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ɍȾɄ 378,147.091.3:53 

Ɉ.Ɉ. ɑɿɧɱɨɣ, Ɉ.ȼ. Ɇɚɪɢɧɨɜ 

Ʉɿɪɨɜɨɝɪɚɞɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ ȼɢɧɧɢɱɟɧɤɚ 
 

ɊɈɁȼ’əɁɍȼȺɇɇə ɎȱɁɂɑɇɂɏ ɁȺȾȺɑ əɄ ɁȺɋȱȻ ɎɈɊɆɍȼȺɇɇə 
ɌȿɏɇȱɑɇɈȲ ɄɈɆɉȿɌȿɇɌɇɈɋɌȱ ɋɌɍȾȿɇɌȱȼ 

 

Ⱦɨɫɥɿɞɠɟɧɨ ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɩɪɢ ɜɢɜɱɟɧɧɿ ɤɭɪɫɭ 
ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ ɭ ɬɟɯɧɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ. Ɂ’ɹɫɨɜɚɧɨ, ɳɨ ɤɨɦɩɟɬɟɧɰɿʀ ɦɨɠɭɬɶ ɮɨɪɦɭɜɚɬɢɫɹ ɭ 
ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɪɿɡɧɢɯ ɧɚɜɱɚɥɶɧɢɯ ɩɪɟɞɦɟɬɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿ ɮɿɡɢɤɢ: ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɬɚ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɬɹɯ, ɩɪɢ ɪɨɡɜ’ɹɡɭɜɚɧɧɿ ɡɚɞɚɱ, ɩɪɨɜɟɞɟɧɧɿ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɪɨɛɨɬɢ. ɐɟ 
ɞɨɡɜɨɥɢɬɶ ɦɚɣɛɭɬɧɶɨɦɭ ɫɩɟɰɿɚɥɿɫɬɭ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɧɭɜɚɬɢ ɩɪɨɮɟɫɿɣɧɿ ɿ ɫɨɰɿɚɥɶɧɿ ɮɭɧɤɰɿʀ ɬɚ 
ɫɢɫɬɟɦɚɬɢɱɧɨ ɩɿɞɜɢɳɭɜɚɬɢ ɤɜɚɥɿɮɿɤɚɰɿɸ, ɨɜɨɥɨɞɿɜɚɬɢ ɫɭɦɿɠɧɢɦɢ ɫɩɟɰɿɚɥɶɧɨɫɬɹɦɢ, ɳɨ ɨɫɨɛɥɢɜɨ 
ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɭɱɚɫɧɨɝɨ ɿɧɠɟɧɟɪɚ ɜ ɭɦɨɜɚɯ ɜɢɫɨɤɨʀ ɬɟɯɧɿɱɧɨʀ ɨɫɧɚɳɟɧɨɫɬɿ. 

ɉɨɤɚɡɚɧɨ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɢɯ ɬɢɩɿɜ ɮɿɡɢɱɧɢɯ ɡɚɞɚɱ ɡ ɬɟɯɧɿɱɧɢɦ ɡɦɿɫɬɨɦ: ɹɤɿɫɧɢɯ, 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ, ɜɢɧɚɯɿɞɧɢɰɶɤɢɯ ɿ ɪɚɰɿɨɧɚɥɿɡɚɬɨɪɫɶɤɢɯ ɫɩɪɢɹє ɮɨɪɦɭɜɚɧɧɸ ɬɟɯɧɿɱɧɨʀ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ. ɉɪɢɜɟɞɟɧɿ ɩɪɢɤɥɚɞɢ ɡɚɞɚɱ ɬɟɯɧɿɱɧɨɝɨ ɡɦɿɫɬɭ ɡ ɤɭɪɫɭ 
ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ, ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɳɨ ɧɚɜɱɚɸɬɶɫɹ ɭ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɚɯ ɦɨɪɫɶɤɨɝɨ ɩɪɨɮɿɥɸ. 

 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɟɯɧɿɱɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ, ɡɚɞɚɱɿ ɡ ɮɿɡɢɤɢ ɬɟɯɧɿɱɧɨɝɨ ɡɦɿɫɬɭ, ɤɭɪɫ 
ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ, ɦɿɠɩɪɟɞɦɟɬɧɿ ɡɚɜɞɚɧɧɹ, ɩɪɢɤɥɚɞɧɚ ɫɩɪɹɦɨɜɚɧɿɫɬɶ. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɇɚɣɜɚɠɥɢɜɿɲɨɸ ɜɢɦɨɝɨɸ ɫɭɫɩɿɥɶɫɬɜɚ ɞɨ ɩɿɞɝɨɬɨɜɤɢ 
ɫɩɟɰɿɚɥɿɫɬɿɜ ɬɟɯɧɿɱɧɨɝɨ ɩɪɨɮɿɥɸ є ɮɨɪɦɭɜɚɧɧɹ ɭ ɧɢɯ ɲɢɪɨɤɨɝɨ ɧɚɭɤɨɜɨɝɨ ɫɜɿɬɨɝɥɹɞɭ, ɳɨ 
ɨɫɧɨɜɭєɬɶɫɹ ɧɚ ɦɿɰɧɢɯ ɡɧɚɧɧɹɯ ɿ ɠɢɬɬєɜɨɦɭ ɞɨɫɜɿɞɿ, ɝɨɬɨɜɧɨɫɬɿ ʀɯ ɞɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɨɬɪɢɦɚɧɢɯ ɡɧɚɧɶ ɿ ɜɦɿɧɶ ɭ ɩɪɨɰɟɫɿ ɫɜɨєʀ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ. 

Ɋɟɚɥɿɡɚɰɿɹ ɰɿєʀ ɜɢɦɨɝɢ ɩɟɪɟɞɛɚɱɚє ɨɪɿєɧɬɚɰɿɸ ɫɢɫɬɟɦɢ ɨɫɜɿɬɢ ɧɚ ɮɨɪɦɭɜɚɧɧɹ 
ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɿɧɠɟɧɟɪɿɜ. ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɣ ɿ ɫɨɰɿɚɥɶɧɢɣ ɩɪɨɝɪɟɫ ɨɛɭɦɨɜɥɸє 
ɧɨɜɿ ɜɢɦɨɝɢ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɧɨɜɢɣ ɡɦɿɫɬ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɹ, ɹɤɨɦɭ ɬɟɯɧɿɱɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ 
ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɨɫɜɨєɧɧɹ ɫɭɱɚɫɧɨʀ ɬɟɯɧɿɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ ɬɚ ɬɪɚɧɫɩɨɪɬɿ. 
ȼɢɫɨɤɢɣ ɪɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ ɿɧɠɟɧɟɪɚ ɞɨ ɩɪɚɤɬɢɱɧɨʀ ɿ ɪɚɰɿɨɧɚɥɿɡɚɬɨɪɫɶɤɨʀ ɪɨɛɨɬɢ ɡ 
ɬɟɯɧɿɱɧɢɦɢ ɨɛ’єɤɬɚɦɢ, ɳɨ ɜɤɥɸɱɚɸɬɶ ɬɟɯɧɿɤɭ, ɬɟɯɧɨɥɨɝɿʀ, ɩɪɢɫɬɪɨʀ ɿ ɬɟɯɧɨɥɨɝɿɱɧɿ 
ɩɪɨɰɟɫɢ, ɡɚɛɟɡɩɟɱɭє ɤɨɧɫɬɪɭɤɬɢɜɧɟ ɿ ɩɥɿɞɧɟ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

Ɏɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɩɪɢ ɜɢɜɱɟɧɧɿ ɤɭɪɫɭ ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ 
ɞɨɡɜɨɥɢɬɶ ɦɚɣɛɭɬɧɶɨɦɭ ɫɩɟɰɿɚɥɿɫɬɭ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɧɭɜɚɬɢ ɩɪɨɮɟɫɿɣɧɿ ɿ ɫɨɰɿɚɥɶɧɿ ɮɭɧɤɰɿʀ 
ɬɚ ɫɢɫɬɟɦɚɬɢɱɧɨ ɩɿɞɜɢɳɭɜɚɬɢ ɤɜɚɥɿɮɿɤɚɰɿɸ, ɨɜɨɥɨɞɿɜɚɬɢ ɫɭɦɿɠɧɢɦɢ ɫɩɟɰɿɚɥɶɧɨɫɬɹɦɢ, ɳɨ 
ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɭɱɚɫɧɨɝɨ ɿɧɠɟɧɟɪɚ ɜ ɭɦɨɜɚɯ ɜɢɫɨɤɨʀ ɬɟɯɧɿɱɧɨʀ ɨɫɧɚɳɟɧɨɫɬɿ. 

Ⱥɧɚɥɿɡ ɚɤɬɭɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. Ⱥɧɚɥɿɡ ɩɫɢɯɨɥɨɝɿɱɧɨʀ, ɫɨɰɿɨɥɨɝɿɱɧɨʀ ɿ ɩɟɞɚɝɨɝɿɱɧɨʀ 
ɥɿɬɟɪɚɬɭɪɢ ɩɨɤɚɡɭє ɡɪɨɫɬɚɧɧɹ ɿɧɬɟɪɟɫɭ ɡ ɛɨɤɭ ɛɚɝɚɬɶɨɯ ɧɚɭɤɨɜɰɿɜ ɞɨ ɩɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ 
ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ. Ɂɨɤɪɟɦɚ, ɩɢɬɚɧɧɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɞɨɫɥɿɞɠɭɜɚɥɢ 
ɜɿɞɨɦɿ ɜɿɬɱɢɡɧɹɧɿ ɿ ɡɚɪɭɛɿɠɧɿ ɩɫɢɯɨɥɨɝɢ Ⱥ. Ⱥɫɦɨɥɨɜ, Ɍ. Ȼɚɛɤɿɧ, Ⱥ. ȼɟɪɛɢɰɶɤɢɣ, 
Ʌ. ȼɢɝɨɬɫɶɤɢɣ, ɇ. Ʉɭɡɶɦɿɧɚ, Ⱥ. Ɇɚɪɤɨɜɚ, Ⱦɠ. Ɋɚɜɟɧ, Ɉ. ɋɦɿɪɧɨɜɚ, ȼ. Ɋɭɛɰɨɜ, Ɇ. ɑɨɲɚɧɨɜ, 
Ⱥ. ɏɭɬɨɪɫɶɤɢɣ ɬɚ ɛɚɝɚɬɨ ɿɧɲɢɯ. ɉɪɨɛɥɟɦɭ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ, ɬɟɯɧɨɥɨɝɿɱɧɨʀ, 
ɬɟɯɧɿɱɧɨʀ, ɦɟɬɨɞɢɱɧɨʀ, ɩɫɢɯɨɥɨɝɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ ɬɚ ɩɪɟɞɦɟɬɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɮɚɯɿɜɰɿɜ 
ɞɨɫɥɿɞɠɭɜɚɥɢμ ȼ. Ⱥɞɨɥɶɮ, ȼ. Ȼɚɣɞɟɧɤɨ, Ɉ. Ȼɿɝɢɱ, Ɉ. Ƚɭɪɚ, ȱ. Ɂɹɡɸɧ, Ɉ. Ʉɨɜɚɥɟɧɤɨ, 
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ɇ. Ʉɭɡɶɦɿɧɚ, Ɇ. Ʌɭɤ’ɹɧɨɜɚ, Ⱥ. Ɇɚɪɤɨɜɚ, ȱ. Ɇɿɳɟɧɤɨ, Ɉ. Ɉɜɱɚɪɭɤ, ȼ. ɋɜɢɫɬɭɧ, ɋ. ɋɢɫɨєɜɚ, 
ȼ. ɋɬɪɟɥɶɧɿɤɨɜ, ɘ. Ɍɚɬɭɪ, Ʌ. Ɍɚɪɯɚɧ, Ʌ. ɏɨɪɭɠɚ, Ⱥ. ɏɭɬɨɪɫɶɤɢɣ ɬɚ ɿɧ. 

Ⱦɨɫɥɿɞɠɟɧɧɸ ɩɢɬɚɧɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɦɩɟɬɟɧɬɧɿɫɬɧɨɝɨ ɩɿɞɯɨɞɭ ɭ ɮɨɪɦɭɜɚɧɧɿ 
ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɩɪɢɫɜɹɱɟɧɿ ɪɨɛɨɬɢ Ƚ. ȱɛɪɚɝɿɦɨɜɚ, ȼ. Ȼɚɣɞɟɧɤɨ, Ⱥ. Ȼɟɪɦɭɫ, 
ɘ. Ɂɿɧɶɤɨɜɫɶɤɨɝɨ, Ƚ. Ɇɿɪɫɶɤɢɯ. ɉɢɬɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜ 
ɩɪɚɰɹɯ ȼ. Ʉɨɜɚɥɶɱɭɤ, Ɉ. ɑɭɛɚɪɭɤ, ɇ. Ȼɨɥɸɛɚɲ, ɋ. Ƚɨɪɨɛɟɰɶ, Ʉ. Ʉɢɪɟɣ, ȼ. Ʉɭɥɟɲɨɜɚ, 
ȼ. Ɇɚɥɶɨɜɚɧɚ (ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ). 

Ɇɟɬɚ ɫɬɚɬɬɿ. ɉɨɤɚɡɚɬɢ, ɳɨ ɡɚɞɚɱɿ ɡ ɬɟɯɧɿɱɧɢɦ ɡɦɿɫɬɨɦ є ɩɨɬɭɠɧɢɦ ɡɚɫɨɛɨɦ 
ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɩɪɢ ɜɢɤɥɚɞɚɧɧɿ ɤɭɪɫɭ ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ ɜ 
ɭɧɿɜɟɪɫɢɬɟɬɚɯ ɬɟɯɧɿɱɧɨɝɨ ɩɪɨɮɿɥɸ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɉɿɞ ɬɟɯɧɿɱɧɨɸ ɤɨɦɩɟɬɟɧɬɧɿɫɬɸ ɪɨɡɭɦɿɸɬɶ ɡɧɚɧɧɹ, 
ɭɦɿɧɧɹ, ɧɚɜɢɱɤɢ, ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɤɪɭɝɨɡɿɪ, ɡɞɿɛɧɨɫɬɿ ɿ ɦɨɬɢɜɚɰɿɸ, ɝɨɬɨɜɧɿɫɬɶ ɨɫɨɛɢɫɬɨɫɬɿ ɞɨ 
ɞɿɹɥɶɧɨɫɬɿ ɭ ɬɟɯɧɿɱɧɿɣ ɿ ɬɟɯɧɨɥɨɝɿɱɧɿɣ ɫɮɟɪɚɯ. Ɍɟɯɧɿɱɧɿ ɤɨɦɩɟɬɟɧɰɿʀ – ɰɟ ɫɤɥɚɞɨɜɿ ɱɚɫɬɢɧɢ 
(ɟɥɟɦɟɧɬɢ) ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ. Ɉɬɠɟ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ – ɰɟ ɡɚɫɜɨєɧɿ ɫɬɭɞɟɧɬɚɦɢ 
ɤɨɦɩɟɬɟɧɰɿʀ, ɳɨ ɩɟɪɟɞɛɚɱɟɧɿ ɭ ɩɟɜɧɿɣ ɫɮɟɪɿ ɞɿɹɥɶɧɨɫɬɿ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɮɟɫɿɣɧɨɝɨ 
ɩɪɚɰɿɜɧɢɤɚ. 

Ɍɟɯɧɿɱɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ ɝɪɚє ɜɢɡɧɚɱɚɥɶɧɭ ɪɨɥɶ ɭ ɩɪɨɮɟɫɿɣɧɿɣ ɞɿɹɥɶɧɨɫɬɿ ɿɧɠɟɧɟɪɚ 
ɛɭɞɶ-ɹɤɨɝɨ ɩɪɨɮɿɥɸ. Ʉɨɦɩɟɬɟɧɰɿʀ ɦɨɠɭɬɶ ɮɨɪɦɭɜɚɬɢɫɹ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɪɿɡɧɢɯ 
ɧɚɜɱɚɥɶɧɢɯ ɩɪɟɞɦɟɬɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿ ɮɿɡɢɤɢμ ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɬɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɬɹɯ, ɩɪɢ 
ɪɨɡɜ’ɹɡɭɜɚɧɧɿ ɡɚɞɚɱ, ɩɪɨɜɟɞɟɧɧɿ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɪɨɛɨɬɢ ɬɚ ɿɧ. 

Ɉɞɧɢɦ ɿɡ ɨɫɧɨɜɧɢɯ ɜɢɞɿɜ ɞɿɹɥɶɧɨɫɬɿ ɭ ɰɶɨɦɭ ɧɚɩɪɹɦɤɭ є ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ. 
Ɉɫɤɿɥɶɤɢ ɮɿɡɢɱɧɿ ɡɚɞɚɱɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚ ɡɦɿɫɬɨɦ ɿ ɞɢɞɚɤɬɢɱɧɨɸ ɦɟɬɨɸ, ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɤɨɦɩɟɬɟɧɰɿɣ ɧɟɨɛɯɿɞɧɨ ɜɢɞɿɥɢɬɢ ɞɟɤɿɥɶɤɚ ɩɪɢɧɰɢɩɿɜ ɜɿɞɛɨɪɭ ɡɚɞɚɱμ ɚ) ɡɜ’ɹɡɨɤ 
ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ ɡ ɠɢɬɬɹɦ ɿ ɣɨɝɨ ɩɪɨɛɥɟɦɚɦɢ; ɛ) ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɡɦɿɫɬɭ ɡɚɞɚɱɿ ɫɭɱɚɫɧɨɦɭ 
ɪɿɜɧɸ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ; ɜ) ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɦɨɜ ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ. 

Ⱦɢɞɚɤɬɢɱɧɚ ɦɟɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɿɡɢɱɧɢɯ ɡɚɞɚɱ ɩɟɪɟɞɛɚɱɚєμ 
1) ɩɨɜɿɞɨɦɥɟɧɧɹ ɫɬɭɞɟɧɬɚɦ ɬɟɯɧɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ; 
2) ɩɨɫɬɚɧɨɜɤɭ ɩɪɨɛɥɟɦɢ ɿ ɫɬɜɨɪɟɧɧɹ ɩɪɨɛɥɟɦɧɨʀ ɫɢɬɭɚɰɿʀ; 
3) ɪɨɡɜɢɬɨɤ ɬɜɨɪɱɢɯ ɡɞɿɛɧɨɫɬɟɣ ɫɬɭɞɟɧɬɿɜ; 
4) ɭɡɚɝɚɥɶɧɟɧɧɹ ɿ ɫɢɫɬɟɦɚɬɢɡɚɰɿɸ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ; 
5) ɩɟɪɟɜɿɪɤɭ ɪɿɜɧɹ ɡɚɫɜɨєɧɧɹ ɡɧɚɧɶ ɫɬɭɞɟɧɬɚɦɢ. 
ɐɢɦ ɭɦɨɜɚɦ ɡɚɞɨɜɨɥɶɧɹɸɬɶ ɪɿɡɧɹ ɬɢɩɢ ɮɿɡɢɱɧɢɯ ɡɚɞɚɱ ɡ ɬɟɯɧɿɱɧɢɦ ɡɦɿɫɬɨɦμ ɹɤɿɫɧɿ, 

ɪɨɡɪɚɯɭɧɤɨɜɿ, ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ, ɜɢɧɚɯɿɞɧɢɰɶɤɿ ɿ ɪɚɰɿɨɧɚɥɿɡɚɬɨɪɫɶɤɿ ɡɚɞɚɱɿ. 
əɤɿɫɧɿ ɡɚɞɚɱɿ ɚɤɰɟɧɬɭɸɬɶ ɭɜɚɝɭ ɫɬɭɞɟɧɬɿɜ ɧɚ ɮɿɡɢɱɧɿɣ ɫɭɬɿ ɪɨɡɝɥɹɞɭɜɚɧɢɯ ɹɜɢɳ. 

Ɋɨɡɜ’ɹɡɭɸɬɶ ʀɯ, ɹɤ ɩɪɚɜɢɥɨ, ɭɫɧɨ ɲɥɹɯɨɦ ɥɨɝɿɱɧɢɯ ɭɦɨɜɢɜɨɞɿɜ, ɳɨ ɨɫɧɨɜɭɸɬɶɫɹ ɧɚ 
ɡɚɤɨɧɚɯ ɮɿɡɢɤɢ. 

Ɂɚɞɚɱɚ 1. ɓɨɛ ɭɬɪɢɦɚɬɢ ɦɨɪɫɶɤɟ ɫɭɞɧɨ ɭ ɜɿɞɤɪɢɬɨɦɭ ɦɨɪɿ, ɤɨɥɢ ɹɤɿɪɧɢɣ ɥɚɧɰɸɝ ɧɟ 
ɞɿɫɬɚє ɞɧɚ, ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɥɚɜɭɱɢɣ ɹɤɿɪ. ɉɨɹɫɧɿɬɶ ɩɪɢɧɰɢɩ ɣɨɝɨ ɞɿʀ! 

ɉɨɲɭɤ ɨɛʉɪɭɧɬɨɜɚɧɨʀ ɜɿɞɩɨɜɿɞɿ ɧɚ ɩɢɬɚɧɧɹ ɹɤɿɫɧɨʀ ɡɚɞɚɱɿ ɩɪɢɜɱɚє ɫɬɭɞɟɧɬɿɜ ɥɨɝɿɱɧɨ 
ɦɢɫɥɢɬɢ, ɚɧɚɥɿɡɭɜɚɬɢ ɹɜɢɳɚ, ɪɨɡɜɢɜɚɸɬɶ ɤɦɿɬɥɢɜɿɫɬɶ ɿ ɬɜɨɪɱɭ ɮɚɧɬɚɡɿɸ, ɭɦɿɧɧɹ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɬɟɨɪɟɬɢɱɧɿ ɡɧɚɧɧɹ ɞɥɹ ɞɥɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɹɜɢɳ ɩɪɢɪɨɞɢ ɿ ɬɟɯɧɿɤɢ. 
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Ɋɢɫ.2 

Ɋɢɫ.1 

ɓɟ ɨɞɢɧ ɜɢɞ ɡɚɞɚɱ, ɳɨ ɞɨɩɨɦɚɝɚɸɬɶ ɭɫɩɿɲɧɨ ɮɨɪɦɭɜɚɬɢ ɬɟɯɧɿɱɧɿ ɤɨɦɩɟɬɟɧɰɿʀ, є 
ɤɿɥɶɤɿɫɧɿ ɡɚɞɚɱɿ, ɹɤɿ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɛɿɥɶɲ ɝɥɢɛɨɤɟ ɡɚɫɜɨєɧɧɹ ɮɿɡɢɱɧɢɯ ɬɟɨɪɿɣ ɿ ɡɚɤɨɧɿɜ, 
ɫɢɫɬɟɦɚɬɢɡɭɸɬɶ ɡɧɚɧɧɹ ɿ ɜɦɿɧɧɹ. ȼɨɧɢ ɪɨɡɜ’ɹɡɭɸɬɶɫɹ ɡ ɞɨɩɨɦɨɝɨɸ ɮɿɡɢɱɧɢɯ ɮɨɪɦɭɥ. 

əɤɿɫɧɿ ɿ ɤɿɥɶɤɿɫɧɿ ɡɚɞɚɱɿ ɧɟ ɜɚɪɬɨ ɫɬɚɜɢɬɢ ɭ ɩɪɨɬɢɜɚɝɭ ɨɞɧɚ ɨɞɧɿɣ, ɬɨɦɭ ɳɨ ɜ ʀɯ 
ɨɫɧɨɜɿ ɥɟɠɢɬɶ ɪɨɡɭɦɿɧɧɹ ɫɭɬɿ ɮɿɡɢɱɧɢɯ ɡɚɤɨɧɿɜ ɿ ɹɜɢɳ ɬɚ ɜɦɿɧɧɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ʀɯ ɧɚ 
ɩɪɚɤɬɢɰɿ. ȼɨɧɢ ɜɢɤɥɢɤɚɸɬɶ ɿɧɬɟɪɟɫ ɞɨ ɮɿɡɢɤɢ, ɜɩɟɜɧɸɸɬɶ ɭ ɲɢɪɨɤɢɯ ʀʀ ɦɨɠɥɢɜɨɫɬɹɯ. 
Ɂɚɞɚɱɿ ɬɚɤɨɝɨ ɬɢɩɭ ɮɨɪɦɭɸɬɶ ɿɧɠɟɧɟɪɧɿ ɜɦɿɧɧɹμ ɞɨɫɥɿɞɠɭɜɚɬɢ ɩɪɨɛɥɟɦɧɭ ɫɢɬɭɚɰɿɸ ɧɚ 
ɨɫɧɨɜɿ ɡɚɝɚɥɶɧɢɯ ɡɚɤɨɧɿɜ ɿ ɦɟɬɨɞɨɥɨɝɿɱɧɢɯ ɩɪɢɧɰɢɩɿɜ ɮɿɡɢɤɢ; ɛɭɞɭɜɚɬɢ ɦɨɞɟɥɿ ɮɿɡɢɱɧɢ 
ɹɜɢɳ; ɪɨɛɢɬɢ ɩɪɢɩɭɳɟɧɧɹ; ɨɰɿɧɸɜɚɬɢ ɿ ɩɨɪɿɜɧɸɜɚɬɢ ɨɬɪɢɦɚɧɿ ɭ ɯɨɞɿ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɪɟɡɭɥɶɬɚɬɢ. 

Ɂɚɞɚɱɚ 2. əɤɢɣ ɦɿɧɿɦɚɥɶɧɢɣ ɤɭɬ ɧɚɯɢɥɭ ɛɨɪɬɿɜ ɤɨɪɚɛɥɹ – ɤɪɢɝɨɥɚɦɭ ɞɨ ɜɟɪɬɢɤɚɥɿ 
ɡɚɛɟɡɩɟɱɭє ɛɟɡɩɟɱɧɟ ɩɥɚɜɚɧɧɹ ɜ 
ɥɶɨɞɨɜɢɤɚɯ? Ʉɨɟɮɿɰɿєɧɬ ɬɟɪɬɹ ɥɶɨɞɭ ɨɛ 
ɫɬɚɥɶ ɪɿɜɧɢɣ 0,2. 

ȼɤɚɡɿɜɤɢ ɞɨ ɪɨɡɜ’ɹɡɤɭ. ɋɢɥɚ ɬɢɫɤɭ 

ɥɶɨɞɭ T


, ɪɨɡɤɥɚɞɚєɬɶɫɹ ɧɚ ɞɜɿ ɫɤɥɚɞɨɜɿμ 

N


, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɭ ɞɨ ɛɨɪɬɭ, ɿ F


 

ɧɚɩɪɹɦɥɟɧɭ ɩɨ ɞɨɬɢɱɧɿɣ ɞɨ ɛɨɪɬɭ. Ʉɭɬ 

ɦɿɠ T


 ɿ N


 ɪɿɜɧɢɣ α ɧɚɯɢɥɭ ɛɨɪɬɭ 

ɤɨɪɚɛɥɹ ɞɨ ɜɟɪɬɢɤɚɥɿ. ɋɢɥɚ Q


 ɬɟɪɬɹ 
ɥɶɨɞɭ ɨɛ ɛɨɪɬ ɤɨɪɚɛɥɹ ɞɨɪɿɜɧɸє ɫɢɥɿ 

N


 ɩɨɦɧɨɠɟɧɿɣ ɧɚ ɤɨɟɮɿɰɿєɧɬ ɬɟɪɬɹμ
 

NQ  
 

əɤ ɜɢɞɧɨ ɿɡ ɭɦɨɜɢ, ɪɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ɨɫɧɨɜɭєɬɶɫɹ ɧɚ ɪɟɚɥɶɧɢɯ ɬɟɯɧɿɱɧɢɯ 
ɪɨɡɪɚɯɭɧɤɚɯ, ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ ɦɚɬɟɪɿɚɥɨɦ, ɳɨ ɜɢɜɱɚєɬɶɫɹ, ɩɨɤɚɡɭє ɪɟɚɥɶɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɩɨɧɹɬɬɹ ɪɨɛɨɬɢ ɫɢɥɢ ɬɟɪɬɹ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɞɚɱɿ ɡ ɬɟɯɧɿɱɧɢɦ ɡɦɿɫɬɨɦ ɡɞɿɣɫɧɸɸɬɶ ɡɜ’ɹɡɨɤ 
ɦɚɬɟɪɿɚɥɭ, ɳɨ ɜɢɜɱɚєɬɶɫɹ ɡ ɪɟɚɥɶɧɢɦ ɠɢɬɬɹɦ ɿ ɣɨɝɨ ɩɪɨɛɥɟɦɚɦɢ. 

Ɂɚɞɚɱɚ 3. ɇɚ ɫɤɿɥɶɤɢ ɡɛɿɥɶɲɢɬɶɫɹ ɨɫɚɞɤɚ ɬɚɧɤɟɪɭ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɛɿɥɹ ɦɨɪɫɶɤɨɝɨ 
ɩɪɢɱɚɥɭ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɪɸɦɿɜ ɤɨɪɚɛɥɹ ɦɚɫɬɢɥɨɦ, ɦɚɫɨɸ 15000 ɬɨɧɧ. ɉɥɨɳɚ 
ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɬɚɧɤɟɪɭ ɩɨ ɜɚɬɟɪɥɿɧɿʀ S=10000 ɦ2. Ƚɭɫɬɢɧɚ ɦɨɪɫɶɤɨʀ ɜɨɞɢ ρ= 1030 
ɤɝ/ɦ3

. 

Ɂɚɞɚɱɚ 4. ɇɚ ɝɪɚɮɿɤɭ (ɪɢɫ. 2) 
ɩɨɞɚɧɢɣ ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɣ ɰɢɤɥ 
ɝɚɡɨɬɭɪɛɿɧɧɨʀ ɭɫɬɚɧɨɜɤɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɹɤɨɫɬɿ ɞɜɢɝɭɧɚ ɧɚ 
ɦɨɪɫɶɤɢɯ ɫɭɞɧɚɯ. Ɂɚ ɜɿɞɨɦɢɦɢ 
ɬɟɦɩɟɪɚɬɭɪɚɦɢ Ɍ1, Ɍ2, Ɍ3, Ɍ4 ɜɢɜɟɫɬɢ 
ɮɨɪɦɭɥɭ ɞɥɹ ɄɄȾ ɰɢɤɥɭ. 

Ɋɨɡɜ’ɹɡɨɤ. Ɉɛɱɢɫɥɢɦɨ ɄɄȾ ɰɢɤɥɭ 
ɱɟɪɟɡ ɩɿɞɜɟɞɟɧɭ ɿ ɜɿɞɜɟɞɟɧɭ ɤɿɥɶɤɿɫɬɶ 
ɬɟɩɥɨɬɢ. Ʉɨɟɮɿɰɿєɧɬ ɤɨɪɢɫɧɨʀ ɞɿʀ 



 ʜАУКʝВI ʖАʞʗСКʗ  Сˈ˓˪я: П˓ˑ˄ˎˈˏˋ ˏˈ˕ˑˇˋˍˋ ˗˪ˊˋˍˑ-ˏ˃˕ˈˏ˃˕ˋчːˑ˫               Випуск 9ȋІȌ 
˪ ˕ˈ˘ːˑˎˑˆ˪чːˑ˫ ˑ˔˅˪˕ˋ 

 

 258 

ɬɟɪɦɨɞɢɧɚɦɿɱɧɨɝɨ ɰɢɤɥɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸμ 
1

21
Q

Q
 . 

ɉɿɞ ɱɚɫ ɡɞɿɣɫɧɟɧɧɹ ɚɞɿɚɛɚɬɧɢɯ ɩɪɨɰɟɫɿɜ ɪɨɡɲɢɪɟɧɧɹ ɿ ɫɬɢɫɤɚɧɧɹ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɬɟɩɥɨɨɛɦɿɧɭ ɪɨɛɨɱɨɝɨ ɬɿɥɚ ɧɿ ɡ ɧɚɝɪɿɜɚɱɟɦ, ɧɿ ɡ ɯɨɥɨɞɢɥɶɧɢɤɨɦ. ȼɿɞɩɨɜɿɞɧɨ, ɜɟɫɶ ɩɪɨɰɟɫ 
ɩɟɪɟɞɚɱɿ ɬɟɩɥɨɬɢ Q1 ɜɿɞ ɧɚɝɪɿɜɚɱɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɢ ɩɟɪɟɯɨɞɿ ɝɚɡɭ ɿɡ ɫɬɚɧɭ 2 ɭ ɫɬɚɧ 3, ɚ 
ɩɪɨɰɟɫ ɩɟɪɟɞɚɱɿ ɤɿɥɶɤɨɫɬɿ ɬɟɩɥɨɬɢ Q2 ɯɨɥɨɞɢɥɶɧɢɤɭ – ɩɪɢ ɩɟɪɟɯɨɞɿ ɝɚɡɭ ɿɡ ɫɬɚɧɭ 4 ɭ ɫɬɚɧ 1. 
Ɂɝɿɞɧɨ ɩɟɪɲɨɦɭ ɡɚɤɨɧɭ ɬɟɪɦɨɞɢɧɚɦɿɤɢ ɩɪɢ ɿɡɨɛɚɪɧɨɦɭ ɩɟɪɟɞɚɱɿ ɬɟɩɥɨɬɢ (2−3)μ 
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Ⱥɧɚɥɨɝɿɱɧɨ ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ Q2 , ɳɨ ɛɭɥɚ ɩɟɪɟɞɚɧɚ ɯɨɥɨɞɢɥɶɧɢɤɭ ɩɪɢ ɿɡɨɛɚɪɧɨɦɭ 
ɩɟɪɟɯɨɞɿ (4−1)μ )(

2

5
1441412 TTR

M

m
AUQ  . 

Ɍɟɩɟɪ ɡɧɚɯɨɞɢɦɨ ɄɄȾ ɰɢɤɥɭμ 
23

141
TT

TT




 . 

ɉɪɚɤɬɢɱɧɚ ɞɿɹɥɶɧɿɫɬɶ ɿɧɠɟɧɟɪɚ ɜɢɦɚɝɚє ɭɦɿɧɧɹ ɫɚɦɨɫɬɿɣɧɨ ɫɬɚɜɢɬɢ ɡɚɜɞɚɧɧɹ, ɧɚ 
ɜɿɞɦɿɧɭ ɜɿɞ ɤɭɪɫɭ ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ, ɞɟ ɫɬɭɞɟɧɬɢ ɨɬɪɢɦɭɸɬɶ ɡɚɜɞɚɧɧɹ ɭ ɝɨɬɨɜɨɦɭ ɜɢɝɥɹɞɿ. 
Ɍɨɦɭ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɜɚɠɥɢɜɢɦ є ɧɟ ɥɢɲɟ ɜɿɞɛɿɪ ɡɦɿɫɬɭ ɡɚɞɚɱ, 
ɚɥɟ ɿ ɩɪɨɰɟɫ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɬɢ ɡɿ ɫɬɭɞɟɧɬɚɦɢ. Ⱦɥɹ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ 
ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɞɨɰɿɥɶɧɨ ɫɤɨɪɢɫɬɚɬɢɫɹ ɩɟɞɚɝɨɝɿɱɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɩɪɢ 
ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɬɢ ɿɡ ɜɢɧɚɯɿɞɧɢɰɶɤɢɦɢ ɿ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɢɦɢ ɡɚɞɚɱɚɦɢ. Ɍɚɤɨɸ ɬɟɯɧɨɥɨɝɿєɸ 
є ɪɨɛɨɬɚ ɭ ɝɪɭɩɿ, ɹɤɚ ɪɨɡɪɨɛɥɟɧɚ ɿ ɭɫɩɿɲɧɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɧɚ ȼɫɟɭɤɪɚʀɧɫɶɤɨɦɭ ɬɭɪɧɿɪɿ 
ɸɧɢɯ ɜɢɧɚɯɿɞɧɢɤɿɜ ɿ ɪɚɰɿɨɧɚɥɿɡɚɬɨɪɿɜ Ⱥ.Ⱥ. Ⱦɚɜɢɞɟɧɤɚ Д1Ж. ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɜɨɧɚ ɦɨɠɟ ɛɭɬɢ 
ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɬɢ ɿɡ ɡɚɞɚɱɚɦɢ, ɿ ɭ ɜɢɳɨɦɭ ɧɚɜɱɚɥɶɧɨɦɭ ɡɚɤɥɚɞɿ, ɞɥɹ 
ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ. ɋɭɬɧɿɫɬɶ ɰɿєʀ ɬɟɯɧɨɥɨɝɿʀ ɩɨɥɹɝɚє ɭ ɩɨɞɿɥɿ 
ɫɬɭɞɟɧɬɫɶɤɨʀ ɝɪɭɩɢ ɧɚ ɦɿɤɪɨɝɪɭɩɢ (ɤɨɦɚɧɞɢ) ɩɨ 3-5 ɱɨɥɨɜɿɤ. ɉɨɩɟɪɟɞɧɶɨ ɜɢɤɥɚɞɚɱ ɫɤɥɚɞɚє 
ɡɚɜɞɚɧɧɹ ɡ ɩɟɪɟɥɿɤɨɦ ɡɚɞɚɱ ɿ ɪɨɡɞɚє ʀɯ ɫɬɭɞɟɧɬɚɦ. ɋɬɭɞɟɧɬɢ ɭ ɩɨɡɚɭɪɨɱɧɢɣ ɱɚɫ ɝɨɬɭɸɬɶ 
ɪɨɡɜ’ɹɡɤɢ ɡɚɞɚɱμ ɞɨɛɢɪɚɸɬɶ ɿɧɮɨɪɦɚɰɿɸ, ɩɪɨɜɨɞɹɬɶ ɩɚɬɟɧɬɧɢɣ ɩɨɲɭɤ, ɝɨɬɭɸɬɶ 
ɩɪɟɡɟɧɬɚɰɿʀ, ɩɪɢ ɦɨɠɥɢɜɨɫɬɿ ɤɨɧɫɬɪɭɸɸɬɶ ɫɚɦɨɪɨɛɧɿ ɩɪɢɥɚɞɢ. ɇɚ ɫɩɟɰɿɚɥɶɧɨ ɜɿɞɜɟɞɟɧɨɦɭ 
ɡɚɧɹɬɬɿ ɤɨɠɧɚ ɤɨɦɚɧɞɚ ɩɨɹɫɧɸє ɪɨɡɜ’ɹɡɨɤ ɫɜɨєʀ ɡɚɞɚɱɿ, ɿɧɲɿ ɤɨɦɚɧɞɢ ɫɥɭɯɚɸɬɶ, 
ɭɫɜɿɞɨɦɥɸɸɬɶ, ɡɚɞɚɸɬɶ ɩɢɬɚɧɧɹ. ɉɨɬɿɦ ɜɨɧɢ ɦɿɧɹɸɬɶɫɹ ɪɨɥɹɦɢ. Ɂɚ ɱɚɫ ɬɚɤɨɝɨ ɡɦɚɝɚɧɧɹ 
ɤɨɠɧɚ ɦɿɤɪɨɝɪɭɩɚ ɜɢɫɬɭɩɚє ɭ ɪɨɥɿ ɜɢɧɚɯɿɞɧɢɤɚ, ɩɚɬɟɧɬɨɡɧɚɜɰɹ, ɬɟɯɧɨɥɨɝɚ ɿ ɫɩɨɫɬɟɪɿɝɚɱɚ 
[4]. 

Ɂɚɞɚɱɚ 5. ɇɟɜɟɥɢɤɿ ɝɭɦɨɜɿ ɱɨɜɧɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɪɢɛɨɥɨɜɥɿ ɧɚ ɨɡɟɪɿ, ɚɛɨ 
ɦɨɪɿ ɦɨɠɟ ɜɿɞɧɟɫɬɢ ɞɚɥɟɤɨ ɜɿɞ ɛɟɪɟɝɚ. Ɋɢɛɚɥɤɚɦ ɧɟɨɛɯɿɞɧɨ ɩɨɫɬɿɣɧɨ ɫɥɿɞɤɭɜɚɬɢ ɡɚ 
ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹɦ, ɳɨ ɡɧɚɱɧɨ ɜɿɞɜɨɥɿɤɚє. Ɂɚɩɪɨɩɨɧɭɣɬɟ ɩɪɢɫɬɪɿɣ, ɹɤɢɣ ɛɢ ɩɟɪɟɲɤɨɞɠɚɜ 
ɧɟɤɨɧɬɪɨɥɶɨɜɚɧɨɦɭ ɩɟɪɟɦɿɳɟɧɧɸ ɞɚɧɨɝɨ ɩɥɚɜɭɱɨɝɨ ɡɚɫɨɛɭ ɡɚ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɭ 
ɜɿɞɫɬɚɧɶ ɜɿɞ ɦɿɫɰɹ ɪɢɛɚɥɤɢ. Ɂɜɢɱɚɣɧɢɣ ɹɤɿɪ, ɹɤɢɣ ɱɿɩɥɹєɬɶɫɹ ɡɚ ɝɪɭɧɬ ɧɟ ɩɪɨɩɨɧɭɜɚɬɢ. 

ɐɹ ɬɟɯɧɨɥɨɝɿɹ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ ɧɚɫɬɭɩɧɿ ɡɚɜɞɚɧɧɹμ 
− ɮɨɪɦɭɜɚɧɧɹ ɭɦɿɧɧɹ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɡɚɞɚɱɿ; 
− ɮɨɪɦɭɜɚɧɧɹ ɭɦɿɧɧɹ ɩɪɨɜɨɞɢɬɢ ɩɨɲɭɤ ɿɧɮɨɪɦɚɰɿʀ (ɩɚɬɟɧɬɧɢɣ ɩɨɲɭɤ, ɬɟɯɧɿɱɧɨʀ 

ɿɧɮɨɪɦɚɰɿʀ); 
− ɮɨɪɦɭɜɚɧɧɹ ɭɦɿɧɧɹ ɩɪɚɰɸɜɚɬɢ ɡ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɨɸ ɞɨɤɭɦɟɧɬɚɰɿєɸ; 
− ɤɨɧɫɬɪɭɸɜɚɬɢ ɧɨɜɿ ɬɚ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ ɿɫɧɭɸɱɿ (ɩɪɢɫɬɪɨʀ ɬɚ ɦɟɬɨɞɢ); 
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− ɧɚɜɱɚɧɧɹ ɭɦɿɧɧɹ ɝɨɜɨɪɢɬɢ, ɮɨɪɦɭɥɸɜɚɬɢ ɫɜɨʀ ɞɭɦɤɢ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɚɬɟɪɿɚɥ 
ɬɟɯɧɿɱɧɨɝɨ ɿ ɮɿɡɢɱɧɨɝɨ ɡɦɿɫɬɭ; 

− ɧɚɜɱɚɧɧɹ ɭɦɿɧɧɹ ɫɩɿɥɤɭɜɚɬɢɫɹ, ɩɨɹɫɧɸɜɚɬɢ, ɝɪɚɦɨɬɧɨ ɮɨɪɦɭɜɚɬɢ ɿ ɡɚɞɚɜɚɬɢ 
ɡɚɩɢɬɚɧɧɹ, ɜɢɫɥɨɜɥɸɜɚɬɢ ɫɜɨɸ ɬɨɱɤɭ ɡɨɪɭ. 

Ɍɚɤɚ ɬɟɯɧɨɥɨɝɿɹ ɞɨɡɜɨɥɹє ɟɮɟɤɬɢɜɧɨ ɮɨɪɦɭɜɚɬɢ ɬɟɯɧɿɱɧɿ ɤɨɦɩɟɬɟɧɰɿʀ ɫɬɭɞɟɧɬɿɜ ɭ 
ɩɪɨɰɟɫɿ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ, ɬɚɤ ɹɤ ɞɚє ʀɦ ɦɨɠɥɢɜɿɫɬɶ ɩɨɛɭɜɚɬɢ ɭ ɪɿɡɧɢɯ ɪɨɥɹɯ 
(ɜɢɧɚɯɿɞɧɢɤɚ, ɩɚɬɟɧɬɨɡɧɚɜɰɹ ɿ ɬɟɯɧɨɥɨɝɚ). 

Ɋɨɡɝɥɹɧɭɬɚ ɨɪɝɚɧɿɡɚɰɿɹ ɩɪɨɰɟɫɭ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ 
ɞɢɞɚɤɬɢɱɧɢɣ ɩɨɬɟɧɰɿɚɥ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ, ɨɫɤɿɥɶɤɢ 
ɬɚɤɢɣ ɜɢɞ ɞɿɹɥɶɧɨɫɬɿ ɩɨɜ’ɹɡɚɧɢɣ ɡ ɬɟɯɧɿɱɧɨɸ ɿɧɮɨɪɦɚɰɿєɸ. Ɋɨɡɜ’ɹɡɭɸɱɢ ɮɿɡɢɱɧɿ ɡɚɞɚɱɿ, 
ɜɨɧɢ ɚɧɚɥɿɡɭɸɬɶ, ɤɨɦɟɧɬɭɸɬɶ, ɜɢɤɚɡɭɸɬɶ ɫɜɨɸ ɿɞɟɸ, ɜɩɟɜɧɸɸɬɶɫɹ ɭ ɩɪɚɜɢɥɶɧɨɫɬɿ ɬɨʀ ɱɢ 

ɿɧɲɨʀ ɬɨɱɤɢ ɡɨɪɭ. 
ȼɢɫɧɨɜɤɢ. Ʉɭɪɫ ɮɿɡɢɤɢ ɭ ɬɟɯɧɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɦɿɫɬɢɬɶ ɡɧɚɱɧɢɣ ɩɨɬɟɧɰɿɚɥ ɞɥɹ 

ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɶɨɝɨ ɿɧɠɟɧɟɪɚ. Ɉɫɨɛɥɢɜɚ ɪɨɥɶ ɩɪɢ ɰɶɨɦɭ 
ɜɿɞɜɨɞɢɬɶɫɹ ɡɚɞɚɱɚɦ ɡ ɬɟɯɧɿɱɧɢɦ ɡɦɿɫɬɨɦ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɦɿɫɬɹɬɶ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɫɭɱɚɫɧɭ 
ɬɟɯɧɿɤɭ, ɩɪɨɦɢɫɥɨɜɿɫɬɶ, ɬɪɚɧɫɩɨɪɬ, ɡɚɫɨɛɢ ɡɜ’ɹɡɤɭ ɬɚ ɿɧ. Ɋɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ ɩɟɪɟɞɛɚɱɚє 
ɟɥɟɦɟɧɬɢ ɬɟɯɧɿɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ, ɳɨ ɫɩɪɢɹє ɛɿɥɶɲ ɝɥɢɛɨɤɨɦɭ ɿ ɦɿɰɧɨɦɭ ɡɚɫɜɨєɧɧɸ 
ɮɿɡɢɱɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɿ ʀɯ ɩɪɚɤɬɢɱɧɨɦɭ ɡɚɫɬɨɫɭɜɚɧɧɸ. 
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SOLVING PHYSICAL PROBLEMS AS A SOURCE OF TECHNICAL COMPETENCE 

STUDENTS 
 

Formation of technical competence of students in the study course of general physics at the 

Technical University. It was found that competence can be formed in learning various subjects, including 

physics: the practical laboratory work at solving problems, carrying out research work. This will allow 

future professionals to effectively carry out professional and social functions and systematically improve 

skills, acquire the related specialties, which is especially important for the modern engineer in a highly 

technical equipment. 

It is shown that the use of different types of physical problems with technical content, quality, 

payment, inventive and innovative promotes technical competence of future engineers. The examples of 

problems with the technical content of general physics course for students enrolled in schools maritime 

profile. 

Keywords: technical competence, technical problems with the physics content, course of general 

physics, interdisciplinary tasks, applied focus. 
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Ⱥ.Ⱥ. ɑɢɧɱɨɣ, Ⱥ.ȼ. Ɇɚɪɢɧɨɜ 
Ʉɢɪɨɜɨɝɪɚɞɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ ȼɢɧɧɢɱɟɧɤɨ 

Ɋȿɒȿɇɂȿ ɎɂɁɂɑȿɋɄɂɏ ɁȺȾȺɑ ɄȺɄ ɋɊȿȾɋɌȼɈ ɎɈɊɆɂɊɈȼȺɇɂə ɌȿɏɇɂɑȿɋɄɈɃ 
ɄɈɆɉȿɌȿɇɌɇɈɋɌɂ ɋɌɍȾȿɇɌɈȼ 

 

ɂɫɫɥɟɞɨɜɚɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɩɪɢ ɢɡɭɱɟɧɢɢ ɤɭɪɫɚ 
ɨɛɳɟɣ ɮɢɡɢɤɢ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ. ȼɵɹɫɧɟɧɨ, ɱɬɨ ɤɨɦɩɟɬɟɧɰɢɢ ɦɨɝɭɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɜ 
ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɮɢɡɢɤɢ: ɧɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɹɯ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ, ɩɪɨɜɟɞɟɧɢɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ. Эɬɨ 
ɩɨɡɜɨɥɢɬ ɛɭɞɭɳɟɦɭ ɫɩɟɰɢɚɥɢɫɬɭ ɷɮɮɟɤɬɢɜɧɨ ɜɵɩɨɥɧɹɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɢ ɫɨɰɢɚɥɶɧɵɟ 
ɮɭɧɤɰɢɢ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɨɜɵɲɚɬɶ ɤɜɚɥɢɮɢɤɚɰɢɸ, ɨɜɥɚɞɟɜɚɬɶ ɫɦɟɠɧɵɦɢ ɫɩɟɰɢɚɥɶɧɨɫɬɹɦɢ, 
ɱɬɨ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɢɧɠɟɧɟɪɚ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɨɫɧɚɳɟɧɧɨɫɬɢ. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ: ɤɚɱɟɫɬɜɟɧɧɵɯ, ɪɚɫɱɟɬɧɵɯ, ɢɡɨɛɪɟɬɚɬɟɥɶɫɤɢɯ ɢ ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɫɤɢɯ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɛɭɞɭɳɢɯ ɢɧɠɟɧɟɪɨɜ. ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɡɚɞɚɱ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɨ ɤɭɪɫɭ ɨɛɳɟɣ ɮɢɡɢɤɢ, ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɭɱɟɛɧɵɯ 
ɡɚɜɟɞɟɧɢɹɯ ɦɨɪɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɟɯɧɢɱɟɫɤɚɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ, ɡɚɞɚɱɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ, 
ɤɭɪɫ ɨɛɳɟɣ ɮɢɡɢɤɢ, ɩɪɢɤɥɚɞɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ. 

 

ȼȱȾɈɆɈɋɌȱ ɉɊɈ ȺȼɌɈɊȱȼ 
ɑɿɧɱɨɣ Ɉɥɟɤɫɚɧɞɪ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ − ɤɚɧɞɢɞɚɬ ɩɟɞɚɝɨɝɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɮɿɡɢɤɢ 

ɬɚ ɦɟɬɨɞɢɤɢ ʀʀ ɜɢɤɥɚɞɚɧɧɹ ɄȾɉɍ ɿɦ. ȼɨɥɨɞɢɦɢɪɚ ȼɢɧɧɢɱɟɧɤɚ. 
Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɩɪɨɛɥɟɦɢ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ ɭ ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɿɣ ɲɤɨɥɿ ɬɚ ɜɢɳɢɯ 

ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɚɯ. 
Ɇɚɪɢɧɨɜ Ɉɥɟɤɫɚɧɞɪ ȼɚɫɢɥɶɨɜɢɱ – ɚɫɩɿɪɚɧɬ ɤɚɮɟɞɪɢ ɮɿɡɢɤɢ ɬɚ ɦɟɬɨɞɢɤɢ ʀʀ ɜɢɤɥɚɞɚɧɧɹ 

ɄȾɉɍ ɿɦ. ȼɨɥɨɞɢɦɢɪɚ ȼɢɧɧɢɱɟɧɤɚ. 
Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɩɪɨɛɥɟɦɢ ɦɟɬɨɞɢɤɢ ɜɢɤɥɚɞɚɧɧɹ ɤɭɪɫɭ ɡɚɝɚɥɶɧɨʀ ɮɿɡɢɤɢ ɜ 

ɭɧɿɜɟɪɫɢɬɟɬɚɯ ɬɟɯɧɿɱɧɨɝɨ ɩɪɨɮɿɥɸ. 
 


