
ȶȬȵȰȳȱȹ

ȭȱȼȱȲȷȴȮȺȱ

ȻȼȺȴȳȮȺȰȽȾȮȺ

Lean Production

ʅʆɺʓʁ ɺɿɻʃʗɼ ʅɸʇʆʊɽʈʀ ɺ ʆɹʃɸʉʊʀ ʆʍʈɸʅʓ ʊʈʋɼɸ

ʗʧʦʥʩʴʢʘ ʽʜʝʦʣʦʛʽʷ ʂʘʡʜʟʝʥ 

ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ

çʋʇʈɸɺʃɯʅʅʗ ʈʀɿʀʂɸʄʀ

ɺ ʉʀʉʊɽʄɸʍ ʄɽʅɽɼɾʄɽʅʊʋ ʆʍʆʈʆʅʀ ʇʈɸʎɯ

ʊɸ ʇʈʆʄʀʉʃʆɺʆɰ ɹɽɿʇɽʂʀè

ɯII ʅʘʮʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ



ʂʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ

ʇʨʦʮʝʩʩʳ
ʈʝʟʫʣʴʪʘʪ
ʧʨʦʮʝʩʩʦʚ

ʇʨʦʜʫʢʪʳ

ʋʩʣʫʛʠ

ʈʝʩʫʨʩʳ

ʇʝʨʩʦʥʘʣʀʥʬʨʘʩʪʨʫʢʪʫʨʘʈʘʙʦʯʘʷ ʩʨʝʜʘ

ɺʳʩʰʝʝ

ʨʫʢʦʚʦʜʩʪʚʦ

ʄʦʥʠʪʦʨʠʥʛ

ʀʟʤʝʨʝʥʠʷ

ɸʥʘʣʠʟ
ɺʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ

ʊʨʝʙʦʚʘʥʠʷ:

-ʧʦʪʨʝʙʠʪʝʣʷ
-ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ
-ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ
-ʩʪʘʥʜʘʨʪʦʚ
-ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʪ.ʧ.

ʇʦʣʠʪʠʢʘ

ʎʝʣʠ

ʈʫʢʦʚʦʜʩʪʚʦ
ʧʦ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ

ʆʙʷʟʘʪʝʣʴʥʳʝ
ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ:
-ʜʦʢʫʤʝʥʪʘʮʠʝʡ
-ʟʘʧʠʩʷʤʠ
-ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʜʫʢʮʠʷ
-ʘʫʜʠʪʘʤʠ
-ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ
-ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ

ʈʘʙʦʯʠʝ ʧʨʦʮʝʜʫʨʳ
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ʂʨʠʪʝʨʠʠ
ʧʨʦʮʝʩʩʦʚ

ʉʳʨʴʝ
ʄʘʪʝʨʠʘʣʳ

ʂʦʤʧʣʝʢʪʫʶʱʠʝ
ʀʥʬʦʨʤʘʮʠʷ

ʠ ʪ.ʧ.
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ʇʨʦʜʫʢʪ/ʫʩʣʫʛʘʇʨʦʮʝʩʩʳ  ʉʠʩʪʝʤʘ ʄʝʥʝʜʞʤʝʥʪʘ 

ʋʧʨʘʚʣʝʥʠʝ



ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʵʢʦʣʦʛʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʵʥʝʨʛʦʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ

ʇʨʝʜʫʧʨʝʞʜʘʶʱʠʝ 

ʜʝʡʩʪʚʠʷ
ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ

ʈʘʙʦʪʘ ʙʝʟ ʦʰʠʙʦʢ (ʧʦʪʝʨʴ)ʈʘʙʦʪʘ ʩ ʦʰʠʙʢʘʤʠ (ʧʦʪʝʨʠ)

ʋʧʨʘʚʣʝʥʠʝ ʦʧʘʩʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ

ʋʧʨʘʚʣʝʥʠʝ 

ʧʦ ʦʧʘʩʥʳʤ ʩʦʙʳʪʠʷʤ

ʈʝʟʫʣʴʪʘʪ:

ʋʇʈɸɺʃɽʅʀɽ 

ʉʆʆʊɺɽʉʊɺʀɽʄ1. 

2. 3. 

4. 

ʂʘʯʝʩʪʚʦ

ʕʢʦʣʦʛʠʷ

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʭʨʘʥʘ ʪʨʫʜʘ

ʕʥʝʨʛʦʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ





ʄɽʊʆɼʓ ʀ ʀʅʉʊʈʋʄɽʅʊʓ

ʇʆ ʇʆɺʓʐɽʅʀʗ ʈɽɿʋʃʔʊɸʊʀɺʅʆʉʊʀ ʀ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄ ʄɽʅɽɼɾʄɽʅʊɸ:

1. ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ

2. ʊʦʪʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ

3. ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ

4. ʐʝʩʪʴ ʉʠʛʤ

5. ʂʘʡʜʟʝʥ

6. 20 ʢʣʶʯʝʡ

7. ɼʨʫʛʠʝ.



ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ (TOC)

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



TOC ðʧʦʧʫʣʷʨʥʘʷ ʙʠʟʥʝʩ-ʬʠʣʦʩʦʬʠʷ, 

ʢʦʪʦʨʘʷ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʘʩʴ ʚ ʢʥʠʛʝ ʜʦʢʪʦʨʘ 

Eliyahu Goldratt çThe Goalè (çʎʝʣʴè). ʆʜʥʘ ʠʟ 

ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʧʦʜʭʦʜʘ TOC ðʪʦ, ʯʪʦ ʦʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʢʫʩʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʘʢʪʠʢʠ ʊʆʉ ʫʣʫʯʰʘʶʪ 

ʩʚʦʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʩʨʝʜʦʪʘʯʠʚʘʷʩʴ ʪʦʣʴʢʦ 

ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤʘʭ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʴ˓d˗ˊ˓˕ˍˍdʨ˓ːˉ˕˅˗˗˅
urdʴ˕ˊˉ˔˕ˍˤ˗ˍˊdl˓˕ˈ˅˒ˍˌ˅˛ˍˤmd˿ ˢ˗˓d˔˕ˊˋˉˊdˇ˖ˊˈ˓d
˖ˍ˖˗ˊˑ˅pd˅d˒ˊd˔˕˓˖˗˓d˒˅ˆ˓˕d˔˕˓˛ˊ˖˖˓ˇpdˍdˈː˅ˇ˒˓ˊdˇd
˖ˍ˖˗ˊˑˊdˈ˕˅ˑ˓˗˒˓ˊd˔˓˖˗˕˓ˊ˒ˍˊdˇˌ˅ˍˑ˓ˉˊˎ˖˗ˇˍˎd
ˊˊdˢːˊˑˊ˒˗˓ˇrd

vrdʴ˕ˍdˢ˗˓ˑd˖ˍ˖˗ˊˑˠd˔˓ˉ˓ˆ˒ˠd˛ˊ˔˓˜ˏ˅ˑdˍːˍdˉ˅ˋˊd
˔ˊ˕ˊ˔ːˊ˗ˊ˒ˍˤˑd˛ˊ˔˓˜ˊˏdˍd˕˅ˆ˓˗˅dˇ˖ˊˎd˖ˍ˖˗ˊˑˠd
ˌ˅ˇˍ˖ˍ˗d˓˗d˕˅ˆ˓˗ˠd˖˅ˑ˓ˈ˓d˖ː˅ˆ˓ˈ˓dˌˇˊ˒˅pd˔˓ˢ˗˓ˑ˘d
ˏ˅ˏdˆˠd˒ˍd˘ː˘˜˝˅ːˍd˖˘˞ˊ˖˗ˇ˘ˣ˞ˍˊd˔˕˓˛ˊ˖˖ˠpd
˗˓ːˡˏ˓d˘˖ˍːˍˤpd˒˅˔˕˅ˇːˊ˒˒ˠˊd˒˅d˘ˏ˕ˊ˔ːˊ˒ˍˊd
˖ː˅ˆ˓ˈ˓dˌˇˊ˒˅pd˔˕ˍˇˊˉ˘˗dˏdˌ˅ˑˊ˗˒ˠˑd
˘ː˘˜˝ˊ˒ˍˤˑrd

wrdʶː˅ˆ˓ˊdˌˇˊ˒˓d˿ ˢ˗˓d˓ˈ˕˅˒ˍ˜ˊ˒ˍˊd˖ˍ˖˗ˊˑˠpdˍd
˗ˊ˓˕ˍˤd˓ˈ˕˅˒ˍ˜ˊ˒ˍˎd˔˕ˊˉ˖˗˅ˇːˤˊ˗d˖˓ˆ˓ˎd
ˑˊ˗˓ˉ˓ː˓ˈˍˣpd˕˅ˌ˕˅ˆ˓˗˅˒˒˘ˣdˉːˤd˘˔˕˅ˇːˊ˒ˍˤd
˗˅ˏˍˑˍd˓ˈ˕˅˒ˍ˜ˊ˒ˍˤˑˍrd



ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ

ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ (ʊʆʉ) ðʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʟʥʘʥʠʡ ʦ ʩʠʩʪʝʤʘʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

ʊʆʉʚʢʣʶʯʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʠʥʩʪʨʫʤʝʥʪʳʦʙʱʝʛʦ 

ʭʘʨʘʢʪʝʨʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ.

ʇʨʠʥʮʠʧʳʦʙʲʷʩʥʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ ʠ ʦʧʨʝʜʝʣʷʶʪ 

ʭʘʨʘʢʪʝʨ ʫʧʨʘʚʣʷʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

ʀʥʩʪʨʫʤʝʥʪʳðʵʪʦ ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʠʣʦʞʠʪʴ ʧʨʠʥʮʠʧʳ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ.

ʇʨʠʤʝʥʝʥʠʷðʨʝʘʣʴʥʳʝ ʩʣʫʯʘʠ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʨʠʛʦʜʥʦʩʪʴ 

ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ 

ʧʨʦʙʣʝʤ.



Åʀʥʩʪʨʫʤʝʥʪʳ ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ðʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ ʜʝʨʝʚʴʷ ʨʝʘʣʴʥʦʩʪʠ, ʩʣʝʜʫʷ 
ʢʦʪʦʨʳʤ ʚʳ ʩʤʦʞʝʪʝ ʥʘʡʪʠ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʥʘ 
ʚʦʧʨʦʩʳ çʏʪʦ ʤʝʥʷʪʴ?è, çʅʘ ʯʪʦ ʤʝʥʷʪʴ?è, 
çʂʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ?è ʠ ʪʝʤ ʩʘʤʳʤ 
ʩʤʦʞʝʪʝ ʦʮʝʥʠʪʴ ʥʘʩʪʦʷʱʝʝ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ 
ʙʫʜʫʱʝʝ.

Åʉʭʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʤʘʪʝʨʠʘʣʘ ʧʦʤʦʛʘʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʟʥʘʥʠʝ, 
ʯʝʪʢʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ, ʦʙʦʟʥʘʯʠʪʴ 
ʨʘʤʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.



ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ
ʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ  ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 



ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ



ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ



ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ

ʄʦʱʥʦʩʪʴ ʠ ʩʧʨʦʩ



ʇʷʪʴ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʭ ʰʘʛʦʚ ʧʨʦʮʝʩʩʘ 

ʊʆʉ: 

1. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʩʠʩʪʝʤʳ. 

2. ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʛʨʘʥʠʯʝʥʠʝ ʩʠʩʪʝʤʳ. 

3. ʇʦʜʯʠʥʠʪʴ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ 

ʨʝʰʝʥʠʷʤ. 

4. ʇʦʚʳʩʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʩʠʩʪʝʤʳ. 

5. ʅʝ ʧʦʟʚʦʣʠʪʴ ʠʥʝʨʮʠʠ ʩʪʘʥʦʚʠʪʴʩʷ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʩʠʩʪʝʤʳ. ʂʦʛʜʘ ʦʛʨʘʥʠʯʝʥʠʝ 

ʧʨʝʦʜʦʣʝʥʦ, ʚʝʨʥʠʪʝʩʴ ʢ ʧʝʨʚʦʤʫ ʰʘʛʫ. 

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʽʥʨdu
ʲ˅ˎ˗ˍd˓ˈ˕˅˒ˍ˜ˊ˒ˍˊd˖ˍ˖˗ˊˑˠ

ʂʘʢʦʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʠʪ ʩʣʘʙʝʡʰʝʝ ʟʚʝʥʦ?

ʀʤʝʝʪ ʦʥʦ ʬʠʟʠʯʝʩʢʫʶ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ?

ʽʥʨdv
ʆʩʣʘʙʠʪʴ ʚʣʠʷʥʠʝ
ʦʛʨʘʥʠʯʝʥʠʷ ʩʠʩʪʝʤʳ

ʽʥʨdw
ʉʦʩʨʝʜʦʪʦʯʠʪʴ ʚʩʝ ʫʩʠʣʠʷ
ʥʘ ʦʛʨʘʥʠʯʠʪʝʣʝ ʩʠʩʪʝʤʳ

ʽʥʨdx
ʉʥʷʪʴ ʦʛʨʘʥʠʯʝʥʠʝ

ʽʥʨdy
ɺʝʨʥʫʪʴʩʷ ʢ ʧʝʨʚʦʤʫ ʰʘʛʫ,

ʧʦʤʥʷ ʦʙ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʤʳʰʣʝʥʠʷ

ʂʘʢ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʳʞʘʪʴ 
ʤʘʢʩʠʤʫʤ
ʠʟ ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠ ʪʝʤ ʩʘʤʳʤ ʦʩʣʘʙʠʪʴ 
ʥʝʛʘʪʠʚʥʦʝ
ʚʣʠʷʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʚʩʝʡ ʩʠʩʪʝʤʳ?è

ɿʘʜʝʨʞʠʚʘʝʪ ʣʠ
ʜʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ

ʜʦ ʩʠʭ ʧʦʨ
ʨʘʙʦʪʫ ʚʩʝʡ
ʩʠʩʪʝʤʳ?

ɼʘ

ʅʝʪ

ʇʗʊʔ ʅɸʇʈɸɺʃʗʖʑʀʍ ʐɸɻʆɺ ʊʆʉ



ʆʎɽʅʂɸ ʋʉʇɽʍɸ ʉʀʉʊɽʄʓ

ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʦ ʊʆʉ

ÅThroughput (T)ïʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʧʦ ʜʝʥʝʞʥʦʤʫ ʧʦʪʦʢʫ, çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴè 
ʩʠʩʪʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʨʘʱʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ

ÅInventory (I)ïʚʣʦʞʝʥʠʷ, ʜʝʥʴʛʠ ʚʨʝʤʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʚʥʫʪʨʠ 
ʩʠʩʪʝʤʳ)

ÅOperating expenses (OE) ïçʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴè 
ʩʠʩʪʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ

ÅCF - ʯʠʩʪʳʡ (ʥʘʢʦʧʣʝʥʥʳʡ) ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ, ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ



ʴʵʳʭʬʧʳʩʭʷʪʰˁʲʳʶʷˁpd
ʧʰʳʫʪʲʭ˄dʭdʳʴʪʵʥʻʭʳʲʲˀʪd

ʵʥʶʺʳʩˀ
ʴʵʳʭʬʧʳʩʭʷʪʰˁʲʳʶʷˁdlʳʦʿʪʱmdʴʳdʩʪʲʪʫʲʳʱʸdʴʳʷʳʯʸ~d˖ˏ˓˕˓˖˗ˡpd˖d
ˏ˓˗˓˕˓ˎd˖ˍ˖˗ˊˑ˅dˇd˛ˊː˓ˑdˈˊ˒ˊ˕ˍ˕˘ˊ˗dˉˊ˒ˊˋ˒ˠˊd˖˕ˊˉ˖˗ˇ˅dˇd˕ˊˌ˘ːˡ˗˅˗ˊd˔˕˓ˉ˅ˋd
l˔˕˓ˉ˘ˏ˛ˍˍdˍd˘˖ː˘ˈmr

ʧʰʳʫʪʲʭ˄~dˇ˖ˊdˉˊ˒ˡˈˍpdˍ˒ˇˊ˖˗ˍ˕˓ˇ˅˒˒ˠˊd˖ˍ˖˗ˊˑ˓ˎdˇd˗˓pd˜˗˓d˔˕ˊˉ˒˅ˌ˒˅˜ˊ˒˓d
ˉːˤdˉ˅ːˡ˒ˊˎ˝ˊˎd˔ˊ˕ˊ˕˅ˆ˓˗ˏˍdˍd˔˕˓ˉ˅ˋˍr

ʳʴʪʵʥʻʭʳʲʲˀʪdʵʥʶʺʳʩˀ~dˇ˖ˊdˉˊ˒ˡˈˍpd˒ˊ˓ˆ˚˓ˉˍˑˠˊd˖ˍ˖˗ˊˑˊdˉːˤd˗˓ˈ˓pd
˔˕ˊ˓ˆ˕˅ˌ˓ˇ˅˗ˡdˇː˓ˋˊ˒ˍˤdˇdˉˊ˒ˊˋ˒ˠˎd˔˓˗˓ˏr

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪɺɹʣʦʞʝʥʠʷ ʆʧʝʨʘʮʠʦʥʥʳʝ
ʨʘʩʭʦʜʳ

ʉʀʉʊɽʄɸ

ɼʝʥʴʛʠ,
ʧʦʩʪʫʧʘʶʱʠʝ
ʚ ʩʠʩʪʝʤʫ

ɼʝʥʴʛʠ,
ʫʜʝʨʞʠʚʘʝʤʳʝ
ʩʠʩʪʝʤʦʡ

ɼʝʥʴʛʠ,
ʫʭʦʜʷʱʠʝ ʠʟ ʩʠʩʪʝʤʫ



ʴʳʲ˄ʷʭʪdʳʨʵʥʲʭʼʪʲʭʮdʶʭʶʷʪʱˀ

Vʷˊ˔ˊ˕ˡdˇˠd˔˕ˍˆːˍˌˍːˍ˖ˡdˏd˛ˊːˍ¤d

Vʪ˖ːˍd˒ˊ˗pdˑ˓ˋˊ˗ˊdːˍdˇˠd˜˗˓-˗˓d˔˕ˊˉ˔˕ˍ˒ˤ˗ˡ¤d

Vʼ˗˓dˑˊ˝˅ˊ˗dˇ˅˝ˊˎd˖ˍ˖˗ˊˑˊd˕˅ˆ˓˗˅˗ˡdː˘˜˝ˊ¤d

Vʴ˕˅ˇˍːˡ˒ˠˑdːˍdˆ˘ˉˊ˗d˖ˏ˅ˌ˅˗ˡpd˜˗˓d˜˗˓-˗˓d
˓ˈ˕˅˒ˍ˜ˍˇ˅ˊ˗dˇ˅˝˘d˖ˍ˖˗ˊˑ˘d˿ ˖ˉˊ˕ˋˍˇ˅ˊ˗d
˕ˊ˅ːˍˌ˅˛ˍˣdˊˊdˑ˅ˏ˖ˍˑ˅ːˡ˒˓ˈ˓d˔˓˗ˊ˒˛ˍ˅ː˅¤d

Vʪ˖ːˍdˉ˅pd˜˗˓pd˒˅dˇ˅˝dˇˌˈːˤˉpdˑ˓ˋˊ˗dˆˠ˗ˡd
˓ˈ˕˅˒ˍ˜ˍˇ˅ˣ˞ˍˑd˙˅ˏ˗˓˕˓ˑ¤



ʉʠʩʪʝʤʘ ʢʘʢ ʮʝʧʴ

ɻʦʣʜʨʘʪʪ ʩʨʘʚʥʠʚʘʝʪ ʩʠʩʪʝʤʳ ʩ ʮʝʧʷʤʠ 
ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʮʝʧʝʡ. 

ʎʝʣʴ ʮʝʧʠ -ʚʳʜʝʨʞʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 
ʩʠʣʫ ʥʘʪʷʞʝʥʠʷ. 

ɺʩʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ. ʉʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʠʡ ʫ ʵʪʦʡ ʮʝʧʠ?



ʶ˅ˑ˓ˊd˖ː˅ˆ˓ˊdˌˇˊ˒˓
urdʱ˓ˋ˒˓dːˍd˘ˇˊːˍ˜ˍˇ˅˗ˡd˒˅˗ˤˋˊ˒ˍˊd˛ˊ˔ˍd
˒ˊ˓ˈ˕˅˒ˍ˜ˊ˒˒˓¤

vrdʨˉˊdˋˊd˔˕˓ˍˌ˓ˎˉˊ˗d˕˅ˌ˕ˠˇ¤
wrdʥd˖ˏ˓ːˡˏ˓dˌˇˊ˒ˡˊˇdˑ˓ˋˊ˗dˆˠ˗ˡdˇd˛ˊ˔ˍpdˇd
ˏ˓˗˓˕ˠ˚d˔˕˓ˍˌ˓ˎˉˊ˗d˕˅ˌ˕ˠˇ¤

ʉʣʘʙʦʝ ʟʚʝʥʦ



ʳˈ˕˅˒ˍ˜ˊ˒ˍˤdˍd˒ˊ˓ˈ˕˅˒ˍ˜ˊ˒ˍˤ

ʪ˖ːˍd˒˅˝˅dˌ˅ˉ˅˜˅d˘ˏ˕ˊ˔ˍ˗ˡd˛ˊ˔ˡd- ˘ː˘˜˝ˍ˗ˡd
˖ˍ˖˗ˊˑ˘pd˗˓d˒˅d˜ˊˑdˆˠː˓dˆˠdː˓ˈˍ˜˒ˊˊdˇ˖ˊˈ˓d
˖˓˖˕ˊˉ˓˗˓˜ˍ˗ˡd˘˖ˍːˍˤ¤

ʼ˗˓dˆ˘ˉˊ˗d˔˕˓ˍ˖˚˓ˉˍ˗ˡdˉ˅ːˡ˝ˊd˖˓dˇ˖ˊˎd˛ˊ˔ˡˣ¤d

1 2 3 4 5ʧ˚˓ˉ ʧˠ˚˓ˉ

ʬˇˊ˒ˡˤd˔˕˓ˍˌˇ˓ˉ˖˗ˇˊ˒˒˓ˎd˖ˊ˗ˍ

ʵˠ˒˓˜˒ˠˎ

˖˔˕˓˖~duy

ʴ˕˓ˍˌˇ˓ˉ˖˗ˇr

ˑ˓˞˒˓˖˗ˡ~
17 19 23 12 ! 20

20



1 2 3 4 5ʧ˚˓ˉ ʧˠ˚˓ˉ

ʬˇˊ˒ˡˤd˔˕˓ˍˌˇ˓ˉ˖˗ˇˊ˒˒˓ˎd˛ˊ˔ˍ

ʵˠ˒˓˜˒ˠˎ

˖˔˕˓˖~duy

ʴ˕˓ˍˌˇ˓ˉ˖˗ˇr

ˑ˓˞˒˓˖˗ˡ~
17 19 23 12 ! 20

1 2 3 4 5ʧ˚˓ˉ ʧˠ˚˓ˉ

ʬˇˊ˒ˡˤd˔˕˓ˍˌˇ˓ˉ˖˗ˇˊ˒˒˓ˎd˛ˊ˔ˍ

ʵˠ˒˓˜˒ˠˎ

˖˔˕˓˖~d15 !

ʴ˕˓ˍˌˇ˓ˉ˖˗ˇr

ˑ˓˞˒˓˖˗ˡ~
17 19 23 24 20

ʧ˅˕ˍ˅˒˗du

- 3

20

20

ʦˠː˓

ʶ˗˅ː˓

ʳˈ˕˅˒ˍ˜ˊ˒ˍˊdˇd˖ˍ˖˗ˊˑˊ

ʳˈ˕˅˒ˍ˜ˊ˒ˍˊdˇd˒ˊd˖ˍ˖˗ˊˑˠ



1 2 3 4 5ʧ˚˓ˉ ʧˠ˚˓ˉ

ʬˇˊ˒ˡˤd˔˕˓ˍˌˇ˓ˉ˖˗ˇˊ˒˒˓ˎd˛ˊ˔ˍ

ʵˠ˒˓˜˒ˠˎ

˖˔˕˓˖~du}

ʴ˕˓ˍˌˇ˓ˉ˖˗ˇr

ˑ˓˞˒˓˖˗ˡ~
17 ! 19 23 24 20

1 2 3 4 5ʧ˚˓ˉ ʧˠ˚˓ˉ

ʬˇˊ˒ˡˤd˔˕˓ˍˌˇ˓ˉ˖˗ˇˊ˒˒˓ˎd˛ˊ˔ˍ

ʵˠ˒˓˜˒ˠˎ

˖˔˕˓˖~du}

ʴ˕˓ˍˌˇ˓ˉ˖˗ˇr

ˑ˓˞˒˓˖˗ˡ~21 19 23 24 20

ɺʘʨʠʘʥʪ 2

- 2

20

20

ɹʳʣʦ

ʉʪʘʣʦ



ʳʨʵʥʲʭʼʪʲʭ˄dʭdʴʵʳʻʪʶʶˀd
ʸʰʸʼʽʪʲʭ˄dʯʥʼʪʶʷʧʥ

ʴ˓ˉ˚˓ˉˠ ʺ˅˕˅ˏ˗ˊ˕ˍ˖˗ˍˏ˅

Total Quality Management T˾QM TQM - ˉ˓ːˈ˓˖˕˓˜˒ˠˎd˔˕˓˛ˊ˖˖pd˕ˊˌ˘ːˡ˗˅˗d
ˏ˓˗˓˕˓ˈ˓dˆ˘ˉˊ˗dˇˍˉˊ˒d˖˔˘˖˗ˤdˈ˓ˉˠrd
ʩ˕˅ˈ˓˛ˊ˒˒˓ˊdˇ˕ˊˑˤpdˢ˒ˊ˕ˈˍˤpd˕ˊ˖˘˕˖ˠd
˕˅˖˚˓ˉ˘ˣ˗˖ˤd˒˅dˇ˖ˣd˖ˍ˖˗ˊˑ˘.
ʲˊ˗ˊ˕˔ˊːˍˇ˓˖˗ˡpd˒ˊˉ˓˖˗˅˗˓ˏd˘˔˓˕˖˗ˇ˅dˍd
˓˗˖˘˗˖˗ˇˍˊdˆˠ˖˗˕ˠ˚d˕ˊˌ˘ːˡ˗˅˗˓ˇd˿ ˇ˖ˊdˢ˗˓d
ˇˊˉˊ˗dˏd˗˓ˑ˘pd˜˗˓dˑ˒˓ˈˍˊd˓˕ˈ˅˒ˍˌ˅˛ˍˍd
˓˗ˏ˅ˌˠˇ˅ˣ˗˖ˤd˓˗dTQM. ʸdːˣˉˊˎd˓˔˘˖ˏ˅ˣ˗˖ˤd
˕˘ˏˍpdˊ˖ːˍd˒ˊ˗dˤˇ˒ˠ˚d˕ˊˌ˘ːˡ˗˅˗˓ˇdˍ˚d
˘˖ˍːˍˎdˇdˉˊːˊd˘ː˘˜˝ˊ˒ˍˤd˔˕˓˛ˊ˖˖˓ˇrdʷ˅ˏˍˑd
˓ˆ˕˅ˌ˓ˑpdˍ˒˗ˊ˕ˊ˖pdˑ˓˗ˍˇ˅˛ˍˤdˍpdˇdˏ˓˒˛ˊd
ˏ˓˒˛˓ˇpd˔˕ˍˇˊ˕ˋˊ˒˒˓˖˗ˡd˔˕ˍ˒˛ˍ˔˅ˑdTQM 
ˍ˖˜ˊˌ˅ˣ˗dˆˊˌd˖˓˓˗ˇˊ˗˖˗ˇ˘ˣ˞ˊˎd˔˓ˉ˔ˍ˗ˏˍr

Theory of Constraints - TOC TOC - ˙˓ˏ˘˖ˍ˕˓ˇ˅˒ˍˊ˒˅d˓ˉ˒˓ˎd˗˓˜ˏˊpd
ˏ˓˗˓˕˅ˤd˔˓˗ˊ˒˛ˍ˅ːˡ˒˓dˑ˓ˋˊ˗d˔˕ˍˇˊ˖˗ˍdˏd
˒ˊˑˊˉːˊ˒˒˓ˑ˘d˘ː˘˜˝ˊ˒ˍˣpd˗rdˊrd˒˅d
˓ˈ˕˅˒ˍ˜ˊ˒ˍˍr



ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ 

ʊʆʉ
1.ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ 
ʨʘʟʨʝʰʝʥʠʠ ʢʦʥʬʣʠʢʪʦʚ ʣʫʯʰʝ 
ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʩʠʩʪʝʤʥʦʝ ʤʳʰʣʝʥʠʝ, ʘ 
ʥʝ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʦʝ.

2.ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʪʠʤʘʣʴʥʳʭ 
ʩʠʩʪʝʤʥʳʭ ʨʝʰʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʩʦ 
ʚʨʝʤʝʥʝʤ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʢʨʫʞʘʶʱʠʭ 
ʫʩʣʦʚʠʡ. ʅʝʦʙʭʦʜʠʤ ʧʨʦʮʝʩʩ 
ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ ʜʣʷ 
ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ.

3.ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ ʜʝʡʩʪʚʫʝʪ ʩ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʜʘʯʝʡ, ʣʠʰʴ ʦʜʠʥ ʠʟ 
ʝʝ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʝʜʝʣʝ 



ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ 

ʊʆʉ
5. ʋʢʨʝʧʣʝʥʠʝ ʣʶʙʦʛʦ 
ʥʝʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʥʝ 
ʜʝʣʘʝʪ ʮʝʧʴ ʙʦʣʝʝ ʧʨʦʯʥʦʡ.

6. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʜʫʤʘʥʥʳʭ, 
ʨʘʟʫʤʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʪʝʢʫʱʝʝ 
ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʝʝ ʮʝʣʠ ʠ 
ʭʘʨʘʢʪʝʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ.

7. ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ 
ʚ ʩʠʩʪʝʤʝ ʚʳʟʚʘʥʳ ʥʝʩʢʦʣʴʢʠʤʠ 
ʠʩʪʠʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ.

8. ʀʩʪʠʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʯʪʠ ʚʩʝʛʜʘ 
ʥʝʷʚʥʳʝ. ʆʥʠ ʟʘʷʚʣʷʶʪ ʦ ʩʝʙʝ ʨʷʜʦʤ 
ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ 



ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ 

ʊʆʉ
10.ʂʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʦʙʳʯʥʦ 
ʫʩʫʛʫʙʣʷʶʪʩʷ ʣʝʞʘʱʠʤ ʚ ʠʭ ʦʩʥʦʚʝ 
ʩʢʨʳʪʳʤ ʢʦʥʬʣʠʢʪʦʤ. ɼʣʷ ʨʝʰʝʥʠʷ 
ʧʨʦʙʣʝʤʳ ʥʫʞʥʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ 
ʧʨʝʜʧʦʩʳʣʢʠ ʢʦʥʬʣʠʢʪʘ ʠ ʠʟʙʘʚʠʪʴʩʷ 
ʭʦʪʷ ʙʳ ʦʪ ʦʜʥʦʡ ʠʟ ʥʠʭ.

11.ʆʛʨʘʥʠʯʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 
ʬʠʟʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ. ʌʠʟʠʯʝʩʢʠʝ 
ʦʛʨʘʥʠʯʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦ 
ʚʳʷʚʣʷʪʴ ʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ. 
ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 
ʦʙʳʯʥʦ ʩʣʦʞʥʝʝ ʦʙʥʘʨʫʞʠʪʴ ʠ ʩʥʷʪʴ, 
ʥʦ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 



ʊʆʊɸʃʔʅɸʗ ʆʇʊʀʄʀɿɸʎʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɸ

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʇʦʜʭʦʜʳ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ:

1. ɼʠʨʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ

2. ʈʝ-ʠʥʞʠʥʠʨʠʥʛ

3. ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ çʩʥʠʟʫ ʚʚʝʨʭè

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʂʦʤʧʘʥʠʷ McKinsey ʨʘʟʨʘʙʦʪʘʣʘ ʤʝʪʦʜʦʣʦʛʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ 

ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ çʩʥʠʟʫ ʚʚʝʨʭè ʚ ʙʦʣʴʰʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ʕʪʫ ʧʨʦʛʨʘʤʤʫ ʥʘʟʚʘʣʠ ʊʆʇ ïʪʦʪʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʛʨʘʤʤʘ ʊʆʇ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʙʘʟʝ ʦʧʳʪʘ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ ʢʦʤʧʘʥʠʡ, 

ʦʥʘ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʳ ʊʆʇ ʚ ʦʙʣʘʩʪʷʭ ʵʣʝʢʪʨʦʥʠʢʠ, ʮʚʝʪʥʦʡ ʠ 

ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʮʝʣʣʶʣʦʟʥʦ-

ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʩʦʢʨʘʱʝʥʠʝ ʦʙʱʠʭ ʟʘʪʨʘʪ ʢʦʤʧʘʥʠʠ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʘʚʣʷʝʪ 16%.

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʛʨʘʤʤʳ ʊʆʇ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʇʨʦʛʨʘʤʤʘ ʊʆʇ ʠʤʝʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ -ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ (40% ʦʪ 
ʩʦʢʨʘʱʘʝʤʳʭ ʟʘʪʨʘʪ) ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ 
ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ɺ ʭʦʜʝ 
ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
ʣʠʢʚʠʜʠʨʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʝʣʦʚ ʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʇʨʠʯʝʤ ʟʜʝʩʴ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 
ʜʦʩʪʠʯʴ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ, ʥʦ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʙʝʜʠʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤʳ ʤʦʪʠʚʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ 
ʟʘ ʜʦʩʪʠʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ.

ɺʪʦʨʘʷ ʟʘʜʘʯʘ ʧʨʦʛʨʘʤʤʳ ðʩʦʟʜʘʥʠʝ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʬʫʥʢʮʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʜʝʨʞʘʪʴ ʧʨʦʮʝʩʩ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʊʆʇ, ʧʨʝʚʨʘʪʠʪʴ ʝʛʦ ʚ 
ʧʦʩʪʦʷʥʥʳʡ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʡ ʤʝʭʘʥʠʟʤ, 
ʧʨʠʟʚʘʥʥʳʡ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 
ʢʦʤʧʘʥʠʠ ʧʦ ʟʘʪʨʘʪʘʤ.

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʨʘʤʤ ʊʆʇ ʚʦ ʚʩʝʤ ʤʠʨʝ 
ʜʦʢʘʟʘʣ, ʯʪʦ ʫʣʫʯʰʝʥʠʡ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 
ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʨʠʤʝʨʥʦ 70% ʮʝʣʝʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ 
ʟʘʪʨʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 18 ʤʝʩʷʮʝʚ ʩ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʘ, ʘ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʪʨʝʙʫʝʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʝ 
ʧʨʝʚʳʰʘʝʪ ʦʜʥʦʛʦ ʛʦʜʘ.

ʂʨʦʤʝ ʢʦʥʢʨʝʪʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʛʨʘʤʤʘ ʊʆʇ 
ʠʤʝʝʪ ʠ ʜʨʫʛʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ. ʊʘʢ, ʚ ʭʦʜʝ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʣʫʞʙ, ʯʪʦ ʤʦʞʝʪ 
ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ 
ʨʘʟʨʘʙʦʪʢʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʤʝʥʪʘʣʠʪʝʪ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʪʝʨʧʝʚʘʝʪ 
ʠʟʤʝʥʝʥʠʷ: ʧʦʷʚʣʷʝʪʩʷ ʥʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ 
ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ.

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʳ ʊʆʇ

ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʳ ʊʆʇ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʝʪʦʜʦʣʦʛʠʡ, ʪʨʘʜʠʮʠʦʥʥʦ 
ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʦʥʘ ʥʘʮʝʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʥʘ 
ʠʟʤʝʥʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 
ʩʘʤʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʏʪʦ ʠʥʠʮʠʠʨʫʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ 
ʧʨʦʛʨʘʤʤʫ ʫʣʫʯʰʝʥʠʡ.

ɹʀɿʅɽʉ ïʇʆɼʍʆɼʓ

ʇʆ ʇʆɺʓʐɽʅʀʖ ʕʌʌɽʂʊʀɺʅʆʉʊʀ



TOP



ȵɔɘɋɖɎ ɕɖɎ ɗɔɍɊɆɓɎɎ

ɊɔɇɆɈɑɋɓɓɔɏ ɜɋɓɓɔɗɘɎ

1



ȧɔɑɢɞɎɓɗɘɈɔ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ

ɓɆ95% ɗɔɗɘɔɥɘ Ɏɍ ȵȴȸȫȶɂ

Ɏ ɑɎɞɢ ɓɆ5% Ɏɍ ɖɆɇɔɘɡ, 

ɊɔɇɆɈɑɥɤɟɋɏ ȼȫȳȳȴȷȸɂ

2

ȷɔɔɘɓɔɞɋɓɎɋ ɈɖɋɒɋɓɎ ɓɆ ɗɔɍɊɆɓɎɋ 
ɜɋɓɓɔɗɘɎ Ɏ ɈɖɋɒɋɓɎ ɕɔɘɋɖɢ



10 ɈɎɊɔɈ ɕɔɘɋɖɢ

1. ʇʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ

2. ʆʞʠʜʘʥʠʝ (ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ)

3. ʃʠʰʥʷʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ

4. ʀʟʣʠʰʥʷʷ ʦʙʨʘʙʦʪʢʘ

5. ʀʟʙʳʪʦʢ ʟʘʧʘʩʦʚ

6. ʃʠʰʥʠʝ ʜʚʠʞʝʥʠʷ

7. ɼʝʬʝʢʪʳ

8. ʉʚʝʨʭʜʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ

9. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʫʟʢʠ

10. ʅʝʨʝʘʣʠʟʦʚʘʥʥʳʡ ʪʚʦʨʯʝʩʢʠʡ

ʧʦʪʝʥʮʠʘʣ ʩʦʪʨʫʜʥʠʢʦʚ

3



1. ʅʝʧʨʝʨʳʚʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ.

2. ʇʦʪʦʢ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. ʆʪ ʢʣʠʝʥʪʘ ʜʦ ʩʳʨʴʷ.  ɺʨʝʤʷ 
ʪʘʢʪʘ.

3. ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. 

4. ʉʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ.

5. ɺʳʪʷʛʠʚʘʥʠʝ ʧʨʦʜʫʢʪʘ. ʉʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʟʘʢʘʟʯʠʢ -
ʧʨʦʜʘʞʠ. 

6. ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦ ʦʙʲʝʤʫ ʠ ʥʦʤʝʥʢʣʘʪʫʨʝ. 

7. ʌʠʣʦʩʦʬʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.

8. ɺʦʚʣʝʯʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ.

9. ʇʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ.

10. ɺʦʩʧʠʪʘʥʠʝ ʣʠʜʝʨʦʚ, ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜ, ʠʩʧʦʚʝʜʫʶʱʠʭ 
ʬʠʣʦʩʦʬʠʶ ʢʦʤʧʘʥʠʠ.

ȰɑɤɝɋɈɡɋ ɎɊɋɎ Ɏ ɕɖɎɓɜɎɕɡ Lean
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ȵɔɊɗɎɗɘɋɒɡ Ɏ Ɏɓɗɘɖəɒɋɓɘɡ Lean

1. ʉʠʩʪʝʤʘ "ʃʶʜʠ". ʌʠʣʦʩʦʬʠʷ ʠ ʚʩʝʦʙʱʝʝ ʦʙʫʯʝʥʠʝ. ʉʠʩʪʝʤʘ ʣʠʜʝʨʦʚ. 
ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʢʪʘʞ. ʂʨʫʞʢʠ ʢʘʯʝʩʪʚʘ.

2. ʉʠʩʪʝʤʘ "Just-In-Time". ("ʊʦʯʥʦ ʚʦʚʨʝʤʷ"). ʇʦʩʪʘʚʢʠ ʪʦʯʥʦ ʚ ʩʨʦʢ 
ʥʫʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ.

3. ʉʠʩʪʝʤʘ çɼʟʠʜʦʢʘè. ɺʩʪʨʦʝʥʥʦʝ ʢʘʯʝʩʪʚʦ.

4. ʉʠʩʪʝʤʘ çʍʝʡʜʟʫʥʢʘè. ʉʠʩʪʝʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʦʙʲʝʤʫ, 
ʥʦʤʝʥʢʣʘʪʫʨʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.

5. ʉʠʩʪʝʤʘ ʚʳʪʷʛʠʚʘʥʠʷ. ʉʠʩʪʝʤʘ "ʂʘʥʙʘʥñ. (ʉʠʛʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ).

6. ʉʠʩʪʝʤʘ "5W=1H". ɸʥʘʣʠʟ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ.

7. ʉʠʩʪʝʤʘ "SMED". ɹʳʩʪʨʘʷ ʧʝʨʝʥʘʣʘʜʢʘ.

8. ʉʠʩʪʝʤʘ "TPM". ɺʩʝʦʙʱʠʡ ʫʭʦʜ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʦʬʠʣʘʢʪʠʢʘ 
ʧʨʦʙʣʝʤ.

9. ʉʠʩʪʝʤʘ "5S". ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ.
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ȵɖɔɎɍɈɔɊɗɘɈɋɓɓɆɥ ɗɎɗɘɋɒɆ Toyota

7

ʉʭʝʤʘ ɼʦʤ TPS
ʌʫʜʟʠʦ ʊʸïʇʨʝʟʠʜʝʥʪ

Toyota Motor Corporation



ȵɖɎɒɋɖ çɔɗɘɖɔɈɓɔɏè 
ɔɖɉɆɓɎɍɆɜɎɎ ɕɖɔɎɍɈɔɊɗɘɈɆ
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ȵɖɎɒɋɖ ɔɖɉɆɓɎɍɆɜɎɎ ɕɔɘɔɐɆ
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