
ɉɟɞɚɝɨɝɿɱɧɿ ɧɚɭɤɢ ȼɢɩɭɫɤ 143’ 2019

174

DOI: https://doi.org/10.31392/NZ-npu-143.2019.21
ɍȾɄ 378.147:539.16.01

ɉɨɞɨɩɪɢɝɨɪɚ ɇ. ȼ.

ɎɎɈɈɊɊɆɆɍɍȼȼȺȺɇɇɇɇəə ȽȽɈɈɌɌɈɈȼȼɇɇɈɈɋɋɌɌȱȱ ɆɆȺȺɃɃȻȻɍɍɌɌɇɇȱȱɏɏ ɍɍɑɑɂɂɌɌȿȿɅɅȱȱȼȼ
ɉɉɊɊɂɂɊɊɈɈȾȾɇɇɂɂɑɑɂɂɏɏ ɇɇȺȺɍɍɄɄ ȾȾɈɈ ɊɊȿȿȺȺɅɅȱȱɁɁȺȺɐɐȱȱȲȲ ɐɐɂɂɄɄɅɅɍɍ

ɇɇȺȺɍɍɄɄɈɈȼȼɈɈȽȽɈɈ ɉɉȱȱɁɁɇɇȺȺɇɇɇɇəə ɁɁȺȺɋɋɈɈȻȻȺȺɆɆɂɂ
ɇɇȺȺȼȼɑɑȺȺɅɅɖɖɇɇɈɈȽȽɈɈ ɎɎȱȱɁɁɂɂɑɑɇɇɈɈȽȽɈɈ ȿȿɄɄɋɋɉɉȿȿɊɊɂɂɆɆȿȿɇɇɌɌɍɍ

ɇɚɰɿɨɧɚɥɶɧɿ ɩɪɿɨɪɢɬɟɬɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɹɤɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ
ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɬɚ ɩɟɪɟɯɿɞ ɜɢɳɨʀ ɲɤɨɥɢ ɍɤɪɚʀɧɢ ɧɚ ɧɨɜɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ
ɨɫɜɿɬɢ (ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ) ɚɤɬɭɚɥɿɡɭɜɚɥɢ ɩɨɬɪɟɛɭ ɜ ɮɚɯɿɜɰɹɯ, ɡɞɚɬɧɢɯ ɡɚɛɟɡɩɟɱɭɜɚɬɢ
ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɜɫɟɛɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɫɭɛ’ɽɤɬɿɜ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ. ɍ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ
ɨɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭɽ ɪɟɮɨɪɦɭɜɚɧɧɹ ɩɪɨɰɟɫɭ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ, ɩɪɨɮɟɫɿɣɧɚ
ɞɿɹɥɶɧɿɫɬɶ ɹɤɢɯ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɭ ɜɢɯɨɜɚɧɰɿɜ ɰɿɥɿɫɧɢɯ ɭɹɜɥɟɧɶ ɩɪɨ ɫɢɫɬɟɦɭ
ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ, ɳɨ ɜɨɞɧɨɱɚɫ ɩɨɬɪɟɛɭɽ ɧɟ ɥɢɲɟ ɛɚɡɨɜɢɯ ɩɪɢɪɨɞɧɢɱɨ-ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɧɚɧɶ ɿ
ɭɦɿɧɶ, ɚ ɣ ɬɚɤɢɯ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɞɚɬɧɿɫɬɶ ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɞɨ ʀɯɧɶɨʀ ɪɟɚɥɿɡɚɰɿʀ ɭ
ɩɪɨɮɟɫɿɣɧɿɣ ɞɿɹɥɶɧɨɫɬɿ, ɝɨɬɨɜɧɨɫɬɿ ɞɨ ɿɧɧɨɜɚɰɿɣ ɹɤ ɭ ɡɦɿɫɬɿ, ɬɚɤ ɿ ɬɟɯɧɨɥɨɝɿɹɯ ɧɚɜɱɚɧɧɹ
ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ.

ɋɬɚɬɬɹ ɩɪɢɫɜɹɱɟɧɚ ɩɪɨɛɥɟɦɿ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɞɨ
ɮɨɪɦɭɜɚɧɧɹ ɨɫɧɨɜɧɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɭ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤɚɯ ɿ ɬɟɯɧɨɥɨɝɿɹɯ, ɧɚɭɤɨɜɨɝɨ
ɪɨɡɭɦɿɧɧɹ ɩɪɢɪɨɞɢ ɿ ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɚ ɬɚɤɨɠ ɡɞɚɬɧɨɫɬɿ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɣɨɝɨ ɜ ɩɪɚɤɬɢɱɧɿɣ
ɞɿɹɥɶɧɨɫɬɿ. Ƚɨɬɨɜɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɞɨ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ
ɪɨɡɝɥɹɞɚɽɬɶɫɹ ɡ ɩɨɡɢɰɿɣ ʀɯɧɶɨʀ ɩɪɢɪɨɞɧɢɱɨ-ɧɚɭɤɨɜɨʀ ɬɚ ɦɟɬɨɞɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ. ɉɪɟɞɫɬɚɜɥɟɧɿ
ɦɟɬɨɞɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɿ ɪɟɚɥɿɡɚɰɿʀ ɰɢɤɥɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ
ɧɚɭɤɨɜɢɣ ɦɟɬɨɞ, ɫɩɨɫɬɟɪɿɝɚɬɢ, ɚɧɚɥɿɡɭɜɚɬɢ, ɮɨɪɦɭɥɸɜɚɬɢ ɝɿɩɨɬɟɡɢ, ɡɛɢɪɚɬɢ ɞɚɧɿ, ɩɪɨɜɨɞɢɬɢ
ɟɤɫɩɟɪɢɦɟɧɬɢ, ɚɧɚɥɿɡɭɜɚɬɢ ɪɟɡɭɥɶɬɚɬɢ ɧɚ ɩɪɢɤɥɚɞɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɡɚɜɞɚɧɧɹ ɡ ɮɿɡɢɤɢ:
ɜɢɡɧɚɱɟɧɧɹ ɞɨɛɪɨɬɧɨɫɬɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɚɹɬɧɢɤɚ. Ⱦɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɭɜɿɣɲɥɢ
ɩɪɨɫɬɿ ɰɢɮɪɨɜɿ ɜɢɦɿɪɸɜɚɥɶɧɿ ɩɪɢɥɚɞɢ ɬɚ ɚɜɬɨɪɫɶɤɟ ɫɚɦɨɪɨɛɧɟ ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɭɦɨɠɥɢɜɥɸɽ
ɪɟɚɥɿɡɚɰɿɸ ɩɪɨɩɨɧɨɜɚɧɨɝɨ ɡɚɜɞɚɧɧɹ ɜ ɧɚɜɱɚɥɶɧɨɦɭ ɮɿɡɢɱɧɨɦɭ ɟɤɫɩɟɪɢɦɟɧɬɿ.

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɇɨɜɚ ɭɤɪɚʀɧɫɶɤɚ ɲɤɨɥɚ, ɨɫɧɨɜɧɿ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɭ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤɚɯ ɿ
ɬɟɯɧɨɥɨɝɿɹɯ, ɧɚɭɤɨɜɢɣ ɦɟɬɨɞ ɩɿɡɧɚɧɧɹ, ɬɟɨɪɟɬɢɱɧɿ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɦɟɬɨɞɢ ɮɿɡɢɤɢ,
ɧɚɜɱɚɥɶɧɢɣ ɮɿɡɢɱɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ.

ɇɚɰɿɨɧɚɥɶɧɿ ɩɪɿɨɪɢɬɟɬɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɹɤɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨʀ
ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɬɚ ɩɟɪɟɯɿɞ ɜɢɳɨʀ ɲɤɨɥɢ ɍɤɪɚʀɧɢ
ɧɚ ɧɨɜɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɨɫɜɿɬɢ (ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ) ɚɤɬɭɚɥɿɡɭɜɚɥɢ ɩɨɬɪɟɛɭ ɜ ɮɚɯɿɜɰɹɯ,
ɡɞɚɬɧɢɯ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɜɫɟɛɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɫɭɛ’ɽɤɬɿɜ
ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ. ɍ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ ɨɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭɽ ɪɟɮɨɪɦɭɜɚɧɧɹ
ɩɪɨɰɟɫɭ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ, ɩɪɨɮɟɫɿɣɧɚ ɞɿɹɥɶɧɿɫɬɶ ɹɤɢɯ ɫɩɪɹɦɨɜɚɧɚ ɧɚ
ɮɨɪɦɭɜɚɧɧɹ ɭ ɜɢɯɨɜɚɧɰɿɜ ɰɿɥɿɫɧɢɯ ɭɹɜɥɟɧɶ ɩɪɨ ɫɢɫɬɟɦɭ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ, ɳɨ
ɜɨɞɧɨɱɚɫ ɩɨɬɪɟɛɭɽ ɧɟ ɥɢɲɟ ɛɚɡɨɜɢɯ ɩɪɢɪɨɞɧɢɱɨ-ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɧɚɧɶ ɿ ɭɦɿɧɶ , ɚ ɣ
ɬɚɤɢɯ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɞɚɬɧɿɫɬɶ ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɞɨ ʀɯɧɶɨʀ ɪɟɚɥɿɡɚɰɿʀ ɭ
ɩɪɨɮɟɫɿɣɧɿɣ ɞɿɹɥɶɧɨɫɬɿ, ɝɨɬɨɜɧɨɫɬɿ ɞɨ ɿɧɧɨɜɚɰɿɣ ɹɤ ɭ ɡɦɿɫɬɿ, ɬɚɤ ɿ ɬɟɯɧɨɥɨɝɿɹɯ
ɧɚɜɱɚɧɧɹ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ. ɍ ɩɟɞɚɝɨɝɿɱɧɢɯ ɭɧɿɜɟɪɫɢɬɟɬɚɯ ɨɫɧɨɜɨɸ ɮɨɪɦɭɜɚɧɧɹ
ɝɨɬɨɜɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɞɨ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɽ ʀɯɧɹ
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ɩɪɢɪɨɞɧɢɱɨ-ɧɚɭɤɨɜɚ ɬɚ ɦɟɬɨɞɢɱɧɚ ɩɿɞɝɨɬɨɜɤɚ. Ʉɨɠɟɧ ɡ ɰɢɯ ɫɤɥɚɞɧɢɤɿɜ ɭ ɫɬɪɭɤɬɭɪɿ
ɩɪɨɮɟɫɿɣɧɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɦɚɣɛɭɬɧɶɨɝɨ ɮɚɯɿɜɰɹ ɨɯɨɩɥɸɽ ɫɢɫɬɟɦɭ
ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɩɪɢɪɨɞɧɢɱɢɯ ɡɧɚɧɶ, ɧɚɭɤɨɜɢɯ ɩɨɧɹɬɶ, ɡɚɤɨɧɿɜ ɿ ɬɟɨɪɿɣ, ɨɫɧɨɜɧɿ
ɦɟɬɨɞɢ ɬɟɨɪɟɬɢɱɧɨɝɨ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɩɿɡɧɚɧɧɹ ɬɚ ɦɟɬɨɞɢ ɧɚɜɱɚɧɧɹ
ɩɪɢɪɨɞɧɢɱɢɯ ɞɢɫɰɢɩɥɿɧ, ɭɪɚɯɨɜɭɸɱɢ ɨɫɨɛɢɫɬɿɫɧɿ ɹɤɨɫɬɿ ɬɢɯ, ɯɬɨ ɧɚɜɱɚɽɬɶɫɹ. Ɍɚɤɚ
ɫɢɫɬɟɦɚ ɩɨɤɥɢɤɚɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɭɫɩɿɲɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ
ɞɿɹɥɶɧɨɫɬɿ ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ, ɫɩɪɢɹɬɢ ɮɨɪɦɭɜɚɧɧɸ
ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɬɨɪɫɶɤɢɯ ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ, ɥɨɝɿɱɧɨɝɨ ɦɢɫɥɟɧɧɹ,
ɮɨɪɦɭɜɚɧɧɸ ɧɚɭɤɨɜɨɝɨ ɫɜɿɬɨɝɥɹɞɭ ɬɨɳɨ. ɉɪɢ ɰɶɨɦɭ ɫɥɿɞ ɭɪɚɯɨɜɭɜɚɬɢ, ɳɨ
ɮɨɪɦɭɜɚɧɧɹ ɝɨɬɨɜɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɞɨ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɨɫɨɛɥɢɜɨ
ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɧɚɰɿɨɧɚɥɶɧɢɦɢ ɩɪɿɨɪɢɬɟɬɚɦɢ ɿ ɪɟɮɨɪɦɭɜɚɧɧɹɦ ɫɟɪɟɞɧɶɨʀ ɨɫɜɿɬɢ
ɍɤɪɚʀɧɢ ɜ ɤɨɧɬɟɤɫɬɿ ɪɟɚɥɿɡɚɰɿʀ ɤɨɧɰɟɩɬɭɚɥɶɧɢɯ ɡɚɫɚɞ ɧɨɜɨʀ ɭɤɪɚʀɧɫɶɤɨʀ ɲɤɨɥɢ, ɹɤɿ
ɚɤɬɭɚɥɿɡɭɸɬɶ ɩɨɬɪɟɛɭ ɩɪɢɣɧɹɬɬɹ ɽɜɪɨɩɟɣɫɶɤɨʀ ɫɢɫɬɟɦɢ ɨɰɿɧɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ
ɨɫɜɿɬɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ ɭɱɧɿɜ. Ⱦɨ ɨɞɧɿɽʀ ɡ ɞɟɫɹɬɢ ɤɥɸɱɨɜɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɧɨɜɨʀ
ɭɤɪɚʀɧɫɶɤɨʀ ɲɤɨɥɢ ɜɿɞɧɟɫɟɧɨ “ɨɫɧɨɜɧɿ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɭ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤɚɯ ɿ
ɬɟɯɧɨɥɨɝɿɹɯ” – ɧɚɭɤɨɜɟ ɪɨɡɭɦɿɧɧɹ ɩɪɢɪɨɞɢ ɿ ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɚ ɬɚɤɨɠ
ɡɞɚɬɧɿɫɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɣɨɝɨ ɜ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ. ɍɦɿɧɧɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ
ɧɚɭɤɨɜɢɣ ɦɟɬɨɞ, ɫɩɨɫɬɟɪɿɝɚɬɢ, ɚɧɚɥɿɡɭɜɚɬɢ, ɮɨɪɦɭɥɸɜɚɬɢ ɝɿɩɨɬɟɡɢ, ɡɛɢɪɚɬɢ ɞɚɧɿ,
ɩɪɨɜɨɞɢɬɢ ɟɤɫɩɟɪɢɦɟɧɬɢ, ɚɧɚɥɿɡɭɜɚɬɢ ɪɟɡɭɥɶɬɚɬɢ [1].

Ɂ ɰɶɨɝɨ ɩɨɝɥɹɞɭ ɦɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɜɪɚɯɭɜɚɧɧɹ ɰɶɨɝɨ ɮɚɤɬɭ ɜ
ɩɪɨɰɟɫɿ ɦɟɬɨɞɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɞɨ ɪɟɚɥɿɡɚɰɿʀ
ɰɢɤɥɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɡɚɫɨɛɚɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɮɿɡɢɱɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ.

Ⱥɧɚɥɿɡ ɧɚɭɤɨɜɢɯ ɩɫɢɯɨɥɨɝɨ-ɩɟɞɚɝɨɝɿɱɧɢɯ ɬɚ ɦɟɬɨɞɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ,
ɧɚɜɱɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɿ ɩɿɞɪɭɱɧɢɤɿɜ ɡ ɮɿɡɢɤɢ, ɞɨɫɜɿɞ ɜɢɤɥɚɞɚɧɧɹ ɤɭɪɫɿɜ, ɡɚɝɚɥɶɧɨʀ ɿ
ɬɟɨɪɟɬɢɱɧɨʀ ɮɿɡɢɤɢ, ɦɟɬɨɞɢɤɢ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ ɜ ɩɟɞɚɝɨɝɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ
ɞɨɡɜɨɥɹɽ ɧɚɦ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɬɪɚɞɢɰɿɣɧɚ ɫɯɟɦɚ ɮɨɪɦɚɥɶɧɨ-ɥɨɝɿɱɧɨɝɨ ɩɿɞɯɨɞɭ,
ɧɟ ɩɨɜɧɨɸ ɦɿɪɨɸ ɡɚɛɟɡɩɟɱɭɽ ɜɢɤɨɧɚɧɧɹ ɫɭɱɚɫɧɢɯ ɜɢɦɨɝ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ
ɩɪɢɪɨɞɧɢɱɨ-ɧɚɭɤɨɜɨʀ ɨɫɜɿɬɢ ɨɫɤɿɥɶɤɢ ɩɨɡɚ ʀʀ ɭɜɚɝɨɸ ɡɚɥɢɲɚɸɬɶɫɹ: ɩɨ-ɩɟɪɲɟ,
ɩɪɨɛɥɟɦɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ ɨɫɨɛɢɫɬɿɫɧɨɝɨ ɪɨɡɜɢɬɤɭ ɫɬɭɞɟɧɬɿɜ ɳɨɞɨ ɮɨɪɦɭɜɚɧɧɹ:
ɦɨɬɢɜɚɰɿʀ, ɿɧɬɟɪɟɫɭ, ɫɨɰɿɚɥɿɡɚɰɿʀ, ɫɚɦɨɫɬɿɣɧɨɫɬɿ ɿ ɬɜɨɪɱɨɫɬɿ ɭ ɧɚɜɱɚɧɧɿ; ɩɨ-ɞɪɭɝɟ, ɳɨ
ɜɚɠɥɢɜɨ ɞɥɹ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ – ɰɟ ɩɪɨɛɥɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɟɦɩɿɪɢɱɧɨɝɨ ɿ
ɬɟɨɪɟɬɢɱɧɨɝɨ ɡɧɚɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹ ɛɚɝɚɬɨɩɥɚɧɨɜɨɫɬɿ ɣ ɪɨɡɦɚʀɬɬɹ ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ
ɮɿɡɢɤɢ ɜ ɣɨɝɨ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɩɪɨɰɟɫɭɚɥɶɧɢɯ ɚɫɩɟɤɬɚɯ. ɇɚ ɧɚɲ ɩɨɝɥɹɞ, ɞɥɹ
ɫɬɜɨɪɟɧɧɹ ɦɨɞɟɥɿ ɤɜɚɡɿɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜɱɢɬɟɥɹ ɮɿɡɢɤɢ ɜ ɦɟɬɨɞɢɱɧɢɯ
ɤɭɪɫɚɯ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɜɚɠɥɢɜɢɦɢ ɽ ɪɟɡɭɥɶɬɚɬɢ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ
ɩɨɩɟɪɟɞɧɢɤɿɜ, ɹɤɿ ɩɪɨɣɲɥɢ ɟɮɟɤɬɢɜɧɭ ɩɟɪɟɜɿɪɤɭ ɩɪɚɤɬɢɤɨɸ ʀɯ ɭɩɪɨɜɚɞɠɟɧɧɹ ɜ
ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɸ ɲɤɨɥɭ.

Ɂɨɤɪɟɦɚ ɡɚ ɪɚɞɹɧɫɶɤɢɯ ɱɚɫɿɜ ɜɿɞɨɦɨɸ, ɜ ɚɫɩɟɤɬɿ ɮɨɪɦɭɜɚɧɧɹ ɬɜɨɪɱɢɯ
ɡɞɿɛɧɨɫɬɟɣ ɭɱɧɿɜ ɜ ɝɚɥɭɡɿ ɮɿɡɢɤɨ-ɬɟɯɧɿɱɧɨʀ ɬɜɨɪɱɨɫɬɿ ɬɚ ɜɢɧɚɯɿɞɧɢɰɬɜɚ ɽ ɪɨɛɨɬɚ
ȼ. Ƚ. Ɋɚɡɭɦɨɜɫɶɤɨɝɨ, ɹɤɨɦɭ ɜɞɚɥɨɫɹ ɜɿɞɲɭɤɚɬɢ ɞɨɫɬɚɬɧɶɨ ɭɧɿɜɟɪɫɚɥɶɧɢɣ
(ɦɟɬɨɞɨɥɨɝɿɱɧɢɣ) ɿɧɫɬɪɭɦɟɧɬ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨɝɨ ɩɿɡɧɚɧɧɹ – ɩɪɢɧɰɢɩ
ɰɢɤɥɿɱɧɨɫɬɿ, ɹɤɢɣ ɞɚɽ ɡɦɨɝɭ ɱɿɬɤɨ ɩɨɛɭɞɭɜɚɬɢ ɟɬɚɩɢ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ
ɞɿɹɥɶɧɨɫɬɿ ɭɱɧɿɜ ɡ ɮɿɡɢɤɢ ɡɚ ɫɯɟɦɨɸ, ɹɤɚ ɜɿɞɞɡɟɪɤɚɥɸɽ ɥɨɝɿɤɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ
ɩɪɢɪɨɞɢ. ȼɿɧ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɧɚɫɬɭɩɧɨɸ ɥɨɝɿɤɨɸ ɨɪɝɚɧɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨ-
ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ:  “ɮɚɤɬɢ, ɩɪɨɛɥɟɦɚ – ɝɿɩɨɬɟɡɚ, ɦɨɞɟɥɶ – ɧɚɫɥɿɞɨɤ –
ɟɤɫɩɟɪɢɦɟɧɬ, ɩɪɚɤɬɢɤɚ” [4]. ɉɪɢɧɰɢɩ ɰɢɤɥɿɱɧɨɫɬɿ ɭ ɹɜɧɿɣ ɿ ɧɟɹɜɧɿɣ ɮɨɪɦɿ ɽ ɧɨɪɦɨɸ
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ɩɿɡɧɚɧɧɹ, ɳɨ ɤɨɧɤɪɟɬɢɡɭɽɬɶɫɹ ɞɥɹ ɞɜɨɯ ɩɪɨɜɿɞɧɢɯ ɜɢɞɿɜ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ –
ɟɤɫɩɟɪɢɦɟɧɬɭɜɚɧɧɹ ɬɚ ɦɨɞɟɥɸɜɚɧɧɹ, ɳɨ ɽ ɚɩɪɨɤɫɢɦɨɜɚɧɢɦɢ ɜɿɞ ɦɟɬɨɞɿɜ
ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɮɿɡɢɱɧɢɯ ɹɜɢɳ ɿ ɩɪɨɰɟɫɿɜ – ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɿ ɬɟɨɪɟɬɢɱɧɨ,
ɨɫɬɚɧɧɿ ɭ ɮɿɡɢɰɿ ɽ ɪɿɜɧɨɩɪɚɜɧɢɦɢ ɿ ɜɡɚɽɦɨɞɨɩɨɜɧɸɜɚɧɢɦɢ.

ɉɪɨɛɥɟɦɿ ɮɨɪɦɭɜɚɧɧɹ ɬɟɨɪɟɬɢɱɧɢɯ ɭɡɚɝɚɥɶɧɟɧɶ ɮɿɡɢɱɧɢɯ ɡɧɚɧɶ ɩɪɢɫɜɹɱɟɧɿ
ɪɨɛɨɬɢ ȼ. ȼ. Ɇɭɥɬɚɧɨɜɫɶɤɨɝɨ, ɹɤɢɣ ɡɚɩɪɨɩɨɧɭɜɚɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ
ɡɞɿɣɫɧɸɜɚɬɢ ɡɚ ɭɧɿɜɟɪɫɚɥɶɧɨɸ ɫɯɟɦɨɸ ɫɬɪɭɤɬɭɪɢ ɮɿɡɢɱɧɨʀ ɬɟɨɪɿʀ. ɉɪɢ ɰɶɨɦɭ ɜ
ɡɦɿɫɬɿ ɧɚɜɱɚɧɧɹ ɜɢɞɿɥɹɸɬɶɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ ɹɜɢɳɚ, ɚ ɩɨɬɿɦ ɜɢɤɥɚɞɚɸɬɶɫɹ ʀɯ
ɬɟɨɪɿʀ, ɡ’ɹɫɨɜɭɽɬɶɫɹ ʀɯ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ
[3]. Ɇɟɯɚɧɿɡɦ ɭɡɚɝɚɥɶɧɟɧɧɹ ɜ ɪɨɡɜɢɬɤɭ ɬɟɨɪɟɬɢɱɧɨɝɨ ɦɢɫɥɟɧɧɹ ɫɭɛ’ɽɤɬɿɜ ɧɚɜɱɚɧɧɹ
ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ ɩɪɢɧɰɢɩɨɦ ɝɟɧɟɪɚɥɿɡɚɰɿʀ, ɹɤɢɣ ɜɨɞɧɨɱɚɫ ɡɭɦɨɜɥɸɽ ɡɧɚɱɧɟ
ɪɨɡɲɢɪɟɧɧɹ ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ, ɳɨ ɩɨɬɪɟɛɭɽ ɜɿɞɲɭɤɚɧɧɹ ɦɟɯɚɧɿɡɦɿɜ ɛɚɥɚɧɫɭɜɚɧɧɹ
ɰɶɨɝɨ ɩɪɨɰɟɫɭ.

ɍ ɜɿɬɱɢɡɧɹɧɿɣ ɧɚɭɤɨɜɿɣ ɦɟɬɨɞɢɱɧɿɣ ɲɤɨɥɿ ɜɢɪɿɲɟɧɧɸ ɩɪɨɛɥɟɦɢ ɜɡɚɽɦɨɡɜ’ɹɡɤɭ
ɬɟɨɪɟɬɢɱɧɨɝɨ ɬɚ ɟɦɩɿɪɢɱɧɨɝɨ ɜ ɧɚɜɱɚɧɧɿ ɮɿɡɢɤɢ ɜɿɞɨɦɢɦ ɽ ɞɨɫɥɿɞɠɟɧɧɹ
Ɉ. ȱ. Ʌɹɲɟɧɤɚ, ɹɤɢɣ ɪɨɡɝɥɹɞɚɽ ɰɟɣ ɡɜ’ɹɡɨɤ ɲɢɪɲɟ ɧɿɠ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɪɿɜɧɿɜ
ɩɿɡɧɚɧɧɹ ɿ ɜɢɞɿɥɹɽ ɞɟɤɿɥɶɤɚ ɧɚɩɪɹɦɿɜ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɹɤɢɯ ɧɢɦ ɨɛʉɪɭɧɬɨɜɚɧɨ
ɦɟɬɨɞɢɱɧɭ ɦɨɞɟɥɶ ɮɨɪɦɭɜɚɧɧɹ ɜ ɭɱɧɿɜ ɮɿɡɢɱɧɨɝɨ ɡɧɚɧɧɹ ɧɚ ɧɨɜɿɣ ɤɨɧɰɟɩɬɭɚɥɶɧɿɣ
ɨɫɧɨɜɿ ɽɞɧɨɫɬɿ ɡɦɿɫɬɨɜɨɝɨ ɿ ɩɪɨɰɟɫɭɚɥɶɧɨɝɨ ɤɨɦɩɨɧɟɧɬɿɜ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ , ɳɨ
ɞɚɥɨ ɡɦɨɝɭ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ ɧɚ ɧɨɜɢɯ ɬɟɨɪɟɬɢɤɨ-ɦɟɬɨɞɢɱɧɢɯ ɡɚɫɚɞɚɯ [2].

Ɋɚɡɨɦ ɡ ɬɢɦ, ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ ɡɚɫɨɛɚɦɢ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ,
ɦɟɬɨɞɢɱɧɚ ɦɨɞɟɥɶ ɽɞɧɨɫɬɿ ɡɦɿɫɬɨɜɨɝɨ ɿ ɩɪɨɰɟɫɭɚɥɶɧɨɝɨ ɤɨɦɩɨɧɟɧɬɿɜ ɩɨɬɪɟɛɭɽ
ɜɪɚɯɭɜɚɧɧɹ ɩɿɡɧɚɜɚɥɶɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɦɟɬɨɞɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ, ɡɨɤɪɟɦɚ ɰɟ ɞɚɽ
ɡɦɨɝɭ ɨɛʉɪɭɧɬɭɜɚɬɢ ɨɛ’ɽɤɬɢɜɧɿɫɬɶ ɜɡɚɽɦɨɡɜ’ɹɡɤɭ ɬɟɨɪɟɬɢɱɧɨɝɨ ɬɚ ɟɦɩɿɪɢɱɧɨɝɨ ɜ
ɧɚɜɱɚɧɧɿ ɮɿɡɢɤɢ, ɳɨ ɜ ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɿɣ ɲɤɨɥɿ ɪɟɚɥɿɡɨɜɚɧɨ ɧɚ ɡɚɫɚɞɚɯ ɚɧɚɥɨɝɿʀ
ɧɚɫɥɿɞɤɿɜ ɟɦɩɿɪɢɱɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɬɚ ɭɡɚɝɚɥɶɧɟɧɶ ɡ ɬɟɨɪɟɬɢɱɧɢɦɢ ɨɫɧɨɜɚɦɢ
ɮɿɡɢɤɢ. Ɉɬɠɟ, ɪɨɡɜɢɜɚɸɱɢ ɿɞɟʀ ɩɨɩɟɪɟɞɧɢɤɿɜ, ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɜɿɞɞɡɟɪɤɚɥɟɧɧɹ
ɜ ɧɚɜɱɚɥɶɧɨɦɭ ɩɿɡɧɚɧɧɿ ɦɟɬɨɞɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɦɢ ɜɛɚɱɚɽɦɨ ɭ ɤɨɧɰɟɩɬɭɚɥɶɧɿɣ
ɿɞɟʀ ɽɞɧɨɫɬɿ ɡɦɿɫɬɭ ɿ ɦɟɬɨɞɿɜ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ ɭ ɿɧɬɟɝɪɨɜɚɧɨɦɭ ɜɡɚɽɦɨɡɜ’ɹɡɤɭ ʀɯɧɶɨʀ
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨʀ ɿ ɦɟɬɨɞɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɜ
ɤɨɧɬɟɤɫɬɿ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ.

Ɇɟɬɨɞɢɤɚ ɧɚɜɱɚɧɧɹ ɰɢɤɥɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɫɤɥɚɞɚɸɬɶ ɤɿɥɶɤɚ ɤɥɸɱɨɜɢɯ
ɦɨɦɟɧɬɿɜ. ɉɨ-ɩɟɪɲɟ, ɩɟɪɟɯɿɞ ɜɿɞ ɮɚɤɬɿɜ ɞɨ ɦɨɞɟɥɿ ɦɚɽ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɜ ɫɩɿɥɶɧɿɣ
ɞɿɹɥɶɧɨɫɬɿ ɜɱɢɬɟɥɹ ɡ ɭɱɧɹɦɢ, ɛɟɡ ɩɨɫɢɥɚɧɶ ɧɚ ɚɜɬɨɪɢɬɟɬɢ, ɜɫɿɥɹɤɨ ɡɚɨɯɨɱɭɸɱɢ ʀɯ
ɫɚɦɨɫɬɿɣɧɿɫɬɶ ɞɨ ɜɢɫɭɧɟɧɧɹ ɩɪɚɜɞɢɜɢɯ ɝɿɩɨɬɟɡ. ɉɨ-ɞɪɭɝɟ, ɩɪɢ ɩɟɪɟɯɨɞɿ ɜɿɞ
ɧɚɫɥɿɞɤɿɜ ɬɟɨɪɿʀ ɞɨ ɭɦɨɜ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜɚɪɬɨ ɨɡɧɚɣɨɦɢɬɢ ɭɱɧɿɜ ɡ ɫɭɱɚɫɧɢɦɢ
ɭɦɨɜɚɦɢ ɿ ɦɨɠɥɢɜɨɫɬɹɦɢ ɟɤɫɩɟɪɢɦɟɧɬɭɜɚɧɧɹ. ɉɨ-ɬɪɟɬɽ, ɫɢɫɬɟɦɚ ɟɤɫɩɟɪɢɦɟɧɬɿɜ,
ɹɤɚ ɨɛʉɪɭɧɬɨɜɭɽ ɮɿɡɢɱɧɭ ɬɟɨɪɿɸ, ɦɚɽ ɫɤɥɚɞɚɬɢ ɞɟɦɨɧɫɬɪɚɰɿɣɧɿ, ɥɚɛɨɪɚɬɨɪɧɿ
ɮɨɪɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɬɚ ɜɢɤɨɧɚɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ
ɡɚɜɞɚɧɶ, ɳɨ ɡɚɛɟɡɩɟɱɭɽ ɨɪɝɚɧɿɡɚɰɿɸ ɟɮɟɤɬɢɜɧɨʀ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ
ɞɿɹɥɶɧɨɫɬɿ ɿ, ɡɨɤɪɟɦɚ, ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɭ ɪɨɛɨɬɭ.

Ɉɩɬɢɦɚɥɶɧɨɸ ɽ ɫɢɬɭɚɰɿɹ, ɤɨɥɢ ɧɚɜɱɚɥɶɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ
ɬɟɨɪɟɬɢɱɧɢɦɢ ɨɫɧɨɜɚɦɢ ɜɢɜɱɟɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɮɿɡɢɱɧɨɝɨ ɩɪɨɰɟɫɭ ɚɛɨ ɹɜɢɳɚ.
ɐɟ ɨɡɧɚɱɚɽ, ɳɨ ɬɚɤɢɣ ɟɤɫɩɟɪɢɦɟɧɬ ɧɨɫɢɬɶ ɧɟ ɿɥɸɫɬɪɚɬɢɜɧɢɣ, ɚ ɞɨɤɚɡɨɜɢɣ
ɯɚɪɚɤɬɟɪ, ɿ ɣɨɝɨ ɪɟɡɭɥɶɬɚɬ ɞɚɽ ɜɢɱɟɪɩɧɟ ɩɨɹɫɧɟɧɧɹ. ɐɢɦ ɡɚɝɨɫɬɪɸɽɬɶɫɹ ɩɪɨɛɥɟɦɚ
ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨɫɬɚɬɧɶɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɱɢɬɟɥɹ ɮɿɡɢɤɢ ɿ
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ɧɚɹɜɧɨɫɬɿ ɜɿɞɩɨɜɿɞɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɛɚɡɢ ɳɨɞɨ ɠɨɪɫɬɤɨʀ ɜɢɦɨɝɢ ɩɪɢɫɭɬɧɨɫɬɿ
ɧɚɜɱɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɩɪɚɤɬɢɱɧɨ ɧɚ ɤɨɠɧɨɦɭ ɭɪɨɰɿ, ɤɨɠɧɨɦɭ ɡɚɧɹɬɬɿ [4].

ɍ ɩɪɨɰɟɫɿ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɩɟɪɟɯɿɞ ɜɿɞ ɮɚɤɬɿɜ ɞɨ ɦɨɞɟɥɿ ɿ ɜɿɞ ɧɚɫɥɿɞɤɿɜ ɞɨ
ɟɤɫɩɟɪɢɦɟɧɬɭ ɧɨɫɹɬɶ ɿɧɬɭʀɬɢɜɧɢɣ ɯɚɪɚɤɬɟɪ, ɬɨɦɭ ɫɚɦɟ ɜɨɧɢ ɜɢɡɧɚɱɚɸɬɶ ɫɭɬɧɿɫɬɶ
ɦɢɫɥɟɧɧɹ ɭɱɧɿɜ ɡ ɮɿɡɢɤɢ. Ɋɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ ɡ ɮɿɡɢɤɢ ɬɚɤɨɠ ɫɩɪɢɹɽ ɪɨɡɜɢɬɤɭ
ɦɢɫɥɟɧɧɹ ɭɱɧɿɜ. ɉɪɨɬɟ ɪɨɡɪɚɯɭɧɤɨɜɿ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɭɸɬɶ ɥɢɲɟ ɬɟɨɪɟɬɢɱɧɿ ɦɨɞɟɥɿ
ɹɜɢɳɚ ɿ ɧɟ ɬɨɪɤɚɸɬɶɫɹ ɝɥɢɛɢɧɧɢɯ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɮɨɪɦɭɸɬɶ ɦɢɫɥɟɧɧɹ ɡ ɮɿɡɢɤɢ.
ȱɧɚɤɲɟ ɤɚɠɭɱɢ, ɦɨɠɧɚ ɧɚɜɱɢɬɢɫɶ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɡɚɞɚɱɿ, ɚɥɟ ɧɟ ɧɚɜɱɢɬɢɫɶ ɮɿɡɢɰɿ.

Ⱦɟɳɨ ɿɧɚɤɲɨɸ ɜɢɝɥɹɞɚɽ ɫɢɬɭɚɰɿɹ ɩɨɜ’ɹɡɚɧɚ ɿɡ ɪɨɡɜ’ɹɡɭɜɚɧɧɹɦ
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɡɚɞɚɱ, ɜ ɹɤɢɯ ɩɨɛɭɞɨɜɿ ɬɟɨɪɟɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɟɪɟɞɭɽ
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɣ ɩɨɲɭɤ ɮɚɤɬɿɜ ɳɨɞɨ ɮɨɪɦɭɥɸɜɚɧɧɹ ɭɦɨɜɢ ɬɚɤɨʀ ɡɚɞɚɱɿ, ɚɛɨ
ɤɨɥɢ ɨɬɪɢɦɚɧɢɣ ɪɟɡɭɥɶɬɚɬ ɬɟɨɪɟɬɢɱɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ ɩɿɞɬɜɟɪɞɠɭɽ ɟɤɫɩɟɪɢɦɟɧɬ.
Ʉɨɠɧɚ ɡ ɬɚɤɢɯ ɡɚɞɚɱ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɞɿɜ ɧɚɜɱɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɦɨɠɟ ɛɭɬɢ
ɪɟɚɥɿɡɨɜɚɧɨɸ ɭ ɞɟɦɨɧɫɬɪɚɰɿɣɧɨɦɭ ɚɛɨ ɮɪɨɧɬɚɥɶɧɨɦɭ ɜɚɪɿɚɧɬɿ, ɛɭɬɢ ɱɚɫɬɢɧɨɸ
ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɪɨɛɨɬɢ ɬɨɳɨ. ɉɨɫɬɚɧɨɜɤɚ ɿ ɜɢɤɨɧɚɧɧɹ ɧɚɜɱɚɥɶɧɨɝɨ ɮɿɡɢɱɧɨɝɨ
ɟɤɫɩɟɪɢɦɟɧɬɭ ɩɨɬɪɟɛɭɽ ɧɟɨɛɯɿɞɧɢɯ ɭɦɨɜ ɳɨɞɨ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ . ɋɬɜɨɪɸɸɱɢ ɭɦɨɜɢ
ɟɤɫɩɟɪɢɦɟɧɬɭ, ɧɟɨɛɯɿɞɧɨ ɩɿɞɝɨɬɭɜɚɬɢ ɨɛɥɚɞɧɚɧɧɹ, ɡɿɛɪɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ
ɭɫɬɚɧɨɜɤɭ ɣ ɧɚɪɟɲɬɿ ɜɢɤɨɧɚɬɢ ɧɚɥɟɠɧɢɦ ɱɢɧɨɦ ɟɤɫɩɟɪɢɦɟɧɬ. Ɉɬɪɢɦɭɸɱɢ
ɪɟɡɭɥɶɬɚɬ ɭ ɩɪɨɰɟɫɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɹɜɢɳɚ, ɧɟɨɛɯɿɞɧɨ ɡɜɟɪɬɚɬɢ ɭɜɚɝɭ ɧɚ ɨɫɧɨɜɧɿ
ɣɨɝɨ ɪɢɫɢ, ɡɚ ɦɨɠɥɢɜɨɫɬɿ ɨɬɪɢɦɚɬɢ ɤɿɥɶɤɿɫɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ
ɹɜɢɳɚ. ɉɪɨɜɨɞɹɱɢ ɚɧɚɥɿɡ, ɜɦɿɬɢ ɡɿɫɬɚɜɥɹɬɢ ɨɬɪɢɦɚɧɢɣ ɪɟɡɭɥɶɬɚɬ ɿɡ ɪɟɡɭɥɶɬɚɬɚɦɢ
ɿɧɲɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ, ɩɨɹɫɧɸɜɚɬɢ ɣɨɝɨ ɿ ɩɪɨɝɧɨɡɭɜɚɬɢ ɧɨɜɿ ɹɜɢɳɚ . Ɋɨɡɝɥɹɧɟɦɨ
ɨɞɢɧ ɿɡ ɜɚɪɿɚɧɬɿɜ ɪɟɚɥɿɡɚɰɿʀ ɰɢɤɥɭ ɧɚɭɤɨɜɨɝɨ ɩɿɡɧɚɧɧɹ ɧɚ ɩɪɢɤɥɚɞɿ
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɡɚɜɞɚɧɧɹ “ȼɢɡɧɚɱɟɧɧɹ ɞɨɛɪɨɬɧɨɫɬɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ
ɦɚɹɬɧɢɤɚ”.

Ɉɛɥɚɞɧɚɧɧɹ: 1) ɍɫɬɚɧɨɜɤɚ, ɡɿɛɪɚɧɚ ɧɚ ɛɚɡɿ ɰɢɮɪɨɜɢɯ ɜɢɦɿɪɸɜɚɥɶɧɢɯ
ɩɪɢɥɚɞɿɜ [5]; 2) ȿɥɟɤɬɪɨɧɧɿ ɬɟɪɟɡɢ; 3) Ʌɚɛɨɪɚɬɨɪɧɢɣ ɲɬɚɬɢɜ ɡ ɦɭɮɬɚɦɢ; 4) Ʌɿɧɿɣɤɚ;
5) ɉɭɫɤɨɜɢɣ ɟɥɟɤɬɪɨɦɚɝɧɿɬ, ɞɠɟɪɟɥɨ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ, ɤɧɨɩɤɨɜɢɣ ɜɢɦɢɤɚɱ,
ɩɪɨɜɿɞɧɢɤɢ.

Ɂɦɿɫɬ ɿ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɧɹ. əɤɳɨ ɤɨɥɢɜɚɥɶɧɚ ɫɢɫɬɟɦɚ (ɦɚɹɬɧɢɤ ɧɢɬɹɧɢɣ,
ɦɚɹɬɧɢɤ ɩɪɭɠɧɢɣ, ɤɨɥɢɜɚɥɶɧɢɣ ɤɨɧɬɭɪ ɿ ɿɧ.) ɜɢɤɨɧɭɽ ɜɿɥɶɧɿ ɤɨɥɢɜɚɧɧɹ (ɪɭɯɚɽɬɶɫɹ
ɥɢɲɟ ɩɿɞ ɞɿɽɸ ɜɧɭɬɪɿɲɧɿɯ ɫɢɥ), ɬɨ ʀʀ ɤɨɥɢɜɚɧɧɹ ɽ ɝɚɪɦɨɧɿɱɧɢɦɢ. Ⱥɥɟ ɩɪɚɤɬɢɱɧɨ
ɛɭɞɶ-ɹɤɚ ɤɨɥɢɜɚɥɶɧɚ ɫɢɫɬɟɦɚ ɧɚɫɩɪɚɜɞɿ ɡɞɿɣɫɧɸɽ ɡɚɬɭɯɚɸɱɿ ɤɥɸɜɚɧɧɹ, ɤɨɥɢ
ɜɿɞɯɢɥɟɧɧɹ ʀʀ ɜɿɞ ɩɨɥɨɠɟɧɧɹ ɪɿɜɧɨɜɚɝɢ ɩɨɫɬɭɩɨɜɨ ɡɦɟɧɲɭɸɬɶɫɹ. Ɍɚɤɿ ɤɨɥɢɜɚɧɧɹ ɽ
ɧɟɝɚɪɦɨɧɿɣɧɢɦɢ (ɚɦɩɥɿɬɭɞɚ ɤɨɥɢɜɚɧɶ ɜɬɪɚɱɚɽ ɡɦɿɫɬ, ɱɚɫɬɨɬɚ ɜ ɛɭɤɜɚɥɶɧɨɦɭ
ɪɨɡɭɦɿɧɧɿ – ɬɚɤɨɠ). ɉɪɨɬɟ, ɤɨɥɢ ɤɨɥɢɜɚɧɧɹ ɡɚɬɭɯɚɸɬɶ ɫɥɚɛɤɨ (ɧɚɩɪɢɤɥɚɞ, ɫɢɥɚ
ɬɟɪɬɹ ɡɧɚɱɧɨ ɦɟɧɲɚ ɫɢɥɢ ɩɪɭɠɧɨɫɬɿ), ɬɨ ɡɚɬɭɯɚɸɱɿ ɤɨɥɢɜɚɧɧɹ ɪɨɡɝɥɹɞɚɸɬɶɫɹ
ɛɥɢɡɶɤɢɦɢ ɞɨ ɫɢɧɭɫɨʀɞɚɥɶɧɢɯ, ɬɚ ɪɚɡɨɦ ɬɚɤɢɦɢ, ɳɨ ɦɚɸɬɶ ɡɦɿɧɧɭ ɚɦɩɥɿɬɭɞɭ ɿ
ɭɦɨɜɧɢɣ ɩɟɪɿɨɞ ɤɨɥɢɜɚɧɶ. ɇɚɪɚɡɿ ɚɦɩɥɿɬɭɞɚ ɤɨɥɢɜɚɧɶ – ɰɟ ɜɟɥɢɱɢɧɚ
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɿɞɯɢɥɭ ɫɢɫɬɟɦɢ ɜɿɞ ɩɨɥɨɠɟɧɧɹ ɪɿɜɧɨɜɚɝɢ, ɹɤɚ ɱɟɪɟɡ ɪɿɜɧɿ ɩɪɨɦɿɠɤɢ
ɱɚɫɭ ɭɬɜɨɪɸɽ ɫɩɚɞɧɭ ɝɟɨɦɟɬɪɢɱɧɭ ɩɪɨɝɪɟɫɿɸ.

ɍɦɨɜɧɢɣ ɩɟɪɿɨɞ – ɰɟ ɩɪɨɦɿɠɨɤ ɱɚɫɭ ɦɿɠ ɞɜɨɦɚ ɩɨɫɥɿɞɨɜɧɢɦɢ ɦɚɤɫɢɦɚɥɶɧɢɦɢ
ɜɿɞɯɢɥɟɧɧɹɦɢ ɜɿɞ ɩɨɥɨɠɟɧɧɹ ɪɿɜɧɨɜɚɝɢ ɜ ɨɞɧɭ ɣ ɬɭ ɠ ɫɬɨɪɨɧɭ. Ɍɨɞɿ:

( ) ( )00 cos a+w= b- teAtx t , (1)

ɞɟ 0A  – ɩɨɱɚɬɤɨɜɚ ɚɦɩɥɿɬɭɞɚ (ɭ ɦɨɦɟɧɬ ɱɚɫɭ 0=t ), b  – ɤɨɟɮɿɰɿɽɧɬ
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ɡɚɬɭɯɚɧɧɹ, w  – ɭɦɨɜɧɚ ɱɚɫɬɨɬɚ ɡɚɬɭɯɚɸɱɢɯ ɤɨɥɢɜɚɧɶ, ɩɪɢɱɨɦɭ:

teAA b-= 0 , 22
0 b-w=w , ɚ

m
k

=w0 ,
m
c

2
=b ,

ɞɟ c  – ɤɨɟɮɿɰɿɽɧɬ ɬɟɪɬɹ: vcFɌ -=  – ɫɢɥɚ ɜ’ɹɡɤɨɝɨ ɬɟɪɬɹ, ɹɤɚ ɥɿɧɿɣɧɨ
ɩɪɨɩɨɪɰɿɣɧɚ ɲɜɢɞɤɨɫɬɿ ɤɨɥɢɜɚɧɶ).

ɓɨ ɩɨɬɪɿɛɧɨ ɪɨɡɭɦɿɬɢ ɩɿɞ ɜɢɪɚɡɨɦ “ɫɥɚɛɤɟ ɡɚɬɭɯɚɧɧɹ”? Ⱦɥɹ ɰɶɨɝɨ ɜɨɞɹɬɶ
ɤɿɥɶɤɿɫɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɬɭɩɟɧɹ ɡɚɬɭɯɚɧɧɹ – ɞɨɛɪɨɬɧɿɫɬɶ ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ.

Ɉɫɧɨɜɧɨɸ ɩɪɢɱɢɧɨɸ, ɡɛɭɪɟɧɧɹ ɤɨɥɢɜɚɧɶ, ɽ ɤɜɚɡɿɩɪɭɠɧɚ ɫɢɥɚ kxFɉ -= , ɚ
ɨɫɧɨɜɧɚ ɩɪɢɱɢɧɚ ɡɚɬɭɯɚɧɶ – ɫɢɥɚ ɬɟɪɬɹ vcFɌ -= .

Ⱦɨɛɪɨɬɧɿɫɬɶ ɫɢɫɬɟɦɢ Q  – ɰɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɢ ɿ ɨɬɨɱɭɸɱɨɝɨ
ɫɟɪɟɞɨɜɢɳɚ, ɳɨ ɜɢɡɧɚɱɚɽɬɶɫɹ ɜɿɞɧɨɲɟɧɧɹɦ ɦɚɤɫɢɦɚɥɶɧɨʀ ɫɢɥɢ ɩɪɭɠɧɨɫɬɿ ɞɨ
ɦɚɤɫɢɦɚɥɶɧɨʀ ɫɢɥɢ ɬɟɪɬɹ, ɬɨɛɬɨ:

max

max

vc
kx

F
FQ

Ɍ

ɉ == . (2)

Ⱥɥɟ Ax =max , ɚ A0maxv w= . ɍɪɚɯɨɜɚɧɨ, ɳɨ b  – ɦɚɥɚ, ɚ ɬɨɦɭ 0w»w .
Ɉɬɠɟ:

c
km

c
m

c
m

c
kQ =

w
=

w
w

=
w

= 0

0

2
0

0
. (3)

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɜɢɦɿɪɸɜɚɧɧɹ ɞɨɛɪɨɬɧɨɫɬɿ ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɩɨɬɪɟɛɭɽ
ɧɟɩɪɹɦɢɯ ɜɢɦɿɪɸɜɚɧɶ, ɚ ɬɨɦɭ ɧɟ ɽ ɧɚɨɱɧɢɦ ɞɥɹ ɧɚɜɱɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭɜɚɧɧɹ ɡ
ɮɿɡɢɤɢ. Ɇɢ ɩɪɨɩɨɧɭɽɦɨ ɜɢɤɨɪɢɫɬɚɬɢ ɿɧɲɢɣ ɩɿɞɯɿɞ ɿ ɨɛɪɚɬɢ ɡɚ ɨɫɧɨɜɭ ɿɧɲɟ
ɜɢɡɧɚɱɟɧɧɹ ɞɨɛɪɨɬɧɨɫɬɿ ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ.

Ⱦɥɹ ɫɢɫɬɟɦɢ, ɹɤɚ ɹɜɥɹɽ ɫɨɛɨɸ ɦɚɬɟɦɚɬɢɱɧɢɣ ɦɚɹɬɧɢɤ, ɞɨɛɪɨɬɧɿɫɬɶ
ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɢɡɧɚɱɚɽɬɶɫɹ ɹɤ ɜɿɞɧɨɲɟɧɧɹ ʀʀ ɩɨɜɧɨʀ ɟɧɟɪɝɿʀ W ɞɨ ɜɟɥɢɱɢɧɢ
ɜɬɪɚɬɢ ɟɧɟɪɝɿʀ ɡɚ ɱɜɟɪɬɶ ɩɟɪɿɨɞɭ W1 ɜɧɚɫɥɿɞɨɤ ʀʀ ɞɢɫɢɩɚɰɿʀ (ɜɬɪɚɬɚ ɟɧɟɪɝɿʀ ɡɚ
ɪɚɯɭɧɨɤ ɪɨɛɨɬɢ ɫɢɥɢ ɬɟɪɬɹ). Ɍɨɞɿ ɞɥɹ ɞɨɛɪɨɬɧɨɫɬɿ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ

.
1W

WQ = (4)

ȼɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɿɞɲɭɤɚɧɧɹ ɩɨɜɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ
ɦɚɹɬɧɢɤɚ, ɹɤɭ ɜɿɧ ɦɚɜ ɧɚ ɩɨɱɚɬɤɭ ɤɨɥɢɜɚɧɶ, ɬɚ ɜɬɪɚɬɢ ɱɚɫɬɤɢ ɰɿɽʀ ɟɧɟɪɝɿʀ ɩɪɨɬɹɝɨɦ
ɱɜɟɪɬɿ ɩɟɪɿɨɞɭ ɣɨɝɨ ɜɿɥɶɧɨɝɨ ɤɨɥɢɜɚɧɧɹ.

ȱɞɟɹ ɞɨɫɥɿɞɭ ɩɨɥɹɝɚɽ ɭ ɞɨɫɥɿɞɠɟɧɧɿ ɤɨɥɢɜɚɥɶɧɨɝɨ ɪɭɯɭ ɧɢɬɹɧɨɝɨ ɦɚɹɬɧɢɤɚ.
Ⱥɤɬɢɜɧɚ ɱɚɫɬɢɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɽ ɫɨɛɨɸ ɲɬɚɬɢɜ, ɞɨ ɫɬɿɧɤɢ
ɹɤɨɝɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɟɪɠɧɹ ɩɿɞɜɿɲɭɸɬɶ ɧɚ ɧɢɬɰɿ ɦɟɬɚɥɟɜɭ ɤɭɥɶɤɭ . ɇɢɠɱɟ
ɡɚɤɪɿɩɥɟɧɨɝɨ ɫɬɟɪɠɧɹ ɡ ɦɚɹɬɧɢɤɨɦ ɚɧɚɥɨɝɿɱɧɨ ɡɚɤɪɿɩɥɟɧɢɣ ɞɪɭɝɢɣ ɫɬɟɪɠɟɧɶ ɬɚɤ ,
ɳɨɛ ɧɢɬɤɚ ɭ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɧɿ (ɪɿɜɧɨɜɚɝɢ ɦɚɹɬɧɢɤɚ) ɬɨɪɤɚɥɚɫɶ ɫɬɟɪɠɧɹ
(ɪɢɫ. 1). ɉɨɱɚɬɤɨɜɟ ɩɨɥɨɠɟɧɧɿ ɦɚɹɬɧɢɤɚ – ɰɟ ɣɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɜ ɩɨɥɨɠɟɧɧɿ
ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɧɚɬɹɝɧɭɬɨʀ ɧɢɬɤɢ. ȼɢɫɨɬɚ, ɡɚ ɩɨɱɚɬɤɨɜɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɦɚɹɬɧɢɤɚ,
ɞɨɪɿɜɧɸɜɚɬɢɦɟ ɣɨɝɨ ɞɨɜɠɢɧɿ l. Ʉɨɥɢ ɤɭɥɶɤɭ ɜɿɞɩɭɫɬɢɬɢ, ɜɨɧɚ ɛɭɞɟ ɩɪɚɝɧɭɬɢ ɞɨ
ɩɨɥɨɠɟɧɧɹ ɪɿɜɧɨɜɚɝɢ, ɞɨɫɹɝɧɭɜɲɢ ɹɤɟ, ɦɚɹɬɧɢɤ ɞɨɜɠɢɧɢ l ɦɚɬɢɦɟ ɨɛɦɟɠɟɧɧɹ ɡ
ɛɨɤɭ ɧɢɠɧɶɨɝɨ ɫɬɟɪɠɧɹ (ɧɢɬɤɚ ɡɚɱɿɩɚɽɬɶɫɹ ɡɚ ɧɢɠɧɿɣ ɫɬɟɪɠɟɧɶ) ɿ ɤɨɥɢɜɚɧɧɹ
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ɩɪɨɞɨɜɠɭɜɚɬɢɦɭɬɶɫɹ ɚɥɟ ɜɠɟ ɹɤ ɦɚɹɬɧɢɤ ɿɡ ɦɟɧɲɨɸ ɞɨɜɠɢɧɨɸ (ɦɟɧɲɨɸ ɧɚ
ɜɿɞɫɬɚɧɶ ɦɿɠ ɫɬɟɪɠɧɹɦɢ ɧɚ ɲɬɚɬɢɜɿ, ɧɚɩɪɢɤɥɚɞ, ɧɚ 2/1l  (ɪɢɫ. 2).

Ɂɦɿɧɸɸɱɢ ɜɿɞɞɚɥɶ, ɦɨɠɧɚ ɨɱɿɤɭɜɚɬɢ ɞɟɤɿɥɶɤɚ ɧɚɫɥɿɞɤɿɜ: ɤɭɥɶɤɚ ɦɨɠɟ ɨɩɢɫɚɬɢ
ɤɨɥɨ ɚɛɨ ɱɚɫɬɢɧɭ ɤɨɥɚ ɧɚɜɤɨɥɨ ɧɢɠɧɶɨɝɨ ɫɬɟɪɠɧɹ; ɦɨɠɟ ɞɨɫɹɝɧɭɬɢ ɜɟɪɯɧɶɨɝɨ
ɩɨɥɨɠɟɧɧɹ ɜɟɪɬɢɤɚɥɶɧɨ ɪɨɡɬɚɲɨɜɚɧɨʀ ɧɚɬɹɝɧɭɬɨʀ ɧɢɬɤɢ ɿ, ɡɭɩɢɧɢɜɲɢɫɶ ɧɚ ɦɢɬɶ,
ɜɩɚɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨ ɭɧɢɡ ɩɿɞ ɜɩɥɢɜɨɦ ɫɢɥɢ ɬɹɠɿɧɧɹ ɞɨ ɤɨɦɩɟɧɫɚɰɿʀ ʀʀ ɫɢɥɨɸ ɧɚɬɹɝɭ.
Ɉɫɬɚɧɧɿɣ ɧɚɫɥɿɞɨɤ ɽ ɰɿɤɚɜɢɦ ɬɢɦ, ɳɨ ɜɬɪɚɬɭ ɩɨɜɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ ɦɚɹɬɧɢɤɚ
ɦɨɠɧɚ ɨɛɪɚɯɭɜɚɬɢ ɛɟɡ ɜɪɚɯɭɜɚɧɧɹ ɣɨɝɨ ɤɿɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ .

ɉɨɱɚɬɤɨɜɟ ɡɧɚɱɟɧɧɹ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ ɫɢɫɬɟɦɢ ɪɨɡɪɚɯɨɜɭɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸ
,mglW = (5)

ɞɟ l  – ɭɫɹ ɞɨɜɠɢɧɚ ɦɚɹɬɧɢɤɚ.
Ɂɧɚɱɟɧɧɹ ɟɧɟɪɝɿʀ ɩɪɢ ɧɚɫɬɭɩɧɨɦɭ ɞɨɫɹɝɧɟɧɧɿ ɤɭɥɶɤɨɸ ɜɟɪɯɧɶɨɝɨ

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɧɹ:
1mglW = , (6)

ɞɟ 1l  – ɜɢɫɨɬɚ, ɧɚ ɹɤɭ ɩɿɞɧɿɦɟɬɶɫɹ ɦɚɹɬɧɢɤ, ɞɨɫɹɝɧɭɜɲɢ ɫɜɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ
ɩɨɥɨɠɟɧɧɹ.

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɪɨɡɝɥɹɞɭɜɚɧɢɣ ɤɨɥɢɜɚɥɶɧɢɣ ɩɪɨɰɟɫ ɫɤɥɚɞɚɽ ɩɨɥɨɜɢɧɭ
ɩɟɪɿɨɞɭ ɤɨɥɢɜɚɧɶ ɦɚɹɬɧɢɤɚ (ɞɜɿ ɱɜɟɪɬɿ ɩɟɪɿɨɞɭ), ɬɨɞɿ ɜɬɪɚɬɭ ɟɧɟɪɝɿʀ ɡɚ ɱɜɟɪɬɶ
ɩɟɪɿɨɞɭ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɹɤ

.
2

)( 1llmgW -
=D (7)

Ɉɬɠɟ, ɡɚ ɩɪɨɩɨɧɨɜɚɧɢɯ ɭɦɨɜ ɜɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɞɨɛɪɨɬɧɿɫɬɶ
ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɢɡɧɚɱɚɸɬɶ ɹɤ

.2
)(

2

11 ll
l

llmg
mgl

W
WQ

-
=

-
=

D
= (8)

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɡɜɨɞɢɬɶɫɹ ɞɨ
ɜɢɡɧɚɱɟɧɧɹ ɩɨɥɨɠɟɧɧɹ ɧɢɠɧɶɨɝɨ ɫɬɟɪɠɧɹ, ɡɚ ɹɤɨɝɨ ɤɭɥɶɤɚ, ɞɨɫɹɝɧɭɜɲɢ

Ɋɢɫ. 1 Ɋɢɫ. 2
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ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɧɹ, ɧɟ ɩɪɨɞɨɜɠɭɜɚɬɢɦɟ ɫɜɨɝɨ ɪɭɯɭ ɩɨ ɤɨɥɭ.
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɱɚɫɬɢɧɭ ɪɨɛɨɬɢ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɸ ɭɫɬɚɧɨɜɤɢ ɡɿɛɪɚɧɨʀ ɧɚ ɛɚɡɿ ɰɢɮɪɨɜɢɯ ɜɢɦɿɪɸɜɚɥɶɧɢɯ
ɩɪɢɥɚɞɿɜ (ɪɢɫ. 3), ɡ ɩɪɢɫɬɪɨɽɦ ɞɥɹ ɭɬɪɢɦɭɜɚɧɧɹ ɿ ɩɭɫɤɭ ɧɢɬɹɧɨɝɨ ɦɚɹɬɧɢɤɚ, ɪɢɫ. 2.
Ⱦɥɹ ɰɶɨɝɨ ɧɚ ɲɬɚɬɢɜɿ ɡɚɤɪɿɩɥɸɸɬɶ ɩɭɫɤɨɜɢɣ ɟɥɟɤɬɪɨɦɚɝɧɿɬ, ɜ ɹɤɨɫɬɿ ɹɤɨɝɨ
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɟɥɟɤɬɪɨɦɚɝɧɿɬ ɡ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɬɭ ɞɥɹ ɫɤɥɚɞɚɧɧɹ
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ ɪɟɥɟ. Ⱦɥɹ ɟɥɟɤɬɪɨɠɢɜɥɟɧɧɹ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɛɭɞɶ ɹɤɟ
ɞɠɟɪɟɥɨ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ ɿɡ ɧɚɩɪɭɝɨɸ 4-6 ȼ. ȼ ɹɤɨɫɬɿ ɜɢɦɢɤɚɱɚ ɡɪɭɱɧɿɲɟ ɜɡɹɬɢ
ɤɧɨɩɤɨɜɢɣ, ɹɤɢɣ ɦɚɽ ɜɿɥɶɧɨ ɡɚɦɤɧɭɬɿ ɤɨɧɬɚɤɬɢ.

Ɋɢɫ. 3. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ ɡ ɜɢɡɧɚɱɟɧɧɹ
ɞɨɛɪɨɬɧɨɫɬɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɚɹɬɧɢɤɚ

Ʉɿɧɟɰɶ ɧɢɬɤɢ ɦɚɹɬɧɢɤɚ ɤɪɿɩɥɹɬɶ ɞɨ ɜɚɧɬɚɠɭ, ɹɤɢɣ ɩɟɪɟɛɭɜɚɽ ɧɚ ɬɟɪɟɡɚɯ. Ⱦɨ
ɿɧɲɨɝɨ ɤɿɧɰɹ ɧɢɬɤɢ, ɩɟɪɟɤɢɧɭɬɨʀ ɱɟɪɟɡ ɛɥɨɤɢ ɭɫɬɚɧɨɜɤɢ, ɤɪɿɩɢɬɶɫɹ ɦɟɬɚɥɟɜɚ
(ɡɚɥɿɡɧɚ) ɤɭɥɶɤɚ.

ɇɚ ɫɬɟɪɠɧɿ ɲɬɚɬɢɜɚ ɤɪɿɩɥɹɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɢɣ ɫɬɟɪɠɟɧɶ. ɇɚ ɨɫɬɚɧɧɶɨɦɭ
ɤɪɿɩɥɹɬɶ ɟɥɟɤɬɪɨɦɚɝɧɿɬ ɬɚɤ, ɳɨɛ ɜɿɧ ɭɬɪɢɦɭɜɚɜ ɤɭɥɶɤɭ ɜɿɞɯɢɥɟɧɨɝɨ ɦɚɹɬɧɢɤɚ ɡɚ
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɢɬɤɢ. ɇɢɠɱɟ ɧɚ ɫɬɟɪɠɧɿ ɰɶɨɝɨ ɠ ɲɬɚɬɢɜɚ
ɤɪɿɩɢɬɶɫɹ ɬɨɧɤɢɣ ɫɬɟɪɠɟɧɶ ɬɚɤ, ɳɨɛ ɫɟɪɟɞɢɧɚ ɜɟɪɬɢɤɚɥɶɧɨ ɪɨɡɬɚɲɨɜɚɧɨʀ ɧɢɬɤɢ
ɩɿɞɜɿɫɭ ɦɚɹɬɧɢɤɚ ɜ ɩɨɥɨɠɟɧɧɿ ɪɿɜɧɨɜɚɝɢ ɬɨɪɤɚɥɚɫɶ ɫɬɟɪɠɧɹ ɡ ɩɪɚɜɨɝɨ ɛɨɤɭ. Ⱦɨ
ɰɶɨɝɨ ɠ ɫɬɟɪɠɧɹ ɩɪɢɜ’ɹɡɚɧɢɣ ɤɿɧɟɰɶ ɿɧɲɨʀ ɧɢɬɤɢ, ɹɤɚ ɜ ɧɚɬɹɝɧɭɬɨɦɭ ɫɬɚɧɿ ɿɧɲɢɦ
ɤɿɧɰɟɦ ɡɚɤɪɿɩɥɟɧɚ ɧɚ ɩɨɜɡɭɧɤɭ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ (ɦɿɠ ɲɚɣɛɚɦɢ ɡ ɞɨɩɨɦɨɝɨɸ
ɝɜɢɧɬɚ).

ȼɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɩɨɜɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ
ɦɚɹɬɧɢɤɚ, ɹɤɭ ɜɿɧ ɦɚɜ ɧɚ ɩɨɱɚɬɤɭ ɤɨɥɢɜɚɧɶ, ɬɚ ɜɬɪɚɬɢ ɱɚɫɬɤɢ ɰɿɽʀ ɟɧɟɪɝɿʀ ɩɪɨɬɹɝɨɦ
ɱɜɟɪɬɿ ɩɟɪɿɨɞɭ ɣɨɝɨ ɜɿɥɶɧɨɝɨ ɤɨɥɢɜɚɧɧɹ.

ɉɨɱɚɬɤɨɜɟ ɩɨɥɨɠɟɧɧɹ ɦɚɹɬɧɢɤɚ – ɩɨɥɨɠɟɧɧɹ ɡɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɧɚɬɹɝɧɭɬɨʀ
ɧɢɬɤɢ, ɞɟ ɤɭɥɶɤɚ ɭɬɪɢɦɭɽɬɶɫɹ ɟɥɟɤɬɪɨɦɚɝɧɿɬɨɦ. ȼɿɞɩɨɜɿɞɧɨ ɜɢɫɨɬɚ ɡɚ ɩɨɱɚɬɤɨɜɨɝɨ
ɜɿɞɯɢɥɟɧɧɹ ɞɨɪɿɜɧɸɽ ɞɨɜɠɢɧɿ l, ɹɤɭ ɪɟɬɟɥɶɧɨ ɜɢɦɿɪɸɸɬɶ ɥɿɧɿɣɤɨɸ. Ʉɨɥɢ
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ɧɚɬɢɫɤɚɧɧɹɦ ɤɧɨɩɤɢ ɤɭɥɶɤɭ ɜɿɞɩɭɫɤɚɸɬɶ, ɦɚɹɬɧɢɤ ɩɨɱɢɧɚɽ ɡɞɿɣɫɧɸɜɚɬɢ ɤɨɥɢɜɚɧɧɹ
ɿ, ɞɨɫɹɝɧɭɜɲɢ ɩɨɥɨɠɟɧɧɹ ɪɿɜɧɨɜɚɝɢ, ɤɨɥɢɜɚɧɧɹ ɦɚɹɬɧɢɤɚ ɩɪɨɞɨɜɠɭɜɚɬɢɦɭɬɶɫɹ,
ɚɥɟ ɡ ɦɟɧɲɨɸ ɞɨɜɠɢɧɨɸ l/2. Ɂɦɿɧɸɸɱɢ ɜɿɞɫɬɚɧɶ l, ɿ ɜɢɦɿɪɸɸɱɢ ʀʀ ɡɦɿɧɭ ɡɚ
ɞɨɩɨɦɨɝɨɸ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ, ɞɨɫɥɿɞɠɭɸɬɶ ɧɚɫɥɿɞɤɢ, ɤɨɥɢ ɤɭɥɶɤɚ ɨɩɢɫɭɽ: ɤɨɥɨ;
ɱɚɫɬɢɧɭ ɤɨɥɚ ɧɚɜɤɨɥɨ ɧɢɠɧɶɨɝɨ ɫɬɟɪɠɧɹ; ɞɨɫɹɝɚɽ ɜɟɪɯɧɶɨɝɨ ɩɨɥɨɠɟɧɧɹ
ɜɟɪɬɢɤɚɥɶɧɨ ɪɨɡɬɚɲɨɜɚɧɨʀ ɧɚɬɹɝɧɭɬɨʀ ɧɢɬɤɢ ɿ, ɡɭɩɢɧɢɜɲɢɫɶ ɧɚ ɦɢɬɶ, ɜɩɚɫɬɢ
ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡ ɩɿɞ ɜɩɥɢɜɨɦ ɫɢɥɢ ɬɹɠɿɧɧɹ. Ɉɫɬɚɧɧɿɣ ɜɢɩɚɞɨɤ ɽ ɰɿɤɚɜɢɦ ɬɢɦ, ɳɨ
ɜɬɪɚɬɭ ɩɨɜɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ ɦɚɹɬɧɢɤɚ ɦɨɠɧɚ ɨɛɪɚɯɭɜɚɬɢ ɛɟɡ ɜɪɚɯɭɜɚɧɧɹ ɣɨɝɨ
ɤɿɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ ɡɝɿɞɧɨ ɮɨɪɦɭɥɢ (8).

Ɉɬɠɟ ɜɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɢɦɿɪɸɜɚɧɧɹ ɡ
ɧɚɥɟɠɧɨɸ ɬɨɱɧɿɫɬɸ ɜɟɥɢɱɢɧɢ ɡɦɿɳɟɧɧɹ ɫɬɟɪɠɧɹ, ɡɚ ɹɤɢɣ ɡɚɱɿɩɚɽɬɶɫɹ ɩɿɞɜɿɫ, ɜɿɞ
ɩɨɥɨɠɟɧɧɹ ɩɨɥɨɜɢɧɢ ɞɨɜɠɢɧɢ ɦɚɹɬɧɢɤɚ, ɳɨ ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹɦ
ɰɢɮɪɨɜɨɝɨ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ.

ȱɧɲɨɝɨ ɯɚɪɚɤɬɟɪɭ ɧɚɛɭɜɚɽ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɧɹ ɡɚ ɜɢɦɿɪɸɜɚɧɧɹɦ ɫɢɥɢ, ɳɨ ɞɿɽ
ɧɚ ɤɭɥɶɤɭ ɩɪɢ ɩɪɨɯɨɞɠɟɧɧɹ ɩɨɥɨɠɟɧɧɹ ɪɿɜɧɨɜɚɝɢ ɱɟɪɟɡ 1/2 ɩɟɪɿɨɞɭ, 3/2 ɩɟɪɿɨɞɭ ɣ
ɿɧɲɟ. ɐɸ ɫɢɥɭ ɮɿɤɫɭɸɬɶ ɡɚ ɫɬɪɢɛɤɚɦɢ ɩɨɤɚɡɚɧɶ ɟɥɟɤɬɪɨɧɧɢɯ ɬɟɪɟɡɿɜ, ɧɚ ɬɚɛɥɨ
ɹɤɢɯ ɜ ɩɨɱɚɬɤɨɜɢɣ ɦɨɦɟɧɬ ɜɫɬɚɧɨɜɥɸɸɬɶ ɧɭɥɿ. Ⱦɨɫɥɿɞ ɩɨɜɬɨɪɸɸɬɶ ɩɨ ɤɿɥɶɤɚ ɪɚɡɿɜ,
ɮɿɤɫɭɸɱɢ ɡɧɚɱɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɢɯ ɩɨɤɚɡɚɧɶ ɿ ɜɢɡɧɚɱɚɸɱɢ ɫɟɪɟɞɧɽ ɡɧɚɱɟɧɧɹ ɞɥɹ
ɤɨɠɧɨɝɨ ɞɨɫɥɿɞɭ.

ɉɪɨɩɨɧɨɜɚɧɢɣ ɜɚɪɿɚɧɬ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɜɿɞɨɛɪɚɠɟɧɧɹ ɡɚɬɭɯɚɸɱɢɯ
ɦɟɯɚɧɿɱɧɢɯ ɤɨɥɢɜɚɧɶ ɽ ɞɨɫɬɭɩɧɢɦ ɿ ɞɨɰɿɥɶɧɢɦ ɬɚɤɨɠ ɞɥɹ ɞɨɩɨɜɧɟɧɧɹ ɮɨɪɦɭɜɚɧɧɹ
ɤɨɥɢɜɚɥɶɧɨ-ɯɜɢɥɶɨɜɨɝɨ ɤɨɧɰɟɧɬɪɭ ɭ ɡɦɿɫɬɿ ɤɭɪɫɭ ɮɿɡɢɤɢ ɩɪɨɮɿɥɶɧɨʀ ɲɤɨɥɢ.

ȼɢɫɧɨɜɤɢ. Ƚɨɬɨɜɧɿɫɬɶ ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɞɨ
ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɡ ɮɿɡɢɤɢ ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ : ɩɫɢɯɨɥɨɝɿɱɧɨɸ – ɧɚɜɱɚɥɶɧɨ-
ɩɿɡɧɚɜɚɥɶɧɢɦɢ ɬɚ ɩɪɨɮɟɫɿɣɧɢɦɢ ɦɨɬɢɜɚɦɢ, ɿɧɬɟɪɟɫɚɦɢ ɬɚ ɰɿɧɧɨɫɬɹɦɢ;
ɬɟɨɪɟɬɢɱɧɨɸ – ɭɹɜɥɟɧɧɹɦɢ ɩɪɨ ɩɪɚɤɬɢɤɨ-ɨɪɿɽɧɬɨɜɚɧɿ ɩɪɨɛɥɟɦɢ ɮɿɡɢɤɢ, ɳɨ
ɪɨɡɜ’ɹɡɭɸɬɶɫɹ ɡɚɫɨɛɚɦɢ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ, ɮɿɡɢɱɧɢɦɢ ɣ ɦɟɬɨɞɨɥɨɝɿɱɧɢɦɢ
ɡɧɚɧɧɹɦɢ; ɩɪɚɤɬɢɱɧɨɸ – ɭɦɿɧɧɹɦɢ ɡ ɞɨɫɜɿɞɭ ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɫɩɟɰɿɚɥɶɧɢɦɢ
ɟɤɫɩɟɪɢɦɟɧɬɚɬɨɪɫɶɤɢɦɢ ɭɦɿɧɧɹɦɢ ɬɚ ɨɫɨɛɢɫɬɿɫɧɢɦ ɞɨɫɜɿɞɨɦ ɞɿɹɥɶɧɨɫɬɿ. Ɂɞɚɬɧɿɫɬɶ
ɞɨ ɞɿɹɥɶɧɨɫɬɿ ɽ ɫɢɫɬɟɦɨɸ ɜɦɿɧɶ, ɹɤɿ ɜ ɫɜɨʀɣ ɽɞɧɨɫɬɿ ɣ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɞɚɬɧɿɫɬɶ ɞɨ
ɟɮɟɤɬɢɜɧɨʀ ɩɪɨɞɭɤɬɢɜɧɨʀ ɫɚɦɨɤɟɪɨɜɚɧɨʀ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ,
ɫɩɪɹɦɨɜɚɧɨʀ ɧɚ ɜɢɪɿɲɟɧɧɹ ɧɚɜɱɚɥɶɧɢɯ ɿ ɩɪɨɮɟɫɿɣɧɨ ɨɪɿɽɧɬɨɜɚɧɢɯ ɡɚɜɞɚɧɶ
ɡɚɫɨɛɚɦɢ ʀɯɧɶɨɝɨ ɧɚɜɱɚɧɧɹ.

Ɂ ɰɢɯ ɩɨɡɢɰɿɣ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɽ ɩɪɨɞɨɜɠɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɳɨɞɨ
ɪɨɡɪɨɛɥɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ, ɳɨ ɡɚɛɟɡɩɟɱɚɬɶ ɫɚɦɨɫɬɿɣɧɭ ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɭ
ɞɿɹɥɶɧɿɫɬɶ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ ɡɚɫɨɛɚɦɢ ɧɚɜɱɚɧɧɹ ɯɿɦɿʀ, ɛɿɨɥɨɝɿʀ
ɬɚ ɝɟɨɝɪɚɮɿʀ ɜ ɤɨɧɬɟɤɫɬɿ ɡɦɿɫɬɭ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɤɭɪɫɭ “ɉɪɢɪɨɞɧɢɱɿ ɧɚɭɤɢ” ɫɬɚɪɲɨʀ
ɩɪɨɮɿɥɶɧɨʀ ɲɤɨɥɢ.
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ɉɈȾɈɉɊɂȽɈɊȺ ɇ. ȼ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɝɨɬɨɜɧɨɫɬɢ ɛɭɞɭɳɢɯ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ
ɧɚɭɤ ɤ ɪɟɚɥɢɡɚɰɢɢ ɰɢɤɥɚ ɧɚɭɱɧɨɝɨ ɩɨɡɧɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɭɱɟɛɧɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ
ɷɤɫɩɟɪɢɦɟɧɬɚ.

ɇɚɰɢɨɧɚɥɶɧɵɟ ɩɪɢɨɪɢɬɟɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ
ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɢ ɩɟɪɟɯɨɞ ɜɵɫɲɟɣ ɲɤɨɥɵ ɍɤɪɚɢɧɵ ɧɚ ɧɨɜɵɟ
ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ (ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ) ɚɤɬɭɚɥɢɡɢɪɨɜɚɥɢ ɩɨɬɪɟɛɧɨɫɬɶ ɜ
ɫɩɟɰɢɚɥɢɫɬɚɯ, ɫɩɨɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɪɚɡɜɢɬɢɹ
ɫɭɛɴɟɤɬɨɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɷɬɨɦ ɤɨɧɬɟɤɫɬɟ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ
ɪɟɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ
ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭ ɜɨɫɩɢɬɚɧɧɢɤɨɜ ɰɟɥɨɫɬɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɢɫɬɟɦɟ
ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɤɨɬɨɪɚɹ ɜɦɟɫɬɟ ɫ ɬɟɦ ɧɭɠɞɚɟɬɫɹ ɜ ɧɟ ɬɨɥɶɤɨ ɛɚɡɨɜɵɯ ɟɫɬɟɫɬɜɟɧɧɨ-
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, ɚ ɢ ɬɚɤɢɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɞɭɳɟɝɨ
ɭɱɢɬɟɥɹ ɤ ɢɯ ɪɟɚɥɢɡɚɰɢɢ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɧɧɨɜɚɰɢɹɦ ɤɚɤ ɜ
ɫɨɞɟɪɠɚɧɢɢ, ɬɚɤ ɢ ɬɟɯɧɨɥɨɝɢɹɯ ɨɛɭɱɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɧɚɭɤɚɦ.

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɩɪɨɛɥɟɦɟ ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ ɤ
ɮɨɪɦɢɪɨɜɚɧɢɸ ɨɫɧɨɜɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤɚɯ ɢ ɬɟɯɧɨɥɨɝɢɹɯ, ɧɚɭɱɧɨɝɨ
ɩɨɧɢɦɚɧɢɹ ɩɨɡɧɚɧɢɹ ɩɪɢɪɨɞɵ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɚ ɬɚɤɠɟ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɦɟɧɹɬɶ ɷɬɨ
ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ƚɨɬɨɜɧɨɫɬɢ ɛɭɞɭɳɢɯ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ ɜ
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫ ɩɨɡɢɰɢɣ ɢɯ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɨɣ ɢ
ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ
ɪɟɚɥɢɡɚɰɢɢ ɰɢɤɥɚ ɧɚɭɱɧɨɝɨ ɩɨɡɧɚɧɢɹ ɩɪɢɦɟɧɹɬɶ ɧɚɭɱɧɵɣ ɦɟɬɨɞ, ɧɚɛɥɸɞɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ,
ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɝɢɩɨɬɟɡɵ, ɩɨɞɛɢɪɚɬɶ ɞɚɧɧɵɟ, ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ
ɪɟɡɭɥɶɬɚɬɵ ɧɚ ɩɪɢɦɟɪɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɩɨ
ɮɢɡɢɤɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɨɛɪɨɬɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɚɹɬɧɢɤɚ. ȼ ɤɨɦɩɥɟɤɬɚɰɢɸ
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɲɥɢ ɩɪɨɫɬɵɟ ɰɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɚɜɬɨɪɫɤɨɟ
ɞɨɩɨɥɧɟɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɭɱɟɛɧɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ
ɷɤɫɩɟɪɢɦɟɧɬɚ.



Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ
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Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɇɨɜɚɹ ɭɤɪɚɢɧɫɤɚɹ ɲɤɨɥɚ, ɨɫɧɨɜɧɵɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ
ɧɚɭɤɚɯ ɢ ɬɟɯɧɨɥɨɝɢɹɯ, ɧɚɭɱɧɵɣ ɦɟɬɨɞ ɩɨɡɧɚɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɟɬɨɞɵ
ɮɢɡɢɤɢ, ɭɱɟɛɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɷɤɫɩɟɪɢɦɟɧɬ.

PODOPRYGORA N. V. Conceptual basis of development of information and digital competence
of future specialists of computer technologies.

National priorities related to improving the quality of professional training of future science
teachers and the transition of Ukrainian higher education to new indicators of quality of education
(competence) have actualized the need for specialists capable of providing favorable conditions for the
comprehensive development of subjects of the educational process. In this context, special attention
should be paid to reforming the process of training future specialists whose professional activity is
aimed at forming holistic ideas about the system of natural sciences, which, at the same time, requires
not only basic natural and mathematical knowledge but also those that provide the ability of the future
teacher their realization in professional activity, readiness to innovate in both the content and
technology of science education.

The article is devoted to the problem of training future teachers of natural sciences to the
formation of core competencies in the natural sciences and technologies, scientific understanding of
the knowledge of nature and modern technologies, as well as the willingness to apply it in practice.
There are presented the authors’ methodical developments of organization and realization of the
experimental cycle of scientific cognition in the process of arrangement of experimental Physics
problems. It is proposed to consider an experimental task in physics to determine the quality factor of a
mathematical pendulum. The laboratory equipment includes simple digital measuring devices and
author’s home-made equipment that makes possible realization of the offered problems in an
educational physics experiment.

Keywords: The New Ukrainian School, the basic competences in natural sciences and
technologies, scientific method of knowledge, theoretical and experimental methods of physics,
educational physical experiment.
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ɋɚɞɨɜɢɣ Ɇ. ȱ., ɉɪɨɰɟɧɤɨ ȯ. Ⱥ., Ⱦɨɧɟɰɶ ɇ. ȼ.

ɈɈɄɄɊɊȿȿɆɆȱȱ ȺȺɋɋɉɉȿȿɄɄɌɌɂɂ ȼȼɂɂɄɄɈɈɊɊɂɂɋɋɌɌȺȺɇɇɇɇəə
ɇɇȺȺɍɍɄɄɈɈȼȼɈɈ--ɉɉȿȿȾȾȺȺȽȽɈɈȽȽȱȱɑɑɇɇɈɈȲȲ ɋɋɉɉȺȺȾȾɓɓɂɂɇɇɂɂ ȱȱ.. ȯȯ.. ɌɌȺȺɆɆɆɆȺȺ
ɍɍ ɋɋɍɍɑɑȺȺɋɋɇɇɈɈɆɆɍɍ ɈɈɋɋȼȼȱȱɌɌɇɇɖɖɈɈɆɆɍɍ ɉɉɊɊɈɈɋɋɌɌɈɈɊɊȱȱ ɍɍɄɄɊɊȺȺȲȲɇɇɂɂ

ɇɢɧɿ ɜ ɞɟɪɠɚɜɿ ɫɤɥɚɥɚɫɹ ɧɟ ɤɪɚɳɚ ɫɢɬɭɚɰɿɹ ɡ ɩɨɩɨɜɧɟɧɧɹɦ ɧɚɭɤɨɜɢɦɢ ɤɚɞɪɚɦɢ ɧɨɜɿɬɧɶɨʀ
ɝɟɧɟɪɚɰɿʀ, ɬɨɦɭ ɽ ɩɪɨɛɥɟɦɚɬɢɱɧɢɦ ɫɬɢɦɭɥɸɜɚɬɢ ɫɬɜɨɪɟɧɧɹ ɭɦɨɜ ɡɚɞɥɹ ɡɚɰɿɤɚɜɥɟɧɧɹ ɬɚ
ɡɚɥɭɱɟɧɧɹ ɩɟɪɫɩɟɤɬɢɜɧɨʀ ɦɨɥɨɞɿ ɞɨ ɧɚɭɤɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ. Ɇɟɬɨɞɢɤɚ ɡɚɥɭɱɟɧɧɹ ɦɨɥɨɞɿ ɞɨ ɧɚɭɤɨɜɨʀ
ɞɿɹɥɶɧɨɫɬɿ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ȱ. ȯ. Ɍɚɦɦɨɦ, ɧɟ ɜɬɪɚɬɢɥɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɿ ɭ ɧɚɲ ɱɚɫ, ɽ
ɩɪɨɝɪɟɫɢɜɧɨɸ, ɿɧɧɨɜɚɰɿɣɧɨɸ, ɞɿɽɜɨɸ ɬɚ ɬɚɤɨɸ, ɳɨ ɞɨɛɪɟ ɫɟɛɟ ɡɚɪɟɤɨɦɟɧɞɭɜɚɥɚ ɪɨɤɚɦɢ.

ɍ ɫɬɚɬɬɿ ɩɨɤɚɡɚɧɨ ɜɚɠɥɢɜɿɫɬɶ, ɚɤɬɭɚɥɶɧɿɫɬɶ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɢɯ ɿɞɟɣ ȱ. ȯ. Ɍɚɦɦɚ ɞɥɹ
ɫɭɱɚɫɧɨɝɨ ɟɬɚɩɭ ɪɨɡɜɢɬɤɭ ɩɟɞɚɝɨɝɿɤɢ ɬɚ ɿɫɬɨɪɿʀ ɩɟɞɚɝɨɝɿɤɢ. Ɋɨɡɤɪɢɬɨ ɫɢɫɬɟɦɭ ɡɚɥɭɱɟɧɧɹ
ɦɨɥɨɞɿ ɞɨ ɧɚɭɤɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ ɫɩɚɞɳɢɧɢ ȱ. ȯ. Ɍɚɦɦɚ
ɜ ɡɚɤɥɚɞɚɯ ɜɢɳɨʀ ɨɫɜɿɬɢ ɍɤɪɚʀɧɢ. ɋɟɪɟɞ ɬɚɤɢɯ ɡɚɤɥɚɞɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɦɨɠɧɚ ɜɢɨɤɪɟɦɢɬɢ


