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ˢ͙͍͒͊ͨͭͤͦͫͭΈ ͍ ͙͔ͨͪͪͦ͒ 
Ȩ ɕɖɎɖɔɊɋ ɒɡ ɈɎɊɎɒ, ɝɘɔ Ɉɗɋ ɇɎɔɑɔɉɎɝɋɗɐɎɋ ɔɇɠɋɐɘɡ 
ɔɇɑɆɊɆɤɘ ɗɈɔɏɗɘɈɔɒ ɆɊɆɕɘɎɈɓɔɗɘɎ. Ȩɗɋ ɒɋɛɆɓɎɍɒɡ ɣɈɔɑɤɜɎɎ 
Ɏ ɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ Ɉ ɕɖɎɖɔɊɋ ɆɊɆɕɘɎɈɓɡ.  

Ȯ ɈɎɊɡ Ɏ ɔɘɊɋɑɢɓɡɋ ɎɓɊɎɈɎɊɡ ɕɔɗɘɔɥɓɓɔ ɕɖɎɗɕɔɗɆɇɑɎɈɆɤɘɗɥ ɐ 
əɗɑɔɈɎɥɒ ɗɈɔɋɉɔ ɗəɟɋɗɘɈɔɈɆɓɎɥ. 

ȷɕɋɜɎɆɑɢɓɡɏ Ɏɓɘɋɖɋɗ ɕɖɋɊɗɘɆɈɑɥɋɘ ɒɔɍɉ, ɐɔɘɔɖɡɏ ɔɊɎɓ ɒɔɌɋɘ 
ɖɋɞɆɘɢ ɗɆɒɡɋ ɖɆɍɓɡɋ ɍɆɊɆɝɎ ï ɇɑɆɉɔɊɆɖɥ ɗɈɔɎɒ ɆɊɆɕɘɎɈɓɡɒ 
ɗɈɔɏɗɘɈɆɒ.   
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͍̏ͦ͡Όͼ͙Ύ ͙͙͍͙ͤ͒͒͊ ό͎͔͔ͦͤͭͦͤ͘ύ ς ͍  ͔ͭ;͔͙͔ͤ ͙͙͗ͤ͘ ͙͙͍͙ͤ͒͒͊ 

͍̏ͦ͡Όͼ͙Ύ ͍͙͒͊ όͺ͙͎͔͔ͦͤ͘͡ύ ς ͦ ͭ ͔͙ͨͦͦͤ͟͡Ύ ͟ ͔͙ͨͦͦͤ͟͡Ό 
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˸͔ͻ͙͊ͤͣ͘· Ή͍ͦ͡Όͼ͙͙ ͙  
͊͒͊ͨͭ͊ͼ͙͙ ͍ ͙͔ͨͪͪͦ͒ 

ʌʠʣʦʛʝʥʝʟ (ʨʘʟʚʠʪʠʝ ʚʠʜʘ): 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʠ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʛʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ (ʤʫʪʘʮʠʠ ʠ ʩʢʨʝʱʠʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ) ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ (ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ) 

ʚʘʨʠʘʥʪʦʚ (ʥʝʫʜʘʯʥʳʭ ʩʲʝʜʘʶʪ).  

ʆʥʪʦʛʝʥʝʟ (ʨʘʟʚʠʪʠʝ ʠʥʜʠʚʠʜʘ): 

ʊʝʣʦ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ ʘʜʘʧʪʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʩʧʝʮʠʘʣʴʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʨʨʝʢʮʠʠ ʨʦʩʪʘ ʠ ʬʫʥʢʮʠʡ. 

ʄʦʟʛ ʠʥʜʠʚʠʜʘ ʘʜʘʧʪʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʩʘʤʦʦʙʫʯʝʥʠʶ ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʩʘʤʦʦʙʫʯʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ 

ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 



˸͔ͻ͙͊ͤͣ͘· Ή͍ͦ͡Όͼ͙͙ ͙  
͊͒͊ͨͭ͊ͼ͙͙ ͍ ͔ͭͻ͙͔ͤ͟ 

ʌʠʣʦʛʝʥʝʟ (ʨʘʟʚʠʪʠʝ ʚʠʜʘ): 

ɺ ʪʝʭʥʠʢʝ ʬʘʢʪʠʯʝʩʢʠ ʪʦʞʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʤʝʭʘʥʠʟʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ-ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

(ʥʝʫʜʘʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʙʠʚʘʶʪʩʷ).  

ɸ ʪʘʢʞʝ ʘʥʘʣʦʛ ʛʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ (ʤʫʪʘʮʠʠ ʠ ʩʢʨʝʱʠʚʘʥʠʝ 

ʧʨʠʟʥʘʢʦʚ) ï ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʭʨʦʤʦʩʦʤʳJ). 

ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʜʝʪ ʥʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʣʦʚʝʢʘ.  
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Ȩ ɘɋɛɓɔɗɚɋɖɋ ɒɡ ɈɎɊɎɒ ɕɔɑɓɔɋ ɔɘɗəɘɗɘɈɎɋ 
ɆɊɆɕɘɎɈɓɡɛ (ɗɆɒɔɕɖɎɗɕɔɗɆɇɑɎɈɆɤɟɎɛɗɥ) ɒɆɞɎɓ 

ʅʘʰʠ ʤʘʰʠʥʳ ʨʦʞʜʘʶʪʩʷ ʩʨʘʟʫ çʚʟʨʦʩʣʳʤʠè ʠ çʫʤʥʳʤʠè,    ʠ ʚ ʪʝʯʝʥʠʝ 

ʞʠʟʥʠ ʥʠʯʝʤʫ ʥʝ ʫʯʘʪʩʷ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʫʰʘʷʩʴ 

ʆʥʪʦʛʝʥʝʟʘ (ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʘ) ʚ ʥʘʰʠʭ ʤʘʰʠʥʘʭ ʥʝʪ 

ʆʥ ʫʤʝʨ ʧʦʪʦʤʫ 

ʯʪʦ ʪʘʢ ʥʠʯʝʤʫ ʠ 

ʥʝ ʥʘʫʯʠʣʩʷé 
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˿͔͎ͦ͒ͤΎ ͙͍͊͒͊ͨͭͤ·ͻ ͣ͊΄͙ͤ  
͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͤͭ 

ɺʠʜʝʣ ʣʠ ʢʪʦ-ʥʠʙʫʜʴ, ʢʘʢ ʦʙʫʯʘʶʪʩʷ ʨʦʙʦʪʳ?  

ʅʠʢʪʦ ʥʝ ʚʠʜʝʣ. ʊʘʢ ʢʘʢ ʨʦʙʦʪʳ ʥʝ ʦʙʫʯʘʶʪʩʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʈʦʙʦʪʳ ʨʘʙʦʪʘʶʪ ʧʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ.  
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˽͙ͪ;͙ͤ· ͍͙ͦͭͫͯͭͫͭΎ ͙͍͊͒͊ͨͭͤ·ͻ ͣ͊΄͙ͤ ͙ 
͎ͨͪͦͪ͊ͣͣͤ·ͻ ͙͔ͫͫͭͣ ͔͎ͫͦ͒ͤΎ 

1. ʅʘʫʯʥʳʝ ʧʨʠʯʠʥʳ 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ 

3. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ  
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Ȩ ɘɋɛɓɎɐɋ ɗɋɉɔɊɓɥ ɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ ɗɘɖɔɥɘɗɥ Ɉ 
ɕɔɊɆɈɑɥɤɟɋɒ ɇɔɑɢɞɎɓɗɘɈɋ ɗɑəɝɆɋɈ ɓɆ 
ɊɋɘɋɖɒɎɓɎɗɘɎɝɋɗɐɎɛ (ɎɑɎ Ɉɋɖɔɥɘɓɔɗɘɓɡɛ) 

ɕɖɎɓɜɎɕɆɛ 

ʩʨʝʜʘ 

ʚʦʟʤʫʱʘʶʱʠʝ  

ʚʦʟʜʝʡʩʪʚʠʷ 

X 

 ʟʘʢʘʟʯʠʢ 
 

ʦʙʲʝʢʪ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʪʯʠʢʠ 

ʩʠʩʪʝʤʘ  

ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʥʠʪʝʣʠ 

ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ 

ʩʠʩʪʝʤʘ 

ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ   

  
 

M ȹɋ 
 

ɋ 
 

ȹɋ 
 

M 
 

Mmax 
 

Mmin 
 

ȹɋ(t) 
 

M(t+1) 
 

ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʇʨʠʤʝʨ çʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷè 
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ȭɆɊɆɝɆ ɕɔɎɗɐɆ ɍɆɐɔɓɆ əɕɖɆɈɑɋɓɎɥ Ɏ 
ɕɖɎɓɥɘɎɥ ɖɋɞɋɓɎɏ Ɉ ɔɇɟɋɒ ɈɎɊɋ 

ɸʧʨʠʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ñʞʝʣʝʟʘò ʠ çʧʨʦʛʨʘʤʤè ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ çʚʠʜʘè, ʘ ʢʦʥʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʘʜʘʧʪʘʮʠʶ - ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʘ, ʝʛʦ ʤʦʟʛʦʤ 

ɋ 
 

M 
 

ɋi(t) 
 

M(t+1) 
 

ʠʩʢʘʪʴ ʠ ʬʦʨʤʠʨʦʚʘʪʴ 

ʥʦʚʳʝ ʦʙʨʘʟʳ 

ʠʩʢʘʪʴ 

ʥʦʚʳʝ 

ʜʝʡʩʪʚʠʷ 

ɋr ï ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʨʘʟʳ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ      
ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʦʮʝʥʢʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʨʘʟʳ 

ʠʩʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʬʦʨʤʠʨʦʚʘʪʴ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʜʝʡʩʪʚʠʷ 

ʬʦʨʤʠʨʦʚʘʪʴ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʠʟʥʘʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ 

˴͊͟ ͎ͣͦ͘ ͍͔ͫ Ήͭͦ 
ͤ͊΄͔͡Σ ͙΅͔ͭ ͙ 
͙͔ͣͤ͘Ύ͔ͭΚΗ 

ʘʧʨʠʦʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ 

͔́ͻ͙ͤ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ 
ͭ͊ͦͣ͟ ͍͙͔͒ ͔ͤͭ ͙ͤ ͍ ͔͙͙ͭͦͪΣ ͙ͤ ͤ͊ 
͙͔ͨͪ͊ͭ͟͟ (͔ͪͦͣ͟ ͙͔ͫͫͭͣ· ˢˢ̂) 
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ȳɆəɝɓɡɋ ɒɋɘɔɊɡ, ɔɇɡɝɓɔ Ɏɗɕɔɑɢɍəɋɒɡɋ Ɋɑɥ 
ɕɔɗɘɖɔɋɓɎɥ əɕɖɆɈɑɥɤɟɎɛ ɗɎɗɘɋɒ, ɓɋ ɔɇɋɗɕɋɝɎɈɆɤɘ 
ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɆɊɆɕɘɆɜɎɎ, ɑɎɇɔ ɖɋɞɆɤɘ ɕɖɔɇɑɋɒə 

ɘɔɑɢɐɔ ɝɆɗɘɎɝɓɔ 

Å ˿͙͔ͫͭͣ· ͍͙ͪ͊ͫͨͦͤ͊͊ͤ͘Ύ  

Å Fuzzy logic  ό͔ͤ;͔ͭ͊͟Ύ ͎͙ͦ͊͟͡ύ  

Å Markov Decision Processes (MDP)    ό͍͙͔ͣ͊ͪͦͫ͟͟ ͨͪͦͼ͔ͫͫ·ύ 

Å Bayes rule    όˣ͚͔͍͙͔͊ͫͦͫ͟ ͍͙ͨͪ͊͊͡ύ 

Å Entropy Maximum method    ό͔ͣͭͦ͒ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ Ή͙͙ͤͭͪͦͨύ 

Å Hybrid systems    ό͎͙͙͋ͪ͒ͤ·͔ ͙͔ͫͫͭͣ·ύ 

Å Artificial neural networks   (͔͚͔͙ͤͪͦͫͭ) 

Å PID controllers    (˽ˮ-˨͔͎ͪͯ͡Ύͭͦͪ·) 

Å Reinforcement learning    (ͦ͋ͯ;͔͙͔ͤ ͫ ͔͔͙͔ͨͦ͒ͪͨͤͣ͟͡) 

Å ͙ ͎͙͔͒ͪͯ ͔ͣͭͦ͒· Data Mining 
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ȰɔɓɜɋɕɘəɆɑɢɓɆɥ ɒɔɊɋɑɢ ɓɋɖɈɓɔɏ 
ɗɎɗɘɋɒɡ ï ɗɎɗɘɋɒɆ çȦɈɘɔɓɔɒɓɔɉɔ 
ȦɊɆɕɘɎɈɓɔɉɔ ȹɕɖɆɈɑɋɓɎɥè (ȦȦȹ) 

ʎʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʤʦʟʛʘ: 
1. ɺʳʞʠʚʘʥʠʝ 

2. ʅʘʢʦʧʣʝʥʠʝ ʟʥʘʥʠʡ 

ȬɊɆɓɔɈ Ȧ.Ȧ. 
ȦɈɘɔɓɔɒɓɡɏ 
ɎɗɐəɗɗɘɈɋɓɓɡɏ 
Ɏɓɘɋɑɑɋɐɘ. 
ȲɔɓɔɉɖɆɚɎɥ. Ȳ.: 
ȧȮȳȴȲ. ȱɆɇɔɖɆɘɔɖɎɥ 
ɍɓɆɓɎɏ, 2008.   

ʉʨʝʜʘ 

˻  ̂

̂  ˿

 
 
ͫͭͦ͟ 

 
 
͙ͫͭͦ
 ͟
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ȷɔɗɘɆɈ Ɏ ɗɘɖəɐɘəɖɆ ɗɎɗɘɋɒɡ ȦȦȹ ïɗɆɒɔɔɇəɝɆɋɒɔɉɔ 
ɖɆɗɕɔɍɓɆɤɟɋ-əɕɖɆɈɑɥɤɟɋɉɔ ɐɔɒɕɑɋɐɗɆ 

ʉ
 
 
ʈ
 
 
ɽ
 
 
ɼ
 
 
ɸ

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ (ʤʦʟʛ)  

ʇʘʤʷʪʴ 

ʨʘʩʧʦʟʥʘʥʥʳʭ 

ʦʙʨʘʟʦʚ 

ʇʘʤʷʪʴ 

ʚʳʙʨʘʥʥʳʭ 

ʜʝʡʩʪʚʠʡ 

ʇʘʤʷʪʴ ʪʝʢʫʱʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʦʮʝʥʦʢ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʆʋ 

ʆʧʝʨʘʪʠʚʥʘʷ 

ʧʘʤʷʪʴ ʦʮʝʥʦʢ 

ʜʝʡʩʪʚʠʡ 

ʇʘʤʷʪʴ 

ʦʙʨʘʟʦʚ 

ɹʘʟʘ 

ɿʥʘʥʠʡ 

ʇʘʤʷʪʴ   

ʩʦʚʝʨʰʝʥʥʳʭ  

ʜʝʡʩʪʚʠʡ 

ʇʦʜʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ 

ʇʦʜʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ɹɿ 

ʇʦʜʩʠʩʪʝʤʘ 

ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ  

ʇʦʜʩʠʩʪʝʤʘ 

ʵʤʦʮʠʡ 

ʇʦʜʩʠʩʪʝʤʘ 

ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʨʝʤʝʥʠ 

ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ 

ʇʘʤʷʪʴ ʵʤʦ ï

ʮʠʦʥʘʣʴʥʳʭ 

ʦʮʝʥʦʢ ʦʙʨʘʟʦʚ 

ʩ
ʝ
ʥ
ʩ
ʦ
ʨ
ʳ

 
 ʠ
ʩ
ʧ
ʦ
ʣ
ʥ
ʠ
ʪ
ʝ
ʣ
ʠ

 

ɸʣʛʦʨʠʪʤ çʜʚʘ ʚ ʦʜʥʦʤè: 

1. ɻʥʦʩʝʦʣʦʛʠʷ ï ʧʦʠʩʢ ʟʥʘʥʠʡ 

2. ʆʧʪʠʤʠʟʘʮʠʷ ï ʧʨʠʥʷʪʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 
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ȷɔɗɘɆɈ Ɏ ɗɘɖəɐɘəɖɆ ɗɎɗɘɋɒɡ ȦȦȹ ïɗɆɒɔɔɇəɝɆɋɒɔɉɔ 
ɖɆɗɕɔɍɓɆɤɟɋ-əɕɖɆɈɑɥɤɟɋɉɔ ɐɔɒɕɑɋɐɗɆ               

(Ɉ ɇɔɑɋɋ ɑɆɐɔɓɎɝɓɔɒ ɈɆɖɎɆɓɘɋ) 

1. ʆʙʨʘʪʥʳʝ ʩʚʷʟʠ 

2. ʉʘʤʦʦʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ  ʥʘʢʦʧʣʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ 

3. ʉʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʦʮʝʥʦʢ ʥʘ ʚʩʝ ʧʨʦʮʝʩʩʳ 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ: ʧʦʠʩʢ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ 

ʤʝʞʜʫ ʜʠʩʢʨʝʪʥʳʤʠ 

ʤʥʦʞʝʩʪʚʘʤʠ ʚʭʦʜʥʳʭ ʠ 

ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ 
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ȲɓɔɌɋɗɘɈɆ ɊɎɗɐɖɋɘɓɡɛ ɔɇɠɋɐɘɔɈ: ɔɇɖɆɍɔɈ, ɊɋɏɗɘɈɎɏ Ɏ ɐɆɝɋɗɘɈɋɓɓɡɛ 
(ɣɒɔɜɎɔɓɆɑɢɓɡɛ) ɔɜɋɓɔɐ.  

ȴɘɔɇɖɆɌɋɓɎɥ ɒɋɌɊə ɒɓɔɌɋɗɘɈɆɒɎ, ɔɘɖɆɌɆɤɟɎɋ ɕɖɎɝɎɓɓɔ-ɗɑɋɊɗɘɈɋɓɓɡɋ ɗɈɥɍɎ 
ɔɇɖɆɍɔɈ, ɊɋɏɗɘɈɎɏ Ɏ ɣɒɔɜɎɔɓɆɑɢɓɡɛ ɔɜɋɓɔɐ.  

ʀʩʪʦʨʠʷ 

ʵʚʦʣʶʮʠʠ 

ʦʙʲʝʢʪʘ 

ɃɑɋɒɋɓɘɆɖɓɔɋ ɍɓɆɓɎɋ 

ȧɆɍɆ ȭɓɆɓɎɏ ɗɐɑɆɊɡɈɆɋɘɗɥ 
Ɏɍ ɒɓɔɌɋɗɘɈɆ 
ɗɘɖəɐɘəɖɎɖɔɈɆɓɓɡɛ 
ɣɒɕɎɖɎɝɋɗɐɎ ɓɆɏɊɋɓɓɡɛ  
ɣɑɋɒɋɓɘɆɖɓɡɛ ɍɓɆɓɎɏ   

ȴɇɖɆɍɡ  
ɗɔɗɘɔɥɓɎɥ 

ȴɇɖɆɍ  
ɊɋɏɗɘɈɎɥ m  

ȴɇɖɆɍ  
ɊɋɏɗɘɈɎɥ k  

ȴɇɖɆɍ  
ɊɋɏɗɘɈɎɥ j  

ȴɇɖɆɍ  
ɖɋɍəɑɢɘɆɘɔɈ n  

ȴɇɖɆɍ  
ɖɋɍəɑɢɘɆɘɔɈ m  

ȴɇɖɆɍ  
ɖɋɍəɑɢɘɆɘɔɈ k  

ȴɇɖɆɍɡ  
ɖɋɍəɑɢɘɆɘɔɈ j  

ɒɔɒɋɓɘ t - 2  ɒɔɒɋɓɘ t - 1  ɒɔɒɋɓɘ t  

S j S 

k S 

m S 

n 

ɃɒɔɜɎɔɓɆɑɢɓɡɋ 
ɔɜɋɓɐɎ 

ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʦʠʩʢʘ ʟʘʢʦʥʦʤʝʨʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ 

ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ ʩʠʛʥʘʣʦʚ  
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ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 
-  ɗɔɗɘɔɎɘ Ɏɍ əɕɖɋɌɊɆɤɟɋɉɔ ɖɆɗɕɔɍɓɆɈɆɓɎɥ ɔɇɖɆɍɔɈ ï 
ɣɑɋɒɋɓɘɆɖɓɡɛ ɍɓɆɓɎɏ 

ȴɇɖɆɍɡ  
ɗɔɗɘɔɥɓɎɥ 

ȴɇɖɆɍ  
ɊɋɏɗɘɈɎɥ m  

ȴɇɖɆɍ  
ɊɋɏɗɘɈɎɥ k  

ȴɇɖɆɍ  
ɊɋɏɗɘɈɎɥ j  

ȴɇɖɆɍ  
ɖɋɍəɑɢɘɆɘɔɈ n  

ȴɇɖɆɍ  
ɖɋɍəɑɢɘɆɘɔɈ m  

ȴɇɖɆɍ  
ɖɋɍəɑɢɘɆɘɔɈ k  

ȴɇɖɆɍɡ  
ɖɋɍəɑɢɘɆɘɔɈ j  

ɒɔɒɋɓɘ t  ɒɔɒɋɓɘ t +1  ɒɔɒɋɓɘ t +2  

S j S 

k S 

m S 

n 

ɃɒɔɜɎɔɓɆɑɢɓɡɋ 
ɔɜɋɓɐɎ 

ȶɆɗɕɔɍɓɆɈɆɓɎɋ ɘɋɐəɟɎɛ 
əɗɑɔɈɎɏ ï ɔɇɖɆɍɔɈ Ɏ 
ɣɒɔɜɎɔɓɆɑɢɓɡɛ ɔɜɋɓɔɐ  

ȹɕɖɋɌɊɆɤɟɋɋ ɖɆɗɕɔɍɓɆɈɆɓɎɋ -  
ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɈɔɍɒɔɌɓɡɛ ɊɋɏɗɘɈɎɏ 
Ɏ Ɏɛ ɗɑɋɊɗɘɈɎɏ ï ɔɇɖɆɍɔɈ Ɏ 
ɣɒɔɜɎɔɓɆɑɢɓɡɛ ɔɜɋɓɔɐ  

ȴɗɓɔɈɆɓɎɋ Ɋɑɥ ɕɖɎɓɥɘɎɥ ɖɋɞɋɓɎɏ  
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ȵɔɎɗɐ ɍɆɐɔɓɔɒɋɖɓɔɗɘɋɏ (ɔɇɖɆɍɔɈ) Ɉ ɕɖɋɊɡɗɘɔɖɎɎ 
Ɏ ɖɋɞɋɓɎɋ ɍɆɊɆɝɎ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ 
ɐɑɆɗɗɎɚɎɐɆɜɎɎ 

ȵɆɒɥɘɢ  
ɕɖɋɊɡɗɘɔɖɎɎ 

ȦɈɘɔɒɆɘɎɝɋɗɐɆɥ  
ɐɑɆɗɗɎɚɎɐɆɜɎɥ 

ȻɖɆɓɋɓɎɋ ɓɆɏɊɋɓɓɡɛ ɍɆɐɔɓɔɒɋɖɓɔɗɘɋɏ 
(ɔɇɖɆɍɔɈ).  

ȵɆɒɥɘɢ ɔɇɖɆɍɔɈ 

ȶɆɗɕɔɍɓɆɈɆɓɎɋ ɔɇɖɆɍɔɈ.  ȶɆɗɕɔɍɓɆɈɆɓɎɋ ɔɇɖɆɍɔɈ 

ȵɔɎɗɐ ɍɆɐɔɓɔɒɋɖɓɔɗɘɎ ɓɆɊ ɍɆɐɔɓɔɒɋɖɓɔɗɘɥɒɎ 
(ɘ.ɋ., ɗɑɔɌɓɡɋ, ɗɔɗɘɆɈɓɡɋ Ɏ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔ-
Ɉɖɋɒɋɓɓɡɋ ɔɇɖɆɍɡ)   

ȵɔɎɗɐ ɕɖɎɝɎɓɓɔ-ɗɑɋɊɗɘɈɋɓɓɡɛ ɗɈɥɍɋɏ ɒɋɌɊə 
ɔɇɖɆɍɆɒɎ Ɏ ɊɋɏɗɘɈɎɥɒɎ ɎɗɕɔɑɓɎɘɋɑɋɏ -  ɕɔɎɗɐ 
ɍɓɆɓɎɏ    

ȵɔɎɗɐ  
ɍɓɆɓɎɏ 

ȭɆɊɆɝɆ ɈɡɈɔɊɆ ɓɔɈɡɛ ɍɓɆɓɎɏ Ɏ 
ɕɖɋɊɗɘɆɈɑɋɓɎɥ ɍɓɆɓɎɏ 

ȨɡɈɔɊ  
ɓɔɈɡɛ  
ɍɓɆɓɎɏ 

ȵɖɋɊɗɘɆɈɑɋɓɎɋ 
ɍɓɆɓɎɏ Ɉ  
ȧɆɍɋ ȭɓɆɓɎɏ 

ȭɆɊɆɝɆ ɕɖɎɓɥɘɎɥ ɖɋɞɋɓɎɏ  

ȵɖɎɓɥɘɎɋ ɗəɇɔɕɘɎɒɆɑɢɓɡɛ ɖɋɞɋɓɎɏ 

ɿʘʜʘʯʠ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ  

Ɏ ɓɋɐɔɘɔɖɡɋ ɊɖəɉɎɋ   
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ȵɖɎɓɜɎɕɡ ɖɋɆɑɎɍɆɜɎɎ ɔɗɓɔɈɓɡɛ ɕɔɊɗɎɗɘɋɒ 
ɗɎɗɘɋɒɡ ȦȦȹ 

ʀʜʝʷ ʩʠʩʪʝʤʳ ɸɸʋ ʩʦʩʪʦʠʪ ʚʦ ʚʟʘʠʤʦʩʦʛʣʘʩʦʚʘʥʥʦʤ 

ʨʝʰʝʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ.  ɼʣʷ ʨʝʰʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʭʦʜʷʱʠʝ ʢ ʩʣʫʯʘʶ ʤʝʪʦʜʳ.  

Ȫɑɥ ɕɔɗɘɖɔɋɓɎɥ Ɏ ɔɕɘɎɒɎɍɆɜɎɎ 
ɕɔɊɗɎɗɘɋɒ ɒɡ əɒɋɋɒ 
ɎɗɕɔɑɢɍɔɈɆɘɢ ɒɋɘɔɊɡ: 

- ɉɋɔɒɋɘɖɎɝɋɗɐɎɋ Ɏ Ɉɋɖɔɥɘɓɔɗɘɓɡɋ 
ɗɆɒɔɔɇəɝɆɋɒɡɋ ɗɎɗɘɋɒɡ    
ɖɆɗɕɔɍɓɆɈɆɓɎɥ,  

- ɓɋɝɋɘɐəɤ ɑɔɉɎɐə,  

- ɊɋɘɋɖɒɎɓɎɖɔɈɆɓɓɡɋ ɛɆɔɘɎɝɋɗɐɎɋ 
ɕɖɔɜɋɗɗɔɖɡ,  

- ɐɔɓɋɝɓɡɋ ɆɈɘɔɒɆɘɡ, 

- ɓɋɏɖɔɓɓɡɋ ɗɋɘɎ,  

- ɒɆɖɐɔɈɗɐɎɋ ɕɖɔɜɋɗɗɡ, 

- ɉɋɓɋɘɎɝɋɗɐɎɋ ɆɑɉɔɖɎɘɒɡ,  

- ɗɕɋɜɎɆɑɢɓɡɋ  ɓɋɏɖɔɓɔɕɔɊɔɇɓɡɋ 
ɗɋɘɎ ȦȦȹ 
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ȵɖɎɓɜɎɕɡ ɖɋɆɑɎɍɆɜɎɎ ɔɗɓɔɈɓɡɛ ɕɔɊɗɎɗɘɋɒ 
ɒɔɍɉɆ ɓɆ ɔɗɓɔɈɋ ɗɕɋɜɎɆɑɢɓɡɛ 

ɓɋɏɖɔɓɔɕɔɊɔɇɓɡɛ ɣɑɋɒɋɓɘɔɈ Ɏ ɗɋɘɋɏ 

ʧʨʦʚʝʨʢʘ 

ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʘʚʠʣʘ ʠ 

ʩʨʝʜʩʪʚʘ 

ʧʦʤʝʭʦʟʘʱʠ

ʱʝʥʥʦʩʪʠ 

ʧʨʦʚʝʨʢʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʧʨʘʚʠʣʘ  

ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 
ʧʘʤʷʪʴ 

ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʷ ʦ 

ʛʝʥʝʨʘʮʠʠ 

ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ 

ʛʝʥʝʨʘʮʠʷ 

ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  

ʚʭʦʜʥʦʡ 

ʩʠʛʥʘʣ 

ʦʙʨʘʪʥʦʡ  
ʩʚʷʟʠ  

. 

. 

. 

. 

. 

. 

ʄʦʜʝʣʴ ʥʝʡʨʦʥʘ ʚ ʤʝʪʦʜʝ ɸɸʋ ʚ ʦʙʱʝʤ ʚʠʜʝ 

ʅʝʡʨʦʥ ʥʝ ʧʦʨʦʛʦʚʳʡ ʩʫʤʤʘʪʦʨ, 

ʘ ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʘʤʦʦʙʫʯʘʝʤʘʷ 

ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ! 

Ȩ ɕɖɆɈɎɑɆ ɚɔɖɒɎɖɔɈɆɓɎɥ ɔɇɖɆɍɆ 
ɈɛɔɊɥɘ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɡɏ Ɏ 
ɗɘɆɘɎɗɘɎɝɋɗɐɎɏ ɐɖɎɘɋɖɎɎ  

ȱɔɉɎɝɋɗɐɆɥ ɗɛɋɒɆ ɓɋɏɖɔɓɆ  
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ȺɔɖɒɆɑɎɍɒ ɇɆɍɔɈɔɏ ɒɔɊɋɑɎ ɓɋɏɖɔɓɆ Ɉ 
ɗɎɗɘɋɒɋ ȦȦȹ 

ʧʨʦʚʝʨʢʘ 

ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʢʨʠʪʝʨʠʷ 

ʧʨʦʚʝʨʢʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʦ 

ʢʨʠʪʝʨʠʷ 

ʚʳʭʦʜʥʦʡ 

ʪʨʠʛʛʝʨ 
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Special models of neuron for AAC systems 

The AAC neuron is a simple self-learning recognition system   

One the self-learning AAC neuron can be presented by one 

special artificial neural network from 9 traditional formal neurons   
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ȵɖɎɒɋɖ ɖɆɇɔɘɡ ɚɖɆɉɒɋɓɘɆ ɗɋɘɎ ɕɔɊɗɎɗɘɋɒɡ 
ɚɔɖɒɎɖɔɈɆɓɎɥ Ɏ ɖɆɗɕɔɍɓɆɈɆɓɎɥ ɔɇɖɆɍɔɈ 

ʥʝʡʨʦʥ çʤʦʝʡ ʙʘʙʫʰʢʠè  ʧʨʦʦʙʨʘʟ çʤʦʝʡ ʙʘʙʫʰʢʠè  

ʦʙʫʯʝʥʠʝ  ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʦʙʨʘʟ çʤʦʝʡ ʙʘʙʫʰʢʠè  

ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʥʝʡʨʦʥʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ çʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡè: 
- ʉʘʤʦʦʙʫʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ 

- ʇʘʨʘʜʠʛʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʥʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʜʨ.   
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ȴɕɘɎɒɎɍɆɜɎɥ ɓɋɏɖɔɓɔɕɔɊɔɇɓɡɛ ɕɔɊɗɎɗɘɋɒ 
 ɗ ɕɔɒɔɟɢɤ ɉɋɓɋɘɎɝɋɗɐɎɛ ɆɑɉɔɖɎɘɒɔɈ ï 
ɆɓɆɑɔɉ ɚɎɑɔɉɋɓɋɍɆ (ɖɆɍɈɎɘɎɥ ɈɎɊɆ) 

çʄʫʪʘʮʠʠè ʧʦʣʝʡ ʟʨʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ 

ʜʘʪʯʠʢʦʚ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʘʣʛʦʨʠʪʤʘʤʠ 

ʨʘʩʧʦʟʥʘʶʱʠʝ 

ʥʝʡʨʦʥʦʧʦʜʦʙʥʳʝ ʩʝʪʠ 

ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ 
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ʇʨʠʤʝʨʳ ʧʨʦʪʦʪʠʧʦʚ ʧʨʠʢʣʘʜʥʳʭ 

ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ɸɸʋ 

- ʤʘʰʠʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ 

ʥʝʨʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 
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ȺɎɍɎɝɋɗɐɆɥ ɒɔɊɋɑɢ ɓɆɓɔɗɕəɘɓɎɐɆ ɗ 
ɆɊɆɕɘɎɈɓɔɏ ɗɎɗɘɋɒɔɏ ɗɘɆɇɎɑɎɍɆɜɎɎ əɉɑɔɈɔɉɔ 

ɊɈɎɌɋɓɎɥ 

ʄʦʜʝʣʠ ʘʜʘʧʪʠʚʥʳʭ ʥʘʥʦʩʧʫʪʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʘʤʦʦʙʫʯʘʪʴʩʷ 

ʫʧʨʘʚʣʝʥʠʶ ʩʚʦʠʤ ʫʛʣʦʚʳʤ ʜʚʠʞʝʥʠʝʤ, ʫʯʘʪʩʷ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʦʪʩʣʝʞʠʚʘʪʴ ʟʘʜʘʥʥʦʝ 

ʜʚʠʞʝʥʠʝ  

../../Clips/satellite clip_0005.wmv
../../Clips/MVI_0922_толчек карандашем.AVI
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ɸʜʘʧʪʠʚʥʳʡ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʦʙʫʯʘʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʝ 

../../Clips/Robot 1_0002.wmv
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ȰɔɒɕɢɤɘɋɖɓɆɥ ɒɔɊɋɑɢ ɒɔɇɎɑɢɓɔɉɔ ɖɔɇɔɘɆ ɗ    
3 -əɖɔɈɓɋɈɔɏ ɗɎɗɘɋɒɔɏ ɆɈɘɔɓɔɒɓɔɉɔ ɆɊɆɕɘɎɈɓɔɉɔ 

əɕɖɆɈɑɋɓɎɥ 

ȹɖɔɈɓɎ ɗɎɗɘɋɒɡ 
əɕɖɆɈɑɋɓɎɥ: 

 
-  çȰɔɒɆɓɊɎɖè 
-  çȾɘəɖɒɆɓè 
-  çȨɔɊɎɘɋɑɢè 

 
 
 
 

../../Clips/Robot.avi
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ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʘʰʠʥ ʩ 

ʘʜʘʧʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ (ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʥʝʨʚʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ) ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ɸɸʋ 

ɸʜʘʧʪʠʚʥʳʡ ʤʦʙʠʣʴʥʳʡ 

ʨʦʙʦʪ, ʩʧʦʩʦʙʥʳʡ 

ʩʘʤʦʦʙʫʯʘʪʴʩʷ 

ʙʝʟʘʚʘʨʠʡʥʦʤʫ ʜʚʠʞʝʥʠʶ 

ʚ ʩʨʝʜʝ ʠ ʚʳʧʦʣʥʝʥʠʶ 

ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ï ʩʙʦʨʢʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʫʩʦʨʘ 

ȺɎɍɎɝɋɗɐɆɥ ɒɔɊɋɑɢ ɆɊɆɕɘɎɈɓɔɉɔ 
ɒɔɇɎɑɢɓɔɉɔ ɖɔɇɔɘɆ ȩɓɔɒ ɷ9  

ɺʩʝ ʪʘʢʠʝ ʤʘʰʠʥʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʧʦʜʦʙʥʳʝ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ  

ʇʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ 

ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʧʦʣʦʤʢʘʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ñAdCASò System ï Adaptive Control       

of Active Car Suspension 

The car suspension has to have an 

active actuator. Then the AAC 

accumulates empirical knowledge 

about properties of given car and 

controls the system by means ñclever  

pushesò.   

Active high pressure  
shock absorber 

force 
pressure 

or shock absorber  
with magneto-
reological fluid 
(MRF) 

AdCAS system increases the comfort,  stability and controllability of the car 

Empirical 
Knowledge Base  

Obstacle on 
the road  

Smooth  motion 
of the car body 
under control 

Control 
pulses to 
actuator  

ISP  RAS 

ATS APS  

Without 
control   


