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ÖZET 

 

 dLPHQWR�VHNW|U�QGH��JHQHOOLNOH�LQúDDW�IDDOL\HWOHULQLQ�KÕ]�ND]DQGÕ÷Õ�0DUW�YH�.DVÕP�D\ODUÕ�
DUDVÕQGD� RUWD\D� oÕNDQ� \�NVHN� WDOHS� DUWÕúÕ�� ]DPDQ�]DPDQ�oLPHQWR��UHWLFLOHULQLQ�P�úWHUL\H��U�Q�
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�]HULQGH� LQFHOHQPLúWLU�� 6|]� NRQXVX� DPDFD� G|Q�N� RODUDN�� (VNLúHKLU� dLPHQWR� )DEULNDVÕQ�
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�������RUDQÕQGD�GDKD�G�ú�N�RODFD÷Õ�EHOLUOHQPLúWLU� 
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OUTSOURCING IN LOGISTIC ACTIVITIES: 

AN EXAMPLE OF CEMENT PLANT 

 

Mehmet Levent GÜL 

 

Industrial Engineering, M.S. Thesis, 2005 

7KHVLV�6XSHUYLVRU��$VVW��3URI��6HUPLQ�(/(9/ø� 
 

 

SUMMARY 

 

The high increase in the demand between the months of March and October during which 

construction activities causes intensify delivery problems for the cement supplier. In recent 

years, help of a professional outsourcing company has been considered as an efficient way of 

solving is kind of problem in the area of transportation. Handling of the transportation of the 

goods by a professional company leads to timely delivery and so it will increase the customer 

satisfaction. In addition, realising the transportation systematically will decrease the production 

costs. This study shows, with the example of a cement factory, what kind of advantages the 

supplier gets by using a professional outsourcing company for the transporting output of the 

cement plant. In order to reach at this aim, the size of truck fleet consist of three types truck has 

been estimated by utilizing integer programming on the basis of demand rate of 2004 from 

EVNLúHKLU� &HPHQW� SODQW�� 7KH� WUDQVSRUWDWLRQ� FRVWV� KDYH� EHHQ� GHWHUPLQHG� DQG� WKH� UHVXOWV� KDYH�
been compared with the Construction and Instalment Unit Prices published by The Ministry of 

Public Works and Settlement. It has been found that getting help from a professional 

outsourcing company will result in 51.76 % decrease in the total transportation cost. 

 

Key Words: Outsourcing, Logistic, Integer linear programming. 
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'Õú� ND\QDNODUGDQ� \DUDUODQPD�� RUJDQL]DV\RQ� GÕúÕQGDNL� LúOHWPHOHU� LOH� RUWDNODúD� oDOÕúDUDN�
maliyeWOHUL�G�ú�UPHN��YHULPOLOL÷L�YH�HWNLQOL÷L�DUWÕUPDN��P�úWHUL�WDWPLQL�VD÷ODPDN��\HQL�LOLúNLOHU�
NXUDUDN�YH�JHOLúWLUHUHN�IDDOL\HWWH�EXOXQPDN�YH�VRQXo�RODUDN�DVJDUL�|Oo�GH�HPHN�YH�PDOL\HW�LOH�
D]DPL� |Oo�GH� Lú� \DSDELOPHN� RODUDN� WDQÕPODQDELOLU�� %X� X\JXODPDQÕQ�� LPDOat sektöründe de 

KL]PHW� VHNW|U�QGH�GH� D\QÕ� IHOVHIH� LOH�JHUoHNOHúWLULOHELOPHVLQLQ�QHGHQL� UHNDEHWLQ� VHNW|U� D\UÕPÕ�
\DSPDPDVÕGÕU� 
 
'Õú� ND\QDNODUGDQ� \DUDUODQPD�� LúOHWPHOHULQ� NHQGLOHULQH� UHNDEHW� DYDQWDMÕ� VD÷OD\DQ� IDDOL\HWOHUH�
RGDNODQPDODUÕ� YH� DVÕO� IDDOL\HW� DODQODUÕQD� JLUPH\HQ� NRQXODUGD� LVH� VSHVLILN� RODUDN� R� NRQXGD�
X]PDQODúPÕú� ILUPDODUGDQ� \DUDUODQPDN� \ROX� LOH� IDDOL\HW� J|VWHUPHOHULQL� |QJ|UHQ� ELU� \|QHWLP�
VWUDWHMLVLGLU�>�@��$ODQODUÕQGD�HQ�L\L�ROPDN�LoLQ�UHNDEHW�HGHQ�LúOHWPHOHULQ�EDúYXUGXNODUÕ�ELU�VWUDWHML�
RODQ� GÕú� ND\QDNODUGDQ� \DUDUODQPD� X\JXODPDODUÕQGD�� LúOHWPHOHU� IDDOL\HWOHULQL� VDKLS� ROGXNODUÕ�
WHPHO� \HWHQHNOHU� LOH� VÕQÕUODPDN� YH� GL÷HU� IDDOL\HWOHUL� R� NRQXGD� NHQGLOHULQGHQ� GDKD� ID]OD� WHPHO�
\HWHQH÷H�VDKLS�LúOHWPHOHUH�EÕUDNPD�\ROXQX�WHUFLK�HWPHNWHGLUOHU� 
 
<DSÕODQ�ELU�DUDúWÕUPDGD��úLUNHWOHULQ�HQ�oRN�GÕú�ND\QDN�KL]PHWOHULQGHQ�\DUDUODQGÕNODUÕ�DODQ�����
oranÕ�LOH�LQVDQ�ND\QDNODUÕGÕU��%XQX�����’lik bir pay ile finans ve muhasebe, %28’lik bir paylada 

yönetim takip etmektedir. /RMLVWLN� \|QHWLPLQLQ� GÕú� ND\QDNODUD� DNWDUÕOPD� RUDQÕQÕQ ise % 25 

FLYDUÕQGD� ROGX÷X� ELOLQPHNWHGLU�� 0�úWHUL� LOLúNLOHUL� \|QHWLPL� LVH� ���� LOH� HQ� D]� GÕú� ND\QDN�
NXOODQÕODQ�E|O�P�RODUDN�RUWD\D�oÕNPÕúWÕU [2].  

 
*�Q�P�]� DFÕPDVÕ]� UHNDEHW� RUWDPÕQÕQ� VRQXFX� RODUDN�� ILUPDODU� KDPPDGGHOHULQL� HQ� XFX]�
bölgelerden tedarik ederek,� �U�QOHULQL� G�Q\DQÕQ� IDUNOÕ� E|OJHOHULQGH� �UHWPH\H� YH� XOXVODUDUDVÕ�
SL\DVDODUGD� UHNDEHWoL� IL\DWODUD� VDWPD\D� ]RUODQPÕúWÕU�� %X� \DSÕ� LoHULVLQGH� LúOHWPHOHU�
KDPPDGGHGHQ� QLKDL� W�NHWLFL\H� NDGDU� XODúDQ�PDO� YH� DUD�PDO� KDUHNHWOHULQL� \|QHWPHN� YH� V�UHo�
LoHULVLQGHNL� LúOHPOHUL� RUJDQL]H� HWPHN� ]RUXQGD� NDOPÕúODUGÕU�� 6RQXo�� NDoÕQÕOPD]� RODUDN� úLUNHW�
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RUJDQL]DV\RQXQXQ� KDQWDOODúPDVÕ�� PDOL\HWOHULQ� DUWPDVÕ� YH� RSHUDV\RQHO� DNVDNOÕNODUÕQ� RUWD\D�
oÕNPDVÕ�ROPXúWXU��$\UÕFD�� SDUD��PDO�YH�KL]PHW� DNÕúÕQÕQ� WDNLS� HGLOPHVL� ]RUXQOXOX÷X�YH�ELOLúLP 

DODQÕQGD�\DúDQDQ�KÕ]OÕ�JHOLúLP��ELOLúLP�VHNW|U�Q��EX�DNÕúÕQ�WDNLELQH�\|QHOLN�o|]�POHU��UHWPH\H�
\|QHOWPLúWLU�� %X� DúDPDGD� ILUPDODU�� EDúODQJÕoWD� ORMLVWLN� IDDOL\HWOHUGHQ� ELUNDoÕ� RODQ� QDNOL\H� YH�
GHSRODPD� RSHUDV\RQODUÕQÕ�� VRQUDNL� DúDPDODUGD� EXQODUD� HN� RODUDN� J�mrükleme, stok yönetimi, 

DPEDODMODPD�JLEL�ORMLVWLN�IDDOL\HWOHULQL�YH�VRQ�RODUDN�WHGDULN�]LQFLUL�\|QHWLPOHULQL�GÕúDUÕ\D�YHUPH�
�RXWVRXUFH��H÷LOLPLQH�JLUPLúOHUGLU�� 

%X�NDSVDPGD��ORMLVWLN�IDDOL\HWOHUGH�SUREOHP�\DúD\DQ�VHNW|UOHUGHQ�ELULVL�GH�oLPHQWR�VHNW|U�G�U� 
dLPHQWR� VHNW|U�QGH� JHQHOOLNOH� LQúDDW� IDDOL\HWOHULQLQ� KÕ]� ND]DQGÕ÷Õ� 0DUW� YH� .DVÕP� D\ODUÕ�
DUDVÕQGD� J|U�OHQ� WDOHS� DUWÕúÕQD� ED÷OÕ� RODUDN� oLPHQWR� �UHWLFLOHULQLQ� EX� D\ODUGD� �U�Q� WHVOLPLQGH�
DNVDPDODU�\DúDGÕNODUÕ�ELOLQHQ�ELU�JHUoHNWLU��dLPHQWR��UHWLFLOHULQLQ�EX�Voruna çözüm getirebilmek 

DPDFÕQD� G|Q�N� DUD\ÕúODUÕQGD�� ORMLVWLN� IDDOL\HWOHULQLQ� WDPDPÕQÕ� \D� GD� ELU� E|O�P�Q�� DODQÕQGD�
X]PDQODúPÕú�ELU� ORMLVWLN� úLUNHWLQH�GHYLU�HWPHOHUL�|QHPOL�ELU�DOWHUQDWLI�RODUDN�GLNNDWH�DOÕQPD\D�
EDúODQPÕúWÕU�� %X� úHNLOGH�� ]DPDQÕQGD� WHVOLP� QHGHQL\OH�P�úWHUL�PHPQXQL\HWLQLQ� VD÷ODQPDVÕQÕQ�
\DQÕ� VÕUD� � UHNDEHW�RUWDPÕQÕQ�oRN�DFÕPDVÕ]�ROGX÷X�7�UN�oLPHQWR�SL\DVDVÕQGD��U�Q�QDNOL\HVLQLQ�
GDKD�G�ú�N�ELU�PDOL\HWOH�\DSÕOPDVÕ��ILUPDODU�DoÕVÕQGDQ�|QHPOL�ELU�UHNDEHW�|QFHOL÷L�VD÷OD\DFDNWÕU�� 

�%X� WH]� oDOÕúPDVÕ� NDSVDPÕQGD�� \XNDUÕGD� \DSÕODQ� DoÕNODPDODU� ÕúÕ÷ÕQGD�� oLPHQWR� VHNW|U�QGH�
IDDOL\HW� J|VWHUHQ� oLPHQWR� IDEULNDODUÕQÕQ� WRUED� oLPHQWR� QDNOL\HVLQL� ELU� GÕú� ND\QDN� úLUNHWLQH�
DNWDUPDODUÕ� GXUXPXQGD� HOGH� HWPHOHUL� PXKWHPHO� DYDQWDMODUÕQ�� ELU� oLPHQWR� IDEULNDVÕ� |UQH÷L�
üzerindH�J|VWHULOPHVL� DPDoODQPÕúWÕU��%X�DPDoOD��(VNLúHKLU�dLPHQWR� IDEULNDVÕQGDQ�HOGH�HGLOHQ�
YHULOHU� oDOÕúPDQÕQ� PDWHU\DOLQL� ROXúWXUPXúWXU�� %LULP� QDNOL\H� PDOL\HWOHUL� WHVSLW� HGLOHQ� IDUNOÕ�
NDP\RQ� WLSOHUL� NXOODQÕOPDN� VXUHWL\OH�� WDP�VD\ÕOÕ� GR÷UXVDO�SURJUDPODPD�o|]�P�QH�JLGLOPLú�YH�
oLPHQWR� QDNOL\HVL� LúLQH� WDOLS� RODFD÷Õ� YDUVD\ÕODQ� ELU� ORMLVWLN� ILUPDVÕQÕQ� VDKLS� ROPDVÕ� JHUHNHQ�
NDP\RQ�ILORVX�E�\�NO�÷��WHVSLW�HGLOPLúWLU� 
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1.2. 'Õú�.D\QDN�.XOODQÕPÕ 
.RoHO� ������� >�@�� GÕú� ND\QDNODUGDQ� \DUDUODQPD\Õ�� � ILUPDODUÕQ� HVDV� LWLEDUL\OH� SODnlama, 

NRRUGLQDV\RQ� YH� NRQWURO� IRQNVL\RQODUÕQÕ� \HULQH�JHWLUHUHN��GL÷HU� LúOHWPHFLOLN� IDDOL\HWOHULQGH�GH�
EDúND� ILUPDODUÕQ� X]PDQOÕ÷ÕQD� EDúYXUPDVÕ�� ELU� EDúND� GH\LúOH�� GÕúDUÕ\D� Lú� YHUPHVL� RODUDN�
WDQÕPODPÕúWÕU�� 
 
'Õú� ND\QDN� NXOODQÕPÕ� �2XWVRXUFH��� ELU� NXUXOXúXQ�� Lo� LúOHUL� NDSVDPÕQGDNL� ED]Õ� IRQNVL\RQODUÕQÕ�
\�U�WPH�YH�EX�IRQNVL\RQODU�KDNNÕQGD�NDUDU�YHUPH�\HWNLVLQL��EHOLUOL�ELU�NRQWUDW�NDSVDPÕQGD��GÕú�
ND\QDNOÕ� EDúND� ELU� NXUXOXúD� GHYUHWPHVL� LúOHPLGLU�� 'HYUHWPH� LúOHPL� VDGHFH� ED]Õ� IDDOL\HWOHUOH�
VÕQÕUOÕ� NDOPD\ÕS� D\QÕ� ]DPanda üretim faktörlerini ve karar verme yetkisini de kapsayabilir. 

hUHWLP� IDNW|UOHULQGHQ� NDVÕW�� IDDOL\HWOHULQ� \�U�W�OPHVL� LoLQ� JHUHNOL� RODQ� ND\QDNODUGÕU�� %X�
kaynaklar insan, yetenek, teçhizat, teknoloji, vb. olabilir.  

 
0HUVLQ��������>�@��GL÷HU�ELU�EDNÕú�DoÕVÕ�LOH�GÕú�ND\QDN�NXOODQÕPÕQÕ��'..���GDKD�|QFH�ILUPDQÕQ�
NHQGLVL� WDUDIÕQGDQ� JHUoHNOHúWLULOHQ� IRQNVL\RQODUÕQÕQ� EDúND� ELU� ILUPDGDQ� WHPLQ� HGLOPHVL� RODUDN�
WDQÕPODPÕúWÕU�� $QFDN�� '..� V�UHFLQL� JHOHQHNVHO� VDWÕQ� DOPDGDQ� D\ÕUDQ� |]HOOLNOHU� YDUGÕU��
Fonksiyon ya da hi]PHWL� VDWÕQ� DODQ� ILUPD� LOH� WHGDULNoL� DUDVÕQGD� ³Lú� RUWDNOÕ÷Õ´� GHQLOHELOHFHN�
VWUDWHMLN� ELU� LOLúNL� V|]� NRQXVXGXU��%X� LOLúNLGH� GDKD�\�NVHN�SHUIRUPDQV�YH�YH\D�G�ú�N�PDOL\HW�
KHGHILQH�\|QHOLN�RODUDN�ED÷ÕPVÕ]� LNL� ILUPDQÕQ�RUWDN�oDEDVÕ�V|]�NRQXVXGXU��5LVNLQ�SD\ODúÕOÕ\RU�
ROPDVÕ��EX�LOLúNL\L�JHOHQHNVHO�P�úWHUL-WHGDULNoL�LOLúNLVLQGHQ�D\ÕUPDNWDGÕU��g]HWOH��ELU�úLUNHW�ELU�Lú�
V�UHFLQLQ�VDKLSOL÷LQL�GÕúDUÕ\D�WUDQVIHU�HWWL÷LQGH�'..�X\JXOX\RU�GHQLOHELOLU��'..�\DNODúÕPÕQGD�
KL]PHWL� DODQ� ILUPD�� KL]PHWL� VXQDQ� ILUPD\D� LúLQL� QDVÕO� \DSDFD÷ÕQÕ� GH÷LO�� KDQJL� Lú� VRQXoODUÕQD�
XODúPDVÕQÕ� LVWHGL÷LQL� ELOGLULU�� '..� LON� RUWD\D� oÕNWÕ÷ÕQGD�� ILUPDODUÕQ� WRSODP� oDOÕúDQ� VD\ÕVÕQÕ�
D]DOWPDN�YH�PDOL\HW� DYDQWDMÕ� \DUDWPDN� LoLQ�NXOODQGÕNODUÕ� ELU� DUDo�RODUDN�DOJÕODQPÕúWÕU��$QFDN��
J�Q�P�]GH� '..�� \DOQÕ]� PDOL\HW� D]DOWPD� DPDoOÕ� GH÷LO�� LúOHYVHO� HWNLQOL÷L� DUWWÕUPDN� LoLQ� GH�
NXOODQÕODQ�VWUDWHMLN�ELU�Lú�\DSPD�ELoLPL�KDOLQL�DOPÕúWÕU�� 

)LUPDODU� JHQHOOLNOH� DúD÷ÕGD� VÕUDODQDQ� |]HOOLNOHUH� VDKLS� V�UHoOHUL� WHPLQ� HWPHN� LoLQ� GÕú� ND\QDN�
NXOODQÕPÕ�H÷LOLPLQGHGLUOHU�>�@� 

• øúOHWPH�YH�\DWÕUÕP�VHUPD\HVL�\�NVHN�KL]PHWOHU�  
• 8]PDQOÕN� JHUHNWLUHQ� KL]PHWOHU�� oRN� KÕ]OÕ� GH÷LúHQ� SD]DU� NRúXOODUÕQD� PDUX]� V�UHoOHU���������

( istihdam maliyeti yüksek ),  

• +Õ]OÕ�GH÷LúHQ�WHNQRORML�QHGHQL\OH�SDKDOÕ�\DWÕUÕP�JHUHNWLUHQ�V�UHoOHU� 

*HQHOOLNOH�GÕúDUÕGDQ�WHPLQ�HGLOPH\HQ�V�UHoOHU�LVH�úXQODUGÕU� 
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• Stratejik planlama fonksiyonu yönetimi  

• Finansman yönetimi  

• <|QHWLP�GDQÕúPDQOÕ÷Õ�\|QHWLPL  
• Tedarikçilerin kontrolü  

• Kalite yönetimi  

• 3D]DUD�LOLúNLQ��NRQXODUÕQ�GHQHWLPL 
 
'Õú�ND\QDN�NXOODQÕPÕQÕQ��ILUPDODUÕQ�UHNDEHW�J�F�Q��HWNLQ�ELU�úHNLOGH�NRUXPDODUÕQÕ�VD÷OD\DQ�DQD�
XQVXUODUGDQ�ELUL� RODQ� ³WHPHO�\HWHQHNOHULQLQ´�JHOLúWLULOPHVLQH�E�\�N�NDWNÕ� VD÷ODGÕ÷Õ�ELOLQHQ�ELU�
JHUoHNWLU�� %X� NRQXGD� WHPHO� \HWHQHN�� ELU� LúOHWPH\L� EDúND� ELU� LúOHWPHGHQ� D\ÕUDQ�� LúOHWPHQLQ�
YL]\RQXQX�JHUoHNOHúWLUPHVLQGH�URO�R\QD\DQ��UDNLSOHU�WDUDIÕQGDQ�NROD\FD�WDNOLW�HGLOHPH\HQ�ELOJL��
EHFHUL�YH�\HWHQH÷L�LIDGH�HWPHNWHGLU�>�@� 
 
*�Q�P�]� \|QHWLP� X\JXODPDODUÕQÕ� HWNLOH\HQ� ELU� JHOLúPH� RODUDN� WHPHO� \HWHQHN� úXQX� LIDGH�
HWPHNWHGLU�� +HU� LúOHWPH� NHQGLVLQH� KDV� ELU� \HWHQHN� JHOLúWLUPHOLGLU�� øúOHWPH\H� UHNDEHW� J�F�Q��
YHUHFHN� RODQ� EX� WHPHO� \HWHQHNWLU�� 7HPHO� \HWHQHN� LOH� GR÷UXGDQ� LOJLOL� Lú� YH� IDDOL\HWOHU� LúOHWPH�
E�Q\HVLQGH� \�U�W�OPHOL�� GL÷HU� LúOHU� LVH� GÕú� ND\QDNODUD� DNWDUÕOPDOÕGÕU�� %X� úHNLOGH� KHP�
RUJDQL]DV\RQ�\DSÕVÕ� \DOÕQODúDFDN��KHP�RUJDQL]asyon kademeleri azalacak hem de üst yönetim 

VWUDWHMLN�NRQXODUGD�G�ú�QPH\H�GDKD�ID]OD�YDNLW�EXODFDNWÕU� 
 
øúOHWPHOHU��WHPHO�IRQNVL\RQODUÕQÕ�GÕú�ND\QDNODUGDQ�\DUDUODQDUDN�VD÷ODPD]ODU��7HPHO�IRQNVL\RQ��
LúOHWPH\H�VWUDWHMLN�DYDQWDM�VD÷OD\DQ��VÕQÕUOÕ�VD\ÕGDNL�IRnksiyonlardan biridir. Bir temel fonksiyon 

YH\D� \HWHQHN�� ELOJL� SD\ODúÕPÕ� YH� P�úWHUHN� |÷UHQPH� \ROX\OD� \DYDú� GH÷LúHQ�� LODYH� E�\�N�
\DWÕUÕPODU� \DSÕODUDN� oDEXFDN� JHOLúWLULOPHVL� P�PN�Q� ROPD\DQ� ELU� HWNLQOLNWLU�� øúOHWPHOHU�
NHQGLOHULQH� UHNDEHW� DYDQWDMÕ� VD÷OD\DQ� EX� WHPHO� \HWHQHN� LOH� LOJLOL� LúOHULQ� GÕúÕQGDNL� W�P� LúOHUL��
EDúND� LúOHWPHOHUH� \DSWÕUPDN� VXUHWL\OH�� KHP� ND\QDN� WDVDUUXIX� VD÷ODPDNWD�� KHP� \DSÕ� RODUDN�
N�o�OPHNWH� YH� \DOÕQ� KDOH� JHOPHNWH� KHP� GH� oRN� L\L� ELOGLNOHUL� Lú� �]HULQGH� \R÷XQODúPD� IÕUVDWÕ�
EXOPDNWDGÕUODU�>�@� 
 
BLU� LúOHWPHQLQ� WHPHO� IRQNVL\RQODUÕQGDQ� ELULQL� GÕú� ND\QDNODUGDQ� \DUDUODQDUDN� VD÷ODPDVÕ�� R�
LúOHWPHQLQ� SD]DUGD� HWNLQOL÷LQL� ND\EHWPHVLQH� YH� NHQGLVLQH� UDNLS� \DUDWPDVÕQD� QHGHQ� ROXU�� %X�
\�]GHQ� LúOHWPH� HQ� L\L� \DSWÕ÷Õ� LúH� RGDNODQPDOÕ� YH� GL÷HU� IRQNVL\RQODUÕ� GÕú� ND\QDklardan 

\DUDUODQDUDN� VD÷ODPDOÕGÕU�� øúOHWPHQLQ� GÕú� ND\QDNODUGDQ� \DUDUODQDUDN� VD÷GÕ÷Õ� IRQNVL\RQODU��
LúOHWPHQLQ�UHNDEHWL�LoLQ�NULWLN�|QHP�WDúÕPDPDNWDGÕU� 
 

 



 16 

1.2.1. øúOHWPHOHULQ�'Õú�.D\QDN�.XOODQÕP�1HGHQOHUL� 
ùLUNHWOHUL� GÕú� ND\QDN� NXOODQÕPÕQD� LWHQ� SHN� oRN� QHGHQ� VD\ÕODELOLU�� $úD÷ÕGD� � WHPHO� QHGHQOHU�
VÕUDODQPDNWDGÕU�>�@� 
 

• øúOHWPH�PDOL\HWOHULQLQ�NRQWURO��YH�G�ú�U�OPHVL  
• )LUPDQÕQ�oHNLUGHN�IRQNVL\RQODUÕQÕQ�JHOLúPHVL  
• '�Q\D\D�DoÕOPD�IÕUVDWÕQÕ��EHFHULVLQL�ND]DQGÕUPD  

• )LUPD�ND\QDNODUÕQÕ�EDúND�DODQODUD�ND\GÕUPD�UDKDWOÕ÷Õ  
• %DúND�ND\QDNODUD�XODúPD�IÕUVDWÕ  
• <HQLGHQ�\DSÕODQPD�JHUHNOLOL÷LQLQ�IDUNÕQD�YDUÕOPDVÕ  
• )RQNVL\RQODUÕQÕQ�\|QHWLPLQGH�]RUODQÕOPDVÕ  
• 5LVNL�SD\ODúPD  

• 1DNLW�LKWL\DFÕ  
 

7�P� EX� WHPHO� VHEHSOHULQ� \DQÕ� VÕUD�� ILUPDODUÕ� GÕú� ND\QDN� NXOODQPD\D� ]RUOD\DQ� QHGHQOHUGHQ�
ED]ÕODUÕ�DúD÷ÕGD�EDúOÕNODU�KDOLQGH�YHULOPLúWLU�� 

 
a) 0DOL\HWOHUH�%D÷OÕ�1HGHQOHU� 

• '..�PDOL\HWL�\�NVHN�YH�EDNÕP�JLGHUL�ID]OD�DUDo�SDUNÕQÕ�D]DOWPDNWD��E|\OHOLNOH�JHUHNVL]�
PDO]HPH�DOÕPÕQD�HQJHO�ROPDNWD�YH�PDOL\HWOHUL�G�ú�UPHNWHGLU� 

• Yan ödemelerin genel giderler üzerindeki malL\HWL� NRQXVXQGD� VÕNÕ� NRQWURO�
JHUHNWLUPHNWHGLU�� 'Õú� ND\QDNODUGDQ� \DUDUODQDQODUÕQ�� EX� KL]PHWL� NHQGL� E�Q\HVLQGH�
�UHWHQOHUH�J|UH�GDKD�G�ú�N�ELU�JHQHO�JLGHU�\DSÕVÕQD�VDKLS�ROGXNODUÕ�J|]OHQPHNWHGLU� 

• %DúDUÕOÕ�ROPD\DQ�ILUPDODU��L\L�oDOÕúPD\DQ�PDO�KL]PHW�NRQXODUÕQGaki maliyetleri, büyük 

VHUPD\H� JHWLULVLQH� G|Q�úW�UHUHN�� G�ú�N� ULVN�� GDKD� E�\�N� HVQHNOLN� YH� P�úWHUL�
LKWL\DoODUÕQD�GDKD�G�ú�N�PDOL\HWOH�FHYDS�YHUPH�\HWHQH÷L�ND]DQDELOLU�>�@� 

 
b) .XUXOXúD�%D÷OÕ�1HGHQOHU 

• (Q�L\L�\DSÕODQ�LúH�RGDNODQDUDN�YHULPOL÷L�DUWÕUPDN� 
• �'H÷LúHQ� Lú� NRúXOODUÕ�� �U�Q� WDOHSOHUL� YH� WHNQRORML\H� D\DN� X\GXUDELOPHN� DPDFÕ\OD�

HVQHNOL÷L�DUWÕUPDN� 
• �.XUXOXúXQ�\DSÕVÕQÕ�GH÷LúWLUPHN� 
• �hU�Q�YH�KL]PHW�NDOLWHVLQL��P�úWHUL�PHPQXQL\HWLQL�YH�KLVVH�GH÷HUOHULQL�DUWÕUPDNWÕU� 
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c) *HOLúLPH�%D÷OÕ�1HGHQOHU� 
• Riskli ve istenmeyen� \|QHWLP� SUREOHPOHULQLQ� ILUPD� E�Q\HVLQGHQ� X]DNODúWÕUÕOÕS�� GÕú�

ND\QD÷D�DNWDUÕOPDVÕ�LOH�IDDOL\HWOHULQ�NDOLWHVLQLQ�YH�ILUPD�LPDMÕQÕQ�NRUXQPDVÕ�P�PN�Q�
RODFDNWÕU� 

•  Mevcut olmayan tecrübe, beceri ve teknolojiyi elde etmek. 

• ��5LVN�\|QHWLPLQL�JHOLúWLUPHN� 
•  ProfesyRQHO�WHGDULNoLOHU�LOH�oDOÕúDUDN��LPDM�YH�J�YHQLOLUOL÷L�DUWWÕUPD�LVWH÷L�>�@� 

 
d)  Finansal Nedenler  

• <DWÕUÕPODUÕ�D]DOWDUDN��RUWD\D�oÕNDQ�ND\QDNODUÕ�EDúND�DODQODUGD�NXOODQPDN� 
• 6DKLS�ROXQDQ�PDOODUÕQ�WHGDULNoL\H�VDWÕOPDVÕ�\ROX\OD�QDNLW�VD÷ODPDN� 
�

d) øPNDQODUD�%D÷OÕ�1HGHQOHU� 
• 7HGDULNoLQLQ�VDKLS�ROGX÷X�Lú�D÷ÕQÕ�NXOODQDUDN�SD]DUGD�\HU�HGLQPHN�YH�\HQL�Lú�RODQDNODUÕ�

VD÷ODPDN� 
• �7HGDULNoLQLQ�\�NVHN�NDSDVLWHVL��KÕ]OÕ�LúOHPOHUL�YH�JHOLúPLú�VLVWHPL�\DUGÕPÕ\OD�JHOLúLPL�

KÕ]ODQGÕUPDN� 
• �(N�ELU�ND\QDN�D\ÕUPDGDQ�NDSDVLWH\L�DUWWÕUmak. 

• '�ú�N� WHNQRORML� VDKLEL� RODQ� ED]Õ� ILUPDODUÕQ� LOHUL� WHNQRORML� DODQÕQGD� X]PDQ� SHUVRQHOL�
LVWLKGDP� HWPHGH� YH\D� EXQODUÕ� NDGURODUÕQGD� WXWPD� NRQXVXQGD� \DúDGÕ÷Õ� SUREOHPOHUL�
gidermek [8]. 

 
+HU�VHNW|U�LoLQ�\XNDUÕGD�EDKVHGLOHQ�QHGHQOHU�IDUNOÕ�|QFHOL÷H�VDKLSWLU��ùHNLO����¶GH�ED]Õ�VHNW|UOHU�
DoÕVÕQGDQ�WHPHO�NDWHJRULOHU�ED]ÕQGD�EX�|QFHOLNOHU�EHOLUWLOPHNWHGLU� 
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øOHWLúLP�7HNQRORMLOHUL
(QGV��9HUL�øúOHPOHUL

6DWÕú�*�F�
hUHWLP
)LQDQV

7HOHNRPLQLNDV\RQ
/RMLVWLN

6DWÕú�VRQUDVÕ�+L]PHWOHU
(QGV�EDNÕP

$WÕN�<|QHWLPL
hFUHW�<|QHWLPL

0XKDVHEH
(QHUML

Maliyet Ana Faaliyetlere Odaklanma <DWÕUÕP�*LGHUOHULQL�$]DOWPD 'L÷HU
 

ùHNLO�������6HNW|UOHUH�J|UH�GÕú�ND\QDN�NXOODQÕP�QHGHQOHUL�YH�EXQODUÕQ�|QHP�GHUHFHVL�>�@�� 
 

ùHNLO�����¶GHQ�DQODúÕODFD÷Õ��]HUH��KHU�VHNW|U�Q�NHQGLQH�|]J��|QFHOLNOHUL�YH�EX�|QFHOLNOHUH�ED÷OÕ�
RODUDN� ROXúPXú� RODQ� GÕú� ND\QDN� NXOODQÕP� QHGHQOHUL� YDUGÕU�� /RMLVWLN� IDDOL\HWOHUGH� GÕú� ND\QD÷D�
\|QHOPHQLQ�HQ�|QHPOL�QHGHQL�PDOL\HWOHUL�D]DOWPDNWÕU��<DWÕUÕP�JLGHUOHULQLQ�D]DOWPDN�EXQX�WDNLS�
etmektedir.�$QFDN�W�P�VHNW|UOHU�ED]�DOÕQGÕ÷ÕQGD��'Õú�ND\QDN�NXOODQÕPÕQGDQ�ID\GDODQPDQÕQ�HQ�
E�\�N�QHGHQLQLQ�HNRQRPLN�IDNW|UOHUGHQ�ND\QDNODQGÕ÷Õ�DQODúÕOPDNWDGÕU�� 

<DSÕODQ� ELU� DQNHW� oDOÕúPDVÕ� VRQXFXQGD� RUWD\D� oÕNDQ� YHULOHU� ùHNLO� ���¶GH� YHULOPLúWLU�� %XUDGDQ�
sektörlerin dÕú� ND\QDN� NXOODQÕPÕQGDQ� ID\GDODQPD� RUDQODUÕQÕQ� IDUNOÕOÕN� J|VWHUGL÷L�
DQODúÕOPDNWDGÕU�� g]HOOLNOH� ORMLVWLN� IDDOL\HWOHUGH�� LQVDQ� ND\QDNODUÕ� \|QHWLPLQGH� YH� EDNÕP�
SODQODPD�JLEL�DODQODUGD�|QHPOL�ELU�RUDQGD�GÕú�ND\QDN�NXOODQÕPÕQGDQ�\DUDUODQÕOPDNWDGÕU� 
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<DUGÕPFÕ�IRQNVL\RQODU
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øQVDQ�.D\QDNODUÕ
Üretim

Ends Bilgi Tek.

(QGVO�%DNÕP�7HN�
Lojistik

2ILV�øúOHPOHUL
hFUHWOHQGLUPH�øúOHPOHUL

Enerji

Telekominikasyon

$WÕN�<|QHWLPL

'Õú�.D\QDN�.XOODQÕOPD] 'Õú�.D\QDN�.XOODQÕODELOLU������
'Õú�.D\QDN�0XWODN�.XOODQÕOÕU�!���� Bilinmeyen

 

ùHNLO�������6HNW|UOHULQ�GÕú�ND\QDN�NXOODQÕP�\�]GHOHUL�>�@� 
 

ùHNLO� ���¶GH� ORMLVWLN� oXEX÷X� GLNNDWOH� LQFHOHQHFHN� ROXUVD�� ³GÕú� ND\QDN� NXOODQÕODELOLU´� YH� ³GÕú�
ND\QDN� PXWODN� NXOODQÕOÕU´� E|OJHOHULQLQ� oXEX÷XQ� E�\�N� E|O�P�Q�� NDSVDGÕ÷Õ� J|U�O�U�� <Dni, 

ORMLVWLN� IDDOL\HWOHULQ�GÕú�ND\QDNODUD� DNWDUÕOPDVÕ� úLUNHWOHU� DoÕVÕQGDQ�HQ� ID]OD�JHUHNOLOLN�J|VWHUHQ�
DODQODUGDQ�ELULVLGLU��%XQXQ�WHPHO�QHGHQL��ORMLVWLN�IDDOL\HWOHULQ�oRN�JHQLú�ELU�DODQÕ�NDSVDPDVÕGÕU��
3HN�oRN�ILUPD�LoLQ� ORMLVWLN�IDDOL\HWOHU�� LúOHWPHQLQ�DQD�IDDOL\HW�DODQÕ�GÕúÕQGD� �\HU�DOPDNWDGÕU�YH�
EXQD� ED÷OÕ� RODUDN� ILUPDODU� EX� W�U� IDDOL\HWOHULQLQ� \�U�W�OPHVLQL� DODQÕQGD� X]PDQODúPÕú� ORMLVWLN�
ILUPDODUÕQD�GHYUHWPHNWHGLUOHU� 
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1.2.2. 'Õú�.D\QDN�.XOODQÕPÕQÕQ�*HWLUGL÷L�5LVNOHU� 
.XUXOXúODUÕQ� KHUKDQJL� ELU� IRQNVL\RQXQX�� GÕú� ND\QDNODUD� \|QOHQGLUPHVL� LoLQ� ELU� oRN� QHGHQ�
bulunabilir. Fakat �X\JXODPD�HVQDVÕQGD�NDUúÕODúÕODELOHFHN�ULVNOHU�GH�J|]�DUGÕ�HGLOPHPHOLGLU��%X�
ULVNOHULQ�IDUNÕQGD�ROPDGDQ�YHULOHFHN�GÕú�ND\QDN�NXOODQÕP�NDUDUÕ��NXUXOXúXQ�X]XQ�YDGHGH�]DUDUD�
X÷UDPDVÕQD�QHGHQ�ROabilir.  

 
$úD÷ÕGD�GÕú�ND\QDN�NXOODQÕP�X\JXODPDVÕQGD�NDUúÕODúÕODELOHFHN�ULVNOHU�YH�EXQODUÕ�D]DOWPD�\ROODUÕ�
VÕUDODQPÕúWÕU� 
 

• 'Õú�ND\QDNODUGDQ�\DUDUODQDQ� LúOHWPHOHULQ��YHULPOLOLN�VHYL\HVL�GÕúDUÕGDQ�DOÕQDQ�KL]PHWH�
ED÷ÕPOÕ� RODFDNWÕU�� 'ROD\ÕVÕ\OD�� LúOHWPHQLQ� GÕúDUÕGDQ� VD÷ODQDQ� VHUYLVOHU� �]HULQGHNL�
NRQWURO�� D]DODFDNWÕU�� %X� QHGHQOH� GÕú� ND\QDNODUGDQ� \DUDUODQDQ� LúOHWPHOHULQ� WDúHURQ�
ILUPDQÕQ� IDDOL\HWOHULQL� GLNNDWOH� LQFHOHPHOL� YH� V�UHNOL� LOHWLúLP� NXUPDVÕ� JHUHNPHNWHGLU��
øúOHWPH�\|QHWLPL��WDúHURQ�ILUPD�LOH�NRRUGLQDV\RQ�YH�NRQWURO��VD÷OD\DELOPHN�LoLQ�R�LúLQ��
JHUHNWLUGL÷L�W�P�GHWD\ODUÕ�ELOPHVL�JHUHNOLGLU�>��@� 

 
• 7HGDULNoL� ILUPDQÕQ� LúOHULQLQ� ER]XOPDVÕ� YH� EXQXQ� GÕú� ND\QDN� NXOODQÕP� LOLúNLVLQL�

HWNLOHPHVL� ELU� ULVNWLU�� gUQH÷LQ�� WHGDULNoL� ILUPD�� ILQDQVDO� ELU� VÕNÕQWÕ� LoLQH� JLUHELOLU� 
WHNQRORMLVLQL�\HQLOH\HPH\HELOLU�\D�GD�VWUDWHMLN�\DSÕVÕQGD�JHoLUGL÷L�GH÷LúLNOLN�QHGHQL\OH�
IDUNOÕ� KL]PHW� W�UOHULQH� \|QHOPHN� ]RUXQGD� NDODELOLU�� .XUXOXú� WHGDULNoL� ILUPDQÕQ�
SHUIRUPDQVÕQGDQ�PHPQXQ�ROPDGÕ÷Õ�GXUXPODUGD��GÕú�ND\QDN�NXOODQÕP � DQODúPDVÕQÕ� IHV�
edebilPHN�YH\D�GHYUHGLOHQ�IRQNVL\RQX�JHUL�oHNHELOPHN�LoLQ�LON�DúDPDODUGD�DQODúPD\D�
oHúLWOL�NRúXOODU�NR\DELOLU��%X�|Q�NRúXOODU�VD\HVLQGH�NXUXOXú�\DQOÕú�\ROGDQ�LVWHGL÷L�]DPDQ�
G|QHELOPH�KDNNÕQD�VDKLS�RODFDN�YH�NDUúÕODúDFD÷Õ�ULVNOHUL�D]DOWDFDNWÕU�>�@� 

 

• Daha önceki b|O�POHUGH� GH÷LQLOGL÷L� JLEL� JHQHOOLNOH� GÕú� ND\QD÷D� VSHVLILN� NRQXPODUGD�
oDOÕúDQ� LQVDQ� LKWL\DFÕ�VHEHEL\OH�GH�EDúYXUXOPDNWDGÕU��'Õú�ND\QDN�KL]PHWL�VD÷OD\DQ�GÕú�
ND\QDN�SHUVRQHOLQLQ�SURJUDP�GDKLOLQGH�KL]PHWL�DODQ�ILUPD�oDOÕúDQODUÕ�LOH�ELUOHúWLULOPHVL�
gerekecektiU�� %X� GXUXPGD� GÕú� ND\QD÷D� \HQL� DNWDUÕOPÕú� IRQNVL\RQXQ� oDOÕúDQODUÕ� ILUPD�
LoLQGH�EDúND�J|UHYOHUH�DWDQDELOLU�YH\D�GÕú�ND\QD÷D�V|]OHúPH�LOH�WUDQVIHU�HGLOHELOLUOHU��%X�
JHoLú�G|QHPLQGHQ�VRQUD�GÕú�ND\QDN�KHVDEÕQD�oDOÕúDQ�SHUVRQHO�JHQHOOLNOH�JHUL�G|QPH]OHU��
Bazen GH�LúOHULQH�VRQ�YHULOLU���%X�GXUXP�GL÷HU�GHSDUWPDQODUGD�oDOÕúDQODUÕQ�Lú�YH�ILUPD\D�
ED÷OÕOÕN�NRQXVXQGDNL�PRWLYDV\RQODUÕQÕ�ROXPVX]��HWNLOH\HFHNWLU�>�@� 
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• %LU�LúOHWPHQLQ�DQD�IDDOL\HW�DODQÕQGD�ROPDVD�GDKL�|QHPOL�VD\ÕODQ�EHFHULOHULQLQ�\LWLULOPHVL�
YH\D� \DQOÕú� EHFHULOHU� JHOLúWLULOPHVL� V|]� NRQXVX� RODELOPHNWHGLU�� gUQH÷LQ� ELU� ELVLNOHW�
�UHWLFLVL��\DUÕ�LOHWNHQ�FLSOHU�YH\D�ELVLNOHW�GLQDPRODUÕ�JLEL�N�o�N�SDUoDODUÕQ�LPDODWÕQÕ�GÕú�
ND\QDNODUD� DNWDUPÕúWÕU�� )LUPD� NDOLWH� VWDQGDUWODUÕQÕ� QDVÕO� JHOLúWLUHFH÷LQL� SODQODUNHQ�� GÕú�
kaynD÷ÕQ�\HWHUOL�ELoLPGH�PDO��UHWPH\H�LVWHNOL�ROPDGÕ÷ÕQÕ�IDUN�HGHU��$QFDN�JHoHQ�]DPDQ�
LoHULVLQGH� ILUPD� EX� NRQXGDNL� EHFHULVLQL� \LWLUPLúWLU�� *HUL� G|Q�ú� P�PN�Q� ROVD� ELOH�
PDOL\HW�\�NVHN�RODFDNWÕU�>�@� 

 

• 3HN� oRN� GXUXPGD� GÕú� ND\QDN� NXOODQÕFÕODUÕ�� NULWLN� ELOJLOHULQ� GÕú� ND\QDNWD� NDOPDVÕ�� GÕú�
ND\QD÷D�DúÕUÕ�ED÷ÕPOÕOÕN��NDOLWH�YH�]DPDQODPD��]HULQGHNL�NRQWURO��ND\EHWPH�� LoHULGHQ�
JHOHELOHFHN�GLUHQLúLQ�VRQXFX�HWNLOHPHVL�JLEL�HQGLúHOHU�GX\PDNWDGÕUODU�� 

 
'Õú�ND\QDN�WHGDULNoLVL�ILUPD�DoÕVÕQGDQ�ULVNOHU��LVH�DúD÷ÕGD�VÕUDODQGÕ÷Õ�JLEL�RODFDNWÕU� 

• 6RQXoWD�LVWHQHQ�KL]PHW�\D�GD��U�Q�Q�WDQÕPODQPDVÕ�]RU�RODELOPHNWHGLU��%LUoRN�GXUXPGD�
PDOL\HWOHULQ�|QFHGHQ� WDKPLQL�\DSÕODPDPDNWDGÕU��6|]OHúPH�VDIKDVÕQGD�EX�JLEL�NRQXODU�
KHU� LNL� WDUDI� DUDVÕQGD� P�]DNHUH� HGLOPHOL� YH� DQL� GDOJDODQPDODUÕQ� RODELOHFH÷L� PDOL\HW�
kalemleri belirlenmelidir. 

 

• øú�WDPDPODQGÕ÷ÕQGD��GÕú�ND\QD÷ÕQ�VRQXFD�HWNLVLQLQ�HWNLQ�ELU�ELoLPGH�|Oo�OPHVL�P�PN�Q�
ROPD\DELOPHNWHGLU�� %X� GXUXP� � GD� GÕú� ND\QDN� VD÷OD\DQ� ILUPD�� HWNLQOL÷LQL� QHW� RODUDN�
NDQÕWODPDNWD�]RUOXN�oHNHELOLU� 

 

• 'Õú�ND\QDN�NXOODQÕPÕ�JLULúLPLQGHQ�LúOHWPH�\|QHWLFLOHUL�GH�GR÷UXGDQ�HWNLOHQPHNWHGLUOHU��
<|QHWLFLOHU�� GÕú� ND\QDN� NXOODQÕOGÕ÷Õ� GXUXPODUGD� \HWNLOHULQLQ� VÕQÕUODQGÕUÕODFD÷ÕQÕ�
G�ú�QHUHN�GÕú�ND\QDN�NXOODQÕPÕQD�ROXPOX�EDNPD\DELOLUOHU��<HWNL�GHYULQLQ�V|]�NRQXVX�
ROGX÷X� GXUXPODUGD� WHGDULNoL� ILUPD� EX� W�U� G�ú�QFHOHU� QHGHQL\OH�� ]RUOXNODUOD�
NDUúÕODúPDNWDGÕU [10]. 

 

• 'Õú� ND\QDNWDQ� \DUDUODQDQ� ILUPD� LoLQ� \DSDFD÷Õ� VWUDWHMLN� Lú� SODQODUÕQÕQ� D\QÕ� ]DPDQGD�
UDNLELQH� GH� KL]PHW� YHUHQ� GÕú� ND\QDN� ILUPDVÕQD� DoÕNODQPDVÕ� ULVNOL� RODELOLU�� d�QN�� GÕú�
kaynDN� ILUPDVÕ� KL]PHWL� DODQ� ILUPDQÕQ� |]HO� \DGD�P�ON� LOH� LOJLOL� ELOJLOHULQL� NXOODQDELOLU�
yada rakibine aktarabilir [7]. 
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1.3. /RMLVWLN�)DDOL\HWOHULQ�'Õú�.D\QDNODUD�$NWDUÕOPDVÕ 
gQFHNL� E|O�POHUGH� GH� EHOLUWLOGL÷L� JLEL� GÕú� ND\QDN� NXOODQÕP� QHGHQOHULQLQ� ELU� VRQXFX� Rlarak 

ILUPDODUÕQ� ORMLVWLN� IDDOL\HWOHULQLQ� ELU� NÕVPÕQÕ� \D� GD� WDPDPÕQÕ� X]PDQ� GÕú� ND\QDN� ILUPDODUÕQD�
GHYUHWPHOHUL�� |]HOOLNOH� ORMLVWLN� IDDOL\HWOHU� DODQÕQGD� \DúDQDQ� SUREOHPOHULQ� JLGHULOPHVL� LoLQ� VRQ�
\ÕOODUGD� JHOLúWLULOPLú� ELU� o|]�P� \ROXGXU�� /RMLVWLN� IDDOL\HWOHULQ� GÕú� ND\QDNODUD� GHYUHGLOPHVL�
\DNODúÕPÕ��JHOHQHNVHO�KL]PHW�VDWÕQ�DOPD\D�J|UH��GDKD�NDSVDPOÕ�YH�X]XQ�VROXNOX�ROPDVÕ��KL]PHWL�
YHUHQOH�DODQÕQ�RUWDNODúD�JHOLúWLUGL÷L�|]HO�o|]�POHUL�LoHUPHVL�JLEL�|QHPOL�IDUNOÕOÕNODU�LoHUPHNWHGLU� 

7DQ\Dú� ������� >��@�� ORMLVWL÷L�� �UHWLP� QRNWDVÕ� LOH� W�NHWLP� QRNWDVÕ� DUDVÕQGD� IDUN� ROGX÷X� V�UHFH�
GDLPD� V|]� NRQXVX� RODELOHFHN� ELU� NDYUDP� RODUDN� WDQÕPODPDNWDGÕU�� /RMLVWLN�� <XQDQFD�
“Logistikos” kelimesinden gelmekte olup “hesap kitap yapma bilimi”, “hesapta becerikli” 

DQODPÕQD� JHOPHNWHGLU�� $VNHUL� DQODPGD� /RMLVWLN� LVH�� ³0XKDULS� XQVXUODUD� VWUDWHML� YH� WDNWL÷LQH�
X\JXQ�YH�JHUHNOL�RODQ�LNPDO�PDGGHOHUL�LOH�KL]PHW�GHVWH÷LQL�VD÷ODPDN�LoLQ�\DSÕODQ�IDDOL\HWOHUGLU´��
%X�NDSVDPGD�³2UGXODUÕQ�HU]DN�YH�P�KLPPDW�GHVWH÷LQLQ�G�ú�Q�OHUHN�KDUHNHW�HWWLULOPHVL�VDQDWÕ´�
RODUDN�WDQÕPODQPDNWDGÕU�� 
 
/RMLVWLN��oRN�JHQHO�RODUDN��U�Q�DNÕúÕQÕQ��oÕNÕú�QRNWDVÕQGDQ�YDUÕú�QRNWDVÕQD�NDGDU��SODQODQPDVÕ��
X\JXODQPDVÕ� YH� NRQWURO�G�U�� 'R÷UX� �U�Q�Q� GR÷UX� \HUGH�� ]DPDQGD� YH� PLNWDUGD� EXOXQPDVÕQÕ�
VD÷ODPDN��ORMLVWLN�IDDOL\HWOHULQ�WHPHOLQL�ROXúWXUXU� 
 
%LU�EDúND�GH\LúOH�ORMLVWLN��$NWHQ�������>��@¶WH��P�úWHULOHULQ�LKWL\DoODUÕQÕ�NDUúÕODPDN��]HUH��KDP�
PDGGHQLQ� EDúODQJÕo� QRNWDVÕQGDQ�� �U�Q�Q� W�NHWLOGL÷L� VRQ� QRNWD\D� NDGDU� RODQ� WHGDULN� ]LQFLUL�
LoLQGHNL�PDO]HPHOHULQ��VHUYLV�KL]PHWOHULQLQ�YH�ELOJL�DNÕúÕQÕQ�HWNLOL�YH�YHULPOL�ELU�úHNLOGH��KHU�LNL�
\|QH� GR÷UX� WDúÕQPDVÕQÕQ� YH� GHSRODQPDVÕQÕQ�� SODQODQPDVÕ�� X\JXODQPDVÕ� YH� NRQWURO� HGLOPHVL�
RODUDN�WDQÕPODQPÕúWÕU�� 
 
%�W�Q� EX� PDO]HPH� DNÕúÕQÕQ�� VHUYLV� KL]PHWOHULQLQ� YH� ELOJL� DNÕúÕQÕQ� YHULPOL� ELU� úHNLOGH�
JHUoHNOHúPHVL� ³ORMLVWLN� \|QHWLPL´� µQLQ� EDúDUÕVÕ� LOH� GR÷UXGDQ� LOLúNLOLGLU�� Lojistik Yönetimi 

.RQVH\L� �&RXQFLO� RI� /RJLVWLFV� 0DQDJHPHQW�� ORMLVWLN� \|QHWLPLQL� ³0�úWHUL� JHUHNVLQPHOHULQL�
NDUúÕODPDN��]HUH���UHWLP�QRNWDVÕ�YH�W�NHWLP�QRNWDODUÕ�DUDVÕQGDNL�PDO��KL]PHW�YH�LOJLOL�ELOgilerin 

LOHUL� YH� JHUL� \|QGHNL� DNÕúODUÕ� LOH� GHSRODQPDODUÕQÕQ� HWNLQ� YH� YHULPOL� ELU� úHNLOGH� SODQODQPDVÕ��
X\JXODQPDVÕ� YH� NRQWURO�Q�� NDSVD\DQ� WHGDULN� ]LQFLUL� V�UHFL� DúDPDVÕGÕU�´� úHNOLQGH�
WDQÕPODPDNWDGÕU��%X�WDQÕP�LNL�QRNWD��WHGDULNoL-P�úWHUL��DUDVÕQGDNL�PDO��KL]PHW�YH�ELOJL�DNÕúÕQÕ�
LoHUHQ�W�P�IDDOL\HWOHUL�NDSVDPDNWDGÕU��7HGDULNoL�LOH��UHWLFL�DUDVÕQGD�RODQ�ORMLVWL÷H�JHOHQ�ORMLVWLN�
�,QERXQG� /RJLVWLFV��� �UHWLFL� LOH� P�úWHUL� DUDVÕQGD� RODQ� ORMLVWL÷H� JLGHQ� ORMLVWLN� �2XWERXQG�
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Logistics) denilmektedir. $úD÷ÕGD� ORMLVWLN� \|QHWLPL� WDQÕPÕ� LoHUVLQGH� EDKVHGLOHQ� ORMLVWLN�
IDDOL\HWOHU� J|U�OPHNWHGLU�� 7HGDULNoL� LOH� P�úWHUL� DUDVÕQGD� PDO�� KL]PHW� YH� ELOJL� DNÕúÕQÕ� LoHUHQ�
DúD÷ÕGDNL�IDDOL\HWOHULQ�W�P��\DGD�D\UÕ�D\UÕ�KHU�ELUL�ORMLVWLN�WHULPL�LoHUVLQGH�\HU�DOPDNWDGÕU��+HU�
hangi bir lojistik�ILUPDVÕQÕQ�DúD÷ÕGDNL�IDDOL\HWOHUGHQ�ELULQL�\DGD�ELUNDoÕQÕ�JHUoHNOHúWLUL\RU�ROPDVÕ�
gerekmektedir [11]. 

 
• 6DWÕQ�DOPD 

• Nakliye (hava, kara, su, boru) 

• .DOLWH�.RQWURO��*|]HWLP�øúOHUL 
• Gümrük, Sigorta 

• Depolama 

• )DVRQD�*|QGHUPH��)DVRQGDQ�$OGÕUPD 

• 7HGDULN�6LSDULú�ø]OHme 

• Talep Tahminleri 

• Envanter Yönetimi 

• Lojistik Bilgi Sistemleri 

• <HGHN�3DUoD�'HVWH÷L 
• 'D÷ÕWÕP 

• øDGH�øúOHPOHUL� �6H]RQ� LoL� LDGH-VDWÕODPD\DQ��U�Q� LDGHVL��'HIROX�YH��U�Q�LDGHVL�7�NHWLFL�
øDGHOHUL�� 6H]RQ� VRQX� LDGHOHUL��� 7HUVLQH� /RMLVWLN� �ERú� NDSODUÕQ�� DPEDODM� DWÕNODUÕQÕQ�
getirilmesi, vb) 

• +XUGD�YH�,VNDUWDODUÕQ�(OGHQ�dÕNDUWÕOPDVÕ 
• .DWPD�'H÷HUOL�øúOHPOHU��(WLNHWOHPH�IL\DW�EDUNRW���3DNHWOHPH 

• 5RWD�SODQÕQÕ�\DSPD�YH�DUDo�RSWLPL]DV\RQX 

• 6HYNÕ\DW��\�NOHPH�YH�YDUÕú�]DPDQÕ�SODQODPD� 

<XNDUÕGD�VÕUDODQDQ�ORMLVWLN�IDDOL\HWOHUL�JHUoHNOHúWLUHELOPHN�LoLQ�JHUHNOL�RODQ�PDOL\HW�NDOHPOHULQLQ�
\DQÕ�VÕUD��HWNLQ�YH�YHULPOL�ORMLVWLN�\|QHWLPL�X\JXODQDPDPDVÕQGDQ�ND\QDNODQDQ�PDOL\HWOHU�GH�
ROXúPDNWDGÕU��6|]�NRQXVX�PDOL\HW�NDOHPOHUL�DúD÷ÕGD�VÕUDODQPÕúWÕU. 

• 1DYOXQ��6LJRUWD��*�PU�NOHPH��$UD�7DúÕPD�0DOL\etleri  

• Depolama Maliyetleri  

• %R]XOPD��+DVDU�YH�.D\ÕS�0DOL\HWOHUL� 
• Geç Teslimat Maliyetleri  
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• Hata, Ceza Maliyetleri  

• %LOJL�6LVWHPOHUL���%LOJL�øOHWLúLP�0DOL\HWOHUL� 
• Personel Maliyetleri  

• 2SWLPXP�2ODPD\DQ�6LSDULú�0LNWDUODUÕ�0DOL\HWOHUL� 
• Stok Bulundurma Maliyetleri  

• $WÕO�.DSDVLWH��GHSR��WDúÕPD�DUDFÕ��YV���0DOL\HWOHUL� 

%LU� �U�Q�Q� IL\DWÕQÕ� EHOLUOH\HQ� HWNHQOHUGHQ� ELULVL� GH� ORMLVWLN� PDOL\HWOHUGLU�� 0�úWHUL\H�
XODúWÕUÕODPD\DQ� �U�Q� HNRQRPLN� RODUDN� ELU� DQODP� LIDGH� HWPH]�� %LU� �U�Q��P�úWHUL\H� HQ� X\JXQ�
bedelle satabilmek için dikkatle incelenmesi gereken unsurlardan birisi de lojistik maliyetlerin 

minimize edilmesidir. 

1.4. 7DúÕPDFÕOÕN�ùHNLOOHUL� 
7DúÕPDFÕOÕN� YH\D� QDNOL\H� HQ� oRN� ELOLQHQ� WHPHO� ORMLVWLN� IDDOL\HWOHUGHQ� ELULVLGLU�� %LU� PDOÕQ� ELU�
SD]DUGDQ�|WHNLQH�DNWDUÕOPDVÕ�GH÷LúLN�WDúÕPD�VLVWHPOHUL�LOH�ROXU��%LU�PDO��SD]DUODPD�DúDPDVÕQGD��
IL]LNVHO� |]HOOL÷LQH�� GH÷HULQH�� DPEDODM� ELoLPLQH�� ER\XWODUÕQD� ED÷OÕ� RODUDN� DúD÷ÕGDNL� WDúÕPD�
VLVWHPOHULQGHQ�ELULQL�YH\D�ELU�NDoÕQÕ�NXOODQÕU�� 

a) .DUD\ROX�7DúÕPDFÕOÕ÷Õ� 
%LUoRN� HNRQRPLGH� ROGX÷X� JLEL� �ONHPL]GH� GH� Lo� WDúÕPDFÕOÕNWD� NDUD\ROXQD� D÷ÕUOÕN� YH� |QFHOLN�
YHULOPLúWLU��.DUD\ROX�HQ�Xo�QRNWDODUD�NDGDU�HULúPH�RODQD÷Õ�YHUGL÷LQGHQ�|]HOOLNOH�NÕVD�PHVDIHOL�
WDúÕPDODUGD��GL÷HU�WDúÕPD�W�UOHULQH�J|UH��GDKD�HNRQRPLNWLU��.DUD\ROXQXQ�NÕVD�PHVDIHOHUGH�GL÷HU�
WDúÕPD�VLVWHPOHULQH�J|UH�GDKD�HNRQRPLN�ROPDVÕQGD��GHPLU\ROX�YH�LoVX\ROX�JLEL�DOWHUQDWLI�WDúÕPD�
VLVWHPOHULQGH� VDELW� PDOL\HWOHULQ� WRSODP�PDOL\HW� LoLQGHNL� SD\ÕQÕQ� EHOLUJLQ� ELU� ELoLPGH� \�NVHN�
ROPDVÕ� ROJXVX� \DWDU�� $QFDN�� WDúÕPD� PHVDIHVL� E�\�G�NoH� VDELW� PDOL\HWOHULQ� WRSODP� maliyet 

LoLQGHNL� SD\Õ� DúD÷Õ\D� oHNLOHELOLU�� %X� GD� X]DN� PHVDIHOL� WDúÕPDODUGD� GHPLU\ROX� YH� LoVX\ROX�
WDúÕPDFÕOÕ÷ÕQÕQ�NDUD\ROXQD�J|UH�GDKD�HNRQRPLN�RODFD÷ÕQÕ�J|VWHULU� 

.DUD\ROX��HQHUML�W�NHWLPL�\|Q�QGHQ�XODúÕP�VHoHQHNOHUL�LoLQGH�HQ�\�NVHN�PDOL\HWH�VDKLS�RODQÕGÕr. 
<DNÕW�PDOL\HWL�GH÷LúNHQ�JLGHUOHULQ����¶VLQH��ELULP�PDOL\HWOHULQLQ�GH����¶QH�GHQN�JHOPHNWHGLU�
[12]. 
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b) 'HPLU\ROX�7DúÕPDFÕOÕ÷Õ� 
'HPLU\ROX� WDúÕPDFÕOÕ÷Õ� VDQD\L� GHYULPL� LOH� \DúÕWWÕU�� .LWOH� WDúÕPDFÕOÕ÷ÕQD� X\JXQ� ROXúX�� ROGXNoD�
G�ú�N�HQHUML� W�NHWLPL� VD\HVLQGH�GHmiryolu sistemi özellikle uzak mesafeler için ekonomik bir 

WDúÕPD�VHoHQH÷LGLU��'HQL]\ROX�LOH�ED÷ODQWÕOÕ�ROGX÷X�G�ú�Q�OG�÷�QGH��GHPLU\ROX�WDúÕPDFÕOÕ÷ÕQÕQ�
HWNLVL� ROGXNoD� J�oO�G�U�� 'HPLU\ROX� WDúÕPDFÕOÕ÷ÕQÕQ� |QHPOL� ELU� GH]DYDQWDMÕ� QDNOHGLOHFHN�
malzemenin istas\RQODUGD�NL�\�NOHPH�YH�ERúDOWPD�LúOHPLQLQ�]DPDQ�ND\EÕQD�QHGHQ�ROPDVÕGÕU� 

c) øoVX�7DúÕPDFÕOÕ÷Õ� 
øoVX�QDNOL\DWÕ�EDúND�DGÕ\OD�GD�ÕUPDN�YH�NDQDO�WDúÕPDFÕOÕ÷Õ���ONHQLQ�KHU�ELU�\DQÕQD�\D\ÕOPÕú�Lo�VX�
D÷ÕQÕQ� QDNOL\H� URWDVÕ� RODUDN� NXOODQÕOPDVÕGÕU�� g]HOOLNOH� KDPPDGGH� Qakliyesinde kara ve 

GHPLU\ROX�XODúÕPÕQD�RUDQOD�GDKD�X]X]�ELU�WDúÕPDFÕOÕN�ELoLPLGLU��,UPDN�YH�NDQDO�WDúÕPDFÕOÕ÷ÕQGD�
VLVWHPL�ROXúWXUPDN�LoLQ�JHUHNOL�DOW�\DWÕUÕP�PLNWDU�RODUDN��NDUD�YH�GHPLU\ROX�XODúÕPÕQGDNLQH�J|UH�
GDKD�D]GÕU��7DúÕPD�X]DNOÕ÷Õ�YH�\�N�PLNWDUÕ�DUWWÕNoD� LoVX� WDúÕPDFÕOÕ÷Õ�NDUD\ROX�YH�GHPLU\ROXQD�
J|UH�GDKD�HNRQRPLN�ELU�WDúÕPD�úHNOL�RODUDN�RUWD\D�oÕNPDNWDGÕU�>��@� 

d) 'HQL]\ROX�7DúÕPDFÕOÕ÷Õ� 
(Q� XFX]� WDúÕPD� úHNOLGLU�� 'HQL]\ROX� WDúÕPDFÕOÕ÷ÕQGD�� OLPDQODU� YH� OLPDQ� LúOHWPHFLOL÷L� LOH� EX�
OLPDQODUÕQ�EXOXQGXNODUÕ�\HUOHU�E�\�N�|QHP�DU]�HWPHNWHGLU��0DOODUÕQ�J|QGHULOPHVLQGH�HQ�\DYDú�
QDNOL\H� \|QWHPL�ROPDNOD�ELUOLNWH�� E�\�N�KDFLPOL�PDOODUÕQ� WDúÕQPDVÕ� LoLQ� HQ�X\JXQ�\|QWHPGLU��
'�Q\D�WLFDUHWLQLQ�E�\�N�ELU�E|O�P��EX�WDúÕPD�\|QWHPL�LOH�JHUoHNOHúWLULOPHNWHGLU�>��@� 

e) Havayolu 7DúÕPDFÕOÕ÷Õ� 
7�P�WDúÕPDFÕOÕN�úHNLOOHUL�DUDVÕQGD�HQ�SDKDOÕ�RODQÕ�KDYD\ROX�WDúÕPDFÕOÕ÷ÕGÕU��%X�WDúÕPDFÕOÕN�úHNOL�
PDOODUÕQ� XFX]� ELU� úHNLOGH�SL\DVDODUD� DNWDUÕOPDVÕ� DPDoODQGÕ÷ÕQGD�D÷ÕUOÕN�YHULOHFHN� WDúÕPD� úHNOL�
ROPDNWDQ� oÕNPDNWDGÕU�� *HQHOOLNOH� KDFLP� RODUDN� N�o�N�� GH÷HU� RODUDN� E�\�N� PDOODU� LOH� X]XQ�
PHVDIHOHUH� NÕVD� ]DPDQGD� QDNOHGLOPHVL� JHUHNHQ� PDOODU� LoLQ� HQ� |QHPOL� WDúÕPD� úHNOLGLU�� %X�
ED÷ODPGD�DFLOL\HW� DU]� HGHQ�GXUXPODUGD��KDYD\ROX� WDúÕPDFÕOÕ÷Õ� YD]JHoLOPH]�ELU� WDúÕPD� úHNOLGLU�
[13].  

f) %RUX�+DWWÕ�7DúÕPDFÕOÕ÷Õ� 
Bu taúÕPD� úHNOL� SHWURO�� GR÷DO�JD]�YH� VX�JLEL��U�QOHULQ� WDúÕQPDVÕQGD�NXOODQÕODQ�ELU� WDúÕPDFÕOÕN�
úHNOLGLU��%X��U�QOHULQ�oÕNDUÕOGÕ÷Õ�ND\QDNODUGDQ�W�NHWLOGL÷L�VRQ�QRNWD\D�NDGDU�\DGD�RN\DQXV�DúÕUÕ�
PHVDIHOHUH�WDúÕQPDVÕ�JHUHNWL÷L�KDOOHUGH�OLPDQODUD�NDGDU�RODQ�WDúÕPD�úeklidir. Özellikle petrol ve 

GR÷DO�JD]�JLEL�\DQÕFÕ�PDGGHOHULQ�J�YHQOL�ELU�úHNLOGH�WDúÕQPDVÕ�DoÕVÕQGDQ�HQ�X\JXQ�WDúÕPD�úHNOL�
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ERUX� KDWWÕ� WDúÕPDFÕOÕ÷ÕGÕU�� 1DNOL\H� PDOL\HWL� DoÕVÕQGDQ�� GHQL]\ROX� WDúÕPDFÕOÕ÷ÕQÕQ� DUGÕQGDQ� HQ�
XFX]�WDúÕPDFÕOÕN�úHNOLGLU�>��@� 

LojistLN�KL]PHW�VD÷OD\DQ�ILUPDODU��QDNOL\H�úHNOLQL�VHoHUNHQ�WDúÕPD\D�NRQX�RODQ��U�Q�Q�FLQVLQH��
\�NOHPH�YH�WHVOLP�QRNWDODUÕQD��IL\DW�EHNOHQWLVLQH��WDúÕPD�]DPDQÕQD��WDúÕPDGD�LVWHQLOHQ�J�YHQOL÷H�
J|UH� SODQODPD� \DSPDNWDGÕUODU�� %X� SODQODPD� LoLQGH� DPDo�� WDúÕQDQ� �U�QOHULQ� P�PN�Q� ROGX÷X�
NDGDU�OLPDQ��GHSR��GD÷ÕWÕP�PHUNH]OHUL�JLEL�EHNOHPH�DODQODUÕQGD�NÕVD�V�UHOL�NDOPDVÕGÕU�>��@� 

%LOLQGL÷L� �]HUH� ELU� �U�Q�Q� JHUoHN� IL\DWÕ� �UHWLFLQLQ� EHOLUOHGL÷L� VDWÕú� IL\DWÕ� GH÷LOGLU�� h]HULQGH�
SD]DUOÕN�\DSÕODFDN�RODQ�IL\DW��DOÕFÕ\D�WHVOLP�IL\DWÕGÕU��%X�IL\DW�LVH�IDEULND�oÕNÕú�IL\DWÕ�LOH�WDúÕPD��
depolama, sigorta, ambalajlama ve takip giderleri gibi lojistik giderlerinin eklenmesi ile ortaya 

oÕNDU��*�Q�P�]GH� IDEULND� WHVOLP�IL\DWODUÕ�ELUELULQH�oRN�\DNODúPÕúWÕU��%X�QHGHQOH�3D]DU�SD\ÕQÕ�
DUWÕUDFDN� RODQ� IL\DW� DYDQWDMÕ� YH�P�úWHUL� WDWPLQL�JLEL� NRQXODUGD�EX�NRQXGD�X]PDQ�NXUXOXúODUÕQ�
\DQL� ORMLVWLN�KL]PHWL�VD÷OD\DQ�NXUXOXúODUÕQ�GHYUH\H�JLUPHNWH�ROGX÷X�X]PDQODU�WDUDIÕQGDQ�LIDGH�
edilmektedir. 

1DNOL\HQLQ�PDOL\HW�DUWÕUÕFÕ�HWNLVL�J|]�DUGÕ�HGLOHPH\HFHN�ELU�úH\GLU��0HVDIH�DUWWÕNoD�PDOL\HW�GH�
DUWDQ�ELU�XQVXU�RODUDN�RUWD\D�oÕNPDNWD�YH�GÕúD�GR÷UX�DoÕOGÕNoD�GD�UHNDEHW�HGHELOLUOLN�GXUXPXQX�
devam ettirebilmek için uygun lojistik çözümü seçmek gerekmektedir. Yani talep edilen hizmeti 

HQ� G�ú�N�PDOL\HWOH�� HQ� GR÷UX� ELU� úHNLOGH� YH� HQ� J�YHQOL� \|QWHPOH� JHUoHNOHúWLULOPHVLQH� LPNDQ�
VD÷OD\DFDN� VHoHQHN� HWUDIÕQGD� RSHUDV\RQXQ� JHUoHNOHúWLULOPHVLGLU�� %|\OHOLNOH� GDKD� DYDQWDMOÕ� ELU�
NRQXPGD�SD]DUD�JLUPH�LPNDQÕ�GR÷DELOHFHNWLU� 

ùHNLO� ���¶GH� J|U�OHFH÷L� �]HUH�� ELU� WDúÕPD� LúOHPLQGH� \�N�Q� D÷ÕUOÕ÷Õ� LOH� WDúÕPD� úHNOLQLQ�
EHOLUOHQPHVL� DUDVÕQGD� WDúÕPD� PDOL\HWOHUL� �]HULQGH� HWNLOL� RODQ� ELU� RUDQ�PHYFXWWXU�� 'ROD\ÕVÕ\OD�
WDúÕPD�DUDFÕQÕQ� VHoLPL�� LVWHQLOHQ�QDNLO� ]DPDQÕ��PDOODUÕQ�YDUÕú�QRNWDVÕ��KHU�\ROXQ�NHQGLQH�J|UH�
oÕNDUDELOHFH÷L� PDOL\HW� RUDQODUÕ� GLNNDWH� DOÕQDUDN� VHoLOPHNWHGLU�� $QFDN� EX� úHNLOGH� LIDGH� HGLOHQ�
LOLúNL� WHN�GH÷LúNHQ�GH÷LOGLU��g]HOOLNOH�]DPDQ��PDOÕQ�FLQVL�YH�J�YHQOLN�JLEL�GH÷LúNHQOHUH�LOLúNLQ�
DOÕFÕ�YH�VDWÕFÕODUÕQ�GH÷HUOHQGLUPHOHUL�GH�VHoLPL�HWNLOH\HQ�GL÷HU�IDNW|UOHUGLU� 
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ùHNLO����� 1DNOL\H�úHNOL�YH�\�N�D÷ÕUOÕ÷Õ�DUDVÕQGDNL�PDVUDI�LOLúNLVL� 

 
1.5. %D]Õ�/RMLVWLN�)DDOL\HWOHULQ�'Õú�.D\QDNODUD�$NWDUÕOPDVÕQÕQ�6D÷ODGÕ÷Õ�<DUDUODU 

7HPHO�\HWHQHNOHUL�DUDVÕQGD�ORMLVWLN�IDDOL\HWOHUGHQ�KHUKDQJL�ELUL�\D�GD�ELUNDoÕQÕ�EXOXQGXUPD\DQ�
LúOHWPHOHU� V|]� NRQXVX� IDDOL\HWOHUL�� EUDQúÕQGD� X]PDQODúPÕú� RODQ� GÕú� ND\QDN� úLUNHWOHULQH�
GHYUHWWLNOHULQGH��DúD÷ÕGDNL�ID\GDODUÕ�VD÷ODPÕú�ROXUODU�� 
 
a) $QD�øúH�2GDNODQPDN 

 *�Q�P�]�Q� SD]DU� úDUWODUÕ�� WHGDULNoL-üretici-P�úWHUL� ]LQFLULQGH� LúOHULQ� JLGHUHN� GDKD� NDUPDúÕN�
\DSÕODUGD� \|QHWLOPHVLQi gerektirmektedir. � %LUELUL� LOH� HWNLOHúLP� YH� X\XP� LoLQGH� oDOÕúPDVÕ�
JHUHNHQ� EX� \DSÕODUÕ� NXUPDN� YH� \|QHWPHN� LoLQ� E�\�N� ILQDQV� ND\QDNODUÕ�� ELUoRN� NRQXGD� ELOJLOL�
\|QHWLP�NDWPDQODUÕ�YH�\R÷XQ�LOJL�JHUHNWLUPHNWHGLU� �/RMLVWLN�VHNW|U�QGH�GÕú�ND\QDN�NXOODQÕPÕ�LOH�
XODúÕOPDN�LVWHQHQ�KL]PHW�VHYL\HVL�QH�LVH�VDGHFH�EXQXQ�WDQÕPODQPDVÕ�\HWHUOL�ROPDNWD��/RMLVWLN�LOH�
LOJLOL�� ILQDQVPDQ� GDKLO�� VRUXPOXOXN� GÕú� ND\QDN� NXOODQÕPÕ� úLUNHWLQH� GHYUHGLOPHNWHGLU�  Hizmet 

DODQÕQ�\DSPDVÕ�JHUHNHQ�WHN�úH\�VWUDWHML\L�EHOLUOHPHN��KHGHIOHUL�NR\PDN�YH�LOLúNL\L�\|QHWPHNWLU��
%X�úHNLOGH �KL]PHW�DODQ� ILUPD�]DPDQÕQÕ�YH�ND\QDNODUÕQÕ�DQD�\HWNLQOL÷LQH�\|QHOLN�GDKD�YHULPOL�
olarak kullanabilmektedir [4]. 
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b) 0DOL\HWLQ�$]DOWÕOPDVÕ� 
'Õú�ND\QDN�NXOODQÕPÕ�KL]PHWL�YHUHQ�NXUXPODU�P�úWHULOHULQLQ�KHUKDQJL�ELULQLQ� WHN�EDúÕQD�VDKLS�
ROGX÷XQGDQ�oRN�GDKD�E�\�N�ELU�|OoH÷H�VDKLSWLUOHU��gUQH÷LQ��ELUGHQ�oRN�ILUPDQÕQ�VLSDULúOHULQLQ�
ELUOHúWLULOPHVL� LOH� QDNOL\H�� J�PU�NOHPH��PDO]HPH� WDúÕPD�JLEL�PDOL\HWOHUL� D]DOWPDN��ND\QDNODUÕ�
GDKD� YHULPOL� NXOODQPDN�P�PN�Q� ROPDNWDGÕU�� %X� VHEHSOH� KHP� VDWÕQ� DOPD�PDOL\HWOHUL� KHP� GH�
LúOHWPH� PDOL\HWOHUL� GDKD� G�ú�NW�U�  Rota optimizasyonu ve büyük ölçeklerden kaynaklanan 

LQGLULPOHU�JLEL�RSHUDV\RQHO�YHULPOLOL÷L�DUWWÕUÕFÕ�DYDQWDMODU�GD�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU��Çok 

NXOODQÕFÕ�GHSRODPD�KL]PHWOHUL\OH�ILUPDODUÕQ�VWRNODPD�PDOL\HWLQL�D]DOWÕU� 
 

c) 6DELW�PDOL\HWLQ�'H÷LúNHQH�'|Q�úW�U�OPHVL 
/RMLVWLN� ELOJL� VLVWHPOHULQLQ� NXUXOPDVÕ�� \�NVHN�PDOL\HWOL� \�N� WDúÕWODUÕ�� JHQLú� GHSR� DODQODUÕ�� oRN�
VD\ÕGD�LQVDQ�J�F��JLEL�JHUHNOL�ND\QDNODUÕQ�VD÷ODQPDVÕQGD�LON�PDOL\HW�oRN�\�NVHNtir ve maliyet 

NDSDVLWH�DUWWÕNoD�J|UHFHOL�RODUDN�DUWPDNWDGÕU� �/RMLVWLN�VLVWHPLQL�NHQGLVL�LoLQ�NXUDQ�KHU�úLUNHW�EX�
VDELW� PDOL\HWOHUH� NDWODQÕUNHQ�� GÕú� ND\QDN� NXOODQÕPÕ� úLUNHWOHUL� WRSODPGD� oRN� GDKD� E�\�N� ELU�
KDYX]GD� HULWWLNOHUL� VDELW� PDOL\HWOHUL� P�úWHULOHULQH� \DQVÕWPD\DELOPHNWH�� GROD\ÕVÕ� LOH� NDSDVLWH�
JHUHNVLQLPL� GDOJDODQÕUNHQ� �DUWÕS-D]DOÕUNHQ�� NXOODQÕFÕ� HVQHN� YH� G�ú�N� ELU� PDOL\HW� PRGHOL� LOH�
hareket edebilmektedir [4]. 

 

d) Maliyetlerin Önceden Bilinmesi  

%LUoRN�úLUNHW�KHP�WHFU�EH�KHP�GH�ELOJL�HNVLNOL÷L�VHEHEL�ORMistik maliyetlerini belirleme ve ileriye 

\|QHOLN� GH÷LúLPL� WDKPLQ� HWPHGH� ]RUODQPDNWDGÕU�� gWH� \DQGDQ� KL]PHWL� VXQDQ� ILUPD� ORMLVWLN�
DODQÕQGD� X]PDQODúPÕú�� GHQH\LP� VDKLEL� ROPXú� ROGX÷XQGDQ� ULVNOHULQL� GDKD� L\L� \|QHWHELOPHNWH��
PDOL\HWLQL�GDKD�L\L�KHVDSOD\ÕS�KL]PHWL alan firmaya taahhüt edebilmektedir.   

 

e) %LOJL�7HNQRORMLOHULQL�'R÷UX�.XOODQPDN� 
*�Q�P�]GH� ORMLVWLN�\|QHWLPL�|QHPOL�|Oo�GH�ELOJL� WHNQRORMLOHULQH�GD\DQPDNWDGÕU� �'ROD\ÕVÕ� LOH�
ELOJL�WHNQRORMLOHULQLQ�GR÷UX�VHoLPL��X\DUODQPDVÕ�YH�\|QHWLPL��UHNDEHW�HGHELOLUOL÷H�E�\�N�NDWNÕGD�
EXOXQPDNWDGÕU��%LOJL�WHNQRORMLOHULQL�GR÷UX�NXOODQPD\DQ�ILUPDODU�ORMLVWLN�V�UHFLQL�HWNLQ�ELoLPGH�
NRQWURO�HGHPHPH��WHGDULN�V�UHOHULQLQ�X]DPDVÕ�\D�GD�DNVDPDVÕ��VLVWHP�LoLQGHNL�VWRNODUÕQ�DUWPDVÕ��
HQWHJUDV\RQXQ� VD÷ODQDPDPDVÕ� JLEL� E�\�N� VRUXQODU� LOH� NDUúÕODúDELOPHNWHGLU�  Bu durum, 

ORMLVWLNWH�ELOJL�WHNQRORMLOHULQLQ�X\JXODPDODUÕQÕ�GHQH\VHO�ELU�\DNODúÕPOD�HOH�DOPD\Õ�E�\�N�ELU�ULVN�
haline getirmektedir. �%LOJL� WHNQRORMLOHULQLQ� HWNLQ� ORMLVWLN�\|QHWLPLQGH�KL]PHW� DODQ� ILUPDQÕQ� Lú�
KHGHIOHULQH� X\JXQ� ELU� úHNLOGH� \|QHWPHN� GÕú� ND\QDN� NXOODQÕPÕ� úLUNHWOHULQLQ� VRUXPOXOX÷XGXU��
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'ROD\ÕVÕ� LOH� EXQX� EDúDUDPDGÕNODUÕ� WDNGLUGH� EX� úLUNHWOHU� |QHPOL� \DSWÕUÕPODUOD� NDUúÕ� NDUúÕ\D�
NDOÕUODU��%X�GXUXP��GÕú�ND\QDN�NXOODQÕPÕ�úLUNHWOHULQLQ�VD÷ODGÕ÷Õ�HQ�|QHPOL�ID\GDODUGDQGÕU� 
 

f) Maliyet YH�7HNQRORML�5LVNOHULQLQ�$]DOPDVÕ� 
g]HOOLNOH�SURMH�\|QHWLPL�KDWDODUÕ��\DQOÕú�WHNQRORML�VHoLPL��ND\QDN�\HWHUVL]OL÷L��KHGHI�\|QHWLPLQLQ�
ROPDPDVÕ�JLEL� VHEHSOHUOH�PDOL\HWOHUL�oRN�\�NVHOHELOHQ� ORMLVWLN�SURMHOHULQGH��EX�NRQXGD�JHUHNOL�
önlemleri almak ya da önlem�DODPDGÕ÷Õ�WDNGLUGH�GH�VRQXFXQD�NDWODQPDN�úLUNHWLQ�VRUXPOXOX÷X�
ROPDNWDQ�oÕNÕS��GÕú�ND\QDN�NXOODQÕPÕ�úLUNHWLQLQ�VRUXPOXOX÷X�KDOLQH�JHOPHNWHGLU� 
 

g) *HQLú�YH�(VQHN�.D\QDN�+DYX]X� 
*HQLú� ELU� DODQD� \D\ÕOPÕú� RODQ� ORMLVWLN� KL]PHWOHULQLQ�� IDUNOÕ� ]DPDQODUGD� JHUHNWLUGL÷L� IDUNOÕ�
X]PDQOÕN�YH�ND\QDNODU�DQFDN�JHQLú�ELU�ND\QDN�KDYX]XQGDQ�VD÷ODQDELOLU� �%X�KDYX]XQ�ELU�úLUNHW�
WDUDIÕQGDQ� \|QHWLOPHVL� GH� ND\QDN� \|QHWLPLQL�� HQWHJUDV\RQXQX� YH� NRRUGLQDV\RQXQX�
NROD\ODúWÕUPDNWDGÕU�� g]HOOLNOH� G|QHPVHO� \D� GD� PHYVLPVHO� RODUDN� �UHWLP� \D� GD� GD÷ÕWÕP�
JHUHNVLQLPOHUL� DUWDQ� ILUPDODU� LoLQ� GÕú� ND\QDN� NXOODQÕPÕ� E�\�N� HVQHNOLN� VD÷ODPDNWDGÕU�� .ÕVD�
V�UHOHU� LoLQ� oRN� PLNWDUGD� QDNOL\H� DUDFÕ�� LQVDQ� ND\QD÷Õ�� GHSR� DODQÕ� VD÷ODPD� JLEL� RODQDNODU�
PHYFXWWXU��)LUPDQÕQ�EX�KL]PHWOHUL�NHQGLVLQLQ�\DSPDVÕ�GXUXPXQGD�\D�G|QHPVHO�GDUER÷D]ODU�\D�
GD�|O��G|QHPOHUGH�DWÕO�NDSDVLWH�RUWD\D�oÕNPDNWDGÕU��6WRN�VHYL\HOHULQL�PLQLPL]H�HWPHN�LoLQ�GÕú�
ND\QDN�NXOODQÕPÕ�HWNLQ�ELU�\|QWHPGLU�>��@� 

 
 

1.6. Türk Çimento Sektörü  

7�UN�oLPHQWR�VHNW|U���WHNQRORMLN�DOW�\DSÕVÕ\OD�YH���¶X�HQWHJUH���¶L�|÷ütme ve paketleme olmak 

�]HUH� WRSODP� ��� WHVLVL\OH� $YUXSD¶GD� LON�� G�Q\DGD� LON� RQ� �UHWLFL� �ONHGHQ� ELUL� NRQXPXQGDGÕU��
6HNW|UGH�IDDOL\HW�J|VWHUHQ����IDEULNDQÕQ�WDPDPÕ�|]HO�úLUNHW�VWDW�V�QGHGLU��dLPHQWR��UHWLFLOHUL��
WDúHURQODU�GDKLO�ROPDN��]HUH�\DNODúÕN��������NLúL\H�Lú�LPNDQÕ�VD÷ODPDNWDGÕU�>��@� 
 
�����\ÕOÕQGD�\DNODúÕN����PLO\RQ�WRQ��UHWLP�\DSDQ�VHNW|U��7�UNL\H�SD]DUÕQD�KL]PHW�HWPHQLQ�\DQÕ�
VÕUD�GL÷HU��ONHOHUH�GH�LKUDFDW�\DSPDNWDGÕU��7�UN�dLPHQWR�VHNW|U�QGH�Lo�VDWÕúODU������\ÕOÕQGD�ELU�
|QFHNL�\ÕOD�J|UH�������RUDQÕQGD�DUWÕú�J|VWHUHUHN����PLO\RQ�WRQ�FLYDUÕQGD�JHUoHNOHúPLúWLU��(UúHQ�
YH�9XUDO�� ������ >��@��dLPHQWR� VDWÕúODUÕQÕQ�� LQúDDW� VHNW|U�QGH� \DúDQDQ� ROXPOX� \D� GD� ROXPVX]�
HWNLOHUH�VRQ�GHUHFH�GX\DUOÕ�ROGX÷X�ELOLQHQ�ELU�JHUoHNWLU��øQúDDW�VHNW|U�QGH�\DúDQDQ�HQ�N�o�N�ELU 
KDUHNHWOLOLN��oLPHQWR�VDWÕúODUÕQÕ�GR÷UXGDQ�HWNLOHPHNWHGLU��%X�QHGHQOH��LQúDDW�IDDOL\HWOHULQLQ KÕ]�
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ND]DQGÕ÷Õ� |]HOOLNOH� \D]� G|QHPOHULQGH� oLPHQWR� VDWÕúODUÕ� \DNODúÕN� �� NDWD� NDGDU� DUWÕú�
J|VWHUPHNWHGLU�� 6RQ� G|UW� \ÕOÕN� VDWÕú� YHULOHUL� ED]� DOÕQDUDN� HOGH� HGLOHQ� D\OÕN� RUWDODPD� VDWÕú�
UDNDPODUÕ� ùHNLO� ���¶GH� YHULOPHNWHGLU�� ùHNLO� ���¶WHQ� VDWÕúODUGD� \DúDQDQ� DUWÕúÕQ� PDUW� D\ÕQGD�
EDúODGÕ÷Õ� YH� HNLP� D\ÕQÕQ� VRQXQD� NDGDU� GHYDP� HWWL÷L� DQODúÕOPDNWDGÕU�� (NLP� D\ÕQGDQ� LWLEDUHQ�
VDWÕúODUGD�J|]OH�J|U�O�U�ELU�G�ú�ú�JHUoHNOHúPHNWHGLU�� 
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ùHNLO�����7�UN�oLPHQWR�VHNW|U��VRQ�EHú�\ÕOÕQ�D\ODUD�J|UH�Lo�VDWÕú�RUWDODPDVÕ�>��@� 
  

 

Mart-.DVÕP�G|QHPL�LoLQGH�\DSÕODQ�VDWÕúODU�WRSODP�VDWÕúÕQ����¶VÕQÕ�ROXúWXUPDNWDGÕU��%X�GXUXP�
çimento üreticilerinin, özellikle bu dönemde ürüQOHULQL�P�úWHUL\H� J�YHQOH� YH� WDP� ]DPDQÕQGD��
XODúWÕUPDODUÕ�JHUHNWL÷LQL�J|VWHULU� 
 

1.6.1. Çimento Sektöründe Ürün Nakliyesi  

dLPHQWR�VHNW|U�QGH��U�Q�QDNOL\HVL��P�úWHUL\H�\HULQGH�\DSÕODQ�WHVOLPDW�YH�IDEULND�oÕNÕúÕ�\DSÕODQ�
WHVOLPDW� ROPDN� �]HUH� � LNL� úHNLOGH� JHUoHNOHúPHNWHGLU�� $úD÷ÕGD� KHU� LNL� úHNLOGH� oLPHQWR�
QDNOL\HVLQLQ�QDVÕO�JHUoHNOHúWLULOGL÷L�DoÕNODQPDNWDGÕU� 
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a) )DEULND�dÕNÕúÕ�<DSÕODQ�7HVOLPDWODU� 
dLPHQWR� ILUPDODUÕ�� JHQHOOLNOH� KD]ÕU� EHWRQ� VDQWUDOOHUL�� SUHIDEULN� EHWRQ� �UHWLFLOHUL� YH� VHUDPLN�
\DSÕúWÕUÕFÕVÕ��UHWLFLOHULQH�G|NPH�oLPHQWR�WHGDULNL�\DSPDNWDGÕUODU��'|NPH�oLPHQWRQXQ�QDNOL\HVL��
�U�Q�Q� NHQGLQH� KD]� IL]LNVHO� \DSÕVÕQGDQ� GROD\Õ� ³VLOREDV´� RODUDN� DGODQGÕUÕODQ� EDVÕQoOÕ� oLPHQWR�
WDúÕ\ÕFÕ�NDP\RQODU� LOH�\DSÕOPDVÕ�JHUHNPHNWHGLU��%X�NDP\RQODU�G|NPH�oLPHQWR\X�KDYD�EDVÕQFÕ�
\DUGÕPÕ� LOH� \�NOH\LS� ERúDOWDELOPHNWHGLUOHU�� *HQHOOLNOH� EX� W�U� WDúÕ\ÕFÕODU� G|NPH� oLPHQWR�
WDOHELQGH� EXOXQDQ� P�úWHULOHULQ� VDKLS� ROGXNODUÕ� \DWÕUÕPODUGÕU�� '|NPH� oLPHQWR� DOÕFÕODUÕ� NHQGL�
VDKLS� ROGXNODUÕ� VLOREDVODU� LOH� IDEULNDGDQ� LKWL\DoODUÕ� RODQ� oLPHQWR\X� DOPDNWDGÕUODU��'ROD\ÕVÕ\OD�
oLPHQWR��UHWLFLOHULQLQ�G|NPH�oLPHQWR�QDNOL\HVL�LOH�LOJLOL�KHUKDQJL�ELU�VRUXQODUÕ�EXOXQPDPDNWDGÕU�
[19]. 

b) 0�úWHUL\H�<HULQGH�<DSÕODQ�7HVOLPDWODU� 
7DEOR� ���¶GH� 7�UN� oLPHQWR� VHNW|U�QGH� HQ� ID]OD� oLPHQWR� WDOHELQGH� EXOXQDQ� P�úWHULOHU�
görülmektedir. TabOR� LQFHOHQGL÷LQGH� HQ� ID]OD� VDWÕú� KD]ÕU� EHWRQ� �UHWLFLOHULQH� YH� ED\LOHUH�
\DSÕOPÕúWÕU��EX�LNL�DOÕFÕ�oLPHQWR��UHWLFLOHUL�LoLQ�YD]JHoLOPH]�P�úWHULOHUGLU��%X�QHGHQOH�|]HOOLNOH�
EX�LNL�P�úWHULQLQ�PHPQXQL\HWL��oLPHQWR��UHWLFLOHUL�DoÕVÕQGDQ�E�\�N�|QHP�WDúÕPDNWDGÕU��[20]. 

dLPHQWR� ED\LOHULQH� \DSÕODQ� �U�Q� QDNOL\HVL�� IDEULNDODUÕQ� DQODúPDOÕ� ROGX÷X�QDNOL\H� ILUPDODUÕQÕQ�
YH\D� IDEULND\D� N|P�U� WDúÕ\DQ� NDP\RQODU� DUDFÕOÕ÷Õ� LOH� \DSÕOPDNWDGÕU�� %X� GXUXP� |]HOOLNOH� \D]�
D\ODUÕQGD�oLPHQWR�VHYNÕ\DWÕQGD�JHFLNPHOHUH�\RO�DoPDNWDGÕU�>��@� 

Ö]HOOLNOH� \D]� G|QHPLQGH� VDQD\L�� WDUÕP� YH� KL]PHWOHU� VHNW|U�QGH� EHOLUJLQ� ELU� \R÷XQOXN�
\DúDQPDNWD� ROGX÷XQGDQ� YH� GROD\ÕVÕ\OD� W�P� ORMLVWLN� ILUPDODUÕQÕQ� YH� KDWWD� WDúÕ\ÕFÕODU�
NRRSHUDWLIOHULQLQ�GDKL�\R÷XQ�ELU�úHNLOGH�oDOÕúWÕNODUÕ�ELOLQHQ�ELU�JHUoHNWLU��%X�QHGHQOHUGHQ�GROD\Õ�
\D]� G|QHPLQGH� oLPHQWR� QDNOL\HVLQL� JHUoHNOHúWLUHFHN� DUDo� EXOPDN� ROGXNoD� ]RU� ROPDNWDGÕU��
'ROD\ÕVÕ�LOH�oLPHQWR�QDNOL\HVLQLQ�GÕú�ND\QDN�úLUNHWOHULQH�GHYLU�HGLOPHVL�oLPHQWR�IDEULNDODUÕ�LoLQ�
nakliye problemlerinin çözümüne dönük olarak, önemli bir gündHP�NRQXVX�ROXúWXUPDNWDGÕU�� 
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Tablo 1.1.  7�UN�oLPHQWR�VHNW|U��VDWÕú�GD÷ÕOÕPÕ�>��@� 

7�UN�dLPHQWR�6HNW|U��6DWÕú�'D÷ÕOÕPÕ��WRQ� dLPHQWR�$OÕFÕODUÕ 
1999 2000 2001 2002 2003 Ortalama % 

7RSODP�6DWÕú 31 529 876 31 515 076 25 082 095 26 811 219 28 106 061 28 608 865 - 
+D]ÕU�%HWRQ 6 656 291 7 547 153 6 759 185 7 057 671 8 549 312 7 313 922 25.7 
øQúDDW�ùLUNHWOHUL - - 774 942 1 131 907 1 257 520 1 054 790 3.9 
Mütahitler - - 748 341 770 136 632 090 716 856 2.7 
Prefabrik 
Bet.Ürt. 

- - 358 078 572 715 671 466 534 086 2.0 

Kamu 434 373 781 716 211 421 189 432 122 477 347 884 1.2 
Bayi 19 504 858 19 211 324 14 264 975 14 067 602 15 444 341 1 6498 620 57.4 
'L÷HU 4 934 354 3 974 883 1 965 153 3 021 696 1 428 855 3 064 988 10.0 

 

1.6.2. Çimento Sektörü Rekabet Stratejileri  

7�UN�oLPHQWR�VHNW|U�QGH�IDDOL\HW�J|VWHUHQ�úLUNHW�VD\ÕVÕQÕQ�\�NVHN�ROXúX�VHNW|U�LoLQGH�NÕ\DVÕ\D�
ELU�UHNDEHWLQ�\DúDQPDVÕQD�VHEHS�ROPDNWDGÕU��dLPHQWR�úLUNHWOHULQLQ�E|\OH�ELU�RUWDPGD�YDUOÕNODUÕQÕ�
V�UG�UHELOPHN� LoLQ� UHNDEHW� VWUDWHMLOHUL� YH� EX� VWUDWHML\H� ED÷OÕ� Rlarak “rekabetçi öncelikler” 

belirlemeleri gerekmektedir. 8OXVR\� ������� >��@� WDUDIÕQGDQ� \DSÕODQ� ELU� oDOÕúPD� QHWLFHVLQGH�
RUWD\D�oÕNDQ�LON���UHNDEHWoL�|QFHOLN�ùHNLO����¶GH�J|U�OPHNWHGLU��%XUDGD�\ÕOOÕN��UHWLP�PLNWDUÕ����
milyon tondan fazla olan üreticiler büy�N� ILUPDODU�� \ÕOOÕN� �UHWLPL� �� PLO\RQ� WRQGDQ� D]� RODQ�
�UHWLFLOHU�N�o�N�ILUPDODU�RODUDN�QLWHOHQGLULOPHNWHGLU��<DSÕODQ�DUDúWÕUPD�7d0%��\HVL����úLUNHWL�
NDSVDPDNWDGÕU� 
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ùHNLO�������7�UN�oLPHQWR�VHNW|U��LON�EHú�UHNDEHWoL�|QFHOLN�>��@� 
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ùHNLOGH� ���¶GH� J|U�OHQ� GH÷HUOHU�� DQNHWLQ� \DSÕOGÕ÷Õ� úLUNHWOHULQ� UHNDEHWoL� |QFHOLNOHUH� YHUGL÷L�
SXDQODUÕQ�RUWDODPDVÕGÕU��ùHNLO����¶H�J|UH�oLPHQWR��UHWLFLOHULQLQ�HQ�ID]OD�|QHP�YHUGL÷L�UHNDEHWoL�
|QFHOLNOHU� VÕUDVÕ\OD� ³LVWLNUDUOÕ� ELU� NDOLWH� G�]H\L´� YH� ³*�YHQLUOL÷L� \�NVHN�PDPXOOHU´� ROPXúWXU��
%XQODU��UHWLP� V�UHFL\OH� LOLúNLOL�|QFHOLNOHUGLU�YH�KHPHQ�KHU� VHNW|U� LoLQ�EHQ]HUGLU��$QFDN�GL÷HU�
VHNW|UOHUGHQ� IDUNOÕ� RODUDN� oLPHQWR� �UHWLFLOHULQLQ� UHNDEHWoL� |QFHOLN� RODUDN� ��� VÕUDGD� |QHPOL�
J|UG�NOHUL�YH�DVÕO�GLNNDW�HGLOPHVL�JHUHNHQ�UHNDEHWoL�|QFHOLN��³7HVOLPDWWD�*�YHQLUOLN´�ROPXúWXU��
.�o�N� ILUPDODUÕQÕQ� ³KÕ]OÕ� WHVOLPDW´� YH� ³WHVOLPDWWD� J�YHQLUOLN´� NRQXVXQD� GDKD� ID]OD� |QHP�
YHUGLNOHUL� EX� UHNDEHWoL� |QFHOLNOHULQ� SXDQ� RUWDODPDVÕQÕQ� E�\�N� ILUPDODUD� J|UH� GDKD� \�NVHN�
ROXúXQGDQ�DQODúÕOPDNWDGÕU� 

 
Ulusoy (1997) [22]¶D� J|UH� oLPHQWR� ILUPDODUÕQÕQ� HQ� |QHP� YHUGLNOHUL� LON� EHú� UHNDEHWoL� |QFHOLN�
LoLQGH� ³WHVOLPDWWD� J�YHQLUOLN´� XQVXUX� PXWODND� EXOXQPDNWDGÕU�� dLPHQWR� ILUPDODUÕ\OD� \DSÕODQ�
DQNHW� QHWLFHVLQGH� DOÕQDQ� FHYDSODU� LQFHOHQGL÷LQGH� HQ� VÕN� GHQHWOHQHQ� IDNW|U�Q� ³VLSDULú� LOH� �U�Q�
WHVOLPL�DUDVÕQGD�JHoHQ�V�UH´�ROGX÷X��RUWD\D�oÕNPDNWDGÕU� 
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2. /ø7(5$7h5�g=(7ø 
dHúLWOL� VHNW|UOHUH� LOLúNLQ� ORMLVWLN�SUREOHPOHULQLQ�o|]�P�QH�G|Q�N�oRN�VD\ÕGD�oDOÕúPD�\DSÕOPÕú�
ROXS� EX� oDOÕúPDODUÕQ� |QHPOL� ELU� E|O�P�QGH� RSWLPL]DV\RQ� WHNQLNOHULQGHQ� ID\GDODQÕOPÕúWÕU�� %X�
WHNQLNOHU�DUDVÕQGD�HQ�EHOLUJLQ�RODQODUÕQGDQ�ELULVL�WDP�VD\ÕOÕ�GR÷UXVDO�SURJUDPODPDGÕU���$úD÷ÕGDNL�
SDUDJUDIODUGD� WDP� VD\ÕOÕ� SURJUDPODPD� NXOODQÕODUDN� o|]�PH� XODúÕOPÕú� RODQ� ED]Õ� oDOÕúPDODUD�
GH÷LQLOPHNWHGLU� 
 
UlXFDQ� YH� 7DUÕP� ������� [23] ³3HWURO� hU�QOHULQLQ� 'HQL]� <ROX� LOH� 7DúÕQPDVÕQGD� 0DOL\HW�
Minimizasyonu” EDúOÕNOÕ� EX� oDOÕúPDODUÕQGD�� 3HWURO� 2ILVL� $�ù�¶QÕQ� PHYFXW� UDILQHUL� YH� NÕ\Õ�
GHSRODUÕ� DUDVÕQGD� V�UHFHN� RODQ� WDúÕPD� IDDOL\HWOHULQL�� |QJ|UHQ� WDOHEL� PLQLPXP� PDOL\HWOe 

NDUúÕOD\DFDN�úHNLOGH�\DSPD\Õ�DPDoODPÕúODUGÕU��*HOLúWLULOHQ�WDúÕPD�PRGHOL��úLUNHWH�DLW�WDQNHUOHULQ�
\DQÕ� VÕUD� NLUDODQDELOHFHN� WDQNHUOHUL� GH� LoHUPHNWHGLU�� %XUDGD� NDUÕúÕN� WDP� VD\ÕOÕ� GR÷UXVDO�
SURJUDPODPD�NXOODQÕODUDN��WDúÕPD�SODQÕQD�DOÕQDFDN�WDQNHUOHULQ�\ÕO�Eoyunca hangi rafineri-depo 

KDWWÕQGD��QH�W�U�SHWURO��U�Q��WDúÕ\DFDNODUÕ�YH�SODQODPD�G|QHPL�ER\XQFD�NDo�VHIHU�\DSDFDNODUÕ�GD�
EHOLUOHQPLúWLU�� $UDúWÕUPDQÕQ� VRQXFXQGD� JHOLúWLULOHQ� WDúÕPD� SODQÕ�� 3HWURO� 2ILVL¶QLQ� KD]ÕUODGÕ÷Õ�
WDúÕPD�SODQÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�������GDKD�G�ú�N�PDOL\HWOL�EXOXQPXúWXU� 
 
*�QHU� YH� ,úÕN� ������� >��@� ³/RMLVWLN�6LVWHPOHUGH�<HU�$ODQ�8ODúWÕUPD�+L]PHWLQGH�%LU�0RGHO�
8\JXODPDVÕ´� EDúOÕNOÕ� EX� oDOÕúPDODUÕQGD�� ORMLVWLN� VLVWHP� oHUoHYHVL� LoLQGH� .DUD� .XYYHWOHUL¶QLQ�
bünyesinde bulunan birliklerin ihtL\Do� GX\DFD÷Õ� LNPDO� PDGGHOHULQL� DQD� GHSRGDQ� ELUOLNOHUH�
LVWHQLOHQ�PLNWDUGD�YH�LVWHQLOHQ�]DPDQGD�HQ�HNRQRPLN�ELU�úHNLOGH�GD÷ÕWÕPÕQÕ�VD÷OD\DFDN�o|]�PH�
WDP� VD\ÕOÕ� � GR÷UXVDO� SURJUDPODPD�PRGHOL� DUDFÕOÕ÷Õ� LOH� XODúPÕúODUGÕU�� d|]�PGH�� DQD� GHSRGDNL�
malzeme miktarlarÕQÕQ� ��� IDUNOÕ� WLS��� GHSRODUGD� EXOXQDQ� DUDo� VD\ÕVÕQÕQ� ��� IDUNOÕ� WLS�� YH��
kapasitelerinin, her depo-ELUOLN� DUDVÕQGDNL� \ROODUÕQ� X]XQOX÷XQXQ� YH� EX� \ROODU� �]HULQGH�
WDúÕQDELOHFHN�PDNVLPXP�D÷ÕUOÕ÷ÕQ�ELOLQGL÷L�NDEXO�HGLOPLúWLU� 
 
5XL]� YH� GL÷�� ������ [25] “Kamyon Rotalama Problemlerinde Karar Verme Sistemi” konulu 

oDOÕúPDODUÕQGD�� HQ� X\JXQ� NDP\RQ� URWDODUÕQÕQ� EHOLUOHQPHVLQH� G|Q�N� SUREOHPOHULQ� o|]�P�QGH�
NXOODQÕOPDVÕ� SODQODQDQ� ELU� NDUDU� GHVWHN� VLVWHPL� JHOLúWLUPLúOHUGLU�� 6|]� NRQXVX� SURJUDPÕQ� LNL�
DúDPDGD� SUREOHPL� o|]PHVL� VD÷ODQPÕúWÕU�� %LULQFL� DúDPDGD�� NDSDOÕ� VD\ÕP� DOJRULWPDODUÕ�
NXOODQÕODUDN� P�PN�Q� RODQ� URWDODPD� \DSÕOPDNWDGÕU�� øNLQFL� DúDPDGD�� �-�� 7DPVD\ÕOÕ� GR÷UXVDO�
SURJUDPODPD� � PRGHOL� NXOODQÕODUDN� HQ� X\JXQ� URWD� WHVSLW� HGLOPHNWHGLU�� 7DP� VD\ÕOÕ� GR÷UXVDO�
Programlama modelinde GH÷LúNHQ� VD\ÕVÕ� �����¶H� NDGDU� oÕNDELOPHNWH� ROXS� HQ� X\JXQ� o|]�PH�
XODúPD�V�UHVL����GDNLND�DOÕU��*HOLúWLULOHQ�.DUDU�GHVWHN�VLVWHPL����P�úWHULOLN�ELU�HQ�N|W��GXUXP�
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VHQDU\RVX� LoLQ� WHVW�HGLOPLú�YH�VRQXoWD� WHVSLW�HGLOHQ� URWDODUÕQ�PDOL\HWL���-���RUDQÕQGD�� WDúÕPD�
mesafesini ise %9-���RUDQÕQGD�D]DOWWÕ÷Õ�J|U�OP�úW�U� 
 
Ching (2003) [26] ³.DP\RQ�<�NOHPHVL� YH�'Õú�.D\QDN�.DP\RQ�.XOODQÕPÕ�3UREOHPOHUL� øoLQ�
Sezgisel Algoritmalar” NRQXOX�oDOÕúPDVÕQGD��ORMLVWLN�\|QHWLFLOHULQLQ�|QHPOL�SUREOHPOHULQGHQ�ELUL�
RODQ� \HUHO� P�úWHULOHUH� DQD� GHSRGDQ�PDO� VHYNÕ\DWÕQÕQ� \DSÕOPDVÕQGD�PDOL\HW�PLQLPL]DV\RQXQX�
VD÷OD\DQ�ELU�WDP�VD\ÕOÕ�GR÷UXVDO�SURJUDPODPD�PRGHOL�JHOLúWLUPLúWLU��6|]�NRQXVX�PRGHO�ORMLVWLN�
GHSDUWPDQ� \|QHWLFLOHULQLQ� NHQGL� NDP\RQODUÕQÕ� \DGD� GÕú� ND\QDN� ILUPDVÕQÕQ� NDP\RQODUÕQÕQ�
NXOODQÕOPDVÕQÕ� |QJ|UHQ� VHoLPLQ� PDOL\HW� PLQLPL]DV\RQXQD� GD\DOÕ� RODUDN� � HQ� X\JXQ� úHNLOGH�
\DSÕODPDVÕQÕ� VD÷ODPDNWDGÕU��0RGHO��P�úWHUL� WDOHELQL�GLNNDWH�DODUDN�� WRSODP�PDOL\HWL�PLQLPL]H�
HGHFHN� úHNLOGH� PHUNH]L� GHSRGDQ� \DSÕODQ� PDO� VHYNÕ\DWÕ� LoLQ� JHUHNOL� RODQ� NDP\RQ� LKWL\DFÕQÕQ�
EHOLUOHQPHVLQL�� EX� NDP\RQODUÕQ� QH� NDGDUÕQÕQ� GÕúDUÕGDQ� WHGDULN� HGLOPHVL� JHUHNWL÷LQL� YH� \RO�
URWDODPDVÕQÕ��\DSDQ�VH]JLVHO�DOJRULWPDODUÕ�NXOODQÕU� 
 
0LODQ� YH� GL÷�� ������� >��@� ³.�ED¶GD� ùHNHU� .DPÕúÕ� 1DNOL\HVLQLQ� 2SWLPL]DV\RQX´ DGOÕ� EX�
oDOÕúPDODUÕQGD�� .�ED¶GD� WDUÕPVDO� HNRQRPLQLQ� |QHPOL� ELU� SDUoDVÕ� RODQ� úHNHU� NDPÕúÕ� KDVDWÕ�
VRQUDVÕ�� QDNOL\H� PDOL\HWLQLQ� D]DOWÕOPDVÕ� LoLQ� WDP� VD\ÕOÕ� GR÷UXVDO� SURJUDPODPD� PRGHOLQL�
ROXúWXUPXúODUGÕU�� 3UREOHP� úHNHU� NDPÕúÕ� GH÷LUPHQL� VD\ÕVÕ�� NDPÕúODUÕQ� KDVDW� V�UHVL�� WDúÕ\ÕFÕ�
NDP\RQODUÕQ� NDSDVLWHVL� YH� VD\ÕVÕ� JLEL� GH÷LúNHQ� YH� NÕVÕWODUD� ED÷OÕGÕU�� 6RQXo� RODUDN�� PRGHO�
\DOQÕ]FD� QDNOL\H� PDOL\HWLQL� D]DOWPDNOD� NDOPDPÕú� D\QÕ� ]DPDQGD� KDVDWÕQ� SODQODQPDVÕ� YH�
URWDODPDQÕQ�\DSÕOPDVÕQÕ�VD÷ODPÕúWÕU�� 
 
Shih (1997) [28] ³(QHUML�6DQWUDOOHULQGH�.|P�U�øWKDODWÕQÕQ�.DUÕúÕN�7DPVD\ÕOÕ�3URJUDPODPD��LOH�
3ODQODQPDVÕ´ DGOÕ�EX�oDOÕúPDVÕQGD��7D\YDQ¶GDNL�ELU�HQHUML�6DQWUDOL�LoLQ�VWUDWHMLN�|QHP�DU]�HGHQ�
N|P�U� LWKDODWÕQÕQ� SODQODQPDVÕ� YH� SURJUDPODQPDVÕQÕ� VD÷OD\DQ� NDUÕúÕN� WDPVD\ÕOÕ� SURJUDPODPD�
PRGHOLQL�|QHUPHNWHGLU��dDOÕúPDQÕQ�DPDFÕ��VDWÕQ�DOPD�EHGHOL��QDNOL\H�EHGHOL�YH�GL÷HU�PDOL\HWOHUL�
N�o�OWHUHN� WRSODP�PDOL\HWL� HQ� X\JXQ� KDOH� JHWLUPHNWLU��.XOODQÕODQ�PRGHOGHNL� NÕVÕWODU�� úLUNHWLQ�
VDWÕQ� DOPD� VWUDWHMLVLQL�� VDQWUDOLQ� N|P�U� WDOHELQL� YH� LWKDODW� LoLQ� NXOODQÕODFDN� RODQ� OLPDQÕQ�
kapasitesini içerir.  

 
Tony ve Roy (1989) [29]� ³hUHWLP� YH� 'D÷ÕWÕP� 3ODQODPDVÕ� LOH� 8ODúWÕUPD� )LORVXQXQ�
2SWLPL]DV\RQX´� EDúOÕNOÕ� oDOÕúPDODUÕQGD�� ELU� SHWURNLP\D� úLUNHWL� LoLQ� �UHWLP� YH� GD÷ÕWÕP�
IDDOL\HWOHULQL� RSWLPL]H� HGHQ� PDWHPDWLNVHO� o|]�P�� JHOLúWLUPLúOHUGLU�� 3HWURNLP\D� úLUNHWL� OLNLW�
SHWURO�JD]ÕQÕQ�LNL�IDUNOÕ� W�UHYL�RODQ�PHWDQ�YH�SXURSDQ�JD]ÕQÕ�UDILQHULGH��UHWWLNWHQ�VRQUD�GROXP�
WHVLVLQGH� W�SOHUH� GROGXUXS�� NHQGL� NDP\RQODUÕ� \DGD� GÕú� ND\QDN� WDúÕ\ÕFÕODUÕ� NXOODQDUDN��
P�úWHULOHULQH� GD÷ÕWPDNWDGÕU��.XOODQÕODQ�PRGHO�� UDILQHULGHNi üretim seviyesini, dolum tesisi ve 
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GHSRODUÕQ� \HULQL�� GROXP� NDSDVLWHVLQL�� NDP\RQ� YH� úRI|U� VD\ÕVÕQÕ� NÕVÕW� RODUDN� GLNNDWH� DODUDN��
PLQLPXP�WDúÕPD�PDOL\HWOL�ELU�ORMLVWLN�VLVWHPL�ROXúWXUPDNWDGÕU��6RQXoWD��úLUNHWH�DLW�DUDoODUÕQ�HQ�
L\L� úHNLOGH� NXOODQÕOPDVÕQÕ� YH� DUWDQ� WDOHELQ� GÕú� ND\QDN� ILUPDVÕQD� DLW� NDP\RQODU� WDUDIÕQGDQ�
\DSÕOPDVÕQÕ�VD÷OD\DQ�ELU�\DNODúÕP�RUWD\D�NRQXOPXúWXU� 
 
Jetlunk ve Karimi  (2003) [30] ³.LP\DVDO� <�N� 7DúÕ\DQ� 7DQNHUOHULQ� 7DúÕPD� %|OPHOHULQLQ�
dHúLWOL�.XOODQÕP�2ODQDNODUÕQÕQ�*HOLúWLULOPHVLQGH�gUQHN�%LU�0DWHPDWLNVHO�0RGHO�8\JXODPDVÕ´�
DGOÕ�EX�oDOÕúPDODUÕQGD��GHQL]\ROX�LOH�NLP\DVDO�PDGGH�WDúÕPDFÕOÕ÷ÕQGD�ORMLVWLN�IDDOL\HW�JLGHUOHULQL�
D]DOWÕOPDVÕQD� G|Q�N�� WDQNHUOHULQ� WDúÕPD� E|OPHOHULQLQ� HWNLQ� YH� SURJUDPOÕ� NXOODQÕOPDVÕQÕ� KHGHI�
DODQ��ELU�NDUPDúÕN�WDP�VD\ÕOÕ�SURJUDPODPD�PRGHOL�JHOLúWLUPLúOHUGLU��0RGHOLQ�X\JXODQGÕ÷Õ�|UQHN�
SUREOHPGH�� ��� WDQNHU�� ��� OLPDQ� YH� ��� oHúLW� NLP\DVDO� NDUJRQXQ� WDúÕQPDVÕQÕ� LoHUHQ� JHUoHN� ELU�
HQG�VWUL\HO�GXUXP�LIDGH�HGLOPHNWHGLU��.XOODQÕODQ�PRGHOGH��NDUJR�oHúLWOLOL÷L��WDúÕPD�E|O�POHULQLQ�
kapaVLWHVL�� QDNOL\H� V�UHVL� NÕVÕW� RODUDN� GLNNDWH� DOÕQDUDN� PDWHPDWLNVHO� IRUP�ODV\RQ�
ROXúWXUXOPXúWXU��6RQXoWD��QDNOL\H�PDOL\HWLQLQ�PLQLPL]H�HGHQ�ELU�ORMLVWLN�VLVWHP�JHOLúWLULOPLú�YH�
NkUGD�������RUDQÕQGD�DUWÕú�VDSWDQPÕúWÕU� 
 
$VKD\HUL�YH�GL÷���������[31] “Büyük ÖlçHNOL�/RMLVWLN�3UREOHPOHULQGH�7DP�6D\ÕOÕ�3URJUDPODPD�
0RGHOLQLQ� 8\JXODQPDVÕ´� DGOÕ EX� oDOÕúPDODUÕQGD�� ORMLVWLN� VLVWHPOHULQL� GR÷UXGDQ� HWNLOH\HQ�
RSHUDV\RQ� ]DPDQÕQÕ� YHULPOL� ELU� úHNLOGH� NXOODQPD\Õ� KHGHI� DODQ� ELU� WDP� VD\ÕOÕ� SURJUDPODPD�
PRGHOL� NXUPXúODUGÕU�� 0RGHO� ORMLVWLN� PDOL\HWOHUL� N�o�OWPHN� DPDFÕ\OD�� WDOHS�� XODúWÕUPD��
SDNHWOHPHOHU��VLSDULú�PLNWDUÕQÕ�YH�WHVOLP�WDULKOHULQL�NÕVÕW�RODUDN�HOH�DOPDNWD�YH�HQ�L\L�]DPDQODPD�
LOH��UHWLP�SODQÕQÕ�\DSPDNWDGÕU� 
 
Öztürk ve Türkay (2004) [32] ³/RMLVWLN�6HNW|U�QGH�6WUDWHMLN�øúELUOiklerinin Modellenmesi ve 

Optimizasyonu” EDúOÕNOÕ�oDOÕúPDODUÕQÕQ�DPDFÕ��VWUDWHMLN�LúELUOL÷L�oHúLWOHULQGHQ�ELULVL�RODQ�ORMLVWLN�
LúELUOLNOHULQLQ� QLFHOLNVHO� ELU� DQDOL]LQLQ� \DSÕOPDVÕGÕU�� 6WUDWHMLN� LúELUOL÷L� VHoHQHNOHULQGHQ� ELULVL�
ILUPDODUÕQ�E�Q\HOHULQGH�EDUÕQGÕUGÕNODUÕ�ORMLVWLN�RSHUDV\RQODUÕQÕ�NRQVROLGH�HGHUHN�ED÷ÕPVÕ]�\HQL�
ELU� �o�QF�� SDUWL� ORMLVWLN� ILUPDVÕ� NXUPDVÕGÕU�� /RMLVWLN� VHNW|U�QGH� EX� \|QGH� \DSÕODQ� VWUDWHMLN�
LúELUOLNOHULQLQ� �� ��¶VL� EDúDUÕOÕ� RODPDPDNWDGÕU�� %X� VHEHSOH�� VWUDWHMLN� LúELUOL÷LQLQ� ELU� VLQHUML�
olXúWXUXS� ROXúWXUDPD\DFD÷ÕQÕQ� |QFHGHQ� EHOLUOHQPHVLQGH� E�\�N� ID\GD� YDUGÕU�� %X� oDOÕúPDGD�
ORMLVWLN� VHUYLV�VD÷OD\ÕFÕ�YH� W�NHWLFLQLQ�HOGH�HGHELOHFH÷L�PXKWHPHO�ND]DQÕPODU��EX�ND]DQÕPODUÕQ�
KDQJL� \ROODUOD� HOGH� HGLOHELOHFH÷L�� |OoHNOHUL� YH� VWUDWHMLN� LúELUOL÷LQLQ� ILUPDODUÕQ� UHNDEHWoL�
|]HOOLNOHULQH�HWNLVL�EHOLUOHQPH\H�oDOÕúÕOPÕúWÕU��dDOÕúPD�EX�SUREOHP�LoLQ�WDP�VD\ÕOÕ�SURJUDPODPD�
PRGHOLQLQ� GH� GDKLO� ROGX÷X� oHúLWOL� HQL\LOHPH� PRGHOOHULQLQ� ROXúWXUXOPDVÕQÕ� YH� HOGH� HGLOHQ�
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VRQXoODUÕQ� DQDOL]LQL� NDSVDPDNWDGÕU�� 2OXúWXUXODQ� HQL\LOHPe modeli endüstriyel bir problemde 

X\JXODQPÕú�YH�ND]DQÕPODU�EHOLUOHQPLúWLU 
 
7�UND\� YH� GL÷�� ������ [33] ³6WRN� .RQWURO�� .RQXP� %HOLUOHPH�� 5RWDODQGÕUPD� 3UREOHPLQLQ�
Formüle Edilmesi” DGOÕ� oDOÕúPDODUÕQGD�� WHN� ELU� IDEULNDQÕQ� WHN� WLS� �U�Q�Q� GD÷ÕWÕP�PHUNH]OHUL�
(depRODU��DUDFÕOÕ÷Õ�LOH�ELU�JUXS�P�úWHUL\H�J|QGHULOGL÷L�ELU�GD÷ÕWÕP�D÷Õ�HOH�DOÕQPÕúWÕU��+HU�GD÷ÕWÕP�
PHUNH]L� IDEULND� LOH�P�úWHULOHU�DUDVÕQGD�GLUHNW�ELU�DUDFÕ� URO���VWOHQHUHN� LVWHQLOHQ�P�úWHUL�VHUYLV�
VHYL\HVLQL� NDUúÕODPDN� DPDFÕ\OD� EHOOL� ELU� VHYL\HGH� J�YHQOLN� VWRNX� WXWPDNWDGÕU�� dRN� GHSROX�
konum belirleme-URWDODQGÕUPD� � SUREOHPL�� GHSRODUÕQ� NRQXPODUÕQD�� HQ� L\L� DUDo� oL]HOJHOHU�
WDNÕPÕQD��GHSRODU�YH�P�úWHULOHU�DUDVÕ�URWDODUD��IDEULNDGDQ�GHSRODUD�J|QGHULOHFHN�PLNWDUD�YH�KHU�
GHSRGDNL�VWRN�PLNWDUÕQD�NDUDU�YHUPHN�DPDFÕ\OD�GHSRODUÕQ�NRQXPODUÕQÕQ�EHOLUOHQPHVL��GHSRODPD��
WDúÕPD�YH�VWRN�NRQWURO�NDUDUODUÕQÕ�NDSVD\DQ�ELU�WDP�VD\ÕOÕ�SURJUDPODPD�PRGHOL�LOH�o|]�OP�úW�U� 
 
6RO\DOÕ�YH�6�UDO��������>��@�³%�W�QOHúLN�(QYDQWHU-Rotalama Problemi” DGOÕ�EX�oDOÕúPDODUÕQGD��
ELU� WHGDULNoL�YH�P�úWHULOHUGHQ�ROXúDQ�GD÷ÕWÕP�VLVWHPLQGH��P�úWHULOHULQ�EHOOL�ELU�VHYL\H\H�NDGDU�
VLSDULú�HQYDQWHU�SROLWLNDVÕ� LOH�oDOÕúWÕ÷Õ� WHN��U�QO���oRN�G|QHPOL�ELU�HQYDQWHU-rotalama problemi 

HOH�DOÕQPÕúWÕU��7HGDULNoL�KHU�G|QHP�QH�NDGDU�PDO�VLSDULú�HGHFH÷LQH�NDUDU�YHUPHNWH�YH elindeki 

PLNWDUD�J|UH�P�úWHULOHUL� EHOLUOL� ELU� DUDo� ILORVX� LOH�]L\DUHW�HWPHNWH�YH�]L\DUHW�HWWL÷L�P�úWHULOHUH�
HQYDQWHU�VHYL\HOHULQL�WDYDQ�VHYL\HVLQH�oHNHFHN�NDGDU�PDO�EÕUDNPDNWDGÕU��3UREOHP��WHGDULNoLQLQ�
KDQJL�]DPDQGD�QH�NDGDU�PDO�VLSDULú�YHUHFH÷LQH�YH�KDQJL�P�úWHULOHULQ��KDQJL�]DPDQGD�YH�KDQJL�
VÕUD\OD�]L\DUHW�HGLOHFH÷LQH��WHGDULNoLGHNL�YH�P�úWHULOHUGHNL�VDELW�VLSDULú�PDOL\HWOHUL�YH�HQYDQWHU�
WXWPD� PDOL\HWOHUL� LOH� WDúÕPD� PDOL\HWOHUL� WRSODPÕQÕ� PLQLPL]H� HGHUHN� Hú� ]DPDQOÕ� RODUDN� NDUDU�
verilmesidir. Bu problem içLQ�NDUÕúÕN� WDP�VD\ÕOÕ�3URJUDPODPD�PRGHOL�|QHULOPLú�YH�PRGHO� LoLQ�
/DJUDQJH�JHYúHWPH�\DNODúÕPÕQD�GD\DOÕ�ELU�o|]�P�\|QWHPL�JHOLúWLULOPLúWLU�� 
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3. MATERYAL VE METOT 

3.1.  Materyal 

3.1.1. ��(VNLúHKLU�dLPHQWR��(VdLP��)DEULNDVÕ�6DWÕú�9HULOHUL 
(VNLúHKLU�dLPHQWR�)DEULNDVÕ��(VNLúHKLU-øVWDQEXO�NDUD\ROX�����NLORPHWUHVLQGH�dXNXUKLVDU�.|\��
FLYDUÕQGD� NXUXOPXúWXU�� 7HVLVLQ� NXUXOXú� KD]ÕUOÕNODUÕ� ����� \ÕOÕQGD� EDúODPÕú� YH� ����� \ÕOÕQGD�
�������� WRQ� �\ÕO� NOLQNHU�� �UHWLP� NDSDVLWHVL� � LOH� IDDOL\HWH� EDúODPÕúWÕU�� .OLQNHU� oLPHQWR� �UHWLP�
prosHVLQGH�\DUÕ�PDP�O�RODUDN�PH\GDQD�JHOPHNWH�LNLQFLO�LúOHP�RODUDN�NDWNÕ�PDGGHOHULQLQ�LODYHVL�
YH� \HQLGHQ� |÷�W�OPHVL� VRQXFX� oLPHQWR� ROXúPDNWDGÕU�� (VNLúHKLU� dLPHQWR� IDEULNDVÕ� �UHWWL÷L�
oLPHQWR\X� IDUNOÕ� LOOHUGH� EXOXQDQ� ED\LOHU� DUDFÕOÕ÷Õ� LOH� W�NHWLFLOHUH� XODúWÕUPDNWDGÕU�� ùHNLO� ���¶GH�
(VNLúHKLU�dLPHQWR�)DEULNDVÕQÕQ�\HUL�YH�ED\LOHULQ�EXOXQGX÷X�LOOHU�J|U�OPHNWHGLU� 
 

 

 

ùHNLO�����(VNLúHKLU�dLPHQWR IDEULNDVÕQÕQ�YH�ED\LOHULQLQ�KDULWDGDNL�\HUL 
 

����� \ÕOÕ� LWLEDUL\OH� WHVLVWH� oDOÕúDQ� ���� SHUVRQHO� YH� ���� DOW� müteahhit personeli mevcuttur.  

hUHWLP� NDSDVLWHVL�� NXUXOGX÷X� \ÕOGDQ� LWLEDUHQ� \HQL� \DWÕUÕPODU� VRQXFX� DUWPÕú� ������� WRQ� �\ÕO�
NOLQNHU� YH\D� ������� WRQ�\ÕO� oLPHQWR� G�]H\LQH� XODúPÕúWÕU�� 3D]DU� WDOHELQH� ED÷OÕ� RODUDN� EX�
NDSDVLWHQLQ� \DNODúÕN� RODUDN� �� ��-��¶Õ� GH÷HUOHQGLULOPHNWHGLU�� hUHWLOHQ� oLPHQWRQXQ� \DNODúÕN�
���¶L�WRUEDOÕ�����¶L�G|NPH�oLPHQWR�RODUDN��SD]DUODPDNWDGÕU�� 
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%X�oDOÕúPD�NDSVDPÕQGD�(VNLúHKLU�dLPHQWR�)DEULNDVÕ¶QÕQ������\ÕOÕ�VDWÕú�YHULOHUL�PDWHU\DO�RODUDN�
NXOODQÕOPÕúWÕU��(VNLúHKLU�dLPHQWR�)DEULNDVÕQD�ED÷OÕ�ED\LOHULQ������\ÕOÕ�D\OÕN�oLPHQWR�WDOHEL�(N-

�¶GH� YHULOPHNWHGLU�� ùHNLO� ���¶GH� LVH� IDEULNDGDQ� ED\LOHUH� \DSÕODQ� D\OÕN� oLPHQWR� VHYNL\DWÕ�
J|U�OPHNWHGLU�� � dLPHQWR� IDEULNDVÕQÕQ� ED\LOHULQGHQ� JHOHQ� WDOHELQ� HQ� \R÷XQ� ROGX÷X�0D\ÕV� D\Õ�
YHULOHUL� HVDV� DOÕQPÕú�� EX� YHULOHUH� GD\DOÕ� RODUDN� WDPVD\ÕOÕ� GR÷UXVDO� SURJUDPODPD� WHNQL÷L�
\DUGÕPÕ\OD��PDOL\HW�PLQLPL]DV\RQXQD� GD\DOÕ� ELU� � NDP\RQ� ILORVX� ROXúWXUXOPXúWXU��%X� NDP\RQ�
ILORVXQGDQ� KDUHNHWOH� KHU� ELU� ED\L� LoLQ� ELULP� WDúÕPD� PDOL\HWOHUL� EHOLUOHQPLú�� EX� PDOL\HWOHU�
%D\ÕQGÕUOÕN�YH�øVNDQ�%DNDQOÕ÷ÕQÕQ�EHOLUOHGL÷L�³7DúÕPD�YH�7HVLVDW�%LULP�)L\DWODUÕ´�LOH�PXND\HVH�
HGLOPLúWLU�� 
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�

 
ùHNLO�����2004 yÕOÕ�IDEULNDGDQ�ED\LOHUH�\DSÕODQ�D\OÕN�oLPHQWR�VHYNL\DWÕ 

 

 
ùHNLOGH�GH�J|U�OG�÷��JLEL�oLPHQWR�VDWÕúÕQGD�0DUW�D\ÕQGD�EDúOD\DQ�DUWÕú�0D\ÕV�D\ÕQGD�HQ�\�NVHN�
VHYL\H\H� XODúPÕú� YH� $÷XVWRV¶WDQ� � LWLEDUHQ� G�ú�úH� JHoPLúWLU�� � (VNLúHKLU� dLPHQWR� )DEULNDVÕQD�
ED÷OÕ�oDOÕúDQ�VHNL]�DGHW�ED\LQLQ�������\ÕOÕQGD�IDEULNDGDQ�WDOHS�HWWLNOHUL�oLPHQWR�PLNWDUODUÕ�ùHNLO�
����¶GH�YHULOPLúWLU�������\ÕOÕQGD�(VNLúHKLU�dLPHQWR�$��ù��ED\LOHULQH�WRSODP��������WRQ�oLPHQWR�
VDWÕúÕ�\DSPÕúWÕU���%XQXQ�����¶L��IDEULND\D�HQ�\DNÕQ��PHVDIHGHNL�%LOHFLN��.�WDK\D�YH�(VNLúHKLU��
LOOHULQGH� JHUoHNOHúPLúWLU�� )DEULND\D� QLVSHWHQ� X]DN� RODQ� GL÷HU� ED\LOHULQ� WDOHS� RUDQÕ� � LVH� ����
FLYDUÕQGD�ROPXúWXU� 
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Bayiler
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DWÕú

Õ��E
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RQ�

 

ùHNLO������(VNLúHKLU�dLPHQWR�7�$�ù��ED÷OÕ�ED\LOHULQ������\ÕOÕ�oLPHQWR�WDOHSOHUL 
 
 

$\ODUD�J|UH�(VNLúHKLU�dLPHQWR�)DEULNDVÕQÕQ��ED\LOHULQH�\DSPÕú�ROGX÷X�VDWÕú�PLNWDUÕ��VHNW|U�Q�
genelinde görülen Mart-.DVÕP� D\ODUÕQGDNL� \R÷XQOXNOD� SDUDOHOOLN� J|VWHUPHNWHGLU�� )DEULND��
ED\LOHULQ�LVWHGL÷L�]DPDQ�GLOLPL�LoLQGH�oLPHQWR�QDNOL\HVLQL�JHUoHNOHúWLUPHNWHGLU�� 
 
 
3.1.2. dLPHQWR�1DNOL\HVLQLQ�*HUoHNOHúWLULOPHVL�0XKWHPHO�.DP\RQ�0RGHOOHUL� 
(VdLP¶LQ� QDNOL\H� LKWL\DFÕQÕ� NDUúÕOD\DFD÷Õ� YDUVD\ÕODQ� ELU� GÕú� ND\QDN� �ORMLVWLN�� ILUPDVÕQGD�
EXOXQPDVÕ�JHUHNHQ�NDP\RQ�VD\ÕVÕQÕQ�WHVSLWL�LoLQ�|QFHOLNOH�NDP\RQ�NDSDVLWHOHULQLQ�EHOLUOHQPHVL�
JHUHNPHNWHGLU�� +DOHQ� \�U�UO�NWH� EXOXQDQ� .DUD\ROODUÕ� � 7UDILN� � .DQXQXQXQ� LOJLOL� PDGGHVL�
X\DUÕQFD��XODúWÕUPD�KL]PHWOHULQGH�NXOODQÕODQ�DUDoODUÕQ�\�NOHPH�NDSDVLWHVL�HQ�ID]OD��WDKULNVL]�WHN�
GLQJLOOL�DUDoODUGD����WRQ��GLQJLOOHU�DUDVÕ�PHVDIH���P�LOH���P�DUDVÕQGD�LVH����WRQ�YH�GLQJLOOHU�DUDVÕ�
PHVDIH�����P�LOH�����P�DUDVÕ�LVH����WRQ�ROPDN�]RUXQGDGÕU�� 
 

'ROD\ÕVÕ\OD� oLPHQWR� QDNOL\HVLQL� JHUoHNOHúWLUHFHN� DUDoODUÕQ� VHoLPLQGH� ���� ��� YH� ��� WRQOXN�
NDP\RQODU� HVDV� DOÕQPDN� ]RUXQOXOX÷X� EXOXQPDNWDGÕU�� 7DEOR� ����¶GH� �ONHPL]� WDúÕPDFÕOÕN�
VHNW|U�QGH��\D\JÕQ�RODUDN�NXOODQÕODQ�DOWHUQDWLI�NDP\RQ�PRGHOOHUL�J|U�OPHNWHGLU��7DEORGDNL�VDWÕQ�
alma bedeli ile ilgili verileU�NDP\RQODUÕQ�1LVDQ������DQDKWDU�WHVOLP�IL\DWODUÕGÕU� 
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Tablo 3.1  Alternatif kamyon modelleri  
K

ap
as

it
e 

Kamyon Modeli 
6DWÕQ�$OPD�

Bedeli 
(YTL) 

Motor 
Gücü 
(kW) 

%LULP�6DWÕQ�
Alma Bedeli 
(YTL/kW) 

*Servis YDNÕW�
Tüketimi 

(l/km) 

Scania R 420 192420 310 621 0.472** 

Mercedes Axor 175850 280 628 0.419 

BMC Pro 832 134500 221 609 0.320 

Cargo 1830 134409 215 625 0.332 24
 t

on
 

Volvo FM-12 190150 310 613 0.472 

Cargo 2524 94761 170 557 0.272 

Mrecedes Atego 1215 112410 205 548 0.315 

BMC Pro 624 85925 172 500 0.265 16
 t

on
 

Scania R 380 145543 280 520 0.422 

BMC Fatih-110 52215 110 475 0.182 

10
 

to
n 

BMC Pro 518 64165 119 539 0.192 
* øOJLOL� PRGHO� NDP\RQXQ� WDP� NDSDVLWH� \�NO�� KDOGH�� ��� NP�K� VDELW� KÕ]GD�� RUWDODPD����� H÷LPH� VDKLS�
oHYUH�\ROXQGD�W�NHWHFH÷L��\DNÕW�PLNWDUÕGÕU���7�UNL\H¶GH�oHYUH�\ROODUÕQÕQ����¶L������H÷LPH�VDKLSWLU�� 
** 6HUYLVWHQ�DOÕQDQ�EX�GH÷HU�DúD÷ÕGDNL�IRUP�OOH�HOGH�HGLOHQ�\DNÕW�W�NHWLPL�GH÷HUL�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
ROGXNoD�\DNÕQ�ROGX÷X�J|U�OP�úW�U� 

 
SYT = MG . ÖYT . LF   BYT = SYT / 60km/h 

Burada; 
6<7 6DDWOLN�\DNÕW�W�NHWLPL�O�K���  LF= Yükleme faktörü (0.3), 
MG=Motor Gücü (kW),    %<7 �%LULP�\DNÕW�W�NHWLPL�O�NP�¶GLU� 
ÖYT=�g]J�O�\DNÕW�W�NHWLPL�O�N:-h), 

 

%LULP�6DWÕQ�$OPD�%HGHOLQH�YH�\DNÕW�W�NHWLPLQH�J|UH�����WRQOXN�NDP\RQODUGDQ�%0&�3UR���������
tonluk kamyonlardan BMC Pro 624 ve 10 tonluk kamyonlardan Fatih-���� GDKD� DYDQWDMOÕ�
ROGXNODUÕQGDQ� GROD\Õ�� EX� oDOÕúPD� GDKLOLQGH� EX� NDP\RQ� PRGHOOHULQLQ� NXOODQÕOPDVÕ� X\JXQ�
EXOXQPXúWXU� 
 

3.2. Metot 

3.2.1. .DP\RQODUÕQ�%LULP�0DOL\HWOHULQLQ�7HVSLWL 
3.2.1.1. Sabit Giderler 

6DELW�JLGHUOHU��oÕNWÕ�PLNWDUÕ�YH\D�IDDOL\HW�G�]H\L�LOH�RUDQWÕOÕ�RODUDN�GH÷LúPH\HQ�JLGHUOHUGLU��%X�
W�U�JLGHUOHU��VDGHFH�EHOLUOL�ELU��UHWLP�DUDOÕ÷Õ� LoLQ�VDELW�RODELOLUNHQ�EDúND�ELU��UHWLP�DUDOÕ÷Õ� LoLQ�
VRQUDGDQ�GH÷LúHELOLUOHU�>��@��%X�JUXSWD�\HU�DODQ�JLGHU�ELOHúHQOHUL�DúD÷ÕGD�EHOLUWLOHQ�\|QWHPOHU�LOH�
KHVDSODQPDNWDGÕU� 
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a) Amortisman Gideri 

7DEOR� ���¶GH� J|U�OHQ� NDP\RQODUÕQ� VDWÕú� EHGHOOHUL� 1LVDQ� ����� VDWÕú� IL\DWÕGÕU�� øOJLOL� PRGHO�
NDP\RQODUÕQ� HNRQRPLN� |PU�� �� \ÕOGÕU� >��@� YH� KXUGD� EHGHOL� LVH� LOJLOL� PRGHO� NDP\RQXQ� ��
\DúÕQGDNL�SL\DVD�VDWÕú�IL\DWÕGÕU��$QRQLP���������$\UÕFD��%0&�3URIHV\RQHO�PDUND�NDP\RQODUÕQ�
ID\GDOÕ� |PU�� � ������� NP¶GLU� �%0&�� ������� %X� GH÷HUOHU� GLNNDWH� DOÕQDUDN� NDP\RQODUÕQ�
DPRUWLVPDQ� JLGHUOHUL�� GR÷UX� KDW� DPRUWLVPDQ� \|QWHPL� NXOODQÕODUDN� DúD÷ÕGDNL� HúLWOLNOH�
KHVDSODQPÕúWÕU�>��@� 
 

Dt =  

n

SP −
 

Burada; 

 Dt���W�\ÕOÕ�VRQXQGDNL�DPRUWLVPDQ�GH÷HUL��<7/�\ÕO� 
3���0DOÕQ�úLPGLNL�VDWÕQ�DOPD�EHGHOL��<7/� 
6���6|]�NRQXVX�PDOÕQ�KXUGD�GH÷HUL��<7/� 
Q���6|]�NRQXVX�PDOÕQ�ID\GDOÕ�|PU���\ÕO�¶G�U 

 

b) Faiz Gideri 

.DP\RQODUÕQ� EDQND� NUHGLVL� NXOODQÕOPDN� VXUHWL\OH� VDWÕQ� DOÕQGÕ÷Õ� NDEXO� HGLOPLúWLU��<ÕOOÕN�SL\DVD�
IDL]� RUDQÕ� ����� \ÕOOÕN� JHQHO� HQIODV\RQ� RUDQÕ� ��� DOÕQDUDN� DúD÷ÕGDNL� HúLWOLN� LOH� IDL]� JLGHUL�
KHVDSODQPÕúWÕU�>��@� 
 

FG = P.[
n2

1+n
].[

j+1

j-i
] 

 

Burada; 

)*� �<ÕOOÕN�IDL]�JLGHUL��<7/�\ÕO�� 
3� �.XOODQÕODQ�NUHGL�WXWDUÕ��<7/�� 
Q� �9DGH�V�UHVL��\ÕO�� 
i = Piyasa faiz RUDQÕ����� 
M� �<ÕOOÕN�HQIODV\RQ�RUDQÕ����¶GÕU� 
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c)   Sigorta Gideri 

6LJRUWD�JLGHUL��DúD÷ÕGDNL�HúLWOLN�NXOODQÕODUDN�KHVDSODQPÕúWÕU�>��@� 
 

SG = 




 +

N

N

2

1
 . P . So 

Burada; 

6*� �<ÕOOÕN�VLJRUWD�JLGHUL��<7/�\ÕO�� 
3� �.DP\RQ�VDWÕQ�DOPD�EHGHOL��<7/), 

1� �.DP\RQXQ�HNRQRPLN�|PU���\ÕO�� 
So� �6LJRUWD�RUDQÕ�����¶GÕU� 

 

c) Yönetim Gideri 

'Õú� ND\QDN� �WDúHURQ�� ILUPDVÕQÕQ�� IDEULND� YH� ED\LOHUOH� LOHWLúLPLQL� JHUoHNOHúWLUHFHN� QDNOL\H�
ILORVXQXQ� \|QHWLPLQL� �VWOHQHFHN� YH� GL÷HU� \|QHWLP� LúOHULQLQ� VRUXPOXOX÷XQX� �VWOHQHFHN üst 

\|QHWLP� SHUVRQHOL� LVWLKGDPÕ� LoLQ� D\UÕODQ� JLGHU� NDOHPLGLU��%X� NDSVDPGD��� DGHW� JHQHO�P�G�U���
DGHW� P�KHQGLV�� �� DGHW� VHNUHWHU�� �� DGHW� PHPXU� LVWLKGDP� HGLOPHVL� JHUHNOL� J|U�OP�úW�U�� %X�
SHUVRQHOLQ�D\OÕN�PDDú�WXWDUÕ�GLNNDWH�DOÕQDUDN�\ÕOOÕN�JLGHUL�KHVDSODQPÕúWÕr.  
 

 
3.2.1.2. 'H÷LúNHQ�*LGHUOHU� 
'H÷LúNHQ�JLGHUOHU��oÕNWÕ�PLNWDUÕ�YH\D�IDDOL\HW�G�]H\L�LOH�RUDQWÕOÕ�RODUDN�GH÷LúHQ�JLGHUOHUGLU��%X�
JLGHUOHU�JHQHOOLNOH�GROD\VÕ]�PDO]HPH��HQHUML��\DNÕW�YH�\D÷���WDPLU�EDNP�YH�LúJ�F��JLGHUOHULQGHQ�
ROXúXUODU�>��@� 
 

a) $NDU\DNÕW�*LGHUL 
Kam\RQODUÕQ�NLORPHWUH�EDúÕQD�\DNÕW�VDUIL\DWÕ��QRUPDO�NRúXOODUGD�NDP\RQODU�WDP�GROX�ROGX÷XQGD�
NDP\RQXQ� KDUFDGÕ÷Õ� PRWRULQ� PLNWDUÕGÕU�� +HVDSODPDGD� NXOODQÕODQ� YHULOHU� %0&� \HWNLOL�
VHUYLVLQGHQ� DOÕQPÕú� D\UÕFD� EX� GH÷HUOHU� DúD÷ÕGDNL� HúLWOLN� NXOODQÕODUDN� HOGH� HGLOHQ� DNDU\DNÕW�
W�NHWLP�GH÷HUOHUL�LOH�NDUúÕODúWÕUÕOPÕúWÕU� 
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b) Lastik Gideri 

8]XQ�\RO�QDNOL\H�DUDoODUÕQGD��ODVWLN�GH÷LúLP�DUDOÕNODUÕ�DUDFÕQ�NXOODQÕP�úDUWODUÕQD��\ROXQ�GXUXPX��
\�NOHPHQLQ� GR÷UX� úHNLOGH�\DSÕOPDVÕ�� DUDFÕQ�\�NO��KDOGH�SDUN� V�UHVL� YE��ED÷OÕ� RODUDN� IDUNOÕOÕN�
J|VWHUPHNWHGLU��/DVWLN��UHWLFLVL�ILUPDODU�EX�JLEL�NRúXOODUÕ�J|]�|Q�QH�DODUDN���UHWWLNOHUL�ODVWLNOHULQ�
|PU�Q��|Q�ODVWLNOHU�LoLQ��������NP�DUND�ODVWLNOHU�LoLQ��������NP�RODUDN�EHOLUOHPLúOHUGLU��ùHNLO�
���¶GH�YH����¶GH�NDP\RQODUÕQ�ID\GDOÕ�|P�UOHUL�ER\XQFD��ODVWLN�GH÷LúLP�SHUL\RGX�J|U�OPHNWHGLU� 
 

 

 

 1       2           3           4 

  

   0.km            120000 km        240000 km  360000 km   480000 km 500000 km 
                                            

ùHNLO������gQ�/DVWLN�'H÷LúLP�3HUL\RGX 

 

   

        1          2                 3 

 
        0. km    160000 km            320000 km        480000 km            500000 km 
 

 
ùHNLO������$UND�/DVWLN�'H÷LúLP�3HUL\RGX 

 

%XUDGDQ�KDUHNHWOH�ELULP�ODVWLN�JLGHUL�DúD÷ÕGDNL�HúLWOLNWH�YHULOGL÷L�JLEL�KHVDSODQPÕúWÕr. 
 

LG = 
n

DPSF LLL
..

 

Burada; 

LG = Lastik gideri (YTL/km), 

FL� �/DVWLN�%LULP�)L\DWÕ��<7/�DGHW�� 
SL� �/DVWLN�VD\ÕVÕ��DGHW�� 
DPL� �/DVWLN�GH÷LúLP�SHUL\RGX��DGHW�� 
Q� �.DP\RQ�ID\GDOÕ�|PU���NP�¶GÕU� 

 



 45 

c) %DNÕP-2QDUÕP�*LGHUL 
6|]� NRQXVX� PRGHO� NDP\RQODUÕQ� KHU� ������ NP¶GH� ELU� SHUL\RGLN� EDNÕPODUÕQÕQ� \DSÕOPDVÕ�
JHUHNPHNWH� ROXS� EX� EDNÕPODU� \HWNLOL� VHUYLVOHU� WDUDIÕQGDQ� JHUoHNOHúWLULOPHNWHGLU��+HVDSODPDGD�
%0&�\HWNLOL�VHUYLVLQGHQ�DOÕQDQ�EDNÕP�RQDUÕP�IL\DWÕ�NXOODQÕOPÕúWÕU��$\UÕFD�SHUL\RGLN�EDNÕPODUÕQ�
haricinde ortayD� oÕNDELOHFHN� EHNOHQPH\HQ� DUÕ]DODUÕQ� QHGHQ� ROGX÷X� WDPLU� JLGHUL� EHNOHQPH\HQ�
EDNÕP� JLGHUL� RODUDN� GH÷HUOHQGLULOPHNWH� ROXS�� SHUL\RGLN� EDNÕP� JLGHULQLQ����¶VL� RODUDN� NDEXO�
HGLOPLúWLU� 
 

d) Personel Gideri 

1DNOL\H� LúLQL� JHUoHNOHúWLUHFHN� KHU� NDP\RQ� LoLQ� ELU� DGHW� úRI|U� oDOÕúWÕUÕODFDN� YH� KHU� úRI|U� LoLQ�
JHUHNOL�VLJRUWD�YH�HPHNOLOLN�NHVLQWLOHUL�GH�GDKLO�RODFDN�úHNLOGH�EU�W��FUHW�HVDV�DOÕQDFDNWÕU��$\UÕFD��
úRI|UOHULQ���VDDW�J�Q�oDOÕúWÕNODUÕ�EX�V�UH\L�DúPDODUÕ�KDOLQGH�oDOÕúWÕNODUÕ�KHU�VDDW�EDúÕQD��VDDWOLN�
oDOÕúPD��FUHWLQLQ�LNL�NDWÕ�ID]ODGDQ��FUHW�DOPDODUÕ��JHUHNOLGLU�� 
 

e) Beklenmeyen Giderler 

Önceden tespiti mümkün olmayan giderler için toplam giderin % 1’i  beklenmeyen gider olarak 

D\UÕOPÕúWÕU�� 
 

3.2.2. 7DPVD\ÕOÕ�'R÷UXVDO�3URJUDPODPD�LOH�(Q�8\JXQ�.DP\RQ�6D\ÕVÕQÕQ�+HVDSODQPDVÕ�� 
En UygXQ� .DP\RQ� VD\ÕVÕQÕQ� KHVDSODQPDVÕQGD�� NDP\RQ� VD\ÕVÕQÕQ� E|O�QHPH]� \DQL� RQGDOÕNOÕ�
RODPD\DFD÷Õ�LoLQ�³7DPVD\ÕOÕ�'R÷UXVDO�3URJUDPODPD�³�WHNQL÷L�NXOODQÕOPÕúWÕU���$úD÷ÕGD�WDPVD\ÕOÕ�
GR÷UXVDO�SURJUDPODPD�WHNQL÷LQGHQ�NÕVDFD�EDKVHGLOPHNWHGLU� 
 
'R÷UXVDO� 3URJUDPODPD� PRGHOLQLQ� WHPHO� YDUVD\ÕPODUÕQGDQ� ELULVL�� W�P� GH÷LúNHQOHULQ� V�UHNOL�
ROPDVÕ�YH�NDUDU�GH÷LúNHQOHULQLQ�GH÷HUOHULQLQ�WDP�VD\Õ�ROPDVÕGÕU��%D]Õ�ILUPD�SUREOHPOHULQGH�WDP�
VD\Õ� GH÷HUOL� ROPD\DQ� o|]�P� GH÷LúNHQOHULQLQ� HNRQRPLN� DQODPÕ� \RNWXU�� *LUGL� YH� oÕNWÕODUÕQ�
bölünmezliN� VRUXQX�� NDUDU� GH÷LúNHQOHULQLQ� WDP� VD\Õ� GH÷HUOL� ROPDVÕQÕ� JHUHNWLULU�� 6HUPD\H�
E�WoHOHPHVL�� HOHNWULN� MHQHUDW|U� ELULPOHUL�� DUDo� YH� JHUHoOHU�� PDNLQDODU�� NLúLOHU� EXQODUD� ELUHU�
|UQHNWLU�� 'R÷UXVDO� SURJUDPODPD� SUREOHPOHULQLQ� WDP� VD\ÕOÕ� o|]�P�Q�Q� HOGH� HGLOPHVLQGH�
NXOODQÕODQ�DOJRULWPD��LúOHP��WDP�VD\ÕOÕ�SURJUDPODPDGÕU��'R÷UXVDO�SURJUDPODPD�PRGHOL�LOH�WDP�
VD\ÕOÕ�GR÷UXVDO�SURJUDPODPD�PRGHOL�DUDVÕQGDNL�WHN�D\UÕFDOÕN��GR÷UXVDO�SURJUDPODPDGDNL�SR]LWLI�
ROPD�NRúXOXQXQ��;ij≥����WDP�VD\ÕOÕ�ROPD�NRúXOXQD���\DQL��;ij = 0,1,2,3����������G|Q�úPHVLGLU�� 
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7DP� VD\ÕOÕ� SURJUDPODPDGD� W�P� ;ij� GH÷LúNHQOHULQLQ� GH÷HUOHUL� VÕIÕUD� HúLW� YH\D� VÕIÕUGDQ� E�\�N�
WDPVD\ÕGÕU� >��@��7DPVD\ÕOÕ�SURJUDPODPD�SUREOHPL�PDWHPDWLNVHO�RODUDN�DúD÷ÕGDNL�JLEL� IRUP�OH�
edilebilir. 

(Q�L\L�PLNWDUÕ�EXOPD��=�� � ∑
=

n

ji

ijij xc
1,

   

.ÕVÕWODU� ∑
=

≤
n

ji

ijc
1,

jb  i = 1,2,....m ve 

cij� �������������WDP�VD\Õ��M� ��������Q� 
 
 
'R÷UXVDO�NDUDU�PRGHOOHULQGH��o�IDUNOÕ�úHNLOGH�WDPVD\ÕOÕ�GH÷LúNHQOH�NDUúÕODúÕODELOLU�>��@� 
 

1. 0RGHOGHNL� W�P� NDUDU� GH÷LúNHQOHUL� WDPVD\Õ� GH÷HU� DOPDN� ]RUXQGDGÕU�� <DQL� ;i� WDPVD\Õ�
NRúXOX�YDUGÕU��%X�GXUXPGD�³%�W�Q�\OH�7DPVD\ÕOÕ�3URJUDPODPD´�V|]�NRQXVXGXU�� 

 
2. .DUDU� GH÷LúNHQOHULQLQ� S� WDQHVLQLQ� VÕIÕU� YH\D� VÕIÕUGDQ� E�\�N� ROPDVÕ�� NDODQÕQ� WDPVD\Õ�

GH÷HU�DOPDVÕ�JHUHNOLGLU��%X�GXUXP�³.DUPD�7DPVD\ÕOÕ�3URJUDPODPD´�RODUDN�DGODQGÕUÕOÕU� 
 

3. 7�P�NDUDU�GH÷LúNHQOHULQLQ�\D�´�´�\D�GD�³�´�GH÷HULQL�DOPDODUÕ�LVWHQPHNWHGLU��%X�KDOGH�
“0-��7DPVD\ÕOÕ�3URJUDPODPD´�V|]�NRQXVXGXU�� 

 

7DPVD\ÕOÕ� GR÷UXVDO� SURJUDPODPD� PRGHOLQL� o|]PHN� LoLQ� GR÷UXVDO� SURJUDPODPD� PRGHOLQLQ�
o|]�P�QGH� ROGX÷X� JLEL� JHQHl bir teknik yoktur. Belirli bir tür problemden hareketle 

JHUoHNOHúWLULOHQ� ELU� GL]L� o|]�P� \DNODúÕPODUÕ� YDUGÕU�� %X� \DNODúÕPODUGDNL�� VWUDWHMLOHU� �o� DGÕP�
içermektedir [39].  

 
$GÕP�����Herhangi bir 0-��WDPVD\ÕOÕ�\�GH÷LúNHQLQL���≤ y ≤���V�UHNOL�DUDOÕ÷ÕQGD�GH÷HUler alacak 

úHNLOGH�GH÷LúWLULOLS��E�W�Q� WDP�VD\ÕOÕ�GH÷LúNHQOHUOH� LOJLOL� WDPVD\Õ�ROPD�NÕVÕWODUÕQÕ�GD�NDOGÕUDUDN�
WDP� VD\ÕOÕ� GR÷UXVDO� SURJUDPODPD� o|]�P� X]D\ÕQÕQ� JHYúHWLOPHVL� JHUHNOLGLU�� %|\OHOLNOH� QRUPDO�
GR÷UXVDO�SURJUDPODPD�KDOLQH�JHOLQPLú�ROXU� 
 
$GÕP��� ��Bu úHNLOGH� HOGH� HGLOHQ� GR÷UXVDO� SURJUDPODPD�SUREOHPLQL� o|]HUHN� V�UHNOL� RSWLPXP�
belirlenmelidir. 

 
$GÕP� �� �� 6�UHNOL� RSWLPXPGDQ� EDúOD\ÕS�� WHNUDUOÕ� ELU� úHNLOGH� |]HO� NÕVÕWODU� HNOHQHUHN� o|]�P�
X]D\ÕQGD� G�]HOWPHOHU� \DSÕOPDOÕGÕU�� %|\OHOLNOH�� WDP� VD\ÕOÕ� JHUHNVLQLPOHUL� GH� NDUúÕOD\DFDN� ELU�
RSWLPXP�Xo�QRNWD\D�XODúÕODELOLU� 
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����������7DP�6D\ÕOÕ�'R÷UXVDO�3URJUDPODPD�0RGHOLQLQ�.XUXOPDVÕ 
6|]� NRQXVX� NDP\RQ� WLSLQLQ� PDOL\HWLQLQ� EHOLUOHQPHVLQGHQ� VRQUDNL� DúDPD�� NDP\RQ� VD\ÕVÕQÕQ�
KHVDSODQPDVÕGÕU��(VNLúHKLU�dLPHQWR�IDEULNDVÕQÕQ�VHNL]�ED\LVLQH�\DSDFD÷Õ�oLPHQWR�QDNOL\HVL�LúLQL�
ELU�GÕú�ND\QDN�ILUPDVÕQÕQ��VWOHQHFH÷L�|QJ|U�OG�÷�QGHQ��EXQXQ�LoLQ�|QFHOLNOH�NDP\RQ�ILORVXQXQ�
E�\�NO�÷�Q�Q� VDSWDQPDVÕ� JHUHNOLGLU�� %XQXQ� LoLQ� QDNOL\H� PHVDIHVLQL�� WDOHS� GH÷LúNHQOHULQL� YH�
NDP\RQ� WLSLQL� LoHUHFHN�� D\QÕ� ]amanda birim maliyeti minimize edecek bir modelin 

ROXúWXUXOPDVÕ� JHUHNPHNWHGLU�� 3UREOHPLQ� o|]�P�QGH�� %�W�Q�\OH� 7DPVD\ÕOÕ� 'R÷UXVDO�
3URJUDPODPD�WHNQL÷L�NXOODQÕOPÕúWÕU� 

 
0RGHOGH��IDEULNDGDQ�VHNL]��IDUNOÕ�ED\L�GHSRVXQD�ED\L�WDOHELQL�NDUúÕOD\DFDN�oLPHQWR�QDNOL\Hsinin 

NDo� VHIHUGH� KDQJL� WLS� NDP\RQ� LOH� \DSÕOPDVÕ� JHUHNWL÷L� EXOXQDFDNWÕU�� )DEULNDQÕQ� ED\LOHUH� RODQ�
X]DNOÕNODUÕ�ùHNLO����¶GD�J|VWHULOPLúWLU� 
 

 

 

ùHNLO������)DEULNDQÕQ�ED\LOHUH�RODQ�X]DNOÕNODUÕ 
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0RGHOGH�NXOODQÕODQ�LQGLVOHU�YH�YHULOHU�DúD÷ÕGaki gibidir : 

i ��1DNOL\H�LúLQL�JHUoHNOHúWLUHFHN�NDP\RQ�WLSL�  (24 tonluk kamyon için i=1, 

 16 tonluk kamyon için i=2, 

 10 tonluk Kamyon için i=3) 

j ��%D\LOHU��$GDSD]DUÕ�%D\L�LoLQ�M� ��� 
  ��øVWDQEXO�%D\L�LoLQ�M� ��� 
    Bilecik Bayi için j = 3, 

  ��(VNLúHhir-1 Bayi için j = 4, 

  ��(VNLúHKLU-2 Bayi için j = 5, 

    Kütahya Bayi için j = 6, 

  ��3RODWOÕ�%D\L�LoLQ�M� ��� 
   Gebze Bayi için j = 8) 

Mi � �L�WLSL�NDP\RQXQ�NLORPHWUH�EDúÕQD��WRQ�PDO]HPH\L�WDúÕPD�PDOL\HWLGLU��<7/�NP-ton), 

yj  = fabrika ile j bayisi arDVÕQGDNL�ELU�WXU�PHVDIHVLGLU��NP�� 
Tj���������� �M�ED\LVLQLQ�0D\ÕV�D\ÕQGDNL�WDOHS�PLNWDUÕGÕU��WRQ�� 
.DUDU�'H÷LúNHQL��;ij   �L�WLSL�NDP\RQXQ�M�ED\LVLQH�\DSDFD÷Õ�VHIHU�VD\ÕVÕGÕU� 
 

MinZ = ∑
i

∑
j

[Mi . Xij ] . yj .................................................  (1) 

.ÕVÕWODU�� 
24 Xij + 16 Xij + 10 Xij = Tj   (2) 

24 Xij ≤ Tj     (3) 

16 Xij ≤ Tj     (4) 

10 Xij ≤ Tj     (5) 

Xij ≥���YH�WDPVD\Õ    (6) 

 

<XNDUÕGDNL�PDWHPDWLNVHO�LIDGHOHU�úX�úHNLOGH�WDQÕPODQPDNWDGÕU� 
1. $PDo�IRQNVL\RQX���IDEULND�LOH�M�ED\LVL�DUDVÕQGDNL�oLPHQWR�QDNOL\HVLQL�JHUoHNOHúWLUHFHN�L�WLSL�

kamyonun maliyetini minimize eder. 

2. +HU��o�WLS�NDP\RQXQ�WDúÕGÕNODUÕ�WRSODP�oLPHQWR�PLNWDUÕQÕQ��ED\L�WDOHELQL�DúPDPDVÕQÕ�VD÷ODU� 
3. 24 ton kapasiteli kamyonuQ�WDúÕGÕ÷Õ�\�N�Q�ED\L�WDOHELQL�DúPDPDVÕQÕ�VD÷ODU 
4. ���WRQ�NDSDVLWHOL�NDP\RQXQ�WDúÕGÕ÷Õ�\�N�Q�ED\L�WDOHELQL�DúPDPDVÕQÕ�VD÷ODU 
5. ���WRQ�NDSDVLWHOL�NDP\RQXQ�WDúÕGÕ÷Õ�\�N�Q�ED\L�WDOHELQL�DúPDPDVÕQÕ�VD÷ODU 
6. %XOXQDQ�VRQXoODUÕQ�QHJDWLI�GH÷HU�DOPDPDVÕQÕ�YH�WDPVD\Õ�ROPDVÕQÕ�VD÷ODU� 
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0RGHOGH�*|]�gQ�QH�$OÕQDQ�9DUVD\ÕPODU�� 
• $PDo� )RQNVL\RQXQXQ� 'R÷UXVDO� YH� .DQWLWDWLI� 2ODUDN� øIDGH� (GLOHELOPHVL� �� 7DúÕQDQ� PDO�

PLNWDUÕ\OD�� WRSODP� WDúÕPD� PDOL\HWL� DUDVÕQGD� GR÷UX� RUDQWÕOÕ� ELU� LOLúNL� YDUGÕU� YH� EXQXQ�
GR÷UXVDOOÕ÷Õ�ELULP�WDúÕPD�PDOL\HWLQLQ�WDúÕPD�PLNWDUÕQD�J|UH�GH÷LúLS�GH÷LúPHGL÷LQH�ED÷OÕGÕU��
%LULP�WDúÕPD�PDOL\HWLQLQ�GH÷LúPHGL÷L�NDEXO�HGLOGL÷LQGHQ��WRSODP�WDúÕPD�PDOL\HWL�LOH�WDúÕQDQ�
PLNWDU�DUDVÕQGD�GR÷UXVDO�ELU�LOLúNL�YDUGÕU� 

 
• 9HULOHULQ� $\QÕ� gOo�� %LULPL� øOH� øIDGH� (GLOHELOPHVL� �� 'R÷UXVDO� SUogramlama modelinin 

X\JXODQDELOPHVL� LoLQ�� YHULOHULQ� D\QÕ� |Oo�� ELULPL� LOH� LIDGH� HGLOHELOPHVL� JHUHNLU�� dDOÕúPDGD�
|Oo��ELULPL�RODUDN�WRQ�DOÕQPÕúWÕU�� 

 
• 7�P�%D\LOHULQ�$\OÕN�dLPHQWR�7DOHELQLQ�.HVLQ�2ODUDN�%LOLQPHVL���)DEULNDGDQ�DOÕQDQ�YHULOHU�

�����\ÕOÕQGDNL���DGet çimento bayisinin aylara göre çimento talebini göstermektedir. Ancak 

oDOÕúPDGD�KD]ÕUODQDQ�GÕú�ND\QDN�NXOODQÕP�SURMHVLQLQ������\ÕOÕQGD�\DSÕOGÕ÷Õ�YDUVD\ÕOPÕú�YH�
�����\ÕOÕQGD�NL�ED\L�WDOHELQLQ�ELU�|QFHNL�\ÕO�LOH�D\QÕ�ROGX÷X�NDEXO�HGLOPLúWLU�� 

 
• 7RSODP� $U]ÕQ� 7RSODP� 7DOHEH� (úLW� 2OPDVÕ� �� %D\LOHULQ� \DSPÕú� ROGX÷X� oLPHQWR� WDOHELQL�

IDEULNDQÕQ�KHU�úHNLOGH�NDUúÕOD\DELOGL÷L�\DQL�ND\QD÷ÕQ�VÕQÕUVÕ]�ROGX÷X�YDUVD\ÕOPÕúWÕU� 
 
• ùHNLO����¶GH�J|U�OG�÷���]HUH�IDEULNDGDQ�HQ�ID]OD�oLPHQWR�VHYNÕ\DWÕQÕQ�\DSÕOGÕ÷Õ�D\�0D\ÕV�

D\Õ� ������� WRQ�� ROPXúWXU�� <DQL�� QDNOL\H� ILUPDVÕ�� EX� D\GD� \DSÕODQ� oLPHQWR� QDNOL\HVLQL�
NDUúÕOD\DFDN� DUDo� SDUNÕQD� VDKLS� ROGX÷X� WDNWLUGH� GL÷HU� D\ODUGDNL� oLPHQWR� WDOHELQL� GH�
UDKDWOÕNOD�NDUúÕOD\DELOHFHNWLU� 

 
0RGHOGH� NXOODQÕODQ� YHULOHULQ�� QDVÕO� KHVDSODQGÕ÷Õ� YH� PRGHOH� QH� úHNLOGH� GDKLO� ROGX÷X�PRGHOLQ�
X\JXODQPDVÕ�NÕVPÕQGD�DoÕNODQPÕúWÕU� 
 

 

3.2.2.2. 0RGHOLQ�8\JXODQPDVÕ 
• 0DOL\HWLQ� +HVDSODQPDVÕ� �� � 6DELW� YH� GH÷LúNHQ� JLGHUOHUGHQ� KDUHNHWOH� KHVDSODQDFDN� RODQ�

QDNOL\H�PDOL\HWOHUL�EXUDGD�HOH�DOÕQDFDNWÕU��7DEOR����¶GD�EX�PDOL\HWOHU�<7/�NP-ton cinsinden 

KHU� ELU� NDP\RQ� WLSL� LoLQ� WRSODP� ELULP� PDOL\HW� DGÕ� DOWÕQGD� KHVDSODQPÕúWÕU�� 6|]� NRQXVX�
PDOL\HW�KHVDSODPDODUÕ����E|O�PGH�\HU�DOPDNWDGÕU� 
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�$úD÷ÕGD�EX�PDOL\HW�GH÷HUOHULQLQ�WDQÕPODPDVÕ�\DSÕOPDNWDGÕU� 
M1�������WRQOXN�NDP\RQXQ���WRQ�oLPHQWR\X���NP�WDúÕPD�PDliyeti (YTL/km-ton). 

M2������WRQOXN�NDP\RQXQ���WRQ�oLPHQWR\X���NP�WDúÕPD�PDOL\HWL��<7/�NP-ton). 

M3������WRQOXN�NDP\RQXQ���WRQ�oLPHQWR\X���NP�WDúÕPD�PDOL\HWL��<7/�NP-ton). 

 
 

• 0HVDIHQLQ� +HVDSODQPDVÕ� �� ùHNLO� ���¶GH� KHU� ELU� ED\LQLQ� IDEULND\D� RODQ� X]DNOÕ÷Õ�
görülPHNWHGLU�� %X� PHVDIH\L� QDNOL\H� NDP\RQODUÕ� KHU� ELU� VHIHUGH� �JLGLú-JHOLú�� LNL� GHID� NDW�
HWPHNWHGLU�� %X� QHGHQOH� QDNOL\H� PHVDIHVL�� PRGHOH� 7DEOR� ���¶GH� J|U�OG�÷�� JLEL� GDKLO�
edilecektir. 

 

Tablo 3.2 : )DEULND�LOH�ED\LOHU�DUDVÕ�QDNOL\H�PHVDIHOHUL 
Çimento 
Bayileri 

Fabrikaya Olan 
8]DNOÕN��NP� 

(yj) Nakliye 
Mesafesi (km) 

1.Bayi 185  370 

2.Bayi 296  592  

3.Bayi 78  156  

4.Bayi 30  60  

5.Bayi 55  110  

6.Bayi 80  160 

7.Bayi 165  330 

8.Bayi 222  444 

 

 
 

• .DSDVLWH� 9HULVLQLQ� +HVDSODQPDVÕ� �7j) : 24, 16 ve 10 ton kapasiteye sahip olan 

NDP\RQODUÕQ� ELU� D\GD� HQ� ID]OD� WDúÕ\DFDNODUÕ� \�N� WRQDMÕ�� ���� ���� YH� ��¶QXQ� NDWODUÕ� NDGDU�
ROPDN� ]RUXQGDGÕU�� $QFDN�� EX� PLNWDU� ED\L� WDOHELQL� JHoPHPHOLGLU�� 7DEOR� ���¶GH� KHU� ELU�
NDP\RQ� WLSL� LoLQ� D\OÕN� WDúÕPD� NDSDVLWHVL� YHULOHUL� \HU� DOPDNWDGÕU��gUQH÷LQ�� 3UR� ����PRGHO�
NDP\RQ���� WRQ� NDSDVLWH\H� VDKLSWLU�� ��� ED\LQLQ�0D\ÕV� D\ÕQGD� \DSPÕú�ROGX÷X� WDOHS�PLNWDUÕ�
����� WRQ¶GXU�� <�N�Q� WDPDPÕ� EX� PRGHO� NDP\RQ� LOH� WDúÕPDN� LVWHQLUVH� HQ� ID]OD� ����� WRQ�
WDúÕQDELOLU��*HUL\H�NDODQ����WRQXQ�GDKD�G�ú�N�NDSDVLWHOL�ELU�NDP\RQ�LOH�WDúÕQPDVÕ�PDOL\HWLQ�
PLQLPL]H�HGLOPHVL�DoÕVÕQGDQ�ELU�]RUXQOXOXNWXU�� 
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Tablo 3.3  0D\ÕV�D\Õ�ED\L�WDOHEL 
j. Bayi 

Bayi Talebi Tj 
(ton) 

1 4936  

2 4126  

3 2428  

4 7497 

5 5920 

6 5748  
7 1470  

8 3490  
 

 

 
3.2.2.3. Model Parametreleri 

Amaç Fonksiyonu :  Zmin = ø3
1=i

ø8
1=j

Mi Xij yj 

Zmin = [ ]
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$PDo� IRQNVL\RQX�� ���� QROX� HúLWOLNWH� NXOODQÕODQ� YHULOHULQ� \HUOHúWLULOPLú� KDOLGLU�� 7DEOR� ���¶GH�
YHULOHQ�NÕVÕWODU�LVH�7DEOR����¶GH�YHULOHQ�GH÷HUOHU�NXOODQÕODUDN�ROXúWXUXOPXúWXU��0�GH÷HUL��7DEOR�
���¶GH�J|VWHULOHQ�NDP\RQ�WLSOHULQH�DLW�ELULP�PDOL\HWWLU��\�GH÷HUL�LVH�7DEOR����¶GH�YHULOHQ�QDNOL\H�
PHVDIHVL�GH÷HUOHULGLU�� 
 
$PDo� IRQNVL\RQX�� KHU� ELU� ED\L\H� \DSÕODFDN� VHIHUOHULQ� PDOL\HWLQL� PLQLPL]H� HGHUHN�� VHIHU�
VD\ÕVÕQÕQ� EXOXQPDVÕQÕ� VD÷OD\DQ� ELU� IRQNVL\RQGXU�� 0RGHOLQ� NÕVÕWODUÕQÕ� ROXúWXUDQ� GHQNOHP�
sistemleri Tablo 3.4’de verilmektedir. 
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Tablo 3.4  0RGHO�NÕVÕWODUÕ 

�$GDSD]DUÕ�%ayi (VNLúHKLU-2 Bayi 

1. 24 X11 + 16 X21 + 10 X331 = 4936 

2. 24 X11 ≤ 4936 

3. 16 X21 ≤ 4936 

4. 10 X31 ≤ 4936 

17. 24 X15 + 16 X25 + 10 X35 = 5920 

18. 24 X15 ≤ 5920 

19. 16 X25 ≤ 5920 

20. 10 X35 ≤ 5920 

øVWDQEXO�%D\L Kütahya Bayi 

5. 24 X12 + 16 X22 + 10 X32 = 4126 

6. 24 X12 ≤ 4126 

7. 16 X22 ≤ 4126 

8. 10 X32 ≤ 4126 

21. 24 X16 + 16 X26 + 10 X36 = 5748 

22. 24 X16 ≤ 5748 

23. 16 X26 ≤ 5748 

24. 10 X36 ≤ 5748 

Bilecik Bayi 3RODWOÕ�%D\L 
9. 24 X13 + 16 X23 + 10 X33 = 2428 

10. 24 X13 ≤ 2428 

11. 16 X23 ≤ 2428 

12. 10 X33 ≤ 2428 

25. 24 X17 + 16 X27 + 10 X37 = 1470 

26. 24 X17 ≤ 1470 

27. 16 X27 ≤ 1470 

28. 10 X37 ≤ 1470 

(VNLúHKLU-1 Bayi Gebze Bayi 

13. 24 X14 + 16 X24 + 10 X34 = 7498 

14. 24 X14 ≤ 7498 

15. 16 X24 ≤ 7498 

16. 10 X34 ≤ 7498 

29. 24 X18 + 16 X28 + 10 X38 = 3490 

30. 24 X18 ≤ 3490 

31. 16 X28 ≤ 3490 

32. 10 X38 ≤ 3490 

∀ Xij ≥���YH�WDPVD\Õ 
 

 

3.2.3. Modelin Çözümü 

+D]ÕUODQPÕú� RODQ� WDPVD\ÕOÕ� GR÷UXVDO� SURJUDPODPD� PRGHOLQLQ� o|]�P�� 46%� YH� 725$� DGOÕ�
ELOJLVD\DU� SURJUDPODUÕ� NXOODQÕODUDN� \DSÕOPÕúWÕU�� 3URJUDP� oÕNWÕODUÕ� (N-�¶WH� YHULOPLúWLU��
8\JXODPDVÕ� \DSÕODQ� WDPVD\ÕOÕ� GR÷UXVDO� SURJUDPODPD� PRGHOL� LOH�� IDEULND� YH� ED\L� DUDVÕQGDNL�
çimento nakliyesinin en� HNRQRPLN� úHNLOGH�JHUoHNOHúWLULOHELOPHVL� LoLQ�KDQJL� WLS�NDP\RQXQ�NDo�
VHIHU�\DSPDVÕ�JHUHNWL÷L�EXOXQPXúWXU��6HIHU�VD\ÕODUÕQGDQ�\ROD�oÕNDUDN�KHU�ELU�NDP\RQ�WLSLQGHQ�
NDo�DGHW�VDWÕQ�DOÕQPDVÕ�JHUHNWL÷L�LVH�DúD÷ÕGDNL��IRUP�O�NXOODQÕODUDN�EHOLUOHQPLúWLU� 
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Toplam NDP\RQ�VD\ÕVÕ� �∑
=

8

1j max

.

Yol

yX jij      ......................... (2) 

 

Burada; 

Xij =�L�WLSL�NDP\RQXQ�M�ED\LVLQH�\DSDFD÷Õ�VHIHU�VD\ÕVÕ��DGHW� 
yj =�)DEULND�LOH�M�%D\LVL�DUDVÕQGDNL�ELU�WXU�PHVDIHVL��NP�� 
Yolmax = i tipi kamyonun bir�D\GD�\DSDELOHFH÷L�PDNVLPXP�PHVDIH��NP�¶GLU� 

 

'DKD�|QFH�DoÕNODQGÕ÷Õ�JLEL�oDOÕúPDGD�NXOODQÕOPDVÕ�SODQODQDQ�NDP\RQODUÕQ�\ÕOGD�PD[��������NP�
\RO�\DSDFD÷Õ�|QJ|U�OP�úW�U��)DEULNDQÕQ�VRQ���\ÕOOÕN�VDWÕú�RUWDODPDODUÕQD�EDNÕODFDN�ROXUVD��(.-

���� \ÕOOÕN� WRSODP� VDWÕú� RUWDODPDVÕQÕQ� ������� XQXQ�0D\ÕV� D\ÕQGD� JHUoHNOHúWL÷L� DQODúÕODFDNWÕU��
*HOHFHN�\ÕOODUGD�IDEULNDQÕQ�GDKD�ID]OD�VDWÕú�\DSDELOHFH÷L�LKWLPDOL�J|]�|Q�QGH�EXOXQGXUXODUDN�EX�
RUDQ� ���� DUWWÕUÕOGÕ÷ÕQGD�� 0D\ÕV� D\Õ� �U�Q� VHYNL\DWÕQÕQ� ������� RODFD÷Õ� J|U�O�U�� +HU� ELU�
kamyoQXQ�\ÕOGD�HQ�ID]OD��������NP�\RO�\DSDELOHFH÷L�GLNNDWH�DOÕQÕUVD��0D\ÕV�D\ÕQGD�NDP\RQODU�
HQ� ID]OD� ������� NP¶QLQ� ������¶VL� NDGDU� \RO� \DSDELOHFHNWLU�� 6RQXo� RODUDN�� 0D\ÕV� D\Õ� LoLQ�
Yolmax �������NP�RODUDN�KHVDSODQÕU� 
 

 

3.2.4. <DSÕOPDVÕ�3ODQODQDQ�dLPHQWR�1DNOL\HVLQLQ�)L\DWÕQÕQ�%HOLUOHQPHVL 
7�&��%D\ÕQGÕUOÕN�%DNDQOÕ÷ÕQÕQ�KHU�\ÕO� \D\ÕPODGÕ÷Õ� ³øQúDDW� YH�7HVLVDW�%LULP�)L\DWODUÕ´¶QD�J|UH�
WDúÕPD�UD\LFL��DúD÷ÕGDNL�HúLWOLNOH�KHVDSODQPÕúWÕU�>��@� 
 

F = K * (0.0007 * M + 0.01) ................. (3)          

 

Burada; 

F = 1 ton her ciQV�LQúDDW�PDO]HPHVLQLQ�0�NP�PHVDIH\H�NkUVÕ]�WDúÕPD�IL\DWÕ��<7/�WRQ�� 
K = KXOODQÕODQ�PRWRUOX�WDúÕWÕQ�FLQVL��WRQDMÕ�QH�ROXUVD�ROVXQ�VHNL]�VDDWOLN�J�QGHOL÷LQH�HúLW�
YH�KHU�VHQH�%D\ÕQGÕUOÕN�YH�øVNDQ�%DNDQOÕ÷Õ�5D\Lo�NRPLV\RQX�WDUDIÕQGDQ�WHVSLW�YH�WDPLP�
edilen biU� NDWVD\ÕGÕU�� ����� \ÕOÕ� LoLQ�� ������� QXPDUDOÕ� UD\LFH� NDUúÕOÕN� JHOHQ� ������
YTL’dir, 

M =�<ROXQ�WRSODP�X]XQOX÷X��NP�¶GLU� 
 

<XNDUÕGDNL� HúLWOLNWHQ� HOGH� HGLOHQ� )� GH÷HULQH� NkU� ������ WXWDUÕ� HNOHQHUHN� QLKDL� QDNOL\H� IL\DWÕ�
belirlenir.  
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7H]LQ�NRQXVX�RODQ�GÕú�ND\QDN�NXOODQÕP�SURMHVLQLQ�X\JXODQPDVÕ�GXUXPXQGD�HOGH�HGLOHFHN�RODQ�
QDNOL\H� IL\DWÕ� LVH�� KHU� ELU� ED\L� LoLQ� D\UÕ� D\UÕ� EHOLUOHQHQ� QDNOL\H�PDOL\HWLQH����� RUDQÕQGD� NkU�
HNOHQPHVL�VRQXFXQGD�HOGH�HGLOPLúWLU��%|\OHFH�WDúHURQ�ILUPDQÕQ�%DNDQOÕ÷ÕQ�EHOLUOHGL÷LQGHQ�GDKD�
yüksek NkU�HOGH�HWPHVL�VD÷ODQPÕúWÕU� 
 

3.2.5. )L\DW�.DUúÕODúWÕUPDVÕ 
dLPHQWR�IDEULNDVÕQGDQ�ED\LOHUH�\DSÕODQ�oLPHQWR�QDNOL\HVL�ELULP�IL\DWODUÕ��%D\ÕQGÕUOÕN�%DNDQOÕ÷Õ�
HVDVOÕ� ELULP� IL\DWODUÕ� LOH� GÕú� ND\QDN� NXOODQÕP� SURMHVL� ELULP� IL\DWODUÕQÕQ� RUWDODPDODUÕ� DOÕQDUDN�
EHOLUOHQPLútir.  FBB > FTF� ROPDVÕ� GXUXPXQGD� IL\DW� DYDQWDMÕQÕQ� DúD÷ÕGDNL� HúLWOLN� NXOODQÕODUDN�
NDUúÕODúWÕUÕOPDVÕ�P�PN�QG�U� 
 

)L\DW�$YDQWDMÕ����� 100x
F

FF

TF

TFBB −  

Burada; 

FBB� �%D\ÕQGÕUOÕN�%DNDQOÕ÷Õ�HVDVOÕ�IL\DW�RUWDODPDVÕ��<7/�NP-ton) 

FTF� �7DúHURQ�ILUPD�IL\DW�RUWDODPDVÕ��<7/�NP-WRQ�¶GÕU� 
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4. %8/*8/$5�YH�7$57,ù0$ 

������.DP\RQODUÕQ�%LULP�0DOL\HWOHUL 
4.1.1.    Sabit Giderler 

a. Amortisman Gideri 

+HU� ELU� NDP\RQ� WLSL� LoLQ� KHVDSODQDQ� DPRUWLVPDQ� JLGHUOHUL� 7DEOR� ���¶GH� YHULOPLúWLU�� .DP\RQ�
tipine göre hesaplanDQ�DPRUWLVPDQ�JLGHUL�<7/�NP�ELULPLQH�G|Q�úW�U�OP�úW�U� 
 

Tablo 4.1  .DP\RQODUÕQ�DPRUWLVPDQ�JLGHUOHUL 
Kamyon Tipi Pro 832 (24 tonluk) Pro 624 (16 tonluk) Fatih 110-08 (10 ton) 

6DWÕQ�$OPD 
Bedeli (YTL) 

134500  85925  52215  

+XUGD�'H÷HUL�
(YTL) 

53800 34400 21100 

<ÕO�6RQX 
Amortisman 
�<7/�\ÕO� 

Kalan 
'H÷HU 

�<7/�\ÕO� 
Amortisman 
�<7/�\ÕO� 

Kalan 
'H÷HU 

�<7/�\ÕO� 
Amortisman 
�<7/�\ÕO� 

Kalan 
'H÷HU 

�<7/�\ÕO� 
0 - 134500  85925  52215 
1 16140 118360 10305 75620 6223 45992 
2 16140 102220 10305 65315 6223 39769 
3 16140 86080 10305 55010 6223 33546 
4 16140 69940 10305 44705 6223 27323 
5 16140 53800 10305 34400 6223 21100 

 

 

• Pro 832 (24 tonluk) : 1614.0=
lyÕ/km100000

lyÕ/YTL16140
 YTL/km 

• Pro 624 (16 tonluk) : 103.0=
lyÕ/km100000

lyÕ/YTL10305
 YTL/ km 

• Fatih 110 (10 tonluk) : 0622.0
l/100000

l/6223
=

yÕkm

yÕYTL
 YTL/km 

 

 

Bu durumda,�ELULP�WDúÕPD�PHVDIHVL��NP��EDúÕQD�DPRUWLVPDQ�JLGHUL��NDP\RQ�NDSDVLWHVL�G�úW�NoH�
VDWÕQ�DOPD�EHGHOLQGHNL�D]DOPD�QHGHQL\OH�G�úPHNWHGLU�� 
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b. Faiz Gideri 

<ÕOOÕN�����SL\DVD�IDL]�RUDQÕ�YH����JHQHO�HQIODV\RQ�RUDQÕ�HVDV�DOÕQDUDN���\ÕO�|P�UO��NDP\RQODUD�
ödenecek faL]�JLGHUOHUL�7DEOR����¶GH�YHULOGL÷L�JLEL�KHVDSODQPÕúWÕU� 
 

Tablo 4.2 Faiz giderleri  

 

 

 

 

 

c. Sigorta Gideri 

6LJRUWD� RUDQÕ���� ROPDN� �]HUH� �� \ÕO� |P�UO�� NDP\RQODUD� |GHQHFHN� \ÕOOÕN� VLJRUWD� JLGHUL� 7DEOR�
���¶GH�YHULOPLúWLU� 
 
 
Tablo 4.3  Sigorta giderleri 

Kamyon Tipi Pro 832 Pro 624 Fatih 110 
<DWÕUÕP�%HGHOL��<7/� 134500 85925 52215 
Sigorta Gideri (YTL) 4035 2578 1566 
Birim Sigorta Gideri 
(YTL/km) 

0.0403 0.0258 0.0156 

 

 
d. Yönetim Gideri 

'Õú� ND\QDN� ILUPDVÕQÕQ�� �VW� \|QHWLPL� ROXúWXUDFDN� RODQ� SHUVRQHOLQ� LVWLKGDPÕ� LoLQ� D\UÕODQ� JLGHU�
0.0183 YTL/km�RODUDN�NDEXO�HGLOPLúWLU� 
 

 
4.1.2. 'H÷LúNHQ�*LGHUOHU 

a) $NDU\DNÕW�*LGHUL 
Her bir kamyon tipi için BMC [41] yetkilL�VHUYLVLQGHQ�WHPLQ�HGLOHQ�DNDU\DNÕW�W�NHWLPLQH�ED÷OÕ�
RODUDN�KHVDSODQDQ�DNDU\DNÕW�JLGHUOHUL�7DEOR����¶GH�YHULOPLúWLU� 

 

Kamyon Tipi 
Faiz Gideri 
�<7/�\ÕO� 

Birim Faiz 
Gideri 

(YTL/km) 

Pro832 5972 0.05972 

Pro624 3815 0.03815 
Fatih-110 2318 0.02318 
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Tablo 4.4  $NDU\DNÕW�JLGHUOHUL 

Kamyon Tipi 
Kapasite 

(ton) 

Motor 
Gücü 
(kW) 

<DNÕW�
Tüketimi 

(l/km) 

$NDU\DNÕW�
%LULP�)L\DWÕ 

(YTL/l) 

Birim  
$NDU\DNÕW�

Gideri 
(YTL/km) 

Pro 832 24 221 0.320  1.89 0.604  

Pro 624 16 172 0.265  1.89 0.500  

Fatih 110 10 110 0.208 1.89 0.395  
*%0&�VHUYLVLQGHQ�DOÕQDQ�GH÷HUOHUGLU�>��@� 
** 1LVDQ������WDULKLQGH�JHoHUOL�RODQ�DNDU\DNÕW�IL\DWÕ�ED]�DOÕQPÕúWÕU� 

 

b) Lastik Gideri 

/DVWLN� GH÷LúLP� SHUL\RWODUÕ� GLNNDWH� DOÕQDUDN�� |Q� YH� DUND� ODVWLN� JLGHUL� DúD÷ÕGDNL� JLEL�
KHVDSODQPÕúWÕU��%XUDGD��|Q� ODVWLN� IL\DWÕ� ����<7/�DGHW�� DUND� ODVWLN� IL\DWÕ� ����<7/�DGHW�RODUDN�
DOÕQPÕúWÕU��6RQXoODU��7DEOR����¶WH��YHULOPLúWLU� 

Ön Lastik Maliyeti = =
km 500000

4x2x520
0.008 YTL/km 

 

Arka Lastik Maliyeti; 

(Pro832) = =
km 500000

3x14x550
0.0462 YTL/km 

 (Pro624) = =
km 500000

3x10x550
0.033 YTL/km 

(Fatih 110) = =
km 500000

3x8x550
0.0264 YTL/km 

 
 
Tablo 4.5  Lastik giderleri 

Kamyon Tipi 
Ön Lastik  
(YTL/km) 

Arka Lastik 
(YTL/km) 

Toplam 
(YTL/km) 

Pro 832 0.008  0.0462  0.0542  

Pro624 0.008  0.033  0.0410  

Fatih 110 0.008  0.0264  0.0344  
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c) %DNÕP-2QDUÕP�*LGHUL 
%0&� 3URIHV\RQHO� PRGHO� NDP\RQODUÕQ� SHUL\RGLN� EDNÕP� ]DPDQODUÕ� YH� EHNOHQPH\HQ� DUÕ]D�
JLGHUOHUL�7DEOR����¶GD�YHULOPLúWLU� 
 

Tablo 4.6  %DNÕP�RQDUÕP�JLGHUOHUL� 
  Pro 832 Pro 624 Fatih 110 

%DNÕP�=DPDQÕ��NP� 20000 20000 20000 
*Maliyet (YTL/periyot) 650  550  300  
Beklenmeyen 
Tamir Gideri 
(YTL/periyot) 

325  275  150  

7RSODP�%DNÕP 
Gideri (YTL/periyot) 

975  825  450  

Toplam Birim 
%DNÕP�*LGHUL��<7/�NP� 0.0487  0.0412  0.0225  

%0&�VHUYLVLQGHQ�DOÕQDQ�EDNÕP�PDOL\HWLGLU� 

 

d)     Personel Gideri 

ÇiPHQWR�QDNOL\HVL� LúLQGH� LVWLKGDP�HGLOHFHN�NDP\RQ�SHUVRQHOLQLQ��úRI|U��D\OÕN�QHW�PDDúÕ������
<7/�ROPDN��]HUH��SHUVRQHO�JLGHUL�7DEOR����¶GH�YHULOGL÷L�JLEL�KHVDSODQPÕúWÕU� 
 

Tablo 4.7  Personel gideri [42]. 

1HW�ùRI|U�0DDúÕ��<7/�D\� 1000 

66.�3D\Õ��øúYHUHQ�3D\Õ��%19.5 (YTL/ay)  195 

øúYHUHQ�øúVL]OLN�6LJRUWD�)RQX�����<7/�D\� 20 

øúYHUHQH�7RSODP�0DOL\HW��<7/�D\� 1215 

3HUVRQHO�*LGHUL��<7/�\ÕO� 14580 

Birim Personel Gideri (YTL/km) 0.1458 

 

 

4.2. Kamyon Tipine Göre Toplam Nakliye Maliyetleri 

+HVDSODQDQ� VDELW� YH� GH÷LúNHQ� JLGHUOHUL� WRSODQDUDN� LOJLOL� PRGHO� NDP\RQODUÕQ� ELULP� QDNOL\H�
PDOL\HWOHUL� EXOXQPXúWXU�� 7DEOR� ����¶GD� D\UÕ� D\UÕ� KHVDSODQDQ� JLGHU� NDOHPOHUL� ELU� DUDGD�
J|U�OPHNWHGLU��%X�WDEORGDQ�DQODúÕODFD÷Õ��]HUH����WRQ�PDO]HPH\L���NP�WDúÕPD�PDOL\HWL�HQ�G�ú�N�
kamyon tipi 24 tonOXN�RODQÕGÕU��%XQX����YH����WRQOXN�NDP\RQODU�WDNLS�HWPHNWHGLU� 
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Tablo 4.8  Maliyet tablosu 

Kamyon Modeli Pro 832 (24 ton) Pro 624 (16 ton) Fatih 110 (10 ton) 

Sabit Giderler  (YTL/km) 

Amortisman gideri 0.1614 0.1030 0.0622 

Faiz Gideri 0.0597 0.0382 0.0232 

Sigorta Gideri 0.0458 0.0238 0.0130 

Yönetim Gideri 0.0183 0.0183 0.0183 

'H÷LúNHQ�*LGHUOHU� (YTL/km) 

<DNÕW�*LGHUL 0.6040 0.5000 0.3950 

Lastik Gideri 0.0542 0.0410 0.0344 

%DNÕP�2QDUÕP�*LGHUL 0.0487 0.0412 0.0225 

Personel Gideri 0.1458 0.1458 0.1458 

Ara Toplam  1.1379 0.9113 0.7144 
Beklenmeyen Giderler (%1) 0.0113 0.0091 0.0071 

Toplam Maliyet 1.1492 0.9204 0.7215 

Toplam Birim Maliyet 
(YTL/km-ton) 

M1= 0.0479 M2=0.0575 M3= 0.0721 

 

 

 
4.3. (Q�8\JXQ�.DP\RQ�6D\ÕVÕQÕQ�7HVSLWL 
Bölüm 3.2.2.2’de verilen amaç fRQNVL\RQX�HVDV�DOÕQPDN�VXUHWL\OH�o|]�OHQ� WDP�VD\ÕOÕ�GR÷UXVDO�
SURJUDPODPD�PRGHOL�VRQXFXQGD�7DEOR����¶GD�J|U�OHQ�VHIHU�VD\ÕODUÕ�WHVSLW�HGLOPLúWLU� 
 

 
Tablo 4.9  dLPHQWR�QDNOL\HVLQL�JHUoHNOHúWLUHFHN�NDP\RQ�WLSOHULQLQ�\DSDFD÷Õ�VHIHU�VD\ÕODUÕ 

Bayilere  
Kamyon Tipi $GDSD]DUÕ øVWDQEXO Bilecik (VNLúHKLU-1 (VNLúHKLU-2 Kütahya 3RODWOÕ Gebze 

Pro832 (24 t) 205 170 99 312 246 238 60 145 

Pro624 (16t) 1 1 2  1 1   

Fatih 110 (10t)  3 2 1  2 3 1 

 

 

7DEOR� ���¶GDNL� VHIHU� VD\ÕODUÕ� GLNNDWH� DOÕQDUDN� YH� ���¶QROX� HúLWOLN� NXOODQÕODUDN� +DQJL� WLS�
NDP\RQGDQ� NDo� DGHW� NXOODQÕOPDVÕ� JHUHNWL÷L� KHVDSODQPÕú� YH� 7DEOR� ����¶GD� EX� GH÷HUOHU�
YHULOPLúWLU� 
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Tablo 4.10 dLPHQWR�QDNOL\HVLQL�JHUoHNOHúWLUHFHN�NDP\RQ�VD\ÕVÕ  

Bayiler 
Kamyon 

Tipi $GDSD]DUÕ øVWDQEXO Bilecik Esk-1 Esk-2 Kütahya 3RODWOÕ Gebze Toplam 

Pro832  5 3 1 1 1 2 1 2 16 

Pro624  1 1 1 0 1 1 0 0 1 

Fatih 110 0 1 1 1 0 1 1 1 1 

7RSODP�.DP\RQ�6D\ÕVÕ 18 

 

 

7DEODGD�GD�J|U�OG�÷��JLEL��|UQH÷LQ�$GDSD]DUÕ�ED\LVLQH�3UR����� WLS�NDP\RQ�����VHIHU�YH�3UR�
���� WLS� NDP\RQ� �� VHIHU� \DSPDNWDGÕU�� %X� YHUiler 3.2.3.’te  verilen (2)’nolu formülde yerine 

NRQXUVD�úX�VRQXFD�XODúÕOÕU� 
 

3UR���������WRQ��NDP\RQ�VD\ÕVÕ� � =
km/ay 16560

km/sefer 370  .sefer/ay   205 4.58 = 5 adet kamyon 

 

'L÷HU�ED\LOHU�LoLQ��NDP\RQ�VD\ÕVÕ�KHVDSODPDVÕ�\DSÕOPÕú�YH�EXOXQDQ�VRQXoODU�WDEORGD�YHULOPLúWLU� 
 

 
4.4. NaNOL\H�0DOL\HWOHULQLQ�+HVDSODQPDVÕ� 
.DP\RQ� WLSLQLQ� WDúÕ\DFD÷Õ� \�N� PLNWDUÕ� LOH� WDúÕPD� PDOL\HWLQLQ� oDUSÕOPDVÕ� VRQXFXQGD�� 7DEOR�
����¶GH�EXOXQDQ� WRSODP�QDNOL\H�PDOL\HWLQH� LOLúNLQ�GH÷HUOHU�YHULOPLúWLU�� �7DEOR�����¶GH�KHU�ELU�
ED\L� LoLQ� �� WRQ� PDO]HPH\L� �� NP� WDúÕPD� PDOL\HWL� EXOXQPXúWXU�� %XQXQ� LoLQ� WRSODP� PDOL\HW�
�<7/�NP��ED\L�WDOHELQH�E|O�QP�ú�YH�WRSODP�ELULP�PDOL\HW��<7/�NP-WRQ��EXOXQPXúWXU� 
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Tablo 4.11 Toplam nakliye maliyeti 

��$GDSD]DUÕ�%D\L 
Kamyon Tipi 

7DúÕQDQ�0LNWDU 
(ton) 

7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 4920 0.0479 235.668 
Pro624 (16t) 16 0.0575 0.92 
Fatih 110 (10t) 0 0.0721 0 

236.59 0.0479 

��øVWDQEXO�%D\L 
Kamyon Tipi 

7DúÕQDQ�0LNWDU 
(ton) 

7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 4080 0.0479 195.432 
Pro624 (16t) 16 0.0575 0.92 

Fatih 110 (10t) 30 0.0721 2.163 

198.52 0.0481 

3 Bilecik Bayi 

Kamyon Tipi 
7DúÕQDQ�0LNWDU 

(ton) 
7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 2376 0.0479 113.8104 

Pro624 (16t) 32 0.0575 1.84 
Fatih 110 (10t) 20 0.0721 1.442 

117.09 0.0482 

��(VNLúHKLU-1 Bayi 

Kamyon Tipi 
7DúÕQDQ�0LNWDU 

(ton) 
7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 7488 0.0479 358.6752 
Pro624 (16t) 0 0.0575 0 

Fatih 110 (10t) 10 0.0721 0.721 

359.40 0.0479 

��(VNLúHKLU-2 Bayi 

Kamyon Tipi 
7DúÕQDQ�0LNWDU 

(ton) 
7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 5904 0.0479 282.8016 
Pro624 (16t) 16 0.0575 0.92 
Fatih 110 (10t) 0 0.0721 0 

283.72 0.0479 

6 Kütahya Bayi 

Kamyon Tipi 
7DúÕQDQ�0LNWDU 

(ton) 
7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 5712 0.0479 273.6048 

Pro624 (16t) 16 0.0575 0.92 

Fatih 110 (10t) 20 0.0721 1.442 

275.97 0.0480 

��3RODWOÕ�%D\L 
Kamyon Tipi 

7DúÕQDQ�0LNWDU 
(ton) 

7DúÕPD�0DOL\Hti 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 1440 0.0479 68.976 
Pro624 (16t) 0 0.0575 0 

Fatih 110 (10t) 30 0.0721 2.163 

71.14 0.0484 

8 Gebze Bayi 

Kamyon Tipi 
7DúÕQDQ�0LNWDU 

(ton) 
7DúÕPD�0DOL\HWL 
(YTL/km-ton) 

Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km) 

Top. Maliyet 
(YTL/km-ton) 

Pro832 (24 t) 3480 0.0479 166.692 

Pro624 (16t) 0 0.0575 0 
Fatih 110 (10t) 10 0.0721 0.721 

167.41 0.0480 
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4.5. dLPHQWR�1DNOL\HVL�)L\DWÕQÕQ�%HOLUOHQPHVL 
Bölüm 3.2.4.’deki (3)’nolu�HúLWOLN�NXOODQÕODUDN��KHU�ED\L�LoLQ�D\UÕ�D\UÕ�QDNOL\H��FUHWL�KHVDSODQPÕú�
YH�EX�GH÷HUOHU�7DEOR�����¶GH�YHULOPLúWLU�� 
 

 

Tablo 4.12�%D\ÕQGÕUOÕN�%DNDQOÕ÷Õ�HVDVOÕ�oLPHQWR�QDNOL\HVL��FUHWL 

Bayi 
7DúÕPD�hFUHWL 

(YTL/ton) 

Kar(%25) Dahil 
7DúÕPD�)L\DWÕ 

(YTL/ton) 

7DúÕma 
Mesafesi 

(km) 

7DúÕPD�hFUHWL 
(YTL/km-ton) 

$GDSD]DUÕ 12.88 16.10 185 0.0870 

øVWDQEXO 20.07 25.08 296  0.0847 

Bilecik 5.970 7.460 78  0.0956 

(VNLúHKLU-1 2.864 3.580 30  0.1193 

(VNLúHKLU-2 4.481 5.600 55  0.1018 

Kütahya 6.098 7.620 80  0.0952 

3RODWOÕ 11.596 14.90 165  0.0878 

Gebze 15.282 19.10 222  0.0860 

Ortalama  0.0947 
 

 

Tablo 4.11’de her bir bayi için hesaplanan, toplam çimento nakliyesi maliyeti üzerine %30 kâr 

HNOHQHUHN��GÕú�ND\QDN�úLUNHWLQLQ�IL\DWÕ�EHOLUOHQPLú�ROXS�7DEOR������¶GH�YHULOPLúWLU.. Böylelikle, 

(VNLúHKLU�dLPHQWR�)DEULNDVÕQÕQ�ED\LOHULQH�\DSÕODFDN�RODQ�oLPHQWR�QDNOL\HVLQL�DODQ�GÕú�ND\QDN�
�WDúHURQ�� ILUPDVÕQÕQ�YHUPLú�ROGX÷X� WDúÕPD��FUHWL� LOH�%D\ÕQGÕUOÕN�%DNDQOÕ÷ÕQÕQ�EHOLUOHGL÷L��FUHW�
DUDVÕQGD�NDUúÕODúWÕUPD�\DSPDN�P�PN�Q�KDOH�JHOPLúWLU� 
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Tablo 4.13  'Õú�ND\QDN��WDúHURQ��ILUPDVÕQÕQ�EHOLUOHGL÷L�oLPHQWR�QDNOL\HVL��FUHWL 

Bayi 
Nakliye Maliyeti 
(YTL/km-ton) 

(%30) Kâr  
(YTL/km-ton) 

1LKDL�7DúÕPD 
Ücreti 

(YTL/km-ton) 

$GDSD]DUÕ 0.0479 0.0143 0.0622 

øVWDQEXO 0.0481 0.0144 0.0625 

Bilecik 0.0482 0.0144 0.0626 

(VNLúHKLU-1 0.0479 0.0143 0.0622 

(VNLúHKLU-2 0.0479 0.0143 0.0622 

Kütahya 0.0480 0.0144 0.0624 

3RODWOÕ 0.0484 0.0145 0.0629 

Gebze 0.0480 0.0144 0.0624 

Ortalama 0.0480 0.0144 0.0624 
 

 

4.6. )L\DW�.DUúÕODúWÕUPDVÕ 
dDOÕúPDQÕQ� EDúODQJÕFÕQGDNL� EHNOHQWL�� (VdLP¶LQ� oLPHQWR� QDNOL\H� LúLQL�� WDúÕ\ÕFÕ� NRRSHUDWLIOHU�
DUDFÕOÕ÷Õ� LOH� VLVWHPDWLN� ROPD\DQ� YH� ULVNOL� ELU� úHNLOGH� \DSPDVÕ� \HULQH� GÕú� ND\QDN� ILUPDVÕQGDQ�
ID\GDODQPDVÕ� GXUXPXQGD� |QHPOL� ELU� PDOL\HW� DYDQWDMÕ� HOGH� HGHFH÷L� LGL�� %XQXQ� JHUoHNOHúLS�
gerçeklHúPHGL÷LQL�DQOD\DELOPHN��]HUH�LNL�GXUXP�LoLQ�KHVDSODQDQ�QDNOL\H�IL\DWODUÕQÕQ�PXND\HVH�
HGLOPHVL� JHUHNPHNWHGLU�� %|O�P� ������¶GH� YHULOHQ� IRUP�O� NXOODQÕODUDN� IL\DW� DYDQWDMÕ� DúD÷ÕGDNL�
úHNLOGH�EHOLUOHQPLúWLU� 
 

)L\DW�$YDQWDMÕ����� � =
−

100
0624.0

0624.00947.0
x 51.76 

 

BD\ÕQGÕUOÕN�%DNDQOÕ÷Õ�HVDVOÕ�IL\DW�RUWDODPDVÕ���������7DúHURQ�ILUPD�IL\DW�RUWDODPDVÕ�LVH��������
RODUDN� RUWD\D� oÕNPÕúWÕU�� dLPHQWR� )DEULNDVÕQÕQ� oLPHQWR� QDNOL\HVLQL� GÕú� ND\QDN� NXOODQÕPÕ� LOH�
JHUoHNOHúWLUPHVL�KDOLQGH��������RUDQÕQGD�DYDQWDM�HOGH�HWWL÷L�J|U�OPHNWHGLU��'ROD\ÕVÕ�LOH�WDúHURQ�
ILUPDQÕQ�QDNOL\H�IL\DWODUÕ��%D\ÕQGÕUOÕN�%DNDQOÕ÷Õ�IL\DWODUÕQD�J|UH�|QHPOL�ELU�PDOL\HW�DYDQWDMÕQD�
VDKLS� EXOXQPDNWDGÕU��%X�GXUXPGD�oLPHQWR� IDEULNDVÕQÕQ�P�úWHUL\H�\HULQGH� WHVOLP� IL\DWODUÕQGD��
GÕú� ND\QDN� NXOODQÕPÕQGDQ� \DUDUODQPD\DQ� GL÷HU� IDEULNDODUD� RUDQOD� |QHPOL� ELU� UHNDEHW� DYDQWDMÕ�
\DNDOD\DFD÷Õ�DoÕNoD�RUWD\D�oÕNPDNWDGÕU� 
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5. 6218d/$5�YH�g1(5ø/(5 

%X�WH]�oDOÕúPDVÕ�NDSVDPÕQGD��7�UN�dLPHQWR�6HNW|U�QGH�IDDOL\HW�J|VWHUHQ�ILUPDODUGDQ�ELU�WDQHVL�
RODQ� (VNLúHKLU� dLPHQWR� )DEULNDVÕQÕQ� ED\LOHULQH� \DSWÕ÷Õ� oLPHQWR� QDNOL\HVLQL� GÕú� ND\QDN�
NXOODQÕPÕ� \ROX� LOH� JHUoHNOHúWLUPHVL� GXUXPXQD� G|Q�N� HNRQRPLN� YH� WHNQLN� LoHULNOL� DQDOL]OHU�
\DSÕOPÕúWÕU�� <DSÕODQ� LQFHOHPH� GH÷HUOHQGLUPH� YH� DQDOL]OHU� VRQXFXQGD� HOGH� HGLOHQ� EXOJXODU�
DúD÷ÕGD�VÕUDODQPDNWDGÕU� 
 

• Çimento sektör�Q�Q� NDUDNWHULNVHO� |]HOOL÷L�� LQúDDW� VHNW|U�QGH� \D]� D\ODUÕQGD� \DúDQDQ�
FDQODQPDQÕQ�EX�D\ODU�GD�oLPHQWR�WDOHELQGH�\DNODúÕN��o�NDW�DUWÕúD�QHGHQ�ROPDVÕGÕU��dLPHQWR�
VHNW|U�QGH� \DúDQ� EX� DUWÕú� LVWDWLVWLNVHO� YHULOHU� NXOODQÕODUDN� RUWD\D� NRQXOPXúWXU�� dLPHQWR�
talebiniQ� |]HOOLNOH� \ÕOÕQ� EHOOL� ELU� G|QHPLQGH� DUWÕú� J|VWHUPHVL� oLPHQWR� �UHWLFLOHULQLQ�
P�úWHULOHULQH�]DPDQÕQGD�YH�J�YHQOL�ELU�úHNLOGH�XODúPDVÕQÕ�J�oOHúWLUPHNWHGLU�� 

 

• 6HNW|UGH�IDDOL\HW�J|VWHUHQ�ILUPDODUÕQ���U�Q�QDNOL\HVLQGH�\DúDGÕ÷Õ�DNVDNOÕNODU��VHNW|U�ED]ÕQGD�
\DSÕODQ�DQNHW�oDOÕúPDODUÕ� LQFHOHQHUHN�YH�VHNW|UGH�IDDOL\HW�J|VWHUHQ�ELUNDo�ILUPD�\|QHWLFLVL�
LOH�NLúLVHO�J|U�úPHOHU�\DSÕODUDN�QHWOHúWLULOPLúWLU��g]HOOLNOH�\ÕOOÕN�oLPHQWR��UHWLP�NDSDVLWHVL���
PLO\RQ� WRQGDQ� GDKD� D]� RODQ� N�o�N� ILUPDODU� UHNDEHW� �VW�QO�÷�� DoÕVÕQGDQ� KÕ]OÕ� WHVOLPDW� YH�
J�YHQOL�WHVOLPDW�XQVXUODUÕQD�D÷ÕUOÕNOÕ�RODUDN�|QHP�YHUGLNOHUL�DQODúÕOPÕúWÕU� 

  

• dLPHQWR� VHNW|U�QGH� \DúDQDQ� EX� W�U� SUREOHPOHULQ� JLGHULOPHVLQLQ��U�Q�QDNOL\HVLQLQ�X]PDQ�
ELU�ORMLVWLN�ILUPDVÕQD�GHYUL�LOH�P�PN�Q�RODELOHFH÷L�DQODúÕOPÕúWÕU� 

 

• Proje hD]ÕUODPD� DúPDVÕQGD�� GÕú� ND\QDN� ILUPDVÕQÕQ� oLPHQWR� QDNOL\HVLQL� HQ� HNRQRPLN� ELU�
úHNLOGH� JHUoHNOHúWLUHELOPHVL� LoLQ� �U�Q�� WDúÕ\DFDN� NDP\RQODUÕQ� YHULPOL� ELU� úHNLOGH�
\|QHWLOPHVL� JHUHNPHNWHGLU�� <�NVHN� ELU� YHULPOLOLNOH� HQ� HNRQRPLN� ELU� úHNLOGH� WDúÕPDQÕQ�
\DSÕODELOPHVL�LoLQ���������YH����WRQ�WDúÕPD�NDSDVLWHOL�NDP\RQ�WLSOHUL�EHOLUOHQPLúWLU 

 

• Kamyon tipleri için nakliye birim maliyetleri; 24 tonluk kamyon için 0.0479 YTL/km.ton, 

16 tonluk kamyon için 0.0575 YTL/km-ton ve 10 tonluk kamyon için 0.0721 YTL/km-ton 

olarak hesDSODQPÕúWÕU��%X�PDOL\HWOHU�J|]�|Q�QH�DOÕQDUDN� WDP�VD\ÕOÕ�GR÷UXVDO�SURJUDPODPD�
PRGHOL�LOH�KDQJL�NDP\RQ�WLSLQLQ�QH�NDGDU�\�N�WDúÕQPDVÕ�JHUHNWL÷L�WHVSLW�HGLOPLúWLU� 

 

• .XOODQÕODQ� PRGHOGHQ� HOGH� HGLOHQ� VRQXoODUGDQ� \ROD� oÕNÕODUDN�� ELU� \ÕO� ER\XQFD� oLPHQWR�
nakliyesiQL�KHUKDQJL�ELU�DNVDPD�ROPDNVÕ]ÕQ�JHUoHNOHúWLUHELOPHN�LoLQ�GÕú�ND\QDN�ILUPDVÕQÕQ��
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KDQJL� WLSWH� � QH� NDGDU� NDP\RQD� LKWL\Do� GX\DFD÷Õ� KHVDSODQPÕúWÕU�� <DSÕODQ� KHVDSODPD�
VRQXFXQGD� GÕú� ND\QDN� ILUPDVÕQÕQ� DUDo� SDUNÕ�� ��� DGHW� ��� WRQ� NDSDVLWHOL�� �� DGHW� ��� WRQ�
kapasiteOL����DGHW����WRQ�NDSDVLWHOL�NDP\RQGDQ�ROXúPXúWXU� 

 
• %X� E�\�NO�NWH� ELU� NDP\RQ� ILORVXQX� ROXúWXUPDN� oLPHQWR� IDEULNDVÕQÕQ� DQD� LúLQH�

RGDNODQPDVÕQÕ� HQJHOOH\HFH÷L� JLEL� |QHPOL� ELU� ILQDQVDO� ND\QD÷ÕQÕ� \DWÕUÕP� LoLQ� EX� LúH�
ED÷ODPDVÕQD� QHGHQ� RODFDNWÕU�� %XQXQOD� ELUOLNWH� ELUGHQ� oRN� ILUPDQÕQ� QDNOL\H� KL]PHWLQL�
YHUHELOHFHN� ELU� GÕú� ND\QDN� ILUPDVÕ�� RSHUDV\RQHO� YHULPOLOL÷L� DUWWÕUÕFÕ� DYDQWDMODUD� VDKLS�
ROPDVÕQÕQ�\DQÕ�VÕUD�VDELW�PDOL\HWOHUL�oRN�GDKD�E�\�N�ELU�KDYX]GD�HULWHELOPHNWHGLU��.DP\RQ�
ILORVXQX�EDúND�VHNW|UOHUGHNL�LúOHUL� LoLQGH�EHOLUOL�ELU�SURJUDP�GDKLOLQGH�NXOODQPD�RODQD÷ÕQD�
sahiptir. 

 
• <DSÕODQ� PDOL\HW� DQDOL]L� VRQXFXQGD�� �� WRQ� oLPHQWRQXQ� �� NP� PHVDIH\H� WDúÕPD� PDOL\HWL�

ortalama 0.0480 YTL/km-WRQ� RODUDN� EXOXQPXúWXU�� %XOXQDQ� EX� GH÷HU� �]HULQH� ���� NkU�
HNOHQHUHN�QDNOL\H�IL\DWÕ�KHVDSODQPÕúWÕU��+HVDSODQDQ�IL\DW�RUWDODPD��������<7/�NP-ton’dur. 

%DNDQOÕ÷ÕQ�EHOLUOHGL÷L�IL\DW�RUWDODPD��������<7/�NP�WRQ¶GXU�� 
 
• dLPHQWR� IDEULNDVÕ� oLPHQWR� QDNOL\HVLQL�� WH]� oDOÕúPDVÕ� NDSVDPÕQGD� KD]ÕUODQDQ� GÕú� ND\QDN�

NXOODQÕP�SURMHVL�LOH�JHUoHNOHúWLUPHVL�KDOLQGH���������RUDQÕQGD�IL\DW�DYDQWDMÕ�VD÷ODPDNWDGÕU��
$\UÕFD�GÕú�ND\QDN�ILUPDVÕ��%D\ÕQGÕUOÕN�%DNDQOÕ÷ÕQÕQ�EHOLUOHGL÷L�NkU�RUDQÕQD�������J|UH�GDKD�
ID]OD�NkU�������HOGH�HWPLúWLU� 

 

<XNDUÕGDNL�VRQXoODU�ÕúÕ÷ÕQGD�DúD÷ÕGDNL�|QHULOHULQ�\DSÕOPDVÕ�X\JXQ�EXOXQPXúWXU� 
 

• Tezin konusu olan çimento nakliye projesi, çimento pazarlama, depo yönetimi ve çimento 

QDNOL\HVLQL�NDSVD\DQ�ELU�SURMH�RODUDN�JHQLúOHWLOHELOLU�YH�E|\OHOLNOH�oLPHQWR�VHNW|U�� LoLQ� ���
SDUWL�ORMLVWLN�KL]PHWL�VD÷ODQPÕú�ROXU� 

 
• dLPHQWR� QDNOL\HVLQL� JHUoHNOHúWLUPHVL� SODQODQDQ� NDP\RQODUÕQ� VDWÕQ� DOÕQPDVÕ� \HULQH�

NLUDODQPDVÕ� VXUHWL\OH� WHGDULN� HGLOHELOLU�� %|\OHFH� IDL]� JLGHUL� ROPD\DFDN� EXQXQ� \HULQH� NLUD�
JLGHU�NDOHPL�DODFDNWÕU��%|\OHFH�WDúÕPD�PDOL\HWLQLQ�GDKD�HNRQRPLN�ROXS�ROPD\DFD÷Õ�DQDOL]�
edilebilir. 

 

• 3URMH�NDSVDPÕQGD�\HU� DODQ�NDP\RQ� ILORVX�JHQLúOHWLOHUHN�� V|]�NRQXVX�oLPHQWR� IDEULNDVÕQÕQ�
KHP� �U�Q� QDNOL\HVL�� KHP� GH� KDPPDGGH� WHGDULNL� JHUoHNOHúWLULOHELOLU�� %|\OHFH� � oLPHQWR�
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ILUPDVÕQÕQ�WDP�DQODPÕ\OD�oLPHQWR��UHWLPL��]HULQH�\R÷XQODúPDVÕ�VD÷ODQDFDNWÕU��'Õú�ND\QDN�
ILUPDVÕ�DoÕVÕQGDQ�LVH�NDP\RQ�ILORVXQXQ�GDKD�YHULPOL�oDOÕúPDVÕ�VD÷ODQPÕú�ROXU� 

 
• gQ�IL]LELOLWH�NDSVDPÕQGD�GH÷HUOHQGLULOHELOHFHN�RODQ�EX�oDOÕúPD�GHWD\�IL]LELOLWH�KD]ÕUODQDUDN�

güçlendirilebilir. 

 
• $ODQÕQGD�X]PDQ�RODQ� ORMLVWLN� ILUPDVÕ� �7DúHURQ� ILUPD��oLPHQWR�QDNOL\HVL� LúL�GÕúÕQGD�HOGeki 

NDP\RQ� ILORVXQX� YH� NDP\RQODUÕQ� oDOÕúPD\DFD÷Õ� ]DPDQODUÕ� GLNNDWH� DODUDN� \HQL� ELU�
RSWLPL]DV\RQ� LúOHPLQH� JLGHELOLU� YH� E|\OHOLNOH� NDP\RQODUÕ� GL÷HU� QDNOL\H� LúOHULQGH� GH�
kullanabilir. 
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EK – 1 : (VNLúHKLU�dLPHQWR�%D\LOHULQLQ������<ÕOÕ�dLPHQWR�7DOHEL 

 
  

  $'$3$=$5,�%$<ø�7$/(3�dø=(/*(6ø 
 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN Toplam 

 (ton) 866 2340 2964 3170 4936 4885 4612 3640 1341 645 - -  29.401     

  ø67$1%8/��3HQGLN��%$<ø�7$/(%�dø=(/*(6ø 
 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN Toplam 

(ton) - 1650 2340   3.640    4126 4790 6140 4840 2345 2385 - - 32256 

  %ø/(&ø.�%$<ø�7$/(3�dø=(/*(6ø 
 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN Toplam 

(ton) -   1230 1876 2428 3487 4167 4678 2350 1670 860 - 22746 

  (6.øù(+ø5-��%$<ø�7$/(3�dø=(/*(6ø   

 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP AUDOÕN   

(ton) - 1345 3265 5417 7498 8134 6390 6845 6150 6440 5523 - 58006 

  (6.øù(+ø5-��%$<ø�7$/(3�dø=(/*(6ø   

 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN   

(ton) - 2120 2462 3491 5920 5846 4168 5060 6480 3364 3462 3254 45628 

  .h7$+<$�%$<ø�7$/(3�dø=(/*(6ø   

 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN   

(ton) - 886 1300 1943 5748 5099 5454 4682 7108 4465 - - 36685 

  32/$7/,�%$<ø�7$/(3�dø=(/*(6ø   

 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN   

(ton) - 735 - 1292 1470 2256 3164 3050 1913 - - - 13878 

  *(%=(�%$<ø�7$/(3�dø=(/*(6ø   

 Aylar Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN   

(ton) 1110 2345 3860 3585 3490 - - - - - - - 14390 

Toplam(ton) 1974 11417 17420 24415 35615 29707 27951 27960 25344 16587 9852 3254 219738 

% 0.89 5.20 7.92 11.11 16.20 13.51 12.72 12.72 11.53 7.54 4.48 1.48 100 
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Ek-2  (VNLúHKLU�dLPHQWR�)DEULNDVÕQÕQ�6RQ�%Hú�<ÕOOÕN�dLPHQWR�6DWÕú�2UWDODPDODUÕ 
 
   (ton) 

Bayiler Ocak ùXEDW Mart Nisan 0D\ÕV Haziran Temmuz $÷XVWRV Eylül Ekim .DVÕP $UDOÕN 
• Toplam 

$GDSD]DUÕ 1714 2587.4 2871.4 3061 3745.2 3734.6 3658.8 3373.6 2227.6 1171 0 0 28144.6 

øVWDQEXO 2354 1612 2527.4 3376.6 3813.8 4562.8 4383.4 3257.4 2703.8 1970.8 1612.33 0 32174.3 

Bilecik 0 0 1223.2 1850.8 2622 3653.4 3426.2 2987.8 1668.6 1311.2 955 0 19698.3 

Esk-1 0 1344 2904.4 3984.4 5758 6054.2 5168.4 5676.6 5654.4 5121.8 51376 3537 50340.8 

Esk-2 0 2120 2664.7 2498.8 5432.2 3892.2 3174 5917.2 6912.8 5590.6 4834 3671 46707.5 

Kütahya 0 886 2145 2692.6 4372.6 4254.2 4597 4442.2 5040 3786.2 2564.6 3410 38190.4 

3RODWOÕ 0 1195 1555 1609.2 2083.8 2395.2 2655.2 2049.4 1325.4 1224 1200 0 17292.2 

Gebze 1110 2344 3860 3585 3490 0 0 0 0 0 0 0 14389.0 

Toplam 5178 12088.4 19751.2 22658.4 31317.6 28546.6 27063 27704.2 25532.6 20175.6 16303.6 10618 226954 

% 2,097 5.26 8.703 9.984 13.799 12.578 11.924 12.207 11.250 8.890 7.184 4.678 100 
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EK-3-a 

 

TORA ÇÖZÜMÜ : 
 

TORA Optimization System - Version 2.0, Oct 1996 

Copyright (c) 1989-96 Hamdy A. Taha.  All Rights Reserved. 

Date: Mon Jun 06 12:42:56 2005 

 

 

• Title: Çimento Nakliye                        

 

Current solution found at node: 44 

Nbr of nodes so far examined: 44 

 

*** CURRENT BEST INTEGER SOLUTION *** 

 

Objective value (min) =         20413.17773 

 

Variable 

 

 

Value 

 

 

Obj Coeff 

 

 

Obj Val Contrib 

 

 

x1 X11 

x2 X21 

x3 X31 

x4 X12 

x5 X22 

x6 X32 

x7 X13 

x8 X23 

x9 X33 

x10 X14 

x11 X24 

x12 X34 

x13 X15 

x14 X25 

x15 X35 

x16 X16 

x17 X26 

x18 X36 

x19 X17 

x20 X27 

x21 X37 

x22 X18 

x23 X28 

x24 X38 

 

 

 

205.0000 

1.0000 

0.0000 

170.0000 

1.0000 

3.0000 

99.0000 

2.0000 

2.0000 

312.0000 

0.0000 

1.0000 

246.0000 

1.0000 

0.0000 

238.0000 

1.0000 

2.0000 

60.0000 

0.0000 

3.0000 

145.0000 

0.0000 

1.0000 

 

 

 

21.0100 

25.1600 

25.2000 

33.6200 

39.5400 

40.3100 

8.8600 

10.4200 

10.6200 

3.4100 

4.0000 

4.0800 

6.2500 

7.3500 

7.5000 

9.0800 

10.6800 

10.8900 

      18.7400 

      22.0400 

      22.4700 

25.2100 

29.6500 

30.2300 

 

 

 

4307.0498 

25.1600 

0.0000 

5715.4000 

39.5400 

120.9300 

867.1400 

20.4400 

21.2400 

1063.9200 

0.0000 

4.0800 

 1537.5000 

7.3500 

0.0000 

2161.0400 

      10.6800 

21.7800 

     1124.4000 

0.0000 

67.4100 

3655.4500 

0.0000 

30.2300 
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EK-3-b 

QSB ÇÖZÜMÜ : 

Quantitative Systems for Business" 

Copyright (C) Prentice-Hall, Inc., 1986 

BASRUN20.EXE Version 2.0 Copyright (C) IBM Corp., 1985 

 

 

6XPPDU\�RI�UHVXOWV�IRU�$GDSD]DUÕ 
Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X11 205 17.72 

2. X21 1 21.27 
3. X31 0.000 26.67  

Minimum value of the OBJ = 4332.20 

 

Summary of results foU�øVWDQEXO 
Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X12 170 28.35 

2. X22 1 34.04 
3. X32 3 42.68  

Minimum value of the OBJ = 5875.87 

 

Summary of results for Bilecik 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X13 99 7.47 

2. X23 2 8.97 
3. X33 2 11.25 

Minimum value of the OBJ = 908.82 

 

Summary of results for Esk-1 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X14 312 2.87 

2. X24 0.000 3.45 
3. X34 1 4.32 

Minimum value of the OBJ = 1068.00 
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Summary of results for Esk-2 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X15 246 5.27 

2. X25 1 6.32 
3. X35 0.000 7.93 

Minimum value of the OBJ = 1544.85 

 

Summary of results for Kütahya 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X16 238 7.66 

2. X26 1 9.20 
3. X36 2 11.33 

Minimum value of the OBJ = 2193.52 

 

6XPPDU\�RI�UHVXOWV�IRU�3RODWOÕ 
Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X17 60 15.80 

2. X27 0.000 18.97 
3. X37 3 23.79 

Minimum value of the OBJ = 1191.45 

 

Summary of results for Gebze 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

Variables 

No. Names Solution 

Obj. Fnctn. 

Coefficient 

1. X18 145 21.26 

2. X28 0.000 25.53 
3. X38 1 32.01 

Minimum value of the OBJ = 3685.68 

 

 

 

 

 

 


