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9LWDOL\�.KRNK��SRVWJUDGXDWH�
&HQWUDO�8NUDLQLDQ�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\��.URS\YQ\WVN\L��8NUDLQH�
0HWKRGV�RI�$XWRPDWHG�6HQWLPHQW�$QDO\VLV�RQ�6RFLDO�1HWZRUNV $XWRPDWHG�6\VWHP�IRU�$XGLWLQJ�
,QIRUPDWLRQ�6HFXULW\�RI�&RPSXWHU�6\VWHPV�DQG�1HWZRUNV�

7KH� DUWLFOH� GHDOV� ZLWK� WKH� V\VWHP� IRU� WKH� DXGLW� RI� LQIRUPDWLRQ� VHFXULW\� RI� FRPSXWHU� V\VWHPV� DQG�
QHWZRUNV�GHYHORSHG�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�GLVVHUWDWLRQ�UHVHDUFK���

7KH� ILUVW� SDUW� RI� WKH� V\VWHP� LV� WKH� FRQWURO� FHQWHU� RI� WKH� V\VWHP�� ZLWK�ZKLFK� WKH� RSHUDWRU�� WKH� DXGLWRU�
ZRUNV�GLUHFWO\��7KH�VHFRQG�SDUW�LV�D�NQRZOHGJH�EDVH�WKDW�LV�SUHVHQWHG�DV�D�64/�VHUYHU�LQ�WKH�V\VWHP��7KH�WKLUG�
SDUW�LV�D�GHYLFH�RU�QRGH��DQ�DXGLW�WRRO�SURYLGHU��RU�DQ�DWWDFN�PRGXOH��7KH�FRQWURO�FHQWHU�LV�WKH�PDLQ�DQG�FRQWUROV�
DOO�RWKHU�QRGHV��ZLWK�LW�GLUHFWO\�VWDII��7KH�FRQWURO�FHQWHU�RI�WKH�V\VWHP�PXVW�EH�FRQQHFWHG�WR�WKH�GDWDEDVH�VHUYHU��
ZKLFK� KDV� D� NQRZOHGJH� EDVH�� DQG� D� FRQQHFWLRQ� WR� WKH� PRGXOH� RI� WKH� WRROV� SURYLGHU� PXVW� EH� SURYLGHG�� 7KH�
NQRZOHGJH�EDVH�LQ�WKH�V\VWHP�LV�UHSUHVHQWHG�E\�D�UHODWLRQDO�GDWDEDVH�RI�64/��7KH�SULPDU\�WDVNV�RI�WKH�DXGLW�WRRO�
SURYLGHU�DUH�WR�DFFHSW�DQG�H[HFXWH�LQVWUXFWLRQV�IURP�WKH�FRQWURO�FHQWHU��DQG�VLQFH�WKH�FRQWURO�FHQWHU�ZLOO�DWWHPSW�
WR� FRQWDFW� LW� XVLQJ� WKH� 66+� SURWRFRO�� WKH� SURYLGHU� PXVW� EH� DEOH� WR� GHSOR\� WKH� 66+� VHUYHU� DQG� DFFHSW� WKH�
FRQQHFWLRQ���

7KH� V\VWHP� LV� GHYHORSHG� LQ� VXFK� D�ZD\� DV� WR�PDNH� GHFLVLRQV� E\�ZRUNLQJ� FORVHO\�ZLWK� WKH� XVHU�� 7KH�
V\VWHP�DOORZV�\RX�WR�FDSWXUH� WKH�QXPEHU�RI� IDFWV� WKDW�SHRSOH�PD\�QRW� UHDFK��RU� LW�EHFRPHV� LQFRQYHQLHQW��7KH�
V\VWHP�GRHV�QRW�IRUELG�LQFOXVLRQ�LQ�WKH�FDOFXODWLRQ�RI�IDFWV�WKDW�LQWHUHVW�WKH�XVHU���RQ�WKH�FRQWUDU\��LW�FRPSOHPHQWV�
WKHP��LQ�WKH�HYHQW�WKDW�WKH�LQFOXVLRQ�RI�RQH�FXVWRP�IDFW�ZLOO�QRW�DIIHFW�WKH�RSHUDWLRQ�RI�WKH�V\VWHP��EHFDXVH�WKH�
GDWD�DVVRFLDWHG�ZLWK�LW�DUH�RXWVLGH�WKH�FXUUHQW�VWDWH�RI�WKH�IDFWXDO�GDWDEDVH��RU�3URGXFWV�WKDW�DFWLYHO\�XVH�WKLV�IDFW�
DUH�EH\RQG�WKH��LQWHUHVWV��RI�WKH�H[SHUW�V\VWHP��ZLWK�WKH�GDWD�WKDW�LW�FXUUHQWO\�KDV���

$W� WKH�PRPHQW� WZR� YHUVLRQV� RI� WKH� V\VWHP�KDYH�EHHQ� GHYHORSHG��ERWK�RI� WKHP�FDQ� EH� FRQVLGHUHG� DV�
HDUO\�DOSKD�YHUVLRQV��,Q�WKH�ILUVW�YHUVLRQ��DWWHQWLRQ�ZDV�IRFXVHG�RQ�WKH�LQWHUDFWLRQ�RI�QRGHV�RI�WKH�V\VWHP�DQG�WKH�
PDLQ�PHFKDQLVPV�RI�WKH�H[SHUW�V\VWHP��,Q�WKH�VHFRQG�YHUVLRQ��WKH�VWUXFWXUH�RI�WKH�V\VWHP�KDV�EHHQ�UHGHVLJQHG�VR�
WKDW�WKH�V\VWHP�EHFRPHV�PRUH�IOH[LEOH�WR�VFDOLQJ��
LQIRUPDWLRQ�VHFXULW\��DXGLW��IX]]\�ORJLF��H[SHUW�V\VWHPV��DXWRPDWLRQ�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG�������������

ɍȾɄ�������

Ⱦ�ȼ��ɒɢɧɝɚɥɨɜ��ɚɫɩ���ȯ�ȼ��Ɇɟɥɟɲɤɨ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ɋ�Ɇ��Ɇɢɧɚɣɥɟɧɤɨ��ɞɨɰ���
ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ���ȼ�Ⱥ��Ɋɟɡɧɿɱɟɧɤɨ��ɜɢɤɥ���
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚʀɧɫɶɤɢɣ� ɧɚɰɿɨɧɚɥɶɧɢɣ� ɬɟɯɧɿɱɧɢɣ� ɭɧɿɜɟɪɫɢɬɟɬ�� ɦ�� Ʉɪɨɩɢɜɧɢɰɶɤɢɣ��
ɍɤɪɚʀɧɚ��(�PDLO��HOLVPHOHVKNR#JPDLO�FRP��(�PDLO��GLPDVKLQJDORY#JPDLO�FRP�

Ɇɚɬɟɦɚɬɢɱɧɚ� ɦɨɞɟɥɶ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ� ɫɢɫɬɟɦɢ� ɡ�
ɜɪɚɯɭɜɚɧɧɹɦ� ɟɦɨɰɿɣɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ� ɤɨɦɟɧɬɚɪɿɜ� ɭ�
ɹɤɨɫɬɿ�ɤɨɧɬɟɤɫɬɭ�

ɍ�ɫɬɚɬɬɿ�ɩɪɨɩɨɧɭɽɬɶɫɹ�ɦɚɬɟɦɚɬɢɱɧɚ�ɦɨɞɟɥɶ�ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ�ɫɢɫɬɟɦɢ��ɭ�ɹɤɿɣ�ɭ�ɹɤɨɫɬɿ�ɤɨɧɬɟɤɫɬɭ�
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɚɧɚɥɿɡ� ɟɦɨɰɿɣɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ� ɤɨɦɟɧɬɚɪɿɜ� ɫɬɨɫɨɜɧɨ� ɨɛ¶ɽɤɬɿɜ� ɪɟɤɨɦɟɧɞɚɰɿɣ�� ɉɪɢ�
ɜɿɞɫɭɬɧɨɫɬɿ�ɹɜɧɨɝɨ�ɡɜɨɪɨɬɧɨɝɨ�ɡɜ¶ɹɡɤɭ�ɚɧɚɥɿɡ�ɤɨɧɬɟɤɫɬɭ�ɡɧɚɱɧɨ�ɩɿɞɜɢɳɭɽ�ɬɨɱɧɿɫɬɶ�ɪɟɤɨɦɟɧɞɚɰɿɣ�ɬɚ�ɹɤɿɫɬɶ�
ɩɪɨɝɧɨɡɭɜɚɧɧɹ�ɜɩɨɞɨɛɚɧɶ�ɤɨɪɢɫɬɭɜɚɱɿɜ���
ɪɟɤɨɦɟɧɞɚɰɿɣɧɿ� ɫɢɫɬɟɦɢ�� ɫɟɧɬɢɦɟɧɬ�ɚɧɚɥɿɡ� ɤɨɥɚɛɨɪɚɬɢɜɧɚ� ɮɿɥɶɬɪɚɰɿɹ�� ɦɚɲɢɧɧɟ� ɧɚɜɱɚɧɧɹ��
ɿɧɬɟɥɟɤɬɭɚɥɶɧɿ�ɫɢɫɬɟɦɢ�

Ⱦ�ȼ��ɒɢɧɝɚɥɨɜ��ɚɫɩ���ȿ�ȼ��Ɇɟɥɟɲɤɨ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ɋ�ɇ��Ɇɢɧɚɣɥɟɧɤɨ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��
ȼ�Ⱥ��Ɋɟɡɧɢɱɟɧɤɨ��ɩɪɟɩ��
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚɢɧɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��Ʉɪɨɩɢɜɧɢɰɤɢɣ��ɍɤɪɚɢɧɚ��
BBBBBBBBBBB�
��Ⱦ�ȼ��ɒɢɧɝɚɥɨɜ��ȯ�ȼ��Ɇɟɥɟɲɤɨ��Ɋ�Ɇ��Ɇɢɧɚɣɥɟɧɤɨ��ȼ�Ⱥ��Ɋɟɡɧɿɱɟɧɤɨ������
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Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɪɟɤɨɦɟɧɞɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� ɫ� ɭɱɟɬɨɦ� � ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɨɤɪɚɫɤɢ��ɤɨɦɦɟɧɬɚɪɢɟɜ��ɜ�ɤɚɱɟɫɬɜɟ�ɤɨɧɬɟɤɫɬɚ�

ȼ�ɫɬɚɬɶɟ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɪɟɤɨɦɟɧɞɚɬɟɥɶɧɨɣ�ɫɢɫɬɟɦɵ��ɜ�ɤɨɬɨɪɨɣ��ɜ�ɤɚɱɟɫɬɜɟ�
ɤɨɧɬɟɤɫɬɚ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɚɧɚɥɢɡ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɨɤɪɚɫɤɢ� ɤɨɦɦɟɧɬɚɪɢɟɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɛɴɟɤɬɨɜ�
ɪɟɤɨɦɟɧɞɚɰɢɣ��ɉɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɹɜɧɨɣ�ɨɛɪɚɬɧɨɣ�ɫɜɹɡɢ�ɚɧɚɥɢɡ�ɤɨɧɬɟɤɫɬɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɲɚɟɬ�ɬɨɱɧɨɫɬɶ�
ɪɟɤɨɦɟɧɞɚɰɢɣ�ɢ�ɤɚɱɟɫɬɜɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɩɪɟɞɩɨɱɬɟɧɢɣ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ��
ɪɟɤɨɦɟɧɞɚɰɢɨɧɧɵɟ� ɫɢɫɬɟɦɵ�� ɫɟɧɬɢɦɟɧɬ�ɚɧɚɥɢɡ�� ɤɨɥɥɚɛɨɪɚɬɢɜɧɚɹ� ɮɢɥɶɬɪɚɰɢɹ�� ɦɚɲɢɧɧɨɟ�
ɨɛɭɱɟɧɢɟ��ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ�ɫɢɫɬɟɦɵ�

ɉɨɫɬɚɧɨɜɤɚ�ɩɪɨɛɥɟɦɢ��Ɋɟɤɨɦɟɧɞɚɰɿɣɧɚ�ɫɢɫɬɟɦɚ��ɡɚɝɚɥɨɦ��ɦɨɠɟ�ɛɭɬɢ�ɜɢɡɧɚɱɟɧɚ�
ɹɤ�ɩɪɨɝɪɚɦɧɢɣ�ɡɚɫɿɛ��ɹɤɢɣ�ɧɚɞɚɽ�ɤɨɪɢɫɧɿ�ɩɨɪɚɞɢ�ɤɨɪɢɫɬɭɜɚɱɚɦ�ɞɥɹ�ɬɨɝɨ��ɳɨɛ�ɞɨɩɨɦɨɝɬɢ�
ʀɦ� ɩɪɢɣɧɹɬɢ� ɪɿɲɟɧɧɹ� ɳɨɞɨ� ɩɟɜɧɨɝɨ� ɬɨɜɚɪɭ�� Ɋɟɤɨɦɟɧɞɚɰɿɣɧɿ� ɫɢɫɬɟɦɢ� ɛɭɥɢ� ɜɩɟɪɲɟ�
ɜɩɪɨɜɚɞɠɟɧɿ� ɧɚ� ɫɚɣɬɚɯ� ɟɥɟɤɬɪɨɧɧɨʀ� ɬɨɪɝɿɜɥɿ�� ɉɪɢ� ɡɚɫɬɨɫɭɜɚɧɧɿ� ɛɭɞɶ�ɹɤɨʀ�
ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ�ɫɢɫɬɟɦɢ�ɜɚɠɥɢɜɚ�ɧɚɹɜɧɿɫɬɶ�ɡɜɨɪɨɬɧɨɝɨ�ɡɜ¶ɹɡɤɭ��ɩɨɞɿɹ��ɡɚ�ɹɤɨɸ�ɦɨɠɧɚ�
ɧɚɩɪɹɦɭ�ɫɭɞɢɬɢ�ɩɪɨ�ɪɟɚɤɰɿɸ�ɤɨɪɢɫɬɭɜɚɱɚ�ɧɚ�ɨɛ¶ɽɤɬ���

Ɍɚɤ�� ɧɚɩɪɢɤɥɚɞ�� ɪɟɤɨɦɟɧɞɚɰɿʀ� ɡɚ� ɨɰɿɧɤɚɦɢ� ɡɚ� ɩ
ɹɬɢɛɚɥɶɧɨɸ�ɲɤɚɥɨɸ� ±� ɩɪɢɤɥɚɞ�
ɡɚɞɚɱɿ� ɡ� ɹɜɧɢɦ� ɡɜɨɪɨɬɧɢɦ� ɡɜ
ɹɡɤɨɦ�� Ɋɟɤɨɦɟɧɞɚɰɿɣɧɿ� ɫɢɫɬɟɦɢ�� ɳɨ� ɤɟɪɭɸɬɶɫɹ� ɚɤɬɚɦɢ�
ɩɨɤɭɩɨɤ��ɜɿɞɜɿɞɭɜɚɧɧɹɦ�ɫɬɨɪɿɧɨɤ�±�ɩɪɢɤɥɚɞɢ�ɡɚɞɚɱ�ɡ�ɧɟɹɜɧɢɦ�ɡɜɨɪɨɬɧɢɦ�ɡɜ
ɹɡɤɨɦ��ɍ�ɪɚɡɿ�
ɧɟɹɜɧɨɝɨ� ɡɜɨɪɨɬɧɨɝɨ� ɡɜ
ɹɡɤɭ� ɽ� ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ� ɜ� ɬɨɦɭ�� ɩɨɡɢɬɢɜɧɨ� ɱɢ� ɧɟɝɚɬɢɜɧɨ�
ɤɨɪɢɫɬɭɜɚɱ� ɨɰɿɧɢɜ� ɨɛ¶ɽɤɬ�� ɹɤɢɣ� ɩɪɢɞɛɚɜ� ɱɢ� ɩɟɪɟɝɥɹɧɭɜ�� Ʉɭɩɿɜɥɹ� ɬɨɜɚɪɭ� ɜ� ȱɧɬɟɪɧɟɬ�
ɦɚɝɚɡɢɧɿ�ɦɨɠɟ�ɨɡɧɚɱɚɬɢ�ɞɨɫɹɝɧɟɧɧɹ�ɤɨɪɢɫɬɭɜɚɱɟɦ�ɫɜɨɽʀ�ɫɩɨɠɢɜɱɨʀ�ɦɟɬɢ��ɿ�ɣɨɝɨ�ɪɟɚɤɰɿɹ�
ɧɚ� ɬɨɜɚɪ� ɩɨɡɢɬɢɜɧɚ��� ɚɥɟ� ɜ� ɬɨɣ�ɠɟ� ɱɚɫ� ɩɨɤɭɩɟɰɶ� ɦɿɝ� ɩɿɫɥɹ� ɨɬɪɢɦɚɧɧɹ� ɬɨɜɚɪɭ� ɜ� ɧɶɨɦɭ�
ɪɨɡɱɚɪɭɜɚɬɢɫɹ� ɿ� ɩɪɚɜɢɥɶɧɨ� ɛɭɥɨ� ɛ� ɡɚɪɚɯɭɜɚɬɢ� ɧɟɝɚɬɢɜɧɭ� ɪɟɚɤɰɿɸ�� Ɉɱɟɜɢɞɧɨ�� ɳɨ�
ɜɿɞɜɿɞɭɜɚɧɧɹ� ɫɬɨɪɿɧɨɤ� ɜɟɛ�ɫɟɪɜɿɫɭ� ɤɨɪɢɫɬɭɜɚɱɚɦɢ� ɦɨɠɟ� ɜɿɞɛɭɜɚɬɢɫɹ� ɩɪɢ� ɚɛɫɨɥɸɬɧɨ�
ɪɿɡɧɨɦɭ�ɫɬɭɩɟɧɿ�ɡɚɰɿɤɚɜɥɟɧɨɫɬɿ�ɤɨɪɢɫɬɭɜɚɱɚ�ɜ�ɤɨɧɬɟɧɬɿ��

ȼɚɪɬɨ� ɜɿɞɡɧɚɱɢɬɢ� ɞɨɫɢɬɶ� ɬɢɩɨɜɭ� ɫɢɬɭɚɰɿɸ�� ɤɨɥɢ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɿɣ� ɫɢɫɬɟɦɿ�
ɩɨɞɚɸɬɶɫɹ� ɧɚ� ɜɯɿɞ� ɜɢɤɥɸɱɧɨ� ɩɨɡɢɬɢɜɧɿ� ɩɪɢɤɥɚɞɢ� ɜɡɚɽɦɨɞɿʀ� ɤɨɪɢɫɬɭɜɚɱɿɜ� ɿ� ɨɛ
ɽɤɬɿɜ��
ɇɚɩɪɢɤɥɚɞ�� ɜɟɛ�ɫɟɪɜɿɫ� 7ZLWWHU� ɧɟ� ɦɚɽ� ɮɭɧɤɰɿɨɧɚɥɶɧɨɫɬɿ�� ɳɨ� ɞɨɡɜɨɥɹɽ� ɤɨɪɢɫɬɭɜɚɱɟɜɿ�
ɜɢɫɬɚɜɢɬɢ�ɧɟɝɚɬɢɜɧɭ�ɨɰɿɧɤɭ�ɤɨɧɬɟɧɬɭ��ɚ�ɩɪɢɫɭɬɧɿɣ�ɬɿɥɶɤɢ�ɥɢɲɟ�ɫɩɨɫɿɛ�©ɡɚɨɯɨɬɢɬɢª�ɬɨɣ�
ɱɢ�ɿɧɲɢɣ�ɤɨɧɬɟɧɬ��ɩɨɲɢɪɢɜɲɢ�ɣɨɝɨ�ɫɜɨʀɦ�ɩɿɞɩɢɫɧɢɤɚɦ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɮɭɧɤɰɿʀ�©ɪɟɩɨɫɬª��
ɉɨɞɿɛɧɢɣ�ɡɜɨɪɨɬɧɢɣ�ɡɜ
ɹɡɨɤ�ɤɨɪɢɫɬɭɜɚɱɚ�ɞɭɠɟ�ɧɚɞɿɣɧɨ��ɭ�ɩɨɪɿɜɧɹɧɧɿ�ɡ� ɿɧɲɢɦɢ��ɜɤɚɡɭɽ�
ɧɚ� ɩɨɡɢɬɢɜɧɭ� ɪɟɚɤɰɿɸ�� ɇɚɞɿɣɧɿɫɬɶ� ©ɪɟɩɨɫɬɿɜª� ɭ� ɫɟɪɜɿɫɿ� 7ZLWWHU� ɩɿɞɤɪɿɩɥɟɧɨ�
ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɸ�ɤɨɪɢɫɬɭɜɚɱɿɜ�ɩɟɪɟɞ�ɫɜɨʀɦɢ�ɩɿɞɩɢɫɧɢɤɚɦɢ���

Ⱥɥɟ��ɩɪɢ�ɞɨɫɥɿɞɠɟɧɧɿ�ɪɟɚɤɰɿɣ�ɤɨɪɢɫɬɭɜɚɱɿɜ�ɧɚ�ɬɢɯ�ɱɢ�ɿɧɲɢɯ�ɫɟɪɜɿɫɚɯ��ɞɟ�ɽ�ɬɿɥɶɤɢ�
ɩɨɡɢɬɢɜɧɿ� ɜɿɞɝɭɤɢ�� ɜɟɥɢɤɚ�ɤɿɥɶɤɿɫɬɶ�ɤɨɪɢɫɬɭɜɚɱɿɜ� ɽ�ɧɟ�ɨɯɨɩɥɟɧɨɸ�ɞɨɫɥɿɞɠɟɧɧɹɦ�� ɬɨɦɭ�
ɦɨɠɧɚ�ɜɜɚɠɚɬɢ�ɩɪɨɝɧɨɡɭɜɚɧɧɹ�ɪɟɤɨɦɟɧɞɚɰɿɣ�ɧɟ�ɞɭɠɟ�ɟɮɟɤɬɢɜɧɢɦ��Ⱦɨ�ɬɨɝɨ�ɠ��ɧɟ�ɦɨɠɧɚ�
ɡ� ɭɩɟɜɧɟɧɿɫɬɸ� ɝɨɜɨɪɢɬɢ� ɩɪɨ� ɫɬɭɩɿɧɶ� ɩɪɢɯɢɥɶɧɨɫɬɿ� ɤɨɪɢɫɬɭɜɚɱɿɜ� ɞɨ� ɬɨɝɨ� ɱɢ� ɿɧɲɨɝɨ�
ɨɛ¶ɽɤɬɭ� ɪɟɤɨɦɟɧɞɚɰɿɣ�� ɬɨɦɭ� ɳɨ�� ɩɨ�ɩɟɪɲɟ� ɜɿɞɫɭɬɧɿɣ� ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ� ɫɩɨɫɿɛ�
ɜɢɫɥɨɜɥɟɧɧɹ�ɩɪɢɯɢɥɶɧɨɫɬɿ��ɚ�ɩɨ�ɞɪɭɝɟ�ɧɟɦɚɽ� �ɜɩɟɜɧɟɧɨɫɬɿ�ɭ�ɬɨɦɭ��ɳɨ�ɩɪɢɯɢɥɶɧɿɫɬɶ�ɧɟ�
ɛɭɥɚ� ɨɛɪɚɧɚ� ɜɢɩɚɞɤɨɜɨ�� Ⱦɥɹ� ɛɿɥɶɲ� ɝɧɭɱɤɨɝɨ� ɚɧɚɥɿɡɭ� ɩɪɢɯɢɥɶɧɨɫɬɿ� ɬɚ� ɩɨɞɚɥɶɲɨɝɨ�
ɩɪɨɝɧɨɡɭɜɚɧɧɹ� ɪɟɤɨɦɟɧɞɚɰɿɣ� ɞɨɰɿɥɶɧɨ� ɡɚɫɬɨɫɭɜɚɬɢ� ɚɧɚɥɿɡ� ɟɦɨɰɿɣɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ�
ɬɟɤɫɬɭ�ɤɨɦɟɧɬɚɪɿɜ��ɞɥɹ�ɭɬɨɱɧɟɧɧɹ�ɚɛɨ�ɨɞɟɪɠɚɧɧɹ�ɞɚɧɢɯ�ɩɪɨ�ɨɰɿɧɤɢ�ɤɨɧɬɟɧɬɭ��ɭ�ɜɢɩɚɞɤɭ�
ʀɯ�ɹɜɧɨʀ�ɜɿɞɫɭɬɧɨɫɬɿ����

ȼɢɪɿɲɟɧɧɹ� ɩɪɨɛɥɟɦɢ� ɹɤɿɫɧɨɝɨ� ɩɪɨɝɧɨɡɭɜɚɧɧɹ� ɜɩɨɞɨɛɚɧɶ�� ɩɪɢ� ɜɿɞɫɭɬɧɨɫɬɿ�
ɲɢɪɨɤɨɝɨ� ɫɩɟɤɬɪɭ� ɿɧɫɬɪɭɦɟɧɬɿɜ� ɞɥɹ� � ɹɜɧɨɝɨ� ɜɢɹɜɥɟɧɧɹ� ɜɩɨɞɨɛɚɧɶ� ɳɨɞɨ� ɨɛ¶ɽɤɬɿɜ�
ɪɟɤɨɦɟɧɞɚɰɿɣ�ɽ�ɜɚɠɥɢɜɨɸ�ɡɚɞɚɱɟɸ�ɩɪɢ�ɫɬɜɨɪɟɧɧɿ�ɟɮɟɤɬɢɜɧɨʀ��ɝɧɭɱɤɨʀ�ɬɚ�ɭɧɿɜɟɪɫɚɥɶɧɨʀ�
ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ�ɫɢɫɬɟɦɢ��

Ⱥɧɚɥɿɡ� ɨɫɬɚɧɧɿɯ� ɞɨɫɥɿɞɠɟɧɶ� ɿ� ɩɭɛɥɿɤɚɰɿɣ�� ȼ� ɪɨɛɨɬɚɯ� >��� �@� ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨ�
ɦɟɬɨɞɨɥɨɝɿɸ� ɨɬɪɢɦɚɧɧɹ� ɞɚɧɢɯ� ɩɪɢ� ɜɿɞɫɭɬɧɨɫɬɿ� ɹɜɧɨɝɨ� ɜɢɹɜɥɟɧɧɹ� ɜɩɨɞɨɛɚɧɶ�
ɤɨɪɢɫɬɭɜɚɱɚɦɢ�ɫɨɰɿɚɥɶɧɢɯ�ɦɟɪɟɠ��ɨɰɿɧɤɢ��ɥɚɣɤɢ��ɞɢɡɥɚɣɤɢ��ɩɟɪɟɯɨɞɢ�ɡɚ�ɩɨɫɢɥɚɧɧɹɦɢ��
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ɬɚ� ɡɚɫɬɨɫɨɜɚɧɨ�ɚɧɚɥɿɡ� ɤɨɧɬɟɤɫɬɧɨʀ� ɿɧɮɨɪɦɚɰɿʀ� �ɦɿɫɰɟ��ɱɚɫ�� ɜɿɤ���ɍ� >��� �@� ɡɚɩɪɨɩɨɧɨɜɚɧɨ�
ɡɚɫɬɨɫɭɜɚɧɧɹ�ɦɟɬɨɞɭ�ɩɨɧɢɠɟɧɧɹ�ɪɚɧɝɭ�ɦɚɬɪɢɰɿ�ɨɰɿɧɨɤ�ɬɚ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɮɚɤɬɨɪɢɡɚɰɿʀ�ɞɨ�
ɞɨɞɚɬɤɨɜɢɯ� ɜɟɤɬɨɪɿɜ� ɨɡɧɚɤ�� ɡ� ɦɟɬɨɸ� ɩɪɨɝɧɨɡɭɜɚɧɧɹ� ɜɩɨɞɨɛɚɧɶ�� Ɍɚɤɨɠ� ɭ� ɪɨɛɨɬɿ� >�@�
ɪɨɡɝɥɹɧɭɬɨ� ɚɧɚɥɿɡ� ɯɟɲɬɟɝɿɜ� ɞɥɹ� ɪɨɡɲɢɪɟɧɧɹ� ɚɭɞɢɬɨɪɿʀ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɢɯ�
ɫɢɫɬɟɦ�� Ⱦɥɹ� ɚɧɚɥɿɡɭ� ɟɦɨɰɿɣɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ� ɬɟɤɫɬɭ� ɤɨɦɟɧɬɚɪɿɜ� ɧɚɣɱɚɫɬɿɲɟ�
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ� ɤɨɦɛɿɧɨɜɚɧɿ� ɦɟɬɨɞɢ�� ɳɨ� ɛɚɡɭɸɬɶɫɹ� ɹɤ� ɧɚ� ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ� ɫɥɨɜɧɢɤɚɯ��
ɬɚɤ� ɿ� ɧɚ� ɩɿɞɯɨɞɚɯ� ɦɚɲɢɧɧɨɝɨ� ɧɚɜɱɚɧɧɹ�� ɹɤ� ɜɢɞɧɨ� ɡ� ɞɠɟɪɟɥ� >��� ��� ��� �@�� Ⱦɥɹ� ɡɧɢɠɟɧɧɹ�
ɫɤɥɚɞɧɨɫɬɿ� ɬɚ� ɩɪɢɲɜɢɞɲɟɧɧɹ� ɦɚɬɟɦɚɬɢɱɧɢɯ� ɨɛɱɢɫɥɟɧɶ� ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ� ɩɟɪɟɯɿɞ� ɞɨ�
ɚɮɿɧɧɢɯ� ɩɟɪɟɬɜɨɪɟɧɶ� >��@�� ɞɟ� ɧɚɜɱɚɧɧɹ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ� ɫɢɫɬɟɦɢ� ɦɨɠɧɚ� ɡɜɟɫɬɢ� ɞɨ�
ɤɚɧɨɧɿɱɧɨʀ�ɩɨɤɨɨɪɞɢɧɚɬɧɨʀ�ɨɩɬɢɦɿɡɚɰɿʀ��

ɉɨɫɬɚɧɨɜɤɚ� ɡɚɜɞɚɧɧɹ��Ɇɟɬɨɸ� ɞɚɧɨʀ� ɪɨɛɨɬɢ� ɽ� ɫɬɜɨɪɟɧɧɹ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɦɨɞɟɥɿ�
ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ�ɫɢɫɬɟɦɢ�ɧɚ�ɨɫɧɨɜɿ�ɤɨɥɚɛɨɪɚɬɢɜɧɨʀ�ɮɿɥɶɬɪɚɰɿʀ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɚɧɚɥɿɡɭ�
ɟɦɨɰɿɣɧɨɝɨ�ɡɚɛɚɪɜɥɟɧɧɹ�ɬɟɤɫɬɭ�ɤɨɦɟɧɬɚɪɿɜ�ɞɥɹ�ɨɞɟɪɠɚɧɧɹ�ɭɬɨɱɧɸɸɱɨɝɨ�ɤɨɧɬɟɤɫɬɭ��

Ⱦɥɹ� ɩɿɞɜɢɳɟɧɧɹ� ɬɨɱɧɨɫɬɿ� ɜɢɹɜɥɟɧɧɹ� ɜɩɨɞɨɛɚɧɶ� ɤɨɪɢɫɬɭɜɚɱɚ� ɜ� ɫɢɫɬɟɦɚɯ�� ɞɟ� ɧɟ�
ɩɟɪɟɞɛɚɱɟɧɨ� ɧɟɝɚɬɢɜɧɢɯ� ɨɰɿɧɨɤ� ɤɨɧɬɟɧɬɭ�� ɚɛɨ� ɞɥɹ� ɭɬɨɱɧɟɧɧɹ� ɫɬɭɩɟɧɸ� ɩɨɡɢɬɢɜɧɨʀ�
ɨɰɿɧɤɢ� ɨɛ¶ɽɤɬɭ�� ɞɨɰɿɥɶɧɨ� ɡɚɫɬɨɫɭɜɚɬɢ� ɨɰɿɧɤɭ� ɟɦɨɰɿɣɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ� ɬɟɤɫɬɿɜ�
ɤɨɦɟɧɬɚɪɿɜ� ɤɨɪɢɫɬɭɜɚɱɿɜ�� ɹɤ� ɩɪɢɤɥɚɞ� ɜɪɚɯɭɜɚɧɧɹ� ɤɨɧɬɟɤɫɬɭ�� Ɍɚɤɨɠ� ɟɦɨɰɿɣɧɟ�
ɡɚɛɚɪɜɥɟɧɧɹ� ɤɨɦɟɧɬɚɪɿɜ� ɦɨɠɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɡɚɦɿɫɬɶ� ɨɰɿɧɨɤ�� ɭ� ɜɢɩɚɞɤɚɯ�� ɤɨɥɢ�
ɤɨɪɢɫɬɭɜɚɱ�ɧɟ�ɩɨɫɬɚɜɢɜ�ɨɰɿɧɤɭ��ɚɥɟ�ɡɚɥɢɲɢɜ�ɤɨɦɟɧɬɚɪ��Ɂɚɞɚɱɟɸ�ɞɚɧɨɝɨ�ɞɨɫɥɿɞɠɟɧɧɹ�ɽ�
ɫɩɪɨɛɚ� ɧɚ� ɨɫɧɨɜɿ� ɦɚɬɪɢɱɧɢɯ� ɨɛɱɢɫɥɟɧɶ� ɜɢɜɟɫɬɢ� ɦɚɬɟɦɚɬɢɱɧɭ� ɦɨɞɟɥɶ� ɞɥɹ� ɩɨɞɚɥɶɲɨɝɨ�
ɫɬɜɨɪɟɧɧɹ�ɤɨɧɬɟɤɫɬɧɨ�ɨɪɿɽɧɬɨɜɚɧɨʀ�ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ�ɫɢɫɬɟɦɢ��

ȼɢɤɥɚɞ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ�� Ɉɞɧɢɦ� ɡ� ɨɫɧɨɜɧɢɯ� ɩɿɞɯɨɞɿɜ� ɞɨ� ɦɨɞɟɥɸɜɚɧɧɹ�
ɪɟɤɨɦɟɧɞɚɰɿɣ� ɡ� ɜɪɚɯɭɜɚɧɧɹɦ� ɤɨɧɬɟɤɫɬɧɨʀ� ɿɧɮɨɪɦɚɰɿʀ� ɽ� ɮɚɤɬɨɪɢɡɚɰɿɣɧɿ� ɦɨɞɟɥɿ� >�@��
ɉɪɨɩɨɧɭɽɬɶɫɹ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɮɚɤɬɨɪɢɡɚɰɿɣɧɿ� ɦɚɲɢɧɢ�� ɩɿɫɥɹ� ɚɧɚɥɿɡɭ� ɬɟɤɫɬɭ�
ɤɨɦɟɧɬɚɪɿɜ�� ɤɨɧɬɟɤɫɬɧɭ� ɿɧɮɨɪɦɚɰɿɸ� ɩɪɨ� ɟɦɨɰɿɣɧɟ� ɡɚɛɚɪɜɥɟɧɧɹ� ɬɟɤɫɬɭ� ɩɪɟɞɫɬɚɜɥɹɬɢ� ɭ�
ɜɢɝɥɹɞɿ� ɞɨɞɚɬɤɨɜɢɯ� ɨɡɧɚɤ� ɞɥɹ� ɮɚɤɬɨɪɿɡɚɰɿɨɧɨʀ� ɦɚɲɢɧɢ�� ɉɪɨɩɨɧɭɽɬɶɫɹ� ɤɨɞɭɜɚɬɢ�
ɤɨɧɬɟɤɫɬ� ɜ� ɞɨɞɚɬɤɨɜɿ� ɤɨɨɪɞɢɧɚɬɢ� ɚɮɿɧɨɪɚ� >��@� ɨɰɿɧɨɤ�� ɡɞɿɣɫɧɸɜɚɬɢ� ɩɨɧɢɠɟɧɧɹ� ɪɚɧɝɭ�
ɚɮɿɧɨɪɚ�ɨɰɿɧɨɤ��ɬɚɤɨɠ�ɦɨɠɧɚ�ɡɚɫɬɨɫɨɜɭɜɚɬɢ�ɩɨɩɚɪɧɿ�ɚɮɿɧɧɿ�ɩɟɪɟɬɜɨɪɟɧɧɹ���

Ɋɨɡɝɥɹɧɟɦɨ� ɡɚɞɚɱɭ� ɤɨɥɚɛɨɪɚɬɢɜɧɨʀ� ɮɿɥɶɬɪɚɰɿʀ� >�@�� ɧɟɯɚɣ� ɽ� ɤɿɧɰɟɜɚ� ɦɧɨɠɢɧɚ�
ɤɨɪɢɫɬɭɜɚɱɿɜ� 8� ɿ� ɤɿɧɰɟɜɚ� ɦɧɨɠɢɧɚ� ɨɛ
ɽɤɬɿɜ� ,�� ɇɟɯɚɣ� ɬɚɤɨɠ� ɽ� ɧɚɛɿɪ� ɩɚɪ� 5� �^�X��L�`�
� 8î,�� ɞɥɹ� ɹɤɢɯ� ɜɿɞɨɦɚ� ɪɟɚɤɰɿɹ� ɤɨɪɢɫɬɭɜɚɱɚ� UXL�� ɉɨɬɪɿɛɧɨ� ɡɚ� ɧɚɜɱɚɥɶɧɢɦ� ɧɚɛɨɪɨɦ�
�5�^UXL���X��L��5`�� ɩɨɛɭɞɭɜɚɬɢ� ɪɟɝɪɟɫɨɪ� Ш�X�� L���ɳɨ�ɩɟɪɟɞɛɚɱɚɽ� ɪɟɚɤɰɿɸ�ɤɨɪɢɫɬɭɜɚɱɚ� ɞɥɹ�
ɞɨɜɿɥɶɧɨʀ�ɩɚɪɢ��X��L��� 8u,��

ɍ� ɪɚɡɿ�� ɹɤɳɨ� ɤɨɠɟɧ� ɤɨɪɢɫɬɭɜɚɱ� X � 8� ɬɚ� ɤɨɠɟɧ� ɨɛ
ɽɤɬ� L�� ,� ɩɿɞɞɚɸɬɶɫɹ�
ɡɦɿɫɬɨɜɧɨɦɭ� ɨɩɢɫɭ� ɨɡɧɚɤɨɜɢɦɢ� ɜɟɤɬɨɪɚɦɢ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ɬɨ� ɡɚɞɚɱɭ�
ɤɨɥɚɛɨɪɚɬɢɜɧɨʀ� ɮɿɥɶɬɪɚɰɿʀ� ɦɨɠɧɚ� ɡɜɟɫɬɢ� ɞɨ� ɫɬɚɧɞɚɪɬɧɨʀ� ɡɚɞɚɱɿ� ɧɚɜɱɚɧɧɹ� ɧɚ�
ɩɪɟɰɟɞɟɧɬɚɯ�� ɩɨɬɪɿɛɧɨ� ɧɚɜɱɢɬɢ� ɦɨɞɟɥɶ�� ɹɤɚ� ɩɨ� ɜɟɤɬɨɪɭ� ɨɡɧɚɤ� [�X�� L��  � >[�X��� [�L�@�
ɩɟɪɟɞɛɚɱɚɽ�ɡɧɚɱɟɧɧɹ�ɪɟɝɪɟɫɿɣɧɨʀ�ɡɦɿɧɧɨʀ�UXL��Ɍɚɤɢɣ�ɩɿɞɯɿɞ�ɜ�ɪɟɤɨɦɟɧɞɚɰɿɣɧɢɯ�ɫɢɫɬɟɦɚɯ�
ɧɚɡɢɜɚɽɬɶɫɹ�ɡɚɫɧɨɜɚɧɢɦ�ɧɚ�ɨɩɢɫɚɯ��FRQWHQW�EDVHG��>�@��

Ⱦɥɹ�ɜɢɪɿɲɟɧɧɹ�ɡɚɞɚɱɿ�ɤɨɥɚɛɨɪɚɬɿɜɧɨʀ�ɮɿɥɶɬɪɚɰɿʀ��ɪɟɚɤɰɿʀ��ɨɰɿɧɤɢ��ɤɨɪɢɫɬɭɜɚɱɚ�>�@�
ɦɨɠɧɚ�ɡɚɩɢɫɚɬɢ�ɭ�ɜɢɝɥɹɞɿ�ɦɚɬɪɢɰɿ� ��ɜ�ɹɤɿɣ�ɪɹɞɤɢ�ɜɿɞɩɨɜɿɞɚɸɬɶ�ɤɨɪɢɫɬɭɜɚɱɚɦ��ɚ�
ɫɬɨɜɩɰɿ� ±� ɨɛ
ɽɤɬɚɦ�� ɍ� ɦɚɬɪɢɰɿ� 5� ɜɿɞɨɦɿ� ɞɟɹɤɿ� ɟɥɟɦɟɧɬɢ�� ɿɧɲɿ� ±� ɩɪɨɩɭɳɟɧɿ�� Ɍɪɟɛɚ�
ɩɨɛɭɞɭɜɚɬɢ� ɩɪɚɜɢɥɨ� � Ш�X�� L��� ɧɚɜɱɢɬɢɫɹ� ɜɿɞɧɨɜɥɸɜɚɬɢ� ɩɪɨɩɭɳɟɧɿ� ɡɧɚɱɟɧɧɹ�ɦɚɬɪɢɰɿ�5��
Ⱦɥɹ� ɡɚɩɨɜɧɟɧɧɹ� ɩɪɨɩɭɫɤɿɜ� ɜ� ɦɚɬɪɢɰɿ� 5� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ� ɩɪɢɩɭɳɟɧɧɹ� ɩɪɨ� ʀʀ� ɧɢɡɶɤɢɣ�
ɪɚɧɝ�ɬɚ�ɛɭɞɭɸɬɶ�ɧɚɛɥɢɠɟɧɧɹ�5�§�;<7��ɞɟ������������������������������������������±�ɩɟɪɟɞɛɚɱɭɜɚɧɢɣ�
ɪɚɧɝ� ɦɚɬɪɢɰɿ� 5�� Ɉɛɦɟɠɟɧɧɹ� ɪɚɧɝɭ� ɜ� ɞɟɹɤɨɦɭ� ɫɟɧɫɿ� ɽ� ɪɟɝɭɥɹɪɢɡɚɰɿɽɸ�� ɳɨ� ɧɚɞɚɽ�
ɩɨɧɢɠɟɧɧɸ� ɪɚɧɝɭ� ɭɡɚɝɚɥɶɧɸɸɱɭ� ɡɞɚɬɧɿɫɬɶ�� ɍ� ɬɚɤɨɦɭ� ɩɿɞɯɨɞɿ� ɩɟɪɟɞɛɚɱɟɧɚ� ɪɟɚɤɰɿɹ�
ɤɨɪɢɫɬɭɜɚɱɚ�ɽ�ɫɤɚɥɹɪɧɢɦ�ɞɨɛɭɬɤɨɦ�ɜɿɞɩɨɜɿɞɧɢɯ�ɪɹɞɤɿɜ�ɦɚɬɪɢɰɶ�;�ɬɚ�<��
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ɉɿɞɯɿɞ�ɡ�ɩɨɧɢɠɟɧɧɹɦ�ɪɚɧɝɭ�ɜɢɤɨɪɢɫɬɨɜɭɽ�ɜɢɤɥɸɱɧɨ�ɿɧɮɨɪɦɚɰɿɸ�ɩɪɨ�ɩɚɪɢ��X�� L��
ɬɚ�ɜɿɞɩɨɜɿɞɧɿ�ɞɨ�ɧɢɯ�ɡɧɚɱɟɧɧɹ�ɪɟɚɤɰɿɣ��ȼɿɞɨɦɨ��ɳɨ�ɜ�ɪɟɤɨɦɟɧɞɚɰɿɣɧɢɯ�ɫɢɫɬɟɦɚɯ�ɜɟɥɢɤɚ�
ɱɚɫɬɢɧɚ� ɿɧɮɨɪɦɚɰɿʀ� ɦɿɫɬɢɬɶɫɹ� ɫɚɦɟ� ɜ� ɡɧɟɨɫɨɛɥɟɧɢɯ� ɬɪɿɣɤɚɯ� ^�UXL��X�� L�`� >��� �@��Ɇɟɬɨɞɢ�
ɩɨɧɢɠɟɧɧɹ� ɪɚɧɝɭ� ɞɚɸɬɶ� ɡɧɚɱɧɨ� ɤɪɚɳɭ� ɬɨɱɧɿɫɬɶ� ɩɟɪɟɞɛɚɱɟɧɧɹ� Ш� �X�� L�� ɭ� ɩɨɪɿɜɧɹɧɧɿ� ɡ�
FRQWHQW�EDVHG� ɦɟɬɨɞɚɦɢ�� ɉɪɨɬɟ�� ɨɛɥɿɤ� ɜɿɞɨɦɨʀ� ɿɧɮɨɪɦɚɰɿʀ� ɩɪɨ� ɤɨɪɢɫɬɭɜɚɱɚ� ɬɚ� ɨɛ
ɽɤɬɢ��
ɞɨɩɨɜɧɟɧɢɣ� ɩɨɧɢɠɟɧɧɹɦ� ɪɚɧɝɭ�� ɞɚɽ� ɤɪɚɳɭ� ɬɨɱɧɿɫɬɶ� ɿ� ɞɨɡɜɨɥɹɽ� ɜɩɨɪɚɬɢɫɹ� ɡ� ɞɟɹɤɢɦɢ�
ɩɪɨɛɥɟɦɚɦɢ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɢɯ� ɫɢɫɬɟɦ� �ɬɚɤɢɦɢ�� ɹɤ� ɯɨɥɨɞɧɢɣ� ɫɬɚɪɬ��� ȱɫɧɭɽ� ɜɟɥɢɤɚ�
ɤɿɥɶɤɿɫɬɶ�ɦɨɞɟɥɟɣ�ɞɥɹ�ɤɨɥɚɛɨɪɚɬɢɜɧɨʀ�ɮɿɥɶɬɪɚɰɿʀ��ɡɚɫɧɨɜɚɧɢɯ�ɧɚ�ɛɚɡɨɜɿɣ�ɿɞɟʀ�ɩɨɧɢɠɟɧɧɹ�
ɪɚɧɝɭ������ɚɥɟ�ɡ�ɦɨɞɢɮɿɤɚɰɿɹɦɢ�ɞɥɹ�ɨɛɥɿɤɭ�ɡɨɜɧɿɲɧɶɨʀ�ɿɧɮɨɪɦɚɰɿʀ���

Ɇɨɞɟɥɶ�ɮɚɤɬɨɪɢɡɚɰɿɣɧɢɯ�ɦɚɲɢɧ�>����@��ɩɨɤɥɢɤɚɧɚ�ɭɡɚɝɚɥɶɧɢɬɢ�ɪɿɡɧɿ�ɦɨɞɢɮɿɤɚɰɿʀ�
ɦɨɞɟɥɿ� �����ɒɥɹɯɨɦ� ɡɚɞɚɧɧɹ� ɜɿɞɩɨɜɿɞɧɨɝɨ� ɜɟɤɬɨɪɚ� ɨɡɧɚɤ� � � � � � � � � � � � � � � � � � � � ɞɥɹ� ɩɚɪɢ�
ɤɨɪɢɫɬɭɜɚɱ�ɨɛ
ɽɤɬ� ɦɨɠɧɚ� ɧɚɜɨɞɢɬɢ� ɩɟɪɟɞɛɚɱɭɜɚɥɶɧɭ� ɦɨɞɟɥɶ� ǔ�[�� ɞɨ� ɪɿɡɧɢɯ�
ɮɚɤɬɨɪɢɡɚɰɿɣɧɢɯ� ɦɨɞɟɥɟɣ�� ȼɿɞɦɿɧɧɿɫɬɶ� ɮɚɤɬɨɪɢɡɚɰɿɣɧɨʀ� � ɦɚɲɢɧɢ� ɜɿɞ� ɤɥɚɫɢɱɧɢɯ�
ɚɥɝɨɪɢɬɦɿɜ� ɧɚɜɱɚɧɧɹ� ɩɨ� ɩɪɟɰɟɞɟɧɬɚɯ� ±� ɦɨɞɟɥɸɜɚɧɧɹ� ɜɡɚɽɦɨɞɿɣ� ɦɿɠ� ɤɨɦɩɨɧɟɧɬɚɦɢ�
ɜɟɤɬɨɪɚ�ɨɡɧɚɤ��ɳɨ�ɩɪɢɡɜɨɞɢɬɶ�ɞɨ�ɬɨɝɨ��ɳɨ�ɿɧɞɢɤɚɬɨɪɧɿ�ɨɡɧɚɤɢ�ɭ�ɜɯɿɞɧɨɦɭ�ɜɟɤɬɨɪɿ�ɦɨɞɟɥɿ�
[�ɨɛɪɨɛɥɹɸɬɶɫɹ�ɹɤ�ɜ�ɦɨɞɟɥɿ�ɩɨɧɢɠɟɧɧɹ�ɪɚɧɝɭ������

ɍ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɢɯ� ɫɢɫɬɟɦɚɯ� ɧɚɣɱɚɫɬɿɲɟ� ɦɚɽ� ɦɿɫɰɟ� ɩɪɨɛɥɟɦɚ� ɜɿɞɫɭɬɧɨɫɬɿ�
ɮɿɤɫɚɰɿʀ� ɧɟɝɚɬɢɜɧɢɯ� ɪɟɚɤɰɿɣ� >��� ��� �@�� ɐɟ� ɨɛɭɦɨɜɥɟɧɨ� ɬɢɦ�� ɳɨ� ɜɟɛ�ɫɟɪɜɿɫɚɦ� ɧɚɛɚɝɚɬɨ�
ɩɪɨɫɬɿɲɟ�ɿ�ɧɚɞɿɣɧɿɲɟ�ɧɚɤɨɩɢɱɭɜɚɬɢ�ɚɤɬɢ�ɩɪɨ�ɩɨɡɢɬɢɜɧɿ�ɪɟɚɤɰɿʀ�ɤɨɪɢɫɬɭɜɚɱɚ��ɧɚɩɪɢɤɥɚɞ��
©ɪɟɩɨɫɬɢª�ɜ�7ZLWWHU����ɧɿɠ�ɞɿɡɧɚɜɚɬɢɫɹ�ɭ�ɤɨɪɢɫɬɭɜɚɱɿɜ�ɩɪɨ�ʀɯ�ɧɟɝɚɬɢɜɧɿ�ɪɟɚɤɰɿʀ�ɡɚ�ɛɭɞɶ�
ɹɤɨɸ�ɲɤɚɥɨɸ��ɧɚɩɪɢɤɥɚɞ��©ɱɢɫɥɨ�ɡɿɪɨɤª�ɜ�1HWIOL[���Ɍɚɤɿ�ɞɚɧɿ�ɩɪɢɣɧɹɬɨ�ɧɚɡɢɜɚɬɢ�ɞɚɧɢɦɢ�
ɛɟɡ� ɹɜɧɨɝɨ� ɜɿɞɝɭɤɭ�� Ȼɟɡ� ɡɚɥɭɱɟɧɧɹ� ɞɨɞɚɬɤɨɜɢɯ� ɩɪɢɩɭɳɟɧɶ�� ɧɚɜɱɚɧɧɹ�ɦɨɞɟɥɿ� Ш�X��L�� � ɧɚ�
ɬɚɤɢɯ�ɞɚɧɢɯ�ɧɟɦɚɽ�ɫɟɧɫɭ�±�ɧɚɣɤɪɚɳɚ�ɦɨɞɟɥɶ�ɛɭɞɟ�ɞɥɹ�ɛɭɞɶ�ɹɤɨʀ�ɩɚɪɢ��X��L��ɩɟɪɟɞɛɚɱɚɬɢ�
ɩɨɡɢɬɢɜɧɭ� ɪɟɚɤɰɿɸ� ɤɨɪɢɫɬɭɜɚɱɚ� ɧɚ� ɨɛ
ɽɤɬ�� Ɉɱɟɜɢɞɧɨ�� ɬɚɤɚ� ɦɨɞɟɥɶ� ɦɚɽ� ɩɨɝɚɧɭ�
ɭɡɚɝɚɥɶɧɸɸɱɭ�ɡɞɚɬɧɿɫɬɶ��

Ⱦɥɹ�ɪɨɛɨɬɢ�ɡ�ɞɚɧɢɦɢ�ɛɟɡ�ɹɜɧɨɝɨ�ɜɿɞɝɭɤɭ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�ɩɪɢɩɭɳɟɧɧɹ�ɩɪɨ�ɬɟ��ɳɨ�
ɩɪɨɩɭɫɤɢ�ɜ�ɦɚɬɪɢɰɿ�ɪɟɚɤɰɿɣ��ɨɰɿɧɨɤ��5�ɱɚɫɬɿɲɟ�ɜɿɞɛɭɜɚɸɬɶɫɹ�ɱɟɪɟɡ�ɧɟɝɚɬɢɜɧɭ�ɪɟɚɤɰɿɸ��
ɧɿɠ�ɩɨɡɢɬɢɜɧɭ���

ȼ�ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ�ɦɨɞɟɥɿ�ɩɪɨɩɭɳɟɧɿ�ɡɧɚɱɟɧɧɹ�ɜ�ɦɚɬɪɢɰɿ�5�ɡɚɦɿɧɹɸɬɶɫɹ�ɧɚ�ɛɚɥɢ��
ɨɬɪɢɦɚɧɿ�ɩɿɫɥɹ�ɚɧɚɥɿɡɭ�ɟɦɨɰɿɣɧɨɝɨ�ɡɚɛɚɪɜɥɟɧɧɹ�ɤɨɦɟɧɬɚɪɿɜ�ɩɪɨ�ɨɛ¶ɽɤɬ�ɪɟɤɨɦɟɧɞɚɰɿɣ� ɭ�
ɪɚɡɿ� ɧɚɹɜɧɨɫɬɿ� ɜɿɞɩɨɜɿɞɧɢɯ� ɤɨɦɟɧɬɚɪɿɜ�� Ⱦɚɥɿ� ɛɭɞɭɽɬɶɫɹ� ɤɚɧɨɧɿɱɧɟ� ɚɮɿɧɧɟ� ɪɨɡɤɥɚɞɚɧɧɹ�
ɚɮɿɧɨɪɚ�ɨɰɿɧɨɤ��

� �
0FFFLX0 UFFFLXU ���������� ��

�������� | �
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ɞɟ� F� �� &��«� F0 �� &0�� ɚ� &��«�&0� ±� ɞɟɹɤɿ� ɤɿɧɰɟɜɿ� ɦɧɨɠɢɧɢ�� ɹɤ� ɩɪɚɜɢɥɨ� ɜɨɧɢ�
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɞɥɹ�ɨɩɢɫɭ�ɤɨɧɬɟɤɫɬɭ�ɪɟɤɨɦɟɧɞɚɰɿʀ��ɜ�ɞɚɧɿɣ�ɦɨɞɟɥɿ�ɜɨɧɢ�ɦɿɫɬɹɬɶ�ɞɚɧɿ��
ɨɞɟɪɠɚɧɿ�ɩɿɫɥɹ�ɚɧɚɥɿɡɭ�ɟɦɨɰɿɣɧɨɝɨ�ɡɚɛɚɪɜɥɟɧɧɹ�ɬɟɤɫɬɭ�ɤɨɦɟɧɬɚɪɿɜ���

Ɂɚɝɚɥɨɦ� ɡɚɞɚɱɚ� ɩɪɨɝɧɨɡɭɜɚɧɧɹ� ɜɩɨɞɨɛɚɧɶ� ɤɨɪɢɫɬɭɜɚɱɿɜ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɨɸ�
ɫɢɫɬɟɦɨɸ� ɡɜɨɞɢɬɶɫɹ� ɞɨ� ɡɚɩɨɜɧɟɧɧɹ� ɦɚɬɪɢɰɿ� 5� ɞɚɧɢɦɢ� ɩɪɨ� ɪɟɚɤɰɿʀ� ɤɨɪɢɫɬɭɜɚɱɿɜ��
ɭɬɨɱɧɟɧɧɹɦ� ʀɯ� ɩɿɫɥɹ� ɫɟɧɬɢɦɟɧɬ�ɚɧɚɥɿɡɭ� ɤɨɦɟɧɬɚɪɿɜ� ɬɚ� ɩɨɤɨɨɪɞɢɧɚɬɧɨʀ� ɨɩɬɢɦɿɡɚɰɿʀ�
ɪɟɝɭɥɹɪɢɡɨɜɚɧɢɯ�ɤɜɚɞɪɚɬɢɱɧɢɯ�ɜɬɪɚɬ��Ȼɭɞɭɽɬɶɫɹ�ɤɚɧɨɧɿɱɧɟ�ɚɮɿɧɧɟ�ɪɨɡɤɥɚɞɟɧɧɹ�ɪɚɧɝɭ�Ʉ��
ɬɨɛɬɨ�ɤɨɠɟɧ�ɟɥɟɦɟɧɬ��ɚɮɿɧɨɪɚ�Ɍ��ɪɨɡɦɿɪɨɦ�6� î«î6' ɩɪɟɞɫɬɚɜɥɹɽɬɶɫɹ�ɭ�ɜɢɝɥɹɞɿ��
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ɞɟ�:�±�ɚɮɿɧɨɪ�ɜɚɝɿɜ��ɳɨ�ɦɚɽ�ɪɨɡɦɿɪ�ɚɮɿɧɨɪɚ�7��
ȼɢɫɧɨɜɤɢ�� ȼ� ɪɨɛɨɬɿ� ɡɚɩɪɨɩɨɧɨɜɚɧɚ� ɦɚɬɟɦɚɬɢɱɧɚ� ɦɨɞɟɥɶ� ɪɟɤɨɦɟɧɞɚɰɿɣɧɨʀ�

ɫɢɫɬɟɦɢ�� ɭ� ɹɤɿɣ� ɜ� ɹɤɨɫɬɿ� ɤɨɧɬɟɤɫɬɭ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɚɧɚɥɿɡ� ɟɦɨɰɿɣɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ�
ɤɨɦɟɧɬɚɪɿɜ� ɫɬɨɫɨɜɧɨ� ɨɛ¶ɽɤɬɿɜ� ɪɟɤɨɦɟɧɞɚɰɿɣ�� Ɍɚɤɨɠ� ɩɪɨɩɨɧɭɽɬɶɫɹ� ɩɟɪɟɬɜɨɪɸɜɚɬɢ�
ɟɦɨɰɿɣɧɟ� ɡɚɛɚɪɜɥɟɧɧɹ� ɤɨɦɟɧɬɚɪɹ� ɜ� ɨɰɿɧɤɭ� ɞɥɹ� ɤɨɥɚɛɨɪɚɬɢɜɧɨʀ� ɮɿɥɶɬɪɚɰɿʀ� ɡ� ɦɟɬɨɸ�
ɡɚɩɨɜɧɟɧɧɹ� ɩɭɫɬɢɯ� ɤɨɦɿɪɨɤ� ɭ� ɦɚɬɪɢɰɿ� ɨɰɿɧɨɤ� ɚɛɨ� ɞɥɹ� ɭɬɨɱɧɟɧɧɹ� ɫɬɭɩɟɧɸ�
ɩɨɡɢɬɢɜɧɨʀ�ɧɟɝɚɬɢɜɧɨʀ�ɪɟɚɤɰɿʀ�ɤɨɪɢɫɬɭɜɚɱɚ�ɭ�ɫɢɫɬɟɦɚɯ�ɡ�ɧɟɹɜɧɢɦ�ɡɜɨɪɨɬɧɢɦ�ɡɜ¶ɹɡɤɨɦ���

ɋɩɢɫɨɤ�ɥɿɬɟɪɚɬɭɪɢ�
�� %DO�D]V�+��)DVW�DOV�EDVHG�WHQVRU�IDFWRUL]DWLRQ�IRU�FRQWH[W�DZDUH�UHFRPPHQGDWLRQ�IURP�LPSOLFLW�IHHGEDFN�

>7H[W@���+��%DO�D]V��7��'RPRQNRV����0DFKLQH�/HDUQLQJ�DQG�.QRZOHGJH�'LVFRYHU\�LQ�'DWDEDVHV�±�������±�
SS� ��±�����

�� 5HFRPPHQGHU� V\VWHPV� KDQGERRN� >7H[W@� ��(GLWRUV�)�5LFFL��/��5RNDFK��%��6KDSLUD��3��.DQWRU�� ±�%HUOLQ��
6SULQJHU��������±�����SDJHV��

�� .ROGD�7��7HQVRU�GHFRPSRVLWLRQV�DQG�DSSOLFDWLRQV�>7H[W@���7��.ROGD��%��%DGHU�����6,$0�UHYLHZ��±�������±�
ʋ�������±�SS�����±�����

�� =KRX[LDR�%��0RYLH�5DWLQJ�(VWLPDWLRQ�DQG�5HFRPPHQGDWLRQ�>7H[W@���%��=KRX[LDR��;��+DL\LQJ��±�������±�
SS���±����

�� &DQWDGRU�,��&RQWHQW�EDVHG�UHFRPPHQGDWLRQ�LQ�VRFLDO�WDJJLQJ�V\VWHPV��>7H[W@���,��&DQWDGRU��$��%HOORJQ��'��
9DOOHW�����$&0�5HF6\V��±�������±�ʋ����±�SS�����±����

�� %XUNH�5��+\EULG�UHFRPPHQGHU�V\VWHPV��VXUYH\�DQG�H[SHULPHQWV�>7H[W@���5��%XUNH�����8VHU�0RGHOOLQJ�DQG�
8VHU$GDSWHG�,QWHUDFWLRQ��YRO������QR�����±�������±�SS�����±�����

�� 6WXDUW�'��:KDW�DUH�/LEUDULHV�'RLQJ�RQ�7ZLWWHU"�>7H[W@���'��6WXDUW�����2QOLQH�����QR�����±�������±�SS����±
����

�� 0LWFKHOO�7��0DFKLQH�/HDUQLQJ�>7H[W@���7��0LWFKHOO��±�1HZ�<RUN��0F*UDZ�+LOO��������±�����S��
�� 1DUD\DQDQ�9��)DVW�DQG�DFFXUDWH�VHQWLPHQW�FODVVLILFDWLRQ�XVLQJ�DQ�HQKDQFHG�QDLYH�ED\HV�PRGHO��>7H[W@���9��

1DUD\DQDQ��,��$URUD��$��%KDWLD����,QWHOOLJHQW�'DWD�(QJLQHHULQJ�DQG�$XWRPDWHG�/HDUQLQJ�,'($/�±�%HUOLQ��
6SULQJHU��������±��YROXPH������RI�/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH���±�SS�����±�����

��� ɇɨɪɞɟɧ�Ⱥ��ɉ��ɉɪɨɫɬɪɚɧɫɬɜɚ�ɚɮɮɢɧɧɨɣ�ɫɜɹɡɧɨɫɬɢ�>7ɟɤɫɬ@���Ⱥ��ɉ��ɇɨɪɞɟɧ��±�Ɇ���ɇɚɭɤɚ��������±�����
ɫɬɪ��

ɋɩɢɫɨɤ�ɥɿɬɟɪɚɬɭɪɢ�
�� %DO�D]V�� +�� 	� 'RPRQNRV�� 7�� �������� )DVW� DOV�EDVHG� WHQVRU� IDFWRUL]DWLRQ� IRU� FRQWH[W�DZDUH�

UHFRPPHQGDWLRQ�IURP�LPSOLFLW�IHHGEDFN�� ��±�����
�� 5LFFL��(GLWRUV�)���5RNDFK��/���6KDSLUD��%��	�.DQWRU��3����������5HFRPPHQGHU�V\VWHPV�KDQGERRN���%HUOLQ��

6SULQJHU��
�� .ROGD��7��	�%DGHU��%����������7HQVRU�GHFRPSRVLWLRQV�DQG�DSSOLFDWLRQV��6,$0�UHYLHZ� ʋ����������������
�� =KRX[LDR��%��	�+DL\LQJ��;����������0RYLH�5DWLQJ�(VWLPDWLRQ�DQG�5HFRPPHQGDWLRQ���
�� &DQWDGRU��,���%HOORJQ��$��	�9DOOHW��'����������&RQWHQW�EDVHG�UHFRPPHQGDWLRQ�LQ�VRFLDO�WDJJLQJ�V\VWHPV��

$&0�5HF6\V���������±����
�� %XUNH�� 5�� �������� +\EULG� UHFRPPHQGHU� V\VWHPV�� VXUYH\� DQG� H[SHULPHQWV�� 8VHU� 0RGHOOLQJ� DQG�

8VHU$GDSWHG�,QWHUDFWLRQ��YRO������������±�����
�� 6WXDUW��'����������:KDW�DUH�/LEUDULHV�'RLQJ�RQ�7ZLWWHU" 2QOLQH����������±����
�� 0LWFKHOO��7����������0DFKLQH�/HDUQLQJ��1HZ�<RUN��0F*UDZ�+LOO��
�� 1DUD\DQDQ�� 9��� $URUD�� ,�� 	� %KDWLD�� $�� �������� )DVW� DQG� DFFXUDWH� VHQWLPHQW� FODVVLILFDWLRQ� XVLQJ� DQ�

HQKDQFHG�QDLYH�ED\HV�PRGHO��,QWHOOLJHQW�'DWD�(QJLQHHULQJ�DQG�$XWRPDWHG�/HDUQLQJ�,'($/��9RO��������
���±�����

��� 1RUGHQ��$��3����������3URVWUDQVWYD�DIILQQRM�VYMD]QRVWL�>$IILQH�&RQQHFWHG�6SDFHV@��0RVFRZ��1DXND��



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

���

'PLWU\�6K\QJDORY��SRVWJUDGXDWH��<HO\]DYHWD�0HOHVKNR��$VVRF��3URI���3KG�WHFK��VFL���5RPDQ�0\QD\OHQNR��
$VVRF��3URI���3KG�WHFK��VFL���9LWDOL\�5H]QLFKHQNR��/HFW��
&HQWUDO�8NUDLQLDQ�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\��.URS\YQ\WVN\L��8NUDLQH�
7KH� 0DWKHPDWLFDO� 0RGHO� RI� WKH� 5HFRPPHQGDWLRQ� 6\VWHP�� 7DNLQJ� ,QWR� $FFRXQW� WKH�
(PRWLRQDO�&RORULQJ�RI�WKH�&RPPHQWV�DV�D�&RQWH[W�

7KH� DUWLFOH� SURSRVHV� WKH� PDWKHPDWLFDO� PRGHO� RI� D� UHFRPPHQGDWLRQ� V\VWHP�� LQ� ZKLFK� D� VHQWLPHQW�
DQDO\VLV�RI�FRPPHQWV�UHODWHG�WR�D�REMHFWV�RI�UHFRPPHQGDWLRQV�LV�XVHG�DV�WKH�FRQWH[W��$Q�DWWHPSW�LV�PDGH�WR�GUDZ�
WKH� PDWKHPDWLFDO� PRGHO� EDVHG� RQ� PDWUL[� FDOFXODWLRQV� IRU� WKH� IXUWKHU� FUHDWLRQ� RI� D� FRQWH[W�RULHQWHG� DGYLVRU\�
V\VWHP��,Q�DGGLWLRQ��DQ�DQDO\VLV�RI�WKH�IHDVLELOLW\�RI�XVLQJ�WKH�IDFWRUL]DWLRQ�PRGHO�PHWKRG�WR�FRQWH[WXDO�ILOWUDWLRQ�
LV�XVHG��

7KH� SDSHU� LQYHVWLJDWHV� WKH� VWUXFWXUH� RI� WKH� UHFRPPHQGDWLRQ� V\VWHP�� LQ� ZKLFK� WKH� DQDO\VLV� RI� WKH�
HPRWLRQDO�FRORU�RI�WKH�FRPPHQWV�WR�WKH�REMHFWV�RI�WKH�UHFRPPHQGDWLRQ�LV�WDNHQ�LQWR�DFFRXQW�DV�D�FRQWH[W��,Q�WKH�
DEVHQFH�RI� H[SOLFLW� IHHGEDFN�� FRQWH[W� DQDO\VLV� JUHDWO\� LPSURYHV� WKH� DFFXUDF\� RI� WKH� UHFRPPHQGDWLRQV� DQG� WKH�
TXDOLW\�RI�SUHGLFWLRQ�RI�XVHU�EHQHILWV��$Q�DWWHPSW�LV�DOVR�WR�GHGXFH�D�PDWKHPDWLFDO�PRGHO�GHVFULELQJ�WKH�ZRUN�RI�
VXFK�D�UHFRPPHQGDWLRQ�V\VWHP��5RZ�GRZQ�DOJRULWKPV�DQG�WKH�XVH�RI�IDFWRULQJ�PDFKLQHV�IRU�GDWD�SURFHVVLQJ�DUH�
FRQVLGHUHG�LQ�GDWD�FRQGLWLRQV�ZLWKRXW�H[SOLFLW�UHVSRQVH��)XUWKHU�SUDFWLFDO�DSSOLFDWLRQ�RI�K\EULG�MRLQW�ILOWUDWLRQ�LV�
FRQVLGHUHG�DV�D�VROXWLRQ�WR�WKH�SUDFWLFDO�LPSOHPHQWDWLRQ�RI�WKH�V\VWHP�RI�UHFRPPHQGDWLRQV��

5DWLQJ�PRGHOV�KDYH�KXJH�SRWHQWLDO�IRU�VROYLQJ�FRPPRQ�ILOWUDWLRQ�WDVNV��DV�ZHOO�DV�IRU�RWKHU�VXEMHFW�DUHDV�
LQ� ZKLFK� WKHUH� DUH� LQWHUDFWLRQV� EHWZHHQ� REMHFWV� RI� GLIIHUHQW� W\SHV�� $OVR�� WKH� SURSRVHG�PHWKRG� DOORZV� \RX� WR�
FKDQJH�WKH�VWUXFWXUH�RI�WKH�PRGHO�E\�FKDQJLQJ�WKH�VSDFHV�RI�WKH�VSDFH��7KH�DGYDQWDJH�RI�DGGLQJ�DWWULEXWHV�FDQ�EH�
DSSOLHG� WR� UHDO� GDWD�ZKHQ�PRGHOLQJ� XVHU�SUHIHUHQFHV�EDVHG� RQ� WKH� DQDO\VLV� RI� WKH� FRPPHQW� WH[W��$SSO\LQJ� DQ�
DQDO\VLV�RI� WKH�HPRWLRQDO�FRORU�RI� WKH� WH[W�RI�FRPPHQWV�E\�VRFLDO�QHWZRUN�XVHUV�RQ�UHFRPPHQGHG�REMHFWV�FDQ�
JUHDWO\� LPSURYH� WKH� TXDOLW\� RI� SUHGLFWLRQ� UHFRPPHQGDWLRQV�� DQG� WKH� WUDQVLWLRQ� WR� DIILQH� WUDQVIRUPDWLRQV� DQG�
PDWUL[�FDOFXODWLRQV�VLPSOLILHV�WKH�PDFKLQH�FRPSOH[LW\�RI�FDOFXODWLRQV�DQG�LQFUHDVHV�WKHLU�VSHHG��
UHFRPPHQGDWLRQ� V\VWHPV�� VHQWLPHQW�DQDO\VLV�� ɫROODERUDWLYH� ILOWUDWLRQ�� PDFKLQH� OHDUQLQJ�� LQWHOOLJHQW�
V\VWHPV�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG�������������


