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'P\WUR�/X]VKNRY��SRVWJUDGXDWH��6HUJL\�2VDGFK\��3URI���'6F����2OH[DQGU�'LG\N��$VVRF��3URI���3K'�WHFK��
VFL��
&HQWUDO�8NUDLQLDQ�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\��.URSLYQLWVN\��8NUDLQH
,GHQWLILFDWLRQ� RI� WKH� /LQHDUL]HG� 0RGHO� RI� &RQWUROOHU� '\QDPLFV� DQG� 'DQIRVV�
7HPSHUDWXUH�&RQWURO�9DOYH�$FFRUGLQJ�WR�WKH�3DVVLYH�([SHULPHQW�

0DLQ� SXUSRVH� RI� WKH� DUWLFOH� LV� WR� SURYLGH� GHVLJQHUV� DQG� UHVHDUFKHUV� ZLWK� D� G\QDPLFV� PRGHOV� RI� D�
FRQWUROOHU�IRU�UHIULJHUDWLQJ�HTXLSPHQW�ZLWK�RQH�WKHUPDO�FRQWURO�YDOYHV��LQ�FRQMXQFWLRQ�ZLWK�D�UHJXODWRU\�ERG\���

7KLV� DUWLFOH� LV� GHYRWHG� WR� DQ� DQDO\VLV�RI� WKH� WUHQGV� LPSURYH� UHIULJHUDWLRQ� HIILFLHQF\�E\� XSJUDGLQJ� WKH�
FRQWURO�V\VWHP�RI�D�WKHUPRVWDWLF�H[SDQVLRQ�YDOYH��,W�LV�VKRZQ�WKDW�'DQIRVV�UHIULJHUDWLRQ�HTXLSPHQW�LQFUHDVHV�WKH�
HIILFLHQF\� RI� WKH� IRUPDWLRQ� RI� WKH� FROG� GXH� WR� FKDQJHV� LQ� WKH� HYDSRUDWRU� VXSHUKHDW� VHWWLQJ�� 7KH�PDLQ� LGHD� RI�
XSJUDGLQJ�LV� WR�XVH�D�V\VWHPV�DSSURDFK�WR�WKH�FRQVLGHUDWLRQ�RI�UHIULJHUDWLRQ�HTXLSPHQW� LQ�FRQMXQFWLRQ�ZLWK�
WKH�FRROLQJ�FKDPEHU�DQG� WKH�SURGXFWV�ZKLFK�DUH�VWRUHG� LQ� LW��7R�UHDOL]H� WKLV� LGHD�RQH�KDV�GHYHORSHG�D�QHZ�
EORFN�GLDJUDP�RI�WKH�FRROLQJ�V\VWHP�DV�D�PXOWLGLPHQVLRQDO�IROORZ�XS�V\VWHP�WKDW�RSHUDWHV�LQ�FRQGLWLRQV�RI�DLU�
WHPSHUDWXUH�FKDQJHV�LQ�WKH�UHIULJHUDWLQJ�FKDPEHU�DQG�IOXFWXDWLRQV�RI�WKH�UHIULJHUDQW�WHPSHUDWXUH�DQG�LWV�SUHVVXUH��
7KH�GHILQLWLRQ�RI�D�OLQHDUL]HG�PRGHO�WRRN�SODFH�LQ�WKUHH�VWDJHV��,Q�WKH�ILUVW�VWDJH��EDVHG�RQ�WKH�GDWD�RI�WKH�SDVVLYH�
H[SHULPHQW��VSHFWUDO�DQG�FURVV�VSHFWUDO�GHQVLWLHV�RI�VLJQDOV�DUH�REWDLQHG��,Q�WKH�VHFRQG�VWDJH��EDVHG�RQ�WKH�UHVXOWV�
RI�WKH�ILUVW��WKH�WUDQVIHU�IXQFWLRQV�RI�WKH�V\VWHP�HOHPHQWV�DQG�WKH�ILOWHULQJ�EORFN�DUH�GHILQHG��,Q�WKH�WKLUG�VWDJH��WKH�
YHULILFDWLRQ� RI� WKH� LGHQWLILFDWLRQ� UHVXOWV�� ZKLFK� XVHG� H[SHULPHQWDO� GDWD� DQG� UHFHLYHG� WUDQVIHU� IXQFWLRQV� LQ� WKH�
VHFRQG�VWDJH��ZDV�SHUIRUPHG��

7KH� VHSDUDWLRQ� RI� WKH� VLJQDO� UHFRUGV� WKDW� DUH� DFWLYH� DW� WKH� LQSXWV� DQG� RXWSXWV� RI� WKH� $.�&&� ����
FRQWUROOHU�DQG�'DQIRVV� WKHUPRVWDW�YDOYH�DOORZV�\RX� WR�GHWHUPLQH� WKH� OLQHDUL]HG�SDWWHUQ�RI� WKH�G\QDPLFV�RI� WKH�
VSHFLILHG� HOHPHQWV�� ZKLFK� FRUUHVSRQGV� WR� WKH� PRGH� RI� RSHUDWLRQ� RI� WKHVH� HOHPHQWV� GXULQJ� WKH� UHFRUGLQJ� RI�
VLJQDOV�� 7KH� QHZ� WUDQVIHU� IXQFWLRQV� REWDLQHG� IRUP� WKH� EDVLV� IRU� DGDSWLQJ� WKH� NQRZQ�PHWKRGV� RI� V\QWKHVLV� RI�
FRQWURO� V\VWHPV� WR� WKH� GHILQLWLRQ� RI� WKH� VWUXFWXUH� DQG� SDUDPHWHUV� RI� WKH� ODZ� RI� FRQWURO�� ZKLFK� LV� DLPHG� DW�
LPSURYLQJ�WKH�HIILFLHQF\�RI�WKH�XVH�RI�FROG�LQ�UHDO�RSHUDWLQJ�FRQGLWLRQV��
D�UHIULJHUDQW��DQ�HYDSRUDWRU��D�EORFN�GLDJUDP��D�YHFWRU��D�GLVWXUEDQFH��D�UHJXODWRU�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG��������������

ɍȾɄ������������������

ɘ�Ȼ��ɉɚɥɚɞɿɣɱɭɤ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��ȼ�ɋ��Ɋɭɬɤɟɜɢɱ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�����
Ɇ�ȼ��Ɂɿɧɽɜ��ɚɫɢɫɬ�
ȼɿɧɧɢɰɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɚɝɪɚɪɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��ɦ��ȼɿɧɧɢɰɹ��ɍɤɪɚʀɧɚ�
ȱ�Ɉ��Ʌɿɫɨɜɢɣ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɍɦɚɧɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɫɚɞɿɜɧɢɰɬɜɚ��ɦ��ɍɦɚɧɶ��ɍɤɪɚʀɧɚ�

ɉɟɪɫɩɟɤɬɢɜɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜɿɞɤɪɢɬɨɝɨ�ɩɪɨɝɪɚɦɧɨɝɨ�
ɤɨɦɩɥɟɤɫɭ�DUGXLQR�ɞɥɹ�ɜɢɜɱɟɧɧɹ�ɬɟɯɧɿɱɧɢɯ�
ɞɢɫɰɢɩɥɿɧ�

ɋɬɚɬɬɹ�ɩɪɢɫɜɹɱɟɧɚ�ɩɢɬɚɧɧɸ�ɩɿɞɜɢɳɟɧɧɹ�ɪɿɜɧɹ�ɹɤɨɫɬɿ�ɧɚɜɱɚɧɧɹ�ɬɟɯɧɿɱɧɢɦ�ɞɢɫɰɢɩɥɿɧɚɦ�ɭ�ɜɢɳɢɯ�
ɧɚɜɱɚɥɶɧɢɯ�ɡɚɤɥɚɞɚɯ�ɨɫɜɿɬɢ��ɡɚ�ɪɚɯɭɧɨɤ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɜ�ɧɚɜɱɚɥɶɧɢɣ�ɩɪɨɰɟɫ�ɚɩɚɪɚɬɧɨʀ�ɩɥɚɬɮɨɪɦɢ�$UGXLQR�
812�� ȼ� ɫɬɚɬɬɿ� ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɫɭɱɚɫɧɢɣ� ɫɬɚɧ� ɩɪɨɛɥɟɦɢ� ɩɿɞɝɨɬɨɜɤɢ� ɬɟɯɧɿɱɧɢɯ� ɮɚɯɿɜɰɿɜ�� ɦɟɬɨɞɢ� ʀɯ�
ɩɿɞɝɨɬɨɜɤɢ� ɜ� ɧɚɣɛɿɥɶɲ� ɪɨɡɜɢɧɟɧɢɯ� ɤɪɚʀɧɚɯ� ɫɜɿɬɭ�� ɦɨɠɥɢɜɿ� ɧɚɩɪɹɦɤɢ� ɜɢɪɿɲɟɧɧɹ� ɿɫɧɭɸɱɨʀ� ɩɪɨɛɥɟɦɢ� ɡɚ�
ɪɚɯɭɧɨɤ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɦɟɬɨɞɿɜ� ɧɚɜɱɚɧɧɹ� ɬɟɯɧɿɱɧɢɦ� ɞɢɫɰɢɩɥɿɧɚɦ�� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ�
ɩɪɨɝɪɚɦɨɜɚɧɨʀ� ɚɩɚɪɚɬɧɨʀ� ɩɥɚɬɮɨɪɦɢ� $UGXLQR� 812�� Ⱦɥɹ� ɨɛʉɪɭɧɬɭɜɚɧɧɹ� ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ� ɦɟɬɨɞɢɤɢ�
ɜɢɤɨɧɚɧɨ� ɩɨɪɿɜɧɹɥɶɧɢɣ� ɚɧɚɥɿɡ� ɪɹɞɭ� ɩɨɩɭɥɹɪɧɢɯ� ɩɪɨɝɪɚɦɧɢɯ� ɩɥɚɬɮɨɪɦ� ɡ� ɧɚɜɟɞɟɧɨɸ� $UGXLQR� 812���
BBBBBBBBBBB�
��ɘ�Ȼ��ɉɚɥɚɞɿɣɱɭɤ��ȼ�ɋ��Ɋɭɬɤɟɜɢɱ��Ɇ�ȼ��Ɂɿɧɽɜ��ȱ�Ɉ��Ʌɿɫɨɜɢɣ�������
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ɩɪɟɞɫɬɚɜɥɟɧɨ� ɨɫɧɨɜɧɿ� ɬɟɯɧɿɱɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɧɚɣɛɿɥɶɲ� ɪɨɡɩɨɜɫɸɞɠɟɧɢɯ� ɩɥɚɬɮɨɪɦ� ɫɟɪɟɞ� ɦɨɞɟɥɶɧɨɝɨ�
ɪɹɞɭ�ɦɚɪɤɢ�$UGXLQR��ɇɚɜɨɞɢɬɶɫɹ�ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ�ɨɩɢɫ�ɬɚ�ɬɟɯɧɿɱɧɚ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�$UGXLQR�812��ɦɟɬɨɞɢ�
ɩɪɨɝɪɚɦɭɜɚɧɧɹ� ɬɚ� ɦɨɠɥɢɜɿ� ɜɚɪɿɚɧɬɢ� ɚɩɚɪɚɬɧɢɯ� ɦɨɞɭɥɿɜ� ɞɥɹ� ɤɨɦɩɨɧɭɜɚɧɧɹ� ɡ� $UGXLQR� 812�� ɇɚɜɟɞɟɧɨ�
ɩɪɢɤɥɚɞɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ�$UGXLQR�812 ɜ�ɫɢɫɬɟɦɚɯ�ɚɜɬɨɦɚɬɢɱɧɨɝɨ�ɤɟɪɭɜɚɧɧɹ�ɬɚ�ɜ�ɧɚɜɱɚɥɶɧɨɦɭ�ɩɪɨɰɟɫɿ�ɩɿɞ�
ɱɚɫ� ɩɿɞɝɨɬɨɜɤɢ� ɿɧɠɟɧɟɪɿɜ� ɫɩɟɰɿɚɥɶɧɨɫɬɿ� ©Ⱥɝɪɨɿɧɠɟɧɟɪɿɹª�� ɬɚ� ɟɥɟɤɬɪɨɬɟɯɧɿɤɿɜ� ɫɩɟɰɿɚɥɶɧɨɫɬɿ�
©ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ��ɟɥɟɤɬɪɨɬɟɯɧɿɤɚ�ɬɚ�ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɚª��
ɩɪɨɝɪɚɦɧɢɣ� ɤɨɦɩɥɟɤɫ�� ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɚ� ɬɟɯɧɿɤɚ�� ɚɜɬɨɦɚɬɢɡɨɜɚɧɚ� ɫɢɫɬɟɦɚ� ɤɟɪɭɜɚɧɧɹ��
ɦɿɤɪɨɤɨɧɬɪɨɥɟɪ

ɘ�Ȼ��ɉɚɥɚɞɢɣɱɭɤ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��ȼ�ɋ��Ɋɭɬɤɟɜɢɱ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ɇ�ȼ��Ɂɢɧɟɜ��ɚɫɢɫɬ��
ȼɢɧɧɢɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɚɝɪɚɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��ȼɢɧɧɢɰɚ��ɍɤɪɚɢɧɚ�
ɂ�Ⱥ��Ʌɟɫɨɜɨɣ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɍɦɚɧɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɫɚɞɨɜɨɞɫɬɜɚ��ɝ��ɍɦɚɧɶ��ɍɤɪɚɢɧɚ�

ɉɟɪɫɩɟɤɬɢɜɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɬɤɪɵɬɨɝɨ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� DUGXLQR� ɞɥɹ�
ɢɡɭɱɟɧɢɹ�ɬɟɯɧɢɱɟɫɤɢɯ�ɞɢɫɰɢɩɥɢɧ�

&ɬɚɬɶɹ� ɩɨɫɜɹɳɟɧɚ� ɜɨɩɪɨɫɭ� ɩɨɜɵɲɟɧɢɹ� ɭɪɨɜɧɹ� ɤɚɱɟɫɬɜɚ� ɨɛɭɱɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɦ� ɞɢɫɰɢɩɥɢɧɚɦ� ɜ�
ɜɵɫɲɢɯ�ɭɱɟɛɧɵɯ�ɡɚɜɟɞɟɧɢɹɯ��ɡɚ�ɫɱɟɬ�ɜɧɟɞɪɟɧɢɹ�ɜ�ɭɱɟɛɧɵɣ�ɩɪɨɰɟɫɫ�ɚɩɩɚɪɚɬɧɨɣ�ɩɥɚɬɮɨɪɦɵ�$UGXLQR�812��
ȼ� ɫɬɚɬɶɟ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ɫɨɜɪɟɦɟɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɪɨɛɥɟɦɵ� ɩɨɞɝɨɬɨɜɤɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɩɟɰɢɚɥɢɫɬɨɜ��
ɦɟɬɨɞɵ� ɢɯ� ɩɨɞɝɨɬɨɜɤɢ� ɜ� ɧɚɢɛɨɥɟɟ� ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧɚɯ� ɦɢɪɚ�� ɜɨɡɦɨɠɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɪɟɲɟɧɢɹ�
ɫɭɳɟɫɬɜɭɸɳɟɣ� ɩɪɨɛɥɟɦɵ� ɡɚ� ɫɱɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɦɟɬɨɞɨɜ� ɨɛɭɱɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɦ�
ɞɢɫɰɢɩɥɢɧɚɦ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ� ɚɩɩɚɪɚɬɧɨɣ� ɩɥɚɬɮɨɪɦɵ� $UGXLQR� 812�� Ⱦɥɹ�
ɨɛɨɫɧɨɜɚɧɢɹ� ɩɪɟɞɥɨɠɟɧɧɨɣ�ɦɟɬɨɞɢɤɢ� ɜɵɩɨɥɧɟɧ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɪɹɞɚ� ɩɨɩɭɥɹɪɧɵɯ�ɩɪɨɝɪɚɦɦɧɵɯ�
ɩɥɚɬɮɨɪɦ� ɩɪɢɜɟɞɟɧɧɨɣ� $UGXLQR� 812�� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɬɟɯɧɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɩɥɚɬɮɨɪɦ� ɫɪɟɞɢ� ɦɨɞɟɥɶɧɨɝɨ� ɪɹɞɚ� ɦɚɪɤɢ� $UGXLQR�� ɉɪɢɜɨɞɢɬɫɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�
ɨɩɢɫɚɧɢɟ� ɢ� ɬɟɯɧɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� $UGXLQR� 812�� ɦɟɬɨɞɵ� ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ� ɢ� ɜɨɡɦɨɠɧɵɟ�
ɜɚɪɢɚɧɬɵ� ɚɩɩɚɪɚɬɧɵɯ� ɦɨɞɭɥɟɣ� ɞɥɹ� ɤɨɦɩɨɧɨɜɤɢ� ɫ� $UGXLQR� 812�� ɉɪɢɜɟɞɟɧɵ� ɩɪɢɦɟɪɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
$UGXLQR�812�ɜ�ɫɢɫɬɟɦɚɯ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɜ�ɭɱɟɛɧɨɦ�ɩɪɨɰɟɫɫɟ�ɩɪɢ�ɩɨɞɝɨɬɨɜɤɟ�ɢɧɠɟɧɟɪɨɜ�
ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©Ⱥɝɪɨɢɧɠɟɧɟɪɢɹª�� ɢ� ɷɥɟɤɬɪɨɬɟɯɧɢɤɨɜ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ��
ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ�ɢ�ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚª��
ɩɪɨɝɪɚɦɦɧɵɣ� ɤɨɦɩɥɟɤɫ�� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ� ɬɟɯɧɢɤɚ�� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɭɩɪɚɜɥɟɧɢɹ��
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ�� ɋɬɪɿɦɤɿ� ɬɟɦɩɢ� ɪɨɡɜɢɬɤɭ� ɧɚɭɤɢ� ɿ� ɬɟɯɧɿɤɢ� ɜɢɤɥɢɤɚɸɬɶ�
ɧɟɨɛɯɿɞɧɿɫɬɶ� ɳɨɞɟɧɧɨɝɨ� ɨɫɜɨɽɧɧɹ� ɡɧɚɱɧɢɯ� ɨɛ¶ɽɦɿɜ� ɿɧɮɨɪɦɚɰɿʀ�� Ɍɚɤɚ� ɬɟɧɞɟɧɰɿɹ�
ɫɩɪɢɱɢɧɹɽ� ɩɨɹɜɭ� ɧɨɜɢɯ� ɞɢɫɰɢɩɥɿɧ�� ɳɨ� ɜ� ɫɜɨɸ� ɱɟɪɝɭ� ɜɢɤɥɢɤɚɽ� ɧɟɨɛɯɿɞɧɿɫɬɶ� ɡɦɿɧɢ�
ɧɚɜɱɚɥɶɧɢɯ�ɩɪɨɝɪɚɦ�ɬɚ�ɚɞɚɩɬɚɰɿʀ� ʀɯ�ɩɿɞ�ɫɭɱɚɫɧɿ�ɜɢɦɨɝɢ��ȼɚɠɥɢɜɢɦ�ɩɢɬɚɧɧɹɦ�ɜ�ɩɪɨɰɟɫɿ�
ɩɿɞɝɨɬɨɜɤɢ� ɬɟɯɧɿɱɧɢɯ� ɫɩɟɰɿɚɥɿɫɬɿɜ�� ɽ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɹɤɨɫɬɿ� ɩɿɞɝɨɬɨɜɤɢ� ɦɚɣɛɭɬɧɿɯ�
ɮɚɯɿɜɰɿɜ��ɉɿɞʉɪɭɧɬɹɦ�ɞɥɹ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɜɢɫɨɤɨɝɨ� ɪɿɜɧɹ� ɡɧɚɧɶ�ɦɚɣɛɭɬɧɿɦɢ�ɮɚɯɿɜɰɹɦɢ�ɽ�
ɿɧɬɟɝɪɚɰɿɹ�ɿɧɮɨɪɦɚɰɿɣɧɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɜ�ɨɫɧɨɜɭ�ɬɟɯɧɿɱɧɢɯ�ɬɚ�ɿɧɠɟɧɟɪɧɢɯ�ɞɢɫɰɢɩɥɿɧ�

ɋɶɨɝɨɞɧɿ�ɮɨɪɦɚ�ɨɫɜɿɬɢ��ɳɨ�ɪɟɚɥɿɡɭɽɬɶɫɹ�ɜ�ɜɢɳɢɯ�ɚɝɪɚɪɧɢɯ�ɧɚɜɱɚɥɶɧɢɯ�ɡɚɤɥɚɞɚɯ��
ɩɪɟɞɫɬɚɜɥɟɧɚ� ɥɚɛɨɪɚɬɨɪɧɢɦɢ� ɬɚ� ɩɪɚɤɬɢɱɧɢɦɢ� ɪɨɛɨɬɚɦɢ�� ɳɨ� ɡɚɡɜɢɱɚɣ� ɩɪɨɜɨɞɹɬɶɫɹ� ɧɚ�
ɦɨɪɚɥɶɧɨ� ɿ� ɬɟɯɧɿɱɧɨ� ɡɚɫɬɚɪɿɥɢɯ� ɚɝɪɟɝɚɬɚɯ� ɬɚ� ɫɬɟɧɞɚɯ�� ɚ� ɜɢɜɱɟɧɧɹ� ɫɭɱɚɫɧɢɯ�
ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɚ� ɬɟɯɧɿɱɧɢɯ� ɞɢɫɰɢɩɥɿɧ� ɨɛɦɟɠɭɽɬɶɫɹ� ɜɢɜɱɟɧɧɹɦ� ɿɧɮɨɪɦɚɬɢɤɢ��
ɤɨɦɩ¶ɸɬɟɪɧɨʀ�ɬɟɯɧɿɤɢ��ɫɢɫɬɟɦ�ɋȺɉɊ�ɧɚ�ɛɚɡɨɜɨɦɭ�ɪɿɜɧɿ��

ɒɢɪɨɤɟ� ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ� ɟɥɟɤɬɪɨɧɿɤɢ� ɬɚ� ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ� ɬɟɯɧɿɤɢ�� ɜɢɤɥɢɤɚɽ�
ɧɟɨɛɯɿɞɧɿɫɬɶ� ɨɫɜɨɽɧɧɹ�ɨɫɧɨɜ�ɩɪɨɝɪɚɦɭɜɚɧɧɹ�� ɨɬɪɢɦɚɧɧɹ�ɛɚɡɨɜɢɯ� ɡɧɚɧɶ� ɟɥɟɤɬɪɨɧɿɤɢ� ɬɚ�
ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ�ɬɟɯɧɿɤɢ��ɇɢɡɶɤɢɣ�ɪɿɜɟɧɶ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɩɪɨɮɿɥɶɧɢɯ�ɞɢɫɰɢɩɥɿɧ�ɞɚɧɨɝɨ�
ɧɚɩɪɹɦɤɭ�ɫɩɨɜɿɥɶɧɸɽɬɶɫɹ�ɱɟɪɟɡ�ɜɿɞɫɭɬɧɿɫɬɶ�ɭ�ɛɿɥɶɲɨɫɬɿ�ɜɢɤɥɚɞɚɱɿɜ�ɧɟɨɛɯɿɞɧɢɯ�ɞɨɫɜɿɞɭ�
ɬɚ� ɡɧɚɧɶ�� ȼ� ɋɒȺ�� əɩɨɧɿʀ�� ɬɚ� ɛɚɝɚɬɶɨɯ� ɿɧɲɢɯ� ɤɪɚʀɧɚɯ� ȯɜɪɨɩɢ� ɬɚ� ɫɜɿɬɭ� ɩɨɱɢɧɚɸɬɶ�
ɜɢɜɱɚɬɢ� ɨɫɧɨɜɢ� ɪɨɛɨɬɨɬɟɯɧɿɤɢ� ɬɚ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ� ɳɟ� ɡ� ɦɨɥɨɞɲɢɯ� ɤɥɚɫɿɜ� ɲɤɨɥɢ�� ɭɱɧɿ�
ɫɬɜɨɪɸɸɬɶ�ɫɜɨʀ�ɩɪɨɟɤɬɢ��ɧɚɜɱɚɸɬɶɫɹ�ɜɢɪɿɲɭɜɚɬɢ�ɫɤɥɚɞɧɿ�ɬɟɯɧɿɱɧɿ�ɡɚɜɞɚɧɧɹ��
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���

Ⱦɥɹ� ɩɿɞɬɪɢɦɤɢ� ɬɚɥɚɧɨɜɢɬɨʀ� ɦɨɥɨɞɿ� ɭ� ɛɿɥɶɲɨɫɬɿ� ɨɛɥɚɫɧɢɯ� ɰɟɧɬɪɿɜ� ɍɤɪɚʀɧɢ�
ɫɬɜɨɪɟɧɿ�±�ɫɜɨɽɪɿɞɧɿ�ɫɬɚɪɬɨɜɿ�ɦɚɣɞɚɧɱɢɤɢ��ɳɨ�ɧɚɞɚɸɬɶ�ɧɟɨɛɯɿɞɧɭ�ɧɚɭɤɨɜɨ�ɬɟɯɧɿɱɧɭ�ɛɚɡɭ�
ɞɥɹ�ɩɨɞɚɥɶɲɨɝɨ�ɮɚɯɨɜɨɝɨ�ɪɨɡɜɢɬɤɭ�ɬɚ�ɫɬɚɧɨɜɥɟɧɧɹ�ɦɚɣɛɭɬɧɿɯ�ɬɟɯɧɿɱɧɢɯ�ɮɚɯɿɜɰɿɜ�>�@��

Ⱦɥɹ�ɦɚɣɛɭɬɧɶɨɝɨ�ɮɚɯɿɜɰɹ�ɝɚɥɭɡɿ� ɚɝɪɚɪɧɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ�ɚɤɬɭɚɥɶɧɢɦ�ɽ�ɨɫɜɨɽɧɧɹ�
ɨɫɧɨɜ�ɟɥɟɤɬɪɨɧɿɤɢ�ɬɚ�ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ�ɬɟɯɧɿɤɢ��ɜ�ɡɜ¶ɹɡɤɭ�ɡ�ɦɚɫɨɜɨɸ�ɿɧɬɟɝɪɚɰɿɽɸ�ɞɚɧɢɯ�
ɩɪɢɫɬɪɨʀɜ� ɜ� ɜɢɪɨɛɧɢɱɢɣ� ɩɪɨɰɟɫ�� Ɂɧɚɧɧɹ� ɨɫɧɨɜ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ�� ɫɬɪɭɤɬɭɪɢ� ɬɚ� ɦɟɬɨɞɿɜ�
ɫɬɜɨɪɟɧɧɹ� ɟɥɟɤɬɪɨɧɧɢɯ� ɩɪɢɫɬɪɨʀɜ�� ɜɢɜɱɟɧɧɹ� ɫɯɟɦ� ɫɭɱɚɫɧɢɯ� ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ� ɫɢɫɬɟɦ�
ɦɟɬɨɞɚɦɢ� ɧɚɨɱɧɨɝɨ� ɜɢɜɱɟɧɧɹ� ɞɨɡɜɨɥɢɬɶ� ɜɿɬɱɢɡɧɹɧɢɦ� ɮɚɯɿɜɰɹɦ� ɛɭɬɢ�
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɢɦɢ�ɧɟ�ɥɢɲɟ�ɧɚ�ɜɧɭɬɪɿɲɧɶɨɦɭ��ɚ�ɣ�ɧɚ�ɡɨɜɧɿɲɧɶɨɦɭ�ɪɢɧɤɭ�ɩɪɚɰɿ��

Ɉɞɧɚɤ��ɹɤ�ɩɨɤɚɡɭɽ�ɩɪɚɤɬɢɤɚ��ɨɫɜɨɽɧɧɹ�ɰɢɯ�ɞɢɫɰɢɩɥɿɧ�ɹɤɳɨ� ɿ�ɩɪɨɜɨɞɢɬɶɫɹ�ɬɨ�ɧɚ�
ɩɪɢɤɥɚɞɿ�ɡɚɫɬɚɪɿɥɢɯ�ɥɚɛɨɪɚɬɨɪɧɢɯ�ɩɪɢɫɬɪɨʀɜ�ɬɢɩɭ�©Ɇɿɤɪɨɥɚɛ�ɄɊ�����ɂɄ��ª��ɜ�ɨɫɧɨɜɭ�
ɹɤɢɯ� ɜɯɨɞɢɬɶ� ɦɿɤɪɨɩɪɨɰɟɫɨɪ� ɄɊ� ���� ɂɄ���� ɳɨ� ɩɨ� ɫɭɬɿ� ɽ� ɜɿɬɱɢɡɧɹɧɢɦ� ɚɧɚɥɨɝɨɦ�
ɦɿɤɪɨɩɪɨɰɟɫɨɪɚ� ,QWHO� L����$�� Ɇɿɤɪɨɩɪɨɰɟɫɨɪ ɄɊ� ���� ɂɄ��� ɜɢɩɭɫɤɚɜɫɹ� ɜɿɬɱɢɡɧɹɧɨɸ�
ɩɪɨɦɢɫɥɨɜɿɫɬɸ�ɡ������ɪ��ɩɨ�ɫɟɪɟɞɢɧɭ������ɯ�ɪɨɤɿɜ�>�@��

Ⱥɧɚɥɿɡ� ɞɨɫɥɿɞɠɟɧɶ� ɬɚ� ɩɭɛɥɿɤɚɰɿɣ� ɉɢɬɚɧɧɹɦ� ɜɩɪɨɜɚɞɠɟɧɧɹ� ɫɭɱɚɫɧɢɯ�
ɟɥɟɤɬɪɨɧɧɢɯ� ɩɪɢɫɬɪɨʀɜ� ɜ� ɧɚɜɱɚɥɶɧɢɣ� ɩɪɨɰɟɫ� ɫɜɨɝɨ� ɱɚɫɭ� ɡɚɣɦɚɥɨɫɶ� ɛɚɝɚɬɨ� ɜɱɟɧɢɯ��
ɩɟɞɚɝɨɝɿɜ�ɬɚ�ɧɚɭɤɨɜɰɿɜ��ɉɢɬɚɧɧɹɦ�ɪɨɡɜɢɬɤɭ�ɿɧɠɟɧɟɪɧɨɝɨ�ɦɢɫɥɟɧɧɹ�ɜ�ɦɚɣɛɭɬɧɿɯ�ɮɚɯɿɜɰɿɜ�
ɬɟɯɧɿɱɧɢɯ�ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ�ɪɨɡɝɥɹɞɚɥɢ�ɬɚɤɿ�ɧɚɭɤɨɜɰɿ��7RG�ȿ��.XUW�>�@��0DVVLPR�%DQ]L�>�@��
%ULDQ� :�� (YDQV� >�@�� Ʉɪɢɜɨɧɨɫ� Ɉ�Ɇ��� Ʉɭɡɶɦɟɧɤɨ� ɋ�ȼ�� >�@�� Ȳɯ� ɪɨɛɨɬɢ� ɩɪɢɫɜɹɱɟɧɿ�
ɬɟɨɪɟɬɢɱɧɨɦɭ� ɬɚ� ɩɪɚɤɬɢɱɧɨɦɭ� ɜɢɤɨɪɢɫɬɚɧɧɸ� ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɭ� ɩɿɞɝɨɬɨɜɰɿ�
ɦɚɣɛɭɬɧɶɨɝɨ�ɮɚɯɿɜɰɹ�

Ɍɚɤɿ� ɜɫɟɫɜɿɬɧɶɨ� ɜɿɞɨɦɿ� ɜɱɟɧɿ� ɹɤ� 7RG� ȿ�� .XUW�� 0DVVLPR� %DQ]L�� %ULDQ� :�� (YDQV�
ɨɫɧɨɜɧɭ�ɭɜɚɝɭ�ɩɪɢɞɿɥɹɥɢ�ɫɚɦɟ�ɨɩɚɧɭɜɚɧɧɹ�ɩɪɚɤɬɢɱɧɢɯ�ɧɚɜɢɤɿɜ�ɭ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɫɭɱɚɫɧɨʀ�
ɿɧɮɨɪɦɚɰɿɣɧɨʀ� ɬɟɯɧɿɤɢ�� ɜɨɧɢ� ɪɨɡɝɥɹɞɚɸɬɶ� ɩɢɬɚɧɧɹ� ɫɬɜɨɪɟɧɧɹ� ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ� ɫɢɫɬɟɦ�
ɤɟɪɭɜɚɧɧɹ�� ɪɨɛɨɬɨ�ɬɟɯɧɿɱɧɢɯ� ɫɢɫɬɟɦ�� ɫɢɫɬɟɦ� ɤɨɧɬɪɨɥɸ� ɬɚ� ɿɧɞɢɤɚɰɿʀ�� Ȳɯ� ɪɨɛɨɬɢ�
ɧɚɩɪɚɜɥɟɧɿ�ɧɚ�ɪɨɡɜɢɬɨɤ�ɭ�ɦɚɣɛɭɬɧɶɨɝɨ�ɿɧɠɟɧɟɪɚ�ɧɟɫɬɚɧɞɚɪɬɧɢɯ�ɩɿɞɯɨɞɿɜ�ɞɨ�ɪɨɡɜ¶ɹɡɚɧɧɹ�
ɫɤɥɚɞɧɢɯ�ɬɟɯɧɿɱɧɢɯ�ɡɚɞɚɱ��

ɋɟɪɟɞ� ɜɿɬɱɢɡɧɹɧɢɯ� ɜɱɟɧɢɯ� ɜɚɪɬɨ� ɜɿɞɦɿɬɢɬɢ� ɪɨɛɨɬɭ� Ʉɪɢɜɨɧɨɫɚ� Ɉ�Ɇ�� ɬɚ�
Ʉɭɡɶɦɟɧɤɚ� ɋ�ȼ��� ɳɨɞɨ� ɩɟɪɫɩɟɤɬɢɜ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɜɿɞɤɪɢɬɨʀ� ɩɪɨɝɪɚɦɧɨʀ� ɩɥɚɬɮɨɪɦɢ�
$UGXLQR�1DQR���ɭ�ɧɚɜɱɚɥɶɧɨɦɭ�ɩɪɨɰɟɫɿ�ɜɢɳɨʀ�ɲɤɨɥɢ>�@��

Ɇɟɬɨɸ� ɫɬɚɬɬɿ� ɽ� ɚɧɚɥɿɡ� ɜɿɞɤɪɢɬɨʀ� ɩɪɨɝɪɚɦɧɨʀ� ɩɥɚɬɮɨɪɦɢ� $UGXLQR� 812� ɬɚ� ʀʀ�
ɚɩɚɪɚɬɧɨʀ� ɱɚɫɬɢɧɢ�� ɨɡɧɚɣɨɦɥɟɧɧɹ� ɡ� ʀʀ� ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ�ɦɨɠɥɢɜɨɫɬɹɦɢ� ɬɚ� ɬɟɯɧɿɱɧɢɦɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�� ɡɞɿɣɫɧɟɧɧɹ� ɩɨɪɿɜɧɹɥɶɧɨʀ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɧɚɣɛɿɥɶɲ� ɩɨɩɭɥɹɪɧɢɯ�
ɩɪɨɝɪɚɦɧɢɯ� ɩɥɚɬɮɨɪɦ� ɬɚ� ɜɢɡɧɚɱɟɧɧɹ� ɩɟɪɫɩɟɤɬɢɜ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɞɚɧɨɝɨ� ɩɪɢɫɬɪɨɸ� ɞɥɹ�
ɜɢɜɱɟɧɧɹ�ɬɟɯɧɿɱɧɢɯ�ɞɢɫɰɢɩɥɿɧ��

ɉɨɫɬɚɧɨɜɤɚ� ɡɚɜɞɚɧɧɹ�� Ɉɫɧɨɜɧɢɦɢ� ɦɟɬɨɞɚɦɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɢɤɨɪɢɫɬɚɧɢɦɢ� ɜ�
ɞɚɧɿɣ�ɪɨɛɨɬɿ�ɛɭɥɢ�ɦɟɬɨɞɢ�ɩɨɪɿɜɧɹɧɧɹ��ɚɧɚɥɿɡɭ�ɬɚ�ɫɢɫɬɟɦɚɬɢɡɚɰɿʀ�ɨɬɪɢɦɚɧɨʀ� ɿɧɮɨɪɦɚɰɿʀ��
ȼ� ɩɪɨɰɟɫɿ� ɞɨɫɥɿɞɠɟɧɧɹ� ɛɭɥɨ� ɩɪɨɜɟɞɟɧɨ� ɩɨɪɿɜɧɹɥɶɧɢɣ� ɚɧɚɥɿɡ� ɧɚɣɛɿɥɶɲ� ɩɨɲɢɪɟɧɢɯ�
ɩɪɨɝɪɚɦɧɢɯ�ɩɥɚɬɮɨɪɦ�ɬɚ�ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ�ɩɪɢɫɬɪɨʀɜ��ɳɨ�ɲɢɪɨɤɨ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɜ�
ɪɿɡɧɢɯ�ɫɭɱɚɫɧɢɯ�ɟɥɟɤɬɪɨɧɧɢɯ�ɫɢɫɬɟɦɚɯ��ɍɡɚɝɚɥɶɧɟɧɨ�ɬɚ�ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨ�ɜɿɬɱɢɡɧɹɧɢɣ�ɬɚ�
ɡɚɪɭɛɿɠɧɢɣ� ɞɨɫɜɿɞ� ɩɨ� ɜɢɤɨɪɢɫɬɚɧɧɸ� ɬɚ� ɜɩɪɨɜɚɞɠɟɧɧɸ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɜ�
ɧɚɜɱɚɥɶɧɢɣ�ɩɪɨɰɟɫ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�$UGXLQR�812�

ȼɢɤɥɚɞ�ɨɫɧɨɜɧɨɝɨ�ɦɚɬɟɪɿɚɥɭ� ɇɚ�ɫɶɨɝɨɞɧɿɲɧɿɣ�ɞɟɧɶ�ɧɚ�ɪɢɧɤɭ�ɍɤɪɚʀɧɢ�ɩɪɢɫɭɬɧɹ�
ɜɟɥɢɤɚ�ɤɿɥɶɤɿɫɬɶ�ɩɪɨɝɪɚɦɧɢɯ�ɩɥɚɬɮɨɪɦ��ɳɨ�ɡɞɚɬɧɿ�ɪɟɚɥɿɡɨɜɭɜɚɬɢ�ɭɩɪɚɜɥɿɧɧɹ�ɮɿɡɢɱɧɢɦɢ�
ɩɪɨɰɟɫɚɦɢ�ɧɚ�ɪɿɜɧɿ�ɞɨɫɬɚɬɧɶɨɦɭ�ɞɥɹ� ʀɯ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɧɟ�ɥɢɲɟ�ɜ�ɧɚɜɱɚɥɶɧɨɦɭ�ɩɪɨɰɟɫɿ��
ɚɥɟ�ɣ� ɞɥɹ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ� ɞɨɫɢɬɶ� ɫɤɥɚɞɧɢɯ�ɬɟɯɧɨɥɨɝɿɱɧɢɯ�ɩɪɨɰɟɫɿɜ��ɇɚɣɛɿɥɶɲ�ɩɨɲɢɪɟɧɿ�
ɩɪɨɝɪɚɦɧɿ�ɩɥɚɬɮɨɪɦɢ�ɬɚ�ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɿ�ɩɪɢɫɬɪɨʀ�ɩɨɤɚɡɚɧɿ�ɜ�ɬɚɛɥ����>���@��
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���

Ɍɚɛɥɢɰɹ���±�ɉɨɲɢɪɟɧɿ�ɩɪɨɝɪɚɦɧɿ�ɩɥɚɬɮɨɪɦɢ�ɬɚ�ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɿ�ɩɪɢɫɬɪɨʀ��

5DVSEHUU\�3L���0RGHO�ȼ� 2UDQJH�3L�3&�3OXV�

2'52,'�&� SF'XLQR�Y���6SDUNIXQ�

,QWHO�*HQXLQR���� Ɇɢɧɢɤɨɦɩɶɸɬɟɪ�1DQR3,�0��

$UGXLQR�8QR�5HY�� ,VNUD�QHR�±�Ⱥɧɚɥɨɝ�DUGXLQR�OHRQDUGR�

$UGXLQR� ±� ɧɟɜɟɥɢɤɚ� ɡɚ� ɪɨɡɦɿɪɚɦɢ� ɩɥɚɬɚ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ� ɡ� ɪɨɡ¶ɽɦɨɦ� 86%� ɞɥɹ�
ɩɿɞɤɥɸɱɟɧɧɹ� ɞɨ� ɤɨɦɩ¶ɸɬɟɪɚ� ɬɚ� ɧɢɡɤɨɸ� ɤɨɧɬɚɤɬɿɜ� ɞɥɹ� ɡ¶ɽɞɧɚɧɧɹ� ɩɪɨɜɨɞɚɦɢ� ɿɡ�
ɡɨɜɧɿɲɧɿɦɢ� ɩɪɢɫɬɪɨɹɦɢ�� ɬɚɤɢɯ� ɹɤ� ɟɥɟɤɬɪɨɩɪɢɜɨɞɢ�� ɪɟɥɟ�� ɮɨɬɨɟɥɟɦɟɧɬɢ�� ɫɜɿɬɥɨɞɿɨɞɢ��
ɝɭɱɧɨɦɨɜɰɿ�� ɦɿɤɪɨɮɨɧɢ� ɬɚ� ɿɧɲɟ�� ɉɥɚɬɨɸ� ɦɨɠɧɚ� ɤɟɪɭɜɚɬɢ� ɡ� ɤɨɦɩ¶ɸɬɟɪɚ�� ɚɛɨ�
ɡɚɩɪɨɝɪɚɦɭɜɚɬɢ�ʀʀ��ɚ�ɩɿɫɥɹ�ɜɿɞ¶ɽɞɧɚɧɧɹ�ɜɿɞ�ɤɨɦɩ¶ɸɬɟɪɚ�ɜɨɧɚ�ɛɭɞɟ�ɩɪɚɰɸɜɚɬɢ�ɚɜɬɨɧɨɦɧɨ��

Ɇɨɞɟɥɶ�$UGXLQR�8QR�5��ɜɜɚɠɚɸɬɶ�ɛɚɡɨɜɨɸ�ɩɥɚɬɨɸ�$UGXLQR��
$UGXLQR� 812� ɭɧɿɜɟɪɫɚɥɶɧɢɣ� ɡɚɫɿɛ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ�� ɜɨɧɚ� ɦɨɠɟ� ɩɪɚɰɸɜɚɬɢ� ɹɤ� ɜ�

ɫɢɦɛɿɨɡɿ� ɡ� ɉɄ� ɬɚɤ� ɿ� ɫɚɦɨɫɬɿɣɧɨ� ɜɿɞ� ɧɟɡɚɥɟɠɧɨɝɨ� ɞɠɟɪɟɥɚ� ɠɢɜɥɟɧɧɹ�� Ɂɚɜɞɹɤɢ�
ɪɿɡɧɨɦɚɧɿɬɬɸ� ɚɩɚɪɚɬɧɨɝɨ� ɬɚ� ɩɪɨɝɪɚɦɧɨɝɨ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɩɪɢɡɧɚɱɟɧɨɝɨ� ɞɥɹ� ɪɨɛɨɬɢ� ɡ�
$UGXLQR�812�� ɚ� ɰɟ� ɛɿɥɶɲɟ���� ɪɿɡɧɨɦɚɧɿɬɧɢɯ�ɞɚɬɱɢɤɿɜ� ɬɚ�ɦɨɞɭɥɿɜ� �ɬɚɛɥ�����ɦɢ�ɦɨɠɟɦɨ�
ɫɬɜɨɪɢɬɢ�ɦɚɣɠɟ�ɛɭɞɶ�ɹɤɭ�ɚɜɬɨɦɚɬɢɡɨɜɚɧɭ�ɿɧɬɟɥɟɤɬɭɚɥɶɧɭ�ɫɢɫɬɟɦɭ�
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���

Ɍɚɛɥɢɰɹ���±�Ɍɟɯɧɿɱɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɩɭɥɹɪɧɢɯ�ɩɥɚɬɮɨɪɦ�$UGXLQR�
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$UGXLQR�812� $7PHJD���� ��� ��� �� �� �����ɒȱɆ��

$UGXLQR�/HRQDUGR� $7PHJD��X�� ��� ��� ���� ��� ��� ��

$UGXLQR�0LQL� $7PHJD���� ��� ��� �� �� �����ɒȱɆ��
$UGXLQR�1DQR� $7PHJD���������� ��� ������ �� �� �����ɒȱɆ��

$UGXLQR�0HJD������ $7PHJD����� ��� ���� �� ��� ������ɒȱɆ��

Ɍɚɛɥɢɰɹ���±�Ⱦɚɬɱɢɤɢ�ɬɚ�ɦɨɞɭɥɿ�ɞɥɹ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɡ�$UGXLQR�812

Ⱦɚɬɱɢɤ�ɞɨɳɭ�
Ⱦɚɬɱɢɤ�ɜɨɥɨɝɨɫɬɿ�ɬɚ�

ɬɟɦɩɟɪɚɬɭɪɢ�
Ⱦɚɬɱɢɤ�ɜɨɥɨɝɨɫɬɿ�ʉɪɭɧɬɭ�

Ⱦɚɬɱɢɤ�ɪɭɯɭ� Ⱦɚɬɱɢɤ�ɜɿɞɫɬɚɧɿ� Ɋɟɥɟ�

Ȼɚɡɨɜɢɦ� ɫɟɪɟɞɨɜɢɳɟɦ� ɞɥɹ� ɪɨɛɨɬɢ� ɡ� $UGXLQR� ɽ� $UGXLQR� ,'(�� ɣɨɝɨ� ɪɨɛɨɬɚ�
ɡɚɫɧɨɜɚɧɚ�ɧɚ�ɦɨɜɿ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ�3URFHVVLQJ�� ɚɥɟ� ɡɚɜɞɹɤɢ� ɡɧɚɱɧɿ� ɩɨɩɭɥɹɪɧɨɫɬɿ� ɫɶɝɨɞɧɿ�
ɩɪɚɰɸɜɚɬɢ� ɡ� $UGXLQR� ɦɨɠɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ� ɿ� ɿɧɲɿ� ɩɪɨɝɪɚɦɧɿ� ɩɥɚɬɮɨɪɦɢ��
ɧɚɩɪɢɤɥɚɞ�>�����@��

� )/3URJ�ɩɪɨɝɪɚɦɭɜɚɧɧɹ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɝɪɚɮɿɱɧɢɯ�ɦɨɜ�)%'�ɿ�/$'��
ɳɨ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�ɞɥɹ�ɩɪɨɝɪɚɦɭɜɚɧɧɹ�ɩɪɨɦɢɫɥɨɜɢɯ�ɤɨɧɬɪɨɥɟɪɿɜ�

� )ULW]LQJ� ±� ɩɪɨɝɪɚɦɚ� ɞɥɹ� ɩɪɨɬɨɬɢɩɭɜɚɧɧɹ� ɩɪɨɟɤɬɿɜ� ɧɚ� $UGXLQR� ɬɚ� ɿɧɲɢɯ�
ɩɨɩɭɥɹɪɧɢɯ� ɩɥɚɬɮɨɪɦɚɯ�� ɉɟɪɟɜɚɝɨɸ� ɞɚɧɨʀ� ɩɥɚɬɮɨɪɦɢ� ɽ� ɧɚɹɜɧɿɫɬɶ� ɜɟɥɢɤɨʀ� ɛɿɛɥɿɨɬɟɤɢ�
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���

ɩɪɢɧɰɢɩɨɜɢɯ�ɟɥɟɦɟɧɬɿɜ�ɟɥɟɤɬɪɨɧɧɢɯ�ɫɯɟɦ��Ⱦɚɧɚ�ɩɪɨɝɪɚɦɚ�ɞɨɫɬɭɩɧɚ�ɭ�ɛɟɡɤɨɲɬɨɜɧɿɣ�ɬɚ�
ɩɥɚɬɧɿɣ�ɮɨɪɦɚɯ��Ɋɨɡɪɨɛɥɟɧɢɣ�ɩɪɨɟɤɬ�ɦɨɠɧɚ�ɨɞɪɚɡɭ�ɩɟɪɟɧɟɫɬɢ�ɧɚ�ɞɪɭɤɨɜɚɧɭ�ɩɥɚɬɭ�

� 0LQLEORT�±�ɰɟ�ɝɪɚɮɿɱɧɟ�ɫɟɪɟɞɨɜɢɳɟ�ɪɨɡɪɨɛɤɢ�ɞɥɹ�$UGXLQR�ɬɚ�ɿɧɲɢɯ�ɩɥɚɬɮɨɪɦ��
Ƀɨɝɨ�ɨɫɧɨɜɧɚ�ɦɟɬɚ�ɩɨɥɹɝɚɽ�ɜ�ɧɚɞɚɧɧɿ�ɞɨɩɨɦɨɝɢ�ɜ�ɧɚɜɱɚɧɧɿ�ɩɪɨɝɪɚɦɭɜɚɧɧɸ��Ɉɪɿɽɧɬɨɜɚɧɚ�
ɧɚ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜ�ɪɨɛɨɬɨɬɟɯɧɿɰɿ�ɞɥɹ�ɧɚɜɱɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ�ɩɨɱɚɬɤɨɜɢɯ��ɫɟɪɟɞɧɿɯ�ɬɚ�ɜɢɳɢɯ�
ɧɚɜɱɚɥɶɧɢɯ�ɡɚɤɥɚɞɿɜ��ɒɢɪɨɤɨ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɜ�Ⱥɪɝɟɧɬɢɧɿ��ɞɟ�ɬɿɥɶɤɢ�ɜ�ɩɪɨɜɿɧɰɿʀ�ɋɚɧ�
Ʌɭʀɫ��ɛɿɥɶɲɟ�������ɞɿɬɟɣ�ɛɭɥɢ�ɧɚɜɱɟɧɿ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɰɶɨɝɨ�ɩɪɨɝɪɚɦɧɨɝɨ�ɡɚɛɟɡɩɟɱɟɧɧɹ�ɜ�
ɞɟɪɠɚɜɧɢɯ�ɲɤɨɥɚɯ���Ⱦɨɫɬɭɩɧɚ�ɜɟɪɫɿɹ�0LQLEORT�Y�������%HWD�

� Ɉɧɥɚɣɧ� ɪɟɫɭɪɫ�7LQNHUFDG�FRP�ɞɨɡɜɨɥɹɽ� ɫɩɪɨɟɤɬɭɜɚɬɢ� ɬɚ�ɩɪɨɜɟɫɬɢ� ɫɢɦɭɥɹɰɿɸ�
ɪɨɛɨɱɨɝɨ� ɩɪɨɰɟɫɭ� ɪɨɡɪɨɛɥɟɧɨɝɨ� ɩɪɨɟɤɬɭ�� ɬɚɤɨɠ� ɽ� ɦɨɠɥɢɜɿɫɬɶ� ɪɨɡɪɨɛɤɢ� �'� ɦɨɞɟɥɟɣ�
ɞɟɬɚɥɟɣ� ɹɤɿ� ɜ� ɩɨɞɚɥɶɲɨɦɭ� ɦɨɠɭɬɶ� ɛɭɬɢ� ɜɢɤɨɪɢɫɬɚɧɿ� ɞɥɹ� ɪɟɚɥɿɡɚɰɿʀ� ɩɪɨɟɤɬɭ�� ɞɟɬɚɥɿ�
ɦɨɠɧɚ�ɪɨɡɞɪɭɤɭɜɚɬɢ�ɧɚ��'�ɩɪɢɧɬɟɪɿ��

ɇɚ� ɛɚɡɿ� ɚɩɚɪɚɬɧɨʀ� ɩɥɚɬɮɨɪɦɢ� ɦɨɠɧɚ� ɪɟɚɥɿɡɭɜɚɬɢ� ɹɤ� ɩɪɨɫɬɿ� ɬɚɤ� ɿ� ɛɿɥɶɲ� ɫɤɥɚɞɧɿ�
ɫɢɫɬɟɦɢ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ�� ɜɢɪɿɲɭɜɚɬɢ� ɡɚɞɚɱɿ� ɭɩɪɚɜɥɿɧɧɹ� ɨɛµɽɤɬɚɦɢ�� ɡɞɿɣɫɧɸɜɚɬɢ�
ɞɢɫɬɚɧɰɿɣɧɢɣ�ɡɛɿɪ�ɿ�ɨɛɪɨɛɤɭ�ɬɟɯɧɨɥɨɝɿɱɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ�ɿ�ɛɚɝɚɬɨ�ɱɨɝɨ�ɿɧɲɨɝɨ��ɇɚɩɪɢɤɥɚɞ�
ɧɚɦɢ�ɞɚɧɚ�ɩɥɚɬɮɨɪɦɚ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɞɥɹ�ɜɢɜɱɟɧɧɹ�ɨɫɧɨɜ�ɚɜɬɨɦɚɬɢɱɧɨɝɨ�ɤɟɪɭɜɚɧɧɹ��
ɩɪɢɧɰɢɩɿɜ�ɪɨɛɨɬɢ�ɞɚɬɱɢɤɿɜ�ɬɚ�ɦɟɬɨɞɿɜ�ʀɯ�ɩɿɞɤɥɸɱɟɧɧɹ�ɿ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜ�ɬɟɯɧɨɥɨɝɿɱɧɢɯ�
ɩɪɨɰɟɫɚɯ��Ɋɨɡɪɨɛɥɟɧɨ�ɪɹɞ�ɥɚɛɨɪɚɬɨɪɧɢɯ�ɪɨɛɿɬ��ɳɨ�ɞɨɡɜɨɥɹɸɬɶ�ɧɚ�ɩɪɨɫɬɢɯ�ɬɚ�ɡɪɨɡɭɦɿɥɢɯ�
ɩɪɢɤɥɚɞɚɯ�ɨɩɚɧɭɜɚɬɢ�ɨɫɧɨɜɢ�ɚɜɬɨɦɚɬɢɱɧɨɝɨ�ɤɟɪɭɜɚɧɧɹ��ɪɟɝɭɥɸɜɚɧɧɹ�ɬɚ�ɿɧ��

ȼɢɫɧɨɜɨɤ� ɇɢɡɶɤɚ�ɰɿɧɚ��ɞɨɫɬɭɩɧɿɫɬɶ��ɦɨɠɥɢɜɿɫɬɶ�ɪɟɚɥɿɡɚɰɿʀ�ɫɤɥɚɞɧɢɯ�ɿɧɠɟɧɟɪɧɢɯ�
ɡɚɞɚɱ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ�� ɩɪɨɫɬɿ� ɬɚ� ɡɪɨɡɭɦɿɥɿ� ɩɟɪɟɫɿɱɧɿɣ� ɥɸɞɢɧɿ� ɦɟɬɨɞɢ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ��
ɧɢɡɶɤɚ� ɜ� ɩɨɪɿɜɧɹɧɧɿ� ɡ� ɿɧɲɢɦɢ� ɩɪɨɦɢɫɥɨɜɢɦɢ� ɡɪɚɡɤɚɦɢ� ɜɚɪɬɿɫɬɶ� ɪɟɚɥɿɡɚɰɿʀ� ɩɪɨɟɤɬɿɜ�
ɞɨɡɜɨɥɹɸɬɶ� ɡɪɨɛɢɬɢ� ɜɢɫɧɨɜɨɤ��ɳɨ� ɜɩɪɨɜɚɞɠɟɧɧɹ�$UGXLQR� ɜ� ɧɚɜɱɚɥɶɧɢɣ� ɩɪɨɰɟɫ�� ɞɚɫɬɶ�
ɦɨɠɥɢɜɿɫɬɶ� ɩɿɞɜɢɳɢɬɢ� ɹɤɿɫɬɶ� ɩɿɞɝɨɬɨɜɤɢ� ɦɚɣɛɭɬɧɿɯ� ɫɩɟɰɿɚɥɿɫɬɿɜ� ɧɟ� ɥɢɲɟ� ɚɝɪɚɪɧɨʀ�
ɝɚɥɭɡɿ��ɚ�ɣ�ɿɧɲɢɯ�ɬɟɯɧɿɱɧɢɯ�ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ�

ɋɩɢɫɨɤ�ɥɿɬɟɪɚɬɭɪɢ�
�� Ʉɪɢɜɨɧɨɫ�Ɉ�Ɇ��Ɉɝɥɹɞ�ɬɚ�ɩɟɪɫɩɟɤɬɢɜɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɩɥɚɬɮɨɪɦɢ�$5'8,12�1DQR�����ɭ�ɜɢɳɿɣ�ɲɤɨɥɿ�

>Ɍɟɤɫɬ@� �� Ɉ�Ɇ�� Ʉɪɢɜɨɧɨɫ�� ȯ�ȼ�� Ʉɭɡɶɦɟɧɤɨ�� ɋ�ȼ�� Ʉɭɡɶɦɟɧɤɨ� �� ȱɧɮɨɪɦɚɰɿɣɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ɿ� ɡɚɫɨɛɢ�
ɧɚɜɱɚɧɧɹ��±�������±�Ɍ������±�ʋ���±�ɋ���������

�� ɄɊ���ȼɆ��Ⱥ�>ȿɥɟɤɬɪɨɧɧɢɣ�ɪɟɫɭɪɫ@��±�Ɋɟɠɢɦ�ɞɨɫɬɭɩɭ��KWWSV���UX�ZLNLSHGLD�RUJ�ZLNL�ɄɊ���ȼɆ��Ⱥ��
�� ȱɧɟɪɧɟɬ�ɦɚɝɚɡɢɧ� ©Ⱥɪɞɭɿɧɨ� ɜ� ɍɤɪɚʀɧɿª� ɩɪɨɞɚɠ� $UGXLQR�� 5DVSEHUU\� 3L� ɦɿɤɪɨɩɪɨɰɟɫɨɪɿɜ� ɜ� ɍɤɪɚʀɧɿ�

>ȿɥɟɤɬɪɨɧɧɢɣ�ɪɟɫɭɪɫ@��±�Ɋɟɠɢɦ�ɞɨɫɬɭɩɭ��KWWSV���DUGXLQR�XD�FRP��
�� ,VNUD�1HR�>ȿɥɟɤɬɪɨɧɧɢɣ�ɪɟɫɭɪɫ@��±�Ɋɟɠɢɦ�ɞɨɫɬɭɩɭ��KWWS���DPSHUND�UX�SURGXFW�LVNUD�QHR��
�� 7RG�ȿ��.XUW��$UGXLQR�DQG�ELRQLF���7RG�ȿ��.XUW���0DFKLQHSURMHFW�±�1RZHPEHU�������
�� 0DVVLPR�%DQ]L��*(77,1*�67$57('�:,7+�$5'8,1'���0DVVLPR�%DQ]L��±�Ɇ���Ɋɢɞ�Ƚɪɭɩɩ��������±�

����ɫ��
�� %ULDQ�:��(YDQV��$UGXLQR�3URJUDPPLQJ�1RWHERRN���%ULDQ�:��(YDQV���&DOLIRUQLD�86$������±����S��
�� $UGXLQR� >ȿɥɟɤɬɪɨɧɧɢɣ� ɪɟɫɭɪɫ@� �� ȱɧɮɨɪɦɚɰɿɣɧɢɣ� ȱɧɬɟɪɧɟɬ� ɪɟɫɭɪɫ� ��� Ɋɟɠɢɦ� ɞɨɫɬɭɩɭ��

KWWSV���ZZZ�DUGXLQR�FF�
�� Ɂɚʀɤɚ� ȼ�ȱ�� Ɂɚɫɬɨɫɭɜɚɧɧɹ� ɩɥɚɬɮɨɪɦɢ� $5'8,12� ɞɥɹ� ɧɚɜɱɚɧɧɹ�� ɩɪɚɤɬɢɱɧɚ� ɪɟɚɥɿɡɚɰɿɹ� ɩɪɨɟɤɬɿɜ�

ɚɜɬɨɦɚɬɢɡɚɰɿʀ� �� ȼ�ȱ�� Ɂɚʀɤɚ�� Ɉ�ȼ�� Ɇɚɤɽɽɜ�� Ɇ�Ɉ�� Ɇɚɲɟɧɰɨɜ� ��� Ɇɚɬɟɪɿɚɥɢ� ɇɚɭɤɨɜɨ�ɦɟɬɨɞɢɱɧɨɝɨ��
,QWHUQHW�ɫɟɦɿɧɚɪɭ� ©Ⱥɤɬɭɚɥɶɧɿ� � ɩɪɨɛɥɟɦɢ� ɩɿɞɝɨɬɨɜɤɢ� ɮɚɯɿɜɰɿɜ� ɡ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ� ɜɢɪɨɛɧɢɰɬɜɚª�� ���
ɤɜɿɬɧɹ� ����� ɪ�� >ȿɥɟɤɬɪɨɧɧɢɣ� ɪɟɫɭɪɫ@� ±� Ʉ�� ɇɍɏɌ�� ������ ±� ��� ɫ�� ±� Ɋɟɠɢɦ� � ɞɨɫɬɭɩɭ��
KWWS���QXIW�HGX�XD�SDJH�YLHZ�NRQIHUHQWVLL�

��� ȱɜɚɧɨɜ� Ɇ�ȱ�� ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɣ� ɫɬɟɧɞ� ɞɥɹ� ɞɨɫɥɿɞɠɟɧɧɹ� ɫɢɫɬɟɦɢ� ɝɿɞɪɚɜɥɿɱɧɢɯ� ɩɪɢɜɨɞɿɜ� ɛɥɨɱɧɨ�
ɩɨɪɰɿɣɧɨɝɨ�ɜɿɞɨɤɪɟɦɥɸɜɚɱɚ�ɤɨɧɫɟɪɜɨɜɚɧɨɝɨ�ɤɨɪɦɭ�>Ɍɟɤɫɬ@���Ɇ�ȱ��ȱɜɚɧɨɜ��ɋ�Ⱥ��ɒɚɪɝɨɪɨɞɫɶɤɢɣ��ȼ�ɋ��
Ɋɭɬɤɟɜɢɱ����ɉɪɨɦɢɫɥɨɜɚ�ɝɿɞɪɚɜɥɿɤɚ�ɿ�ɩɧɟɜɦɚɬɢɤɚ��±�������±�ʋ��������±�&���������



,661������������������������������������������0DFKLQHU\�LQ�DJULFXOWXUDO�SURGXFWLRQ��LQGXVWU\�PDFKLQH�EXLOGLQJ��DXWRPDWLRQ��������&RO���

���

5HIHUHQFHV�
�� .U\YRQRV��2�0��	�.X]PHQNR��<(�9��	�.X]PHQNR��6�9����������2KO\DG�WD�SHUVSHNW\Y\�Y\NRU\VWDQQ\D�

SODWIRUP\�$5'8,12�1DQR�����X�Y\VKFKL\� VKNROL� >6XUYH\�DQG�SURVSHFWV�RI�DUGXLQR�QDQR�����SODWIRUP�
XVH� LQ� KLJK� VFKRRO@�� ,QIRUPDWVL\QL� WHNKQRORKL\L� L� ]DVRE\� QDYFKDQQ\D� ±� ,QIRUPDWLRQ� WHFKQRORJLHV� DQG�
OHDUQLQJ�WRROV���9RO� ��������������

�� .5���90��$��UX�ZLNLSHGLD�RUJ��5HWULHYHG�IURP�KWWSV���UX�ZLNLSHGLD�RUJ�ZLNL�.5���90��$��
�� ,QHUQHW�PDKD]\Q� ©$UGXLQR� Y� 8NUD\LQLª� SURGD]K� $UGXLQR�� 5DVSEHUU\� 3L� PLNURSURWVHVRULY� Y� 8NUD\LQL�

>$UGXLQR�8NUDLQH� RQOLQH� VWRUH� VHOOLQJ� $UGXLQR�� 5DVSEHUU\� 3L� PLFURSURFHVVRUV� LQ� 8NUDLQH@�� DUGXLQR�
XD�FRP��5HWULHYHG�IURP�KWWSV���DUGXLQR�XD�FRP��

�� ,VNUD�1HR��DPSHUND�UX��5HWULHYHG�IURP�KWWS���DPSHUND�UX�SURGXFW�LVNUD�QHR��
�� 7RG��(��.XUW���������$UGXLQR�DQG�ELRQLF���0DFKLQHSURMHFW��
�� 0DVVLPR��%DQ]L���������*(77,1*�67$57('�:,7+�$5'8,1'��0RVFRZ��5\G�+UXSS��
�� %ULDQ�:��(YDQV���������$UGXLQR�3URJUDPPLQJ�1RWHERRN��&DOLIRUQLD�86$��
�� $UGXLQR��DUGXLQR�FF��5HWULHYHG�IURP�KWWSV���ZZZ�DUGXLQR�FF��
�� =D\LND��9�,���0DN\H\HY��2�9��	�0DVKHQWVRY��0�2�� ��������=DVWRVXYDQQ\D�SODWIRUP\�$5'8,12�GO\D�

QDYFKDQQ\D�� SUDNW\FKQD� UHDOL]DWVL\D� SURHNWLY� DYWRPDW\]DWVL\L� >$SSOLFDWLRQ� RI� WKH� $5'8,12� SODWIRUP�
IRU�WUDLQLQJ��SUDFWLFDO�LPSOHPHQWDWLRQ�RI�DXWRPDWLRQ�SURMHFWV@��$FWXDO�SUREOHPV�RI�WUDLQLQJ�VSHFLDOLVWV� LQ�
DXWRPDWLRQ� RI� SURGXFWLRQ� µ���� 1DXNRYR�PHWRG\FKQ\L� � ,QWHUQHW�VHPLQDU� ���� NYLWQ\D� ����� URNX�� ±�
6FLHQWLILF�PHWKRGLFDO� ,QWHUQHW�VHPLQDU� ���� S���� .\LY�� 18.+7�� 5HWLHYHG� IURP�
KWWS���QXIW�HGX�XD�SDJH�YLHZ�NRQIHUHQWVLL

��� ,YDQRY��Ɇ�ȱ���6KDUKRURGVNLL��6�Ⱥ��	�5XWNHYLFK��9�6�� ��������ȿNVSɟU\PɟQWɚOQ\L�VWɟQG�GOLD�GɨVOɿG]KɟQQɹ�
V\VWɟP\� KɿGUɚYOɿFKQ\NK� SU\YɨGɿY� EOɨFKQɨ�SɨUWVɿLQɨKɨ� YɿGɨNUɟPOLXYɚFKɚ� NɨQVɟUYɨYɚQɨKɨ� NɨUPɭ�
>([SHULPHQWDO� PRGHO� IRU� WKH� VWXG\� RI� K\GUDXOLFV� DFWXDWRUV� EORFN� VHSDUDWRU� SRUWLRQ� RI� FDQQHG� IHHG@��
3UɨP\VOɨYɚ�JɿGUɚYOɿNɚ�ɿ�SQɟYPɚWLNɚ�±�,QGXVWULDO�K\GUDXOLFV�DQG�SQHXPDWLFV�����������������

<XUL\�3DO\DGLFKXN��$VVRF��3URI���3KG�WHFK��VFL���9RORG\P\U��5XWNHY\FK��3KG�WHFK��VFL���0\NKDLOR�=LQHY�
9LQQ\WVLD�QDWLRQDO�DJUDULDQ�XQLYHUVLW\��9LQQ\WVLD��8NUDLQH�
,YDQ�/LVRYR\��3KG�WHFK��VFL��
8PDQ�1DWLRQDO�8QLYHUVLW\�RI�+RUWLFXOWXUHQ��8PDQ��8NUDLQH�
7KH�3URVSHFWV�RI�8VLQJ�WKH�$UGXLQR�2SHQ�6RIWZDUH�3DFNDJH�IRU�6WXG\LQJ�7HFKQLFDO�
&RXUVHV�

7KH�DUWLFOH�LV�GHYRWHG�WR�WKH�LVVXH�RI�LPSURYLQJ�WKH�TXDOLW\�RI�WUDLQLQJ�LQ�WHFKQLFDO�GLVFLSOLQHV�LQ�KLJKHU�
HGXFDWLRQDO�LQVWLWXWLRQV��GXH�WR�WKH�LQWURGXFWLRQ�RI�WKH�$UGXLQR�812�KDUGZDUH�SODWIRUP���

7KH�DUWLFOH�DQDO\]HV�WKH�FXUUHQW�VWDWH�RI�WKH�SUREOHP�RI�SUHSDUDWLRQ�RI�WHFKQLFDO�VSHFLDOLVWV��PHWKRGV�RI�
WKHLU� SUHSDUDWLRQ� LQ� WKH� PRVW� GHYHORSHG� FRXQWULHV� RI� WKH� ZRUOG�� SRVVLEOH� GLUHFWLRQV� IRU� VROYLQJ� WKH� H[LVWLQJ�
SUREOHP� E\� XVLQJ� LQQRYDWLYH� PHWKRGV� RI� WUDLQLQJ� LQ� WHFKQLFDO� GLVFLSOLQHV�� XVLQJ� WKH� SURJUDPPDEOH� KDUGZDUH�
SODWIRUP�$UGXLQR�812��7R�VXEVWDQWLDWH� WKH�SURSRVHG�PHWKRG��D�FRPSDUDWLYH�DQDO\VLV�RI�D�QXPEHU�RI�SRSXODU�
VRIWZDUH� SODWIRUPV� SURYLGHG� E\�$UGXLQR�812�KDV� EHHQ�PDGH�� WKH�PDLQ� WHFKQLFDO� FKDUDFWHULVWLFV� RI� WKH�PRVW�
ZLGHO\�XVHG�SODWIRUPV�DPRQJ�WKH�$UGXLQR�EUDQG�UDQJH�DUH�SUHVHQWHG��7KH�$UGXLQR�812�IXQFWLRQDO�GHVFULSWLRQV�
DQG�WHFKQLFDO�VSHFLILFDWLRQV��SURJUDPPLQJ�PHWKRGV�DQG�SRVVLEOH�YDULDQWV�RI�KDUGZDUH�PRGXOHV� IRU� OD\RXW�ZLWK�
$UGXLQR�812�DUH�SURYLGHG��([DPSOHV�RI�XVLQJ�$UGXLQR�812�LQ� WKH� V\VWHPV�RI�DXWRPDWLF�FRQWURO�DQG� LQ� WKH�
HGXFDWLRQDO�SURFHVV�GXULQJ�SUHSDUDWLRQ�RI�HQJLQHHUV�RI� WKH� VSHFLDOW\�©$JURHQJLQHHULQJª�DQG�HOHFWULFLDQV�RI� WKH�
VSHFLDOW\�©3RZHU�HQJLQHHULQJ��HOHFWULFDO�HQJLQHHULQJ�DQG�HOHFWURPHFKDQLFVª�DUH�JLYHQ��

7KH�SURVSHFWV�RI�DSSOLFDWLRQ�RI�WKLV�GHYLFH�IRU�VWXG\LQJ�D�QXPEHU�RI�WHFKQLFDO�FRXUVHV�DUH�FRQVLGHUHG��
VRIWZDUH�FRPSOH[��PLFURSURFHVVRU�WHFKQRORJ\��DXWRPDWHG�FRQWURO�V\VWHP��PLFURFRQWUROOHU�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG��������������


