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ɇɚɭɤɨɜɢɣ ɱɚɫɨɩɢɫ ɇɉɍ ɿɦɟɧɿ Ɇ. ɉ. Ⱦɪɚɝɨɦɚɧɨɜɚ
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Ȼɚɪɞɭɫ ȱ. Ɉ.

ɆȿɌɈȾɂɄȺ ɎɍɇȾȺɆȿɇɌȺɅȱɁɈȼȺɇɈȽɈ ɇȺȼɑȺɇɇə
ȻȺɁ ȾȺɇɂɏ ɆȺɃȻɍɌɇȱɏ ɎȺɏȱȼɐȱȼ ɍ ȽȺɅɍɁȱ ȱɇɎɈɊɆȺɐȱɃɇɂɏ ɌȿɏɇɈɅɈȽȱɃ

ɋɬɚɬɬɹ ɩɪɢɫɜɹɱɟɧɚ ɩɪɨɛɥɟɦɿ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɿɧɮɨɪɦɚɰɿɣɧɢɯ
ɬɟɯɧɨɥɨɝɿɣ ɧɚ ɡɚɫɚɞɚɯ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ ɨɫɜɿɬɢ. Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨɝɨ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚ-
ɧɢɯ ɿ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɛɚɡɚɦɢ ɞɚɧɢɯ. ɇɚɜɟɞɟɧɨ ɫɢɫɬɟɦɭ ɧɚɜɱɚɥɶɧɢɯ, ɪɨɡɜɢɜɚɥɶɧɢɯ ɿ ɜɢɯɨɜɧɢɯ ɰɿɥɟɣ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚ-
ɧɢɯ ɡɚ ɭɦɨɜɢ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ ɨɫɜɿɬɢ. ȼɢɡɧɚɱɟɧɨ ɭɦɨɜɢ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɦɚɣɛɭɬɧɿɯ
ȱɌ-ɮɚɯɿɜɰɿɜ. Ⱦɨɜɟɞɟɧɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɞɚɧɧɹ ɧɚɜɱɚɥɶɧɢɯ ɩɨɧɹɬɶ ɤɭɪɫɭ ɭ ɜɢɝɥɹɞɿ ɫɟɦɚɧɬɢɱɧɨʀ ɦɨɞɟɥɿ, ɹɤɚ ɦɿɫɬɢɬɶ ɨɡɧɚ-
ɤɢ ɩɪɢɡɧɚɱɟɧɧɹ, ɫɬɪɭɤɬɭɪɢ, ɩɪɢɧɰɢɩɭ ɞɿʀ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ ɮɿɥɨɫɨɮɫɶɤɿ ɬɚ ɦɚɬɟɦɚɬɢɱɧɿ ɬɟɨɪɿʀ,
ɡɚɤɨɧɢ, ɤɚɬɟɝɨɪɿʀ. Ɉɩɢɫɚɧɨ ɦɟɬɨɞɢɤɭ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɞɭɤɬɢɜɧɨʀ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɩɿɞ ɱɚɫ
ɥɟɤɰɿɣɧɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɶ. ɇɚ ɩɪɢɤɥɚɞɿ ɬɟɦɢ «ȱɧɞɟɤɫɚɰɿɹ» ɨɩɢɫɚɧɨ ɦɟɬɨɞɢ ɣ ɞɢɞɚɤɬɢɱɧɿ ɡɚɫɨɛɢ ɩɪɨɞɭɤɬɢɜɧɨʀ ɧɚ-
ɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɩɿɞ ɱɚɫ ɥɟɤɰɿɣɧɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɶ.

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɟɬɨɞɢɤɚ ɧɚɜɱɚɧɧɹ, ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿɹ, ȱɌ-ɮɚɯɿɜɟɰɶ, ɛɚɡɢ ɞɚɧɢɯ, ɰɿɥɿ ɧɚɜɱɚɧɧɹ, ɡɦɿɫɬ ɧɚɜɱɚɧɧɹ,
ɦɟɬɨɞɢ ɧɚɜɱɚɧɧɹ, ɞɢɞɚɤɬɢɱɧɿ ɡɚɫɨɛɢ, ɩɪɨɞɭɤɬɢɜɧɚ ɞɿɹɥɶɧɿɫɬɶ.

ɉɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨ-
ɥɨɝɿɣ (ȱɌ-ɮɚɯɿɜɰɿɜ) ɞɨ ɩɪɨɞɭɤɬɢɜɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜɢɦɚɝɚɽ ɪɨɡɪɨɛɥɟɧɧɹ ɦɟɬɨɞɢɤɢ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ
ɤɨɦɩ’ɸɬɟɪɧɢɯ ɞɢɫɰɢɩɥɿɧ, ɡɨɤɪɟɦɚ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ȼɚɡɢ ɞɚɧɢɯ (ȻȾ)».

ɇɚɦɢ ɜ ɪɨɛɨɬɿ [4] ɨɛʉɪɭɧɬɨɜɚɧɨ ɤɨɧɰɟɩɰɿɸ ɞɢɮɟɪɟɧɰɿɣɧɨ-ɿɧɬɟɝɪɚɬɢɜɧɨʀ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ ɩɪɨ-
ɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ȱɌ-ɮɚɯɿɜɰɿɜ ɞɨ ɩɪɨɞɭɤɬɢɜɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɮɿɥɨɫɨɮɫɶɤɢɯ , ɩɪɢ-
ɪɨɞɧɢɱɢɯ ɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɚɤɨɧɿɜ ɿ ɩɨɧɹɬɶ. ɍ ɪɨɛɨɬɚɯ [1; 2; 3; 5] ɧɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɡɦɿɫɬ, ɦɟɬɨɞɢ ɬɚ
ɞɢɞɚɤɬɢɱɧɿ ɡɚɫɨɛɢ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨɝɨ ɧɚɜɱɚɧɧɹ ɦɚɣɛɭɬɧɿɯ ȱɌ-ɮɚɯɿɜɰɿɜ, ɩɟɪɟɪɚɯɨɜɚɧɨ ɤɨɦɩɨɧɟɧɬɢ
ɦɟɬɨɞɢɱɧɨʀ ɫɢɫɬɟɦɢ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ȱɌ-ɮɚɯɿɜɰɿɜ, ɪɨɡɪɨɛɥɟɧɿ
ɭ ɜɢɝɥɹɞɿ ɭɡɚɝɚɥɶɧɟɧɢɯ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɞɟɥɟɣ , ɹɤɿ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɿɞ ɱɚɫ ɧɚɜɱɚɧɧɹ
ɛɚɡ ɞɚɧɢɯ ɿ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ȻȾ ɩɨɬɪɟɛɭɸɬɶ ɤɨɧɤɪɟɬɢɡɚɰɿʀ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɪɟɞɦɟɬɧɨʀ ɝɚɥɭɡɿ ɧɚɜɱɚɥɶ-
ɧɨʀ ɞɢɫɰɢɩɥɿɧɢ.

Ɇɟɬɨɸ ɫɬɚɬɬɿ ɽ ɪɨɡɪɨɛɥɟɧɧɹ ɦɟɬɨɞɢɤɢ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨɝɨ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜ-
ɰɿɜ ɭ ɝɚɥɭɡɿ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ .

Ɉɞɧɢɦ ɿɡ ɧɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɯ ɡɚɜɞɚɧɶ , ɳɨ ɜɢɧɢɤɚɽ ɩɿɞ ɱɚɫ ɤɨɪɢɫɬɭɜɚɧɧɹ ɤɨɦɩ’ɸɬɟɪɚ, ɽ
ɡɚɫɬɨɫɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ, ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɛɚɡɚɯ ɞɚɧɢɯ. Ɍɨɦɭ ɜ ɩɪɨɰɟɫɿ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ
ȱɌ-ɮɚɯɿɜɰɿɜ ɧɚɜɱɚɥɶɧɚ ɞɢɫɰɢɩɥɿɧɚ «Ȼɚɡɢ ɞɚɧɢɯ» ɽ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɸ ɬɚ ɨɛɨɜ’ɹɡɤɨɜɨɸ ɞɥɹ ɜɢɜɱɟɧɧɹ.

Ɇɟɬɨɸ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ȱɌ-ɮɚɯɿɜɰɿɜ ɡ ɛɚɡ ɞɚɧɢɯ ɽ ɮɨɪɦɭ-
ɜɚɧɧɹ ɜ ɧɢɯ ɩɪɨɮɟɫɿɣɧɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɜɢɤɨɧɭɜɚɬɢ ɩɪɨɞɭɤɬɢɜɧɭ ɩɪɨɮɟɫɿɣɧɭ ɞɿɹɥɶɧɿɫɬɶ ɡ ɭɞɨɫɤɨ-
ɧɚɥɟɧɧɹ ɜɠɟ ɧɚɹɜɧɢɯ ɚɛɨ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɛɚɡ ɞɚɧɢɯ ɿ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ȻȾ.

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɣ ɫɢɫɬɟɦɢ ɩɪɨɮɟɫɿɣɧɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ȱɌ-ɮɚɯɿɜɰɹ [3], ɧɚɦɢ
ɪɨɡɪɨɛɥɟɧɨ ɧɚɜɱɚɥɶɧɿ, ɪɨɡɜɢɜɚɥɶɧɿ ɬɚ ɜɢɯɨɜɧɿ ɰɿɥɿ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ.

ɇɚɜɱɚɥɶɧɢɦɢ ɰɿɥɹɦɢ ɞɢɫɰɢɩɥɿɧɢ «Ȼɚɡɢ ɞɚɧɢɯ» ɽ ɮɨɪɦɭɜɚɧɧɹ ɡɧɚɧɶ ɡ ɩɪɨɟɤɬɭɜɚɧɧɹ ɣ ɨɪɝɚɧɿɡɚɰɿʀ
ɛɚɡ ɞɚɧɢɯ, ɜɢɜɱɟɧɧɹ ɦɨɜɢ ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɡɚɩɢɬɿɜ SQL, ɨɡɧɚɣɨɦɥɟɧɧɹ ɿɡ ɫɭɱɚɫɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜ-
ɥɿɧɧɹ ȻȾ (ɋɄȻȾ), ɧɚɛɭɬɬɹ ɩɪɚɤɬɢɱɧɢɯ ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɪɨɡɪɨɛɥɟɧɧɹ ɣ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɚɡ
ɞɚɧɢɯ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ, ɫɬɜɨɪɟɧɢɯ ɧɚ ʀɯ ɨɫɧɨɜɿ. Ɋɨɡɜɢɜɚɥɶɧɢɦɢ ɰɿɥɹɦɢ ɽ ɪɨɡɜɢɬɨɤ ɥɨɝɿɱɧɨɝɨ,
ɤɪɢɬɢɱɧɨɝɨ, ɞɢɜɟɪɝɟɧɬɧɨɝɨ, ɤɨɧɜɟɪɝɟɧɬɧɨɝɨ ɦɢɫɥɟɧɧɹ, ɡɞɚɬɧɨɫɬɿ ɜɢɪɿɲɭɜɚɬɢ ɩɪɨɛɥɟɦɢ, ɤɪɟɚɬɢɜɧɨɫɬɿ,
ɟɪɭɞɢɰɿʀ ɬɚ ɤɨɦɭɧɿɤɚɬɢɜɧɨɫɬɿ. Ⱦɨ ɜɢɯɨɜɧɢɯ ɰɿɥɟɣ ɧɚɥɟɠɢɬɶ ɜɢɯɨɜɚɧɧɹ ɿɧɿɰɿɚɬɢɜɧɨɫɬɿ, ɟɧɬɭɡɿɚɡɦɭ, ɬɪɭ-
ɞɨɜɨʀ ɟɬɢɤɢ, ɧɚɜɢɱɨɤ ɤɨɦɚɧɞɧɨʀ ɪɨɛɨɬɢ, ɫɚɦɨɪɟɮɥɟɤɫɿʀ ɬɚ ɫɚɦɨɫɬɿɣɧɨɫɬɿ.

ɉɪɨɟɤɬɭɜɚɧɧɹ ɣ ɪɨɡɪɨɛɥɟɧɧɹ ɛɚɡ ɞɚɧɢɯ ȱɌ-ɮɚɯɿɜɰɟɦ ɜɿɞɛɭɜɚɽɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɞɭɤɬɢɜɧɨʀ ɩɪɨ-
ɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɳɨ ɫɭɩɟɪɟɱɢɬɶ ɪɟɩɪɨɞɭɤɬɢɜɧɨɦɭ ɯɚɪɚɤɬɟɪɭ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ
ɫɬɭɞɟɧɬɿɜ ɩɿɞ ɱɚɫ ɨɜɨɥɨɞɿɧɧɹ ɜɦɿɧɧɹɦɢ ɜɢɤɨɧɭɜɚɬɢ ɰɸ ɞɿɹɥɶɧɿɫɬɶ . Ɍɨɦɭ ɡɚɜɞɚɧɧɹɦ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ
ɡɦɿɫɬɭ ɛɚɡ ɞɚɧɢɯ ɦɚɽ ɛɭɬɢ ɩɿɞɝɨɬɨɜɤɚ ɦɚɣɛɭɬɧɿɯ ȱɌ-ɮɚɯɿɜɰɿɜ ɞɨ ɩɪɨɞɭɤɬɢɜɧɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ.

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɪɨɡɪɨɛɥɟɧɨʀ ɦɨɞɟɥɿ ɡɦɿɫɬɭ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ
ȱɌ-ɮɚɯɿɜɰɿɜ [5], ɡɦɿɫɬ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɦɚɽ ɦɿɫɬɢɬɢ ɩɨɧɹɬɬɹ ɩɪɨ ɦɢɧɭɥɿ, ɫɭɱɚɫɧɿ ɬɚ ɩɟɪɫɩɟɤɬɢɜɧɿ
ɩɨɤɨɥɿɧɧɹ ɛɚɡ ɞɚɧɢɯ ɿ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɛɚɡɚɦɢ ɞɚɧɢɯ, ɚ ɬɚɤɨɠ ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ ɮɿɥɨɫɨɮɫɶɤɿ ɣ ɦɚɬɟɦɚ-
ɬɢɱɧɿ ɡɚɤɨɧɢ ɬɚ ɤɚɬɟɝɨɪɿʀ, ɹɤɿ ɥɟɠɚɬɶ ɜ ɨɫɧɨɜɿ ʀɯ ɩɪɨɟɤɬɭɜɚɧɧɹ ɣ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ.

Ɉɞɧɿɽɸ ɡ ɭɦɨɜ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɽ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿ-
ɚɥɭ ɧɚ ɨɫɧɨɜɿ ɜɢɞɿɥɟɧɧɹ ɥɨɝɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ , ɫɢɫɬɟɦɚɬɢɡɚɰɿʀ ɣ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɡɧɚɧɶ, ɜɢɡɧɚɱɟɧɧɹ ɮɭɧ-
ɞɚɦɟɧɬɚɥɶɧɢɯ ɩɨɧɹɬɶ ɿ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ. Ɂɚɛɟɡɩɟɱɟɧɧɹ ɰɿɽʀ ɭɦɨɜɢ ɧɚɦɢ ɪɟɚɥɿɡɨɜɚɧɨ ɬɚɤ. ɉɨ-ɩɟɪɲɟ,
ɞɥɹ ɫɩɪɨɳɟɧɧɹ ɫɩɪɢɣɧɹɬɬɹ ɫɬɭɞɟɧɬɚɦɢ ɜɟɥɢɤɨɝɨ ɨɛɫɹɝɭ ɪɿɡɧɨɩɥɚɧɨɜɢɯ ɩɨɧɹɬɶ ɡ ɛɚɡ ɞɚɧɢɯ ɿ ɫɢɫɬɟɦ
ɤɟɪɭɜɚɧɧɹ ɛɚɡɚɦɢ ɞɚɧɢɯ ɧɚɜɱɚɥɶɧɢɣ ɦɚɬɟɪɿɚɥ ɞɨɰɿɥɶɧɨ ɫɬɪɭɤɬɭɪɭɜɚɬɢ ɡɚ ɬɪɿɚɞɨɸ ɤɥɸɱɨɜɢɯ ɩɨɧɹɬɶ
ɤɭɪɫɭ: ɨɛ’ɽɤɬ – ɬɟɯɧɨɥɨɝɿɹ ɣɨɝɨ ɪɨɡɪɨɛɤɢ – ɿɧɫɬɪɭɦɟɧɬ (ɪɢɫ. 1).
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ȼɢɩɭɫɤ 60’2018                                                                                 ɋɟɪɿɹ 5. ɉɟɞɚɝɨɝɿɱɧɿ ɧɚɭɤɢ: ɪɟɚɥɿʀ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ

ɉɨ-ɞɪɭɝɟ, ɤɨɠɧɟ ɤɥɸɱɨɜɟ ɩɨɧɹɬɬɹ ɩɪɨ ɛɚɡɢ ɞɚɧɢɯ,
ɦɨɞɟɥɿ ɞɚɧɢɯ, ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ȻȾ, ʀɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ,
ɬɟɯɧɨɥɨɝɿʀ ɪɨɡɪɨɛɤɢ ɬɨɳɨ ɧɟɨɛɯɿɞɧɨ ɩɨɞɚɜɚɬɢ ɭ ɜɢɝɥɹɞɿ
ɦɨɞɟɥɿ: P={R (f), S (f), D (f), H (f)}, ɞɟ R (f) – ɩɪɢɡɧɚɱɟɧɧɹ,
S (f) – ɫɬɪɭɤɬɭɪɚ, D (f) – ɩɪɢɧɰɢɩ ɞɿʀ, H (f) – ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ, f – ɮɿɥɨɫɨɮɫɶɤɿ ɣ ɦɚɬɟɦɚɬɢɱɧɿ ɡɚɤɨɧɢ ɬɚ ɤɚɬɟɝɨɪɿʀ,
ɹɤɿ ɥɟɠɚɬɶ ɜ ɨɫɧɨɜɿ ʀɯ ɩɪɨɟɤɬɭɜɚɧɧɹ ɣ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ.

ɇɚ ɪɢɫ. 2 ɩɨɞɚɧɨ ɩɪɢɤɥɚɞ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨɝɨ
ɩɨɧɹɬɬɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ȼɚɡɢ ɞɚɧɢɯ» ɭ ɜɢɝɥɹɞɿ
ɫɟɦɚɧɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɨɧɹɬɬɹ ɨɛ’ɽɤɬɧɨ-ɨɪɿɽɧɬɨɜɚɧɨʀ ȻȾ.

ɉɨ-ɬɪɟɬɽ, ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɰɿɥɿɫɧɨɝɨ ɬɚ ɝɥɢɛɨɤɨ ɭɹɜ-
ɥɟɧɧɹ ɫɬɭɞɟɧɬɿɜ ɩɪɨ ɛɚɡɢ ɞɚɧɢɯ, ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ȻȾ ɿ
ɬɟɯɧɨɥɨɝɿʀ ɪɨɡɪɨɛɤɢ ɞɨɰɿɥɶɧɨ ɜ ɩɟɪɲɢɯ ɬɟɦɚɯ ɩɨɞɚɬɢ ʀɯ
ɭ ɫɬɢɫɥɨɦɭ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ ɡɜ’ɹɡɤɿɜ
ɦɿɠ ɧɢɦɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɿɥɨɫɨɮɫɶɤɢɯ ɡɚɤɨɧɿɜ ɿ ɤɚɬɟ-
ɝɨɪɿɣ.  ɇɚ ɪɢɫ.  3  ɩɨɞɚɧɨ ɩɪɢɤɥɚɞ ɚɧɚɥɿɡɭ ɩɨɧɹɬɬɹ «ɛɚɡɚ
ɞɚɧɢɯ» ɧɚ ɨɫɧɨɜɿ ɮɿɥɨɫɨɮɫɶɤɢɯ ɤɚɬɟɝɨɪɿɣ «ɡɚɝɚɥɶɧɟ»,
«ɤɨɧɤɪɟɬɧɟ», «ɨɫɨɛɥɢɜɟ», «ɩɪɢɱɢɧɚ», «ɧɚɫɥɿɞɨɤ».

ɓɟ ɨɞɧɿɽɸ ɭɦɨɜɨɸ ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿʀ ɨɫɜɿɬɢ ɽ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨʀ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶ-
ɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ, ɹɤɚ ɜɿɞɨɛɪɚɠɚɽ ɩɪɨɰɟɫ ɪɨɡɪɨɛɥɟɧɧɹ ɧɨɜɢɯ ɱɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɜɠɟ ɧɚɹɜɧɢɯ ɛɚɡ ɞɚɧɢɯ ɿ ɋɄȻȾ
ɹɤ ɧɚ ɩɪɚɤɬɢɱɧɢɯ, ɬɚɤ ɿ ɧɚ ɥɟɤɰɿɣɧɢɯ ɡɚɧɹɬɬɹɯ.

ɑɟɪɟɡ ɬɟ ɳɨ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɚ ɞɿɹɥɶɧɿɫɬɶ ɫɬɭɞɟɧɬɚ ɭ ȼɇɁ ɜɿɞɨɛɪɚɠɚɽ ɩɪɨɰɟɫ ɧɚɛɭɬɬɹ ɫɭɛ’ɽɤɬɢɜɧɨ
ɧɨɜɢɯ ɡɧɚɧɶ ɩɪɨ ɩɪɟɞɦɟɬɢ, ɹɤɿ ɨɛ’ɽɤɬɢɜɧɨ ɜɠɟ ɜɿɞɨɦɿ, ɧɚɜɟɞɟɧɚ ɜɢɳɟ ɦɨɞɟɥɶ P={R (f), S (f), D (f), H (f)} ɦɨɠɟ
ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ ɩɨɞɚɧɧɹ ɩɨɧɹɬɶ ɩɪɨ ɧɚɹɜɧɿ ɛɚɡɢ ɞɚɧɢɯ ɿ ɋɄȻȾ, ɚ ɬɚɤɨɠ ʀɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɿɞ ɱɚɫ ɩɪɨ-
ɞɭɤɬɢɜɧɨʀ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ.

Ɉɫɤɿɥɶɤɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɧɨɜɢɯ ɛɚɡ ɞɚɧɢɯ ɿ ɋɄȻȾ ɡ ɩɨɤɪɚɳɟɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɧɚ ɨɫɧɨɜɿ ɜɠɟ ɧɚɹɜ-
ɧɢɯ ɞɨɫɬɚɬɧɶɨ ɡɦɿɧɢɬɢ ɫɬɪɭɤɬɭɪɭ ɚɛɨ ɩɪɢɧɰɢɩ ɞɿʀ ɨɫɬɚɧɧɿɯ, ɩɿɞ ɱɚɫ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɞɭɤɬɢɜɧɨʀ ɞɿɹɥɶɧɨɫɬɿ
ɫɬɭɞɟɧɬɿɜ ɿɡ ɡɚɫɜɨɽɧɧɹ ɧɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɨɰɿɥɶɧɨ ɩɨɧɹɬɬɹ ɩɪɨ ɛɚɡɢ ɞɚɧɢɯ ɿ ɋɄȻȾ ɜɢɤɥɚɞɚɬɢ ɜ ɯɪɨɧɨɥɨɝɿɱ-
ɧɨɦɭ ɩɨɪɹɞɤɭ ʀɯ ɩɨɹɜɢ. Ɂɚ ɬɚɤɨɝɨ ɩɿɞɯɨɞɭ ɤɨɠɧɟ ɧɚɫɬɭɩɧɟ ɩɨɧɹɬɬɹ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɶ ɹɤ ɭɞɨɫɤɨɧɚɥɟɧɚ ɜɟɪɫɿɹ
ɜɢɜɱɟɧɢɯ ɪɚɧɿɲɟ ɛɚɡ ɞɚɧɢɯ ɿ ɋɄȻȾ.

ɉɪɢ ɰɶɨɦɭ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɭɜɚɬɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɢɣ ɚɧɚɥɿɡ ɪɨɡɜɢɬɤɭ ȻȾ ɬɚ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɧɢɦɢ [1].
ɋɢɫɬɟɦɧɢɣ ɪɟɬɪɨɫɩɟɤɬɢɜɧɢɣ ɚɧɚɥɿɡ ȻȾ ɬɚ ɋɄȾȻ ɞɚɽ ɡɦɨɝɭ ɜɢɡɧɚɱɢɬɢ ɨɫɧɨɜɧɿ ɩɪɢɱɢɧɢ ɜɢɧɢɤɧɟɧɧɹ (ɧɨɜɿ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ) ɤɨɠɧɨɝɨ ɩɨɤɨɥɿɧɧɹ ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ ɧɨɜɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ, ɫɬɪɭɤɬɭɪɢ, ɩɪɢɧɰɢɩɭ ɞɿʀ (ɦɚɬɟɦɚ-
ɬɢɱɧɿ ɡɚɤɨɧɢ, ɧɚ ɨɫɧɨɜɿ ɹɤɢɯ ɛɭɞɭɸɬɶɫɹ ɦɨɞɟɥɿ ɞɚɧɢɯ) ɿ ɡɝɨɞɨɦ ɜɢɡɧɚɱɢɬɢ ɩɟɪɫɩɟɤɬɢɜɢ ʀɯ ɪɨɡɜɢɬɤɭ.

Ⱦɚɥɿ ɪɨɡɝɥɹɧɟɦɨ ɦɟɬɨɞɢ ɬɚ ɞɢɞɚɤɬɢɱɧɿ ɡɚɫɨɛɢ, ɹɤɿ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɞɭɤɬɢɜ-
ɧɨʀ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɧɚ ɥɟɤɰɿɣɧɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ.

ɇɚɦɢ ɜ ɪɨɛɨɬɿ [1] ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢ ɧɚɜɱɚɧɧɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɜɠɟ ɧɚɹɜɧɢɯ ɿ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ȱɌ-ɩɪɨɞɭɤɬɿɜ.

Ɋɢɫ. 1. Ɍɪɿɚɞɚ ɤɥɸɱɨɜɢɯ ɩɨɧɹɬɶ
ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ȼɚɡɢ ɞɚɧɢɯ»

Ɋɢɫ. 2. ɋɟɦɚɧɬɢɱɧɚ ɦɨɞɟɥɶ ɩɨɧɹɬɬɹ ɨɛ’ɽɤɬɧɨ-ɨɪɿɽɧɬɨɜɚɧɨʀ ɛɚɡɢ ɞɚɧɢɯ



30

ɇɚɭɤɨɜɢɣ ɱɚɫɨɩɢɫ ɇɉɍ ɿɦɟɧɿ Ɇ. ɉ. Ⱦɪɚɝɨɦɚɧɨɜɚ

Ɋɨɡɝɥɹɧɟɦɨ ɪɟɚɥɿɡɚɰɿɸ ɦɟɬɨɞɭ ɬɚ ɜɿɞɩɨɜɿɞɧɢɯ ɞɢɞɚɤɬɢɱɧɢɯ ɡɚɫɨɛɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɛɚɡɨɜɨɝɨ ɚɛɨ ɫɬɜɨɪɟɧɧɹ
ɧɨɜɨɝɨ ȱɌ-ɩɪɨɞɭɤɬɭ ɩɿɞ ɱɚɫ ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɧɚ ɩɪɢɤɥɚɞɿ ɬɟɦɢ «ȱɧɞɟɤɫɚɰɿɹ».

ɉɟɪɲɟ ɡɧɚɣɨɦɫɬɜɨ ɫɬɭɞɟɧɬɿɜ ɡ ɩɨɧɹɬɬɹɦ «ɿɧɞɟɤɫɚɰɿɹ» ɞɨɰɿɥɶɧɨ ɡɞɿɣɫɧɢɬɢ ɧɚ ɥɟɤɰɿʀ, ɡɚɩɪɨɩɨɧɭɜɚɜɲɢ ʀɦ ɪɨɡɜ’ɹɡɚɬɢ
ɬɚɤɟ ɡɚɜɞɚɧɧɹ: «Ɍɚɛɥɢɰɿ ɜ ɛɚɡɿ ɞɚɧɢɯ ɦɨɠɭɬɶ ɦɚɬɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɪɹɞɤɿɜ, ɹɤɿ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɞɨɜɿɥɶɧɨɦɭ ɩɨɪɹɞɤɭ,
ɿ ʀɯ ɩɨɲɭɤ ɡɚ ɡɚɞɚɧɢɦ ɡɧɚɱɟɧɧɹɦ ɲɥɹɯɨɦ ɩɨɫɥɿɞɨɜɧɨɝɨ ɩɟɪɟɝɥɹɞɭ ɬɚɛɥɢɰɿ ɪɹɞɨɤ ɡɚ ɪɹɞɤɨɦ ɦɨɠɟ ɡɚɣɦɚɬɢ ɜ ɋɄȻȾ
ɛɚɝɚɬɨ ɱɚɫɭ. Ɍɪɟɛɚ ɡɧɚɣɬɢ ɫɩɨɫɿɛ ɡɛɿɥɶɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɬɚɤɨʀ ɨɩɟɪɚɰɿʀ ɛɟɡ ɡɦɿɧɢ ɞɚɬɚɥɨɝɿɱɧɨʀ ɦɨɞɟɥɿ ɛɚɡɢ ɞɚɧɢɯ».

ȼɢɤɥɚɞɚɱ ɡɚ ɞɨɩɨɦɨɝɨɸ ɟɜɪɢɫɬɢɱɧɢɯ ɩɢɬɚɧɶ («əɤ ɫɚɦɟ ɨɪɝɚɧɿɡɨɜɚɧɢɣ ɩɨɲɭɤ ɞɚɧɢɯ ɭ ɡɧɚɣɨɦɢɯ ɜɚɦ
ɧɟɤɨɦɩ’ɸɬɟɪɢɡɨɜɚɧɢɯ ɫɢɫɬɟɦɚɯ ɡɛɟɪɿɝɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ (ɛɿɛɥɿɨɬɟɤɚ, ɪɟɽɫɬɪɚɬɭɪɚ ɥɿɤɚɪɧɿ, ɤɧɢɝɚ ɬɨɳɨ)? əɤɿ
ɦɟɬɨɞɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɫɤɨɪɨɱɟɧɧɹ ɱɚɫɭ ɩɨɲɭɤɭ ɿɧɮɨɪɦɚɰɿʀ? əɤ ɫɚɦɟ ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɨɲɭɤ ɿɧɮɨɪɦɚɰɿʀ
ɜ ɪɿɡɧɢɯ ɩɪɟɞɦɟɬɧɢɯ ɝɚɥɭɡɹɯ ɨɬɨɱɭɸɱɨɝɨ ɜɚɫ ɩɪɨɫɬɨɪɭ?») ɩɨɜɢɧɟɧ ɩɿɞɜɟɫɬɢ ɫɬɭɞɟɧɬɿɜ ɞɨ ɬɚɤɢɯ ɜɢɫɧɨɜɤɿɜ.

Ɋɢɫ. 3. Ⱥɧɚɥɿɡ ɩɨɧɹɬɬɹ «ɛɚɡɚ ɞɚɧɢɯ» ɧɚ ɨɫɧɨɜɿ ɮɿɥɨɫɨɮɫɶɤɢɯ ɤɚɬɟɝɨɪɿɣ

Ɋɢɫ. 4. ɋɟɦɚɧɬɢɱɧɚ ɦɨɞɟɥɶ ɩɨɧɹɬɬɹ «ɿɧɞɟɤɫɚɰɿɹ»
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ȼɢɩɭɫɤ 60’2018                                                                                 ɋɟɪɿɹ 5. ɉɟɞɚɝɨɝɿɱɧɿ ɧɚɭɤɢ: ɪɟɚɥɿʀ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɰɿɽʀ ɡɚɞɚɱɿ ɋɄȻȾ ɬɪɟɛɚ ɞɨɩɨɜɧɢɬɢ ɞɨɞɚɬɤɨɜɨɸ ɮɭɧɤɰɿɨɧɚɥɶɧɿɫɬɸ, ɳɨ ɞɚɫɬɶ ɡɦɨɝɭ ɫɬɜɨ-
ɪɢɬɢ ɞɥɹ ɤɨɠɧɨʀ ɡ ɬɚɛɥɢɰɶ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɡɧɚɱɧɨɝɨ ɩɪɢɫɤɨɪɟɧɧɹ ɨɩɟɪɚɰɿʀ ɩɨɲɭɤɭ ɧɚɞ ɫɜɨʀɦɢ ɪɹɞɤɚɦɢ ɞɚɧɢɯ,
ɨɤɪɟɦɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ, ɩɨɞɿɛɧɿ ɞɨ ɩɪɟɞɦɟɬɧɨɝɨ ɩɨɤɚɠɱɢɤɚ ɜ ɤɧɢɝɚɯ. ɐɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɩɨɜɢɧɧɿ ɦɿɫɬɢɬɢ
ɩɨɫɢɥɚɧɧɹ ɧɚ ɤɨɠɟɧ ɿɡ ɪɹɞɤɿɜ ɜɿɞɩɨɜɿɞɧɨʀ ɬɚɛɥɢɰɿ ɬɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɩɪɹɦɢɣ ɞɨɫɬɭɩ ɞɨ ɧɢɯ ɡɚ ɦɿɧɿɦɚɥɶɧɨ ɦɨɠ-
ɥɢɜɭ ɤɿɥɶɤɿɫɬɶ ɨɤɪɟɦɢɯ ɤɪɨɤɿɜ ɩɨɲɭɤɭ ɜ ɬɚɛɥɢɰɿ. ɓɨɛ ɞɨɫɹɝɬɢ ɬɚɤɨɝɨ ɪɟɡɭɥɶɬɚɬɭ, ɰɿ ɡɚɩɢɫɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɚɛɨ
ɜɿɞɫɨɪɬɨɜɚɧɿ ɨɫɨɛɥɢɜɢɦ ɱɢɧɨɦ, ɚɛɨ ɦɿɫɬɢɬɢ ɬɚɤɭ ɿɧɮɨɪɦɚɰɿɸ, ɳɨ ɧɚɞɚɜɚɥɚ ɛ ɦɨɠɥɢɜɨɫɬɿ ɡɞɿɣɫɧɢɬɢ ɩɪɹɦɢɣ
ɩɟɪɟɯɿɞ ɞɨ ɲɭɤɚɧɨɝɨ ɪɹɞɤɚ ɬɚɛɥɢɰɿ.

ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɜɿɞɛɭɜɚɽɬɶɫɹ ɦɟɬɨɞɨɦ ɟɜɪɢɫɬɢɱɧɢɯ ɩɢɬɚɧɶ , ɩɿɞɤɪɿɩɥɟɧɢɯ ɿɧɮɨɪ-
ɦɚɰɿɣɧɢɦɢ ɩɿɞɬɪɢɦɤɚɦɢ ɭ ɜɢɝɥɹɞɿ ɩɟɪɟɥɿɤɭ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ ɿ ʀɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. ɉɪɢɤɥɚɞɢ ɬɚɤɢɯ ɩɢɬɚɧɶ: «əɤɿ
ɦɚɬɟɦɚɬɢɱɧɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɞɚɸɬɶ ɡɦɨɝɭ ɡɞɿɣɫɧɢɬɢ ɫɨɪɬɭɜɚɧɧɹ ɬɚ ɧɚɫɬɭɩɧɢɣ ɩɨɲɭɤ ɫɟɪɟɞ ɧɚɛɨɪɭ ɞɚɧɢɯ?
əɤɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɜɨɧɢ ɜɨɥɨɞɿɸɬɶ? ɑɢ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɨɛɪɚɧɭ ɚɥɝɨɪɢɬɦɿɱɧɭ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ ɞɥɹ
ɪɟɚɥɿɡɚɰɿʀ ɩɟɪɲɨɝɨ ɜɚɪɿɚɧɬɚ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ? əɤ ɫɚɦɟ ɦɨɠɧɚ ɡɞɿɣɫɧɢɬɢ ɫɨɪɬɭɜɚɧɧɹ ɬɚ ɩɨɲɭɤ ɞɚɧɢɯ ɡɚ
ɨɛɪɚɧɨɸ ɚɥɝɨɪɢɬɦɿɱɧɨɸ ɫɬɪɭɤɬɭɪɨɸ? əɤɢɣ ɚɥɝɨɪɢɬɦɿɱɧɢɣ ɦɟɬɨɞ ɞɚɽ ɦɨɠɥɢɜɿɫɬɶ ɡɞɿɣɫɧɢɬɢ ɩɪɹɦɢɣ ɩɟɪɟɯɿɞ
ɩɨ ɡɚɞɚɧɨɦɭ ɡɧɚɱɟɧɧɸ ɞɨ ɲɭɤɚɧɨɝɨ ɪɹɞɤɚ ɬɚɛɥɢɰɿ?».

ȼɿɞɩɨɜɿɞɚɸɱɢ ɧɚ ɰɿ ɩɢɬɚɧɧɹ, ɫɬɭɞɟɧɬɢ ɩɨɜɢɧɧɿ ɞɿɣɬɢ ɜɢɫɧɨɜɤɭ, ɳɨ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɟɪɲɨɝɨ ɜɚɪɿɚɧɬɚ ɧɟɨɛ-
ɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɚɤɭ ɚɥɝɨɪɢɬɦɿɱɧɭ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ, ɹɤ ȼ-ɞɟɪɟɜɚ. Ƚɨɥɨɜɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ȼ-ɞɟɪɟɜ ɽ
ɥɨɝɚɪɢɮɦɿɱɧɚ ɡɚɥɟɠɧɿɫɬɶ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɞɚɧɢɯ ɿ ɦɚɤɫɢɦɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɤɪɨɤɿɜ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ
ɜɢɤɨɧɚɬɢ ɞɥɹ ɩɨɲɭɤɭ ɧɟɨɛɯɿɞɧɨɝɨ ɟɥɟɦɟɧɬɚ ɞɚɧɢɯ. ɇɚɜɿɬɶ ɡɚ ɜɟɥɢɤɨɝɨ ɨɛɫɹɝɭ ɦɚɫɢɜɭ ɞɚɧɢɯ, ɫɟɪɟɞ ɹɤɨɝɨ
ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɨɲɭɤ, ɫɟɪɟɞɧɹ ɤɿɥɶɤɿɫɬɶ ɨɩɟɪɚɰɿɣ ɡɚɥɢɲɚɽɬɶɫɹ ɧɟɜɟɥɢɤɨɸ ɬɚ ɧɟ ɩɟɪɟɜɢɳɭɽ logt(N), ɞɟ t – ɦɿɧɿ-
ɦɚɥɶɧɢɣ ɫɬɭɩɿɧɶ ɜɭɡɥɚ ɞɟɪɟɜɚ, N – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɞɚɧɢɯ ɭ ɬɚɛɥɢɰɿ.

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɞɪɭɝɨɝɨ ɜɚɪɿɚɧɬɚ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞɢ ɯɟɲɭɜɚɧɧɹ. Ɂɚɝɚɥɶɧɨɸ
ɿɞɟɽɸ ɦɟɬɨɞɿɜ ɯɟɲɭɜɚɧɧɹ ɽ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɡɧɚɱɟɧɧɹ ɤɥɸɱɚ ɞɟɹɤɨʀ ɮɭɧɤɰɿʀ ɡɝɨɪɬɚɧɧɹ (ɯɟɲ-ɮɭɧɤɰɿʀ), ɳɨ ɜɢɪɨɛɥɹɽ
ɡɧɚɱɟɧɧɹ ɦɟɧɲɨɝɨ ɪɨɡɦɿɪɭ. Ɂɧɚɱɟɧɧɹ ɯɟɲ-ɮɭɧɤɰɿʀ ɩɨɬɿɦ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɞɥɹ ɞɨɫɬɭɩɭ ɞɨ ɡɚɩɢɫɭ. ɍ ɧɚɣɩɪɨɫɬɿɲɨɦɭ
ɤɥɚɫɢɱɧɨɦɭ ɜɢɩɚɞɤɭ ɡɝɨɪɬɤɚ ɤɥɸɱɚ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɹɤ ɚɞɪɟɫɚ ɜ ɬɚɛɥɢɰɿ, ɳɨ ɦɿɫɬɢɬɶ ɤɥɸɱɿ ɣ ɡɚɩɢɫɢ. Ɉɫɧɨɜɧɨɸ
ɜɢɦɨɝɨɸ ɞɨ ɯɟɲ-ɮɭɧɤɰɿʀ ɽ ɪɿɜɧɨɦɿɪɧɢɣ ɪɨɡɩɨɞɿɥ ɡɧɚɱɟɧɧɹ ɡɝɨɪɬɤɢ. ɍ ɪɚɡɿ ɜɢɧɢɤɧɟɧɧɹ ɤɨɥɿɡɿɣ (ɨɞɧɚ ɣ ɬɚ ɫɚɦɚ ɡɝɨɪɬɤɚ
ɞɥɹ ɞɟɤɿɥɶɤɨɯ ɡɧɚɱɟɧɶ ɤɥɸɱɚ) ɭɬɜɨɪɸɸɬɶɫɹ ɥɚɧɰɸɠɤɢ ɩɟɪɟɩɨɜɧɟɧɧɹ. Ƚɨɥɨɜɧɢɦ ɨɛɦɟɠɟɧɧɹɦ ɰɶɨɝɨ ɦɟɬɨɞɭ ɽ ɮɿɤɫɨ-
ɜɚɧɢɣ ɪɨɡɦɿɪ ɬɚɛɥɢɰɿ. əɤɳɨ ɬɚɛɥɢɰɹ ɡɚɩɨɜɧɟɧɚ ɡɚɧɚɞɬɨ ɫɢɥɶɧɨ ɚɛɨ ɩɟɪɟɩɨɜɧɟɧɚ, ɬɨ ɜɢɧɢɤɧɟ ɞɭɠɟ ɛɚɝɚɬɨ ɥɚɧɰɸɠɤɿɜ
ɩɟɪɟɩɨɜɧɟɧɧɹ, ɿ ɝɨɥɨɜɧɚ ɩɟɪɟɜɚɝɚ ɯɟɲɭɜɚɧɧɹ – ɞɨɫɬɭɩ ɞɨ ɡɚɩɢɫɭ ɦɚɣɠɟ ɡɚɜɠɞɢ ɡɚ ɨɞɧɟ ɡɜɟɪɧɟɧɧɹ ɞɨ ɬɚɛɥɢɰɿ – ɛɭɞɟ
ɜɬɪɚɱɟɧɚ. Ɋɨɡɲɢɪɟɧɧɹ ɬɚɛɥɢɰɿ ɜɢɦɚɝɚɽ ʀʀ ɩɨɜɧɨʀ ɩɟɪɟɪɨɛɤɢ ɧɚ ɨɫɧɨɜɿ ɧɨɜɨʀ ɯɟɲ-ɮɭɧɤɰɿʀ.

Ⱦɚɥɿ ɜɢɤɥɚɞɚɱ ɡɚɡɧɚɱɚɽ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɢɯ ɞɨɩɨɦɿɠɧɢɯ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ, ɹɤ ȼ-ɞɟɪɟɜɚ ɬɚ ɯɟɲ-ɮɭɧɤɰɿʀ
ɣ ɜɿɞɩɨɜɿɞɧɢɯ ɞɨ ɧɢɯ ɚɥɝɨɪɢɬɦɿɜ, ɭ ɫɢɫɬɟɦɚɯ ɤɟɪɭɜɚɧɧɹ ȻȾ ɨɬɪɢɦɚɥɨ ɧɚɡɜɭ «ɿɧɞɟɤɫɭɜɚɧɧɹ ɞɚɧɢɯ». Ⱦɨɩɨ-
ɦɿɠɧɿ ɫɬɪɭɤɬɭɪɢ ɧɚɡɢɜɚɸɬɶ «ɿɧɞɟɤɫɚɦɢ», ɜɨɧɢ ɡɚɡɜɢɱɚɣ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɨɤɪɟɦɢɯ ɮɚɣɥɚɯ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ
ȻȾ. ɉɨɥɹ ɬɚɛɥɢɰɶ, ɧɚ ɨɫɧɨɜɿ ɹɤɢɯ ɤɨɧɫɬɪɭɸɸɬɶɫɹ ɿɧɞɟɤɫɢ, ɦɚɸɬɶ ɧɚɡɜɭ ɿɧɞɟɤɫɧɢɯ ɤɥɸɱɿɜ.

ɍɡɚɝɚɥɶɧɢɬɢ ɣ ɩɿɞɫɭɦɭɜɚɬɢ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ ɞɨɰɿɥɶɧɨ, ɩɨɛɭɞɭɜɚɜɲɢ ɪɚɡɨɦ ɡɿ ɫɬɭɞɟɧɬɚɦɢ ɫɟɦɚɧ-
ɬɢɱɧɭ ɦɨɞɟɥɶ ɩɨɧɹɬɬɹ «ɿɧɞɟɤɫɚɰɿɹ», ɧɚɜɟɞɟɧɭ ɧɚ ɪɢɫ. 4.

Ɏɨɪɦɭɜɚɧɧɹ ɜɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɞɟɤɫɚɰɿʀ ɩɿɞ ɱɚɫ ɪɨɡɪɨɛɥɟɧɧɹ ɧɨɜɢɯ ɱɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɜɠɟ
ɧɚɹɜɧɢɯ ɛɚɡ ɞɚɧɢɯ ɿ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ȻȾ ɜɿɞɛɭɜɚɽɬɶɫɹ ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ ɩɿɞ ɱɚɫ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ.

ɉɪɢɤɥɚɞɨɦ ɬɚɤɨʀ ɡɚɞɚɱɿ ɦɨɠɟ ɛɭɬɢ: «Ⱦɚɧɚ ɪɟɥɹɰɿɣɧɚ ɛɚɡɚ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ» ɬɚ SQL-ɡɚɩɢɬ ɞɨ ɧɟʀ. ɇɟɨɛ-
ɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɰɶɨɝɨ ɡɚɩɢɬɭ. Ⱦɨɨɩɪɚɰɸɜɚɬɢ ɮɿɡɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɛɚɡɢ ɞɚɧɢɯ (ɛɟɡ
ɡɦɿɧɢ ɞɚɬɚɥɨɝɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ) ɬɚɤ, ɳɨɛ ɧɨɜɢɣ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɡɚɞɚɧɨɝɨ ɡɚɩɢɬɭ ɡɦɟɧɲɢɜɫɹ ɹɤ ɦɿɧɿɦɭɦ ɭɞɜɿɱɿ,
ɩɨɪɿɜɧɹɧɨ ɡ ɩɨɱɚɬɤɨɜɢɦ».

ɋɬɪɭɤɬɭɪɚ ɬɚɛɥɢɰɶ ɛɚɡɢ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ», ɡɚɩɢɫɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ SQL-ɧɨɬɚɰɿʀ, ɦɚɽ ɜɢɝɥɹɞ:
CREATE TABLE Books (
id INTEGER,
title VARCHAR(255),
PRIMARY KEY (id)
);
CREATE TABLE Authors (
id INTEGER,
¿rstName VARCHAR (255),
lastName VARCHAR (255),
PRIMARY KEY (id),
UNIQUE ()
);
CREATE TABLE BookAuthors (
bookId INTEGER,
authorId INTEGER,
FOREIGN KEY (bookId) REFERENCES Books (id),
FOREIGN KEY (authorId) REFERENCES Authors (id),
UNIQUE (bookId, authorId)
);
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ɇɚɭɤɨɜɢɣ ɱɚɫɨɩɢɫ ɇɉɍ ɿɦɟɧɿ Ɇ. ɉ. Ⱦɪɚɝɨɦɚɧɨɜɚ

SQL-ɡɚɩɢɬ ɦɚɽ ɧɚɫɬɭɩɧɢɣ ɜɢɝɥɹɞ:
SELECT title
FROM (Books
INNER JOIN BookAuthors ON Books.id = BookAuthors.bookId)
INNER JOIN Authors ON Authors.id = BookAuthors.authorId
WHERE Authors.¿rstName = «John»
Ɋɨɡɜ’ɹɡɚɬɢ ɰɸ ɡɚɞɚɱɭ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɦɟɬɨɞɭ [2], ɦɨɠɧɚ ɡɚ ɬɚɤɢɦ ɚɥɝɨɪɢɬɦɨɦ:
1. ȼɢɡɧɚɱɢɬɢ ɩɪɨɛɥɟɦɭ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɥɹɰɿɣɧɨʀ ɛɚɡɢ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ». Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɩɪɨɚɧɚ-

ɥɿɡɭɜɚɬɢ ɭɦɨɜɭ ɡɚɞɚɱɿ ɬɚ ɜɢɡɧɚɱɢɬɢ ɨɡɧɚɤɢ ɩɪɢɡɧɚɱɟɧɧɹ, ɫɬɪɭɤɬɭɪɢ, ɩɪɢɧɰɢɩɭ ɞɿʀ ɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɯɿɞɧɨʀ
ɛɚɡɢ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ». ȼɢɡɧɚɱɢɬɢ ɩɚɪɚɦɟɬɪ ɜɢɯɿɞɧɨʀ ɛɚɡɢ ɞɚɧɢɯ, ɹɤɢɣ ɧɟɨɛɯɿɞɧɨ ɩɨɤɪɚɳɢɬɢ. ȼɢɡɧɚɱɢɬɢ
ɛɚɠɚɧɟ ɡɧɚɱɟɧɧɹ ɰɶɨɝɨ ɩɚɪɚɦɟɬɪɚ.

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɚ ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɦɚɽ ɛɭɬɢ ɫɟɦɚɧɬɢɱɧɚ ɦɨɞɟɥɶ ɜɢɯɿɞɧɨʀ
ɛɚɡɢ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ»: P0={R0(f), S0(f), D0(f), H0(f)}, ɞɟ Ɋ0 – ɪɟɥɹɰɿɣɧɚ ɛɚɡɚ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ», R0 – ɩɪɢ-
ɡɧɚɱɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ Ɋ0, S0 – ɫɬɪɭɤɬɭɪɚ ɛɚɡɢ ɞɚɧɢɯ P0, D0 – ɩɪɢɧɰɢɩ ɞɿʀ ɛɚɡɢ ɞɚɧɢɯ P0, ɇ0 – ɜɢɯɿɞɧɟ ɫɟɪɟɞɧɽ
ɡɧɚɱɟɧɧɹ ɱɚɫɭ ɜɢɤɨɧɚɧɧɹ ɡɚɩɢɬɭ.

Ⱦɚɥɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɟɜɪɢɫɬɢɱɧɢɯ ɩɢɬɚɧɶ («əɤ ɦɨɠɧɚ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɧɚɧɧɹ ɡɚɩɢɬɿɜ ɭ ɪɟɥɹɰɿɣ-
ɧɿɣ ɛɚɡɿ ɞɚɧɢɯ? ɑɢ ɩɿɞɯɨɞɢɬɶ ɞɥɹ ɰɿɽʀ ɦɟɬɢ ɦɟɯɚɧɿɡɦ ɿɧɞɟɤɫɭɜɚɧɧɹ? əɤ ɫɚɦɟ ɧɟɨɛɯɿɞɧɨ ɡɦɿɧɢɬɢ ɫɬɪɭɤɬɭɪɭ ɬɚ
ɩɪɢɧɰɢɩ ɞɿʀ ɜɢɯɿɞɧɨʀ ɛɚɡɢ ɞɚɧɢɯ, ɳɨɛ ɪɟɚɥɿɡɭɜɚɬɢ ɦɟɯɚɧɿɡɦ ɿɧɞɟɤɫɭɜɚɧɧɹ?») ɧɟɨɛɯɿɞɧɨ ɡɪɨɛɢɬɢ ɩɪɢɩɭɳɟɧɧɹ
ɩɪɨ ɫɬɪɭɤɬɭɪɭ, ɩɪɢɧɰɢɩ ɞɿʀ, ɡɚ ɹɤɢɯ ɧɨɜɚ ɛɚɡɚ ɞɚɧɢɯ ɛɭɞɟ ɦɚɬɢ ɛɚɠɚɧɟ ɡɧɚɱɟɧɧɹ ɲɭɤɚɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.
ɍɡɚɝɚɥɶɧɟɧɚ ɦɨɞɟɥɶ ɧɨɜɨʀ ɛɚɡɢ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ» ɦɚɬɢɦɟ ɜɢɝɥɹɞ: P’={R0(f), S’(f’), D’(f’), H’(f’)≥2H0(f)}.

2. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɜɚɪɿɚɧɬɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɜɢɯɿɞɧɨʀ ɪɟɥɹɰɿɣɧɨʀ ɛɚɡɢ ɞɚɧɢɯ «Ȼɿɛɥɿɨɬɟɤɚ» ɧɟɨɛɯɿɞɧɨ ɜɢɤɨ-
ɧɚɬɢ ɬɚɤɿ ɨɩɟɪɚɰɿʀ:

2.1. ȼɢɡɧɚɱɢɬɢ, ɹɤɿ ɬɚɛɥɢɰɿ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɭ ɡɚɩɢɬɿ.
2.2. ȼɢɡɧɚɱɢɬɢ ɚɬɪɢɛɭɬɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɡɚɩɢɬɿ.
2.3. ȼɢɞɿɥɢɬɢ ɬɿ ɡ ɧɢɯ, ɳɨ ɦɨɠɭɬɶ ɛɭɬɢ ɟɮɟɤɬɢɜɧɨ ɩɪɨɿɧɞɟɤɫɨɜɚɧɿ.
2.4. Ⱦɨɞɚɬɢ ɿɧɞɟɤɫɭɜɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɬɚɛɥɢɰɶ ɡɚ ɚɬɪɢɛɭɬɚɦɢ, ɳɨ ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ ɩɪɢɞɚɬɧɢɦɢ ɞɥɹ ɿɧɞɟɤ-

ɫɭɜɚɧɧɹ. ɍɜɟɫɬɢ ɞɨ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ȻȾ SQL-ɤɨɦɚɧɞɭ, ɹɤɚ ɛɭɞɟ ɜɢɤɨɧɭɜɚɬɢ ɿɧɞɟɤɫɭɜɚɧɧɹ:
CREATE INDEX AuthorFirstNameIndex ON Authors (¿rstName).
2.5. ȼɢɡɧɚɱɢɬɢ ɧɨɜɟ ɫɟɪɟɞɧɽ ɡɧɚɱɟɧɧɹ ɱɚɫɭ ɜɢɤɨɧɚɧɧɹ ɧɚɞɚɧɨɝɨ ɡɚɩɢɬɭ. ɉɨɪɿɜɧɹɬɢ ɣɨɝɨ ɡ ɩɨɱɚɬɤɨɜɢɦ ɡɧɚ-

ɱɟɧɧɹɦ. əɤɳɨ ɧɨɜɟ ɡɧɚɱɟɧɧɹ ɧɟ ɡɚɞɨɜɨɥɶɧɹɽ ɭɦɨɜɿ H’≥2H0, ɜɢɤɨɧɚɬɢ ɫɩɨɱɚɬɤɭ ɞɿʀ 2.3–2.5.
3. Ɂɚɩɢɫɚɬɢ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɭ ɜɢɝɥɹɞɿ ɫɟɦɚɧɬɢɱɧɨʀ ɦɨɞɟɥɿ P’={R0(f), S’(f’), D’(f’), H’(f’)} ɧɨɜɨʀ ɛɚɡɢ ɞɚɧɢɯ

«Ȼɿɛɥɿɨɬɟɤɚ».
4. ȼɢɡɧɚɱɢɬɢ ɪɚɰɿɨɧɚɥɶɧɿɫɬɶ ɨɬɪɢɦɚɧɨɝɨ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ.
Ɉɬɠɟ, ɪɨɡɪɨɛɥɟɧɿ ɧɚ ɨɫɧɨɜɿ ɮɭɧɞɚɦɟɧɬɚɥɿɡɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ ɰɿɥɿ, ɡɦɿɫɬ, ɦɟɬɨɞɢ ɬɚ ɞɢɞɚɤɬɢɱɧɿ ɡɚɫɨɛɢ

ɧɚɜɱɚɧɧɹ ɛɚɡ ɞɚɧɢɯ ɞɚɞɭɬɶ ɡɦɨɝɭ ɫɮɨɪɦɭɜɚɬɢ ɜ ɫɬɭɞɟɧɬɿɜ ɩɪɨɮɟɫɿɣɧɿ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ȱɌ-ɮɚɯɿɜɰɹ ɜɢɤɨɧɭɜɚɬɢ
ɩɪɨɞɭɤɬɢɜɧɭ ɩɪɨɮɟɫɿɣɧɭ ɞɿɹɥɶɧɿɫɬɶ ɡ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿ ɫɬɜɨɪɟɧɧɹ ɛɚɡ ɞɚɧɢɯ ɿ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ȻȾ.
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Ȼɚɪɞɭɫ ɂ. Ⱥ. Ɇɟɬɨɞɢɤɚ ɮɭɧɞɚɦɟɧɬɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɛɚɡɚɦ ɞɚɧɧɵɯ ɛɭɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɨɛɥɚɫɬɢ
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɩɪɨɛɥɟɦɟ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɛɭɱɟɧɢɹ ɛɚɡɚɦ ɞɚɧɧɵɯ ɛɭɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɨɫɧɨɜɟ ɮɭɧɞɚɦɟɧɬɚɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɮɭɧɞɚɦɟɧɬɚɥɢɡɢɪɨɜɚɧɧɨ-
ɝɨ ɨɛɭɱɟɧɢɹ ɛɚɡɚɦ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ. ɉɪɢɜɟɞɟɧɚ ɫɢɫɬɟɦɚ ɭɱɟɛɧɵɯ, ɪɚɡɜɢɜɚɸɳɢɯ ɢ ɜɨɫɩɢɬɚ-
ɬɟɥɶɧɵɯ ɰɟɥɟɣ ɨɛɭɱɟɧɢɹ ɛɚɡɚɦ ɞɚɧɧɵɯ ɩɪɢ ɮɭɧɞɚɦɟɧɬɚɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɟɧɵ ɭɫɥɨɜɢɹ ɮɭɧɞɚɦɟɧɬɚɥɢɡɚɰɢɢ
ɫɨɞɟɪɠɚɧɢɹ ɨɛɭɱɟɧɢɹ ɛɚɡɚɦ ɞɚɧɧɵɯ ɛɭɞɭɳɢɯ ȱɌ-ɫɩɟɰɢɚɥɢɫɬɨɜ. Ⱦɨɤɚɡɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɟɛɧɵɯ ɩɨɧɹ-
ɬɢɣ ɤɭɪɫɚ ɜ ɜɢɞɟ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɫɨɞɟɪɠɚɳɟɣ ɩɪɢɡɧɚɤɢ ɧɚɡɧɚɱɟɧɢɹ, ɫɬɪɭɤɬɭɪɵ, ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ, ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɮɢɥɨɫɨɮɫɤɢɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɬɟɨɪɢɢ, ɡɚɤɨɧɵ, ɤɚɬɟɝɨɪɢɢ. Ɉɩɢɫɚɧɚ ɦɟɬɨɞɢɤɚ ɨɪɝɚɧɢ-
ɡɚɰɢɢ ɩɪɨɞɭɤɬɢɜɧɨɣ ɭɱɟɛɧɨ-ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜɨ ɜɪɟɦɹ ɥɟɤɰɢɨɧɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ.
ɇɚ ɩɪɢɦɟɪɟ ɬɟɦɵ «ɂɧɞɟɤɫɚɰɢɹ» ɨɩɢɫɚɧɵ ɦɟɬɨɞɵ ɢ ɞɢɞɚɤɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɩɪɨɞɭɤɬɢɜɧɨɣ ɭɱɟɛɧɨ-ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ
ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜɨ ɜɪɟɦɹ ɥɟɤɰɢɨɧɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɟɬɨɞɢɤɚ ɨɛɭɱɟɧɢɹ, ɮɭɧɞɚɦɟɧɬɚɥɢɡɚɰɢɹ, ȱɌ-ɫɩɟɰɢɚɥɢɫɬ, ɛɚɡɵ ɞɚɧɧɵɯ, ɰɟɥɢ ɨɛɭɱɟɧɢɹ, ɫɨɞɟɪɠɚ-
ɧɢɟ ɨɛɭɱɟɧɢɹ, ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɞɢɞɚɤɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɩɪɨɞɭɤɬɢɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ.

Bardus I. Ɉ. Method of fundamentalized teaching databases of future specialists in the ¿eld of information
technology

The article is devoted to the problem of improving the quality of teaching databases of future specialists in the ¿eld
of information technologies based on fundamentalization of education. The method of fundamentalized training of databases
and database management systems has been developed. The system of educational, developmental and educational purposes
of training databases provided assuming the fundamentalization of education is given. The conditions of fundamentalization
of the content of training databases for future IT specialists are determined. The necessity of presenting the training concepts
of the course in the form of a semantic model is presented, which contains attributes of purpose, structure, principle of oper-
ation, characteristics and fundamental philosophical and mathematical theories, laws, categories. The organization method
of productive educational and cognitive activity of students during lectures and practical classes is described. An example of the
topic “Indexing” describes the methods and didactic means of productive educational and cognitive activity of students during
lectures and practical classes.

Key words: teaching methodology, fundamentalization, IT specialist, databases, learning goals, content of teaching,
teaching methods, didactic means, productive activity.


