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ɍȾɄ �����������

ɊȺɋɑȿɌ�ɁȺɆɄɇɍɌɕɏ�ɊȺɆ

əɪɟɦɟɧɤɨ ȿ�Ⱥ���ɤ�ɬ�ɧ���ɞɨɰ�
Ɉɞɟɫɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɚɤɚɞɟɦɢɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɢ�ɚɪɯɢɬɟɤɬɭɪɵ� ɝ��Ɉɞɟɫɫɚ

əɪɟɦɟɧɤɨ ɇ�Ⱥ���ɤ�ɬ�ɧ���ɞɨɰ���Ɇɢɪɨɧɟɧɤɨ ɂ�ɇ�
Ɉɞɟɫɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɨɪɫɤɨɣ�ɭɧɢɜɟɪɫɢɬɟɬ� ɝ��Ɉɞɟɫɫɚ

ɉɪɹɦɨɭɝɨɥɶɧɚɹ�ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ�ɪɚɦɚ�ɧɚ�ɭɩɪɭɝɨɦ�ɨɫɧɨɜɚɧɢɢ�ɫ�ɤɨɧɫɨɥɹɦɢ�
ɭ� ɧɢɠɧɟɝɨ� ɪɢɝɟɥɹ�� ɜɟɪɬɢɤɚɥɶɧɨɟ� ɩɨɩɟɪɟɱɧɨɟ� ɫɟɱɟɧɢɟ� ɤɨɬɨɪɨɣ� �ɪɢɫ� ��� ɢɦɟɟɬ�
ɛɨɥɶɲɭɸ� ɩɪɨɬɹɠɟɧɧɨɫɬɶ� ɜ� ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ� ɱɟɪɬɟɠɭ� ɧɚɩɪɚɜɥɟɧɢɢ��
ȼɵɞɟɥɟɧɧɵɣ� ɞɥɹ� ɪɚɫɱɟɬɚ� ɜ� ɩɨɩɟɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɷɥɟɦɟɧɬ� ɪɚɦɵ�ɲɢɪɢɧɨɣ�

�Ec  ɦ�ɩɪɢɧɢɦɚɟɬ�ɩɨ�ɜɟɪɯɧɟɦɭ ɪɢɝɟɥɸ�ɪɚɜɧɨɦɟɪɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ�ɧɚɝɪɭɡɤɭ�

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� YSS �ɉɚ��� ɚ� ɩɨ� ɧɢɠɧɟɦɭ� ɪɢɝɟɥɸ� ² ɧɚɝɪɭɡɤɭ� ɜ� ɜɢɞɟ� ɞɜɭɯ�

ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ�ɫɢɥ�ɩɨ� � ���3  ɤɇ�ɤɚɠɞɚɹ��ɩɪɢɥɨɠɟɧɧɵɯ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ������

ɦ�ɨɬ�ɫɟɪɟɞɢɧɵ�ɩɪɨɥɟɬɚ��Ʉ�ɫɬɨɣɤɚɦ�ɩɪɢɥɨɠɟɧɨ�ɛɨɤɨɜɨɟ�ɞɚɜɥɟɧɢɟ��Ɋɚɡɦɟɪɵ�ɫɬɨɟɤ�
ɢ�ɪɢɝɟɥɟɣ�ɞɚɧɵ�ɧɚ�Ɋɢɫ� ���Ɍɨɥɳɢɧɚ�ɩɥɢɬɵ�ɪɢɝɟɥɹ� ���K  ɦ��Ɇɨɦɟɧɬ�ɢɧɟɪɰɢɢ�

ɫɬɨɟɤ�ɢ�ɜɟɪɯɧɟɝɨ�ɪɢɝɟɥɹ� �- ɜ���ɪɚɡɚ�ɦɟɧɶɲɟ�ɦɨɦɟɧɬɚ�ɢɧɟɪɰɢɢ�ɧɢɠɧɟɝɨ�ɪɢɝɟɥɹ�

�- � � ��- - ��� Ɇɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ɠɟɥɟɡɨɛɟɬɨɧɚ� �
� ��� ��(  � Ɇɉɚ��

ɤɨɷɮɮɢɰɢɟɧɬ� ɉɭɚɫɫɨɧɚ� � �� �Y  �� Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɦɨɞɭɥɹ� ɞɟɮɨɪɦɚɰɢɢ�

ɨɫɧɨɜɚɧɢɹ� � ��(  Ɇɉɚ�� ɤɨɷɮɮɢɰɢɟɧɬ� ɉɭɚɫɫɨɧɚ� � ���Y  �� Ɋɚɫɱɟɬ�

ɩɪɨɢɡɜɨɞɢɥɫɹ� ɩɪɢ� ɜɵɫɨɬɟ� ɡɚɫɵɩɤɢ� � ����+  ɦ�� ȼ� ɤɚɱɟɫɬɜɟ� ɡɚɫɵɩɤɢ�

ɢɫɩɨɥɶɡɨɜɚɧɚ� ɝɥɢɧɚ� ɫ� ɭɞɟɥɶɧɵɦ� ɜɟɫɨɦ� ����J  ɤɇ�ɦ��� ɭɝɥɨɦ� ɜɧɭɬɪɟɧɧɟɝɨ�

ɬɪɟɧɢɹ� ��wM  q ɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�ɩɨɥɡɭɱɟɫɬɢ �M  �

ɇɨɪɦɚɬɢɜɧɨɟ�ɞɚɜɥɟɧɢɟ�ɝɪɭɧɬɚ�ɧɚ�ɨɛɪɚɡɟɰ�ɨɩɪɟɞɟɥɹɥɨɫɶ�ɩɨ�ɮɨɪɦɭɥɚɦ�>�@�

� �� � ���� ���� ��YSS + +J u  u  ɤɇ�ɦ

� �� � ���� ���� �����YSS + +J �  �  ɤɇ�ɦ

�� � �� ����� ����YST S + P �  �  ɤɇ�ɦ��������� ���

�� � ����� ����� �����YSDT S + P �  �  ɤɇ�ɦ

ɝɞɟ� � ��� � �� �����QWJP M q� | � ɤɨɷɮɮɢɰɢɟɧɬ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ɛɨɤɨɜɨɝɨ�

ɞɚɜɥɟɧɢɹ�



���

Ɋɢɫ�����ɉɪɹɦɨɭɝɨɥɶɧɚɹ�ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ�ɪɚɦɚ�ɧɚ�ɭɩɪɭɝɨɦ�ɨɫɧɨɜɚɧɢɢ

Ɋɢɫ�����ɋɯɟɦɚ�ɜɟɪɬɢɤɚɥɶɧɨɝɨ�ɢ�ɛɨɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɪɭɧɬɚ�ɧɚ�ɪɚɦɭ

ɋɯɟɦɚ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɜɟɪɯɧɢɣ� ɪɢɝɟɥɶ� ɢ� ɧɚ� ɫɬɟɧɤɢ� ɩɨɤɚɡɚɧɚ� ɧɚ� ɪɢɫ� ���Ⱦɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɝɪɭɧɬɚ�� ɢɡɝɢɛɚɸɳɢɯ� ɦɨɦɟɧɬɨɜ� ɢ� ɩɨɩɟɪɟɱɧɵɯ� ɫɢɥ� ɜ�
ɫɬɨɣɤɚɯ�ɪɚɦɵ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɮɨɪɦɭɥɵ�

� �� � � � �� �T [ T D [ + � � �

� �� � � � �� � �4 [ T[ D [ + � � � � ���

� ��� � � � � � �� ��0 [ T[ D [ + � � � �
ɋɢɫɬɟɦɚ�ɤɚɧɨɧɢɱɟɫɤɢɯ�ɭɪɚɜɧɟɧɢɣ�ɦɟɬɨɞɚ�ɫɢɥ�ɢɦɟɟɬ�ɜɢɞ�

� �� � �� � �; ; $D D� �  ����� � �� � �� � �; ; $D D� �  

ȼ�ɩɟɪɜɨɦ�ɤɚɧɨɧɢɱɟɫɤɨɦ�ɭɪɚɜɧɟɧɢɢ�ɱɟɪɟɡ� ��D ɨɛɨɡɧɚɱɟɧɨ�ɩɟɪɟɦɟɳɟɧɢɟ�ɜ�

ɧɚɩɪɚɜɥɟɧɢɢ�ɜɨɡɞɟɣɫɬɜɢɹ� �; ɨɬ�ɷɬɨɝɨ�ɠɟ�ɜɨɡɞɟɣɫɬɜɢɹ��ɑɟɪɟɡ� ��D ɨɛɨɡɧɚɱɟɧɨ�

ɩɟɪɟɦɟɳɟɧɢɟ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɬɨɝɨ�ɠɟ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɬ�ɜɨɡɞɟɣɫɬɜɢɹ� �; ��ɑɟɪɟɡ� �$

ɨɛɨɡɧɚɱɟɧɚ�ɫɭɦɦɚ�ɩɟɪɟɦɟɳɟɧɢɣ�ɜ�ɬɨɦ�ɠɟ�ɧɚɩɪɚɜɥɟɧɢɢ�ɨɬ�ɜɧɟɲɧɢɯ�ɧɚɝɪɭɡɨɤ� �3
ɢ� T ��ȼɨ�ɜɬɨɪɨɦ�ɤɚɧɨɧɢɱɟɫɤɨɦ�ɭɪɚɜɧɟɧɢɢ�ɚɧɚɥɨɝɢɱɧɵɟ�ɨɛɨɡɧɚɱɟɧɢɹ�ɨɬɧɨɫɹɬɫɹ�
ɤ�ɩɟɪɟɦɟɳɟɧɢɹɦ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɜɬɨɪɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�



���

ɉɟɪɟɦɟɳɟɧɢɹ� LND ɫɥɚɝɚɸɬɫɹ� ɢɡ� ɩɟɪɟɦɟɳɟɧɢɣ� ɜɫɥɟɞɫɬɜɢɟ� ɞɟɮɨɪɦɚɰɢɣ�

ɧɢɠɧɟɝɨ ɪɢɝɟɥɹ��ɤɨɬɨɪɵɟ�ɨɛɨɡɧɚɱɢɦ� LNE ��ɢ�ɞɟɮɨɪɦɚɰɢɣ�ɨɫɬɚɥɶɧɨɣ�ɱɚɫɬɢ�ɪɚɦɵ��

ɤɨɬɨɪɵɟ�ɨɛɨɡɧɚɱɢɦ�ɱɟɪɟɡ� LNG �

LN LN LNED G �
ȼɟɥɢɱɢɧɵ� LNG ɨɩɪɟɞɟɥɹɸɬɫɹ�ɩɪɢ�ɩɨɦɨɳɢ�ɢɧɬɟɝɪɚɥɚ�Ɇɨɪɚ�

� � �LN L N0 0 (- GVG  ¦ �³
ɝɞɟ� L0 ɢ� N0 ² ɡɧɚɱɟɧɢɹ�ɦɨɦɟɧɬɨɜ�ɨɬ�ɜɨɡɞɟɣɫɬɜɢɣ� L ɢ� N �

ɉɪɢ� ɭɱɟɬɟ� ɛɨɤɨɜɨɝɨ� ɞɚɜɥɟɧɢɹ� ɧɟɫɤɨɥɶɤɨ� ɢɡɦɟɧɢɥɢɫɶ� ɮɨɪɦɭɥɵ� ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɜɡɚɢɦɧɨɝɨ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ� ɢ� ɭɝɥɚ� ɩɨɜɨɪɨɬɚ�
ɜɟɪɯɧɟɝɨ�ɪɢɝɟɥɹ�

�
� �� ��� ����� �T D T+ (,G  � � � ������ �

� � �� ���� �T D T+ (,G  � � � ���

ɍɜɟɥɢɱɟɧɢɟ�ɢɡɝɢɛɚɸɳɢɯ�ɦɨɦɟɧɬɨɜ�ɜɫɥɟɞɫɬɜɢɟ�ɛɨɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɪɭɧɬɚ�

ɭɱɢɬɵɜɚɥɨɫɶ�ɬɚɤɠɟ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ� LTE �

Ȼɭɞɟɦ� ɫɱɢɬɚɬɶ�� ɱɬɨ� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɥɡɭɱɟɫɬɢ� ɛɟɬɨɧɚ� ɢ� ɝɪɭɧɬɚ� ɢɡɦɟɧɹɸɬɫɹ�
ɩɪɢɜɟɞɟɧɧɵɟ�ɦɨɞɭɥɢ� ɭɩɪɭɝɨɫɬɢ� ɛɟɬɨɧɚ� ɢ� ɝɪɭɧɬɚ��ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɩɨɥɡɭɱɟɫɬɢ�

�M  � � � ��� �( ( M � ���� � � ��� �( ( M � �

Ɋɚɫɫɦɨɬɪɟɧɵ� ɬɪɢ� ɤɨɦɛɢɧɚɰɢɢ� �ɫɨɱɟɬɚɧɢɹ�� ɞɥɢɬɟɥɶɧɵɯ� ɦɨɞɭɥɟɣ�
ɞɟɮɨɪɦɚɰɢɣ�ɛɟɬɨɧɚ�ɪɚɦɵ�ɢ�ɝɪɭɧɬɚ�

Ɋɢɫ�����Ɉɤɨɧɱɚɬɟɥɶɧɚɹ�ɷɩɸɪɚ�ɢɡɝɢɛɚɸɳɢɯ�ɦɨɦɟɧɬɨɜ��ɤɇɦ��ɜ�ɪɚɦɟ�
ɩɪɢ� � ���(  �Ɇɉɚ��ɢ� � ��(  �Ɇɉɚ������� ɩɪɢ� � ���(  �Ɇɉɚ��ɢ�

� ��(  �Ɇɉɚ���>�@� ɩɪɢ� � ���(  �Ɇɉɚ��ɢ� � ��(  �Ɇɉɚ�

Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɧɚ�ɪɢɫ� ��ɩɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɚ�ɛɟɡ�ɭɱɟɬɚ�ɛɨɤɨɜɨɝɨ�
ɞɚɜɥɟɧɢɹ�
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Ɋɢɫ�����Ɉɤɨɧɱɚɬɟɥɶɧɚɹ�ɷɩɸɪɚ�ɢɡɝɢɛɚɸɳɢɯ�ɦɨɦɟɧɬɨɜ��ɤɇɦ��ɜ�ɪɚɦɟ��ɛɟɡ�
ɭɱɟɬɚ�ɛɨɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɝɪɭɧɬɚ��� ɩɪɢ� � ���(  �Ɇɉɚ��ɢ� � ��(  �Ɇɉɚ������

ɩɪɢ� � ���(  �Ɇɉɚ��ɢ� � ��(  �Ɇɉɚ����>�@� ɩɪɢ� � ���(  �Ɇɉɚ��ɢ�

� ��(  �Ɇɉɚ�

ɉɪɨɢɫɯɨɞɹɳɟɟ� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɥɡɭɱɟɫɬɢ� ɢɡɦɟɧɟɧɢɟ� ɦɨɞɭɥɟɣ� ɭɩɪɭɝɨɫɬɢ�
ɦɚɬɟɪɢɚɥɚ� ɪɚɦɵ� ɢ� ɝɪɭɧɬɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ� ɭɫɢɥɢɣ� ɜ� ɪɚɦɟ��
ɇɚɢɛɨɥɶɲɟɟ� ɢɡɦɟɧɟɧɢɟ� ɢɡɝɢɛɚɸɳɢɯ� ɦɨɦɟɧɬɨɜ� 0 ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɧɢɠɧɟɦ�

ɪɢɝɟɥɟ�� ɩɪɢ� ɭɦɟɧɶɲɟɧɢɢ� �( ɜ� ɞɜɚ� ɪɚɡɚ� ɦɨɦɟɧɬ� ɜ� ɫɪɟɞɧɟɦ� ɫɟɱɟɧɢɢ� ɪɢɝɟɥɹ�

ɭɜɟɥɢɱɢɜɚɟɬɫɹ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�³ɭɩɪɭɝɢɦ´�ɪɚɫɱɟɬɨɦ��ɧɚ����� ����
ɇɚɢɛɨɥɶɲɟɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɜ� ɧɢɠɧɟɦ� ɪɢɝɟɥɟ�� ɩɪɢɱɟɦ�

ɛɨɤɨɜɨɟ�ɞɚɜɥɟɧɢɟ�ɝɪɭɧɬɚ�ɢɡɦɟɧɹɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɜɟɥɢɱɢɧɭ��ɧɨ�ɢ�ɡɧɚɤ ɢɡɝɢɛɚɸɳɟɝɨ�
ɦɨɦɟɧɬɚ�ɜ�ɫɟɪɟɞɢɧɟ�ɧɢɠɧɟɝɨ�ɪɢɝɟɥɹ�

Ʌɢɬɟɪɚɬɭɪɚ

��� əɪɟɦɟɧɤɨ� Ⱥ�� Ɏ��Ɇɟɯɚɧɢɤɚ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɤɨɧɫɬɪɭɤɰɢɣ�� ɧɚɭɱɧɨɟ� ɩɨɫɨɛɢɟ� >ɞɥɹ�
ɫɬɭɞ�� ɜɵɫɲ�� ɬɟɯɧ�� ɧɚɭɱɧ�� ɡɚɜɟɞ�@� �� Ⱥ�Ɏ� əɪɟɦɟɧɤɨ�� ɉ�Ƚ� Ȼɚɥɞɭɤ� � Ɉɞɟɫɫɚ��
ȼɧɟɲɪɟɤɥɚɦɦɫɟɪɜɢɫ��������� ���F�
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