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̅͊ͯ͟͡Έ͔ͭͭ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͣ͊΄͙͔͙ͤͦͫͭͪͦͤΎ ͙ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ό̅ˢ˸ˮ́ύ  

  ʕ ͍͔ͫͦͫͭ͊ ͺ͊ͯ͟͡Έ͔ͭͭ͊ 4 ͍·ͨͯͫ͊͟Ό΅͙ͻ ͊͟ͺ͔͒ͪ·  ͙ 2 
ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ. 
 

 ˤ·ͨͯͫ͊͟Ό΅͙͔: 
- ˴ ͦͣͨΈΌ͔ͭͪͤ·͔ ͙ ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͭ ͔ͻ͎͙͙ͤͦͦ͡; 
- s ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨ ͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·ͻ ͨ ͪͦͼ͔͍ͫͫͦ; 
- ̏ ͔͔ͭͪͦͣ͟͡ͻ͙͊ͤ;͔͙͔ͫ͟ ͫ ͙͔ͫͭͣ· ͊ ͍͙ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙  Ή͔͙͍ͭͪͦͨͪͦ͒͟͡; 
- ˮ ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ ͙͔ͫͫͭͣ· ͨ ͙ͪͤΎ͙ͭΎ ͪ ͔΄͔͙͚ͤ. 
 

 ˻͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔: 
- ́ ͔ͻ͙ͤ;͔ͫ͊͟Ύ ͣ ͔ͻ͙͊ͤ͊͟; 
- ˽ ͙ͪ͊͒ͤ͊͟͡Ύ ͣ ͔͙͊ͭͣ͊ͭ͊͟ ͙  ͟ ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͎ ͪ͊ͺ͙͊͟. 
 ˸· ͫͨͦͫͦ͋ͤ· ͔ͪ΄͊ͭΈ 

͔ͦͣͨͫͤ͟͟͡·͔ ͊͒͊͘;͙Η 
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ʄʦʜʝʨʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

 

ɿʘʜʘʯʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʚ ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ.  

ʋʯʝʙʥʳʡ ʧʣʘʥ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʘ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ɸʇʇ ʧʨʝʩʣʝʜʫʝʪ ʠʤʝʥʥʦ 

ʪʘʢʠʝ ʮʝʣʠ. 
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ʏʪʦ ʥʫʞʥʦ ʟʥʘʪʴ  

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ? 

- ʤʝʭʘʥʠʢʘ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘ; 

- ʵʣʝʢʪʨʦʥʠʢʘ, ʘʚʪʦʤʘʪʠʢʘ, ʢʦʥʪʨʦʣʣʝʨʳ; 

- ʧʨʠʥʮʠʧʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

  ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ... 
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ʏʪʦ ʥʫʞʥʦ ʫʤʝʪʴ? 

- ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ; 

- ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʤ çʠʥʩʪʨʫʤʝʥʪʦʤè   

  ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʦʙʦʨʫʜʦʚʘʥʠʷèé; 

- ʚʣʘʜʝʪʴ ʤʘʪ. ʘʧʧʘʨʘʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ  

  ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ; 

- ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴé 
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ʅʘʚʳʢʠé 

é ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ 

(ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ) ʥʘʜ ʨʝʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤé 

 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʧʦʣʫʯʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ. 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʩʝ ʩʪʫʜʝʥʪʳ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ 

ʛʨʫʧʧʦʚʳʝ ʧʨʦʝʢʪʳ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʚ ʧʣʘʥʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ. 
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ɼʠʘʛʨʘʤʤʘ ʩʠʣ 

ʇʝʨʝʚʝʨʥʫʪʳʡ  ʤʘʷʪʥʠʢ 

ʉʠʩʪʝʤʘ ʜʠʬ. ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʚʝʨʥʫʪʦʛʦ ʤʘʷʪʥʠʢʘ 

ʋʧʨʦʱʝʥʥʦʝ ʜʠʬ. ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʚʝʨʥʫʪʦʛʦ 

ʤʘʷʪʥʠʢʘ 

ʃʠʥʝʘʨʠʟʦʚʘʥʥʦʝ ʜʠʬ. ʫʨʘʚʥʝʥʠʝ 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ 

˽͍ͦͫͭ͊ͤͦ͊͟ ͊͒͊͘;͙Σ  
͔͔͔͙͔ͦͨͪ͒ͤ͡ ͎͙͊ͦͪͭͣ͊͡  
͙ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͍ͫͪ͒ͫͭ 
͔͙ͪ͊͊͘͡ͼ͙͙ ͔ͨͪͦͭ͊͟ 
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͔͔̏ͣͤͭ͡· ͦͤͫͭͪͯ͟͟ͼ͙͙  
͒͊ͭ;͙͊͟ ͎ͯ͊͡ ͍ͨͦͦͪͦͭ͊ 

˥ͪ͊ͺ͙͙͟ ͙͎͍ͫͤ͊ͦ͡  
͒͊ͭ;͙͊͟ ͎ͯ͊͡ ͍ͨͦͦͪͦͭ͊ 
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D-͙͎͎͔ͭͪͪ 

˧̟̉̊̔̑̉ ̛̛̖̖̗̑̑̑̚̚ 

˾͊ͪ͊͋ͦͭ͊͘͟ ͫͻ͔ͣ· Ή͔͙ͭͪ͟͡;͔͚ͫͦ͟ ͙ͨͪͤͼ͙͙ͨ͊͡Έ͚ͤͦ  
͒͊ͭ;͙͊͟ ͎ͯ͊͡ ͍ͨͦͦͪͦͭ͊ 

ʇʨʦʛʨʘʤʤʘ ISIS ʧʘʢʝʪʘ Proteus 

ʬʠʨʤʳ Labcenter Electronics Ltd  
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ɺʳʙʦʨ ʠ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ɺʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʛʠʙʨʠʜʥʦʛʦ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʉʧʦʩʦʙʳ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʤʦʪʦʢ  

ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ɹʠʧʦʣʷʨʥʳʡ ʜʚʠʛʘʪʝʣʴ (ʘ), ʫʥʠʧʦʣʷʨʥʳʡ (ʙ, ʚ)  
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ʈʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʚʢʣʶʯʝʥʠʷ ʬʘʟ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ  

ʇʦʣʥʦʰʘʛʦʚʳʡ ʨʝʞʠʤ, ʚʢʣʶʯʝʥʘ ʦʜʥʘ ʬʘʟʘ ʇʦʣʥʦʰʘʛʦʚʳʡ ʨʝʞʠʤ, ʚʢʣʶʯʝʥʦ ʜʚʝ ʬʘʟʳ 

ʇʦʣʫʰʘʛʦʚʳʡ ʨʝʞʠʤ ʚʢʣʶʯʝʥʠʷ ʬʘʟ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʘʪʝʣʷ  

ɼʐʀ-200-1 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ɻʨʘʬʠʢʠ ʪʦʢʘ ʚ ʬʘʟʘʭ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ  

ʠ ʪʦʢʘ  ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ʇʨʦʛʨʘʤʤʘ ISIS ʧʘʢʝʪʘ Proteus 

ʬʠʨʤʳ Labcenter Electronics Ltd  
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ʈʘʟʨʘʙʦʪʢʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ 

ʆʙʱʠʡ ʚʠʜ ʧʣʘʪʳ ʜʨʘʡʚʝʨʘ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʇʨʦʛʨʘʤʤʘ ARES ʧʘʢʝʪʘ Proteus 

ʬʠʨʤʳ Labcenter Electronics Ltd  
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ʂʦʥʪʨʦʣʣʝʨ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ 

(ʚʘʨʠʘʥʪʳ ʚʳʙʦʨʘ) 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʣʘʪʬʦʨʤʳ ʩ ʦʪʢʨʳʪʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ ʠ ʩʨʝʜʦʡ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

LPC2138 

Arduino 
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ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʝʨʥʫʪʳʤ ʤʘʷʪʥʠʢʦʤ 

(ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʘʨʠʘʥʪ) 
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ʈʝʘʣʠʟʘʮʠʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ Simulink MATLAB ʩ ʧʦʤʦʱʴʶ Real Time Blockset 

ʅʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  

ʯʝʨʝʟ COM-ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ 
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ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʅʝʯʝʪʢʠʡ (fuzzy) ʢʦʥʪʨʦʣʣʝʨ 
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ʉʪʨʫʢʪʫʨʘ fuzzy-ʢʦʥʪʨʦʣʣʝʨʘ 

ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʘʚʠʣ ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʘʚʠʣ 
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˾͔͙͊͊͘͡ͼ͙Ύ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͔͍͔ͨͪͪͤͯͭ·ͣ ͣ͊Ύ͙ͭͤͦͣ͟ 
ʚ ʩʨʝʜʝ SIMULINK  ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ MATLAB 
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ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ 
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ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ,  

ʝʛʦ ʥʘʩʪʨʦʡʢʘ  

ʠ ʨʝʘʣʠʟʘʮʠʷ  

ʚ ʧʨʦʝʢʪʝ 
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