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ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɨɫɬɚ, ɫɩɨɫɨɛɧɨɫɬɢ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɲɚɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɢɧɠɟɧɟɪɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɜɟɪɲɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɚɠɧɚɹ ɪɨɥɶ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢɧɚɞɥɟɠɢɬ ɜɧɟɞɪɟɧɢɸ ɜ ɫɢɫɬɟɦɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɨɛɭɱɟɧɢɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɮɨɪɦ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

 Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɫɬɜ. ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɨɜ ɩɨ ɚɥɝɨɪɢɬɦɚɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɚɱɟɫɬɜ 
ɛɭɞɭɳɢɯ ɢɧɠɟɧɟɪɨɜ-ɷɥɟɤɬɪɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɠɟɧɟɪɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ, ɢɧɠɟɧɟɪ-ɷɥɟɤɬɪɢɤ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ 
ɨɛɪɚɡɨɜɚɧɢɟ, ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɚɥɝɨɪɢɬɦ, ɭɱɟɛɧɵɣ ɚɥɝɨɪɢɬɦ, ɚɥɝɨɪɢɬɦɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ, 
ɭɱɟɛɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ. 

 

ȼȱȾɈɆɈɋɌȱ ɉɊɈ ȺȼɌɈɊȱȼ 
Ʉɨɜɚɥɶɱɭɤ Ɇɚɣɹ Ȼɨɪɢɫɿɜɧɚ – ɤɚɧɞɢɞɚɬ ɩɟɞɚɝɨɝɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɜɢɳɨʀ 

ɦɚɬɟɦɚɬɢɤɢ ȼɿɧɧɢɰɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. 
Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɩɪɨɛɥɟɦɢ ɦɟɬɨɞɢɤɢ ɧɚɜɱɚɧɧɹ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ. 
Ɇɢɯɚɣɥɟɧɤɨ Ʌɸɛɨɜ Ɏɟɞɨɪɿɜɧɚ - ɤɚɧɞɢɞɚɬ ɩɟɞɚɝɨɝɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɚɥɝɟɛɪɢ ɿ 

ɦɟɬɨɞɢɤɢ ɧɚɜɱɚɧɧɹ ɦɚɬɟɦɚɬɢɤɢ ȼɿɧɧɢɰɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɇɢɯɚɣɥɚ 
Ʉɨɰɸɛɢɧɫɶɤɨɝɨ 

Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɉɿɞɝɨɬɨɜɤɚ ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɦɚɬɟɦɚɬɢɤɢ 

 

 

ɍȾɄ 004.896 

Ɇ.Ⱥ. ɉɨɞɚɥɨɜ 

Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ɏɪɚɧɰɢɫɤɚ ɋɤɨɪɢɧɵ 
 

ɊȺɁɊȺȻɈɌɄȺ ɒȺȽȺɘɓȿȽɈ ɊɈȻɈɌȺ ɋ ɈȻɊȺɌɇɈɃ ɋȼəɁɖɘ ɇȺ 
ȻȺɁȿ ɉɅȺɌɎɈɊɆɕ ARDUIІЇ 

 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɧɚ ɛɚɡɟ 
ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ARDUINO. Ȼɚɡɨɜɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɞɜɢɠɟɧɢɹ ɪɨɛɨɬɚ ɜɵɛɪɚɧɚ 
ɦɨɞɟɥɶ ɞɜɢɠɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɢɯ ɫɤɭɥɶɩɬɭɪ Ɍɟɨ əɧɫɟɧɚ. Ɍɪёɯɦɟɪɧɚɹ ɦɨɞɟɥɶ ɷɥɟɦɟɧɬɨɜ ɲɚɝɚɸɳɟɝɨ 
ɪɨɛɨɬɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɛɟɫɩɥɚɬɧɨɣ ɩɪɨɝɪɚɦɦɟ Google SketchUp. ɇɟɤɨɬɨɪɵɟ ɷɥɟɦɟɧɬɵ 
ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ȺȻɋ-ɩɥɚɫɬɢɤɚ ɫ ɩɨɦɨɳɶɸ 3D-ɩɟɱɚɬɢ. Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 
ɪɟɚɥɢɡɨɜɚɧ ɫ ɩɨɦɨɳɶɸ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ARDUINO UNO ɢ ɩɥɚɬɵ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦɢ 
ɞɜɢɝɚɬɟɥɹɦɢ RS-385SH. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɞɚɬɱɢɤɨɦ HC-SR04 ɫ 
ɩɨɦɨɳɶɸ ɧɚɩɢɫɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ ɋ++. Ɍɟɫɬɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ ɫɩɨɫɨɛɧɨɫɬɶ 
ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ ɨɛɯɨɞɢɬɶ ɩɪɟɩɹɬɫɬɜɢɹ ɩɨɩɚɞɚɸɳɢɟ ɜ ɫɟɤɬɨɪ ɨɛɡɨɪɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 
ɞɚɬɱɢɤɚ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ɋɨɛɨɬ, Ⱥɪɞɭɢɧɨ, 3D-ɩɪɢɧɬɟɪ, ɲɚɝɚɸɳɢɣ ɪɨɛɨɬ, ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ, 
ɞɚɬɱɢɤ, ɚɥɝɨɪɢɬɦ, ɤɢɧɟɬɢɱɟɫɤɚɹ ɫɤɭɥɶɩɬɭɪɚ. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɨɛɨɬɨɬɟɯɧɢɤɚ ɩɨɥɭɱɚɟɬ ɜɫɟ ɛɨɥɟɟ 

ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ȼɍɁɚɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɧɨ ɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ ɢ ɭɱɟɛɧɵɯ ɨɛɥɚɫɬɹɯ, ɞɚɠɟ ɧɚ ɭɪɨɜɧɟ ɲɤɨɥɵ. ɋɟɣɱɚɫ ɧɟ 
ɪɟɞɤɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɪɨɛɨɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɨɪɨɧɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɠɢɡɧɢ. 
ɂɫɯɨɞɹ ɢɡ ɬɚɤɨɝɨ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɩɥɚɬɮɨɪɦ ɪɚɡɥɢɱɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ, ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ, ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɢɡɝɨɬɨɜɢɬɶ ɲɚɝɚɸɳɢɣ ɪɨɛɨɬ ɫ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ. ɒɚɝɚɸɳɢɣ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɫɧɨɜɧɨɣ ɢɧɬɟɪɟɫ ɞɥɹ ɞɜɢɠɟɧɢɹ ɩɨ 
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ɡɚɪɚɧɟɟ ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫ ɩɪɟɩɹɬɫɬɜɢɹɦɢ. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɞɚɬɱɢɤɨɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɩɥɚɬɮɨɪɦɟ ARDUIІЇ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɲɚɫɫɢ ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ. ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɢ 
ɯɨɞɶɛɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɜɨɫɶɦɢɧɨɝɚɹ ɤɨɦɩɨɧɨɜɤɚ ɪɨɛɨɬɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɤɢɧɟɬɢɱɟɫɤɢɯ 
ɫɤɭɥɶɩɬɭɪɚɯ Ɍɟɨ əɧɫɟɧɚ. ȼ ɨɫɧɨɜɟ ɤɢɧɟɬɢɱɟɫɤɢɯ ɫɤɭɥɶɩɬɭɪ ɥɟɠɚɬ ɡɚɤɨɧɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɢ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɜɨɥɸɰɢɢ. [1] 

 ɇɚɢɥɭɱɲɟɟ ɞɜɢɠɟɧɢɟ ɧɨɝɢ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɫɬɭɩɧɹ ɨɩɢɫɵɜɚɟɬ ɞɜɢɠɟɧɢɟ ɜ ɜɢɞɟ 

ɬɪɟɭɝɨɥɶɧɢɤɚ ɫ ɡɚɤɪɭɝɥёɧɧɵɦɢ ɜɟɪɲɢɧɚɦɢ. Ɋɚɡɥɢɱɧɵɟ ɩɪɨɩɨɪɰɢɢ 11 ɤɨɦɩɨɧɟɧɬɨɜ ɧɨɝɢ 
ɞɚɸɬ ɪɚɡɥɢɱɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ ɩɪɢ ɞɜɢɠɟɧɢɢ. 

Ȼɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɦɧɨɠɟɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɧɨɝ, ɨɤɨɧɱɚɬɟɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɫɬɚɥɚ 

ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɧɨɝɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 1. 
 

 
 

Ɋɢɫ. 1. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɧɨɝɢ ɪɨɛɨɬɚ 
 

ɑɟɬɵɪɟ ɧɨɝɢ ɞɚɧɧɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɤɨɥɟɧɱɚɬɵɦ ɜɚɥɨɦ, 
ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɪɟɞɭɤɬɨɪɨɦ. ɋɚɦ ɪɟɞɭɤɬɨɪ (ɪɢɫ 2), ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɱɟɪɜɹɱɧɭɸ 
ɩɟɪɟɞɚɱɭ, ɨɛɪɚɡɨɜɚɧɧɭɸ ɜɢɧɬɨɜɨɣ ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 60-ɩɪɹɦɨɡɭɛɨɣ ɲɟɫɬɟɪɧɹɦɢ 
ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɞɜɭɦɹ ɬɹɝɨɜɵɦɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ RS-385SH. 

 

 
Ɋɢɫ. 2. Ɋɟɞɭɤɬɨɪ 
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Ⱦɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫɨɡɞɚɟɬɫɹ ɢɡ ȺȻɋ-ɩɥɚɫɬɢɤɚ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɩɢɥɟɤ, ɜɢɧɬɨɜ ɢ 
ɝɚɟɤ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɫɬɢɤɨɜɵɯ ɞɟɬɚɥɟɣ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 3D-ɩɪɢɧɬɟɪ. 3D-ɩɪɢɧɬɟɪɵ 
ɫɨɡɞɚɸɬ ɪɟɚɥɶɧɵɟ, ɨɫɹɡɚɟɦɵɟ ɜɟɳɢ ɢɡ ɜɢɪɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ. ȼ ɧɚɱɚɥɟ, ɜ ɩɪɨɝɪɚɦɦɟ ɞɥɹ 
3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɡɞɚɟɬɫɹ ɰɢɮɪɨɜɚɹ ɜɟɪɫɢɹ ɛɭɞɭɳɟɝɨ ɨɛɴɟɤɬɚ. Ⱦɚɥɟɟ ɦɨɞɟɥɶ 
ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ («ɫɥɚɣɫɟɪ» ɢɥɢ «ɝɟɧɟɪɚɬɨɪ G-ɤɨɞɚ»). ɂɫɯɨɞɧɵɣ 
ɨɛɴɟɤɬ “ɪɚɡɪɟɡɚɟɬɫɹ” ɧɚ ɬɨɧɤɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɥɨɢ ɢ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɰɢɮɪɨɜɨɣ ɤɨɞ, 
ɩɨɧɹɬɧɵɣ 3D-ɩɪɢɧɬɟɪɭ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɫɥɚɣɫɟɪ ɫɨɡɞɚɟɬ ɧɚɛɨɪ ɤɨɦɚɧɞ, ɤɨɬɨɪɵɟ 
ɭɤɚɡɵɜɚɸɬ 3D-ɩɪɢɧɬɟɪɭ, ɤɚɤ ɢ ɤɭɞɚ ɧɭɠɧɨ ɧɚɧɨɫɢɬɶ ɦɚɬɟɪɢɚɥ ɩɪɢ 3D-ɩɟɱɚɬɢ ɞɚɧɧɨɝɨ 
ɨɛɴɟɤɬɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɬɢɩɨɜ 3D-ɩɪɢɧɬɟɪɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢ 
ɩɪɢɧɰɢɩɚɦ ɪɚɛɨɬɵ. Ɉɞɧɚɤɨ, ɜɫɟ ɷɬɢ ɩɪɢɛɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɛɚɡɨɜɵɣ ɩɪɢɧɰɢɩ 
3D–ɩɟɱɚɬɢ – ɩɨɫɬɪɨɟɧɢɟ ɨɛɴɟɤɬɚ ɢɡ ɬɨɧɤɢɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɥɨɟɜ ɦɚɬɟɪɢɚɥɚ (ɪɢɫ. 3). 

 
Ɋɢɫ. 3. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɦɟɯɚɧɢɡɦɨɜ 3D ɩɪɢɧɬɟɪɚ 

 

ɇɚ ɪɢɫɭɧɤɟ ɜɵɲɟ ɩɨɤɚɡɚɧɨ ɫɯɟɦɚɬɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɦɟɯɚɧɢɡɦɨɜ. ɗɬɨ ɨɱɟɧɶ 
ɭɩɪɨɳɟɧɧɚɹ ɦɨɞɟɥɶ – ɨɧɚ ɫɥɭɠɢɬ ɬɨɥɶɤɨ ɞɥɹ ɧɚɝɥɹɞɧɨɣ ɞɟɦɨɧɫɬɪɚɰɢɢ ɛɚɡɨɜɵɯ ɩɪɢɧɰɢɩɨɜ 
ɪɚɛɨɬɵ 3D–ɩɪɢɧɬɟɪɚ. 

ɉɟɱɚɬɚɸɳɚɹ ɝɨɥɨɜɤɚ, ɮɨɪɦɢɪɭɟɬ ɫɥɨɢ ɦɚɬɟɪɢɚɥɚ, ɩɨɫɬɟɩɟɧɧɨ ɜɵɪɚɳɢɜɚɹ ɢɡ ɧɢɯ 
ɨɛɴɟɤɬ. Ɉɧɚ ɞɜɢɠɟɬɫɹ ɬɨɥɶɤɨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ (ɜɞɨɥɶ ɨɫɟɣ Б ɢ В). 

Ɋɚɛɨɱɚɹ ɩɥɚɬɮɨɪɦɚ ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɩɪɢ ɩɟɱɚɬɢ, ɨɧɚ ɞɜɢɝɚɟɬɫɹ 
ɫɜɟɪɯɭ-ɜɧɢɡ (ɩɨ ɨɫɢ Г). 

ɉɪɨɰɟɫɫ 3D-ɩɟɱɚɬɢ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬ. ȼɧɚɱɚɥɟ, ɪɚɛɨɱɚɹ ɩɥɚɬɮɨɪɦɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ, ɚ ɩɟɱɚɬɚɸɳɚɹ ɝɨɥɨɜɤɚ ɧɚɤɥɚɞɵɜɚɟɬ ɧɚ ɧɟɟ ɧɢɠɧɢɣ ɫɥɨɣ ɨɛɴɟɤɬɚ. 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɟɪɜɵɣ ɫɥɨɣ ɫɮɨɪɦɢɪɨɜɚɧ, ɪɚɛɨɱɚɹ ɩɥɚɬɮɨɪɦɚ ɨɩɭɫɤɚɟɬɫɹ ɧɚ ɬɨɥɳɢɧɭ 
ɫɥɨɹ, ɢ ɩɟɱɚɬɚɸɳɚɹ ɝɨɥɨɜɤɚ ɧɚɤɥɚɞɵɜɚɟɬ ɧɨɜɵɣ ɫɥɨɣ ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɪɟɞɵɞɭɳɢɣ. 

ɗɬɨɬ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧ ɰɟɥɵɣ ɨɛɴɟɤɬ. 
Ʉɥɸɱɟɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɸɛɨɝɨ 3D-ɩɪɢɧɬɟɪɚ – «ɪɚɡɪɟɲɟɧɢɟ ɩɟɱɚɬɢ». ɉɨɞ ɷɬɢɦ 

ɩɚɪɚɦɟɬɪɨɦ ɩɨɧɢɦɚɸɬ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɫɥɨɹ ɦɚɬɟɪɢɚɥɚ, ɫ ɤɨɬɨɪɨɣ ɦɨɠɟɬ 
ɩɟɱɚɬɚɬɶ ɞɚɧɧɵɣ 3D-ɩɪɢɧɬɟɪ. Ɋɚɡɪɟɲɟɧɢɟ ɩɟɱɚɬɢ ɩɪɢɧɹɬɨ ɨɛɨɡɧɚɱɚɬɶ ɜ ɦɢɤɪɨɦɟɬɪɚɯ 
(ɦɤɦ), ɬɨ ɟɫɬɶ ɬɵɫɹɱɧɨɣ ɞɨɥɟ ɦɢɥɥɢɦɟɬɪɚ. 

http://3dwiki.ru/3d-software/
http://3dwiki.ru/3d-software/
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ɑɟɦ ɬɨɧɶɲɟ ɫɥɨɢ, ɬɟɦ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ 3D-ɩɪɢɧɬɟɪɭ ɧɭɠɧɨ ɡɚɬɪɚɬɢɬɶ ɧɚ ɫɨɡɞɚɧɢɟ 
ɨɛɴɟɤɬɚ, ɬɟɦ ɛɨɥɶɲɟ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɱɚɬɚɸɳɢɟ ɦɟɯɚɧɢɡɦɵ, ɛɵɫɬɪɟɟ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɢɡɧɨɫ. 

Ɋɚɡɪɟɲɟɧɢɟ ɩɟɱɚɬɢ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜμ 
 Ɉɬ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ 3D-ɩɪɢɧɬɟɪɚ (ɧɚɩɪɢɦɟɪ, ɥɚɡɟɪɧɵɟ ɩɪɢɧɬɟɪɵ 

ɩɟɱɚɬɚɸɬ ɫɚɦɵɟ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɟ ɦɨɞɟɥɢ); 
 Ɉɬ ɬɨɱɧɨɫɬɢ ɪɚɛɨɬɵ ɩɟɱɚɬɚɸɳɢɯ ɦɟɯɚɧɢɡɦɨɜ ɤɨɧɤɪɟɬɧɨɣ ɦɨɞɟɥɢ; 
 Ɉɬ ɜɵɛɪɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ 3D-ɩɟɱɚɬɢ; 
 Ɉɬ ɧɚɫɬɪɨɟɤ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ [2]. 

Ɍɪёɯɦɟɪɧɚɹ ɦɨɞɟɥɶ ɷɥɟɦɟɧɬɨɜ ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɛɟɫɩɥɚɬɧɨɣ 
ɩɪɨɝɪɚɦɦɟ Google SketchUp. 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɛɵɥɢ ɪɚɫɩɟɱɚɬɚɧɵ ɜɫɟ ɞɟɬɚɥɢ, ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɟɪɜɢɱɧɚɹ ɫɛɨɪɤɚ ɜɫɟɯ 
ɞɟɬɚɥɟɣ ɲɚɫɫɢ, ɪɢɫ. 5. 

 
Ɋɢɫ. 5. ɋɛɨɪɤɚ ɷɥɟɦɟɧɬɨɜ ɲɚɫɫɢ 

 

ɋ ɩɨɦɨɳɶɸ 3D-ɩɪɢɧɬɟɪɚ ɪɚɫɩɟɱɚɬɚɧɨ 56 ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɲɚɫɫɢ. 
Ɇɚɬɟɪɢɚɥɨɦ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɜɵɫɬɭɩɢɥ ȺȻɋ-ɩɥɚɫɬɢɤ. ɇɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɷɥɟɦɟɧɬɨɜ ɨɛɭɫɥɨɜɥɟɧ ɟɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨɣ 
ɞɟɲɟɜɢɡɧɨɣ ɢ ɞɨɫɬɭɩɧɨɫɬɶɸ, ɜ ɬɨɠɟ ɜɪɟɦɹ ȺȻɋ-ɩɥɚɫɬɢɤ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȺȻɋ-ɩɥɚɫɬɢɤ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ 
ɞɟɝɪɚɞɢɪɭɟɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɫɬɚɧɨɜɢɬɫɹ ɥɨɦɤɢɦ ɢ ɯɪɭɩɤɢɦ. 
ȼɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ ɲɚɫɫɢ, ȺȻɋ-ɩɥɚɫɬɢɤ ɞɨɫɬɚɬɨɱɧɨ 
ɱɚɫɬɨ ɬɪɟɫɤɚɟɬɫɹ ɜ ɦɟɫɬɚɯ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ. Ɇɧɨɠɟɫɬɜɨ 
ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɲɚɫɫɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ 
ɧɚ ɫɢɥɭ ɬɪɟɧɢɟ ɫɤɨɥɶɠɟɧɢɹ. Ⱦɚɧɧɵɟ ɩɨɬɟɪɢ ɧɚ ɫɢɥɭ ɬɪɟɧɢɹ ɦɨɠɧɨ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɦɟɧɶɲɢɬɶ, ɬɳɚɬɟɥɶɧɨ ɫɦɚɡɵɜɚɹ ɦɚɲɢɧɧɵɦ ɦɚɫɥɨɦ ɜɫɟ ɫɨɩɪɢɤɚɫɚɸɳɢɟɫɹ ɦɟɫɬɚ ɲɚɫɫɢ ɢ 
ɭɦɟɧɶɲɚɹ ɧɚɬɹɝ ɫɬɨɩɨɪɹɳɢɯ ɝɚɟɤ ɧɚ ɨɩɨɪɧɵɯ ɜɚɥɚɯ. Ɍɚɤ ɠɟ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
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ɮɬɨɪɨɩɥɚɫɬɨɜɵɟ ɲɚɣɛɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ. Ɉɩɨɪɵ ɜɚɥɨɜ ɲɚɫɫɢ 
ɫɨɟɞɢɧɟɧɵ ɩɨɫɪɟɞɫɬɜɨɦ 6 ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɨɜ (ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 8ɦɦ; ɧɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 22ɦɦ; ɲɢɪɢɧɚ 7ɦɦ). 

2 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ. Ȼɚɡɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɚ ɹɜɥɹɟɬɫɹ 
ɚɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ Arduino UNO. AЫНЮТЧШ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɡɥɢɱɧɵɯ ɰɢɮɪɨɜɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ 
ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɧɟɦɭ, ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɛɫɬɜɟɧɧɨɣ 
ɩɪɨɝɪɚɦɦɧɨɣ ɨɛɨɥɨɱɤɢ (IDE). əɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɋ++ Д3Ж. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɜ ɤɨɦɩɥɟɤɫɟ ɪɟɚɥɢɡɭɸɳɢɯ ɰɢɮɪɨɜɭɸ ɋȺɍμ 

ɋɩɢɫɨɤ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜμ 
1) ɩɥɚɬɚ ɭɩɪɚɜɥɟɧɢɹ; 

2)  ɫɢɥɨɜɨɣ ɦɨɞɭɥɶ; 
3)  ɞɚɬɱɢɤ. 

ɉɥɚɬɨɣ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ AЫНЮТЧШ UNO. 

ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɨɝɨ ɦɨɞɭɥɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɜɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ RS-385SH, ɫɯɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 
Ɋɢɫ. 6. ɋɢɥɨɜɨɣ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹɦɢ 

 

ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɬɱɢɤ HC-SR04, ɤɨɬɨɪɵɣ 

ɫɩɨɫɨɛɟɧ ɨɩɪɟɞɟɥɹɬɶ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɨɜ ɨɬ 2 ɞɨ 450 ɫɦ. 

 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦμ ɞɚɬɱɢɤ ɨɬɩɪɚɜɥɹɟɬ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ 
ɫɢɝɧɚɥɵ, ɤɨɬɨɪɵɟ ɨɬɪɚɠɚɹɫɶ ɨɬ ɨɛɴɟɤɬɚ, ɜɨɡɜɪɚɳɚɸɬɫɹ ɨɛɪɚɬɧɨ. ɉɨ ɡɚɞɟɪɠɤɟ ɨɬɪɚɠɟɧɧɨɝɨ 
ɫɢɝɧɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ. 

ɉɪɢ ɜɤɥɸɱёɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɩɢɬɚɧɢɹ ɧɚ ɩɪɢɜɨɞɵ ɢ ɞɚɬɱɢɤɢ, 
ɧɚɱɢɧɚɟɬɫɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɫ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. 

3 Ⱥɥɝɨɪɢɬɦ ɞɜɢɠɟɧɢɹ ɪɨɛɨɬɚ. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɲɚɝɚɸɳɟɝɨ ɪɨɛɨɬɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɢɯ ɥɨɝɢɱɟɫɤɢɯ ɛɥɨɤɚɯμ 
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1. ɫɤɚɧɢɪɨɜɚɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɟɪɟɞ ɪɨɛɨɬɨɦ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɞɚɬɱɢɤɨɦ; 
2. ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɚ ɭɩɪɚɜɥɹɸɳɟɣ ɫɯɟɦɨɣ; 
3. ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ ɩɨɫɥɟ ɟɝɨ ɨɛɧɚɪɭɠɟɧɢɹ; 
4. ɩɨɫɥɟ ɭɦɟɧɶɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ (1 ɦ), ɩɥɚɬɨɣ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɟɬɫɹ 

ɤɨɦɚɧɞɚ ɧɚ ɨɫɬɚɧɨɜɤɭ ɨɞɧɨɝɨ ɢɡ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ, 
ɲɚɝɚɸɳɢɣ ɪɨɛɨɬ ɧɚɱɧɟɬ ɩɨɜɨɪɚɱɢɜɚɬɶ ɜ ɫɬɨɪɨɧɭ ɨɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ; 

5. ɩɨɫɥɟ ɩɨɜɨɪɨɬɚ ɧɚ λ0 ɝɪɚɞɭɫɨɜ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɬɫɟɱɤɨɣ 
ɜɪɟɦɟɧɢ ɧɭɠɧɨɣ ɧɚ ɩɨɜɨɪɨɬ ɪɨɛɨɬɚ), ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɨɦɚɧɞɚ ɩɥɚɬɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɫɢɥɨɜɨɣ 
ɛɥɨɤ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɨɫɬɚɧɨɜɥɟɧɧɨɝɨ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɞɚɥɟɟ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɩɟɪɟɞ ɪɨɛɨɬɨɦ ɦɟɧɟɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ ɧɚ ɹɡɵɤɟ ɋ++ ɞɥɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ARDUINO UNO. 

ɇɚ ɲɚɝɚɸɳɢɣ ɪɨɛɨɬ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɬɱɢɤ, ɟɫɥɢ 
ɭɫɬɚɧɨɜɢɬɶ ɞɜɚ ɢɥɢ ɛɨɥɟɟ, ɬɨ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ ɚɥɝɨɪɢɬɦ ɢɡɛɢɪɚɬɟɥɶɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɪɨɛɨɬɚ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɟɩɹɬɫɬɜɢɣ. 

ȼɵɜɨɞɵ. ɂɬɨɝɨɦ ɪɚɛɨɬɵ ɫɬɚɥ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɲɚɝɚɸɳɢɣ ɪɨɛɨɬ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 
ARDUINO UNO (ɪɢɫ. 7). 

 
Ɋɢɫ. 7. ɒɚɝɚɸɳɢɣ ɪɨɛɨɬ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ 

 

ɒɚɝɚɸɳɢɣ ɪɨɛɨɬ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɭɫɩɟɲɧɨ ɩɪɟɨɞɨɥɟɥ ɬɟɫɬɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɢ 
ɫɦɨɝ ɨɛɯɨɞɢɬɶ ɩɪɟɩɹɬɫɬɜɢɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɪɚɧɟɟ ɚɥɝɨɪɢɬɦɭ. Ⱦɚɧɧɵɣ ɪɨɛɨɬ, ɜ ɞɚɥɶɧɟɣɲɟɦ, 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɤɚɤ ɛɚɡɨɜɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɢ ɲɤɨɥɶɧɢɤɨɜ 
ɨɫɧɨɜɚɦ ɪɨɛɨɬɨɬɟɯɧɢɤɢ, ɦɟɯɚɬɪɨɧɢɤɢ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ. 

Ⱥɜɬɨɪ ɜɵɪɚɠɚɟɬ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɡɚ ɩɨɦɨɳɶ ɜ 3D-ɩɟɱɚɬɢ Ʉɨɜɚɥɟɜɭ Ⱥ.Ⱥ. ɢ 
ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɢ ɢ ɢɧɫɩɟɤɰɢɢ ɤɨɞɚ ɉɨɛɢɹɯɟ Ⱥ.ɋ. 
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Maxim Podalov 
Gomel State University 

DEVELOPMENT OF A BACK-COUPLING WALKING ROBOT BASED ON THE ARDUINO 

PLATFORM 

 
The article describes the development of a back-coupling walking robot based on ARDUINO 

hardware platform. Theo Jansen model of motion of kinetic sculptures was chosen as a basic kinematic 

ЦШНОХ ШП tСО rШЛШt’s ЦШtТШЧ. TСО tСrОО-dimensional model of the walking robot was developed in the 

freeware program Google SketchUp. Some elements of the walking robot are made of ABS plastic using 

3D-printing. The control block is implemented using a hardware platform ARDUINO UNO and the 

control board of traction motors RS-385SH. The back-coupling was provided by an ultrasonic sensor 

HC-SR04 using a program written in C ++. Our tests have shown the ability of the walking robot to 

avoid obstacles which are in the field of view of the ultrasonic sensor. 

Keywords: Robot, ARDUINO, 3D printer, walker, back-coupling, sensor, algorithm, 

kinetic sculpture. 

 

Ɇ.Ⱥ. ɉɨɞɚɥɨɜ 

Ƚɨɦɟɥɶɫɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɏɪɚɧɰɢɫɤɚ ɋɤɨɪɿɧɢ 

ɊɈɁɊɈȻɄȺ ɄɊɈɄɍɘɑɈȽɈ ɊɈȻɈɌȺ Ɂȱ ɁȼɈɊɈɌɇȱɆ Ɂȼ’əɁɄɈɆ 

ɇȺ ȻȺɁȱ ɉɅȺɌɎɈɊɆɂ ARDUINO 

 

ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɪɨɡɪɨɛɤɚ ɤɪɨɤɭɸɱɨɝɨ ɪɨɛɨɬɚ ɡɿ ɡɜɨɪɨɬɧɢɦ ɡɜ'ɹɡɤɨɦ ɧɚ ɛɚɡɿ 
ɚɩɚɪɚɬɧɨʀ ɩɥɚɬɮɨɪɦɢ ARDUINO. Ȼɚɡɨɸ ɤɿɧɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɪɭɯɭ ɪɨɛɨɬɚ ɨɛɪɚɧɚ ɦɨɞɟɥɶ ɪɭɯɭ 
ɤɿɧɟɬɢɱɧɢɯ ɫɤɭɥɶɩɬɭɪ Ɍɟɨ əɧɫɟɧɚ. Ɍɪɢɜɢɦɿɪɧɚ ɦɨɞɟɥɶ ɟɥɟɦɟɧɬɿɜ ɤɪɨɤɭɸɱɨɝɨ ɪɨɛɨɬɚ ɛɭɥɚ 
ɪɨɡɪɨɛɥɟɧɚ ɜ ɛɟɡɤɨɲɬɨɜɧɿɣ ɩɪɨɝɪɚɦɿ GШШРХО SФОtМСUp. Ⱦɟɹɤɿ ɟɥɟɦɟɧɬɢ ɤɪɨɤɭɸɱɨɝɨ ɪɨɛɨɬɚ 
ɜɢɝɨɬɨɜɥɟɧɿ ɡ ȺȻɋ-ɩɥɚɫɬɢɤɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 3D-ɞɪɭɤɭ. Ȼɥɨɤ ɭɩɪɚɜɥɿɧɧɹ ɪɟɚɥɿɡɨɜɚɧɢɣ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɚɩɚɪɚɬɧɨʀ ɩɥɚɬɮɨɪɦɢ ARDUINO UNO ɿ ɩɥɚɬɢ ɭɩɪɚɜɥɿɧɧɹ ɬɹɝɨɜɢɦɢ ɞɜɢɝɭɧɚɦɢ RS-385SH. 

Ɂɜɨɪɨɬɧɿɣ ɡɜ'ɹɡɨɤ ɡɚɛɟɡɩɟɱɭɜɚɜɫɹ ɭɥɶɬɪɚɡɜɭɤɨɜɢɦ ɞɚɬɱɢɤɨɦ HC-SR04 ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɩɢɫɚɧɨʀ 
ɩɪɨɝɪɚɦɢ ɧɚ ɦɨɜɿ ɋ ++. Ɍɟɫɬɨɜɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɩɨɤɚɡɚɥɢ ɡɞɚɬɧɿɫɬɶ ɤɪɨɤɭɸɱɨɝɨ ɪɨɛɨɬɚ ɨɛɯɨɞɢɬɢ 
ɩɟɪɟɲɤɨɞɢ, ɳɨ ɩɨɬɪɚɩɥɹɸɬɶ ɜ ɫɟɤɬɨɪ ɨɝɥɹɞɭ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɞɚɬɱɢɤɚ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɨɛɨɬ, Ⱥɪɞɭɿɧɨ, 3D-ɩɪɢɧɬɟɪ, ɤɪɨɤɭɸɱɢɣ ɪɨɛɨɬ, ɡɜɨɪɨɬɧɢɣ ɡɜ'ɹɡɨɤ, ɞɚɬɱɢɤ, 
ɚɥɝɨɪɢɬɦ, ɤɿɧɟɬɢɱɧɚ ɫɤɭɥɶɩɬɭɪɚ. 

 

ɋȼȿȾȿɇɂə ɈȻ ȺȼɌɈɊȿ 
ɉɨɞɚɥɨɜ Ɇɚɤɫɢɦ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ – ɦɚɝɢɫɬɪ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɚɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ 

ɨɛɳɟɣ ɮɢɡɢɤɢ, ɭɱɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɢɦ. Ɏ. ɋɤɨɪɢɧɵ (Ƚɨɦɟɥɶ, Ȼɟɥɚɪɭɫɶ). 

ɇɚɭɱɧɵɟ ɢɧɬɟɪɟɫɵ: ɦɟɯɚɬɪɨɧɢɤɚ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ. 


