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ɐɟɥɶ�ɪɚɛɨɬɵ�–�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɚ�ɫɢɧɬɟɡɚ�ɮɭɪɮɭɪɢɥɨɜɵɯ�ɨɥɢɝɨɦɟɪɨɜ�ɫ�ɜɵɫɨɤɨɣ�ɦɨɥɟɤɭɥɹɪɧɨɣ�ɦɚɫɫɨɣ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�
ɫɨɨɬɧɨɲɟɧɢɹɯ�ɮɭɪɮɭɪɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ�ɢ�ɝɢɞɪɨɤɫɢɥɫɨɞɟɪɠɚɳɟɝɨ�ɩɨɥɢɷɮɢɪɩɨɥɢɨɥɚ��ɉɨɤɚɡɚɧɨ�ɜɥɢɹɧɢɟ�ɫɩɨɫɨɛɚ�ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɰɟɫɫɚ�
ɧɚ�ɜɵɯɨɞ�ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ�ɮɭɪɮɭɪɢɥɨɜɨɝɨ�ɨɥɢɝɨɦɟɪɚ�–�ɩɪɢ�ɨɞɧɨɫɬɚɞɢɣɧɨɦ�ɦɟɬɨɞɟ�ɫɢɧɬɟɡɚ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɤɨɥɢɱɟɫɬɜɚ�ɮɭɪɮɭ�
ɪɢɥɨɜɨɝɨ� ɫɩɢɪɬɚ� ɨɬ� ��� ɞɨ� ���ɦɨɥɟɣ� ɧɚ� �� ɦɨɥɶ� ɩɨɥɢɷɮɢɪɩɨɥɢɨɥɚ�� � ɜɵɯɨɞ� ɤɨɧɟɱɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫ� ���� ɞɨ� ����� ɩɨ-
ɜɢɞɢɦɨɦɭ�ɜɫɥɟɞɫɬɜɢɟ�ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɝɨ�ɷɮɮɟɤɬɚ��ɜɵɡɵɜɚɸɳɟɝɨ�ɝɟɥɟɨɛɪɚɡɨɜɚɧɢɟ�ɫɢɫɬɟɦɵ��ȼ�ɨɬɥɢɱɢɟ�ɨɬ�ɟɞɢɧɨɜɪɟɦɟɧɧɨɝɨ�ɜɜɟɞɟ�
ɧɢɹ�ɤɚɬɚɥɢɡɚɬɨɪɚ�ɟɝɨ�ɞɨɡɢɪɨɜɚɧɧɵɣ�ɜɜɨɞ�ɩɨɡɜɨɥɹɟɬ�ɪɟɝɭɥɢɪɨɜɚɬɶ�ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�ɪɟɚɤɰɢɢ�ɢ��ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɩɪɟɞɨɬ�
ɜɪɚɬɢɬɶ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ�ɝɟɥɟɨɨɛɪɚɡɨɜɚɧɢɟ��Ɍɚɤ��ɩɪɢ�ɩɨɷɬɚɩɧɨɦ�ɞɨɛɚɜɥɟɧɢɟ�ɤɚɬɚɥɢɡɚɬɨɪɚ�ɜɵɯɨɞ�ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ�ɮɭɪɮɭ�
ɪɢɥɨɜɨɝɨ�ɨɥɢɝɨɦɟɪɚ�ɜɨɡɪɚɫɬɚɟɬ�ɫ������ɞɨ�������ɩɪɢ�ɢɡɦɟɧɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɮɭɪɮɭɪɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ�ɨɬ����ɞɨ����ɦɨɥɟɣ�ɧɚ���ɦɨɥɶ�
ɩɨɥɢɷɮɢɪɩɨɥɢɨɥɚ��ɜɡɹɬɨɝɨ�ɞɥɹ�ɫɢɧɬɟɡɚ��ɂɫɫɥɟɞɨɜɚɧɢɟɦ�ɨɬɜɟɪɠɞɟɧɢɹ�ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ�ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ�ɮɭɪɮɭɪɢɥɨɜɵɯ�ɨɥɢ�
ɝɨɦɟɪɨɜ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɦɨɥɶɧɨɝɨ�ɫɨɨɬɧɨɲɟɧɢɹ�ɮɭɪɮɭɪɢɥɨɜɵɣɫɩɢɪɬ��ɩɨɥɢɷɮɢɪɩɨɥɢɨɥ�ɜɨɡɪɚɫɬɚɟɬ�ɜɵɯɨɞ�ɝɟɥɶ�ɮɪɚɤ�
ɰɢɢ�ɨɬ� � ����ɞɨ������ Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɨɜɟɞɟɧɧɵɟ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɡɜɨɥɢɥɢ� ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɬɶ� ɫɬɭɩɟɧɱɚɬɵɣ�
ɪɟɠɢɦ�ɫɢɧɬɟɡɚ�ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ�ɮɭɪɮɭɪɢɥɨɜɵɯ�ɨɥɢɝɨɦɟɪɨɜ�� 

 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɨɥɢɷɮɢɪɩɨɥɢɨɥ��ɫɨɩɨɥɢɤɨɧɞɟɧɫɚɬ��ɜɪɟɦɹ�ɝɟɥɟɨɛɪɚɡɨɜɚɧɢɹ��ɦɚɥɟɢɧ�ɚɧɝɢɞɪɢɞ� 
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7DGTLTRWQLQJ� PDTVDGL� –� \XTRUL� PROHNXO\DU� PDVVDOL� IXUIXULO� ROLJRPHUODULQL� GDVWODENL� PRQRPHUODU� EɨµOJDQ� IXUIXULO� VSLUWD� YD�

JLGURNVLOVDTORYFKL�SROLHILUSROLROQLQJ�WXUOL�PRO\DU�QLVEDWODULGD�VLQWH]�TLOLVK� MDUD\RQLQL� WDGTLT�TLOLVKGLU��%XQGD�MDUD\RQQL�ROLE�ERULVK�XVXO�
ODULQL�\DNXQL\�PDKVXORW�EɨµOJDQ�\XTRUL�PROHNXO\DU�PDVVDOL� IXUIXULO�ROLJRPHULQLQJ�FKLTLVK�XQXPLJD�WD¶VLUL�NɨµUVDWLOJDQ�–�VLQWH]QL�ELU�ERV�
TLFKGD�ROLE�ERULVKGD�IXUIXULO�VSLUW�PLTGRULQL���PRO�SROLHILUJD�QLVEDWDQ����GDQ����PROJD�RVKLULVK��VLVWHPDQLQJ�JHO�[RVLO�EɨµOLVKLQL�NHOWLULE�
FKLTDUDGLJDQ�\XTRUL�HN]RWHUPL\D� WXID\OL�� � \DNXQL\�PDKVXORWQLQJ�FKLTLVK�XQXPL����GDQ�����JDFKD�NDPD\LVKLJD�ROLE�NHOGL��%XQGDQ� IDUTOL�
NDWDOL]DWRUQL��EɨµOLE�EɨµOLE�TɨµVKLVK�UHDNVL\D�HN]RWHUPLN�HIIHNWLQL�URVWODVK�LPNRQLQL�EHUDGL�YD�VKXQGD\�TLOLE�EDU�YDTW�JHO�NHOLVK�ROGLQL�RODGL��
.DWDOL]DWRUQL�ERVTLFKPD�ERVTLFK�TɨµVKLVKGD�\XTRUL�PROHNXO\DU�PDVVDOL�IXUIXULO�ROLJRPHULQLQJ�FKLTLVK�XQXPL����PRO�SROLHILU�SROLROJD�QLV�
EDWDQ�IXUIXULO�VSLUWLQLQJ�PLTGRULQL����GDQ����PROJDFKD�RVKLULOJDQGD�������GDQ�������JDFKD�ɨµVLVKL�NX]DWLOJDQ��6LQWH]�TLOLQJDQ�\XTRUL�PROH�
NXO\DU�PDVVDOL� IXUIXULO�ROLJRPHUODULQLQJ�TRWLVKLQL�WDGTLT�TLOLE�NɨµUVDWLGLNL��VLQWH]�XFKXQ�ROLQJDQ�IXUIXULO�VSLUWLQLQJ�PLTGRULQL�RUWLVKL�ELODQ�
JHO�IUDNVL\DQLQJ�FKLTLVKL����GDQ������JDFKD�ɨµVLVKL�NX]DWLOJDQ��6KXQGD\�TLOLE��ROLE�ERULOJDQ�WL]LPOL�WDGTLTRWODU�\XTRUL�PROHNXO\DU�PDVVDOL�
IXUIXULO�ROLJRPHUODULQL�ERFKTLFKOL�VLQWH]�TLOLVK�UHMLPLQL�LOPL\�DVRVODVK�LPNRQLQL�EHUGL� 

 
ɄɚOLW�VR൏]ODU��SROLHILU�SROLRO��VRSROLNRQGHQVDW��JHOODQLVK�YDTWL��PDOHLQ�DQJLGULG� 
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7KH�SXUSRVH�RI�WKH�ZRUN�LV�WR�VWXG\�WKH�SURFHVV�RI�V\QWKHVLV�RI�IXUIXU\O�ROLJRPHUV�ZLWK�KLJK�PROHFXODU�ZHLJKW�DW�YDULRXV�UDWLRV�RI�

IXUIXU\O�DOFRKRO�DQG�K\GUR[\O-FRQWDLQLQJ�SRO\HWKHU�SRO\RO��7KH�LQIOXHQFH�RI�WKH�SURFHVV�PHWKRG�RQ�WKH�\LHOG�RI�KLJK-PROHFXODU�IXUIXU\O�ROLJR�
PHU�LV�VKRZQ�-�ZLWK�D�RQH-VWHS�V\QWKHVLV�PHWKRG�ZLWK�DQ�LQFUHDVH�LQ�WKH�DPRXQW�RI�IXUIXU\O�DOFRKRO�IURP����WR����PROHV�SHU���PROH�RI�SRO\�
HWKHU�SRO\RO��WKH�\LHOG�RI�WKH�ILQDO�SURGXFW�GHFUHDVHV�IURP�����WR������DSSDUHQWO\�GXH�WR�KLJK�H[RWKHUPLF�HIIHFWV��FDXVLQJ�JHODWLRQ�V\VWHPV��
,Q�FRQWUDVW�WR�WKH�RQH-WLPH�LQWURGXFWLRQ�RI�WKH�FDWDO\VW��LWV�GRVHG�LQWURGXFWLRQ�DOORZV�\RX�WR�UHJXODWH�WKH�H[RWKHUPLF�HIIHFW�RI�WKH�UHDFWLRQ�
DQG��WKXV��SUHYHQW�SUHPDWXUH�JHODWLRQ��7KXV��ZLWK� WKH�JUDGXDO�DGGLWLRQ�RI�D�FDWDO\VW�� WKH�\LHOG�RI�KLJK�PROHFXODU�ZHLJKW�IXUIXU\O�ROLJRPHU�
LQFUHDVHV� IURP������WR�������ZKHQ�WKH�DPRXQW�RI�IXUIXU\O�DOFRKRO�FKDQJHV� IURP����WR����PROHV�SHU���PROH�RI�SRO\HWKHU�SRO\RO� WDNHQ�IRU�
V\QWKHVLV��$�VWXG\�RI�WKH�FXULQJ�RI�V\QWKHVL]HG�KLJK-PROHFXODU�IXUIXU\O�ROLJRPHUV�VKRZHG�WKDW�ZLWK�DQ�LQFUHDVH�LQ�WKH�PRODU�UDWLR�RI�IXUIXU\O�
DOFRKRO��SRO\HWKHU�SRO\RO��WKH�\LHOG�RI�WKH�JHO�IUDFWLRQ�LQFUHDVHV�IURP�����WR������7KXV��WKH�V\VWHPDWLF�VWXGLHV�FDUULHG�RXW�PDGH�LW�SRVVLEOH�
WR�VFLHQWLILFDOO\�VXEVWDQWLDWH�WKH�VWHSZLVH�V\QWKHVLV�RI�KLJK-PROHFXODU�IXUIXU\O�ROLJRPHUV� 

 
.H\ZRUGV��SRO\HVWHU�SRO\RO��FRSRO\FRQGHQVDWH��JHODWLRQ�WLPH��PDOHLF�DQK\GULGH� 

.LULVK 

.LP\R� VDQRDWLQLQJ� DVRVL\� [RP� DVK\R� WXU�
ODULGDQ� ELUL� KLVREODQJDQ� WDELL\� JD]� YD� QHIW�
]DKLUDODULQL� NDPD\LE� ERULVKL� VDEDEOL� ELRPDVVDQL�
TD\WD� LVKODVK� DVRVLGD� WXUOL� NLP\RYL\� PRGGD� YD�
ELULNPDODUQL� \DUDWLVK�GRO]DUE�PXDPPR�ERCOLE�TRO�

GL�� %X� PXDPPRQL� LMREL\� \HFKLPL� LTWLVRGL\�
WRPRQGDQ� VDPDUDJD� ROLE� NHODGL� YD� \XTRUL�
PROHNXODOL� ELULNPDODU� NLP\RVLQLQJ� NDP�
RµUJDQLOJDQ�WDUPRJµLQL�\DQDGD�ULYRM�WRSLVKLJD�KLVVD�
TRµVKD� RODGL��%X� ERUDGD� IXUDQ� SROLPHUODUL� DORKLGD�
DKDPL\DW�NDVE�HWPRTGD��1H\WUDO�PXKLWGD��QLVEDWDQ�
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SDVW� KDURUDWODUGD� ����-���� ɨ&�� WLNLOJDQ� KROJD� RµWD�
RODGLJDQ� IXUDQ� ROLJRPHUODULQL� VLQWH]� TLOLVK� XODUQL�
WLNLOJDQ� KROJD� RµWND]LVK�PH[DQL]PODULQL� RµUJDQLVK�
SROLPHU� VRKDVLGD� \DQJL� WXUGDJL� SROLPHUODU� VLQWH]�
TLOLVKJD� LPNRQ� \DUDWDGL� >�@�� 8VKEX� WXUGDJL�
SROLPHUODUQL� VLQWH]� TLOLVK� YD� XODUQL� IL]LN�PH[DQLN�
YD� WHUPLN� [RVVDODULQL� \D[VKLODVK� RC]LJD� [RV�
PXUDNNDEOLNND� HJD� ERµOJDQ� WDGTLTRWODUQL� DPDOJD�
RVKLULVKQL� WDTD]R� HWDGL� >�@�� )XUDQ� SROLPHUODUL� YD�
IXUIXULO� VSLUW� ROLJRPHUODUL� XVWLGD� EXJXQJL� NXQJD�
TDGDU�NRCSODE�WDGTLTRWODU�DPDOJD�RVKLULOJDQ�ERCOLE��
QDWLMDODULJD� NRCUD� XODU� WDGELT� TLOLQJDQ� WXUOL�
\RCQDOLVKODU� DGDEL\RWODU� YD� LOPL\� MXUQDOODU� DVRVLGD�
RCUJDQLOGL�� )XUDQ� SROLPHUODUL� YD� XODU� DVRVLGDJL�
ROLJRPHUODU��NRPSR]LWVL\DODU�RC]ODULGD�PXVWDKNDP�
IL]LN-�NLP\RYL\�YD�WH[QLN�[XVXVL\DWODUQL�QRPR\RQ�
TLODGL�� 0DVDODQ� IXUDQ� SROLPHUODUL� VLOLNDWODU� ELODQ�
KRVLO� TLOLQJDQ� NRPSR]LWVL\DODUL� [XVXVDQ� IXUIXULO�
VSLUW� YD� IXUIXULO� NLULWLOJDQLGDQ� VRCQJ� SR�
OLPHUVLOLNDWODUQLQJ�VLTLOLVK�PH[DQL]PL�RCUJDQLOJDQ��
1DWLMDGD� HQJ� \D[VKL� IL]LN-NLP\RYL\� YD� WH[QLN�
[XVXVL\DWODUJD� HJD� ERCOJDQ� RSWLPDO� UDPND� SR�
OLPHUVLONDW� NRPSR]LWVL\DVL� DQLTODQJDQ�� 0DCOXP�
ERCOGLNL� SROLPHU� NRPSR]LWVL\DODUJD� TRCVKLOJDQGD�
RGDWGDJL� PRQR� TR
VKLPFKDODUJD� QLVEDWDQ� NR
S�
IXQNWVLRQDO� TR
VKLPFKDODUQLQJ� DI]DOOLJL� DQLTODQGL��
6KX�ELODQ�ELUJD��SROLPHUVLOLNDWODUQLQJ�IL]LN��NLP\R-
YL\�YD�ELRORJLN�[XVXVL\DWODULQL�RVKLULVKJD�HULVKLOGL�
>�@��)XUDQ�ROLJRPHUODUL�NRCSLNOL�SROLPHUODU�ROLVKGD�
KDP� NHQJ�PLTGRUODUGD� IR\GDODQLOJDQ�� %XQGD�PR�
FKHYLQD� IRUPDOGHJLG� TDWURQODUL� \RUGDPLGD� NRCSLN�
KRVLO� TLOLVK� XFKXQ� NRPSR]LWVL\DQLQJ� RSWLPDO� WDU�
NLELJD� ���� � YD� TRCVKLPFKDODU� VLIDWLGD� EHQWRQLW��
GLVSHUJDWRU��DPPRQL\�ELNRUEDQDW��������PLTGRUGD�
����OL�IRVIDW�NLVORWD�TRCOODVK�RUTDOL�WX\XOPD�]LFKOL�
JL� ��-���� NJ�P�� JDFKD� ERCOJDQ� NRCSLN� SROLPHU�
ROLVK�PXPNLQOLJL�LOJDUL�VXULOJDQ�>�@�� 

8VKEX� MLKDWGDQ� R
]DUR� ERJ
ODQJDQ�
SROLPHUODUQLQJ� KRVLO� ER
OLVK� WH]OLJLGD� IHQRO-
IRUPDOGHJLG� ROLJRPHUODULJD� R
[VKDVK�� DPPR�
\XTRUL� NRUUR]L\D� YD� LVVLTOLNJD� TDUVKLOLJL� ELODQ�
R
]DUR� ERJ
ODQJDQ� SROLPHUODUGDQ� IDUT� TLODGLJDQ�
IXUIXULO-IRUPDOGHJLG� ROLJRPHUODUL� NDWWD� TL]LTLVK�
X\J
RWPRTGD� YD� RORYEDUGRVK� SROLPHU�
NRPSR]LWVL\DODU� ROLVKGD� KDP� IXUIXULO� VSLUW�
ROLJRPHUODUL�DKDPL\DWOL�KLVREODQPRTGD�>�@� 

2
]DUR� ERJ
ODQJDQ� SROLPHUODUQL� QH\WUDO�
PXKLWGD� YD� R
UWDFKD� KDURUDWGD� KRVLO� ER
OLVKLQLQJ�
XVKEX� PH[DQL]PL� R
]DUR� ERJ
ODQJDQ� IXUIXULO-
IRUPDOGHJLG�SROLPHUODUQLQJ�KRVLO�ER
OLVK�WH]OLJL�YD�
]LFKOLJL� GDVWODENL� ROLJRPHUODUGD� IXUDQ� KDOTDODULQL�

ELUODVKWLUXYFKL� GLPHWLOHQ� HILU� ERJ
ODUL� VRQLJD�
PXWDQRVLE� HNDQOLJLQL� NR
UVDWDGL� >��� �@�� IHQRO-
IRUPDOGHJLG�ROLJRPHUODUL�PROHNXODODULGD�GLPHWLOHQ�
HILU� ERJ
ODUL� PLTGRULQLQJ� NR
SD\LVKL� VLQWH]� XFKXQ�
ROLQJDQ�IHQRO�GLPHWLO�HILULQLQJ�PRO\DU�PLTGRULQLQJ�
NR
SD\LVKL�ELODQ�WD
PLQODQDGL�� 

)XUDQ� KRVLODODULQL� ��-PHWLOIXUDQ�� �-WHWUD-
EXWLOIXUDQ�� EORN-VRSROLPHU� YD� IXQNWVLRQDOODVKJDQ�
SROLPHUODUQL� VLQWH]L� XFKXQ� LVKODWLVK� NR
ULE� FKL�
TLOPRTGD� KDPGD� WDUNLELGDJL� &+�&O�� 7L&O�� \RNL�
%&O��\RNL�&+�&O��YD�&+�&O�DUDODVKPDVLGD�HULWPD�
ELODQ� IXQNWVLRQDOODVKJDQ� SROLL]REXWLOHQODUQL� VLQWH]�
TLOLVKGD�XVKEX�PRGGDODUGDQ� IR\GDODQLOJDQ��8VKEX�
VKDURLWGD�EDUTDURU�DOOLO�NDWLRQODULQL�R
]�LFKLJD�ROJDQ�
SROLPHUODU�KRVLO�ER
OLVKL�NR
UVDWLOGL��)XUDQ�KRVLODOD�
ULQL� LVKODWLVK� \XOGX]� VKDNOLGDJL� PROHNXODODU� ELODQ�
EORNOL�VRSROLPHUODUQL�ROLVKJD�LPNRQ�EHUDGL�>�@�� 

%URQVWHG�YD�/\XLV�SROLPHUODQLVK�VKDURLWLQ�
LQJ� R
]JDULVKL� SROL-IXUIXULO� TDWURQLQLQJ� FKL]LTOL�
WX]LOLVKLQL� R
]JDUWLUPD\GL� YD� NRQVHQWUDWVL\DVLQLQJ�
RVKLVKL� \RNL� KDURUDWQLQJ� NR
WDULOLVKL� [XVXVL\DWODU�
MLKDWLGDQ� R
]DUR� ELU-ELULJD� ERJ
OLT� ERCOJDQ� SROLPHU�
KRVLO� ER
OLVKLJD� ROLE� NHODGL�� 1DWLMDODUJD� NRCUD�
TROGLT� SROL-IXUIXULO� ROLJRPHULQLQJ� JXUXKODUL� HN]�
RWHUPLN� UHDNVL\DODU� YD� SROLPHUODUQL� R
]DUR�
ERJ
ODVKJD�TRGLU�HNDQOLJLQL�'6&�XVXOL�ELODQ�NR
UVD�
WLOJDQ�>�@� 

6KXQGD\� TLOLE�� QDVKU� HWLOJDQ� DGDEL\RWODUQL�
TLVTDFKD�WDKOLO�TLOLVK�VKXQL�NR
UVDWGLNL��IXUIXULO�ROL�
JRPHUODUL�YD�XODUJD�DVRVODQJDQ�SROLPHU�PDWHULDOODU�
NHQJ� [XVXVL\DWODUJD� HJD� ER
OJDQ� WHUPRVH]XYFKL�
SROLPHU� NRPSR]LW� PDWHULDOODU� �3.0�� QLQJ� HQJ�
\RUTLQ� YDNLOODULGDQ� ELULGLU�� 0ROHNXO\DU� RJ
LUOLJLQL�
RVKLULVK� XFKXQ� WXUOL� [LO� UHDJHQWODU� ELODQ� PRGL�
ILNDWVL\DODQJDQ� WR]D� IXUIXULO� ROLJRPHUODUL� YD� IXU�
IXULO�ROLJRPHUODULQL�SROLPHUL]DWVL\D�TLOLVK�\RNL�SRO�
LNRQGHQVDWVL\D� MDUD\RQL� WXJDJDQ� 3.0� ODUQLQJ�
WH[QRORJLN� YD� HNVSOXDWDWVLRQ� [XVXVL\DWODULQL� VH]L�
ODUOL�GDUDMDGD�\D[VKLODVKL�PXPNLQ�� 

;XORVD� TLOLE� D\WJDQGD�� TDWURQODU� VLIDWLQL�
\D[VKLODVK� YD� IL]LN-NLP\RYL\�� IL]LN-PHKDQLN�
[XVXVL\DWODULQL�\D[VKLODVK�PDTVDGLGD�IXUDQ�TDWURQ�
ODULQL� WDELL\� NHOLE� FKLTLVKL� ELRSROLPHUODUL� ELODQ�
R
]JDUWLULVK� LPNRQL\DWL�� VKXQLQJGHN�� EX� TDWURQ�
ODUGDQ� IHQRO-IRUPDOGHJLG� YD� PRFKHYLQD-IRUPDO-
GHJLG�ELODQ�ELUJDOLNGD�IR\GDODQLVK�PXPNLQ�>��@� 

)XULO� VSLUWLQLQJ� NLVORWDOL� PXKLWGD�
SROLNRQGHQVDWODQLVKLJD� KDPURK� ER
ODGLJDQ� \RQ�
UHDNWVL\DODU� PH[DQL]PLQL� R
UJDQGLN�� %XQGD�
]DQMLUODU� YD� WDUPRTODUGD� IXQNVLRQDO� JXUXKODU� KRVLO�
ER
OLVKL� NX]DWLOGL�� 'DVWODE� ELULQFKL� MDUD\RQQL�
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&$7$/<6,6�$1'�5($&7,21�(1*,1((5,1* 
ɌȿɏɇɈɅɈȽɂə�ɄȺɌȺɅɂɁȺ�ɂ�ɊȿȺɄɐɂɃ 

.$7$/,=�9$�5($.6,<$�7(;12/2*,<$6, 

WXVKXQLVK�XFKXQ�ɨUDOLT�PRQRPHUODUGDQ� IR\GDODQLO-
JDQ�� %XQLQJ� DVRVL\� VDEDEL� IXUDQ� KDOTDODULQL�
ELUODVKWLUJDQ� PHWLOHQ� JXUXKODULGDJL� ODELO� YRGRURG�
DWRPODUL� GHE� KLVREODQDGL�� ,NNLQFKL� KROGD��
PRGHOODVKWLULVK� DVRVLGD� PXPNLQ� ER
OJDQ�
UHDNWVL\DODU�WDNOLI�HWLODGL�>������@�� 

<XTRULGDJL� LVKODUGD� IXUDQ� ROLJRPHUODUQLQJ�
R¶UWDFKD�PROHNXODU�PDVVDVL�NDWWD�ER¶OD�ROPD\GL�YD�
QDWLMDGD� HNVSOXDWDVLRQ� [RVVDODUL� HWDUOL� WDODE�
GDUDDVLGD�ER¶OPDJDQOLJL�VDEDEOL�TR¶OODQLVK� LPNRQL�
\DWLQL�FKHNODVKJD�ROLE�NHODGL���%X�DVSHNWGD�LVWLTERO�
OL� YD� VDPDUDOL� � \RCQDOLVKODUGDQ� ELUL� IXUDQ�
ROLJRPHUODULQL� PROHNXO\DU� PDVVDVLQL� PDTVDGOL�
RVKLULVKGLU� >��@�� 6KXODUQL� LQREDWJD� ROLE� XVKEX�
PDTRODGD� \XTRUL� PROHNXO\DU� PDVVDOL� IXUDQ�
ROLJRPHUODU� VLQWH]� TLOLVK� VKDURLWODULQL� WDGTLT�
TLOLVKGDQ�LERUDW� 

 
7DGTLTRW�XVXOODUL�YD��PDWHULDOODUL 
7DGTLTRW� LVKL� GDYRPLGD� IR\GDODQLOJDQ�

EDUFKD� UHDNWLYODU� YD� XODULQJLQJ� IL]LN-NLP\RYL\�
[RVVD� YD� [XVXVL\DWODUL� TX\LGDJL� MDGYDOGD�
NHOWLULOJDQ�� 

<XTRUL� PROHNXODU� PDVVDJD� HJD� ERµOJDQ�
ROLJRPHULQL� VLQWH]� TLOLVK� XFKXQ� IXUIXULO� VSLUWLQL�
JLGURNVLO� JXUXK� VDTORYFKL� SROLHILU� SROLRO� ELODQ�
PRGLILNDWVL\D� TLOGLN�� *LGURNVLO� JXUXK� VDTORYFKL�
SROLHILU�SROLRO��*63�����PRO�DGLSLQ�NLVORWDVL�YD�����
PRO� GLHWLOHQJOLNROQLQJ� PRO-PRO� PLTGRUODULGDJL�
QLVEDWODUGD� =Q�&+�&22��

� LVKWLURNLGD� LQHUW� JD]�
PXKLWLGD� �� VRDW� GDYRPLGD� ���� ɨ&� [DURUDWGD�
SROLNRQGHQVDWVL\D� TLOLVK� RUTDOL� VLQWH]� TLOLE�
ROLQJDQ� 

6LQWH]� TLOLQJDQ� *63� YD� IXUIXULO� ROLJRPHU-

ODULQLQJ� IL]LN� NLP\RYL\� [RVVDODUQL� TX\LGDJL�
XVOXEODU� ELODQ� RCUJDQLOGL�� 0ROHNXO\DU� PDVVDVL��
JLGURNVLO� JXUXK� VRQL�� .LVORWD� VRQL�� HILU� VRQL�� JHO�
IUDNVL\D� FKLTLVKL�� JHO� [RVRO� TLOLVK� YDTWL� NDEL� IL]LN�
NLP\RYL\�[RVVDODUL�RCUJDQLOGL�� 

<XTRUL� PROHNXODU� PDVVDJD� HJD� DOLIDWLN�
VLJPHQW� ERCOJDQ� ROLJRPHUODUQL� VLQWH]� TLOLVK� XFKXQ�
GDVWODE�>�����@�DGDEL\RWODUGD�NHOWLULOJDQ�XVXO�RUTDOL�
JLGURNVLO� JXUXK� VDTORYFKL� SROLHILU� SROLRO� �*63��
ROLQGL�� 6LQWH]� TLOLE� ROLQJDQ� *63� QLQJ� PROHNXO\DU�
PDVVDVL� ����� HNDQOLJL� NULRVNRSLN� XVXO� \RUGDPLGD�
DQLTODQJDQ�>������@��<XTRUL�PROHNXODU�PDVVDOL�IXU�
IXULO� ROLJRPHUODULQL� VLQWH]� TLOLVK� XVXOL� >��@� GD�
NHOWLULOJDQ� 

 
1DWLMDODU�YD�PXKRNDPDVL 
3ODVWLN� PDVVDODUQLQJ� [DP� WH[QRORJLN� [DP�

HNVSOXDWDVLRQ� [XVXVL\DWODULQLQJ� \D[VKL� WDPLQOD-
QLVKLQL� R¶UWDFKD� PROHNXODU� PDVVD� EHOJLOD\GL��
4RQXQL\DWODUJD� NR¶UD� >���� ��@�� WDUPRTODQJDQ�
PDNURPROHNXOD� ]DQMLULJD� DOLIDWLN� VHJPHQWQL�
NLULWLOLVKL� PDNURPROHNXODGDJL� LFKNL� NXFKODQLVKQL�
NDPD\WLULVKJD� YD� ]DUEL\�PXVWD[NDPOLNQL� RUWLVKLJD�
ROLE�NHOLVKL�PDCOXP�� 

>��@� DGDEL\RWGD� NHOWLULOJDQ� XVXO� RUTDOL�
IXUIXULO� VSLUWL� �)6�� YD� JLGURNVLO� VDTORYFKL�
SROLHILUSROLROQL� ���� ɨ&� KDURUDW� RVWLGD� NDWDOL]DWRU�
VLIDWLGD� PDOHLQ� DQJLGULG� LVKWLURNLGD� � SROLNRQGHQ�
VDWVL\DODVK�RUTDOL��PRGLILNDWVL\DODQJDQ�ROLJRPHUODU�
VLQWH]� TLOLQGL�� 6LQWH]� �� VRDWGDQ� ��� VRDWJDFKD� WXUOL�
QLVEDWODUGD� ELU� ERVTLFKGD� ROLE� ERULOGL�� ȺMUDOLE�
FKLTD\RWJDQ�VXY�YD�UHDNVL\DJD�NLULVKPDJDQ�IXUIXULO�
VSLUWL� 'LQD-6WDUN� XVKODJLFKLGD� DMUDWLE� ROLQGL��
<LJµLOJDQ� VXY� YD� IXUIXULO� VSLUWL� DUDODVKPDVL� ELU�

5HDNWLYODU�QRPL 0ROHNXO\DU�
PDVVDVL 

=LFKOLJL 
J�VP� 

6LQGLULVK�NRCUVDWNLFKL��

 

6X\XTODQLVK�
KDURUDWL��ɨɋ 

4D\QDVK�KDURUDWL��
ɨɋ 

)XUIXULO�VSLUW �� ������ ������ ���� ���-��� 
0DOHLQ�DQJLGULG ����� ����� - �� ��� 
$GLSLQ�NLVORWDVL ������ ���� - ��� ��� 
'LHWLOHQJOLNRO ������ ����� ������ ��� ����� 
5X[�DWVHWDW ������ ���� - - ��� 
5X[�[ORULG ������ ���� - ��� ��� 
.RPIRUD ������ ���� - ��� ��� 
$WVHWRQ ����� ����� ������ -�� �� 
(WDQRO �� ����� ������ -��� ����� 
1�1-'LPHWLOIRUPDPLG ����� ����� ����� -�� ��� 
%HQ]RO ����� ������ ����� -��� ���� 
7ROXRO ����� ������ ������   ����� 
6LNORJHNVDQRQ ����� ������ ������ �� -����� 

�--DGYDO 
5HDNWLYODU�YD�XODULQJLQJ�IL]LN-NLP\RYL\�[RVVD�YD�[XVXVL\DWODUL� 
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ELULGDQ� DMUDWLOLE�� UHDNVL\DJD� NLULVKPDJDQ� IXUIXULO�
VSLUWL�PLTGRUL�KLVREODE�WRSLOJDQ� 

6LQWH]�XFKXQ�ROLQJDQ�)6�QLQJ�PRO�PLTGRUL�
��� PROGDQ� ��� PROJDFKD� RVKJDQGD�� SROLNRQGHQ-
VDWODQLVK� UHDNVL\DVLJD� NLULVKJDQ� )6� PLTGRUL� DVWD�
VHNLQ� *63� PROLJD� QLVEDWDQ� ���� PROGDQ� �����
PROJDFKD� RUWGL�� 6KX� ELODQ� ELUJD� UHDNVL\DJD�
NLULVKPDJDQ� )6� PLTGRUL� RUWLVKL� PDCOXP� ER¶OGL��
6KXQGD\� TLOLE�� DJDU� *63�)6� QLVEDWL� ����� JD� WHQJ�
ERµOVD�� UHDNVL\DJD� NLULVKPDJDQ� )6� PLTGRUL� ����
PROQL� WDVKNLO� TLOGL�� *63�)6� QLVEDW� ����� YD� �����
PROJD� RVKLULOJDQGD� IXUIXULO� VSLUW� VDUIL� ���� YD�
ROLJRPHUQLQJ� KRVLO� ERµOLVK� XQXPGRUOLJL� ������
JDFKD�NHVNLQ�SDVD\JDQL�DQLTODQGL���-MDGYDO��� 

*63�)6� QLVEDWODUQL� ������ ����� PROJDFKD�
RUWLVKL�� VLQWH]� MDUD\RQLQL� ��� VRDW� GDYRP� HWWLULE�
VRµQJ� UHDNVLRQ� DUDODVKPDJD� ������ PDOHLQ�
DQJLGULGL� TRµVKLE� VLQWH]� MDUD\RQLQL� \DQD� �� VRDW�
GDYRP� HWWLULOGL�� 1DWLMDGD� *63� JD� QLVEDWDQ�
VDUIODQJDQ� )6� PLTGRUL� VH]LODUOL� GDUDMDGD� RUWGL��
$PPR� ROLJRPHUQL� FKLTLVK� XQXPL� PRV� UDYLVKGD�
������GDQ� ���� JDFKD� NDPD\GL��%XQGDQ� NRµULQLE�
WXULEGLNL� ELU� ERVTLFKOL� SROLNRQGHQVDWVL\DODVK� XVXOL�
ELODQ�ROLJRPHUQLQJ�FKLTLVK�XQXPGRUOLJLQL�RVKLULVK�
YD� ROLJRPHU� WDUNLELGD� )6� PLTGRULQL� RVKLULVK� LP�
NRQL�ERCOPDGL�� 

<XTRULGLJLODUQL�WD[OLO�TLOJDQ�[ROGD�UHDNVL\D�
XFKXQ� ROLQJDQ�PDOHLQ� DQJLGULGQL� �� TLVPJD� ERCOLE�
KDU� ELU� ERVTLFKGD� ������ TLVPLQL� UHDNVLRQ�
DUDODVKPDJD� TRCVKLE� MDUD\RQQL� GDYRP� HWWLULVKQL�
UHMDODQGL��8VKEX�MDUD\RQQL�DPDOJD�RVKLULVKGD�NRC]-
ODQJDQ� DVRVL\� PDTVDG� IXUIXULO� VSLUWLQL�

SROLNRQGHQVDWVL\DODQLVKLGD� PROHNXODU� PDVVDQL�
ERVTLFKOL� URVWODVK�� UHDNVLRQ� DUDODVKPDGD� VRGLU�
ERCODGLJDQ� HN]RWHUPL\DQLQJ� ROGLQL� ROLVK� [DPGD�
ROLJRPHUODUQL� FKRNODQLVKLQL� EDUWDUDI� HWLVKGDQ�
LERUDW� 

%LULQFKL�ERVTLFKGD��������PDOHLQ�DQJLGULG�
UHDNVLRQ� DUDODVKPDJD� TRµVKLOLE� �� VRDW� VLQWH]�
TLOLQLE�� \DQD� �������PDOHLQ� DQJLGULG� TRµVKLOGL� YD�
UHDNVL\D� ���� ɨ&� GD� �� VRDW� GDYRP� HWWLULOGL�� \DQD�
�������PDOHLQ� DQJLGULG� TRµVKLOGL� YD� UHDNVL\DQLQJ�
XFKLQFK�ERVTLFKL�����ɨ&�GD���VRDW�GDYRP�HWWLULOGL��
�����QLVEDWGDJL�QDPXQDQL�UHDNVL\D�GDYRPL\OLJL����
VRDWQL�WDVKNLO�TLOGL���-MDGYDO�� 

�-MDGYDOGDQ�NXULQLE�WXULEGLNL�6KXQGD\�TLOLE�
*63�)6� QLQJ� XFK� ERVTLFKOL� XVXOL� ERµ\LFKD�
SROLNRQGHQVDWODQLVK�MDUD\RQLQL�RµWND]LVK�*63�ELODQ�
UHDNVL\DJD�NLULVKJDQ�)6�PLTGRULQLQJ�RUWLVKLJD�ROLE�
NHOGL�� � *63�)6 ������ ����� YD� ����� PRO�PRO�
PLTGRUODUGD�VLQWH]�TLOLQJDQ�ROLJRPHUODUGD�UHDNVL\D�
XFKXQ� VDUIODQJDQ�)6�PLTGRUL� ELU� ERVTLFKGD� VLQWH]�
TLOLQJDQ�ROLJRPHUODU�XFKXQ�VDUIODQJDQ�)6������������
����� PRO�� PLTGRUODUL� PRV� UDYLVKGD� GDVWODENL�
PLTGRUODULGDQ� NRCSURT� ���� ���� ��� PRO� PLTGRUGD��
VDUIODQJDQOLJL�NX]DWLOGL� 

-DUD\RQQL� \DQDGD� FKXTXUURT� R¶UJDQLVK�
PDTVDGLGD� )6� PLTGRULQLQJ� ��� YD� ��� PROJDFKD�
NRµSD\WLULOGL� YD� QDWLMDGD� ��� YD� ��� PROJDFKD�
NLULVKJDQOLJL� )6�PLTGRULQLQJ� \DQDGD� NRµSD\LVKLJD�
ROLE� NHODGL�� 8VKEX� KROGD� �-MDGYDOGD� NHOWLULOJDQ�
PDOXPRWODUQL� WDKOLO� TLOLVK� VKXQL� NRµUVDWDGLNL�� �����
PRO� QLVEDWGD� DVRVL\�TRQXQL\DWJD� ERµ\VLQLVK� NX]D�
WLOPD\DSWL�� 6DEDEL� EX� MDUD\RQGD� UHDNVL\D� XQXPL�

 ʋ *63�)6 
PRO�PRO 

5HDNVLJD�NLULVKJDQ�)6��
PLTGRUL��PRO� 

5HDNVL\DJD�NLULVKPDJDQ�)6�
PLTGRUL��PRO� 

5HDNVL\D�XQXP�
GRUOLJL��� 

0ROHNXO\DU�
PDVVD��00� 

� ���� �� � ���� ���� 
� ���� �� � �� ���� 
� ���� �� � �� ���� 
� ���� �� � ���� ���� 
� ���� �� �� �� ���� 

�--DGYDO 
8FK�ERVTLFKOL�VLQWH]LGD�IXUIXULO�ROLJRPHUODULQL�FKLTLVK�XQLPLJD�NDWDOL]DWRU� 

�PDOHLQ�DQJLGULG�QL�WD¶VLUL 

ʋ *63�)6 
PRO�PRO 

5HDNVLJD�NLULVKJDQ�)6��PL�
TGRUL��PRO� 

5HDNVL\DJD�NLULVKPDJDQ�)6�PL�
TGRUL��PRO� 

2OLJRPHUQLQJ�FKLTLVK�
XQXPGRUOLJL���� 

� ���� ��� ��� �� 
� ���� ��� ��� ���� 
� ���� ���� ��� ���� 
� ���� ���� ���� �� 

�--DGYDO 
%LU�ERVTLFKOL�VLQWH]LGD�IXUIXULO�PLTGRULQLQJ�ROLJRPHU�FKLTLVK�XQLPLJD�WD¶VLUL 

(VODWPD��NDWDOL]DWRU�VLIDWLGD�PDOHLQ�DQJLGULGL�TXOODQLOGL�� 
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����� �� DPPR� PDOHNXO\DU� PDVVD� ����� QL� WDVKNLO�
TLOPRTGD�� 2OLQJDQ� QDWLMDODU� WDKOLOLJD� DVRVODQJDQ�
KROGD�� XVKEX� QLVEDWGDJL� ROLJPHU� VLQWH]� MDUD\RQLQL�
EDWDIVLO�RµUJDQLVK�NHUDN�ERµODGL� 

*63�)6�QLQJ�ERVKTD������������������������
PRO�PRO�ERµOJDQ�QLVEDWODULGD�)6�QLQJ�PRO�PLTGRUL�
RVKLVKLGD� XPXPL\� ERJµOLTOLN� YD� TRQXQL\DW�
ERUOLJLQL� NX]DWDPL]�8VKEX� ROLJRPHUODUGD�
UHDNVL\DJD� NLULVKJDQ� )6� PLTGRUL� RVKLVKL� ELODQ�
ROLJRPHUODUQLQJ� KRVLO� ERµOLVK� XQXPGRUOLJL� KDP�
RUWLE� ERUPRTGD� ��-������� IDTDW� )6�PLTGRUL� �����
QLVEDWGD� ROLQJDQ� ROLJRPHUQLQJ� KRVLO� ERµOLVK�
XQXPGRUOLJL� ����� JDFKD� NDPD\JDQOLJL� DQLTODQGL��
DPPR� QDWLMDGD� ��� PRO� NRµSURT� PLTGRUGD� )6�
UHDNVL\DJD�NLULWLOLVKL�DQLTODQGL� 

6LQWH]� TLOLE� ROLQJDQ� *63�)6� QLQJ� ������
������ ����� YD� ����� PRO�PRO� PLTGRUODULGD� VLQWH]�
TLOLQJDQ� ROLJRPHUODUQLQJ� PROHNXO\DU� PDVVDODUL�
NULRVNRSLN�XVXOGD�RµUJDQLOJDQGD������������������
YD������WDVKNLO�TLOGL� 

8VKEX� RµUWDFKD� VRQL\� DQLTODQJDQ�
PROHNXO\DU� RJµLUOLNODU� QD]DUL\� MLKDWGDQ� KLVREODQ-
JDQ�PROHNXO\DU�RJµLUOLNODUGDQ�ELUR]�NDPOLJL�ROLJR-
PHUODU� Rµ]� PRQRPHULJD� ERµNNDQOLJL� YD� ROLJRPHU�
KRVLO� ERµOLVK� MDUD\RQLGD� VXY� DMUDOLVKL� NDEL� KRODWODU�
VDEDEOL� YD� ROLJRPHU� WDUNLELGD� SDVW� PROHNXODOL�
TROGLTODU� PDYMXGOLJL� XPXPL\� RµUWDFKD� VRQ�
PROHNXODU�PDVVDQLQJ�SDVW�FKLTLVKLJD�ROLE�NHODGL� 

,NNDOD� MDGYDOGD� NHOWLULOJDQ� PDOXPRWODUQL�

�� 

&$7$/<6,6�$1'�5($&7,21�(1*,1((5,1* 
ɌȿɏɇɈɅɈȽɂə�ɄȺɌȺɅɂɁȺ�ɂ�ɊȿȺɄɐɂɃ 

.$7$/,=�9$�5($.6,<$�7(;12/2*,<$6, 

XPXPODVKWLULE�PXPNLQNL�� UHDNVL\D�PXKLWLQLQJ� S+�
TL\PDW� \XTRUL� GDUDMDGD� ERµOJDQGD� *63� QLQJ�
JLGURNVLO� JXUXKODUL� ELODQ� )6� QLQJ� �ܤ YRGRURGLQLQJ�
Rµ]DUR� WDVLUL� VRGLU� ERµODGL� YD� S+� TL\PDWL� SDVW�
GDUDMDGD� ERµOJDQGD� )6� QLQJ� Rµ]DUR� WDVLULQL�
WH]ODVKWLUJDQGD� \XTRUL� PROHNXO\DU� RJµLUOLNGDJL�
IXUIXULO�ROLJRPHUODULQL�[RVLO�ER¶OLVKLJD�ROLE�NHODGL� 

%XQGDQ�WDVKTDUL�)6�QLQJ�JRPRSROLNRQGHQ-
VDWODQLVKL� QDWLMDVLGD� ROLQJDQ� IXUIXULO� ROLJRPHULQLQJ�
PROHNXODU�RJµLUOLJL����-����QL�WDVKNLO�TLOJDQ�ERµOVD�
*63�YD�PDOHLQ�DQJLGULGL� LVKWLURNLGD� LNNL�ERVTLFKOL�
JHWHURSROLNRQGHQVDWODVK� RUTDOL� RPRSROLNRQGHQVD-
WODQLVK� [RVLODVLGDQ� �-�� PDUWD� NRµS� RJµLUOLNGDJL�
IXUIXULO� ROLJRPHUODULQL� VLQWH]� TLOVK� LPNRQL\DWLQL�
EHUGL� 

2µWND]LOJDQ� NLP\RYL\� WDKOLOODU� YD� VLQWH]�
TLOLQJDQ� ROLJRPHUODUQLQJ� PROHNXO\DU� RJµLUOLNODULQL�
DQLTODVK� DVRVLGD� XODUQLQJ� SD\GR� ERµOLVK�
PH[DQL]PLQL� TX\LGDJL� UHDNVL\D� ELODQ� LIRGDODVK�
PXPNLQ� 

%LULQFKL� ERVTLFKGD� *63� QLQJ� )6� ELODQ�
Rµ]DUR� WDVLUL� TX\LGDJL� V[HPD� ERµ\LFKD� DPDOJD�
RVKLULODGL� 

7HUPRUHDNWLY� ROLJRPHUODUQLQJ� WH[QRORJLN�
[RVVDODULGD� ELUL� EX� JHO� [RVLO� ER¶OLVK� YDTWL-
MHODWLQODQLVK� ERCOLE�� VLQWH]� TLOLQJDQ� QDPXQDODUQL�
TRWLVK�MDUD\RQLQL�R¶UJDQLOGL��&KRNORYFKL�NDWDOL]DWRU�
VLIDWLGD� =Q&O�� WDQODE� ROLQGL�� %XQGD� ROLJRPHUODUQL�
���VRDWJDFKD�YDTW�LQWHUYDOLGD��������������������ɨ&�

,NNLQFKL�ERVTLFKGD�)6�JRPRSROLNRQGHQVDWODQLVKL�TX\LGDJL�V[HPD�ERµ\LFKD�VRGLU�ERµODGL� 

EXQGD�5�–� 



 

 

�
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�� 

&$7$/<6,6�$1'�5($&7,21�(1*,1((5,1* 
ɌȿɏɇɈɅɈȽɂə�ɄȺɌȺɅɂɁȺ�ɂ�ɊȿȺɄɐɂɃ 
.$7$/,=�9$�5($.6,<$�7(;12/2*,<$6, 

KDURUDWODUGD� WHUPLN� YD� ��� =Q&O�� –� LVKWLURNLGD�
WHUPRNDWDOLWLN� TRWLULVK� MDUD\RQL� R¶UJDQLOGL��
1DWLMDGD� \XYLE� ROLQJDQ� ROLJRPHU� QDPXQDODULQL�
JHOODQLVK�IUDNVL\DODUL�WDKOLO�TLOLQJDQGD�TX\LGDJL��-
�-UDVPODUGD� WDVYLUODQJDQ� NRµUVDWNLFKODUQL�
NX]DWLVKLPL]� PXPNLQ�� 5DVPODUGD� *63�� )6� QLQJ�
�����YD������QLVEDWODULGD�ROLQJDQ�ROLJRPHUODUQLQJ�
WHUPLN� YD� WHUPRNDWDOLWLN� TRWLULOJDQ� QDPXQDODUL-
QLQJ�JHOODQLVK�IUDNVL\DVL�QDWLMDODUL�WDVYLUODQGL�� 

6KXQGD\� TLOLE� �-UDVP� GD� *63�)6� QLQJ�
����� PRO�PRO� QLVEDWLGD� VLQWH]� TLOLQJDQ� ROLJRPHU�
���� ɨ&� KDURUDWGD� JHOODQLVK� PLTGRUL� ��� VRDW�
2OLJRPHUODUQLQJ� JHOODQLVK� PLTGRULQL� *63�)6�
QLQJ� ����� PRO�PRO� PLTGRUODULGD� ��-UDVPGD��
[DURUDW� ���� ɨ&� GD� ��� VRDW� GDYRPLGD� JHOODQLVK�
PLTGRUL������PRO�PRO�QLVEDW�ROLJRPHUJD�QLVEDWDQ�
\XTRUL� NRµUVDWNLFKODUQL� QRPR\RQ� TLOJDQ�� �����
���������YD�����ɨ&�KDURUDWODUGD�PRV�UDYLVKGD�����
�������YD�����ODUQL�WDVKNLO�HWJDQOLJL�DQLTODQGL�� 

 

�-UDVP��*63�)6-�����PRO�PRO�QLVEDW�ERC\LFKD�VLQWH]�TLOLQJDQ�
\XTRUL�PROHNXO\DU�RJCLUOLNGDJL�IXUIXULO�ROLJRPHULQLQJ�JHO�

IUDNVL\DVL�ROLJRPHU�KRVLO�ERCOLVK�YDTWLJD�ERJCOLTOLJL�� 

��-�����ɨ&����-����ɨ&����-�����ɨ&����-�����ɨ&� 

�-UDVP��*63�)6-�����PRO�PRO�QLVEDW�ERC\LFKD�VLQWH]�TLOLQJDQ�
\XTRUL�PROHNXO\DU�RJCLUOLNGDJL�IXUIXULO�ROLJRPHULQLQJ�JHO�

IUDNVL\DVL�ROLJRPHU�KRVLO�ERCOLVKLJD�ERJCOLTOLJL�� 
��-�����ɨ&����-����ɨ&����-�����ɨ&����-�����ɨ&� 

 

�-UDVP��*63�)6-�����PRO�PRO�QLVEDW�ERC\LFKD�VLQWH]�TLOLQJDQ�
\XTRUL�PROHNXO\DU�RJCLUOLNGDJL�IXUIXULO�ROLJRPHULQLQJ����=Q&O��
LVKWRURNLGD�TRWLULOJDQGD��JHO�IUDNVL\DVL�ROLJRPHU�KRVLO�ERCOLVKLJD�

ERJCOLTOLJL����-�����ɨ&����-����ɨ&����-�����ɨ&����-�����ɨ&� 

�-UDVP��*63�)6-�����PRO�PRO�QLVEDW�ERC\LFKD�VLQWH]�TLOLQJDQ�
\XTRUL�PROHNXO\DU�RJCLUOLNGDJL�IXUIXULO�ROLJRPHULQLQJ����=Q&O��
LVKWRURNLGD�TRWLULOJDQGD��JHO�IUDNVL\DVL�ROLJRPHU�[RVLO�ERCOLVKLJD�

ERJCOLTOLJL����-�����ɨ&����-����ɨ&����-�����ɨ&����-�����ɨ&�� 

2OLJRPHUODUQL� TRWLVK� MDUD\RQLQL�
WHUPRNDWDOLWLN�=Q&O�� LVKWLURNLGD�R¶UJDQLOJDQGD���-�
-UDVP�� *63�)6� QLQJ� ����� PRO�PRO� QLVEDWGD� ��-
UDVP�� ���� ɨ&� GD� ��� VRDW� GDYRPLGD� JHOODQLVK�
PLTGRUL������QL�WDVKNLO�HWPRTGD�YD���������������
ɨ&�KDURUDWODUGD�HVD�PRV�UDYLVKGD�������������ODUQL�
WDVKNL� TLOLE�� XVKEX� QLVEDW� ROLJRPHULQL� WHUPLN�
TRWLULOJDQGDJL� NRµUVDWNLFKODUGDQ� � ��-���� JDFKD�
NRµS� PLTGRUGD� JHOODQLVK� VRGLU� ERµOJDQOLJLQL�
NX]DWDPL]�� 

*63�)6� QLQJ� ����� PRO�PRO� QLVEDWGD� ��-
UDVP��VLQWH]�TLOLQJDQ�ROLJRPHUQLQJ�JHOODQLVK�WH]OLJL�
YD�PLTGRUL� \DQDGD� RVKJDQOLJLQL� NX]DWDPL]� YD� XODU�

GDYRPLGD�LVVLTOLNGD�XVKODE�WXULOJDQGD�KDP�����QL�
WDVKNLO� TLOPRTGD�� 8VKEX� ROLJRPHUGD� ���� ɨ&� GDQ�
ERVKODE� JHOODQLVK� PLTGRUL� ��� VRDW� GDYRPLGD�
LVVLTOLNGD� XVKODE� WXULOJDQGD� ���� QL� WDVKNLO�
TLOJDQOLJLQL�� ���� ɨ&� GD� HVD� EX� NRµUVDWNLFK� ��� ��
WDVKNLO�HWJDQOLJLQL�NX]DWLVKLPL]�PXPNLQ�� 
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5()(5(1&(6 
 

�� 0DJUXSRY�)�$���$OLPXNKDPHGRY�0�*���0DJUXSRY�$�)���1L]DPRY�7��$��,VVOHGRYDQL\H�XVORYL\�L�PHNKDQL]PD�REUD]RYDQL\D�IXUIXULO-�IRU�
PDO
GHJLGQ\NK� ROLJRPHURY� >6WXG\� RI� WKH� FRQGLWLRQV� DQG�PHFKDQLVP� RI� IRUPDWLRQ� RI� IXUIXU\O-IRUPDOGHK\GH� ROLJRPHUV@�� 3ODVWLFKHVNL\H�
PDVV\��������������-–��� 

�� 0DJUXSRY� )�$��� $OLPXNKDPHGRY�0�*��� 0DJUXSRY� $�)�� 1HNRWRU\\H� RVREHQQRVWL� PHNKDQL]PD� REUD]RYDQL\D� IXUIXULORY\NK� ROLJRPHURY�
>6RPH� IHDWXUHV� RI� WKH� PHFKDQLVP� RI� IRUPDWLRQ� RI� IXUIXU\O� ROLJRPHUV@�� 3ODVWLFKHVNL\H� PDVV\�� ������ ��� ��–����
'2,����������������;���������� 

�� 1L]DPRY�7��$��6LQWH]�L�LVVOHGRYDQL\H�IXUIXULO-DO
NLOHQRY\NK�ROLJRPHURY�>6\QWKHVLV�DQG�VWXG\�RI�IXUIXU\O-DON\OHQH�ROLJRPHUV@��3ODVWLFKHVNL�
\H�PDVV\�������������–��� 

�� $OLPXNKDPHGRY� 0�*�� =DNRQRPHUQRVWL� IRUPLURYDQL\D� L� VYR\VWYD� VHJPHQWLURYDQQ\NK� JLGURNVLOVRGHU]KDVKFKLNK� IXUDQRY\NK� ROLJRPHURY�
]KHVWNLNK�SHQRSROLXUHWDQRY�QD�LNK�RVQRYH��'LVV��GRNW��WHNKQ��QDXN�>)RUPDWLRQ�SDWWHUQV�DQG�SURSHUWLHV�RI�VHJPHQWHG�K\GUR[\O-FRQWDLQLQJ�
IXUDQ�ROLJRPHUV�RI�ULJLG�SRO\XUHWKDQH�IRDPV�EDVHG�RQ�WKHP��'6F�GLVV�@��7DVKNHQW����������� 

�� /L�*XREDR��/X�=KRQJKXD��+XDQJ�%L\LQJ��:DQJ�=KDR[LDQJ��+XDQJ�+RQJ��;XH�5RQJMLDQ��&KHQ�/LTXDQ��5DPDQ�VFDWWHULQJ�LQYHVWLJDWLRQ�RI�
FDUERQV�REWDLQHG�E\�KHDW�WUHDWPHQW�RI�D�SRO\IXUIXU\O�DOFRKRO��6ROLG�6WDWH�,RQLFV������������������–�����'2,��������������-�������������-
� 

�� 0DJUXSRY�$�)���$GLORY�5�,���$OLPXNKDPHGRY�0�*�� ,VVOHGRYDQL\H�NXERYRJR�RVWDWND� WHWUDJLGURIXUIXULORYRJR� VSLUWD� L� UD]UDERWND�QD� \HJR�
RVQRYH�]KHVWNLNK�SHQRSROLXUHWDQRY�>6WXG\�RI� WKH�GLVWLOODWLRQ�UHVLGXH�RI� WHWUDK\GURIXUIXU\O�DOFRKRO�DQG�WKH�GHYHORSPHQW�RI�ULJLG�SRO\XUH�
WKDQH�IRDPV�RQ�LWV�EDVLV@��3ODVWLFKHVNL\H�PDVV\�������������–��� 

�� 6RQJ�&KHQJ-:HQ��-LDQJ�'D-:HL��/L�/LQ��6XQ�0HL-<XH��:DQJ�7RQJ-+XD��3UHSDUDWLRQ�DQG�JDV�VHSDUDWLRQ�SURSHUWLHV�RI�SRO\��IXUIXU\O�DOFR�
KRO��EDVHG�&�&06�FRPSRVLWH�PHPEUDQHV��-RXUQDO�RI�,QRUJDQLF�0DWHULDOV��������������–�����'2,����������63�-���������������� 

�� *QLJR�1DWKDQDHO��0LMD�$OLFD��=DYDJOLD�5DIIDFWH��9LQFHQW�/XF��6ELUUDU]XROL�1LFRODV��1HZ�LQVLJKWV�RQ�WKH�WKHUPDO�GHJUDGDWLRQ�SDWKZD\V�RI�
QHDW� SRO\� �IXUIXU\O� DOFRKRO�� DQG� SRO\� �IXUIXU\O� DOFRKRO��6L2�� K\EULG� PDWHULDOV��3RO\P�� 'HJUDG� DQG� 6WDE��� ������ ������ ���–����� '2,��
��������M�SRO\PGHJUDGVWDE������������ 

�� *RQ]DOH]�5HJLQR��)LJXHURD�-XDQ�0���*RQ]DOH]�+LOGD��3ROLPHUL]DWVL\D�IXUIXULORYRJR�VSLUWD�Y�VUHGH�PHWLOHQNKORULGD��LQLWVLLUX\HPD\D�\RGRP�
>)XUIXU\O�DOFRKRO�SRO\PHULVDWLRQ�E\�LRGLQH�LQ�PHWK\OHQH�FKORULGH@��(XU��3RO\P��-���������������–����� 

��� *XSWD�3���1DQRWL�$���*DUJ�0�2���*RVZDPL�$�1��7KH�UHPRYDO�RI�IXUIXUDO�IURP�ZDWHU�E\�DGVRUSWLRQ�ZLWK�SRO\PHULF�UHVLQV��6HSDU��6FL��DQG�
7HFKQRO��������������������–������'2,����������66-��������� 

��� )HGRWRY� $�$��� 8JU\XPRY� 6�$�� ,VVOHGRYDQL\H� YOL\DQL\D� IHQROIRUPDO
GHJLGQ\NK� VY\D]X\XVKFKLNK�� PRGLILWVLURYDQQ\NK� IXUDQRY\P� ROLJR�
PHURP��QD�VYR\VWYD�GUHYHVQR-VWUX]KHFKQ\NK�SOLW�>,QYHVWLJDWLRQ�RI�WKH�HIIHFW�RI�SKHQRO-IRUPDOGHK\GH�ELQGHUV�PRGLILHG�ZLWK�D�IXUDQ�ROLJR�
PHU�RQ�WKH�SURSHUWLHV�RI�SDUWLFOH�ERDUGV��/HVQR\�YHVWQLN��������������–���� 

��� 0DJUXSRY�)�$���$OLPXNKDPHGRY�0�*��1RY\\H�GDQQ\\H�Y�NLQHWLNH�SROLNRQGHQVDWVLL�IXUIXULORYRJR�VSLUWD�>1HZ�GDWD�LQ�WKH�NLQHWLFV�RI�SRO\�
FRQGHQVDWLRQ�RI�IXUIXU\O�DOFRKRO@��9\VRNRPROHNXO\DUQ\\H�VR\HGLQHQL\D�������������� 

��� 0DJUXSRY�)�$���$OLPXNKDPHGRY�0�*���0DJUXSRY�$�)���1L]ɚPRY�7�$��,QYHVWLJDWLQJ�WKH�FRQGLWLRQV�DQG�PHFKDQLVP�RI�IRUPDWLRQ�RI�IXUIX�
U\O-IRUPDOGHK\GH�ROLJRPHUV��,QWHUQDWLRQDO�3RO\PHU�6FLHQFH�DQG�7HFKRORJ\����������������–����'2,�����������������;����������� 

��� )DOOLFR�%���$UHQD�(���=DSSDOD�0��'HJUDGDWLRQ�RI��–+\GUR[\PHWK\OIXUIXUDO�LQ�+RQH\��-��)RRG�6FL������������������–������'2,� ��������
M�����-����������������[ 

��� %HFNHU�5���6LJZDUW�&K���+HVVH�0���)LVFKHU�5���(OOHU�.���+HLOHQ�*���3OLW]NR�.�-'��0HWKRG�RI�SURGXFLQJ�SRO\WHWUDK\GURIXUDQH��3DWHQW�:,32�
�3&7���:2����������$�������� 

��� 'RVNRF]�-���'RVNRF]�0���5RV]DN�6���6RORGXFKR�-���/HV]F]\QVNL�-��7KHRUHWLFDO�VWXGLHV�RI�V\PPHWULF�ILYH-PHPEHUHG�KHWHURF\FOH�GHULYDWLYHV�
RI�FDUED]ROH�DQG�IOXRUHQH��SUHFXUVRUV�RI�FRQGXFWLQJ�SRO\PHUV��-��3K\V��&KHP�����������������������-�������'2,� ��������MS������� 

��� 6WUDQR�0�6���$JDUZDO�+���3HGULFN�-���5HGPDQ�'���)ROH\�+�&��7HPSODWHG�S\URO\WLF�FDUERQ�� WKH�HIIHFW�RI�SRO\�HWK\OHQH�JO\FRO��PROHFXODU�
ZHLJKW�RQ�WKH�SRUH�VL]H�GLVWULEXWLRQ�RI�SRO\�IXUIXU\O�DOFRKRO�-GHULYHG�FDUERQ��&DUERQ�������������������–������'2,����������V����-����
���������-� 

��� *XLJR� 1���0LMD� $��� 9LQFHQW� /��� 6ELUUD]]XROL� 1�� &KHPRUKHRORJLFDO� DQDO\VLV� DQG�PRGHO-IUHH� NLQHWLFV� RI� DFLG� FDWDO\]HG� IXUIXU\O� DOFRKRO�
SRO\PHUL]DWLRQ��3K\VLFDO�&KHPLVWU\�&KHPLFDO�3K\VLFV���������������–�����'2,� ��������E������K 

��� ,RQHVFX�0��&KHPLVW\�DQG�7HFKQRORJ\�RI�3RO\ROV�IRU�3RO\XUHWKDQH��/RQGRQ��5DSUD�7HFKQRORJ\�/LPLWHG�3XEO�������������� 

PRV�UDYLVKGD���������������YD�����ɨ&�KDURUDWODUGD�
���� ���� ���YD������ ODUQL� WDVKNLO� HWPRTGD��8VKEX�
QDWLMDODU� *63�)6� QLQJ� ������ ����� PRO�PRO�
QLVEDWODULGD�KDP�NX]DWLOJDQ�� 

 
;XORVD 
6LQWH]� TLOLVK� VKDURLWLQL� YD� DOLIDWLN�

]DQMLUOL� *36� NLULWLOLVK� [LVRELJD� )6� QLQJ� WXUOL�
QLVEDWODULGD� ������ –� ����� PRO�PRO�� \XTRUL�
PROHNXODU� PDVVDOL� IXUIXULO� ROLJRPHUODUL� ROLVK�
LPNRQL\DWL� LVKODE� FKLTLOGL�� 2OLQJDQ�

ROLJRPHUODUQLQJ� TRWLVK� MDUD\RQL� RµUJDQLOJDQGD��
IXUIXULO� ROLJRPHUL� PROHNXODU� PDVVDVL� RVKJDQL�
VD\LQ� JHO� KRVLO� TLOLVKL� WH]OLJL� ELU� QHFKD� PDUWD�
RUWLVKL�DQLTODQGL� 

6LQWH]� TLOLE� ROLQJDQ� ROLJRPHUODUQLQJ�
PROHNXODU� PDVVDVL� RGGL\� IXUIXULO� ROLJRPHUODUJD�
QLVEDWDQ� �-�� PDUWD� PROHNXODU� PDVVD� RUWLVKLJD�
HULVKLOGL�� <XTRUL� PROHNXODU� PDVVDOL� IXUIXULO�
ROLJRPHUODULQL� =Q&O�� LVKWLURNLGD� WHUPRNDWDOLWLN�
TRWLULVK�JHOODQLVK�WH]OLJL�YD�JHO-IUDNVL\D�PLTGRULQL�
RVKLULVKL�DQLTODQGL�� 

�� 
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