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Ⱦɪɭɝɢɟ ɠɟɫɬɵ ɪɭɤ ɢ ɩɨɡɵ ɛɵɥɢ ɢɦɩɨɪɬɢɪɨɜɚɧɵ 
ɢɡ ɛɢɛɥɢɨɬɟɤɢ FUBI (ɪɢɫ. 5), ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɵɣ 
ɠɟɫɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɛɵɬɢɟ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɬɟɥɚ. 

 
Ɋɢɫ. 5. ɉɪɢɦɟɪ ɪɚɫɩɨɡɧɚɜɚɟɦɨɝɨ ɠɟɫɬɚ ɪɭɤɢ 
 

ȼɵɜɨɞɵ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɧɚɣɞɟɧ 

ɚɥɝɨɪɢɬɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɚɥɶɰɟɜ, ɤɨɬɨɪɵɣ ɛɵɥ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧ ɬɚɤɠɟ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɚɥɶ-
ɰɟɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɩɨɡɧɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɠɟɫɬɵ 
ɤɢɫɬɢ ɪɭɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɧɚɣɞɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɠɟɫɬɨɜ ɢ ɩɨɡ ɱɟɥɨɜɟɤɚ, ɱɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɫɨɫɬɨɹɧɢɹ, ɧɚɦɟɪɟɧɢɹ ɢ ɞɟɣɫɬɜɢɹ 
ɱɟɥɨɜɟɤɚ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. AЫЧКЮН RКЦОв, VъМЭШЫ GШЧгпХОг-Pacheco, 

Miguel A Salichs. Integration of a Low-Cost RGB-D 
Sensor in a Social Robot for Gesture Recognition. 6th 
international conference on Humanrobot interaction 
HRI 11, 2011. 

2. 3D Hand Tracking Library [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://www.openni.org/files/3d-hand-tracking-library/, 
ɫɜɨɛɨɞɧɵɣ. 

3. Ȼɢɛɥɢɨɬɟɤɚ FUBI Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ СЭЭЩμ//ааа.ТЧПШЫЦКЭТФ.ЮЧТ-
augsburg.de/lehrstuehle/hcm/projОМЭЬ/ЭШШХЬ/ɚЮЛТ/, 
ɫɜɨɛɨɞɧɵɣ. 

 
ɆȿɌɈȾɕ ɍɉɊȺȼɅȿɇɂə ɆɈȻɂɅɖɇɕɆ ɌɊȺɇɋɉɈɊɌɇɕɆ ɊɈȻɈɌɈɆ ɉɊɂ 

ɉɊɈɏɈɀȾȿɇɂɂ ɋɅɈɀɇɈȽɈ ɆȺɊɒɊɍɌȺ 
ɒɩɚɤɨɜɚ Ⱥ.Ɇ., Ȼɚɛɢɧɚɫɨɜɚ Ⱥ.ɇ. 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ,γ0 
E-mail: sashka_shpakova_ne@mail.ru 

 
ɉɪɨɝɪɟɫɫ ɧɟ ɫɬɨɢɬ ɧɚ ɦɟɫɬɟ, ɨɧ ɡɚɬɪɚɝɢɜɚɟɬ ɜɫɟ 

ɜɨɤɪɭɝ, ɧɟ ɨɛɨɲɟɥ ɨɧ ɢ ɬɪɚɧɫɩɨɪɬɧɭɸ ɨɛɥɚɫɬɶ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɞɭɦɵɜɚɬɶ ɧɨɜɵɟ ɦɚɪɲɪɭɬɵ ɞɜɢ-
ɠɟɧɢɹ, ɨɛɥɟɝɱɚɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ, ɠɟɥɚɬɟɥɶɧɨ, 
ɫ ɦɟɧɶɲɢɦɢ ɬɪɭɞɨɡɚɬɪɚɬɚɦɢ ɞɥɹ ɱɟɥɨɜɟɤɚ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ, ɤɚɤ ɧɟɥɶɡɹ ɤɫɬɚɬɢ, ɪɹɞɨɦ 
ɨɤɚɡɵɜɚɸɬɫɹ ɦɨɛɢɥɶɧɵɟ ɪɨɛɨɬɵ, ɫɩɨɫɨɛɧɵɟ ɡɚɦɟ-
ɧɢɬɶ ɱɟɥɨɜɟɱɟɫɤɢɣ ɬɪɭɞ ɧɚ ɠɢɡɧɟɨɩɚɫɧɨɦ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟ, ɜɵɩɨɥɧɹɬɶ ɧɟɞɨɫɬɭɩɧɭɸ ɱɟɥɨɜɟɤɭ ɞɟɹ-
ɬɟɥɶɧɨɫɬɶ ɢ ɫɨɜɟɪɲɚɬɶ ɦɨɧɨɬɨɧɧɵɟ ɢ ɨɞɧɨɨɛɪɚɡ-
ɧɵɟ ɞɟɣɫɬɜɢɹ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ.  

ȼɫɟ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɨɛɢɥɶɧɵɣ 
ɪɨɛɨɬ Robotinɨ, ɢɦɟɸɳɢɣ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɬɪɢ 
ɜɫɟɧɚɩɪɚɜɥɟɧɧɵɯ ɞɜɢɝɚɬɟɥɹ, ɜɢɞɟɨɤɚɦɟɪɭ ɞɥɹ ɪɚɫ-
ɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɫɥɟɠɟɧɢɟɦ ɡɚ ɬɪɚɟɤɬɨɪɢɟɣ 
ɞɜɢɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɚɧɚɥɨɝɨɜɵɟ ɢ ɰɢɮɪɨɜɵɟ ɞɚɬɱɢ-
ɤɢ. Ⱦɚɧɧɨɟ ɨɫɧɚɳɟɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɩɨɡɜɨ-
ɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɲɢɪɨɤɢɣ ɤɪɭɝ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴ-
ɹɜɥɹɟɦɵɯ ɫɨɜɪɟɦɟɧɧɵɦ ɨɛɳɟɫɬɜɨɦ. 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɦɨɛɢɥɶɧɵɯ ɪɨɛɨ-
ɬɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɱɟɛ-
ɧɵɣ ɤɨɦɩɥɟɤɫ Robotino, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫ. 1. Ɇɨɛɢɥɶɧɚɹ ɫɢɫɬɟɦɚ Robotino 

 
ɍɱɟɛɧɚɹ ɫɢɫɬɟɦɚ Robotino, ɤɚɤ ɢ ɜɫɟ ɦɨɛɢɥɶ-

ɧɵɟ ɪɨɛɨɬɵμ 
1) ɨɫɧɚɳɟɧɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɚɜɬɨɧɨɦɧɨɣ ɨɪɢ-

ɟɧɬɚɰɢɢ, ɫɩɨɫɨɛɧɚ ɪɚɫɩɨɡɧɚɜɚɬɶ ɨɛɴɟɤɬ ɢ ɩɪɟɞɨɬ-
ɜɪɚɳɚɬɶ ɫɬɨɥɤɧɨɜɟɧɢɟ ɫ ɧɢɦν 

2) ɢɦɟɟɬ ɫɩɟɰɢɚɥɶɧɨɟ ɤɨɦɩɶɸɬɟɪɧɨɟ ɨɛɟɫɩɟ-
ɱɟɧɢɟ RobotinoView ɢ ɪɚɛɨɬɚɟɬ ɧɚ ɚɜɬɨɧɨɦɧɨɦ 
ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɢν 

3) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɫɨɛ-
ɫɬɜɟɧɧɵɯ ɞɚɬɱɢɤɨɜ ɢ ɩɪɢɜɨɞɨɜ ɪɨɛɨɬɚ [1]. 

Robotino View – ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɫɪɟɞɚ ɞɥɹ ɢɡɭ-
ɱɟɧɢɹ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Robotino, ɩɨɡɜɨɥɹɸ-
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ɳɚɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɭɩɪɚɜɥɹɬɶ ɬɪɟɦɹ 
ɩɪɢɜɨɞɚɦɢ, ɩɭɬɟɦ ɩɟɪɟɞɚɱɢ ɧɚ ɧɢɯ ɡɚɞɚɸɳɟɝɨ 
ɫɢɝɧɚɥɚ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɤɚɦɟɪ ɢ 
ɧɚɛɥɸɞɚɬɶ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɫɟɧɫɨɪɨɜ [2]. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɨɦ, ɱɬɨ ɨɧɚ ɧɟ ɬɪɟɛɭɟɬ ɫɨɡɞɚɧɢɹ ɤɨɞɚ ɭɩɪɚɜɥɹɸ-
ɳɟɣ ɩɪɨɝɪɚɦɦɵ ɤɚɤ ɬɚɤɨɜɨɣ, ɚ ɩɪɨɰɟɫɫɵ ɢ ɫɜɹɡɢ 
ɨɪɝɚɧɢɡɭɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ, ɡɚɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ Ro-
botino View. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚ-
ɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɦɨɛɢɥɶɧɵɦ 
ɪɨɛɨɬɨɦ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛ-
ɯɨɞɢɦɨ ɪɟɲɢɬɶ ɪɹɞ ɡɚɞɚɱ, ɬɚɤɢɯ ɤɚɤμ 

1. ɇɚ ɨɫɧɨɜɟ ɢɡɭɱɟɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ 
ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɭɩɪɚɜ-
ɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨ ɫɥɨɠɧɨɣ ɬɪɚɟɤɬɨɪɢɢν 

2. ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɬɪɚɬɟɝɢɸ ɞɜɢɠɟ-
ɧɢɹ ɪɨɛɨɬɚ ɜ ɜɢɞɟ ɛɥɨɤ-ɫɯɟɦɵ ɜ ɩɪɨɝɪɚɦɦɟ Ro-
botino View; 

3. ɍɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟ-
ɦɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɡɚɞɚɜɚɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɚɪɚ-
ɦɟɬɪɵ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɛɭɞɟɬ ɪɚɫ-
ɫɦɨɬɪɟɧɨ ɞɜɢɠɟɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɩɨ ɩɪɨɢɡ-
ɜɨɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ, ɡɚɞɚɜɚɟɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 
ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ Robotino 
View. 

Ⱦɜɢɠɟɧɢɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɬɪɚɟɤɬɨ-
ɪɢɢ, ɫɨɜɦɟɳɚɸɳɟɣ ɜ ɫɟɛɟ ɞɜɢɠɟɧɢɟ ɤɚɤ ɩɨ ɩɪɹ-
ɦɨɥɢɧɟɣɧɨɣ ɬɪɚɟɤɬɨɪɢɢ (ɥɢɧɟɣɧɨ), ɬɚɤ ɢ ɩɨ ɤɪɢ-
ɜɨɥɢɧɟɣɧɨɣ (ɩɨɥɭɨɤɪɭɠɧɨɫɬɶ), ɜɵɞɚɜɚɹ ɜ ɤɨɧɟɱ-
ɧɨɦ ɢɬɨɝɟ ɞɜɢɠɟɧɢɟ ɩɨ ɮɢɝɭɪɟ ɰɢɮɪɵ «ȼɨɫɟɦɶ». 

Ȼɥɨɤ – ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɵ ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɝɨ 
ɪɨɛɨɬɚ ɩɨ ɮɢɝɭɪɟ ɰɢɮɪɵ «ȼɨɫɟɦɶ» ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫ. β. Ȼɥɨɤ-ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɩɨ ɜɨɫɶɦɟɪɤɟ 

 
Ⱦɚɧɧɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɨɛɨɛɳɟɧ-

ɧɵɦ ɜɚɪɢɚɧɬɨɦ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ, ɜɤɥɸɱɚ-
ɸɳɢɦ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜμ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɨ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɢ 

ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. Ȼɥɨɤ-ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ 
ɩɨ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɩɨɤɚɡɚɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 3. 

ɇȺɑȺɅɈ

ɁȺȾȺɇɂȿ 
ɋɄɈɊɈɋɌɂ 
Ⱦȼɂɀȿɇɂə

ȼɄɅɘɑȿɇɂȿ 
ȾȼɂȽȺɌȿɅə

Ⱦȼɂɀȿɇɂȿ ɉɈ 
ɉɊəɆɈɃ

ɁȺȾȺɇɂȿ 
ȼɊȿɆȿɇɂ 

Ⱦȼɂɀȿɇɂə

 
Ɋɢɫ. γ. Ȼɥɨɤ-ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɩɨ ɩɪɹɦɨɥɢɧɟɣɧɨɣ 

ɬɪɚɟɤɬɨɪɢɢ 
 

ȼɧɟɲɧɟ ɩɨɞɩɪɨɝɪɚɦɦɵ ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɝɨ 
ɪɨɛɨɬɚ, ɤɚɤ ɩɨ ɩɨɥɭɨɤɪɭɠɧɨɫɬɢ, ɬɚɤ ɢ ɩɨ ɩɪɹɦɨ-
ɥɢɧɟɣɧɨɦɭ ɩɭɬɢ ɧɟ ɢɦɟɸɬ ɪɚɡɥɢɱɢɣ. Ɋɚɡɥɢɱɢɹ 
ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɡɚɞɚɧɧɵɯ ɧɚɱɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɬɚɤ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ ɡɚɞɚɧɢɟ 
ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɩɨ ɩɨɥɭɨɤɪɭɠɧɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. 

ɇȺɑȺɅɈ

ɁȺȾȺɇɂȿ 
ɋɄɈɊɈɋɌɂ 
Ⱦȼɂɀȿɇɂə

ɁȺȾȺɇɂȿ ɍȽɅȺ 
ɉɈȼɈɊɈɌȺ

ȼɄɅɘɑȿɇɂȿ 
ȾȼɂȽȺɌȿɅə

Ⱦȼɂɀȿɇɂȿ ɉɈ 
ɉɈɅɍɈɄɊɍɀɇɈɋɌɂ

ɁȺȾȺɇɂȿ 
ȼɊȿɆȿɇɂ 

Ⱦȼɂɀȿɇɂə

 
Ɋɢɫ. 4. Ȼɥɨɤ-ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɩɨ ɩɨɥɭɨɤɪɭɠɧɨɫɬɢ 

 
ȼ ɰɟɥɨɦ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨ-

ɤɭɩɧɨɫɬɶ ɩɨɞɩɪɨɝɪɚɦɦ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɨɬɜɟɬ-
ɫɬɜɟɧɧɚ ɡɚ ɫɨɜɟɪɲɟɧɢɟ ɬɨɝɨ ɥɢɛɨ ɢɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɩɨɞɩɪɨɝɪɚɦɦ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɝɥɚɜɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɩɨɤɚ-
ɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 
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Ɋɢɫ. 5. ɉɪɨɝɪɚɦɦɚ ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ 

ɩɨ ɮɢɝɭɪɟ ɰɢɮɪɵ «ȼɨɫɟɦɶ» 
 

ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɰɢɤɥɢɱɧɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɩɨ ɮɢɝɭɪɟ ɰɢɮɪɵ 
«ȼɨɫɟɦɶ»μ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɛɥɨɤɢ ɨɬɜɟɱɚɸɬ ɡɚ 
ɤɪɢɜɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ, ɜɬɨɪɨɣ ɢ ɱɟɬɜɟɪɬɵɣ ɡɚ 
ɩɪɹɦɨɥɢɧɟɣɧɨɟ. ɉɚɪɚɦɟɬɪɵ, ɡɚɞɚɜɚɟɦɵɟ ɞɥɹ ɞɜɢ-
ɠɟɧɢɹ ɩɨ ɩɨɥɭɨɤɪɭɠɧɨɫɬɢ, ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 6. 

 
Ɋɢɫ. 6. ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨ ɩɨɥɭ-

ɨɤɪɭɠɧɨɫɬɢ 
 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 6, ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ 
ɧɚɱɚɥɶɧɵɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ, ɥɢɧɟɣɧɭɸ ɫɤɨɪɨɫɬɶ, ɚ 
ɬɚɤɠɟ ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɞɚɧɧɨɟ 
ɞɟɣɫɬɜɢɟ. Ʉɚɤ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɞɥɹ ɨɫɭɳɟɫɬɜɥɟ-
ɧɢɹ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɟ ɧɭɠɧɨ ɡɚɞɚɜɚɬɶ 
ɭɝɨɥ ɩɨɜɨɪɨɬɚ. ɉɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɢ ɢ ɥɢɧɟɣɧɨɣ 
ɫɤɨɪɨɫɬɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7. 

 
Ɋɢɫ. 7. ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨ ɩɪɹ-

ɦɨɣ ɥɢɧɢɢ 
 

Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ FОЬЭШ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-

ɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ СЭЭЩμ//ааа.ПОЬЭШ-
НТНКМЭТМ.МШЦ/ɫɜɨɛɨɞɧɵɣ.  

2. Book of exercises. Festo Didactic GmbH & Co 
KG 2007. 
γ. Ɇɨɛɢɥɶɧɵɟ ɪɨɛɨɬɵ ɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – 2013. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://robocraft.ru/blog/robots/766.html, ɫɜɨɛɨɞɧɵɣ – 
Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ 
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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɲɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɢɤɥɚɞ-

ɧɵɯ ɩɪɨɝɪɚɦɦ, ɩɨɡɜɨɥɹɸɳɢɯ ɦɨɞɟɥɢɪɨɜɚɬɶ ɢ ɫɢ-
ɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢ-
ɫɬɟɦ. Ⱦɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɸɬ 
ɩɨɢɫɤ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɦɟɯɚɧɢɡɦɨɜ, ɧɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɚɤɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɪɟɲɟɧɢɟ 
ɩɪɹɦɵɯ ɡɚɞɚɱ ɤɢɧɟɦɚɬɢɤɢ ɢ ɨɛɪɚɬɧɵɯ ɞɢɧɚɦɢɤɢ 
(CATIA v5, SolidWorks). 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɛɨɥɶɲɢɣ ɢɧɬɟ-
ɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɟɲɟɧɢɹ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɤɢɧɟ-
ɦɚɬɢɤɢ ɢ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɞɢɧɚɦɢɤɢ. Ɉɫɧɨɜɧɚɹ 
ɱɚɫɬɶ CAD/CAE ɫɢɫɬɟɦ ɧɟ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɬɚɤɢɟ 
ɡɚɞɚɱɢ, ɥɢɛɨ ɩɨɥɭɱɟɧɢɟ ɬɨɱɧɵɯ ɢ ɧɚɝɥɹɞɧɵɯ ɪɟ-
ɲɟɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɬɪɭɞɧɨɫɬɢ 
(Matlab Simmechanics, ANSYS). 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɨɡ-
ɜɨɥɹɟɬ ɪɟɲɚɬɶ ɩɪɹɦɵɟ ɢ ɨɛɪɚɬɧɵɟ ɡɚɞɚɱɢ ɤɢɧɟɦɚ-
ɬɢɤɢ ɢ ɞɢɧɚɦɢɤɢ ɞɥɹ ɦɚɧɢɩɭɥɹɬɨɪɨɜ ɩɚɪɚɥɥɟɥɶ-
ɧɨɣ ɤɢɧɟɦɚɬɢɤɢ (ɪɢɫ. 1). ɉɪɢɱɢɧɵ ɪɚɡɪɚɛɨɬɤɢ 
ɞɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚμ 

 ɭɩɪɨɳɟɧɢɟ ɪɚɫɱɟɬɚ ɨɛɪɚɬɧɵɯ ɡɚɞɚɱ ɤɢɧɟ-
ɦɚɬɢɤɢ ɢ ɞɢɧɚɦɢɤɢ ɞɥɹ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ, 

 ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ 
ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɜɫɬɪɚɢɜɚ-
ɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ, 

 ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɨɦ 
ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, 

 ɭɧɢɮɢɤɚɰɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɫɬɪɭɤɬɭɪ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɤɢɧɟɦɚɬɢɤɢ, 

 ɨɩɬɢɦɢɡɚɰɢɹ ɜɵɱɢɫɥɟɧɢɣ, 
 ɩɪɢɦɟɧɟɧɢɟ ɩɚɤɟɬɚ ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɫɮɟɪɟ. 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɤɢɟ ɦɨɞɭɥɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɤɚɤ ɛɥɨɤ ɜɵɱɢɫɥɟɧɢɹ 
L-ɤɨɨɪɞɢɧɚɬ ɢ ɛɥɨɤ ɜɵɱɢɫɥɟɧɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɚɣɧɢɟ ɩɨɥɨɠɟɧɢɹ ɲɚɪɧɢɪɨɜ. 

ɋɥɟɞɭɸɳɟɣ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚ-
ɛɨɬɤɚ ɜɵɱɢɫɥɢɬɟɥɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɩɨɞɜɢɠɧɨɣ ɩɥɚɬɮɨɪɦɵ). Ⱦɚɧɧɵɣ 
ɦɨɞɭɥɶ ɩɨɡɜɨɥɢɬ ɜɫɬɪɚɢɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦ-


