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Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɮɨɪɦɚɬɢɤɚ, ɢɧɮɨɪɦɚɬɢɡɚɰɢɹ, ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ, ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ, ɤɥɸɱɟɜɵɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ, ɨɫɧɨɜɧɚɹ ɲɤɨɥɚ, 
ɭɝɥɭɛɥɟɧɧɨɟ ɨɛɭɱɟɧɢɟ, ɭɱɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ. 

 

ȼȱȾɈɆɈɋɌȱ ɉɊɈ ȺȼɌɈɊȱȼ 

ɋɟɦɤɨ Ʌɚɪɢɫɚ ɉɟɬɪɿɜɧɚ — ɧɚɭɤɨɜɢɣ ɫɩɿɜɪɨɛɿɬɧɢɤ ɜɿɞɞɿɥɭ ɦɚɬɟɦɚɬɢɱɧɨʀ ɬɚ ɿɧɮɨɪɦɚɬɢɜɧɨʀ 
ɨɫɜɿɬɢ ȱɧɫɬɢɬɭɬɭ ɩɟɞɚɝɨɝɿɤɢ ɇȺɉɇ ɍɤɪɚʀɧɢ. 

Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɩɪɨɛɥɟɦɢ ɦɟɬɨɞɢɤɢ ɧɚɜɱɚɧɧɹ ɿɧɮɨɪɦɚɬɢɤɢ ɜ ɨɫɧɨɜɧɿɣ ɲɤɨɥɿ. 
 

 

ɍȾɄ 378.147 

ȼ.ȼ. ɏɨɦ’ɸɤ 

ȼɿɧɧɢɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 

ȱɇɌȿɊȺɄɌɂȼɇȱ ɌȿɏɇɈɅɈȽȱȲ ȼ ɉɊɈɐȿɋȱ ɎɈɊɆɍȼȺɇɇə 
ɆȺɌȿɆȺɌɂɑɇɈȲ ɄɈɆɉȿɌȿɇɌɇɈɋɌȱ 

 

ɍ ɫɬɚɬɬɿ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɿɧɬɟɪɚɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɩɪɨɰɟɫɿ ɮɨɪɦɭɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ. Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɧɿ ɿɧɬɟɪɚɤɬɢɜɧɿ ɮɨɪɦɢ: ɬɪɟɧɿɧɝɢ, ɫКsО-

stuНв, ɦɨɡɤɨɜɢɣ ɲɬɭɪɦ, ɪɨɛɨɬɚ ɜ ɦɚɥɢɯ ɝɪɭɩɚɯ, ɪɨɥɶɨɜɚ ɝɪɚ. ɇɚɜɟɞɟɧɨ ɦɟɬɨɞɢɱɧɭ ɪɨɡɪɨɛɤɭ 
ɿɝɪɨɜɨɝɨ ɡɚɧɹɬɬɹ ɡ ɜɟɤɬɨɪɧɨʀ ɚɥɝɟɛɪɢ ɧɚ ɬɟɦɭ «ɉɨɞɨɥɚɧɧɹ ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ». ȼ ɩɪɨɰɟɫɿ 
ɩɪɨɜɟɞɟɧɧɹ ɡɚɧɹɬɶ ɡ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ ɡ ɟɥɟɦɟɧɬɚɦɢ ɝɪɢ ɪɟɚɥɿɡɭɸɬɶɫɹ ɿɞɟʀ ɫɩɿɜɞɪɭɠɧɨɫɬɿ 
ɡɦɚɝɚɧɧɹ, ɫɚɦɨɭɩɪɚɜɥɿɧɧɹ, ɜɢɯɨɜɚɧɧɹ ɱɟɪɟɡ ɤɨɥɟɤɬɢɜ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɤɨɠɧɨɝɨ ɡɚ ɪɟɡɭɥɶɬɚɬɢ 
ɫɜɨєʀ ɩɪɚɰɿ, ɚ ɨɫɧɨɜɧɟ – ɮɨɪɦɭєɬɶɫɹ ɩɪɟɞɦɟɬɧɚ ɦɨɬɢɜɚɰɿɹ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɣ ɿɧɬɟɪɟɫ 
ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ ɞɨ ɜɢɜɱɟɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ, ɬɨɛɬɨ ɜɿɞɛɭɜɚєɬɶɫɹ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, 
ɮɨɪɦɭɜɚɧɧɹ ɦɨɬɢɜɚɰɿɣɧɨ-ɞɿɹɥɶɧɿɫɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ. ȼɢɡɧɚɱɟɧɨ, 
ɳɨ ɨɫɧɨɜɧɢɦɢ ɮɭɧɤɰɿɹɦɢ ɞɢɞɚɤɬɢɱɧɢɯ ɿɝɨɪ є ɮɨɪɦɭɜɚɧɧɹ: ɜɥɚɫɧɟ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ; ɫɬɿɣɤɨɝɨ 
ɿɧɬɟɪɟɫɭ ɞɨ ɧɚɜɱɚɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ; ɡɚɝɚɥɶɧɨ ɧɚɜɱɚɥɶɧɢɯ ɭɦɿɧɶ, ɧɚɜɢɱɨɤ ɫɚɦɨɫɬɿɣɧɨʀ 
ɧɚɜɱɚɥɶɧɨʀ ɪɨɛɨɬɢ; ɧɚɜɢɱɨɤ ɫɚɦɨɤɨɧɬɪɨɥɸ ɿ ɫɚɦɨɨɰɿɧɤɢ; ɚɞɟɤɜɚɬɧɢɯ ɜɡɚєɦɢɧ ɿ ɨɫɜɨєɧɧɹ 
ɫɨɰɿɚɥɶɧɢɯ ɪɨɥɟɣ. 

 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɿɧɬɟɪɚɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɜɟɤɬɨɪɧɚ ɚɥɝɟɛɪɚ, ɜɢɳɚ ɦɚɬɟɦɚɬɢɤɚ, 

ɦɚɬɟɦɚɬɢɱɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ, ɦɨɬɢɜɚɰɿɹ. 
 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɉɨɬɪɟɛɚ ɜ ɨɧɨɜɥɟɧɧɿ ɨɫɜɿɬɢ ɫɩɪɢɱɢɧɢɥɚ ɩɨɹɜɭ ɿ ɩɨɲɢɪɟɧɧɹ 
ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨ-ɜɢɯɨɜɧɨɝɨ ɩɪɨɰɟɫɭ, ɦɟɬɨɞɿɜ ɬɚ 
ɬɟɯɧɨɥɨɝɿɣ ɧɚɜɱɚɧɧɹ ɬɚ ɜɢɯɨɜɚɧɧɹ. Ɂɨɤɪɟɦɚ, ɡɧɚɱɧɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɧɚɛɭɥɢ 
ɿɧɬɟɪɚɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ ɧɚɜɱɚɧɧɹ, ɩɟɪɟɜɚɝɭ ɹɤɢɦ ɦɢ ɧɚɞɚєɦɨ ɜ ɩɪɨɰɟɫɿ ɮɨɪɦɭɜɚɧɧɹ 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ. ȼ ɩɟɪɲɭ ɱɟɪɝɭ, ɫɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ 
ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɩɟɪɟɞɛɚɱɚє 
ɨɩɬɢɦɚɥɶɧɟ ɩɨєɞɧɚɧɧɹ ɦɟɬɨɞɿɜ, ɮɨɪɦ ɬɚ ɡɚɫɨɛɿɜ ɧɚɜɱɚɧɧɹ, ɹɤɿ ɫɬɜɨɪɸɸɬɶ ɧɚɜɱɚɥɶɧɟ 
ɫɟɪɟɞɨɜɢɳɟ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɚɤɬɢɜɧɿɫɬɶ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɤɨɠɧɨɝɨ ɫɬɭɞɟɧɬɚ ɬɚ ɫɩɪɢɹє 
ɪɨɡɜɢɬɤɨɜɿ ɣɨɝɨ ɨɫɨɛɢɫɬɨɫɬɿ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. Ɋɿɡɧɿ ɚɫɩɟɤɬɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ 
ɬɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɮɚɯɿɜɰɿɜ ɪɿɡɧɨɝɨ ɩɪɨɮɿɥɸ ɞɨɫɥɿɞɠɭɜɚɥɢμ Ɉ. Ȼɟɥɹɧɿɧɚ 
(ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɟɤɨɧɨɦɿɫɬɿɜ), Ʌ. ȱɥɹɲɟɧɤɨ, 
Ʌ. ɇɿɡɚɦɿєɜɚ (ɞɢɮɟɪɟɧɰɿɣɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɩɿɞɝɨɬɨɜɤɚ), ɋ. Ɋɚɤɨɜ (ɜɢɤɨɪɢɫɬɚɧɧɹ ȱɌ ɭ 
ɩɪɨɰɟɫɿ ɮɨɪɦɭɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɟɤɨɧɨɦɿɫɬɿɜ), ə. ɋɬɟɥɶɦɚɯ 
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(ɦɚɬɟɦɚɬɢɱɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ ɿɧɠɟɧɟɪɿɜ), ɬɨɳɨ. ɍ ɩɪɚɰɹɯ ɰɢɯ ɭɱɟɧɢɯ ɜɿɞɨɛɪɚɠɟɧɨ ɩɨɲɭɤ 
ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɜɢɤɥɚɞɚɧɧɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɞɢɫɰɢɩɥɿɧ ɿ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ ɜ ɬɨɦɭ 
ɱɢɫɥɿ. Ɍɟɨɪɟɬɢɱɧɿ ɣ ɩɪɚɤɬɢɱɧɿ ɚɫɩɟɤɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɬɟɪɚɤɬɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɧɚɜɱɚɧɧɹ 
ɜɿɞɨɛɪɚɠɟɧɨ ɭ ɞɨɪɨɛɤɚɯ Ʌ. Ⱥɦɩɿɥɨɝɨɜɨʀ, Ʌ. ȼɚɪɡɚɰɶɤɨʀ, Ʌ. Ƚɥɭɳɟɧɤɨ, Ɉ. ɉɨɦɟɬɭɧ, Ɉ. ɍɞɨɜɟɧɤɨ, 

Ɉ. Ƚɭɥɿɧɫɶɤɨʀ, Ⱥ. Ɇɚɪɬɢɧɟɰɶ, Ʌ. ɉɢɪɨɠɟɧɤɨ, ɇ. ɉɨɛɿɪɱɟɧɤɨ. 

Ɇɟɬɚ ɫɬɚɬɬɿ ɩɨɥɹɝɚє ɭ ɜɢɫɜɿɬɥɟɧɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɬɟɪɚɤɬɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɭ ɩɪɨɰɟɫɿ 
ɜɢɜɱɟɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ ɡ ɦɟɬɨɸ ɮɨɪɦɭɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ 
ɿɧɠɟɧɟɪɿɜ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɉɨɧɹɬɬɹ «ɿɧɬɟɪɚɤɬɢɜɧɢɣ» ɩɨɯɨɞɢɬɶ ɜɿɞ ɚɧɝɥ. 
«ТЧЭОЫКМЭ» («ТЧЭОЫ» - «ɜɡɚєɦɧɢɣ», «КМЭ» - «ɞɿɹɬɢ»). Ɇ.Ʉɥɚɪɿɧ, ɪɨɡɝɥɹɞɚɸɱɢ ɩɪɨɛɥɟɦɢ 
ɿɧɬɟɪɚɤɬɢɜɧɨɝɨ ɧɚɜɱɚɧɧɹ, ɫɬɜɟɪɞɠɭє, ɳɨ «ɰɟ ɫɩɟɰɿɚɥɶɧɚ ɮɨɪɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɩɿɡɧɚɜɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɭɱɧɿɜ, ɹɤɚ ɜɤɥɸɱɚє ɤɨɧɤɪɟɬɧɿ ɰɿɥɿ, ɚ ɫɚɦɟ ɫɬɜɨɪɟɧɧɹ ɤɨɦɮɨɪɬɧɢɯ ɭɦɨɜ 
ɧɚɜɱɚɧɧɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɭɱɟɧɶ ɜɿɞɱɭɜɚє ɫɜɨɸ ɭɫɩɿɲɧɿɫɬɶ, ɫɜɨɸ ɿɧɬɟɥɟɤɬɭɚɥɶɧɭ 
ɫɩɪɨɦɨɠɧɿɫɬɶ, ɳɨ ɪɨɛɢɬɶ ɩɪɨɞɭɤɬɢɜɧɢɦ ɫɚɦ ɩɪɨɰɟɫ ɧɚɜɱɚɧɧɹ»Д1Ж. ɘ.Ɏɨɤɿɧ, ɪɨɡɝɥɹɞɚɸɱɢ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɬɟɪɚɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɧɚɜɱɚɧɧɹ, ɞɚє ʀɦ ɬɚɤɟ ɬɪɚɤɬɭɜɚɧɧɹμ «ȱɧɬɟɪɚɤɬɢɜɧɿ 
ɦɟɬɨɞɢ ɧɚɜɱɚɧɧɹ ɨɪɿєɧɬɨɜɚɧɿ ɧɚ ɛɿɥɶɲ ɲɢɪɨɤɭ ɜɡɚєɦɨɞɿɸ ɭɱɧɿɜ ɧɟ ɬɿɥɶɤɢ ɡ ɜɱɢɬɟɥɟɦ, ɚɥɟ ɣ 
ɞɪɭɝ ɡ ɞɪɭɝɨɦ ɿ ɧɚ ɞɨɦɿɧɭɜɚɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɭɱɧɿɜ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ» Д2Ж. 

Ɉɞɧɢɦ ɡ ɟɥɟɦɟɧɬɿɜ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ 
ɿɧɠɟɧɟɪɿɜ є ɨɪɝɚɧɿɡɚɰɿɣɧɿ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ. ɐɹ ɤɚɬɟɝɨɪɿɹ ɨɡɧɚɱɚє ɡɨɜɧɿɲɧɸ ɫɬɨɪɨɧɭ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ, ɹɤɚ ɜɢɡɧɚɱɚє, ɤɨɥɢ, ɞɟ, ɯɬɨ ɿ ɹɤ ɧɚɜɱɚєɬɶɫɹ, ɬɨɛɬɨ 
ɜɢɡɧɚɱɚɸɬɶ, ɹɤ ɜ ɪɟɚɥɶɧɢɯ ɭɦɨɜɚɯ ɨɪɝɚɧɿɡɭɜɚɬɢ ɧɚɜɱɚɧɧɹ. 

Ɉɯɚɪɚɤɬɟɪɢɡɭєɦɨ ɿɧɬɟɪɚɤɬɢɜɧɿ ɮɨɪɦɢ, ɹɤɿ ɦɢ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ 
ɫɤɥɚɞɨɜɢɯ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ. 

1. Ɍɪɟɧɿɧɝɢ. ɉɿɞ ɬɪɟɧɿɧɝɚɦɢ ɪɨɡɭɦɿɸɬɶ ɬɚɤɟ ɧɚɜɱɚɧɧɹ, ɩɪɢ ɹɤɨɦɭ ɨɫɧɨɜɧɚ ɭɜɚɝɚ 
ɩɪɢɞɿɥɹєɬɶɫɹ ɩɪɚɤɬɢɱɧɨɦɭ ɨɩɪɚɰɸɜɚɧɧɸ ɦɚɬɟɪɿɚɥɭ ɳɨ ɜɢɜɱɚєɬɶɫɹ, ɤɨɥɢ ɜ ɩɪɨɰɟɫɿ 
ɦɨɞɟɥɸɜɚɧɧɹ ɫɩɟɰɿɚɥɶɧɢɯ ɡɚɜɞɚɧɶ-ɫɢɬɭɚɰɿɣ ɫɬɭɞɟɧɬɢ ɦɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɜɢɬɢ ɿ 
ɡɚɤɪɿɩɢɬɢ ɧɟɨɛɯɿɞɧɿ ɡɧɚɧɧɹ ɿ ɧɚɜɢɱɤɢ, ɡɦɿɧɢɬɢ ɫɬɚɜɥɟɧɧɹ ɞɨ ɫɜɨɝɨ ɞɨɫɜɿɞɭ ɿ ɜɢɤɨɪɢɫɬɚɧɢɦ 
ɜ ɯɨɞɿ ɪɨɛɨɬɢ ɩɿɞɯɨɞɚɦ. 

2. Case-study. ɋКЬО-ЬЭЮНв (ɩɟɪ. ɡ ɚɧɝɥ.ɦɨɜɢ) – ɚɧɚɥɿɡ ɤɨɧɤɪɟɬɧɢɯ ɩɪɚɤɬɢɱɧɢɯ 
ɫɢɬɭɚɰɿɣ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɦɟɬɨɞɭ ɩɟɪɟɞɛɚɱɚє ɩɟɪɟɯɿɞ ɜɿɞ ɦɟɬɨɞɭ ɧɚɤɨɩɢɱɟɧɧɹ ɡɧɚɧɶ 
ɞɨ ɞɿɹɥɶɧɿɫɧɨɝɨ, ɩɪɚɤɬɢɤɨ-ɨɪɿєɧɬɚɰɿɣɧɨɝɨ ɩɿɞɯɨɞɭ ɜɿɞɧɨɫɧɨ ɪɟɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɚ. 
Ɇɟɬɚ ɰɶɨɝɨ ɦɟɬɨɞɭ – ɧɚɜɱɢɬɢ ɫɬɭɞɟɧɬɿɜ ɚɧɚɥɿɡɭɜɚɬɢ ɿɧɮɨɪɦɚɰɿɸ, ɜɢɹɜɥɹɬɢ ɤɥɸɱɨɜɿ 
ɩɪɨɛɥɟɦɢ, ɜɢɛɢɪɚɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɲɥɹɯɢ ɪɿɲɟɧɧɹ, ɨɰɿɧɸɜɚɬɢ ʀɯ, ɡɧɚɯɨɞɢɬɢ ɨɩɬɢɦɚɥɶɧɢɣ 
ɜɚɪɿɚɧɬ ɿ ɮɨɪɦɭɥɸɜɚɬɢ ɩɪɨɝɪɚɦɢ ɞɿɣ. ɉɿɞɜɨɞɹɱɢ ɩɿɞɫɭɦɨɤ ɚɧɚɥɿɡɭ ɦɟɬɨɞɭ МКЬО-study, 

ɧɟɨɛɯɿɞɧɨ ɜɿɞɡɧɚɱɢɬɢ ɡɧɚɱɭɳɿɫɬɶ ɰɶɨɝɨ ɦɟɬɨɞɭ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɫɩɟɰɿɚɥɶɧɨʀ, ɦɟɬɨɞɢɱɧɨʀ ɿ 
ɤɨɦɭɧɿɤɚɬɢɜɧɨʀ ɤɨɦɩɟɬɟɧɰɿʀ ɭ ɫɬɭɞɟɧɬɿɜ ɱɟɪɟɡ ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɚɨɱɧɢɯ ɡɜ'ɹɡɤɿɜ; ɚɧɚɥɿɬɢɱɧɟ ɿ 
ɫɢɫɬɟɦɧɟ ɦɢɫɥɟɧɧɹ; ɩɪɟɡɟɧɬɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ; ɡɚɫɜɨєɧɧɿ 
ɤɨɦɭɧɿɤɚɬɢɜɧɢɯ ɧɚɜɢɱɨɤ ɿ ɧɚɜɢɱɨɤ ɪɨɛɨɬɢ ɜ ɝɪɭɩɿ. 

3. Ɇɨɡɤɨɜɢɣ ɲɬɭɪɦ – ɧɟɫɬɪɭɤɬɭɪɨɜɚɧɢɣ ɩɪɨɰɟɫ ɝɟɧɟɪɭɜɚɧɧɹ ɬɚ ɜɿɞɛɨɪɭ 
ɿɧɧɨɜɚɰɿɣɧɢɯ ɬɜɨɪɱɢɯ ɿɞɟɣ ɭ ɝɪɭɩɿ, ɳɨ ɤɨɨɪɞɢɧɭɸɬɶɫɹ ɩɟɞɚɝɨɝɨɦ. ɐɹ ɿɧɬɟɪɚɤɬɢɜɧɚ 
ɬɟɯɧɨɥɨɝɿɹ ɤɨɥɟɤɬɢɜɧɨɝɨ ɨɛɝɨɜɨɪɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɜɢɪɨɛɥɟɧɧɹ ɤɿɥɶɤɨɯ ɜɢɪɿɲɟɧɶ 
ɤɨɧɤɪɟɬɧɨʀ ɩɪɨɛɥɟɦɢ. Ɇɨɡɤɨɜɢɣ ɲɬɭɪɦ ɫɩɨɧɭɤɚє ɫɬɭɞɟɧɬɿɜ ɩɪɨɹɜɥɹɬɢ ɭɹɜɭ ɬɚ ɬɜɨɪɱɿɫɬɶ, 
ɞɚє ɦɨɠɥɢɜɿɫɬɶ ʀɦ ɜɿɥɶɧɨ ɜɢɫɥɨɜɥɸɜɚɬɢ ɫɜɨʀ ɞɭɦɤɢ. Ɇɟɬɚ ɩɪɨɜɟɞɟɧɧɹ ɦɨɡɤɨɜɨɝɨ ɲɬɭɪɦɭ – 
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ɡɿɛɪɚɬɢ ɡɚ ɨɛɦɟɠɟɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ ɹɤɨɦɨɝɚ ɛɿɥɶɲɟ ɿɞɟɣ ɳɨɞɨ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ. 
4. Ɋɨɛɨɬɚ ɜ ɦɚɥɢɯ ɝɪɭɩɚɯ – ɨɞɧɚ ɿɡ ɧɚɣɛɿɥɶɲ ɩɨɩɭɥɹɪɧɢɯ ɫɬɪɚɬɟɝɿɣ, ɬɨɦɭ ɳɨ ɜɨɧɚ 

ɞɚє ɜɫɿɦ ɫɬɭɞɟɧɬɚɦ ɦɨɠɥɢɜɿɫɬɶ ɛɪɚɬɢ ɭɱɚɫɬɶ ɭ ɪɨɛɨɬɿ, ɩɪɚɤɬɢɤɭɜɚɬɢ ɧɚɜɢɱɤɢ 
ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ, ɦɿɠɨɫɨɛɢɫɬɿɫɧɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ. ɍ ɬɨɣ ɠɟ ɱɚɫ ɪɨɛɨɬɚ ɜ ɦɚɥɢɯ ɝɪɭɩɚɯ 
ɩɨɬɪɟɛɭє ɛɚɝɚɬɨ ɱɚɫɭ, ɰɿєɸ ɫɬɪɚɬɟɝɿєɸ ɧɟ ɦɨɠɧɚ ɡɥɨɜɠɢɜɚɬɢ. Ƚɪɭɩɨɜɭ ɪɨɛɨɬɭ ɜɚɪɬɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ, ɤɨɥɢ ɩɨɬɪɿɛɧɨ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ, ɹɤɭ ɫɬɭɞɟɧɬɢ ɧɟ ɦɨɠɭɬɶ ɜɢɪɿɲɢɬɢ 
ɫɚɦɨɫɬɿɣɧɨ. Ƚɪɭɩɨɜɚ ɫɩɿɜɩɪɚɰɹ ɩɨɤɪɚɳɭє ɹɤɿɫɬɶ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɫɩɪɢɹє 
ɮɨɪɦɭɜɚɧɧɸ ɩɨɡɢɬɢɜɧɨʀ ɦɨɬɢɜɚɰɿʀ ɧɚɜɱɚɧɧɹ ɬɚ ɩɿɞɜɢɳɭє ɚɤɬɢɜɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɧɚ ɡɚɧɹɬɬɹɯ. 
Ƚɪɭɩɨɜɚ ɜɡɚєɦɨɞɿɹ ɫɬɭɞɟɧɬɿɜ ɧɚ ɡɚɧɹɬɬɹɯμ ɡɚɛɟɡɩɟɱɭє ɪɟɚɥɿɡɚɰɿɸ ɨɫɧɨɜɧɨɝɨ ɞɢɞɚɤɬɢɱɧɨɝɨ 
ɩɪɢɧɰɢɩɭ – ɩɪɢɧɰɢɩɭ ɚɤɬɢɜɧɨɫɬɿ ɜ ɧɚɜɱɚɧɧɿ, ɨɫɤɿɥɶɤɢ ɝɪɭɩɨɜɚ ɪɨɛɨɬɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɩɿɡɧɚɜɚɥɶɧɨʀ ɿ ɤɨɦɭɧɿɤɚɬɢɜɧɨʀ ɦɨɬɢɜɚɰɿʀ ɫɬɭɞɟɧɬɿɜ; є ɨɞɧɢɦ ɿɡ ɮɚɤɬɨɪɿɜ 
ɪɨɡɜɢɜɚɸɱɨɝɨ ɧɚɜɱɚɧɧɹ, ɫɩɪɹɦɨɜɚɧɨɝɨ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɬɜɨɪɱɨʀ ɨɫɨɛɢɫɬɨɫɬɿ, ɹɤɚ ɡɞɚɬɧɚ 
ɡɞɨɛɭɜɚɬɢ ɧɨɜɿ ɡɧɚɧɧɹ ɱɟɪɟɡ ɫɩɿɜɩɪɚɰɸ ɡ ɿɧɲɢɦɢ ɱɥɟɧɚɦ ɝɪɭɩɢ; є ɿɧɬɟɪɚɤɬɢɜɧɨɸ ɮɨɪɦɨɸ 
ɧɚɜɱɚɧɧɹ, ɹɤɚ ɚɤɬɢɜɿɡɭє ɦɢɫɥɟɧɧєɜɭ ɞɿɹɥɶɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɬɚ ɪɨɡɜɢɜɚє ɦɨɜɥɟɧɧєɜɭ 
ɿɧɿɰɿɚɬɢɜɭ Д3, ɫ. 26Ж. 

5. Ɋɨɥɶɨɜɚ ɝɪɚ ɿɦɿɬɭє ɪɟɚɥɶɧɿɫɬɶ ɩɪɢɡɧɚɱɟɧɧɹɦ ɪɨɥɟɣ ɭɱɚɫɧɢɤɚɦ ɿ ɧɚɞɚɧɧɹɦ ʀɦ 
ɦɨɠɥɢɜɨɫɬɿ ɞɿɹɬɢ «ɧɚɱɟ ɧɚɫɩɪɚɜɞɿ». Ʉɨɠɧɚ ɨɫɨɛɚ ɜ ɪɨɥɶɨɜɿɣ ɝɪɿ ɦɚє ɱɿɬɤɨ ɡɧɚɬɢ ɡɦɿɫɬ ʀʀ 
ɪɨɥɿ ɬɚ ɦɟɬɭ ɪɨɥɶɨɜɨʀ ɝɪɢ ɜɡɚɝɚɥɿ. Ɇɟɬɚ ɪɨɥɶɨɜɨʀ ɝɪɢ – ɜɢɡɧɚɱɢɬɢ ɫɬɚɜɥɟɧɧɹ ɞɨ ɤɨɧɤɪɟɬɧɨʀ 
ɠɢɬɬєɜɨʀ ɫɢɬɭɚɰɿʀ, ɧɚɛɭɬɢ ɞɨɫɜɿɞɭ ɲɥɹɯɨɦ ɝɪɢ, ɞɨɩɨɦɨɝɬɢ ɧɚɜɱɢɬɢɫɹ ɱɟɪɟɡ ɞɨɫɜɿɞ. ɍ ɯɨɞɿ 
ɪɨɥɶɨɜɨʀ ɝɪɢ ɭɱɚɫɧɢɤɢ «ɪɨɡɿɝɪɭɸɬɶ ɭ ɪɨɥɹɯ» ɜɢɡɧɚɱɟɧɭ ɩɪɨɛɥɟɦɭ ɚɛɨ ɫɢɬɭɚɰɿɸ. 

ɇɚɜɟɞɟɦɨ ɩɪɢɤɥɚɞ ɿɝɪɨɜɨɝɨ ɡɚɧɹɬɬɹ, ɹɤɟ ɦɢ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɜ ɩɪɨɰɟɫɿ ɜɢɜɱɟɧɧɹ 
ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ. ɉɿɞ ɿɝɪɨɜɢɦ ɡɚɧɹɬɬɹɦ ɪɨɡɭɦɿɸɬɶ ɡɚɧɹɬɬɹ, ɳɨ ɩɪɨɧɢɡɚɧɟ ɟɥɟɦɟɧɬɚɦɢ 
ɝɪɢ ɚɛɨ ɦɿɫɬɢɬɶ ɿɝɪɨɜɭ ɫɢɬɭɚɰɿɸ. ȱɝɪɨɜɟ ɡɚɧɹɬɬɹ ɦɨɠɟ ɜɤɥɸɱɚɬɢ ɨɞɧɭ ɚɛɨ ɞɟɤɿɥɶɤɚ 
ɩɨɜ’ɹɡɚɧɢɯ ɦɿɠ ɫɨɛɨɸ ɞɢɞɚɤɬɢɱɧɢɯ ɿɝɨɪ. 

ȱɝɪɨɜɟ ɡɚɧɹɬɬɹ ɧɚ ɬɟɦɭ «ɉɨɞɨɥɚɧɧɹ ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ» 

Ɂɚɧɹɬɬɹ ɩɪɨɩɨɧɭєɦɨ ɩɪɨɜɨɞɢɬɢ ɧɚ ɬɟɦɭ «ȼɟɤɬɨɪɢ. ɋɤɚɥɹɪɧɢɣ, ɜɟɤɬɨɪɧɢɣ ɬɚ 
ɦɿɲɚɧɢɣ ɞɨɛɭɬɤɢ ɜɟɤɬɨɪɿɜ». 

Ɇɟɬɚ ɡɚɧɹɬɬɹ: ɨɫɜɿɬɧɹ – ɩɟɪɟɜɿɪɢɬɢ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɚɦɢ ɮɨɪɦɭɥ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ 
ɩɥɨɳ ɬɪɢɤɭɬɧɢɤɚ, ɩɚɪɚɥɟɥɨɝɪɚɦɚ, ɨɛ’єɦɭ ɩɿɪɚɦɿɞɢ, ɨɩɟɪɚɰɿɣ ɧɚɞ ɜɟɤɬɨɪɚɦɢ ɬɚ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɬɪɢɦɚɧɢɯ ɡɧɚɧɶ ɞɨ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ; ɪɨɡɜɢɜɚɥɶɧɚ – 

ɪɨɡɜɢɜɚɬɢ ɩɪɨɮɟɫɿɣɧɟ ɬɜɨɪɱɟ ɦɢɫɥɟɧɧɹ, ɩɚɦ’ɹɬɶ, ɭɹɜɭ, ɚɤɬɢɜɧɿɫɬɶ ɿ ɫɚɦɨɫɬɿɣɧɿɫɬɶ, ɿɧɬɟɪɟɫ 
ɞɨ ɜɢɜɱɟɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ, ɚɤɬɢɜɿɡɭɜɚɬɢ ɪɨɛɨɬɭ ɲɥɹɯɨɦ ɫɬɜɨɪɟɧɧɹ ɦɨɬɢɜɚɰɿʀ ɳɨɞɨ 
ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ; ɜɢɯɨɜɧɚ – ɫɩɪɢɹɬɢ ɮɨɪɦɭɜɚɧɧɸ ɦɨɪɚɥɶɧɢɯ, ɟɫɬɟɬɢɱɧɢɯ ɬɚ ɿɧɲɢɯ 
ɹɤɨɫɬɟɣ ɨɫɨɛɢɫɬɨɫɬɿ. 

ɇɚ ɩɨɱɚɬɤɭ ɡɚɧɹɬɬɹ ɜɢɤɥɚɞɚɱ ɡɧɚɣɨɦɢɬɶ ɫɬɭɞɟɧɬɿɜ ɿɡ ɩɪɨɟɤɬɨɦ «ɋɬɨɥɿɬɧɿɣ 
ɤɨɫɦɿɱɧɢɣ ɤɨɪɚɛɟɥɶ» (ɚɧɝɥ. Hundred-Year Starship), ɡɚɝɚɥɶɧɨɸ ɦɟɬɨɸ ɹɤɨɝɨ є ɩɿɞɝɨɬɨɜɤɚ 
ɧɚ ɩɪɨɬɹɡɿ ɫɬɨɥɿɬɬɹ ɟɤɫɩɟɞɢɰɿʀ ɧɚ ɨɞɧɭ ɿɡ ɫɭɫɿɞɧɿɯ ɩɥɚɧɟɬɧɢɯ ɫɢɫɬɟɦ. Ɉɞɧɢɦ ɿɡ ɟɥɟɦɟɧɬɿɜ 
ɩɿɞɝɨɬɨɜɤɢ є ɪɟɚɥɿɡɚɰɿɹ ɩɪɨɟɤɬɭ ɧɚɩɪɚɜɥɟɧɧɹ ɥɸɞɟɣ, ɛɟɡ ʀɯ ɩɨɜɟɪɧɟɧɧɹ ɧɚ Ɂɟɦɥɸ, ɧɚ Ɇɚɪɫ 
ɡ ɦɟɬɨɸ ɤɨɥɨɧɿɡɚɰɿʀ ɩɥɚɧɟɬɢ. ɉɪɨɟɤɬ ɪɨɡɪɨɛɥɸєɬɶɫɹ ɡ 2010 ɪɨɤɭ Ⱦɨɫɥɿɞɧɢɰɶɤɢɦ ɰɟɧɬɪɨɦ 
ɿɦɟɧɿ ȿɣɦɫɚ – ɨɞɧɿєɸ ɿɡ ɨɫɧɨɜɧɢɯ ɧɚɭɤɨɜɢɯ ɥɚɛɨɪɚɬɨɪɿɣ ɇȺɋȺ. 

1ɟɬɚɩ. ȼ ɫɢɥɭ ɜɿɞɧɨɫɧɨ ɧɟɜɟɥɢɤɨʀ ɜɿɞɫɬɚɧɿ ɞɨ ɧɚɲɨʀ ɩɥɚɧɟɬɢ ɿ ɩɪɢɪɨɞɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, Ɇɚɪɫ, ɩɨɪɭɱ ɿɡ Ɇɿɫɹɰɟɦ є ɫɚɦɢɦ ɣɦɨɜɿɪɧɢɦ ɤɚɧɞɢɞɚɬɨɦ ɧɚ ɡɚɫɧɭɜɚɧɧɹ 
ɤɨɥɨɧɿʀ ɥɸɞɟɣ ɜ ɧɚɣɛɥɢɠɱɨɦɭ ɦɚɣɛɭɬɧɶɨɦɭ. Ɇɚɪɫ – ɩɥɚɧɟɬɚ, ɩɨɞɨɪɨɠ ɞɨ ɹɤɨʀ, ɧɟ ɪɚɯɭɸɱɢ 
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ȼɟɧɟɪɢ, ɜɢɦɚɝɚє ɧɚɣɦɟɧɲɢɯ ɟɧɟɪɝɟɬɢɱɧɢɯ ɜɢɬɪɚɬ. Ɉɫɧɨɜɧɢɦɢ ɰɿɥɹɦɢ ɤɨɥɨɧɿɡɚɰɿʀ Ɇɚɪɫɚ 
ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɧɚɫɬɭɩɧɿμ ɫɬɜɨɪɟɧɧɹ ɩɨɫɬɿɣɧɨʀ ɛɚɡɢ ɞɥɹ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɚɦɨɝɨ 
Ɇɚɪɫɚ ɿ ɣɨɝɨ ɫɭɩɭɬɧɢɤɿɜ, ɜ ɩɟɪɫɩɟɤɬɢɜɿ – ɞɥɹ ɜɢɜɱɟɧɧɹ ɩɨɹɫɭ ɚɫɬɟɪɨʀɞɿɜ ɿ ɞɚɥɶɧɿɯ ɩɥɚɧɟɬ 
ɋɨɧɹɱɧɨʀ ɫɢɫɬɟɦɢ; ɩɪɨɦɢɫɥɨɜɢɣ ɜɢɞɨɛɭɬɨɤ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ; ɪɨɡɜ’ɹɡɚɧɧɹ ɞɟɦɨɝɪɚɮɿɱɧɢɯ 
ɩɪɨɛɥɟɦ Ɂɟɦɥɿ; ɨɫɧɨɜɧɨɸ ɦɟɬɨɸ є ɫɬɜɨɪɟɧɧɹ «Ʉɨɥɢɫɤɢ Ʌɸɞɫɬɜɚ» ɧɚ ɜɢɩɚɞɨɤ ɝɥɨɛɚɥɶɧɨʀ 
ɤɚɬɚɤɥɿɡɦɢ ɧɚ Ɂɟɦɥɿ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ. ɋɬɭɞɟɧɬɚɦ ɞɚɧɨʀ ɝɪɭɩɢ ɩɪɨɩɨɧɭєɬɶɫɹ ɫɬɚɬɢ ɭɱɚɫɧɢɤɚɦɢ ɞɚɧɨɝɨ 
ɩɪɨɟɤɬɭ ɿ ɩɪɢɣɧɹɬɢ ɭɱɚɫɬɶ ɭ ɪɨɡɪɨɛɰɿ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ. ɉɨɬɪɿɛɧɨ ɜɢɤɨɧɚɬɢ ɪɨɛɨɬɭ ɩɨ 
ɪɨɡɪɨɛɰɿ ɦɚɤɟɬɭ ɦɨɠɥɢɜɨɝɨ ɤɨɫɦɿɱɧɨɝɨ ɤɨɪɚɛɥɹ, ɹɤɢɣ ɦɚє ɮɨɪɦɭ ɩɿɪɚɦɿɞɢ, ɩɨ ɧɚɫɬɢɥɰɿ 
ɩɿɞɥɨɝɢ ɜ ɧɶɨɦɭ ɿɡɨɥɹɰɿɣɧɢɦɢ ɦɚɬɟɪɿɚɥɚɦɢ ɬɚ ɞɨɫɥɿɞɢɬɢ ɞɿɸ ɦɚɝɧɿɬɧɨɝɨ ɩɨɥɹ. 

ɉɪɚɜɢɥɚ ɝɪɢ. ɋɬɭɞɟɧɬɢ ɪɨɡɛɢɜɚɸɬɶɫɹ ɧɚ ɬɪɢ ɞɨɫɥɿɞɧɢɰɶɤɿ ɥɚɛɨɪɚɬɨɪɿʀ, ɜ ɤɨɠɧɿɣ ɡ 
ɹɤɢɯ ɨɛɢɪɚєɬɶɫɹ ɩɪɨɜɿɞɧɢɣ ɧɚɭɤɨɜɢɣ ɫɩɿɜɪɨɛɿɬɧɢɤ ɫɟɪɟɞ ɤɪɚɳɢɯ ɫɬɭɞɟɧɬɿɜ. 

ɉɟɪɲɚ ɞɨɫɥɿɞɧɢɰɶɤɚ ɥɚɛɨɪɚɬɨɪɿɹ – ɤɨɧɫɬɪɭɤɬɨɪɢ. Ȳɦ ɩɨɬɪɿɛɧɨ ɜɢɝɨɬɨɜɢɬɢ ɦɚɤɟɬ 
ɦɚɣɛɭɬɧɶɨɝɨ ɤɨɫɦɿɱɧɨɝɨ ɤɨɪɚɛɥɹ ɭ ɮɨɪɦɿ ɩɿɪɚɦɿɞɢ, ɚ ɞɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɨɛɱɢɫɥɢɬɢ ɨɛ’єɦ 
ɬɚ ɩɥɨɳɭ ɨɫɧɨɜɢ ɤɨɪɚɛɥɹ ɡɚ ɜɤɚɡɚɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɜɟɪɲɢɧ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜɟɤɬɨɪɧɢɣ 

ɬɚ ɦɿɲɚɧɢɣ ɞɨɛɭɬɤɢ ɜɟɤɬɨɪɿɜ. 
Ⱦɪɭɝɚ ɞɨɫɥɿɞɧɢɰɶɤɚ ɥɚɛɨɪɚɬɨɪɿɹ – ɪɨɡɪɨɛɧɢɤɢ ɿɡɨɥɹɰɿɣɧɢɯ ɦɚɬɟɪɿɚɥɿɜ. Ȳɦ ɩɨɬɪɿɛɧɨ 

ɡɚɛɟɡɩɟɱɢɬɢ ɩɨɫɬɚɜɤɭ ɿɡɨɥɹɰɿɣɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɟ ɛɸɪɨ ɞɜɨɯ ɜɢɞɿɜ ɮɨɪɦɢ 
ɬɪɢɤɭɬɧɢɤɚ ɬɚ ɩɚɪɚɥɟɥɨɝɪɚɦɚ, ɪɨɡɦɿɪɢ ɹɤɢɯ ɡɚɞɚɸɬɶɫɹ ɜɟɪɲɢɧɚɦɢ ɡ ɩɟɜɧɢɦɢ 
ɤɨɨɪɞɢɧɚɬɚɦɢ. ɇɚɩɪɢɤɥɚɞ, ɞɚɧɨ ɬɨɱɤɢ (3;4;1)A , (1;2; 1)B  , (6;3;1)C , (1;3;5)D . 

Ɉɛɱɢɫɥɢɬɢ ɩɥɨɳɭ ɬɪɢɤɭɬɧɢɤɚ ABC  ɬɚ ɩɚɪɚɥɟɥɨɝɪɚɦɚ ABCD . 

Ɍɪɟɬɹ ɞɨɫɥɿɞɧɢɰɶɤɚ ɥɚɛɨɪɚɬɨɪɿɹ – ɞɨɫɥɿɞɧɢɤɢ ɞɿʀ ɦɚɝɧɿɬɧɨɝɨ ɩɨɥɹ. Ȳɦ, ɞɚɧɨ ɬɪɢ ɫɢɥɢ 

     2; 1; 3 , 3;2; 1 , 4;1;3 ,M N P        ɩɪɢɤɥɚɞɟɧɿ ɞɨ ɬɨɱɤɢ ( 1;4; 2)C    ɿ 

ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɜɟɥɢɱɢɧɭ ɿ ɧɚɩɪɚɜɥɹɸɱɿ ɤɨɫɢɧɭɫɢ ɦɨɦɟɧɬɭ ɪɿɜɧɨɞɿʀ ɰɢɯ ɫɢɥ ɜɿɞɧɨɫɧɨ 
ɬɨɱɤɢ (2;3; 1)A  . 

ɉɟɪɟɦɚɝɚє ɜ ɝɪɿ ɬɚ ɥɚɛɨɪɚɬɨɪɿɹ, ɹɤɚ ɩɟɪɲɨɸ ɜɢɤɨɧɚє ɩɪɚɜɢɥɶɧɢɣ ɩɿɞɪɚɯɭɧɨɤ. Ⱦɥɹ 
ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɡɧɚɬɢ ɮɨɪɦɭɥɢ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɩɥɨɳ, ɨɛ’єɦɿɜ ɜɢɳɟɜɤɚɡɚɧɢɯ ɮɿɝɭɪ ɬɚ 
ɜɥɚɫɬɢɜɨɫɬɿ ɫɤɚɥɹɪɧɨɝɨ, ɜɟɤɬɨɪɧɨɝɨ ɬɚ ɦɿɲɚɧɨɝɨ ɞɨɛɭɬɤɿɜ. 

ȼɢɤɥɚɞɚɱ ɡɚɩɢɫɭє ɧɚ ɞɨɲɰɿ ɬɟɦɭ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɧɹɬɬɹ. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɩɨɜɬɨɪɢɬɢ 
ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ ɿɡ ɜɟɤɬɨɪɧɨʀ ɚɥɝɟɛɪɢ, ɹɤɢɣ ɩɪɨɱɢɬɚɧɨ ɧɚ ɥɟɤɰɿʀ, ɫɬɭɞɟɧɬɚɦ 
ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɧɚɬɢ ɡɚɜɞɚɧɧɹ ɜɢɞɭ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥɢɰɿ 1 

ɋɬɭɞɟɧɬɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɡɚɜɞɚɧɧɹ ɦɨɠɭɬɶ ɫɤɨɪɢɫɬɚɬɢɫɹ 
ɤɨɧɫɩɟɤɬɚɦɢ ɥɟɤɰɿɣ ɬɚ ɩɿɞɪɭɱɧɢɤɚɦɢ, ɤɪɿɦ ɬɨɝɨ ɜɫɟɪɟɞɢɧɿ ɤɨɠɧɨʀ ɫɬɜɨɪɟɧɨʀ ɥɚɛɨɪɚɬɨɪɿʀ 
ɞɨɡɜɨɥɹєɬɶɫɹ ɩɪɨɜɨɞɢɬɢ ɜɡɚєɦɨɤɨɧɫɭɥɶɬɚɰɿʀ. ɍ ɪɚɡɿ ɧɟɨɛɯɿɞɧɨɫɬɿ ɤɨɧɫɭɥɶɬɚɰɿɸ ɦɨɠɟ 
ɩɪɨɜɟɫɬɢ ɜɢɤɥɚɞɚɱ. 

ɉɿɫɥɹ ɩɨɜɬɨɪɟɧɧɹ ɬɟɨɪɟɬɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɟɪɟɜɿɪɹєɬɶɫɹ ɝɨɬɨɜɧɿɫɬɶ ɥɚɛɨɪɚɬɨɪɿɣ ɞɨ 
ɪɨɛɨɬɢ. Ɂ ɰɿєɸ ɦɟɬɨɸ ɤɨɠɧɿɣ ɥɚɛɨɪɚɬɨɪɿʀ ɡɚɩɪɨɩɨɧɨɜɭєɬɶɫɹ ɩɨ ɞɜɚ-ɬɪɢ ɬɟɨɪɟɬɢɱɧɢɯ 
ɩɢɬɚɧɧɹ ɡ ɰɿєʀ ɬɟɦɢ. ȼɿɞɩɨɜɿɞɿ ɫɬɭɞɟɧɬɿɜ ɨɰɿɧɸɸɬɶɫɹ ɩɪɢɡɨɜɢɦɢ ɛɚɥɚɦɢ. Ɋɚɯɭɧɨɤ ɪɨɛɨɬɢ 
ɥɚɛɨɪɚɬɨɪɿɣ ɦɨɠɧɚ ɡɚɩɢɫɭɜɚɬɢ ɧɚ ɞɨɲɰɿ. 

2 ɟɬɚɩ. Ʉɨɠɧɚ ɥɚɛɨɪɚɬɨɪɿɹ ɩɪɢɫɬɭɩɚє ɞɨ ɩɪɚɤɬɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ. ɇɚɩɪɢɤɿɧɰɿ ɰɶɨɝɨ 
ɟɬɚɩɭ ɜɢɤɥɚɞɚɱ ɨɛɢɪɚє ɫɚɦ ɞɨɩɨɜɿɞɚɱɚ ɡ ɤɨɠɧɨʀ ɥɚɛɨɪɚɬɨɪɿʀ, ɹɤɢɣ ɛɿɥɹ ɞɨɲɤɢ ɡɜɿɬɭє ɩɪɨ 
ɩɪɨɪɨɛɥɟɧɭ ɪɨɛɨɬɭ, ɤɨɠɧɚ ɥɚɛɨɪɚɬɨɪɿɹ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɡɜɿɬɭ ɨɬɪɢɦɭє ɫɜɨʀ ɡɚɪɨɛɥɟɧɿ ɛɚɥɢ. 
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Ɍɚɛɥɢɰɹ 1 

№ Ɂɚɜɞɚɧɧɹ ȼɚɪɿɚɧɬɢ ɜɿɞɩɨɜɿɞɟɣ 

1. ɉɨɡɧɚɱɟɧɧɹ ɞɨɛɭɬɤɿɜ ɜɟɤɬɨɪɿɜμɚ) 
ɫɤɚɥɹɪɧɨɝɨ; ɛ)ɜɟɤɬɨɪɧɨɝɨ; ɜ) 
ɦɿɲɚɧɨɝɨ. ȼɫɬɚɧɨɜɢɬɢ 
ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɜɿɞɩɨɜɿɞɟɣ. 

1) a b ; 2) a b ; 3) ( , , )a b c ; 4) ,a b    

2. ɋɤɚɥɹɪɧɢɦɢ ɜɟɥɢɱɢɧɚɦɢ є ………….ɞɨɛɭɬɤɢ ɜɟɤɬɨɪɿɜ; 
ȼɟɤɬɨɪɧɢɦɢ ɜɟɥɢɱɢɧɚɦɢ є ………….ɞɨɛɭɬɤɢ ɜɟɤɬɨɪɿɜ 

3.  Ƚɟɨɦɟɬɪɢɱɧɢɣ ɡɦɿɫɬ ɜɟɤɬɨɪɧɨɝɨ 
ɞɨɛɭɬɤɭ єμ  

ɚ) ɩɥɨɳɚ ɬɪɢɤɭɬɧɢɤɚ; ɛ) ɩɥɨɳɚ ɪɨɦɛɚ; ɜ) ɩɥɨɳɚ 
ɩɚɪɚɥɟɥɨɝɪɚɦɚ 

4. Ƚɟɨɦɟɬɪɢɱɧɢɣ ɡɦɿɫɬ ɦɿɲɚɧɨɝɨ 
ɞɨɛɭɬɤɭ єμ 

ɚ) ɨɛ’єɦ ɩɿɪɚɦɿɞɢ; ɛ) ɨɛ’єɦ ɤɨɧɭɫɚ; ɜ) ɨɛ’єɦ 
ɩɚɪɚɥɟɥɟɩɿɩɟɞɚ 

6.  Ɋɨɡɦɟɠɭɜɚɬɢ ɜɥɚɫɬɢɜɨɫɬɿ 
ɜɟɤɬɨɪɧɨɝɨ, ɫɤɚɥɹɪɧɨɝɨ, 
ɦɿɲɚɧɨɝɨ ɞɨɛɭɬɤɿɜ ɬɚ ɩɟɪɟɜɿɪɢɬɢ 
ʀɯ ɩɪɚɜɢɥɶɧɿɫɬɶ (ɭ ɪɚɡɿ ɜɢɹɜɥɟɧɧɹ 
ɩɨɦɢɥɨɤ, ɜɢɩɪɚɜɢɬɢ ʀɯ) 

a b b a    ; a b c b c a c a b       
;
 

;a b b a   ( ) ( ) ( )a b a b a b       ; 

( )a b c a c b c      ; ( )a b a b a b       ; 

( ,a b , c  ) = ( ,a b , c  ) = ( ,a b , c  ) = = ( ,a b , c ); 

( ) .a b c a c b c       

7.  Ɂɚɩɢɫɚɬɢ ɮɨɪɦɭɥɢ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɫɤɚɥɹɪɧɨɝɨ, ɜɟɤɬɨɪɧɨɝɨ, ɦɿɲɚɧɨɝɨ ɞɨɛɭɬɤɿɜ ɜɟɤɬɨɪɿɜ ɭ 
ɤɨɨɪɞɢɧɚɬɧɿɣ ɮɨɪɦɿ 

 

ɇɚ ɡɚɤɥɸɱɧɨɦɭ ɟɬɚɩɿ ɜɢɤɥɚɞɚɱ ɩɟɪɟɜɿɪɹє, ɧɚɫɤɿɥɶɤɢ ɝɥɢɛɨɤɨ ɫɬɭɞɟɧɬɢ ɡɚɫɜɨʀɥɢ 
ɦɚɬɟɪɿɚɥ. Ⱦɥɹ ɰɶɨɝɨ ʀɦ ɜɢɞɚɸɬɶɫɹ ɤɨɧɬɪɨɥɶɧɿ ɩɢɬɚɧɧɹ ɭ ɜɢɝɥɹɞɿ ɬɟɫɬɿɜ ɜɢɞɭμ 

1) Ɇɿɲɚɧɢɦ ɞɨɛɭɬɤɨɦ ɬɪɶɨɯ ɜɟɤɬɨɪɿɜ ɧɚɡɢɜɚєɬɶɫɹμ ɚ) ɜɟɤɬɨɪɧɢɣ ɞɨɛɭɬɨɤ ɩɟɪɲɨɝɨ 
ɧɚ ɜɟɤɬɨɪɧɢɣ ɞɨɛɭɬɨɤ ɞɪɭɝɨɝɨ ɿ ɬɪɟɬɶɨɝɨ; ɛ) ɫɤɚɥɹɪɧɢɣ ɞɨɛɭɬɨɤ ɩɟɪɲɨɝɨ ɧɚ ɜɟɤɬɨɪɧɢɣ 
ɞɨɛɭɬɨɤ ɞɪɭɝɨɝɨ ɿ ɬɪɟɬɶɨɝɨ; ɜ) ɞɨɛɭɬɨɤ ɩɟɪɲɨɝɨ ɧɚ ɫɤɚɥɹɪɧɢɣ ɞɨɛɭɬɨɤ ɞɪɭɝɨɝɨ ɿ ɬɪɟɬɶɨɝɨ; 
ɝ) ɞɨɛɭɬɨɤ ʀɯ ɞɨɜɠɢɧ; ɞ) ɿɧɲɚ ɜɿɞɩɨɜɿɞɶ. 

2) ɉɪɢ ɹɤɢɯ ɡɧɚɱɟɧɧɹɯ α ɿ β ɜɟɤɬɨɪɢ ɚ = (2;−6;α ) ɬɚ b = (−1;β ;4) ɛɭɞɭɬɶ 
ɤɨɥɿɧɟɚɪɧɢɦɢμ ɚ) (–8;3); ɛ) (3;–8); ɜ) (–3;–8); ɝ) (8;3); ɞ) ɿɧɲɚ ɜɿɞɩɨɜɿɞɶ. 

3) ɉɥɨɳɚ ɩɚɪɚɥɟɥɨɝɪɚɦɚ, ɩɨɛɭɞɨɜɚɧɨɝɨ ɧɚ ɜɟɤɬɨɪɚɯ a  ɿ b ɞɨɪɿɜɧɸєμ ɚ) a b ; ɛ) 

a b ; ɜ) 
1

2
a b ; ɝ) a b ; ɞ) ɿɧɲɚ ɜɿɞɩɨɜɿɞɶ. 

4) Ɂɧɚɣɬɢ ɩɪɨɟɤɰɿɸ ɜɟɤɬɨɪɚ (2, 1,2)a   ɧɚ ɜɟɤɬɨɪ b , ɹɤɳɨ ɤɭɬ ɦɿɠ ɜɟɤɬɨɪɚɦɢ 

( , )
3

a b


 μ ɚ) 9

2

; ɛ) 
3

2
; ɜ) 3 3

2
; ɝ) 3

2

 ; ɞ) ɿɧɲɚ ɜɿɞɩɨɜɿɞɶ. 

5) ɇɟɯɚɣ a − ɞɨɜɿɥɶɧɢɣ ɜɟɤɬɨɪ. əɤɿ ɡ ɧɚɜɟɞɟɧɢɯ ɧɢɠɱɟ ɪɿɜɧɨɫɬɟɣ ɩɪɚɜɢɥɶɧɿμ 

1) 0a a   ; 2) 
2

a a a  ; 3) 0a a  ; 4) 
2

a a a  ? 

ɚ) 1 ɿ 3; ɛ) 2 ɿ 4; ɜ) 3 ɿ 4; ɝ) 1 ɿ 2; ɞ) ɿɧɲɚ ɜɿɞɩɨɜɿɞɶ. 
Ɋɨɡɩɨɞɿɥ ɱɚɫɭ ɞɥɹ ɬɚɤɨɝɨ ɿɝɪɨɜɨɝɨ ɡɚɧɹɬɬɹ ɦɨɠɟ ɛɭɬɢ ɬɚɤɢɦμ ɪɨɡɩɨɜɿɞɶ ɜɢɤɥɚɞɚɱɚ 

ɩɪɨ ɩɪɨɟɤɬ «ɋɬɨɥɿɬɧɿɣ ɤɨɫɦɿɱɧɢɣ ɤɨɪɚɛɟɥɶ» – 5 ɯɜ., ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ – 3 ɯɜ., ɪɨɛɨɬɚ ɡ 
ɩɿɞɪɭɱɧɢɤɚɦɢ ɬɚ ɤɨɧɫɩɟɤɬɚɦɢ – 10 ɯɜ., ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ – 15–20 ɯɜ., ɩɟɪɟɜɿɪɤɚ ɝɥɢɛɢɧɢ 
ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ –10 ɯɜ, ɞɨɦɚɲɧє ɡɚɜɞɚɧɧɹ – 2 ɯɜ. 
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əɤ ɛɚɱɢɦɨ, ɞɢɞɚɤɬɢɱɧɿ ɿɝɪɢ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɧɟɩɟɪɟɪɜɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ 
ɧɚɜɱɚɥɶɧɢɯ ɞɿɣ ɜ ɩɪɨɰɟɫɿ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ. ɐɟɣ ɩɪɨɰɟɫ ɭɦɨɜɧɨ ɪɨɡɞɿɥɹєɬɶɫɹ 

ɧɚ ɬɚɤɿ ɟɬɚɩɢμ ɡɧɚɣɨɦɫɬɜɨ ɿɡ ɩɪɨɟɤɬɨɦ «ɋɬɨɥɿɬɧɿɣ ɤɨɫɦɿɱɧɢɣ ɤɨɪɚɛɟɥɶ»; ɩɨɛɭɞɨɜɚ 
ɿɦɿɬɚɰɿɣɧɨʀ ɦɨɞɟɥɿ ɞɨɫɥɿɞɧɢɰɶɤɨʀ ɥɚɛɨɪɚɬɨɪɿʀ; ɩɨɫɬɚɧɨɜɤɚ ɝɨɥɨɜɧɨʀ ɡɚɞɚɱɿ ɞɨɫɥɿɞɧɢɰɶɤɢɦ 
ɥɚɛɨɪɚɬɨɪɿɹɦ ɿ ɡ’ɹɫɭɜɚɧɧɹ ʀɯ ɪɨɥɿ ɩɪɨɟɤɬɿ; ɫɬɜɨɪɟɧɧɹ ɿɝɪɨɜɨʀ ɩɪɨɛɥɟɦɧɨʀ ɫɢɬɭɚɰɿʀ; 
ɨɜɨɥɨɞɿɧɧɹ ɧɟɨɛɯɿɞɧɢɦ ɬɟɨɪɟɬɢɱɧɢɦ ɦɚɬɟɪɿɚɥɨɦ; ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɜɢɪɨɛɧɢɱɨʀ ɡɚɞɚɱɿ ɧɚ 
ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɧɚɧɶ; ɩɟɪɟɜɿɪɤɚ ɪɟɡɭɥɶɬɚɬɿɜ, ɤɨɪɟɤɰɿɹ; ɚɧɚɥɿɡ ɩɿɞɫɭɦɤɿɜ ɪɨɛɨɬɢ. 

Ɋɟɡɭɥɶɬɚɬɢɜɧɿɫɬɶ: ɪɨɡɜɢɬɨɤ ɭɦɿɧɶ ɫɚɦɨɫɬɿɣɧɨʀ ɨɪɝɚɧɿɡɚɰɿɣɧɨʀ ɪɨɛɨɬɢ, ɮɨɪɦɭɜɚɧɧɹ 
ɬɜɨɪɱɨɝɨ (ɤɪɟɚɬɢɜɧɨɝɨ) ɩɿɞɯɨɞɭ ɞɨ ɜɢɪɿɲɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɡɚɞɚɱ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ, ɜɦɿɧɶ ɫɚɦɨɫɬɿɣɧɨ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɡɚɞɚɱɿ ɡ ɞɚɧɨʀ ɬɟɦɢ, ɦɨɬɢɜɿɜ ɞɨ 
ɛɿɥɶɲ ɝɥɢɛɨɤɨɝɨ ɜɢɜɱɟɧɧɹ ɦɚɬɟɪɿɚɥɭ, ɜɦɿɧɶ ɮɨɪɦɭɥɸɜɚɧɧɹ ɜɢɫɧɨɜɤɿɜ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɫɧɨɜɧɢɦɢ ɮɭɧɤɰɿɹɦɢ ɞɢɞɚɤɬɢɱɧɢɯ ɿɝɨɪ є ɮɨɪɦɭɜɚɧɧɹμ ɫɬɿɣɤɨɝɨ 
ɿɧɬɟɪɟɫɭ ɞɨ ɧɚɜɱɚɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ; ɩɫɢɯɿɱɧɢɯ ɧɨɜɨɭɬɜɨɪɟɧɶ; ɜɥɚɫɧɟ ɧɚɜɱɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ; ɡɚɝɚɥɶɧɨ ɧɚɜɱɚɥɶɧɢɯ ɭɦɿɧɶ, ɧɚɜɢɱɨɤ ɫɚɦɨɫɬɿɣɧɨʀ ɧɚɜɱɚɥɶɧɨʀ ɪɨɛɨɬɢ; ɧɚɜɢɱɨɤ 
ɫɚɦɨɤɨɧɬɪɨɥɸ ɿ ɫɚɦɨɨɰɿɧɤɢ; ɚɞɟɤɜɚɬɧɢɯ ɜɡɚєɦɢɧ ɿ ɨɫɜɨєɧɧɹ ɫɨɰɿɚɥɶɧɢɯ ɪɨɥɟɣ. 

ȼ ɩɪɨɰɟɫɿ ɩɪɨɜɟɞɟɧɧɹ ɡɚɧɹɬɶ ɡ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ ɡ ɟɥɟɦɟɧɬɚɦɢ ɝɪɢ ɫɬɭɞɟɧɬ ɡɦɨɠɟ 
ɩɨɛɚɱɢɬɢ ɿ ɨɰɿɧɢɬɢ ɡɧɚɱɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɧɚɧɶ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ, ɪɟɚɥɿɡɭɸɬɶɫɹ ɿɞɟʀ 
ɫɩɿɜɞɪɭɠɧɨɫɬɿ ɡɦɚɝɚɧɧɹ, ɜɢɯɨɜɚɧɧɹ ɱɟɪɟɡ ɤɨɥɟɤɬɢɜ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɤɨɠɧɨɝɨ ɡɚ 
ɪɟɡɭɥɶɬɚɬɢ ɫɜɨєʀ ɩɪɚɰɿ, ɚ ɨɫɧɨɜɧɟ – ɮɨɪɦɭєɬɶɫɹ ɩɪɟɞɦɟɬɧɚ ɦɨɬɢɜɚɰɿɹ ɧɚɜɱɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɣ ɿɧɬɟɪɟɫ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ ɞɨ ɜɢɜɱɟɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ, ɬɨɛɬɨ 
ɜɿɞɛɭɜɚєɬɶɫɹ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɮɨɪɦɭɜɚɧɧɹ ɦɨɬɢɜɚɰɿɣɧɨ-ɞɿɹɥɶɧɿɫɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ. 

ȼɢɫɧɨɜɤɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɤɥɚɞɚɱɿ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ ɦɚɸɬɶ ɦɿɰɧɢɣ ɚɪɫɟɧɚɥ ɹɤ 
ɡɚɝɚɥɶɧɢɯ, ɬɚɤ ɿ ɫɩɟɰɢɮɿɱɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɮɨɪɦ ɧɚɜɱɚɧɧɹ. ɉɿɞ ɱɚɫ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɧɚɜɱɚɥɶɧɨ-ɜɢɯɨɜɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɳɨʀ ɲɤɨɥɢ, 
ɫɭɱɚɫɧɿ ɨɪɝɚɧɿɡɚɰɿɣɧɿ, ɦɟɬɨɞɨɥɨɝɿɱɧɿ ɬɚ ɦɟɬɨɞɢɱɧɿ ɜɢɦɨɝɢ ɞɨ ɧɶɨɝɨ, ɯɚɪɚɤɬɟɪ ɬɚ ɡɦɿɫɬ 
ɤɨɧɤɪɟɬɧɨʀ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ, ɡɨɤɪɟɦɚ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ, ɜɢɦɨɝɢ ɞɨ ɩɿɞɝɨɬɨɜɤɢ 
ɜɿɞɩɨɜɿɞɧɢɯ ɮɚɯɿɜɰɿɜ, ɚ ɫɚɦɟ, ɨɡɛɪɨєɧɧɹ ʀɯ ɧɟɨɛɯɿɞɧɢɦ ɪɿɜɧɟɦ ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ, ɧɚɹɜɧɿɫɬɶ ɞɢɞɚɤɬɢɱɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɭ ȼɇɁ, ɪɿɜɟɧɶ ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ 
ɜɢɤɥɚɞɚɱɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ ɬɚ ɿɧɲɿ ɨɛ’єɤɬɢɜɧɿ ɬɚ ɫɭɛ’єɤɬɢɜɧɿ ɭɦɨɜɢ. Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɧɿɹɤɢɣ 
ɨɤɪɟɦɨ ɜɡɹɬɢɣ ɦɟɬɨɞ ɧɟ ɪɨɡɜ’ɹɡɭє ɜɫɿɯ ɩɪɨɛɥɟɦ, ɹɤɳɨ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɬɜɨɪɱɨ, ɭ 
ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɡ ɿɧɲɢɦɢ ɦɟɬɨɞɚɦɢ. 

ɉɟɪɫɩɟɤɬɢɜɢ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɛɚɱɚєɦɨ ɭ ɬɨɦɭ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɧɚɣɛɿɥɶɲ 
ɪɚɰɿɨɧɚɥɶɧɢɣ ɫɩɨɫɿɛ ɡɞɨɛɭɬɬɹ ɡɧɚɧɶ, ɡɨɤɪɟɦɚ, ɩɨɫɬɚɜɢɬɢ ɫɬɭɞɟɧɬɚ ɜ ɭɦɨɜɢ, ɦɨɠɥɢɜɨ 
ɧɚɣɛɿɥɶɲ ɛɥɢɡɶɤɿ ɞɨ ɭɦɨɜ ɣɨɝɨ ɦɚɣɛɭɬɧɶɨʀ ɩɪɚɤɬɢɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 
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INTERACTIVE TECHNOLOGIES IN THE PROCESS OF FORMATION 

MATHEMATICAL COMPETENCE 

 

In the article the interactive technology in the process of mathematical competence of future engineers. We 

characterize interactive forms: training (focusing on practical studies of the studied) case-study (analysis of specific 

practical situations), brainstorming (unstructured process of generation and selection of innovative creative ideas 

in the group, coordinated by teacher), work in small groups (gives all students the opportunity to participate in the) 

role-playing game (imitates reality intended roles of participants and enable them to act "as fact"). Didactic games 

are a continuous sequence of educational activities in the process of solving the problem. Methodical development 

of the game of vector algebra classes on "Overcoming vector field." The aim: educational - check mastering 

formulas for calculating the area of a triangle, parallelogram, volume pyramid operations on vectors and use this 

knowledge to solving practical problems; Training - developing professional creative thinking, memory, 

imagination, activity and independence, interest in the study of higher mathematics, speed up work by creating 

motivation to study discipline; educational - promote moral, aesthetic and other personality traits. Designed class 

includes the following phases: introduction of the project "Centennial spaceship"; building simulation models 

research laboratories; setting the main tasks of research laboratories and clarify their role in the project; creating a 

gaming problem situation; mastering the necessary theoretical material; solving production problems on the basis 

of mathematical knowledge; the test results, the correction; analysis of the results, evaluation of results. The 

performance classes: development of individual skills of organizational work, forming creative (creative) approach 

to solving production problems with the use of mathematical tools, skills to solve problems on their own on the 

subject, motivation for further study material, skills drawing conclusions. In the course of employment on higher 

mathematics with elements of the game implemented the idea of commonwealth competition, education through the 

collective responsibility of each for the results of their work, and basic - formed substantive motivation of 

educational activity and interest of future engineers to study higher mathematics, that is, first of all, formation 

motivational-activity component of mathematical competence. Determined that the main functions of didactic games 

is forming: the actual training activities; sustained interest in learning higher mathematics; general educational 

skills of independent learning; skills of self-control and self-esteem; development of adequate relationships and 

social roles. The basic idea of the game is that the student can see and appreciate the value of mathematical 

knowledge in production, independently master the necessary theoretical material and to use this knowledge in 

practice. 

Key words: interactive technology, vector algebra, higher mathematics, mathematical competence, 

substantive motivation. 

 

ȼ.ȼ. ɏɨɦɶɸɤ 

ȼɢɧɧɢɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  

ɂɇɌȿɊȺɄɌɂȼɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ȼ ɉɊɈɐȿɋɋȿ ɎɈɊɆɂɊɈȼȺɇɂə ɆȺɌȿɆȺɌɂɑȿɋɄɈɃ 
ɄɈɆɉȿɌȿɇɌɇɈɋɌɂ 

 

ȼ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɛɭɞɭɳɢɯ ɢɧɠɟɧɟɪɨɜ. Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ: 
ɬɪɟɧɢɧɝɢ, ɫКsО-stuНв, ɦɨɡɝɨɜɨɣ ɲɬɭɪɦ, ɪɚɛɨɬɚ ɜ ɦɚɥɵɯ ɝɪɭɩɩɚɯ, ɪɨɥɟɜɚɹ ɢɝɪɚ. ɉɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɱɟɫɤɚɹ 
ɪɚɡɪɚɛɨɬɤɚ ɢɝɪɨɜɨɝɨ ɡɚɧɹɬɢɹ ɩɨ ɜɟɤɬɨɪɧɨɣ ɚɥɝɟɛɪɟ ɧɚ ɬɟɦɭ «ɉɪɟɨɞɨɥɟɧɢɟ ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ». ȼ ɩɪɨɰɟɫɫɟ 
ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ ɩɨ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɟ ɫ ɷɥɟɦɟɧɬɚɦɢ ɢɝɪɵ ɪɟɚɥɢɡɭɸɬɫɹ ɢɞɟɢ ɫɨɞɪɭɠɟɫɬɜɚ 
ɫɨɪɟɜɧɨɜɚɧɢɹ, ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɜɨɫɩɢɬɚɧɢɹ ɱɟɪɟɡ ɤɨɥɥɟɤɬɢɜ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɡɚ ɪɟɡɭɥɶɬɚɬɵ 
ɫɜɨɟɝɨ ɬɪɭɞɚ, ɚ ɝɥɚɜɧɨɟ - ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɟɞɦɟɬɧɚɹ ɦɨɬɢɜɚɰɢɹ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɢɧɬɟɪɟɫ ɛɭɞɭɳɢɯ 
ɢɧɠɟɧɟɪɨɜ ɤ ɢɡɭɱɟɧɢɸ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ, ɬɨ ɟɫɬɶ ɩɪɨɢɫɯɨɞɢɬ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɦɨɬɢɜɚɰɢɨɧɧɨ-ɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. Ɉɩɪɟɞɟɥɟɧɨ, ɱɬɨ 
ɨɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɞɢɞɚɤɬɢɱɟɫɤɢɯ ɢɝɪ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ: ɫɨɛɫɬɜɟɧɧɨ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
ɭɫɬɨɣɱɢɜɨɝɨ ɢɧɬɟɪɟɫɚ ɤ ɨɛɭɱɟɧɢɸ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ; ɨɛɳɟɭɱɟɛɧɵɯ ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ; ɧɚɜɵɤɨɜ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɫɚɦɨɨɰɟɧɤɢ; ɚɞɟɤɜɚɬɧɵɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɢ ɨɫɜɨɟɧɢɹ 
ɫɨɰɢɚɥɶɧɵɯ ɪɨɥɟɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɜɟɤɬɨɪɧɚɹ ɚɥɝɟɛɪɚ, ɜɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ, ɩɪɟɞɦɟɬɧɚɹ ɦɨɬɢɜɚɰɢɹ. 

 

ȼȱȾɈɆɈɋɌȱ ɉɊɈ ȺȼɌɈɊȱȼ 

ɏɨɦ’ɸɤ ȼɿɤɬɨɪ ȼɿɤɬɨɪɨɜɢɱ – ɤɚɧɞɢɞɚɬ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɜɢɳɨʀ 
ɦɚɬɟɦɚɬɢɤɢ ȼɿɧɧɢɰɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. 

Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɬɟɨɪɿɹ ɿ ɦɟɬɨɞɢɤɚ ɩɪɨɮɟɫɿɣɧɨʀ ɨɫɜɿɬɢ. 


