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ʏʪʦ ʪʘʢʦʝ ʘʜʘʧʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ï ʵʪʦ ʯʪʦ-ʪʦ 

ʥʦʚʦʝ, ʟʘʙʳʪʦʝ ʩʪʘʨʦʝ, ʠʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ 

ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ? 

 

ɸʜʘʧʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʘʜʠʦʪʝʭʥʠʢʝ ʠ ʩʚʷʟʠ 

 

çɸʜʘʧʪʘʮʠʷ (ʧʦʟʜʥʝʣʘʪʠʥʩʢʦʝ adaptio ï ʧʨʠʣʘʞʠʚʘʥʠʝ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʦʪ ʣʘʪʠʥʩʢʦʛʦ adapto ï ʧʨʠʩʧʦʩʦʙʣʷʶ) 

ï ʧʨʦʮʝʩʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʪʨʦʝʥʠʡ ʠ ʬʫʥʢʮʠʡ 

ʦʨʛʘʥʠʟʤʦʚ (ʦʩʦʙʝʡ, ʧʦʧʫʣʷʮʠʡ, ʚʠʜʦʚ) ʠ ʠʭ ʦʨʛʘʥʦʚ ʢ 

ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜérè 
 

                       ɹʦʣʴʰʘʷ ʉʦʚʝʪʩʢʘʷ ʕʥʮʠʢʣʦʧʝʜʠʷ 
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ʂʪʦ ʙʳʣ ʧʝʨʚʳʤ ? 

Â ʁʦʭʘʥ ʂʘʨʣ ʌʨʝʜʝʨʠʢ ɻʘʫʩʩ (1777-1855)  ʚ 1725  ʚ ʚʦʟʨʘʩʪʝ 18 ʣʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʣ 
ʢʨʠʪʝʨʠʡ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

       ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʘʜʘʧʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʝʢʫʨʩʠʚʥʳʝ 
ʘʣʛʦʨʠʪʤʳ ʧʦ ʢʨʠʪʝʨʠʶ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ  

 

Â ʀʩʘʘʢ ʅʴʶʪʦʥ (1643-1727)  ʧʨʝʜʣʦʞʠʣ ʠʪʝʨʘʮʠʦʥʥʳʡ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʥʘʭʦʞʜʝʥʠʷ 
ʢʦʨʥʷ (ʥʫʣʷ) ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʤʝʪʦʜ ʢʘʩʘʪʝʣʴʥʳʭ) .  

       ʕʪʦʪ ʤʝʪʦʜ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʜʠʝʥʪʥʳʭ  ʘʜʘʧʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

 

Â ʈʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ 
ʘʜʘʧʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʷʪʩʷ ʢ 40-ʤ ï 50-ʤ ʛʦʜʘʤ 20-ʛʦ ʚʝʢʘ:  

 

               ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ ʂʦʣʤʦʛʦʨʦʚ (1903 -1987)  

 

 

         

         

               ʅʦʨʙʝʨʪ  ɺʠʥʝʨ (1894-1964)                          ʄʘʨʢ ɻʨʠʛʦʨʴʝʚʠʯ ʂʨʝʡʥ (1907-1989)   

 

 

                

                

               ʅʦʨʤʘʥ ʃʝʚʠʥʩʦʥ (1912-1975)   
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ʂʪʦ ʩʜʝʣʘʣ ʧʝʨʚʳʡ ʘʜʘʧʪʠʚʥʳʡ ʬʠʣʴʪʨ ? 

çʗ ʙʳʣ ʟʥʘʢʦʤ ʩ ʪʝʦʨʠʝʡ 

ʚʠʥʝʨʦʚʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ 

ʥʝʧʨʝʨʳʚʥʦʡ ʠ ʜʠʩʢʨʝʪʥʦʡ 

ʬʦʨʤʘʭ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʬʠʣʴʪʨʘ ɺʠʥʝʨʘ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʚʟʘʠʤʥʫʶ 

ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ 

ʤʝʞʜʫ ʚʭʦʜʥʳʤ ʠ ʪʨʝʙʫʝʤʳʤ 

ʩʠʛʥʘʣʘʤʠ. ʕʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦ, 

ʢʦʛʜʘ ʚʳ ʜʝʣʘʝʪʝ ʜʦʤʘʰʥʠʝ 

ʫʧʨʘʞʥʝʥʠʷ, ʥʦ ʯʪʦ ʚʘʤ ʜʝʣʘʪʴ 

ʥʘ ʧʨʘʢʪʠʢʝ, ʢʦʛʜʘ ʩʪʘʪʠʩʪʠʢʫ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʠʢʪʦ ʚʘʤ ʥʝ 

ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ? ɺʩʝ ʯʪʦ ʫ 

ʚʘʩ ʝʩʪʴ ï ʵʪʦ ʩʘʤʠ ʚʭʦʜʥʳʝ 

ʩʠʛʥʘʣʳ éè 

 ɹʝʨʥʘʨʜ ʋʠʜʨʦʫ  - 

ʠʟʦʙʨʝʪʘʪʝʣʴ LMS-ʘʣʛʦʨʠʪʤʘ 

 
Widrow B. Thinking about thinking: the 

discovery of the LMS algorithm ï DSP history // 

IEEE Signal Processing Magazine. ï 2005. ï Vol. 

22. ï ˉ1. ï P. 100ï106 

Widrow B. Hoff M.E. Adaptive 

switching circuits // IRE WESCON 

Convention Record. ï 1960. -ï Part 4. 

ï P. 96ï104 
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ʂʦʛʜʘ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʘʧʪʠʚʥʳʡ ʬʠʣʴʪʨ? 

ʉʚʦʡʩʪʚʘ ʬʠʣʴʪʨʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʳʯʥʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʨʝʙʫʝʤʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ 

ʬʠʣʴʪʨʘ ʠ ʝʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ. ɽʩʣʠ 

ʩʧʝʮʠʬʠʢʘʮʠʶ ʢ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘ ʥʝʚʦʟʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʨʘʥʝʝ ʠʣʠ ʢʦʛʜʘ ʵʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ, ʪʦ ʚʤʝʩʪʦ ʬʠʣʴʪʨʦʚ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʠʣʴʪʨʳ ʩ ʠʟʤʝʥʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʘʧʨʠʤʝʨ, 

ʘʜʘʧʪʠʚʥʳʝ ʬʠʣʴʪʨʳ  

ɺ ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʘʜʘʧʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʥʘʭʦʜʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʘʜʘʧʪʠʚʥʳʡ ʬʠʣʴʪʨ. 

ʌʠʣʴʪʨʘʮʠʷ ï ʵʪʦ ʦʙʨʘʙʦʪʢʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʠʟʚʣʝʯʝʥʠʝ ʠʥʪʝʨʝʩʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ʩʠʛʥʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  
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ʂʘʢʠʝ ʙʳʚʘʶʪ ʘʜʘʧʪʠʚʥʳʝ ʬʠʣʴʪʨʳ (ɸʌ) ? 

ʆʜʥʦʢʘʥʘʣʴʥʳʡ ɸʌ ʄʥʦʛʦʢʘʥʘʣʴʥʳʡ ɸʌ 

ɸʜʘʧʪʠʚʥrʡ ʬʠʣɹʪʨ

ɸʜʘʧʪʠʚʥrʡ ʘʣʛʦʨʠʪʤ
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ɻʜʝ ʧʨʠʤʝʥʷʶʪʩʷ ʘʜʘʧʪʠʚʥʳʝ ʬʠʣʴʪʨʳ ? ï ʅʘʧʨʠʤʝʨ, 

ʚ ʘʜʘʧʪʠʚʥʳʭ ʘʥʪʝʥʥʳʭ ʨʝʰʝʪʢʘʭ (ɸɸʈ) 

ɸʜʘʧʪʠʚʥr ʡ ʧʨʦʮʝʩʩʦʨ
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ɻʜʝ ʧʨʠʤʝʥʷʶʪʩʷ ʘʜʘʧʪʠʚʥʳʝ ʬʠʣʴʪʨʳ ? ï ʅʘʧʨʠʤʝʨ, 

ʚ ʘʜʘʧʪʠʚʥʳʭ ʵʭʦʢʦʤʧʝʥʩʘʪʦʨʘʭ 

ʊʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ ʊʨʝʙʫʝʤʦʝ ʧʦʜʘʚʣʝʥʠʝ ʵʭʦʩʠʛʥʘʣʘ 
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ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʘ ʵʭʦʢʦʤʧʝʥʩʘʮʠʷ ? 
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ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ? 
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