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ɩɪɨɤɨɜɨɫ 

ȼ ́ ŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŮəˊɞɜɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ ɞɚɞəɚɐɟɤůɖɠ Űɞɡ ɛŮŰŬˊŰɡɢɘŬəɞɨ 

ˊɟɞɔɟɎɛɛŬŰɞɠ ɆɡůŰɐɛŬŰŬ ȺűɞŭɘŬůɛɞɨ əŬɘ ȹɘŬəɑɜɖůɖɠ ɄɟɞɥɧɜŰɤɜ, Űɞɡ ŰɛɐɛŬŰɞɠ ɃɟɔɎɜɤůɖ əŬɘ 

ȹɘɞɑəɖůɖ ȸɘɞɛɖɢŬɜɘəɩɜ ɆɡůŰɖɛɎŰɤɜ, Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŮɘɟŬɘɎ. Ⱦɨɟɘɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ɛŮɚɏŰɖɠ 

ŮɑɜŬɘ ɖ ˊŬɟɞɡůɑŬůɖ ůɨɔɢɟɞɜɤɜ ŭɞɛɩɜ ɔɟŬɛɛɩɜ ˊŬɟɎɔɤɔɖɠ əŬɘ ŰɟɞűɞŭɞůɑŬɠ ŬɡŰɩɜ, əŬɗɩɠ əŬɘ ɖ 

ɛŮɚɏŰɖ Ŭɝɘɞɚɧɔɖůɖɠ ŮɔəŬŰɎůŰŬůɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ˊŬɟɎɔɤɔɖɠ Űɨˊɞɡ U-shape ůŮ ɟŮŬɚɘůŰɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ ɛŮ Űɖɜ ɛɏɗɞŭɞ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŭɘɞɑəɖůɖɠ ɏɟɔɤɜ. 

ũɘŬ Űɖɜ Ůəˊɧɜɖůɖ ŬɡŰɐɠ Űɖɠ ɛŮɚɏŰɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɎɟɗɟŬ əŬɘ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ ůɢŮŰɘəɎ 

ɛŮ ŭɞɛɏɠ ɔɟŬɛɛɩɜ ˊŬɟɎɔɤɔɖɠ, ɛɞɜŰɏɚŬ ŭɘŬɜɞɛɐɠ əŬɘ ŬˊɞɗɐəŮɡůɖɠ ɡɚɘəɩɜ ŮɜŰɧɠ Űɖɠ ˊŬɟŬɔɤɔɘəɐɠ 

ɛɞɜɎŭŬɠ əŬɘ ůŰɞɘɢŮɑŬ Ŭˊɧ Űɞ Project ɛŮŰŬŰɟɞˊɐɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ Ŭˊɧ straight line ůŮ u-shaped 

Űɖɠ B/S/H ABE. H ŬɜɎɚɡůɖ Űɞɡ ɏɟɔɞɡ ɏɔɘɜŮ ɛŮ Űɞ ŮɟɔŬɚŮɑɞ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŭɘɞɑəɖůɖɠ ɏɟɔɤɜ MS 

Project, Ůɜɩ ɖ ŮəŰɑɛɖůɖ Űɞɡ ɢɟɞɜɞŭɘŬɔɟɎɛɛŬŰɞɠ Űɞɡ ɏɟɔɞɡ ɏɔɘɜŮ ɛŮ Űɖɜ ɛɏɗɞŭɞ PERT Analysis əŬɘ ɖ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ əɘɜŭɨɜɤɜ ɏɔɘɜŮ əŬŰɎ Űɞ  PMBOK. 

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ŬˊɞŭɑŭɞɜŰŬɘ ɘŭɘŬɑŰŮɟŮɠ ŮɡɢŬɟɘůŰɑŮɠ, 

ůŰɞɜ ȷɜŬˊɚɖɟɤŰɐ ȾŬɗɖɔɖŰɐ ə. ȹ. Ⱥɛɑɟɖ, Űɞɡ ɄŬɜŮ́ɘůŰɐɛɘɞɡ ɄŮɘɟŬɘɎ, ɔɘŬ Űɖɜ ůɡɜŮɢɐ ůŰɐɟɘɝɖ əŬɘ 

əŬɗɞŭɐɔɖůɖ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ 

ůŰɞɡɠ  ə. Ⱥ. ȾŬɟəɩɜɖ, ə. Ⱦ. ɀŬůŰɟɞɔɘŬɜɜɧˊɞɡɚɞ, ə. Ⱥ.ɁŰɎɜɞ, ə. ŭɟ. ũ. ɆŰɎɗɖ, ə. ȷ. Ʉɞɚɡɕɩɖ 

ˊɟɞɥůŰɎɛŮɜɞɡɠ əŬɘ ůɡɜŬŭɏɚűɞɡɠ Űɖɠ B/S/H.ABE ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ ůŰɐɟɘɝɖ əŬɘ ˊɟɞɗɡɛɑŬ ɜŬ 

ɛɞɘɟŬůŰɞɨɜ Űɖɜ ŮɛˊŮɘɟɑŬ əŬɘ ŰŮɢɜɞɔɜɤůɑŬ Űɞɡɠ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. 
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ɩɞɪɢɤɠɰɠ 

ɆŮ ɛɘŬ ˊŮɟɑɞŭɞ ɓŬɗɘɎɠ ɞɘəɞɜɞɛɘəɐɠ ɨűŮůɖɠ, ŬˊɞŰŮɚŮɑ ŬɜŰɘəŮɑɛŮɜɞ ɗŬɡɛŬůɛɞɨ əɎɗŮ ˊɟɞůˊɎɗŮɘŬ 

ŮűŬɟɛɞɔɐɠ ɜɏɤɜ ɛŮɗɧŭɤɜ  - ŰŮɢɜɞɚɞɔɘɩɜ ůŰɖɜ ɓɘɞɛɖɢŬɜɑŬ, ŮɘŭɘəɧŰŮɟŬ ůŰɖ ȺɚɚɎŭŬ. ȷɜŰɘəŮɑɛŮɜɞ 

ɛŮɚɏŰɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ŮűŬɟɛɞɔɐ ɜɏŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ ůŮ 

ɓɘɞɛɖɢŬɜɑŬ əŬŰŬůəŮɡɐɠ ɚŮɡəɩɜ ůɡůəŮɡɩɜ ɛŮ ůəɞˊɧ Űɖɜ ŬɜŰŬˊɧəɟɘůɖ ůŰɘɠ ůɨɔɢɟɞɜŮɠ ŬɜɎɔəŮɠ Űɘɠ 

ŬɔɞɟɎɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ŮɡŮɚɘɝɑŬ, ˊɞɘəɘɚɑŬ Ůɘŭɩɜ əŬɘ ŰŬɢɨŰɖŰŬ. ȼ ˊŬɟɞɡůɑŬůɖ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ Űɖɠ 

ɜɏŬɠ ɔɟŬɛɛɐɠ ɏɔɘɜŮ ɛŮ ŰŬ ŮɟɔŬɚŮɑŬ Űɖɠ ŭɘɞɑəɖůɖɠ ɏɟɔɤɜ. 

ɆŰɧɢɞɠ Űɖɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɖ Ůˊɘůəɧˊɖůɖ Űɤɜ ůɨɔɢɟɞɜɤɜ ɛŮɗɧŭɤɜ ˊŬɟŬɔɤɔɐɠ əŬɘ ŰɟɞűɞŭɞůɑŬɠ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ, ɛŮ ůəɞˊɧ Űɖɜ əŬŰŬɜɧɖůɖ ŬɡŰɩɜ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ŮűŬɟɛɞɔɐɠ Űɞɡɠ ɛɏůŬ Ŭˊɧ Űɞ ˊɟɑůɛŬ 

Űɖɠ ŭɘɞɑəɖůɖɠ ɏɟɔɤɜ. ȺɘŭɘəɧŰŮɟŬ, ɖ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŭɘŬəɟɑɜŮŰŬɘ ůŮ ŰɟŮɘɠ ŮɜɧŰɖŰŮɠ. Ƀɘ ˊɟɩŰŮɠ ŭɨɞ 

ŮɜɧŰɖŰŮɠ əŬɚɨˊŰɞɡɜ ůŮ ɗŮɤɟɖŰɘəɧ ŮˊɑˊŮŭɞ ŰŬ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ əŬɘ ŰɟɞűɞŭɞůɑŬɠ, Ůɜɩ ɖ ŰɟɑŰɖ 

ŮɜɧŰɖŰŬ ŬűɞɟɎ ůŰɖɜ ɛŮɚɏŰɖ əŬɘ ˊŬɟɞɡůɑŬůɖ ŮɔəŬŰɎůŰŬůɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ, Űɨˊɞɡ U-shape, 

ɤɠ project, ɛŮ ůəɞˊɧ Űɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ɞɟɔɎɜɤůɖɠ əŬɘ ŭɘɞɑəɖůɖɠ Ůɜɧɠ ɏɟɔɞɡ ůŮ ɟŮŬɚɘůŰɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ.  

ɆŰɖɜ ˊɟɩŰɖ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɛɞɜŰɏɚŬ ˊŬɟŬɔɤɔɐɠ ŮɜŰɎůŮɤɠ ŮɟɔŬůɑŬɠ, ɔɟŬɛɛɘəɎ əŬɘ ɛɖ, 

ŬɚɚɎ əŬɘ ŮɜŰɎůŮɤɠ ŮɟɔŬůɑŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɡůŰɐɛŬŰŬ job-shop, flow ï shop əŬɘ 

projects, Ůɜɩ ŬɜŬɚɨɞɜŰŬɘ əŬɘ ɞɘ Ůˊɘɛɏɟɞɡɠ ŭɞɛɏɠ ɧˊɤɠ Modular Assembly, Cell Manufacturing,  

Group Production əŬɘ U-shaped assembly line. ȷɜŬűɞɟɘəɎ ɛŮ ŰŬ ɞɚɞəɚɖɟɤɛɏɜŬ ůɡůŰɐɛŬŰŬ 

ˊŬɟɎɔɤɔɖɠ (CIM ï Computer Integrated Manufacturing), ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɞɑ əŬɘ 

əŬŰɖɔɞɟɑɞˊɞɑɖůɖ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ˊɟɞɠ Űɞɡɠ ˊɧɟɞɡɠ əŬɘ ˊɟɞɠ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Resource-oriented & 

Activity-oriented integration types). ȷəɧɛɖ ɔɑɜŮŰŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɏɜɜɞɘŮɠ, Űɖɠ Ůɝɘůɞɟɟɧˊɖůɖɠ əŬɘ 

Űɞɡ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɖɠ ˊŬɟŬɔɤɔɐɠ.  

ɆŰɖɜ ŭŮɨŰŮɟɖ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ űɘɚɞůɞűɑŬ Űɖɠ ɚɘŰɐɠ ˊŬɟŬɔɤɔɐɠ (Lean  Manufacturing ) əŬɘ 

Űɞɡ Just-in Time, ɞɘ ɞˊɞɑŮɠ ŬˊɞŰɏɚŮůŬɜ ůɖɛŮɑŬ ůŰŬɗɛɞɨɠ ɔɘŬ Űɖɜ ůɨɔɢɟɞɜɖ ˊŬɟŬɔɤɔɐ. ɀŮɟɘəɎ Ŭˊɧ ŰŬ 

ŮɟɔŬɚŮɑŬ ŬɡŰɩɜ ˊɞɡ ŬɜŬɚɨɞɜŰŬɘ ŮɑɜŬɘ ŰŬ Value Stream Mapping, Poka Yoke, ůɨůŰɖɛŬ  Kanban əŬɘ 

Heijunka, ůɨůŰɖɛŬ ŰɟɞűɞŭɞůɑŬɠ ɛŮ çɔŬɚŬŰɎè - Milk Run logistics, ůɨůŰɖɛŬ Ŭ́ ɞɗɐəŮɡůɖɠ Super-

Market əŬɘ Vendor Managed Inventory. ȾɚŮɑɜɞɜŰŬɠ Űɖɜ ŭŮɨŰŮɟɖ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ SWOT 

Analysis ŬɜŬűɞɟɘəɎ ɛŮ Űɘɠ ŮˊɘəɟŬŰɏůŰŮɟŮɠ ɛŮɗɧŭɞɡɠ Űɖɠ ŰɟɞűɞŭɞůɑŬɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ. 

ɆŰɖɜ ŰɟɑŰɖ əŬɘ ŰŮɚŮɡŰŬɑŬ ŮɜɧŰɖŰŬ ŬɜŬˊŰɨůůŮŰŬɘ ɖ ɛŮɚɏŰɖ ˊŮɟɑˊŰɤůɖɠ ŮɔəŬŰɎůŰŬůɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ 

ˊŬɟŬɔɤɔɐɠ Űɖɠ B/H/S ȷȸȺ. ɆŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ ˊŬɟŬəɞɚɞɡɗɞɨɛŮ Űɞ ůŰɐůɘɛɞ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ Ůɜɧɠ 

ɏɟɔɞɡ ɛɏůŬ Ŭˊɧ Űɞ ŮɟɔŬɚŮɑɞ MS Project, ŬɜŬɚɨɞɜŰŬɠ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɘɠ Ůˊɘɛɏɟɞɡɠ űɎůŮɘɠ 

Űɞɡ. ɄŬɟɎɚɚɖɚŬ ɔɑɜŮŰŬɘ ŬɜɎɚɡůɖ Űɞɡ ɢɟɞɜɞŭɘŬɔɟɎɛɛŬŰɞɠ Űɞɡɠ ɏɟɔɞɡ ɛŮ Űɖɜ ɛɏɗɞŭɞ PERT əŬɘ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ əɘɜŭɨɜɤɜ əŬŰɎ PMBOK. ȷəɧɛɖ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ˊɟŬəŰɘəɐ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ  

value stream mapping ɔɘŬ Űɖɜ ɟɞɐ ˊɚɖɟɞűɞɟɘɩɜ əŬɘ ɡɚɘəɩɜ.  

ȾɚŮɑɜɞɜŰŬɠ, ɔɑɜŮŰŬɘ ɛɘŬ ůɡɔəɟɘŰɘəɐ ɛŮɚɏŰɖ Űɤɜ ɤűŮɚŮɘɩɜ Ŭˊɧ Űɖɜ ɜɏŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ůŮ ůɢɏůɖ 

ɛŮ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ŭɞɛɐ əŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ůɖɛŮɑŬ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ. 
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ȿɏɝŮɘɠ əɚŮɘŭɘɎ: Modular Assembly, Cell Manufacturing,  Group Production,  U-shaped assembly line, 

CIM ï Computer Integrated Manufacturing, Resource-oriented & Activity-oriented integration types, 

Lean  Manufacturing, Just-in Time, Value Stream Mapping, Poka Yoke, Kanban, Heijunka, Milk Run 

logistics, Super-Market, Vendor Managed Inventory. 
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ɞɦɨɬɠɬɚ ρ: ɫʞɾʔʍʋʉɻ ɥʋʉʐʘʇɻ ɩɻʍʗɾʖɾʂʏ 
 

1.1 ɆɨɔɢɟɞɜŬ ɀɞɜŰɏɚŬ ɄŬɟɎɔɤɔɖɠ ï ȺɘůŬɔɤɔɐ 

   ɀɑŬ ůɡɜɐɗɖɠ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ŮɑɜŬɘ ɛɘŬ ɟɞɐ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ ɧˊɞɡ ɞɘ 

Ůˊɘɛɏɟɞɡɠ ˊŬɟŬɔɤɔɘəɏɠ ɛɞɜɎŭŮɠ ˊɞɡ ŮəŰŮɚɞɨɜ Űɘɠ ŮɟɔŬůɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ əŬɘ ɤɠ 

ůŰŬɗɛɞɑ, ŮɑɜŬɘ ŮɡɗɡɔɟŬɛɛɘůɛɏɜŮɠ ɛŮ ɏɜŬɜ ůŮɘɟɘŬəɧ Űɟɧˊɞ. ɇŬ ůɡɜŬɟɛɞɚɞɔɞɨɛŮɜŬ ɛɏɟɖ ˊŮɟɜɞɨɜ ɐ 

əɘɜɞɨɜŰŬɘ ŭɘŬŭɞɢɘəɎ əŬŰɎ ɛɐəɞɠ Űɖɠ ɔɟŬɛɛɐɠ, ůɡɜɐɗɤɠ ɛŮ əɎˊɞɘɞ Ůɑŭɞɠ ůɡůŰɐɛŬŰɞɠ ɛŮŰŬűɞɟɎɠ, 

ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛŮ ɏɜŬ ɛŮŰŬűɞɟɘəɧ ɘɛɎɜŰŬ (conveyor belt). 

ȷɟɢɘəɎ, ɞɘ ɔɟŬɛɛɏɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ŬɜŬˊŰɨɢɗɖəŬɜ ɔɘŬ ɛɘŬ ɞɘəɞɜɞɛɘəɎ ŬˊɞŭɞŰɘəɐ ɛŬɕɘəɐ 

ˊŬɟŬɔɤɔɐ Űɡˊɞˊɞɘɖɛɏɜɤɜ ˊɟɞɥɧɜŰɤɜ, ɛŮ ůəɞˊɧ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ŮɝŮɘŭɘəŮɡɛɏɜɞɡ 

ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ1.  ȺɜŰɞɨŰɞɘɠ, Ŭˊɧ Űɖɜ Ůˊɞɢɐ Űɞɡ Henry Ford, ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɞɡ əɞɘɜɞɨ ɔɘŬ 

ˊɟɞɥɧɜŰŬ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ˊɚɏɞɜ ˊɟɞůŬɟɛɞůɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ 

ɏɢɞɡɜ ŬɚɚɎɝŮɘ ŭɟŬɛŬŰɘəɎ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŬɜŰŬˊɞəɟɘɗɞɨɜ ůŰɘɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜŮɠ ŬɜɎɔəŮɠ Űɤɜ 

ˊŮɚɎŰɤɜ, ɞɘ ŮŰŬɘɟŮɑŮɠ ˊɟɏˊŮɘ ɜŬ əŬŰŬůŰɐůɞɡɜ ŭɡɜŬŰɐ Űɖɜ ŮɝŬŰɞɛɑəŮɡůɖ Űɤɜ ˊɟɞɥɧɜŰɤɜ Űɞɡɠ. ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ, ɖ ɔŮɟɛŬɜɘəɐ ŮŰŬɘɟŮɑŬ əŬŰŬůəŮɡɐɠ ŬɡŰɞəɘɜɐŰɤɜ BMW ˊɟɞůűɏɟŮɘ ɏɜŬ əŬŰɎɚɞɔɞ 

ˊɟɞŬɘɟŮŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ, ɗŮɤɟɖŰɘəɎ, ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ 1032 ŭɘŬűɞɟŮŰɘəɎ ɛɞɜŰɏɚŬ 

ŮˊɘɓŬŰɖɔɩɜ ɞɢɖɛɎŰɤɜ2. ȷɡŰɐ ɖ ŮɡŮɚɘɝɑŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ ˊɞɚɚɩɜ ŭɘŬűɧɟɤɜ ɛɞɜŰɏɚɤɜ, 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ɛɖɢŬɜɖɛɎŰɤɜ ˊɞɚɚŬˊɚɐɠ ɢɟɐůɖɠ əŬɘ ŬɡŰɧɛŬŰɖɠ ŬɜŰŬɚɚŬɔɐɠ 

ŮɟɔŬɚŮɑɤɜ. ȷɡŰɧ əŬɗɘůŰɎ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɐ Űɖɜ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ, ɧŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ 

assembly-to-order ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ ɢŬɛɖɚɧ ɧɔəɞ 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ3 əŬɘ ŭɑɜɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ŬɜɎˊŰɡɝɖ ůɨɔɢɟɞɜɤɜ ůŰɟŬŰɖɔɘəɩɜ  ˊŬɟŬɔɤɔɐɠ, 

ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɤɜ ůŰɖ ɛŬɕɘəɐ ŮɝŬŰɞɛɑəŮɡůɖ4. ȷəɧɛɖ, ŬɡŰɧ ŮɝŬůűŬɚɑɕŮɘ ɛŮ Űɖ ůŮɘɟɎ Űɞɡ ɧŰɘ ɞ 

                                                           
1 Shtub əŬɘ Dar El-, 1989, Scholl, 1999, p. 2 

2 Meyr, H., 2004. Supply chain planning in the German automotive industry. OR Spectrum 26, 447ï470. 

3 Mather, H., 1989. Competitive manufacturing, Prentice Hall, Englewood Cliffs, NJ. 

άJust as modern mass production requires the standardization of 

commodities, so the social process requires standardization of man, and this 

standardization is called equality.έ 

Erich Fromm (Fromm) 

German social psychologist 
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ŮɜŭŮɚŮɢɐɠ ůɢŮŭɘŬůɛɧɠ əŬɘ ɖ ɡɚɞˊɞɑɖůɖ ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɗŬ ŮɝŬəɞɚɞɡɗɞɨɜ 

ɜŬ ɏɢɞɡɜ ɛŮɔɎɚɖ ˊɟŬəŰɘəɐ ůɖɛŬůɑŬ əŬɘ ůŰɞ ɎɛŮůɞ ɛɏɚɚɞɜ. 

ɉɎɟɖ ůŰɖɜ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ, ɞɘ ɢɟɧɜɞɘ ˊŬɟŬɔɤɔɐɠ ŮˊɘŰŬɢɨɜɞɜŰŬɘ, Űɞ əɧůŰɞɠ Ůɝɞˊɚɘůɛɞɨ 

ɛŮɘɩɜŮŰŬɘ, ŬɜŰɑůŰɞɘɢŬ əŬɘ Űɞ əɧůŰɞɠ ŮɟɔŬůɑŬɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ 

ˊɟɞůŬɟɛɧɕŮŰŬɘ ŬɜɎɚɞɔŬ. ɆɐɛŮɟŬ, ɛŮ Űɖ ɢɟɐůɖ ůɨɔɢɟɞɜɤɜ ɛŮɗɧŭɤɜ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ, ɖ 

ˊŬɟŬɔɤɔɐ ɏɢŮɘ ɔɑɜŮɘ ɛɘŬ ɘŭɘŬɑŰŮɟŬ ŮəɚŮˊŰɡůɛɏɜɖ ŭɘŬŭɘəŬůɑŬ ůŰɖɜ ɞˊɞɑŬ ˊɟɞůŰɑɗŮŰŬɘ ŬɝɑŬ ůŰɞɡɠ 

Ůˊɘɛɏɟɞɡɠ ůŰŬɗɛɞɨɠ ŮɟɔŬůɑŬɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ɔɟŬɛɛɐɠ. ȳɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞ, ɖ ůɡɜŬɟɛɞɚɧɔɖůɖ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ çˊŬɟɎɚɚɖɚŮɠ ŭɘŮɟɔŬůɑŮɠè, ˊɞɚɚŬˊɚɏɠ ˊŬɟɎɚɚɖɚŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ 

ŰɟɞűɞŭɞŰɞɨɜ ɏɜŬ ŰŮɚɘəɧ ůŰɎŭɘɞ ůɡɜŬɟɛɞɚɧɔɖůɖɠ. Ƀɘ ŭɘŬŭɘəŬůɑŮɠ ŬɡŰɏɠ ŬˊŬɘŰɞɨɜ ŮɝŮɚɘɔɛɏɜŬ 

ůɡůŰɐɛŬŰŬ Ůˊɘəɞɘɜɤɜɘɩɜ, ůɢɏŭɘŬ ɟɞɐɠ ɡɚɘəɩɜ, əŬɘ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ. ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ 

ůɨůŰɖɛŬ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ŮɑɜŬɘ ɏɜŬ ŮɜɘŬɑɞ ůɨɜɞɚɞ ŮɟɔŬůɘɩɜ, ůɖɛŬɑɜŮɘ ɧŰɘ ɞɘ ŮɚɚŮɑɣŮɘɠ 

ůŮ ɏɜŬ ůɖɛŮɑɞ  ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ əŬɗɡůŰŮɟɐůŮɘɠ (bottleneck) Ŭˊɧ ŮəŮɑɜɞ Űɞ ůɖɛŮɑɞ ˊɟɞɠ ŰŬ 

Ůɛˊɟɧɠ. ȾɟŬŰɩɜŰŬɠ Űɞ ɧɚɞ ůɨůŰɖɛŬ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɞɛŬɚɎ ŬˊŬɘŰŮɑ ˊɞɚɨ əŬɚɧ ůɡɜŰɞɜɘůɛɧ ɛŮŰŬɝɨ 

Űɤɜ ɛŮɟɩɜ Űɞɡ. 

1.1.1 Ⱥɝɘůɞɟɟɧˊɖůɖ ˊŬɟŬɔɤɔɐɠ  

  Ɉˊɧ Űɞɜ ɧɟɞ Ůɝɘůɞɟɟɧˊɖůɖ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (Assembly Line Balancing) ɏɢɞɡɜ 

ŬɜŬˊŰɡɢɗŮɑ əŬɘ ůɡɕɖŰɖɗŮɑ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ŭɘɎűɞɟŬ ɛɞɜŰɏɚŬ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ, ŰŬ ɞˊɞɑŬ 

ɏɢɞɡɜ ɤɠ ůŰɧɢɞ Űɖ ůŰɐɟɘɝɖ Űɖɠ ɚɐɣɖɠ ŬˊɧűŬůɖɠ əŬŰɎ Űɖ ŭɘŬɛɧɟűɤůɖ ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ 

ůɡůŰɖɛɎŰɤɜ ůɡɜŬɟɛɞɚɧɔɖůɖɠ. ȷˊɧ Űɖɜ ˊɟɩŰɖ ɛŬɗɖɛŬŰɘəɐ Űɡˊɞˊɞɑɖůɖ Űɞɡ ALB 5, ɖ ŬəŬŭɖɛŬɥəɐ 

əɞɘɜɧŰɖŰŬ ŮˊɘəŮɜŰɟɩɗɖəŮ əɡɟɑɤɠ ůŰɞ ɓŬůɘəɧ ˊɟɧɓɚɖɛŬ Űɖɠ ŭɘŬɛɧɟűɤůɖɠ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɖ 

ŬɜɎɗŮůɖ Űɤɜ əŬɗɖəɧɜŰɤɜ ůŰɞɡɠ ůŰŬɗɛɞɨɠ ŮɟɔŬůɑŬɠ. ɆŮ ɛŮŰŬɔŮɜɏůŰŮɟŮɠ ɛŮɚɏŰŮɠ, ɤůŰɧůɞ, 

ŮˊɘŭɘɩəŮŰŬɘ ɜŬ ɚɡɗŮɑ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ əŬɘ ɞɚɞəɚɐɟɤůɖ 

ˊŮɟɘɞɟɘůɛɩɜ ůŮ ŭɘɎűɞɟŮɠ ŭɞɛɏɠ ɧˊɤɠ U-shape, parallel (ˊŬɟɎɚɚɖɚŮɠ) ɐ Űɨˊɞɡ branch (Űɨˊɞɡ 

ŭɏɜŰɟɞɡ) 6. 

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖ ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ Űɤɜ ŮˊŮəŰɎůŮɤɜ, ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ɤɠ ɔŮɜɘəɐ 

Ůɝɘůɞɟɟɧˊɖůɖ ɔɟŬɛɛɩɜ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (GALB), ŮɑɜŬɘ ŮəˊɚɖəŰɘəɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŮɝŬəɞɚɞɡɗŮɑ 

ɜŬ ɡˊɎɟɢŮɘ ɛɘŬ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŰɖɜ ŬəŬŭɖɛŬɥəɐ ůɡɕɐŰɖůɖ əŬɘ Űɘɠ ˊɟŬəŰɘəɏɠ 

ŮűŬɟɛɞɔɏɠ, ɛɏɢɟɘ ŰɩɟŬ. ȺɛˊŮɘɟɘəɏɠ ɏɟŮɡɜŮɠ ˊɞɡ Ŭˊɞɟɟɏɞɡɜ Ŭˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ '707 əŬɘ Űɞɡ '808 

ŭŮɑɢɜɞɡɜ ɧŰɘ ɛɧɜɞ ɏɜŬ ˊɞɚɨ ɛɘəɟɧ ˊɞůɞůŰɧ Űɤɜ ŮŰŬɘɟŮɘɩɜ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ ɛŬɗɖɛŬŰɘəɞɨɠ 

Ŭɚɔɧɟɘɗɛɞɡɠ ɔɘŬ Űɖɜ ŭɘŬɛɧɟűɤůɖ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮəŮɑɜɖ Űɖɜ Ůˊɞɢɐ. ȼ ˊɟɞűŬɜɐɠ ɏɚɚŮɘɣɖ 

Űɤɜ ˊɘɞ ˊɟɧůűŬŰɤɜ ŮˊɘůŰɖɛɞɜɘəɩɜ ɛŮɚŮŰɩɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ Ŭɚɔɞɟɑɗɛɤɜ ALB 

ɡˊɞŭŮɘəɜɨŮɘ ɧŰɘ Űɞ ɢɎůɛŬ ŬɡŰɧ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ɡűɑůŰŬŰŬɘ Ŭəɧɛɖ. 

                                                                                                                                                                                                      
4 Pine, B.J., 1993. Mass customization: The new frontier in business competition, Harvard Business School Press, Boston, Mass 
5 Salveson, M.E., 1955. The assembly line balancing  problem. The Journal of Industrial Engineering, 6 (3), 18ï25. 

6 Scholl, A., Becker, C., 2006. State-of-the-art exact and heuristic solution procedures for simple assembly line balancing. European 

Journal of Operations Research 168, 666-693 
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1.1.2 ȸŬůɘəɞɑ Űɨˊɞɘ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ 

ɇŬ ˊŬɟŬɔɤɔɘəɎ ůɡůŰɐɛŬŰŬ ɛˊɞɟɞɨɜ  Ŭəɧɛɖ ɜŬ ŰŬɝɘɜɞɛɖɗɞɨɜ əŬŰɎ ˊɞɚɚɞɨɠ Űɟɧˊɞɡɠ, ɧˊɤɠ əŬŰɎ 

Űɞ Ůɑŭɞɠ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ŰŮɚɘəɞɨ ˊɟɞɥɧɜŰɞɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɡɚɘəɎ ŬɔŬɗɎ ɐ ɡˊɖɟŮůɑŮɠ, ɐ ɜŬ 

ŰŬɝɘɜɞɛɖɗɞɨɜ əŬŰɎ Űɞɜ ɓŬůɘəɧ ůəɞˊɧ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɖ ŮˊɑŰŮɡɝɖ əŮɟŭɩɜ ɐ ɖ ɘəŬɜɞˊɞɑɖůɖ 

əɞɘɜɤɜɘəɩɜ ŬɜŬɔəɩɜ. ɋůŰɧůɞ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ˊŬɟɞɡůɘɎɕŮɘ ɖ ŰŬɝɘɜɧɛɖůɐ Űɞɡɠ ůɨɛűɤɜŬ ɛŮ 

Űɞɜ Űɨˊɞ Űɖɠ ˊŬɟŬɔɤɔɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. ɀŮ ɓɎůɖ ŬɡŰɐ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ŰŬ ˊŬɟŬɔɤɔɘəɎ ůɡůŰɐɛŬŰŬ 

ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ůɡůŰɐɛŬŰŬ ůɡɜŮɢɞɨɠ ɟɞɐɠ (flow-shop), ůŮ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ əŬŰɎ 

ˊŬɟŬɔɔŮɚɑŬ (job ï shop) əŬɘ Űɏɚɞɠ ůŮ ůɡůŰɐɛŬŰŬ əŬŰŬůəŮɡɐɠ ɏɟɔɤɜ (projects). 

1.1.2.1 ɆɡůŰɐɛŬŰŬ ůɡɜŮɢɞɨɠ ɟɞɐɠ (flow-shop) 

ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ˊŬɟɎɔɞɡɜ ɛŮɔɎɚɞɡɠ ɧɔəɞɡɠ ˊŬɟŬɔɤɔɐɠ ˊŮɟɘɞɟɘůɛɏɜɖɠ ˊɞɘəɘɚɑŬɠ Űɡˊɞˊɞɘɖɛɏɜɤɜ 

ˊɟɞɥɧɜŰɤɜ, ŰŬ ɞˊɞɑŬ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ŮɡɟŮɑŬ əŬŰŬɜɎɚɤůɖ. ɉŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ŬɡŰɐɠ Űɖɠ 

əŬŰɖɔɞɟɑŬɠ ŮɑɜŬɘ ŰŬ ˊɟɞɥɧɜŰŬ ŭɘŬŰɟɞűɐɠ ɐ ŰŬ ɖɚŮəŰɟɘəɎ Ůɑŭɖ. Ɇɡɜɐɗɤɠ ŰŬ ˊɟɞɥɧɜŰŬ ůŰŬ 

ůɡůŰɐɛŬŰŬ ŬɡŰɎ ˊŬɟɎɔɞɜŰŬɘ ůŮ ɔɟŬɛɛɏɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ ɑŭɘŬ ŭɘŬŭɟɞɛɐ ɛɏůŬ ůŰɞ 

ůɨůŰɖɛŬ, ˊŮɟɜɩɜŰŬɠ ɛɏůŬ Ŭˊɧ ɛɘŬ ůŮɘɟɎ ŭɘŬŭɞɢɘəɩɜ ůŰŬɗɛɩɜ əŬɘ ɛɖɢŬɜɩɜ. ȷɡŰɧ ůɡɜɐɗɤɠ 

ůɡɛɓŬɑɜŮɘ ɛŮ Űɖɜ ɛŮůɞɚɎɓɖůɖ əɎˊɞɘɞɡ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ ŮůɤŰŮɟɘəɩɜ ɛŮŰŬűɞɟɩɜ. 

ȳɚɞɠ ɞ ˊŬɟŬɔɤɔɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɞɟɔŬɜɩɜŮŰŬɘ ɢɤɟɞŰŬɝɘəɎ ůŮ ɔɟŬɛɛɘəɐ ŭɘɎŰŬɝɖ. Ƀ 

ɛɖɢŬɜɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ŮɑɜŬɘ Ůɘŭɘəɐɠ ɢɟɐůɖɠ, Ůɜɩ ɞ ɓŬɗɛɧɠ ŬɡŰɞɛŬŰɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɛŮɔɎɚɞɠ ɛŮ Űɖɜ 

ɟɞɛˊɞŰɘəɐ ɜŬ ˊŬɑɕŮɘ ůɖɛŬɑɜɞɜŰŬ ɟɧɚɞ. ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Űɞ ˊŬɟŬɔɤɔɘəɧ ůɨůŰɖɛŬ ɞɟɔŬɜɩɜŮŰŬɘ 

ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ůɡɜŮɢɐ çɟɞɐè əɎɗŮ əɞɛɛŬŰɘɞɨ ůŰɖɜ ŬɚɡůɑŭŬ ˊŬɟŬɔɤɔɐɠ. ȺɜɜɞŮɑŰŬɘ ɧŰɘ 

ůŰɖɜ əŬŰɖɔɞɟɑŬ ŬɡŰɩɜ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ ŬŭɨɜŬŰɖ ɖ əŬŰŬůəŮɡɐ ŮɘŭɘəŮɡɛɏɜɤɜ 

ˊɟɞɥɧɜŰɤɜ ˊɞɡ ɜŬ əŬɚɨˊŰɞɡɜ Űɘɠ ɘŭɘŬɑŰŮɟŮɠ ŬɜɎɔəŮɠ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŮɚɎŰɖ. ɇɏɚɞɠ, ɤɠ 

ˊŬɟŬɔɤɔɘəɎ ůɡůŰɐɛŬŰŬ ůɡɜŮɢɞɨɠ ɟɞɐɠ ɗŮɤɟɞɨɜŰŬɘ əŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ŮəŮɑɜŬ ɧˊɞɡ ɞɘ Ůɘůɟɞɏɠ Űɞɡɠ 

ɛŮŰŬůɢɖɛŬŰɑɕɞɜŰŬɘ ůŮ ɏɜŬ ɐ ˊŮɟɘůůɧŰŮɟŬ ˊɟɞɥɧɜŰŬ (ˊ.ɢ. ɏɜŬ ŭɘɡɚɘůŰɐɟɘɞ ɐ ɛɘŬ ɛɞɜɎŭŬ ˊŬɟŬɔɤɔɐɠ 

ŰůɘɛɏɜŰɞɡ). 

1.1.2.2 ɆɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ əŬŰɎ ˊŬɟŬɔɔŮɚɑŬ (job-shop) 

ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŬůɢɞɚɞɨɜŰŬɘ Űɖɜ ˊŬɟŬɔɤɔɐ ɛɘŬɠ ɛŮɔɎɚɖɠ ůɡɜɐɗɤɠ ˊɞɘəɘɚɑŬɠ ˊɟɞɥɧɜŰɤɜ ůŮ 

ɛɘəɟɞɨɠ ůɢŮŰɘəɎ ɧɔəɞɡɠ ˊŬɟŬɔɤɔɐɠ. Ƀ ˊŮɚɎŰɖɠ ŮɑɜŬɘ ŮəŮɑɜɞɠ ˊɞɡ ŬɜŬɗɏŰŮɘ ůŰɞ ůɨůŰɖɛŬ Űɖɜ 

ˊŬɟŬɔɤɔɐ Ůɜɧɠ Ŭɟɘɗɛɞɨ ɑŭɘɤɜ ˊɟɞɥɧɜŰɤɜ (ˊŬɟŬɔɔŮɚɑŬ ɐ ŮɟɔŬůɑŬ), ɛŮ ˊɟɞŭɘŬɔɟŬűɏɠ ˊɞɡ ɞɟɑɕɞɜŰŬɘ 

Ŭˊɧ Űɞɜ ɑŭɘɞ. ɀɏůŬ ůŰɞ ůɨůŰɖɛŬ ɖ ɟɞɐ Űɤɜ ˊɟɞɥɧɜŰɤɜ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

ˊŬɟŬɔɔŮɚɑŬ ɐ Űɖɜ ˊŬɟŰɑŭŬ ˊŬɟŬɔɤɔɐɠ. Ƀ ɛɖɢŬɜɘəɧɠ ˊŬɟŬɔɤɔɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ŮɑɜŬɘ ɔŮɜɘəɐɠ 

ɢɟɐůɖɠ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɞ ɓŬɗɛɧ ŬɡŰɞɛŬŰɞˊɞɑɖůɖɠ, ˊɟɎɔɛŬ ŬɜŬɛŮɜɧɛŮɜɞ Ŭűɞɨ ɡˊɎɟɢŮɘ ɛŮɔɎɚɖ 

ˊɞɘəɘɚɑŬ ˊɟɞɥɧɜŰɤɜ. ȾɎɗŮ űɞɟɎ ŭɖɚŬŭɐ ɞ Ůɝɞˊɚɘůɛɧɠ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŬɟɛɧɕŮŰŬɘ əŬɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ˊɟɞɥɧɜŰɞɠ.  

1.1.2.3 ɆɡůŰɐɛŬŰŬ əŬŰŬůəŮɡɐɠ ɏɟɔɤɜ (projects) 

ȼ ˊŮɟɑˊŰɤůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ ɛŮ Űɖɜ ɛɏɗɞŭɞ Űɤɜ ɏɟɔɤɜ ŬűɞɟɎ ůŰɖɜ əŬŰŬůəŮɡɐ ɛɘŬɠ 

ɛɞɜɎŭŬɠ ˊɟɞɥɧɜŰɞɠ, ůɡɜɐɗɤɠ ɛŮɔɎɚɞɡ ɛŮɔɏɗɞɡɠ əŬɘ ŬɝɑŬɠ ˊɞɡ ˊɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ɏɜŬɜ ˊŮɚɎŰɖ (ˊɢ. 

ȾɟŬŰɘəɞɑ űɞɟŮɑɠ).  ɄŬɟŬŭŮɑɔɛŬŰŬ ŰɏŰɞɘɤɜ ˊɟɞɥɧɜŰɤɜ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɏɜŬ ˊɚɞɑɞ, ɛɘŬ ɔɏűɡɟŬ ɐ 

ɏɜŬɠ ŭɟɧɛɞɠ ŰŬɢŮɑŬɠ əɡəɚɞűɞɟɑŬɠ. ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ 
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əŬŰŬůəŮɡɐɠ ɏɟɔɤɜ, Űɞ ˊɟɞɥɧɜ ŮɑɜŬɘ ŮəŮɑɜɞ ˊɞɡ ɛɏɜŮɘ ŬəɑɜɖŰɞ Ůɜɩ ŰŬ ɛɏůŬ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ŮəŮɑɜŬ 

ˊɞɡ əɘɜɞɨɜŰŬɘ ɔɨɟɤ Ŭˊɧ ŬɡŰɧ (ˊ.ɢ. ɔŮɟŬɜɞɔɏűɡɟŮɠ, ɛɖɢŬɜɐɛŬŰŬ ˊŬɟŬůəŮɡɐɠ ɛˊŮŰɧɜ, ŮəůəŬűŮɑɠ 

əɚˊ.). Ƀ ˊŬɟŬɔɤɔɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ŮɑɜŬɘ ɓɏɓŬɘŬ ɔŮɜɘəɐɠ ɢɟɐůɖɠ əŬɘ ɛŮ ɛɘəɟɧ ɓŬɗɛɧ 

ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞɠ. 

EəŰɧɠ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬűŮɟɗɞɨɜ əŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ɛŮ 

əɨŰŰŬɟɘəɐ ɛɞɟűɐ (production cells), əŬɗɩɠ əŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ ůŮ ˊŬɟŰɑŭŮɠ (batch ï 

shop). ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ůɡɜŭɡɎɕɞɡɜ ˊɚŮɞɜŮəŰɐɛŬŰŬ Ŭˊɧ Űɘɠ ŭɨɞ ˊɟɩŰŮɠ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ, 

əŬɗɩɠ ɏɢɞɡɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

1.1.3 ȸŬůɘəɏɠ ŭɞɛɏɠ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ  

ɇɞ ˊɏɟŬůɛŬ Űɤɜ ɢɟɧɜɤɜ ɏɢŮɘ űɏɟŮɘ ˊɞɚɚɏɠ ˊŬɟŬɚɚŬɔɏɠ ůŰɘɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ɔɟŬɛɛɩɜ 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ. ȷɡŰɏɠ ɞɘ ŬɚɚŬɔɏɠ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɢɗɞɨɜ ɧɢɘ ɛɧɜɞ ůŮ ɔŮɜɘəɏɠ ɓŮɚŰɘɩůŮɘɠ ůŰɖɜ 

ŰŮɢɜɞɚɞɔɑŬ əŬɘ Űɞ ůɢŮŭɘŬůɛɧ, ŬɚɚɎ əŬɘ ůŮ ˊŬɟɎɔɞɜŰŮɠ ɞ́ɡ ŮɑɜŬɘ ɛɞɜŬŭɘəɞɑ ɔɘŬ əɎɗŮ ɓɘɞɛɖɢŬɜɑŬ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ˊŮɟɘɞɟɘůɛɞɑ əŮűŬɚŬɑɞɡ, ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɛŮɔɎɚɞ ŬɜŰɑəŰɡˊɞ ůŰɖɜ ˊɟɞůɢɏŭɘɞ ɛɘŬɠ 

ɛɘəɟɐɠ ŮˊɘɢŮɑɟɖůɖɠ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ ɐ Űɖ ɓŮɚŰɑɤůɖ Űɤɜ ɛŮɗɧŭɤɜ ˊŬɟŬɔɤɔɐɠ, Ůɜɩ ɞɘ ŬɚɚŬɔɏɠ ůŰɞ 

ŭɘŮɗɜɐ ŬɜŰŬɔɤɜɘůɛɧ, əŬɜɧɜŮɠ ɚŮɘŰɞɡɟɔɑŬɠ, əŬɗɩɠ əŬɘ ɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ɡɚɘəɩɜ ɛˊɞɟŮɑ ɜŬ 

ŮˊɖɟŮɎůɞɡɜ Űɖɜ ŮɘəɧɜŬ ɛɘŬɠ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ. ȷəɞɚɞɡɗɞɨɜ ůɨɜŰɞɛŮɠ ˊŮɟɘɔɟŬűɏɠ Űɤɜ 

ˊɘɞ ŭɘŬŭɞɛɏɜɤɜ Űɤɜ ŭɞɛɩɜ ˊŬɟŬɔɤɔɐɠ. 

Modular Assembly - ȷɡŰɐ ŮɑɜŬɘ ɛɘŬ ˊɟɞɖɔɛɏɜɖ ɛɏɗɞŭɞɠ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ˊɞɡ ɏɢŮɘ 

ůɢŮŭɘŬůŰŮɑ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɤɜ 

ˊŬɟɎɚɚɖɚɤɜ ɡˊɞůɨɜɞɚɤɜ ɔɟŬɛɛɩɜ ŰɟɞűɞŭɞůɑŬɠ ůŰɖɜ ŰŮɚɘəɐ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ. ȳˊɤɠ 

ŮűŬɟɛɧɕŮŰŬɘ ůŰɖɜ əŬŰŬůəŮɡɐ ŬɡŰɞəɘɜɐŰɤɜ, ˊŮɟɘɚŬɛɓɎɜŮɘ ůˊɞɜŭɡɚɤŰɐ ŭɘɎŰŬɝɖ ɛŮ ɝŮɢɤɟɘůŰɎ 

ˊŬɟŬɟŰɐɛŬŰŬ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (ˊɢ. əŬɛˊɑɜŬ ɞɢɐɛŬŰɞɠ) ˊɞɡ ŮɜɩɜɞɜŰŬɘ ůŮ ɛɘŬ ŰŮɚɘəɐ ɔɟŬɛɛɐ 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ. 

ȰɢŮɘ ˊŬɟŬŰɖɗŮɑ9 ɧŰɘ ɛŮ ŬɡŰɐ Űɖɜ ɛɏɗɞŭɞ ŬɡɝɎɜɞɜŰŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɞɡ 

ŰŮɚɘəɞɨ ˊɟɞɥɧɜŰɞɠ, ŬɟəŮɑ ŰŬ Ůˊɘɛɏɟɞɡɠ ůɡɔəɟɞŰɐɛŬŰŬ ɜŬ ŮɑɜŬɘ ŰɡˊɞˊɞɘɖɛɏɜŬ. ȷəɧɛɖ, ɏɢŮɘ 

ŭɘŬˊɘůŰɤɗŮɑ ɧŰɘ ŰŮɑɜŮɘ ɜŬ ɛŮɘɩɜŮŰŬɘ Űɞ ˊɞůɞůŰɧ Űɤɜ ˊŬɟŮɚəɧɛŮɜɤɜ ˊɞɡ Ůɜ ŰɏɚŮɘ ŬˊŬɝɘɩɜɞɜŰŬɘ, 

ɛŮɘɩɜŮŰŬɘ ɞ ɢɟɧɜɞɠ Űɞɡ ŮˊŬɜŬůɢŮŭɘŬůɛɞɨ Űɤɜ ˊɟɞɥɧɜŰɤɜ, ůɢŮŭɘɎɕɞɜŰŬɘ ˊɞɚɨ ˊɘɞ ŮɨəɞɚŬ ɜɏŬ 

ɛɞɜŰɏɚŬ ɛŮ Űɖɜ ɢɟɐůɖ Űɤɜ ɑŭɘɤɜ əɎˊɞɘɤɜ ɐŭɖ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ Ůˊɘɛɏɟɞɡɠ ŮɝŬɟŰɖɛɎŰɤɜ, 

ɛŮɘɩɜŮŰŬɘ Űɞ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɖ ůɡɜŰɐɟɖůɖ ɔɑɜŮŰŬɘ ˊɘɞ Ůɨəɞɚɖ. ȼ ŰŮɢɜɘəɐ Űɖɠ ŬɟɗɟɤŰɐɠ 

ˊŬɟŬɔɤɔɐɠ ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ŮˊɘŰɡɢɩɠ ůŰɖɜ əŬŰŬůəŮɡɐ ɖɚŮəŰɟɞɜɘəɩɜ ŮɝŬɟŰɖɛɎŰɤɜ, Ŭűɞɨ 

ŮˊɘŰɟɏˊŮɘ Űɖɜ ůɡɜŮɢɐ ɓŮɚŰɑɤůɖ Űɞɡ ůɢŮŭɘŬůɛɞɨ əŬɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ Ůɚɏɔɢɞɡ ˊɞɘɧŰɖŰŬɠ. 

ȷɜŰɑůŰɞɘɢŬ, ɞɘ əŬŰŬůəŮɡŬůŰɏɠ ɛɖɢŬɜɩɜ ˊŬɟŬɔɤɔɐɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬɜŰŬˊɞəɟɘɗɞɨɜ ůŰɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɤɜ ˊŬɟŬɔɤɔɩɜ, əŬŰŬůəŮɡɎɕɞɡɜ ˊɚɏɞɜ ɛɖɢŬɜɐɛŬŰŬ ˊɟɞůŬɟɛɞůɛɏɜŬ ůŰɘɠ ɜɏŮɠ 

                                                           
9 Stoll, H. S. (1986) Design for manufacture: an overview. ASME Applied Mechanics Reviews, 39(9), 1356Ñ1364 
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ɛŮɗɧŭɞɡɠ10, ŰŬ ɞˊɞɑŬ ŰŮɑɜɞɡɜ ɜŬ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ŮɡŮɚɘɝɑŬ əŬɘ ŰŮɑɜɞɡɜ ɜŬ ˊɟɞůɞɛɞɘɎɕɞɡɜ ɛŮ 

ŬɜɗɟɤˊɞŮɘŭɐ ɟɞɛˊɧŰ11. 

ɆŰŬ ɛŮɜ, ɞűɏɚɖ ŬɡŰɞɨ Űɞɡ Űɨˊɞɡ ůɡůŰɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ ůɡɔəŬŰŬɚɏɔɞɜŰŬɘ ŰŬ ˊŬɟŬəɎŰɤ: 

1. ȹɘŬɛɞɟűɩɜŮŰŬɘ ˊɘɞ ŮɡɏɚɘəŰɖ ˊŬɟŬɔɤɔɐ ɛŮ ŭɡɜŬŰɧŰɖŰŬ Ůɨəɞɚɖɠ ŬɜŬɛɧɟűɤůɖɠ ɩůŰŮ ɜŬ 

ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ Űɧůɞ ɓɟŬɢɡˊɟɧɗŮůɛɞɘ, ɧůɞ əŬɘ ɛŬəɟɞˊɟɧɗŮůɛɞɘ ůŰɧɢɞɘ (ˊɢ. ȹɘŬűɞɟɞˊɞɑɖůɖ 

ˊɟɞɥɧɜŰɤɜ, ŰŬɢɨŰŮɟɖ ˊŬɟŬɔɤɔɐ əŰɚ)12 

2. ɇŮɑɜɞɡɜ ɜŬ ŬˊɚɞˊɞɘɞɨɜŰŬɘ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ˊŬɟŬɔɤɔɐɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɘɞ ŮɡɏɚɘəŰŬ 

ɛɖɢŬɜɐɛŬŰŬ, ŭɘŬɛɞɟűɩɜŮŰŬɘ ˊɘɞ ŮɡɏɚɘəŰɖ ɞɟɔŬɜɤŰɘəɐ ŭɞɛɐ, ɡˊɎɟɢŮɘ əŬɚɨŰŮɟɖ ɟɞɐ ˊɚɖɟɞűɞɟɘɩɜ 

əŬɘ ɔɑɜŮŰŬɘ ɞɡůɘŬůŰɘəɧŰŮɟɞɠ ɏɚŮɔɢɞɠ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ13. 

3. ȺɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ŬɡŰɞɛŬŰɘůɛɩɜ əŬɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ Ůɝɞˊɚɘůɛɞɨ 14, 

ɔŮɔɞɜɧɠ Űɞ ɞˊɞɑɞ ɞŭɖɔŮɑ ůŮ ɛŮɑɤůɖ Űɞɡ əɧůŰɞɡɠ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ůŮ Ůɝɞˊɚɘůɛɧ. 

ɆŰŬ ŭŮ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŭɘŬˊɘůŰɩɜɞɜŰŬɘ ŰŬ Ůɝɐɠ: 

1. ɆŮ ɛŮɔŬɚɨŰŮɟŮɠ əŬɘ ˊɘɞ ůɨɜɗŮŰŮɠ ˊŬɟŬɔɤɔɏɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ɛɖɢŬɜɩɜ əŬɘ 

ŮɝŬɟŰɖɛɎŰɤɜ əŬɗɑůŰŬŰŬɘ ŭɨůəɞɚɞɠ ɞ ůɢŮŭɘŬůɛɧɠ əŬɘ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ ï ɏɚŮɔɢɞɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ ɛŮ ŰɏŰɞɘɞɡ Űɨˊɞɡ ŭɞɛɐ.  

2. ȺɝŬɘŰɑŬɠ Űɖɠ ɛŮɔɎɚɖɠ ˊɞɘəɘɚɑŬɠ ŬˊŬɘŰɐůŮɤɜ əŬɘ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ, 

ŰŮɑɜɞɡɜ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ˊɟɞɓɚɐɛŬŰŬ Ůˊɘɚɞɔɐɠ Ůɝɞˊɚɘůɛɞɨ ɔɘŬ Űɤɜ ůɢŮŭɘŬůɛɧ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

ůŮ ŭɞɛɐ Modular əŬɗɩɠ ŭŮɜ ɡˊɎɟɢɞɡɜ ŭɘŮɗɜɐ ˊɟɧŰɡˊŬ, ɔŮɔɞɜɧɠ Űɞ ɞˊɞɑɞ ɞŭɖɔŮɑ ůŮ ŬůɡɛɓŬŰɧŰɖŰŬ 

Ůɝɞˊɚɘůɛɞɨ. 

Cell Manufacturing ï ɇŬ əɡɣŮɚɤŰɎ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ ɏɢɞɡɜ ŬɜŬɔɜɤɟɘůŰŮɑ ɤɠ ůɡůŰɐɛŬŰŬ ŰŬ 

ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ŬɜŰŬˊɞəɟɘɗɞɨɜ ůŮ ɏɜŬ ɛɏůɞ Ŭɟɘɗɛɧ ˊŬɟŬɔɤɔɐɠ ˊɟɞɥɧɜŰɤɜ ɢɤɟɑɠ ɘŭɘŬɑŰŮɟŬ 

ɛŮɔɎɚɖ ˊɞɘəɘɚɞɛɞɟűɑŬ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ŬɡŰɎ ŰŬ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ ɗŮɤɟɞɨɜŰŬɘ ŰŬ ˊɘɞ 

ɞɘəɞɜɞɛɘəɎ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɞɡɠ15. Ƀ ŬəɟɞɔɤɜɘŬɑɞɠ ɚɑɗɞɠ ŬɡŰɞɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ 

ɖ ɞɛŬŭɞˊɞɑɖůɖ Űɤɜ ɛɖɢŬɜɩɜ əŬɘ Űɤɜ ˊŬɟŮɚəɧɛŮɜɤɜ ŮɝŬɟŰɖɛɎŰɤɜ. ɆŮ ŬɡŰɐ Űɖ ɛɏɗɞŭɞ ˊŬɟŬɔɤɔɐɠ 

ɏɢŮɘ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮəŰŮɚɞɨɜŰŬɘ ˊɞɚɚŬˊɚɏɠ ŮɟɔŬůɑŮɠ Ŭˊɧ ɛɑŬ ɛɖɢŬɜɐ ɐ ɜŬ 

                                                           
10 Hu, W., Kong, Z., Zhu, G., and Yu, J. (1993) Modules for modular design of machine tools, in Proceeding of International 

Conference on Engineering Design, The Hague, 17Ñ19 August, Heunsta Zurich pp. 1287Ñ1294. 
11 Canny, J. F. and Goldberg, K. Y. (1992) A `RISC' paradigm for industrial robots, Technical report RAMP 92-3, University 

of California, Berkeley CA 

12 Merchant, E. (1985) The importance of ľexible manufacturing  systems to the realization of full computer integrated manufacturing 

in Flexible Manufacturing Systems, Warnecke, H. J. (ed), IFS (Publications) Ltd. and Springer-Verlag 
13 Davis, R. K. (1991) A systems approach to machinery design and implementation, in Proceedings of Eurotech Direct, Machine 

Systems Vol., I. Mech E., 2Ñ4 July, pp.19Ñ24. 

14 Tsukune, H., Tsukamoto, M., Matsushita, T., Tomita, F., Okemah, K., Ogasawara, T., Takese, K. and Yuba, T. (1993) Modular 

manufacturing. Journal of Intelligent Manufacturing, 4, 163Ñ 181. Voelker, H. 
15 BLACK. J. T.. 1983. Cellular manufacturing systems reduce setup time, make small lot production economical. l ndustrial 

Enqineerinq, November, 36-48. 
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ɞɛŬŭɞˊɞɘɞɨɜŰŬɘ ɛɖɢŬɜɏɠ ůŮ ɛɑŬ çəɡɣɏɚɖè (cell). Ƀɘ ɡˊŮɨɗɡɜɞɘ/Ůɟɔɞŭɖɔɞɑ Űɤɜ Cells ɛˊɞɟɞɨɜ ɜŬ 

ɢŮɘɟɘůŰɞɨɜ ˊɞɚɚŬˊɚɎ əŬɗɐəɞɜŰŬ ɛŬɕɑ, Ůɜɩ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬɘ ɟɞɛˊɧŰ  ˊɞɡ ŮəŰŮɚɞɨɜ 

ˊŬɟɎɚɚɖɚŮɠ ŮɟɔŬůɑŮɠ. ɇŬ cells ɛˊɞɟŮɑ ɜŬ ŭɘɞɘəɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ űɞɟɏŬ əŬɘ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ 

ůɡɜŭɏɗɞɡɜ ŰŬ ́ŬɚŬɘɧŰŮɟŬ ɛɖɢŬɜɐɛŬŰŬ ɛŮ Űɞɜ ɜŮɩŰŮɟɞ Ůɝɞˊɚɘůɛɧ ɛŮ Ŭɞ́ŰɏɚŮůɛŬ Űɖ ɛŮɑɤůɖ Űɞɡ 

ɨɣɞɡɠ Űɤɜ ŮˊŮɜŭɨůŮɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ ɜɏŬ. ȾɎɗŮ Cell ŬˊɞŰŮɚŮɑ ɛɏɟɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ˊŬɟŬɔɤɔɐɠ.  

Ƀ ŭɘŬɢɤɟɘůɛɧɠ əŬɘ ɖ ɞɛŬŭɞˊɞɑɖůɖ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ůŮ əɡɣɏɚŮɠ (Cells) ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ 

ŮűŬɟɛɞɔɐ Űɖɠ ɞɛŬŭɞˊɞɘɖɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ (Group Technology)16. ȼ ŮűŬɟɛɞɔɐ Űɖɠ 

ɞɛŬŭɞˊɞɘɖɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ  ŭŮɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ɓŬɗɛɧ ŬɡŰɞɛŬŰɘůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŮ ɏɜŬ ŮɟɔɞůŰɎůɘɞ, əŬɘ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ ɛɘŬ ŮɜŰŮɚɩɠ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ˊŬɟŬɔɤɔɐ ɐ 

ŬəɧɛŬ əŬɘ ůŮ ɏɜŬ ɢŮɘɟɞəɑɜɖŰɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ. 

Group Production ï ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ Ɏɚɚɖ ɛɞɟűɐ ˊŬɟŬɔɤɔɐɠ, ɧˊɞɡ ŬɜŰɑ ɞɘ ŮɟɔŬɕɧɛŮɜɞɘ ɜŬ 

ŬˊŬůɢɞɚɞɨɜŰŬɘ ůŮ ɛɘəɟɞɨɠ ůŰŬɗɛɞɨɠ ŮɟɔŬůɑŬɠ əŬɘ ɜŬ ŮəŰŮɚɞɨɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ŮɟɔŬůɑŮɠ, 

Ŭəɞɚɞɡɗɞɨɜ əŬɘ ŮəŰŮɚɞɨɜ ŮɟɔŬůɑŮɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ɔɟŬɛɛɐɠ. ȷɡŰɐ ɖ ˊɟɞůɏɔɔɘůɖ ɢŬɘɟŮŰɑůŰɖəŮ 

Ŭˊɧ ˊɞɚɚɞɨɠ ɡˊɞůŰɖɟɘəŰɏɠ, ŭɘɧŰɘ ŭɖɛɘɞɡɟɔŮɑ Űɖ ɛŮɔŬɚɨŰŮɟɖ ůɡɛɛŮŰɞɢɐ Űɤɜ ŮɟɔŬɕɞɛɏɜɤɜ ůŰɖ 

ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ əŬɘ ɔɜɩůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

U-shaped assembly "line" - ɀɘŬ ŮɡɗŮɑŬ ɔɟŬɛɛɐ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŮɑɜŬɘ Űɞ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ůɢɐɛŬ 

ɔɘŬ ɜŬ ɛɘŬ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ. ȷɜŰɑɗŮŰŬ, ůŮ ɏɜŬ ůɢɐɛŬ U ɐ əŬɛˊɨɚɖ, ɞɘ ŮɟɔŬɕɧɛŮɜɞɘ 

ůɡɚɚɏɔɞɜŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ əŬɛˊɨɚɖɠ əŬɘ ɖ ŮˊɘəɞɘɜɤɜɑŬ ŮɑɜŬɘ ŮɡəɞɚɧŰŮɟɖ Ŭˊɧ ɧ, Űɘ əŬŰɎ Űɞ 

ɛɐəɞɠ ɛɘŬɠ ŮɡɗŮɑŬɠ ɔɟŬɛɛɐɠ. Ƀɘ ůɡɜŬɟɛɞɚɞɔɖŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ŭɞɡɜ ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

Ůɜɧɠ ˊɟɞɘɧɜŰɞɠ, Űɘ ɏɟɢŮŰŬɘ əŬɘ ˊɧůɞ ɔɟɐɔɞɟŬ, əŬɗɩɠ Ůˊɑůɖɠ,  ɏɜŬ ɎŰɞɛɞ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚɏůŮɘ 

ˊɞɚɚŬˊɚɏɠ ɚŮɘŰɞɡɟɔɑŮɠ. ȷəɧɛɖ, ɛŮ ŬɡŰɐ Űɖɜ ŭɘɎŰŬɝɖ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ˊŬɟɎɔɞɡɜ ˊɞɚɚŬˊɚɏɠ 

ˊŬɟŬɚɚŬɔɏɠ Űɞɡ ɑŭɘɞɡ ˊɟɞɥɧɜŰɞɠ ŰŬɡŰɧɢɟɞɜŬ, əŬɗɘůŰɩɜŰŬɠ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ůŰɞ ůɨɜɞɚɧ Űɖɠ ˊɘɞ 

ŮɡɏɚɘəŰɖ. Ƀɘ ɛŮŰŬɓɎůŮɘɠ Ŭˊɧ ˊɟɞɘɞɜ ůŮ ˊɟɞɘɞɜ ŮɑɜŬɘ ˊɘɞ ŮɨəɞɚŮɠ ůŰɖ U-shape ɔɟŬɛɛɐ, əŬɗɩɠ 

ɡˊɎɟɢŮɘ əŬɚɨŰŮɟɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ŮɟɔŬɕɞɛɏɜɤɜ əŬɘ Ůˊɑůɖɠ Űɞ cross-training ɛˊɞɟŮɑ ɜŬ 

ŬˊɚɞˊɞɘɖɗŮɑ.  

ɇɏɚɞɠ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ ɜɏŮɠ ɛɏɗɞŭɞɘ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ŮɘůɎɔɞɜŰŬɘ ůŮ ŭɘŬŭɘəŬůɑŮɠ 

ˊŬɟŬɔɤɔɐɠ, ɞɘ ŭɘŮɡɗɡɜŰɏɠ ŮˊɘɢŮɘɟɐůŮɤɜ ŮɝŮŰɎɕɞɡɜ Űɘɠ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖɜ ˊɘɗŬɜɐ ŮűŬɟɛɞɔɐ ůŮ 

Ɏɚɚɞɡɠ ŰɞɛŮɑɠ Űɖɠ ŮˊɘɢŮɑɟɖůɖɠ. ɀɘŬ ŰɏŰɞɘŬ ŮűŬɟɛɞɔɐ ɞɜɞɛɎɕŮŰŬɘ Ⱦɞɘɜɐ ȷɜɎˊŰɡɝɖ ȺűŬɟɛɞɔɩɜ, ɐ 

JAD. ȺɑɜŬɘ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɆɡɔəŮɜŰɟɩɜŮɘ ɧůɞɡɠ ŮɟɔɎɕɞɜŰŬɘ ůŮ ŰɞɛŮɑɠ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ əŬɘ ŮəŮɑɜɤɜ ˊɞɡ 

ŮɟɔɎɕɞɜŰŬɘ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ JAD ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɛɘŬ 

ŭɟŬɛŬŰɘəɐ ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ ɏɜŬ ɏɟɔɞ. ȼ ŭɘŬŭɘəŬůɑŬ JAD 

əɎɜŮɘ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ůɡůŰɖɛɎŰɤɜ ˊɚɖɟɞűɞɟɘəɐɠ ɧŰɘ ɏəŬɜŮ ɞ Henry Ford ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ 

Űɤɜ ŬɡŰɞəɘɜɐŰɤɜ (ɛɘŬ ɛɏɗɞŭɞɠ ɞɟɔɎɜɤůɖɠ ɛɖɢŬɜɖɛɎŰɤɜ, ɡɚɘəɩɜ əŬɘ ŮɟɔŬůɑŬɠ, ɏŰůɘ ɩůŰŮ ɏɜŬ Űɞ 

ŬɡŰɞəɑɜɖŰɞ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŬɟɎɔŮŰŬɘ ˊɞɚɨ ˊɘɞ ɔɟɐɔɞɟŬ əŬɘ űɗɖɜɧŰŮɟŬ Ŭˊɧ ɧ, Űɘ ˊɞŰɏ ˊɟɘɜ-

ŭɖɚŬŭɐ Űɖ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ). 

                                                           
16 GROOVER, M. P., 1980, Automation, Production Systems, and Computer-Aided Manufacturing (New Jersey: Prentice-Hall). 
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ȺɘəɧɜŬ 1 Cell manufacturing17 

 

                                                           
17 source: reprinted with permission of the free press, a division of simon and schuster adult publishing group, from world class 

manufacturing by r. j. schonberger, copyright É 1986 by schonberger & associates, inc. 
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ȺɘəɧɜŬ 2 Flexible Line Layouts18 

                                                           
18 r. w. hall, attaining manufacturing excellence (homewood, il: dow jones-irwin, 1987), p. 125 
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1.2 CIM ï Computer Integrated Manufacturing. 

Ƀɘ ŮŰŬɘɟŮɑŮɠ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ, ŮˊɘəŮɜŰɟɩɜɞɡɜ Űɘɠ ˊɟɞůˊɎɗŮɘɏɠ Űɞɡɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ɞɚɞəɚɖɟɤɛɏɜɤɜ əŬɘ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ (CIM). ɋůŰɧůɞ, ɖ ŭɞɛɐ əŬɘ ɖ 

űɨůɖ ŬɡŰɩɜ Űɤɜ ˊɟɞůˊŬɗŮɘɩɜ ˊɞɘəɑɚɚɞɡɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ, əɡɟɑɤɠ ɚɧɔɤ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ 

ŮɟɛɖɜŮɘɩɜ, Űɞ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ, əŬɘ Űɖ ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ˊɞɡ Ŭűɞɟɞɨɜ ŰŬ ůɡůŰɐɛŬŰŬ 

CIM.  

ɄŮɟŬɘŰɏɟɤ, ɞ ɓŬɗɛɧɠ ůŰɞɜ ɞˊɞɑɞ ŬɡŰɏɠ ɞɘ ˊɟɞůˊɎɗŮɘŮɠ ŮɑɜŬɘ ŮˊɘŰɡɢɖɛɏɜŮɠ ŭŮɜ ŮɑɜŬɘ ˊɎɜŰŬ Ůɨəɞɚɞ ɜŬ 

ˊɟɞůŭɘɞɟɘůŰŮɑ. ɆŮ ɛɘŬ ɏɟŮɡɜŬ ŮŰŬɘɟŮɘɩɜ ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɨɝŮɘ ůɡůŰɐɛŬŰŬ  CIM, Űɧůɞ ɞɘ Ingersoll 

Engineers19 (1985) əŬɘ Boaden20 (1987) ˊŬɟŬŰɐɟɖůŬɜ ɧŰɘ, Ŭɜ əŬɘ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ŮŰŬɘɟŮɑŮɠ ˊɞɡ ɏɢɞɡɜ 

ŬɜŬˊŰɨɝŮɘ ɛŮɛɞɜɤɛɏɜŬ ůŮ ŰɛɐɛŬŰŬ Űɖɠ ŮˊɘɢŮɑɟɖůɖɠ, ŮɜŰɞɨŰɞɘɠ ɡˊɎɟɢɞɡɜ ɚɑɔŬ ůŰɞɘɢŮɑŬ Ŭˊɧ Űɖɜ 

ůɡɛɛŮŰɞɢɐ ɛŮŰŬɝɨ ŬɡŰɩɜ Űɤɜ ŰɛɖɛɎŰɤɜ ůŮ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ . ɆŮ ɛɘŬ Ɏɚɚɖ ɏɟŮɡɜŬ Ŭˊɧ 

Űɞɡɠ Kohler əŬɘ Schmierl21 (1991), ɓɟɏɗɖəŮ ɧŰɘ ɖ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ɓŬůɘůɛɏɜɤɜ ůŮ ɡˊɞɚɞɔɘůŰɐ 

ŰŮɢɜɞɚɞɔɑɤɜ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɛŮŰŬˊɞɑɖůɖɠ ŭŮɜ ŮɑɜŬɘ Űɧůɞ ŭɘŬŭŮŭɞɛɏɜɖ ɧůɞ ɔŮɜɘəɎ ˊɘůŰŮɨŮŰŬɘ. ɆŰɖ 

ɛŮɚɏŰɖ Űɞɡɠ ůŮ ˊɎɜɤ Ŭˊɧ 1000 ũŮɟɛŬɜɞɨɠ əŬŰŬůəŮɡŬůŰɏɠ, ɚɘɔɧŰŮɟɞ Ŭˊɧ Űɞ 20% ŬɜɏűŮɟŮ Űɖ ɢɟɐůɖ 

Űɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ ůŮ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ əŬŰŬůəŮɡɐ, Ůɜɩ Űɞ 70% 

ŬɜŬűŮɟɗŮɑ ɖ ɢɟɐůɖ Űɞɡɠ ůŮ ŭɘɞɘəɖŰɘəɏɠ ˊŮɟɘɞɢɏɠ.  

ɆŰɖɜ ɑŭɘŬ ɛŮɚɏŰɖ ɚɘɔɧŰŮɟɞ Ŭˊɧ Űɞ 9% Űɤɜ ŮɟɤŰɖɗɏɜŰɤɜ ŬɜɏűŮɟŬɜ ŰɞɡɚɎɢɘůŰɞɜ ɏɜŬ ůɨɜŭŮůɛɞ 

ɞɚɞəɚɐɟɤůɖɠ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ ɚŮɘŰɞɡɟɔɘɩɜ. Ƀɘ Boaden əŬɘ Dale (1989), ɛŮŰŬɝɨ Ɏɚɚɤɜ, 

ˊɟɞůˊɎɗɖůŬɜ ɜŬ ŮɜŰɞˊɑůɞɡɜ Űɘɠ ŬɘŰɑŮɠ ɔɘŬ ŬɡŰɐ Űɖɜ ɏɚɚŮɘɣɖ ɞɚɞəɚɐɟɤůɖɠ. ɄɘɗŬɜɏɠ ŬɘŰɑŮɠ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ, (i) ŬŭɡɜŬɛɑŬ Űɤɜ Ůɛˊɞɟɘəɩɜ ˊɤɚɖŰɩɜ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ŮɜůɤɛɎŰɤɛɏɜɤɜ ɚɨůŮɤɜ, (ii) ɞ 

ŬˊɟɞɗɡɛɑŬ ɜŬ ŭɘŬůɢɑůɞɡɜ ŰŬ ůɨɜɞɟŬ Űɞɡ ŰɛɐɛŬŰɞɠ, (iii) ɖ ɏɚɚŮɘɣɖ Űɤɜ ˊɟɞŰɨˊɤɜ ɞɚɞəɚɐɟɤůɖɠ, (iv) 

ɖ ŮɝŮɘŭɘəŮɡɛɏɜɖ űɨůɖ ŬɡŰɩɜ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ, (v) ɖ ɏɚɚŮɘɣɖ ɞɟɔɎɜɤůɖɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ ɔɘŬ Űɖɜ 

ɏɜŰŬɝɖ, əŬɘ (vi) ɖ ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ, ɖ ɞˊɞɑŬ ŮɛˊɞŭɑɕŮɘ ɏɛɛŮůŬ Űɖɜ 

ɏɜŰŬɝɖ. 

ɄŬɟɧɚŬ ŬɡŰɎ ɞɘ ŬɘŰɑŮɠ ŬɡŰɏɠ əŬŰɎűŮɟŬɜ ɜŬ ɝŮˊŮɟŬůŰɞɨɜ Ŭˊɧ ɞɟɘůɛɏɜŮɠ ŮŰŬɘɟŮɑŮɠ. ɆɖɛŬɜŰɘəɐ ˊɟɧɞŭɞɠ 

ɏɢŮɘ Ůˊɑůɖɠ  ůɖɛŮɘɤɗŮɑ ɔɘŬ Űɖɜ ŮɝɞɛɎɚɡɜůɖ Űɤɜ ˊŬɟŬˊɎɜɤ Ůɛˊɞŭɑɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ Ůɛˊɧŭɘɞ (iii) 

ɏɢŮɘ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ Ŭˊɧ Űɞ ŬɛŮɟɘəŬɜɘəɧ Ⱥɗɜɘəɧ ȽɜůŰɘŰɞɨŰɞ ɄɟɞŰɨˊɤɜ, Űɞ ɞˊɞɑɞ ůɡɜɏɚŬɓŮ Űɖɜ Ŭɟɢɘəɐ 

ɘŭɏŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ Exchange ˊɟɧŰɡˊɞɡ ɔɟŬűɘəɩɜ (IGES) ˊɟɞɥɧɜŰɤɜ əŬɘ ŬɜŰŬɚɚŬɔɐɠ 

ŭŮŭɞɛɏɜɤɜ  (PDES).  

1.2.1 Ƀɟɘůɛɧɠ Ůɜɧɠ ɞɚɞəɚɖɟɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ 

ȰɜŬ ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟŬűŮɑ ɤɠ ɏɜŬ ůɨɜɞɚɞ ŬɚɚɖɚɏɜŭŮŰɤɜ ůŰɞɘɢŮɑɤɜ ɐ ɡˊɞ-ůɡůŰɖɛɎŰɤɜ. ɀŮ 

ɓɎůɖ Űɖ űɨůɖ Űɞɡ Ůɜ ɚɧɔɤ ůɡůɢŮŰɘůɛɞɨ, ɛˊɞɟɞɨɜ ɜŬ ɞɟɘůɗɞɨɜ ˊɞɚɚɞɑ ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ. ɋɠ 

                                                           
19 INGERSOLL ENGINEERS, 1985, Integrated Manufacture (IFS Publications, Bedford, England) 
20 BOADEN, R. J . , 1987, CIM: Issues of Implementation, Ph.D. Thesis, Dept. of Management Sciences, UMIST, Manchester. 
21 KOHLER, C , and SCHMIERL, K., 1991, CIM-technological and organizational change in the West German capital goods industry. 

Journal of Manufacturing Systems, 10(1), 21-31. 
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ɓŬůɘəɏɠ ŬɚɚɖɚŮɝŬɟŰɐůŮɘɠ ɞɟɑɕɞɜŰŬɘ ɖ ŭɘŬůɨɜŭŮůɖ əŬɘ ɖ ɞɚɞəɚɐɟɤůɖ. ȾŬŰɎ Űɞɜ Mize22 (1987) ŬɡŰɏɠ 

ɞɘ ŭɨɞ ůɢɏůŮɘɠ ɞɟɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ: 

- ȹɘŬůɨɜŭŮůɖ - ŬɚɚɖɚŮˊɑŭɟŬůɖ ɐ ɜŬ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Ɏɚɚɞ ůŰɞɘɢŮɑɞ  

- Ƀɚɞəɚɐɟɤůɖ ï ȼ ɞɟɔɎɜɤůɖ ŭɘɎűɞɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ůɢɏůŮɤɜ, ůŰɎůŮɤɜ, ůɡɛˊŮɟɘűɞɟɩɜ, əɚˊ., 

ůŮ ɛɑŬ Ŭɟɛɞɜɘəɐ ˊɟɞůɤˊɘəɧŰɖŰŬ. 

ȰɜŬ ŬɡŰɧɜɞɛɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ŮəŮɑɜɞ Űɞɡ ɞˊɞɑɞɡ ŰŬ ůŰɞɘɢŮɑŬ ˊɏɟɜɞɡɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ŬˊɞűɎůŮɘɠ ɢɤɟɑɠ 

ɜŬ Ůɘ́əɞɘɜɤɜɞɨɜ ɛŮ ɞˊɞɘɞŭɐˊɞŰŮ Ɏɚɚɞ ůŰɞɘɢŮɑɞ. ȰɜŬ ŭɘŬůɡɜŭŮŭŮɛɏɜɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ŮəŮɑɜɞ Űɞɡ 

ɞˊɞɑɞɡ ŰŬ ůŰɞɘɢŮɑŬ ɏɢɞɡɜ Ŭɛűɑŭɟɞɛɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ɎɚɚŬ ůŰɞɘɢŮɑŬ, ŬɚɚɎ ɚŬɛɓɎɜɞɡɜ ŬˊɞűɎůŮɘɠ ɔɘŬ 

Űɞ ŭɘəɧ Űɞɡɠ ɧűŮɚɞɠ. ȰɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ŮəŮɑɜɞ Űɞɡ ɞˊɞɑɞɡ ŰŬ ůŰɞɘɢŮɑŬ ɏɢɞɡɜ 

Ŭɛűɑŭɟɞɛɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ɎɚɚŬ ůŰɞɘɢŮɑŬ, əŬɘ ɚŬɛɓɎɜɞɡɜ ŬˊɞűɎůŮɘɠ ɔɘŬ Űɞ ůɡɚɚɞɔɘəɧ ɧűŮɚɞɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ȺŰůɘ, ŭɘŬůɡɜŭŮŭŮɛɏɜŬ ůɡůŰɐɛŬŰŬ ɏɢɞɡɜ ɛɘŬ ˊŬɟŬůɘŰɘəɐ ůɢɏůɖ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ 

ɞɚɞəɚɖɟɞɛɏɜŬ ůɡůŰɐɛŬŰŬ ˊɞɡ ŬɜŬˊŰɨůɞɡɜ ɛɘŬ ůɡɛɓɘɤŰɘəɐ ůɢɏůɖ. ȰɜŬ əŬɗɞɚɘəɧ ůɨůŰɖɛŬ ŮɑɜŬɘ ɛɘŬ 

ɞɛɎŭŬ ůŰɞɘɢŮɑɤɜ ɛŮ ɏɜŬ əŮɜŰɟɘəɧ ŮɚŮɔəŰɐ ɢɤɟɑɠ ɘəŬɜɧŰɖŰŬ ɔɘŬ Ůˊɘɛɏɟɞɡɠ ɚɐɣɖ ŬˊɞűɎůŮɤɜ. 

 

ȺɘəɧɜŬ 3 ȹɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ 23 

                                                           
22 MlZE, J. H. etal., (1985), Forming a corporate-wide CIM committee. Industrial Engineering, November, 75-80. 
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1.2.2 Ƀɟɘůɛɧɠ əŬɘ ɛɞɜŰŮɚɞˊɞɑɖůɖ ɞɚɞəɚɖɟɤɛɏɜɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ (CIM) 

ɃɚɞəɚɖɟɤɛɏɜŬ ůɡůŰɐɛŬŰŬ ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞɡɠ Shunk əŬɘ Filley (1986) ɤɠ çɖ əŬŰɎ ŭɡɜŬŰɧɜ ɓɏɚŰɘůŰɖ 

Ŭɝɘɞˊɞɑɖůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ ˊɧɟɤɜ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ůɨůŰɖɛŬ (ˊŬɟŬɔɤɔɐɠ) ɤɠ ůɨɜɞɚɞ. ɆŰɞɡɠ ˊɧɟɞɡɠ 

ůɡɔəŬŰŬɚɏɔɞɜŰŬɘ, ŰŬ ŭɘŬɗɏůɘɛŬ əŮűɎɚŬɘŬ, Ɏɜɗɟɤˊɞɘ, ŰŮɢɜɞɚɞɔɑŬ, ɛɖɢŬɜɏɠ əŰɚ.è, 23. Ƀ ůŰɧɢɞɠ Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ CIM ŮɑɜŬɘ ɖ ŮűŬɟɛɞɔɐ Űɞɡ ɞɟɘůɛɞɨ ůŮ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊŬɟŬɔɤɔɐɠ. 

ȼ ŬˊɞəɟɡˊŰɞɔɟɎűɖůɖ Űɖɠ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ɏɜɜɞɘŬɠ Űɞɡ CIM, ɛˊɞɟŮɑ ɜŬ ŮɟɛɖɜŮɡŰŮɑ ɤɠ Ůɝɐɠ: 

Å Ƀɚɞəɚɐɟɤůɖ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ Űɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ ůŮ ɏɜŬ ˊŬɟŬɔɤɔɘəɧ 

ůɨůŰɖɛŬ, ɐ  

Å ȼ ɢɟɐůɖ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ ůŮ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ 

ȷɜ əŬɘ ɞɘ ŭɨɞ ŮɟɛɖɜŮɑŮɠ űŬɑɜɞɜŰŬɘ ɗŮɤɟɖŰɘəɎ ɑŭɘŮɠ, ŮɑɜŬɘ ŬɟəŮŰɎ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɎ  Űɖɜ ŮűŬɟɛɞɔɐ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊɟɩŰɖɠ ŮɟɛɖɜŮɑŬɠ, ɖ ɏɛűŬůɖ ŮɑɜŬɘ ůŰɖɜ ɛɖɢŬɜɞɔɟɎűɖůɖ, ɧůɞ Űɞ ŭɡɜŬŰɧɜ 

ˊŮɟɘůůɧŰŮɟɤɜ ŮɟɔŬůɘɩɜ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɖ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŭɘəŰɨɞɡ ɧˊɞɡ ɞɘ ŰŮɟɛŬŰɘəɞɑ ůŰŬɗɛɞɑ 

ŬɜŰŬɚɚɎůɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ˊŬɑɟɜɞɡɜ ŬˊɞűɎůŮɘɠ. ɆŰɖ ŭŮɨŰŮɟɖ ŮɟɛɖɜŮɑŬ ɖ ɞɟɔɎɜɤůɖ əŬɗɞɟɑɕŮɘ 

ˊɟɩŰɖ Űɞ Ůɑŭɞɠ Űɖɠ Ůɜɞˊɞɑɖůɖɠ ɧˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ, əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɡˊɞɚɞɔɘůŰɏɠ 

əŬɘ ɎɚɚŬ ŮɟɔŬɚŮɑŬ ɔɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŬɡŰɐ ɖ ŮɜůɤɛɎŰɤůɖ. ȺɜŬɚɚŬəŰɘəɎ, ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

əŬɘ ɛɘŬ ˊɟɞůɏɔɔɘůɖ ˊɞɡ ɗŬ ůɡɜŭɡɎɕŮɘ əŬɘ  Űɘɠ ŭɨɞ ŮɟɛɖɜŮɑŮɠ.  

ȼ ɀɖɢŬɜɞɟɔɎɜɤůɖ ůɡɢɜɎ ɗŬ ɞŭɖɔɐůŮɘ ůŮ ɎɛŮůɖ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ əŬɘ ɞűɏɚɖ ɔɘŬ ŰŬ ŮɛˊɚŮəɧɛŮɜŬ 

ŰɛɐɛŬŰŬ.  ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɩɜ Űɤɜ Ůˊɘˊɚɏɞɜ ůŰɧɢɤɜ Űɞ ŰɛɐɛŬ ɛˊɞɟŮɑ ɜŬ ɢɟŮɘŬůŰŮɑ ɜŬ ŬɚɚɎɝŮɘ 

ɞɟɘůɛɏɜŮɠ ɚŮɘŰɞɡɟɔɘəɏɠ ɛŮɗɧŭɞɡɠ, ɐ ɜŬ ŮˊŬɜŬˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ ɛɏɗɞŭɞɘ ɛŮŰɎŭɞůɖɠ ŭŮŭɞɛɏɜɤɜ / 

ŬˊɞűɎůŮɤɜ / ɡɚɘəɩɜ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ Ŭˊɧ ɛɧɜɞ Űɞɡ ɛˊɞɟŮɑ ɜŬ ŬˊŬɘŰŮɑ ˊɟɧůɗŮŰŮɠ ŮˊŮɜŭɨůŮɘɠ ɐ ɧˊɞɘŮɠ 

ŭŮɜ ŮɑɜŬɘ ˊɎɜŰɞŰŮ ŮűɘəŰɏɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ˊɞɚɚɏɠ ŮŰŬɘɟŮɑŮɠ ŭɡůəɞɚŮɨɞɜŰŬɘ ɜŬ ŬɜŬŭɘŬɛɞɟűɩůɞɡɜ Űɖɜ 

ŭɞɛɐ Űɞɡɠ, Űɖ ɢɟɖɛŬŰɞŭɧŰɖůɖ, Űɖɜ əŬŰŬůəŮɡɐ əŬɘ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡɠ Ůűɧůɞɜ Űɞ əŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ 

ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ.  

Ƀɘ ŮŰŬɘɟŮɑŮɠ ŬɡŰɏɠ ŮɑɜŬɘ ůɡɜɐɗɤɠ ˊɘɞ ŭɘůŰŬəŰɘəɏɠ ɜŬ ŮɔəŬŰŬɚŮɑɣɞɡɜ ˊŬɚŬɘɧŰŮɟŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ ɏɜŬ 

ɜŮɧŰŮɟɞ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ. ȷɠ ɡˊɞɗɏůɞɡɛŮ Űɖɜ ˊŮɟɑˊŰɤůɖ ɛɘŬɠ ŮŰŬɘɟŮɑŬɠ Űɖɠ ɞˊɞɑŬɠ ŰɛɐɛŬ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ ɢɟŮɘɎůŰɖəŮ ɏɜŬ ɢɟɧɜɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ ŮɔəŬŰɎůŰŬůɖ Ůɜɧɠ ɜɏɞɡ ɟɞɛˊɞŰɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ ɢŮɘɟɘůɛɞɨ ɡɚɘəɩɜ. ɄŬɟɎɚɚɖɚŬ Űɞ ŰɛɐɛŬ ŭɘŬɜɞɛɐɠ ŮˊŬɜŬůɢŮŭɘŬůŰŮɑ Űɘɠ ůɡůəŮɡŬůɑŮɠ, ɏŰůɘ 

ɩůŰŮ ɜŬ ɛŮɘɩůŮɘ ŮůɤŰŮɟɘəɎ əɧůŰɖ. ȼ ɛŮɚɏŰɖ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɔɘŬ ɛɘŬ ŰɏŰɞɘŬ ŬɜŰɘəŬŰɎůŰŬůɖ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ɚɎɓŮɘ ɡˊɧɣɖ Űɖɠ Űɘɠ ŬɚɚŬɔɏɠ Űɞɡ ŰɛɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ, ɏŰůɘ ɩůŰŮ ɜŬ ŮɑɜŬɘ ɛŮŰŬɝɨ Űɞɡɠ 

ůɡɛɓŬŰɏɠ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ɖ ŮŰŬɘɟŮɑŬ ŬɡŰɐ ŬˊŬɘŰŮɑ  ůŮ ɧɚŬ ŰŬ ɏɟɔŬ ŬɡŰɞɛŬŰɘůɛɞɨ ˊɞɡ Űɟɏɢɞɡɜ 

ˊŬɟɎɚɚɖɚŬ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ ɞɛɎŭŮɠ Ŭˊɧ ɧɚŬ ŰŬ ŮɛˊɚŮəɧɛŮɜŬ ŰɛɐɛŬŰŬ. 

                                                           

23 A scheme for classifying integration types in CIM, SANGHOY K. DAS, INT. J. COMPUTER INTEGRATED 

MANUFACTURING, 1992, VOL. 5, NO. 1, 10-17, p.12 ççthe optimization over time, of all components comprising an organizational 

system that generates a measurable output. These include all fixed and tangible assets, people, money, information, technology and 

energyè 

 



22 ɳɿʁʆɶʆɮ мΥ ʅˏʴ˔ˊˇ˄ʰ ɾˇ˄ˍʷ˂ʰ ʃʰˊʱʴ˖ʴʹˌ 

 

 ɮ˅ʽˇ˂ˈʴʹˋʹ ʇ˂ˇˉˇʾʹˋʹˌ ¦-Shaped ɱˊʰ˃˃ʺˌ ʅˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ | ɮˊʴˎˊ˗ ɹΦ ʊˊʰʴˁʽʰʵʱˁʹ 

 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ŭɑɜɞɜŰŬɘ ɛŮɟɘəɞɑ Ŭˊɧ Űɞɡɠ ŮˊɘəɟŬŰɏůŰŮɟɞɡɠ ɞɟɘůɛɞɨɠ ɔɘŬ ůɡůŰɐɛŬŰŬ CIM: 

ñCIM is the complete integration of all the elements of the manufacturing sub-systems, starting with 

the conception and modeling of products and ending with shipment and servicing. It includes tie-in 

with activities such as optimization, mathematical modeling, and scheduling.ò (National Research 

Council 1986)24 

 

ñCIM is the use of computer and information/communication technologies to effectively integrate all 

of the engineering/design functions, manufacturing planning functions, equipment/process 

technologies, manufacturing control processes and management functions necessary to convert raw 

materials, labor, energy and information into a high quality, profitable product within a reasonable 

amount of time.ò  (Garrett Turbine Engine Co. (Mize 1985))25 

ñCIM is the integration of the total manufacturing enterprise through the use of integrated systems 

and data communications coupled with new managerial philosophies that improve organizational and 

personal efficiency.ò (Society of Manufacturing  Engineers (SME Blue Book, 1990))26 

 ɆɡɛˊŮɟŬůɛŬŰɘəɎ Ŭˊɧ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɞɟɘůɛɞɨɠ əŬŰŬɚŬɓŬɑɜɞɡɛŮ ɧŰɘ CIM ŮɑɜŬɘ ŰŬ ɞɚɞəɚɖɟɤɛɏɜŬ 

ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ ˊɞɡ Ŭɝɘɞˊɞɘɞɨɜ ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ (ˊɢ. ɅɞɛˊɞŰɘəɐ) əŬɘ ɖɚŮəŰɟɞɜɘəɞɨ 

ɡˊɞɚɞɔɘůŰɏɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ Űɘɠ ŬˊŬɘŰɞɨɛŮɜŮɠ əɤŭɘəɞˊɞɘɖɛɏɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ 

ŬɜŬűɞɟɘəɎ ɛŮ Ɏ ɨɚŮɠ, ŮɟɔŬŰɘəɧ ŭɡɜŬɛɘəɧ, ŮɜɏɟɔŮɘŬ əŰɚ, ɛŮ ůəɞˊɧ Űɖɜ ŬəɟɘɓɏůŰŮɟɖ əŬɘ ˊɞɘɞŰɘəɧŰŮɟɖ 

ˊŬɟŬɔɤɔɐ ˊɟɞɥɧɜŰɤɜ ůŮ ůɡɜŰɞɛɧŰŮɟɞ ɢɟɧɜɞ. 

Ⱥˊɘɛɏɟɞɡɠ ŮɟɔŬɚŮɑŬ Ůɜɧɠ CIM ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

Computer aided design (CAD): ɀŮ Űɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ, ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ, 

ŬˊɞɗɖəŮɨɞɜŰŬɘ əŬɘ ɛŮŰŬűɏɟɞɜŰŬɘ ɛɖɢŬɜɘəɎ ůɢɏŭɘŬ. 

Computer aided manufacturing (CAM ): ɀŮ Űɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ůɢŮŭɘɎɕɞɜŰŬɘ əŬɘ ɜŬ ŮɚɏɔɢɞɜŰŬɘ ɧɚŮɠ 

ɞɘ ŭɘŬŭɘəŬůɑŮɠ ˊŬɟŬɔɤɔɐɠ ɛɏůɤ Űɞɡ ɖɚŮəŰɟɞɜɘəɞɨ ɡˊɞɚɞɔɘůŰɐ. 

Computer integrated production planning & control (CIPP& C): ȷɡŰɧ Űɞ ŮɟɔŬɚŮɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ Ɏ ɡɚɩɜ, Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡ ŮɟɔŬŰɘəɞɨ 

ŭɡɜŬɛɘəɞɨ əŬɘ ɔɘŬ Űɖɜ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ˊɧɟɤɜ. 

Manufacturing  management (MGMT ) :ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ ˊɟɞɓɚɖɛɎŰɤɜ 

ˊɞɘɧŰɖŰŬɠ əŬɘ ůɢŮŭɘŬůɛɧ ůŰɟŬŰɖɔɘəɩɜ ˊŬɟŬɔɤɔɐɠ. 

 

1.2.3 ȺűŬɟɛɞɔɐ ɞɚɞəɚɖɟɤɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ  

ȷɜ əŬɘ ŬɡŰɐ Űɖ ůŰɘɔɛɐ ɡˊɎɟɢŮɘ ɛŮɔɎɚɖ ŰɎůɖ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɛŮŰŬˊɞɑɖůɖɠ, ŬɡŰɧ 

ŭŮɜ ůɖɛŬɑɜŮɘ ɧŰɘ ɞɚɞəɚɖɟɤɛɏɜŬ ůɡůŰɐɛŬŰŬ ŭŮɜ ɡˊɐɟɢŬɜ əŬɘ ůŰɞ ˊŬɟŮɚɗɧɜ. Ƀɘ ŭŮəŬŮŰɑŮɠ Űɞɡ 1920 

                                                           
24 NATIONAL RESEARCH COUNCIL, 1986, Towards a New Era in U.S. Manufacturing (Manufacturing Studies Board, National 

Research Council, Washington) pp. 119-120. 
25 MlZE, J . H., 1987, CIM: a perspective for the future of IEs. HE Conference Proceedings, Nashville, pp. 3-5 
26 SME BLUE BOOK, 1990, A Working Definition of Computer Integrated Manufacturing (SME Blue Book Series, Society of 

Manufacturing Engineers, Michigan). 
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əŬɘ 1930 ŮɑŭŬɜ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ůɨɜɗŮŰɤɜ ɓɘɞɛɖɢŬɜɘəɩɜ ůɡůŰɖɛɎŰɤɜ, ŰŬ ɞˊɞɑŬ ɐŰŬɜ ɞ ˊɟɧɔɞɜɞɠ  Ůɜɧɠ 

ŮɜɘŬɑɞɡ ůɡůŰɐɛŬŰɞɠ  ˊŬɟŬɔɤɔɐɠ. ȱŰŬɜ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑɞŭɞ ˊɞɡ ɞ Henry Ford ɏɢŰɘůŮ Űɞ River Rouge, 

ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ ɞɟɘůɛɏɜɞɡɠ ɤɠ ɖ ˊɘɞ ɞɚɞəɚɖɟɤɛɏɜɖ ɛɞɜɎŭŬ ˊŬɟŬɔɤɔɐɠ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŮ 

ˊɞŰɏ (Halberstam 1986)27. 

ɇɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ɔɑɜŬɛŮ ɛɎɟŰɡɟŮɠ Űɖɠ ŰŬɢŮɑŬɠ ŬɜɎˊŰɡɝɖɠ ɛɘŬɠ ˊɞɘəɘɚɑŬɠ ɛŮɗɧŭɤɜ ůɢŮŰɘəɩɜ 

ŰŮɢɜɞɚɞɔɘɩɜ (Ʉ.ɢ. ɟɞɛˊɧŰ, NC ɛɖɢŬɜɐɛŬŰŬ, CAD, əɚˊ.). ȾŬŰɎ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ ɧɛɤɠ ɖ ŬɜɎˊŰɡɝɖ  

ɞɚɞəɚɐɟɤůɖɠ ɛŮɗɧŭɤɜ, ŰŮɢɜɞɚɞɔɘɩɜ əŬɘ ŭɘŬŭɘəŬůɘɩɜ ɐŰŬɜ ůɢŮŰɘəɎ Ŭɟɔɐ. ȷɡŰɐ ɖ ɏɚɚŮɘɣɖ ŬɜɎˊŰɡɝɖɠ 

ŮɑɜŬɘ Ůɜ ɛɏɟŮɘ ɡˊŮɨɗɡɜɖ ɔɘŬ ŰŬ ɡˊɧ-ůɡůŰɐɛŬŰŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ, Űɖɠ ŬɡŰɞɛŬŰɞˊɞɑɖůɖɠ, əŬɘ 

ˊɚɖɟɞűɞɟɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ.  

1.2.4 ȾŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ŭɘŬűɧɟɤɜ Űɨˊɤɜ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ 

ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ ɞɚɞəɚɐɟɤůɖɠ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ ůŰɖɜ ɓɘɞɛɖɢŬɜɑŬ, ɞɘ ɞˊɞɑŮɠ ŮɑŰŮ 

Ŭűɞɟɞɨɜ ůŰɞ ɛɏůɞ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ, ŮɑŰŮ ůŰɞɡɠ űɞɟŮɑɠ ˊɞɡ ŮɜůɤɛŬŰɩɜɞɜŰŬɘ. ɆɡɜɖɗɏůŰŮɟŬ Ůɜ 

ŰɞɨŰɞɘɠ, Űɞ ɛɏůɞ ɗŬ ŮɑɜŬɘ əɎˊɞɘɞɠ ɛɖɢŬɜɘůɛɧɠ ɛŮŰŬűɞɟɎɠ ŭŮŭɞɛɏɜɤɜ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɖ 

ŬˊɞŭɞŰɘəɐ ɘəŬɜɧŰɖŰŬ ɢŮɘɟɘůɛɞɨ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɗŮɤɟŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ ɧŰɘ ŮɑɜŬɘ  ˊɟɞɦˊɧɗŮůɖ Űɖɠ 

CIM. ɆɨɛűɤɜŬ ɛŮ Űɞ Ⱥɗɜɘəɧ ȺɟŮɡɜɖŰɘəɧ Ɇɡɛɓɞɨɚɘɞ (National Research Council, USA - 1984)28  Űɞ  

CIM ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɧŰŬɜ: 

Å ɧɚŮɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ Űɤɜ ůɢŮŰɘəɩɜ ŭɘɞɘəɖŰɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ ɛˊɞɟɞɨɜ ɜŬ 

ŮəűɟŬůŰɞɨɜ ɛŮ Űɖ ɛɞɟűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ  

Å ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ŮɑɜŬɘ ůŮ ɛɘŬ ɛɞɟűɐ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬ́ŬɟŬɢɗɞɨɜ, ŮˊŮɝŮɟɔŬůɗɞɨɜ ůŰɞɜ 

ɡˊɞɚɞɔɘůŰɐ  

Å ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬŭɑŭɞɜŰŬɘ ŮɚŮɨɗŮɟŬ ɛŮŰŬɝɨ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɗô 

ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɞɡ ˊɟɞɥɧɜŰɞɠ.  

ȺɜŰɞɨŰɞɘɠ, ɞ ŬɜɤŰɏɟɤ ŭɘŬɢɤɟɘůɛɧɠ ˊŮɟɘɔɟɎűŮɘ ɛɧɜɞ ɏɜŬ Ůɑŭɞɠ ɞɚɞəɚɐɟɤůɖɠ, ŬɡŰɐɠ Űɤɜ  

ˊɚɖɟɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ (Zgorzelski - 1986)29. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɡˊɎɟɢɞɡɜ ŬɟəŮŰɞɑ 

ˊŮɟɘůůɧŰŮɟɞɘ Űɨˊɞɘ ɞɚɞəɚɐɟɤůɖɠ, ɛŮɟɘəɞɑ  Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ. ȰɜŬɠ ɓŬůɘəɧɠ 

ŭɘŬɢɤɟɘůɛɧɠ ŮɑɜŬɘ ɖ ɞɚɞəɚɐɟɤůɖ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɞɡɠ ˊɧɟɞɡɠ əŬɘ ůŰɘɠ ɚŮɘŰɞɡɟɔɑŮɠ. ȼ ˊɟɩŰɖ 

əŬŰɖɔɞɟɑŬ ŬűɞɟɎ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ, ŮɑŰŮ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɎɛŮůŬ, ŮɑŰŮ ɏɛɛŮůŬ 

ůŰɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ, Ůɜɩ ɖ ŭŮɨŰŮɟɖ ɓŬůɘəɐ əŬŰɖɔɞɟɑŬ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ 

ůɡɜɧɚɞɡ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

                                                           
27 HALBERSTAM, D., 1986, The Reckoning (William Morrow & Company, New York), 86-89. 
28 NATIONAL RESEARCH COUNCIL, 1986, Towards a New Era inU.S. Manufacturing (Manufacturing Studies Board, National 

Research Council, Washington) pp. 119-120. 
29 ZGORZELSKI, M., 1986, CIM: trends, problems, strategies.Computer Integrated Manufacturing, Society of Automotive Engineers, 

SP-663, Detroit, 21-30. 
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ɳʽˁˈ˄ʰ 4 ʆˏˉˇʽ ʁ˂ˇˁ˂ʺˊ˖ˋʹˌ ʅˎˋˍʹ˃ʱˍ˖˄ ʃʰˊʰʴ˖ʴʺˌ23 

1.2.4.1  Ƀɚɞəɚɐɟɤůɖ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɞɡɠ ˊɧɟɞɡɠ (Resource-oriented integration types) 

Ƀ ůŰɧɢɞɠ ŮɑɜŬɘ ˊɟɩŰɞɜ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɧŰɘ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ əɎɗŮ ˊɧɟɞɡ ůŰɖɟɑɕɞɡɜ Űɖɜ ɧɚɖ 

ŭɘŬŭɘəŬůɑŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ, əŬɘ ŭŮɨŰŮɟɞɜ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ůɡɛɓŬŰɧŰɖŰŬ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ŬɡŰɩɜ ɛŮ 

ɎɚɚŮɠ ůɡɜŬűŮɑɠ ɚŮɘŰɞɡɟɔɑŮɠ. 

Ƀɘ ŰɏůůŮɟɘɠ Ůˊɘɛɏɟɞɡɠ Űɨˊɞɘ ŬɡŰɐɠ Űɖɠ əŬŰɖɔɞɟɑŬɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

Computer and network integration 

ȷűɞɟɎ ůŰɞ ůɢŮŭɘŬůɛɧ ŭɘəŰɡŬəɩɜ ůɡůŰɖɛɎŰɤɜ, ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰɟɏˊɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ 

ˊɟɞɔɟŬɛɛɎŰɤɜ ɛŮŰŬɝɨ ɧɚɤɜ  Űɤɜ  ɡˊɞɚɞɔɘůŰɩɜ Űɞɡ ɞɟɔŬɜɘůɛɞɨ, əŬɘ ɜŬ ŮˊɘŰɟɏɣŮɘ Űɖɜ ŮɘůŬɔɤɔɐ əŬɘ 

ŭɘŬɓɑɓŬůɖ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ɧɚŮɠ Űɞɡɠ ŮˊɘɗɡɛɖŰɞɨɠ əɧɛɓɞɡɠ. ȷɡŰɎ ˊɞɡ əŬɗɞɟɑɕɞɡɜ ɏɜŬ ůɨůŰɖɛŬ 

ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ  ɤɠ ɞɚɞəɚɖɟɤɛɏɜɞ ŭɑəŰɡɞ ŮɑɜŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ ŭɑəŰɡŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ 

ŬˊɞɗɐəŮɡůɖɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ɞɘ ůɡůəŮɡɏɠ ŬɜɎəŰɖůɖɠ. ɆɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ 

(DBMS), ŬɟɢɘŰŮəŰɞɜɘəɏɠ əŬŰŬɜŮɛɖɛɏɜɤɜ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ, ŰɞˊɘəɎ ŭɑəŰɡŬ (LANs), ŬɜɞɘɢŰɏɠ 

ŭɘŮˊŬűɏɠ ůɡůŰɐɛŬŰɞɠ (OSI), ŮɑɜŬɘ ɛɧɜɞ ɛŮɟɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ Űɤɜ ŭɘŬɗɏůɘɛɤɜ  ŰŮɢɜɞɚɞɔɘɩɜ - ɚɨůŮɤɜ 

ɔɘŬ ŬɡŰɧ Űɞɜ Űɨˊɞ ŮɜůɤɛɎŰɤůɖɠ. ɇɞ əɨɟɘɞ Ůɛˊɧŭɘɞ ɔɘŬ Űɖɜ ɞɚɞəɚɐɟɤůɖ Ůɜɧɠ ˊɚɖɟɞűɞɟɘŬəɞɨ 

ŭɘəŰɨɞɡ ŮɑɜŬɘ ɖ ˊɞɘəɘɚɞɛɞɟűɑŬ ůŮ ˊɚŬŰűɧɟɛŮɠ əŬɘ Ůɝɞˊɚɘůɛɧ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɐŭɖ ŰɞˊɞɗŮŰɖɛɏɜŬ 

ůŮ əɎɗŮ əɧɛɓɞ. 

Equipment integration 

ɆŮ əɎɗŮ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ ɡˊɎɟɢŮɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ Ůɝɞˊɚɘůɛɧ əŬɘ ɛɖɢŬɜɐɛŬŰŬ ɧˊɤɠ, ɢŮɘɟɘůɛɞɨ 

ɡɚɘəɩɜ, ŬˊɞɗɐəŮɡůɖɠ, ɛŮŰŬűɞɟɎɠ əŰɚ. ȼ ɞɚɞəɚɐɟɤůɖ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ŬűɞɟɎ ůŰɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ 

Ůˊɘɚɞɔɐ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ɏŰůɘ ɩůŰŮ əɎɗŮ ŮɑɜŬɘ ůɡɛɓŬŰɧɠ ɛŮ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ, ŰŬ  ɡɚɘəɎ əŬɘ ɡˊɎɟɢɞɜŰŬ 

ɛɖɢŬɜɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ.  ɀŮ Űɖɜ ŬɡɝŬɜɧɛŮɜɖ ɢɟɐůɖ  ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞɡ  Ůɝɞˊɚɘůɛɞɨ, ŬɡŰɧɠ ɞ Űɨˊɞɠ 

Űɖɠ ɞɚɞəɚɐɟɤůɖɠ ɔɑɜŮŰŬɘ ɧɚɞ əŬɘ ˊɘɞ əɟɑůɘɛɞɠ. 
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Facilities integration 

Ƀ ůɢŮŭɘŬůɛɧɠ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ ɔŮɜɘəɧŰŮɟŬ Űɤɜ ɡˊɞŭɞɛɩɜ Ůɜɧɠ ŮɟɔɞůŰŬůɑɞɡ ŬˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ 

ŰŬ  ˊŬɟŬŭɞůɘŬəɎ ɗɏɛŬŰŬ ˊɞɡ ŬˊŬůɢɞɚɞɨɜ Űɞ Industrial Engineering, ŮɘŭɘəɎ ɧŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛŮɚɏŰɖ 

ɞɚɞəɚɐɟɤůɖɠ. Ƀɘ əɞɘɜɏɠ ɛɏɗɞŭɞɘ ŮůŰɘɎɕɞɡɜ əɡɟɑɤɠ ůŰɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɟɞɐɠ Űɞɡ ɡɚɘəɞɨ 

(material flow). ȺɜŰɞɨŰɞɘɠ, ůŰɞɜ ůɢŮŭɘŬůɛɧ ŮɔəŬŰŬůŰɎůŮɤɜ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ůɞɓŬɟɎ ɡˊɧɣɖ 

ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ, ɟɞɐ ˊɚɖɟɞűɞɟɘɩɜ, ɛŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ,  ˊɞɘɞŰɘəɧɠ  ɏɚŮɔɢɞɠ əŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ 

Űɖɠ ɡˊɎɟɢɞɡůŬɠ ŰŮɢɜɞɚɞɔɑŬɠ.  

Material integration 

ȼ Ůˊɘɚɞɔɐ Űɤɜ ɡɚɘəɩɜ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɓŬůɑɕŮŰŬɘ ůɡɜɐɗɤɠ ůŰɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡɠ əŬɘ ůŰɞ 

əɧůŰɞɠ Űɞɡɠ. ɇɞ material integration ŬűɞɟɎ ůŰɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ Ɏ 

ɡɚɩɜ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŭɘŬůŰɎůŮɘɠ, ɐ ŬˊɞŭŮəŰɎ ŮˊɑˊŮŭŬ ˊɞɘɧŰɖŰŬɠ. Ƀɘ ˊɟɞŭɘŬɔɟŬűɏɠ ŬɡŰɏɠ ɏɢɞɡɜ 

ůɢŮŭɘŬůŰŮɑ ɔɘŬ Űɖɜ ɛɏɔɘůŰɖ ŭɡɜŬŰɐ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ ůŰɞ ɡɚɘəɧ  Ŭˊɧ Űɖɜ ˊŬɟŬɔɤɔɐ. 

ɄŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ŬɝɘɞˊɘůŰɑŬ əŬŰŬůəŮɡŬůŰɐ - ˊɟɞɛɖɗŮɡŰɐ, ˊɞɘɧŰɖŰŬ ůɡɜŰɐɟɖůɖɠ, ŮɡəɞɚɑŬ ɢŮɘɟɘůɛɞɨ, 

əɚˊ., ɗŮɤɟɞɨɜŰŬɘ ɧŰɘ Ŭɜɐəɞɡɜ ůŮ ŬɡŰɧ Űɞ Ůɑŭɞɠ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ. 

1.2.4.2  Ƀɚɞəɚɐɟɤůɖ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɘɠ ɚŮɘŰɞɡɟɔɑŮɠ (Activity-oriented integration types) 

Ƀ ůŰɧɢɞɠ ŬɡŰɐɠ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ ŮɑɜŬɘ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɧŰɘ ɞɘ ŮɟɔŬůɑŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ əŬŰɎ 

Űɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ Ůɝɞɘəɞɜɞɛɞɨɜ əɧůŰɖ əŬɘ Ŭˊɞűɏɟɞɡɜ Űɞ ɛɏɔɘůŰɞ ŭɡɜŬŰɧ ɧűŮɚɞɠ ůŮ 

ůɡɜŰɞɛɧŰŮɟɞ ɢɟɧɜɞ. ɄŬɟŬəɎŰɤ ŮɑɜŬɘ ɞɘ ˊɏɜŰŮ Űɨˊɞɘ ɞɚɞəɚɐɟɤůɖɠ ŬɡŰɐ Űɖɠ əŬŰɖɔɞɟɑŬɠ: 

Process integration 

ȼ ˊŬɟŬůəŮɡɐ Ůɜɧɠ ˊɟɞɥɧɜŰɞɠ ɛˊɞɟŮɑ ɜŬ ŬɜŬɚɨŮŰŬɘ ůŮ ɛɑŬ ŬəɞɚɞɡɗɑŬ ŭɘŮɟɔŬůɘɩɜ, əŬɗŮɛɘɎ Ŭˊɧ Űɘɠ 

ɞˊɞɑŮɠ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŬɝɑŬ Űɞɡ ˊɟɞɥɧɜŰɞɠ. ȼ ŮɜůɤɛɎŰɤůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ŬűɞɟɎ Űɞɜ ůɢŮŭɘŬůɛɧ 

əŬɘ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ŭɘŮɟɔŬůɘɩɜ, ɏŰůɘ ɩůŰŮ ɜŬ ŭŬˊŬɜɎŰŬɘ ɖ ŮɚɎɢɘůŰɖ ŭɡɜŬŰɐ ˊɟɞůˊɎɗŮɘŬ ůŰɖɜ 

ɛŮŰŬűɞɟɎ Űɞɡ ɖɛɘ- ɏŰɞɘɛɞɡ ˊɟɞɥɧɜŰɞɠ Ŭˊɧ ŭɘŬŭɘəŬůɑŬ ůŮ ŭɘŬŭɘəŬůɑŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŮɎɜ ɏɜŬ ˊɟɞɥɧɜ 

ˊŬɟŬůəŮɡɎɕŮŰŬɘ Ŭˊɧ ŭɨɞ ŭɘŮɟɔŬůɑŮɠ ȷ əŬɘ ȸ, ɛŮ C Űɖɜ ɛŮŰŬűɞɟɎ Ŭˊɧ Űɖɜ ȷ ůŰɖ ȸ ŭɘŬŭɘəŬůɑŬ. 

ȺɜŰɞɨŰɞɘɠ, ɛŮ Űɞɜ ůɢŮŭɘŬůɛɧ ɞɚɞəɚɖɟɤɛɏɜɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊŬɟŬɔɤɔɐɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ ɧŰɘ ɖ 

ŭɘŬŭɘəŬůɑŬ C ŭŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ. ȼ ɏɚɚŮɘɣɖ Űɞɡ Process integration  ɔŮɜɘəɧŰŮɟŬ ŬɡɝɎɜŮɘ 

ůɖɛŬɜŰɘəɎ Űɞ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɡˊɞɓŬɗɛɑɕŮɘ Űɖɜ Ŭˊɧŭɞůɖ. ɀŮ Űɖɜ ɓɞɐɗŮɘŬ Űɤɜ ɖɚŮəŰɟɞɜɘəɩɜ 

ɡˊɞɚɞɔɘůŰɩɜ, Űɤɜ ɛŮɗɧŭɤɜ ůɢŮŭɘŬůɛɞɨ ŭɘŬŭɘəŬůɘɩɜ ˊŬɟŬɔɤɔɐɠ, əŬɗɩɠ əŬɘ ɞɘ ɛɏɗɞŭɞɘ 

Ůɝɞɘəɞɜɧɛɖůɖɠ ˊɧɟɤɜ əŬɘ Ůɝɞˊɚɘůɛɞɨ ŬˊɞŰŮɚɞɨɜ ɛŮɟɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɚɨůŮɤɜ Űɞɡ  Process 

integration. 

Information integration 

ȼ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ ɛˊɞɟŮɑ ɜŬ ŬɜŬɚɡɗŮɑ ůŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŮˊŮɝŮɟɔŬůɑŬɠ 

ŭŮŭɞɛɏɜɤɜ. ȷɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŮɑɜŬɘ ɡˊɧ Űɖ ɛɞɟűɐ ŬɜɎɚɡůɖɠ ŬˊŬɘŰɞɨɛŮɜɤɜ ɡɚɘəɩɜ 

(ȸɃɀ), ˊɟɞɔɟɎɛɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ, ůɢŮŭɑɞɡ ŭɘŬŭɘəŬůɑŬɠ, ůɢŮŭɑɞɡ Űɞɡ ˊɟɞɥɧɜŰɞɠ, CNC 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɛɖɢŬɜɩɜ, ˊɟɞɔɟɎɛɛŬŰɞɠ Ůɚɏɔɢɞɡ ɟɞɛˊɧŰ, ŭɘŬɔɟɎɛɛŬŰɞɠ Ůɚɏɔɢɞɡ Űɖɠ ˊɞɘɧŰɖŰŬɠ, 

ə.ɚˊ. ȼ ɞɚɞəɚɐɟɤůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ˊŬɟŬɔɤɔɐ əŬɘ Űɖ ɢɟɐůɖ ŬɡŰɩɜ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ  ɏɜŬ ŬˊɞŰŮɚŮůɛŬŰɘəɧ əŬɘ ŬˊɞŭɞŰɘəɧ Űɟɧˊɞ. ȰŰůɘ ɖ ŮɜůɤɛɎŰɤůɖ ˊɚɖɟɞűɞɟɘɩɜ Ŭˊɧ Űɞɜ 
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ɡˊɞɚɞɔɘůŰɐ ŭɘŬűɏɟŮɘ Ŭˊɧ Űɖɜ ɞɚɞəɚɐɟɤůɖ Ůɜɧɠ ŭɘəŰɨɞɡ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ɛɧɜɞ ɛŮ Űɖɜ ɛŮŰŬűɞɟɎ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ůŰɞɡɠ əɧɛɓɞɡɠ. ȼ ŮɜůɤɛɎŰɤůɖ ˊɚɖɟɞűɞɟɘɩɜ ˊɟɞůˊŬɗŮɑ ɜŬ ŮɝŬůűŬɚɑůŮɘ ɧŰɘ ˊɟɩŰɞɜ ŰŬ 

ŬˊŬɟŬɑŰɖŰŬ  ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ˊɟɞůˊŮɚɎůɘɛŬ əŬɘ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ɔɘŬ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ 

əŬŰɎɚɚɖɚŮɠ ŬˊɞűɎůŮɘɠ, əŬɘ ŭŮɨŰŮɟɞɜ ŰŬ ŭŮŭɞɛɏɜŬ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞəɟɡˊŰɞɔɟŬűɖɗɞɨɜ Ŭˊɧ 

ɞˊɞɘɞŭɐˊɞŰŮ ɢɟɐůŰɖ. Ⱥˊɘɛɏɟɞɡɠ  ɡˊɞəŬŰɖɔɞɟɑŮɠ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ ˊɚɖɟɞűɞɟɘɩɜ ŮɑɜŬɘ ŰŬ 

Transformation integration əŬɘ Transactional integration. 

Decision tool integration 

ȼ ŮɜůɤɛɎŰɤůɖ ŬɡŰɐ ŮɝŬůűŬɚɑɕŮɘ ɧŰɘ ɞɘ ůŰɧɢɞɘ Űɤɜ Ůˊɘɛɏɟɞɡɠ ŬˊɞűɎůŮɤɜ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ŬɡŰɧɛŬŰŬ 

Ŭˊɧ ɛɖɢŬɜɐɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ˊŬɟŬɔɤɔɐ, ŮɑɜŬɘ ůɡɛˊɚɖɟɤɛŬŰɘəɞɑ ˊɟɞɠ Űɞɡɠ ɔŮɜɘəɞɨɠ 

ůŰɧɢɞɡɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏɜŬ ɟɞɛˊɧŰ ˊɟɞůˊŬɗŮɑ ɜŬ ɞɚɞəɚɖɟɩůŮɘ Űɞ ɏɟɔɞ Űɞɡ ůŰɞ 

ůɡɜŰɞɛɧŰŮɟɞ ŭɡɜŬŰɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ŬɚɚɎ ɞ ůŰɧɢɞɠ ŬɡŰɧɠ ɗŬ ɛˊɞɟɞɨůŮ ˊɟɞəŬɚɏůŮɘ ŬɜɘůɞɟɟɞˊɑŬ 

ůŰɖ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ (line balancing) əŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɎɚɚŬ ˊɟɞɓɚɐɛŬŰŬ. ɇɞ ɟɞɛˊɧŰ ɗŬ ˊɟɏˊŮɘ 

ɤɠ Ůə ŰɞɨŰɞɡ ˊɟɞůˊŬɗŮɑ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɐůŮɘ Űɖɜ ŬɜɘůɞɟɟɞˊɑŬ, əŬɘ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ 

Űɞɜ Ůˊɘˊɚɏɞɜ ɢɟɧɜɞ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ŮɟɔŬůɑŬɠ. ɇɞ ŮɟɔŬɚŮɑɞ  ɡˊɞůŰɐɟɘɝɖɠ 

ɞɚɞəɚɖɟɤɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɞűɎůŮɤɜ ŰŮɑɜŮɘ ɞɚɞɏɜŬ ɜŬ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůŰŬ CIM ɛŮ Űɖɜ ˊɎɟɞŭɞ 

Űɤɜ ɢɟɧɜɤɜ. ȰɜŬ Ɏɚɚɞ ˊŬɟɎŭŮɘɔɛŬ ŬɡŰɐɠ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ ŮɑɜŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ ɞɚɘəɐɠ ˊɞɘɧŰɖŰŬɠ 

(TQM). Ƀɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛɏɗɞŭɞɘ ŭɘŬůűɎɚɘůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ, ɞ ɏɚŮɔɢɞɠ ˊɞɘɧŰɖŰŬɠ əŬɘ  ɖ ŮɝɡˊɖɟɏŰɖůɖ 

Űɤɜ ˊŮɚŬŰɩɜ ɏɢŮɘ ŮɜůɤɛŬŰɤɗŮɑ ɛŮ ŮˊɘŰɡɢɑŬ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ȹɘɞɑəɖůɖɠ Ƀɚɘəɐɠ ɄɞɘɧŰɖŰŬɠ Ŭˊɧ ˊɞɚɚɏɠ 

ŮŰŬɘɟŮɑŮɠ. 

Control integration 

Ⱥɜɩ Űɞ ŮɟɔŬɚŮɑɞ ɡˊɞůŰɐɟɘɝɖɠ ɞɚɞəɚɖɟɤɛɏɜɤɜ  ŬˊɞűɎůŮɤɜ  ŬűɞɟɎ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ 

ɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŬˊɞűɎůŮɘɠ, ɞɚɞəɚɐɟɤůɖ Űɞɡ Ůɚɏɔɢɞɡ ŬűɞɟɎ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ɑŭɘɤɜ Űɤɜ 

ŬˊɞűɎůŮɤɜ. ȼ ŮɜůɤɛɎŰɤůɖ ŬɡŰɐ ŮɝŬůűŬɚɑɕŮɘ ɧŰɘ ɞɘ ŬˊɞűɎůŮɘɠ Űɤɜ ɡˊɞůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ 

ɡˊɞůŰɖɟɘəŰɘəɏɠ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ůɡɛˊɚɖɟɤɛŬŰɘəɏɠ ˊɟɞɠ Űɞ ůɡɜɞɚɘəɧ ůŰɧɢɞ. ȼ ɏɜŰŬɝɖ ˊɟɞɦˊɞɗɏŰŮɘ 

Űɞɜ ɚŮˊŰɞɛŮɟɐ ůɢŮŭɘŬůɛɧ ůŰɟŬŰɖɔɘəɐɠ ˊŬɟŬɔɤɔɐɠ Ŭˊɧ Űɞ ŬɜɩŰŮɟɞ ŮˊɑˊŮŭɞ ŭɘɞɑəɖůɖɠ ɏɤɠ Űɞ 

ɢŬɛɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ ˊŬɟŬɔɤɔɐɠ. Ƀɘ Hayes əŬɘ Wheelwright (1984) ˊɟɞůŭɘɞɟɑɕɞɡɜ Űɖ ůɡɜɞɢɐ əŬɘ Űɞ 

ŬɜŰŬɔɤɜɘůŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ, ɤɠ əɟɘŰɐɟɘŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ɛɘŬɠ ůŰɟŬŰɖɔɘəɐɠ30. ȾŬɘ ŰŬ ŭɨɞ ŬɡŰɎ 

ůɡɜŭɏɞɜŰŬɘ ůŰŮɜɎ ɛŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ ůɡůŰɖɛɎŰɤɜ Ůɚɏɔɢɞɡ əŬɘ ŮɑɜŬɘ əɟɑůɘɛɖɠ ůɖɛŬůɑŬɠ ɔɘŬ Űɖɜ 

ŮˊɘŰɡɢɑŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ CIM. Ƀ ɏɚŮɔɢɞɠ, ŰŬ ŮɟɔŬɚŮɑŬ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ, əŬɗɩɠ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ 

ɛŬɕɑ ůɢɖɛŬŰɑɕɞɡɜ ɏɜŬ əɚŮɘůŰɧ ɓɟɧɢɞ, ɞ ɞˊɞɑɞɠ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟŬűŮɑ ɤɠ Ůɝɐɠ: ɞɘ ůɤůŰɏɠ  ˊɚɖɟɞűɞɟɑŮɠ 

ŭɘŬůűŬɚɑɕɞɡɜ Űɖ ɓɏɚŰɘůŰɖ ɢɟɐůɖ Űɤɜ ŮɟɔŬɚŮɑɤɜ, ŰŬ əŬŰɎɚɚɖɚŬ ŮɟɔŬɚŮɑŬ ŮɝŬůűŬɚɑɕɞɡɜ əŬɚɨŰŮɟŮɠ 

ŬˊɞűɎůŮɘɠ, əŬɗɩɠ əŬɘ ɞɘ ůɤůŰɏɠ ŬˊɞűɎůŮɘɠ ŭɘŬɛɞɟűɩɜɞɡɜ Űɞ əŬɚɨŰŮɟɞ ůɨůŰɖɛŬ. Ƀ ŮɜŰɞˊɘůɛɧɠ Űɤɜ 

ůɤůŰɩɜ ŬˊɞűɎůŮɤɜ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŬɟəŮŰɎ ŭɨůəɞɚɧɠ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ŬˊŬɘŰŮɑ ɔɜɩůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ ɤɜ Ůˊɘɛɏɟɞɡɠ ɡˊɧ - ůɡůŰɖɛɎŰɤɜ. ȼ ȷŮɟɞˊɞɟɑŬ Űɤɜ ȼɄȷ ɏɢŮɘ ŬɜŬˊŰɨɝŮɘ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ 

IDEF ɤɠ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɤɜ ɞɚɞəɚɖɟɤɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ 

(Manual IDEF 1981). ȼ ɛŮɗɞŭɞɚɞɔɑŬ ŬɡŰɐ ŮůŰɘɎɕŮɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɖɜ ɡˊɞůŰɐɟɘɝɖ ɞɚɞəɚɖɟɤɛɏɜɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ, ŬˊɞűɎůŮɤɜ, əŬɘ ɏɚŮɔɢɞɡ. 

                                                           
30 HAYES, R. H., and WHEELWRIGHT, S. C , 1984, Restoring Our Competitive Edge (John Wiley, New York) 
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Product integration 

ȼ ŮɜůɤɛɎŰɤůɖ ŬɡŰɐ ŮˊɘɢŮɘɟŮɑ ɜŬ ɓŮɚŰɘůŰɞˊɞɘɖɗŮɑ ɞ ůɢŮŭɘŬůɛɧɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ Ůɜɧɠ ˊɟɞɥɧɜŰɞɠ. 

ȺɑɜŬɘ ůɡɜɎɟŰɖůɖ Űɖɠ ŬˊɚɞɨůŰŮɡůɖɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ, Űɖɠ ŮɡəɞɚɑŬɠ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ, Űɞɡ 

ŮˊɑˊŮŭɞɡ Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊŬɟŬɔɤɔɐɠ, əŬɘ Űɤɜ ŮˊɘˊŰɩůŮɤɜ ůŰŬ ŬˊɞɗɏɛŬŰŬ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ ˊɟɞɥɧɜŰŬ 

ɛˊɞɟɞɨɜ ɜŬ ůɢŮŭɘŬůŰɞɨɜ ɛŮ ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ, ɏəŬůŰɞɠ Űɤɜ ɞˊɞɑɤɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɑɜŬɘ 

ɘůɞŭɨɜŬɛɞɠ ɤɠ ˊɟɞɠ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ ˊŮɚŬŰɩɜ, ŬɚɚɎ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɞɨɠ ɓŬɗɛɞɨɠ 

ŭɡůəɞɚɑŬɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ. 

ȼ ŮɜůɤɛɎŰɤůɖ Űɞɡ ˊɟɞɥɧɜŰɞɠ ŮɝŬůűŬɚɑɕŮɘ ɧŰɘ ɗŬ ŮˊɘɚŮɔŮɑ ɖ əŬŰŬɚɚɖɚɧŰŮɟɖ ůɢŮŭɑŬůɖ, ůɨɛűɤɜŬ ɛŮ 

ŰŬ ˊŬɟŬˊɎɜɤ əɟɘŰɐɟɘŬ. ɀɏɗɞŭɞɘ ɧˊɤɠ ɞ ůɢŮŭɘŬůɛɧɠ ɔɘŬ ůɡɜŬɟɛɞɚɧɔɖůɖ Űɤɜ Boothroyd əŬɘ 

Dewhurst (1983)31, ɐ ɞ ŰɟɘůŭɘɎůŰŬŰɞɠ animation ůɢŮŭɘŬůɛɧɠ ŬˊɞŰŮɚɞɨɜ ˊŬɟŬŭŮɑɔɛŬŰŬ ŰŮɢɜɞɚɞɔɘɩɜ 

ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ. 

1.3 ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟŬɔɤɔɐɠ 

1.3.1 ɄŬɟɎɛŮŰɟɞɘ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ 

ɄɟɞɓɚɏɣŮɘɠ  

ȼ ŬɓŮɓŬɘɧŰɖŰŬ ˊɞɡ ˊɞɚɚɏɠ űɞɟɏɠ ɢŬɟŬəŰɖɟɑɕŮɘ Űɖ ɕɐŰɖůɖ ˊɟɞɥɧɜŰɤɜ ɐ ɡˊɖɟŮůɘɩɜ əŬɘ, ůɡɜŮˊɩɠ, Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ ůŮ ɛɖɢŬɜɏɠ, ɡɚɘəɎ, əŮűɎɚŬɘŬ, Ŭɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ əŬɘ, ɔŮɜɘəɎ, ŭɡɜŬɛɘəɧŰɖŰŬ ˊɞɡ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɩůŰŮ ɜŬ ɘəŬɜɞˊɞɘɖɗŮɑ ɖ ɕɐŰɖůɖ əŬŰɏůŰɖůŮ ŬɜŬɔəŬɑŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɛŮɗɧŭɤɜ 

ˊɟɧɓɚŮɣɖɠ. Ƀ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ əŬɘ ɞ ɏɚŮɔɢɞɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ, ŮɘŭɘəɧŰŮɟŬ, ŬˊŬɘŰɞɨɜ ŮəŰɘɛɐůŮɘɠ ɧůɞɜ 

ŬűɞɟɎ Űɖɜ ˊɞůɧŰɖŰŬ əŬɘ Űɞ ɢɟɧɜɞ ˊɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɕɖŰɖɗŮɑ Űɞ ˊɟɞɥɧɜ Ůɜɧɠ ˊŬɟŬɔɤɔɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ. Ƀɘ ŮəŰɘɛɐůŮɘɠ ŬɡŰɏɠ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ əŬŰɎɟŰɘůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ 

ˊŬɟŬɔɤɔɐɠ, ˊɟɞɛɐɗŮɘŬɠ ˊɟɩŰɤɜ ɡɚɩɜ, ŬˊŬůɢɧɚɖůɖɠ Ŭɜɗɟɩˊɘɜɞɡ ŭɡɜŬɛɘəɞɨ əɚˊ. ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ 

ŬɡŰɎ ɗŬ ŮɑɜŬɘ Űɧůɞ ˊŮɟɘůůɧŰŮɟɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ, ůŮ ůɢɏůɖ ɛŮ Űɞ ůəɞˊɧ Űɞɡ ˊŬɟŬɔɤɔɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ, ɧůɞ ˊŮɟɘůůɧŰŮɟɞ ŬɝɘɧˊɘůŰŮɠ ŮɑɜŬɘ ɞɘ ůɢŮŰɘəɏɠ ˊɟɞɓɚɏɣŮɘɠ. 

Ʉɞɚɚɏɠ ŮɑɜŬɘ ɞɘ ɛɏɗɞŭɞɘ ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ɔɘŬ Űɖ ŭɘŮɜɏɟɔŮɘŬ ˊɟɞɓɚɏɣŮɤɜ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ɔɘŬ Űɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ůŮ ˊɞɘəɑɚŮɠ ůɡɜɗɐəŮɠ. ȼ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ əɎɗŮ űɞɟɎ ɛŮɗɧŭɞɡ, ɖ 

ŮɔəŬŰɎůŰŬůɖ əŬɘ ɢɟɐůɖ Űɖɠ əŬɘ ɖ ŮɟɛɖɜŮɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŮɑɜŬɘ ɛŮɟɘəɎ Ŭˊɧ ŰŬ ˊɟɞɓɚɐɛŬŰŬ 

ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ůŰɖɜ ˊɟŬəŰɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɛŮɗɧŭɤɜ ŬɡŰɩɜ. 

ũŮɜɘəɎ, ɞ ɓŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ əŬɗɞɟɑɕŮɘ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ ˊɟɞɓɚɏɣŮɤɜ ŮɑɜŬɘ Űɞ Ůɑŭɞɠ Űɤɜ 

ŬˊɞűɎůŮɤɜ ˊɞɡ ɗŬ ɚɖűɗɞɨɜ ɓɎůŮɘ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ˊɞɡ ɗŬ ˊɟɞəɨɣɞɡɜ. ȺəŰɧɠ Ŭˊɧ Űɞɜ ˊŬɟɎɔɞɜŰŬ 

ŬɡŰɧ, ɖ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ ɛŮɗɧŭɞɡ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ŮɘŭɘəɧŰŮɟɤɜ ˊŬɟŬɔɧɜŰɤɜ, 

ůŰɞɡɠ ɞˊɞɑɞɡɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɖ ɕɖŰɞɨɛŮɜɖ ɛɞɟűɐ Űɖɠ ˊɟɧɓɚŮɣɖɠ, ɖ ˊŮɟɑɞŭɞɠ əŬɘ ɞ ɞɟɑɕɞɜŰŬɠ 

ˊɟɧɓɚŮɣɖɠ, Űɞ əɧůŰɞɠ Űɖɠ ɛŮɗɧŭɞɡ, ɖ ŮˊɘɕɖŰɞɨɛŮɜɖ ŬəɟɑɓŮɘŬ, ɖ ŬˊɚɧŰɖŰŬ əŬɘ ɖ ŮɡəɞɚɑŬ ŮűŬɟɛɞɔɐɠ 

əŬɘ ŰŬ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ. 

 

                                                           
31 BOOTHROYD, G., and DEWHURST, P., 1983, Design for Assembly: A Designer's Handbook, (Boothroyd-Dewhurst Inc., 

Wakefield, Rhode Island). 
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ȼ ůɖɛŬůɑŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ůŰɖɜ ˊɟɎɝɖ ŮɑɜŬɘ ɛŮɔɎɚɖ, Ŭűɞɨ əɎɗŮ ůˊɞɡŭŬɑŬ ŬˊɧűŬůɖ ůŰɘɠ 

ŮˊɘɢŮɘɟɐůŮɘɠ, ůŰɟŬŰɖɔɘəɞɨ ɐ ŰŬəŰɘəɞɨ ɢŬɟŬəŰɐɟŬ, ɓŬůɑɕŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ůŮ ŬɡŰɏɠ. ȰɢŮɘ 

ůɖɛŬůɑŬ, ɚɞɘˊɧɜ, ɖ Ůˊɘɚɞɔɐ Űɖɠ ůɤůŰɐɠ ɛŮɗɧŭɞɡ (ɐ ůɡɜŭɡŬůɛɞɨ ɛŮɗɧŭɤɜ) ˊɟɧɓɚŮɣɖɠ. 

ȷˊɞɗɏɛŬŰŬ 

ȸŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ ˊɟɞɥɧɜŰɤɜ (əɡɟɑɤɠ ůŮ ůɡůŰɐɛŬŰŬ flow-shop) 

ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ŬˊɞɗŮɛɎŰɤɜ. ȷɡŰɐ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɑŰŮ ůɢŮŭɘŬůɛɏɜɖ, ŮɑŰŮ ŬˊɞŰɏɚŮůɛŬ ŭɘŬűɧɟɤɜ 

ˊŬɟŬɔɧɜŰɤɜ (əŬəɧɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ, ɨˊŬɟɝɖ ůɖɛŮɑɞɡ ɛˊɞŰɘɚɘŬɟɑůɛŬŰɞɠ). ȷˊɞɗɏɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ůɡůŰɖɛɎŰɤɜ ˊɞɡ ˊŬɟɎɔɞɡɜ ɡˊɖɟŮůɑŮɠ, ɧŰŬɜ ŭɘŬŰɑɗŮŰŬɘ 

əŬŰɎɚɚɖɚɖ ŰŮɢɜɞɚɞɔɑŬ, ɧˊɤɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Ůɜɧɠ ˊɟɞɔɟɎɛɛŬŰɞɠ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ŬˊɞɗɖəŮɨŮŰŬɘ ůŮ 

cd. 

ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ˊɟɩŰɤɜ ɡɚɩɜ, ŮɜŭɘɎɛŮůɤɜ əŬɘ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ, ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ ůŮ ɏɜŬ ˊŬɟŬɔɤɔɘəɧ ůɨůŰɖɛŬ ɔɘŬ ˊɞɚɚɞɨɠ ɚɧɔɞɡɠ: ȷˊɧ Űɖ ɛɘŬ ɛŮɟɘɎ, ŰŬ ŬˊɞɗɏɛŬŰŬ 

ŭŮůɛŮɨɞɡɜ ɏɜŬ ɛŮɔɎɚɞ ˊɞůɞůŰɧ Űɞɡ əŮűŬɚŬɑɞɡ əɑɜɖůɖɠ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ. Ⱥˊɑůɖɠ ŭŮůɛŮɨɞɡɜ ɏɜŬ 

ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɞɡ ŭɘŬŰɘɗɏɛŮɜɞɡ ɢɩɟɞɡ ůŮ ɛɑŬ ŮˊɘɢŮɑɟɖůɖ, Ůɜɩ ɖ ˊɟɞɛɐɗŮɘŬ, ɖ űɨɚŬɝɖ, ɖ 

ůɡɜŰɐɟɖůɖ, ɖ ŬůűɎɚɘůɖ əŬɘ, ɔŮɜɘəɎ, ɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ əɞůŰɑɕɞɡɜ. ȷˊɧ Űɖɜ Ɏɚɚɖ ɛŮɟɘɎ, 

ɛŮ Űɖ ŭɘŬŰɐɟɖůɖ ŬˊɞɗŮɛɎŰɤɜ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ ɛˊɞɟɞɨɛŮ ɜŬ ŬˊɞůɡɜŭɏůɞɡɛŮ Űɞ ˊŬɟŬɔɤɔɘəɧ 

ůɨůŰɖɛŬ Ŭˊɧ Űɘɠ ŭɘŬəɡɛɎɜůŮɘɠ Űɖɠ ɕɐŰɖůɖɠ, Ŭűɞɨ ɛɑŬ Ŭɨɝɖůɖ Űɖɠ ɕɐŰɖůɖɠ ůŮ əɎˊɞɘŬ ˊŮɟɑɞŭɞ ɗŬ 

ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɛŮ ɡˊɎɟɢɞɜŰŬ ŬˊɞɗɏɛŬŰŬ, ɢɤɟɑɠ ŭɖɚŬŭɐ ŬɜŰɑůŰɞɘɢɖ Ŭɨɝɖůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ ŬɡŰɐ. ȼ ɨˊŬɟɝɖ ŮˊŬɟəɩɜ ˊɟɩŰɤɜ ɡɚɩɜ əŬɘ ŮɜŭɘɎɛŮůɤɜ ŬˊɞɗŮɛɎŰɤɜ, ɎɚɚɤůŰŮ, 

ŮɝŬůűŬɚɑɕŮɘ Űɖ ůɡɜŮɢɐ, ɢɤɟɑɠ ŭɘŬəɞˊɏɠ, ŰɟɞűɞŭɧŰɖůɖ Űɞɡ ˊŬɟŬɔɤɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ, Űɖ ŭɘŬŰɐɟɖůɖ 

Űɖɠ ɞɛŬɚɐɠ ɟɞɐɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ, Űɖɜ ŬɜŮɝɎɟŰɖŰɖ ɚŮɘŰɞɡɟɔɑŬ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ůŰŬŭɑɤɜ, Űɖɜ 

Ŭɨɝɖůɖ Űɞɡ ɟɡɗɛɞɨ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɜ ŮɚɎŰŰɤůɖ Űɞɡ ɓɘɞɛɖɢŬɜɘəɞɨ əɧůŰɞɡɠ. ũŮɜɘəɎ, Űɞ ˊɟɧɓɚɖɛŬ 

Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ɛˊɞɟŮɑ ɜŬ ɞɟɘůŰŮɑ ɤɠ ˊɟɧɓɚɖɛŬ Ůɝɘůɞɟɟɧˊɖůɖɠ, ůɡɜɐɗɤɠ ɛɏůŬ ůŮ 

ůɡɜɗɐəŮɠ ŬɓŮɓŬɘɧŰɖŰŬɠ, ɛŮŰŬɝɨ Űɞɡ əɧůŰɞɡɠ ɏɚɚŮɘɣɖɠ əŬɘ Űɞɡ əɧůŰɞɡɠ ˊɚŮɞɜɎůɛŬŰɞɠ ŬˊɞɗŮɛɎŰɤɜ 

ˊɟɩŰɤɜ ɡɚɩɜ, ŮɜŭɘɎɛŮůɤɜ əŬɘ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ Ůɜɧɠ ˊŬɟŬɔɤɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ. 

ȺɝŬɘŰɑŬɠ Űɖɠ ůɖɛŬůɑŬɠ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ŬˊɞɗŮɛɎŰɤɜ, ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ȺˊɘɢŮɘɟɖůɘŬəɐɠ 

ȰɟŮɡɜŬɠ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ɖ ŪŮɤɟɑŬ ȷˊɞɗŮɛɎŰɤɜ, ˊɞɡ ŮɝŮŰɎɕŮɘ ůɡůŰɖɛŬŰɘəɎ ŰŬ ůɢŮŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ 

ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ, Ůɜɩ ŭɘŬŰɑɗŮɜŰŬɘ ůɢŮŰɘəɎ 

ůɡůŰɐɛŬŰŬ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɓɞɖɗɞɨɜ ůŰɖ ůɡůŰɖɛŬŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɞɜ ɏɚŮɔɢɞ Űɤɜ 

ŬˊɞɗŮɛɎŰɤɜ 

ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ŬˊŬɘŰɞɨɛŮɜɤɜ ɡɚɘəɩɜ  

ɇŬ ůɡůŰɐɛŬŰŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŬˊŬɘŰɞɨɛŮɜɤɜ ɡɚɘəɩɜ (ɄȷɈ) ŬˊɞŰŮɚɞɨɜ ɛɘŬ ɝŮɢɤɟɘůŰɐ əŬŰɖɔɞɟɑŬ 

ůɡůŰɖɛɎŰɤɜ ŭɘŬɢŮɑɟɘůɖɠ ŬˊɞɗŮɛɎŰɤɜ. ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ Ŭűɞɟɞɨɜ Űɖ ŭɘŬɢŮɑɟɘůɖ ɡɚɘəɩɜ ˊɞɡ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ŮɑŰŮ ˊŬɟŬɔɔɏɚɞɜŰŬɘ ůŮ ŮɝɤŰŮɟɘəɞɨɠ 

ˊɟɞɛɖɗŮɡŰɏɠ ŮɑŰŮ əŬŰŬůəŮɡɎɕɞɜŰŬɘ Ŭˊɧ Űɞ ɑŭɘɞ Űɞ ˊŬɟŬɔɤɔɘəɧ ůɨůŰɖɛŬ. ȼ ɕɐŰɖůɖ ɔɘôŬɡŰɎ ŮɑɜŬɘ 

ŮůɤŰŮɟɘəɐ, ˊɟɞɏɟɢŮŰŬɘ ŭɖɚŬŭɐ Ŭˊɧ Űɞ ɑŭɘɞ Űɞ ůɨůŰɖɛŬ əŬɘ ŮɑɜŬɘ ŮɝŬɟŰɖɛɏɜɖ əŬɘ ŬůɡɜŮɢɐɠ. Ƀ 

əŬɗɞɟɘůɛɧɠ Űɤɜ ˊɞůɞŰɐŰɤɜ əŬɘ Űɞɡ ɢɟɧɜɞɡ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ, ůŰɖɟɑɕŮŰŬɘ ůŰɘɠ 

ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ɡɚɘəɎ, ˊɞɡ əŬɗɞɟɑɕŮɘ ůɡɔəŮəɟɘɛɏɜŬ Űɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ əŬɘ ɧɢɘ ůŮ ˊɟɞɓɚɏɣŮɘɠ. 
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Ƀ ůŰɧɢɞɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɄȷɈ ŭŮɜ ŮɑɜŬɘ Ɏɚɚɞɠ Ŭˊɧ Űɞ ɓŬůɘəɧ ůŰɧɢɞ ɧɚɤɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

ŭɘŬɢŮɑɟɘůɖɠ ŬˊɞɗŮɛɎŰɤɜ, ɖ ŮɝŬůűɎɚɘůɖ Űɤɜ ˊɞůɞŰɐŰɤɜ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ɡɚɘəɩɜ ɩůŰŮ ɜŬ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛŬ ůŰɞɡɠ ɢɟɧɜɞɡɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɢɤɟɑɠ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ əŬŰŬůŰɎůŮɘɠ ɛɖ ŮˊŬɟəɞɨɠ 

ŬˊɞɗɏɛŬŰɞɠ, ɞˊɧŰŮ ɡˊɎɟɢŮɘ əɑɜŭɡɜɞɠ ɜŬ ŭɘŬəɞˊŮɑ ɖ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ. ɄŬɟɎɚɚɖɚŬ ˊɟɏˊŮɘ ɜŬ 

ŬˊɞűŮɨɔŮŰŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ˊɚŮɞɜɎɕɞɜŰɞɠ ŬˊɞɗɏɛŬŰɞɠ, Ŭűɞɨ ůɡɜŮˊɎɔŮŰŬɘ ŭɏůɛŮɡůɖ əŮűŬɚŬɑɤɜ, 

ŭŬˊɎɜŮɠ ŬˊɞɗɐəŮɡůɖɠ əɚˊ. ȰɜŬ ŰɏŰɞɘɞ ůɨůŰɖɛŬ ˊɟɏˊŮɘ ɜŬ ŭɑɜŮɘ ŬˊɎɜŰɖůɖ ůŰŬ ŮɟɤŰɐɛŬŰŬ çˊɧůɞ ɜŬ 

ˊŬɟŬɔɔŮɚɗŮɑè əŬɘ çˊɧŰŮ ɜŬ ˊŬɟŬɔɔŮɚɗŮɑè ɔɘŬ əɎɗŮ ɡɚɘəɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ Ůɘůɟɞɐ ůŰɖɜ 

ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ 

1.3.2 ɆɡɔəŮɜŰɟɤŰɘəɧɠ ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟŬɔɤɔɐɠ 

Ƀ ɆɡɔəŮɜŰɟɤŰɘəɧɠ ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛŮ Űɖɜ ɞˊɞɑŬ əŬɗɞɟɑɕŮŰŬɘ Űɞ 

ˊɟɧɔɟŬɛɛŬ (ˊɚɎɜɞ) Űɖɠ ˊŬɟŬɔɤɔɐɠ ůɡɔəŮɜŰɟɤŰɘəɎ, ŭɖɚŬŭɐ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɤɜ ˊɟɞɥɧɜŰɤɜ Ůɜɧɠ 

ˊŬɟŬɔɤɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ, ɔɘŬ ɏɜŬ ůɨɜɞɚɞ ˊŮɟɘɧŭɤɜ. ɇɞ ůɡɔəŮɜŰɟɤŰɘəɧ ˊɟɧɔɟŬɛɛŬ ˊŬɟŬɔɤɔɐɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ɛŮůɞˊɟɧɗŮůɛŮɠ ŬˊɞűɎůŮɘɠ Űɖɠ ŭɘɞɑəɖůɖɠ ɔɘŬ Űɘɠ Űɘɛɏɠ Űɤɜ ɓŬůɘəɩɜ ɛŮɔŮɗɩɜ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ. ɇŬ ɛŮɔɏɗɖ ŬɡŰɎ ŮɑɜŬɘ Űɞ ůɡɜɞɚɘəɧ ɨɣɞɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ, Űɖɠ ŬˊŬůɢɧɚɖůɖɠ əŬɘ Űɤɜ 

ŬˊɞɗŮɛɎŰɤɜ, ůɡɜɐɗɤɠ ůŮ ɛɖɜɘŬɑŬ ɓɎůɖ, ˊɞɡ ŰɑɗŮɜŰŬɘ ɤɠ ůŰɧɢɞɘ ɔɘŬ ɏɜŬ ɛŮůɞˊɟɧɗŮůɛɞ ɞɟɑɕɞɜŰŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (ˊ.ɢ. 12 ɛɖɜɩɜ). 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ əŬŰɎɟŰɘůɖ Űɞɡ ůɡɔəŮɜŰɟɤŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ 

ɖ ŭɡɜŬɛɘəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɖ ˊɟɞɓɚŮˊɧɛŮɜɖ ɕɐŰɖůɖ ůŰɞɜ ɞɟɑɕɞɜŰŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɔɘŬ əɎɗŮ 

ˊŮɟɑɞŭɞ (ůɡɜɐɗɤɠ əɎɗŮ ɛɐɜŬ), ŰŬ ɡˊɎɟɢɞɜŰŬ ŬˊɞɗɏɛŬŰŬ əŬɘ ɞɘ ɔŮɜɘəɞɑ ůŰɧɢɞɘ əŬɘ əɟɘŰɐɟɘŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ɗɏŰŮɘ ɖ ŭɘɞɑəɖůɖ. ȷˊŬɟŬɑŰɖŰɖ ŮɑɜŬɘ əŬɘ ɖ ɔɜɩůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ Ŭűɞɟɞɨɜ 

əɡɟɑɤɠ Űɞ əɧůŰɞɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ (əɧůŰɞɠ ŮɟɔŬůɑŬɠ, əɧůŰɞɠ ŬˊɞɗŮɛŬŰɞˊɞɑɖůɖɠ, əɧůŰɞɠ ɛɖ ŮˊŬɟəɞɨɠ 

ŬˊɞɗɏɛŬŰɞɠ, ɛŮŰŬɓɚɖŰɧ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ, əɧůŰɞɠ ɛŮŰŬɓɞɚɩɜ ůŰɞ ŮˊɑˊŮŭɞ ŬˊŬůɢɧɚɖůɖɠ). ɀŮ ɓɎůɖ 

ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ɛˊɞɟɞɨɜ əŬŰŬɟɢɐɜ ɜŬ ŭɘŬɛɞɟűɤɗɞɨɜ ˊɞɚɚɎ ŮɜŬɚɚŬəŰɘəɎ ůɡɔəŮɜŰɟɤŰɘəɎ 

ˊɟɞɔɟɎɛɛŬŰŬ ˊŬɟŬɔɤɔɐɠ. 

ɇɞ ůɡɔəŮɜŰɟɤŰɘəɧ ˊɟɧɔɟŬɛɛŬ ˊŬɟŬɔɤɔɐɠ ŬˊɞŰŮɚŮɑ Űɞ ˊɚŬɑůɘɞ, ɛɏůŬ ůŰɞ ɞˊɞɑɞ ɞɟɔŬɜɩɜŮŰŬɘ əŬɘ 

ŬɜŬˊŰɨůůŮŰŬɘ ɖ ˊŬɟŬɔɤɔɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ůɨɜɞɚɞ ůŰɧɢɤɜ ˊɞɡ 

ŰɑɗŮɜŰŬɘ ɔɘŬ Űɞ ůɨůŰɖɛŬ əŬɘ Ŭűɞɟɞɨɜ Űɖɜ ˊŬɟŬɔɤɔɐ, Űɖɜ ŬˊŬůɢɧɚɖůɖ əŬɘ ŰŬ ŬˊɞɗɏɛŬŰŬ ɔɘŬ əɎɗŮ 

ˊŮɟɑɞŭɞ ɛɏůŬ ůŰɞɜ ɞɟɑɕɞɜŰŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. Ƀɘ ůŰɧɢɞɘ ŬɡŰɞɑ ŮɑɜŬɘ ˊŬɟɎɚɚɖɚŬ əŬɘ ˊŮɟɘɞɟɘůɛɞɑ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ, ɧůɞɜ ŬűɞɟɎ Űɖɜ ˊŬɟŬɔɤɔɘəɐ ɚŮɘŰɞɡɟɔɑŬ. ȷəɧɛŬ, ɞɘ ůŰɧɢɞɘ ŬɡŰɞɑ ŬˊɞŰŮɚɞɨɜ ɏɛɛŮůŬ 

ůŰɧɢɞɡɠ əŬɘ ˊŮɟɘɞɟɘůɛɞɨɠ əŬɘ Űɤɜ Ɏɚɚɤɜ ɚŮɘŰɞɡɟɔɘɩɜ, ɧˊɤɠ Űɖɠ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ ɐ 

Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ˊɟɞɛɖɗŮɘɩɜ. ɇŬ Ůˊɘɛɏɟɞɡɠ ˊɟɞɔɟɎɛɛŬŰŬ ŬɡŰɩɜ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ˊɟɏˊŮɘ ɜŬ 

əŬŰŬɟŰɑɕɞɜŰŬɘ ɛɏůŬ ůŰɞ ˊɚŬɑůɘɞ ˊɞɡ ɗɏŰŮɘ Űɞ ůɡɔəŮɜŰɟɤŰɘəɧ ˊɟɧɔɟŬɛɛŬ ˊŬɟŬɔɤɔɐɠ. 

1.3.2.1 ɉɟɞɜɘəɧɠ ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟŬɔɤɔɐɠ (ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ) 

ȺəŰɧɠ Ŭˊɧ Űɞ ůŰɟŬŰɖɔɘəɧ ˊɟɧɓɚɖɛŬ Űɞɡ ɛŬəɟɞˊɟɧɗŮůɛɞɡ ůɢŮŭɘŬůɛɞɨ Űɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ əɎɗŮ 

ůɡůŰɐɛŬŰɞɠ ˊŬɟŬɔɤɔɐɠ, ŰɑɗŮŰŬɘ Űɞ ˊɟɧɓɚɖɛŬ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůŮ ɛŮůɞˊɟɧɗŮůɛɖ əŬɘ 

ɓɟŬɢɡˊɟɧɗŮůɛɖ ɓɎůɖ Űɤɜ ŭɘŬŰɘɗɏɛŮɜɤɜ ˊɧɟɤɜ (Ŭɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ, ɛɖɢŬɜɞɚɞɔɘəɧɠ Ůɝɞˊɚɘůɛɧɠ, 

ɞɘəɞɜɞɛɘəɞɑ ˊɧɟɞɘ), ɩůŰŮ ŰŬ ůɡůŰɐɛŬŰŬ ɜŬ Ůəˊɚɖɟɩůɞɡɜ Űɞɡɠ ůŰɧɢɞɡɠ Űɞɡɠ, ŬɜŰŬˊɞəɟɘɜɧɛŮɜŬ ůŰɖ 

ɕɐŰɖůɖ Űɤɜ ˊɟɞɥɧɜŰɤɜ Űɞɡɠ. ɆŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ ˊŮɟɘɔɟɎűɖəŮ Űɞ ɕɐŰɖɛŬ Űɞɡ 

ɛŮůɞˊɟɧɗŮůɛɞɡ ůɡɔəŮɜŰɟɤŰɘəɞɨ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊŬɟŬɔɤɔɐɠ, Űɞ ɞˊɞɑɞ ŬűɞɟɎ ɓŬůɘəɎ ŰŬ 
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ůɡůŰɐɛŬŰŬ flow-shop. ɆŰɖɜ ˊŬɟɎɔɟŬűɞ ŬɡŰɐ ˊŮɟɘɔɟɎűɞɡɛŮ Űɞ ɕɐŰɖɛŬ Űɞɡ (ɓɟŬɢɡɢɟɧɜɘɞɡ) ɢɟɞɜɘəɞɨ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊŬɟŬɔɤɔɐɠ, ˊɞɡ ŬűɞɟɎ ŰŬ ůɡůŰɐɛŬŰŬ flow-shop əŬɘ job-shop. 

ɆŮ əɎɗŮ ŰɏŰɞɘɞ ˊɟɧɓɚɖɛŬ, ɛŮ ɓɎůɖ Űɖ ŭɘŬɗɏůɘɛɖ ŭɡɜŬɛɘəɧŰɖŰŬ, Űɘɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ˊŬɟŬɔɤɔɐ 

ˊɟɞɥɧɜŰɤɜ əŬɘ ŭɘɎűɞɟɞɡɠ ŰŮɢɜɞɚɞɔɘəɞɨɠ əŬɘ Ɏɚɚɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ, ɕɖŰŮɑŰŬɘ ɖ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ Űɘɛɐ 

Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ŬˊɧűŬůɖɠ, ŭɖɚŬŭɐ ɖ Űɘɛɐ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ Űɘɛɐ ɛɘŬɠ 

ůɡɜɎɟŰɖůɖɠ əɧůŰɞɡɠ. ȰŰůɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ŮűɘəŰɩɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ɕɖŰŮɑŰŬɘ Űɞ əŬɚɨŰŮɟɞ (Ŭɜ əŬɘ 

ůɡɢɜɎ ɞ əŬɗɞɟɘůɛɧɠ Űɞɡ ŮɑɜŬɘ ŬɜɏűɘəŰɞɠ, ɞˊɧŰŮ ŬɟəŮɑ ɜŬ ɓɟŮɗŮɑ ɏɜŬ çəŬɚɧè ˊɟɧɔɟŬɛɛŬ). 

Ƀɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ˊŬɟŬɔɤɔɐ ˊɟɞɥɧɜŰɤɜ ɛŮŰŬűɟɎɕɞɜŰŬɘ ɛɏůɤ Űɤɜ ˊɘɜɎəɤɜ ɡɚɘəɩɜ, Űɤɜ ˊɟɞɓɚɏɣŮɤɜ 

əŬɘ Űɤɜ ˊŬɟŬɔɔŮɚɘɩɜ Űɤɜ ˊŮɚŬŰɩɜ ůŮ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ˊŬɟŬɔɤɔɘəɞɨɠ ˊɧɟɞɡɠ (Ŭɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ, 

ɛɖɢŬɜɐɛŬŰŬ, ůŮɘɟɎ ŮˊŮɝŮɟɔŬůɘɩɜ, ɢɟɧɜɞɘ ˊŬɟŬɔɤɔɐɠ). Ƀɘ ˊŮɟɘɞɟɘůɛɞɑ Ŭűɞɟɞɨɜ Űɖ ŭɡɜŬɛɘəɧŰɖŰŬ, Űɖɜ 

ŬəɞɚɞɡɗɑŬ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ ɞɟɑɕŮɘ ɖ ɡˊɎɟɢɞɡůŬ ŰŮɢɜɞɚɞɔɑŬ, Űɘɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ůɡɜŰɐɟɖůɖ 

Űɤɜ ɛɖɢŬɜɩɜ. Ƀɘ ɛŮŰŬɓɚɖŰɏɠ ŬˊɧűŬůɖɠ Ŭűɞɟɞɨɜ Űɞ ɛɏɔŮɗɞɠ ɛɘŬɠ ˊŬɟŰɑŭŬɠ ˊŬɟŬɔɤɔɐɠ (ˊɧůŬ 

əɞɛɛɎŰɘŬ ŬɜɎ ˊŬɟŰɑŭŬ), Űɖ űɧɟŰɤůɖ Űɤɜ ɛɖɢŬɜɩɜ (ˊɞɘɎ ˊŬɟŬɔɔŮɚɑŬ ŮəŰŮɚŮɑŰŬɘ ůŮ ˊɞɘɎ ɛɖɢŬɜɐ), Űɖ 

ůŮɘɟɎ ŮəŰɏɚŮůɖɠ Űɤɜ ˊŬɟŬɔɔŮɚɘɩɜ əɚˊ. ɇɏɚɞɠ, ɖ ůɡɜɎɟŰɖůɖ əɧůŰɞɡɠ ŬűɞɟɎ Űɖɜ ˊɚɐɟɤůɖ əɎˊɞɘɤɜ 

əɟɘŰɖɟɑɤɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ ˊŮɚŬŰɩɜ, ůŰɞ ůɡɜɞɚɘəɧ əɧůŰɞɠ 

ɚŮɘŰɞɡɟɔɑŬɠ, ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ŭɘŬɗɏůɘɛɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ əɚˊ. ȰŰůɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ŮɑɜŬɘ 

əŬɚɨŰŮɟɞ Ŭˊɧ ɏɜŬ Ɏɚɚɞ Ŭɜ Űɞ ˊɟɩŰɞ ɘəŬɜɞˊɞɘŮɑ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ŰŬ əɟɘŰɐɟɘŬ ˊɞɡ ɏɢɞɡɜ ŰŮɗŮɑ. 

1.3.3 ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ Ȱɟɔɤɜ 

ɇŬ ˊɟɞɓɚɐɛŬŰŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əŬɘ ɞɟɔɎɜɤůɖɠ Űɖɠ ŮəŰɏɚŮůɖɠ Ůɜɧɠ ɏɟɔɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɞ 

ɛŮɔɎɚɞ ˊɚɐɗɞɠ Űɤɜ Ůˊɘɛɏɟɞɡɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, Ŭˊɧ Űɖɜ ŮəŰɏɚŮůɖ əŬɘ Űɖ ŭɘŬˊɚɞəɐ Űɤɜ ɞˊɞɑɤɜ 

ŮɝŬɟŰɎŰŬɘ ɖ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɑŭɘɞɡ Űɞɡ ɏɟɔɞɡ. Ƀɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɏɠ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ 

ŰŮɢɜɞɚɞɔɘəɏɠ, űɡůɘəɏɠ, ɞɘəɞɜɞɛɘəɏɠ ɐ ɎɚɚŮɠ ůɢɏůŮɘɠ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ, ŭɖɚŬŭɐ Űɞɡ Űɨˊɞɡ çˊɟɞɖɔŮɑŰŬɘ-

ɏˊŮŰŬɘè, Ůɜɩ ɡˊɧəŮɘɜŰŬɘ ůŮ ŭɘɎűɞɟɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ, ˊ.ɢ. ɚɧɔɤ ŭɘŬɗɏůɘɛɤɜ ˊɧɟɤɜ ɐ ɡˊɎɟɢɞɜŰɞɠ 

ɗŮůɛɘəɞɨ ˊɚŬɘůɑɞɡ, ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɖ əŬŰɎ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɞɡɠ. ɇŬ ˊŬɟŬˊɎɜɤ 

ˊɟɞɓɚɐɛŬŰŬ ŬˊɞəŰɞɨɜ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ɚɧɔɤ Űɖɠ əɚɑɛŬəŬɠ Űɤɜ ɏɟɔɤɜ, Űɞɡ əɧůŰɞɡɠ əŬŰŬůəŮɡɐɠ 

Űɞɡɠ, Űɞɡ ɟɧɚɞɡ Űɞɡɠ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ əŬɘ əɞɘɜɤɜɘəɐ ɕɤɐ (ɧˊɤɠ ɏɜŬ ɚɘɛɎɜɘ ɐ ɏɜŬ űɟɎɔɛŬ) əɚˊ. ɇɞ 

ɕɖŰɞɨɛŮɜɞ ůŮ ŰɏŰɞɘŬ ˊɟɞɓɚɐɛŬŰŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ɢɟɧɜɞɡ ŮəŰɏɚŮůɖɠ 

Űɞɡ ɏɟɔɞɡ, ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ůɡɜɞɚɘəɞɨ əɧůŰɞɡɠ, ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ ɔɘŬ ɏɜŬ 

ŭŮŭɞɛɏɜɞ ɞɚɘəɧ ɢɟɧɜɞ, ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ɢɟɧɜɞɡ ŮəŰɏɚŮůɖɠ ɔɘŬ ɏɜŬ ŭŮŭɞɛɏɜɞ əɧůŰɞɠ, ɖ 

ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ˊɧɟɤɜ ˊɞɡ ŬŭɟŬɜɞɨɜ.  

Ƀɘ əɨɟɘŮɠ ɛɏɗɞŭɞɘ ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ˊɟɞɓɚɖɛɎŰɤɜ ŮɑɜŬɘ ɖ 

ɛɏɗɞŭɞɠ Űɖɠ əɟɑůɘɛɖɠ ŭɘŬŭɟɞɛɐɠ (CPM) əŬɘ ɖ ŰŮɢɜɘəɐ Ŭɝɘɞɚɧɔɖůɖɠ əŬɘ ŬɜŬɗŮɩɟɖůɖɠ ˊɟɞɔɟɎɛɛŬŰɞɠ 

(PERT). 

1.3.4 ɉɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟŬɔɤɔɐɠ 

ȺəŰŮɜɐɠ ɏɟŮɡɜŬ ɏɢŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ əŬŰŬɜɞɖɗŮɑ ɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (scheduling). ȼ ɏɟŮɡɜŬ ŬɡŰɐ ɏɢŮɘ əŬŰŬɚɐɝŮɘ ůŮ ɗŮɤɟɖŰɘəɎ ɛŬɗɖɛŬŰɘəɎ 

ɛɞɜŰɏɚŬ əŬɘ ůŮ ɛŮɗɧŭɞɡɠ ŬɜŬɕɐŰɖůɖɠ ˊɘɗŬɜɩɜ ɚɨůŮɤɜ.  
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ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɗŬ ɗŮɤɟɐůɞɡɛŮ ɜŰŮŰŮɟɛɘɜɘůŰɘəɎ (deterministic) ˊɟɞɓɚɐɛŬŰŬ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. ȰɜŬ ˊɟɧɓɚɖɛŬ əŬɚŮɑŰŬɘ ɜŰŮŰŮɟɛɘɜɘůŰɘəɧ ɧŰŬɜ ɧɚŮɠ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ Űɞ 

ɞɟɑɕɞɡɜ ŮɑɜŬɘ ɔɜɤůŰɏɠ əŬɘ ŭŮŭɞɛɏɜŮɠ Ůɝ Ŭɟɢɐɠ. Ⱥˊɘˊɚɏɞɜ ɗŬ ɗŮɤɟɐůɞɡɛŮ ɧŰɘ ɧɚŮɠ ɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ 

ɡˊɞɓɎɚɚɞɜŰŬɘ ůŮ ŮˊŮɝŮɟɔŬůɑŬ ɢɤɟɑɠ ŭɘŬəɞˊɐ, ŭɖɚŬŭɐ ɛɧɚɘɠ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɟɢɑůŮɘ, ɡˊɞɓɎɚɚŮŰŬɘ 

ůŮ ŮˊŮɝŮɟɔŬůɑŬ ɛɏůŬ ůŮ ɏɜŬ ůɡɜŮɢɏɠ əŬɘ ŬŭɘɎəɞˊɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ.  

ȼ ɗŮɤɟɑŬ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ job-shop ŮɑɜŬɘ ɛɏɟɞɠ Űɖɠ ɔŮɜɘəɐɠ ɗŮɤɟɑŬɠ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

əŬɘ ůəɞˊɧɠ Űɖɠ ŮɑɜŬɘ ɜŬ ŮɟŮɡɜɐůŮɘ Űɞ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧ ˊŬɟŬɔɤɔɐɠ ůŮ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ 

job-shop. ɇɞ ˊɟɧɓɚɖɛŬ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ job-shop (job-shop scheduling problem, JSSP) ŮɑɜŬɘ 

ɏɜŬ Ŭˊɧ ŰŬ ˊɘɞ ŭɨůəɞɚŬ ůɡɜŭɡŬůŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ˊɞŰɏ ŭɘŬŰɡˊɤɗŮɑ. Ƀ ůəɞˊɧɠ Űɞɡ 

əŮűŬɚŬɑɞɡ ŮɑɜŬɘ ɜŬ ŬɜŬɚɨůŮɘ Űɞ ˊɟɧɓɚɖɛŬ ŬɡŰɧ əŬɘ ɜŬ ˊŬɟɞɡůɘɎůŮɘ Űɘɠ ŭɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ Ůˊɑɚɡůɐɠ 

Űɞɡ.   

1.3.4.2 Ƀ ɟɧɚɞɠ Űɞɡ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůŰɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ 

Ƀ ɧɟɞɠ çɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠè ɏɢŮɘ ɞɟɘůɗŮɑ ɤɠ çéɖ əŬŰŬɜɞɛɐ ŭŮŭɞɛɏɜɤɜ ˊɧɟɤɜ ůŰɖ ŭɘɎɟəŮɘŬ Űɞɡ 

ɢɟɧɜɞɡ ɛŮ ůəɞˊɧ Űɖɜ ɞɚɞəɚɐɟɤůɖ Ůɜɧɠ ůɡɜɧɚɞɡ ŮɟɔŬůɘɩɜ.è 32. ɇŬ ˊɟɞɓɚɐɛŬŰŬ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊŬɟŬɔɤɔɐɠ ůɡɜŭɡɎɕɞɡɜ ŮˊɘůŰɖɛɞɜɘəɏɠ ˊŮɟɘɞɢɏɠ Űɧůɞ ŭɘŬűɞɟŮŰɘəɏɠ ɧˊɤɠ 

ŮɑɜŬɘ ŬɡŰɏɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ ˊŬɟŬɔɤɔɐɠ (production planning), Űɞɡ computer design əŬɘ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ ˊɚɎɜɤɜ (timetabling). ȼ ɗŮɤɟɑŬ əŬɘ ɞɘ ŮűŬɟɛɞɔɏɠ Űɞɡ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊŬɟŬɔɤɔɐɠ 

ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ůŮ ɏɜŬ ůɖɛŬɜŰɘəɧ ˊŮŭɑɞ Űɖɠ ɏɟŮɡɜŬɠ, Űɧůɞ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɖɠ ŮˊɘɢŮɘɟɖůɘŬəɐɠ 

ɏɟŮɡɜŬɠ ɧůɞ əŬɘ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɖɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ.  

Ƀɘ ŮɜŰɞɚɏɠ ˊɟɏˊŮɘ ɜŬ ŬɜŬɚɡɗɞɨɜ əŬɘ ɜŬ ɛŮŰŬűɟŬůŰɞɨɜ ůŮ ŮɟɔŬůɑŮɠ ůɡɜŭŮŭŮɛɏɜŮɠ ɛŮ ɖɛŮɟɞɛɖɜɑŮɠ 

ˊŬɟɎŭɞůɖɠ. ȷɡŰɏɠ ɞɘ ŮɟɔŬůɑŮɠ ˊɟɏˊŮɘ ɜŬ ɡˊɞɓɚɖɗɞɨɜ ůŮ ŮˊŮɝŮɟɔŬůɑŬ ůŰɘɠ ɛɖɢŬɜɏɠ ˊɞɡ ŭɘŬɗɏŰɞɡɜ ɞɘ 

ůŰŬɗɛɞɑ ˊŬɟŬɔɤɔɐɠ əŬɘ ɛɎɚɘůŰŬ ŬɡŰɐ ɖ ŮˊŮɝŮɟɔŬůɑŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɛŮ ˊɟɞəŬɗɞɟɘůɛɏɜɖ ůŮɘɟɎ. 

ȺɜŭɏɢŮŰŬɘ əɎˊɞɘŮɠ ŮɟɔŬůɑŮɠ ɜŬ əŬɗɡůŰŮɟɐůɞɡɜ əŬɘ ɜŬ ˊŮɟɘɛɏɜɞɡɜ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ ůŮ ɛɖɢŬɜɏɠ 

ˊɞɡ ŮɑɜŬɘ ŬˊŬůɢɞɚɖɛɏɜŮɠ Ůɜɩ ŬəɧɛŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɛɏɜɞɡɜ ɎɚɚŮɠ ŮɟɔŬůɑŮɠ ˊɞɡ ɑůɤɠ űɗɎůɞɡɜ 

ŬɟɔɧŰŮɟŬ Ŭˊɧ ŬɡŰɏɠ ůŰɖɜ ɑŭɘŬ ɛɖɢŬɜɐ ŬɚɚɎ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɜɤɟɑŰŮɟŬ ɚɧɔɤ Űɖɠ ɡɣɖɚɧŰŮɟɖɠ 

ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ Űɞɡɠ (high-priority jobs).  

O ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ Űɤɜ ŮɟɔŬůɘɩɜ ɞűŮɑɚŮɘ ɜŬ ŭɘŬŰɖɟŮɑ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰɎ Űɞɡ əŬɘ Űɞɜ ɏɚŮɔɢɞ Űɤɜ 

ɚŮɘŰɞɡɟɔɘɩɜ. ɇɞ ɓɟŬɢɡɢɟɧɜɘɞ ˊɟɧɔɟŬɛɛŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ ůɢŮŭɘŬůɛɞɨ ˊŬɟŬɔɤɔɐɠ 

(production planning process) ˊɞɡ ɢŮɘɟɑɕŮŰŬɘ Űɞɜ ɛŬəɟɞɢɟɧɜɘɞ ůɢŮŭɘŬůɛɧ ɞɚɧəɚɖɟɞɡ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ɃűŮɑɚɞɡɛŮ ɜŬ ɚɎɓɞɡɛŮ ɡˊɧɣɖ ɛŬɠ ŰŬ ŮˊɑˊŮŭŬ ŬˊɞɗŮɛɎŰɤɜ, Űɘɠ ˊɟɞɓɚɏɣŮɘɠ, Űɘɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ˊɧɟɞɡɠ 

ɩůŰŮ ɜŬ ɓŮɚŰɘůŰɞˊɞɘɐůɞɡɛŮ Űɖɜ əŬŰŬɜɞɛɐ Űɞɡɠ əŬɘ Űɖɜ ˊŬɟŬɔɤɔɐ Űɞɡ ˊɟɞɥɧɜŰɞɠ. ȷəɧɛŬ, ɞ ɏɚŮɔɢɞɠ 

ˊɞɡ ɔɑɜŮŰŬɘ ůŰŬ ůɖɛŮɑŬ ˊŬɟŬɔɤɔɐɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘɎ Űɖɠ ŰɟɞűɞŭɞŰŮɑ ɛŮ ɢɟɐůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ Űɞ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧ. ȷɜŬˊɎɜŰŮɢŬ ɔŮɔɞɜɧŰŬ ɧˊɤɠ ɞɘ ŭɘŬəɞˊɏɠ ɛɖɢŬɜɩɜ (machines breakdowns) ɐ 

ɢɟɧɜɞɘ ŮˊŮɝŮɟɔŬůɑŬɠ ɛŮɔŬɚɨŰŮɟɞɘ Ŭˊɧ Űɞɡɠ ŬɜŬɛŮɜɧɛŮɜɞɡɠ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ. 

ɇɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ ŭŮɑɢɜŮɘ ɏɜŬ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŮ ɏɜŬ əɚŬůɘəɧ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ 

                                                           
32 Baker [1974] - ɄŬˊˊɐɠ ȾɩůŰŬɠ Ʉ., ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɄŬɟŬɔɤɔɐɠ, ȺəŭɧůŮɘɠ ȷ. ɆŰŬɛɞɨɚɖɠ,  1995 
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ɳʽˁˈ˄ʰ 5 ɴ˄ʰ ˁ˂ʰˋˋʽˁˈ ˋˏˋˍʹ˃ʰ ˉʰˊʰʴ˖ʴʺˌ 

ȼ ˊŮɟɘɞɢɐ ˊɞɡ ɛŬɠ ŮɜŭɘŬűɏɟŮɘ Ŭˊɧ Űɞ ˊŬɟŬˊɎɜɤ ŭɘɎɔɟŬɛɛŬ ŮɑɜŬɘ Űɞ ŰɛɐɛŬ Űɞɡ ɚŮˊŰɞɛŮɟɞɨɠ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (detailed scheduling). ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɘɞɢɐ ɞ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ 

ɚŬɛɓɎɜŮɘ ɢɩɟŬ ɛɏůŬ ůŮ ɏɜŬ ŭɡɜŬɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ. Ƀ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ŮɑɜŬɘ ɎɛŮůŬ 

ůɡɜŭŮŭŮɛɏɜɞɠ ɛŮ Űɖɜ ŬˊɞůŰɞɚɐ (dispatching) Űɤɜ ŮɟɔŬůɘɩɜ ůŰŬ ůɖɛŮɑŬ ˊŬɟŬɔɤɔɐɠ Ůɜɩ əŬŰɎ Űɖɜ 

ŬɜŰɑɗŮŰɖ űɞɟɎ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ŰŬ ůɖɛŮɑŬ ˊŬɟŬɔɤɔɐɠ ůŰɏɚɜɞɜŰŬɘ ˊɑůɤ ɛɏůɤ Űɞɡ ŰɛɐɛŬŰɞɠ 

ŬˊɞůŰɞɚɐɠ ůŰɞ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧ. ȰŰůɘ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ůɡɜɗɐəŮɠ əŬɘ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ŬɜɎŭɟŬůɖɠ 

əŬɗɞɟɑɕŮŰŬɘ ŭɡɜŬɛɘəɎ Űɞ ˊɟɧɔɟŬɛɛŬ ŮɟɔŬůɘɩɜ (schedule). 

ɇŬ ŮɟɔɞůŰɎůɘŬ ůɡɢɜɎ ŭɘŬɛɞɟűɩɜɞɡɜ ˊɚɖɟɞűɞɟɘŬəɎ ůɡůŰɐɛŬŰŬ ˊŬɟŬɔɤɔɐɠ. ɆɡɔəŮəɟɘɛɏɜŬ ɡˊɎɟɢŮɘ 

ɛɑŬ əŮɜŰɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ŮɨəɞɚŬ ˊɟɞůɓɎůɘɛɖ, ɧˊɞɡ ŬˊɞɗɖəŮɨɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ əɎɗŮ 

ŰɛɐɛŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊŬɟŬɔɤɔɐɠ ˊɟɞɥɧɜŰɞɠ. ɆɡɜŭŮŭŮɛɏɜŬ ɛŮ ŬɡŰɐ Űɖ ɓɎůɖ ɓɟɑůəɞɜŰŬɘ ŰɞˊɘəɎ 

ŭɑəŰɡŬ (local area networks) ˊɟɞůɤˊɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ, ůŰŬɗɛɞɑ ŮɟɔŬůɑŬɠ əŬɘ ŰŮɟɛŬŰɘəɎ ŮɘůŬɔɤɔɐɠ 

ŭŮŭɞɛɏɜɤɜ ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ ŮɑŰŮ ɜŬ ŬɜŬəŰɐůɞɡɜ ŮɑŰŮ ɜŬ ŮɘůɎɔɞɡɜ ŭŮŭɞɛɏɜŬ ůŰɖ ɓɎůɖ. ȼ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůɡɜɐɗɤɠ ɔɑɜŮŰŬɘ ůŮ ɏɜŬɜ ˊɟɞůɤˊɘəɧ ɡˊɞɚɞɔɘůŰɐ ɐ ůŮ ɏɜŬ ůŰŬɗɛɧ 

ŮɟɔŬůɑŬɠ ůɡɜŭŮŭŮɛɏɜɞ ɛŮ Űɖɜ əŮɜŰɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ ŮɟɔɞůŰŬůɑɞɡ. ɇŮɟɛŬŰɘəɎ ůŰŬ ůɖɛŮɑŬ Űɖɠ 

ˊŬɟŬɔɤɔɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ (shop-floor terminals) ɓɟɑůəɞɜŰŬɘ ůŮ ɗɏůŮɘɠ-əɚŮɘŭɘɎ əŬɘ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜŬ 

ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɩůŰŮ ɜŬ ůɡɜŭɏɞɡɜ ɎɚɚŬ ŰɛɐɛŬŰŬ ɛŮ ŬɡŰɐ, 

əɎɜɞɜŰŬɠ Űɖɜ ˊɟɞůɓɎůɘɛɖ ɧˊɞɡ ŬˊŬɘŰŮɑŰŬɘ.  



33  

 

 ɮ˅ʽˇ˂ˈʴʹˋʹ ʇ˂ˇˉˇʾʹˋʹˌ ¦-Shaped ɱˊʰ˃˃ʺˌ ʅˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ | ɮˊʴˎˊ˗ ɹΦ ʊˊʰʴˁʽʰʵʱˁʹ 

 

 

 

 

 

ɞɦɨɬɠɬɚ 2: ɫʞɾʔʍʋʉʀʏ ʐʀʔʉʅʆʘʏ ɻʉɻʌʇʙʍʖʎʂʏ ɻʌʋʃʀʈʗʐʖʉ 

 

2.1 ȼ űɘɚɞůɞűɑŬ Űɖɠ ɚɘŰɐɠ ˊŬɟŬɔɤɔɐɠ- Lean Manufacturing 

2.1.1 Ƀɟɘůɛɧɠ Lean Manufacturing 

Ƀ ɧɟɞɠ ɚɘŰɐ ˊŬɟŬɔɤɔɐ ɐ əŬɚɨŰŮɟŬ  çlean manufacturingè ŮɑɜŬɘ Ůɡɟɏɤɠ ŭɘŬŭŮŭɞɛɏɜɞɠ. Ɉˊɧ ŬɡŰɧɜ Űɞɜ 

ɧɟɞ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ˊɟŬəŰɘəɏɠ əŬɘ űɘɚɞůɞűɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ˊŬɟŬɔɤɔɐɠ. Ƀ ɧɟɞɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ŭɖɛɞűɘɚɏɠ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ Űɖɠ Toyota, ɖ ɞˊɞɑŬ 

ˊɟɞůˊɎɗɖůŮ ɜŬ ůɡɔəŮɜŰɟɩůŮɘ ŰŮɢɜɘəɏɠ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɞɡ ȸô ˊŬɔəɞůɛɑɞɡ ˊɞɚɏɛɞɡ ˊɞɡ ŬűɞɟɞɨůŬɜ 

ůŰɞɜ əŬɚɨŰŮɟɞ/ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɞ Űɟɧˊɞ Ůɚɏɔɢɞɡ ˊɞɘɧŰɖŰŬɠ, ŭɧɛɖůɖɠ/ŭɘŬɢɤɟɘůɛɞɨ Űɤɜ ŮɟɔŬůɘɩɜ, 

ɏɚŮɔɢɞ Űɖɠ ɟɞɐɠ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ˊɟɞɥɧɜŰɤɜ.  

ɆɨɜŰɞɛŬ ɖ Toyota ŭɘŬˊɑůŰɤůŮ ɧŰɘ ɖ ŮɜŰɎůŮɤɠ əŮűŬɚŬɑɞɡ əŬɘ ɛŮɔɎɚɤɜ ŬˊɞɗŮɛɎŰɤɜ ɛŬɕɘəɐ ˊŬɟɎɔɤɔɖ 

ˊɞɡ ŮˊɘəɟŬŰɞɨůŮ ůŰɘɠ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ (ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ Ford) ŭŮɜ ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ŮɡɏɚɘəŰɖ. 

ȼ ɛŬɕɘəɐ ˊŬɟŬɔɤɔɐ ŬˊŬɘŰŮɑ ɛŮɔɎɚɖ ɓŬɟɨ Ůɝɞˊɚɘůɛɧ, ɛŮɔɎɚɞ ɢɟɧɜɞ ŬɜŬɛɞɜɐɠ ɛŮŰŬɝɨ Űɤɜ ŬɚɚŬɔɩɜ 

ůŮ ŭɘŬűɞɟŮŰɘəɎ ˊɟɞɥɧɜŰŬ ɐ ŮɝŬɟŰɐɛŬŰŬ(setup time ɐ changeover time) əŬɘ ɛŮɔɎɚŮɠ ˊŬɟŰɑŭŮɠ 

ˊŬɟŬɔɞɛɏɜɖɠ ˊɞůɧŰɖŰŬɠ Ŭˊɧ əɎɗŮ ŮɝɎɟŰɖɛŬ ɐ ˊɟɞɥɧɜ. ɀɘŬ Ŭəɧɛɖ ŭɘŬˊɑůŰɤůɖ ɐŰŬɜ ɧŰɘ ɖ ɛŬɕɘəɐ 

ˊŬɟŬɔɤɔɐ ŮɜɏɢŮɘ Űɞɜ əɑɜŭɡɜɞ Űɖɠ ɛŮɔɎɚɖɠ űɨɟŬɠ ŮɑŰŮ ŬűɞɟɎ ůŮ ˊɚŮɞɜɎɕɞɜ ŬˊɧɗŮɛŬ Ɏ ɡɚɩɜ ɐ  

ˊŬɟŬɔɧɛŮɜɤɜ ˊɟɞɥɧɜŰɤɜ, ŮɑŰŮ ůŮ ɢŬɛɏɜɞ ɢɟɧɜɞ ɔɘŬ ŬɚɚŬɔɏɠ ɛɖɢŬɜɩɜ ůŮ ˊɞɚɚɎ ŭɘŬűɞɟŮŰɘəɎ ˊɟɞɥɧɜŰŬ. 

ũɘŬ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɚɧɔɞɡɠ ɖ Toyota ŬɜɏˊŰɡɝŮ ɏɜŬ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ ɡˊɧ Űɖɜ ɞɜɞɛŬůɑŬ çlean 

manufacturingè33. 

ɆɐɛŮɟŬ Űɞ űɘɚɞůɞűɑŬ Űɞɡ lean manufacturing ŮűŬɟɛɧɕŮŰŬɘ ɛŮ ůəɞˊɧ ɜŬ ɓŮɚŰɘɩůŮɘ Űɞɡɠ ɢɟɧɜɞɡɠ 

ůŮŰŬɟɑůɛŬŰɞɠ Űɤɜ ɛɖɢŬɜɩɜ əŬɘ Űɖɜ ɟɞɐ Űɤɜ ɡɚɘəɩɜ ɛɏůŬ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ Űɞɡɠ 

ˊŬɟŬəɎŰɤ Űɨˊɞɡɠ ŬˊɤɚŮɘɩɜ: 

- ɈˊŮɟˊŬɟŬɔɤɔɐ. ȼ ˊŬɟŬɔɤɔɐ ˊɟɞɥɧɜŰɤɜ ɔɘŬ Űɞ ɞˊɞɑɞ ŭŮɜ ɡˊɎɟɢɞɡɜ ˊŬɟŬɔɔŮɚɑŮɠ ˊɟɞəŬɚŮɑ 
ůˊŬŰɎɚŮɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ ŭŬˊɎɜŮɠ ŮɑˊŮ ůŰɏɚŮɢɞɠ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ əŬɘ ɛŮŰŬűɞɟɎɠ ɚɧɔɤ 

ˊɚŮɞɜŬɕɧɜŰɤɜ ŬˊɞɗŮɛɎŰɤɜ. 

 

- ȷɜŬɛɞɜɐ (ŭɘŬɗɏůɘɛɞɠ ɢɟɧɜɞɠ). ȺɟɔɎŰŮɠ ˊɞɡ Ŭˊɚɩɠ ˊŬɟŬəɞɚɞɡɗɞɨɜ ɛɘŬ ŬɡŰɧɛŬŰɖ ɛɖɢŬɜɐ ɖ 
ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮəŮɑ ˊŮɟɘɛɏɜɞɜŰŬɠ Űɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ, ŮɟɔŬɚŮɑɞ, ˊɟɞɛɐɗŮɘŬ, ŮɝɎɟŰɖɛŬ ə.Ű.ɚ. 

Űɖɠ ŭɘŬŭɘəŬůɑŬɠ, ɐ ɛɏɜɞɡɜ ɎˊɟŬəŰɞɘ ɚɧɔɤ ŮɝɎɜŰɚɖůɖɠ ŬˊɞɗŮɛɎŰɤɜ, əŬɗɡůŰŮɟɐůŮɤɜ ůŰɖ 

ŭɘŮəˊŮɟŬɑɤůɖ ˊŬɟŰɑŭɤɜ, ŮˊɘůəŮɡɐɠ ɛɖɢŬɜɖɛɎŰɤɜ əŬɘ ŭɡůɢŮɟŮɘɩɜ ůŰɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ. 

 

                                                           
33 Marchwinski, Chet, and Shook, John, editors, Lean Lexicon: A Graphical Glossary for Lean Thinkers, 2nd. Ed., Lean Enterprise Institute, 2004. 

άThe most dangerous kind of waste is the waste we do not recognizeΦέ 

Shigeo Shingo (Shingo) 

 Japanese industrial engineer 



34 ɳɿʁʆɶʆɮ нΥ ʅˏʴ˔ˊˇ˄ʶˌ ˍʶ˔˄ʽˁʷˌ ʰ˄ʰˉ˂ʺˊ˖ˋʹˌ ʰˉˇʻʶ˃ʱˍ˖˄ 

 

 ɮ˅ʽˇ˂ˈʴʹˋʹ ʇ˂ˇˉˇʾʹˋʹˌ ¦-Shaped ɱˊʰ˃˃ʺˌ ʅˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ | ɮˊʴˎˊ˗ ɹΦ ʊˊʰʴˁʽʰʵʱˁʹ 

 

 

 

- ɄŮɟɘŰŰɏɠ ɛŮŰŬűɞɟɏɠ əŬɘ ɛŮŰŬəɘɜɐůŮɘɠ. ȼ ɛŮŰŬűɞɟɎ ɖɛɘəŬŰŮɟɔŬůɛɏɜɤɜ ˊɟɞɥɧɜŰɤɜ ůŮ ɛŮɔɎɚŮɠ 

ŬˊɞůŰɎůŮɘɠ, ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɖ ŬˊɞŭɞŰɘəɩɜ ɛɏůɤɜ ɛŮŰŬűɞɟɎɠ ɐ ɖ ɛŮŰŬəɑɜɖůɖ ɡɚɘəɩɜ, ŮɝŬɟŰɖɛɎŰɤɜ 

ɐ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ ŮɜŰɧɠ əŬɘ ŮəŰɧɠ Űɖɠ Ŭˊɞɗɐəɖɠ ɐ ɛŮŰŬɝɨ ŭɘŬŭɘəŬůɘɩɜ. ȾŬŰɎ Űɖɜ ŭɘŮəˊŮɟŬɑɤůɖ 

Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ ɖ ůɡɜŮɟɔŬůɑŬ ɛŮ ŮɝɤŰŮɟɘəɞɨɠ 

ůɡɜŮɟɔɎŰŮɠ ɔɘŬ ŬɜŰɘəŮɑɛŮɜŬ, ɖɛɘəŬŰŮɟɔŬůɛɏɜŬ ŮɜŰɧɠ Űɞɡ ŮɟɔɞůŰŬůɑɞɡ, ɖ ˊŮɟŬɘŰɏɟɤ əŬŰŮɟɔŬůɑŬ 

ɔɑɜŮŰŬɘ ŮəŰɧɠ ŮɟɔɞůŰŬůɑɞɡ əŬɘ ˊɞɚɨ ɢŮɘɟɧŰŮɟŬ ŮəŰɧɠ ˊɧɚɖɠ əŬɘ ɛŮŰɎ Űɞ ˊɏɟŬɠ ŬɡŰɐɠ, ŮˊŬɜɏɟɢŮŰŬɘ 

ŮɜŰɧɠ Űɞɡ ŮɟɔɞůŰŬůɑɞɡ ɔɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬŰɎ Űɞ ůŰɎŭɘɞ Űɖɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ.  

 

- ɈˊŮɟŮˊŮɝŮɟɔŬůɑŬ ɐ ɚŬɜɗŬůɛɏɜɖ ŮˊŮɝŮɟɔŬůɑŬ. ȼ ˊŮɟɘŰŰɐ ŮˊŮɝŮɟɔŬůɑŬ. ȼ ŬɜŮˊŬɟəɐɠ ŮˊŮɝŮɟɔŬůɑŬ 
ɚɧɔɤ ŬəŬŰɎɚɚɖɚɤɜ ɛɖɢŬɜɖɛɎŰɤɜ əŬɘ əŬəɞɨ ůɢŮŭɘŬůɛɞɨ Űɞɡ ˊɟɞɥɧɜŰɞɠ ˊɞɡ ˊɟɞəŬɚɞɨɜ ˊŮɟɘŰŰɏɠ 

əɘɜɐůŮɘɠ əŬɘ ŮɚŬŰŰɤɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ. ɆˊŬŰɎɚɖ ˊɟɞəŬɚŮɑŰŮ ɧŰŬɜ ˊŬɟɎɔɞɜŰŬɘ ˊɟɞɥɧɜŰŬ ɡɣɖɚɧŰŮɟɖɠ 

ˊɞɘɧŰɖŰŬɠ Ŭˊô ŬɡŰɐɜ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ. 

 

- ɄɚŮɞɜɎɕɞɜŰŬ ŬˊɞɗɏɛŬŰŬ. ɄɚŮɞɜɎɕɞɡůŮɠ ˊɟɩŰŮɠ ɨɚŮɠ, ɖɛɘəŬŰŮɟɔŬůɛɏɜŬ ɐ ŰŮɚɘəɎ ˊɟɞɥɧɜŰŬ ˊɞɡ 

ˊɟɞəŬɚɞɨɜ Ŭɨɝɖůɖ Űɞɡ ɢɟɧɜɞɡ ɚɐɝɖɠ-ˊŬɟɎŭɞůɖɠ ˊŬɟŬɔɔŮɚɑŬɠ, ŬˊŬɟɢŬɑɤůɖ, ŮɚŬŰŰɤɛŬŰɘəɎ 

ˊɟɞɥɧɜŰŬ, Ŭɨɝɖůɖ Űɤɜ ŭŬˊŬɜɩɜ ɛŮŰŬűɞɟɎɠ əŬɘ ŬˊɞɗɐəŮɡůɖɠ əŬɘ Űɏɚɞɠ əŬɗɡůŰŮɟɐůŮɘɠ. Ⱥˊɑůɖɠ, ŰŬ 

ˊɚŮɞɜɎɕɞɜŰŬ ŬˊɞɗɏɛŬŰŬ əɟɨɓɞɡɜ ˊɟɞɓɚɐɛŬŰŬ, ɧˊɤɠ ŮɑɜŬɘ ɞɘ ŬɜɘůɞɟɟɞˊɑŮɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ, ɞɘ 

əŬɗɡůŰŮɟɐůŮɘɠ ůŰɘɠ ˊŬɟŬŭɧůŮɘɠ Ŭˊɧ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ, ŮɚŬŰŰɩɛŬŰŬ, ŬˊɩɚŮɘŬ ɢɟɧɜɞɡ ɚɧɔɤ 

Ů́ ɘůəŮɡɐɠ ɛɖɢŬɜɖɛɎŰɤɜ əŬɘ ɢɟɞɜɞɓɧɟŮɠ ůɡɜŬɟɛɞɚɞɔɐůŮɘɠ. 

 

-  ɄŮɟɘŰŰɏɠ əɘɜɐůŮɘɠ. ȾɘɜɐůŮɘɠ ˊɞɡ ɞɘ ɡˊɎɚɚɖɚɞɘ ˊɟɏˊŮɘ ɜŬ əɎɜɞɡɜ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ŮɟɔŬůɑŬɠ 

Űɞɡɠ, ɧˊɤɠ ŬɜŬɕɐŰɖůɖ, ˊɟɞůˊɎɗŮɘŬ ɜŬ ˊɘɎůɞɡɜ əɎŰɘ, Űɞ ůŰɞɑɓŬɔɛŬ ŮɝŬɟŰɖɛɎŰɤɜ əŬɘ ŮɟɔŬɚŮɑɤɜ ə.Ŭ. 

ŬˊɞŰŮɚɞɨɜ ůˊŬŰɎɚɖ. 

 

 -ȺɚŬŰŰɩɛŬŰŬ. ȼ ˊŬɟŬɔɤɔɐ ŮɚŬŰŰɤɛŬŰɘəɩɜ ŮɝŬɟŰɖɛɎŰɤɜ ɐ ɖ ŭɘɧɟɗɤůɖ ŬɡŰɩɜ. ȺˊɘůəŮɡɐ ɐ 

ŬɜŬəŬŰŬůəŮɡɐ, ɡˊɞɚŮɑɛɛŬŰŬ, ŬɜŰɘəŬŰɎůŰŬůɖ ˊŬɟŬɔɤɔɐɠ əŬɘ ɏɚŮɔɢɞɠ ůɖɛŬɑɜɞɡɜ ůˊŬŰɎɚɖ ůŰɖ 

ŭɘŬəɑɜɖůɖ, ůŰɞ ɢɟɧɜɞ əŬɘ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ. 

 

- ȷɢɟɖůɘɛɞˊɞɑɖŰɖ ŭɖɛɘɞɡɟɔɘəɧŰɖŰŬ Űɤɜ ɡˊŬɚɚɐɚɤɜ. ȷˊɩɚŮɘŬ ɢɟɧɜɞɡ, ɘŭŮɩɜ, ŭŮɝɘɞŰɐŰɤɜ, 

ɓŮɚŰɘɩůŮɤɜ əŬɘ ŮɡəŬɘɟɘɩɜ ɛɎɗɖůɖɠ ɚɧɔɤ ɛɖ Ůɛˊɚɞəɐɠ Űɤɜ ɡˊŬɚɚɐɚɤɜ ɐ ŮɝɏŰŬůɖɠ Űɤɜ ɧůɤɜ ɏɢɞɡɜ 

ɜŬ ˊɟɞŰŮɑɜɞɡɜ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞɘ ůˊŬŰɎɚŮɠ ůɢŮŰɘəɎ ɛŮ Űɞɜ ɢɟɧɜɞ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

- ɉŬɛɏɜɞɠ ɢɟɧɜɞɠ Ŭˊɧ ɡˊŮɟˊŬɟŬɔɤɔɐ, (waste from overproduction), ˊŬɟŬɔɤɔɐ ɜɤɟɑŰŮɟŬ Ŭˊɧ Űɖɜ 

ɖɛŮɟɞɛɖɜɑŬ ˊɞɡ ɢɟŮɘŬɕɧɛŬůŰŮ Űɞ ˊɟɞɥɧɜ, ˊŬɟŬɔɤɔɐ ˊŮɟɘůůɧŰŮɟɤɜ ˊɟɞɥɧɜŰɤɜ ˊɞɡ ůŮ ˊŮɟɑˊŰɤůɖ ɜŬ 

ůɡɛɓŮɑ əɎŰɘ ɜŬ ɡˊɎɟɢŮɘ ŬˊɧɗŮɛŬ. 

 

-  ɉŬɛɏɜɞɠ ɢɟɧɜɞɠ əŬŰɎ Űɖɜ ŬɜŬɛɞɜɐ (waste for waiting) ,ɧŰŬɜ ɛŬɕŮɨɞɜŰŬɘ ŰŬ ˊɟɞɥɧɜŰŬ əŬɘ ŭŮɜ 

əɘɜɞɨɜŰŬɘ, ɧŰŬɜ ŮɟɔŬɕɧɛŮɜɞɘ ŭŮɜ ŮɑɜŬɘ ˊŬɟŬɔɤɔɘəɞɑ.  

 

-  ɉŬɛɏɜɞɠ ɢɟɧɜɞɠ əŬŰɎ Űɖ ɛŮŰŬűɞɟɎ (waste in transportation), ɖ ŭɘŬəɑɜɖůɖ Űɤɜ ɡɚɘəɩɜ, ɞɘ ŭɘˊɚɞɑ 

ˊɎɔəɞɘ ə.Ŭ. 
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 - ɉŬɛɏɜɞɠ ɢɟɧɜɞɠ Ŭˊɧ Űɞ ŬˊɞɗɏɛŬŰŬ (waste from inventory), Űɖɜ Ŭˊɞɗɐəɖ, Űɖɜ ŬůűŬɚɐ ŰɞˊɞɗɏŰɖůɖ, 

Űɞ ŰŬɑɟɘŬůɛŬ ɛŮɔŮɗɩɜ əŬɘ Űɤɜ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ. 

 

 - XŬɛɏɜɞɠ ɢɟɧɜɞɠ ůŮ əɘɜɐůŮɘɠ (waste in motion), ɜŬ űŰɎůŮɘɠ əɎŰɘ, ɜŬ ůəɨɣŮɘɠ, ˊɞɚɨ ˊŮɟˊɎŰɖɛŬ, 

ɝŮˊŬəŮŰɎɟɘůɛŬ. 

- ɉŬɛɏɜɞɠ ɢɟɧɜɞɠ Ŭˊɧ ˊŬɟŬɔɤɔɐ ŮɚŬŰŰɤɛŬŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ (waste from producing defects) 

ŮˊɘůəŮɡɏɠ, ŬˊɞɟɟɑɣŮɘɠ, ŬɢɟŮɑŬůŰŮɠ ŮˊɘɗŮɩɟɖůɖɠ, ɚɎɗɖ Űɖɠ ˊɟɩŰɖɠ űɞɟɎɠ. 

 

- ɉŬɛɏɜɞɠ ɢɟɧɜɞɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ (waste in processing), ˊɞɚɨ ɔɟɐɔɞɟŬ, ˊɞɚɨ ɛŮɔɎɚŬ, ŬəŬŰɎůŰŬŰŬ ɖ 

ɛŮɔɎɚɖ ɛɖɢŬɜɐ ůŰɖɜ ɗɏůɖ ˊɞɚɚɩɜ ɛɘəɟɩɜ ɛŬɕɑ. 

2.1.2 ȺɟɔŬɚŮɑŬ Lean Manufacturing 

2.1.2.1 Value Stream Mapping 

ɇɞ Value Stream Mapping ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ Űɞɡ Lean Manufacturing,ůəɞˊɧɠ Űɞɡ ɞˊɞɑɞɡ 

ŮɑɜŬɘ ɖ ŬˊŮɘəɧɜɘůɖ Űɞɡ ɢŮɘɟɘůɛɞɨ əŬɘ ɟɞɐɠ Űɤɜ ɡɚɘəɩɜ əŬɘ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ŮɜŰɧɠ ɛɘŬɠ ˊŬɟŬɔɤɔɘəɐɠ 

ɛɞɜɎŭŬɠ34. ȺɘŭɘəɧŰŮɟŬ, ŬˊɞŰɡˊɩɜŮŰŬɘ ůŮ ɏɜŬɜ ɢɎɟŰɖ ɧɚɖ ɖ ɟɞɐ ŬɝɑŬɠ ˊɞɡ ŬűɞɟɎ ŮɑŰŮ ůŮ ɡɚɘəɎ 

(ɢɟɖɛŬŰɘəɐ ɟɞɐ), ŮɑŰŮ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɘɠ Ůɘůɧŭɞɡɠ(ˊŬɟŬɚŬɓɐ) ɛɘŬɠ ŮɔəŬŰɎůŰŬůɖɠ ɏɤɠ əŬɘ Űɘɠ 

Ůɝɧŭɞɡɠ (ˊŬɟɎŭɞůɖ). ȾɎɗŮ ůɖɛŬɜŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ, ůɡůůɩɟŮɡůɖ ŬˊɞɗŮɛɎŰɤɜ ŬˊɞŰɡˊɩɜŮŰŬɘ ůŰɞɜ 

ɢɎɟŰɖ ɛŮ ɛŮŰɟɐůɘɛŬ ůŰɞɘɢŮɑŬ ɧˊɤɠ, ŬˊɧɗŮɛŬ ŮəűɟŬůɛɏɜɞ ůŮ ɖɛɏɟŮɠ ˊŬɟŬɔɤɔɐɠ (stock days 

coverage), əɨəɚɞɠ ˊŬɟŬɔɤɔɐɠ (cycle time) ə.ɞ.ə, Ůɜɩ ŬˊɞŰɡˊɩɜŮŰŬɘ əŬɘ ɖ ɟɞɐ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɛŮ 

Űɖɜ ɛɞɟűɐ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊŬɟŬɔɤɔɐɠ ɐ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ ɛŮ Űɞɡɠ ˊŮɚɎŰŮɠ (ˊɢ. ˊŬɟŬɔɔŮɚɑŮɠ). 

ɇɞ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ɖ ˊɚɐɟɖɠ ŬˊŮɘəɧɜɘůɖ Űɖɠ ŰɟɏɢɞɡůŬɠ əŬŰɎůŰŬůɖɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɛŬɕɑ ɛŮ Űɖɜ 

ɕɐŰɖůɖ Űɤɜ ˊŮɚŬŰɩɜ, Űɖɜ əŬŰɎůŰŬůɖ Űɤɜ ŭɘŬɜɞɛɩɜ əŬɘ Űɞɡɠ ɢɟɧɜɞɡɠ ŬɜŰɑŭɟŬůɖɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ. 

ȷɡŰɧ Űɞ ŮɟɔŬɚŮɑɞ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ ɔɘŬ ɜŬ ŬˊŮɘəɞɜɑůŮɘ Űɖɜ əŬŰɎůŰŬůɖ ůŰɖɜ ɞˊɞɑŬ 

ŮˊɘɗɡɛŮɑ ɖ ŭɘɞɑəɖůɖ ɜŬ űŰɎůŮɘ ɖ ˊŬɟŬɔɤɔɐ. Ⱦɞɘɜɩɠ ɜŬ ɗɏůŮɘ ůŰɧɢɞɡɠ əŬɘ ɜŬ Űɞɡɠ ŬˊɞŰɡˊɩůŮɘ ˊɎɜɤ 

ůŰɞɜ ɢɎɟŰɖ çfuture state mapè35. ɇɞ value stream mapping ůŰɖɜ ŮəŰŮŰŬɛɏɜɖ çextended VSMè Űɞɡ 

ɛɞɟűɐ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖɜ əŬŰɎůŰŬůɖ ɛŮŰŬɝɨ ˊɞɚɚɩɜ ˊŬɟŬɔɤɔɘəɩɜ 

ɛɞɜɎŭɤɜ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ əɎɗŮ ɛɞɜɎŭŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŬɜ ɝŮɢɤɟɘůŰɧɠ ůŰŬɗɛɧɠ ɛŮ ŰŬ 

ůɖɛŬɜŰɘəɧŰŮɟŬ ɛɧɜɞ ůŰɞɘɢŮɑŬ. 

2.1.2.2 Poka Yoke 

ɇɞ 1961  ɞ ȹɟ Shigeo Shingo, ˊɞɚɘŰɘəɧɠ ɛɖɢŬɜɘəɧɠ ůŰɖɜ Toyota Motor Corporation, ŮɘůɐɔŬɔŮ Űɖɜ 

ɏɜɜɞɘŬ Űɞɡ Poka-Yoke əŬɘ Űɖɜ ɛŮŰɏŰɟŮɣŮ ůŮ ɏɜŬ ŮɝŬɘɟŮŰɘəɧ ŮɟɔŬɚŮɑɞ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ŮɟɔŬɚŮɑɞ ˊɞɡ 

ŬűɞɟɎ ůŰɖɜ ŮɝɎɚŮɘɣɖ Űɤɜ ŬůŰɞɢɘɩɜ əŬŰɎ Űɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ, ŮɝŬɚŮɑűɞɜŰŬɠ Űɖɜ ŬɜɎɔəɖ Űɤɜ 

ŮˊɘɗŮɤɟɐůŮɤɜ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ. ȷˊɧ ŰɧŰŮ, Űɞ "poka-yoke" ɏɔɘɜŮ ŬɜŬˊɧůˊŬůŰɞ ɛɏɟɞɠ Űɖɠ ɘŬˊɤɜɘəɐɠ 

ˊɞɘɧŰɖŰŬɠ əŬɘ Űɤɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬɔɤɔɐɠ36.  

                                                           
34 Rother, Mike, and Shook, John, Learning to See: Value ï Stream Mapping to Create Value and Eliminate Muda, version 1.3,  Lean Enterprise Institute, 2003. 

35 Marchwinski, Chet, and Shook, John, editors, lean Lexicon: A Graphical Glossary for lean Thinkers, 2nd. ed., Lean Enterprise Institute, 2004. 

36 (Manivannan, 2006? Shimbun, 1988) 
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Ƀ ɧɟɞɠ ɐŰŬɜ ŬɟɢɘəɎ ɔɜɤůŰɧɠ ɤɠ Baka-Yoke, ˊɞɡ ŬˊɞŭɑŭŮŰŬɘ ɤɠ ŬɜɑɢɜŮɡůɖ ŬɜɞɖůɑŬɠ (fool proofing). 

ȺɜŰɞɨŰɞɘɠ, ŮˊŮɘŭɐ ɞ ɧɟɞɠ ŬɡŰɧɠ ŭŮɜ ɐŰŬɜ ˊɞɚɨ ŮɚəɡůŰɘəɧɠ, ŬɜŰɑɗŮŰŬ əɟɑɗɖəŮ ɡˊɞŰɘɛɖŰɘəɧɠ, ɎɚɚŬɝŮ ůŮ 

poka ï yoke Űɞ ɞˊɞɑɞ ŬˊɞŭɑŭŮŰŬɘ ɤɠ ŬɜɑɢɜŮɡůɖ ůűɎɚɛŬŰɞɠ əŬɘ ˊɞɚɨ ůɨɜŰɞɛŬ ɖ ɛŮɗɞŭɞɚɞɔɑŬ 

ɡɘɞɗŮŰɐɗɖəŮ Ŭˊɧ ȽŬˊɤɜɘəɎ ŮɟɔɞůŰɎůɘŬ ŬɡŰɞəɘɜɐŰɤɜ Űɞ 1963. ɆŰɖɜ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɏɢɞɡɜ 

ɡˊɎɟɢɞɡɜ ˊɞɚɚɞɑ ɞɟɘůɛɞɑ ɔɘŬ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ Poka-Yoke. 

Ƀɘ ŬəɧɚɞɡɗŮɠ ŭɖɚɩůŮɘɠ ˊŮɟɘɔɟɎűɞɡɜ əŬɚɨŰŮɟŬ Űɖɜ ɘŭɏŬ Űɞɡ Poka-Yoke Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ 

ˊŰɡɢɏɠ: 

"The original idea behind poka-yoke is to respect the intelligence of workers. Poka-yokes are for 

freeing workerôs time and mind to pursue more creative and value adding activities" - N.K. Shimbun, 

1988 

 

"Error proofing is not so much a lean "tool" as it is a way of thinking and evaluating problems. It is 

based on a philosophy that people do not intentionally make mistakes or perform the work 

incorrectly, but for various reason mistakes can and do occur" -J.K Liker and D. Meier, 2006 

 

"Defects = 0 is absolutely possible" - Shigeo Shingo, 1986 

To Poka- Yoka ŬɜŬˊŰɨɢɗɖəŮ ŬɟɢɘəɎ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɤɠ ůɡůəŮɡɏɠ ŬɜɑɢɜŮɡůɖɠ ɚŬɗɩɜ, ŰŬ ɞˊɞɑŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ űɗɞɟɏɠ. ɆɐɛŮɟŬ Űɞ Poka Yoke ŮɑɜŬɘ ɛɘŬ ɞɚɧəɚɖɟɖ ɛŮɗɞŭɞɚɞɔɑŬ ɖ ɞˊɞɑŬ 

ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ ŮɟɔŬɚŮɑɞ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ əŬɘ ˊɟɧɚɖɣɖɠ ɚŬɗɩɜ. ȾŬŰɎ Űɞɜ Ůɛɜ́ŮɡůŰɐ 

Űɖɠ ɘŭɏŬɠ (Shigeo Shingo), ŰŬ ɚɎɗɖ ůŮ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ɛˊɞɟɞɨɜ ŮɜŰɞˊɘůɗɞɨɜ əŬɘ ɜŬ ŮɝŬɚŮɑűɞɡɜ əŬŰɎ 

Űɞɜ ůɢŮŭɘŬůɛɧ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ, ˊɟɘɜ əŬɜ ůɡɛɓɞɨɜ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɛŮɘɩɜɞɜŰŬɘ ŰŬ ůűɎɚɛŬ əŬɘ ɖ 

ŬɜɎˊŰɡɝɖ ɛŮɗɧŭɤɜ Ůˊɑɚɡůɖɠ ɚŬɗɩɜ. 

Ƀɘ ɛɖɢŬɜɘůɛɞɑ Poka ï Yoke ɛˊɞɟɞɨɜ ɜŬ ŮəŰŮɚɏůɞɡɜ ŰɟŮɘɠ ɢɟɐůɘɛŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ůŰɖɜ ˊɟɧɚɖɣɖ Űɤɜ 

ɚŬɗɩɜ. ȷɡŰɏɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ ŰŬ ŰɟɑŬ ůŰɎŭɘŬ ɚŬɗɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɡˊɎɟɝɞɡɜ. 

ɆɡɛűɩɜŬ ɛŮ Űɞɡɠ Combining Bayers (1994) ˁʰʽ Hinckley (2001)37 ˊɟɧəŮɘŰŬɘ ɔɘŬ ŰŬ ˊŬɟŬəɎŰɤ 

ůŰɎŭɘŬ: 

- ȰɜŬ ɚɎɗɞɠ ˊɟɧəŮɘŰŬɘ ɜŬ ůɡɛɓŮɑ ůɨɜŰɞɛŬ ï ɄɟɞŮɘŭɞˊɞɑɖůɖ 

- ȰɜŬ ɚɎɗɞɠ ˊɞɡ ɏɢŮɘ ˊɟɞəɨɣŮɘ ŬɚɚɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭŮɜ ŮɑɜŬɘ ŬəɧɛŬ ŮɛűŬɜɐ ï ȰɚŮɔɢɞɠ  

- ȰɜŬ ɚɎɗɞɠ ˊɞɡ ɏɢŮɘ ˊɟɞəɨɣŮɘ ɛŮ ŮɛűŬɜɐ ŬˊɞŰŮɚɏůɛŬŰŬ ï ȾɚŮɑůɘɛɞ 

Ƀɘ ɛɏɗɞŭɞɘ ŬɜɑɢɜŮɡůɖɠ ɚŬɗɩɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰɟŮɑɠ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ  ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ Űɞɡɠ: 

ɏɚŮɔɢɞɠ, ˊɟɞŮɘŭɞˊɞɑɖůɖ, əɚŮɑůɘɛɞ (ɓɚ. ŮɘəɧɜŬ 6). ȼ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɖ ɚɘɔɧŰŮɟɞ 

ɘůɢɡɟɐ əŬɗɩɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟŬŰɖɟɖŰɘəɧŰɖŰŬ əŬɘ Űɖɜ ˊɟɞůɞɢɐ Űɤɜ ŮɟɔŬŰɩɜ, ŭɘŬűɞɟŮŰɘəɎ ŰŬ 

ɚɎɗɖ ɗŬ ůɡɜŮɢɑɕɞɡɜ ɜŬ ůɡɛɓŬɑɜɞɡɜ. ɇɡˊɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɞɘ ŰŮɢɜɘəɏɠ ɛŮ 

ɚɡɢɜɑŮɠ əŬɘ ɐɢɞɡɠ. Ƀɘ ɛɏɗɞŭɞɘ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɤűɏɚɘɛŮɠ ɧˊɞɡ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ůɜɧɠ ɚɎɗɞɡɠ 

                                                           
37 Combining Bayers (1994) and Hinckley (2001) 
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ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɎ ɐ Ŭəɧɛɖ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɖ ŮűŬɟɛɞɔɐ ůɢŮŭɑɞɡ ˊɟɞɚɖˊŰɘəɞɨ Ůɚɏɔɢɞɡ ŮɑɜŬɘ 

ŰŮɢɜɘəɎ ɐ ɞɘəɞɜɞɛɘəɎ ŬɜɏűɘəŰɖ38. 

Ƀ ɏɚŮɔɢɞɠ əŬɘ Űɞ əɚŮɑůɘɛɞ (shutdown) ɗŮɤɟɞɨɜŰŬɘ ɞɘ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ůŰɞɜ 

ŮɜŰɞˊɘůɛɧ ɚŬɗɩɜ. ɀŮ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɖɢŬɜɘůɛɩɜ Poka ï Yoke ůŮ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ˊɟɞɚŬɛɓɎɜŮɘ ŰŬ 

ɚɎɗɖ, ŰɧŰŮ ŭŮɜ ɗŬ ˊɟɞəɨˊŰɞɡɜ ɓɚɎɓŮɠ. Ⱥˊɑůɖɠ, ɧŰŬɜ ɏɜŬ ůűɎɚɛŬ ŮɜŰɞˊɘůŰŮɑ ɛˊɞɟŮɑ ɜŬ ůŰŬɛŬŰɐůŮɘ ɖ 

ŭɘŬŭɘəŬůɑŬ ˊɟɘɜ ŮɛűŬɜɘůŰɞɨɜ ɞɘ ůɡɜɏˊŮɘŮɠ Űɞɡ ɚɎɗɞɡɠ. ȷɡŰɐ ŮɑɜŬɘ ɛɘŬ ˊɞɚɨ Űɡˊɘəɐ ɘŬˊɤɜɘəɐ 

ˊɟɞůɏɔɔɘůɖ, ɖ ɞˊɞɑŬ ɏɢŮɘ ůŬɜ ůŰɧɢɞ ɜŬ ŮɜɗŬɟɟɨɜŮɘ Űɞɡɠ ŮɟɔɎŰŮɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ ɜŬ ůŰŬɛŬŰɞɨɜ 

Ŭɛɏůɤɠ Űɖɜ ˊŬɟŬɔɤɔɐ, ɛɧɚɘɠ ŮɜŰɞˊɑůɞɡɜ ɏɜŬ ˊɟɧɓɚɖɛŬ ɐ ɏɜŬ ɚɎɗɞɠ ˊɞɡ ůɡɜɏɓɖ ɐ ˊɟɧəŮɘŰŬɘ ɜŬ 

ůɡɛɓŮɑ39. 

Ƀɘ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞɘ Űɟɧˊɞɘ ɔɘŬ ɜŬ ŮɜŮɟɔɞˊɞɘɖɗɞɨɜ ɞɘ ŰɟŮɑɠ ɚŮɘŰɞɡɟɔɑŮɠ ŮɑɜŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ŮˊŬűɐɠ 

(contact method), ɖ ɛɏɗɞŭɞɠ Űɖɠ ůŰŬɗŮɟɐɠ ŬɝɑŬɠ (fixed-value method) əŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ůŰŬŭɘŬəɐɠ 

əɑɜɖůɖɠ (motion-step method). 

ȼ ˊɟɩŰɖ ŰŮɢɜɘəɐ (contact method) ŬűɞɟɎ ůŰɖɜ ɞˊŰɘəɐ ŮˊŬűɐ ɛɘŬ ůɡůəŮɡɐɠ ŬɜɑɢɜŮɡůɖɠ ŬɜŰɘəŮɑɛŮɜɞɡ 

əŬɘ Űɞɡ ˊɟɞɥɧɜŰɞɠ. ɆŮ ŬɡŰɐ Űɖɜ ɛɏɗɞŭɞ, ůŰɧɢɞɠ ŮɑɜŬɘ ɖ ŬɜɑɢɜŮɡůɖ Űɡɢɧɜ ŬɜɤɛŬɚɘɩɜ ůŰɞ ˊɟɞɥɧɜ. ȼ 

ŭŮɨŰŮɟɖ ŰŮɢɜɘəɐ (fixed-value method)  ŬűɞɟɎ ůŰɖɜ ŬɜɑɢɜŮɡůɖ ɚŬɗɩɜ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ɛɘŬɠ ŮɟɔŬůɑŬɠ 

ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɖ ŭɘŬŭɘəŬůɑŬ ŬˊŬɘŰŮɑ ŮˊŬɜŬɚɐɣŮɘɠ. ɇɏɚɞɠ, ůŰɖɜ ŰɟɑŰɖ ŰŮɢɜɘəɐ (motion-step 

method) ɔɑɜŮŰŬɘ ɏɚŮɔɢɞɠ ůŰɘɠ əɘɜɐůŮɘɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ɛɘŬɠ ŭɘŮɟɔŬůɑŬɠ əŬɘ 

ŭɘŮɝɎɔɞɜŰŬɘ ůɨɛűɤɜŬ ɛŮ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ˊɟɧŰɡˊɞ əɘɜɐůŮɤɜ. 

ȼ ŮűŬɟɛɞɔɐ Űɞɡ Poka Yoke, ŮɑŰŮ űɡůɘəɐ, ŮɑŰŮ ɚŮɘŰɞɡɟɔɘəɐ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŮɔəŬŰɎůŰŬůɖ 

ɛɖɢŬɜɘůɛɩɜ ˊɞɡ ɜŬ ɛŮɘɩɜɞɡɜ Űɞɜ əɑɜŭɡɜɞ ŮɛűɎɜɘůɖɠ ɚŬɗɩɜ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ Bayers (1994)40  Űɞ ˊɘɞ 

ŭɨůəɞɚɞ ůɖɛŮɑɞ ůŰɖɜ ɛŮɗɞŭɞɚɞɔɑŬ Poka Yoke, ŮɑɜŬɘ ɜŬ ŰŮɗŮɑ ůŮ ŮűŬɟɛɞɔɐ. Ⱥűɧůɞɜ ŮɔəŬŰŬůŰŬɗŮɑ, 

ŰɧŰŮ ɖ ŬɜɎˊŰɡɝɖ əŬɘ ŭɘŮɨɟɡɜůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŮɑɜŬɘ ˊɘɞ Ůɨəɞɚɖ, ŮˊŮɘŭɐ ɞɘ ŮɟɔɎŰŮɠ əŬɘ ɖ ŭɘɞɑəɖůɖ 

ůɡɜŮɘŭɖŰɞˊɞɘɞɨɜ ɔɟɐɔɞɟŬ ŰŬ ɞűɏɚɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůŰɖɜ ˊɟɎɝɖ. ɇŬ ˊɘɞ əŬɗɞɟɘůŰɘəɎ ůɖɛŮɑŬ ŰŬ 

ɞˊɞɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɎɓŮɘ əŬɜŮɑɠ ɡˊɧɣɖ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ Poka Yoke ŮɑɜŬɘ:  

- ɉŬɟŬəŰɖɟɘůŰɘəɎ ï ɚŮˊŰɞɛɏɟŮɘŮɠ 

- ȷˊɞəɚɑůŮɘɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬɘ ˊŬɟŬɚŮɑɣŮɘɠ 

- Ɇɢɏůɖ ˊɞɘɧŰɖŰŬɠ  

                                                           
38 (Shingo, 1986) 

39 (Bayers, 1994; Liker & Meier, 2006) 

40 Bayers (1994) 
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ɳʽˁˈ˄ʰ 6 ʆˊʶʽˌ ˉʽʻʰ˄ˇʾ ˍˏˉˇʽ ˂ʰʻ˗˄ ˃ʶ ˍˊʶʾˌ ˉʽʻʰ˄ʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ Poka Yoke41 

2.1.2.3  ɠ ʈʘʃʋɿʋʏ ʐʖʉ  ʌʘʉʐʀ S  

ȰɜŬ Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ Űɞɡ lean manufacturing ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ Űɡˊɞˊɞɑɖůɖ Űɤɜ 

ŭɘŬŭɘəŬůɘɩɜ ŮɑɜŬɘ ɖ ɛŮɗɞŭɞɚɞɔɑŬ Űɤɜ ˊɏɜŰŮ S. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŭɘŬůűŬɚɑɕŮɘ Űɖɜ ˊŮɘɗŬɟɢɑŬ Űɧůɞ ůŰɖɜ 

ˊŬɟŬɔɤɔɐ, ɧůɞ əŬɘ ůŰɞ ŭɘɞɘəɖŰɘəɧ ˊɟɞůɤˊɘəɧ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ Ůɝɐɠ ˊɏɜŰŮ ůŰɎŭɘŬ: ŰŬɝɘɜɧɛɖůɖ 

(Sort), ɃɟɘɞɗɏŰɖůɖ  (Straighten), ȾŬɗɎɟɘůɛŬ (Shine), ɇɡˊɞˊɞɑɖůɖ (Standardize) əŬɘ ɆɡɜŰɐɟɖůɖ 

(Sustain).  

ɇŬɝɘɜɧɛɖůɖ (Sort): ɄŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ůŬűɐ ŭɘɎəɟɘůɖ ɔɘŬ ɧ, Űɘ ɢɟŮɘɎɕŮŰŬɘ ɐ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ Ŭˊɧ ŰŬ 

ŮɟɔŬɚŮɑŬ, ŬɜŬɚɩůɘɛŬ əŬɘ ɎɚɚŬ ɡɚɘəɎ. Ⱥˊɑůɖɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ůɡůŰɖɛŬŰɘəɐ əŬŰŬɔɟŬűɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ 

ůŮ ɧ, Űɘ ŭŮɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɐ ɧŰɘ ŮɑɜŬɘ ˊŮɟɘŰŰɧ ɔɘŬ ɜŬ ŮəŰŮɚɏůŮɘ ɛɘŬ ŮɟɔŬůɑŬ, ɐ ɧŰɘ ŬɜŮˊŬɟəɐɠ ɔɘŬ Űɞɜ 

ůəɞˊɧ ˊɞɡ ˊɟɞɞɟɑɕŮŰŬɘ. 

 

ɃɟɘɞɗɏŰɖůɖ  (Straighten): ɄŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ɞɟɘɞɗɏŰɖůɖ Űɞɡ ɢɩɟɞɡ ɔɘŬ Űɖɜ ŰɞˊɞɗɏŰɖůɖ əŬɘ 

ˊɟɞůɤɟɘɜɐ ŬˊɞɗɐəŮɡůɖ ɡɚɘəɩɜ ŭɑˊɚŬ ůŰɖɜ ˊŬɟŬɔɤɔɐ. ȷəɧɛɖ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ɖ ɢɎɟŬɝɖ Űɤɜ 

ŭɘŬŭɟɧɛɤɜ ŬɚɚɎ əŬɘ ŰŬ ůɖɛŮɑŬ ɧˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ ɛɖɢŬɜɐɛŬŰŬ əŬɘ ɚɞɘˊɧɠ 

Ůɝɞˊɚɘůɛɧɠ. ɇɏɚɞɠ, ɛˊɞɟŮɑ ɜŬ ůɡɛˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɞɜ ɢɩɟɞ ɛɏůŬ ůŰɞɜ ɞˊɞɑɞ əɘɜŮɑŰŬɘ ɞ ŮɟɔɎŰɖɠ. 

 

                                                           
41 (Hinckley, 2001) 
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ȾŬɗɎɟɘůɛŬ (Shine): ŬűɞɟɎ ůŰɖɜ ŭɘŬŰɐɟɖůɖ Űɞɡ ɢɩɟɞɡ ŮɟɔŬůɑŬɠ əŬɗŬɟɧ əŬɘ ůŮ ůɡɜɗɐəŮɠ ɧˊɞɡ ɞ 

ŮɟɔɎŰɖɠ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ŮɚŮɡɗŮɟɑŬ əɘɜɐůŮɤɜ. 

 

ɇɡˊɞˊɞɑɖůɖ (Standardize): ȷűɞɟɎ ůŰɖɜ Űɡˊɞˊɞɑɖůɖ ɧɚɤɜ ŭɘŬŭɘəŬůɘɩɜ, Űɞɡ Ůɝɞˊɚɘůɛɞɨ (ŮɟɔŬɚŮɑŬ) 

əŬɘ ɧɚɤɜ Űɤɜ ŭɘŬəɟɘŰɩɜ ůɖɛɎŰɤɜ ůŰɖɜ ˊŬɟŬɔɤɔɐ. 

ɆɡɜŰɐɟɖůɖ (Sustain): ɇɏɚɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚɏˊŮŰŬɘ ŭɘŬŭɘəŬůɑŬ ůɡɜŰɐɟɖůɖɠ ŮɑŰŮ ŬűɞɟɎ ůŮ 

Ůɝɞˊɚɘůɛɧ ŮɑŰŮ, ŮɔəŬŰŬůŰɎůŮɘɠ. 

 

2.2 ɆɨůŰɖɛŬ Just ï in ï Time 

ɇɞ JIT ŮɑɜŬɘ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ ɞɛɎŭŬ ŮɜŮɟɔŮɘɩɜ ˊɞɡ ůɢŮŭɘɎɕɞɜŰŬɘ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ɛŮɔɎɚɞɡ ɧɔəɞɡ 

ˊŬɟŬɔɤɔɐɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ŮɚɎɢɘůŰɞ ŬˊɧɗŮɛŬ ˊɟɩŰɤɜ ɡɚɩɜ, ŮɟɔŬůɑŬɠ ůŮ Ůɝɏɚɘɝɖ əŬɘ ŰŮɚɘəɩɜ 

ˊɟɞɥɧɜŰɤɜ. ɇŬ ŭɘɎűɞɟŬ əɞɛɛɎŰɘŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ əŬŰŬűɗɎɜɞɡɜ ůŰɞ ˊŮŭɑɞ ŮɟɔŬůɑŬɠ Ŭəɟɘɓɩɠ ůŰɖɜ 

ɩɟŬ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ, ɞɚɞəɚɖɟɩɜɞɜŰŬɘ əŬɘ ɛŮŰŬɓŬɑɜɞɡɜ Űɖɜ əɎɗŮ ŭɘŬŭɘəŬůɑŬ ŰŬɢɨŰŬŰŬ. ȼ ɚɞɔɘəɐ Űɞɡ 

JIT ɏɢŮɘ ɤɠ ɓɎůɖ Űɖɜ ɘŭɏŬ ɧŰɘ, ŰɑˊɞŰŬ ŭŮɜ ˊŬɟɎɔŮŰŬɘ ɛɏɢɟɘ ɜŬ ɢɟŮɘŬůŰŮɑ əŬɘ ɖ ŬɜɎɔəɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎɔəɖ ˊɞɡ ŭɘŬɛɞɟűɩɜŮɘ ɖ ɕɐŰɖůɖ Űɞɡ ˊɟɞɥɧɜŰɞɠ. ɆŮ ɗŮɤɟɖŰɘəɐ ɓɎůɖ ɛˊɞɟɞɨɛŮ 

ɜŬ ˊŮɟɘɔɟɎɣɞɡɛŮ Űɖɜ ŭɘŬŭɘəŬůɑŬ ɤɠ Ůɝɐɠ: ɧŰŬɜ ɏɜŬ ˊɟɞɥɧɜ ˊɤɚŮɑŰŬɘ ůŮ ɏɜŬɜ əŬŰŬɜŬɚɤŰɐ, ɖ ŬɔɞɟɎ Űɞ 

ŬɜŰɘəŬɗɘůŰɎ ɛŮ Űɞ ˊɟɞɥɧɜ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ ŰŮɚŮɡŰŬɑŬ ɗɏůɖ, ˊɟɘɜ Ŭˊɧ ŬɡŰɧ ˊɞɡ ˊɤɚɐɗɖəŮ, ůŰɞ 

ůɨůŰɖɛŬ. ȷɡŰɧ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ˊŬɟŬɔɔŮɚɑŬɠ ůŰɞ ŮɟɔɞůŰɎůɘɞ ˊŬɟŬɔɤɔɐɠ Űɞɡ 

ˊɟɞɥɧɜŰɞɠ, ɛŮ Űɞɡɠ ŮɟɔŬɕɧɛŮɜɞɡɠ ɜŬ ŰɞˊɞɗŮŰɞɨɜ ɏɜŬ ɜɏɞ ˊɟɞɥɧɜ ůŰɖɜ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ɔɘŬ ɜŬ 

ŬɜŰɘəŬŰŬůŰɐůɞɡɜ ŬɡŰɧ ˊɞɡ ŬɔɞɟɎůŰɖəŮ42.   

ȼ űɘɚɞůɞűɑŬ Űɞɡ Just-In-Time (JIT) ůŰɖɟɑɕŮŰŬɘ ůŰɖɜ ɏɜɜɞɘŬ Űɖɠ ɘŭŬɜɘəɐɠ ˊŬɟŬɔɤɔɐɠ. ɆŰɞɢŮɨŮɘ ůŰɖɜ 

ɛŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ əŬɘ Űɖɠ űɨɟŬɠ. ɇɞ Just-In-Time ɞɟɑɕŮŰŬɘ ɤɠ çɖ ˊŬɟŬɔɤɔɐ Űɞɡ ŮɚɎɢɘůŰɞɡ 

Ŭɟɘɗɛɞɨ Űɤɜ ŭɘŬűɧɟɤɜ ɛɞɜɎŭɤɜ, ůŰɘɠ ɛɘəɟɧŰŮɟŮɠ ŭɡɜŬŰɏɠ ˊɞůɧŰɖŰŮɠ, Űɞ ŬɟɔɧŰŮɟɞ ŭɡɜŬŰɧ ɢɟɧɜɞ, 

ŮɝŬɚŮɑűɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬɜɎɔəɖ ɔɘŬ Űɖɜ ŬˊɞɔɟŬűɐ əŬɘ Ŭ́ ɞŭɑŭŮŰŬɘ ɤɠ ˊɎɜɤ ůŰɖɜ ɩɟŬ əŬɘ ɧɢɘ ŮɔəŬɑɟɤɠ. 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ, Űɞ ůɨůŰɖɛŬ ˊɟɞɛɖɗŮɘɩɜ ɡɚɘəɩɜ Ůɜɧɠ ŮɟɔɞůŰŬůɑɞɡ ɜŬ ŮɑɜŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧ əŬɘ 

ŬˊɞŭɞŰɘəɧ ŰŬɡŰɧɢɟɞɜŬ. ȷɡŰɧ ɏɢŮɘ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɢɤɟɑɠ Űɞɜ 

əɑɜŭɡɜɞ ůŰŬɛŬŰɐɛŬŰɞɠ. ȷəɧɛɖ ůɡɛɓɎɚŮɘ ůŰɖɜ ɛŮɑɤůɖ Űɞɡ ɎɛŮůɞɡ əɧůŰɞɡɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɜ 

Ŭɨɝɖůɖ Űɖɠ əŮɟŭɞűɞɟɑŬɠ Űɖɠ ŮˊɘɢŮɑɟɖůɖɠ. ũɘŬ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɚɧɔɞɡ Űɞ JIT əŮɟŭɑɕŮɘ ůɡɜŮɢɩɠ ɏŭŬűɞɠ 

ůŰɘɠ ɜɏŮɠ ɓɘɞɛɖɢŬɜɑŮɠ43. 

ɇɏɚɞɠ, Űɞ JIT ɛˊɞɟŮɑ Ŭəɧɛɖ ɜŬ ɞɟɘůɗŮɑ ɤɠ ɛɘŬ ɞɛɎŭŬ ŮɟɔŬɚŮɑɤɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ 

ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ˊɟɞɓɚɖɛɎŰɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ əŬŰɎ Űɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ, ŬˊŬɘŰɩɜŰŬɠ44: 

- ȷűɞůɑɤůɖ Űɖɠ ŭɘɞɑəɖůɖɠ əŬɘ ůɡɛɛŮŰɞɢɐ Űɤɜ ɡˊŬɚɚɐɚɤɜ 

                                                           
42 Chase, Aquilano, Jacobs, (1998). Production and operations Management Manufacturing and Services, 8th edition. 

43 Gurinder Singh Brar and Gagan Saini , ñMilk Run Logistics: Literature Review and Directionsò, 

44 Richard Burman, Manufacturing Management: Principles and Sytems  
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- ɀŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ (ŮɝɎɚŮɘɣɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ŬůűŬɚŮɑŬɠ) 

- ɀŮɑɤůɖ Űɤɜ ˊŬɟŰɑŭɤɜ əŬɘ Űɞɡ ɢɟɧɜɞɡ ˊŬɟŬɔɤɔɐɠ 

- ɀŮɑɤůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ˊɟɞɛɖɗŮɡŰɩɜ 

- ȷɜɎˊŰɡɝɖ ůɡɜŮɟɔŬůɑŬɠ ˊŮɚŬŰɩɜ ï ˊɟɞɛɖɗŮɡŰɩɜ 

- Ƀɚɘəɐ ůɡɜŰɐɟɖůɖɠ ˊŬɟŬɔɤɔɐɠ (TPM) 

- Ƀɚɘəɐ ŭɘŬɢŮɑɟɘůɖ ˊɞɘɧŰɖŰŬɠ (TQM) 

- ȸŮɚŰɑɤůɖ ˊɚɖɟɞűɧɟɖůɖɠ ůɢŮŭɘŬůɛɞɨ 

 

 

ɳʽˁˈ˄ʰ 7 ʅˏˋˍʹ˃ʰ ˉˊˇʹ˃ʻʶʽ˖˄ ˎ˂ʽˁ˖˄ ˉʰˊʰʴ˖ʴʹˌΥɰʹ˃ʰˍʰ45 

 

ȼ ŮɘəɧɜŬ 5 ŬˊɞŰɡˊɩɜŮɘ ɏɜŬ Ŭˊɚɞˊɞɘɖɛɏɜɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŭɞɛɖɛɏɜɞ ůŰɖ 

űɘɚɞůɞűɑŬ Űɞɡ JIT. 

2.2.1 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʋʑ  Just ɀ in ɀ Time 

Pull System. ɇɞ ůɨůŰɖɛŬ JIT ɓŬůɑɕŮŰŬɘ ůŰɖɜ űɘɚɞůɞűɑŬ ɧŰɘ ŰɑˊɞŰŬ ŭŮɜ ˊŬɟɎɔŮŰŬɘ ɛɏɢɟɘɠ ɧŰɞɡ 

ɢɟŮɘŬůŰŮɑ. ȼ ŬɜɎɔəɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧŰŬɜ ɡˊɎɟɢŮɘ ˊɟŬɔɛŬŰɘəɐ ɕɐŰɖůɖ ɔɘŬ Űɞ ˊɟɞɥɧɜ. ȳŰŬɜ ˊɞɡɚɖɗŮɑ 

ɏɜŬ ˊɟɞɥɧɜ, ɖ ŬɔɞɟɎ, ɗŮɤɟɖŰɘəɎ, ŬˊŬɘŰŮɑ ŬɜŰɘəŬŰɎůŰŬůɖ ůŰɖɜ ŰŮɚɘəɐ ɗɏůɖ ůŰɖ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ. 

ȷɡŰɧ ˊɟɞəŬɚŮɑ ɛɘŬ ŮɜŰɞɚɐ ůŰɖɜ ˊŬɟŬɔɤɔɘəɐ ɛɞɜɎŭŬ Űɞɡ ŮɟɔɞůŰŬůɑɞɡ, ɧŰŬɜ ɞ ŮɟɔŬɕɧɛŮɜɞɠ ˊŬɑɟɜŮɘ 

ɛɘŬ ɛɞɜɎŭŬ Űɞɡ ˊɟɞɥɧɜŰɞɠ ɔɘŬ ɜŬ ŬɜŰɘəŬŰŬůŰɐůŮɘ ŬɡŰɧ ˊɞɡ ɏűɡɔŮ. ȷɡŰɐ ɖ ˊŬɟŬɔɤɔɘəɐ ɛɞɜɎŭŬ ɗŬ 

                                                           
45 Theeratham, M., and Lohatepanont, M., ñVehicle Routing in Milk Run Operations: A Column Generation Based Approachò, 2010. 
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ˊɎɟŮɘ ŮɝŬɟŰɐɛŬŰŬ Ŭˊɧ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ əŬɘ ɖ ɛŮŰŬűɞɟɎ ŬɡŰɐ ɗŬ ůɡɜŮɢɘůŰŮɑ ɛɏɢɟɘ Űɘɠ ˊɟɩŰŮɠ ɨɚŮɠ. 

ũɘŬ ɜŬ ŭɞɡɚŮɨŮɘ ɞɛŬɚɎ ŬɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ˊɟɞɩɗɖůɖɠ Űɤɜ ŮɝŬɟŰɖɛɎŰɤɜ, Űɞ ůɨůŰɖɛŬ JIT ŬˊŬɘŰŮɑ 

ɡɣɖɚɎ ŮˊɑˊŮŭŬ ˊɞɘɧŰɖŰŬɠ ůŮ əɎɗŮ ŮˊɑˊŮŭɞ ˊŬɟŬɔɤɔɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ, ŭɡɜŬŰɏɠ ůɢɏůŮɘɠ ɛŮ Űɞɡɠ 

ˊɤɚɖŰɏɠ (vendors) əŬɘ ɛɘŬ ůɢŮŰɘəɎ ˊɟɞɓɚɏɣɘɛɖ ɕɐŰɖůɖ ɔɘŬ Űɞ ŰŮɚɘəɧ ˊɟɞɥɧɜ.  

Ɉɣɖɚɐ ɄɞɘɧŰɖŰŬ. ɇŬ ůɡůŰɐɛŬŰŬ JIT Ůɚɏɔɢɞɡɜ Űɖɜ ɄɞɘɧŰɖŰŬ ůŰɖɜ ˊɖɔɐ ŭɖɚŬŭɐ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɔɑɜɞɜŰŬɘ ɧɚŬ ůɤůŰɎ Ŭˊɧ Űɖɜ Ŭɟɢɐ əŬɘ, ɧŰŬɜ əɎŰɘ ˊɖɔŬɑɜŮɘ ůŰɟŬɓɎ, ɗŬ ˊɟɏˊŮɘ ɜŬ ůŰŬɛŬŰɎŮɘ ɖ 

ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ Ŭɛɏůɤɠ. Ƀɘ ŮɟɔŬɕɧɛŮɜɞɘ ɔɑɜɞɜŰŬɘ ɞɘ ɑŭɘɞɘ ŮˊɘɗŮɤɟɖŰɏɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ŭɘəɐɠ 

Űɞɡɠ ŭɞɡɚŮɑŬɠ. Ƀ əɎɗŮ ŮɟɔŬɕɧɛŮɜɞɠ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŮ ɏɜŬ ɛɏɟɞɠ Űɖɠ ŭɞɡɚŮɑŬɠ Űɖ űɞɟɎ əŬɘ ůɡɜŮˊɩɠ 

ŭŮɜ ɛˊɞɟŮɑ ɜŬ əŬɚɨɣŮɘ Űɡɢɧɜ ˊɟɞɓɚɐɛŬŰŬ ˊɞɘɧŰɖŰŬɠ. ȷɜ ɞ ɟɡɗɛɧɠ ŮɑɜŬɘ ˊɞɚɨ ɔɟɐɔɞɟɞɠ, Ŭɜ ɞ 

ŮɟɔŬɕɧɛŮɜɞɠ ŬɜŬəŬɚɨɣŮɘ ˊɟɞɓɚɐɛŬŰŬ ˊɞɘɧŰɖŰŬɠ ɐ Ŭɜ ɡˊɎɟɢɞɡɜ ɗɏɛŬŰŬ ŬůűɎɚŮɘŬɠ, ɞ ŮɟɔŬɕɧɛŮɜɞɠ 

ŮɑɜŬɘ ɡˊɞɢɟŮɤɛɏɜɞɠ ɜŬ ůŰŬɛŬŰɐůŮɘ Űɖ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ əŬɘ ɜŬ ŮɘŭɞˊɞɘɐůŮɘ ŰŬ ɡˊɧɚɞɘˊŬ ŰɛɐɛŬŰŬ 

ɔɘŬ Űɞ ˊɟɧɓɚɖɛŬ. Ƀɘ ŮɟɔŬɕɧɛŮɜɞɘ ɗŬ ŬɜŬɚɎɓɞɡɜ ɞɘ ɑŭɘɞɘ Űɖ ůɡɜŰɐɟɖůɖ əŬɘ Űɖɜ Ůˊɑɚɡůɖ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ.  

ɀɘəɟɏɠ ɄŬɟŬɔɔŮɚɑŮɠ. ȷɜŰɑ ɜŬ ůɡɔəŮɜŰɟɩɜɞɡɜ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ŬˊɞɗɏɛŬŰɞɠ, ɞɘ ɢɟɐůŰŮɠ Űɤɜ JIT 

ůɡůŰɖɛɎŰɤɜ ŭɘŬŰɖɟɞɨɜ ŰŬ ŬˊɞɗɏɛŬŰŬ ůŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛɘəɟɧŰŮɟŮɠ ˊŬɟŰɑŭŮɠ. Ƀɘ ɛɘəɟɏɠ ˊŬɟŬɔɔŮɚɑŮɠ 

ɛŮɘɩɜŮɘ Űɞ əɡəɚɘəɧ ŬˊɧɗŮɛŬ, ŭɖɚŬŭɐ Űɞ ŬˊɧɗŮɛŬ ˊɞɡ ŭɘŬŰɖɟŮɑŰŬɘ ŬɜɎɛŮůŬ ůŮ ŭɨɞ ˊŬɟŬɔɔŮɚɑŮɠ. ȳůɞ 

ɛŮɘɩɜŮŰŬɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ˊŬɟŬɔɔŮɚɑŬɠ, Űɧůɞ ɛŮɘɩɜŮŰŬɘ əŬɘ Űɞ əɡəɚɘəɧ ŬˊɧɗŮɛŬ. ȼ ɛŮɑɤůɖ Űɞɡ 

əɡəɚɘəɞɨ ŬˊɞɗɏɛŬŰɞɠ ɛŮɘɩɜŮɘ Űɞ ɢɟɧɜɞ əŬɘ Űɞ ɢɩɟɞ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɘŬŰɐɟɖůɖ Űɞɡ 

ŬˊɞɗɏɛŬŰɞɠ. Ⱥˊɑůɖɠ ɖ ɛŮɑɤůɖ Űɞɡ əɡəɚɘəɞɨ ŬˊɞɗɏɛŬŰɞɠ ɛŮɘɩɜŮɘ Űɞ ɢɟɧɜɞ ɡůŰɏɟɖůɖɠ. ȼ ɛŮɑɤůɖ Űɞɡ 

ɢɟɧɜɞɡ ɡůŰɏɟɖůɖɠ ɛŮɘɩɜŮɘ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ŬˊɞɗɏɛŬŰɞɠ ůŮ əɑɜɖůɖ əŬɗɩɠ ɞ ɢɟɧɜɞɠ ˊɞɡ 

ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ˊŮɟɎůŮɘ ɛɘŬ ɛŮɔɎɚɖ ˊŬɟŰɑŭŬ Ŭˊɧ ɛɘŬ ɛɞɜɎŭŬ ŮɟɔŬůɑŬɠ ůŮ ɛɘŬ Ɏɚɚɖ ŮɑɜŬɘ 

ɛŮɔŬɚɨŰŮɟɞɠ Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ ɔɘŬ ɛɘŬ ɛɘəɟɐ. Ⱥˊɑůɖɠ, Ŭɜ ɓɟŮɗŮɑ əɎˊɞɘɞ ŮɚŬŰŰɤɛŬŰɘəɧ ŮɝɎɟŰɖɛŬ ůŮ 

ɛɑŬ ɛŮɔɎɚɖ ˊŬɟŰɑŭŬ, ɗŬ ˊɟɞəɚɖɗŮɑ ɛŮɔŬɚɨŰŮɟɖ əŬɗɡůŰɏɟɖůɖɠ, ɔɘŬŰɑ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɚŮɔɢɗɞɨɜ ɧɚŬ ŰŬ 

ŮɝŬɟŰɐɛŬŰŬ ɔɘŬ ɜŬ ɓɟŮɗŮɑ ˊɞɘŬ ɢɟŮɘɎɕɞɜŰŬɘ Ůˊɘˊɚɏɞɜ ŮˊŮɝŮɟɔŬůɑŬ. ȰɜŬ ɛŮɘɞɜɏəŰɖɛŬ Űɤɜ ɛɘəɟɩɜ 

ˊŬɟŬɔɔŮɚɘɩɜ, ŮɑɜŬɘ ɧŰɘ ŬɡɝɎɜɞɡɜ Űɖ ůɡɢɜɧŰɖŰŬ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŮŰɞɘɛŬůŰŮɑ ɏɜŬ ɛɖɢɎɜɖɛŬ ɔɘŬ ɛɘŬ 

əŬɘɜɞɨɟɘŬ ˊŬɟŰɑŭŬ. Ƀɘ ŮˊɘɢŮɘɟɐůŮɘɠ ɛŮ ɛŮɔɎɚɞ ɢɟɧɜɞ ˊɟɞŮŰɞɘɛŬůɑŬɠ Űɤɜ ɛɖɢŬɜɖɛɎŰɤɜ ɗŬ ˊɟɏˊŮɘ 

ˊɟɩŰŬ ɜŬ ɛŮɘɩůɞɡɜ Űɞ ɢɟɧɜɞ ŬɡŰɧ, ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɤűŮɚɖɗɞɨɜ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɤɜ ɛɘəɟɩɜ 

ˊŬɟŬɔɔŮɚɘɩɜ. 

Ƀɛɞɘɧɛɞɟűɖ ȾŬŰŬɜɞɛɐ Űɞɡ ūɧɟŰɞɡ ȺɟɔŬůɑŬɠ. ɇɞ ůɨůŰɖɛŬ JIT ɚŮɘŰɞɡɟɔŮɑ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ 

ɧŰŬɜ ɖ əŬŰŬɜɞɛɐ Űɞɡ űɧɟŰɞɡ ŮɟɔŬůɑŬɠ ůŰɘɠ ŭɘɎűɞɟŮɠ ɛɞɜɎŭŮɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ɞɛɞɘɧɛɞɟűɖ. Ƀɘ 

ŮˊɘŭɟɎůŮɘɠ Űɤɜ ŬˊɞəɚɑůŮɤɜ Ŭˊɧ Űɞ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ůɢɏŭɘɞ ˊŬɟŬɔɤɔɐɠ ɛŮŰɟɘɎɕɞɜŰŬɘ ɛŮ Űɖɜ 

ŮɝɞɛɎɚɡɜůɖ Űɖɠ ɟɞɐɠ ˊŬɟŬɔɤɔɐɠ. ȷɜ ůɡɛɓŮɑ ɛɘŬ ŬɚɚŬɔɐ ůŰɖɜ ŰŮɚɘəɐ ɛɞɜɎŭŬ ŮɟɔŬůɑŬɠ, ɞɘ ŮˊɘŭɟɎůŮɘɠ 

ŬɡŰɏɠ ɛŮɔŮɗɨɜɞɜŰŬɘ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɖɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɜ ŮűɞŭɘŬůŰɘəɐ ŬɚɡůɑŭŬ. Ƀ 

ɛɧɜɞɠ Űɟɧˊɞɠ ɜŬ ŮɝŬɚŮɘűɗŮɑ Űɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ɜŬ ɔɑɜɞɜŰŬɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɚɘɔɧŰŮɟŮɠ ˊɟɞůŬɟɛɞɔɏɠ 

ɗɏŰɞɜŰŬɠ ɏɜŬ ɛɖɜŬɑɞ ůɢɏŭɘɞ ˊŬɟŬɔɤɔɐɠ ɧˊɞɡ ɖ ˊɞůɧŰɖŰŬ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ˊɟɞɥɧɜŰɞɠ ɗŬ ŮɑɜŬɘ 

ůŰŬɗŮɟɐ. ɀɑŬ ɛɏɗɞŭɞɠ ɔɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ Űɞɡ űɧɟŰɞɡ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ 

ˊŬɟŬɔɤɔɐ Űɞɡ ɑŭɘɞɡ ɛɑɔɛŬŰɞɠ ˊɟɞɥɧɜŰɤɜ əɎɗŮ ɛɏɟŬ ůŮ ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ. (mixed-model assembly).  

ɆŰŮɜɏɠ ɆɢɏůŮɘɠ ɛŮ ɄɟɞɛɖɗŮɡŰɏɠ. ȾŬɗɩɠ ŰŬ ůɡůŰɐɛŬŰŬ JIT ɚŮɘŰɞɡɟɔɞɨɜ ɛŮ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ 

ŬˊɞɗɏɛŬŰɞɠ, ɞɘ ůŰŮɜɏɠ ůɢɏůŮɘɠ ɛŮ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ. ȼ ŬˊɞůŰɞɚɐ Űɤɜ 

ŮɛˊɞɟŮɡɛɎŰɤɜ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ ůɡɢɜɎ, ɜŬ ɏɢŮɘ ɛɘəɟɧ ɢɟɧɜɞ ɡůŰɏɟɖůɖɠ, ɜŬ űŰɎɜŮɘ ɢɤɟɑɠ 

əŬɗɡůŰŮɟɐůŮɘɠ əŬɘ ɜŬ ɏɢŮɘ ɡɣɖɚɐ ˊɞɘɧŰɖŰŬ. ɆŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ŰŬ ůɡɛɓɧɚŬɘŬ ŬˊŬɘŰɞɨɜ Ŭˊɧ 

Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ ɜŬ ˊŬɟŬŭɑŭɞɡɜ ɡɚɘəɎ ůŮ ɏɜŬ ŮɟɔɞůŰɎůɘŬ ŬəɧɛŬ əŬɘ ŬɟəŮŰɏɠ űɞɟɏɠ Űɖ ɛɏɟŬ. Ƀɘ 

ŮˊɘɢŮɘɟɐůŮɘɠ, ɔɘŬ ɜŬ ŮˊɘŰɨɢɞɡɜ ůŰŮɜɏɠ ůɢɏůŮɘɠ ɛŮ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ Űɞɡɠ ˊɟɞɓŬɑɜɞɡɜ ůŰɘɠ ŬəɧɚɞɡɗŮɠ 

ŮɜɏɟɔŮɘŮɠ. ɀŮɘɩɜɞɡɜ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ˊɟɞɛɖɗŮɡŰɩɜ, ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞˊɘəɞɨɠ ˊɟɞɛɖɗŮɡŰɏɠ əŬɘ 

ɓŮɚŰɘɩɜɞɡɜ Űɘɠ ůɢɏůŮɘɠ Űɞɡɠ ɛŬɕɑ Űɞɡɠ.  
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ɇɡˊɘəɎ, ɖ ɛŮɑɤůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ˊɟɞɛɖɗŮɡŰɩɜ ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ˊɟɩŰŮɠ ŮɜɏɟɔŮɘŮɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ 

Űɞɡ JIT ůɡůŰɐɛŬŰɞɠ. ȼ ŮˊɘɢŮɑɟɖůɖ ˊɘɏɕŮɘ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ Űɖɠ ɜŬ Űɘɠ ˊŬɟŬŭɑŭɞɡɜ ˊɟɞɥɧɜŰŬ ɡɣɖɚɐɠ 

ˊɞɘɧŰɖŰŬɠ ůŰɖɜ ɩɟŬ Űɞɡɠ əŬɘ, ɤɠ ŬɜŰɎɚɚŬɔɛŬ, ŮˊŮəŰŮɑɜŮɘ ŰŬ ůɡɛɓɧɚŬɘŬ ɛŬɕɑ Űɞɡɠ əŬɘ Űɞɡɠ 

ˊɚɖɟɞűɞɟŮɑ Ůə Űɤɜ ˊɟɞŰɏɟɤɜ ɔɘŬ Űɘɠ ˊŬɟŬɔɔŮɚɑŮɠ. Ƀɘ əŬŰŬůəŮɡŬůŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ůɡůŰɐɛŬŰŬ 

JIT ɔŮɜɘəɩɠ Ůˊɘɚɏɔɞɡɜ ˊɟɞɛɖɗŮɡŰɏɠ ůŰɖɜ ɑŭɘŬ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ ɏŰůɘ ɩůŰŮ ɜŬ ɛŮɘɩɜɞɡɜ Űɞ ɢɟɧɜɞ 

ɛŮŰŬűɞɟɎɠ Űɤɜ ɡɚɘəɩɜ ˊɞɡ ˊŬɟŬɔɔɏɚɜɞɡɜ əŬɘ ɜŬ ŭɘŮɡəɞɚɨɜɞɜŰŬɘ ɞɘ ůŰŮɜɏɠ ůɢɏůŮɘɠ ɛŮ Űɞɡɠ 

ˊɟɞɛɖɗŮɡŰɏɠ. Ⱥˊɑůɖɠ, ɞɘ ɢɟɐůŰŮɠ Űɤɜ JIT ůɡůŰɖɛɎŰɤɜ Ůˊɘŭɘɩəɞɡɜ ɜŬ ŬɜŬˊŰɨɝɞɡɜ ɏɜŬ ˊɜŮɨɛŬ 

ůɡɜŮɟɔŬůɑŬɠ ɛŮ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ Űɞɡɠ. ȼ ůŰŮɜɐ ůɡɜŮɟɔŬůɑŬ ɛŮŰŬɝɨ Űɤɜ ŮŰŬɘɟɘɩɜ əŬɘ Űɤɜ 

ˊɟɞɛɖɗŮɡŰɩɜ Űɞɡɠ ɤűŮɚŮɑ əŬɘ Űɘɠ ŭɨɞ ˊɚŮɡɟɏɠ. Ƀɘ ˊɟɞɛɖɗŮɡŰɏɠ ɗŬ ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ŬɜŬɛɘɔɜɨɞɜŰŬɘ 

ůŰɞɜ ůɢŮŭɘŬůɛɧ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ ɞ ůɢŮŭɘŬůɛɧɠ ŬɜŬˊɞŰŮɚŮůɛŬŰɘəɩɜ 

ŮɝŬɟŰɖɛɎŰɤɜ ˊɟɘɜ ɝŮəɘɜɐůŮɘ ɖ ˊŬɟŬɔɤɔɐ. Ƀɘ ŮŰŬɘɟŮɑŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɓɚɏˊɞɡɜ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ Űɞɡɠ 

ɤɠ ůɡɜŮɟɔɎŰŮɠ ůŰɞɜ ɑŭɘɞ ŮɔɢŮɑɟɖɛŬ ɧˊɞɡ əŬɘ ŰŬ ŭɨɞ ɛɏɟɖ ɏɢɞɡɜ ůɡɛűɏɟɞɜ ɜŬ ŭɘŬŰɖɟɐůɞɡɜ ɛɘŬ 

ɛŬəɟɞɢɟɧɜɘŬ əŬɘ ŮˊɘəŮɟŭɐ ůɢɏůɖ.  

ȺɡɏɚɘəŰɞ ȺɟɔŬŰɘəɧ ȹɡɜŬɛɘəɧ. ɇɞ ŮɡɏɚɘəŰɞ ŮɟɔŬŰɘəɧ ŭɡɜŬɛɘəɧ ɛˊɞɟŮɑ ɜŬ ŮəˊŬɘŭŮɡŰŮɑ ɏŰůɘ ɩůŰŮ ɜŬ 

ŮəŰŮɚŮɑ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɛɑŬ ŮɟɔŬůɑŮɠ. ȳŰŬɜ Űɞ ŮˊɑˊŮŭɞ Űɤɜ ɘəŬɜɞŰɐŰɤɜ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŮəŰɏɚŮůɖ Űɤɜ ˊŮɟɘůůɧŰŮɟɤɜ əŬɗɖəɧɜŰɤɜ ŮɑɜŬɘ ɛɘəɟɧ, ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɡɣɖɚɧɠ ɓŬɗɛɧɠ ŮɡŮɚɘɝɑŬɠ 

Űɞɡ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ ɛŮ ůɢŮŰɘəɎ ˊŮɟɘɞɟɘůɛɏɜɖ ŮəˊŬɑŭŮɡůɖ. ɆŮ ˊŮɟɘˊŰɩůŮɘɠ, ɧɛɤɠ, ˊɞɡ 

ŬˊŬɘŰɞɨɜŰŬɘ ɡɣɖɚɎ ŮˊɑˊŮŭŬ ɘəŬɜɞŰɐŰɤɜ, ɖ ɛŮŰŬəɑɜɖůɖ Űɤɜ ŮɟɔŬɕɞɛɏɜɤɜ Ŭˊɧ Űɖ ɛɑŬ ŮɟɔŬůɑŬ ůŰɖɜ 

Ɏɚɚɖ ɛˊɞɟŮɑ ɜŬ ŬˊŬɘŰŮɑ ɡɣɖɚɐ əŬɘ ŭŬˊŬɜɖɟɐ ŮəˊŬɑŭŮɡůɖ. ȼ ŮɡŮɚɘɝɑŬ Űɞɡ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ 

ɛˊɞɟŮɑ ɜŬ ɓɞɖɗɐůŮɘ ůŰɖɜ Ŭˊɞůɡɛűɧɟɖůɖ əɎˊɞɘɤɜ ɛɞɜɎŭɤɜ ŮɟɔŬůɑŬɠ ůŮ ŭɨůəɞɚŮɠ ˊŮɟɘůŰɎůŮɘɠ, ɏŰůɘ 

ɩůŰŮ ɜŬ ɛɖɜ ŬɜŬɔəɎɕɞɜŰŬɘ ɞɘ ŮŰŬɘɟŮɑŮɠ ɜŬ əŬŰŬűŮɨɔɞɡɜ ůŰɖ ŭɘŬŰɐɟɖůɖ ŬˊɞɗŮɛɎŰɤɜ.  

ȷɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ɄŬɟŬɔɤɔɐ. ȼ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰŬ ůɡůŰɐɛŬŰŬ JIT əŬɘ 

ŮɑɜŬɘ Űɞ əɚŮɘŭɑ ɔɘŬ ˊŬɟŬɔɤɔɐ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ. ȼ ŬˊŮɚŮɡɗɏɟɤůɖ ɢɟɖɛɎŰɤɜ ɚɧɔɤ ɛŮɑɤůɖɠ Űɤɜ 

ŬˊɞɗŮɛɎŰɤɜ ɛˊɞɟŮɑ ɜŬ ŮˊŮɜŭɡɗŮɑ ůŰɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɏŰůɘ ɩůŰŮ ɜŬ ɛŮɘɤɗŮɑ Űɞ 

əɧůŰɞɠ. ɇŬ ɞűɏɚɖ ɔɘŬ Űɖɜ ŮˊɘɢŮɑɟɖůɖɠ ŮɑɜŬɘ ŮɑŰŮ ɡɣɖɚɧŰŮɟŬ əɏɟŭɖ ŮɑŰŮ ɛŮɔŬɚɨŰŮɟɞ ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ 

ŮɑŰŮ əŬɘ ŰŬ ŭɨɞ. ȼ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɗŬ ˊɟɏˊŮɘ, ɧɛɤɠ, ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ˊɟɞůŮəŰɘəɎ əŬɘ 

ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ ɖ ŬˊŬɘŰɞɨɛŮɜɖ ɘůɞɟɟɞˊɑŬ ŬɡŰɞɛŬŰɘůɛɞɨ əŬɘ ɎɛŮůɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŮɟɔŬůɑŬɠ. 

ɄɟɞɚɖˊŰɘəɐ ɆɡɜŰɐɟɖůɖ. ȺˊŮɘŭɐ ŰŬ ůɡůŰɐɛŬŰŬ JIT ŭɑɜɞɡɜ ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ůŰɖɜ ɞɛŬɚɐ ɟɞɐ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ əŬɘ ůŰɖ ɛɘəɟɐ ˊɞůɧŰɖŰŬ ŬˊɞɗŮɛɎŰɤɜ, ɖ ɛɖ ůɢŮŭɘŬůɛɏɜɖ ŭɘŬəɞˊɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ 

ɛɖɢŬɜɖɛɎŰɤɜ ɛˊɞɟŮɑ ɜŬ ŬˊɞůɡɜŰɞɜɑůŮɘ Űɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ. ȼ ˊɟɞɚɖˊŰɘəɐ ůɡɜŰɐɟɖůɖ ɛˊɞɟŮɑ 

ɜŬ ɛŮɘɩůŮɘ Űɖ ůɡɢɜɧŰɖŰŬ əŬɘ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬəɞˊɐɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɛɖɢŬɜɖɛɎŰɤɜ. ɀŮŰɎ Ŭˊɧ Űɖɜ 

ŮəŰɏɚŮůɖ Űɤɜ ůɡɜɖɗɘůɛɏɜɤɜ ŭɘŬŭɘəŬůɘɩɜ ůɡɜŰɐɟɖůɖɠ, ɞɘ ŰŮɢɜɘəɞɑ ɛˊɞɟɞɨɜ ɜŬ Ůɚɏɔɢɞɡɜ əŬɘ ɎɚɚŬ 

ŮɝŬɟŰɐɛŬŰŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟŮɘɎɕɞɜŰŬɘ ŬɜŰɘəŬŰɎůŰŬůɖ. ȼ ŬɜŰɘəŬŰɎůŰŬůɖ əŬŰɎ Űɖɠ ŭɘɎɟəŮɘŬ Űɖɠ 

ŰŬəŰɘəɐɠ ůɢŮŭɘŬůɛɏɜɖɠ ˊŮɟɑɞŭɞ ůɡɜŰɐɟɖůɖɠ ŮɑɜŬɘ ŮɡəɞɚɧŰŮɟɖ əŬɘ ˊɘɞ ɔɟɐɔɞɟɖ Ŭˊɧ Űɘɠ ɓɚɎɓŮɠ ůŰŬ 

ɛɖɢŬɜɐɛŬŰŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ. ɀɘŬ Ɏɚɚɖ ŰŬəŰɘəɐ ŮɑɜŬɘ ɜŬ ŬɜŬɗɏŰɞɡɜ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ 

ůŰɞɡɠ ŮɟɔŬɕɧɛŮɜɞɡɠ Űɖɜ Ůɡɗɨɜɖ ɔɘŬ Űɖɜ ŰŬəŰɘəɐ ůɡɜŰɐɟɖůɖ Űɤɜ ɛɖɢŬɜɖɛɎŰɤɜ əŬɘ ɡɚɘəɩɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŮ. ȼ ŰŬəŰɘəɐ ŬɡŰɐ ŭŮɜ ɛˊɞɟŮɑ ɓɏɓŬɘŬ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ ɛɖɢŬɜɐɛŬŰŬ ɡɣɖɚɐɠ 

ŰŮɢɜɞɚɞɔɑŬɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ŮəˊŬɘŭŮɡɛɏɜɞɡɠ ŰŮɢɜɘəɞɨɠ ɔɘŬ Űɖ ůɡɜŰɐɟɖůɖ Űɞɡɠ. 

 

2.2.2 Just ɀ in ɀ Time II  

ɀɘŬ ŭŮɨŰŮɟɖ ˊɟɞůɏɔɔɘůɖ Űɤɜ JIT ůɡůŰɖɛɎŰɤɜ ɝŮəɑɜɖůŮ əŬɘ ŮűŬɟɛɧůŰɖəŮ Ŭˊɧ Űɖɜ Bose Corporation, 

əŬŰŬůəŮɡɎůŰɟɘŬ ŮŰŬɘɟŮɑŬ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ ŮˊŬɔɔŮɚɛŬŰɘəɩɜ ɖɢɖŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ. ɆŮ ɏɜŬ JIT II 

ůɨůŰɖɛŬ, ɖ ŮŰŬɘɟŮɑŬ űɏɟɜŮɘ Ůəˊɟɞůɩˊɞɡɠ Űɤɜ ˊɟɞɛɖɗŮɡŰɩɜ ɛɏůŬ ůŰɞ ŮɟɔɞůŰɎůɘɞ ɛŮ ɏɝɞŭŬ Űɤɜ 

ˊɟɞɛɖɗŮɡŰɩɜ. Ƀɘ Ůəˊɟɧůɤˊɞɘ ŬɡŰɞɑ ŬˊŬůɢɞɚɞɨɜŰŬɘ ˊɚɐɟɤɠ ůŰɞ ŮɟɔɞůŰɎůɘɞ əŬɘ ˊɟɞɔɟŬɛɛŬŰɑɕɞɡɜ 

Űɤɜ ŬɜŮűɞŭɘŬůɛɧ Űɤɜ ɡɚɘəɩɜ Ŭˊɧ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ ˊɞɡ Ůəˊɟɞůɤˊɞɨɜ. ɇɡˊɘəɎ, ŰŬ əŬɗɐəɞɜŰŬ Űɞɡ 

ŬɜŰɘˊɟɞůɩˊɞɡ ŮɑɜŬɘ ɜŬ ŭɑɜŮɘ ŮɜŰɞɚɏɠ ɔɘŬ ˊŬɟŬɔɔŮɚɑŮɠ ůŰɖɜ ɑŭɘŬ Űɞɡ Űɖɜ ŮŰŬɘɟŮɑŬ Ůə ɛɏɟɞɡɠ Űɞɡ 
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ŮɟɔɞůŰŬůɑɞɡ, ɜŬ ɓɞɖɗɎŮɘ ůŰɖ ɛŮɑɤůɖ Űɞɡ əɧůŰɞɡɠ əŬɘ Űɖ ɓŮɚŰɑɤůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ əŬŰŬůəŮɡɐɠ əŬɘ 

ɜŬ ŭɘŮɡɗɨɜŮɘ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊŬɟŬɔɤɔɐɠ Űɤɜ ˊɟɞɛɖɗŮɡŰɩɜ. Ƀ Ůəˊɟɧůɤˊɞɠ ŬɜŰɘəŬɗɘůŰɎ Űɞɜ 

ŬɔɞɟŬůŰɐ, Űɤɜ ˊɤɚɖŰɐ əŬɘ ɞɟɘůɛɏɜŮɠ űɞɟɏɠ əŬɘ Űɞɜ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɤɜ ɡɚɘəɩɜ 

ůŮ ɏɜŬ JIT II ůɨůŰɖɛŬ. ɆɡɜŮˊɩɠ, ŰŬ ůɡůŰɐɛŬŰŬ JIT ȽȽ ŬˊŬɘŰɞɨɜ ɘŭɘŬɑŰŮɟŬ ůŰŮɜɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ 

Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ.  

ȷˊɧ ˊɚŮɡɟɎɠ Űɞɡ ˊŮɚɎŰɖ, ɏɜŬ Ŭˊɧ ŰŬ ɞűɏɚɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬɡŰɩɜ ŮɑɜŬɘ ɧŰɘ ŬˊɞŭŮůɛŮɨŮŰŬɘ Ŭˊɧ 

əɎˊɞɘŬ ŭɘɞɘəɖŰɘəɎ əŬɗɐəɞɜŰŬ əŬɘ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɞ ˊɟɞůɤˊɘəɧ ˊɞɡ ŬůɢɞɚɞɨŰŬɜ ɛŮ Űɖɜ 

ŬɔɞɟɎ Űɤɜ ɡɚɘəɩɜ ůŮ Ɏɚɚɞɡɠ ŰɞɛŮɑɠ Űɤɜ ˊɟɞɛɖɗŮɘɩɜ. Ⱥˊɑůɖɠ, ɓŮɚŰɘɩɜɞɜŰŬɘ ŭɟŬůŰɘəɎ ɖ ŮˊɘəɞɘɜɤɜɑŬ 

əŬɘ ɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ŮɜŰɞɚɩɜ əŬɘ Űɞ əɧůŰɞɠ Űɤɜ ɡɚɘəɩɜ ɛŮɘɩɜŮŰŬɘ. Ƀɘ ŮŰŬɘɟŮɑŮɠ ɛˊɞɟɞɨɜ ɜŬ 

űɏɟɜɞɡɜ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ˊɘɞ ɜɤɟɑɠ ůŰɞ ůɢŮŭɘŬůɛɧ Űɖɠ ˊŬɟŬɔɤɔɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. ɇŬ 

ɞűɏɚɖ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɤɜ ˊɟɞɛɖɗŮɡŰɩɜ ŮɑɜŬɘ ɧŰɘ ɛŮɘɩɜŮŰŬɘ ɖ ˊɟɞůˊɎɗŮɘŬ ɔɘŬ ˊɤɚɐůŮɘɠ, ŬɡɝɎɜŮŰŬɘ ɞ 

ɧɔəɞɠ Űɖɠ ŭɞɡɚŮɘɎɠ ůŰɖɜ Ŭɟɢɐ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘɠ əŬɗɩɠ ŮɘůɎɔɞɜŰŬɘ əŬɘɜɞɨɟɘŬ 

ˊɟɞɥɧɜŰŬ, ɖ Űɘɛɞɚɧɔɖůɖ əŬɘ ɞɘ ˊɚɖɟɤɛɏɠ ɔɑɜɞɜŰŬɘ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ əŬɘ ŰŬ ůɡɛɓɧɚŬɘŬ ɛŮ Űɘɠ 

ŮŰŬɘɟŮɑŮɠ ŭŮɜ ɏɢɞɡɜ ɖɛŮɟɞɛɖɜɑŮɠ ɚɐɝɖɠ. 

 

2.2.3 ɨʒʘʇʂ ʐʋʑ  Just ɀ in ɀ Time 

ȳŰŬɜ ůŰɧɢɞɠ Űɖɠ ŮˊɘɢŮɘɟɖůɘŬəɐɠ ůŰɟŬŰɖɔɘəɐɠ ŮɑɜŬɘ ɖ ɓŮɚŰɑɤůɖ Űɞɡ ɧɔəɞɡ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ əŬɘ ɖ 

ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɞɡ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ, ɖ űɘɚɞůɞűɑŬ Űɤɜ JIT ůɡůŰɖɛɎŰɤɜ ŬˊɞŰŮɚŮɑ ɛɑŬ ɚɨůɖ. ɇɞ 

ɢŬɛɖɚɧ əɧůŰɞɠ əŬɘ ɖ ůɡɜŮɢɐɠ ɡɣɖɚɐ ˊɞɘɧŰɖŰŬ ŮɑɜŬɘ ůɡɢɜɎ ɞɘ ˊɟɞŰŮɟŬɘɧŰɖŰŮɠ Űɤɜ JIT ůɡůŰɖɛɎŰɤɜ. ȼ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŬɟɏɢɞɡɜ ˊɞɘəɘɚɑŬ ůŰɞ ˊɟɞɥɧɜ ˊɞɡ ˊŬɟɎɔɞɡɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ ɓŬɗɛɧ ŮɡŮɚɘɝɑŬ ˊɞɡ 

ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ůŰɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ. ɇɏŰɞɘŮɠ ŮɑɜŬɘ ɞɘ ˊŮɟɘˊŰɩůŮɘɠ ŮŰŬɘɟŮɘɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ 

Űɖ ůŰɟŬŰɖɔɘəɐ ŮɜŰɞɚɐɠ ï ˊŬɟŬɔɤɔɐɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ůŰɟŬŰɖɔɘəɐ ůŮ ɛɘŬ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ ŮˊɘŰɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ˊɞɘəɘɚɑŬ ůŰŬ Ůɑŭɖ ˊɞɡ ˊŬɟŬůəŮɡɎɕɞɜŰŬɘ ůŮ ɗɏɛŬ 

ɢɟɩɛŬŰɞɠ, Ůˊɘɚɞɔɩɜ əŬ. ȼ ˊɟɞůŬɟɛɞɔɐ Űɖɠ ˊŬɟŬɔɤɔɐɠ ůŮ əɎɗŮ ˊŬɟŬɔɔŮɚɑŬɠ ůɡɜɐɗɤɠ ŭŮɜ 

ŮˊɘɢŮɘɟŮɑŰŬɘ ůŮ ɏɜŬ ůɨůŰɖɛŬ JIT. Ɇɡɜɐɗɤɠ, ŰŬ ˊɟɞɥɧɜŰŬ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ ɛŮ ůɡůŰɐɛŬŰŬ JIT ŮɑɜŬɘ 

ˊŮɟɘůůɧŰŮɟŬ ŰɡˊɞˊɞɘɖɛɏɜŬ ˊŬɟɎ ŮɝŮɘŭɘəŮɡɛɏɜŬ. ȰɜŬ ůɨůŰɖɛŬ ůɢŮŭɘŬůɛɏɜɞ ɜŬ ˊŬɟɎɔŮɘ ůŮ ɏɜŬ 

ůŰŬɗŮɟɧ ɖɛŮɟɐůɘɞ ɟɡɗɛɧ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ ŬˊɞɗɏɛŬŰɞɠ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ 

ˊɟɞůŬɟɛɞůŰŮɑ ɛŮ Űɖɜ ŬəŬɜɧɜɘůŰɖ ɕɐŰɖůɖɠ əŬɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ŰŮɚŮɡŰŬɑŬɠ ůŰɘɔɛɐɠ ɔɘŬ ˊŬɟŬɔɔŮɚɑŮɠ 

ˊɟɞůŬɟɛɞůɛɏɜŮɠ ůŰɞɜ ˊŮɚɎŰɖ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ ůɨůŰɖɛŬ ŮɜŰɞɚɐɠ ï ˊŬɟŬɔɤɔɐɠ.  

ɇŬ ůɡůŰɐɛŬŰŬ JIT ɢɟɖůɘɛɞˊɞɘɞɨɜŮ ɛɘŬ ůŰɟŬŰɖɔɘəɐ ɟɞɐɠ ˊŬɟŬɔɤɔɐɠ ɏŰůɘ ɩůŰŮ ɜŬ ˊŮŰɡɢŬɑɜɞɡɜ ɡɣɖɚɧ 

ɧɔəɞ əŬɘ ɢŬɛɖɚɧ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ. Ƀɘ ŮɟɔŬɕɧɛŮɜɞɘ əŬɘ ŰŬ ɛɖɢŬɜɐɛŬŰŬ ɞɟɔŬɜɩɜɞɜŰŬɘ ɛŮ ɓɎůɖ Űɖ 

ɟɞɐ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Ŭəɞɚɞɡɗɞɨɜ Űɖ ŭɘŬŭɞɢɐ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ. ȳŰŬɜ ɏɜŬ ŮɝɎɟŰɖɛŬ 

ŰŮɚŮɘɩůŮɘ ɛŮ ɛɘŬ ɛɞɜɎŭŬ ŮɟɔŬůɑŬɠ ɛŮŰŬűɏɟŮŰŬɘ ůŰɖɜ ŮˊɧɛŮɜɖ ůɢŮŭɧɜ Ŭɛɏůɤɠ, ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɞ 

ɢɟɧɜɞ ɡůŰɏɟɖůɖɠ əŬɘ ŰŬ ŬˊɞɗɏɛŬŰŬ. ȼ ŮˊŬɜɎɚɖɣɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ əɎɜŮɘ ˊɘɞ ɞɟŬŰɏɠ Űɘɠ ŮɡəŬɘɟɑŮɠ 

ˊɞɡ ɡˊɎɟɢɞɡɜ ɔɘŬ ɓŮɚŰɑɤůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ.  ɇŬ ůɡůŰɐɛŬŰŬ JIT ɏɢɞɡɜ Ůˊɑůɖɠ ŰŬ ŬəɧɚɞɡɗŬ 

ɚŮɘŰɞɡɟɔɘəɎ ɞűɏɚɖ.  

Ŭ) ɀŮɘɩɜɞɡɜ Űɖɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ɢɩɟɞ  

ɓ) ɀŮɘɩɜɞɡɜ Űɖɜ Ůˊɏɜŭɡůɖ ůŮ ŬˊɞɗɏɛŬŰŬ ˊɟɩŰɤɜ ɡɚɩɜ, ŮˊŮɝŮɟɔŬůɛɏɜɤɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ŰŮɚɘəɩɜ 

ˊɟɞɥɧɜŰɤɜ  

ɔ) ɀŮɘɩɜɞɡɜ Űɞɡɠ ɢɟɧɜɞɡɠ ɡůŰɏɟɖůɖɠ ůŰɖɜ əŬŰŬůəŮɡɐ Űɤɜ ˊɟɞɥɧɜŰɤɜ  

ŭ) ȷɡɝɎɜɞɡɜ Űɖɜ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɤɜ ŮɟɔŬŰɩɜ ŬɚɚɎ əŬɘ Űɤɜ ɡˊŬɚɚɐɚɤɜ  

Ů) ȷɡɝɎɜɞɡɜ Űɖ ɢɟɐůɖ Űɞɡ ŮɟɔɞůŰŬůɘŬəɞɨ Ůɝɞˊɚɘůɛɞɨ  

ɕ) ȷˊŬɘŰɞɨɜ ŬˊɚɎ ůɡůŰɐɛŬŰŬ ůɢŮŭɘŬůɛɞɨ  
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ɖ) ŪɏŰɞɡɜ ŬɡůŰɖɟɏɠ ˊɟɞŰŮɟŬɘɧŰɖŰŮɠ ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɖɠ ˊŬɟŬɔɤɔɐɠ  

ɘ) ȺɜɗŬɟɟɨɜɞɡɜ Űɖ ůɡɛɛŮŰɞɢɐ Űɞɡ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ  

ə) ȷɡɝɎɜɞɡɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ˊɟɞɥɧɜŰɞɠ  

ȰɜŬɠ ůŰɧɢɞɠ Űɤɜ JIT ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ ɜŬ ɛŮɘɩůɞɡɜ Űɧůɞ Űɞ ɢɟɧɜɞ ˊɟɞŮŰɞɘɛŬůɑŬɠ Űɤɜ ɛɖɢŬɜɖɛɎŰɤɜ 

ɔɘŬ ˊŬɟŬɔɤɔɐ ɏŰůɘ ɩůŰŮ ɜŬ ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɐ ŬəɧɛŬ əŬɘ ɖ ˊŬɟŬɔɤɔɐ ɛɑŬɠ ɛɞɜɎŭŬɠ Űɞɡ ˊɟɞɥɧɜŰɞɠ. 

ɄŬɟô ɧɚɞ ˊɞɡ ɞ ůŰɧɢɞɠ ŬɡŰɧɠ ůˊɎɜɘŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ůŰɖɜ ˊɟɎɝɖ, ɖ ˊŬɟŬɔɤɔɐ ůŮ ɛɘəɟɏɠ ˊŬɟŰɑŭŮɠ ŮɑɜŬɘ 

ůŰɞ əɏɜŰɟɞ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬɡŰɩɜ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɤɜ JIT ůɡůŰɖɛɎŰɤɜ ɏɢɞɡɜ ɤɗɐůŮɘ ŬɟəŮŰɏɠ 

ŮˊɘɢŮɘɟɐůŮɘɠ ɜŬ ŮˊŬɜŮɝŮŰɎůɞɡɜ ŰŬ ɡˊɎɟɢɞɡůŬ ůɡůŰɐɛŬŰŬ əŬɘ ɜŬ ɛŮɚŮŰɐůɞɡɜ Űɖɜ ˊɟɞɞˊŰɘəɐ 

ˊɟɞůŬɟɛɞɔɐɠ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡɠ ůŰɖɜ űɘɚɞůɞűɑŬ Űɤɜ JIT. 

ɇŬ ɞűɏɚɖ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ůɡůŰɖɛɎŰɤɜ JIT ŮɑɜŬɘ ŬɟəŮŰɎ əŬɘ ůɖɛŬɜŰɘəɎ, ŬɚɚɎ ˊɟɞɓɚɐɛŬŰŬ 

ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ ŬəɧɛŬ əŬɘ ɧŰŬɜ ɏɜŬ ůɨůŰɖɛŬ JIT ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ɔɘŬ ɏɜŬ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ. ũɘŬ Űɖ ůɤůŰɐ əŬɘ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ɗŬ ˊɟɏˊŮɘ ɖ ŮŰŬɘɟŮɑŬ ɜŬ űɟɞɜŰɑɕŮɘ ɔɘŬ Űɖɜ Űɐɟɖůɖ 

əɎˊɞɘɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ˊɟɞɦˊɞɗɏůŮɤɜ.  

ɃɟɔŬɜɤŰɘəɏɠ ȷˊŬɘŰɐůŮɘɠ. ɇŬ ůɡůŰɐɛŬŰŬ JIT ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɡŬůŰɞɨɜ ɛŮ Űɞɜ ůŰŬŰɘůŰɘəɧ ɏɚŮɔɢɞ Űɤɜ 

ŭɘŬŭɘəŬůɘɩɜ ɏŰůɘ ɩůŰŮ ɜŬ ɛŮɘɩɜɞɜŰŬɘ ɞɘ ŭɘŬəɡɛɎɜůŮɘɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ. ȳɛɤɠ, ɞ ůɡɜŭɡŬůɛɧɠ ŬɡŰɧɠ 

ŬˊŬɘŰŮɑ ɡɣɖɚɧ ɓŬɗɛɧ ˊŮɘɗŬɟɢɑŬɠ əŬɘ Ůɚɏɔɢɞɡ əŬɘ ˊɟɞəŬɚŮɑ ůɡɢɜɎ Ɏɔɢɞɠ ůŰɞɡɠ ŮɟɔŬɕɧɛŮɜɞɠ 

ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɞɡɠ ŬɚɚɎ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ˊɟɞɥɧɜŰɞɠ. Ⱥˊɑůɖɠ, ɞɘ 

ŮɟɔŬɕɧɛŮɜɞɘ ɛˊɞɟŮɑ ɜŬ ɜɘɩɗɞɡɜ ɧŰɘ ɏɢɞɡɜ ɢɎůŮɘ Űɖɜ ŬɡŰɞɜɞɛɑŬ Űɞɡɠ ɚɧɔɤ Űɞɡ ůŰŮɜɞɨ ůɡɜŭɏůɛɞɡ ůŰɖ 

ɟɞɐ Űɤɜ ɡɚɘəɩɜ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ ɛɞɜɎŭɤɜ ŮɟɔŬůɑŬɠ ɛŮ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ ŬˊɞɗɏɛŬŰɞɠ. Ƀɘ 

ŭɘŮɡɗɡɜŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɞɟɑůɞɡɜ ŰɏŰɞɘŬ űŬɘɜɧɛŮɜŬ ŮˊɘŰɟɏˊɞɜŰŬɠ ɛɘŬ ɚɞɔɘəɐ ɢɟɐůɖ ŬˊɞɗŮɛɎŰɤɜ 

ŬůűŬɚŮɑŬɠ ůŰɞ ůɨůŰɖɛŬ əŬɘ ŭɑɜɞɜŰŬɠ ˊŮɟɘůůɧŰŮɟɖ ɏɛűŬůɖ ůŰɖ ɟɞɐ Űɤɜ ɡɚɘəɩɜ Ŭˊô ɧŰɘ ůŰɖ ɟɡɗɛɧ 

ŮɟɔŬůɑŬɠ. 

2.4 Pull System 

ȰɜŬ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɏůŬ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ŮəŰŮɚɞɨɜ ŮɟɔŬůɑŮɠ ˊɎɜɤ ůŮ ɡɚɘəɎ ɔɘŬ 

ɜŬ ˊŬɟɎɔɞɡɜ ŰŮɚɘəɎ ˊɟɞɥɧɜŰŬ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ˊŬɟŬŭɞɗɞɨɜ ůŮ ˊŮɚɎŰŮɠ. Ƀ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ ɏɚŮɔɢɞɠ 

Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ŬˊɞűŬůɘůŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ ŬɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. Ƀ 

ɏɚŮɔɢɞɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ɏɜŬ ˊɟɧɓɚɖɛŬ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ˊɞɡ ŬˊɞůəɞˊŮɑ ůŰɞ ɜŬ ŬˊŬɜŰɐůŮɘ ůŰɞ 

ŮɟɩŰɖɛŬ ˊɧŰŮ əŬɘ ˊɧůɞ ɜŬ ˊŬɟɎɔŮɘ Űɞ ůɨůŰɖɛŬ ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɏɜŬ ɘəŬɜɞˊɞɘɖŰɘəɧ ŮˊɑˊŮŭɞ 

ŮɝɡˊɖɟɏŰɖůɖɠ Űɤɜ ˊŮɚŬŰɩɜ Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŭɘŬŰɖɟŮɑŰŬɘ ɛɘəɟɧ ŬˊɧɗŮɛŬ ŮɜŭɘɎɛŮůɤɜ ɐ ŰŮɚɘəɩɜ 

ˊɟɞɥɧɜŰɤɜ. ɀɑŬ ɟŮŬɚɘůŰɘəɐ ˊɟɞůɏɔɔɘůɖ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ɜŬ ŬˊɞůɡɜɗɏůɞɡɛŮ Űɞ 

ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ ůŮ ɡˊɞůɡůŰɐɛŬŰŬ ɐ ůŰɎŭɘŬ əŬɘ ɜŬ ɞɟɑůɞɡɛŮ ɏɜŬɜ ɛɖɢŬɜɘůɛɧ ˊɞɡ ɜŬ ůɡɜŰɞɜɑɕŮɘ 

Űɖɜ ŮɘůŬɔɤɔɐ ŮɝŬɟŰɖɛɎŰɤɜ ůŮ əɎɗŮ ůŰɎŭɘɞ ɛŮ Űɖɜ Ɏűɘɝɖ ɕɖŰɐůŮɤɜ ɔɘŬ ŰŮɚɘəɎ ˊɟɞɥɧɜŰŬ. ɄɞɚɘŰɘəɏɠ 

ɧˊɞɡ ɖ ˊŬɟŬɔɤɔɐ ˊɟɞəŬɚŮɑŰŬɘ ɐ ŮɚəɨŮŰŬɘ Ŭˊɧ ˊɟŬɔɛŬŰɘəɏɠ ɕɖŰɐůŮɘɠ ɔɘŬ ŰŮɚɘəɎ ˊɟɞɥɧɜŰŬ ɞɜɞɛɎɕɞɜŰŬɘ 

çŮɚəɡɧɛŮɜŮɠè (pull) ˊɞɚɘŰɘəɏɠ ɐ ɛɖɢŬɜɘůɛɞɑ ɐ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ Űɖɠ ˊŬɟŬɔɤɔɐɠ46.   

 

ɇɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ɛŬɠ ŬˊŬůɢɞɚŮɑ ŮɑɜŬɘ ˊɩɠ ɜŬ ůɡɜŰɞɜɑůɞɡɛŮ Űɖɜ ŮɘůŬɔɤɔɐ ŮɝŬɟŰɖɛɎŰɤɜ ůŮ əɎɗŮ 

ůŰɎŭɘɞ ɛŮ Űɖɜ Ɏűɘɝɖ Űɤɜ ɕɖŰɐůŮɤɜ ɔɘŬ ŰŮɚɘəɎ ˊɟɞɥɧɜŰŬ ůŰɞ Űɏɚɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɈˊɞɗɏŰɞɡɛŮ ɧŰɘ ɞɘ 

ŬűɑɝŮɘɠ Űɤɜ ˊɟɩŰɤɜ ɡɚɩɜ űɗɎɜɞɡɜ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ˊɟɩŰɤɜ ɡɚɩɜ ɛŮ ɛɘŬ ŭɘŮɟɔŬůɑŬ ˊɞɡ ŮɑɜŬɘ 

ŮəŰɧɠ Ůɚɏɔɢɞɡ Űɖɠ ˊŬɟŬɔɤɔɐɠ. ŪŬ ˊŬɟɞɡůɘɎůɞɡɛŮ ŰɏůůŮɟŬ ŭɘŬűɞɟŮŰɘəɎ ůɡůŰɐɛŬŰŬ ůɡɜŰɞɜɘůɛɞɨ Űɤɜ 

ůŰŬŭɑɤɜ ɐ ŮɚəɡɧɛŮɜŬ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ Űɖɠ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ɧɚŬ ɏɢɞɡɜ ŰŬ Ůɝɐɠ əɞɘɜɎ 

                                                           
46 Buzacott, J. A. and G. J. Shanthikumar (1993), Stochastic Models of Manufacturing Systems, Prentice Hall, Englewood Cliffs, New Jersey 
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ɢŬɟŬəŰɖɟɘůŰɘəɎ. ȾɎɗŮ ůɨůŰɖɛŬ ɏɢŮɘ ŰɟŮɘɠ Űɨˊɞɡɠ əɘɜɞɨɛŮɜɤɜ ůŰɞɘɢŮɑɤɜ: çŮɝŬɟŰɐɛŬŰŬè, çɕɖŰɐůŮɘɠè 

əŬɘ çŮɝɞɡůɘɞŭɞŰɐůŮɘɠ ˊŬɟŬɔɤɔɐɠè. ɆŮ əɎɗŮ ůɨůŰɖɛŬ, ɔɘŬ ɜŬ ŮɘůŬɢɗŮɑ ɏɜŬ ŮɝɎɟŰɖɛŬ Ŭˊɧ Űɞ ɢɩɟɞ 

ŬˊɞɗɐəŮɡůɖɠ ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ůŰŬŭɑɞɡ i-1 ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɘůŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ 

ůŰŬŭɑɞɡ i, ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ: 1) ŰɞɡɚɎɢɘůŰɞɜ ɏɜŬ ŰŮɚŮɘɤɛɏɜɞ ŮɝɎɟŰɖɛŬ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ 

ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ůŰŬŭɑɞɡ i-1, 2) ŰɞɡɚɎɢɘůŰɞɜ ɛɑŬ ɕɐŰɖůɖ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ ŮɝŬɟŰɐɛŬŰɞɠ 

ůŰɞ ůŰɎŭɘɞ i əŬɘ 3) ŰɞɡɚɎɢɘůŰɞɜ ɛɑŬ ŮɝɞɡůɘɞŭɧŰɖůɖ ˊŬɟŬɔɤɔɐɠ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ ŮɝŬɟŰɐɛŬŰɞɠ 

ůŰɞ ůŰɎŭɘɞ i. 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮɟɘəɎ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ŮɚəɡɧɛŮɜŬ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ Űɖ ɓɎůɖ Ɏɚɚɤɜ ůɡůŰɖɛɎŰɤɜ. ɇŬ ŭɨɞ ˊɟɩŰŬ ůɡůŰɐɛŬŰŬ ŮɝŬɟŰɩɜŰŬɘ 

Ŭˊɧ ɛɘŬ  ˊŬɟɎɛŮŰɟɞ ŬɜɎ ůŰɎŭɘɞ Ůɜɩ ŰŬ ŭɨɞ ŰŮɚŮɡŰŬɑŬ ůɡůŰɐɛŬŰŬ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ ŭɨɞ ˊŬɟŬɛɏŰɟɞɡɠ 

ŬɜɎ ůŰɎŭɘɞ. 

 

2.4.1 ɫʞʎʐʂʈɻ  "ÁÓÅÓÔÏÃË 

ȰɜŬ Ŭˊɧ ŰŬ ŬˊɚɞɨůŰŮɟŬ ŮɚəɡɧɛŮɜŬ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ Űɞ ůɨůŰɖɛŬ basestock. 

ȼ ŮɘəɧɜŬ 6 ŭŮɑɢɜŮɘ ɏɜŬ ůɨůŰɖɛŬ basestock ɛŮ ŭɨɞ ůŰɎŭɘŬ ůŰɖ ůŮɘɟɎ, ɛɞɜŰŮɚɞˊɞɘɖɛɏɜɞ ůŬɜ ŭɑəŰɡɞ 

ɞɡɟɩɜ ŬɜŬɛɞɜɐɠ47. ȼ ɞɡɟɎ Pi ŬɜŬˊŬɟɘůŰɎɜŮɘ Űɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ůŰŬŭɑɞɡ i, 

i=1,2. ȼ ɞɡɟɎ Di ˊŮɟɘɏɢŮɘ ɕɖŰɐůŮɘɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ŮɝŬɟŰɖɛɎŰɤɜ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2. ȼ ɞɡɟɎ P0 

ŬɜŬˊŬɟɘůŰɎɜŮɘ Űɞɜ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ˊɟɩŰɤɜ ɡɚɩɜ əŬɘ ɖ ɞɡɟɎ D3 ˊŮɟɘɏɢŮɘ ɕɖŰɐůŮɘɠ ɔɘŬ ŰŮɚɘəɎ 

ˊɟɞɥɧɜŰŬ. ȼ ɞɡɟɎ Ii ŬɜŬˊŬɟɘůŰɎɜŮɘ Űɞɜ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɘůŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2. 

ɇɞ ɞɓɎɚ MFi ŬɜŬˊŬɟɘůŰɎɜŮɘ Űɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2. 

 

ɳʽˁˈ˄ʰ 8 ʅˏˋˍʹ˃ʰ basestock ˃ʶ ʵˎˇ ˋˍʱʵʽʰ ˋˍʹ ˋʶʽˊʱ 

ȳŰŬɜ Űɞ ůɨůŰɖɛŬ ɓɟɑůəŮŰŬɘ ůŰɖɜ Ŭɟɢɘəɐ Űɞɡ əŬŰɎůŰŬůɖ, ŭɖɚŬŭɐ ˊɟɞŰɞɨ űŰɎůɞɡɜ ɞˊɞɘŮůŭɐˊɞŰŮ 

ɕɖŰɐůŮɘɠ ůŰɞ ůɨůŰɖɛŬ, ɖ ɞɡɟɎ P0 ˊŮɟɘɏɢŮɘ ɏɜŬ Ŭɟɢɘəɧ ŬˊɧɗŮɛŬ ˊɟɩŰɤɜ ɡɚɩɜ, ɖ ɞɡɟɎ Pi ˊŮɟɘɏɢŮɘ Si 

ŰŮɚŮɘɤɛɏɜŬ ŮɝŬɟŰɐɛŬŰŬ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2, əŬɘ ɧɚŮɠ ɞɘ ɎɚɚŮɠ ɞɡɟɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɎŭŮɘŮɠ. 

ȰŰůɘ, Űɞ Si ŮɑɜŬɘ ɖ ɛɧɜɖ ˊŬɟɎɛŮŰɟɞɠ Ůɚɏɔɢɞɡ Űɞɡ ůŰŬŭɑɞɡ i əŬɘ ŬɜŬűɏɟŮŰŬɘ ɤɠ Űɞ çɓŬůɘəɧ ŬˊɧɗŮɛŬè 

(basestock) Űɞɡ ůŰŬŭɑɞɡ i, ɧˊɞɡ ɞ ɧɟɞɠ basestock ŮɑɜŬɘ ˊŬɟɛɏɜɞɠ Ŭˊɧ Űɖ ŪŮɤɟɑŬ ȷˊɞɗŮɛɎŰɤɜ. 

ɆŰɞ ůɨůŰɖɛŬ basestock ŭŮɜ ɡˊɎɟɢɞɡɜ ŮɝɞɡůɘɞŭɞŰɐůŮɘɠ ˊŬɟŬɔɤɔɐɠ. ȰŰůɘ Űɞ ɛɧɜɞ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ 

ɜŬ ŮɘůŬɢɗŮɑ ɏɜŬ ŮɝɎɟŰɖɛŬ Ŭˊɧ Űɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Ůɜɧɠ ůŰŬŭɑɞɡ ůŰɞ ɢɩɟɞ 

ŬˊɞɗɐəŮɡůɖɠ ŮɘůŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ŮˊɧɛŮɜɞɡ ůŰŬŭɑɞɡ ŮɑɜŬɘ ɛɑŬ ɕɐŰɖůɖ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ 

                                                           
47 Cheng, D. Y. and D. D. Yao (1993), ñTandem Queues with General Blocking : A Unified Model and Comparison Results,ò Journal of Discrete Event Dynamic 

Systems : Theory and Applications, Vol. 2, pp. 207-234 
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ŰɏŰɞɘɞɡ ŮɝŬɟŰɐɛŬŰɞɠ. ȺɜŬɚɚŬəŰɘəɎ, Űɞ ůɨůŰɖɛŬ basestock ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ůŬɜ ɏɜŬ ůɨůŰɖɛŬ ɛŮ 

ɎˊŮɘɟŮɠ ŮɝɞɡůɘɞŭɞŰɐůŮɘɠ ˊŬɟŬɔɤɔɐɠ ůŮ əɎɗŮ ůŰɎŭɘɞ. ɇɞ ůɨůŰɖɛŬ basestock ɚŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ. ȳŰŬɜ 

ɛɘŬ ɕɐŰɖůɖ Ůɜɧɠ ˊŮɚɎŰɖ űŰɎůŮɘ ůŰɞ ůɨůŰɖɛŬ ŮɘůɏɟɢŮŰŬɘ ůŰɖɜ ɞɡɟɎ D3 ɕɖŰɩɜŰŬɠ Űɖɜ ˊŬɟɎŭɞůɖ Ůɜɧɠ 

ŰŮɚŮɘɤɛɏɜɞɡ ˊɟɞɥɧɜŰɞɠ Ŭˊɧ Űɖɜ ɞɡɟɎ P2 ůŰɞɜ ˊŮɚɎŰɖ. ɇŬɡŰɧɢɟɞɜŬ, ɖ ɑŭɘŬ ɕɐŰɖůɖ ŭɖɛɘɞɡɟɔŮɑ ůŮ əɎɗŮ 

ɞɡɟɎ Di ɛɘŬ ɕɐŰɖůɖ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ ŮɝŬɟŰɐɛŬŰɞɠ Ŭˊɧ Űɖɜ ɞɡɟɎ Pi-1 ůŰɖɜ ɞɡɟɎ Ii, i=1,2. 

ȼ űɘɚɞůɞűɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ basestock ŮɑɜŬɘ ɧŰɘ ɧŰŬɜ ɛɑŬ ɕɐŰɖůɖ Ůɜɧɠ ˊŮɚɎŰɖ űŰɎůŮɘ ůŰɞ ůɨůŰɖɛŬ 

ŮəˊɏɛˊŮŰŬɘ Ŭɛɏůɤɠ ůŮ əɎɗŮ ůŰɎŭɘɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɝɞɡůɘɞŭɞŰɩɜŰŬɠ Űɖ ɛŮŰŬűɞɟɎ Ůɜɧɠ ɜɏɞɡ 

ŮɝŬɟŰɐɛŬŰɞɠ Ŭˊɧ Űɞ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ˊɟɞɖɔɞɨɛŮɜɞɡ ůŰŬŭɑɞɡ ůŰɞ ɢɩɟɞ 

ŬˊɞɗɐəŮɡůɖɠ ŮɘůŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ ůŰŬŭɑɞɡ. ɇɞ ˊɚŮɞɜɏəŰɖɛŬ ŬɡŰɞɨ Űɞɡ ɛɖɢŬɜɘůɛɞɨ ŮɑɜŬɘ ɧŰɘ 

ŬɜŰɘŭɟɎ ɔɟɐɔɞɟŬ ůŰɖ ɕɐŰɖůɖ. ɇɞ ɛŮɘɞɜɏəŰɖɛɎ Űɞɡ ŮɑɜŬɘ ɧŰɘ ˊŬɟɏɢŮɘ ˊɞɚɨ ɢŬɚŬɟɧ ůɡɜŰɞɜɘůɛɧ ɛŮŰŬɝɨ 

Űɤɜ ůŰŬŭɑɤɜ əŬɘ ɧŰɘ ŭŮɜ ŮɝŬůűŬɚɑɕŮɘ əŬɜɏɜŬ ɧɟɘɞ ůŰɞɜ Ŭɟɘɗɛɧ Űɤɜ ŮɝŬɟŰɖɛɎŰɤɜ ˊɞɡ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞ 

ůɨůŰɖɛŬ Ŭűɞɨ əɎɗŮ ɕɐŰɖůɖ ˊɞɡ űŰɎɜŮɘ ůŰɞ ůɨůŰɖɛŬ ŮɝɞɡůɘɞŭɞŰŮɑ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ ɜɏɞɡ 

ŮɝŬɟŰɐɛŬŰɞɠ ůŰɞ ůɨůŰɖɛŬ. ȺɑɜŬɘ ŬɝɘɞůɖɛŮɑɤŰɞ ɧŰɘ Űɞ ůɨůŰɖɛŬ basestock ŮɑɜŬɘ ɘůɞŭɨɜŬɛɞ ɛŮ Űɞ 

ůɨůŰɖɛŬ hedging point48 ůŰɞ ɞˊɞɑɞ ɖ ŮɘůŬɔɤɔɐ Ůɜɧɠ ŮɝŬɟŰɐɛŬŰɞɠ ůŰɞ ůŰɎŭɘɞ i ŮɝɞɡůɘɞŭɞŰŮɑŰŬɘ ŮɎɜ ɖ 

ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŰɞ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ŮɝŬɟŰɖɛɎŰɤɜ ˊɞɡ ɏɢɞɡɜ ɐŭɖ ŮɘůŬɢɗŮɑ ůŰɞ ůŰɎŭɘɞ i əŬɘ ůŰɞ 

ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ɕɖŰɐůŮɤɜ ˊŮɚŬŰɩɜ ˊɞɡ ɏɢɞɡɜ űŰɎůŮɘ ůŰɞ ůɨůŰɖɛŬ ŮɑɜŬɘ əɎŰɤ Ŭˊɧ ɏɜŬ ŭŮŭɞɛɏɜɞ 

ŮˊɑˊŮŭɞ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ çůɖɛŮɑɞ ˊɟɞůŰŬůɑŬɠè (hedging point) əŬɘ ůɡɛɓɞɚɑɕŮŰŬɘ ɛŮ Zi. ɇŬ ůɖɛŮɑŬ 

ˊɟɞůŰŬůɑŬɠ ɏɢɞɡɜ ɛɖ ŬɨɝɞɡůŬ Űɘɛɐ ɤɠ ˊɟɞɠ ŰŬ ůŰɎŭɘŬ, ŭɖɚŬŭɐ Zi  Zi+1, ɔɘŬ ɧɚŬ ŰŬ i, əŬɘ ɖ ůɢɏůɖ 

ŬɜɎɛŮůŬ ůŰŬ ůɡůŰɐɛŬŰŬ basestock əŬɘ hedging point ŮɑɜŬɘ ɖ Ůɝɐɠ. ȰɜŬ ůɨůŰɖɛŬ hedging point ɛŮ 

ůɖɛŮɑŬ ˊɟɞůŰŬůɑŬɠ Zi,i=1,2,é,N ŮɑɜŬɘ ɘůɞŭɨɜŬɛɞ ɛŮ ɏɜŬ ůɨůŰɖɛŬ basestock ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ SN = 

ZN, SN-1 = ZN-1 - ZN,é, S1 = Z1 - Z2. 

2.4.2 ɫʞʎʐʂʈɻ  Kanban  

ɇɞ ˊɘɞ ɔɜɤůŰɧ ŮɚəɡɧɛŮɜɞ ůɨůŰɖɛŬ Ůɚɏɔɢɞɡ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ Űɞ ůɨůŰɖɛŬ kanban. ȼ ɚɏɝɖ kanban 

ůɖɛŬɑɜŮɘ çəɎɟŰŬè ůŰŬ ȽŬˊɤɜɘəɎ əŬɘ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɛɖɢŬɜɘůɛɧ əŬŰɎ Űɞɜ ɞˊɞɑɞ ɛɑŬ əɎɟŰŬ 

ŮɝɞɡůɘɞŭɧŰɖůɖɠ ŮˊɘəɞɚɚɎŰŬɘ ůŮ ɏɜŬ ŮɝɎɟŰɖɛŬ ŮɝɞɡůɘɞŭɞŰɩɜŰŬɠ Űɖɜ ŮɘůŬɔɤɔɐ Űɞɡ ůŮ əɎˊɞɘɞ ůŰɎŭɘɞ. 

Ƀɘ ŰŮɚŮɡŰŬɑŮɠ ŭɨɞ ŭŮəŬŮŰɑŮɠ ɏɢɞɡɜ ŭŮɘ ɛŮɔɎɚɖ ŬɜɎˊŰɡɝɖ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ɔɨɟɤ Ŭˊɧ Űɞ ůɨůŰɖɛŬ 

kanban ŬɚɚɎ ŭŮɜ ɡˊɎɟɢŮɘ ɏɜŬɠ ɞɟɘůɛɧɠ əɞɘɜɐɠ Ŭˊɞŭɞɢɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ49 ȺɑɜŬɘ ɞ ˊɘɞ ɔŮɜɘəɧɠ 

ɞɟɘůɛɧɠ ɛŮ Űɖɜ ɏɜɜɞɘŬ ɧŰɘ ŮűŬɟɛɧɕŮŰŬɘ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ, Ůɜɩ ˊɞɚɚɞɑ Ɏɚɚɞɘ 

ɞɟɘůɛɞɑ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ůɡůŰɐɛŬŰŬ ɛŮ ɛɑŬ ɛɖɢŬɜɐ ŬɜɎ ůŰɎŭɘɞ.  

ȼ ˊɘɞ Ŭˊɚɐ ɛɞɟűɐ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ Kanban ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ əɎɟŰŬ ɖ ɞˊɞɑŬ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŮ əɎɗŮ 

əɡŰɑɞ ɛŮŰŬűɞɟɎɠ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ˊŬɟŬɢɗŮɑ. ɇɞ əɡŰɑɞ ˊŮɟɘɏɢŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ˊɞůɞůŰɧ Űɤɜ 

ɖɛŮɟɐůɘɤɜ ŬɜŬɔəɩɜ ɔɘŬ Űɞ ɡɚɘəɧ ŬɡŰɧ. ȳŰŬɜ Űɞ ɡɚɘəɧ Űɞɡ əɡŰɑɞɡ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ Űɞ əɡŰɑɞ 

ŬŭŮɘɎůŮɘ, ŰɧŰŮ ɖ əɎɟŰŬ ɛŮŰŬűɏɟŮŰŬɘ Ŭˊɧ Űɞ ɎŭŮɘɞ əɡŰɑɞ ůŮ ɏɜŬ ůɖɛŮɑɞ ˊŬɟŬɚŬɓɐɠ əŬɘ Űɞ əɡŰɑɞ 

ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɞɜ ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ. ȼ əɎɟŰŬ ŭŮɑɢɜŮɘ Űɖɜ ŬɜɎɔəɖ ɜŬ ˊŬɟŬɢɗŮɑ ɏɜŬ ɜɏɞ əɡŰɑɞ ɛŮ Űɞ 

ɡɚɘəɧ ŬɡŰɧ. óȳŰŬɜ Űɞ əɡŰɑɞ ɝŬɜŬɔŮɛɑůŮɘ, ɖ əɎɟŰŬ ŮˊŬɜŬŰɞˊɞɗŮŰŮɑŰŬɘ ɛɏɢɟɘ ɜŬ ŬŭŮɘɎůŮɘ əŬɘ ɞ əɨəɚɞɠ 

ɝŮəɘɜɎŮɘ ɝŬɜɎ ɧŰŬɜ ɞ ɢɟɐůŰɖɠ ˊŬɟŬɚɎɓŮɘ Űɞ əɡŰɑɞ ɛŮ Űɖɜ əɎɟŰŬ. (ɇɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ ŭŮɑɢɜŮɘ ˊɤɠ 

                                                           
48 Dallery, Y. and S. B. Gershwin (1992) ñManufacturing Flow Line Systems : A Review of Models and Analytical Results,ò Queuing Systems, Vol. 12, pp. 3-94. 
49 Dallery, Y. and G. Liberopoulos (1995), ñA New Kanban-Type Pull Control Mechanism for Multi-Stage Manufacturing Systems,ò Proceedings of the 3rd 

European Control Conference, Rome, September 5-8, 1995, Vol. 4, No. 2, pp. 3543-3548 
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ɚŮɘŰɞɡɟɔŮɑ ɏɜŬ ůɨůŰɖɛŬ Kanban ɛŮ ɛɑŬ əɎɟŰŬ ɧŰŬɜ ɛɑŬ əŬŰŬůəŮɡŬůŰɘəɐ ɛɞɜɎŭŬ (fabrication cell) 

ŰɟɞűɞŭɞŰŮɑ ŭɨɞ ɔɟŬɛɛɏɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (assembly line).  

Ƀɘ əŬɜɧɜŮɠ ɚŮɘŰɞɡɟɔɑŬɠ ɔɘŬ Űɞ ůɨůŰɖɛŬ Kanban ɛŮ ɛɘŬ əɎɟŰŬ ŮɑɜŬɘ Ŭˊɚɏɠ əɘ ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ ɏŰůɘ 

ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖ ɟɞɐ Űɤɜ ɡɚɘəɩɜ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɜŬ ŭɘŬŰɖɟɞɨɜ Űɞɜ ɏɚŮɔɢɞ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 

ŬˊɞɗŮɛɎŰɤɜ. ɆɡɜɞɣɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ:  

- ȾɎɗŮ əɡŰɑɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ɛɘŬ əɎɟŰŬ.  

- ɄɎɜŰŬ ɖ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ˊɟɞɛɖɗŮɨŮŰŬɘ ɡɚɘəɎ Ŭˊɧ Űɖɜ əŬŰŬůəŮɡŬůŰɘəɐ ɛɞɜɎŭŬ. ȼ 

əŬŰŬůəŮɡŬůŰɘəɐ ɛɞɜɎŭŬ ˊɞŰɏ ŭŮɜ ˊɟɞɤɗŮɑ ɡɚɘəɎ ůŰɖɜ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɔɘŬŰɑ ŮɑɜŬɘ 

ˊɘɗŬɜɧ ɜŬ ˊɟɞɛɖɗŮɨŮɘ ɡɚɘəɎ ŰŬ ɞˊɞɑŬ ŭŮ ɢɟŮɘɎɕɞɜŰŬɘ ŬəɧɛŬ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ.  

- ȾɡŰɘŬ ɡɚɘəɩɜ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛŮŰŬəɘɜɞɨɜŰŬɘ Ŭˊɧ Űɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ɢɤɟɑɠ ɜŬ ɏɢŮɘ 

ŰɞˊɞɗŮŰɖɗŮɑ əɎɟŰŬ Kanban ůŰɞ ůɖɛŮɑɞ ˊŬɟŬɚŬɓɐɠ.  

- ȰɜŬ əɡŰɑɞ ˊɟɏˊŮɘ ˊɎɜŰŬ ɜŬ ɔŮɛɑɕŮɘ ɛŮ Űɞɜ ˊɟɞŭɘŬɔŮɔɟŬɛɛɏɜɞ ˊɚɐɗɞɠ ŮɝŬɟŰɖɛɎŰɤɜ.  

- ɀɧɜɞ ɛɖ ŮɚŬŰŰɤɛŬŰɘəɎ ŮɝŬɟŰɐɛŬŰŬ ɗŬ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɖ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɏŰůɘ ɩůŰŮ 

ɜŬ ɔɑɜŮŰŬɘ ɖ əŬɚɨŰŮɟɖ ɢɟɐůɖ ɡɚɘəɩɜ əŬɘ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ.  

 
- ȼ ůɡɜɞɚɘəɐ ˊŬɟŬɔɤɔɐ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊŮɟɓŬɑɜŮɘ Űɞ ůɡɜɞɚɘəɧ ˊɧůɞ ˊɞɡ ɏɢŮɘ əŬɗɞɟɘůŰŮɑ ůŰɘɠ 

əɎɟŰŮɠ Kanban Űɞɡ ůɡůŰɐɛŬŰɞɠ.  

 
ȼ Toyota ɢɟɖůɘɛɞˊɞɘŮɑ ɏɜŬ ůɨůŰɖɛŬ ɛŮ ŭɡɞ əɎɟŰŮɠ, Űɖɜ əɎɟŰŬ ɛŮŰŬűɞɟɎɠ əŬɘ Űɖɜ əɎɟŰŬ ŮɜŰɞɚɐɠ 

ˊŬɟŬɔɤɔɐɠ. ȼ əɎɟŰŬ ɛŮŰŬűɞɟɎɠ ŭŮɑɢɜŮɘ Űɞ ɡɚɘəɧ əŬɘ Űɖɜ ˊɞůɧŰɖŰŬ əɞɛɛŬŰɘɩɜ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɕɖŰɐůŮɘ 

ɛɘŬ ɗɏůɖ ŮɟɔŬůɑŬɠ Ŭˊɧ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ɔɘŬ ɜŬ ŮəŰŮɚɏůŮɘ Űɘɠ ŮˊŮɝŮɟɔŬůɑŮɠ ˊɞɡ Űɖɠ ŬɜŰɘůŰɞɘɢɞɨɜ. ȼ 

əɎɟŰŬ ŮɜŰɞɚɐɠ ˊŬɟŬɔɤɔɐɠ ŭŮɑɢɜŮɘ Űɞ ɡɚɘəɧ, Űɖɜ ˊɞůɧŰɖŰŬ ˊɞɡ ɗŬ ˊŬɟŬɢɗŮɑ, ŰŬ ɡɚɘəɎ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ 

əŬɘ ˊɞɡ ɗŬ ɓɟŮɗɞɨɜ, əŬɗɩɠ əŬɘ ˊɞɡ ɗŬ ŬˊɞɗɖəŮɡŰŮɑ Űɞ ˊŬɟŬɔɧɛŮɜɞ ˊɟɞɥɧɜ. ȰɜŬ əɡŰɑɞ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ɛŮŰŬűŮɟɗŮɑ ůŰɞ ŮˊɧɛŮɜɞ əɏɜŰɟɞ ŮɟɔŬůɑŬɠ Ŭɜ ŭŮɜ ɏɢŮɘ ŮɝɞɡůɘɞŭɞŰɖɗŮɑ Ŭˊɧ Űɖɜ ˊŬɟŬɚŬɓɐ ɛɘŬɠ əɎɟŰŬɠ 

ɛŮŰŬűɞɟɎɠ. Ⱥˊɑůɖɠ, ɏɜŬ əɡŰɑɞ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬɢɗŮɑ Ŭɜ ŭŮɜ ɏɢŮɘ ŮɝɞɡůɘɞŭɞŰɖɗŮɑ Ŭˊɧ ɛɘŬ əɎɟŰŬ 

ŮɜŰɞɚɐɠ ˊŬɟŬɔɤɔɐɠ.  

 

ȼ ŮɘəɧɜŬ 7 ŭŮɑɢɜŮɘ ɏɜŬ ůɨůŰɖɛŬ kanban ɛŮ ŭɨɞ ůŰɎŭɘŬ ůŰɖ ůŮɘɟɎ. ɇɞ ůŰɎŭɘɞ i ɏɢŮɘ Ki ŮɝɞɡůɘɞŭɞŰɐůŮɘɠ 

ˊŬɟŬɔɤɔɐɠ ɐ kanban, i=1,2. ȼ ɞɡɟɎ Pȷi ŬɜŬˊŬɟɘůŰɎɜŮɘ Űɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɩɜ Űɞɡ 

ůŰŬŭɑɞɡ i əŬɘ ˊŮɟɘɏɢŮɘ ɕŮɨɔɖ kanban əŬɘ ŰŮɚŮɘɤɛɏɜɤɜ ŮɝŬɟŰɖɛɎŰɤɜ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2. ȼ ɞɡɟɎ DAi 

ˊŮɟɘɏɢŮɘ ɕŮɨɔɖ kanban əŬɘ ɕɖŰɐůŮɤɜ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ŮɝŬɟŰɖɛɎŰɤɜ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2. Ƀɘ 

ɡˊɧɚɞɘˊŮɠ ɞɡɟɏɠ ɏɢɞɡɜ Űɖɜ ɑŭɘŬ ůɖɛŬůɑŬ ɛŮ Űɘɠ ůɡɜɩɜɡɛɏɠ Űɞɡɠ ɞɡɟɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ basestock ůŰɖɜ 

ŮɘəɧɜŬ 6. ȳŰŬɜ Űɞ ůɨůŰɖɛŬ ɓɟɑůəŮŰŬɘ ůŰɖɜ Ŭɟɢɘəɐ Űɞɡ əŬŰɎůŰŬůɖ ɖ ɞɡɟɎ P0 ˊŮɟɘɏɢŮɘ ɏɜŬ Ŭɟɢɘəɧ 

ŬˊɧɗŮɛŬ ˊɟɩŰɤɜ ɡɚɩɜ, ɖ ɞɡɟɎ PAi ˊŮɟɘɏɢŮɘ Ki ŰŮɚŮɘɤɛɏɜŬ ŮɝŬɟŰɐɛŬŰŬ Űɞɡ ůŰŬŭɑɞɡ i, i=1,2, ɧˊɞɡ 

əɎɗŮ ŮɝɎɟŰɖɛŬ ɏɢŮɘ Ůˊɘəɞɚɚɖɛɏɜɞ ɏɜŬ kanban, əŬɘ ɧɚŮɠ ɞɘ ɎɚɚŮɠ ɞɡɟɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɎŭŮɘŮɠ. 

ɇɞ Ⱦi ŮɑɜŬɘ ɖ ɛɧɜɖ ˊŬɟɎɛŮŰɟɞɠ Ůɚɏɔɢɞɡ Űɞɡ ůŰŬŭɑɞɡ i. 
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ɳʽˁˈ˄ʰ 9 ʅˏˋˍʹ˃ʰ ƪŀƴōŀƴ ˃ʶ ʵˏˇ ˋˍʱʵʽʰ ˋˍʹ ˋʶʽˊʱ 

ɇɞ ůɨůŰɖɛŬ kanban ɚŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ. ȳŰŬɜ ɛɘŬ ɕɐŰɖůɖ Ůɜɧɠ ˊŮɚɎŰɖ űŰɎůŮɘ ůŰɞ ůɨůŰɖɛŬ 

ŮɘůɏɟɢŮŰŬɘ ůŰɖɜ ɞɡɟɎ D3 ɕɖŰɩɜŰŬɠ Űɖɜ ˊŬɟɎŭɞůɖ Ůɜɧɠ ŰŮɚŮɘɤɛɏɜɞɡ ˊɟɞɥɧɜŰɞɠ Ŭˊɧ Űɖɜ ɞɡɟɎ Pȷ2 

ůŰɞɜ ˊŮɚɎŰɖ. ȺɎɜ ɡˊɎɟɢŮɘ ŰŮɚŮɘɤɛɏɜɞ ˊɟɞɥɧɜ, ˊŬɟŬŭɑŭŮŰŬɘ ůŰɞɜ ˊŮɚɎŰɖ Ŭűɞɨ ˊɟɩŰŬ ŬˊŮɚŮɡɗŮɟɩůŮɘ 

Űɞ kanban Űɞɡ. ɇɞ kanban ŬɡŰɧ ŮˊɘůŰɟɏűŮɘ ˊɑůɤ ůŰɖɜ ɞɡɟɎ DA2 ɛŮŰŬűɏɟɞɜŰŬɠ ɛŬɕɑ Űɞɡ ɛɑŬ ɕɐŰɖůɖ 

ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Ůɜɧɠ ɜɏɞɡ ŮɝŬɟŰɐɛŬŰɞɠ Űɞɡ ůŰŬŭɑɞɡ 2 əŬɘ ŮɝɞɡůɘɞŭɞŰɩɜŰŬɠ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ 

ŮɝŬɟŰɐɛŬŰɞɠ Ŭˊɧ Űɖɜ ɞɡɟɎ PA1 ůŰɖɜ ɞɡɟɎ I2. ȺɎɜ ɡˊɎɟɢŮɘ ŰɏŰɞɘɞ ŮɝɎɟŰɖɛŬ, ŮɘůɎɔŮŰŬɘ ůŰɞ ůŰɎŭɘɞ 2 

Ŭűɞɨ ˊɟɩŰŬ ŬˊŮɚŮɡɗŮɟɩůŮɘ Űɞ kanban Űɞɡ. ɇɞ kanban ŬɡŰɧ ŬˊɞůŰɏɚɚŮŰŬɘ ˊɑůɤ ůŰɖɜ ɞɡɟɎ DA1 

ɛŮŰŬűɏɟɞɜŰŬɠ ɛŬɕɑ Űɞɡ ɛɑŬ ɕɐŰɖůɖ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Ůɜɧɠ ɜɏɞɡ ŮɝŬɟŰɐɛŬŰɞɠ Űɞɡ ůŰŬŭɑɞɡ 1 əŬɘ 

ŮɝɞɡůɘɞŭɞŰɩɜŰŬɠ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ ŮɝŬɟŰɐɛŬŰɞɠ Ŭˊɧ Űɖɜ ɞɡɟɎ P0 ůŰɖɜ ɞɡɟɎ I1. ȾŬŰɎ ŬɡŰɧ Űɞɜ 

Űɟɧˊɞ ɖ ɕɐŰɖůɖ Űɞɡ ˊŮɚɎŰɖ ˊɞɡ ŬɟɢɘəɎ ɏűŰŬůŮ ůŰɖɜ ɞɡɟɎ D3 ɛŮŰŬűɏɟŮŰŬɘ ˊɑůɤ ůŰɞ ůɨůŰɖɛŬ ɛɏůɤ 

Űɤɜ kanban. 

 

ȼ űɘɚɞůɞűɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ kanban ŮɑɜŬɘ ɧŰɘ ɛɑŬ ɕɐŰɖůɖ ɛŮŰŬűɏɟŮŰŬɘ ɧˊɘůɗŮɜ Ůɜɧɠ ůŰŬŭɑɞɡ ɛɧɜɞ 

ɧŰŬɜ ɏɜŬ ŮɝɎɟŰɖɛŬ Űɞɡ ůŰŬŭɑɞɡ ɛŮŰŬűŮɟɗŮɑ ɏɛˊɟɞůɗŮɜ Űɞɡ ůŰŬŭɑɞɡ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɞ ůɨůŰɖɛŬ 

kanban ˊŬɟɏɢŮɘ ůűɘɢŰɧ ůɡɜŰɞɜɘůɛɧ ɛŮŰŬɝɨ Űɤɜ ůŰŬŭɑɤɜ. ɀɑŬ ŮˊɤűŮɚɐɠ ůɡɜɏˊŮɘŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ kanban ŮɑɜŬɘ ɧŰɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŮɝŬɟŰɖɛɎŰɤɜ ůŰɞ ůŰɎŭɘɞ i ˊŮɟɘɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ Ŭɟɘɗɛɧ 

Űɤɜ kanban Űɞɡ ůŰŬŭɑɞɡ i. ȰɜŬ ɛŮɘɞɜɏəŰɖɛŬ ŮɑɜŬɘ ɧŰɘ Űɞ ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŬɜŰɘŭɟɎůŮɘ ɎɛŮůŬ ůŮ 

ɛɘŬ ɕɐŰɖůɖ Ŭűɞɨ ɛɑŬ ɕɐŰɖůɖ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŮəˊŮɛűɗŮɑ ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Ŭɛɏůɤɠ ɛɧɚɘɠ űŰɎůŮɘ ůŰɞ 

ůɨůŰɖɛŬ. 

 

2.4.3 ɫʞʎʐʂʈɻ  #/.7)0 

ȺɑɜŬɘ ŬɝɘɞůɖɛŮɑɤŰɞ ɧŰɘ Űɞ ůɨůŰɖɛŬ CONWIP50 ɘůɞŭɨɜŬɛɞ ɛŮ ɏɜŬ ůɨůŰɖɛŬ kanban ɛŮ ɏɜŬ ůŰɎŭɘɞ. ɆŮ 

ɏɜŬ ůɨůŰɖɛŬ CONWIP ɛɧɚɘɠ ɏɜŬ ŰŮɚɘəɧ ˊɟɞɥɧɜ ŮɝɏɚɗŮɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ɔɘŬ ɜŬ ˊŬɟŬŭɞɗŮɑ ůŮ ɏɜŬ 

ˊŮɚɎŰɖ, ɏɜŬ ɜɏɞ ŮɝɎɟŰɖɛŬ ŮɘůɏɟɢŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ ɔɘŬ ŮˊŮɝŮɟɔŬůɑŬ. ȷɡŰɧ ɡˊɞɜɞŮɑ ɧŰɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŮɟɔŬůɘɩɜ ůŮ Ůɝɏɚɘɝɖ (Work In Process ɐ WIP) ŮɑɜŬɘ ůŰŬɗŮɟɧɠ, Ůɝô ɞɨ əŬɘ Űɞ ɧɜɞɛŬ CONWIP 

(CONstant WIP). 

 

                                                           
50 Gershwin, S. B. (1994), Manufacturing Systems Engineering, Prentice Hall, Englewood Cliffs, New Jersey. 
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ȷəɧɛŬ ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɛɑŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɛŮ Űɞɜ ɛɖɢŬɜɘůɛɧ minimal 

blocking51 ŮɑɜŬɘ ɘůɞŭɨɜŬɛɖ ɛŮ ɏɜŬ ůɨůŰɖɛŬ kanban ɛŮ ɛɘŬ ɛɖɢŬɜɐ ŬɜɎ ůŰɎŭɘɞ. ɇɞ minimal blocking 

ŮɑɜŬɘ ɏɜŬɠ ɛɖɢŬɜɘůɛɧɠ ɛˊɚɞəŬɟɑůɛŬŰɞɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ůŮ ɛɘŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ ɛɖɢŬɜɏɠ ůŰɖ ůŮɘɟɎ əŬɘ əɎɗŮ ɛɖɢŬɜɐ Mi ɏɢŮɘ ɏɜŬɜ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŮɘůŮɟɢɧɛŮɜɤɜ / 

ŮɝŮɟɢɧɛŮɜɤɜ ɡɚɘəɩɜ Bi. ȼ ɢɤɟɖŰɘəɧŰɖŰŬ Űɖɠ ɛɖɢŬɜɐɠ Mi ŮɑɜŬɘ ɏɜŬ əŬɘ ɖ ɢɤɟɖŰɘəɧŰɖŰŬ Űɞɡ ɢɩɟɞɡ 

ŬˊɞɗɐəŮɡůɖɠ Bi ŮɑɜŬɘ Ki. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɏɜŬ ŮɝɎɟŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ŮɘůɏɚɗŮɘ ůŰɞ ɢɩɟɞ 

ŬˊɞɗɐəŮɡůɖɠ ɛɑŬɠ ɛɖɢŬɜɐɠ ŮɎɜ ɡˊɎɟɢŮɘ ɢɩɟɞɠ ůŮ ŬɡŰɧɜ. ȷűɞɨ ŮɘůɏɚɗŮɘ, Űɞ ŮɝɎɟŰɖɛŬ ˊŮɟɘɛɏɜŮɘ ɜŬ 

űɞɟŰɤɗŮɑ ůŰɖ ɛɖɢŬɜɐ əŬɘ ɜŬ ŮˊŮɝŮɟɔŬůɗŮɑ. ɀɧɚɘɠ ŰŮɚŮɘɩůŮɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡ, Űɞ ŮɝɎɟŰɖɛŬ 

ɛŮŰŬűɏɟŮŰŬɘ ŮɑŰŮ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ ŮˊɧɛŮɜɖɠ ɛɖɢŬɜɐɠ, ŮɎɜ ɡˊɎɟɢŮɘ ɢɩɟɞɠ ŮəŮɑ, ŮɑŰŮ ůŰɞ 

ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ ɑŭɘŬɠ ɛɖɢŬɜɐɠ, ŭɖɚŬŭɐ ŮəŮɑ Ŭˊɧ ɧˊɞɡ űɞɟŰɩɗɖəŮ ůŰɖ ɛɖɢŬɜɐ. ɆŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ ɖ ɛɖɢŬɜɐ ɛˊɞɟŮɑ ɜŬ ɝŮəɘɜɐůŮɘ ŮɟɔŬůɑŬ ůŮ ɏɜŬ ɜɏɞ ŮɝɎɟŰɖɛŬ, ŮɎɜ ɡˊɎɟɢŮɘ ŰɏŰɞɘɞ. 

 

ɀɑŬ ɛɖɢŬɜɐ ɚɏɔŮŰŬɘ ɧŰɘ ŮɑɜŬɘ ɛˊɚɞəŬɟɘůɛɏɜɖ ɧŰŬɜ ɞ ɢɩɟɞɠ ŬˊɞɗɐəŮɡůɐɠ Űɖɠ ŮɑɜŬɘ ɔŮɛɎŰɞɠ Ŭˊɧ 

ŮɝŬɟŰɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ŭɞɡɚŮɡŰŮɑ ŬɚɚɎ ŬŭɡɜŬŰɞɨɜ ɜŬ ɛŮŰŬűŮɟɗɞɨɜ ůŰɞɜ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ 

ŮˊɧɛŮɜɖɠ ɛɖɢŬɜɐɠ ɔɘŬŰɑ ŭŮɜ ɡˊɎɟɢŮɘ ɢɩɟɞɠ ŮəŮɑ. ȽŭɤɛɏɜŬ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ɛɖɢŬɜɘůɛɞɨ minimal 

blocking, ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ˊɟɞŰɨˊɞɡ ůŰɖɜ ŮɘəɧɜŬ 7 ɏɢɞɡɜ Űɖɜ Ůɝɐɠ ůɖɛŬůɑŬ. ɇɞ ůɨůŰɖɛŬ MPi 

ŬɜŬˊŬɟɘůŰɎɜŮɘ Űɖɜ ɛɖɢŬɜɐ Mi, i=1,2. ȼ ɞɡɟɎ PAi ˊŮɟɘɏɢŮɘ ŮɝŬɟŰɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ŮˊŮɝŮɟɔŬůɗŮɑ Ŭˊɧ 

Űɖɜ ɛɖɢŬɜɐ Mi əŬɘ ɏɢɞɡɜ ŬˊɞɗɖəŮɡŰŮɑ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Bi ɔɘŬŰɑ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűŮɟɗɞɨɜ 

ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Bi+1 (ɐ ůŰɞɜ ˊŮɚɎŰɖ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ i=2), i=1,2. ȼ ɞɡɟɎ Ii ˊŮɟɘɏɢŮɘ 

ŮɝŬɟŰɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ŬˊɞɗɖəŮɡŰŮɑ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Bi əŬɘ ˊŮɟɘɛɏɜɞɡɜ ɜŬ ŮˊŮɝŮɟɔŬůɗɞɨɜ Ŭˊɧ 

Űɖ ɛɖɢŬɜɐ Mi, i=1,2. ȼ ɞɡɟɎ DAi ˊŮɟɘɏɢŮɘ ŮɝɞɡůɘɞŭɞŰɐůŮɘɠ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ŬɜŬˊŬɟɘůŰɎɜɞɡɜ 

ŮɚŮɨɗŮɟŮɠ ɗɏůŮɘɠ ůŰɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Bi, i=1,2. 

 

2.4.4 ɫʞʎʐʂʈɻ Heijunka 

ɇɞ Heijunka ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɖɠ Toyota ɧˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ Ůɝɘůɞɟɟɧˊɖůɖ 

Űɖɠ ˊŬɟŬɔɤɔɐɠ kanbans,  ɟ́ɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰŮɡɢɗŮɑ Ŭˊɧ ɛɘŬ ɞɛŬɚɐ ɟɞɐ ˊŬɟŬɔɤɔɐɠ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ 

ˊɘɗŬɜɞɨɠ Űɨˊɞɡɠ ˊɟɞɥɧɜŰɤɜ ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŮˊɑŭɟŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ bullwhip. Ƀ ůŰɧɢɞɠ Űɞɡ 

Heijunka ŭŮɜ ŮɑɜŬɘ ɛɧɜɞ ɖ Ůɝɘůɞɟɟɧˊɖůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ɧɔəɞɡ ˊŬɟŬɔɤɔɐɠ, ŬɚɚɎ əŬɘ ɖ Ůɝɘůɞɟɟɧˊɖůɖ 

Űɤɜ Ůˊɘɛɏɟɞɡɠ ŭɘŬűɞɟŮŰɘəɩɜ ˊŬɟŬɔɧɛŮɜɤɜ Ůɘŭɩɜ. ȼ ůɡɜɞɚɘəɐ ɕɐŰɖůɖ ɛɘŬɠ ˊŮɟɘɧŭɞɡ (ˊɢ. ɏɜŬɠ ɛɐɜŬɠ) 

ŭɘŬůˊɎŰŬɘ ůŮ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (ˊɢ. ŮɓŭɞɛɎŭŬ, ɖɛɏɟŬ, ɓɎɟŭɘŬ).  

 

ȾŬŰɎ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ɛŮ Űɖɜ ɛɏɗɞŭɞ heijunka, ɞɟɑɕŮŰŬɘ ɛɑŬ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɖ ŬɚɚɖɚɞɡɢɑŬ 

ˊŬɟŬɔɤɔɐɠ ŭɘŬűɧɟɤɜ Ůɘŭɩɜ (ˊɢ. ȷȷȸȷȷȸ, Ŭˊɧ ŰŬ Ůɑŭɖ ȷ əŬɘ ȸ). ȷəɧɛɖ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɞɘ ˊŬɟŰɑŭŮɠ 

ˊɞɡ ɗŬ ˊŬɟŬɢɗɞɨɜ ɔɘŬ əɎɗŮ Ůɑŭɞɠ ůŮ əɎɗŮ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ. ȼ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞɠ ůŰɖɜ ɞˊɞɑŬ 

ˊŬɟɎɔɞɜŰŬɘ ŭɘɎűɞɟŬ Ůɑŭɖ ˊɟɞɥɧɜŰɤɜ ɞɜɞɛɎɕŮŰŬɘ əŬɘ  EPEI (ñeach  part each  intervalò). ȷɡŰɧ ŮɑɜŬɘ, 

ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ůŰɞ ɞˊɞɑɞ ɖ ŬɚɚɖɚɞɡɢɑŬ "ȷȷȸ" ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬɢɗŮɑ. ȼ 

Ůɝɘůɞɟɟɧˊɖůɖ Ůɜɧɠ ɛɑɔɛŬŰɞɠ ˊŬɟŬɔɧɛŮɜɤɜ Ůɘŭɩɜ ůŮ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ, ůɖɛŬɑɜŮɘ ɧŰɘ ˊɢ. ŰŬ 

Ůɑŭɖ ȷ əŬɘ ȸ ˊŬɟɎɔɞɜŰŬɘ ŮɜŬɚɚɎɝ ůŮ ɛɘəɟɏɠ ˊŬɟŰɑŭŮɠ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ɛɘŬɠ ɓɎɟŭɘŬɠ, ŬɜŰɑ ɜŬ 

ˊŬɟɎɔŮŰŬɘ ˊɢ. əŬŰɎ Űɖɜ ɛɧɜɞ Űɞ ȷ ɐ ɛɧɜɞ Űɞ ȸ. 

                                                           
51 Gershwin, S. B. (1997), ñDesign and Operation of Manufacturing Systems : Control- and Systems-Theoretical Models and Issues,ò Proceedings of the 1997 

Automatic Control Conference, Albuquerque, New Mexico, June, 1997, pages 1909- 1913. 
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ɀŮ Űɖɜ ůɡɜŮɢɐ ɛŮŰŬɓɞɚɐ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ Ůɘŭɩɜ ɗŬ ˊɟɏˊŮɘ əŬɘ ɞɘ ˊɟɞɛɖɗŮɡŰɏɠ ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ 

ŬɜŰŬˊɞəɟɘɗɞɨɜ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ˊŮɚɎŰɖ, ŭɘŬŰɖɟɩɜŰŬɠ ɢŬɛɖɚɧ ŬˊɧɗŮɛŬ Ŭˊɧ ŰŬ 

ŬɜŰɑůŰɞɘɢŬ ŮɝŬɟŰɐɛŬŰŬ. ũŮɜɘəɎ, Űɞ ůŰɐůɘɛɞ ɛɘŬ ŰɏŰɞɘŬɠ ůŰɟŬŰɖɔɘəɐɠ ˊŬɟŬɔɤɔɐɠ ˊɟɞɦˊɞɗɏŰŮɘ ɧŰɘ ɞɘ 

ŬɚɚŬɔɏɠ Ŭˊɧ Ůɑŭɞɠ ůŮ Ůɑŭɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ˊɞɚɨ ŮɨəɞɚŮɠ əŬɘ ɔɟɐɔɞɟŮɠ.  

 

ɆŰɧɢɞɠ Űɞɡ Heijunka, ŮəŰɧɠ Ŭˊɧ Űɖɜ ŮɝɎɚŮɘɣɖ Űɞɡ Bullwip, ŮɑɜŬɘ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ůɡɜŮɢɐɠ ɟɞɐ 

ŬɔŬɗɩɜ ˊɟɞɠ əŬɘ Ŭˊɧ Űɖɜ ˊŬɟŬɔɤɔɐ Ŭˊɧ ɧɚŬ ŰŬ ˊŬɟŬɔɧɛŮɜŬ Ůɑŭɖ əŬɘ ŮɝŬɟŰɐɛŬŰŬ, ɏŰůɘ ɩůŰŮ ɜŬ 

ɛŮɘɤɗŮɑ ɞ ɧɔəɞɠ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ əŬɘ ɞɘ ɢɩɟɞɘ ŬˊɞɗɐəŮɡůɖɠ. ȷəɧɛɖ ɛŮ Űɞ heijunka, ɛˊɞɟŮɑ ɜŬ 

ŮˊɘŰŮɡɢɗŮɑ əŬɚɨŰŮɟɖ əŬŰŬɜɞɛɐ űɧɟŰɞɡ ŮɟɔŬůɑŬɠ ŬɚɚɎ əŬɘ ŮɡəɞɚɧŰŮɟɖ ŬɜŬəŬŰŬɜɞɛɐ ˊɟɞůɤˊɘəɞɨ ůŰŬ 

ŭɘɎűɞɟŬ ůɖɛŮɑŬ ŮɟɔŬůɑŬɠ52. 

 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ ɛɏɗɞŭɞ kanban, Űɞ heijunka ɏɢŮɘ ɛŮɚŮŰɖɗŮɑ ˊɞɚɨ ɚɑɔɞ Ŭˊɧ Űɖɜ ŭɘŮɗɜɐ ŬəŬŭɖɛŬɥəɐ 

əɞɘɜɧŰɖŰŬ. ȼ ˊɟɩŰɖ ˊɟɞůɏɔɔɘůɖ ɏɔɘɜŮ Ŭˊɧ Űɞɜ K. Furmans 53, ůŰɖɜ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŬɟɢɘəɎ ɏɜŬ 

ɛɞɜŰɏɚɞ ˊŬɟŬɔɤɔɐɠ ɛŮ ɛɧɜɞ ɏɜŬ ˊŬɟŬɔɧɛŮɜɞ Ůɑŭɞɠ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ Űɞ heijunka 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ˊŮɟɘɓɎɚɚɞɜ ɛŮ ˊɞɚɚɎ ˊŬɟŬɔɧɛŮɜŬ Ůɑŭɖ ůŰɖɜ ɑŭɘŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ. ȼ ˊɟɩŰɖ 

ˊŬɟŬŭɞɢɐ Űɖɠ ˊɟɞůɏɔɔɘůɖɠ Furmans ŮɑɜŬɘ ɧŰɘ ɖ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɛŮɛɞɜɤɛɏɜŬ ɔɘŬ 

ɜŬ ŮɝɡˊɖɟŮŰŮɑ ɛɘŬ ŬɔɞɟɎ ɛŮ ŬɜŮɝɎɟŰɖŰŮɠ ŬˊŬɘŰɐůŮɘɠ. 

 

ȷɟɢɘəɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɏɜŬ ɓŬůɘəɧ ɛɞɜŰɏɚɞ ˊŬɟŬɔɤɔɐɠ, ɛɖ heijunka, ɛŮ ŬˊŮɟɘɧɟɘůŰɖ ˊŬɟŬɔɤɔɘəɐ 

ŭɡɜŬɛɘəɧŰɖŰŬ (capacity). ɆŮ ŬɡŰɧ Űɞ ɛɞɜŰɏɚɞ ɔɑɜŮŰŬɘ ɖ ˊŬɟŬŭɞɢɐ ɧŰɘ ŰŬ ˊɟɞɥɧɜŰŬ ŭɘŬɜɏɛɞɜŰŬɘ ůŮ ɛɘŬ 

ŬɔɞɟɎ ɧˊɞɡ ɖ ɕɐŰɖůɖ ŮɑɜŬɘ ůŰɞɢŬůŰɘəɐ  əŬɘ ɖ ůɢɏůɖ ɛŮŰŬɝɨ Űɤɜ ɕɖŰɐůŮɤɜ ŬɜɎ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ 

ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰŮɠ, ŬɚɚɎ ɞɛɞɘɧɛɞɟűŬ əŬŰŬɜŮɛɖɛɏɜŮɠ. Ƀɘ ŭɘŬəɡɛɎɜůŮɘɠ Űɖɠ ɕɐŰɖůɖɠ 

ŬɜŰɘůŰŬɗɛɑɕɞɜŰŬɘ ɛŮ Űɞ Ůɜ ŬɜŬɛɞɜɐ űɞɟŰɑɞ ɏŰɞɘɛɤɜ ˊɟɞɥɧɜŰɤɜ (buffer). ɆŮ əɎɗŮ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɞ ŬˊɧɗŮɛŬ Űɤɜ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ ˊɟɞəɨˊŰŮɘ ɤɠ Ůɝɐɠ: ɛŮɘɩɜŮŰŬɘ əŬŰɎ Űɞ ˊɞůɧ 

Űɤɜ ˊɟɞɥɧɜŰɤɜ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ ɔɘŬ ɜŬ ŭɘŬɜŮɛɖɗɞɨɜ ůŰɖɜ ŬɔɞɟɎ əŬɘ ŬɡɝɎɜŮŰŬɘ əŬŰɎ Űɞ ˊɞůɧ Űɤɜ 

ˊɟɞɥɧɜŰɤɜ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ. ɇɞ ŮɚɎɢɘůŰɞ ŭɡɜŬŰɧ ŬˊɧɗŮɛŬ Ůɜ ŬɜŬɛɞɜɐ, ŮɑɜŬɘ əŬŰɎ ˊɞůɧŰɖŰŬ Űɞ 

ŮɚɎɢɘůŰɞ ŭɡɜŬŰɧ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ ɜŬ ŮɝɡˊɖɟŮŰŮɑ Űɖɜ ɕɐŰɖůɖ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ. ɆŰɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ kanban ɔɘŬ ɜŬ ɛˊɞɟŮɑ ɞ ˊŬɟŬɔɤɔɧɠ ɜŬ ŮɚɏɔɢŮɘ Űɘɠ ˊŬɟŬɔɧɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ. 

 

ȾŬŰɎ Űɞ ŭŮɨŰŮɟɞ ɛɞɜŰɏɚɞ Űɖɠ ˊɟɞůɏɔɔɘůɖɠ, ɔɑɜŮŰŬɘ ɖ ˊŬɟŬŭɞɢɐ ɧŰɘ ɖ ˊŬɟŬɔɤɔɘəɐ ŭɡɜŬɛɘəɧŰɖŰŬ ŮɑɜŬɘ 

ˊŮɟɘɞɟɘůɛɏɜɖ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ heijunka ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

(heijunka board).  ũɘŬ ɜŬ ŰŮɗŮɑ ůŮ ŮűŬɟɛɞɔɐ ɖ ɛɏɗɞŭɞɠ, ɗŬ ˊɟɏˊŮɘ ɖ ŬɜŬɛŮɜɧɛŮɜɖ ɕɐŰɖůɖ ɜŬ ɏɢŮɘ 

ŮəŰɘɛɖɗŮɑ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɜŬ ɞɟɘɞɗŮŰɖɗɞɨɜ ˊɎɜɤ ůŰɞɜ ˊɑɜŬəŬ heijunka. ȾɎɗŮ əŮɚɑ Űɞɡ 

ˊɑɜŬəŬ ŬˊɞŭɑŭŮɘ Űɖɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜɖ ˊŬɟŬɔɤɔɐ Ůɘŭɩɜ ůŮ ŬɜŰɑůŰɞɘɢɖ ˊɞůɧŰɖŰŬ m. ȷɜŰɑůŰɞɘɢŬ 

ůɢŮŭɘɎɕɞɜŰŬɘ m kanbans (əɎɟŰŮɠ) ɧˊɞɡ əɎɗŮ ɛɘŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ˊŬɟŬɔɤɔɐ m ˊɞůɧŰɖŰŬɠ ŬɜɎ 

ˊŬɟŬɔɧɛŮɜɞ Ůɑŭɞɠ ŬɜɎ ŮɜŰɞɚɐ ˊŬɟŬɔɤɔɐɠ. Ƀɘ əɎɟŰŮɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŬɜŰɘůŰɞɑɢɤɠ ůŰŬ əŮɚɘɎ  heijunka 

əŬɘ ɧůŮɠ ˊŮɟɘůůŮɨɞɡɜ ɛˊɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŮ ɝŮɢɤɟɘůŰɐ ůŰɐɚɖ, ɖ ɞˊɞɑŬ ŭɖɚɩɜŮɘ Űɖɜ 

ˊŬɟŬˊŬɜɐůɘŬ ɟɞɐ (overflow slot). 

                                                           
52 Coleman et al. 1994 

53 Furmans (2005) 
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ɆŮ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ ůŮ ɛɘŬ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ˊŬɟŬɢɗŮɑ ɛɘəɟɧŰŮɟɖ ˊɞůɧŰɖŰŬ Ŭˊɧ m, ŰɧŰŮ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɘŬ əɎɟŰŬ kanban Ŭˊɧ Űɖɜ ůŰɐɚɖ Űɖɠ ˊŬɟŬˊŬɜɐůɘŬɠ ɟɞɐɠ (overflow slot). ȼ 

ˊŬɟŬɔɤɔɘəɐ ŭɡɜŬɛɘəɧŰɖŰŬ c ŬɜɎ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ɡˊŮɟɓŮɑ Űɖɜ ɕɖŰɞɨɛŮɜɖ 

ˊɞůɧŰɖŰŬ m, ŭɘŬűɞɟŮŰɘəɎ ŭŮɜ ɡˊɎɟɝŮɘ ɘůɞɟɟɞˊɑŬ ůŰɖɜ ˊŬɟŬɔɤɔɐ. ɆŮ əɎɗŮ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ, ɖ 

ˊɞůɧŰɖŰŬ Űɤɜ ˊɟɞɥɧɜŰɤɜ ˊɞɡ ŭŮɜ ŬɜŰɘəŬŰŬůŰɎɗɖəŬɜ Ŭəɧɛɖ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ɕɖŰɞɨɛŮɜɖ ˊɞůɧŰɖŰŬ 

Űɖɠ ŭŮŭɞɛɏɜɖɠ ɢɟɞɜɘəɐɠ ˊŮɟɘɧŭɞɡ əŬɘ Ŭˊɧ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ Kanbans ůŰɖɜ ůŰɐɚɖ ˊŬɟŬˊŬɜɐůɘŬɠ ɟɞɐɠ. 

ɇɞ ŮɚɎɢɘůŰɞ ŬˊɧɗŮɛŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŬɜŬɛɞɜɐ ɔɘŬ ŭɘŬɜɞɛɐ. 

 

Ƀɘ Lippolt əŬɘ Furmans (2008)54 ˊŬɟɞɡůɑŬůŬɜ ɛɘŬ ŬɜŬɚɡŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ɡˊɞɚɞɔɘůɛɞɨ Űɞɡ 

ŮɚɎɢɘůŰɞɡ ŬˊɞɗɏɛŬŰɞɠ ůŮ ŬɜŬɛɞɜɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ heijunka kanban, ɧˊɞɡ ɔɑɜŮŰŬɘ ˊŬɟŬŭɞɢɐ ɧŰɘ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣɞɡɜ ɝŬűɜɘəɎ ůŰŬɛŬŰɐɛŬŰŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɝŬɘŰɑŬɠ ŬɜŬɝɘɧˊɘůŰɞɡ Ůɝɞˊɚɘůɛɞɨ əŬɘ 

ɏŭŮɘɝŬɜ ɧŰɘ Űɞ heijunka ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŬˊɞŭɞŰɘəɧ Ŭəɧɛɖ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ. 

 

ɶeijunka kanban system 

ɇɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ kanban ɛŮ ŭɨɞ əɎɟŰŮɠ ˊɞɡ ɗɏɚɞɡɛŮ ɜŬ ŬɜŬɚɨůɞɡɛŮ ɏɢŮɘ ɛɘŬ əŬŰɎůŰŬůɖ 

ŬˊɞŰŮɚɞɨɛŮɜɖ Ŭˊɧ ɛɘŬ ɛɖɢŬɜɐ. ȹɘŬűɞɟŮŰɘəɎ ˊɟɞɥɧɜŰŬ ˊŬɟɎɔɞɜŰŬɘ ůŰɖɜ ɑŭɘŬ ɛɖɢŬɜɐ əŬɘ ɖ ŬɜŬɚɞɔɑŬ 

əŬɘ ɞ ɧɔəɞɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɗɞɟɑɕɞɜŰŬɘ ɛŮ ɏɜŬ ˊɑɜŬəŬ heijunka. Ƀ ˊŮɚɎŰɖɠ ɢɟɖůɘɛɞˊɞɘŮɑ kanbans 

ɔɘŬ ɜŬ ˊɎɟŮɘ ɏŰɞɘɛŬ ˊɟɞɥɧɜŰŬ Ŭˊɧ Űɖɜ ɞɡɟɎ Ůɝɧŭɞɡ. ȰŰůɘ, ɖ ˊɞůɧŰɖŰŬ ˊɞɡ ɞ ˊŮɚɎŰɖɠ ˊŬɟŬɚŬɛɓɎɜŮɘ 

ɛŮŰŬɓɎɚŮŰŬɘ ɛŮŰŬɝɨ Űɞɡ 0 əŬɘ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ŬɜŬɚɐɣŮɤɜ kanban ůŰɞɜ əɨəɚɞ ɛŮŰŬɝɨ ˊŮɚɎŰɖ əŬɘ 

ˊŬɟŬɔɤɔɞɨ. ȼ ŮɘəɧɜŬ 10 ŭŮɑɢɜŮɘ ˊɤɠ ŭɞɡɚŮɨŮɘ Űɞ ůɨůŰɖɛŬ heijunka kanban. 

 

ɆŰɞ ŮɟɔɞůŰɎůɘɞ Űɞɡ ˊŮɚɎŰɖ, ŰŬ ɡɚɘəɎ ŬűŬɘɟɞɨɜŰŬɘ Ŭˊɧ Űɖɜ ɞɡɟɎ Ůɘůɧŭɞɡ ɧŰŬɜ ŬˊŬɘŰɞɨɜŰŬɘ Ŭˊɧ Űɖɜ 

ˊŬɟŬɔɤɔɐ. ɇŬ kanban ŬɜɎɚɖɣɖɠ ŬˊɞɛŬəɟɨɜɞɜŰŬɘ Ŭˊɧ ŰŬ ɡɚɘəɎ ŬɡŰɎ əŬɘ ůɡɚɏɔɞɜŰŬɘ ůŮ ɏɜŬ ůŰɨɚɞ 

(post) kanban. Ƀ ˊŮɚɎŰɖɠ ŰɧŰŮ ˊŬɟŬɔɔɏɚɜŮɘ ɡɚɘəɎ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ Űɞɡ ůŮ ŰŬəŰɘəɎ ŭɘŬůŰɐɛŬŰŬ ti 

ůɨɛűɤɜŬ ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůɡɔəŮɜŰɟɤɛɏɜɤɜ kanban ŬɜɎɚɖɣɖɠ. ɇŬ ˊŬɟŬɔɔŮɚɗɏɜŰŬ ɡɚɘəɎ 

ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ Űɖɜ Ŭˊɞɗɐəɖ ɏŰɞɘɛɤɜ ˊɟɞɥɧɜŰɤɜ, Ŭɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ, əŬɘ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɞɜ ˊŮɚɎŰɖ 

ɛŮ ɔŬɚŬŰɎ. Ƀ ɧɟɞɠ ñɔŬɚŬŰɎɠò ˊŮɟɘɔɟɎűŮɘ Űɖ ɛŮŰŬűɞɟɎ ŬɔŬɗɩɜ ůŮ ɛɘŬ ˊɟɞəŬɗɞɟɘůɛɏɜɖ ŭɘŬŭɟɞɛɐ ůŮ 

ůɨɜŰɞɛŬ ŰŬəŰɘəɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. Ƀɘ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ əŬɚɡűɗɞɨɜ ɎɛŮůŬ 

ŬɜŬɔəŬůŰɘəɎ ɛˊŬɑɜɞɡɜ ůŰɖɜ ŬɜŬɛɞɜɐ əŬɘ ɛɧɚɘɠ ŰŬ ˊɟɞɥɧɜŰŬ ŮɑɜŬɘ ɏŰɞɘɛŬ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɞɜ ˊŮɚɎŰɖ 

ɛŮ Űɞɜ ŮˊɧɛŮɜɞ ñɔŬɚŬŰɎò.  

 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɞɜ  ŬűŬɘɟŮɗɏɜŰɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ, ŰŬ kanban ˊŬɟŬɔɤɔɐɠ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ůŮ 

ɏɜŬ ˊɑɜŬəŬ heijunka. Ƀ ˊɑɜŬəŬɠ heijunka (ɐ ˊɑɜŬəŬɠ ɘůɞɟɧˊɖůɖɠ űɞɟŰɑɞɡ) ŮɑɜŬɘ ɏɜŬ ŮɟɔŬɚŮɑɞ ˊɞɡ 

ɓɞɖɗɎ ůŰɖɜ Ůɝɘůɞɟɟɧˊɖůɖ Űɞɡ ɧɔəɞɡ əŬɘ Űɖɠ ŬɜŬɚɞɔɑŬɠ ˊŬɟŬɔɤɔɐɠ. ȰɢŮɘ ɛɘŬ ůŰɐɚɖ Ŭˊɧ kanban ɔɘŬ 

əɎɗŮ ŭɘɎůŰɖɛŬ ɓɐɛŬŰɞɠ (pitch interval) tp əŬɘ ɛɘŬ ɔɟŬɛɛɐ əŬɘ əɎɗŮ Űɨˊɞ ˊŬɟŬɔɤɔɐɠ. ɇɞ ŭɘɎůŰɖɛŬ 

ɓɐɛŬŰɞɠ ŮɑɜŬɘ ɞ ɢɟɧɜɞɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ˊŬɟɎɔɞɡɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ɡɚɘəɩɜ ˊɞɡ ɢɤɟɎŮɘ ɏɜŬ 

əɞɡŰɑ ɏŰɞɘɛɤɜ ˊɟɞɥɧɜŰɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɛŮ ɢɟɞɜɞəɨəɚɞ 30s əŬɘ ɢɤɟɖŰɘəɧŰɖŰŬ əɞɡŰɘɞɨ 20 ŰŮɛɎɢɘŬ, 

Űɞ ɢɟɞɜɘəɧ ɓɐɛŬ (pitch) ŮɑɜŬɘ 10 ɚɏˊŰɎ. ɇŬ kanban ˊŬɟŬɔɤɔɐɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ heijunka 

                                                           
54 Lippolt and Furmans (2008) 
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ůŰɖɜ ŮˊɘɗɡɛɖŰɐ ŬəɞɚɞɡɗɑŬ ŬɜŬɚɞɔɘɩɜ. ȷɜ ɡˊɎɟɢɞɡɜ ˊɘɞ ˊɞɚɚɎ kanban ˊŬɟŬɔɤɔɐɠ Ŭˊ' ɧŰɘ ɗɏůŮɘɠ ůŰɞɜ 

ˊɑɜŬəŬ heijunka, ɞɘ Ůˊɘˊɚɏɞɜ əɎɟŰŮɠ ŬˊɞɗɖəŮɡɞɜŰŬɘ ůŰɖɜ ŰɞˊɞɗŮůɑŬ ɡˊŮɟɢŮɑɚɖůɖɠ. ɀŮŰŬűɏɟɞɜŰŬɘ 

ůŰɞɜ ˊɑɜŬəŬ heijunka Űɞ ůɡɜŰɞɛɧŰŮɟɞ ŭɡɜŬŰɧ ɛɧɚɘɠ ɡˊɎɟɝɞɡɜ ŮɚŮɨɗŮɟŮɠ ɗɏůŮɘɠ. ɇŬ əŮɜɎ ˊɞɡ ŭŮɜ 

ůɡɛˊɚɖɟɩɜŰŬɘ ˊŬɟŬɛɏɜɞɡɜ əŮɜɎ ɩůŰŮ ɜŬ ɛɖɜ ˊŬɟŬɢɗɞɨɜ ŬɔŬɗɎ ˊɞɡ ŭŮɜ ŬˊŬɘŰɞɨɜŰŬɘ. Ƀ ɢŮɘɟɘůŰɐɠ 

ɡɚɘəɩɜ ˊŬɑɟɜŮɘ ɏɜŬ kanban ˊŬɟŬɔɤɔɐɠ əŬɘ Űɞ ŬűɐɜŮɘ ůŰɖ ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ. ȷɡŰɧ Űɞ ůɖɛŮɑɞ 

ɚɏɔŮŰŬɘ ŭɘŬŭɘəŬůɑŬ ɓɖɛŬŰɞŭɧŰɖůɖɠ ɔɘŬŰɑ ɛŮ Űɞɜ ɏɚŮɔɢɞ ŬɡŰɐɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬɗɞɟɑɕŮŰŬɘ ɞ ɟɡɗɛɧɠ 

ɧɚɤɜ Űɤɜ Ŭəɧɚɞɡɗɤɜ ŭɘŬŭɘəŬůɘɩɜ. ȰŰůɘ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɘŬ ˊɟɞɓɚɏɣɘɛɖ ɟɞɐ ˊŬɟŬɔɤɔɐɠ. Ƀ 

ɢŮɘɟɘůŰɐɠ ɡɚɘəɩɜ ŰɧŰŮ ɚŬɛɓɎɜŮɘ ŰŬ ɏŰɞɘɛŬ ɡɚɘəɎ Ŭˊɧ Űɞɡɠ ˊɟɞɖɔɞɨɛŮɜɞɡɠ əɨəɚɞɡɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ŰŬ 

ɛŮŰŬəɘɜŮɑ ůŰɖɜ ɞɡɟɎ Ůɝɧŭɞɡ (supermarket). ȷɡŰɧɠ ɞ əɨəɚɞɠ ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ əɎɗŮ ŭɘɎůŰɖɛŬ tp (ɓɚ. 

ŮɘəɧɜŬ 11). 

 

 

 
ɳʽˁˈ˄ʰ 10 ʆˇ ˋˎˋˍʹ˃ʰ Heijunka Kanban 
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ɳʽˁˈ˄ʰ 11 ɾˇ˄ˍʷ˂ˇ ʶ˄ˈˌ ˋˎˋˍʺ˃ʰˍˇˌ Heijunka Kanban 

 

2.5 ɆɨůŰɖɛŬ ŰɟɞűɞŭɞůɑŬɠ ɛŮ çɔŬɚŬŰɎè - Milk Run logistics 

ɀɘŬ Ŭˊɧ Űɘɠ ůɨɔɢɟɞɜŮɠ ŰŮɢɜɘəɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŰɟɞűɞŭɞůɑŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ 

ɛɏɗɞŭɞɠ Űɞɡ ɔŬɚŬŰɎ (milk run). ȼ ɘŭɏŬ ŬɡŰɐ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ɔŬɚŬəŰɞɓɘɞɛɖɢŬɜɑŬ, əŬɘ ɧˊɞɡ ɗŬ 

ˊɟɏˊŮɘ ɔɘŬ Űɖɜ ŭɘŬɜɞɛɐ Űɞɡ ɔɎɚŬəŰɞɠ ɜŬ ŮɝɡˊɖɟŮŰɖɗɞɨɜ ˊɞɚɚɞɑ ˊŮɚɎŰŮɠ ůŮ ŭɘɎűɞɟŬ ůɖɛŮɑŬ, ɛɏůŬ ůŮ 

ɛɑŬ ŭɘŬŭɟɞɛɐ Ŭˊɧ ɏɜŬ ɧɢɖɛŬ. ȼ ŰŮɢɜɘəɐ ŬɡŰɐ  ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ ůŰɖɜ ŰɟɞűɞŭɞůɑŬ ˊŬɟŬɔɤɔɐɠ 

ŮɑŰŮ ɔɘŬ Ɏ ɨɚŮɠ  ɐ ɖɛɘ -əŬŰŮɟɔŬůɛɏɜŬ ˊɟɞɥɧɜŰŬ, ŮɑŰŮ Ŭəɧɛɖ ɔɘŬ Űɖɜ ůɡɚɚɞɔɐ Űɤɜ ŬˊɞɟɟɘɛɛɎŰɤɜ 

ɛŮŰŬɝɨ Űɤɜ ɔɟŬɛɛɩɜ ůɡɜŬɟɛɞɚɧɔɖůɖɠ55. 

ȾŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟɞɛɖɗŮɘɩɜ ɡɚɘəɩɜ ˊŬɟŬɔɤɔɐɠ, Ŭűɞɨ ɔɑɜŮɘ ɖ ŬɜɎɚɡůɖ Űɞɡ 

ɧɔəɞɡ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɘŭɘɞˊŬɟŬɔɩɛŮɜɤɜ  ůɡɔəɟɞŰɖɛɎŰɤɜ, ůɢŮŭɘɎɕŮŰŬɘ ɖ ŭɘŬŭɟɞɛɐ 

ˊɞɡ ɗŬ ŬəɞɚɞɡɗŮɑ ɞ çɔŬɚŬŰɎɠè, ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɜŬ ůɡɚɚɏɔŮɘ ŰŬ ɡɚɘəɎ Ŭˊɧ ŰŬ ůɖɛŮɑŬ 

ůɡɚɚɞɔɐɠ (picking zones) ɛɏůŬ ůŰɖɜ Ŭˊɞɗɐəɖ əŬɘ ɜŬ ŮəŰŮɚŮɑ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ŭɟɞɛɞɚɧɔɘɞ, ɛɏůŬ 

ůŰɖɜ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ, ɧˊɞɡ ɗŬ Űɖɜ ŰɟɞűɞŭɞŰŮɑ.  

ȼ ŰɟɞűɞŭɞůɑŬ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚŮɑŰŬɘ ŮɑŰŮ Ŭˊɧ ŮɟɔɎŰɖ ˊɞɡ ŬɜɐəŮɘ ůŰɖɜ ŮˊɘɢŮɑɟɖůɖ, ŮɑŰŮ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ 

Űɞɜ ˊɟɞɛɖɗŮɡŰɐ. ɆŰɖɜ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ ɞ ˊɟɞɛɖɗŮɡŰɐɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɜŬ ŬɜŬŰɟɞűɞŭɞŰŮɑ ŰŬ 

ůɖɛŮɑŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɜŬ ŰɖɟŮɑ ůŰɘɠ ŬˊɞɗɐəŮɠ Űɞɡ Űɞ ŬɜŰɑůŰɞɘɢɞ ŬˊɧɗŮɛŬ ŮɝŬɟŰɖɛɎŰɤɜ (vendor 

managed inventory). 

                                                           
55 Baudin, M., ñLean Logistics: The Nuts and Bolts of Delivering Materials and Goodsò, productivity press, 2005 
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ȰɟŮɡɜŮɠ ɏɢɞɡɜ ŭŮɑɝŮɘ ɧŰɘ ɖ ɛɏɗɞŭɞɠ ŬɡŰɐ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ŮɟɔŬɚŮɑɞ ŰɟɞűɞŭɞůɑŬɠ (procurement 

system) ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ɞɚɞəɚɖɟɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ ɚɘŰɐɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ  (lean 

logistics)56. 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ɡˊɎɟɢŮɘ ˊɟɞəŬɗɞɟɘůɛɏɜɖ ŭɘŬŭɟɞɛɐ Űɖɜ ɞˊɞɑŬ ŬəɞɚɞɡɗŮɑ ɞ ɔŬɚŬŰɎɠ, ˊɟɞəŮɑɛŮɜɞɡ 

ɜŬ ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ ŰɟɞűɞŭɞůɑŬ ɧɚɤɜ Űɤɜ ůɖɛŮɑɤɜ ŬɜŬŰɟɞűɞŭɞůɑŬɠ, ŬɚɚɎ əŬɘ ɖ Ŭˊɞűɡɔɐ 

ůɡɛűɧɟɖůɖɠ ŮɜŰɧɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ. ɇɞ ˊɟɧɓɚɖɛŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɖɠ ŭɘŬŭɟɞɛɐɠ Űɞɡ çɔŬɚŬŰɎè, 

ŬˊɞŰŮɚŮɑ ɛɘŬ ŭɘŮɡɟɡɛɏɜɖ ˊŬɟŬɚɚŬɔɐ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ Űɞɡ çˊŮɟɘɞŭŮɨɞɜŰɞɠ ˊɤɚɖŰɐè57 

 

 

ɳʽˁˈ˄ʰ 12 ʃʰˊʱʵʶʽʴ˃ʰ ˋˎˋˍʺ˃ʰˍˇˌ ɻ ʽʰ˄ˇ˃ʺˌ ˋʶ ˉʰˊʰʴ˖ʴʺ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ58 

ȼ ŰŮɢɜɘəɐ ŮűɞŭɘŬůɛɞɨ ɛŮ ɔŬɚŬŰɎ ŮɑɜŬɘ ˊɚɏɞɜ Űɧůɞ ŭɘŬŭŮŭɞɛɏɜɖ ůŰɖɜ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ ɧůɞ əŬɘ 

ůŰɖɜ ɓɘɞɛɖɢŬɜɑŬ ɖɚŮəŰɟɘəɩɜ Ůɘŭɩɜ (ˊɢ. ȸɘɞɛɖɢŬɜɑŬ ɚŮɨəɤɜ ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ). ȷəɧɛɖ ɖ ɛɏɗɞŭɞɠ 

ŬɡŰɐ ŮɑɜŬɘ ɎɟɟɖəŰŬ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ɛŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ əŬɘ Űɞɡ ɛŮŰŬűɞɟɘəɞɨ əɧůŰɞɡɠ, 

                                                           
56
Mehmet, G., and James, H. B., ñCross-Docking and its Implications in  Location-Distribution Systemsò, Journal of Business Logistics, Vol. 25, 

No. 2, 2004, pp. 221 ï 232 &  Bowersox D. J., Copper M. B., and Closs, D. J., ñSupply Chain Logistics Managementò, McGraw-Hill Publishers, 2002 
57 Cordeau, J. F., Laporte, G., Savelsbergh, M., and Vigo, D., ñVehicle Routingò, working paper 
58  http://www.konicaminolta.com/about/environment/globalwarming/logistics.html 
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Ůűɧůɞɜ ɞɘ ŭɘŬŭɟɞɛɏɠ ůɢŮŭɘɎɕɞɜŰŬɘ ɛŮ ůəɞˊɧ əɎɗŮ űɞɟɎ ɜŬ ŰɟɞűɞŭɞŰŮɑŰŬɘ ɛɧɜɞ ɖ ŬˊŬɘŰɞɨɛŮɜɖ 

ˊɞůɧŰɖŰŬ ůŰɞ ůɤůŰɧ ɢɟɧɜɞ əŬɘ ůŰɖɜ ɞɘəɞɜɞɛɘəɧŰŮɟɖ ŭɘŬŭɟɞɛɐ59.  

ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɧŰŬɜ ɞ ɛɏůɞɠ ůɡɜŰŮɚŮůŰɐɠ Űɞɡ űɞɟŰɑɞɡ, Ŭˊɧ Űɖɜ 

Ɏˊɞɣɖ Űɞɡ ɛŮŰŬűɞɟɘəɞɨ ɛɏůɞɡ, əŬɚɨˊŰŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ŭɡɜŬŰɧ ˊɞůɞůŰɧ ˊɞɡ ŭɨɜŬŰŬɘ ɜŬ űɞɟŰɤɗŮɑ 

əɎɗŮ űɞɟɎ. Ⱦɞɘɜɩɠ, ɗŬ ˊɟɏˊŮɘ Űɞ ɛŮŰŬűɞɟɘəɧ ɛɏůɞ ɜŬ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɖɜ ŬűŮŰɖɟɑŬ ɔŮɛɎŰɞ əŬɘ ɜŬ 

ŮˊɘůŰɟɏűŮɘ ŮɑŰŮ ɎŭŮɘɞ, ŮɑŰŮ ɔŮɛɎŰɞ ɛŮ ŮˊɘůŰɟŮűɧɛŮɜɖ ůɡůəŮɡŬůɑŬ əŰɚ. (reverse logistics)60. 

ũŮɜɘəɧŰŮɟŬ, ɞɘ ɓŬůɘəɞɑ ɚɧɔɞɘ ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡ ɖ ˊɟŬəŰɘəɐ Űɞɡ çɔŬɚŬŰɎè ŮɑɜŬɘ ŮɡɟɨŰŮɟŬ ŮűŬɟɛɞůɛɏɜɖ, 

ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

1. MŮɑɤůɖ Űɞɡ ɛŮŰŬűɞɟɘəɞɨ əɧůŰɞɡɠ, ŮɝŬɘŰɑŬɠ Űɖɠ Ůɜɞˊɞɑɖůɖɠ Űɤɜ ŭɟɞɛɞɚɞɔɑɤɜ əŬɘ Űɤɜ űɞɟŰɑɤɜ 

2. ȸŮɚŰɑɤůɖ Űɖɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ŬəɟɘɓɏůŰŮɟɖ ŮűŬɟɛɞɔɐ Űɞɡ JIT, ɚɧɔɤ Űɞɡ ɛŮɔŬɚɨŰŮɟɞɡ 

ůɡɔɢɟɞɜɘůɛɞɨ ŰɟɞűɞŭɞůɑŬɠ ï ˊŬɟŬɔɤɔɐɠ.  

3. ɓŮɚŰɑɤůɖ Űɤɜ űɞɟŰɩůŮɤɜ (ˊɘɗŬɜɐ ɛŮɑɤůɖ), əŬɚɨŰŮɟɧɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ˊŬɟŬɚŬɓɐɠ ɡɚɘəɩɜ. 

ȷəɧɛɖ əŬɘ ɓŮɚŰɑɤůɖ Űɖɠ ŭɘŬŭɟɞɛɐɠ ŮɜŰɧɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɛŮ ůəɞˊɧ Űɖɜ ŮɨɟŮůɖ Űɖɠ ůɡɜŰɞɛɧŰŮɟɖɠ 

ŭɘŬŭɟɞɛɐɠ. 

4. ɀŮɑɤůɖ Űɞɡ əɘɜŭɨɜɞɡ ɔɘŬ ˊɞɘɞŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ. ɇɡˊɞˊɞɑɖůɖ Űɖɠ ůɡůəŮɡŬůɑŬɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ 

əŬɚɨŰŮɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ɛŮŰŬűɞɟɘəɞɨ ɛɏůɞɡ (ɜŬ ɛɖɜ ɡˊɎɟɢɞɡɜ ŬɜŮəɛŮŰɎɚɚŮɡŰɞɘ ɢɩɟɞɘ), ŬɚɚɎ əŬɘ 

əŬɚɨŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ. 

5. ȷˊɞŰŮɚŮɑ ŬɚɚŬɔɐ ůŰɟŬŰɖɔɘəɐɠ Űɤɜ logistics, əŬɗɩɠ ŭɑɜŮɘ ɢɩɟɞ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ ŮɝɤŰŮɟɘəɩɜ 

ůɡɜŮɟɔŮɑɤɜ (third party providers), ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ɛŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ, əŬɘ ŮˊŮɜŭɡŰɘəɩɜ 

əɘɜŭɨɜɤɜ əŬɘ Ŭɨɝɖůɖ Űɤɜ əŮűŬɚŬɘŬəɩɜ ɟɞɩɜ. 

 

                                                           
59 Michael, M., and Claudia, N., ñA Report on the Current Event on the WMS Marketò, WMS Market Overview, 2009 
60 Nemoto, T., ñEfficient and Green Logistics of Automobile Parts in Urban Areasò, 12th World Conference on Transport Research, July 11- 

15, 2010, Lisbon, Portugal. 
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ɳʽˁˈ˄ʰ 13 ˂ʶʽˍˇˎˊʴʾʰ Ϧʴʰ˂ʰˍʰϦ - Milk run operation61 

2.6 ɆɨůŰɖɛŬ ȷˊɞɗɐəŮɡůɖɠ Super-Market 

ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ˊɞɡ ŰɟɞűɞŭɞŰɞɨɜŰŬɘ ůŰɖɜ ˊŬɟŬɔɤɔɐ əŬɘ Ůˊɘɛɏɟɞɡɠ ɔɟŬɛɛɏɠ ˊɟɞ - 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ, ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ əŮűɎɚŬɘɞ ůŰɞ ůŰɐůɘɛɞ Űɖɠ Ŭˊɞɗɐəɖɠ əŬɘ Űɖɠ ˊŬɟŬɔɤɔɐɠ. 

ȺɘŭɘəɧŰŮɟŬ əŬɗɞɟɘůŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ ŬˊɞɗɐəŮɡůɖɠ əŬɘ ŭɘŬəɑɜɖůɖɠ Űɤɜ ɡɚɘəɩɜ 

ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Ŭˊɧ Űɖɜ ŰɞˊɞɗŮůɑŬ Űɖɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ əɘ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɔɟŬɛɛɩɜ ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ Ŭˊɞɗɐəɖ, ŮɜŰɧɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ, Űɞ ɛɏɔŮɗɧɠ əŬɘ ɞ ɧɔəɞɠ Űɤɜ ɛŮŰŬűŮɟɧɛŮɜɤɜ ɡɚɘəɩɜ. ũɘŬ Űɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŰɟɞűɞŭɞůɑŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ Űɨˊɞɡ çassembly ï to ï orderè Ŭˊɧ ɛŮɛɞɜɤɛɏɜŮɠ 

ŬˊɞɗɖəŮɡŰɘəɏɠ ɗɏůŮɘɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞɜ ɧɟɞ Super market. 

ũŮɜɘəɧŰŮɟŬ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɟɞůˊŬɗɞɨɜ ɜŬ ɛŮɘɩůɞɡɜ Űɞɜ ɧɔəɞ əŬɘ Űɞ əɧůŰɞɠ ŬˊɞɗŮɛɎŰɤɜ, Ůɜɩ 

ŰŬɡŰɧɢɟɞɜŬ ˊɟɞůˊŬɗɞɨɜ ɜŬ ɓɟɞɡɜ ɛŮɗɧŭɞɡɠ ŭɘŬɢŮɑɟɘůɖɠ ɢŬɛɖɚɩɜ ŬˊɞɗŮɛɎŰɤɜ ůŮ ˊŬɟŬɔɤɔɏɠ ɛŮ 

ˊɞɚɚɏɠ ŬɚɚŬɔɏɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝŬůűŬɚɑůɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ŮɡŮɚɘɝɑŬ. ɆŰɖɜ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɏɢɞɡɜ 

ŬɜŬˊŰɡɢɗŮɑ ŭɘɎűɞɟŬ ɛɞɜŰɏɚŬ ŭɘŬɢŮɑɟɘůɖɠ ŬˊɞɗŮɛɎŰɤɜ, ɧˊɞɡ ɎɚɚŬ ůŰɞɢŮɨɞɡɜ ůŰɖɜ ŭɞɛɐ Űɖɠ 

ůɡɜɞɚɘəɐɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ, ɕɐŰɖůɖ ɔɘŬ Ɏ ɨɚŮɠ, Űɨˊɞ Ɏ ɡɚɩɜ, ŬˊɞɗɖəŮɡŰɘəɧ əŬɘ ɛŮŰŬűɞɟɘəɧ 

əɧůŰɞɠ. ȷɡŰɧ ˊɞɡ ˊɟŬɔɛŬŰɘəɎ ůɡɛɓŬɑɜŮɘ ŮɑɜŬɘ ɧŰɘ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ɜŬ əɟŬŰɖɗŮɑ ɛɘəɟɧɠ ɞ Ŭɟɘɗɛɧɠ 

Űɤɜ ŬˊɞɗɖəŮɡŰɘəɩɜ ɛɞɜɎŭɤɜ, ɛˊɞɟŮɑ ɜŬ ŬɡɝɖɗŮɑ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ůŰŬɗɛɩɜ ˊŬɟŬɔɤɔɐɠ ɛŮ ŬɜŰɑůŰɞɘɢɞɡɠ 

ɛɘəɟɞɨɠ ŬˊɞɗɖəŮɡŰɘəɞɨɠ ɢɩɟɞɡɠ əɞɜŰɎ ůŰɞɡɠ ˊɟɩŰɞɡɠ. ȰŰůɘ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŬˊɞəɏɜŰɟɤůɖ Űɤɜ 

əɨɟɘɞɡ ŬˊɞɗɏɛŬŰɞɠ Ŭˊɧ ɛɑŬ Ŭˊɞɗɐəɖ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ ɏɜŬ ŰɏŰɞɘɞ ůɨůŰɖɛŬ ŬˊŬɘŰŮɑ ɛŮɔŬɚɨŰŮɟɞ 

ɢɟɧɜɞ ŬɜŬŰɟɞűɞůɑŬɠ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ Ůˊɘɛɏɟɞɡɠ ůŰŬɗɛɞɨɠ, ɛŮɔŬɚɨŰŮɟɖ ŬɜŬŰɟɞűɞŭɞŰɞɨɛŮɜɖ ˊɞůɧŰɖŰŬ 

ŬɜɎ ůŰŬɗɛɧ ŮɟɔŬůɑŬɠ əŬɘ ůɡɢɜɧŰŮɟŬ ŭɟɞɛɞɚɧɔɘŬ. Ⱥˊɑůɖɠ əɟɑůɘɛɞɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɞ ůŰɐůɘɛɞ Ůɜɧɠ 

ŬˊɞəŮɜŰɟɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ ŬˊɞɗɐəŮɡůɖɠ ŮɑɜŬɘ ɖ ˊɞɘəɘɚɑŬ Űɤɜ Ɏ ɡɚɩɜ ɛŮŰŬɝɨ Űɤɜ ɔɟŬɛɛɩɜ 

ˊŬɟŬɔɤɔɐɠ. ɆŰɘɠ ŮɘəɧɜŮɠ 14, 15 əŬɘ 16 ɓɚɏˊɞɡɛŮ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ əŬɘ ŰɟɞűɞŭɞůɑŬɠ. ȼ ŮɘəɧɜŬ 

15 ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ ůɨůŰɖɛŬ Űɨˊɞɡ super market əŬŰɎ Űɞ ɞˊɞɑɞ ɞ ˊŬɟŬɔɤɔɧɠ, əŬŰô ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɞɜ 

ˊŮɚɎŰɖ ɧˊɤɠ Ŭəɟɘɓɩɠ ůŮ ɏɜŬ super market, ŰɟɞűɞŭɞŰŮɑŰŬɘ ɛŮ ŰŬ ɡɚɘəɎ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ Ŭˊɧ ŰŬ ɟɎűɘŬ.  

ȾɎɗŮ Ŭˊɞɗɐəɖ super market ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɟɎűɘŬ, ůŮ əɎɗŮ ŮɎɜ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ 

ůɡɔəŮəɟɘɛɏɜɞɠ əɤŭɘəɧɠ Ɏ ɨɚɖɠ, ɞ ɞˊɞɑɞɠ ŬɜŬˊɚɖɟɩɜŮŰŬɘ ɛŮ ɟɡɗɛɧ ŬɜŰɑůŰɞɘɢɞ ɛŮ Űɖɜ ɕɐŰɖůɖ Ŭˊɧ Űɖɜ 

ˊŬɟŬɔɤɔɐ (əŬŰŬɜɎɚɤůɖ). ȰɜŬ ŰɏŰɞɘɞ ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰɖɟɘɢɗŮɑ əŬɘ Ŭˊɧ ŮɝɤŰŮɟɘəɧ ůɡɜŮɟɔɎŰɖ, 

ɞ ɞˊɞɑɞɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ə ɞ ɑŭɘɞɠ ɞ ˊɟɞɛɖɗŮɡŰɐɠ, ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŮ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ. ɇɞ ůɨůŰɖɛŬ 

super market ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ɢɟɧɜɞɡ əŬɘ ɢɩɟɞɡ ŭɘŬɢŮɑɟɘůɖɠ ɡɚɘəɩɜ əŬɘ ŮɑɜŬɘ 

ɘŭɘŬɑŰŮɟŬ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɛɏɗɞŭɞɠ ɔɘŬ ɢɨŭɖɜ ɡɚɘəɎ (ˊɢ. ɛɏŰŬɚɚŬ, ˊɞɚɡůŰŮɟɘɜɏɠ əŰɚ.)   

 

                                                           
61 Sadjagi, J., Jafari, M. D. J., and Amini, T., ñA New Mathematical Modeling and a Genetic Algorithm Search for Milk Run Problemsò, The International Journal 

of Advanced Manufacturing Technology, Vol. 44, 2008, pp. 194-200. 
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ɳʽˁˈ˄ʰ 15 ʅˏˋˍʹ˃ʰ ʰˉˇʻʺˁʶˎˋʹˌ Super market 

 

ɳʽˁˈ˄ʰ 16 ʅˏˋˍʹ˃ʰ  h ˉˇʻʺˁʶˎˋʹˌ ˃ʶ ʰˉʶˎʻʶʾʰˌ ˍˊˇ˒ˇʵˇˋʾʰ 

2.7 Vendor Managed Inventory 

2.7.1 ɨʍʅʎʈʝʏ ʐʋʑ VMI 

ȼ ŭɘŬɢŮɑɟɘůɖ ŬˊɞɗŮɛɎŰɤɜ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ (VMI), ŬˊɞŰŮɚŮɑ ɏɜŬ ɛɏůɞ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ Űɖɠ 

Ŭˊɧŭɞůɖɠ ɛɘŬɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ, ůŰɞ ɞˊɞɑɞ ɞ ˊŬɟŬɔɤɔɧɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ əŬɘ Űɖ 

ŭɘŬŰɐɟɖůɖɠ Űɤɜ Ůˊɘˊɏŭɤɜ ŬˊɞɗŮɛɎŰɤɜ Űɤɜ ŭɘŬɜɞɛɏɤɜ. Ƀ ˊŬɟŬɔɤɔɧɠ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰŬ ŭŮŭɞɛɏɜŬ 

Űɤɜ ŬˊɞɗŮɛɎŰɤɜ Űɤɜ ŭɘŬɜɞɛɏɤɜ əŬɘ ŬɜŬɚŬɛɓɎɜŮɘ, ˊŬɟɎɚɚɖɚŬ, Űɖ ŭɘŮəˊŮɟŬɑɤůɖ Űɤɜ ˊŬɟŬɔɔŮɚɘɩɜ 

ŬɔɞɟɎɠ. 

ȯɚɚɞɘ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɘ ɧɟɞɘ ɔɘŬ Űɞ VMI ŮɑɜŬɘ: ɖ ɆɡɜŮɢɐɠ ȷɜŬˊɚɐɟɤůɖ (Continuous 

Replenishment, CR) əŬɗɩɠ əŬɘ ɖ ȹɘŬɢŮɑɟɘůɖ ȷˊɞɗŮɛɎŰɤɜ Ŭˊɧ ɄŬɟɞɢɏŬ (Supplier Managed  

Ƚnventoty SMI). ũɘŬ Űɞɜ ˊŮɟŬɘŰɏɟɤ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɧɟɞɡ ŭɑŭɞɜŰŬɘ ŬəɧɚɞɡɗŬ ŭɨɞ ŮˊɘɢŮɘɟɖɛŬŰɘəɎ 

ɛɞɜŰɏɚŬ: 
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ɳʽˁˈ˄ʰ 17 ʆˇˉˇʻʷˍʹˋʹ ˍ˖˄ SMI ˁ ʰʽ VMI ̀ ˍʹ˄ ɳ˒ˇʵʽʰˋˍʽˁʺ ɮ˂ˎˋʾʵʰ62 

ɇɡˊɘəɧ ȺˊɘɢŮɘɟɖɛŬŰɘəɧ ɀɞɜŰɏɚɞ. ɆŮ ŬɡŰɧ Űɞ ɛɞɜŰɏɚɞ, ɧŰŬɜ ɞ ŭɘŬɜɞɛɏŬɠ ɢɟŮɘɎɕŮŰŬɘ ˊɟɞɥɧɜŰŬ, 

ŰɞˊɞɗŮŰŮɑ ɞ ɑŭɘɞɠ Űɖɜ ˊŬɟŬɔɔŮɚɑŬ ůŰɞɜ əŬŰŬůəŮɡŬůŰɐ. ũŮɜɘəɎ, ɞ ŭɘŬɜɞɛɏŬɠ əŬŰɏɢŮɘ Űɞɜ ŬˊɧɚɡŰɞ 

ɏɚŮɔɢɞ ɧůɞɜ ŬűɞɟɎ ůŰɞ ɢɟɞɜɘəɧ ˊɟɞůŭɘɞɟɘůɛɧ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ˊŬɟŬɔɔŮɚɚɧɛŮɜɖɠ ˊɞůɧŰɖŰŬɠ, ˊɞɡ 

ŰɞˊɞɗŮŰŮɑŰŬɘ əɎɗŮ űɞɟɎ, Ůɜɩ ŭɘŬŰɖɟŮɑ əŬɘ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ ŬˊɞɗŮɛɎŰɤɜ (inventory plan). 

VMI ɛɞɜŰɏɚɞ. ɆɨɛűɤɜŬ ɛŮ ŬɡŰɧ, ɞ ˊŬɟŬɔɤɔɧɠ ɚŬɛɓɎɜŮɘ ɖɚŮəŰɟɞɜɘəɎ ˊɚɖɟɞűɞɟɑŮɠ (ˊɢ. ɛɏůɤ EDI),  

ɔɘŬ ŰŬ ŮˊɑˊŮŭŬ ˊɤɚɐůŮɤɜ əŬɘ ŬˊɞɗŮɛɎŰɤɜ Űɞɡ ŭɘŬɜɞɛɏŬ. Ƀ ˊŬɟŬɔɤɔɧɠ, ɏɢŮɘ Ůˊɑůɖɠ  Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ˊŬɟŬəɞɚɞɡɗŮɑ əɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ ŭɘŬŰɖɟŮɑ ɞ ŭɘŬɜɞɛɏŬɠ ŬɚɚɎ əŬɘ ɜŬ ŬɜŬɔɜɤɟɑɕŮɘ ŰŬ ŬɚɖɗɘɜɎ 

ůɖɛŮɑŬ ˊɤɚɐůŮɤɜ. Ⱥˊɘˊɚɏɞɜ, ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŮűŬɟɛɞɔɐ Ůɜɧɠ ɆɢŮŭɑɞɡ 

ȷˊɞɗŮɛɎŰɤɜ. Ɉˊɧ Űɞ ɛɞɜŰɏɚɞ VMI, ɞ ɑŭɘɞɠ ɞ ˊŬɟŬɔɤɔɧɠ ŰɞˊɞɗŮŰŮɑ Űɖɜ ˊŬɟŬɔɔŮɚɑŬ ɔɘŬ ɚɞɔŬɟɘŬůɛɧ 

Űɞɡ.  

Consignment Inventory. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɞ ˊɟɞɛɖɗŮɡŰɐɠ ŬˊɞůŰɏɚɚŮɘ ŰŬ ŬˊɞɗɏɛŬŰŬ ůŰɖɜ 

ŰɞˊɞɗŮůɑŬ Űɞɡ ˊŮɚɎŰɖ, Ůɜɩ, ˊŬɟɎɚɚɖɚŬ ŭɘŬŰɖɟŮɑ Űɖɜ əɡɟɘɧŰɖŰŬ ŬɡŰɩɜ, ɔŮɔɞɜɧɠ Űɞ ɞˊɞɑɞ ŭŮɜ ɘůɢɨŮɘ 

ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ VMI . ȼ ˊɚɖɟɤɛɐ Űɞɡ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏɢɟɘ Űɖɜ ůŰɘɔɛɐ ˊɞɡ ŰŬ Ůɑŭɖ ɗŬ 

ˊɤɚɖɗɞɨɜ ɐ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ˊɟŬɔɛŬŰɘəɎ.  

ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ ŮɑɜŬɘ ɛɘŬ ˊɟŬəŰɘəɐ ɧˊɞɡ Űɞ ŬˊɧɗŮɛŬ ŮɚɏɔɢŮŰŬɘ , 

ůɢŮŭɘɎɕŮŰŬɘ əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ ɔɘŬ ɚɞɔŬɟɘŬůɛɧ Űɞɡ əŬŰŬɜŬɚɤŰɐ (ˊŮɚɎŰɖ ɐ 

ˊŬɟŬɔɤɔɞɨ). ȸŬůɑɕŮŰŬɘ ůŰɖɜ ŬɜŬɛŮɜɧɛŮɜɖ ɕɐŰɖůɖ əŬɘ ůŰŬ ˊɟɞɖɔɞɡɛɏɜɤɠ əŬɗɞɟɘůɛɏɜŬ ŮɚɎɢɘůŰŬ ɐ 

ɛɏɔɘůŰŬ ŮˊɑˊŮŭŬ ŬˊɞɗɏɛŬŰɞɠ. ȷəɧɛɖ, ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ɞɟɔŬɜɘůɛɩɜ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ 

ŬɓŮɓŬɘɧŰɖŰŬɠ ůŰɖ ɕɐŰɖůɖ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ, ůŰɘɠ ˊɟɞɓɚɏɣŮɘɠ ŬɡŰɐɠ, əŬɗɩɠ əŬɘ ůŰɘɠ ˊŬɟŬŭɧůŮɘɠ Ŭˊɧ 

Űɞɜ ˊɟɞɛɖɗŮɡŰɐ63. ɇɞ VMI  ůɡɜŰŮɚŮɑ ůŰɖɜ ŮɝɞɛɎɚɡɜůɖ Űɤɜ ŬəɟŬɑɤɜ ˊŮɟɘˊŰɩůŮɤɜ ŭɘŬŰɐɟɖůɖɠ 

ˊɚŮɞɜɎɕɞɜŰɞɠ ŬˊɞɗɏɛŬŰɞɠ (peaks ï valleys). Ⱥˊɘˊɚɏɞɜ, ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɚɨůɖ ůŰɞ ŭɑɚɚɖɛŬ Űɤɜ 

ŬɜŰɘəɟɞɡɧɛŮɜɤɜ ůŰɧɢɤɜ Ŭˊɧŭɞůɖɠ, ŭɖɚŬŭɐ Űɖɠ ŭɘŬŰɐɟɖůɖɠ ɞɟɘůɛɏɜɞɡ Ůˊɘˊɏŭɞɡ ŬˊɞɗɏɛŬŰɞɠ ůŰɞ 

Űɏɚɞɠ Űɞɡ ɛɐɜŬ ɏɜŬɜŰɘ ˊɞůɞůŰɞɨ ɏɚɚŮɘɣɖɠ64. 

2.7.2 ɠ ʌʍʋʘʇʀʑʎʂ ʐʋʑ VMI 

ɇɞ VMI ŬɜŬŭŮɑɢɗɖəŮ ůŰŬ Űɏɚɖ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ ó80 ɤɠ ɛɘŬ ůɡɜŮɟɔŬůɑŬ ɔɘŬ Űɞɜ ůɡɜŰɞɜɘůɛɧ Űɤɜ 

ŬˊɞűɎůŮɤɜ ŬɜŬˊɚɐɟɤůɖɠ ůŮ ɛɘŬ ŮűɞŭɘŬůŰɘəɐ ŬɚɡůɑŭŬ, ŭɘŬŰɖɟɩɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Űɖɜ ŬɜŮɝŬɟŰɖůɑŬ 

ɛŮŰŬɝɨ Űɤɜ ŮɛˊɚŮəɧɛŮɜɤɜ ɛŮɚɩɜ. 
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Terrance L. Pohlen, Thomas J. Goldsby,  International Journal of Physical Distribution & Logistics Management, 2003 

63 Benedict, C.,  & Margeridis, H. (1999, March). Chain reaction. Charter 46-49. 

64 Waller, m., Johnson, M.E., Davis, T., (1999), Vendor ï Managed inventory in the Retail Supply Chain, Journal of Business Logistics, Vol. 20, pp.189-203 
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ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɖ ŭɘŬɢŮɑɟɘůɖ ŬˊɞɗɏɛŬŰɞɠ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ ɝŮəɑɜɖůŮ Ŭˊɧ Űɞɜ ŰɞɛɏŬ Űɞɡ ɚɘŬɜɘəɞɨ 

Ůɛˊɞɟɑɞɡ, Ůɜɩ ŮɝŮɚɑɢɗɖəŮ ůŮ ȺˊŬɟəɐɠ ȷɜŰŬˊɞəɟɘŰɐ əŬŰŬɜŬɚɤŰɐ (Efficient Consumer Response, 

ECR), ɧˊɞɡ ɖ ɘəŬɜɞˊɞɑɖůɖ Űɞɡ əŬŰŬɜŬɚɤŰɐ ɐ əŬɚɨŰŮɟŬ ɖ ˊɟɞůŭɞəɑŬ Űɞɡ əŬŰŬɜŬɚɤŰɐ ɔɘŬ 

ŭɘŬɗŮůɘɛɧŰɖŰŬ ŬˊɞɗŮɛɎŰɤɜ ŮɑɜŬɘ ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɞɟɘůɛɏɜɞ 

ŬɜŰŬɔɤɜɘůŰɘəɧ ˊɟɞɓɎŭɘůɛŬ ɏɜŬɜŰɘ Űɤɜ Ɏɚɚɤɜ. ɋɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ŬɜŬűɏɟɞɜŰŬɘ ɞɘ 

ŮŰŬɘɟŮɑŮɠ Walt Mart əŬɘ Procter & Gamble, ɞɘ ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ ŮˊɘŰɡɢɖɛɏɜɞɡɠ ˊɟɤŰɞˊɧɟɞɡɠ ŬɡŰɐɠ 

Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ůŰɟŬŰɖɔɘəɐɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ. 

ɇɞ VMI, ŰɩɟŬ, ŮɝŮɚɑůůŮŰŬɘ ɓŬɗɛɘŬɑŬ ůŮ ůŰɟŬŰɖɔɘəɏɠ ɛɞɟűɏɠ ůɡɜŮɟɔŬůɘɩɜ, ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɖɟŮɎɕŮɘ 

ɎɛŮůŬ Űɞɜ Űɟɧˊɞ ˊɞɡ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ ůɢŮŭɘɎɕɞɡɜ ŰŬ ŬˊɞɗɏɛŬŰŬ Űɞɡɠ əŬɘ ɞŭɖɔŮɑ ůŰɖɜ ŬɜɎˊŰɡɝɖ əɘ 

Ɏɚɚɤɜ ˊɟŬəŰɘəɩɜ, ɧˊɤɠ Űɞɡ ɆɡɜŮɟɔŬŰɘəɞɨ ɆɢŮŭɘŬůɛɞɨ, ɄɟɧɓɚŮɣɖɠ əŬɘ ȷɜŬˊɚɐɟɤůɖɠ (Collaborative 

Planning, Forecasting and Replenishment, CPFR). 

2.7.3 ɨ ɿʅɻʔʖʍʅʎʈʝʏ ʐʋʑ Consignment Inventory ɻʌʝ  ʐʋ VMI 

ɋɠ Consignment Inventory  ɐ Ŭɚɚɘɩɠ çȷˊɞůŰŮɚɚɧɛŮɜɞ ȷˊɧɗŮɛŬè ɞɟɑɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ əŬŰɎ Űɖɜ 

ɞˊɞɑŬ ɞ ˊɟɞɛɖɗŮɡŰɐɠ ŰɞˊɞɗŮŰŮɑ ˊɟɞɥɧɜŰŬ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ˊŮɚɎŰɖ, ɢɤɟɑɠ ɜŬ ɚŬɛɓɎɜŮɘ ˊɚɖɟɤɛɐ 

ɛɏɢɟɘ Űɖ ůŰɘɔɛɐ ˊɞɡ ŰŬ ˊɟɞɥɧɜŰŬ ŬɡŰɎ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɐ ɗŬ ˊɤɚɖɗɞɨɜ65. ȷɡŰɐ ɖ ŰŬəŰɘəɐ ŮɑɜŬɘ 

ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧ Űɖɜ ˊŬɟŬŭɞůɘŬəɐ, ɧˊɞɡ ɞ ˊŮɚɎŰɖɠ ˊɚɖɟɩɜŮɘ ɔɘŬ ŰŬ ŮɛˊɞɟŮɨɛŬŰŬ ˊɞɡ 

ˊɟɞɛɖɗŮɨŮŰŬɘ ɛɏůŬ ůŮ ɏɜŬ əŬɗɞɟɘůɛɏɜɞ ŭɘɎůŰɖɛŬ ɢɟɧɜɞɡ Ŭˊɧ Űɖɜ ˊŬɟŬɚŬɓɐ Űɞɡɠ (ůɡɜɐɗɤɠ 30 

ɖɛɏɟŮɠ). 

ȺɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɜŬ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ, ɡˊɧ Ŭˊɧ ŬɡŰɐ Űɖɜ ůɡɛűɤɜɑŬ, ŭŮɜ ˊŬɑɕŮɘ əŬɜɏɜŬ ɟɧɚɞ Ŭɜ Űɞ 

ˊɟɞɥɧɜ ˊŬɟŬɛɏɜŮɘ ůŰɖɜ Ŭˊɞɗɐəɖ ɐ ůŰŬ ɟɎűɘŬ Űɞɡ ˊŮɚɎŰɖ ɔɘŬ ŭɨɞ ɛɏɟŮɠ ɐ ɔɘŬ ŭɨɞ ɢɟɧɜɘŬ. ȷˊɧ Űɖɜ 

Ɏɚɚɖ, Űɞ ɔŮɔɞɜɧɠ ŬɡŰɧɠ ŮɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧ ɜŬ ˊɟɞəŬɚɏůŮɘ ˊɟɧɓɚɖɛŬ ůŰɖɜ ɟŮɡůŰɧŰɖŰŬ Űɞɡ 

ˊɟɞɛɖɗŮɡŰɐ, ŮɘŭɘəɎ ɧŰŬɜ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ˊŬɟɎɔŮɘ ɢɤɟɑɠ ɜŬ ŮɘůˊɟɎŰŰŮɘ Ŭɛɞɘɓɏɠ66.  

ȾɎŰɤ Ŭˊɧ Űɖɜ ŭɘŬɢŮɑɟɘůɖ ŬˊɞɗɏɛŬŰɞɠ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ, ɖ ůɡɜŮɢɐɠ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ɞ ɏɚŮɔɢɞɠ 

Űɤɜ Ůˊɘˊɏŭɤɜ ˊɤɚɐůŮɤɜ əŬɘ ŬˊɞɗɏɛŬŰɞɠ Űɞɡ ˊŮɚɎŰɖ ŬɜŬɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ, Ůɜɩ ɞ 

ˊŮɚɎŰɖɠ ŬˊŬɚɚɎůůŮŰŬɘ ŰŮɚŮɑɤɠ Ŭˊɧ ŬɡŰɐ Űɖɜ Ůɡɗɨɜɖ. ɆŰɞ ˊŬɟŮɚɗɧɜ, ˊɞɚɚɞɑ ˊɟɞɛɖɗŮɡŰɏɠ ŮəŰŮɚɞɨůŬɜ 

vendor ï stocking ˊɟɞɔɟɎɛɛŬŰŬ, ɧˊɞɡ ɏɜŬɠ ŬɜŰɘˊɟɧůɤˊɞɠ Űɞɡɠ ŮˊɘůəɏˊŰɞɜŰŬɜ əɎˊɞɘɞ ˊŮɚɎŰɖ 

ɞɟɘůɛɏɜŮɠ űɞɟɏɠ Űɞ ɛɐɜŬ əŬɘ ŬɜŮűɞŭɑŬɕŮ ůŮ ŬˊɞɗɏɛŬŰŬ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ əɞɘɜɎ əŬɗɞɟɘůɛɏɜɞɡɠ 

ɧɟɞɡɠ67. ɇɞ VMI  əŬŰô ŮˊɏəŰŬůɖ, ŬɜŰɘəŬŰɏůŰɖůŮ ŬɡŰɏɠ Űɘɠ ŮˊɘůəɏɣŮɘɠ ɛŮ Űɖɜ ůɡɔəɏɜŰɟɤůɖ 

ˊɚɖɟɞűɞɟɘɩɜ Ŭˊɧ ŰŬ ŬɟɢŮɑŬ ɟɞɩɜ əŬɗɩɠ əŬɘ Űɖɜ ŬˊŮɡɗŮɑŬɠ ɛŮŰɎŭɞůɖ Űɞɡɠ ůŰɞ ɡˊɞɚɞɔɘůŰɘəɧ 

ůɨůŰɖɛŬ Űɞɡ ˊɟɞɛɖɗŮɡŰɐ ɛɏůɤ Űɖɠ ȼɚŮəŰɟɞɜɘəɐ ȷɜŰŬɚɚŬɔɐɠ ȹŮŭɞɛɏɜɤɜ (EDI). 

2.7.4 ɫʑɾʆʍʅʐʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʖʉ Consignment Inventory ʆɻʅ VMI 
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Journal of production Economics, Vol.113, pp. 502-517 
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Journal of production Economics, Vol.113, pp. 502-517 
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60 ɳɿʁʆɶʆɮ нΥ ʅˏʴ˔ˊˇ˄ʶˌ ˍʶ˔˄ʽˁʷˌ ʰ˄ʰˉ˂ʺˊ˖ˋʹˌ ʰˉˇʻʶ˃ʱˍ˖˄ 

 

 ɮ˅ʽˇ˂ˈʴʹˋʹ ʇ˂ˇˉˇʾʹˋʹˌ ¦-Shaped ɱˊʰ˃˃ʺˌ ʅˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ | ɮˊʴˎˊ˗ ɹΦ ʊˊʰʴˁʽʰʵʱˁʹ 

 

 

ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ əɎŰɤ Ŭˊɧ ɛɘŬ ůɡɛűɤɜɑŬ Consignment Inventory, ɞ ˊŮɚɎŰɖɠ ŬˊɞůŰɏɚɚŮɘ ˊŬɟŬɔɔŮɚɑŮɠ 

Ŭɔɞɟɩɜ ůŰɞɜ ˊɟɞɛɖɗŮɡŰɐ ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ. ȷˊɧ Űɖɜ ůŰɘɔɛɐ Űɖɠ ˊŬɟŬɚŬɓɐɠ əŬɘ 

ŰɞˊɞɗɏŰɖůɖɠ Űɤɜ ˊɟɞɥɧɜŰɤɜ ůŰɞɜ ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ Űɞɡ, ɞ ˊŮɚɎŰɖɠ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬɚŬɛɓɎɜŮɘ 

ɞˊɞɘŬŭɐˊɞŰŮ ˊɞůɧŰɖŰŬ ŮˊɘɗɡɛŮɑ Ŭˊɧ Űɞ ŬˊɧɗŮɛŬ Űɞɡ ˊɟɞɛɖɗŮɡŰɐ, ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ɢɟɞɜɘəɐ ůŰɘɔɛɐ68. 

ɈˊŮɜɗɡɛɑɕŮŰŬɘ, ɧŰɘ ɞ ˊŮɚɎŰɖɠ ŭŮɜ ˊɚɖɟɩɜŮɘ ɔɘŬ ŰŬ ˊɟɞɥɧɜŰŬ ɏɤɠ ɧŰɞɡ ŬɡŰɎ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ. ȾŬŰɎ 

ůɡɜɏˊŮɘŬ, Űɞ Consignment Inventory ŮəɚŬɛɓɎɜŮŰŬɘ ɤɠ ɖ ˊɘɞ ɤűɏɚɘɛɖ ůɡɛűɤɜɑŬ ɔɘŬ Űɞɜ ˊŮɚɎŰɖ 

əŬɗɩɠ: 

- ȹŮɜ ŬˊŬɘŰŮɑ ŬɜŰŬɚɚŬɔɐ ˊɚɖɟɞűɞɟɘɩɜ 

- ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ŬˊŬɘŰŮɑ ŮɚɎɢɘůŰɖ ˊɟɞůˊɎɗŮɘŬ 

- ɀˊɞɟŮɑ ɜŬ ˊŬɟŬɔɔŮɑɚŮɘ ɧůɖ ˊɞůɧŰɖŰŬ ŮˊɘŰɟɏˊŮɘ ɞ ŬˊɞɗɖəŮɡŰɘəɧɠ Űɞɡ ɢɩɟɞɠ 

ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊɚŮɞɜɏəŰɖɛŬ ˊɞɡ ˊɟɞɓɚɏˊŮŰŬɘ ɔɘŬ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ ŮɑɜŬɘ ɖ ŭɘŬůűɎɚɘůɖ Űɖɠ 

ůɡɜɏɢɘůɖɠ ɛŬəɟɞɢɟɧɜɘŬɠ ůɡɜŮɟɔŬůɑŬɠ ɛŮ Űɞɜ ˊŮɚɎŰɖ.  

ɆŮ ɛɘŬ ůɡɛűɤɜɑŬ VMI, ɞ ˊɟɞɛɖɗŮɡŰɐɠ ŭŮɜ ŮɚɏɔɢŮŰŬɘ Ŭˊɧ Űɞɜ ˊŮɚɎŰɖ. Ⱥŭɩ ɛˊɞɟŮɑ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ, 

ŰŬɡŰɧɢɟɞɜŬ, Űɞ ůɡɜɞɚɘəɧ ŬˊɧɗŮɛŬ (ŭɘəɧɠ Űɞɡ əŬɘ Űɞɡ ˊŮɚɎŰɖ) əŬɘ ɜŬ ˊŬɟɎɔŮɘ ˊŮɟɘůůɧŰŮɟɞ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ, ŮɝŬɘŰɑŬɠ Űɖɠ ɛŮɔŬɚɨŰŮɟɖɠ ŮɡŮɚɘɝɑŬɠ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ɢɟɧɜɞɡ əŬɘ ˊɞůɧŰɖŰŬɠ. 

ȹɖɚŬŭɐ, ɞ ˊɟɞɛɖɗŮɡŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮəɛŮŰŬɚɚŮɡŰŮɑ Űɘɠ ɞɘəɞɜɞɛɑŮɠ əɚɑɛŬəŬɠ ˊɞɡ Ŭˊɞɟɟɏɞɡɜ ɚɧɔɤ 

ůɡɜŰɞɜɘůɛɞɨ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŬɜŬűɏɟŮŰŬɘ ˊɤɠ əɎŰɤ Ŭˊɧ ɛɘŬ ůɡɛűɤɜɑŬ VMI Űɞ əɧůŰɞɠ ŬˊɞɗɏɛŬŰɞɠ əŬɗɩɠ əŬɘ Űɞ 

əɧůŰɞɠ ŬˊɞɗɐəŮɡůɖɠ ɔɘŬ ŰŬ ˊɟɞɛɖɗŮɡɧɛŮɜŬ ŬɜŰɘəŮɑɛŮɜŬ ɢɟŮɩɜɞɜŰŬɘ, əŬŰɎ ɔŮɜɘəɧ əŬɜɧɜŬ, ůŰɞɜ 

ˊŮɚɎŰɖ. ɋůŰɧůɞ, ůŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɏɜŬ ɘůɢɡɟɧɠ ˊŮɚɎŰɖɠ ɗŬ ɛˊɞɟɞɨůŮɠ ɜŬ ŬɜŬɔəɎůŮɘ Űɞɜ 

ˊɟɞɛɖɗŮɡŰɐ ɜŬ ŬɜŬɚɎɓŮɘ ŬɡŰɎ ŰŬ Ůɑŭɖ əɧůŰɞɡɠ. ȷɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ ɖ ůɡɛűɤɜɑŬ ŬˊɞŰŮɚŮɑ Űɞɜ 

ůɡɜŭɡŬůɛɧ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ŬˊɞɗɏɛŬŰɞɠ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ ɛŮ Űɞ ŬˊɞůŰŬɚɛɏɜɞ ŬˊɧɗŮɛŬ. 

ȼ ɔŮɜɘəɐ Ɏˊɞɣɖ ˊɞɡ ŮˊɘəɟŬŰŮɑ ůŰɖ ɓɘɞɛɖɢŬɜɑŬ ŮɑɜŬɘ ɧŰɘ Űɞ VMI ŮɑɜŬɘ ɖ ŮɡɜɞɥəɧŰŮɟɖ ůɡɛűɤɜɑŬ ɔɘŬ 

Űɞɜ ˊɟɞɛɖɗŮɡŰɐ, əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑ Ůɜɞˊɞɑɖůɖ Űɤɜ ˊŬɟŬɔɔŮɚɘɩɜ ˊɞɡ ŭɏɢŮŰŬɘ əŬɘ ɜŬ 

ŬˊɞůŰɏɚɚŮɘ ɛŮɔŬɚɨŰŮɟŮɠ ˊɞůɧŰɖŰŮɠ ɢɤɟɑɠ ɜŬ ŬɜɖůɡɢŮɑ ɔɘŬ Űɞ ɛɏůɞ ŮˊɑˊŮŭɞ ŬˊɞɗɏɛŬŰɞɠ Űɤɜ ˊŮɚŬŰɩɜ 

Űɞɡ. 

 

2.8 SWOT Analysis Űɤɜ ŮˊɘəɟŬŰɏůŰŮɟɤɜ ɛŮɗɧŭɤɜ 

ȾɚŮɑɜɞɜŰŬɠ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕɞɡɛŮ ɛɘŬ ůɡɔəɟɘŰɘəɐ ɛŮɚɏŰɖ ɛŮŰŬɝɨ Űɞɡ ůɡɛɓŬŰɘəɞɨ Űɟɧˊɞɡ 

ɛɘŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɤɜ ŮˊɘəɟŬŰɏůŰŮɟɤɜ ɛŮɗɧŭɤɜ ŮˊɘəɟŬŰɏůŰŮɟɤɜ ɛŮɗɧŭɤɜ. Ɉˊɧ Űɖɜ 

ɏɜɜɞɘŬ ůɡɛɓŬŰɘəɐ ŰɟɞűɞŭɞůɑŬ ˊŬɟŬɔɤɔɐɠ ŮɜɜɞɞɨɛŮ Űɖɜ ɛŮŰŬűɞɟɎ ɡɚɘəɩɜ ůŰɖɜ ˊŬɟŬɔɤɔɐ ɛŮ 

ɞˊɞɘɞŭɐˊɞŰŮ ɛɏůɞ, ɞˊɞɘɞŭɐˊɞŰŮ ŮɟɔŬɕɧɛŮɜɞ, ɛŮ Űɖɜ ůɡůəŮɡŬůɑŬ Űɞɡ ˊɟɞɛɖɗŮɡŰɐ ɧˊɞŰŮ ˊŬɟɞɡůɘŬůŰŮɑ 

ŬɜɎɔəɖ ɔɘŬ ŬɜɎ - ŰɟɞűɞŭɞůɑŬ. ɆɡɔəŮəɟɘɛɏɜŬ ɏɢɞɡɛŮ ŰŬ Ůɝɐɠ: 

                                                           
68 Valentini, G.,  Zavanella, L., (2003), The Consignement Stock of Inventories: Industrial case study and performance analysis, International journal of Production 

Economics, Vol. 81-82, pp.215-224 
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ɲˎ˄ʰˍʱ ˋʹ˃ʶʾʰ ό{ǘǊŜƴƎƘǘǎύ 

1.ɀŮɑɤůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ɧɔəɞɡ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ŮɜŰɧɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ, ŬɚɚɎ əŬɘ ůŰɖɜ Ŭˊɞɗɐəɖ, 

əŬɗɩɠ ɖ ɔɟŬɛɛɐ ŰɟɞűɞŭɞŰŮɑŰŬɘ ɛɧɜɞ ɧŰŬɜ ŮɑɜŬɘ ˊɟŬɔɛŬŰɘəɎ ŬˊŬɟŬɑŰɖŰɞ, ŬˊɞəɚŮɘůŰɘəɎ ɛŮ Űɘɠ 

ˊɞůɧŰɖŰŮɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ. 2. ȷəɧɛɖ ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ ŬɜŬŰɟɞűɞŭɞůɑŬɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬɜ ɛɧɜɞ 

ŮɟɔɎŰɖ, ɞˊɞɑɞɠ ɗŬ ŮəŰŮɚŮɑ ŬˊɞəɚŮɘůŰɘəɎ Űɞɜ ɟɧɚɞ Űɞɡ ɔŬɚŬŰɎ. ȰŰůɘ ŬˊɞűŮɨɔɞɜŰŬɘ ɞɘ ɎůəɞˊŮɠ 

əɘɜɐůŮɘɠ ɛɏůŬ əŬɘ ɏɝɤ Ŭˊɧ Űɖɜ ɔɟŬɛɛɐ ˊŬɟɎɔɤɔɖɠ. 3. ȾŬɚɨŰŮɟɞɠ ɏɚŮɔɢɞɠ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ əŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ˊɞɘɞŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ. 

ɮʵˏ˄ʰˍʰ ˋʹ˃ʶʾʰό²ŜŀƪƴŜǎǎŜǎύ 

1.ȷˊŬɘŰŮɑŰŬɘ ɢɩɟɞɠ ŮəŰɧɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɔɘŬ Űɖɜ ɞɟɔɎɜɤůɖ Űɞɡ ůɡɔəɏɜŰɟɤůɖɠ Űɤɜ ɡɚɘəɩɜ (picking 

zones). 2.ȷˊŬɘŰŮɑŰŬɘ ɢɟɧɜɞɠ ɔɘŬ Űɖɜ ŬɜŬůɡůəŮɡŬůɑŬ Űɤɜ ɡɚɘəɩɜ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŰɟɞűɞŭɞŰŮɑŰŬɘ ɖ 

ˊŬɟŬɔɤɔɐ ɛɧɜɞ ɛŮ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ˊɞůɧŰɖŰŮɠ. 3. ȷˊŬɘŰŮɑŰŬɘ ɢɟɧɜɞɠ ɔɘŬ Űɖɜ əŬŰŬɛɏŰɟɖůɖ Űɤɜ 

ŬˊŮůŰŬɚɛɏɜɤɜ əŬɘ ŮˊɘůŰɟŮűɧɛŮɜɤɜ ɡɚɘəɩɜ, Ůűɧůɞɜ ˊɟɞɦˊɞɗɏŰŮɘ ŬɜŬůɡůəŮɡŬůɑŬ. 4.ȷˊŬɘŰŮɑŰŬɘ 

ɢɟɧɜɞɠ ɔɘŬ Űɖɜ ůɡɜŰɐɟɖůɖ Űɞɡ ɛɖɢŬɜɞɔɟŬűɘəɞɨ ůɡůŰɐɛŬŰɞɠ (ŭɘŬəɘɜɐůŮɘɠ ɡɚɘəɩɜ).  

ɳˎˁʰʽˊʾʶˌ όOpportnities) 

1. ȷɝɘɞˊɞɘɩɜŰŬɠ ɞˊɞɘɞŭɐˊɞŰŮ Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ Űɞɡ pull system ɛˊɞɟŮɑ ɜŬ ɛŮɘɤɗŮɑ ŬɘůɗɖŰɎ ɖ ŬɜɎɔəɖ 

ɔɘŬ ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ ůŰɖɜ ˊŬɟŬɔɤɔɐ ɏɤɠ əŬɘ 50%, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ əŬɚɨŰŮɟɖ əɡəɚɞűɞɟɑŬ Űɤɜ 

Ůɘŭɩɜ. 2. ȹɡɜŬŰɧŰɖŰŬ əŬɚɨŰŮɟɖɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ ŮɜŰɧɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ. 3.ȹŮɜ 

əɟɑɜɞɜŰŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɞɘ ůɡɢɜɏɠ ŬˊɞɔɟŬűɏɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŮɚŮɔɢɗɞɨɜ əŬɚɨŰŮɟŬ ɞɘ ŬˊɩɚŮɘŮɠ ɡɚɘəɩɜ 

(ŭɘŬűɞɟɏɠ ŬˊɞɔɟŬűɐɠ). 

ɮˉʶʽ˂ʷˌ όThreats) 

1. ȼ ɛɖ ŮˊŬɟəɐɠ ŮəˊŬɑŭŮɡůɖ Űɞɡ ˊɟɞůɤˊɘəɞɨ əŬɘ ɞɘ ŬɜŮˊŬɟəŮɑɠ əŬɜɧɜŮɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛŮɗɧŭɤɜ, ɧˊɤɠ 

kanban, ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ŬɜŰɑůŰɟɞűŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ ŰŬ ŬɜŬɛŮɜɧɛŮɜŬ. 2.ȰɜŬ ɛɖ əŬɚɎ 

ɞɟɔŬɜɤɛɏɜɞ əɨəɚɤɛŬ ŰɟɞűɞŭɞůɑŬɠ ɛˊɞɟŮɑ ɜŬ ŬˊŬɘŰŮɑ  ˊŮɟɘůůɧŰŮɟɞ ɢɟɧɜɞ ɔɘŬ ɜŬ ŮəŰŮɚŮůŰŮɑ, Ůɜɩ 

ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɢɟɞɜɘəɎ əŮɜɎ  ɐ ůɖɛŮɑŬ əɞɟŮůɛɞɨ ůŰɖɜ ˊŬɟŬɔɤɔɐ (bottlenecks).  

ȷˊɧ Űɘɠ ɛŮɗɧŭɞɡɠ ˊɞɡ ˊŬɟɞɡůɘŬůŰɐəŬɜ ůŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ əɟɑɜŮŰŬɘ ɧŰɘ ɛŮ Űɖɜ ŬˊŬɟŬɑŰɖŰɖ 

ɞɟɔɎɜɤůɖ əŬɘ ŮəˊŬɑŭŮɡůɖ, ɖ ɛɏɗɞŭɞɠ kanban ŮɑɜŬɘ ɖ ˊɘɞ ŮɨəɞɚŬ ɡɚɞˊɞɘɐůɘɛɖ. ȺɘŭɘəɧŰŮɟŬ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ milkrunner əŬɘ Űɞ vendor managed inventory ɛˊɞɟɞɨɜ ɜŬ ɛŮɘɤɗɞɨɜ ŭɟŬůŰɘəɎ ŰŬ 

ŬˊɞɗɏɛŬŰŬ əŬɘ ɢɟɧɜɞɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ Ŭˊɞɗɐəɖɠ. 
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ɞɦɨɬɠɬɚ 3: ɦʘɻ ɾʍɻʈʈʙ ʌɻʍɻɾʖɾʙʏ ɀ ɥʀʇʘʐʂ ʌʀʍʚʌʐʖʎʂʏ 
 

3.1 H ŮŰŬɘɟŮɑŬ ȸ/S/H ɃɘəɘŬəɏɠ ɆɡůəŮɡɏɠ ȷȸȺ  

ȼ BSH ɃɘəɘŬəɏɠ ɆɡůəŮɡɏɠ A.B.E. ŮɑɜŬɘ ɛɏɚɞɠ Űɞɡ ɞɛɑɚɞɡ BSH Bosch und Siemens Hausgerªte 

GmbH, Űɞɡ ɛŮɔŬɚɨŰŮɟɞɡ əŬŰŬůəŮɡŬůŰɐ ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ ůŰɖɜ Ⱥɡɟɩˊɖ.   

Ƀ ɧɛɘɚɞɠ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖɜ əɞɘɜɞˊɟŬɝɑŬ, ɖ ɞˊɞɑŬ ůɡůŰɎɗɖəŮ Űɞ 1967 ɛŮŰŬɝɨ Űɞɡ Robert Bosch 

GmbH (ɆŰɞɡŰɔɎɟŭɖ) əŬɘ Űɖɠ Siemens AG (ɀɧɜŬɢɞ), əŬɘ Űɞ 2011 əŬŰɏɔɟŬɣŮ ŮŰɐůɘŮɠ ˊɤɚɐůŮɘɠ 9,6 

ŭɘůŮəŬŰɞɛɛɨɟɘŬ Ůɡɟɩ. ȼ BSH ˊɟɞůűɏɟŮɘ ɛŮɔɎɚŮɠ ɞɘəɘŬəɏɠ ůɡůəŮɡɏɠ, əŬŰŬɜŬɚɤŰɘəɎ ˊɟɞɥɧɜŰŬ əŬɘ 

ɞɘəɘŬəɐ ŰŮɢɜɞɚɞɔɑŬ. ɇŬ ŰŮɚŮɡŰŬɑŬ ŭɏəŬ ɢɟɧɜɘŬ ɖ ŮŰŬɘɟɑŬ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ɟŬɔŭŬɑŬ. ɆɐɛŮɟŬ, ɖ BSH 

ŭɘŬɗɏŰŮɘ 42 ŮɟɔɞůŰɎůɘŬ ůŮ 13 ɢɩɟŮɠ ůŰɖɜ Ⱥɡɟɩˊɖ, Űɘɠ ȼɄȷ, Űɖ ȿŬŰɘɜɘəɐ ȷɛŮɟɘəɐ əŬɘ Űɖɜ ȷůɑŬ. ɆŮ 

ůɡɜŭɡŬůɛɧ ɛŮ ɏɜŬ ˊŬɔəɧůɛɘɞ ŭɑəŰɡɞ ˊɤɚɐůŮɤɜ əŬɘ ŮɝɡˊɖɟɏŰɖůɖɠ ˊŮɚŬŰɩɜ, ɖ ɞɘəɞɔɏɜŮɘŬ Űɖɠ BSH 

ŬˊŬɟŰɑɕŮŰŬɘ ůɐɛŮɟŬ Ŭˊɧ ˊŮɟɑˊɞɡ 70 ŮŰŬɘɟŮɑŮɠ ůŮ 49 ɢɩɟŮɠ, ɛŮ ůɡɜɞɚɘəɧ ŮɟɔŬŰɘəɧ ŭɡɜŬɛɘəɧ ůɢŮŭɧɜ 

45.000 Ŭɜɗɟɩˊɤɜ. ȼ ɏŭɟŬ Űɖɠ ŮŰŬɘɟɑŬɠ ɓɟɑůəŮŰŬɘ ůŰɞ ɀɧɜŬɢɞ.  

ȾŮɜŰɟɘəɧ ɟɧɚɞ ůŰɞ ɢŬɟŰɞűɡɚɎəɘɞ Űɞɡ ɞɛɑɚɞɡ əŬŰɏɢɞɡɜ ɞɘ ɛɎɟəŮɠ Bosch əŬɘ Siemens. ɀŮ Űɘɠ ɏɝɘ 

ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ɛɎɟəŮɠ (Gaggenau, Neff, Thermador, Constructa, Viva, Ufesa əŬɘ Junker), ɖ BSH 

ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɞɘ ɘŭɘŬɑŰŮɟŮɠ ŬˊŬɘŰɐůŮɘɠ əɎɗŮ ˊŮɚɎŰɖ. Ɇɡɔɢɟɧɜɤɠ, ŰɏůůŮɟɘɠ 

ˊŮɟɘűŮɟŮɘŬəɏɠ ɛɎɟəŮɠ (Balay, Pitsos, Profilo əŬɘ Coldex) ŮɝŬůűŬɚɑɕɞɡɜ ŮɡɟŮɑŬ ˊŬɟɞɡůɑŬ ůŰɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ Ŭɔɞɟɏɠ. ȼ ɔəɎɛŬ ˊɟɞɥɧɜŰɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛŮɔɎɚŮɠ əŬɘ ɛɘəɟɏɠ ɞɘəɘŬəɏɠ ůɡůəŮɡɏɠ, 

ůɡůəŮɡɏɠ ɔɘŬ Űɖ űɟɞɜŰɑŭŬ Űɤɜ ŭŬˊɏŭɤɜ əŬɘ ůɡůəŮɡɏɠ ɕŮůŰɞɨ ɜŮɟɞɨ.  

Ƀɘ ŮɜɏɟɔŮɘŮɠ əŬɘ ɖ ŬɜɎˊŰɡɝɖ Űɖɠ ŮŰŬɘɟŮɑŬɠ ɓŬůɑɕɞɜŰŬɘ ůŮ ɏɜŬɜ ůŰɟŬŰɖɔɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ˊɟɞɠ Űɖɜ 

ˊɞɘɧŰɖŰŬ əŬɘ Űɖɜ əŬɘɜɞŰɞɛɑŬ. ȼ BSH ŮɛˊɘůŰŮɨŮŰŬɘ ŰŬ ɛɞɜŬŭɘəɎ ˊɟɞɥɧɜŰŬ Űɖɠ əŬɘ Űɖɜ ˊɟɞůŰɘɗɏɛŮɜɖ 

ŬɝɑŬ Űɞɡɠ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ Ŭˊɧŭɞůɖɠ, Űɖɠ ˊɟŬəŰɘəɧŰɖŰŬɠ əŬɘ Űɖɠ űɘɚɘəɧŰɖŰŬɠ ˊɟɞɠ Űɞ ɢɟɐůŰɖ. ȰŰůɘ, ɞ 

ȳɛɘɚɞɠ ŭɖɛɘɞɡɟɔŮɑ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ ɛŬəɟɞˊɟɧɗŮůɛɖ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ˊŮɚŬŰɩɜ Űɞɡ əŬɘ 

ŮɛˊɘůŰɞůɨɜɖ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ ůŰɘɠ ɛɎɟəŮɠ Űɖɠ BSH. ɆŮ ŬɡŰɧ Űɞ ˊɚŬɑůɘɞ, ɖ BSH ɏɢŮɘ ŬɜŬɔɜɤɟɑůŮɘ 

Ůŭɩ əŬɘ əŬɘɟɧ Űɞ ɕɐŰɖɛŬ Űɖɠ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖɠ ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ əŬɘ ůɢŮŭɘɎɕŮɘ Űɘɠ ˊɞɚɘŰɘəɏɠ Űɖɠ ɛŮ 

ɓɎůɖ ŬɡŰɐ. ɀŮ Űɖ ɛŮŰɎŭɞůɖ Űɖɠ ŰŮɢɜɞɔɜɤůɑŬɠ ŮɜŰɧɠ Űɞɡ Ƀɛɑɚɞɡ BSH, ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ ŮŰŬɘɟŮɑŬ ɗɏŰŮɘ 

ˊŬɔəɧůɛɘŬ ˊɟɧŰɡˊŬ əŬɘ ůŰɞ ɛɏŰɤˊɞ Űɖɠ ˊɟɞůŰŬůɑŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȼ BSH ŭŮůɛŮɨŮŰŬɘ Ŭˊɧ Űɖɜ 

ɡˊɧůɢŮůɐ Űɖɠ ɔɘŬ ŭɘŬŰɐɟɖůɖ Űɖɠ ŬŮɘűɞɟɑŬɠ əŬɘ Ůˊɞɛɏɜɤɠ ɡˊŮɨɗɡɜɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ.  

ȼ BSH OɘəɘŬəɏɠ ɆɡůəŮɡɏɠ ȷȸȺ ɏɢŮɘ Űɖɜ ɏŭɟŬ Űɖɠ ůŰɖɜ ȾɖűɘůɘɎ, ɧˊɞɡ əŬɘ ůŰŮɔɎɕɞɜŰŬɘ ɞ Ůɛˊɞɟɘəɧɠ 

ŰɞɛɏŬɠ əŬɘ ɞ ŰɞɛɏŬɠ ɛɎɟəŮŰɘɜɔə, ɡˊɞəŬŰɎůŰɖɛŬ ˊɤɚɐůŮɤɜ ůŰɖɜ ŪŮůůŬɚɞɜɑəɖ, ˊŬɟŬɔɤɔɘəɐ ɛɞɜɎŭŬ 

ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ ůŰɞɜ ȷɔ. Ƚ. ɅɏɜŰɖ əŬɘ ŬˊɞɗɖəŮɡŰɘəɞɨɠ ɢɩɟɞɡɠ ůŰɞɜ ȷůˊɟɧˊɡɟɔɞ ȷŰŰɘəɐɠ. 

άInnovation distinguishes between a leader and a followerΦέ 

Steve Jobs (Jobs) 

 American entrepreneur and inventor 
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ȹɘŬɗɏŰŮɘ Ůˊɑůɖɠ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ŭɑəŰɡɞ service ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ ůŮ ɧɚɖ Űɖɜ ȺɚɚɎŭŬ, ɛŮ 

əŮɜŰɟɘəɏɠ ɛɞɜɎŭŮɠ ůŰɖɜ ȷɗɐɜŬ, ůŰɖɜ ŪŮůůŬɚɞɜɑəɖ, ůŰɖɜ ɄɎŰɟŬ, ůŰɞ ȼɟɎəɚŮɘɞ ȾɟɐŰɖɠ əŬɘ 

ůɡɛɓŮɓɚɖɛɏɜŬ ůɡɜŮɟɔŮɑŬ ůŮ ɧɚɖ Űɖɜ ȺɚɚɎŭŬ. 

ɇɞ 1977, ɖ BSH əŬɘ ɖ Siemens ŮɝŬɔɧɟŬůŬɜ Űɞ 60% Űɞɡ ɛŮŰɞɢɘəɞɨ əŮűŬɚŬɑɞɡ Űɖɠ ɄȽɇɆɃɆ AE, ɛɑŬɠ 

Ůɚɚɖɜɘəɐɠ ŮŰŬɘɟŮɑŬɠ ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ ɖ ɞˊɞɑŬ ŮɑɢŮ ɘŭɟɡɗŮɑ Űɞ 1865 əŬɘ ɏɢŮɘ ɛŬəɟɎ ˊŬɟɎŭɞůɖ ůŰɖɜ 

ŮɔɢɩɟɘŬ ŬɔɞɟɎ. ȷˊɧ Űɞ 1996, ɖ Bosch, ɖ Siemens əŬɘ ɖ Pitsos ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɜ Ŭˊɧ əɞɘɜɞɨ ɛŮ Űɖɜ 

ŮˊɤɜɡɛɑŬ BSP. ɇɞ 1998 ɖ ɛɎɟəŬ Gaggenau əŬɘ Űɞ 2002 ɖ ɛɎɟəŬ Neff, ŮɜůɤɛŬŰɩɗɖəŬɜ ůŰɖɜ BSP. 

ɄɟɧůűŬŰŬ, ɖ ŮŰŬɘɟŮɑŬ ɛŮŰɞɜɞɛɎůŰɖəŮ ůŮ BSH ɃɘəɘŬəɏɠ ɆɡůəŮɡɏɠ ABE. ȾŬŰɏɢŮɘ ɖɔŮŰɘəɐ ɗɏůɖ ůŰɖɜ 

Ůɚɚɖɜɘəɐ ŬɔɞɟɎ ɛŮ ɛŮɟɑŭɘɞ ˊɎɜɤ Ŭˊɧ 40% ɧůɞɜ ŬűɞɟɎ Űɘɠ ɚŮɡəɏɠ ɞɘəɘŬəɏɠ ůɡůəŮɡɏɠ, Ůɜɩ ɖ 

ŮɝŬɔɤɔɘəɐ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɡɝɎɜŮŰŬɘ ůɡɜŮɢɩɠ əŬɘ ŮəŰŮɑɜŮŰŬɘ ůŰɘɠ ŮɡɟɤˊŬɘəɏɠ ɢɩɟŮɠ əŬɘ ůŰɖɜ 

Ⱦɨˊɟɞ. Ƀ Űɕɑɟɞɠ Űɖɠ ŬɜɏɟɢŮŰŬɘ ůŰŬ 266 ŮəŬŰɞɛ. ú, Ůə Űɤɜ ɞˊɞɑɤɜ ŰŬ 53 ŮəŬŰɞɛ. ú ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ 

ŮɝŬɔɤɔɏɠ.69  

3.2 ȼ ɜɏŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ï ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɏɟɔɞɡ 

ɮʽˍʾʶˌ ɮ˄ʰʵʽˇˊʴʱ˄˖ˋʹˌ 

ɆŰɖɜ ŮɔəŬŰɎůŰŬůɖ Űɖɠ B/S/H ůŰɞɜ ȷɔ. Ƚ. ɅɏɜŰɖ ɚŮɘŰɞɡɟɔɞɨɜ ŭɨɞ ˊŬɟŬɔɤɔɘəɏɠ ɛɞɜɎŭŮɠ, ɛɑŬ ɔɘŬ 

ˊŬɟŬɔɤɔɐ ŮɚŮɨɗŮɟɤɜ ɖɚŮəŰɟɘəɩɜ ɣɡɔŮɑɤɜ əŬɘ ɛɑŬ ɔɘŬ ˊŬɟŬɔɤɔɐ ŮɚŮɨɗŮɟɤɜ əŬɘ ŮɜŰɞɘɢɘůɛɏɜɤɜ 

űɞɨɟɜɤɜ. ȷˊɧ Űɞɜ ūŮɓɟɞɡɎɟɘɞ Űɞɡ 2012 ɎɟɢɘůŮ Űɞ ůŰŬŭɘŬəɧ phase out Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɞɡ ɣɡɔŮɑɞɡ 

ɛŮ ůəɞˊɧ Űɖɜ ŮˊɏəŰŬůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɤɜ əɞɡɕɘɜɩɜ ůŮ ɞɚɧəɚɖɟɖ Űɖɜ ŮɔəŬŰɎůŰŬůɖ. ɆŰŬ ˊɚŬɑůɘŬ 

ŬɡŰɐɠ ŬɚɚŬɔɐɠ, ɖ ŭɘɞɑəɖůɖ ɛŬɕɑ ɛŮ Űɞ Industrial Engineering ŬˊɞűɎůɘůŬɜ ɜŬ ˊɟɞɢɤɟɐůɞɡɜ ůŮ 

ŬɜŬɓɎɗɛɘůɖ Űɞɡ ɛɞɜŰɏɚɞɡ ˊŬɟŬɔɤɔɐɠ ɛŮ ůəɞˊɧ ɜŬ əɎɜɞɡɜ Űɖɜ ˊŬɟŬɔɤɔɐ ˊɘɞ ŮɡɏɚɘəŰɖ ůŮ ŬɚɚŬɔɏɠ 

əŬɘ ˊɘɞ ŬˊɞŭɞŰɘəɐ. 

ɀɘŬ Ŭˊɧ Űɘɠ ɛŮɔɎɚŮɠ ŬɚɚŬɔɏɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ Űɤɜ ŮɚŮɨɗŮɟɤɜ əɞɡɕɘɜɩɜ 60cm əŬɘ 70 cm ŮɑɜŬɘ Űɞ 

project ŬɚɚŬɔɐɠ Ŭˊɧ ɔɟŬɛɛɐ straight line, ˊɟɩɖɜ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɣɡɔŮɑɞɡ,  ůŮ u-shape line. 

ɆŰɞ ŮɟɔɞůŰɎůɘɞ ɚŮɘŰɞɡɟɔɞɨɜ Ŭəɧɛɖ ŭɨɞ ɔɟŬɛɛɏɠ Űɨˊɞɡ straight line ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ŮɜŰɞɘɢɘůɛɏɜɤɜ 

űɞɨɟɜɤɜ əŬɘ ŮůŰɘɩɜ. Ƀɘ ɓŬůɘəɧŰŮɟɞɘ ɚɧɔɞɘ ɔɘŬ ŬɡŰɐ Űɖɜ ŬɜŬŭɘɞɟɔɎɜɤůɖ ŮɑɜŬɘ: 

- H U-shape Line ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮɡŮɚɘɝɑŬɠ əŬɘ ˊŬɟŬɔɤɔɐɠ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ 

ŭɘŬűɞɟŮŰɘəɩɜ ɛɞɜŰɏɚɤɜ Űɞɡ ɑŭɘɞɡ ˊɟɞɥɧɜŰɞɠ ɛŮ ŭɘŬűɞɟŮŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. Ⱦɨɟɘɞ 

ˊɚŮɞɜɏəŰɖɛŬ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɔɟɐɔɞɟɤɜ ŬɚɚŬɔɩɜ  

- ɆŰɖɜ straight Line ɡˊɎɟɢŮɘ ˊɎɜŰŬ ˊŮɟɘɞɟɘůɛɏɜɞɠ ɢɩɟɞɠ ɔɘŬ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ɡɚɘəɩɜ 

ˊŬɟŬɔɤɔɐɠ əŬɘ ɧɢɘ ˊɎɜŰŬ ˊɞɚɨ əɞɜŰɎ ůŰɞɜ ŮɟɔɎŰɖ.   

- ȼ straight line ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŬɜŰŬˊɞəɟɘɗŮɑ ɛŮɚɚɞɜŰɘəɎ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ ɧɔəɞɡ ˊŬɟŬɔɤɔɐɠ 

Űɤɜ ŮɜŰɞɘɢɘůɛɏɜɤɜ űɞɨɟɜɤɜ. ȷɜŰɑɗŮŰŬ, ɖ U-shape line, ɛˊɞɟŮɑ ɜŬ űɘɚɞɝŮɜɐůŮɘ əŬɘ ŰŬ ŭɨɞ, 

Ůɝɑůɞɡ ŬˊɞŰŮɚŮůɛŬŰɘəɎ. 

                                                           
69 http://www.bsh-group.gr/index.php?page=105152 
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- ȼ ŭŬˊɎɜɖ Űɖɠ ɛŮŰŬŰɟɞˊɐɠ ůŮ U-shape,  ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɐ əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ ŬɝɘɞˊɞɘɖɗŮɑ ůŮ 

ˊɞůɞůŰɧ 70% ɡˊɎɟɢɞɜ Ůɝɞˊɚɘůɛɧɠ əŬɘ ɛɖɢŬɜɐɛŬŰŬ. 

ʆˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʷˊʴˇˎ 

ɋɠ ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ ɏɟɔɞɡ ɞɟɑɕŮŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ŮɚŮɨɗŮɟɤɜ 

əɞɡɕɘɜɩɜ Űɨˊɞɡ u-shape əŬɘ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɡˊɧ - ŰɛɖɛɎŰɤɜ Űɖɠ ůŰɖɜ ɗɏůɖ Űɖɠ ˊŬɚɘɎɠ ɔɟŬɛɛɐɠ ˊɟɞ -

ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɣɡɔŮɑɞɡ, Űɨˊɞɡ straight line. 

ʆˇ ˔ˊˇ˄ˇʵʽʱʴˊʰ˃˃ʰ ˍˇˎ ʷˊʴˇˎ 

Ⱥəəɑɜɖůɖ ɏɟɔɞɡ : cw 36 / 2012 

ɄŮɟɎŰɤůɖ ɏɟɔɞɡ: cw 4 / 2013 

ȷɟɢɘəɐ ŮəŰɘɛɩɛŮɜɖ ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ: 21 ŮɓŭɞɛɎŭŮɠ 

ʁʽ ˉˈˊˇʽ ̱ ˇˎ ʷˊʴˇˎ 

ȼ əŬŰŬɜɞɛɐ Űɞɡ ɏɟɔɞɡ ɏɔɘɜŮ əŬŰɎ ɚŮɘŰɞɡɟɔɑŮɠ ŬɝɘɞˊɞɘɩɜŰŬɠ ˊɟɞɥůŰŬɛɏɜɞɡɠ əŬɘ ɡˊŬɚɚɐɚɞɡɠ Ŭˊɧ ŰŬ 

ɎɛŮůŬ ŮɛˊɚŮəɧɛŮɜŬ ŰɛɐɛŬŰŬ (ŮűɞŭɘŬůŰɘəɐ ˊŬɟŬɔɤɔɐɠ, ɛɖɢŬɜɘəɩɜ ˊŬɟŬɔɤɔɐɠ, ůɡɜŰɐɟɖůɖɠ, 

ˊŬɟŬɔɤɔɐɠ, ɏɟŮɡɜŬɠ & ŬɜɎˊŰɡɝɖɠ, ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ əŬɘ ˊɚɖɟɞűɞɟɘəɐɠ). 

ɇɞ ɏɟɔɞ ŮɑɜŬɘ əŬɗɞŭɖɔɞɨɛŮɜɞ Ŭˊɧ Űɞɜ Project Manager, ɞˊɞɑɞɠ ɏɢŮɘ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ůɡɜŰɞɜɘůɛɞɨ əŬɘ 

Űɖɠ ŭɘɞɑəɖůɖɠ Űɞɡ ɏɟɔɞɡ. ȷəɧɛɖ ɏɢŮɘ ɞɟɘůŰŮɑ ɞ sponsor, Űɞɡ ɞˊɞɑɞɡ ɞ ɟɧɚɞɠ Ůɜ ˊɟɞəŮɘɛɏɜɤ, ŮɑɜŬɘ 

ɓɞɖɗɖŰɘəɧɠ ˊɟɞɠ Űɞɜ project  manager. ɆɡɔəŮəɟɘɛɏɜŬ ŭɘŬůűŬɚɑɕŮɘ Űɖɜ ɞɛŬɚɐ ůɡɜɏɟɔŮɘŬ Űɤɜ 

Ůˊɘɛɏɟɞɡɠ ŰɛɖɛɎŰɤɜ ůŮ ˊŮɟɑˊŰɤůɖ ŬɜŰɘˊŬɟŬɗɏůŮɤɜ. 

ɇɞ steering Committee ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞ top board of management Űɖɠ ŮŰŬɘɟŮɑŬɠ ŮɑɜŬɘ ɞ 

stakeholder Űɞɡ ɏɟɔɞɡ əŬɘ ŬůəŮɑ ˊɑŮůɖ ˊɟɞɠ Űɞɜ project manager ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ əŬɚɨŰŮɟɞɡ 

ŭɡɜŬŰɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ ůŰɞɜ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ɢɟɧɜɞ əŬɘ ɛŮ Űɞ ɢŬɛɖɚɧŰŮɟɞ ŭɡɜŬŰɧ əɧůŰɞɠ. 

ɇɏɚɞɠ, ɔɘŬ əɎˊɞɘŮɠ Ŭˊɧ Űɘɠ Ůˊɘɛɏɟɞɡɠ űɎůŮɘɠ Űɞɡ ɏɟɔɞɡ ˊɟɞůɚɐűɗɖəŮ ŮɟɔɞɚɎɓɞɠ.  

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ŬɝɑɕŮɘ ɜŬ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ ŰŬ əɡɟɘɧŰŮɟŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ŬɡŰɐɠ Űɖɠ ɛɞɟűɐɠ 

ɞɟɔɎɜɤůɖɠ ŮɑɜŬɘ: 

- ɄŬɟɞɡůɘɎɕŮɘ ɛŮɔɎɚɖ ŮɡɚɡɔɘůɑŬ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ˊɟɞůɤˊɘəɞɨ, əŬɗɩɠ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ 

ŬˊŬůɢɞɚŮɑŰŬɘ Ŭˊɧ ɏɟɔɞ ůŮ ɏɟɔɞ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ɞɟɔŬɜɘůɛɞɨ. 

- ȼ ŮɛˊŮɘɟɑŬ ˊɞɡ ůɡůůɤɟŮɨŮŰŬɘ Ŭˊɧ Űɖɜ ɡɚɞˊɞɑɖůɖ ŭɘŬűɧɟɤɜ ɏɟɔɤɜ, ŭɘŬɢɏŮŰŬɘ ůô ɞɚɧəɚɖɟɞ Űɞɜ 

ɞɟɔŬɜɘůɛɧ. 

- ɆŮ ˊŮɟɑˊŰɤůɖ ɨˊŬɟɝɖɠ ˊɟɞɓɚɖɛɎŰɤɜ əɘɜɖŰɞˊɞɘŮɑŰŬɘ ŮɡəɞɚɧŰŮɟŬ ɞɚɧəɚɖɟɞɠ ɞ ɞɟɔŬɜɘůɛɧɠ. 

- Ƀɘ ˊŮɟɘůůɧŰŮɟɞɘ ɡˊɎɚɚɖɚɞɘ ˊɟɞŰɘɛɞɨɜ ŬɡŰɧɜ Űɞɜ Űɡˊɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ ŮɟɔŬůɑŬɠ, ɞ ɞˊɞɑɞɠ Űɞɡɠ 

ɟ́ɞůűɏɟŮɘ əŬɘ ůŰŬɗŮɟɧŰɖŰŬ ɗɏůɖɠ əŬɘ ŮɜŬɚɚŬɔɐ ŮɜŰɡˊɩůŮɤɜ. 

Ⱥɜɩ ŰŬ  ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɖɠ ɃɟɔɎɜɤůɖɠ əŬŰɎ ȿŮɘŰɞɡɟɔɑŬ 
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- Ƀɘ ŮɛˊɚŮəɧɛŮɜɞɘ ůŰɞ ɏɟɔɞ ŬɘůɗɎɜɞɜŰŬɘ ɧŰɘ, ŭŮɜ ɔɜɤɟɑɕɞɡɜ ůŮ ˊɞɘɧɜ ɜô ŬˊŮɡɗɡɜɗɞɨɜ ɔɘŬ Űɞ ɏɟɔɞ, 

ŭŮŭɞɛɏɜɞɡ ɧŰɘ Űɞ ɏɟɔɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůô ŬɡŰɞɨɠ Ŭˊɟɧůɤˊɞ. 

- ȹŮɜ ŮɜŰɞˊɑɕŮŰŬɘ ŮɨəɞɚŬ ɞ ɡˊŮɨɗɡɜɞɠ ɔɘŬ əɎɗŮ ˊɟɞəɨˊŰɞɜ ˊɟɧɓɚɖɛŬ. 

- ȾɎɗŮ ŰɛɐɛŬ ŬůɢɞɚŮɑŰŬɘ ɛŬ əɎɗŮ ɏɟɔɞ əŬŰɎ ˊɟɞŰŮɟŬɘɧŰɖŰŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬˊɩɚŮɘŬ ɢɟɧɜɞɡ. 

 

ɳʽˁˈ˄ʰ 18 ʁˊʴʰ˄ˈʴˊʰ˃˃ʰ ̫ ˊʴˇˎ - project U-shape Line - B/ S/ H ABE70 

 

3.3 Ƀɘ űɎůŮɘɠ Űɞɡ ɏɟɔɞɡ 

ɆɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ Űɖɠ əɞɡɕɑɜŬɠ ŬˊŬɘŰŮɑŰŬɘ 

ŰŬɡŰɧɢɟɞɜŬ Ŭˊɧůɡɟůɖ ŭɨɞ  Ŭˊɧ Űɘɠ ŰɟŮɘɠ ɔɟŬɛɛɏɠ Űɞɡ ɣɡɔŮɑɞɡ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɛŮŰŬűɞɟɎ Űɖɠ ɔɟŬɛɛɐɠ 

ˊɟɞ - ůɡɜɞɛɞɚɧɔɖůɖɠ  ɔɘŬ Űɖɜ ŰɟɑŰɖ Űɞɡ ɣɡɔŮɑɞɡ.  ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ əŬɗɘůŰɎ Űɞ ɏɟɔɞ ɘŭɘŬɑŰŮɟŬ 

ůɨɜɗŮŰɞ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ŮɑɜŬɘ ɢɤɟɘůɛɏɜɞ ůŮ ɡˊɧ ïɏɟɔŬ, ŰŬ ɞˊɞɑŬ Ůɜ ˊɟɞəŮɘɛɏɜɤ ŬɜŬɚɨɞɜŰŬɘ ɤɠ 

summary tasks. 

Ƀɘ űɎůŮɘɠ Űɞɡ ɏɟɔɞɡ ŮɑɜŬɘ ɢɤɟɘůɛɏɜŮɠ əŬŰɎ ɚŮɘŰɞɡɟɔɑŬ əŬɘ ɧɢɘ ɢɟɞɜɘəɎ əŬɗɩɠ ŬɟəŮŰɏɠ ŮɟɔŬůɑŮɠ 

ˊɟɏˊŮɘ ɜŬ ɔɑɜɞɜŰŬɘ ŰŬɡŰɧɢɟɞɜŬ. ȹɘŬəɟɑɜɞɜŰŬɘ ůŮ ŭɏəŬ ˊŮɟɘɚɖˊŰɘəɏɠ ŮɟɔŬůɑŮɠ (summary task), ɞɘ 

ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ Ůˊɘɛɏɟɞɡɠ ŮɟɔŬůɑŮɠ. ɆŰɖn ˊɟŬɔɛŬŰɘəɧŰɖŰŬ əɎɗŮ ˊŮɟɘɚɖˊŰɘəɐ ŮɟɔŬůɑŬ 

ŬˊɞŰŮɚŮɑ ɏɜŬ ɡˊɧ ïɏɟɔɞ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɞˊɞɑɞɡ ŮˊɖɟŮɎɕɞɡɜ ɢɟɞɜɘəɎ əŬɘ ˊɞɘɞŰɘəɎ Űɖɜ ŰŮɚŮɡŰŬɑŬ 

űɎůɖ Űɞɡ ɏɟɔɞɡ, ˊɞɡ ŮɑɜŬɘ Űɞ U-shape optimization. Ƀɘ ˊŮɟɘɚɖˊŰɘəɏɠ ŮɟɔŬůɑŮɠ ůɡɛɓŬɑɜɞɡɜ 

ŰŬɡŰɧɢɟɞɜŬ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ŬɚɚɖɚɞŮˊɖɟŮɎɕɞɜŰŬɘ. Ƀ ɛɖ ůŮɘɟɘŬəɧɠ ɢŬɟŬəŰɐɟŬɠ Űɞɡ ɏɟɔɞɡ Űɞ əŬɗɘůŰɎ 

ɘŭɘŬɑŰŮɟŬ ˊɞɚɨˊɚɞəɞ ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ. 

ȺɘŭɘəɧŰŮɟŬ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ ˊɑɜŬəŬ 1 ŭɘŬəɟɑɜɞɡɛŮ Űɘɠ ˊŬɟŬəɎŰɤ ˊŮɟɘɚɖˊŰɘəɏɠ ŮɟɔŬůɑŮɠ: 

- Installation of Bridge & additional conveyors 

ȼ ŮɟɔŬůɑŬ ŬɡŰɐ ŬűɞɟɎ ůŰɞɜ ůɢŮŭɘŬůɛɧ əŬɘ ŮɔəŬŰɎůŰŬůɖ Ůɝɞˊɚɘůɛɞɨ ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ɜɏŬ 

ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ U-shape, ŬɚɚɎ əŬɘ Űɖɜ ɇɟɑŰɖ ɔɟŬɛɛɐ Űɞɡ ɣɡɔŮɑɞɡ ˊɞɡ ɗŬ ˊŬɟŬɛŮɑɜŮɘ ɛŮŰɎ 
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Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɏɟɔɞɡ.  ȼ ŮɔəŬŰɎůŰŬůɖ ɗŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ Ŭˊɧ ŮɟɔɞɚɎɓɞ, Ŭűɞɨ 

ˊɟɞɖɔɞɨɛŮɜɞɠ ŬɜŬɚɡɗɞɨɜ ˊɟɞůűɞɟɏɠ Ŭˊɧ ŮɝɤŰŮɟɘəɞɨɠ ůɡɜŮɟɔɎŰŮɠ. 

- Logistics Preparation 

ȼ ŮɟɔŬůɑŬ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŰɟɞűɞŭɞůɑŬɠ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ 

U-shape, Űɞ ɞˊɞɑɞ ɗŬ ɔɑɜŮŰŬɘ ɛŮ Űɖɜ ɛɏɗɞŭɞ Kanban əŬɘ Űɞɡ Milk runner. ȼ ŬɜɎɚɡůɖ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ɧɚɤɜ Űɤɜ Ɏ ɡɚɩɜ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ɜɏŬ ɔɟŬɛɛɐ 

əŬɘ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɞɡ Milk runner, ŬɚɚɎ əŬɘ Űɤɜ picking zones. 

- Racks Preparation 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Űɤɜ ɟŬűɘɩɜ ŭɑɚ́Ŭ ůŰɞɡɠ ůŰŬɗɛɞɨɠ ŮɟɔŬůɑŬɠ ˊŮɟɘɛŮŰɟɘəɎ Űɞɡ U-

shape line, ŬɚɚɎ Űɖɠ ɔɟŬɛɛɐɠ Űɞɡ ɣɡɔŮɑɞɡ ˊɞɡ ɗŬ ˊŬɟŬɛŮɑɜŮɘ, Ůűɧůɞɜ ˊɟɧəŮɘŰŬɘ ɜŬ 

ɛŮŰŬűŮɟɗŮɑ ůŮ ɜɏɞ ůɖɛŮɑɞ.  

- Sub-assemblies 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɘɠ Ůˊɘɛɏɟɞɡɠ ɛɘəɟɧŰŮɟŮɠ ɔɟŬɛɛɏɠ  ˊɟɞ ï ůɡɜŬɟɛɞɚɧɔɖůɖɠ ˊɞɡ ɗŬ ŰɟɞűɞŭɞŰɞɨɜ 

Űɖɜ əɡɟɑɤɠ ɔɟŬɛɛɐ U-shape line. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑ ɖ əŬŰŬůəŮɡɐ Űɤɜ 

ˊɞɟŰɩɜ Űɤɜ űɞɨɟɜɤɜ ůŮ ɝŮɢɤɟɘůŰɐ ɛŮɛɞɜɤɛɏɜɖ ɔɟŬɛɛɐ. ɇɞ Output ɛɘŬɠ ŰɏŰɞɘŬɠ 

ɛŮɛɞɜɤɛɏɜɖɠ ůɡɔəŮɜŰɟɩɜŮŰŬɘ ɛŮ Űɖɜ ɛɏɗɞŭɞ Kanban ůŰɞ ůɖɛŮɑɞ ůɡɜŬɟɛɞɚɧɔɖůɖɠ Űɖɠ U-

shape. 

- Line Balancing 

ũɘŬ Űɖɜ ɜɏŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ɗɏůŮɤɜ ŮɟɔŬůɑŬɠ 

ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ŮˊɘɗɡɛɖŰɧ Ŭɟɘɗɛɧ ˊŬɟŬɔɧɛŮɜɤɜ ůɡůəŮɡɩɜ ŬɜɎ ɩɟŬ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ ůŰɞ 

ůŰɎŭɘɞ ŬɡŰɧ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ Ůɝɘůɞɟɟɧˊɖůɖ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ. 

- Area Preparation 

ȼ ˊɟɞŮŰɞɘɛŬůɑŬ Űɞɡ ɢɩɟɞɡ ŬűɞɟɎ ůŰɖɜ ŬˊɞůɡɜŬɟɛɞɚɧɔɖůɖ Űɤɜ ɔɟŬɛɛɩɜ ˊŬɟŬɔɤɔɐɠ Űɞɡ 

ɣɡɔŮɑɞɡ ˊɞɡ ɗŬ ůŰŬɛŬŰɐůɞɡɜ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ əŬɘ ŬɜŰɑůŰɞɘɢŬ ůŰɖ ɛŮŰŬűɞɟɎ əŬɘ ŮɔəŬŰɎůŰŬůɖ 

Űɞɡ Ůɝɞˊɚɘůɛɞɨ ɔɘŬ Űɖɜ ɜɏŬ ɔɟŬɛɛɐ. 

- TT Line Shift 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ əŬɘ ɛŮŰŮɔəŬŰɎůŰŬůɖ Űɖɠ ɔɟŬɛɛɐɠ Űɞɡ ɣɡɔŮɑɞɡ ˊɞɡ ɗŬ 

ůɡɜŮɢɑůŮɘ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɛŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɏɟɔɞɡ. ȷűɞɟɎ ůŰɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ Űɞɡ 

ɢɩɟɞɡ əŬɘ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ layout Űɖɠ ɔɟŬɛɛɐɠ. 

- FTH special equipment 

ɀɘŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ŮɟɔŬůɑŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɔɑɜɞɡɜ Ŭűɞɟɞɨɜ ůŰɘɠ ŭɞəɘɛɏɠ Űɞɡ 

Ůɝɞˊɚɘůɛɞɨ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ. ȺɘŭɘəɧŰŮɟŬ ůŮ ŬɡŰɐ Űɖɜ űɎůɖ ɔɑɜɞɜŰŬɘ ŭɞəɘɛɏɠ Űɞɡ 

ɖɚŮəŰɟɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɞɡ ɛɖɢŬɜɘůɛɞɨ ŮˊŬɚɐɗŮɡůɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ 

ˊŬɟŬɔɧɛŮɜɤɜ ůɡůəŮɡɩɜ. 
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- Personnel training 

Ⱥˊɑůɖɠ ůɖɛŬɜŰɘəɐ ŭɘŬŭɘəŬůɑŬ ŮɑɜŬɘ ɖ ŮəˊŬɑŭŮɡůɖ Űɞɡ ˊɟɞůɤˊɘəɞɨ əŬɘ ɞɘ ŭɞəɘɛɏɠ ŮɜŬɚɚŬɔɐɠ 

ɗɏůŮɤɜ ŮɟɔŬůɑŬɠ ŬɜŬűɞɟɘəɎ ɛŮ Űɞ ɜɏɞ Űɨˊɞ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ. Ƀɘ ŮɟɔŬɕɧɛŮɜɞɘ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮəˊŬɘŭŮɡŰɞɨɜ əŬɘ ɜŬ ŭɞəɘɛŬůŰɞɨɜ ůŰɞ ɜɏɞ ůŰɡɚ ˊŬɟŬɔɤɔɐɠ. 

- U-Shape optimization 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ɛŮ Űɖɜ ɏɜŬɟɝɖ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ. ũɘŬ Űɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɏɟɔɞɡ ŬˊŬɘŰŮɑŰŬɘ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ 

ˊɞɟŮɑŬɠ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ ˊŬɟŬɔɤɔɐɠ ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ ɏɜŬ ŮɚɎɢɘůŰɞ ŭɘɎůŰɖɛŬ ɛŮŰɎ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ Űɖɠ. Ƀ ŮɚɎɢɘůŰɞɠ ɢɟɧɜɞɠ ɗŬ ŮɑɜŬɘ ɖ ˊɟɩŰɖ ŮɓŭɞɛɎŭŬ ˊŬɟŬɔɤɔɐɠ. ɆŰɖɜ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɖ ɜɏŬ ɔɟŬɛɛɐ ɗŬ ɡˊɧəŮɘŰŬɘ ůŮ ůɡɜŮɢŮɑɠ ɓŮɚŰɘɩůŮɘɠ ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ ɏɜŬ ɢɟɧɜɞ 

ɛŮŰɎ Űɖɜ ɏɜŬɟɝɖ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ. 

ȷɜŬűɞɟɘəɎ ɛŮ ŰŬ ɞɟɧůɖɛŬ, ɡˊɎɟɢɞɡɜ ŰɟɑŬ ɓŬůɘəɎ, ŰŬ ɞˊɞɑŬ əŬɗɞɟɑɕɞɡɜ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ɏɟɔɞɡ. ɇɞ 

ˊɟɩŰɞ ŮɑɜŬɘ Űɞ kick-off meeting  əŬŰɎ Űɞ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ɖ ˊŬɟɞɡůɑŬůɖ Űɞɡ ɏɟɔɞɡ əŬɘ ɖ ŬɜɎɗŮůɖ. ɇɞ 

kick-off meeting ɞɡůɘŬůŰɘəɎ ůɖɛŬŰɞŭɞŰŮɑ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ɏɟɔɞɡ, ɗŮɤɟŮɑŰŬɘ ůɖɛŮɑɞ ɛŮ ɢɟɞɜɘəɐ 

ŭɘɎɟəŮɘŬ t=0. ɇŬ ŮˊɧɛŮɜŬ ŭɨɞ ɃɟɧůɖɛŬ ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɎ ɔɘŬ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ɏɟɔɞɡ əŬɗɩɠ ŬˊɞŰŮɚɞɨɜ 

ŰŬɡŰɧɢɟɞɜŬ ɢɟɞɜɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɞ Űɏɚɞɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

Ŭˊɧůɡɟůɖ Űɤɜ ŭɨɞ Ŭˊɧ Űɘɠ ŰɟŮɑɠ ɔɟŬɛɛɏɠ Űɞɡ ɣɡɔŮɑɞɡ. ɇŬ ɔŮɔɞɜɧŰŬ ŬɡŰɎ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɔɘŬ Űɞ ɏɟɔɞ 

əŬɗɩɠ ɞɘ ŬɜŰɑůŰɞɘɢɞɘ ɢɩɟɞɘ ˊɟɧəŮɘŰŬɘ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ ɛŮŰŮɔəŬŰɎůŰŬůɖ Űɖɠ  ɔɟŬɛɛɐɠ ˊɟɧ - 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ Űɖɠ ŰɟɑŰɖɠ ɔɟŬɛɛɐɠ Űɞɡ ɣɡɔŮɑɞɡ əŬɘ ŬɜŰɑůŰɞɘɢŬ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ U-

shape. ɈˊɎɟɢŮɘ Ŭəɧɛɖ ɏɜŬ ŰŮɚŮɡŰŬɑɞ ɞɟɧůɖɛɞ ˊɞɡ ŮɑɜŬɘ ɖ ŮűŬɟɛɞɔɐ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ 

U- shape. ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ Űɞ ɏɟɔɞ ŭŮɜ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ Űɖɜ ŮɔəŬŰɎůŰŬůɖ 

Űɖɠ ɜɏŬɠ ɔɟŬɛɛɐɠ. ȷˊŬɘŰŮɑŰŬɘ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ Űɖɠ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɖ ŰŮɚŮɡŰŬɑŬ 

űɎůɖ Űɞɡ ɏɟɔɞɡ, ŭɘɎɟəŮɘŬɠ ŰŮůůɎɟɤɜ ŮɓŭɞɛɎŭɤɜ. 

ȼ ŬɜɎɗŮůɖ ůŰɞɡɠ ˊɧɟɞɡɠ,  ŬűɞɟɎ ɡˊŬɚɚɐɚɞɡɠ əŬɘ ˊɟɞɥůŰɎɛŮɜɞɡɠ Ŭˊɧ ŰŬ ŮɛˊɚŮəɧɛŮɜŬ ŰɛɐɛŬŰŬ. ȾŬŰ 

ȭ ŮɝŬɑɟŮůɖ ɖ ˊŮɟɑˊŰɤůɖ Űɞɡ çMaintenanceè   ɧˊɞɡ ɖ ŬɜɎɗŮůɖ ŭŮɜ ŬűɞɟɎ ůɡɔəŮəɟɘɛɏɜɞ ˊɟɧůɤˊɞ, 

ŬɚɚɎ ɔŮɜɘəɎ Ŭɜɗɟɩˊɞɡɠ Ŭˊɧ Űɞ ŰɛɐɛŬ Űɖɠ ɆɡɜŰɐɟɖůɖɠ.  Ƀɘ ˊŮɟɘˊŰɩůŮɘɠ ŬɡŰɏɠ Ŭűɞɟɞɨɜ ˊɧɟɞɡɠ Űɨˊɞɡ 

work, Ůɜɩ ɖ ˊŮɟɑˊŰɤůɖ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ůɡɜŮɟɔɎŰɖ ɗŬ ɢŬɟŬəŰɖɟɘůɗŮɑ ɤɠ material ůŰɞ MS. Project, 

ɧˊɞɡ ɗŬ ɔɑɜŮɘ ɖ ŬɜɎɚɡůɖ Űɞɡ ɏɟɔɞɡ. 
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ʃʾ˄ʰˁʰˌ 1 ɲˇ˃ʽˁʺ ɮ˄ʱ˂ˎˋʹ ˍˇˎ ɴˊʴˇˎ ό².{ύ71 

                                                           
71 ʃʹʴʺΥ B/S/H A.B.E 

WBS Task_Name Resource_Initials Type Summary Milestone

1 U-shape line 2 Fixed DurationYes No

1.1 Kick-off meeting Fixed DurationNo Yes

1.2 Installation of Bridge & additional conveyors Fixed DurationYes No

1.2.1 Decision about U-shape & TT line final position P;D;D;F;G;K;M;P;S;KFixed DurationNo No

1.2.2 Preparation of specification for connection of U-shape with existing line, offers by subcontractor P Fixed DurationNo No

1.2.3 Preparation of new conveyors / bridge S Fixed DurationNo No

1.2.4 Installation of conveyors & elevator #1 to existing collector line S Fixed DurationNo No

1.2.5 Installation of elavator#2 to U-shape & Bridge S Fixed DurationNo No

1.3 Logistics Preparation Fixed DurationYes No

1.3.1 Preparation of a list with the required materials for the assy of all the Vibs, Group in variants K;P Fixed DurationNo No

1.3.2 Gathering of material information (i.e. packaging from suppliers)  & selection of transportation box for assembly lineS Fixed DurationNo No

1.3.3 Kanban/Supermarket/ Milkrunner calculation S Fixed DurationNo No

1.3.4 Order of logistics equipment S Fixed DurationNo No

1.3.5 Organizing picking zones and warehouse area S Fixed DurationNo No

1.3.6 Preparation of milkrunner program for variants S Fixed DurationNo No

1.3.7 Pre-production of stock in line3 N Fixed DurationNo No

1.4 Racks Preparation Fixed DurationYes No

1.4.1 Design/construction of new racks F Fixed DurationNo No

1.4.2 Installation of new racks to FAK area F Fixed DurationNo No

1.5 Sub-assemblies Fixed DurationYes No

1.5.1 Preparation of sub-assemblies layout P;M Fixed DurationNo No

1.5.2 Preparation of air and lighting infrastructure of sub-assemblies M;S Fixed DurationNo No

1.5.3 Transfer of sub-assemblies to new position M Fixed DurationNo No

1.6 Line Balancing Fixed DurationYes No

1.6.1 Preparation of line balancing F;K Fixed DurationNo No

1.7 Area Preparation Fixed DurationYes No

1.7.1 End of KGN production Fixed DurationNo Yes

1.7.2 Dismantling of KGN line M Fixed DurationNo No

1.7.3 End of KDN production (22 Nov.) Fixed DurationNo Yes

1.7.4 Dismantling of KDN line M Fixed DurationNo No

1.7.5 Preparation of ground-floor for installation of U shape & sub-assemblies Z Fixed DurationNo No

1.7.6 Preparation of ground-floor for TKS installation Z Fixed DurationNo No

1.7.7 Preparation of ground-floor for installation of 2 elevators Z Fixed DurationNo No

1.8 TT Line Shift Fixed DurationYes No

1.8.1 Trial of TKS carrier loading from new position D;G Fixed DurationNo No

1.8.2 Preparation of detailed TKS new position layout D;P Fixed DurationNo No

1.8.3 Preparation of specification for suppliers D Fixed DurationNo No

1.8.4 Offer from supplier D Fixed DurationNo No

1.8.5 Detailed description of oven & conveyors modifications D Fixed DurationNo No

1.8.6 Specification of required air / lighting infrastructure modifications D Fixed DurationNo No

1.8.7 Preparation of software program for TKS carrier & conveyors D;G Fixed DurationNo No

1.8.8 Preparation of timeline for KDN & KGN fixture dismantling D;B Fixed DurationNo No

1.8.9 Specification of area for KDN & KGN fixtures transfer D;B Fixed DurationNo No

1.8.10 Specification of area for KDN conveyors transfer D;B Fixed DurationNo No

1.8.11 TKS material flow & required layout / corridor modification D Fixed DurationNo No

1.8.12 Investigation of new method for inner-liner transfer from COMI to line D Fixed DurationNo No

1.8.13 Investigation of new position for Top electronic and timeline for its transfer D Fixed DurationNo No

1.8.14 Investigation of new position for Gruko office + buffer and timeline for its transfer D Fixed DurationNo No

1.8.15 Investigation of repair area reduction D Fixed DurationNo No

1.8.16 Preparation of air and lighting infrastructure of TT line D Fixed DurationNo No

1.8.17 Transfer of TT line to new area D Fixed DurationNo No

1.9 FTH special equipment Fixed DurationYes No

1.9.1 Preparation of area for test of FTH special equipment (i.e. Elabo, workpiece carriers) B Fixed DurationNo No

1.9.2 Preparation & Test of FTH special equipment (i.e. Elabo, workpiece carriers) P;B Fixed DurationNo No

1.9.3 Preparation of Elabo R Fixed DurationNo No

1.9.4 Electrical Trial of WPC P Fixed DurationNo No

1.9.5 Trial of Battery chargers B Fixed DurationNo No

1.9.6 Trial of lifting device for concrete B Fixed DurationNo No

1.9.7 Order of new baterries for WPC B Fixed DurationNo No

1.9.8 Preparation of fixtures for WPC (for palets) P Fixed DurationNo No

1.10 Personnel training Fixed DurationYes No

1.10.1 Job rotation K Fixed DurationNo No

1.10.2 Training with work-piece carrier K Fixed DurationNo No

1.10.3 Training on new test stations K Fixed DurationNo No

1.11 Start of production in U-shape line Fixed DurationNo Yes

1.12 Ramp-up B;D;F;G;K;M;N;P;P Fixed DurationNo No

1.13 U-Shape optimization B;D;F;G;K;M;N;P;P Fixed DurationNo No
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3.4 ȺəŰɑɛɖůɖ ɢɟɞɜɞŭɘŬɔɟɎɛɛŬŰɞɠ Űɞɡ ɏɟɔɞɡ ɛŮ Űɖɜ ɛɏɗɞŭɞ PERT 

ɀɘŬ Ŭˊɧ Űɘɠ ɓŬůɘəɏɠ ŮˊɘŭɘɩɝŮɘɠ əɎɗŮ əŬŰŬůəŮɡŬůŰɘəɐɠ ŮˊɘɢŮɑɟɖůɖɠ, ɖ ɞˊɞɑŬ ɏɢŮɘ ŬɜŬɚɎɓŮɘ Űɖɜ 

ŮəŰɏɚŮůɖ Ůɜɧɠ ɏɟɔɞɡ, ŮɑɜŬɘ ɖ ɓŮɚŰɑɤůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɞɡ ŭɡɜŬɛɘəɞɨ əŬɘ ɖ ɛŮɑɤůɖ Űɞɡ 

ůɡɜɞɚɘəɞɨ əɧůŰɞɡɠ Űɞɡ ɏɟɔɞɡ. ȷˊŬɘŰŮɑŰŬɘ, ůɡɜŮˊɩɠ, ɞɟɗɞɚɞɔɘəɧɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ əŬɘ ɞɟɔɎɜɤůɖ 

Űɤɜ ŮɟɔŬůɘɩɜ, ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ ŬˊɩɚŮɘŮɠ ŮɟɔŬŰɞɤɟɩɜ əŬɘ ˊŮɟɑɞŭɞɘ ŬəɘɜɖůɑŬɠ Űɞɡ 

ɛɖɢŬɜɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ ɚɧɔɤ əŬəɐɠ əŬŰŬɜɞɛɐɠ Űɞɡ ůŰɞ ɏɟɔɞ. 

ȼ ŮəŰɏɚŮůɖ, əŬŰɎ ůɡɜɏˊŮɘŬ, əɎɗŮ ɏɟɔɞɡ ŬˊŬɘŰŮɑ Űɖɜ Ůə Űɤɜ ˊɟɞŰɏɟɤɜ ɛŮɚɏŰɖ əŬɘ Űɞɜ ɢɟɞɜɘəɧ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɖɠ ɡɚɞˊɞɑɖůɐɠ Űɞɡ, ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ŰŬɢɨŰŮɟɖ əŬɘ ɞɘəɞɜɞɛɘəɧŰŮɟɖ ŮəŰɏɚŮůɐ 

Űɞɡ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɛŮɚŮŰɎŰŬɘ ɖ ŬɜɎɚɡůɖ ɧɚɤɜ Űɤɜ ŮɟɔŬůɘɩɜ əŬɘ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɞɘ ɞˊɞɑŮɠ 

ˊɟɏˊŮɘ ɜŬ ɞɚɞəɚɖɟɤɗɞɨɜ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ əɎɗŮ ɏɟɔɞɡ. 

ȼ ɛɏɗɞŭɞɠ Pert (Project Evaluation and Review Technique) ŮˊɘɜɞɐɗɖəŮ ɛŮ ůŰɧɢɞ Űɖɜ əɎɚɡɣɖ Űɖɠ 

ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŬˊɟɧɓɚŮˊŰɞɡɠ ˊŬɟɎɔɞɜŰŮɠ. ɂŮəɑɜɖůŮ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ ůŮ ɏɟɔŬ 

ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ŮɡŬɘůɗɖůɑŬ ůŮ ˊɘɗŬɜɏɠ ɢɟɞɜɘəɏɠ ɛŮŰŬɓɞɚɏɠ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɞɡɠ, ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɏɟɔŬ ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ ɔɘŬ ˊɟɩŰɖ űɞɟɎ, əŬŰŬůəŮɡŬůŰɘəɎ ɏɟɔŬ, ŮɡŬɑůɗɖŰŬ ůŰɘɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ əŰɚ.. ɔɘŬ ɜŬ əŬŰŬɚɐɝŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůɢŮŭɧɜ ůŮ ɧɚŬ ŰŬ ɏɟɔŬ. 

ɄŮɟɘɔɟŬűɐ Űɖɠ ɛŮɗɧŭɞɡ 

ũɘŬ əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɞɟɑɕɞɜŰŬɘ ŰɟŮɑɠ ɢɟɞɜɘəɏɠ ŭɘɎɟəŮɘŮɠ: 

- Ƀ ȷɘůɘɧŭɞɝɞɠ ɉɟɧɜɞɠ (Optimistic time) a, ˊɞɡ ŮəűɟɎɕŮɘ Űɘɠ ˊɘɞ ŬɘůɘɧŭɞɝŮɠ ˊɟɞɓɚɏɣŮɘɠ (ɧŰŬɜ ɧɚŬ 

ɏɟɗɞɡɜ ɓɞɚɘəɎ). 

- Ƀ ȷˊŬɘůɘɧŭɞɝɞɠ ɉɟɧɜɞɠ (Pessimistic Time) b, ˊɞɡ ŮəűɟɎɕŮɘ Űɘɠ ŬˊŬɘůɘɧŭɞɝŮɠ ˊɟɞɓɚɏɣŮɘɠ (ɧŰŬɜ ɧɚŬ 

ɏɚɗɞɡɜ ŬɜɎˊɞŭŬ). 

- Ƀ ɄɘɗŬɜɧɠ ɉɟɧɜɞɠ (Most Likely Time) m, ˊɞɡ ŮəűɟɎɕŮɘ ŬɡŰɧ, ˊɞɡ ůɡɜɐɗɤɠ ůɡɛɓŬɑɜŮɘ (Űɞ 

ůŰŬŰɘůŰɘəɎ ˊɘɗŬɜɧ). 

ȼ ɀɏůɖ ɇɘɛɐ (Mean) Űɖɠ əŬŰŬɜɞɛɐɠ ȸɐŰŬ əŬɗɞɟɑɕŮɘ Űɞɜ ȷɜŬɛŮɜɧɛŮɜɞ ɉɟɧɜɞ (Expected Time) ï Te 

əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ŭɖɚŬŭɐ Űɞɜ ŬˊŬɟŬɑŰɖŰɞ ɛɏůɞ ɢɟɧɜɞ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ. ȰŰůɘ ůŮ əɎɗŮ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ i ɗŬ ŬɜŰɘůŰɞɘɢŮɑ ɛɘŬ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ ˊɞɡ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ůɢɏůɖ: 

 

ȼ ȹɘŬəɨɛŬɜůɖ ɐ ŭɘŬůˊɞɟɎ (Variance) ůi
2 Űɞɡ ɢɟɧɜɞɡ əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ i ůɡɛˊɑˊŰŮɘ ɛŮ Űɖ 

ŭɘŬəɨɛŬɜůɖ Űɖɠ ȾŬŰŬɜɞɛɐɠ ȸɐŰŬ ɔɘŬ Űɖɜ ɞˊɞɑŬ ɘůɢɨŮɘ: 
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ȼ ŭɘŬəɨɛŬɜůɖ Űɞɡ ɢɟɧɜɞɡ ɧɚɞɡ Űɞɡ ɏɟɔɞɡ ůɞɚ2 ɘůɞɨŰŬɘ ɛŮ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ ŭɘŬəɡɛɎɜůŮɤɜ Űɤɜ 
ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɖɠ əɟɑůɘɛɖɠ ŭɘŬŭɟɞɛɐɠ Űɞɡ. ȷɜ ɡˊɎɟɢɞɡɜ ˊŮɟɘůůɧŰŮɟŮɠ Űɖɠ ɛɘŬɠ əɟɑůɘɛŮɠ ŭɘŬŭɟɞɛɏɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮəŮɑɜɖ, ́ ɞɡ ɏɢŮɘ Űɖ ɛŮɔŬɚɨŰŮɟɖ ŭɘŬəɨɛŬɜůɖ. 

ȸŬůɘəɐ ˊɟɞɦˊɧɗŮůɖ, ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ˊɘɗŬɜɧŰɖŰŬɠ ɞɚɞəɚɐɟɤůɖɠ Ůɜɧɠ ɏɟɔɞɡ ůŰɞɜ ɇŬəŰɧ 

ɉɟɧɜɞ ɇɢ, ŮɑɜŬɘ ɖ ˊŬɟŬŭɞɢɐ, ɧŰɘ, ŬɡŰɧɠ ɞ ɢɟɧɜɞɠ ŬəɞɚɞɡɗŮɑ Űɖɜ ȾŬɜɞɜɘəɐ ȾŬŰŬɜɞɛɐ (Normal 

Distribution). 

 
ɇɘɛɐ ɛŮŰŬɓɚɖŰɐɠ ɉ əŬɜɞɜɘəɐɠ əŬŰŬɜɞɛɐɠ 

 

 
 

ɇŬəŰɧɠ ɢɟɧɜɞɠ 

 

 

ɾʶ ʲʱˋʹ ˍʰ ˉʰˊʰˉʱ˄˖ ˉˊˇˁˏˉˍʶʽ ˇ ˉʾ˄ʰˁʰˌ н 
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ʃʾ˄ʰˁʰˌ 2 ʁ ˁˍʾ˃ʹˋʹ ˔ˊˈʵʽʰʴˊʱ˃˃ʰˍˇˌ ʷˊʴˇˎ ˃ʶ PERT Analysis 

 

ȷˊɧ Űɖɜ ŬɜɎɚɡůɖ ɛŮ Űɖɜ ɛɏɗɞŭɞ Pert ˊɟɞəɨˊŰŮɘ ɧŰɘ ɛɏɔɘůŰɖ ŭɘɎɟəŮɘ Űɞɡ ɏɟɔɞɡ ɛˊɞɟŮɑ ɜŬ űŰɎůŮɘ Űɘɠ 

30,7 ŮɓŭɞɛɎŭŮɠ, Ůɜɩ ɖ ŮɚɎɢɘůŰɖ Űɘɠ 23, 7. ȼ ŬɜɎɚɡůɖ ɏɔɘɜŮ ŭɑɜɞɜŰŬɠ Űɘɠ Ůɝɐɠ ɓŬɟɨŰɖŰŮɠ Optimistic: 2, 

Expected: 3, Pessimistic: 1. ɆŰɖɜ ŮɘəɧɜŬ  ŭɘŬəɟɑɜɞɡɛŮ Űɞ əɟɑůɘɛɞ ɛɞɜɞˊɎŰɘ Űɞɡ ɏɟɔɞɡ, ɧˊɞɡ ɛˊɞɟɞɨɛŮ 

ɜŬ ŭɘŬˊɘůŰɩůɞɡɛŮ ɧŰɘ ɞɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ŮɟɔŬůɑŮɠ Ŭűɞɟɞɨɜ ůŰɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɜŬ 

ɡˊɞŭŮɢŰŮɑ Űɖɜ ɜɏŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ, Űɖɜ ŮɔəŬŰɎůŰŬůɖ əŬɘ ɏɚŮɔɢɞ Űɞɡ Ůɘŭɘəɞɨ Ůɝɞˊɚɘůɛɞɨ əŬɘ Űɖɜ 

WBS Task_Name Duration Optimistic Duration Expected Duration Pessimistic Duration

1 U-shape line 2 25,67 wks 23,7 wks 27 wks 30,7 wks

1.1 Kick-off meeting 0 wks 0 wks 0 wks 0 wks

1.2 Installation of Bridge & additional conveyors 16 wks 13 wks 17 wks 19 wks
1.2.1 Decision about U-shape & TT line final position 1,17 wks 1 wk 1 wk 2 wks

1.2.2 Preparation of specification for connection of U-shape with existing line, offers by subcontractor 1,67 wks 1 wk 2 wks 2 wks

1.2.3 Preparation of new conveyors / bridge 11,5 wks 10 wks 12 wks 13 wks

1.2.4 Installation of conveyors & elevator #1 to existing collector line 1,67 wks 1 wk 2 wks 2 wks

1.2.5 Installation of elavator#2 to U-shape & Bridge 1,67 wks 1 wk 2 wks 2 wks

1.3 Logistics Preparation 12,5 wks 11 wks 13 wks 15 wks

1.3.1 Preparation of a list with the required materials for the assy of all the Vibs, Group in variants 2,67 wks 1 wk 3 wks 5 wks

1.3.2 Gathering of material information (i.e. packaging from suppliers)  & selection of transportation box for assembly line3,33 wks 2 wks 4 wks 4 wks

1.3.3 Kanban/Supermarket/ Milkrunner calculation 2,5 wks 1 wk 3 wks 4 wks

1.3.4 Order of logistics equipment 1,67 wks 1 wk 2 wks 2 wks

1.3.5 Organizing picking zones and warehouse area 3,83 wks 3 wks 4 wks 5 wks

1.3.6 Preparation of milkrunner program for variants 3,67 wks 2 wks 4 wks 6 wks

1.3.7 Pre-production of stock in line3 1,67 wks 1 wk 2 wks 2 wks

1.4 Racks Preparation 9,83 wks 10 wks 10 wks 11 wks
1.4.1 Design/construction of new racks 9,5 wks 8 wks 10 wks 11 wks

1.4.2 Installation of new racks to FAK area 3,33 wks 2 wks 4 wks 4 wks

1.5 Sub-assemblies 20,7 wks 18,7 wks 21,7 wks 25,7 wks

1.5.1 Preparation of sub-assemblies layout 5,33 wks 3 wks 6 wks 8 wks

1.5.2 Preparation of air and lighting infrastructure of sub-assemblies 3,5 wks 2 wks 4 wks 5 wks

1.5.3 Transfer of sub-assemblies to new position 1,67 wks 1 wk 2 wks 2 wks

1.6 Line Balancing 6,83 wks 5 wks 7 wks 10 wks
1.6.1 Preparation of line balancing 6,83 wks 5 wks 7 wks 10 wks

1.7 Area Preparation 4,67 wks 5 wks 5 wks 3 wks

1.7.1 End of KGN production 0 wks 0 wks 0 wks 0 wks

1.7.2 Dismantling of KGN line 1,17 wks 1 wk 1 wk 2 wks

1.7.3 End of KDN production (22 Nov.) 0 wks 0 wks 0 wks 0 wks

1.7.4 Dismantling of KDN line 1,17 wks 1 wk 1 wk 2 wks

1.7.5 Preparation of ground-floor for installation of U shape & sub-assemblies 2,5 wks 3 wks 3 wks 0 wks

1.7.6 Preparation of ground-floor for TKS installation 1,17 wks 1 wk 1 wk 2 wks

1.7.7 Preparation of ground-floor for installation of 2 elevators 1,83 wks 2 wks 2 wks 1 wk

1.8 TT Line Shift 19,87 wks19,7 wks 19,7 wks 20,7 wks

1.8.1 Trial of TKS carrier loading from new position 1,17 wks 1 wk 1 wk 2 wks

1.8.2 Preparation of detailed TKS new position layout 1,17 wks 1 wk 1 wk 2 wks

1.8.3 Preparation of specification for suppliers 1 wk 1 wk 1 wk 1 wk

1.8.4 Offer from supplier 1,17 wks 1 wk 1 wk 2 wks

1.8.5 Detailed description of oven & conveyors modifications 1,33 wks 1 wk 1 wk 3 wks

1.8.6 Specification of required air / lighting infrastructure modifications 6,17 wks 3 wks 7 wks 10 wks

1.8.7 Preparation of software program for TKS carrier & conveyors 1 wk 1 wk 1 wk 1 wk

1.8.8 Preparation of timeline for KDN & KGN fixture dismantling 1 wk 1 wk 1 wk 1 wk

1.8.9 Specification of area for KDN & KGN fixtures transfer 1,17 wks 1 wk 1 wk 2 wks

1.8.10 Specification of area for KDN conveyors transfer 1,17 wks 1 wk 1 wk 2 wks

1.8.11 TKS material flow & required layout / corridor modification 1,17 wks 1 wk 1 wk 2 wks

1.8.12 Investigation of new method for inner-liner transfer from COMI to line 1,17 wks 1 wk 1 wk 2 wks

1.8.13 Investigation of new position for Top electronic and timeline for its transfer 1,17 wks 1 wk 1 wk 2 wks

1.8.14 Investigation of new position for Gruko office + buffer and timeline for its transfer 1 wk 1 wk 1 wk 1 wk

1.8.15 Investigation of repair area reduction 1 wk 1 wk 1 wk 1 wk

1.8.16 Preparation of air and lighting infrastructure of TT line 3,17 wks 3 wks 3 wks 4 wks

1.8.17 Transfer of TT line to new area 2 wks 2 wks 2 wks 2 wks

1.9 FTH special equipment 15,17 wks13 wks 16 wks 17 wks

1.9.1 Preparation of area for test of FTH special equipment (i.e. Elabo, workpiece carriers) 1 wk 1 wk 1 wk 1 wk

1.9.2 Preparation & Test of FTH special equipment (i.e. Elabo, workpiece carriers) 9,17 wks 5 wks 10 wks 15 wks

1.9.3 Preparation of Elabo 12,17 wks 10 wks 13 wks 14 wks

1.9.4 Electrical Trial of WPC 1,17 wks 1 wk 1 wk 2 wks

1.9.5 Trial of Battery chargers 1,17 wks 1 wk 1 wk 2 wks

1.9.6 Trial of lifting device for concrete 1,17 wks 1 wk 1 wk 2 wks

1.9.7 Order of new baterries for WPC 1,17 wks 1 wk 1 wk 2 wks

1.9.8 Preparation of fixtures for WPC (for palets) 5,33 wks 4 wks 6 wks 6 wks

1.10 Personnel training 20,67 wks18 wks 22 wks 22 wks

1.10.1 Job rotation 13,83 wks 13 wks 14 wks 15 wks

1.10.2 Training with work-piece carrier 3,5 wks 2 wks 4 wks 5 wks

1.10.3 Training on new test stations 3,5 wks 2 wks 4 wks 5 wks

1.11 Start of production in U-shape line 0 wks 0 wks 0 wks 0 wks
1.12 Ramp-up 1,17 wks 1 wk 1 wk 2 wks

1.13 U-Shape optimization 3,83 wks 3 wks 4 wks 5 wks
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ŮəŬˊɑŭŮɡůɖ Űɞɡ ˊɟɞůɤˊɘəɞɨ. ȺɘŭɘəɧŰŮɟŬ ɞɘ ŭɨɞ ŰŮɚɡŰŬɑŮɠ əɟɨɓɞɡɜ əŬɘ Űɞɡ ˊŮɟɘůůɧŰŮɟɞɡɠ əɘɜŭɨɜɞɡɠ 

ɔɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŭɘŬɟəɏůɞɡɜ ŬɟəŮŰɎ ɐ əŬɘ ɜŬ Ŭɡɝɐůɞɡɜ Űɞ əɧůŰɞɠ Űɞɡ ɏɟɔɞɡ. 

 

ɳʽˁˈ˄  h19 Critical Path 

 

3.5 Material & info flow management 

ɆŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ ɗŬ ŮɝŮŰɎůɞɡɛŮ Űɖɜ ŭɘɞɘɐůɖ ɟɞɩɜ Űɧůɞ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɧůɞ əŬɘ Űɤɜ ŬɔŬɗɩɜ 

əŬɘ Űɞɡ ɏɟɔɞɡ əŬɘ ɗŬ ůɡɔəɟɑɜɞɡɛŮ Űɖɜ ˊɟɞɖɔɞɨɛŮ ŮɘəɧɜŬ ɛŮ Űɖɜ ˊɟɞůŭɤəɧɛŮɜɖ. ũɘŬ Űɖɜ əŬɨŰŮɟɖ 

ŬˊɞŰɨˊɤůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɏɗɞŭɞɠ Űɞɡ Value stream mapping. ȰŰůɘ, ɚɞɘˊɧɜ ůŰɖɜ 

ŮɘəɧɜŬ 19 Űɖɜ ɟɞɐ Űɤɜ ˊɚɖɟɞűɞɟɑɤɜ Ŭˊɧ Űɞɜ ˊŮɚɎŰɖ  ůŰɞ ŰɛɐɛŬ ŮűɞŭɘŬůɛɞɨ ɛŮ Űɖɜ ɢɟɐůɖ Űɞɡ 

ŭɘŬŭɘəŰɨɞɡ əŬɘ Űɞɡ ERP Ůűɧůɞɜ ŮɑɜŬɘ əɞɘɜɧ. Ⱥɜ ˊɟɞəŮɑɛɏɜɞ ɞ ˊŮɚɎŰɖɠ ŮɑɜŬɘ ɖ ɛɖŰɟɘəɐ ŮŰŬɘɟŮɑŬ ɖ 

ɞˊɞɑŬ ŭɏɢŮŰŬɘ Űɞɜ ůɨɜɞɚɞ Űɞɡ ɧɔəɞɡ Űɤɜ ˊŬɟŬɔɔŮɚɑɤɜ əŬɘ Űɘɠ ŭɘŬɜɏɛŮɘ ůŰŬ ŭɘɎűɞɟŬ ŮɟɔɞůŰɎůɘŬ Űɞɡ 

ɞɛɑɚɞɡ. Ⱥˊɧɛɏɜɤɠ ɞ ŭɑŬɡɚɞɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɑɜŬɘ əɞɘɜɧɠ (SAP). Ⱥɜ ůɡɜŮɢŮɑŬ Űɞ ŰɛɐɛŬ ŮűɞŭɘŬůɛɞɨ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ ɛŮŰŬűɟɎɕŮɘ ɛɏůɤ Űɞ MRP Űɘɠ ˊŬɟŬɔɔŮɚɑŮɠ ůŮ Ɏ ɨɚŮɠ əŬɘ ɛŮŰŬɓɘɓɎɕŮɘ Űɘɠ ŬɜɎɔəŮɠ ɤɠ 

ˊŬɟŬɔɔŮɚɑŮɠ ůŰɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ. ɄŬɟɎɚɚɖɚŬ ŮəŭɑŭŮɘ ŮɜŰɞɚɏɠ ˊŬɟŬɔɤɔɐɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ 

ˊŬɟŬɔɔŮɚɑŮɠ. Ƀɘ ˊŬɟŬɔɔŮɚɑŮɠ ŮəŰŮɚɞɨɜŰŬɘ ɛŮ ůŮɘɟɎ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ.  

Ƀɘ ŮɘůŮɟɢɧɛŮɜŮɠ Ɏ ɨɚŮɠ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŰɞ Plant warehouse əŬɘ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɖɜ ˊŬɟŬɔɤɔɐ ɛŮ 

ůɨůŰɖɛŬ Push ɧŰŬɜ ɕɖŰɖɗɞɨɜ. Ⱦɞɘɜɩɠ ɛŮŰŬűɏɟɞɜŰŬɘ ˊɞůɧŰɖŰŮɠ ůɨɛűɤɜŬ ɛŮ Űɖɜ ůɡůəŮɡŬůɑŬ Űɞɡ 
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ˊɟɞɛɖɗŮɡŰɐ əŬɘ ɧɢɘ ůɨɛűɤɜŬ ɛŮ Űɖɜ ɕɐŰɖůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ 

ˊɚŮɞɜɎɕɞɜ ŬˊɧɗŮɛŬ ůŰɞɜ ɢɩɟɞ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɜŬ ɏɚɚŮɘɣɖ ɢɩɟɞɡ. 

Ƀɘ ɔɟŬɛɛɏɠ ˊŬɟŬɔɤɔɐɠ ŮəŰŮɚɞɨɜ ůŮɘɟɘŬəɎ Űɘɠ ŮɜŰɞɚɏɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ŭɑɜɞɡɜ ɤɠ output ůŰɖɜ Ŭˊɞɗɐəɖ 

ŮŰɞɑɛɤɜ ˊɟɞɘɧɜŰɤɜ Űɞ ˊŬɟŬɢɗɏɜ ŮɛˊɧɟŮɡɛŬ. Ⱥɜ ůɡɜŮɢŮɑŬ ɖ Ŭˊɞɗɐəɖ Űɤɜ ŮŰɞɑɛɤɜ ˊɟɞŮŰɞɘɛɎɕŮɘ əŬɘ 

ŬˊɞůŰɏɚŮɘ Űɘɠ ˊŬɟŬɔɔŮɚɑŮɠ ůŰɞɜ ˊŮɚɎŰɖ. 
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ɳʽˁˈ˄ʰ 20 Straight Line - old status (VSM) 
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ɳʽˁˈ˄ʰ 21 U - shape line - new status (VSM) 

 

ɆŰɖɜ ɜŮɧŰŮɟɖ ɏəŭɞůɖ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ U-shape line, ɧˊɤɠ ɓɚɏˊɞɡɛŮ ůŰɖɜ ŮɘəɧɜŬ 20, ɡˊɎɟɢɞɡɜ 

əɎˊɞɘŮɠ ɓŮɚŰɘůŰɘˊɞɘɐůŮɘɠ ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ɟɞɐ ɡɚɘəɩɜ ˊɟɞɠ Űɖɜ ˊŬɟŬɔɤɔɐ əŬɘ ŮɜŰɧɠ ŬɡŰɐɠ. ȷɟɢɑəŬ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ˊŮɟɘůůɧŰŮɟŮɠ əŬɘ ɛɘəɟɧŰŮɟŮɠ ɔɟŬɛɛɏɠ ˊɟɞůɡɜŬɟɞɚɞɔɐůɖɠ ɞɘ ɞˊɞɑŮɠ ŰɟɞűɞŭɞŰɞɨɜ ɛŮ 

ůɨůŰɖɛŬ kanban Űɖɜ ɓŬůɘəɐ ɔɟŬɛɛɐ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (u-shape line). ȷɜŰɑůŰɞɘɢŬ ɞɘ ɔɟŬɛɛɏɠ 

ˊɟɞůɡɜŬɟɛɞɚɧɔɖůɖɠ ŰɟɞűɞŭɞŰɞɨɜŰŬɘ ůŮ ůɨůŰɖɛŬ Kanban  - sequence. ȹɖɚŬŭɐ ŰɟɞűɞŭɞŰɞɡɜŰŬɘ ɛŮ Ɏ 

ɨɚŮɠ ůɡɛűɤɜɞɜŬ ɛŮ Űɘɠ ŮɜŰɞɚɏɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɛɧɜɞ ůŰɘɠ ŬˊŬɘŰɞɨɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ əŬŰɎ MRP. 

ȷɡŰɞɛɎŰɤɠ ɛŮɘɩɜŮŰŬɘ Űɞ ŬˊɧɗŮɛŬ ůŰɞɜ ɢɩɟɞ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŬɚɚɎ əŬɘ ůŰɖɜ Ŭˊɞɗɐəɖ. ȷəɧɛɖ Űɞ 

ůɨůŰɖɛŬ ŬɚɚɎɕŮɘ Ŭˊɧ Push ůŮ Pull.Ⱥˊɑůɖɠ ŰɖɟŮɑŰŬɘ ˊɚɏɞɜ Űɞ FIFO Űɧɠ ɛŮŰŬɝɨ Űɤɜ ɔɟŬɛɛɩɜ 

ˊŬɟŬɔɤɔɐɠ, ɧůɞ əŬɘ ˊɟɞɠ Űɖɜ Ŭˊɞɗɐəɖ ŮŰɞɑɛɤɜ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɓŮɚŰɘɩɜŮɘ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɚŬɗɩɜ 

əŬɘ ˊɞɘɞŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ. Ⱥˊɑůɖɠ əŬŰɎ Űɖɜ ɏɝɞŭɞ Űɤɜ ůɡůəŮɡɩɜ Ŭˊɧ Űɖɜ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ 

ɔɑɜŮŰŬɘ ɖɚŮəŰɟɞɚɞɔɘəɧɠ ɏɚŮɔɢɞɠ. ȷɡŰɧ Űɞ ůŰɎŭɘɞ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɧ əŬɗɩɠ ɓŮɚŰɘɩɜŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɤɜ ɏŰɞɘɛɤɜ ˊɟɞɘɧɜŰɤɜ. 
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ɀŮ Űɘɠ ˊŬɟŬˊɎɜɤ ŬɚɚŬɔɏɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ əŬɚɨŰŮɟɞɠ ɏɚŮɔɢɞɠ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɚŬɗɩɜ. ɀŮɘɩɜŮŰŬɘ 

ůɖɛŬɜŰɘəɎ Űɞ ɟɑůəɞ əŬɘ ɖ ŬɝɑŬ Űɖɠ Ŭˊɞɗɐəɖɠ. ȺɜŰɞɨŰɞɘɠ, ŬɡŰɐ ɖ ŭɞɛɐ ŬˊŬɘŰŮɑ ˊɞɚɨ əŬɚŬ 

ŮəˊŬɘŭŮɡɛɏɜɞ ˊɟɞůɤˊɘəɧ əŬɘ ŮɡɏɚɘəŰɖ ˊŬɟŬɔɤɔɐ, ɏŰůɘ ɩůŰŮ ɜŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɘɠ ɝŬűɜɘəɏɠ 

ŬɡɝɞɛŮɘɩůŮɘɠ Űɖɠ ɕɐŰɖůɖɠ. Ⱥɜ ˊɟɞəŮɘɛɏɜɞ, ɖ U- shape line ŮɝɡˊɖɟŮŰŮɑ ůŮ ˊɞɚɨ ɛŮɔɎɚɞ ˊɞůɞůŰɧ ŬɡŰɧɜ 

Űɞɜ ůəɞˊɧ əŬɗɩɠ ɏɢŮɘŰɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɡɝɞɛŮɘɩɜŮɘ Űɖɜ ŭɡɜŬɛɘəɧŰɖŰŬ Űɖɠ (capacity) ɔɟɐɔɞɟŬ əŬɘ 

ŮɨəɞɚŬ.  

 

3.6 SWOT Analysis 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɛŮŰŬŰɟɞˊɐɠ Űɞɡ ɛɞɜŰɏɚɞɡ ˊŬɟŬɔɤɔɐɠ Ŭˊɧ Űɞ straight line ůŮ u-shape ŮɑɜŬɘ 

ůəɧˊɘɛɖ ɖ ŬɜɎɚɡůɖ ɛŮ Űɖɜ ɛɏɗɞŭɞ SWOT, ˊɟɞəŮɑɛŮɜɞɡ ɜŬ ŮɜŰɞˊɘůɗɞɨɜ ŰŬ ůɡɔəɟɘŰɘəɎ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ, ŬɚɚɎ əŬɘ ɞɘ ŬˊŮɘɚɏɠ. ũɘŬ Űɖɜ ŬˊɧűŬůɖ Űɖɠ ɛŮŰŬŰɟɞˊɐɠ ŮɑɜŬɘ Ůɝɑůɞɡ ůɖɛŬɜŰɘəɐ Űɧůɞ ɖ 

SWOT Analysis, ɧůɞ əŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɤɜ, ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŮ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ. ȷɜŬűɞɟɘəɎ ɛŮ 

Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ U-shape line ɤɠ ˊɟɞɠ Űɖɜ straight line, ˊŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ Ůɝɐɠ 

ůŰɞɘɢŮɑŬ: 

ȹɡɜŬŰɎ ůɖɛŮɑŬ (Strengths) 

- ȺɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ˊɟɞəŬɚɞɨɜ ŬˊɩɚŮɘŮɠ, ɧˊɤɠ ɎůəɞˊŮɠ əɘɜɐůŮɘɠ Űɞɡ 
ŮɟɔɎŰɖ, ŬɜŬɛɞɜɐ Űɞɡ ŮɟɔɎŰɖ ɏɤɠ ɜŬ ɏɟɗŮɘ ɛˊɟɞůŰɎ Űɞɡ ɖ ŮˊɧɛŮɜɖ ůɡůəŮɡɐ.  

- ȺɡŮɚɘɝɑŬ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɞɡ ůɡɜɞɚɘəɞɨ Ŭɟɘɗɛɞɨ ˊŬɟŬɔɧɛŮɜɤɜ ŰŮɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ Űɖɠ 

(ŭɡɜŬŰɧŰɖŰŬ ŬɡɝɞɛŮɑɤůɖɠ) 

- ȹɡɜŬŰɧŰɖŰŬɠ ŭɘŬűɞɟɞˊɞɑɖůɖɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ (ˊŬɟŬɔɤɔɐ ˊɞɚɚɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ɛɞɜŰɏɚɤɜ) 

- ũɟɐɔɞɟɞɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ əŬɘ ŬɚɚŬɔɏɠ ˊŬɟŬɔɤɔɐɠ 

- ȹɡɜŬŰɧŰɖŰŬ ŰŬɢɨŰŮɟɖɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ ůŮ ˊɞɘɞŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ 

- ȺɡəɞɚɧŰŮɟɖ Ůɝɘůɞɟɟɧˊɖůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

- ȾŬɚɨŰŮɟɖ ŮˊɘəɞɘɜɤɜɑŬ ï ɟɞɐ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŭɘɞɑəɖůɖ Űɖɠ ɞɛɎŭŬɠ ˊŬɟŬɔɤɔɐɠ 

ȷŭɨɜŬŰŬ ůɖɛŮɑŬ (Weaknesses) 

- ɀɘəɟɧŰŮɟɞɠ ɧɔəɞɠ ˊŬɟŬɔɤɔɐɠ ůɡɔəɟɘŰɘəɎ ɛŮ Űɖɜ straight line 

- ȷɜɎɔəɖ ɔɘŬ ˊŮɟɘůůɧŰŮɟɖ ŮəˊŬɑŭŮɡůɖ ï ɞ ˊɟɏˊŮɘ ɜŬ ɔɜɤɟɑɕŮɘ ɧɚŬ ŰŬ ŮɝŬɟŰɐɛŬŰŬ əŬɘ Űɖɜ 

ůɡɜŬɟɛɞɚɧɔɖůɖ ůŮ ɧɚŬ ŰŬ ŮˊɑˊŮŭŬ 

- ɀŮɔŬɚɨŰŮɟɖ əɧˊɤůɖ ɔɘŬ Űɞɜ ŮɟɔɎŰɖ ï ɞ ŮɟɔɎŰɖɠ ŭŮɜ ŮɑɜŬɘ ůŰŬŰɘəɧɠ, əɘɜŮɑŰŬɘ ɛŬɕɑ ɛŮ Űɞ ˊɟɞɥɧɜ 

ȺɡəŬɘɟɑŮɠ (Opportunities) 

- ȹɡɜŬŰɧŰɖŰŬ ɛŮɑɤůɖɠ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ, ɛŮɑɤůɖ əɧůŰɞɡɠ ˊŬɟŬɔɤɔɐɠ 
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- ȹɡɜŬŰɧŰɖŰŬ ŮɔəŬŰɎůŰŬůɖɠ u-shape ɛŮ ɢŬɛɖɚɐ ŭŬˊɎɜɖ (ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ŮɝŮɘŭɘəŮɡɛɏɜɞɠ 

Ůɝɞˊɚɘůɛɧɠ) 

- ȹɡɜŬŰɧŰɖŰŬ Ůɨəɞɚɖɠ ŮɘůŬɔɤɔɐɠ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ůŰɖɜ ˊŬɟŬɔɤɔɐ 

ȷˊŮɘɚɏɠ (Threats) 

- ɀŮɔŬɚɨŰŮɟɖ əɧˊɤůɖ Űɤɜ ŮɟɔŬŰɩɜ -  ŬˊŬɘŰŮɑ ɛɘəɟɏɠ ɖɚɘəɑŮɠ ɛŮ ɛŮɔŬɚɨŰŮɟŮɠ ŬɜŰɞɢɏɠ 

- ɇɞ ɛɘəɟɧ output ˊŬɟŬɔɤɔɐɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ŬˊŮɘɚɐ ůŮ ɛɘŬ ɝŬűɜɘəɐ Ŭɨɝɖůɖ Űɖɠ ɕɐŰɖůɖɠ 

 

3.7 ȷɜɎɚɡůɖ əɘɜŭɨɜɤɜ əŬŰɎ PMBOK 

ɆɨɛűɤɜŬ ɛŮ Űɞ PMBOK, ɖ ŭɘŬɢŮɑɟɘůɖ əɘɜŭɨɜɞɡ ɔɑɜŮŰŬɘ ɛŮ ɏɝɘ ŭɘŬŭɘəŬůɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɞ 

ůɢŮŭɘŬůɛɧɠ ŭɘŬɢŮɑɟɘůɖɠ əɘɜŭɨɜɞɡ (risk management planning), ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ əɘɜŭɨɜɤɜ (risk 

identification), ɖ ˊɞɘɞŰɘəɐ ŬɜɎɚɡůɖ əɘɜŭɨɜɞɡ (qualitative risk analysis), ɖ ˊɞůɞŰɘəɐ ŬɜɎɚɡůɖ əɘɜŭɨɜɞɡ 

(quantitative risk analysis), ɞ ůɢŮŭɘŬůɛɧɠ Ŭˊɧəɟɘůɖɠ ůŰɞɡɠ əɘɜŭɨɜɞɡɠ (risk response planning) əŬɘ, 

Űɏɚɞɠ, ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ɞ ɏɚŮɔɢɞɠ əɘɜŭɨɜɤɜ (risk monitoring and control).  

3.7.1 ȷɜŬɔɜɩɟɘůɖ Ⱦɘɜŭɨɜɤɜ 

ɂŮəɘɜɩɜŰŬɠ Űɖɜ ŬɜɎɚɡůɖ ůŰɞ ˊŬɟɧɜ ɏɟɔɞ Ŭˊɧ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɤɜ əɘɜŭɨɜɤɜ, Űɞɡɠ ŭɘŬəɟɑɜɞɡɛŮ ůŮ 

ˊɏɜŰŮ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ, ŰŮɢɜɘəɞɑ, ŮɝɤŰŮɟɘəɞɑ, ŮˊɘɢŮɘɟɖůɘŬəɞɑ, ŭɘɞɘəɖŰɘəɞɑ, əŬɘ ɢɟɖůŰɘəɞɑ, ɧˊɤɠ 

űŬɑɜŮŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ. ɀŮ ɓɎůɖ ŬɡŰɏɠ ŰŬ əŬŰɖɔɞɟɑŮɠ ɗŬ ɚɏɔŬɛŮ ɧŰɘ, ůŮ ɧŰɘ ŬűɞɟɎ 

ŰŮɢɜɘəɞɨɠ əɘɜŭɨɜɞɡɠ  ɡˊɎɟɢɞɡɜ ůŮ ɧŰɘ ŬűɞɟɎ Űɞɜ Ůɘŭɘəɧ Ůɝɞˊɚɘůɛɧ ŮˊŬɚɐɗŮɡůɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ 

ůɡůəŮɡɩɜ (elabo) ɔɘŬ Űɖɜ ɜɏŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ. ɆɡɔəŮəɟɘɛɏɜŬ ɡˊɎɟɢŮɘ ɞ əɑɜŭɡɜɞɠ ɜŬ ɛɖɜ 

ɚŮɘŰɞɡɟɔŮɑ ůɤůŰɎ ɞ ɛɖɢŬɜɘůɛɧɠ ŬɡŰɧɠ (űɎůɖ FTH special equipment). 



77 ɳɿʁʆɶʆɮ оΥ ɿʷʰ ʴˊʰ˃˃ʺ ˉʰˊʰʴ˖ʴʺˌ ς ɾʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ 

 

 ɮ˅ʽˇ˂ˈʴʹˋʹ ʇ˂ˇˉˇʾʹˋʹˌ ¦-Shaped ɱˊʰ˃˃ʺˌ ʅˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ | ɮˊʴˎˊ˗ ɹΦ ʊˊʰʴˁʽʰʵʱˁʹ 

 

 

 

ɳʽˁˈ˄ʰ 22 Risk identification in categories 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ əɘɜŭɨɜɞɡɠ ŭɘŬəɟɑɜɞɡɛŮ əɡɟɑɤɠ Űɞɜ əɑɜŭɡɜɞ ɛɖ ɎɛŮůɖɠ 

ŬɜŰŬˊɧəɟɘůɖɠ/əŬɗɡůŰɏɟɖůɖɠ Ŭˊɧ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ ɧˊɞɡ ŬɡŰɞɑ ŮɛˊɚɏəɞɜŰŬɘ. (űɎůɖ Logistics 

Preparation & TT Line Shift). 

ɆŮ ŮˊɘɢŮɘɟɖůɘŬəɧ ŮˊɑˊŮŭɞ ɞ ůɖɛŬɜŰɘəɧŰŮɟɞɠ əɑɜŭɡɜɞɠ ŬűɞɟɎ Űɖɜ əŬɗɡůŰɏɟɖůɖ Űɞɡ ɏɟɔɞɡ ɚɧɔɞ 

ŮɝŬɟŰɐůŮɤɜ Űɤɜ ɛŮɚɩɜ əŬɘ ɛɖ ɝŮəɎɗŬɟɤɜ ˊɟɞŰŮɟŬɘɞŰɐŰɤɜ. ȷˊɧ ŭɘɞɘəɖŰɘəɐ Ɏˊɞɣɖ ɞɘ əɑɜŭɡɜɞɘ 

Ŭűɞɟɞɨɜ əɡɟɑɤɠ Űɖɜ ɛɖ əŬɚɐ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ ɟɞɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ɏɟɔɞɡ. 

ɆŮ ŮˊɑˊŮŭɞ ŰŮɚɘəɞɨ ɢɟɐůŰɖ ɞ ˊɘɞ ůˊɞɡŭŬɑɞɠ əɑɜŭɡɜɞɠ ŬűɞɟɎ ůŰɖɜ ɛɖ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŮəˊŬɑŭŮɡůɖ Űɞɡ 

ˊɟɞůɤˊɘəɞɨ ˊɞɡ ɗŬ ŭɞɡɚɏɣŮɘ ůŰɖɜ ɜɏŬ ɔɟŬɛɛɐ ˊŬɟŬɔɤɔɐɠ (űɎůɖ Personnel training).  

ȺɘŭɘəɧŰŮɟŬ ŮɎɜ ɗɏɚŬɛŮ ɜŬ ŭɞɨɛŮ ůɡɔəŮɜŰɟɤŰɘəɎ Űɞɡɠ əɘɜŭɨɜɞɡɠ, ŬɡŰɞɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ 

ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ 3. 




























