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Ɋɢɫ. β. Ɋɚɛɨɱɟɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ RoboMotion 

 
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ RoboɆotion 

ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɭɩɪɚɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɹɦɢ ɪɨɛɨɬɚ. ɇɚ ɪɢɫɭɧɤɟ β ɩɪɢɜɟɞɟɧ ɩɪɢ-
ɦɟɪ ɝɨɬɨɜɨɣ ɩɪɨɝɪɚɦɦɵ, ɧɚɩɢɫɚɧɧɨɣ ɫ ɩɨɦɨɳɶɸ 
RoboMotion. ɇɟɫɦɨɬɪɹ ɧɚ ɞɨɜɨɥɶɧɨ ɡɚɩɭɬɚɧɧɨɟ 
ɨɤɧɨ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ 
ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɨ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɜ ɪɭɱɧɨɦ ɢɡɦɟɧɟɧɢɢ ɩɨɥɨɠɟɧɢɹ 
ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɢ ɫɱɢɬɵɜɚɧɢɹ ɢɯ ɩɨɥɨɠɟɧɢɣ ɜ ɬɟ-
ɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. Ʉɚɠɞɨɟ ɩɨɫɥɟɞɭɸɳɟɟ 
ɫɱɢɬɵɜɚɧɢɟ ɤɨɨɪɞɢɧɚɬ ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɛɭɞɟɦ 
ɧɚɡɵɜɚɬɶ ɲɚɝɨɦ. ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɲɚɝɨɜ, ɦɨɠɧɨ ɩɪɨɢɝɪɚɬɶ ɞɜɢɠɟɧɢɟ ɪɨɛɨɬɚ. ɋɧɚɱɚ-
ɥɚ ɨɧ ɜɟɪɧɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɪɨɣɞɟɬɫɹ ɩɨ ɜɫɟɦ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɦ ɲɚɝɚɦ. ȼɫɟ-
ɝɨ ɩɪɨɰɟɫɫɨɪ Bioloid ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɜ ɫɟɛɟ ɨɞɧɭ 
ɩɪɨɝɪɚɦɦɭ ɢɡ RoboMotion, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ 
255 ɫɬɪɚɧɢɰ, ɚ ɜ ɤɚɠɞɨɣ ɫɬɪɚɧɢɰɟ ɫɨɞɟɪɠɢɬɫɹ 
7 ɲɚɝɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɞɨɫɬɚɬɨɱɧɵɦ ɤɨ-
ɥɢɱɟɫɬɜɨɦ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨ-
ɦɚɬɢɡɚɰɢɢ ɪɨɛɨɬɚ. RoboMotion ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɚɭɡɵ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɨɩɪɟɞɟ-
ɥɟɧɧɨɝɨ ɲɚɝɚ, ɚ ɬɚɤ ɠɟ ɩɨɜɬɨɪɹɬɶ ɧɟɤɨɬɨɪɵɟ ɞɜɢ-
ɠɟɧɢɹ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɷɤɨɧɨɦɢɬɶ ɫɬɪɚɧɢɰɵ ɢɡ ɩɪɨɝɪɚɦɦɵ. 

ȿɫɥɢ ɠɟ ɜɡɹɬɶ ɜ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɬɨɪɭɸ ɢɧɬɟɪ-
ɮɟɣɫɧɭɸ ɩɪɨɝɪɚɦɦɭ – RoboTask – ɬɨ ɨɧɚ ɛɭɞɟɬ ɧɚ 
ɩɨɪɹɞɨɤ ɫɥɨɠɧɟɟ ɜ ɩɨɧɢɦɚɧɢɢ. Ɋɚɛɨɬɚ ɜ ɞɚɧɧɨɦ 

ɩɪɢɥɨɠɟɧɢɢ ɬɪɭɞɧɟɟ, ɨɞɧɚɤɨ ɠɟ ɢɦɟɧɧɨ ɫ ɟɺ ɩɨ-
ɦɨɳɶɸ ɦɨɠɧɨ ɡɚɫɬɚɜɢɬɶ ɨɬɤɥɢɤɚɬɶɫɹ ɪɨɛɨɬɚ ɧɚ 
ɩɨɞɚɱɭ ɤɨɦɚɧɞ ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɠɚɬɢɹ ɤɧɨɩɨɤ. ɇɚ 
ɪɢɫɭɧɤɟ γ ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɨɛɪɚɠɟɧɢɟ ɱɚɫɬɢ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɧɚɩɢɫɚɧɧɨɝɨ ɜ RoboTask: 

 
Ɋɢɫ. γ. Ɋɚɛɨɱɟɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ RoboTask 

 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɠɟ ɫɨɛɪɚɧɵ 2 ɪɨɛɨɬɚ Bi-

oloid ɢ ɩɪɨɞɟɥɚɧɵ ɧɚɱɚɥɶɧɵɟ ɷɬɚɩɵ ɪɚɛɨɬɵ ɫ ɩɪɨ-
ɝɪɚɦɦɚɦɢ RoboMotion ɢ RoboTask.  Ȼɵɥ ɩɪɨɜɟɞɺɧ 
ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɷɬɢɯ ɩɪɨɝɪɚɦɦ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɨ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ ɢɯ ɦɟɠɩɪɨɝɪɚɦɦɧɨɝɨ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɹ, ɛɵɥɢ ɭɫɬɪɚɧɟɧɵ ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ 
ɪɚɛɨɬɵ ɪɨɛɨɬɚ, ɩɨɹɜɢɜɲɢɟɫɹ ɩɪɢ ɫɛɨɪɤɟ, ɤɨɬɨɪɵɟ 
ɧɟɜɨɡɦɨɠɧɨ ɜɵɹɜɢɬɶ, ɧɟ ɩɪɢɜɨɞɹ ɪɨɛɨɬɚ ɜ ɞɜɢɠɟ-
ɧɢɟ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚμ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://ru.wikipedia.org/wiki/Robotis_Bioloid. ɋɜɨ-
ɛɨɞɧɵɣ. 

2. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɢ ɪɚɡ-
ɪɚɛɨɬɱɢɤɚ (ɚɧɝɥ.)μ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚμ http://www.robotis.com/xe/. ɋɜɨɛɨɞɧɵɣ. 

3. ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɛɪɚɳɟɧɢɸ 
ɫ ɪɨɛɨɬɨɦ ɢ ɫɛɨɪɤɢμ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚμ http://support.robotis.com/en/. ɋɜɨɛɨɞɧɵɣ. 

 
ɋɂɋɌȿɆȺ ɍȾȺɅȬɇɇɈȽɈ ɆɈɇɂɌɈɊɂɇȽȺ ɋɈɋɌɈəɇɂə ɋɊȿȾɕ 

Ȼɭɪɞɹɥɨ Ⱥ.Ʌ., ɋɜɟɬɥɹɤɨɜɚ ȿ.ȼ., ɍɫɤɢɧ Ɇ.ɋ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 
E-mail: samuel24rus@gmail.com 

 
ȼɜɟɞɟɧɢɟ 
Ʌɸɛɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɢɦɟɸɳɟɟ ɞɟɥɨ ɫ ɜɵɩɭɫ-

ɤɨɦ ɬɨɣ ɢɥɢ ɢɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟɭɤɥɨɧɧɨ ɫɬɪɟɦɢɬɫɹ 
ɤ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɚɩɪɢɦɟɪ, 
ɛɨɥɶɲɭɸ ɪɨɥɶ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɢɡɞɟɥɢɣ ɢɝɪɚɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɯɟ, ɞɚɜɥɟɧɢɟ, ɚ 
ɬɚɤɠɟ ɨɫɜɟɳɟɧɧɨɫɬɶ ɜ ɩɨɦɟɳɟɧɢɢ, ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɜɥɢɹɸɳɚɹ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɨɬɪɭɞ-
ɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɫɟɝɨɞɧɹ, ɜ ɜɟɤ ɜɵɫɨɤɢɯ ɬɟɯ-
ɧɨɥɨɝɢɣ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɫɟɯ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ-
ɞɚɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɢɫɬɟɦɚɦ, ɢ ɫɩɟɰɢɚɥɢɫɬɭ 
ɨɫɬɚɟɬɫɹ ɥɢɲɶ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɨɤɚɡɚɬɟɥɢ ɩɪɢ 
ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɚ. 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɛɨɪ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ, ɞɥɹ ɞɚɥɶ-
ɧɟɣɲɟɣ ɜɵɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɪɟɲɟɧɢɹ.   

http://ru.wikipedia.org/wiki/Robotis_Bioloid
http://www.robotis.com/xe/
http://support.robotis.com/en/
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ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚ-
ɧɢɣ ɫɪɟɞɵ ɫɟɝɨɞɧɹ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɵɦɢ ɷɥɟ-
ɦɟɧɬɚɦɢ ɩɪɨɰɟɫɫɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɚɤ ɪɚɡɥɢɱɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɬɚɤ ɢ ɩɪɨɰɟɫɫɨɜ ɯɪɚ-
ɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. Ɋɚɡɪɚɛɨɬɤɚ ɬɚɤɢɯ ɫɢ-
ɫɬɟɦ ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɪɟɲɟ-
ɧɢɟɦ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɛɵɬɶ ɫɢɫɬɟɦɵ ɧɚ ɛɚɡɟ ɦɢɤɪɨ-
ɤɨɧɬɪɨɥɥɟɪɨɜ. 

Ɋɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɢɡ-
ɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɞɚɬɱɢɤɨɜ, ɜɵɫɬɭɩɚɸɳɢɯ ɜ ɤɚɱɟ-
ɫɬɜɟ ɢɡɦɟɪɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɵ, 
ɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɬɟɦɩɟɪɚ-
ɬɭɪɚ, ɨɫɜɟɳɟɧɧɨɫɬɶ, ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɢ 
ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ. Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɫɩɥɟɣ. ɉɨɤɚɡɚɧɢɹ 
ɞɚɬɱɢɤɨɜ ɫɧɢɦɚɸɬɫɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ, ɤɨɬɨ-
ɪɵɣ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɚɥɶɧɟɣɲɢɣ ɜɵɜɨɞ ɢɧɮɨɪɦɚ-
ɰɢɢ ɧɚ ɞɢɫɩɥɟɣ. Ɍɚɤɠɟ ɩɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɹɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɟ ɪɚɡɥɢɱɧɵɟ ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɤɨɣ-ɥɢɛɨ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɫɢ-
ɫɬɟɦɵ (ɧɚɩɪɢɦɟɪ, ɤɨɧɬɪɨɥɥɟɪ, ɭɩɪɚɜɥɹɸɳɢɣ ɫɢ-
ɫɬɟɦɚɦɢ ɨɯɥɚɠɞɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɬɪɟ-
ɛɭɟɬɫɹ ɩɨɞɞɟɪɠɢɜɚɬɶ ɡɚɞɚɧɧɭɸ ɧɢɡɤɭɸ ɬɟɦɩɟɪɚ-
ɬɭɪɭ). 

 
Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɇɚ ɷɬɚɩɟ ɫɨɡɞɚɧɢɹ ɢ ɨɬɥɚɞɤɢ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ-

ɦɟɧɹɟɬɫɹ   ɚɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɨɫɧɨɜɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɚɹ ɩɥɚ-
ɬɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɢ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɹɡɵ-
ɤɟ Processing/АТЫТЧР. ɉɥɚɬɚ Arduino Uno ɛɚɡɢɪɭɟɬ-
ɫɹ ɧɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ AɌmegaγβκ ɢ ɜɤɥɸɱɚɟɬ 
14 ɰɢɮɪɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ (ɱɚɫɬɶ ɤɨɬɨ-
ɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɧɬɟɪɮɟɣɫɨɜ ɨɛɦɟɧɚ ɞɚɧ-
ɧɵɦɢ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ɭɫɬɪɨɣɫɬɜɚ), 6 ɚɧɚɥɨɝɨɜɵɯ 
ɜɯɨɞɨɜ, 16 ɆȽɰ ɤɜɚɪɰɟɜɵɣ ɪɟɡɨɧɚɬɨɪ, ɩɨɞɤɥɸɱɟ-
ɧɢɟ USB, ɫɬɚɛɢɥɢɡɚɬɨɪ ɩɢɬɚɧɢɹ ɧɚ γ,γ ȼ, ɫɢɥɨɜɨɣ 
ɪɚɡɴɟɦ, ɪɚɡɴɺɦ ICSP, ɤɧɨɩɤɭ ɫɛɪɨɫɚ [1]. ȼɨɡɦɨɠ-
ɧɨɫɬɢ AɌmegaγβκ ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɩɟɪɜɨɫɬɟ-
ɩɟɧɧɵɟ ɡɚɞɚɱɢ, ɬɚɤɢɟ ɤɚɤ ɫɧɹɬɢɟ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢ-
ɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭ-
ɯɚ, ɚ ɬɚɤɠɟ ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ, ɧɨ ɩɪɢ ɭɫɥɨɠɧɟ-
ɧɢɢ ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɟɪ ɦɨɠɟɬ ɛɵɬɶ 
ɡɚɦɟɧɟɧ. 

 ȼɧɟɲɧɢɣ ɜɢɞ ɩɥɚɬɵ Arduino Uno ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 1. ɂɧɬɟɪɮɟɣɫ I2C ɢɫɩɨɥɶɡɭɟɬ ɜɵɜɨɞɵ 
A5 (SCK - ɬɚɤɬɨɜɵɣ), A4 (SDA-ɞɚɧɧɵɯ) [2]. 

ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ ɜɧɭɬɪɢɫɯɟɦɧɨɝɨ ɩɪɨɬɨɤɨ-
ɥɚ ɫɜɹɡɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ I2C, ɫɩɨɫɨɛ-
ɧɨɝɨ ɚɞɪɟɫɨɜɚɬɶ ɞɨ 1β7 ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ ɢ ɝɢɛ-
ɤɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɦɩɨɧɟɧɬɨɜ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ 
ɭɫɬɪɨɣɫɬɜɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ ɩɪɢɦɟ-
ɧɹɟɬɫɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬ-
ɤɢ Arduino – ɷɬɨ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 
ɧɚ Java, ɜɤɥɸɱɚɸɳɟɟ ɜ ɫɟɛɹ ɪɟɞɚɤɬɨɪ ɤɨ-
ɞɚ, ɤɨɦɩɢɥɹɬɨɪ ɢ ɦɨɞɭɥɶ ɩɟɪɟɞɚɱɢ ɩɪɨɲɢɜɤɢ ɜ 

ɩɥɚɬɭ. ɋɪɟɞɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ ɧɨɜɢɱɤɚɦɢ, ɧɟ ɡɧɚɤɨɦɵɦɢ ɛɥɢɡɤɨ ɫ ɪɚɡɪɚɛɨɬ-
ɤɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. əɡɵɤ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɚɧɚɥɨɝɢɱɟɧ ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ ɩɪɨɟɤɬɟ 
АТЫТЧР. ɋɬɪɨɝɨ ɝɨɜɨɪɹ, ɷɬɨ C++, ɞɨɩɨɥɧɟɧɧɵɣ ɧɟ-
ɤɨɬɨɪɵɦɢ ɛɢɛɥɢɨɬɟɤɚɦɢ. ɉɪɨɝɪɚɦɦɵ ɨɛɪɚɛɚɬɵ-
ɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɟɩɪɨɰɟɫɫɨɪɚ, ɚ ɡɚɬɟɦ ɤɨɦɩɢ-
ɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ AVR-GCC [3]. 

 
Ɋɢɫ. 1. ȼɧɟɲɧɢɣ ɜɢɞ Arduino Uno (ɜɢɞ ɫɜɟɪɯɭ) 
 
ɂɡɦɟɪɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɦɨɝɭɬ ɜɵɫɬɭ-

ɩɚɬɶ ɥɸɛɵɟ ɰɢɮɪɨɜɵɟ ɞɚɬɱɢɤɢ ɫ ɢɧɬɟɪɮɟɣɫɨɦ I2C. 
Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɞɚɬɱɢɤɚ ɜ ɫɢɫɬɟɦɭ, ɤɪɨɦɟ ɤɨɦɦɭ-
ɬɚɰɢɢ ɫ ɫɢɫɬɟɦɨɣ ɩɢɬɚɧɢɹ ɩɥɚɬɵ ɢ ɲɢɧɨɣ ɞɚɧɧɵɯ 
ɬɚɤɠɟ ɫɨɡɞɚɺɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɞɪɚɣɜɟɪ, ɤɨɬɨɪɵɣ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɨɫɧɨɜɧɨɦɭ ɤɨɞɭ, ɩɪɨɟɤɬ ɜ ɫɪɟɞɟ 
ɩɟɪɟɤɨɦɩɢɥɢɪɭɟɬɫɹ ɢ ɡɚɲɢɜɚɟɬɫɹ ɜ ɦɢɤɪɨ-
ɤɨɧɬɪɨɥɥɟɪ. ȼ ɱɚɫɬɧɨɫɬɢ, ɢɫɩɨɥɶɡɨɜɚɧ MEMS ɞɚɬ-
ɱɢɤ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɦɩɚɧɢɢ Freescale 
Semiconductor. Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɹ 0…6γ7 ɤɉɚ, 
Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪɵ –40…1β5 °C [4].  

ȼɵɜɨɞ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɱɟɪɟɡ ɝɪɚɮɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ tic154a ɢ ɦɨ-
ɞɭɥɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ Xbee Shield. 

Ⱦɢɫɩɥɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɩɚɪɚɬɧɵɣ ɞɪɚɣ-
ɜɟɪ uc1601s, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɤɥɸɱɟɧɚ ɠɢɞɤɨɤɪɢ-
ɫɬɚɥɥɢɱɟɫɤɚɹ ɦɚɬɪɢɰɚ ɪɚɡɪɟɲɟɧɢɟɦ 1γβx64 ɬɨɱɤɢ. 
Ⱦɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɬɟɪɮɟɣɫ 
I2C [5]. ɂɧɮɨɪɦɚɰɢɹ ɜɵɜɨɞɢɦɚɹ ɧɚ ɞɢɫɩɥɟɣ ɩɨɡ-
ɜɨɥɹɟɬ ɨɡɧɚɤɨɦɢɬɫɹ ɫ ɢɡɦɟɪɟɧɢɹɦɢ ɜɢɡɭɚɥɶɧɨ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɞɪɚɣɜɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɨɪɦɢɪɨɜɚ-
ɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɬɟɤɫɬɨɜɨɣ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ. Ⱥɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɜɵɜɨɞɚ ɧɚ 
ɷɤɪɚɧ ɛɟɝɭɳɟɣ ɫɬɪɨɤɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɨɬɨɛɪɚɠɚɬɶ 
ɞɢɧɚɦɢɱɟɫɤɢ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɢɧɮɨɪ-
ɦɚɰɢɢ. Ɍɟɤɫɬɨɜɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟ-
ɞɟɧɚ ɪɚɡɥɢɱɧɵɦɢ ɲɪɢɮɬɚɦɢ. Ƚɪɚɮɢɱɟɫɤɢɟ  ɩɪɢ-
ɦɢɬɢɜɵ, ɬɚɤɢɟ ɤɚɤ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ, ɨɜɚɥɵ, ɥɢɧɢɢ 
ɩɨɡɜɨɥɹɸɬ ɜɵɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɬɚɤɭɸ ɤɚɤ ɞɨ-
ɫɬɭɩɧɵɣ ɡɚɪɹɞ ɛɚɬɚɪɟɢ ɢ ɤɚɱɟɫɬɜɨ ɛɟɫɩɪɨɜɨɞɧɨɣ 
ɫɜɹɡɢ ɤɨɦɩɚɤɬɧɨ. Ⱦɥɹ ɜɵɜɨɞɚ ɢɡɨɛɪɚɠɟɧɢɣ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ ɦɚɫɫɢɜɚ ɛɢɬ.  

ɇɚ ɪɢɫɭɧɤɟ β ɢɡɨɛɪɚɠɺɧ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨ-
ɝɪɚɦɦɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɜɵɜɨɞɢɬɶ ɧɚ ɞɢɫɩɥɟɣ ɩɪɨ-
ɫɬɭɸ ɧɚɞɩɢɫɶ «Hello world!». 
 

http://ru.wikipedia.org/wiki/%D0%92%D0%B2%D0%BE%D0%B4/%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/Processing
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/Java
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D0%BA%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D0%BA%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/C%2B%2B
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
http://ru.wikipedia.org/wiki/GNU_AVR_toolchain#avr-gcc
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Ɋɢɫ. β. Ɍɟɤɫɬɨɜɵɣ ɜɵɜɨɞ 

 
Ⱦɥɹ ɨɛɦɟɧɚ ɩɪɨɝɪɚɦɦɧɵɦɢ ɞɚɧɧɵɦɢ ɱɟɪɟɡ ɢɧ-

ɬɟɪɮɟɣɫ I2C ɜɡɹɬɚ ɛɢɛɥɢɨɬɟɤɚ Wire. ɇɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɞɪɚɣɜɟɪɨɦ ɞɢɫɩɥɟɹ ɢ 
ɞɚɬɱɢɤɨɦ ɨɫɭɳɟɫɬɜɹɥɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɮɭɧɤɰɢɣ 
int Wire.read(void) ɢ Wire.write(int value). 

Ɇɨɞɭɥɶ БЛОО SСТОХН ɪɚɛɨɬɚɟɬ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɚ 
ɩɪɨɬɨɤɨɥɨɜ ɫɜɹɡɢ ГТРBОО, ɢɫɩɨɥɶɡɭɸɳɢɯ ɧɟɛɨɥɶ-
ɲɢɟ, ɦɚɥɨɦɨɳɧɵɟ ɰɢɮɪɨɜɵɟ ɬɪɚɧɫɢɜɟɪɵ, ɩɪɟɞɧɚ-
ɡɧɚɱɟɧ ɞɥɹ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɝɞɟ ɧɟɨɛ-
ɯɨɞɢɦɚ ɞɥɢɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɬ ɛɚɬɚɪɟɟɤ ɢ ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɞɟɤɥɚɪɢɪɭɟɬ ɪɚɞɢɭɫ ɞɟɣɫɬɜɢɹ ɞɨ λ0ɦ ɧɚ ɨɬɤɪɵɬɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɞɨ γ0ɦ ɜ ɩɨɦɟɳɟɧɢɢ. Ⱦɥɹ ɨɛɦɟɧɚ 
ɞɚɧɧɵɦɢ ɫ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ UART, ɧɚ ɩɥɚɬɟ Ar-
duino Uno ɞɨɫɬɭɩɟɧ ɱɟɪɟɡ ɜɵɜɨɞɵ 0 (RX – ɩɪɢɺɦ-
ɧɵɣ), ɢ 1 (TX – ɩɟɪɟɞɚɸɳɢɣ) ɢ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɦɨɞɭɥɶ ɪɚɛɨɬɚɟɬ ɫɨ ɫɤɨɪɨɫɬɶɸ λ600 
ɛɢɬ/ɫɟɤ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ ɩɪɨɝɪɚɦɦɧɨɦ ɭɪɨɜɧɟ 
ɪɚɛɨɬɚ ɫ ɦɨɞɭɥɟɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɛɦɟɧɨɦ AT-
ɤɨɦɚɧɞɚɦɢ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɪɬɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ 
ɤɥɚɫɫɨɦ Serial, ɱɟɪɟɡ ɬɢɩɨɜɵɟ ɮɭɧɤɰɢɢ void Seri-
al.print(int value ) ɢ int Serial.read(void). 

ɍɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɢɩɨ-
ɜɨɣ ɫɬɪɭɤɬɭɪɨɣ ɫɤɟɬɱɟɣ Arduino: 

setup{ 
} 
loop{ 
} 

ȼ ɬɟɥɟ ɮɭɧɤɰɢɢ setup ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɚɥɢɡɚ-
ɰɢɹ ɭɫɬɪɨɣɫɬɜɚ, ɬ.ɟ. ɧɚɫɬɪɨɣɤɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɩɨɪɬɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɛɢɛɥɢɨɬɟɤ 
ɢɧɬɟɪɮɟɣɫɨɜ, ɜɤɥɸɱɟɧɢɟ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ 
ɞɢɫɩɥɟɹ ɢ ɦɨɞɭɥɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ. Ɏɭɧɤɰɢɹ 
ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɢɧ ɪɚɡ ɩɪɢ ɡɚɩɭɫɤɟ. Ɏɭɧɤɰɢɹ loop 
ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɫɤɨɧɟɱɧɨ. ɍɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦ-
ɦɚ, ɧɚɯɨɞɹɳɚɹɫɹ ɜ ɬɟɥɟ ɷɬɨɣ ɮɭɧɤɰɢɢ, ɹɜɥɹɟɬ ɫɨ-
ɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɢ ɜɵɜɨɞ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɞɨɛɧɨɦ ɜɢɞɟ ɧɚ ɞɢɫɩɥɟɣ ɢ ɜ ɦɨ-
ɞɭɥɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ. 

ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɨɞ, ɧɚɩɢ-
ɫɚɧɧɵɣ ɞɥɹ Arduino ɢ ɛɢɛɥɢɨɬɟɤɢ, ɩɨɞɤɥɸɱɚɟɦɵɟ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ ɚɞɚɩɬɢɪɨɜɚ-
ɧɵ ɢ ɩɨɞ ɞɪɭɝɢɟ ɩɥɚɬɵ, ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ ɢ ɩɟ-
ɪɢɮɟɪɢɸ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɢɡɦɟɪɟɧɢɹ ɩɚ-

ɪɚɦɟɬɪɨɜ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɢɡɜɨɞ-
ɫɬɜɨ ɢ ɯɪɚɧɟɧɢɟ ɩɪɨɞɭɤɰɢɢ, ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɩɪɨ-
ɛɥɟɦɨɣ ɜɚɠɧɨɣ ɢ ɬɪɟɛɭɸɳɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɞɨɪɚ-
ɛɨɬɤɢ. ȼɟɞɶ ɫ ɤɚɠɞɵɦ ɞɧɟɦ ɧɚ ɪɵɧɤɟ ɩɨɹɜɥɹɸɬɫɹ 
ɜɫɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɟ ɞɚɬɱɢɤɢ, ɛɨɥɟɟ ɫɨɜɟɪɲɟɧ-
ɧɵɟ ɞɢɫɩɥɟɢ, ɚ ɢɧɮɨɪɦɚɰɢɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɳɟ-
ɫɬɜɟ ɹɜɥɹɟɬɫɹ ɜɵɫɲɟɣ ɰɟɧɧɨɫɬɶɸ. ɂɦɟɧɧɨ ɩɨɷɬɨ-
ɦɭ ɪɚɛɨɬɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɪɚɡɪɚɛɨɬɤɢ ɫɩɨɫɨɛɨɜ 
ɞɨɫɬɚɜɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɚɤɬɢɜɧɵɦɢ 
ɬɟɦɩɚɦɢ ɟɳɟ ɞɨɥɝɨɟ ɜɪɟɦɹ ɛɭɞɟɬ ɜ ɫɩɢɫɤɟ ɩɪɢɨɪɢ-
ɬɟɬɧɵɯ. 
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ȼɜɟɞɟɧɢɟ 
ɋɨɜɪɟɦɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ «ɢɧ-
ɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ», ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɨɱɟɧɶ ɫɥɨɠɧɵɣ ɤɨɦɩɥɟɤɫ. ȼɫɹɤɨɟ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɛɭɪɟɧɢɹ ɢ 
ɨɛɭɫɬɪɨɣɫɬɜɚ ɤɭɫɬɨɜ ɫɤɜɚɠɢɧ. ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɡɚ ɛɭɪɟɧɢɟɦ 


