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Ɉɥɶɝɚ Ɂɚɥɟɬɚ 

ȺɇȺɅȱɁ ɌȺ ɆɈȾȿɊɇȱɁȺɐȱə ɄɈɇɋɌɊɍɄɐȱȲ ɈȻɅȺȾɇȺɇɇə  
ȾɅə ɉȺɄɍȼȺɇɇə ɁȺɆɈɊɈɀȿɇɈȲ ɉɊɈȾɍɄɐȱȲ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ɂɚɦɨɪɨɠɟɧɚ ɩɪɨɞɭɤɰɿɹ ɦɚє ɜɢɫɨɤɢɣ ɩɨɩɢɬ ɫɟɪɟɞ ɫɩɨɠɢɜɚɱɿɜ. Ⱦɥɹ ɡɚɛɟɡɩɟ-
ɱɟɧɧɹ ɡɛɟɪɟɠɟɧɧɹ ʀʀ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɡɨɤɪɟɦɚ ɣ ɧɚɥɟɠɧɨɝɨ ɟɫɬɟɬɢɱɧɨɝɨ ɜɢɝɥɹɞɭ, ɧɟɨɛɯɿɞɧɨ ɩɪɚɜɢɥɶɧɨ 
ɩɿɞɿɛɪɚɬɢ ɭɩɚɤɨɜɤɭ ɬɚ ɜɢɡɧɚɱɟɧɢɦ ɱɢɧɨɦ ɡɞɿɣɫɧɢɬɢ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɩɚɤɭɜɚɧɧɹ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ɉɫɧɨɜɧɢɦ ɪɟɨɥɨɝɿɱɧɢɦ ɧɟɞɨɥɿɤɨɦ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ є ʀʀ ɤɪɢɯɤɿɫɬɶ, ɥɚɦɤɿɫɬɶ, ɚ 
ɨɬɠɟ, ɿ ɜɢɫɨɤɚ ɱɭɬɥɢɜɿɫɬɶ ɞɨ ɭɞɚɪɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ, ɳɨ ɦɨɠɭɬɶ ɜɢɧɢɤɚɬɢ ɩɿɞ ɱɚɫ ɪɟɚɥɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɨɩɟɪɚɰɿʀ 
ɮɚɫɭɜɚɧɧɹ. ɍɫɭɧɭɬɢ ɰɸ ɩɪɨɛɥɟɦɭ ɦɨɠɧɚ ɥɢɲɟ ɲɥɹɯɨɦ ɦɨɞɟɪɧɿɡɚɰɿʀ ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɜɢɤɨɧɭє ɰɟɣ ɩɪɨɰɟɫ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɍ ɜɿɞɨɦɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɬɨɱɧɿ ɦɟɬɨɞɢ ɨɩɬɢɦɿɡɚɰɿɣɧɨɝɨ ɫɢɧɬɟɡɭ 
ɤɨɦɩɨɧɭɜɚɧɶ, ɭ ɬɨɣ ɱɚɫ ɹɤ ɜɭɡɶɤɿ ɿɧɠɟɧɟɪɧɿ ɡɚɜɞɚɧɧɹ, ɨɞɧɟ ɡ ɹɤɢɯ ɜɢɫɜɿɬɥɟɧɨ ɜ ɰɿɣ ɪɨɛɨɬɿ, ɱɚɫɬɨ ɩɨɬɪɟɛɭɸɬɶ ɿɧɞɢɜɿɞɭ-
ɚɥɶɧɨɝɨ ɩɿɞɯɨɞɭ ɬɚ ɜɢɪɿɲɭɸɬɶɫɹ ɟɜɪɢɫɬɢɱɧɢɦɢ ɦɟɬɨɞɚɦɢ, ɹɤɿ ɡɧɚɱɧɨ ɦɟɧɲ ɮɨɪɦɚɥɿɡɨɜɚɧɿ.  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ȱɫɧɭɸɱɟ ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɫɚɦɟ 
ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɦɚє ɫɤɥɚɞɧɭ ɤɨɧɫɬɪɭɤɰɿɸ, ɡɧɚɱɧɿ ɝɚɛɚɪɢɬɢ ɬɚ ɧɟ ɩɟɪɟɞɛɚɱɚє ɩɟɪɟɧɚɥɚɝɨɞɠɟɧɧɹ, ɹɤɟ ɛ ɜɩɥɢ-
ɜɚɥɨ ɧɚ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜ ɭɩɚɤɨɜɤɭ.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. ȼɢɹɜɥɟɧɧɹ ɦɟɯɚɧɿɡɦɭ, ɹɤɢɣ ɦɨɠɟ ɜɩɥɢɜɚɬɢ ɧɚ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɫɢɩɤɨɝɨ ɩɪɨɞɭɤɬɭ 
ɩɿɞ ɱɚɫ ɣɨɝɨ ɩɚɤɭɜɚɧɧɹ, ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɣɨɝɨ ɤɨɧɫɬɪɭɤɰɿʀ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɦɟɧɲɢɬɢ ɫɢɥɢ ɭɞɚɪɧɨʀ ɜɡɚєɦɨɞɿʀ ɱɚ-
ɫɬɢɧɨɤ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɦɿɠ ɫɨɛɨɸ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɍ ɫɬɚɬɬɿ ɡɞɿɣɫɧɟɧɨ ɚɧɚɥɿɡ ɤɨɧɫɬɪɭɤɰɿʀ ɬɢɩɨɜɨɝɨ ɚɜɬɨɦɚɬɚ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɫɢɩɤɢɯ 
ɪɟɱɨɜɢɧ Ɉɛ’єɤɬɨɦ ɩɪɨєɤɬɭɜɚɧɧɹ є ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ ɬɚ ɫɩɨɫɿɛ ɣɨɝɨ ɮɿɤɫɚɰɿʀ ɧɚ ɪɚɦɿ ɚɜɬɨɦɚɬɚ Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜɚɪɿɚɧɬ 
ɦɨɞɟɪɧɿɡɚɰɿʀ ɩɨɥɹɝɚє ɜ ɡɚɫɬɨɫɭɜɚɧɧɿ ɦɟɯɚɧɿɡɦɭ ɪɟɝɭɥɸɜɚɧɧɹ ɤɭɬɚ ɧɚɯɢɥɭ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɚ. Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨєɤɬɭɜɚɧɧɹ 
ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɢɝɥɹɞɿ ɫɤɥɚɞɚɥɶɧɨɝɨ ɤɪɟɫɥɟɧɢɤɚ, ɜɢɤɨɧɚɧɨɝɨ ɜ CAD-ɫɟɪɟɞɨɜɢɳɿ, ɧɚ ɹɤɨɦɭ ɡɨɛɪɚɠɟɧɨ ɫɩɨɫɿɛ ɤɪɿɩɥɟɧɧɹ 
ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɚ ɧɚ ɪɚɦɿ ɚɜɬɨɦɚɬɚ, ɬɚ ɦɟɯɚɧɿɡɦ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɣɨɝɨ ɩɨɜɨɪɨɬ ɧɚ ɩɨɬɪɿɛɧɢɣ ɤɭɬ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɍ ɪɨɛɨɬɿ ɪɨɡɪɨɛɥɟɧɨ ɟɥɟɦɟɧɬɢ ɤɨɧɫɬɪɭɤɰɿʀ ɚɜɬɨɦɚɬɚ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɫɢɩɤɢɯ 
ɪɟɱɨɜɢɧ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɜɢɤɨɧɚɬɢ ɣɨɝɨ ɩɟɪɟɧɚɥɚɝɨɞɠɟɧɧɹ, ɚɞɚɩɬɨɜɚɧɟ ɩɿɞ ɫɩɟɰɢɮɿɱɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɩɚɤɭ-
ɜɚɧɧɹ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ. Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨєɤɬɭɜɚɧɧɹ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɩɟɪɟɨɫɧɚɳɟɧɧɹ 
ɬɢɩɨɜɨɝɨ ɚɜɬɨɦɚɬɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɭ, ɳɨ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜ ɬɪɢɲɨɜɧɿ ɩɨɥɿɦɟɪɧɿ ɩɚɤɟɬɢ, ɡ 
ɦɟɬɨɸ ɩɚɤɭɜɚɧɧɹ ɫɢɩɤɨʀ ɚɛɨ ɞɪɿɛɧɨɲɬɭɱɧɨʀ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɛɭɞɶ-ɹɤɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɪɨɡɪɨɛɤɚ 
ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ ɡɚɫɬɨɫɨɜɚɧɚ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɧɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɚɧɚɥɨɝɿɱɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɡɚɦɨɪɨɠɟɧɚ ɩɪɨɞɭɤɰɿɹ; ɩɚɤɟɬ; ɩɚɤɭɜɚɧɧɹ; ɚɜɬɨɦɚɬ; ɦɟɯɚɧɿɡɦ; ɤɨɧɫɬɪɭɤɰɿɹ; ɩɪɨєɤɬɭɜɚɧɧɹ; 
ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ. 

Ɋɢɫ.: 5. Ȼɿɛɥ.: 11. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ɂɚɦɨɪɨɠɟɧɚ ɩɪɨɞɭɤɰɿɹ (ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ, ɦɨɪɟɩɪɨ-
ɞɭɤɬɢ, ɨɜɨɱɿ, ɹɝɨɞɢ ɬɚ ɿɧ.) ɞɭɠɟ ɩɨɲɢɪɟɧɚ ɬɚ ɦɚє ɩɨɩɢɬ ɫɟɪɟɞ ɫɩɨɠɢɜɚɱɿɜ ɡɚɜɞɹɤɢ ɩɨɦɿɪ-
ɧɿɣ ɰɿɧɿ ɿ ɬɪɢɜɚɥɨɦɭ ɬɟɪɦɿɧɭ ɩɪɢɞɚɬɧɨɫɬɿ ɡɚ ɭɦɨɜɢ ɞɨɬɪɢɦɚɧɧɹ ɧɚɥɟɠɧɢɯ ɭɦɨɜ ɡɛɟɪɿ-
ɝɚɧɧɹ. ȼɨɞɧɨɱɚɫ ɡɚɜɞɹɤɢ ɩɪɨɫɬɨɬɿ ɜɢɝɨɬɨɜɥɟɧɧɹ ɱɢ ɩɟɪɟɪɨɛɤɢ ɜɨɧɚ ɦɨɠɟ ɜɢɩɭɫɤɚɬɢɫɶ 
ɞɪɿɛɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ, ɱɚɫɬɨ – ɿɡ ɡɚɥɭɱɟɧɧɹɦ ɡɧɚɱɧɨʀ ɱɚɫɬɤɢ ɪɭɱɧɨʀ ɩɪɚɰɿ, ɞɟ ɡ ɨɝɥɹɞɭ 
ɧɚ ɟɤɨɧɨɦɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ, ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɥɢɲɟ ɨɤɪɟɦɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɩɟɪɚɰɿʀ, ɚ ɞɨɪɨɝɨ-
ɜɚɪɬɿɫɧɿ ɚɜɬɨɦɚɬɢɱɧɿ ɥɿɧɿʀ, ɹɤɿ ɛ ɨɯɨɩɥɸɜɚɥɢ ɜɟɫɶ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ, ɡɚɥɢɲɚɸɬɶɫɹ 
ɧɟɞɨɫɬɭɩɧɢɦɢ. ɍ ɰɿɣ ɠɟ ɩɥɨɳɢɧɿ ɿɫɧɭє ɩɪɨɛɥɟɦɚ ɣ ɡ ɦɨɞɟɪɧɿɡɚɰɿєɸ ɨɛɥɚɞɧɚɧɧɹ. Ɋɢɧɤɨɜɚ 
ɤɨɧɤɭɪɟɧɰɿɹ ɡɭɦɨɜɥɸє ɫɬɪɿɦɤɢɣ ɿ ɧɟɜɩɢɧɧɢɣ ɪɨɡɜɢɬɨɤ ɩɚɤɭɜɚɥɶɧɨʀ ɝɚɥɭɡɿ, ɳɨ ɩɨɫɬɿɣɧɨ 
ɞɢɤɬɭє ɩɨɬɪɟɛɢ ɜ ɭɞɨɫɤɨɧɚɥɟɧɧɿ ɬɢɯ ɱɢ ɿɧɲɢɯ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ ɨɛɫɥɭɝɨɜɭɸɬɶ ɜɢɪɨ-
ɛɧɢɱɢɣ ɩɪɨɰɟɫ. ȼ ɿɞɟɚɥɿ ɰɟ ɞɨɫɹɝɚєɬɶɫɹ ɩɟɪɿɨɞɢɱɧɢɦ ɨɧɨɜɥɟɧɧɹɦ ɩɚɪɤɭ ɧɚɹɜɧɨɝɨ ɧɚ ɩɿɞ-
ɩɪɢєɦɫɬɜɿ ɨɛɥɚɞɧɚɧɧɹ. Ɉɞɧɚɤ ɭ ɪɟɚɥɶɧɢɯ ɭɦɨɜɚɯ ɞɿɸɱɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɧɟ ɡɚɜɠɞɢ є ɡɦɨɝɚ 
ɩɪɢɞɛɚɬɢ ɧɨɜɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɦɚɲɢɧɢ (ɌɆ). ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɩɪɨєɤɬɧɟ ɡɚɜɞɚɧɧɹ ɱɚɫɬɨ ɫɩɪɹ-
ɦɨɜɭєɬɶɫɹ ɧɚ ɪɨɡɪɨɛɤɭ (ɜɞɨɫɤɨɧɚɥɟɧɧɹ) ɨɤɪɟɦɢɯ ɩɪɢɫɬɪɨʀɜ, ɦɟɯɚɧɿɡɦɿɜ, ɦɚɲɢɧ, ɫɩɪɹɦɨ-
ɜɚɧɭ ɚɛɨ ɧɚ ɩɿɞɜɢɳɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ʀɯɧɶɨʀ ɪɨɛɨɬɢ, ɚɛɨ ɧɚ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨ-
ɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɜɢɝɨɬɨɜɥɹєɬɶɫɹ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ɂɚɦɨɪɨɠɟɧɚ ɩɪɨɞɭɤɰɿɹ ɦɚє ɫɩɟɰɢɮɿɱɧɿ ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨ-
ɫɬɿ, ɳɨ ɡɭɦɨɜɥɸɸɬɶ ʀʀ ɜɢɫɨɤɭ ɱɭɬɥɢɜɿɫɬɶ ɞɨ ɦɟɯɚɧɿɱɧɢɯ ɜɩɥɢɜɿɜ, ɡɨɤɪɟɦɚ ɬɢɯ, ɳɨ ɜɢɧɢ-
ɤɚɸɬɶ ɩɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ʀʀ ɩɚɤɭɜɚɧɧɹ, ɤɨɥɢ ɜɿɞɦɿɪɹɧɚ ɞɨɡɚ ɮɚɫɭ-
єɬɶɫɹ ɜ ɩɚɤɟɬ ɬɚ ɡɚɡɧɚє ɩɪɢ ɰɶɨɦɭ ɭɞɚɪɿɜ ɱɚɫɬɢɧɨɤ ɨɞɧɚ ɨɛ ɨɞɧɭ. Ⱦɥɹ ɭɧɢɤɧɟɧɧɹ ɬɚɤɨɝɨ 
ɜɩɥɢɜɭ ɩɪɨɩɨɧɭєɬɶɫɹ ɭɞɨɫɤɨɧɚɥɢɬɢ ɫɩɨɫɿɛ ɩɨɞɚɱɿ ɩɪɨɞɭɤɬɭ ɜ ɩɚɤɟɬ ɬɚ ɤɨɧɫɬɪɭɤɰɿɸ ɦɟ-
ɯɚɧɿɡɦɭ, ɹɤɢɣ ɜɢɤɨɧɭє ɰɸ ɮɭɧɤɰɿɸ. 

 Ɂɚɥɟɬɚ Ɉ. Ɇ., 2020 
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Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɋɭɱɚɫɧɿ ɭɦɨɜɢ ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɦɚɝɚɸɬɶ 
ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨєɤɬɨɜɚɧɨɝɨ ɩɚɤɭɜɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɩɟɪɟɜɚɠɧɨ ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɭɫɤɥɚɞɧɟɧɧɹ ɣɨɝɨ ɤɨɧɫɬɪɭɤɰɿʀ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɡɛɿɥɶɲɟɧɧɹ ɨɛɫɹɝɭ ɩɪɨєɤɬɧɢɯ ɪɨɛɿɬ. Ɂ 
ɿɧɲɨɝɨ ɛɨɤɭ, ɨɛɦɟɠɟɧɧɹ ɮɿɧɚɧɫɭɜɚɧɧɹ ɰɢɯ ɪɨɛɿɬ ɪɨɛɢɬɶ ɧɟɨɛɯɿɞɧɢɦ ɫɤɨɪɨɱɟɧɧɹ ɬɪɢɜɚ-
ɥɨɫɬɿ ɬɚ ɡɦɟɧɲɟɧɧɹ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɩɪɨɰɟɫɭ ɩɪɨєɤɬɭɜɚɧɧɹ. ɐɟ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɚ-
ɫɬɨɫɭɜɚɧɧɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨєɤɬɭɜɚɧɧɹ (ɋȺɉɊ), ɹɤɿ ɛ ɩɿɞɜɢɳɭɜɚɥɢ ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ ɪɨɛɿɬ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɩɪɨєɤɬɭɜɚɧɧɹɦ ɩɚɤɭɜɚɥɶɧɢɯ ɦɚɲɢɧ (ɉɆ) [1].  

Ɉɬɠɟ, ɝɨɥɨɜɧɟ ɡɚɜɞɚɧɧɹ ɋȺɉɊ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ ɧɚ ɪɚɧɧɿɯ ɟɬɚɩɚɯ ɩɪɨєɤɬɭɜɚɧɧɹ 
ɩɪɚɜɢɥɶɧɨ ɜɢɛɪɚɬɢ ɨɫɧɨɜɧɿ ɩɚɪɚɦɟɬɪɢ ɤɨɧɫɬɪɭɤɰɿʀ ɿ ɨɰɿɧɢɬɢ ɪɿɡɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ʀʀ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ, ɚ ɬɚɤɨɠ ɜɩɪɨɞɨɜɠ ɭɫɶɨɝɨ ɩɪɨɰɟɫɭ ɩɪɨєɤɬɭɜɚɧɧɹ ɤɨɧɬɪɨɥɸɜɚɬɢ ɡɦɿɧɭ ɰɢɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɬɚɤ, ɳɨɛ ɭ ɪɟɡɭɥɶɬɚɬɿ ɩɪɟɞ’ɹɜɢɬɢ ɞɨ ɜɢɩɪɨɛɭɜɚɧɶ ɤɨɧɫɬɪɭɤɰɿɸ, ɞɨɰɿɥɶɧɿɫɬɶ 
ɹɤɨʀ ɜɠɟ ɧɟ ɜɢɦɚɝɚє ɞɨɜɟɞɟɧɧɹ [2]. 

Ⱥɥɝɨɪɢɬɦɿɡɚɰɿɹ ɩɪɨɰɟɫɭ ɫɢɧɬɟɡɭ ɤɨɦɩɨɧɭɜɚɧɶ ɌɆ ɫɬɚɥɚ ɦɨɠɥɢɜɨɸ ɬɿɥɶɤɢ ɩɿɫɥɹ ɫɬɜɨ-
ɪɟɧɧɹ ɫɢɫɬɟɦ ʀɯ ɮɨɪɦɚɥɿɡɨɜɚɧɨɝɨ ɨɩɢɫɭ ɡ ɪɿɡɧɢɦ ɫɬɭɩɟɧɟɦ ɤɨɧɤɪɟɬɢɡɚɰɿʀ. ȱɫɧɭє ɛɚɝɚɬɨ ɦɟ-
ɬɨɞɿɜ ɤɨɞɭɜɚɧɧɹ ɮɭɧɤɰɿɣ, ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɤɨɦɩɨɧɭɜɚɧɶ ɦɚɲɢɧ [3; 4; 5].  

Ɂɨɤɪɟɦɚ, ɭ [3] ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɨɩɢɫɭɜɚɬɢ ɤɨɦɩɨɧɭɜɚɧɧɹ ɡ ɞɨɩɨɦɨɝɨɸ ɫɬɪɭɤɬɭɪɧɢɯ 
ɮɨɪɦɭɥ, ɩɨɛɭɞɨɜɚɧɢɯ ɡɝɿɞɧɨ ɡ ɩɪɢɧɰɢɩɚɦɢ ɚɥɝɟɛɪɢ ɥɨɝɿɤɢ ɣ ɬɟɨɪɿʀ ɦɧɨɠɢɧ, ɳɨ ɜɿɞɨɛɪɚ-
ɠɚɸɬɶ ɫɬɪɭɤɬɭɪɭ ɦɚɲɢɧɢ ɬɚ ɪɨɡɦɿɳɟɧɧɹ ɎɆ ɭ ɤɨɨɪɞɢɧɚɬɧɨɦɭ ɩɪɨɫɬɨɪɿ.  

Ƚɪɚɮɿɱɧɢɣ ɦɟɬɨɞ ɨɩɢɫɭ ɣ ɫɢɧɬɟɡɭ ɤɨɦɩɨɧɭɜɚɧɶ ɦɚɲɢɧɢ, ɧɚɜɟɞɟɧɢɣ ɭ [4] ɩɨɥɹɝɚє ɜ 
ɩɨɛɭɞɨɜɿ ɦɨɞɟɥɟɣ ʀʀ ɫɬɪɭɤɬɭɪɢ ɭ ɜɢɝɥɹɞɿ ɩɪɢɧɰɢɩɨɜɨ-ɫɬɪɭɤɬɭɪɧɢɯ ɫɯɟɦ ɌɆ, ɟɥɟɦɟɧɬɚɦɢ 
ɹɤɨʀ є ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɞɭɥɿ (ɎɆ) – ɩɪɢɫɬɪɨʀ, ɳɨ є ɮɭɧɤɰɿɨɧɚɥɶɧɨ ɫɚɦɨɫɬɿɣɧɢɦɢ ɬɚ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨ ɡɚɤɿɧɱɟɧɢɦɢ ɫɭɤɭɩɧɿɫɬɸ ɦɟɯɚɧɿɡɦɿɜ, ɳɨ ɨɛ’єɞɧɚɧɿ ɫɩɿɥɶɧɢɦ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ 
ɩɪɢɡɧɚɱɟɧɧɹɦ. ɐɿ ɫɯɟɦɢ ɨɩɢɫɭɸɬɶ ɧɟ ɥɢɲɟ ɫɤɥɚɞ ɬɚ ɩɪɨɫɬɨɪɨɜɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɎɆ, ɚ ɿ 
ɡɜ’ɹɡɤɢ ɦɿɠ ɧɢɦɢ ɬɚ ɬɪɚєɤɬɨɪɿɸ ɩɟɪɟɦɿɳɟɧɧɹ ɪɭɯɨɦɢɯ ɎɆ, ɳɨ ɧɚɞɚє ɛɿɥɶɲ ɩɨɜɧɭ ɿɧɮɨɪ-
ɦɚɰɿɸ ɩɪɨ ɌɆ ɩɨɪɿɜɧɹɧɨ ɡɿ ɫɬɪɭɤɬɭɪɧɢɦɢ ɮɨɪɦɭɥɚɦɢ [6]. 

Ⱥɧɚɥɿɡ ɪɨɛɿɬ ɭ ɝɚɥɭɡɿ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɩɪɨєɤɬɭɜɚɧɧɹ ɌɆ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɚɜɬɨɦɚɬɢ-
ɡɨɜɚɧɿ, ɩɟɪɟɜɚɠɧɨ ɤɪɟɫɥɹɪɫɶɤɿ ɣ ɨɛɱɢɫɥɸɜɚɥɶɧɿ ɨɩɟɪɚɰɿʀ, ɩɨɜ’ɹɡɚɧɿ ɡ ʀɯ ɤɨɧɫɬɪɭɸɜɚɧɧɹɦ. 
ȼɨɞɧɨɱɚɫ ɩɪɨɛɥɟɦɢ ɜɢɛɨɪɭ ɧɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɢɯ 
ɪɿɲɟɧɶ ɡɚɥɢɲɚɸɬɶɫɹ ɩɨɡɚ ɦɟɠɚɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɪɨɡɜ’ɹɡɚɧɧɹ [6; 7]. 

ɉɪɨєɤɬɭɜɚɧɧɹ ɩɟɪɟɞɭє ɤɨɧɫɬɪɭɸɜɚɧɧɸ ɿ є ɩɨɲɭɤɨɦ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɢɯ, ɬɟɯɧɿɱɧɨ 
ɡɞɿɣɫɧɟɧɧɢɯ ɬɚ ɟɤɨɧɨɦɿɱɧɨ ɞɨɰɿɥɶɧɢɯ ɪɿɲɟɧɶ. Ɋɟɡɭɥɶɬɚɬ ɩɪɨєɤɬɭɜɚɧɧɹ − ɩɪɨєɤɬ ɫɬɜɨ-
ɪɸɜɚɧɨɝɨ ɨɛ’єɤɬɚ. Ʉɨɧɫɬɪɭɸɜɚɧɧɹ − ɫɬɜɨɪɟɧɧɹ ɤɨɧɤɪɟɬɧɨʀ ɨɞɧɨɡɧɚɱɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 
ɨɛ’єɤɬɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɪɨєɤɬɭ. Ʉɨɧɫɬɪɭɤɰɿɹ − ɰɟ ɜɡɚєɦɧɟ ɪɨɡɦɿɳɟɧɧɹ ɱɚɫɬɢɧ ɬɚ ɟɥɟɦɟɧɬɿɜ 
ɛɭɞɶ-ɹɤɨɝɨ ɩɪɟɞɦɟɬɚ, ɦɚɲɢɧɢ, ɩɪɢɥɚɞɭ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɣɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹɦ. Ʉɨɧ-
ɫɬɪɭɤɰɿɹ ɩɟɪɟɞɛɚɱɚє ɫɩɨɫɿɛ ɡ’єɞɧɚɧɧɹ, ɜɡɚєɦɨɞɿɸ ɱɚɫɬɢɧ, ɬɚɤɨɠ ɦɚɬɟɪɿɚɥ, ɡ ɹɤɨɝɨ ɜɢɝɨ-
ɬɨɜɥɹɸɬɶ ɨɤɪɟɦɿ ɟɥɟɦɟɧɬɢ. Ʉɨɧɫɬɪɭɸɜɚɧɧɹ ɛɚɡɭєɬɶɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨєɤɬɭɜɚɧɧɹ ɿ 
ɭɬɨɱɧɸє ɜɫɿ ɿɧɠɟɧɟɪɧɿ ɪɿɲɟɧɧɹ, ɩɪɢɣɧɹɬɿ ɩɿɞ ɱɚɫ ɩɪɨєɤɬɭɜɚɧɧɹ. ɉɪɨєɤɬɭɜɚɧɧɹ ɿ ɤɨɧɫɬɪɭ-
ɸɜɚɧɧɹ ɦɚɸɬɶ ɨɞɧɭ ɦɟɬɭ − ɰɟ ɜɢɞɢ ɪɨɡɭɦɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɩɨɜ’ɹɡɚɧɨʀ ɡɿ ɫɬɜɨɪɟɧɧɹɦ ɤɨɧ-
ɤɪɟɬɧɨɝɨ ɭɹɜɥɟɧɨɝɨ ɨɛɪɚɡɭ ɧɨɜɨɝɨ ɜɢɪɨɛɭ, ɹɤɨɝɨ ɳɟ ɧɟ ɿɫɧɭє ɚɛɨ ɿɫɧɭє ɜ ɿɧɲɿɣ ɮɨɪɦɿ ɣ 
ɦɚє ɿɧɲɿ ɪɨɡɦɿɪɢ. ɐɟɣ ɨɛɪɚɡ ɡɚɡɧɚє ɪɨɡɭɦɨɜɢɯ ɩɟɪɟɬɜɨɪɟɧɶ (ɩɟɪɟɫɬɚɧɨɜɤɚ ɫɤɥɚɞɨɜɢɯ ɱɚ-
ɫɬɢɧ, ɡɚɦɿɧɚ ʀɯ ɿɧɲɢɦɢ ɟɥɟɦɟɧɬɚɦɢ, ɚɛɨ ɧɚɞɚɧɧɹ ʀɦ ɿɧɲɨʀ ɮɨɪɦɢ). Ɉɞɧɨɱɚɫɧɨ ɩɪɨɜɨ-
ɞɢɬɶɫɹ ɨɰɿɧɸɜɚɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɧɟɫɟɧɢɯ ɡɦɿɧ, ɜɢɡɧɚɱɚєɬɶɫɹ ʀɯɧɿɣ ɜɩɥɢɜ ɧɚ ɤɿɧɰɟɜɢɣ 
ɪɟɡɭɥɶɬɚɬ. Ɉɛ’єɤɬ ɫɬɜɨɪɸɸɬɶ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɝɚɥɶɧɢɯ ɩɪɢɧɰɢɩɿɜ ɥɨɝɿɱɧɨɝɨ ɦɢɫɥɟɧɧɹ ɿ 
ɜɿɧ ɧɚɛɭɜɚє ɡɝɨɞɨɦ ɤɿɧɰɟɜɨʀ, ɬɟɯɧɿɱɧɨ ɨɛʉɪɭɧɬɨɜɚɧɨʀ ɮɨɪɦɢ ɣ ɛɭɞɨɜɢ [8].  

ɋȺɉɊ, ɹɤɿ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɪɨєɤɬɭɜɚɧɧɹ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɌɆ ɡɚ-
ɝɚɥɨɦ ɬɚ ɉɆ ɡɨɤɪɟɦɚ, є CAD-ɫɢɫɬɟɦɢ, ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɜɿɪɬɭɚɥɶɧɢɯ ɦɨɞɟɥɟɣ 
ɦɚɲɢɧɢ ɬɚ ʀʀ ɬɢɩɨɜɢɯ ɎɆ ɭ ɝɪɚɮɿɱɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɜɿɞɩɨɜɿɞɧɢɯ ɩɪɨɝɪɚɦ. Ⱦɥɹ ɰɶɨɝɨ ɜɢ-
ɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɬɪɢ ɬɢɩɢ ɞɚɧɢɯ ɩɪɨ ɨɛ’єɤɬ ɩɪɨєɤɬɭɜɚɧɧɹ: ɦɧɨɠɢɧɚ ɜɿɪɬɭɚɥɶɧɢɯ ɦɨɞɟɥɟɣ 
ɎɆ, ɦɧɨɠɢɧɚ ɩɚɪɚɦɟɬɪɿɜ ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɝɟɨɦɟɬɪɢɱɧɿ, ɮɿɡɢɱɧɿ, ɬɟɯɧɿɱɧɿ, ɬɟɯɧɿɤɨ-ɟɤɨ-
ɧɨɦɿɱɧɿ), ɦɧɨɠɢɧɚ ɜɿɞɧɨɲɟɧɶ (ɡɜ’ɹɡɤɿɜ) ɦɿɠ ɎɆ ɬɚ ɨɡɧɚɤɚɦɢ ɱɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɉɆ. 
ȼɢɡɧɚɱɚɥɶɧɢɦ ɞɥɹ ɹɤɨɫɬɿ ɦɚɣɛɭɬɧɶɨʀ ɦɚɲɢɧɢ ɡɚɜɞɚɧɧɹɦ є ɪɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ ɩɪɚɜɢɥ ɞɥɹ 
ɨɛ’єɞɧɚɧɧɹ ɟɥɟɤɬɪɨɧɧɢɯ ɦɨɞɟɥɟɣ ɎɆ ɭ ɡɚɝɚɥɶɧɭ ɦɨɞɟɥɶ ɦɚɲɢɧɢ [1; 6]. 
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Ɏɭɧɤɰɿɨɧɚɥɶɧɨ-ɦɨɞɭɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɌɆ ɜɢɤɥɢɤɚє ɞɟɹɤɿ ɨɫɨɛɥɢɜɨɫɬɿ ʀʀ ɚɜɬɨɦɚɬɢɡɨɜɚ-
ɧɨɝɨ ɩɪɨєɤɬɭɜɚɧɧɹ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɭɜɚɬɢ [7]: 

1. Ɂɚɝɚɥɶɧɚ ɫɥɭɠɛɨɜɚ ɮɭɧɤɰɿɹ ɛɭɞɶ-ɹɤɨɝɨ ɦɚɲɢɧɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɜɢɤɨɧɭєɬɶɫɹ ɤɿɧɰɟɜɨɸ 
ɦɧɨɠɢɧɨɸ ɎɆ, ɤɨɠɟɧ ɡ ɹɤɢɯ ɜɢɤɨɧɭє ɡɚɤɿɧɱɟɧɭ ɱɚɫɬɢɧɭ ɡɚɝɚɥɶɧɨʀ ɫɥɭɠɛɨɜɨʀ ɮɭɧɤɰɿʀ. 

2. ȼɢɛɿɪ ɎɆ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɿєɪɚɪɯɿɱɧɨɝɨ ɩɿɞɯɨɞɭ. ɋɬɪɭɤɬɭɪɚ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɥɿɧɿʀ ɮɨɪɦɭєɬɶɫɹ ɡ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ ɭ ɜɢɝɥɹɞɿ ɨɤɪɟɦɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɚɲɢɧ ɿ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɲɢɧ, ɚ ɫɬɪɭɤɬɭɪɚ ɨɤɪɟɦɨʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɦɚɲɢɧɢ – ɿɡ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɟɥɟɦɟɧɬɿɜ ɭ ɜɢɝɥɹɞɿ ɨɤɪɟɦɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨ ɡɚɤɿɧɱɟɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɿ ɜɭɡɥɿɜ. 

3. ɋɬɪɭɤɬɭɪɚ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɛɭɞɶ-ɹɤɨɝɨ ɿєɪɚɪɯɿɱɧɨɝɨ ɪɿɜɧɹ ɫɬɜɨɪɸєɬɶɫɹ 
ɲɥɹɯɨɦ ɩɨɹɜɢ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɎɆ. ɐɿ ɡɜ’ɹɡɤɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɟɪɟɞɚɱɭ ɜɢɪɨɛɿɜ (ɦɚɬɟɪɿɚɥɶɧɿ 
ɡɜ’ɹɡɤɢ), ɩɪɢɜɨɞɢ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ (ɟɧɟɪɝɟɬɢɱɧɿ ɡɜ’ɹɡɤɢ) ɬɚ ɤɨɧɬɪɨɥɶ ɬɚ ɤɟɪɭɜɚɧɧɹ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹɦ ɦɚɲɢɧɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ (ɿɧɮɨɪɦɚɰɿɣɧɿ ɡɜ’ɹɡɤɢ).  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ȼɿɞɫɭɬɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ 
ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɩɟɪɟɧɚɥɚɝɨɞɠɟɧɧɹ ɩɚɤɭɜɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɿɞ ɬɟɯɧɨɥɨɝɿɱɧɿ ɜɢɦɨɝɢ 
ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ  

Ɇɟɬɚ ɫɬɚɬɬɿ. Ɉɫɧɨɜɧɨɸ ɦɟɬɨɸ ɪɨɛɨɬɢ є ɚɧɚɥɿɡ ɤɨɧɫɬɪɭɤɰɿʀ ɚɜɬɨɦɚɬɚ ɞɥɹ ɩɚɤɭɜɚɧɧɹ 
ɫɢɩɤɨʀ ɩɪɨɞɭɤɰɿʀ ɡ ɦɟɬɨɸ ɜɢɹɜɥɟɧɧɹ ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɯɚɧɿɡɦɭ, ɹɤɢɣ ɛɢ ɡɚɛɟɡɩɟɱɭɜɚɜ 
ɛɟɡɩɟɱɧɟ ɮɚɫɭɜɚɧɧɹ ɱɭɬɥɢɜɢɯ ɞɨ ɦɟɯɚɧɿɱɧɢɯ ɜɩɥɢɜɿɜ ɡɚɦɨɪɨɠɟɧɢɯ ɜɢɪɨɛɿɜ ɜ ɭɩɚɤɨɜɤɭ.  

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɐɹ ɪɨɛɨɬɚ ɩɪɢɫɜɹɱɟɧɚ ɜɢɪɿɲɟɧɧɸ ɡɚɜɞɚɧɧɹ ɦɨ-
ɞɟɪɧɿɡɚɰɿʀ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɩɨɩɟɪɟɞɧɶɨ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɬɚ-
ɤɨʀ ɹɤ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ (ɩɟɥɶɦɟɧɿ, ɜɚɪɟɧɢɤɢ), ɹɝɨɞɢ, ɩɨɞɪɿɛɧɟɧɿ ɨɜɨɱɿ, ɦɨɪɟɩɪɨɞɭɤɬɢ.  

Ɂɚɦɨɪɨɠɭɜɚɧɧɹ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɦɨɠɟ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɬɭɧɟɥɶɧɢɦ, ɤɨɧɬɚɤɬɧɢɦ ɫɩɨɫɨ-
ɛɚɦɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɨɝɨ ɬɢɩɭ ɲɜɢɞɤɨɦɨɪɨɡɢɥɶɧɢɯ ɚɩɚɪɚɬɿɜ ɿ ɤɚɦɟɪ. Ⱦɪɿɛɧɿ ɩɥɨɞɢ, 
ɡɨɤɪɟɦɚ, ɡɚɦɨɪɨɠɭɸɬɶ ɫɩɨɫɨɛɨɦ ɮɥɸʀɞɢɡɚɰɿʀ (ɩɫɟɜɞɨɡɪɿɞɠɟɧɧɹ). ɋɭɬɶ ɦɟɬɨɞɭ ɩɨɥɹɝɚє ɜ 
ɬɨɦɭ, ɳɨ ɱɟɪɟɡ ɲɚɪ ɩɪɨɞɭɤɬɭ ɡɧɢɡɭ ɜɝɨɪɭ ɡ ɩɟɜɧɨɸ ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɩɪɨɞɭɜɚєɬɶɫɹ ɩɨɜɿɬɪɹ. 
ɉɪɢ ɰɶɨɦɭ ɳɿɥɶɧɢɣ ɲɚɪ ɩɪɨɞɭɤɬɭ ɩɟɪɟɯɨɞɢɬɶ ɭ ɡɜɚɠɟɧɢɣ ɫɬɚɧ, ɱɚɫɬɤɢ ɩɪɨɞɭɤɬɭ ɿɧɬɟɧ-
ɫɢɜɧɨ ɩɟɪɟɦɿɲɭɸɬɶɫɹ, ɛɭɪɥɹɬɶ, ɧɚɝɚɞɭɸɱɢ ɤɢɩɥɹɱɭ ɪɿɞɢɧɭ. ɐɟɣ ɦɟɬɨɞ ɡɚɛɟɡɩɟɱɭє 
ɿɧɞɢɜɿɞɭɚɥɶɧɟ ɡɚɦɨɪɨɠɭɜɚɧɧɹ, ɜɿɞɫɭɬɧɿɫɬɶ ɟɮɟɤɬɭ ɡɥɢɩɚɧɧɹ, ɩɪɢɜɚɛɥɢɜɢɣ ɡɨɜɧɿɲɧɿɣ ɜɢ-
ɝɥɹɞ, ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɿ ɦɚɥɿ ɜɬɪɚɬɢ ɦɚɫɢ [9]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɝɥɹɞɚɬɢɦɟɦɨ ɰɸ ɩɪɨɞɭɤɰɿɸ ɹɤ ɫɢɩɤɭ ɿ ɞɪɿɛɧɨɲɬɭɱɧɭ, ɞɨ ɹɤɢɯ 
ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɬɨ ɠɟ ɫɚɦɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɩɚɤɭɜɚɧɧɹ. ȼɡɚɝɚɥɿ ɞɥɹ ɩɚɤɭɜɚɧɧɹ 
ɬɚɤɢɯ ɪɟɱɨɜɢɧ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭɩɚɤɨɜɤɢ, ɜɢɝɨɬɨɜɥɟɧɿ ɡ ɩɨɥɿɦɟɪɧɢɯ ɩɥɿɜɤɨɜɢɯ ɦɚ-
ɬɟɪɿɚɥɿɜ. Ⱦɥɹ ɡɚɦɨɪɨɠɟɧɢɯ ɜɢɪɨɛɿɜ ɩɪɢɞɚɬɧɢɦɢ є ɩɥɿɜɤɢ ɡ ɩɨɥɿɟɬɢɥɟɧɭ ɜɢɫɨɤɨʀ ɝɭɫɬɢɧɢ, 
ɩɨɥɿɩɪɨɩɿɥɟɧɭ ɱɢ ɤɨɦɛɿɧɨɜɚɧɢɯ ɩɨɥɿɦɟɪɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɹɤɿ ɜɨɥɨɞɿɸɬɶ ɞɨɫɬɚɬɧɶɨɸ ɦɨɪɨ-
ɡɨɫɬɿɣɤɿɫɬɸ ɬɚ ɦɟɯɚɧɿɱɧɨɸ ɦɿɰɧɿɫɬɸ ɬɚ ɜɨɞɧɨɱɚɫ ɦɚɸɬɶ ɧɢɡɶɤɭ ɫɨɛɿɜɚɪɬɿɫɬɶ, ɳɨ ɪɨɛɢɬɶ 
ʀɯ ɩɪɿɨɪɢɬɟɬɧɢɦ ɩɚɤɭɜɚɥɶɧɢɦ ɦɚɬɟɪɿɚɥɨɦ ɫɟɪɟɞ ɿɧɲɢɯ ɦɨɠɥɢɜɢɯ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɩɚɤɭɜɚɧɧɹ ɫɢɩɤɨʀ ɬɚ ɞɪɿɛɧɨɲɬɭɱɧɨʀ ɩɪɨɞɭɤɰɿʀ (ɡɨɤɪɟɦɚ ɩɪɨ-
ɞɭɤɰɿʀ, ɬɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɹɤɨʀ ɜɢɦɚɝɚє ɩɨɩɟɪɟɞɧɶɨɝɨ ɡɚɦɨɪɨɠɭɜɚɧɧɹ) ɭ ɬɪɢɲɨɜɧɿ 
ɩɨɥɿɦɟɪɧɿ ɩɚɤɟɬɢ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ [10]:  

− ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɪɨɞɭɤɬɭ; 
− ɪɨɡɦɨɬɭɜɚɧɧɹ ɿ ɩɨɞɚɱɚ ɩɚɤɭɜɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; 
− ɮɨɪɦɭɜɚɧɧɹ ɩɥɿɜɤɨɜɨɝɨ ɪɭɤɚɜɚ; 
− ɡɜɚɪɸɜɚɧɧɹ ɩɨɡɞɨɜɠɧɶɨɝɨ ɲɜɚ ɩɚɤɟɬɚ; 
− ɩɪɨɬɹɝɭɜɚɧɧɹ ɩɥɿɜɤɨɜɨɝɨ ɪɭɤɚɜɚ ɧɚ ɤɪɨɤ; 
− ɡɜɚɪɸɜɚɧɧɹ ɧɢɠɧɶɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɲɜɚ ɩɚɤɟɬɚ; 
− ɞɨɡɭɜɚɧɧɹ ɩɪɨɞɭɤɬɭ ɿ ɮɚɫɭɜɚɧɧɹ ɜɿɞɦɿɪɹɧɨʀ ɞɨɡɢ ɭ ɫɮɨɪɦɨɜɚɧɭ ɭɩɚɤɨɜɤɭ; 
− ɡɜɚɪɸɜɚɧɧɹ ɜɟɪɯɧɶɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɲɜɚ ɩɚɤɟɬɚ; 
− ɜɿɞɪɿɡɚɧɧɹ ɩɚɤɟɬɚ; 
− ɜɿɞɜɟɞɟɧɧɹ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ; 
− ɭɬɜɨɪɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɭɩɚɤɨɜɤɢ. 
Ɏɭɧɤɰɿɨɧɚɥɶɧɭ ɫɯɟɦɭ ɪɨɛɨɬɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɡɦɨɪɨɠɟɧɢɯ ɩɪɨ-

ɞɭɤɬɿɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1. 
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Ɋɢɫ. 1. Ɏɭɧɤɰɿɨɧɚɥɶɧɚ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ:  

1 − ɠɢɜɢɥɶɧɢɤ; 2 − ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɬɪɚɧɫɩɨɪɬɟɪ; 3 − ɛɭɧɤɟɪ; 4 − ɞɨɡɚɬɨɪ; 5 − ɩɪɢɣɦɚɥɶɧɚ ɜɨɪɨɧɤɚ; 
6 − ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ; 7 − ɦɟɯɚɧɿɡɦ ɩɨɡɞɨɜɠɧɶɨɝɨ ɡɜɚɪɸɜɚɧɧɹ; 8 − ɦɟɯɚɧɿɡɦ ɩɨɩɟɪɟɱɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ;  

9 − ɫɢɫɬɟɦɚ ɩɨɞɚɸɱɢɯ ɜɚɥɤɿɜ; 10 − ɩɥɿɜɤɚ; 11 − ɪɭɥɨɧ; 12 − ɝɨɬɨɜɚ ɩɪɨɞɭɤɰɿɹ;  
13 − ɜɿɞɜɿɞɧɢɣ ɬɪɚɧɫɩɨɪɬɟɪ 

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ ɰɶɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɪɟɚɥɿɡɭєɬɶɫɹ ɚɜɬɨɦɚɬɨɦ ɚɛɨ ɧɚɩɿɜɚɜ-
ɬɨɦɚɬɨɦ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɭ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜ ɬɪɢɲɨɜɧɿ ɩɨɥɿɦɟɪɧɿ ɩɚɤɟɬɢ. 

ɉɨɫɬɚɜɥɟɧɟ ɿɧɠɟɧɟɪɧɟ ɡɚɜɞɚɧɧɹ ɩɨɥɹɝɚє ɜ ɨɩɬɢɦɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɨɩɟɪɚɰɿʀ ɩɨɞɚɱɿ 
ɩɪɨɞɭɤɬɭ ɜ ɩɚɤɟɬ, ɹɤɚ ɜɢɤɨɧɭєɬɶɫɹ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɟɦ 7. 

Ɋɭɤɚɜɨɭɬɜɨɪɸɜɚɱ − ɰɟ ɩɪɢɫɬɪɿɣ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɪɭɤɚɜɚ ɫɬɪɿɱɤɢ ɩɚɤɭɜɚɥɶɧɨɝɨ ɦɚ-
ɬɟɪɿɚɥɭ ɫɤɥɟɸɜɚɧɧɹɦ, ɬɟɪɦɨɫɤɥɟɸɜɚɧɧɹɦ ɱɢ ɡɜɚɪɸɜɚɧɧɹɦ [11].  

əɤ ɜɢɞɧɨ ɡ ɪɢɫ. 1, ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ ɜɢɤɨɧɭє ɞɜɿ ɮɭɧɤɰɿʀ ɨɞɧɨɱɚɫɧɨ: ɡɚɛɟɡɩɟɱɭє ɹɤ ɮɨɪ-
ɦɨɭɬɜɨɪɟɧɧɹ ɭɩɚɤɨɜɤɢ, ɬɚɤ ɿ ɰɿɥɟɧɚɩɪɚɜɥɟɧɢɣ ɪɭɯ ɩɪɨɞɭɤɬɭ ɜ ɩɚɤɟɬ. ɍ ɩɟɪɟɜɚɠɧɿɣ ɛɿɥɶ-
ɲɨɫɬɿ ɉɆ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɡɚ ɩɪɢɧɰɢɩɨɦ ɨɩɢɫɚɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ (ɡɞɟɛɿɥɶɲɨɝɨ 
ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɫɢɩɤɨʀ ɩɪɨɞɭɤɰɿʀ) ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ ɪɨɡɦɿɳɟɧɢɣ ɫɬɪɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨ.  

ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɜɿɧ ɹɜɥɹє ɫɨɛɨɸ ɦɟɬɚɥɟɜɭ ɬɪɭɛɭ (ɪɢɫ. 2) ɡ ɨɜɚɥɶɧɨɸ, ɤɪɭɝɥɨɸ 
ɚɛɨ ɩɪɹɦɨɤɭɬɧɨɸ ɮɨɪɦɨɸ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ, ɨɛɥɚɞɧɚɧɭ «ɤɨɦɿɪɰɟɦ» ɚɛɨ ɛɟɡ ɧɶɨɝɨ. 

 
Ɋɢɫ. 2. Ɇɟɯɚɧɿɡɦ ɪɭɤɚɜɨɭɬɜɨɪɟɧɧɹ:  

1 − ɩɪɢɣɦɚɥɶɧɢɣ ɛɭɧɤɟɪ; 2 − ɩɪɨɞɭɤɬɨɩɪɨɜɿɞ; 3 – «ɤɨɦɿɪɟɰɶ»;  
4 − ɧɚɬɹɠɧɿ ɪɨɥɢɤɢ; 5 − ɦɟɯɚɧɿɡɦ ɩɨɩɟɪɟɱɧɨɝɨ ɧɚɬɹɝɭɜɚɧɧɹ ɪɭɤɚɜɚ 
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Ɋɭɤɚɜɨɭɬɜɨɪɸɜɚɱ ɩɪɚɰɸє ɬɚɤ: ɫɬɪɿɱɤɚ ɩɚɤɭɜɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɧɚɞɯɨɞɢɬɶ ɫɩɨɱɚɬɤɭ ɞɨ 
ɪɭɤɚɜɨɭɬɜɨɪɸɜɨɥɶɧɨɝɨ ɤɨɦɿɪɰɹ 3, ɩɿɫɥɹ ɱɨɝɨ ɮɨɪɦɭєɬɶɫɹ ɪɭɤɚɜ ɧɚɜɤɨɥɨ ɩɪɨɞɭɤɬɨɩɪɨ-
ɜɨɞɭ 2. ɉɿɫɥɹ ɬɨɝɨ, ɹɤ ɪɭɤɚɜ ɫɮɨɪɦɨɜɚɧɢɣ, ɩɚɤɭɜɚɥɶɧɢɣ ɦɚɬɟɪɿɚɥ ɧɚɞɯɨɞɢɬɶ ɞɨ ɧɚɬɹɠɧɢɯ 
ɪɨɥɢɤɿɜ 4, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɨɫɬɿɣɧɢɣ ɧɚɬɹɝ ɩɥɿɜɤɢ. Ʉɨɥɢ ɭɩɚɤɨɜɤɚ ɫɮɨɪɦɨɜɚɧɚ ɩɨ ɩɪɨ-
ɞɭɤɬɨɩɪɨɜɨɞɭ 2 ɩɪɨɞɭɤɬ ɩɨɞɚєɬɶɫɹ ɡ ɞɨɡɚɬɨɪɚ ɱɟɪɟɡ ɩɪɢɣɦɚɥɶɧɢɣ ɛɭɧɤɟɪ 1. Ɇɟɯɚɧɿɡɦ 5 

ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɩɨɩɟɪɟɱɧɨɝɨ ɧɚɬɹɝɭɜɚɧɧɹ ɪɭɤɚɜɚ. ɐɟ ɩɨɬɪɿɛɧɨ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɡɜɚɪɧɢɣ 
ɲɨɜ ɦɚɜ ɝɚɪɧɢɣ ɜɢɝɥɹɞ, ɛɟɡ ɫɤɥɚɞɨɤ ɿ ɡɚɝɢɧɿɜ. 

əɤ ɜɿɞɨɦɨ ɡ ɩɪɚɤɬɢɤɢ ɪɨɛɨɬɢ ɩɿɞɩɪɢєɦɫɬɜ, ɳɨ ɫɩɟɰɿɚɥɿɡɭɸɬɶɫɹ ɧɚ ɜɢɝɨɬɨɜɥɟɧɧɿ ɡɚɦɨ-
ɪɨɠɟɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɬɪɚɞɢɰɿɣɧɢɣ ɜɚɪɿɚɧɬ ɩɪɨɫɬɨɪɨɜɨɝɨ ɪɨɡɦɿɳɟɧɧɹ ɪɭɤɚɜɨɭɬɜɨ-
ɪɸɜɚɱɚ ɡɭɦɨɜɥɸє ɫɬɪɿɦɤɟ ɜɢɫɢɩɚɧɧɹ ɜɢɪɨɛɿɜ ɬɚ ɪɿɡɤɿ ɭɞɚɪɢ ɨɞɢɧ ɨɛ ɨɞɧɨɝɨ ɩɿɞ ɱɚɫ ɩɨ-
ɬɪɚɩɥɹɧɧɹ ɜ ɩɥɿɜɤɨɜɢɣ ɪɭɤɚɜ, ɳɨ ɦɨɠɟ ɩɪɢɡɜɨɞɢɬɢ ɞɨ ɩɨɹɜɢ ɞɟɮɟɤɬɿɜ (ɬɪɿɳɢɧ, 
ɧɚɞɥɨɦɥɟɧɶ) ɬɚ, ɹɤ ɧɚɫɥɿɞɨɤ, ɡɧɢɠɟɧɧɹ ʀɯɧɶɨʀ ɫɩɨɠɢɜɱɨʀ ɹɤɨɫɬɿ. Ɍɨɦɭ ɜɿɞɦɿɧɧɨɸ ɨɫɨɛ-
ɥɢɜɿɫɬɸ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɫɚɦɟ ɡɚɦɨɪɨɠɟɧɢɯ ɩɪɨɞɭɤɬɿɜ ɦɚє ɛɭɬɢ ɩɨɯɢɥɟ ɪɨɡ-
ɦɿɳɟɧɧɹ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɚ ɞɥɹ ɫɩɨɜɿɥɶɧɟɧɧɹ ɪɭɯɭ ɜɢɪɨɛɿɜ ɬɚ ɭɛɟɡɩɟɱɟɧɧɹ ʀɯ ɜɿɞ ɦɟ-
ɯɚɧɿɱɧɢɯ ɩɨɲɤɨɞɠɟɧɶ. Ɉɱɟɜɢɞɧɨ, ɳɨ ɱɢɦ ɛɿɥɶɲɢɣ ɤɭɬ ɧɚɯɢɥɭ, ɬɢɦ ɩɥɚɜɧɿɲɨɝɨ 
ɩɟɪɟɦɿɳɟɧɧɹ ɜɞɚєɬɶɫɹ ɞɨɫɹɝɬɢ. Ɉɞɧɚɤ ɧɚɛɥɢɠɟɧɧɹ ɞɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɧɹ, ɩɨ-

ɩɟɪɲɟ, ɭɫɤɥɚɞɧɸє ɪɟɚɥɿɡɚɰɿɸ ɨɩɟɪɚɰɿʀ ɮɚɫɭɜɚɧɧɹ, ɩɨ-ɞɪɭɝɟ, ɧɚɞɦɿɪɧɟ ɝɚɥɶɦɭɜɚɧɧɹ ɩɪɨ-
ɞɭɤɬɭ ɩɿɞ ɱɚɫ ɣɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɩɨ ɜɧɭɬɪɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɚ ɦɨɠɟ ɧɟɝɚ-
ɬɢɜɧɨ ɜɿɞɨɛɪɚɠɚɬɢɫɹ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɉɆ. ȼɢɛɿɪ ɿ ɧɚɥɚɝɨɞɠɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɥɨ-
ɠɟɧɧɹ ɞɨɰɿɥɶɧɨ ɜɢɡɧɚɱɚɬɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɟɨɛɯɿɞɧɨ ɫɩɪɨєɤɬɭɜɚɬɢ ɬɚɤɢɣ ɦɟɯɚɧɿɡɦ, ɹɤɢɣ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɞɨɡɜɨɥɢɜ 
ɛɢ ɡɦɟɧɲɢɬɢ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɩɪɨɞɭɤɰɿʀ ɩɿɞ ɱɚɫ ʀʀ ɮɚɫɭɜɚɧɧɹ ɜ ɭɩɚɤɨɜɤɭ, ɡ ɿɧɲɨɝɨ – ɩɨɥɨ-
ɠɟɧɧɹ ɹɤɨɝɨ ɦɨɠɧɚ ɛɭɥɨ ɛ ɪɟɝɭɥɸɜɚɬɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉɆ ɡɚɥɟɠɧɨ 
ɜɿɞ ɩɨɬɪɟɛ, ɩɪɨɞɢɤɬɨɜɚɧɢɯ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɰɿєʀ ɩɪɨɞɭɤɰɿʀ. 

ɉɪɨɬɨɬɢɩɨɦ ɞɥɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɨɛɟɪɟɦɨ ɮɚɫɭɜɚɥɶɧɨ-ɩɚɤɭɜɚɥɶɧɭ ɦɚɲɢɧɭ ɍɎɋ-30Ⱥ-3ȼ 
(ɪɢɫ. 3).  

 
Ɋɢɫ. 3. ɉɚɤɭɜɚɥɶɧɢɣ ɚɜɬɨɦɚɬ ɍɎɋ-30Ⱥ-3ȼ:  

1 − ɪɚɦɚ; 2 − ɛɭɧɤɟɪ; 3 − ɞɨɡɚɬɨɪ; 4 − ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ; 5 − ɦɟɯɚɧɿɡɦ  
ɩɨɡɞɨɜɠɧɶɨɝɨ ɡɜɚɪɸɜɚɧɧɹ; 6 − ɦɟɯɚɧɿɡɦ ɩɨɩɟɪɟɱɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ; 7 − ɛɥɨɤ ɤɟɪɭɜɚɧɧɹ 
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ɉɪɨɰɟɫ ɩɚɤɭɜɚɧɧɹ ɜɢɤɨɧɭєɬɶɫɹ ɧɟɸ ɜ ɬɚɤɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ. ɋɬɪɿɱɤɚ ɩɚɤɭɜɚɥɶɧɨɝɨ ɦɚ-
ɬɟɪɿɚɥɭ ɪɨɡɦɨɬɭєɬɶɫɹ ɡ ɪɭɥɨɧɭ ɬɚ ɡ ɞɨɩɨɦɨɝɨɸ ɫɢɫɬɟɦɢ ɦɟɯɚɧɿɡɦɿɜ ɩɨɞɚɱɿ ɩɥɿɜɤɢ (ɧɚ ɪɢ-
ɫɭɧɤɭ ɧɟ ɩɨɤɚɡɚɧɿ), ɧɚɩɪɚɜɥɹєɬɶɫɹ ɧɚ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ 4 ɿ ɨɛɝɨɪɬɚє ɣɨɝɨ, ɭɬɜɨɪɸɸɱɢ 
ɧɚɤɥɚɞɤɭ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɲɢɪɢɧɿ ɩɨɡɞɨɜɠɧɶɨɝɨ ɲɜɚ ɩɚɤɟɬɚ. Ɇɟɯɚɧɿɡɦ ɩɨɡɞɨɜɠɧɶɨɝɨ ɡɜɚ-
ɪɸɜɚɧɧɹ 5 ɡɚɜɟɪɲɭє ɮɨɪɦɭɜɚɧɧɹ ɪɭɤɚɜɚ. ȼɿɧ ɹɜɥɹє ɫɨɛɨɸ ɪɭɯɨɦɭ ɡɜɚɪɧɭ ɝɭɛɤɭ, ɹɤɚ ɩɪɢ-
ɬɢɫɤɚєɬɶɫɹ ɞɨ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɚ ɜ ɦɿɫɰɿ ɧɚɤɥɚɞɚɧɧɹ ɤɪɚʀɜ ɩɥɿɜɤɢ ɜ ɦɨɦɟɧɬ ʀʀ ɜɢɫɬɨɸ, ɭɬɜɨ-
ɪɸє ɡɚɜɞɹɤɢ ɧɚɝɪɿɜɚɧɧɸ ɡɜɚɪɧɢɣ ɲɨɜ ɬɚ ɩɨɜɟɪɬɚєɬɶɫɹ ɜ ɩɨɱɚɬɤɨɜɟ ɩɨɥɨɠɟɧɧɹ. 

Ɇɟɯɚɧɿɡɦ ɩɨɩɟɪɟɱɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ 6, ɳɨ ɹɜɥɹє ɫɨɛɨɸ ɩɚɪɭ ɡɜɚɪɧɢɯ ɝɭɛɨɤ, ɭ ɪɨɡɿɦɤɧɭ-
ɬɨɦɭ ɫɬɚɧɿ ɩɟɪɟɦɿɳɭєɬɶɫɹ ɜɝɨɪɭ ɧɚ ɤɪɨɤ, ɪɿɜɧɢɣ ɜɢɫɨɬɿ ɩɚɤɟɬɚ, ɩɿɫɥɹ ɱɨɝɨ ɡɦɢɤɚєɬɶɫɹ, 
ɡɚɯɨɩɢɜɲɢ ɪɭɤɚɜ, ɿ ɩɪɨɬɹɝɭє ɣɨɝɨ ɜɧɢɡ, ɡɜɚɪɸɸɱɢ ɩɪɢ ɰɶɨɦɭ ɨɞɧɨɱɚɫɧɨ ɜɟɪɯ ɧɢɠɧɶɨɝɨ 
ɩɚɤɟɬɚ ɬɚ ɞɧɨ ɜɟɪɯɧɶɨɝɨ. Ɇɟɯɚɧɿɡɦɢ ɩɨɡɞɨɜɠɧɶɨɝɨ ɿ ɩɨɩɟɪɟɱɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɩɪɚɰɸɸɬɶ 
ɩɨɱɟɪɝɨɜɨ. Ⱦɨɡɭɜɚɧɧɹ ɩɪɨɞɭɤɬɭ, ɳɨ ɜɢɫɢɩɚєɬɶɫɹ ɿɡ ɛɭɧɤɟɪɚ 2, ɜɢɤɨɧɭєɬɶɫɹ ɞɨɡɚɬɨɪɨɦ 3. 

Ɏɚɫɭɜɚɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɿɞ ɱɚɫ ɭɬɜɨɪɟɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɡɜɚɪɧɢɯ ɲɜɿɜ ɭɩɚɤɨɜɤɢ ɬɚ ɩɪɨɬɹ-
ɝɭɜɚɧɧɹ ɪɭɤɚɜɚ ɧɚ ɤɪɨɤ.  

ɍ ɞɚɧɨɦɭ ɬɢɩɿ ɨɛɥɚɞɧɚɧɧɿ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱ ɪɨɡɬɚɲɨɜɚɧɢɣ ɭ ɤɨɦɩɨɧɭɜɚɧɧɿ, ɹɤ ɩɨɤɚ-
ɡɚɧɨ ɧɚ ɪɢɫ. 4. 

 

Ɋɢɫ. 4. Ɂɚɝɚɥɶɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɦɟɯɚɧɿɡɦɭ ɩɟɪɟɦɿɳɟɧɧɹ ɩɪɨɞɭɤɬɭ ɜ ɩɚɤɟɬ: 
1 − ɪɚɦɤɚ; 2 − ɜɿɫɶ; 3 − ɫɬɿɣɤɚ; 4 − ɪɨɡɩɿɪɤɚ; 5 − ɩɨɩɟɪɟɱɢɧɚ ɞɨɜɝɚ; 6 − ɩɨɩɟɪɟɱɢɧɚ ɤɨɪɨɬɤɚ;  

7 − ɛɚɥɤɚ; 8 − ɤɨɧɫɨɥɶ; 9 − ɪɨɡɩɿɪɤɚ ɜɟɪɬɢɤɚɥɶɧɚ; 10 − ɛɨɥɬ; 11 − ɜɢɥɤɚ; 12 − ɜɭɲɤɨ;  
13-16 − ɲɚɣɛɢ; 17 − ɝɚɣɤɚ; 18 − ɩɧɟɜɦɨɰɢɥɿɧɞɪ 
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ɉɨɫɬɚɜɥɟɧɟ ɡɚɜɞɚɧɧɹ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ ɦɟɯɚɧɿɡɦɭ ɪɟɝɭɥɸɜɚɧɧɹ ɩɨɥɨɠɟɧɧɹ ɪɭɤɚɜɨ-
ɭɬɜɨɪɸɜɚɱɚ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɩɟɪɟɦɿɳɟɧɧɹ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜ ɩɥɿɜɤɨɜɢɣ ɪɭɤɚɜ. 
Ȼɟɡɩɨɫɟɪɟɞɧɿɦ ɨɛ’єɤɬɨɦ ɩɪɨєɤɬɭɜɚɧɧɹ є ɪɚɦɚ ɚɜɬɨɦɚɬɚ, ɧɚ ɹɤɿɣ ɤɪɿɩɥɹɬɶɫɹ ɨɫɧɨɜɧɿ ɜɢɤɨ-
ɧɚɜɱɿ ɩɪɢɫɬɪɨʀ. Ɇɨɞɟɪɧɿɡɚɰɿɹ ɰɶɨɝɨ ɎɆ ɩɨɥɹɝɚє ɜ ɡɚɛɟɡɩɟɱɟɧɧɿ ɦɨɠɥɢɜɨɫɬɿ ɧɚɯɢɥɭ ɪɭɤɚ-
ɜɨɭɬɜɨɪɸɜɚɱɚ ɭ ɜɟɪɬɢɤɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɧɚ ɩɨɬɪɿɛɧɢɣ ɤɭɬ ɞɥɹ ɛɟɡɩɟɱɧɨʀ ɩɨɞɚɱɿ ɞɨɡɢ ɩɪɨ-
ɞɭɤɬɭ ɜ ɩɚɤɟɬ ɛɟɡ ɜɿɞɱɭɬɧɢɯ ɜɬɪɚɬ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ. 

ɇɚ ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɡɭɥɶɬɚɬ ɩɪɨєɤɬɭɜɚɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ ɪɨɡɪɨɛɥɸɜɚɧɨɝɨ ɦɟ-
ɯɚɧɿɡɦɭ ɜ ɋȺɉɊ AutoCAD.  

 

Ɋɢɫ. 5. Ɇɨɞɟɪɧɿɡɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɦɟɯɚɧɿɡɦɭ ɩɟɪɟɦɿɳɟɧɧɹ ɩɪɨɞɭɤɬɭ ɜ ɩɚɤɟɬ: 
1 − ɪɚɦɚ; 2 − ɜɿɫɶ; 3 − ɫɬɿɣɤɚ; 4 − ɪɨɡɩɿɪɤɚ; 5 − ɩɨɩɟɪɟɱɢɧɚ ɞɨɜɝɚ; 6 − ɩɨɩɟɪɟɱɢɧɚ ɤɨɪɨɬɤɚ; 7 − ɛɚɥɤɚ;  

8 − ɤɨɧɫɨɥɶ; 9 − ɪɨɡɩɿɪɤɚ ɜɟɪɬɢɤɚɥɶɧɚ; 10 − ɫɬɿɣɤɚ ɦɚɥɚ; 11 − ɩɨɥɢɱɤɚ; 12 − ɪɟɣɤɚ ɡɭɛɱɚɫɬɚ;  
13 − ɤɨɥɟɫɨ ɡɭɛɱɚɫɬɟ; 14 − ɛɨɥɬ; 15 − ɜɢɥɤɚ; 16 − ɜɭɲɤɨ; 17-19 − ɝɚɣɤɢ; 20 – ɪɭɤɿɜ’ɹ;  

21-26 − ɲɚɣɛɢ; 27 − ɲɩɢɥɶɤɢ; 28 − ɩɧɟɜɦɨɰɢɥɿɧɞɪ 

Ɉɫɧɨɜɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɦɨɞɟɪɧɿɡɨɜɚɧɨɝɨ ɎɆ є: ɪɚɦɤɚ 1, ɜɿɫɶ 2, ɫɬɿɣɤɢ 3, ɪɨɡɩɿɪɤɚ 4, ɞɨɜɝɚ 
ɩɨɩɟɪɟɱɢɧɚ 5, ɤɨɪɨɬɤɚ ɩɨɩɟɪɟɱɢɧɚ 6, ɛɚɥɤɚ 7, ɤɨɧɫɨɥɶ 8, ɜɟɪɬɢɤɚɥɶɧɚ ɪɨɡɩɿɪɤɚ 9, ɫɬɿɣɤɚ 10, 

ɩɨɥɢɱɤɚ 11, ɡɭɛɱɚɫɬɚ ɪɟɣɤɚ 12, ɡɭɛɱɚɫɬɟ ɤɨɥɟɫɨ 13, ɪɭɤɿɜ’ɹ 20, ɩɧɟɜɦɨɰɢɥɿɧɞɪ 28. 

ɉɪɢɧɰɢɩ ɪɨɛɨɬɢ ɜɭɡɥɚ ɩɨɥɹɝɚє ɜ ɧɚɫɬɭɩɧɨɦɭ: ɩɿɫɥɹ ɩɨɞɚɱɿ ɩɪɨɞɭɤɬɭ ɜ ɩɥɿɜɤɨɜɢɣ ɪɭ-
ɤɚɜ ɩɧɟɜɦɨɰɢɥɿɧɞɪ 28 ɩɟɪɟɦɿɳɭє ɪɚɦɤɭ, ɧɚ ɹɤɿɣ ɡɚɤɪɿɩɥɟɧɢɣ ɦɟɯɚɧɿɡɦ ɩɨɩɟɪɟɱɧɨɝɨ ɡɜɚ-
ɪɸɜɚɧɧɹ, ɜɝɨɪɭ. Ɂɜɚɪɧɿ ɝɭɛɤɢ ɡɦɢɤɚɸɬɶɫɹ, ɩɿɫɥɹ ɱɨɝɨ ɪɚɦɤɚ ɨɩɭɫɤɚєɬɶɫɹ ɜɧɢɡ. ɍ ɩɪɨɰɟɫɿ 
ɪɭɯɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɜɚɪɸɜɚɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɲɜɿɜ ɩɚɤɟɬɚ ɿ ɩɪɨɬɹɝɭɜɚɧɧɹ ɪɭɤɚɜɚ.  

ɍ ɪɚɡɿ ɜɢɧɢɤɧɟɧɧɹ ɩɨɬɪɟɛɢ ɡɦɿɧɢɬɢ (ɜɿɞɪɟɝɭɥɸɜɚɬɢ) ɤɭɬ ɧɚɯɢɥɭ ɦɟɯɚɧɿɡɦɭ ɪɭɤɚɜɨ-
ɬɜɨɪɟɧɧɹ ɫɥɿɞ ɩɨɜɟɪɧɭɬɢ ɪɭɤɿɜ’ɹ 20. ɉɪɢ ɰɶɨɦɭ ɱɟɪɟɡ ɪɟɣɤɨɜɭ ɩɟɪɟɞɚɱɭ ɡɦɿɧɸєɬɶɫɹ ɩɨɥɨ-
ɠɟɧɧɹ ɫɬɿɣɨɤ 3 ɿɡ ɩɨɥɢɱɤɚɦɢ ɿ ɡɚɤɪɿɩɥɟɧɢɦɢ ɧɚ ɧɢɯ ɪɭɤɚɜɨɭɬɜɨɪɸɜɚɱɟɦ ɿ ɜɭɡɥɨɦ ɩɨɡɞɨɜ-
ɠɧɶɨɝɨ ɡɜɚɪɸɜɚɧɧɹ. 

Ʉɨɪɢɝɭɜɚɧɧɹ ɩɨɥɨɠɟɧɧɹ ɦɟɯɚɧɿɡɦɭ ɪɭɤɚɜɨɭɬɜɨɪɟɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɨɩɟɪɚɬɨɪɨɦ, ɹɤɢɣ 
ɨɛɫɥɭɝɨɜɭє ɰɟ ɨɛɥɚɞɧɚɧɧɹ. ɉɪɢ ɰɶɨɦɭ ɬɪɟɛɚ ɤɟɪɭɜɚɬɢɫɶ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ 
ɹɤɿɫɬɸ ɜɢɤɨɧɚɧɧɹ ɩɪɨɰɟɫɭ ɮɚɫɭɜɚɧɧɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɭ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɩɚɤɭєɬɶɫɹ. 
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ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɇɚ ɨɫɧɨɜɿ ɜɢɤɥɚɞɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɦɨɠɧɚ ɡɪɨɛɢɬɢ 
ɬɚɤɿ ɜɢɫɧɨɜɤɢ. ɍ ɪɨɛɨɬɿ ɜɢɤɨɧɚɧɨ ɦɨɞɟɪɧɿɡɚɰɿɸ ɚɜɬɨɦɚɬɚ ɞɥɹ ɩɚɤɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜ ɬɪɢ-
ɲɨɜɧɿ ɩɨɥɿɦɟɪɧɿ ɩɚɤɟɬɢ ɞɥɹ ɲɥɹɯɨɦ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɯɚɧɿɡɦɭ ɩɟɪɟɦɿɳɟɧɧɹ ɩɪɨɞɭɤɬɭ ɜ 
ɩɚɤɟɬ, ɚ ɫɚɦɟ − ɪɨɡɪɨɛɥɟɧɨ ɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɤɪɟɫɥɟɧɧɿ ɞɟɬɚɥɶɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɦɟɯɚɧɿɡɦɭ 
ɪɭɤɚɜɨɭɬɜɨɪɟɧɧɹ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɛɟɡɩɟɱɧɟ ɩɟɪɟɦɿɳɟɧɧɹ ɱɭɬɥɢɜɨʀ ɞɨ ɦɟɯɚɧɿɱɧɢɯ 
ɜɩɥɢɜɿɜ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜ ɩɚɤɟɬ. ɉɪɢ ɰɶɨɦɭ ɡɚɛɟɡɩɟɱɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɪɟɝɭɥɸɜɚɧɧɹ 
ɤɭɬɚ ɧɚɯɢɥɭ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɩɚɤɭєɬɶɫɹ. Ɍɚɤɢɣ 
ɫɩɨɫɿɛ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɚɞɚɩɬɨɜɚɧɢɣ ɩɿɞ ɫɩɟɰɢɮɿɱɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɩɚɤɭɜɚɧɧɹ ɡɚ-
ɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ. Ɉɬɪɢɦɚɧɢɣ ɪɟɡɭɥɶɬɚɬ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɩɟɪɟɨɫɧɚɳɟɧɧɹ 
ɬɢɩɨɜɨɝɨ ɩɚɤɭɜɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɡɚɡɧɚɱɟɧɨɝɨ ɜɢɞɭ ɡ ɦɟɬɨɸ ɩɚɤɭɜɚɧɧɹ ɫɢɩɤɨʀ ɱɢ ɞɪɿɛ-
ɧɨɲɬɭɱɧɨʀ ɡɚɦɨɪɨɠɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɚɛɨ ɡɚɫɬɨɫɨɜɚɧɢɣ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɨɜɨɝɨ ɨɛɥɚɞɧɚ-
ɧɧɹ ɩɨɞɿɛɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ.  

ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ 
1. ɉɚɥɶɱɟɜɫɶɤɢɣ Ȼ. Ɉ. Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɢɣ ɫɢɧɬɟɡ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɚɲɢɧ. Ɇɿɠɜɭɡɿɜɫɶɤɢɣ ɡɛɿɪɧɢɤ 

«ɇɚɭɤɨɜɿ ɧɨɬɚɬɤɢ». Ʌɭɰɶɤ, 2009. № 26. ɋ. 266–270. 
2. ɉɚɥɶɱɟɜɫɶɤɢɣ Ȼ. Ɉ. ɉɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɿ ɫɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɦɟɬɨɞɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ 

ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ (ɧɚ ɩɪɢɤɥɚɞɿ ɩɚɤɭɜɚɥɶɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ). ɇɚɭɤɨɜɢɣ ɠɭɪɧɚɥ «Ɍɟɯɧɨ-
ɥɨɝɿɱɧɿ ɤɨɦɩɥɟɤɫɢ». 2010. № 1. ɋ. 3−9. 

3. Ⱥɝɪɟɝɚɬɧɨ-ɦɨɞɭɥɶɧɟ ɬɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ: ɭ 3 ɱɚɫɬ. : ɧɚɜɱ. ɩɨɫɿɛ. ɞɥɹ ȼɇɁ / ɩɿɞ ɡɚɝ. ɪɟɞ. 
ɘ. Ɇ. Ʉɭɡɧєɰɨɜɚ. ɑɚɫɬɢɧɚ 1. ɉɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɚɝɪɟɝɚɬɧɨ-ɦɨɞɭɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞ-
ɧɚɧɧɹ. Ʉɿɪɨɜɨɝɪɚɞ, 2003. 422 ɫ. 

4. ɒɭɜɚɥɨɜɚ Ʌ. Ⱥ. Ɇɟɬɨɞɵ ɚɛɫɬɪɚɤɬɧɨɝɨ ɫɢɧɬɟɡɚ ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟ-
ɧɢɹ ɨɩɟɪɚɰɢɣ ɮɚɫɨɜɨɱɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɦɚɲɢɧ. ȼɿɫɧɢɤ Ɍɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɉɨɞɿɥɥɹ. 
2005. № 4. ɋ. 55−58. 

5. Ɋɨɦɚɧɟɧɤɨ ȼ. Ⱦ. Ɇɟɬɨɞɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɩɪɨɝɪɟɫɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɣ : ɩɿɞɪɭɱɧɢɤ. Ʉɢʀɜ : ȼɢɳɚ 
ɲɤɨɥɚ, 1995. 519 ɫ. 

6. Ɉɫɧɨɜɢ ɋȺɉɊ ɩɚɤɭɜɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ : ɧɚɜɱ. ɩɨɫɿɛ. / Ȼ. Ɉ. ɉɚɥɶɱɟɜɫɤɢɣ ɬɚ ɿɧ. Ʌɭɰɶɤ : 
Ɋȼȼ ɅɇɌɍ, 2008. 160 ɫ. 
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Olga Zaleta 

ANALYSIS AND MODERNIZATION OF EQUIPMENT CONSTRUCTION  
FOR PACKAGING OF THE FROZEN PRODUCTS 

Urgency of the research. Frozen products are in high demand among the consumers. To ensure the preservation of its 
organoleptic properties, including the proper aesthetic appearance, it is necessary to properly select the package and in a 
certain way to carry out the packaging technological process. 

Target setting. The main rheological disadvantage of the frozen products is its fragility, fracturing, and hence high sen-
sitivity to shock loads that may occur during the implementation of the technological operation. This problem can be solved 
only by upgrading the equipment, that performs this process. 

Actual scientific researches and issues analysis. In the known studies aimed at improving the design of technological 
equipment, mainly exact methods of optimization synthesis of configurations are considered and applied, while narrow engi-
neering problems, one of which is considered in this paper, often require an individual approach and are solved by heuristic 
methods, which are much less formalized. 

Uninvestigated parts of general matters defining. Existing equipment designed for packaging frozen products has a com-
plex structure, large dimensions and does not provide for readjustment, which would affect the speed of the movement of the 
products into the package. 

The research objective. To identify a mechanism that can affect the speed of the movement of the bulk product during its 
packaging, and improve its design to reduce the impact forces of the particles of the frozen products with each other. 

The statement of basic materials. The article analyzes the design of a typical machine for packaging bulk materials. The 
object of design is the sleeve former and the method of its fixation on the machine frame. The design results are presented in 
the form of an assembly drawing made in CAD-environment, which shows the method of mounting the sleeve former on the 
machine frame and the mechanism that ensures its rotation to the desired angle. 

Conclusions. The paper develops elements of the design of the machine for packaging bulk materials, which allow us to 
perform its readjustment, adapted to the specific technological requirements for the packaging of the frozen products. The 
obtained design results can be used to re-equip a typical vertical type machine, which is designed for packaging products in 
three-seam polymer bags, to pack bulk or small frozen products of any origin. The proposed development can also be used in 
designing of new equipment for similar purposes. 

Keywords: frozen products; package; packaging; machine; mechanism; construction; design; sleeve former. 
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