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8VKEX� PDTRODGD� WDVYLUL\� YD� DPDOL\� VDQ¶DW� RUTDOL� PD¶QDYL\�� HVWHWLN� YD� EDGLL\� DQ¶DQDODUQL� DYORGGDQ�DYORGJD� \HWND]LVK�� R¶VLE�
NHOD\RWJDQ� NHODMDN� YDNLOODULJD� VDQ¶DW� DVDUODULQL� LGURN� HWLVKQL� RµUJDWLVK� RUTDOL� EDGLL\�PDGDQL\DWQLQJ� ULYRMODQLVKL�� RµTXYFKLODUGD�
VRJµORP�GXQ\RTDUDVKQL�VKDNOODQWLULVK�KDTLGD�ILNU�\XULWLOJDQ��%XJXQJL�NXQGD�DMGRGODULPL]GDQ�EL]JDFKD�PHURV�ERCOLE�NHOD\RWJDQ�
NXOROFKLOLN�VDQCDWLQL�\DQDGD�ULYRMODQWLULE��XVKEX�VDQCDWLQLQJ�\DQJL�WXU�YD�VKDNOODULQL�LMRG�TLOLE�WRSLVK��XQL�]DPRQ�ELODQ�KDPRKDQJ�
WDU]GD� VDQCDWQLQJ� ERVKTD� WXUODULQL� ELU�ELUL� ELODQ� ERJµODVK�� XVKEX� VDQCDW� WXULQL� MDKRQ� PLT\RVLGD� WDQLWLE ERULVK� J¶R\DODUL� LOJDUL�
VXULOJDQ�
.DOLW�VRµ]ODU� DPDOL\�VDQ¶DW��LOOXVWUDWVL\D��NXOROFKLOLN��PD¶QDYL\DW��KXQDUPDQGFKLOLN� NRPSHWHQVL\D� PHWRGLND�
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$QQRWDWLRQ
,Q� WKLV� DUWLFOH�� WKH� GHYHORSPHQW� RI� DUWLVWLF� FXOWXUH� WKURXJK� YLVXDO� DQG� SUDFWLFDO� DUW�� WKH� WUDQVPLVVLRQ�RI� VSLULWXDO�� DHVWKHWLF� DQG�
DUWLVWLF� WUDGLWLRQV� IURP� JHQHUDWLRQ� WR� JHQHUDWLRQ�� WHDFKLQJ� WKH� UHSUHVHQWDWLYHV� RI� WKH� IXWXUH� WR� SHUFHLYH� ZRUNV� RI� DUW�� KHDOWK\�
GHYHORSPHQW�LQ�VWXGHQWV�IRUPDWLRQ�RI�D�ZRUOGYLHZ�LV�GLVFXVVHG��7RGD\��ZH�QHHG�WR�IXUWKHU�GHYHORS�WKH�DUW�RI�SRWWHU\��ZKLFK�KDV�
EHHQ�LQKHULWHG�IURP�RXU�DQFHVWRUV�WR�XV��WR�FUHDWH�QHZ�W\SHV�DQG�IRUPV�RI�WKLV�DUW��WR�FRQQHFW�LW�ZLWK�RWKHU�W\SHV�RI�DUW�LQ�KDUPRQ\�
ZLWK�WKH�WLPHV��WKLV�DUW�LGHDV�RI�LQWURGXFLQJ�WKH�VSHFLHV�RQ�D�JOREDO�VFDOH�KDYH�EHHQ�SXW�IRUZDUG�
.H\�ZRUGV��SUDFWLFDO�DUW��LOOXVWUDWLRQ��SRWWHU\��VSLULWXDOLW\��FUDIWVPDQVKLS��FRPSHWHQFH��PHWKRGRORJ\�

ɊɈɅɖ�ɂɁɈȻɊȺɁɂɌȿɅɖɇɈȽɈ�ɂ�ɉɊɂɄɅȺȾɇɈȽɈ�ɂɋɄɍɋɋɌȼȺ ȼ�ɉɈȼɕɒȿɇɂɂ�ȾɍɏɈȼɇɈȽɈ�ɊȺɁȼɂɌɂə�
ɆɈɅɈȾɈȽɈ�ɉɈɄɈɅȿɇɂə

Ⱥɧɧɨɬɚɰɢɹ
ȼ�ɞɚɧɧɨɣ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɪɚɡɜɢɬɢɟ�ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ�ɤɭɥɶɬɭɪɵ�ɱɟɪɟɡ�ɢɡɨɛɪɚɡɢɬɟɥɶɧɨɟ�ɢ�ɩɪɚɤɬɢɱɟɫɤɨɟ�ɢɫɤɭɫɫɬɜɨ��
ɩɟɪɟɞɚɱɚ� ɞɭɯɨɜɧɵɯ�� ɷɫɬɟɬɢɱɟɫɤɢɯ� ɢ� ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ� ɬɪɚɞɢɰɢɣ� ɢɡ� ɩɨɤɨɥɟɧɢɹ� ɜ� ɩɨɤɨɥɟɧɢɟ�� ɨɛɭɱɟɧɢɟ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�
ɛɭɞɭɳɟɝɨ� ɜɨɫɩɪɢɹɬɢɸ� ɩɪɨɢɡɜɟɞɟɧɢɣ� ɢɫɤɭɫɫɬɜɚ�� ɡɞɨɪɨɜɨɟ� ɪɚɡɜɢɬɢɟ� ɭ� ɭɱɚɳɢɯɫɹ�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɢɪɨɜɨɡɡɪɟɧɢɹ��
ɨɛɫɭɠɞɚɥɨɫɶ�� ɋɟɝɨɞɧɹ� ɧɚɦ� ɧɟɨɛɯɨɞɢɦɨ� ɢ� ɞɚɥɶɲɟ� ɪɚɡɜɢɜɚɬɶ� ɝɨɧɱɚɪɧɨɟ� ɢɫɤɭɫɫɬɜɨ�� ɞɨɫɬɚɜɲɟɟɫɹ� ɧɚɦ� ɜ� ɧɚɫɥɟɞɫɬɜɨ� ɨɬ�
ɧɚɲɢɯ�ɩɪɟɞɤɨɜ��ɫɨɡɞɚɜɚɬɶ�ɧɨɜɵɟ�ɜɢɞɵ�ɢ�ɮɨɪɦɵ�ɷɬɨɝɨ�ɢɫɤɭɫɫɬɜɚ��ɫɨɟɞɢɧɹɬɶ�ɟɝɨ�ɫ�ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ�ɢɫɤɭɫɫɬɜɚ�ɜ�ɝɚɪɦɨɧɢɢ�
ɫɨ� ɜɪɟɦɟɧɟɦ�� ɫ� ɷɬɢɦ� ɯɭɞɨɠɟɫɬɜɟɧɧɵɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ� ɛɵɥɢ� ɜɵɞɜɢɧɭɬɵ� ɩɪɟɞɥɨɠɟɧɢɹ� ɩɨ� ɜɧɟɞɪɟɧɢɸ� ɷɬɨɝɨ� ɜɢɞɚ� ɜ�
ɝɥɨɛɚɥɶɧɵɣ�ɦɚɫɲɬɚɛ�
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɢɫɤɭɫɫɬɜɨ�� ɢɥɥɸɫɬɪɚɰɢɹ�� ɝɨɧɱɚɪɧɨɟ� ɞɟɥɨ�� ɞɭɯɨɜɧɨɫɬɶ�� ɦɚɫɬɟɪɫɬɜɨ�� ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ��
ɦɟɬɨɞɨɥɨɝɢɹ�

.LULVK��-DKRQGD IDQ YD WH[QLND WDUDTTL\RWLQLQJ \XTRUL
VXU¶DW ELODQ ULYRMODQLE ERULVKL LQQRYDWVLRQ WH[QRORJL\DODUQL
Rµ]ODVKWLULVK ELODQ ERJµOLT ERµOJDQ Rµ]JDULVKODU \DQJL LMWLPRL\�
LTWLVRGL\�� VL\RVL\ YD PDGDQL\ WXE EXULOLVKODUQL NHOWLULE
FKLTDUPRTGD�� 'XQ\R PLT\RVLGD RµTXYFKLODUQL KD\RWJD
WD\\RUODVKGD WD¶OLPL\ UHIOHNVL\D�� Rµ]LQL�Rµ]L IDROODVKWLULVK��
NUHDWLY \HFKLPODU�� NRPSHWHQWOLNND DORKLGD DKDPL\DW
TDUDWLOPRTGD�� 6KX MXPODGDQ PDPODNDWLPL]GD KDP TDEXO
TLOLQD\RWJDQ TDWRU TDURU YD IDUPRQODUQLQJ KDP WXE LOGL]L \RVK
DYORGQLQJ PD¶QDYL\ NDPRORWLQL \XNVDOWLULVKJD [L]PDW TLODGL��
2µ]EHNLVWRQ 5HVSXEOLNDVL 3UH]LGHQWL 6K�0�0LU]L\R\HYQLQJ
�����\LO ���PDUWGD LP]RODQJDQ ¶¶.XOROFKLOLNQL MDGDO
ULYRMODQWLULVK YD TRµOODE TXYYDWODVK FKRUD ± WDGELUODUL
WRµJµULVLGD´�JL 34������VRQOL KDPGD�� �����\LO ���GHNDEUGDJL
³+XQDUPDQGFKLOLNQL \DQDGD ULYRMODQLVK YD KXQDUPDQGODUQL KDU
WRPRQODPD TRµOODE TXYYDWODVK WRµJµULVLGDª� JL 34���� VRQOL
TDURUL DQD VKX H]JX LVKODUQL \DQJL�� \DQDGD \XNVDN ERVTLFKJD
NRµWDULVKJD TDUDWLOJDQOLJL ELODQ JµR\DWGD DKDPL\DWOLGLU��
3UH]LGHQWLPL] �����\LO ���GHNDEU NXQL [DOTTD
PXURMDDWQRPDVLGD PDNWDE RµTXYFKLODULQL [RULML\ WLOODU YD NDVE�
KXQDUJD RµUJDWLVK ]DUXUDWLQL D\WJDQ HGLODU�� ����\LO ���\DQYDU

NXQL EX ERUDGDJL YD]LIDODU ERµ\LFKD RµWND]LOJDQ \LJµLOLVKGD HVD
WXPDQ YD PDKDOODODUQLQJ [XVXVL\DWLGDQ NHOLE FKLTLE��
RµTXYFKLODU PDNWDEQLQJ Rµ]LGD ��� [LO LVKFKL NDVEODUJD
RµUJDWLOLVKL UHMDODVKWLULOGL >�@�� -XPODGDQ�� %X[RUR�� 6DPDUTDQG��
7RVKNHQW�� )DUJµRQD�� ;RUD]P YD 4RUDTDOSRJµLVWRQGD \X]DJD
NHOJDQ NXOROFKLOLN�� ]DUJDUOLN VDQµDWL�� \RJµRFK YD JDQFK
Rµ\PDNRUOLJL�� QDTTRVKOLN YD NDQGDNRUOLN�� NDVKWDFKLOLN��
JLODPGRµ]OLN��VKROFKDGRµ]OLN��FKDUPJD EH]DN WXVKLULVK VDQµDWL��
ORNOL PLQLDW\XUD KDPGD NLWRE PLQLDW\XUDVL NDEL [DOT DPDOL\
EH]DN VDQ¶DWLQLQJ EX WXUODUL GDYODWLPL] UDKEDUL WRPRQLGDQ
TDUDWLOD\RWJDQ H¶WLERU WXID\OL UDYQDT WRSLE NHOPRTGD�� 6RSRO
EX\XPODU�� ODJDQODU�� \RJµRFKGDQ Rµ\PDNRUL YD QDTVKLQNRUL
TLOLE \DVDOJDQ X\ MLKR]ODUL�� TRµOGD WRµTLOJDQ JLODPODU��
PLQLDW\XUDODU�� PDUJµLORQOLN�� [LYDOLN YD WRVKNHQWOLN XVWDODU
WRPRQLGDQ PLVGDQ \RNL MH]GDQ \DVDOJDQ�� TLPPDWEDKR
PHWDOGHN \DUTLUDE�� VKDNOODQJDQ�� QDILVOLJL KDPGD
QDTVKLQNRUOLJL ELODQ DMUDOLE WXUXYFKL EX\XPODU�� D\QLTVD��
NDQGDNRUL LGLVKODU QDIDTDW [DOTLPL]�� EDONL PHKPRQ ERµOLE
NHOJDQ [RULML\ VD\\RKODU QD]DULGD KDP EHEDKR GXUGRQDGLU��
4RµO� PHKQDWL� DVRVLGD� \DUDWLOJDQ� EXQGD\� PDGDQL\� PHURVLPL]�
KDU� GRLP� H¶]R]GD�� 8VWDODULPL]� \DUDWJDQ� QRGLU� EX\XPODU�
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MDKRQGDJL�NRµSODE�PDPODNDWODU�PX]H\ODULJD�WXKID�TLOLQJDQ�YD�
XODU� WRPRQLGDQ� DUGRTODE� VDTODQPRTGD�� 0DQD� VKXQGD\�
PD¶QDYL\�� HVWHWLN� YD� EDGLL\� DQ¶DQDODUQL� DYORGGDQ�DYORGODUJD�
\HWND]LVK�� VDQ¶DW� DVDUODULQL� LGURN� HWLVKJD� RµUJDWLVK� RUTDOL�
EDGLL\� PDGDQL\DWQLQJ� ULYRMODQLVKL�� RµTXYFKLODUGD� VRJµORP�
GXQ\RTDUDVKQL� VKDNOODQWLULVK� DQ¶DQDODUQL� \RVK� DYORG� RQJLJD�
VLQJGLULVK�EXJXQJL�NXQ�SHGDJRJLQLQJ�DVRVL\�YD]LIDODULGDQ�ELUL�
KLVREODQDGL�� %XJXQJL� NXQGD� DMGRGODULPL]GDQ� EL]JDFKD�PHURV�
ERCOLE� NHOD\RWJDQ� NXOROFKLOLN� VDQCDWLQL� \DQDGD� ULYRMODQWLULE��
XVKEX�VDQCDWLQLQJ�\DQJL�WXU�YD�VKDNOODULQL�LMRG�TLOLE�WRSLVKLPL]��
XQL�]DPRQ�ELODQ�KDPRKDQJ�WDU]GD�VDQCDWQLQJ�ERVKTD� WXUODULQL�
ELU�ELUL�ELODQ�ERJµODVKLPL]��XVKEX�VDQCDW�WXULQL�MDKRQJD�WDQLWLE�
ERULVKLPL]� NHUDN�� <RVKODULPL]QL� XVKEX� NDVE�KXQDUODUJD�
ERCOJDQ� TL]LTLVKODULQL� RVKLULVK�� VKX� ELODQ� ELUJD� XODUJD�
YDWDQSDUYDUOLN�� PLOOL\OLN�� XUI�RGDW� YD� TDGU\DWODULPL]� KDTLGDJL�
WXVKXQFKDODUQL�RQJLJD VLQJGLULE�ERULVKLPL]�NHUDN��

0DY]XJD� RLG� DGDEL\RWODU� WDKOLOL�� 7DVYLUL\� VDQ¶DW�
IDQLQLQJ� PDTVDGL� RµTXYFKLODUGD� [RWLUD�� GLTTDW�� WDVDYYXU��
KDUDNDWODU� NRRUGLQDWVL\DVL� NDEL� SVL[RORJLN� IDROL\DWODUQL�
VKDNOODQWLULVK� ELODQ� ELUJD� RµTXYFKLODUQLQJ� EDGLL\� WDIDNNXULQL�
VKDNOODQWLULVK�KDPGD�XODUGD�WDVYLUL\�YD�DPDOL\�VDQ¶DW�DVDUODULQL�
HVWHWLN� LGURN� HWLVK� NRPSHWHQVL\DODULQL WDNRPLOODVKWLULVKGDQ�
LERUDWGLU�� 7DVYLUL\� VDQ¶DW� DPDOL\� IDQODULQLQJ� IXQGDPHQWDO�
DVRVODUL� YD�RµTLWLVK�PHWRGLNDVL�PDVDODODUL� ERUDVLGD� MDKRQQLQJ�
\HWDNFKL� ROLPODUL� WRPRQLGDQ� [DOT� DPDOL\� EH]DN� VDQ¶DWLQLQJ�
D\ULP� WXUODUL� KDTLGD� LOPL\� DGDEL\RWODU�� PHWRGLN� TRµOODQPDODU�
\DUDWLOJDQ�%XODUGDQ� 3�%HUQDU�� 'MHNL� (GNLQ�� 0�1DYDUUR�*��
6HPSHUODUGLU��7DVYLUL\�YD�DPDOL\�VDQ¶DWQLQJ�WDUL[L�KDTLGD�KDP�
ELU�TDWRU�[RULML\�ROLPODU�YD� VDQތDWVKXQRVODU� WDOD\JLQD�NLWREODU�
YD� ULVRODODU� \R]LVKJDQ�%XODUGDQ� ,RJDQ� <RD[LP� 9LQNHOPDQ�
���������EXWXQ� DYORGQL� QHRNODVVLN� VDQ
DWQL� TDEXO� TLOLVKJD� YD�
VKX� ELODQ� \XQRQ� VDQ
DWL� YD� PDGDQL\DWL� TDGUL\DWODULQL� TD\WD�
NDVKI� HWLVKJD� LOKRPODQWLUGL�6KYH\WVDUL\DOLN� VDQ
DW� WDUL[L�
SURIHVVRUL� <DNRE� %XUN[DUGW� ����������� Rµ]LQLQJ� �,WDOL\DGDJL�
8\JµRQLVK�GDYUL� VLYLOL]DWVL\DVL�� QRPOL� ULVRODVLQL� \DUDWGL�8QGD�
WDVYLUL\� YD� DPDOL\� VDQ¶DWQLQJ� MDKRQ� WVLYLOL]DWVL\DVLJD� WD¶VLUL�
KDTLGD� PD¶OXPRWODU� NHOWLUGL�%ULWDQL\DOLN� VDQ
DWVKXQRV� YD�
WDUL[FKL� .HQQHW� .ODUN� ���������� VWDQGDUW� ³6DQ
DW� WDUL[L´�
GDUVOLJLQL�\DUDWJDQ��

7DGTLTRW� PHWRGRORJL\DVL�� 0XVWDTLO� 'DYODWODU�
+DPGRµVWOLJL� ROLPODULGDQ� PDNWDE� RµTXYFKLODULQL� RµTLWLVKGD�
[DOT� DPDOL\� VDQ¶DWLGDQ� IR\GDODQLVK� PDVDODODUL� TX\LGDJL�
ROLPODU�WRPRQLGDQ�RµUJDQLOJDQ�'DUVGDQ�YD�PDNWDEGDQ�WDVKTDUL�
LVKODUQLQJ� Rµ]DUR� ERJµOLTOLJL� PDVDODODUL� YD� DPDOL\� VDQ¶DWQLQJ�
LQVRQ� GXQ\RTDUDVKLJD� \XNVDN� WD¶VLUL� KDTLGD� XVKEX� VDQ¶DW�
YDNLOODUL� 3�;DQLNRY�� 5�9�7L[RQRY�� *�� 1�� 9RONRY�
7�'�3ROR]RYD�� 6�$�3DYORYD�� /�9�� 6YHWNRYD� YD� ERVKTDODUQLQJ�
GLVVHUWDVL\D� WDGTLTRWODULGD� NRµULE� FKLTLOJDQ�� 3�� 8��
%D\UDPXNRYD�� -��+��'XGNR�� ,��9��6RNRORYD�YD�ERVKTDODUQLQJ�
GLVVHUWDVL\DODUL� RµUWD� PDNWDEGD� GDUVGDQ� WDVKTDUL� LVKODUQL�
WDVKNLO� HWLVK� YD� RµWND]LVKQLQJ� PD¶OXP� MLKDWODULJD�
EDJµLVKODQJDQ�

5HVSXEOLNDPL]GD� WDVYLUL\� VDQ¶DW� IDQODULQL� RµTLWLVKGD�
WD¶OLP� MDUD\RQODULQL� ULYRMODQWLULVKQLQJ� SHGDJRJLN� VKDUWODULQL��

XVXO� YD�PHWRGODULQL� \DUDWLVK�PXDPPRODUL� KDPGD� NHODMDJLPL]�
YRULVODUL� EDGLL\� HVWHWLN� GLGLQL� VKDNOODQWLULVKGD� WDVYLUL\� YD�
DPDOL\� VDQ¶DWQLQJ� RµUQL� KDTLGD� Rµ]EHN� VDQ¶DWVKXQRV��
TDGLPVKXQRV� YD� WDUL[FKL� ROLPODU� YD� WDGTLTRWFKLODU� 6�%XODWRY��
5�+DVDQRY�� 0�5D[LPRY�� )�$EGLUDVLORY�� 6�$EGXOOD\HY��
0�1DEL\HY�� $�6XOD\PRQRY�� $�+DNLPRY�� $�*RQFKDURYD��
,�5HPSHO�� VDQ¶DWVKXQRV� ROLP� YD� LVWH¶GRGOL� NXORO�0�5D[LPRY��
4�4RVLPRYODUQLQJ�PHKQDWODUL�EHTL\RVGLU�

'DUVGDQ� WDVKTDUL�PDVKJµXORWODUQLQJ� DQ¶DQDYL\� KDPGD�
QRDQ¶DQDYL\� VKDNOODUL�� XVXOODUL� YD� PD]PXQL� %�1� 2ULSRY��
%�%R\PHWRY� YD� 1�7ROLERYODU�� 5�0DYORQRYD� YD�
%�1RUPXURGRYDODU� RµTXY� XVOXEL\� TRµOODQPDODULGD��
8�;RGMDPTXORY� YD� 1�3HUGHVKRYDODU� Rµ]� PDTRODODULGD� ED\RQ�
HWLVKJDQ�� 0LOOL\� RµTXY� GDVWXUL� DVRVLGD� KDPGD� XPXPL\� RµUWD�
WD¶OLP� PDNWDEODULGD� WDVYLUL\� VDQ¶DW� WD¶OLPL� NRQWVHSVL\DVL��
XPXPL\� RµUWD� WD¶OLPQLQJ� GDYODW� VWDQGDUWL� YD� RµTXY�
GDVWXUODULQLQJ� GDYODW� WRPRQLGDQ� WDVGLTODQLVKL� 5�+DVDQRY��
$�6XOD\PRQRY��7�.X]L\HY��6��$EGLUDVLORY��5�;XGR\EHUJDQRY�
YD� 7DW\DQD� /L�� ;�0XUDWRY�� '�0LU[DNLPRYD�� .�$EGXOOD\HY��
6�0X[DPPHGMDQRYD�� =�6XOD\PRQRYDODUQLQJ� WX]JDQ�
GDUVOLNODULGD�Rµ]�DNVLQL�WRSJDQ��

7DKOLO� YD� QDWLMDODU� $GDEL\RWODUQL� WDKOLO� TLOLVKGD�
PDCOXP� ERCOGLNL�� [DOT� DPDOL\� EH]DN� VDQ¶DWLQL� RµUJDWLVK�
XVXOODULQL� WDNRPLOODVKWLULVK� ERµ\LFKD� NRµSJLQD� ROLPODU�XVWDODU�
WDGTLTRWODU� ROLE� ERUJDQODU�� 8QLQJ� QRGLU� QDPXQDODULGDQ� ELUL�
ERµOJDQ� NXOROFKLOLN� VDQ¶DWL� EDGLL\HVWHWLN� TL\PDWL� YD� NXQGDOLN�
HKWL\RMLPL]QL�TRQGLUXYFKL�YRVLWD�VLIDWLGD�KDP�RC]LJD�[RV�RCULQ�
HJDOOD\GL��$PDOL\�VDQCDWQLQJ�WDUNLEL\�TLVPL��MDKRQ�VDQCDWLQLQJ�
EHEDKR� GXUGRQDVL� ERCOJDQ� NXOROFKLOLN� VDQCDWL� TDGLPGDQ�
VDQCDWVKXQRVODU�� [DOT� XVWDODUL� WRPRQLGDQ� NDWWD� TL]LVK� ELODQ�
RCUJDQLE� NHOLQJDQ�� .XOROFKLOLN� VDQCDWLQLQJ� LQVRQL\DW� WDUL[L�
ELODQ� FKDPEDUFKDV� ERJµOLTOLJL� D]DO� � D]DOGDQ� DU[HRORJODU� YD�
VDQCDWVKXQRVODU�� ROLPODUQL� XQJD� ERCOJDQ� TL]LTLVKLQL� RUWLULE�
\XERUJDQ�� &KXQNL�� XVKEX� VDQCDW� YD� XQL� WDUL[LQL� RCUJDQLVK�
LQVRQODUQL� NXQGDOLN� WXUPXVK� WDU]LQL�� \DVKDVK� VKDURLWLQL�� XUI�
RGDWODULQL��TDUDVKODULQL�DQLTODVKJD�NDWWD�\RUGDP�EHUDGL�

;XORVD� YD� WDNOLIODU� 2µTXYFKLODUJD� XVKEX� VDQ¶DWQLQJ�
LMWLPRL\� PRKL\DWL� YD� DKDPL\DWLQL� DQJODVK�� LGURN� HWLVK� YD�
EDKRODVK�� XODUJD� HVWHWLN� PXQRVDEDW� ELOLGLULVK� PDODNDODULQL�
WDUNLE� WRSWLULVK�� DPDOL\� VDQ¶DW�� EDGLL\� KXQDUPDQGFKLOLN�
QDPXQDODUL� ELODQ� WDQLVKWLULVK� RUTDOL� XODUQLQJ� Rµ]LJD� [RV�
[XVXVL\DWODUL� KDTLGDJL� QD]DUL\� ELOLP� YD� DPDOL\� PDODNDODULQL�
WDUEL\DODVK�� VKD[VDQ� PXKLP� DKDPL\DWJD� HJD� ERµOJDQ� EDGLL\�
PDGDQL\DW DQ¶DQDODULJD� IDRO� PXQRVDEDWQL� VKDNOODQWLULVK�
PXKLPGLU��7DGTLTRW�PXDPPRVLJD�RLG� LOPL\�WDGTLTRW� LVKODULQL�
YD� PHWRGLN� DGDEL\RWODUQL� RCUJDQLVK� YD� WDKOLO� TLOLVK� QDWLMDODUL�
VKXQL� NRCUVDWGLNL�� \XTRULGD� TD\G� HWLOJDQ� WDGTLTRWFKLODUQLQJ�
LOPL\� L]ODQLVKODUL� WDVYLUL\� VDQ¶DW� GDUVGDQ� WDVKTDUL�
PDVKJµXORWODULGD� [DOT� DPDOL\� EH]DN� VDQ¶DWLQL� EDGLL\�
NXOROFKLOLN� PLVROLGD� RµUJDWLVK� XVXOODUL� PHWRGLNDVLQL�
WDNRPLOODVKWLULVK�ERC\LFKD� WDKOLOODU�\HWDUOL�GDUDMDGD�HPDVOLJLQL�
NRCUVDWGL�� 0DYMXGODUL� HVD�� ;;� DVUQLQJ� ���������� \LOODULGD�
WRCJCUL� NHOLVKLQL� LQREDWJD� RODGLJDQ� ERCOVDN�� XVKEX� PXDPPR�
RC]LQLQJ�GRO]DUEOLJLQL�EXJXQJL�NXQGD�KDP�\RCTRWJDQ�HPDV��

$'$%,<27/$5�
�� 6K�0�0LU]L\R\HYQLQJ�ROL\�PDMOLV�YD�R¶]EHNLVWRQ�[DOTLJD�PXURMDDWQRPDVL�KWWSV���SUHVLGHQW�X]�X]�����������
�� %XOɚWɨY�6�6��Ɉµ]EHN�[ɚOT�ɚPɚOL\�EH]ɚN�VɚQ¶ɚWL��� 7���©0HKQɚWª�������
�� Ⱥɦɚɧɭɥɥɚɟɜ��Ɂ�ɒɟɪɚɥɢɟɜ��Ⱥɦɚɥɢɣ ɫɚɧɴɚɬɞɚɧ ɫɢɧɮɞɚɧ ɬɚɲԕɚɪɢ ɢɲɥɚɪ ɢɥɦɢɣ�ɩɟɞɚɝɨɝɢɤ ɦɭɚɦɦɨ ɫɢɮɚɬɢɞɚ��± ³ɏɚɥԕ

ɬɚɴɥɢɦɢ´�ɠɭɪɧɚɥɢ����������ɫɨɧ����������ɛɟɬɥɚɪ��
�� ɉ�ɒ�Ɂɨԟɢɞɨɜ��Ɇɟɴɦɨɪ ɫɚɧɴɚɬɢ��±Ɍ��Ԑ�Ԑɭɥɨɦ ɧɨɦɢɞɚɝɢ Ⱥɞɚɛɢɺɬ ɜɚ ɫɚɧɴɚɬ ɧɚɲɪɢɺɬɢ�����������ɛɟɬ�
�� $OLPRYD� 1R]LPD�� 	� $NKPDGRY� 6DUYDU�� �������� ,PSURYLQJ� WHFKQRORJLHV� RI� LQGLYLGXDOL]DWLRQ� RI� HGXFDWLRQ� LQ� WHDFKLQJ�

HQJOLVK� WR� VWXGHQWV� RI� QRSK\ORORJLFDO� GLUHFWLRQ� (XUR�$VLD� &RQIHUHQFHV�� �±���� 5HWULHYHG� IURP�
KWWS���SDSHUV�HXURDVLDFRQIHUHQFH�FRP�LQGH[�SKS�HDF�DUWLFOH�YLHZ����

�� 0D[PXURYD�0DYMXGD�+DOLPRYQD��/LQJXLVWLF�EDVLV�RI�WHDFKLQJ�RUDO�FRPPXQLFDWLRQ�RI�VWXGHQWV�LQ�JHUPDQ�ODQJXDJH�OHVVRQV�
�KWWSV���FROORTXLXP�SXEOLVKLQJ�UX�DVVHWV�OB�B��SGI�SDJH �������������� %5,'*(� 72� 6&,(1&(�� 5(6($5&+� :25.6�
ɋɬɪ����

�� /�� .KD\GDURYD�� �7KH� XVDJH� RI� LQWHUDFWLYH� PHWKRGV� ZKLOH� GHYHORSLQJ� UHDGLQJ� VNLOOV� RI� \RXQJ� OHDUQHUV�� 6FLHQFH� DQG�
LQQRYDWLRQ��YRO�����QR��%���������SS�����������GRL���������]HQRGR��������


