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אW 
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אאאאF3 J2Eאאאא
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אאאאאאא(R1 = 90)א
א1000אאאאא،(CH4= 480)א

אאאאא(H4 = 4)אאא120K 
 
 

   Dt = الـــتــنــبـــؤ بالطــلـــب في الفتـــــرةt                                                                                                 Pt = ة الكمية المنتجه في الفترة إجمالي  
    

UDt = آمية التنبؤ بالطلب التراآمية حتى نهاية الفترة t                                                   Vt =  آمية التعاقد من الباطن في الفترة  
  

Rt =  خلال الدوام الــرسمي في الفتــــرة الإنتاجآمية t                                                     It =  آمــــية المــخـــزون في الفتـــرةt         
     
Ot  = خلال الوقت الإضافي في الفـــترة الإنتاجآمية t                                                     I0 =  الابتدائيآـــميـــة المـــخــزون  
  

UPt =  التراآمية حتى نهايـــة الفـــــترة الإنتاجآمية t                                                      Bt = لكــــمية المــؤجـــلة  في الفترة اt  
   

Wt =  عدد العمـــــال المستـــخدمــين في الفــــتــــرةt                                                      W0 =  الابتدائيحـــــجم العمــــالـة    
                                                      

WOt = العاملين وقت إضافي في الفترة عدد العمال t                                                      CIt =  تكلفــــة التــــخزيـن في الفتــرةt 
                                 

Lt =  عــــدد الـعمـــال المـــعـــيّنيــن فــي الفـــــتــرةt                                                     Ht =  عدد العمال المسرّحين في الفترةt 
  

CRt =  خلال الوقت الرسمـي في الفترة الإنتاجتكلفة t                                                  CVt =  تكلفة التعاقد من الباطن في الفترةt          
  

COt =  ضافي في الفترة  خلال الوقت الإالإنتاجتكلفةt                                                    CLt =   العمالة في الفترة استقدامتكلفة t  
  
   CBt =تكـــــلفـــة الـنـــأجيـــل فـــي الفـــــــتـــرةt                                                      CHt =    الفترة تكلفة تسريح العمالة فيt  
 

CTt =  ة في الفتـــرة جماليالتــــكلفة الإt  
  

אF3 J2WEאאF3 J1E  
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F3 J1WEאאאF3 J1E 
Bt  It  Lt  Ht UPt  Pt  Vt  Ot  Rt  WOt Wt  UDt  Dt  t 

0  20 0 3  140  90  0 0  90  0 30 120 1201 
4  0  0 2 271  131 5 30 96  30 32  275  1552 

23 0  0 0 417  146 2030 96  30  32  440  1653 
60 0  0 4 580  163 2530 108 30 36  640  2004 
0  1  0 0 706  126 0 18 108 18 36 705  65 5 
0  41 6 0  796  90  0 0  90  0 30  755  50 6 
0  41 0 0 886  90  0 10 90  0 30  845  90 7 
0  56 0 0 976  90  0 0  90  0 30  920  75 8 
0  60 0 0 1066 90  0 0  90  0 30  1006 86 9 
0  82 0 0 1156 90  0 0  90  0 30  1074 68 10
0  44 0 4 1258 102 0 0  102 0 34  1214 14011
0  0  0 0 1364 106 0 4  102 4 34  1364 15012

  
  

tt WOO ×= 1                                                     tt WR ×= 3                                            tttt VORP ++=  
  

},0max{ ttt UDUPI −=                                          ∑
=

=
t

k
tt DUD

1
                                      ∑

=

+=
t

k
tt IPUP

1
0  

  
  

},0max{ 1−−= ttt WWH                              },0max{ 1 ttt WWL −= −                     },0max{ ttt UPUDB −=  
  

F3 J3WEאאאאאF3 J1E  
  

F3 J2WEאאאאאF3 J1E 
CTt  CLt  CHt  CBt  CIt CVt  COt  CRt t 

155860 0 360 0 500 650000 90000 1 
151560 0 240 320 0 1300042000 96000 2 
191840 0 0 18400 5200042000 96000 3 
220280 0 480 48000 6500042000 108000 4 
133225 0 0 0 25 0 25200 108000 5 
91625 600 0 0 10250 0 90000 6 
91025 0 0 0 10250 0 90000 7 
91400 0 0 0 14000 0 90000 8 
91500 0 0 0 15000 0 90000 9 
92050 0 0 0 20500 0 90000 10
103580 0 480 0 11000 0 102000 11
107600 0 0 0 0 0 5600 102000 12

1,521,545   
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F3 J4WEאאאאאאאF3 J1E 

 
אF3 J1EאאW

אא(Wt)אאא(WOt)אא(Vt)K
א،אאאאאאא

אאאאKא
אFאEא،אאא

אF3 J1EF3 J2EאאאאאאאKא
אאFEאא
אאאאאאK

אאא?K? 
 

3–6אאW 
אאא(Disaggregation)

אאאKאא
אאא،אK 

אא?אא?(Master Schedule)
אאKאאאאFE

،אאאKאא



א 264 אא 
 אא אא 

  
 

 - 35 -  

(Master Production Schedule (MPS))א
אאאאKאאא

?אאK? 
F3 J5EאW1Eאאא

FאאאאE،2EאFאאא
א–אאאאאאE،3E

אאKאW1Eאא
(Projected Inventory)،2Eאאאא،3Eאא

(Uncommitted Inventory)K 
 

 
 
 
 
 
 

F3 J5Eאאא 
 

אאאאאW 
 

F3 J2EW 
אאאאK

120אא160،
אאF30א40EK

אאאאאאKא
אא،אאאאFאE

אאא(Lot Size)אאא70K 

א 
א 
 

אW 
אאא

 
אא

 
אא 

אW 
אא 

 
אא 

 
אא 
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א   אאZ
64 1 2 3 4 5 6 7 8 

אא 30 30303040404040

א 33 20104 2    

אW 
אאW 

אFZאאא–אאאEK 
אאאאאאאK 

אאאאא،
אאאאW 

 

א
א

אא

א

א
א 

א
א
א

1 
2 
3 
4 
5 
6 
7 
8 

64 
31 
1 
41 
11 
41 
1 
31 

33 
30 
30 
30 
40 
40 
40 
40 

31 
1 
 J29 

11 
 J29 

1 
 J39 

 J9 

 J 
 J 
70 
 J 
70 
 J 
70 
70 

31 
1 
41 
11 
41 
1 
31 
61 
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אאW 
 

א   אאZ
64 1 2 3 4 5 6 7 8 

אא 30 30303040404040

א 33 20104 2    
אא 31 1 4111411 3161

אא  J  J70 J70 J7070
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אא 
 

• אאאאאא
אאאK 

• אאאאאW 
1K אאאאK 
2K אאאאאאK 

• אאאאאW 
1K אאK 
2K אאאאK 

• אאאאאאW 
1K אאאאאK 
2K אK 
3K אאאאK 
4K אאאK 
5K אאאK 
6K אאK 
7K אאאK 

• אאאאאא
אאאא،،K 

• אאאW 
1K אאאK 
2K אאK 
3K אK 
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 J3 J 
F1EFEFWE 

1K אאאKEF 
2K אאאאא 

אKFE 

3K אאאאאFE 

4K אאאאאKEF 

5K אאאאאאאאEF 

 
F2E אאאW 
 

t  1 2 3 4 5 6 7 8 9 10 
Dt 220 355 280 216 150 188 270 118 190 220

 
אאאאא،

אאאאאW 
 JאFWאZאא×אE 
 Jאא 
 Jאאאאא 
 Jאאאאאאא 
 

אW 
 JאאאF(I0Z20  
 JאאאF(W0Z30 
 JאאאאאאאZ65 
 JאאאאZ4אאא 
 JאאאאZ2אא 
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 JאאאאZ500 
 JאאאZ800 
 JאאאZ1600 
 JאאZ380 
 JאZ20א 
 JאFאEZ60 
 JאZ90אא 
 JאZ85אא 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

 

  

אאאאאאFFMMRRPPEE  

אאאא  




א








א
א
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אאאFMRPE 
אא   

אאMRPאאאאאJIT
K 

 
אא 

אאאW 
• אאאאאK 
• אאאאאאFMRPKE 
• אאMRPK 
• אאאאMRPK 
• אאאאאאFMRP-IIEא 

אFCRPEMRPK 
• אאאאFJITEאאK 
• MRPJITK 

 
אאא 

אאא90٪ 
 

אא 
6 

 
אא 

אאא 
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אאאF4E 
4 J1W 

אא
،אאאאאא

אאאאKאאא (Assemblies)
אאא(Subassemblies)א

אא،אאאאאא
אKאאאאאאאK

אאאאאאא
אאאאאאאאאאא

אאאאK 
אאאאאאא

אאאKאא
אאאאאא

אאK 
אאא(Independent)אא

אאאאא(Dependent)אאא
אאאאK 

?אאא?(Material Requirements Planning (MRP))א
אאאאאFאאאאאאא
אאאאאE،

אאאאאאאKא
א?אאא?(Manufacturing Resource 

Planning)אאאMRP-IIKאMRP-IIאאא
אMRPאאאאא،אאא

אאK 
 



א 264 
 אא 

אאא 
אאא

  
 

‐ 43 - 

4 J2MRP 
MRPW 

FEאאא 
אא(Master Production Schedule (MPS))

אאאאאאK 
 

FEאא 
אא (Bill Of Materials (BOM))אאאאא

אאאאאאKא?אאא?
(Manufacturing Process Tree)Kאאאא

אאאאאKא
אאאKאF4 J1E

אאK 
 

 

 
F 

 
A-20 

 
Z-1  

 
X-100 

 
K-5  

 
R-60  

(4) (1) 

(3) (1) (2) 

F4 J1WE אא  
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אאF אאאא A-20 وZ-1   .א A-

20    אאX-100    وT-5  R-60Kאאאאא
אאאאאאאאFאEאאאK

אאFאאA-20אאZ-1K
אאאא12א X-1004א

אT-58אאR-60K 
 

FEאאא(Beginning Inventory) 
MRPאאאאאא

אאאאK 
 

FEאא(Scheduled Order Receipts) 

אאאאMRP
אKאMRPא

אK 
 

FEא(Lead Times) 
אאאאאא

אKMRPאאא
אאאK 

 
אאMRPW 

FKEאא(Planned Ending Inventory) 
FKEאאאא(Planned Order Releases)  

 
4 J3MRP 

MRPאאאאא
אאאKאאאאFאאE

אאאאK
אאאאMRPK 
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אאאאאאאאא
אאאאא،א

א،אאאאא
אאKאאאאא

אK 
אאאאאאKאאאאFא

אEאKאאאאא
אFאאEאK 

אאאאאאאאא
אאא،אאאאאאW 

 
NRT = GRT – SRT - BIT 

W 
NRTZאאאT 
GRTZאאאT 
SRTZאאאT 
BITZאאאאT 
 

אאאאאאאKאא
אא(Lot Sizing Method)?אא?(Lot for Lot)

 MRPאא(PCT)
אאא،אאא

،אW 
 

PCT = NRT                     אNRTא 
0PCT = אNRTאFאTE 

אאאאF(PET،אא
אאאאאאW 
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PET = PCT + SRT + BIT   - GRT  
 אאאאאא(PRT)אאאK

אאאFאאEא
אא،אאFאE

אאKW 
 

PRT = PCT+L 
WLZא 

  
4 J1 

אאאF4 J1Eאאא(MRP)אF
אA20X-10015אKאאW 

 
אאאFW 

1
5

1
4

1
3

1
2

1
1

1
0

987654321T 
234423534652421GRT

 
אאאאW 
F A-20 X-100  
6 6 7 BI1 
1 2 2 L 

 
אאW 

1514131211109 8 7 6 5 4 3 2 1 T

             3 2 F

             6 3 A-20

            3 4 3 X-100
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א 
 

MRPאאאאא
אאאאKאאאX-100 

אאאא(F)אA-20X-100K،אא
אאF؟Eאאא

אאאאאK 
 

  
 حسب الإحتياج:                     آمية الطلبأسبوع واحد :          زمن الإنتظارF: الرمز

15 14 13 12 11 10 9  8  7  6  5  4  3  2  1  T 
2  3  4  4  2  3  5  3  4  6  5  2  4  2  1  GRT
0  0  0  0  0  0  0  0  0  0  0  0  0  3  2  SRT
0  0  0  0  0  0  0  0  0  0  2  4  8  7  6  BIT 
2  3  4  4  2  3  5  3  4  6  3  2-  4-  8-  7- NRT
2  3  4  4  2  3  5  3  4  6  3  0  0  0  0  PCT
0  0  0  0  0  0  0  0  0  0  0  2  4  8  7  EIT 
PRT  0  0  0  3  6  4  3  5  3  2  4  4  3  2  ؟

  
אאאאאאאאאאא

A-20אאאאאאFF4אKE 
 

  
 حسب الإحتياج:                      آمية الطلبأسبوعين :        زمن الإنتظارA-20: الرمز

15 14 13 12 11 10 9  8  7  6  5  4  3  2  1  T 
GRT  0  0  0  12  24  16  12  20  12  8  16  16  12  8  ؟
0  0  0  0  0  0  0  0  0  0  0  0  0  6  3  SRT
 BIT  6  9  15  15  3  0  0  0  0  0  0  0  0  0  ؟
NRT  -9  -15  -15  -3  21  16  12  20  12  8  16  16  12  8  ؟
PCT  0  0  0  0  21  16  12  20  12  8  16  16  12  8  ؟
 EIT  9  15  15  3  0  0  0  0  0  0  0  0  0  0  ؟
PRT  0  0  21  16  12  20  12  8  16  16  12  8  ؟  ؟  ؟
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  الاحتياجحسب :                  آمية الطلبأسبوعين :الانتظار          زمن X-100: الرمز
15 14 13 12 11 10 9  8  7  6  5  4  3  2  1  T 
GRT  0  0  63  48  36  60  36  24  48  48  36  24  ؟  ؟  ؟
0  0  0  0  0  0  0  0  0  0  0  0  3  4  3  SRT
 BIT  7  10  14  0  0  0  0  0  0  0  0  0  ؟  ؟  ؟
NRT -10  -14  46  48  36  60  36  24  48  48  36  24  ؟  ؟  ؟
PCT  0  0  46  48  36  60  36  24  48  48  36  24  ؟  ؟  ؟
 EIT  10  14  0  0  0  0  0  0  0  0  0  0  ؟  ؟  ؟
PRT  46  48  36  60  36  24  48  48  36  24  ؟  ؟  ؟  ؟  ؟

 
4 J4אאFFCapacity Requirements Planning (CRP 

אאאMRPאאאK
אאFCRPEMRPא

אאאMRPאאאאאא
אKאאאאאא

אאאאאאK 
 
4 J5אאF(JIT)Just-In-TimeE 

אאFJITEאאאא
אאאאאאאאאKא

אMRPאאא
Kאאאא

אאא??(KANBAN)(Card)K
אאFאEאאא

אאאאאא
אאאא،אKא

אאאאאK 
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 JITאאאאא
אW 

 J אא 
 J אא 
 J אאאאא 
 J אאאאאא 

 
אJIT

אאאK
אאJITאא

אאאאאK 
אאJITW 

 Jאאאא(Suppliers) אאK 
 JאאאאאK 
 JאאאאFאE 
 Jאאא 
 JאאאאK 
 JאאאאאאאK 

 
4 J6אאMRPJITW 

אאאFMRPEאאFJITEא
אא،א،

אW 
1 JMRPFPushEJIT 

FPullEKאאאא 
אאאא،אא 

אאאאאK 
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2 JJITא، 
،אJITא 

אאאKא 
JIT،אאא 

MRPK 
3 JJITא 

אא،א 
MRP،אאא 
JITK 

4 JאאאJIT 
אאא، 

אאאאK 
5 JJITאאא 

MRPאאK 
6 JJITאאFMass ProductionE 

FאאE،MRPא 
אFBatch ProductionKE 

7 JMRP، 
،אJITא 
אאK 
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אאא 
 

• אאא(MRP)אאאאאאא
אאאאאK 

• MRPWאאא،אא،א
אאא،א،אK 

• MRPאאאאא
א 

• אMRP-IIאאאאMRPאאאK 
• אאF(CRPMRPא

אאאMRPאאאא
 Kאאא

• אאF(JITאאא
אאאאאאאא

אאK 
• JITאאאאאאW 

 Jאא 
 Jאא 
 Jאאאאא 
 JאאאאאK 

• JITא
K 
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 J4 J 
F1EFEFWE 

 JאאMRPFE 
MRP-II  -אאאMRPאאאKEF 

 JCRPMRPאEF 

 JJITאEF 

 JאאEF 
  
  
F2Eא،אאאF(MRPאA-6

אאאא.P 
 

אאאPW 
10 9  8  7  6  5  4  3  2  1  T 
4  6  7  5  6  4  4  5  3  1  GRT

 
אאאאW 

A-6H-55 D-1 P  
2 4 6 12 BI1
1 2 1 1 L 

 
אאW 

109 8 7 6 5 4 3 2 1 T 
        23P 
        52D-1 
       221H-55

        14A-6 
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אא 
 

אא   

אאאאאאאא 
 

אא 
אאאW 

• אאאK 
• אאאאאK 
• אאאאאK 
• אאאאK 
• אאWאאFEOQE،

 JFSMKE 
 

אאא 
אאא85٪ 

 
אא 

5 
 

אא 
אאא 
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אאF5E 
5 J1W 

אאאאא
،אאא

אאK 
אאאאW 

1K אK 
2K אK 
3K אאK 
4K אאאאאאK 
5K אאאK 
6K א 
7K אאאK 
 

א
אאאאKאאא

אאאW 
1K אאאאאK 
2K אאK 
3K אאאK 
4K אFאEא

אאK 
 

אאאאא
אאא،،אK 

אאאאאאאאW 
1K אFאEאאFאאKE 
2K אFאאKE 
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3K אאאFאאKE 
 

אאאאאאאא
אאאאאאאK 

 
5 J2אאאאW 

אW 
1KאאW 

אאאאKאא
אאאK 

2KאאW 
אאאאא

א،אא
אK 

 
3KאאW 

،אאא
אאאאאK 

 אאאWאא
אאאאאאא؟

אאK 
 
4KאאW 

אאא،אאא
אאאאאאאK 

אאאאאאW 
1K אK 
2K אאK 
3K K 



א 264 אא 
 אא אא 

  
 

 - 58 -  

4K אאK 
5K אאאאאאאאK 
6K אאK 
7K אאאאאאאאK 
8K אאאK 
9K אאאK 

10K אאאאK 
 

5 J3אאW 
אאא

אKאאאאאW 
1K אאאK 
2K אאאK 

3K אאK 

4K אאK 

אאאא
אאKא

אא،אא
אאK 

 
5 J4אאאאW 

אWאאאא
אFMRPKEאאאFMRPEאאFא
אאאאאאEאא،

אאאאאאאאאא
Kאאאאא

אאאא،Kאאא
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،אאאאא،אאאא
אאFMRPEKאאKא

אאאאאW 
1K אאאFFFOIEFixed – Order – Interval KE 
2K אאאאFFSPESingle- PeriodKE 

3K אאאFFROPEReorder pointKE 
 
5 J4 J1אאאFFOIWE 

אא،אא
KאאאאאWאאאF

אאאאE؟ 
 אאאאFאאFFOIEEW 

1K אאK 
2K אאK 

3K אאאא
אאאאאFFOIEK 

 
5 J4 J2אאאאFSPWE 

אאאאאאאFאאא
אאאEאאאאאאF،אא

אאKEאאא
אKאאאאא

אאאKאאאאא
אKאאאאFSPEא

אאאאאאאא
K 
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5 J4 J3אאאFROPWE 
אאאאWא؟א

אKאאאא
Kא

אאאאKאאאא
W 

1K אFאאKE 
2K אאK 

3K אאאאK 

4K אאאאאאאKK 

אאאאFROPE
W 

ROP = d × LT 
W 

dZאFLאE 
LTZאFאE 
 
5 J5אFTechniquesLot SizingEW 

א(Lot Size)אאאאFאEאאKאא
אאאאFא

אKEאא
אא،אFאאE

אאאאK 
א،אאא

אאK
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אW?אא?Economic Order Quantity (EOQ)) E،
? JF?Silver- Meal (SM)KE 

 
5 J5 J1אאFEOQWE 

אאאא
אאאFא

אKEאא?א
א?(EOQ)Kאאא

F5 J1KE 
 
 
 
 
 

 
F5 J1WEאאאא 

 
FEOQEאW 

 
EOQ =       

 
W 

C1ZאK 
 C2ZאאאאK 
 QTZאאאK 

 

2 C2 QT 
C1 

 

 التكلفة

الكمية

التكلفة الكلية 

 تكلفة إصدار الطلب

 تكلفة الاحتفاظ بالمخزون

EOQ 

x
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5 J1W 
א18000200

F90EאאאKא
אאא0.1אאאאאא100،

אאאאFEOQKE 
אW 

 C1Z0.1L 
 C2Z100Lא 
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אאאC (T)אF123EW 
אאאאאאא

אFKE،W 
F1EKZC(1) 

אאאאאאאא
אr2،אא

אאW 
F2E C(2) = (K + hr2 ) / 2 

 
אאאאאא

W 
F3E C(3) = (K + hr2 + 2 hr3 ) / 3 

W 
F4E C(j)  = (K + hr2 + 2 hr3 + ………..+ (j-1) hrj ) / j 

 
WC (j) > C (j-1)  אאאF

אEWy = r1 + r2+ …….+rj-1 אאאא،jK 
 

5 J2W 
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 Jאאא8 
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א 264 אא 
 אא אא 

  
 

 - 64 -  

 SRC(2)   = (300 + (8) (30) ) / 2 = 270 
 SRC(3)   = (300+ (8) (30) + 2(8) (42) ) / 3 =  404 
C(3) > C(2) אאאאאW 
 Y = r1 + r2 = 18+ 30 = 48                                  

 
אאאFj = 3E 

 SR                                                   C(3) = 300  
 SRC(4) = (300+ (8) (5) ) /2 = 170  
 SRC(5) = (300+ (8) (5) + (2) (8) (20) ) /3 =220 
C(5) > C(4) אאאאאW 

y = r3 + r4 =  42 + 5= 47 
אאFj=5Eאאא

W 
y = r5 = 20 

 אאW 
 Y = (48,0 , 47,0, 20 ) 
 אאאW 

אאZ48 
אאZ47 

אאZ20  
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אא،א،א
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 J5 J 
F1EFEFWE 

1K אאאאאאEF 

2K אאאאאאEFK 

3K אאאEFK 

4K אאאKEF 

5K אאאאאEFK 

F2EאאאאאאאW 
1K אא……………KK……K

………………KKK 

2K אאא…………KK…אK 

3K אאאאאא
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F3E43910א
אאאKאאא2.25،
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אא   

.جدولة أعمال الإنتاج على آلة واحدة وعلى عدة آلات تعمل على التوازي أو التوالي 

 
אא 

אאאW 
• אאאאאK 
• אאFאאEאK 
• אאאאK 
• אK 
• אאאאK 
• אאאאK 

 
אאא 

אאא95٪ 
 

אא 
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אא 

אאא
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אF6E 
6 J1 

אאאאאאא
אKאאאW

FEאFאEא،א
Kא

،א
אאאK 

 אאאאא
אאאאאK 

אאאFאאEאאא
אאאאאאKא

אאאאא
אאאאאאאK 

 
6 J2אאא 

אFPriority RuleEFEא
אKאאאאאא

אאאKאאאאW 
 

1K אFFFCFSEFirst come, First ServedE 
אא،אאאK 

 
2K FFSPTEShortest Processing TimeE 

אאאאאK 
 

3KאאFFEDDEEarliest Due DateE 
א،אאא

אאאK 
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F4EKאאFFCRECritical RatioE 
אאאאאא

אK 
 

6 J3אאFאאEא 
אאאאFE

אאאKאאאא
א،אא،אאא

אאKאאאאW 
 

FEאFFlow TimeKE 
אאאאאK،

אאאאאא
אאאKאא

אאאאאאK 
 

FKEאFTardinessE 
אאאאאא

אKאאאאW 
 Jאאא 
 JאK 
 Jאא 
 

FKEאאFMakes panE 
אאאאאאאK

אאאאאאK 
 
6-4 אא 

אאאאא
אאFאאאE،
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אאKאאא
אאאFאKEאאא

!10א،،אא
אK 
 אאאאK

אאאאאW1E
،א2E،3EאאK 

  
FEאאא 

אאאא?
F?.(SPTאאאFאEK 

 
6 J1 

אא،אאא
אאא،אK 

 
אj)E 12345678

א(Tj)
FE 

584921137

 
א 

אאSPTK
אאאFאאKE 

 
5 J7 J3 J1 J8 J2 J4 J6 

 
אאאאא

אאאאאאאW 
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אj)E 57318246
א(Tj)2 34578911

אF(Fj2 591421293849

 
אFZ49+38+29+21+14+9+5+2E÷8Z20.875 

 
FEאא 

אאא?
?.(EDD)  אאאK 

 
6 J2 

،אאא
אאא،K 

 
אj)E 1 2345678

א(Tj)11 97126843

א
(Hj) 

15 28321225483542
 

א 
א?

אאF?(EDDKאאאFאא
KE 

6-8-7-3-2-5-1-4  
אא

Kאאאאא،אא
K 

אאאאאאאK 
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אj)E 4 1523786
א(Tj)1211697438

א(Lj)1215252832354248

א 1223293845495260

א 0 841013141012

 
אאZ14 
 
6 J5אאא 

אאאאאאK
אאאאאא

FMakes panKEאF6 J1EאאאאאאW
אאאאKא

אאW 
 

1K K 
2K אFאE 
3K אK 
 

אאאאאאאW 
F1WEא?אא?(Longest Processing Time(LPT)) 
F2WEאאאאאאאאאא 
F3WEאF2EאFאKE 

 
 אאאאאא

אאW 
F4WEאFSPTKE 
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F6 J1WEאאאאא 
  

 
6 J3 

אא
FאאKEא15אאאKא

אאאאאא
FLPTEW 

 
1 
 
1 

 
2 

 
3 
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FJobsE
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א 151413121110987654321

א1918161413131211101096431
 

א 
אF15FEEאא

אאF3KEא،F13EאF2Eא،F14Eא1א
19،18،16אאאKאאאא

אאF12EאאאאאF3E
30Kאאאא

אאאW 
 

אF1E 
א 15107 6 1 

א 191310101 
א 1932425253

 
אF2E 

א 14118 5 2 
א 1813119 3 
א 1831425154

 
אF3E 

א 13129 4 3 
א 1614126 4 
א 1630424852

 
אא54א(2)א(2) 
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6 J6אאא 
אאאאא

אאאאFFlow shopsEאא،
אאאאKאF6 J2Eאאא

אאKא،א
אאK 

 
 
 
 
 
 

F6 J2WEאאאאא 
 
 

 אאאאאא
אאאFJohnson's AlgorithmE

אאאאאK 
 

6 J6 J1אאא 
אאאא

،אאאאאא
אKאאאאאW 

1K אK 
2K אאאאK 
3K אאאK 
4K אאאאאאK 

 
2  

FJobsE 

  
 
1 
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אאאW 
1K אאאאK 
2K אאאK 
3K אא،אאאאאאאKא

אאאאאאK 
4K אאאאאאאK 
5K אאאאאאFאא

אEאK 
 

6 J4 
אא12אאKא

،אאאאאאא
אK 

 
א 12345

אאF1E46278
אאF2E73376

 
א 

1K אאאא3א1Kא
3אאW 

 
א

א

א

א

א

א

א
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א

א
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2K א2א2Kא2
אW 

א

א

א

א

א
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אא

א

א

3    2 

 

3K אאאאאאW 
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א

א
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א
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א

א

3 1 4 5 2 

 
 
6 J6 J2אאאאא 
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אאM-1אאאאאאK
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1K M-1אאאאאאW 

 

∑
=

=
M

k
kj
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∑
=
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W 
k

jT 1ZאFאאEjאF1Eאאאk 
k

jT 2ZאFאאEjאF2Eאאאk 
tj,i                     ZאFאEjאאi 

 

2K אאאאאאF (M-1א
אK 

 
3K אאאאאאאאK 
 
4K אא،אאאא

אאאאאK 

 

6 J5 
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אא(M = 4)אאW 
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א(j) 12345

tj1Z1
1jT 110171211 א

אאא= tj4
1
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אאאאW1 J2 J5 J4 J3א
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7 J3אא 
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אאאאא
אאאאא،א
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MaintenanceEאאאא
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