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ɺɺɽɼɽʅʀɽ 

ʋ ʤʝʥʷ ʜʦʩʪʘʪʦʯʥʦ ʜʝʥʝʛ, ʯʪʦʙʳ ʭʚʘʪʠʣʦ ʥʘ ʚʩʶ ʦʩʪʘʚʰʫʶʩʷ 

ʞʠʟʥʴ, ʧʦʢʘ ʷ ʥʝ ʢʫʧʣʶ ʯʪʦ-ʥʠʙʫʜʴ. ð ɼʞʝʢʠ ʄʝʡʩʦʥ 

(Jackie Mason) 

ɹʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ ð ʵʪʦ ʧʨʦʚʝʨʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʠʤʝʥʠʤʘʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʨʧʦʨʘʮʠʝʡ Toyota ʠ ʜʨʫʛʠʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ ʪʝʨʤʠʥ 

ʯʘʱʝ ʧʨʠʤʝʥʠʤ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʦʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʢʘʢ 

ʚʥʫʪʨʠ Toyota ʪʘʢ ʠ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 1.  

ʀʟʦʙʨʘʞʝʥʠʝ ʠ ʤʝʪʘʬʦʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʥʘʤ ʥʨʘʚʠʪʩʷ ʜʦʥʦʩʠʪʴ ʢʣʶʯʝʚʫʶ 

ʦʰʠʙʢʫ ʚ ʧʦʥʠʤʘʥʠʠ ð ʠ ʚʤʝʩʪʝ ʩ ʥʝʡ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ð ʵʪʦ ʵʩʪʘʬʝʪʥʳʡ ʙʝʛ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʵʩʪʘʬʝʪʥʳʭ ʙʝʛʫʥʦʚ, ʢʦʪʦʨʳʝ ʪʦʧʯʫʪʩʷ ʥʘ ʤʝʩʪʝ ʚ ʦʞʠʜʘʥʠʠ 

ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʠ ʦʪ ʩʚʦʠʭ ʙʝʛʫʱʠʭ ʢʦʣʣʝʛ. ɹʫʭʛʘʣʪʝʨ ʬʠʥʘʥʩʦʚʦʛʦ 

ʜʝʧʘʨʪʘʤʝʥʪʘ, ʚ ʫʞʘʩʝ ʛʣʷʜʷ ʥʘ ʪʘʢʠʝ ʢʦʰʤʘʨʥʳʝ 'ʧʦʪʝʨʠ' ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʟʘʛʨʫʟʢʠ, ʚʝʨʦʷʪʥʦ ʧʦʪʨʝʙʦʚʘʣ ʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʦʣʠʪʠʢʫ "95% ʫʪʠʣʠʟʘʮʠʷ ʨʝʩʫʨʩʦʚ", 

ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʙʝʛʫʥʳ ʟʘʛʨʫʞʝʥʳ ʠ óʧʨʦʜʫʢʪʠʚʥʳô. ʅʘʚʝʨʥʷʢʘ ð 

ʧʦʩʦʚʝʪʦʚʘʣ ʙʳ ʦʥ ð ʙʝʛʫʥʳ ʤʦʛʣʠ ʙʳ ʙʝʞʘʪʴ ʪʨʠ ʵʩʪʘʬʝʪʳ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ñʫʪʠʣʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚò, ʠʣʠ ʦʥʠ ʤʦʛʣʠ ʙʳ ʙʝʞʘʪʴ ʚ ʛʦʨʫ ʚ ʧʨʦʮʝʩʩʝ ʦʞʠʜʘʥʠʷ 

ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʠ.  

ɿʘʙʘʚʥʦ... ʅʦ ʪʘʢʦʝ ʤʳʰʣʝʥʠʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʥʦʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʯʠʭ 2. ʀ ʢʦʥʝʯʥʦ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʚʦʪ ʢʘʢ ʟʚʫʯʠʪ 

ʢʣʶʯʝʚʘʷ ʠʜʝʷ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ:  

  

 
1 . ɼʣʷ ʯʠʪʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʟʘʤʝʪʠʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʦʜʭʦʜʘ ʜʦʚʦʣʴʥʦ ʦʙʱʠʝ, ʪʘʢʠʝ ʢʘʢ ʦʙʨʘʟ ʤʳʰʣʝʥʠ ̫ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʤʝʥʝʜʞʝʨʳ-

ʫʯʠʪʝʣʷ ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ ʚ ʩʚʦʸʤ ʜʝʣʝ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʥʘʩʪʘʚʥʠʢʦʚ. ʅʦ ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʥʮʠʧʳ ʧʦʪʨʝʙʫʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʥʘʧʨʠʤʝʨ: ʧʨʝʚʦʩʭʦʜʥʳʝ ʠʥʞʝʥʝʨʳ ʩ ʙʦʣʴʰʠʤ 

ʩʪʘʞʝʤ ʚ ʧʨʝʚʦʩʭʦʜʥʳʝ ʨʘʙʦʯʠʝ ʩ ʙʦʣʴʰʠʤ ʩʪʘʞʝʤ, ʠʣʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʥʦʚʳʝ 

ʩʝʨʚʠʩʳ. 

2 . ʉʤʦʪʨʠʪʝ, ʥʘʧʨʠʤʝʨ, PRTM [McGrath96, McGrath04] ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʜʙʦʨʢʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ð ʠ ʥʝ-

ʙʝʨʝʞʣʠʚʳʭ ð ʠʜʝʡ ʧʨʦʜʫʢʪʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ʉʣʝʜʠ ʟʘ ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʦʡ, ʘ ʥʝ ʟʘ ʙʝʛʫʥʘʤʠ. 
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ʀʟʤʝʨʷʝʪ ʣʠ ʚʘʰʘ ʦʨʛʘʥʠʟʘʮʠʷ ñʧʨʦʜʫʢʪʠʚʥʦʩʪʴò ʠ ñʵʬʬʝʢʪʠʚʥʦʩʪʴò ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ 

ʣʶʜʠ ʟʘʛʨʫʞʝʥʳ ʠʣʠ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʪʨʘʪʠʪʩʷ ʥʘ ñʥʘʙʣʶʜʝʥʠʝ ʟʘ ʙʝʛʫʥʘʤʠò? ʀʣʠ ʦʥʘ ʠʟʤʝʨʷʝʪ 

ñʧʨʦʜʫʢʪʠʚʥʦʩʪʴò ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʳʩʪʨʦʪʳ ʧʦʩʪʘʚʢʠ ʮʝʥʥʦʩʪʠ ʨʝʘʣʴʥʦʤʫ (ʢʦʥʝʯʥʦʤʫ) ʧʦʪʨʝʙʠʪʝʣʶ, 

ʪʝʤ ʩʘʤʳʤ ñʩʣʝʜʷ ʟʘ ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʦʡò? ʂʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʩʪʘʚʣʷʝʤʳʭ ʮʝʥʥʦʩʪʝʡ ʢ ʧʦʪʝʨʷʤ 

ʚ ʚʘʰʝʡ ʨʘʙʦʪʝ? ʂʘʢʦʚʳ ʧʨʝʧʷʪʩʪʚʠʷ ʚ ʧʦʪʦʢʝ ʧʦʩʪʘʚʢʠ ʮʝʥʥʦʩʪʠ ʠ ʢʘʢ ʣʶʜʠ ʤʦʛʫʪ ʙʳʪʴ ʤʦʪʠʚʠʨʦʚʘʥʳ 

ʩʪʨʝʤʠʪʴʩʷ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ ʵʪʦʪ ʧʦʪʦʢ? ɺʦʪ ʢʘʢʠʝ ʚʦʧʨʦʩʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ. 

ɹɽʈɽɾʃʀɺʆɽ ʄʓʐʃɽʅʀɽ: ʆɹʑɸʗ ʂɸʈʊʀʅɸ 

ɹʝʨʝʞʣʠʚʳʡ ʧʦʜʭʦʜ ʠʣʠ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ (lean, lean thinking) ð ʵʪʦ ʘʥʛʣʠʡʩʢʦʝ ʥʘʟʚʘʥʠʝ, 

ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (MIT), ʩʝʡʯʘʩ 

ʠʟʚʝʩʪʥʦʝ ʚʥʫʪʨʠ ʩʦʟʜʘʚʰʝʡ ʝʛʦ ʢʦʤʧʘʥʠʠ ʢʘʢ ʇʫʪʴ Toyota (Toyota Way). 3  Toyota ð ʩʠʣʴʥʘʷ, 

ʩʪʘʙʠʣʴʥʘʷ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ, ʢʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ: 

ï ɺ 2008 ʧʨʝʚʟʦʰʣʘ GM (General Motors)  ʠ 

ʩʪʘʣʘ ʢʨʫʧʥʝʡʰʝʡ ʢʦʤʧʘʥʠʝʡ ʧʦ ʧʨʦʜʘʞʘʤ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠ ʵʪʦʤ ʙʫʜʫʯʠ ʝʱʸ ʠ 

ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʧʨʠʙʳʣʴʥʦʡ. 

ï ʂʘʧʠʪʘʣʠʟʘʮʠʷ ʨʳʥʢʘ ʚ ʄʘʝ 2007 ʙʳʣʘ 

ʙʦʣʝʝ ʯʝʤ ʚ 1.5 ʨʘʟʘ ʚʳʰʝ ʯʝʤ ʫ GM, Ford 

ʠ DaimlerChrysler ʚʤʝʩʪʝ ʚʟʷʪʳʭ. 

ï J.D. Power4  (ʠ ʧʨʦʯʠʝ) ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʦʪʤʝʯʘʣʠ Toyota, Lexus ʠ Scion ʚ ʩʧʠʩʢʝ 

ʩʘʤʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦ.  

ï ʀʥʥʦʚʘʮʠʦʥʥʘʷ, ʩ ʟʘʙʦʪʦʡ ʦʙ ʵʢʦʣʦʛʠʠ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ð ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʪʝʣʴ 

Prius ʠ ʛʠʙʨʠʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ï ɺ 2006 ʧʨʠʙʳʣʴ ʩʦʩʪʘʚʠʣʘ  $13.7 ʤʠʣʣʠʘʨʜʦʚ 

USD, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ GM ʠ Ford ʦʪʯʠʪʳʚʘʣʠʩʴ 

ʦ ʧʦʪʝʨʷʭ.a 

ï ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʜʦ 2 ʨʘʟ 

ʧʨʝʚʳʰʘʣʠ  ʥʝʢʦʪʦʨʳʭ ʢʦʥʢʫʨʝʥʪʦʚ. 

a. ɺ 2009, ʧʦʩʣʝ ʤʠʨʦʚʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ, GM ʦʙʲʷʚʠʣʠ ʩʝʙʷ ʙʘʥʢʨʦʪʦʤ. Toyota ʞʝ, 

ʧʦʥʸʩʰʘʷ ʫʙʳʪʢʠ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʦʩʪʘʸʪʩʷ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ; ʢʥʠʛʘ ʕʢʩʪʨʝʤʘʣʴʥʘʷ Toyota [OST08] ʧʦʩʚʷʱʘʝʪ ʛʣʘʚʫ ʩʚʦʝʡ ʫʩʪʦʡʯʠʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʚ ʩʚʦʝʡ ʠʥʜʫʩʪʨʠʠ. ʊʘʤ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ Toyota 

ʜʘʣʝʢʘ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʤʘʩʩʘ ʫʥʠʢʘʣʴʥʳʭ ʚʝʱʝʡ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ 

ʧʦʫʯʠʪʴʩʷ (ʪʘʢʠʭ ʢʘʢ ʛʠʙʢʠʡ ʧʦʜʭʦʜ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ), ʠ ʢʦʪʦʨʳʝ ʥʝ ʥʘʡʪʠ ʚ 

ʙʝʨʝʞʣʠʚʦʤ ʤʳʰʣʝʥʠʠ. ʄʳ ʥʝ ʥʘʩʪʘʠʚʘʝʤ ʥʘ ʪʦʤ, ʯʪʦ Toyota ʠʣʠ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ ð ʵʪʦ 

ʝʜʠʥʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʠʟʚʣʝʢʘʪʴ ʫʨʦʢʠ ʠʣʠ ʧʨʦʩʪʦ ʩʣʝʜʦʚʘʪʴ ʠʭ ʧʨʠʤʝʨʫ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʵʪʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʘʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʩʣʫʞʠʚʘʶʱʘʷ ʚʥʠʤʘʥʠʷ 

ʩʠʩʪʝʤʘ, ʩʦʟʜʘʥʥʘʷ ʜʦʚʦʣʴʥʦ ʥʘʜʸʞʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʢʦʤʧʘʥʠʝʡ. 

 
3 . ɺ ʦʨʠʛʠʥʘʣʝ ʥʘʟʚʘʥʠʝ ʟʚʫʯʘʣʦ ʢʘʢ ʉʠʩʪʝʤʘ ʋʚʘʞʝʥʠʷ ʢ ʃʶʜʷʤ. ʅʝʢʦʪʦʨʳʝ ʥʘʟʳʚʘʣʠ ʵʪʦ ʇʫʪʴ 

ʄʳʰʣʝʥʠʷ (The Thinking Way). ʉʠʩʪʝʤʘ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʢʫʣʴʪʫʨʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ Toyota ʚ 

ʧʨʦʜʫʤʳʚʘʥʠʠ ʠ ʫʩʪʨʘʥʝʥʠʠ ʢʦʨʥʝʚʳʭ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤ, ʚ ʧʦʤʦʱʠ ʦʙʱʝʩʪʚʫ ʠ ʚ ʛʫʤʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

[Fujimoto99, WJR90]. 

4 . J.D. Power ï ʧʦʧʫʣʷʨʥʳʡ ʩʘʡʪ ʩ ʨʝʡʪʠʥʛʘʤʠ ʠ ʦʙʟʦʨʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ (ʧʨʠʤ. ʧʝʨʝʚʦʜʯʠʢʘ). 
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ʉʪʦʣʧʳ ɹʝʨʝʞʣʠʚʦʛʦ ʇʦʜʭʦʜʘ - ʕʪʦ ʅʝ ʀʥʩʪʨʫʤʝʥʪʳ ʠʣʠ ʋʤʝʥʴʰʝʥʠʝ ʇʦʪʝʨʴ 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʙʣʫʞʜʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ. ʕʪʦʪ ʨʘʟʜʝʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦʙʳ 

ʨʘʟʚʝʷʪʴ ʠʭ. 

ʏʪʦ ʷʚʣʷʝʪʩʷ ʩʫʪʴʶ ʠ ʩʠʣʦʡ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʠ Toyota? 

ʂʦʛʜʘ ʷ ʚʧʝʨʚʳʝ ʥʘʯʘʣ ʠʟʫʯʘʪʴ TPS5, ʷ ʙʳʣ ʦʯʘʨʦʚʘʥ ʵʪʦʡ ʩʠʣʦʡ [ʧʦʪʦʢʦʤ ʚ ʦʜʥʦ ʠʟʜʝʣʠʝ, 

ʢʘʥʙʘʥʦʤ ʠ ʜʨʫʛʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ]. ʅʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʫʪʠ, 

ʦʧʳʪʥʳʝ ʣʠʜʝʨʳ Toyota ʥʝ ʧʝʨʝʩʪʘʚʘʣʠ ʦʙʲʷʩʥʷʪʴ ʤʥʝ, ʯʪʦ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪʝʭʥʠʢʠ ʥʝ ʙʳʣʠ 

ʢʣʶʯʝʚʳʤʠ. ʉʠʣʘ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ TPS, ʵʪʦ ʩʢʦʨʝʝ ʩʪʨʝʤʣʝʥʠʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʦʤʧʘʥʠʠ 

ʧʦʩʪʦʷʥʥʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʩʚʦʠʭ ʣʶʜʝʡ ʠ ʧʨʦʧʦʚʝʜʦʚʘʪʴ ʢʫʣʴʪʫʨʫ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʦʯʪʠ 20-ʪʠ ʣʝʪé..ʷ ʥʘʢʦʥʝʮ-ʪʦ ʧʦʣʥʦʩʪʴʶ ʵʪʦ ʦʩʦʟʥʘʣ. [Liker04] 

(ʚʳʜʝʣʝʥʠʝ ʜʦʙʘʚʣʝʥʦ) 

ɺʘʢʘʤʘʮʫ (Wakamatsu) ʠ ʂʦʥʜʦ (Kondo), ʵʢʩʧʝʨʪʳ Toyota, ʚʳʨʘʞʘʶʪ ʵʪʦ ʢʨʘʪʢʦ: 

ʉʫʪʴ [ʩʠʩʪʝʤʳ Toyota] ʚ ʪʦʤ, ʯʪʦʙʳ ʢʘʞʜʦʤʫ ʦʪʜʝʣʴʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʭʦʜʠʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʘ 

ʪʘʢʞʝ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʣʫʯʰʝʥʠʷ. [Hino06] 

ʀʥʩʪʨʫʤʝʥʪʳ ʄʝʥʝʜʞʤʝʥʪʘ ʅʝ ʷʚʣʷʶʪʩʷ ʉʪʦʣʧʘʤʠ ɹʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ 

ʇʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʮʠʪʘʪʳ ʧʦʜʯʸʨʢʠʚʘʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ 

ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʝʢʠʝ ʷʢʦʙʳ óʙʝʨʝʞʣʠʚʳʝô ʩʪʦʨʦʥʥʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʫʩʪʠʣʠ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ ʜʦ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʨʦʚʥʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʢʘʥʙʘʥ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʦʯʝʨʝʜʷʤʠ. ʕʪʠ ʚʪʦʨʠʯʥʳʝ, ʧʨʦʠʟʚʦʜʥʳʝ ʦʧʠʩʘʥʠʷ ʠʛʥʦʨʠʨʫʶʪ ʦʩʥʦʚʥʦʝ ʧʦʩʣʘʥʠʝ ʵʢʩʧʝʨʪʦʚ Toyota, 

ʢʦʪʦʨʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʩʫʪʴ ʫʩʧʝʰʥʦʛʦ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ñʩʥʘʯʘʣʘ ʚʳʨʘʱʠʚʘʪʴ ʣʶʜʝʡ, ʘ ʧʦʪʦʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʜʫʢʪʳò ʠ ʚ ʢʫʣʴʪʫʨʝ ñʙʨʦʩʘʶʱʝʡ ʚʳʟʦʚ ʩʪʘʪʫʩ-ʢʚʦò 

ʧʫʪʸʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. [Hino06] 

ʉʫʞʝʥʠʝ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʜʦ ʫʨʦʚʥʷ ʢʘʥʙʘʥʘ, ʫʧʨʘʚʣʝʥʠʷ ʦʯʝʨʝʜʷʤʠ ʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʜʦʙʥʦ ʩʦʢʨʘʱʝʥʠʶ ʧʦʜʣʠʥʥʦʡ ʜʝʤʦʢʨʘʪʠʠ ʜʦ ʦʙʳʯʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ. ɻʦʣʦʩʦʚʘʥʠʝ ð ʵʪʦ ʭʦʨʦʰʦ, ʥʦ 

ʜʝʤʦʢʨʘʪʠʷ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʠʟʦʱʨʸʥʥʘʷ ʠ ʩʣʦʞʥʘʷ. ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʜʝʚʠʟ Toyota, 

ʠʟʦʙʨʘʞʸʥʥʳʡ ʥʘ ʬʦʪʦʛʨʘʬʠʠ, ʢʦʪʦʨʫʶ ʤʳ ʩʜʝʣʘʣʠ ʚʦ ʚʨʝʤʷ ʧʦʩʝʱʝʥʠʷ Toyota ʚ ʗʧʦʥʠʠ ʥʝʩʢʦʣʴʢʦ  

  

 
5 . ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʉʠʩʪʝʤʘ Toyota (Toyota Production System, TPS) ʷʚʣʷʝʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʇʫʪʠ 

Toyota [Ohno88]. 
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ʣʝʪ ʥʘʟʘʜ; ʦʥ ʦʪʨʘʞʘʝʪ ʩʘʤʫʶ ʩʫʪʴ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʘʢʮʝʥʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ ʣʶʜʝʡ, 

ʯʪʦʙʳ ʦʥʠ ʩʪʘʣʠ ʤʘʩʪʝʨʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ: 

 

ʋʧʨʦʱʝʥʠʝ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʜʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ð ʵʪʦ ʭʦʞʜʝʥʠʝ ʧʦ ʪʝʤ ʞʝ ʛʨʘʙʣʷʤ, ʧʦ ʢʦʪʦʨʳʤ 

ʜʦ ʚʘʩ ʫʞʝ ʤʥʦʛʦ ʨʘʟ ʧʨʦʰʣʠ ʜʨʫʛʠʝ ʢʦʤʧʘʥʠʠ, ʧʦʚʝʨʭʥʦʩʪʥʦ ʠ ʙʝʟʫʩʧʝʰʥʦ ʧʳʪʘʷʩʴ ʚʥʝʜʨʠʪʴ ʪʦ, ʯʪʦ 

ʦʥʠ ʩʯʠʪʘʣʠ ʙʝʨʝʞʣʠʚʳʤ ʧʦʜʭʦʜʦʤ. 

... ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɸʤʝʨʠʢʘʥʩʢʠʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʩʯʝʨʧʘʣʠ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʫʩʧʝʭʘ Toyota (ʟʘʥʠʞʝʥʥʳʡ ʢʫʨʩ ʠʝʥʳ, ʧʦʩʣʫʰʥʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ, ʷʧʦʥʩʢʘʷ 

ʢʫʣʴʪʫʨʘ, ʧʨʝʚʦʩʭʦʜʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ), ʪʦʛʜʘ ʦʥʠ ʥʘʢʦʥʝʮ-ʪʦ ʩʤʦʛʣʠ ʧʨʠʟʥʘʪʴ, ʯʪʦ 

ʥʘʩʪʦʷʱʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ Toyota ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ óʦʙʳʯʥʳʭô ʩʦʪʨʫʜʥʠʢʦʚ. [Hamel06] 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʐʝʩʪʴ ʉʠʛʤ ɹʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ 6 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʶʜʴʤʠ ʚ Toyota, ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʐʝʩʪʠ ʉʠʛʤ, ʥʦ ʥʝ ʢʘʢ ʨʝʘʣʴʥʦʝ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ. ɹʳʚʰʠʡ ʫʧʨʘʚʣʷʶʱʠʡ 

ʟʘʚʦʜʘ Toyota ʠ ʤʝʥʝʜʞʝʨ ʧʦ ʧʝʨʩʦʥʘʣʫ ʦʙʲʷʩʥʷʝʪ: 

ñʐʝʩʪʴ ʉʠʛʤ ɹʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘò ʵʪʦ ʧʦʜʙʦʨʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʨʝʥʠʥʛʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʘʩʧʝʢʪʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠé ʇʦʜʭʦʜ Toyota [é] ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʠ ʛʣʫʙʦʢʠʡ. ʆʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ 

ʷʚʣʷʝʪʩʷ ʬʠʣʦʩʦʬʠʷ ʇʫʪʠ Toyota: ʫʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. ʕʪʦʪ 

ʧʨʠʥʮʠʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʶʪ 

ʧʨʦʮʝʩʩʳé ʇʨʠ ʵʪʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʝʞʠʪ ʥʝ ʥʘ ʩʧʝʮʠʘʣʠʩʪʘʭ ʩ ñʯʸʨʥʳʤʠ ʧʦʷʩʘʤʠò, ʥʦ ʥʘ 

ʨʫʢʦʚʦʜʩʪʚʝ, ʢʦʪʦʨʦʝ ʟʘʧʫʩʢʘʝʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʠ ʷʚʣʷʝʪʩʷ ʫʯʠʪʝʣʷʤʠ ʠ ʥʘʩʪʘʚʥʠʢʘʤʠ. [LH08] 

ʋʤʝʥʴʰʝʥʠʝ ʇʦʪʝʨʴ ʅʝ ʷʚʣʷʝʪʩʷ ʉʪʦʣʧʦʤ ɹʝʨʝʞʣʠʚʦʛʦ ʇʦʜʭʦʜʘ 

ʂʥʠʛʘ ñɹʝʨʝʞʣʠʚʦʝ ʇʨʦʠʟʚʦʜʩʪʚʦò (Lean Thinking) [WJ96] ʙʳʣʘ ʧʦ ʧʨʘʚʫ ʧʦʧʫʣʷʨʥʦʡ ʠ ʧʨʝʜʩʪʘʚʠʣʘ 

ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ Toyota ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʄʳ ʨʝʢʦʤʝʥʜʫʝʤ ʝʸ ð ʩ ʟʘʤʝʯʘʥʠʝʤ, ʯʪʦ 

ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ Toyota. ñɹʝʨʝʞʣʠʚʦʝ ʇʨʦʠʟʚʦʜʩʪʚʦò ʦʧʠʨʘʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 1980-ʭ ʠ ʥʘʯʘʣʘ 1990-ʭ ʛʦʜʦʚ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ Toyota [WJR90], ʠ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʦ óɿʝʣʸʥʦʡ ʂʥʠʛʠô ñʇʫʪʴ Toyota 

2001ò, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʘʤʦʡ Toyota, ʢʦʪʦʨʘʷ ʨʝʟʶʤʠʨʫʝʪ, ʯʪʦ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʨʠʦʨʠʪʝʪʥʝʝ ʩ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʇʦʜʟʘʛʦʣʦʚʦʢ ʢʥʠʛʠ ñɹʝʨʝʞʣʠʚʦʝ ʇʨʦʠʟʚʦʜʩʪʚʦò ð ñʂʘʢ 

ʀʟʙʘʚʠʪʴʩʷ ʦʪ ʇʦʪʝʨʴ ʠ ɼʦʙʠʪʴʩʷ ʇʨʦʮʚʝʪʘʥʠʷ ɺʘʰʝʡ ʂʦʤʧʘʥʠʠò, ʧʦʵʪʦʤʫ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʪʝ, 

ʢʪʦ ʧʨʦʯʠʪʘʣ ʦʜʥʫ ʪʦʣʴʢʦ ʵʪʫ ʢʥʠʛʫ, ʟʘʯʘʩʪʫʶ ʘʩʩʦʮʠʠʨʫʶʪ ʙʝʨʝʞʣʠʚʳʡ ʧʦʜʭʦʜ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ 

ñʫʩʪʨʘʥʝʥʠʝʤ ʧʦʪʝʨʴò. 

 
6 . Lean Six Sigma ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʦʜʚʠʛʘʝʤʳʭ ʚ ʧʦʜʭʦʜʝ ñʐʝʩʪʴ 

Cʠʛʤò (Six Sigma) [George02]. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʦʣʴʟʫ, ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ. ʆʥʦ 

ʫʧʦʤʠʥʘʝʪʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʥʘ ʥʝʢʦʪʦʨʦʤ ʠʟ ʧʦʜʫʨʦʚʥʝʡ ʚ ñʇʫʪʴ Toyota 2001ò. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ñɹʝʨʝʞʣʠʚʦʤ ʇʨʦʠʟʚʦʜʩʪʚʝò ʥʝʢʦʪʦʨʳʝ ʚʳʜʘʶʱʠʝʩʷ ʧʨʠʥʮʠʧʳ, ʪʘʢʠʝ ʢʘʢ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ (ʦʩʦʙʦ 

ʚʳʜʝʣʷʝʤʳʝ ʚ Toyota), ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʟʘʥʠʤʘʪʝʣʴʥʦʡ, ʥʦ ʣʠʰʴ ʚ ʰʫʪʣʠʚʦʡ ʠʣʠ ʵʧʠʟʦʜʠʯʝʩʢʦʡ 

ʬʦʨʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʫʩʪʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʚ 

Toyota. ʇʦʵʪʦʤʫ, ʠʟʫʯʘʡʪʝ ñɹʝʨʝʞʣʠʚʦʝ ʄʳʰʣʝʥʠʝò, ʥʦ ʪʘʢʞʝ ʠʟʫʯʘʡʪʝ ʠ ʦʩʪʘʣʴʥʦʝ ʠʟ ʩʧʠʩʢʘ 

ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʃʠʪʝʨʘʪʫʨʳ. 

ɼʚʘ ʉʪʦʣʧʘ ɹʝʨʝʞʣʠʚʦʛʦ ʇʦʜʭʦʜʘ 

ʏʪʦ ʞʝ ʪʦʛʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ? ʇʨʝʟʠʜʝʥʪ Toyota ɻʘʨʠ ʂʦʥʚʠʩ 

(Gary Convis): 

ʇʫʪʴ Toyota ʤʦʞʥʦ ʢʨʘʪʢʦ ʠʟʣʦʞʠʪʴ ʚ ʜʚʫʭ ʩʪʦʣʧʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʦʩʥʦʚʳʚʘʝʪʩʷ: 

ʅʝʧʨʝʨʳʚʥʦʝ ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʋʚʘʞʝʥʠʝ ʢ ʃʶʜʷʤ. ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, 

ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʦʝ ʢʘʡʜʟʝʥ, ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʦʡ ʧʦʜʭʦʜ Toyota ʢ ʙʠʟʥʝʩʫ. ɹʨʦʩʘʡʪʝ ʚʳʟʦʚ ʚʩʝʤʫ! 

(ɺʩ y ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʦ ʩʦʤʥʝʥʠʶ). ɹʦʣʝʝ ʟʥʘʯʠʤʘʷ, ʯʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʫʣʫʯʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʦʪʜʝʣʴʥʳʝ ʣʠʮʘ, ʠʩʪʠʥʥʘʷ ʮʝʥʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʘʪʤʦʩʬʝʨʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʩʪʦ ʧʨʠʥʠʤʘʝʪ, ʥʦ ʠ 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʷ. ʊʘʢʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʝʩʪʴ 

ʫʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ ð ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʚʪʦʨʦʡ ʩʪʦʣʧ ʇʫʪʠ Toyota. (ʚʳʜʝʣʝʥʠʝ ʜʦʙʘʚʣʝʥʦ) 

ʀ ʦʪ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ Toyota ʂʘʮʫʘʢʠ ɺʘʪʘʥʘʙʵ (Katsuaki Watanabe): 

ʇʫʪʴ Toyota ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʪʦʣʧʘ: ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʫʚʘʞʝʥʠʝ ʢ 

ʣʶʜʷʤ. ʋʚʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚ ʨʘʙʦʪʝ ʩ ʣʶʜʴʤʠ. ʇʦʜ ñʣʶʜʴʤʠò ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʧʘʨʪʥʸʨʦʚ-ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʢʣʠʝʥʪʦʚ. éʄʳ ʥʝ ʠʤʝʝʤ ʚ ʚʠʜʫ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ; ʯʝʣʦʚʝʢ ʥʘ ʩʣʝʜʫʶʱʝʤ ʫʯʘʩʪʢʝ ʢʦʥʚʝʡʝʨʘ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʚʘʰʠʤ ʢʣʠʝʥʪʦʤ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ. ɽʩʣʠ ʚʳ ʩʣʝʜʫʝʪʝ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʚʳ ʙʫʜʝʪʝ ʪʘʢʞʝ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦ, ʯʪʦ ʚʳ ʜʝʣʘʝʪʝ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʚʩʸ ʣʠ ʚʳ ʜʝʣʘʝʪʝ ʧʨʘʚʠʣʴʥʦ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʳ ʥʝ ʟʘʩʪʘʚʠʪʝ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ ʙʝʩʧʦʢʦʠʪʴʩʷ. ʕʪʦ ʧʦʜʧʠʪʳʚʘʝʪ ʚʘʰʫ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ ʠ ʝʩʣʠ ʚʳ ʚʥʠʤʘʪʝʣʴʥʦ ʥʘʙʣʶʜʘʝʪʝ ʟʘ ʚʝʱʘʤʠ, ʵʪʦ ʧʨʠʚʝʜʸʪ ʢ ʢʘʡʜʟʝʥ ð 

ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʆʩʥʦʚʘ ʇʫʪʠ Toyota ð ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ ʥʝʩʦʛʣʘʩʥʳʤ ʩʦ 

ʩʪʘʪʫʩ-ʢʚʦ; ʚʳ ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʥʳ ʟʘʜʘʚʘʪʴʩʷ ʚʦʧʨʦʩʦʤ: ñɿʘʯʝʤ ʤʳ ʵʪʦ ʜʝʣʘʝʤ?ò (ʚʳʜʝʣʝʥʠʝ 

ʜʦʙʘʚʣʝʥʦ) 

ʋʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ñʙʨʦʩʘʶʪ ʚʳʟʦʚ ʚʩʝʤʫò ʠ ʩʦʟʜʘʶʪ ʦʙʨʘʟ 

ñʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷò ʤʳʰʣʝʥʠʷ. ʕʪʠ ʩʪʦʣʧʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʦʜʨʦʙʥʝʝ ʜʘʣʝʝ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʚʥʝʜʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʠʛʥʦʨʠʨʫʝʪ ʚʘʞʥʦʩʪʴ ʵʪʠʭ ʚʝʱʝʡ ð 
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 ʢʘʨʛʦ-ʢʫʣʴʪ ʚʥʝʜʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ7  ð ʪʦʛʜʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʫʩʣʦʚʠʷ ʜʣʷ 

ʩʪʘʙʠʣʴʥʦʛʦ ʫʩʧʝʭʘ ʚ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ ʙʫʜʫʪ ʫʧʫʱʝʥʳ. 

ʇʈɽɼʓʉʊʆʈʀʗ 

ɸʥʛʣʠʡʩʢʠʡ ʪʝʨʤʠʥ óʙʝʨʝʞʣʠʚʳʡô ʙʳʣ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ Toyota ð 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ Toyota ʠʟ MIT ʚ ʢʥʠʛʝ ñʄʘʰʠʥʘ, ʂʦʪʦʨʘʷ ʀʟʤʝʥʠʣʘ ʄʠʨò [WJR90] ð ʯʪʦʙʳ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʠʭ ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʤʘʩʩʦʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʣʦ ʨʘʜʠʢʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʸʤʘ ʧʘʨʪʠʠ ʧʨʦʜʫʢʮʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʧʳʪʦʢ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʟʘ ʩʯʸʪ ʵʢʦʥʦʤʠʠ ʥʘ ʤʘʩʰʪʘʙʝ, ʘ ʩʢʦʨʝʝ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʟʘ ʩʯʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ, ʠʟʙʝʛʘʪʴ ʟʘʧʘʩʦʚ ʠ ʨʘʙʦʪʘʪʴ ʚ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ. ʊʝʨʤʠʥ ʙʝʨʝʞʣʠʚʳʡ ʪʝʧʝʨʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚʥʫʪʨʠ Toyota; ʥʘʧʨʠʤʝʨ, ʚ ʠʭ 

ʚʥʫʪʨʝʥʥʝʤ ʙʫʢʣʝʪʝ ñʇʫʪʴ Toyota 2001ò. 

ɼʚʦʝ ʠʟ ʘʚʪʦʨʦʚ ʢʥʠʛʠ ñʄʘʰʠʥʘ, ʂʦʪʦʨʘʷ ʀʟʤʝʥʠʣʘ ʄʠʨò ʧʨʦʜʦʣʞʠʣʠ ʧʠʩʘʪʴ ñɹʝʨʝʞʣʠʚʦʝ 

ʇʨʦʠʟʚʦʜʩʪʚʦò ð ʧʦʧʫʣʷʨʥʦʝ ʚʚʦʜʥʦʝ ʠʟʜʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʨʝʟʶʤʠʨʫʶʪʩʷ ʧʷʪʴ ʧʨʠʥʮʠʧʦʚ. 

ɼʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ ʢʥʠʛʠ: ñɼʘʦ Toyotaò, ñʉʠʩʪʝʤʘ 

ʈʘʟʨʘʙʦʪʢʠ ʇʨʦʜʫʢʮʠʠ ʚ Toyota. ʃʶʜʠ, ʇʨʦʮʝʩʩʳ, ʊʝʭʥʦʣʦʛʠʷò, ñInside the Mind of Toyotaò, 

ñʕʢʩʪʨʝʤʘʣʴʥʘʷ Toyotaò ʠ ñLean Product and Process Developmentò. ɺʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʫʯʝʥʠʠ 

ʦʧʳʪʘ Toyota. ʊʝʢʩʪ ʢʥʠʛʠ ñɼʘʦ Toyotaò [Liker04] ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ Toyota ʜʣʷ ʦʙʫʯʝʥʠʷ, ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ 

ʠʭ ʚʥʫʪʨʝʥʥʝʤʫ ʙʫʢʣʝʪʫ ñʇʫʪʴ Toyota 2001ò. ʅʘʩʪʦʷʱʝʝ ʚʚʝʜʝʥʠʝ ʚ ʙʝʨʝʞʣʠʚʳʡ ʧʦʜʭʦʜ ʩʭʦʜʥʦ ʩʦ 

ʚʩʝʤʠ ʵʪʠʤʠ ʦʧʠʩʘʥʠʷʤʠ. 

  

 
7 .ʂʘʨʛʦ ʢʫʣʴʪ ʚ ʧʨʠʤʠʪʠʚʥʦʤ ʧʣʝʤʝʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʠʪʫʘʣʳ ʠʤʠʪʠʨʫʶʱʠʝ ʧʦʚʝʜʝʥʠʝ 

ʯʫʞʝʟʝʤʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ (ʚ ʦʩʥʦʚʥʦʤ ʠʟ ɽʚʨʦʧʳ). ʂʘʢ ʘʥʘʣʦʛʠʷ, ʢʘʨʛʦ ʢʫʣʴʪ ʚʥʝʜʨʝʥʠ ̫ʧʨʦʮʝʩʩʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʠ ʨʠʪʫʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ. ʂʘʨʛʦ ʢʫʣʴʪ ʚʥʝʜʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ 

ʦʟʥʘʯʘʝʪ ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʙʝʟ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢ ʙʝʨʝʞʣʠʚʦʤʫ ʤʝʥʪʘʣʠʪʝʪʫ ʠ ʧʦʚʝʜʝʥʠʶ. 
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ʈʠʩ. 1.1 ʜʦʤ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ 

 

ʆɹɿʆʈ ɹɽʈɽɾʃʀɺʆɻʆ ʇʆɼʍʆɼɸ: ɼʆʄ ɹɽʈɽɾʃʀɺʆɻʆ ʄʓʐʃɽʅʀʗ 

ʈʠʩ 1.1 ʢʨʘʪʢʦ ʦʧʠʩʳʚʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʇʫʪʴ Toyota ʥʘ ʜʠʘʛʨʘʤʤʝ ñʜʦʤ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷò, 

ʧʦʪʦʤʫ ʯʪʦ ʙʦʣʝʝ ʨʘʥʥʷʷ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ Toyota ʪʘʢʞʝ ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʚʥʫʪʨʠ Toyota ʩ 

ʧʦʤʦʱʴʶ ʧʦʭʦʞʝʡ ʜʠʘʛʨʘʤʤʳ-ʜʦʤʘ8. ʕʪʦʪ ʜʦʤ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʦʜʨʘʟʜʝʣʳ ʥʘʩʪʦʷʱʝʛʦ  

  

 
8 . ʌʫʜʟʠʦ ʏʦ (Fujio Cho), ʩʪʘʚʰʠʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʨʘʚʣʝʥʠʷ Toyota, ʥʘʨʠʩʦʚʘʣ ʧʝʨʚʫʶ ʚʝʨʩʠʶ 

ʜʠʘʛʨʘʤʤʳ ñɼʦʤ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʉʠʩʪʝʤʳ Toyotaò ʚ 1973.  

ʉʪʘʙʠʣɹʥr ʝ ʢʨʘʪʯʘʡh ʠʝ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ, ʥʘʠʣʫʯh ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʮʝʥʥʦʩʪɹ (ʜʣ̫  ʦʙɦ ʝʩʪʚʘ ʠ ʣʁ ʜʝʡ), 
ʤʘʢʩʠʤʘʣɹʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢʣʠʝʥʪʘ, ʥʘʠʤʝʥɹ ʠhʝ ʟʘʪʨʘʪr , ʚr ʩʦʢʠʡ ʤʦʨʘʣɹʥr ʡ ʜʫʭ, ʙʝʟʦʧʘʩʥʦʩʪɹ

ʋʚʘʞʝʥʠʝ ʢ ʃʁ ʜ̫ʤ

- ʥʝ ʜʦʩʪʘʚʣ̫ʡʪʝ ʙʝʩʧʦʢʦʡʩʪʚ 
ʩʚʦʠʤ óʢʣʠʝʥʪʘʤô

- ñʨʘʟʚʠʚʘʡʪʝ ʣʁ ʜʝʡ, ʘ ʟʘʪʝʤ 
ʩʦʟʜʘʚʘʡʪʝ ʧʨʦʜʫʢʪrò

- ʥʝ ʜʦʧʫʩʢʘʡʪʝ ʧʦʪʝʨɹ ʚ ʨʘʙʦʪʝ

- ʢʦʤʘʥʜr  ʠ ʦʪʜʝʣɹʥr ʝ ʣʁ ʜʠ 
ʨʘʟʚʠʚʘʁ ʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥr ʝ 
ʧʨʘʢʪʠʢʠ ʠ 
ʫʩʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠ̫

- ʚr ʩʪʨʘʠʚʘʡʪʝ ʥʘʜyʞʥr ʝ 
ʦʪʥʦh ʝʥʠ̫  ʩ ʧʘʨʪʥyʨʘʤʠ, 
ʦʩʥʦʚʘʥʥr ʝ ʥʘ ʜʦʚʝʨʠʠ ʠ 
ʦʙʫʯʝʥʠʠ ʙʝʨʝʞʣʠʚʦʤʫ 
ʤr ʣhʝʥʠʁ

- ʨʘʟʚʠʚʘʡʪʝ ʢʦʤʘʥʜr  

ʅʝʧʨʝʨr ʚʥʦʝ 
ʉʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠʝ

- ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ

- ʢʘʡʜʟʝʥ
  - ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ
  - ʧʦʥʝʤʥʦʛʫ, ʥʝʫʩʪʘʥʥʦ 
  - ʨʝʪʨʦʩʧʝʢʪʠʚr
  - 5 ʇʦʯʝʤʫ
  - ñʯʫʪɹ òy ʥʘ ʧʦʪʝʨʠ
    * ʚʘʨʠʘʪʠʚʥʦʩʪɹ, ʧʝʨʝʛʨʫʟʢʘ,
      ʅɼʎ é
     (ʧʝʨʝʜʘʯʘ, ʅɿʈ,
      ʨʘʩʩʝʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ
      ʟʘʜʝʨʞʢʠ,
      ʤʥʦʛʦʟʘʜʘʯʥʦʩʪɹ, ʜʝʬʝʢʪr ,
      ʧʨʠʥ̫ʪʠʝ ʞʝʣʘʝʤʦʛʦ ʟʘ
      ʜʝʡʩʪʚʠʪʝʣɹʥʦʝé)

- ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʚʝʨh ʝʥʩʪʚʫ

- ʨʘʙʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ 
(ʤʝʥɹ ʠhʝ ʨʘʟʤʝʨr  ʧʘʨʪʠʡ, 
ʦʯʝʨʝʜʠ, ʚʨʝʤʝʥʠ ʮʠʢʣʘ)

ʄʝʥʝʜʞʤʝʥʪ ʩʘʤ ʧʨʠʤʝʥ̫ʝʪ ʙʝʨʝʞʣʠʚʦʝ ʤr ʣhʝʥʠʝ, ʦʙʫʯʘʝʪ ʝʤʫ 
ʠ ʦʩʥʦʚrʚʘʝʪ ʩʚʦʠ ʨʝh ʝʥʠ̫  ʥʘ ʪɻʦʡ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʇʨʦʜʫʢʪʦʚ
- ʧʝʨʚʦʢʣʘʩʩʥr ʝ ʠʥʞʝʥʝʨr  ʩ 
ʙʦʣɹ ʠhʤ ʩʪʘʞʝʤ
- ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ ʦʪ ʤʝʥʝʜʞʝʨʦʚ-
ʠʥʞʝʥʝʨʦʚ-ʫʯʠʪʝʣʝʡ
- ʢʘʜʝʥʮʠ̫
- ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣɹʥʦʩʪɹ
- ʢʦʤʘʥʜʥʘ̫  ʢʦʤʥʘʪʘ + ʚʠʟʫʘʣɹʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ
- ʛʣʘʚʥr ʡ ʠʥʞʝʥʝʨ-
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣɹ /ʤʝʥʝʜʞʝʨ 
ʧʨʦʜʫʢʪʘ
- ʤʥʦʞʝʩʪʚʝʥʥʘ̫  ʧʘʨʘʣʣʝʣɹʥʘ̫  
ʨʘʟʨʘʙʦʪʢʘ
- ʩʦʟʜʘʚʘʡʪʝ ʙʦʣɹ ʝh ʟʥʘʥʠʡ

14 ʇʨʠʥʮʠʧʦʚ
ʜʦʣʛʦʚʨʝʤʝʥʥʘ̫  ʬʠʣʦʩʦʬʠ̫ , 
ʧʦʪʦʢ, ʚr ʪ̫ʛʠʚʘʥʠʝ, ʫʤʝʥɹ ʘhʡʪʝ 
ʚʘʨʠʘʪʠʚʥʦʩʪɹ ʠ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪɹ, 
ʆʩʪʘʥʦʚʠʩɹ ʠ ʀʩʧʨʘʚɹ, ʫʧʨʘʚʣ̫ʡʪʝ 
ʥʦʨʤʘʪʠʚʘʤʠ, ʧʨʦʩʪʦʝ ʚʠʟʫʘʣɹʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ, ʥʘʜyʞʥr ʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʚʥʫʪʨʝʥʥʠʝ ʣʠʜʝʨr -
ʫʯʠʪʝʣ̫ , ʨʘʟʚʠʚʘʡʪʝ ʚr ʜʘʁ ʠɦʭʩ̫ 
ʣʁ ʜʝʡ, ʧʦʤʦʛʘʡʪʝ ʧʘʨʪʥyʨʘʤ ʙr ʪɹ 
ʙʝʨʝʞʣʠʚrʤʠ, ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ, 
ʢʦʥʩʝʥʩʫʩ, ʨʝʬʣʝʢʩʠ̫  ʠ ʢʘʡʜʟʝʥ
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ʜʦʢʫʤʝʥʪʘ, ʪʘʢʠʝ ʢʘʢ ʋʚʘʞʝʥʠʝ ʢ ʃʶʜʷʤ ʠ ʅʝʧʨʝʨʳʚʥʦʝ ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. ʇʦʩʣʝʜʫʶʱʘʷ ʯʘʩʪʴ 

ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤʳ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1. ʮʝʣʴ (ʢʨʳʰʘ) 

2. ʦʩʥʦʚʘ 

3. ʩʪʦʣʧðʫʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ 

4. ʩʪʦʣʧðʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ 

5. 14 ʧʨʠʥʮʠʧʦʚ 

6. ʙʝʨʝʞʣʠʚʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ 

ʎɽʃʔ ɹɽʈɽɾʃʀɺʆɻʆ ʇʆɼʍʆɼɸ: ʉʊɸɹʀʃʔʅɸʗ ʀ ɹʓʉʊʈɸʗ ʇʆʉʊɸɺʂɸ ʎɽʅʅʆʉʊʀ 

ʉʪʘʙʠʣʴʥʳʝ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ, ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʠ ʮʝʥʥʦʩʪʴ (ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ 

ʣʶʜʝʡ), ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢʣʠʝʥʪʘ, ʥʘʠʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ, ʚʳʩʦʢʠʡ ʤʦʨʘʣʴʥʳʡ ʜʫʭ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʛʣʦʙʘʣʴʥʦʡ ʠʣʠ ʩʠʩʪʝʤʥʦʡ ʮʝʣʴʶ ʙʝʨʝʞʣʠʚʦʛʦ 

ʤʳʰʣʝʥʠʷ ʚ Toyota ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʘʷ ʧʦʩʪʘʚʢʘ ʮʝʥʥʦʩʪʠ (ʜʣʷ ʢʣʠʝʥʪʘ ʠ 

ʦʙʱʝʩʪʚʘ) ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʮʠʢʣʘ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʯʘʡʰʝʝ ʢʘʯʝʩʪʚʦ ʠ ʫʨʦʚʝʥʴ 

ʤʦʨʘʣʴʥʦʛʦ ʜʫʭʘ ð ʧʦʪʦʢ ʮʝʥʥʦʩʪʠ ʢ ʢʣʠʝʥʪʫ ʙʝʟ ʟʘʜʝʨʞʝʢ. Toyota 

ʩʪʨʝʤʠʪʩʷ ʫʤʝʥʴʰʘʪʴ ʚʨʝʤʷ ʮʠʢʣʘ, ʥʦ ʥʝ ʟʘ ʩʯʸʪ ñʩʨʝʟʘʥʠʷ ʫʛʣʦʚò ʠ 

ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʠʣʠ ʨʘʙʦʪʘʷ ʚ ʥʝʩʪʘʙʠʣʴʥʦʤ, ʥʝʙʝʟʦʧʘʩʥʦʤ ʪʝʤʧʝ; ʘ 

ʩʢʦʨʝʝ, ʙʣʘʛʦʜʘʨʷ ʥʝʫʩʪʘʥʥʦʤʫ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʦʩʦʟʥʘʥʥʦʛʦ ʫʚʘʞʝʥʠʷ ʢ ʣʶʜʷʤ, ʚ 

ʢʦʪʦʨʦʡ ʣʶʜʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʙʝʟʦʧʘʩʥʦ, ʯʪʦʙʳ ʙʨʦʩʠʪʴ ʚʳʟʦʚ ʠ ʠʟʤʝʥʠʪʴ ʩʪʘʪʫʩ-ʢʚʦ. 

ʄʳ ʚʠʜʠʤ ʦʪʛʦʣʦʩʢʠ ʵʪʦʡ ʮʝʣʠ ʚ ʩʣʦʚʘʭ ʩʦʟʜʘʪʝʣʷ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʉʠʩʪʝʤʳ Toyota (TPS), ʊʘʡʠʪʠ 

ʆʥʦ (Taiichi Ohno): 

ɺʩʸ ʯʪʦ ʤʳ ʜʝʣʘʝʤ ð ʵʪʦ ʥʘʙʣʶʜʘʝʤ ʟʘ ʧʨʦʤʝʞʫʪʢʦʤ ʚʨʝʤʝʥʠ, ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʟʘʢʘʟʘ ʦʪ 

ʢʣʠʝʥʪʘ ʜʦ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʜʝʥʝʛ. ʀ ʤʳ ʫʤʝʥʴʰʘʝʤ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʩʦʢʨʘʱʘʷ ʥʝ 

ʜʦʙʘʚʣʷʶʱʠʝ ʮʝʥʥʦʩʪʠ ʧʦʪʝʨʠ.9 [Ohno88] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʢʫʩ ʚ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ ʥʘ ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʝ, ʘ ʥʝ ʥʘ ʙʝʛʫʥʘʭ ð ʫʩʪʨʘʥʷʷ ʫʟʢʠʝ 

ʤʝʩʪʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʦʩʪʘʚʢʠ ʮʝʥʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʚʤʝʩʪʦ ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ 

ʤʘʢʩʠʤʠʟʘʮʠʶ ʟʘʛʨʫʟʢʠ ʨʘʙʦʯʠʭ ʠʣʠ ʤʘʰʠʥ. 

  

 

9 . ʕʪʘ ʘʣʣʶʟʠʷ ʧʦʪʝʨʴ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʜʘʣʝʝ. óʇʦʪʝʨʠô ʠʤʝʶʪ ʚʘʞʥʦʝ ʠ ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʝʨʝʞʣʠʚʦʤ 

ʤʳʰʣʝʥʠʠ.  
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Toyota (ʠ ʝʸ ʧʦʜʨʘʟʜʝʣʝʥʠʷ Lexus ʠ Scion) ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʷʪ ʘʚʪʦʤʦʙʠʣʠ, ʥʦ ʪʘʢʞʝ ʫʩʧʝʰʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ ð ʧʨʠʥʮʠʧʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ ʧʨʦʜʫʢʪʦʚʦʡ ʨʘʟʨʘʙʦʪʢʝ. ʂʘʢ Toyota ʜʦʩʪʠʛʘʝʪ ñʛʣʦʙʘʣʴʥʫʶ ʮʝʣʴò ʚ ʜʚʫʭ ʩʚʦʠʭ 

ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘʭ: ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ? 

Ẅ ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ ð ʧʨʝʚʟʦʡʪʠ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ, ʧʫʪʸʤ ʛʝʥʝʨʘʮʠʠ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʟʥʳʭ ʟʥʘʥʠʡ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ. 

Ẅ ʇʨʦʠʟʚʦʜʩʪʚʦ ð ʧʨʝʚʟʦʡʪʠ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʫʣʫʯʰʝʥʠʠ, ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʢʦʨʦʪʢʠʭ ʮʠʢʣʘʭ, 

ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʷʭ ʠ ʦʯʝʨʝʜʷʭ, ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ, ʯʪʦʙʳ ʥʘʡʪʠ ʠ ʠʩʧʨʘʚʠʪʴ ʢʦʨʝʥʴ ʧʨʦʙʣʝʤʳ, 

ʙʝʩʧʨʝʩʪʘʥʥʦ ʫʩʪʨʘʥʷʷ ʚʩʝ ʧʦʪʝʨʠ (ʦʞʠʜʘʥʠʷ, ʣʠʰʥʠʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʟʚʝʥʴʷ, é). 

ʇʦʟʜʥʝʝ ʤʳ ʚʝʨʥʸʤʩʷ ʢ ʦʙʫʯʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ. ʂʦʥʝʯʥʦ, ʵʪʠ ʜʚʘ ʧʦʜʭʦʜʘ ʥʝ ʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ ʚ Toyota ʪʘʢʞʝ ʫʣʫʯʰʘʝʪʩʷ, ʘ ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʞʝ 

ʧʦʩʪʦʷʥʥʦ ʦʙʫʯʘʝʪʩʷ. 

ʌʋʅɼɸʄɽʅʊ ɹɽʈɽɾʃʀɺʆɻʆ ʇʆɼʍʆɼɸ: ɹɽʈɽɾʃʀɺʆ-ʄʓʉʃʗʑʀɽ ʄɽʅɽɼɾɽʈʓ-ʋʏʀʊɽʃʗ 

ʄʝʥʝʜʞʤʝʥʪ ʩʘʤ ʧʨʠʤʝʥʷʝʪ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ, ʦʙʫʯʘʝʪ ʝʤʫ ʠ ʦʩʥʦʚʳʚʘʝʪ ʩʚʦʠ ʨʝʰʝʥʠʷ ʥʘ 

ʵʪʦʡ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ. 

ʂʦʛʜʘ ʤʳ ʚʧʝʨʚʳʝ ʧʦʩʝʪʠʣʠ Toyota ʚ ʗʧʦʥʠʠ, ʤʳ ʦʧʨʘʰʠʚʘʣʠ ʣʶʜʝʡ, 

ʯʪʦʙʳ ʙʦʣʴʰʝ ʫʟʥʘʪʴ ʦʙ ʠʭ ʢʫʣʴʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʜʥʘ ʠʟ ʚʝʱʝʡ, ʢʦʪʦʨʫʶ ʤʳ ʫʟʥʘʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʥʘʯʘʣʘ ʧʨʦʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʙʦʪʝ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʦʥʠ ʠʟʫʯʘʶʪ 

ʦʩʥʦʚʳ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʦʥʠ ʫʯʘʪʩʷ ʚʠʜʝʪʴ óʧʦʪʝʨʠô (ʧʨʝʜʤʝʪ, ʢ 

ʢʦʪʦʨʦʤʫ ʤʳ ʝʱʸ ʚʝʨʥʸʤʩʷ), ʘ ʪʘʢʞʝ ʦʥʠ ʧʨʦʭʦʜʷʪ ʧʨʘʢʪʠʢʫ ʚʦ ʤʥʦʛʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ Toyota. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʣʶʜʠ Toyotaé 

Ẅ ʫʯʘʪʩʷ ñʚʠʜʝʪʴ ʮʝʣʦʝò (ʩʠʩʪʝʤʥʦʝ ʤʳʰʣʝʥʠʝ) 

Ẅ ʫʯʘʪʩʷ ʚʠʜʝʪʴ, ʢʘʢ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

Ẅ ʫʯʘʪʩʷ ʦʙʨʘʟʫ ʤʳʰʣʝʥʠʷ ʢʘʡʜʟʝʥ (ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ) 

Ẅ ʫʟʥʘʶʪ ʮʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʨʠʥʮʠʧʘ ʚ Toyota ʥʘʟʳʚʘʝʤʦʛʦ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ʠ ʛʝʤʙʘ 

ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʶʜʠ, ʦʩʦʙʝʥʥʦ ʤʝʥʝʜʞʝʨʳ, ʛʦʪʦʚʳ ñʩʘʤʠ ʧʦʡʪʠ ʠ ʧʦʩʤʦʪʨʝʪʴ ʩʚʦʠʤʠ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʛʣʘʟʘʤʠò ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʜʝʪʴ ʥʘ ʩʚʦʸʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠʣʠ ʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʧʨʘʚʜʫ 

ʤʦʞʥʦ ʫʟʥʘʪʴ ʪʦʣʴʢʦ ʠʟ ʦʪʯʸʪʦʚ ʠ ʮʠʬʨ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʟʥʘʥʠʶ ʚʘʞʥʦʩʪʠ ʛʝʤʙʘ ð ʦʪʧʨʘʚʠʪʴʩʷ ʥʘ 

ñʧʝʨʝʜʦʚʫʶò, ʛʜʝ ʩʦʟʜʘʸʪʩʷ ʮʝʥʥʦʩʪʴ, ʠ ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʨʘʙʦʯʠʝ, ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʩʦʟʜʘʶʱʠʝ ʵʪʫ 

ʮʝʥʥʦʩʪʴ. 
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ʄʠʪʠʢʘʟʫ ʊʘʥʘʢʘ (Michikazu Tanaka), ʫʯʝʥʠʢ ʊʘʡʠʪʠ ʆʥʦ (Taiichi Ohno), ʪʘʢ ʨʝʟʶʤʠʨʦʚʘʣ ʧʦʣʫʯʝʥʥʳʝ 

ʠʤ ʫʨʦʢʠ: 

ɺ  rʥʝ ʤʦʞʝʪʝ ʧʨʠʜʫʤʘʪʴ ʧʦʣʝʟʥʳʡ ʢʘʡʜʟʝʥ [ʫʣʫʯʰʝʥʠʝ] ʩʠʜʷ ʫ ʩʝʙʷ ʟʘ ʩʪʦʣʦʤé ɺ ʥʘʰʠ ʜʥʠ ʪʘʢ 

ʤʥʦʛʦ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭé ʆʥʠ ʤʥʦʛʦ ʜʫʤʘʶʪ, 

ʥʦ ʥʝ ʚʠʜʷʪ. ʗ ʧʨʠʟʳʚʘʶʪ ʚʘʩ ʧʨʠʣʦʞʠʪʴ ʦʩʦʙʳʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʫʚʠʜʝʪʴ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ɺʦʪ ʛʜʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʨʝʘʣʴʥʦʩʪʴ. [SF09] 

ʄʳ ʪʘʢʞʝ ʫʟʥʘʣʠ, ʯʪʦ ʧʨʝʪʝʥʜʝʥʪʳ ʥʘ ʜʦʣʞʥʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʨʦʰʣʠ ʩʥʘʯʘʣʘ ʜʦʣʛʠʝ 

ʛʦʜʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʜʣʷ ʜʨʫʛʠʭ. ʂʦʛʜʘ ʕʡʜʟʠ 

ʊʦʡʦʜʘ (Eiji Toyoda) ʙʳʣ ʧʨʝʟʠʜʝʥʪʦʤ, ʦʥ ʩʢʘʟʘʣ ʩʚʦʝʡ ʢʦʤʘʥʜʝ ʤʝʥʝʜʞʝʨʦʚ: ñʗ ʭʦʯʫ, ʯʪʦʙʳ ʚʳ ʘʢʪʠʚʥʦ 

ʦʙʫʯʘʣʠ ʩʚʦʠʭ ʣʶʜʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʤʳʰʣʝʥʠʶò [Hino06]. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʢʘʢʦʝ-

ʪʦ ʩʦʦʙʱʝʥʠʝ: ñʧʦʟʚʦʣʴʪʝ ʣʶʜʷʤ ʜʫʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦò. ʉʢʦʨʝʝ, ʵʪʦ ʪʘʢʘʷ ʢʫʣʴʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʤʝʥʝʜʞʝʨʳ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʫʯʠʪʝʣʝʡ, ʨʘʟʚʠʚʘʶʱʠʭ ʥʘʚʳʢʠ ʤʳʰʣʝʥʠʷ. ʄʝʥʝʜʞʝʨʳ Toyota 

ʧʦʣʫʯʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʩʪʘʪʠʩʪʠʢʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʠ ʦʙʫʯʘʶʪ ʜʨʫʛʠʭ 

ʵʪʠʤ ʤʳʩʣʠʪʝʣʴʥʳʤ ʧʨʘʢʪʠʢʘʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʧʨʠʰʣʠ ʢ ʦʩʦʟʥʘʥʠʶ ʪʦʛʦ, ʢʘʢʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʧʨʠʥʷʪʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʤʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʫʩʧʝʭ ð

ʨʫʢʦʚʦʜʷʱʘʷ ʛʨʫʧʧʘ ʥʝ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʝʨʝʞʣʠʚʳʡ ʧʦʜʭʦʜ ʧʨʦʩʪʦ ʚ ʬʦʨʤʘʪʝ ñʧʦʟʚʦʥʠʪʝ-

ʦʪʚʝʪʠʤò. Toyota ʦʜʥʘ ʠʟ ʥʝʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʘʷ ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʪʠ ʢʘʯʝʩʪʚʘ; 

ʧʦʜʳʪʦʞʠʤ: [OST08]: 

Ẅ ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ ʬʠʣʦʩʦʬʠʷ ð ʤʥʦʛʠʝ ʚ ʢʦʤʧʘʥʠʠ ʦʙʫʯʘʶʪʩʷ ʙʝʨʝʞʣʠʚʦʤʫ ʤʳʰʣʝʥʠʶ ʩ 

ʧʦʤʦʱʴʶ ʢʫʨʩʦʚ ʠ ʤʝʥʪʦʨʠʥʛʘ ʤʝʥʝʜʞʝʨʦʚ-ʫʯʠʪʝʣʝʡ. 

Ẅ ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ ʬʠʣʦʩʦʬʠʷ ð ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʤʝʥʝʜʞʤʝʥʪ, ʚʢʣʶʯʘʷ ʪʦʧ ʤʝʥʝʜʞʤʝʥʪ, ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʯʸʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ, ʞʠʪʴ ʵʪʠʤ ʛʦʜʘʤʠ ʠ ʫʯʠʪʴ ʵʪʦʤʫ 

ʜʨʫʛʠʭ. 

Ẅ ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ ʬʠʣʦʩʦʬʠʷ ð ʤʝʥʝʜʞʝʨʳ-ʫʯʠʪʝʣʷ ʨʘʟʚʠʣʠ ʥʘʚʳʢʠ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʠ ʦʥʠ ʫʯʘʪ ʵʪʦʤʫ ʜʨʫʛʠʭ. ɺʩʷ ʢʫʣʴʪʫʨʘ ʧʨʦʧʠʪʘʥʘ 

ʤʝʥʪʘʣʠʪʝʪʦʤ ʠ ʦʪʥʦʰʝʥʠʝʤ: ñɼʘʚʘʡʪʝ ʦʩʪʘʥʦʚʠʤʩʷ ʠ ʧʦʡʤʸʤ ʢʦʨʥʝʚʳʝ ʧʨʠʯʠʥʳ ʧʨʦʙʣʝʤ.ò 

ʄʝʥʝʜʞʝʨʳ-ʫʯʠʪʝʣʷ ʠ ʚʥʫʪʨʝʥʥʠʡ ʜʝʚʠʟ Toyota: ʇʨʘʚʠʣʴʥʦʝ 

ʄʳʰʣʝʥʠʝ, ʍʦʨʦʰʠʝ ʇʨʦʜʫʢʪʳ. ʂʘʢ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʵʪʦʛʦ 

ñʭʦʨʦʰʝʛʦ ʤʳʰʣʝʥʠʷò, ʢʦʪʦʨʦʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʭ ʫʩʧʝʭʘ? ɸ 

ʜʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʯʝʨʝʟ ʢʫʣʴʪʫʨʫ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ. ʆʞʠʜʘʝʪʩʷ, 

ʯʪʦ ʤʝʥʝʜʞʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʵʢʩʧʝʨʪʘʤʠ ʚ 

ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ (ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ñʤʦʡ ʥʘʯʘʣʴʥʠʢ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʤʦʶ ʨʘʙʦʪʫ ʣʫʯʰʝ ʤʝʥʷò), 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ ʙʝʨʝʞʣʠʚʦʝ ʤʳʰʣʝʥʠʝ ʠ ʯʪʦ ʦʥʠ ʪʨʘʪʷʪ ʚʨʝʤʷ ʥʘ ʦʙʫʯʝʥʠʝ ʠ 

ʢʦʫʯʠʥʛ ʦʩʪʘʣʴʥʳʭ. ɺʦ ʚʨʝʤʷ ʦʧʨʦʩʦʚ ʚ ʗʧʦʥʠʠ ʤʳ ʫʟʥʘʣʠ, ʯʪʦ ʧʦʣʠʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ 

Toyota ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʤʝʥʝʜʞʝʨ ʪʨʘʪʠʪ ʚʨʝʤʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ.  
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ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʤʝʥʝʜʞʝʨʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʯʘʣʴʥʠʢʠ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʯʠʪʝʣʷ ʧʨʠʥʮʠʧʦʚ 

ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ, ñʦʩʪʘʥʦʚʠʩʴ ʠ ʠʩʧʨʘʚʴ ʩʨʘʟʫò ʠ ʤʝʥʪʘʣʠʪʝʪʘ ʢʘʡʜʟʝʥ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ɼʅʂ Toyota. [LH08] 

ɸʮʫʰʠ ʅʠʠʤʠ (Atsushi Niimi), ʧʨʝʟʠʜʝʥʪ Toyota ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʩʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʚ ʦʙʫʯʝʥʠʠ ʇʫʪʠ Toyota ʠʥʦʩʪʨʘʥʥʳʭ ʤʝʥʝʜʞʝʨʦʚ ʙʳʣʦ ʪʦ, ʯʪʦ ñʆʥʠ ʭʦʪʷʪ ʙʳʪʴ 

ʤʝʥʝʜʞʝʨʘʤʠ, ʘ ʥʝ ʫʯʠʪʝʣʷʤʠ.ò 

ɺ [Liker03], ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʨʠʮʘ ʢʫʣʴʪʫʨʳ ʤʝʥʝʜʞʤʝʥʪʘ; ʠʜʝʘʣʴʥʳʝ ʙʝʨʝʞʣʠʚʳʝ ʤʝʥʝʜʞʝʨ-rʫʯʠʪʝʣ ̫

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʝʚʦʤʫ ʚʝʨʭʥʝʤʫ ʢʚʘʜʨʘʪʫ ð ʚʳʩʪʨʘʠʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʥʠʟʫ ʚʚʝʨʭ ʠ ʥʘʩʪʦʷʱʠʝ 

ʣʠʜʝʨʳ ʚ ʩʚʦʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʘʩʪʝʨʘʤʠ ʩʚʦʝʛʦ ʜʝʣʘ ʠ ʨʘʟʚʠʚʘʶʪ 

ʯʣʝʥʦʚ ʩʚʦʝʡ ʢʦʤʘʥʜʳ:  

 
ʵʢʩʧʝʨʪʥʳʝ ʟʥʘʥʠʷ ʩʚʦʝʡ 

ʨʘʙʦʪʳ 

ʪʦʣʴʢʦ ʦʙʱʠʝ ʟʥʘʥʠʷ ʧʦ 

ʤʝʥʝʜʞʤʝʥʪʫ 

ʩʥʠʟʫ ʚʚʝʨʭ ʢʦʫʯ/ʥʘʩʪʘʚʥʠʢ; ʩʦʟʜʘʶʱʠʡ 

ʦʙʫʯʘʶʱʫʶʩʷ 

ʦʨʛʘʥʠʟʘʮʠʶ 

ʢʦʦʨʜʠʥʘʪʦʨ 

ʩʚʝʨʭʫ ʚʥʠʟ ʤʘʩʪʝʨ ʩʚʦʝʛʦ ʜʝʣʘ ʙʶʨʦʢʨʘʪ 

ʏʝʤ ʙʦʣʴʰʝ ʫʟʥʘʸʰʴ ʦ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʥʠʤʘʝʰʴ ʠ ʧʨʠʟʥʘʸʰʴ, ʯʪʦ ʦʩʥʦʚʘ ʚ 

ʤʝʥʝʜʞʝʨʘʭ-ʫʯʠʪʝʣʷʭ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʵʪʠʤ, ʫʯʘʪ ʵʪʦʤʫ ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ. ʆʩʥʦʚʘ 

ʥʝ ʚ ʠʥʩʪʨʫʤʝʥʪʘʭ ʠʣʠ ʚ ʫʤʝʥʴʰʝʥʠʠ ʧʦʪʝʨʴ. 

ʈʫʢʦʚʦʜʷʱʠʡ ʩʦʩʪʘʚ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʘ ʚʦ ʚʥʝʜʨʝʥʠʠ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʦʜʭʦʜʘ, ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʪ ʦʩʥʦʚʥʦʡ ʫʨʦʢ: ʥʝʣʴʟʷ ʧʨʦʩʪʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʪʦʜʦʤ ñʧʦʟʚʦʥʠʪʝ-ʦʪʚʝʪʠʤò, ʯʪʦʙʳ ñʧʨʠʤʝʥʷʪʴ ʙʝʨʝʞʣʠʚʳʡ ʧʦʜʭʦʜ.ò 

ʉʊʆʃʇ ʇɽʈɺʓʁ: ʋɺɸɾɽʅʀɽ ʂ ʃʖɼʗʄ 

ʋʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ ʟʚʫʯʠʪ ʨʘʩʧʣʳʚʯʘʪʦ, ʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʥʢʨʝʪʥʳʝ 

ʜʝʡʩʪʚʠʷ ʠ ʢʦʥʢʨʝʪʥʫʶ ʢʫʣʴʪʫʨʫ ʚʥʫʪʨʠ Toyota. ʆʥʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ 

ʦʪʨʘʞʘʶʪ ʫʚʘʞʝʥʠʝ ʠ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʢ ʤʦʨʘʣʴʥʦʤʫ ʜʫʭʫ, ʦʪʩʫʪʩʪʚʠʶ 

ʧʨʠʥʫʞʜʝʥʠʷ ʚʳʧʦʣʥʷʪʴ ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʪʝʨʷʤʠ ʨʘʙʦʪʫ, ʥʘʩʪʦʷʱʝʡ 

ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ, ʥʘʩʪʘʚʥʠʯʝʩʪʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫ ʣʶʜʝʡ ʨʘʟʚʠʪʳʭ 

ʥʘʚʳʢʦʚ, ʛʫʤʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʯʠʩʪʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʢʘʢ ʚʥʫʪʨʠ ʪʘʢ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ Toyota) ʠ 

ʬʠʣʦʩʦʬʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʩʨʝʜʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʦʤʘʥʜʳ. ʅʘ ʈʠʩ 1.2 

ʧʦʢʘʟʘʥʳ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʷʚʣʝʥʠʷ ʫʚʘʞʝʥʠʷ ʢ ʣʶʜʷʤ. 
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ʈʠʩ 1.2 ʫʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ 

 
  

ñʋʚʘʞʝʥʠʝ ʢ 

ʃʁ ʜ̫ʤò 

ɹʝʨʝʞʣʠʚʦʛʦ 

ʧʦʜʭʦʜʘ 

ʅʝ ɼʦʩʪʘʚʣ̫ʡʪʝ ɹʝʩʧʦʢʦʡʩʪʚ ʉʚʦʝʤʫ 

óʂʣʠʝʥʪʫô

- ʚʘh  ʢʣʠʝʥʪ ð ʣʁ ʙʦʡ, ʢʪʦ ʠʩʧʦʣɹʟʫʝʪ 

ʨʝʟʫʣɹʪʘʪr  ʚʘh ʝʡ ʨʘʙʦʪr  ʠʣʠ ʧʨʠʥ̫ʪrʭ ʚʘʤʠ 

ʨʝh ʝʥʠʡ

- ʥʝʫʩʪʘʥʥʦ ʘʥʘʣʠʟʠʨʫʡʪʝ ʠ ʤʝʥ̫ʡʪʝ, ʯʪʦʙr  

ʧʝʨʝʩʪʘʪɹ ʪʨʝʚʦʞʠʪɹ ʢʣʠʝʥʪʘ

- ʥʝ ʟʘʩʪʘʚʣ̫ʡʪʝ ʣʁ ʜʝʡ ʜʝʣʘʪɹ ʙʝʩʧʦʣʝʟʥʫʁ  

ʨʘʙʦʪʫ (ʢʦʪʦʨʘ̫  ʩʦʟʜʘyʪ ʧʦʪʝʨʠ)

- ʥʝ ʦʪʜʘʚʘʡʪʝ ʠʤ ʪʦ, ʯʪʦ ʠʤʝʝʪ ʜʝʬʝʢʪr

- ʥʝ ʟʘʩʪʘʚʣ̫ʡʪʝ ʠʭ ʞʜʘʪɹ

- ʥʝ ʚr ʜʘʚʘʡʪʝ ʠʤ ʞʝʣʘʝʤʦʝ ʟʘ ʜʝʡʩʪʚʠʪʝʣɹʥʦʝ

- ʥʝ ʧʝʨʝʛʨʫʞʘʡʪʝ ʠʭ

ʈʘʟʚʠʚʘʡʪʝ ʃʁ ʜʝʡ, ʘ ɿʘʪʝʤ ʉʦʟʜʘʚʘʡʪʝ 

ʇʨʦʜʫʢʪr

- ʤʝʥʝʜʞʝʨr  ʚr ʩʪʫʧʘʁ ʪ ʚ ʨʦʣʠ ʫʯʠʪʝʣʝʡ, ʘ 

ʥʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʦʪʜʘʁ ʠɦʭ ʧʨʠʢʘʟr

- ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʫʩʝʨʜʥʦ ʨʘʟʚʠʚʘʡʪʝ 

ʚ ʣʁ ʜ̫ʭ ʠʥʞʝʥʝʨʥr ʝ ʧʨʘʢʪʠʢʠ ʠ ʥʘʚrʢʠ 

ʨʝh ʝʥʠ̫  ʧʨʦʙʣʝʤ

- ʫʯʠʪʝ ʣʁ ʜʝʡ ʘʥʘʣʠʟʠʨʦʚʘʪɹ ʢʦʨʥʝʚrʝ 

ʧʨʠʯʠʥr  ʠ ʚr ʚ̫ʣ̫ʪɹ ʧʨʦʙʣʝʤr ; ʪʦʛʜʘ ʦʥʠ 

ʩʘʤʠ ʦʙʥʘʨʫʞʘʪ, ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪɹ ʜʣ̫  

ʫʣʫʯh ʝʥʠ̫  

ʄʝʥʝʜʞʝʨr  ñʇʦʜʢʨʝʧʣ̫ ʪʁ 

ʉʚʦʠ ʉʣʦʚʘ ɼʝʡʩʪʚʠ̫ʤʠò

ʤʝʥʝʜʞʝʨr  ʧʦʥʠʤʘʁ ʪ ʠ 

ʜʝʡʩʪʚʫʁʪ ʩʦʦʙʨʘʟʥʦ ʮʝʣ̫ʤ 

ñʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨɹò, 

ñʥʝʧʨʝʨr ʚʥʦʝ ʫʣʫʯh ʝʥʠʝò ʠ 

ʧʨʦ̫ʚʣ̫ ʪʁ ʪɻʦ ʚ ʩʚʦʠʭ 

ʧʦʩʪʫʧʢʘʭ ʠ ʨʝh ʝʥʠ̫ʭ ð ʠ 

ʩʦʪʨʫʜʥʠʢʠ ʚʠʜ̫ʪ ʪɻʦ

ʈʘʟʚʠʚʘʡʪʝ ʇʘʨʪʥyʨʦʚ

- ʥʘ ʙʘʟʝ ʜʣʠʪʝʣɹʥr ʭ ʦʪʥʦh ʝʥʠʡ, ʧʦʩʪʨʦʝʥʥr ʭ 

ʥʘ ʜʦʚʝʨʠʠ

- ʧʦʤʦʛʘʡʪʝ ʧʘʨʪʥyʨʘʤ ʫʣʫʯh ʘʪɹʩ̫ ʠ ʙr ʪɹ 

ʧʨʠʙr ʣɹʥr ʤʠ

ʂʦʤʘʥʜr  ʠ ʆʪʜʝʣɹ ʥr ʝ ʃʁ ʜʠ 

ʈʘʟʚʠʚʘʁ ʪ ʉʚʦʠ ʉʦʙʩʪʚʝʥʥr ʝ 

ʇʨʘʢʪʠʢʠ ʠ ʋʩʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠ̫

- ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʙʫʞʜʘʝʪ ʣʁ ʜʝʡ 

ʤʝʥ̫ʪɹʩ̫ ʠ ʤʦʛʣʦ ʙr  ʧʨʝʜʣʦʞʠʪɹ, 

ʯʪʦ ʥʫʞʥʦ ʫʣʫʯh ʠʪɹ, ʥʦé

- ʨʘʙʦʯʠʝ ʦʙʫʯʘʁ ʪʩ̫ ʥʘʚrʢʘʤ  

ʨʝh ʝʥʠ̫  ʧʨʦʙʣʝʤ ʠ ʨʝʬʣʝʢʩʠʠ ʠ 

ʪʦʛʜʘé

- ʦʥʠ ʩʘʤʠ ʧʨʠʥʠʤʘʁ ʪ ʨʝh ʝʥʠ̫ , ʯʪʦ 

ʠ ʢʘʢ ʫʣʫʯh ʠʪɹ

ʈʘʟʚʠʚʘʡʪʝ ʂʦʤʘʥʜr

- ʥʘʩʪʦ̫ ʠɦʝ, ʟʨʝʣr ʝ ʢʦʤʘʥʜr  ʠʟ 5-6 

ʯʝʣʦʚʝʢ

- ʢʫʣɹʪʫʨʘ ʢʦʤʘʥʜʥʦʡ, ʘ ʥʝ 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪr  
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ʉʊʆʃʇ ɺʊʆʈʆʁ: ʅɽʇʈɽʈʓɺʅʆɽ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ 

ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʠʜʝʷʭ: 

Ẅ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ 

Ẅ ʢʘʡʜʟʝʥ 

Ẅ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʚʝʨʰʝʥʩʪʚʫ 

Ẅ ʨʘʙʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ (ʦʧʠʩʘʥʘ ʚ 14 ʧʨʠʥʮʠʧʘʭ) 

ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ʉʘʤ (ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ) 

ʀʜʠ ʢ ʠʩʪʦʯʥʠʢʫ [ʤʝʩʪʦ, ʛʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʟʜʘʸʪʩʷ ʥʘʩʪʦʷʱʘʷ ʮʝʥʥʦʩʪʴ, ʛʝʤʙʘ (gemba)] 

ʯʪʦʙʳ ʥʘʡʪʠ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʧʨʠʥʷʪʴ ʚʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ ʠ ʮʝʣʝʡ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. [Toyota01] 

ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ - ɻ ʪʦ ʧʨʠʥʮʠʧ ʠ ʧʨʘʢʪʠʢʘ, ʢʦʪʦʨʫʶ ʚʳ ʥʝ ʥʘʡʜʸʪʝ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨʘʭ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʡ. ɺʦ ʚʥʫʪʨʝʥʥʝʤ 

ʇʫʪʠ Toyota 2001 ʦʥ ʦʙʦʟʥʘʯʝʥ ʢʘʢ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʫʩʧʝʭʘ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʫʣʫʯʰʝʥʠʠ. ʇʦʡʜʠ ʠ 

ʧʦʩʤʦʪʨʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʮʠʪʘʪʘʭ ʤʝʥʝʜʞʝʨʦʚ Toyota, ʚ ʢʫʣʴʪʫʨʝ Toyota ʠ ʝʸ ʧʨʠʚʳʯʢʘʭ 

[LH08], ʘ ʪʘʢʞʝ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʝ ʦʙʨʘʟʦʚʘʥʠʷ Toyota ñʇʫʪʴ Toyotaò, ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʧʨʦʚʝʜʸʥʥʦʤ ʷʧʦʥʩʢʠʤʠ ʘʥʘʣʠʪʠʢʘʤʠ (ʥʘʧʨʠʤʝʨ, [OST08]). ʅʝ ʢʘʞʜʦʝ 

ʦʧʠʩʘʥʠʝ óʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘô ʫʜʝʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ɻ ʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʧʦʵʪʦʤʫ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʥʝʢʦʪʦʨʳʝ ʥʝ ʦʩʦʟʥʘʶʪ ʝʛʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ. 

ɺ ʙʝʨʝʞʣʠʚʦ ʤʳʩʣʷʱʝʡ ʢʫʣʴʪʫʨʝ ʚʩʝ ʣʶʜʠ, ʦʩʦʙʝʥʥʦ ʤʝʥʝʜʞʝʨʳ, ʚʢʣʶʯʘʷ ʩʪʘʨʰʠʭ ʤʝʥʝʜʞʝʨʦʚ, ʥʝ 

ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʚʩʸ ʩʚʦʸ ʚʨʝʤʷ ʚ ʦʬʠʩʘʭ ʠʣʠ ʧʝʨʝʛʦʚʦʨʥʳʭ ʢʦʤʥʘʪʘʭ, ʧʦʣʫʯʘ ̫ʥʝʦʙʭʦʜʠʤʫʶ ʠʤ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʪʯʸʪʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪʯʸʪʥʦʩʪʠ ʠ ʩʪʘʪʫʩʥʳʭ ʩʦʚʝʱʘʥʠʡ. 

ʉʢʦʨʝʝ ʥʘʦʙʦʨʦʪ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʠʩʭʦʜʠʪ, ʠ ʧʦʤʦʯʴ ʵʪʦ ʫʣʫʯʰʠʪʴ, ʤʝʥʝʜʞʝʨʘʤ 

ʩʣʝʜʫʝʪ ʯʘʱʝ ʧʦʩʝʱʘʪʴ ʤʝʩʪʘ, ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ (ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʠʩʢʘʞʝʥʠʷ, 

ʧʦʣʫʯʘʝʤʳʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʦʩʪʘʚʘʪʴʩʷ ʪʘʤ, ʥʘʙʣʶʜʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʚʩʸ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʕʪʦ ñʨʝʘʣʴʥʦʝ ʤʝʩʪʦ ʨʘʙʦʪʳ, ʧʝʨʝʜʦʚʘʷò (ʛʝʤʙʘ) ʥʝ ʦʟʥʘʯʘʝʪ ʙʣʠʟʦʩʪʴ ʢ ʟʜʘʥʠʶ, ʛʜʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʪʘ, ʪʘʢ ʞʝ ʢʘʢ ʥʝ ʦʟʥʘʯʘʝʪ ʧʦʡʪʠ ʠ ʧʦʚʩʪʨʝʯʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ 

ʤʝʥʝʜʞʝʨʘʤʠ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʠʪʴʩʷ ʥʘʩʪʦʣʴʢʦ ʙʣʠʟʢʦ ʩ ʨʝʘʣʴʥʳʤ ʤʝʩʪʦʤ ʨʘʙʦʪʳ 

ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ð ʥʝ ʩʠʜʝʪʴ ʛʜʝ-ʪʦ ʚ ʩʦʩʝʜʥʝʤ ʦʬʠʩʝ, ʥʦ ñʜʳʰʘʪʴ ʪʝʤ ʞʝ ʩʘʤʳʤ ʚʦʟʜʫʭʦʤò. 

óʈʘʙʦʪʘô ʚ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ ʥʝ ʟʥʘʯʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʷʞʸʣʳʡ ʪʨʫʜ ʩ ʧʝʨʝʨʘʙʦʪʢʘʤʠ ʠʣʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʘʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʯʸʪʥʦʩʪʴʶ ʠʣʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ, ʘ ʦʟʥʘʯʘʝʪ ʨʘʙʦʪʫ, 

ʧʨʠʥʦʩʷʱʫʶ ʮʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʙʦʪʠʪ ʢʣʠʝʥʪʘ ð ʨʘʟʨʘʙʦʪʢʘ ʯʝʛʦ-ʣʠʙʦ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢʠʭ-ʪʦ ʚʝʱʝʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʢʣʠʝʥʪʫ. 

ʇʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʥʝʜʞʝʨʘʤʠ ʧʨʠʥʮʠʧʘ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ï ʧʦʩʪʦʷʥʥʦ ʧʦʩʝʱʘʪʴ 

ʠʥʞʝʥʝʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦʪʫ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʠʣʠ ʩ ʣʶʜʴʤʠ, 

ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʦʢʘʟʘʥʠʝʤ ʫʩʣʫʛ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʙʦʪʳ, ʩ ʮʝʣʴʶ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ. ɿʘʤʝʪʴʪʝ, ʯʪʦ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ - ʵʪʦ ʥʝ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ñʫʧʨʘʚʣʷʪʴ ʨʘʟʛʫʣʠʚʘʷ 

ʚʦʢʨʫʛò. ʍʦʞʜʝʥʠʝ ʚʦʢʨʫʛ ʜʘʸʪ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʦʥʠʤʘʥʠʝ. ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ. 
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ɺ ʦʜʥʦʤ ʠʥʪʝʨʚʴʶ, ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ Toyota ʧʨʦʮʠʪʠʨʦʚʘʣ ʊʘʡʠʪʠ ʆʥʦ (Taiichi Ohno), ʢʦʪʦʨʳʡ ʥʘʩʪʦʷʣ 

ʥʘ ʪʦʤ, ʯʪʦʙʳ ʤʝʥʝʜʞʝʨʳ ʧʨʘʢʪʠʢʦʚʘʣʠ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ʥʘ ʛʝʤʙʘ: 

ʅʝ ʩʤʦʪʨʠʪʝ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ, ʩʤʦʪʨʠʪʝ ʩʚʦʠʤʠ ʥʦʛʘʤʠé ʣʶʜʠ ʢʦʪʦʨʳʝ ʩʤʦʪʨʷʪ ʪʦʣʴʢʦ ʣʠʰʴ 

ʥʘ ʯʠʩʣʘ, ʷʚʣʷʶʪʩʷ ʭʫʜʰʠʤʠ ʠʟ ʚʩʝʭ. [Hayashi08] 

ʗʧʦʥʩʢʠʡ ʘʥʘʣʦʛ ʪʝʨʤʠʥʘ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ, ʛʝʥʪʠ ʛʝʥʙʫʮʫ, ʪʘʢʞʝ ʰʠʨʦʢʦ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʥʘ ʤʝʩʪʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʠʭ ʠʩʪʦʯʥʠʢʦʤ, ʘ ʥʝ ʟʘ ʦʬʠʩʥʳʤ ʩʪʦʣʦʤ. ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʭʦʞʜʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʳʭ ʬʘʢʪʦʚ; ʵʪʦ ʦʟʥʘʯʘʝʪ ð ʨʘʟ ʫʞ ʚʳ ʪʘʤ ʦʢʘʟʘʣʠʩʴ ð ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʯʘʩʪʠ 

ʮʝʣʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ. ʇʦʣʥʦʮʝʥʥʳʡ ʩʤʳʩʣ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ ï ʵʪʦ ʢʦʛʜʘ ʣʶʜʠ ðʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʥʝʜʞʝʨʳ ð ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪ ʚʨʝʤʷ ʥʘ ʤʝʩʪʝ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʨʠʥʦʩʷʱʝʡ 

ʮʝʥʥʦʩʪʠ, ʚʳʩʪʨʘʠʚʘʶʪ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʣʶʜʴʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʪʘʤ ʠ ʧʦʤʦʛʘʶʪ ʠʤ 

ʚ ʚʳʧʦʣʥʝʥʠʠ ʠʭ ʨʘʙʦʪʳ. 

ʅʘʧʨʠʤʝʨ, ʈʠʩ 1.3 ʧʦʢʘʟʳʚʘʝʪ ʬʦʪʦ óʦʬʠʩʘô ʂʨʛɻʘ ʚ ɹʘʥʛʘʣʦʨʝ, ʚ ʢʦʤʧʘʥʠʠ Valtech India: ʥʝʙʦʣʴʰʦʡ 

ʩʪʦʣ, ʬʘʢʪʠʯʝʩʢʠ ʩʨʝʜʠ ʪʘʢʠʭ ʞʝ ʪʦʯʥʦ ʩʪʦʣʦʚ ʢʦʤʘʥʜ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ. ʆʥ 

ʧʨʦʚʦʜʠʪ ʩʚʦʸ ʚʨʝʤʷ ʩʠʜʷ ʨʷʜʦʤ ʩ ʨʝʘʣʴʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʙʦʪʳ ʠ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ 

ʚ ʠʭ ʢʘʡʜʟʝʥ-ʩʦʙʳʪʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʣʘʜʳʚʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʝʪ, 

ʘ ʯʪʦ ʥʝʪ ð ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʣʫʯʰʝ ʧʦʤʦʯʴ. 

ʈʠʩ 1.3 óʦʬʠʩô ð ʧʦʜʭʦʜ ʇʦʡʜʠ ʠ ʇʦʩʤʦʪʨʠ 
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ʂʘʡʜʟʝʥ 

ɹʝʩʢʦʥʝʯʥʦʝ ʫʣʫʯʰʝʥʠʝ ʨʘʜʠ ʫʣʫʯʰʝʥʠʡ. 

ʂʘʡʜʟʝʥ ʠʥʦʛʜʘ ʧʝʨʝʚʦʜʠʪʩʷ ʧʨʦʩʪʦ ʢʘʢ ñʥʝʧʨʝʨʳʚʥʦʝ ʫʣʫʯʰʝʥʠʝò, ʥʦ ʪʘʢʦʡ ʪʝʨʤʠʥ ʤʦʞʥʦ ʩʧʫʪʘʪʴ ʩ 

ñʥʝʧʨʝʨʳʚʥʳʤ ʫʣʫʯʰʝʥʠʝʤò, ʷʚʣʷʶʱʠʤʩʷ ʦʜʥʠʤ ʠʟ ʩʪʦʣʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ (lean), ʠ ʧʦʪʦʤ ʦʥ 

ʥʝ ʦʪʨʘʞʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʩʶ ʩʫʪʴ. ʇʦʵʪʦʤʫ, ʤʳ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʷʧʦʥʩʢʦʛʦ ʪʝʨʤʠʥʘ.10  

ʂʘʡʜʟʝʥ ʵʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʦʙʨʘʟ ʤʳʰʣʝʥʠʷ, ʠ ʧʨʘʢʪʠʢʘ. ʂʘʢ ʦʙʨʘʟ ʤʳʰʣʝʥʠʷ, ʦʥ ʛʦʚʦʨʠʪ ʚʦʪ ʦ ʯʸʤ: 

ñʄʦʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʝʣʘʪʴ ʤʦʶ ʨʘʙʦʪʫ ʠ ʫʣʫʯʰʘʪʴ ʤʦʶ ʨʘʙʦʪʫò ʠ 

ñʥʝʧʨʝʨʳʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʨʘʜʠ ʩʘʤʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷò. ɹʦʣʝʝ ʬʦʨʤʘʣʴʥʦ, ʢʘʢ ʧʨʘʢʪʠʢʘ, 

ʢʘʡʜʟʝʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

1. ʚʳʙʝʨʠʪʝ ʠ ʧʨʘʢʪʠʢʫʡʪʝ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʢʦʤʘʥʜʘ ʩʦʚʤʝʩʪʥʦ ʨʝʰʠʣʘ ʧʦʧʨʦʙʦʚʘʪʴ, ʜʦ ʪʝʭ ʧʦʨ ʧʦ 

ʦʥʠ ʥʝ ʙʫʜʫʪ ʦʩʚʦʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ð ʪʦ ʝʩʪʴ, ʜʦʚʝʜʠʪʝ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʫʶ ʨʘʙʦʪʫ 

2. ʥʘʯʥʠʪʝ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʧʦʢʘ ʥʝ ʥʘʡʜʸʪʝ ʣʫʯʰʠʡ ʩʧʦʩʦʙ, ʘ ʟʘʪʝʤ ʩʜʝʣʘʡʪʝ ʝʛʦ ʥʦʚʳʤ, 

ʚʨʝʤʝʥʥʳʤ óʩʪʘʥʜʘʨʪʦʤô 

3. ʚʝʨʥʠʪʝʩʴ ʢ ʧ.1 ʠ ʧʦʚʪʦʨʷʡʪʝ ʙʝʩʢʦʥʝʯʥʦ 

ʐʘʛ 1 ð ɺr ʙʝʨʠʪʝ ʠ ʧʨʘʢʪʠʢʫʡʪʝ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʢʦʤʘʥʜʘ ʩʦʚʤʝʩʪʥʦ ʨʝʰʠʣʘ ʧʦʧʨʦʙʦʚʘʪʴ, 

ʜʦ ʪʝʭ ʧʦʨ ʧʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʦʩʚʦʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ (ʜʦʚʝʜʠʪʝ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʫʶ ʨʘʙʦʪʫ). ʀʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʛʨʫʧʧʘ ʩʥʘʯʘʣʘ ʥʘʰʣʘ ʥʝʢʠʝ ʧʦʣʝʟʥʳʝ 

(ʙʫʜʝʤ ʥʘʜʝʷʪʴʩʷ) ʙʘʟʦʚʳʝ ʧʨʘʢʪʠʢʠ ʠ ʫʧʨʘʞʥʷʣʘʩʴ ʚ ʥʠʭ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʫʯʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʠʭ 

ʧʨʘʚʠʣʴʥʦ. ʃʶʜʠ ʦʙʫʯʘʶʪʩʷ ʚʳʧʦʣʥʝʥʠʶ ʪʝʭʥʠʢʠ <X> ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʙʣʘʛʦʜʘʨʷ 

ʦʙʠʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, ʥʘʩʪʘʚʥʠʯʝʩʪʚʫ ʠ ʭʦʨʦʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ. ʇʝʨʚʳʡ ʰʘʛ ʢʘʡʜʟʝʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʦʭʨʘʥʷʪʴ ʪʝʨʧʝʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʫʜʥʦʡ ʬʘʟʳ ʦʙʫʯʝʥʠʷ ʠ ʥʝ ʦʪʢʘʟʳʚʘʪʴʩʷ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ ʦʪ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ. ʃʶʜʷʤ ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʝʡʩʪʚʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ. 

ʀʣʠ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʕʜʚʘʨʜʘ ɼʝʤʠʥʛʘ, ʦʥʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʨʘʟʣʠʯʘʪʴ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʙʱʝʛʦ ʠ 

ʦʩʦʙʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʤʳʩʣ ʧʝʨʚʦʛʦ ʰʘʛʘ ʚ ʢʘʡʜʟʝʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʠʣʠ ʢʦʤʘʥʜʘ ʥʝ ʤʦʛʫʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʫʞʥʦ ʣʠ ʠʤ ʫʣʫʯʰʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʧʨʘʢʪʠʢʫ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʩʥʘʯʘʣʘ ʥʝ ʫʩʚʦʷʪ ʦʩʥʦʚʳ, ʚʥʠʢʥʫʪ 

ʚ ʠʭ ʪʦʥʢʠʝ ʤʦʤʝʥʪʳ ʠ ʩʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʧʨʘʢʪʠʢʫ ʧʨʘʚʠʣʴʥʦ. ɺʩʪʨʝʯʘʣʠ ʣʠ ʚʳ ʢʦʛʜʘ-ʣʠʙʦ 

ʢʦʤʤʝʥʪʘʨʠʠ ʪʠʧʘ: ñʆʭ, <X> ʥʝ ʨʘʙʦʪʘʝʪò, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦʩʪʘʪʢʘ ʥʘʚʳʢʦʚ, ʧʨʘʢʪʠʢʠ ʠʣʠ 

ʦʙʨʘʟʦʚʘʥʠʷ? ʅʝʪ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ ʚ óʫʣʫʯʰʝʥʠʠô ʠʣʠ ʚ ʦʪʢʘʟʝ ʦʪ ʢʘʢʦʡ-ʪʦ ʧʨʘʢʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʥʝʧʦʥʠʤʘʥʠʠ. 

ɺ ʙʝʨʝʞʣʠʚʦʤ ʤʳʰʣʝʥʠʠ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʥʝ ʦʟʥʘʯʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʜʠʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ð ɻʨʫʙʝʡʰʠʤ ʥʝʜʦʧʦʥʠʤʘʥʠʝʤ ʚ ʙʝʨʝʞʣʠʚʦʤ ʤʳʰʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʟʘʙʣʫʞʜʝʥʠʝ, ʯʪʦ 

ñʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘò ʦʟʥʘʯʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝʢʠʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʕʪʦ 

ʥʘʩʪʦʣʴʢʦ ʛʨʫʙʘʷ ʦʰʠʙʢʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ, ʚʩʸ ʝʱʸ ʯʘʩʪʦ ʥʝʜʦʧʦʥʠʤʘʝʤʘʷ, ʯʪʦ ʵʪʦʪ 

ʤʦʤʝʥʪ ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʉʢʦʨʝʝ, ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʦʤʘʥʜʘ ʦʩʚʦʠʣʘ ʦʩʥʦʚʳ, 

 
10 . ʄʳ ʩʪʘʨʘʝʤʩʷ ʠʟʙʝʛʘʪʴ ʷʧʦʥʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʥʠ ʦʜʥʦʛʦ ʜʨʫʛʦʛʦ 

ʧʦʜʭʦʜʷʱʝʛʦ ʪʝʨʤʠʥʘ. 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ. ʕʪʠ ʦʩʥʦʚʳ 

ð ʪʦʪ ʩʘʤʳʡ ʩʪʘʥʜʘʨʪ ð ʩʦʟʜʘʶʪʩʷ ʩʘʤʠʤʠ ʢʦʤʘʥʜʘʤʠ (ʘ ʥʝ ʢʘʢʠʤʠ-ʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ) ʠ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʤʠ. ʂʘʢ ʩʢʘʟʘʣ ʊʘʡʠʪʠ ʆʥʦ: 

ʗ ʩʢʘʟʘʣ ʚʩʝʤ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʣʫʯʘʪ ʩʚʦʶ ʟʘʨʧʣʘʪʫ, ʝʩʣʠ ʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ 

ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʮʝʣʦʛʦ ʤʝʩʷʮʘ. ʀʜʝʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ 

ʣʶʜʷʤ ʧʦʥʷʪʴ, ʯʪʦ ʦʥʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʩʪʦʷʥʥʳʝ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʜʫʨ ʠ ʟʘ 

ʚʥʝʩʝʥʠʝ ʵʪʠʭ ʫʣʫʯʰʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʫʶ ʨʘʙʦʪʫ. [SF09] 

ɼʝʣʠʪʝʩʴ ʧʨʘʢʪʠʢʘʤʠ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʚʷʟʳʚʘʪʴ ʠʭ ð ʇʦʚʪʦʨʠʤʩʷ, ʨʘʙʦʯʠʝ ʥʦʨʤʳ ʠʣʠ 

ʩʦʛʣʘʰʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʥʝʚʝʨʥʦ ʪʦʣʢʦʚʘʪʴʩʷ ʢʘʢ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ñʧʦʢʘ 

ʥʝ ʩʢʘʟʘʥʦ ʦʙʨʘʪʥʦʝò, ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʚʳʰʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ôʩʪʘʥʜʘʨʪô ʦʪ ʛʣʘʚʥʦʡ ʧʨʦʮʝʩʩʥʦʡ 

ʛʨʫʧʧʳ, ʢʦʪʦʨʳʡ ʥʘʚʷʟʳʚʘʝʪʩʷ ʣʶʜʷʤ ð ʪʘʢʠʝ ʠʜʝʠ ʧʨʷʤʦ ʧʨʦʪʠʚʦʨʝʯʘʪ ʩʪʦʣʧʫ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ 

ʦ ʥʝʧʨʝʨʳʚʥʦʤ ʫʣʫʯʰʝʥʠʠ. ʃʶʜʠ Toyota ʧʨʦʧʘʛʘʥʜʠʨʫʶʪ ʡʦʢʦʪʝʥ (yokoten)ðʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʨʘʟʥʳʭ ʣʦʢʘʮʠʷʭ, ʢʘʢ ʩʘʞʝʥʮʳ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʝʨʝʚʘ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. ʁʦʢʦʪʝʥ ʙʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʝʪ ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ ʠʣʠ 

ʨʘʩʢʨʳʚʘʪʴʩʷ ʚ ʩʪʦʨʦʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʨʠʜʘʸʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʦʙʤʝʥʫ ʟʥʘʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ ʥʝ ʙʫʜʫʯʠ ʚʳʥʫʞʜʝʥʥʳʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʙʱʠʤ ʧʨʦʮʝʩʩʘʤ, ʥʘʚʷʟʘʥʥʳʤ ʩʚʝʨʭʫ ʚʥʠʟ.11 ʅʝʢʦʪʦʨʳʝ ʮʠʪʘʪʳ ʦʪ ʧʝʨʩʦʥʘʣʘ Toyota: 

ɽʩʣʠ ʤʳ ʩʪʘʨʘʝʤʩʷ ʧʨʦʩʪʦ ʧʨʠʚʝʩʪʠ ʚʩʝʭ ʢ ʠʤʝʶʱʠʤʩʷ ʩʪʘʥʜʘʨʪʘʤ, ʪʦ ʤʳ ʫʧʫʩʢʘʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʦʚʠʪʴʩʷ ʣʫʯʰʝ. ɺʳ ʥʝ ʙʝʨʝʪʝ ʚ ʨʘʩʯʸʪ ʪʦ, ʯʪʦ ʚʨʝʤʝʥʘ ʤʝʥʷʶʪʩʷ. ʅʫʞʥʘ 

ʥʝʚʝʨʦʷʪʥʘʷ ʛʠʙʢʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʷʚʣʷʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦ ʭʦʜʫ ʜʝʣʘé ʉʪʘʥʜʘʨʪʳ ʥʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʦʪʦʤ ʥʝ ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʛʦʣʦʚʥʦʛʦ ʦʬʠʩʘ ʥʘ ʚʩʝ ʟʘʚʦʜʳ. ɾʝʩʪʢʠʝ 

ʩʪʘʥʜʘʨʪʳ ʙʫʜʫʪ ʪʦʣʴʢʦ ʫʙʠʚʘʪʴ ʢʘʡʜʟʝʥé ʕʪʦ ʡʦʢʦʪʝʥ ʢʘʞʜʳʡ ʨʘʟ ð ʜʝʣʠʪʝʩʴ ʣʫʯʰʠʤʠ 

ʧʨʘʢʪʠʢʘʤʠ. éʄʳ ʜʦʣʞʥʳ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʜʝʣʴʥʳʤ ʣʶʜʷʤ ʩ ʟʘʚʦʜʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʝʰʘʪʴ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʜʝʣʘʪʴ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʠ ʫʩʪʨʘʥʷʪʴ ʥʝʜʦʩʪʘʪʢʠ. ʄʳ ʥʝ 

ʤʦʞʝʤ ʠʤʝʪʴ ʢʦʛʦ-ʪʦ ʦʪ ʢʦʤʧʘʥʠʠ, ʛʦʚʦʨʷʱʝʛʦ ñʚʳ ʜʦʣʞʥʳ ʜʝʣʘʪʴ ɸ, ɹ ʠ ɺò, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ 

ʧʦʣʥʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʧʦʩʦʙʫ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ Toyota. [LH08]  

ʉʦʦʙʱʝʩʪʚʘ ʧʨʘʢʪʠʢ ð ʪʦ, ʯʪʦ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ð ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʟʥʘʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

ʐʘʛʠ 2 ʠ 3 ð ʅʝʙʦʣʴʰʠʝ, ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʝ, ʥʝʧʨʝʢʨʘʱʘʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʸʤ. ʂʘʡʜʟʝʥ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ (ʚʢʣʶʯʘʷ ʤʝʥʝʜʞʝʨʦʚ), ʯʪʦʙʳ ʥʝʫʩʪʘʥʥʦ ʠ 

ʠʥʢʨʝʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʷʪʴ ʠ ʫʣʫʯʰʘʪʴ ʧʨʘʢʪʠʢʠ, ʦʙʳʯʥʦ ʚ ʨʘʤʢʘʭ ʥʝʙʦʣʴʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʭʦʪʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʩʠʩʪʝʤʥʳʡ ʢʘʡʜʟʝʥ ʪʘʢʞʝ ʚʦʟʤʦʞʝʥ. ʇʦʯʪʠ ʥʠʢʘʢʘʷ ʧʨʘʢʪʠʢʘ, ʧʨʦʮʝʩʩ ʠʣʠ 

ʠʤʝʶʱʘʷʩʷ ʧʦʣʠʪʠʢʘ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʳʤʠ ð ʯʪʦ ʫʛʦʜʥʦ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ. ñɹʨʦʩʘʡʪʝ ʚʳʟʦʚ 

ʚʩʝʤʫ,ò ʢʘʢ ʩʢʘʟʘʣ ʇʨʝʟʠʜʝʥʪ Toyota ɻʘʨʠ ʂʦʥʚʠʩ. ʊʘʢʞʝ, ʢʫʣʴʪʫʨʘ ʢʘʡʜʟʝʥ ʵʪʦ ʥʝ ʪʦ, ʛʜʝ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʪʦʣʴʢʦ ʙʦʣʴʰʠʝ ʧʨʦʝʢʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʩʧʝʨʪʘʤʠ ʧʦ ʧʨʦʮʝʩʩʘʤ. ʉʢʦʨʝʝ, ʢʘʞʜʘʷ ʢʦʤʘʥʜʘ ʨʝʛʫʣʷʨʥʦ 

ʜʝʣʘʝʪ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʀʟʫʯʠʪʝ ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʡʩʪʚʫʷ ð ʂʘʡʜʟʝʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʪʦ, ʙʣʘʛʦʜʘʨʷ ʥʝʧʨʝʩʪʘʥʥʦʤʫ 

ʧʦʚʪʦʨʝʥʠʶ ʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʫ, ʣʶʜʠ ʩʘʤʠ ʫʯʘʪʩʷ ʪʦʤʫ, ʢʘʢ ʩʜʝʣʘʪʴ ʧʨʦʙʣʝʤʳ ʚʠʜʠʤʳʤʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

 

11 . ʉʫʱʝʩʪʚʫʶʪ ʠʩʢʣʶʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʸʪʘ. 
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ʠʭ ʢʦʨʥʝʚʳʝ ʧʨʠʯʠʥʳ ʠ ʩʪʘʥʦʚʠʪʴʩʷ ʣʫʯʰʝ ʙʣʘʛʦʜʘʨʷ ʵʢʩʧʝʨʠʤʝʥʪʘʤ. ʀ óʧʨʦʚʘʣʳô ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ - 

ʵʪʦ ʥʦʨʤʘʣʴʥʦ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʥʘʩʪʦʷʱʠʡ ʧʨʦʚʘʣ ʚ ʢʘʡʜʟʝʥ - ʵʪʦ ʥʝ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʂʘʥʝʡʦʰʠ ʂʫʩʫʥʦʢʠ (Kaneyoshi Kusunoki), ʝʱʸ ʦʜʠʥ ʚʦʩʧʠʪʘʥʥʠʢ ʊʘʡʠʪʠ ʆʥʦ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʮʝ-

ʧʨʝʟʠʜʝʥʪ ʚ Toyota, ʩʢʘʟʘʣ ʦ ʢʘʡʜʟʝʥ ʠ ʝʛʦ ʧʦʜʜʝʨʞʢʝ ʥʘ ʫʨʦʚʥʝ ʤʝʥʝʜʞʤʝʥʪʘ: 

ʆʧʨʝʜʝʣʷʶʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʚ Toyota - ʵʪʦ ʪʦ, ʯʪʦ ʤʝʥʝʜʞʝʨʳ ʥʝ 

ʙʫʜʫʪ ʨʫʛʘʪʴ ʚʘʩ ʟʘ ʧʨʦʷʚʣʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ, ʟʘ ʪʦ, ʯʪʦ ʚʳ ʨʠʩʢʥʫʣʠ ʠ ʧʨʦʚʘʣʠʣʠʩʴ. ʉʢʦʨʝʝ, ʦʥʠ 

ʦʪʯʠʪʘʶʪ ʚʘʩ ʟʘ ʪʦ, ʯʪʦ ʚʳ ʥʝ ʧʳʪʘʣʠʩʴ ʧʦʧʨʦʙʦʚʘʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʯʪʦ ʚʳ ʥʝ ʧʦʧʳʪʘʣʠʩʴ 

ʨʠʩʢʥʫʪʴ. ʃʠʜʝʨʳ ʟʜʝʩʴ ʥʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʫʞʜʘʪʴ. ʆʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʣʶʜʝʡ. ɺʦʪ ʯʪʦ ʷ ʧʦʩʪʦʷʥʥʦ ʧʳʪʘʣʩʷ ʩʜʝʣʘʪʴ. ʇʨʦʙʳ ʠ ʦʰʠʙʢʠ - ʚʦʪ ʦ ʯʸʤ ʚʩʸ ʵʪʦ! 

ɺ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʢʥʠʛʝ ñʂʘʡʜʟʝʥò ʄʘʩʘʘʢʠ ʀʤʘʠ (Masaaki Imai) ʦʥ ʜʝʣʠʪʩʷ: 

ʉʫʪʴ ʂʘʡʜʟʝʥ ʧʨʦʩʪʘ ʠ ʧʦʥʷʪʥʘ: ʂʘʡʜʟʝʥ ʦʟʥʘʯʘʝʪ ʫʣʫʯʰʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʂʘʡʜʟʝʥ ʦʟʥʘʯʘʝʪ 

ʥʝʧʨʝʢʨʘʱʘʶʱʝʝʩʷ ʫʣʫʯʰʝʥʠʝ, ʟʘʪʨʘʛʠʚʘʶʱʝʝ ʢʘʞʜʦʛʦ, ʚʢʣʶʯʘʷ ʠ ʤʝʥʝʜʞʝʨʦʚ ʠ ʨʘʙʦʯʠʭ. 

ʌʠʣʦʩʦʬʠʷ ʢʘʡʜʟʝʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʘʰ ʦʙʨʘʟ ʞʠʟʥʠ, ʙʫʜʴ ʪʦ ʞʠʟʥʴ ʥʘ ʨʘʙʦʪʝ, ʥʘʰʘ 

ʩʦʮʠʘʣʴʥʘʷ ʞʠʟʥʴ ʠʣʠ ʥʘʰʘ ʜʦʤʘʰʥʷʷ ʞʠʟʥʴ ð ʟʘʩʣʫʞʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. [Imai86] 

ʂʘʡʜʟʝʥ ʦʪʨʘʞʘʝʪ ʮʠʢʣ ʫʣʫʯʰʝʥʠʡ Plan-Do-Check-Act (PDCA) ʋʦʣʪʝʨʘ ʐʫʭʘʨʪʘ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

ʮʠʢʣ ɼʝʤʠʥʛʘ) [Deming67]. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʤʥʦʛʦ ʣʶʜʝʡ ʚ Toyota ʬʦʨʤʘʣʴʥʦ ʟʥʘʶʪ ʦ PDCA ʠ ʠʥʦʛʜʘ 

ʦʧʠʩʳʚʘʶʪ ʪʦ, ʯʪʦ ʦʥʠ ʜʝʣʘʶʪ ʢʘʢ ñʙʝʩʢʦʥʝʯʥʳʡ PDCAò [LH08]. 

ʉʦʙʳʪʠʷ ʂʘʡʜʟʝʥ 

ʂʘʡʜʟʝʥ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʢʦʤʘʥʜʥʳʭ ʢʘʡʜʟʝʥ-ʩʦʙʳʪʠʡ; ʞʝʣʘʪʝʣʴʥʘ 

ʨʝʛʫʣʷʨʥʘʷ ʠ ʯʘʩʪʘʷ ʢʘʜʝʥʮʠʷ ʵʪʠʭ ʩʦʙʳʪʠʡ, ʥʘʧʨʠʤʝʨ 

ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʝʞʝʥʝʜʝʣʴʥʦ. ɺ ʦʩʥʦʚʥʦʤ, ʩʦʙʳʪʠʝ 

ʢʘʡʜʟʝʥ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: (1) ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ 

ʪʝʢʫʱʠʭ ʨʘʙʦʯʠʭ ʩʠʪʫʘʮʠʡ ʧʦʢʘ ʦʥʠ ʥʝ ʙʫʜʫʪ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʧʦʥʷʪʳ ʠ (2) ʨʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʫʣʫʯʰʝʥʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʠʪʴ ʩʠʣʳ ʥʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ, ʚʤʝʩʪʦ 

ʪʦʛʦ ʯʪʦʙʳ ʩʠʜʝʪʴ ʟʘ ʩʪʦʣʦʤ ʠ ʨʘʟʛʦʚʘʨʠʚʘʪʴ. ʇʦʧʨʦʙʫʡʪʝ 

ʧʨʦʷʚʠʪʴ ʢʨʝʘʪʠʚʥʦʩʪʴ ʥʘ ʜʦʩʢʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʪ.ʧ. 

ʆʩʪʝʨʝʛʘʡʪʝʩʴ ʤʝʨʪʚʳʭ ʢʘʡʜʟʝʥ-ʩʦʙʳʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʣʶʜʠ ʧʨʠʪʚʦʨʷʶʪʩʷ, ʯʪʦ ʫʯʘʩʪʚʫʶʪ, ʥʦ ʫʞʝ 

ʧʝʨʝʛʦʨʝʣʠ ʦʪ ʧʝʨʝʠʟʙʳʪʢʘ ʘʥʘʣʠʟʘ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʥʝʜʦʩʪʘʪʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ. ʀʟʙʝʛʘʡʪʝ ʦʙʩʫʞʜʝʥʠʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʟʘ ʦʜʠʥ ʨʘʟ ð ʣʫʯʰʝ ʭʦʨʦʰʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʯʝʤ-ʪʦ ʦʜʥʦʤ, ʯʝʤ ʧʣʦʭʦ, ʥʦ ʥʘ ʚʩʸʤ 

ʩʨʘʟʫ. 

  



ʉʪʦʣʧ ɺʪʦʨʦʡ: ʅʝʧʨʝʨʳʚʥʦʝ ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

19 
www.leanprimer.com 
Copyright (c) Craig Larman & Bas Vodde 2009 All rights reserved 

ʇʷʪʴ ʇʦʯʝʤʫ 

ʇʷʪʴ ʇʦʯʝʤʫ (ʦʙʳʯʥʦ ʧʠʰʝʪʩʷ ʢʘʢ 5 ʇʦʯʝʤʫ [5 Whys]) ʵʪʦ ʧʨʦʩʪʦʡ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʡʜʟʝʥ 

ʧʨʠʸʤ. ʆʥ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʘʥʘʣʠʟʘ ʢʦʨʥʝʚʳʭ ʧʨʠʯʠʥ. ɺ ʦʪʚʝʪ ʥʘ ʢʘʢʫʶ-

ʣʠʙʦ ʧʨʦʙʣʝʤʫ ʠʣʠ ʜʝʬʝʢʪ, ʢʦʤʘʥʜʘ ʘʥʘʣʠʟʠʨʫʝʪ ñʧʦʯʝʤʫ?ò ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʧʷʪʴ ʨʘʟ, ʩ ʢʘʞʜʳʤ 

ʚʦʧʨʦʩʦʤ ʚʩʸ ʙʦʣʴʰʝ ʫʛʣʫʙʣʷʷʩʴ ʢ ʢʦʨʥʝʚʳʤ ʧʨʠʯʠʥʘʤ. 12  ʕʪʠ ʚʦʧʨʦʩʳ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʣʦʛʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʩʚʷʟʘʥʥʳʭ ʦʪʚʝʪʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʢʦʤʘʥʜʘ ʬʦʨʤʠʨʫʝʪ ñʛʨʘʬ 5 ʇʦʯʝʤʫò ʠʟ 

ʮʝʧʦʯʝʢ ʦʪʚʝʪʦʚ (ʩʤ. ʈʠʩ 1.4), ʠʣʠ ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʜʠʘʛʨʘʤʤʫ ʨʳʙʴʝʡ ʢʦʩʪʠ (ʀʩʠʢʘʚʳ). 

ɺʘʞʥʳʡ ʘʩʧʝʢʪ 5 ʇʦʯʝʤʫ ð ʵʪʦ ʥʝ ʩʘʤʘ ʪʝʭʥʠʢʘ ʠʣʠ ʯʠʩʣʦ 5, ʘ ʪʦ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʨʘʟʘ 

ʤʳʰʣʝʥʠʷ ʠ ʢʫʣʴʪʫʨʳ ñʦʩʪʘʥʦʚʠʩʴ ʠ ʠʩʧʨʘʚʴò ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʫʪʸʤ ʧʦʠʩʢʘ ʢʦʨʥʝʚʳʭ ʧʨʠʯʠʥ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚ Toyota. ʃʶʜʝʡ ʦʙʫʯʘʶʪ ʯʪʦʙʳ ʦʥʠ ʧʦʣʫʯʠʣʠ ʥʘʚʳʢʠ ʛʣʫʙʦʢʦʛʦ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ; ʥʝ ʞʠʪʴ ʩ ʵʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʥʦ ʛʣʫʙʦʢʦ ʧʨʦʜʫʤʳʚʘʪʴ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʇʦʡʜʠ 

ʠ ʇʦʩʤʦʪʨʠ ʠ 5 ʇʦʯʝʤʫ: ʃʶʜʷʤ ʣʝʛʢʦ ʜʝʣʘʪʴ ʥʝʚʝʨʥʳʝ ʜʦʛʘʜʢʠ ʠʣʠ ʧʦʣʫʯʠʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ 

ʦʪʚʝʪʳ, ʝʩʣʠ ʦʥʠ ʥʝ ʧʦʩʤʦʪʨʷʪ ʥʘ ʨʝʘʣʴʥʳʝ ʬʘʢʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʈʠʩ 1.4 ɻʨʘʬ 5 ʇʦʯʝʤʫ ð ʣʶʜʠ ʤʝʥʷʶʪ ʢʦʤʘʥʜʳ ʩʣʠʰʢʦʤ ʯʘʩʪʦ 

 

ʎʝʥʥʦʩʪʠ ʠ ʇʦʪʝʨʠ 

ʏʪʦ ʫʣʫʯʰʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʢʘʡʜʟʝʥ? ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʝʨʝʞʣʠʚʳʤ 

ʤʳʰʣʝʥʠʝʤ, ʪʨʝʙʫʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʮʝʥʥʦʩʪʠ ʠ ʧʦʪʝʨʠ. 

  

 

12 . óʇʷʪʴô ï ʵʪʦ ʥʝ ʢʘʢʦʝ-ʪʦ ʤʘʛʠʯʝʩʢʦʝ ʯʠʩʣʦ; ʵʪʦ ʧʨʦʩʪʦ ʦʟʥʘʯʘʝʪ ñʢʦʧʘʪʴ ʛʣʫʙʞʝ.ò 
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ʎʝʥʥʦʩʪʠ ð ʄʦʤʝʥʪʳ ʜʝʡʩʪʚʠʡ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʜʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʟʜʘʸʪʩʷ ʧʨʦʜʫʢʪ, ʟʘ 

ʢʦʪʦʨʡr ʢʣʠʝʥʪ13  ʛʦʪʦʚ ʧʣʘʪʠʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʮʝʥʥʦ ʪʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʘʢʦʚʳʤ ʚ ʛʣʘʟʘʭ 

ʚʥʝʰʥʝʛʦ14 ʟʘʢʘʟʯʠʢʘ. ʇʨʝʜʩʪʘʚʴʪʝ, ʢʘʢ ʙʫʜʪʦ ʙʳ ʢʣʠʝʥʪʳ ʥʘʙʣʶʜʘʶʪ ʟʘ ʨʘʙʦʪʦʡ ʚ ʚʘʰʝʤ ʦʬʠʩʝ. ɺ 

ʢʘʢʠʝ ʤʦʤʝʥʪʳ ʦʥʠ ʧʦʞʝʣʘʣʠ ʙʳ ʟʘʣʝʟʪʴ ʢ ʩʝʙʝ ʚ ʢʘʨʤʘʥ, ʚʳʪʘʱʠʪʴ ʜʝʥʴʛʠ ʠ ʦʪʜʘʪʴ ʠʭ ʚʘʤ? 

ʇʦʪʝʨʠ ð ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʠʣʠ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚʣʷʶʪ ʮʝʥʥʦʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʧʦʪʨʝʙʣʷʶʪ ʨʝʩʫʨʩʳ. ʇʦʪʝʨʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʟʢʠʭ ʤʝʩʪ (bottleneck), 

ʦʞʠʜʘʥʠʡ, ʧʝʨʝʜʘʯʠ, ʧʨʠʥʷʪʠʷ ʞʝʣʘʝʤʦʛʦ ʟʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ, ʨʘʩʩʝʠʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʥʦʛʦʛʦ 

ʜʨʫʛʦʛʦ. 

ʆʜʠʥ ʠʟ ʚʠʜʦʚ ʘʥʘʣʠʟʘ ʚ ʙʝʨʝʞʣʠʚʦʤ ʤʳʰʣʝʥʠʠ ð ʦʮʝʥʠʚʘʪʴ ʚʩʝ ʤʦʤʝʥʪʳ ʧʦʪʝʨʴ ʠ ʮʝʥʥʦʩʪʝʡ ñʦʪ 

ʢʦʥʮʝʧʮʠʠ ʜʦ ʧʨʠʙʳʣʠ.ò15  ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʠʟʤʝʨʝʥʠʶ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ, 

ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʥʥʦʩʪʠ ʠ ʦʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ (ʦʪ ʢʦʥʮʝʧʮʠʠ ʜʦ ʧʨʠʙʳʣʠ), ʠ ʟʘʪʝʤ 

ʚʳʯʠʩʣʠʪʴ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʮʝʥʥʦʩʪʠ = ʩʫʤʤʘʨʥʦʝ-ʚʨʝʤʷ-ʥʘ-ʮʝʥʥʦʩʪʠ / ʩʫʤʤʘʨʥʦʝ-ʚʨʝʤʷ-ʚʳʧʦʣʥʝʥʠʷ 

ʄ  rʤʥʦʛʦ ʨʘʟ ʨʠʩʦʚʘʣʠ ʧʨʦʮʝʩʩʳ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚʳʭ ʛʨʫʧʧʘʭ, ʥʦ ʥʠ ʨʘʟʫ 

ʥʝ ʚʠʜʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʮʝʥʥʦʩʪʠ ʚʳʰʝ 7 ʧʨʦʮʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʜʫʢʪʳ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 93 ʧʨʦʮʝʥʪʘ ʚʨʝʤʝʥʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʙʦʣʝʝ ʪʦʛʦ ʙʳʣʦ ʚʨʝʤʝʥʝʤ, ʧʦʪʨʘʯʝʥʥʳʤ ʥʘ 

ʧʦʪʝʨʠ.16 

ʋʣʫʯʰʝʥʠʷ ʧʫʪʸʤ ʀʟʙʘʚʣʝʥʠʷ ʦʪ ʇʦʪʝʨʴ ð ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʮʝʥʥʦʩʪʠ ʠ ʧʦʪʝʨʠ, 

ʧʝʨʝʡʜʸʤ ʢ ʟʘʩʣʫʞʠʚʘʶʱʝʤʫ ʚʥʠʤʘʥʠʷ ʨʘʟʣʠʯʠʶ ʚ ʧʦʥʠʤʘʥʠʠ ʫʣʫʯʰʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʦʜʭʦʜʘ. ɼʨʫʛʠʝ ʩʠʩʪʝʤʳ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʢʪʠʚʥʦʩʪʝʡ, 

ʧʨʠʥʦʩʷʱʠʭ ʮʝʥʥʦʩʪʴ; ʥʘʧʨʠʤʝʨ ʥʘ ʫʣʫʯʰʝʥʠʠ ʥʘʚʳʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ. ɼʦʩʪʦʡʥʘʷ ʮʝʣʴ, ʙʝʟ 

ʩʦʤʥʝʥʠʷ. 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʥʝʤʥʦʛʦ ʤʦʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʥʥʦʩʪʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʥʦʡ ʣʠʥʠʠ ð ʤʦʞʝʪ ʙʳʪʴ 5 ʧʨʦʮʝʥʪʦʚ ð ʪʦ ʠʭ ʫʣʫʯʰʝʥʠʝʤ ʤʥʦʛʦʛʦ ʥʝ ʜʦʩʪʠʛʥʫʪʴ. 

ʅʦ ʩ ʛʦʨʦʡ ʚʨʝʤʝʥʠ, ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʦʪʝʨʠ, ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʠʪʴ ʦʙʱʫʶ ʜʦʣʶ ʮʝʥʥʦʩʪʠ, ʫʤʝʥʴʰʘʷ ʧʦʪʝʨʠ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʧʦʪʝʨʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ð ʵʪʦ ʧʦʪʝʨʷ ʦʪ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ ð 

ʩʦʟʜʘʥʠʝ ʨʝʰʝʥʠʡ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʥʫʞʥʳ ʢʣʠʝʥʪʫ. ʀʤʝʝʪ ʣʠʰʴ 

ʥʝʙʦʣʴʰʦʡ ʩʤʳʩʣ ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʠʟʤʝʨʝʥʠʠ ʠ ʫʣʫʯʰʝʥʠʠ (ʥʘʧʨʠʤʝʨ) ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʞʝʥʝʨʦʚ 

ʥʘ 2 ʧʨʦʮʝʥʪʘ, ʪʦʛʜʘ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʛʦʨʳ ʧʦʪʝʨʴ ʚ ʚʠʜʝ ʥʝʥʫʞʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ 

ʥʝʚʝʨʥʳʤ ʨʝʰʝʥʠʷʤ ʥʘ ʫʨʦʚʥʝ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ. 

  

 
13 . ñʎʝʥʥʦʩʪʴ ʚ ʛʣʘʟʘʭ ʢʣʠʝʥʪʘò ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʢʦʝʛʦ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʣʠʝʥʪʘ. 

14 . ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʧʩʝʚʜʦ-ʙʝʨʝʞʣʠʚʳʝ ʦʧʠʩʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʜʝʶ ʚʥʫʪʨʝʥʥʝʡ ʙʠʟʥʝʩ 

ʮʝʥʥʦʩʪʠ. ʆʥʠ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʩʢʘʞʝʥʠʶ ʠʜʝʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʪʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʦʯʥʦ 

ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ ʮʝʥʥʦʩʪʴ. 

15 . ʕʪʦ ʯʘʩʪʴ ʙʝʨʝʞʣʠʚʦʡ ʧʨʘʢʪʠʢʠ ʢʘʨʪʘ ʧʦʪʦʢʘ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ (value stream mapping, VSM) [RS99].  

16 . ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʜʨʫʛʠʤ ʧʦʜʦʙʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʥʘʧʨʠʤʝʨ [Ward06], ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʮʝʥʥʦʩʪʠ ʚ 5% ʚ ʧʨʦʜʫʢʪʦʚʦʡ ʨʘʟʨʘʙʦʪʢʝ. 
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ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʚʠʜʘ ʧʦʪʝʨʴ ʷʚʣʷʶʪʩʷ ʦʞʠʜʘʥʠʝ ʠʣʠ ʟʘʜʝʨʞʢʠ ð ʢʣʠʝʥʪʳ ʥʝ 

ʧʣʘʪʷʪ ʟʘ ʵʪʦ. ʅʘʙʣʶʜʘʣʠ ʣʠ ʚʳ ʢʦʛʜʘ ʣʠʙʦ ʧʦʪʝʨʠ ʦʪ ʦʞʠʜʘʥʠʷé 

Ẅ ʧʨʦʷʩʥʝʥʠʷ? 

Ẅ ʩʦʛʣʘʩʦʚʘʥʠʷ? 

Ẅ ʧʦʢʘ ʜʨʫʛʘʷ ʢʦʤʘʥʜʘ ʥʝ ʟʘʚʝʨʰʠʪ ʩʚʦʶ ʯʘʩʪʴ ʨʘʙʦʪʳ? 

ʂʘʪʝʛʦʨʠʠ ʅʝ-ɼʦʙʘʚʣʷʶʱʠʭ-ʎʝʥʥʦʩʪʠ ɼʝʡʩʪʚʠʡ ð ɺʥʫʪʨʠ Toyota ʣʶʜʠ ʦʙʫʯʝʥʳ ʨʘʟʚʠʚʘʪʴ ñʯʫʪʴʸ 

ʥʘ ʧʦʪʝʨʠ.ò ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʙʳʣ ʩʦʟʜʘʥ ʩʧʠʩʦʢ ʥʝ-ʜʦʙʘʚʣʷʶʱʠʭ-ʮʝʥʥʦʩʪʠ 

(ʅɼʎ [non-value-adding, NVA]) ʙʝʩʧʦʣʝʟʥʳʭ ʜʝʡʩʪʚʠʡ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʩʧʠʩʢʘ ð 

ʩʫʪʴ ʥʝ ʚ ʢʘʪʝʛʦʨʠʷʭ, ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʫʯʠʪʴʩʷ ʚʠʜʝʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʧʦʪʝʨʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʠʝʥʪʘ. 

ʉʣʝʜʫʶʱʠʝ ʅɼʎ-ʢʘʪʝʛʦʨʠʠ ʜʝʡʩʪʚʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʧʦʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʢʥʠʛ ñɼɸʆ Toyotaò, 

ñɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʪ ʠʜʝʠ ʜʦ ʧʨʠʙʳʣʠò ʠ ñLean Product and 

Process Developmentò. 

ʅʝ-ɼʦʙʘʚʣʷʶʱʝʝ-ʎʝʥʥʦʩʪʠ ɼʝʡʩʪʚʠʝ ʇʨʠʤʝʨ ʠʣʠ ʂʦʤʤʝʥʪʘʨʠʡ 

1. ʇʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʰʝʥʠʡ ʠʣʠ 

ʬʫʥʢʮʠʡ ʚ ʧʨʝʜʜʚʝʨʠʠ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ; 

ʜʫʙʣʠʨʦʚʘʥʠʝ 

Å ʬʫʥʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʥʫʞʥʳ ʢʣʠʝʥʪʘʤ 

Å ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ ʠʥʞʝʥʝʨʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʧʨʦʝʢʪʳ ʯʝʛʦ-ʣʠʙʦ, ʯʝʤ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

Å ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

2. ʆʞʠʜʘʥʠʷ, ʟʘʜʝʨʞʢʠ 
Å éʧʨʦʷʩʥʝʥʠ,̫ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʦʛʣʘʩʦʚʘʥʠʷ, ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʣʠ ʜʨʫʛʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʟʘʢʦʥʯʠʪʴ ʯʪʦ-ʣʠʙʦ 

3. ʇʝʨʝʜʘʯʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, 

ʧʝʨʝʤʝʱʝʥʠʝ 
Å ʧʝʨʝʜʘʯʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʪ ʘʥʘʣʠʪʠʢʘ ʢ ʠʥʞʝʥʝʨʫ 

Å ʧʝʨʝʜʘʯʘ ʢʦʤʧʦʥʝʥʪʘ ʜʨʫʛʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʝ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ 

4. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʚʢʣʶʯʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ), 

ʧʝʨʝʦʙʫʯʝʥʠʝ, ʧʝʨʝʠʟʦʙʨʝʪʝʥʠʝ 

Å ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʣʝʜʦʚʘʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʤ 

ʩʧʠʩʢʘʤ ʧʦ óʢʘʯʝʩʪʚʫô 

Å ʧʝʨʝʜʝʣʳʚʘʥʠʝ ʯʝʛʦ-ʣʠʙʦ ʫʞʝ ʩʜʝʣʘʥʥʦʛʦ 

5. ʏʘʩʪʠʯʥʦ ʩʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ, 

ʥʝʟʘʚʝʨʰʝʥʥʘʷ ʨʘʙʦʪʘ (ʅɿʈ) ʠʣʠ 

ʥʝʟʘʚʝʨʰʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

Å ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ, ʥʦ ʢʨʦʤʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʠʯʝʛʦ ʥʝ ʩʦʟʜʘʥʦ 

Å ʯʪʦ-ʪʦ ʫʞʝ ʩʦʟʜʘʥʥʦʝ, ʥʦ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʠʣʠ ʥʝ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʦʝ 

6. ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ; 

iʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʝʨʳʚʘʥʠʠ 

Å ʧʨʝʨʳʚʘʥʠʷ 

Å ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʥʘ ʪʨʸʭ ʨʘʟʥʳʭ ʧʨʦʝʢʪʘʭ 

Å ʯʘʩʪʠʯʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʥʝ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ 
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ʅʝ-ɼʦʙʘʚʣʷʶʱʝʝ-ʎʝʥʥʦʩʪʠ ɼʝʡʩʪʚʠʝ ʇʨʠʤʝʨ ʠʣʠ ʂʦʤʤʝʥʪʘʨʠʡ 

7. ɼʝʬʝʢʪʳ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ 

ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʯʝʛʦ-ʣʠʙʦ 

Å ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʚ ʢʦʥʮʝ (ʧʦʩʣʝ), ʯʪʦʙʳ ʥʘʡʪʠ ʠ 

ʫʩʪʨʘʥʠʪʴ ʜʝʬʝʢʪʳ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʷʶʱʝʡ ʮʝʥʥʦʩʪʴ 

ʘʢʪʠʚʥʦʩʪʴʶ; ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʦʪʝʨʷʤʠ 

8. ʅʝʜʦʨʝʘʣʠʟʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, 

ʮʝʥʥʳʭ ʩʚʝʜʝʥʠʡ, ʠʜʝʡ, ʨʝʢʦʤʝʥʜʘʮʠʡ 

Å ʣʶʜʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠʣʠ é? 

Å ʝʩʪʴ ʣʠ ʫ ʥʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ ʪʦ, ʯʪʦ, ʧʦ ʠʭ ʤʥʝʥʠʶ, 

ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷʤʠ? 

9. ʈʘʩʩʝʠʚʘʥʠʝ ʠʣʠ ʫʪʝʨʷ ʟʥʘʥʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʠ 
Å ʠʥʬʦʨʤʘʮʠ,̫ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʨʘʟʥʳʤ ʜʦʢʫʤʝʥʪʘʤ 

Å ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨ,r ʪʘʢʠʝ ʢʘʢ ʩʪʝʥʳ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠʣʠ 

ʣʶʜʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʮʠʷʭ 

10. ʇʨʠʥʷʪʠʝ ʞʝʣʘʝʤʦʛʦ ʟʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ, ʩʘʤʦʦʙʤʘʥ (ʥʘʧʨʠʤʝʨ, 

ʵʪʠ ʧʣʘʥʳ, ʦʮʝʥʢʠ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʷʚʣʷʶʪʩʷ óʢʦʨʨʝʢʪʥʳʤʠô) 

Å ñʆʮʝʥʢʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ; ʦʮʝʥʢʘ ʟʘʪʨʘʪ ʪʘʢʦʚʘ, ʢʘʢʦʡ 

ʤʳ ʭʦʪʝʣʠ ʙʳ ʝʸ ʚʠʜʝʪʴ, ʘ ʥʝ ʪʘʢʘʷ ʢʘʢ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʝʡʯʘʩ.ò 

Å ñʄʳ ʦʪʩʪʘʸʤ ʦʪ ʛʨʘʬʠʢʘ, ʥʦ ʤʳ ʢʦʤʧʝʥʩʠʨʫʝʤ ʵʪʦ ʧʦʟʜʥʝʝ.ò 

ʋʣʫʯʰʝʥʠʝ ʯʝʨʝʟ ʋʩʪʨʘʥʝʥʠʝ ʅɼʎ ð ʌʦʢʫʩ ʥʘ ʧʦʩʪʘʚʢʝ ʮʝʥʥʦʩʪʠ ʯʝʨʝʟ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ 

ʦʨʠʝʥʪʠʨʫʝʪ ʙʝʨʝʞʣʠʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʥʘ ʩʣʝʜʦʚʘʥʠʝ ʟʘ ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʦʡ, ʘ ʥʝ ʟʘ ʙʝʛʫʥʘʤʠ. 

ɿʘʤʝʪʴʪʝ, ʯʪʦ ʵʪʘ ʩʪʨʘʪʝʛʠʷ ʫʣʫʯʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʩʫʙʪʨʘʢʪʠʚʥʦʡ, ʯʝʤ ʘʜʜʠʪʠʚʥʦʡ. ɺʤʝʩʪʦ 

(ʥʘʧʨʠʤʝʨ), ñʏʪʦ ʤʳ ʤʦʞʝʤ ʟʘʩʪʘʚʠʪʴ ʩʜʝʣʘʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʠʭ ʫʪʠʣʠʟʘʮʠʶ?ò, ʚʦʧʨʦʩ 

ʩʢʦʨʝʝ ʩʣʝʜʫʶʱʠʡ: ñʏʪʦ ʤʳ ʤʦʞʝʤ ʫʙʨʘʪʴ ʠʣʠ ʧʝʨʝʩʪʘʪʴ ʜʝʣʘʪʴ?ò ɺ ʧʨʦʮʝʩʩʝ ʥʘʰʝʛʦ ʢʦʥʩʘʣʪʠʥʛʘ ʤʳ 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʦʙʨʘʟʘ ʤʳʰʣʝʥʠʷ ʜʣʷ ʣʶʜʝʡ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʧʦʜʭʦʜʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʚ ʙʦʣʴʰʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʩʧʠʩʢʦʚ ʠ ʜʦʙʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʝʡ ʜʣʷ óʫʣʫʯʰʝʥʠʷ.ô 

ɺʨʝʤʝʥʥʦ ʅʝʦʙʭʦʜʠʤʳʝ ʇʦʪʝʨʠ ʧʨʦʪʠʚ ʏʠʩʪʳʭ ʇʦʪʝʨʴ ð ʅʝ ʢʘʞʜʘʷ ʙʠʪʚʘ ʧʨʦʪʠʚ ʧʦʪʝʨʴ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʠʛʨʘʥʘ ʠʩʭʦʜʷ ʠʟ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʯʫʜʦʚʠʱʥʦ ʪʨʫʜʥʦ ʠʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʣ ʙʳ ʜʝʬʝʢʪʦʚ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ʇʣʶʩ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʚʳʛʦʜʥʝʝ ʫʩʪʨʘʥʷʪʴ ʜʝʬʝʢʪʳ ʯʝʨʝʟ ʮʠʢʣʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 

ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʚ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʷʭ ʠ ʢʦʨʦʪʢʠʭ ʮʠʢʣʘʭ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪʝʭʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʢʨʘʱʘʶʪ ʩʪʦʠʤʦʩʪʴ ʠ ʚʨʝʤʷ ʮʠʢʣʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʷʩʥʦʩʪʠ: ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʝʡ, ʞʜʘʪʴ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦ ʦʢʦʥʯʘʥʠʶ ʨʘʟʨʘʙʦʪʢʠ. 

ʆʜʥʘʢʦ, ʤʥʦʞʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʠ ʜʝʰʝʚʳʭ ʮʠʢʣʦʚ ʠʟ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʤʦʛʫʪ ð ʥʦ ʥʝ ʚʩʝʛʜʘ ð ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ñʚʩʪʨʦʠʪʴ ʢʘʯʝʩʪʚʦò 

ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʦʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʣʠ ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʦ, ʠʩʭʦʜʷ ʠʟ 

ʥʘʩʪʦʷʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʪʝʩʪʠʨʦʚʘʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʯʝʥʴ 

ʢʦʨʦʪʢʦʤ ʮʠʢʣʝ ð ʧʦʪʝʨʠ ʠʟ-ʟʘ ʜʝʬʝʢʪʦʚ. ɼʘʞʝ Toyota ʠʥʦʛʜʘ ʥʘʤʝʨʝʥʥʦ ʚʳʧʦʣʥʷʝʪ ʰʘʛʠ, ʷʚʣʷʶʱʠʝʩʷ 

óʧʦʪʝʨʷʤʠô, ʥʦ ʪʦʣʴʢʦ ʚ ʢʦʨʦʪʢʠʭ ʮʠʢʣʘʭ ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʧʘʨʪʠʡ ʯʪʦʙʳ ʜʝʬʝʢʪʳ ʥʝ 

ʟʘʜʝʨʞʠʚʘʣʠʩʴ, ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠ ʥʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ. 
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3 ʀʩʪʦʯʥʠʢʘ 

ʇʦʪʝʨɹ

ɺʘʨʠʘʪʠʚʥʦʩʪɹ

ʨʘʟʥr ʝ ʨʘʟʤʝʨr  ʮʠʢʣʦʚ, ʚʘʨɹʠʨʫʁ ʠɦʝʩ̫ ʨʘʟʤʝʨr  

ʧʘʨʪʠʡ ʨʘʙʦʪ, ʨʘʟʣʠʯʥr ʡ ʨʘʟʤʝʨ ʦʪʜʝʣɹʥʦʛʦ ʧʘʢʝʪʘ 

ʨʘʙʦʪ, ʤʝʥ̫ʶɦ ʠʡʩ̫ ʩʦʩʪʘʚ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʯʣʝʥʦʚ 

ʢʦʤʘʥʜr , ʚʘʨɹʠʨʫʁ ʝɦʝʩ̫ ʚʨʝʤ̫  ʧʦʩʪʘʚʢʠ, ʜʝʬʝʢʪr  

(ʦʥʠ ʩʠʛʥʘʣʠʟʠʨʫʁʪ ʦ ʚr ʩʦʢʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ), 

ʧʨʝʨr ʚʘʥʠ̫  ʜʣ̫  ʠʩʧʨʘʚʣʝʥʠ̫ ñʛʦʨ̫ ʠɦʭò ʜʝʬʝʢʪʦʚ, 

ʥʝʨʘʚʥʦʤʝʨʥr ʡ ʧʦʪʦʢ ʚʭʦʜ̫ ʠɦʭ ʟʘ̫ʚʦʢ

ʈʝh ʝʥʠʝ?

- ʚr ʨʘʚʥʠʚʘʥʠʝ (ʥʦʨʤʘʣʠʟʘʮʠ̫ ) ʨʘʙʦʪr

- ʢʘʜʝʥʮʠ̫ ; ʥʘʧʨʠʤʝʨ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʜʚʫʤ̫  

ʥʝʜʝʣ̫ʤʠ ʚʨʝʤ̫  ʮʠʢʣʘʘ

- ʜʝʢʦʤʧʦʟʠʨʫʡʪʝ ʙʦʣɹ ʠhʝ ʧʘʨʪʠʠ ʨʘʙʦʪ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʙʦʣʝʝ ʤʝʣʢʠʭ, ʪʘʢ ʯʪʦʙr  ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʪr  ʙr ʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ

ʇʝʨʝʛʨʫʟʢʘ

- ʧʝʨʝʨʘʙʦʪʢʘ ʠʟ-ʟʘ ʚʥʝʟʘʧʥʦʛʦ, 

ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʜʝʜʣʘʡʥʘ

- ʦʜʠʥ ʄʝʥʝʜʞʝʨ ʇʨʦʜʫʢʪʘ, ʢʦʪʦʨʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣɹʥʦ ʟʥʘʪɹ ʩʦʪʥʠ 

ʨʘʟʣʠʯʥr ʭ ʬʫʥʢʮʠʦʥʘʣɹʥr ʭ ʪʨʝʙʦʚʘʥʠʡé

- ʯʘʩʪʦ ʩʦʯʝʪʘʝʪʩ̫ ʩ ʫʟʢʠʤʠ ʤʝʩʪʘʤʠ ʚ ʚʠʜʝ 

ʥʝʜʦʩʪʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʣʠ ʯʨʝʟʤʝʨʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʧʝʨʩʧʝʮʠʘʣʠʩʪʦʚ

ʈʝh ʝʥʠʝ?

- ʯʪʦʙr  ʥʘʫʯʠʪɹʩ̫ ʟʘʤʝʯʘʪɹ, ʨʘʟʚʠʚʘʡʪʝ 

ñʥʁ ʭò ʥʘ ʦʯʝʨʝʜʠ, ʫʟʢʠʝ ʤʝʩʪʘ ʠ ʥʘ ʪʝʭ, ʢʪʦ 

ʚr ʧʦʣʥ̫ʝʪ ʩʣʠh ʢʦʤ ʤʥʦʛʦ ʨʘʙʦʪr  

- ʙʝʨʠʪʝ ʤʝʥɹ ʝh ʨʘʙʦʪr  ʥʘ ʦʜʠʥ ʮʠʢʣ; 

ʩʥʠʞʘʡʪʝ ʦʙ̡ ʤyr

- ʨʘʩʧʨʝʜʝʣ̫ʡʪʝ ʨʘʙʦʪʫ ʠ ʥʘʚrʢʠ ð 

ʧʝʨʝʢʨyʩʪʥʦʝ ʦʙʫʯʝʥʠʝ

ʅɼʎ ɸʢʪʠʚʥʦʩʪʠ

- ʥʘʧʨʠʤʝʨ: ʧʝʨʝʜʘʯʘ, ʦʞʠʜʘʥʠʝ, ʨʘʩʩʝʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʘʩʪʠʯʥʦ ʩʜʝʣʘʥʥʘ̫  

ʨʘʙʦʪʘ, ʧʝʨʝʢʣʁ ʯʝʥʠʝ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ

ʈʝh ʝʥʠʝ?

- ʢʘʡʜʟʝʥ ʩʦʙr ʪʠ̫ , ʯʪʦʙr  ʥʘʫʯʠʪɹʩ̫ ʚʠʜʝʪɹ ʅɼʎ ʠ ʢɻʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪɹ, ʯʪʦʙr  

ʫʤʝʥɹ ʠhʪɹ ʠʭ

ʇʦʵʪʦʤʫ, Toyota ʨʘʩʧʦʟʥʘʸʪ ʜʚʘ ʚʠʜʘ ʧʦʪʝʨʴ: 

1. ʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʪʝʨʠé ʙʫʜʫʱʘʷ ʙʠʪʚʘ; ʥʘʧʨʠʤʝʨ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʢʦʥʮʝ ʢʦʨʦʪʢʦʛʦ 

ʮʠʢʣʘ 

2. ʯʠʩʪʳʝ ʧʦʪʝʨʠé ʚ ʧʨʠʥʮʠʧʝ ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʩʝʡʯʘʩ 

ɺʩʝʛʜʘ ʣʠ ɿʘʧʘʩʳ ʷʚʣʷʶʪʩʷ ʏʠʩʪʳʤʠ ʇʦʪʝʨʷʤʠ? ð ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʟʛʣʷʜ ʩʨʝʜʠ ʥʦʚʠʯʢʦʚ ʚ 

ʙʝʨʝʞʣʠʚʦʤ ʤʳʰʣʝʥʠʠ - ʟʘʧʘʩʳ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʯʠʩʪʳʤʠ ʧʦʪʝʨʷʤʠ ʠ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ. 

ʌʠʟʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʯʝʛʦ-ʣʠʙʦ ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʴʥʘʷ ʅɿʈ ð ʪʘʢʘʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ð 

ʩʢʨʳʚʘʶʪ ʚ ʩʝʙʝ ʠʥʚʝʩʪʠʮʠʠ ʙʝʟ ʧʨʠʙʳʣʠ ʠ ʩʢʨʳʪʳʝ ʜʝʬʝʢʪʳ. ʕʪʦ ʥʝ ʭʦʨʦʰʦ. ʆʜʥʘʢʦ, 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʧʨʘʢʪʠʢʘ ʫʣʫʯʰʝʥʠʷ ʚ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ - ʩʦʟʜʘʚʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʚʳʪʷʛʠʚʘʥʠʝ, ʢʦʤʧʝʥʩʠʨʫʷ ʠʟʤʝʥʯʠʚʦʩʪʴ (ʦʜʠʥ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʪʝʨʴ) ʥʘ ʧʦʩʣʝʜʫʶʱʝʤ ʰʘʛʝ 

ʧʨʦʮʝʩʩʘ, ʜʦʙʘʚʣʷʷ ʥʝʙʦʣʴʰʦʡ ʙʫʬʝʨ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ñʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘò ʟʘʧʘʩʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʜ ʵʪʠʤ ʰʘʛʦʤ. 

ʈʠʩ. 1.5 ʪʨʠ ʠʩʪʦʯʥʠʢʘ ʧʦʪʝʨʴ  
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ʌʦʢʫʩ ʥʘ ɺʘʨʠʘʪʠʚʥʦʩʪʠ, ʇʝʨʝʛʨʫʟʢʝ ʠ ʅʝ-ɼʦʙʘʚʣʷʶʱʠʭ-ʎʝʥʥʦʩʪʠ ɼʝʡʩʪʚʠʷʭ ð ɺʜʦʙʘʚʦʢ ʢ 

ʅɼʎ ʘʢʪʠʚʥʦʩʪʷʤ, ʚ ñʇʫʪʠ Toyotaò ʣʶʜʠ ʠʟʫʯʘʶʪ ʪʨʠ ʠʩʪʦʯʥʠʢʘ ʧʦʪʝʨʴ, ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʝʥr  ʠ 

ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʥr  ʠʜʝʷʤʠ ʦ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʷʭ ʥʘ ʈʠʩ. 1.5.17 

ʃʶʜʠ ʠʟ Toyota, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪ ʧʦʧʳʪʢʠ ʚʥʝʜʨʠʪʴ ʙʝʨʝʞʣʠʚʳʡ ʧʦʜʭʦʜ ʚ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʷʭ, 

ʟʘʤʝʯʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʥʝʚʝʨʥʦʝ ʫʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʪʝʨʴ ð ʦʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʫʩʪʨʘʥʝʥʠʠ ʥʝ-ʜʦʙʘʚʣʷʶʱʠʭ-ʮʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ [LM06a]. ɺʥʫʪʨʠ Toyota, 

ʚʘʞʥʦʩʪʴ ʧʨʠʜʘʸʪʩʷ ʚʩʝʤ ʵʪʠʤ ʪʨʸʤ ʩʣʘʙʦʩʪʷʤ, ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠ ʧʝʨʝʛʨʫʟʢʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʘʩʪʦ, ʢʘʢ ʢʦʨʥʝʚʘʷ ʧʨʠʯʠʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʨʦʞʜʘʶʪʩʷ ʅɼʎ ʜʝʡʩʪʚʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʨʘʙʦʯʠʝ ʜʦʧʫʩʢʘʶʪ ʙʦʣʴʰʝ ʦʰʠʙʦʢ. 

ʉʪʨʝʤʣʝʥʠʝ ʢ ʉʦʚʝʨʰʝʥʩʪʚʫ 

ʕʪʦ ʪʨʝʪʠʡ ʵʣʝʤʝʥʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʚ ʙʝʨʝʞʣʠʚʦʤ ʤʳʰʣʝʥʠʠ. 

ɺʦ ʚʨʝʤʷ ʚʠʟʠʪʘ ʚ Toyota ʚ ʅʘʛʦʝ ʤʳ ʧʨʠʛʣʘʩʠʣʠ ʥʘ ʫʞʠʥ ʫʰʝʜʰʝʛʦ ʥʝ ʧʝʥʩʠʶ ʠʥʞʝʥʝʨʘ. ʇʦʩʣʝ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʫʥʜʦʚ ʩʘʢʝ ʤʳ ʩʧʨʦʩʠʣʠ: ñʇʦ ʯʝʤʫ ʚʳ ʩʢʫʯʘʝʪʝ, ʫʞʝ ʥʝ ʨʘʙʦʪʘʷ ʚ Toyota?ò ʆʥ ʦʪʚʝʪʠʣ: 

ñʇʦ ʪʦʤʫ, ʯʪʦ ʙʦʣʴʰʝ ʥʝ ʦʙʩʫʞʜʘʶ ʩʦʚʝʨʰʝʥʩʪʚʦ ʩ ʣʶʜʴʤʠ.ò 

ʀʥʦʛʜʘ ʤʳ ʧʦʩʝʱʘʝʤ ʦʨʛʘʥʠʟʘʮʠʶ, ʠ ʢʪʦ-ʪʦ ʚʦʟʨʘʞʘʝʪ ʧʨʦʪʠʚ ʠʜʝʠ ʠʟʤʝʥʝʥʠʷ ʩ ʪʘʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʘʨʛʫʤʝʥʪʦʤ: ñʄʳ ʧʦʩʪʘʚʣʷʝʤ ʧʨʦʜʫʢʪʳ, ʜʝʣʘʝʤ ʭʦʨʦʰʠʝ ʜʝʥʴʛʠ ʠ ʠʤʝʝʤ 

ʫʩʪʦʷʚʰʠʝʩʷ ʧʨʦʮʝʩʩʳ. ɿʘʯʝʤ ʥʘʤ ʩʣʝʜʫʝʪ ʤʝʥʷʪʴ ʥʘʰʠ ʧʨʘʢʪʠʢʠ?ò ʄʳ ʥʝ ʜʫʤʘʝʤ, ʯʪʦ ʚʳ ʢʦʛʜʘ-ʣʠʙʦ 

ʫʩʣʳʰʘʣʠ ʙʳ ʪʘʢʦʡ ʚʦʧʨʦʩ ʚ Toyota. ʆʥʠ ʜʘʣʝʢʠ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʠ ʤʳ ʥʝ ʧʨʝʜʣʘʛʘʝʤ ʧʨʦʩʪʦ 

ʢʦʧʠʨʦʚʘʪʴ ʠʭ, ʥʦ ʠʭ ʢʫʣʴʪʫʨʘ ʩʦʜʝʨʞʠʪ ʢʘʡʜʟʝʥ ð ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʠʝ ʦʞʠʜʘʥʠʷ ʠ ʙʨʦʩʘʝʪ ʚʳʟʦʚ 

ʩʘʤʦʤʫ ʩʝʙʝ, ʯʣʝʥʘʤ ʢʦʤʘʥʜʳ ʠ ʧʘʨʪʥʸʨʘʤ, ʯʪʦʙʳ ʫʨʦʚʥʠ ʥʘʚʳʢʦʚ, ʤʘʩʪʝʨʩʪʚʘ, ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʠ 

ʚʠʜʝʥʠʝ ʙʳʣʠ ʜʘʣʝʢʦ-ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʘʪʫʩ-ʢʚʦ. 

ʕʪʦ ʤʦʱʥʦ! 

ʆʪʩʫʪʩʪʚʠʝ ʌʠʥʘʣʴʥʦʛʦ ʇʨʦʮʝʩʩʘ 

ɺ 2001 Toyota ʚʳʧʫʩʪʠʣʠ ʚʥʫʪʨʝʥʥʠʡ ʙʫʢʣʝʪ ʇʫʪʴ Toyota, ʨʝʟʶʤʠʨʫʶʱʠʡ ʧʨʠʥʮʠʧʳ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʦʜʭʦʜʘ. ʋʩʣʳʰʘʚ ʧʨʝʜʣʘʛʘʝʤʦʝ ʥʘʟʚʘʥʠʝ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ ʊʦʡʦʜʘ ʧʦʩʦʚʝʪʦʚʘʣ 

ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʙʫʢʣʝʪʘ ʚ ñʇʫʪʴ Toyota 2001ò. ʇʦʯʝʤʫ? ʏʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʯʪʦ ʚ Toyota ʥʝʪ 

ʬʠʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʯʪʦ ʟʘʜʫʰʠʣʦ ʙʳ ʢʘʡʜʟʝʥ), ʘ ʩʢʦʨʝʝ ʥʝʧʨʝʨʳʚʥʳʝ ʫʣʫʯʰʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ. 

ʇʦʩʣʝʜʩʪʚʠʝ ʢʘʡʜʟʝʥ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʬʠʥʘʣʴʥʦʛʦ ʠʣʠ ʢʦʨʨʝʢʪʥʦʛʦ ʠʣʠ óʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʛʦô ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʩʣʝʜʦʚʘʪʴ ʧʦʚʩʝʤʝʩʪʥʦ, ʠ ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʝʥ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʮʝʩʩʥʦʡ ʛʨʫʧʧʦʡ. ʂʘʡʜʟʝʥ ʪʦʞʝ 

ʚʢʣʶʯʘʝʪ ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʦʙʫʯʝʥʠʶ ʠ ʨʘʙʦʪʝ, ʥʦ ʦʥʠ ʧʝʨʝʜʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʡʦʢʦʪʝʥ   

 
17 . ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʷʧʦʥʩʢʠʝ ʪʝʨʤʠʥʳ ï ʵʪʦ mura (ʚʘʨʠʘʪʠʚʥʦʩʪʴ), muri (ʧʝʨʝʛʨʫʟʢʘ) ʠ muda (ʥʝ-

ʜʦʙʘʚʣʷʶʱʠʝ-ʮʝʥʥʦʩʪʠ ʘʢʪʠʚʥʦʩʪʠ). 
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ʤʦʜʝʣʠ ï ʨʘʩʧʨʝʜʝʣʝʥʠʥ ʟʥʘʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʃʶʜʠ, ʠʤʝʶʱʠʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ñʜʘʚʘʡʪʝ ʦʧʨʝʜʝʣʠʤ 

(ʠʣʠ ʢʫʧʠʤ) ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʠ ʧʦʪʦʤ ʤʳ ʜʦʣʞʥʳ ʙʫʜʝʤ ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʝʛʦ ʩʦʙʣʶʜʝʥʠʠ 

ʜʦʣʛʦʝ-ʜʦʣʛʦʝ ʚʨʝʤʷ.ò, ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʫʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʩ ʙʝʨʝʞʣʠʚʳʤ ʤʳʰʣʝʥʠʝʤ. 

ʇʨʦʮʠʪʠʨʫʝʤ ɻʝʥʝʨʘʣʴʥʦʛʦ ɼʠʨʝʢʪʦʨʘ Toyota: ñʆʩʥʦʚʘ ʇʫʪʠ Toyota - ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ ʥʝʩʦʛʣʘʩʥʳʤ 

ʩʦ ʩʪʘʪʫʩ-ʢʚʦ; ʚʳ ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʥʳ ʟʘʜʘʚʘʪʴʩʷ ʚʦʧʨʦʩʦʤ: ñɿʘʯʝʤ ʤʳ ʵʪʦ ʜʝʣʘʝʤ?ò ʀʜʝʷ Toyota ʠ 

ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʚʪʦʨʷʪʴ ʮʠʢʣʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʙʝʩʢʦʥʝʯʥʦ. 

14 ʇʈʀʅʎʀʇʆɺ 

ɼʚʘ ʩʪʦʣʧʘ, ʫʚʘʞʝʥʠʝ ʢ ʣʶʜʷʤ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ï ʵʪʦ ʝʱʸ ʥʝ 

ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ ð ʢʘʢ ʙʫʢʚʘʣʴʥʦ, ʪʘʢ ʠ ʬʠʛʫʨʘʣʴʥʦ. ɽʩʪʴ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʤʦʱʥʳʝ ʧʨʠʥʮʠʧʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʩʠʩʪʝʤʫ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʨʝʟʶʤʠʨʫʶʪ ʵʣʝʤʝʥʪʳ ʜʚʫʭ ʩʪʦʣʧʦʚ.  

ʇʦ ʩʣʦʚʘʤ ʌʫʜʟʠʦ ʏʦ (Fujio Cho), ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ Toyota: 

ʄʥʦʛʠʝ ʭʦʨʦʰʠʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʢʦʤʧʘʥʠʠ ʫʚʘʞʘʶʪ ʣʶʜʝʡ, 

ʧʨʘʢʪʠʢʫʶʪ ʢʘʡʜʟʝʥ ʠ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ [Toyota]. ʅʦ ʚʘʞʥʦ ʪʦ, 

ʯʪʦʙʳ ʵʪʠ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚʤʝʩʪʝ ʚ ʚʠʜʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʜʦʣʞʥʦ 

ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ, ʚʝʩʴʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ. [Liker04] 

ʏʘʩʪʴ ʵʪʦʡ ʙʦʣʝʝ ʦʙʰʠʨʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʨʳʚʘʝʪʩʷ 14 ʧʨʠʥʮʠʧʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʢʥʠʛʝ ɼʘʦ Toyota, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʝʩʝʜʘʭ ʩ ʣʶʜʴʤʠ ʚ Toyota. ɺ 

ʪʘʙʣʠʮʝ 1.1 ʢʨʘʪʢʦ ʠʟʣʦʞʝʥʳ ʵʪʠ ʧʨʠʥʮʠʧʳ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʦʙʩʫʞʜʘʝʪʩʷ ʜʘʣʝʝ ʧʦʩʣʝ ʪʘʙʣʠʮʳ. 

ʊʘʙʣʠʮʘ 1.1 14 ʧʨʠʥʮʠʧʦʚ 

ʇʨʠʥʮʠʧ ʂʦʤʤʝʥʪʘʨʠʡ/ʉʩʳʣʢʘ 

1. ʆʩʥʦʚʳʚʘʡʪʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ, ʜʘʞʝ ʮʝʥʦʡ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʮʝʣʝʡ. 

ʩʤ. ʣʦʢʘʣʴʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʩʪʨ. 32 

2. ɼʚʠʛʘʡʪʝʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ; ʧʝʨʝʭʦʜʠʪʝ ʥʘ 

ʙʦʣʝʝ ʤʝʣʢʠʝ ʨʘʟʤʝʨʳ ʧʘʨʪʠʡ ʠ ʩʦʢʨʘʱʘʡʪʝ ʚʨʝʤʷ 

ʮʠʢʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦʙʳ ʜʦʩʪʘʚʣʷʪʴ ʮʝʥʥʦʩʪʴ 

ʙʳʩʪʨʝʝ ʠ ʨʘʩʢʨʳʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ. 

ʩʤ ʩʪʨ. 27 

3. ʀʩʧʦʣʴʟʫʡʪʝ ʚʳʪʷʛʠʚʘʶʱʠʝ ʩʠʩʪʝʤ r(pull systems), 

ʧʨʠʥʠʤʘʡʪʝ ʨʝʰʝʥʠʷ ʢʘʢ ʤʦʞʥʦ ʧʦʟʜʥʝʝ. 
ʩʤ ʩʪʨ. 30 
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Principle Comment/Reference 

4. ɺʳʨʘʚʥʠʚʘʡʪʝ ʨʘʙʦʪʫ ð ʫʤʝʥʴʰʘʡʪʝ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ. 

ʩʤ. ʪʘʢʞʝ ʨ. 23 

5. ʇʦʩʪʨʦʡʪʝ ʢʫʣʴʪʫʨʫ ʦʩʪʘʥʦʚʢʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ 

ʧʨʦʙʣʝʤʳ, ʥʘʫʯʠʪʝ ʚʩʝʭ ʠ ʢʘʞʜʦʛʦ ʤʝʪʦʜʠʯʥʦʤʫ 

ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤ. 

ʥʝ ʪʦʣʴʢʦ ʠʩʧʨʘʚʣʷʡʪʝ, ʥʦ ʠ ʧʨʠʤʝʥʷʡʪʝ ʘʥʘʣʠʟ 5 

ʇʦʯʝʤʫ ʯʪʦʙʳ ʧʦʥʷʪʴ ʢʦʨʥʝʚʳʝ ʧʨʠʯʠʥʳ, ʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʨʘʚʠʪʴ ʠʭ; ʩʤ ʩʪʨ. 19 

6. ʉʪʘʥʜʘʨʪʠʟʠʨʫʡʪʝ ʟʘʜʘʯʠ (ʧʨʘʢʪʠʢʠ) ʧʦ 

ʧʨʠʥʮʠʧʘʤ ʢʘʡʜʟʝʥ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʦʚ.  

ʵʪʦ ʠʟʤʝʥʷʝʤʳʝ ʨʘʙʦʯʠʝ ʩʦʛʣʘʰʝʥʠʷ, ʥʝ ʞʝʩʪʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʪʘʥʜʘʨʪʳ; ʩʤ ʩʪʨ. 16 

7. ʀʩʧʦʣʴʟʫʡʪʝ ʧʨʦʩʪʦʝ ʚʠʟʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʯʪʦʙʳ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʚʦʠ 

ʜʝʡʩʪʚʠʷ. 

ʩʤ ʩʪʨ. 31 

8. ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʥʘʜʸʞʥʳʝ, ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʚʝʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʣʫʞʘʱʠʝ ʚʘʰʠʤ ʣʶʜʷʤ ʠ 

ʧʨʦʮʝʩʩʘʤ. 

 

9. ɺʳʨʘʱʠʚʘʡʪʝ ʣʠʜʝʨʦʚ ʠʟʥʫʪʨʠ, ʢʦʪʦʨʳʝ 

ʜʦʩʢʦʥʘʣʴʥʦ ʧʦʥʠʤʘʶʪ ʨʘʙʦʪʫ, ʞʠʚʫʪ ʙʝʨʝʞʣʠʚʦʡ 

ʬʠʣʦʩʦʬʠʝʡ ʠ ʦʙʫʯʘʶʪ ʵʪʦʤʫ ʦʩʪʘʣʴʥʳʭ. 

ʣʠʜʝʨʳ ʠʟʥʫʪʨʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʝʡ ʠʜʝʝʡ 

ʝʩʣʠ ʚʘʰʘ ʪʝʢʫʱʘʷ ʢʫʣʴʪʫʨʘ ʥʝ ʩʦʦʪʚʝʩʪʚʫʝʪ 

ʙʝʨʝʞʣʠʚʦʤʫ ʧʦʜʭʦʜʫ ð ʨʝʯʴ ʠʜʸʪ ʦ ʦʙʫʯʝʥʥʳʭ 

ʙʝʨʝʞʣʠʚʦ-ʤʳʩʣʷʱʠʭ ʣʠʜʝʨʘʭ; ʩʤ ʩʪʨ. 10 

10. ʈʘʟʚʠʚʘʡʪʝ ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ ʠ ʢʦʤʘʥʜʳ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʬʠʣʦʩʦʬʠʠ ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ. 
ʵʪʦ ʦʪʨʘʞʘʝʪ ʧʦʩʳʣ Toyota ñʩʥʘʯʘʣʘ ʩʦʟʜʘʚʘʡʪʝ 

(ʙʝʨʝʞʣʠʚʦ ʤʳʩʣʷʱʠʭ) ʣʶʜʝʡ, ʟʘʪʝʤ ʧʨʦʜʫʢʪʳò; ʵʪʦ 

ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ñʚʳʩʦʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠò 

11. ʋʚʘʞʘʡʪʝ ʚʘʰʫ ʨʘʩʰʠʨʝʥʥʫʶ ʩʝʪʴ ʧʘʨʪʥʸʨʦʚ, 

ʧʨʠʟʳʚʘʷ ʠʭ ʨʘʩʪʠ ʠ ʧʦʤʦʛʘʷ ʠʤ ʫʣʫʯʰʘʪʴʩʷ. 

ʧʦʤʦʛʘʡʪʝ ʪʘʢʞʝ ʩʚʦʠʤ ʧʘʨʪʥʸʨʘʤ ʩʪʘʪʴ ʙʝʨʝʞʣʠʚʦ-

ʤʳʩʣʷʱʠʤʠ; ʘʢʮʝʥʪ ʟʜʝʩʴ ʥʘ ʪʦʤ ʯʪʦʙʳ ʜʝʣʠʪʴʩʷ 

ʟʥʘʥʠʷʤʠ ʠ ʥʘ ʦʪʢʨʳʪʦʩʪʠ 

12. ʇʦʡʜʠʪʝ ʠ ʩʘʤʠ ʧʦʩʤʦʪʨʠʪʝ, ʛʜʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʙʦʪʘ, ʯʪʦʙʳ 

ʜʦʩʢʦʥʘʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʠʪʫʘʮʠʠ ʠ ʧʦʤʦʯʴ. 

ʩʤ ʩʪʨ. 14 

13. ʇʨʠʥʠʤʘʡʪʝ ʨʝʰʝʥʠʷ ʥʝ ʪʦʨʦʧʷʩʴ, ʧʫʪʸʤ 

ʢʦʥʩʝʥʩʫʩʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʩʝ ʚʘʨʠʘʥʪʳ; 

ʧʨʠʤʝʥʷʡʪʝ ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ. 

ʊʘʢʠʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʩʦʙʳʪʠʷ ʢʘʡʜʟʝʥ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʵʪʦʤʫ 

14. ʉʪʘʥʴʪʝ ʦʙʫʯʘʶʱʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ 

ʧʦʜʜʝʨʞʠʚʘʡʪʝ ʵʪʦ ʯʝʨʝʟ ʥʝʫʩʪʘʥʥʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ 

ʠ ʢʘʡʜʟʝʥ. 

ʩʤ ʩʪʨ. 16 
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ʇʦʪʦʢ 

ʇʨʠʥʮʠʧ ʇʦʪʦʢʘ ʨʝʢʦʤʝʥʜʫʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʪʦʢ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʙʝʟ ʟʘʜʝʨʞʝʢ ʜʣʷ ʟʘʢʘʟʯʠʢʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʧʨʠʤʝʨʘ, ʟʘʧʨʦʩ ʟʘʢʘʟʯʠʢʘ ʦʞʠʜʘʝʪ ʚ ʦʯʝʨʝʜʠ, ʯʪʦʙʳ ʙʳʪʴ ʫʪʚʝʨʞʜʸʥʥʳʤ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʚʳʧʦʣʥʝʥʥʳʤ, ʜʦʜʝʣʘʥʥʳʤ ʠʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʤ. ʕʪʦ ʥʝ ʧʦʪʦʢ. ʅʘʦʙʦʨʦʪ, ʢʘʢ 

ʪʦʣʴʢʦ ʮʝʥʥʦʩʪʴ ʩʦʟʜʘʥʘ ð ʚ ʧʨʦʜʫʢʪʘʭ, ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʠʥʬʦʨʤʘʮʠʠ, ʨʝʰʝʥʠʠ, ʩʝʨʚʠʩʝ ð 

ʦʥʘ ʪʝʯʸʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʘʤʦʤʫ ʢʣʠʝʥʪʫ. ʕʪʦ ʧʝʨʝʢʣʠʢʘʝʪʩʷ ʩ ʤʝʪʘʬʦʨʦʡ ʩʣʝʜʦʚʘʪʴ ʟʘ 

ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʦʡ ʠ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ñʢʦʥʮʝʧʮʠʠ ʚ ʧʨʠʙʳʣʴ.ò ʇʦʪʦʢ ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʩʦʚʝʨʰʝʥʩʪʚʫ; ʥʫʣʝʚʳʝ ʧʦʪʝʨʠ ʚ ʩʠʩʪʝʤʝ ʠ ʥʝʤʝʜʣʝʥʥʘʷ ʥʝʧʨʝʨʳʚʥʦ ʪʝʢʫʱʘʷ ʧʦʩʪʘʚʢʘ ʮʝʥʥʦʩʪʠ - 

ʩʝʨʴʸʟʥʳʝ ʚʳʟʦʚʳ, ʚʦʟʤʦʞʥʦ, ʥʝ ʜʦʩʪʠʞʠʤʳʝ ʥʠʢʦʛʜʘ. ʇʨʘʚʠʣʴʥʳʡ ʧʫʪʴ - ʵʪʦ ʜʚʠʞʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʪʦʢʘ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ óʜʦʤô ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ (ʈʠʩ 1.1), ʧʦʪʦʢ ʚʢʣʶʯʝʥ ʢʘʢ ʚ 14 ʧʨʠʥʮʠʧʦʚ, ʪʘʢ ʚ ʢʘʯʝʩʪʚʝ 

ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. ʇʦʯʝʤʫ? ʇʦʪʦʤʫ ʯʪʦ, ʯʪʦʙʳ ʜʚʠʛʘʪʴʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʘʪʴ ʨʘʟʤʝʨ ʧʘʨʪʠʠ, ʚʨʝʤʷ ʮʠʢʣʘ, ʟʘʜʝʨʞʢʠ, ʅɿʈ ʠ ʜʨʫʛʠʝ 

ʧʦʪʝʨʠ. ʀ ʵʪʦ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ð ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʘʙʦʩʪʝʡ ʠ 

ʧʦʪʝʨʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. ʕʪʦ ʚʘʞʥʳʡ, ʥʦ ʪʦʥʢʠʡ 

ʤʦʤʝʥʪ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʜʝʪʘʣʴʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ.  

ɼʚʠʞʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ ʩʚʷʟʘʥʦ ʩ ʧʨʠʢʣʘʜʥʦʡ ʪʝʦʨʠʝʡ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʚʳʪʷʛʠʚʘʶʱʠʤʠ ʩʠʩʪʝʤʘʤ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ. ʇʦʥʷʚ ʵʪʦ, ʣʶʜʠ ʤʦʛʫ ʜʚʠʛʘʪʴ ʩʠʩʪʝʤʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʦʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʨʘʙʦʪ, ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ ʦʯʝʨʝʜʝʡ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ.  

ʂʦʩʚʝʥʥʳʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʋʤʝʥʴʰʝʥʠʷ ʈʘʟʤʝʨʘ ʇʘʨʪʠʠ ʠ ɺʨʝʤʝʥʠ ʎʠʢʣʘ 

ɿʘʯʝʤ ʨʘʙʦʪʘʪʴ ʩ ʤʝʣʢʠʤʠ ʧʘʨʪʠʷʤʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʦʨʦʪʢʠʭ ʮʠʢʣʦʚ? ʈʘʟʚʝ ʵʪʦ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʚ ʩʚʷʟʠ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ? ʃʶʜʠ, ʢʦʪʦʨʳʝ 

ʟʘʜʘʶʪ ʪʘʢʦʡ ʚʦʧʨʦʩ ʤʦʛʣʠ ʝʱʸ ʥʝ ʦʮʝʥʠʪ ɹʜʦʩʪʦʠʥʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʚ ʢʦʨʦʪʢʠʭ ʮʠʢʣʘʭ: 

Ẅ ʆʙʱʝʝ ʛʣʦʙʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʣʠʟʥʦʛʦ ʮʠʢʣʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʙʣʘʛʦʜʘʨʷ 

ʣʠʢʚʠʜʘʮʠʠ ʦʯʝʨʝʜʝʡ ʠ ʧʨʠʤʝʥʝʥʠʶ ʧʨʘʢʪʠʢ ʫʧʨʘʚʣʝʥʠʷ ʦʯʝʨʝʜʷʤʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʥʦʛʠʝ ʮʠʢʣʳ 

ʩʪʘʥʦʚʷʪʩʷ ʢʦʨʦʯʝ. 

Ẅ ʋʩʪʨʘʥʝʥʠʝ ʧʘʢʝʪʥʦʡ ʟʘʜʝʨʞʢʠ, ʢʦʛʜʘ ʦʜʥʘ ʥʝʙʦʣʴʰʘʷ ʥʦʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʝʦʧʨʘʚʜʘʥʥʦ 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʩʚʷʟʘʥʥʘ ʩ ʙʦʣʴʰʦʡ ʧʘʨʪʠʝʡ ʜʨʫʛʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʋʩʪʨʘʥʝʥʠʝ 

ʵʪʦʛʦ ʧʝʨʝʚʦʜʠʪ ʚʘʩ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʫʧʝʥʴ ʩʚʦʙʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʘʚʣʷʪʴ ʤʝʥʴʰʠʡ ʧʨʦʜʫʢʪ 

ʨʘʥʴʰʝ ʩ ʚʳʩʢʦʧʨʠʦʨʠʪʝʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. 

Ẅ ʀ ʧʦʩʣʝʜʥʝʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ, ʩʫʱʝʩʪʚʫʶʪ ʢʦʩʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʣʘʛʦʜʘʨʷ 

ʵʬʬʝʢʪʫ ñʢʘʤʥʠ ʚ ʦʟʝʨʝò, ʦʧʠʩʘʥʥʦʤʫ ʥʠʞʝ. 
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ʂʦʩʚʝʥʥʳʝ ʇʨʝʠʤʫʱʝʩʪʚʘ: ʄʝʪʘʬʦʨʘ ʦ ʂʘʤʥʷʭ ʚ ʆʟʝʨʝ 

ʄʝʪʘʬʦʨʘ ʠʟ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ: ʢʘʤʥʠ ʚ ʦʟʝʨʝ. ɻʣʫʙʠʥʘ 

ʦʟʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʘʩʦʚ, ʨʘʟʤʝʨʦʚ 

ʧʘʨʪʠʡ, ʜʣʠʥʳ ʠʪʝʨʘʮʠʠ, ʠʣʠ ʚʨʝʤʝʥʠ ʮʠʢʣʘ. ʂʦʛʜʘ ʚʦʜʘ ʚ ʦʟʝʨʝ 

ʚʳʩʦʢʘ (ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʘʨʪʠʡ, ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ, ʠʣʠ 

ʜʣʠʥʘ ʠʪʝʨʘʮʠʠ), ʤʥʦʛʠʝ ʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠ ʩʢʨʳʪʳ ʥʘ ʜʥʝ ʦʟʝʨʘ. 

ʕʪʠ ʢʘʤʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, 

ʨʘʩʩʤʦʪʨʠʤ ʚʦʩʝʤʥʘʜʮʘʪʠʤʝʩʷʯʥʳʡ ʮʠʢʣ ʨʝʣʠʟʘ ʩ ʤʘʩʰʪʘʙʥʳʤ 

ʧʘʢʝʪʦʤ ʠʟʤʝʥʝʥʠʡ; ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠʥʪʝʛʨʘʮʠʷ, 

ʧʣʦʭʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʢʨʳʪʳ ʧʦʜ ñʧʦʚʝʨʭʥʦʩʪʴʶò ʪʘʢʦʛʦ 

ʜʣʠʥʥʦʛʦ ʮʠʢʣʘ ʠ ʪʘʢʦʛʦ ʦʛʨʦʤʥʦʛʦ ʧʘʢʝʪʘ ʪʨʝʙʦʚʘʥʠʡ. ʅʦ ʝʩʣʠ 

ʙʳ ʤʳ ʨʘʙʦʪʘʣʠ ʩ ʵʪʦʡ ʛʨʫʧʧʦʡ ʠ ʧʦʧʨʦʩʠʣʠ ʙʳ ʠʭ: 

ñʇʦʞʘʣʫʡʩʪʘ, ʩʦʟʜʘʚʘʡʪʝ ʛʦʪʦʚʳʡ ʢ ʧʦʩʪʘʚʢʝ ʥʝʙʦʣʴʰʦʡ ʥʘʙʦʨ ʥʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʘʞʜʳʝ ʜʚʝ 

ʥʝʜʝʣʠ,ò ʪʦ ʚʩʝ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʧʨʘʢʪʠʢʠ ʥʝʦʞʠʜʘʥʥʦ ʩʪʘʣʠ ʙʳ ʙʦʣʝʟʥʝʥʥʦ ʦʯʝʚʠʜʥʳʤʠ.  

ɻʦʚʦʨʷ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ (ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ) ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ ʧʨʦʮʝʩʩʘ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤʠ. ʕʪʘ ʙʦʣʴ ʟʘʪʝʤ ʩʪʘʥʝʪ ʧʦʟʳʚʦʤ ʢ ʫʣʫʯʰʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʣʶʜʠ ʥʝ ʩʤʦʛʫʪ 

ʚʳʥʝʩʪʠ ʧʦʚʪʦʨʝʥʠʷ ʵʪʦʛʦ ʩʥʦʚʘ ʠ ʩʥʦʚʘ, ʚ ʢʘʞʜʦʤ ʢʦʨʦʪʢʦʤ ʮʠʢʣʝ, ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʪʘʨʳʝ 

ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʧʨʘʢʪʠʢʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʨʦʩʪʦ ʥʝʜʦʧʫʩʪʠʤʳʤʠ ʜʣʷ ʮʝʣʝʡ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʮʠʢʣʘ. 

ʕʪʘ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʢʣʶʯʝʚʦʡ ʚ ʧʦʜʭʦʜʝ Toyota ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

ʉʦʚʝʪ: ʅʝ ʚʩʝ óʢʘʤʥʠô ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ, ʯʪʦʙʳ ʙʳʪʴ ʟʘʤʝʯʝʥʥʳʤʠ ʩʨʘʟʫ. ʇʫʪʴ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʩ ʙʦʣʴʰʠʭ ʢʘʤʥʝʡ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʙʦʣʝʟʥʝʥʥʳ, ʦʜʥʘʢʦ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʧʦʜʚʝʨʞʝʥʳ ʫʩʪʨʘʥʝʥʠʶ, ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʫʞʝ ʨʘʙʦʪʘʪʴ ʩ ʤʝʥʴʰʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

ɼʠʘʛʨʘʤʤʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ ʥʘ ʈʠʩ. 1.6. ʠʣʣʶʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪ ʢʘʤʥʝʡ ʥʘ ʜʥʝ ʦʟʝʨʘ ʚ 

ʪʝʨʤʠʥʘʭ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ: 
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ɺʳʪʷʛʠʚʘʶʱʠʝ ʉʠʩʪʝʤʳ 

ɺʳʪʷʛʠʚʘʥʠʝ ʧʨʦʪʠʚ ʚʳʪʘʣʢʠʚʘʥʠʷ ð ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʦʜʘʞʠ ʥʦʫʪʙʫʢʦʚ. ɺ ʯʠʩʪʦʡ ʚʳʪʷʛʠʚʘʶʱʝʡ ʩʠʩʪʝʤʝ18 ʥʝ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʣʠ 

ʭʨʘʥʠʪʴʩʷ ʥʘ ʩʢʣʘʜʝ ʥʠ ʦʜʠʥ ʥʦʫʪʙʫʢ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʟʘʢʘʟ ʦʪ ʢʣʠʝʥʪʘ. 

ʅʫʣʝʚʳʝ ʟʘʧʘʩʳ19  ð ʵʪʦ ʮʝʣʴ ʠ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʪʚʝʪ ʥʘ 

óʚʳʪʷʛʠʚʘʶʱʠʡô ʩʠʛʥʘʣ ʦʪ ʟʘʢʘʟʯʠʢʘ. ʕʪʦ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚʳʪʷʛʠʚʘʥʠʷ: 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʚ ʦʪʚʝʪ ʥʘ ʩʠʛʥʘʣ ʦʪ óʟʘʢʘʟʯʠʢʘô, ʘ ʠʥʘʯʝ ʦʞʠʜʘʪʴ ʠʣʠ ʫʣʫʯʰʘʪʴʩʷ. 

ʇʨʠʤʝʨʳ ʚʳʪʷʛʠʚʘʥʠʡ? ʇʝʯʘʪʴ ʪʦʣʴʢʦ ʟʘʢʘʟʘ ʥʘ ʜʚʘʜʮʘʪʴ ʢʥʠʛ ʠʣʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʙʣʶʜʘ ʚ ʨʝʩʪʦʨʘʥʝ. 

ʅʦ ʚʳʪʷʛʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʛʦʨʘʟʜʦ ʛʣʫʙʞʝ ʵʪʦʛʦ ð ʧʦʜ óʢʣʠʝʥʪʦʤô ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʢʦʥʝʯʥʳʡ ʢʣʠʝʥʪ. ʅʘʧʨʦʪʠʚ, ʚ ʤʥʦʛʦʵʪʘʧʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʛʜʘ ʦʜʥʘ ʢʦʤʘʥʜʘ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʵʪʘʧʝ 

ʚʳʧʦʣʥʷʝʪ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʝʨʝʜ ʢʦʤʘʥʜʦʡ ʥʘ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ, ʢʦʤʘʥʜʘ ʥʘ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ 

ʷʚʣʷʝʪʩʷ ʢʣʠʝʥʪʦʤ ʜʣʷ ʢʦʤʘʥʜʳ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʵʪʘʧʝ. ɺ ʯʠʩʪʦʡ ʚʳʪʷʛʠʚʘʶʱʝʡ ʩʠʩʪʝʤʝ ʥʘ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʵʪʘʧʝ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʧʦʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʥʝ ʧʦʩʪʫʧʠʪ ʟʘʧʨʦʩ ʥʘ 

ʚʳʪʷʛʠʚʘʥʠʝ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʚʳʪʘʣʢʠʚʘʶʱʝʡ ʩʠʩʪʝʤʝ, ʥʘʦʙʦʨʦʪ, ʟʘʨʘʥʝʝ 

ʧʨʦʠʟʚʦʜʷʪ ʠ ʭʨʘʥʷʪ ʥʦʫʪʙʫʢʠ ʚ ʥʘʜʝʞʜʝ ʥʘ ʟʘʢʘʟʳ, ʘ ʟʘʪʝʤ ʧʳʪʘʶʪʩʷ 

ʧʨʦʜʘʪʴ (ʚʳʪʦʣʢʥʫʪʴ) ʠʭ ʟʘʢʘʟʯʠʢʘʤ. ɺ ʤʥʦʛʦʵʪʘʧʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʦʤʘʥʜʳ ʩʦʟʜʘʶʪ ʟʘʧʘʩʳ ʯʘʩʪʠʯʥʦ ʩʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʢʦʤʘʥʜ. ʃʶʙʦʡ ʚʠʜ ʥʘʢʦʧʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ð ʧʠʮʮʳ, ʙʦʣʴʰʠʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʣʘʥʳ, ʢʥʠʛʠ, ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, 

ʮʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʤʥʠʪʝʣʴʥʘ ð ʩʚʷʟʘʥʳ ʩ ʚʳʪʘʣʢʠʚʘʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʉʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʚʳʩʦʢʦʡ ʫʪʠʣʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ð ʬʦʢʫʩ ʥʘ 

ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʙʝʛʫʥʘʤʠ ʚʤʝʩʪʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʩʪʘʬʝʪʥʦʡ ʧʘʣʦʯʢʦʡ ð ʩʦʟʜʘʶʪ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʣʶʜʠ 

ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʡ (ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʜʠʟʘʡʥ ʩʠʩʪʝʤ, é) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʪʘʣʢʠʚʘʶʱʝʡ ʤʦʜʝʣʴʶ. 

ɺʳʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ð ɽʩʣʠ ʚʳ ʩʦʟʜʘʸʪʝ ʪʦʣʴʢʦ ʦʜʥʫ ʚʝʱʴ ʚ ʦʪʚʝʪ ʥʘ ʚʳʪʷʛʠʚʘʶʱʠʡ ʟʘʧʨʦʩ ʦʪ 

óʟʘʢʘʟʯʠʢʘô (ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʚʘʰ ʟʘʢʘʟʯʠʢ - ʵʪʦ ʢʪʦ ʫʛʦʜʥʦ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʚʧʣʦʪʴ ʜʦ 

ʢʦʥʝʯʥʦʛʦ ʢʣʠʝʥʪʘ), ʠ ʢʣʠʝʥʪ ʧʦʪʨʝʙʣʷʝʪ ʝʸ ʙʳʩʪʨʦ, ʣʶʙʳʝ ʦʰʠʙʢʠ ʚ ʵʪʦʡ ʦʜʥʦʡ ʚʝʱʠ ð ʜʦʧʫʱʝʥʥʳʝ 

ʣʠʙʦ ʧʦ ʩʣʫʯʘʡʥʦʩʪʠ, ʣʠʙʦ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʙʳʩʪʨʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʩʠʩʪʝʤʥʦʤʫ ʫʣʫʯʰʝʥʠʶ, ʝʩʣʠ ʣʶʜʠ ʠʤʝʶʪ ʦʙʨʘʟ ʤʳʰʣʝʥʠʷ ñʦʩʪʘʥʦʚʠʩʴ ʠ ʠʩʧʨʘʚʴò. ɺ 

ʚʳʪʘʣʢʠʚʘʶʱʝʡ ʩʠʩʪʝʤʝ, ʥʘʦʙʦʨʦʪ, ʜʝʬʝʢʪʳ ʩʢʨʳʚʘʶʪʩʷ ʚ ʥʝʠʟʨʘʩʭʦʜʦʚʘʥʥʳʭ ʟʘʧʘʩʘʭ (ʜʦʢʫʤʝʥʪʘʮʠʠ, 

é). ʅʘʧʨʠʤʝʨ, ʚʳʪʘʣʢʠʚʘʥʠʝ ʙʦʣʴʰʦʡ ʧʘʨʪʠʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʝʨʞʠʪ ʦʙʥʘʨʫʞʝʥʠʝ 

ʥʝʜʦʨʘʟʫʤʝʥʠʡ ʠʣʠ ʧʨʦʙʣʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʝʞʜʝ ʯʝʤ ʦʥʠ ʙʫʜʫʪ 

ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʦʮʝʥʝʥʳ ʢʣʠʝʥʪʦʤ. 

  

 
18 . ɺʳʪʷʛʠʚʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʊʦʯʥʦ ʚ ʉʨʦʢ (Just-in-Time, JIT) ð JIT ʠʩʧʦʣʴʟʫʶʪ ʚʳʪʷʛʠʚʘʥʠʝ. 

19 . ɺ ʚʳʪʷʛʠʚʘʶʱʠʭ ʩʠʩʪʝʤʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʠʟʢʠʝ ʠʣʠ ʥʫʣʝʚʳʝ 

ʟʘʧʘʩʳ ʦʟʥʘʯʘʶʪ ʤʝʥʴʰʝ ʜʝʪʘʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʧʣʘʥʦʚ, ʥʝ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʠ ʪ.ʜ. 



14 ʇʨʠʥʮʠʧʦʚ 

31 
www.leanprimer.com 
Copyright (c) Craig Larman & Bas Vodde 2009 All rights reserved 

ʇʨʠʥʠʤʘʡʪʝ ʨʝʰʝʥʠʷ ʢʘʢ ʤʦʞʥʦ ʧʦʟʜʥʝʝ ð ɺ ʚʳʪʷʛʠʚʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʚʳ ʥʝ ʧʨʠʥʠʤʘʝʪʝ ʨʝʰʝʥʠʷ 

ʨʘʥʦ, ʢʘʢ ʨʘʟ ʥʘʦʙʦʨʦʪ ð ʚʳ ñʨʝʰʘʝʪʝ ʢʘʢ ʤʦʞʥʦ ʧʦʟʜʥʝʝò ʠ ñʟʘʚʝʨʰʘʝʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʘʤʳʡ 

ʧʦʩʣʝʜʥʠʡ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʤʦʤʝʥʪò [Smith07]. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚʳ ʨʘʩʧʦʣʘʛʘʝʪʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʙ·ʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ. ɺʳ ʥʝ ʪʝʨʷʝʪʝ ʨʝʩʫʨʩʳ ʥʘ ʥʝʥʫʞʥʳʝ 

ʟʘʧʘʩʳ ʠʣʠ ʥʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʠ ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ, ʠʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʜʦʣʞʥʦ, ʦʪʨʘʟʠʪʴʩʷ ʥʘ 

ʚʘʰʝʡ ʨʝʘʢʮʠʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʦʚʳʭ ʚʚʦʜʥʳʭ. 

ʅʝʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʘʨʪʠʡ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʜʠʢʘʣʴʥʳʤ ʫʣʫʯʰʝʥʠʷʤ ð ʢʘʢ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ 

ʨʘʟʜʝʣʝ ñʂʦʩʚʝʥʥʳʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʋʤʝʥʴʰʝʥʠʷ ʈʘʟʤʝʨʦʚ ʇʘʨʪʠʡ ʠ ɺʨʝʤʝʥʠ ʎʠʢʣʘò ʥʘ ʩʪʨ. 27. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʪʷʛʠʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʚʠʞʝʥʠʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ. 

ʀʟʙʝʛʘʡʪʝ ʣʦʞʥʦʡ ʜʠʭʦʪʦʤʠʠ ð ʂʘʪʝʛʦʨʠʯʝʩʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʚʳʪʷʛʠʚʘʥʠʝ ʵʪʦ ʭʦʨʦʰʦ, ʘ 

ʚʳʪʘʣʢʠʚʘʥʠʝ ʵʪʦ ʧʣʦʭʦ ʙʳʣʦ ʙʳ ʣʦʞʥʦʡ ʜʠʭʦʪʦʤʠʝʡ. ʆʙʳʯʥʦ ʠʟ-ʟʘ ʥʝʢʦʪʦʨʳʭ ʞʝʩʪʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ 

(ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ), ʥʝʢʦʪʦʨʳʝ ʟʘʧʘʩʳ ʠʣʠ ʥʝʙʦʣʴʰʦʝ ʚʳʪʘʣʢʠʚʘʥʠʝ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ð ʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʭʦʜʳ. ɼʠʣʝʨʩʢʠʝ ʮʝʥʪʳ Toyota (ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʗʧʦʥʠʠ) ʜʝʨʞʘʪ ʚ ʟʘʧʘʩʝ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʟʘʨʫʙʝʞʥʳʝ ʧʦʢʫʧʘʪʝʣʠ ʠʥʦʛʜʘ 

ʭʦʪʷʪ ʧʦʩʤʦʪʨʝʪʴ, ʢʫʧʠʪʴ ʠ ʫʝʭʘʪʴ ʥʘ ʥʦʚʦʡ ʤʘʰʠʥʝ ʩʨʘʟʫ ʞʝ. 

ʆʩʪʘʥʦʚʠʩʴ ʠ ʀʩʧʨʘʚʴ 

ʃʶʜʠ ʚ Toyota ʦʙʫʯʘʶʪʩʷ ʤʝʥʝʜʞʝʨʘʤʠ-ʫʯʠʪʝʣʷʤʠ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʘʫʟʫ, ʢʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʜʝʬʝʢʪ ʠʣʠ 

ʧʨʦʙʣʝʤʘ. ɺʤʝʩʪʦ ʠʩʧʨʘʚʣʝʥʠʷ ʥʘ ʩʢʦʨʫʶ ʨʫʢʫ (ʠʣʠ, ʚʦʦʙʱʝ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʦʩʪʘʚʠʪʴ ʧʨʦʙʣʝʤʫ ʙʝʟ 

ʚʥʠʤʘʥʠʷ), ʢʦʤʘʥʜʘ ʧʨʦʚʦʜʠʪ ʤʠʪʠʥʛ ʢʘʡʜʟʝʥ ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʦʨʥʝʚʳʭ ʧʨʠʯʠʥʘʭ ʠ ʟʘʪʝʤ 

ʠʥʠʮʠʠʨʫʝʪ ʰʘʛʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʰʝʥʠʷ ʥʘ ʛʣʫʙʦʢʦʤ ʫʨʦʚʥʝ ð ʪʘʢʦʛʦ, ʯʪʦʙʳ ʚ ʠʜʝʘʣʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʧʦʚʪʦʨʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠʣʠ ʧʨʦʙʣʝʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ. 

ʅʘʧʨʠʤʝʨ, Toyota ʟʥʘʤʝʥʠʪʘ ʩʚʦʝʡ ʧʨʘʢʪʠʢʦʡ ñʦʩʪʘʥʦʚʠʪʴ ʣʠʥʠʶò, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʢʪʦ ʫʛʦʜʥʦ ʤʦʞʝʪ 

ʜʸʨʥʫʪʴ ʟʘ ʰʥʫʨ, ʢʦʛʜʘ ʫʚʠʜʠʪ ʜʝʬʝʢʪ, ʠ ʚʝʩʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʚʝʡʝʨ ʦʩʪʘʥʦʚʠʪʩʷ. ʕʪʦ ʧʝʨʚʳʡ h ʘʛ 

ʚ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʚʳʩʪʨʘʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ: Toyota ʧʨʠʚʝʪʩʪʚʫʝʪ ʫʜʦʙʥʳʝ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʦʙʣʝʤ ,r 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʙʦʪʫ ʠ ʦʧʦʚʝʱʘʶʪ ʣʶʜʝʡ ʦ ʧʨʦʙʣʝʤʝ. ɺʜʦʭʥʦʚʝʥʠʝʤ ʜʣʷ ʵʪʦʛʦ 

ʧʦʩʣʫʞʠʣʦ ʠʟʦʙʨʝʪʝʥʠʝ ʉʘʢʠʯʠ ʊʦʡʦʜʘ (Sakichi Toyoda), ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʥ ʩʜʝʣʘʣ ʩʚʦʸ ʧʝʨʚʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʦʥ ʩʜʝʣʘʣ ʪʨʘʮʢʠʡ ʩʪʘʥʦʢ, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʨʦʙʣʝʤʫ ʠ ʧʦʪʦʤ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ [Hino06]. ʕʪʦ ʙʝʨʝʞʣʠʚʘʷ ʧʨʘʢʪʠʢʘ ʜʟʠʜʦʢʘ.20 (jidoka) 

ʇʨʦʩʪʦʝ ɺʠʟʫʘʣʴʥʦʝ ʋʧʨʘʚʣʝʥʠʝ 

Toyota ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʧʨʦʩʪʳʭ ʠ ɹʆʃʔʐʀʍ ʚʠʟʫʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦ 

ʧʨʦʙʣʝʤʝ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʢʦʤʤʫʥʠʮʠʨʦʚʘʪʴ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʚʳʪʷʛʠʚʘʥʠʷ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʙʦʣʴʰʠʝ ʜʠʩʧʣʝʠ ʥʘ ʩʪʝʥʘʭ, ʙʦʣʴʰʠʝ ʷʨʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʮʚʝʪʥʳʝ ʢʘʨʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʣʶʜʠ ʤʦʛʫʪ  

 
20 . ɼʟʠʜʦʢʘ (jidoka) ʪʨʫʜʥʦ ʦʜʥʦʟʥʘʯʥʦ ʧʝʨʝʚʝʩʪʠ; ʠʥʦʛʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ñʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʯʝʣʦʚʝʢʘ.ò 
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ʧʦʪʨʦʛʘʪʴ, ʧʦʜʚʠʛʘʪʴ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ʂʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʟʜʝʩʴ: ʣʝʛʢʦʩʪʴ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩ ʜʠʩʪʘʥʮʠʠ, 

ʬʠʟʠʯʝʩʢʠʝ ʞʝʪʦʥʳ (ʢʘʨʪʦʯʢʠ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʮʚʝʪʦʚ ʠ ʧʨʦʩʪʦʪʘ. ʕʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ 

ʪʦʤʫ, ʯʪʦʙʳ ʦʪʦʙʨʘʞʘʪʴ ʤʥʦʛʦ ʤʝʣʢʠʭ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʣʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʝʙʦʣʴʰʦʤ ʜʠʩʧʣʝʝ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʦʜʥʘʢʦ, ʜʠʩʧʣʝʡ 

ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʦ ʨʘʩʢʨʘʰʝʥ ʦʪʪʝʥʢʦʤ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʤ ʦ ʥʝʫʜʘʯʥʦʡ 

ʩʙʦʨʢʝ ï ʵʪʦ ʚ ʜʫʭʝ ʚʠʟʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʕʪʠ ʠʟʣʫʯʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʠʤʳ ʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ, 

ʧʦʩʪʘʚʢʝ ʫʩʣʫʛ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʩʪʦʡ ʜʦʩʪʫʧ ʢ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʘʥʙʘʥ (kanðʚʠʟʫʘʣʴʥʳʡ ʩʠʛʥʘʣ, banðʢʘʨʪʦʯʢʘ ʥʘ ʜʦʩʢʝ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʪʦʙʳ 

ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʩʦʙʳʪʠʠ ʚʳʪʷʛʠʚʘʥʠʷ (ʟʘʧʨʦʩ ʥʘ ʧʦʧʦʣʥʝʥʠʝ) ʚ 

ʚʳʪʷʛʠʚʘʶʱʝʡ ʩʠʩʪʝʤʝ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ï ʤʘʛʘʟʠʥ ʢ ʢʘʢʠʤ-ʥʠʙʫʜʴ 

ʪʦʚʘʨʦʤ ʜʣʷ ʧʨʦʜʘʞʠ ʥʘ ʧʨʠʣʘʚʢʝ, ʥʘʧʨʠʤʝʨ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʧʠʨʦʛ. ʇʦʜ 

ʧʠʨʦʛʦʤ ʥʘ ʧʨʠʣʘʚʢʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʨʘʥʞʝʚʘʷ ʢʘʨʪʦʯʢʘ ʩ ʧʦʤʝʪʢʦʡ ñʦʜʠʥ 

ʧʠʨʦʛò ð ʵʪʦ ʚʦʟʚʨʘʱʘʝʤʳʡ ʢʘʥʙʘʥ (ʢʘʨʪʦʯʢʘ). ʂʦʛʜʘ ʧʠʨʦʛ ʟʘʙʠʨʘʝʪʩʷ 

ʢʣʠʝʥʪʦʤ ʩ ʧʨʠʣʘʚʢʘ, ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʚʨʘʱʘʝʤʳʡ ʢʘʥʙʘʥ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 

ʧʝʢʘʨʥʶ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʨʫʛʦʡ ʧʠʨʦʛ ʠ ʩʥʦʚʘ ʟʘʧʦʣʥʠʪʴ ʧʨʠʣʘʚʦʢ. ɸ ʵʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʜʠʥ ʛʦʪʦʚʳʡ ʧʠʨʦʛ, ʦʞʠʜʘʶʱʠʡ ʵʪʦʛʦ 

ʩʦʙʳʪʠʷ, ʝʩʪʴ ʚ ʟʘʧʘʩʝ ʚ ʧʝʢʘʨʥʝ. 

ʊʘʢʞʝ, ʚ ʵʪʦʪ ʤʦʤʝʥʪ, ʩʦʟʜʘʶʱʠʡ ʢʘʥʙʘʥ ʦʪʧʨʘʚʣʷʝʪʩʷ ʢ ʢʦʥʜʠʪʝʨʫ, ʯʪʦʙʳ ʦʥ ʥʘʯʘʣ ʧʝʯʴ ʝʱʸ ʦʜʠʥ 

ʧʠʨʦʛ. ʊʘʢ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʠʨʦʛ ʚʳʪʷʛʠʚʘʝʪʩʷ ʥʘ ʧʨʠʣʘʚʦʢ ʚʦʟʚʨʘʱʘʝʤʳʤ ʢʘʥʙʘʥʦʤ, ʚʤʝʩʪʦ ʪʦʛʦ 

ʯʪʦʙʳ çʚʳʪʘʣʢʠʚʘʪʴè ʧʠʨʦʛ ʠʟ ʧʝʢʘʨʥʠ. 

ɼʠʩʧʣʝʡ ʩ ʦʰʠʙʢʘʤʠ (andon) ð ɻ ʪʦ ʚʠʟʫʘʣʴʥʳʡ ʧʦʤʦʱʥʠʢ ʚ Toyota ʯʪʦʙʳ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʜʝʬʝʢʪʘʭ. 

ʉʘʤʦʫʧʨʘʚʣʷʝʤʘʷ ʨʘʙʦʪʘ ð ɻ ʪʘ ʪʝʤʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʘʥʜ. ɿʘʤʝʪʴʪʝ, ʯʪʦ 

ʚʠʟʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʘʤʦʫʧʨʘʚʣʷʝʤʫʶ ʨʘʙʦʪ, ʧʦʪʦʤʫ ʯʪʦ ʣʶʜʠ ʤʦʛʫʪ ʣʝʛʢʦ ʚʠʜʝʪʴ 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʯʪʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ʊʘʢʞʝ, ʢʘʨʪʦʯʢʘ ʢʘʥʙʘʥ ñʛʦʚʦʨʠʪ ʩʘʤʘ ʟʘ ʩʝʙʷò, ʥʘʧʨʠʤʝʨ 

ñʦʜʠʥ ʧʠʨʦʛò ʠʣʠ ñʠʟʤʝʥʠʪʴ ʩʪʠʣʴ ʚʝʙ ʩʪʨʘʥʠʮʳò. 

ɺʠʟʫʘʣʴʥʦʝ ʋʧʨʘʚʣʝʥʠʝ ʆʯʝʨʝʜʷʤʠ ʚ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʈʘʙʦʪʝ 

ʃʁ ʜʷʤ ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ ʦʯʝʨʝʜʠ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʚʝʱʝʡ, ʠ ʨʘʩʧʦʟʥʘʪʴ ʵʪʦ ʢʘʢ ʧʨʦʙʣʝʤʫé ɹʦʞʝ ʤʦʡ, ʜʘ ʪʘʤ 

ʛʠʛʘʥʪʩʢʘʷ ʛʨʫʜʘ ʚʩʷʢʦʛʦ ɹʘʨʘʭʣʘ, ʩʪʦʷʱʝʛʦ ʚ ʦʯʝʨʝʜʠ! ɼʝʣʘʶʪʩʷ ʣʠ ʢʘʢʠʝ-ʪʦ ʜʝʥʴʛʠ ʠʟ ʵʪʦʡ ʢʫʯʠ? ʂʪʦ 

ʟʥʘʝʪ, ʝʩʪʴ ʣʠ ʪʘʤ ʜʝʬʝʢʪʳ? ʅʫʞʥʦ ʣʠ ʦʙʲʝʜʠʥʠʪʴ ʵʪʦ ʩ ʢʘʢʠʤʠ-ʪʦ ʜʨʫʛʠʤʠ ʜʝʪʘʣʷʤʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʤʳ ʩʤʦʛʣʠ ʧʦʩʪʘʚʠʪʴ ʵʪʦ? ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʥʘʤ ʥʫʞʥʳ ð ʠ ʤʳ ʩʤʦʞʝʤ ʩʜʝʣʘʪʴ ʠʟ ʵʪʦʛʦ ʜʝʥʴʛʠ ð ʚʩʝ 

ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʚʝʱʠ ʚ ʵʪʦʡ ʛʨʫʜʝ?  

ʅʦ ʯʪʦ ʥʘʩʯʸʪ ʦʯʝʨʝʜʝʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʝ? 
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ʅʝʚʠʜʠʤʳʝ ʦʯʝʨʝʜʠ ð ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ (ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ) ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʦʯʝʨʝʜʠ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝʚʠʜʠʤʳ (ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʢ ʙʘʡʪʳ ʥʘ 

ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ) ʦʥʠ ʥʝ ʨʘʩʧʦʟʥʘʶʪʩʷ ʢʘʢ ʦʯʝʨʝʜʠ ʠ ʥʝ ʦʱʫʱʘʶʪʩʷ ʦʩʪʨʦ ʢʘʢ ʧʨʦʙʣʝʤʳ.  ɹʠʟʥʝʩʤʝʥ, 

ʢʦʪʦʨʳʡ ʠʥʚʝʩʪʠʨʦʚʘʣ ʜʝʩʷʪʴ ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʠʛʘʥʪʩʢʦʡ ʛʨʫʜʳ ʯʘʩʪʠʯʥʦ ʩʜʝʣʘʥʥʳʭ 

ʢʘʢʠʭ-ʪʦ ɺʝʱʝʡ, ʣʝʞʘʱʠʭ ʥʘ ʧʦʣʫ, ʥʝ ʧʨʠʥʦʩʷʱʠʭ ʥʠʢʘʢʠʭ ʜʝʥʝʛ, ʤʦʞʝʪ ʠʭ ʫʚʠʜʝʪʴ, ʦʱʫʪʠʪʴ 

ʬʠʟʠʯʝʩʢʠ ʠ ʧʦʯʫʚʩʪʚʫʝʪ ʚʩʶ ʙʦʣʴ ʠ ʩʨʦʯʥʦʩʪʴ, ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʩʪʘʚʠʪʴ ʵʪʦ ʜʚʠʛʘʪʴʩʷ. 

ʅʦ ʨʘʙʦʪʥʠʢʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʪʨʘʩʣʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʚʠʜʷʪ ʠ ʥʝ ʦʱʫʱʘʶʪ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦ ʚʩʶ 

ʙʦʣʴ ʦʪ ʠʭ ʦʯʝʨʝʜʝʡ. 

ʅʦ ʚʩʸ ʞʝ, ʦʥʠ ʪʘʤ ʝʩʪʴ. ʆʯʝʨʝʜʠ ʅɿʈ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʪʝʨʷʤʠ, ʥʝ ʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (DIP)ð

ʠʥʬʦʨʤʘʮʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʙʘʡʪʳ ʥʘ ʜʠʩʢʝ. ʅʝʟʘʤʝʪʥʳʝ ʦʯʝʨʝʜʠ. ʃʶʜʠ ʚ Toyota ʫʯʘʪʩʷ ñʯʫʪʴʶ ʥʘ 

ʧʦʪʝʨʠ.ò ʆʥʠ ʫʯʘʪʩʷ ʟʘʤʝʯʘʪʴ ʚʝʱʠ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʪʝʨʷʤʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʥʝ ʫʯʣʠ, ʪʘʢʠʝ ʢʘʢ ʟʘʧʘʩʳ ð 

ʦʯʝʨʝʜʠ ʯʝʛʦ-ʣʠʙʦ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʥʠʢʘʤ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤ ʫʨʦʢ ʧʦ 

ñʯʫʪʴ ʁʥʘ ʦʯʝʨʝʜʠò, ʯʪʦʙʳ ʦʥʠ ʥʘʯʘʣʠ ʦʱʫʱʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʨʦʯʥʦʩʪʠ 

ʚ ʦʪʥʦʰʝʥʠʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʯʝʨʝʜʝʡ.2  

ʈʠʩ 1.7 ʙʝʨʝʞʣʠʚʦʝ ʚʠʟʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʟʜʘʸʪ ʬʠʟʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʨʪʦʯʢʠ ʟʘʜʘʯ ʥʘ ʜʦʩʢʝ ʠʣʠ 

ʙʫʤʘʞʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘ ʩʪʝʥʝ, ʪʘʢ ʥʝʟʘʤʝʪʥʳʝ ʦʯʝʨʝʜʠ ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳʤʠ ð ʨʝʘʣʴʥʦ ʚʠʜʠʤʳʤʠ ʠ 

ʦʱʫʱʘʝʤʳʤʠ 

 

ʌʠʟʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʝʨʝʜʝʡ ð ʏʪʦʙʳ ʨʘʟʚʠʚʘʪʴ ñʯʫʪʴʸ ʥʘ ʦʯʝʨʝʜʠò ʚ ʣʶʙʦʡ ʠʟ 

ʦʙʣʘʩʪʝʡ (ʫʩʣʫʛʠ, ʨʘʟʨʘʙʦʪʢʘ, é) ʠ ʦʩʦʟʥʘʥʠʝ ʩʨʦʯʥʦʩʪʠ, ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʢ ʦʯʝʨʝʜʷʤ ʠ ʅɿʈ, 

ʧʨʠʤʝʥʷʡʪʝ ʚʠʟʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ, ʪʘʢʠʝ ʢʘʢ ʢʘʨʪʦʯʢʠ ʥʘ ʩʪʝʥʘʭ. ʇʦʯʝʤʫ 

ʬʠʟʠʯʝʩʢʠʤʠ? ɽʩʣʠ ñʩʧʨʷʪʘʪʴò ʟʘʜʘʯʠ ʚʥʫʪʨʠ ʩʝʛʦʜʥʷʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʵʪʦ ʪʝʨʷʝʪ ʩʚʦʡ ʩʤʳʩʣ, 

ʧʦʪʦʤʫ ʯʪʦ ʵʪʠ ʦʯʝʨʝʜʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʠʤʠ ʠ ʣʝʛʢʦ ʟʘʤʝʪʥʳʤʠ ʚʩʸ ʚʨʝʤʷ. ʉʦʭʨʘʥʝʥʠʝ ʚʥʫʪʨʠ 

ʢʦʤʧʴʶʪʝʨʘ (ʥʘʧʨʠʤʝʨ, ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʝ) ʜʝʣʘʝʪ ʠʭ ʤʝʣʢʠʤʠ ʠ ʥʝ ʚʩʝʛʜʘ ʟʘʤʝʪʥʳʤʠ. ʀ ʣʶʜʠð ʩ 

ʙʝʩʩʯʸʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʧʦʭ ʵʚʦʣʶʮʠʠ ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʠʥʩʪʠʥʢʪ ʨʘʙʦʪʘʪʴ ʩ ʢʦʥʢʨʝʪʥʳʤʠ, 

ʦʱʫʪʠʤʳʤʠ ʚʝʱʘʤʠ ð ʥʫʞʜʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʠʜʝʪʴ ʠ ʯʫʚʩʪʚʦʚʘʪʴ ʦʩʷʟʘʝʤʳʝ ʦʯʝʨʝʜʠ.21. 

  

 

21 . ʌʠʟʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʙʝʨʝʞʣʠʚʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʠʟʥʘʸʪʩʷ. ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʩʦʟʜʘʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ñʚʠʟʫʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷò ʠ ʫʧʫʩʢʘʶʪ ʮʝʣʴ ʚʠʩʮʝʨʘʣʴʥʦʛʦ, ʦʱʫʪʠʤʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʪʦʨʘʷ ʧʨʝʩʣʝʜʫʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. ʆʜʥʘʞʜʳ, ʤʦʥʠʪʦʨʳ ʩʪʘʥʫʪ ʨʘʟʤʝʨʦʤ ʩʦ ʩʪʝʥʫ ʠ ʤʦʞʥʦ ʙʫʜʝʪ 

ʜʚʠʛʘʪʴ ʦʙʲʝʢʪʳ ʥʘ ʵʢʨʘʥʝ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʞʝʩʪʦʚ, ʠʤʠʪʠʨʫʷ ʨʝʘʣʴʥʦʝ ʦʱʫʪʠʤʦʝ ʬʠʟʠʯʝʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʝʰʠʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. 
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ɺʠʟʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʠ ʦʛʨʘʥʠʯʠʪʴ ʅɿʈð 

ʆʜʠʥ ʠʟ ʚʠʜʦʚ ʧʦʪʝʨʴ ʚ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ ʵʪʦ ʅɿʈ; ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʩ ʦʯʝʨʝʜʷʤʠ, ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʝ ʠʣʠ ʚ ʦʢʘʟʘʥʠʠ 

ʫʩʣʫʛ ʵʪʦ ʩʣʦʞʥʦ ʧʦʯʫʚʩʪʚʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʟʘʯʘʩʪʫʶ 

ʥʝʦʱʫʪʠʤʘʷ ʨʘʙʦʪʘ ʩʦ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʘʨʪʝʬʘʢʪʘʤʠ, 

ʩʢʨʳʪʳʤʠ ʚʥʫʪʨʠ ʢʦʤʧʴʶʪʝʨʦʚ (ʥʘʧʨʠʤʝʨ, ʜʦʢʫʤʝʥʪʳ). 

ʕʢʩʧʝʨʠʤʝʥʪʠʨʫʡʪʝ ʩ ʦʙʣʘʩʪʴʶ ʥʘ ʜʦʩʢʝ ʠʣʠ ʩʪʝʥʝ ʩ ʧʦʤʝʪʢʦʡ 

ñʅɿʈò ʠ ʧʦʤʝʱʘʡʪʝ ʢʘʨʪʦʯʢʠ ʚ ʵʪʫ ʦʙʣʘʩʪʴ. ʃʶʜʠ ʠʣʠ ʨʘʙʦʯʠʝ 

ʛʨʫʧʧʫ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʣʠʪʠʢʠ ʦʛʨʘʥʠʯʝʥʠʷ ʅɿʈ, ʪʘʢʠʝ 

ʢʘʢ, ñʥʝ ʙʦʣʝʝ ʯʝʤ 2 ʢʘʨʪʦʯʢʠ ʅɿʈ.ò ʕʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʤʦʛʘʝʪ ʩʦʙʣʶʜʘʪʴ ʧʦʣʠʪʠʢʠ. 

ɹɽʈɽɾʃʀɺɸʗ ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɼʋʂʊʆɺ 

ɼʚʘ ʩʪʦʣʧʘ ʠ 14 ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʶʪʩʷ ʷʜʨʦʤ ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʢʪʠʢʠ ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʝʚʟʦʡʪʠ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʙʝʨʝʞʣʠʚʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ. 

ʃʶʜʠ ʚ Toyota ʭʦʨʦʰʦ ʚʳʧʦʣʥʷʶʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʘ: (1) ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ (2) ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʄʠʯʠʛʘʥʩʢʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ ʠʟʫʯʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʚ Toyota ʠ ʚ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʷʭ [LM06]. ʂʘʢʦʚʳ 

ʞʝ ʨʝʟʫʣʴʪʘʪʳ? é 

ʅʘʧʨʠʤʝʨ, ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʘʪʨʠʮʳ 22 ñʦʪ ʠʜʝʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷò ʩʦʩʪʘʚʣʷʣʘ ʧʷʪʴ ʤʝʩʷʮʝʚ 

ʜʣʷ ʠʥʞʝʥʝʨʦʚ Toyota ʠ ʜʚʝʥʘʜʮʘʪʴ ʤʝʩʷʮʝʚ ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʚ. ɺʩʸ ʵʪʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ñʨʘʟʨʘʙʦʪʢʠ ʢ ʧʨʦʜʘʞʘʤò ʩʨʝʜʠ ʚʩʝʭ ʢʨʫʧʥʝʡʰʠʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʤʠʨʝ, 

ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ. 

ʂʘʢ ʦʥʠ ʵʪʦ ʜʝʣʘʶʪ? ɺ ʯʸʤ ʬʦʢʫʩ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ? ʆʪʚʝʪ ʩʣʝʜʫʶʱʠʡ: 

ñɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠò 23 

  

 
22 . ʄʘʪʨʠʮʘ ʵʪʦ ʰʘʙʣʦʥ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʠʣʠ ʬʦʨʤʦʚʢʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʭ ʜʝʪʘʣʝʡ. 

23 . ʇʨʠʜʫʤʘʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ Toyota ɸʣʣʝʥʦʤ ʋʦʨʜʦʤ (Dr. Allen Ward). 
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ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ Toyota ʨʘʟʨʘʙʦʪʘʣʘ ʛʠʙʨʠʜʥʳʡ Prius, ʯʪʦ ʦʥʠ ʩʦʟʜʘʣʠ? 

Ẅ ʜʠʟʘʡʥ ʘʚʪʦʤʦʙʠʣʷ (ʠ ʨʝʘʣʠʟʘʮʠʶ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ); ʚ ʨʘʟʨʘʙʦʪʢʝ ʫ ʥʠʭ 

ʝʩʪʴ ʧʦʪʦʢ ʮʝʥʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʪʦʢʘ ʮʝʥʥʦʩʪʝʡ ʧʨʠʙʳʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ 

Ẅ ʟʥʘʥʠʷ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ð ʦ ʢʣʠʝʥʪʘʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʘʣʴʪʝʨʥʘʪʠʚʘʭ é 

ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ (LPD) ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʧʦʣʝʟʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘ ʪʦʤ, 

ʯʪʦʙʳ ʦʙʫʯʘʪʴʩʷ ʣʫʯʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ. 

ɸ ʪʘʢʞʝ, ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʟʥʘʥʠʡ ʠ ʥʘ ʩʦʭʨʘʥʝʥʠʠ ʧʣʦʜʦʚ ʩʚʦʠʭ ʫʩʠʣʠʡ, ʟʘʧʦʤʠʥʘʷ ʠ ʥʝ ʟʘʙʳʚʘʷ 

ʪʦ, ʯʝʤʫ ʥʘʫʯʠʣʠʩʴ. ʈʠʩ. 1.8 ʠ ʈʠʩ. 1.9 ʠʣʣʶʩʪʨʠʨʫʶʪ ʥʝʢʦʪʦʨʳʝ ʙʝʨʝʞʣʠʚʳʝ ʧʨʘʢʪʠʢʠ ʯʪʦʙʳ ʧʨʝʚʟʦʡʪʠ 

ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʚ ʨʘʤʢʘʭ LPD; ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ. 

ʅʝʩʫʱʝʝ ɹʦʣʴʰʫʶ ʎʝʥʥʦʩʪʴ, ʆʙʫʯʝʥʠʝ ʩ ɹʦʣʝʝ ʅʠʟʢʦʡ ʉʪʦʠʤʦʩʪʴʶ 

ʅʝ ʚʩʝ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ; ʠʜʝʘʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [Reinertsen97]. ʕʪʦ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ: ʠʥʦʛʜʘ ʚʳ ʛʜʝ-ʪʦ ʚʳʠʛʨʳʚʘʝʪʝ, ʠʥʦʛʜʘ ʛʜʝ-ʪʦ ʧʨʦʠʛʨʳʚʘʝʪʝ. 

ʆʩʥʦʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʩʪʦʤ ʧʨʠʥʮʠʧʝ ʠʟ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ: 

ʫʚʝʣʠʯʠʚʘʡʪʝ ʮʝʥʥʦʩʪʴ ʩʦʟʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʤʝʥʴʰʘʡʪʝ ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʟʥʘʥʠʡ. 

ɹ·ʣʴʰʘʷ ʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ð ʅʝʩʢʦʣʴʢʦ ʠʜʝʡ ʠʟ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʠ ʛʠʙʢʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʤʦʛʫʪ ʨʘʟʦʙʨʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ: 

Ẅ ʉʦʩʨʝʜʦʪʘʯʠʚʘʡʪʝʩʴ ʥʘ ʥʝʷʩʥʳʭ ʚʝʱʘʭ ð ɺr ʙʠʨʘʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʧʦʥʷʪʥʳʝ 

ʠʣʠ ʨʠʩʢʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʥʴʰʝ. ʎʝʥʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʚʳʰʘʝʪʩʷ ʢʘʢ ʨʘʟ ʧʦʪʦʤʫ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʳ ʩʣʘʙʦ ʧʨʝʜʩʢʘʟʫʝʤʳ, ʚʝʜʴ ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʚʝʱʠ ʤʘʣʦ ʯʝʤʫ ʤʦʛʫʪ ʥʘʩ ʥʘʫʯʠʪʴ. 

Ẅ ʌʦʢʫʩʠʨʫʡʪʝʩʴ ʥʘ ʨʘʥʥʝʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ð ʀʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʨʝʘʣʴʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʟʘʜʝʨʞʢʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʦʡ ʪʝʩʪʠʨʦʚʘʥʠʝ ʣʠʰʴ ʦʜʥʘʞʜʳ ʚ 

ʢʦʥʮʝ ʜʣʠʥʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ (ʧʦ ʟʘʙʣʫʞʜʝʥʠʶ ʤʦʪʠʚʠʨʦʚʘʥʥʦʝ ʣʦʢʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʝʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʦʤ, ʯʪʦ ʵʪʦ ʫʤʝʥʴʰʠʪ ʟʘʪʨʘʪʳ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ) ʧʦʯʪʠ ʚʩʝʛʜʘ 

ʷʚʣʷʝʪʩʷ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʟʘʪʨʘʪʥʳʤ, ʦʙʥʘʨʫʞʠʪʴ ʚʦ ʚʨʝʤʷ ʩʪʨʝʩʩ-

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʣʝ 18 ʤʝʩʷʮʝʚ ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦ ʢʣʶʯʝʚʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ 

ʨʝʰʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʝʥʘʜʸʞʥʳʤ. ɺ ʙʝʨʝʞʣʠʚʦʤ ʧʦʜʭʦʜʝ, ʢʦʨʦʪʢʠʝ ʮʠʢʣʳ ʩ ʨʘʥʥʝʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ ʢʨʘʡʥʝ ʚʘʞʥʳ; ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʠ 

ʚ ʢʦʨʦʪʢʠʭ ʮʠʢʣʘʭ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʩʥʠʞʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʟʘʜʝʨʞʢʠ. 24 

  

 
24 . ɿʘʤʝʪʴʪʝ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʟʘʜʝʨʞʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʧʦʯʪʠ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʯʝʛʦ-ʣʠʙʦ. 
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ʅʠʟʢʦʩʪʦʠʤʦʩʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʈʘʟʜʝʣ ñʂʦʩʚʝʥʥʳʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʋʤʝʥʴʰʝʥʠʷ ʈʘʟʤʝʨʦʚ ʇʘʨʪʠʡ 

ʠ ɺʨʝʤʝʥʠ ʎʠʢʣʘò ʥʘ ʩʪʨʘʥʠʮʝ 27 ʨʘʩʩʤʘʪʨʠʚʘʝʪ, ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ ʠ ʛʠʙʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʧʨʦʮʝʩʩʘʭ. ʌʘʢʪʠʯʝʩʢʠ, ʤʦʞʥʦ ʰʠʨʦʢʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ ʤʝʪʦʜʳ ʢʘʢ ʫʩʧʝʰʥʳʝ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ð 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘ ʩʯʸʪ ʛʠʙʢʦʩʪʠ. ɸ ʵʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

ʇʨʠʤʝʨʳ: 

Ẅ ʉʦʩʨʝʜʦʪʦʯʴʪʝʩʴ ʥʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ð ʯʪʦʙʳ ʫʟʥʘʚʘʪʴ ʦ 

ʜʝʬʝʢʪʘʭ ʠ ʨʝʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ ʇʆ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ (ʝʩʣʠ 

ʩʝʡʯʘʩ ʚʳ ʪʝʩʪʠʨʫʝʪʝ ʚʨʫʯʥʫʶ), ʥʦ ʟʘʪʨʘʪʳ ʥʘ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳ ʥʫʣʶ. 

Ẅ ʉʜʝʣʘʡʪʝ ʘʢʮʝʥʪ ʥʘ ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ð ʯʪʦʙʳ ʫʟʥʘʚʘʪʴ ʦ ʜʝʬʝʢʪʘʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ɿʘ ʩʯʸʪ ʯʘʩʪʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʝʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ ʠʟʤʝʥʝʥʠʡ, ʢʦʤʘʥʜʳ 

ʫʤʝʥʴʰʘʶʪ ʩʨʝʜʥʠʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʙʣʘʛʦʜʘʨʷ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʫʩʠʣʠʡ 

ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʙ·ʣʴʰʠʭ ʦʙʲʸʤʦʚ ʢʦʜʘ. 

Ẅ ʌʦʢʫʩʠʨʫʡʪʝʩʴ ʥʘ ʥʘʩʪʘʚʥʠʯʝʩʪʚʝ ʦʪ ʵʢʩʧʝʨʪʦʚ ʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʥʘʥʠʡ ð ʯʪʦʙʳ 

ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʦʚʪʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

ʂʘʜʝʥʮʠʷ 

ʈʘʙʦʪʘ ʚ ʨʝʛʫʣʷʨʥʦʤ ʨʠʪʤʝ ʠʣʠ ʢʘʜʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʦʤ ʙʝʨʝʞʣʠʚʦʛʦ ʧʦʜʭʦʜʘ, ʢʘʢ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢ ʠ ʚ ʨʘʟʨʘʙʦʪʢʝ [Ward14]. ʋʩʪʦʡʯʠʚʦʝ, ʩʪʘʙʠʣʴʥʦʝ ñʩʝʨʜʮʝʙʠʝʥʠʝò. ɺ ʙʝʨʝʞʣʠʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦ ʟʦʚʸʪʩʷ ʚʨʝʤʝʥʝʤ ʪʘʢʪʘ25. ɺ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʘʜʝʥʮʠʷ. ʂʘʜʝʥʮʠʷ ð 

ʤʦʱʥʳʡ ʧʨʠʥʮʠʧ ʚ ʙʝʨʝʞʣʠʚʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʧʨʝʜʤʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦé 

ɽʩʪʴ ʯʪʦ-ʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠ ʦʯʝʥʴ ʯʝʣʦʚʝʯʥʦʝ ʚ ʢʘʜʝʥʮʠʠ: ʃʶʜʠ ʮʝʥʷʪ ʠʣʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʠʪʤʘʭ ʚ ʩʚʦʝʡ ʞʠʟʥʠ ʠ ʨʘʙʦʪʝ ð ʠ ʮʝʥʷʪ ʠʣʠ ʥʫʞʜʘʶʪʩʷ ʚ ʥʝʢʠʭ ʨʠʪʫʘʣʘʭ ʚ ʨʘʤʢʘʭ ʵʪʠʭ 

ʨʠʪʤʦʚ [Kerth01]. ʄʥʦʛʠʝ ʠʟ ʥʘʩ ʨʘʙʦʪʘʶʪ ʚ ʩʦʩʪʦʷʥʠʠ ʢʘʜʝʥʮʠʠ ʩʝʤʴ ʜʥʝʡ ʚ ʥʝʜʝʣʶ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʩʫʱʝʩʪʚʫʝʪ ʨʠʪʫʘʣ ʝʞʝʥʝʜʝʣʴʥʦʛʦ ʩʦʙʨʘʥʠʷ ʚʦ ʚʪʦʨʥʠʢ ʫʪʨʦʤ ʠ ʜʨʫʛʠʝ ʝʤʫ ʧʦʜʦʙʥʳʝ. ʇʨʦʱʝ ʛʦʚʦʨʷ, 

ʢʘʜʝʥʮʠʷ ʚ ʨʘʙʦʪʝ ʫʣʫʯʰʘʝʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʅʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ 

ʫʨʦʚʥʝ ʵʪʦ ʦʪʨʘʞʘʝʪ ʨʠʪʤʳ ʥʘʰʝʡ ʞʠʟʥʠ. 

  

 

25 . ʪʘʢʪ ð ʨʠʪʤʠʯʥʳʡ ʙʠʪ (ʛʝʨʤ.) 
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ɹʝʨʝʞʣʠʚʘ̫  

ʈʘʟʨʘʙʦʪʢʘ 

ʇʨʦʜʫʢʪʦʚ ð 

ñʇʨʝʚʟʦʡʪʠ 

ʂʦʥʢʫʨʝʥʪʦʚ ʚ 

ʆʙʫʯʝʥʠʠò

ʎʝʥʥʦʩʪɹ  ʀʥʬʦʨʤʘʮʠʠ

- ʬʦʢʫʩ ʥʘ ʥʝ̫ʩʥr ʭ ʚʝɦ ʘʭ

- ʬʦʢʫʩ ʥʘ ʫʤʝʥɹ ʝhʥʠʠ 

ʩʪʦʠʤʦʩʪʠ ʟʘʧʦʟʜʘʣʦʡ 

ʠʥʬʦʨʤʘʮʠʠ

ʅʦʚr ʝ ɿʥʘʥʠ̫

- ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʣʠʝʥʪʦʚ

- ʧʘʨʘʣʣʝʣɹʥʘ̫  

ʤʥʦʞʝʩʪʚʝʥʥʘ̫  ʨʘʟʨʘʙʦʪʢʘ 

ʆʙʫʯʝʥʠʝ ʥʘ ʆʙʨʘʪʥʦʡ ʉʚ̫ʟʠ

- ʢʫʣɹʪʫʨʘ ñʙʨʦʩʘʡʪʝ ʚr ʟʦʚ ʚʩʝʤʫò

- ʩʠʩʪʝʤʘʪʠʯʝʩʢʘ̫ , ʨʝʛʫʣ̫ʨʥʘ̫  

ʨʝʬʣʝʢʩʠ̫  ʠ ʫʣʫʯh ʝʥʠʝ

ʇʝʨʝʠʩʧʦʣɹʟʦʚʘʥʠʝ ɿʥʘʥʠʡ

- ʜʣʠʪʝʣɹʥʦʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ ʦʪ 

ʤʝʥʝʜʞʝʨʦʚ-ʫʯʠʪʝʣʝʡ, ʢʦʪʦʨr ʝ 

ʪʘʢʞʝ ʚ̫ʣ̫ ʪʁʩ̫ ʩʦʚʝʨh ʝʥʥr ʤʠ 

ʠʥʞʝʥʝʨʘʤʠ

- ʟʘʧʠʩrʚʘʡʪʝ ʨʝʟʫʣɹʪʘʪr  

ʢɻʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʨʘʪʢʦʡ, 

ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ

- ʦʙʫʯʘʡʪʝ ʠ ʪʨʝʙʫʡʪʝ, ʯʪʦʙr  ʣʁ ʜʠ 

ʜʝʣʘʣʠ ʟʘʧʠʩʠ

ʉʪʦʠʤʦʩʪɹ  ʀʥʬʦʨʤʘʮʠʠ

- ʘʚʪʦʤʘʪʠʟʘʮʠ̫  ʪʝʩʪʠʨʦʚʘʥʠ̫  

(ʠ ʪ.ʧ.) 

- ʥʝʧʨʝʨr ʚʥʘ̫  ʠʥʪʝʛʨʘʮʠ̫

- é

ʆʩʥʦʚr ʚʘʡʪʝʩɹ  ʥʘ ɼʘʥʥr ʭ

- ʢɻʩʧʝʨʠʤʝʥʪr , ʩʙʦʨ ʜʘʥʥr ʭ, 

ʘʜʘʧʪʘʮʠ̫  ʥʘ ʦʩʥʦʚʝ ʜʘʥʥr ʭ ð 

ʚʢʣʁ ʯʘ̫  ʤʝʥʝʜʞʤʝʥʪ

- ʥʝ ʧʨʠʥʠʤʘʡʪʝ ʞʝʣʘʝʤʦʝ ʟʘ 

ʜʝʡʩʪʚʠʪʝʣɹʥʦʝ, ʠʟʙʝʛʘʡʪʝ 

ʥʝʦʙʦʩʥʦʚʘʥʥr ʭ ʟʘʢʣʁ ʯʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʧʣʘʥʦʚ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ
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ʈʠʩ 1.9 ʇʨʘʢʪʠʢʠ LPD 

 
  

ɹʝʨʝʞʣʠʚʘ̫  

ʈʘʟʨʘʙʦʪʢʘ 

ʇʨʦʜʫʢʪʦʚ ð 

ñʇʨʝʚʟʦʡʪʠ 

ʂʦʥʢʫʨʝʥʪʦʚ ʚ 

ʆʙʫʯʝʥʠʠò

ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʇʘʨʘʣʣʝʣɹʥʦʝ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ

- ʩʦʟʜʘʚʘʡʪʝ ʥʝʩʢʦʣɹʢʦ ʘʣɹʪʝʨʥʘʪʠʚʥr ʭ ʚʘʨʠʘʥʪʦʚ 

ʨʝh ʝʥʠʡ ʧʘʨʘʣʣʝʣɹʥʦ

ʂʘʜʝʥʮʠ̫

- ʩ ʢʦʨʦʪʢʠʤʠ ʮʠʢʣʘʤʠ 

ʥʝʠʟʤʝʥʥʦʡ ʜʣʠʪʝʣɹʥʦʩʪʠ, ʩ 

ʥʝʙʦʣɹ ʠhʤʠ ʧʘʨʪʠ̫ʤʠ ʨʘʙʦʪ

ʂʨʦʩʩ-ʌʫʥʢʮʠʦʥʘʣɹ ʥr ʡ ʠ ʇʨʦʜʫʢʪʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥr ʡ ʆʙʨʘʟ ʄr ʣhʝʥʠ̫

- ʣʁ ʜʠ ʠ ʢʦʤʘʥʜr  ʜʝʣʘʁ ʪ ʘʢʮʝʥʪ ʥʘ 

ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣɹʥʦʡ ʠʥʪʝʛʨʘʮʠʠ

- ʬʦʢʫʩ ʥʘ ʫʩʧʝʭʝ ʚʩʝʛʦ ʧʨʦʜʫʢʪʘ ʚʘʞʥʝʝ, 

ʯʝʤ ʮʝʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠ̫  ʠʣʠ 

ʚr ʧʦʣʥʝʥʠʝ ʢʘʢʦʡ-ʪʦ ʦʪʜʝʣɹʥʦʡ ʬʫʥʢʮʠʠ 

(ʥʘʧʨ. ʪʝʩʪ-ʜʠʟʘʡʥ)

ɻʣʘʚʥr ʡ ʀʥʞʝʥʝʨ-ʇʨʝʜʧʨʠʥʠʤʘʪʝʣɹ

- ʠʥʞʝʥʝʨ, ʦʪʚʝʪʩʪʚʝʥʥr ʡ ʟʘ ʩʦʟʜʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠ ʙʠʟʥʝʩ-ʫʩʧʝh ʥʦʛʦ ʨʝh ʝʥʠ̫  

- ʦʙʣʘʜʘʁ ʠɦʡ ʘʢʪʫʘʣɹʥr ʤʠ ʟʥʘʥʠ̫ʤʠ 

ʧʝʨʚʦʢʣʘʩʩʥr ʡ ʠʥʞʝʥʝʨ, ʩ ʜʫʭʦʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣɹʩʪʚʘ ʥʘʜʝʣ̫ʝʪʩ̫ ʥʝ ʪʦʣɹʢʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ, ʥʦ ʠ ʢʦʥʪʨʦʣʝʤ ʥʘʜ 

ʧʨʦʝʢʪʦʤ ʠ ʙʠʟʥʝʩʦʤ

- ʚʤʝʩʪʦ ʤʘʨʢʝʪʦʣʦʛʘ ʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʥʝʠʥʞʝʥʝʨʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ

ʂʦʤʘʥʜʥʘ̫  ʂʦʤʥʘʪʘ ʩ ɺʠʟʫʘʣɹ ʥr ʤ 

ʋʧʨʘʚʣʝʥʠʝʤ

- ʛʣʘʚʥr ʡ ʠʥʞʝʥʝʨ ʠ ʜʨʫʛʠʝ ʚʩʪʨʝʯʘʁ ʪʩ̫ ʠ 

ʨʘʙʦʪʘʁ ʪ ʣʠʮʦʤ ʢ ʣʠʮʫ ʚ ʙʦʣɹ ʦhʡ ʦʙɦ ʝʡ 

ʢʦʤʥʘʪʝ, ʥʝ ʚ ʦʪʜʝʣɹʥr ʭ ʦʬʠʩʘʭ; ʢʨʦʩʩ-

ʬʫʥʢʮʠʦʥʘʣɹʥr ʝ ʯʣʝʥr  ʦʜʥʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧr

- ʚʠʟʫʘʣɹʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʦʪʦʙʨʘʞʝʥʠʝ 

ʠʥʞʝʥʝʨʥr ʭ ʠ ʧʨʦʝʢʪʥr ʭ ʜʘʥʥr ʭ ʥʘ ʩʪʝʥʘʭ

- ʩʤ. ʜʘʣʝʝ ʢʘʨʪʠʥʢʠ ʚ ʪɻʦʤ ʨʘʟʜʝʣʝ

ʄʝʥʝʜʞʝʨr -ʋʯʠʪʝʣ̫  ʠ 

ʄʘʩʪʝʨʘ ʉʚʦʝʛʦ ɼʝʣʘ

- ʢʣʁ ʯʝʚʘ̫  ʨʦʣɹ óʤʝʥʝʜʞʝʨʘô - 

ʫʯʠʪʝʣɹ

- ñʚ Toyota ʪʚʦʡ ʥʘʯʘʣɹʥʠʢ 

ʚʩʝʛʜʘ ʤʦʞʝʪ ʩʜʝʣʘʪɹ ʪʚʦʁ  

ʨʘʙʦʪʫ ʣʫʯh ʝ, ʯʝʤ ʪr  ʩʘʤò

- ʩʪʘʞʠʨʦʚʢʘ ʩ ʥʘʩʪʘʚʥʠʢʦʤ

ɺʟʨʘɦ ʠʚʘʡʪʝ ʅʘʜyʞʥr ʭ ʀʥʞʝʥʝʨʦʚ, 

ʉʧʝʮʠʘʣʠʩʪʦʚ ɺr ʩʦʢʦʛʦ ʂʣʘʩʩʘ 

- ʢʦʪʦʨr ʝ ʨʘʙʦʪʘʁ ʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʞʝʥʝʨʘ ʜʦʣʛʠʝ ʛʦʜr  ʠ ʥʝ 

ʧʦʦɦ ʨ̫ ʪʁʩ̫ ʢ ʙr ʩʪʨʦʤʫ ʧʝʨʝʭʦʜʫ ʥʘ 

ʫʨʦʚʝʥɹ ʤʝʥʝʜʞʤʝʥʪʘ

- ʧʦʜ ʩʪʨʦʛʠʤ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦʤ ʚ 

ʠʥʞʝʥʝʨʥr ʭ ʧʨʘʢʪʠʢʘʭ ʠ ʥʘʚrʢʘʭ 

ʨʝh ʝʥʠ̫  ʧʨʦʙʣʝʤ ʥʘ ʛʣʫʙʠʥʥr ʭ ʫʨʦʚʥ̫ʭ
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ʂʘʜʝʥʮʠʷ ʠ ʊʘʡʤʙʦʢʩʳ 

ʆʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʜʝʥʮʠʠ ð ɻ ʪʦ ʪʘʡʤʙʦʢʩʳ (timeboxes), ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʚʦ ʚʨʝʤʝʥʠ ð ʠ ʦʙʳʯʥʦ ʢʦʨʦʪʢʠʝ ð ʮʠʢʣʳ ʨʘʟʨʘʙʦʪʢʠ (ʥʘʧʨ, ʜʚʫʭʥʝʜʝʣʴʥʳʝ ʧʨʦʤʝʞʫʪʢʠ). ʆʪ ʢʦʤʘʥʜ 

ʦʞʠʜʘʝʪʩʷ ʧʦʩʪʘʚʢʘ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʯʝʛʦ-ʣʠʙʦ, ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ð 

ʯʝʛʦ-ʪʦ ʥʝʙʦʣʴʰʦʛʦ, ʥʦ ʩʜʝʣʘʥʥʦʛʦ ʭʦʨʦʰʦ, ʚʤʝʩʪʦ ʙʦʣʴʰʦʛʦ, ʥʦ ʥʝʜʦʜʝʣʘʥʥʦʛʦ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʡ, ʥʦ ʦʙʲʸʤ ʨʘʙʦʪ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ, ʯʪʦʙʳ ʫʤʝʩʪʠʪʴʩʷ ʚ ʟʘʜʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ. ʊʘʡʤʙʦʢʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʧʘʥʘʮʝʝʡ ʜʣʷ ʚʩʝʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʷʭ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʪʨʫʜʦʤ, 

ʥʦ ʵʪʦ ʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

Ẅ ʊʘʡʤʙʦʢʩʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʘʜʝʥʮʠʠ. 

Ẅ ʈʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ð ɻ ʪʦ ʯʘʩʪʦ ʥʝʦʛʨʘʥʠʯʝʥʥʘʷ (ʠʣʠ ʧʣʦʭʦ ʦʛʨʘʥʠʯʝʥʥʘʷ) ʨʘʙʦʪʘ. ʂʦʛʜʘ ʢʦʤʘʥʜʘ 

ʟʥʘʝʪ, ʯʪʦ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 15 ʤʘʨʪʘ, ʵʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʝʯʸʪʢʠʝ ʦʙʲʸʤʳ ʨʘʙʦʪʳ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʬʦʢʫʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʘʩʧʦʣʟʘʥʠʝ ʦʙʲʸʤʘ 

ʨʘʙʦʪ, ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʨʝʤʷ ʥʘ ñʰʣʠʬʦʚʢʫò, ʚʳʭʦʜʷʱʫʶ ʟʘ ʛʨʘʥʠʮʳ ʪʨʝʙʦʚʘʥʠʡ, ʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʬʦʢʫʩ 

Ẅ ʊʘʡʤʙʦʢʩʳ ʩʥʠʞʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʘʨʘʣʠʯ. 

Ẅ ʇʨʝʜʩʪʘʚʴʪʝ, ʚʳ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠ ʫ ʚʘʩ ʥʘʟʥʘʯʝʥʦ ʟʘʜʘʥʠʝ ʩʦ ʩʨʦʢʦʤ ʜʦ ʧʦʥʝʜʝʣʴʥʠʢʘ. ʂʦʛʜʘ ʚʳ 

ʧʨʠʩʪʫʧʠʪʝ? ɼʣʷ ʤʥʦʛʠʭ ʦʪʚʝʪʦʤ ʙʫʜʝʪ: ñɹʣʠʞʝ ʢ ʧʦʥʝʜʝʣʴʥʠʢʫ.ò ʕʪʦ ʥʘʟʳʚʘʝʪʩʷ ʉʪʫʜʝʥʯʝʩʢʠʡ 

ʉʠʥʜʨʦʤ [Goldratt97] ʠ ʪʘʡʤʙʦʢʩʳ ʷʚʣʷʶʪʩʷ ʝʤʫ ʧʨʦʪʠʚʦʚʝʩʦʤ. 

Ẅ ɽʩʣʠ ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ ʧʦʩʪʘʚʣʷʪʴ ʥʝʯʪʦ ʩʜʝʣʘʥʥʦʝ ʭʦʨʦʰʦ ʪʦʯʥʦ ʢʘʞʜʳʝ ʜʚʝ ʥʝʜʝʣʠ, ʧʦʪʝʨʠ ʠ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʢʫʱʠʭ, ʦʙʳʯʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʙʦʪʳ ʩʪʘʥʦʚʷʪʩʷ ʜʦ ʙʦʣʠ ʦʯʝʚʠʜʥʳʤʠ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʩʦʟʜʘʸʪ ʜʚʠʞʫʱʫʶ ʩʠʣʫ ʜʣʷ ʫʣʫʯʰʝʥʠʡ ð ʫʣʫʯʰʘʶʱʠʡ ʵʬʬʝʢʪ ñʢʘʤʥʠ 

ʚ ʦʟʝʨʝò. 

Ẅ ʊʘʡʤʙʦʢʩʳ ʫʧʨʦʱʘʶʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʨʘʬʠʢʘ ʨʘʙʦʪ. 

Ẅ ʃʶʜʠ ʩʢʦʨʝʝ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʨʝʤʝʥʠ, ʥʝʞʝʣʠ ʯʝʤ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʙʲʸʤʘ ʨʘʙʦʪ 

ð ñʕʪʦ ʙʳʣʦ ʧʦʟʜʥʦò ʟʘʧʦʤʥʠʪʩʷ ʩʠʣʴʥʝʝ, ʯʝʤ ñʕʪʦ ʙʳʣʦ ʤʝʥʴʰʝ, ʯʝʤ ʷ ʦʞʠʜʘʣ.ò ɿʘʜʘʥʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʫʪʨʘʪʳ ʜʦʚʝʨʠʷ, ʢʦʪʦʨʘʷ ʩʣʫʯʘʝʪʩʷ ʫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʢʦʛʜʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʛʦʚʦʨʷʪ, ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ: 

ñé ʤʦʞʝʪ ʙʳʪʴ, ʯʝʨʝʟ ʝʱʸ ʦʜʥʫ ʥʝʜʝʣʶ ʚʩʸ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʦ.ò 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʬʦʨʤʘʮʠʠ ʠʣʠ ɿʥʘʥʠʡ 

ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ ʠʥʞʝʥʝʨʘʤʠ-ʵʢʩʧʝʨʪʘʤʠ ʠ ʤʝʥʝʜʞʝʨʘʤʠ 

ʫʯʠʪʝʣʷʤʠ ʯʪʦʙʳ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʦʩʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʤʝʥʘ. ɺ 

ʥʘʰʝʡ ʧʨʘʢʪʠʢʝ ʢʦʥʩʘʣʪʠʥʛʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʠ ʫʜʘʯʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ð wiki. ʋʧʨʦʱʸʥʥʳʝ ʠ ñWeb 2.0ò-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʛʠʧʝʨʪʝʢʩʪʦʚʳʝ ʤʦʜʝʣʠ, ʧʦʭʦʞʝ, 

ʚʳʠʛʨʳʚʘʶʪ ʫ ʩʪʘʨʳʭ ʜʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 
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ɺʳʜʝʣʝʥʥʘʷ ʂʦʤʥʘʪʘ ʩ ɺʠʟʫʘʣʴʥʳʤ ʋʧʨʘʚʣʝʥʠʝʤ 

ɹʝʨʝʞʣʠʚʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʥʳʝ ʢʦʤʥʘʪʳ (ʠʣʠ ñʙʦʣʴʰʠʝ 

ʢʦʤʥʘʪʳò ð ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʜʣʷ ʢʦʤʘʥʜʳ) ʙʝʟ 

ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʠʣʠ ʩʪʝʥ, ʛʜʝ ʢʨʦʩʩ-

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʠ ʚʩʪʨʝʯʘʝʪʩʷ, ʠ ʛʜʝ 

ʩʠʜʠʪ ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ. ʉʪʝʥʳ 

ʧʦʢʨʳʪʳ ʙʦʣʴʰʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʜʠʩʧʣʝʷʤʠ (ʜʦʩʢʘʤʠ, 

ʬʣʠʧʯʘʨʪʘʤʠ) ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʝʢʪʝ ʠ ʨʘʟʨʘʙʦʪʢʝ, ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʕʪʠ ʢʦʤʘʥʜʥʳʝ 

ʢʦʤʥʘʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ ʪʦʤʫ, ʢʦʛʜʘ ʣʶʜʠ ʨʘʙʦʪʘʶʪ ʚ ʦʪʜʝʣʴʥʳʭ ʦʬʠʩʘʭ ʠʣʠ ʢʘʙʠʥʝʪʘʭ 

ʩ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʙʘʨʴʝʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʝʨʝʛʦʨʦʜʢʠ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ. ɼʣʷ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʨʘʟʜʝʣ ñɺʠʟʫʘʣʴʥʦʝ ʋʧʨʘʚʣʝʥʠʝ ʆʯʝʨʝʜʷʤʠ ʚ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʈʘʙʦʪʝò ʥʘ 

ʩʪʨ. 32. 

ɻʣʘʚʥʳʡ ʀʥʞʝʥʝʨ-ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʩ ɹʠʟʥʝʩ ʂʦʥʪʨʦʣʝʤ 

ʉʫʱʝʩʪʚʫʝʪ 2 ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ: ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ. 

ɺʦ ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʙʳʣʠ, ʵʪʠ ʦʙʣʘʩʪʠ ʨʘʟʜʝʣʝʥʳ. ʅʘʧʨʠʤʝʨ, ʛʨʫʧʧʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʦʪʚʝʯʘʝʪ ʟʘ ʜʦʩʪʠʞʝʥʠʝ ʙʠʟʥʝʩ-ʮʝʣʝʡ ʠ ʚʳʙʦʨ ʬʫʥʢʮʠʦʥʘʣʘ, ʫʯʘʩʪʥʠʢʠ ʢʦʪʦʨʦʡ 

ʥʝ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʠʥʞʝʥʝʨʘʤʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠ ʛʣʫʙʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʦʟʥʘʥʠʷʤʠ. Toyota  

ʜʝʣʘʝʪ ʠʥʘʯʝ. ʆʥʠ ʢʦʤʙʠʥʠʨʫʶʪ ʤʘʨʢʝʪʠʥʛ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʣʠʜʝʨʩʪʚʦ ʚ ʣʠʮʝ ʦʜʥʦʛʦ ʩʠʣɹʥʦʛʦ ʚʝʜʫʱʝʛʦ 

ʠʥʞʝʥʝʨʘ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʩ ñʚʳʩʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠò, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʥʘʮʝʣʝʥ ʠ 

ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʙʠʟʥʝʩ-ʫʩʧʝʰʥʦʩʪʴ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʢʦʪʦʨʳʡ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʨʳʥʢʝ. 26 

ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʇʘʨʘʣʣʝʣʴʥʦʝ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ɺʩʪʨʝʯʘʣʠ ʣʠ ʚʳ ʧʦʜʦʙʥʫʶ ʨʘʟʨʘʙʦʪʢʫ?: 

1. ʚr ʙʠʨʘʪʴ ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʜʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʠʣʠ ʜʠʟʘʡʥ (ʦʜʠʥ ʚʘʨʠʘʥʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʦʜʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, é) 

2. ʨʘʟʚʠʚʘʪʴ ʝʛʦ 

3. ʧʦʩʪʘʚʣʷʪʴ 

 

26 . ʄʳ ʧʦʚʠʜʘʣʠ ʪʘʢʞʝ ʫʩʧʝʰʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʩ ʤʝʥʝʜʞʝʨʘʤʠ ʧʨʦʜʫʢʪʦʚ ʥʝ ʷʚʣʷʶʱʠʤʠʩʷ ʩʠʣʴʥʳʤʠ 

ʠʥʞʝʥʝʨʘʤʠ ð ʭʦʪʷ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʠʣʴʥʳʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʧʨʦʜʫʢʪʦʚ ʩ 

ʜʝʪʘʣʴʥʳʤ ʟʥʘʥʠʝʤ ʨʳʥʢʘ, ʧʨʦʜʫʢʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʪʝʢʫʱʝʛʦ ʢʣʠʝʥʪʘ. 
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ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʞʝ 

ʥʘʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ, ʠ ʵʪʦ ʩʦʚʩʝʤ ʜʨʫʛʦʡ 

ʧʦʜʭʦʜ. ʅʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʦʜʠʥ ʠʥʞʝʥʝʨ ʠʣʠ ʦʜʥʘ 

ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʠʨʦʚʘʣʘ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ, ʚ Toyota ʤʦʞʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʳʤʠ ʢʦʤʘʥʜʘʤʠ ð ʠ ʪʦ ʞʝ ʩʘʤʦʝ 

ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʠ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ 

ʠʩʩʣʝʜʫʶʪʩʷ ʠ ʢʦʤʙʠʥʠʨʫʶʪʩʷ, ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʵʪʘʧʦʚ, ʩʚʦʜʷ ʚʩʸ ʢ 

ʨʝʰʝʥʠʶ, ʢʦʪʦʨʦʝ ʚ ʥʘʯʘʣʝ ʙʳʣʦ ʙʦʣʴʰʠʤ ʤʥʦʞʝʩʪʚʦʤ ʘʣʴʪʝʨʥʘʪʠʚ, ʟʘʪʝʤ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʤʝʥʴʰʝʝ 

ʤʥʦʞʝʩʪʚʦ, ʠ ʪʘʢ ʜʘʣʝʝ. ʆʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʧʫʪʸʤ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʘʣʴʪʝʨʥʘʪʠʚ ʠ ʚʘʨʠʘʮʠʡ. 

ʐʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʥʝʪʨʠʚʠʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ. ʅʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʚʩʸ ʢʨʫʪʠʣʦʩʴ ʚʦʢʨʫʛ ʦʜʥʦʡ ʩʪʝʥʳ ʩ ʜʦʩʢʘʤʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʦʜʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʢʦʤʘʥʜʳ, ʨʘʟʙʝʡʪʝʩʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʠ ʨʘʙʦʪʘʡʪʝ ʩ ʜʚʫʤʷ 

ʙʦʣʴʰʠʤʠ ʜʦʩʢʘʤʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥʘʭ ʢʦʤʘʥʜʥʦʡ ʢʦʤʥʘʪʳ. ʂʘʞʜʳʝ 30 ʤʠʥʫʪ ʠʣʠ ʦʢʦʣʦ 

ʪʦʛʦ ʧʨʠʭʦʜʠʪʝ ʢ ʜʦʩʢʘʤ ʜʨʫʛ ʜʨʫʛʘ ʠ ʜʝʣʘʡʪʝ ñʜʝʤʦʥʩʪʨʘʮʠʶ ʠ ʦʙʩʫʞʜʝʥʠʝò, ʩʦʙʠʨʘʷ ʠʜʝʠ ʜʨʫʛ ʫ 

ʜʨʫʛʘ. 

ʄʦʛʫʪ ʣʠ ʋʨʦʢʠ ɹʝʨʝʞʣʠʚʦʛʦ ʇʨʦʠʟʚʦʜʩʪʚʘ ʇʦʤʦʯʴ ʚ ʈʘʟʨʘʙʦʪʢʝ ʅʦʚʳʭ ʇʨʦʜʫʢʪʦʚ? 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ (New Product Development, NPD) ʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ (R&D) ʥʝ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʨʘʙʦʪʦʡ (ʧʨʦʠʟʚʦʜʩʪʚʦʤ), ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʯʪʦ ʦʥʠ ʧʦʭʦʞʠ, 

ʷʚʣʷʝʪʩʷ ʚ ʨʘʥʥʠʭ 1900-ʭ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ñʵʢʦʥʦʤʠʠ ʥʘ ʤʘʩʰʪʘʙʝò ʚ ʨʘʟʨʘʙʦʪʢʝ; ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ ʢʘʢ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʧʝʨʝʜʘʯʘ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʩʧʝʮʠʬʠʢʘʮʠʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ ʠ ʠʜʝʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʙʝʨʝʞʣʠʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ð ʚʢʣʶʯʘʷ 

ʢʦʨʦʪʢʠʝ ʮʠʢʣʳ, ʤʝʣʢʠʝ ʨʘʟʤʝʨʳ ʧʘʨʪʠʡ, ʦʩʪʘʥʦʚʠʩʴ ʠ ʠʩʧʨʘʚʴ, ʚʠʟʫʘʣʴʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʠ ʪʝʦʨʠʷ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʷʚʣʷʶʪʩʷ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʠʤʳʤʠ ʚ ʙʝʨʝʞʣʠʚʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ. 

ʇʦʯʝʤʫ? ʉʦʚʨʝʤʝʥʥʦʝ ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʨʫʛʦʝ: ʤʝʣʢʠʝ ʧʘʨʪʠʠ, ʦʯʝʨʝʜʠ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ 

ʮʠʢʣʘ ʯʘʩʪʠʯʥʦ ʦʪʨʘʞʘʶʪ ʠʜʝʠ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʧʦʤʠʤʦ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʜʝʡ) ð 

ʜʠʩʮʠʧʣʠʥʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʟʤʝʥʯʠʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʩʢʦʨʝʝ 

ʥʘʧʦʤʠʥʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʯʝʛʦ-ʪʦ ʥʦʚʦʛʦ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʧʨʦʜʫʢʮʠʠ. 

ʀʨʦʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʥʞʝʥʝʨʳ ʧʨʦʠʟʚʝʣʠ ʨʝʚʦʣʶʮʠʶ ʠ ʚʥʝʜʨʠʣʠ ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʭʦʜʷ ʦʪ 

çʵʢʦʥʦʤʠʠ ʥʘ ʤʘʩʰʪʘʙʝè ʢ ʧʣʘʚʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʚ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʷʭ ʙʝʟ ʧʦʪʝʨʴ. ʅʦ ʵʪʠ ʫʨʦʢʠ 

(ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʢ NPD) ʦʩʪʘʶʪʩʷ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʨʫʢʦʚʦʜʩʪʚʦʤ R&D, ʛʜʝ ʧʨʦʜʦʣʞʘʶʪ 

ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ, ʚʟʷʪʳʝ ʠʟ ʫʩʪʘʨʝʚʰʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ñʵʢʦʥʦʤʠʠ ʥʘ ʤʘʩʰʪʘʙʝò. 




