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ɐɟɥɢ ɩɪɨɟɤɬɚ 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɫɨɡɞɚɟɬɫɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɜɦɟɫɬɟ ɫ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɞɥɹ 
ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɝɪɭɡɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 
ɜ ɭɱɟɛɧɵɯ ɰɟɥɹɯ ɨɧ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɧɚɜɵɤɢ ɫɬɭɞɟɧɬɨɜ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ, 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɪɚɛɨɬɵ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɪɚɛɨɬɨɣ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ ɜ 
ɨɬɞɟɥɶɧɨɫɬɢ. Ⱦɜɢɝɚɬɟɥɶ ɛɭɞɟɬ ɭɩɪɚɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɵ Arduino UNO.  

Ɉɫɧɨɜɧɵɟ ɰɟɥɢ ɪɚɛɨɬɵ: 
1. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ; 
2. ȼɵɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ; 
3. Ɂɚɩɭɫɤ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɣ ɫɢɫɬɟɦɵ; 
4. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ. 
 

ȼɵɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɫɢɫɬɟɦɵ 
1. ɒɚɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ 2Ⱦɒ78-0,16-1 
Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɜɫɹ ɫɢɫɬɟɦɚ, ɹɜɥɹɟɬɫɹ ɲɚɝɨɜɵɣ 

ɞɜɢɝɚɬɟɥɶ: 2Ⱦɒ78-0,16-1. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 1, ɭ ɧɚɫ ɢɦɟɟɬɫɹ ɲɚɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ, ɜɵɯɨɞɧɨɣ ɜɚɥ 
ɞɜɢɝɚɬɟɥɹ ɢɦɟɟɬ ɤɨɥɟɫɨ ɲɟɫɬɟɪɧɸ, ɤɨɬɨɪɚɹ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɪɟɞɭɤɬɨɪɚ ɫ 
ɩɟɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɨɦ 3,3. ȼɵɯɨɞɧɨɣ ɜɚɥ ɪɟɞɭɤɬɨɪɚ ɢɦɟɟɬ ɧɚ ɤɨɧɰɟ ɬɚɪɟɥɤɭ ɢɡ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɬɟɤɥɚ 
ɫ 9 ɩɨɩɚɪɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɧɟɣ ɨɬɜɟɪɫɬɢɹɦɢ [1]. 

 
づóïÜÖÜ¡ 1.  ぷíÇÜç▲ú ÑçóÇíöñ¿á 2がぷ78-0,16-1 

 
Ⱦɜɢɝɚɬɟɥɶ 2Ⱦɒ78-0,16-1 ɱɟɬɵɪɟɯɮɚɡɧɵɣ, ɨɞɧɨɫɬɚɬɨɪɧɵɣ, ɪɟɜɟɪɫɢɜɧɵɣ, ɢɧɞɭɤɬɨɪɧɨɝɨ ɬɢɩɚ.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 2Ⱦɒ78-0,16-1: 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɧɚ ɜɯɨɞɟ ɤɨɦɦɭɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ȼ - 27  
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ɇɨɦɢɧɚɥɶɧɵɣ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɧɚɝɪɭɡɤɢ, ɇ•ɦ - 0,16  
ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɧɚɝɪɭɡɤɢ, ɤɝ•ɦ2 - 10-5 
ɒɚɝ, ɝɪɚɞɭɫ - 1,0 
 
2. ɂɦɩɭɥɶɫɧɵɣ ɛɥɨɤ ɩɢɬɚɧɢɹ S-150-27 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɟɨɛɯɨɞɢɦ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɢɫɬɨɱɧɢɤɨɦ 

ɹɜɥɹɟɬɫɹ ɢɦɩɭɥɶɫɧɵɣ ɛɥɨɤ ɩɢɬɚɧɢɹ S-150-27. Ɇɵ ɜɵɛɪɚɥɢ ɞɚɧɧɵɣ ɢɦɩɭɥɶɫɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, 
ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ, ɢɦɟɟɬ ɦɚɥɭɸ ɫɬɨɢɦɨɫɬɶ, ɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɭɱɲɟ, ɱɟɦ ɭ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɢɦɩɭɥɶɫɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ 
ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɡɚɜɢɫɹɬ ɨɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

 
どíß¿óîí 1. どñêÖóôñï¡óñ êíëí¡öñëóïöó¡ó S-150-27 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ȼɵɯɨɞ ɉɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 27 ȼ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 5.6 Ⱥ 

Ⱦɢɚɩɚɡɨɧ ɬɨɤɨɜ ɧɚɝɪɭɡɤɢ 0…5.6 Ⱥ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 151.2 ȼɬ 

ȼɯɨɞ 

Ⱦɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ 

88…132 ȼ AC/176…264 ȼ AC  

(ɜɵɛɨɪ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ) 
248…370 ȼ DC 

Ⱦɢɚɩɚɡɨɧ ɱɚɫɬɨɬ 47…63 Ƚɰ 

ɤ.ɩ.ɞ. (ɬɢɩ.) 86% 

 
3. Ⱥɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ Arduino UNO 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ ɧɟɨɛɯɨɞɢɦ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɨɱɟɧɶ ɚɤɬɢɜɧɨ 

ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ ɧɚ ɛɚɡɟ ɩɥɚɬ Arduino. ɗɬɨ 
ɢɬɚɥɶɹɧɫɤɚɹ ɤɨɦɩɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɩɥɚɬ ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ 
ɧɢɯ. Ɉɞɧɨɣ ɢɡ ɩɨɫɥɟɞɧɢɯ ɢ ɫɚɦɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɩɥɚɬ ɞɚɧɧɨɣ ɮɢɪɦɵ ɹɜɥɹɟɬɫɹ ɚɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ 
Arduino UNO (ɪɢɫɭɧɨɤ 2). 

 

づóïÜÖÜ¡ 2. んääíëíöÖí　 ä¿íöâÜë½í Arduino UNO 
 

Arduino Uno ɤɨɧɬɪɨɥɥɟɪ ɩɨɫɬɪɨɟɧ ɧɚ ATmega328. ɉɥɚɬɮɨɪɦɚ ɢɦɟɟɬ 14 ɰɢɮɪɨɜɵɯ 
ɜɯɨɞ/ɜɵɯɨɞɨɜ (6 ɢɡ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɜɵɯɨɞɵ ɒɂɆ), 6 ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ, 
ɤɜɚɪɰɟɜɵɣ ɝɟɧɟɪɚɬɨɪ 16 ɆȽɰ, ɪɚɡɴɟɦ USB, ɫɢɥɨɜɨɣ ɪɚɡɴɟɦ, ɪɚɡɴɟɦ ICSP ɢ ɤɧɨɩɤɭ ɩɟɪɟɡɚɝɪɭɡɤɢ. Ⱦɥɹ 
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ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɩɥɚɬɮɨɪɦɭ ɤ ɤɨɦɩɶɸɬɟɪɭ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɛɟɥɹ USB, ɥɢɛɨ ɩɨɞɚɬɶ 
ɩɢɬɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɚɞɚɩɬɟɪɚ AC/DC ɢɥɢ ɛɚɬɚɪɟɢ [2]. 

 
4. ɋɢɥɨɜɨɣ ɦɨɞɭɥɶ Power Driver Shield Kit 
Ɍɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ ɞɨɥɠɧɨ ɛɵɬɶ 24,3 – 29,7 ȼ, ɚ 

ɩɪɟɞɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɩɥɚɬɚ Arduino 20 ȼ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɨɦɢɦɨ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɚɫ ɛɭɞɭɬ ɞɨɫɬɚɬɨɱɧɨ 
ɫɢɥɶɧɵɟ ɬɨɤɢ, ɤɨɬɨɪɵɟ ɩɥɚɬɚ ɧɟ ɜɵɞɟɪɠɢɬ, ɚ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɢɥɨɜɨɣ 
ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɬɨɱɧɨ ɬɚɤɢɟ ɠɟ ɩɢɧɵ, ɱɬɨ ɢ Arduino, ɩɨɷɬɨɦɭ ɧɢɤɚɤɢɯ ɩɪɨɛɥɟɦ ɩɪɢ 
ɩɨɞɤɥɸɱɟɧɢɢ ɫɢɥɨɜɨɝɨ ɦɨɞɭɥɹ ɤ Arduino ɧɟ ɜɨɡɧɢɤɚɟɬ. Ɇɵ ɜɵɛɪɚɥɢ Power Driver Shield, ɞɚɧɧɚɹ 
ɩɥɚɬɚ ɜɤɥɸɱɚɟɬ 6 MOSFET ɬɪɚɧɡɢɫɬɨɪɨɜ RFP30N06L [3]. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɥɨɜɨɝɨ ɦɨɞɭɥɹ: 
 ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: +60 ȼ; 
 ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɤɚɧɚɥɨɜ: 6; 
 ɦɚɤɫɢɦɚɥɶɧɨ-ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ: 30 Ⱥ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɜɟɪɫɚ ɤɚɠɞɨɝɨ ɞɜɢɝɚɬɟɥɹ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɡɚɜɢɫɢɦɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɚɠɞɵɦ ɤɚɧɚɥɨɦ. 
 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ 
ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɨɩɢɫɚɧɵ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɞɚɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɫɜɹɡɚɬɶ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɪɟɞɵ ɭɩɪɚɜɥɟɧɢɹ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɧɚ ɛɚɡɟ Arduino 
UNO (ɪɢɫɭɧɨɤ 3)  [4]. 

 
づóïÜÖÜ¡ 3. ぱÜÖ¡îóÜÖí¿áÖí　 ïêñ½í ïóïöñ½▲ Üäëíç¿ñÖó　 

 
ɋɨɝɥɚɫɧɨ ɞɚɧɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ, ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɝɚɬɟɥɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɱɟɪɟɡ ɚɩɩɚɪɚɬɧɭɸ ɩɥɚɬɮɨɪɦɭ Arduino UNO ɩɨ ɫɪɟɞɫɬɜɚɦ ɢɧɬɟɪɮɟɣɫɚ 
UART (Universal Asynchronous Receiver-Transmitter). Ⱦɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ - ɭɡɟɥ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɜɹɡɢ ɫ ɞɪɭɝɢɦɢ ɰɢɮɪɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɪɟɨɛɪɚɡɭɟɬ ɡɚɞɚɧɧɵɣ 
ɧɚɛɨɪ ɞɚɧɧɵɯ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɜɢɞ ɬɚɤ, ɱɬɨɛɵ ɛɵɥɨ ɜɨɡɦɨɠɧɨ ɩɟɪɟɞɚɬɶ ɢɯ ɩɨ ɨɞɧɨɩɪɨɜɨɞɧɨɣ 
ɰɢɮɪɨɜɨɣ ɥɢɧɢɢ ɞɪɭɝɨɦɭ ɚɧɚɥɨɝɢɱɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ [5]. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ, ɩɨɥɧɨɫɬɶɸ ɝɨɬɨɜɚɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɚ ɩɪɚɤɬɢɤɟ. Ɍɚɤ ɤɚɤ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɦɮɨɪɬɧɨɣ ɢ ɭɞɨɛɧɨɣ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɛɵɥɢ ɜɵɞɟɪɠɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ: 

1. ȼɨɡɦɨɠɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨ ɱɚɫɨɜɨɣ ɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ; 
2. Ɉɫɬɚɧɨɜɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨɡɢɰɢɹɯ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɞɚɬɱɢɤɨɜ ɭɝɥɚ; 
3. ȼɨɡɦɨɠɧɨɫɬɶ ɨɫɬɚɧɨɜɤɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɡɢɰɢɢ ɧɚ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ;  
4. ɂɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ; 
5. ɂɡɦɟɧɟɧɢɟ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ; 
6. ȼɵɛɨɪ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɡɢɰɢɢ; 
7. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 
1. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɬɢɩɚ 2Ⱦɒ78-0,16-1 [ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

http://www.laborant.ru/eltech/01/9/6/26-99.htm, ɪɟɠɢɦ ɞɨɫɬɭɩɚ – ɫɜɨɛɨɞɧɵɣ. 
2. Arduino [ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: http://arduino.cc/, ɪɟɠɢɦ ɞɨɫɬɭɩɚ – ɫɜɨɛɨɞɧɵɣ. 
3. Power Driver Shield kit [ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

http://www.sparkfun.com/products/10618, ɪɟɠɢɦ ɞɨɫɬɭɩɚ – ɫɜɨɛɨɞɧɵɣ. 
4. Ʉɚɪɚɧɤɟɜɢɱ Ⱥ. Ƚ. Ʉɭɪɫ ɥɟɤɰɢɣ ɩɨ ɗɥɟɤɬɪɨɩɪɢɜɨɞ, — Ɍɨɦɫɤ, 2012. 
5. Ⱥɥɟɤɫɟɟɜ Ⱥ. ɋ. Ʉɭɪɫ ɥɟɤɰɢɣ ɩɨ ȾɆɉɌ, — Ɍɨɦɫɤ, 2011. 
 
 
 

ばでどづだざでどゑだ がずé ぢだがげんづéがとご ずごどござ-ごだぞぞぼび 
んととばぜばずéどだづだゑ だど Äぞぎづゎごご びだがぽゐぼ 
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ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɱɟɥɨɜɟɤ ɜ ɩɨɯɨɞɟ ɢɦɟɟɬ ɦɚɫɫɭ "ɧɟɨɛɯɨɞɢɦɵɯ" ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ: 

ɮɨɬɨɚɩɩɚɪɚɬ, GPS-ɧɚɜɢɝɚɬɨɪ, ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ, ɩɥɟɟɪ, ɪɚɞɢɨɩɪɢɺɦɧɢɤ, ɄɉɄ, ɜɢɞɟɨɤɚɦɟɪɚ... ɇɟ 
ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɨɞɢɧɚɤɨɜɨ ɧɟɨɛɯɨɞɢɦɵ, ɧɟɤɨɬɨɪɵɟ ɱɚɫɬɨ ɫɨɜɦɟɳɟɧɵ ɜ ɨɞɧɨɦ ɢɡɞɟɥɢɢ, ɧɨ ɨɬ ɢɯ 
ɪɚɛɨɬɵ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ ɜ ɩɨɯɨɞɟ ɢɥɢ ɩɭɬɟɲɟɫɬɜɢɢ. Ɉɛɴɟɞɢɧɹɟɬ ɢɯ ɬɨ, ɱɬɨ ɜɫɟ ɨɧɢ 
ɩɢɬɚɸɬɫɹ ɨɬ ɯɢɦɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɬɨɤɚ - ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɷɧɟɪɝɢɹ ɜ 
ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ ɡɚɤɚɧɱɢɜɚɬɶɫɹ. ȼɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ ɬɨɦ, ɤɚɤ ɧɚɯɨɞɹɫɶ ɞɚɥɟɤɨ ɨɬ ɢɫɬɨɱɧɢɤɚ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɡɚɪɹɠɚɬɶ ɞɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɛɟɡ ɨɫɨɛɵɯ ɭɫɢɥɢɣ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ 
ɫɩɨɫɨɛɨɜ. Ʉɬɨ-ɬɨ ɛɟɪɺɬ ɫ ɫɨɛɨɣ ɡɚɩɚɫɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ, ɤɨɦɭ-ɬɨ ɭɞɨɛɧɟɣ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɪɚɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɟɣ, ɚ ɤɨɝɨ-ɬɨ ɭɫɬɪɚɢɜɚɟɬ ɦɟɯɚɧɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ-ɡɚɪɹɞɧɢɤ. 
Ʉɚɠɞɵɣ ɜɚɪɢɚɧɬ ɢɦɟɟɬ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɟ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ. Ʉɨɧɟɱɧɚɹ ɰɟɥɶ – ɫɨɡɞɚɧɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɫ ɤɪɟɩɥɟɧɢɟɦ ɤ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɨɛɭɜɢ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɲɚɝɚ ɜɨ 
ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɜɵɪɚɛɨɬɤɨɣ ɩɟɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɬɨɤɚ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ - ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɯɟɦɵ SORBO SB2009, ɜɡɹɬɨɣ ɢɡ ɪɭɱɧɨɝɨ ɞɢɧɚɦɨ-ɮɨɧɚɪɹ. 

 
ごïï¿ñÑÜçíÖóñ ¡ÜÖïöëÜ¡îóó ïêñ½▲ 

Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɦɢɤɪɨɝɟɧɟɪɚɬɨɪ, ɞɢɨɞɧɵɣ ɦɨɫɬ-ɤɭ, ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɣ 
ɤɨɧɞɟɧɫɚɬɨɪ, ɚɤɤɭɦɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɟɦ 3,6 ɜ ɢ ɟɦɤɨɫɬɶɸ 80 ɦȺ, ɤɚɫɤɚɞ ɧɚ n-p-n ɬɪɚɧɡɢɫɬɨɪɟ, ɫ 
ɨɬɤɪɵɬɵɦ (ɜɢɫɹɳɟɦ ɜ ɜɨɡɞɭɯɟ) ɷɦɢɬɬɟɪɨɦ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɚ ɩɟɪɟɞɚɜɚɥɫɹ ɬɨɥɶɤɨ ɩɨ 
ɜɫɬɚɜɥɟɧɧɨɦɭ ɜ ɝɧɟɡɞɨ ɪɚɡɴɺɦɭ ɧɚ «ɫɟɜɲɭɸ» ɛɚɬɚɪɟɸ ɫɨɬɨɜɨɝɨ ɬɟɥɟɮɨɧɚ.  

づóïÜÖÜ¡ 1. ぜó¡ëÜïêñ½í SORBO SB2009 


