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ɍȾɄ������������ ����������������������������

ȾɂɇȺɆȱɄȺ�ɉɊɍɀɇɂɏ�ɋɂɋɌȿɆ�Ɂ�ɊɍɏɈɆɂɆ�ȱɇȿɊɐȱɃɇɂɆ�
ɇȺȼȺɇɌȺɀȿɇɇəɆ��ɆȿɏȺɇȱɑɇȱ��ɆȺɌȿɆȺɌɂɑɇȱ�ɆɈȾȿɅȱ��
Ȳɏ�ɈɋɈȻɅɂȼɈɋɌȱ�ɌȺ�ȾɈɋɅȱȾɀȿɇɇə

Ⱥ��Ƚ��Ⱦɟɦ¶ɹɧɟɧɤɨ� ȼ��Ɉ��Ƚɭɪɿɞɨɜɚ��Ⱦ��ȼ��Ʉɥɸɲɧɢɤ

Ⱦɧɿɩɪɨɜɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɚɝɪɚɪɧɨ�ɟɤɨɧɨɦɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ
DQDWGHP#XNU�QHW

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��
ɞɢɧɚɦɿɤɚ��ɱɚɫɬɨɬɚ��ɪɭɯɨɦɟ�ɿɧɟɪɰɿɣɧɟ�
ɧɚɜɚɧɬɚɠɟɧɧɹ��ɤɪɢɬɢɱɧɚ�ɲɜɢɞɤɿɫɬɶ�

ȼɿɞɨɦɨ��ɳɨ�ɦɟɬɨɞ�Ɏɭɪ¶ɽ�ɧɚɥɟɠɢɬɶ�ɞɨ�ɦɟɬɨɞɿɜ�ɦɚɬɟɦɚɬɢɱɧɨʀ�ɮɿɡɢɤɢ��
ɹɤɿ�ɞɚɸɬɶ�ɦɨɠɥɢɜɿɫɬɶ�ɨɬɪɢɦɚɬɢ�ɪɨɡɜ¶ɹɡɤɢ�ɩɟɜɧɨɝɨ�ɤɥɚɫɭ�ɞɢɮɟɪɟɧɰɿ�
ɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�ɭ�ɱɚɫɬɢɧɧɢɯ�ɩɨɯɿɞɧɢɯ��Ʌɢɲɟ�ɭ�ɩɨɪɿɜɧɹɧɨ�ɩɪɨɫɬɢɯ�ɜɢ�
ɩɚɞɤɚɯ�ɦɚɽɦɨ�ɦɨɠɥɢɜɿɫɬɶ�ɩɨɛɭɞɭɜɚɬɢ�ɹɜɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɪɿɜɧɹɧɶ�ɭ�ɱɚɫ�
ɬɢɧɧɢɯ�ɩɨɯɿɞɧɢɯ�ɹɤ�ɫɭɦɢ�ɱɚɫɬɤɨɜɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ�ɭ�ɜɢɝɥɹɞɿ�ɞɨɛɭɬɤɭ�ɜɿ�
ɞɨɤɪɟɦɥɟɧɢɯ� ɮɭɧɤɰɿɣ�� Ⱦɨ� ɬɚɤɢɯ� ɪɿɜɧɹɧɶ� ɧɚɥɟɠɚɬɶ� ɪɿɜɧɹɧɧɹ� ɤɨɥɢ�
ɜɚɧɶ�ɫɬɪɭɧɢ��ɦɟɦɛɪɚɧɢ��ɛɚɥɤɢ�ɬɚ�ɞɟɹɤɿ�ɿɧɲɿ��ɉɪɹɦɟ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɬɚ�
ɤɨɝɨ�ɦɟɬɨɞɭ�ɞɨ�ɡɚɞɚɱ�ɞɢɧɚɦɿɤɢ�ɩɪɭɠɧɢɯ�ɫɢɫɬɟɦ�ɡ�ɪɭɯɨɦɢɦ�ɿɧɟɪɰɿɣ�
ɧɢɦ�ɧɚɜɚɧɬɚɠɟɧɧɹɦ�ɭ�ɡɚɝɚɥɶɧɨɦɭ�ɜɢɩɚɞɤɭ�ɧɟ�ɽ�ɦɨɠɥɢɜɢɦ��ɍ�ɡɜ¶ɹɡɤɭ�
ɡ�ɰɢɦ�ɡɪɨɛɥɟɧɿ�ɫɩɪɨɛɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɰɶɨɝɨ�ɦɟɬɨɞɭ�ɲɥɹɯɨɦ�ɣɨɝɨ�ɦɨ�
ɞɢɮɿɤɚɰɿʀ� ɬɚ� ɭɡɚɝɚɥɶɧɟɧɧɹ�� Ɉɞɧɿɽɸ� ɡ� ɩɟɪɲɢɯ� ɜɿɞɨɦɢɯ� ɩɭɛɥɿɤɚɰɿɣ�
ɛɭɥɚ�ɩɪɚɰɹ�+��6WHXGLQJ >��@��ɭ ɹɤɿɣ�ɩɨɤɚɡɚɧɨ��ɳɨ�ɡɚɝɚɥɶɧɢɣ�ɪɨɡɜ¶ɹɡɨɤ�
ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ�ɪɿɜɧɹɧɧɹ�ɭ�ɱɚɫɬɢɧɧɢɯ�ɩɨɯɿɞɧɢɯ��ɹɤɟ�ɨɩɢɫɭɽ�ɩɪɭ�
ɠɧɿ�ɤɨɥɢɜɚɧɧɹ�ɨɛ¶ɽɤɬɚ�ɡɚ�ɞɿʀ�ɪɭɯɨɦɨɝɨ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɹɜ�
ɥɹɽ�ɥɿɧɿɣɧɭ�ɤɨɦɛɿɧɚɰɿɸ�ɱɚɫɬɤɨɜɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ��ɹɤɿ�ɦɿɫɬɹɬɶ�ɹɤ�ɫɢɦɟɬ�
ɪɢɱɧɿ��ɬɚɤ�ɿ�ɚɧɬɢɫɢɦɟɬɪɢɱɧɿ��ɡɫɭɧɭɬɿ�ɩɨ�ɮɚɡɿ�ɧɚ�ɩɪɹɦɢɣ�ɤɭɬ��ɮɨɪɦɢ�
ɤɨɥɢɜɚɧɶ��ɉɪɢɱɨɦɭ�ɚɧɬɢɫɢɦɟɬɪɢɱɧɿ�ɮɨɪɦɢ�ɤɨɥɢɜɚɧɶ�ɨɛɭɦɨɜɥɟɧɿ�ɧɚ�
ɹɜɧɿɫɬɸ�ɡɦɿɲɚɧɨʀ�ɩɨɯɿɞɧɨʀ�ɧɟɩɚɪɧɨʀ�ɡɚ�ɱɚɫɨɦ��ɬɨɛɬɨ�ɫɢɥɚɦɢ�ɿɧɟɪɰɿʀ�
Ʉɨɪɿɨɥɿɫɚ�ɪɭɯɨɦɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɿ�ɡɜ¶ɹɡɚɧɿ�ɱɟɪɟɡ�ɧɢɯ�ɡ�ɫɢɦɟɬɪɢɱ�
ɧɢɦɢ�ɮɨɪɦɚɦɢ��ɋɢɦɟɬɪɢɱɧɿ�ɠ�ɮɨɪɦɢ�ɤɨɥɢɜɚɧɶ�ɩɪɢ�ɧɟɪɭɯɨɦɨɦɭ�ɧɚ�
ɜɚɧɬɚɠɟɧɧɿ�ɹɜɥɹɸɬɶ�ɫɨɛɨɸ�ɜɥɚɫɧɿ�ɮɨɪɦɢ�ɤɨɥɢɜɚɧɶ�ɧɚɜɚɧɬɚɠɟɧɨʀ�ɫɢ�
ɫɬɟɦɢ��ȼɥɚɫɧɟ�ɪɨɛɨɬɚ >��@ ɡɚɩɨɱɚɬɤɭɜɚɥɚ ɦɟɬɨɞ�ɞɜɨɯɜɢɥɶɨɜɨɝɨ�ɩɨ�
ɞɚɧɧɹ�ɤɨɥɢɜɚɧɶ�ɩɪɭɠɧɢɯ�ɫɢɫɬɟɦ�ɡɚ�ɞɿʀ�ɪɭɯɨɦɨɝɨ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧ�
ɬɚɠɟɧɧɹ�� ɮɿɡɢɱɧɚ� ɿɧɬɟɪɩɪɟɬɚɰɿɹ� ɹɤɨɝɨ� ɜɩɟɪɲɟ� ɛɭɥɚ� ɧɚɜɟɞɟɧɚ�
Ɉ� Ɉ� Ƚɨɪɨɲɤɨɦ >�@��ɉɪɢ�ɡɚɫɬɨɫɭɜɚɧɧɿ ɞɨ�ɞɨɫɥɿɞɠɟɧɧɹ�ɬɚɤɢɯ�ɫɢɫɬɟɦ�
ɦɟɬɨɞɭ�ɞɜɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɞɚɧɧɹ�ɤɨɥɢɜɚɧɶ��ɹɤɢɣ�ɞɨɡɜɨɥɹɽ�ɭ�ɞɟɹɤɢɯ�ɜɢ�
ɩɚɞɤɚɯ�ɨɬɪɢɦɚɬɢ�ɬɨɱɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɡɚɞɚɱ�� ɡɚɝɚɥɶɧɢɣ�ɪɨɡɜ¶ɹɡɨɤ�ɞɢɮɟ�
ɪɟɧɰɿɚɥɶɧɨɝɨ�ɪɿɜɧɹɧɧɹ�ɩɨɞɚɽɬɶɫɹ�ɭ�ɜɢɝɥɹɞɿ�ɫɭɦɢ�ɞɜɨɯ�ɪɹɞɿɜ��ɨɞɢɧ�ɡ�
ɹɤɢɯ�ɹɜɥɹɽ�ɫɨɛɨɸ�ɤɥɚɫɢɱɧɭ�ɱɚɫɬɢɧɭ�ɪɨɡɜ¶ɹɡɤɭ��ɚ�ɞɪɭɝɢɣ�ɬɭ�ɱɚɫɬɢɧɭ��
ɹɤɚ� ɨɛɭɦɨɜɥɟɧɚ� ɧɚɹɜɧɿɫɬɸ� ɡɦɿɲɚɧɨʀ� ɧɟɩɚɪɧɨʀ� ɡɚ� ɱɚɫɨɦ�ɩɨɯɿɞɧɨʀ� ɚ�
ɫɚɦɟ ± ɿɧɟɪɰɿɣɧɿɫɬɸ�ɪɭɯɨɦɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ� ɿ�ɧɟ� ɜɢɹɜɥɹɽɬɶɫɹ�ɩɪɢ�
ɬɪɚɞɢɰɿɣɧɨɦɭ� ɡɚɫɬɨɫɭɜɚɧɧɿ� ɩɪɹɦɢɯ� ɦɟɬɨɞɿɜ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɮɿɡɢɤɢ��
Ɏɨɪɦɢ� ɩɟɪɲɨʀ� ɝɪɭɩɢ� ɧɚɡɜɚɧɿ� ɜɥɚɫɧɢɦɢ� ɮɨɪɦɚɦɢ�� ɚ� ɮɨɪɦɢ� ɞɪɭɝɨʀ�
ɝɪɭɩɢ�± ɫɭɩɪɨɜɿɞɧɢɦɢ�ɮɨɪɦɚɦɢ�ɤɨɥɢɜɚɧɶ�ɩɪɭɠɧɨʀ�ɫɢɫɬɟɦɢ��ɋɭɩɪɨ�
ɜɿɞɧɿ�ɤɨɥɢɜɚɧɧɹ�ɨɛɭɦɨɜɥɟɧɿ�ɿ�ɧɟɬɪɢɜɿɚɥɶɧɿ�ɥɢɲɟ�ɡɚ ɧɚɹɜɧɨɫɬɿ�ɪɭɯɨ�
ɦɨɝɨ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɍ ɪɨɛɨɬɿ�ɪɨɡɝɥɹɧɭɬɨ�ɝɨɥɨɜɧɿ�ɨɫɨɛ�
ɥɢɜɨɫɬɿ�ɦɚɬɟɦɚɬɢɱɧɢɯ�ɦɨɞɟɥɟɣ�ɡɚɞɚɱ�ɞɢɧɚɦɿɤɢ�ɩɪɭɠɧɢɯ�ɨɛ¶ɽɤɬɿɜ�ɡɚ�
ɞɿʀ�ɪɭɯɨɦɨɝɨ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��əɤ�ɩɪɢɤɥɚɞ��ɡɚɫɬɨɫɨɜɭɸɱɢ�
ɦɟɬɨɞ�ɞɜɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɞɚɧɧɹ��ɞɨɫɥɿɞɠɟɧɨ�ɤɨɥɢɜɚɧɧɹ�ɿ�ɫɬɿɣɤɿɫɬɶ�ɧɚ�
ɬɹɝɧɭɬɨʀ� ɦɟɦɛɪɚɧɢ� ɡɚ� ɞɿʀ� ɪɨɡɩɨɞɿɥɟɧɨɝɨ� ɪɭɯɨɦɨɝɨ� ɿɧɟɪɰɿɣɧɨɝɨ� ɧɚ�
ɜɚɧɬɚɠɟɧɧɹ�� Ɂɚ� ɞɿʀ� ɪɿɜɧɨɦɿɪɧɨ� ɪɨɡɩɨɞɿɥɟɧɨɝɨ� ɪɭɯɨɦɨɝɨ� ɧɚɜɚɧɬɚ�
ɠɟɧɧɹ�ɜɢɹɜɥɟɧɚ�ɧɨɜɚ�ɹɤɿɫɬɶ�ɪɭɯɭ�ɦɟɦɛɪɚɧɢ��ɹɤɚ�ɧɟ�ɜɢɹɜɥɹɽɬɶɫɹ�ɩɪɹ�
ɦɢɦɢ�ɦɟɬɨɞɚɦɢ�ɦɚɬɟɦɚɬɢɱɧɨʀ ɮɿɡɢɤɢ��ɚ�ɫɚɦɟ�± ɧɚɹɜɧɿɫɬɶ�ɞɪɭɝɨʀ�ɤɪɢ�
ɬɢɱɧɨʀ�ɲɜɢɞɤɨɫɬɿ�ɪɭɯɭ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�
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'QLSURYVN�6WDWH�8QLYHUVLW\�RI�$JULFXOWXUH�DQG�(FRQRPLFV�RI�8NUDLQH
DQDWGHP#XNU�QHW

.H\�ZRUGV�
G\QDPLFV��IUHTXHQF\��PRELOH�LQHUWLD�
ORDG��FULWLFDO�VSHHG�

$V� LW� LV� NQRZQ��)RXULHU�PHWKRG�RI�PDWKHPDWLFDO� SK\VLFV� DOORZV� WR�JHW�
VROXWLRQV�RI�VRPH�FODVV�RI�SDUWLDO�GLIIHUHQWLDO�HTXDWLRQV� 2QO\�LQ�UHODWLYHO\�
VLPSOH�FDVHV�LW�LV�SRVVLEOH�WR�EXLOG�XS�WKH�VROXWLRQV�RI�SDUWLDO�GLIIHUHQWLDO�
HTXDWLRQV�DV�D�VXP�RI�SDUWLFXODU�VROXWLRQV�LQ�WKH�IRUP�RI�SURGXFW�RI�WKH�
VHSDUDWHG�IXQFWLRQV� 7R�WKRVH�HTXDWLRQV�EHORQJ�WKH�HTXDWLRQV�RI��HLJHQ��
RVFLOODWLRQV�RI�WKH�VWULQJ��WKH�EHDP�DQG�VRPH�RWKHUV��7KH�GLUHFW�DSSO\LQJ�
RI�WKLV�PHWKRG�WR�WKH�G\QDPLF�SUREOHP�RI�HODVWLF�V\VWHPV�XQGHU�PRYDEOH�
LQHUWLD�ORDGLQJ�LV�QRW�SRVVLEOH�LQ�JHQHUDO�FDVHV� 7KDW�LV�ZK\�VRPH�DXWKRUV�
WULHG�WR�XVH�WKLV�PHWKRG�E\�WKH�ZD\�RI�LWV�PRGLI\LQJ�DQG�JHQHUDOL]LQJ��2QH�
RI�WKH�ILUVW�SXEOLFDWLRQV�ZDV�+� 6WHXGLQJ�>��@��ZKHUH�JHQHUDO�VROXWLRQ�RI�
WKH�SDUWLDO�GLIIHUHQWLDO�HTXDWLRQ�RI�HODVWLF�RVFLOODWLRQV�XQGHU�PRYDEOH�LQ�
HUWLD�ORDGLQJ�FRXOG�EH�REWDLQHG�DV�D�OLQHDU�FRPELQDWLRQ�RI�SDUWLFXODU�VROX�
WLRQV��WKRVH�FRQWDLQ�V\PPHWULF�DQG�DQWLV\PPHWULF�IRUFHG�IRUPV�VKLIWHG�E\�
���GHJUHHV�LQ�WKHLU�SKDVH��0RUHRYHU��DQWLV\PPHWULF�IRUPV�RFFXUUHG�GXH�
WR� WKH�PL[HG� GHULYDWLYH� RGG�RUGHU� E\� WLPH� DQG�&RULROLV¶ LQHUWLD� IRUFHV�
FDXVHG� E\� PRYDEOH� ORDGLQJ� DQG� UHODWHG� WKURXJK� WKHP� WR� V\PPHWULFDO�
IRUFHG�IRUPV��7KH�V\PPHWULFDO�IRUFHG�IRUPV�XQGHU�QRQ�PRYDEOH�ORDGLQJ�
DUH�PDWFKHG�WR�WKH�HLJHQIRUPV�RI�WKH�ORDGHG�V\VWHP� $FWXDOO\�ZRUN�>��@�
LQLWLDWHG�D�WZR�ZDYH�UHSUHVHQWDWLRQ�RI�RVFLOODWLRQV�RI�WKH�HODVWLF�V\VWHP�
XQGHU�PRYDEOH�LQHUWLD�ORDGLQJ�DQG�LWV�SK\VLFV�LQWHUSUHWDWLRQ�KDG�EHHQ�SUR�
YLGHG�E\�2� $� *RURVKNR�>�@� 8VLQJ WKH�PHWKRG�RI�WZR�ZDYH�UHSUHVHQWD�
WLRQ�RI�WKH�RVFLOODWLRQV�IRU�UHVHDUFK�RI�WKRVH�V\VWHP��WKDW�DOORZV�LQ�VRPH�
FDVHV�WR�REWDLQ�DQDO\WLFDO�VROXWLRQV��WKH�JHQHUDO�VROXWLRQ�RI�WKH�GLIIHUHQWLDO�
HTXDWLRQV�FRXOG�EH�IRXQG�DV�D�VXP�RI�WZR�LQILQLW\�VHULHV�WKH�ILUVW�VHULHV�LV�
D�FODVVLFDO�SDUW�RI�WKH�VROXWLRQ�DQG�WKH�VHFRQG�RQH�LV�WKH�SDUW�RI�WKH�VROXWLRQ�
FDXVHG�E\�SUHVHQFH�RI�RGG�RUGHU�E\�WLPH�PL[HG�GHULYDWLYH�DQG�LQHUWLD�RI�
PRYDEOH�ORDGLQJ��WKDW�FRXOG�QRW�EH�GLVFRYHUHG�E\�XVLQJ�RI�WUDGLWLRQDO�GL�
UHFW�PHWKRGV�RI�PDWKHPDWLFDO� SK\VLFV�7KH� IRUPV�RI� WKH� ILUVW� JURXS� DUH�
FDOOHG�DV�HLJHQIRUPV�DQG�WKH�IRUPV�IURP�WKH�VHFRQG�JURXS�DUH�DFFRPSD�
Q\LQJ�RVFLOODWLRQ�IRUPV�RI�DQ�HODVWLF�V\VWHP��$FFRPSDQ\LQJ�RVFLOODWLRQV�
FRXOG� EH� QRQ�WULYLDO� LI� WKH� HODVWLF� V\VWHP� LV� ORDGHG� E\�PRYDEOH� LQHUWLD�
ORDGLQJ� 7KH�PRGHV�RI�WKH�ILUVW�JURXS�FDOOHG�HLJHQPRGHV��DQG�WKH�PRGHV�
IURP�WKH�VHFRQG�RQH�DUH�FDOOHG�DV�DFFRPSDQ\LQJ�PRGHV�RI�WKH�HODVWLF�V\V�
WHP�RVFLOODWLRQV��$FFRPSDQ\LQJ�PRGHV�DUH�LQGXFHG�DQG�QRQ�WULYLDO�ZKHQ�
WKH�PRYDEOH�LQHUWLD�ORDGLQJ�LV�SUHVHQW��7KLV�SDSHU�GHVFULEHV�VRPH�IHDWXUHV�
RI�WKH�PDWKHPDWLFDO�PRGHOV�IRU�WKH�HODVWLF�HOHPHQWV�ZLWK�PRYDEOH�ORDG��
,Q�WKHVH�V\VWHPV�WZR�IRUPV�RI�RZQ�RVFLOODWLRQV�± WKH�RZQ�FRPSRQHQW�DQG�
WKH�DFFRPSDQ\LQJ�RQH��GLVSODFHG�LQ�SKDVH�WR�WKH�ULJKW�DQJOH�FRUUHVSRQG�
WR� HYHU\� IUHTXHQF\�RI� WKH� V\VWHP��$V� DQ� H[DPSOH�� XVLQJ� WKH� WZR�ZDYH�
UHSUHVHQWDWLRQ�PHWKRG��WKH�RVFLOODWLRQV�DQG�VWDELOLW\�RI�WKH�VWUHWFKHG�PHP�
EUDQH� ZHUH� LQYHVWLJDWHG� E\� WKH� DFWLRQ� RI� D� GLVWULEXWHG� PRYLQJ� LQHUWLDO�
ORDG��8QGHU�WKH�DFWLRQ�RI�D�XQLIRUPO\�GLVWULEXWHG�PRYLQJ�ORDG��D�QHZ�TXDO�
LW\�RI�WKH�PHPEUDQH�PRWLRQ��ZKLFK�LV�QRW�GHWHFWHG�E\�GLUHFW�PHWKRGV�RI�
PDWKHPDWLFDO�SK\VLFV��LV�IRXQG��QDPHO\��WKH�SUHVHQFH�RI�D�VHFRQG�FULWLFDO�
YHORFLW\�RI�WKH�LQHUWLDO�ORDG�

ȼɫɬɭɩ� ɍ�ɬɪɚɜɧɿ������ɪɨɤɭ�ɜɢɩɨɜɧɢɥɨɫɹ�
����ɪɨɤɢ�ɡ�ɞɧɹ�ɜɢɧɢɤɧɟɧɧɹ�ɬɚ�ɩɨɱɚɬɤɭ�ɞɨɫ�
ɥɿɞɠɟɧɶ�ɩɪɨɛɥɟɦɢ�ɞɢɧɚɦɿɱɧɨʀ�ɞɿʀ� ɪɭɯɨɦɨɝɨ�
ɧɚɜɚɧɬɚɠɟɧɧɹ�ɧɚ�ɩɪɭɠɧɿ�ɤɨɧɫɬɪɭɤɰɿʀ� ɿ� ɫɩɨ�

ɪɭɞɢ��ɉɪɢɜɨɞɨɦ�ɩɨɫɥɭɠɢɥɨ�ɪɭɣɧɭɜɚɧɧɹ�ɑɟ�
ɫɬɟɪɫɶɤɨɝɨ� ɦɨɫɬɭ� ɜ� Ⱥɧɝɥɿʀ� ɭ� ɬɪɚɜɧɿ� �����
ɪɨɤɭ�� ɍ� ɜɿɞɨɦɨɦɭ� ɨɝɥɹɞɿ�� ɩɪɢɫɜɹɱɟɧɨɦɭ�
����ɪɿɱɱɸ�ɡ�ɞɧɹ�ɜɢɧɢɤɧɟɧɧɹ�ɩɪɨɛɥɟɦɢ��ɜɿɞɨ�
ɦɢɣ�ɮɚɯɿɜɟɰɶ�ɡ�ɆɌȾɌ�ɉɚɧɨɜɤɨ�ə��Ƚ��ɩɢɫɚɜ�
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>�� �@�� ©ɉɪɨɛɥɟɦɚ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ�
ɩɨɞɜɢɠɧɨɣ�ɧɚɝɪɭɡɤɢ��ɫɬɨɥɟɬɧɢɣ�ɸɛɢɥɟɣ�ɤɨ�
ɬɨɪɨɣ� ɢɫɩɨɥɧɢɥɫɹ� ɜ� ����� ɝɨɞɭ�� ɞɨ� ɧɚɲɢɯ�
ɞɧɟɣ�ɧɟ�ɭɬɪɚɬɢɥɚ�ɫɜɨɟɣ�ɚɤɬɭɚɥɶɧɨɫɬɢ��ɠɢɡɧɶ�
ɩɪɨɞɨɥɠɚɟɬ�ɫɬɚɜɢɬɶ�ɜɫɟ�ɧɨɜɵɟ�ɡɚɞɚɱɢ�ɢ�ɬɟɦ�
ɜɵɡɵɜɚɟɬ�ɞɚɥɶɧɟɣɲɟɟ�ɞɜɢɠɟɧɢɟ�ɬɟɨɪɢɢ�ɜɩɟ�
ɪɟɞª��ɍ�ɞɢɧɚɦɿɱɧɨɦɭ�ɏɏ±ɏɏȱ�ɫɬɨɪɿɱɱɿ�ɫɭɬ�
ɬɽɜɟ�ɡɛɿɥɶɲɟɧɧɹ�ɦɚɫ�ɿ�ɲɜɢɞɤɨɫɬɟɣ ɪɭɯɭ�ɫɬɚ�
ɜɢɬɶ�ɧɨɜɿ�ɡɚɞɚɱɿ��ɩɨɬɪɟɛɭɽ�ʀɯ�ɜɢɪɿɲɟɧɧɹ��ɜɢ�
ɤɥɢɤɚɸɱɢ�ɫɜɨɽɸ�ɱɟɪɝɨɸ ɩɨɹɜɭ�ɧɨɜɢɯ�ɩɿɞɯɨ�
ɞɿɜ�ɭ�ɦɟɯɚɧɿɱɧɨɦɭ�ɬɚ�ɦɚɬɟɦɚɬɢɱɧɨɦɭ�ɦɨɞɟ�
ɥɸɜɚɧɧɿ��ɧɨɜɢɯ�ɿ�ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɫɬɚɪɢɯ�ɦɟ�
ɬɨɞɿɜ�ʀɯ�ɞɨɫɥɿɞɠɟɧɧɹ��ɹɤɿ�ɞɨɡɜɨɥɹɸɬɶ�ɛɿɥɶɲ�
ɩɨɜɧɨ�ɜɢɹɜɢɬɢ�ɭɫɿ�ɤɿɥɶɤɿɫɧɿ�ɬɚ�ɹɤɿɫɧɿ�ɨɫɨɛɥɢ�
ɜɨɫɬɿ�ɤɿɧɟɦɚɬɢɱɧɢɯ�ɬɚ�ɞɢɧɚɦɿɱɧɢɯ�ɯɚɪɚɤɬɟ�
ɪɢɫɬɢɤ� ɩɪɨɰɟɫɭ� ɪɭɯɭ� ɬɚɤɢɯ� ɫɢɫɬɟɦ�� ɉɿɞɜɢ�
ɳɟɧɢɣ�ɿɧɬɟɪɟɫ�ɞɨ�ɰɿɽʀ�ɩɪɨɛɥɟɦɢ�ɨɫɬɚɧɧɿɦ�ɱɚ�
ɫɨɦ� ɨɛɭɦɨɜɥɟɧɢɣ� ɩɨɹɜɨɸ� ɿ� ɡɚɫɬɨɫɭɜɚɧɧɹɦ�
ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ�� ɹɤɿ� ɞɨɡɜɨɥɹɸɬɶ�
ɛɿɥɶɲ�ɩɨɜɧɨ�ɬɚ�ɞɟɬɚɥɶɧɨ�ɞɨɫɥɿɞɠɭɜɚɬɢ�ɦɚɬɟ�
ɦɚɬɢɱɧɿ�ɦɨɞɟɥɿ�ɬɚ�ɚɧɚɥɿɡɭɜɚɬɢ�ɨɬɪɢɦɚɧɿ�ɪɟ�
ɡɭɥɶɬɚɬɢ�� ɋɭɬɬɽɜɨ� ɡɦɿɧɢɥɨɫɹ� ɿ� ɬɪɚɞɢɰɿɣɧɟ�
ɭɹɜɥɟɧɧɹ�ɩɪɨ�ɦɟɯɚɧɿɱɧɿ�ɫɢɫɬɟɦɢ�ɡ�ɪɭɯɨɦɢɦ�
ɿɧɟɪɰɿɣɧɢɦ�ɧɚɜɚɧɬɚɠɟɧɧɹɦ��ɉɪɨɫɬɢɦɢ�ɩɪɢ�
ɤɥɚɞɚɦɢ�ɬɚɤɢɯ�ɫɢɫɬɟɦ�ɽ�ɦɨɫɬɢ�ɡ�ɪɭɯɨɦɢɦ�ɩɨ�
ɬɨɤɨɦ� ɬɪɚɧɫɩɨɪɬɭ�� ɬɪɭɛɨɩɪɨɜɨɞɢ�� ɫɬɟɪɠɧɿ��
ɩɥɚɫɬɢɧɤɢ��ɨɛɨɥɨɧɤɢ�ɩɿɞ�ɞɿɽɸ�ɪɭɯɨɦɨɝɨ�ɩɨ�
ɬɨɤɭ�ɪɿɞɢɧɢ�ɱɢ�ɝɚɡɭ��Ⱦɨ�ɰɶɨɝɨ�ɤɥɚɫɭ�ɡɚɞɚɱ�ɭ
ɪɚɦɤɚɯ�ɩɟɜɧɢɯ�ɚɧɚɥɨɝɿɣ�>�� �@�ɦɨɠɧɚ�ɜɿɞɧɟ�
ɫɬɢ� ɨɛ¶ɽɤɬɢ� ɡɦɿɧɧɨʀ� ɡɚ� ɱɚɫɨɦ� ɞɨɜɠɢɧɢ� ɬɚ�
ɨɛ¶ɽɤɬɢ��ɹɤɿ�ɪɭɯɚɸɬɶɫɹ�ɭ�ɩɨɡɞɨɜɠɧɶɨɦɭ�ɧɚ�
ɩɪɹɦɤɭ�� ɬɚɤɿ� ɹɤ� ɧɢɬɤɢ�� ɞɪɨɬɢ�� ɩɪɨɮɿɥɶɧɿ�
ɫɬɟɪɠɧɿ�ɭ�ɩɪɨɤɚɬɧɨɦɭ�ɜɢɪɨɛɧɢɰɬɜɿ��ɫɦɭɝɨɜɿ�
ɬɚ�ɥɚɧɰɸɝɨɜɿ�ɩɢɥɢ��ɩɚɫɤɢ�ɩɚɫɨɜɢɯ�ɩɟɪɟɞɚɱ��
ɤɚɧɚɬɢ�ɲɚɯɬɧɢɯ�ɩɿɞɿɣɦɚɥɶɧɢɯ�ɦɚɲɢɧ�ɿ�ɬɚɤɟ�
ɿɧɲɟ�

Ⱥɧɚɥɿɡ� ɦɟɯɚɧɿɱɧɢɯ� ɦɨɞɟɥɟɣ� Ɂɚɥɟɠɧɨ�
ɜɿɞ�ɫɩɨɫɨɛɭ�ɫɯɟɦɚɬɢɡɚɰɿʀ�ɿɧɟɪɰɿɣɧɢɯ�ɜɥɚɫɬɢ�
ɜɨɫɬɟɣ�ɩɪɭɠɧɨʀ� ɤɨɧɫɬɪɭɤɰɿʀ� ɿ� ɪɭɯɨɦɨɝɨ�ɧɚ�
ɜɚɧɬɚɠɟɧɧɹ�ɽ ɱɨɬɢɪɢ�ɩɪɢɧɰɢɩɨɜɨ�ɪɿɡɧɢɯ�ɜɚ�
ɪɿɚɧɬɢ ɩɨɫɬɚɧɨɜɤɢ� ɡɚɞɚɱɿ� ɩɪɨ� ɜɩɥɢɜ� ɪɭɯɨ�
ɦɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɧɚ�ɩɪɭɠɧɿ�ɤɨɧɫɬɪɭɤɰɿʀ�ɬɚ�
ɫɩɨɪɭɞɢ� >�� �@��ɇɚɣɛɿɥɶɲ�ɫɤɥɚɞɧɢɦ�ɡ�ɬɨɱɤɢ�
ɡɨɪɭ�ɩɪɚɤɬɢɤɢ�ɽ�ɱɟɬɜɟɪɬɢɣ�ɜɚɪɿɚɧɬ��ɞɟ�ɜɪɚɯɨ�
ɜɭɸɬɶɫɹ� ɹɤ� ɫɢɥɢ� ɿɧɟɪɰɿʀ� ɫɚɦɨʀ� ɤɨɧɫɬɪɭɤɰɿʀ�
ɬɚɤ� ɿ� ɫɢɥɢ� ɿɧɟɪɰɿʀ� ɪɭɯɨɦɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ�
>�@��Ȼɚɝɚɬɨ�ɡɚɞɚɱ�ɞɢɧɚɦɿɤɢ�ɞɟɮɨɪɦɿɜɧɢɯ�ɫɢɫ�
ɬɟɦ� ɡ� ɪɭɯɨɦɢɦ� ɿɧɟɪɰɿɣɧɢɦ� ɧɚɜɚɧɬɚɠɟɧɧɹɦ�
ɜɿɞɧɨɫɹɬɶɫɹ�ɞɨ�ɧɟɤɨɧɫɟɪɜɚɬɢɜɧɢɯ��ɍ�ɡɜ¶ɹɡɤɭ�
ɡ�ɰɢɦ�ɛɟɡɩɨɫɟɪɟɞɧɽ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɤɥɚɫɢɱɧɢɯ��
ɩɪɹɦɢɯ�ɦɟɬɨɞɿɜ�ɦɚɬɟɦɚɬɢɱɧɨʀ�ɮɿɡɢɤɢ�ɞɨ�ɞɨ�

ɫɥɿɞɠɟɧɧɹ� ɞɢɧɚɦɿɤɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɢɯ� ɦɟɯɚ�
ɧɿɱɧɢɯ�ɫɢɫɬɟɦ�ɧɟ�ɡɚɜɠɞɢ�ɤɨɪɟɤɬɧɟ ɞɥɹ�ɞɨɫ�
ɥɿɞɠɟɧɧɹ� ɬɚɤɢɯ�ɦɟɯɚɧɿɱɧɢɯ� ɫɢɫɬɟɦ�� Ɍɟɨɪɟ�
ɬɢɱɧɿ�ɞɨɫɥɿɞɠɟɧɧɹ�ɡɚɞɚɱ�ɞɢɧɚɦɿɤɢ�ɩɪɭɠɧɢɯ�
ɞɟɮɨɪɦɿɜɧɢɯ�ɫɢɫɬɟɦ�ɭ ɩɟɪɟɜɚɠɧɿɣ�ɛɿɥɶɲɨɫɬɿ�
ɛɚɡɭɸɬɶɫɹ�ɧɚ�ɤɥɚɫɢɱɧɿɣ�ɬɟɨɪɿʀ� ɡɝɢɧɭ�ɧɚ�ɨɫ�
ɧɨɜɿ� ɝɿɩɨɬɟɡɢ� ɩɥɨɫɤɢɯ� ɩɟɪɟɪɿɡɿɜ� Ȼɟɪɧɭɥɥɿ±
ȿɣɥɟɪɚ��ɡɝɿɞɧɨ�ɡ�ɹɤɨɸ�ɩɥɨɫɤɿ�ɩɨɩɟɪɟɱɧɿ�ɩɟ�
ɪɟɪɿɡɢ� ɞɨ� ɞɟɮɨɪɦɚɰɿʀ� ɡɚɥɢɲɚɸɬɶɫɹ� ɩɥɨɫ�
ɤɢɦɢ� ɿ� ɧɨɪɦɚɥɶɧɢɦɢ� ɩɨɡɞɨɜɠɧɿɦɢ ɜɨɥɨɤ�
ɧɚɦɢ ɜ� ɩɪɨɰɟɫɿ� ɞɟɮɨɪɦɚɰɿʀ�� ɍɡɚɝɚɥɶɧɟɧɧɹ�
ɤɥɚɫɢɱɧɨʀ�ɬɟɨɪɿʀ�ɩɨɩɟɪɟɱɧɢɯ�ɤɨɥɢɜɚɧɶ�ɫɬɟɪ�
ɠɧɿɜ�ɜɪɚɯɨɜɭɽ�ɿɧɟɪɰɿɸ�ɩɨɜɨɪɨɬɭ�ɩɨɩɟɪɟɱɧɢɯ�
ɩɟɪɟɪɿɡɿɜ��ɳɨ�ɜɩɟɪɲɟ�ɛɭɥɨ�ɡɪɨɛɥɟɧɨ�Ⱦɠ��Ɋɟ�
ɥɟɽɦ��ɬɚ�ɜɨɞɧɨɱɚɫ� ɿɧɟɪɰɿʀ�ɩɨɜɨɪɨɬɭ�ɟɥɟɦɟɧ�
ɬɿɜ�ɫɬɟɪɠɧɹ�ɿ�ɞɟɮɨɪɦɚɰɿʀ�ɩɨɩɟɪɟɱɧɨɝɨ�ɡɫɭɜɭ��
ɳɨ�ɛɭɥɨ�ɡɪɨɛɥɟɧɨ�ɋ� ɉ� Ɍɢɦɨɲɟɧɤɨɦ��Ⱦɢɮɟ�
ɪɟɧɰɿɚɥɶɧɟ� ɪɿɜɧɹɧɧɹ� ɩɨɩɟɪɟɱɧɢɯ� ɤɨɥɢɜɚɧɶ�
ɫɬɟɪɠɧɹ� ɨɬɪɢɦɚɧɟ� ɜ ɨɫɧɨɜɿ� ɝɿɩɨɬɟɡɢ� ɩɥɨɫ�
ɤɢɯ�ɩɟɪɟɪɿɡɿɜ� ɧɚɡɢɜɚɸɬɶ�ɤɥɚɫɢɱɧɢɦ�ɪɿɜɧɹɧ�
ɧɹɦ� ɤɨɥɢɜɚɧɧɹ� ɛɚɥɤɢ� ɚɛɨ� ɪɿɜɧɹɧɧɹɦ� Ȼɟɪ�
ɧɭɥɥɿ±ȿɣɥɟɪɚ�� ɪɿɜɧɹɧɧɹ� ɡ� ɭɪɚɯɭɜɚɧɧɹɦ�
ɬɿɥɶɤɢ�ɿɧɟɪɰɿʀ�ɩɨɜɨɪɨɬɭ�± ɪɿɜɧɹɧɧɹɦ�Ɋɟɥɟɹ��ɚ�
ɡ� ɭɪɚɯɭɜɚɧɧɹɦ� ɜɨɞɧɨɱɚɫ� ɿɧɟɪɰɿʀ� ɩɨɜɨɪɨɬɭ� ɿ�
ɞɟɮɨɪɦɚɰɿɣ�ɡɫɭɜɭ�± ɪɿɜɧɹɧɧɹɦ�Ɍɢɦɨɲɟɧɤɚ�
ɚɛɨ�ɪɿɜɧɹɧɧɹɦ�ɛɚɥɤɢ�Ɍɢɦɨɲɟɧɤɚ��ɐɿɥɚ�ɧɢɡɤɚ�
ɡɚɞɚɱ�ɞɢɧɚɦɿɤɢ�ɞɟɮɨɪɦɿɜɧɢɯ�ɫɢɫɬɟɦ�ɡ�ɪɭɯɨ�
ɦɢɦ�ɿɧɟɪɰɿɣɧɢɦ�ɧɚɜɚɧɬɚɠɟɧɧɹɦ�ɜɿɞɧɨɫɢɬɶɫɹ�
ɞɨ�ɧɟɤɨɧɫɟɪɜɚɬɢɜɧɢɯ��ɍ�ɡɜ¶ɹɡɤɭ�ɡ�ɰɢɦ�ɛɟɡɩɨ�
ɫɟɪɟɞɧɽ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɤɥɚɫɢɱɧɢɯ�� ɩɪɹɦɢɯ�
ɦɟɬɨɞɿɜ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɮɿɡɢɤɢ� ɞɨ� ɞɨɫɥɿ�
ɞɠɟɧɧɹ� ɞɢɧɚɦɿɤɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɢɯ� ɦɟɯɚɧɿɱ�
ɧɢɯ�ɫɢɫɬɟɦ�ɧɟ�ɡɚɜɠɞɢ�ɤɨɪɟɤɬɧɟ ɞɥɹ�ɞɨɫɥɿɞ�
ɠɟɧɧɹ�ɬɚɤɢɯ�ɦɟɯɚɧɿɱɧɢɯ�ɫɢɫɬɟɦ��Ⱦɥɹ�ɞɨɫɥɿɞ�
ɠɟɧɧɹ�ɡɚɞɚɱ�ɞɢɧɚɦɿɤɢ�ɛɭɞɿɜɟɥɶɧɨʀ�ɦɟɯɚɧɿɤɢ�
ɩɪɭɠɧɢɯ�ɫɢɫɬɟɦ� ɡ�ɪɭɯɨɦɢɦ ɿɧɟɪɰɿɣɧɢɦ�ɧɚ�
ɜɚɧɬɚɠɟɧɧɹɦ�ɧɚɣɛɿɥɶɲ�ɱɚɫɬɨ� ɡɚɫɬɨɫɨɜɭɸɬɶ�
ɦɚɬɟɦɚɬɢɱɧɿ�ɦɟɬɨɞɢ�

���Ɇɟɬɨɞ�ɒɚɥɟɧɤɚɦɩɚ�
���Ɇɟɬɨɞ�ȱɧɝɥɿɫɚ±Ȼɨɥɨɬɿɧɚ�
���Ɇɟɬɨɞ�Ⱥ��ɉ��Ɏɿɥɿɩɩɨɜɚ�ɿ�ɋ��ɋ��Ʉɨɯɦɚ�

ɧɸɤɚ�
���Ɇɟɬɨɞ�ɞɜɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɞɚɧɧɹ�ɤɨɥɢ�

ɜɚɧɶ�
���Ɇɟɬɨɞ�ɿɧɬɟɝɪɚɥɶɧɢɯ�ɩɟɪɟɬɜɨɪɟɧɶ�Ʌɚɩ�

ɥɚɫɚ�ɿ�Ɏɭɪ¶ɽ��
���Ɇɟɬɨɞ�ɤɿɧɰɟɜɢɯ�ɟɥɟɦɟɧɬɿɜ�

Ɇɚɬɟɦɚɬɢɱɧɿ�ɦɨɞɟɥɿ� ʀɯ�ɨɫɨɛɥɢɜɨɫɬɿ�ɬɚ�
ɞɨɫɥɿɞɠɟɧɧɹ� Ⱦɨɫɥɿɞɠɟɧɧɹ�ɹɤɿɫɧɢɯ�ɬɚ�ɤɿɥɶ�
ɤɿɫɧɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɪɭɯɭ�ɩɪɭɠɧɢɯ�ɞɟɮɨɪ�
ɦɿɜɧɢɯ� ɫɢɫɬɟɦ� ɡɚ� ɞɿʀ� ɪɭɯɨɦɨɝɨ� ɿɧɟɪɰɿɣɧɨɝɨ�
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ��������

ɧɚɜɚɧɬɚɠɟɧɧɹ�ɡɜɨɞɢɬɶɫɹ�ɞɨ�ɚɧɚɥɿɡɭ�ɦɚɬɟɦɚ�
ɬɢɱɧɨʀ�ɦɨɞɟɥɿ
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ɭɦɨɜɚɦɢ��ɞɟ�ɡɚ�ɫɬɚɥɨʀ�ɲɜɢɞɤɨɫɬɿ�ɪɭɯɭ
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Ɉɫɧɨɜɧɢɦɢ� ɨɫɨɛɥɢɜɨɫɬɹɦɢ� ɦɚɬɟɦɚɬɢɱ�
ɧɢɯ�ɦɨɞɟɥɟɣ�ɬɚɤɢɯ�ɡɚɞɚɱ��ɩɨ�ɩɟɪɲɟ��ɽ�ɧɚɹɜ�
ɧɿɫɬɶ� ɭ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɧɹɯ� ɭ� ɬɨɦɭ�
ɱɢ� ɿɧɲɨɦɭ� ɜɢɝɥɹɞɿ� ɿɧɟɪɰɿɣɧɨɝɨ� ɨɩɟɪɚɬɨɪɚ�

� ��T [ W ��ɹɤɢɣ�ɜɢɡɧɚɱɚɽ�ɫɢɥɨɜɭ�ɞɿɸ�ɧɚ�ɩɪɭɠ�

ɧɢɣ� ɨɛ¶ɽɤɬ� ɪɭɯɨɦɨɝɨ� ɦɚɫɨɜɨɝɨ� ɧɚɜɚɧɬɚ�
ɠɟɧɧɹ��ɏɚɪɚɤɬɟɪɧɢɦ�ɽ�ɬɨɣ�ɮɚɤɬ��ɳɨ�ɫɢɥɨɜɚ�
ɞɿɹ� ɡɚɥɟɠɢɬɶ�ɹɤ�ɜɿɞ� ɿɧɬɟɧɫɢɜɧɨɫɬɿ � �� �T [ W ɿ�

ɲɜɢɞɤɨɫɬɿ�ɪɭɯɭ� Y ɩɨɬɨɤɚ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɬɚɤ�
ɿ�ɜɿɞ�ɞɟɮɨɪɦɚɰɿʀ�ɩɪɭɠɧɨɝɨ�ɨɛ¶ɽɤɬɚ� � �� � �Z [ \ W

ɩɪɢɱɨɦɭ�ɱɿɬɤɨ�ɜɢɞɧɨ�ɡɚɥɟɠɧɿɫɬɶ�ɫɢɥɨɜɨʀ�ɞɿʀ�
ɜɿɞ� ɩɪɢɫɤɨɪɟɧɧɹ� ɞɟɮɨɪɦɚɰɿʀ� � �� � �WWZ [ \ W

ɲɜɢɞɤɨɫɬɿ�ɤɭɬɨɜɨʀ�ɞɟɮɨɪɦɚɰɿʀ� � �� �W[Z [ \ W ɬɚ�

ɡɦɿɧɢ� ɤɪɢɜɢɧɢ� ɩɪɭɠɧɨʀ� ɥɿɧɿʀ� ɨɛ¶ɽɤɬɚ�

� �� �[[Z [ \ W � ɬɨɛɬɨ� ɜ� ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ� ɫɢɥɨɜɚ�

ɞɿɹ�ɧɟ� ɽ� ɡɚɡɞɚɥɟɝɿɞɶ�ɜɢɡɧɚɱɟɧɨɸ� ɚ�ɨɛɭɦɨɜ�
ɥɟɧɚ� ɩɨɬɨɱɧɢɦ� ɞɟɮɨɪɦɨɜɚɧɢɦ� ɫɬɚɧɨɦ� ɫɢɫ�
ɬɟɦɢ�ɿ�ɽ�ɫɥɿɞɤɭɸɱɚ�ɡɚ�ɧɢɦ��ɐɟ�ɽ�ɞɪɭɝɨɸ�ɨɫɨɛ�
ɥɢɜɿɫɬɸ� ɡɚɞɚɱ� ɞɢɧɚɦɿɤɢ� ɩɪɭɠɧɢɯ� ɫɢɫɬɟɦ� ɭ�
ɩɨɥɿ�ɫɢɥ�ɿɧɟɪɰɿʀ�ɪɭɯɨɦɢɯ�ɧɚɜɚɧɬɚɠɟɧɶ��Ɍɪɟ�
ɬɶɨɸ� ɫɭɬɬɽɜɨɸ� ɨɫɨɛɥɢɜɿɫɬɸ� ɽ� ɧɚɹɜɧɿɫɬɶ� ɜ�
ɦɚɬɟɦɚɬɢɱɧɿɣ� ɦɨɞɟɥɿ� ɭ� ɬɿɣ� ɱɢ� ɿɧɲɿɣ�ɮɨɪɦɿ�
ɧɟɩɚɪɧɨʀ� ɡɚ� ɱɚɫɨɦ� ɡɦɿɲɚɧɨʀ� ɩɨɯɿɞɧɨʀ�� ɹɤɚ�
ɨɛɭɦɨɜɥɟɧɚ� ɩɪɢɫɤɨɪɟɧɧɹɦ� Ʉɨɪɿɨɥɿɫɚ� ɪɭɯɨ�
ɦɨɝɨ�ɦɚɫɨɜɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɿ� ɧɟ� ɞɨɡɜɨɥɹɽ�
ɪɨɡɞɿɥɢɬɢ�ɩɪɨɫɬɨɪɨɜɭ� [ ɿ�ɱɚɫɨɜɭ� W ɡɦɿɧɧɿ�ɡɚ�
ɤɥɚɫɢɱɧɨɸ�ɫɯɟɦɨɸ�Ɏɭɪ¶ɽ�ɜ�ɞɿɣɫɧɿɣ�ɨɛɥɚɫɬɿ�
ɲɭɤɚɧɢɯ� ɮɭɧɤɰɿɣ�� Ɇɚɬɟɦɚɬɢɱɧɿ� ɦɨɞɟɥɿ� ɡɚ�
ɞɚɱ� ɞɢɧɚɦɿɤɢ� ɩɪɭɠɧɢɯ� ɬɿɥ� ɡɚ� ɞɿʀ� ɪɭɯɨɦɨɝɨ�
ɿɧɟɪɰɿɣɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ�� ɹɤɿ� ɦɚɸɬɶ� ɰɿɥɭ�
ɧɢɡɤɭ�ɫɩɟɰɢɮɿɱɧɢɯ�ɨɫɨɛɥɢɜɨɫɬɟɣ�ɬɚ�ɫɭɬɬɽɜɭ�
ɡɧɚɱɢɦɿɫɬɶ�ɞɥɹ�ɩɪɚɤɬɢɤɢ��ɦɨɠɧɚ�ɜɿɞɧɟɫɬɢ�ɞɨ�
ɧɟɤɥɚɫɢɱɧɢɯ� ɡɚɞɚɱ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɮɿɡɢɤɢ� ɚ�
ɫɚɦɿ�ɡɚɞɚɱɿ�ɫɤɥɚɞɚɸɬɶ�ɫɚɦɨɫɬɿɣɧɢɣ�ɿ�ɜɚɠɥɢ�
ɜɢɣ�ɪɨɡɞɿɥ�ɭ�ɛɭɞɿɜɟɥɶɧɿɣ�ɦɟɯɚɧɿɰɿ��ɍ�ɡɜ¶ɹɡɤɭ�
ɡ�ɧɟɦɨɠɥɢɜɿɫɬɸ�ɩɪɹɦɨɝɨ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɤɥɚ�

ɫɢɱɧɨɝɨ�ɦɟɬɨɞɭ�Ɏɭɪ¶ɽ�ɞɨ�ɰɢɯ�ɡɚɞɚɱ�ɭ�ɡɚɝɚɥɶ�
ɧɨɦɭ�ɜɢɩɚɞɤɭ�ɡɪɨɛɥɟɧɿ�ɫɩɪɨɛɢ�ɣɨɝɨ�ɦɨɞɢɮɿ�
ɤɚɰɿʀ�ɬɚ�ɭɡɚɝɚɥɶɧɟɧɧɹ�>�� ��@��ɋɚɦɟ�ɞɥɹ ɪɨɡ�
ɜɢɬɤɭ ɰɶɨɝɨ� ɧɚɩɪɹɦɤɭ� ɩɪɨɮɟɫɨɪ� Ƚɨɪɨ�
ɲɤɨ Ɉ� Ɉ�� ɡɚɩɨɱɚɬɤɭɜɚɜ� ɦɟɬɨɞ� ɞɜɨɯɜɢɥɶɨ�
ɜɨɝɨ� ɩɨɞɚɧɧɹ� ɤɨɥɢɜɚɧɶ� ɩɪɭɠɧɢɯ� ɫɢɫɬɟɦ� ɡɚ�
ɞɿʀ� ɪɭɯɨɦɨɝɨ� ɿɧɟɪɰɿɣɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɬɚ�
ɧɚɞɚɜ�ɣɨɝɨ�ɱɿɬɤɭ�ɿ�ɩɪɨɡɨɪɭ�ɮɿɡɢɱɧɭ�ɿɧɬɟɪɩɪɟ�
ɬɚɰɿɸ�>�@��ɉɪɢ�ɡɚɫɬɨɫɭɜɚɧɧɿ�ɞɨ�ɞɨɫɥɿɞɠɟɧɧɹ�
ɬɚɤɢɯ� ɫɢɫɬɟɦ� ɦɟɬɨɞɭ� ɞɜɨɯɜɢɥɶɨɜɨɝɨ� ɩɨ�
ɞɚɧɧɹ ɤɨɥɢɜɚɧɶ��ɹɤɢɣ�ɞɨɡɜɨɥɹɽ�ɭ�ɞɟɹɤɢɯ�ɜɢ�
ɩɚɞɤɚɯ�ɩɨɛɭɞɭɜɚɬɢ�ɬɨɱɧɿ�ɪɨɡɜ¶ɹɡɤɢ�>���@��ɡɚ�
ɝɚɥɶɧɢɣ� ɪɨɡɜ¶ɹɡɨɤ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ� ɪɿɜ�
ɧɹɧɧɹ�����ɨɬɪɢɦɭɽɦɨ�ɭ�ɜɢɝɥɹɞɿ�ɫɭɦɢ�ɞɜɨɯ�ɪɹ�
ɞɿɜ
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ɨɞɢɧ�ɡ�ɹɤɢɯ�± ɰɟ ɤɥɚɫɢɱɧɚ ɱɚɫɬɢɧɚ ɪɨɡɜ¶ɹɡɤɭ��
ɚ�ɞɪɭɝɢɣ�± ɱɚɫɬɢɧɚ��ɹɤɚ�ɨɛɭɦɨɜɥɟɧɚ�ɧɚɹɜɧɿɫ�
ɬɸ� ɡɦɿɲɚɧɨʀ� ɧɟɩɚɪɧɨʀ� ɡɚ� ɱɚɫɨɦ� ɩɨɯɿɞɧɨʀ� ɚ�
ɫɚɦɟ�ɿɧɟɪɰɿɣɧɿɫɬɸ�ɪɭɯɨɦɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ� ɿ�
ɧɟ� ɜɢɹɜɥɹɽɬɶɫɹ� ɩɪɢ� ɬɪɚɞɢɰɿɣɧɨɦɭ� ɡɚɫɬɨɫɭ�
ɜɚɧɧɿ�ɩɪɹɦɢɯ�ɦɟɬɨɞɿɜ�ɦɚɬɟɦɚɬɢɱɧɨʀ�ɮɿɡɢɤɢ��
Ɏɨɪɦɢ�ɩɟɪɲɨʀ�ɝɪɭɩɢ�ɧɚɡɜɚɧɿ�ɜɥɚɫɧɢɦɢ�ɮɨɪ�
ɦɚɦɢ��ɚ�ɮɨɪɦɢ�ɞɪɭɝɨʀ�ɝɪɭɩɢ�± ɫɭɩɪɨɜɿɞɧɢɦɢ�
ɮɨɪɦɚɦɢ�ɤɨɥɢɜɚɧɶ�ɩɪɭɠɧɨʀ�ɫɢɫɬɟɦɢ��ɋɭɩɪɨ�
ɜɿɞɧɿ� ɤɨɥɢɜɚɧɧɹ� ɨɛɭɦɨɜɥɟɧɿ� ɿ� ɧɟɬɪɢɜɿɚɥɶɧɿ�
ɥɢɲɟ�ɡɚ�ɧɚɹɜɧɨɫɬɿ�ɪɭɯɨɦɨɝɨ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚ�
ɜɚɧɬɚɠɟɧɧɹ� ɚɛɨ� ɿɧɲɢɯ� ɱɢɧɧɢɤɿɜ� ɫɢɫɬɟɦɢ�
>���@��Ɂɝɨɞɨɦ�ɪɨɡɜɢɬɨɤ�ɬɚɤɢɯ�ɦɟɬɨɞɿɜ�ɡ�ɩɪɚɤ�
ɬɢɱɧɨʀ�ɩɥɨɳɢɧɢ�ɩɟɪɟɣɲɨɜ� ɭ� ɱɢɫɬɨ�ɮɿɡɢɤɨ�
ɦɚɬɟɦɚɬɢɱɧɭ�ɬɚ�ɧɚɛɭɜ�ɭɡɚɝɚɥɶɧɟɧɶ�ɭ�ɩɪɚɰɹɯ�
ɲɤɨɥɢ�ɉ� ȱ� Ʉɚɥɟɧɸɤɚ�>�@��ɹɤɿ�ɡɧɚɯɨɞɹɬɶ�ɿ�ɛɟɡ�
ɫɭɦɧɿɜɭ� ɡɧɚɣɞɭɬɶ� ɫɜɨɽ� ɩɨɞɚɥɶɲɟ� ɡɚɫɬɨɫɭ�
ɜɚɧɧɹ��Ȼɿɥɶɲ�ɩɨɜɧɨɦɭ�ɬɚ�ɞɟɬɚɥɶɧɨɦɭ�ɞɨɫɥɿɞ�
ɠɟɧɧɸ�ɰɶɨɝɨ�ɤɥɚɫɭ�ɡɚɞɚɱ�ɛɭɞɿɜɟɥɶɧɨʀ�ɦɟɯɚ�
ɧɿɤɢ�ɦɟɬɨɞɨɦ�ɞɜɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɞɚɧɧɹ�ɫɩɪɢɹ�
ɸɬɶ� ɫɭɱɚɫɧɿ� ɿɧɮɨɪɦɚɰɿɣɧɿ� ɬɟɯɧɨɥɨɝɿʀ�� əɤ�
ɩɪɨɡɨɪɢɣ�ɩɪɢɤɥɚɞ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɦɟɬɨɞɭ�ɞɜɨ�
ɯɜɢɥɶɨɜɨɝɨ�ɩɨɞɚɧɧɹ�ɤɨɥɢɜɚɧɶ�ɞɨ�ɡɚɞɚɱ�ɞɢɧɚ�
ɦɿɤɢ�ɩɪɭɠɧɢɯ�ɨɛ¶ɽɤɬɿɜ�ɡɚ�ɞɿʀ�ɪɭɯɨɦɨɝɨ�ɿɧɟɪ�
ɰɿɣɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɪɨɡɝɥɹɧɟɦɨ� ɤɨɥɢ�
ɜɚɧɧɹ�ɝɧɭɱɤɢɯ�ɟɥɟɦɟɧɬɿɜ��ɹɤɿ�ɡɧɚɯɨɞɹɬɶɫɹ�ɭ�
ɩɨɥɿ�ɞɿʀ�ɫɢɥ�ɿɧɟɪɰɿʀ�ɪɭɯɨɦɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��
əɤ�ɫɚɦɿ�ɟɥɟɦɟɧɬɢ��ɬɚɤ�ɿ�ɪɭɯɨɦɟ�ɿɧɟɪɰɿɣɧɟ�ɧɚ�
ɜɚɧɬɚɠɟɧɧɹ� ɦɨɠɭɬɶ� ɛɭɬɢ� ɹɤ� ɨɞɧɨɪɿɞɧɢɦɢ��
ɬɚɤ�ɿ�ɧɟɨɞɧɨɪɿɞɧɢɦɢ�± ɡ�ɞɢɫɤɪɟɬɧɢɦɢ�ɜɤɥɸ�
ɱɟɧɧɹɦɢ��ɧɚɹɜɧɿɫɬɸ�ɡɨɫɟɪɟɞɠɟɧɢɯ�ɫɢɥ�
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Ʉɨɥɢɜɚɧɧɹ�ɿ�ɫɬɿɣɤɿɫɬɶ�ɦɟɦɛɪɚɧɢ� Ɇɚ�
ɬɟɦɚɬɢɱɧɿ�ɦɨɞɟɥɿ��ɳɨ�ɜɿɞɨɛɪɚɠɚɸɬɶ�ɞɢɧɚɦɿ�
ɱɧɭ�ɩɨɜɟɞɿɧɤɭ�ɝɧɭɱɤɢɯ�ɜɚɧɬɚɠɧɢɯ�ɨɪɝɚɧɿɜ�ɭ�
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ɜɟɞɟɧɟ� ɞɨɫɥɿɞɠɟɧɧɹ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɦɨɞɟɥɿ�

ɩɨɤɚɡɭɽ��ɳɨ�ɞɥɹ�ɩɪɭɠɧɢɯ� ɝɧɭɱɤɢɯ�ɨɛ¶ɽɤɬɿɜ�
ɡɚ� ɞɿʀ� ɪɭɯɨɦɨɝɨ� ɿɧɟɪɰɿɣɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ�
ɦɚɽɦɨ� ɞɜɚ� ɡɧɚɱɟɧɧɹ� ɤɪɢɬɢɱɧɨʀ� ɲɜɢɞɤɨɫɬɿ�
ɪɭɯɭ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɱɨɝɨ�ɧɟ�ɜɢ�
ɹɜɥɹɽɬɶɫɹ� ɡɚɫɬɨɫɭɜɚɧɧɹɦ� ɩɪɹɦɢɯ� ɦɟɬɨɞɿɜ�
ɦɚɬɟɦɚɬɢɱɧɨʀ�ɮɿɡɢɤɢ�ɞɨ� ɡɚɞɚɱ�ɰɶɨɝɨ�ɤɥɚɫɭ��
Ɋɭɯ�ɝɧɭɱɤɨʀ�ɦɟɦɛɪɚɧɢ�ɡɚ�ɞɿʀ�ɪɭɯɨɦɨɝɨ�ɿɧɟɪ�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

ɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɹɤ�ɜɢɞɧɨ�ɡ�������ɜɿɞ�
ɛɭɜɚɽɬɶɫɹ�ɭ�ɜɢɝɥɹɞɿ�ɫɭɩɟɪɩɨɡɢɰɿʀ�ɞɜɨɯ�ɝɪɭɩ�
ɤɨɥɢɜɚɧɶ� ± ɜɥɚɫɧɢɯ� ɿ� ɫɭɩɪɨɜɿɞɧɢɯ�� ɹɤɿ� ɡɫɭ�
ɧɭɬɿ�ɩɨ�ɮɚɡɿ�ɧɚ�ɩɪɹɦɢɣ�ɤɭɬ��ɋɭɩɪɨɜɿɞɧɿ�ɮɨ�
ɪɦɢ�ɤɨɥɢɜɚɧɶ�ɨɛɭɦɨɜɥɟɧɿ�ɪɭɯɨɦɢɦ�ɿɧɟɪɰɿɣ�
ɧɢɦ�ɧɚɜɚɧɬɚɠɟɧɧɹɦ�ɿ�ɧɟɬɪɢɜɿɚɥɶɧɿ�ɥɢɲɟ�ɩɪɢ�
ɣɨɝɨ� ɧɚɹɜɧɨɫɬɿ�� ɇɚ� ɨɫɧɨɜɿ� ɧɚɜɟɞɟɧɨɝɨ� ɦɟ�
ɬɨɞɭ� ɞɜɨɯɜɢɥɶɨɜɨɝɨ� ɩɨɞɚɧɧɹ� ɤɨɥɢɜɚɧɶ� ɦɨ�

ɠɭɬɶ�ɛɭɬɢ�ɩɨɛɭɞɨɜɚɧɿ�ɬɨɱɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɬɚ�ɞɨ�
ɫɥɿɞɠɟɧɿ� ɡɚɞɚɱɿ� ɩɪɨ� ɩɨɩɟɪɟɱɧɿ� ɤɨɥɢɜɚɧɧɹ�
ɡɭɛɱɚɫɬɨɝɨ� ɩɚɫɤɚ� ɡ� ɧɚɬɹɠɧɢɦ� ɪɨɥɢɤɨɦ�� ɡɚ�
ɜɚɧɬɚɠɟɧɨʀ� ɧɟɪɿɜɧɨɦɿɪɧɨ�� ɡ� ɞɢɫɤɪɟɬɧɢɦɢ�
ɜɤɥɸɱɟɧɧɹɦɢ��ɤɨɧɜɟɽɪɧɨʀ�ɫɬɪɿɱɤɢ��ɹɤɿ�ɪɭɯɚ�
ɸɬɶɫɹ�ɭ�ɩɨɡɞɨɜɠɧɶɨɦɭ�ɧɚɩɪɹɦɤɭ�ɬɚ�ɿɧɲɿ�ɡɚ�
ɞɚɱɿ�ɞɢɧɚɦɿɤɢ�ɩɪɭɠɧɢɯ�ɫɢɫɬɟɦ� ɡɚ�ɞɿʀ� ɪɭɯɨ�
ɦɨɝɨ�ɿɧɟɪɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�

Ʌɿɬɟɪɚɬɭɪɚ
�� Ⱥɧɞɪɢɚɧɨɜ ɂ� ȼ���Ʌɟɫɧɢɱɚɹ ȼ� Ⱥ���Ɇɚɧɟɜɢɱ Ʌ� ɂ� Ɇɟɬɨɞ�ɭɫɪɟɞɧɟɧɢɹ�ɜ�ɫɬɚɬɢɤɟ�ɢ�ɞɢɧɚɦɢɤɟ�ɪɟɛ�

ɪɢɫɬɵɯ�ɨɛɨɥɨɱɟɤ��Ɇɨɫɤɜɚ� ɇɚɭɤɚ������������ɫ�

�� Ƚɨɪɨɲɤɨ�Ɉ��Ⱥ��ɋɨɛɫɬɜɟɧɧɵɟ�ɢ�ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ�ɤɨɥɟɛɚɧɢɹ�ɜ�ɫɢɫɬɟɦɟ�ɫ�ɩɨɞɜɢɠɧɵɦɢ�ɢɧɟɪɰɢ�
ɨɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ� ɬɪɭɞɵ�9�Ɇɟɠɞɭɧɚɪ� ɤɨɧɮ� ɩɨ�ɧɟɥɢɧɟɣɧɵɦ�ɤɨɥɟɛɚɧɢɹɦ���ɝ��Ʉɢɟɜ�������ɝ���
Ʉɢɟɜ��������ɋ�����±����

�� Ƚɨɪɨɲɤɨ�Ɉ��Ɉ���Ⱦɟɦ¶ɹɧɟɧɤɨ�Ⱥ��Ƚ���Ʉɢɛɚ�ɋ��ɉ��Ⱦɜɨɯɜɢɥɶɨɜɿ�ɩɪɨɰɟɫɢ�ɜ�ɦɟɯɚɧɿɱɧɢɯ�ɫɢɫɬɟɦɚɯ��Ʉɢʀɜ��
Ʌɢɛɿɞɶ������������ɫ�

�� Ⱦɟɦ¶ɹɧɟɧɤɨ�Ⱥ��Ƚ���Ƚɭɪɿɞɨɜɚ�ȼ��Ɉ��Ʉɨɪɨɬɤɢɣ�ɧɚɪɢɫ�ɞɨɫɥɿɞɠɟɧɶ�ɞɢɧɚɦɿɤɢ��ɩɪɭɠɧɢɯ�ɫɢɫɬɟɦ�ɡ�ɪɭ�
ɯɨɦɢɦ�ɿɧɟɪɰɿɣɧɢɦ�ɧɚɜɚɧɬɚɠɟɧɧɹɦ�ɧɟɤɥɚɫɢɱɧɢɦ�ɦɟɬɨɞɨɦ�ɜɿɞɨɤɪɟɦɥɟɧɧɹ�ɡɦɿɧɧɢɯ��ȼɿɫɧɢɤ�Ɂɚɩɨ�
ɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ��Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ��������ʋ����ɋ����±���

�� Ʉɚɥɟɧɸɤ�ɉ��ȱ���ɇɢɬɪɟɛɢɱ�Ɂ��Ɇ��ɍɡɚɝɚɥɶɧɟɧɚ�ɫɯɟɦɚ�ɜɿɞɨɤɪɟɦɥɟɧɧɹ�ɡɦɿɧɧɢɯ��Ⱦɢɮɟɪɟɧɰɿɚɥɶɧɨ�ɫɢ�
ɦɜɨɥɶɧɢɣ�ɦɟɬɨɞ��Ʌɶɜɿɜ��ȼɢɞ�ɜɨ�ɇɚɰ� ɭɧ�ɬɭ�©Ʌɶɜɿɜɫɶɤɚ�ɩɨɥɿɬɟɯɧɿɤɚª������������ɫ�

�� Ʉɢɛɚ�ɋ��ɉ���Ⱦɟɦ¶ɹɧɟɧɤɨ�Ⱥ��Ƚ��ɍɡɚɝɚɥɶɧɟɧɧɹ�ɦɟɬɨɞɭ�ɪɨɡɞɿɥɟɧɧɹ�ɡɦɿɧɧɢɯ�ɬɚ�ɞɟɹɤɿ�ɣɨɝɨ�ɡɚɫɬɨɫɭ�
ɜɚɧɧɹ�ɜ�ɦɟɯɚɧɿɰɿ��Ʉɢʀɜ��ɇɆɄ�ȼɈ�ɆɈɍ������������ɫ�

�� ɉɚɧɨɜɤɨ�ə��Ƚ��ɂɫɬɨɪɢɱɟɫɤɢɣ�ɨɱɟɪɤ�ɪɚɡɜɢɬɢɹ�ɬɟɨɪɢɢ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɞɟɣɫɬɜɢɹ�ɩɨɞɜɢɠɧɨɣ�ɧɚɝɪɭ�
ɡɤɢ��Ɍɪɭɞɵ Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɄȼȼɂȺ��������ȼɵɩ������ɋ����±���

�� Ɍɢɯɨɧɨɜ�Ⱥ�� ɇ��� ɋɚɦɚɪɫɤɢɣ�Ⱥ�� Ⱥ�� ɍɪɚɜɧɟɧɢɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɮɢɡɢɤɢ��Ɇɨɫɤɜɚ�� ɇɚɭɤɚ�� ������
��� ɫ�

�� 6WHXGLQJ�+��'LH�6FKZLQJXQJ�YRQ�7UDJHUQ�EHL�EHZHJWHQ�/DVWHQ��-QJ��$FFK��������Ɋ�����±����
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0HFKDQLFV��7UDQV�$60(��������9RO� ��� 1R��� 3� ���±����

5HIHUHQFHV
�� $QGULDQRY��,��9���/HVQLFKD\D��9��$��	�0DQHYLFK��/��,����������$YHUDJLQJ�PHWKRG�LQ�VWDWLFV�DQG�G\�

QDPLFV�RI�ULEEHG�VKHOOV��0RVFRZ� 1DXND�

�� +RURVKNR� 2��$����������2ZQ�DQG�DFFRPSDQ\LQJ�RVFLOODWLRQV�LQ�D�V\VWHP�ZLWK�PRYLQJ�LQHUWLDO�ORDGV��
3URFHHGLQJV�RI�WKH�9�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�1RQOLQHDU�2VFLOODWLRQV���SS�����±������.LHY�
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�� .DOHQ\XN��3� 	�1\WUHE\FK��=�� ��������*HQHUDOL]HG�VFKHPH�RI�VHSDUDWLRQ�RI�YDULDEOHV��'LIIHUHQWLDO�
V\PERO�PHWKRG��/YLY��9\GDYQ\WVWYR�1DWVLRQDO¶QRKR�XQLYHUV\WHWX�³/¶YLYV¶ND�SROLWHNKQLND´�

�� .LED��6��3��	�'HPLDQHQNR��$��*� ��������*HQHUDOL]DWLRQ�RI�WKH�PHWKRG�RI�VHSDUDWLRQ�RI�YDULDEOHV�DQG�
VRPH�RI�LWV�DSSOLFDWLRQ�LQ�PHFKDQLFV��.LHY��10.�92�028�

�� 3DQRYNR�� ,D��*�� ������� +LVWRULFDO� HVVD\�RQ� WKH�GHYHORSPHQW�RI� WKH� WKHRU\�RI�G\QDPLF� DFWLRQ�RI�D�
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SOLHG�0HFKDQLFV��7UDQV�$60(��9RO������1R�����SS�����±����


