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ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɨɣ ɫɬɚɥɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɩɨ 

ɦɧɨɝɢɦ ɩɪɢɱɢɧɚɦ. ȼɨ-ɩɟɪɜɵɯ, ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɭɳɢɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɦɨɳɧɨɫɬɢ 

ɞɚɸɬ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɧɨɝɨ ɪɨɞɚ ɢɞɟɣ. ȼɨ-ɜɬɨɪɵɯ, 

ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɤɢɧɨɢɧɞɭɫɬɪɢɹ, ɫɬɚɧɨɜɢɬɫɹ ɩɨɩɭɥɹɪɧɨɣ 

ɦɭɥɶɬɢɩɥɢɤɚɰɢɹ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɞɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 

ɪɚɡɧɵɯ ɫɢɬɭɚɰɢɣ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɜɢɡɭɚɥɶɧɭɸ ɦɨɞɟɥɶ ɫɨɛɵɬɢɹ ɢɥɢ 

ɨɛɴɟɤɬɚ ɧɚ ɦɟɫɬɧɨɫɬɢ. Ɍɚɤɠɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɧɵɯ 

ɞɢɡɚɣɧɟɪɫɤɢɯ ɩɪɨɟɤɬɨɜ.  

ɋɟɣɱɚɫ ɨɱɟɧɶ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɢɝɪɨɜɚɹ 

ɢɧɞɭɫɬɪɢɹ. Ɇɧɨɝɢɟ ɪɚɡɪɚɛɨɬɱɢɤɢ ɢɝɪ ɩɨɥɶɡɭɸɬɫɹ ɪɚɡɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ 

ɨɛɟɫɩɟɱɟɧɶɹ, ɫɪɟɞɚɦɢ ɪɚɡɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɟ ɭɩɪɨɳɚɸɬ ɢ ɭɫɤɨɪɹɸɬ ɩɪɨɰɟɫɫ 

ɫɨɡɞɚɧɢɹ ɜɢɞɟɨɢɝɪ. ȼ ɬɚɤɢɯ ɩɪɨɝɪɚɦɦɚɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɠɟ ɪɟɚɥɢɡɨɜɚɧɨ ɦɧɨɝɨ 

ɪɚɡɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɢ ɭɩɪɨɳɚɸɬ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɬɚ. ɗɬɨ 

ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɟ ɩɥɚɝɢɧɵ, ɮɭɧɤɰɢɢ, ɨɛɴɟɤɬɵ, ɫɰɟɧɚɪɢɢ ɢ ɬ.ɞ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ, ɪɚɡɪɚɛɨɬɱɢɤɢ ɦɨɝɭɬ ɨɛɪɚɬɢɬɶɫɹ ɤ 

ɬɚɤɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ, ɱɬɨɛɵ ɫɷɤɨɧɨɦɢɬɶ ɫɜɨɢ ɪɟɫɭɪɫɵ.  

ɐɟɥɶ ɦɨɟɣ ɪɚɛɨɬɵ - ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ 

ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ 3D ɥɚɧɞɲɚɮɬ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. Ɉɬ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɨɬɪɟɛɭɟɬɫɹ ɜɜɟɫɬɢ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɝɟɧɟɪɚɰɢɢ 

ɥɚɧɞɲɚɮɬɚ ɢ ɧɚ ɜɵɯɨɞɟ ɨɧɢ ɩɨɥɭɱɚɬ ɧɭɠɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɬɨ ɟɫɬɶ 

ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɥɚɧɞɲɚɮɬ, ɫ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ.  

ȿɳɟ ɨɞɢɧ ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɷɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ ɜ ɞɢɡɚɣɧɟɪɫɤɢɯ ɩɪɨɟɤɬɚɯ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɫɜɨɟɣ ɪɚɛɨɬɵ, 

ɞɢɡɚɣɧɟɪɭ ɧɟ ɩɪɢɞɟɬɫɹ ɬɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɩɨɢɫɤɢ ɧɭɠɧɨɝɨ ɥɚɧɞɲɚɮɬɚ, ɟɫɥɢ ɨɧ 

ɧɟɨɛɯɨɞɢɦ, ɚ ɩɪɨɫɬɨ ɜɜɟɫɬɢ ɩɚɪɚɦɟɬɪɵ ɢ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɡɭɥɶɬɚɬ, 

ɱɬɨ ɫɷɤɨɧɨɦɢɬ ɜɪɟɦɹ ɢ ɫɢɥɵ.  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɜɢɞɢɦ, ɱɬɨ ɫɨɡɞɚɧɧɚɹ ɦɧɨɣ ɩɪɨɝɪɚɦɦɚ ɚɤɬɭɚɥɶɧɚ ɜ 

ɪɚɡɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɨɣ ɢ ɝɟɧɟɪɚɰɢɟɣ 

ɥɚɧɞɲɚɮɬɚ.  

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

• Ɂɚɞɚɱɚ 1: ɨɩɪɟɞɟɥɟɧɢɟ ɫɩɨɫɨɛɚ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ; 

• Ɂɚɞɚɱɚ 2: ɨɩɪɟɞɟɥɟɧɢɟ ɫɩɨɫɨɛɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɨ ɥɚɧɞɲɚɮɬɟ; 

• Ɂɚɞɚɱɚ 3: ɨɩɪɟɞɟɥɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɩɨɫɬɪɨɟɧɢɹ ɥɚɧɞɲɚɮɬɚ; 

• Ɂɚɞɚɱɚ 4: ɜɵɛɨɪ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ; 

• Ɂɚɞɚɱɚ 5: ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɵ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɧɚɦɢ ɡɚɞɚɱ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɛɨɬɚ 

ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ. 
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1. Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɡɞɟɥ 

1.1 ɋɩɨɫɨɛɵ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɫɩɨɫɨɛɵ ɝɟɧɟɪɚɰɢɢ 

ɥɚɧɞɲɚɮɬɚ ɫɭɳɟɫɬɜɭɸɬ, ɢ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ.  

Ɋɚɡɛɟɪɟɦ ɞɜɚ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɚ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ.  

ɉɟɪɜɵɣ ɫɩɨɫɨɛ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɧɨɯɪɨɦɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ, ɬɨ ɟɫɬɶ ɥɚɧɞɲɚɮɬ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɡɚɪɚɧɟɟ ɫɨɡɞɚɧɧɨɝɨ 

ɦɨɧɨɯɪɨɦɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. Ɇɨɧɨɯɪɨɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ – ɷɬɨ ɢɡɨɛɪɚɠɟɧɢɟ, 

ɫɨɞɟɪɠɚɳɟɟ ɫɜɟɬ ɨɞɧɨɝɨ ɰɜɟɬɚ.  

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɜ ɬɨɦ, ɱɬɨ ɧɟ ɧɭɠɧɨ 

ɝɟɧɟɪɢɪɨɜɚɬɶ ɦɨɧɨɯɪɨɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɬɨ ɟɫɬɶ ɧɟ ɧɭɠɧɵ ɛɨɥɶɲɢɟ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ. ɇɨ ɬɨɝɞɚ ɩɨɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟ 

ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ, ɬɚɤ ɤɚɤ ɞɚɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɭɠɧɨ ɯɪɚɧɢɬɶ. Ɍɚɤ ɠɟ, 

ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɥɚɧɞɲɚɮɬ, ɬɨ ɫɧɚɱɚɥɚ ɩɪɢɞɟɬɫɹ 

ɩɨɞɨɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. ȿɫɥɢ ɬɚɤɨɝɨ ɧɟɬ, ɬɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɢɥɢ 

ɧɚɣɬɢ ɩɨɞɯɨɞɹɳɟɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ 

ɫɩɨɫɨɛɨɦ.   

ȼɬɨɪɨɣ ɫɩɨɫɨɛ, ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɝɟɧɟɪɚɰɢɢ ɲɭɦɚ ɢ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɞɥɹ ɝɟɧɟɪɚɰɢɢ 

ɥɚɧɞɲɚɮɬɚ. ȿɝɨ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ: ɷɤɨɧɨɦɢɹ ɩɚɦɹɬɢ, ɬɚɤ ɤɚɤ ɧɟ ɧɭɠɧɨ 

ɯɪɚɧɢɬɶ ɦɨɧɨɯɪɨɦɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɢ ɦɨɠɧɨ ɡɚɞɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɩɚɪɚɦɟɬɪɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɧɭɠɧɵɣ ɥɚɧɞɲɚɮɬ. ɇɨ ɭ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɟɫɬɶ 

ɫɜɨɣ ɧɟɞɨɫɬɚɬɨɤ, ɷɬɨ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦɨɳɧɨɫɬɹɦ ɤɨɦɩɶɸɬɟɪɚ, 

ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɲɭɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɚɧɞɲɚɮɬɚ.  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɟɝɨ ɩɪɨɟɤɬɚ ɹ ɜɵɛɪɚɥ ɜɬɨɪɨɣ ɫɩɨɫɨɛ ɝɟɧɟɪɚɰɢɢ 

ɥɚɧɞɲɚɮɬɚ. Ɍɚɤ ɤɚɤ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɝɟɧɟɪɢɪɨɜɚɬɶ 

ɥɚɧɞɲɚɮɬ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 
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1.2 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɨ ɥɚɧɞɲɚɮɬɟ 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵɛɪɚɧ ɫɩɨɫɨɛ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɨ ɥɚɧɞɲɚɮɬɟ ɜ ɤɨɦɩɶɸɬɟɪɟ. ȿɫɬɶ 

ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɥɚɧɞɲɚɮɬɟ:  

ɉɟɪɜɵɣ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɜɵɫɨɬ (ɞɪɭɝɨɟ ɧɚɡɜɚɧɢɟ 

Ʉɚɪɬɚ ȼɵɫɨɬ  - HeightMap). 

ȼɬɨɪɨɣ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɪɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɜɟɪɲɢɧ ɢ ɢɯ 

ɫɨɟɞɢɧɹɸɳɢɦɢ ɫɜɹɡɹɦɢ (ɬ.ɟ. ɯɪɚɧɟɧɢɟ ɬɪɢɚɧɝɭɥɢɡɢɪɨɜɚɧɧɨɣ ɤɚɪɬɵ 

ɩɨɜɟɪɯɧɨɫɬɢ). 

Ɍɪɟɬɢɣ – ɯɪɚɧɟɧɢɟ ɤɚɪɬɵ ɥɚɧɞɲɚɮɬɚ, ɬ.ɟ. ɢɧɮɨɪɦɚɰɢɢ ɨɛ 

ɢɫɩɨɥɶɡɨɜɚɧɧɨɦ ɫɟɝɦɟɧɬɟ.   

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɠɞɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɥɚɧɞɲɚɮɬɟ ɩɨ 

ɨɬɞɟɥɶɧɨɫɬɢ, ɱɬɨɛɵ ɥɭɱɲɟ ɩɨɧɹɬɶ, ɤɚɤɨɣ ɢɡ ɧɢɯ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ.   

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɭɥяɪɧɨɣ ɫɟɬɤɢ ɜɵɫɨɬ. 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ 

ɞɜɭɯɦɟɪɧɨɝɨ ɦɚɫɫɢɜɚ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɦɚɫɫɢɜɚ ɢɦɟɟɬ ɫɜɨɣ ɢɧɞɟɤɫ, ɞɚɧɧɵɣ 

ɢɧɞɟɤɫ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɨɪɞɢɧɚɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɤɟ. ȼ ɦɚɫɫɢɜɟ ɯɪɚɧɢɬɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɫɨɬɟ ɜɫɟɯ ɬɨɱɤɚɯ.   

 

Ɋɢɫɭɧɨɤ 1. ɉɪɢɦɟɪ ɤɚɪɬɵ ɜɵɫɨɬ ɢ ɩɨɥɭɱɟɧɧɨɝɨ ɥɚɧɞɲɚɮɬɚ ɧɚ ɟɟ ɨɫɧɨɜɟ. 
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Ɉɛɵɱɧɨ ɤɚɪɬɵ ɜɵɫɨɬ ɯɪɚɧɹɬ ɜ ɮɚɣɥɚɯ ɤɚɪɬɢɧɤɚɯ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ 

ɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪɵ ɢ ɧɚɝɥɹɞɧɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɞɚɧɧɵɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɷɬɨɝɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɧɨɯɪɨɦɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɧɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɰɜɟɬɚ.  

ɍ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɩɥɸɫɨɜ: 

 ɇɚɝɥɹɞɧɨɫɬɶ, ɦɨɠɧɨ ɫɪɚɡɭ ɭɜɢɞɟɬɶ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ;   

 ɉɪɨɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ;  

 ȼ ɬɚɤɢɯ ɤɚɪɬɚɯ ɦɨɠɧɨ ɯɪɚɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɧɟ ɬɨɥɶɤɨ ɨ ɜɵɫɨɬɟ; 

 Ɍɚɤ ɤɚɤ ɬɨɱɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɪɟɝɭɥɹɪɧɨ ɢ ɛɥɢɡɤɨ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɬɨ ɦɨɠɧɨ 

ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨ ɩɪɨɢɡɜɟɫɬɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɨɫɜɟɳɟɧɢɟ.   

ɍ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɟɫɬɶ ɨɞɢɧ ɧɟɞɨɫɬɚɬɨɤ, ɷɬɨ ɢɡɛɵɬɨɱɧɨɫɬɶ ɞɚɧɧɵɯ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɫɬɨɣ ɩɥɨɫɤɨɫɬɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɦɧɨɠɟɫɬɜɚ ɬɨɱɟɤ, ɯɨɬɹ ɯɜɚɬɢɥɨ ɛɵ ɬɪɟɯ, ɱɟɬɵɪɟɯ.  

ɂɪɪɟɝɭɥяɪɧɚя ɫɟɬɤɚ ɜɟɪɲɢɧ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɫɩɟɰɢɚɥɶɧɵɯ ɩɚɤɟɬɚɯ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɨɣ. Ⱦɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɜ 

ɜɢɞɟ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ.  

ɉɥɸɫ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ - ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɭɠɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɧɧɵɯ 

ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɚɧɞɲɚɮɬɚ.  

ɇɨ ɭ ɷɬɨɝɨ ɦɟɬɨɞɚ ɟɫɬɶ ɦɧɨɝɨ ɧɟɞɨɫɬɚɬɤɨɜ: 

 ȼ ɨɫɧɨɜɧɨɦ, ɚɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ ɥɚɧɞɲɚɮɬɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɪɚɛɨɬɵ ɫ ɤɚɪɬɨɣ ɜɵɫɨɬ. Ⱥ ɩɟɪɟɫɬɪɨɣɤɚ ɬɚɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɩɨɞ ɞɚɧɧɵɣ 

ɦɟɬɨɞ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɣ; 

 ȼɨɡɧɢɤɚɸɬ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɞɢɧɚɦɢɱɟɫɤɨɦ ɨɫɜɟɳɟɧɢɢ, ɬɚɤ ɤɚɤ ɜɟɪɲɢɧɵ 

ɪɚɫɩɨɥɨɠɟɧɵ ɞɚɥɟɤɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɧɟ ɪɚɜɧɨɦɟɪɧɨ; 

 ɏɪɚɧɟɧɢɟ, ɩɪɨɫɦɨɬɪ ɢ ɦɨɞɢɮɢɤɚɰɢɹ ɞɚɧɧɵɯ ɞɥɹ ɬɚɤɨɝɨ ɥɚɧɞɲɚɮɬɚ 

ɜɵɡɵɜɚɟɬ ɫɜɨɢ ɬɪɭɞɧɨɫɬɢ.  
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Ɋɢɫɭɧɨɤ 2. ɉɪɢɦɟɪ ɢɪɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɜɟɪɲɢɧ. 

ɏɪɚɧɟɧɢɟ ɤɚɪɬɵ ɥɚɧɞɲɚɮɬɚ.  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬ ɤɚɪɬɵ ɜɵɫɨɬ. Ɍɨɥɶɤɨ ɯɪɚɧɢɬ ɢɧɮɨɪɦɚɰɢɸ ɧɟ 

ɨ ɜɵɫɨɬɟ, ɚ ɨ ɥɚɧɞɲɚɮɬɧɵɯ ɫɟɝɦɟɧɬɚɯ. ɋɟɝɦɟɧɬɵ ɦɨɝɭɬ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ 

ɪɟɝɭɥɹɪɧɨɣ, ɢɪɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɟ ɢɥɢ ɫɨɱɟɬɚɬɶ ɬɟ ɢ ɞɪɭɝɢɟ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ: 

 ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɨɝɪɨɦɧɵɯ ɬɟɪɪɢɬɨɪɢɣ;  

 Ʉɪɨɦɟ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɥɚɧɞɲɚɮɬɟ, ɜ ɬɚɤɢɯ ɛɥɨɤɚɯ ɦɨɠɧɨ 

ɯɪɚɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢ ɨ ɞɪɭɝɢɯ ɨɛɴɟɤɬɚɯ (ɡɞɚɧɢɹɯ, ɪɟɤɚɯ, ɩɟɳɟɪɚɯ ɢ 

ɬ.ɞ.); 

 ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɬɶ ɞɚɧɧɵɟ ɞɥɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɫɟɝɦɟɧɬɚ ɫ ɪɚɡɧɵɦ 

ɭɪɨɜɧɟɦ ɞɟɬɚɥɢɡɚɰɢɢ.  

ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ: 

 ɉɪɨɛɥɟɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɬɚɤɢɯ ɫɟɝɦɟɧɬɨɜ; 

 Ⱦɚɧɧɵɟ ɧɟ ɦɨɝɭɬ ɞɚɬɶ ɧɚɝɥɹɞɧɨɫɬɶ;  

 ɉɪɨɛɥɟɦɵ ɦɨɞɢɮɢɤɚɰɢɢ. Ɍɚɤ ɤɚɤ, ɟɫɥɢ ɞɥɹ ɪɚɡɧɵɯ ɫɟɝɦɟɧɬɨɜ 

ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɧɵɟ ɪɟɞɚɤɬɨɪɵ, ɬɨ ɧɟ ɩɨɥɭɱɢɬɫɹ ɢɡɦɟɧɢɬɶ ɜɫɟ ɞɚɧɧɵɟ 

ɜ ɨɞɧɨɦ ɪɟɞɚɤɬɨɪɟ.  
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Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɨ 

ɥɚɧɞɲɚɮɬɟ ɜ ɜɢɞɟ ɤɚɪɬɵ ɜɵɫɨɬ.  

1.3 Ⱥɥɝɨɪɢɬɦɵ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɚɥɝɨɪɢɬɦɨɜ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ, 

ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɢɯ ɢ ɫɞɟɥɚɟɦ ɜɵɜɨɞ, ɤɚɤɨɣ ɧɚɢɛɨɥɟɟ ɭɞɨɛɟɧ ɞɥɹ ɞɚɧɧɨɣ 

ɩɪɨɝɪɚɦɦɵ.  

Ƚɟɧɟɪɚɰɢя ɥɚɧɞɲɚɮɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɏɨɥɦɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ (Hill 

Algorithm)  

ɗɬɨ ɩɪɨɫɬɨɣ ɢɬɟɪɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ. Ⱥɥɝɨɪɢɬɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɲɚɝɚɯ:  

2. ɋɨɡɞɚɟɬɫɹ ɞɜɭɦɟɪɧɵɣ ɦɚɫɫɢɜ ɢ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɭɥɟɜɵɦ ɭɪɨɜɧɟɦ; 

3. Ȼɟɪɟɬɫɹ ɫɥɭɱɚɣɧɚɹ ɬɨɱɤɚ ɢ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɣ ɪɚɞɢɭɫ; 

4. ȼ ɜɵɛɪɚɧɧɨɣ ɬɨɱɤɟ «ɩɨɞɧɢɦɚɟɬɫɹ» ɯɨɥɦ ɡɚɞɚɧɧɨɝɨ ɪɚɞɢɭɫɚ; 

5. ȼɨɡɜɪɚɳɚɟɦɫɹ ɤɨ ɜɬɨɪɨɦɭ ɲɚɝɭ, ɢ ɬɚɤ ɞɨ ɜɵɛɪɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɩɨɜɬɨɪɟɧɢɣ;   

6. ɉɪɨɜɨɞɢɬɫɹ ɧɨɪɦɚɥɢɡɚɰɢɹ ɥɚɧɞɲɚɮɬɚ; 

7. ɉɪɨɜɨɞɢɬɫɹ «ɞɨɥɢɧɢɡɚɰɢɹ» ɥɚɧɞɲɚɮɬɚ. ɋɤɥɨɧɵ ɞɟɥɚɸɬɫɹ ɛɨɥɟɟ 

ɩɨɥɨɝɢɦɢ.  

8. Ƚɟɧɟɪɚɰɢɹ ɨɞɧɨɝɨ ɯɨɥɦɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɲɚɝ ɫ «ɩɨɞɧɹɬɢɟɦ» ɯɨɥɦɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɯɨɥɦ, ɷɬɨ 

ɩɨɥɨɜɢɧɚ ɲɚɪɚ ɫ ɡɚɞɚɧɧɵɦ ɪɚɞɢɭɫɨɦ. ɋ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ, ɷɬɨ ɩɨɯɨɠɟ 

ɧɚ ɩɟɪɟɜɟɪɧɭɬɭɸ ɩɚɪɚɛɨɥɭ. Ɏɨɪɦɭɥɚ, ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɨɞɧɨɝɨ ɯɨɥɦɚ ɜɵɝɥɹɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 

Ɋɢɫɭɧɨɤ 3. Ɏɨɪɦɭɥɚ ɝɟɧɟɪɚɰɢɢ ɨɞɧɨɝɨ ɯɨɥɦɚ. 

Ƚɞɟ, (x1, y1) – ɡɚɞɚɧɧɚɹ ɬɨɱɤɚ, r – ɜɵɛɪɚɧɧɵɣ ɪɚɞɢɭɫ, (x2, y2) – ɜɵɫɨɬɚ 
ɯɨɥɦɚ. Ɉɞɢɧɨɱɧɵɣ ɯɨɥɦ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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Ɋɢɫɭɧɨɤ 4. ɉɪɢɦɟɪ ɨɞɢɧɨɱɧɨɝɨ ɯɨɥɦɚ. 

ɑɬɨɛɵ ɩɨɥɭɱɢɥɫɹ ɥɚɧɞɲɚɮɬ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɟɥɚɬɶ ɧɟɫɤɨɥɶɤɨ 

ɩɨɜɬɨɪɟɧɢɣ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɯɨɥɦɨɜ.  

  

Ɋɢɫɭɧɨɤ 5. ɉɪɢɦɟɪ ɥɚɧɞɲɚɮɬɚ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢɬɟɪɚɰɢɣ.  

Ɍɟɩɟɪɶ, ɩɨɥɭɱɟɧɧɵɣ ɥɚɧɞɲɚɮɬ ɧɟɨɛɯɨɞɢɦɨ ɧɨɪɦɚɥɢɡɨɜɚɬɶ.  

Ɇɚɬɟɦɚɬɢɱɟɫɤɢ ɧɨɪɦɚɥɢɡɚɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɡɧɚɱɟɧɢɹ ɢɡ 

ɨɞɧɨɝɨ ɩɪɟɞɟɥɚ, ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɩɟɪɟɜɨɞ ɟɝɨ ɜ ɞɪɭɝɢɟ ɩɪɟɞɟɥɵ. Ƚɪɚɮɢɱɟɫɤɢ 

ɜɵɝɥɹɞɢɬ ɬɚɤ: 
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Ɋɢɫɭɧɨɤ 6. ɇɨɪɦɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɟɟ: 

 ɉɪɨɯɨɞɢɦ ɩɨ ɜɫɟɦɭ ɦɚɫɫɢɜɭ ɞɚɧɧɵɯ ɢ ɡɚɩɨɦɢɧɚɟɦ ɧɚɢɛɨɥɶɲɢɟ ɢ 

ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ;  

 ɉɨɫɥɟ ɷɬɨɝɨ, ɫɧɨɜɚ ɩɪɨɯɨɞɢɦ ɩɨ ɥɚɧɞɲɚɮɬɭ ɢ ɩɪɨɢɡɜɨɞɢɦ 

ɧɨɪɦɚɥɢɡɚɰɢɸ ɤɨɧɤɪɟɬɧɵɯ ɞɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɟ: 

 
Ɋɢɫɭɧɨɤ 7. Ɏɨɪɦɭɥɚ ɧɨɪɦɚɥɢɡɚɰɢɢ ɥɚɧɞɲɚɮɬɚ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɨɫɬɚɟɬɫɹ ɬɨɥɶɤɨ «ɞɨɥɢɧɢɡɚɰɢɹ» ɥɚɧɞɲɚɮɬɚ. ɗɬɨɬ ɲɚɝ 

ɧɭɠɟɧ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɜɫɟ ɯɨɥɦɵ ɛɨɥɟɟ ɩɨɥɨɝɢɦɢ. ɉɨɫɥɟ 

ɧɨɪɦɚɥɢɡɚɰɢɢ, ɜɫɟ ɡɧɚɱɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 1. Ɍɨɝɞɚ ɦɨɠɧɨ 

ɜɡɹɬɶ ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ ɨɬ ɡɧɚɱɟɧɢɣ, ɱɬɨ ɩɨɜɥɢɹɟɬ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɧɚ 

ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ, ɚ ɧɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ. Ƚɪɚɮɢɱɟɫɤɢ, ɷɬɨ 

ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɬɚɤ: 

 

Ɋɢɫɭɧɨɤ 8. ɉɪɢɦɟɪ ɜɡɹɬɢɹ ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ ɡɧɚɱɟɧɢɹ ɞɚɧɧɵɯ ɥɚɧɞɲɚɮɬɚ.  
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ɇɚ ɥɚɧɞɲɚɮɬ ɷɬɨ ɩɨɜɥɢɹɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 

Ɋɢɫɭɧɨɤ 9. ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ «ɞɨɥɢɧɢɡɚɰɢɢ» ɥɚɧɞɲɚɮɬɚ. 

Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɝɟɧɟɪɚɰɢɢ ɩɪɨɫɬɨɝɨ ɯɨɥɦɢɫɬɨɝɨ ɢɥɢ 

ɝɨɪɢɫɬɨɝɨ ɥɚɧɞɲɚɮɬɚ.  

Ƚɟɧɟɪɚɰɢя ɥɚɧɞɲɚɮɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɭɦɚ ɉɟɪɥɢɧɚ. 

Ⱦɥɹ ɧɚɱɚɥɚ, ɧɭɠɧɨ ɩɨɧɹɬɶ, ɱɬɨ ɬɚɤɨɟ ɲɭɦ. ȼ ɨɛɵɱɧɨɣ ɠɢɡɧɢ, ɲɭɦ – ɷɬɨ 

ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɤɨɥɟɛɚɧɢɟ ɡɜɭɤɨɜɵɯ ɜɨɥɧ, ɤɨɬɨɪɵɟ ɦɵ ɫɥɵɲɢɦ. ȼ 

ɦɚɬɟɦɚɬɢɤɟ, ɲɭɦ – ɷɬɨ ɝɟɧɟɪɚɰɢɹ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ. ȼ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɟ 

ɩɪɢɧɹɬɨ ɩɨɧɢɦɚɬɶ ɩɨɞ ɲɭɦɨɦ ɫɥɟɞɭɸɳɟɟ ɢɡɨɛɪɚɠɟɧɢɟ:  

 

Ɋɢɫɭɧɨɤ 10. ɉɪɢɦɟɪ ɲɭɦɚ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɟ.  

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɲɭɦɭ ɉɟɪɥɢɧɚ. ɒɭɦ ɉɟɪɥɢɧɚ – ɷɬɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɩɨ ɝɟɧɟɪɚɰɢɢ ɩɪɨɰɟɞɭɪɧɨɣ ɬɟɤɫɬɭɪɵ 

ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɦ ɦɟɬɨɞɨɦ. ɗɬɨ ɝɪɚɞɢɟɧɬɧɵɣ ɲɭɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɥɭɱɚɣɧɨ 

ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɟɞɢɧɢɱɧɵɯ ɜɟɤɬɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɬɨɱɤɚɯ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɵɯ ɮɭɧɤɰɢɟɣ ɫɝɥɚɠɢɜɚɧɢɹ ɦɟɠɞɭ 
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ɫɨɛɨɣ. Ⱦɚɧɧɵɣ ɲɭɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɟ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɪɟɚɥɢɡɦɚ ɢ ɝɟɧɟɪɚɰɢɢ ɪɚɡɧɵɯ ɷɮɮɟɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɞɵɦ, ɨɛɥɚɤɚ, ɨɝɨɧɶ ɢ ɬ.ɞ.  

 

Ɋɢɫɭɧɨɤ 11. ɉɪɢɦɟɪ ɲɭɦɚ ɉɟɪɥɢɧɚ.  

ɒɭɦ ɉɟɪɥɢɧɚ ɦɨɠɧɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɜ ɥɸɛɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢɡɦɟɪɟɧɢɣ. 

Ɉɛɴɹɫɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɝɟɧɟɪɚɰɢɢ ɲɭɦɚ ɉɟɪɥɢɧɚ, ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ, ɦɨɠɧɨ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɧɚ ɨɛɵɱɧɨɦ ɝɪɚɮɢɤɟ. ɉɨ ɷɬɨɦɭ, ɫɧɚɱɚɥɚ ɪɚɫɫɦɨɬɪɢɦ 

ɨɞɧɨɦɟɪɧɵɣ ɫɥɭɱɚɣ.  

ɋɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɤɚɠɞɨɝɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ x=0, 1, 2, 3, … 

ɜɵɛɪɚɬɶ ɫɥɭɱɚɣɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɢɡ ɞɢɚɩɚɡɨɧɚ [-1;1]. ɗɬɨ ɛɭɞɟɬ ɭɝɨɥ ɧɚɤɥɨɧɚ 

ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɞɚɧɧɭɸ ɬɨɱɤɭ ɧɚ ɱɢɫɥɨɜɨɣ ɨɫɢ.  

 

Ɋɢɫɭɧɨɤ 12. ɉɪɢɦɟɪ ɝɟɧɟɪɚɰɢɢ ɭɝɥɚ ɧɚɤɥɨɧɚ.   

 Ʉɚɠɞɨɟ ɡɧɚɱɟɧɢɟ x0 ɥɟɠɢɬ ɦɟɠɞɭ ɞɜɭɦɹ ɰɟɥɵɦɢ ɡɧɚɱɟɧɢɹ x(x0 є [0; 1], 

[1; 2] ɢ ɬ.ɞ.) ɢ ɦɟɠɞɭ ɞɜɭɦɹ ɧɚɤɥɨɧɧɵɦɢ ɩɪɹɦɵɦɢ. ɉɭɫɬɶ ɩɪɹɦɵɟ ɢɦɟɸɬ 

ɧɚɤɥɨɧɵ a ɢ b. Ɍɨɝɞɚ, ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ y = m(x - x0), 

ɝɞɟ m –ɧɚɤɥɨɧ, x0 – ɡɧɚɱɟɧɢɟ x, ɝɞɟ ɩɪɹɦɚɹ ɩɟɪɟɫɟɱɟɬ ɨɫɶ ɚɛɫɰɢɫɫ.  
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Ɍɟɩɟɪɶ, ɦɨɠɧɨ ɥɟɝɤɨ ɧɚɣɬɢ, ɝɞɟ ɷɬɢ ɩɪɹɦɵɟ ɩɟɪɟɫɟɤɚɸɬ ɡɚɞɚɧɧɨɟ 

ɡɧɚɱɟɧɢɟ x. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜɡɹɬɶ ɡɧɚɱɟɧɢɟ x = 0 ɢ x = 1, ɩɨɥɭɱɢɦ ɬɨɱɤɢ ax ɢ 

b(x-1). 

ɇɚ ɝɪɚɮɢɤɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɨɪɚɧɠɟɜɵɟ ɬɨɱɤɢ ɩɪɨɞɨɥɠɚɸɬ ɩɪɹɦɵɟ, ɢ 

ɦɟɫɬɚ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɨɫɶɸ ɚɛɫɰɢɫɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ:  

 

Ɋɢɫɭɧɨɤ 13. ɉɪɢɦɟɪ ɩɟɪɟɫɟɱɟɧɢɹ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ x. 

Ɍɟɩɟɪɶ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɝɥɚɞɤɨ ɫɨɟɞɢɧɢɬɶ ɷɬɢ ɬɨɱɤɢ ɦɟɠɞɭ 

ɫɨɛɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɢɧɟɣɧɚɹ ɢɧɬɟɪɩɨɥɹɰɢɹ. Ʌɢɧɟɣɧɚɹ 

ɢɧɬɟɪɩɨɥɹɰɢɹ: ɟɫɥɢ ɧɚɯɨɞɢɦɫɹ ɜ ɬɨɱɤɟ t ɧɚ ɩɭɬɢ ɢɡ ɬɨɱɤɢ A ɜ B, ɥɢɧɟɣɧɚɹ 

ɢɧɬɟɪɩɨɥɹɰɢɹ ɛɭɞɟɬ ɪɚɜɧɚ A+ t(B - A). 

Ɍɟɩɟɪɶ, ɛɟɪɟɦ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɵɟ ɬɨɱɤɢ. ɇɚ ɝɪɚɮɢɤɟ ɨɧɢ ɩɨɤɚɡɚɧɵ 

ɤɪɚɫɧɵɦ:  

 

Ɋɢɫɭɧɨɤ 14. ɉɪɢɦɟɪ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɵɯ ɬɨɱɟɤ ɧɚ ɝɪɚɮɢɤɟ. 
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ɋɨɟɞɢɧɢɜ ɷɬɢ ɬɨɱɤɢ ɫɨ ɫɝɥɚɠɢɜɚɧɢɟɦ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ:   

 

Ɋɢɫɭɧɨɤ 15. ɉɪɢɦɟɪ ɫɨɟɞɢɧɟɧɢɹ ɬɨɱɟɤ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫɨ ɫɝɥɚɠɢɜɚɧɢɟɦ.  

ɉɨɫɥɟ ɫɨɟɞɢɧɟɧɢɹ ɬɨɱɟɤ ɫɨ ɫɝɥɚɠɢɜɚɧɢɟɦ, ɩɨɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ: ɷɬɢ 

ɤɪɢɜɵɟ ɧɟ ɩɟɪɟɯɨɞɹɬ ɞɪɭɝ ɜ ɞɪɭɝɚ ɩɥɚɜɧɨ. ȼ ɤɚɠɞɨɦ ɫɟɝɦɟɧɬɟ ɜɢɞɟɧ ɢɡɥɨɦ. 

ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɜ ɷɬɨɣ ɫɢɬɭɚɰɢɢ. Ɍɚɤ 

ɤɚɤ, ɞɚɠɟ ɟɫɥɢ ɧɚɯɨɞɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɨ ɤ ɨɞɧɨɦɭ ɤɨɧɰɭ, ɜɥɢɹɧɢɟ 

ɜɬɨɪɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨ, ɤɨɬɨɪɨɟ ɨɬɬɨɩɵɪɢɜɚɟɬ ɤɪɢɜɭɸ ɨɬ ɢɫɯɨɞɧɨɣ 

ɫɥɭɱɚɣɧɨɣ ɧɚɩɪɚɜɥɹɸɳɟɣ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɟɟ. Ⱦɨ 

ɬɨɝɨ, ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɥɢɧɟɣɧɚɹ ɢɧɬɟɪɩɨɥɹɰɢɹ, ɦɨɠɧɨ ɫɦɟɫɬɢɬɶ ɡɧɚɱɟɧɢɟ t ɩɪɢ 

ɩɨɦɨɳɢ ɮɭɧɤɰɢɢ smoothstep. ɗɬɨ s-ɨɛɪɚɡɧɚɹ ɤɪɢɜɚɹ, ɩɨɯɨɠɚɹ ɧɚ 

ɞɢɚɝɨɧɚɥɶɧɭɸ ɩɪɹɦɭɸ x = y, ɧɨ ɫɩɥɸɳɟɧɧɚɹ ɜ ɧɭɥɟ ɢ ɟɞɢɧɢɰɟ.   

Ɍɨɝɞɚ ɝɪɚɮɢɤ ɩɪɢɦɟɬ ɜɢɞ: 

 

Ɋɢɫɭɧɨɤ 16. ɉɪɢɦɟɪ ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ.  
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ɍɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɞɥɹ ɤɚɠɞɨɝɨ ɫɟɝɦɟɧɬɚ ɜɵɝɥɹɞɢɬ ɬɚɤ: 

y = 2 (a – b)x4 – (3a – 5b)x3 – 3bx2 + ax. 

Ɋɚɡɛɟɪɟɦɫɹ ɫ ɩɨɧɹɬɢɟɦ ɨɤɬɚɜ. ɋɨɡɞɚɞɢɦ ɞɪɭɝɭɸ ɤɪɢɜɭɸ ɉɟɪɥɢɧɚ. 

ɇɚɩɪɢɦɟɪ, ɬɚɤɭɸ: 

 

Ɋɢɫɭɧɨɤ 17. ɉɪɢɦɟɪ ɤɪɢɜɨɣ ɉɟɪɥɢɧɚ.  

ȿɫɥɢ ɜɟɫɶ ɝɪɚɮɢɤ ɭɦɟɧɶɲɢɬɶ ɞɨ ɩɨɥɨɜɢɧɵ ɪɚɡɦɟɪɚ ɢ ɩɨɜɬɨɪɢɬɶ 

ɞɜɚɠɞɵ. Ɍɨ ɤɚɠɞɵɣ ɨɬɞɟɥɶɧɵɣ ɝɪɚɮɢɤ, ɬɨ ɟɫɬɶ  ɭɦɟɧɶɲɟɧɧɚɹ ɱɚɫɬɶ, 

ɧɚɡɵɜɚɟɬɫɹ ɨɤɬɚɜɨɣ.  

ɉɪɢɦɟɪ ɤɪɢɜɨɣ ɉɟɪɥɢɧɚ ɩɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ 4-5 ɨɤɬɚɜ:  

 

Ɋɢɫɭɧɨɤ 18. ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ 4-5 ɨɤɬɚɜ ɤ ɤɪɢɜɨɣ ɉɟɪɥɢɧɚ. 
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Ɋɚɫɫɦɨɬɪɢɦ ɜ ɞɜɭɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɍɟɩɟɪɶ, ɜɦɟɫɬɨ ɱɢɫɥɨɜɨɣ ɨɫɢ 

ɧɚ ɜɯɨɞɟ ɢɦɟɟɬɫɹ ɫɟɬɤɚ. Ɍɚɤ ɠɟ, ɜ ɞɜɭɦɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ 

ɩɨɧɹɬɢɹ «ɧɚɤɥɨɧɚ» ɩɨɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɹ ɜɟɤɬɨɪɚ. 

 

Ɋɢɫɭɧɨɤ 19. ɉɪɢɦɟɪ ɫɟɬɤɢ ɫ ɜɟɤɬɨɪɚɦɢ ɧɚɤɥɨɧɚ. 

ȼ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ ɧɭɠɧɨ ɫɞɟɥɚɬɶ:  

1. ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɛɥɢɠɚɣɲɟɣ ɬɨɱɤɢ ɫɥɟɜɚ ɢ ɭɦɧɨɠɢɬɶ ɟɝɨ ɧɚ 

ɧɚɤɥɨɧ ɜ ɷɬɨɣ ɬɨɱɤɟ; 

2. ɉɨɜɬɨɪɢɬɶ ɷɬɨ ɠɟ ɞɟɣɫɬɜɢɟ ɞɥɹ ɬɨɱɤɢ ɫɩɪɚɜɚ; 

3. ɂɧɬɟɪɩɨɥɢɪɨɜɚɬɶ ɷɬɢ ɡɧɚɱɟɧɢɹ. 

Ⱦɥɹ ɞɜɭɦɟɪɧɨɝɨ ɫɥɭɱɚɹ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɢɡɦɟɧɟɧɢɹ. Ɍɟɩɟɪɶ, 

ɤɚɠɞɚɹ ɬɨɱɤɚ ɢɦɟɟɬ ɱɟɬɵɪɟ ɫɨɫɟɞɧɢɯ ɭɡɥɚ ɫɟɬɤɢ, ɢ ɬɪɟɛɭɟɬɫɹ ɧɚɯɨɞɢɬɶ 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚɤɥɨɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ.   

Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ. ȿɫɥɢ ɟɫɬɶ ɞɜɚ 

ɜɟɤɬɨɪɚ (a, b) ɢ (c, d), ɬɨɝɞɚ ɢɯ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɪɚɜɧɹɟɬɫɹ ɫɭɦɦɟ 

ɩɨɩɚɪɧɵɯ ɩɪɨɢɡɜɟɞɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬ: ac + bd. 
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Ɋɢɫɭɧɨɤ 20. ɉɪɢɦɟɪ ɭɡɥɚ ɫɟɬɤɢ. 

ȿɞɢɧɫɬɜɟɧɧɨɟ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɟɠɞɭ ɬɨɱɤɨɣ ɢ ɛɥɢɠɚɣɲɟɣ ɤ 

ɭɡɥɭ ɫɟɬɤɢ, ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

Ɋɢɫɭɧɨɤ 21. ɉɪɢɦɟɪ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɦɟɠɞɭ ɬɨɱɤɨɣ ɢ ɛɥɢɠɚɣɲɟɣ 
ɤ ɭɡɥɭ ɫɟɬɤɢ. 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɫɟɬɤɭ. ɂɡ 

ɷɬɨɣ ɫɟɬɤɢ ɫɮɨɪɦɢɪɨɜɚɬɶ ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ, ɚ ɷɬɨ ɢ ɛɭɞɟɬ 

ɫɝɟɧɟɪɢɪɨɜɚɧɧɚɹ ɬɟɤɫɬɭɪɚ ɲɭɦɚ ɉɟɪɥɢɧɚ. 
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Ɋɢɫɭɧɨɤ 22. ɉɪɢɦɟɪ ɬɟɤɫɬɭɪɵ ɲɭɦɚ ɉɟɪɥɢɧɚ.  

ɋ ɬɟɤɫɬɭɪɵ ɲɭɦɚ ɉɟɪɥɢɧɚ ɫɱɢɬɵɜɚɟɬɫɹ ɤɚɪɬɚ ɜɵɫɨɬ, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɝɟɧɟɪɚɰɢɢ ɥɚɧɞɲɚɮɬɚ.  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹ ɜɵɛɪɚɥ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɚɰɢɢ ɲɭɦɚ 

ɉɟɪɥɢɧɚ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɚɪɬɵ ɜɵɫɨɬ, ɤɨɬɨɪɭɸ ɩɪɢɦɟɧɢɦ ɤ ɥɚɧɞɲɚɮɬɭ.  

1.4 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɟɝɨ ɩɪɨɟɤɬɚ ɹ ɜɵɛɪɚɥ 

Unity. 

Unity – ɷɬɨ ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɵɣ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ ɫ ɛɨɥɶɲɢɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɢɯ ɩɪɨɟɤɬɨɜ. ɗɬɨɬ ɞɜɢɠɨɤ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɫɜɨɢ ɩɪɨɟɤɬɵ ɧɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɥɚɬɮɨɪɦ ɛɟɡ 

ɨɫɨɛɨɝɨ ɬɪɭɞɚ. Ɉɫɧɨɜɧɵɦ ɩɥɸɫɨɦ ɞɚɧɧɨɝɨ ɞɜɢɠɤɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɜɢɡɭɚɥɶɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ, ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɨɣ ɩɨɞɞɟɪɠɢ ɢ ɦɨɞɭɥɶɧɨɣ 

ɫɢɫɬɟɦɵ ɤɨɦɩɨɧɟɧɬɨɜ. Ɍɚɤɠɟ, ɞɚɧɧɵɣ ɞɜɢɠɨɤ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɵɦ 

ɤɚɤ ɫɪɟɞɢ ɤɪɭɩɧɵɯ ɫɨɡɞɚɬɟɥɟɣ ɢɝɪ, ɬɚɤ ɢ ɫɪɟɞɢ ɦɚɥɨɢɡɜɟɫɬɧɵɯ.  

ɂɧɬɟɪɮɟɣɫ Unity ɥɟɝɤɨ  ɧɚɫɬɪɚɢɜɚɟɦɵɣ, ɤɚɠɞɵɣ ɫɦɨɠɟɬ ɫɞɟɥɚɬɶ ɞɥɹ 

ɫɟɛɹ ɭɞɨɛɧɨɟ ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. Ɉɬɥɚɞɤɭ ɫɜɨɢɯ ɩɪɨɟɤɬɨɜ ɦɨɠɧɨ ɞɟɥɚɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɞɚɤɬɨɪɟ, ɱɬɨ ɬɨɠɟ ɨɱɟɧɶ ɭɞɨɛɧɨ. ɇɚ ɞɜɢɠɤɟ ɦɨɠɧɨ 

ɩɢɫɚɬɶ ɧɚ ɞɜɭɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɟɪɜɵɣ ɷɬɨ C#, ɢ JavaScript. 

Ɏɢɡɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɪɨɢɫɯɨɞɹɬ ɡɚ ɫɱɟɬ ɮɢɡɢɱɟɫɤɨɝɨ ɞɜɢɠɤɚ PhysX ɢ 

NVIDIA. 

Unity ɞɚɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɧɚɞ ɨɫɬɚɥɶɧɵɦɢ ɢɝɪɨɜɵɦɢ ɞɜɢɠɤɚɦɢ. 

ɉɟɪɜɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ, ɷɬɨ ɜɢɡɭɚɥɶɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ. ɋ ɧɟɣ ɝɨɪɚɡɞɨ ɥɟɝɱɟ 
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ɭɜɢɞɟɬɶ ɢ ɧɚɫɬɪɨɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ  ɤɨɦɩɨɧɟɧɬɵ. ȼɬɨɪɨɟ - 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ ɫɜɨɣ ɩɪɨɟɤɬ ɞɥɹ 

ɪɚɡɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ. Ɍɪɟɬɶɟ – ɦɨɞɭɥɶɧɨɫɬɶ - ɨɱɟɧɶ 

ɭɞɨɛɧɨ, ɱɬɨ ɜɫɟ ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɩɨɥɨɠɟɧɨ ɬɚɦ, ɝɞɟ ɬɵ ɷɬɨɝɨ ɨɠɢɞɚɟɲɶ, ɬɚɤ 

ɤɚɤ ɷɬɢ ɦɨɞɭɥɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵ ɩɪɨɫɬɨ ɢ ɩɨɧɹɬɧɨ. ɂ ɱɟɬɜɟɪɬɨɟ - ɷɬɨ 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ.  

 

Ɋɢɫɭɧɨɤ 23. ɉɪɢɦɟɪ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ Unity. 

 

Ɋɢɫɭɧɨɤ 24. ɉɪɢɦɟɪ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ Unity. 



20 

 

  



21 

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

1. Jeff W. Murray C# Game Programming Cookbook for Unity 3D. - New-York: 

CRC Press, 2014. - 429 ɫ. 

2. Ⱥɜɞɟɟɜɚ ɋ.Ɇ., Ʉɭɪɨɜ Ⱥ.ȼ. Ⱥɥɝɨɪɢɬɦɵ ɬɪɟɯɦɟɪɧɨɣ ɦɚɲɢɧɧɨɣ ɝɪɚɮɢɤɢ: 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - Ɇ.: ɂɡɞ-ɜɨ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, 1996. - 60 ɫ.: ɢɥ. 

3. ɋɧɭɤ Ƚ. Ʉɧɢɝɚ «Real-Time 3D Terrain Engines Using C++ and DirectX 9» – 

2005. 

4. Ɋɨɞɠɟɪɫ Ⱦ. Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɦɚɲɢɧɧɨɣ ɝɪɚɮɢɤɢ: ɩɟɪ. ɫ ɚɧɝɥ.— 

Ɇ.: Ɇɢɪ, 1989.— 512 ɫ.: ɢɥ. 

5. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Unity: https://unity.com/ru 

6. Unity documentations: https://docs.unity3d.com/Manual/index.html 

 

https://unity.com/ru
https://docs.unity3d.com/Manual/index.html


 


