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.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH�
�
$EVWUDFW�� 7KH� DUWLFOH� GHVFULEHV� WKH� UHVXOWV�� DFKLHYHG� IURP� WKH� UHVHDUFK� RQ� WKH�
LQIOXHQFH� RI� WKH� LQIXVLRQ� IURP� 5XEXV� FDHVLXV� OHDYHV� RQ� WKH� SHQHWUDELOLW\� RI� UDWV¶�
YDVFXODU�ZDOOV��,W�ZDV�IRXQG�WKH�FDSLOODU\�VWUHQJWKHQLQJ�DFWLYLW\�RI�LQIXVLRQ�GXH�WR�WKH�
SUHVHQFH� RI� IODYRQRLGV� TXHUFHWLQ�� NDHPSIHURODQGUXWLQ�� 7KH� UHVXOWV� REWDLQHG� FRPSO\�
ZLWK� VFLHQWLILF� GDWD�� VXEVWDQWLDWLQJ� WKH� VWDWLVWLFDOO\�YDOLG� IDFW� WKDW� WKH� LQIXVLRQ� IURP�
5XEXV� FDHVLXV� OHDYHV� FDQ� GHFUHDVH� YDVFXODU� SHQHWUDELOLW\� XQGHU� WKH� ³SURWHLQ´��
³[\ORO´�RU�³IRUPDOLQ´�LQIODPPDWLRQV��
.H\ZRUGV�� 5XEXV� FDHVLXV�� WKH� FDSLOODU\� VWUHQJWKHQLQJ� DFWLYLW\�� KHPRVWDWLFV��
LQIODPPDWLRQ���
�
�

7KH�EURDGHQLQJ�UDQJH�RI�KHPRVWDWLFV�LV�PRWLYDWHG�E\�YDULRXV�IDFWRUV��VXFK�DV��

SRVW�VXUJHU\�FRPSOLFDWLRQV��LQWDNH�RI�GLIIHUHQW�PHGLFDPHQWV��GLVWXUELQJ�WKH�IXVLRQ�RI�

FRDJXODWLRQ� IDFWRUV� RU� VWLPXODWLQJ� ILEULQRO\VLV�� WKH� HIIHFW� RI� UDGLRWKHUDS\� DQG�

LQFUHDVHG�DOOHUJLVDWLRQ�RI�SRSXODWLRQ��UHVXOWHG�IURP�SUDFWLFH�RI�FKHPLFDO�WKHUDS\��2QH�

RI� WKH� ZD\V� WR� VROYH� WKLV� SUREOHP� LV� WR� SURGXFH� QHZ� KHPRVWDWLFV� DQG� UHPHGLHV��

VWUHQJWKHQLQJ� FDSLOODULHV�ZLWKRXW� VLGH� HIIHFWV�� ,Q� WKLV� YLHZ��PHGLFDPHQWV�� EDVHG� RQ�

KHUEDO� VXEVWDQFHV�� DUH� UDWKHU� SURVSHFWLYH�� JDLQLQJ�PRUH� DQG�PRUH� SRSXODULW\� LQ� WKH�

PDUNHW�RI�GUXJV��

7KH�5XEXV� FDHVLXV��ZHOO�NQRZQ� IRU� LWV� WKHUDSHXWLF� TXDOLWLHV� IRU� D� ORQJ� WLPH��

ZDV�PHQWLRQHG�E\�7KHRSKUDVWXV��$YLFHQQD�DQG�'LRVFRULGHV��7R�DFKLHYH�WKHUDSHXWLF�

HIIHFW�DQFLHQW�KHDOHUV�XVHG�LW�DV�GHFRFWLRQV�DQG�LQIXVLRQV�RI�EHUULHV��OHDYHV�DQG�URRWV��

7KH�PXOWLIDULRXV�FKHPLFDO�FRPSRVLWLRQ�RI�5XEXV�FDHVLXV�OHDYHV�PD\�SUHGHWHUPLQH�LWV�

PDQLIROG�DSSOLFDWLRQ�>�@��$FFRUGLQJ�WR�VFLHQWLVWV��OHDYHV�RI�WKH�5XEXV�FDHVLXV�H[HUW�D�

KHPRVWDWLF�� DVWULQJHQW�� VXGRULILF�� DQDOJHVLF� DQG� DQWL�LQIODPPDWRU\� HIIHFW�� DV�ZHOO� DV�

VKRZ�DQ�DQWLVHSWLF�HIIHFW�DQG�DFFHOHUDWH�GLJHVWLRQ�>����@���
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%HLQJ�VXEVWDQWLDO�IRU�KHPRVWDVLV��D�YDVFXODU�ZDOO�LV�WKH�ILUVW�WR�UHDFW�WR�LQMXULHV�

WKURXJK� UHIOH[� FRQWUDFWLRQ�� OHDGLQJ� WR� GHIODWLRQ� RI� EORRG� IORZ� WR� D� WUDXPDWLF� DUHD��

$SDUW� IURP� WKDW�� WKLV� ZDOO� VHUYHV� DV� D� VRXUFH� RI� WLVVXH� WKURPERSODVWLQ� DQG� RWKHU�

WKURPERJHQLF� IDFWRUV�� $� YDVFXODU� ZDOO� PDNHV� D� ELRV\QWKHVLV� RI� DGUHQDOLQH��

QRUDGUHQDOLQH�� OLSRLGV�� KHSDULQ� DQG� RWKHU� SK\VLRORJLFDOO\� DFWLYH� VXEVWDQFHV��

SDUWLFLSDWLQJ�LQ�EOHHGLQJ�FRQWURO�>�@���

7KH�LQIOXHQFH��H[HUWHG�E\�KHUEDO�GUXJV�RQ�KXPDQ�RUJDQLVP�WKURXJK�D�JURXS�RI�

ELRORJLFDOO\�DFWLYH�VXEVWDQFHV�DQG�PLFURHOHPHQWV��LV�PDQLIROG�>�@��&RQVHTXHQWO\��LW�LV�

D� WRSLFDO� LVVXH� LQ�PRGHUQ�SKDUPDFRORJ\� WR� VHHN�DQG�GHYHORS�QHZ� KHPRVWDWLFV�RI�D�

SODQW� RULJLQ��ZKLFK� DSDUW� IURP� EHLQJ� VSHFLILFDOO\� K\SHUDFWLYH�ZRXOG� EH� FRQYHQLHQW�

DQG�VDIH�LQ�DSSOLFDWLRQ���

7KH� SXUSRVH� RI� RXU� UHVHDUFK�ZDV� WR� LQYHVWLJDWH� WKH� LQIOXHQFH� RI� WKH� LQIXVLRQ�

IURP�WKH�5XEXV�FDHVLXV�RQ�WKH�SHUPHDELOLW\�RI�UDWV¶�YDVFXODU�ZDOOV��
0DWHULDOV�DQG�0HWKRGV��7KH�H[SHULPHQW�ZDV�FRQGXFWHG�RQ����:$*�OLQH�UDWV�

�ZHLJKW���������J���NHSW�RQ�D�VWDQGDUG�YLYDULXP�GLHW��$OO�H[SHULPHQWDO�DQLPDOV�ZHUH�

UDLVHG� LQ� WKH� YLYDULXP� LQ� WKH� &HQWUDO� UHVHDUFK� ODERUDWRU\� RI� WKH� 1DWLRQDO�

3KDUPDFHXWLFDO� 8QLYHUVLW\� DQG� VWDQGDUGL]HG� DFFRUGLQJ� WR� SK\VLRORJLF� DQG�

ELRFKHPLFDO�FULWHULD��

7KH�H[SHULPHQW�ZDV�FRQGXFWHG�LQ�YLYR��$QLPDOV�ZHUH�GLYLGHG�LQWR���JURXSV����

DQLPDOV�LQ�HDFK�RI�WKHP��H[SHULPHQW�DQG�FRQWURO��7KH�H[SHULPHQW�ODVWHG���PRQWK��7KH�

LQIXVLRQ� IURP� 5XEXV� FDHVLXV� OHDYHV� ZDV� RUDOO\� LQWUDJDVWULFDOO\� DGPLQLVWHUHG� WR� WKH�

DQLPDOV�IURP�WKH�H[SHULPHQW�JURXS�RQ�D�GDLO\�EDVLV����PO�NJ���:DWHU��HTXLYDOHQW�WR�

WKH�ZHLJKW�RI�WKH�FRQWURO�DQLPDOV��ZDV�JLYHQ�WR�WKH�ODWWHU��$V�VRRQ�DV�WKH�H[SHULPHQW�

FDPH�WR�DQ�HQG��RQ�WKH���WK�GD\�ORFDO�LQIODPPDWLRQ�ZDV�VWLPXODWHG�LQ�WKH�DQLPDOV�RI�

ERWK�JURXSV�E\�WKH�3�3��*ROLNRY�PHWKRG�ZLWK�XVH�RI�GLIIHUHQW�SKORJRJHQLF�VXEVWDQFHV��

VXFK�DV��HJJ�DOEXPLQ��SURWHLQ���[\ORO��KLVWDPLQ�DQG�IRUPDOLQ�>�@���

7KH�QXPEHU�RI�DQLPDOV�DQG�WKHLU�JURXS�GLVWULEXWLRQ�FRQIRUPHG�WR�HFRQRPLFDO�

DSSURDFK��ELRHWKLFDO� UXOHV� DQG� VWDWLVWLF� UHTXLUHPHQWV��5HFDOFXODWLRQ�RI�KXPDQ�GRVHV�

IRU�WKH�UDWV�ZDV�FRQGXFWHG�E\�<X��5��5\ERORYOHY�XVLQJ�WKH�UDWLR�RI�VSHFLHV�VHQVLWLYLW\�
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>�@��$�GDLO\�DYHUDJH�GRVH�IRU�D�SDWLHQW�PDNHV�����PO�RI�WKH�LQIXVLRQ��SUHSDUHG�LQ�DQ�

DPRXQW�RI�������DVVXPLQJ�WKDW�PO�NJ� �������

6WDWLVWLFDO�FDOFXODWLRQV�ZHUH�SHUIRUPHG�E\�FRQYHQWLRQDO�PHWKRGV�>�@��

7KH�ODERUDWRU\�DQLPDOV�HPSOR\HG�LQ�WKH�UHVHDUFK�ZHUH�NHSW�LQ�WKH�H[SHULPHQWDO�

ELRORJLFDO�FOLQLF�RI�WKH�.K108�XQGHU�6WRUDJH��&DUH�DQG�)HHGLQJ�1RUPV��FRQIRUPLQJ�

WR� WKH� SULQFLSOHV� RI� WKH� ³(XURSHDQ� &RQYHQWLRQ� IRU� WKH� 3URWHFWLRQ� RI� 9HUWHEUDWH�

$QLPDOV�8VHG�IRU�([SHULPHQWDO�DQG�2WKHU�6FLHQWLILF�3XUSRVHV´��6WUDVERXUJ��������>�@�

DQG�WKH�UHVROXWLRQ�RI�WKH�)LUVW�1DWLRQDO�&RQJUHVV�RQ�%LRHWKLFV��.\LY�������>��@��7KH�

H[SHULPHQWV�ZHUH�FDUULHG�RXW�LQ�WKH�PRUQLQJ��EHFDXVH�DFFRUGLQJ�WR�VFLHQWLVWV�WKLV�WLPH�

RI� GD\� VKRZV� WKH� GHSHQGHQFH� RI� WKH� PDLQ� SKDUPDFRORJLFDO� SDUDPHWHUV� DQG�

SKDUPDFRORJLFDO�DFWLYLW\�RI�WKH�KHUEDO�SURGXFW�XQGHU�VWXG\�RQ�FLUFDGLDQ�UK\WKPV�>����

��@��

5HVXOWV�DQG�'LVFXVVLRQ��7KH�DQLPDOV�IURP�WKH�FRQWURO�JURXS�SUHVHQWHG�IDVWHU�
FRORXULQJ� RI� VNLQ� SDSXOHV�� SURGXFHG� E\� SURWHLQ� ����� PLQ��� VORZHU� FRORXULQJ� ±� E\�

KLVWDPLQH������PLQ��DQG�IRUPDOLQ������PLQ��DQG�WKH�VORZHVW�RQH�±�E\�[\ORO������PLQ��

�7DEOH�����

7DEOH����
7KH�FDSLOODU\�VWUHQJWKHQLQJ�DFWLYLW\�RI�WKH�LQIXVLRQ�IURP�5XEXV�FDHVLXV�OHDYHV��

ZLWK�GRVH�RI����PO�NJ��Q� ����

ʋJU�� *URXSV�RI�
DQLPDOV�

7KH�GXUDWLRQ�RI�VNLQ�VWDLQLQJ��LQ�PLQXWHV��
XQGHU�WKH�LQIOXHQFH�RI�SKORJRJHQLF�DJHQWV�

(JJ�DOEXPLQ� [\ORO� KLVWDPLQ� IRUPDOLQ�
��� &RQWURO� ������������ ������������ ������������ ������������

���
7KH�LQIXVLRQ�
IURP�5XEXV�
FDHVLXV�OHDYHV�

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

1RWH�����GLIIHUHQFH�LV�VWDWLVWLFDOO\�VLJQLILFDQW��YHUVXV�FRQWURO��
�

$V�FRPSDUHG�WR�WKH�FRQWURO�JURXS��WKH�LQIXVLRQ�IURP�5XEXV�FDHVLXV�OHDYHV�ZLWK�

D�GRVH�RI����PO�NJ�VWDELOL]HG�YDVFXODU�ZDOOV�ZKHQ�WKH�OHYHO�RI�WKHLU�SHQHWUDELOLW\�ZDV�

UDLVHG�E\�SURWHLQ��WZLFH���[\ORO��LQ�����WLPHV��DQG�IRUPDOLQ��WZLFH���7KH�UHVXOWV�RI�WKH�

H[SHULPHQW� VKRZ� WKDW� WKH� LQIXVLRQ� IURP� 5XEXV� FDHVLXV� OHDYHV� FDQ� UHGXFH� YDVFXODU�

SHQHWUDELOLW\�XQGHU�WKH�SURWHLQ��[\ORO�DQG�IRUPDOLQ�LQIODPPDWLRQV��7DEOH������
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7KH� REWDLQHG� UHVXOWV� DWWHVW� WR� WKH� IDFW� WKDW� WKH� LQIXVLRQ� SRVVHVVHV� D� FDSLOODU\�

VWUHQJWKHQLQJ� HIIHFW� DQG� FRQIRUPV� WR� VFLHQWLILF� GDWD�� VKRZLQJ� WKH� DELOLW\� RI� VXFK�

IODYRQRLGV� DV� TXHUFHWLQH�� NDHPSIHURO� DQG� UXWLQ� �FRQWDLQHG� LQ� OHDYHV� RI� WKH� 5XEXV�

FDHVLXV��WR�UHGXFH�WKH�SHQHWUDELOLW\�RI�ZDOOV�LQ�EORRG�YHVVHOV��WKH�VR�FDOOHG�5�YLWDPLQ�

DFWLYLW\��>��@���

7KH� JLYHQ�PHWKRG�RI� VWXG\LQJ� WKH�SHQHWUDELOLW\� RI� UDWV¶� YDVFXODU�ZDOOV� EHLQJ�

EDVHG�RQ�VLPXODWLQJ�ORFDO�LQIODPPDWLRQ�E\�SKORJRJHQLF�VXEVWDQFHV��ZH�FDQ�DVVXPH�WR�

D� FHUWDLQ� GHJUHH� WKDW� WKH� LQIXVLRQ� IURP� 5XEXV� FDHVLXV� OHDYHV� SHUIRUPV� DQ� DQWL�

LQIODPPDWRU\�DFWLYLW\��'XULQJ� LQIODPPDWLRQ�� LQGXFHG� LQ� UDWV�E\� KLVWDPLQ�� WKHUH�ZDV�

QR�SRVLWLYH�HIIHFW�RQ�VWDELOL]DWLRQ�RI�WKH�YDVFXODU�ZDOO�DIWHU�LQILOWUDWLRQ�RI�WKH�LQIXVLRQ�

IURP�5XEXV� FDHVLXV� OHDYHV�� 7KLV� IDFW� DOORZV� XV� WR� DVVXPH� WKDW� WKH� LQIXVLRQ� KDV�QR�

DQWL�DOOHUJLF�SURSHUWLHV���

&RQFOXVLRQV�� ��� 7KH� LQIXVLRQ� IURP� OHDYHV� RI� WKH� 5XEXV� FDHVLXV� SURGXFHV� D�
JHQHUDO�VWUHQJWKHQLQJ�HIIHFW�RQ�WKH�SHUPHDELOLW\�RI�EORRG�YHVVHO�ZDOOV�LQ�UDWV��

���/HDYHV�RI�5XEXV�FDHVLXV�DUH�SHUVSHFWLYH�UDZ�PDWHULDOV�IRU�VWXG\LQJ�IRU�WKH�

SXUSRVH�RI�LWV�DSSOLFDWLRQ�LQ�SK\WRWKHUDS\��

�
5HIHUHQFHV��

���Ʉɨɜɚɥɶɨɜ� ȼ�� Ɇ�� Ɏɚɪɦɚɤɨɝɧɨɡɿɹ� ɡ� ɨɫɧɨɜɚɦɢ� ɛɿɨɯɿɦɿʀ� ɪɨɫɥɢɧ� �� ȼ�� Ɇ��

Ʉɨɜɚɥɶɨɜ��Ɉ��ȱ��ɉɚɜɥɿɣ��Ɍ��ȱ��ȱɫɚɤɨɜɚ�±�ɏ���ȼɢɞ�ɜɨ�ɇɎɚɍ��³ɉɪɚɩɨɪ´��������±�����ɫ��

>3KDUPDNRJQRV\�ZLWK�IXQGDPHQWDOV�RI�ELRFKHPLVWU\�RI�SODQWV���9��Ɇ��ɄɨYɚO\ɨY��Ɉ��ȱ��

3ɚYOɿ\��Ɍ��ȱ��ȱVɚNɨYɚ�±�.KDUNLY��13ɚ8��³3UDSRU´��������±�����S���,Q�8NU��@�

��� ɍɧɢɜɟɪɫɚɥɶɧɚɹ� ɷɧɰɢɤɥɨɩɟɞɢɹ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɪɚɫɬɟɧɢɣ� �� >Fɨɫɬ�� �ɂ��

ɉɭɫɬɵɪɫɤɢɣ��ȼ��ɉɪɨɯɨɪɨɜ@��±�Ɇ���Ɇɚɯɚɨɧ��������±�����ɫ��>8QLYHUVDO�HQF\FORSHGLD�

RI�KHUEV���>DXWKRUV��,��3XVWɭUVNL\��9��3URKRURY@��±�ɆRVFRZ��ɆɚKɚɨQ��������±�����S��

�,Q�5XVV��@�

��� Ɇɚɦɱɭɪ� Ɏ�� ȱ�� Ⱦɨɜɿɞɧɢɤ� ɡ� ɮɿɬɨɬɟɪɚɩɿʀ� �� Ɇɚɦɱɭɪ� Ɏ�� ȱ�� ±� Ʉ��� Ɂɞɨɪɨɜ
ɹ��

������ ±� ���� ɫ�� >7KH� UHIHUHQFH� ERRN� RQ� SK\WRWKHUDS\� �� 0DPFKXU� )�� ,�� ±� Ʉ\LY��

=GRURY¶\D��������±�����S���,Q�8NU��@�

��� ȼɨɪɨɛɶɟɜ�ȼ��Ȼ��Ɏɢɡɢɨɥɨɝɢɹ�ɝɟɦɨɫɬɚɡɚ���ȼɨɪɨɛɶɟɜ�ȼ��Ȼ��±�Ɇɨɧɨɝɪɚɮɢɹ��
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Ɋɨɫɬɨɜ�ɧɚ�Ⱦɨɧɭ�� ɂɡɞɚɬɟɥɶɫɤɢɣ� ɞɨɦ� ©ɉɪɨɮ�ɉɪɟɫɫª�� ������ ±� ���� ɫ��

>+HPRVWDVLVSK\VLRORJ\� ��9ɨUɨE¶ɟY�9�� %�� ±�0RQRJUDSK�� ±� 5ɨVWRY�RQ�'ɨQ� �� ©3URI�

3UHVVª��������±�����S���,Q5XVV��@�

��� ɉɪɚɤɬɢɱɟɫɤɚɹ� ɮɢɬɨɬɟɪɚɩɢɹ� �� Ɍ�� Ⱥ�� ȼɢɧɨɝɪɚɞɨɜɚ�� Ȼ�� ɇ�� Ƚɚɠɟɜ�� ȼ�� ɇ��

ȼɢɧɨɝɪɚɞɨɜ�� ȼ�� Ʉ�� Ɇɚɪɬɵɧɨɜ�� ±� Ɇ�� �� ɂɡɞ�ɜɨ� �ɗɄɋɆɈ�ɉɪɟɫɫ��� ɋɉɛ��ȼɚɥɟɪɢ�

ɋɉȾ���������±�����ɫ��>3UDFWLFDO�SK\WRWKHUDS\���Ɍ��Ⱥ��9LQRJUDGRYD��%��1��*ɚ]KɟY��9��

1�� 9LQRJUDGRY�� 9�� Ʉ��ɆɚUWXQRY�� ±�ɆRVFRZ� �� �(&6ɆɈ�3UHVV��� 63E��9ɚOɟUL63'���

������±�����S���,Q5XVV��@�

��� Ƚɨɥɢɤɨɜ�ɉ��ɉ��Ɉɤɫɢɞ�ɚɡɨɬɚ�ɜ�ɤɥɢɧɢɤɟ�ɧɟɨɬɥɨɠɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ���ɉ��ɉ��

Ƚɨɥɢɤɨɜ��±�Ɇ����Ɇɟɞɩɪɚɤɬɢɤɚ��������±�����ɫ��>*ROLNRY3��3��1LWURJHQ�R[LGH�LQ�WKH�

FOLQLF�RI�XUJHQW�GLVHDVHV��±�ɆRVFRZ���ɆɟGSUɚFWLFɚ��������±�����S���,Q5XVV��@�

��� Ɋɵɛɨɥɨɜɶɟɜ� ɘ�� Ɋ�� Ⱦɨɡɢɪɨɜɚɧɢɟ� ɜɟɳɟɫɬɜ� ɞɥɹ� ɦɥɟɤɨɩɢɬɚɸɳɢɯ� ɩɨ�

ɤɨɧɫɬɚɧɬɚɦ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ���ɘ��Ɋ��Ɋɵɛɨɥɨɜɶɟɜ��Ɋ��ɋ��Ɋɵɛɨɥɨɜɥɟɜ����

Ⱦɨɤɥɚɞɵ�Ⱥɇ�ɋɋɋɊ��±�������±�ɬ�������ʋ����±�ɫ�������������>'RVLQJ�RI�VXEVWDQFHV�

IRU�PDPPDOV�E\�ELRORJLFDO�DFWLYLW\�FRQVWDQWV���<X��5��5\ERORY\HY��5��&��5\ERORYOHY�

���5HSRUWV�RI�$FDGHP\�RI�6FLHQFHV�RI�WKH�8665��±�������±�9�������ʋ����±�3�������

������,Q�5XVV���@�
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Ɋɟɡɸɦɟ�� ɋɬɚɬɬɹ� ɩɪɟɞɫɬɚɜɥɹɽ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɧɚɫɬɨɸ� ɥɢɫɬɹ�
ɨɠɢɧɢ� ɫɢɡɨʀ� ɧɚ� ɩɪɨɧɢɤɧɿɫɬɶ� ɫɬɿɧɨɤ� ɫɭɞɢɧ� ɭ� ɳɭɪɿɜ�� Ȼɭɥɨ� ɜɫɬɚɧɨɜɥɟɧɨ��
ɤɚɩɿɥɹɪɨɡɦɿɰɧɸɸɱɭ� ɞɿɸ� ɧɚɫɬɨɸ�� ɹɤɚ� ɨɛɭɦɨɜɥɟɧɚ� ɧɚɹɜɧɿɫɬɸ� ɮɥɚɜɨɧɨʀɞɿɜ�
ɤɜɟɪɰɟɬɢɧ�� ɤɟɦɩɮɟɪɨɥ�� ɪɭɬɢɧ�� Ɉɬɪɢɦɚɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɭɡɝɨɞɠɭɸɬɶɫɹ� ɡ� ɞɚɧɢɦɢ�
ɥɿɬɟɪɚɬɭɪɢ�ɬɚ�ɩɿɞɬɜɟɪɞɠɭɸɬɶ�ɡɞɚɬɧɿɫɬɶ�ɧɚɫɬɨɸ�ɥɢɫɬɹ�ɨɠɢɧɢ�ɫɢɡɨʀ� ɫɬɚɬɢɫɬɢɱɧɨ�
ɜɿɪɨɝɿɞɧɨ� ɡɧɢɠɭɜɚɬɢ� ɫɭɞɢɧɧɭ� ɩɪɨɧɢɤɧɿɫɬɶ� ɩɪɢ� ©ɛɿɥɤɨɜɨɦɭª�� ©ɤɫɢɥɨɥɨɜɨɦɭª��
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Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɨɠɢɧɚ� ɫɢɡɚ�� ɤɚɩɿɥɹɪɨɡɦɿɰɧɸɸɱɚ� ɚɤɬɢɜɧɿɫɬɶ�� ɝɟɦɨɫɬɚɬɢɱɧɿ�
ɡɚɫɨɛɢ��ɡɚɩɚɥɟɧɧɹ��
�
Ɋɟɡɸɦɟ�� ɋɬɚɬɶɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɪɟɡɭɥɶɬɚɬɵ� ɢɡɭɱɟɧɢɹ� ɜɥɢɹɧɢɹ� ɧɚɫɬɨɹ� ɥɢɫɬɶɟɜ�
ɟɠɟɜɢɤɢ� ɫɢɡɨɣ� ɧɚ� ɩɪɨɧɢɰɚɟɦɨɫɬɶ� ɫɬɟɧɨɤ� ɫɨɫɭɞɨɜ� ɭ� ɤɪɵɫ�� Ȼɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�
ɤɚɩɢɥɥɹɪɨɭɤɪɟɩɥɹɸɳɟɟ� ɞɟɣɫɬɜɢɟ� ɧɚɫɬɨɹ�� ɨɛɭɫɥɨɜɥɟɧɧɨɟ� ɧɚɥɢɱɢɟɦ�
ɮɥɚɜɨɧɨɢɞɨɜ� ɤɜɟɪɰɟɬɢɧ�� ɤɟɦɩɮɟɪɨɥ�� ɪɭɬɢɧ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɫɨɝɥɚɫɭɸɬɫɹ� ɫ� ɞɚɧɧɵɦɢ� ɥɢɬɟɪɚɬɭɪɵ� ɢ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɫɩɨɫɨɛɧɨɫɬɶ� ɧɚɫɬɨɹ�
ɥɢɫɬɶɟɜ� ɟɠɟɜɢɤɢ� ɫɢɡɨɣ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɞɨɫɬɨɜɟɪɧɨ� ɫɧɢɠɚɬɶ� ɫɨɫɭɞɢɫɬɭɸ�
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Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɟɠɟɜɢɤɚ� ɫɢɡɚɹ�� ɤɚɩɢɥɥɹɪɨɭɤɪɟɩɥɹɸɳɚɹ� ɚɤɬɢɜɧɨɫɬɶ��
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