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EURQVWLMG�� GH� 5RPHLQVH� WLMG� HQ� GH� PLGGHO�
HHXZHQ�� 9DQ�ZROYHUZHUNLQJ�ELMYRRUEHHOG�ZRUGW�
YHUWHOG� KRH� MH� PRHW� VSLQQHQ� PHW� HHQ� VSLQWRO��
ZRUGW� NRUW� KHW� SULQFLSH� YDQ� NDDUWZHYHQ� HQ�
ZHYHQ�RS� HHQ�ZHHIJHWRXZ�XLWJHOHJG�HQ�ZRUGW�
EHVFKUHYHQ� KRH� MH� YLOW� NXQW�PDNHQ��(ON� RQGHU�
ZHUSMH� EHVODDW� JHPLGGHOG� ppQ� SDJLQD� HQ� GH�
VWXNMHV� ]LMQ� GXV�]HHU�EHNQRSW��PDDU�JHYHQ�ZHO�
HHQ�JRHG�EHHOG���
+HW� ODDWVWH� ERHNMH� EHYDW� GH� EHVFKULMYLQJ� YDQ�
�������� MDDU� HHWFXOWXXU��(U�ZRUGW�HHQ�RYHU]LFKW�
JHJHYHQ�YDQ�GH�EHUHLGLQJ�YDQ�YRHGVHO�YDQ�KHW�
SDOHROLWKLFXP�WRW�HQ�PHW�GH�5RPHLQVH�WLMG��PHW�
ELM� HONH� SHULRGH� HQNHOH� UHFHSWHQ�RP�]HOI� HHQV�
XLW� WH� SUREHUHQ�� 9DQ� HLNHOEULM� WRW� VDXV� YRRU�
]DFKWJHNRRNWH� HLHUHQ�� 'H� ODDWVWH� KRRIGVWXNMHV�
EHVFKULMYHQ�GH�DUFKHRORJLVFKH�EURQQHQ�YRRU�GH�
VWXGLH�YDQ�YRHGLQJ�LQ�KHW�YHUOHGHQ��ZDDUELM�PHQ�
R�D�� GLHSHU� LQJDDW� RS� GH� OLFKDPHOLMNH� NHQPHU�
NHQ�� GLH� RQWVWDDQ� ZDQQHHU� PHQ� ]LFK� DDQ� HHQ�
EHSDDOG�GLHHW�KRXGW��
'H� ERHNMHV� KHEEHQ� DOOH� GULH� ]HNHU� HHQ� JURWH�
HGXFDWLHYH� ZDDUGH�� =H� JHYHQ� EHNQRSW� KXQ�
LQIRUPDWLH� ZHHU� HQ� VSRUHQ� GH� OH]HU� GDDUPHH�
DDQ� RYHU� GH� YHUVFKLOOHQGH� RQGHUZHUSHQ� HHQV�
ZDW�PHHU�WH�OH]HQ��
�
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:HUNSODDWV�XLW�GH�LMVWLMG�
�
,Q� KHW� NDGHU� YDQ� GH� WLMGHOLMNH� WHQWRRQVWHOOLQJ�
�([SHULPHQWHOOH� $UFKlRORJLH� LQ� 'HXWVFKODQG��
/RNDOWHLO� (LV]HLWZHUNVWDWW�� JDI� KHW� 8UJHVFKLFKW�
OLFKHV� 0XVHXP� %ODXEHXUHQ� HHQ� EHJHOHLGHQG�
ERHNMH� XLW�� 'LW� EHYDW� ELMGUDJHQ� RYHU� GLYHUVH�
XLWJHYRHUGH� H[SHULPHQWHQ� PHW� IRWR
V� HQ�
GXLGHOLMNH� LQIRUPDWLH��'RRU� DOOH� VFKULMYHUV�ZRUGW�
VWHHGV� WHUXJJHJUHSHQ� RS� GH� DUFKHRORJLVFKH�
FRQWH[W� HQ� GH� HYHQWXHHO� YRRUKDQGHQ� ]LMQGH�
HWQRJUDILVFKH�LQIRUPDWLH���
'H�YROJHQGH�RQGHUZHUSHQ�NRPHQ�DDQ�ERG��KHW�
YLOOHQ� YDQ� GLHUHQ� PHW� VWHQHQ� ZHUNWXLJHQ��
JHEUXLNVVSRUHQDQDO\VH�� KHW� PDNHQ� YDQ� EHQHQ�
IOXLWHQ�� KHW� YHUNULMJHQ� HQ�EHKRXGHQ�YDQ�QDWXXU�
OLMNH�NOHXUVWRIIHQ�� LYRRUEHZHUNLQJ��KHW�EHZHUNHQ�
YDQ� JLW�� KHW� PDNHQ� YDQ� MRQJ�SDOHROLWLVFKH�

VLHUDGHQ��OHGHUHQ�NOHGLQJ�YDQ�EHJLQ�WRW�HLQG��KHW�
PDNHQ�YDQ�EHQHQ�QDDOGHQ��YXXU�PDNHQ��NRNHQ�
LQ� KXLGHQ�� KLWWHZHUNLQJ� RS� VWHQHQ�� KHW�
RQGHU]RHN� QDDU� SRVW�GHSRVLWLRQHOH� SURFHVVHQ�
LQ� HHQ� H[SHULPHQWHOH� YLQGSODDWV� HQ� HHQ� LQWHU�
SUHWDWLH� YDQ� ZRRQPRJHOLMNKHGHQ� LQ� SDOHR�
OLWLVFKH�JURWWHQ��
DIE����([SHULPHQWHOH�YXXUVWHHQVODJSODDWV�
�
+DKQ��/DX[PDQQ��6FKHHU�HQ�6LPRQ�EHVFKULMYHQ�
KRH� ]LM� MDUHQ� JHOHGHQ� HHQ� H[SHULPHQWHOH�ZHUN�

SODDWV�DDQOHJGHQ�LQ�HHQ�ERVULMNH�RPJHYLQJ�PHW�
GH�QDDP�¶'HU�6SLW]H�6WHLQ·��'H�ZHUN]DDPKHGHQ�
GLH� ]LM� GDDU�YHUULFKWWHQ�ZDUHQ�RQGHU�DQGHUH�KHW�
EHNDSSHQ� YDQ� YXXUVWHHQ��KHW�VODFKWHQ�YDQ�HHQ�
KDDV��KHW�VQLMGHQ�YDQ�KRXW�HQ�KHW�NRNHQ�LQ�HHQ�
KXLG� RS� YXXU�� $OOHV� ZHUG� GRRU� HHQ� RI� WZHH�
SHUVRQHQ� XLWJHYRHUG� HQ� JHGRFXPHQWHHUG� HQ�
VORWWH� OHJGH�PHQ� YDVW�ZDDU� DOOH� �UHVWHQ�� ODJHQ��
3DV� HOI� MDDU� ODWHU� ZHUG� GH]H� SOHN� ZHHU� RSJH�
JUDYHQ� GRRU� PHQVHQ� PHW� ]R� ZHLQLJ� PRJHOLMN�
YRRUNHQQLV�� ]RGDW� ]RZHO� WDSKRQRPLH�� HURVLH��
VHGLPHQWDWLHSURFHVVHQ� HQ� LQWHUSUHWDWLH� YDQ�
LQYORHG�]LMQ�RS�KHW�RQGHU]RHN��
+RHZHO� PHQ� YHUZDFKW� KDG�� GDW� GH� DUWHIDFWHQ�
VOHFKW� ZHLQLJ� LQ� GH� JURQG� YHUGZHQHQ� ]RXGHQ�
]LMQ�� EOHHN� ELM� GH� HHUVWH� YHOGYHUNHQQLQJ� GDW� HU�
PDDU� HUJ� ZHLQLJ� VWXNNHQ� DDQ� GH� RSSHUYODNWH�
ODJHQ��0HQ�FRQFOXGHHUGH�GDW�GH�UHVW�RI�ZHJJH�
VSRHOG�PRHVW�]LMQ��RI�RYHUJURHLW�RI�LQ�GH�ERGHP�
JHWUDSW� PRHVW� ]LMQ�� 0HQ� PRHVW� KHW� JHELHGMH�
GXV� RSJUDYHQ�� %LM� KHW� WHU� SHUVH� JDDQ� YDQ� KHW�
ERHNMH�ZDV�GH�XLWZHUNLQJ�YDQ�GH�UHVXOWDWHQ�QRJ�
QLHW� JHKHHO� YROWRRLG�� 7RFK� NXQQHQ� GH� HHUVWH�
FRQFOX�VLHV�DO�JHWURNNHQ�ZRUGHQ��PHQ�RQWGHNWH�
HHQ� GXLGHOLMN� JURRW� WH� NRUW� DDQ� GRNXPHQWDWLH�
YDQ� GH� H[SHULPHQWHQ�� ZDDUELM� WH� ZHLQLJ� IRWR
V�
ZHUGHQ� JHPDDNW� HQ� GH� DUWHIDFWHQ� WH�
RQQDXZNHXULJ� ZHUGHQ� LQJHWHNHQG�� +HW� LV�
GXLGHOLMN� GDW� VRPPLJH� DFWLYLWHLWHQ� RYHU� KHW�
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KRRIG� ZHUGHQ� JH]LHQ� HQ� DQGHUH� YHUNHHUG�
ZHUGHQ�JHwQWHU�SUHWHHUG��+HW� KDDUGMH� GDW�PDDU�
HHQ� SDDU� XXU� KDG� JHEUDQG�� ZHUG� HFKWHU� ZHO�
KHUNHQG���
¶(LV]HLWZHUNVWDWW·� EHYDW� LQWHUHVVDQWH� DUWLNHOHQ�
YRRU� KHQ� GLH� ZDW� VHULHX]HU� PHW� H[SHULPHQWHOH�
DUFKHRORJLH�EH]LJ�ZLOOHQ�]LMQ��+HW�LV�WH�EHVWHOOHQ�
ELM�KHW�PXVHXP�]HOI��
�
$QQH� 6FKHHU� �HG��� (LV]HLWZHUNVWDWW�� ([SHULPHQWHOOH�
$UFKlRORJLH�� 0XVHXPKHIW� ��� 8UJHVFKLFKWOLFKHV�
0XVHXP� %ODXEHXUHQ�� ������ ���� SJ��� ��� DIE�� �]�Z���
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7H� EHWVHOOHQ� ELM�� 8UJHVFKLFKWOLFKHV� 0XVHXP� %ODX�
EHXUHQ��.DUOVWUDVVH�����'�������%ODXEHXUHQ��7HO�����
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¶&XOWXXU�HQ�6FKRRO·�
'H�1RWLWLH�YDQ�KHW�0LQLVWHULH�YDQ��
2QGHUZLMV��&XOWXXU�HQ�:HWHQVFKDSSHQ�
�
,Q� VHSWHPEHU� YDQ� ����� LV�GH�QRWLWLH�&XOWXXU�HQ�
6FKRRO�YDQ�KHW�0LQLVWHULH�YDQ�2QGHUZLMV��&XOWXXU�
HQ� :HWHQVFKDSSHQ�� YHUVFKHQHQ�� +HW� GRHO� YDQ�
GH�QRWLWLH�LV�HHQ�KDQGUHLNLQJ�WH�ELHGHQ�YRRU�HHQ�
YHUVWHUNLQJ� YDQ� GH� UHODWLH� FXOWXXU� HQ� RQGHUZLMV�
�G�Z�]�� EDVLVRQGHUZLMV� HQ� YRRUWJH]HW�
RQGHUZLMV���*HGDFKW�ZRUGW�DDQ��VDPHQZHUNLQJ�
WXVVHQ� VFKROHQ� HQ� FXOWXUHOH� LQVWHOOLQJHQ�� ,Q� GH�
QRWLWLH� ZRUGHQ� HQNHOH� YRRUEHHOGHQ� YDQ� UHHGV�
EHVWDDQGH� SURMHFWHQ� YHUPHOG�� $UFKHRORJLVFKH�
SURMHFWHQ� RQWEUHNHQ� HFKWHU� KLHUELM�� 'H� QRWD�
ELHGW� ZHO� GLYHUVH� PRJHOLMNKHGHQ� RP� QLHXZH�
SURMHFWHQ� PHW� DOOHUOHL� DUFKHRORJLVFKH� HQ�RI�
FXOWXUHOH�LQVWHOOLQJHQ�YRRU�VFKROHQ�RS�WH�VWDUWHQ��
9RRU� GH� WRVWDQGNRPLQJ� YDQ�GH� QRWLWLH�]LMQ�HHQ�
DDQWDO�FXOWXUHOH�LQVWHOOLQJHQ�JHFRQVXOWHHUG��9RRU�
ZDW� EHWUHIW� DUFKHRORJLH� ]LMQ� GLW�� $UFKHRORJLVFK�
,QIRUPDWLH�&HQWUXP� �$�,�&����5LMNVGLHQVW�YRRU�KHW�
2XGKHLGNXQGLJ� %RGHPRQGHU]RHN� �5�2�%����
5LMNV�GLHQVW� YRRU� GH� 0RQXPHQWHQ]RUJ��
�5�G�0�=��� HQ� GH� 9HUHQLJLQJ� YRRU�
5LMNVJHVXEVLGLHHUGH�0XVHD���
([HPSODUHQ� YDQ� GH]H� QRWLWLH� NDQ� PHQ�
WHOHIRQLVFK� RI� VFKULIWHOLMN� EHVWHOOHQ� ELM� KHW�
'LVWULEXWLHFHQWUXP�6GX��'23��RQGHU�YHUPHOGLQJ�
YDQ�KHW�,6%�QXPPHU��
$GUHV��� 'LVWULEXWLHFHQWUXP�6GX�'23��
� 3RVWEXV��������
� �����*.�'HQ�+DDJ��
� 7HO��������������

0LQLVWHULH� YDQ� 2�&�� HQ� :��� &XOWXXU� HQ� VFKRRO��� 6GX�
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$UFKHRORJLVFK�-DDUERHN������
�
,Q� QRYHPEHU� YDQ� KHW� DIJHORSHQ� MDDU� ZHUG�
WLMGHQV�GH�5HXYHQVGDJHQ��KHW�MDDUOLMNVH�FRQJUHV�
YRRU� GH� DUFKHRORJLHEHRHIHQDUHQ� LQ�1HGHUODQG��
KHW� HHUVWH� H[HPSODDU� YDQ� KHW� DUFKHRORJLVFK�
MDDUERHN� ����� XLWJHUHLNW�� +HW� DUFKHRORJLVFK�
MDDUERHN� LV� HHQ� QLHXZ� LQLWLlWLHI� GDW� GRRU� GH�
6WLFKWLQJ� YRRU� GH� 1HGHUODQGVH� $UFKHRORJLH�
�61$�� LQ� QDXZH� VDPHQZHUNLQJ� PHW� GH� 5LMNV�
GLHQVW� YRRU� 2XGKHLGNXQGLJ� %RGHPRQGHU]RHN�
ZHUG� JHUHDOLVHHUG�� 7KHR� +ROOHPDQ�� MRXUQDOLVW�
YRRU� RQGHU� DQGHU� 15&� +DQGHOVEODG� HQ� GH�
*HOGHUODQGHU�� KHHIW� QD� GLYHUVH� JHVSUHNNHQ�
JHKRXGHQ�WH�KHEEHQ�HHQ�YORW�HQ�ERHLHQG�ERHN�
MH� JHVFKUHYHQ� RYHU� GH� KXLGLJH� VWDQG� YDQ� GH�
1HGHUODQGVH�DUFKHRORJLH��
'H� UHHNV� YDQ�ERHNHQ�GLH� LQ�GH�NRPHQGH�MDUHQ�
PRHW�JDDQ�YHUVFKLMQHQ�PRHWHQ�HHQ�EHHOG�JDDQ�
JHYHQ� YDQ� GH� DUFKHRORJLHEHGULMYLQJ� LQ� 1HGHU�
ODQG��]RZHO�KHW�¶EHGULMI·�HQ�GH�UHVXOWDWHQ�DOV�RRN�
GH�PHWKRGHQ� HQ� WHFKQLHNHQ�� ,Q�GLW�HHUVWH� MDDU�
ERHN�SUREHHUW�+ROOHPDQ�]R�JRHG�PRJHOLMN�HHQ�
LQWURGXFWLH�WH�JHYHQ�RS�KHW�JHKHOH�ZHUNYHOG���
+HW� ERHN� LV� RS� WH� GHOHQ� LQ� GULH� VWXNNHQ�� $OV�
HHUVWH� GH� LQWURGXFWLH� LQ� KHW� YDNJHELHG�� 'LW�
EHWUHIW� RQGHU� DQGHUH� GH� UHJHOLQJ� URQGRP�
DUFKHRORJLVFKH� YRQGVWHQ� HQ� YHOGRQGHU]RHN� HQ�
KHW�9HUGUDJ�YDQ�0DOWD�HQ�GH�XLWZHUNLQJ�GDDUYDQ�
RS�GH�1HGHUODQGVH�DUFKHRORJLHEHRHIHQLQJ��+HW�
WZHHGH� GHHO� ULFKW� ]LFK� YRRUDO� RS� GH� GLYHUVH�
RQGHU]RHNVSURMHFWHQ� ]RDOV� GH]H� QX� LQ� 1HGHU�
ODQG� ZRUGHQ� XLWJHYRHUG�� $DQ� ERG� NRPW�RQGHU�
DQGHUH� KHW� DUFKHRORJLVFK� RQGHU]RHN� ELM� GH�
%HWXZHURXWH�� KHW� RQGHU]RHN� QDDU� HHQ� PHVR���
QHROLWLVFK�YLQGSODDWV�RQGHU�GH�$��� LQ�GH�)OHYR�
SROGHU�HQ�¶3LRQLHUV·�RQGHU]RHN�QDDU�GH�YURHJVWH�
EHZRQLQJ� YDQ� (XURSD� HQ� GH� EHZRQLQJ� YDQ�
]XLGHOLMN� 1HGHUODQG� JHGXUHQGH� GH� ODWH� LM]HUWLMG�
HQ� GH� 5RPHLQVH� WLMG�� 2RN� EXLWHQODQGV� RQGHU�
]RHN�LQ�(J\SWH�HQ�*ULHNHQODQG�ZRUGW�EHOLFKW��
,Q�KHW�GHUGH�VWXN�YDQ�KHW�ERHN�ZRUGW�DDQGDFKW�
EHVWHHG� DDQ� WHFKQLHNHQ� ELQQHQ� KHW� DUFKHROR�
JLVFK� RQGHU]RHN�� ]RDOV� GH� GLYHUVH� WRHSDV�
VLQJHQ�YDQ�GH�FRPSXWHU�HQ�KHW�KHEEHQ�YDQ�HHQ�
HLJHQ� :(%�VLWH� RS� ,QWHUQHW�� 7HYHQV� ZRUGW� HU�
JHNHNHQ� QDDU� GH� ZHUN]DDPKHGHQ� YDQ� HHQ�
VWDGV���HHQ�DPDWHXU��HQ�HHQ�RQGHUZDWHUDUFKHR�


