
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ»

«ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ»
Ʉɚɮɟɞɪɚ «ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ»

ɍɌȼȿɊɀȾȺɘ
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ
_______ Ⱦ.Ⱥ. Ʉɭɡɶɦɢɧ
ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
« _____» __________20 ___ ɝ.

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə

ɋɢɫɬɟɦɚ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ

09.04.01 «ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ»

09.04.01.01 «ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ»

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
Ɋɟɰɟɧɡɟɧɬ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ Ɏ.Ⱥ. Ʉɚɡɚɤɨɜ

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ȼ.ɂ. ɂɜɚɧɨɜ

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
ȼɵɩɭɫɤɧɢɤ Ⱥ.ɇ. ɏɨɯɥɨɜ

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ Ⱦ.Ⱥ. Ʉɭɡɶɦɢɧ

Ʉɪɚɫɧɨɹɪɫɤ 2018
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ɊȿɎȿɊȺɌ

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «ɋɢɫɬɟɦɚ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ
ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ» ɫɨɞɟɪɠɢɬ 61 ɫɬɪɚɧɢɰɭ, 58 ɢɥɥɸɫɬɪɚɰɢɣ, 5 ɬɚɛɥɢɰ, 9
ɮɨɪɦɭɥ, 1 ɩɪɢɥɨɠɟɧɢɟ, 11 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.

ɈɌɄɊɕɌɕȿ ȾȺɇɇɕȿ, ɄɅȺɋɋɂɎɂɄȺɐɂə, ɄɅȺɋɌȿɊɂɁȺɐɂə,
ɆȺɒɂɇɇɈȿ ɈȻɍɑȿɇɂȿ, ȺɇȺɅɂɁ ȾȺɇɇɕɏ, ɊȺɋɉɈɁɇȺȼȺɇɂȿ
ɈȻɊȺɁɈȼ.

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ, ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɬɨɬɢɩɚ
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɬɤɪɵɬɵɦɢ ɧɚɭɱɧɵɦɢ ɞɚɧɧɵɦɢ.

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ:
ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɤɨɧɰɟɩɰɢɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɜ

ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɮɨɪɦɚɬɚɦ ɢɯ
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɜɵɩɨɥɧɢɬɶ ɨɛɡɨɪ ɭɠɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ
ɤɨɦɩɥɟɤɫɨɜ, ɜɵɹɜɢɬɶ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ;

· ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɭɸ ɩɥɚɬɮɨɪɦɵ ɢ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ;

· ɪɟɚɥɢɡɨɜɚɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɢ ɚɥɝɨɪɢɬɦɵ
ɤɥɚɫɬɟɪɢɡɚɰɢɢ: FOREL, k-ɫɪɟɞɧɢɯ, ɤɥɚɫɬɟɪɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ
ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ;

· ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɦɨɞɟɥɶɧɵɯ ɢ
ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ;

· ɩɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɬɨɬɢɩ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ
ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ;

· ɨɰɟɧɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ
ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɭɠɟ ɢɦɟɸɳɢɦɢɫɹ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ.

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɢ ɪɚɡɪɚɛɨɬɤɨɣ
ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɥɭɱɟɧɵ ɚɜɬɨɪɨɦ ɥɢɱɧɨ. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɢ
ɨɛɫɭɠɞɟɧɢɟ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ ɢɯ ɪɟɲɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɫɨɜɦɟɫɬɧɨ ɫ
ɪɭɤɨɜɨɞɢɬɟɥɟɦ.

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɢɣ ɚɫɩɟɤɬ ɩɪɨɛɥɟɦɵ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ
ɫɜɹɡɚɧɵ ɫ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɠɢɡɧɢ ɨɛɳɟɫɬɜɚ,
ɪɟɲɟɧɢɟ ɤɨɬɨɪɵɯ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɡɪɚɛɨɬɨɤ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ
ɧɟɜɨɡɦɨɠɧɨ.
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ»

ɢɧɫɬɢɬɭɬ
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ

ɤɚɮɟɞɪɚ
ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ

ɍɌȼȿɊɀȾȺɘ
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ
_______ Ⱦ.Ⱥ. Ʉɭɡɶɦɢɧ

ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
« _____» __________20 ___ ɝ.

ɁȺȾȺɇɂȿ
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ

ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ
ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ
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ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ
ɋɬɭɞɟɧɬɭ ɏɨɯɥɨɜɭ Ⱥɥɟɤɫɚɧɞɪɭ ɇɢɤɨɥɚɟɜɢɱɭ

ɧɨɦɟɪ ɤɨɞ
Ƚɪɭɩɩɚ Ʉɂ16-01-1Ɇ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 09.04.01

ɧɚɢɦɟɧɨɜɚɧɢɟ
ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ

ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ».
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɋɢɫɬɟɦɚ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɧɚ

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _____________ ɨɬ ______________

ɤɚɮɟɞɪɨɣ «ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ».
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ʉɭɡɶɦɢɧ Ⱦ.Ⱥ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, ɡɚɜɟɞɭɸɳɢɣ

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɯ ɞɥɹ ȼɄɊ: ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C++, ɞɨɫɬɭɩ ɤ ɫɢɫɬɟɦɟ
ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ.

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ
ɩɨɫɬɪɨɟɧɢɟ ɪɟɲɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ,
ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɪɢɥɨɠɟɧɢɟ (ɥɢɫɬɢɧɝ
ɩɪɨɝɪɚɦɦɵ).

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɫɤɪɢɧɲɨɬɵ ɩɪɨɝɪɚɦɦ, ɫɤɪɢɧɲɨɬɵ
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ, ɛɥɨɤ-ɫɯɟɦɚ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ, ɩɪɟɡɟɧɬɚɰɢɹ ɜ
ɮɨɪɦɚɬɟ «pptx», ɜɵɩɨɥɧɟɧɧɚɹ ɜ Microsoft Office PowerPoint.

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ________ Ⱦ.Ⱥ. Ʉɭɡɶɦɢɧ
ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ,

ɮɚɦɢɥɢɹ

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ________ Ⱥ.ɇ. ɏɨɯɥɨɜ
ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
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« ___ » __________ 2018 ɝ.
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ȼȼȿȾȿɇɂȿ

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɪɚɡɜɢɬɢɟ ɤɨɧɰɟɩɰɢɢ «ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ» ɢɞёɬ
ɫɟɦɢɦɢɥɶɧɵɦɢ ɲɚɝɚɦɢ: ɢɡ ɫɭɝɭɛɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɬɟɦɵ ɨɧɚ
ɩɪɟɜɪɚɬɢɥɚɫɶ ɜ ɩɪɟɞɦɟɬ, ɢɦɟɸɳɢɣ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ ɨɤɚɡɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɨ
ɜɫɟɯ ɫɬɪɚɧɚɯ ɦɢɪɚ. Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɩɪɢɨɛɪɟɬɚɸɬ ɜɫё ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɜ
ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ ɪɚɡɪɚɛɨɬɤɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ, ɩɪɢɱёɦ
ɤɚɤ ɜ ɪɚɡɜɢɬɵɯ, ɬɚɤ ɢ ɜ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɫɬɪɚɧɚɯ.

ȼ ɨɫɧɨɜɟ ɤɨɧɰɟɩɰɢɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɥɟɠɢɬ ɢɞɟɹ ɨ ɬɨɦ, ɱɬɨ
ɨɩɪɟɞɟɥёɧɧɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɞɥɹ
ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɸɛɵɦɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ ɫɬɨɪɨɧɚɦɢ.
Ⱦɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨ «ɨɬɤɪɵɬɵ», ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɨɧɢ ɞɨɫɬɭɩɧɵ ɜ ɂɧɬɟɪɧɟɬɟ,  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɰɢɮɪɨɜɨɦ ɢ
ɦɚɲɢɧɨɱɢɬɚɟɦɨɦ ɮɨɪɦɚɬɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ
ɞɪɭɝɢɦɢ ɞɚɧɧɵɦɢ; ɤɪɨɦɟ ɬɨɝɨ, ɨɬɫɭɬɫɬɜɭɸɬ ɤɚɤɢɟ-ɥɢɛɨ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɢɯ
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɥɢ ɩɨɜɬɨɪɧɭɸ ɩɭɛɥɢɤɚɰɢɸ.

ɐɟɥɢ ɞɜɢɠɟɧɢɹ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɩɨɯɨɠɢ ɧɚ ɞɪɭɝɢɟ «ɨɬɤɪɵɬɵɟ»
ɞɜɢɠɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɨɬɤɪɵɬɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (open source),
ɨɬɤɪɵɬɵɣ ɤɨɧɬɟɧɬ (open content) ɢ ɨɬɤɪɵɬɵɣ ɞɨɫɬɭɩ (open access). Ɋɨɫɬ
ɩɨɩɭɥɹɪɧɨɫɬɢ ɢɞɟɢ ɨɛ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ 2000-ɯ ɝɨɞɨɜ
ɫɜɹɡɚɧ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ ɡɚɩɭɫɤɨɦ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ ɢɧɢɰɢɚɬɢɜ, ɬɚɤɢɯ ɤɚɤ
Data.gov.

Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɱɚɫɬɨ ɚɫɫɨɰɢɢɪɭɸɬɫɹ ɫ ɧɟɬɟɤɫɬɨɜɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ,
ɬɚɤɢɦɢ ɤɚɤ ɤɚɪɬɵ, ɝɟɧɨɦɵ, ɯɢɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢ
ɧɚɭɱɧɵɟ ɮɨɪɦɭɥɵ, ɦɟɞɢɰɢɧɫɤɢɟ ɞɚɧɧɵɟ, ɞɚɧɧɵɟ ɨ ɛɢɨɥɨɝɢɱɟɫɤɨɦ
ɪɚɡɧɨɨɛɪɚɡɢɢ. ɉɪɨɛɥɟɦɵ ɱɚɳɟ ɜɫɟɝɨ ɜɨɡɧɢɤɚɸɬ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɷɬɢ
ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɤɨɦɦɟɪɱɟɫɤɢ ɰɟɧɧɵɦɢ ɢɥɢ ɦɨɝɭɬ ɛɵɬɶ ɫɨɛɪɚɧɵ ɜ ɧɟɤɢɟ
ɰɟɧɧɵɟ ɩɪɨɞɭɤɬɵ.

Ⱦɨɫɬɭɩ ɤ ɞɚɧɧɵɦ, ɤɚɤ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ,
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹɦɢ - ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɱɚɫɬɧɵɦɢ. Ʉɨɧɬɪɨɥɶ
ɦɨɠɟɬ ɛɵɬɶ ɱɟɪɟɡ ɨɝɪɚɧɢɱɟɧɢɹ, ɥɢɰɟɧɡɢɢ, ɤɨɩɢɪɚɣɬ, ɩɚɬɟɧɬɵ ɢ ɬɪɟɛɨɜɚɧɢɹ
ɨɩɥɚɬɵ ɞɥɹ ɞɨɫɬɭɩɚ ɢɥɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋɬɨɪɨɧɧɢɤɢ ɢɞɟɢ
«ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ» ɫɱɢɬɚɸɬ, ɱɬɨ ɩɨɞɨɛɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢɞɭɬ ɩɪɨɬɢɜ
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɛɥɚɝɚ ɢ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ ɢɥɢ
ɨɩɥɚɬɵ. Ɍɚɤɠɟ ɜɚɠɧɨ ɱɬɨ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɛɟɡ ɩɨɫɥɟɞɭɸɳɢɯ
ɡɚɩɪɨɫɨɜ ɧɚ ɪɚɡɪɟɲɟɧɢɟ, ɯɨɬɹ ɢ ɫɩɨɫɨɛɵ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɚɤɢɟ
ɤɚɤ ɫɨɡɞɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɧɚ ɛɚɡɟ ɞɚɧɧɵɯ, ɦɨɝɭɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɥɢɰɟɧɡɢɟɣ.
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɞɢɧ ɢɡ ɤɥɸɱɟɜɵɯ ɢɧɬɟɪɟɫɨɜ ɞɥɹ
ɨɛɳɟɫɬɜɚ, ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɧɟɤɨɦɦɟɪɱɟɫɤɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɬɞɟɥɶɧɵɟ
ɚɤɬɢɜɢɫɬɵ ɞɨɛɢɜɚɸɬɫɹ ɨɬɤɪɵɬɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ
ɦɚɲɢɧɨɱɢɬɚɟɦɨɣ ɮɨɪɦɟ. Ɇɧɨɝɢɟ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɜ ɪɚɦɤɚɯ
ɫɬɪɚɬɟɝɢɣ «ɨɬɤɪɵɬɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ» ɫɨɡɞɚɥɢ ɜɟɛ-ɫɚɣɬɵ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ
ɱɚɫɬɢ ɞɚɧɧɵɯ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɜ ɫɟɤɬɨɪɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.
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ɋɭɳɟɫɬɜɭɟɬ ɧɟɦɚɥɨ ɨɛɥɚɫɬɟɣ, ɝɞɟ «ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ» ɜɟɫɶɦɚ ɩɨɥɟɡɧɵ,
ɚ ɬɚɤɠɟ ɦɧɨɝɨ ɩɪɢɦɟɪɨɜ ɬɨɝɨ, ɤɚɤ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ
ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ. Ɍɚɤ, ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ «Ɉɬɤɪɵɬɨɝɨ ɩɪɚɜɢɬɟɥɶɫɬɜɚ»,
ɝɪɚɠɞɚɧɟ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɛɨɥɟɟ ɢɧɮɨɪɦɢɪɨɜɚɧɧɵɟ ɪɟɲɟɧɢɹ ɢ ɫɨɜɟɪɲɚɬɶ
ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɪɟɫɭɪɫɚɦ
ɨɛɳɟɫɬɜɚ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɦɨɠɟɬ ɩɨɨɳɪɹɬɶɫɹ ɛɨɥɟɟ ɚɤɬɢɜɧɚɹ
ɝɪɚɠɞɚɧɫɤɚɹ ɩɨɡɢɰɢɹ ɧɚɫɟɥɟɧɢɹ.

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ,
ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɬɨɬɢɩɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ
ɨɬɤɪɵɬɵɦɢ ɧɚɭɱɧɵɦɢ ɞɚɧɧɵɦɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɟɨɛɯɨɞɢɦɵɦ
ɮɭɧɤɰɢɨɧɚɥɨɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ, ɨɛɪɚɛɨɬɤɚ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɢ
ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɢɯ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ.

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ
ɡɚɞɚɱɢ:

· ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɤɨɧɰɟɩɰɢɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɜ
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɮɨɪɦɚɬɚɦ ɢɯ
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɜɵɩɨɥɧɢɬɶ ɨɛɡɨɪ ɭɠɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ
ɤɨɦɩɥɟɤɫɨɜ, ɜɵɹɜɢɬɶ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ;

· ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɭɸ ɩɥɚɬɮɨɪɦɵ ɢ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ;

· ɪɟɚɥɢɡɨɜɚɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɢ ɚɥɝɨɪɢɬɦɵ
ɤɥɚɫɬɟɪɢɡɚɰɢɢ: FOREL, k-ɫɪɟɞɧɢɯ, ɤɥɚɫɬɟɪɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ
ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ;

· ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɦɨɞɟɥɶɧɵɯ ɢ
ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ;

· ɩɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɬɨɬɢɩ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ
ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ;

· ɨɰɟɧɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ
ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɭɠɟ ɢɦɟɸɳɢɦɢɫɹ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ.

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ ɫɟɝɨɞɧɹ ɤɨɧɰɟɩɰɢɹ
ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɧɚɩɪɚɜɥɟɧɢɣ
ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ ɜɨ ɜɫɟɦ ɦɢɪɟ. ɗɬɚ ɨɛɥɚɫɬɶ ɧɚɭɤɢ ɨɩɪɟɞɟɥɟɧɚ
ɩɪɢɨɪɢɬɟɬɧɨɣ ɤɚɤ ɜ ɋɒȺ, ɬɚɤ ɢ ɜɨ ɜɫɟɯ ɞɪɭɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ.
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1 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɱɚɫɬɶ

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ

Ʉɨɧɰɟɩɰɢɹ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟ ɹɜɥɹɟɬɫɹ ɱɟɦ-ɬɨ
ɧɨɜɵɦ ɢ ɭɧɢɤɚɥɶɧɵɦ, ɩɪɢ ɬɨɦ, ɱɬɨ ɮɨɪɦɚɥɢɡɚɰɢɹ ɞɚɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɚɹ. Ɉɫɧɨɜɧɚɹ ɦɵɫɥɶ ɞɚɧɧɨɣ ɤɨɧɰɟɩɰɢɢ ɥɟɠɢɬ ɜ ɬɟɪɦɢɧɟ
«Ɉɬɤɪɵɬɨɟ ɨɩɪɟɞɟɥɟɧɢɟ», ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɜ ɨɛɳɢɯ ɫɥɨɜɚɯ ɨɩɢɫɚɬɶ
ɫɥɟɞɭɸɳɢɦ: «ɑɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɨɣ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ,
ɟɫɥɢ ɥɸɛɨɣ ɠɟɥɚɸɳɢɣ ɦɨɠɟɬ ɫɜɨɛɨɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ
ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɞɚɧɧɵɟ».

ɐɟɥɢ ɞɜɢɠɟɧɢɹ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɩɨɯɨɠɢ ɧɚ ɞɪɭɝɢɟ «ɨɬɤɪɵɬɵɟ»
ɞɜɢɠɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɨɬɤɪɵɬɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (open source),
ɨɬɤɪɵɬɵɣ ɤɨɧɬɟɧɬ (open content) ɢ ɨɬɤɪɵɬɵɣ ɞɨɫɬɭɩ (open access). Ɋɨɫɬ
ɩɨɩɭɥɹɪɧɨɫɬɢ ɢɞɟɢ ɨɛ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ 2000-ɯ ɝɨɞɨɜ
ɫɜɹɡɚɧ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ ɡɚɩɭɫɤɨɦ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ ɢɧɢɰɢɚɬɢɜ, ɬɚɤɢɯ ɤɚɤ
Data.gov.

Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɱɚɫɬɨ ɚɫɫɨɰɢɢɪɭɸɬɫɹ ɫ ɧɟɬɟɤɫɬɨɜɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ,
ɬɚɤɢɦɢ ɤɚɤ ɤɚɪɬɵ, ɝɟɧɨɦɵ, ɯɢɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢ
ɧɚɭɱɧɵɟ ɮɨɪɦɭɥɵ, ɦɟɞɢɰɢɧɫɤɢɟ ɞɚɧɧɵɟ, ɞɚɧɧɵɟ ɨ ɛɢɨɥɨɝɢɱɟɫɤɨɦ
ɪɚɡɧɨɨɛɪɚɡɢɢ. ɉɪɨɛɥɟɦɵ ɱɚɳɟ ɜɫɟɝɨ ɜɨɡɧɢɤɚɸɬ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɷɬɢ
ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɤɨɦɦɟɪɱɟɫɤɢ ɰɟɧɧɵɦɢ ɢɥɢ ɦɨɝɭɬ ɛɵɬɶ ɫɨɛɪɚɧɵ ɜ ɧɟɤɢɟ
ɰɟɧɧɵɟ ɩɪɨɞɭɤɬɵ.

Ⱦɨɫɬɭɩ ɤ ɞɚɧɧɵɦ, ɤɚɤ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ,
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹɦɢ - ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɱɚɫɬɧɵɦɢ. Ʉɨɧɬɪɨɥɶ
ɦɨɠɟɬ ɛɵɬɶ ɱɟɪɟɡ ɨɝɪɚɧɢɱɟɧɢɹ, ɥɢɰɟɧɡɢɢ, ɤɨɩɢɪɚɣɬ, ɩɚɬɟɧɬɵ ɢ ɬɪɟɛɨɜɚɧɢɹ
ɨɩɥɚɬɵ ɞɥɹ ɞɨɫɬɭɩɚ ɢɥɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋɬɨɪɨɧɧɢɤɢ ɢɞɟɢ
«ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ» ɫɱɢɬɚɸɬ, ɱɬɨ ɩɨɞɨɛɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢɞɭɬ ɩɪɨɬɢɜ
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɛɥɚɝɚ ɢ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ ɢɥɢ
ɨɩɥɚɬɵ. Ɍɚɤɠɟ ɜɚɠɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɛɟɡ ɩɨɫɥɟɞɭɸɳɢɯ
ɡɚɩɪɨɫɨɜ ɧɚ ɪɚɡɪɟɲɟɧɢɟ, ɯɨɬɹ ɢ ɫɩɨɫɨɛɵ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɚɤɢɟ
ɤɚɤ ɫɨɡɞɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɧɚ ɛɚɡɟ ɞɚɧɧɵɯ, ɦɨɝɭɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɥɢɰɟɧɡɢɟɣ.

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɞɢɧ ɢɡ ɤɥɸɱɟɜɵɯ ɢɧɬɟɪɟɫɨɜ
ɞɥɹ ɨɛɳɟɫɬɜɚ, ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɧɟɤɨɦɦɟɪɱɟɫɤɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɬɞɟɥɶɧɵɟ
ɚɤɬɢɜɢɫɬɵ ɞɨɛɢɜɚɸɬɫɹ ɨɬɤɪɵɬɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ
ɦɚɲɢɧɨɱɢɬɚɟɦɨɣ ɮɨɪɦɟ. Ɇɧɨɝɢɟ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɜ ɪɚɦɤɚɯ
ɫɬɪɚɬɟɝɢɣ «ɨɬɤɪɵɬɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ» ɫɨɡɞɚɥɢ ɜɟɛ-ɫɚɣɬɵ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ
ɱɚɫɬɢ ɞɚɧɧɵɯ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɜ ɫɟɤɬɨɪɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.

Ɍɟɪɦɢɧ «Ɉɬɤɪɵɬɨɟ ɨɩɪɟɞɟɥɟɧɢɟ» ɞɚɟɬ ɩɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ
ɨɬɤɪɵɬɵɦ ɞɚɧɧɵɦ ɢ ɫɨɞɟɪɠɢɦɨɦɭ ɷɬɢɯ ɞɚɧɧɵɯ. Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ
ɨɞɧɢɦ ɢɡ ɛɥɨɤɨɜ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɨɬɤɪɵɬɵɯ ɫɜɟɞɟɧɢɣ. ɋɚɦɢ ɨɬɤɪɵɬɵɟ
ɫɜɟɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɤɜɢɧɬɷɫɫɟɧɰɢɟɣ ɩɨɥɟɡɧɨɫɬɢ ɢ ɩɪɢɦɟɧɹɟɦɨɫɬɢ ɨɬɤɪɵɬɵɯ
ɞɚɧɧɵɯ.

Ʉɥɸɱɟɜɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɸɳɢɟ:
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· ɞɨɫɬɭɩɧɨɫɬɶ. Ⱦɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɜ ɰɟɥɨɦ ɢ ɢɦɟɬɶ
ɪɚɡɭɦɧɭɸ ɰɟɧɭ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɩɢɪɚɸɳɭɸɫɹ ɧɚ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ
ɫɪɟɞɫɬɜɚɦɢ ɂɧɬɟɪɧɟɬ. Ⱦɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɜ ɭɞɨɛɧɨɣ ɢ
ɢɡɦɟɧɹɟɦɨɣ ɮɨɪɦɟ;

· ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. Ⱦɚɧɧɵɟ ɞɨɥɠɧɵ
ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɧɚ ɭɫɥɨɜɢɹɯ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ,
ɜɤɥɸɱɚɹ ɨɛɴɟɞɢɧɟɧɢɟ ɫ ɞɪɭɝɢɦɢ ɧɚɛɨɪɚɦɢ ɞɚɧɧɵɯ. Ⱦɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ
ɦɚɲɢɧɨɱɢɬɚɟɦɵɦɢ;

· ɜɫɟɨɛɳɟɟ ɭɱɚɫɬɢɟ. Ʌɸɛɨɣ ɜɩɪɚɜɟ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɩɨɜɬɨɪɧɨ
ɢɫɩɨɥɶɡɨɜɚɬɶ, ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ. ɇɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɢɤɚɤɢɯ
ɩɪɟɩɹɬɫɬɜɢɣ, ɦɟɲɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɸ ɷɬɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢɥɢ ɝɪɭɩɩɵ
ɥɸɞɟɣ. ɇɚɩɪɢɦɟɪ, "ɧɟɤɨɦɦɟɪɱɟɫɤɢɟ" ɨɝɪɚɧɢɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɵ
ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ «ɤɨɦɦɟɪɱɟɫɤɨɦɭ» ɢɫɩɨɥɶɡɨɜɚɧɢɸ, ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ
ɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɰɟɥɟɣ (ɧɚɩɪɢɦɟɪ, ɬɨɥɶɤɨ ɜ ɨɛɪɚɡɨɜɚɧɢɢ), ɧɟ
ɞɨɩɭɫɤɚɸɬɫɹ.

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɬɢɩɨɜ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ,
ɩɨɬɟɧɰɢɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ:

· ɤɭɥɶɬɭɪɧɵɟ, ɬɚɤɢɟ ɤɚɤ ɫɜɟɞɟɧɢɹ ɨ ɪɚɫɤɨɩɤɚɯ ɢ ɚɪɬɟɮɚɤɬɚɯ, ɦɭɡɟɹɯ,
ɤɭɥɶɬɭɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ ɢ ɩɪɨɱɟɟ;

· ɧɚɭɱɧɵɟ. Ⱦɚɧɧɵɟ, ɩɭɛɥɢɤɭɟɦɵɟ ɤɚɤ ɱɚɫɬɶ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ,
ɧɚɱɢɧɚɹ ɨɬ ɚɫɬɪɨɧɨɦɢɢ ɢ ɡɚɤɚɧɱɢɜɚɹ ɡɨɨɥɨɝɢɟɣ;

· ɮɢɧɚɧɫɨɜɵɟ, ɬɚɤɢɟ ɤɚɤ ɫɜɟɞɟɧɢɹ ɨ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ ɫɱɟɬɚɯ
(ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɝɨɫɭɞɚɪɫɬɜɚ) ɢ ɫɜɟɞɟɧɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɨɜ;

· ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ. Ⱦɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɛɵ ɩɨɡɜɨɥɢɥɢ ɫɥɟɞɢɬɶ ɡɚ
ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɩɨɝɨɞɟ ɢ ɤɥɢɦɚɬɟ;

· ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ, ɬ.ɟ. ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ
ɭɩɪɚɜɥɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɩɟɪɟɩɢɫɢ ɧɚɫɟɥɟɧɢɹ ɢ ɨɫɧɨɜɧɵɟ ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ;

· ɞɚɧɧɵɟ ɨɛ ɨɤɪɭɠɚɸɳɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɂɧɮɨɪɦɚɰɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɨɣ, ɧɚɩɪɢɦɟɪ, ɩɪɢɫɭɬɫɬɜɢɹ ɢ ɭɪɨɜɟɧɶ
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɤɚɱɟɫɬɜɨ ɪɟɤ ɢ ɦɨɪɟɣ;

· ɞɚɧɧɵɟ ɨ ɬɪɚɧɫɩɨɪɬɟ. ȼɫɟɜɨɡɦɨɠɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɦɚɪɲɪɭɬɚɯ,
ɪɚɫɩɢɫɚɧɢɹ ɞɜɢɠɟɧɢɣ ɢ ɬ.ɞ.

· Ɉɬɜɟɬ ɧɚ ɜɨɩɪɨɫ ɨɛ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɨɫɧɨɜɵɜɚɟɬɫɹ
ɧɚ ɬɢɩɟ ɫɜɟɞɟɧɢɣ ɜ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ. ɂ ɜɫɟ ɠɟ, ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ
ɫɥɟɞɭɸɳɢɟ:

· ɩɪɨɡɪɚɱɧɨɫɬɶ. ȼ ɤɨɪɪɟɤɬɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɦ ɞɟɦɨɤɪɚɬɢɱɟɫɤɨɦ
ɨɛɳɟɫɬɜɟ, ɝɪɚɠɞɚɧɟ ɞɨɥɠɧɵ ɡɧɚɬɶ, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɩɪɚɜɢɬɟɥɶɫɬɜɨ. Ⱦɥɹ ɷɬɨɝɨ
ɨɧɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨ ɩɨɥɭɱɚɬɶ ɞɨɫɬɭɩ ɤ
ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɦ ɞɚɧɧɵɦ ɢ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɛɦɟɧɢɜɚɬɶɫɹ
ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɞɪɭɝɢɦɢ ɝɪɚɠɞɚɧɚɦɢ. ɉɪɨɡɪɚɱɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɬɨɥɶɤɨ ɜ
ɞɨɫɬɭɩɟ, ɧɨ ɬɚɤɠɟ ɢ ɜ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. ɑɚɫɬɨ, ɱɬɨɛɵ ɩɨɧɹɬɶ
ɦɚɬɟɪɢɚɥ, ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ, ɚ ɷɬɨ ɜ ɫɜɨɸ
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ɨɱɟɪɟɞɶ ɬɪɟɛɭɟɬ ɨɬ ɦɚɬɟɪɢɚɥɚ ɛɵɬɶ ɢɫɩɨɥɶɡɭɟɦɵɦ, ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɢ
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɦ;

· ɫɜɨɛɨɞɧɚɹ ɫɨɰɢɚɥɶɧɚɹ ɢ ɤɨɦɦɟɪɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ. ȼ ɜɟɤ ɰɢɮɪɨɜɵɯ
ɬɟɯɧɨɥɨɝɢɣ, ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɤɥɸɱɟɜɵɦ ɩɭɧɤɬɨɦ ɫɨɰɢɚɥɶɧɨɣ ɢ
ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼɫɟ, ɧɚɱɢɧɚɹ ɨɬ ɧɚɯɨɠɞɟɧɢɹ ɜɚɲɟɝɨ ɦɟɫɬɧɨɝɨ
ɩɨɱɬɨɜɨɝɨ ɨɬɞɟɥɟɧɢɹ, ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɬɪɟɛɭɟɬ ɞɨɫɬɭɩɚ ɤ
ɞɚɧɧɵɦ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɫɨɡɞɚɟɬɫɹ ɢɥɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ
ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ. Ɉɬɤɪɵɜɚɹ ɞɚɧɧɵɟ, ɩɪɚɜɢɬɟɥɶɫɬɜɨ ɦɨɠɟɬ ɩɨɦɨɱɶ ɭɩɪɚɜɥɹɬɶ
ɫɨɡɞɚɧɢɟɦ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɛɢɡɧɟɫɚ ɢ ɭɫɥɭɝ, ɢɦɟɸɳɢɟ ɫɨɰɢɚɥɶɧɭɸ ɢ
ɤɨɦɦɟɪɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ;

· ɭɱɚɫɬɢɟ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. Ȼɨɥɶɲɢɧɫɬɜɨ ɝɪɚɠɞɚɧ ɢɦɟɸɬ
ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ ɥɢɲɶ ɷɩɢɡɨɞɢɱɟɫɤɢ, ɚ ɬɨ ɢ
ɜɨɜɫɟ ɬɨɥɶɤɨ ɧɚ ɜɵɛɨɪɚɯ, ɩɪɨɯɨɞɹɳɢɯ ɪɚɡ ɜ 4 - 5 ɥɟɬ. Ɉɬɤɪɵɜɚɹ ɞɚɧɧɵɟ,
ɩɪɚɜɢɬɟɥɶɫɬɜɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɝɪɚɠɞɚɧɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɬɶ ɛɨɥɟɟ
ɢɧɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɢ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ɂ
ɷɬɨ ɞɚɠɟ ɛɨɥɶɲɟ ɱɟɦ ɩɪɨɡɪɚɱɧɨɫɬɶ: ɷɬɨ ɩɨɥɧɵɣ ɞɨɫɬɭɩ ɤ ɨɛɳɟɫɬɜɭ, ɧɟ ɬɨɥɶɤɨ
ɡɧɚɧɢɟ ɬɨɝɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɥɚɫɬɢ, ɧɨ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɜɧɟɫɬɢ
ɫɜɨɣ ɜɤɥɚɞ ɜ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɨɛɳɟɫɬɜɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ,
ɱɬɨ ɪɚɡɜɢɬɢɟ ɤɨɧɰɟɩɰɢɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ, ɟɟ ɩɨɜɫɟɦɟɫɬɧɨɟ ɜɧɟɞɪɟɧɢɟ
ɹɜɥɹɟɬɫɹ ɲɚɝɨɦ ɧɚ ɩɭɬɢ ɤ ɩɪɨɰɜɟɬɚɸɳɟɦɭ ɫɚɦɨɤɨɧɬɪɨɥɢɪɭɟɦɨɦɭ
ɞɟɦɨɤɪɚɬɢɱɟɫɤɨɦɭ ɨɛɳɟɫɬɜɭ.

Ɍɢɦ Ȼɟɪɧɟɫ-Ʌɢ ɩɪɟɞɥɨɠɢɥ ɩɹɬɢɡɜɟɡɞɨɱɧɭɸ ɲɤɚɥɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ
ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ:

· ɨɞɧɚ ɡɜɟɡɞɚ: ɞɚɧɧɵɟ ɞɨɫɬɭɩɧɵ ɜ ȼɟɛɟ (ɜ ɥɸɛɨɦ ɮɨɪɦɚɬɟ), ɧɨ
ɩɨɞɩɚɞɚɸɬ ɩɨɞ ɥɢɰɟɧɡɢɸ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ
(Open Government Licence for public sector information);

· ɞɜɟ ɡɜɟɡɞɵ: ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɞɨɫɬɭɩɧɵ ɜ ɤɚɱɟɫɬɜɟ
ɦɚɲɢɧɨɱɢɬɚɟɦɵɯ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ (ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ Excel-
ɬɚɛɥɢɰɵ ɜɦɟɫɬɨ ɨɬɫɤɚɧɢɪɨɜɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɬɚɛɥɢɰɵ);

· ɬɪɢ ɡɜɟɡɞɵ: ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɜɭɦ ɡɜɟɡɞɚɦ ɩɥɸɫ
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɧɟɩɪɨɩɪɢɟɬɚɪɧɨɦ ɮɨɪɦɚɬɟ (ɧɚɩɪɢɦɟɪ, ɜ ɮɨɪɦɚɬɟ CSV ɜɦɟɫɬɨ
Excel-ɮɨɪɦɚɬɚ);

· ɱɟɬɵɪɟ ɡɜɟɡɞɵ: ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɦ ɡɜɟɡɞɚɦ ɩɥɸɫ
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɨɬɤɪɵɬɵɯ ɫɬɚɧɞɚɪɬɚɯ ɤɨɧɫɨɪɰɢɭɦɚ W3C (RDF ɢ SPARQL),
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯ;

· ɩɹɬɶ ɡɜɟɡɞ: ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɱɟɬɵɪɟɦ ɡɜɟɡɞɚɦ, ɩɥɸɫ
ɨɧɢ ɫɜɹɡɚɧɵ ɫ ɞɪɭɝɢɦɢ ɞɚɧɧɵɦɢ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.

Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɞɢɧ ɢɡ ɤɥɸɱɟɜɵɯ ɢɧɬɟɪɟɫɨɜ ɞɥɹ
ɨɛɳɟɫɬɜɚ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɧɟɤɨɦɦɟɪɱɟɫɤɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɬɞɟɥɶɧɵɟ
ɚɤɬɢɜɢɫɬɵ ɞɨɛɢɜɚɸɬɫɹ ɨɬɤɪɵɬɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ
ɦɚɲɢɧɨɱɢɬɚɟɦɨɣ ɮɨɪɦɟ. Ɇɧɨɝɢɟ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɜ ɪɚɦɤɚɯ
ɫɬɪɚɬɟɝɢɣ «ɨɬɤɪɵɬɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ» ɫɨɡɞɚɥɢ ɜɟɛ-ɫɚɣɬɵ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ
ɱɚɫɬɢ ɞɚɧɧɵɯ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɜ ɫɟɤɬɨɪɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.
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ɉɨɷɬɨɦɭ ɬɚɤ ɜɚɠɧɨ ɪɚɡɜɢɜɚɬɶ ɷɬɨ ɞɜɢɠɟɧɢɟ. Ɋɚɡɜɢɬɢɟ ɨɬɤɪɵɬɵɯ
ɞɚɧɧɵɯ ɩɨɡɜɨɥɢɬ ɝɪɚɠɞɚɧɚɦ ɩɨɥɭɱɚɬɶ ɚɤɬɭɚɥɶɧɭɸ ɢ ɞɨɫɬɨɜɟɪɧɭɸ
ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɧɬɟɪɟɫɭɸɳɢɯ ɢɯ ɚɫɩɟɤɬɚɯ ɠɢɡɧɢ ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɪɚɛɨɬɵ ɟɝɨ
ɩɪɚɜɢɬɟɥɶɫɬɜɚ. Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɬ ɝɪɚɠɞɚɧɚɦ ɚɤɬɢɜɧɨ ɩɪɢɧɢɦɚɬɶ
ɭɱɚɫɬɢɟ ɜ ɠɢɡɧɢ ɫɬɪɚɧɵ, ɨɩɪɟɞɟɥɹɹ ɤɭɪɫ ɟɟ ɪɚɡɜɢɬɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ,
ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɦ ɬɪɟɛɨɜɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɝɪɚɠɞɚɧ. ɉɨɪɬɚɥɵ ɨɬɤɪɵɬɵɯ
ɞɚɧɧɵɯ ɤɚɤ ɪɚɡ ɹɜɥɹɸɬɫɹ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɞɨɫɬɢɠɟɧɢɢ
ɷɬɢɯ ɰɟɥɟɣ. ɂɦɟɧɧɨ ɷɬɨɬ ɮɚɤɬɨɪ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɜɢɬɢɹ
ɬɟɯɧɨɥɨɝɢɣ ɉɈȾ, ɞɟɥɚɹ ɢɯ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɧɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ.

1.2 Ɂɚɞɚɱɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɠɢɡɧɢ ɱɟɥɨɜɟɤ ɩɨɡɧɚɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ
ɢɧɮɨɪɦɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɨɹɜɥɟɧɢɟɦ
ɢɧɬɟɪɧɟɬɚ, ɪɚɡɥɢɱɧɵɯ ɛɚɡ ɞɚɧɧɵɯ ɧɚ ɥɸɞɟɣ ɨɛɪɭɲɢɥɢɫɶ ɨɝɪɨɦɧɵɟ
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɨɬɨɤɢ. Ⱦɥɹ ɜɨɫɩɪɢɹɬɢɹ ɢ ɩɨɧɢɦɚɧɢɹ ɷɬɢɯ ɞɚɧɧɵɯ
ɜɨɡɧɢɤɥɨ ɬɚɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɤɚɤ Data Mining.

Data Mining (ɪɭɫ. ɞɨɛɵɱɚ ɞɚɧɧɵɯ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ) –
ɬɟɯɧɨɥɨɝɢɹ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɡɚɪɚɧɟɟ
ɧɟɢɡɜɟɫɬɧɵɯ ɩɨɥɟɡɧɵɯ ɡɧɚɧɢɣ. Ɍɟɪɦɢɧ ɛɵɥ ɜɜɟɞɟɧ Ƚɪɢɝɨɪɢɟɦ ɉɹɬɟɰɤɢɦ-
ɒɚɩɢɪɨ ɜ 1989 ɝɨɞɭ.

Data Mining ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ
ɞɟɹɬɟɥɶɧɨɫɬɢ: ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɚɫɲɬɚɛɧɵɯ ɩɪɨɟɤɬɨɜ ɜ ɛɢɡɧɟɫɟ,
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɝɟɨɥɨɝɢɢ, ɦɟɞɢɰɢɧɟ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ.

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɧɟɤɨɬɨɪɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ
ɢɦɟɸɬ ɦɟɫɬɨ «ɫɤɪɵɬɵɟ ɡɧɚɧɢɹ». ɉɨɞ ɧɢɦɢ ɩɨɧɢɦɚɸɬ ɤɚɤɭɸ-ɬɨ ɧɨɜɭɸ
ɢɧɮɨɪɦɚɰɢɸ, ɧɟɬɪɢɜɢɚɥɶɧɵɟ ɡɧɚɧɢɹ, ɨɛɧɚɪɭɠɢɬɶ ɤɨɬɨɪɵɟ ɧɟ ɬɚɤ ɩɪɨɫɬɨ.
Ɉɧɢ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɚɤɬɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ
ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. Ɍɚɤɢɟ ɡɧɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɧɚɝɥɹɞɧɨɣ
ɮɨɪɦɟ ɢ ɛɵɬɶ ɥɟɝɤɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɧɵ.

ȼ ɨɫɧɨɜɟ Data Mining ɥɟɠɢɬ ɩɪɨɫɬɚɹ ɫɯɟɦɚ ɩɪɢɦɟɧɟɧɢɹ:
· ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ;
· ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ: ɫɛɨɪ, ɩɨɞɝɨɬɨɜɤɚ, ɜɧɟɞɪɟɧɢɟ;
· ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ, ɨɰɟɧɤɚ ɬɨɱɧɨɫɬɢ;
· ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ.
Data Mining ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɛɨɥɶɲɨɝɨ

ɤɨɥɢɱɟɫɬɜɚ ɜɵɱɢɫɥɟɧɢɣ ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɛɟɡ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɚ.
ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ
ɭɩɪɨɫɬɢɬɶ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɢ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ.

Ɉɫɧɨɜɧɵɟ ɚɥɝɨɪɢɬɦɵ Data Mining
Ʉɥɚɫɫɢɮɢɤɚɰɢɹ – ɨɞɢɧ ɢɡ ɪɚɡɞɟɥɨɜ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɨɛɴɟɤɬɨɜ ɫ ɢɡɜɟɫɬɧɵɦɢ
ɩɪɢɡɧɚɤɚɦɢ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɢɡ ɤɥɚɫɫɨɜ, ɚ ɬɚɤɠɟ ɧɚɛɨɪ
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ɨɛɴɟɤɬɨɜ ɫ ɩɨɯɨɠɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɥɚɫɫ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ
ɧɚ ɨɫɧɨɜɟ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ.

ɉɪɢɦɟɪ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1, ɨɛɴɟɤɬɵ ɜ
ɮɨɪɦɟ ɬɪɟɭɝɨɥɶɧɢɤɚ ɢ ɤɜɚɞɪɚɬɚ ɩɪɢɧɚɞɥɟɠɚɬ ɪɚɡɧɵɦ ɤɥɚɫɫɚɦ,
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤɪɭɝɥɵɯ ɨɛɴɟɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ.

Ɋɢɫɭɧɨɤ 1 – Ɂɚɞɚɱɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ

Ʉɥɚɫɬɟɪɢɡɚɰɢɹ – ɨɞɢɧ ɢɡ ɪɚɡɞɟɥɨɜ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɝɞɟ ɢɦɟɟɬɫɹ
ɦɚɫɫɢɜ ɨɛɴɟɤɬɨɜ ɫ ɢɡɜɟɫɬɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ
ɧɚ ɨɬɞɟɥɶɧɵɟ ɧɟɩɟɪɟɫɟɤɚɸɳɢɟɫɹ ɦɧɨɠɟɫɬɜɚ, ɧɚɡɵɜɚɟɦɵɟ ɤɥɚɫɬɟɪɚɦɢ. ɇɚ
ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ ɟɟ ɪɟɲɟɧɢɟ.

Ɋɢɫɭɧɨɤ 2 – Ɂɚɞɚɱɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɋɟɝɪɟɫɫɢɹ – ɦɟɬɨɞ ɞɥɹ ɩɨɢɫɤɚ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ
ɨɬɞɟɥɶɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɡɚɜɢɫɢɦɭɸ
ɩɟɪɟɦɟɧɧɭɸ ɢɥɢ ɪɟɡɭɥɶɬɚɬ. ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɡɚɞɚɱɢ
ɪɟɝɪɟɫɫɢɢ ɢ ɟɟ ɪɟɲɟɧɢɟ.
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Ɋɢɫɭɧɨɤ 3 – Ɂɚɞɚɱɚ ɪɟɝɪɟɫɫɢɢ

Ⱥɫɫɨɰɢɚɰɢɹ – ɜɵɹɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɦɟɠɞɭ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɦɢ
ɫɨɛɵɬɢɹɦɢ. ȿɫɥɢ ɢɡ ɫɨɛɵɬɢɹ Ⱥ ɫɥɟɞɭɟɬ ɫɨɛɵɬɢɟ ȼ, ɬɨ ɬɚɤɨɟ ɩɪɚɜɢɥɨ
ɧɚɡɵɜɚɟɬɫɹ ɚɫɫɨɰɢɚɬɢɜɧɵɦ.

Ⱥɧɚɥɢɡ ɨɬɤɥɨɧɟɧɢɣ – ɜɵɹɜɥɟɧɢɟ ɞɚɧɧɵɯ, ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ
ɨɛɳɟɝɨ ɲɚɛɥɨɧɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɜɵɹɜɥɟɧɢɹ
ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ.

Ƚɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ – ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɷɜɨɥɸɰɢɢ
ɩɨɤɨɥɟɧɢɣ ɢɬɟɪɚɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɯɚɧɢɡɦɨɜ,
ɚɧɚɥɨɝɢɱɧɵɯ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɨɬɛɨɪɭ ɜ ɩɪɢɪɨɞɟ. Ɉɫɧɨɜɧɵɦɢ ɷɬɚɩɚɦɢ ɹɜɥɹɸɬɫɹ:

· ɫɨɡɞɚɧɢɟ ɧɚɱɚɥɶɧɨɣ ɩɨɩɭɥɹɰɢɢ;
· ɨɬɛɨɪ;
· ɜɵɛɨɪ ɪɨɞɢɬɟɥɟɣ;
· ɪɚɡɦɧɨɠɟɧɢɟ;
· ɦɭɬɚɰɢɢ.

1.3 Ɂɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɂɚɞɚɱɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɬɧɨɫɢɬɫɹ ɤ ɪɚɡɞɟɥɭ ɨɛɭɱɟɧɢɹ ɫ ɭɱɢɬɟɥɟɦ. Ⱦɥɹ
ɡɚɞɚɱ ɞɚɧɧɨɝɨ ɬɢɩɚ ɯɚɪɚɤɬɟɪɧɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɨɛɭɱɟɧɢɟ ɫ ɩɪɢɫɭɬɫɬɜɢɟɦ
ɨɛɭɱɚɸɳɟɝɨ ɦɧɨɠɟɫɬɜɚ ɫ ɭɤɚɡɚɧɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɨɛɴɟɤɬɨɜ ɤ ɤɥɚɫɫɚɦ.

Ɉɩɪɟɞɟɥɹɟɦɵɟ ɤɥɚɫɫɵ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɩɟɪɟɫɟɤɚɸɳɢɟɫɹ, ɬɚɤ ɢ
ɧɟɩɟɪɟɫɟɤɚɸɳɢɟɫɹ. ɉɪɢɦɟɪ ɬɚɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɦɧɨɠɟɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ
ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɞɚɜɚɬɶ ɪɟɲɟɧɢɹ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ
ɬɨɱɧɨɫɬɢ. Ɍɨɱɧɨɣ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɦɟɬɨɞɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ,
ɨɞɧɚɤɨ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɢɫɩɨɥɶɡɭɟɦɵɟ:
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Ɋɢɫɭɧɨɤ 4 – ɇɟɩɟɪɟɫɟɤɚɸɳɢɟɫɹ ɢ ɩɟɪɟɫɟɤɚɸɳɢɟɫɹ ɦɧɨɠɟɫɬɜɚ

· ɞɟɪɟɜɶɹ ɪɟɲɟɧɢɣ – ɫɪɟɞɫɬɜɨ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ.
ɋɬɪɭɤɬɭɪɚ ɞɟɪɟɜɶɟɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ «ɜɟɬɤɢ» ɢ «ɥɢɫɬɶɹ». ɉɟɪɜɵɟ
ɫɨɞɟɪɠɚɬ ɚɬɪɢɛɭɬɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɧɚ ɢɬɨɝɨɜɵɣ ɪɟɡɭɥɶɬɚɬ, ɚ ɜɬɨɪɵɟ
ɫɨɞɟɪɠɚɬ ɡɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ;

· ɛɚɣɟɫɨɜɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɤɥɚɫɫɢɮɢɤɚɬɨɪ,
ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɬɟɨɪɟɦɟ Ȼɚɣɟɫɚ: ɟɫɥɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ
ɤɥɚɫɫɨɜ ɢɡɜɟɫɬɧɵ, ɬɨ ɢɫɤɨɦɵɣ ɚɥɝɨɪɢɬɦ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɨɞɧɨɣ ɮɨɪɦɭɥɨɣ;

· ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ – ɫɢɫɬɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ
ɦɟɠɞɭ ɫɨɛɨɣ ɧɟɣɪɨɧɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɜɯɨɞɧɭɸ ɢ ɜɵɯɨɞɧɭɸ ɫɜɹɡɶ.
ɇɚ ɜɯɨɞ ɩɨɫɬɭɩɚɸɬ ɞɚɧɧɵɟ ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɟɬɢ, ɨɧɢ ɜɥɢɹɸɬ ɧɚ ɬɟɤɭɳɟɟ
ɫɨɫɬɨɹɧɢɟ ɧɟɣɪɨɧɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ;

· ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ – ɧɚɭɱɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ
ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɛɥɸɞɟɧɢɣ ɢɥɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ;

· ɦɟɬɨɞɵ ɛɥɢɠɚɣɲɟɝɨ ɫɨɫɟɞɚ – ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɧɚɯɨɠɞɟɧɢɢ
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɢɛɨɥɟɟ ɩɨɯɨɠɢɯ ɧɚɛɥɸɞɟɧɢɣ ɤɚɤɢɯ-ɥɢɛɨ
ɹɜɥɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɟɜɤɥɢɞɨɜɚ ɪɚɫɫɬɨɹɧɢɹ. ɇɚɣɞɟɧɧɵɟ ɨɛɴɟɤɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɥɚɫɫɚ ɨɛɴɟɤɬɚ.

Ɂɚɞɚɱɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɨɬɧɨɫɢɬɫɹ ɤ ɪɚɡɞɟɥɭ ɨɛɭɱɟɧɢɹ ɛɟɡ ɭɱɢɬɟɥɹ. Ⱦɥɹ
ɡɚɞɚɱ ɞɚɧɧɨɝɨ ɬɢɩɚ ɯɚɪɚɤɬɟɪɧɨ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɨɛɭɱɟɧɢɟ, ɤɨɝɞɚ
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɨɛɴɟɤɬɨɜ ɤ ɤɚɤɢɦ-ɥɢɛɨ ɤɥɚɫɫɚɦ ɧɟ ɭɤɚɡɚɧɚ. Ɇɧɨɠɟɫɬɜɨ
ɨɛɴɟɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɨɞɢɧ ɢɥɢ ɛɨɥɟɟ ɤɥɚɫɬɟɪɨɜ ɞɚɧɧɵɯ.

ɉɪɢɜɟɞɟɦ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ:
· ɢɬɟɪɚɬɢɜɧɵɟ ɚɥɝɨɪɢɬɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɪɚɡɞɟɥɟɧɢɢ ɢɫɯɨɞɧɨɣ

ɜɵɛɨɪɤɢ ɧɚ N ɤɥɚɫɫɨɜ;
· ɢɟɪɚɪɯɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ. ɂɡɧɚɱɚɥɶɧɨ ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɹɜɥɹɟɬɫɹ

ɨɬɞɟɥɶɧɵɦ ɤɥɚɫɬɟɪɨɦ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɟɥɤɢɟ ɤɥɚɫɬɟɪɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ
ɛɨɥɟɟ ɤɪɭɩɧɵɟ;

· ɦɟɬɨɞɵ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɴɟɤɬɨɜ;
· ɦɨɞɟɥɶɧɵɟ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɞɟɥɟɣ, ɧɚɢɛɨɥɟɟ

ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɢɫɤɨɦɵɦ ɞɚɧɧɵɦ.
ɂɧɨɝɞɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɚɞɚɱɢ ɦɨɝɭɬ ɢɦɟɬɶ ɧɟ ɟɞɢɧɫɬɜɟɧɧɨɟ ɪɟɲɟɧɢɟ.

ɗɬɨ ɩɪɢɦɟɧɢɦɨ ɤɚɤ ɤ ɡɚɞɚɱɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɬɚɤ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ.
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1.4 Ɉɛɡɨɪ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ

ȼ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜɨɩɪɨɫ ɬɟɯɧɢɱɟɫɤɨɣ
ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɨɪɚɞɢɨɢɡɞɟɥɢɣ (ɗɊɂ). ɉɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɨɣ
ɩɨɧɢɦɚɸɬ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɫɬɪɨɣɫɬɜɚ. Ɍɟɯɧɢɱɟɫɤɚɹ
ɞɢɚɝɧɨɫɬɢɤɚ ɩɟɪɟɞ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɤɚɤɢɯ-ɥɢɛɨ ɦɟɯɚɧɢɡɦɨɜ ɢɥɢ ɦɢɤɪɨɫɯɟɦ
ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɡɧɚɱɢɦɨɫɬɶ. ɉɪɢɦɟɪ ɗɊɂ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.

Ɋɢɫɭɧɨɤ 5 – ɗɥɟɤɬɪɨɪɚɞɢɨɢɡɞɟɥɢɹ

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ,
ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɚɧɚɥɢɡ ɨɬɤɚɡɨɜ ɢ ɜɵɹɜɥɟɧɢɟ ɫɤɪɵɬɵɯ ɞɟɮɟɤɬɨɜ ɗɊɂ ɢ
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ. ɉɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɗɊɂ
ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɬɶ ɢɡɞɟɥɢɹ ɫ ɨɬɤɥɨɧɟɧɢɹɦɢ ɢɥɢ ɨɛɟɫɩɟɱɢɬɶ ɝɚɪɚɧɬɢɸ ɢɯ
ɪɚɛɨɬɵ.

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɢɦɟɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ
ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɢɫɩɵɬɚɧɢɹɦɢ ɗɄȻ
ɞɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ɉɧɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɢ
ɩɨɫɬɚɜɳɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɭɱɚɫɬɜɭɸɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤ ɜɯɨɞɧɨɝɨ
ɤɨɧɬɪɨɥɹ. Ɉɞɧɢɦ ɬɚɤɢɯ ɰɟɧɬɪɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɹɜɥɹɟɬɫɹ
ɀɟɥɟɡɧɨɝɨɪɫɤɨɟ ɈȺɈ «ɂɌɐ – ɇɉɈ ɉɆ» (ɪɢɫɭɧɨɤ 6).

Ɋɢɫɭɧɨɤ 6 – Ʌɨɝɨɬɢɩ ɩɪɟɞɩɪɢɹɬɢɹ

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɜɢɞɚ ɢɫɩɵɬɚɧɢɣ ɗɊɂ:
· ɨɬɛɪɚɤɨɜɨɱɧɵɟ ɢɫɩɵɬɚɧɢɹ;
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· ɪɚɡɪɭɲɚɸɳɢɣ ɮɢɡɢɱɟɫɤɢɣ ɚɧɚɥɢɡ (ɊɎȺ);
· ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ.
Ɉɬɛɪɚɤɨɜɨɱɧɵɟ ɢɫɩɵɬɚɧɢɹ ɞɚɸɬ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɚɱɟɫɬɜɟ

ɷɥɟɤɬɪɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɧɨɣ ɛɚɡɵ (ɗɄȻ). Ɉɧɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɪɨɜɟɪɤɭ
ɫɨɨɬɜɟɬɫɬɜɢɹ ɗɄȻ ɬɪɟɛɨɜɚɧɢɹɦ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɩɨɡɜɨɥɹɸɬ ɨɬɛɪɚɤɨɜɚɬɶ
ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɟɧɚɞɟɠɧɵɟ ɢɡɞɟɥɢɹ.

ɊɎȺ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɞɟɧɢɢ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ
ɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ ɞɥɹ ɜɵɛɨɪɨɱɧɵɯ ɢɡɞɟɥɢɣ ɢɡ ɨɞɧɨɣ ɩɚɪɬɢɢ. ɉɨ
ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɨɞɹɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ ɞɥɹ ɩɚɪɬɢɣ
ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɢ ɩɪɢɧɢɦɚɸɬɫɹ ɪɟɲɟɧɢɹ ɨ ɞɚɥɶɧɟɣɲɟɣ ɢɯ
ɷɤɫɩɥɭɚɬɚɰɢɢ.

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ
ɜɵɹɜɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɟɧɚɞɟɠɧɨɣ ɗɄȻ. ȿɝɨ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɨ,
ɱɬɨ ɨɬɛɪɚɤɨɜɵɜɚɸɬɫɹ ɢɡɞɟɥɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɨ ɢɦɟɸɳɢɟ ɩɪɢɡɧɚɤɢ ɫɤɪɵɬɵɯ ɞɟɮɟɤɬɨɜ ɢ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ.
Ɉɧ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ, ɨɛɧɚɪɭɠɢɬɶ ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢ
ɩɪɨɜɟɞɟɧɢɢ ɨɬɛɪɚɤɨɜɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɊɎȺ.

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɚɥɝɨɪɢɬɦɨɜ, ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ
ɩɚɪɚɦɟɬɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɵɛɨɪɤɢ ɛɵɥ ɜɡɹɬ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɩɨɞ
ɧɚɡɜɚɧɢɟɦ ɂɪɢɫɵ Ɏɢɲɟɪɚ (ɨɬ ɚɧɝɥ. – Fisher’s Iris data set), ɜɡɹɬɵɟ ɢɡ
ɪɟɩɨɡɢɬɨɪɢɹ UCI ɡɚɞɚɱ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɫɨɞɟɪɠɚɳɟɝɨ ɤɚɤ ɪɟɚɥɶɧɵɟ, ɬɚɤ
ɢ ɦɨɞɟɥɶɧɵɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ. ɗɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɢɡɜɟɫɬɧɵɯ ɛɚɡ ɞɚɧɧɵɯ,
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɣ ɨɛɪɚɡɨɜ. Ɇɚɫɫɢɜ ɞɚɧɧɵɯ ɫɨɫɬɨɢɬ ɢɡ 150
ɷɤɡɟɦɩɥɹɪɨɜ ɰɜɟɬɤɨɜ ɢɪɢɫɚ, ɩɨ 50 ɷɤɡɟɦɩɥɹɪɨɜ ɤɚɠɞɨɝɨ ɢɡ ɬɪɟɯ ɜɢɞɨɜ:

· ɂɪɢɫ ɓɟɬɢɧɢɫɬɵɣ (ɨɬ ɚɧɝɥ. – Iris Setosa);
· ɂɪɢɫ ȼɢɪɝɢɧɫɤɢɣ (ɨɬ ɚɧɝɥ. – Iris Virginica);
· ɂɪɢɫ Ɋɚɡɧɨɰɜɟɬɧɵɣ (ɨɬ ɚɧɝɥ. – Iris Versicolor).
Ⱦɥɹ ɤɚɠɞɨɝɨ ɷɤɡɟɦɩɥɹɪɚ ɢɡɦɟɪɹɥɢɫɶ ɱɟɬɵɪɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɜ

ɫɚɧɬɢɦɟɬɪɚɯ):
· ɞɥɢɧɚ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɰɜɟɬɤɚ (ɨɬ ɚɧɝɥ. – sepal length);
· ɲɢɪɢɧɚ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɰɜɟɬɤɚ (ɨɬ ɚɧɝɥ. – sepal width);
· ɞɥɢɧɚ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɰɜɟɬɤɚ (ɨɬ ɚɧɝɥ. – petal length);
· ɲɢɪɢɧɚ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɰɜɟɬɤɚ (ɨɬ ɚɧɝɥ. – petal width).
Ɉɬɨɛɪɚɠɟɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɧɚ ɩɥɨɫɤɨɫɬɢ ɹɜɥɹɟɬɫɹ

ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦ, ɩɨɷɬɨɦɭ ɧɚ ɪɢɫɭɧɤɚɯ 7 ɢ 8 ɢɡɨɛɪɚɠɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ
ɨɛɴɟɤɬɨɜ ɜɵɛɨɪɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ: ɲɢɪɢɧɵ ɢ ɞɥɢɧɵ
ɜɧɭɬɪɟɧɧɟɣ ɞɨɥɢ ɰɜɟɬɤɚ, ɚ ɬɚɤɠɟ ɲɢɪɢɧɵ ɢ ɞɥɢɧɵ ɧɚɪɭɠɧɨɣ ɞɨɥɢ ɰɜɟɬɤɚ.
Ⱦɚɧɧɵɟ ɩɪɨɟɤɰɢɢ ɩɨɡɜɨɥɹɸɬ ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɭɜɢɞɟɬɶ ɩɥɨɬɧɨɫɬɶ
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ.
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Ɋɢɫɭɧɨɤ 7 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɨɛ ɢɪɢɫɚɯ ɜ ɫɪɟɡɟ

ȼ ɨɩɢɫɚɧɢɢ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɫɤɚɡɚɧɨ, ɱɬɨ ɢɪɢɫɵ Iris Setosa ɥɢɧɟɣɧɨ
ɨɬɞɟɥɢɦɵ ɨɬ ɨɫɬɚɥɶɧɵɯ ɤɥɚɫɫɨɜ ɢɪɢɫɨɜ. ɗɬɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ
ɜɵɲɟ ɩɨ ɩɪɢɡɧɚɤɭ ɞɥɢɧɵ ɢɥɢ ɲɢɪɢɧɵ ɥɟɩɟɫɬɤɚ, ɬɚɤ ɢ ɩɨ ɥɸɛɨɦɭ ɞɪɭɝɨɦɭ
ɧɚɛɨɪɭ ɢɡ ɞɜɭɯ ɩɪɢɡɧɚɤɨɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɢɪɢɫɵ ɨɫɬɚɜɲɢɯɫɹ ɤɥɚɫɫɨɜ Iris
Versicolor ɢ Iris Virginica ɧɟɨɬɞɟɥɢɦɵ ɥɢɧɟɣɧɨ ɨɞɢɧ ɨɬ ɞɪɭɝɨɝɨ ɧɢ ɩɨ ɨɞɧɨɦɭ
ɢɡ ɲɟɫɬɢ ɜɨɡɦɨɠɧɵɯ ɧɚɛɨɪɨɜ ɢɡ ɞɜɭɯ ɩɪɢɡɧɚɤɨɜ.

Ɋɢɫɭɧɨɤ 8 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɨɛ ɢɪɢɫɚɯ ɜ ɫɪɟɡɟ

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɟɞɩɪɢɹɬɢɟɦ
«ɂɌɐ – ɇɉɈ ɉɆ» ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɞɜɚ ɧɚɛɨɪɚ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɢɯ
ɞɚɧɧɵɟ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɗɊɂ. Ɂɧɚɱɟɧɢɹ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ
ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦ 1526Ʌȿ5, 1526Ʌȿ5ɆɆ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1
(ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɬɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ, ɧɚɩɪɹɠɟɧɢɹ
– ɜ ɜɨɥɶɬɚɯ). ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɫɨɞɟɪɠɚɬ ɩɨ 3 ɤɥɚɫɬɟɪɚ.
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Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ

121,124,127,130 Io = 1 ɦȺ
120,123,126,129 Io = 0.3 ɦȺ

12 ȼɵɯɨɞɧɚɹ ȼȺɏ ɜɟɪɯɧɟɝɨ ɬɪɚɧɡɢɫɬɨɪɚ, U, ȼ 119,122,125,128 Io = 0.1 ɦȺ
109,112,115,118 Io = 1 ɦȺ
108,111,114,117 Io = 0.3 ɦȺ

11 ȼɵɯɨɞɧɚɹ ȼȺɏ ɧɢɠɧɟɝɨ ɬɪɚɧɡɢɫɬɨɪɚ, U, ȼ 107,110,113,116 Io = 0.1 ɦȺ
106 II = 10 ɦȺ
105 II = 100 ɦɤȺ

10 ɉɪɹɦɚɹ ȼȺɏ ɞɢɨɞɚ ɰɟɩɢ ɩɢɬɚɧɢɹ, U, ȼ 104 II = 0.1 ɦɤȺ

82,85,88,91,
94,97,100,103 II = 1 ɦȺ

81,84,87,90,
93,96,99,102 II = 100 ɦɤȺ

9 ɉɪɹɦɚɹ ȼȺɏ ɧɢɠɧɟɝɨ ɞɢɨɞɚ, U, B 80,83,86,89,
92,95,98,101 II = 0.1 ɦɤȺ

58,61,64,67,
70,73,76,79 II = 1 ɦȺ

57,60,63,66,
69,72,75,78 II = 100 ɦɤȺ

8 ɉɪɹɦɚɹ ȼȺɏ ɜɟɪɯɧɟɝɨ ɞɢɨɞɚ, U, B 56,59,62,65,
68,71,74,77 II = 0.1 ɦɤȺ

7 Ɍɨɤ ɩɨɬɪɟɛɥɟɧɢɹ, Iɫɫ(ɍɊ), ɦɤȺ 47-55 Ucc = 11 B
UIH = 11 B

6 ȼɵɯɨɞɧɨɣ ɬɨɤ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, IOH(ɍɊ),
ɦȺ 43-46 Ucc = 5 B

Uo = 2.5 B

5 ȼɵɯɨɞɧɨɣ ɬɨɤ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ, IOL(ɍɊ), ɦȺ 39-42 Ucc = 5 B
Uo = 0.4 B

4 Ɇɢɧɢɦɚɥɶɧɨɟ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, UOHmin(ɍɊ), ȼ 31-38 Ucc = 5 B

UIL = 1.5 B

3 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ
ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ, UOLmax(ɍɊ), ȼ 27-30 Ucc = 5 B

UIH = 3.5 B

2 ȼɯɨɞɧɨɣ ɬɨɤ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, IIH(ɍɊ), ɦɤȺ 19-26 Ucc = 11 B
UIL = 0 B

1 ȼɯɨɞɧɨɣ ɬɨɤ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ, IIL(ɍɊ), ɦɤȺ 11-18 Ucc = 11 B
UIH = 11 ȼ

№
Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ

ɩɚɪɚɦɟɬɪɵ,
ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ

Ɍɟɫɬɵ Ɋɟɠɢɦ
ɢɡɦɟɪɟɧɢɹ

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɮɨɪɦɚɬɟ .xls (ɪɢɫɭɧɨɤ 9).



19

Ɋɢɫɭɧɨɤ 9 – Ɇɚɫɫɢɜ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ Excel

Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɚ ɮɚɣɥɚ ɩɪɨɝɪɚɦɦɵ Excel:
· ɨɞɧɚ ɩɚɪɬɢɹ – 198 ɨɛɴɟɤɬɨɜ, 120 ɩɪɢɡɧɚɤɨɜ;
· ɧɟɫɤɨɥɶɤɨ ɩɚɪɬɢɣ – 620 ɨɛɴɟɤɬɨɜ, 120 ɩɪɢɡɧɚɤɨɜ.
Ɂɧɚɱɟɧɢɹ ɚɬɪɢɛɭɬɨɜ ɛɵɥɢ ɧɨɪɦɚɥɢɡɨɜɚɧɵ ɦɢɧɢɦɚɤɫɧɵɦ ɦɟɬɨɞɨɦ

ɩɭɬɟɦ ɫɞɜɢɝɚ ɡɧɚɱɟɧɢɣ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:

z= x-min⁡ሺxሻmax x -min⁡ሺxሻ , (1)

ɝɞɟ z – ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɬɪɢɛɭɬɚ,
x – ɫɬɚɪɨɟ ɡɧɚɱɟɧɢɟ ɚɬɪɢɛɭɬɚ,
min⁡ሺxሻ – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɬɪɢɛɭɬɚ ɫɪɟɞɢ ɜɫɟɯ ɡɧɚɱɟɧɢɣ

ɜɵɛɨɪɤɢ,
max⁡ሺxሻ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɬɪɢɛɭɬɚ ɫɪɟɞɢ ɜɫɟɯ ɡɧɚɱɟɧɢɣ

ɜɵɛɨɪɤɢ.
ɇɚ ɪɢɫɭɧɤɚɯ 10 ɢ 11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ ɨ 198

ɨɛɴɟɤɬɚɯ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɡɚɯ.
ɇɚ ɪɢɫɭɧɤɚɯ 12 ɢ 13 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ ɨ 620

ɨɛɴɟɤɬɚɯ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɡɚɯ.
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Ɋɢɫɭɧɨɤ 10 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɫɪɟɡɟ

Ɋɢɫɭɧɨɤ 11 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɫɪɟɡɟ



21

Ɋɢɫɭɧɨɤ 12 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɫɪɟɡɟ

Ɋɢɫɭɧɨɤ 13 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɫɪɟɡɟ

Ɂɚ ɦɟɪɭ ɫɯɨɞɫɬɜɚ ɞɜɭɯ ɨɛɴɟɤɬɨɜ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɟɜɤɥɢɞɨɜɨ
ɪɚɫɫɬɨɹɧɢɟ:

ρ x,y =
i=Ͳn xi-yi ʹ, (2)

ɝɞɟ x – ɜɟɤɬɨɪ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ x ɪɚɡɦɟɪɧɨɫɬɢ n;
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y – ɜɟɤɬɨɪ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ y ɪɚɡɦɟɪɧɨɫɬɢ n;
xi – ɡɧɚɱɟɧɢɟ i-ɝɨ ɩɚɪɚɦɟɬɪɚ ɨɛɴɟɤɬɚ x;
yi – ɡɧɚɱɟɧɢɟ i-ɝɨ ɩɚɪɚɦɟɬɪɚ ɨɛɴɟɤɬɚ y;
n – ɪɚɡɦɟɪɧɨɫɬɶ ɞɚɧɧɵɯ.

1.5 ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɚɤɨɣ
ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɬɢɩɢɡɚɰɢɸ ɞɚɧɧɵɯ, ɦɨɠɟɬ
ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɤɨɣ ɢ ɦɭɥɶɬɢɦɟɞɢɚ.

ɇɚ ɨɫɧɨɜɟ ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɛɵɥ ɜɵɛɪɚɧ ɹɡɵɤ ɋ++, ɩɨɫɤɨɥɶɤɭ
ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɢ ɝɢɛɤɢɦ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɨɧ ɛɵɥ
ɨɫɧɨɜɧɵɦ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɯɨɠɞɟɧɢɹ ɨɛɭɱɟɧɢɹ.

ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɹɡɵɤɚ:
· ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɝɨ ɧɚɡɧɚɱɟɧɢɹ:

ɭɬɢɥɢɬɵ, ɞɪɚɣɜɟɪɵ, ɛɢɛɥɢɨɬɟɤɢ ɢ ɬ. ɞ.;
· ɩɨɞɞɟɪɠɤɚ ɪɚɡɥɢɱɧɵɯ ɫɬɢɥɟɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ:

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, ɩɪɨɰɟɞɭɪɧɨɟ
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, ɦɟɬɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ;

· ɷɮɮɟɤɬɢɜɧɨɫɬɶ: ɹɡɵɤ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɪɨɝɪɚɦɦɢɫɬɭ ɦɚɤɫɢɦɚɥɶɧɵɣ
ɤɨɧɬɪɨɥɶ ɧɚɞ ɜɫɟɦɢ ɚɫɩɟɤɬɚɦɢ ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɪɹɞɤɚ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ;

· ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ: ɫɬɚɧɞɚɪɬ ɹɡɵɤɚ ɧɚɤɥɚɞɵɜɚɟɬ ɦɢɧɢɦɚɥɶɧɵɟ
ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɗȼɆ ɞɥɹ ɡɚɩɭɫɤɚ ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɛɢɛɥɢɨɬɟɤ
Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɧɚ ɩɥɨɫɤɨɫɬɢ ɛɵɥɨ ɪɟɲɟɧɨ

ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɚɮɢɱɟɫɤɭɸ ɛɢɛɥɢɨɬɟɤɭ Open Graphics Library (OpenGL).
OpenGL ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɩɪɢɤɥɚɞɧɵɯ

ɩɪɨɝɪɚɦɦɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ (API – Application Programming Interface) ɞɥɹ
ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɞɜɭɦɟɪɧɨɣ ɢ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ.

Ɉɩɢɫɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ OpenGL ɦɨɠɧɨ ɱɟɪɟɡ ɮɭɧɤɰɢɢ ɟɝɨ ɛɢɛɥɢɨɬɟɤɢ.
ȼɫɟ ɮɭɧɤɰɢɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɩɹɬɶ ɤɚɬɟɝɨɪɢɣ:

· ɮɭɧɤɰɢɢ ɨɩɢɫɚɧɢɹ ɩɪɢɦɢɬɢɜɨɜ ɨɩɪɟɞɟɥɹɸɬ ɨɛɴɟɤɬɵ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ
ɢɟɪɚɪɯɢɢ (ɩɪɢɦɢɬɢɜɵ), ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɚ ɨɬɨɛɪɚɠɚɬɶ ɝɪɚɮɢɱɟɫɤɚɹ
ɩɨɞɫɢɫɬɟɦɚ. ȼ OpenGL ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɢɬɢɜɨɜ ɜɵɫɬɭɩɚɸɬ ɬɨɱɤɢ, ɥɢɧɢɢ,
ɦɧɨɝɨɭɝɨɥɶɧɢɤɢ ɢ ɬ.ɞ.;

· ɮɭɧɤɰɢɢ ɨɩɢɫɚɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɫɥɭɠɚɬ ɞɥɹ ɨɩɢɫɚɧɢɹ
ɩɨɥɨɠɟɧɢɹ ɢ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɬɪɟɯɦɟɪɧɨɣ
ɫɰɟɧɟ;

· ɮɭɧɤɰɢɢ ɡɚɞɚɧɢɹ ɚɬɪɢɛɭɬɨɜ. ɋ ɩɨɦɨɳɶɸ ɡɚɞɚɧɢɹ ɚɬɪɢɛɭɬɨɜ
ɩɪɨɝɪɚɦɦɢɫɬ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤ ɛɭɞɭɬ ɜɵɝɥɹɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɦɵɟ
ɨɛɴɟɤɬɵ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɟɫɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɦɢɬɢɜɨɜ
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɱɬɨ ɩɨɹɜɢɬɫɹ ɧɚ ɷɤɪɚɧɟ, ɬɨ ɚɬɪɢɛɭɬɵ
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ɨɩɪɟɞɟɥɹɸɬ ɫɩɨɫɨɛ ɜɵɜɨɞɚ ɧɚ ɷɤɪɚɧ. ȼ ɤɚɱɟɫɬɜɟ ɚɬɪɢɛɭɬɨɜ OpenGL ɩɨɡɜɨɥɹɟɬ
ɡɚɞɚɜɚɬɶ ɰɜɟɬ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ, ɬɟɤɫɬɭɪɵ, ɩɚɪɚɦɟɬɪɵ ɨɫɜɟɳɟɧɢɹ;

· ɮɭɧɤɰɢɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɩɨɥɨɠɟɧɢɟ ɧɚɛɥɸɞɚɬɟɥɹ ɜ
ɜɢɪɬɭɚɥɶɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɢɜɚ ɤɚɦɟɪɵ. Ɂɧɚɹ ɷɬɢ
ɩɚɪɚɦɟɬɪɵ, ɫɢɫɬɟɦɚ ɫɦɨɠɟɬ ɧɟ ɬɨɥɶɤɨ ɩɪɚɜɢɥɶɧɨ ɩɨɫɬɪɨɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɨ
ɢ ɨɬɫɟɱɶ ɨɛɴɟɤɬɵ, ɨɤɚɡɚɜɲɢɟɫɹ ɜɧɟ ɩɨɥɹ ɡɪɟɧɢɹ;

· ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɡɜɨɥɹɸɬ
ɩɪɨɝɪɚɦɦɢɫɬɭ ɜɵɩɨɥɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ – ɩɨɜɨɪɨɬ,
ɩɟɪɟɧɨɫ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ.

ɉɪɢ ɷɬɨɦ OpenGL ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ, ɬɚɤɢɟ
ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɥɚɣɧɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɭɞɚɥɟɧɢɟ
ɧɟɜɢɞɢɦɵɯ ɮɪɚɝɦɟɧɬɨɜ ɢɡɨɛɪɚɠɟɧɢɣ, ɪɚɛɨɬɚ ɫ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɧɚ ɭɪɨɜɧɟ
ɩɢɤɫɟɥɟɣ ɢ ɬ.ɞ.

ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɜɵɛɨɪɚ ɞɚɧɧɨɣ IDE ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɨɩɵɬɚ

ɪɚɛɨɬɵ ɫ ɧɟɣ: ɨɧɚ ɧɟɨɞɧɨɤɪɚɬɧɨ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɤɚɤ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ
ɤɭɪɫɨɜɵɯ, ɬɚɤ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɪɚɡɥɢɱɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ
ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɪɚɡɪɚɛɨɬɤɢ
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɨɝɪɚɦɦɚ Microsoft Visual
C++, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ Microsoft.

Visual C++ ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɟɪɟɱɟɧɶ ɩɪɢɥɨɠɟɧɢɣ ɤɚɤ ɧɚ Managed C++ ɢ
C++/CLI, ɬɚɤ ɢ ɧɚ ɨɛɵɱɧɨɦ C++, ɢ ɬɟɦ ɫɚɦɵɦ ɩɨɡɜɨɥɹɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɤɨɞ
ɤɚɤ ɞɥɹ ɩɥɚɬɮɨɪɦɵ .NET Framework, ɬɚɤ ɢ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɟ «ɱɢɫɬɨɣ»
Windows. ȼ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ Visual C++ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ ɫɪɟɞɢ ɞɪɭɝɢɯ
ɹɡɵɤɨɜɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɫɪɟɞɨɣ Visual Studio, ɩɨɫɤɨɥɶɤɭ ɧɢ
Visual Basic .NET, ɧɢ Visual J# ɧɟ ɫɩɨɫɨɛɧɵ ɝɟɧɟɪɢɪɨɜɚɬɶ ɤɨɞ ɞɥɹ ɱɢɫɬɨɝɨ
Win32, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɜɟɪɫɢɣ (Visual Basic ɢ Visual J++
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ).

1.6 ȼɵɜɨɞɵ

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ: ɜɵɹɜɥɟɧɵ ɤɥɸɱɟɜɵɟ ɨɫɨɛɟɧɧɨɫɬɢ
ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ, ɨɩɪɟɞɟɥɟɧɵ ɢɯ ɬɢɩɵ, ɨɛɨɡɧɚɱɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ, ɩɨɧɹɬɢɟ Data Miming, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ,
ɨɫɧɨɜɧɵɟ ɚɫɩɟɤɬɵ ɡɚɞɚɱ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɣ
ɞɢɚɝɧɨɫɬɢɤɢ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɵ ɢɯ ɪɟɲɟɧɢɹ. Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɡɚɞɚɱɢ,
ɪɟɲɚɟɦɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: ɫɪɟɡɵ ɞɚɧɧɵɯ, ɨɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ.
Ȼɵɥ ɨɛɨɫɧɨɜɚɧ ɜɵɛɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ.
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2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɨɫɬɪɨɟɧɢɟ ɪɟɲɟɧɢɹ

2.1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ,
ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɬɨɬɢɩɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ
ɨɬɤɪɵɬɵɦɢ ɧɚɭɱɧɵɦɢ ɞɚɧɧɵɦɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɟɨɛɯɨɞɢɦɵɦ
ɮɭɧɤɰɢɨɧɚɥɨɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ, ɨɛɪɚɛɨɬɤɚ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɢ
ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɢɯ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ.

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:
· ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɤɨɧɰɟɩɰɢɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɜ

ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɮɨɪɦɚɬɚɦ ɢɯ
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɜɵɩɨɥɧɢɬɶ ɨɛɡɨɪ ɭɠɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ
ɤɨɦɩɥɟɤɫɨɜ, ɜɵɹɜɢɬɶ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ;

· ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɭɸ ɩɥɚɬɮɨɪɦɵ ɢ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ;

· ɪɟɚɥɢɡɨɜɚɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɢ ɚɥɝɨɪɢɬɦɵ
ɤɥɚɫɬɟɪɢɡɚɰɢɢ: FOREL, k-ɫɪɟɞɧɢɯ, ɤɥɚɫɬɟɪɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ
ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ;

· ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɦɨɞɟɥɶɧɵɯ ɢ
ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ;

· ɩɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɬɨɬɢɩ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ
ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ;

· ɨɰɟɧɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ
ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɭɠɟ ɢɦɟɸɳɢɦɢɫɹ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ.

2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ

ɑɬɨɛɵ ɪɚɫɤɪɵɬɶ ɜɟɫɶ ɩɨɬɟɧɰɢɚɥ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ
ɞɨɫɬɭɩɧɵ ɜ ɦɚɤɫɢɦɚɥɶɧɨ ɭɞɨɛɧɨɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɢɞɟ. ɑɬɨɛɵ ɫɪɚɡɭ
ɧɚɱɚɬɶ ɢɦɢ ɩɨɥɶɡɨɜɚɬɶɫɹ, ɚ ɧɟ ɬɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɩɪɢɜɟɞɟɧɢɟ ɢɯ ɤ ɤɨɪɪɟɤɬɧɨɦɭ
ɜɢɞɭ.

ɉɪɢɥɨɠɟɧɢɟ «ɋɢɫɬɟɦɚ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ»
ɞɨɥɠɧɨ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:

· ɹɡɵɤ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ: C++ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɝɪɚɮɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ OpenGL;

· ɤɨɦɩɢɥɹɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ Microsoft Visual C++ Studio 2012;
· ɝɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɨ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɭɞɨɛɧɵɣ

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɢ ɛɵɬɶ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ;
· ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦ ɤɨɦɩɶɸɬɟɪ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows;
· ɜɢɡɭɚɥɢɡɚɰɢɹ. ȼɨɡɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɬɚɤ, ɤɚɤ ɯɨɱɟɬ

ɚɜɬɨɪ ɢ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɚ ɧɟ ɬɚɤ ɤɚɤ ɷɬɨ ɫɞɟɥɚɟɬ ɫɢɫɬɟɦɚ;
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· ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɫɬɶ. ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɬɶ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ,
ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɤɨɬɨɪɨɣ ɜɵɞɚɫɬ ɨɲɢɛɤɭ ɢ ɧɟ ɩɨɡɜɨɥɢɬ ɡɚɝɪɭɡɢɬɶ ɞɚɧɧɵɟ;

· ɧɚɥɢɱɢɟ API ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ
ɞɚɧɧɵɯ.

2.3 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ

ɉɟɪɟɞ ɫɨɫɬɚɜɥɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ
ɨɩɪɟɞɟɥɢɬɶ ɟɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ, ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ
ɪɟɚɥɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ. ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɥɟɞɭɸɳɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ
ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ, ɨɛɪɚɛɨɬɱɢɤɚ, ɨɫɧɨɜɧɨɣ
ɩɪɨɝɪɚɦɦɵ, ɛɥɨɤɚ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ
ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɬɪɭɤɬɭɪɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ
ɪɢɫɭɧɤɟ 14.

Ɋɢɫɭɧɨɤ 14 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ

Ɇɚɫɫɢɜɵ ɞɚɧɧɵɯ
Ɋɚɰɢɨɧɚɥɶɧɟɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɚɣɥɵ ɮɨɪɦɚɬɚ .txt, ɬɚɤ ɤɚɤ ɨɧ

ɧɚɢɛɨɥɟɟ ɭɞɨɛɟɧ ɩɪɢ ɱɬɟɧɢɢ ɢ ɡɚɩɢɫɢ ɞɚɧɧɵɯ, ɩɨɷɬɨɦɭ ɞɚɧɧɵɣ ɛɥɨɤ ɫɨɫɬɨɢɬ
ɢɡ ɫɥɟɞɭɸɳɢɯ ɧɚɛɨɪɨɜ ɡɚɞɚɱ, ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɚɯ:

· ɦɨɞɟɥɶɧɵɟ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ;
· ɪɟɚɥɶɧɵɟ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ;
· ɦɨɞɟɥɶɧɵɟ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ;
· ɪɟɚɥɶɧɵɟ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ.
Ɏɚɣɥ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ, ɨɬɞɟɥɟɧɧɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɨɬɫɬɭɩɨɦ ɫɬɪɨɤɢ:
· ɩɟɪɜɵɣ ɛɥɨɤ: ɨɩɢɫɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ;
· ɜɬɨɪɨɣ ɛɥɨɤ: ɬɚɛɥɢɰɚ ɫ ɞɚɧɧɵɦɢ.
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Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɩɟɪɟɦɟɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ
ɤɨɧɫɬɪɭɤɰɢɹ:

[ɢɞɟɧɬɢɮɢɤɚɬɨɪ] = [ɡɧɚɱɟɧɢɟ]
Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɢɦɟɟɬɫɹ ɪɹɞ ɭɫɥɨɜɢɣ:
· ɢɦɟɧɚ ɩɟɪɟɦɟɧɧɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɧɢɤɚɥɶɧɵ;
· ɢɦɹ ɩɟɪɟɦɟɧɧɨɣ ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɛɭɤɜɵ;
· ɨɫɬɚɥɶɧɵɦɢ ɫɢɦɜɨɥɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɛɭɤɜɵ (ɫɬɪɨɱɧɵɟ ɢɥɢ ɩɪɨɩɢɫɧɵɟ),

ɰɢɮɪɵ ɢ ɫɢɦɜɨɥ ɩɨɞɱɟɪɤɢɜɚɧɢɹ. ɉɪɨɛɟɥ, ɬɨɱɤɚ, ɡɚɩɹɬɚɹ ɢ ɞɪɭɝɢɟ
ɫɩɟɰɢɚɥɶɧɵɟ ɡɧɚɤɢ – ɧɟɞɨɩɭɫɬɢɦɵ;

· ɞɥɢɧɚ ɢɦɟɧɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 255 ɫɢɦɜɨɥɨɜ;
· ɢɦɹ ɩɟɪɟɦɟɧɧɨɣ ɧɟ ɞɨɥɠɧɨ ɫɨɜɩɚɞɚɬɶ ɫ ɤɥɸɱɟɜɵɦɢ ɫɢɦɜɨɥɚɦɢ ɹɡɵɤɚ

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ: if, else, for, while, do ɢ ɞɪɭɝɢɦɢ).
Ɂɧɚɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɬɟɤɫɬɨɜɵɦ, ɬɚɤ ɢ ɱɢɫɥɨɜɵɦ. ɋɬɪɨɤɚ

ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɞɜɨɣɧɵɯ ɤɚɜɵɱɤɚɯ, ɱɢɫɥɨ – ɰɢɮɪɚɦɢ. ȿɫɥɢ ɱɢɫɥɨ ɹɜɥɹɟɬɫɹ
ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɶɸ, ɰɟɥɚɹ ɱɚɫɬɶ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɞɪɨɛɧɨɣ ɬɨɱɤɨɣ.

Ʉɚɠɞɚɹ ɫɬɪɨɱɤɚ ɩɟɪɜɨɝɨ ɛɥɨɤɚ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɨɬɞɟɥɶɧɨɣ
ɩɟɪɟɦɟɧɧɨɣ.

Ʉɚɠɞɚɹ ɫɬɪɨɱɤɚ ɜɬɨɪɨɝɨ ɛɥɨɤɚ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ
ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɬɞɟɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ, ɪɚɡɞɟɥɟɧɧɵɯ ɡɚɩɹɬɵɦɢ.
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɚɬɪɢɛɭɬɨɜ ɧɟ ɨɝɪɚɧɢɱɟɧɨ ɢ ɞɨɥɠɧɨ ɛɵɬɶ
ɨɞɢɧɚɤɨɜɵɦ ɞɥɹ ɜɫɟɯ ɫɬɪɨɱɟɤ ɮɚɣɥɚ.

ɉɪɢɦɟɪ ɮɚɣɥɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 15.

Ɋɢɫɭɧɨɤ 15 – ȼɯɨɞɧɨɣ ɮɚɣɥ

Ɉɛɪɚɛɨɬɱɢɤ
ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ ɪɚɡɛɪɨɫɨɦ ɡɧɚɱɟɧɢɣ, ɞɚɧɧɵɟ, ɩɟɪɟɫɵɥɚɟɦɵɟ ɜ

ɩɪɨɝɪɚɦɦɭ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɧɵ:
· ɧɨɪɦɚɥɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɢɯ ɡɧɚɱɟɧɢɹ ɧɚɯɨɞɢɥɢɫɶ ɜ

ɩɪɨɦɟɠɭɬɤɟ ɨɬ 0 ɞɨ 1;
· ɩɪɢɜɟɞɟɧɢɟ ɛɢɧɚɪɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɤ ɡɧɚɱɟɧɢɸ 0 ɢɥɢ 1.
Ȼɥɨɤ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ.
ɉɨɫɤɨɥɶɤɭ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɝɪɚɦɦɟ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ

ɚɥɝɨɪɢɬɦɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ,
ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɨɬɞɟɥɶɧɨɟ ɨɤɧɨ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɢɬ ɩɨɞɨɛɪɚɬɶ
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ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ
ɚɥɝɨɪɢɬɦɨɜ.

Ɉɫɧɨɜɧɚɹ ɩɪɨɝɪɚɦɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ
Ȼɥɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɨɬɪɟɬɶ ɢɧɮɨɪɦɚɰɢɸ

ɨɛ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɟ: ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɞɚɧɧɵɯ ɤ ɤɥɚɫɫɚɦ, ɡɧɚɱɟɧɢɟ
ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɝɢɫɬɨɝɪɚɦɦɵ,
ɨɬɨɛɪɚɠɚɸɳɟɣ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɤɬɨɜ, ɝɪɚɮɢɤɚ, ɨɬɪɚɠɚɸɳɟɣ
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɫɪɟɡɟ ɩɨ ɞɜɭɦ ɩɟɪɟɦɟɧɧɵɦ.

2.4 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ

ɉɨɥɶɡɨɜɚɬɟɥɹɦ ɧɟɨɛɯɨɞɢɦɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɫɤɚɬɶ ɧɭɠɧɵɟ ɞɚɧɧɵɟ,
ɩɪɢ ɷɬɨɦ, ɤɚɤɨɝɨ-ɥɢɛɨ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɩɭɛɥɢɤɚɰɢɢ ɷɬɢɯ ɞɚɧɧɵɯ
ɧɟɬ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɩɪɨɛɥɟɦɵ, ɚ ɬɚɤɠɟ ɪɹɞɚ ɞɪɭɝɢɯ, ɬɚɤɢɯ ɤɚɤ
ɚɤɬɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ, ɟɞɢɧɵɣ ɪɟɟɫɬɪ ɢ ɢɧɬɟɪɮɟɣɫ ɢ ɩɪɨɱɟɟ, ɩɪɢɦɟɧɹɸɬ
ɩɨɪɬɚɥɵ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ.

ɉɨɪɬɚɥ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ (ɉɈȾ) - Web-ɪɟɫɭɪɫ ɜ ɡɚɞɚɱɢ ɤɨɬɨɪɨɝɨ
ɜɯɨɞɢɬ ɯɪɚɧɟɧɢɟ, ɜɟɪɫɢɨɧɢɪɨɜɚɧɢɹ, ɤɚɬɨɥɨɝɢɡɚɰɢɹ, ɚɤɬɭɚɥɢɡɚɰɢɹ, ɫɛɨɪ ɢ
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɨɬɤɪɵɬɵɦ ɞɚɧɧɵɦ.

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɫɢɫɬɟɦ, ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ
Ɋɨɫɫɢɢ.

www.data.gov.ru - ɩɨɪɬɚɥ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.
Ɂɞɟɫɶ ɫɨɫɪɟɞɨɬɚɱɢɜɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɬɤɪɵɬɵɯ
ɞɚɧɧɵɯ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ ɜɥɚɫɬɢ, ɨɪɝɚɧɨɜ ɪɟɝɢɨɧɚɥɶɧɨɣ ɜɥɚɫɬɢ ɢ ɢɧɵɯ
ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɡɦɟɳɚɸɬɫɹ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ, ɫɫɵɥɤɢ ɢ
ɦɟɬɚɞɚɧɧɵɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɡɞɚɧɧɵɯ ɧɚ
ɨɫɧɨɜɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ
ɭɫɥɭɝɚɯ. Ɂɞɟɫɶ ɠɟ ɩɭɛɥɢɤɭɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɚɜɨɜɵɟ ɚɤɬɵ,
ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ ɞɟɹɬɟɥɶɧɨɫɬɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɩɨ ɪɚɫɤɪɵɬɢɸ
ɞɚɧɧɵɯ, ɦɟɬɨɞɢɱɟɫɤɢɟ ɢ ɩɭɛɥɢɰɢɫɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ. Ɂɞɟɫɶ ɠɟ ɪɟɚɥɢɡɨɜɚɧɵ
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɪɝɚɧɢɡɚɰɢɹɦɢ,
ɜɵɫɬɭɩɚɸɳɢɦɢ ɜ ɤɚɱɟɫɬɜɟ ɜɥɚɞɟɥɶɰɟɜ ɫɨɰɢɚɥɶɧɨ-ɡɧɚɱɢɦɵɯ ɞɚɧɧɵɯ.

www.opendatasoft.com - ɨɞɧɚ ɢɡ ɥɢɞɢɪɭɸɳɢɯ ɩɥɚɬɮɨɪɦ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ
ɢ ɨɛɦɟɧɚ ɨɬɤɪɵɬɵɦɢ ɞɚɧɧɵɦɢ. ɗɬɨ ɟɞɢɧɫɬɜɟɧɧɚɹ ɜ ɫɜɨɟɦ ɪɨɞɟ ɩɥɚɬɮɨɪɦɚ,
ɫɩɨɫɨɛɧɚɹ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.

www.opensciencedatacloud.org - ɫ ɩɨɦɨɳɶɸ Open Science Data Cloud
ɧɚɭɱɧɨɦɭ ɫɨɨɛɳɟɫɬɜɭ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɪɟɫɭɪɫɵ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɫɨɜɦɟɫɬɧɨɝɨ
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɧɚɭɱɧɵɯ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ, ɢɡɦɟɪɹɟɦɵɯ ɜ ɬɟɪɚɛɚɣɬɚɯ
ɢ ​​ɩɟɬɚɛɚɣɬɚɯ. ɇɚɛɨɪɵ ɞɚɧɧɵɯ ɞɨɫɬɭɩɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɬɚɯ.

www.opendata.mkrf.ru – ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɦɢɧɢɫɬɟɪɫɬɜɚ ɤɭɥɶɬɭɪɵ
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɇɢɧɢɫɬɟɪɫɬɜɨ ɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ
(Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ) - ɮɟɞɟɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ,
ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɮɭɧɤɰɢɢ ɩɨ ɜɵɪɚɛɨɬɤɟ ɢ ɪɟɚɥɢɡɚɰɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ
ɩɨɥɢɬɢɤɢ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɜ ɫɮɟɪɟ ɤɭɥɶɬɭɪɵ,
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ɢɫɤɭɫɫɬɜɚ, ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɚɪɯɟɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɫɥɟɞɢɹ),
ɤɢɧɟɦɚɬɨɝɪɚɮɢɢ, ɚɪɯɢɜɧɨɝɨ ɞɟɥɚ, ɬɭɪɢɫɬɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɚɜɬɨɪɫɤɨɝɨ ɩɪɚɜɚ
ɢ ɫɦɟɠɧɵɯ ɩɪɚɜ ɢ ɮɭɧɤɰɢɢ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢɦɭɳɟɫɬɜɨɦ
ɢ ɨɤɚɡɚɧɢɸ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɭɫɥɭɝ ɜ ɫɮɟɪɟ ɤɭɥɶɬɭɪɵ ɢ ɤɢɧɟɦɚɬɨɝɪɚɮɢɢ,
ɚ ɬɚɤɠɟ ɩɨ ɨɯɪɚɧɟ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ, ɚɜɬɨɪɫɤɨɝɨ ɩɪɚɜɚ ɢ ɫɦɟɠɧɵɯ ɩɪɚɜ,
ɩɨ ɤɨɧɬɪɨɥɸ ɢ ɧɚɞɡɨɪɭ ɜ ɭɤɚɡɚɧɧɨɣ ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ
Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ,
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɩɨɫɬɚɧɨɜɥɟɧɢɹɦɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ
Ɏɟɞɟɪɚɰɢɢ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ ɪɟɝɥɚɦɟɧɬɚɦɢ, ɩɪɢɤɚɡɚɦɢ
ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ, ɩɨɥɧɵɣ ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ ɞɨɫɬɭɩɟɧ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ
ɫɚɣɬɟ Ɇɢɧɢɫɬɟɪɫɬɜɚ Ʉɭɥɶɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ
ɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ ɩɨ ɚɞɪɟɫɭ http://mkrf.ru/. Ɇɢɧɢɫɬɟɪɫɬɜɚ ɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ
Ɏɟɞɟɪɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɨɪɞɢɧɚɰɢɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ
ɭɱɪɟɠɞɟɧɢɣ ɤɭɥɶɬɭɪɵ ɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɬɭɪɢɡɦɭ (Ɋɨɫɬɭɪɢɡɦ).

ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ
ɧɚɯɨɞɹɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɎɈɂȼɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ
ɫ ɩɨɥɧɨɦɨɱɢɹɦɢ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɟɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɚɯ,
ɪɟɟɫɬɪɚɯ ɢ ɪɟɝɢɫɬɪɚɯ, Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ
ɦɟɬɨɞɢɤɚ ɚɧɚɥɢɡɚ:

· ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ Ɇɢɧɤɭɥɶɬɭɪɵ
Ɋɨɫɫɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɧɨɦɨɱɢɹɦɢ ɦɢɧɢɫɬɟɪɫɬɜɚ;

· ɚɧɚɥɢɡ ɪɟɟɫɬɪɨɜ ɢ ɪɟɝɢɫɬɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɤɚɡɚɧɢɹ
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɭɫɥɭɝ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɮɭɧɤɰɢɣ Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ;

· ɚɧɚɥɢɡ ɫɜɟɞɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɚɯ
Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ;

· ɩɨɞɝɨɬɨɜɤɚ ɫɜɨɞɧɨɝɨ ɩɟɪɟɱɧɹ ɜɵɹɜɥɟɧɧɵɯ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ.
ȼɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɟɫɬɪɵ, ɪɟɝɢɫɬɪɵ ɢ ɩɟɪɟɱɧɢ:
· ɮɨɧɞ (ɪɟɟɫɬɪ) ɩɟɪɟɦɟɳɟɧɧɵɯ ɜ ɋɨɸɡ ɋɋɊ ɜ ɪɟɡɭɥɶɬɚɬɟ ȼɬɨɪɨɣ

ɦɢɪɨɜɨɣ ɜɨɣɧɵ ɢ ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ
ɤɭɥɶɬɭɪɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɦɟɧɚ ɧɚ ɤɭɥɶɬɭɪɧɵɟ
ɰɟɧɧɨɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɪɚɡɝɪɚɛɥɟɧɧɵɟ ɛɵɜɲɢɦɢ ɧɟɩɪɢɹɬɟɥɶɫɤɢɦɢ
ɝɨɫɭɞɚɪɫɬɜɚɦɢ ɜ ɩɟɪɢɨɞ ȼɬɨɪɨɣ ɦɢɪɨɜɨɣ ɜɨɣɧɵ ɢ ɧɚɯɨɞɹɳɢɟɫɹ
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɫɭɞɚɪɫɬɜɚ, ɧɟ ɜɨɫɬɪɟɛɨɜɚɜɲɟɝɨ ɫɜɨɢ ɤɭɥɶɬɭɪɧɵɟ ɰɟɧɧɨɫɬɢ;

· ɩɟɪɟɱɟɧɶ ɩɟɪɟɦɟɳɟɧɧɵɯ ɤɭɥɶɬɭɪɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɧɟ ɩɨɞɥɟɠɚɳɢɯ
ɩɟɪɟɞɚɱɟ ɢɧɨɫɬɪɚɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɚɦ, ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢ (ɢɥɢ)
ɜɵɜɨɡɭ ɢɡ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɚ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɠɢɦɚ
ɢɯ ɯɪɚɧɟɧɢɹ;

· ɪɟɟɫɬɪ ɤɧɢɠɧɵɯ ɩɚɦɹɬɧɢɤɨɜ;
· ɪɟɟɫɬɪ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ

ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ;
· ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɜɨɞ ɨɫɨɛɨ ɰɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ

ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ;
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· ɪɟɟɫɬɪ ɫɨɰɢɚɥɶɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɟɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ -
ɩɨɥɭɱɚɬɟɥɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɢ (ɜ ɪɚɦɤɚɯ ɤɨɦɩɟɬɟɧɰɢɢ
Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ);

· ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɪɟɝɢɫɬɪ ɮɢɥɶɦɨɜ;
· ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɚɬɚɥɨɝ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ;
· ɪɟɝɢɫɬɪ ɤɭɥɶɬɭɪɧɵɟ ɰɟɧɧɨɫɬɢ, ɜɜɨɡɢɦɵɟ ɢ ɜɪɟɦɟɧɧɨ ɜɜɨɡɢɦɵɟ

ɧɚ ɬɟɪɪɢɬɨɪɢɸ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ;
· ɪɟɝɢɫɬɪ ɮɚɤɬɨɜ ɩɪɨɩɚɠɢ, ɭɬɪɚɬɵ, ɯɢɳɟɧɢɹ ɤɭɥɶɬɭɪɧɵɯ ɰɟɧɧɨɫɬɟɣ,

ɨɪɝɚɧɢɡɭɟɬ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɨɜɟɳɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ
ɢ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɡɚ ɟɟ ɩɪɟɞɟɥɚɦɢ ɨɛ ɷɬɢɯ ɮɚɤɬɚɯ.

www.minfin.ru/opendata/ - ɇɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ Ɇɢɧɢɫɬɟɪɫɬɜɚ
ɮɢɧɚɧɫɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɡɦɟɳɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ
ɩɨɪɹɞɤɨɦ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɢɤɚɡɨɦ Ɇɢɧɮɢɧɚ Ɋɨɫɫɢɢ ɨɬ 28.09.2016 № 397
«Ɉɛ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ Ɇɢɧɮɢɧɚ Ɋɨɫɫɢɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ».

Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɋɚɣɬɚ ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɨɫɧɨɜɧɵɯ ɪɭɛɪɢɤ, ɫɫɵɥɤɢ ɧɚ
ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɉɪɟɡɢɞɟɧɬɚ, ɢɧɬɟɪɧɟɬ ɩɨɪɬɚɥ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ
Ɏɟɞɟɪɚɰɢɢ, ɧɨɜɨɫɬɧɭɸ ɥɟɧɬɭ ɨɮɢɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɤɨɧɬɚɤɬɧɭɸ
ɢɧɮɨɪɦɚɰɢɸ ɢ ɮɨɪɦɭ ɞɥɹ ɨɛɪɚɳɟɧɢɹ ɝɪɚɠɞɚɧ.

Ɉɫɧɨɜɧɵɟ ɪɭɛɪɢɤɢ ɋɚɣɬɚ ɫɨɞɟɪɠɚɬ ɫɜɟɞɟɧɢɹ ɨ ɫɬɪɭɤɬɭɪɟ ɢ ɩɪɚɜɨɜɵɯ
ɨɫɧɨɜɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɇɢɧɮɢɧɚ Ɋɨɫɫɢɢ, ɮɟɞɟɪɚɥɶɧɵɯ ɫɥɭɠɛɚɯ ɢ
ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ Ɇɢɧɮɢɧɚ Ɋɨɫɫɢɢ,
ɦɟɪɨɩɪɢɹɬɢɹɯ ɢ ɜɵɫɤɚɡɵɜɚɧɢɹɯ ɪɭɤɨɜɨɞɫɬɜɚ, ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ
ɞɨɤɭɦɟɧɬɚɯ Ɇɢɧɮɢɧɚ Ɋɨɫɫɢɢ, ɩɭɛɥɢɤɭɟɦɵɯ ɧɚ ɋɚɣɬɟ.
ȼɧɢɦɚɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɋɚɣɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɮɟɞɟɪɚɥɶɧɨɦɭ
ɛɸɞɠɟɬɭ, ɛɸɞɠɟɬɧɨɣ ɩɨɥɢɬɢɤɟ, ɷɥɟɤɬɪɨɧɧɨɦɭ ɛɸɞɠɟɬɭ, Ɋɟɡɟɪɜɧɨɦɭ ɮɨɧɞɭ ɢ
Ɏɨɧɞɭ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ, ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɢ
ɧɚɥɨɝɨɜɵɦ ɨɬɧɨɲɟɧɢɹɦ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦɭ ɞɨɥɝɭ, ɛɭɯɝɚɥɬɟɪɫɤɨɦɭ ɭɱɟɬɭ ɢ
ɚɭɞɢɬɭ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɭɫɥɭɝɚɦ ɢ ɞɪɭɝɢɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɇɢɧɮɢɧɚ
Ɋɨɫɫɢɢ.

Ɋɭɛɪɢɤɚ «Ɉɬɤɪɵɬɨɟ ɦɢɧɢɫɬɟɪɫɬɜɨ» ɫɨɞɟɪɠɢɬ ɤɥɸɱɟɜɵɟ ɩɨɤɚɡɚɬɟɥɢ
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɇɢɧɮɢɧɚ Ɋɨɫɫɢɢ, ɩɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɚ
ɬɚɤɠɟ ɫɫɵɥɤɢ ɧɚ ȿɞɢɧɵɣ ɩɨɪɬɚɥ ɛɸɞɠɟɬɧɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ,
ɉɨɪɬɚɥ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɩɪɨɝɪɚɦɦ, ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ
ɢɧɮɨɪɦɚɰɢɢ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ (ɦɭɧɢɰɢɩɚɥɶɧɵɯ) ɭɱɪɟɠɞɟɧɢɹɯ,
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɡɞɟɥ ɋɚɣɬɚ, ɚ ɬɚɤɠɟ ɫɫɵɥɤɢ ɤ
ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɚɦ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɫɚɣɬɚɦ
ɮɟɞɟɪɚɥɶɧɵɯ ɫɥɭɠɛ, ɩɨɪɬɚɥɭ ɩɪɚɜɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɚɣɬɚɦ
ɧɟɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ.

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɢɫɬɟɦ.
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Ɍɚɛɥɢɰɚ 2 - ɫɪɚɜɧɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɢɫɬɟɦ
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Ʉɪɢɬɟɪɢɣ/ɉɨɪɬɚɥ Ʉɨɥ-ɜɨ
ɧɚɛɨɪɨɜ
ɞɚɧɧɵɯ

ɇɚɥɢɱɢɟ
ɩɨɢɫɤɚ

Ɋɚɡɞɟɥɟɧɢɟ ɧɚ
ɤɚɬɟɝɨɪɢɢ

Ʉɚɱɟɫɬɜɨ
ɞɨɤɭɦɟɧɬɚɰɢɢ

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɜɫɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ
ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɜ ɜɢɞɟ ɩɪɨɫɬɵɯ ɬɚɛɥɢɰ ɫɨɞɟɪɠɚɳɢɯ ɬɟɤɫɬɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ.
ȼɧɟɲɧɢɣ ɜɢɞ ɧɚɛɨɪɨɜ ɨɫɬɚɟɬɫɹ ɩɪɢɦɢɬɢɜɧɵɦ ɢ ɡɚɱɚɫɬɭɸ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɯ
ɪɟɚɥɶɧɨɦɭ ɜɢɞɭ. ɋɪɟɞɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɉɈȾ ɬɚɤ ɠɟ ɧɟ ɨɛɧɚɪɭɠɢɥɨɫɶ ɤɚɤɨɣ-
ɥɢɛɨ ɫɭɳɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɛɵ ɨɩɢɫɵɜɚɥɚ ɫɬɪɭɤɬɭɪɵ ɧɚɛɨɪɨɜ. Ⱦɚɧɧɵɣ ɧɸɚɧɫ
ɤɪɚɣɧɟ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɜɚɢɜɚɟɦɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɚ
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɧɚɛɨɪɨɜ ɫɬɨɪɨɧɧɢɦɢ ɫɢɫɬɟɦɚɦɢ
ɡɚɬɪɭɞɧɢɬɟɥɶɧɚ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɪɚɡɪɚɛɨɬɱɢɤɢ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɦɨɝɭɬ ɧɟ ɡɧɚɬɶ ɨ
ɧɚɡɧɚɱɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ.

Ʉɨ ɜɫɟɦɭ ɩɪɨɱɟɦɭ, ɫɬɨɢɬ ɭɩɨɦɹɧɭɬɶ ɨ ɫɚɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɪɚɡɦɟɳɚɟɦɨɣ
ɧɚ ɩɨɪɬɚɥɚɯ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ
ɦɚɲɢɧɨɱɢɬɚɟɦɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɫɟ ɬɢɩɵ ɞɚɧɧɵɯ ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɣ
ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɵɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɬɟɤɫɬ, ɱɢɫɥɚ, URL, ɢ ɩɪɨɱɢɟ,
ɤɨɬɨɪɵɟ ɹɜɧɨ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɬɟɤɫɬɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɉɈȾ
ɪɚɫɲɢɪɹɸɬ ɷɬɨɬ ɩɟɪɟɱɟɧɶ ɬɟɦ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɚɪɬɭ ɫ ɝɟɨɦɟɬɤɚɦɢ, ɜ
ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚɛɨɪ ɫɨɞɟɪɠɢɬ ɝɟɨɥɨɤɚɰɢɨɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. Ɉɩɪɟɞɟɥɟɧɢɟ
«ɦɚɲɢɧɨɱɢɬɚɟɦɵɣ» ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ
ɦɨɠɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɷɬɢ ɞɚɧɧɵɟ. ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤ,
ɱɬɨɛɵ ɪɚɫɲɢɪɢɬɶ ɫɩɢɫɨɤ ɦɚɲɢɧɨɱɢɬɚɟɦɵɯ ɮɨɪɦɚɬɨɜ ɞɨ ɦɭɥɶɬɢɦɟɞɢɣɧɨɣ
ɢɧɮɨɪɦɚɰɢɢ, ɬɚɤɨɣ ɤɚɤ ɢɡɨɛɪɚɠɟɧɢɹ, ɚɭɞɢɨ- ɢ ɜɢɞɟɨɮɚɣɥɵ.

2.5 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɇɟɬɨɞ k ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ
Ɇɟɬɨɞ k ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ (ɚɧɝɥ. k-nearest neighbors algorithm,

k-NN) – ɩɪɨɫɬɟɣɲɢɣ ɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ.
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɨɛɴɟɤɬɨɜ ɫ ɭɠɟ
ɢɦɟɸɳɟɣɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ.

Ʉɥɚɫɫɢɮɢɰɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɏ ɨɬɧɨɫɢɬɫɹ ɤ ɬɨɦɭ ɤɥɚɫɫɭ ɍ, ɤ ɤɨɬɨɪɨɦɭ
ɩɪɢɧɚɞɥɟɠɢɬ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ k ɟɝɨ ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ.

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɸɳɢɟ:
· ɤɥɚɫɫɢɮɢɰɢɪɭɟɦɚɹ ɜɵɛɨɪɤɚ;
· ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɚɹ ɜɵɛɨɪɤɚ;
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· ɩɚɪɚɦɟɬɪ k – ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɦɚɤɫɢɦɚɥɶɧɨɟ
ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɟɞɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɨɜɨɝɨ ɨɛɴɟɤɬɚ;

· ɩɚɪɚɦɟɬɪ R – ɪɚɞɢɭɫ ɩɨɢɫɤɚ ɫɨɫɟɞɟɣ.
ɉɪɢɜɟɞɟɦ ɩɨɲɚɝɨɜɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ:
1) ɜɵɛɪɚɬɶ ɫɥɭɱɚɣɧɵɣ ɧɟɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɛɴɟɤɬ ɜɵɛɨɪɤɢ ɏ;
2) ɧɚɣɬɢ k ɛɥɢɠɚɣɲɢɯ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɏ,

ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɶɲɟ R ɨɬ ɧɟɝɨ;
3) ɧɚɣɬɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɤɥɚɫɫ ɍ ɫɪɟɞɢ ɧɚɣɞɟɧɧɵɯ

ɨɛɴɟɤɬɨɜ;
4) ɨɛɴɟɤɬ ɏ ɞɨɛɚɜɢɬɶ ɜ ɤɥɚɫɫ ɍ ɢ ɢɫɤɥɸɱɢɬɶ ɟɝɨ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ

ɪɚɫɫɦɨɬɪɟɧɢɹ. ɉɟɪɟɯɨɞ ɤ ɩɭɧɤɬɭ ɚ.
Ⱥɥɝɨɪɢɬɦ ɡɚɜɟɪɲɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ, ɤɨɝɞɚ ɜɫɟ ɨɛɴɟɤɬɵ ɜɵɛɨɪɤɢ ɹɜɥɹɸɬɫɹ

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɦɢ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ
ɉɪɨɜɟɪɢɦ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ (ɪɢɫɭɧɨɤ 16).

Ɉɛɴɟɤɬ, ɨɛɨɡɧɚɱɟɧɧɵɣ ɤɜɚɞɪɚɬɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ ɨɫɧɨɜɟ
ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ. ɉɪɢ ɡɧɚɱɟɧɢɢ k ɜ ɩɪɨɦɟɠɭɬɤɟ [1; 5] ɨɛɴɟɤɬ ɛɭɞɟɬ
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧ ɤɚɤ ɬɪɟɭɝɨɥɶɧɢɤ, ɩɨɫɤɨɥɶɤɭ ɛɨɥɶɲɢɧɫɬɜɨ ɟɝɨ ɛɥɢɠɚɣɲɢɯ
ɫɨɫɟɞɟɣ ɷɬɨ ɬɪɟɭɝɨɥɶɧɢɤɢ, ɚ ɩɪɢ ɡɧɚɱɟɧɢɢ ɛɨɥɶɲɟɦ ɲɟɫɬɢ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧ
ɤɚɤ ɤɪɭɝ.

Ɋɢɫɭɧɨɤ 16 – Ʉɥɚɫɫɢɮɢɰɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɢ ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɫɦɵɫɥ ɨɝɪɚɧɢɱɢɬɶ ɪɚɞɢɭɫ ɩɨɢɫɤɚ ɛɥɢɠɚɣɲɢɯ
ɫɨɫɟɞɟɣ, ɟɫɥɢ ɬɟɫɬɨɜɵɣ ɤɜɚɞɪɚɬ ɞɨɥɠɟɧ ɛɵɬɶ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧ ɤɚɤ
ɬɪɟɭɝɨɥɶɧɢɤ.

ȼɵɜɨɞɵ
Ⱦɨɫɬɨɢɧɫɬɜɨ – ɩɪɨɫɬɨɣ ɜ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦ.
ɇɟɞɨɫɬɚɬɤɢ:
· ɜɵɫɨɤɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ;
· ɩɨɞɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɡɚɞɚɱ ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ

ɤɥɚɫɫɨɜ ɢ ɩɟɪɟɦɟɧɧɵɯ.
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Ⱥɥɝɨɪɢɬɦ FRiS-STOLP
Ⱥɥɝɨɪɢɬɦ FRiS-ɋɌɈɅɉ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɷɬɚɥɨɧɧɵɯ

ɨɛɴɟɤɬɨɜ ɜ ɤɚɠɞɨɦ ɢɦɟɸɳɟɦɫɹ ɤɥɚɫɫɟ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ FRiS-ɮɭɧɤɰɢɢ.
Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ɞɚɥɟɤɨ ɢɥɢ ɛɥɢɡɤɨ
ɨɛɴɟɤɬɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɥɢ ɩɨɯɨɠɢ ɥɢ ɨɧɢ ɞɪɭɝ ɧɚ ɞɪɭɝɚ, ɧɨ ɢ
ɞɚɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫ “ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɱɟɦ?”.
Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɫɯɨɞɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɛɨɥɶɲɟɟ
ɤɨɥɢɱɟɫɬɜɨ ɮɚɤɬɨɪɨɜ ɩɪɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɢɢ ɨɛɴɟɤɬɨɜ.

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɸɳɢɟ:
· ɤɥɚɫɫɢɮɢɰɢɪɭɟɦɚɹ ɜɵɛɨɪɤɚ;
· ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɚɹ ɜɵɛɨɪɤɚ.
ɉɪɢɜɟɞɟɦ ɩɨɲɚɝɨɜɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ:
1) ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɤɥɚɫɫɚ Ⱥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ

ɷɬɨɝɨ ɠɟ ɤɥɚɫɫɚ ɧɚɯɨɞɢɦ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɨɰɟɧɤɢ
ɨɛɨɪɨɧɨɫɩɨɫɨɛɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɞɧɨɝɨ ɛɥɢɠɚɣɲɟɝɨ ɨɛɴɟɤɬɚ ɢɡ ɞɪɭɝɢɯ
ɤɥɚɫɫɨɜ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɫɯɨɞɫɬɜɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ:C'ij/b= Rʹ-Rͳ / Rʹ+Rͳ , (3)

ɝɞɟ i – ɨɛɴɟɤɬ ɤɥɚɫɫɚ Ⱥ,
j – ɞɪɭɝɨɣ ɨɛɴɟɤɬ ɤɥɚɫɫɚ A (i ≠ j),
b – ɛɥɢɠɚɣɲɢɣ ɨɛɴɟɤɬ ɤɥɚɫɫɚ B ɞɥɹ i,
R1 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ i ɢ j,
R2 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ i ɢ b;
2) ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɤɥɚɫɫɚ Ⱥ ɧɚɯɨɞɢɦ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ

ɡɧɚɱɟɧɢɟ ɨɰɟɧɤɢ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɞɧɨɝɨ ɛɥɢɠɚɣɲɟɝɨ ɨɛɴɟɤɬɚ ɢɡ
ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɷɬɨɝɨ ɠɟ ɤɥɚɫɫɚ B.
Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɫɯɨɞɫɬɜɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ:C''qs/i= Rʹ-Rͳ / Rʹ+Rͳ , (4)

ɝɞɟ i – ɨɛɴɟɤɬ ɤɥɚɫɫɚ Ⱥ,
s – ɛɥɢɠɚɣɲɢɣ ɨɛɴɟɤɬ ɤɥɚɫɫɚ B ɞɥɹ i,
q – ɞɪɭɝɨɣ ɨɛɴɟɤɬ ɤɥɚɫɫɚ B (s ≠ q),
R1 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ q ɢ s,
R2 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ q ɢ i;
3) ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɤɥɚɫɫɚ Ⱥ ɧɚɯɨɞɢɦ ɨɛɳɭɸ ɨɰɟɧɤɭ

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:Fi= C'i+C''i /ʹ, (5)

ɝɞɟ i – ɨɛɴɟɤɬ ɤɥɚɫɫɚ Ⱥ,
C’ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɛɨɪɨɧɨɫɩɨɫɨɛɧɨɫɬɢ ɨɛɴɟɤɬɚ i,
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C’’ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɨɛɴɟɤɬɚ i;
4) ɜ ɤɚɱɟɫɬɜɟ ɫɬɨɥɩɚ ɞɥɹ ɤɥɚɫɫɚ Ⱥ ɜɵɛɢɪɚɟɦ ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ

ɧɚɢɛɨɥɶɲɭɸ ɜɟɥɢɱɢɧɭ Fi.
5) ɉɨɜɬɨɪɹɟɦ ɲɚɝɢ ɚ-ɝ ɞɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɤɥɚɫɫɨɜ.
ɉɨɢɫɤ ɡɧɚɱɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ

ɫɬɨɥɩɵ ɤɥɚɫɫɨɜ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɨɤ: ɱɟɦ ɜɵɲɟ
ɨɛɨɪɨɧɨɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɨɲɢɛɨɤ
ɩɟɪɜɨɝɨ ɪɨɞɚ, ɱɟɦ ɜɵɲɟ ɬɨɥɟɪɚɧɬɧɨɫɬɶ ɨɛɴɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ
ɩɨɹɜɥɟɧɢɹ ɨɲɢɛɨɤ ɜɬɨɪɨɝɨ ɪɨɞɚ.

ɉɟɪɜɵɟ ɫɬɨɥɩɵ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɬɟɯ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɢɦ ɩɪɨɬɢɜɨɫɬɨɹɥɢ
ɛɥɢɠɚɣɲɢɟ ɨɛɴɟɤɬɵ ɢɡ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ. Ɍɟɩɟɪɶ ɠɟ ɜ ɪɨɥɢ ɷɬɢɯ ɨɛɴɟɤɬɨɜ
ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɭɠɟ ɢɡɜɟɫɬɧɵɟ ɫɬɨɥɩɵ. ɉɟɪɟɫɱɟɬ ɫɬɨɥɩɨɜ ɞɨɫɬɚɬɨɱɧɨ
ɩɪɨɜɟɫɬɢ ɨɞɢɧ ɢɥɢ ɞɜɚ ɪɚɡɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢɦɟɸɳɢɯɫɹ
ɨɛɴɟɤɬɨɜ, ɜɩɨɫɥɟɞɫɬɜɢɢ ɫɩɢɫɨɤ ɫɬɨɥɩɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɟɬɫɹ.

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɤɥɚɫɫɭ ɦɨɠɧɨ
ɨɩɪɟɞɟɥɹɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:

· ɨɛɴɟɤɬ ɨɬɧɨɫɢɬɫɹ ɤ ɬɨɦɭ ɤɥɚɫɫɭ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ
ɛɥɢɠɚɣɲɢɣ ɞɥɹ ɧɟɝɨ ɫɬɨɥɩ;

· ɫ ɭɱɟɬɨɦ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɢɡ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɨɛɪɚɡɨɜ,
ɢɫɩɨɥɶɡɭɹ FRiS-ɮɭɧɤɰɢɸ.

ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ
ɇɚ ɪɢɫɭɧɤɟ 17 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɚ ɤɥɚɫɫɚ, ɚ ɬɚɤɠɟ ɞɜɚ ɫɬɨɥɩɚ,

ɨɛɨɡɧɚɱɟɧɧɵɟ ɤɪɟɫɬɚɦɢ. ɂɫɫɥɟɞɭɟɦɵɣ ɨɛɴɟɤɬ ɜ ɮɨɪɦɟ ɤɜɚɞɪɚɬɚ ɪɚɫɩɨɥɨɠɟɧ
ɧɟɫɤɨɥɶɤɨ ɛɥɢɠɟ ɤ ɷɬɚɥɨɧɭ ɤɥɚɫɫɚ ɮɨɪɦɵ ɤɪɭɝɚ, ɨɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ
FRiS-ɮɭɧɤɰɢɢ ɨɧ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧ ɤɚɤ ɬɪɟɭɝɨɥɶɧɢɤ, ɩɨɫɤɨɥɶɤɭ, ɫɭɞɹ ɩɨ
ɫɬɪɭɤɬɭɪɟ ɤɥɚɫɫɨɜ, ɨɧ ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɬɪɟɭɝɨɥɶɧɵɯ
ɨɛɴɟɤɬɨɜ.

Ɋɢɫɭɧɨɤ 17 – ɂɫɯɨɞɧɚɹ ɜɵɛɨɪɤɚ, ɫɬɨɥɩɵ ɢ ɧɟɢɡɜɟɫɬɧɵɣ ɨɛɴɟɤɬ

ȼɵɜɨɞɵ
Ⱦɨɫɬɨɢɧɫɬɜɚ:
· ɩɪɨɫɬɨɣ ɩɪɨɰɟɫɫ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫ ɨɩɨɪɨɣ;
· ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɛɚɜɥɟɧɢɹ ɨɬ ɨɲɢɛɨɤ ɢ ɜɵɛɪɨɫɨɜ.
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ɇɟɞɨɫɬɚɬɤɢ:
· ɜɵɫɨɤɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ;
· ɩɨɞɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɡɚɞɚɱ ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ

ɤɥɚɫɫɨɜ ɢ ɩɟɪɟɦɟɧɧɵɯ.
Ⱥɥɝɨɪɢɬɦ FOREL
FOREL (ɨɬ ɚɧɝɥ. Formal Element – Ɏɨɪɦɚɥɶɧɵɣ ɗɥɟɦɟɧɬ) — ɚɥɝɨɪɢɬɦ

ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɞɟɟ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɨɞɢɧ ɤɥɚɫɬɟɪ ɨɛɴɟɤɬɨɜ ɜ
ɨɛɥɚɫɬɹɯ ɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɫɝɭɳɟɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ.

ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɫɬɪɨɢɬɫɹ ɝɢɩɟɪɫɮɟɪɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ, ɤɨɬɨɪɚɹ
ɨɯɜɚɬɵɜɚɟɬ ɜɫɟ ɨɛɴɟɤɬɵ ɫ ɰɟɧɬɪɨɦ ɜ ɫɥɭɱɚɣɧɨɦ ɨɛɴɟɤɬɟ ɜɵɛɨɪɤɢ. ȿɫɥɢ ɛɵ
ɛɵɥ ɧɟɨɛɯɨɞɢɦ ɨɞɢɧ ɤɥɚɫɬɟɪ, ɬɨ ɨɧ ɛɵɥ ɛɵ ɩɪɟɞɫɬɚɜɥɟɧ ɢɦɟɧɧɨ ɷɬɨɣ
ɧɚɱɚɥɶɧɨɣ ɫɮɟɪɨɣ, ɤɚɤ ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 18.

Ɋɢɫɭɧɨɤ 18 – Ʉɥɚɫɬɟɪ, ɫɨɞɟɪɠɚɳɢɣ ɜɫɟ ɨɛɴɟɤɬɵ ɜɵɛɨɪɤɢ

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɤɥɚɫɬɟɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɟɩɟɧɧɨ
ɭɦɟɧɶɲɚɬɶ ɪɚɞɢɭɫ ɫɮɟɪɵ ɢ ɞɜɢɝɚɬɶ ɟɟ ɜ ɫɬɨɪɨɧɭ ɥɨɤɚɥɶɧɨɝɨ ɫɝɭɳɟɧɢɹ
ɨɛɴɟɤɬɨɜ ɜɵɛɨɪɤɢ. ɉɟɪɟɧɨɫ ɰɟɧɬɪɚ ɫɮɟɪɵ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɞɢɭɫɚ
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧɚ ɧɟ ɨɫɬɚɧɨɜɢɬɫɹ, ɬɨ ɟɫɬɶ ɩɨɤɚ ɧɚ ɨɱɟɪɟɞɧɨɦ
ɲɚɝɟ ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɧɟ ɨɫɬɚɧɭɬɫɹ ɬɟɦɢ ɠɟ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɨɤɚɡɚɧ ɧɚ
ɪɢɫɭɧɤɟ 19.

Ɋɢɫɭɧɨɤ 19 – ɍɦɟɧɶɲɟɧɢɟ ɪɚɞɢɭɫɚ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɫɮɟɪɵ
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ɉɨɥɭɱɟɧɧɵɟ ɨɛɴɟɤɬɵ ɜɧɭɬɪɢ ɫɮɟɪɵ ɩɨɦɟɱɚɸɬɫɹ ɤɚɤ ɤɥɚɫɬɟɪɢɡɨɜɚɧɧɵɟ
ɢ ɭɛɢɪɚɸɬɫɹ ɢɡ ɜɵɛɨɪɤɢ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜɫɹ
ɜɵɛɨɪɤɚ ɧɟ ɛɭɞɟɬ ɤɥɚɫɬɟɪɢɡɨɜɚɧɚ.

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɸɳɢɟ:
· ɤɥɚɫɬɟɪɢɡɭɟɦɚɹ ɜɵɛɨɪɤɚ;
· ɩɚɪɚɦɟɬɪ α – ɤɨɷɮɮɢɰɢɟɧɬ ɜ ɩɪɟɞɟɥɚɯ (0; 1) ɭɦɟɧɶɲɟɧɢɹ ɪɚɞɢɭɫɚ

ɫɮɟɪɵ. ɉɪɢ ɦɟɧɶɲɟɦ ɡɧɚɱɟɧɢɢ ɩɨɥɭɱɢɬɫɹ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɬɟɪɨɜ.
ɉɪɢɜɟɞɟɦ ɩɨɲɚɝɨɜɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ:
1) ȼɵɛɪɚɬɶ ɫɥɭɱɚɣɧɵɣ ɨɛɴɟɤɬ ɜɵɛɨɪɤɢ;
2) ɉɪɨɜɟɫɬɢ ɫɮɟɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ ɫ ɰɟɧɬɪɨɦ ɜ ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ,

ɨɯɜɚɬɵɜɚɸɳɭɸ ɜɫɟ ɨɛɴɟɤɬɵ ɜɵɛɨɪɤɢ;
3) ɍɦɟɧɶɲɢɬɶ ɪɚɞɢɭɫ ɫɮɟɪɵ ɩɨ ɮɨɪɦɭɥɟR=R*α, (6)

ɝɞɟ R – ɪɚɞɢɭɫ ɫɮɟɪɵ;α – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ ɪɚɞɢɭɫɚ ɫɮɟɪɵ;
4) ɉɨɦɟɬɢɬɶ ɨɛɴɟɤɬɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜɧɭɬɪɢ ɫɮɟɪɵ;
5) ɉɟɪɟɞɜɢɧɭɬɶ ɰɟɧɬɪ ɫɮɟɪɵ ɜ ɰɟɧɬɪ ɦɚɫɫ ɩɨɦɟɱɟɧɧɵɯ ɨɛɴɟɤɬɨɜ;
6) ȿɫɥɢ ɰɟɧɬɪ ɫɮɟɪɵ ɢɡɦɟɧɢɥɫɹ, ɬɨ ɩɟɪɟɯɨɞɢɦ ɤ ɩɭɧɤɬɭ ɜ, ɢɧɚɱɟ ɤ

ɩɭɧɤɬɭ ɠ;
7) ɉɨɦɟɱɟɧɧɵɟ ɨɛɴɟɤɬɵ ɞɨɛɚɜɢɬɶ ɜ ɨɞɢɧ ɤɥɚɫɬɟɪ ɢ ɢɫɤɥɸɱɢɬɶ ɢɯ ɢɡ

ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ. ɉɟɪɟɯɨɞ ɤ ɩɭɧɤɬɭ ɚ.
Ⱥɥɝɨɪɢɬɦ ɡɚɜɟɪɲɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ, ɤɨɝɞɚ ɜɫɟ ɨɛɴɟɤɬɵ ɜɵɛɨɪɤɢ ɹɜɥɹɸɬɫɹ

ɤɥɚɫɬɟɪɢɡɨɜɚɧɧɵɦɢ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ
ɇɚ ɪɢɫɭɧɤɚɯ 20 ɢ 21 ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɪɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɨɛɴɟɤɬɚ, ɫ ɤɨɬɨɪɨɝɨ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ
ɧɚɱɚɥɶɧɨɣ ɫɮɟɪɵ.

ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɚɤɢɯ ɫɥɭɱɚɟɜ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ
ɚɥɝɨɪɢɬɦɚ ɜ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɜɵɛɢɪɚɥɫɹ ɬɨɬ, ɤɨɬɨɪɵɣ ɧɚɢɛɨɥɟɟ
ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧ ɤ ɰɟɧɬɪɭ ɦɚɫɫ ɧɟɤɥɚɫɬɟɪɢɡɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɱɬɨ
ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɨɞɢɧɚɤɨɜɨɣ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɩɨɜɬɨɪɧɵɯ ɡɚɩɭɫɤɚɯ
ɚɥɝɨɪɢɬɦɚ.
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Ɋɢɫɭɧɨɤ 20 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɋɢɫɭɧɨɤ 21 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɧɚ ɧɚɛɨɪɟ ɨɛɴɟɤɬɨɜ, ɨɬɨɛɪɚɠɟɧɧɵɯ ɧɚ
ɪɢɫɭɧɤɟ 22. ȼɢɡɭɚɥɶɧɨ ɨɰɟɧɢɜ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ
ɢɯ ɩɨ ɬɪɟɦ ɤɥɚɫɬɟɪɚɦ.

Ɋɢɫɭɧɨɤ 22 – Ʉɥɚɫɬɟɪɢɡɭɟɦɚɹ ɜɵɛɨɪɤɚ

Ɉɞɧɚɤɨ, ɜɚɪɶɢɪɭɹ ɤɨɷɮɮɢɰɢɟɧɬ α , ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɡɥɢɱɧɨɟ
ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɬɟɪɨɜ. ɇɚ ɪɢɫɭɧɤɟ 23 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ
ɤɨɷɮɮɢɰɢɟɧɬɚ α ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɥɚɫɬɟɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ
ɚɥɝɨɪɢɬɦɚ.
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Ɋɢɫɭɧɨɤ 23 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ α ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɥɚɫɬɟɪɨɜ

Ɋɟɡɭɥɶɬɚɬɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ, ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɚɯ 24-26.

Ɋɢɫɭɧɨɤ 24 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ α=Ͳ.ͻ

Ɋɢɫɭɧɨɤ 25 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ α=Ͳ.ͺͻ
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Ɋɢɫɭɧɨɤ 26 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ α=Ͳ.͹
ɉɪɨɜɟɪɢɦ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ, ɞɨɛɚɜɢɜ ɤ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɟ ɟɳɟ ɨɞɢɧ

ɨɬɞɟɥɶɧɵɣ ɨɛɴɟɤɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɤɥɚɫɬɟɪɚɦɢ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ
ɧɚ ɪɢɫɭɧɤɟ 27, ɠɟɥɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ ɫ 4 ɤɥɚɫɬɟɪɚɦɢ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɚɪɚɦɟɬɪɚ α ɜ ɩɪɨɦɟɠɭɬɤɟ ɨɬ 0.64 ɞɨ 0.77.

Ɋɢɫɭɧɨɤ 27 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ α ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɥɚɫɬɟɪɨɜ

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɩɨɥɭɱɢɬɫɹ 4
ɤɥɚɫɬɟɪɚ, ɢɯ ɫɨɫɬɚɜ ɦɨɠɟɬ ɧɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɠɢɞɚɧɢɹɦ (ɪɢɫɭɧɨɤ 28).

Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɥɚɫɬɟɪɨɜ ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɧɟɤɨɬɨɪɚɹ ɱɚɫɬɶ
ɨɛɴɟɤɬɨɜ ɤɥɚɫɬɟɪɚ ɪɚɡɦɟɳɟɧɚ ɞɨɜɨɥɶɧɨ ɛɥɢɡɤɨ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɚ ɞɨɛɚɜɥɟɧɧɵɣ
ɧɨɜɵɣ ɨɛɴɟɤɬ ɧɟɦɧɨɝɨ ɩɪɢɬɹɝɢɜɚɟɬ ɰɟɧɬɪ ɫɮɟɪɵ ɤ ɫɟɛɟ. ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɚɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ
ɦɨɞɢɮɢɤɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ α(ɪɢɫɭɧɨɤ 29).
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Ɋɢɫɭɧɨɤ 28 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ α=Ͳ.͹͹

Ɋɢɫɭɧɨɤ 29 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ α=Ͳ.͹
Ɍɚɤɠɟ ɧɚ ɝɪɚɮɢɤɟ ɢɦɟɟɬɫɹ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ α , ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɥɢɱɟɫɬɜɨ

ɤɥɚɫɬɟɪɨɜ ɪɚɜɧɨ ɧɭɥɸ. ɉɪɢɱɢɧɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɬɨɝɨ ɫɥɭɱɚɹ ɦɨɠɧɨ
ɪɚɫɫɦɨɬɪɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 30. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɞɢɭɫɚ ɫɮɟɪɵ ɧɚ ɤɚɠɞɨɣ
ɢɬɟɪɚɰɢɢ ɫɨɫɬɚɜ ɟɟ ɜɧɭɬɪɟɧɧɢɯ ɨɛɴɟɤɬɨɜ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɟɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ
ɱɟɝɨ ɫɮɟɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɬɚɤɨɝɨ ɪɚɡɦɟɪɚ, ɱɬɨ ɩɟɪɟɫɬɚɟɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ
ɤɚɤɢɟ-ɥɢɛɨ ɷɥɟɦɟɧɬɵ. ɉɨɷɬɨɦɭ ɢɦɟɟɬ ɫɦɵɫɥ ɜɡɹɬɶ ɨɞɧɨ ɢɡ ɩɪɟɞɵɞɭɳɢɯ
ɫɨɫɬɨɹɧɢɣ ɫɮɟɪɵ ɥɢɛɨ ɭɜɟɥɢɱɢɜɚɬɶ ɩɚɪɚɦɟɬɪ α ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ.

ȼɵɜɨɞɵ
Ⱦɨɫɬɨɢɧɫɬɜɚ:
· ɜɵɫɨɤɨɟ ɫɯɨɞɫɬɜɨ ɨɛɴɟɤɬɨɜ ɤɥɚɫɬɟɪɨɜ ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ;
· ɫɯɨɞɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɡɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɲɚɝɨɜ.
ɇɟɞɨɫɬɚɬɤɢ:
· ɩɪɨɢɡɜɨɥɶɧɨɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɪɚɡɛɢɟɧɢɟ ɧɚ ɤɥɚɫɫɵ;
· ɩɥɨɯɚɹ ɩɪɢɦɟɧɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɩɪɢ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ

ɤɥɚɫɬɟɪɚɯ;
· ɩɨɥɭɱɟɧɧɵɟ ɤɥɚɫɬɟɪɵ ɢɦɟɸɬ ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ;
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Ɋɢɫɭɧɨɤ 30 – Ɉɲɢɛɤɚ ɩɪɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

· ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɚɥɝɨɪɢɬɦɚ (ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɵɛɨɪɚ ɧɚɱɚɥɶɧɨɝɨ
ɨɛɴɟɤɬɚ);

· ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɨɪɦɚɥɢɡɚɰɢɢ ɡɧɚɱɟɧɢɣ ɜɵɛɨɪɤɢ;
· ɡɚɰɢɤɥɢɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɩɪɢ ɦɚɥɨɦ ɡɧɚɱɟɧɢɢ α.
Ɇɟɬɨɞ k-ɫɪɟɞɧɢɯ
Ɇɟɬɨɞ k-ɫɪɟɞɧɢɯ (ɚɧɝɥ. – k-means) – ɨɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ,

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɜɵɱɢɫɥɟɧɢɢ ɰɟɧɬɪɚ ɦɚɫɫ ɞɥɹ ɝɥɚɜɧɵɯ ɨɛɴɟɤɬɨɜ ɤɥɚɫɬɟɪɨɜ.
ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɸɳɢɟ:
· ɤɥɚɫɬɟɪɢɡɭɟɦɚɹ ɜɵɛɨɪɤɚ;
· ɩɚɪɚɦɟɬɪ α – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɤɥɚɫɬɟɪɨɜ.
ɉɪɢɜɟɞɟɦ ɩɨɲɚɝɨɜɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ:
1) ɫɨɡɞɚɬɶ α ɝɥɚɜɧɵɯ ɨɛɴɟɤɬɨɜ ɜɵɛɨɪɤɢ, ɩɪɢɫɜɨɢɬɶ ɢɦ ɫɥɭɱɚɣɧɵɟ

ɡɧɚɱɟɧɢɹ;
2) ɞɥɹ ɤɚɠɞɨɝɨ ɝɥɚɜɧɨɝɨ ɨɛɴɟɤɬɚ ɜɵɱɢɫɥɢɬɶ ɰɟɧɬɪ ɦɚɫɫ;
3) ɩɟɪɟɧɟɫɬɢ ɜɫɟ ɝɥɚɜɧɵɟ ɨɛɴɟɤɬɵ ɜ ɧɚɣɞɟɧɧɵɟ ɰɟɧɬɪɵ ɦɚɫɫ;
4) ɟɫɥɢ ɯɨɬɶ ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɨɛɴɟɤɬɨɜ ɫɞɜɢɧɭɥɫɹ, ɬɨ ɩɟɪɟɯɨɞ ɤ ɩɭɧɤɬɭ

ɛ, ɢɧɚɱɟ ɚɥɝɨɪɢɬɦ ɡɚɜɟɪɲɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ
Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɧɚ ɧɚɛɨɪɟ ɨɛɴɟɤɬɨɜ, ɨɬɨɛɪɚɠɟɧɧɵɯ ɧɚ

ɪɢɫɭɧɤɟ 31. Ⱦɨɛɚɜɢɦ 3 ɝɥɚɜɧɵɯ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ
ɰɟɧɬɪɵ ɛɭɞɭɳɢɯ ɤɥɚɫɬɟɪɨɜ ɢ ɩɨɦɟɫɬɢɦ ɢɯ ɜ ɫɥɭɱɚɣɧɵɟ ɨɛɴɟɤɬɵ ɜɵɛɨɪɤɢ.

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɢɬɟɪɚɰɢɣ ɚɥɝɨɪɢɬɦɚ ɝɥɚɜɧɵɟ ɨɛɴɟɤɬɵ
ɫɞɜɢɝɚɸɬɫɹ ɤ ɥɨɤɚɥɶɧɵɦ ɫɝɭɳɟɧɢɹɦ ɷɥɟɦɟɧɬɨɜ ɜɵɛɨɪɤɢ (ɪɢɫɭɧɨɤ 32). Ɍɚɤɢɦ
ɨɛɪɚɡɨɦ, ɤɚɠɞɵɣ ɢɡ ɨɛɴɟɤɬɨɜ ɜɵɛɨɪɤɢ ɛɭɞɟɬ ɩɪɢɧɚɞɥɟɠɚɬɶ ɤ ɛɥɢɠɚɣɲɟɦɭ
ɞɥɹ ɧɟɝɨ ɝɥɚɜɧɨɦɭ ɨɛɴɟɤɬɭ, ɤɨɬɨɪɵɣ ɢ ɨɛɪɚɡɭɟɬ ɨɬɞɟɥɶɧɵɣ ɤɥɚɫɬɟɪ.
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Ɋɢɫɭɧɨɤ 31 – ɂɫɯɨɞɧɚɹ ɜɵɛɨɪɤɚ ɢ ɬɪɢ ɝɥɚɜɧɵɯ ɨɛɴɟɤɬɚ

Ɋɢɫɭɧɨɤ 32 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

ȼɵɛɨɪ ɧɚɱɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ
ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɩɪɢɦɟɪ ɨɞɧɨɣ ɢɡ ɜɚɪɢɚɰɢɣ ɦɨɠɧɨ
ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 33.

ȼɵɜɨɞɵ
Ⱦɨɫɬɨɢɧɫɬɜɚ:
· ɪɚɡɛɢɟɧɢɟ ɧɚ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɬɟɪɨɜ;
· ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɛɚɜɥɟɧɢɹ ɨɬ ɨɲɢɛɨɤ ɢ ɜɵɛɪɨɫɨɜ.
ɇɟɞɨɫɬɚɬɤɢ:
· ɪɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɢɫɯɨɞɧɵɯ ɰɟɧɬɪɨɜ

ɤɥɚɫɬɟɪɨɜ;
· ɩɨɞɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɡɚɞɚɱ ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ

ɤɥɚɫɫɨɜ ɢ ɩɟɪɟɦɟɧɧɵɯ.



42

Ɋɢɫɭɧɨɤ 33 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ʉɥɚɫɬɟɪɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ
ɋɚɦɨɨɪɝɚɧɢɡɭɸɳɚɹɫɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ (ɤɚɪɬɚ) Ʉɨɯɨɧɟɧɚ ɜɵɩɨɥɧɹɟɬ

ɩɪɨɟɰɢɪɨɜɚɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɧɶɲɟɣ ɪɚɡɦɟɪɧɨɫɬɢ.
Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɭɯɫɥɨɣɧɭɸ ɫɟɬɶ (ɪɢɫɭɧɨɤ 34). Ʉɚɠɞɵɣ ɧɟɣɪɨɧ
ɩɟɪɜɨɝɨ (ɜɯɨɞɧɨɝɨ) ɫɥɨɹ ɫɨɟɞɢɧɟɧ ɫɨ ɜɫɟɦɢ ɧɟɣɪɨɧɚɦɢ ɜɬɨɪɨɝɨ (ɜɵɯɨɞɧɨɝɨ)
ɫɥɨɹ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɜɢɞɟ ɞɜɭɦɟɪɧɨɣ ɪɟɲɟɬɤɢ. Ʉɨɥɢɱɟɫɬɜɨ ɜɯɨɞɧɵɯ
ɧɟɣɪɨɧɨɜ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɡɦɟɪɧɨɫɬɶɸ ɤɥɚɫɬɟɪɢɡɭɟɦɵɯ ɞɚɧɧɵɯ.

Ɋɢɫɭɧɨɤ 34 – Ⱦɜɚ ɫɥɨɹ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ

ɇɟɣɪɨɧɵ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹ ɧɚɡɵɜɚɸɬɫɹ ɤɥɚɫɬɟɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɢɯ
ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɹɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɩɩ, ɧɚ ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚ
ɦɨɠɟɬ ɪɚɡɞɟɥɢɬɶ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ. ɍɜɟɥɢɱɢɜɚɹ ɤɨɥɢɱɟɫɬɜɨ ɧɟɣɪɨɧɨɜ ɜɬɨɪɨɝɨ
ɫɥɨɹ ɦɨɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶ ɞɟɬɚɥɢɡɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɰɟɫɫɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ.

ɉɪɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚɥɢɱɢɟ ɢɥɢ
ɨɬɫɭɬɫɬɜɢɟ ɤɥɚɫɬɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ, ɱɢɫɥɨ ɤɥɚɫɬɟɪɨɜ, ɡɚɤɨɧɵ
ɫɨɜɦɟɫɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɡɧɚɤɨɜ, ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ.
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ.

ɋɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɫɨɪɟɜɧɨɜɚɧɢɹ – ɧɟɣɪɨɧɵ ɜɬɨɪɨɝɨ ɫɥɨɹ
ɫɨɪɟɜɧɭɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɡɚ ɩɪɚɜɨ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɫɨɱɟɬɚɬɶɫɹ ɫ
ɜɯɨɞɧɵɦ ɜɟɤɬɨɪɨɦ ɫɢɝɧɚɥɨɜ. ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɨɛɭɱɟɧɢɹ ɢɡ ɢɫɯɨɞɧɨɝɨ ɧɚɛɨɪɚ
ɞɚɧɧɵɯ ɫɥɭɱɚɣɧɨ ɜɵɛɢɪɚɟɬɫɹ ɨɞɢɧ ɜɟɤɬɨɪ (ɨɛɴɟɤɬ). Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ
ɩɨɢɫɤ ɧɟɣɪɨɧɚ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɟɝɨ ɜɟɤɬɨɪɨɦ
ɜɟɫɨɜ ɢ ɜɯɨɞɧɵɦ ɜɟɤɬɨɪɨɦ ɦɢɧɢɦɚɥɶɧɨ. ɉɨ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɩɪɚɜɢɥɭ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɜɟɫɨɜ ɞɥɹ ɧɟɣɪɨɧɚ-ɩɨɛɟɞɢɬɟɥɹ ɢ ɧɟɣɪɨɧɨɜ ɢɡ
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ɟɝɨ ɨɤɪɟɫɬɧɨɫɬɢ (ɪɢɫɭɧɨɤ 35), ɤɨɬɨɪɚɹ ɡɚɞɚёɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɭɧɤɰɢɟɣ
ɨɤɪɟɫɬɧɨɫɬɢ.

Ɋɢɫɭɧɨɤ 35 – Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɜɟɫɨɜ ɞɥɹ ɧɟɣɪɨɧɚ-ɩɨɛɟɞɢɬɟɥɹ ɢ ɟɝɨ ɫɨɫɟɞɟɣ

Ɋɚɞɢɭɫ ɞɟɣɫɬɜɢɹ ɮɭɧɤɰɢɢ ɨɤɪɟɫɬɧɨɫɬɢ ɛɭɞɟɬ ɭɦɟɧɶɲɚɬɶɫɹ ɫ
ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɢɬɟɪɚɰɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɛɵɥɚ
ɢɫɩɨɥɶɡɨɜɚɧɚ ɮɭɧɤɰɢɹ Ƚɚɭɫɫɚ, ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧɚ ɧɚ
ɪɢɫɭɧɤɟ 36. Ɏɭɧɤɰɢɹ Ƚɚɭɫɫɚ ɢɦɟɟɬ ɜɢɞ:

h u,c,i =exp -ρሺc,uሻσሺiሻ , (7)

ɝɞɟ u – ɧɨɦɟɪ ɧɟɣɪɨɧɚ ɜ ɞɜɭɦɟɪɧɨɣ ɪɟɲɟɬɤɟ ɜɬɨɪɨɝɨ ɫɥɨɹ ɫɟɬɢ, ɞɥɹ
ɤɨɬɨɪɨɝɨ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ h;

c – ɧɨɦɟɪ ɧɟɣɪɨɧɚ-ɩɨɛɟɞɢɬɟɥɹ ɜ ɞɜɭɦɟɪɧɨɣ ɪɟɲɟɬɤɟ ɜɬɨɪɨɝɨ ɫɥɨɹ ɫɟɬɢ;
i – ɧɨɦɟɪ ɬɟɤɭɳɟɣ ɢɬɟɪɚɰɢɢ,σ i = ͳ

exp i-ʹ , (8)

ɝɞɟ i – ɧɨɦɟɪ ɬɟɤɭɳɟɣ ɢɬɟɪɚɰɢɢ.
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Ɋɢɫɭɧɨɤ 36 – Ɏɭɧɤɰɢɹ Ƚɚɭɫɫɚ

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɸɳɢɟ:
· ɤɥɚɫɬɟɪɢɡɭɟɦɚɹ ɜɵɛɨɪɤɚ;
· ɩɚɪɚɦɟɬɪ N – ɪɚɡɦɟɪɧɨɫɬɶ ɫɟɬɢ NxN ɜ ɩɪɟɞɟɥɚɯ [1; 10], ɩɪɢ ɦɟɧɶɲɟɦ

ɡɧɚɱɟɧɢɢ ɩɨɥɭɱɢɬɫɹ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɬɟɪɨɜ;
· ɩɚɪɚɦɟɬɪ I – ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ;
· ɩɚɪɚɦɟɬɪ η – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ (0; 1).
ɉɪɢɜɟɞɟɦ ɩɨɲɚɝɨɜɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ:
1) ɢɧɢɰɢɢɪɨɜɚɬɶ ɦɚɬɪɢɰɭ ɜɟɫɨɜ ɫɥɭɱɚɣɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜ ɩɪɟɞɟɥɚɯ

[-1; 1];
2) ɭɫɬɚɧɨɜɢɬɶ ɫɱɟɬɱɢɤ ɢɬɟɪɚɰɢɣ i ɪɚɜɧɵɦ 0;
3) ɜɵɛɪɚɬɶ ɫɥɭɱɚɣɧɵɣ ɨɛɴɟɤɬ ɜɵɛɨɪɤɢ x;
4) ɧɚɣɬɢ ɧɟɣɪɨɧɚ-ɩɨɛɟɞɢɬɟɥɹ c ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ;
5) ɢɡɦɟɧɢɬɶ ɜɟɫ ɤɚɠɞɨɝɨ ɧɟɣɪɨɧɚ wu ɩɨ ɮɨɪɦɭɥɟ:

wu=wu+ wu-x *h u,c,i *η, (9)

ɝɞɟ wu – ɜɟɤɬɨɪ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɟɣɪɨɧɚ ɫ ɢɧɞɟɤɫɨɦ u;

x – ɜɟɤɬɨɪ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɛɴɟɤɬɚ ɜɵɛɨɪɤɢ;
h u,c,i – ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɨɤɪɟɫɬɧɨɫɬɢ (7) ɞɥɹ ɧɟɣɪɨɧɚ ɫ ɧɨɦɟɪɨɦ

u ɢ ɧɟɣɪɨɧɚ-ɩɨɛɟɞɢɬɟɥɹ ɫ ɧɨɦɟɪɨɦ c ɧɚ i-ɨɣ ɢɬɟɪɚɰɢɢ;η – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ;
6) ɭɜɟɥɢɱɢɬɶ ɫɱɟɬɱɢɤ ɢɬɟɪɚɰɢɣ i ɧɚ ɟɞɢɧɢɰɭ, ɩɟɪɟɯɨɞ ɤ ɩɭɧɤɬɭ ɜ.
Ⱥɥɝɨɪɢɬɦ ɡɚɜɟɪɲɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ I ɢɬɟɪɚɰɢɣ.
Ⱦɥɹ ɨɫɬɚɧɨɜɤɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ

ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ:

· ɜɵɯɨɞ ɫɟɬɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ, ɬ.ɟ. ɜɯɨɞɧɵɟ ɜɟɤɬɨɪɚ ɧɟ ɩɟɪɟɯɨɞɹɬ
ɦɟɠɞɭ ɤɥɚɫɬɟɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ;

· ɢɡɦɟɧɟɧɢɹ ɜɟɫɨɜ ɫɬɚɧɨɜɹɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ
ȼ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ ɜ

ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɬɪɢɰɵ ɜɟɫɨɜ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɦɟɠɞɭ ɦɢɧɢɦɚɥɶɧɵɦ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ
ɜɯɨɞɧɵɯ ɜɟɤɬɨɪɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɪɬɚ ɩɨɥɭɱɚɟɬɫɹ ɧɚɬɹɧɭɬɨɣ ɧɚ ɤɪɚɣɧɢɟ
ɷɥɟɦɟɧɬɵ ɤɥɚɫɬɟɪɢɡɭɟɦɨɣ ɜɵɛɨɪɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɚɦɢ 37 ɢ 38.
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Ɋɢɫɭɧɨɤ 37 – Ʉɥɚɫɬɟɪɢɡɭɟɦɚɹ ɜɵɛɨɪɤɚ

Ɋɢɫɭɧɨɤ 38 – ɋɟɬɶ Ʉɨɯɨɧɟɧɚ

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɪɨɜɟɫɬɢ ɤɥɚɫɬɟɪɧɵɣ ɚɧɚɥɢɡ, ɩɪɨɜɟɞɟɦ
1000 ɢɬɟɪɚɰɢɣ ɨɛɭɱɟɧɢɹ ɫɟɬɢ. ɇɚ ɪɢɫɭɧɤɟ 39 ɜɢɞɧɨ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɧɟɣɪɨɧɵ
ɡɚɦɟɬɧɨ ɫɞɜɢɧɭɥɢɫɶ ɫɨ ɫɜɨɟɝɨ ɢɡɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɫɬɨɪɨɧɭ ɥɨɤɚɥɶɧɨɝɨ
ɫɝɭɳɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɨɧɢ
ɧɟɨɞɧɨɤɪɚɬɧɨ ɜɵɫɬɭɩɚɥɢ ɜ ɤɚɱɟɫɬɜɟ ɧɟɣɪɨɧɨɜ-ɩɨɛɟɞɢɬɟɥɟɣ.

Ɋɢɫɭɧɨɤ 39 – ɋɟɬɶ Ʉɨɯɨɧɟɧɚ, 1000 ɢɬɟɪɚɰɢɣ ɨɛɭɱɟɧɢɹ



46

Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɨɞɟɥɚɧɧɭɸ ɪɚɛɨɬɭ, ɱɚɫɬɶ ɧɟɣɪɨɧɨɜ ɨɫɬɚɥɚɫɶ
ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɬɨɦ ɠɟ ɦɟɫɬɟ. ɉɪɨɜɟɞɹ ɟɳɟ 9000 ɢɬɟɪɚɰɢɣ, ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ,
ɱɬɨ ɫɟɬɶ ɭɠɟ ɹɜɥɹɟɬɫɹ ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ (ɪɢɫɭɧɨɤ 40): ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɬɟɪɚɰɢɣ ɢɡɦɟɧɟɧɢɹ ɜɟɫɨɜ ɧɟɣɪɨɧɨɜ ɫɬɚɧɨɜɹɬɫɹ
ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ.

Ɋɢɫɭɧɨɤ 40 – ɋɟɬɶ Ʉɨɯɨɧɟɧɚ, 10000 ɢɬɟɪɚɰɢɣ ɨɛɭɱɟɧɢɹ

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟɣɪɨɧɵ, ɨɛɨɡɧɚɱɟɧɧɵɟ ɤɪɟɫɬɨɦ, ɹɜɥɹɸɬɫɹ
ɧɟɣɪɨɧɚɦɢ-ɩɨɛɟɞɢɬɟɥɹɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɛɨɪɚ ɨɛɴɟɤɬɨɜ ɢ ɨɛɪɚɡɭɸɬ
ɜɦɟɫɬɟ ɫ ɧɢɦɢ ɨɬɞɟɥɶɧɵɣ ɤɥɚɫɬɟɪ. ɉɨɫɬɪɨɢɦ ɧɚ ɨɫɧɨɜɟ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹ
ɧɟɣɪɨɧɨɜ ɞɢɚɝɪɚɦɦɭ, ɨɬɨɛɪɚɠɚɸɳɭɸ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɩɨ ɤɥɚɫɬɟɪɚɦ
(ɪɢɫɭɧɨɤ 41).

Ɋɢɫɭɧɨɤ 41 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ

ɂɡ ɞɚɧɧɨɝɨ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɨɛɥɚɫɬɢ, ɡɚɤɪɚɲɟɧɧɵɟ ɫɟɪɵɦ ɰɜɟɬɨɦ, ɧɟ
ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɧɢ ɟɞɢɧɨɝɨ ɨɛɴɟɤɬɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɨɛɪɚɡɭɸɬ ɧɢɤɚɤɢɯ
ɤɥɚɫɬɟɪɨɜ. Ʉɥɚɫɬɟɪɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɨɫɬɚɥɶɧɵɦɢ ɧɟɣɪɨɧɚɦɢ, ɩɪɢ
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɨɛɴɟɞɢɧɢɬɶ ɜ ɨɞɢɧ ɩɨɢɫɤɨɦ ɜ ɲɢɪɢɧɭ ɢɥɢ ɞɪɭɝɢɦɢ
ɫɩɨɫɨɛɚɦɢ.

ȼɵɜɨɞɵ
Ⱦɨɫɬɨɢɧɫɬɜɚ:
· ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ;
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· ɪɟɡɭɥɶɬɢɪɭɸɳɢɟ ɤɥɚɫɬɟɪɵ ɧɟ ɩɟɪɟɫɟɤɚɸɬɫɹ ɢ ɢɦɟɸɬ ɩɪɨɢɡɜɨɥɶɧɭɸ
ɮɨɪɦɭ;

· ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɧɚ ɩɥɨɫɤɨɫɬɢ;
· ɪɟɝɭɥɢɪɭɟɦɨɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɪɚɡɛɢɟɧɢɟ ɧɚ ɤɥɚɫɫɵ;
· ɧɚɥɢɱɢɟ ɷɬɚɥɨɧɧɨɝɨ ɨɛɴɟɤɬɚ ɤɥɚɫɬɟɪɨɜ.
ɇɟɞɨɫɬɚɬɤɢ:
· ɫɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɢ ɦɟɞɥɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ;
· ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɜɟɞɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɛɴɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ

ɧɟɣɪɨɧɨɜ;
· ɧɚɥɢɱɢɟ ɧɟɣɪɨɧɨɜ-ɩɨɛɟɞɢɬɟɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ

ɩɪɟɞɩɨɥɚɝɚɟɦɵɦɢ ɤɥɚɫɬɟɪɚɦɢ.
ɋɚɦɢ ɩɨ ɫɟɛɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɡɚɞɚɱɭ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɢ

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɟ ɪɟɲɚɸɬ. Ɉɧɢ ɬɨɥɶɤɨ ɩɨɡɜɨɥɹɸɬ ɩɨ
ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɤɚɪɬɵ ɜɵɞɜɢɧɭɬɶ ɝɢɩɨɬɟɡɵ ɨ ɧɚɥɢɱɢɢ ɤɥɚɫɬɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ
ɢ ɱɢɫɥɟ ɤɥɚɫɬɟɪɨɜ, ɡɚɜɢɫɢɦɨɫɬɹɯ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɨɬɞɟɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ.
ȼɵɞɜɢɧɭɬɵɟ ɝɢɩɨɬɟɡɵ ɞɨɥɠɧɵ ɩɪɨɜɟɪɹɬɶɫɹ ɢ ɩɨɞɬɜɟɪɠɞɚɬɶɫɹ ɢɧɵɦɢ
ɫɩɨɫɨɛɚɦɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɤɚɪɬɵ Ʉɨɯɨɧɟɧɚ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤɚɤ ɤ
ɮɨɪɦɢɪɨɜɚɧɢɸ ɥɨɠɧɵɯ ɝɢɩɨɬɟɡ, ɬɚɤ ɢ ɤ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɭɜɢɞɟɬɶ ɨɬɞɟɥɶɧɵɟ
ɪɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜ ɞɚɧɧɵɯ.

2.6 ȼɵɜɨɞɵ

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɦɨɦɟɧɬɵ ɩɪɨɰɟɫɫɚ
ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ. ȼɵɹɜɥɟɧɵ
ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. Ⱦɚɧɵ ɤɪɚɬɤɢɟ ɨɩɢɫɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ,
ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ. Ɉɩɢɫɚɧ ɩɨɪɹɞɨɤ
ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ, ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɧɚ
ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ ɫ ɢɥɥɸɫɬɪɚɰɢɹɦɢ, ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ
ɧɟɞɨɫɬɚɬɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɬɨɞɨɜ.

Ɍɚɤɠɟ ɜ ɯɨɞɟ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɵɥɨ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɜ ɦɢɪɟ
ɫɭɳɟɫɬɜɭɸɬ ɚɧɚɥɨɝɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ, ɧɨ ɨɧɢ ɢɦɟɸɬ ɪɹɞ
ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɭɞɨɛɧɨɣ ɪɚɛɨɬɟ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ:
ɨɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɢɫɤɚ, ɢɧɬɭɢɬɢɜɧɨ ɧɟɩɨɧɹɬɧɵɣ ɢɧɬɟɪɮɟɣɫ,
ɩɟɪɟɝɪɭɠɟɧɧɨɫɬɶ ɮɭɧɤɰɢɨɧɚɥɚ ɢɥɢ ɭɡɤɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ, ɜɵɫɨɤɢɟ ɫɢɫɬɟɦɧɵɟ
ɬɪɟɛɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɢɪɨɜɨɦɭ
ɫɬɚɧɞɚɪɬɭ ɢ ɥɢɲɟɧɚ ɷɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ.

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɢɞɟɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɦɚɤɫɢɦɚɥɶɧɭɸ ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɸ ɢ
ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ, ɭɜɟɥɢɱɢɜɚɹ
ɚɤɬɭɚɥɶɧɨɫɬɶ, ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɞɨɫɬɭɩ ɤ ɨɬɤɪɵɬɵɦ ɞɚɧɧɵɦ.
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3 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ

3.1 Ɇɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ

ɂɡ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɞɨɤɭɦɟɧɬɚɦ data.gov.ru ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ
ɞɚɧɧɵɯ ɪɚɡɦɟɳɟɧɵ ɜ CSV-ɮɨɪɦɚɬɟ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ CSV-
ɮɚɣɥɨɜ ɢɦɟɸɬ ɧɟɜɚɥɢɞɧɵɣ ɮɨɪɦɚɬ. ȼ CSV ɥɟɝɤɨ ɞɨɩɭɫɬɢɬɶ ɨɲɢɛɤɭ, ɚ ɟɫɥɢ
ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɪɚɡɛɢɪɚɟɬɫɹ ɜ ɫɬɚɧɞɚɪɬɟ, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɛɥɢɡɤɚ ɤ
100%. ɋɥɟɞɭɸɳɢɟ ɨɲɢɛɤɢ ɜɫɬɪɟɱɚɸɬɫɹ ɱɚɳɟ ɜɫɟɝɨ:

· ɥɢɲɧɢɟ ɤɚɜɵɱɤɢ. ɇɟɩɪɚɜɢɥɶɧɚɹ ɤɚɜɵɱɤɚ ɦɨɠɟɬ ɫɞɟɥɚɬɶ
ɧɟɱɢɬɚɛɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɨɣ ɜɟɫɶ ɞɨɤɭɦɟɧɬ;

· ɪɚɡɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɨɧɨɤ ɜ ɫɬɪɨɤɚɯ ɞɚɧɧɵɯ;
· ɪɚɡɪɨɡɧɟɧɧɨɫɬɶ ɞɚɧɧɵɯ ɢ ɨɬɫɭɬɫɬɜɢɟ ɫɬɚɧɞɚɪɬɨɜ. Ʉɚɠɞɚɹ ɫɥɭɠɛɚ

ɩɭɛɥɢɤɭɟɬ ɞɚɧɧɵɟ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɜɢɞɟ;
· ɞɚɧɧɵɟ ɪɚɡɛɪɨɫɚɧɵ ɩɨ ɪɚɡɧɵɦ ɪɟɝɢɨɧɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ;
· ɨɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɢɫɤɚ;
· ɨɬɫɭɬɫɬɜɢɟ API ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ.
ɉɨɷɬɨɦɭ ɞɥɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɧɚ ɞɢɫɤɟ ɜ ɜɢɞɟ

ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ. ȼ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɚɯ (ɫ ɪɚɫɲɢɪɟɧɢɟɦ txt) ɞɚɧɧɵɟ
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɹɡɵɤɟ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɨɩɢɫɚɧɧɵɯ ɜ ɩɭɧɤɬɟ
2.3. ȼ ɷɬɨɦ ɜɢɞɟ ɨɧɢ ɦɨɝɭɬ ɩɪɢɝɨɬɚɜɥɢɜɚɬɶɫɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɜɧɟ
ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ, ɜ ɥɸɛɨɦ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ.

Ɉɫɧɨɜɧɨɣ ɪɚɛɨɱɢɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɵ, ɫɨɫɬɨɢɬ ɢɡ ɡɚɝɪɭɡɤɢ ɛɚɡɵ ɞɚɧɧɵɯ,
ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ, ɬ.ɟ. ɩɪɨɫɦɨɬɪɚ ɢ ɢɡɦɟɧɟɧɢɹ, ɢ ɫɨɯɪɚɧɟɧɢɹ ɢɡɦɟɧɟɧɧɨɣ
ɜɟɪɫɢɢ ɛɚɡɵ ɞɚɧɧɵɯ.

ɋɧɚɱɚɥɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɝɪɭɠɚɟɬ ɛɚɡɭ ɞɚɧɧɵɯ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɢɥɢ
ɢɡ ɉɈȾɚ ɜ ɫɢɫɬɟɦɧɭɸ ɩɚɦɹɬɶ, ɝɞɟ ɞɚɧɧɵɟ ɮɨɪɦɢɪɭɸɬ ɫɟɬɶ ɨɛɴɟɤɬɨɜ.
ɉɨɥɶɡɨɜɚɬɶ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɟɬɶ. ȼ
ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜ ɫɟɬɶ ɦɨɠɟɬ ɫɱɢɬɵɜɚɬɶɫɹ ɫɨɞɟɪɠɢɦɨɟ ɟɳё ɧɟɫɤɨɥɶɤɢɯ
ɮɚɣɥɨɜ.

ȿɫɥɢ ɜ ɫɟɬɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪɚɜɢɥɚ, ɬɨ ɩɪɢ ɥɸɛɨɦ ɢɡɦɟɧɟɧɢɢ ɞɚɧɧɵɯ,
ɫɨɫɬɨɹɳɟɦ ɜ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɡɧɚɱɟɧɢɹ ɢɥɢ ɞɨɛɚɜɥɟɧɢɹ ɫɜɹɡɢ, ɦɨɠɟɬ ɛɵɬɶ
ɡɚɩɭɳɟɧ ɩɪɨɞɭɤɰɢɨɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɥɢɛɨ ɜ
ɦɧɨɠɟɫɬɜɟ ɜɬɨɪɢɱɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɟɬɢ ɫ ɰɟɥɶɸ ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ ɩɪɚɜɢɥ, ɥɢɛɨ
ɜ ɩɨɥɧɨɦ ɨɬɤɚɡɟ ɨɬ ɢɡɦɟɧɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɟɪɜɢɱɧɨɝɨ, ɟɫɥɢ ɩɪɚɜɢɥɚ ɫɟɬɢ
ɧɟɫɨɜɦɟɫɬɢɦɵ ɫ ɞɚɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ.

ɉɨɥɶɡɨɜɚɬɟɥɶ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɚɬɶ ɛɥɨɤɢ ɞɚɧɧɵɯ ɦɟɠɞɭ
ɫɟɬɶɸ ɢ ɬɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɦɵɲɢ ɢɥɢ
ɱɟɪɟɡ ɫɢɫɬɟɦɧɵɣ ɛɭɮɟɪ. ɋɢɫɬɟɦɧɵɣ ɛɭɮɟɪ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɬɚɤɠɟ ɢ
ɞɥɹ ɩɟɪɟɧɨɫɚ ɞɚɧɧɵɯ ɦɟɠɞɭ ɞɜɭɦɹ ɫɟɬɹɦɢ ɨɬɤɪɵɬɵɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɡɚɩɭɫɤɚɯ
ɩɪɨɝɪɚɦɦɵ.

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɞɚɧɧɵɟ ɜ ɫɟɬɢ ɢɡɦɟɧɟɧɵ ɢɥɢ ɞɨɛɚɜɥɟɧɵ, ɩɨɥɭɱɟɧɧɚɹ
ɫɟɬɶ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɞɢɫɤ ɜ ɜɢɞɟ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɛɚɡɵ ɞɚɧɧɵɯ.
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ɉɨɫɤɨɥɶɤɭ ɛɚɡɚ ɞɚɧɧɵɯ ɦɨɠɟɬ ɢɦɟɬɶ ɜɢɞ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɢ ɹɡɵɤ
ɞɚɧɧɵɯ ɩɪɨɫɬ ɢ ɱɢɬɚɛɟɥɟɧ, ɬɨ ɢɧɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɸ ɦɨɠɟɬ ɛɵɬɶ ɭɞɨɛɧɨ
ɢɫɩɪɚɜɢɬɶ ɞɚɧɧɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɮɚɣɥɟ ɛɚɡɵ ɞɚɧɧɵɯ. Ⱦɥɹ ɷɬɨɝɨ
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɢɫɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ ɨɛɵɱɧɨɝɨ ɬɟɤɫɬɨɜɨɝɨ
ɪɟɞɚɤɬɨɪɚ, ɫ ɬɟɦ ɞɨɩɨɥɧɟɧɢɟɦ, ɱɬɨ ɦɟɠɞɭ ɷɬɢɦ ɪɟɞɚɤɬɨɪɨɦ ɢ ɨɤɧɚɦɢ
ɜɨɡɦɨɠɟɧ ɩɟɪɟɧɨɫ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɦɵɲɢ.

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɬɨɥɶɤɨ ɫ ɨɞɧɨɣ ɛɚɡɨɣ
ɞɚɧɧɵɯ ɢɡ ɨɞɧɨɝɨ ɜɵɡɨɜɚ ɩɪɨɝɪɚɦɦɵ. ȿɫɥɢ ɧɭɠɧɨ ɪɚɛɨɬɚɬɶ ɫ ɞɜɭɦɹ ɢɥɢ
ɛɨɥɟɟ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ, ɫɥɟɞɭɟɬ ɜɵɡɜɚɬɶ ɩɪɨɝɪɚɦɦɭ ɦɧɨɝɨɤɪɚɬɧɨ.

3.2 ɋɯɟɦɚ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ

Ɉɫɧɨɜɧɨɣ ɪɚɛɨɱɢɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɵ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ,
ɨɬɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 42.

ɂɧɢɰɢɚɥɢɡɚɰɢɹ
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ:
· ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɚ ɪɚɛɨɱɟɝɨ ɨɤɧɚ;
· ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɤɥɚɜɢɚɬɭɪɵ: ɤɚɤɚɹ ɢɡ ɤɥɚɜɢɲ ɜ ɬɟɤɭɳɢɣ

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɧɚɠɚɬɚ, ɡɚɠɚɬɚ ɢɥɢ ɨɬɩɭɳɟɧɚ;
· ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɦɵɲɢ: ɩɨɡɢɰɢɹ ɤɭɪɫɨɪɚ ɧɚ ɷɤɪɚɧɟ, ɤɚɤɚɹ

ɢɡ ɤɥɚɜɢɲ ɜ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɧɚɠɚɬɚ, ɡɚɠɚɬɚ ɢɥɢ ɨɬɩɭɳɟɧɚ, ɛɵɥɨ ɥɢ
ɨɫɭɳɟɫɬɜɥɟɧɨ ɜɪɚɳɟɧɢɟ ɤɨɥɟɫɢɤɚ ɢɥɢ ɟɝɨ ɧɚɠɚɬɢɟ;

· ɫɨɡɞɚɧɢɟ ɪɚɛɨɱɟɝɨ ɨɤɧɚ, ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɟɪɟɦɟɧɧɵɯ;
· ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɬɨɬɢɩɚ ɮɭɧɤɰɢɢ WndProc;
· ɭɫɬɚɧɨɜɤɢ, ɤɚɫɚɟɦɵɟ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ OpenGL;
· ɩɪɨɜɟɪɤɚ ɧɚ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ.
Ⱥɤɬɢɜɧɚɹ ɥɢ ɫɢɫɬɟɦɚ?
ȼɵɯɨɞ ɢɯ ɩɪɨɝɪɚɦɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɞɜɭɯ ɫɩɨɫɨɛɨɜ:
· ɧɚɠɚɬɢɟ ɤɥɚɜɢɳɢ Esc;
· ɧɚɠɚɬɢɟ ɩɨ ɤɪɟɫɬɢɤɭ ɜ ɡɚɝɨɥɨɜɤɟ ɨɤɧɚ.
Ɉɛɧɨɜɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ
Ⱦɚɧɧɵɣ ɷɬɚɩ ɫɨɫɬɚɜɥɹɟɬ ɨɫɧɨɜɭ ɪɚɛɨɬɭ ɩɪɨɝɪɚɦɦɵ. ȼ ɬɟɱɟɧɢɟ ɤɚɠɞɨɣ

ɫɟɤɭɧɞɵ ɧɟɨɛɯɨɞɢɦɨ ɦɧɨɝɨɤɪɚɬɧɨ ɨɛɧɨɜɢɬɶ ɫɨɫɬɨɹɧɢɹ ɦɵɲɢ, ɤɥɚɜɢɚɬɭɪɵ,
ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɝ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɩɪɨɝɪɚɦɦɨɣ. Ɍɚɤɠɟ
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɨɜɥɟɧɢɟ ɨɫɬɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɨɝɪɚɦɦɵ, ɟɫɥɢ ɷɬɨ
ɧɟɨɛɯɨɞɢɦɨ.
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Ɋɢɫɭɧɨɤ 42 – Ɉɫɧɨɜɧɨɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɵ

ȼɵɜɨɞ ɧɚ ɷɤɪɚɧ
ȿɫɥɢ ɩɪɨɝɪɚɦɦɚ ɚɤɬɢɜɧɚ, ɢ ɧɟ ɧɚɠɚɬɚ ESC, ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ ɫɰɟɧɚ ɢ

ɦɟɧɹɟɬɫɹ ɛɭɮɟɪ (ɢɫɩɨɥɶɡɭɹ ɞɜɨɣɧɭɸ ɛɭɮɟɪɢɡɚɰɢɸ ɢɫɤɥɸɱɚɟɬɫɹ ɦɟɪɰɚɧɢɟ
ɩɪɢ ɚɧɢɦɚɰɢɢ). ɂɫɩɨɥɶɡɭɹ ɞɜɨɣɧɭɸ ɛɭɮɟɪɢɡɚɰɢɸ, ɪɢɫɭɟɬɫɹ ɜɫё ɧɚ "ɫɤɪɵɬɨɦ
ɷɤɪɚɧɟ" (ɜɬɨɪɨɣ ɛɭɮɟɪ) ɬɚɤ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɢ ɧɟ ɦɨɝɥɢ ɜɢɞɟɬɶ ɷɬɨɝɨ. Ʉɨɝɞɚ
ɦɟɧɹɟɬɫɹ ɛɭɮɟɪ, ɷɤɪɚɧ (ɩɟɪɜɵɣ ɛɭɮɟɪ), ɤɨɬɨɪɵɣ ɜɢɞɢɬ ɩɨɥɶɡɨɜɚɬɟɥɶ,
ɫɬɚɧɨɜɢɬɫɹ ɫɤɪɵɬɵɦ, ɚ ɫɤɪɵɬɵɣ - ɫɬɚɧɨɜɢɬɫɹ ɜɢɞɢɦɵɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,
ɜɢɞɟɧ ɧɟ ɩɪɨɰɟɫɫ ɩɪɨɪɢɫɨɜɤɢ ɫɰɟɧɵ, ɚ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬ ɜɢɡɭɚɥɢɡɚɰɢɢ.

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ:
· ɨɱɢɫɬɤɭ ɷɤɪɚɧɚ ɢ ɛɭɮɟɪɚ ɝɥɭɛɢɧɵ;
· ɫɛɪɨɫ ɩɪɨɫɦɨɬɪɚ;
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· ɩɨɜɨɪɨɬ ɢ ɫɞɜɢɝ ɫɰɟɧɵ;
· ɨɬɪɢɫɨɜɤɚ ɩɨɥɢɝɨɧɨɜ;
· ɫɦɟɧɚ ɛɭɮɮɟɪɚ.
ɉɪɢɨɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɬɵ
ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɨɞɢɧɚɤɨɜɭɸ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɚ

ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɛɵɥ ɜɜɟɞɟɧ ɫɱɟɬɱɢɤ ɤɚɞɪɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 60
ɤɚɞɪɨɜ ɜ ɫɟɤɭɧɞɭ, ɤɚɠɞɵɣ ɮɪɟɣɦ ɬɪɟɛɭɟɬ 16,(6) ɦɢɥɥɢɫɟɤɭɧɞ. ȿɫɥɢ ɦɨɳɧɨɫɬɶ
ɤɨɦɩɶɸɬɟɪɚ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɡɚ ɦɟɧɶɲɢɣ
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɬɨ ɨɫɜɨɛɨɞɢɜɲɟɟɫɹ ɦɢɥɥɢɫɟɤɭɧɞɵ ɩɪɨɰɟɫɫɨɪ ɛɭɞɟɬ
ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ.

Ⱦɟɢɧɢɰɢɚɥɢɡɚɰɢɹ
ɋɥɟɞɭɸɳɚɹ ɫɟɤɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɩɟɪɟɞ ɜɵɯɨɞɨɦ ɢɡ ɩɪɨɝɪɚɦɦɵ.

ȿɟ ɡɚɞɚɱɚ ɨɫɜɨɛɨɞɢɬɶ ɤɨɧɬɟɤɫɬ ɪɟɧɞɟɪɢɧɝɚ, ɤɨɧɬɟɤɫɬ ɭɫɬɪɨɣɫɬɜɚ ɢ, ɧɚɤɨɧɟɰ,
ɞɟɫɤɪɢɩɬɨɪ ɨɤɧɚ. ɇɟɨɛɯɨɞɢɦɚ ɬɚɤɠɟ ɩɪɨɜɟɪɤɚ ɧɚ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ. ȿɫɥɢ
ɩɪɨɝɪɚɦɦɚ ɧɟɫɩɨɫɨɛɧɚ ɭɞɚɥɢɬɶ ɤɚɤɭɸ-ɧɢɛɭɞɶ ɱɚɫɬɶ ɢɡ ɤɨɧɬɟɤɫɬɨɜ ɨɤɧɚ,
ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɨɨɛɳɟɧɢɟɦ ɨɛ ɨɲɢɛɤɟ. ɉɨɫɥɟ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɞɚɥɟɧɢɟ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ
ɨɩɢɫɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɟɧɵ, ɨɤɧɨ ɭɧɢɱɬɨɠɚɟɬɫɹ, ɢ ɩɪɨɝɪɚɦɦɚ
ɡɚɤɪɵɜɚɟɬɫɹ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɭɬɟɱɟɤ ɩɚɦɹɬɢ.

3.3 ȼɢɡɭɚɥɢɡɚɰɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ

ȼɢɡɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ – ɡɚɞɚɱɚ, ɫ ɤɨɬɨɪɨɣ ɫɬɚɥɤɢɜɚɟɬɫɹ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ
ɥɸɛɨɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶ. Ʉ ɡɚɞɚɱɟ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɫɜɨɞɢɬɫɹ ɩɪɨɛɥɟɦɚ
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɧɚɝɥɹɞɧɨɣ ɮɨɪɦɟ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɥɢ ɪɟɡɭɥɶɬɚɬɨɜ
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɍɪɚɞɢɰɢɨɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ –
ɝɪɚɮɢɤɢ ɢ ɞɢɚɝɪɚɦɦɵ – ɩɥɨɯɨ ɫɩɪɚɜɥɹɸɬɫɹ ɫ ɡɚɞɚɱɟɣ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɤɨɝɞɚ
ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɨɛɪɚɡɢɬɶ ɛɨɥɟɟ ɬɪɟɯ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɜɟɥɢɱɢɧ.

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɞɨ 6 ɩɚɪɚɦɟɪɬɨɜ:
· x ɤɨɨɪɞɢɧɚɬɚ;
· y ɤɨɨɪɞɢɧɚɬɚ;
· z ɤɨɨɪɞɢɧɚɬɚ;
· ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ;
· ɰɜɟɬ ɨɛɴɟɤɬɚ;
· ɮɨɪɦɚ ɨɛɴɟɤɬɚ.
Ʉ ɫɨɠɚɥɟɧɢɸ, ɰɜɟɬ ɢ ɮɨɪɦɚ ɩɨɡɜɨɥɹɸɬ ɨɬɪɚɡɢɬɶ ɬɨɥɶɤɨ ɨɝɪɚɧɢɱɟɧɧɵɟ

ɢɧɬɟɪɜɚɥɵ. ȼ ɫɥɭɱɚɟ ɫ ɰɜɟɬɨɦ ɜɨɡɦɨɠɧɵ ɞɜɚ ɜɚɪɢɚɧɬɚ:
· ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɩɪɨɥɟɝɚɬɶ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 255. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ –

256 ɫɨɫɬɨɹɧɢɣ. Ɇɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ ɛɨɥɶɲɨɦ
ɪɚɡɛɪɨɫɟ ɩɚɪɚɦɟɬɪɚ;

· ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɢɦ ɢɡ ɪɚɡɥɢɱɧɵɯ ɰɜɟɬɨɜ: ɤɪɚɫɧɵɣ, ɡɟɥɟɧɵɣ,
ɛɟɥɵɣ, ɱɟɪɧɵɣ, ɫɢɧɢɣ, ɫɟɪɵɣ, ɮɢɨɥɟɬɨɜɵɣ, ɝɨɥɭɛɨɣ, ɠɟɥɬɵɣ ɢ ɬ.ɞ.
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ȼɨɡɦɨɠɟɧ ɬɚɤɠɟ ɜɚɪɢɚɧɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɟɯ ɤɨɦɛɢɧɚɰɢɣ ɫɢɧɟɝɨ,
ɤɪɚɫɧɨɝɨ ɢ ɡɟɥɟɧɨɝɨ ɨɬɬɟɧɤɨɜ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɫɥɢɲɤɨɦ ɬɪɭɞɧɨ
ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɝɥɚɡɚ.

ɉɪɢ ɧɚɥɢɱɢɢ ɛɭɥɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɤ ɩɪɢɦɟɪɭ, «ɦɭɠɱɢɧɚ ɢɥɢ ɠɟɧɳɢɧɚ»,
«ɞɚ ɢɥɢ ɧɟɬ», «ɱɟɪɧɵɣ ɢɥɢ ɛɟɥɵɣ», ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɭɸ ɮɨɪɦɭ
ɨɛɴɟɤɬɚ: ɤɭɛ ɢɥɢ ɲɚɪ.

3.4 API ɞɥɹ ɩɨɞɞɟɪɠɤɢ

Ⱦɥɹ ɩɨɞɞɟɪɠɤɢ ɩɪɢɥɨɠɟɧɢɹ ɜɚɠɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɭɞɨɛɧɵɣ API ɞɥɹ
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɥɢɟɧɬɨɦ. API ɞɨɥɠɧɨ ɛɵɬɶ ɥɟɝɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɧɨ ɫɥɨɠɧɨ
ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɩɪɚɜɢɥɶɧɨ.

ɉɟɪɜɵɦ ɲɚɝɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɟɪɟɱɢɫɥɢɬɶ ɜɫɟ ɬɢɩɵ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ
ɤɥɢɟɧɬɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɡɚɯɨɬɟɬɶ ɩɨɥɭɱɢɬɶ ɢɥɢ ɩɟɪɟɞɚɬɶ ɫ ɩɨɦɨɳɶɸ
ɫɟɪɜɢɫɚ. Ɉɩɢɫɚɧɢɟ ɨɬɨɛɪɚɠɚɟɬ ɧɚɡɧɚɱɟɧɢɹ ɞɚɧɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɢ.
ɉɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɥɢɟɧɬɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɚ ɧɟ
ɫɟɪɜɢɫɚ.

Ȼɵɥɨ ɪɟɲɟɧɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɤɥɚɫɫɨɜ ɜɨ
ɢɡɛɟɠɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɭɛɥɢɤɚɬɨɜ ɷɤɡɟɦɩɥɹɪɨɜ ɨɛɴɟɤɬɨɜ. Ʉ ɩɪɢɦɟɪɭ,
ɤɥɚɫɫ Display ɦɨɠɧɨ ɛɵɥɨ ɫɥɭɱɚɣɧɨ ɫɨɡɞɚɬɶ ɩɨɜɬɨɪɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ
namespace ɜɦɟɫɬɨ class ɩɨɡɜɨɥɹɟɬ ɷɬɨɝɨ ɢɡɛɟɠɚɬɶ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɞɟɥɹɬɶ ɩɚɦɹɬɶ ɩɨɞ ɨɛɴɟɤɬ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɟɟ ɨɫɜɨɛɨɠɞɚɬɶ.

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ namespace ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ:
· Display – ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɞɢɫɩɥɟɹ ɤɨɦɩɶɸɬɟɪɚ;
· Keyboard – ɫɨɞɟɪɠɢɬ ɩɨ 256 ɫɨɫɬɨɹɧɢɣ ɤɥɚɜɢɲ ɤɥɚɜɢɚɬɭɪɵ: ɇɚɠɚɬɚ

ɥɢ ɤɧɨɩɤɚ, ɡɚɠɚɬɚ ɥɢ ɤɧɨɩɤɚ, ɨɬɠɚɬɚ ɥɢ ɤɧɨɩɤɚ, ɚ ɬɚɤɠɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪ
ɩɨɫɥɟɞɧɟɣ ɧɚɠɚɬɨɣ ɤɧɨɩɤɢ;

· Mouse – ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɏ ɢ ɍ ɤɭɪɫɨɪɚ ɜ ɨɤɧɟ ɩɪɢɥɨɠɟɧɢɹ,
ɧɚɠɚɬɚ, ɡɚɠɚɬɚ ɢɥɢ ɨɬɠɚɬɚ ɥɟɜɚɹ ɢ ɩɪɚɜɚ ɤɧɨɩɤɚ ɦɵɲɢ, ɚ ɬɚɤɠɟ ɮɭɧɤɰɢɢ ɞɥɹ
ɪɚɛɨɬɵ ɫ ɤɨɥɟɫɢɤɤɨɦ ɦɵɲɢ;

· Camera – ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɩɨɡɢɰɢɢ ɤɚɦɟɪɵ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ,
ɩɨɜɨɪɨɬɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ. ȼɫɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɚɦɟɪɵ ɢ ɟɟ
ɩɨɜɨɪɨɬɚ ɛɟɪɟɬ ɧɚ ɫɟɛɹ ɞɚɧɧɚɹ ɱɚɫɬɶ ɩɪɨɝɪɚɦɦɵ;

· Window – ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɏ ɢ ɍ, ɲɢɪɢɧɵ ɢ ɜɵɫɨɬɵ ɨɤɧɚ.
Ɋɟɚɥɢɡɨɜɚɧɵ ɮɭɧɤɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ, ɭɧɢɱɬɨɠɟɧɢɹ, ɩɟɪɟɞɜɢɠɟɧɢɹ ɨɤɧɚ.

Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɜɨɡɦɨɠɧɚ ɤɚɤ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ, ɬɚɤ ɢ ɫ ɫɚɣɬɚ
data.gov.ru. Ɉɩɢɫɚɧɢɟ ɮɭɧɤɰɢɣ ɩɪɢɜɟɞɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. Ɉɛɪɚɛɨɬɤɚ
ɞɚɧɧɵɯ ɜɨɡɦɨɠɧɚ ɤɚɤ ɜɫɬɪɨɟɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ, ɬɚɤ ɢ ɚɥɝɨɪɢɬɦɚɦɢ,
ɞɨɛɚɜɥɟɧɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ.
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3.5 ɑɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ

ȼ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ
ɩɪɟɞɥɨɠɟɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɪɚɛɨɬɭ ɧɟɫɤɨɥɶɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɚ
ɧɚɛɨɪɟ ɞɚɧɧɵɯ ɫ ɢɪɢɫɚɦɢ.

ɇɚ ɪɢɫɭɧɤɚɯ 43 ɢ 44 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɨɜ.
ɇɚ ɪɢɫɭɧɤɚɯ 45-49 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ. Ɋɟɡɭɥɶɬɚɬɵ
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.

Ɋɢɫɭɧɨɤ 43 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɋɢɫɭɧɨɤ 44 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ
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Ɇɟɬɨɞ k ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ

Ɋɢɫɭɧɨɤ 45 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɟɬɨɞɨɦ k ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ

Ⱥɥɝɨɪɢɬɦ FRiS-STOLP

Ɋɢɫɭɧɨɤ 46 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɚɥɝɨɪɢɬɦɨɦ FRiS-STOLP
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Ⱥɥɝɨɪɢɬɦ FOREL

Ɋɢɫɭɧɨɤ 47 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɦ FOREL

Ɇɟɬɨɞ k-ɫɪɟɞɧɢɯ

Ɋɢɫɭɧɨɤ 48 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ k-ɫɪɟɞɧɢɯ
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ɋɟɬɶ Ʉɨɯɨɧɟɧɚ

Ɋɢɫɭɧɨɤ 49 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ

Ɍɚɛɥɢɰɚ 3 – Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ

ɋɟɬɶ Ʉɨɯɨɧɟɧɚ 1 ɤɥɚɫɬɟɪ – 50
2 ɤɥɚɫɬɟɪ – 49
3 ɤɥɚɫɬɟɪ – 51

99.3%

k-ɫɪɟɞɧɢɯ 1 ɤɥɚɫɬɟɪ – 50
2 ɤɥɚɫɬɟɪ – 69
3 ɤɥɚɫɬɟɪ – 31

86.6%

FOREL ɇɟɢɡɜɟɫɬɧɨ – 150 ɨɛɴɟɤɬɨɜ 1 ɤɥɚɫɬɟɪ – 50
2 ɤɥɚɫɬɟɪ – 100 66.6%

FRiS-STOLP 1 ɤɥɚɫɫ – 25
2 ɤɥɚɫɫ – 25
3 ɤɥɚɫɫ – 25

100%

k ɛɥɢɠ. ɫɨɫɟɞɟɣ ɇɟɢɡɜɟɫɬɧɨ – 75 ɨɛɴɟɤɬɨɜ
1 ɤɥɚɫɫ – 25 ɨɛɴɟɤɬɨɜ
2 ɤɥɚɫɫ – 25 ɨɛɴɟɤɬɨɜ
3 ɤɥɚɫɫ – 25 ɨɛɴɟɤɬɨɜ

1 ɤɥɚɫɫ – 26
2 ɤɥɚɫɫ – 24
3 ɤɥɚɫɫ – 25

98.6%

ɨɛɴɟɤɬɵ ɜɟɪɧɨ
ɨɩɪɟɞɟɥɟɧɨ

Ⱥɥɝɨɪɢɬɦ ɂɫɯ. ɞɚɧɧɵɟ
Ɋɟɡɭɥɶɬɚɬ

Ⱥɥɝɨɪɢɬɦ FOREL ɛɵɥ ɢɫɤɥɸɱɟɧ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ,
ɩɨɫɤɨɥɶɤɭ ɨɧ ɩɪɢɫɩɨɫɨɛɥɟɧ ɤ ɪɚɛɨɬɟ ɫ ɤɥɚɫɬɟɪɚɦɢ, ɢɦɟɸɳɢɟ ɧɟɛɨɥɶɲɨɟ
ɜɧɭɬɪɢɤɥɚɫɬɟɪɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢ ɛɨɥɶɲɨɟ ɦɟɠɤɥɚɫɬɟɪɧɨɟ. ɇɚ ɪɢɫɭɧɤɟ 50
ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɨɜ. ɇɚ ɪɢɫɭɧɤɚɯ 51 ɢ 52
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ
ɩɨɡɜɨɥɹɸɬ ɜɵɞɟɥɢɬɶ 3 ɤɥɚɫɬɟɪɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ
ɬɚɛɥɢɰɟ 4.
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Ɋɢɫɭɧɨɤ 50 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɗɊɂ ɞɥɹ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɇɟɬɨɞ k-ɫɪɟɞɧɢɯ

Ɋɢɫɭɧɨɤ 51 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ k-ɫɪɟɞɧɢɯ
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ɋɟɬɶ Ʉɨɯɨɧɟɧɚ

Ɋɢɫɭɧɨɤ 52 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ

Ɍɚɛɥɢɰɚ 4 – Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ

ɋɟɬɶ Ʉɨɯɨɧɟɧɚ 1 ɤɥɚɫɬɟɪ – 78
2 ɤɥɚɫɬɟɪ – 55
3 ɤɥɚɫɬɟɪ – 65

k-ɫɪɟɞɧɢɯ ɇɟɢɡɜɟɫɬɧɨ – 198 ɨɛɴɟɤɬɨɜ 1 ɤɥɚɫɬɟɪ – 85
2 ɤɥɚɫɬɟɪ – 55
3 ɤɥɚɫɬɟɪ – 58

Ⱥɥɝɨɪɢɬɦ ɂɫɯ. ɞɚɧɧɵɟ Ɋɟɡɭɥɶɬɚɬ (ɨɛɴɟɤɬɵ)

ɇɚ ɪɢɫɭɧɤɚɯ 53 ɢ 54 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɥɝɨɪɢɬɦɨɜ ɜ
ɪɚɡɥɢɱɧɵɯ ɫɪɟɡɚɯ. ɇɚ ɪɢɫɭɧɤɚɯ 55-58 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ
ɚɥɝɨɪɢɬɦɨɜ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɨɡɜɨɥɹɸɬ ɜɵɞɟɥɢɬɶ 2-3 ɤɥɚɫɬɟɪɚ
ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.
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Ɋɢɫɭɧɨɤ 53 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɗɊɂ ɞɥɹ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɋɢɫɭɧɨɤ 54 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɗɊɂ ɞɥɹ ɡɚɞɚɱɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ

Ɇɟɬɨɞ k-ɫɪɟɞɧɢɯ
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Ɋɢɫɭɧɨɤ 55 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ k-ɫɪɟɞɧɢɯ

Ɋɢɫɭɧɨɤ 56 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ k-ɫɪɟɞɧɢɯ

ɋɟɬɶ Ʉɨɯɨɧɟɧɚ
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Ɋɢɫɭɧɨɤ 57 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ

Ɋɢɫɭɧɨɤ 58 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ

Ɍɚɛɥɢɰɚ 5 – Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ
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3
1 ɤɥɚɫɬɟɪ – 216
2 ɤɥɚɫɬɟɪ – 202
3 ɤɥɚɫɬɟɪ – 201

ɋɟɬɶ Ʉɨɯɨɧɟɧɚ 2 1 ɤɥɚɫɬɟɪ – 417
2 ɤɥɚɫɬɟɪ – 202

3
1 ɤɥɚɫɬɟɪ – 215
2 ɤɥɚɫɬɟɪ – 205
3 ɤɥɚɫɬɟɪ – 199

3
1 ɤɥɚɫɬɟɪ – 417
2 ɤɥɚɫɬɟɪ – 122
3 ɤɥɚɫɬɟɪ – 80

k-ɫɪɟɞɧɢɯ ɇɟɢɡɜɟɫɬɧɨ – 620 ɨɛɴɟɤɬɨɜ 2 1 ɤɥɚɫɬɟɪ – 420
2 ɤɥɚɫɬɟɪ – 199

ɤɨɥ-ɜɨ
ɤɥɚɫɬɟɪɨɜ

ɪɚɫɩɪɟɞɟɥɟɧɢɟ
ɨɛɴɟɤɬɨɜ

Ⱥɥɝɨɪɢɬɦ ɂɫɯ. ɞɚɧɧɵɟ
Ɋɟɡɭɥɶɬɚɬ

3.6 ȼɵɜɨɞɵ

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɚ
ɫɯɟɦɚ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, ɪɚɡɪɚɛɨɬɚɧ API ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɨɞɞɟɪɠɤɢ
ɩɪɨɝɪɚɦɦɵ, ɢɫɫɥɟɞɨɜɚɧɚ ɪɚɛɨɬɚ ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ.
ȼɵɛɨɪɤɚ «ɂɪɢɫɵ Ɏɢɲɟɪɚ» ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ
ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɚɥɝɨɪɢɬɦɨɜ. Ȼɵɥɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɨɛɴɟɤɬɵ,
ɨɩɪɟɞɟɥɟɧɨ ɧɚɥɢɱɢɟ ɬɪɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɤɥɚɫɬɟɪɨɜ. ȼ ɦɚɥɨɣ ɜɵɛɨɪɤɟ ɗɊɂ
ɛɵɥɨ ɜɵɞɟɥɟɧɨ 3 ɤɥɚɫɬɟɪɚ, ɧɚɥɢɱɢɟ ɤɨɬɨɪɵɯ ɛɵɥɨ ɢɡɜɟɫɬɧɨ. ȼ ɛɨɥɶɲɨɟ
ɜɵɛɨɪɤɟ ɗɊɂ ɛɵɥɨ ɜɵɞɟɥɟɧɨ 2-3 ɤɥɚɫɬɟɪɚ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ.
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ɁȺɄɅɘɑȿɇɂȿ

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ
ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɜɵɹɜɥɟɧɢɟ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɬɪɭɞɧɨɫɬɟɣ
ɩɪɢ ɟё ɫɨɡɞɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ
ɫɞɟɥɚɧɨ ɫɥɟɞɭɸɳɟɟ:

· ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɤɨɧɰɟɩɰɢɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ɜ
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɮɨɪɦɚɬɚɦ ɢɯ
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɜɵɨɥɧɟɧ ɨɛɡɨɪ ɭɠɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ
ɤɨɦɩɥɟɤɫɨɜ, ɜɹɜɥɟɧɵ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ;

· ɜɵɛɪɚɧɚ ɩɨɞɯɨɞɹɳɚɹ ɩɥɚɬɮɨɪɦɵ ɢ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ;

· ɪɟɚɥɢɡɨɜɚɧɵ ɢ ɢɫɫɥɟɞɨɜɚɧɵ ɚɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɢ ɚɥɝɨɪɢɬɦɵ
ɤɥɚɫɬɟɪɢɡɚɰɢɢ: FOREL, k-ɫɪɟɞɧɢɯ, ɤɥɚɫɬɟɪɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ
ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ;

· ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɦɨɞɟɥɶɧɵɯ ɢ
ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ;

· ɩɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɧ ɩɪɨɬɨɬɢɩ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ
ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ.

Ɉɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɧɚ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɫɥɨɠɧɨ, ɬɚɤ ɤɚɤ
ɪɚɡɦɟɪɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɨɣ ɜɵɛɨɪɤɢ ɜɵɫɨɤɚ, ɚ ɩɪɨɫɦɨɬɪɟɬɶ ɫɪɟɡɵ ɞɚɧɧɵɯ ɩɨ
ɜɫɟɦ ɧɚɛɨɪɚɦ ɩɪɢɡɧɚɤɨɜ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɵɦ. Ɉɞɧɚɤɨ
ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɵɜɨɞɵ ɨ ɞɚɧɧɵɯ.
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ ɂɫɯɨɞɧɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɵ

Ʌɢɫɬɢɧɝ Ⱥ.1 – Ɉɫɧɨɜɧɨɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɵ
// Libraries
#pragma comment ſlib, "openglɪɩ.lib"ƀ
#pragma comment ſlib, "gluɪɩ.lib"ƀ
#pragma comment ſlib, "wsockɪɩ.lib"ƀ
#define _CRT_SECURE_NO_WARNINGS

// Includes
#include <winsock.h>
#include <windows.h>
#include <math.h>
#include <time.h>
#include <string>
#include <gl/glew.h>
#include <gl/gl.h>
#include <gl/glu.h>
using namespace std;

// Extra types
typedef unsigned char uchar;
typedef unsigned short ushort;
typedef unsigned int uint;

// Engine
#include "functions.cpp"
#include "keyboard.cpp"
#include "mouse.cpp"
#include "camera.cpp"
#include "display.cpp"
#include "window.cpp"
#include "object.cpp"

// Main function
int WINAPI WinMainſHINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine, int nCmdShowƀ
{

// Initialize everything
Display::initializeſƀ;
Keyboard::initializeſƀ;
Mouse::initializeſƀ;

// Create window
if ſWindow::createſPRGRM_TITLE, PRGRM_FULL,

ſDisplay::width - PRGRM_WIDTHƀ / ɩ,
ſDisplay::height - PRGRM_HEIGHTƀ / ɩ,
PRGRM_WIDTH, PRGRM_HEIGHTƀƀ {
// Seed random generator
srandſſunsignedƀtimeſnullptrƀƀ;

// Variables
constexpr float timeForFrame = ſfloatƀɨ000.0 / PRGRM_FPS;
int frame = 0;
int timeCurrent = clockſƀ;
int timeStart = timeCurrent;
int timeEnd = timeStart + ɨ000;
int timeSleep;
MSG msg;

// Main cycle
while ſEngine::prgrmƀ {

// Retrieve message
while ſPeekMessageſ&msg, NULL, 0, 0, PM_REMOVEƀƀ {

TranslateMessageſ&msgƀ;
DispatchMessageſ&msgƀ;

}
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// Do frame tick
Engine::stepſƀ;
if ſ!room.doTransitionſƀƀ {

Engine::drawſƀ;
}

// Wait some mseconds if needed
if ſſtimeSleep = timeStart + timeForFrame * ++frame - ſtimeCurrent =

clockſƀƀƀ > 0ƀ {
timeCurrent += timeSleep;
SleepſtimeSleepƀ;

}

// Check FPS
if ſtimeEnd <= timeCurrentƀ {

Engine::fps = frame;
frame = 0;
timeStart = timeCurrent;
timeEnd = timeCurrent + ɨ000;

}
}

// App end
Engine::deleteObjectsſƀ;
Window::destroyſƀ;

}
return 0;

}
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Ʌɢɫɬɢɧɝ Ⱥ.2 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ
// constants
constexpr float PI = ſfloatƀɪ.ɨɫɨɬɰɩɮɫɨ;
constexpr float PI_ɨɯ0 = ſfloatƀɨɯ0.0 / PI;
constexpr float PI_HALF = PI / ɩ.0;
constexpr float PI_DOUBLE = PI * ɩ.0;
constexpr float SQRTɩ = ſfloatƀɨ.ɫɨɫɩɨɪɬɪɯ;
constexpr float SQRTɪ = ſfloatƀɨ.ɮɪɩ0ɬ0ɮɮɭ;
constexpr float SQRTɬ = ſfloatƀɩ.ɩɪɭ0ɭɮɰɮɮ;

string getTimeſƀ {
uint t = clockſƀ;

uint msec = t % ɨ000;
uint sec = ſt / ɨ000ƀ % ɭ0;
uint min = ſt / ɨ000ƀ / ɭ0;

string time = "";

if ſmin < ɨ0ƀ time += "0";
time += to_stringſminƀ;
time += ":";
if ſsec < ɨ0ƀ time += "0";
time += to_stringſsecƀ;
time += ":";
if ſmsec < ɨ00ƀ time += "0";
if ſmsec < ɨ0ƀ time += "0";
time += to_stringſmsecƀ;

return time;
}

// constexpr round
constexpr int rndſfloat valueƀ {

return intſvalueƀ + ſvalue - intſvalueƀ >= 0.ɬ ? ɨ : 0ƀ;
}

// [-ɨɩɮ; ɨɩɯ] to float [-ɨ.0; ɨ.0]
constexpr float to_floatſchar valueƀ {

return value / ſfloatƀɨ00.0;
}

// float [-ɨ.0; ɨ.0] to char [-ɨɩɮ; ɨɩɯ]
constexpr char to_charſfloat valueƀ {

return rndſvalue * ɨ00.0ƀ;
}

// Show message
void showMessageſstring textƀ {

MessageBoxſnullptr, text.c_strſƀ, "Message", MB_OKƀ;
}

// string to int
int to_intſstring valueƀ {

return stoiſ"0" + valueƀ;
}

// string to float
float to_floatſstring valueƀ {

return stofſvalueƀ;
}

// [0 - 0xFFFFFFFF]
uint _randomſƀ {

return ſrandſƀ & 0xFFƀ | ſſrandſƀ & 0xFFƀ << ɯƀ | ſſrandſƀ & 0xFFƀ << ɨɭƀ | ſſrandſƀ &
0xFFƀ << ɩɫƀ;
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}

// [0 - value]
uint randomſuint valueƀ {

return _randomſƀ % ſvalue + ɨƀ;
}

// [from - to]
int randomſint from, int toƀ {

return from + _randomſƀ % ſabsſto - fromƀ + ɨƀ;
}

// [0.0 - ɨ.0]
float randomſƀ {

return ſfloatƀrandſƀ / RAND_MAX;
}

// [0.0 - value]
float randomſfloat valueƀ {

return randomſſuintƀvalueƀ + randomſƀ * ſvalue - ſintƀvalueƀ;
}

// [from - to]
float randomſfloat from, float toƀ {

return from + randomſfabsſto - fromƀƀ;
}

// Length direction x
float xAngleLengthſfloat length, float xAngle, float yAngle = ɰ0.0ƀ {

return length * cosſxAngle / PI_ɨɯ0ƀ * sinſyAngle / PI_ɨɯ0ƀ;
}

// Length direction y
float yAngleLengthſfloat length, float xAngle, float yAngle = ɰ0.0ƀ {

return length * sinſxAngle / PI_ɨɯ0ƀ * sinſyAngle / PI_ɨɯ0ƀ;
}

// Length direction z
float zAngleLengthſfloat length, float xAngle, float yAngle = ɰ0.0ƀ {

return length * sinſyAngle / PI_ɨɯ0 - PI_HALFƀ;
}

// Squared number
constexpr float sqrſfloat xƀ {

return x * x;
}

// Distance between ſxɨ,yɨƀ and ſxɩ,yɩƀ
float distanceBetweenſfloat xɨ, float yɨ, float xɩ, float yɩƀ {

return sqrtſsqrſxɩ - xɨƀ + sqrſyɩ - yɨƀƀ;
}

// Distance between ſxɨ,yɨ,zɨƀ and ſxɩ,yɩ,zɩƀ
float distanceBetweenſfloat xɨ, float yɨ, float zɨ, float xɩ, float yɩ, float zɩƀ {

return sqrtſsqrſxɩ - xɨƀ + sqrſyɩ - yɨƀ + sqrſzɩ - zɨƀƀ;
}

// Horizontal direction from ſxɨ,yɨƀ to ſxɩ,yɩƀ
float angleBetweenſfloat xɨ, float yɨ, float xɩ, float yɩƀ {

const float xx = xɩ - xɨ;
if ſxx != 0.0ƀ {

float direction = atanſſyɩ - yɨƀ / xxƀ * PI_ɨɯ0;

if ſxɩ > xɨƀ {
if ſyɨ > yɩƀ

return direction + ſfloatƀɪɭ0.0;
else

return direction;
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}
return direction + ſfloatƀɨɯ0.0;

}
if ſyɨ > yɩƀ return ɩɮ0.0;
if ſyɨ < yɩƀ return ɰ0.0;
return 0.0;

}

// Vertical direction from ſxɨ,yɨ,zɨƀ to ſxɩ,yɩ,zɩƀ
float angleBetweenſfloat xɨ, float yɨ, float zɨ, float xɩ, float yɩ, float zɩƀ {

const float distance = angleBetweenſxɨ, yɨ, xɩ, yɩƀ;

if ſdistance != 0.0ƀ return atanſſzɩ - zɨƀ / distanceƀ * PI_ɨɯ0 + ſfloatƀɰ0.0;
if ſzɨ < zɩƀ return ɨɯ0.0;
return 0.0;

}
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Ʌɢɫɬɢɧɝ Ⱥ.3 – ɍɩɪɚɜɥɟɧɢɟ ɤɥɚɜɢɚɬɭɪɨɣ
// Keyboard
namespace Keyboard {

constexpr int KEYS_COUNT = ɩɬɭ;
bool isReleased[KEYS_COUNT];
bool isPressed[KEYS_COUNT];
bool isHeld[KEYS_COUNT];
uchar lastPressedKey;

// Reset keyboard status
void resetſƀ {

memsetſisReleased, false, KEYS_COUNTƀ;
memsetſisPressed, false, KEYS_COUNTƀ;
lastPressedKey = 0;

}

// Initialize
void initializeſƀ {

memsetſisHeld, false, KEYS_COUNTƀ;
resetſƀ;

}

// Get last pressed key
uchar getLastPressedKeyſƀ {

if ſlastPressedKey >= 'A' && lastPressedKey <= 'Z'ƀ {
return isHeld[VK_SHIFT] ? lastPressedKey : tolowerſlastPressedKeyƀ;

}

if ſ!isHeld[VK_SHIFT]ƀ {
switch ſlastPressedKeyƀ {
case '0':
case 'ɨ':
case 'ɩ':
case 'ɪ':
case 'ɫ':
case 'ɬ':
case 'ɭ':
case 'ɮ':
case 'ɯ':
case 'ɰ':

return lastPressedKey;

case VK_OEM_ɨ: return ';';
case VK_OEM_PLUS: return '=';
case VK_OEM_COMMA: return ',';
case VK_OEM_MINUS: return '-';
case VK_OEM_PERIOD: return '.';
case VK_OEM_ɩ: return '/';
case VK_OEM_ɪ: return '`';

case VK_OEM_ɫ: return '[';
case VK_OEM_ɬ: return '\\';
case VK_OEM_ɭ: return ']';
case VK_OEM_ɮ: return '\'';
}

} else {
switch ſlastPressedKeyƀ {
case '0': return 'ƀ';
case 'ɨ': return '!';
case 'ɩ': return '@';
case 'ɪ': return '#';
case 'ɫ': return '$';
case 'ɬ': return '%';
case 'ɭ': return '^';
case 'ɮ': return '&';
case 'ɯ': return '*';
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case 'ɰ': return 'ſ';

case VK_OEM_ɨ: return ':';
case VK_OEM_PLUS: return '+';
case VK_OEM_COMMA: return '<';
case VK_OEM_MINUS: return '_';
case VK_OEM_PERIOD: return '>';
case VK_OEM_ɩ: return '?';
case VK_OEM_ɪ: return '~';

case VK_OEM_ɫ: return '{';
case VK_OEM_ɬ: return '|';
case VK_OEM_ɭ: return '}';
case VK_OEM_ɮ: return '\"';
}

}

return ſlastPressedKey == ' 'ƀ ? ' ' : 0;
}

}
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Ʌɢɫɬɢɧɝ Ⱥ.4 – ɍɩɪɚɜɥɟɧɢɟ ɦɵɲɤɨɣ
// Mouse buttons
enum MouseButton : uchar {

MOUSE_LEFT = 0,
MOUSE_RIGHT = ɨ,
MOUSE_WHEEL = ɩ,
MOUSE_MIDDLE = ɩ,
MOUSE_CENTER = ɩ,
MOUSE_WHEEL_UP = 0,
MOUSE_WHEEL_DOWN = ɨ

};

// Mouse
namespace Mouse {

int x;
int y;
bool isReleased[ɪ];
bool isPressed[ɪ];
bool isHeld[ɪ];
bool isWheelRotated[ɩ];
bool isVisible;
bool isOutside = false;

// Reset buttons status
void resetſƀ {

memsetſisPressed, false, ɪƀ;
memsetſisReleased, false, ɪƀ;
isWheelRotated[MOUSE_WHEEL_UP] = isWheelRotated[MOUSE_WHEEL_DOWN] = false;

}

// Move mouse
void moveſint x, int yƀ {

if ſGetActiveWindowſƀƀ {
SetCursorPosſx, yƀ;

}
}

// Show mouse
void showſƀ {

while ſShowCursorſtrueƀ < 0ƀ;
isVisible = true;

}

// Hide mouse
void hideſƀ {

while ſShowCursorſfalseƀ >= 0ƀ;
isVisible = false;

}

// Initialize
void initializeſƀ {

memsetſisHeld, false, ɪƀ;
resetſƀ;

}
}
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Ʌɢɫɬɢɧɝ Ⱥ.5 – ɍɩɪɚɜɥɟɧɢɟ ɤɚɦɟɪɨɣ
// Camera
namespace Camera {

float x = 0.0;
float y = 0.0;
float z = 0.0;
float xAngle = 0.0;
float yAngle = 0.0;
float zAngle = 0.0;
float zNear = 0.0ɨ;
float zFar = ɬɨɩ.0;
float fov = ɭ0.0;

// Rotate world
void updateſƀ {

glLoadIdentityſƀ;
glRotatefſ-yAngle, ɨ.0, 0.0, 0.0ƀ;
glRotatefſ-zAngle, 0.0, ɨ.0, 0.0ƀ;
glRotatefſ-xAngle, 0.0, 0.0, ɨ.0ƀ;
glTranslatefſ-x, -y, -zƀ;

}

// Set camera state
void setſfloat _x, float _y, float _z, float _xAngle, float _yAngle = ɰ0.0, float

_zAngle = 0.0ƀ {
x = _x;
y = _y;
z = _z;
xAngle = _xAngle - ſfloatƀɰ0.0;
yAngle = _yAngle;
zAngle = _zAngle;

updateſƀ;
}

// ɩd mode
void setɩdſint xɨ, int yɨ, int xɩ, int yɩƀ {

glMatrixModeſGL_PROJECTIONƀ;
glPushMatrixſƀ;
glLoadIdentityſƀ;

glOrthoſxɨ, xɩ, yɩ, yɨ, 0.0, ɨ.0ƀ;
glMatrixModeſGL_MODELVIEWƀ;
glLoadIdentityſƀ;

}

// ɪd mode
void setɪdſƀ {

glMatrixModeſGL_PROJECTIONƀ;
glPopMatrixſƀ;
glMatrixModeſGL_MODELVIEWƀ;
glLoadIdentityſƀ;
updateſƀ;

}
}
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Ʌɢɫɬɢɧɝ Ⱥ.6 – Ⱦɢɫɩɥɟɣ
// Display
namespace Display {

int width;
int height;

void initializeſƀ {
width = GetSystemMetricsſSM_CXSCREENƀ;
height = GetSystemMetricsſSM_CYSCREENƀ;

}
}
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Ʌɢɫɬɢɧɝ Ⱥ.7 – Ɋɚɛɨɱɟɟ ɨɤɧɨ
// Declaration WndProc
LRESULT CALLBACK WndProcſHWND, UINT, WPARAM, LPARAMƀ;

namespace Window {
HGLRC hRC = nullptr; // Permanent rendering context
HDC hDC = nullptr; // Private GDI device context
HWND hWnd = nullptr; // Window handle
HINSTANCE hInstance = nullptr; // Application instance

int x;
int y;
int width;
int height;
string title;
bool hasFocus;
bool isFullscreen;

// Move
void moveſint x, int yƀ {

SetWindowPosſhWnd, hWnd, x, y, width, height, SWP_NOZORDER | SWP_NOSIZEƀ;
}

// Resize
void resizeſint width, int heightƀ {

RECT client, window;
GetClientRectſhWnd, &clientƀ;
GetWindowRectſhWnd, &windowƀ;

SetWindowPosſhWnd, hWnd, x, y,
width + window.right - window.left - client.right,
height + window.bottom - window.top - client.bottom,
SWP_NOZORDER | SWP_NOMOVEƀ;

}

// Update
void updateſint width, int heightƀ {

glViewportſ0, 0, width, heightƀ;
glMatrixModeſGL_PROJECTIONƀ;
glLoadIdentityſƀ;

// Calculate window aspect ratio
gluPerspectiveſCamera::fov, ſfloatƀwidth / height, Camera::zNear, Camera::zFarƀ;
glMatrixModeſGL_MODELVIEWƀ;
glLoadIdentityſƀ;

}

// Initialization
void initializeſƀ {

glClearColorſ0.0, 0.0, 0.0, 0.0ƀ;
glClearDepthſɨ.0ƀ;

glShadeModelſGL_SMOOTHƀ;
glPolygonModeſGL_BACK, GL_LINEƀ;
//glPolygonModeſGL_FRONT, GL_LINEƀ;
glHintſGL_PERSPECTIVE_CORRECTION_HINT, GL_NICESTƀ;
glBlendFuncſGL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHAƀ;
glAlphaFuncſGL_GREATER, ſfloatƀ0.0ɨƀ;
glDepthFuncſGL_LEQUALƀ;

constexpr GLenum caps[] = {
//GL_CULL_FACE,
GL_DEPTH_TEST,
GL_ALPHA_TEST,
GL_BLEND,
GL_TEXTURE_ɩD
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};
for ſint i = 0; i < ɫ; i++ƀ

glEnableſcaps[i]ƀ;
}

// Set title
void setTitleſstring titleƀ {

Window::title = title;
SetWindowTextſhWnd, title.c_strſƀƀ;

}

// Destroy
void destroyſƀ {

if ſisFullscreenƀ {
ChangeDisplaySettingsſnullptr, 0ƀ;

}

if ſhRCƀ {
if ſ!wglMakeCurrentſnullptr, nullptrƀƀ {

showMessageſ"Release of DC and RC failed."ƀ;
}
if ſ!wglDeleteContextſhRCƀƀ {

showMessageſ"Release RC failed."ƀ;
}

}

if ſhDC && !ReleaseDCſhWnd, hDCƀƀ {
showMessageſ"Release DC Failed."ƀ;

}
if ſhWnd && !DestroyWindowſhWndƀƀ {

showMessageſ"Could not release hWnd."ƀ;
}
if ſ!UnregisterClassſ"OpenGL", hInstanceƀƀ {

showMessageſ"Could not unregister class."ƀ;
}

hRC = nullptr;
hDC = nullptr;
hWnd = nullptr;
hInstance = nullptr;

}

// Create
bool createſstring _title, bool _isFullscreen, int _x, int _y, int _width, int _heightƀ

{
title = _title;
isFullscreen = _isFullscreen;

// Fullscreen or not
if ſ!isFullscreenƀ {

x = _x;
y = _y;
width = _width;
height = _height;

} else {
x = 0;
y = 0;
width = Display::width;
height = Display::height;

}

// Grab an instance for window
hInstance = GetModuleHandleſnullptrƀ;

// Window class
WNDCLASS wc = {

CS_HREDRAW | CS_VREDRAW | CS_OWNDC, // Redraw on move, and own DC for
window
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ſWNDPROCƀ WndProc, // WndProc handles messages
0, // No extra window data
0, // No extra window data
hInstance, // Instance
LoadIconſnullptr, IDI_WINLOGOƀ, // Default icon
LoadCursorſnullptr, IDC_ARROWƀ, // Arrow pointer
nullptr, // No background
nullptr, // No menu
"OpenGL" // Class name

};

// Attempt to register the window class
if ſ!RegisterClassſ&wcƀƀ {

showMessageſ"Failed to register the window class."ƀ;
return false;

}

// Attempt fullscreen mode
if ſisFullscreenƀ {

DEVMODE dmScreenSettings;
// Device mode

memsetſ&dmScreenSettings, 0, sizeofſdmScreenSettingsƀƀ;
// Clear memory

dmScreenSettings.dmSize = sizeofſdmScreenSettingsƀ;
// Size of DEVMODE

dmScreenSettings.dmPelsWidth = width;
// Width

dmScreenSettings.dmPelsHeight = height;
// Height

dmScreenSettings.dmBitsPerPel = ɪɩ;
// Bits per pixel

dmScreenSettings.dmFields = DM_BITSPERPEL | DM_PELSWIDTH |
DM_PELSHEIGHT; // Fields

// Try to set selected mode and get results
if ſChangeDisplaySettingsſ&dmScreenSettings, CDS_FULLSCREENƀ !=

DISP_CHANGE_SUCCESSFULƀ {
// Set it back
x = _x;
y = _y;
width = _width;
height = _height;
isFullscreen = false;

}
}

// Choose window styles
DWORD dwExStyle; // Window extended style
DWORD dwStyle; // Window style
if ſisFullscreen || PRGRM_NOBORDERƀ {

dwExStyle = WS_EX_APPWINDOW;
dwStyle = WS_POPUP;

} else {
dwExStyle = WS_EX_APPWINDOW | WS_EX_WINDOWEDGE;
dwStyle = WS_OVERLAPPEDWINDOW;
if ſ!PRGRM_MINIMIZEƀ dwStyle &= ~WS_MINIMIZEBOX;
if ſ!PRGRM_MAXIMIZEƀ dwStyle &= ~WS_MAXIMIZEBOX;

}

// Adjust window to true requested size
RECT windowRect = { 0, 0, width, height };
AdjustWindowRectExſ&windowRect, dwStyle, false, dwExStyleƀ;

if ſ!ſhWnd = CreateWindowExſ
dwExStyle, // Extended style
"OpenGL", // Class name
title.c_strſƀ, // Title
WS_CLIPSIBLINGS | WS_CLIPCHILDREN | // Required style
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dwStyle, // Selected style
x, y, // Position
windowRect.right - windowRect.left, // Calculate width
windowRect.bottom - windowRect.top, // Calculate height
nullptr, // No parent
nullptr, // No menu
hInstance, // Instance
nullptrƀƀƀ // Do not pass anything to

WM_CREATE
{

destroyſƀ; // Reset the display
showMessageſ"Window creation error."ƀ; // Error
return false; // Return false

}

// Pixel format descriptor
static PIXELFORMATDESCRIPTOR pfd = {

sizeofſpfdƀ, // Size of pfd
ɨ, // Version
PFD_DRAW_TO_WINDOW | // Format must support Window
PFD_SUPPORT_OPENGL | // Format must support OpenGL
PFD_DOUBLEBUFFER, // Must support double buffering
PFD_TYPE_RGBA, // Request an RGBA format
ɪɩ, // Color bits
0, 0, 0, 0, 0, 0, // RGB bits ignored
0, 0, // Alpha bits ignored
0, // No accumulation buffer
0, 0, 0, 0, // Accumulation bits ignored
ɨɭ, // ɨɭ-bit Z-Buffer
0, // No stencil buffer
0, // No auxiliary buffer
PFD_MAIN_PLANE, // Main drawing layer
0, // Reserved
0, 0, 0 // Layer masks ignored

};

// Results after searching for a match
GLuint pixelFormat;

// Check errors
if ſhDC = GetDCſhWndƀƀ {

if ſpixelFormat = ChoosePixelFormatſhDC, &pfdƀƀ {
if ſSetPixelFormatſhDC, pixelFormat, &pfdƀƀ {

if ſhRC = wglCreateContextſhDCƀƀ {
if ſwglMakeCurrentſhDC, hRCƀƀ {

ShowWindowſhWnd, SW_SHOWƀ; // Show the
window

SetForegroundWindowſhWndƀ; // Higher
priority

SetFocusſhWndƀ; // Set keyboard
focus

updateſwidth, heightƀ; // Perspective
initializeſƀ; // Other things
return true; // Good!

} else showMessageſ"Can't activate the GL rendering
context."ƀ;

} else showMessageſ"Can't create a GL rendering context."ƀ;
} else showMessageſ"Can't set the pixelFormat."ƀ;

} else showMessageſ"Can't find a suitable pixelFormat."ƀ;
} else showMessageſ"Can't create a GL device context."ƀ;

// An error
destroyſƀ;
return false;

}

// Change window mode
void changeFullscreenſƀ {
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destroyſƀ;
createſtitle, !isFullscreen, x, y, width, heightƀ;

}
}

// Window procedure
LRESULT CALLBACK WndProcſHWND hWnd, UINT uMsg, WPARAM wParam, LPARAM lParamƀ {

// Check message
switch ſuMsgƀ {

// Key pressed
case WM_KEYDOWN:

if ſ!Keyboard::isHeld[Keyboard::lastPressedKey = wParam]ƀ {
Keyboard::isHeld[wParam] = Keyboard::isPressed[wParam] = true;

}
return 0;

// Key released
case WM_KEYUP:

Keyboard::isHeld[wParam] = false;
Keyboard::isReleased[wParam] = true;
return 0;

// Mouse moved
case WM_MOUSEMOVE:

Mouse::x = LOWORDſlParamƀ;
Mouse::y = HIWORDſlParamƀ;
return 0;

// Mouse wheel rotated
case WM_MOUSEWHEEL:

Mouse::isWheelRotated[HIWORDſwParamƀ == WHEEL_DELTA ? MOUSE_WHEEL_UP :
MOUSE_WHEEL_DOWN] = true;

return 0;

// Left mouse button pressed
case WM_LBUTTONDOWN:

Mouse::isHeld[MOUSE_LEFT] = Mouse::isPressed[MOUSE_LEFT] = true;
return 0;

// Right mouse button pressed
case WM_RBUTTONDOWN:

Mouse::isHeld[MOUSE_RIGHT] = Mouse::isPressed[MOUSE_RIGHT] = true;
return 0;

// Middle mouse button pressed
case WM_MBUTTONDOWN:

Mouse::isHeld[MOUSE_MIDDLE] = Mouse::isPressed[MOUSE_MIDDLE] = true;
return 0;

// Left mouse button released
case WM_LBUTTONUP:

Mouse::isHeld[MOUSE_LEFT] = false;
Mouse::isReleased[MOUSE_LEFT] = true;
return 0;

// Right mouse button released
case WM_RBUTTONUP:

Mouse::isHeld[MOUSE_RIGHT] = false;
Mouse::isReleased[MOUSE_RIGHT] = true;
return 0;

// Middle mouse button released
case WM_MBUTTONUP:

Mouse::isHeld[MOUSE_MIDDLE] = false;
Mouse::isReleased[MOUSE_MIDDLE] = true;
return 0;

// Window focus
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case WM_ACTIVATE:
Window::hasFocus = !HIWORDſwParamƀ;
return 0;

// System command
case WM_SYSCOMMAND:

if ſwParam == SC_SCREENSAVE || wParam == SC_MONITORPOWERƀ
return 0;

break;

// Window resized
case WM_SIZE:

Window::updateſWindow::width = LOWORDſlParamƀ, Window::height = HIWORDſlParamƀƀ;
return 0;

// Window moved
case WM_MOVE:

Window::x = LOWORDſlParamƀ;
Window::y = HIWORDſlParamƀ;
return 0;

// Window close
case WM_CLOSE:

Engine::prgrm = false;
return 0;

}

// Pass all unhandled messages to DefWindowProc
return DefWindowProcſhWnd, uMsg, wParam, lParamƀ;

}
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Ʌɢɫɬɢɧɝ Ⱥ.8 – Ɉɛɴɟɤɬɵ ɩɪɨɝɪɚɦɦɵ
// With all objects named as 'object'
#define withſobjectƀ \
for ſOBJECT_##object* object = ::object; \

object > ſOBJECT_##object*ƀ0x0000FFFF; \
object = ſOBJECT_##object*ƀobject->PRGRM_rightƀ \
if ſſſEngine::Object*ƀobjectƀ->PRGRM_idſƀ != \

ObjectId::objectƀ \
break; \

else if ſobject->isActiveƀ

// With single object named as 'object' with 'id'
#define withIdſobject, idƀ \
for ſOBJECT_##object* object = ſOBJECT_##object*ƀ::object->getObjectByIdſidƀ; \

object != nullptr; object = nullptrƀ

// is object exists? macros
#define objectExistsſobjectƀ ſobject > ſEngine::Object*ƀ0x0000FFFFƀ

// Cast & get address for the ɫth parameter
#define objectCreateſx, y, z, objectƀ ſſOBJECT_##object*ƀ_objectCreateſx, y, z,
ſEngine::Object**ƀ&objectƀƀ

// Engine
namespace Engine {

float x;
float y;
float z;

// Object
class Object {
public:

Object* PRGRM_left = nullptr;
Object* PRGRM_right;

float x;
float y;
float z;

char zIndex = 0; // delete later
char id = -ɨ;
bool isActive = true;
bool isPersistent = false;
bool isSolid = false; // delete later

// Constructor
Objectſƀ {

// Set position
x = Engine::x;
y = Engine::y;
z = Engine::z;

// Return it back to _objectCreateſƀ function
object = this;

}

// Destructor
void destroyſObject** ptrƀ {

// Change first-same-object pointer
if ſ*ptr == thisƀ {

if ſPRGRM_right != nullptrƀ if ſPRGRM_right->PRGRM_idſƀ ==
PRGRM_idſƀƀ *ptr = PRGRM_right;

if ſ*ptr == thisƀ *ptr = ſObject*ƀPRGRM_idſƀ;
}

// Change neighbours links to each other
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ſPRGRM_left != nullptr ? PRGRM_left->PRGRM_right : objectListƀ =
PRGRM_right;

if ſPRGRM_right != nullptrƀ PRGRM_right->PRGRM_left = PRGRM_left;

// Delete
delete this;

}

// Destroy
void destroyſƀ {

isActive = false;
}

// Get object with needed id
Object* getObjectByIdſchar idƀ {

Object* obj = this;
while ſobjectExistsſobjƀƀ {

if ſPRGRM_idſƀ != obj->PRGRM_idſƀƀ
break;

if ſobj->isActive && obj->id == idƀ
return obj;

obj = obj->PRGRM_right;
}
return nullptr;

}

// Get id that is not used by this kind of object
char getIdſƀ {

int idNeed = -ɨ;
while ſgetObjectByIdſ++idNeedƀ != nullptrƀ;
return idNeed;

}

int objectCountſƀ {
int count = 0;
Object* obj = this;
while ſobjectExistsſobjƀƀ {

if ſPRGRM_idſƀ != obj->PRGRM_idſƀƀ
break;

if ſobj->isActiveƀ
count++;

obj = obj->PRGRM_right;
}
return count;

}

// Insert object to the object list
void PRGRM_insertſObject* objectƀ {

PRGRM_right = object;

// If there is the same object giving a place before him
if ſobjectExistsſPRGRM_rightƀƀ {

// Put this new object before him
PRGRM_left = PRGRM_right->PRGRM_left;

} else {
// Find a place in whole list to insert this new object
PRGRM_right = objectList;
while ſPRGRM_right != nullptrƀ {

if ſzIndex > PRGRM_right->zIndexƀ {
PRGRM_left = PRGRM_right;
PRGRM_right = PRGRM_right->PRGRM_right;

} else break;
}

}

// Change neighbours links to this new object
ſPRGRM_left != nullptr ? PRGRM_left->PRGRM_right : objectListƀ = this;
if ſPRGRM_right != nullptrƀ PRGRM_right->PRGRM_left = this;
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}

// Move at position
void moveToſObject* objƀ {

if ſobjectExistsſthisƀƀ {
if ſobjectExistsſobjƀƀ {

x = obj->x;
y = obj->y;
z = obj->z;

} else showMessageſ"moveTo error obj"ƀ;
} else showMessageſ"moveTo error this"ƀ;

}

// Other virtual funcs
virtual void PRGRM_killſƀ = 0;
virtual void PRGRM_stepſƀ = 0;
virtual void PRGRM_drawſƀ = 0;
virtual ObjectId PRGRM_idſƀ const = 0;

} *objectList = nullptr, *object = nullptr;

// Delete everything
void deleteObjectsſƀ {

Object* ptr = objectList;
while ſptr != nullptrƀ {

Object* del = ptr;
ptr = ptr->PRGRM_right;
del->PRGRM_killſƀ;

}
}

// Global step
void stepſƀ {

// Step active
Object* ptr = objectList;
while ſptr != nullptrƀ {

if ſptr->isActiveƀ ptr->PRGRM_stepſƀ;
ptr = ptr->PRGRM_right;

}

// Delete inactive
ptr = objectList;
while ſptr != nullptrƀ {

Object* del = ptr;
ptr = ptr->PRGRM_right;
if ſ!del->isActiveƀ del->PRGRM_killſƀ;

}

// Reset mouse & keyboard
Keyboard::resetſƀ;
Mouse::resetſƀ;

}

// Global draw
void drawſƀ {

glClearſGL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BITƀ;

// Draw
Object* ptr = objectList;
while ſptr != nullptrƀ {

ptr->PRGRM_drawſƀ;
ptr = ptr->PRGRM_right;

}

SwapBuffersſWindow::hDCƀ;
}

};
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ»

«ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ»
Ʉɚɮɟɞɪɚ «ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ»

ɍɌȼȿɊɀȾȺɘ
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ
_______ Ⱦ.Ⱥ. Ʉɭɡɶɦɢɧ
ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
« _____» __________20 ___ ɝ.

09.04.01 «ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ»

09.04.01.01 «ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ»

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
Ɋɟɰɟɧɡɟɧɬ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ Ɏ.Ⱥ. Ʉɚɡɚɤɨɜ

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ȼ.ɂ. ɂɜɚɧɨɜ

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
ȼɵɩɭɫɤɧɢɤ Ⱥ.ɇ. ɏɨɯɥɨɜ

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ Ⱦ.Ⱥ. Ʉɭɡɶɦɢɧ

Ʉɪɚɫɧɨɹɪɫɤ 2018


