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M2'E5$7g5 Sema Alaçam 

K218èM$&,/$5 Lâle Başarır, Orkan Zeynel Güzelci, Serkan &an Hatıpoğlu, Selen Çiçek

ME71E dE9İ5E1 Ilgın Külekçi

ema Alaçam: +HUNHVH PHUKDED� 

%X V|\OHéLQLQ JHUoHNOHéPHVLQH 

NDWNËGD EXOXQDQ GDYHW 

HGHQOHUGHQ NDWËOËPFËODUD NDGDU 

KHUNHVH WHéHNN�U HGHULP� 6|\OHéL\H 

EDéODPDGDQ |QFH� NRQXéDFDæËPË] 

NRQXODUOD LOJLOL ELU NDYUDPVDO oHUoHYH 

ROXéWXUPDN LVWHULP� DUGËQGDQ V|]� VL]H 

EËUDNDFDæËP� %X RWXUXPGD KHVDSODPDOË 

WDVDUËP YH WHNQRORMLQLQ HWNLVL\OH EL]L 

LOHULGH QH JLEL HéLNOHU� GHæLéLNOLNOHU� 

G|Q�é�POHU EHNOL\RU� EXQODUË IDUNOË 

DoËODUGDQ HOH DODFDæË]� <DNËQ ELU KHGHI 

RODUDN |Q�P�]H 20�0 \ËOËQË NR\DELOLUL]� 

7KRPDV KXKQXQ ���2 WDULKOL 

Bilimsel Devrimlerin Yapısı DGOË 

NLWDEËQGDQ ELU DOWOËN NXUDUDN 

EDéOD\D\ËP� KXKQ� EX NLWDSWD ªELOLP 

|QFHVL G|QHP«L� ªRODæDQ ELOLP 

G|QHPL«QL� ªEXQDOËP G|QHPL«QL YH 

VRQXQGD ª\HQL SDUDGLJPDQËQ LQéDVË«QË 

WDQËPOË\RU� KXUDPVDO WDUWËéPDODUGD 

KHS ELU ªSDUDGLJPD ND\PDVË�

|WHOHQPHVL« GL\H V|]� JHoHU DPD 

EXQXQ DOW\DSËVË QDVËOGËU" ª%LOLP |QFHVL 

G|QHP«� GDKD G�]HQVL] YH oHOLéNLOL 

WHRULOHUL LoHUHQ� J|]OHPH GD\DOË ELU 

G|QHP� %X NDRWLN G|QHPGHQ VRQUD 

ELOLPVHO ELOJLQLQ VWDQGDUWODéWËæË 

ªRODæDQ ELOLP G|QHPL«QGH D\NËUË 

GXUXPODU YH DQRPDOLOHU J|] DUGË 

HGLOL\RU� )DNDW ELU ELULNLP ROX\RU 

NL� PHYFXW WHRULOHU EX DQRPDOLOHUL 

DoËNODPD\D \HWPL\RU� $UGËQGDQ EX 

G|QHPL HOHéWLUHO ELOJL\H GDKD DoËN YH 

D\NËUËOËNODUËQ DoËNODQPDVËQD \|QHOLN 

GDKD oRN WHéHEE�V� LoHUHQ ªEXQDOËP 

G|QHPL« WDNLS HGL\RU� 6RQUDVËQGD 

LVH GDKD E�W�QVHO ELU NDYUD\Ëé LoLQ 

J|]OHPFLQLQ EXOXQGXæX QRNWD\Ë 

GHæLéWLUPHVL� \HQL ELU NDYUDPVDO EDNËé 

DoËVË\OD SDUDGLJPD\Ë \HQLGHQ NXUPDVË 

JHUHNL\RU� %X G|QHPOHULQ PLPDUOËN 

DODQËQGDNL NDUéËOËNODUËQD IDUNOË \|QOHUGHQ� 

�o�EHé \ËOOËN YH\D GDKD X]XQ G|QJ�OHUOH 

EDNDELOLUL]� QLWHNLP EX LOLéNL WHN VHIHUGH 

YH OLQHHU éHNLOGH NXUXOPX\RU� +HSLPL]LQ 

NLéLVHO GHQH\LPOHUL LOH ELUOLNWH KHU 

G|QJ�GH oHéLWOL RNXPDODU \DSPDN 

P�PN�Q YH KHSVL IDUNOË NDWPDQODU 

ROXéWXUX\RU�

%X oHéLWOL RNXPDODUD SHN oRN 

GHUVLPL]LQ RNXPD OLVWHVLQGH EXOXQDQ 

$QWRLQH 3LFRQXQ 20�0 WDULKOL Digital 

Culture NLWDEËQGDQ |UQHN YHUHELOLUL]� %X 

NLWDSWD J�Q�P�]GHNL GLMLWDO RUWDP ELU 

ªHNRVLVWHP« RODUDN WDQËPODQË\RU� 9HULQLQ 

WHPVLOL� LéOHQPHVL YH \HQLGHQ �UHWLPL 

LOH ELUOLNWH SHN oRN ELOHéHQ LoHUHQ ELU 

HNRVLVWHP EX� %LU |QFHNL \�]\ËOGDNL 

HQG�VWUL\HO GHYULPH YH PDNLQHOHéPH\H 

JHoLé V�UHFL\OH NDUéËODéWËUPDODU \DSËOË\RU� 

9H EXJ�Q� ELU \�]\ËO |QFHNL G|Q�é�P�Q 

ELU EDéND YHUVL\RQXQX \DéDGËæËPË]Ë 

V|\O�\RU� %X ELU NRSXé GHæLO� ELU |QFHNL 

G|QHPLQ GHYDPËGËU� GL\RU�

%HQ]HU éHNLOGH MDULR &DUSR� 20�� 

WDULKOL The Alphabet and the Algorithm

DGOË NLWDEËQGD 5|QHVDQV G|QHPLQGH 

PLPDUOËN ELOJLVLQLQ RUWRJUDILN L]G�é�P 

WHNQLæL LOH WHPVLO HGLOPHVL YH PLPDUL 

�U�Q LOH LON WHPVLOLQ D\UËéPDVË JLEL� 

EXJ�Q DOJRULWPD� NRGODU YH WHNQRORML\OH 

ELUOLNWH NXOODQGËæËPË] GLOGHNL D\UËéPD\Ë 

EHQ]HU VËoUDPD QRNWDODUË RODUDN 

WDQËWË\RU YH EXJ�Q� GDKD \DSËVDO� 

GDKD GHULQ ELU RNXPD RODUDN J|U�\RU� 

dRN \DNËQ WDULKH EDNDFDN ROXUVDN� 

EL]LP GH J|]OHPOH\HELOHFHæLPL] 

ELU EDéND G|Q�é�P� WHNQRORMLN 

NDWPDQODUËQ IL]LNVHO DUD\�]OHULQLQ 

N�o�OPHVL YH EHOLUVL]OHéPHVL� KRFD ELU 

RGD\D VËæDQ WRQODUFD DæËUOËNWDNL ELU 

ELOJLVD\DUGDQ NLéLVHO ELOJLVD\DUODUD� DNËOOË 

S

Sema Alaçam, Doç. Dr., çstanbul Teknik hniversitesi, 
Mimarlık Bölümü

Lale Başarır, Doç. Dr., çzmir Ekonomi hniversitesi, 
Mimarlık Bölümü

Orkan =eynel Güzelci, Doç. Dr., çstanbul Teknik 
hniversitesi, çç Mimarlık Bölümü
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WHOHIRQODUGDQ DNËOOË VDDWOHUH YH KDWWD 

EXQODUË GD RUWDGDQ NDOGËUDUDN J|]OH 

J|U�OPH\HFHN N�o�NO�NWHNL oLSOHUH YH 

VDQDO NDWPDQODUD GRæUX ELU G|Q�é�P 

YDU� 'ROD\ËVË\OD WDVDUËPFË WHNQRORML 

NDWPDQË\OD HWNLOHéLPH JLUHUNHQ IL]LNVHO 

DUD\�]OHU YH oRN PRGDOLWHOL HWNLOHéLPOHU 

]D\ËIOË\RU� *|U�OPH\HQ NDWPDQOD 

ELUOLNWH oRN ID]OD ELOJL YH EHFHUL LoHUHQ� 

WHNQRORMLN EDéND ELU DNW|UOHUGHQ V|] 

HWPHN P�PN�Q�

%�W�Q EXQODUËQ ËéËæËQGD DFDED 

20�0ODUD GRæUX YH 20�0ODUËQ 

VRQUDVËQGD� EXJ�Q \DSPDNWD 

ROGXæXPX] QHOHU G|Q�éHFHN� QHOHU 

JHOLéHFHN" <HQL PHVOHN DODQODUËQËQ� 

\HQL \DSPD YH G�é�QPH ELoLPOHULQLQ 

RUWD\D oËNPDVË\OD DOËéNDQOËNODUËPË] 

QDVËO G|Q�éHFHN" MLPDUOËN HæLWLPLQGH 

VW�G\RODUËPË]GD� PLPDUOËN SUDWLæLQGH� 

PHNkQ �UHWLP SUDWLæLQGH� WHPVLOGH� 

NXOODQDFDæËPË] NDYUDP YH NXUDPODUGD 

QH JLEL G|Q�é�POHU RODFDN" %XQODUËQ QH 

NDGDUË WHUVLQHPH]" 

Selen Çiçek: MH]XQL\HW WDULKLP 

LWLEDUL\OH EXJ�Q�Q HæLWLP RUWDPËQD 

HQ \DNËQ EHQLP VDQËUËP� %LOLéLP LOH� 

GDKD GRæUXVX ELOLéLPLQ NDYUDPVDO 

oHUoHYHVL LOH� LON WDQËéËNOËæËP OLVDQV 

PH]XQL\HWLPGHQ VRQUD EDéODGË 

YH WDVDUËPD RODQ EDNËéËP N|NWHQ 

GHæLéWL� MLPDUOËN HæLWLPL� ELU PLPDUL 

PHNkQË WDVDUODPD� \DSË HOHPDQODUË 

YH ELUOHéLPOHUL� WHNWRQLN YH \DSËVDO 

GHWD\ODUË |æUHQPH RODUDN J|U�OVH 

GH DVOËQGD oRN GDKD IDUNOË ELU EDNËé 

DoËVË ND]DQGËUË\RU� 7DVDUËPËQ DVOËQGD 

QLKDL VRQXoWDQ |WH� LoHULVLQGHNL IDUNOË 

GLQDPLNOHULQ� HOHPDQODUËQËQ QDVËO ELU 

DUD\D JHOGLæL� ELU E�W�Q ROXéWXUGXæX 

YH SDUoD�E�W�Q LOLéNLVL |æUHQLOL\RU� 

7DVDUËPËQ |]� GH DOJRULWPLN ELU 

\DNODéËP� %HQFH EXQX DQODPDN ELOLéLPLQ 

LoLQGH ROXS ROPDPDNWDQ |WH� VLVWHPLQ 

E�W�Q�Q� RNXPDN LoLQ oRN |QHPOL� 

%X QHGHQOH LON DéDPDGDNL 7HPHO 

7DVDUËP 6W�G\RVXQGDQ EDéOD\DUDN EX 

DOJRULWPLN G�é�QPH \DSËVËQËQ |æUHQFL\H 

ND]DQGËUËOPDVËQËQ� LOHUOH\HQ G|QHPOHUGH 

ELOLéLPLQ W�P SDUDGLJPD GHæLéLPOHULQH 

D\DN X\GXUPDVËQË VDæOD\DFDN ELU 

QRNWD\D HYULOHELOHFHæLQL G�é�Q�\RUXP� 

g]HOOLNOH SDUoD�E�W�Q LOLéNLVLQLQ VDæOËNOË 

ELU éHNLOGH NXUXOGXæX DOJRULWPLN 

G�é�QPH SUHQVLELQLQ JHQLéOHWLOPHVL\OH 

E�W�Q EX WHNQRORMLN V�UHoWH KHUKDQJL 

ELU ELOLéLP DUDFËQË ELU ªDUDo« RODUDN 

NXOODQPDNWDQ |WH EL]LP ELU \DUGËPFËPË] 

YH\D EDéND ELU DNW|U RODUDN V�UHFH 

GkKLO HWPHN P�PN�Q RODELOHFHN� d�QN� 

EHONL ELU �0 VHQH |QFHVLQH NDGDU E�W�Q 

ELOJLVD\DU SURJUDPODUË YH DUDoODUË 

�$XWR&$'� $UFKL&$' YE��� NDIDPË]GD 

WDVDUODGËæËPË] PHNkQË RUWRJUDILN 

oL]LPOHU RODUDN ELU NkæËGD G|NPHNWHQ 

GDKD SUDWLN ROGXæX LoLQ NXOODQËOË\RUGX� 

)DNDW KHVDSODPDOË WDVDUËP DUDoODUËQËQ 

YH �UHWNHQ VLVWHPOHULQ JHOLéLPL LOH  

EHUDEHU ELOJLVD\DU \DOQË]FD EL]LP 

GLNWH HWWLæLPL] WDVDUËPODUË WHPVLO HGHQ 

DUDoODU ROPDNWDQ |WH� WDVDUËP V�UHFLQH 

GRæUXGDQ GDKLO RODELOHQ ELU DNW|U KDOLQH 

JHOGL� 'ROD\ËVË LOH ELU PHNkQËQ WHPHO 

|]HOOLNOHULQL E�\�N ELU KHVDS PDNLQHVLQH 

YHUPHPL]OH VRQVX] ELU RODVËOËNODU X]D\Ë 

DoËOË\RU� %XQXQ SRWDQVL\HOLQLQ L\LFH 

JHQLéOHWLOPHVLQLQ YH EXQXQ HUNHQ 

DéDPDGD |æUHQFLOHUH DNWDUËODELOPHVLQLQ 

oRN NULWLN ROGXæXQX G�é�Q�\RUXP�

S.A.: %X GXUXPGD SHN oRN PLPDUOËN 

RNXOXQGD PDNLQH |æUHQPHVL \D GD 

\DSD\ ]HNkQËQ OLVDQV VHYL\HVLQGH 

HQWHJUDV\RQX YH�YH\D X]PDQOËN DODQËQD 

G|Q�éPHVL V|] NRQXVX� 7�UNL\HGHNL 

|QF� GHUVOHUGHQ ELUL 20�� \ËOËQGD İ7hGH 

MLPDUL 7DVDUËPGD %LOLéLP /LVDQV�VW� 

3URJUDPËQGD ªMLPDUOËNWD MDNLQH 

gæUHQPHVL« GHUVL\GL� %X \ËOGDQ LWLEDUHQ 

GH IDN�OWH\H EDæOË W�P SURJUDPODUËQ 

DODELOHFHæL OLVDQV G�]H\LQGH VHoPHOL ELU 

GHUV DoËODFDN� +kOk WDUWËéPD\D GHYDP 

HGL\RUX] DVOËQGD� 7HPHO ELU DOJRULWPD 

RNXU\D]DUOËæË LoLQ E|\OH ELU GHUV 

\HWHUOL RODFDN PË� �0 VHQH VRQUD EDéND 

LKWL\DoODU RUWD\D oËNDFDN PË� WDVDUËP 

VW�G\RVX\OD HQWHJUDV\RQX QDVËO RODFDN� 

EDæËPVË] ELU GHUV ROPDVË PLPDUOËN 

DODQËQD GDLU ELU NDYUD\ËéD NDWNËGD 

EXOXQDFDN PË" 1HOHU NRQXéDFDæË] 

VHQFH"

S.Ç.: %DéWD 20�0 GL\H ELU WDULK 

YHUGLN DPD 20�0GDQ ELOH |QFH 

KHUNHVLQ� |]HOOLNOH WDVDUËP DODQËQGD 

oDOËéDQODUËQ NRG �\D]DUOËæË ROPDVD 

GD� RNXPDVË JHUHNWLæL ELU RUWDP 

RODFDæËQË G�é�Q�\RUXP� d�QN� éX 

DQGD NXOODQGËæËPË] E�W�Q \DSD\ ]HNk 

�<=� DUDoODUË �&KDW*37� MLG-RXUQH\ 

YV�� EL]LP LoLQ ELU ªEODFN ER[« DPD ELU 

V�UH VRQUD E�W�Q EX DUDoODUË NHQGLPL] 

GH W�UHWHELOPHPL] LoLQ DoËN ND\QDN 

NRGODUD G|Q�éHFHN� 7DVDUËPFË RODUDN 

EX NRGODUËQ LoLQH GkKLO ROPDOË\Ë] NL 

NHQGL WDVDUËP DQOD\ËéËPË]Ë RQODUOD 

EHUDEHU JHOLéWLUHELOHOLP� gUQHæLQ HVNL 

ELU |æUHQFLP OLVDQV DéDPDVËQGDQ PH]XQ 

ROGXNWDQ VRQUD %LOJLVD\DU M�KHQGLVOLæL 

E|O�P�QGH PL� \RNVD MLPDUL 7DVDUËP 

SURJUDPËQGD PË <�NVHN /LVDQV 

\DSDFDæËQD NDUDU YHUPHPLéWL� <= LOH 

XæUDéPDN LoLQ EX LéLQ RNXU\D]DUOËæËQË� 

\DQL ELOJLVD\DU P�KHQGLVOLæLQL 

ELOPHOL\LP� GL\H G�é�Q�\RUGX� EYHW� 

E�W�Q EX WHPDODUD YH WHUPLQRORML\H 

KkNLP ROPDN oRN NË\PHWOL DQFDN ELU 

WDVDUËPFË LoLQ LéLQ PXWIDæËQGD \D]ËOËP 

NRQXVXQGD oRN \HWNLQ ROXQPDVËQD 

JHUHN ROPDGËæËQË� RNXU\D]DUOËæËQ 

\HWHFHæLQH LQDQË\RUXP� +HUNHV EHOOL 

ELU RNXU\D]DUOËN VHYL\HVLQH VHoHFHæL 

EHOOL GHVWHNOHUOH XODéDELOLU HOEHWWH� 

2QXQ GËéËQGD DOJRULWPLN Lé DNËéËQD 

EL]LP GkKLO RODFDæËPË] NDGDU RQXQ GD 

EL]LP NRQYDQVL\RQHO Lé DNËéËPË]D GkKLO 

RODFDæË \|QWHPOHU RODFDN� %X QHGHQOH 
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<= LOH Lé ELUOLæL \DSPDNWDQ NDoPDN \HULQH 

HWNLOHéLPH JHoPHN ]RUXQGD ROGXæXPX]X 

G�é�Q�\RUXP� 

S.A.: %LU GH VSHN�ODWLI ELU VRUX VRUPDN 

LVWL\RUXP� ���0ODUGD ªELOJLVD\DU ELU 

DUDo RODUDN NXOODQËODFDN� ELOJLVD\DUGDNL 

oL]LP JHOHQHNVHO oL]LPL WDNOLW HGHQ ELU 

DUDo RODFDN« WDUWËéPDVË YDUGË� 'DKD 

VRQUD EXQX ªRUWDPODéPD«� PHNkQGDNL 

VHQV|UOHUOH PHNkQËQ NDUDU YHUHELOLU KDOH 

JHOPHVL� RQXQOD ELUOLNWH G�é�QPHVL 

YH DOJË oDOËéPDODUË WDNLS HWWL� 9H \LQH 

���0ODUGD ELOJLVD\DUËQ WDVDUËP V�UHFLQH 

RUWDN ROPDVË YH WDVDUËPFË\D GHVWHN 

ROPDVË WDUWËéËOË\RUGX� %XJ�Q LVH NHQGL 

VHVLPL] JLEL VHQWHWLN VHV �UHWHELOL\RUX]� 

NHQGL \D]GËæËPË] JLEL VHQWHWLN \D]Ë 

�UHWHELOL\RUX]� %XQX VDGHFH PLPDUODU 

GHæLO� KHUKDQJL ELU PHVOHNWHQ ELUL GH 

\DSDELOL\RU� $FDED NHQGL WDVDUODGËæËPË] 

JLEL WDVDUODPD\Ë GD |æUHWLS NHQGLPL] 

EDOËN WXWPD\D PË JLGHFHæL]" è|\OH 

IRUP�OL]H HGH\LP� NLéL VD\ËVË NDGDU 

|]HOOHéHQ G�é�QPH� \DSPD YH WDVDUODPD 

ELoLPOHUL\OH ELU oHéLWOLOLN PL ROXéDFDN� 

\RNVD DUDoODU EL]L NËVËWOD\DFDN YH EX 

GXUXP VWDQGDUGL]DV\RQ� WHNLOOHéPH 

YH WHNHOOHéPH\H GRæUX PX HYULOHFHN" 

KËVDFD� NLéL\H J|UH oHéLWOHQPH PL� \RNVD 

DUDoODUËQ VDæODGËæË RODQDNODUOD WHNHOOHéPH 

PL" 6HQLQ |QJ|U�Q QHGLU"

S.Ç.: $UDFËQ JHUoHNWHQ EL]LP 

G�é�QG�æ�P�] JLEL G�é�QPHVLQL 

EHNOHPHPL] LoLQ |QFHOLNOH ELOLéVHO 

RODUDN EL]LP QDVËO G�é�QG�æ�P�]� 

o|]PHPL] OD]ËP� 7DVDUËPFË RODUDN DFDED 

QDVËO G�é�Q�\RUX]� QH\H QDVËO NDUDU 

YHUL\RUX]" %LU \HUH JHOL\RUX] DPD RUD\D 

QDVËO JHOL\RUX]" %X NRQXGD WDVDUËP 

oDOËéPDODUË OLWHUDW�U�QGH 1LJHO &URVV 

YH *DEULHOD *ROGVFKPLGWLQ WDUWËéWËæË 

WDVDUËP V�UHoOHUL YH SURWRNRO oDOËéPDODUË 

YDU� $PD WDP RODUDN DFHPL ELU WDVDUËPFË 

LOH X]PDQ ELU WDVDUËPFËQËQ ELOH QDVËO 

G�é�QG�æ�Q� GHéLIUH HGHPHGLNWHQ 

VRQUD ELU DQGD EXQX <=\H HQWHJUH 

HWPHN NROD\ ROPD\DFDN� +HU éH\H 

UDæPHQ E�W�Q oDOËéPDODU |\OH ELU 

KË]GD LOHUOL\RU NL \DNËQ ]DPDQGD EXQXQ 

GD P�PN�Q RODFDæËQË G�é�Q�\RUXP� 

7DP RODUDN KkOk QDVËO G�é�QG�æ�P�]� 

DNWDUDPDVDN ELOH éXQXQ oRN NË\PHWOL 

ROGXæXQD LQDQË\RUXP� gUQHæLQ EL] ELU 

WDVDUËPFË RODUDN NkæËW �]HULQGH YH\D 

ELOJLVD\DU RUWDPËQGD oL]LP \DSDUNHQ 

V�UHNOL HWNLOHéLP KDOLQGH\L]� dL]GLæLPL] 

QRNWD\Ë J|U�\RUX]� J|UG�æ�P�]GHQ 

\HQL ELU éH\ IDUN HGL\RUX] YH RQD 

WHNUDU P�GDKDOH HGHUHN G|Q�éW�U�S 

JHOLéWLUL\RUX]� 6DGHFH ELU QHVQH\H \D 

GD ELU \DSË\D EDNWËæËPË]GD oRN IDUNOË 

WDVDUËP DOWHUQDWLIOHUL JHOLéHELOL\RU� 

İQVDQ RODUDN ELOLéVHO \HWHQHNOHULPL] 

YH KDIË]DPË] OLPLWOL ROGXæX LoLQ EX 

DOWHUQDWLIOHUGHQ VDGHFH ELU WDQHVLQL 

WHNUDU oL]HUHN NRQYDQVL\RQHO 

\|QWHPOHUOH JHOLéWLUHELOL\RUX]� 

%LOJLVD\DUËQ EL]GHQ NDWEHNDW ID]OD 

LéOHPFL YH KDIË]D J�F� ROGXæXQX 

G�é�Q�UVHN EX WDVDUËP X]D\Ë 

KHP SUREOHPLQ KHP GH o|]�P�Q 

JHOLéWLULOGLæL ELU WXYDO ROPD\D EDéOË\RU 

YH o|]�P�Q GH PLO\RQODUFD NH] 

WHNUDUODQPDVË\OD IDUNOË X]D\GDNL 

|UQHNOHPOHULQ GH GHéLIUH HGLOHELOPHVL 

P�PN�Q ROX\RU� 7DELL EXUDGD EDéND ELU 

VRUX RUWD\D oËNË\RU� EX NDGDU \DUDWËODQ 

X]D\GDQ QDVËO o|]�P \DSDFDæË]� JLEL� 

%X QHGHQOH IDUNOË HYULPVHO DOJRULWPDODU 

YH\D VLP�ODV\RQ DUDoODUË EX VHoLP 

X]D\ËQË GDUDOWPDN LoLQ NXOODQËODELOLU� 

$QFDN HQ GHæHUOL RODQËQ� LQVDQËQ 

NRQYDQVL\RQHO éHNLOGH G�é�Q�UNHQ 

KD\DO HGHELOGLNOHULQLQ WHPVLO HGLOPHVL 

ROGXæXQD LQDQË\RUXP�  

S.A.: 'ROD\ËVË\OD oRN GUDPDWLN ELU 

NRSXé ROPD\DFDN YH <= ELU NDUDU 

GHVWHN VLVWHPL RODUDN G|Q�éHUHN GHVWHN 

YHUPH\H GHYDP HGHFHN GL\RUVXQ�  

S.&.: EYHW�

Serkan &an Hatıpoğlu: %HQ GH ELU 

V�UHGLU EX PHVHOH\L 1LJHO &URVVXQ 

oDOËéPDODUË\OD ELUOLNWH G�é�Q�\RUXP� èX 

DQNL GXUXPGD YH VRQUDNL ELU ]DPDQGD 

RODVËOËNODUËQ RNXQPDVË� DUWPDVË� 

o|]�OPHVL YH VHoLOPHVL LOH LOJLOL V�UHoWH 

GDQËéËODQ VD\ËVËQGD V�UHNOL ELU DUWËé 

V|] NRQXVX� %X GD \RO KDULWDODUËQËQ 

oRæDOPDVËQD QHGHQ ROX\RU� $oËNoDVË� 

WDVDUËP VWUDWHMLVLQGH EX \RO KDULWDODUË 

oRæDOGËNoD ND\EROPXéOXN KLVVL GH 

WHWLNOHQHELOLU� MXKWHPHOHQ HVNLGHQ \RO 

KDULWDODUË GDKD D]GË� dRæDOGËæË ]DPDQ 

LVH KDQJLVLQGHQ GHYDP HGHFHæLPL]LQ 

EHOLUVL]OLæL YH VHoWLæLPL] ELULQGHQ DoËODQ 

\HQL \RO KDULWDODUË LOH V�UHNOL NHQGLQL 

oRæDOWDQ �UHWNHQ ELU \DSËQËQ LoLQGH 

WDVDUËPFËQËQ SDUDOL]H ROPD LKWLPDOL 

YDU� 'LæHU \DQGDQ� EXQODUËQ oRN KË]OË 

ELU éHNLOGH VXQXOPDVË� �UHWLOPHVL YH 

G|Q�éW�U�OPHVL V|] NRQXVX� 6|] JHOLPL 

PLPDUOËN HæLWLPLQGH KDIWDGD ELU YH\D 

LNL VHIHU J|U�éPH \DSDUDN WDVDUËP 

JHOLéWLUPH\H oDOËéËOË\RU YH JHUL NDODQ 

EHé�DOWË J�QGH EX WDUWËéËODQ NRQXODUË 

\HQLGHQ G�é�QPHN LoLQ ELU RUWDP 

VDæOË\RU� %X GXUXP G�é�QVHO G�]OHPGH 

VROXNODQËODELOHQ ELU PHVDIH ROXéWXUX\RU� 

$QFDN V�UHo KË]ODQGËNoD EX PHVDIH 

ND\EROPD\D EDéOË\RU� � /LWHUDW�UGH 

Reflection-in-Action RODUDN JHoHQ 

�6FK|Q� ����� � �UHWLP�WDVDUODPD 

DQËQGD\NHQ JHUL oHNLOPH� GXUXPX 

GHæHUOHQGLUPH� WHNUDU �VW�QH NR\PD 

éHNOLQGH LOHUOH\HQ V�UHoWH HOLPL]GHNL 

YHULOHULQ LOLéNLVLQL V�UHNOL \HQLGHQ 

VRUJXOX\RUX]� %XUDGDNL NULWLN VRUX éX 

ROX\RU� 6�UHNOL DUWDQ YHUL PLNWDUË YH 

KË]ËQD EL]LP LOLéNL NXUPD \HWLPL] YH 

KË]ËPË] \HWLéHELOHFHN PL" 2 SDUDOHOOLæL 

NXUDELOHFHN PL" <= LOH oRN EHVOH\LFL 

ELU YHUL G�Q\DVË ROXéX\RU� oRæDOË\RU� 

NHQGLQL JHQLéOHWL\RU� DPD EL] EX 

LOLéNLOHUL NXUPD ELoLPLQH \HWLéHPH]VHN 

�|QFHNL VRUX\D FHYDEHQ� WHNHOOHéPH\H 

GRæUX ND\PDPË] GDKD RODVË� %L]LP LOLéNL 

NXUPD EHFHULPL] éX DQNL JHOLéPHOHUH 

QDVËO WHSNL YHUHFHN" %X |QHPOL ELU NRQX 

JLEL J|]�N�\RU� 

S.A.: EYHW� WHéHNN�UOHU� İQVDQ�YHUL 

\D GD WDVDUËPFË�YHUL JLEL DOWHUQDWLI 

DUD\�]OHUL KDIË]DPË]OD� DOJËODUËPË]OD 

NDYUD\DPDGËæËPË] E�\�NO�NWHNL 

VRQXoODUË EL]H WHNUDU WHUF�PH HGHFHN� 

VDGHOHéWLUHFHN� <DNËQ JHOHFHNWH 

GRNXQDPDGËæËPË]� J|UHPHGLæLPL]� 

DOJËOD\DPDGËæËPË] NDWPDQODUË oHYLUHFHN 

DUD\�]OHUH LKWL\Do GX\DFDæË] VDQËUËP� 

/kOH +RFDP� VL] QH GHUVLQL]"

“ARACIN GERÇEKTEN %İZİM 
DÜŞÜNDÜĞÜMÜZ Gİ%İ DÜŞÜNMESİNİ 
%EKLEMEMİZ İÇİN ÖNCELİKLE %İLİŞSEL 
OLARAK %İZİM NASIL DÜŞÜNDÜĞÜMÜZÜ 
ÇÖZMEMİZ LAZIM� TASARIMCI OLARAK 
ACA%A NASIL DÜŞÜNÜYOR8Z"”
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Lâle Başarır: <= oDOËéPDODUËQËQ DOWËQGD 

\DWDQ G�UW�Q�Q YH <= oDOËéPDODUËQËQ 

VRQXFXQXQ VDQNL NHQGL PHVOHæLPL]H 

YH Lé \DSPD ELoLPLPL]H� EH\QLPL]H� 

Q|URELOLPH GDLU ELUWDNËP éH\OHU 

|æUHQPHPL]L VDæODGËæË V|\OHQL\RU� 

KHQGL GHQH\LPLPL] GH EX \|QGH 

JHUoHNWHQ� 1H NDGDU <=\Ë YH 

PHVOHæLPL]L DQODPD\D oDOËéË\RUVDN R 

NDGDU NHQGLPL]L� Lé \DSPD ELoLPLPL]L� 

PLPDUL WDVDUËP G�é�QFHPL]L YH WDVDUËP 

V�UHFLQLQ PHNDQL]PDODUËQË DQODPD\D 

EDéOË\RUX]� 2 \�]GHQ WHNUDU WHNUDU 

PLPDUOËæËQ QH ROGXæXQD G|QPHN 

JHUHNL\RU� %L] QH \DSË\RUX]" MLPDUOËN 

QDVËO ELU PHVOHN KDOLQH JHOGL" MHVOHN 

ROPDGDQ |QFH EX LéL NLP \DSË\RUGX" 

+HUNHV NHQGL HYLQL NHQGLVL \DSDUNHQ 

ELUGHQELUH RUWDN \DéDP DODQODUËQË 

ELULOHULQLQ GDKD L\L \DSWËæËQËQ IDUNËQD 

YDUGËN� o�QN� R ELULOHUL GDKD oRN 

RGDNODQGË� GHQH\LP ELULNWLUGL� +HUNHVLQ 

NHQGL GHQHPH�\DQËOPD \|QWHPL \HULQH 

GHQHQPLéL X\JXODQPD\D EDéODGË� 

6DQËUËP EX GHQH\LPLQ ELULNLPL EX 

PHVOHæL \DUDWWË \D GD VËQËUODUËQË oL]GL� 

èLPGL EX VËQËUODU \HQLGHQ G�é�Q�OPHOL� 

\HQLGHQ oL]LOPHOL JLEL J|U�Q�\RU� 5D\ 

KXU]ZHLOD J|UH LQVDQËQ G�é�QPH ELoLPL 

OLQHHUGLU� R\VD WHNQRORMLN JHOLéPHOHU 

�VVHO KË]ODUGD JHUoHNOHéLU� <DQL 

|Q�P�]GHNL �0 \ËOGD \DéDQDFDN RODQODU� 

JHoWLæLPL] �00 \ËOGD \DéDQPËé RODQODUD 

GHQN RODFDN� %XQX éX DQNL G�é�QPH 

ELoLPLPL] YH NDSDVLWHPL]OH oRN L\L 

DOJËOD\DPË\RUX]� |QJ|UHPL\RUX]� %X 

GXUXPD VDGHFH PLPDUOËN |]HOLQGH GH 

EDNPDPDOË\Ë]� gUQHæLQ ]DPDQ ]DPDQ 

&KDW*37\H PLPDUOËN YH <= LOLéNLVLQL� 

PLPDUOËæËQ <= LOH ELUOLNWH JHOHFHæLQL 

VRUX\RUXP� <= GH HæLWLOGLæL LoLQ 

PLPDUODUËQ OHKLQH FHYDSODU YHUL\RU 

VDQËUËP� <= PLPDUODUD \DUGËPFË ELU 

UROGH RODFDN GL\RU� HPSDWL\L PLPDUGDQ 

EDéNDVË \DSDPD] GL\RU� N�OW�U GL\RU� 

KHU éH\H GHæLQL\RU� 

 %LU V�UH |QFHVLQH NDGDU \DUDWËFËOËæË 

EL] PLPDUODUGDQ EDéNDVË QDVËO \DSDU 

GHUNHQ éLPGL \DUDWËFËOËæËQ IDUNOË 

ER\XWODUËQË WDUWËéË\RUX]� hUHWNHQ ROPDN 

LOH \DUDWËFË ROPDN IDUNOË éH\OHU HOEHWWH 

DPD <=QLQ GH oRN KË]OË LOHUOHGLæL NHVLQ� 

2 \�]GHQ \DNËQ JHOHFHN |QJ|U�OHUL 

\DSDUNHQ �0 PLO\DU LQVDQVË URERWXQ 

G�Q\DGD GRODéPD\D EDéOD\DFDæËQË� 

EL]LPOH HWNLOHéLPH JHoHFHæLQL KHVDED 

NDWPDPË] OD]ËP� %XQODU QHUHGH 

\DéD\DFDN� QHUHGH NDODFDN" %X ELOH 

EDéOË EDéËQD PLPDUOËæË HWNLOH\HFHN ELU 

NRQX ROXéWXUX\RU� 

 $\UËFD <=� VRQXoODUË EL]GHQ oRN 

GDKD KË]OË RUWD\D NR\X\RU YH EX oRN 

VD\ËGD VLVWHPLQ�VRQXFXQ ELU V�UH VRQUD 

human augmentation �LQVDQ JHOLéWLUPH 

WHNQRORMLVL� LOH EH\QLPL]LQ LoLQGH 

EL]LP ELOLéVHO VLVWHPLPL]H EDæODQGËæËQË 

G�é�QG�æ�P�]GH 6�SHUPHQ JLEL 

oRN X]DNODUË J|UHELOPHN� oRN X]DNODUË 

GX\DELOPHN� oRN KË]OË KHVDSODPD 

\DSDELOPHN P�PN�Q RODELOHFHN� 

%XQXQOD ELUOLNWH DOJË GHæLéHFHN� DOJË� 

HVWHWLæL GHæLéWLUHFHN YH EXQXQ JLEL 

ELUoRN éH\ ELUELUL\OH EDæODQWËOË RODUDN 

GHæLéHFHN� %|\OH GDæËQËN ELU Dæ RUWD\D 

oËNDFDN JLEL J|U�Q�\RU�

S.A.: %X EHQLP DNOËPD ���0ODUËQ ELOLP 

NXUJX ILOPOHULQL JHWLUGL� %DKoËYDQ �The 

Lawnmower Man, ���2� YH GDKD VRQUD 

RQX WDNLS HGHQ Lucy �20�4� JLEL LQVDQËQ 

ELOLéVHO NDSDVLWHVL oRæDOWËOË\RU YH VRQUD 

GD HQHUML\H G|Q�éW�U�O�\RUGX� %X 

V�UHoWHNL DGËPODU HQWHUHVDQGË� %HONL 

�0 VHQH VRQUD DQFDN GLMLWDO G|QHPGH 

GRæDQ oRFXNODUËQ DGDSWH RODELOHFHæL� 

HYUHQL DOJËODPDPË]Ë G|Q�éW�UHQ �J|]O�N� 

PLNURVNRS� WHOHVNRS JLEL� DUDoODU LOH 

EDPEDéND ELU QHVLOGHQ EDKVHGHFHN 

RODELOLUL]� <LQH KXKQXQ ªELOLP |QFHVL«� 

ªRODæDQ ELOLP«� ªEXQDOËP« YH ª\HQL 

SDUDGLJPDQËQ LQéDVË« JLEL +DUU\ 

%UDYHUPDQ GH ���4WH EPHN YH 7HNHOFL 

6HUPD\H DGOË NLWDEËQGD P�KHQGLVOLN 

DODQËQGDQ ELU RNXPD \DSË\RU� 

M�KHQGLVOLN DODQËQD WHNQRORMLQLQ 

JLUPHVL\OH ELUOLNWH |QFH �WËSNË KXKQXQ 

DQODWWËæË PLQLN PLQLN DQRPDOLOHULQ 

ROXéPDVË JLEL� \HQL YH D\NËUË GXUXPODU� 

\HQL VHQWH]OHU ROXéPD\D EDéOË\RU� %XQODU 

ELU HéLNWH ELULNL\RU� %LULNWLæL YH HæULQLQ 

\XNDUË JLWWLæL G|QHPGH P�KHQGLVOHULQ 

EX G|Q�é�PH \DUDWËFË NDWNË YHUHELOGLæLQL 

LIDGH HGL\RU %UDYHUPDQ� )DNDW EX oDQ 

HæULVL EHOLUOL ELU GR\JXQOXæD XODéWËNWDQ 

VRQUD V�UHo NHQGL VWDQGDUWODUËQË� 

RUWDN GLOOHULQL YH NRQYDQVL\RQODUËQË 

ROXéWXUX\RU� %XQGDQ VRQUD EX 

NRQYDQVL\RQODUD QH NDGDU oRN X\DUVDQË] 

R NDGDU L\L P�KHQGLV ROXUVXQX] YH DUWËN 

NLéLVHO NDWNËQË]ËQ |QHPL RUWDGDQ NDONDU� 

%X GXUXP WHRULGH oRN GDKD PXæODN 

YH WDUWËéPD\D DoËNNHQ� ELQD ELOJLVD\DU 

PRGHOOHULQGH GDKD DoËN J|U�OHELOLU� 

%DéND SRWDQVL\HOOHULQ WDUWËéËOGËæË 

���0OHUGHQ EXJ�QH \D]ËOËPODUËQ RUWD\D 

oËNPDVË� YHULQLQ NRGODPD\D G|Q�éPHVL� 

oRNOX NXOODQËFËODUËQ ROPDVË� ELU DUDo 

RODUDN NXOODQËOPDVËQD NDGDU JHoHQ 

V�UHoWH VWDQGDUWODU ROXéWXNWDQ VRQUD 

EL]LP NLéLVHO NDWNËPË] NËVËWOË NDOË\RU� 

+DOEXNL KHQ�] NDWËODéPDPËéNHQ �ELU 

DUDFD G|Q�éPHGHQ |QFH� NLéLVHO 

RODUDN oRN GDKD HVQHN RODUDN 

NDWNËGD EXOXQDELOL\RUX]� %HQ]HU 

éHNLOGH |æUHQFLOHULPL]L JHOHFHæH 

KD]ËUODPDN LoLQ PLPDUOËN HæLWLPLQGH 

\HQL GHUVOHU DoPD\D QL\HWOHQL\RUX]� 

$FDED EX IRUPDO HæLWLPH DGDSWH 

HWWLæLPL] DUDoODU YH GHUVOHU GH V�UHFL 

NDWËODéWËUËU� VWDQGDUGL]H HGHU YH \DUDWËFË 

G�é�QPHQLQ |Q�QH JHoHU PL" 2UNDQ 

+RFD\D V|] YHUHOLP LVWHULP�

Orkan Zeynel Güzelci: MLPDUOËN 

HæLWLPLQGH <= DODQËQGD oDOËéPDODU 

YDU WDELL NL� %L]LP HOLPL]GH 

JHQHWLN DOJRULWPDODU� ELoLP 

JUDPHUOHUL� /�VLVWHPOHU� K�FUHVHO 

|]GHYLQLP JLEL ELUoRN KHVDSODPDOË 

\|QWHP YDUGË� %XQODUË WDVDUËP 

SUREOHPOHULQLQ o|]�P�QGH YH WDVDUËP 

RSWLPL]DV\RQXQGD NXOODQË\RUGXN� 1H 

ROGX GD <= JHOGL YH EXQODUËQ KHSVLQL 

LVPHQ \RN HWWL" 1DVËO NHQGLQH \HQL ELU 

DODQ DoWË" %HQ EX HQWHJUDV\RQGDNL 

NRSXNOXæX oRN VDNËQFDOË EXOX\RUXP� 

���0ODUGDQ EHUL IDUNOË EDæODPODUGD 

NXOODQËODQ \|QWHPOHU �ND\EROPDVD 

GD�DUWËN GDKD D] ELOLQL\RU YH GDKD 

D] GHQHQL\RU� %HONL EXUDGDNL NRSXéX 

WDUWËéDELOLUL]�

 2000OHULQ EDéËQGD EX KHVDSODPDOË 

WDVDUËP \|QWHPOHUL LOH <=QLQ 

HQWHJUDV\RQXQD YXUJX \DSDQ oDOËéPDODU 

YDUNHQ 20�0ODUËQ RUWDVËQD JHOGLæLPL]GH 

GRæUXGDQ ª<= SURJUDPODUËQË QDVËO 
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NXOODQËUË]"«� ª<=\L KDQJL EDæODPODUGD 

X\JXOD\DELOLUL]"« JLEL VRUXODUOD GDKD 

\|QOHQGLULFL� KDS ELOJLOHU LoHUHQ 

oDOËéPDODU RUWD\D oËNWË� %X QRNWDGD 

NULWLN \DSPDQËQ� VRUJXODPDQËQ� 

HOHéWLUHO EDNËé DoËVËQËQ ND\EROPD 

LKWLPDOL ROGXæXQX G�é�Q�\RUXP� 

'DKD VRQUD EXQGD ELU \DQOËéOËN ROGXæX 

J|U�OG�� o�QN� GRæUXGDQ NXOODQËPD 

\|QHOLN \DNODéËPODUGD EXOXQXOXQFD� 

<= NXOODQËPË WHPVLOH LQGLUJHQGL YH 

EDVLWOHéWLULOGL� 6RQUDVËQGD LVH� PDGHP 

<=\L NXOODQDUDN ELU SUREOHP o|]HFHæL]� 

R ]DPDQ EX EDæODPGD real-world 
problems �JHUoHN G�Q\D VRUXQODUË� 

o|]HOLP� 6�UG�U�OHELOLUOLN ER\XWX� 

WRSOXPVDO NDWNËVË� HWLN PHVHOHOHU JLEL 

NRQXODU WDUWËéËOPD\D EDéODGË� èLPGL 

JHUL\H G|Q�S EDNËQFD �ELUWDNËP éH\OHU 

NDWËODéËQFD� \DQOËé \|QOHQGLULOGLæLQL IDUN 

HGLS GRæUX\D GRæUX ELU HæLOLP ROX\RU� 

%X \HQL EDNËé DoËVË\OD <=QLQ GDKD 

HIHNWLI NXOODQËODFDæËQË G�é�Q�\RUXP� 

EæLWLPGH GH \DQVËPDODUËQË J|UHFHæL]� 

<DNËQ ]DPDQD NDGDU <=QLQ 

NDYUDPVDOODéWËUPD DéDPDVËQGDQ WHPVLOH� 

WHPVLOGHQ LQéD V�UHoOHULQH� LQéDGDQ 

NXOODQËP VRQUDVËQD GRæUX IDUNOË ID]ODUGD 

NXOODQËODELOHFHæLQL G�é�Q�\RUGXN� %X 

J|U�é� LOJLOL \D\ËQODU GD GHVWHNOL\RUGX� 

)DNDW GDKD VRQUD EXQX ELULQFL YH\D 

LNLQFL VËQËIWDNL ELU WDVDUËP |æUHQFLVLQH 

|æUHWPH\H oDOËéWËæËPË]GD oRN 

GD HIHNWLI ROPD\DFDæËQË J|UG�N� 

d�QN� |æUHQFL EXQODUË NHQGLVL 

GHQH\LPOHPHGLæL ]DPDQ |æUHQGLNOHUL 

\�]H\VHO ELOJLOHU RODUDN NDODFDN� %LU 

|æUHQFLQLQ NDYUDPVDOODéWËUPDGDQ 

NXOODQËP VRQUDVËQD NDGDU ELU G|QJ�\� 

GHQH\LPOHPHVL oRN ]RU� %XQXQ 

�]HULQH |æUHQFL\H <= RNXU\D]DUOËæËQË 

ND]DQGËUPD\D EDéODGËN� 'RæUXGDQ 

NDWË ELU IRUPDW KDOLQGH DNWDUPDN 

\HULQH KDQJL DéDPDODUGD EXQODUË 

NXOODQDELOHFHæLQL DQODWPD\D 

EDéODGËN� %|\OHFH HQ D]ËQGDQ 

NHQGLVL NXUFDOD\DUDN� GHQH\HUHN 

|æUHQHELOHFHNWLU� 

'ROD\ËVË\OD |QFH <=GHQ E�\�N 

EHNOHQWLOHUOH EDéOD\ËS VRQUD EHNOHQWL\L 

G�é�U�S� LoLQGH EXOXQGXæXPX] oDæ 

LWLEDUL\OH� |æUHQFLQLQ NHQGLVLQLQ DUDéWËUËS 

|æUHQHELOHFHæL ELU \HUH JHOGLN� 

S.A.: 3HNL� WHPVLO NRQXVXQGD ELU 

VRUX VRUPDN LVWHULP� %L]LP HæLWLPLQL 

DOGËæËPË]� DOËéDJHOGLæLPL] L]G�é�P 

JHRPHWULVL RUWDGDQ NDONDFDN PË GHUVLQ" 

MLPDUOËN ELOJLVLQLQ WHPVLO HGLOGLæL 

\|QWHPOHUGH GHYULPVHO ELU G|Q�é�P 

|QJ|U�\RU PXVXQ"

O.Z.G.: %L]LP <=\H YHUGLæLPL] ªEL]H 

SODQ oL]«� ªNHVLW oL]«� ªUHQGHU DO« JLEL 

NRPXWODU LQVDQODUËQ \DUDWWËæË ELUWDNËP 

WHPVLO ELoLPOHUL� <DQL DVOËQGD <=\Ë 

EL]LP WHPVLO ELoLPLPL]H ]RUODGËæËPË]Ë 

G�é�Q�\RUXP YH HYHW EX QHGHQOH 

\HQL WHPVLO ELoLPOHULQLQ GRæDFDæËQË 

|QJ|U�\RUXP� MHVHOD PLPDUOËN DODQËQGD 

VDGHFH V|]HO DQODWËODUË SHN \HWHUOL 

EXOPDP� RQX ELU oL]LPOH YH\D EDéND 

ELU J|UVHO PDWHU\DOOH GHVWHNOH\HUHN 

RNXPD\Ë WHUFLK HGHULP� )DNDW GHGLæLP 

JLEL SODQ� NHVLW� J|U�Q�é JLEL oL]LPOHU 

ELU ELQD\Ë ELU LQVDQD DOJËODWPDN 

�]HUH JHOLéWLULOPLé \|QWHPOHU� <DNËQ 

WDULKOL ELU DUDéWËUPDPË] HVQDVËQGD 

oDOËéWËæËPË] WDULKL ELU \DSËQËQ QRNWD 

EXOXWXQXQ ELU �W[W GRV\DVË\OD WHPVLO 

HGLOGLæLQL J|UG�P� d�QN� �W[W GRV\DVË 

HQ� ER\� \�NVHNOLN� UHQN GHæHUOHUL 

�5*%�� QRUPDOOHU� YHNW|UOHU JLEL SHN 

oRN YHUL\L EDUËQGËUDELOL\RU� %X GRV\D 

X\JXQ ELU RUWDPGD DoËOGËæË DQGD VD\ËVDO 

GHæHUOHUGHQ ELU \DSË HOGH HGLOHELOL\RU� 

'ROD\ËVË\OD EX W�U RNXPDODUËQ 

IDUNOËODéDFDæË J|U�é�QGH\LP�

S.A.: %HQ]HU éHNLOGH %HUQDUG &DFKH 

GD E�W�Q PLPDUOËN WDULKLQH EDNDUNHQ 

L]RPHWUL� 5|QHVDQV G|QHPLQGH RUDQ�

RUDQWË� VRQUDVËQGD L]G�é�P� GLMLWDO oDæ 

LoLQ LVH KHVDSODPDOË DUDo YH \|QWHPOHUOH 

WRSRORML\L VËUDOË\RUGX� +HVDSODPDOË DUDo 

YH \|QWHPOHUOH G�é�QPH \D GD RQODUËQ 

IDEULNDV\RQ DUDoODUOD WHUF�PHVLQGH 

WRSRORML JHUHNL\RUGX� <= YH VRQUDVË 

LoLQ WRSRORMLN G�é�QPHQLQ GH \HWHUVL] 

NDODFDæËQË� �]HULQH \HQL NDWPDQODU 

HNOHQHUHN oHéLWOHQHFHæLQL |QJ|UHELOLUL]�  

O.Z.G.: 2 QRNWDGD YHUL RODELOLU� o�QN� 

E�W�Q GLOOHUL oRN UDKDW RNX\DELOL\RU� 

S.Ç.: 7DUWËéPD\Ë ELUD] JHUL VDUPDN 

LVWL\RUXP� $] |QFH ª<= JHOLQFH ELU 

DQGD |QFHNL E�W�Q �UHWNHQ VLVWHPOHU 

VLOLQGL« GHPLéWLQL]� $VOËQGD EHQ HæLWLP 

DoËVËQGDQ DOJRULWPLN G�é�QPH PDQWËæËQË 

ELU |æUHQFL\H NDYUDWDELOPHN LoLQ EX W�U 

DUDoODUËQ oRN GDKD YHULPOL ROGXæXQD 

LQDQË\RUXP� d�QN� �|UQHæLQ ELoLP 

JUDPHUL �]HULQGHQ JLGHFHN ROXUVDN� R 

DOJRULWPD\Ë NXOODQDELOPHN LoLQ |QFHOLNOH 

]DWHQ PHYFXW RODQË GHéLIUH HWPH\L 

|æUHQPHN JHUHNL\RU NL RQXQ NHQGL NXUDO 

VHWLQL oËNDUWDUDN X\JXODPD RODVËOËNODUËQË 

JHQLéOHWHELOHVLQL]� %X G�é�QPH SUDWLæL 

WDVDUËPËQ |]�QGH YDU DPD X\JXOD\DUDN 

GDKD NROD\ DoËæD oËNË\RU� %XUDGDNL 

VRUXQ SUREOHP WDQËPË� gQFHVLQGH 

SUREOHPLQ WDQËPODQPDVË JHUHNL\RU� 

gæUHQFLQLQ YHULOHQ ELU |GHYL� ELU 

NRQX\X DOJRULWPLN WDVDUËP \DNODéËPËQD 

G|NHELOPHVL LoLQ EHOOL ELU ELOJL ELULNLPLQH 

VDKLS ROPDVË JHUHNL\RU� %XQXQ LoLQ 

GH SDUoDODU DUDVËQGDNL LOLéNL\L J|U�S 

DOJËODPDN \D GD GDKD |QFH GHQHPLé 

ROPDN JHUHNL\RU� <=QLQ EHONL HQ L\L \DQË 

EX VLVWHPOHUGH KË]OË éHNLOGH SUREOHPL 

WHPVLO HGHELOPHVL \D GD ELOPHGLæLPL] 

WHUPLQRORML\L J|UVHOOHéWLUHELOPHVL 

RODELOLU� 6RQXo RODUDN� DOJRULWPLN 

WDVDUËP \|QWHPOHUL <=\L ELU DUDo RODUDN 

NXOODQDUDN WDVDUËPGD DNËO \�U�WPHQLQ 

YXUJXODQDFDæË� SDUoD�E�W�Q LOLéNLVLQLQ 

NXUJXODQDFDæË DVËO \|QWHPOHU RODELOLU 

GL\H G�é�Q�\RUXP�

O.Z.G.: %X DVOËQGD ªDoËNODQDELOLUOLN« 

PHVHOHVL� <=\H black box GL\RUODU 

DPD GLæHU \|QWHPOHUH NLPVH black 
box GHPL\RUGX� RQODU JHUoHNWHQ 

ªDoËNODQDELOLU«GL� %LULQFL VËQËI 

|æUHQFLOHULQH DOJRULWPLN G�é�QPH 

PDQWËæËQË YH X\JXODQPDVËQË 

|æUHWHELOL\RUGXP� $PD éX DQ� <= KHU 

éH\L \DSDU� JLEL ELU \DNODéËP YDU� 2 

QHGHQOH EX HQWHJUDV\RQ EHQFH oRN 

|QHPOL� %HONL GH \|QWHPOHUL ªHQ D] 

DoËNODQDELOLU«GHQ ªHQ oRN DoËNODQDELOLU«H 

GRæUX WDQËWPDN JHUHNL\RU� 

L.B.: $oËNODQDELOLUOLN LOH |UW�N ELOJL\L 

oRN EHQ]HWL\RUXP� MHVHOD |æUHQFLOHU 

VW�G\RGD DOWË D\UË \�U�W�F�\H JLGL\RU 

YH DOWË D\UË \RUXP GX\X\RUODU� 6W�G\RGD 

ROPDVË JHUHNHQ ELU éH\ EX WDELL DPD 

EHOOL ELU HéLæL YDU� %LU HéLNWHQ VRQUD 
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KHU \�U�W�F�Q�Q NHQGL GHQH\LPLQGHQ 

JHOHQ \RUXPODU DOPD\D EDéOË\RUODU� 

<=GH GH KHQ�] DoËNODQDPD\DQ NËVPËQ 

R ROGXæXQX G�é�Q�\RUXP� g\OHGLU 

YH\D GHæLOGLU DPD EX DOJRULWPDODUËQ 

PLPDUL YHUL �]HULQGHQ DOJËODGËæË éH\LQ 

YH KHQ�] NRQWURO HGLOHPH\HQ� KHQ�] 

KHVDSODQDPD\DQ NËVPËQ EX GXUXPOD 

|UW�éW�æ� NDQËVËQGD\ËP� 

O.Z.G.: 6W�G\RGD LQVDQ LOLéNLOHUL� 

PRWLYDV\RQ� HPSDWL� NDUéËOËNOË J�YHQ� 

|Q\DUJË JLEL oRN ID]OD GLQDPLN YDU� 

gæUHQFL NLPLQ GHGLæLQL GDKD oRN 

EHQLPVH\HFHN" $oËNODPDN oRN ]RU� 

%DéOË EDéËQD ELU DUDéWËUPD NRQXVX EX� 

L.B.: 'LæHU \DQGDQ GD �WDP RODUDN 

E|\OH V|\OHQPHVH GH�ªEX <= 

QHUHGHQ oËNWË"« GL\H <=QLQ NHQGLVLQLQ 

WDUWËéËOPD\D EDéODQGËæËQË G�é�Q�\RUXP� 

O.Z.G.: EYHW� o�QN� KHVDSODPDOË 

\|QWHPOHU YH GLMLWDO WDVDUËP YDUGË DPD 

<= EXQODUËQ LoLQH JLUPHGL� <=\H ªEX 

ELU KHVDSODPDOË WDVDUËPGËU« GHQPL\RU� 

ª'LMLWDO \|QWHP« YH\D ªGLMLWDO V�UHo« GH 

GHQPL\RU� 

L.B.: $VOËQGD EJH MLPDUOËN GHUJLVLQLQ EX 

VD\ËVËQËQ WHPDVË ª+HVDSODPDOË EYUHQGH 

MLPDUOËN«� KRQX\D <= WDUDIËQGDQ 

\DNODéWËN DPD KHVDSODPDOË WDVDUËPËQ 

KHSLPL]LQ RUWDN DODQË ROGXæXQX 

VDQË\RUXP� %|\OH ELU D\UËP \DSDFDNVDN 

KHVDSODPDOË DODQ ELU éHPVL\H RODELOLU� 

6HPD +RFDP QH GHUVLQL]"

S.A.: EYHW� GDKD JHQLé ELU DoËGDQ 

EDNËS JHOHFHN SURMHNVL\RQX \DSPD\D 

oDOËéË\RUX]� %X GXUXP EDQD W�SO� 

WHOHYL]\RQGDQ GLMLWDO WHOHYL]\RQD 

JHoLéL KDWËUODWË\RU� MHVHOD EDEDP 

W�SO� WHOHYL]\RQX ELU \HUH NDGDU 

WDPLU HGHELOL\RUGX DPD GLMLWDO 

WHOHYL]\RQD JHoLQFH DUWËN SDUoDODUË 

o|]HPHPH\H� WDPLU HGHPHPH\H 

EDéODGË� 1DVËO oDOËéWËæËQË ELOPHGLæLPL] 

R HVNL W�SO� WHOHYL]\RQX ELU 

QRNWD\D NDGDU GHéLIUH HGHELOL\RUX]� 

+HVDSODPDOË WDVDUËP \|QWHPOHUL GH 

E|\OH� DUNDVËQGDNL PDWHPDWLNVHO 

PRGHOOHUL NDYUD\DELOL\RUX]� WDNLS 

HGHELOL\RUX]� DQDORJ RODUDN SHN 

oRæXQX JHUoHNOHéWLUHELOL\RUX]� %LU 

PHNkQËQ IHUDKOËæË JLEL GDKD NDYUDPVDO 

oËNDUËPODUËPË]Ë IDUNOË VD\ËVDO PRGHOOHUH 

EDéYXUDUDN DoËæD oËNDUDELOL\RUX]� 

'HUNHQ |Q�P�]GH 6FKU|GLQJHULQ 

NHGLVLQLQ LoLQGH ROGXæX \HQL ELU NXWX 

JHOL\RU� %X V�UHoWH <= PRGHOOHUL 

GH NDoËQËOPD] RODUDN éHIIDIODéPD\D 

GRæUX JLGHFHNWLU� <RNVD oRN NHVNLQ 

ELU \DEDQFËODéPD RUWD\D oËNDELOLU� ELU 

WXéXQD EDVWËæËPË]GD EL]H VRQXoODU 

�UHWHQ ELU PHNDQL]PDQËQ QDVËO 

oDOËéWËæËQË NDYUD\DPD\DELOLUL]� %X 

QRNWDGD +�/� 'UH\IXVXQ ���2 WDULKOL 

What Computers Can’t Do? NLWDEËQË 

DQPDN LVWHULP� 'UH\IXV� LQVDQ ]HNkVËQËQ 

ELU PRGHOL RODUDN <= RUWD\D oËNVD ELOH 

LQVDQËQ V�UHNOL ELU HWPHQ RODUDN GËé 

G�Q\D\D HWNLOHéLPH GHYDP HWWLæLQGHQ 

EDKVHGL\RU� İQVDQ EX HWNLOHéLPOHULQ 

E�W�Q� RODUDN NHQGLQL V�UHNOL LQéD 

HGL\RU� %X V�UHJLGHQ HWNLOHéLPOHULQ 

E�W�Q� RODUDN GHYDP HGHQ DNWLI HWPHQL 

]HNk E|O�P�Q� RQGDQ VR\XWOD\DPD\Ë]� 

%X QHGHQOH 'UH\IXV EXQD JHUoHN G�Q\D 

LoHULVLQGHNL ELU SUREOHP JLEL EDNPDPË] 

JHUHNWLæLQL V|\O�\RU� ���0ODUGD EX 

NLWDEËQ LNLQFLVLQL oËNDUË\RU� What 

Computers Still Can’t Do? %XUDGD� 

EHQ ]DWHQ V|\OHPLéWLP� GL\RU� <= 

G|QHPLQGH GH |QFH G�Q\DGD KDUHNHW 

HGHQ VROXFDQODU� E|FHN \D GD PHNDQLN 

KDUHNHW GH LoHUHQ \DNODéËPODU GDKD 

KË]OË LOHUOHGL DPD ELU LQVDQËQ \HULQH 

JHOHELOHFHN KHU éH\L \DSDELOHQ ELU 

PRGHO JHOPHGL�R\VD ���0OHUGH EX YDDW 

HGLOL\RUGX�� ���0ODUGDQ EXJ�QH JHOHQH 

NDGDU oRN IDUNOË JHOLéPHOHU ROGX WDELL� 

2000OHUGH\NHQ 'UH\IXVD KDN YHULUNHQ 

20���2020OHUGHQ LWLEDUHQ DFDED 

EDéND ELU HéLNWH PL\L] GL\H G�é�QPH\H 

EDéODGËN� g]HOOLNOH JHQLé GLO PRGHOOHUL 

\D GD J|U�QW� LéOHPH PRGHOOHULQLQ 

JHOGLæL QRNWD LWLEDUL\OH DUWËN What 

Computers Still Can’t Do?QXQ \HQL 

ELU YHUVL\RQX GHæLO GH QHUH\H GRæUX 

JLWWLæLQL NRQXéPD\D EDéOD\DELOLUL]� 

6RQ �0 \ËOGD oRN ID]OD W�NHWWLæLPL] 

NDYUDPODUGDQ ELUL GH emergence 
�EHOLUPH�� <DQL DéDæËGDQ \XNDUË\D 

PRGHOOHU� V�U� GDYUDQËéËQË WDNLS HGHQ 

PRGHOOHU� KHQW |OoHæLQGH ELUELUL\OH 

HWNLOHéHQ SHN oRN HOHNWURQLN� GLMLWDO YH 

PHNDQLN VLVWHPLQ E�\�N ELU WDVDUËP YH 

�UHWLPLQ SDUoDVË RODFDæË distributed

�GDæËWËN� VLVWHPOHU J�QGHPLPL]H 

JHOHFHN� $FDED \DNËQ JHOHFHNWH EXQXQ 

JLEL KDQJL NDYUDPODU EL]L EHNOH\HFHN" 

+DQJL NXUDPODU JHoHUOLOLæLQL \LWLUHFHN" 

6HUNDQ +RFD\D V|]� YHUHOLP� 

Serkan &an Hatıpoğlu: %X E�\�N 

VRUX\D DQFDN ELU EDéODQJËo \DSDELOLULP� 

%LU G|QHP �VDOODU� �VHOOHU PLPDUOËæË 

YDUGË� +HU éH\ VRQXQD �VDO��VHO 

HNOHQGLæLQGH NDYUDPVDO ELU PHUWHEH\H 

HULéHELOL\RUGX�� èLPGL RQXQ \HULQL �VËODU� 

�VLOHU PLPDUOËæË DOGË� %X NRQXéPDQËQ 

GD EDéËQGDQ EHUL ELUNDo WDQH GX\GXP� 

İQVDQsı URERWODU� URERWsu LQVDQODU� 

ERéOXNsu GROXOXNODU� DUDOËNsı NDSDOËOËNODU� 

PHNkQsı DUD\�]OHU YE� ELU V�U� WDPODPD 

W�UHWLOHELOLU� 7DUWËéPDODUËQ ER\XWX 

PXæODNOËæËQË EX W�U HNOHUOH SHNLéWLUHFHN 

YH � D] |QFH NRQXéWXæXPX] W�SO� 

WHOHYL]\RQODUGDQ /&' HNUDQODUD 

JHoLé |QUHæLQGHNL JLEL � ELOJL ND\EË 

YH P�GDKDOH HWPHQLQ J�oO�æ� 

DUWDFDN JLEL J|]�N�\RU� $PD LVPL 

EX éHNLOGH NRQGXNWDQ VRQUD DUWPDVË 

ELU VRUXQ ROXéWXUPD\DELOLU� o�QN� 

ELU LVPL� NDYUDPVDO RODUDN ELU EDéOËæË 

ROXéX\RU YH GHæHUOHQGLULOHELOLU ELU éH\H 

G|Q�éHELOL\RU� 

%X W�UGHQ ELU G�Q\D WDKD\\�O� 

LoLQGH QLFHO RODQ LOH QLWHO RODQËQ 

D\UËPË J�oOHéPH\H EDéOË\RU� d�QN� 

KHU éH\ ELUWDNËP VD\ËVDO YHULOHUGHQ 

EHVOHQL\RU� %HQ ELU GLMLWDO HNUDQD 

EDNPDP LOH EVNLéHKLU KDQOËNDYDN 

3DUNËQD JLWPHP DUDVËQGDNL D\UËPË oRN 

QHW \DSDELOL\RUNHQ EX GXUXPGD QLFHO 

YHUL JLWWLNoH KHU éH\LQ �]HULQH |UW�N 

ELU éHNLOGH \HUOHéL\RU� Q�IX] HGL\RU 

YH EX LGUDNLQL ]RUODéWËUË\RU� %XQXQ 

PLPDUOËNWDNL NDUéËOËæË QH RODELOLU" MHNkQ 

WDKD\\�O�Q� GLMLWDO DODQGD �UHWL\RUNHQ 

�2UNDQ +RFDPËQ V|\OHGLæL JLEL�SODQ� 

NHVLW� J|U�Q�é JLEL oL]LPOHU DUWËN �W[W 

GRV\DODUËQD G|Q�éHELOL\RU� 'LMLWDO RODQ 

NHQGL ªGRæD«VË JHUHæL G|Q�é�PH DoËN� 

KDWWD JHEH ELOH GL\HELOLUL]� MHNkQ 

WDKD\\�O� GH EX DODQGD JHOLéL\RU 

DPD oRæX ]DPDQ ELU PLPDUOËN �U�Q� 

IL]LNVHO ELU H\OHPGH o|]�Q�\RU� <DNËQ 
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]DPDQD NDGDU PLPDU QLFHO RODQ �UHWLP 

ELoLPOHUL\OH QLWHO RODQ QLKDL �U�Q 

DUDVËQGD ELU GHQJH NXUX\RUGX� 1LFHO 

RODQ LOH QLWHO RODQ DUDVËQGDNL GHQJH\L 

NXUGXæX ]DPDQ �U�Q �]HULQH oRN 

VD\ËGD WDKD\\�OH VDKLS RODELOL\RU YH 

VRQXQGD �UHWLOHQL NDPXVDO \D GD |]HO 

RODUDN GHQH\LPOHPH éDQVË ROX\RUGX� 

)DNDW DUWËN QLFHO YH QLWHO LoHULNOHUL D\ËUW 

HWPHN ]RUODéWËNoD GHQJH \HQLGHQ QDVËO 

NXUXODELOHFHN" %X |QHPOL ELU VRUXQ 

KDOLQH JHOPH\H EDéOË\RU� 

S.Ç.: %X NRQX DVOËQGD QLWHO RODQËQ 

QH ROGXæX\OD GD DODNDOË� 1LWHO GHQHQ 

GX\JXVDOOËN \D GD VH]JLVHOOLN JLEL 

NDYUDPODUË GD NDSVË\RU PX" %LU 

PHNkQGD KLVVHGLOHQ DLGL\HW GX\JXVX� 

NHQGL EHQOLæL YH NLPOLæL WDVDUËPFË\Ë 

\|QOHQGLUHELOL\RU� %XQODUËQ �]HULQH 

HNOHQHQ QLFHO ELOJLOHU LOH WDVDUËP V�UHFL 

RUWD\D oËNË\RU� 'UH\IXVXQ NLWDSODUËQD 

G|QHFHN ROXUVDN� KDOD 'UH\IXVXQ 

ED]Ë LGGLDODUËQËQ GRæUX ROGXæXQD 

LQDQDQODUGDQËP� What Computers Still 

Can’t Do?GD DOWË oL]LOHQ <=QËQ KDOD 

HNVLN NDOGËæË SHN oRN NRQX YDU� EX 

VH]JLVHOOLN�GX\JXVDOOËN JLEL KLVOHUL WDP 

RODUDN ELU <=\H DNWDUPDPË] P�PN�Q 

GHæLO� NL DNWDUPDN ]RUXQGD ROGXæXPX]X 

GD ]DQQHWPL\RUXP� %XQODUË IDUNOË 

VHPEROOHUH LQGLUJH\HUHN WDQËWDELOLUL] 

DPD GHGLæLP JLEL QH NDGDU LKWL\DFË 

YDUGËU� D\UË ELU WDUWËéPD NRQXVX� 

èX QRNWDGD PDNLQHQLQ HNVLN NDOGËæË 

HQ |QHPOL DODQ� DNËO \�U�WPH RODELOLU� 

<= ELU LQVDQ JLEL G�é�QHELOPH YH 

VH]JLVHOOLæLQ GH |WHVLQGH ELU SUREOHPL 

NHQGLQH |]J� ELU \DUDWËFËOËN LOH 

o|]HELOL\RU PX DFDED" gUQHæLQ G�Q 

J�QFHOOHQHQ &KDW*37 R� PRGHOLQGH 

WDP GD EX DNËO \�U�WPH \HWHQHæLQLQ 

(reasoning ability� JHOLéWLæL YH oRN 

GDKD KË]OË G�é�QG�æ�QH LOLéNLQ ELU LEDUH 

YDU� 7DQËWËP YLGHRVXQGDQ DQODGËæËP 

NDGDUË\OD |QFHNL YHUVL\RQODUD NË\DVOD 

GDKD X]XQ V�UHOL G�é�QPH SHUL\RWODUË 

WDQËPODQPËé YH |QFHNL PRGHOH J|UH 

GDKD WXWDUOË FHYDSODU YHUHELOLU KDOH 

JHOPLé ROGXæX LGGLD HGLOL\RU� 3HNL� DNËO 

\�U�WPH GHGLæLPL] éH\� \DOQË]FD WHN 

\|QWHP YH WHN VRQXo JHUHNWLUHQ ELU 

PDWHPDWLN SUREOHPLQL o|]PHN PLGLU" 

<RNVD IDUNOË EDæODPODU DUDVËQGD NXUXODQ 

LOLéNLOHULQ� SUREOHPLQ JHUHNVLQLPOHULQLQ 

LUGHOHQPHVLQLQ� \HQLGHQ WDQËPODQPDVËQËQ 

éDUW ROGXæX NHVLQ ELU FHYDEË ROPD\DQ 

ELU WDVDUËP SUREOHPLQL o|]PHN JLEL 

PLGLU" <RNVD IDUNOË FHYDSODUË RODELOHFHN 

VRUXODUË o|]PHN LoLQ IDUNOË \|QWHPOHU 

JHOLéWLUHELOPHN PLGLU" $oËNoDVË 

<=QLQ KHQ�] EX DéDPDGD ROGXæXQD 

LQDQDQODUGDQ GHæLOLP� 

S.&.H.: èX DQNL oDOËéPDODU LQVDQËQ 

DNËO \�U�WPH ELoLPL YH G�]OHPLQL 

JHOLéWLUPHN �]HULQH NXUXOX\RU� %HONL GH 

EX WXWDUOËOËN DUD\ËéËQGDQ YD]JHoHUHN 

\HQL ELU DNËO \�U�WPH ELoLPL NXUXODFDN� 

%XQD GRæUX V�U�NOHQLU PL\L] GL\H 

G�é�QP�\RU GHæLOLP� d�QN� RUWDGD 

�UHWNHQ �generative� ELU VLVWHP YDU� 

V�UHNOL ELU éH\OHU �UHWL\RU� DNËQWË\D 

DWË\RU� WHNUDU �UHWL\RU� ELU GDKD DWË\RU� 

ELU GDKD �UHWL\RU� %X VLVWHPLQ V�UHNOL 

WXWDUOË ROPDVË DU]XVX LVH EL]GHQ 

JHOL\RU� %HONL GH ELU \HUGHQ VRQUD EX 

�UHWPH ELoLPLQLQ �WDVDUËP G�Q\DVË 

EDéWD ROPDN �]HUH� EL]L GDKD oRN 

EHVOHGLæLQH NDQL RODFDæË] YH EHONL GH 

WXWDUOËæË WHPHO DOPD\DQ \HQL ELU �UHWLPH 

JHoHFHæL]� %XJ�QH NDGDUNL OLWHUDW�U�Q 

GHæHUOHQGLUPH ELoLPL EX WXWDUOËOËN 

�]HULQH NXUXOX YH VLVWHPL E|\OH ELU 

�UHWLP ELoLPLQL WHPHO DODUDN NXUPX\RU� 

2 \�]GHQ ELU \HUGH ELU NËUËOPD 

\DéDQDELOHFHæLQL G�é�Q�\RUXP� 

S.Ç.: %XUDGD \LQH VLVWHPLQ NDSDOË ELU 

NXWX ROPD GXUXPX J�QGHPH JHOL\RU� 

%L] VDGHFH VRQXFX J|UHELOL\RUX]� 

V�UHFL J|UHPL\RUX]� EæHU VRQXoODU 

ELUELUL\OH WXWDUOË\VD EX EDéDUËOËGËU GL\H 

ELU \DUJË\D YDUË\RUX]� %HONL GH V�UHFL 

J|UHELOVHN WXWDUOËOËN DUD\ËéËPË] GD 

D]DODFDN� 6�UHFL J|UHELOPHPL] V�UHo LOH 

VRQXFXQ WXWDUOËOËæËQË \D GD DNËé VLOVLOHVLQL 

WDUWËéPDPË]Ë VDæOD\DFDN DPD HOLPL]GH 

VDGHFH black boxD YHULOHQ ELU VRUX 

YH ELU \DQËW YDU� 7XWDUOËOËN DUD\ËéËQËQ 

EXQGDQ ND\QDNODQGËæËQË G�é�Q�\RUXP� 

S.&.H.: EYHW� NRQWURO HWPH DU]XVX\OD 

GRæUXGDQ LOLéNLOHQGLULOHELOLU� 

S.A.: %X �VLOL� �VËOË NRQXéDFDæËPË] 

G|QHP YH WXWDUOËOËN LKWL\DFË DNOËPD 6WDU 

7UHNWHNL %RUJODUË JHWLUGL� %RUJODU 

(cyborgs� ELU NRYDQ RODUDN G�é�QHQ� 

KHU \HUGHQ JHOHQ YHULQLQ WHN HOGH 

WRSOD\ËS VHQWH]OH\HQ� LGHDO éHNLOGH 

KHUNHVLQ L\LOLæLQH YH NXVXUVX] éHNLOGH 

H\OHPOHUH G|Q�éW�UHFHN JHUL ELOGLULPOHU 

�UHWHQ YDUOËNODU� %RUJ HYUHQLQGH LQVDQODU 

NLéLOLNOHUL\OH NXVXU ROXéWXUX\RUODU YH 

DVLPLOH HGLOPHVL JHUHNHQ YDUOËNODU 

RODUDN WDQËPODQË\RUODU� *HUoHNWHQ 

YHUL\OH EHVOHQHQ <= DUDoODUË GD NLPL 

]DPDQ EHVOHQGLæL YHUL\H EDæOË RODFDæË 

YH |Q\DUJË �bias� ROXéWXUDFDæË LoLQ KHS 

%RUJODUË KDWËUODWË\RU� 

<= \D GD GLæHU GLMLWDO WHNQRORMLOHU 

�VVHO KË]GD G|Q�éPH\H GHYDP HWWLNoH 

�]DWHQ oRN WDUWËéPDOË RODQ�P�HOOLIOLN YH 

\DUDWËFËOËN NDYUDPODUË QDVËO G|Q�éHFHN" 

+HUKDQJL ELU �U�Q�� V�UHFL� LQVDQË \D 

GD <= �UHWLPOHULQL \DUDWËFË RODUDN 

GHæHUOHQGLUHELOHFHN PL\L]" 

L.B.: $] |QFH WHPVLOLQ DQODWPDN LoLQ 

NXOODQËOGËæËQË NRQXéWXN \D� DVOËQGD 

WHPVLO LON EDéWDNL WDVDUËP DéDPDVËQGD 

DQODPDN YH ROXéWXUPDN LoLQ NXOODQËOË\RU� 

6RQUD �UHWLFL\H DQODWPDN LoLQ \HQLGHQ 

GHYUH\H JLUL\RU� <DUDWËFËOËN GHGLæLPL] 

éH\LQ LoLQGH� |UQHæLQ %,M V�UHoOHULQGH R 

RUWDNODéPD EDéOË\RU DVOËQGD� %,MH NDUéË 

X]XQ ]DPDQGËU E�\�N ELU GLUHQo YDU� 

%HONL EX V�UHoOHUGH DUWËN %,M DWODQDFDN� 

$PD RUWRJUDILN oL]LPOHUOH DQODWËODPD\DQ 

JHRPHWULOHU YDU� %L]LP G�é�QHELOPH 

YH KHVDSODPD \HWLPL] <= DUDoODUË\OD 

\�NVHOGLNoH GDKD NDUPDéËN JHRPHWULOHUL 

�UHWPHN GDKD NROD\ KDOH JHOHFHN� 

ª%L]« GHUNHQ PLPDUODUË NDVWHGL\RUXP 

DPD %,M V�UHoOHULQGH RUWDN oDOËéPDODU 

\DSËOGËæË LoLQ P�HOOLIOLN \HQL ELU WDUWËéPD 

NRQXVX RODFDN� o�QN� ELUOLNWH �UHWLOL\RU�

*HoHQOHUGH /LQNHG,QGH ELU 

J|QGHUL\H JHOHQ \RUXPODUË WDNLS HWWLP� 

�QO� ELU dLQOL PLPDU \DSWËæË WDVDUËPË 

SD\ODéPËé YH ªEXQX DOËQ� LVWHGLæLQL] JLEL 

NXOODQËQ� EX EDéDUËOË ELU WDVDUËP« GL\RU� 

+DWWD |G�O GH ND]DQPËé DPD KHUKDQJL 

ELU P�HOOLI ND\GË WDOHS HWPL\RUXP� 

P�HOOLIOLN NRQXVXQD EX NDGDU NDWË 

\DNODéPD\DOËP� EXQFD �UHWLP DUDVËQGD 

EHQ GH EXQX �UHWLS RUWD\D NR\GXP� 

GL\RU� 7DELL P�HOOLIOLæLQ EDéND \|QOHUL GH 

YDU� ª%HQLP HPHæLP� EHQLP GHQH\LPLP� 

EHQLP ]DPDQËP«GDQ |WH VRQUDVË LoLQ 

GH GHQHWLP LPNkQËQË� NRUXPD\Ë LIDGH 

HGL\RU� )DNDW dLQOL PLPDUËQ \DNODéËPË 

GDKD NËVËWOË� \DQL HVNLGHQ ªoDOPDN« 

RODUDN WDQËPODQDFDN éH\ éX DQGD EHQLP 

QH]GLPGH oDOPDN GHæLOGLU GL\RU� d�QN� 

DVOËQGD PLPDUL WDVDUËP DUWËN WHN EDéËQD 

ELU PLPDUËQ WDPDPOD\DELOHFHæL ELU 

V�UHo GHæLO� %HONL EXQX NDEXO HWPHN 

JHUHNL\RU� 

%L] EXQODUË EXUDGD DUDPË]GD 

WDUWËéËUNHQ DNDGHPLGH %,M E�\�N 

ELU GLUHQoOH NDUéËODéË\RU� 3UDWLNWH LVH 

oRN GDKD ID]OD NXOODQËOË\RU� 6HNW|U�Q 

LoLQGH EDéWDQ VRQD� PLPDUL WDVDUËPGDQ 

éDQWL\H\H� E�W�Q �UHWLPL EHOJHOH\HFHN 

YH \|QOHQGLUHFHN� KHU éH\L |Q�Q�]H 
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VHUHFHN ELU DUDo�PDNLQH�URERW ROVD 

P�éWHUL \D GD P�WHDKKLW RQX DOËU� EæHU 

HOLQH JHoHFHN WDVDUËP� VDWDELOHFHæL ELU 

�U�Q ROXUVD EX NLPGHQ JHOLUVH JHOVLQ 

LVWHU PLPDUOËN LVWHU P�KHQGLVOLN LVWHU 

\D]ËOËP DODQËQGDQ JHOVLQ� RQX DOËU� 

%|\OHFH LOHULGH PLPDUODUË DWOD\DUDN 

EX V�UHo \�U�W�OHELOHFHN KDOH JHOL\RU� 

MHYFXW KDOL\OH ELOH EX P�PN�Q� %LU 

EH\D] \DNDOË EHFHULVLQL WDNOLW HGHUHN 

|Q�QH NR\DQ ELU DUDo ROGXæXQGD EXQD 

QDVËO \DNODéDFDNWËU� \RNVD PLPDUODU 

RODUDN EL] KHP VL\DK KHP EH\D] 

R\XQFX PX ROPDOË\Ë] EX VDWUDQoWD"

O.Z.G.: +RFDP EX EDKVHWWLæLQL] 

PDNLQHOHéPH V�UHFLQGH PLPDUD 

KHUKDQJL ELU URO G�éPHPHVLQLQ ELU 

J|UJ� NRQXVX ROGXæXQX G�é�Q�\RUXP� 

7�UNL\HGH EX J|UJ� ]D\ËI� G�Q\DGD 

J|UHFH ELUD] GDKD L\L DPD <= EXQX 

QDVËO GHæLéWLUHFHN" *HUoHNWHQ ELU ILNULQ 

YH P�HOOLIOLæLQ GHæHUL QDVËO ELoLOHFHN" 

6HPD +RFDQËQ D] |QFH DOËQWËODGËæË 

What Computers Can’t Do?

WDUWËéPDVË JLEL� \DUDWËFËOËN DODQËQGD 

MDUYLQ MLQVN\QLQ GH Why People 
Think Computers Can’t DGOË ELU 

oDOËéPDVË YDU� MDUJDUHW $� %RGHQËQ 

���0ODUËQ VRQXQGD <= LOH LQVDQ 

]HNDVËQË NDUéËODéWËUGËæË� LQVDQËQ 

ELUWDNËP EHFHULOHULQLQ <= LoLQ ]RU 

ROGXæXQX V|\OH\HQ oDOËéPDODUË YDU� 

<=QLQ \DUDWËFËOËNWD GRæUXGDQ DNWLI 

NDWËOËPËQË J|UPHNWH ]RUODQË\RUX]� 

o�QN� RQX LVWHPOHUOHUOH �prompt� EL] 

\|QOHQGLUL\RUX]� 

%HOLUVL]OLNOHUOH EDéD oËNDELOPHN ELU 

GLæHU NRQX� <DUËP ELU NRG YHULOGLæLQGH 

RQX QDVËO WDPDPODGËæË� HNVLN ELU éHNLOGH 

VRUGXæXPX] VRUX\X QDVËO DOJËODGËæË 

�]HULQH oRN VD\ËGD oDOËéPD YDU� 

<=QLQ EX DNËO \�U�WPH �reasoning� 

LOH EHUDEHU L\L NXUJXODQPDPËé 

SUREOHPOHUL� L\L DQODWËODPDPËé GHUWOHUL 

o|]PH EHFHULVLQLQ JHOLéPHVL oRN 

|QHPOL RODFDNWËU� $\UËFD \LQH RULMLQDOOLN 

WDUWËéPDODUË V�U�\RU� %XQXQ LoLQ WDELL 

RULMLQDOOLæLQ WDQËPËQËQ \DSËOPDVË OD]ËP� 

<= V�UHNOL ELU éH\OHU �UHWLOL\RU DPD 

VRQXoWD �UHWLOHQOHU QH NDGDU RULMLQDO" 

<LQH EX V�UHo NHQGLQL QDVËO JHOLéWLUL\RU� 

�]HULQH JLWWLNoH GDKD PË L\L VRQXoODU 

YHUL\RU" +DOD \DUDWËFËOËN JLEL ELUH\LQ 

VDKLS ROGXæX DPD <=QLQ KHQ�] 

VDKLS ROPDGËæË ELUoRN NDYUDP YDU� 

%XQODUËQ �]HULQH oDOËéPDN JHUHNL\RU� 

%X VRUXODUGDQ NDoPDQËQ NROD\ 

\DQË� \DSËODQODUË human-computer 

co-creation �LQVDQ�ELOJLVD\DU RUWDN 

\DSËPË��UHWLPL� RODUDN WDQËPODPDN� 

+HU LNL WDUDI GD J�oO� \DQODUËQË RUWD\D 

NR\X\RU YH VRUXQ EDVLWOHéL\RU� )DNDW 

LQVDQËQ \DSWËæË DNWLYLWHOHUL ROGXæX JLEL 

GRæUXGDQ <=GHQ EHNOHGLæLPL] ]DPDQ 

\HQL WDUWËéPDODU GRæX\RU� %XUDGD 

\DNODéËP IDUN \DUDWË\RU� 'DKD J�YHQOL 

WDUDIWD NDOËS <= LOH EHUDEHU \DSPDN 

�]HULQH PL RGDNODQDFDæË]" <RNVD 

<=QLQ OLPLWOHULQL ]RUOD\ËS \DUDWËFË 

IDDOL\HWOHUL RQGDQ PË EHNOH\HFHæL]" 

dDOËéPDODUËQ ]RUOXN VHYL\HVL EXQD J|UH 

éHNLOOHQHFHN� 

S.Ç.: %HONL GH <=QLQ \D GD 

PDNLQH |æUHQPH DOJRULWPDVËQËQ 

\DUDWËFËOËæËQGDQVD R DUDFË NXOODQDQ 

LQVDQËQ \D GD V�UHFLQ \DUDWËFËOËæËQË 

WDUWËéPDPË] JHUHNL\RU� 6RQXoWD VDELW 

ELU PRGHO LOH ELUGHQ ID]OD VRQXo 

�UHWPHN P�PN�Q� %HONL GH DVËO \DUDWËFË 

RODQ \|QWHPLQ NHQGLVL� 9HUL\L QDVËO ELU 

\HUH G|Q�éW�UG�æ�� ELOJLOHU DUDVËQGD 

QDVËO EDæODQWËODU NXUGXæX�

O.Z.G.: %LU oHUoHYH �framework� 

WDVDUODPDN DVOËQGD�

S.Ç.: EYHW� 

O.Z.G: %L]LP GH \DNËQ ]DPDQD NDGDU 

\DSWËæËPË] SHN oRN oDOËéPDGD V�UHNOL 

ELU oHUoHYH �framework� NXUPD oDEDVË 

ROGXæXQX J|U�\RUXP� d�QN� PDVDGD 

HQVWU�PDQODU YDU� RQODUË QDVËO oDOGËæËPË] 

|QHPOL� <DQL JLWDUË EL] \DSPD\DFDæË]� 

JLWDU PDVDGD GXUX\RU� %L] GHQHPHN 

LoLQ V�UHNOL SUREOHP \DUDWË\RUX]� +HQ�] 

DOJRULWPDODUË GRæUXGDQ \D]DPDGËæËPË] 

LoLQ SUREOHPOHUL o|]PHN �]HUH 

HQVWU�PDQODUË oDOPD\D oDOËéË\RUX]� 

S.Ç.: EYHW R QHGHQOH ª\DUDWËFËOËN YH 

PDNLQH |æUHQPHVL ELU NRODM PË \RNVD 

|]J�Q G�é�QHELOL\RU PX"« VRUXVXQD 

DQFDN DOJRULWPDODU GDKLO ROGXNWDQ VRQUD 

\DQËW YHUHELOHFHæL]� 

gUQHæLQ *$1 PRGHOOHUL \DUDWËFË ELU 

�UHWLP PL" 7HNQLN RODUDN EDNWËæËPË]GD 

HæHU ELU YHUL\L EHQ \�NO�\RUVDP \D 

GD oHYUHGHQ EXOGXæXP YHULOHUOH 

éHNLOOHQL\RUVD RQXQ |UW�N ELOJLVL 

�]HULQGHQ \HQL ELU \DUDWËP \DSË\RUVDP� 

EDQD J|UH R \HQL \DUDWËP QH NDGDU 

HVNL\H UHIHUDQVOË\VD \DUDWËFËOËN R NDGDU 

DUWË\RU� +HS |QFH\H EDNDUDN |æUHQPH 

GXUXPX YDU� %X QHGHQOH DVOËQGD EDéWD 

EX PRGHOOHULQ PHYFXW ELU ELOJLQLQ IDUNOË 

PHWRGODUOD ED]Ë NËVËPODUËQË DODUDN \HQL 

ELU NRODM ROXéWXUGXæXQX G�é�QP�éW�P� 

'DKD VRQUD PLPDUODU RODUDN GD EHQ]HU 

ELU \|QWHP L]OHGLæLPL]L IDUN HWWLP� <DQL 

NLPVH VËIËUGDQ EDéOD\ËS WHNHUOHæL LFDW 

HWPL\RU� %LU PLPDUL SURMH oL]HUNHQ 

IDUNOË |UQHNOHUL� GDKD |QFH \DSËOPËé 

X\JXODPDODUË LQFHOL\RUX]� <=\L 

VRUJXOX\RUVDN LQVDQOËN RODUDN NHQGL 

\DUDWËFËOËæËPË]Ë GD VRUJXODPDOË\Ë] GL\H 

G�é�Q�\RUXP�

O.Z.G.: 'RæUX� KHU \DSWËæËPË] LéWH 

\DUDWËFËOËæËPË]Ë QH NDGDU RUWD\D 

NR\X\RUX]� ED]Ë GXUXPODUGD UXWLQ 

ELU V�UHFL PL LéOHWL\RUX]� EXQXQ 

VRUJXODQPDVË OD]ËP� EæLWLP EDæODPËQGD 

LVH |æUHQFLQLQ NHQGLQL JHOLéWLUPH V�UHFL 

YDU� <DUDWËFËOËN ELU \�U�W�F� WDUDIËQGDQ 

V�UHNOL WHWLNOHQL\RU� %HONL ELU |æUHQFL 

DoËVËQGDQ \DUDWËFËOËæËQ JHOLéPHVL GDKD 

VDPLPL ELU V|\OHP DPD SURIHV\RQHO 

DQODPGD QH \DSË\RUX]� EDNPDOË\Ë]� 

S.Ç.: 6W�G\R RUWDPË KHS \DUDWËFË ELU 

RUWDP RODUDN WDQËPODQËU� %X \DUDWËFËOËæË 

VDæOD\DQ NROHNWLYLWH RODELOLU� $] |QFH 

NRQXéWXæXPX] JLEL ELU SURMH �]HULQH 

DOWË NLéL DOWË IDUNOË \RUXPGD EXOXQX\RU YH 

|æUHQFL EXQODUGDQ EDPEDéND DQODPODU 

oËNDUWDUDN ELU VHQWH] \DSËS \HGLQFL ELU 

EDNËé DoËVË\OD LOHUOL\RU� %X NDWPDQODUËQ 

IDUNOË éHNLOOHUGH ELUELUL\OH LOHWLéLPH 

JHoPHVL \DUDWËFËOËæËQ ELU éHNOL� 

O.Z.G.: 7DELL VW�G\RGD GHQHPHN� 

ELWPHPLéOLN GHæHUOLGLU YH ELU VRUXQ 

WHéNLO HWPH]� $PD SURIHV\RQHO 

DQODPGD ELU oDOËéPDGD ELWPHPLéOLN 

VRUXQ \DUDWDELOLU� %X DoËQGDQ EDNDFDN 

ROXUVDN <= DUDéWËUPDODUË LOH WDVDUËP 

VW�G\RVXQXQ GRæDVË |UW�é�\RU JLEL 

G�é�QHELOLUL]� %LU DUDéWËUPD DODQË RODUDN 

L\L ELU RUWDP VDæOË\RU JHUoHNWHQ�

S.Ç.: %X \DUDWËFË V�UHFL ND\GHWPHN YH 

<=\H DNWDUPDN XPDUËP P�PN�Q ROXU� 

$UDGDNL EX HWNLOHéLPLQ oRN GHæHUOL 

ROGXæXQX G�é�Q�\RUXP� 

L.B.: $UDéWËUPD V�UHFLQL WDPDPHQ 

RWRPDV\RQD G|Q�éW�UPHN �]HUH The 

AI Scientist \D\ËQË oËNWË� <HQL DUDéWËUPD 

ILNLUOHUL EXOPDNWDQ \D\ËQ \DSPD\D� 

\D\ËQGDQ KDNHPOLN \DSPD\D NDGDU W�P 

EX V�UHFL WDNOLW HGHQ ELU DUDéWËUPDFË 

<= �UHWLOGL� 6RQXoWD WDVDUËP GD ELU 

DUDéWËUPD V�UHFL ROGXæX LoLQ EHOLUOL ELU 

QRNWD\D JHOLQGL GL\H G�é�Q�\RUXP� 
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S.A.: EYHW EHONL EX YH ELUD] |QFH 

EDKVHWWLæLPL] %,MGHQ \ROD oËNDUDN 

EXJ�Q NDQËNVDGËæËPË] SHN oRN 

X\JXODPDQËQ YH DUDFËQ 40��0 \ËO 

|QFHVLQGH NXUDPVDO G�]OHPGH 

WDUWËéËOGËæËQË V|\OH\HELOLUL]� gUQHæLQ 

���0OHUGH �o ER\XWOX \D]ËFËODU 

GHYULPVHO ELU \HQLOLN JHWLUHFHæL 

WDUWËéËOË\RUGX� %XQODUËQ XFX]OD\ËS VRQ 

NXOODQËFË\D XODéPDVË YH G|Q�éW�U�F� 

ELU KDOH JHOPHVL 40 \ËOË EXOGX� %HQ]HU 

éHNLOGH %,MLQ DOW\DSËVË ���0OHUGH 

WDUWËéËOË\RUGX YH KHQ�] ObMect-
Oriented Ontology �222� RUWDGD 

\RNWX� %LOJLVD\DU SURJUDPODUË GD 

WHPVLO GH KHQ�] \HWLéHPHPLé� |QFH 

WDVDYYXUX YH NDYUDPVDO oHUoHYHVL 

RUWD\D oËNPËéWË� $UGËQGDQ \D]ËOËPODUD 

G|Q�éW�� MLPDUOËN RNXOODUËQGDNL 

GLUHQFLQ GH W�P EX V�UHFLQ WHNLO 

ELU \D]ËOËPD LQGLUJHQPHVL YH HUNHQ 

WDVDUËP DéDPDVËQGD \HWHUVL] NDOGËæË 

\HUOHU ROPDVËQGDQ ND\QDNODQGËæËQË 

G�é�Q�\RUXP� 7HN ELU \D]ËOËP \HULQH 

oHéLWOL ELQD ELOJL PRGHOOHULQLQ ]DQDDWH 

�YH WËSNË 5|QHVDQV |QFHVLQGHNL JLEL 

EHGHQL\OH Lé \DSDQ NLéLQLQ PDO]HPHVL\OH 

NXUGXæX R LOLéNL\L JHUL JHWLUHELOHFHN 

DUDoODUD� G|Q�éPH SRWDQVL\HOL YDU� 

'ROD\ËVË\OD ELQD ELOJL PRGHOOHULQGH GH 

NXUDPVDO WDUWËéPD YH X\JXODPDQËQ 

WDUWËéPDVË ]DPDQ DOGË� g]HOOLNOH VDQDO 

PLPDUL WDVDUËP VW�G\RODUË GHQHPHOHUL 

YH GLMLWDOOHéPH YXUJXVX 2000OL \ËOODUËQ 

EDéËQGD ELU GDOJD KDOLQGH SRS�OHUOHéWL� 

6RQUD EDNWË NL VDQDO JHUoHNOLN J|]O�NOHUL 

EL]LP DOJËPË]D \HWLéHPL\RU� EDé DæUËVË 

\DSË\RU� KXOODQGËæËPË] DUD\�]OHULQ 

WHNQRORMLVL KHQ�] \HWHULQFH JHOLéPHPLé 

YH LKWL\DFËPË]D GD FHYDS YHUPL\RU� %X 

QHGHQOH V|Q�POHQGL� IDNDW SDQGHPLGHQ 

VRQUD \HQLGHQ J�QGHPH JHOPH\H 

EDéODGË� KLPL DUDoODU EXQXQ JLEL |QFH 

SRS�OHUOHéL\RU� VRQUD V|Q�POHQL\RU� 

WHNUDU \DWËUËP \DSËOË\RU� WHNUDU 

V|Q�POHQL\RU�

<= DODQËQGD LVH 20�� YH 20��GH 

40D \DNËQ �ONH ELU DUD\D JHOHUHN 

20�0 \ËOËQD \|QHOLN \DWËUËP NDUDUODUË 

DOGËODU� 3Hé SHéH ELUoRN DUDo YH PDNLQH 

|æUHQPHVL WHNQLæLQLQ RUWD\D oËNPDVË YH 

EXQODUËQ PLPDUOËæD \DQVËPDVË WHVDG�I 

GHæLOGLU YH |Q�P�]GHNL V�UHoWH GDKD 

GD \D\JËQODéDFDNWËU� 20�0GD QH\L D\QË 

\DSPD\DFDæË]� GHUVHN GDKD ULVNOL ELU 

WDUWËéPD DODQËQD JLUHUL]� EQ D]ËQGDQ /kOH 

+RFDQËQ GHGLæL JLEL EXJ�QN� DNDGHPLN 

�UHWLPLQ ELU JHoHUOLOLæL ROPD\DFDNWËU� 

7H] YH\D PDNDOH \D]PDQËQ ELOLPVHO 

ELOJL\H NDWNËVË oRN GDKD VËQËUOË RODFDN� 

o�QN� <= EL]LP \HULPL]H E�W�Q 

DUDéWËUPDODUË \DSDELOL\RU� WH] \D]Ë\RU� 

PDNDOH \D]Ë\RUVD EL] QL\H EXQODUOD 

XæUDéDOËP" %X QHGHQOH EHONL VDGHFH 

\HQLOLN JHWLUHFHN� oËæËU DoDFDN NRQXODUË 

NRQXéDFDæË] YH DUDéWËUPD HNRVLVWHPL 

\DSËVDO RODUDN G|Q�éHFHNWLU� MDNDOHOHUGH 

EXJ�Q ROGXæX JLEL ,M5D' �introduction, 
methodology, research, analysis, 
discussion� IRUPDWË NDOPD\DFDN� EXQXQ 

\HULQH EHONL \DOQË]FD & LOH NËVDOWËODFDN ELU 

contribution �NDWNË� E|O�P� \HWHFHNWLU� 

%LU ELQDQËQ X\JXODPDVËQGD \LQH NDOID 

YH XVWDODUOD oDOËéDFDNVD EHOOL ELU RUDQGD 

JHRPHWULN PRGHOH LKWL\Do GX\DELOLUL] 

DPD HæHU PDNLQHOHUOH GL\DORJD JLUPHN 

JHUHNLUVH IDUNOË QRWDV\RQODU \D GD 

NRGODUOD LOHWLéLP ELoLPOHUL oHéLWOHQHFHNWLU� 

<HQL WHNQRORMLQLQ JLUPHGLæL DODQODUGD 

JHRPHWULN WHPVLO YH\D RUWRJUDILN 

L]G�é�P GHYDP HGHELOLU WDELL� 

O.Z.G.: %XQODUË GLQOHUNHQ |QFH 

KH\HFDQODQGËP DPD VRQUD KH\HFDQËPË 

ND\EHWWLP� $UDéWËUPD NËVPËQGD URO�P�] 

]D\ËIODUVD VDKD\D oËNDUË] GL\HFHæLP DPD 

RUDGD GD � ER\XWOX \DSË EDVNËVË ��'&3� 

KHU W�U PDO]HPH LOH �UHWLP \DSDELOL\RU� 

%HNOH\LS J|UHFHæL]�

S.A.: KXUDPVDO \D GD GDKD VR\XW �UHWLP 

GHYDP HGHU� \DOQË]FD \D]ËP ELoLPL 

GHæLéHFHN� %XJ�QN� JLEL X]XQ X]XQ 

PDNDOH \D]PD\D JHUHN NDOPD\DFDN 

EHQFH� %LU NUL] YDU� %X NUL]LQ QH 

JHWLUHFHæLQL |QJ|UHPL\RUXP DPD E|\OH 

JLWPH]� 

S.&.H.: 6L] NRQXéXUNHQ EHONL EX ,M5D' 

NËVPË black boxD oHYULOHELOLU GL\H 

G�é�QG�P� <=\H ]DWHQ \HWHULQFH 

J�YHQGLæLPL] ELU RUWDP ROXéXU LVH 

EX E|O�POHUL QHGHQ PHUDN HGHOLP" 

'HGLæLQL] JLEL DNDGHPL IDUNOË NRQXODUGD 

NDWNËODUODU �contribution� ND]DQGËUËODQ 

YH VDOW EX NDWNËODUD |QHP YHUHQ ELU \HUH 

G|Q�éHELOLU JHUoHNWHQ� 

M�HOOLIOLN YH \DUDWËFËOËN NRQXVXQD 

KË]OËFD JHUL G|QPHN LVWL\RUXP� *�QGHOLN 

ELU |UQHN YHUH\LP� 6RV\DO PHG\DGD 

ª\�NOHPHN« �upload� \HULQH ªSD\ODéPDN« 

(share� NHOLPHVLQLQ NXOODQËOPDVË WHVDG�I 

JLEL J|U�QP�\RU� KHQGLPL]GHQ ELU 

éH\OHU SD\ODéË\RUX] YH EX SD\ODéËP LOH 

ELU \DNËQOËN NXUXOX\RU� NË\PHWOL RODQ EX 

ROX\RU� 1LWHNLP EX SD\ODéËPGDNL oËNDU 

PDGGL ELU oËNDU ROPX\RU� EHæHQLOPH 

DU]XVXQXQ WDWPLQL ROX\RU� gUQHæLQ 

\DNËQ ]DPDQGD %U�NVHOGHQ JHOGLP 

YH ELU V�UHGLU %U�NVHOGH J|UG�æ�P 

oHéLWOL ELQDODUË SD\ODéË\RUXP� 

%U�NVHOGHNL ELQD EDQD PË DLW� EX 

ELQDQËQ J|UVHOOHULQL SD\ODéËUNHQ 

PLPDUËQD WHOLI |G�\RU PX\XP" +D\ËU� 

|GHPL\RUXP� %X ELQDQËQ PLPDUË NHQGL 

ELOJL ELULNLPL YH GHQH\LPL\OH \DSWËæË 

EX �UHWLPLQL EHQLP SD\ODéPDPGDQ 

UDKDWVË] ROXU PX" MXKWHPHOHQ 

ROPD\DFDNWËU� <DQL �UHWHQ ELUH\LQ 

oËNDUËQËQ PDGGL\DWWDQ EDéND ELU \HUH 

WDéËQPDVËQËQ � EX VRV\DO PHG\DGDNL 

G|Q�é�PGH ROGXæX JLEL � P�HOOLIOLN 

NRQXVXQXGD GD G|Q�éW�UHELOHFHæLQL 

G�é�Q�\RUXP� hUHWHQLQ \D GD KDN 

VDKLEL RODQËQ WDWPLQ ROGXæX éH\ 

G|Q�éW�æ� DQGD P�HOOLIOLN LGGLD HWPH 

WXWXPX GD G|Q�éHFHNWLU� +DN VDKLEL 

RODQ WDWPLQ ROGXæX DQGD �UHWWLNOHUL 

NDPX\D PDO RODELOLU YH EXQX NHQGL 

UË]DVË\OD \DSDELOLU� %X GXUXPGD QH\L 

\DUDWËFË EXODFDæËPË]� QH\H ª\DUDWËFË« 

GL\HFHæLPL] GRæUXGDQ EXQD J|UH 

GHæLéHFHNWLU� %LU �U�QGH |]J�QO�N \D 

GD HéVL]OLN LGGLD HWPHNWHQ YD]JHoLOPHVL 

JLEL ELU GXUXP� KDN LGGLD HWPHNWHQ 

YD]JHoLOPHVL LOH RUWD\D oËNDELOLU� %X 

GXUXP ELU VLVWHPH \D\ËOGËæËQGD LOHULNL 

V�UHoWH KHUKDQJL ELU ILNUH \D GD ELUH\H 

\DUDWËFË GHPHN DQODPVË]ODéDFDNWËU� 

'ROD\ËVË\OD WHOLI KDNODUË YH P�HOOLIOLN 

EXJ�Q VRUXQ ROXéWXUXUNHQ KHU éH\LQ 

NHQGL UË]DPË]OD ELU DoËN ND\QDæD 

G|Q�éPHVL\OH HéVL] EXOGXæXPX] 

�UHWLPOHUL GHæHUOHQGLUPHQLQ ELU |QHPL 

NDOPD\DFDNWËU� NDPX\D PDO RODFDNWËU� 

<DQL \DUDWËFËOËæËQ DQODPË ND\ERODFDNWËU� 

%X GXUXP DNDGHPLN \D\ËQODU LoLQ GH 

JHoHUOL� 

S.Ç.: %HONL GH ID]OD LGHDOLVW \DNODéË\RUX]� 

6SHN�ODWLI ELU |QHUPHGH EXOXQD\ËP� 

EHONL GH <= JHUoHNWHQ W�P PHVOHNOHUL 

HOLPL]GHQ DODFDN YH EL]LP KLo 

oDOËéPDPË]D� �UHWPHPL]H JHUHN 

NDOPD\DFDN� 2 DéDPDGD LQVDQ LoLQGHNL 

�UHWLP J�F� YH \DUDWPD DU]XVX\OD 

GHOLULU PL� \RNVD <= LOH VDYDéD PË 

WXWXéXU� PHUDN HGL\RUXP� <= LQVDQË 

oDOËéWËUDFDN \D GD EX GLVWRSLN DOJË\D 

NDUéË RODUDN LQVDQ <=\L N|OHOHéWLUHFHN� 

S.&.H.: 9H\D <=QLQ GHOLOLæL EL]LP LoLQ 

\HQL QRUPDO RODFDN� 

L.B.: %HQ �QLYHUVLWHGH RNXUNHQ SURMH 

V�UHoOHULQGH ELOJLVD\DU NXOODQPDN 

\DVDNWË� K�W�SKDQHGH NDUWRWHNVWHQ 
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EDNDUDN NLWDSODUË EXOPD\D oDOËéËUGËN 

YH DQFDN N�W�SKDQHFLQLQ \DUGËPË\OD 

EXODELOLUGLN� MH]XQ ROGXæXPGD 

LQWHUQHW \RNWX� $XWR&$'� '26 

�]HULQGHQ NXOODQËODELOL\RUGX YH ]DWHQ 

NXOODQPDPË] \DVDNWË� 2 ]DPDQODUGDQ 

EX ]DPDQODUD QH NDGDU \D]ËOËP YDUVD 

KHSVLQL NHQGLP |æUHQGLP� 2ILVWH 

JHoLULOHQ ]DPDQODU� P�éWHUL\OH LOHWLéLP 

NXUPDN� éDQWL\HGHNL LOHWLéLP� EXQODUËQ 

KHSVL HPHN� èLPGL EXQODUËQ KHSVLQL 

ELUNDo VHQH LoLQGH RUWDGDQ NDOGËUDFDN� 

PLPDUGDQ |æUHQLS P�éWHUL\H J|W�U�S 

WHVOLP HGHFHN ELU <= JHOL\RU� %X V�UHoOH 

LOJLOL IDUNOË \DNODéËPODU YDU HOEHWWH DPD 

PHVOHæLPL]LQ \�FHOLæLQL� GHULQOLæLQL 

WDUWËéËUNHQ YH <=GHQ �VW�QO�æ�QGHQ 

GHP YXUXUNHQ ED]Ë DODQODUËQ LQVDQD�

\DQL PLPDUD� \DVDNODQPDVË V|] NRQXVX 

RODFDN� %XQD WËS DODQËQGDQ ELU |UQHN� 

UDG\RORMLQLQ VRQXQXQ JHOPLé ROPDVË� 

<=QLQ ELU UDG\RORML J|U�QW�V�Q� 

RNXPDGDNL EDéDUËVË ��0GHQ ����

�00H JHOGL YH DUWËN ELU WËS GRNWRUXQXQ�

VDæOËN oDOËéDQËQËQ <=GHQ \DUGËP DOPDVË 

]RUXQOX KDOH JHWLULOPHVL V|] NRQXVX� 

<=GHQ \DUGËP DOPDGËæË WDNGLUGH EX 

ªJ|UHYL N|W�\H NXOODQPD« �PDOSUDNWLV� 

RODUDN WDQËPODQDFDN� %HQ]HU ELU 

GXUXP� YHUL\H GD\DOË RODUDN RWRQRP 

DUDoODUGD ND]D \DSPD RUDQËQËQ LQVDQ 

NXOODQËPËQGDNL DUDoODUD J|UH oRN G�é�N 

ROPDVËQGD J|U�O�\RU� İQVDQ X\NXVX] 

NDOË\RU� WHOHIRQXQD EDNË\RU� oRFXNODU 

EDæËUË\RU YH ND]D \DSË\RU� KËVDFD 

LQVDQD DUWËN ªVHQ ]DUDUOËVËQ« GHPLé 

ROXQGX� İOHUOH\HQ V�UHoWH VËUD PLPDUODUD 

JHOGLæLQGH PLPDUODUD QH V|\OHQHFHN� 

DoËNoDVË EX EHQLP NDIDPË NXUFDOË\RU� 

S.A.: <=� WRSOXPVDO NRéXOODUË YH D\QË 

]DPDQGD PHVOHNL \HWNLQOLæL G�]HQOH\LFL 

ELU DNW|U KDOLQH JHOHELOLU WDELL NL� 5LFKDUG 

6HQQHWWLQ .arakter Aşınması NLWDEËQGD 

EDED LOH RæXO NDUéËODéWËUËOËU� %DED� �0 \ËO 

ER\XQFD D\QË RNXOGD KDGHPHOLN \DSPËé� 

RæXO LVH NËVD V�UHOL \HQL LéOHU |æUHQPHN 

]RUXQGD RODQ� KD\DWË VH\DKDWOH JHoHQ 

ELU EH\D] \DNDOË oDOËéDQGËU� %XQGDQ 

VRQUDNL YHUVL\RQGD IDUNODUËQ DoËOGËæË 

]DPDQ GLOLPOHUL NËVDODFDN VDQNL� <DQL 

EL] |QFHGHQ �0 \ËOGDQ � \ËOD� �00 \ËOGDQ 

�0 \ËOD SURMHNVL\RQ \DSDELOL\RUNHQ 

EX DUDOËNODU oRN GDKD NËVDODFDN� DOWË 

D\GD ELU SHN oRN X\JXODPD YH WHNQLN 

GHæLéHFHN� GDKD KË]OË DGDSWDV\RQ 

JHUHNWLUHFHN� <DYDé G|Q�é�P� 

VDYXQDQODU LoLQ LVH ª$,�IUHH« QRVWDOML 

éHKLUOHUL� QRVWDOML NDVDEDODUË NXUXODELOLU� 

WHNQRORML NDWPDQODUË NDSDWËOPËé 

\HUOHéLPOHU WXULVWLN RODUDN ]L\DUHW 

HGLOHELOLU� 

<= PHVOHNL DQODPGD GRæUXOXN� 

KDVVDVL\HW� NRQWURO� RWRPDV\RQ JLEL SHN 

oRN XQVXUXQ VDæODPDVËQËQ \DSËODELOHFHæL 

ELU PHFUD KDOLQH JHOHELOLU YH EX 

PLPDUOËNWD GD G|Q�éW�U�F� RODELOLU� İéWH 

R ]DPDQ HVWHWLæLQ GHæLéLPL YH oHOLéHQ 

KHGHIOHUOH NDUéËODéDFDæË]� %LU \DSË oRN 

HQHUML HWNLQ RODELOLU DPD NRPéXVXQXQ 

J�QHéLQL NHVL\RUGXU� %X GXUXPGD 

NHQW |OoHæLQGH QDVËO NDUDU YHULOHFHN" 

<HQL NDUDU YHUPH ELoLPOHUL LoLQ \HQL 

PHFUDODUD PË LKWL\Do RODFDN" 1DVËO ELU 

HWLN WDUWËéPD RODFDN" 7�P EXQODUËQ 

PHVOHNL SUDWLæH \DQVËPDVË NDoËQËOPD]�

O.Z.G.: EYHW� |UQHæLQ 7�UNL\HGH 

%,M \|QHUJHOHUL \D GD VWDQGDUWODUË 

\RN éX DQGD� %LU éH\LQ \|QHUJHVL 

YH\D VWDQGDUGË ROXQFD GDKD FLGGL\H 

DOËQË\RU� o�QN� \|QOHQGLULFL ROX\RU� 

%L]GH ROPD\ËQFD VDQNL HQWHOHNW�HO 

VHEHSOHUGHQ NXOODQËOPË\RUPXé JLEL 

ELU DOJË RUWD\D oËNË\RU� %DKVHWWLæLQ 

JLEL NHQW LoL \DSËODéPD |UQHæLQGH 

RUDGD NXOODQËODFDN \|QHUJH\L NLP 

KD]ËUOD\DFDN" <= PL LQVDQODU PË" 

İQVDQODU KD]ËUOD\ËQFD LoLQH \LQH 

|Q\DUJË� oËNDU oDWËéPDVË YV� JLUPH\H 

EDéOË\RU� 'ROD\ËVË\OD \|QHUJHOHULQ NLPLQ 

WDUDIËQGDQ KD]ËUODQDFDæË GD |QHPOL�

S.Ç.: *HoHQOHUGH MLPDUODU 2GDVËQGD 

WDUWËéWËN� PLPDUODUËQ PHVOHæLQL 

HOLQGHQ DODFDN GL\RUX] DPD EHONL GH 

GRæUXGDQ PLPDUODUD \DUGËPFË ELU DUDo 

KDOLQH G|Q�éHFHN� 2 WDUWËéPDPË]GD 

EHOHGL\HOHUGHNL LPDU SODQODUËQËQ YH 

\DVDODUËQËQ IDUNOËODéDQ \RUXPODUË |UQHN 

YHULOPLéWL� 7HN ELU PHWLQ �]HULQGHQ 

oRN oHéLWOL \RUXPODU RUWD\D oËNDELOL\RU� 

%X QRNWDGD <= DUDoODUË EXQX oHYLUPH 

NRQXVXQGD \DUGËPFË RODELOLU EHONL� 

<HQLGHQ \D]PDVD GD ELU &KDWERW 

RODUDN DNWDUDELOLU� WHN ELU DQODWËPD 

\|QOHQGLUHELOLU� 

L.B.: %XUDGD HæLWLP NRQXVXQD GD 

G|QPHN JHUHNL\RU� <=QLQ 7HPHO 

7DVDUËP �]HULQGHNL HWNLVL LoLQ QHOHULQ 

\DSËOËS \DSËOPD\DFDæËQË LoHUHQ ELU 

\|QHUJH KD]ËUODQËS �QLYHUVLWHOHUH 

J|QGHULOPHOL PL" MLPDUOËN HæLWLPL GH 

ND\ËWVË] NDODPD\DFDæË ELU \HUH GRæUX 

PX JLGL\RU" 20��GH MLPDUOËNWD <DSD\ 

=HNk LVLPOL ELU VHoPHOL GHUV DoPËéWËP� 

2 ]DPDQ PLPDUOËN SUDWLæL LOH �QLYHUVLWH 

DUDVËQGD ELU DUDFËOËN� ELU DQODéPD 

\|QWHPL \D GD J�QFHO NDOPDQËQ ELU 

\|QWHPL RODUDN J|U�\RUGXP� èLPGL 

LVH DUWËN NDoËQËOPD] RODUDN <= GHUVOHUL 

DoËOPDOË�  

S.A.: +HVDSODPDOË WDVDUËPD \|QHOLN oRN 

oHéLWOL NXUDPVDO YH X\JXODPDOË GHUVOHU 

DoËODFDN YH KHU �o�G|UW \ËOGD ELU� EHONL 

GH GDKD VËN DUDOËNODUOD J�QFHOOHQHFHNWLU� 

%LU QRNWDGDQ VRQUD \LQH ELU IRUPDO \DSË� 

J�QFHO LKWL\DoODUË NDUéËOD\DPD\DFDN KDOH 

JHOHFHNWLU� MH]XQODUGDQ YH PLPDUOËN 

SUDWLæL \DSDQODUGDQ JHOHQ WDOHSOHUOH 

G�Q\DGDNL JHOLéPHOHUL J|] |Q�QGH 

EXOXQGXUDUDN LQIRUPDO \|QWHPOHUOH 

GHVWHNOHQHFHNWLU� %LUNDo \ËO VRQUD EXQODU 

\HQL GHUVOHUH G|Q�éHFHN YH V�UHo EX 

éHNLOGH LOHUOH\HFHN EHONL GH� 'ROD\ËVË\OD 

ELUWDNËP <= GHUVOHUL DoË\RUX] DPD oRN 

EHO EDæODPD\DOËP EXQODUD� 

S.&.H.: EQ VDæOËNOËVË EX GHUVOHUL ª*�QFHO 

KRQXODU« DGË DOWËQGD DoPDN� 

O.Z.G.: ª7UHQG 7RSLFV LQ $UFKLWHFWXUH« 

GD RODELOLU�

S.A.: EYHW� 20�0GD \HQLGHQ QHUHGH 

ROGXæXPX]X NRQXéPDN �]HUH� 

KDWËOËPËQË] LoLQ oRN WHéHNN�U HGHULP� t
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