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ɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ PinBoard 2 Д5Ж ɧɚ 
ɨɫɧɨɜɟ ɜɨɫɶɦɢɪɚɡɪɹɞɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ 
ATMega 16, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 5. 

Ⱦɚɧɧɚɹ ɩɥɚɬɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɢ 
ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɮɭɧɤɰɢɨɧɚɥ. Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɥɚɞɨɱɧɨɣ ɩɥɚɬɵ ɰɟɥɟ-
ɫɨɨɛɪɚɡɧɨ, ɬ. ɤ. ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɢ 
ɫɪɟɞɫɬɜɚ ɧɚ ɩɨɞɛɨɪ ɢ ɧɚɫɬɪɨɣɤɭ ɫɬɨɪɨɧɧɢɯ ɢɫɬɨɱ-
ɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɩɨɢɫɤ ɩɪɨɝɪɚɦɦɚɬɨɪɚ, ɩɚɣɤɭ 
ɤɥɟɦɦɧɵɯ ɛɥɨɤɨɜ.  ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɚɧɧɨɣ ɩɥɚ-
ɬɵ ɹɜɥɹɸɬɫɹμ 

1. ɉɨɥɧɚɹ ɫɜɨɛɨɞɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ. 
2. ȼɫɬɪɨɟɧɧɵɣ ɩɪɨɝɪɚɦɦɚɬɨɪ. 
3. ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɥɚɬɵ – ɛɨɥɶ-

ɲɢɧɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɩɥɚɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɟɡɚɜɢɫɢɦɨ. 

4. ɇɚɥɢɱɢɟ ɫɪɟɞɫɬɜ ɜɜɨɞɚ ɢ ɢɧɞɢɤɚɰɢɢ – ɤɧɨɩ-
ɤɢ, ɫɜɟɬɨɞɢɨɞɵ, ɷɧɤɨɞɟɪ, δCD ɫɢɦɜɨɥɶɧɵɟ ɢɧɞɢ-
ɤɚɬɨɪɵ, ɚ ɬɚɤɠɟ ɨɛɹɡɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɫɜɹ-
ɡɢ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. 

5. ɇɚɥɢɱɢɟ ɧɚ ɩɥɚɬɟ ɩɪɨɫɬɟɣɲɢɯ ɚɧɚɥɨɝɨɜɵɯ 
ɰɟɩɟɣ – ɮɢɥɶɬɪɨɜ, ɐȺɉ, ɨɞɢɧɨɱɧɵɯ ɬɪɚɧɡɢɫɬɨɪɨɜ, 
ɩɟɪɟɦɟɧɧɵɯ ɪɟɡɢɫɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɧɟɛɨɥɶɲɚɹ ɦɚ-
ɤɟɬɧɚɹ ɩɚɧɟɥɶ. 

6. ȼɨɡɦɨɠɧɨɫɬɶ ɝɢɛɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɢɬɚɧɢɟɦ 
ɡɚɞɚɧɢɟɦ ɪɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɫɬɨɱɧɢɤɨɜ 
ɩɢɬɚɧɢɹ. 

Ʉɚɫɚɬɟɥɶɧɨ ɫɚɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, ATMega 16 
ɛɵɥ ɜɵɛɪɚɧ ɢɡ-ɡɚ ɩɪɨɫɬɨɬɵ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɫɬɢ ɢ 
ɞɨɫɬɭɩɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɞɚɧ-
ɧɨɣ ɦɨɞɟɥɢ, ɟɝɨ ɞɟɲɟɜɢɡɧɵ ɢ ɧɚɥɢɱɢɹ ɲɢɪɨɤɨɝɨ 
ɧɚɛɨɪɚ ɩɟɪɢɮɟɪɢɢ, ɚ ɬɚɤɠɟ ɢɦɟɸɳɟɝɨɫɹ ɫ ɧɢɦ 
ɨɩɵɬɚ ɪɚɛɨɬɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɜ ɭɫɬɚɧɨɜɤɟ ɢɫɩɨɥɶ-
ɡɭɟɬɫɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɞ-

ɧɵɣ ɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ 
(4…β0 ɦȺ) ɌɋɆɍ β05, ɪɚɛɨɬɚɸɳɢɣ ɜ ɞɢɚɩɚɡɨɧɟ 
ɬɟɦɩɟɪɚɬɭɪ –50˚…+150˚ɋ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɇɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɬɥɚɞɤɚ ɢ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼ ɩɪɨɰɟɫɫɟ ɟɟ 
ɫɛɨɪɤɢ, ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɧɸɚɧɫɵ ɢ 
ɫɥɨɠɧɨɫɬɢ, ɧɟ ɨɩɢɫɚɧɧɵɟ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ. Ɍɟɦ ɧɟ 
ɦɟɧɟɟ, ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɡɚɤɨɧ-
ɱɢɬɶ ɟɟ ɪɟɚɥɢɡɚɰɢɸ ɢ ɩɪɢɫɬɭɩɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨ ɤ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ, ɪɚɞɢ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜ-
ɥɹɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ɗɥɟɤɬɪɨɧɢɤɚ ɞɥɹ ɜɫɟɯ. ɍɩɪɚɜɥɟɧɢɟ ɦɨɳ-

ɧɨɣ ɧɚɝɪɭɡɤɨɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ Дɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
http://easyelectronics.ru/upravlenie-moshhnoj-
nagruzkoj-peremennogo-ЭШФК.СЭЦХ, ɫɜɨɛɨɞɧɵɣ. 

2. ετC γ041 DКЭКЬСООЭ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
СЭЭЩμ//ааа.ПЮЭЮЫХОМ.МШЦ/δED/ετCγ041.ЬСЭЦХ, ɫɜɨ-
ɛɨɞɧɵɣ. 

3. Ɏɨɦɢɱɟɜ ɘ.Ɇ., ɋɟɪɝɟɟɜ ȼ.Ɇ. – ɗɥɟɤɬɪɨ-
ɧɢɤɚ. ɗɥɟɦɟɧɬɧɚɹ ɛɚɡɚ, ɚɧɚɥɨɝɨɜɵɟ ɢ ɰɢɮɪɨɜɵɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚμ ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – 
Ɍɨɦɫɤ, Ɍɉɍ, β011. 

4. ɍɩɪɚɜɥɟɧɢɟ ɫɟɬɟɜɵɦ ɩɢɬɚɧɢɟɦ ɫ ɩɨɦɨ-
ɳɶɸ PIC10Fβ04 ɢ ɫɢɦɢɫɬɨɪɚ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫЖ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ СЭЭЩμ//ааа.ЦТМЫШМСТЩ. 
МШЦ.ЫЮ/SЮЩЩШЫЭ/НТЦЦ.СЭЦХ, ɫɜɨɛɨɞɧɵɣ. 

5. ɗɥɟɤɬɪɨɧɢɤɚ ɞɥɹ ɜɫɟɯ. PТЧBШКЫН Дɗɥɟɤ-
ɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
http://shop.easyelectronics.ru/index.php?categoryID=
10β, ɫɜɨɛɨɞɧɵɣ. 

 
ɄɈɇɌɊɈɅɖ ɍɊɈȼɇə ɈɋȼȿɓȿɇɇɈɋɌɂ ɇȺ ȻȺɁȿ ɉɅȺɌɎɈɊɆɕ ARDUINO 

ɋɨɡɨɧɨɜ Ʉ.ɇ., ɀɭɪɚɜɥɟɜ Ⱦ.ȼ., Ȼɟɪɱɭɤ Ⱦ.ɘ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ,γ0 
E-mail: hotaimbat@mail.ru 

 
ȼɜɟɞɟɧɢɟ 
ɋɢɫɬɟɦɚ Arduino ɹɜɥɹɟɬɫɹ ɩɥɚɬɮɨɪɦɨɣ, ɪɚɡɪɚ-

ɛɨɬɚɧɧɨɣ ɧɚ ɛɚɡɟ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ 
ɨɧɚ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɣ ɢ ɭɞɨɛɧɨɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 
ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɭɫɬɪɨɣɫɬɜɟ ɩɥɚɬɵ ɧɚɯɨɞɢɬɫɹ ɜ 
ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɨ-
ɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɯ ɛɢɛɥɢɨɬɟɤ, ɚ ɬɚɤɠɟ ɢɯ 
ɫɨɡɞɚɧɢɟ. Ƚɥɚɜɧɨɟ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ ɩɥɚɬ-
ɮɨɪɦɵ ɹɜɥɹɟɬɫɹ ɟɟ ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚɦɢ ɬɚɤɨɝɨ 
ɬɢɩɚ (ɩɪɢɦɟɪ, ɜɟɪɫɢɹ ATmegaγβκ ɡɚ $10), ɱɬɨ ɞɟ-
ɥɚɟɬ ɟɟ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɪɟɲɟɧɢɹ ɛɵɬɨɜɵɯ ɡɚɞɚɱ 
ɪɹɞɨɜɵɦɢ ɝɪɚɠɞɚɧɚɦɢ [2]. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚ-
ɛɨɬɤɚ ɤɨɧɬɪɨɥɥɟɪɚ ɧɚ ɨɫɧɨɜɟ ɩɥɚɬɮɨɪɦɵ AЫНЮТЧШ. 
Ⱦɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɞɨ-

ɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬ-
ɪɨɜ, ɬɚɤɢɯ ɤɚɤμ ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɨɫɜɟɳɟɧ-
ɧɨɫɬɶ, ɭɪɨɜɟɧɶ ɲɭɦɚ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɢ 
ɩɪ. ɉɥɚɬɮɨɪɦɚ Arduino ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɣ, ɱɬɨ ɞɟɥɚɟɬ ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɟɟ ɩɨɥɧɨɟ 
ɢɡɭɱɟɧɢɟ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨ-
ɰɟɫɫ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɢ ɭɪɨɜɧɟɦ ɨɫɜɟɳɟɧɧɨ-
ɫɬɢ. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ – ɮɢɡɢɱɟɫɤɚɹ ɫɜɟɬɨɜɚɹ ɜɟɥɢɱɢ-
ɧɚ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɩɚɞɚɸ-
ɳɟɝɨ ɧɚ ɦɚɥɵɣ ɭɱɚɫɬɨɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɤ ɟɝɨ ɩɥɨɳɚ-
ɞɢ. ȿɞɢɧɢɰɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 
ɫɢɫɬɟɦɟ ɟɞɢɧɢɰ ɹɜɥɹɟɬɫɹ ɥɸɤɫ. Ⱦɚɬɱɢɤɢ ɭɪɨɜɧɹ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨ ɦɧɨɝɢɯ ɨɬɪɚɫɥɹɯ 
ɢɧɞɭɫɬɪɢɢ, ɧɚɩɪɢɦɟɪ – ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɨɫɜɟɳɟ-
ɧɢɢ ɭɥɢɰ, ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɬɨɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɞɥɹ 
ɫɛɟɪɟɠɟɧɢɹ ɡɚɪɹɞɚ ɛɚɬɚɪɟɢ ɢ ɬ.ɞ. 
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Ⱦɚɧɧɚɹ ɪɚɛɨɬɵ ɛɭɞɟɬ ɩɨɫɜɹɳɟɧɚ ɤɨɧɤɪɟɬɧɨɦɭ 
ɩɪɢɦɟɪɭ – ɚɜɬɨɧɨɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢɥɥɸɦɢɧɚɰɢɟɣ  
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ ɨɫɜɟɳɟɧɧɨɫɬɢ. 

 
Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɥɚɬɮɨɪɦɵ 

Arduino 
Arduino – ɷɬɨ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɷɥɟɤɬɪɨɧɧɵɣ ɤɨɧɫɬɪɭɤ-
ɬɨɪ), ɛɨɥɟɟ ɩɥɨɬɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɨɤɪɭ-
ɠɚɸɳɟɣ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɨɣ, ɱɟɦ ɫɬɚɧɞɚɪɬɧɵɟ 
ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ [3]. 

Ɉɧ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɨɬ 
ɪɚɡɥɢɱɧɵɯ ɰɢɮɪɨɜɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ ɞɚɬɱɢɤɨɜ, ɤɨ-
ɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɧɟɦɭ, ɢ ɭɩɪɚɜɥɟ-
ɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 
ɉɪɨɟɤɬɵ ɭɫɬɪɨɣɫɬɜ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ Arduino, ɦɨɝɭɬ 
ɪɚɛɨɬɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 
ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 
(ɧɚɩɪ.μ Flash, Processing, MaxMSP). ɉɥɚɬɵ ɦɨɝɭɬ 
ɛɵɬɶ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɵ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɥɢ ɩɪɢ-
ɨɛɪɟɬɟɧɵ ɜ ɫɛɨɪɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɫɩɪɨɟɤɬɢɪɨɜɚ-
ɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɯ ɦɨɠɧɨ ɛɵɥɨ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɫɲɢɪɹɬɶ, ɞɨɛɚɜɥɹɹ ɜ ɫɯɟɦɭ 
ɭɫɬɪɨɣɫɬɜɚ ɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɗɬɢ ɩɥɚɬɵ ɪɚɫɲɢ-
ɪɟɧɢɣ ɩɨɞɤɥɸɱɚɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧ-
ɧɵɯ ɞɚɧɧɨɣ ɩɥɚɬɮɨɪɦɨɣ ɩɪɨɬɨɤɨɥɨɜ (ɲɬɵɪɟɜɨɣ 
ɪɚɡɴɟɦ, ɂɧɬɟɪɧɟɬ ɢ ɩɪ.) 

ɉɥɚɬɚ ɫɨɫɬɨɢɬ ɢɡ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ Atmel 
AVR (ATmega328P ɢ ATmega16κ ɜ ɧɨɜɵɯ ɜɟɪɫɢɹɯ 
ɢ ATmegaκ ɜ ɫɬɚɪɵɯ), ɚ ɬɚɤɠɟ ɷɥɟɦɟɧɬɨɜ ɨɛɜɹɡɤɢ 
ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɝɪɚɰɢɢ ɫ ɞɪɭɝɢɦɢ 
ɫɯɟɦɚɦɢ. ɇɚ ɦɧɨɝɢɯ ɩɥɚɬɚɯ ɩɪɢɫɭɬɫɬɜɭɟɬ ɥɢɧɟɣ-
ɧɵɣ ɫɬɚɛɢɥɢɡɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ +5ȼ ɢɥɢ +γ,γȼ. 
Ɍɚɤɬɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɱɚɫɬɨɬɟ 16 ɢɥɢ 
8 ɆȽɰ ɤɜɚɪɰɟɜɵɦ ɪɟɡɨɧɚɬɨɪɨɦ (ɜ ɧɟɤɨɬɨɪɵɯ ɜɟɪ-
ɫɢɹɯ ɤɟɪɚɦɢɱɟɫɤɢɦ ɪɟɡɨɧɚɬɨɪɨɦ). ɋɭɳɟɫɬɜɭɟɬ 
ɛɨɥɟɟ ɞɟɫɹɬɢ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ [4]. 

 
Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɭɪɨɜɧɟɦ ɨɫɜɟɳɟɧɧɨɫɬɢ 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɚɲɟɣ ɡɚɞɚɱɢ ɧɚɦ ɩɨɧɚɞɨɛɢɬ-

ɫɹμ 
1. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ CraftDuino v. 1.0 (ɪɢɫ. 1). 
β. Ⱦɚɬɱɢɤ ɭɪɨɜɧɹ ɨɫɜɟɳɟɧɧɨɫɬɢ – Light Sensor 

Photoresistor Module ɞɥɹ Arduino (ɪɢɫ. 2). 
γ. ɋɜɟɬɨɞɢɨɞ. 
4. Ɇɚɤɟɬɧɚɹ ɩɥɚɬɚ. 

 
Ɋɢɫ. 1. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ CraftDuino v. 1.0 

 
Ɋɢɫ. 2. Light Sensor Photoresistor Module 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɩɪɨɫɬɭɸ ɫɯɟɦɭ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɝɞɟ ɫɜɟɬɨɞɢɨɞ ɛɭɞɟɬ 
ɦɨɞɟɥɶɸ, ɨɬɪɚɠɚɸɳɟɣ  ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɦɨɳɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɨɫɜɟɳɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɭɱɚɫɬɤɚ. 

     Ʉ ɤɨɦɩɶɸɬɟɪɭ

1 2 3  
Ɋɢɫ. γ. Ⱦɚɬɱɢɤ ɩɨɞɤɥɸɱɟɧ ɤ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɭμ 
ɜɵɯɨɞ 1 – ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, ɜɵɯɨɞ 2 – ɨɛɳɢɣ 

ɦɢɧɭɫ, ɜɵɯɨɞ 3 – ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ 
 

Ⱦɚɬɱɢɤ ɭɪɨɜɧɹ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢɦɟɟɬ ɱɟɬɵɪɟ 
ɜɵɯɨɞɚμ AO (Analog Output) – ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ, 
GND (Ground) – ɨɛɳɢɣ ɦɢɧɭɫ (ɡɟɦɥɹ), VCC (Volt-
age Collector Collector) – ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚ 5ȼ, 
DO (Digital Output) – ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ. ɉɨɞɤɥɸ-
ɱɟɧɢɟ ɞɚɬɱɢɤɚ ɨɫɜɟɳɟɧɧɨɫɬɢ ɤ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɭ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɦɚɤɟɬɧɭɸ ɩɥɚɬɭ, ɤ ɤɨɬɨɪɨɣ 
ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧ ɫɜɟɬɨɞɢɨɞ. ɉɪɢɦɟɪ ɩɨɞɤɥɸɱɟ-
ɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ γ (ɫɜɟɬɨɞɢɨɞ ɩɨɞɤɥɸ-
ɱɟɧ ɤ ɩɨɪɬɭ ʋ1γ ɢ ɤ ɡɟɦɥɟ). 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɞɚɬɱɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɤɨɦɩɶɸɬɟɪ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ, ɧɚɡɜɚɧɧɨɣ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ Arduino. 
ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɫɨɫɬɨɢɬ ɢɡ ɜɫɬɪɨɟɧɧɨɝɨ ɬɟɤɫɬɨ-
ɜɨɝɨ ɪɟɞɚɤɬɨɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɨɛɥɚɫɬɢ ɫɨɨɛ-
ɳɟɧɢɣ, ɨɤɧɚ ɜɵɜɨɞɚ ɬɟɤɫɬɚ (ɤɨɧɫɨɥɢ), ɩɚɧɟɥɢ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ ɫ ɤɧɨɩɤɚɦɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨ-
ɦɚɧɞ ɢ ɧɟɫɤɨɥɶɤɢɯ ɦɟɧɸ. Ⱦɥɹ ɡɚɝɪɭɡɤɢ ɩɪɨɝɪɚɦɦ 
ɢ ɫɜɹɡɢ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɚɩɩɚɪɚɬ-
ɧɨɣ ɱɚɫɬɢ Arduino ɱɟɪɟɡ USB-ɢɧɬɟɪɮɟɣɫ. 

ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɢɫɩɨɥɶɡɭɟɬ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ Processing (ɨɫɧɨɜɚɧɧɵɣ ɧɚ C++) ɢ ɫɩɪɨɟɤ-
ɬɢɪɨɜɚɧɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɨɜɢɱɤɚɦɢ, ɧɟ 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
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ɡɧɚɤɨɦɵɦɢ ɛɥɢɡɤɨ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɚɧɚɥɨɝɢɱɟɧ 
ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ ɩɪɨɟɤɬɟ Wiring. 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɞɚɬɱɢɤɚ ɢ ɟɝɨ ɤɨɦɩɢɥɹɰɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

 
Ɋɢɫ. 4. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɞɚɬɱɢɤɚ 

 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɞɚɬ-

ɱɢɤ ɩɨɫɵɥɚɟɬ ɧɚɦ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ, ɜɚɪɶɢɪɭɸ-
ɳɢɣɫɹ ɨɬ 0 ɞɨ 1000, ɝɞɟ 0 – ɩɪɟɞɟɥ ɭɪɨɜɧɹ ɹɪɤɨɫɬɢ, 
ɚ 1000 – ɬɟɦɧɨɬɵ. ȼ ɭɫɥɨɜɢɹɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɡ-ɡɚ ɧɢɡɤɨɣ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɰɟɥɹɯ [1]. 

Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɟ 4. ɫɜɟɬɨɞɢɨɞ ɜɤɥɸɱɚɟɬɫɹ 
ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɞɚɬɱɢɤɨɦ ɡɧɚɱɟɧɢɹ 500 ɩɪɢ ɩɨ-
ɦɨɳɢ   ɩɪɨɫɬɨɝɨ ɰɢɤɥɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɥɟɝ-
ɤɨ ɧɚɫɬɪɚɢɜɚɬɶ ɫɢɫɬɟɦɭ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɬɞɟɥɶ-
ɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢɥɥɸɦɢɧɚɰɢɢ ɩɨ ɪɚɡɥɢɱɧɵɦ 
ɫɰɟɧɚɪɢɹɦ ɢ ɭɪɨɜɧɹɦ ɨɫɜɟɳɟɧɧɨɫɬɢ 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ⱦɚɧɧɚɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ ɨɬɪɚɠɚɟɬ ɨɫ-

ɧɨɜɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ ɦɧɨ-
ɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ Arduino. ȼ ɱɚɫɬɧɨ-
ɫɬɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɚɜɬɨɧɨɦɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ Arduino ɝɪɚɠɞɚɧɚɦɢ 
ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ ɜ ɛɵɬɨɜɵɯ ɰɟɥɹɯ ɮɢɧɚɧɫɨɜɨ ɛɨɥɟɟ 
ɜɵɝɨɞɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɢɤɪɨɤɨɧɬɪɨɥ-
ɥɟɪɚɦɢ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟ 
ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɜɟɞɟ-
ɧɢɟ ɫ ɧɢɦ ɰɟɥɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. «Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɬɟɨɪɢɢ ɫɢɫɬɟɦ» 

ɡɚ ɚɜɬɨɪɫɬɜɨɦ Ɇɚɥɵɲɟɧɤɨ Ⱥ.Ɇ. ДɍɱɟɛɧɢɤЖ 
2. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ AЫНЮТЧШ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖμ СЭЭЩμ//ааа.КЫНЮТЧШ.ММ/. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
ɫɜɨɛɨɞɧɵɣ. 

3. ɉɨɪɬɚɥ ɨ ɩɥɚɬɮɨɪɦɟ AЫНЮТЧШ Дɗɥɟɤɬɪɨɧ-
ɧɵɣ ɪɟɫɭɪɫЖμ СЭЭЩμ//ЫШЛШМЫКПЭ.ЫЮ/. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
ɫɜɨɛɨɞɧɵɣ. 

4. Ɋɨɫɫɢɣɫɤɢɣ ɫɚɣɬ AЫНЮТЧШ Дɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫЖμ СЭЭЩμ//ааа.КЫНЮТЧШ.ЫЮ/. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
ɫɜɨɛɨɞɧɵɣ. 

 
ɉɊɈȽɊȺɆɆɂɊɈȼȺɇɂȿ ɊɈȻɈɌɈȼ LEGO MINDSTRORMS ɇȺ əɁɕɄȿ JAVA 

ɋɬɚɧɤɟɜɢɱ Ɏ.ȼ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ,γ0 
E-mail: f.stankevich@mail.ru 

 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɚɧɨ ɨɩɢɫɚɧɢɟ ɪɨɛɨɬɨɜ δEGτ 

εТЧНЬЭШЫЦЬ, ɨɩɢɫɚɧ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɞɥɹ ɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɢɹ ɬɚɤɢɯ ɪɨɛɨɬɨɜ ɧɚ ɹɡɵɤɟ JКЯК, ɚ ɬɚɤɠɟ 
ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɩɪɨɫɬɨɣ ɡɚɞɚɱɢ, ɢɥɥɸɫɬɪɢ-
ɪɭɸɳɟɣ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪɨɜ δEGτ 
Mindstorms. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɫɨɡɞɚɧɢɟ ɪɨɛɨɬɨɜ ɹɜ-
ɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɜɨɩɪɨɫɨɜ. Ɉɞɧɚɤɨ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɪɨɛɨɬɚ ɧɟ 
ɹɜɥɹɟɬɫɹ ɬɪɢɜɢɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɨɛɨɬɚ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɵɦ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ 
ɩɟɪɜɨɝɨ ɡɧɚɤɨɦɫɬɜɚ ɫ ɪɨɛɨɬɚɦɢ ɜɩɨɥɧɟ ɩɨɞɯɨɞɹɬ 
ɪɨɛɨɬɵ, ɫɨɡɞɚɧɧɵɟ ɤɨɦɩɚɧɢɟɣ δEGτ – LEGO 
Mindstorms.  

LEGO Mindstorms – ɤɨɧɫɬɪɭɤɬɨɪ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɪɨɛɨɬɚ. ȼɩɟɪɜɵɟ δEGτ 
MТЧНЬЭШЫЦЬ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 1λλκ ɝɨɞɭ. ɋɩɭ-

ɫɬɹ κ ɥɟɬ ɜ β006 ɝɨɞɭ ɩɨɹɜɢɥɚɫɶ ɩɟɪɜɚɹ ɦɨɞɟɥɶ 
δEGτ εТЧНЬЭШЫЦЬ σБT 1.0. ȼ β00λ ɝɨɞɭ ɩɨɹɜɢɥɚɫɶ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɦɨɞɟɥɶ LEGO-ɪɨɛɨɬɚ σБT 
β.0. ȼ ɧɚɱɚɥɟ β01γ ɝɨɞɚ ɤɨɦɩɚɧɢɹ LEGO ɚɧɨɧɫɢ-
ɪɨɜɚɥɚ ɧɨɜɭɸ ɦɨɞɟɥɶ δEGτ εТЧНЬЭШЫЦs EV3. 

 
Ɋɢɫ. 1. LEGO Mindstroms NXT 


