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6KyONHPOHVWLULZVKL��ÈMLQL\D]�DWÕQGDÀÕ 1àNLV
PiPOHNHWOLN SHGDJRJLNDOÕT LQVWLWXWÕ KiP�MXUQDO�UHGDNFL\DVÕ�MiPiiWL�
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W�L�G���SURI� %DOOLHYD�5� �1yNLV�
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$�7�.DLSEHUJHQRY�� WH[QLND�LOLPOHULQLĔ�GRNWRUÕ� GRFHQW
1DZD\Õ�PiPOHNHWOLN�NiQVKLOLN�LQVWLWXWÕ�1yNLV�ILOLDOÕ�

6�6�$\QD]DURYD�� RTÕWÕZVKÕ
.HJH\OL�UD\RQÕ�ʋ��VDQOÕ�PHNHS

7D\DQFK� VR
]ODU�� D[ERURWQL� VDTODVK�� X]DWLVK� YD� XQGDQ� IR\GDODQLVK� KDU� ELWWD� \DQJL� YRVLWDVLQLQJ� SD\GR� ER
OLVKL�� \DQJL� WD
OLP�
PRGHOLQLQJ�SD\GR�ER
OLVKL�
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ɧɨɜɨɣ�ɦɨɞɟɥɢ�ɨɛɭɱɟɧɢɹ�

.H\ ZRUGV��VWRUDJH�RI�LQIRUPDWLRQ��WUDQVIHU�DQG�XVH��DSSHDUDQFH�RI�HDFK QHZ�WRRO��HPHUJHQFH�RI�D�QHZ�OHDUQLQJ�PRGHO�

6RĔ۪Õ� ZDTÕWODUGD� RTÕZ� SURFHVVLQGH� LQIRUPDFL\D�
WH[QRORJL\DODUÕQDQ� SD\GDODQÕZ� NyOHPL� W~SWHQ� y]JHUGL��
%~JLQJL� N~QGH� ELOLPOHQGLULZ� WDUDZÕQ� LQIRUPDFL\DODVWÕUÕZ�
W~SWHQ� MDĔD� IXQNFLRQDO� PDTVHWWL Õ\HOHS� DWÕU�� WL\NDU۪Õ�
ZD]Õ\SD� � RTÕZ� SURFHVLQLĔ� EDUOÕT� WDUDZODUÕQGD� NRPS\XWHU�
WH[QRORJL\DODUÕQDQ� NHĔ� SD\GDODQÕZ�� ;LPL\D� SiQLQ� RTÕWÕZ�
KiP� ~\UHQLZGH� SD\GDODQÕZ� P~PNLQ� ERO۪DQ� HOHNWURQ�
VDEDTOÕTODU�LVOHS�VKÕ۪ÕOÕS�DWÕU�>�@��LQGLYLGXDO�NXUVODUGÕ�TROODS�
� TXZDWODZ� XVKÕQ� SURJUDPPDODU� MDUDWÕOÕS� DWÕU�� HOHNWURQ�
VDEDTOÕTODU� EDVSDGDQ� VKÕ۪DUÕOÕZÕ� MR\EDUODVWÕUÕO۪DQ�� YL]XDO�
PD۪OÕZPDWODU� TiOLSOHVWLULOLS� >�@�� EDUOÕT� ELOLP� EHULZ�
PHNHPHOHUL�XVKÕQ�ELUGHQ�� ELU�LQIRUPDFL\D�RUWDOÕ۪ÕQ�MDUDWÕZ�
PDVKTDODVÕ�NyULS�VKÕJÕOÕS�DWÕU��=DPDQDJy\�VKDUD\DWWD�ELOLP�
EHULZ� SURFHVVLQGH� LQIRUPDFL\D� WH[QRORJL\DODUÕQÕĔ� UROLQ�
DQÕT�W~VLQLZ�NHUHN��,QIRUPDFL\DQÕ�VDTODZ��X]DWÕZ�KiP�RGDQ�
SD\GDODQÕZGÕĔ� KiU� ELU� MDĔD� TXUDOÕQÕĔ� SD\GD� EROÕZÕ� MDĔD�
WiOLP� PRGHOLQLĔ� SD\GD� EROÕZÕQD� MiQH� RQÕĔ� MiPL\HWWHJL�
K~NLPUDQ� SR]LFL\DVLQD� L\H� EROÕZÕQD� DOÕS� NHOHGL� KiP� WiOLP�
TXUDOÕ� TiQVKHOLN� MHWLOLVNHQ� EROVD�� PRGHOGL� TiOLSOHVWLULZ�
SURFHVL� WH]LUHN� EDUDGÕ�� 7HN� ۪DQD� VRO� WL\NDUGD� EL]� LVHQLP�
PHQHQ�D\WÕZÕPÕ]�P~PNLQ��NRPS\XWHU� WH[QRORJL\DODUÕ�DTÕU�
� DTÕEHWWH� E~JLQJL� N~QGH� WiOLP� PRGHOLQLĔ� y]JHULZLQH� DOÕS�
NHOHGL�� -iQH� EXO� y]JHULVOHU� VH]LOHUOL� GiUHMHGH� Ki]LUJLGHQ�
WH]LUHN� M~]� EHUÕZÕ� P~PNLQ�� -DĔD� WiOLP� PRGHOLQ� WiOLP�
SURFHVVLQGH� WyUW� NRPSRQHQWWLĔ� NRPELQDFL\DVÕ� UHWLQGH�
TÕ\DOÕPÕ]GD�ViZOHOHQGLULZLĔL]�P~PNLQ�

.RPS\XWHU� �LQIRUPDFL\D� GHUHJL�� RTÕWÕZ�� iPHOL\DW��
TDGD۪DODZ�� � RTÕWÕZVKÕ� �RTÕWÕZ� XVKÕQ� PDWHULDO� WDĔODZ��
NODVVODUGÕ� LQGLYLGXDO� LVOHUGL� VKyONHPOHVWLULZ��RTÕZVKÕODUGÕĔ�
۪iUH]VL]� RTÕZ� LVNHUOLJL� SURFHVLQ� EDVTDUÕZ�� TDGD۪DODZGÕĔ�
REHNWLY� IRUPDODUÕQ� VKyONHPOHVWLULZ�� � RTÕZ� LQIRUPDFL\D�
PDWHULDOODUÕ��GiVW~UL\��HOHNWURQ�� � RTÕZVKÕ��RTÕZ�PDWHULDOÕQ�
DTÕO�PHQHQ�y]OHVWLULZ��y]EHWLQVKH�MXPÕV��y]�� y]LQ�EDTODZ�

���V~ZUHW��2TÕWÕZVKÕ��RTÕZVKÕ��NRPS\XWHU�KiP�HOHNWURQ�
RTÕZ�PDWHULDOODUÕQÕĔ�y]�� DUD�WiVLUL�V[HPDVÕ

-RTDUÕGD۪Õ� V[HPDGDQ� NyULQLS� WXUÕSWÕ�� ROGD�� HOHNWURQ�
VDEDTOÕTODUGÕ� RTÕWÕZGDQ� SD\GDODQÕZ� RTÕWÕZVKÕQÕĔ� WiOLP�
SURFHVVLQGH� iKPL\HWLQ� NHPH\WLUPH\GL�� WHN� RQÕĔ�
IXQNVL\DODUÕQ� y]JHUWLUHGL� >�@�� +HVK� TD\VÕ� � ELU� HOHNWURQ�
EDVSD� HOH� RQÕĔ� WROÕT� RUQÕQ� y]JHUWLUH� DOPD\GÕ�� Ï]JHUWLULZ��
PiOLP� GiUHMHGH�� WHN� RTÕWÕZVKÕ� TDWQDVÕQGD� iPHOJH� DVÕUÕOÕZÕ�
P~PNLQ�� .RPS\XWHUGLĔ� SD\GD� EROÕZÕ� PHQHQ� NODVV� KiP�
~\JH� WDSVÕUPDODU� DUDVÕQGD۪Õ� VKHJDUD� MR۪DOD� EDVODGÕ�� y]� �
y]LQ�EDKDODZ۪D�WL\NDUODQ۪DQ�RTÕZ�LVNHUOLJLQLĔ�MDĔD�IRUPDVÕ�
TiOLSOHVLS�DWÕU��RTÕWÕZGÕĔ�EDUOÕT�VWUXNWXUDOÕT�EyOLPOHUL�TD\WD�
ED\ODQÕV� SHQHQ� ELUOHVWLULOPHNWH� >�@�� 2TÕWÕZGD� LQIRUPDFL\D�
WH[QRORJL\DODUÕQDQ� SD\GDODQDWX۪ÕQ� RTÕWÕZVKÕQÕĔ�
P~PNLQVKLOLNOHUL� WDOD\� NHĔH\WLULOGL�� %XO� SR]LFL\DQÕ� RQÕĔ�
NODVVÕ� VH]LOHUOL� GiUHMHGH� NHĔH\LS� EDUDWÕU۪DQÕ� PHQHQ� DTODZ�
P~PNLQ�� HQGL� RO� WHN� ������ DGDPOÕT� NODVV� SHQHQ�
VKHNOHQPH\GL��2TÕZVKÕODUGLĔ�P~PNLQVKLOLNOHUL�GH�NHĔH\LS�
EDUÕS� DWÕU�� RODU� PDVKTDODQÕĔ� VKHVKLPLQ� VKHNVL]� NyS� UHW�
DQDOL]� HWLZOHUL�� RQÕ� ۪iUH]VL]� W~UGH� DOÕQ۪DQÕ� PHQHQ�
VDOÕVWÕUÕZODUÕ� P~PNLQ�� -HNH� NRPS\XWHU� PHQHQ� LVOHZ�

۪iUH]VL]� ~\UHQLZGL� Qi]HUGH� WXWDGÕ��%LUDT�� EXO� RTÕWÕZVKÕQÕĔ�
EDVKÕOÕ۪ÕQGD� KiP� PD]PXQOÕ� TDWQDVÕZÕ� DVWÕQGD� NRPS\XWHU�
NODVÕQGD� VDEDTODUGÕ� yWNHULZGL� VKHJDUDODPD\GÕ�� %DVTD�
WiUHSWHQ�� NRPS\XWHU� WHN� RTÕWÕZVKÕ۪D� WiQ� ERO۪DQ�
IXQNFL\DODUGÕ� RUÕQODZ۪D� ÕOD\ÕT� ERO۪DQ� VDQDOÕ� DSSDUDW��
XVÕQÕZ�� VRUDZODU� EHULZ� KiP� RODU۪D� MXZDS� EHULZ�� SiQ�
VDODVÕQÕĔ�PiOLP�WHPDODUÕQ��VRQGD\�DT�YDULDFLRQ�W~UGH�DVKÕS�
EHULZ�>�@��

.ODVVWD� KiP� ~\GH� RTÕZ� SURFHVVL� NLVKL� EyOLPOHUJH�
EyOLQHGL��RODUGÕ�۪iUH]VL]�ELOLS�DOÕZ�\DPDVD�RTÕWÕZVKÕ�PHQHQ�
ViZEHWOHVLZ� ZDTÕWÕ� PHQHQ� ELOLZ� P~PNLQ�� .HOHVKHNWH�
۪iUH]VL]� LVNHUOLN KiP� RTÕWÕZVKÕ� PHQHQ� LVOHZGL�
ELUOHVWLUHWX۪ÕQ� RTÕZVKÕODU� LVNHUOLJLQLĔ� XVÕOODUÕ� TiOLSOHVHGL��
%XO� WDUDZODUGDQ� ELUL� [LPL\DOÕT� PiVHOHOHUGL� VKHVKLZJH�
~\UHWLZ�EROÕS�WDEÕODGÕ�

;LPL\DOÕT� PiVHOHOHUGL� VKHVKLZGL� ~\UHQLZGH�
LQIRUPDFL\D�WH[QRORJL\DODUÕQDQ�SD\GDODQÕZGÕĔ�~VK�WL\NDU۪Õ�
ED۪GDUÕ�TROODQÕODGÕ�>�@�

%LULQVKL� MyQHOLV� WÕĔODZVKÕODUGÕ� SURJUDPPD� HOHPHQWOHULQ�
LVOHS�VKÕ۪ÕZ۪D�WDUWÕZ�PHQHQ�ED\ODQÕVOÕ�EROÕS��RODUGÕ�MDUDWÕZ�
SURFHVVLQGH� PiVHOHOHUGL� VKHVKLZ� NyQOLNSHOHUL� MDTVÕODQDGÕ��
6KÕQÕ۪ÕZODU� yWNHULOLZL� RTÕZVKÕODUGLĔ� ~\JH� WDSVÕUPDVÕQ��
GyUHWLZVKLOLN� LVOHUGL� RUÕQODZGD�� VRQÕĔ� PHQHQ� ELUJH��
[LPL\DGDQ�DUQDZOÕ�VHPLQDUODUGÕ�iPHOJH�DVÕUÕZ�PXPNLQ�>�@��

(NLQVKL�MyQHOLV�HOHNWURQ�WH[QLNDQÕĔ�HVDSODZ�KiP�DQDOLWLN�
P~PNLQVKLOLNOHULQHQ� SD\GDODQÕZ� PHQHQ� ED\ODQÕVOÕ� >����@��
.RPS\XWHU�EXO�MD۪GD\GD�[LPL\DOÕT�PiVHOHQL�VKHVKLZ�TXUDOÕ�
UHWLQGH� LVOH\GL�� 2QÕĔ� LVNHUOLJL� EXO� VKiUWOHUJH� NLULZL� KiP�
NRPS\XWHU� WiUHSLQHQ� VKÕ۪DUÕO۪DQ� QiWL\MHQL� DQDOL]� HWLZL�
PHQHQ� VKHJDUDODQDGÕ�� %XQGD\� SURJUDPPDODU� HVDSODZ�
WH[QLNDVÕQ�MDTVÕ�ELOHWX۪ÕQ�RTÕZVKÕODU�WiUHSLQHQ�NySOHJHQ�ELU
W~UGHJL� HVDS� � NLWDSODUGÕ� RUÕQODZ� XVKÕQ� SD\GDOÕ� EROÕZÕ�
P~PNLQ�� NHUL� MD۪GD\GD� RODU� PHNWHSWH� NDONXO\DWRUODU�
WiUHSLQHQ� LVOHS� VKÕ۪DUÕO۪DQ� HIIHNWNH� XTVDV� HIIHNW� EHULZL�
P~PNLQ�� %XQGD\� NRPS\XWHU� SURJUDPPDODUÕ� ~VK� TÕ\OÕ�
ERODGÕ�

��� ;LPL\DOÕT� HVDSODU� XVKÕQ� DUQDZOÕ� SURJUDPPDODU�
�PRO\DU� PDVVDODU�� HOHPHQWOHUGLĔ� TXUDPÕ�� WHUPRGLQDPLN�
yOVKHPOHU� KiP� EDVTDODU��� %XQGD\� SURJUDPPD۪D� PÕVDO�
UHWLQGH�³&+(0,�&$/&�IRU�:,1'2:6�Y����´�>��@��2QÕĔ�
MiUGHPL� PHQHQ� VL]� [LPL\DOÕT� ED\ODQÕVÕZ� SDUDPHWUOHULQHQ�
WDUWÕS�� UHDJHQWOHULQLĔ� NRQFHQWUDFL\DVÕ� KiP� NyOHPOHULQ�
HVDSTD� DO۪DQ� KDOGD� [LPL\DOÕT� UHDNFL\DODU� WHĔOHPHOHUL�
ER\ÕQVKD� HVDS� � VDQDTODU۪D� VKHNHP� KiU� TÕ\OÕ� HVDS� �
VDQDTODUGÕ�iPHOJH�DVÕUÕZÕĔÕ]�P~PNLQ�

��� 6DQOÕ� QiWL\MHOHUGL� DYWRPDWLNDOÕT� VKÕ۪DUÕZ۪D� L\H�
ÕQWHUDNWLY� PRGHOOHVWLULOJHQ� SURJUDPPDODUÕ�� %XQGD\�
SURJUDPPDODUGÕĔ�WLSLN�ZiNLOL���&+(0/$1'�Y�������>�@�

,QWHOOHNWXDOOÕT� HNVSHUW� VLVWHPDODUÕ�� %XQGD\�
SURJUDPPDODUGÕ� MDUDWÕZ� MDVDOPD� DTÕO� MDUDWÕZ� PDVKTDODVÕ�
PHQHQ� WLNNHOH\�ED\ODQÕVOÕ�KiP�VRO�VHEHSOL�Ki]LUJH� VKHNHP�
RODUGDQ� WiOLP� PiVHOHOHULQ� VKHVKLZGH� SD\GDODQÕZ� X]DT�
SHUVSHNWLYD۪D�L\H�>�@�

;LPL\DOÕT� HVDS� � VDQDTODU� KiP� PRGHOOHVWLULZ�
SURJUDPPDODUÕ� VWXGHQWNH� WH]� KiP� WD\DU� QiWL\MH� KiP�
PiVHOHQL� VKHVKLZ� LPNDQL\DWÕQ� EHUHGL�� OHNLQ� iPHOGH� EXQÕ�
TDQGD\� TÕOÕZGÕ� ~\UHWSH\GL�� ;LPL\DOÕT� PiVHOHOHUGL�
NRPS\XWHU� MiUGHPLQGH� VKHVKLZGH� M~]HJH� NHOHWX۪ÕQ�
NySOHJHQ� PiVHOHOHU� XOÕZPD� SHGDJRJLNDOÕT� iKPL\HWNH� L\H�
EROÕS�� RODUGÕĔ� D\UÕPODUÕ� IL]LND� PiVHOHOHULQ� VKHVKLZ�
PÕVDOODUÕQGD�NyULS�VKÕ۪ÕODGÕ�
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ÒVKLQVKL� MyQHOLV� NRPS\XWHUGHQ� RTÕWÕZ� TXUDOÕ� UHWLQGH�
SD\GDODQÕZ� PHQHQ� ED\ODQÕVOÕ�� %XQGD\� SURJUDPPDODUGÕĔ�
WyUW�W~UL�EDU�

��� -DĔD� KiP� DQÕT� ZD]Õ\SDODU�� DQÕT� ELOLP� EHULZ�
PHNHPHOHUL�KiP�RTÕZ�SURJUDPPDODUÕ�KDTTÕQGD�NRPS\XWHU�
PD۪OÕZPDW� GiUHNOHUL�� %XODU�� ELULQVKL� QiZEHWWH��
,17(51(7WHJL�EHWOHU��PÕVDOODUGÕĔ�QiWL\MHVL�UHWLQGH�� XVÕQÕV�
TÕOÕQ۪DQODUGÕĔ� TDWDUÕQQDQ� ELU� MXZDSWÕ� WDĔODZÕ� NHUHN� EROÕS�
HVDSODQDGÕ�� %XQGD\� SURJUDPPDODU� VDS� LQIRUPDFLRQ�
IXQNFL\D۪D�L\H�ELUDT�GiVW~UL\�PDVKTDODOÕ�NLWDSODUGDQ�]iU~UOL�
~VWLQOLJL� � PD۪OÕZPDW� DOÕZ� QiWL\MHOLOLJL�� %XO� MHUJH� D\ÕUÕP�
RTÕZ� GiVW~UOHULQ� NLULWLZJH� ERODGÕ�� PÕVDOÕ�� ©5HSLWLWRU��
;LPL\Dª�� RODU� MHNH� UHMLPGH� LVOHWLOLZL� P~PNLQ�� ,VOHS�
VKÕ۪ÕZVKÕODU� WiUHSLQHQ� XVÕQÕV� HWLOJHQ� ZD]Õ\SDODUGÕ� iPHOJH�
DVÕUÕZ� GiVW~UL\� XVÕOODU�PHQHQ� VKHVKLZ� XVKÕQ� TÕVTDUWÕUÕODGÕ��
RTÕZVKÕODU� EROVD� RODUGÕ� EXO TROODQED� VKHĔEHULQQHQ� WÕVTDUÕ�
VKHVKLZ� XVÕOODUÕQ� y]OHVWLULZOHUL� NHUHN�� 0DVKTDODOÕ� VKiUWOHU�
GHUOLN� KiU� ELU� EyOLPGH� EHULOJHQ�� R\� � yULVOHU� XVÕQÕV� HWLOJHQ�
YDULDQWODUGDQ� MXZDSWÕ� WDĔODZ� DUTDOÕ� iPHOJH� DVÕUÕODGÕ��
(OHNWURQ� VDEDTOÕTODU� PDWHULDOODUÕ� IRUPXODODU�� WHĔOHPHOHU��
WHRUL\D� HOHPHQWOHULQ� y]� LVKLQH� DOÕZÕQD� TDUDPD\�� EL]LĔ�
SLNLULPL]VKH�� EXQGD\� TyOODQEDGDQ� RTÕZ� SURFHVVLQGH�
SD\GDODQÕZ� M~Gi� TÕ\ÕQ�� VHEHEL� RO� NHP� PD۪OÕZPDWTD� L\H��
%XO� HOHNWURQ� VDEDTOÕTODUGDQ� RTÕZVKÕODU� WiUHSLQHQ� [LPL\D�
VDED۪ÕQÕĔ� D\ÕUÕP� WHPDODUÕ� PHQHQ� GiVOHSNL�� M~]HNL� WDQÕVÕZ�
PHQHQ� y]EHWLQVKH� LVOHZ� XVKÕQ� SD\GDODQÕZ� P~PNLQ��
%XQQDQ� WÕVTDUÕ�� EXQGD\� TROODQED� VLVWHPDOÕ� NXUVWÕ�
~\UHWHWX۪ÕQ� [LPL\D� RTÕWÕZVKÕ� NXUVÕQGD� ]iU~UOL� MiUGHP� EHUH�
DOPD\GÕ�� (OHNWURQ� VDEDTOÕTODUGÕĔ� EyOHN� EyOLPOHUL� ©;LPL\D�
KiP�HNRORJL\Dª��©;LPL\D�KiP�yPLUª�KiP�©7iEL\DWWDQÕZª�
VÕ\DTOÕ�NXUVODUGÕ�RTÕWÕZGD�SD\GDOÕ�EROÕZÕ�P~PNLQ��(OHNWURQ�
VDEDTOÕTODUGD� [LPL\DOÕT� PiVHOHOHUGL� WDUTDWÕS� DOÕZ۪D�
DUQDO۪DQ� EyOLPOHU� MRT�� ©.LULO� KiP� 0HIRGL\DQLĔ� [LPL\D�
VDEDTODUÕª� HOHNWURQ� EDVÕOÕZÕ� NySOHJHQ� WHVWOHUGL� y]� LVKLQH�
DODGÕ��RODUGD�WL\NDUÕQDQ�MXZDS�WDĔODZ�PHQHQ��ZD]Õ\SDODUGÕĔ�
EHVWHQ� ELU� EyOHJL� PD]PXQOÕ� MXZDSODUGÕ�� PÕVDOÕ�
HOHPHQWOHUGÕĔ� DWODUÕQ� NLUJL]LZGL� WDODS� HWHGL�� 7HVWOHUGHJL�
EDUOÕT�VRUDZODU�WXZUÕ�HPHV��PÕVDOÕ�VRUDZ۪D�MXZDS�EHULZGH��
©(OHPHQWWLĔ�TiVL\HWOHUL�QHJH�ED\ODQÕVOÕ"ª�� ELU�MXZDS�WXZUÕ�
GHS� WiQ� DOÕQDGÕ�� ©(OHPHQW� \DGURVÕQÕĔ� ]DU\DGÕQDª�� KiP�
MXZDS��6ÕUWTÕ�HOHNWURQODU�VDQÕQD��� QDGXUÕV�MXZDSODU�TDWDUÕQD�
NLUHGL�� %DVSDGD� PiVHOHOHUGL� VKHVKLZGL� ~\UHWLZ� XVKÕQ�
DUQDZOÕ� EyOLP� MRT�� ELUDT� WHVW� VRUDZODUÕ� DUDVÕQGD� VRQGD\�
PiVHOHOHU� XVKÕUDVÕS� WXUDGÕ�� PÕVDOÕ�� ©7HUPRGLQDPLNDª�
EyOLPLQGH��2TÕZVKÕODU�RODUGÕ�HOHNWURQ�VDEDTOÕTODUGDQ�WÕVTDUÕ�
iSZD\L�PHWRGODU�PHQHQ�VKHVKHGL��KiP�WD\ÕQ�MXZPDTODZVKÕ�
MXZDSWÕ� NLULWHGL�� 1H� XVKÕQ� DYWRUODU� IL]LNDOÕT� PX۪GDU�
ELUOLNOHULQ� EHOJLOHPHVWHQ� MXZDS� NLUJL]LZGL� WDODS� HWLZOHUL�

WROÕT� HPHV�� EXO� EL]LĔ� SLNLULPL]VKH�� SD\GDODQÕZVKÕODU� XVKÕQ�
WXZUÕODZ� KiP� SD\GDOÕUDT� ERODGÕ�� %XO� TROODQEDGD�
©DQRUJDQLNDOLT� [LPL\Dª KiP� ©RUJDQLNDOÕT� [LPL\Dª
EyOLPOHUL� EDU�� 6DQDS� yWLOJHQ� HOHNWURQ� VDEDTOÕTODU� DUDVÕQGD�
[LPL\DOÕT�PiVHOHOHUGL�WDUTDWÕS DOÕZGÕ�~\UHWLZ�XVKÕQ�DUQDZOÕ�
ELU�EDVSD�MRT��4ROODQEDGD�PiVHOHOHUGLĔ�VKiUWOHUL�KiP�RODU۪D�
MXZDSODU� EHULOJHQ� VRQGD� GD�� RODU� RTÕZVKÕODUGÕĔ� LOPL\�
WiMUL\EH� KiP� NyQOLNSHOHULQ� UDZDMODQGÕUÕZ۪D� \DPDVD� ELOLP�
VDSDVÕQ� WHNVHULZJH� [Õ]PHW� HWLZVKL� MiUGHP� TXUDO� UHWLQGH�
TDUDODGÕ�

��� ;LPL\D� SiQLQHQ� WHVW� WDSVÕUPDODUÕ� VLVWHPDODUÕ�
�VRQGD\DT�LQWHUQHWWH���RODUGÕĔ�KiU�ELU�VRUDZÕ�TXUDPDOÕ�KiP�
KiWWH� EiVHNLJH� VKÕGDPOÕ� PiVHOHOHUGL� VKHVKLZ� EDVTÕVKÕ�
EROÕZÕ�P~PNLQ�>�@��$\ÕUÕP�MRTDUÕ�RTÕZ�RUÕQODUÕQGD�NLULVLZ�
LPWL[DQODUÕQÕĔ� ELULQVKL� EDVTÕVKÕ� WHVW� IRUPDVÕQGD� yWNHULOHGL��
6WXGHQW�WiOLP�VKyONHPLQLĔ�YHE�� VD\WÕQD�PXUDMDW�TÕOÕS�R۪DQ�
XVÕQÕV� HWLOJHQ� ~OJL� WHVW� WDSVÕUPDODUÕQ� RUÕQODVD�� y]� WD\DUOÕT�
GiUHMHVL�KDTTÕQGD�SLNLUJH�L\H�EROÕZÕ�P~PNLQ��0iVHOHOHUGÕĔ�
]iU~UOL� EyOHJL� PDVHOHOHU� PHQHQ� NyUVHWLOHGL�� %XQGD\� RTÕZ�
PDWHULDOODUÕ� RTÕZ� WiVLULQH� L\H�� VHEHEL� VWXGHQW� y]� WD\DUOÕT�
GiUHMHVLQ�REHNWLY�EDKDODZ��GiVW~UL\�PD۪OÕZPDW�GHUHNOHULQH�
\DPDVD� HOHNWURQ� VDEDTOÕTODUGÕ RTÕWÕZ۪D� VKDTÕUDGÕ� KiP�
~\UHQLZGL�EDVOD\GÕ�

��� (OHNWURQ� PiVHOHOHU� UROLQ� DWTDUDWX۪ÕQ� HOHNWURQ�
EDVSDODU��2ODU�EyOHN�\DPDVD�WROÕT�iPHOGHJL�EROÕZÕ�P~PNLQ�
ERO۪DQ� VKHVKLPOHU� PHQHQ� PiOLP� ELU� WiU]GH� LVOHQJHQ�
ZD]Õ\SDODU�NRPSOHNVLQ�DĔODWDGÕ��%XO�HOHNWURQ�VDEDTOÕTODUGD�
iGHWWH� KiU� W~UGHJL� MiUGHPOHU� W~UL�� TROODQED� NHVWHOHUL� EDU��
6WXGHQW� PiVHOHOHUGL� iGHWL\� XVÕOODUGDQ� SD\GDODQÕS� VKHVKHGL�
KiP� WHN� MXZPDTODZVKÕ� MXZDSWÕ� NLULWHGL�� %XQGD\�
SURJUDPPD۪D� PÕVDO� HWLS� ©;LPL\D� ER\ÕQVKD� NRPS\XWHUOL�
PiVHOHOHU� WRSODPÕ�� ;LPL\DOÕT� ELULNSHOHUGLĔ� IRUPXODODUÕQ�
SD\GD�HWLZª�EROÕS�WDEÕODGÕ��

��� ;LPL\DOÕT� PiVHOHOHUGL� VKHVKLZ� XVKÕQ� LQWHUDNWLY�
PXOWLPHGL\DOÕ� y]� � y]LQ� RTÕWÕZ� TROODQEDVÕ�� RQÕ� MDUDWÕZ�
RTÕZVKÕQÕĔ� RTÕWÕZVKÕ� PHQHQ� LQGLYLGXDO� MXPÕVÕ� PRGHOLQH�
WL\NDUODQ۪DQ� >�@�� %XO� RTÕZ� HOHNWURQ� VDEDTOÕTODU� iPHOL\DWÕ�
RTÕZVKÕODU� XVKÕQ� M~Gi� TÕ]ÕT�� 2O� PiVHOHQL� VKHVKLZ� ~OJLOHUL�
ERO۪DQ� iSLZD\Õ� PiVHOH� NLWDEÕQDQ� D\ÕUPDVKÕOÕ۪Õ� VRQGD��
VWXGHQW� PiVHOHOHU� VKHVKLZ� SURFHVLQ� EDVTÕVKSD� � EDVTÕVK�
DWTDUDGÕ�� 7HN� MXZPDTODZVKÕ� HPHV�� EiONLP DUDOÕT�
MXZDSODUGD� NLULWLOHGL�� 0iVHOH� ORJLNDOÕT� ED\ODQÕVTDQ�
EyOHNOHUJH� EyOLQHGL�� RODUGÕĔ� KiU� ELUL� MXZPDTODZVKÕ�
MXZDS۪D� DOÕS� NHOHWX۪ÕQ� VKHVKLP� EDVTÕVKÕ� EROÕS� WDEÕODGÕ��
6KHVKLPQLĔ�TiOHJHQ�HOHPHQWLQ�RUÕQODZ�XVKÕQ� VWXGHQW�R۪DQ�
EHULOJHQ�VRUDZ۪D�MXZDS�EHULZL�NHUHN��-XZDSODU�ED\ODQÕVÕZ�
D\QDVÕ�yOVKHPLQGH�HUNLQ�IRUPDGD�EHULOHGL��
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