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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 
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ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɨ ɢɡɨɛɪɚɠɟɧɢɹ ɪɨɛɨɬɚ 

LEGO Mindstrorms σБT ɜ ɫɛɨɪɟ, ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ 
ɞɚɬɱɢɤɨɦ ɡɜɭɤɚ. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢ-
ɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ LEGO Mindstroms NXT ɢ 
EV3. 

 
Ɍɚɛɥɢɰɚ 1. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ LEGO 
Mindstroms [1] 

ɏɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚ/Ɇɨɞɟɥɶ 

NXT EV3 

ɉɪɨɰɟɫɫɨɪ ARM 7 ARM 9 
Ɍɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ 48 MHz 300 MHz 
FδASH ɩɚɦɹɬɶ β56 Ʉɛ 16 Ɇɛ 
Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚ-
ɦɹɬɶ 

64 Ʉɛ 64 Ɇɛ 

ɋɥɨɬ ɪɚɫɲɢɪɟɧɢɹ – SD 
USB – v2.0 
Bluetooth v2.0 v2.1 
Ⱦɢɧɚɦɢɤ Basic Premium 
Ɋɚɡɦɟɪ ɷɤɪɚɧɚ 100×60 17κ ×1βκ 
Ʉɨɥ-ɜɨ ɩɨɪɬɨɜ ɞɥɹ 
ɞɜɢɝɚɬɟɥɟɣ 

3 4 

 
ɇɚɛɨɪɵ δEGτ εТЧНЬЭШЫЦЬ ɤɨɦɩɥɟɤɬɭɸɬɫɹ 

ɧɚɛɨɪɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɞɟɬɚɥɟɣ δEGτ (ɩɚɥɤɢ, ɨɫɢ, 
ɤɨɥɟɫɚ, ɲɟɫɬɟɪɧɢ) ɢ ɧɚɛɨɪɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɫɟɧ-
ɫɨɪɨɜ, ɞɜɢɝɚɬɟɥɟɣ ɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɛɥɨɤɚ. 
ɋɟɧɫɨɪɵ ɢ ɞɜɢɝɚɬɟɥɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɩɪɨɝɪɚɦɦɢ-
ɪɭɟɦɨɦɭ ɛɥɨɤɭ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɛɟɥɟɣ ɢ ɪɚɡɴɟɦɨɜ 
RJ-1β. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɫɟɧ-
ɫɨɪɨɜ (ɞɚɬɱɢɤɨɜ)μ 

Touch Sensor – ɞɚɬɱɢɤ ɤɚɫɚɧɢɹ, ɪɟɚɝɢɪɭɟɬ ɧɚ 
ɤɚɫɚɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɨɬɩɭɫɤɚɧɢɟν 

Light sensor – ɞɚɬɱɢɤ ɫɜɟɬɚ, ɜɵɞɚɟɬ ɡɧɚɱɟɧɢɟ 
ɭɪɨɜɧɹ ɨɫɜɟɳɟɧɧɨɫɬɢν 

Sound sensor – ɞɚɬɱɢɤ ɡɜɭɤɚ, ɢɡɦɟɪɹɟɬ ɭɪɨɜɟɧɶ 
ɡɜɭɤɚ ɜ ɞɟɰɢɛɟɥɚɯ ɢ ɟɝɨ ɱɚɫɬɨɬɭ ɜ ɩɪɟɞɟɥɚɯ γ-6 
KHz; 

Ultrasonic sensor – ɞɚɬɱɢɤ ɪɚɫɫɬɨɹɧɢɹ, ɢɡɦɟɪɹ-
ɟɬ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚν 

Compass sensor – ɤɨɦɩɚɫ, ɨɩɪɟɞɟɥɹɟɬ ɨɪɢɟɧɬɚ-
ɰɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɪɨɧ ɫɜɟɬɚν 

Color sensor – ɰɜɟɬɨɜɨɣ ɞɚɬɱɢɤ, ɨɩɪɟɞɟɥɹɟɬ 
ɰɜɟɬν 

Accelerometer sensor – ɚɤɫɟɥɟɪɨɦɟɬɪ, ɢɡɦɟɪɹɟɬ 
ɭɫɤɨɪɟɧɢɟ ɩɨ ɬɪɟɦ ɨɫɹɦ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɜɞɨɥɶ 
ɤɚɠɞɨɣ ɨɫɢν 

RF ID Sensor – ɞɚɬɱɢɤ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɩɨɡɜɨ-
ɥɹɟɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ (ɤɥɸɱɢ), ɢɞɭɳɢɟ 
ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɞɚɬɱɢɤɨɦ ɜ ɤɨɥɢɱɟɫɬɜɟ β ɲɬɭɤ [2]. 

ȼ ɤɨɦɩɥɟɤɬ δEGτ εТЧНЬЭШЫЦs NXT β.0 ɜɯɨɞɢɬ 
ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɫɬɪɭɤɬɨɪ ɩɨɞ ɧɚɡɜɚɧɢɟɦ σБT-G, 
ɩɨɡɜɨɥɹɸɳɢɣ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫɨɫɬɚɜɥɹɬɶ 
ɩɪɨɝɪɚɦɦɵ ɞɥɹ LEGO-ɪɨɛɨɬɨɜ, ɨɞɧɚɤɨ ɞɚɧɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ ɧɟ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɧɟɬɪɢɜɢɚɥɶ-
ɧɵɟ ɩɪɨɝɪɚɦɦɵ. ɉɪɢɱɢɧɚ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɨɱɟ-
ɜɢɞɧɚ, ɝɪɚɮɢɱɟɫɤɢɟ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɟ 
ɩɨɡɜɨɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨ ɭɩɪɚɜɥɹɬɶ ɫɥɨɠɧɵɦɢ ɩɪɢ-
ɥɨɠɟɧɢɹɦɢ ɢ ɡɚɬɪɭɞɧɹɸɬ ɩɨɧɢɦɚɧɢɟ ɢɯ ɥɨɝɢɤɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɩɪɨɝɪɚɦɦ ɥɭɱɲɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɢɡ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɍɚɤ ɤɚɤ ɡɚɞɚɱɢ ɪɟɲɚɟɦɵɟ ɞɚɧ-
ɧɵɦɢ ɪɨɛɨɬɚɦɢ ɧɨɫɹɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɢɤɥɚɞ-
ɧɨɣ ɯɚɪɚɤɬɟɪ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɹɡɵɤ, ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ, ɧɚɩɪɢ-
ɦɟɪ Java. 

Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ JКЯК ɛɵɥɚ ɜɵɛɪɚɧɚ 
ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɚɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟ-
ɞɚ ɪɚɡɪɚɛɨɬɤɢ (IDE) Eclipse. Ⱦɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚ-
ɛɨɬɤɢ ɭɫɩɟɲɧɨ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 
δОУШЬ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ δEGτ εТЧНЬЭШЫЦЬ [3]. 

Lejos ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɤɥɚɫɫɨɜ ɩɨɡɜɨɥɹɸɳɢɣ 
ɥɟɝɤɨ ɭɩɪɚɜɥɹɬɶ ɤɨɦɩɨɧɟɧɬɚɦɢ εТЧНЬЭЫШЫЦЬ. Ⱦɚɥɟɟ 
ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɤɥɚɫɫɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ 
ɛɢɛɥɢɨɬɟɤɢμ  

LightSensor, UltrasonicSensor, SoundSensor – 
ɤɥɚɫɫɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɟɧɫɨɪɚɦɢν 

NXTMotor, Movement, DifferentialPilot – ɤɥɚɫɫɵ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɪɨ-
ɛɨɬɚ. 

Ɋɚɛɨɬɚ ɫ ɤɥɚɫɫɚɦɢ ɨɱɟɧɶ ɩɪɨɫɬɚ – ɞɨɫɬɚɬɨɱɧɨ 
ɩɟɪɟɞɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɤɨɧɫɬɪɭɤɬɨɪ 
ɤɥɚɫɫɚ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɷɤɡɟɦɩɥɹɪɚ, ɧɚɩɪɢɦɟɪμ 

//S4 – ɩɨɪɬ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɧɫɨɪɚ 
new UltrasonicSensor(SensorPort.S4); 
//ɋ – ɩɨɪɬ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɬɨɪɚ 
new NXTMotor(MotorPort.C); 
//5.7f, 11.3f – ɞɢɚɦɟɬɪ ɤɨɥɟɫ ɢ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɧɢɦɢ 
//B,C – ɩɨɪɬɵ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɬɨɪɨɜ 
new DifferentialPilot(5.7f, 11.3f, Motor.B, Mo-

tor.C); 
 Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 

δОУШЬ ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ, 
ɤɨɬɨɪɵɣ ɫɱɢɬɵɜɚɟɬ ɡɧɚɱɟɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɜɵ-
ɜɨɞɢɬ ɟɝɨ ɧɚ ɞɢɫɩɥɟɣ ɪɨɛɨɬɚ. 

//S3 – ɩɨɪɬ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɧɫɨɪɚ 
LightSensor sensor =  new LightSen-

sor(SensorPort.S3);  
int lightValue =  sensor.getLightValue();  
//0,0 – ɤɨɨɪɞɢɧɚɬɵ ɜɵɜɨɞɚ ɧɚ ɞɢɫɩɥɟɣ 
LCD.drawInt(lightValue, 0, 0); 
ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫ ɩɨɦɨɳɶɸ ɪɨɛɨɬɚ 

δEGτ εТЧНЬЭШЫЦЬ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɨɬɥɚɠɟɧɚ 
ɩɪɨɝɪɚɦɦɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɪɨɛɨɬɭ ɫɥɟɞɨɜɚɬɶ ɥɨɦɚ-
ɧɨɣ ɥɢɧɢɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɦɟɬɶ ɪɚɡɪɵɜɵ ɧɚ ɫɜɨɟɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ. ɉɪɢɦɟɪ ɥɨɦɚɧɨɣ ɥɢɧɢɢ, ɤɨɬɨɪɨɣ 
ɞɨɥɠɟɧ ɫɥɟɞɨɜɚɬɶ ɪɨɛɨɬ, ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɥɢɫɬɵ 
ɜɚɬɦɚɧɚ ɢ ɢɡɨɥɹɰɢɨɧɧɚɹ ɥɟɧɬɚ ɱɟɪɧɨɝɨ ɰɜɟɬɚ. Ʉ 
ɪɨɛɨɬɭ ɛɵɥ ɩɪɢɤɪɟɩɥɟɧ ɞɚɬɱɢɤ ɫɜɟɬɚ (Light 
Sensor), ɧɚɩɪɚɜɥɟɧɧɵɣ ɜɧɢɡ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɰɜɟɬ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ 
ɧɚɯɨɞɢɬɶɫɹ ɪɨɛɨɬ. Ʌɢɧɢɹ ɢɦɟɥɚ ɪɚɡɪɵɜɵ ɧɟ ɛɨɥɟɟ 
6-ɬɢ ɫɚɧɬɢɦɟɬɪɨɜ ɢ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɧɟ ɩɪɟɜɵɲɚɸ-
ɳɢɟ 1γ5°. 

ɉɨ ɢɬɨɝɚɦ ɢɫɩɵɬɚɧɢɹ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ 
ɪɨɛɨɬ ɭɫɩɟɲɧɨ ɫɩɪɚɜɢɥɫɹ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟɣ. 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 294 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɫɞɟɥɚɧ ɨɛɡɨɪ ɪɨ-
ɛɨɬɨɜ δEGτ εТЧНЬЭШЫЦЬ, ɚ ɢɦɟɧɧɨ ɛɵɥɢ ɪɚɫɫɦɨɬ-
ɪɟɧɵ ɤɨɦɩɨɧɟɧɬɵ ɤɨɧɫɬɪɭɤɬɨɪɚ ɢ ɧɚɛɨɪ ɞɨɫɬɭɩ-
ɧɵɯ ɫɟɧɫɨɪɨɜ. Ɍɚɤɠɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɢɧɫɬɪɭ-
ɦɟɧɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɡɞɚɜɚɬɶ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 
ɪɨɛɨɬɨɜ – ɫɨɱɟɬɚɧɢɟ IDE EclipsО ɢ ɛɢɛɥɢɨɬɟɤɢ 
δОРШЬ. Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɨɩɢɫɚɧ-
ɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɛɵɥɚ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɫɥɟɞɨɜɚɧɢɹ 
ɪɨɛɨɬɨɦ ɥɨɦɚɧɨɣ ɥɢɧɢɢ. 

 
Ɋɢɫ. β. ɉɪɢɦɟɪ ɥɨɦɚɧɨɣ ɥɢɧɢɢ 
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ɞɨɫɬɭɩɚμ 14.10.β01γ Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://mindstorms.lego.com/en-
us/News/ReadMore/Default.aspx?id=476781 

2. Lego Mindstorms Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 
Ⱦɚɬɚ ɞɨɫɬɭɩɚμ 14.10.β01γ Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://mindstorms.lego.com/en-
us/products/default.aspx 

3. Java for LEGO Mindstorms [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]. Ⱦɚɬɚ ɞɨɫɬɭɩɚμ 14.10.β01γ Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://www.lejos.org/ 

 
ɎɈɊɆȺɅɂɁɈȼȺɇɇɈȿ ɈɉɂɋȺɇɂȿ ɄɂɇȿɆȺɌɂɑȿɋɄɂɏ ɐȿɉȿɃ 
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Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ,γ0 
E-mail: SvetlyakovaEkaterina@yandex.ru 

 
ȼɜɟɞɟɧɢɟ 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɚɜɬɨɦɚɬɢɡɢ-

ɪɨɜɚɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢɦɟɧɹɸɬɫɹ ɫɨɬɧɢ ɪɚɡ-
ɥɢɱɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɟ, ɭɩɪɚɜɥɟɧɢɸ, ɤɨɦɩɨɧɨɜɤɟ ɢ 
ɢɫɩɨɥɧɟɧɢɸ ɦɚɧɢɩɭɥɹɬɨɪɨɜ ɢ ɪɨɛɨɬɨɜ. ɂɯ ɱɢɫɥɨ ɫ 
ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɂ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɜɨɡɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɮɨɪɦɚɥɢɡɨ-
ɜɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɨɩɢɫɚɧɢɹ ɤɢɧɟɦɚɬɢɤɢ ɩɨɞɨɛɧɵɯ 
ɫɢɫɬɟɦ, ɤɨɬɨɪɵɣ ɛɵ ɫɨɞɟɪɠɚɥ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɫɬɪɭɤɬɭɪɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɦɚɧɢɩɭɥɹɬɨɪɨɜ. Ɍɚɤɨɣ 
ɫɩɨɫɨɛ ɨɩɢɫɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɭɞɨɛɟɧ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɛɚɧɤɨɜ ɞɚɧɧɵɯ 
ɨ ɦɚɧɢɩɭɥɹɬɨɪɚɯ, ɢɯ ɫɬɪɭɤɬɭɪɧɵɦ ɢ ɤɢɧɟɦɚɬɢɱɟ-
ɫɤɢɦ ɚɧɚɥɢɡɨɦ ɧɚ ɗȼɆ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɣ ɫɩɨ-
ɫɨɛ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɦɟɧɢɦ ɞɥɹ ɨɩɢɫɚɧɢɹ ɧɟ ɬɨɥɶ-
ɤɨ ɦɚɧɢɩɭɥɹɬɨɪɨɜ ɢ ɪɨɛɨɬɨɜ ɫ ɪɚɡɨɦɤɧɭɬɵɦɢ ɤɢ-
ɧɟɦɚɬɢɱɟɫɤɢɦɢ ɰɟɩɹɦɢ, ɧɨ ɢ ɞɥɹ ɫɥɨɠɧɵɯ ɩɨ 
ɫɬɪɭɤɬɭɪɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɰɟɩɟɣ ɪɨɛɨɬɨɜ ɢ ɞɪɭ-
ɝɢɯ ɦɟɯɚɧɢɡɦɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɮɟɫɫɨɪɨɦ Ⱥ. Ɇ. Ɇɚɥɵɲɟɧ-
ɤɨ ɢ ɨɩɭɛɥɢɤɨɜɚɧɧɵɣ ɜ Д1Ж ɫɩɨɫɨɛ ɨɩɢɫɚɧɢɹ 
ɫɬɪɭɤɬɭɪ ɢ ɩɚɪɚɦɟɬɪɨɜ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɰɟɩɟɣ ɦɚ-
ɧɢɩɭɥɹɬɨɪɨɜ ɨɫɧɨɜɚɧ ɧɚ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɨɩɢɫɚ-
ɧɢɢ ɜɫɟɯ ɜɯɨɞɹɳɢɯ ɜ ɰɟɩɶ ɡɜɟɧɶɟɜ ɢ ɫɨɱɥɟɧɟɧɢɣ. 
ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɨɩɢɫɵɜɚɟɬɫɹ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɦ ɟɝɨ ɬɢɩɭ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɢ ɧɚɛɨɪɨɦ 
ɩɚɪɚɦɟɬɪɨɜ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɨɬɪɚɠɚɟɬ ɫɬɪɭɤɬɭɪ-
ɧɵɟ ɫɜɹɡɢ ɜ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɰɟɩɢ, ɚ ɨɫɬɚɥɶɧɵɟ 
ɨɩɪɟɞɟɥɹɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɬɨɝɨ ɡɜɟɧɚ 
ɢɥɢ ɫɨɱɥɟɧɟɧɢɹ. Ɉɩɢɫɚɧɢɟ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɢɦɟ-
ɟɬ ɫɬɪɭɤɬɭɪɭ I(m,n,p). Ɂɞɟɫɶ I – ɢɞɟɧɬɢɮɢɤɚɬɨɪ 
ɨɩɢɫɵɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚν m – ɫɨɛɫɬɜɟɧɧɵɣ ɧɨɦɟɪ 

ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɩɪɢɫɜɨɟɧɧɵɣ ɜ ɩɪɨɰɟɫɫɟ ɨɩɢɫɚ-
ɧɢɹ ɰɟɩɢν n=[n1,n2,…,nv]  – ɜɟɤɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɨɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɰɟɩɢ, ɫ ɤɨɬɨɪɵɦɢ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɫɜɹɡɚɧ ɷɥɟɦɟɧɬ m; ],...,,[ 21 pppp   – 

ɜɟɤɬɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɚ m, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɝɨ ɝɟɨɦɟɬɪɢɸ ɢ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ. ɉɚɪɚɦɟɬɪɵ m, n, p 
ɹɜɥɹɸɬɫɹ ɩɨɡɢɰɢɨɧɧɵɦɢ, ɬ. ɟ. ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɢɯ ɡɚɩɢɫɢ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɚ. 

 
Ɏɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɨɩɢɫɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢ-

ɩɨɜ ɫɨɱɥɟɧɟɧɢɣ ɢ ɡɜɟɧɶɟɜ 
1. ɋɨɱɥɟɧɟɧɢɹ. 
ɂɞɟɧɬɢɮɢɤɚɬɨɪɵ ɫɨɱɥɟɧɟɧɢɣ ɧɚɱɢɧɚɸɬɫɹ ɫ 

ɫɢɦɜɨɥɚ S (ɫɨɱɥɟɧɟɧɢɟ). ɂɯ ɫɬɪɭɤɬɭɪɚ ɢɦɟɟɬ ɜɢɞ 
StY, ɝɞɟ t – ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɞ-
ɜɢɠɧɨɫɬɢ ɡɜɟɧɶɟɜ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɩɚɪɵ, ɨɛɪɚɡɭɟ-
ɦɨɣ ɞɚɧɧɵɦ ɫɨɱɥɟɧɟɧɢɟɦν Y – ɫɢɦɜɨɥ, ɭɤɚɡɵɜɚɸ-
ɳɢɣ ɧɚ ɬɢɩ ɫɨɱɥɟɧɟɧɢɹ. ɇɚ ɩɨɡɢɰɢɢ Y ɜ Д1Ж ɩɪɟɞ-
ɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶμ N – ɞɥɹ ɠɟɫɬɤɨɝɨ ɫɨɟɞɢɧɟ-
ɧɢɹν W – ɞɥɹ ɜɪɚɳɚɬɟɥɶɧɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɩɚɪɵ 
ɩɹɬɨɝɨ ɤɥɚɫɫɚν P – ɞɥɹ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɤɢɧɟ-
ɦɚɬɢɱɟɫɤɨɣ ɩɚɪɵ ɩɹɬɨɝɨ ɤɥɚɫɫɚν G – ɞɥɹ ɫɨɱɥɟɧɟ-
ɧɢɹ ɬɢɩɚ ɲɚɪɧɢɪɚ Ƚɭɤɚν ɋ – ɞɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ 
ɫɨɱɥɟɧɟɧɢɹ ɱɟɬɜɟɪɬɨɝɨ ɤɥɚɫɫɚν S – ɞɥɹ ɫɨɱɥɟɧɟɧɢɟ 
ɫɮɟɪɢɱɟɫɤɨɝɨ ɬɢɩɚ ɬɪɟɬɶɟɝɨ ɤɥɚɫɫɚ. 

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɧɟɩɨɞɜɢɠɧɨɝɨ ɫɨɱɥɟɧɟɧɢɹ ɮɨɪ-
ɦɚɥɢɡɨɜɚɧɧɨɟ ɨɩɢɫɚɧɢɟ ɢɦɟɟɬ ɜɢɞ 

),,,( kjiSON  ɢ ɜɤɥɸɱɚɟɬ ɥɢɲɶ ɨɞɢɧ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɣ ɩɚɪɚɦɟɬɪ   – ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɛɚɡɢɫɧɨɝɨ 


