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ɗɆȿɄɋɍɁəɇ�Ⱥ� Ɋ���ȻȺɅȾɂɇ Ʉ��ȼ� ɆȿɌɈȾɕ�ɈɉɌɂɆɂɁȺɐɂɂ�ɁȺɌɊȺɌ�
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Ɇɟɬɨɞɵ�ɨɩɬɢɦɢɡɚɰɢɢ�ɡɚɬɪɚɬ�ɧɚ�
ɢɧɧɨɜɚɰɢɨɧɧɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ�
ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�ɫɭɛɴɟɤɬɚ

0HWKRGV�IRU�RSWLPL]LQJ�WKH�FRVWV�RI�
LQQRYDWLYH�DFWLYLWLHV�RI�DQ�HFRQRPLF�

HQWLW\
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�Ʉɨɦɢ�ɪɟɫɩɭɛɥɢɤɚɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɫɥɭɠɛɵ�ɢ�ɭɩɪɚɜɥɟɧɢɹ��

ɝ��ɋɵɤɬɵɜɤɚɪ
� Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ��

ɝ��Ɇɨɫɤɜɚ

�.RPL�5HSXEOLFDQ�$FDGHP\�RI�
3XEOLF�$GPLQLVWUDWLRQ�DQG�
0DQDJHPHQW��6\NW\YNDU

��5XVVLDQ�8QLYHUVLW\�RI�7UDQVSRUW��
0RVFRZ

ȼ�ɞɚɧɧɨɣ�ɧɚɭɱɧɨɣ�ɫɬɚɬɶɟ�ɩɪɢ�ɪɚɫ�
ɫɦɨɬɪɟɧɢɢ� ɜɨɩɪɨɫɨɜ� ɨɩɬɢɦɢɡɚɰɢɢ� ɡɚ�
ɬɪɚɬ�ɧɚ�ɢɧɧɨɜɚɰɢɨɧɧɵɟ�ɩɪɨɟɤɬɵ ɩɪɟɞ�
ɥɚɝɚɟɬɫɹ� ɩɪɨɫɬɨɣ� ɜɢɡɭɚɥɶɧɵɣ� ɦɟɬɨɞ�
ɨɩɬɢɦɢɡɚɰɢɢ� Ⱦɢɚɝɪɚɦɦɵ� ɢɫɩɨɥɶɡɨɜɚ�
ɧɢɹ�ɨɛɳɢɯ�ɪɟɫɭɪɫɨɜ�ɩɨɡɜɨɥɹɸɬ�ɨɰɟɧɢɬɶ�
ɫɬɟɩɟɧɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɫɭɪɫɨɜ�ɬɨɥɶɤɨ�
ɩɨ�ɤɚɠɞɨɦɭ�ɢɧɧɨɜɚɰɢɨɧɧɨɦɭ�ɩɪɨɟɤɬɭ�ɜ�
ɨɬɞɟɥɶɧɨɫɬɢ��ɇɚ�ɩɪɚɤɬɢɤɟ�ɠɟ�ɝɨɪɚɡɞɨ�
ɱɚɳɟ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɫɬɢ ɨɩɬɢɦɢɡɚ�
ɰɢɸ� ɫɨɜɨɤɭɩɧɵɯ� ɡɚɬɪɚɬ� ɧɚ� ɜɧɟɞɪɟɧɢɟ�
ɩɚɤɟɬɚ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ��Ɋɚɫ�
ɲɢɪɟɧɢɟ�ɦɟɬɨɞɚ�ɨɩɬɢɦɢɡɚɰɢɢ�ɡɚɬɪɚɬ�
ɜ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɚɯ�ɞɥɹ�ɩɚɤɟɬɚ�
ɢɡ�ɩɪɨɢɡɜɨɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɢɧɧɨɜɚɰɢɣ�
ɧɨɫɢɬ�ɢɬɟɪɚɰɢɨɧɧɵɣ�ɯɚɪɚɤɬɟɪ�

,Q� WKLV� VFLHQWLILF� DUWLFOH�� ZKHQ�
FRQVLGHULQJ�WKH�RSWLPL]DWLRQ�RI�FRVWV�
IRU�LQQRYDWLYH�SURMHFWV��D�VLPSOH�YLV�
XDO�RSWLPL]DWLRQ�PHWKRG�LV�SURSRVHG��
7KH�GLDJUDPV�RI�WKH�XVH�RI�VKDUHG�UH�
VRXUFHV�PDNH�LW�SRVVLEOH�WR�DVVHVV�WKH�
GHJUHH� RI� XVH� RI� UHVRXUFHV� RQO\� IRU�
HDFK�LQQRYDWLYH�SURMHFW� LQGLYLGXDOO\��
,Q�SUDFWLFH��LW�LV�PXFK�PRUH�RIWHQ�QHF�
HVVDU\� WR� RSWLPL]H� WKH� WRWDO� FRVWV� RI�
LQWURGXFLQJ�D�SDFNDJH�RI� LQQRYDWLYH�
SURMHFWV��([WHQVLRQ�RI� WKH�PHWKRG�RI�
FRVW� RSWLPL]DWLRQ� LQ� LQQRYDWLYH� SUR�
MHFWV� IRU� D� SDFNDJH� RI� DQ� DUELWUDU\�
QXPEHU�RI�LQQRYDWLRQV�LV�LWHUDWLYH�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɡɚɬɪɚɬɵ��
ɢɧɧɨɜɚɰɢɢ�� ɨɩɬɢɦɢɡɚɰɢɹ�� ɩɪɨɦɵɲɥɟɧ�
ɧɨɫɬɶ��ɢɧɧɨɜɚɰɢɨɧɧɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ�

.H\ZRUGV� FRVWV�� LQQRYDWLRQ��
RSWLPL]DWLRQ��LQGXVWU\��LQQRYDWLRQ�

ȼɜɟɞɟɧɢɟ

Ɉɩɬɢɦɢɡɚɰɢɹ��ɤɚɤ�ɢɡɜɟɫɬɧɨ��ɩɪɟɞɩɨɥɚɝɚɟɬ�ɧɚɯɨɠɞɟɧɢɟ�ɤɨɦɩɪɨɦɢɫɫɚ�ɦɟɠɞɭ�
ɫɬɪɟɦɥɟɧɢɹɦɢ� ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ� ɡɚɬɪɚɬɵ� ɧɚ� ɢɧɧɨɜɚɰɢɨɧɧɭɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɢ�
ɩɨɥɭɱɟɧɢɟɦ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɷɮɮɟɤɬɚ� ɨɬ� ɨɫɜɨɟɧɢɹ� ɢɧɧɨɜɚɰɢɢ� ɩɪɢ� ɡɚɞɚɧɧɵɯ�
ɨɝɪɚɧɢɱɟɧɢɹɯ� >���@�� Ɋɚɫɫɦɨɬɪɢɦ� ɨɛɳɭɸ� ɫɯɟɦɭ� ɨɩɬɢɦɢɡɚɰɢɢ� ɡɚɬɪɚɬ� ɧɚ�
ɢɧɧɨɜɚɰɢɨɧɧɭɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ��
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ�ɧɚ�ɪɢɫɭɧɤɟ���
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ɇɚ�ɩɪɨɰɟɞɭɪɭ�ɨɩɬɢɦɢɡɚɰɢɢ�ɜɥɢɹɟɬ�ɫɭɳɟɫɬɜɭɸɳɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɪɟɞɩɪɢɹɬɢɹ��
ɨɫɨɛɟɧɧɨ� ɬɚɤɢɟ� ɟɺ� ɷɥɟɦɟɧɬɵ�� ɤɚɤ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ� ɩɨɬɟɧɰɢɚɥ�� ɤɚɞɪɨɜɵɣ�
ɩɨɬɟɧɰɢɚɥ�ɢ�ɦɚɪɤɟɬɢɧɝɨɜɵɣ�ɩɨɬɟɧɰɢɚɥ��ɑɟɦ�ɷɮɮɟɤɬɢɜɧɟɟ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜ�
ɢɧɧɨɜɚɰɢɨɧɧɨɦ� ɩɪɨɰɟɫɫɟ� ɢɦɟɸɳɢɣɫɹ� ɩɨɬɟɧɰɢɚɥ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɬɟɦ� ɛɨɥɶɲɟɝɨ�
ɫɧɢɠɟɧɢɹ�ɡɚɬɪɚɬ�ɭɞɚɺɬɫɹ�ɞɨɫɬɢɝɧɭɬɶ��ɉɪɟɞɥɚɝɚɟɦɵɣ�ɦɟɬɨɞ�ɨɩɬɢɦɢɡɚɰɢɢ�ɦɨɠɧɨ�
ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�ɨɫɧɨɜɧɵɯ�ɷɬɚɩɨɜ�

± ɩɨɞɝɨɬɨɜɤɚ�ɞɚɧɧɵɯ�
± ɩɨɫɬɪɨɟɧɢɟ�ɢ�ɚɧɚɥɢɡ�ɞɢɚɝɪɚɦɦ�
± ɜɵɪɚɛɨɬɤɚ�ɪɟɲɟɧɢɹ�
Ɋɚɫɫɦɨɬɪɢɦ�ɷɬɢ�ɷɬɚɩɵ�ɩɨɞɪɨɛɧɟɟ�

ɉɨɞɝɨɬɨɜɤɚ�ɞɚɧɧɵɯ

Ɋɢɫɭɧɨɤ����Ɉɩɬɢɦɢɡɚɰɢɹ�ɡɚɬɪɚɬ�ɧɚ�ɢɧɧɨɜɚɰɢɨɧɧɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɩɪɟɞɩɪɢɹɬɢɹ

ȼɜɟɞɟɦ�ɫɥɟɞɭɸɳɢɟ�ɨɛɨɡɧɚɱɟɧɢɹ�
3 ± ɦɧɨɠɟɫɬɜɨ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɪɟɫɭɪɫɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ�
0 ± ɦɧɨɠɟɫɬɜɨ�ɦɚɪɤɟɬɢɧɝɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ�
. ± ɦɧɨɠɟɫɬɜɨ�ɤɚɞɪɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ�
1L ± ɦɧɨɠɟɫɬɜɨ�ɪɟɫɭɪɫɨɜ��ɧɟɨɛɯɨɞɢɦɵɯ�ɞɥɹ�ɜɧɟɞɪɟɧɢɹ�L�ɝɨ�ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ�

ɩɪɨɟɤɬɚ�
3
 ± ɦɧɨɠɟɫɬɜɨ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɪɟɫɭɪɫɨɜ��ɧɟɨɛɯɨɞɢɦɵɯ�ɞɥɹ� ɜɧɟɞɪɟɧɢɹ�

ɜɫɟɯ�ɚɧɚɥɢɡɢɪɭɟɦɵɯ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ�
0
 ± ɦɧɨɠɟɫɬɜɨ�ɦɚɪɤɟɬɢɧɝɨɜɵɯ� ɪɟɫɭɪɫɨɜ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�

ɜɧɟɞɪɟɧɢɹ�ɜɫɟɯ�ɚɧɚɥɢɡɢɪɭɟɦɵɯ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ�
.
 ± ɦɧɨɠɟɫɬɜɨ� ɤɚɞɪɨɜɵɯ� ɪɟɫɭɪɫɨɜ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�

ɜɧɟɞɪɟɧɢɹ�ɜɫɟɯ�ɚɧɚɥɢɡɢɪɭɟɦɵɯ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ�
Ɂɚɞɚɱɟɣ�ɩɟɪɜɨɝɨ�ɷɬɚɩɚ�ɹɜɥɹɟɬɫɹ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɢ�ɡɚɩɨɥɧɟɧɢɟ�ɦɧɨɠɟɫɬɜ�3� 0�
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��ɉɪɟɠɞɟ�ɜɫɟɝɨ��ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟɞɟɥɢɬɶ�ɢɦɟɸɳɢɟɫɹ�ɜ�

ɧɚɥɢɱɢɢ�ɪɟɫɭɪɫɵ�ɩɪɟɞɩɪɢɹɬɢɹ��ɢɡ�ɤɨɬɨɪɵɯ�ɫɨɫɬɚɜɥɹɸɬɫɹ�ɦɧɨɠɟɫɬɜɚ�3��0�ɢ .��
ɉɨɞ�ɪɟɫɭɪɫɚɦɢ�ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ��ɦɚɪɤɟɬɢɧɝɨɜɵɣ�ɢ�ɤɚɞɪɨɜɵɣ�
ɩɨɬɟɧɰɢɚɥɵ�� ɉɪɢ� ɷɬɨɦ� ɬɪɟɛɭɟɬɫɹ� ɤɚɤ� ɚɧɚɥɢɬɢɱɟɫɤɨɟ�� ɬɚɤ� ɫɬɨɢɦɨɫɬɧɨɟ�
ɨɩɪɟɞɟɥɟɧɢɟ�ɪɟɫɭɪɫɨɜ�

Ɉɩɬɢɦɢɡɚɰɢɹ�ɡɚɬɪɚɬ�ɧɚ�ɢɧɧɨ�
ɜɚɰɢɨɧɧɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ

ȼɵɛɨɪ�ɢɧɧɨɜɚɰɢɣ�ɞɥɹ�
ɜɧɟɞɪɟɧɢɹ

ȼ�ɩɪɟɞɟɥɚɯ�
ɨɞɧɨɣ�ɢɧɧɨɜɚɰɢɢ

ȼɵɛɨɪ�ɨɞɢɧɨɱɧɨɣ�ɢɧɧɨ�
ɜɚɰɢɢ

ȼɵɛɨɪ�ɩɚɤɟɬɚ�ɢɧɧɨɜɚɰɢɣ

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ�ɩɨɬɟɧ�
ɰɢɚɥ

Ʉɚɞɪɨɜɵɣ�
ɩɨɬɟɧɰɢɚɥ

Ɇɚɪɤɟɬɢɧɝɨɜɵɣ�ɩɨɬɟɧ�
ɰɢɚɥ
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Ⱦɚɥɟɟ� ɩɨ� ɤɚɠɞɨɦɭ� ɢɧɧɨɜɚɰɢɨɧɧɨɦɭ� ɩɪɨɟɤɬɭ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɨɰɟɧɤɚ�
ɬɪɟɛɭɟɦɵɯ� ɪɟɫɭɪɫɨɜ� �ɚɧɚɥɢɬɢɱɟɫɤɢ� ɢ� ɜ� ɫɬɨɢɦɨɫɬɧɨɦ� ɜɵɪɚɠɟɧɢɢ�� ɢ�
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ɝɞɟ� 3
L1 ± ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɪɟɫɭɪɫɵ�� ɧɟɨɛɯɨɞɢɦɵɟ� ɞɥɹ� ɜɧɟɞɪɟɧɢɹ� L�ɝɨ�

ɩɪɨɟɤɬɚ� 0
L1 ± ɦɚɪɤɟɬɢɧɝɨɜɵɟ� ɪɟɫɭɪɫɵ�� ɧɟɨɛɯɨɞɢɦɵɟ� ɞɥɹ� ɜɧɟɞɪɟɧɢɹ� L�ɝɨ�

ɩɪɨɟɤɬɚ� .
L1 ± ɤɚɞɪɨɜɵɟ�ɪɟɫɭɪɫɵ��ɧɟɨɛɯɨɞɢɦɵɟ�ɞɥɹ�ɜɧɟɞɪɟɧɢɹ�L�ɝɨ�ɩɪɨɟɤɬɚ�

ɉɨɫɬɪɨɟɧɢɟ�ɞɢɚɝɪɚɦɦ

Ɉɩɢɫɵɜɚɟɦɵɣ� ɦɟɬɨɞ� ɨɩɬɢɦɢɡɚɰɢɢ� ɡɚɬɪɚɬ� ɧɚ� ɢɧɧɨɜɚɰɢɨɧɧɵɟ� ɩɪɨɟɤɬɵ�
ɨɫɧɨɜɚɧ� ɧɚ� ɝɪɚɮɢɱɟɫɤɨɦ� ɫɨɩɨɫɬɚɜɥɟɧɢɢ� ɞɚɧɧɵɯ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ�
ɫɨɜɪɟɦɟɧɧɵɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɡɜɨɥɹɸɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɟɬɨɞɵ�
ɚɧɚɥɢɡɚ�� ɧɟɞɨɫɬɭɩɧɵɟ� ɪɚɧɟɟ� ɢɡ�ɡɚ� ɫɥɨɠɧɨɫɬɢ� ɜɵɱɢɫɥɟɧɢɣ� �ɧɟɣɪɨɧɧɵɟ� ɫɟɬɢ��
ɝɟɧɟɬɢɱɟɫɤɢɟ� ɚɥɝɨɪɢɬɦɵ�� ɞɟɪɟɜɶɹ� ɪɟɲɟɧɢɣ� ɢ� ɬɚɤ� ɞɚɥɟɟ��� ɩɨɩɭɥɹɪɧɨɫɬɶ�
ɜɢɡɭɚɥɶɧɵɯ� ɦɟɬɨɞɨɜ� ɧɟ� ɭɦɟɧɶɲɚɟɬɫɹ�� ɉɨɠɚɥɭɣ�� ɝɥɚɜɧɨɣ� ɩɪɢɱɢɧɨɣ� ɷɬɨɝɨ�
ɹɜɥɹɟɬɫɹ� ɢɯ� ɢɧɬɭɢɬɢɜɧɚɹ� ɹɫɧɨɫɬɶ�� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɜɵɫɲɟɝɨ� ɪɭɤɨɜɨɞɫɬɜɚ�
ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɪɟɞɩɨɱɢɬɚɟɬ� ɩɪɨɫɬɵɟ�� ɧɨ� ɩɨɧɹɬɧɵɟ� ɦɟɬɨɞɵ��
ɫɥɨɠɧɵɦ�� ɜ� ɤɨɬɨɪɵɯ� ɩɪɨɰɟɫɫ� ɩɨɥɭɱɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ� ɡɚɱɚɫɬɭɸ� ɧɟ� ɦɨɠɟɬ�
ɨɛɴɹɫɧɢɬɶ�ɞɚɠɟ�ɩɨɥɭɱɢɜɲɢɣ�ɢɯ�ɫɨɬɪɭɞɧɢɤ�

ɂɫɩɨɥɶɡɭɟɦɵɟ� ɦɟɬɨɞɵ� ɩɭɡɵɪɶɤɨɜɵɯ� ɞɢɚɝɪɚɦɦ�� ɜ� ɤɨɬɨɪɵɯ� ɨɫɧɨɜɧɵɦɢ�
ɷɥɟɦɟɧɬɚɦɢ� ɹɜɥɹɸɬɫɹ� ɨɤɪɭɠɧɨɫɬɢ�� ɩɥɨɳɚɞɢ� ɤɨɬɨɪɵɯ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ�
ɡɧɚɱɟɧɢɹɦ� ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ� ɢɦɢ� ɦɧɨɠɟɫɬɜ�� ɉɟɪɟɫɟɱɟɧɢɟ� ɨɤɪɭɠɧɨɫɬɟɣ� ɧɚ�
ɞɢɚɝɪɚɦɦɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɩɟɪɟɫɟɱɟɧɢɸ� ɦɧɨɠɟɫɬɜ� ɢ� ɨɡɧɚɱɚɟɬ��
ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ� ɪɟɫɭɪɫɚ�� ɥɢɛɨ� ɜɡɚɢɦɧɨɟ� ɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�� ȼ� ɨɩɢɫɵɜɚɟɦɨɦ�
ɦɟɬɨɞɟ� ɞɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɜɚ� ɜɢɞɚ� ɞɢɚɝɪɚɦɦ� ± ɞɢɚɝɪɚɦɦɵ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɛɳɢɯ�ɪɟɫɭɪɫɨɜ�ɢ�ɞɢɚɝɪɚɦɦɵ�ɜɡɚɢɦɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɫɭɪɫɨɜ��
Ɋɚɫɫɦɨɬɪɢɦ�ɦɟɬɨɞɢɤɭ�ɩɨɫɬɪɨɟɧɢɹ�ɢ�ɚɧɚɥɢɡɚ�ɷɬɢɯ�ɞɢɚɝɪɚɦɦ�

Ⱦɢɚɝɪɚɦɦɵ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɛɳɢɯ�ɪɟɫɭɪɫɨɜ�ɫɬɪɨɹɬɫɹ�ɜɨɤɪɭɝ�ɦɧɨɠɟɫɬɜ�3��0��
.�� 3
�� 0
� ɢɥɢ� .
�� Ɇɧɨɠɟɫɬɜɨ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ� ɟɦɭ� ɨɤɪɭɠɧɨɫɬɶ� ɧɚɡɨɜɺɦ�
ɰɟɧɬɪɚɥɶɧɵɦɢ�� ɉɥɨɳɚɞɶ�� ɡɚɧɢɦɚɟɦɚɹ� ɨɤɪɭɠɧɨɫɬɶɸ�� ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ�
ɦɧɨɠɟɫɬɜɨ�� ɞɨɥɠɧɚ� ɛɵɬɶ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɟɝɨ� ɫɭɦɦɚɪɧɨɦɭ� ɫɬɨɢɦɨɫɬɧɨɦɭ�
ɜɵɪɚɠɟɧɢɸ�� ɉɨɫɤɨɥɶɤɭ� ɩɥɨɳɚɞɶ� ɤɪɭɝɚ� �U6 S �� ɩɪɢ� ɩɨɫɬɪɨɟɧɢɢ� ɦɨɠɧɨ�
ɨɩɪɟɞɟɥɹɬɶ�ɪɚɞɢɭɫ�ɨɬɨɛɪɚɠɚɟɦɵɯ�ɧɚ�ɞɢɚɝɪɚɦɦɟ�ɨɤɪɭɠɧɨɫɬɟɣ��ɤɚɤ

[NU  
ɝɞɟ� [ ± ɫɭɦɦɚɪɧɨɟ� ɫɬɨɢɦɨɫɬɧɨɟ� ɜɵɪɚɠɟɧɢɟ� ɷɥɟɦɟɧɬɨɜ� ɨɬɨɛɪɚɠɚɟɦɨɝɨ�

ɦɧɨɠɟɫɬɜɚ�



ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�ɭɩɪɚɜɥɟɧɢɢ�ɢ�ɷɤɨɧɨɦɢɤɟ��������ʋ �

�

N ± ɤɨɷɮɮɢɰɢɟɧɬ�ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ�

ɉɨɫɥɟ� ɩɨɫɬɪɨɟɧɢɹ� ɰɟɧɬɪɚɥɶɧɨɣ� ɨɤɪɭɠɧɨɫɬɢ�� ɩɨ� ɟɺ� ɩɟɪɢɦɟɬɪɭ� ɫɬɪɨɹɬɫɹ�
ɨɤɪɭɠɧɨɫɬɢ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɚɧɚɥɢɡɢɪɭɟɦɵɦ� ɢɧɧɨɜɚɰɢɨɧɧɵɦ� ɩɪɨɟɤɬɚɦ��
ɉɪɢɱɟɦ�ɢɯ�ɩɥɨɳɚɞɢ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ�ɫɭɦɦɚɪɧɨɦɭ�ɫɬɨɢɦɨɫɬɧɨɦɭ�ɜɵɪɚɠɟɧɢɸ�
ɬɪɟɛɭɟɦɵɯ�ɩɨɞ�ɷɬɨɬ�ɩɪɨɟɤɬ�ɪɟɫɭɪɫɨɜ�ɬɨɝɨ�ɬɢɩɚ��ɤɨɬɨɪɵɣ�ɨɬɨɛɪɚɠɚɟɬ�ɰɟɧɬɪɚɥɶɧɚɹ�
ɨɤɪɭɠɧɨɫɬɶ�� ɬɨ� ɟɫɬɶ�� ɜɨɤɪɭɝ� ɦɧɨɠɟɫɬɜ� 3 ɢ� 3
 ɫɬɪɨɹɬɫɹ� ɨɤɪɭɠɧɨɫɬɢ��
ɨɬɨɛɪɚɠɚɸɳɢɟ� ɦɧɨɠɟɫɬɜɚ� 3

L1 �� ɢ� ɬ�ɩ�� ɉɥɨɳɚɞɢ� ɩɟɪɟɫɟɱɟɧɢɣ� ɰɟɧɬɪɚɥɶɧɨɣ�
ɨɤɪɭɠɧɨɫɬɢ� ɫ� ɩɟɪɢɮɟɪɢɣɧɵɦɢ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ� ɨɛɴɟɦɚɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɪɟɫɭɪɫɚ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɢɧɧɨɜɚɰɢɨɧɧɵɦ� ɩɪɨɟɤɬɨɦ�� Ⱦɢɚɝɪɚɦɦɚ� ɢɫɩɨɥɶ�
ɡɨɜɚɧɢɹ� ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ� ɩɪɨɟɤɬɚɦɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɪɟɫɭɪɫɨɜ�� ɤɚɤ� ɩɪɚɜɢɥɨ��
ɢɦɟɟɬ�ɜɢɞ��ɩɨɤɚɡɚɧɧɵɣ�ɧɚ�ɪɢɫɭɧɤɟ���
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3
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Ɋɢɫɭɧɨɤ����Ⱦɢɚɝɪɚɦɦɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɪɟɫɭɪɫɨɜ

ɉɪɢ� ɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɩɪɨɟɤɬɨɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɢɦ�
ɨɤɪɭɠɧɨɫɬɢ� ɦɨɝɭɬ� ɧɚɤɥɚɞɵɜɚɬɶɫɹ� ɨɞɧɚ� ɧɚ� ɞɪɭɝɭɸ�� ȼ� ɩɨɞɨɛɧɵɯ� ɫɥɭɱɚɹɯ� ɥɢɛɨ�
ɫɬɪɨɢɬɫɹ� L ɞɢɚɝɪɚɦɦ�� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɩɪɨɟɤɬɨɜ�� ɧɚ� ɤɚɠɞɨɣ� ɢɡ�
ɤɨɬɨɪɵɯ�ɨɬɨɛɪɚɠɚɟɬɫɹ� ɥɢɲɶ ɞɜɟ�ɨɤɪɭɠɧɨɫɬɢ�± ɰɟɧɬɪɚɥɶɧɚɹ�ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�
ɨɞɧɨɦɭ�ɢɡ�ɩɪɨɟɤɬɨɜ��ɥɢɛɨ�ɜɦɟɫɬɨ�ɰɟɧɬɪɚɥɶɧɨɣ�ɨɤɪɭɠɧɨɫɬɢ�ɢɡɨɛɪɚɠɚɟɬɫɹ�ɤɨɥɶɰɨ��
ɤɨɬɨɪɨɟ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɬɭ�ɠɟ�ɩɥɨɳɚɞɶ�ɩɪɢ�ɛɨɥɶɲɟɦ�ɧɚɪɭɠɧɨɦ�ɞɢɚɦɟɬɪɟ��ɪɢɫɭɧɨɤ����

Ɋɢɫɭɧɨɤ����Ʉɨɥɶɰɟɜɚɹ�ɞɢɚɝɪɚɦɦɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɫɭɪɫɨɜ

Ⱦɢɚɝɪɚɦɦɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɛɳɢɯ� ɪɟɫɭɪɫɨɜ� ɩɨɡɜɨɥɹɸɬ� ɅɉɊ� ɜɢɡɭɚɥɶɧɨ�
ɨɰɟɧɢɬɶ� ɫɬɟɩɟɧɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɧɧɨɜɚɰɢɨɧɧɵɦ� ɩɪɨɟɤɬɨɦ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ�
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ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�ɭɩɪɚɜɥɟɧɢɢ�ɢ�ɷɤɨɧɨɦɢɤɟ��������ʋ �

�

ɪɟɫɭɪɫɚ�� Ɉɫɧɨɜɧɵɟ� ɜɚɪɢɚɧɬɵ� ɜɡɚɢɦɧɨɝɨ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɨɤɪɭɠɧɨɫɬɟɣ� ɧɚ�
ɞɢɚɝɪɚɦɦɟ�ɢ�ɢɯ�ɢɧɬɟɪɩɪɟɬɚɰɢɹ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ����

ɉɟɪɟɫɟɱɟɧɢɹ�ɦɧɨɠɟɫɬɜ�1L ɧɚ�ɞɢɚɝɪɚɦɦɚɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɛɳɢɯ�ɪɟɫɭɪɫɨɜ�ɧɟ�
ɢɦɟɸɬ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɫɦɵɫɥɚ�ɢ�ɩɨɷɬɨɦɭ�ɧɟ�ɚɧɚɥɢɡɢɪɭɸɬɫɹ�

Ⱦɢɚɝɪɚɦɦɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɛɳɢɯ� ɪɟɫɭɪɫɨɜ�� ɩɨɫɬɪɨɟɧɢɟ� ɤɨɬɨɪɵɯ�
ɪɚɫɫɦɨɬɪɟɧɨ�ɜɵɲɟ��ɩɨɡɜɨɥɹɸɬ�ɨɰɟɧɢɬɶ�ɫɬɟɩɟɧɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɫɭɪɫɨɜ�ɬɨɥɶɤɨ�
ɩɨ� ɤɚɠɞɨɦɭ�ɢɧɧɨɜɚɰɢɨɧɧɨɦɭ�ɩɪɨɟɤɬɭ�ɜ� ɨɬɞɟɥɶɧɨɫɬɢ��ɇɚ�ɩɪɚɤɬɢɤɟ�ɠɟ� ɝɨɪɚɡɞɨ�
ɱɚɳɟ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɫɬɢ� ɨɩɬɢɦɢɡɚɰɢɸ� ɫɨɜɨɤɭɩɧɵɯ� ɡɚɬɪɚɬ� ɧɚ� ɜɧɟɞɪɟɧɢɟ�
ɩɚɤɟɬɚ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ�

Ɋɚɫɫɦɨɬɪɢɦ�ɪɚɛɨɬɭ�ɦɟɬɨɞɚ�ɞɥɹ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɚɤɟɬɚ�ɢɡ�ɞɜɭɯ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�
ɩɪɨɟɤɬɨɜ��ɉɪɟɠɞɟ�ɜɫɟɝɨ��ɫɬɪɨɢɬɫɹ�ɧɚɛɨɪ�ɞɢɚɝɪɚɦɦ�ɩɨ�ɫɥɟɞɭɸɳɟɦɭ�ɚɥɝɨɪɢɬɦɭ�

ɇɚ� ɩɟɪɜɨɦ� ɲɚɝɟ� ɬɚɤ� ɠɟ�� ɤɚɤ� ɨɩɢɫɚɧɨ� ɜɵɲɟ�� ɫɬɪɨɢɬɫɹ� ɰɟɧɬɪɚɥɶɧɚɹ�
ɨɤɪɭɠɧɨɫɬɶ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɦɧɨɠɟɫɬɜɭ� 3�� ɇɚ� ɜɬɨɪɨɦ� ɲɚɝɟ�� ɧɚ� ɩɟɪɢɦɟɬɪɟ�
ɰɟɧɬɪɚɥɶɧɨɣ� ɨɤɪɭɠɧɨɫɬɢ� ɫɬɪɨɢɬɫɹ�ɨɤɪɭɠɧɨɫɬɶ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�1��� ɩɥɨɳɚɞɶ�
ɩɟɪɟɫɟɱɟɧɢɹ� ɤɨɬɨɪɨɣ� ɫ� ɰɟɧɬɪɚɥɶɧɨɣ� ɨɤɪɭɠɧɨɫɬɶɸ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɫɬɟɩɟɧɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɟɫɭɪɫɚ� ɢɧɧɨɜɚɰɢɨɧɧɵɦ� ɩɪɨɟɤɬɨɦ�� ɗɬɨɬ� ɩɪɨɟɤɬ� ɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɟɦɭ�ɦɧɨɠɟɫɬɜɨ�ɢ�ɨɤɪɭɠɧɨɫɬɶ�ɧɚɡɨɜɺɦ�ɛɚɡɨɜɵɦɢ�
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɟɫɭɪɫɨɜ�� ɀɟɥɚɬɟɥɟɧ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ�
ɪɟɫɭɪɫɨɜ�ɧɚ�ɩɟɪɟɫɟɱɟɧɢɢ�ɦɧɨɠɟɫɬɜ

� ɇɢ�ɨɞɢɧ�ɢɡ�ɩɪɨɟɤɬɨɜ�ɧɟ�ɩɪɟɬɟɧɞɭɟɬ�ɧɚ�ɪɟɫɭɪɫɵ��ɢɫɩɨɥɶɡɭɟɦɵɟ�
ɛɚɡɨɜɵɦ�ɢ�ɰɟɧɬɪɚɥɶɧɵɦ�ɩɪɨɟɤɬɚɦɢ
Ⱦɥɹ�ɰɟɧɬɪɚɥɶɧɨɝɨ�ɦɧɨɠɟɫɬɜɚ�3�± ɨɞɢɧ�ɢɡ ɧɚɢɥɭɱɲɢɯ�ɜɚɪɢɚɧɬɨɜ��
ɨɡɧɚɱɚɸɳɢɣ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɦɟɸɳɟɝɨɫɹ�
ɩɨɬɟɧɰɢɚɥɚ��ɛɟɡ�ɜɡɚɢɦɧɵɯ�ɩɪɟɬɟɧɡɢɣ�ɪɚɡɧɵɯ�ɩɪɨɟɤɬɨɜ�ɧɚ�ɨɞɧɨ�ɢ�
ɬɨ�ɠɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ
Ⱦɥɹ� ɦɧɨɠɟɫɬɜɚ� 3
 ± ɯɨɪɨɲɢɣ� ɜɚɪɢɚɧɬ�� ɩɪɢ� ɭɫɥɨɜɢɢ�� ɱɬɨ�
ɡɚɤɭɩɚɟɦɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɛɭɞɟɬ�ɩɨɥɧɨɫɬɶɸ�ɡɚɝɪɭɠɟɧɨ
Ⱦɥɹ� ɦɧɨɠɟɫɬɜ� 0�� . ± ɧɟɨɩɬɢɦɚɥɶɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɦɚɪɤɟɬɢɧɝɨɜɨɝɨ�ɢ�ɤɚɞɪɨɜɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ��Ⱦɥɹ�0
�.
 ± ɭɜɟɥɢɱɟɧɢɟ�
ɡɚɬɪɚɬ�ɧɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɟɫɭɪɫɵ

� ɑɚɫɬɶ� ɪɟɫɭɪɫɨɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɛɚɡɨɜɵɦ� ɢ� ɰɟɧɬɪɚɥɶɧɵɦ�
ɩɪɨɟɤɬɚɦɢ��ɱɚɫɬɢɱɧɨ�ɧɟɨɛɯɨɞɢɦɵ�ɬɚɤɠɟ�ɞɥɹ�ɩɪɨɟɤɬɨɜ�1��ɢ�1�
ɉɨɫɤɨɥɶɤɭ�ɜɡɚɢɦɧɵɟ�ɩɟɪɟɫɟɱɟɧɢɹ�ɧɟɛɚɡɨɜɵɯ�ɩɪɨɟɤɬɨɜ�ɧɟ�ɢɦɟɸɬ�
ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɢɧɬɟɪɩɪɟɬɚɰɢɢ��ɩɪɨɟɤɬɵ�1� ɢ�1� ɚɧɚɥɢɡɢɪɭɸɬɫɹ�
ɩɨ� ɨɬɞɟɥɶɧɨɫɬɢ�� ɉɨɷɬɨɦɭ� ɞɥɹ� ɧɢɯ� ɫɩɪɚɜɟɞɥɢɜɨ� ɨɩɢɫɚɧɢɟ��
ɩɪɢɜɟɞɟɧɧɨɟ� ɜ� ɫɬɪɨɤɟ� �� ɷɬɨɣ� ɬɚɛɥɢɰɵ�� Ɉɞɧɚɤɨ� ɫɥɟɞɭɟɬ�
ɜɧɢɦɚɬɟɥɶɧɨ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɞɢɚɝɪɚɦɦɵ��ɧɚ�ɤɨɬɨɪɵɯ�ɩɪɨɟɤɬɵ�
1� ɢ�1� ɜɵɫɬɭɩɚɸɬ�ɜ�ɤɚɱɟɫɬɜɟ�ɛɚɡɨɜɵɯ

� Ⱦɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɟɤɬɚ�1� ɩɨɥɧɨɫɬɶɸ� ɧɟɨɛɯɨɞɢɦɵ� ɬɟ�ɠɟ� ɪɟ�
ɫɭɪɫɵ�� ɱɬɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɛɚɡɨɜɵɦ� ɢ� ɰɟɧɬɪɚɥɶɧɵɦ� ɩɪɨɟɤɬɚɦɢ��
ɑɚɫɬɶ�ɢɡ�ɧɢɯ�ɧɟɨɛɯɨɞɢɦɚ�ɞɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɟɤɬɨɜ�1� ɢ�1�
Ⱦɥɹ�ɩɪɨɟɤɬɚ�1� ɫɦ��ɫɬɪɨɤɭ���ɷɬɨɣ�ɬɚɛɥɢɰɵ
Ⱦɥɹ�ɩɪɨɟɤɬɚ�1� ɫɩɪɚɜɟɞɥɢɜɨ�ɫɥɟɞɭɸɳɟɟ�
Ⱦɥɹ�ɰɟɧɬɪɚɥɶɧɨɝɨ�ɦɧɨɠɟɫɬɜɚ�3 ±ɧɟɨɩɬɢɦɚɥɶɧɵɣ�ɜɚɪɢɚɧɬ�ɢɡ�ɡɚ�
ɫɥɚɛɨɣ�ɡɚɝɪɭɡɤɢ�ɢɦɟɸɳɢɯɫɹ�ɪɟɫɭɪɫɨɜ�
Ⱦɥɹ�ɦɧɨɠɟɫɬɜɚ�3
 ± ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɨ�ɫɧɢɠɟɧɢɟ�ɪɚɫɯɨɞɨɜ�
ɧɚ� ɡɚɤɭɩɤɭ� ɢ� ɦɨɧɬɚɠ� ɨɞɧɨɬɢɩɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɚ� ɬɚɤɠɟ�
ɨɛɭɱɟɧɢɟ�ɤɚɞɪɨɜ�ɪɚɛɨɬɟ�ɫ�ɧɢɦ�
Ⱦɥɹ� ɦɧɨɠɟɫɬɜ� 0�� 0
 ± ɨɩɬɢɦɚɥɶɧɵɣ� ɜɚɪɢɚɧɬ� ɡɚɝɪɭɡɤɢ�
ɦɚɪɤɟɬɢɧɝɨɜɵɯ�ɪɟɫɭɪɫɨɜ�
Ⱦɥɹ�ɦɧɨɠɟɫɬɜ�.��.
 ± ɜ�ɰɟɥɨɦ�ɨɩɬɢɦɚɥɶɧɵɣ�ɜɚɪɢɚɧɬ��ɧɨ�ɬɪɟɛɭ�
ɟɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɪɟɫɭɪɫɨɜ�ɧɚ�ɩɟɪɟɫɟɱɟɧɢɢ�ɦɧɨɠɟɫɬɜ
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ɂɡ ɨɫɬɚɜɲɢɯɫɹ� ɤɨɦɛɢɧɚɰɢɣ� ɜɵɛɢɪɚɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɨɩɬɢɦɚɥɶɧɚɹ�� ɞɥɹ� ɱɟɝɨ�
ɧɚɪɹɞɭ�ɫ�ɬɚɛɥɢɰɚɦɢ���ɢ���ɢɫɩɨɥɶɡɭɸɬ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɱɚɫɬɢ�ɦɧɨɠɟɫɬɜ�3��0.��3
��
0
�.
� ɢ�1L�� Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ� ɞɨɫɬɨɜɟɪɧɨɫɬɢ� ɜɵɛɨɪɚ�ɦɨɠɧɨ� ɬɚɤɠɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɦɟɬɨɞ� ɪɚɫɱɟɬɚ� ɡɚɬɪɚɬ� ɧɚ� ɢɧɧɨɜɚɰɢɨɧɧɵɟ� ɩɪɨɟɤɬɵ�� Ʉɪɢɬɟɪɢɟɦ� ɨɩɬɢɦɚɥɶɧɨɫɬɢ�
ɜɵɫɬɭɩɚɸɬ� ɦɚɤɫɢɦɭɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɦɢɧɢɦɭɦ�
ɡɚɤɭɩɤɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɪɟɫɭɪɫɨɜ�

Ɋɢɫɭɧɨɤ����ɋɯɟɦɚ�ɢɬɟɪɚɰɢɨɧɧɨɝɨ�ɦɟɬɨɞɚ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɚɤɟɬɚ�ɢɡ�
ɩɪɨɢɡɜɨɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɢɧɧɨɜɚɰɢɣ

Ɋɚɫɲɢɪɟɧɢɟ� ɦɟɬɨɞɚ� ɨɩɬɢɦɢɡɚɰɢɢ� ɡɚɬɪɚɬ� ɜ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɩɪɨɟɤɬɚɯ� ɞɥɹ�
ɩɚɤɟɬɚ�ɢɡ�ɩɪɨɢɡɜɨɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɢɧɧɨɜɚɰɢɣ�ɧɨɫɢɬ�ɢɬɟɪɚɰɢɨɧɧɵɣ�ɯɚɪɚɤɬɟɪ��
ɋɯɟɦɚ�ɩɪɨɰɟɫɫɚ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫɭɧɤɟ����

ɇɚ�ɩɟɪɜɨɦ�ɲɚɝɟ�ɨɩɢɫɚɧɧɵɦ�ɜɵɲɟ�ɦɟɬɨɞɨɦ�ɜɵɛɢɪɚɟɬɫɹ�ɨɩɬɢɦɚɥɶɧɵɣ�ɩɚɤɟɬ�
ɢɡ�ɞɜɭɯ�ɢɧɧɨɜɚɰɢɣ��ɉɪɟɞɩɨɥɨɠɢɦ��ɱɬɨ�ɜɵɛɪɚɧɵ�ɢɧɧɨɜɚɰɢɨɧɧɵɟ�ɩɪɨɟɤɬɵ�1P ɢ�
1S�� ɇɚ� ɜɬɨɪɨɦ�ɲɚɝɟ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɦɨɞɢɮɢɤɚɰɢɹ� ɜɯɨɞɧɵɯ� ɞɚɧɧɵɯ� ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ�� ɦɧɨɠɟɫɬɜɚ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɩɪɨɟɤɬɚɦ� 1P ɢ� 1S�� ɭɞɚɥɹɸɬɫɹ�� ɧɨ�
ɞɨɛɚɜɥɹɟɬɫɹ�ɦɧɨɠɟɫɬɜɨ�1L�M��ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ�ɫɨɛɨɣ�ɫɭɦɦɭ�ɦɧɨɠɟɫɬɜ�1P ɢ�1S��

ɂɧɵɦɢ� ɫɥɨɜɚɦɢ�� ɜɦɟɫɬɨ� ɞɜɭɯ� ɪɟɚɥɶɧɵɯ� ɩɨɹɜɥɹɟɬɫɹ� ɨɞɢɧ� ɜɢɪɬɭɚɥɶɧɵɣ�
ɩɪɨɟɤɬ�� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɤɨɬɨɪɨɝɨ� ɬɪɟɛɭɸɬɫɹ� ɬɟ� ɠɟ� ɪɟɫɭɪɫɵ�� ɱɬɨ� ɢ� ɞɥɹ�
ɪɟɚɥɢɡɚɰɢɢ�ɩɚɤɟɬɚ�ɢɡ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ�1P ɢ�1S �ɫ�ɭɱɟɬɨɦ�ɞɭɛɥɢɪɨɜɚɧɢɹ�
ɪɟɫɭɪɫɨɜ��
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ɉɨɫɥɟ�ɦɨɞɢɮɢɤɚɰɢɢ�ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ�ɩɪɨɢɫɯɨɞɢɬ�ɜɨɡɜɪɚɬ�ɤ�ɩɟɪɜɨɦɭ�ɲɚɝɭ�ɢ�
ɩɨɜɬɨɪɧɚɹ�ɨɩɬɢɦɢɡɚɰɢɹ�ɩɚɤɟɬɚ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ��Ɉɞɧɚɤɨ�ɬɟɩɟɪɶ�ɜ�ɤɚɱɟɫɬɜɟ�
ɛɚɡɨɜɨɝɨ�ɩɪɨɟɤɬɚ�ɜɫɟɝɞɚ�ɜɵɛɢɪɚɟɬɫɹ�ɩɪɨɟɤɬ�1L�M��ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɢɡɛɟɠɚɬɶ�ɩɨɫɬɪɨɟɧɢɹ�
ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɞɢɚɝɪɚɦɦ�ɢ�ɫɨɤɪɚɬɢɬɶ�ɡɚɬɪɚɬɵ�ɧɚ�ɪɟɚɥɢɡɚɰɢɸ�ɦɟɬɨɞɚ�

ȿɫɥɢ� ɩɨɥɭɱɟɧɧɵɣ� ɩɚɤɟɬ� ɢɡ� ɬɪɺɯ� ɪɟɚɥɶɧɵɯ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɩɪɨɟɤɬɨɜ�
ɭɞɨɜɥɟɬɜɨɪɹɟɬ� ɢɡɛɪɚɧɧɵɦ� ɅɉɊ� ɤɪɢɬɟɪɢɹɦ� ɨɩɬɢɦɚɥɶɧɨɫɬɢ�� ɬɨ� ɧɚ� ɷɬɨɦ� ɩɪɨɰɟɫɫ�
ɨɩɬɢɦɢɡɚɰɢɢ�ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ��ɟɫɥɢ�ɧɟɬ�± ɩɪɨɢɡɜɨɞɢɬɫɹ�ɟɳɺ�ɨɞɧɚ�ɢɬɟɪɚɰɢɹ�ɢ�ɬɚɤ�
ɞɚɥɟɟ�

Ɇɨɞɟɥɶ� ɹɜɥɹɟɬɫɹ� ɥɢɧɟɣɧɨɣ� ɢ� ɩɨɷɬɨɦɭ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɯɨɪɨɲɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ� ɥɢɧɟɣɧɨɝɨ� ɩɪɨɝɪɚɦ�
ɦɢɪɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ� ɦɨɞɟɥɢ� ɩɨɡɜɨɥɹɟɬ� ɧɚɣɬɢ� ɧɚɢɥɭɱɲɢɣ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ�
ɡɚɬɪɚɬ� ɫɩɨɫɨɛ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɜɫɟɯ� ɷɬɚɩɨɜ� ɤɚɠɞɨɝɨ� ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ� ɩɪɨɟɤɬɚ��
ɩɪɢɦɟɧɢɬɟɥɶɧɨ�ɤ�ɭɫɥɨɜɢɹɦ�ɤɨɧɤɪɟɬɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ�

ɋɩɢɫɨɤ�ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɢ�ɥɢɬɟɪɚɬɭɪɵ

�� Ⱦɚɦɨɞɚɪɚɧ�Ⱥ��ɂɧɜɟɫɬɢɰɢɨɧɧɚɹ�ɨɰɟɧɤɚ��ɂɧɫɬɪɭɦɟɧɬɵ�ɢ�ɦɟɬɨɞɵ�ɨɰɟɧɤɢ�
ɥɸɛɵɯ�ɚɤɬɢɜɨɜ��ɉɟɪ��ɫ�ɚɧɝɥ��± Ɇ���ɂɡɞɚɬɟɥɶɫɬɜɨ��Ⱥɥɶɩɢɧɚ�ɉɚɛɥɢɲɟɪ�������

�� ɇɨɜɢɰɤɢɣ�ɇ� Ⱥ��ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɨɛɥɟɦɵ�ɢ�ɦɟɯɚɧɢɡɦɵ�ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ�
ɢɧɧɨɜɚɰɢɨɧɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɜ�Ɋɨɫɫɢɢ��± Ɇ���ɂɗ�ɊȺɇ�������

�� ɑɚɥɟɧɤɨ�Ⱥ��ɋɤɪɵɬɵɟ�ɪɟɡɟɪɜɵ�ɦɟɬɨɞɚ�ȼ��Ʌɟɨɧɬɶɟɜɚ�©ɡɚɬɪɚɬɵ±ɜɵɩɭɫɤª����
ȼɨɩɪɨɫɵ�ɷɤɨɧɨɦɢɤɢ��������ʋ���
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