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ɩɟɪɟɦɟɳɟɧɢɹ�ɫɵɩɭɱɢɯ�ɝɪɭɡɨɜ�ɫɨɫɬɚɜɥɹɟɬ������ɨɛɥɚɞɚɟɬ�ɜɵɫɨɤɨɣ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ�ɢ�
ɜɨɡɦɨɠɧɨɫɬɶɸ� ɩɨɥɧɨɣ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� ɹɜɥɹɟɬɫɹ�
ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ� ɜɢɞɨɜ� ɜɧɭɬɪɟɧɧɟɝɨ� ɢ� ɜɧɟɲɧɟɝɨ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ� >�-�@�� ɉɪɨɦɵɲɥɟɧɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɩɨɡɜɨɥɹɟɬ� ɛɨɥɟɟ� ɷɤɨɧɨɦɢɱɧɨ� ɪɟɲɚɬɶ�
ɝɟɧɟɪɚɥɶɧɵɟ� ɩɥɚɧɵ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɞɨɫɬɚɜɤɭ� ɦɚɫɫɨɜɵɯ� ɫɵɩɭɱɢɯ� ɝɪɭɡɨɜ�
�ɭɝɨɥɶ��ɪɭɞɚ��ɩɟɫɨɤ�ɢ�ɞɪ���ɧɚ�ɛɨɥɶɲɢɟ�ɪɚɫɫɬɨɹɧɢɹ��ɞɨ�����ɤɦ�ɢ�ɛɨɥɟɟ���Ʉɚɧɚɬɧɨ-ɩɨɞɜɟɫɧɨɣ�
ɬɪɚɧɫɩɨɪɬ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɜ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɭɝɨɥɶɧɨɣ��ɫɬɪɨɢɬɟɥɶɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ�� ɯɢɦɢɱɟɫɤɨɣ� ɢ� ɞɪ��� ɞɥɹ� ɜɧɭɬɪɟɧɧɢɯ� ɢ� ɜɧɟɲɧɢɯ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ�
�ɧɚɩɪɢɦɟɪ��ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ�ɨɬ�ɦɟɫɬ�ɞɨɛɵɱɢ�ɤ�ɩɭɧɤɬɚɦ�ɩɨɬɪɟɛɥɟɧɢɹ�ɢɥɢ�ɩɟɪɟɞɚɱɢ�ɧɚ�
ɞɪ��ɜɢɞɵ�ɬɪɚɧɫɩɨɪɬɚ��ɚ�ɩɨɪɨɞɵ�ɜ�ɨɬɜɚɥ���Ɇɨɧɨɪɟɥɶɫɨɜɵɣ�ɬɪɚɧɫɩɨɪɬ�ɩɪɢɦɟɧɹɟɬɫɹ�ɝɥɚɜɧɵɦ�
ɨɛɪɚɡɨɦ�ɜ�ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɜɧɭɬɪɢɰɟɯɨɜɨɝɨ�ɢ�ɦɟɠɰɟɯɨɜɨɝɨ�



 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� Ɍɟɯɧɢɱɟɫɤɢɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɷɬɨɝɨ� ɜɢɞɚ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ� ɹɜɥɹɸɬɫɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɬɚɥɢ�� ɩɨɞɜɟɫɧɵɟ� ɷɥɟɤɬɪɨɬɹɝɚɱɢ� ɢ� ɷɥɟɤɬɪɨɬɟɥɟɠɤɢ��
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ� ɢ� ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ� ɬɪɚɧɫɩɨɪɬ� ɨɛɥɚɞɚɟɬ� ɬɟɦɢ�ɠɟ� ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ�� ɱɬɨ� ɢ�
ɤɨɧɜɟɣɟɪɧɵɣ� ɬɪɚɧɫɩɨɪɬ�� ɢ� ɩɪɢɦɟɧɹɟɬɫɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɜɧɭɬɪɟɧɧɟɝɨ� ɢ� ɜɧɟɲɧɟɝɨ� ɬɪɚɧɫɩɨɪɬɚ�
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɜ� ɭɝɨɥɶɧɨɣ�� ɝɨɪɧɨɪɭɞɧɨɣ� ɢ� ɞɪ�� ɨɬɪɚɫɥɹɯ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� Ƚɢɞɪɨɬɪɚɧɫɩɨɪɬ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɭɞɚɥɟɧɢɹ� ɜ� ɨɬɜɚɥɵ� ɨɬɯɨɞɨɜ�
ɥɢɬɟɣɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɪɨɞɵ� ɧɚ� ɨɬɤɪɵɬɵɯ� ɝɨɪɧɵɯ� ɪɚɡɪɚɛɨɬɤɚɯ�� ɞɥɹ�
ɞɨɫɬɚɜɤɢ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ�� ɉɧɟɜɦɨɬɪɚɧɫɩɨɪɬ� ɩɪɢɦɟɧɹɟɬɫɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɜɧɭɬɪɟɧɧɟɝɨ�
ɉɪɨɦɵɲɥɟɧɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɜ�ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ�- ɞɥɹ�ɩɨɞɚɱɢ�ɦɚɬɟɪɢɚɥɨɜ�ɜ�ɥɢɬɟɣɧɵɟ�ɰɟɯɢ��
ɞɥɹ� ɞɨɫɬɚɜɤɢ� ɜ� ɜɵɪɚɛɨɬɤɢ� ɲɚɯɬ� ɡɚɤɥɚɞɨɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɬ�ɩ�� ɇɨɜɵɣ� ɜɢɞ�
ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɚ� - ɩɧɟɜɦɨɤɚɩɫɭɥɶɧɵɣ�� ɤɚɤ� ɢ� ɝɢɞɪɨɬɪɚɧɫɩɨɪɬ�� ɩɟɪɫɩɟɤɬɢɜɟɧ� ɞɥɹ�
ɩɟɪɟɦɟɳɟɧɢɹ� ɝɪɭɡɨɜ� ɧɚ� ɛɨɥɶɲɢɟ� ɪɚɫɫɬɨɹɧɢɹ�� ȼɵɛɨɪ� ɜɢɞɚ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�
ɩɪɨɢɡɜɨɞɢɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ�� ɬɪɭɞɨɺɦɤɨɫɬɶ� ɤɨɬɨɪɵɯ� ɦɨɠɟɬ�
ɛɵɬɶ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚɳɟɧɚ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɡɚɪɚɧɟɟ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ɨɛɥɚɫɬɟɣ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�
ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨɪɨɜ�
�ɧɚɩɪɢɦɟɪ�� ɝɪɭɡɨɩɨɬɨɤɚ�� ɞɚɥɶɧɨɫɬɢ� ɩɟɪɟɜɨɡɨɤ�� ɪɟɥɶɟɮɚ� ɦɟɫɬɧɨɫɬɢ� ɢ� ɬ�ɩ���� Ɍɟɯɧɢɱɟɫɤɢɣ�
ɩɪɨɝɪɟɫɫ� ɜ� ɨɛɥɚɫɬɢ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɥɟɞɭɸɳɢɦɢ� ɝɥɚɜɧɵɦɢ�
ɧɚɩɪɚɜɥɟɧɢɹɦɢ� 

- ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɚɛɨɬ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɧɟɞɪɟɧɢɹ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɣ� ɜɟɫɶ� ɩɪɨɰɟɫɫ�
ɩɪɨɢɡɜɨɞɫɬɜɚ��ɜɤɥɸɱɚɹ�ɪɚɛɨɬɵ��ɜɵɩɨɥɧɹɟɦɵɟ�ɩɪɨɦɵɲɥɟɧɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ; 

- ɪɚɡɪɚɛɨɬɤɢ� ɜɡɚɢɦɨɭɜɹɡɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫ�
ɦɚɝɢɫɬɪɚɥɶɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ� 

-  ɪɚɡɜɢɬɢɟ�ɧɨɜɵɯ�ɮɨɪɦ�ɨɪɝɚɧɢɡɚɰɢɢ�ɭɩɪɚɜɥɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɚɜɬɨɦɨɛɢɥɶɧɵɦ�
ɩɪɨɦɵɲɥɟɧɧɵɦ� ɬɪɚɧɫɩɨɪɬ� ɧɚ� ɨɫɧɨɜɟ� ɨɛɴɟɞɢɧɟɧɢɹ� ɢɯ� ɜ� ɤɪɭɩɧɵɟ� ɨɬɪɚɫɥɟɜɵɟ� ɢ�
ɦɟɠɨɬɪɚɫɥɟɜɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɤɨɦɛɢɧɚɬɵ�� ɨɪɝɚɧɢɡɚɰɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɛɚɡ� ɩɨ�
ɪɟɦɨɧɬɭ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɬɟɯɧɢɤɢ�� ɜɧɟɞɪɟɧɢɟ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ�ɦɟɠɰɟɯɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�
ɡɚɪɚɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɧɵɦ� ɦɚɪɲɪɭɬɚɦ� ɢ� ɝɪɚɮɢɤɚɦ� �ɪɚɫɩɢɫɚɧɢɸ��� ɜɧɟɞɪɟɧɢɟ�
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɤɚɤ� ɩɨɞɫɢɫɬɟɦɵ� Ⱥɋɍ�
ɩɪɟɞɩɪɢɹɬɢɣ� 

- ɦɟɯɚɧɢɡɚɰɢɹ�ɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɹ�ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢ�ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ�
ɪɚɛɨɬ�ɢ� ɜɧɟɞɪɟɧɢɟ�ɧɨɜɨɣ� ɬɟɯɧɢɤɢ�� ɨɫɨɛɟɧɧɨ�ɧɟɩɪɟɪɵɜɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ɚ� ɬɚɤɠɟ�ɧɚɭɱɧɨɣ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɬɪɭɞɚ�� ɩɟɪɟɞɨɜɨɝɨ� ɨɩɵɬɚ� ɢ� ɞɨɫɬɢɠɟɧɢɣ� ɧɚɭɤɢ� ɢ� ɬɟɯɧɢɤɢ�� ɇɚɢɛɨɥɟɟ�
ɚɤɬɭɚɥɶɧɵɦɢ� ɜɨɩɪɨɫɚɦɢ� ɞɥɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɹɜɥɹɸɬɫɹ�� ɩɨɜɵɲɟɧɢɟ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ�� ɨɛɧɨɜɥɟɧɢɟ� ɢ� ɭɥɭɱɲɟɧɢɟ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ�� ɚ� ɬɚɤɠɟ�
ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɪɟɦɨɧɬɧɨɣ� ɛɚɡɵ�� Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɷɬɢɯ� ɡɚɞɚɱ� ɩɪɟɞɩɨɥɚɝɚɥɚɫɶ� ɩɨɞɝɨɬɨɜɤɚ�
ɩɪɟɞɥɨɠɟɧɢɣ� ɩɨ� ɨɛɧɨɜɥɟɧɢɸ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɧɚ�
ɩɪɨɦɵɲɥɟɧɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ��Ȼɭɞɭɬ�ɪɚɡɪɚɛɨɬɚɧɵ�ɬɟɯɧɢɱɟɫɤɢɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɬɪɚɧɫɩɨɪɬɧɵɦ�
ɫɪɟɞɫɬɜɚɦ� ɧɨɜɨɝɨ� ɩɨɤɨɥɟɧɢɹ� ɞɥɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� Ʉɪɨɦɟ�
ɬɨɝɨ� ɝɨɬɨɜɹɬɫɹ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɪɚɡɜɢɬɢɸ� ɫɟɪɜɢɫɧɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɢ� ɪɟɦɨɧɬɚ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɟɣ�� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɬɟɯɧɢɤɢ� ɞɥɹ�
ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ɉɪɨɦɵɲɥɟɧɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɨɫɭɳɟɫɬɜɥɹɟɬ� ɩɟɪɟɜɨɡɤɢ�
ɜɧɭɬɪɢɰɟɯɨɜɵɟ�� ɦɟɠɰɟɯɨɜɵɟ�� ɫɨ� ɫɤɥɚɞɨɜ� ɩɪɟɞɩɪɢɹɬɢɣ� ɜ� ɰɟɯɚ�� ɢɡ� ɰɟɯɨɜ� ɧɚ� ɫɤɥɚɞɵ�
ɩɪɟɞɩɪɢɹɬɢɣ�� ɚ� ɬɚɤɠɟ�ɩɨɞɜɨɡ�ɩɪɨɞɭɤɰɢɢ�ɧɚ�ɦɚɝɢɫɬɪɚɥɶɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɢ�ɜɵɜɨɡ� ɝɪɭɡɨɜ�ɧɚ�
ɫɤɥɚɞɵ� ɢ� ɜ� ɰɟɯɚ� ɩɪɟɞɩɪɢɹɬɢɣ�� ȼɨ� ɜɧɭɬɪɢɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɟɪɟɜɨɡɤɚɯ� ɢɫɩɨɥɶɡɭɸɬɫɹ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɩɭɬɢ�� ɚɜɬɨɦɨɛɢɥɢ� ɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɜɢɞɵ� ɬɪɚɧɫɩɨɪɬɚ�
�ɦɨɧɨɪɟɥɶɫɨɜɵɟ� ɢ� ɤɚɧɚɬɧɵɟ� ɞɨɪɨɝɢ�� ɥɟɧɬɨɱɧɵɟ� ɢ� ɞɪɭɝɢɟ� ɤɨɧɜɟɣɟɪɵ� ɢ� ɬ�ɞ����
ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɜɢɞɵ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɜɨɟɦ�ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�ɦɟɬɚɥɥɭɪɝɢɢ�
�ɱɟɪɧɨɣ� ɢ� ɰɜɟɬɧɨɣ��� ɭɝɨɥɶɧɨɣ�� ɯɢɦɢɱɟɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɢ� ɜ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�
ɫɬɪɨɢɬɟɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ȼɧɟɞɪɟɧɢɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ�� ɤɚɤ�
ɩɨɤɚɡɵɜɚɸɬ� ɪɚɫɱɟɬɵ�� ɨɤɚɡɵɜɚɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɟɟ�� ɱɟɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɢɥɢ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�� ɱɬɨ�� ɜ� ɤɨɧɟɱɧɨɦ� ɫɱɟɬɟ�� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɸ� ɬɪɚɧɫɩɨɪɬɧɵɯ�



 

ɢɡɞɟɪɠɟɤ�� ɩɨɜɵɲɟɧɢɸ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɜ� ɰɟɥɨɦ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɋɩɟɰɢɮɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɨɩɪɟɞɟɥɹɸɬ�
ɫɮɟɪɵ� ɢɯ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɗɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ�
ɬɟɦ� ɢɥɢ� ɢɧɵɦ� ɜɢɞɨɦ� ɬɪɚɧɫɩɨɪɬɚ� ɡɚɜɢɫɹɬ� ɨɬ� ɦɧɨɝɢɯ� ɮɚɤɬɨɪɨɜ�� ɪɨɞɚ� ɝɪɭɡɨɜ�� ɪɚɡɦɟɪɚ� ɢ�
ɭɫɥɨɜɢɣ�ɩɟɪɟɜɨɡɨɤ��ɧɚɥɢɱɢɹ�ɢ�ɩɪɨɬɹɠɟɧɧɨɫɬɢ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ��ɫɬɟɩɟɧɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɢ�
ɦɟɯɚɧɢɡɚɰɢɢ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ�� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ�
ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ��ɧɚɥɢɱɢɹ�ɢ�ɪɚɡɦɟɳɟɧɢɹ�ɫɤɥɚɞɨɜ�ɢ�ɬ�ɞ�� 

ȼ� ɧɨɪɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɫɥɟɞɭɸɳɢɟ� ɫɮɟɪɵ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɞɥɹ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ��
ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�- ɩɟɪɟɜɨɡɤɢ�ɦɚɫɫɨɜɵɯ�ɝɪɭɡɨɜ��ɤɚɦɟɧɧɵɣ�ɭɝɨɥɶ��ɪɭɞɚ��ɱɟɪɧɵɟ�
ɢ� ɰɜɟɬɧɵɟ� ɦɟɬɚɥɥɵ�� ɥɟɫɧɵɟ� ɢ� ɫɬɪɨɢɬɟɥɶɧɵɟ� ɝɪɭɡɵ�� ɦɢɧɟɪɚɥɶɧɵɟ� ɭɞɨɛɪɟɧɢɹ� ɢ� ɞɪ��� ɧɚ�
ɞɚɥɶɧɢɟ� ɢ� ɫɪɟɞɧɢɟ� ɪɚɫɫɬɨɹɧɢɹ� �ɨɫɨɛɟɧɧɨ� ɜ� ɲɢɪɨɬɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ��� ɚ� ɦɟɠɞɭ�
ɩɪɟɞɩɪɢɹɬɢɹɦɢ�� ɢɦɟɸɳɢɦɢ� ɩɨɞɴɟɡɞɧɵɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɩɭɬɢ�� - ɢ� ɧɚ� ɫɪɚɜɧɢɬɟɥɶɧɨ�
ɤɨɪɨɬɤɢɟ�� ɇɚɥɢɱɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɦɟɠɞɭ� ɤɨɪɪɟɫɩɨɧɞɢɪɭɸɳɢɦɢ�
ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɩɪɢ� ɦɚɫɫɨɜɵɯ� ɩɨɬɨɤɚɯ� ɝɪɭɡɨɜ� ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɹɟɬ� ɫɮɟɪɵ�
ɷɮɮɟɤɬɢɜɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ��ɬɚɤ�ɤɚɤ�ɫɨɡɞɚɟɬ�ɭɫɥɨɜɢɹ�ɞɥɹ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɦɟɯɚɧɢɡɚɰɢɢ� ɢ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ�� ɩɨɜɵɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ�
ɩɟɪɟɜɨɡɨɤ� ɢ� ɫɨɯɪɚɧɧɨɫɬɢ� ɝɪɭɡɨɜ�� ȼ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɞɚɠɟ� ɩɪɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ�
ɝɪɭɡɨɨɛɨɪɨɬɟ��ɦɟɧɟɟ���-���ɬɵɫ��ɬ  ɜ�ɝɨɞ��� 

Ɋɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɬɪɚɧɫɩɨɪɬɚ�
ɞɨɥɠɧɵ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ� ɜɨ� ɜɡɚɢɦɨɫɜɹɡɢ�� ɨɛɟɫɩɟɱɢɜɚɹ� ɟɞɢɧɨɨɛɪɚɡɢɟ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ�
ɨɛɫɥɭɠɢɜɚɧɢɹ�ɤɥɢɟɧɬɨɜ��ȿɞɢɧɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɞɨɫɬɢɝɚɟɬɫɹ�ɜ�� 

- ɬɟɯɧɢɱɟɫɤɨɣ� ɫɮɟɪɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɤɨɬɨɪɚɹ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɭɧɢɮɢɤɚɰɢɸ��
ɫɬɚɧɞɚɪɬɢɡɚɰɢɸ� ɢ� ɫɨɝɥɚɫɨɜɚɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɪɚɡɧɵɯ� ɜɢɞɨɜ�
ɬɪɚɧɫɩɨɪɬɚ�� ɚ� ɬɚɤɠɟ� ɩɪɨɩɭɫɤɧɨɣ� ɢ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�
ɫɢɫɬɟɦ�� 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɫɮɟɪɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɤɨɬɨɪɚɹ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɟɞɢɧɫɬɜɨɦ�
ɬɟɯɧɨɥɨɝɢɢ��ɫɨɜɦɟɳɟɧɧɵɯ�ɢ�ɜɡɚɢɦɨɭɜɹɡɚɧɧɵɯ�ɝɪɚɮɢɤɨɜ�ɪɚɛɨɬɵ�ɬɪɚɧɫɩɨɪɬɚ��ɨɬɩɪɚɜɢɬɟɥɟɣ�
ɢ�ɩɨɥɭɱɚɬɟɥɟɣ�ɝɪɭɡɨɜ��ɧɟɩɪɟɪɵɜɧɵɯ�ɩɥɚɧɨɜ-ɝɪɚɮɢɤɨɜ�ɪɚɛɨɬɵ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ�� 

- ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɫɮɟɪɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɤɨɬɨɪɚɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɫɨɜɦɟɫɬɢɦɨɫɬɶ�
ɢɧɮɨɪɦɚɰɢɢ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ��ɮɨɪɦɚɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ�� ɫɤɨɪɨɫɬɢ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɜɵɞɚɱɟ�
ɢɧɮɨɪɦɚɰɢɢ�ɨɞɧɢɦ�ɜɢɞɨɦ�ɬɪɚɧɫɩɨɪɬɚ�ɞɥɹ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɧɚ�ɞɪɭɝɨɦ�� 

- ɩɪɚɜɨɜɨɣ� ɫɮɟɪɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɨɫɧɨɜɭ� ɤɨɬɨɪɨɣ� ɫɨɫɬɚɜɥɹɸɬ� ɍɫɬɚɜ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ��ɍɫɬɚɜ�ɜɧɭɬɪɟɧɧɟɝɨ�ɜɨɞɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ��Ʉɨɞɟɤɫ�ɬɨɪɝɨɜɨɝɨ�
ɦɨɪɟɩɥɚɜɚɧɢɹ��ɍɫɬɚɜ� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ɫɛɨɪɧɢɤ� ɩɪɚɜɢɥ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɬɚɪɢɮɨɜ��
ɩɪɚɜɢɥɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ�� 

- ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɫɮɟɪɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��ɨɫɧɨɜɭ�ɤɨɬɨɪɨɣ�ɫɨɫɬɚɜɥɹɟɬ� ɟɞɢɧɚɹ�ɫɢɫɬɟɦɚ�
ɩɥɚɧɢɪɨɜɚɧɢɹ�� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɟɪɟɜɨɡɨɤ� ɩɨ� ɜɢɞɚɦ� ɬɪɚɧɫɩɨɪɬɚ�� ɧɚɥɢɱɢɟ� ɢɥɢ� ɨɬɫɭɬɫɬɜɢɟ�
ɪɟɫɭɪɫɨɜ. 

ȼɡɚɢɦɨɫɜɹɡɶ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɪɚɡɥɢɱɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɨɞɫɢɫɬɟɦ� ɜ� ɨɛɳɟɣ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ� ɫɬɪɚɧɵ� �ɪɟɝɢɨɧɚ��� ɉɪɢ� ɷɬɨɦ� ɤɚɠɞɵɣ� ɜɢɞ�
ɬɪɚɧɫɩɨɪɬɚ� ɨɫɭɳɟɫɬɜɥɹɟɬ� ɩɟɪɟɜɨɡɤɢ� ɜ� ɧɚɢɜɵɝɨɞɧɟɣɲɟɣ� ɞɥɹ� ɧɟɝɨ� ɫɮɟɪɟ�� ɚ� ɤɨɦɩɥɟɤɫɧɚɹ�
ɟɞɢɧɚɹ� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ� ɜ� ɰɟɥɨɦ� ɩɪɢɡɜɚɧɚ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɩɨɥɧɨɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ�
ɩɨɬɪɟɛɧɨɫɬɟɣ� ɨɛɳɟɫɬɜɚ� ɜ� ɩɟɪɟɜɨɡɤɚɯ� ɝɪɭɡɨɜ� ɢ� ɩɚɫɫɚɠɢɪɨɜ�� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɪɚɡɥɢɱɧɵɯ�
ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɜɨ� ɦɧɨɝɨɦ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɱɟɬɤɨɫɬɶɸ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�
ɨɛɳɟɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ� 

ɂɡɭɱɟɧɢɟ� ɫɩɪɨɫɚ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɭɫɥɭɝɢ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�� ɱɬɨ� ɨɞɧɢɦ� ɢɡ� ɝɥɚɜɧɵɯ�
ɬɪɟɛɨɜɚɧɢɣ�ɤɥɢɟɧɬɨɜ�ɤ�ɪɚɛɨɬɟ�ɬɪɚɧɫɩɨɪɬɚ�ɹɜɥɹɟɬɫɹ�ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ�ɨɬɩɪɚɜɤɢ�ɢ�ɞɨɫɬɚɜɤɢ�
ɝɪɭɡɨɜ��ɋɜɹɡɚɧɨ�ɷɬɨ�ɫɨ�ɫɬɪɟɦɥɟɧɢɟɦ�ɛɨɥɶɲɢɧɫɬɜɚ�ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ�ɤ�ɫɨɤɪɚɳɟɧɢɸ�ɡɚɩɚɫɨɜ�
ɤɚɤ�ɜ�ɫɮɟɪɟ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɬɚɤ�ɢ�ɜ�ɫɮɟɪɟ�ɨɛɪɚɳɟɧɢɹ��ɩɨɫɤɨɥɶɤɭ�ɢɯ�ɡɚɬɪɚɬɵ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�
ɡɚɩɚɫɨɜ�ɫɨɫɬɚɜɥɹɸɬ�ɩɨ�ɪɹɞɭ�ɨɬɪɚɫɥɟɣ�����ɢ�ɛɨɥɟɟ�ɨɬ�ɫɬɨɢɦɨɫɬɢ�ɜɵɩɭɫɤɚɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ��



 

Ɉɬɫɭɬɫɬɜɢɟ� ɝɚɪɚɧɬɢɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɞɨɫɬɚɜɤɢ� ɢɥɢ� ɨɬɩɪɚɜɤɢ� ɬɪɟɛɭɟɦɨɝɨ� ɝɪɭɡɚ��
ɜɨɡɦɨɠɧɨɫɬɶ� ɨɬɤɚɡɚ� ɢɥɢ� ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ� ɨɬɤɥɚɞɵɜɚɧɢɹ� ɡɚɹɜɤɢ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� ɛɵɥɢ�
ɯɚɪɚɤɬɟɪɧɵɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɫɥɨɠɢɜɲɟɣɫɹ�ɭ�ɧɚɫ�ɜ ɫɬɪɚɧɟ�ɫɢɫɬɟɦɵ�ɪɚɛɨɬɵ�ɬɪɚɧɫɩɨɪɬɚ��ȼ�
ɰɟɥɨɦ�ɞɨɫɬɚɜɤɚ�ɩɪɨɞɭɤɰɢɢ�ɪɚɫɩɚɞɚɟɬɫɹ�ɧɚ�ɪɹɞ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɤɨɧɤɪɟɬɧɵɯ�ɨɬɞɟɥɶɧɵɯ�
ɷɬɚɩɨɜ�� ɡɚɱɚɫɬɭɸ�ɧɟ� ɫɜɹɡɚɧɧɵɯ�ɦɟɠɞɭ� ɫɨɛɨɣ�ɢ� ɜɵɩɨɥɧɹɟɦɵɯ�ɪɚɡɧɵɦɢ�ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ��
ɉɨɷɬɨɦɭ� ɨɩɬɢɦɢɡɚɰɢɹ� ɬɚɤɨɣ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ� ɫɢɫɬɟɦɵ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠɧɭɸ� ɡɚɞɚɱɭ�� Ɍɪɚɧɫɩɨɪɬɧɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɢ� ɟɝɨ� ɯɚɪɚɤɬɟɪ� ɜɨ� ɦɧɨɝɨɦ�
ɨɩɪɟɞɟɥɹɟɬ�ɫɩɪɨɫ�ɧɚ�ɩɟɪɟɜɨɡɤɢ��Ʉ�ɩɚɪɚɦɟɬɪɚɦ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ�ɫɩɪɨɫ��ɦɨɠɧɨ�ɨɬɧɟɫɬɢ� 

- ɪɨɞ� ɝɪɭɡɚ� �ɜɢɞ�ɩɨɟɡɞɤɢ��ɢ� ɨɛɴɟɦ�ɩɟɪɟɜɨɡɨɤ�� ɪɚɡɦɟɪɵ�ɨɛɫɥɭɠɢɜɚɟɦɨɣ� ɬɟɪɪɢɬɨɪɢɢ��
ɪɟɝɭɥɹɪɧɨɫɬɶ�ɝɪɭɡɨɩɨɬɨɤɨɜ��ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�� 

- ɫɪɨɱɧɨɫɬɶ� ɢ� ɜɪɟɦɹ� ɞɨɫɬɚɜɤɢ�� ɭɪɨɜɟɧɶ� ɬɚɪɢɮɨɜ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɯɪɚɧɟɧɢɹ� ɬɨɜɚɪɨɜ�
�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɫɬɨɹ-ɩɟɪɟɫɚɞɤɢ�� ɜ� ɰɢɤɥɟ� ɞɨɫɬɚɜɤɢ�� ɸɪɢɞɢɱɟɫɤɨɟ� ɩɨɥɨɠɟɧɢɟ�
ɨɬɩɪɚɜɢɬɟɥɹ�ɢɥɢ�ɩɨɥɭɱɚɬɟɥɹ��ɩɪɟɞɩɪɢɹɬɢɟ�ɢɥɢ�ɱɚɫɬɧɨɟ�ɥɢɰɨ��� 

ɋɩɪɨɫ� ɧɨɫɢɬ� ɥɨɤɚɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ� ɢ� ɧɚ� ɟɝɨ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɢ� ɤɚɱɟɫɬɜɟɧɧɵɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɥɢɹɟɬ�ɩɨɤɭɩɚɬɟɥɶɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ��ɫɭɳɟɫɬɜɭɸɳɚɹ�ɜ�ɞɚɧɧɨɦ�ɤɨɧɤɪɟɬɧɨɦ�
ɦɟɫɬɟ��ɬɚɤ�ɤɚɤ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɧɟɟ�ɢɡɦɟɧɹɟɬɫɹ�ɫɩɪɨɫ� 

ȼɵɛɨɪ� ɜɢɞɚ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɨɜ��ɬɪɭɞɨɺɦɤɨɫɬɶ�ɤɨɬɨɪɵɯ�ɦɨɠɟɬ�ɛɵɬɶ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚɳɟɧɚ�ɩɪɢ�
ɧɚɥɢɱɢɢ� ɡɚɪɚɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɨɛɥɚɫɬɟɣ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ�
ɬɪɚɧɫɩɨɪɬɚ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨɪɨɜ� �ɧɚɩɪɢɦɟɪ�� ɝɪɭɡɨɩɨɬɨɤɚ�� ɞɚɥɶɧɨɫɬɢ�
ɩɟɪɟɜɨɡɨɤ��ɪɟɥɶɟɮɚ�ɦɟɫɬɧɨɫɬɢ�ɢ�ɬ�ɩ��� 

Ɍɟɯɧɢɱɟɫɤɢɣ� ɩɪɨɝɪɟɫɫ� ɜ� ɨɛɥɚɫɬɢ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɫɥɟɞɭɸɳɢɦɢ�ɝɥɚɜɧɵɦɢ�ɧɚɩɪɚɜɥɟɧɢɹɦɢ�� 

- ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɚɛɨɬ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɧɟɞɪɟɧɢɹ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɣ� ɜɟɫɶ� ɩɪɨɰɟɫɫ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɜɤɥɸɱɚɹ� ɪɚɛɨɬɵ�� ɜɵɩɨɥɧɹɟɦɵɟ� ɩɪɨɦɵɲɥɟɧɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ�� ɪɚɡɪɚɛɨɬɤɢ�
ɜɡɚɢɦɨɭɜɹɡɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫ� ɦɚɝɢɫɬɪɚɥɶɧɵɦ�
ɬɪɚɧɫɩɨɪɬɨɦ�� 

- ɪɚɡɜɢɬɢɟ� ɧɨɜɵɯ� ɮɨɪɦ� ɨɪɝɚɧɢɡɚɰɢɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɧɚ�
ɨɫɧɨɜɟ� ɨɛɴɟɞɢɧɟɧɢɹ� ɢɯ� ɜ� ɤɪɭɩɧɵɟ� ɨɬɪɚɫɥɟɜɵɟ� ɢ� ɦɟɠɨɬɪɚɫɥɟɜɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ�
ɤɨɦɛɢɧɚɬɵ��ɨɪɝɚɧɢɡɚɰɢɹ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɛɚɡ�ɩɨ�ɪɟɦɨɧɬɭ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɬɟɯɧɢɤɢ� 

- ɜɧɟɞɪɟɧɢɟ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ� ɦɟɠɰɟɯɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ� ɩɨ� ɡɚɪɚɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɧɵɦ�
ɦɚɪɲɪɭɬɚɦ�ɢ�ɝɪɚɮɢɤɚɦ��ɪɚɫɩɢɫɚɧɢɸ�� 

- ɜɧɟɞɪɟɧɢɟ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɤɚɤ�
ɩɨɞɫɢɫɬɟɦɵ�Ⱥɋɍ�ɩɪɟɞɩɪɢɹɬɢɣ��ɦɟɯɚɧɢɡɚɰɢɹ�ɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɹ�ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢ�
ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ� ɪɚɛɨɬ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɧɨɜɨɣ� ɬɟɯɧɢɤɢ�� ɨɫɨɛɟɧɧɨ� ɧɟɩɪɟɪɵɜɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ��ɚ�ɬɚɤɠɟ�ɧɚɭɱɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɬɪɭɞɚ��ɩɟɪɟɞɨɜɨɝɨ�ɨɩɵɬɚ�ɢ�ɞɨɫɬɢɠɟɧɢɣ�ɧɚɭɤɢ�ɢ�
ɬɟɯɧɢɤɢ 

Ɋɟɚɥɢɡɚɰɢɹ� ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɪɚɡɜɢɬɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɩɨɡɜɨɥɢɬ�
ɪɟɲɢɬɶ�ɨɫɧɨɜɧɵɟ�ɡɚɞɚɱɢ��ɫɬɨɹɳɢɟ�ɩɟɪɟɞ�ɫɬɪɚɧɨɣ��ɚ�ɢɦɟɧɧɨ�� 

- ɩɨɤɚɡɚɬɟɥɢ� ɦɨɛɢɥɶɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɩɪɢɛɥɢɡɹɬɫɹ� ɤ� ɭɪɨɜɧɸ� ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧ�� ɱɬɨ�
ɛɭɞɟɬ� ɨɞɧɢɦ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɮɚɤɬɨɪɨɜ� ɩɨɜɵɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɤɚɩɢɬɚɥɚ� ɜ�
ɫɬɪɚɧɟ�� 

- ɫɧɢɡɢɬɫɹ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɞɨɫɬɭɩɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɪɟɝɢɨɧɨɜ�ɢ�ɫɨɰɢɚɥɶɧɵɯ�ɝɪɭɩɩ�ɨɛɳɟɫɬɜɚ�� 

- ɩɨɜɵɫɢɬɫɹ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɬɨɜɚɪɨɜ� ɢ� ɭɫɥɭɝ� ɧɚ� ɦɢɪɨɜɵɯ�
ɪɵɧɤɚɯ�ɜɫɥɟɞɫɬɜɢɟ�ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɫɬɪɚɧɵ�� 

- ɪɨɫɬ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɢ�ɝɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ�ɩɨɡɜɨɥɢɬ�
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɢɡɞɟɪɠɤɢ� ɷɤɨɧɨɦɢɤɢ� ɢ� ɩɨɜɵɫɢɬɶ� ɞɨɫɬɭɩɧɨɫɬɶ�
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ�ɞɥɹ�ɧɚɫɟɥɟɧɢɹ�� 

Ⱦɥɹ� ɫɨɡɞɚɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɣ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ�
ɧɟɨɛɯɨɞɢɦɵ���ɨɫɧɨɜɧɵɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ�� 



 

- ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɟ�ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɭɫɥɭɝɢ�� 
- ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ� ɛɟɡɨɩɚɫɧɵɟ� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ� ɢ�

ɬɪɚɧɫɩɨɪɬɧɵɟ� ɫɪɟɞɫɬɜɚ�� ɤɨɬɨɪɵɟ� ɧɟɨɛɯɨɞɢɦɵ� ɜ� ɬɨɣ� ɦɟɪɟ�� ɜ� ɤɨɬɨɪɨɣ� ɨɧɢ� ɨɛɟɫɩɟɱɚɬ�
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɟ�ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɭɫɥɭɝɢ�� 

- ɫɨɡɞɚɧɢɟ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɩɪɟɜɵɲɟɧɢɹ� ɭɪɨɜɧɹ� ɩɪɟɞɥɨɠɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ɧɚɞ�
ɫɩɪɨɫɨɦ��ɜ�ɩɪɨɬɢɜɧɨɦ�ɫɥɭɱɚɟ�ɤɨɧɤɭɪɟɧɬɧɨɣ�ɫɪɟɞɵ�ɧɟ�ɛɭɞɟɬ��� 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ�� ɜɢɞ� ɬɪɚɧɫɩɨɪɬɚ�� ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ�
ɩɨ� ɪɟɥɶɫɨɜɵɦ� ɩɭɬɹɦ� ɜ� ɜɚɝɨɧɚɯ� ɫ� ɩɨɦɨɳɶɸ� ɥɨɤɨɦɨɬɢɜɧɨɣ� ɢɥɢ� ɦɨɬɨɪ-ɜɚɝɨɧɧɨɣ� ɬɹɝɢ��
ɋɨɜɪɟɦɟɧɧɵɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ� - ɪɟɡɭɥɶɬɚɬ� ɞɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɪɚɡɜɢɬɢɹ�
ɫɟɬɢ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɢ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɨɬɞɟɥɶɧɵɯ� ɢɯ� ɷɥɟɦɟɧɬɨɜ�� ɩɭɬɢ�� ɫɬɚɧɰɢɢ��
ɜɚɝɨɧɨɜ�� ɫɪɟɞɫɬɜ� ɬɹɝɢ�� ɫɢɝɧɚɥɢɡɚɰɢɢ�� ɫɜɹɡɢ� ɢ� ɞɪ�� ȼɨɡɧɢɤɧɨɜɟɧɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ� ɬɟɫɧɨ� ɫɜɹɡɚɧɨ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɤɪɭɩɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɨɫɨɛɟɧɧɨ�
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ�ɢ�ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ��ɋ�ɪɚɡɜɢɬɢɟɦ�ɤɚɩɢɬɚɥɢɡɦɚ�ɜ�ɤɨɧɰɟ���� - ɧɚɱɚɥɟ����
ɜɜ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɢɥɚɫɶ� ɫɬɪɭɤɬɭɪɚ� ɝɪɭɡɨɨɛɨɪɨɬɚ�� ɜɨɡɧɢɤɥɚ� ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɦɚɫɫɨɜɵɯ�
ɩɟɪɟɜɨɡɤɚɯ� ɠɟɥɟɡɧɨɣ� ɪɭɞɵ�� ɭɝɥɹ�� ɥɟɫɧɵɯ� ɢ� ɫɬɪɨɢɬɟɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɞɪ�� ɀɟɥɟɡɧɵɟ�
ɞɨɪɨɝɢ� - ɷɬɨ� ɢɬɨɝɢ� ɫɚɦɵɯ� ɝɥɚɜɧɵɯ� ɨɬɪɚɫɥɟɣ� ɤɚɩɢɬɚɥɢɫɬɢɱɟɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��
ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɣ� ɢ� ɠɟɥɟɡɨɞɟɥɚɬɟɥɶɧɨɣ�� ɢɬɨɝɢ� - ɢ� ɧɚɢɛɨɥɟɟ� ɧɚɝɥɹɞɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɪɚɡɜɢɬɢɹ�ɦɢɪɨɜɨɣ�ɬɨɪɝɨɜɥɢ� 

Ɋɟɚɥɢɡɚɰɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɬɪɚɬɟɝɢɢ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɣ� ɢ� ɧɚɞɟɠɧɨɣ�
ɫɢɫɬɟɦɨɣ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ��ɭɱɢɬɵɜɚɸɳɟɣ�ɨɫɨɛɟɧɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɚ�ɤɚɤ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ�
ɨɬɪɚɫɥɢ�� 

Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɬɪɚɬɟɝɢɢ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɡɚ� ɫɱɟɬ�
ɫɪɟɞɫɬɜ� ɮɟɞɟɪɚɥɶɧɨɝɨ� ɛɸɞɠɟɬɚ�� ɛɸɞɠɟɬɨɜ� ɫɭɛɴɟɤɬɨɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɢ�
ɜɧɟɛɸɞɠɟɬɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�� 

ɋɪɟɞɫɬɜɚ�ɢɡ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɛɸɞɠɟɬɚ�ɧɚɩɪɚɜɥɹɸɬɫɹ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�ɰɟɥɢ�� 
- ɩɨɞɞɟɪɠɚɧɢɟ� ɜ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɢ� ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ� ɨɛɴɟɤɬɨɜ�

ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ��ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ�� 
- ɪɟɤɨɧɫɬɪɭɤɰɢɹ�ɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɨɛɴɟɤɬɨɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ��ɢɦɟɸɳɢɯ�

ɜɚɠɧɨɟ� ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ�� ɚ� ɬɚɤɠɟ� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɛɟɡɨɩɚɫɧɨɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�� 

- ɨɛɟɫɩɟɱɟɧɢɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ�� 
- ɜɵɩɨɥɧɟɧɢɟ� ɢ� ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɩɨɞɞɟɪɠɚɧɢɸ� ɦɨɛɢɥɢɡɚɰɢɨɧɧɨɣ�

ɝɨɬɨɜɧɨɫɬɢ� ɫɪɟɞɫɬɜ�� ɨɛɴɟɤɬɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɦɟɪɨɩɪɢɹɬɢɣ��
ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ�ɜ�ɢɧɬɟɪɟɫɚɯ�ɧɚɰɢɨɧɚɥɶɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�� 

- ɨɛɟɫɩɟɱɟɧɢɟ� ɮɭɧɤɰɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɜ�
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɨɬɪɚɫɥɢ�� 

- ɩɪɨɜɟɞɟɧɢɟ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɪɟɚɥɢɡɚɰɢɹ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�
ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɩɪɨɟɤɬɨɜ�� ɢɦɟɸɳɢɯ� ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ� ɢ� ɨɛɳɟɨɬɪɚɫɥɟɜɨɟ�
ɡɧɚɱɟɧɢɟ�� 

ɇɚɪɹɞɭ� ɫ� ɩɪɹɦɵɦ� ɛɸɞɠɟɬɧɵɦ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɟɦ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�
ɩɨɞɞɟɪɠɤɢ�ɦɨɠɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ�ɜ�ɫɥɟɞɭɸɳɢɯ�ɮɨɪɦɚɯ�� 

- ɫɨɮɢɧɚɧɫɢɪɨɜɚɧɢɟ� ɧɚ� ɞɨɝɨɜɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ� ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ� ɩɪɨɟɤɬɨɜ� ɫ�
ɨɮɨɪɦɥɟɧɢɟɦ� ɩɪɚɜ� ɫɨɛɫɬɜɟɧɧɨɫɬɢ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� ɜɤɥɸɱɚɹ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ�
ɪɚɫɯɨɞɨɜ� ɧɚ� ɭɩɪɚɜɥɟɧɢɟ� ɢɧɜɟɫɬɢɰɢɨɧɧɵɦɢ� ɩɪɨɟɤɬɚɦɢ� ɢ� ɪɚɡɪɚɛɨɬɤɭ� ɩɪɨɟɤɬɧɨɣ�
ɞɨɤɭɦɟɧɬɚɰɢɢ�� 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ�ɫɭɛɫɢɞɢɣ�ɛɸɞɠɟɬɚɦ�ɫɭɛɴɟɤɬɨɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɧɚ�ɪɚɡɜɢɬɢɟ�
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�� 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɫɭɛɫɢɞɢɣ� ɬɪɚɧɫɩɨɪɬɧɵɦ� ɨɪɝɚɧɢɡɚɰɢɹɦ�� ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ�
ɫɨɰɢɚɥɶɧɨ�ɡɧɚɱɢɦɵɟ�ɩɟɪɟɜɨɡɤɢ�� 

- ɫɭɛɫɢɞɢɪɨɜɚɧɢɟ� ɩɪɨɰɟɧɬɧɵɯ� ɫɬɚɜɨɤ� ɩɨ� ɩɪɢɜɥɟɤɚɟɦɵɦ� ɤɪɟɞɢɬɚɦ� ɬɪɚɧɫɩɨɪɬɧɵɦ�
ɨɪɝɚɧɢɡɚɰɢɹɦ� ɞɥɹ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɪɚɫɯɨɞɨɜ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɩɪɢɨɛɪɟɬɟɧɢɟɦ� ɬɪɚɧɫɩɨɪɬɧɵɯ�
ɫɪɟɞɫɬɜ�� 



 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɨɝɪɚɦɦɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɜɧɟɲɧɢɯ�
ɡɚɢɦɫɬɜɨɜɚɧɢɣ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɢ� ɩɪɨɝɪɚɦɦɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɜɧɭɬɪɟɧɧɢɯ�
ɡɚɢɦɫɬɜɨɜɚɧɢɣ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɢ� ɫɭɛɴɟɤɬɨɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɝɚɪɚɧɬɢɣ� ɩɨ� ɩɪɢɜɥɟɤɚɟɦɵɦ� ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ� ɨɪɝɚɧɢɡɚɰɢɹɦɢ� ɡɚɣɦɚɦ� ɫ�
ɰɟɥɶɸ�ɪɟɚɥɢɡɚɰɢɢ�ɧɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɯ�ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ�ɩɪɨɟɤɬɨɜ�ɜ�ɫɮɟɪɟ�ɬɪɚɧɫɩɨɪɬɚ�� 

- ɧɚɩɪɚɜɥɟɧɢɟ�ɫɪɟɞɫɬɜ�ɜ�ɭɫɬɚɜɧɵɟ�ɤɚɩɢɬɚɥɵ�ɸɪɢɞɢɱɟɫɤɢɯ�ɥɢɰ�� 
- ɪɚɡɪɚɛɨɬɤɚ�ɢ�ɪɟɚɥɢɡɚɰɢɹ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɦɟɯɚɧɢɡɦɨɜ��ɫɬɢɦɭɥɢɪɭɸɳɢɯ�ɭɫɤɨɪɟɧɧɨɟ�

ɨɛɧɨɜɥɟɧɢɟ� ɩɚɪɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɫɨɞɟɣɫɬɜɢɟ� ɜ� ɪɚɡɜɢɬɢɢ� ɥɢɡɢɧɝɚ�
ɫɨɜɪɟɦɟɧɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ��ɫɬɪɚɯɨɜɚɧɢɹ�ɢ�ɤɪɟɞɢɬɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɱɢɤɨɜ�� 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɥɶɝɨɬ� ɩɪɢ� ɭɫɬɚɧɨɜɥɟɧɢɢ� ɭɫɥɨɜɢɣ� ɚɪɟɧɞɵ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�
ɢɦɭɳɟɫɬɜɚ��ɡɟɦɥɟɨɬɜɨɞɚ�ɢ�ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ�� 

ȼɵɛɨɪ� ɜɢɞɚ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɧɚ� ɨɫɧɨɜɟ�
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ�� ɬɪɭɞɨɺɦɤɨɫɬɶ� ɤɨɬɨɪɵɯ� ɦɨɠɟɬ� ɛɵɬɶ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɫɨɤɪɚɳɟɧɚ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɡɚɪɚɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɨɛɥɚɫɬɟɣ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ�
ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨɪɨɜ� �ɧɚɩɪɢɦɟɪ��
ɝɪɭɡɨɩɨɬɨɤɚ�� ɞɚɥɶɧɨɫɬɢ� ɩɟɪɟɜɨɡɨɤ�� ɪɟɥɶɟɮɚ� ɦɟɫɬɧɨɫɬɢ� ɢ� ɬ�ɩ���� Ɍɟɯɧɢɱɟɫɤɢɣ� ɩɪɨɝɪɟɫɫ� ɜ�
ɨɛɥɚɫɬɢ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɥɟɞɭɸɳɢɦɢ� ɝɥɚɜɧɵɦɢ�
ɧɚɩɪɚɜɥɟɧɢɹɦɢ� 

- ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɚɛɨɬ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɧɟɞɪɟɧɢɹ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɣ� ɜɟɫɶ� ɩɪɨɰɟɫɫ�
ɩɪɨɢɡɜɨɞɫɬɜɚ��ɜɤɥɸɱɚɹ�ɪɚɛɨɬɵ��ɜɵɩɨɥɧɹɟɦɵɟ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ� 

- ɪɚɡɪɚɛɨɬɤɢ� ɜɡɚɢɦɨɭɜɹɡɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫ�
ɦɚɝɢɫɬɪɚɥɶɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ�� ɪɚɡɜɢɬɢɟ� ɧɨɜɵɯ� ɮɨɪɦ� ɨɪɝɚɧɢɡɚɰɢɢ� ɭɩɪɚɜɥɟɧɢɹ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɨɫɧɨɜɟ� ɨɛɴɟɞɢɧɟɧɢɹ� ɢɯ� ɜ� ɤɪɭɩɧɵɟ�
ɨɬɪɚɫɥɟɜɵɟ� ɢ� ɦɟɠɨɬɪɚɫɥɟɜɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɤɨɦɛɢɧɚɬɵ�� ɨɪɝɚɧɢɡɚɰɢɹ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɛɚɡ�ɩɨ�ɪɟɦɨɧɬɭ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɬɟɯɧɢɤɢ��ɜɧɟɞɪɟɧɢɟ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ�
ɦɟɠɰɟɯɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɡɚɪɚɧɟɟ�ɪɚɡɪɚɛɨɬɚɧɧɵɦ�ɦɚɪɲɪɭɬɚɦ�ɢ�ɝɪɚɮɢɤɚɦ��ɪɚɫɩɢɫɚɧɢɸ���
ɜɧɟɞɪɟɧɢɟ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɤɚɤ�ɩɨɞɫɢɫɬɟɦɵ�
Ⱥɋɍ�ɩɪɟɞɩɪɢɹɬɢɣ��ɦɟɯɚɧɢɡɚɰɢɹ�ɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɹ�ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢ�ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ� ɪɚɛɨɬ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɧɨɜɨɣ� ɬɟɯɧɢɤɢ�� ɨɫɨɛɟɧɧɨ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ɚ�
ɬɚɤɠɟ�ɧɚɭɱɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɬɪɭɞɚ��ɩɟɪɟɞɨɜɨɝɨ�ɨɩɵɬɚ�ɢ�ɞɨɫɬɢɠɟɧɢɣ�ɧɚɭɤɢ�ɢ�ɬɟɯɧɢɤɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

��� Ȼɟɪɧɢɤɨɜ� Ʌ�ɇ��� ɉɭɬɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ��Ɇ��� ������
Ʉɨɧɨɜɚɥɨɜ�ȼ�ɋ���Ɉɪɝɚɧɢɡɚɰɢɹ��ɦɟɯɚɧɢɡɚɰɢɹ�ɢ�ɷɤɨɧɨɦɢɤɚ�ɡɚɜɨɞɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ��Ɇ�������� 

���ɉɨɩɨɜ�ɋ�ɋ���Ɍɪɚɧɫɩɨɪɬ�ɧɟɮɬɢ��ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɢ�ɝɚɡɚ����ɢɡɞ���Ɇ���������ɋɦɨɥɞɵɪɟɜ�
Ⱥ�ȿ���Ƚɢɞɪɨ- ɢ�ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬ����ɢɡɞ���Ɇ�������� 

��� Ƚɚɥɚɛɭɪɞɚ� ȼ�Ƚ��� ɉɟɪɫɢɚɧɨɜ� ȼ�Ⱥ��� Ɍɢɦɨɲɢɧ� Ⱥ�Ⱥ��� ȿɞɢɧɚɹ� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ��
ɉɨɞ�ɪɟɞ��Ƚɚɥɚɛɭɪɞɵ�ȼ�Ƚ��± Ɇ���Ɍɪɚɧɫɩɨɪɬ������� 
 

 

 

 

 

 

 



 

Annotation 
Rail transport, type of transport carrying transportation of freights by rail wagons with 

helping locomotive wagon or motor wagon traction. Modern rail transport is the result of a long 

process of development of a network of roads and improvement of their individual elements as 

the ways, station, wagon,  vehicle traction,  signaling, communication and etc. The emergence of 

the railway transport is closely linked with the development of a major industry, especially 

mining and metallurgy. With the development of capitalism in the late 18th and early 19th 

centuries significantly changed the structure of turnover created.  It is arisen for needs of  mass 

transportation of ironstone, coal, wood and building materials and etc. Railways is the 

summation of the basic capitalist industries of  coal, iron and steel industry, the results of the 

most  visual indicators of the development of world trade. 

Keywords: railroad transport, freight operations, logistic system. 
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ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɧɚɩɪɹɠɟɧɧɵɟ� ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ� ɲɩɚɥɵ� ɩɨɥɭɱɢɥɢ� ɲɢɪɨɤɨɟ�

ɩɪɢɦɟɧɟɧɢɟ�ɧɚ�Ɋɨɫɫɢɣɫɤɢɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ��ɩɨɤɚɡɚɜ�ɪɹɞ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�
ɩɪɟɢɦɭɳɟɫɬɜ� ɩɟɪɟɞ� ɞɟɪɟɜɹɧɧɵɦɢ� ɲɩɚɥɚɦɢ�� Ɇɟɠɞɭ� ɬɟɦ�� ɜɨɡɦɨɠɧɨɫɬɢ� ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�
ɲɩɚɥ� ɪɟɚɥɢɡɨɜɚɧɵ� ɟɳɟ� ɞɚɥɟɤɨ� ɧɟ� ɩɨɥɧɨɫɬɶɸ�� Ɍɚɤ�� ɦɨɠɧɨ� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɫɢɬɶ�
ɫɬɚɛɢɥɶɧɨɫɬɶ� ɜɟɪɯɧɟɝɨ� ɫɬɪɨɟɧɢɹ� ɩɭɬɢ� ɜ� ɩɥɚɧɟ�� ɭɜɟɥɢɱɢɜ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɲɩɚɥ� ɫɞɜɢɝɭ� ɜ�
ɛɚɥɥɚɫɬɧɨɦ�ɫɥɨɟ��ɗɬɨ�ɨɫɨɛɟɧɧɨ�ɜɚɠɧɨ�ɞɥɹ�ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ�ɜ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɪɚɣɨɧɚɯ�ɫ�
ɛɨɥɶɲɢɦɢ� ɚɦɩɥɢɬɭɞɚɦɢ� ɤɨɥɟɛɚɧɢɣ� ɬɟɦɩɟɪɚɬɭɪɵ� �ɋɢɛɢɪɶ��Ⱦɚɥɶɧɢɣ�ȼɨɫɬɨɤ��� ɞɥɹ� ɤɪɢɜɵɯ�
ɭɱɚɫɬɤɨɜ�ɦɚɥɨɝɨ�ɪɚɞɢɭɫɚ�ɢ�ɞɪ� 

Ɉɛɨɛɳɟɧɢɟ� ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ� ɢ� ɡɚɪɭɛɟɠɧɨɝɨ� ɨɩɵɬɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�
ɲɩɚɥ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɩɨɜɵɫɢɬɶ� ɢɯ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɦɨɠɧɨ� ɪɚɡɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ��
ɭɜɟɥɢɱɟɧɢɟɦ� ɦɚɫɫɵ� ɢ� ɨɩɨɪɧɨɣ� ɩɥɨɳɚɞɢ�� ɩɨɜɵɲɟɧɢɟɦ� ɲɟɪɨɯɨɜɚɬɨɫɬɢ� ɧɢɠɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɢ��ɭɜɟɥɢɱɟɧɢɟɦ�ɩɥɨɳɚɞɢ�ɬɨɪɰɨɜ��ɭɫɬɪɨɣɫɬɜɨɦ�ɫɛɨɤɭ�ɜɵɫɬɭɩɨɜ�ɢɥɢ�ɭɝɥɭɛɥɟɧɢɣ�
ɢ�ɬ�ɞ� [1]. 

ɇɚ� ɧɚɲɢɯ� ɞɨɪɨɝɚɯ� ɢɫɩɵɬɵɜɚɥɢ� ɲɩɚɥɵ� ɬɢɩɚ� ɒɋɌ-��� ɤɨɬɨɪɵɟ ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɬɢɩɨɜɵɦɢ�ɧɚ������ɬɹɠɟɥɟɟ��ɚ�ɩɥɨɳɚɞɶ�ɧɢɠɧɟɣ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɧɚ������ɛɨɥɶɲɟ��ɂɯ�
ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɫɞɜɢɝɭ� ɜ� ɛɚɥɥɚɫɬɟ� ɞɨ� ��� �� ɜɵɲɟ�� ɇɨ� ɷɬɢ� ɲɩɚɥɵ� ɩɨ� ɪɹɞɭ� ɩɪɢɱɢɧ� �ɜ�
ɨɫɧɨɜɧɨɦ�ɢɡ-ɡɚ�ɛɨɥɶɲɨɝɨ�ɜɟɫɚ�ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�ɪɟɲɟɬɤɢ��ɜɧɟɞɪɹɬɶ�ɧɟ�ɫɬɚɥɢ��ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɪɢɮɥɟɧɢɟ� ɧɢɠɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚ� ɝɥɭɛɢɧɭ� ��� ɦɦ� ɧɚ� ɡɚɜɨɞɚɯ��



 

ɜɵɩɨɥɧɹɜɲɟɟɫɹ� ɜɧɚɱɚɥɟ� ɧɚ� ɜɫɟɯ� ɲɩɚɥɚɯ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɞɚɟɬ� ɡɚɦɟɬɧɨɝɨ� ��-3 %) 
ɩɨɜɵɲɟɧɢɹ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ��ɢ�ɨɬ�ɧɟɝɨ�ɨɬɤɚɡɚɥɢɫɶ��ɍɜɟɥɢɱɟɧɢɟ�ɠɟ�ɝɥɭɛɢɧɵ�ɪɢɮɥɟɧɢɣ�ɢɥɢ�
ɭɫɬɚɧɨɜɤɚ�ɧɚ�ɧɢɠɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɜɵɫɬɭɩɨɜ� �ɮɚɪɬɭɤɨɜ��ɜɵɡɨɜɟɬ�ɛɨɥɶɲɢɟ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɬɪɭɞɧɨɫɬɢ� ɤɚɤ�ɩɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ��ɬɚɤ�ɢ�ɩɪɢ�ɭɤɥɚɞɤɟ�ɲɩɚɥ�ɜ�ɩɭɬɶ� 

ɇɚ� ɧɟɤɨɬɨɪɵɯ� ɡɚɪɭɛɟɠɧɵɯ� ɞɨɪɨɝɚɯ� ɩɪɢɦɟɧɹɸɬ� ɞɜɭɯɛɥɨɱɧɵɟ� ɲɩɚɥɵ� ɢɡ�
ɧɟɧɚɩɪɹɠɟɧɧɨɝɨ� ɛɟɬɨɧɚ� ɫ� ɦɟɬɚɥɥɢɱɟɫɤɢɦ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ� ɫɬɟɪɠɧɟɦ� ɦɟɠɞɭ� ɛɥɨɤɚɦɢ��
Ɉɩɵɬ�ɪɨɫɫɢɣɫɤɢɯ�ɞɨɪɨɝ�ɩɨɤɚɡɚɥ�ɧɟɧɚɞɟɠɧɨɫɬɶ�ɫɬɟɪɠɧɹ�ɩɪɢ�ɢɡɝɢɛɟ�ɲɩɚɥɵ�ɢ�ɞɚɥɶɧɟɣɲɟɝɨ�
ɪɚɡɜɢɬɢɹ�ɧɟ�ɩɨɥɭɱɢɥ� 

ȼ� ɧɚɲɢɯ� ɧɨɜɵɯ� ɤɨɧɫɬɪɭɤɰɢɹɯ� ɭɱɬɟɧɵ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɲɩɚɥ� ɒɋɌ-1 
�ɠɟɫɬɤɨɫɬɶ� ɢ� ɧɚɞɟɠɧɨɫɬɶ� ɫɪɟɞɧɟɣ� ɱɚɫɬɢ�� ɢ� ɞɜɭɯɛɥɨɱɧɵɯ� ɲɩɚɥ� �ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�
ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɫɞɜɢɝɭ�ɩɪɢ�ɭɦɟɧɶɲɟɧɢɢ�ɪɚɡɦɟɪɨɜ�ɫɪɟɞɧɟɣ�ɱɚɫɬɢ�� 

ȼ������ɝ��ȼɇɂɂɀɌ�ɩɪɟɞɥɨɠɢɥ�ɲɩɚɥɵ�ɬɢɩɚ�ɒ�-����ɭ�ɤɨɬɨɪɵɯ�ɭɦɟɧɶɲɟɧɵ�ɲɢɪɢɧɚ�ɢ�
ɩɥɨɳɚɞɶ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�ɫɪɟɞɧɟɣ�ɱɚɫɬɢ�ɢ�ɭɜɟɥɢɱɟɧɚ�ɩɥɨɳɚɞɶ�ɬɨɪɰɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�
ɫɬɚɧɞɚɪɬɧɵɦɢ� ɒ��� Ɉɩɵɬɧɵɟ� ɲɩɚɥɵ� ɢɡɝɨɬɨɜɢɥ� ȼɹɡɟɦɫɤɢɣ� ɡɚɜɨɞ� ɀȻɒ� ɧɚ� ɬɢɩɨɜɨɣ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɥɢɧɢɢ�� ɂɯ� ɭɥɨɠɢɥɢ� ɧɚ� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ� ɤɨɥɶɰɟ� ɜ� ɤɪɢɜɨɣ� ɪɚɞɢɭɫɨɦ�
���� ɦ� ɫ� ɪɟɥɶɫɚɦɢ� ɬɢɩɚ� Ɋ���� Ɋɹɞɨɦ� ɧɚɯɨɞɢɥɫɹ� ɤɨɧɬɪɨɥɶɧɵɣ� ɭɱɚɫɬɨɤ� ɫɨ� ɫɬɚɧɞɚɪɬɧɵɦɢ�
ɲɩɚɥɚɦɢ�ɒɁ� 

ɉɨɫɥɟ� ɩɪɨɩɭɫɤɚ� ���� ɦɥɧ�� ɬ� ɝɪɭɡɚ� ɛɪɭɬɬɨ� ɧɚ� ɨɩɵɬɧɨɦ� ɢ� ɤɨɧɬɪɨɥɶɧɨɦ� ɭɱɚɫɬɤɚɯ�
ɨɩɪɟɞɟɥɢɥɢ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɲɩɚɥ�ɫɞɜɢɝɭ�ɜ�ɛɚɥɥɚɫɬɧɨɦ�ɫɥɨɟ��Ⱦɥɹ�ɷɬɨɝɨ�ɲɩɚɥɵ�ɨɬɫɨɟɞɢɧɢɥɢ�
ɨɬ� ɪɟɥɶɫɨɜ� ɢ� ɫ� ɩɨɦɨɳɶɸ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ�� ɜɤɥɸɱɚɜɲɟɝɨ� ɜɢɧɬɨɜɨɣ� ɷɥɟɦɟɧɬ� ɫ�
ɢɡɦɟɪɢɬɟɥɶɧɨɣ� ɫɤɨɛɨɣ� - ɞɢɧɚɦɨɦɟɬɪɨɦ� ɢ� ɢɧɞɢɤɚɬɨɪɨɦ� ɱɚɫɨɜɨɝɨ� ɬɢɩɚ�� ɲɩɚɥɭ� ɫɞɜɢɝɚɥɢ�
ɨɬɧɨɫɢɬɟɥɶɧɨ� ɪɟɥɶɫɚ�� ɇɚɝɪɭɡɤɭ� ɩɨɞɚɜɚɥɢ� ɫɬɭɩɟɧɹɦɢ� ɞɢɧɚɦɨɦɟɬɪɚ� �ɩɨ� ��� ɤɝɫ�� ɢ�
ɮɢɤɫɢɪɨɜɚɥɢ� ɫɞɜɢɠɤɭ� ɫ� ɬɨɱɧɨɫɬɶɸ� ɞɨ� ����� ɦɦ�� ȼɫɟ� ɲɩɚɥɵ� ɩɟɪɟɦɟɳɚɥɢ� ɞɨ� ���� ɦɦ�� ɱɬɨ�
ɨɛɵɱɧɨ�ɩɪɢɧɢɦɚɟɬɫɹ�ɜ�ɪɚɫɱɟɬɚɯ�ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ��ɞɨ�����ɦɦ�ɢɥɢ�ɪɟɡɤɨɣ�ɫɞɜɢɠɤɨɣ� 

ɂɫɩɵɬɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɞɜɚ� ɷɬɚɩɚ�� ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� - ɩɪɢ� ɩɪɨɟɤɬɧɨɦ� ɨɱɟɪɬɚɧɢɢ�
ɳɟɛɟɧɨɱɧɨɣ� ɛɚɥɥɚɫɬɧɨɣ� ɩɪɢɡɦɵ� ɢ� ɡɚɫɵɩɚɧɧɨɦ� ɬɨɪɰɟ� ɲɩɚɥɵ� ɫɨ� ɫɬɨɪɨɧɵ� ɨɬɤɨɫɚ�� ɉɨɫɥɟ�
ɨɩɵɬɨɜ� ɲɩɚɥɭ� ɜɨɡɜɪɚɳɚɥɢ� ɜ� ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ� ɩɨɥɨɠɟɧɢɟ�� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɢ� ɡɚɤɪɟɩɥɹɥɢ�
ɫɤɪɟɩɥɟɧɢɹ�� ɜɵɩɨɥɧɹɥɢ� ɨɛɵɱɧɭɸ� ɩɨɞɛɢɜɤɭ� ɛɚɥɥɚɫɬɚ�� ɇɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ�� ɱɟɪɟɡ� ɩɹɬɶ� ɞɧɟɣ�
ɩɨɫɥɟ�ɩɟɪɜɨɝɨ�ɫɞɜɢɝɚ��ɢɫɩɵɬɚɧɢɹ�ɞɟɥɚɥɢ�ɩɨ�ɬɨɣ�ɠɟ�ɦɟɬɨɞɢɤɟ��ɧɨ�ɩɪɢ�ɨɫɜɨɛɨɠɞɟɧɧɨɦ�ɨɬ�
ɛɚɥɥɚɫɬɚ�ɨɬɤɨɫɧɨɦ�ɤɨɧɰɟ�ɲɩɚɥɵ� 

ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɨɛɪɚɛɨɬɚɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɩɪɢɜɟɞɟɧɵ� ɜ� ɬɚɛɥɢɰɟ 1. 
Ɉɧɢ�ɧɚɝɥɹɞɧɨ�ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɲɩɚɥ�ɒ�-���ɜ�ɫɪɟɞɧɟɦ�ɜ����-����ɪɚɡɚ�ɜɵɲɟ��
ɱɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ�ɒɁ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɩɪɢ� ɩɪɨɩɭɫɤɟ� ɟɳɟ� ɛɨɥɶɲɟɝɨ� ɬɨɧɧɚɠɚ� ����� ɦɥɧ�� ɬ�
ɝɪɭɡɚ� ɛɪɭɬɬɨ�� ɚɧɚɥɨɝɢɱɧɵɟ� ɢɫɩɵɬɚɧɢɹ� ɱɚɫɬɢɱɧɨ� ɩɨɜɬɨɪɢɥɢ�� ɉɪɢ� ɷɬɨɦ� ɩɨɥɭɱɢɥɢ� ɟɳɟ�
ɛɨɥɶɲɭɸ�ɪɚɡɧɢɰɭ�ɜ�ɫɨɩɪɨɬɢɜɥɟɧɢɢ�ɫɞɜɢɝɭ�- ɜ�����- ����ɪɚɡɚ��ɫɦ��ɬɚɛɥɢɰɭ���� 

Ɉɩɵɬɧɵɟ� ɲɩɚɥɵ� ɧɚ� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ� ɤɨɥɶɰɟ� ɪɚɛɨɬɚɥɢ� ɞɨ� ɩɪɨɩɭɫɤɚ� ���� ɦɥɧ� ɬ�
ɝɪɭɡɚ�ɛɪɭɬɬɨ�ɩɪɢ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɟ����ɬɫ��ɂɫɩɵɬɚɧɢɹ�ɩɨɞɬɜɟɪɞɢɥɢ�ɩɪɚɜɢɥɶɧɨɫɬɶ�ɩɪɢɧɹɬɨɝɨ�
ɫɩɨɫɨɛɚ�ɩɨɜɵɲɟɧɢɹ�ɢɯ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɨɩɟɪɟɱɧɨɦɭ�ɫɞɜɢɝɭ� 

 
Ɍɚɛɥɢɰɚ���± ɋɬɚɬɢɫɬɢɱɟɫɤɢ�ɨɛɪɚɛɨɬɚɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
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Ⱦɚɥɶɧɟɣɲɟɟ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɲɩɚɥ� ɜ� ɷɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�
ɨɝɪɚɧɢɱɢɜɚɥɨɫɶ� ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ� ɭɦɟɧɶɲɢɬɶ� ɪɚɡɦɟɪɵ� ɫɟɱɟɧɢɹ� ɟɟ� ɫɪɟɞɧɟɣ� ɱɚɫɬɢ� ɢɡ-ɡɚ�
ɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ� ɩɪɨɜɨɥɨɤ� ɚɪɦɚɬɭɪɵ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɪɟɲɢɥɢ� ɩɪɢɦɟɧɢɬɶ� ɫɬɟɪɠɧɟɜɭɸ�
ɚɪɦɚɬɭɪɭ�� ɡɚɧɢɦɚɸɳɭɸ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɭɸ� ɩɥɨɳɚɞɶ� ɫɟɱɟɧɢɹ�� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɦɚɤɫɢɦɚɥɶɧɨ� ɭɜɟɥɢɱɢɬɶ� ɪɚɡɧɢɰɭ� ɜ� ɪɚɡɦɟɪɚɯ� ɫɟɱɟɧɢɣ� ɩɨɞɪɟɥɶɫɨɜɨɣ� ɢ� ɫɪɟɞɧɟɣ� ɱɚɫɬɟɣ�
ɲɩɚɥɵ��ɧɟ�ɭɬɹɠɟɥɹɹ�ɟɟ� ɇɟɨɛɯɨɞɢɦɨ�ɛɵɥɨ�ɬɚɤɠɟ�ɭɱɟɫɬɶ��ɱɬɨ�ɧɚ�ɧɚɲɢɯ�ɡɚɜɨɞɚɯ�ɢɫɩɨɥɶɡɭɸɬ�
ɞɥɢɧɧɵɟ� ɮɨɪɦɵ�� ɜ� ɤɨɬɨɪɵɯ� ɢɡɝɨɬɚɜɥɢɜɚɸɬ� ɩɨ� ɩɹɬɶ�ɲɩɚɥ�� ɉɪɢ� ɩɟɪɟɦɟɧɧɨɦ� ɩɨɩɟɪɟɱɧɨɦ�
ɫɟɱɟɧɢɢ�ɲɩɚɥ�ɩɨ�ɞɥɢɧɟ�ɪɟɡɤɨ�ɜɨɡɪɚɫɬɚɟɬ�ɬɪɭɞɨɟɦɤɨɫɬɶ�ɢɯ�ɢɡɜɥɟɱɟɧɢɹ�ɢɡ�ɬɚɤɢɯ�ɮɨɪɦ�ɩɨɫɥɟ�
ɩɟɪɟɞɚɱɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ�ɧɚɬɹɠɟɧɢɹ�ɚɪɦɚɬɭɪɟ��ɇɚɢɥɭɱɲɟɟ�ɪɟɲɟɧɢɟ�- ɮɨɪɦɵ�ɞɥɢɧɨɣ�ɧɚ�
ɨɞɧɭ� ɲɩɚɥɭ�� ɋɬɚɧɞɚɪɬɧɵɟ� ɲɩɚɥɵ� ɬɢɩɚ� ɒ�� ɫɨ� ɫɬɟɪɠɧɟɜɨɣ� ɚɪɦɚɬɭɪɨɣ� ɜ� ɬɚɤɢɯ� ɮɨɪɦɚɯ�
ɜɵɩɭɫɤɚɸɬ� ɫ� ����� ɝ�� ɧɚ� ɑɟɥɹɛɢɧɫɤɨɦ� ɡɚɜɨɞɟ�ɀȻɒ�� Ⱥɪɦɢɪɨɜɚɧɢɟ� ɜɵɩɨɥɧɹɸɬ� ɱɟɬɵɪɶɦɹ�
ɫɬɟɪɠɧɹɦɢ� ɢɡ� ɫɬɚɥɢ� ɤɥɚɫɫɚ� ɩɪɨɱɧɨɫɬɢ� Ⱥɬ� ����� ɞɢɚɦɟɬɪɨɦ� ��� ɦɦ� ɫ� ɫɟɪɩɨɜɢɞɧɵɦ�
ɩɪɨɮɢɥɟɦ� ɇɚ� ɷɬɨɣ� ɨɫɧɨɜɟ� ȼɇɂɂɀɌ� ɪɚɡɪɚɛɨɬɚɥ� ɧɨɜɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ� ɲɩɚɥɵ� ɫ�
ɩɨɜɵɲɟɧɧɵɦ� ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ� ɫɞɜɢɝɭ� ɜ� ɛɚɥɥɚɫɬɟ�� ɧɚɡɜɚɧɧɭɸ� ɒɁ-Ⱦɍ�� ɜ� ɤɨɬɨɪɨɣ�
ɪɟɚɥɢɡɨɜɚɧɵ�ɢ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ�ɜɫɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɤɚɱɟɫɬɜɚ�ɲɩɚɥ�ɒ�-02. 

ɒɩɚɥɚ� ɒɁ-Ⱦɍ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɤɨɧɫɬɪɭɤɰɢɣ� ɪɟɡɤɨ� ɜɵɪɚɠɟɧɧɨɣ�
ɩɟɪɟɦɟɧɧɨɫɬɶɸ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�ɩɨ�ɞɥɢɧɟ��ɡɧɚɱɢɬɟɥɶɧɨ�ɛɨɥɟɟ�ɪɚɡɜɢɬɵɦɢ�ɩɨ�ɲɢɪɢɧɟ�
ɩɨɞɪɟɥɶɫɨɜɵɦɢ�ɱɚɫɬɹɦɢ�ɩɪɢ�ɛɨɥɟɟ�ɭɡɤɨɣ�ɫɟɪɟɞɢɧɟ��ɗɬɢ�ɲɩɚɥɵ�ɪɚɫɫɱɢɬɚɧɵ�ɧɚ�ɩɪɢɦɟɧɟɧɢɟ�
ɪɟɥɶɫɨɜ� Ɋ���� ɧɟɪɚɡɞɟɥɶɧɵɯ� ɛɟɫɩɨɞɤɥɚɞɨɱɧɵɯ� ɪɟɥɶɫɨɜɵɯ� ɫɤɪɟɩɥɟɧɢɣ� ɀȻɊ-��ɒ� ɫ�
ɲɭɪɭɩɚɦɢ�ɧɨɜɨɝɨ�ɬɢɩɚ�ɩɨ�Ɍɍ�����-165-01124323-���ɢ�ɩɥɚɫɬɦɚɫɫɨɜɵɦɢ�ɞɸɛɟɥɹɦɢ�ɩɨ�Ɍɍ�
2291-207-01124323-���� Ɋɚɛɨɱɢɟ� ɱɟɪɬɟɠɢ� ɧɚ� ɲɩɚɥɭ� ɭɬɜɟɪɠɞɟɧɵ� Ⱦɟɩɚɪɬɚɦɟɧɬɨɦ� ɩɭɬɢ� ɢ�
ɫɨɨɪɭɠɟɧɢɣ� ɈȺɈ� ©ɊɀȾª�� ɚ� ɬɟɯɧɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɞɚɧɵ� ɜ� Ɍɍ� ����-003-011243223-��� ɫ�
ɢɡɦɟɧɟɧɢɟɦ�� Ɇɨɝɢɥɟɜɫɤɢɣ� ɡɚɜɨɞ� ©ɋɬɪɨɦɦɚɲɢɧɚª� ɢɡɝɨɬɨɜɢɥ� ɱɟɬɵɪɟɯɝɧɟɡɞɧɵɟ� ɮɨɪɦɵ�
ɞɥɢɧɨɣ� ɧɚ� ɨɞɧɭ� ɲɩɚɥɭ�� Ɏɨɪɦɵ� ɩɟɪɟɞɚɧɵ� ɑɟɥɹɛɢɧɫɤɨɦɭ� ɡɚɜɨɞɭ� ɀȻɒ�� ɤɨɬɨɪɵɣ� ɧɚɱɚɥ�
ɨɫɜɚɢɜɚɬɶ� ɜɵɩɭɫɤ� ɧɨɜɵɯ� ɲɩɚɥ�� ɇɚ� Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɣ� ɞɨɪɨɝɟ� ɜ� ɢɸɧɟ� ����� ɝ�� ɡɚɥɨɠɢɥɢ�
ɨɩɵɬɧɵɣ�ɭɱɚɫɬɨɤ�ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ�ɜ�ɤɪɢɜɨɣ�ɪɚɞɢɭɫɨɦ�����ɦ��ȼ�ɨɤɬɹɛɪɟ������ɝ��ɩɪɨɲɥɨ�
����ɦɥɧ��ɬ�ɝɪɭɡɚ�ɛɪɭɬɬɨ��ɉɪɢ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɭɱɚɫɬɤɚ�ɤɨɦɢɫɫɢɟɣ��ɨɛɪɚɡɨɜɚɧɧɨɣ�ɩɨ�ɭɤɚɡɚɧɢɸ�
ɈȺɈ�©ɊɀȾª��ɛɵɥɨ�ɨɬɦɟɱɟɧɨ�ɨɛɳɟɟ�ɯɨɪɨɲɟɟ�ɫɨɫɬɨɹɧɢɟ�ɩɭɬɢ��ɨɬɫɭɬɫɬɜɢɟ�ɞɟɮɟɤɬɨɜ�ɲɩɚɥ�ɢ�
ɫɤɪɟɩɥɟɧɢɣ��ɉɪɟɞɥɨɠɟɧɨ�ɫɱɢɬɚɬɶ�ɨɛɪɚɡɰɵ�ɲɩɚɥ�ɬɢɩɚ�ɒɁ-Ⱦɍ�ɜɵɞɟɪɠɚɜɲɢɦɢ�ɩɪɢɟɦɨɱɧɵɟ�
ɢɫɩɵɬɚɧɢɹ��ɪɟɤɨɦɟɧɞɨɜɚɧɨ�ɭɜɟɥɢɱɢɬɶ�ɩɨɥɢɝɨɧ�ɢɯ�ɭɤɥɚɞɤɢ� 

ɍɱɢɬɵɜɚɹ� ɨɬɦɟɱɟɧɧɵɟ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɧɨɜɵɯ� ɲɩɚɥ� ɒɁ-Ⱦɍ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɩɪɢɦɟɧɹɟɦɵɦɢ� ɒ�-���� ɟɫɬɶ� ɜɫɟ� ɨɫɧɨɜɚɧɢɹ� ɨɠɢɞɚɬɶ� ɩɨɜɵɲɟɧɢɹ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɩɭɬɢ� ɜ�
ɩɥɚɧɟ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ��ɜɨ-ɩɟɪɜɵɯ��ɪɚɫɲɢɪɢɬɶ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɢɫɩɵɬɚɧɢɹ�
ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ�ɫ�ɲɢɪɢɧɨɣ�ɤɨɥɟɢ������ɦɦ�ɫɨ�ɲɩɚɥɚɦɢ�ɒɁ-Ⱦɍ�ɧɚ�ɥɢɧɢɹɯ�ɫ�ɛɨɥɶɲɨɣ�
ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɚɦɩɥɢɬɭɞɨɣ�ɢ� ɡɧɚɱɢɬɟɥɶɧɵɦɢ�ɫɭɬɨɱɧɵɦɢ�ɤɨɥɟɛɚɧɢɹɦɢ�ɬɟɦɩɟɪɚɬɭɪɵ��ȼɨ-
ɜɬɨɪɵɯ��ɧɟɨɛɯɨɞɢɦɨ�ɜɵɩɭɫɬɢɬɶ�ɤɪɭɩɧɭɸ�ɩɚɪɬɢɸ�ɲɩɚɥ�ɩɨɞ�ɤɨɥɟɸ������ɦɦ�ɢ�ɭɥɨɠɢɬɶ�ɢɯ�
ɧɚ�ɭɱɚɫɬɤɚɯ�ɡɜɟɧɶɟɜɨɝɨ�ɩɭɬɢ�ɜ�ɤɪɢɜɵɯ�ɪɚɞɢɭɫɨɦ�ɞɨ�����ɦ��ɚ�ɬɚɤɠɟ�ɲɩɚɥ�ɬɢɩɨɪɚɡɦɟɪɨɜ�ɒɁ-
����ɒɁ-����ɒɁ-����ɒɁ-���ɞɥɹ�ɩɟɪɟɯɨɞɧɵɯ�ɤɪɢɜɵɯ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

1 Ɇɨɧɚɯɨɜ� Ȼ�Ɏ�� Ɉ� ɦɟɬɨɞɢɤɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɟɥɢɱɢɧ� ɩɨɝɨɧɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�
ɩɟɪɟɦɟɳɟɧɢɸ� ɪɟɥɶɫɨɜ� ɩɨ� ɲɩɚɥɚɦ� ɧɚ� ɞɟɣɫɬɜɭɸɳɢɯ� ɥɢɧɢɹɯ� ��� Ɍɪɭɞɵ� �� ɇɂɂɀɌ�� ± 
ɇɨɜɨɫɢɛɢɪɫɤ��������± ȼɵɩ������± ɋ�����±229.  

 
 

 

 



 

 

 

Annotation 
In this article to discuss the opportunities of stabilities top of structure ways in terms of 

increases resistance against  at railway tie. This is particularly significant continuous welded 

rails through up high-amplitude pulse temperature change routing curve. Avaibility concrete 

sleeper demonstrate raise rheostatic control various ways: by decreasing square ends, device 

side projections or in- depth and and so on. 

Key words: rails, skill bars, railway sleepers, continuous welded rails, ballast layer, 

round curves, resistance, self- excited vibrations. 
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Ԕɚɡɚԕɫɬɚɧɧɵԙ� ɬɟɦɿɪ� ɠɨɥɞɚɪɵɧɵԙ� ԝɡɵɧɞɵԑɵ� ��� ɦɵԙ� ɲɚԕɵɪɵɦɧɚɧ� ɚɫɚɞɵ�� ɨɧɵԙ� ���
ɩɚɣɵɡɵɧ� ԕɵԙɵɪ� ɬɟɥɿɦɞɟɪ� ɠɨɥɵ� ԕԝɪɚɣɞɵ�� ɀɵɥɠɵɦɚɥɵ� ԕԝɪɚɦɧɵԙ� ԕɨɡԑɚɥɵɫɵ�� ԥɫɿɪɟɫɟ�
ɥɨɤɨɦɨɬɢɜɬɟɪɞɿԙ� ɬԛɡɭ� ɬɟɥɿɦɞɟɪɞɟɝɿ� ɠԛɪɿɫɿ� ɚɣɪɵԕɲɚ�� ɀɵɥɠɵɦɚɥɵ� ԕԝɪɚɦɧɵԙ� ɠɨԑɚɪɵ�
ɛԧɥɿɝɿɧɿԙ� ԕԝɪɵɥɵɫɵɧɚ�ɠԥɧɟ�ɠɨɥɞɵԙ� ԕԝɪɵɥԑɵɥɚɪɵɧɚ� ԕɵԙɵɪ� ɬɟɥɿɦɞɟɪɞɟɧ� ԧɬɭɿɧ�ɠɚԕɫɚɪɬɭ�
ԛɲɿɧ� ɪɟɬɬɿɤ� ɬɚɥɚɩɬɚɪ� ԕɨɣɵɥɚɞɵ�� Ԕɵԙɵɪ� ɬɟɥɿɦɞɟɪɞɟɝɿ� ԕɨɡԑɚɥɵɫ� ɪɟɠɢɦɿ� ɥɨɤɨɦɨɬɢɜɬɟɪɞɿԙ�
ԥɪɟɤɟɬɬɟɫɭɿ�ɦɟɧ�ɠɨɥɞɚɪɵ�ɠԛɪɿɫɿɧɟ�ԕɢɵɧɞɵԕ�ɬɭԑɵɡɚɞɵ� 

Ԕɵԙɵɪ�ɬɟɥɿɦɞɟɪ�ɠɨɥɞɚɪɵɧɚɧ�ԧɬɤɟɧɞɟ��ɩɨɣɵɡɞɵԙ�ɠɵɥɞɚɦɞɵԑɵ�ɚɪɬԕɚɧ�ɫɚɣɵɧ�ɨɪɬɚɞɚɧ�
ɬɟɩɤɿɲ� ɤԛɲɬɿԙ� ԧɬɿɦɿ� ԕɢɵɧɞɚɣɞɵ�� ɉɨɣɵɡɞɵԙ� ԕɚɥɵɩɬɵ� ɠɵɥɞɚɦɞɵԕɬɚԑɵ� ɠԛɪɿɫɿ� ɤɟɡɿɧɞɟ���
ɨɪɬɚɞɚɧ� ɬɟɩɤɿɲ� ɤԛɲɬɿԙ� ԧɬɟɦɿɧɿԙ� ɦԥɫɟɥɟɫɿ�� ԕɵԙɵɪ ɬɟɥɿɦɞɟɪɞɟɝɿ� ɫɵɪɬԕɵ� ɪɟɥɶɫɬɟɪɞɿԙ�
ԧɪɥɟɭɿɧɟɧ�ɛɨɥɚɞɵ��Ԧɪɥɟɭɞɿԙ�ɚɭɦɚԑɵ�ԕɵԙɵɪ�ɬɟɥɿɦɧɿԙ�ɪɚɞɢɭɫɵɧɚ�ɤɟɪɿ�ɩɪɨɩɨɪɰɢɨɧɚɥ�� 

Ⱦԛɧɢɟ� ɠԛɡɿɧɿԙ� ɤԧɩɬɟɝɟɧ� ɬɟɦɿɪ� ɠɨɥɞɚɪɵɧɞɚ� ɫɵɪɬԕɵ� ɪɟɥɶɫɬɟɪɞɿԙ� ԧɪɥɟɭɿ� ���ɦɦ-ɞɟɧ�
ɚɫɩɚɣɞɵ��ɠɨԑɚɪɵ�ɠɵɥɞɚɦɞɵԕɩɟɧ�ɩɨɣɵɡɞɵԙ�ԕɵԙɵɪ�ɬɟɥɿɦɞɟɪɞɟɧ��ԧɬɭɿɧ�ɫɚɥɵɫɬɵɪԑɚɧɞɚ�ɤɿɲɿ�
ɪɚɞɢɭɫɵ�ɠɟɬɤɿɥɿɤɫɿɡ�ɛɨɥɵɩ�ɠɚɬɚɞɵ��Ɉɫɵ�ɠɚԑɞɚɣɞɚɧ�ɤɟɣɿɧ��ɠɨԑɚɪɵ�ɠɵɥɞɚɦɞɵԕɩɟɧ�ɠԛɪɟɬɿɧ�
ɩɨɣɵɡɞɚɪ� ɠɵɥɞɚɦɞɵԕɬɵ� ɛɚɹɭɥɚɬɭԑɚ� ɬɭɪɚ� ɤɟɥɟɞɿ��ɀԛɪɝɟɤ� ɩɨɣɵɡɞɚɪ� ԛɲɿɧ�� ɠɚɣ� ɩɨɣɵɡɞɚɪ�
ɠԛɪɿɩ� ɠɚɬԕɚɧ� ɠɨɥ� ɬɟɥɿɦɞɟɪɿ�� ԕɵԙɵɪ� ɠɨɥɞɚɪ� ɠɨԑɚɪԑɵ� ɠɵɥɞɚɦɞɵԕɬɵ� ɠɟԙɝɟɧɞɟ�� ɫɵɪɬԕɵ�
ɪɟɥɶɫɬɟɪɞɿԙ�ԧɪɥɟɭɿɧɿԙ�ɠɟɬɩɿɫɩɟɭɿɧɟɧ�ԧɬɿɦɞɿɥɿɤ�ԕɚɠɟɬɬɿɥɿɝɿ�ɩɚɣɞɚ�ɛɨɥɚɞɵ� 

ȼɚɝɨɧ� ԕɨɡԑɚɥɵɫɵɧɵԙ� ԕɵԙɵɪ� ɵԕɬɢɦɚɥɵ� ɚɫɚ� ɠɵɥɞɚɦɞɵԕɩɟɧ� ɫɵɪɬԕɵ� ɪɟɥɶɫɬɟɧ�
ɚɭɵɬԕɭɵɧɚɧ�� ɫɵɪɬԕɚ� ɬɟɛɭɲɿ� ɤԛɲ� ԛɞɟɭɿɧɿԙ� ԥɪɟɤɟɬɿɧɟɧ� ɠɨɥɚɭɲɵɥɚɪ� ɜɚɝɨɧɞɚɪɵɧɵԙ�
ɠɚɣɥɵɥɵԑɵɧɵԙ�ɲɚɪɬɬɚɪɵɧ�ɛԝɡɚɞɵ [1]. 

Ɉɪɬɚɞɚɧ� ɬɟɩɤɿɲ� ɤԛɲɬɿԙ� ԥɪɟɤɟɬɿɧ� ɛɿɪ� ԕɚɥɵɩԕɚ� ɤɟɥɬɿɪɭ� ɦԛɦɤɿɧ� ɟɦɟɫ�� ɫɟɛɟɛɿ�� ɠԛɪɝɟɤ�
ɟɦɟɫ� ɩɨɣɵɡɞɚɪɞɵԙ� ԕɵԙɵɪ� ɠɨɥɞɚɪɦɟɧ� ԧɬɭɿɧɟ� ɛɚɣɥɵɧɵɫɬɵ�� ԥɫɿɪɟɫɟ� ɚɹɥɞɚԑɚɧɞɚ� ɤɟɡɞɟ��
ԕɵԙɵɪ�ɬɟɥɿɦɞɟɪ�ɠɨɥɵɧɞɚԑɵ�ɫɵɪɬԕɵ�ɪɟɥɶɫɬɟɪɞɿԙ�ԧɪɥɟɭɿɧɿԙ�ԝɥԑɚɣɭɵɧɚɧ�� 



 

Ȼɿɪԕɚɬɚɪ� ɟɥɞɟɪɞɿԙ� ɬɟɦɿɪ� ɠɨɥɞɚɪɵɧɞɚ�� ɨɪɬɚɞɚɧ� ɬɟɩɤɿɲ� ɤԛɲɬɿԙ� ԛɞɟɭɿ� ɠɨɥɚɭɲɵɥɚɪԑɚ�
ԥɫɟɪɿɧɟɧ� ɬɢɝɿɡɝɟɧɞɿɤɬɟɧ�� ɫɵɪɬԕɵ� ɪɟɥɶɫɬɟɪɞɿԙ� ɚɪɬɭɵɧɚɧ� ԧɬɟɦ� ɚԕɵ� ɚɥɵɧɚɞɵ�� Ɏɪɚɧɰɢɹɞɚ�
ɦɚɹɬɧɢɤɬɿ�ɿɥɝɿɲɿɦɟɧ�ɲɚɧɚԕ�ɜɚɝɨɧɵ�ԕԝɪɚɫɬɵɪɵɥԑɚɧ��ɒɚɧɚԕ�ԧɡɿɧɿԙ�ɨɪɬɚɞɚԑɵ�ɚɭɵɪɥɵԕ�ɤԛɲɿ�
ɠɨԑɚɪɵ� ɠԛɪɿɫɬɿɤ� ɛԧɥɿɤɬɟɪɿɧɟ� ɫԛɣɟɧɿɩ�� ɚɥ� ԕɵԙɵɪ� ɠɨɥɞɚɪɞɚ� ɫԛɣɟɧɭ� ɧԛɤɬɟɥɟɪɿɧɟ� � ԕɚɬɵɫɬɵ�
ɛԝɪɵɥɵɩ�� ɿɲɤɿ� ԕɵԙɵɪԑɚ� ɢɿɥɟɞɿ�� Ɉɫɵ� ɭɚԕɵɬɬɚ� ɠɨɥɚɭɲɵɥɚɪ� ɬɟɤ� ɫɚɥɦɚԕɬɵԙ� ɚɪɬԕɚɧɵɧ�
ɛɚɣԕɚɣɞɵ��ɛɿɪɚԕ�ɛԛɣɿɪɞɟɝɿ�ɤԛɲɬɿԙ�ԥɫɟɪɿɧ�ɫɟɡɛɟɣɞɿ� 

Ԕɚɡɿɪɝɿ�ɬɚԙɞɚ�Ƚɟɪɦɚɧɢɹɞɚ��Ⱥɧɝɥɢɹɞɚ��Ɏɪɚɧɰɢɹɞɚ��ɀɚɩɨɧɢɹɞɚ��ȺԔɒ�ɦɟɦɥɟɤɟɬɬɟɪɿɧɞɟ��
ԥɪ�ɬԛɪɥɿ�ɤɟɡɟԙɞɟɪɞɟ�ɠɚɫɚɧɞɵ�ɢɿɥɭ�ɜɚɝɨɧ�ɲɚɧɚԑɵɧ�ɠɚԙɚɪɬɭ�ɠԝɦɵɫɬɚɪɵ�ɬɚɛɵɥɵɩ�ɠɚɬɚɞɵ��
Ɍɚɛɢԑɢ� ɦɚɹɬɧɢɤɬɿԙ� ɿɥɿɧɿɫɭɿɧɟɧ� ɛɨɥɚɬɵɧ� ɧԥɬɢɠɟɧɿ� ɨɫɵ� ɠԝɦɵɫɬɚɪ� ɚɪԕɵɥɵ� ɚɥԑɵɫɵ� ɤɟɥɟɞɿ� 
ɀɚɫɚɧɞɵ�ɢɿɥɭ�ɲɚɧɚԑɵɧɞɚ�ɨɪɬɚɞɚɧ�ɬɟɩɤɿɲ�ɤԛɲɬɟɪɝɟ�ԥɫɟɪ�ɟɬɟɬɿɧ��ɠԝɦɵɫɬɵ� ɿɫɤɟ�ɚɫɵɪɚɬɵɧ�
ɦɚɹɬɧɢɤɬɿ� ɞɚɬɱɢɤɬɟɧ� ɬɭɪɚɬɵɧ� ɚɪɧɚɣɵ� ɫɟɪɜɨɦɟɯɚɧɢɡɦ� ɨɪɧɚɥɚɫԕɚɧ�� ȿɝɟɪ� ɪɟɫɫɨɪɥɵ� ɚɫɩɚɞɚ�
ɩɧɟɜɦɚɬɢɤɚɥɵԕ�ɚɫɩɚɥɚɪ�ԕɨɥɞɚɧԑɚɧ�ɛɨɥɫɚ�ԕɵԙɵɪ�ɬɟɥɿɦɞɟɪɞɟ�ԕԝɪɥɵԑɵɥɚɪɞɵ�ԕɨɥɞɚɧɭ�ɠɟԙɿɥ�
ԥɪɿ�ɫɟɧɿɦɞɿ� 

Ԕɚɡɚԕɫɬɚɧɞɚ� ɬɚɫɵɦɚɥɞɚɧɚɬɵɧ� ©3DWHQWHV� 7DOJR� 6�$�ª� ɤɨɦɩɚɧɢɹɫɵɧɵԙ� ɲɵԑɚɪԑɚɧ�
ɠɨɥɚɭɲɵɥɚɪ� ɜɚɝɨɧɞɚɪɵ� Ɍɚɥɶɝɨ� ɞԥɫɬԛɪɥɿ� ɫɢɩɚɬɬɚɦɚɥɚɪԑɚ� ɢɟ�� ɹԑɧɢ� �ԕԝɪɵɥɵɫɵɧɵԙ�
ɠɟԙɿɥɞɿɝɿ�� ɛɿɥɿɤɬɿԙ� ɞɨԙԑɚɥɚԕɬɚɪɦɟɧ� ɛɚԑɵɬɬɚɥɵɩ� ɬԥɭɟɥɫɿɡ� ɚɣɧɚɥɭɵ�� ɨɪɬɚɞɚɧ� ɬɚɪɬɭ� ɤԛɲɿɧɿԙ�
ɬԧɦɟɧɞɿɝɿ�� ɜɚɝɨɧɚɪɚɥɵԕ� ɛɚɣɥɚɧɵɫɬɚɪ�� ɠɟԙɿɥ� ԥɪɿ� ɠɵɥɠɵɦɚɥɵ� ɜɚɝɨɧɞɚɪ�� ɚɭɚ-ɪɚɣɵɧɵԙ�
ɲɚɪɬɬɚɪɵɧɚ�ɛɚɣɥɚɧɵɫɬɵ�ɚɪɧɚɣɵ�ɲɵԑɚɪɵɥԑɚɧ�ɠԥɧɟ�ɫɨԙԑɵ�ɬɟɯɧɨɥɨɝɢɹɥɚɪ�ԕɨɥɞɚɧɵɥԑɚɧ� 

Ȼԝɥ� ɩɨɣɵɡɞɚɪ� ɬɚɛɢԑɢ� ɦɚɹɬɧɢɤɬɿԙ� ԝɫɬɚɧɵɦɵ� ɛɨɣɵɧɲɚ� ɜɚɝɨɧɧɵԙ� ɲɚɧɚԑɵɧ� ɬɿɤ�
ɬԝɪɚԕɬɚɧɞɵɪɭ� ɠԛɣɟɫɿ� ԕɨɥɞɚɧɵɥɚɞɵ�� ȼɚɝɨɧɧɵԙ� ɲɚɧɚԑɵɧɵԙ� ɚɫɬɵɧɞɚԑɵ�� ɨɪɬɚɞɚԑɵ� ɤԛɲɬɿԙ�
ɚɭɚ� ɛɚɥɥɨɧɞɚɪɵɧɵԙ� ɩɥɚɬɮɨɪɦɚɫɵɧ� ԝɫɬɚɩ� ɬԝɪɭԑɚ� ɧɟɝɿɡɞɟɥɝɟɧ� ɟԙ� ɬɢɿɦɞɿ� ɠԛɣɟ�� ɉɨɟɡɞɚԑɵ�
ɠɨɥɚɭɲɵɥɚɪԑɚ�ԕɵԙɵɪ�ɬɟɥɿɦɧɟɧ�ԧɬɤɟɧɞɟ��ɛԛɣɿɪɞɟɧ�ɛɨɥɚɬɵɧ�ԧɲɩɟɣ�ԕɚɥԑɚɧ�ԛɞɟɭɞɿ�ɚɡɚɣɬɭԑɚ�
ɚɪɧɚɥԑɚɧ�ɠԛɣɟ� 

Ԕɵԙɵɪ� ɬɟɥɿɦɞɟɪɞɟ� ɠɨɥɚɭɲɵɥɚɪ� ɩɨɣɵɡɞɚɪɵɧɵԙ� ԧɬɤɟɧ� ɭɚԕɵɬɬɚ� ɠɵɥɞɚɦɞɵԕɬɵԙ�
ԥɫɟɪɿɧ� ɬԧɦɟɧɞɟɬɭɝɟ� ɚɪɧɚɥԑɚɧ�� ɲɚɧɚԕɬɵԙ� ɚɭɵɪɥɵԕ� ɤԛɲɿɧɟɧ� ɠɨԑɚɪɵ�� ɚɪɛɚɲɚɥɚɪɞɵԙ�
ɚɪɚɫɵɧɞɚ� ɟɪɟɤɲɟ� ԕɨɫ� ɿɥɝɿɲɬɿ� ɲɚɬɵɪԑɚ� ɨɪɧɚɥɚɫԕɚɧ�� Ɉɫɵɧɵԙ� ԥɫɟɪɿɧɟɧ� ɚɭɵɪɥɵԕ� ɤԛɲɿ�
ɜɚɝɨɧɞɵ� ɛԝɪɵɥɵɫɬɵԙ� ɿɲɿɧɟ� ɢɿɥɞɿɪɟɞɿ�� Ȼɟɪɿɥɝɟɧ� ԥɫɟɪɞɿԙ� ԕɨɪɵɬɵɧɞɵɫɵ� ɠɨɥɚɭɲɵɥɚɪɞɵԙ�
ɠɨԑɚɪɵ� ɫɟɧɿɦɞɿɥɿɝɿ�� ɩɨɣɵɡɞɚɪɞɵԙ�ɠԛɪɿɫ� ԕɨɡԑɚɥɵɫɵɧɵԙ� ԕɚɭɿɩɫɿɡɞɿɝɿ� ɦɟɧ�ɠɨɥɚɭɲɵɥɚɪɞɵԙ�
ɠɚɣɥɵɥɵԑɵɧɞɚ [2]. 

Ԕɵԙɵɪ� ɬɟɥɿɦɞɟɪɞɟ� ɩɚɣɞɚ� ɛɨɥɚɬɵɧ� ɚɭɵɪɥɵԕ� ɤԛɲɿ� ɜɚɝɨɧ� ɲɚɧɚԑɵɧɵԙ� ɢɿɥɭɿɧɟ� ɚɥɵɩ�
ɤɟɥɬɿɧ�ԕɨɡԑɚɥɵɫ�ɠԛɣɟɫɿɧɟ�ɧɟɝɿɡɞɟɥɝɟɧ�� ɜɚɝɨɧ�ɲɚɧɚԑɵɧɵԙ�ɫɵɪɬԕɵ�ɠɚԑɵɧɚ�ԕɢɫɵԕ�ɚɭɵɬԕɭɵ�
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In this research work it was considered the dynamic weight of passenger carriage of rails in 
moving through the rail. 

Maximum forces and the maximum accelerations arising at movement of a homogeneous 
WUDLQ� ©RQ� GHSDUWª� RQ� FULVLV� RI� D� ORQJLWXGLQDO� SURILOH� RI� D� ZD\�� GHSHQG� RQ� WUDLQ� SDUDPHWHUV� - 



 

lengths L, running loading q, type of absorbing devices, initial speed of movement V0, an initial 
condition of structure-size of backlashes, way parameters - biases i1 and i2, and also radius R 
interfacing these biases of a circular curve, or number and length of elements of the broken line 
replacing this circular curve. 

Lengths of passenger trains L we will accept according to standard lengths of entry-
dispatch ways of stations - 850, 1050 and 1250 m. Assume, that trains are made of the most 
widespread railways on a network of all-metal cars and two locomotives of type VL. Then the 
trains corresponding to train lengths specified above of entry-dispatch ways, will consist of 32, 
40 and 48 cars accordingly. We will believe that,   weight of the car equal 60 t. that corresponds 
to its maximum loading. 

Investigating influence on longitudinal accelerations of parameters of a profile of a way, 
ZH�ZLOO�FRQVLGHU� WUDLQ�PRYHPHQW�©RQ�GHSDUWª�RQ�VLQJOH�V\PPHWULF�FULVLV�RI� W\SH��KROH��ZLWK�D�
difference of biases i  and radius of interfacing curve R for a case when backlashes in a harness 
influence of transition process. 

That presence of buffer devices influence of backlashes always takes place at train 
movement on concave crisis of a profile. On convex crisis the specified situation is less probable, 
though can arise because of previous concave crisis and actions of the machinist on train traffic 
control [1]. 

:H¶OO�VROYH�WKHUHIRUH�D�SUREOHP�DERXW�HQWUDQFH�ZLWK�LQLWLDO�VSHHG�V0 preliminary stretched 
train on a site of a concave profile of a way. Values of initial speed V0 were accepted equal 80, 
120, 130, 200 km/h. 

Simultaneously with it the private problem of definition of parameters of interfaces on 
crises of a longitudinal profile of a way of the specialized highway intended for passenger trains 
in length to 850-1050 m with speeds to 300 km/h, on a condition longitudinal loading trains [1-3] 
has been solved. 

It is connected by that building of a specialized passenger highway Astana-Almaty will 
allow to unload considerably basic of loading lines on this direction, having made possible on 
these lines regenerative repair of a way, and also it is essential to increase speed of the 
passengers delivery. The last becomes possible in the event that on a new highway will 
essentially (to 300-350 km/h) ways supposed on maintenance and its device to the plan and a 
profile of speed of movement are increased. Maintenance of a high technical condition of a way 
of a projected highway in turn becomes possible at such organization of movement which will 
provide more for a long time breaks of movement for carrying out of survey and way repair. In 
this case high throughput of a highway can be reached by use long unit trains (length to 850-
1050). 

Parameters of a rolling stock accepted in calculations, got out same, as at the existing. Thus 
it was necessary that its perfection in the future will lead to decrease in level of the longitudinal 
accelerations arising in a train on crises of a longitudinal profile of a way. 

At the decision of the given problem it was necessary that investigated trains consisted of 
8, 16, 24, 32, 40 perspective cars in weight 58 ɬ and length 25,5m.  

Let's vary a difference of biases i  from 10 to 60  0/00 with step 10  0/00 and radius of 
LQWHUIDFH�5� ��·����NP�ZLWK�VWHS�RI����NP� 

Purpose of researches is definition of admissible value of radius R at which longitudinal 
DFFHOHUDWLRQV� LQ� ORQJ�XQLW�SDVVHQJHU� WUDLQ��PRYLQJ�©RQ�GHSDUWª� WKURXJK�FULVLV�RI�D� ORQJLWXGLQDO�
way, did not exceed 0,3 g. 

As a result of calculations dependences of these sizes on number of cars in a train, speeds 
of movement, an algebraic difference of biases on crisis of a profile and radius of a circular 
curve of interface on crisis are received for different variants of the oscillogram of longitudinal 
accelerations of various cars of a train, distribution of the maximum values of accelerations on 
length of a train, value of the greatest a train of accelerations at present time, and also. 

As an example in drawing 1 oscillograms of longitudinal accelerations of the first, average 



 

and tail crews of the train consisting of 24 cars, driving with a speed V0 = 350 km/h on concave 

crisis of a profile with algebraic a difference of interfaced biases 02,0i  and radius of a curve 
of interface R=20ɤm. are represented. 
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Drawing 1 ± Oscillograms of longitudinal 
accelerations in a train from 24 crews, moving ©on 
departª�with a speed V0  �����NP�K��¨i = 20 0/00, R 
= 20 km) 

 
In drawing 2 the example of oscillograms of the longitudinal accelerations received in a 

train, consisting of 40 all-metal cars and two locomotives is resulted. Accelerations are written 
down in 2, 21 and 42 crews. 
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Drawing 2 ± Oscillograms of longitudinal 
accelerations in a train from 40 crews, moving ©on 

departª with a speed V0 = 200 km/h ( 30i  0/00, 
R = 10 km) 
 

 
Apparently from oscillograms, at movement long unit a passenger train by the way of a 

broken profile, along a train the wave of blows which causes growth of accelerations especially 
in a tail part of a train runs. After processing of the received oscillograms change diagrammed on 
length of a train of the maximum longitudinal accelerations were under construction [2]. 

In drawing 3 and 4 distributions of the maximum accelerations on length of a train are 



 

VKRZQ��'UDZLQJ���DQG���RI������P�©RQ�GHSDUWª�ZLWK�D�VSHHG�V0 = 200 km/h by the way of a 

concave profile with a difference of biases 30i 0/00 and radius of interface R = 10 km 
concern a case of movemeQW�RI�D�WUDLQ�LQ�OHQJWK��'UDZLQJ���FRUUHVSRQGV�WR�D�PRYHPHQW�FDVH�©RQ�
GHSDUWª�WUDLQV�IURP����FDUV�RQ�D�VLWH�RI�D�ZD\�ZLWK�SDUDPHWHUV�� 10i 0/00  and R = 65ɤɦ. 

 
In drawing 5 values of the greatest in a train of accelerations at present, counted on time 

IURP�WKH�EHJLQQLQJ�RI�WUDQVLHQW�IRU�D�PRYHPHQW�FDVH�©RQ�GHSDUWª�D�WUDLQ�FRQVLVWLQJ�RI����FDUV��
with a speed V0 = 300 km/h on a concave profile of a way ( 10i 0/00, R = 65 km) are resulted. 

Apparently, the greatest in an acceleration train arise in a tail part (drawing 3) by the end of 
transition process (drawing 5).  

 

 
 

Drawing 3 ± The diagram of distribution of the maximum accelerations in a train from 32 

FUHZV��PRYLQJ�©RQ�GHSDUWª�ZLWK�D�VSHHG�90 = 300 km/h ( 10i  0/00, R = 55 km) 
 
 

 
 

Drawing 4 ± The diagram of distribution of the maximum accelerations in a train from 40 

FDUV��PRYLQJ�©RQ�GHSDUWª with a speed V0 = 200 km/h ( 30i 0/00, R = 10 km) 
 
In drawing 5 values of the greatest in a train of accelerations at present, counted on time 

IURP�WKH�EHJLQQLQJ�RI�WUDQVLHQW�IRU�D�PRYHPHQW�FDVH�©RQ�GHSDUWª�D�WUDLQ�FRQVLVWLQJ�RI����FDUV��
with a speed V0 = 300 km/h on a concave profile of a way ( 30i  0/00, R = 65 km) are 
resulted. 

 

 
 
 

Drawing 5 ± The greatest longitudinal accelerations cars at present time 



 

In drawing 6 as an example dependences of longitudinal accelerations mɚɯV  (in shares of 
acceleration of free falling g) from radius of a circular curve of interface R for trains in length of 
850 m (drawing 6), 1050 m (drawing 6) and 1250 m (drawing 6), moving with a speed V = 200 
km/h are placed. 

In drawing of 6 lines 1, 2, 3, 4, 5, 6 correspond to differences of biases i = 0,01; 0,02; 
0,03; 0,04; 0,05; 0,06. 
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Drawing 6 ± Dependence of the greatest 
longitudinal accelerations on radius of a circular 
curve of interface 
 

 

In drawing 7 dependences of the greatest accelerations Vmax  on an algebraic difference 

of biases i for a train from 24 (a), 32 (b) and 40 (c) cars for a case of movement with a speed 
V0 = 300 km/h are resulted. Lines 1-5 concern radiuses of curves interface of 10-50 km with step 
of 10 km. 
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Drawing 7 ± dependence of the greatest 
longitudinal accelerations on an algebraic 
difference of biases 
 

 
 
The sharp increase in level of longitudinal accelerations above a threshold 0,50g, noted at 



 

rather small radiuses of curves of interface (fig. 7) is connected with double linear of the power 
characteristic of absorbing devices at a stage loading. At excess of the specified threshold 
longitudinal forces become more than 300 ɤɇ and there is a transition to the second site of the 
characteristic, where rigidity considerably above, than on the first. 

Thus, accelerations decrease with growth of radius of a curve of interface R and increase 
with growth ǻi while ǻi <ǻi1. At ǻi> ǻi1 algebraic difference of biases does not render influence 
on level of longitudinal accelerations.  
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ɉɨ� ɬɚɤɨɣ� ɦɟɬɨɞɢɤɟ� ɧɟɥɶɡɹ� ɨɰɟɧɢɬɶ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɨɟɡɞɨɜ� ɢ� ɩɟɪɟɱɢɫɥɟɧɧɵɯ�
ɨɫɥɚɛɥɹɸɳɢɯ�ɮɚɤɬɨɪɨɜ�ɩɨ�ɫɥɟɞɭɸɳɢɦ�ɩɪɢɱɢɧɚɦ� 

- ɭɞɚɥɟɧɢɟ� ɩɨɞɪɟɥɶɫɨɜɵɯ� ɩɨɞɤɥɚɞɨɤ� ɢɫɤɥɸɱɚɟɬ� ɩɟɪɟɞɚɱɭ� ɧɚ� ɲɩɚɥɭ� ɢ� ɛɚɥɥɚɫɬ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɜɢɛɪɚɰɢɢ� 

- ɩɨ� ɡɚɜɢɫɢɦɨɫɬɹɦ� Y (Qi) ɧɟɜɨɡɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� Q  ɢ� q�� ɧɟ� ɡɚɞɚɜɚɹɫɶ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɡɧɚɱɟɧɢɟɦ�>Y  > 0]; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɭɪɚɜɧɟɧɢɹɯ�ɪɚɜɧɨɜɟɫɢɹ�ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�ɪɟɲɟɬɤɢ��ɧɟɩɨɞɜɢɠɧɨɫɬɶ�
ɤɨɬɨɪɨɣ�ɜɵɪɚɠɚɟɬɫɹ�ɭɫɥɨɜɢɟɦ�Yp p  ����ɡɧɚɱɟɧɢɣ�q��ɩɨɥɭɱɟɧɧɵɯ�ɩɪɢ�  > 0��ɧɟɤɨɪɪɟɤɬɧɨ��
ɬɚɤ ɤɚɤ� ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɧɟɩɨɞɜɢɠɧɨɣ� ɩɭɬɟɜɨɣ� ɪɟɲɟɬɤɢ� ɩɪɢ� ɫɞɜɢɧɭɬɵɯ� ɩɨɩɟɪɟɤ� ɩɭɬɢ�
ɲɩɚɥɚɯ� 

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɥɢɹɧɢɹ� ɧɚ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɩɭɬɢ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɜ� ɋɚɦȽɍɉɋɟ�
�ɄɂɂɌɟ�� ɪɚɡɪɚɛɨɬɚɧɵ� ɭɫɬɪɨɣɫɬɜɨ� ɢ� ɦɟɬɨɞ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� q, ɚ� ɬɚɤɠɟ� ɜɵɩɨɥɧɟɧɵ�
ɷɤɫɩɟɪɢɦɟɧɬɵ� ɧɚ� ɞɟɣɫɬɜɭɸɳɢɯ� ɩɭɬɹɯ�� ȼ� ɤɨɦɩɥɟɤɬ� ɭɫɬɪɨɣɫɬɜɚ�� ɤɪɨɦɟ� ɩɪɢɛɨɪɚ� ɞɥɹ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɲɩɚɥɭ� ɩɨɫɬɨɹɧɧɨɣ� ɩɪɨɞɨɥɶɧɨɣ� ɫɢɥɨɣ�� ɜɯɨɞɹɬ� ɫɩɟɰɢɚɥɶɧɵɟ� ɩɨɞɤɥɚɞɤɢ��
ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ� ɫɨɯɪɚɧɢɬɶ� ɪɟɚɥɶɧɵɟ� ɭɫɥɨɜɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɷɥɟɦɟɧɬɨɜ� ɜɟɪɯɧɟɝɨ�



 

ɫɬɪɨɟɧɢɹ� ɩɭɬɢ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɩɨɟɡɞɨɜ� ɜ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ�� Ʉɚɠɞɚɹ� ɩɨɞɤɥɚɞɤɚ�
ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ�ɱɚɫɬɟɣ��ɜɟɪɯɧɹɹ�ɱɚɫɬɶ�ɤɥɟɦɦɧɵɦɢ�ɛɨɥɬɚɦɢ�ɤɪɟɩɢɬɫɹ�ɤ�ɪɟɥɶɫɭ��ɚ�ɧɢɠɧɹɹ�- 
ɡɚɤɥɚɞɧɵɦɢ�ɛɨɥɬɚɦɢ�ɤ�ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ�ɲɩɚɥɟ��Ɉɛɟ�ɱɚɫɬɢ�ɫɨɟɞɢɧɟɧɵ�ɬɚɤ��ɱɬɨ�ɨɬɨɪɜɚɬɶɫɹ�
ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɜ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɧɟ�ɦɨɝɭɬ��ɧɨ ɩɨɩɟɪɟɱɧɵɣ�ɨɫɢ�ɩɭɬɢ�ɫɞɜɢɝ�ɲɩɚɥɵ�
ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɩɪɢɥɨɠɟɧɧɨɣ�ɫɢɥɵ�ɜɨɡɦɨɠɟɧ�ɛɟɡ�ɩɟɪɟɦɟɳɟɧɢɣ�ɪɟɥɶɫɚ��ɉɪɢ�ɷɬɨɦ�ɫɨɫɬɚɜɧɚɹ�
ɩɨɞɤɥɚɞɤɚ��ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ�ɜɦɟɫɬɨ�ɬɢɩɨɜɨɣ�ɫɤɪɟɩɥɟɧɢɹ�ɄȻ��ɩɟɪɟɞɚɟɬ�ɧɚ�ɲɩɚɥɭ�ɢ�ɛɚɥɥɚɫɬ�
ɜɫɟ�ɤɨɥɟɛɚɧɢɹ��ɜɨɡɧɢɤɚɸɳɢɟ�ɩɪɢ�ɩɪɨɯɨɞɟ�ɩɨɟɡɞɨɜ� 

ɉɪɭɠɢɧɧɨ-ɜɢɧɬɨɜɨɣ� ɩɪɢɛɨɪ� ɡɚɤɪɟɩɥɹɟɬɫɹ� ɧɚ� ɲɩɚɥɟ� ɡɚɤɥɚɞɧɵɦ� ɛɨɥɬɨɦ� ɢ� ɱɟɪɟɡ�
ɫɠɢɦɚɟɦɵɟ�ɜɢɧɬɨɦ�ɬɚɪɢɪɨɜɚɧɧɵɟ�ɩɪɭɠɢɧɵ��ɭɩɢɪɚɹɫɶ�ɜ�ɪɟɥɶɫ��ɩɟɪɟɞɚɟɬ�ɫɢɥɭ�ɧɚ�ɲɩɚɥɭ��ɉɨ�
ɢɡɦɟɪɢɬɟɥɶɧɵɦ� ɭɫɬɪɨɣɫɬɜɚɦ� ɨɩɪɟɞɟɥɹɸɬ� ɢɡɦɟɧɟɧɢɟ� ɫɢɥɵ� ɢ� ɩɟɪɟɦɟɳɟɧɢɹ� ɲɩɚɥɵ��
ɋɨɫɬɚɜɧɚɹ� ɩɨɞɤɥɚɞɤɚ� ɜɵɩɨɥɧɹɟɬ� ɜɫɟ� ɮɭɧɤɰɢɢ� ɬɢɩɨɜɨɣ� ɢ� ɦɨɠɟɬ� ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɩɭɬɢ�
ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ�ɜɪɟɦɹ� 

 
Ɍɚɛɥɢɰɚ�� ± Ɋɟɡɭɥɶɬɚɬɵ�ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɉɛɤɚɬɤɚ�
ɩɭɬɢ 

ɞɨ�ɩɪɢɥɨɠɟ 
ɧɢɹ�ɫɢɥ� 
�ɬɵɫ��ɨɫɟɣ�

0, /ɬɵɫ��ɬ�
ɛɪɭɬɬɨ� ) 

ɋɢɥɚ��
ɩɪɢɤɥɚɞɵ- 
ɜɚɟɦɚɹ�ɤ 
ɲɩɚɥɟ�Q, 

ɤɧ 

Ɂɚ�ɩɟɪɢɨɞ�ɞɟɣɫɬɜɢɹ�ɫɢɥ 

yQr ,  

ɍɪɚɜɧɟɧɢɟ�
ɪɟɝɪɟɫɫɢɢ�

ɞɥɹ�
ɫɟɪɟɞɢɧɵ�
ɞɨɜɟɪɢɬɟɥɶ 

ɧɨɝɨ�
ɢɧɬɟɪɜɚɥɚ 

ɩɪɨɩɭɳɟɧɨ��
ɬɵɫ�ɨɫɟɣ�ɩ��

ɬɵɫ�ɬ�
ɛɪɭɬɬɨ�Ɍɨ 

ɫɪɟɞɧɟɟ 
ɩɟɪɟɦɟɳɟ- 
ɧɢɟ�ɲɩɚɥ��

��ɦɦ 

ɂɧɬɟɧɫɢɜ 
ɧɨɫɬɶ 

ɩɟɪɟɦɟɳɟ- 
ɧɢɹ�ɲɩɚɥ��ɭ��
�ɦɦ 10-3 
�ɬɵɫ��ɨɫ� 

0,16 
1,65 

1 
2 
3 
4 

29/299 
26/268 
26/268 
26/268 

3,82 
14,04 
24,74 
24,30 

138,8 
448,6 
717,5 
1653,4 

0,95 Q016 = 1,11+ 
+1,87 

0,95 
16,35 

2 
3 
4 

15/258 
15/258 
11/189 

6,95 
10,84 
12,90 

603,4 
676,6 
1106,7 

0,92 
 
 

Q0,95 = 0,29 + 
+3,40 

 

31,07 
457,85 

1 
2 
3 
4 

13/192 
23/339 
27/398 
15/221 

0,79 
7,69 

10,46 
15,63 

66,4 
324,6 
371,5 
667,4 

0,97 
 
 

Q31,07= 0,68 
+ +5,08 

 

49,74 
734,05 

2 
3 
4 

12/177 
14/207 
12/177 

2,14 
2,08 
8,46 

182,4 
373,1 
614 

0,99 
 
 

Q734,05= 
1,20+4,60 

 

 
ɗɤɫɩɟɪɢɦɟɧɬɵ� ɜɵɩɨɥɧɹɥɢ� ɧɚ� ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ� ɭɱɚɫɬɤɚɯ� ɛɟɫɫɬɵɤɨɜɨɝɨ� ɩɭɬɢ� ɫ�

ɪɟɥɶɫɚɦɢ� ɬɢɩɚ� Ɋ���� ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ� ɲɩɚɥɚɦɢ�� ɬɢɩɨɜɨɣ� ɳɟɛɟɧɨɱɧɨɣ� ɛɚɥɥɚɫɬɧɨɣ�
ɩɪɢɡɦɨɣ��ɫɤɪɟɩɥɟɧɢɟɦ�ɄȻ-����ɉɨɞɲɩɚɥɶɧɨɟ�ɨɫɧɨɜɚɧɢɟ�ɩɨɞɛɢɥɢ�ɦɚɲɢɧɚɦɢ�ȼɉɈ-�����ɛɟɡ�
ɭɩɥɨɬɧɟɧɢɹ� ɨɬɤɨɫɧɵɯ� ɱɚɫɬɟɣ� ɛɚɥɥɚɫɬɧɨɣ� ɩɪɢɡɦɵ�� ɇɚ� ɭɱɚɫɬɤɟ� ɨɛɪɚɳɚɸɬɫɹ� ɥɨɤɨɦɨɬɢɜɵ�
ȼɅ��ɍ� ɢ� �Ɍɗ��Ʌ�� ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɝɪɭɡɨɜɵɯ� ɩɨɟɡɞɨɜ� ��� ɤɦ�ɱ� ɢ�
ɩɚɫɫɚɠɢɪɫɤɢɯ�- ����ɤɦ�ɱ��ɇɨɪɦɚ�ɦɚɫɫɵ�ɩɨɟɡɞɨɜ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ������ɬ�ɢ������ɬ��ɋɪɟɞɧɹɹ�
ɨɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ�- ���ɬɫ� 

Ʉ�ɲɩɚɥɟ�ɩɪɢɤɥɚɞɵɜɚɥɢ�ɫɢɥɵ��ɪɚɜɧɵɟ����������ɢ���ɤɇ� 
Ⱦɨ� ɨɩɵɬɨɜ� ɭɱɚɫɬɤɢ� ɩɪɨɩɭɫɬɢɥɢ� ɪɚɡɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɫɟɣ�  ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� - 

�������������������������ɬɵɫ���ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɩɪɨɯɨɞɭ���������������������ɢ��������ɬɵɫ��ɬ�
ɝɪɭɡɚ� ɛɪɭɬɬɨ�� Ʉɨɥɢɱɟɫɬɜɨ� ɨɫɟɣ� ɭɱɢɬɵɜɚɥɢ� ɩɨ� ɫɭɬɨɱɧɵɦ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ� ɮɨɪɦɚɦ�
ɨɬɱɟɬɧɨɫɬɢ��ɐɈ-4). 

ɇɚɛɥɸɞɟɧɢɹ� ɩɪɨɞɨɥɠɚɥɢɫɶ� ��-��� ɫɭɬɨɤ�� ɡɚ� ɤɨɬɨɪɵɟ� ɩɪɨɩɭɫɤɚɥɨɫɶ� ���-���� ɬɵɫ�� ɬ�
ɝɪɭɡɚ� ɛɪɭɬɬɨ�� ɉɟɪɢɨɞɢɱɟɫɤɢɦ� ɩɨɞɬɹɝɢɜɚɧɢɟɦ� ɩɪɭɠɢɧ� ɩɨɞɞɟɪɠɢɜɚɥɢ� ɩɨɫɬɨɹɧɧɭɸ� ɫɢɥɭ��



 

ɩɪɢɥɨɠɟɧɧɭɸ�ɤ�ɲɩɚɥɚɦ��Ⱦɥɹ�ɤɚɠɞɨɝɨ�ɫɨɱɟɬɚɧɢɹ�ɫɢɥ�Qi ɢ�ɭɪɨɜɧɹ�ɨɛɤɚɬɤɢ�ɩɭɬɢ�ɜɵɩɨɥɧɢɥɢ�
ɩɨ����ɧɚɛɥɸɞɟɧɢɣ��ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɫɪɟɞɧɟɣ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɜɵɛɨɪɤɟ� 

ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɟɪɟɦɟɳɟɧɢɹ�ɲɩɚɥ�  ɩɪɨɢɫɯɨɞɹɬ�ɬɨɥɶɤɨ�ɩɪɢ�ɩɪɨɯɨɞɟ�ɩɨɟɡɞɨɜ��ɬ�ɟ��
ɡɚɜɢɫɹɬ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɩɪɨɩɭɳɟɧɧɵɯ�ɨɫɟɣ� ��ɇɟɡɚɜɢɫɢɦɨ�ɨɬ�ɭɪɨɜɧɹ�ɨɛɤɚɬɤɢ�ɩɭɬɢ��ɦɟɠɞɭ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ�ɩɟɪɟɦɟɳɟɧɢɣ�  ɢ�ɤɨɥɢɱɟɫɬɜɨɦ�ɩɪɨɩɭɳɟɧɧɵɯ�ɨɫɟɣ�  ɡɚ�ɩɟɪɢɨɞ�ɞɟɣɫɬɜɢɹ�
ɫɢɥɵ�Q ɫɭɳɟɫɬɜɭɟɬ�ɭɫɬɨɣɱɢɜɚɹ�ɫɜɹɡɶ��ɬɚɛɥ�����ɫɬɨɥɛɟɰ�����ɍɪɚɜɧɟɧɢɟ�ɪɟɝɪɟɫɫɢɢ�ɢɦɟɟɬ�ɜɢɞ 

 

,
0

yQQ
ni

     (1) 

ɝɞɟ� ,-² ɤɨɷɮɮɢɰɢɟɧɬ�ɜɹɡɤɨɫɬɢ�ɛɚɥɥɚɫɬɚ� .
; 

-=- ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɟɪɟɦɟɳɟɧɢɹ�ɲɩɚɥ��
.

10 3

. 

ɋɬɪɭɤɬɭɪɚ� ɮɨɪɦɭɥɵ� ���� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɩɪɢ� ɤɚɠɞɨɦ� ɭɪɨɜɧɟ� ɨɛɤɚɬɤɢ� ɩɭɬɢ�
ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɛɚɥɥɚɫɬɚ� ɩɟɪɟɦɟɳɟɧɢɸ� ɲɩɚɥɵ� ɫɨɫɬɨɢɬ� ɢɡ� ɠɟɫɬɤɨɣ� Qo ɢ� ɜɹɡɤɨɣ� ,  

ɫɨɫɬɚɜɥɹɸɳɢɯ�� ɧɨ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɫɥɨɜɢɣ� ɪɚɜɧɨɜɟɫɢɹ� ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɧɟ-
ɨɛɯɨɞɢɦɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɬɨɥɶɤɨ� Qo�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ� ɲɩɚɥɵ� ɢ��
ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɭɫɥɨɜɢɸ� Y  = 0�� ȼ� ɬɚɤɢɯ� ɫɥɭɱɚɹɯ� Qo ɦɨɠɧɨ� ɧɚɣɬɢ� ɩɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɩɟɪɟɦɟɳɟɧɢɹ� ɲɩɚɥɵ� �ɚ� ɧɟ ɩɨ� ɡɚɞɚɜɚɟɦɨɣ� ɜɟɥɢɱɢɧɟ� ɩɟɪɟɦɟɳɟɧɢɹ�� ɢ� ɩɪɢ�  ɧɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɪɨɢɡɜɨɥɶɧɨ� ɧɚɡɧɚɱɚɬɶ� ɜɟɥɢɱɢɧɭ� ɩɟɪɟɦɟɳɟɧɢɹ� ɲɩɚɥ� ɜɨ� ɜɪɟɦɹ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ� 

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɡɚɜɢɫɢɦɨɫɬɢ� Qo ɨɬ� ɭɪɨɜɧɹ� ɨɛɤɚɬɤɢ� ɩɭɬɢ�  ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ��ɬɚɛɥ����� 

 
Ɍɚɛɥɢɰɚ���± ɋɨɩɪɨɬɢɜɥɟɧɢɹ�ɲɩɚɥ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɉɛɤɚɬɤɚ�ɩɭɬɢ��ɬɵɫ�ɨɫɟɣ 0,16 0,95 31,07 49,74 

Q0,KH 1,11 0,29 0,68 1,20 

 
Ⱥɩɩɪɨɤɫɢɦɢɪɭɸɳɚɹ�ɮɭɧɤɰɢɹ 

 

Qo = 0,656 4- ��ɤɇ�ɲɩ�     (2) 
ɉɨ� ɭɫɥɨɜɢɹɦ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɨɫɟɜɚɹ� ɧɚɝɪɭɡɤɚ�  = 170 ɤɇ�� ɡɧɚɱɢɬ� ɩɪɢ� ɷɩɸɪɟ� ɲɩɚɥ�

�����ɲɬ�ɤɦ 
 

Q0=0,656+10
-5

T , ɤɇ�ɲɩ�      (3) 
q0 = 1,312 + 94- 10-

5 ��ɤɇ�ɦ�     (4) 
 
ɉɪɟɞɟɥɶɧɨɦɭ� ɭɫɥɨɜɢɸ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ� ɲɩɚɥɵ� ɩɨ� ɮɨɪɦɭɥɟ� ���� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�

ɡɚɜɢɫɢɦɨɫɬɶ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɲɩɚɥ�ɫɞɜɢɝɭ�ɩɨɩɟɪɟɤ�ɩɭɬɢ�f  

 

f  = 0,18+ 12,84-10-
5 .     (5) 

Ɂɚɜɢɫɢɦɨɫɬɢ�����ɢ�����ɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɨɛɳɟɦ�ɜɢɞɟ 
 

Q=q0+iq Q ,        (6) 

f = f +if  Q        (7) 
Q6p �������ɬɵɫ��ɬ� 

 
ɝɞɟ� qOc ɢ� fm0 ± ɧɚɱɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɩɨɝɨɧɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɭɬɢ�
ɩɨɩɟɪɟɱɧɨɦɭ�ɫɞɜɢɝɭ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɭɬɢ� 



 

iq ɢ�fm ± ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɢɡɦɟɧɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�qOc ɢ�fm 0. 
 
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɭɬɢ��Q6p < 1500 ɬɵɫ��ɬ��ɫɨɩɪɨɬɢɜɥɟɧɢɟ�q = 

�����ɤɇ�ɦ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬ�fm  �������ɗɬɢ�ɡɧɚɱɟɧɢɹ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɞɥɹ�ɞɚɥɶɧɟɣɲɢɯ�ɪɚɫɱɟɬɨɜ� 
Ⱥɧɚɥɢɬɢɱɟɫɤɢɦ� ɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ� ɦɟɬɨɞɚɦɢ� ɨɩɪɟɞɟɥɢɥɢ� ɭɫɥɨɜɢɹ� ɪɚɜɧɨɜɟɫɢɹ�

ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ� ɪɟɲɟɬɤɢ� ɫ� ɭɱɟɬɨɦ� ɬɨɥɶɤɨ� ɫɭɯɨɝɨ� ɬɪɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɫ� ɭɱɟɬɨɦ� ɫɭɯɨɝɨ� ɢ�
ɜɹɡɤɨɝɨ� ɬɪɟɧɢɹ�� Ⱦɥɹ� ɫɥɭɱɚɹ�  = 0�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɟɟ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ�� ɩɨɥɭɱɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ��ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�ɬɚɛɥ�����ɂɡ�ɷɬɨɣ�ɬɚɛɥɢɰɵ�ɫɥɟɞɭɟɬ��ɱɬɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�
ɧɟ� ɢɦɟɸɬ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ�� ɋɨɫɬɨɹɧɢɟ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ� ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ� ɪɟɲɟɬɤɢ�
ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɫɠɢɦɚɸɳɢɯ�ɫɢɥ�N ɨɰɟɧɢɜɚɟɬɫɹ�ɭɫɥɨɜɢɟɦ�N = qR��ɉɪɢ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɫɢɥɚɯ�
(N = Nt��ɭɫɥɨɜɢɟ�ɧɟɩɨɞɜɢɠɧɨɫɬɢ�ɛɭɞɟɬ�ɜɵɪɚɠɚɬɶɫɹ�ɡɚɜɢɫɢɦɨɫɬɶɸ 

 

EF" ty0 = qR,       (8) 
 

ɚ� ɩɪɟɜɵɲɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɪɟɥɶɫɨɜ� ty0�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɷɬɨɦɭ� ɫɨɫɬɨɹɧɢɸ�� ɬ�ɟ�� ɛɟɡ�
ɭɩɪɭɝɢɯ�ɞɟɮɨɪɦɚɰɢɣ��ɡɚɜɢɫɢɦɨɫɬɶɸ 

 

ty0 =qR/aEF".       (9) 
 

ɝɞɟ�  - ɤɨɷɮɮɢɰɢɟɧɬ�ɥɢɧɟɣɧɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɪɟɥɶɫɨɜɨɣ�ɫɬɚɥɢ� 
 - ɦɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ�ɪɟɥɶɫɨɜɨɣ�ɫɬɚɥɢ� 

F" - ɩɥɨɳɚɞɶ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�ɞɜɭɯ�ɪɟɥɶɫɨɜ� 
ɉɪɟɜɵɲɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪ�ɩɨ�ɮɨɪɦɭɥɟ������ɞɥɹ�ɩɪɹɦɵɯ�ɭɱɚɫɬɤɨɜ�ɜɵɹɜɢɬɶ�ɧɟɜɨɡɦɨɠɧɨ�

(R = ���ɚ�ɞɥɹ�ɩɨɥɨɝɢɯ�ɤɪɢɜɵɯ�ɫɨɞɟɪɠɚɬ�ɛɨɥɶɲɭɸ�ɩɨɝɪɟɲɧɨɫɬɶ��ɉɨɷɬɨɦɭ�ɧɚ ɩɪɚɤɬɢɤɟ��ɜɨ�
ɜɫɟɯ�Ɍɍ�ɩɨ�ɛɟɫɫɬɵɤɨɜɨɦɭ�ɩɭɬɢ��ɢɫɩɨɥɶɡɭɸɬ�ɡɚɜɢɫɢɦɨɫɬɢ�ɜɢɞɚ 

 

[ ty0] = [ ty]  - A/R,       (10) 
 
ɝɞɟ�  - ɩɚɪɚɦɟɬɪ�� ɨɩɪɟɞɟɥɹɟɦɵɣ� ɧɚ� ɨɫɧɨɜɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ�� ɚ� ɩɪɢ� ɥɢɧɟɣɧɨɣ� ɮɭɧɤɰɢɢ� - 
ɭɝɥɨɜɨɣ�ɤɨɷɮɮɢɰɢɟɧɬ� 

ɇɨɪɦɚɬɢɜɧɵɟ�ɡɧɚɱɟɧɢɹ�ɞɨɩɭɫɤɚɟɦɵɯ�ɩɪɟɜɵɲɟɧɢɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɪɟɥɶɫɨɜɵɯ�ɩɥɟɬɟɣ�ɜɨ�
ɜɫɟɯ� Ɍɍ�� ɞɟɣɫɬɜɨɜɚɜɲɢɯ� ɫ� ����� ɝ�� ɩɨ� ����� ɝ��� ɞɨɜɨɞɢɥɢɫɶ� ɞɨ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɜ� ɬɚɛɥɢɱɧɨɣ�
ɮɨɪɦɟ��Ⱥɩɩɪɨɤɫɢɦɢɪɭɸɳɚɹ�ɮɭɧɤɰɢɹ� ty(R��ɬɚɛɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɣ�ɜ�ɫɢɫɬɟɦɟ�ɤɨɨɪɞɢɧɚɬ� ty 
ɢ���R - ɥɢɧɟɣɧɚɹ�ɫ�ɭɝɥɨɜɵɦ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ��-9360/R) 

 

[ ty]=[58 - 9360/R  
 
Ɍɚɛɥɢɰɚ���± ɉɪɟɞɟɥɶɧɵɟ�ɭɫɥɨɜɢɹ�ɧɟɩɨɞɜɢɠɧɨɫɬɢ�ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�ɪɟɲɟɬɤɢ 

Ɇɟɬɨɞ�ɪɟɲɟɧɢɹ Ɍɪɟɧɢɟ 
ɉɪɟɞɟɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ 

ɭɫɥɨɜɢɣ�
ɧɟɩɨɞɜɢɠɧɨɫɬɢ 

N ty0 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ 
 

ɫɭɯɨɟ 
0

1

N

q

R
 

N=qR 

FE

qR
t y0  

ɂɧɬɟɝɪɢɪɨɜɚɧɢɟɦ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ�
ɭɪɚɜɧɟɧɢɣ 

ɫɭɯɨɟ Ɍɨ�ɠɟ Ɍɨ�ɠɟ Ɍɨ�ɠɟ 
ɜɹɡɤɨɟ� ɢ�
ɫɭɯɨɟ 

ɉɪɢ� =1; 

0
1

N

q

R
 

Ɍɨ�ɠɟ Ɍɨ�ɠɟ 

 
 
 
 



 

Ɍɚɛɥɢɰɚ���± ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ� ty, ɞɥɹ�ɭɫɥɨɜɢɣ�ɫɬɚɧɰɢɢ�ɋɚɦɚɪɚ�Ʉɭɣɛɵɲɟɜɫɤɨɣ�
ɞɨɪɨɝɢ��0ɋ 

ȼɢɞ�ty 
Ɂɧɚɱɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɞɢɭɫɚ�ɤɪɢɜɨɣ��ɦ 

ɩɪɹɦɚɹ 2000 1200 1000 800 600 500 400 350 

ty0 46,5 42,2 42,8 41,2 38,9 35,0 31,9 26,8 22,1 

ty  33,7 51,4 52,8 51,2 48,9 45,0 41,9 37,2 33,9 

ty / ty0 1,20 1,22 1,23 1,24 1,26 1,28 1,31 1,39 1,53 

ty  43 40 41 39 38 35 32 29 26 

80

][ 91

l

t y  
46 42 42 41 39 34 31 27 23 

 
ɉɪɢ� ����� ɲɩ��ɤɦ� Ʉɷɩ  � ��������� ������ Ɇɧɨɝɨɥɟɬɧɹɹ� ɩɪɚɤɬɢɤɚ� ɷɤɫɩɥɭɚɬɚɰɢɢ�

ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ�ɧɟ�ɜɵɹɜɢɥɚ�ɤɚɤɢɯ-ɥɢɛɨ�ɡɚɦɟɱɚɧɢɣ�ɤ�ɡɚɜɢɫɢɦɨɫɬɢ�������ɩɨɷɬɨɦɭ�ɭɝɥɨɜɨɣ�
ɤɨɷɮɮɢɰɢɟɧɬ�� ɪɚɜɧɵɣ� �-9360/R��� ɦɨɠɧɨ� ɨɫɬɚɜɢɬɶ� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ty ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ�
ɦɟɬɨɞɚɦɢ� 

ɋ� ɭɱɟɬɨɦ� ɮɨɪɦɭɥ� ���� ɢ� ������ ɩɪɢɧɢɦɚɹ� ɪɚɧɟɟ� ɩɨɥɭɱɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� q=2,72 ɤɇ�ɦ��
ɩɨɥɭɱɢɦ�ɞɥɹ�ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɭɬɢ�ɫɥɟɞɭɸɳɭɸ�ɮɨɪɦɭɥɭ� 

 

y K
R

t
9360

6.500      (11) 

Ɂɧɚɱɟɧɢɹ� ty0��ɩɨɞɫɱɢɬɚɧɧɵɟ�ɩɨ�ɷɬɨɣ�ɮɨɪɦɭɥɟ��ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ��� �ɫɬɪɨɤɚ���� 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɬɚɤɠɟ� ɛɵɥɚ� ɭɫɬɚɧɨɜɥɟɧɚ� ɚɧɚɥɢɬɢɱɟɫɤɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ��

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɭɫɥɨɜɢɹɦ� ɪɚɜɧɨɜɟɫɢɹ� ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ� ɪɟɲɟɬɤɢ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɭɩɪɭɝɢɯ�
ɞɟɮɨɪɦɚɰɢɣ 

 

)(
1 2

uFl
N

q

R
f ,     (12) 

 
ɝɞɟ�F(u) - ɮɭɧɤɰɢɹ��ɡɚɜɢɫɹɳɚɹ�ɨɬ�ɦɨɦɟɧɬɚ�ɢɧɟɪɰɢɢ�ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�ɪɟɲɟɬɤɢ� 

ɂɫɩɨɥɶɡɭɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ� ȼɇɂɂɀɌɚ�� ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɵɦ� ɩɪɢ� ɪɟɥɶɫɚɯ�
Ɋ����ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�ɲɩɚɥɚɯ�ɢ�ɳɟɛɟɧɨɱɧɨɦ�ɛɚɥɥɚɫɬɟ�maxfynp=0,22 ɦɦ��ɚ�ɬɚɤɠɟ�ɡɧɚɱɟɧɢɹ 

lynp(R)�� ɩɨɞɫɱɢɬɚɧɧɵɟ� ɜɟɧɝɟɪɫɤɢɦɢ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɞɥɹ� ɬɨɣ� ɠɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɩɭɬɢ�� ɢ�
ɦɟɬɨɞɢɤɭ�ȼɇɂɂɀɌɚ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɡɚɜɢɫɢɦɨɫɬɟɣ������ɢ�������ɩɨɥɭɱɢɥɢ�ɮɨɪɦɭɥɭ 

 

yy K
R

t
9360

6.60      (13) 

 

Ɂɧɚɱɟɧɢɹ� ty ��ɧɚɣɞɟɧɧɵɟ�ɩɨ�ɮɨɪɦɭɥɟ�������ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ�����ɫɬɪɨɤɚ�����ɋɥɟɞɭɟɬ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɨɧɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬ� ɩɪɟɞɟɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɨɩɟɪɟɱɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�
ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ� ɪɟɲɟɬɤɢ� ɫ� ɭɱɟɬɨɦ� ɟɟ� ɭɩɪɭɝɢɯ� ɞɟɮɨɪɦɚɰɢɣ� ɢ� ɜɟɥɢɱɢɧ� q ɩɪɢ� ɜɢɛɪɚɰɢɢ�
ɷɥɟɦɟɧɬɨɜ�ɩɭɬɢ��ɜɵɡɜɚɧɧɨɣ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ� 

ɉɪɢ�ɭɤɚɡɚɧɧɵɯ�ɡɧɚɱɟɧɢɹɯ� ty  ɢ�ɤɨɷɮɮɢɰɢɟɧɬɟ�ɡɚɩɚɫɚ�ɭɫɬɨɣɱɢɜɨɫɬɢ�  =1,3 ɧɚɣɞɟɦ�
ɩɪɟɜɵɲɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪ� ty  = ty /1,3 no ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɟ�� ɧɨ� ɫ� ɭɱɟɬɨɦ�
ɨɫɥɚɛɥɹɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɨɟɡɞɨɜ� �ɬɚɛɥ�� ��� ɫɬɪɨɤɚ� ���� ɋɪɚɜɧɢɦ� ty  ɫ� [ ty]91, 
ɩɨɥɭɱɟɧɧɵɦɢ�ɧɚ�ɫɬɟɧɞɟ��ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦɢ�ɩɨɫɥɟ�ɬɪɢɞɰɚɬɢɥɟɬɧɟɝɨ�ɨɩɵɬɚ�ɷɤɫɩɥɭɚɬɚɰɢɢ�
ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ�ɢ�ɨɬɪɚɠɟɧɧɵɦɢ�ɜ�Ɍɍ-91 (ɬɚɛɥ������Ɇɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ� 

ɏɨɪɨɲɨ�ɜɢɞɧɨ��ɱɬɨ�ɪɚɡɥɢɱɢɟ�ɜ� ɡɧɚɱɟɧɢɹɯ� tyɚɧ�ɢ� > ty]91 ɜɟɫɶɦɚ�ɧɟɛɨɥɶɲɨɟ�± 1-�� �ɋ��
ɫɨɢɡɦɟɪɢɦɨɟ�ɫ�ɩɨɝɪɟɲɧɨɫɬɶɸ�ɩɪɢ�ɢɡɦɟɪɟɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɪɟɥɶɫɨɜ� 



 

ɍɱɟɬ� ɭɩɪɭɝɢɯ� ɞɟɮɨɪɦɚɰɢɣ� ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ� ɪɟɲɟɬɤɢ� ɢ� ɨɫɥɚɛɥɹɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɩɨɟɡɞɨɜ�ɧɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɛɚɥɥɚɫɬɚ�ɟɟ�ɩɨɩɟɪɟɱɧɨɦɭ�ɫɞɜɢɝɭ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɩɪɟɜɵɲɟɧɢɣ�
ɬɟɦɩɟɪɚɬɭɪɵ� ty �� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɪɟɞɟɥɶɧɨɦɭ� ɫɨɫɬɨɹɧɢɸ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɭɬɢ��
ɩɨɡɜɨɥɹɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ� ɭɪɚɜɧɟɧɢɹ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɫɠɚɬɨɝɨ� ɫɬɟɪɠɧɹ��
ɩɪɢɦɟɧɹɟɦɵɟ� ɜ� ɫɬɪɨɢɬɟɥɶɧɨɣ� ɦɟɯɚɧɢɤɟ [2-3]. ɂɫɩɨɥɶɡɭɹ� ɞɚɥɟɟ� ɨɛɨɫɧɨɜɚɧɧɵɟ� ɢ�
ɚɩɪɨɛɢɪɨɜɚɧɧɵɟ� ɩɪɚɤɬɢɤɨɣ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɦɨɠɧɨ� ɜɵɹɜɥɹɬɶ� ɡɧɚɱɟɧɢɹ� > ty@�� Ɉɬɧɨɲɟɧɢɟ� ɩɪɟɜɵɲɟɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɵ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɩɪɟɞɟɥɶɧɨɦɭ� ɫɨɫɬɨɹɧɢɸ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�
ɪɟɲɟɬɤɢ� ty  ɫ� ɟɟ� ɭɩɪɭɝɢɦɢ� ɞɟɮɨɪɦɚɰɢɹɦɢ� fynp ɢ� 1  ɤ� ɩɪɟɜɵɲɟɧɢɸ� ɬɟɦɩɟɪɚɬɭɪɵ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ� ɩɪɟɞɟɥɶɧɨɦɭ� ɫɨɫɬɨɹɧɢɸ� ɟɟ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ� ty0�� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɤɨɷɮɮɢɰɢɟɧɬɨɦ�  = ty / ty0�� ɗɬɨɬ� ɤɨɷɮɮɢɰɢɟɧɬ� ɩɨɡɜɨɥɹɟɬ� ɭɫɬɚɧɨɜɢɬɶ� ɪɟɚɥɶɧɵɣ�
ɤɨɷɮɮɢɰɢɟɧɬ�ɭɫɬɨɣɱɢɜɨɫɬɢ��ɤɚɤ�ɨɬɧɨɲɟɧɢɟ�ɭɞɟɪɠɢɜɚɸɳɢɯ�ɢ�ɫɞɜɢɝɚɸɳɢɯ�ɫɢɥ� 
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Rf.
    (14) 

ɝɞɟ�   - ɦɚɫɫɚ�ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�ɪɟɲɟɬɤɢ��ɩɪɢɯɨɞɹɳɚɹɫɹ�ɧɚ�ɨɞɢɧ�ɦɟɠɞɭɲɩɚɥɶɧɵɢ�ɩɪɨɥɟɬ�
ɞɥɢɧɨɣ�l. 

Ⱦɥɹ� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɩɭɬɢ� ɫ� ɪɟɥɶɫɚɦɢ� Ɋ���� ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ� ɲɩɚɥɚɦɢ��
ɳɟɛɟɧɨɱɧɵɦ�ɛɚɥɥɚɫɬɨɦ��fm = 0,37��ɢ�ɧɨɦɢɧɚɥɶɧɵɯ�ɪɚɞɢɭɫɨɜ�ɤɪɢɜɵɯ�ɮɨɪɦɭɥɚ���4��ɩɪɢɦɟɬ�
ɜɢɞ 

 

./066,0 ytR      (15) 

 

Ɂɧɚɱɟɧɢɹ� �� ɩɨɞɫɱɢɬɚɧɧɵɟ� ɩɨ�ɮɨɪɦɭɥɟ� ����� ɞɥɹ� ɧɨɪɦ�Ɍɍ-����� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ�ɩɭɬɢ�ɢ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ�ɫɬɚɧɰɢɢ�ɋɚɦɚɪɚ�Ʉɭɣɛɵɲɟɜɫɤɨɣ�ɞɨɪɨɝɢ��ɤɚɤ�
ɩɪɢɦɟɪ�� ɩɪɢɜɟɞɟɧɵ� ɜ� ɬɚɛɥɢɰɟ ��� Ɉɧɢ� ɩɨɥɭɱɟɧɵ� ɞɥɹ� ɧɨɦɢɧɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɪɚɞɢɭɫɨɜ�
ɤɪɢɜɵɯ� ɢ� ɛɟɡ� ɭɱɟɬɚ� ɨɬɫɬɭɩɥɟɧɢɣ� ɨɬ� ɧɨɪɦ� ɫɨɞɟɪɠɚɧɢɹ�� ɜɥɢɹɸɳɢɯ� ɧɚ� ɩɨɩɟɪɟɱɧɭɸ�
ɭɫɬɨɣɱɢɜɨɫɬɶ�ɩɭɬɢ� 

 
Ɍɚɛɥɢɰɚ���- Ɂɧɚɱɟɧɢɹ�  ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɞɢɭɫɚ�ɤɪɢɜɨɣ��ɦ 

Ɍɟɦɩɟɪɚɬɭɪɚ Ɂɧɚɱɟɧɢɹ�  ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɞɢɭɫɚ�ɤɪɢɜɨɣ��ɦ 

ɩɪɹɦɚɹ 2000 1200 1000 800 600 500 400 350 

Max tɨɩɬ 13,3 6,71 3,73 3,14 2,55 1,96 1,73 1,46 1,41 

Min tɨɩɬ 9,31 4,74 2,63 2,21 1,80 1,38 1,37 1,16 1,12 

 
Ɍɚɤɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɩɨɫɵɥɤɨɣ� ɤ� ɢɡɭɱɟɧɢɸ� ɢ�

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɛɟɫɫɬɵɤɨɜɨɝɨ�ɩɭɬɢ� 
 

Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɇɢɳɟɧɤɨ�Ʉ�ɇ��Ȼɟɫɫɬɵɤɨɜɨɣ�ɪɟɥɶɫɨɜɵɣ�ɩɭɬɶ. ± Ɇ���Ɍɪɚɧɫɠɟɥɞɨɪɢɡɞɚɬ������. ± 196 

ɫ� 
2. Ȼɪɨɦɛɟɪɝ� ȿ�Ɇ�� ɍɫɬɨɣɱɢɜɨɫɬɶ� ɛɟɫɫɬɵɤɨɜɨɝɨ� ɩɭɬɢ� ɩɪɢ� ɫɨɜɦɟɫɬɧɨɣ� ɞɟɣɫɬɜɢɢ�

ɩɨɟɡɞɧɨɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɧɚɝɪɭɡɨɤ�� ± ȼ� ɤɧ��� ɉɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɛɟɫɫɬɵɤɨɜɨɝɨ�
ɩɭɬɢ��� ɋɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ� ɬɪɭɞɨɜ ȼɇɂɂɀɌ. ɉɨɞ� ɪɨɞ�� Ȼɪɨɦɛɟɪɝɚ ȿ�Ɇ� ± Ɇ�� Ɍɪɚɧɫɩɨɪɬ��
1983. ± ɋ�����-85. 

3. ȿɪɲɨɜ� ȼ�ȼ��� Ɋɹɡɚɧɨɜ� Ɇ�ȼ. Ʉ� ɜɨɩɪɨɫɭ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɨɩɟɪɟɱɧɨɣ�
ɭɫɬɨɣɱɢɜɨɫɬɢ� ɛɟɫɫɬɵɤɨɜɨɝɨ� ɩɭɬɢ ± Ʉɭɣɛɵɲɟɜ�� ����� - �� ɫ�- Ⱦɨɩ�� ȼ� ɐɇɂɂɌɗɂ� Ɇɉɋ�
�����������ʋ�����ɠ�ɞ� 
 
 



 

 

 

 

 

Annotation 
Stability rating railway sleepers and monitoring prospective based on analytical methods, 

which of must take account factors bobbing target train movement shear degradation rail 

longitudinal compression force continuously welded rail appropriate rise temperature. 

Key words: railway sleepers, assessment of resistance, analytical method.  
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Ɍɟɧɞɟɧɰɢɹ� ɤ� ɩɨɜɵɲɟɧɢɸ� ɫɤɨɪɨɫɬɟɣ� ɞɜɢɠɟɧɢɹ� ɧɚ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝɚɯ� Ʉɚɡɚɯɫɬɚɧɚ�
ɬɪɟɛɭɟɬ�� ɩɪɟɠɞɟ ɜɫɟɝɨ�� ɭɥɭɱɲɟɧɢɹ� ɯɨɞɨɜɵɯ� ɫɜɨɣɫɬɜ� ɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɥɨɤɨɦɨɬɢɜɨɜ� 

ɏɨɞɨɜɵɟ� ɤɚɱɟɫɬɜɚ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɫɢɫɬɟɦɨɣ�
ɪɟɫɫɨɪɧɨɝɨ� ɩɨɞɜɟɲɢɜɚɧɢɹ� ɷɤɢɩɚɠɧɨɣ� ɱɚɫɬɢ�� ɫ� ɤɨɬɨɪɨɣ� ɬɟɫɧɨ� ɫɜɹɡɚɧɵ� ɧɚɩɪɹɠɟɧɢɹ� ɜ�
ɪɟɥɶɫɚɯ� ɨɬ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɤɨɥɟɫ�� ɤɨɬɨɪɨɟ� ɫɤɥɚɞɵɜɚɟɬɫɹ� ɢɡ� ɫɬɚɬɢɱɟɫɤɨɣ� ɨɫɟɜɨɣ�
ɧɚɝɪɭɡɤɢ�ɢ�ɧɚɤɥɚɞɵɜɚɟɦɵɯ�ɧɚ�ɧɟɝɨ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɤɨɥɟɛɚɧɢɣ�ɷɬɨɣ�ɧɚɝɪɭɡɤɢ�ɩɪɢ�ɞɜɢɠɟɧɢɢ� 
ȼ� ɪɟɫɫɨɪɧɨɦ� ɩɨɞɜɟɲɢɜɚɧɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɷɤɢɩɚɠɟɣ� ɧɚɢɛɨɥɶɲɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�
ɩɨɥɭɱɢɥɢ� ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɥɢɫɬɨɜɵɟ� ɪɟɫɫɨɪɵ� ɢ� ɩɪɭɠɢɧɵ�� Ɉɧɢ� ɨɛɥɚɞɚɸɬ� ɞɨɫɬɚɬɨɱɧɨɣ�
ɧɚɞɟɠɧɨɫɬɶɸ�ɢ�ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶɸ�ɢɡɝɨɬɨɜɥɟɧɢɹ�� 

ɉɪɨɛɥɟɦɚ�ɭɥɭɱɲɟɧɢɹ�ɯɨɞɨɜɵɯ�ɤɚɱɟɫɬɜ�ɥɨɤɨɦɨɬɢɜɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɩɨɜɵɲɟɧɢɹ�ɫɤɨɪɨɫɬɢ�
ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɜɵɧɭɠɞɚɟɬ� ɩɪɢɛɟɝɚɬɶ� ɤ� ɩɪɢɦɟɧɟɧɢɸ� ɭɩɪɭɝɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ�
ɩɨɞɜɟɲɢɜɚɧɢɢ�ɬɟɥɟɠɟɤ�ɫ�ɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ� 

Ɉɩɵɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɜ� ɤɚɱɟɫɬɜɟ� ɭɩɪɭɝɢɯ� ɫɜɹɡɟɣ� ɩɨɡɜɨɥɹɟɬ�
ɤɪɢɬɢɱɟɫɤɢ� ɨɰɟɧɢɬɶ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɧɚɦɟɬɢɬɶ� ɩɭɬɢ� ɢɯ�
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ��ɚ�ɫɨɜɪɟɦɟɧɧɵɟ�ɦɟɬɨɞɵ�ɪɚɫɱɟɬɨɜ�± ɜɵɛɪɚɬɶ�ɨɩɬɢɦɚɥɶɧɵɟ�ɩɚɪɚɦɟɬɪɵ�
ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ��Ɉɞɧɢɦ�ɢɡ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɷɤɢɩɚɠɟɣ�ɹɜɥɹɟɬɫɹ�ɩɧɟɜɦɨɩɨɞɜɟɲɢɜɚɧɢɟ� 



 

ɍɜɟɥɢɱɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�� ɫɜɹɡɚɧɨ� ɫ� ɭɥɭɱɲɟɧɢɟɦ�
ɞɢɧɚɦɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�� ɬɚɤ� ɤɚɤ�ɦɚɤɫɢɦɚɥɶɧɵɟ� ɫɤɨɪɨɫɬɢ� ɨɝɪɚɧɢɱɟɧɵ�
ɜɨɡɞɟɣɫɬɜɢɟɦ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɷɤɢɩɚɠɟɣ� ɧɚ� ɩɭɬɶ�� ɋɢɥɵ� ɢɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɞɨɫɬɢɝɚɸɬ�
ɧɚɢɛɨɥɶɲɢɯ�ɡɧɚɱɟɧɢɣ�ɜ�ɫɬɵɤɨɜɵɯ�ɡɨɧɚɯ�ɢ�ɢɦɟɸɬ�ɭɞɚɪɧɵɣ�ɯɚɪɚɤɬɟɪ� 

Ⱦɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɜɨɡɞɟɣɫɬɜɢɣ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚ� ɩɭɬɶ�� ɚ� ɬɚɤ� ɠɟ� ɷɮɮɟɤɬɢɜɧɨɣ�
ɜɢɛɪɚɡɚɳɢɬɵ�ɤɚɛɢɧ�ɥɨɤɨɦɨɬɢɜɨɜ��ɩɚɫɫɚɠɢɪɫɤɢɯ�ɜɚɝɨɧɨɜ�ɬɪɟɛɭɟɬɫɹ�ɩɪɟɞɟɥɶɧɨ�ɜɨɡɦɨɠɧɵɟ�
ɡɧɚɱɟɧɢɹ�ɝɢɛɤɨɫɬɢ�ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɫɬɚɬɢɱɟɫɤɨɦɭ�ɩɨɝɢɛɭ��ɞɨ�
����ɦɦ�� 

ɗɬɨ� ɬɟɯɧɢɱɟɫɤɢ� ɪɟɚɥɢɡɭɟɦɨ� ɬɨɥɶɤɨ� ɩɪɢ� ɨɛɪɚɳɟɧɢɢ� ɤ� ɩɧɟɜɦɚɬɢɱɟɫɤɨɦɭ�
ɩɨɞɜɟɲɢɜɚɧɢɸ�� ɧɚɢɛɨɥɟɟ� ɛɵɫɬɪɨɟ� ɢ� ɷɤɨɧɨɦɢɱɧɨɟ� ɜɧɟɞɪɟɧɢɟ� ɤɨɬɨɪɨɟ� ɜɨɡɦɨɠɧɨ� ɩɭɬɟɦ�
ɨɛɨɫɧɨɜɚɧɧɨɝɨ� ɫɨɱɟɬɚɧɢɹ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɪɟɫɫɨɪ� ɢ� ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ�
ɤɨɧɫɬɪɭɤɰɢɢ�ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ� 

Ɉɫɧɨɜɧɵɟ� ɞɨɫɬɨɢɧɫɬɜɚ� ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ� ɩɨɞɜɟɲɢɜɚɧɢɹ� ɩɪɢ� ɜɧɟɞɪɟɧɢɢ� ɟɝɨ� ɜ�
ɤɨɧɫɬɪɭɤɰɢɸ�ɥɨɤɨɦɨɬɢɜɚ� 

- ɭɦɟɧɶɲɟɧɢɟ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɬ�ɥɨɤɨɦɨɬɢɜɚ�ɧɚ�ɩɭɬɶ� 
- ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɭɫɤɨɪɟɧɢɣ� ɨɛɪɟɫɫɨɪɟɧɧɵɯ� ɦɚɫɫ� ɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ�

ɪɚɦɟ�ɬɟɥɟɠɤɢ� 
- ɩɪɨɫɬɨɬɚ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɢ�ɩɨɩɟɪɟɱɧɨɣ�ɫɢɫɬɟɦ�ɞɟɦɩɮɢɪɨɜɚɧɢɹ� 
- ɭɥɭɱɲɟɧɢɟ� ɭɫɥɨɜɢɣ� ɬɪɭɞɚ� ɥɨɤɨɦɨɬɢɜɧɵɯ� ɛɪɢɝɚɞ� ɡɚ� ɫɱɟɬ� ɢɡɨɥɹɰɢɢ� ɤɭɡɨɜɚ� ɨɬ�

ɜɨɡɞɟɣɫɬɜɢɹ�ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ�ɜɢɛɪɚɰɢɣ�ɢ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɲɭɦɚ� 
- ɜɨɡɦɨɠɧɨɫɬɶ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɩɪɨɫɬɨ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɤɨɦɩɟɧɫɚɰɢɸ�ɰɟɧɬɪɨɛɟɠɧɨɣ�ɫɢɥɵ�

ɜ�ɤɪɢɜɵɯ�ɭɱɚɫɬɤɚɯ�ɩɭɬɢ� 
Ɋɚɧɟɟ� ɩɪɨɜɟɞɟɧɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɧɚɬɭɪɧɵɦ� ɷɤɫɩɟɪɢɦɟɧɬɨɦ� [1], 

ɛɵɥɚ� ɞɨɤɚɡɚɧɚ� ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɨɜ� ɜ�
ɤɨɧɫɬɪɭɤɰɢɸ�ɷɥɟɤɬɪɨɜɨɡɚ�ȼɅ-����ɫ�ɰɟɥɶɸ�ɭɥɭɱɲɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɤɚɱɟɫɬɜ�ɥɨɤɨɦɨɬɢɜɚ�ɜ�
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�� ɨɫɧɨɜɧɨɣ� ɫɟɪɢɟɣ� ɥɨɤɨɦɨɬɢɜɚ� ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ� ɞɥɹ� ɜɨɠɞɟɧɢɹ�
ɩɚɫɫɚɠɢɪɫɤɢɯ� ɢ� ɝɪɭɡɨɜɵɯ� ɩɨɟɡɞɨɜ� ɹɜɥɹɟɬɫɹ� ɷɥɟɤɬɪɨɜɨɡ� ɩɟɪɟɦɟɧɧɨɝɨ� ɬɨɤɚ� ȼɅ-��� ɫ�
ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ�V ����ɤɦ�ɱ� 

Ȼɭɤɫɨɜɚɹ�ɫɬɭɩɟɧɶ�ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɷɥɟɤɬɪɨɜɨɡɚ�ȼɅ-���ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫɭɧɤɟ�
1. 

 

 
 

Ɋɢɫɭɧɨɤ�� ± Ȼɭɤɫɨɜɚɹ�ɫɬɭɩɟɧɶ�ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɷɥɟɤɬɪɨɜɨɡɚ�ȼɅ�� 
 
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɷɥɟɤɬɪɨɜɨɡɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɨɜɟɞɟɧɨ�ɜ�

ɞɜɭɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ� 
���ɭɥɭɱɲɟɧɢɟ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɫɭɳɟɫɬɜɭɸɳɟɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�� 



 

��� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɪɟɫɫɨɪɧɨɝɨ� ɩɨɞɜɟɲɢɜɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɢɦɟɧɟɧɢɹ� ɧɨɜɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� ɨɛɥɚɞɚɸɳɢɯ� ɧɟɨɛɯɨɞɢɦɵɦɢ� ɞɢɧɚɦɢɱɟɫɤɢɦɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� 

Ɋɟɚɥɢɡɚɰɢɹ� ɩɟɪɜɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ� ɭɦɟɧɶɲɟɧɢɟ� ɠɺɫɬɤɨɫɬɢ� ɢ��
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɭɜɟɥɢɱɟɧɢɟ� ɫɭɦɦɚɪɧɨɝɨ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɩɪɨɝɢɛɚ� ɩɨɞɜɟɲɢɜɚɧɢɹ�� ɗɬɨ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɭɫɥɨɠɧɢɬ� ɤɨɧɫɬɪɭɤɰɢɸ� ɩɨɞɜɟɫɤɢ�� ɚ� ɜ� ɜɢɞɭ� ɱɪɟɡɦɟɪɧɨɝɨ� ɜɨɡɪɚɫɬɚɧɢɹ� ɟɺ�
ɪɚɡɦɟɪɨɜ�ɡɚɬɪɭɞɧɢɬ�ɤɨɦɩɨɧɨɜɤɭ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɸ�� 

ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜɬɨɪɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ��ɂ� ɡɞɟɫɶ� ɧɟɨɛɯɨɞɢɦɨ�
ɩɨɞɱɟɪɤɧɭɬɶ�ɜɚɠɧɨɟ�ɞɨɫɬɨɢɧɫɬɜɨ�ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ�ɪɟɫɫɨɪ�- ɜɨɡɦɨɠɧɨɫɬɶ�ɢɯ�ɩɪɢɦɟɧɟɧɢɹ ɧɟ�
ɬɨɥɶɤɨ� ɧɚ� ɜɧɨɜɶ� ɫɬɪɨɹɳɟɦɫɹ�� ɧɨ� ɢ� ɧɚ� ɜɫɟɦ� ɜɵɩɭɫɤɚɟɦɨɦ� ɫɟɪɢɣɧɨ� ɢ� ɧɚɯɨɞɹɳɟɦɫɹ� ɜ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�ɩɨɞɜɢɠɧɨɦ�ɫɨɫɬɚɜɟ� 

ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɭɱɟɧɵɦɢ�Ɉɦɫɤɨɝɨ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ�
�ɈɦȽɍɉɋ�� ɞɥɹ� ɷɥɟɤɬɪɨɜɨɡɚ� ȼɅ-80 >�@� ɩɪɟɞɥɨɠɟɧ ɧɨɜɵɣ� ɜɚɪɢɚɧɬ� ɫɢɫɬɟɦɵ�
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ� ɩɨɞɜɟɲɢɜɚɧɢɹ�� ɉɪɨɰɟɫɫ� ɩɨɥɧɨɣ� ɡɚɦɟɧɵ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɪɭɠɢɧ� ɢ�
ɥɢɫɬɨɜɵɯ� ɪɟɫɫɨɪ� ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ� ɬɪɟɛɭɟɬ� ɩɟɪɟɯɨɞɧɵɯ� ɷɬɚɩɨɜ�� ɩɨɷɬɨɦɭ� ɩɪɟɞɭɫɦɨɬɪɟɧɨ�
ɫɨɯɪɚɧɟɧɢɟ�ɥɢɫɬɨɜɵɯ�ɪɟɫɫɨɪ��ɗɬɨ� ɭɩɪɨɳɚɟɬ�ɤɨɧɫɬɪɭɤɰɢɸ�ɢ�ɫɨɤɪɚɳɚɟɬ�ɫɪɨɤɢ�ɜɧɟɞɪɟɧɢɹ��
ɋɨɜɦɟɫɬɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ� ɭɩɪɭɝɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɪɟɫɫɨɪɧɨɦ�
ɩɨɞɜɟɲɢɜɚɧɢɢ��ɥɢɫɬɨɜɚɹ�ɪɟɫɫɨɪɚ�ɢ�ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ�ɷɥɟɦɟɧɬ��ɩɨɡɜɨɥɹɟɬ�ɫɨɱɟɬɚɬɶ�ɛɨɥɶɲɭɸ�
ɷɧɟɪɝɨɟɦɤɨɫɬɶ��ɩɪɢ�ɧɢɡɤɨɣ�ɠɟɫɬɤɨɫɬɢ��ɫ�ɦɚɥɨɣ�ɦɟɬɚɥɥɨɟɦɤɨɫɬɶɸ� 

ȼɵɛɨɪ�ɪɚɡɦɟɪɨɜ�ɪɟɡɢɧɨɤɨɪɞɧɨɣ�ɨɛɨɥɨɱɤɢ�ɩɪɢɜɟɞɟɧ�ɢɡ�ɪɚɫɱɟɬɚ�ɢɯ�ɭɫɬɚɧɨɜɤɢ�ɧɚ�ɦɟɫɬɨ�
ɜɢɧɬɨɜɵɯ� ɩɪɭɠɢɧ�� ɂɫɯɨɞɹ� ɢɡ� ɝɚɛɚɪɢɬɧɵɯ� ɪɚɡɦɟɪɨɜ� ɦɟɫɬɚ� ɭɫɬɚɧɨɜɤɢ�� ɧɚɢɛɨɥɟɟ� ɭɞɨɛɧɨɣ�
ɞɥɹ�ɤɨɦɩɨɧɨɜɤɢ�ɹɜɥɹɟɬɫɹ�ɪɟɡɢɧɨɤɨɪɞɧɚɹ�ɨɛɨɥɨɱɤɚ�ɛɚɥɥɨɧɧɨɝɨ�ɬɢɩɚ�ɦɨɞɟɥɢ�ɇ-�� �ɪɢɫ� 2), 

ɪɚɡɪɚɛɨɬɚɧɧɚɹ�Ɉɦɫɤɢɦ�ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ�ɨɛɴɟɞɢɧɟɧɢɟɦ��ɉɪɨɝɪɟɫɫ��� 
 
 

 
 

Ɋɢɫɭɧɨɤ�� ± ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ�ɪɟɫɫɨɪɚ�ɦɨɞɟɥɢ�ɇ-2 

 
 
ɂɡ� ɷɬɢɯ� ɠɟ� ɫɨɨɛɪɚɠɟɧɢɣ�� ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ� ɨɫɹɦɢ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɨɜ� �ɪɢɫ� 3) 

ɭɜɟɥɢɱɟɧɨ� ɧɚ� ��� ɦɦ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɪɚɫɫɬɨɹɧɢɟɦ� ɦɟɠɞɭ� ɨɫɹɦɢ� ɜɢɧɬɨɜɵɯ� ɩɪɭɠɢɧ� ɭ�
ɫɟɪɢɣɧɨɝɨ�ɷɥɟɤɬɪɨɜɨɡɚ�� 

 

 
 
 
 
 



 

 

 
Ɋɢɫɭɧɨɤ�� ± Ɋɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɨɫɹɦɢ�ɩɧɟɜɦɨɷɥɟɦɟɧɬɨɜ 

 
Ⱦɥɹ� ɷɬɨɣ� ɰɟɥɢ� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ� ɨɩɨɪɚ� 1�� ɩɨɡɜɨɥɹɸɳɚɹ� ɩɪɢ�ɦɨɧɬɚɠɟ� ɢɫɩɨɥɶɡɨɜɚɬɶ�

ɢɦɟɸɳɢɟɫɹ�ɨɬɜɟɪɫɬɢɹ�ɜ�ɥɢɫɬɨɜɨɣ�ɪɟɫɫɨɪɟ��ɇɢɠɧɹɹ�ɤɪɵɲɤɚ���ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ���ɤɪɟɩɢɬɫɹ�
ɤ�ɷɬɨɣ�ɨɩɨɪɟ��ɚ�ɜɟɪɯɧɹɹ���ɤ�ɨɩɨɪɟ����ɭɤɪɟɩɥɟɧɧɨɣ�ɧɚ�ɪɚɦɟ�ɬɟɥɟɠɤɢ��ɲɬɭɰɟɪ���ɫɥɭɠɢɬ�ɞɥɹ�
ɡɚɩɪɚɜɤɢ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ� ɜɨɡɞɭɯɨɦ�� ɉɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɤ� ɧɟɦɭ� ɱɟɪɟɡ� ɬɪɭɛɨɩɪɨɜɨɞ�
ɩɨɞɤɥɸɱɚɟɬɫɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɪɟɡɟɪɜɭɚɪ�� Ɋɟɡɢɧɨɤɨɪɞɧɵɣ� ɭɩɪɭɝɢɣ� ɷɥɟɦɟɧɬ� ɜ�
ɫɨɜɨɤɭɩɧɨɫɬɢ� ɫ� ɚɪɦɚɬɭɪɨɣ�� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɪɟɡɟɪɜɭɚɪɨɦ� ɢ� ɬɪɭɛɨɩɪɨɜɨɞɨɦ� ɹɜɥɹɟɬɫɹ�
ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ�ɪɟɫɫɨɪɨɣ��ȿɟ�ɧɚɝɪɭɡɨɱɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɩɪɢɜɟɞɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ�4.  

 

 
Ɋɢɫɭɧɨɤ�� ± ɇɚɝɪɭɡɨɱɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɧɟɜɦɨɪɟɫɫɨɪɵ�ɇ-2 

 
Ɍɟɯɧɢɱɟɫɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɪɟɡɢɧɨɤɨɪɞɧɨɝɨ� ɭɩɪɭɝɨɝɨ� ɷɥɟɦɟɧɬɚ� ɫ�

ɩɪɢɫɨɟɞɢɧɟɧɧɵɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɨɛɴɟɦɨɦ ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥɢɰɟ 1. Ɋɚɫɩɨɥɨɠɟɧɢɟ�
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ�ɪɟɫɫɨɪ�ɜ�ɛɭɤɫɨɜɨɣ�ɫɬɭɩɟɧɢ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɷɥɟɤɬɪɨɜɨɡɚ. 

 



 

Ɍɚɛɥɢɰɚ�� ± Ɍɟɯɧɢɱɟɫɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɷɥɟɦɟɧɬɚ�ɦɨɞɟɥɢ�ɇ-2 
 

ɉɚɪɚɦɟɬɪ ȼɟɥɢɱɢɧɚ 
���Ɋɚɛɨɱɚɹ�ɜɵɫɨɬɚ��ɦ 0,21 

���Ɇɚɤɫɢɦɚɥɶɧɵɣ�ɜɨɡɦɨɠɧɵɣ�ɩɪɨɝɢɛ��ɦ � 0,10 

���Ɋɚɛɨɱɟɟ�ɜɧɭɬɪɟɧɧɟɟ�ɞɚɜɥɟɧɢɟ��Ɇɉɚ 0,70-0,80 

���Ⱦɢɚɦɟɬɪ�ɜ�ɪɚɛɨɱɟɦ�ɩɨɥɨɠɟɧɢɢ��ɦ 0,82 

���ɑɚɫɬɨɬɚ�ɤɨɥɟɛɚɧɢɣ��Ƚɰ 1,10-1,30 

���Ɉɛɴɟɦ�ɨɛɨɥɨɱɤɢ��ɥ 11,60 

���Ɉɛɴɟɦ�ɫɢɫɬɟɦɵ��ɥ 11,60-31,60 

  
Ⱦɥɹ� ɫɪɚɜɧɢɬɟɥɶɧɨɣ� ɨɰɟɧɤɢ� ɩɚɪɚɦɟɬɪɨɜ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ� ɥɨɤɨɦɨɬɢɜɨɜ�

ɢɡɦɟɪɟɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ� ɨɩɵɬɧɨɦ� ɢ� ɫɟɪɢɣɧɨɦ� ɷɥɟɤɬɪɨɜɨɡɚɯ�� ɋɯɟɦɚ� ɪɚɫɫɬɚɧɨɜɤɢ�
ɞɚɬɱɢɤɨɜ�ɧɚ�ɨɞɧɨɦ�ɢɡ�ɧɢɯ�ɩɪɢɜɟɞɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 5:  

�Ȼȼ�� �Ȼȼ� ± ɜɟɪɬɢɤɚɥɶɧɨɟ� ɭɫɤɨɪɟɧɢɟ�� ɞɚɬɱɢɤɢ� ɭɫɬɚɧɨɜɥɟɧɵ� ɧɚ� ɛɭɤɫɚɯ� �� ɢ� �-ɣ�
ɤɨɥɟɫɧɵɯ�ɩɚɪ� 

1TB, 2TB, ɁɌȼ�± ɜɟɪɬɢɤɚɥɶɧɨɟ�ɭɫɤɨɪɟɧɢɟ�ɬɟɥɟɠɤɢ��ɞɚɬɱɢɤɢ�- ɜ�ɫɟɪɟɞɢɧɟ�ɪɚɦɵ� 
�.%���.%���ɄȻ�± ɜɟɪɬɢɤɚɥɶɧɨɟ�ɭɫɤɨɪɟɧɢɟ�ɤɭɡɨɜɚ��ɞɚɬɱɢɤɢ�- ɜ�ɫɟɪɟɞɢɧɟ�ɤɭɡɨɜɚ�ɢ�ɩɨɞ�

ɤɚɛɢɧɨɣ�� 
Ȼɋ�� Ɍɋ�� Ʉɋ� ± ɜɟɪɬɢɤɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɛɭɤɫɵ�� ɬɟɥɟɠɤɢ� ɢ� ɤɭɡɨɜɚ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��

ɞɚɬɱɢɤɢ�ɭɫɬɚɧɨɜɥɟɧɵ�ɩɨ�ɨɞɧɨɣ�ɨɫɢ��ɩɪɨɯɨɞɹɳɟɣ�ɱɟɪɟɡ�ɰɟɧɬɪ�ɩɟɪɜɨɣ�ɤɨɥɟɫɧɨɣ�ɩɚɪɵ� 
�Ȼɉ�� �Ȼɉ�� ɁȻɉ� ± ɩɪɨɝɢɛ� ɩɧɟɜɦɨɪɟɫɫɨɪ� ɢ� ɜɫɟɣ� ɩɨɞɜɟɫɤɢ�� ɩɟɪɜɵɟ� ɞɜɚ� ɞɚɬɱɢɤɚ�

ɡɚɤɪɟɩɥɟɧɵ�ɦɟɠɞɭ�ɮɥɚɧɰɚɦɢ�ɚɪɦɚɬɭɪɵ�ɩɧɟɜɦɨɪɟɫɫɨɪ�� ɚ� ɬɪɟɬɢɣ� - ɦɟɠɞɭ�ɛɭɤɫɨɣ�ɢ�ɪɚɦɨɣ�
ɬɟɥɟɠɤɢ� 

ȾȾ�± ɞɚɜɥɟɧɢɟ�ɜ�ɩɧɟɜɦɨɪɟɫɫɨɪɟ��ɞɚɬɱɢɤ�ɧɚ�ɲɬɭɰɟɪɟ�ɩɨɞɩɢɬɤɢ�ɜɨɡɞɭɯɨɦ�� 
 

 
 

Ɋɢɫɭɧɨɤ�� ± Ɋɚɡɦɟɳɟɧɢɟ�ɞɚɬɱɢɤɨɜ 

 
ɉɪɟɢɦɭɳɟɫɬɜɚ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɪɟɫɫɨɪɧɨɝɨ� ɩɨɞɜɟɲɢɜɚɧɢɹ� ɷɥɟɤɬɪɨɜɨɡɚ� ɨɰɟɧɢɜɚɥɢɫɶ�

ɩɨ�� ɦɚɤɫɢɦɚɥɶɧɵɦ� ɡɧɚɱɟɧɢɹɦ� ɭɫɤɨɪɟɧɢɣ� ɤɭɡɨɜɚ� ɢ� ɬɟɥɟɠɟɤ�� ɪɟɡɭɥɶɬɚɬɚɦ� ɫɩɟɤɬɪɚɥɶɧɨɝɨ�
ɚɧɚɥɢɡɚ� ɨɫɰɢɥɥɨɝɪɚɦɦ� ɤɨɥɟɛɚɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ɭɪɨɜɧɸ� ɲɭɦɚ� ɜ� ɤɚɛɢɧɟ� ɦɚɲɢɧɢɫɬɚ��
ɜɨɡɞɟɣɫɬɜɢɸ�ɧɚ�ɩɭɬɶ�ɢ�ɢɡɧɨɫɭ�ɛɚɧɞɚɠɟɣ�ɤɨɥɟɫɧɵɯ�ɩɚɪ� 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɬɧɢɯ� ɢ ɡɢɦɧɢɯ� ɧɚɬɭɪɧɵɯ� ɢɫɩɵɬɚɧɢɣ� ɩɨɤɚɡɚɥɨ�
ɭɜɟɥɢɱɟɧɢɟ� ɭɫɤɨɪɟɧɢɣ� ɜ� ɡɢɦɧɢɣ� ɩɟɪɢɨɞ� ɜ� ���-���� ɪɚɡɚ�� ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɩɪɨɦɟɪɡɚɧɢɟɦ�
ɛɚɥɥɚɫɬɧɨɣ� ɩɪɢɡɦɵ� ɢ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɭɜɟɥɢɱɟɧɢɟɦ� ɠɟɫɬɤɨɫɬɢ� ɩɭɬɢ�� ɱɬɨ� ɜɟɞɟɬ� ɤ�
ɜɨɡɪɚɫɬɚɧɢɸ� ɜɟɥɢɱɢɧɵ� ɢɦɩɭɥɶɫɚ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ� ɪɟɫɫɨɪ� ɜ� ɛɭɤɫɨɜɨɣ�



 

ɫɬɭɩɟɧɢ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɩɪɢɜɟɥɨ�ɨɛɳɟɦɭ�ɫɧɢɠɟɧɢɸ�ɭɫɤɨɪɟɧɢɣ�ɭɡɥɨɜ�ɷɥɟɤɬɪɨɜɨɡɚ��ɤɭɡɨɜɚ�ɜ�
�����ɬɟɥɟɠɤɢ�± 1,8-����ɪɚɡɚ� 

ɏɚɪɚɤɬɟɪɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɹɜɥɹɟɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɫɧɢɠɟɧɢɟ� ɭɫɤɨɪɟɧɢɣ� ɬɟɥɟɠɤɢ�
ɩɪɢ�ɩɪɨɯɨɠɞɟɧɢɢ�ɷɥɟɤɬɪɨɜɨɡɨɦ�ɡɨɧɵ�ɫɬɵɤɚ��ȼɨɡɞɟɣɫɬɜɢɟ�ɨɩɵɬɧɨɝɨ�ɷɥɟɤɬɪɨɜɨɡɚ�ɧɚ�ɩɭɬɶ�ɜ�
ɪɟɡɨɧɚɧɫɧɨɦ�ɪɟɠɢɦɟ�ɫɧɢɡɢɥɨɫɶ�ɧɚ���-20%. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɧɟɜɦɨɪɟɫɫɨɪ� ɜ� ɛɭɤɫɨɜɨɣ� ɫɬɭɩɟɧɢ� ɩɨɞɜɟɲɢɜɚɧɢɹ� ɩɨɥɨɠɢɬɟɥɶɧɨ�
ɫɤɚɡɚɥɨɫɶ� ɧɚ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɷɧɟɪɝɢɢ� ɤɨɥɟɛɚɧɢɣ� ɤɭɡɨɜɚ� ± ɫɨɤɪɚɬɢɥɚɫɶ� ɞɨɥɹ�
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ�ɤɨɥɟɛɚɧɢɣ����-���Ƚɰ��ɜ����-����ɪɚɡɚ��ɗɬɨɬ�ɪɟɡɭɥɶɬɚɬ�ɨɫɨɛɟɧɧɨ�ɜɚɠɟɧ��ɬɚɤ�
ɤɚɤ�ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵ�ɞɥɹ� ɤɨɧɫɬɪɭɤɰɢɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɱɚɫɬɢ� ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ�ɤɨɥɟɛɚɧɢɹ. 
ɂɯ� ɫɧɢɠɟɧɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɭɦɟɧɶɲɟɧɢɸ� ɭɪɨɜɧɹ� ɭɫɤɨɪɟɧɢɹ� ɜ� ɞɚɧɧɨɦ� ɢɧɬɟɪɜɚɥɟ� ɱɚɫɬɨɬ��
ɗɬɨ� ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɣ� ɪɚɛɨɬɨɣ� ɜɧɭɬɪɟɧɧɟɝɨ� ɬɪɟɧɢɹ� ɝɚɡɨɜɨɣ� ɫɪɟɞɵ� ɢ�
ɨɛɨɥɨɱɤɢ� ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ�
ɜɢɧɬɨɜɨɣ�ɩɪɭɠɢɧɵ� 

ɍɪɨɜɟɧɶ�ɲɭɦɚ�ɜ�ɤɚɛɢɧɟ�ɦɚɲɢɧɢɫɬɚ�ɷɥɟɤɬɪɨɜɨɡɚ�ɩɪɟɜɵɲɚɟɬ�ɞɨɩɭɫɬɢɦɵɟ�ɧɨɪɦɵ�>�@��
Ɇɟɪɨɩɪɢɹɬɢɹɦ� ɩɨ� ɫɧɢɠɟɧɢɸ� ɲɭɦɚ� ɜɫɟɝɞɚ� ɩɪɢɞɚɟɬɫɹ� ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ�� ɉɨɷɬɨɦɭ� ɜ�
ɤɨɧɫɬɪɭɤɰɢɢ�ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɦɚɥɟɣɲɭɸ�ɜɨɡɦɨɠɧɨɫɬɶ�ɞɥɹ�
ɭɥɭɱɲɟɧɢɹ� ɫɚɧɢɬɚɪɧɵɯ� ɭɫɥɨɜɢɣ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜɨ� ɜɪɟɦɹ� ɧɚɬɭɪɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɩɪɨɜɨɞɢɥɢɫɶ� ɢɡɦɟɪɟɧɢɹ� ɭɪɨɜɧɹ� ɲɭɦɚ� ɜ� ɤɚɛɢɧɟ� ɦɚɲɢɧɢɫɬɚ� ɫɟɪɢɣɧɨɝɨ� ɢ� ɨɩɵɬɧɨɝɨ�
ɷɥɟɤɬɪɨɜɨɡɨɜ�� Ɋɚɡɧɢɰɚ� ɭɪɨɜɧɟɣ� ɲɭɦɚ� ɜ� ɤɚɛɢɧɟ� ɦɚɲɢɧɢɫɬɚ� ɩɪɢ� ɨɬɤɪɵɬɵɯ� ɢ� ɡɚɤɪɵɬɵɯ�
ɞɜɟɪɹɯ� ɜ� ɦɚɲɢɧɧɨɟ� ɨɬɞɟɥɟɧɢɟ� ɦɚɥɚ�� ɗɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɲɭɦ� ɜ� ɤɚɛɢɧɟ�
ɷɥɟɤɬɪɨɜɨɡɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɞɨɥɟɣ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɲɭɦɚ�� Ɂɧɚɱɢɬ�� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�
ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɚɩɪɚɜɥɟɧɨ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɧɚ�ɟɝɨ�ɫɧɢɠɟɧɢɟ 

ȼ�ɷɬɨɦ�ɩɟɪɜɨɫɬɟɩɟɧɧɚɹ�ɪɨɥɶ�ɩɪɢɧɚɞɥɟɠɢɬ�ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ�ɭɩɪɭɝɢɦ�ɷɥɟɦɟɧɬɚɦ��ɗɬɨ�
ɜɵɡɜɚɧɨ�ɩɪɢɦɟɱɚɬɟɥɶɧɵɦ�ɫɜɨɣɫɬɜɨɦ�ɜɨɡɞɭɯɚ�ɢ�ɪɟɡɢɧɵ��ɭ�ɤɨɬɨɪɵɯ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɩɟɪɟɞɚɱɟ�
ɤɨɥɟɛɚɧɢɣ�ɜɵɫɨɤɨɣ�ɱɚɫɬɨɬɵ�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ��ɱɟɦ�ɭ�ɪɟɫɫɨɪɧɨɣ�ɫɬɚɥɢ��ɂɡɦɟɪɟɧɢɹ�ɲɭɦɚ�ɜ�
ɤɚɛɢɧɟ�ɦɚɲɢɧɢɫɬɚ�ɨɩɵɬɧɨɝɨ�ɷɥɟɤɬɪɨɜɨɡɚ�ȼɅ���ʋ�����ɩɨɤɚɡɚɥɢ�ɫɧɢɠɟɧɢɟ�ɟɝɨ�ɭɪɨɜɧɹ�ɧɚ�
9-���ɞȻ� 

ɇɚɬɭɪɧɵɟ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɢɫɩɵɬɚɧɢɹ�ɥɨɤɨɦɨɬɢɜɚ�ɞɨɤɚɡɚɥɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɤɥɸɱɟɧɢɹ�
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- ɭɦɟɧɶɲɢɬɶ�ɭɪɨɜɟɧɶ�ɲɭɦɚ�ɜ�ɤɚɛɢɧɟ�ɦɚɲɢɧɢɫɬɚ�ɧɚ��-��ɞȻ� 
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The main steps of scientific research and practical implementation of the pneumatic spring 

suspension of VL-80, as well as the results of dynamic tests. 
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ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɚɭɬɫɨɪɫɢɧɝ�>����@�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɫɨɜɪɟɦɟɧɧɚɹ�ɦɟɬɨɞɨɥɨɝɢɹ�

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ� ɢ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɣ�� ɫɭɬɶ� ɤɨɬɨɪɨɣ� ± ɚɞɚɩɬɚɰɢɹ�
ɭɩɪɚɜɥɟɧɢɹ� ɨɪɝɚɧɢɡɚɰɢɟɣ� ɤ� ɭɫɥɨɜɢɹɦ� ɪɵɧɤɚ�� ɩɨɡɜɨɥɹɸɳɚɹ� ɛɵɫɬɪɨ� ɜɯɨɞɢɬɶ� ɜ� ɧɨɜɵɣ�
ɛɢɡɧɟɫ��ɢɫɩɨɥɶɡɭɹ�ɜɫɟ�ɢɦɟɸɳɢɟɫɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ���ɚ�ɜ�ɨɬɞɟɥɶɧɵɯ�ɫɥɭɱɚɹɯ�ɢ�
ɪɟɫɭɪɫɵ�ɤɨɧɤɭɪɟɧɬɨɜ�� 

ɏɨɬɹ� ɚɭɬɫɨɪɫɢɧɝ� ɱɚɫɬɨ� ɧɚɡɵɜɚɸɬ� ©ɮɟɧɨɦɟɧɨɦ� ɏɏ� ɜ�ª�� ɚ� ɬɚɤɠɟ� ©ɜɟɥɢɱɚɣɲɢɦ�
ɨɬɤɪɵɬɢɟɦ� ɛɢɡɧɟɫɚ� ɩɨɫɥɟɞɧɢɯ� ɞɟɫɹɬɢɥɟɬɢɣª�� ɨɞɧɚɤɨ� ɬɨɥɶɤɨ� ɫ� ɤɨɧɰɚ� ��-ɯ� ɝɝ�� ɏɏ� ɜ��
ɚɭɬɫɨɪɫɢɧɝ�ɩɪɢɧɢɦɚɟɬ�ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɫɮɟɪɟ�ɭɩɪɚɜɥɟɧɢɹ�ɤɨɦɩɚɧɢɟɣ�ɢ�ɩɨɥɭɱɚɟɬ�
ɲɢɪɨɤɨɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɜ�ɦɢɪɨɜɨɣ�ɩɪɚɤɬɢɤɟ� 

Ⱥɭɬɫɨɪɫɢɧɝ� >�@� ɩɪɢɦɟɧɹɟɬɫɹ� � ɭɠɟ� ɧɚ� ɦɧɨɝɢɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɢ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɫɮɟɪɚɯ�
ɞɟɹɬɟɥɶɧɨɫɬɢ��ɨɞɧɚɤɨ�ɩɪɢ�ɜɫɟɦ�ɩɪɢ�ɷɬɨɦ�ɩɪɢɧɹɬɢɟ�ɪɟɲɟɧɢɹ�ɨɛ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɚɭɬɫɨɪɫɢɧɝɚ�
ɹɜɥɹɟɬɫɹ�ɩɨ-ɩɪɟɠɧɟɦɭ� ɫɥɨɠɧɨɣ� ɡɚɞɚɱɟɣ��ɩɨɫɤɨɥɶɤɭ� ɡɚɬɪɚɝɢɜɚɟɬ� ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ�ɢɧɬɟɪɟɫɵ�
ɤɨɦɩɚɧɢɢ�� 

Ɉɞɧɚɤɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɚɤɬɢɤɚ ɩɟɪɟɞɚɱɢ� ɧɚ� ɚɭɬɫɨɪɫɢɧɝ� ɮɭɧɤɰɢɣ�� ɜɢɞɨɜ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢɥɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɰɢɤɥɨɜ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɜɵɩɨɥɧɟɧɢɟɦ� ɡɚɤɨɧɱɟɧɧɵɯ�



 

ɪɚɛɨɬ� ɢ� ɭɫɥɭɝ�� ɲɢɪɨɤɨɝɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɧɟ� ɩɨɥɭɱɢɥɚ�� ɇɚ� ɜɧɟɲɧɟɟ� ɜɵɩɨɥɧɟɧɢɟ�
ɩɟɪɟɞɚɸɬɫɹ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɨɬɞɟɥɶɧɵɟ� ɜɢɞɵ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɢɥɢ� ɨɩɟɪɚɰɢɣ��
ɛɨɥɟɟ� ɬɨɝɨ�� ɚɭɬɫɨɪɫɢɧɝ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɩɨɤɪɵɬɢɹ� ɫɟɡɨɧɧɵɯ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɜ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ�ɩɟɪɫɨɧɚɥɟ��ɂɫɤɥɸɱɟɧɢɟ�ɫɨɫɬɚɜɥɹɟɬ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɨɟɡɞɚɯ�
ɧɚ� ɪɹɞɟ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɢ� ɩɟɪɟɞɚɱɚ� ɩɪɚɱɟɱɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ�� ɉɟɪɟɞɚɱɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ�� ɮɭɧɤɰɢɣ� ɢ� ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ� ± ɷɬɨ� ɫɥɟɞɭɸɳɢɣ� ɷɬɚɩ� ɚɭɬɫɨɪɫɢɧɝɨɜɵɯ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ�� ɉɨɷɬɚɩɧɨɟ� ɜɧɟɞɪɟɧɢɟ� ɚɭɬɫɨɪɫɢɧɝɚ� >�@� ɩɚɧɢɪɭɟɬɫɹ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɧɚ�
ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ�ɫɢɫɬɟɦɧɨ��ɚ�ɧɟ�ɩɪɨɢɡɜɨɥɶɧɨ�ɧɚ�ɤɚɠɞɨɦ�ɨɬɞɟɥɶɧɨɦ�ɩɪɟɞɩɪɢɹɬɢɢ��� 

ȿɫɥɢ� ɫɥɟɞɨɜɚɬɶ� ɩɪɢɧɰɢɩɭ� ©ɨɞɢɧ� ɚɭɬɫɨɪɫɟɪ� >�@� ɧɚ� ɤɚɠɞɨɦ� ɨɬɞɟɥɟɧɢɢ� ɞɨɪɨɝɢ� ɢɥɢ� ɜ�
ɞɨɪɨɠɧɨɣ�ɞɢɪɟɤɰɢɢª��ɬɨ�ɦɨɠɟɬ�ɩɪɨɢɡɨɣɬɢ�ɩɪɨɰɟɫɫ�ɦɨɧɨɩɨɥɢɡɚɰɢɢ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɨɬɨɪɨɝɨ�
ɜ�ɫɮɟɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɨɫɬɚɧɟɬɫɹ�ɨɝɪɚɧɢɱɟɧɧɨɟ�ɱɢɫɥɨ�ɚɭɬɫɨɪɫɟɪɨɜ��ɢ�ɷɬɨ�
ɦɨɠɟɬ� ɩɨɫɬɚɜɢɬɶ� ɩɪɟɞɩɪɢɹɬɢɢ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɜ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɬ� ɩɨɫɬɚɜɳɢɤɚ� ɭɫɥɭɝ�� ɱɬɨ�
ɩɪɢɜɟɞɟɬ� ɤ� ɫɧɢɠɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɜɵɩɨɥɧɹɟɦɵɯ� ɪɚɛɨɬ�� ɨɤɚɡɵɜɚɟɦɵɯ� ɭɫɥɭɝ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɩɨɫɬɚɜɥɹɟɦɵɯ� ɤɨɧɱɟɧɨɦɭ� ɩɨɬɪɟɛɢɬɟɥɸ�� ɫɪɵɜɭ� ɩɨɫɬɚɜɨɤ�� ȼɫɟ� ɷɬɨ� ɩɨɜɥɢɹɟɬ� ɧɚ� ɢɦɢɞɠ�
ɤɨɦɩɚɧɢɢ� ɢ� ɟɟ�ɮɢɧɚɧɫɨɜɨɟ� ɫɨɫɬɨɹɧɢɟ��ȼ� ɭɫɥɨɜɢɹɯ�ɦɨɧɨɩɨɥɶɧɨɝɨ� ɪɵɧɤɚ� ɰɟɧɵ�ɧɚ� ɬɨɜɚɪɵ�
�ɪɚɛɨɬɵ�� ɭɫɥɭɝɢ�� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɜɵɲɟ�� ɱɟɦ� ɧɚ� ɤɨɧɤɭɪɟɧɬɧɨɦ� ɪɵɧɤɟ��
ɨɞɧɚɤɨ�ɩɪɢ�ɷɬɨɦ�ɫɧɢɠɚɸɬɫɹ�ɨɛɴɟɦɵ�ɜɵɩɭɫɤɚ� 

ȿɳɟ�ɨɞɧɢɦ�ɧɟɞɨɫɬɚɬɤɨɦ�ɩɪɢ�ɡɚɤɥɸɱɟɧɢɢ�ɤɨɧɬɪɚɤɬɚ�ɜ�ɭɫɥɨɜɢɹɯ�ɦɨɧɨɩɨɥɶɧɨɝɨ�ɪɵɧɤɚ�
ɹɜɥɹɟɬɫɹ�ɪɢɫɤ��ɤɨɬɨɪɵɣ�ɫɭɳɟɫɬɜɭɟɬ�ɜɫɟɝɞɚ�± ɧɟɨɠɢɞɚɧɧɵɣ�ɨɬɤɚɡ�ɨɬ�ɭɫɥɭɝ�ɚɭɬɫɨɪɫɟɪɚ�ɢɥɢ�
ɟɝɨ� ɛɚɧɤɪɨɬɫɬɜɨ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɭ� ɮɢɪɦɵ-ɡɚɤɚɡɱɢɤɚ� ɜɨɡɧɢɤɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɪɨɱɧɨ�
ɢɫɤɚɬɶ� ɧɨɜɵɯ� ɩɚɪɬɧɟɪɨɜ� ɢɥɢ� ɧɚɱɢɧɚɬɶ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɜɵɩɨɥɧɹɬɶ� ɮɭɧɤɰɢɢ�� ɇɨ� ɬɚɤ� ɤɚɤ�
ɪɚɛɨɬɵ� �ɭɫɥɭɝɢ�� ɜ� ɫɮɟɪɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɹɜɥɹɸɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ��ɬɨ��ɪɚɡɭɦɟɟɬɫɹ��ɛɵɫɬɪɨ�ɧɚɣɬɢ�ɚɭɬɫɨɪɢɫɧɝɨɜɭɸ�ɤɨɦɩɚɧɢɸ��ɤɨɬɨɪɚɹ�
ɡɚɦɟɧɢɥɚ� ɛɵ� ɩɪɟɞɲɟɫɬɜɭɸɳɭɸ�� ɧɟɜɨɡɦɨɠɧɨ�� ɩɪɢ� ɷɬɨɦ� ɫɚɦɚ� ɤɨɦɩɚɧɢɹ� ɭɠɟ� ɧɟ� ɜɥɚɞɟɟɬ�
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ɤɨɥɥɟɝɢ� ɫɬɚɧɨɜɹɬɫɹ� ɤɥɢɟɧɬɚɦɢ�� ɚ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɭɱɚɫɬɨɤ� ɪɚɛɨɬɵ� ɜɧɭɬɪɟɧɧɟɝɨ�
ɩɨɞɪɚɡɞɟɥɟɧɢɹ� ± ɪɚɛɨɬɨɣ� ɜ� ɪɚɦɤɚɯ� ɚɭɬɫɨɪɫɢɧɝɨɜɨɝɨ� ɩɪɨɟɤɬɚ�� ȼɨɡɧɢɤɚɸɳɢɟ� ɡɚɬɪɚɬɵ� ɢ�
ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɪɚɫɯɨɞɵ� ɢɡɦɟɧɹɸɬɫɹ� ɧɚ� ɦɟɬɨɞɵ� ɢ� ɫɩɨɫɨɛɵ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɨɯɨɞɚ�
ɤɨɦɩɚɧɢɢ-ɢɫɩɨɥɧɢɬɟɥɹ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ� ɭɫɥɨɜɢɹɦɢ� ɩɪɢ� ɜɵɛɨɪɟ� ɨɪɝɚɧɢɡɚɰɢɢ�� ɤɨɬɨɪɚɹ�
ɛɭɞɟɬ�ɨɤɚɡɵɜɚɬɶ�ɪɚɛɨɬɵ��ɭɫɥɭɝɢ��ɧɚ�ɭɫɥɨɜɢɹɯ�ɚɭɬɫɨɪɢɫɧɝɚ��ɹɜɥɹɸɬɫɹ�ɧɢɡɤɚɹ�ɰɟɧɚ��ɜɵɫɨɤɨɟ�
ɤɚɱɟɫɬɜɨ� ɪɚɛɨɬ� �ɭɫɥɭɝ�� ɢ� ɧɚɥɢɱɢɟ� ɨɩɵɬɚ� ɪɚɛɨɬɵ� ɫ� ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ�� 

ɉɨ� ɦɧɟɧɢɸ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɜ� ɨɛɥɚɫɬɢ� ɚɭɬɫɨɪɫɢɧɝɚ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ�
ɩɨɫɬɚɜɳɢɤɨɜ� ɭɫɥɭɝ� ɹɜɥɹɟɬɫɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɞɥɹ� ɦɧɨɝɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɬɚɤ�
ɤɚɤ� ɨɞɧɚ� ɫɱɢɬɚɸɬ�� ɱɬɨ� ɩɨɫɬɚɜɳɢɤɨɜ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɧɟ� ɦɟɧɟɟ� ɞɜɭɯ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ�
ɢɫɤɥɸɱɚɟɬɫɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɨɬ�ɨɞɧɨɝɨ�ɩɨɫɬɚɜɳɢɤɚ�ɭɫɥɭɝ��ɤɪɨɦɟ�ɬɨɝɨ��ɦɟɠɞɭ�ɧɢɦɢ�ɪɨɠɞɚɟɬɫɹ�
ɤɨɧɤɭɪɟɧɰɢɹ��ɋɬɨɪɨɧɧɢɤɢ�ɠɟ�ɫɬɪɚɬɟɝɢɣ�©ɫɬɪɨɣɧɨɝɨª�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɩɪɟɞɩɨɱɢɬɚɸɬ�ɨɞɧɨɝɨ�
ɩɨɫɬɚɜɳɢɤɚ�ɢ�ɪɚɫɫɦɚɬɪɢɜɚɸɬ�ɟɝɨ�ɤɚɤ�ɩɚɪɬɧɟɪɚ�ɩɨ�ɛɢɡɧɟɫɭ� 

ɂɡɦɟɧɟɧɢɟ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ�ɱɚɳɟ�ɜɫɟɝɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɟɡɨɪɢɟɧɬɚɰɢɢ�ɫɨɬɪɭɞɧɢɤɨɜ�ɢ�ɤ�
ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɧɚɩɪɹɠɟɧɧɨɫɬɢ� ɜ� ɤɨɥɥɟɤɬɢɜɟ�� ɑɬɨɛɵ� ɩɨɨɫɬɪɢɬɶ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ� ɧɚ� ɭɫɥɨɜɢɹɯ� ɩɚɪɬɧɟɪɫɬɜɚ�� ɧɟɨɛɯɨɞɢɦɨ� ɪɟɲɢɬɶ� ɷɦɨɰɢɨɧɚɥɶɧɵɟ�
ɩɪɨɛɥɟɦɵ� ɫɨɬɪɭɞɧɢɤɨɜ�� ɤɨɬɨɪɵɯ� ɤɨɫɧɭɥɚɫɶ� � ɩɪɨɝɪɚɦɦɚ� ɩɨ� ɜɧɟɞɪɟɧɢɸ� ɚɭɬɫɨɪɫɢɧɝɚ� >�@��
ȼɢɞɵ� ɪɟɚɤɰɢɣ� ɩɟɪɫɨɧɚɥɚ� ɧɚ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɤɨɦɩɚɧɢɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɚ�
ɪɢɫɭɧɤɟ�2. 

ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɡɚɤɥɸɱɟɧɢɟ� ɤɨɧɬɪɚɤɬɚ� ɫ� ɚɭɬɫɨɪɫɟɪɨɦ� ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ� ɩɨ�
ɩɪɢɧɰɢɩɭ��©ɡɚɬɪɚɬɵ�ɧɚ�ɚɭɬɫɨɪɫɢɧɝ�ɦɟɧɶɲɟ�ɡɚɬɪɚɬ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɷɬɨɝɨ�ɜɢɞɚ�ɪɚɛɨɬ��ɭɫɥɭɝ��
ɫɨɛɫɬɜɟɧɧɵɦɢ� ɫɢɥɚɦɢª�� ɩɨɷɬɨɦɭ� ©ɬɪɭɞ� ɩɪɨɜɨɞɧɢɤɚ�� ɧɚɯɨɞɹɳɟɝɨɫɹ� ɜ� ɲɬɚɬɟ�
ɚɭɬɫɨɪɫɢɧɝɨɜɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɨɩɥɚɱɢɜɚɟɬɫɹ� ɧɚ� ��� ɦɟɧɶɲɟ�� ɱɟɦ� ɡɚ� ɬɪɭɞ� ɤɚɞɪɨɜɨɝɨ�
ɩɪɨɜɨɞɧɢɤɚ�� ɧɚɯɨɞɹɳɟɝɨɫɹ� ɜ� ɫɩɢɫɨɱɧɨɦ� ɫɨɫɬɚɜɟ�� ɗɬɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɤɥɢɦɚɬɚ� ɜ� ɬɪɭɞɨɜɵɯ� ɤɨɥɥɟɤɬɢɜɚɯ�� ȼɨɡɧɢɤɚɟɬ�
ɧɟɠɟɥɚɬɟɥɶɧɨɟ�ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɟ��ɋɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�ɡɚɪɚɛɨɬɧɨɣ�ɩɥɚɬɵ�ɧɟɢɡɛɟɠɧɨ�ɜɟɞɟɬ�
ɤ�ɨɬɬɨɤɭ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɤɚɞɪɨɜ��ɢɦɟɸɳɢɯ�ɨɩɵɬ�ɪɚɛɨɬɵª� 

Ʉɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ� ɪɚɛɨɬɧɢɤɢ� ɱɚɳɟ� ɜɫɟɝɨ� ɧɟ� ɫɨɝɥɚɲɚɸɬɫɹ� ɧɚ� ɩɟɪɟɜɨɞ� ɜ� ɞɪɭɝɭɸ�
ɤɨɦɩɚɧɢɸ� ɫ� ɦɟɧɟɟ� ɜɵɝɨɞɧɵɦɢ� ɭɫɥɨɜɢɹɦɢ� ɪɚɛɨɬɵ�� ɚ� ɟɫɥɢ� ɢ� ɫɨɝɥɚɲɚɸɬɫɹ�� ɬɨ� ɬɨɥɶɤɨ�
ɜɪɟɦɟɧɧɨ�� ɞɥɹ� ɬɨɝɨ� ɱɬɨ� ɛɵ� ɧɚɣɬɢ� ɪɚɛɨɬɭ ɫ� ɛɨɥɟɟ� ɩɨɞɯɨɞɹɳɢɦɢ� ɭɫɥɨɜɢɹɦɢ�� ©Ɋɚɛɨɬɧɢɤɢ��
ɤɨɬɨɪɵɟ� ɜɵɧɭɠɞɟɧɵ� ɦɢɪɢɬɶɫɹ� ɫ� ɪɚɡɧɢɰɟɣ� ɜ� ɨɩɥɚɬɟ� ɬɪɭɞɚ�� ɪɚɧɨ� ɢɥɢ� ɩɨɡɞɧɨ� ɧɚɱɢɧɚɸɬ�
ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ� ɷɬɭ� ɪɚɡɧɢɰɭ�� Ɇɟɯɚɧɢɡɦɵ� ɤɨɦɩɟɧɫɚɰɢɢ� ɢɡɜɟɫɬɧɵ�� ɷɬɨ� ɢ� ɩɪɨɞɚɠɚ�
ɫɨɛɫɬɜɟɧɧɨɣ� ɱɚɣɧɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɢ� ɩɪɨɜɨɡ� ɛɟɡɛɢɥɟɬɧɵɯ� ɩɚɫɫɚɠɢɪɨɜ�� ɢ� ɜɬɨɪɢɱɧɨɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɤɨɦɩɥɟɤɬɨɜ� ɩɨɫɬɟɥɶɧɵɯ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣª�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɪɟɡɤɨ�
ɫɧɢɠɚɟɬɫɹ�ɭɪɨɜɟɧɶ�ɤɚɱɟɫɬɜɚ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɭɫɥɭɝ��ɱɬɨ�ɩɨɞɪɵɜɚɟɬ�ɢɦɢɞɠ�ɤɨɦɩɚɧɢɢ��� 
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 ɉɚɫɫɢɜɧɚɹ  
   ɩɨɡɢɰɢɹ     

 
Ɋɢɫɭɧɨɤ���± ȼɢɞɵ�ɪɟɚɤɰɢɢ�ɩɟɪɫɨɧɚ�ɧɚ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɜ�ɤɨɦɩɚɧɢɢ 

 
ȿɳɟ� ɨɞɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɜ� ɪɚɛɨɬɟ� ɧɚ� ɭɫɥɨɜɢɹɯ� ɚɭɬɫɨɪɢɫɧɝɚ� ɹɜɥɹɟɬɫɹ� ɨɬɫɭɬɫɬɜɢɟ�

ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɦɨɬɢɜɚɰɢɸ�ɪɚɛɨɬɧɢɤɨɜ��ɤɨɬɨɪɵɟ�ɞɟ-ɸɪɟ�ɪɚɛɨɬɚɸɬ�ɧɟ� ɜ�
ɬɨɣ�ɤɨɦɩɚɧɢɢ�� ɜ�ɤɨɬɨɪɨɣ�ɪɚɛɨɬɚɸɬ�ɞɟ-ɮɚɤɬɨ��Ʉɪɨɦɟ�ɢɬɨɝɨ��ɩɪɢ�ɩɪɢɜɥɟɱɟɧɢɢ�ɪɚɛɨɬɧɢɤɨɜ�
ɧɚ� ɭɫɥɨɜɢɹɯ� ɚɭɬɫɨɪɫɢɧɝɚ� ɦɨɠɟɬ� ɩɪɨɢɡɨɣɬɢ� ɪɚɫɫɥɨɟɧɢɟ� ɤɨɥɥɟɤɬɢɜɚ�� ɬ�ɟ�� ɞɟɥɟɧɢɟ�
ɪɚɛɨɬɧɢɤɨɜ�ɧɚ: ɫɜɨɢɯ�± ɤɚɞɪɨɜɵɯ�ɢ�ɱɭɠɢɯ�± ɚɭɬɫɨɪɫɢɧɝɨɜɵɯ��ɋɨɬɪɭɞɧɢɤɢ��ɩɟɪɟɜɟɞɟɧɧɵɟ�ɜ�
ɚɭɬɫɨɪɫɢɧɝɨɜɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɉɪɢ� ɬɚɤɨɦ� ɩɨɥɨɠɟɧɢɢ� ɢɫɩɵɬɵɜɚɸɬ� ɞɢɫɤɨɦɮɨɪɬ� ɢ�
ɨɳɭɳɟɧɢɟ� ɨɬɨɪɜɚɧɧɨɫɬɢ� ɨɬ� ɤɨɥɥɟɤɬɢɜɚ�� ɱɬɨ� ɛɟɡɭɫɥɨɜɧɨ�� ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɢɯ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�� 

ɉɨ� ɦɧɟɧɢɸ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɩɨ� ɩɥɚɧɢɪɨɜɚɧɢɸ� ɮɢɧɚɧɫɨɜ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɫɞɟɥɤɚ� ɦɨɠɟɬ�
ɛɵɬɶ�ɝɟɧɢɚɥɶɧɨ�ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɚ��ɬɨɱɧɨ�ɢ�ɩɨɥɧɨ�ɡɚɮɢɤɫɢɪɨɜɚɧɚ�ɜ�ɩɪɟɤɪɚɫɧɨ�ɫɨɫɬɚɜɥɟɧɧɨɦ�
ɤɨɧɬɪɚɤɬɟ�� ɧɨ� ɟɫɥɢ� ɜ� ɧɟɣ� ɧɟ� ɧɚɲɥɨɫɶ� ɦɟɫɬɚ� ɪɟɲɟɧɢɸ� ɩɪɨɛɥɟɦ� ɩɟɪɫɨɧɚɥɚ� ɢ� ɫɨɡɞɚɧɢɸ�
ɞɨɥɠɧɨɣ�ɦɨɬɢɜɚɰɢɢ��ɨɧɚ�ɦɨɠɟɬ�ɬɚɤ�ɢ�ɧɟ�ɜɵɣɬɢ�ɧɚ�ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɣ�ɭɪɨɜɟɧɶ�ɩɨɤɚɡɚɬɟɥɟɣ�
ɢɥɢ�ɩɪɨɜɚɥɢɬɶɫɹ�� 

ɉɪɢ�ɩɟɪɟɜɨɞɟ�ɧɚ� ɚɭɬɫɨɪɫɢɧɝ�ɧɟɨɛɯɨɞɢɦɨ�ɨɛɴɹɫɧɢɬɶ� ɫɨɬɪɭɞɧɢɤɚɦ�� ɱɬɨ� ɚɭɬɫɨɪɫɢɧɝ� ± 
ɷɬɨ�ɩɪɨɰɟɫɫ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɤɨɦɩɚɧɢɢ��ɬ�ɟ��ɫɨɡɞɚɧɢɟ�©ɫɨɜɪɟɦɟɧɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹª�ɞɥɹ�
ɞɨɫɬɢɠɟɧɢɹ�ɥɢɞɢɪɭɸɳɟɝɨ�ɩɨɥɨɠɟɧɢɹ�ɧɚ�ɪɵɧɤɟ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ��ɚ�
ɞɥɹ�ɬɨɝɨ��ɱɬɨɛɵ�ɛɵɫɬɪɨ�ɢ�ɭɫɩɟɲɧɨ�ɡɚɜɟɪɲɢɬɶ�ɩɟɪɟɯɨɞɧɵɣ�ɩɟɪɢɨɞ��ɧɟɨɛɯɨɞɢɦɨ�ɨɛɥɟɝɱɢɬɶ�
ɩɪɨɰɟɫɫ�ɚɞɚɩɬɚɰɢɢ�ɫɨɬɪɭɞɧɢɤɨɜ�ɤ�ɩɟɪɟɦɟɧɚɦ�� 



 

ȼ� ɭɫɥɨɜɢɹɯ� ɚɭɬɫɨɪɫɢɧɝɚ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɦɟɧɹɬɶ� ɨɞɢɧ� ɢɡ� ɛɚɡɨɜɵɯ� ɩɪɢɧɰɢɩɨɜ�
ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ�ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ�ɢɧɠɢɧɢɪɢɧɝɚ�± ©ɩɪɢɧɰɢɩ�ɞɨɦɢɧɢɪɨɜɚɧɢɹ�ɱɟɥɨɜɟɱɟɫɤɨɝɨ�
ɤɚɩɢɬɚɥɚª�� Ⱦɥɹ� ɭɫɩɟɲɧɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɡɞɚɜɚɬɶ�
ɚɬɦɨɫɮɟɪɭ� ɜɡɚɢɦɨɩɨɧɢɦɚɧɢɹ� ɢ� ɬɜɨɪɱɟɫɬɜɚ�� ɨɫɧɨɜɚɧɧɭɸ� ɧɚ� ɭɜɚɠɟɧɢɢ�� ɜɡɚɢɦɨɩɨɦɨɳɢ��
ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ�� ɜɡɚɢɦɧɨɦ� ɞɨɜɟɪɢɢ�� ɭɜɟɪɟɧɧɨɫɬɢ�� Ɉɫɧɨɜɨɣ� ɤɚɞɪɨɜɨɣ� ɩɨɥɢɬɢɤɢ� ɮɢɪɦɵ�
ɞɨɥɠɟɧ�ɛɵɬɶ�ɩɪɢɧɰɢɩ�©Ʌɸɞɢ�± ɫɚɦɵɣ�ɰɟɧɧɵɣ�ɪɟɫɭɪɫ�ɮɢɪɦɵª� 

ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɪɢɦɟɪɚ�ɩɪɢɜɟɞɟɦ�ɛɪɢɬɚɧɫɤɭɸ�ɤɨɦɩɚɧɢɸ��ɩɨ�ɨɛɫɥɭɠɢɜɚɧɢɸ�
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ� ©Xchangingª�� � ɜ� ɤɨɬɨɪɨɣ� ɚɞɚɩɬɚɰɢɢ� ɩɟɪɫɨɧɚɥɚ�� ɩɟɪɟɜɟɞɟɧɧɨɝɨ� ɜ�
ɚɭɬɫɨɪɫɢɧɝɨɜɭɸ�ɤɨɦɩɚɧɢɸ��ɩɪɨɯɨɞɢɬ�ɜ�ɲɟɫɬɶ�ɷɬɚɩɨɜ� 

- ©ɞɟɡɨɪɢɟɧɬɚɰɢɹª�- ɥɸɞɢ�ɫɨɦɧɟɜɚɸɬɫɹ��ɩɪɚɜɢɥɶɧɨ�ɥɢ�ɨɧɚ�ɪɚɛɨɬɚɥɢ�ɞɨ�ɷɬɨɝɨ� 
- ©ɫɚɦɨɨɰɟɧɤɚª�- ɥɸɞɢ�ɨɰɟɧɢɜɚɸɬ�ɫɜɨɢ�ɫɩɨɫɨɛɧɨɫɬɢ� 
- ©ɜɡɚɢɦɧɨɟ� ɨɫɨɡɧɚɧɢɟ� ɩɟɪɟɦɟɧª� - ɫɨɬɪɭɞɧɢɤɢ� ɧɚɱɢɧɚɸɬ� ɩɨɧɢɦɚɬɶ�� ɱɬɨ� ɧɨɜɵɣ�

ɪɚɛɨɬɨɞɚɬɟɥɶ�ɦɨɠɟɬ�ɩɪɟɞɥɨɠɢɬɶ�ɢɦ�ɤɨɟ-ɱɬɨ�ɫɬɨɹɳɟɟ� 
 - ©ɩɟɪɟɫɬɪɨɣɤɚª�- ɫɨɬɪɭɞɧɢɤ�ɡɚɧɨɜɨ�ɨɫɦɵɫɥɢɜɚɟɬ�ɫɜɨɢ�ɨɛɹɡɚɧɧɨɫɬɢ� 
- ©ɨɫɨɡɧɚɧɢɟ� ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ�ɧɚɜɵɤɨɜª� - ɥɸɞɢ�ɩɨɧɢɦɚɸɬ�� ɱɬɨ� ɭ� ɧɢɯ� ɞɨɫɬɚɬɨɱɧɨ�

ɨɩɵɬɚ��ɢ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɞɥɹ�ɪɚɛɨɬɵ�ɜ�ɧɨɜɵɯ�ɭɫɥɨɜɢɹɯ� 
- ©ɪɟɢɧɬɟɝɪɚɰɢɹª�- ɥɸɞɢ�ɨɤɨɧɱɚɬɟɥɶɧɨ�ɩɪɢɫɩɨɫɚɛɥɢɜɚɸɬɫɹ�ɤ�ɧɨɜɨɣ�ɨɛɫɬɚɧɨɜɤɟ�� 
Ƚɟɧɟɪɚɥɶɧɵɣ� ɞɢɪɟɤɬɨɪ� ɤɨɦɩɚɧɢɢ� ©Xchangingª� Ⱦɷɜɢɞ� ɗɧɞɪɸɫ� ɭɬɜɟɪɠɞɚɟɬ�� ɱɬɨ�

ɩɪɨɰɟɫɫ�ɚɞɚɩɬɚɰɢɢ�ɪɚɛɨɬɧɢɤɨɜ�ɡɚɧɢɦɚɟɬ�ɨɤɨɥɨ����ɦɟɫɹɰɟɜ��ɬɚɤ�ɤɚɤ�ɨɱɟɧɶ�ɦɧɨɝɨ�ɜɪɟɦɟɧɢ�
ɭɯɨɞɢɬ�ɧɚ�ɫɨɡɞɚɧɢɟ�ɬɜɨɪɱɟɫɤɨɣ��ɪɚɛɨɱɟɣ�ɚɬɦɨɫɮɟɪɵ��©ɂɧɨɝɞɚ�ɤɭɥɶɬɭɪɚ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ�
ɜɧɭɬɪɢ� ɤɨɦɩɚɧɢɢ� ɩɨɜɟɞɟɧɱɟɫɤɢɟ� ɦɨɞɟɥɢ� ɢɝɪɚɸɬ� ɤɭɞɚ� ɛɨɥɶɲɭɸ� ɪɨɥɶ�� ɱɟɦ� ɤɚɤɨɣ� ɬɨ�
ɤɨɧɤɪɟɬɧɵɣ�ɩɪɨɰɟɫɫ��ȿɫɥɢ�ɪɭɤɨɜɨɞɫɬɜɨ�ɫɨɫɪɟɞɨɬɚɱɢɜɚɟɬ�ɜɫɟ�ɫɜɨɢ�ɭɫɢɥɢɹ�ɧɚ�ɩɪɨɰɟɫɫɟ��ɧɟ�
ɞɭɦɚɹ� ɨ� ɤɭɥɶɬɭɪɟ�� ɦɨɠɟɬ� ɫɥɭɱɢɬɶɫɹ� ɬɚɤ�� ɱɬɨ� ɤɨɦɩɚɧɢɢ� ɧɟ� ɭɞɚɟɬɫɹ� ɞɨɛɢɬɶɫɹ� ɠɟɥɚɟɦɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢ�ɩɪɨɜɟɫɬɢ�ɫɚɦ�ɩɪɨɰɟɫɫ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɱɟɪɟɡ�ɚɭɬɫɨɪɫɢɧɝª� 

ɉɪɢɦɟɧɟɧɢɟ�ɚɭɬɫɨɪɫɢɧɝɚ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ��ɩɨɡɜɨɥɹɟɬ�
ɫɧɢɡɢɬɶ� ɱɢɫɥɟɧɧɨɫɬɶ� ɫɨɬɪɭɞɧɢɤɨɜ� ɜ� ɲɬɚɬɧɨɦ� ɪɚɫɩɢɫɚɧɢɢ�� ɨɞɧɚɤɨ� ɷɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�
ɮɨɪɦɚɥɶɧɨɦɭ� ɭɥɭɱɲɟɧɢɸ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� �ɩɪɨɢɫɯɨɞɢɬ� ɪɨɫɬ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɬɪɭɞɚ� ɡɚ� ɫɱɟɬ� ɜɵɜɨɞɚ� ɱɚɫɬɢ� ɩɟɪɫɨɧɚɥɚ� ɡɚ� ɲɬɚɬ� ɩɪɟɞɩɪɢɹɬɢɹ���
Ɏɨɪɦɚɥɶɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɤɪɢɬɟɪɢɟɦ� ɨɰɟɧɤɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɚɭɬɫɨɪɫɢɧɝɚ� 

ɇɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɜɵɜɨɞ� ɦɚɥɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ�
ɪɚɛɨɬ� ɧɚ� ɚɭɬɫɨɪɫɢɧɝ� ɡɚɤɨɧɱɟɧ�� ɋɥɟɞɭɸɳɢɦ� ɷɬɚɩɨɦ� ɜɧɟɞɪɟɧɢɹ� ɚɭɬɫɨɪɫɢɧɝɚ� ɹɜɥɹɟɬɫɹ��
ɪɟɚɥɢɡɚɰɢɹ� ɩɪɨɟɤɬɨɜ�� ɩɪɢɱɟɦ� ɫ� ɧɚɢɛɨɥɟɟ� ɝɥɭɛɨɤɢɦɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɪɟɲɟɧɢɹɦɢ��
ɨɪɢɟɧɬɢɪɭɟɦɵɯ� ɧɚ� ɫɢɥɶɧɵɯ, ɧɚɞɟɠɧɵɯ� ɢ� ɞɨɛɪɨɫɨɜɟɫɬɧɵɯ� ɩɨɞɪɹɞɱɢɤɨɜ�� Ⱦɥɹ� ɪɚɡɜɢɬɢɹ��
ɚɭɬɫɨɪɫɢɧɝɚ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɩɥɚɧɢɪɭɟɬɫɹ� ɩɪɢɜɥɟɱɟɧɢɟ� ɱɚɫɬɧɵɯ� ɩɨɫɬɚɜɳɢɤɨɜ� ɭɫɥɭɝ� ɩɨ�
ɩɨɞɛɨɪɭ�ɢ�ɩɪɟɞɨɫɬɚɜɥɟɧɢɸ�ɩɟɪɫɨɧɚɥɚ��ɧɚɩɪɢɦɟɪ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɩɪɨɛɥɟɦɵ�ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ�
ɩɭɬɟɜɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ� ɩɟɪɫɨɧɚɥɨɦ� ɪɚɛɨɱɢɯ� ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ�ɢ�ɧɚ�ɩɟɪɢɨɞ�ɫɟɡɨɧɧɵɯ�ɩɢɤɨɜ�� 

ɇɚɩɪɢɦɟɪ�� ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ� ɩɟɪɫɨɧɚɥɨɦ� �ɩɪɢ� ɬɟɤɭɳɟɦ�
ɫɨɞɟɪɠɚɧɢɢ�ɩɭɬɢ��ɝɞɟ�ɨɫɧɨɜɨɣ�ɟɞɢɧɢɰɟɣ�ɹɜɥɹɟɬɫɹ�ɦɨɧɬɟɪ�ɩɭɬɢ��ɫɨɫɬɚɜɥɹɟɬ�ɜ�ɫɪɟɞɧɟɦ������
ɧɚ� ɫɟɬɢ�ɞɨɪɨɝ�� ɧɚ� ɤɚɩɢɬɚɥɶɧɨɦ�ɪɟɦɨɧɬɟ� ± ɜ� ɫɪɟɞɧɟɦ������Ɉɞɧɚɤɨ�ɧɟɨɛɯɨɞɢɦɨ� ɡɚɦɟɬɢɬɶ��
ɱɬɨ�ɩɪɢɜɥɟɱɶ�ɥɢɡɢɧɝɨɜɵɟ�ɚɝɟɧɬɫɬɜɚ�ɞɥɹ�ɩɨɞɛɨɪɚ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɩɟɪɫɨɧɚɥɚ�ɪɚɛɨɱɢɯ�
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ� ɞɥɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� � ɜ� ɩɟɪɢɨɞ� ©ɫɟɡɨɧɧɵɯ�
ɩɢɤɨɜª� ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠɧɨ�� ɬɚɤ� ɤɚɤ� ɩɨɫɥɟ� ɩɪɟɤɪɚɳɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� � ©ɚɪɟɧɞɨɜɚɧɧɨɝɨ�
ɩɟɪɫɨɧɚɥɚª� ɧɚɩɪɚɜɢɬɶ� ɪɚɛɨɬɧɢɤɨɜ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹ� ɞɪɭɝɨɣ� ɫɮɟɪɵ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɟ�
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɵɦ� ɩɨɫɤɨɥɶɤɭ� ɷɬɢ� ɪɚɛɨɬɧɢɤɢ� ɧɟ� ɨɛɥɚɞɚɸɬ� ɧɟɨɛɯɨɞɢɦɵɦɢ�
ɧɚɜɵɤɚɦɢ� ɢ� ɡɧɚɧɢɹɦɢ�� ɚ� ɩɨɞɝɨɬɨɜɤɚ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ɪɚɛɨɱɢɯ�
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ� ɞɥɹ� ɥɸɛɵɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɬɪɟɛɭɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɯ��
ɦɚɬɟɪɢɚɥɶɧɵɯ�ɡɚɬɪɚɬ� 

ɋ�ɞɪɭɝɨɣ�ɫɬɨɪɨɧɵ��ɧɟɨɛɯɨɞɢɦɨ�ɩɪɢɡɧɚɬɶ��ɱɬɨ�ɩɟɪɟɞɚɱɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��
ɮɭɧɤɰɢɣ� ɢ� ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ� ɧɚ� ɚɭɬɫɨɪɫɢɧɝ�� ɝɞɟ� ɬɪɟɛɭɟɬɫɹ� ɫɩɟɰɢɚɥɶɧɨ� ɨɛɭɱɟɧɧɵɣ�
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɩɟɪɫɨɧɚɥ�� ɛɟɡ� ɭɳɟɪɛɚ� ɞɥɹ� ɮɢɪɦɵ-ɡɚɤɚɡɱɢɤɚ� ɧɟɜɨɡɦɨɠɧɚ�� ɋɨɤɪɚɳɚɹ�



 

ɪɚɛɨɱɢɟ�ɦɟɫɬɚ�ɢɥɢ�ɨɫɭɳɟɫɬɜɥɹɹ�ɩɟɪɟɜɨɞ�ɪɚɛɨɬɧɢɤɨɜ�ɜ�ɚɭɬɫɨɪɫɢɧɝɨɜɭɸ�ɮɢɪɦɭ��ɤɨɦɩɚɧɢɹ��
ɬɟɦ�ɫɚɦɵɦ�ɬɟɪɹɟɬ�ɨɩɵɬɧɵɯ�ɪɚɛɨɬɧɢɤɨɜ��ɤɨɬɨɪɵɟ�ɡɧɚɥɢ�ɨ�ɫɜɨɟɣ�ɪɚɛɨɬɟ�ɜɫɟ�©ɨɬ�ɢ�ɞɨª� 

Ʉɪɨɦɟ�ɬɨɝɨ��ɩɪɢ�ɩɪɨɜɟɪɤɟ ɪɚɛɨɬɵ�ɩɨɟɡɞɧɵɯ�ɛɪɢɝɚɞ�ɨɬɦɟɱɟɧɨ�ɧɢɡɤɨɟ�ɤɚɱɟɫɬɜɨ�ɡɧɚɧɢɣ�
ɩɪɨɜɨɞɧɢɤɚɦɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɜɚɝɨɧɨɜ�ɩɪɚɜɢɥ�ɬɟɯɧɢɱɟɫɤɨɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ��
ɂɧɫɬɪɭɤɰɢɢ� ɩɨ� ɫɢɝɧɚɥɢɡɚɰɢɢ� ɧɚ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝɚɯ� ɢ� ɞɪɭɝɢɯ� ɧɨɪɦɚɬɢɜɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ��
ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ�ɩɨɪɹɞɨɤ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ��  

ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɜɧɟɞɪɟɧɢɟ�ɚɭɬɫɨɪɫɢɧɝɚ�ɢ�ɚɭɬɫɬɚɮɮɢɧɝɚ�ɩɨɞɪɚɡɞɟɥɟɧɢɹ�ɩɪɢɧɟɫɥɨ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɪɟɡɭɥɶɬɚɬ��ɨɞɧɚɤɨ�ɚɧɚɥɢɡ�ɩɪɢɦɟɧɟɧɢɹ�ɞɚɧɧɵɯ�ɫɯɟɦ�ɦɟɧɟɞɠɦɟɧɬɚ�ɜɵɹɜɢɥ�
ɫɥɟɞɭɸɳɢɟ�ɫɟɪɶɟɡɧɵɟ�ɩɪɨɛɥɟɦɵ� 

- ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɫɬɢ� ɢ� ɩɪɨɡɪɚɱɧɨɫɬɢ� ɜ� ɭɩɪɚɜɥɟɧɢɢ�
ɚɭɬɫɨɪɫɢɧɝɨɜɵɦɢ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɦɢ� 

- ɨɬɫɭɬɫɬɜɢɟ�ɱɟɬɤɢɯ�ɬɪɟɛɨɜɚɧɢɣ��ɤɪɢɬɟɪɢɟɜ�ɢ�ɭɫɥɨɜɢɣ�ɩɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɢ�ɭɩɪɚɜɥɟɧɢɢ�
ɚɭɬɫɨɪɫɢɧɝɨɦ� 

- ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɜɫɥɟɞɫɬɜɢɟ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ɫ�
ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɩɥɚɧɢɪɨɜɚɧɢɹ�� ɚ� ɫ� ɞɪɭɝɨɣ� ± ɨɰɟɧɤɢ�
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɢ�ɮɢɧɚɧɫɨɜɵɯ�ɩɨɫɥɟɞɫɬɜɢɣ�ɢɯ�ɪɟɚɥɢɡɚɰɢɢ� 

- ɨɬɫɭɬɫɬɜɢɟ� ɱɟɬɤɨ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɦɟɬɨɞɨɜ� ɨɰɟɧɤɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɚɭɬɫɨɪɫɢɧɝɨɜɵɯ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� 

- ɨɝɪɚɧɢɱɟɧɧɵɣ�ɨɛɴɟɦ ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɩɨɥɨɠɟɧɢɢ�ɢ�ɤɚɱɟɫɬɜɟ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɨɰɟɫɫɨɦ�ɜ�
ɫɬɪɭɤɬɭɪɧɵɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ�ɤɨɦɩɚɧɢɢ� 

ɂ�� ɬɟɦ� ɧɟ� ɦɟɧɟɟ�� ɤɚɤ� ɷɬɨ� ɛɵɥɨ� ɭɠɟ� ɨɬɦɟɱɟɧɨ� ɧɚɦɢ�� ɚɭɬɫɨɪɫɢɧɝ� ɹɜɥɹɟɬɫɹ� ɦɨɳɧɵɦ�
ɢɧɫɬɪɭɦɟɧɬɨɦ�� ɞɨɫɬɭɩɧɵɦ� ɪɭɤɨɜɨɞɫɬɜɭ� ɤɨɦɩɚɧɢɢ, ɝɞɟ� ɭɫɩɟɯ� ɡɚɜɢɫɢɬ� ɨɬ� ɬɨɝɨ�� ɤɚɤ� ɱɟɬɤɨ�
ɩɨɫɬɚɜɥɟɧɵ�ɡɚɞɚɱɢ��ɨɩɪɟɞɟɥɟɧɵ�ɫɪɨɤɢ��ɚ�ɬɚɤɠɟ�ɩɨɧɢɦɚɧɢɟ��ɱɬɨ�ɪɚɛɨɬɚ�ɧɟ�ɡɚɤɨɧɱɟɧɚ�ɩɨɫɥɟ�
ɩɨɞɩɢɫɚɧɢɹ�ɤɨɧɬɪɚɤɬɚ��Ⱥɭɬɫɨɪɫɢɧɝ�ɫɚɦ�ɩɨ�ɫɟɛɟ�ɤɚɤ�ɢɧɫɬɪɭɦɟɧɬ�± ɧɢ�ɯɨɪɨɲ�ɢ�ɧɢ�ɩɥɨɯ��Ⱥ�
ɜɨɬ�ɬɨ��ɤɚɤ�ɨɧ�ɢɫɩɨɥɶɡɭɟɬɫɹ��ɨɤɚɡɵɜɚɟɬ�ɨɝɪɨɦɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɥɸɞɟɣ��ɜ�ɧɢɯ�
ɪɚɛɨɬɚɸɳɢɯ�� 
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Annotation 

The paper deals with the organization of  autsoring  activities in rail transport since the 

conclusion of the contract on the basis of the purchase at the best price leads to a low-cost deal 

so do not expect that the business will be more flexible and competitive for a long time use the 

same approach focus on price can lead to inconsistencies between the transmitting function or 

business process on autsoring and operation of company-wide customer in order to conclude a 

mutually beneficial bargain price factor should be secondary. Because during the formation of 

autsoring relationships need to find a balance between  price and quality as expected of  high 

quality work at low prices inappropriate.  

Keywords: utsoring, monopolization, outstaffing. 
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ɋɨɜɪɟɦɟɧɧɵɟ� ɦɚɝɢɫɬɪɚɥɶɧɵɟ� ɷɥɟɤɬɪɨɜɨɡɵ� ɢ� ɬɟɩɥɨɜɨɡɵ� ɢɦɟɸɬ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ�
ɩɪɢɜɨɞ� ɤɨɥɟɫɧɵɯ� ɩɚɪ�� ɬ�ɟ�� ɤɚɠɞɚɹ� ɤɨɥɟɫɧɚɹ ɩɚɪɚ� ɢɦɟɟɬ� ɨɬɞɟɥɶɧɵɣ� ɬɹɝɨɜɵɣ�
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ��ɩɪɢɜɨɞɹɳɢɣ�ɟɟ�ɜɨ�ɜɪɚɳɟɧɢɟ� 



 

ɉɨɞɜɟɲɢɜɚɧɢɟ�ɬɹɝɨɜɵɯ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ�ɧɚ�ɬɟɥɟɠɤɟ�ɩɪɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ�ɩɪɢɜɨɞɟ�
ɤɨɥɟɫɧɵɯ� ɩɚɪ� ɞɨɥɠɧɨ� ɨɛɟɫɩɟɱɢɬɶ� ɩɟɪɟɞɚɱɭ� ɜɪɚɳɚɸɳɟɝɨ� ɦɨɦɟɧɬɚ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ�
ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɢ�ɦɚɫɫɵ�ɞɜɢɝɚɬɟɥɹ�� �ȼɪɚɳɟɧɢɟ�ɨɬ�ɜɚɥɚ�ɞɜɢɝɚɬɟɥɹ�ɤ�ɤɨɥɟɫɧɨɣ�ɩɚɪɟ�ɦɨɠɟɬ�
ɩɟɪɟɞɚɜɚɬɶɫɹ� ɬɨɥɶɤɨ�� ɟɫɥɢ� ɤɨɪɩɭɫ� ɞɜɢɝɚɬɟɥɹ� ɛɭɞɟɬ� ɡɚɤɪɟɩɥɟɧ�� Ɉɞɧɚɤɨ� ɟɫɥɢ� ɡɚɤɪɟɩɢɬɶ�
ɤɨɪɩɭɫ� ɧɚ� ɪɚɦɟ� ɬɟɥɟɠɤɢ�� ɬɨ� ɩɪɢ� ɟɟ� ɤɨɥɟɛɚɧɢɹɯ� ɛɭɞɭɬ� ɧɚɪɭɲɚɬɶɫɹ� ɡɚɰɟɩɥɟɧɢɟ� ɦɟɠɞɭ�
ɲɟɫɬɟɪɧɹɦɢ�ɬɹɝɨɜɨɝɨ�ɪɟɞɭɤɬɨɪɚ��ɉɨɷɬɨɦɭ�ɤɨɪɩɭɫ�ɞɜɢɝɚɬɟɥɹ��ɫɜɹɡɚɧɧɵɣ�ɫ�ɪɚɦɨɣ�ɬɟɥɟɠɤɢ��
ɞɨɥɠɟɧ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɛɵɬɶ� ɫɜɹɡɚɧɧɵɦ� ɫ� ɤɨɥɟɫɧɨɣ� ɩɚɪɨɣ�� ɱɬɨɛɵ� ɧɟ� ɦɟɧɹɥɨɫɶ�
ɦɟɠɰɟɧɬɪɨɜɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɪɟɞɭɤɬɨɪɚ��ɗɬɨ�ɦɨɠɧɨ�ɨɛɟɫɩɟɱɢɬɶ��ɟɫɥɢ�ɞɜɢɝɚɬɟɥɶ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɫ�
ɨɞɧɨɣ�ɫɬɨɪɨɧɵ�ɨɩɨɪɭ�ɧɚ�ɪɚɦɭ�ɬɟɥɟɠɤɢ��ɚ�ɫ�ɞɪɭɝɨɣ�ɧɚ�ɤɨɥɟɫɧɭɸ�ɩɚɪɭ� 

Ɍɚɤɭɸ� ɫɢɫɬɟɦɭ� ɩɨɞɜɟɲɢɜɚɧɢɹ� ɬɹɝɨɜɵɯ� ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ� �ɞɜɢɝɚɬɟɥɶ� ɠɟɫɬɤɨ�
ɨɩɢɪɚɟɬɫɹ� ɧɚ� ɨɫɶ� ɤɨɥɟɫɧɨɣ� ɩɚɪɵ� ɢ� ɱɟɪɟɡ� ɭɩɪɭɝɢɟ� ɡɜɟɧɶɹ� ɧɚ� ɪɚɦɭ� ɬɟɥɟɠɤɢ�� ɧɚɡɵɜɚɸɬ�
ɨɩɨɪɧɨ-ɨɫɟɜɨɣ��ɉɪɢ�ɨɩɢɪɚɧɢɢ�ɞɜɢɝɚɬɟɥɹ�ɧɚ�ɤɨɥɟɫɧɭɸ�ɩɚɪɭ�ɧɚ�ɧɟɟ�ɠɟɫɬɤɨ�ɩɟɪɟɞɚɟɬɫɹ�ɛɨɥɟɟ�
ɩɨɥɨɜɢɧɵ�ɟɝɨ�ɜɟɫɚ� 

Ɍɹɝɨɜɵɣ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ�ɢɦɟɟɬ�ɬɪɢ�ɨɩɨɪɧɵɟ�ɬɨɱɤɢ��Ɉɧ�ɨɩɢɪɚɟɬɫɹ�ɧɚ�ɫɩɟɰɢɚɥɶɧɵɟ�
ɨɩɨɪɧɵɟ� ɲɟɣɤɢ� ɫɪɟɞɧɟɣ� ɱɚɫɬɢ� ɨɫɢ� ɤɨɥɟɫɧɨɣ� ɩɚɪɵ� ɞɜɭɦɹ� ɦɨɬɨɪɧɨ-ɨɫɟɜɵɦɢ�
ɩɨɞɲɢɩɧɢɤɚɦɢ�� Ɍɪɟɬɶɹ� ɨɩɨɪɚ� �ɩɨɞɜɟɫɤɚ� ɤ� ɪɚɦɟ� ɬɟɥɟɠɤɢ�� ɜɵɩɨɥɧɟɧɚ� ɭɩɪɭɝɨɣ� ± ɱɟɪɟɡ�
ɩɪɭɠɢɧɧɵɣ�ɤɨɦɩɥɟɤɬ� ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɱɟɬɵɪɟɯ�ɩɪɭɠɢɧ��ɪɢɫ� 1). 

Ⱦɜɢɠɟɧɢɟ�ɩɨ�ɫɬɵɤɚɦ�ɦɨɠɟɬ�ɜɵɡɜɚɬɶ�ɛɨɥɶɲɢɟ�ɪɟɡɨɧɚɧɫɧɵɟ�ɤɨɥɟɛɚɧɢɹ�ɞɜɢɝɚɬɟɥɹ��ɱɬɨ�
ɞɨɥɠɧɨ� ɭɱɢɬɵɜɚɬɶɫɹ� ɩɪɢ� ɜɵɛɨɪɟ� ɠɟɫɬɤɨɫɬɢ� ɩɪɭɠɢɧ�� ɑɬɨɛɵ� ɨɛɟɫɩɟɱɢɬɶ� ɷɧɟɪɝɢɱɧɨɟ�
ɝɚɲɟɧɢɟ�ɜɨɡɦɨɠɧɵɯ�ɤɨɥɟɛɚɧɢɣ��ɜɦɟɫɬɨ�ɩɪɭɠɢɧ�ɫɬɚɜɹɬɫɹ�ɪɟɡɢɧɨɦɟɬɚɥɥɢɱɟɫɤɢɟ�ɛɥɨɤɢ� 

ȼɨɡɦɨɠɧɨ� ɢ� ɞɪɭɝɨɟ� ɬɟɯɧɢɱɟɫɤɨɟ� ɪɟɲɟɧɢɟ�� ɉɪɟɞɥɚɝɚɟɬɫɹ� ɜɦɟɫɬɨ� ɩɪɭɠɢɧɧɨɝɨ�
ɩɨɞɜɟɲɢɜɚɧɢɹ� ɢɥɢ� ɪɟɡɢɧɨɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɛɥɨɤɨɜ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɵ�� ȼɵɛɨɪ�
ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ�ɞɨɥɠɟɧ�ɩɪɨɢɫɯɨɞɢɬɶ�ɫ�ɭɱɟɬɨɦ��ɢɦɟɸɳɟɝɨɫɹ��ɝɚɛɚɪɢɬɚ��ɢ� �ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ��ɭɩɪɭɝɢɯ�ɷɥɟɦɟɧɬɨɜ� 

Ⱦɥɹ�ɪɟɫɫɨɪɧɨɝɨ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɲɢɪɨɤɨ�ɩɪɢɦɟɧɹɸɬɫɹ�ɩɧɟɜɦɨɪɟɫɫɨɪɵ��ɪɚɛɨɱɢɦ�ɬɟɥɨɦ��
ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ� ɜɨɡɞɭɯ� ɢɥɢ� ɞɪɭɝɨɣ� ɝɚɡ�� ɡɚɤɥɸɱɟɧɧɵɣ� ɜ� ɷɥɚɫɬɢɱɧɭɸ� ɪɟɡɢɧɨɤɨɪɞɧɭɸ�
ɨɛɨɥɨɱɤɭ�ɢɡ�ɤɚɩɪɨɧɨɜɨɣ�ɬɤɚɧɢ�ɫ�ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ�ɚɪɦɢɪɭɸɳɢɦɢ ɞɟɬɚɥɹɦɢ��ɉɪɟɢɦɭɳɟɫɬɜɨ�
ɩɧɟɜɦɨɪɟɫɫɨɪ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɩɪɨɫɬɨ� ɢɡɦɟɧɹɬɶ� ɞɚɜɥɟɧɢɟ� ɢ�
ɦɟɧɹɬɶ� ɠɟɫɬɤɨɫɬɶ� ɩɨɞɜɟɲɢɜɚɧɢɹ�� ɩɨɞɞɟɪɠɢɜɚɹ� ɩɨɫɬɨɹɧɧɭɸ� ɜɵɫɨɬɭ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ�
ɧɚɝɪɭɡɤɢ� 

 
  
Ɋɢɫɭɧɨɤ�� ± Ɍɚɤɨɟ�ɩɨɞɜɟɲɢɜɚɧɢɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɫɬɚɬɢɱɟɫɤɢ��ɨɩɪɟɞɟɥɢɦɵɟ�ɪɟɚɤɰɢɢ 

ɨɩɨɪ 
 
ɋɭɳɟɫɬɜɭɸɬ�ɪɚɡɥɢɱɧɵɟ�ɩɨ�ɫɜɨɟɦɭ�ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ�ɢɫɩɨɥɧɟɧɢɸ�ɭɩɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ��

ɛɚɥɥɨɧɧɵɟ� ɩɧɟɜɦɨɪɟɫɫɨɪɵ� ɪɚɛɨɬɚɸɬ� ɬɨɥɶɤɨ� ɜ� ɜɟɪɬɢɤɚɥɶɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɩɨɞɭɲɟɱɧɵɟ�
ɢɥɢ� ɭɞɥɢɧɟɧɧɵɟ� ± ɜ� ɜɟɪɬɢɤɚɥɶɧɨɦ� ɢ� ɩɪɨɞɨɥɶɧɨɦ�� ɞɢɚɮɪɚɝɦɟɧɧɵɟ� ± ɜ� ɜɟɪɬɢɤɚɥɶɧɨɦ� ɢ�
ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ��ɪɢɫ� �ɚ�������ɜ�� 
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ɜ� 

 
Ɋɢɫɭɧɨɤ���± Ɋɚɡɥɢɱɧɵɟ�ɩɨ�ɫɜɨɟɦɭ�ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ�ɢɫɩɨɥɧɟɧɢɸ�ɭɩɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ��

ɛɚɥɥɨɧɧɵɟ�ɩɧɟɜɦɨɪɟɫɫɨɪɵ�ɪɚɛɨɬɚɸɬ�ɬɨɥɶɤɨ�ɜ�ɜɟɪɬɢɤɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɩɨɞɭɲɟɱɧɵɟ�
ɢɥɢ�ɭɞɥɢɧɟɧɧɵɟ�± ɜ�ɜɟɪɬɢɤɚɥɶɧɨɦ�ɢ�ɩɪɨɞɨɥɶɧɨɦ��ɞɢɚɮɪɚɝɦɟɧɧɵɟ�± ɜ�ɜɟɪɬɢɤɚɥɶɧɨɦ�ɢ�

ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ��ɪɢɫ���ɚ�������ɜ�� 
 
 
Ɍɚɤ�� ɫɭɳɟɫɬɜɭɸɬ� ɩɪɢɦɟɪɵ� ɜɧɟɞɪɟɧɢɹ� ɩɨɞɨɛɧɵɯ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɨɜ� ɜ� ɪɟɚɥɶɧɭɸ�

ɤɨɧɫɬɪɭɤɰɢɸ� ɥɨɤɨɦɨɬɢɜɚ�� ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧɚ� ɭɫɬɚɧɨɜɤɚ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ� ɇ-�� ɜ�
ɛɭɤɫɨɜɭɸ�ɫɬɭɩɟɧɶ�ɷɥɟɤɬɪɨɜɨɡɚ�ȼɅ-����ɚ�ɧɚ�ɪɢɫɭɧɤɟ ��ɭɫɬɚɧɨɜɤɚ�ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ�ɇɂ-���ɜ�
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɦɟɠɞɭ�ɤɭɡɨɜɨɦ�ɢ�ɬɟɥɟɠɤɨɣ��ɤɭɡɨɜ�ɩɨɞɧɹɬ�� 



 

 
 
Ɋɢɫɭɧɨɤ�� ± ɍɫɬɚɧɨɜɤɚ�ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ�ɇ-��ɜ�ɛɭɤɫɨɜɭɸ�ɫɬɭɩɟɧɶ�ɷɥɟɤɬɪɨɜɨɡɚ�ȼɅ-60 
 
Ɋɟɡɢɧɨɤɨɪɞɧɵɟ�ɨɛɨɥɨɱɤɢ�ɩɨɞɭɲɟɱɧɨɝɨ�ɬɢɩɚ�ɛɵɜɚɸɬ�ɨɞɧɨ�- ɢ�ɞɜɭɯɩɨɥɨɫɬɧɵɟ��ȼ�ɪɹɞɟ�

ɫɥɭɱɚɟɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ�� ɚ� ɩɨɪɨɣ� ɢ� ɟɞɢɧɫɬɜɟɧɧɨ� ɜɨɡɦɨɠɧɵɦ�
ɜɚɪɢɚɧɬɨɦ�� ɂɦɟɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɛɨɥɶɲɢɟ� ɝɚɛɚɪɢɬɵ� ɨɧɢ� ɨɛɥɚɞɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɨɣ�
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ� ɢ� ɯɨɪɨɲɨ� ɜɩɢɫɵɜɚɸɬɫɹ� ɜ� ɤɨɧɫɬɪɭɤɰɢɸ�� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɪɚɦɵ�
ɬɟɥɟɠɤɢ�ɥɨɤɨɦɨɬɢɜɚ�>�-2]. 

ɇɚɢɛɨɥɟɟ� ɩɨɥɧɨ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɩɧɟɜɦɨɷɥɟɦɟɧɬ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɞɟɮɨɪɦɚɰɢɟɣ� ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ� ɢ� ɢɡɦɟɧɟɧɢɟɦ�
ɧɚɝɪɭɡɤɢ�ɧɚ�ɧɟɝɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɤɨɥɟɛɚɧɢɹ�ɝɪɭɡɚ�ɧɚ�ɩɧɟɜɦɨɷɥɟɦɟɧɬɟ� 

 
 

 
 
Ɋɢɫɭɧɨɤ�� ± ɍɫɬɚɧɨɜɤɚ�ɩɧɟɜɦɨɷɥɟɦɟɧɬɚ�ɇɂ-���ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɦɟɠɞɭ�

ɤɭɡɨɜɨɦ�ɢ�ɬɟɥɟɠɤɨɣ 
 
 
Ɇɨɞɟɪɧɢɡɚɰɢɹ� ɨɩɨɪɧɨ-ɨɫɟɜɨɝɨ� ɩɨɞɜɟɲɢɜɚɧɢɹ ɬɹɝɨɜɨɝɨ� ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ�

ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɡɚɦɟɧɟ�ɩɪɭɠɢɧɧɨɣ�ɬɪɚɜɟɪɫɵ�ɧɚ�ɩɧɟɜɦɨɷɥɟɦɟɧɬ�ɩɨɞɭɲɟɱɧɨɝɨ�ɬɢɩɚ��ɪɢɫ� 5). 
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Annotation 

Questions, related to hanging of hauling electric motors, are examined in connection. At 

axial hanging three supporting points have a hauling electric motor. He leaned against the axis 

of wheel pair two supporting and axial bearings. The third support is tipped to the frame of light 

cart through a spring complete set.   Modernization of hanging consisted in replacement spring 

traverses on pneumatic element of pillow type, with the purpose of improvement of work of 

hauling electric motor.  

Key words: wheel sets, spring, axis, traction motor, axle support suspension. 
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Ɍɟɯɧɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ ɧɚ� ɩɪɨɰɟɫɫ�

ɩɟɪɟɜɨɡɨɤ�� ɑɬɨɛɵ� ɩɨɜɵɫɢɬɶ� ɫɤɨɪɨɫɬɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɨɟɡɞɨɜ� ɩɨ� ɪɚɡɞɟɥɶɧɵɦ� ɩɭɧɤɬɚɦ�
ɧɟɨɛɯɨɞɢɦɨ�ɥɢɤɜɢɞɢɪɨɜɚɬɶ�ɫɬɵɤɢ��ɤɚɤ�ɧɚ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɚɯ��ɬɚɤ�ɢ�ɧɚ�ɩɨɞɯɨɞɚɯ�ɤ�ɧɢɦ��
ɋɜɚɪɤɚ�ɫɬɵɤɨɜ�ɜɚɠɧɚ�ɞɥɹ�ɷɤɨɧɨɦɢɢ�ɡɚɬɪɚɬ�ɬɪɭɞɚ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ ɢ�
ɩɪɢɦɵɤɚɸɳɢɯ�ɤ�ɧɢɦ�ɩɭɬɟɣ��ɜɚɠɧɚ�ɞɥɹ�ɷɤɨɧɨɦɢɢ�ɪɟɥɶɫɨɜɨɣ�ɫɬɚɥɢ� 

Ⱦɨ� ɫɢɯ� ɩɨɪ� ɨɫɬɚɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɢɫɫɥɟɞɨɜɚɧɧɵɦ� ɜɨɩɪɨɫ� ɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɢ�
ɬɟɦɩɟɪɚɬɭɪɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ� ɢ� ɩɟɪɟɦɟɳɟɧɢɣ� ɜ� ɷɥɟɦɟɧɬɚɯ� ɫɬɪɟɥɨɱɧɨɝɨ� ɩɟɪɟɜɨɞɚ�� ɩɨɫɥɟ�
ɫɜɚɪɤɢ�ɫɬɵɤɨɜ��ɪɚɧɟɟ�ɤɨɦɩɟɧɫɢɪɨɜɚɜɲɢɯ�ɬɟɦɩɟɪɚɬɭɪɧɵɟ�ɞɟɮɨɪɦɚɰɢɢ�ɪɟɥɶɫɨɜ� 

ȼ�ɫɜɹɡɢ�ɫɨ�ɫɜɚɪɤɨɣ�ɪɟɥɶɫɨɜɵɯ�ɫɬɵɤɨɜ�ɜɨɡɧɢɤɚɟɬ�ɧɟɫɤɨɥɶɤɨ�ɧɚɭɱɧɵɯ�ɡɚɞɚɱ� 
-ɨɛɟɫɩɟɱɟɧɢɟ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɤɨɧɰɟɜɨɣ�ɱɚɫɬɢ�ɛɟɫɫɬɵɤɨɜɵɯ�ɩɥɟɬɟɣ��ɤɨɧɬɚɤɬɢɪɭɸɳɟɣ�ɫɨ�

ɫɬɪɟɥɨɱɧɵɦ�ɩɟɪɟɜɨɞɨɦ� 



 

-ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ� ɩɟɪɟɞɚɱɢ� ɛɨɥɶɲɢɯ� ɩɪɨɞɨɥɶɧɵɯ� ɬɟɦɩɟɪɚɬɭɪɧɵɯ� ɫɢɥ��
ɮɨɪɦɢɪɭɸɳɢɯɫɹ�ɜ�ɪɟɥɶɫɨɜɵɯ�ɩɥɟɬɹɯ��ɧɚ�ɫɬɪɟɥɨɱɧɵɣ�ɩɟɪɟɜɨɞ� 

-ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ� ɭɝɨɧɚ� ɫɬɪɟɥɨɱɧɨɝɨ� ɩɟɪɟɜɨɞɚ� ɢ� ɨɬɧɨɫɢɬɟɥɶɧɵɯ� ɞɟɮɨɪɦɚɰɢɣ� ɟɝɨ�
ɱɚɫɬɟɣ�ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ�ɫɢɥɚɦɢ��ɨɫɨɛɟɧɧɨ�ɜ�ɡɨɧɟ�ɤɨɪɧɹ�ɨɫɬɪɹɤɚ� 

ɗɬɢ� ɡɚɞɚɱɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɭɸ� ɫɥɨɠɧɨɫɬɶ� ɜ� ɫɜɹɡɢ� ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ�
ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɶɸ� ɬɟɨɪɢɢ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɛɟɫɫɬɵɤɨɜɨɝɨ� ɩɭɬɢ�� ɫɩɨɫɨɛɨɜ� ɭɱɟɬɚ� ɝɟɨɦɟɬɪɢɢ�
ɩɟɪɟɜɨɞɚ� �ɭɫɬɨɣɱɢɜɨɫɬɶ� ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ� ɞɥɹ� ɩɭɬɢ� ɧɚ� ɩɟɪɟɝɨɧɟ��� ɧɟɞɨɫɬɚɬɨɱɧɨɣ�
ɢɡɭɱɟɧɧɨɫɬɶɸ�ɤɨɧɬɚɤɬɚ�ɩɪɨɦɟɠɭɬɨɱɧɵɯ�ɫɤɪɟɩɥɟɧɢɣ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ� 
Ʌɨɝɢɱɧɨ� ɪɟɲɚɬɶ� ɩɪɨɛɥɟɦɭ� ɭɫɢɥɟɧɢɟɦ� ɩɪɢɠɚɬɢɹ� ɤɨɧɰɟɜɨɣ� ɱɚɫɬɢ� ɪɟɥɶɫɨɜ� ɛɟɫɫɬɵɤɨɜɵɯ�
ɩɥɟɬɟɣ�ɭɫɢɥɟɧɧɵɦɢ�ɫɤɪɟɩɥɟɧɢɹɦɢ��ɱɬɨɛɵ�ɫɧɢɡɢɬɶ�ɜɟɥɢɱɢɧɭ�ɩɟɪɟɞɚɜɚɟɦɵɯ�ɧɚ�ɫɬɪɟɥɨɱɧɵɣ�
ɩɟɪɟɜɨɞ� ɩɪɨɞɨɥɶɧɵɯ� ɬɟɦɩɟɪɚɬɭɪɧɵɯ� ɫɢɥ�� ɇɨ� ɩɪɢ� ɷɬɨɦ� ɧɭɠɧɨ� ɨɛɟɫɩɟɱɢɬɶ� ɭɫɬɨɣɱɢɜɨɫɬɶ�
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�ɲɩɚɥ�ɜ�ɛɚɥɥɚɫɬɟ [1]. 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɬɪɟɥɨɱɧɵɣ� ɩɟɪɟɜɨɞ� ɫɨɛɢɪɚɟɬɫɹ� ɧɚ� �-ɞɵɪɧɵɯ� ɧɚɤɥɚɞɤɚɯ�� ɂɡ-ɡɚ�
ɧɚɥɢɱɢɹ�ɫɬɵɤɨɜ�ɜɟɪɬɢɤɚɥɶɧɵɟ�ɭɫɤɨɪɟɧɢɹ�ɜ�ɤɭɡɨɜɟ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɜɚɝɨɧɚ�ɩɪɟɜɵɲɚɸɬ����g 
± ɡɚɪɭɛɟɠɧɵɣ� ɧɨɪɦɚɬɢɜ� ɤɨɦɮɨɪɬɚɛɟɥɶɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɩɨ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɞɢɧɚɦɢɤɟ�� Ⱦɥɹ 
ɫɧɢɠɟɧɢɹ�ɜɨɡɞɟɣɫɬɜɢɣ�ɫɨ�ɫɬɨɪɨɧɵ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɨɛɟɫɩɟɱɟɧɢɹ�ɤɨɦɮɨɪɬɚɛɟɥɶɧɨɫɬɢ�
ɞɜɢɠɟɧɢɹ� ɩɨ� ɫɬɪɟɥɨɱɧɵɦ� ɩɟɪɟɜɨɞɚɦ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ� ɞɥɹ� ɩɪɨɩɭɫɤɚ� ɩɨ� ɩɪɹɦɨɦɭ�
ɧɚɩɪɚɜɥɟɧɢɸ� ɩɨɟɡɞɨɜ� ɫ� ɛɨɥɶɲɢɦɢ� ɫɤɨɪɨɫɬɹɦɢ�� ɜ� ɧɚɱɚɥɟ� ��-ɯ� ɝɨɞɨɜ� ɩɪɨɲɥɨɝɨ� ɜɟɤɚ�
ɧɚɱɚɥɢɫɶ� ɢɧɬɟɧɫɢɜɧɵɟ� ɪɚɛɨɬɵ� ɩɨ� ɫɜɚɪɤɟ� ɪɟɥɶɫɨɜ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ� �ɤɪɨɦɟ�
ɢɡɨɥɢɪɭɸɳɢɯ�ɫɬɵɤɨɜ��ɩɨ�ɪɚɡɪɟɲɟɧɧɨɣ�Ɇɉɋ�ɋɋɋɊ�ɫɯɟɦɟ��ɪɢɫɭɧɨɤ���� 
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- ɤɨɧɬɚɤɬɧɚɹ�ɫɜɚɪɤɚ��ɫ�ɩɨɦɨɳɶɸ�ɦɚɲɢɧɵ�ɉɊɋɆ�� 
- ɬɟɪɦɢɬɧɚɹ�ɫɜɚɪɤɚ� 
- ɞɭɝɨɜɚɹ�ɫɜɚɪɤɚ� 
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ɢ� ɨɬɥɢɱɚɟɬɫɹ� ɜɵɫɨɤɢɦ� ɤɚɱɟɫɬɜɨɦ�� Ɉɞɧɚɤɨ� ɩɪɢ� ɷɬɨɦ� ɩɪɨɢɫɯɨɞɢɬ� ɜɵɝɨɪɚɧɢɟ� ɦɟɬɚɥɥɚ� ɧɚ�
ɞɥɢɧɟ� ɨɤɨɥɨ� ��� ɦɦ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɪɚɫɫɬɨɹɧɢɹ� ɨɬ� ɛɨɥɬɨɜɵɯ� ɨɬɜɟɪɫɬɢɣ� ɞɨ�
ɬɨɪɰɚ�ɪɟɥɶɫɚ��ɞɟɥɚɟɬ�ɧɟɜɨɡɦɨɠɧɵɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɚɤɥɚɞɨɤ�� 

ɇɟɜɨɡɦɨɠɧɨ�ɬɚɤɠɟ�ɫɜɚɪɢɬɶ�ɯɜɨɫɬɨɜɭɸ�ɱɚɫɬɶ�ɤɪɟɫɬɨɜɢɧɵ�ɢɡ-ɡɚ�ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ�ɪɭɛɨɤ�
ɢ ɪɚɡɦɟɪɨɜ� ɪɟɥɶɫɚ�� ɚ� ɬɚɤɠɟ� ɫɜɚɪɢɬɶ� ɫɟɪɞɟɱɧɢɤ� ɤɪɟɫɬɨɜɢɧɵ� �ɫɬɚɥɶ� Ƚɚɞɮɢɥɶɞɚ�� ɫ�
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���ɋ�ɧɟ�ɩɪɨɢɡɨɲɥɨ�ɧɢɤɚɤɢɯ�ɩɨɜɪɟɠɞɟɧɢɣ�ɫɜɚɪɟɧɧɵɯ�ɞɭɝɨɜɨɣ�ɫɜɚɪɤɨɣ�ɫɬɵɤɨɜ��ɗɬɢ�ɫɬɵɤɢ�
ɬɚɤɠɟ�ɛɵɥɢ�ɜɡɹɬɵ�ɜ�ɧɚɤɥɚɞɤɢ�ɢ�ɛɟɡ�ɡɚɦɟɱɚɧɢɣ�ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ� 

ɇɚ� ɫɬɚɧɰɢɢ� ɂɧɫɤɨɣ� Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ�
ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɧɚɞɟɠɧɨɫɬɶɸ�ɫɜɚɪɟɧɧɵɯ�ɬɟɪɦɢɬɧɨɣ�ɫɜɚɪɤɨɣ�ɧɟɫɤɨɥɶɤɢɯ�ɪɟɥɶɫɨɜɵɯ�ɫɬɵɤɨɜ��
ɉɨɫɥɟ� ɫɜɚɪɤɢ� ɷɬɢ� ɫɬɵɤɢ�ɧɟ�ɛɪɚɥɢɫɶ� ɜ�ɧɚɤɥɚɞɤɢ��Ȼɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɨɞɢɧ� ɫɜɚɪɟɧɧɵɣ�
ɬɟɪɦɢɬɨɦ� ɫɬɵɤ� ɥɨɩɧɭɥ� ɩɨɫɥɟ� ɩɪɨɩɭɫɤɚ� ��ɦɥɧ�� ɬ� ɛɪɭɬɬɨ�� ɜɬɨɪɨɣ� ɥɨɩɧɭɜɲɢɣ� ɫɬɵɤ��
ɩɪɨɩɭɫɬɢɥ� ���� ɦɥɧ�� ɬ� ɛɪɭɬɬɨ�� ɬɪɟɬɢɣ� ± ���� ɦɥɧ�� ɬ� ɛɪɭɬɬɨ�� Ⱦɟɮɟɤɬɨɫɤɨɩɧɵɣ� ɤɨɧɬɪɨɥɶ�
ɨɛɪɚɡɨɜɚɧɢɹ� ɬɪɟɳɢɧ� ɜ� ɫɬɵɤɟ� ɫɜɚɪɟɧɧɨɦ� ɬɟɪɦɢɬɨɦ� ɧɟɷɮɮɟɤɬɢɜɟɧ� ɢɡ-ɡɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɜ�
ɫɜɚɪɧɨɦ�ɲɜɟ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɩɭɡɵɪɶɤɨɜ�ɜɨɡɞɭɯɚ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɩɨɫɬɚɧɨɜɤɚ�ɫɜɚɪɟɧɧɵɯ�
ɬɟɪɦɢɬɨɦ� ɫɬɵɤɨɜ� ɜ� ɧɚɤɥɚɞɤɢ� ɹɜɥɹɟɬɫɹ� ɩɨɥɟɡɧɨɣ� ɢ� ɧɟɨɛɯɨɞɢɦɨɣ� ɦɟɪɨɣ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ�ɫɬɪɟɥɨɱɧɵɦ�ɩɟɪɟɜɨɞɚɦ� 
 

Ʌɢɬɟɪɚɬɭɪɚ 
��� ȼɟɪɢɝɨ Ɇ�Ɏ��� Ʉɨɝɚɧ Ⱥ�ə�� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɩɭɬɢ� ɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�� ± Ɇ�: 

Ɍɪɚɧɫɩɨɪɬ������� ± 559 ɫ� 
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Annotation 
The technical condition of dial translation significantly affects for the process of 

transportation. To increase the speed of passenger trains on separate items must be eliminated 

joints, as dial translation, as the approaches to them. Welding of joints is important for the 

economies of labor costs in content dial translation is important for the economies of rail steel.  

Keywords: railway track, dial translation, rail joints, welding joints. 
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Ⱦɥɹ� ɩɨɫɬɪɨɟɧɢɹ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɚ� ɜɵɛɟɪɟɦ��
ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɪɚɫɱɟɬɧɭɸ� ɫɯɟɦɭ� ɫɢɫɬɟɦɵ� ɩɨɟɡɞ-ɩɭɬɶ�� ɉɪɟɞɫɬɚɜɢɦ� ɟɟ� ɜ� ɜɢɞɟ� ɚɝɪɟɝɚɬɚ��
ɡɜɟɧɶɟɜ�� ɤɚɠɞɨɟ� ɢɡ� ɤɨɬɨɪɵɯ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɹɜɥɹɟɬɫɹ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɨɣ� ɨɞɧɨɝɨ� ɢɡ�
ɷɥɟɦɟɧɬɨɜ�ɫɢɫɬɟɦɵ�± ɷɤɢɩɚɠɚ�ɢɥɢ�ɩɭɬɢ��ɋɬɪɭɤɬɭɪɭ�ɬɚɤɨɝɨ�ɚɝɪɟɝɚɬɚ�� ɬ�ɟ�� ɫɩɨɫɨɛ�ɫɨɟɞɢɧɟ-
ɧɢɹ�ɟɝɨ�ɡɜɟɧɶɟɜ��ɜɵɛɟɪɟɦ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɱɬɨɛɵ�ɭɱɟɫɬɶ�ɪɟɚɥɶɧɵɣ�ɯɚɪɚɤɬɟɪ�ɞɢɧɚɦɢɱɟɫɤɢɯ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ�ɦɟɠɞɭ�ɭɩɨɦɹɧɭɬɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ� 

ɋ�ɰɟɥɶɸ�ɨɬɪɚɠɟɧɢɹ� ɜ�ɢɫɤɨɦɨɣ�ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɟ�ɥɢɲɶ�ɧɚɢɛɨɥɟɟ� ɫɭɳɟɫɬɜɟɧɧɵɯ�� ɞɥɹ�
ɢɡɭɱɚɟɦɨɝɨ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ��ɫɜɨɣɫɬɜ�ɪɟɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ�ɩɨɟɡɞ-ɩɭɬɶ��ɜ�ɨɫɧɨɜɭ�ɜɵɛɨɪɚ�ɬɚ-
ɤɨɣ� ɫɯɟɦɵ� ɩɨɥɨɠɢɦ� ɩɪɢɧɰɢɩ� ɞɢɫɤɪɟɬɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ� ɧɚ� ɷɥɟɦɟɧɬɵ� ɢ� ɡɚɦɟɧɵ� ɢɯ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ�ɚɧɚɥɨɝɚɦɢ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɫɢɧɬɟɡɨɦ�ɨɛɨɛɳɟɧɧɨɣ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɪɭɤɬɭɪɵ�
ɢɦɢɬɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� [1]�� Ⱦɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɪɚɡɭɦɧɨɝɨ� ɤɨɦɩɪɨɦɢɫɫɚ� ɦɟɠɞɭ�
ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ�� ɜ� ɫɦɵɫɥɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɲɟɧɢɹ� ɞɨɫɬɚɬɨɱɧɨ� ɲɢɪɨɤɨɝɨ� ɤɪɭɝɚ� ɡɚɞɚɱ�
ɞɢɧɚɦɢɤɢ� ɩɨɟɡɞɚ�� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�� ɩɪɢ� ɪɟɲɟɧɢɢ� ɤɚɠɞɨɣ� ɬɚɤɨɣ� ɡɚɞɚɱɢ�� ɭɤɚɡɚɧɧɚɹ�
ɪɚɫɱɟɬɧɚɹ� ɫɯɟɦɚ� ɩɪɢ� ɦɢɧɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɨɣ� ɫɥɨɠɧɨɫɬɢ�� ɞɨɥɠɧɚ� ɞɨɩɭɫɤɚɬɶ� ɞɨɫɬɚɬɨɱɧɨ�
ɝɥɭɛɨɤɭɸ�ɞɟɤɨɦɩɨɡɢɰɢɸ�ɢ� ɝɥɨɛɚɥɶɧɨɟ�ɚɝɪɟɝɢɪɨɜɚɧɢɟ� - ɟɫɥɢ�ɷɬɨ� ɬɪɟɛɭɟɬɫɹ� �ɞɨɩɭɫɤɚɟɬɫɹ��
ɪɟɲɚɟɦɨɣ� ɡɚɞɚɱɟɣ� - ɛɟɡ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ� ɬɪɭɞɧɨɫɬɟɣ� ɩɪɢ� ɩɨɫɬɪɨɟɧɢɢ� ɢ� ɪɟɚɥɢɡɚɰɢɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɦɨɞɟɥɟɣ�ɞɜɢɠɟɧɢɣ� Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ�ɢɡɥɨɠɟɧɧɵɦ��ɢ� ɫɥɟɞɭɹ� [2,3] ɛɭɞɟɦ�
ɫɱɢɬɚɬɶ�� ɱɬɨ� ɜ� ɫɨɫɬɚɜ� ɩɨɟɡɞɚ� ɜɤɥɸɱɟɧɵ� ɢɞɟɧɬɢɱɧɵɟ� ɱɟɬɵɪɟɯɨɫɧɵɟ� ɝɪɭɡɨɜɵɟ� ɜɚɝɨɧɵ��
ɢɦɟɸɳɢɟ� ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɟ� ɪɟɫɫɨɪɧɨɟ� ɩɨɞɜɟɲɢɜɚɧɢɟ� ɢ� ɩɹɬɧɢɤɨɜɨɟ� ɨɩɢɪɚɧɢɟ� ɤɭɡɨɜɨɜ� ɧɚ�
ɬɟɥɟɠɤɢ��ɚ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɫɯɟɦɵ�ɥɨɤɨɦɨɬɢɜɨɜ�ɫɜɟɞɟɧɵ�ɤ ɚɧɚɥɨɝɢɱɧɵɦ�ɜɚɝɨɧɧɵɦ��ȼ�ɬɚɤɨɦ�
ɫɥɭɱɚɟ�� ɪɚɫɱɟɬɧɭɸ� ɫɯɟɦɭ� i-ɝɨ� ɷɤɢɩɚɠɚ� ɩɨɟɡɞɚ� ɩɪɢɦɟɦ� ɜ� ɜɢɞɟ� ɚɝɪɟɝɚɬɚ� ɬɪɟɯ� ɨɩɨɪɧɵɯ� ɬɟɥ�
�ɪɢɫɭɧɨɤ� ���� ɉɨɞ� ɨɩɨɪɧɵɦɢ� ɛɭɞɟɦ�� ɫɨɝɥɚɫɧɨ� [4]�� ɩɨɧɢɦɚɬɶ� ɫɜɨɛɨɞɧɵɟ� ɬɜɟɪɞɵɟ� ɬɟɥɚ�� ɧɟ�
ɫɜɹɡɚɧɧɵɟ� ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ�� ɞɨ ɢɯ� ɨɛɴɟɞɢɧɟɧɢɹ� ɜ� ɚɝɪɟɝɚɬ�� Ɉɞɧɨ� ɢɡ� ɧɢɯ�� � ɦɚɫɫɨɣ� mi, 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɛɪɟɫɫɨɪɟɧɧɵɦ� ɱɚɫɬɹɦ� ɷɤɢɩɚɠɚ�� ɤɭɡɨɜɭ� ɢ� ɧɚɞɪɟɫɫɨɪɧɵɦ� ɛɚɥɤɚɦ�� ɚ� ɞɜɚ�
ɞɪɭɝɢɟ��ɦɚɫɫɨɣ�mi1 ɤɚɠɞɨɟ�- ɧɟɨɛɪɟɫɫɨɪɟɧɧɵɦ��ɪɚɦɚɦ�ɬɟɥɟɠɟɤ��ɛɭɤɫɨɜɵɦ�ɭɡɥɚɦ��ɤɨɥɟɫɧɵɦ�
ɩɚɪɚɦ��Ɍɨɝɞɚ�ɤɚɠɞɵɣ�ɚɝɪɟɝɚɬ��ɢɦɢɬɢɪɭɸɳɢɣ�ɷɤɢɩɚɠ��ɢɦɟɟɬ�ɬɚɤɭɸ�ɫɬɪɭɤɬɭɪɭ��ɬ�ɟ��ɫɩɨɫɨɛ�
ɫɨɟɞɢɧɟɧɢɹ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɟɝɨ� ɨɩɨɪɧɵɯ� ɬɟɥ�� ɱɬɨ� ɬɟɥɚ� mi1 ɫɨɟɞɢɧɟɧɵ� ɫ� ɬɟɥɨɦ� � mi - 
ɩɨɞɚɬɥɢɜɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ���ɢɦɢɬɢɪɭɸɳɢɦɢ�ɪɟɫɫɨɪɧɨɟ�ɩɨɞɜɟɲɢɜɚɧɢɟ��Ȼɭɞɟɦ�ɫɱɢɬɚɬɶ��ɱɬɨ�
ɜ� ɬɟɥɚ� mi1 - ɜɤɥɸɱɟɧɵ� ɩɨ� ɞɜɟ� ɤɨɥɟɫɧɵɟ� ɩɚɪɵ�� ɢɦɟɸɳɢɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɥɢɲɶ� ɜɪɚɳɚɬɶɫɹ�
ɜɨɤɪɭɝ�ɫɜɨɢɯ�ɨɫɟɣ�� 

ɉɪɟɞɩɨɥɨɠɢɦ�ɞɚɥɟɟ��ɱɬɨ��ɜɫɥɟɞɫɬɜɢɟ�ɫɩɟɰɢɮɢɱɧɨɫɬɢ�ɧɚɥɨɠɟɧɧɵɯ�ɧɚ�ɷɤɢɩɚɠ�ɫɜɹɡɟɣ��
ɧɟ� ɞɨɩɭɫɤɚɸɬɫɹ� ɜɡɚɢɦɧɵɟ� ɩɪɨɞɨɥɶɧɵɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɭɤɚɡɚɧɧɵɯ� ɬɟɥ� [3]�� ɧɨ� ɞɨɩɭɫɤɚɸɬɫɹ�
ɨɛɟɡɝɪɭɠɢɜɚɧɢɹ�ɬɟɥɟɠɟɤ��ɜɩɥɨɬɶ�ɞɨ�ɨɬɪɵɜɚ�ɩɨɞɩɹɬɧɢɤɨɜ�ɨɬ�ɩɹɬɧɢɤɨɜ�� 

ɍɩɪɭɝɨ-ɞɢɫɫɢɩɚɬɢɜɧɵɟ� ɫɜɨɣɫɬɜɚ� ɤɭɡɨɜɚ� � ɢ� ɚɜɬɨɫɰɟɩɨɤ� ɷɤɢɩɚɠɚ� ɛɭɞɟɦ� ɢɦɢɬɢɪɨɜɚɬɶ�
ɞɟɮɨɪɦɢɪɭɟɦɵɦɢ� ɛɥɨɤɚɦɢ�� Ʉɚɠɞɵɣ� ɬɚɤɨɣ� ɛɥɨɤ� �ɪɢɫɭɧɨɤ� ��� ɫɨɫɬɨɢɬ� ɢɡ� ɭɩɪɭɝɢɯ�
ɷɥɟɦɟɧɬɨɜ�� ɨɞɧɨɝɨ� - ɠɟɫɬɤɨɫɬɶɸ� *

ik �� ɱɟɬɵɪɟɯ� - ɠɟɫɬɤɨɫɬɹɦɢ� ɩɨ� vik , hik  ɢ� ɨɞɧɨɝɨ� - 

ɠɟɫɬɤɨɫɬɶɸ� *

itu �� ɚ� ɬɚɤɠɟ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� � ɨɞɧɨɝɨ� - ɫ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɜɹɡɤɨɣ�

ɞɢɫɫɢɩɚɰɢɢ� *

i  ɱɟɬɵɪɟɯ� - ɫ�ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ� vi , hi  ɢ�ɨɞɧɨɝɨ� - ɫ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ� *

it . 

ɗɥɟɦɟɧɬɵ� *

ik  ɢ� *

i  ɢɦɢɬɢɪɭɸɬ�ɩɨɞɚɬɥɢɜɵɟ� ɫɜɨɣɫɬɜɚ� ɤɭɡɨɜɚ�ɢ�ɩɨɝɥɨɳɚɸɳɢɯ� ɚɩɩɚɪɚɬɨɜ�

ɚɜɬɨɫɰɟɩɨɤ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ-ɫɠɚɬɢɢ��ɷɥɟɦɟɧɬɵ�
*

itu  ɢ�
*

it  - ɤɪɭɬɢɥɶɧɵɟ�ɫɜɨɣɫɬɜɚ� ɬɟɯ�ɠɟ�



 

ɤɨɧɫɬɪɭɤɰɢɣ��ɚ�ɷɥɟɦɟɧɬɵ��� vik , vi , hik , hi  - ɢɡɝɢɛɧɵɟ�ɫɜɨɣɫɬɜɚ�ɤɭɡɨɜɚ�ɜ�ɜɟɪɬɢɤɚɥɶɧɨɣ�
ɤ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɟɝɨ� ɩɪɨɞɨɥɶɧɵɯ� ɩɥɨɫɤɨɫɬɹɯ� ɫɢɦɦɟɬɪɢɢ�� ȼ� ɨɩɢɫɵɜɚɟɦɨɣ� ɪɚɫɱɟɬɧɨɣ�
ɫɯɟɦɟ� ɷɤɢɩɚɠɚ� ɭɱɬɟɦ� ɬɚɤɠɟ� ɧɚɥɢɱɢɟ� ɩɨɩɟɪɟɱɧɵɯ�� ɩɨ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɨɫɹɦ ɫɰɟɩɨɤ��
ɜɟɪɬɢɤɚɥɶɧɵɯ�ɢ�ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ�ɡɚɡɨɪɨɜ�ɦɟɠɞɭ�ɢɯ�ɯɜɨɫɬɨɜɢɤɚɦɢ�ɢ�ɭɞɚɪɧɵɦɢ�ɪɨɡɟɬɤɚɦɢ��
ɉɪɢɦɟɦ�� ɱɬɨ� ɜ ɫɥɭɱɚɟ�� ɤɨɝɞɚ� ɜɟɪɬɢɤɚɥɶɧɚɹ� ɩɪɨɞɨɥɶɧɚɹ� ɩɥɨɫɤɨɫɬɶ� ɫɢɦɦɟɬɪɢɢ� ɷɤɢɩɚɠɚ�
ɤɨɦɩɥɚɧɚɪɧɚ�ɩɥɨɫɤɨɫɬɢ��ɤɚɫɚɬɟɥɶɧɨɣ�ɤ�ɩɨɜɟɪɯɧɨɫɬɢ��ɧɚɩɪɚɜɥɹɸɳɟɣ�ɤɨɬɨɪɨɣ�ɹɜɥɹɟɬɫɹ��ɨɫɶ�
ɩɭɬɢ�� ɚ� ɨɛɪɚɡɭɸɳɟɣ� - ɛɢɧɨɪɦɚɥɶ� ɤ� ɷɬɨɣ� ɤɪɢɜɨɣ� ɜ� ɤɚɠɞɨɣ� ɟɟ� ɬɨɱɤɟ�� ɫɪɟɞɧɢɟ� ɪɚɞɢɭɫɵ�
ɤɚɬɚɧɢɹ�ɛɚɧɞɚɠɟɣ  ɤɨɥɟɫɧɵɯ�ɩɚɪ�ɷɤɢɩɚɠɚ�ɪɚɜɧɵ�ɢ�ɨɧɢ�ɤɚɬɹɬɫɹ�ɛɟɡ�ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ�� 

 

 
Ɋɢɫɭɧɨɤ���± Ɋɚɫɱɺɬɧɚɹ�ɫɯɟɦɚ�ɷɤɢɩɚɠɚ 

ɉɪɢ�ɪɟɲɟɧɢɢ�ɛɨɥɶɲɢɧɫɬɜɚ�ɩɪɚɤɬɢɱɟɫɤɢ�ɜɚɠɧɵɯ�ɡɚɞɚɱ�ɞɢɧɚɦɢɤɢ�ɩɨɟɡɞɚ�ɜɨ�ɜɧɢɦɚɧɢɟ�
ɩɪɢɯɨɞɢɬɫɹ� ɩɪɢɧɢɦɚɬɶ� ɡɚɡɨɪɵ� ɜ� ɭɩɪɹɠɢ�� ɪɚɛɨɬɭ� ɩɨɝɥɨɳɚɸɳɢɯ� ɚɩɩɚɪɚɬɨɜ�� ɢɧɵɟ�
ɫɭɳɟɫɬɜɟɧɧɵɟ� ɧɟɥɢɧɟɣɧɨɫɬɢ� ɫɢɫɬɟɦɵ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɢɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɢ�
ɪɚɫɫɦɨɬɪɟɧɢɢ�ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ�ɩɪɨɞɨɥɶɧɵɯ�ɤɨɥɟɛɚɧɢɣ�[2], ɜ�ɤɚɱɟɫɬɜɟ�ɟɝɨ�ɪɚɫɱɟɬɧɨɣ�ɫɯɟɦɵ�
ɩɪɢɧɢɦɚɬɶ� ɰɟɩɨɱɤɭ� ɚɛɫɨɥɸɬɧɨ� ɬɜɟɪɞɵɯ� ɬɟɥ�� ɫ� ɫɨɟɞɢɧɟɧɧɵɯ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟɥɢɧɟɣɧɵɦɢ�
ɩɨɞɚɬɥɢɜɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ� 

 

 
Ɋɢɫɭɧɨɤ���± Ɋɚɫɱɺɬɧɚɹ�ɫɯɟɦɚ�ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ�ɛɥɨɤɚ�ɷɤɢɩɚɠɚ 

 
ȿɫɬɟɫɬɜɟɧɧɵɦ� ɪɚɡɜɢɬɢɟɦ� ɬɚɤɨɣ� ɫɯɟɦɵ�� ɧɚ� ɫɥɭɱɚɣ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�

ɞɜɢɠɟɧɢɣ� ɧɚ� ɩɭɬɢ� ɩɪɨɢɡɜɨɥɶɧɨɣ� ɤɨɧɮɢɝɭɪɚɰɢɢ�� ɹɜɥɹɟɬɫɹ� ɬɪɟɯɦɟɪɧɵɣ� ɟɟ� ɚɧɚɥɨɝ� [5,6]. 
ɉɨɷɬɨɦɭ�� ɜ� ɤɚɱɟɫɬɜɟ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɵ� ɩɨɟɡɞɚ� �ɪɢɫɭɧɨɤ� ��� ɩɪɢɦɟɦ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ�
ɰɟɩɨɱɤɭ� ɷɤɢɩɚɠɟɣ�� ɫɨɟɞɢɧɟɧɧɵɯ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟɥɢɧɟɣɧɵɦɢ� ɛɟɡɢɧɟɪɰɢɨɧɧɵɦɢ�



 

ɩɨɞɚɬɥɢɜɵɦɢ� ɚɝɪɟɝɚɬɚɦɢ�� Ʉɚɠɞɵɣ� ɬɚɤɨɣ� ɚɝɪɟɝɚɬ� ɫɢɧɬɟɡɢɪɭɟɬ� ɜ� ɫɟɛɟ� ɫɜɨɣɫɬɜɚ� ɤɚɤ�
ɨɩɢɫɚɧɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� ɢɦɢɬɢɪɭɸɳɢɯ� ɩɨɞɚɬɥɢɜɵɟ� ɫɜɨɣɫɬɜɚ� ɤɭɡɨɜɨɜ� ɢ� ɚɜɬɨɫɰɟɩɨɤ�
ɫɨɩɪɹɝɚɟɦɵɯ�ɷɤɢɩɚɠɟɣ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ-ɫɠɚɬɢɢ�ɢ�ɤɪɭɱɟɧɢɢ��ɬɚɤ�ɢ�ɩɪɨɞɨɥɶɧɨɝɨ�- ɜɞɨɥɶ�ɨɫɢ�
ɫɨɩɪɹɠɟɧɢɹ� - ɢ� ɤɪɭɬɢɥɶɧɨɝɨ� - ɜɨɤɪɭɝ� ɷɬɨɣ� ɨɫɢ� - ɡɚɡɨɪɨɜ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ� ɰɟɩɢ���
ɫɨɩɪɹɝɚɟɦɵɟ�ɷɤɢɩɚɠɢ�- ɫɨɟɞɢɧɹɟɦɵɟ�ɚɜɬɨɫɰɟɩɤɢ�� 

 

 
 

Ɋɢɫɭɧɨɤ���± Ɋɚɫɱɺɬɧɚɹ�ɫɯɟɦɚ�ɩɨɟɡɞɚ 
 
Ȼɭɞɟɦ�ɫɱɢɬɚɬɶ��ɪɢɫɭɧɨɤ�����ɱɬɨ�ɭɤɚɡɚɧɧɵɟ�ɩɨɞɚɬɥɢɜɵɟ�ɚɝɪɟɝɚɬɵ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɜɞɨɥɶ�

ɩɪɨɞɨɥɶɧɵɯ�ɨɫɟɣ�ɢɦɢɬɚɰɢɨɧɧɵɯ�ɦɟɠɷɤɢɩɚɠɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɢ�ɤɪɟɩɹɬɫɹ��ɤɚɠɞɵɣ��ɤ�ɬɟɥɚɦ�
im  ɢ� )1(im  ɚɝɪɟɝɚɬɨɜ��ɢɦɢɬɢɪɭɸɳɢɯ�ɫɨɩɪɹɝɚɟɦɵɟ�ɷɤɢɩɚɠɢ��ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�

ɲɚɪɨɜɵɯ� [7] ɡɚɤɪɵɜɚɸɳɢɯɫɹ� ɲɚɪɧɢɪɨɜ�� ɉɨɞ� ɩɨɫɥɟɞɧɢɦɢ� ɛɭɞɟɦ� ɩɨɞɪɚɡɭɦɟɜɚɬɶ�
ɢɦɢɬɚɰɢɨɧɧɨɟ� ɨɬɪɚɠɟɧɢɟ� ɜ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɟ� ɩɨɟɡɞɚ� ɬɨɝɨ� ɮɚɤɬɚ�� ɱɬɨ�� ɤɚɤ� ɨɬɦɟɱɟɧɨ� ɩɪɢ�
ɨɩɢɫɚɧɢɢ� ɫɯɟɦɵ� ɷɤɢɩɚɠɚ�� ɜ� ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɫɜɨɛɨɞɧɵɟ� ɩɨɜɨɪɨɬɵ� ɯɜɨɫɬɨɜɢɤɨɜ�
ɫɨɩɪɹɠɟɧɧɵɯ� ɚɜɬɨɫɰɟɩɨɤ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɨɞɨɥɶɧɵɯ� ɨɫɟɣ� ɤɭɡɨɜɨɜ� ɫɜɨɢɯ� ɷɤɢɩɚɠɟɣ�
ɜɨɡɦɨɠɧɵ�ɥɢɲɶ�ɜ�ɩɪɟɞɟɥɚɯ�ɩɨɩɟɪɟɱɧɵɯ� ɡɚɡɨɪɨɜ�ɦɟɠɞɭ�ɢɯ� ɝɪɚɧɹɦɢ�ɢ�ɫɬɟɧɤɚɦɢ� ɭɞɚɪɧɵɯ�
ɪɨɡɟɬɨɤ��ɚ�ɬɚɤɠɟ��ɜ�ɩɪɟɞɟɥɚɯ�ɤɪɭɬɢɥɶɧɵɯ�ɡɚɡɨɪɨɜ��- ɜɨɤɪɭɝ�ɫɜɨɢɯ�ɩɪɨɞɨɥɶɧɵɯ�ɨɫɟɣ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɭɫɢɥɢɹ�- ɩɪɨɞɨɥɶɧɵɟ�ɢ�ɩɨɩɟɪɟɱɧɵɟ��ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɨɫɢ�ɫɨɩɪɹɠɟɧɢɹ��- ɚ�ɬɚɤɠɟ�
ɤɪɭɬɹɳɢɟ�ɦɨɦɟɧɬɵ�- ɜɨɤɪɭɝ�ɷɬɨɣ�ɨɫɢ�- ɦɟɠɞɭ�ɷɤɢɩɚɠɚɦɢ�ɦɨɝɭɬ�ɩɟɪɟɞɚɜɚɬɶɫɹ�ɥɢɲɶ�ɩɨɫɥɟ�
©ɡɚɤɪɵɬɢɹª� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɡɚɡɨɪɚ�� Ȼɭɞɟɦ� ɫɱɢɬɚɬɶ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɱɬɨ� ɩɪɨɞɨɥɶɧɚɹ� ɨɫɶ�
ɦɟɠɷɤɢɩɚɠɧɨɝɨ� ɫɨɟɞɢɧɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɬɪɟɡɤɨɦ� ɩɪɹɦɨɣ�� ɬ�ɟ�� ɧɟ� ɢɦɟɟɬ� ɢɡɥɨɦɚ� ɜ� ɦɟɫɬɟ�
ɫɨɟɞɢɧɟɧɢɹ�ɝɨɥɨɜɨɤ�ɚɜɬɨɫɰɟɩɨɤ� 

ɉɭɬɶ�ɩɪɟɞɫɬɚɜɢɦ�ɜ�ɜɢɞɟ�ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ���ɨɝɪɚɧɢɱɟɧɧɨɝɨ�ɥɟɧɬɨɱɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɶɸ��
ɨɩɪɟɞɟɥɹɟɦɨɣ�ɪɚɛɨɱɢɦɢ�ɩɨɜɟɪɯɧɨɫɬɹɦɢ�ɝɨɥɨɜɨɤ�ɪɟɥɶɫɨɜɵɯ�ɧɢɬɟɣ��ɤɨɬɨɪɵɟ�ɛɭɞɟɦ�ɫɱɢɬɚɬɶ�
ɢɦɟɸɳɢɦɢ� ɛɟɫɤɨɧɟɱɧɵɟ� ɠɟɫɬɤɨɫɬɢ� ɜɨ� ɜɫɟɯ� ɧɚɩɪɚɜɥɟɧɢɹɯ�� ɤɪɨɦɟ� ɩɨɩɟɪɟɱɧɨ-
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ�� ɦɧɟ� ɢɦɟɸɳɢɦɢ� ɥɨɤɚɥɶɧɵɯ�ɧɟɪɨɜɧɨɫɬɟɣ� ɧɢ� ɜ� ɨɞɧɨɦ� ɢɡ� ɧɚɩɪɚɜɥɟɧɢɣ� ɢ�
ɫɢɦɦɟɬɪɢɱɧɵɦɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɫɢ� ɩɭɬɢ�� ȼ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɟ� ɫɢɫɬɟɦɵ� ɭɱɬɟɦ� ɧɚɥɢɱɢɟ�
ɪɚɡɛɟɝɨɜ� ɤɨɥɟɫɧɵɯ� ɩɚɪ� ɜ� ɤɨɥɟɟ�� Ɉɫɧɨɜɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɩɭɬɢ�� ɧɟɨɛɯɨɞɢɦɵɟ� ɜ� ɪɚɫɱɟɬɚɯ� - 
ɞɥɢɧɵ� ɭɱɚɫɬɤɨɜ�� ɢɯ� ɤɪɢɜɢɡɧɵ� ɜ� ɩɥɚɧɟ� ɢ� ɩɪɨɮɢɥɟ�� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ� ɤɨɨɪɞɢɧɚɬɵ� ɬɨɱɟɤ�
ɨɫɢ�� ɩɪɨɞɨɥɶɧɵɟ� ɢ� ɩɨɩɟɪɟɱɧɵɟ� ɭɤɥɨɧɵ�� ɚɡɢɦɭɬɚɥɶɧɵɟ� ɭɝɥɵ� ɢ� ɬ�ɞ�� - ɨɩɪɟɞɟɥɹɸɬɫɹ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɟɣ�ɩɨ�ɟɝɨ�ɜɨɡɜɟɞɟɧɢɸ. 

 



 

 
 

Ɋɢɫɭɧɨɤ���± ɋɩɨɫɨɛɵ�ɜɜɟɞɟɧɢɹ�ɧɟɩɨɞɜɢɠɧɨɣ�ɫɢɫɬɟɦɵ�ɤɨɨɪɞɢɧɚɬ 
 
Ʉɚɤ� ɩɨɤɚɡɚɧɨ� ɜ� [8]�� ɭɱɟɬ� ɧɟɝɨɥɨɧɨɦɧɨɫɬɢ� ɫɜɹɡɟɣ� ɜ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɟ� ɪɟɥɶɫɨɜɨɝɨ�

ɷɤɢɩɚɠɚ�ɧɟ�ɩɪɢɛɥɢɠɚɟɬ�ɦɨɞɟɥɶ�ɟɝɨ�ɞɜɢɠɟɧɢɹ�ɤ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ��ɂɫɯɨɞɹ�ɢɡ�ɷɬɨɝɨ��ɛɭɞɟɦ�
ɩɨɥɚɝɚɬɶ�� ɱɬɨ� ɧɚ� ɨɩɨɪɧɵɟ� ɬɟɥɚ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɵ� ɫɢɫɬɟɦɵ�� ɩɪɢ� ɢɯ� ɚɝɪɟɝɢɪɨɜɚɧɢɢ, 
ɧɚɥɨɠɟɧɵ�ɬɨɥɶɤɨ�ɝɨɥɨɧɨɦɧɵɟ�ɫɜɹɡɢ�ɢ��ɩɨɷɬɨɦɭ��ɨɧɚ�ɹɜɥɹɟɬɫɹ�ɝɨɥɨɧɨɦɧɨɣ� 

 ȼɵɛɪɚɧɧɚɹ�� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɚɫɱɟɬɧɚɹ� ɫɯɟɦɚ� ɫɢɫɬɟɦɵ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɪɟɲɚɟɦɨɣ� ɡɚɞɚɱɢ� ɢ� ɰɟɥɟɣ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɛɟɡ� ɜɵɯɨɞɚ� ɡɚ� ɪɚɦɤɢ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɦɟɬɨɞɢɤɢ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɢɧɚɦɢɤɢ� ɩɨɟɡɞɚ�� ɦɨɠɟɬ� ɛɵɬɶ� ɥɟɝɤɨ� ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɚ� ɤɚɤ� ɜ� ɫɬɨɪɨɧɭ�
ɛɨɥɟɟ� ɩɨɞɪɨɛɧɨɝɨ� ɪɚɫɫɦɨɬɪɟɧɢɹ� ɨɬɞɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� - ɩɭɬɟɦ� ɞɟɤɨɦɩɨɡɢɰɢɢ� ɢɯ�
ɪɚɫɱɟɬɧɵɯ� ɫɯɟɦ�� ɬɚɤ� ɢ� ɜ� ɫɬɨɪɨɧɭ� ɭɫɟɱɟɧɢɹ� - ɩɭɬɟɦ� ɨɛɴɟɞɢɧɟɧɢɹ� ɬɟɥ� ɬɚɤɢɯ� ɫɯɟɦ� ɜ�
ɭɤɪɭɩɧɟɧɧɵɟ�� Ɉɞɧɚɤɨ�� ɧɟɨɛɯɨɞɢɦɚɹ� ɫɬɟɩɟɧɶ� ɞɟɬɚɥɢɡɚɰɢɢ� ɢɥɢ� ɜɨɡɦɨɠɧɨɫɬɶ� ɭɫɟɱɟɧɢɹ�
ɭɩɨɦɹɧɭɬɨɣ� ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɵ� ɫɢɫɬɟɦɵ�� ɜ� ɤɚɠɞɨɦ� ɤɨɧɤɪɟɬɧɨɦ� ɫɥɭɱɚɟ�� ɞɨɥɠɧɵ� ɛɵɬɶ�
ɨɛɨɫɧɨɜɚɧɵ��ɍɤɚɡɚɧɧɨɟ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɚɟɬ� ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ� ɩɪɟɞɥɚɝɚɟɦɨɣ�ɦɟɬɨɞɢɤɢ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɚ�� ɬ�ɟ�� ɪɚɫɲɢɪɹɟɬ� ɤɪɭɝ� ɡɚɞɚɱ� ɟɝɨ� ɞɢɧɚɦɢɤɢ�� ɷɮɮɟɤɬɢɜɧɨ�
ɪɟɲɚɟɦɵɯ�ɫ�ɟɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

���ɋɨɤɨɥɨɜ�Ɇ�Ɇ���ɏɭɫɢɞɨɜ�ȼ�Ⱦ���Ɇɢɧɤɢɧ�ɘ�Ƚ��Ⱦɢɧɚɦɢɱɟɫɤɚɹ�ɧɚɝɪɭɠɟɧɧɨɫɬɶ�ɜɚɝɨɧɨɜ��
- Ɇ���Ɍɪɚɧɫɩɨɪɬ��������- ����ɫ� 

��� ȼɟɪɲɢɧɫɤɢɣ� ɋ�ȼ��� ɋɚɤɨɜɢɱ� Ʌ�Ⱥ�� ɉɪɨɞɨɥɶɧɵɟ� ɫɢɥɵ� ɜ� ɩɨɟɡɞɟ� ɧɚ� ɫɨɩɪɹɠɟɧɢɢ�
ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ� ɭɤɥɨɧɨɜ� ɜɵɩɭɤɥɵɯ� ɭɱɚɫɬɤɨɜ� ɩɪɨɮɢɥɹ� ɩɭɬɢ�� - ȼɟɫɬɧɢɤ� ȼɇɂɂ� ɠ�ɞ��
ɬɪɚɧɫɩɨɪɬ��������ʋ�� ɫ����-38. 

��� Ʌɚɡɚɪɹɧ� ȼ�Ⱥ�� Ⱦɢɧɚɦɢɤɚ� ɜɚɝɨɧɨɜ�� ɍɫɬɨɣɱɢɜɨɫɬɶ� ɞɜɢɠɟɧɢɹ� ɢ� ɤɨɥɟɛɚɧɢɹ�� - Ɇ���
Ɍɪɚɧɫɩɨɪɬ���������- ����ɫ� 

���Ʉɨɧɞɪɚɲɨɜ�ȼ�Ɇ��ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ�ɤɪɢɬɟɪɢɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɷɤɢɩɚɠɟɣ�ɩɪɨɬɢɜ�ɫɯɨɞɚ�ɫ�
ɪɟɥɶɫɨɜ���- ȼɟɫɬɧɢɤ�ȼɇɂɂ�ɠ�ɞ��ɬɪɚɧɫɩɨɪɬ��������ʋ���ɫ����-29. 

5. ɇɨɠɢɤɨɜ� ȼ�Ⱥ�� Ʉ� ɜɨɩɪɨɫɭ� ɫɨɫɬɚɜɥɟɧɢɹ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ� ɭɪɚɜ-ɧɟɧɢɣ��
ɨɩɢɫɵɜɚɸɳɢɯ� ɞɜɢɠɟɧɢɟ� ɩɨɟɡɞɚ� ɩɨ� ɩɭɬɢ�� ɤɪɢɜɨɥɢɧɟɣɧɨɦɭ� ɜ� ɩɪɨɮɢɥɟ� �� ɢ� ɩɥɚɧɟ� ��
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ�ɢɧ-ɬ�ɢɧɠ��ɠ�ɞ��ɬɪɚɧɫɩɨɪɬ - Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ�����������- ���ɫ���ɢɥ��Ȼɢɛɥɢɨɝɪ���
ɫ��������ɧɚɡɜ����- Ɋɭɤɨɩɢɫɶ�ɞɟɩ��ɜ�ɐɇɂɂ�Ɍɗɂ�Ɇɉɋ�����������ʋ�������� 

6. ɉɨɥɹɤɨɜ�ȼ�Ⱥ��Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɚ� ɩɨ� ɩɟɪɟɥɨɦɚɦ� ɩɭɬɢ�� - ȼ�
ɤɧɢɝɟ�� ɉɪɨɛɥɟɦɵ� ɦɟɯɚɧɢɤɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� Ɍɟɡ� ɞɨɤɥ�� ȼɫɟɫɨɸɡ�� ɤɨɧɮ��
�Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɦɚɣ�����ɝ���Ʉɢɟɜ��ɇɚɭɤ��ɞɭɦɤɚ��������ɫ�����-113. 

���ȼɢɬɬɟɧɛɭɪɝ�Ƀ��Ⱦɢɧɚɦɢɤɚ�ɫɢɫɬɟɦ�ɬɜɟɪɞɵɯ�ɬɟɥ��ɉɟɪɟɜɨɞ�ɫ�ɚɧɝɥɢɣɫɤɨɝɨ�� - Ɇ���Ɇɢɪ��
1980, - ����ɫ� 

��� Ɇɚɰɭɪ� Ɇ�Ⱥ�� Ʉ� ɜɨɩɪɨɫɭ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɧɚɥɨɠɟɧɢɹ� ɧɟɝɨɥɨɧɨɦɧɵɯ� ɫɜɹɡɟɣ� ɧɚ�
ɪɟɥɶɫɨɜɵɣ�ɷɤɢɩɚɠ�� - ȼ�ɤɧɢɝɟ��ȼɨɩɪɨɫɵ�ɫɬɪɨɢɬɟɥɶɧɨɣ�ɦɟɯɚɧɢɤɢ��Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ȾɂɂɌ��
������ɫ����-�����Ɍɪ��ȾɂɂɌ��������ɫ����-�����Ɍɪ��ȾɂɂɌ��ȼɵɩ������� 
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Annotation 
The system of calculation scheme, in depending decisive task and aim of the research, 

without departing for frame the offered methods of modeling dynamics of trains, perhaps an easy 

how  transform  in side more details consideration separately elements- decomposition of way 

their calculation scheme, so and in the inside truncation way unite bodies such scheme in 

enlargement.  However required degree of detalization or possibility truncation to mention 

calculation scheme  of systems, in every case must be justified indicated significantly increases 

the versatility of modeling techniques offer the train extends the range of problems of its 

dynamics, white its uses effective solution. 

Keywords: calculation scheme, methods of modeling, dynamics of trains, systems 
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Ԧɥɲɟɭ� ԛɲɿɧ� ԕɨɥɞɚɧɵɥɚɬɵɧ� ɚɫɩɚɩɬɚɪ� ɦɟɧ� ԕԝɪɚɥɞɚɪɞɵԙ� ɠɚԙɚ� ɬԛɪɥɟɪɿɧɿԙ� ɲɵԑɭɵɧɚ�

ɛɚɣɥɚɧɵɫɬɵ��ԧɥɲɟɧɝɟɧɞɟ�ɚɥɵɧԑɚɧ�ɧԥɬɢɠɟɥɟɪɞɿ�ԧԙɞɟɝɟɧɞɟ�ɷɥɟɤɬɪɨɧɞɵ�ɚɫɩɚɩɬɚɪɞɵ�ԕɨɥɞɚɧɭ�
ɦԛɦɤɿɧɞɿɝɿɧɟ� ɛɚɣɥɚɧɵɫɬɵ�� ɢɧɠɟɧɟɪɥɿɤ� ɡɟɪɬɬɟɭ� ɠԝɦɵɫɬɚɪɵɧ� ɨɪɵɧɞɚɭ� ɬԥɫɿɥɞɟɪɿ� ɞɟ�
ɠɚԙɚɪɞɵ��Ʉԧɩɬɟɝɟɧ�ɠԝɦɵɫɬɚɪɞɵ�ɨɪɵɧɞɚɭԑɚ�ɚɪɧɚɥԑɚɧɞɵԕɬɚɧ�ԕɚɡɵԕɬɚɪ�ɬɨɪɵɧ�ԕԝɪɭɞɵԙ�ɞɚ�
ԥɞɿɫɬɟɪɿ�ɦɟɧ�ɚɦɚɥɞɚɪɵ�ɦɨɥ��ɀɟɪ�ɛɟɬɿɧɟ�ɛɟɤɿɬɿɥɝɟɧ�ɢɧɠɟɧɟɪɥɿɤ�ɝɟɨɞɟɡɢɹɥɵԕ�ԕɚɡɵԕɬɚɪ�ɬɨɪɵ�
ɧɟɲɟ� ɬԛɪɥɿ� ɝɟɨɦɟɬɪɢɹɥɵԕ� ɩɿɲɿɧɞɟɪɞɟɧ� ɬԝɪԑɵɡɵɥɚɞɵ�� ɉɿɲɿɧɞɟɪɞɿԙ� ɬԧɛɟɥɟɪɿ� ɝɟɨɞɟɡɢɹɥɵԕ�
ɛɟɥɝɿɥɟɪɦɟɧ� ɛɟɤɿɬɿɥɟɞɿ�� Ɇԝɧɞɚɣ� ԕɚɡɵԕɬɚɪ� ɬɨɪɵ� ɚɥɞɵɧ-ɚɥɚ� ɨɪɵɧɞɚɥԑɚɧ� ɠɨɛɚɦɟɧ� ԕԝɪɚɞɵ��
ɀɨɛɚɧɵ� �ɂɧɠɟɧɟɪɥɿɤ� ɝɟɨɞɟɡɢɹ� ɠԝɦɵɫɬɚɪɵɧ� ɨɪɵɧɞɚɭԑɚ� ɚɪɧɚɥԑɚɧ� ɠɨɛɚ�� -  ɞɟɩ� ɚɬɚɣɞɵ��
�ɂȽɀɈȺɀ���Ɍɪɚɫɫɚɧɵԙ�ԝɡɧɚɛɨɣɥɵԕ�ɩɿɲɿɧɿɧɿԙ�ɟԙ�ɦɚԙɵɡɞɵ�ɷɥɟɦɟɧɬɿ�ɨɧɵԙ�ɟԙɿɫɬɿɝɿ��Ɍɚɭɥɵ�



 

ɚɭɦɚԕɬɚɪɞɚ�ɤɟɪɟɤɬɿ�ɟԙɿԙɫɬɿɤɬɿ�ɫɚԕɬɚɭ�ԛɲɿɧ�ɬɪɚɫɫɚɧɵ�ԝɡɵɧɞɚɬɭԑɚ�ɦԥɠɛԛɪ�ɛɨɥɚɞɵ��Ɇԝɧɞɚɣ�
ɠɚԑɞɚɣɞɵ�ɬɪɚɫɫɚɧɵ�©ɞɚɦɵɬɭª�- ɞɟɩ�ɚɣɬɚɞɵ��ɋɬɚɧɰɢɹ�ɚɪɚɥɵԕ�,�ɠԥɧɟ�,,�ɤɚɬɟɝɨɪɢɹɞɚԑɵ�ɬɟɦɿɪ�
ɠɨɥ� ɬɪɚɫɫɚɥɚɪɵɧɞɚ� ɟԙɿɫɬɿɤ� ������ ɦɟɬɪɞɟɧ� ɚɥ� ɠɟɪɝɿɥɿɤɬɿ� ɫɬɚɧɰɢɹ� ɚɪɚɥɵԕ� ɬɟɦɿɪ� ɠɨɥɞɚɪɞɚ�
ɟԙɿɫɬɿɤ� ������ ɦɟɬɪɞɟɧ� ԛɥɤɟɧ� ɛɨɥɦɚɭɵ� ɤɟɪɟɤ�� Ԕɨɫɵɦɲɚ� ɬɟɩɥɨɜɨɡ� ɬɚɪɬɚɬɵɧ�� ɬɚɭɥɵ�
ɚɭɦɚԕɬɚɪɞɵ� ɟԙɿɫɬɿɤ� ������ɦɟɬɪɝɟ� ɞɟɣɿɧ�ɠɟɬɟɞɿ��Ⱥɜɬɨɦɚɲɢɧɚ�ɠɨɥɞɚɪɵɧɞɚ� ɟԙɿɫɬɿɤ� ������ ·�
������ɦɟɬɪ�ɚɪɚɥɵԑɵɧɞɚ�ԧɡɝɟɪɿɩ�ɨɬɵɪɚɞɵ� 

Ԕԝɪɵɥɵɫɬɚ� ɨɪɵɧɞɚɥɚɬɵɧ� ɠɨɛɚɧɵ� ɠɟɪɝɟ� ɫɵɡɭ� ɠԝɦɵɫɵ�� ©ɠɚɥɩɵ� ɠɚԑɞɚɣɞɚɧ� ɠɟɤɟ�
ɠɚԑɞɚɣԑɚ�ɚɭɵɫɭª�ɟɪɟɠɟɫɿɧɟ�ɧɟɝɿɡɞɟɧɝɟɧ��Ԕԝɪɵɥɵɫɬɵԙ�ɧɟɝɿɡɝɿ�ԧɫɬɟɪɿɧ�ɠɟɪɝɟ�ɫɵɡɭ�ɚɪԕɵɥɵ��
ԕԝɪɵɥɵɫɬɵԙ� ɨɪɧɵ�� ɩɿɲɿɦɿ�� ɚɭɦɚԑɵ�� ɛɚԑɵɬɵ� ɤԧɪɫɟɬɿɥɟɞɿ�� Ԕԝɪɵɥɵɫɬɵԙ� ɚɪɚɥɵԕ�� ɤԧɦɟɤɲɿ�
ԧɫɬɟɪɿɧ� ɫɵɡɵɩ�� ԕԝɪɵɥɵɫɬɵԙ� ɛԧɥɲɟɤɬɟɪɿɧɿԙ�� ԕԝɪɵɥɵɦɞɚɪɵɧɵԙ�� ԕԝɪɵɥɦɚɥɚɪɞɵԙ�
ɨɪɵɧɞɚɪɵɧ� ɤԧɪɫɟɬɟɞɿ�� Ԕԝɪɵɥɵɫɬɵԙ� ԧɫɬɟɪɿɧ� ɠɟɪɝɟ� ɫɵɡɭ� ɠԝɦɵɫɵ�� ԕԝɪɵɥɵɫɬɵԙ� ɚɥɞɵɧ�
ɚɥɵɩ��ԕԝɪɵɥɵɫɩɟɧ�ԕɚɬɚɪ�ɨɪɵɧɞɚɥɚɬɵɧ��ԕԝɪɵɥɵɫ�ɠԝɦɵɫɬɚɪɵɧɚɧ�ɛԧɥɿɩ�ɬɚɫɬɚɭԑɚ�ɛɨɥɦɚɣɬɵɧ�
ɠԝɦɵɫ� ɛɨɥԑɚɧɞɵԕɬɚɧ� ɠɨɛɚɧɵ� ɠɟɪɝɟ� ɫɵɡɭ� ɠԝɦɵɫɵ�� ԕԝɪɵɥɵɫɬɵ� ɫɚɥɭ� ɪɟɬɿɧɟ� ɬɿɤɟɥɟɣ�
ԕɚɬɵɧɚɫɵ� ɛɚɪ� ɠԝɦɵɫ�� Ԕԝɪɵɥɵɫɬɵ� ɫɚɥɭԑɚ� ɞɚɣɵɧɞɵԕ� ɛɚɪɵɫɵɧɞɚ�� ԕԝɪɵɥɵɫ� ɫɚɥɵɧɚɬɵɧ�
ɚɭɦɚԕԕɚ� ɝɟɨɞɟɡɢɹɥɵԕ� ԕɚɡɵԕɬɚɪ� ɛɟɤɿɬɿɥɟɞɿ�� Ԕɚɡɵԕɬɚɪɞɵԙ� ɤɨɨɪɞɢɧɚɬɬɚɪɵ�� ɛɢɿɤɬɿɤ� ɦԥɧɞɟɪɿ�
ɤɟɪɟɤɬɿ� ɞԥɥɞɿɤɩɟɧ� ɟɫɟɩɬɟɥɟɞɿ��Ɉɫɵɧɞɚɣ�ɠԝɦɵɫɬɚɪɦɟɧ� ԕɚɬɚɪ�� ԕԝɪɵɥɵɫɬɵ� ɫɚɥɭԑɚ� ɚɪɧɚɥԑɚɧ�
ɠɨɛɚɧɵ�� ɠɟɪɝɟ� ɫɵɡɭԑɚ� ɞɚɣɵɧɞɚɣɞɵ�� ɀɨɛɚɧɵ� ɠɟɪɝɟ� ɫɵɡɭ� ɠԝɦɵɫɵ� ԕԝɪɵɥɵɫ�
ɠԝɦɵɫɬɚɪɵɧɵԙ��ɫԥɥ��ɚɥɞɵɧ�ɚɥɵɩ��ԕԝɪɵɥɵɫɬɵԙ�ɫɚɬɵɥɚɪɵɦɟɧ�ԕɚɬɚɪ�ɨɪɵɧɞɚɥɚɞɵ�� 

Ƚɟɨɞɟɡɢɹɥɵԕ� ɠԝɦɵɫɬɵԙ� ɛɿɪɿɧɲɿ� ɫɚɬɵɫɵ-ԕԝɪɵɥɵɫɬɵԙ� ɧɟɝɿɡɝɿ� ԧɫɬɟɪɿɧ� ɠɟɪɝɟ� ɫɵɡɵɩ��
ԧɫɬɟɪɞɿ� ɛɟɤɿɬɭ�� Ȼԝɥ� ɠԝɦɵɫɬɵ� ɨɪɵɧɞɚɭ� ԛɲɿɧ�� ԕԝɪɵɥɵɫ� ɫɚɥɵɧɚɬɵɧ� ɚɭɦɚԕԕɚ� ɛɟɤɿɬɿɥɝɟɧ�
�ɠɨԑɚɪɵɞɚ�ɚɣɬɵɥɞɵ��ɝɟɨɞɟɡɢɹɥɵԕ�ԕɚɡɵԕɬɚɪɞɵ�ɩɚɣɞɚɥɚɧɚɞɵ��ɧɟɝɿɡɝɿ�ԧɫɬɟɪɞɿԙ�ɧԛɤɬɟɥɟɪɿɧɿԙ�
ɨɪɧɵɧ�ɚɧɵԕɬɚɣɞɵ��ɛɟɤɿɬɟɞɿ��Ԕԝɪɵɥɵɫɬɵԙ�ɲԝԙԕɵɪɵɧ�ԕɚɡɭԑɚ�ԕԝɠɚɬ�ɛɟɪɟɞɿ� 

Ƚɟɨɞɟɡɢɹɥɵԕ� ɠԝɦɵɫɬɵԙ� ɟɤɿɧɲɿ� ɫɚɬɵɫɵ�� � ԕԝɪɵɥɵɫɬɵԙ� ɬɚɛɚɧɞɚɪɵɧ� ɨɪɧɚɥɚɫɬɵɪɭ��
Ƚɟɨɞɟɡɢɹɥɵԕ� ɠԝɦɵɫɬɵԙ� ɛԝɥ� ɫɚɬɵɫɵɧɞɚ� ԕԝɪɵɥɵɫɬɵԙ� ɧɟɝɿɡɝɿ ԧɫɬɟɪɿɧɿԙ� ɛɚɪɥɵԑɵɧ� ɠɟɪɝɟ�
ɫɵɡɚɞɵ��ԕɨɪɲɚɭɥɚɪԑɚ�ɛɟɤɿɬɟɞɿ��Ԧɫɬɟɪɞɿ�ɠɟɪɝɟ� ɫɵɡɵɩ�ɛɟɤɿɬɭ�ԛɲɿɧ�ɝɟɨɞɟɡɢɹɥɵԕ�ɠԝɦɵɫɬɵԙ�
ɛɿɪɿɧɲɿ� ɫɚɬɵɫɵɧɞɚ� ɛɟɤɿɬɿɥɝɟɧ� ԧɫɬɿ� ɩɚɣɞɚɥɚɧɚɞɵ�� Ԕɨɥɞɚɧɵɥɵɩ� ɠԛɪɝɟɧ� ɬɟɨɞɨɥɢɬɬɟɪ��
ɛԝɪɵɲɬɵ�ԧɥɲɟɭɝɟ�ɚɪɧɚɥԑɚɧ�ɬɟɨɞɨɥɢɬɬɟɪ�ɛɨɥԑɚɧɞɵԕɬɚɧ��ɛԝɪɵɲɬɵ�ɤɟɪɟɤ�ɞԥɥɞɿɤɩɟɧ�ɠɟɪɝɟ�
ɫɚɥɭԑɚ� ɠɚɪɚɦɫɵɡ�� ɋɨɧɞɵԕɬɚɧ�� ɛԝɪɵɲɬɵ� ɤɟɪɟɤ� ɞԥɥɞɿɤɩɟɧ� ɠɟɪɞɿԙ� ɛɟɬɿɧɟ� ɫɚɥɭ� ԛɲɿɧ�
ɠԝɦɵɫɬɵ�ɦɵɧɚɧɞɚɣ�ɪɟɬɩɟɧ�ɨɪɵɧɞɚɭ�ɤɟɪɟɤ� �ɫɭɪɟɬ ����ɀɟɪɞɿԙ�ɛɟɬɿɧɟ�ɫɚɥɵɧԑɚɧ��ɛɟɤɿɬɿɥɝɟɧ�
ɛԝɪɵɲɬɵ�ɛɟɪɧɟɲɟ�ɪɟɬ��ԕɚɣɬɚɥɚɩ��ԧɥɲɟɣɞɿ. 

 

 
 

ɋɭɪɟɬ 1 ± ɀɨɛɚɥɵԕ�ɛԝɪɵɲɬɵ�ɠɟɪɞɿԙ�ɛɟɬɿɧɟ�ɫɵɡɭ��ɫԛɥɛɟ�� 
 

Ⱦԥɥɿɪɟɤ�ɦԥɧɿɧ /  ɟɫɟɩɬɟɣɞɿ��ɀɟɪɝɟ�ɫɚɥɵɧԑɚɧ�ɛԝɪɵɲɬɵ�ɧɟɲɟ�ɪɟɬ�Q��ԧɥɲɟɭ�ɤɟɪɟɤɬɿɝɿɧ�
ɲɚɦɚɥɚɩ�ɦɵɧɚ�ɮɨɪɦɭɥɚɦɟɧ�ɟɫɟɩɬɟɭɝɟ�ɛɨɥɚɞɵ� 

   n = 
2

2/

m

m
 ;         (1) 

ɠɚɡɵɥԑɚɧ��P /
 - ɛԝɪɵɲ��ԧɥɲɟɭɝɟ�ԕɨɥɞɚɧɵɥԑɚɧ�ɬɟɨɞɨɥɢɬɬɿԙ��ɛԝɪɵɲ��ԧɥɲɟɝɟɧɞɟ�ɠɿɛɟɪɟɬɿɧ�

ɨɪɬɚԕ�ɤɜɚɞɪɚɬɬɵ�ԕɚɬɟɫɿ� 
m - ɛԝɪɵɲɬɵ�ɠɟɪɝɟ�ɫɵɡԑɚɧɞɚ��ɛɨɥɚɬɵɧ�ɨɪɬɚԕ��ɤɜɚɞɪɚɬɬɵ�ԕɚɬɟɧɿԙ��ɪԝԕɫɚɬ�ɦԧɥɲɟɪɿ� 



 

Ɇɵɫɚɥɵ, �Ɍ�� ɦɚɪɤɚɥɵ� ɬɟɨɞɨɥɢɬɬɿԙ� ɤԧɦɟɝɿɦɟɧ�� ɛԝɪɵɲɬɵ� ɠɟɪɝɟ� �´�ɫɟɤɭɧɞ� ɞԥɥɞɿɤɩɟɧ�
ɫɵɡɭ�ԛɲɿɧ��ɛԝɪɵɲɬɵ��ɬɟɨɞɨɥɢɬɬɿ�ɬɨɥɵԕ�ɚɣɧɚɥɞɵɪɵɩ��ɚɥɬɵ�ɪɟɬ�ԧɥɲɟɭ�ɤɟɪɟɤ� 
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ɀɟɪɝɟ� ɫɵɡɵɥԑɚɧ� ɛԝɪɵɲɬɵ� ɚɥɬɵ� ɪɟɬ� ԧɥɲɟɩ� ɚɥɵɩ�� ɛԝɪɵɲɬɵԙ� ɲɵɧɚɣɵ� ɦԥɧɿɧ� ɬɚɛɭ�
ԛɲɿɧ��ɛԝɪɵɲԕɚ�ɟɧɝɿɡɿɥɟɬɿɧ�ɬԛɡɟɬɭɞɿԙ�ɦԧɥɲɟɪɿɧ� - ɧɵ��ɟɫɟɩɬɟɣɞɿ� 

 

    ;/        (2) 

 
Ɍɟɦɿɪ�ɠɨɥɞɵԙ�ɠɚɛɵɧɵɧɵԙ�ɧɟɝɿɡɝɿ�ɛԧɥɲɟɤɬɟɪɿ-ɪɟɥɶɫ�ɩɟɧ�ɲɩɚɥɞɵ��ԕɵɣɵɪɲɵԕ�ɬɚɫɬɵԙ�

ԛɫɬɿɧɟ�ɨɪɧɚɥɚɫɬɵɪɚɞɵ��ɫɭɪɟɬ ����Ɍɟɦɿɪ�ɠɨɥԑɚ�ɩɚɪɚɥɟɥɶ�ɟɬɿɩ��ɟɤɿ�ɠɚԑɵɧɚɧ�ɫɭ�ɚԑɚɬɵɧ�ɤɸɜɟɬ�
�ɚɪɵԕ��ԕɚɡɚɞɵ��Ʉɸɜɟɬɬɿԙ�ɬɟɪɟԙɞɿɝɿ����ɦ���ɚɥ�ɬԛɛɿɧɿԙ�ɟԙɿɫɬɿɝɿ��-�Å�ɤɟɦ�ɛɨɥɦɚɭɵ�ɦɿɧɞɟɬɬɿ�� 

 

 
 

2,30 ɦ - ɲɩɚɥ�ɦɟɧ�ɪɟɥɶɫ�ɫɚɥɵɧɚɬɵɧ�ɠɚɡɵԕ�ɛɟɬ���ɛɟɪɦɚ�- ԕɚɭɿɩɫɿɡɞɿɤ�ɟɧ�������± 
ɤɸɜɟɬɬɿԙ��ɚɪɵԕɬɵԙ��ɬԛɛɿɧɿԙ�ɟԙɿɫɬɿɝɿ 

ɋɭɪɟɬ 2 ± Ɍɟɦɿɪ�ɠɨɥɞɵԙ�ɠɟɪ�ɬԧɫɟɦɿɧɿԙ�ɟɧɞɿɤ�ɤԧɥɞɟɧɟԙ�ɩɿɲɿɧɿ� 
 

 ɀɨɥɞɵԙ�ɠɚɛɵɧɵɧ� ɬԧɫɭ� ԛɲɿɧ��ɠɨɥɞɵԙ�
ɚɪɵԕɬɚɪɵɧɵԙ��ɠɢɟɤɬɟɪɿɧɿԙ��ɠɨɥɞɵԙ�ԧɫɬɟɪɿɧ�ɠɟɪɞɿԙ�ɛɟɬɿɧɟ�ɫɵɡɚɞɵ��ɛɟɤɿɬɟɞɿ��ɀɨɥɞɵԙ�ɬɭɪɚ�
ɚɣɦɚԕɬɚɪɵɧɞɚ��ɤԧɥɞɟɧɟԙ�ɩɿɲɿɧɞɿ�ԥɪɛɿɪ���-30 ɦɟɬɪ�ɫɚɣɵɧ�ɠԥɧɟ�ɠɨɥɞɵԙ�ɟɪɟɤɲɟ�ɠɟɪɥɟɪɿɧɟ�
ɛɟɤɿɬɟɞɿ� >�@�� Ʉԧɥɞɟɧɟԙ� ɩɿɲɿɧ� ɛɟɤɿɬɿɥɟɬɿɧ� ɠɟɪɥɟɪɞɿ�� ɩɥɚɧɞɚ� � ɉɄ���� ɦ�� ɉɄ��� �� ɦ� ɬ�ɫ�ɫ��
ɤԧɪɫɟɬɟɞɿ�� ɚɥ� ɤԧɥɞɟɧɟԙɿɧ�� ɋɈɅ��ɦ�� ɈԘ�� ɦ�� ɬ�ɫ�ɫ�� ɠɚɡɚɞɵ�� Ʉԧɥɞɟɧɟԙ� ɩɿɲɿɧɞɿ� ɨɫɵ�
ɤԧɪɫɟɬɿɥɝɟɧ� ɦԥɧɞɟɪɞɿ� ɩɚɣɞɚɥɚɧɵɩ� ɠɟɪɝɟ� ɫɵɡɚɞɵ�� ɛɟɤɿɬɟɞɿ�� Ԕɵɣɫɵԕɬɚɪɞɵԙ� ɤԧɥɞɟɧɟԙ�
ɩɿɲɿɧɞɟɪɿ� ɠɟɪɞɿԙ� ɛɟɬɿɧɟ�� ԕɵɣɫɵԕɬɚɪɞɵԙ� ɪɚɞɢɭɫɵɧɚ� ɫԥɣɤɟɫ�� ԥɪɛɿɪ� ��-20 ɦ�� ɫɚɣɵɧ�
ɫɵɡɵɥɚɞɵ�� ɋɵɡɵԕ� ɞɨԑɚԑɚ� ɩɟɪɩɟɧɞɢɤɭɥɹɪ� ɫɵɡɵԕԕɚ� ɬɿɤ� ɫɵɡɵɥɚɞɵ�� ɛɟɤɿɬɿɥɟɞɿ�� ɀɚɛɵɧɧɵԙ�
ɤԧɥɞɟɧɟԙ� ɩɿɲɿɧɿɧ� ɠɟɪɝɟ� ɫɵɡɭ�� ɀɨɥɞɵԙ� ɤɨɥɞɟɧɟԙ� ɩɿɲɿɧɿɧɿԙ� ԧɫɿ� Ɉ��ɫɭɪ�� ɚ��� ɠɢɟɤ�
ɫɵɡɵԕɬɚɪɵɧɵԙ� ɩɪɨɟɤɰɢɹɥɚɪɵ� Ⱥ�Ⱥ 1 �Ʉ�Ʉ 1 �� ɠɟɪɝɟ� ɛɟɤɿɬɿɥɟɞɿ�� Ȼԝɥ� ɧԛɤɬɟɥɟɪɞɿ� ԧɫɬɿԙ� ɟɤɿ�
ɠɚԑɵɧɚ��ɟɝɟɪ�ɠɟɪ�ɬɟɝɿɫ�ɛɨɥɫɚ��ȼ���ԝɡɵɧɞɵԕɬɵ�ɫɚɥɵɩ�ɬɚɛɚɞɵ��ɚɥ�Ʉ��Ʉ 1ɧԛɤɬɟɥɟɪɿɧ�ɬɚɛɭ�ԛɲɿɧ��
O� ԝɡɵɧɞɵԕɬɵ� ɫɚɥɚɞɵ��ɀɚɡɵɥԑɚɧ�� � ȼ- ɠɨɥɞɵԙ� ɠɨɛɚɥɵԕ� ɟɧɿ�� O�  � ȼ��� ��PK�� ɠɚɡɵɥԑɚɧ�� P-
ɠɨɥɞɵԙ�ɠɢɟɝɿɧɿԙ�ɟԙɿɫɬɿɝɿ��K- ɠɨɥɞɵԙ�ɠɚɛɵɧɵɧɵԙ�ԕɚɥɵԙɞɵԑɵ�� 
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Ʉɨɞɩɟɧ� ɠԝɦɵɫ� ɿɫɬɟɣɬɿɧ� ɬɟɨɞɨɥɢɬ��
ɠɚɡɵԕɬɵԕɬɚԑɵ� ɬɿɤ� ɠɚɡɵԕɬɵԕɬɚԑɵ� ɛԝɪɵɲɬɵ� ԧɥɲɟɣɞɿ�� ɚɪɚɥɵԕɬɵ� ɠɚɪɵԕɬɵԙ� ɤԧɦɟɝɿɦɟɧ�
ԧɥɲɟɣɬɿɧ� ɚɫɩɚɩ�� ɚɪɚɥɵԕɬɵ� ԧɥɲɟɣɞɿ� ɚɥ� ɗȼɆ� ɦԥɥɿɦɟɬɬɟɪɞɿ� ԧԙɞɟɣɞɿ�� ԕɚɬɟɥɟɪɞɿ� ɬԛɡɟɬɟɞɿ��
ɟɫɟɩɬɟɪɞɿ� ɲɟɲɟɞɿ� ɚɫɩɚɩɬɵԙ� ɠԝɦɵɫɵɧ� ɛɚɫԕɚɪɚɞɵ�� ɦԥɥɿɦɟɬɬɟɪɞɿ� ɟɫɿɧɟ� ɫɚԕɬɚɣɞɵ�� Ɋɟɫɟɣ�
ɲɵԑɚɪɚɬɵɧ�� ɗɥɟɤɬɪɨɧɞɵ� ɬɚɯɟɨɦɟɬɪ� Ɍɚ�Ɇ� ɦɚɪɤɚɥɵ� �ɫɭɪɟɬ� ���� ɷɥɟɤɬɪɨɧɞɵ� ɬɚɯɟɨɦɟɬɪɞɿԙ�
ɤԧɦɟɝɿɦɟɧ�� ɠɚɡɵԕɬɵԕɬɚԑɵɛԝɪɵɲɬɵ� �´�ɫɟɤɭɧɞ� ɞԥɥɞɿɤɩɟɧ�� ɬɿɤ� ɠɚɡɵԕɬɵԕɬɚԑɵ� ɛԝɪɵɲɬɵ�
�´�ɫɟɤɭɧɞ� ɞԥɥɞɿɤɩɟɧ�� ɤԧɥɛɟɭ� ɚɪɚɥɵԕɬɵ� �� ɦɦ�� ɞԥɥɞɿɤɩɟɧ� ԧɥɲɟɭɝɟ� ɛɨɥɚɞɵ�� ɚɪɚɥɵԕɬɵԙ�
ɩɪɨɟɤɰɢɹɫɵɧ��ɛɢɿɤɬɿɤ�ɦԥɧɞɟɪɞɿԙ�ԧɫɿɦɲɟɥɟɪɿɧ��ɤɨɨɪɞɢɧɚɬɬɚɪɞɵԙ�ԧɫɿɦɲɟɥɟɪɿɧ��ɧԛɤɬɟɥɟɪɞɿԙ�
�ԕɚɡɵԕɬɚɪɞɵԙ�� ɤɨɨɪɞɢɧɚɬɬɚɪɵɧ� ɟɫɟɩɬɟɭɝɟ� ɛɨɥɚɞɵ�� Ⱥɫɩɚɩ� ɬԧɪɬ� ɪɟɠɿɦɞɟ� ɠԝɦɵɫ� ɨɪɵɧɞɚɣ�
ɚɥɚɞɵ�� ԧɡɿɧɲɟ�� ɠɚɪɬɵ� ɚɜɬɨɦɚɬɬɵ� ɪɟɠɿɦɞɟ�� ɚɜɬɨɦɚɬɬɵ� ɪɟɠɿɦɞɟ�� ԕɚɞɚԑɚɥɚɭ� ɪɟɠɿɦɿɧɞɟ��
Ƚɟɨɞɟɡɢɹɥɵԕ� ɚɫɩɚɩ�� ɟɫɟɩɬɟɪɞɿ�� ɛɚɪɥɵԕ� ɬԛɡɟɬɭɥɟɪɞɿ-ɠɟɪɞɿԙ� ɞɨԑɚɥɵԑɵɧɚ�� ɚɬɦɨɫɮɟɪɚɧɵԙ�
ɪɟɮɪɚɤɰɢɹɫɵɧɚ�� ɚɭɚɧɵԙ� ɬɟɦɩɟɪɚɬɭɪɚɫɵ� ɦɟɧ� ԕɵɫɵɦɵɧɚ�� ɛɢɿɤɬɿɤ� ɦԥɧɞɟɪɞɿԙ�
ɚɣɵɪɦɚɲɵɥɵԑɵɧɚ��ɟɫɤɟɪɿɩ�ɲɟɲɟɞɿ��>2]   

Ȼԝɪɵɲɬɚɪɞɵ�� ɝɪɚɞɭɫɬɵԕ� ɧɟɦɟɫɟ� ɝɨɧɞɵԕ� ɦԧɥɲɟɪɦɟɧ� ԧɥɲɟɣɞɿ�� ɦԥɥɿɦɟɬɬɟɪɞɿ� ɨɫɵ�
ɦԧɥɲɟɪɞɟ� ɛɟɪɟɞɿ�� Ȼԝɪɵɲɬɵ� ԧɥɲɟɣɬɿɧ� ɚɫɩɚɩ� ɤɨɞɩɟɧ� ɠԝɦɵɫ� ɨɪɵɧɞɚɣɞɵ�� ɦԥɧɞɟɪɞɿ�
ɠɵɣɧɚɣɞɵ��Ɍɚɯɟɨɦɟɬɪɞɿԙ�ԕԝɪɚɦɵɧɞɚ��ɫԥɭɥɟɧɿ�ԕɚɣɬɚɪɚɬɵɧ ԕԝɪɚɥ��ԛɲɚɹԕ��ɬɨɤ�ɛɟɪɟɬɿɧ�ԕԝɪɚɥ�
�ɛɚɬɚɪɟɹ���ɬɨɤԕɚ�ɠɚɥԑɚɫɚɬɵɧ�ԕԝɪɚɥ��ɬɟɨɞɨɥɢɬɬɿ�ɬԛɡɟɬɭɝɟ��ɠԧɧɞɟɭɝɟ�ɚɪɧɚɥԑɚɧ�ԕԝɪɚɥɞɚɪ�ɠԥɧɟ�
ɬɚɯɟɨɦɟɬɪɞɿ�ɫԛɪɬɟɬɿɧ�ɦɚɣɥɚɣɬɵɧ�ɠɚɛɞɵԕɬɚɪ�ɛɚɪ� 

Ɍɚɯɟɨɦɟɬɪ�ɌɚɁɆ�ɬԛɧɞɟ�ɠԝɦɵɫ�ɿɫɬɟɭɝɟ�ɚɪɧɚɥԑɚɧ�ԕԝɪɚɥɞɚɪɦɟɧ�ɠɚɛɞɵԕɬɚɥԑɚɧ��ɀԝɦɵɫ�
ɛɚɪɵɫɵɧɞɚ� ɠɢɧɚɥԑɚɧ� ɦԥɥɿɦɟɬɬɟɪɞɿ� ɬɚɯɟɨɦɟɬɪɞɿԙ� ԧɡɿɧɞɟ� ɫɚԕɬɚɭԑɚ� ɛɨɥɚɞɵ�� ɫɵɪɬɬɚԑɵ��
ɫɚԕɬɚɭɲɵԑɚ� ɞɚ� ɠɿɛɟɪɭɝɟ� ɛɨɥɚɞɵ�� Ɋɟɫɟɣ� ɲɵԑɚɪɚɬɵɧ� �Ɍɚ�� ɬɚɯɟɨɦɟɬɪɿɦɟɧ� ɞɟ� ɝɟɨɞɟɡɢɹɥɵԕ�
ɠԝɦɵɫɬɚɪɞɵ� ɨɪɵɧɞɚɭԑɚ� ɛɨɥɚɞɵ�� ɀɚɡɵԕɬɵԕɬɚԑɵ� ɛԝɪɵɲɬɵ� �´�ɫɟɤɭɧɞ� ɞԥɥɞɿɤɩɟɧ�� ɬɿɤ�
ɠɚɡɵԕɬɵԕɬɚԑɵ� ɛԝɪɵɲɬɵ� �´�ɫɟɤɭɧɞ� ɞԥɥɞɿɤɩɟɧ�� ɤԧɥɛɟɭ� ɚɪɚɥɵԕɬɵ� ����' ɤɦ��ɦɦ�-ɝɟ� ɞɟɣɿɧɝɿ�
ɞԥɥɞɿɤɩɟɧ�ԧɥɲɟɭɝɟ�ɛɨɥɚɞɵ� 
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ɒɟɬ� ɟɥ� ɮɢɪɦɚɥɚɪɵ� �� ȺԔɒ-ɬɵԙ�� ɇɟɦɿɫɬɿԙ��ɒɜɟɞɬɬɟɪɞɿԙ��ɀɚɩɨɧɞɚɪɞɵԙ�ɠԥɧɟ� ɛɚɫԕɚ�
ɦɟɦɥɟɤɟɬɬɟɪɞɿԙ�� ɲɵԑɚɪɚɬɵɧ� ɷɥɟɤɬɪɨɧɞɵ� ɬɚɯɟɨɦɟɬɪɥɟɪɦɟɧ� ɠɚɡɵԕɬɵԕɬɚԑɵ� ɬɿɤ�
ɠɚɡɵԕɬɵԕɬɚԑɵ�ɛԝɪɵɲɬɚɪɞɵ����´�ɫɟɤɭɧɞ� ± ��´�ɫɟɤɭɧɞ�ɞԥɥɞɿɤɩɟɧ��ɤԧɥɛɟɭ�ɚɪɚɥɵԕɬɚɪɞɵ��±���ɦɦ��
ɞԥɥɞɿɤɩɟɧ�ԧɥɲɟɭɝɟ�ɛɨɥɚɞɵ��Ɍɚɯɟɨɦɟɬɪɥɟɪ��������ɧԛɤɬɟɧɿԙ�ɦԥɥɿɦɟɬɬɟɪɿɧ�ɟɫɬɟɪɿɧɟ�ɫɚԕɬɚɣɞɵ� 

©Ƚɟɨɞɢɦɟɬɪ� ���ª� ɠԥɧɟ� ©Ƚɟɨɬɪɢɧɤɫª� - ɞɟɝɟɧ� ɒɜɟɰɢɹɧɵԙ� ɮɢɪɦɚɥɚɪɵ� ɪɨɛɨɬɩɟɧ�
ɠɚɛɞɵԕɬɚɥԑɚɧ�ɷɥɟɤɬɪɨɧɞɵ�ɬɚɯɟɨɦɟɬɪɥɟɪɞɿ�ɲɵԑɚɪɞɵ��ɪɨɛɨɬ�ɛɚԑɞɚɪɥɚɦɚɦɟɧ�ɠԝɦɵɫ�ɿɫɬɟɣɞɿ��
ɫԥɭɥɟ� ԕɚɣɬɚɪԑɵɲɬɵ�ԧɡɿ� ɿɡɞɟɩ� ɬɚɛɚɞɵ�� ɚɪɚɥɵԕɬɵ�� ɛԝɪɵɲɬɚɪɞɵ�ԧɥɲɟɣɞɿ�� ɫԥɭɥɟ� ԕɚɣɬɚɪԑɵɲ�
ɬԝɪԑɚɧ� ɧԛɤɬɟɧɿԙ� ɤɨɨɪɞɢɧɚɬɬɚɪɵɧ� ɞɚ� ɟɫɟɩɬɟɣɞɿ�� Ʉɚɪɶɟɪɥɟɪɞɟ� ɨɫɵɧɞɚɣ� ɬɚɯɟɨɦɟɬɪɞɿԙ�
ɤԧɦɟɝɿɦɟɧ��ɤɚɪɶɟɪɞɿԙ�ɤɟɦɟɪɥɟɪɿɧɿԙ� ɬԝɪɚԕɬɵɥɵԑɵɧ�ɛɚԕɵɥɚɣɞɵ��ɀɟɪɞɿԙ�ɛɟɬɿɧɞɟɝɿ�ɧԛɤɬɟɧɿԙ�
ɏ��ɍ� ɤɨɨɪɞɢɧɚɬɬɚɪɵɧ�ɇ�ɛɢɿɤɬɿɤ�ɦԥɧɿɧ��ɠɟɪɞɿԙ�ɠɚɫɚɧɞɵ�ɫɟɪɿɤɬɟɪɿɧɿԙ� ɞɚɛɵɥɵɧ�ԕɚɛɵɥɞɚɩ��
ɟɫɟɩɬɟɣɬɿɧ� ɧɚɜɢɝɚɰɢɹɥɵԕ�� ɷɥɟɤɬɪɨɧɞɵ� *36�� ɠɚɛɞɵԕɬɚɪ� ɞɚ� ɝɟɨɞɟɡɢɹɥɵԕ� ɚɫɩɚɩɬɚɪԑɚ�



 

ɠɚɬɚɞɵ��ɀɚɩɨɧ�ɮɢɪɦɚɫɵ�6RNNLD�ɲɵԑɚɪԑɚɧ� ɷɥɟɤɬɪɨɧɞɵ�ɬɚɯɟɨɦɟɬɪ�6(7�����5/� �ɫɭɪɟɬ�5), 
ɨɫɵ�ɤɟɡɞɟɝɿ�ɷɥɟɤɬɪɨɧɞɵ�ɬɚɯɟɨɦɟɬɪɥɟɪɞɿԙ�ɿɲɿɧɞɟɝɿ�ɲɨԕɬɵԑɵ�ɟԙ�ɛɢɿɝɿ� 

 
 

 
 

ɋɭɪɟɬ�� ± ɗɥɟɤɬɪɨɧɞɵ�ɬɚɯɟɨɦɟɬɪ�6(7�����5/ 
 
Ɍɚɯɟɨɦɟɬɪ�� ԝɡɵɧɞɵԕɬɵ� ɫɚɧɧɵԙ� ɤԧɦɟɝɿɦɟɧ� ԧɥɲɟɣɬɿɧ� 5HG� 7HFK,,� ԕԝɪɚɥɦɟɧ�

ɠɚɛɞɵԕɬɚɥԑɚɧ�� ��� ɦ-ɝɟ� ɞɟɣɿɧɝɿ� ɚɪɚɥɵԕɬɵ�� ɫԥɭɥɟ� ԕɚɣɬɚɪԑɵɲɫɵɡ� ԧɥɲɟɣɞɿ�� ɋԥɭɥɟ� ԧɬɟ�
ɠɿԙɿɲɤɟ�ɛɨɥԑɚɧɞɵԕɬɚɧ��ɫԥɭɥɟɝɟ�ɚԑɚɲɬɵԙ�ɠɚɩɵɪɚԑɵ��ɬɨɪ�ԕɚɛɵɪԑɚɥɚɪ�ɤɟɞɟɪɝɿ�ɛɨɥɚ�ɚɥɦɚɣɞɵ��
Ԧɥɲɟɭɞɿ� ɫԥɭɥɟɧɿ� ԕɚɣɬɚɪɚɬɵɧ� ԕԝɪɚɥɫɵɡ� ɨɪɵɧɞɚɭԑɚ� ɛɿɪ� ɤɧɨɩɤɚɧɵ� ɛɚɫɵɩ� ɚɭɵɫɚɞɵ��
Ɍɚɯɟɨɦɟɬɪɦɟɧ� -30 ɋ� ɠԝɦɵɫ� ɿɫɬɟɭɝɟ� ɛɨɥɚɞɵ�� ɠԝɦɵɫɬɵԙ� ɫɚɩɚɫɵ� ɧɚɲɚɪɥɚɦɚɣɞɵ��
Ɍɚɯɟɨɦɟɬɪɦɟɧ� ɠԝɦɵɫ� ɿɫɬɟɭɝɟ�� ɫɚɥɦɚԑɵ� ���ɝ�� /L-,RQ� ɚɤɤɭɦɭɥɹɬɨɪɵ� ɠɟɬɤɿɥɿɤɬɿ��
Ɍɚɯɟɨɦɟɬɪɞɿԙ� ɠԝɦɵɫɵɧ� ��� ɤɥɚɜɢɲɚɦɟɧ� ɛɚɫԕɚɪɚɞɵ�� ɀԝɦɵɫɬɵ� ɠɵɥɞɚɦ� ɿɫɬɟɭ� ԛɲɿɧ��
ɧԛɤɬɟɥɟɪɞɿԙ� ɟɫɿɦɞɟɪɿɧ�� ɤɨɨɪɞɢɧɚɬɬɚɪɵɧ�ɠɵɥɞɚɦ� ɟɧɝɿɡɭ� ԛɲɿɧ�� ɤɚɛɟɥɶɫɿɡ� 6)������ ɤɥɚɜɢɲɿ�
ɛɚɪ�� ɤɥɚɜɢɚɬɭɪɚɧɵ� ɩɚɣɞɚɥɚɧɭԑɚ� ɛɨɥɚɞɵ�� Ɍɚɯɟɨɦɟɬɪɞɿԙ� ɤɥɚɜɢɲɬɟɪɿɧɿԙ� ɤɟɡ� ɤɟɥɝɟɧɿɧɟ��
ɩɚɣɞɚɥɚɧɭԑɚ�ɵԙԑɚɣɥɚɩ��ɤɟɪɟɤ�ɦɿɧɞɟɬɬɿ�ɠԛɤɬɟɭɝɟ�ɛɨɥɚɞɵ��Ԧɥɲɟɭ�ɠԥɧɟ�ɫɚԕɬɚɭ�ɠԝɦɵɫɬɚɪɵɧ�
ɛɿɪ� ɤɧɨɩɤɚɧɵ� ɛɚɫɵɩ� ɨɪɵɧɞɚɣɞɵ�� Ɍɚɯɟɨɦɟɬɪ� ɟɫɿɧɟ� ��� ���� ɧԛɤɬɟɧɿԙ� ɦԥɥɿɦɟɬɬɟɪɿɧ� ɫɚԕɬɚɣ�
ɚɥɚɞɵ�� Ɍɚɯɟɨɦɟɬɪɝɟ�� &RPSDFW� ),DVK� ɤɚɪɬɚԑɚ� ɨԕɵɩ� ɛɟɪɭɝɟ� ɚɪɧɚɩ�� 6&5&�� ԕԝɪɚɥɞɵ� ԕɨɫɵɩ�
ԕɨɸԑɚ�ɛɨɥɚɞɵ� 

Ԥɞɟɛɢɟɬɬɟɪ 
���Ԕɚɥɵɛɟɤɨɜ�Ɍ��Ƚɟɨɞɟɡɢɹ�ɦɟɧ�ɬɨɩɨɝɪɚɮɢɹ�ɧɟɝɿɡɞɟɪɿ��± Ⱥɥɦɚɬɵ�± 1993 ɠ� 
2. Ⱦɟɦɟɧɬɶɟɜ�ȼ�ȿ��ɋɨɜɪɟɦɟɧɧɚɹ�ɝɟɨɞɟɡɢɱɟɫɤɚɹ�ɬɟɯɧɢɤɚ�ɢ�ɟɺ�ɩɪɢɦɟɧɟɧɢɟ. ± Ɇ.: 
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Annotation 

This the article about railway building project according unites executed work earth drops, 

on based of individual the state goes across rule found through only what productive geodesic 

instrument in usthg master line and practical experience.  

Keywords:  of  tracing, project  theodolite size exactness, earth draws, geodesic prop grate 

associates, electronic theodolites and tachometers, practical experience. 
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ɉɨɫɥɟ� ɩɨɥɧɨɝɨ� ɚɧɚɥɢɡɚ� ɪɚɛɨɬɵ� ɩɧɟɜɦɨɤɨɥɟɫɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɛɟɡɞɨɪɨɠɶɹ� ɨɞɧɨɡɧɚɱɧɨ�
ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɜɨ�ɜɫɟɯ�ɧɟɭɞɚɱɚɯ�ɜɢɧɨɜɟɧ�ɨɛɨɞ�ɤɨɥɟɫɚ�ɢ�ɛɵɥ�ɜɵɧɟɫɟɧ�©ɩɪɢɝɨɜɨɪª�- 
ɭɛɪɚɬɶ�ɨɛɨɞ��Ɂɚɦɟɧɢɬɶ�ɟɝɨ�ɫɩɢɰɚɦɢ��ɧɚɩɪɢɦɟɪ��ɲɟɫɬɶɸ�ɫɩɢɰɚɦɢ���ɪɚɜɧɨɭɞɚɥɟɧɧɵɦɢ�ɞɪɭɝ�
ɨɬ� ɞɪɭɝɚ� ɜɨɤɪɭɝ� ɰɟɧɬɪɚ� ɫɬɭɩɢɰɵ�� ɉɨɥɭɱɟɧɧɨɟ� ɤɨɥɟɫɨ� �ɪɢɫɭɧɨɤ� ��� ɢɦɟɟɬ� ɯɨɪɨɲɭɸ�
ɩɪɨɯɨɞɢɦɨɫɬɶ��ɧɨ�ɧɟ�ɩɪɢɝɨɞɧɨ�ɞɥɹ�ɟɡɞɵ��ɬ�ɤ��ɰɟɧɬɪ�ɫɬɭɩɢɰɵ�ɤɨɥɟɫɚ�ɤɨɥɟɛɥɟɬɫɹ�ɫ�ɛɨɥɶɲɨɣ�
ɚɦɩɥɢɬɭɞɨɣ�ɢ�ɤɚɠɞɚɹ�ɫɩɢɰɚ�ɩɪɢɡɟɦɥɹɟɬɫɹ�ɫ�ɠɟɫɬɤɢɦ�ɭɞɚɪɨɦ�ɨ�ɩɨɜɟɪɯɧɨɫɬɶ�ɨɩɨɪɵ� 

 

 
 

Ɋɢɫɭɧɨɤ�� ± ɒɚɝɚɸɳɟɟ�ɲɟɫɬɢɫɩɢɰɟɜɨɟ�ɤɨɥɟɫɨ 
 

 
ɋɬɚɥɨ� ɹɫɧɨ�� ɱɬɨ� ɜ� ɬɚɤɨɦ�ɜɢɞɟ� ɫɩɢɰɵ�ɧɟ� ɜɵɩɨɥɧɹɸɬ� ɫɜɨɟɣ� ɡɚɞɚɱɢ��Ⱦɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�

ɯɨɬɹ�ɛɵ�ɩɪɢɛɥɢɠɟɧɧɨɣ�ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɢ�ɬɪɚɟɤɬɨɪɢɢ�ɰɟɧɬɪɚ�ɫɬɭɩɢɰɵ�ɩɪɢ�ɟɡɞɟ�ɩɨ�ɪɨɜɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ� ɞɨɪɨɝɢ� ɢ� ɦɹɝɤɨɝɨ� ɩɪɢɡɟɦɥɟɧɢɹ� ɫɩɢɰɵ�� ɛɵɥɨ� ɨɛɪɚɳɟɧɨ� ɜɧɢɦɚɧɢɟ� ɧɚ�
ɚɧɚɬɨɦɢɸ� ɠɢɜɨɣ� ɩɪɢɪɨɞɵ�� ȼ� ɩɪɢɪɨɞɟ� ɜɫɟ� ɨɩɨɪɧɨ-ɞɜɢɝɚɬɟɥɶɧɵɟ� ɚɩɩɚɪɚɬɵ� ɢɦɟɸɬ�
ɢɧɟɪɰɢɨɧɧɭɸ�ɩɨɯɨɞɤɭ�� ɬ�ɟ�� ɫ� ɨɞɧɨɣ� ɧɨɝɢ�ɩɚɞɚɸɬ� ɧɚ� ɞɪɭɝɭɸ�ɧɨɝɭ�� ɩɪɢ� ɷɬɨɦ� � ɰɟɧɬɪ�ɦɚɫɫ�
ɩɟɪɟɦɟɳɚɟɬɫɹ�ɧɟɪɚɜɧɨɦɟɪɧɨ. 

Ɍɨɝɞɚ� ɛɵɥɨ� ɪɟɲɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɠɟɫɬɤɢɟ� ɫɬɭɩɧɢ� ɫɬɨɩɵ� ɢɥɢ� ɭɞɜɨɟɧɧɵɟ� ɫɬɨɩɵ�
�ɫɬɨɩɧɵɣ�ɦɟɯɚɧɢɡɦ�� 



 

ɉɟɪɜɵɣ�ɜɚɪɢɚɧɬ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɩɪɨɫɬɟɣɲɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ�ɤɨɥɟɫɚ��ɪɢɫɭɧɨɤ����± 
ɲɚɝɚɸɳɟɟ� ɤɨɥɟɫɨ� ɫ� ɠɟɫɬɤɨɣ� ɫɬɭɩɧɟɣ�� ɉɪɢ� ɷɬɨɦ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ�� ɱɬɨ� ɫɩɢɰɵ� ɛɭɞɭɬ�
ɜɵɩɨɥɧɹɬɶɫɹ� ɢɡ� ɭɩɪɭɝɨɝɨ� ɫɬɟɪɠɧɹ�� ɤɨɬɨɪɵɣ� ɩɪɢ� ɧɚɪɚɫɬɚɧɢɢ� ɩɪɨɟɤɰɢɢ� ɫɢɥɵ� ɜɟɫɚ�
ɢɡɝɢɛɚɟɬɫɹ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɨɬɤɥɨɧɟɧɢɹ�ɰɟɧɬɪɚ�ɫɬɭɩɢɰɵ�ɨɬ� ɟɝɨ�ɜɟɪɬɢɤɚɥɶɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ��Ⱥ�
ɤɨɝɞɚ� ɰɟɧɬɪ� ɬɹɠɟɫɬɢ� ɤɨɥɟɫɚ�  ɩɟɪɟɯɨɞɢɬ� ɜ� ɥɟɜɭɸ� ɫɬɨɪɨɧɭ� ɨɩɨɪɵ�� ɬ�ɟ�� ɤɨɝɞɚ� ɰɟɧɬɪ�  
ɧɚɱɧɟɬ�ɩɚɞɚɬɶ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɩɨɪɧɨɣ�ɬɨɱɤɢ� �� ɜɫɬɭɩɚɟɬ�ɜ�ɪɚɛɨɬɭ�ɞɭɝɨɨɛɪɚɡɧɚɹ�ɫɬɭɩɧɹ�  
�ɩɭɧɤɬɢɪɧɚɹ� ɥɢɧɢɹ� ɧɚ� ɪɢɫɭɧɤɟ� ���� ɤɨɬɨɪɚɹ� ɨɛɟɫɩɟɱɢɬ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɰɟɧɬɪɚ� ɫɬɭɩɢɰɵ� ɧɚ�
ɭɪɨɜɧɟ�ɩɪɹɦɨɣ�ɥɢɧɢɢ��t1- t1 .  

 

 
 

Ɋɢɫɭɧɨɤ�� ± ɒɚɝɚɸɳɟɟ�ɤɨɥɟɫɨ�ɫ�ɠɟɫɬɤɨɣ�ɫɬɭɩɧɟɣ 
 

 
ɉɪɢ��ɢɫɫɥɟɞɨɜɚɧɢɢ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɲɚɝɚɸɳɟɝɨ�ɤɨɥɟɫɚ��>�@�ɛɵɥɨ�ɜɵɹɫɧɟɧɨ��ɱɬɨ�

ɩɭɬɟɦ�ɭɫɬɚɧɨɜɤɢ�ɭɩɪɭɝɨɣ�ɫɩɢɰɵ�ɧɟ�ɞɨɫɬɢɝɚɟɬɫɹ�ɞɜɢɠɟɧɢɹ�ɰɟɧɬɪɚ�ɫɬɭɩɢɰɵ�ɩɨ�ɩɪɹɦɨɣ��ɬɚɤ�
ɤɚɤ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɪɟɞɫɬɜɚ�ɪɚɛɨɬɚɸɬ�ɜ�ɛɨɥɶɲɨɦ�ɞɢɚɩɚɡɨɧɟ�ɢɡɦɟɧɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�
ɫɤɨɪɨɫɬɢ� ɢ�� ɤɚɤ� ɢɡɜɟɫɬɧɨ�� ɫɢɥɚ� ɢɧɟɪɰɢɢ� ɪɚɫɬɟɬ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɤɜɚɞɪɚɬɭ� ɭɝɥɨɜɨɣ�
ɫɤɨɪɨɫɬɢ��ɉɪɭɠɢɧɚ�ɫ�ɩɨɫɬɨɹɧɧɨɣ�ɠɟɫɬɤɨɫɬɶɸ��ɭɩɪɭɝɚɹ�ɫɩɢɰɚ��ɧɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɪɚɫɱɟɬɧɨɣ�
ɜɟɥɢɱɢɧɵ� ɞɟɮɨɪɦɚɰɢɢ� ɫɩɢɰɵ�� ɉɨɷɬɨɦɭ� ɷɬɨɬ� ɜɚɪɢɚɧɬ� ɢɫɤɥɸɱɚɟɬɫɹ� ɢɡ� ɞɚɥɶɧɟɣɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� 

ȼɬɨɪɨɣ�ɜɚɪɢɚɧɬ�ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�ɤɨɧɫɬɪɭɤɰɢɸ�ɨɩɨɪɵ��ɩɨɤɚɡɚɧɧɨɣ�ɧɚ�ɪɢɫɭɧɤɟ����
Ɇɟɯɚɧɢɡɦ�ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ�ɱɟɵɪɟɯɡɜɟɧɧɢɤɨɜ�  ɢ� ��ɤɨɬɨɪɵɟ�ɪɚɛɨɬɚɸɬ�ɩɨɨɱɟɪɟɞɧɨ�ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɧɟɩɨɞɜɢɠɧɨɫɬɢ�ɡɜɟɧɶɟɜ�1 ɢ�1'�� �ȿɫɥɢ�ɧɟɩɨɞɜɢɠɧɨ�ɡɜɟɧɨ����ɨɧɨ�ɩɪɢɠɚɬɨ�ɤ�
ɡɟɦɥɟ�ɫɢɥɨɣ�ɜɟɫɚ� G, ɩɪɢɥɨɠɟɧɧɨɣ�ɜ�ɰɟɧɬɪɟ� 1����ɬɨ�ɪɚɛɨɬɚɟɬ ɦɟɯɚɧɢɡɦ�ɱɟɬɵɪɟɯɡɜɟɧɧɢɤɚ�

�� ɩɪɢɞɟɪɠɢɜɚɹ� ɰɟɧɬɪ� ɬɹɠɟɫɬɢ� ɧɚ� ɥɢɧɢɢ� t-t ɩɪɢ� ɜɪɚɳɟɧɢɢ� ɝɨɥɟɧɢ� ɞɨ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ�
ɩɨɥɨɠɟɧɢɹ��ȼ�ɷɬɨ�ɜɪɟɦɹ�ɱɟɬɵɪɟɯɡɜɟɧɧɢɤ� ɪɚɛɨɬɚɟɬ�ɜ�ɯɨɥɨɫɬɭɸ�� 

ɉɪɢ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ� ɡɜɟɧɚ� 1' ɪɚɛɨɬɚɟɬ� ɱɟɬɵɪɟɯɡɜɟɧɧɢɤ� �� ɧɚɩɪɚɜɥɹɹ� ɰɟɧɬɪ�
ɫɬɭɩɢɰɵ�ɩɨ�ɩɪɹɦɨɣ� t-t, ɤɨɝɞɚ�ɰɟɧɬɪ�ɫɬɭɩɢɰɵ�ɩɟɪɟɯɨɞɢɬ�ɜ�ɥɟɜɭɸ�ɫɬɨɪɨɧɭ�ɨɬ�ɬɨɱɤɢ�ɨɩɨɪɵ�
���ȼ�ɷɬɨ�ɜɪɟɦɹ��ɞɪɭɝɨɣ�ɱɟɬɵɪɟɯɡɜɟɧɧɢɤ�  ɪɚɛɨɬɚɟɬ�ɜ�ɯɨɥɨɫɬɭɸ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɨɞɧɚ�

ɫɩɢɰɚ�ɫɧɚɛɠɚɟɬɫɹ�ɞɜɭɦɹ�ɢɞɟɧɬɢɱɧɵɦɢ�ɱɟɬɵɪɟɯɡɜɟɧɧɵɦɢ�ɦɟɯɚɧɢɡɦɚɦɢ�� 
Ɉɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɡɜɟɧɶɟɜ�ɧɚ ɨɞɧɨɣ�ɫɩɢɰɟ�ɫɬɚɧɨɜɢɬɫɹ�ɪɚɜɧɵɦ�ɩɹɬɢ��ɚ�ɜɫɟɝɨ�ɧɚ�ɲɟɫɬɢ�

ɫɩɢɰɚɯ�± ɪɚɜɧɵɦ�ɬɪɢɞɰɚɬɢ��ȼ�ɨɛɳɟɦ��ɲɚɝɚɸɳɟɟ�ɤɨɥɟɫɨ�ɩɨɥɭɱɢɥɨɫɶ�ɫɥɨɠɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ��
ɯɨɬɹ�ɩɪɢɛɥɢɠɟɧɧɨ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɠɟɥɚɟɦɚɹ�ɫɢɧɟɪɝɢɹ�ɯɨɞɶɛɵ��Ɍɚɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɨ�
ɜɵɩɨɥɧɟɧɨ� ɜ� ɪɚɛɨɬɟ� ɤ�ɬ�ɧ�� ɋɚɡɚɧɛɚɟɜɨɣ� Ɋ�ɂ�� ȼ� ɫɢɥɭ� ɫɥɨɠɧɨɫɬɢ� ɪɚɫɫɦɨɬɪɟɧɧɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ�� � ɛɵɥɨ� ɪɟɤɨɦɟɧɞɨɜɚɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɲɚɝɚɸɳɟɟ� ɤɨɥɟɫɨ� ɝɭɫɟɧɢɱɧɨɝɨ� ɬɢɩɚ� ɜ�
ɤɚɱɟɫɬɜɟ� ɞɜɢɠɢɬɟɥɹ� ɫɬɪɨɢɬɟɥɶɧɨ-ɞɨɪɨɠɧɵɯ� ɦɚɲɢɧ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɩɪɨɯɨɞɢɦɨɫɬɢ� ɜ�
ɭɫɥɨɜɢɹɯ�ɛɟɡɞɨɪɨɠɶɹ��ɪɢɫɭɧɨɤ����  

 



 

 
 

Ɋɢɫɭɧɨɤ�� ± Ɇɟɯɚɧɢɡɦ�ɭɞɜɨɟɧɧɨɣ�ɫɬɨɩɵ 
 
 

 

 
 

Ɋɢɫɭɧɨɤ���± ɒɚɝɚɸɳɟɟ�ɤɨɥɟɫɨ�ɫ�ɭɞɜɨɟɧɧɨɣ�ɫɬɨɩɨɣ 
 

ɉɨɡɞɧɟɟ�ɷɬɨ�ɲɚɝɚɸɳɟɟ�ɤɨɥɟɫɨ�ɛɵɥɨ�ɢɫɩɨɥɶɡɨɜɚɧɨ�ɜ�ɪɚɛɨɬɟ�ɤ�ɬ�ɧ��Ⱥɛɵɧɚɝɢɟɜɨɣ�ɀ�Ƚ��
ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɢ� ɦɢɤɪɨɩɨɝɪɭɡɱɢɤɚ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ� ɝɪɭɡɨɜ� ɜɧɭɬɪɢ� ɤɪɵɬɵɯ�



 

ɜɚɝɨɧɨɜ�ɢ�ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ��ɉɥɨɫɤɢɟ�ɛɚɲɦɚɤɢ��ɢɦɟɸɳɢɟ�ɛɨɥɶɲɢɟ�ɩɥɨɳɚɞɢ�
ɨɩɨɪɵ�� ɹɤɨɛɵ� ɫɧɢɠɚɥɢ� ɞɚɜɥɟɧɢɟ� ɧɚ� ɩɨɥ� ɜɚɝɨɧɨɜ�� Ɍɚɤɠɟ� ɤɨɥɟɫɨ� ɥɟɝɤɨ� ɩɪɟɨɞɨɥɟɜɚɥɨ�
ɧɟɪɨɜɧɨɫɬɢ�ɩɟɪɟɯɨɞɨɜ�ɩɨɥɚ��ɪɢɫɭɧɨɤ����� 

ɒɚɝɚɸɳɟɟ� ɤɨɥɟɫɨ� ɫ� ɭɞɜɨɟɧɧɨɣ� ɫɬɨɩɨɣ� ɢɦɟɟɬ� ɫɥɨɠɧɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ�� ɩɨɷɬɨɦɭ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɟɝɨ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɞɜɢɠɢɬɟɥɟɣ� ɫɤɨɪɨɫɬɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ� ɜɟɫɶɦɚ�
ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ�� ɉɨɷɬɨɦɭ� ɷɬɨɬ� ɜɚɪɢɚɧɬ� ɬɚɤɠɟ ɦɨɠɧɨ� ɢɫɤɥɸɱɢɬɶ� ɢɡ� ɞɚɥɶɧɟɣɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� 
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Annotation 

The paper deals with the questions of walking wheel with double ream. An attempt was 

made to replace the rim pneumatic wheel by spokes, for example, six spokes. Use the hard soles 

of the ream or a doubling of the ream. (Jog mechanism). 

Two variants of the kinematics scheme of walking ream suggested. And given their 

calculations. 

Keywords: Stepping wheel, pneumatic wheel, spoke, ream, kinematic scheme. 
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ɑɟɬɵɪɟɯɨɩɨɪɧɨɟ�ɛɟɡɞɨɪɨɠɧɨɟ�ɬɪɚɧɫɩɨɪɬɧɨɟ�ɫɪɟɞɫɬɜɨ��ɜ�ɱɚɫɬɧɨɫɬɢ��ɱɟɬɵɪɟɯɨɩɨɪɧɵɣ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ�ɞɥɹ�ɪɚɛɨɬɵ�ɜ�ɭɫɥɨɜɢɹɯ�ɛɟɡɞɨɪɨɠɶɹ��ɞɨɥɠɟɧ�ɨɫɧɨɳɚɬɶɫɹ�
ɧɚɞɟɠɧɨɣ� ɯɨɞɨɜɨɣ� ɱɚɫɬɶɸ�� ȼɨ-ɩɟɪɜɵɯ�� ɫɚɦɨ� ɲɚɫɫɢ� �ɨɛɳɚɹ� ɪɚɦɚ� ɫ� ɱɟɬɵɪɦɹ� ɤɨɥɟɫɚɦɢ��
ɞɨɥɠɧɨ�ɢɦɟɬɶ�ɨɩɬɢɦɚɥɶɧɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ�� ɬ�ɟ�� ɪɚɰɢɨɧɚɥɶɧɭɸ�ɚɧɨɬɨɦɢɱɟɫɤɭɸ�ɫɬɪɭɤɬɭɪɭ��
ɤɚɤ� ɫɢɫɬɟɦɚ�� ɨɩɢɪɚɸɳɚɹɫɹ� ɫɨɛɫɬɜɟɧɧɵɦ� ɜɟɫɨɦ� ɨ� ɞɨɪɨɠɧɭɸ� ɩɨɜɟɪɯɧɨɫɬɶ�� ɗɬɨ� ɡɧɚɱɟɬ�
ɦɟɯɨɧɢɡɦ� ɲɚɫɫɢ� � ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ� ɩɪɢ� ɤɚɫɚɧɢɢ� ɫ� ɞɨɪɨɝɨɣ� ɧɟ� ɞɨɥɠɟɧ� ɢɦɟɬɶ� ɥɢɲɧɸɸ�
ɫɬɟɩɟɧɶ� ɩɨɞɜɢɠɧɨɫɬɢ�� ɚ� ɬɚɤɠɟ� ɢɡɛɵɬɨɱɧɭɸ� ɫɜɹɡɶ�� � ȼ� ɩɪɨɬɢɜɧɨɦ� ɫɥɭɱɚɹɟ� ɢɧɟɪɰɢɨɧɧɨɟ�
ɜɨɡɞɟɣɫɬɜɢɟ�ɫɨ�ɫɬɨɪɨɧɵ�ɧɟɪɨɜɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɞɨɪɨɝɢ��ɜɟɥɢɱɢɧɚ�ɤɨɬɨɪɨɝɨ�ɜ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ�
ɩɪɟɜɵɲɚɟɬ�ɫɨɛɫɬɜɟɧɧɵɣ�ɜɟɫ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ�ɫ�ɝɪɭɡɨɦ��ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�
ɜɫɟɦ�ɩɨɞɜɢɠɧɨɫɬɹɦ  ɦɟɯɚɧɢɡɦɚ�ɲɚɫɫɢ��ɫɨɡɞɚɜɚɹ�ɧɟɭɩɪɚɜɥɹɟɦɵɟ�ɞɜɢɠɟɧɢɹ�ɟɝɨ�ɷɥɟɦɟɧɬɨɜ�
ɢɥɢ�ɛɭɞɟɬ�ɩɟɪɟɞɚɜɚɬɶɫɹ�ɜ�ɜɢɞɟ�ɠɟɫɬɤɨɝɨ�ɭɞɚɪɚ�ɤ�ɷɤɢɩɚɠɧɨɣ�ɱɚɫɬɢ��ȼ�ɨɛɟɢɯ��ɫɥɭɱɚɹɯ�ɫɯɟɦɚ��
ɦɟɯɚɧɢɡɦɚ�ɲɚɫɫɢ�ɫɱɢɬɚɟɬɫɹ�ɧɟɪɚɰɢɨɧɚɥɶɧɨɣ��ɬ�ɤ��ɧɟɨɞɧɨɡɧɚɱɧɨ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɬɪɟɛɭɟɦɨɟ�
ɞɜɢɠɟɧɢɟ� ɲɚɫɫɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɩɨɪɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɞɨɪɨɝɢ�� Ɋɚɰɢɨɧɚɥɶɧɚɹ� ɫɯɟɦɚ�
ɦɟɯɚɧɢɡɦɚ�ɲɚɫɫɢ�ɞɨɥɠɧɚ�ɨɛɥɚɞɚɬɶ�ɞɜɭɦɹ�ɫɬɟɩɟɧɹɦɢ�ɩɨɞɜɢɠɧɨɫɬɢ��Ɉɞɧɨɣ�ɩɨɞɜɢɠɧɨɫɬɶɸ�
ɭɩɪɚɜɥɹɟɬ�ɞɜɢɝɚɬɟɥɶ��ɚ�ɞɪɭɝɨɣ�ɩɨɞɜɢɠɧɨɫɬɶɸ�ɭɩɪɚɜɥɹɟɬ�ɜɨɞɢɬɟɥɶ�ɫ�ɩɨɦɨɳɶɸ�ɦɟɯɚɧɢɡɦɚ�
ɪɭɥɹ�� Ɍɚɤɚɹ� ɫɯɟɦɚ� ɦɟɯɚɧɢɡɦɚ� ɲɚɫɫɢ� ɯɨɪɨɲɨ� ɚɞɚɩɬɢɪɭɟɬɫɹ� ɤ� ɧɟɪɨɜɧɨɫɬɹɦ� ɨɩɨɪɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɞɨɪɨɝɢ�� ɫɱɢɬɚɟɬɫɹ� ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɸɳɟɣ� ɫɢɫɬɟɦɨɣ�� ɤɨɬɨɪɚɹ� ɧɟ� ɫɨɜɟɪɲɚɟɬ��
ɧɟɨɠɢɞɚɧɧɵɟ�ɞɜɢɠɟɧɢɹ��ɬ�ɟ��ɨɞɧɨɡɧɚɱɧɨ�ɭɩɪɚɜɥɹɟɬɫɹ� 

ɇɚ� ɪɢɫ�� �ɚ� ɩɨɤɚɡɚɧɚ� ɬɪɚɞɢɰɢɨɧɧɚɹ� ɫɯɟɦɚ� ɦɟɯɚɧɢɡɦɚ� ɲɚɫɫɢ� ɢɡɜɟɫɬɧɵɯ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ�� ɜɤɥɸɱɚɸɳɚɹ� � ɪɚɦɭ� ��� ɩɟɪɟɞɧɢɟ� ɭɩɪɚɜɥɹɟɦɵɟ� ɤɨɥɟɫɚ� �� � ɢ� ���
ɡɚɞɧɢɟ� ɜɟɞɭɳɢɟ� ɤɨɥɟɫɚ� � �� ɢ� �� ɢ� ɞɢɮɮɟɪɟɧɰɢɚɥ� Ⱦ�� � ɉɪɢ� ɩɪɹɦɨɥɢɧɟɣɧɨɦ� ɞɜɢɠɟɧɢɢ�
ɦɟɯɚɧɢɡɦɚ� ɲɚɫɫɢ�� ɤɨɝɞɚ� ɧɚ� ɜɟɞɭɳɢɟ� ɤɨɥɟɫɚ� �� ɢ� �� ɞɟɣɫɬɜɭɟɬ� ɨɞɢɧɚɤɨɜɨɟ� ɫɨɩɪɚɬɢɜɥɟɧɢɟ�
ɨɩɨɪɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� �ɧɚ� ɫɬɭɩɢɰɵ� ɞɟɣɫɬɜɭɸɬ� ɨɞɢɧɚɤɨɜɵɟ� ɦɨɦɟɧɬɵ�� ɞɢɮɮɟɪɟɧɰɢɚɥ�
ɨɬɤɥɸɱɚɟɬɫɹ��ɢ�ɤɨɥɟɫɚ���ɢ���ɞɜɢɝɚɸɬɫɹ�ɫ�ɨɞɢɧɚɤɨɜɨɣ�ɭɝɥɨɜɨɣ�ɫɤɨɪɨɫɬɶɸ��ɉɨɷɬɨɦɭ�ɜ�ɷɬɨɬ�
ɦɨɦɟɧɬ� ɨɛɚ� ɜɟɞɭɳɢɯ� ɤɨɥɟɫɚ� ɫɱɢɬɚɸɬɫɹ� ɤɚɤ� ɨɞɧɨ� ɡɜɟɧɨ�� ɤɚɤ� ɤɨɥɟɫɧɚɹ� ɩɚɪɚ� ɢ� ɧɚ� ɫɯɟɦɟ�
ɨɛɨɡɧɚɱɟɧɵ� ɤɚɤ� ɨɞɢɧ� ɠɟɫɬɤɢɣ� ɷɥɟɦɟɧɬ� ɲɚɫɫɢ� �ɨɞɧɨ� ɡɜɟɧɨ� ���� Ɍɨɝɞɚ� ɱɢɫɥɨ� ɩɨɞɜɢɠɧɵɯ�
ɡɜɟɧɶɟɜ�ɦɟɯɚɧɢɡɦɚ�ɲɚɫɫɢ�ɪɚɜɧɨ�ɱɟɬɵɪɟɦ��ɭɩɪɚɜɥɹɟɦɵɟ�ɩɟɪɟɞɧɢɟ�ɤɨɥɟɫɚ���ɢ����ɫɚɦɚ�ɪɚɦɚ���
ɢ�ɤɨɥɟɫɧɚɹ�ɩɚɪɚ�����ɬ�ɟ������� 

 
N = 4 

 
Ɉɞɧɨɩɨɞɜɢɠɧɵɟ�ɲɚɪɧɢɪɵ��-  ɬ�ɟ��� 

 



 

Ɋ1 = 3.  
 

ɑɢɫɥɨ� ɤɨɧɬɚɤɬɨɜ� ɤɨɥɟɫ� ɫ� ɨɩɨɪɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɬɚɤɠɟ� ɪɚɜɧɨ� ɬɪɟɦ�� ɗɬɨ� ɤɚɫɚɧɢɟ� ɫ�
ɡɟɦɥɟɣ�ɭɩɪɚɜɥɹɟɦɵɯ�ɤɨɥɟɫ����ɢ����ɚ�ɬɚɤɠɟ�ɤɨɥɟɫɧɨɣ�ɩɚɪɵ����ɞɜɚ�ɤɨɧɬɚɤɬɚ�ɨɞɧɨɝɨ�ɡɜɟɧɚ�ɫ�
ɞɪɭɝɢɦ�ɡɜɟɧɨɦ�ɫɱɢɬɚɟɬɫɹ�ɤɚɤ�ɨɞɧɚ�ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ�ɩɚɪɚ���ɬ�ɟ�� 

 
Ɋ5  ����ɩɹɬɢ�ɩɨɞɜɢɠɧɚɹ�ɩɚɪɚ� 

 
ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɱɢɫɥɨ� ɩɨɞɜɢɠɧɨɫɬɢ� ɦɟɯɚɧɢɡɦɚ� ɲɚɫɫɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɩɨɪɧɨɣ�

ɩɨɜɟɪɯɧɨɫɬɢ�ɡɟɦɥɢ�� 
 

W  ��ān - 5p1 - P5 �ā��- �ā��- 3= 6. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɲɚɫɫɢ� ɨɛɥɚɞɚɟɬ� � ɱɟɬɵɪɶɦɹ� ɥɢɲɧɢɦɢ� ɫɬɟɩɟɧɹɦɢ� ɩɨɞɜɢɠɧɨɫɬɢ��

ɤɨɬɨɪɵɟ� ɭɩɪɚɜɥɹɸɬɫɹ� ɫɥɭɱɚɣɧɵɦɢ� ɢɧɟɪɰɢɨɧɧɵɦɢ� ɜɨɡɞɟɣɫɬɜɢɹɦɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɞɜɢɠɟɧɢɹ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ���ɗɬɨ�ɧɟ�ɬɨɥɶɤɨ�ɫɧɢɠɚɟɬ�ɤɨɦɮɨɪɬɧɨɫɬɶ�ɟɡɞɵ��ɧɨ�ɢ�ɩɪɢɜɨɞɢɬ�ɤ�
ɢɧɬɟɧɫɢɜɧɨɦɭ� ɢɡɧɨɫɭ� ɨɬɞɟɥɶɧɵɯ� ɚɝɪɟɝɚɬɨɜ�� ɋɚɦɨɟ� ɝɥɚɜɧɨɟ� ɫɧɢɠɚɟɬɫɹ� � ɭɩɪɚɜɥɹɟɦɨɫɬɶ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ�� ɬ�ɤ�� ɢɡ� ɲɟɫɬɢ� ɩɨɞɜɢɠɧɨɫɬɟɣ� ɬɨɥɶɤɨ� ɞɜɟ� ɩɨɞɜɢɠɧɨɫɬɢ� ɭɩɪɚɜɥɹɟɬɫɹ��
Ɋɚɫɫɦɨɬɪɢɦ� ɫɯɟɦɭ�ɲɚɫɫɢ� ɜ� ɦɨɦɟɧɬ�� ɤɨɝɞɚ� ɨɞɧɨ� ɢɡ� ɜɟɞɭɳɢɯ� ɤɨɥɟɫ� ɭɞɚɪɹɟɬɫɹ� ɨ� ɛɨɥɶɲɨɟ�
ɩɪɟɩɹɬɫɬɜɢɟ��ȼ�ɷɬɨɬ�ɦɨɦɟɧɬ�ɜɤɥɸɱɚɟɬɫɹ�ɦɟɯɚɧɢɡɦ�ɞɢɮɮɟɪɟɧɰɢɚɥɚ��ɤɨɬɨɪɵɣ�ɭɜɟɥɢɱɢɜɚɟɬ�
ɭɝɥɨɜɭɸ��ɫɤɨɪɨɫɬɶ�ɞɪɭɝɨɝɨ�ɜɟɞɭɳɟɝɨ�ɤɨɥɟɫɚ��ɩɪɢ�ɷɬɨɦ�� 

 
N = 4, 
P1 = 4, 
P5 = 4, 

 
ɬɨɝɞɚ�   W = 6n - 5p1 - P5  ��ā��- �ā4 ± 4 = 0 
 
ɗɬɨ�ɡɧɚɱɢɬ��ɜ�ɩɪɨɰɟɫɫɟ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɹ�ɟɝɨ�ɲɚɫɫɢ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ�ɫɬɚɧɨɜɢɬɫɹ�

ɤɚɤ� ɨɞɧɨ� ɠɟɫɬɤɨɟ� ɬɟɥɨ�� ɬ�ɟ�� ɧɟ� ɢɦɟɟɬ� ɩɨɞɜɢɠɧɨɫɬɢ�� ɉɪɢ� ɷɬɨɦ� ɩɟɪɜɨɟ� ɩɪɟɩɹɬɫɬɜɢɟ� ɫɨ�
ɫɬɨɪɨɧɵ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɟɭɩɪɚɜɥɹɟɦɨɦɭ�ɞɜɢɠɟɧɢɸ�ɲɚɫɫɢ��ȿɫɥɢ�ɜ�ɷɬɨɬ�
ɦɨɦɟɧɬ�ɩɨɞ�ɤɨɥɟɫɚɦɢ�ɨɤɚɠɟɬɫɹ�ɝɨɥɨɥɟɞ��ɬɨ�ɚɜɬɨɦɨɛɢɥɶ�ɛɭɞɟɬ�ɜɪɚɳɚɬɶɫɹ�ɤɚɤ ɜɨɥɱɨɤ��Ɍɚɤɨɟ�
ɹɜɥɟɧɢɟ�ɱɚɫɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɬɪɚɝɢɱɟɫɤɢɦ�ɩɨɫɥɟɞɫɬɜɢɹɦ�� 

ɉɨɷɬɨɦɭ�ɞɥɹ�ɛɟɡɞɨɪɨɠɧɨɝɨ�ɚɜɬɨɦɨɛɢɥɹ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɧɨɜɨɟ�ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɸɳɟɟɫɹ�
ɲɚɫɫɢ�� ɤɨɬɨɪɨɟ� ɥɢɲɟɧɨ� ɜɫɟɣ� ɫɢɫɬɟɦɵ ɦɟɯɚɧɢɡɦɨɜ� ɬɪɚɧɫɦɢɫɫɢ� ɢ� ɝɥɚɜɧɨɣ� ɩɟɪɟɞɚɱɢ� ɫ�
ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ��ɪɢɫɭɧɨɤ���� 

Ʉɨɧɫɬɪɭɤɰɢɹ�ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨɫɹ�ɲɚɫɫɢ�ɚɜɬɨɦɨɛɢɥɹ�ɫɨɫɬɨɢɬ�ɢɡ�ɨɛɳɟɣ�ɪɚɦɵ����
ɤɨɬɨɪɚɹ� ɩɟɪɟɞɧɟɣ� ɱɚɫɬɶɸ� ɫɜɹɡɚɧɚ� ɫ� ɩɟɪɟɞɧɢɦ� ɜɟɞɭɳɢɦ� ɦɨɫɬɨɦ� �� ɫ� ɩɨɦɨɳɶɸ�
ɞɜɭɯɩɨɞɜɢɠɧɨɣ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɩɚɪɵ�  ɢ� ��ɚ�ɡɚɞɧɟɣ�ɱɚɫɬɶɸ���ɫ�ɩɨɦɨɳɶɸ�ɜɟɪɬɢɤɚɥɶɧɨɝɨ�
ɲɤɜɨɪɧɚ�  - ɫ� ɡɚɞɧɢɦ� ɦɨɫɬɨɦ� ��� ɩɨ� ɤɨɧɰɚɦ� ɤɨɬɨɪɨɝɨ� ɭɫɬɚɧɨɜɥɟɧɵ� ɲɚɪɧɢɪɧɨ� �c ɢ� d) 
ɭɩɪɚɜɥɹɟɦɵɟ�ɤɨɥɟɫɚ���ɢ��� 

ɉɪɢɱɟɦ� ɡɚɞɧɢɣ� ɦɨɫɬ� ɦɨɠɟɬ� ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ� ɧɚ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ�
ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɨɛɳɟɣ� ɪɚɦɵ� ��� ɉɟɪɟɞɧɢɣ� ɜɟɞɭɳɢɣ� ɦɨɫɬ� ɩɪɢ� ɩɪɹɦɨɥɢɧɟɣɧɨɦ� ɞɜɢɠɟɧɢɢ�
ɲɚɫɫɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɰɟɥɶɧɭɸ� ɤɨɥɟɫɧɭɸ� ɩɚɪɭ� ɢ� ɤɨɥɟɫɚ� ɜɪɚɳɚɸɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɨɛɳɟɣ�ɪɚɦɵ�ɫɢɧɯɪɨɧɧɨ�ɫ�ɩɨɦɨɳɶɸ�ɞɜɭɯ�ɦɭɮɬ�Ɇ��ɩɪɚɜɨɣ�Ɇ��ɢ�ɥɟɜɨɣ�Ɇ2���ɉɪɢ�ɩɨɜɨɪɨɬɟ�
ɨɞɧɚ� ɢɡ� ɦɭɮɬ� ɨɬɤɥɸɱɚɟɬɫɹ� ɢ� ɤɨɥɟɫɚ� ɜɪɚɳɚɸɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɟɞɭɳɟɝɨ� ɜɚɥɚ� ɩɪɢɜɨɞɚ�
ɧɟɡɚɜɢɫɢɦɨ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ� 



 

 
 

Ɋɢɫɭɧɨɤ�� ± Ɋɚɡɥɢɱɧɵɟ�ɫɯɟɦɵ ɬɪɚɧɫɦɢɫɫɢɢ  
 
Ƚɥɚɜɧɨɣ� ɨɬɥɢɱɢɬɟɥɶɧɨɣ� ɱɚɫɬɶɸ� ɜ� ɤɨɧɫɬɪɭɤɰɢɢ� ɷɬɨɝɨ� ɲɚɫɫɢ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ�

ɩɟɪɟɞɧɢɣ� ɢ� ɡɚɞɧɢɣ� ɦɨɫɬɵ� � ɦɨɝɭɬ� ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɪɭɝ� ɞɪɭɝɚ� � ɜɨɤɪɭɝ�
ɩɪɨɞɨɥɶɧɨɣ� ɨɫɢ� ɪɚɦɵ� ��� ɗɬɚ� ɨɫɨɛɟɧɧɨɫɬɶ� ɩɨɡɜɨɥɹɬ� ɲɚɫɫɢ� ɜɫɟɝɞɚ� ɫɬɚɧɨɜɢɬɫɹ� ɧɚ� ɱɟɬɵɪɟ�
ɨɩɨɪɵ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɪɟɥɶɟɮɚ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��Ⱥɧɨɬɨɦɢɱɟɫɤɨɟ�ɫɬɪɨɟɧɢɟ�ɦɟɯɚɧɢɡɦɚ�
ɲɚɫɫɢ�ɨɩɪɟɞɟɥɟɧɨ�ɢɡ�ɭɫɥɨɜɢɣ� 

 
N  ����ɤɨɥɢɱɟɫɬɜɨ�ɡɜɟɧɶɟɜ�� 
P1 = 5 ( d ), 



 

P5  � �� �ɞɜɚ� ɤɨɧɬɚɤɬɚ� ɤɨɥɟɫɧɨɣ� ɩɚɪɵ� ɫ� ɡɟɦɥɟɣ�� ɫɱɢɬɚɸɬɫɹ� ɤɚɤ�
ɨɞɧɚ�ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ�ɩɚɪɚ�� 

 
Ɍɨɝɞɚ����W = 6n ± 5p1 ± P5 ��ā��± �ā��± 3 = 2. 
 
ȼ�ɪɟɡɭɥɶɬɚɬɟ��ɲɚɫɫɢ�ɧɟ�ɢɦɟɟɬ�ɥɢɲɧɟɣ�ɩɨɞɜɢɠɧɨɫɬɢ�ɢ�ɢɡɛɵɬɨɱɧɨɣ�ɫɜɹɡɢ��Ɋɚɫɫɦɨɬɪɢɦ�

ɤɚɤ� ɛɭɞɟɬ� ɦɟɧɹɬɶɫɹ� ɫɬɪɭɤɬɭɪɚ� ɲɚɫɫɢ� ɩɪɢ� ɩɨɜɨɪɨɬɧɵɯ� ɦɚɧɟɜɪɢɪɨɜɚɧɢɹɯ�� ɉɪɢ� ɩɨɜɨɪɨɬɟ�
ɪɭɥɹ� ɡɚɞɧɢɣ�ɦɨɫɬ�ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ� ɜ� ɬɭ�ɢɥɢ�ɢɧɭɸ� ɫɬɨɪɨɧɭ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɛɳɟɣ�ɪɚɦɵ��� ɫ�
ɩɨɦɨɳɶɸ�ɬɹɝ��Ɍ��ɇɚ�ɪɢɫɭɧɤɟ��d ɩɨɤɚɡɚɧɚ�ɫɯɟɦɚ�ɩɨɜɨɪɨɬɚ�ɲɚɫɫɢ�ɜɥɟɜɨ�� 
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N = 6, 
P1 = 6, 
P5 = 4. 

 
Ʉɨɝɞɚ� ɪɭɥɶ� ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ� ɜɥɟɜɨ�� ɨɬɤɥɸɱɚɟɬɫɹ� ɥɟɜɚɹ� ɦɭɮɬɚ� Ɇ2�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
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ɪɚɜɧɵɦ� ɲɟɫɬɢ� ɢ� ɤɨɥɢɱɟɫɬɜɨ� P1 ɬɚɤɠɟ� ɫɬɚɧɨɜɢɬɫɹ� ɪɚɜɧɵɦ� ��� ɑɢɫɥɨ� ɨɩɨɪɧɵɯ� ɬɨɱɟɤ��
ɨɤɚɠɟɬɫɹ�ɪɚɜɧɵɦ��ɱɟɬɵɪɟɦ� 
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Annotation 

The paper deals with the questions choice of an optimal structural scheme of chassis four 

trackless vehicle. Presented constructive scheme self-aligning chassis of vehicle. The problems 

presented by changes in the structure of the chassis of the vehicle  by  turning shunting. 

Keywords: car, chassis, vehicle, wheel pairs, wheel. 
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Ɉɞɧɨɣ� ɢɡ� ɱɚɫɬɵɯ� ɩɪɢɱɢɧ� ɩɪɨɫɬɨɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɨɫɬɚɜɨɜ� ɹɜɥɹɟɬɫɹ� ɥɨɠɧɨɟ�

ɫɪɚɛɚɬɵɜɚɧɢɟ� ɫɪɟɞɫɬɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɚɜɬɨɦɚɬɢɤɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɚɩɩɚɪɚɬɭɪɵ� ɤɨɧɬɪɨɥɹ�
ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɯɨɞɭ�ɩɨɟɡɞɚ��ɑɚɫɬɨ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɥɨɠɧɨɟ�ɫɪɚɛɚɬɵɜɚɧɢɟ�ɧɚɩɨɥɶɧɵɯ�
ɤɚɦɟɪ� ɄɌɋɆ� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɨɛɧɚɪɭɠɟɧɢɹ� ɩɟɪɟɝɪɟɬɵɯ� ɛɭɤɫ�� ɋɪɚɛɚɬɵɜɚɧɢɟ�
ɧɚɩɨɥɶɧɵɯ� ɤɚɦɟɪ� ɩɪɨɢɫɯɨɞɢɬ� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɩɚɞɚɧɢɹ� ɧɚ� ɧɢɯ� ɫɨɥɧɟɱɧɨɝɨ� ɫɜɟɬɚ�� ɝɨɪɹɱɟɣ�
ɜɨɞɵ��ɫɥɢɜɚɟɦɨɣ�ɢɡ�ɜɚɝɨɧɨɜ�ɩɨɟɡɞɚ��ɢ�ɬ�ɩ� ɉɪɢ�ɩɨɩɚɞɚɧɢɢ�ɧɚ�ɞɟɬɟɤɬɨɪɵ�ɧɚɩɨɥɶɧɵɯ�ɤɚɦɟɪ�
ɫɨɥɧɟɱɧɨɝɨ� ɫɜɟɬɚ� ɢɥɢ� ɟɝɨ� ɛɥɢɤɨɜ� ɩɪɨɢɫɯɨɞɢɬ� ɪɟɝɢɫɬɪɚɰɢɹ� ɞɚɬɱɢɤɚɦɢ-ɛɨɥɨɦɟɬɪɚɦɢ� ɷɬɢɯ�
ɬɟɩɥɨɜɵɯ� ɩɨɦɟɯ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɥɨɠɧɨɦɭ� ɫɪɚɛɚɬɵɜɚɧɢɸ� ɚɩɩɚɪɚɬɭɪɵ� ɄɌɋɆ� Ɋɟɲɟɧɢɟ�
ɡɚɞɚɱɢ� ɡɚɳɢɬɵ� ɨɬ� ɩɨɞɨɛɧɵɯ� ɥɨɠɧɵɯ� ɫɪɚɛɚɬɵɜɚɧɢɣ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨɛɵ� ɨɬɤɪɵɜɚɬɶ�
ɧɚɩɨɥɶɧɭɸ� ɤɚɦɟɪɭ� ɢɦɟɧɧɨ� ɜ� ɦɨɦɟɧɬ� ɩɪɨɯɨɠɞɟɧɢɹ� ɧɚɞ� ɧɟɣ� ɛɭɤɫɵ� ɢ� ɧɟ� ɮɢɤɫɢɪɨɜɚɬɶ�
ɜɥɢɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɜɧɟɲɧɢɯ� ɮɚɤɬɨɪɨɜ�� ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧɚ� ɜɪɟɦɟɧɧɚɹ� ɞɢɚɝɪɚɦɦɚ�
ɪɚɛɨɬɵ� ɧɚɩɨɥɶɧɵɯ ɤɚɦɟɪ� ɄɌɋɆ�� ɝɞɟ� ɚ�� - ɢɦɩɭɥɶɫɵ�� ɝɟɧɟɪɢɪɭɟɦɵɟ� ȾɉɄ�� ɛ�� - ɜɪɟɦɹ�
ɩɪɨɯɨɞɚ�ɬɟɥɟɠɤɢ�ɜɚɝɨɧɚ��ɜ��- ɜɪɟɦɹ�ɪɚɛɨɬɵ�ɧɚɩɨɥɶɧɨɣ�ɤɚɦɟɪɵ�ɩɨ�ɫɢɝɧɚɥɚɦ�ȾɉɄ��ɝ��- ɜɪɟɦɹ�
ɪɚɛɨɬɵ�ɧɚɩɨɥɶɧɨɣ�ɤɚɦɟɪɵ�ɩɨ�ɫɢɝɧɚɥɚɦ�ȾɉɄ�ɩɨɫɥɟ�ɮɢɥɶɬɪɚɰɢɢ��Ɇɨɦɟɧɬɵ�ɜɪɟɦɟɧɢ� t1 ɢ�t2 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɜɪɟɦɟɧɢ� ɧɚɱɚɥɚ� ɨɬɤɪɵɜɚɧɢɹ� ɢ� ɡɚɤɪɵɜɚɧɢɹ� ɧɚɩɨɥɶɧɨɣ� ɤɚɦɟɪɵ�� ɦɨɦɟɧɬɵ�
ɜɪɟɦɟɧɢ�t1 ɢ�t2 ɜɪɟɦɟɧɢ�ɮɚɤɬɢɱɟɫɤɨɣ�ɝɟɧɟɪɚɰɢɢ�ɢɦɩɭɥɶɫɨɜ�ȾɉɄ [1]. 

 

 
 

Ɋɢɫɭɧɨɤ�1 ± ȼɪɟɦɟɧɧɚɹ�ɞɢɚɝɪɚɦɦɚ�ɪɚɛɨɬɵ ɧɚɩɨɥɶɧɵɯ�ɤɚɦɟɪ�ɄɌɋɆ 
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ȼɨɡɦɨɠɧɨɫɬɶ�ɛɨɥɟɟ� ɬɨɱɧɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɨɬɤɪɵɜɚɧɢɟ�ɢ ɡɚɤɪɵɜɚɧɢɟ�ɧɚɩɨɥɶɧɨɣ�ɤɚɦɟɪɵ�
ɩɨɹɜɢɬɫɹ��ɟɫɥɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɫɨɝɥɚɫɨɜɚɬɶ�ɦɨɦɟɧɬɵ�ɨɬɤɪɵɬɢɹ�ɢ�ɡɚɤɪɵɬɢɹ�ɧɚɩɨɥɶɧɵɯ�ɤɚɦɟɪ�
ɫ� ɜɪɟɦɟɧɟɦ� ɩɪɨɯɨɞɚ� ɛɭɤɫɵ� ɜ� ɩɨɥɟ� ɡɪɟɧɢɹ� ɨɩɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚ�
ɤɚɡɚɯɫɬɚɧɫɤɢɯ ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝɚɯ� ɦɟɯɚɧɢɡɦ� ɜɪɟɦɟɧɧɨɣ� ɩɪɢɜɹɡɤɢ� ɨɬɤɪɵɜɚɧɢɹ� ɧɚɩɨɥɶɧɵɯ�
ɤɚɦɟɪ�ɤ�ɞɜɢɠɟɧɢɸ�ɩɨɟɡɞɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨɫɪɟɞɫɬɜɨɦ�ɫɢɝɧɚɥɨɜ�ɞɚɬɱɢɤɨɜ�ɩɪɨɯɨɞɚ�ɨɫɟɣ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɟɫɥɢ� ɫ� ɜɵɫɨɤɨɣ� ɬɨɱɧɨɫɬɶɸ� ɮɢɤɫɢɪɨɜɚɬɶ� ɩɪɨɯɨɠɞɟɧɢɹ� ɨɫɢ� ɜɚɝɨɧɚ��
ɩɨɹɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɬɤɪɵɜɚɬɶ� ɧɚɩɨɥɶɧɭɸ� ɤɚɦɟɪɭ� ɫ� ɦɢɧɢɦɚɥɶɧɵɦ� ɜɪɟɦɟɧɧɵɦ�
ɡɚɩɚɫɨɦ. 

ɋɢɝɧɚɥɵ�� ɩɨɥɭɱɚɟɦɵɟ� ɫ� ɞɚɬɱɢɤɨɜ� ɩɪɨɯɨɞɚ� ɨɫɟɣ�� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɚɞɞɢɬɢɜɧɭɸ�
ɫɦɟɫɶ� ɫɢɝɧɚɥɚ� ɢ� ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ� ɩɨɦɟɯ��ɂɫɩɨɥɶɡɭɟɦɵɣ�ɦɟɯɚɧɢɡɦ� ɜɵɞɟɥɟɧɢɹ� ɩɨɥɟɡɧɵɯ�
ɫɢɝɧɚɥɨɜ� ɨɫɧɨɜɚɧ� ɧɚ� ɩɪɟɜɵɲɟɧɢɢ� ɫɢɝɧɚɥɨɦ� ɨɩɪɟɞɟɥɺɧɧɨɝɨ� ɩɨɪɨɝɨɜɨɝɨ� ɡɧɚɱɟɧɢɹ� ɩɨ�
ɚɦɩɥɢɬɭɞɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ� ɧɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɤɚɤɨɣ-ɥɢɛɨ� ɮɢɥɶɬɪɚɰɢɢ�
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɭɜɟɥɢɱɟɧɢɹ� ɨɬɧɨɲɟɧɢɹ� ɫɢɝɧɚɥ�ɲɭɦ� ɩɪɢɧɢɦɚɟɦɨɝɨ� ɫɢɝɧɚɥɚ�� ȼɜɢɞɭ�
ɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɨɛɫɬɨɹɬɟɥɶɫɬɜ� ɧɚɩɨɥɶɧɵɟ� ɤɚɦɟɪɵ� ɫɪɚɛɚɬɵɜɚɸɬ� ɫ� ɨɩɪɟɞɟɥɺɧɧɵɦ� ɡɚɩɚɫɨɦ�
ɩɨ�ɜɪɟɦɟɧɢ��ɱɬɨ�ɧɟɝɚɬɢɜɧɨ�ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɬɨɱɧɨɫɬɢ�ɨɛɧɚɪɭɠɟɧɢɹ�ɤɪɢɬɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ��
ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ�� ɢɦɟɧɧɨ� ɮɢɥɶɬɪɚɰɢɹ� ɫɢɝɧɚɥɚ� �ɬ�ɟ�� ɟɝɨ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɩɨ� ɤɪɢɬɟɪɢɸ�
ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɨɬɧɨɲɟɧɢɹ� ɫɢɝɧɚɥ�ɲɭɦ�� ɩɨɡɜɨɥɢɬ� ɛɨɥɟɟ� ɬɨɱɧɨ� ɨɩɪɟɞɟɥɹɬɶ� ɜɪɟɦɹ�
ɩɪɨɯɨɠɞɟɧɢɹ�ɨɫɢ�ɜɚɝɨɧɚ�ɧɚɞ�ɞɚɬɱɢɤɨɦ�ɢ�ɮɨɪɦɢɪɨɜɚɬɶ�ɛɨɥɟɟ�ɤɨɪɨɬɤɢɣ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�
ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ�ɩɪɨɦɟɠɭɬɤɭ�ɜɪɟɦɟɧɢ�ɩɪɨɯɨɠɞɟɧɢɹ�ɛɭɤɫɵ��ɫɬɪɨɛɢɪɭɸɳɢɣ�ɢɦɩɭɥɶɫ� 

Ɍɚɤ� ɠɟ�� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɚɦɩɥɢɬɭɞɚ� ɢɦɩɭɥɶɫɨɜ� ɝɟɧɟɪɢɪɭɟɦɵɯ� ȾɉɄ� ɩɪɹɦɨ�
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ�ɫɤɨɪɨɫɬɢ�ɩɪɨɯɨɠɞɟɧɢɹ�ɤɨɥɟɫɚ��ɉɪɢ�ɫɪɟɞɧɟɦ� ɭɪɨɜɧɟ�ɩɨɦɟɯ�ɩɨɪɹɞɤɚ��ȼ�
ɧɟ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ� ɫ� ɜɵɫɨɤɨɣ� ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ� ɮɢɤɫɢɪɨɜɚɬɶ� ɩɪɨɯɨɞ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɟɞɢɧɢɰ� ɞɜɢɠɭɳɢɯɫɹ� ɫɨ� ɫɤɨɪɨɫɬɶɸ� ɦɟɧɟɟ� ��� ɤɦ�ɱ�� ȼ� ɫɥɭɱɚɟ�
ɧɟɨɛɧɚɪɭɠɟɧɢɹ�ɩɪɨɯɨɞɚ�ɤɨɥɟɫɚ�ɜ�ɚɩɩɚɪɚɬɭɪɟ�ɄɌɋɆ�ɧɚɪɭɲɚɟɬɫɹ�ɪɟɠɢɦ�ɪɚɛɨɬɵ�ɧɚɩɨɥɶɧɵɯ�
ɤɚɦɟɪ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɷɤɫɬɪɟɧɧɨɣ� ɨɫɬɚɧɨɜɤɟ� ɩɨɟɡɞɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɞɥɹ� ɞɨɫɬɨɜɟɪɧɨɝɨ�
ɨɛɧɚɪɭɠɟɧɢɹ� ɩɪɨɯɨɞɚ� ɤɨɥɟɫɧɨɣ� ɩɚɪɵ� ɧɚ� ɧɢɡɤɢɯ� ɫɤɨɪɨɫɬɹɯ� ɬɪɟɛɭɟɬɫɹ� ɩɪɨɢɡɜɨɞɢɬɶ�
ɮɢɥɶɬɪɚɰɢɸ�ɫɢɝɧɚɥɨɜ�ȾɉɄ [2]. 

ȼ�ɪɚɦɤɚɯ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɺɧ�ɫɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�
ɪɚɡɥɢɱɧɵɯ� ɮɢɥɶɬɪɨɜ� ɧɢɡɤɢɯ� ɱɚɫɬɨɬ� �Ɏɇɑ�� ɢ ɦɟɬɨɞɚ� ɲɭɦɨɩɨɞɚɜɥɟɧɢɹ� ɨɫɧɨɜɚɧɧɨɝɨ� ɧɚ�
ɩɪɢɧɰɢɩɚɯ� ɜɷɣɜɥɟɬ� ɚɧɚɥɢɡɚ� ɞɥɹ� ɩɨɞɚɜɥɟɧɢɹ� ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ� ɩɨɦɟɯ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɫɢɝɧɚɥɚɯ� 

ȾɉɄ� ɮɨɪɦɢɪɭɟɬ� ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɫɢɝɧɚɥɵ� �ɪɢɫɭɧɨɤ� ��� ɩɪɢ� ɩɪɨɯɨɞɟ� ɧɚɞ� ɧɢɦ� ɤɨɥɟɫɚ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɟɞɢɧɢɰɵ�� 

 

 
 

Ɋɢɫɭɧɨɤ�2 ± ɋɢɝɧɚɥ��ɝɟɧɟɪɢɪɭɟɦɵɣ ȾɉɄ�ɩɪɢ�ɩɪɨɯɨɞɟ�ɤɨɥɟɫɚ�ɩɨɟɡɞɚ 
 



 

ɉɪɢɧɰɢɩ� ɟɝɨ� ɪɚɛɨɬɵ� ɨɫɧɨɜɚɧ� ɧɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ� ɫɢɥɵ� uɞɩ(t�� ɜ�
ɨɛɦɨɬɤɟ�ɞɚɬɱɢɤɚ�ɜɨ�ɜɪɟɦɹ�ɡɚɦɵɤɚɧɢɹ�ɦɚɝɧɢɬɧɨɣ�ɰɟɩɢ�ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ�ɞɚɬɱɢɤɚ�ɪɟɛɨɪɞɚɦɢ�
ɤɨɥɟɫ�ɤɨɥɟɫɧɨɣ�ɩɚɪɵ�ɩɪɢ�ɩɪɨɯɨɞɟ�ɩɨɞɜɢɠɧɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɟɞɢɧɢɰɵ��ɋ�ɜɵɯɨɞɚ�ȾɉɄ�
ɫɧɢɦɚɟɬɫɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɣ� ɞɜɭɯɩɨɥɹɪɧɵɣ� ɢɦɩɭɥɶɫ�� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɢ� ɚɦɩɥɢɬɭɞɚ� ɤɨɬɨɪɨɝɨ�
ɨɩɪɟɞɟɥɹɸɬɫɹ�ɤɨɧɫɬɪɭɤɰɢɟɣ�ɞɚɬɱɢɤɚ�ɢ�ɫɤɨɪɨɫɬɶɸ�ɞɜɢɠɟɧɢɹ�ɤɨɥɟɫɧɨɣ�ɩɚɪɵ� 

 
Ⱥɦɩɥɢɬɭɞɚ� ɝɟɧɟɪɢɪɭɟɦɵɯ� ɞɚɬɱɢɤɨɦ� ɢɦɩɭɥɶɫɨɜ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ�

ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɚ� ɢ�� ɩɪɢ� ɪɚɛɨɱɢɯ� ɫɤɨɪɨɫɬɹɯ� ɞɜɢɠɟɧɢɹ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ� ɡɧɚɱɟɧɢɣ� ɞɨ 100  Ɂɚɜɢɫɢɦɨɫɬɶ�
ɚɦɩɥɢɬɭɞɵ�ɢɦɩɭɥɶɫɨɜ�ȾɉɄ�ɨɬ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɤɨɥɟɫɚ�ɜɵɪɚɠɚɟɬɫɹ�ɮɨɪɦɭɥɨɣ� 

 

,kVU            (1) 

 
ɝɞɟ k ± ɤɨɷɮɮɢɰɢɟɧɬ��ɜɤɥɸɱɚɸɳɢɣ�ɜɟɥɢɱɢɧɭ�ɦɚɝɧɢɬɧɨɣ�ɩɪɨɧɢɰɚɟɦɨɫɬɢ�ɤɨɥɟɫɚ��ɟɝɨ�

ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ�ɢ�ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ�ɪɚɡɦɟɪɵ� V ± ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɤɨɥɟɫɚ� 
 

 
 

Ɋɢɫɭɧɨɤ�3 ± ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɢɦɩɭɥɶɫɨɜ�ɝɟɧɟɪɢɪɭɟɦɵɯ�ȾɉɄ�ɩɪɢ�ɩɪɨɯɨɞɟ���
ɜɚɝɨɧɨɜ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɩɨɟɡɞɚ 

 
ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɨɫɰɢɥɥɨɝɪɚɦɦɚ� ɫɢɝɧɚɥɚ� ɝɟɧɟɪɢɪɭɟɦɨɝɨ� ɞɚɬɱɢɤɨɦ� ɩɪɢ�

ɩɪɨɯɨɞɟ� ɩɚɫɫɚɠɢɪɫɤɨɝɨ� ɷɥɟɤɬɪɨɩɨɟɡɞɚ� ɧɚ� ɫɬɚɧɰɢɢ�� ɋɢɝɧɚɥɵ� ȾɉɄ� ɢɦɟɸɬ� ɪɚɡɥɢɱɧɭɸ�
ɚɦɩɥɢɬɭɞɭ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ�� ɪɚɡɥɢɱɢɟɦ� ɪɚɫɫɬɨɹɧɢɣ� ɪɟɛɨɪɞɵ� ɤɨɥɺɫ�ɞɨ�ȾɉɄ�� ɨɫɬɚɬɨɱɧɨɣ�
ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶɸ� ɤɨɥɺɫ�� ɪɚɡɥɢɱɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ� ɤɨɥɺɫ�� ɱɬɨ� ɜɨ� ɦɧɨɝɨɦ�
ɡɚɜɢɫɢɬ�ɨɬ�ɭɫɥɨɜɢɣ�ɢɯ�ɪɚɛɨɬɵ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɢɡɝɨɬɨɜɥɟɧɢɹ�>�@� 

 ɉɪɢɦɟɧɟɧɢɟ� ɮɢɥɶɬɪɚɰɢɢ� ɫɢɝɧɚɥɨɜ� ȾɉɄ� ɩɨɡɜɨɥɢɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɫɧɢɡɢɬɶ�
ɤɨɥɢɱɟɫɬɜɨ�ɦɚɝɧɢɬɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɩɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ�ɞɚɬɱɢɤɨɜ��Ⱥɦɩɥɢɬɭɞɚ�
ɫɢɝɧɚɥɨɜ�� ɝɟɧɟɪɢɪɭɟɦɵɯ� ȾɉɄ� ɩɪɹɦɨ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɫɤɨɪɨɫɬɢ� ɩɪɨɯɨɠɞɟɧɢɹ� ɤɨɥɟɫɚ�
ɦɢɦɨ�ɞɚɬɱɢɤɚ��ɨɫɧɨɜɧɵɦ�ɷɥɟɦɟɧɬɨɦ�ɤɨɬɨɪɨɝɨ�ɹɜɥɹɟɬɫɹ�ɩɨɫɬɨɹɧɧɵɣ�ɦɚɝɧɢɬ��ɂɡ�ɩɪɢɧɰɢɩɚ�
ɪɚɛɨɬɵ�ȾɉɄ�ɜɢɞɧɨ��ɱɬɨ�ɱɟɦ�ɛɨɥɶɲɟɣ�ɦɚɫɫɵ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɦɚɝɧɢɬ��ɬɟɦ�ɛɨɥɶɲɟ�ɚɦɩɥɢɬɭɞɚ�
ɝɟɧɟɪɢɪɭɟɦɵɯ� ɢɦ� ɢɦɩɭɥɶɫɨɜ�� ȼɟɥɢɱɢɧɚ� ɦɚɝɧɢɬɚ� ɨɛɭɫɥɨɜɥɟɧɚ� ɬɪɟɛɨɜɚɧɢɟɦ� ɜɵɫɨɤɨɣ�
ɞɨɫɬɨɜɟɪɧɨɫɬɢ�ɨɛɧɚɪɭɠɟɧɢɹ�ɫɢɝɧɚɥɨɜ�ɧɚ�ɮɨɧɟ�ɩɨɦɟɯ�� ɬ�ɤ��ɧɢɤɚɤɨɣ�ɮɢɥɶɬɪɚɰɢɢ�ɫɢɝɧɚɥɨɜ�
ɧɟ� ɩɪɨɢɡɜɨɞɢɬɫɹ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɮɢɥɶɬɪɚɰɢɹ� ɫɢɝɧɚɥɨɜ� ɩɨɡɜɨɥɢɬ� ɫɧɢɡɢɬɶ� ɦɚɫɫɭ�
ɩɨɫɬɨɹɧɧɨɝɨ�ɦɚɝɧɢɬɚ�ɜ�ɤɨɧɫɬɪɭɤɰɢɢ�ɞɚɬɱɢɤɨɜ��ɱɬɨ�ɫ�ɭɱɺɬɨɦ�ɤɨɥɢɱɟɫɬɜɚ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɧɚ�
ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ȾɉɄ��ɫɭɳɟɫɬɜɟɧɧɨ�ɫɧɢɡɢɬ�ɡɚɬɪɚɬɵ�ɧɚ�ɢɯ�ɢɡɝɨɬɨɜɥɟɧɢɟ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

��� Ɋɨɡɟɧɛɟɪɝ� ȿ�ɇ���ɒɚɥɹɝɢɧ� Ⱦ�ȼ�� ɉɨɫɬɪɨɟɧɢɟ� ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɩɪɚɜɥɟɧɢɹ�
ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ����Ⱥɜɬɨɦɚɬɢɤɚ��ɫɜɹɡɶ��ɢɧɮɨɪɦɚɬɢɤɚ��± 2002. ± ʋ���- ɋ���-8. 



 

��� Ⱦɦɢɬɪɟɧɤɨ� ɂ�ȿ�� Ɍɟɯɧɢɱɟɫɤɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɢ� ɚɜɬɨɤɨɧɬɪɨɥɶ� ɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�
ɫɢɫɬɟɦɚɯ�ɚɜɬɨɦɚɬɢɤɢ�ɢ�ɬɟɥɟɦɟɯɚɧɢɤɢ��- Ɇ���Ɍɪɚɧɫɩɨɪɬ��������± ���ɫ� 

��� ɓɢɝɨɥɟɜ� ɋ�Ⱥ��� ɋɟɪɝɟɟɜ� Ȼ�ɋ�� Ⱥɧɚɥɢɡ� ɪɚɛɨɬɵ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɹɸɳɟɝɨ�
ɭɫɬɪɨɣɫɬɜɚ� �� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�
ɬɪɚɧɫɩɨɪɬɟ� �� Ɇɟɠɜɭɡ�� ɫɛ� ɧɚɭɱɧɵɯ� ɬɪɭɞɨɜ�� ± ȿɤɚɬɟɪɢɧɛɭɪɝ�� ɍɪȽɍɉɋ� �� ± 2000. ± ȼɵɩ��
16(98). ± ɋ����-40. 

 
 

 

 

 

 

Annotation 

In the article that one of the significant advantages of the sensors is the ability to use signal 

filtering, to significantly reduce the amount of magnetic materials used in the manufacture of 

sensors. 

Keywords: Equipment, bolometer, transducer, axis, fiter, detector, floor cameras, 

amplitude. 
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ɒɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɚɸɬ� ɫɢɫɬɟɦɵ�� ɜ� ɤɨɬɨɪɵɯ� ɩɪɨɢɫɯɨɞɢɬ� ɢɡɦɟɧɟɧɢɟ�
ɫɩɟɤɬɪɚ� ɫɢɝɧɚɥɚ�� ɱɬɨ� ɡɚɬɪɭɞɧɹɟɬ� ɪɟɲɟɧɢɟ� ɟɝɨ� ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɢ� Ɉɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ�
ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� � ɭɥɭɱɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɜɢɞɟɨɫɢɝɧɚɥɚ� ɫ�
ɢɡɦɟɧɹɸɳɟɣɫɹ�ɲɢɪɢɧɨɣ�ɫɩɟɤɬɪɚ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɢɦɩɭɥɶɫɧɵɯ�ɩɨɦɟɯ� 

Ɉɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɩɪɨɫɬɵɯ� ɪɟɲɟɧɢɣ� ɜ� ɜɨɩɪɨɫɟ� ɩɨɜɵɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɫɢɝɧɚɥɚ�
ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɥɢɧɟɣɧɨɣ� ɮɢɥɶɬɪɚɰɢɢ�� Ʌɢɧɟɣɧɚɹ� ɮɢɥɶɬɪɚɰɢɹ ɩɨɡɜɨɥɹɟɬ� ɭɫɬɪɚɧɢɬɶ�
ɜɧɟɩɨɥɨɫɧɵɟ�ɩɨɦɟɯɢ��ɧɨ�ɭɫɬɪɚɧɢɬɶ�ɢɥɢ�ɭɦɟɧɶɲɢɬɶ�ɜɧɭɬɪɢɩɨɥɨɫɧɵɟ�ɩɨɦɟɯɢ�ɧɟ�ɦɨɠɟɬ��Ɍɨ�
ɟɫɬɶ�ɥɢɧɟɣɧɚɹ�ɮɢɥɶɬɪɚɰɢɹ�ɩɪɨɜɨɞɢɬ�ɭɫɪɟɞɧɟɧɢɟ��ɧɟ� ɭɱɢɬɵɜɚɹ�ɜɫɟɯ�ɜɨɡɦɨɠɧɵɯ�ɡɧɚɱɟɧɢɣ�
ɩɨɦɟɯ [1]. 

Ɉɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɪɨɛɚɫɬɧɨɣ� ɧɟɥɢɧɟɣɧɨɣ�
ɮɢɥɶɬɪɚɰɢɢ�� Ƚɥɚɜɧɨɟ� ɨɬɥɢɱɢɟ� ɧɟɥɢɧɟɣɧɨɣ� ɮɢɥɶɬɪɚɰɢɢ� ɨɬɥɢɧɟɣɧɨɣ�� ɹɜɥɹɸɳɟɟɫɹ� ɟɟ�
ɨɫɧɨɜɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɨɦ�� ɷɬɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɪɟɚɥɢɡɚɰɢɹɯ�� ɤɨɝɞɚ�
ɧɟɢɡɜɟɫɬɧɵ� ɩɪɟɞɩɨɥɨɠɟɧɢɹ� ɨ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɫɢɝɧɚɥɨɜ� ɢ� ɩɨɦɟɯ�� Ɉɫɧɨɜɧɵɦɢ� ɢɡ� ɷɬɢɯ�



 

ɩɪɟɞɩɨɥɨɠɟɧɢɣ� ɹɜɥɹɸɬɫɹ� ɜɪɟɦɟɧɧɚɹ� ɫɬɚɰɢɨɧɚɪɧɨɫɬɶ�� ɬɨ� ɟɫɬɶ� ɧɟɢɡɦɟɧɧɨɫɬɶ� ɜɨ� ɜɪɟɦɟɧɢ�
ɨɫɧɨɜɧɵɯ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɢ� ɫɩɟɤɬɪɚɥɶɧɨ-ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɢɝɧɚɥɨɜ� ɢ�
ɩɨɦɟɯ�� ɚ� ɬɚɤɠɟ�ɱɚɫɬɨ� ɝɚɭɫɫɨɜ� ɡɚɤɨɧ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɲɭɦɨɜ�� ɩɨɞɥɟɠɚɳɢɯ�ɩɨɞɚɜɥɟɧɢɸ� Ɍɨ�
ɟɫɬɶ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ� ɪɨɛɚɫɬɧɨɣ� ɫɢɫɬɟɦɵ� ɛɨɥɶɲɟ� ɫɨɝɥɚɫɨɜɚɧɧɨɣ�
ɮɢɥɶɬɪɚɰɢɢ��ɋɎ��ɩɪɢɦɟɪɧɨ�ɧɚ���ɞȻ��ɚ��ɤɜɚɡɢɨɩɬɢɦɚɥɶɧɨɣ�ɥɢɧɟɣɧɨɣ�ɮɢɥɶɬɪɚɰɢɢ��ɄɅɎ��ɧɚ�
�ɞȻ�>�@ 

ɇɚ�ɪɢɫɭɧɤɟ���ɩɪɟɞɫɬɚɜɥɟɧɚ�ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɫɯɟɦɚ�ɪɨɛɚɫɬɧɨɝɨ�ɧɟɥɢɧɟɣɧɨɝɨ�ɮɢɥɶɬɪɚ��
[3]  

 
Ɋɢɫɭɧɨɤ���± Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɫɯɟɦɚ�ɪɨɛɚɫɬɧɨɝɨ�ɧɟɥɢɧɟɣɧɨɝɨ�ɮɢɥɶɬɪɚ 

 
ȼ� ɫɜɹɡɢ� ɫ� ɩɟɪɫɩɟɤɬɢɜɨɣ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɞɚɧɧɨɣ� ɧɟɥɢɧɟɣɧɨɣ� ɮɢɥɶɬɪɚɰɢɢ�

ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɟɟ� ɜɨɡɦɨɠɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɫɢɫɬɟɦɚɯ� ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ� ɢ� ɩɪɨɜɟɞɟɧɢɹ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ�� ȼ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɷɬɨɝɨ� ɦɟɬɨɞɚ�� ɉɪɢɧɰɢɩɢɚɥɶɧɵɦ� ɨɬɥɢɱɢɟɦ� ɧɨɜɨɝɨ� ɮɢɥɶɬɪɚ�
ɹɜɥɹɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɬɚɤɬɨɜɨɣ ɱɚɫɬɨɬɵ�ɩɟɪɟɤɥɸɱɟɧɢɹ�ɧɟɥɢɧɟɣɧɨɣ�ɟɦɤɨɫɬɢ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɲɢɪɢɧɵ� ɫɩɟɤɬɪɚ� ɜɯɨɞɧɨɝɨ� ɫɢɝɧɚɥɚ� ɇɚ� ɨɫɧɨɜɟ� ɷɬɨɣ� ɫɯɟɦɵ� ɛɵɥ� ɪɚɡɪɚɛɨɬɚɧ� ɦɚɤɟɬ� ɧɚ�
ɩɟɱɚɬɧɨɣ�ɩɥɚɬɟ��ɫɯɟɦɚ�ɤɨɬɨɪɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ��� 

 

 
 

Ɋɢɫɭɧɨɤ���± Ɍɪɚɫɫɢɪɨɜɤɚ�ɩɟɱɚɬɧɨɣ�ɩɥɚɬɵ�ɦɚɤɟɬɚ�ɪɨɛɚɫɬɧɨɝɨ�ɧɟɥɢɧɟɣɧɨɝɨ�ɮɢɥɶɬɪɚ 
 

ɋɬɪɭɤɬɭɪɧɚɹ�ɫɯɟɦɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɜɤɥɸɱɚɥɚ�ɜ�ɫɟɛɹ��ɪɨɛɚɫɬɧɵɣ�ɧɟɥɢɧɟɣɧɵɣ�ɮɢɥɶɬɪ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɢɤɪɨɫɯɟɦɵ�Ʉ���ɅɆ����ɫ�ɌɌɅ-ɥɨɝɢɤɨɣ��ɩɨɥɟɜɵɯ�ɬɪɚɧɡɢɫɬɨɪɨɜ�ɆɈɉ�n-
ɤɚɧɚɥɶɧɵɯ�ɫ�ɢɡɨɥɢɪɨɜɚɧɧɵɦ�ɡɚɬɜɨɪɨɦ�BSS �����ɨɫɰɢɥɥɨɝɪɚɮ�ɋ�-�����ɝɟɧɟɪɚɬɨɪ�Ƚ�-15��ɫ�
ɦɚɤɫɢɦɚɥɶɧɨɣ�ɱɚɫɬɨɬɨɣ�����ɆȽɰ��ɜɢɞɟɨɤɚɦɟɪɚ�ɫ�ɪɚɡɥɢɱɧɨɣ�ɪɚɡɪɟɲɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ��



 

ɚ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɲɢɪɢɧɨɣ� ɫɩɟɤɬɪɚ� ɜɵɯɨɞɧɨɝɨ� ɫɢɝɧɚɥɚ� �19&-���'1�� ɢ� ɝɟɧɟɪɚɬɨɪ�
ɢɦɩɭɥɶɫɨɜ� �ɩɨɦɟɯ�� ɍɌɋ-�����ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɪɢɜɟɞɟɧɚ� ɫɬɪɭɤɬɭɪɧɚɹ� ɫɯɟɦɚ� ɨɛɨɪɭɞɨɜɚɧɢɹ�
ɷɤɫɩɟɪɢɦɟɧɬɚ� 

 

 
Ɋɢɫɭɧɨɤ���± ɋɬɪɭɤɬɭɪɧɚɹ�ɫɯɟɦɚ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ 

 
ɉɪɨɝɪɚɦɦɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɜɤɥɸɱɚɥɚ�ɜ�ɫɟɛɹ�� 
- ɩɨɥɭɱɟɧɢɟ�ɬɟɫɬɨɜɨɝɨ�ɢɡɨɛɪɚɠɟɧɢɹ�ɫ�ɜɢɞɟɨɤɚɦɟɪɵ��ɩɨɞɤɥɸɱɟɧɧɨɣ�ɤ�ɜɢɞɟɨɦɨɧɢɬɨɪɭ�

ɛɟɡ�ɧɚɥɢɱɢɹ�ɤɚɤɢɯ-ɥɢɛɨ�ɩɨɦɟɯ� 
- ɩɪɨɜɟɪɤɚ� ɪɚɛɨɬɵ� ɮɢɥɶɬɪɚ� ɩɪɢ ɧɚɥɢɱɢɢ� �ɩɨɞɤɥɸɱɟɧɢɢ� ɜɧɭɬɪɢɩɨɥɨɫɧɵɯ�

ɢɦɩɭɥɶɫɧɵɯ�ɩɨɦɟɯ�ɪɚɡɥɢɱɧɵɯ�ɱɚɫɬɨɬ�ɝɟɧɟɪɚɬɨɪɚ�ɢɦɩɭɥɶɫɨɜ�ȽɌɂ�ɍɌɋ-2010ɫ�ɢɡɦɟɧɟɧɢɟɦ�
ɱɚɫɬɨɬɵ�ɬɚɤɬɨɜɵɯ�ɢɦɩɭɥɶɫɨɜ�ɨɬ�ɝɟɧɟɪɚɬɨɪɚ�Ƚ�-����ɫ 

ɂɡɦɟɧɟɧɢɟ� ɫɩɟɤɬɪɚ� ɜɯɨɞɧɨɝɨ� ɫɢɝɧɚɥɚ� ɞɨɫɬɢɝɚɥɨɫɶ� ɩɭɬɟɦ� ɢɡɦɟɧɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ�
ɬɟɥɟɜɢɡɢɨɧɧɵɯ�ɥɢɧɢɣ�ɨɬ����ɞɨ�����ɌȼɅ��ɉɨɞɤɥɸɱɟɧɢɟ�ɢɦɩɭɥɶɫɧɨɣ�ɩɨɦɟɯɢ�ɩɪɨɜɨɞɢɥɨɫɶ�
ɫɨ� ɡɧɚɱɟɧɢɟɦ� ɱɚɫɬɨɬ� ɩɨɦɟɯ� ɪɚɜɧɵɦɢ� ����ɆȽɰ�� ���ɆȽɰ�� ���ɆȽɰ�� ����ɆȽɰ�� ȼ� ɬɚɛɥɢɰɟ� ��
ɩɪɢɜɟɞɟɧɵ� ɡɧɚɱɟɧɢɹ��ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� ɚ ɩɨ�ɨɫɰɢɥɥɨɝɪɚɦɦɟ� �ɪɢɫɭɧɨɤ�����
ɜɢɞɧɨ��ɱɬɨ�ɩɪɢ�ɩɨɞɤɥɸɱɟɧɢɢ�ɪɨɛɚɫɬɧɨɝɨ�ɧɟɥɢɧɟɣɧɨɝɨ�ɮɢɥɶɬɪɚ�ɢɫɱɟɡɚɸɬ�ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ�
ɢɦɩɭɥɶɫɧɵɟ� ɩɨɦɟɯɢ�� ɧɨ� ɩɪɢ� ɷɬɨɦ� ɩɪɨɢɫɯɨɞɢɬ� ɭɦɟɧɶɲɟɧɢɟ� ɭɪɨɜɧɹ� ɫɢɝɧɚɥɚ� ɧɚ� ��� �� ɜ�
ɨɬɥɢɱɢɟ�ɨɬ�ɢɫɯɨɞɧɨɝɨ�  

 
 

 
 

Ɋɢɫɭɧɨɤ���± ɂɡɨɛɪɚɠɟɧɢɟ�ɨɫɰɢɥɥɨɝɪɚɦɦɵ�ɩɪɢ�ɩɪɨɜɟɪɤɟ�ɪɚɛɨɬɵ�ɮɢɥɶɬɪɚ 
 



 

 
Ɍɚɛɥɢɰɚ�1 ± ɍɪɨɜɧɢ�ɫɢɝɧɚɥɨɜ�ɞɥɹ�����ɌȼɅ��ɩɪɢ�Umɜɵɯ ����ȼ��Uɢɦɩ�ɩɨɦ ����ȼ 
 

fɬɚɤɬ��ɆȽɰ 50 60 70 80 82,1 90 100 110 120 123,33 130 140 

Umɜɵɯ��ɜɢɞɟɨ��ȼ 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,85 0,75 0,7 0,5 0,2 

Umɜɵɯ��ɢɦɩ��
ɩɨɦɟɯɚ���������
ɆȽɰ��ȼ 

1,9 1,9 1,85 0,8 0,5 - - - - - - - 

Umɜɵɯ��ɢɦɩ��
ɩɨɦɟɯɚ��������
ɆȽɰ�� ȼ 

1,9 1,9 1,9 1,9 1,9 1,85 0,45 - - - - - 

Umɜɵɯ��ɢɦɩ��
ɩɨɦɟɯɚ��������
ɆȽɰ���ȼ 

1,9 1,9 1,9 1,9 1,9 1,9 1,9 1,85 1,78 0,45 - - 

Umɜɵɯ��ɢɦɩ��
ɩɨɦɟɯɚ���������
ɆȽɰ���ȼ 

- - - - - - - - - - - - 

 
ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ� ɜɵɯɨɞɧɨɝɨ� ɫɢɝɧɚɥɚ� ɨɬ� ɡɧɚɱɟɧɢɹ� ɬɚɤɬɨɜɨɣ�

ɱɚɫɬɨɬɵ�ɞɥɹ��ɪɚɡɥɢɱɧɵɯ�ɱɚɫɬɨɬ�ɢɦɩɭɥɶɫɧɨɣ�ɩɨɦɟɯɢ� 
 

 
 

Ɋɢɫɭɧɨɤ���± Ɂɚɜɢɫɢɦɨɫɬɶ�Umɜɵɯ�  ɨɬ�ɢɡɦɟɧɟɧɢɹ�ɬɚɤɬɨɜɨɣ�ɱɚɫɬɨɬɵ ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�
ɱɚɫɬɨɬ�ɢɦɩɭɥɶɫɧɨɣ�ɩɨɦɟɯɢ 

 
ɂɡ�ɪɢɫɭɧɤɚ�5 ɜɢɞɧɨ��ɱɬɨ�ɩɪɢ�ɩɪɢɛɥɢɠɟɧɢɢ�ɡɧɚɱɟɧɢɹ�ɬɚɤɬɨɜɨɣ�ɱɚɫɬɨɬɵ�ɤ��������ɆȽɰ�

ɩɪɨɢɫɯɨɞɢɬ�ɡɚɜɚɥ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɨ�ɡɧɚɱɟɧɢɹ��ɧɟ�ɩɪɟɜɵɲɚɸɳɟɝɨ�����ɨɬ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ��ɚ��
ɜɫɟ� ɫɢɝɧɚɥɵ� ɢɦɩɭɥɶɫɧɵɯ� ɩɨɦɟɯ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɸɬ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ�
ɬɟɨɪɟɬɢɱɟɫɤɢɟ� ɩɨɥɨɠɟɧɢɹ� ɨ� ɬɨɦ�� ɱɬɨ� ɬɚɤɬɨɜɚɹ� ɱɚɫɬɨɬɚ� ɩɟɪɟɤɥɸɱɟɧɢɹ� ɮɢɥɶɬɪɚ� ɞɨɥɠɧɚ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ���-ɬɢ�ɤɪɚɬɧɨɣ�ɲɢɪɢɧɟ�ɫɩɟɤɬɪɚ�ɜɯɨɞɧɨɝɨ�ɫɢɝɧɚɥɚ��Ⱥɧɚɥɨɝɢɱɧɵɟ�ɡɧɚɱɟɧɢɹ�
ɛɵɥɢ� ɩɨɥɭɱɟɧɵ�ɢ� ɞɥɹ� ɜɯɨɞɧɵɯ� ɫɢɝɧɚɥɨɜ� ɫ� ɞɪɭɝɨɣ�ɲɢɪɢɧɨɣ� ɫɩɟɤɬɪɚ�� Ɂɧɚɱɟɧɢɹ� ɬɚɤɬɨɜɵɯ�
ɱɚɫɬɨɬ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ�ɬɟɨɪɟɬɢɱɟɫɤɢɦ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɞɨɤɚɡɚɧɨ�� ɱɬɨ� ɪɨɛɚɫɬɧɵɣ� ɧɟɥɢɧɟɣɧɵɣ�
ɮɢɥɶɬɪ� ɫɩɨɫɨɛɟɧ� ɪɚɛɨɬɚɬɶ� ɜ� ɭɫɥɨɜɢɹɯ�ɢɡɦɟɧɹɸɳɟɝɨɫɹ� ɫɩɟɤɬɪɚ� ɜɯɨɞɧɨɝɨ� ɫɢɝɧɚɥɚ�� ɬɪɟɛɭɹ�
ɩɪɢ� ɷɬɨɦ� ɫɨɝɥɚɫɨɜɚɧɧɨɣ� ɱɚɫɬɨɬɵ� ɬɚɤɬɨɜɨɝɨ� ɝɟɧɟɪɚɬɨɪɚ� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ� ɩɪɢɜɟɞɟɧɧɵɟ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɥɭɱɟɧɧɵɯ� ɪɨɛɚɫɬɧɵɯ� ɫɢɫɬɟɦ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ�
ɭɜɟɥɢɱɟɧɢɟ� ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɡɜɟɫɬɧɵɦɢ� ɫɬɪɭɤɬɭɪɚɦɢ� ɦɨɠɟɬ�
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Annotation 

The results of experiments on increase of a noise stability  videosystems of  means of the 

nonlinear filter with the changing cut frequency are given in a work. 

Keywords: robastny filtration, processing of signals, increase of a noise stability, signal 

range. 
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Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɧɚɩɪɹɠɟɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɷɥɟɦɟɧɬɨɜ�ɪɟɞɭɤɬɨɪɚ�Ⱦɠɟɦɫɚ�ɩɪɢ�ɪɚɫɱɟɬɟ�

ɧɚ� ɩɪɨɱɧɨɫɬɶ�� ɜ� ɧɚɱɚɥɟ�� ɨɩɪɟɞɟɥɢɦ� ɡɧɚɱɟɧɢɹ� ɞɟɣɫɬɜɭɸɳɢɯ� ɫɢɥ� ɢɫɯɨɞɹ� ɢɡ� ɭɫɥɨɜɢɹ�
ɪɚɜɧɨɜɟɫɢɹ��ɪɢɫɭɧɨɤ���� 

Ⱦɥɹ� ɷɬɨɝɨ� ɩɟɪɟɧɟɫɟɦ� ɫɢɥɵ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� Ɋ3�� ɞɟɣɫɬɜɭɸɳɢɟ� ɨɬ� ɜɟɞɭɳɟɝɨ� ɜɚɥɚ�
ɥɟɝɤɨɦɨɛɢɥɹ��ɧɚ�ɩɥɚɧɟɬɚɪɧɵɟ�ɤɨɥɟɫɨ����ɬ�ɟ��ɤɚɤ�ɫɢɥɭ� ɞɟɣɫɬɜɭɸɳɭɸ�ɧɚ�ɩɥɚɧɟɬɚɪɧɨɟ�ɤɨɥɟɫɨ�
ɫɨ�ɫɬɨɪɨɧɵ�ɫɨɥɧɟɱɧɨɝɨ��ɭɩɪɚɜɥɹɸɳɟɝɨ�ɤɨɥɟɫɚ��ɧɚ�ɩɥɚɧɟɬɚɪɧɨɟ�ɤɨɥɟɫɨ����ɇɚ�ɩɥɚɧɟɬɚɪɧɨɟ�







 

 

 

 

 

Annotation 

In this article concerned questions high power analysis mechanical differential James with 

two-wheel drive. Specified value operative on planetary wheels, on differential crown wheel. It 

was an attempt to determine the values of these forces as an example. 

Key words: differential James, mechanical analysis, two-wheel drive, mechanism of space. 
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Ԧɧɞɿɪɿɫɬɟɪɞɿ� ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ� Ԕɚɡɚԕɫɬɚɧ� Ɋɟɫɩɭɛɥɢɤɚɫɵɧɵԙ� ɞɚɦɭ� ɠɨɥɞɚɪɵɧɵԙ� ɛɿɪ�

ɛɚԑɵɬɵ� ɛɨɥɵɩ� ɬɚɛɵɥɚɞɵ�� Ԕɚɡɿɪɝɿ� ɬɚԙɞɚ� ɨɫɵ� ɦԥɫɟɥɟɧɿ� ɲɟɲɭ� ԛɲɿɧ� ԧɧɞɿɪɿɫɬɟ� ԕɚɞɚԑɚɥɚɭ�
ɛɚɫԕɚɪɭ�ɠԛɣɟɥɟɪɿɧ�ԕɨɥɞɚɧɚɞɵ� 

Ԕɚɡɚԕɫɬɚɧ� Ɋɟɫɩɭɛɥɢɤɚɫɵ� ԧɡɿɧɿԙ� ɞɚɦɭ� ԑɚɫɵɪɵɧɞɚ� ɯɚɥɵԕɬɵԙ� ɠɚԑɞɚɣɵɧ� ɠɚԕɫɚɪɬɭ��
ɤԛɪɞɟɥɿ� ɠԝɦɵɫɬɚɪɞɵ� ɚɜɬɨɦɚɬɬɵ� ɬԛɪɞɟ� ɛɚɫԕɚɪɵɥɭɵɧ� ԕɚɞɚԑɚɥɚɩ� ɠɵɥ� ɫɚɣɵɧ� ɧԥɬɢɠɟɫɿɧ�
ɚɪɬɬɵɪɭɞɚ� 

Ɉɩɟɪɚɬɨɪ�ɩɭɥɶɬɿɧ�ɠɚɪɵԕɬɚɧɞɵɪɭԑɚ�ԛɥɤɟɧ�ɬɚɥɚɩɬɚɪ�ԕɨɣɵɥɚɞɵ��ɨɥɚɪ�ɦɵɧɚɥɚɪ� 
1) ɀԝɦɵɫ�ɨɪɧɵɧɵԙ�ɠɚɪɵԕɬɚɧɭ�ɞɟԙɝɟɣɿ�ɠɨԑɚɪɵ�ɛɨɥɭɵ�ԕɚɠɟɬ� 
2) ɀɚɪɵԕɬɵԙ�ɛɿɪɤɟɥɤɿ�ɬԛɫɭɿ� 
3) Ʉԧɥɟԙɤɟɥɟɪɞɿԙ�ɠɨԕ�ɛɨɥɭɵ� 
4) ɀɚɪɵԕɬɚɧɭɞɵԙ�ɭɚԕɵɬ�ɛɨɵɧɲɚ�ɬԝɪɚԕɬɵ�ɛɨɥɭɵ� 
5) ɗɥɟɤɬɪ�ɠԥɧɟ�ԧɪɬ�ԕɚɭɿɩɫɿɡɞɿɝɿ��ԕɚɪɚɩɚɣɵɦɞɵɥɵԑɵ��ɵԙԑɚɣɥɵɥɵԑɵ� 
Ȼԧɥɦɟɧɿԙ� ɛɿɪ� ɠɚԑɵɧɞɚ� ɬɚɛɢԑɢ� ɠɚɪɵԕɬɚɧɭ� ԕɨɥɞɚɧɵɥɚɞɵ�� Ԕɨɥɦɟɧ� ɠɚɫɚɥԑɚɧ�

ɠɚɪɵԕɬɚɧɭɞɚ� ɟԙ� ɚɥɞɵɦɟɧ� ɥɸɦɟɧɟɫɰɟɧɬɬɿɤ� ɲɚɦɞɚɪ� ԕɨɥɞɚɧɵɥɚɞɵ�� ɨɥɚɪɞɵԙ� ɠɚɪɵԕ�
ԕɚɣɬɚɪɭɵ� ԧɬɟ� ɠɨԑɚɪɵ� ɛɨɥɵɩ� ɬɚɛɵɥɚɞɵ�� Ȼɿɡɞɿԙ� ɠɚԑɞɚɣɞɚ� ɟԙ� ɨɪɵɧɞɵɫɵ� ɥɸɦɢɧɟɫɰɟɧɬɬɿ�
ɥɚɦɩɚ�ɅȻ�ɠԥɧɟ�ɅɌȻ�ԕɨɥɞɚɧɵɥɚɞɵ��ԕɭɚɬɬɚɪɵ��������ɧɟɦɟɫɟ����ȼɬ 

Ԕɚɥɵɩɬɵ� ɟԙɛɟɤ� ɠɚԑɞɚɣɥɚɪɵ� ԛɲɿɧ� ɠԝɦɵɫ� ɨɪɧɵɧɵԙ� ɞԝɪɵɫ� ɠɚɪɵԕɬɚɧɞɵɪɵɥɭɵɧɵԙ�
ɦԥɧɿ�ɡɨɪ� 

ɌɌɋ�ɛɚɫԕɚɪɭ� ɩɭɥɶɬɿɧɿԙ� ɛԧɥɦɟɫɿ� ɤԛɧɞɿɡ� ɬɚɛɢԑɢ�ɠɚɪɵԕɩɟɧ�ɠɚɪɵԕɬɚɧɞɵɪɵɥɚɞɵ�� ɛɿɪɚԕ�
ɠԝɦɵɫ� ɤɟɡɟɤɬɿ-ɬԥɭɥɿɤɬɿ� ɠɨɫɩɚɪɞɚ� ɨɪɵɧɞɚɥԑɚɧɞɵԕɬɚɧ� ɤɟɲɤɿ� ɠԥɧɟ� ɬԛɧɝɿ� ɭɚԕɵɬɬɚ�
ɠɚɪɵԕɬɚɧɞɵɪɭ�ɠɚɫɚɧɞɵ�ɛɨɥɵɩ�ɤɟɥɟɞɿ�� 

Ԧɧɞɿɪɿɫ� ԑɢɦɚɪɚɬɬɚɪɵɧɵԙ� ɠɚɪɵԕɬɚɧɭɵ� ɤɟɥɟɫɿ� ɧɟɝɿɡɝɿ� ɬɚɥɚɩɬɚɪԑɚ� ɠɚɭɚɩ� ɛɟɪɭɿ� ɬɢɿɫ��
ɠɚɪɵԕɬɚɧɭ� ɠɟɬɤɿɥɿɤɬɿ� ɠԥɧɟ� ɛɿɪɿԙԑɚɣ� ɛɨɥɭɵ� ɤɟɪɟɤ�� ɲɟɤɬɟɧ� ɬɵɫ� ɠɚɪɵԕ�� ԕɚɥɵԙ� ɠԥɧɟ� ɬɟɡ�
ɤԧɥɟԙɤɟ�ɬɭɞɵɪɦɚɭ�ɤɟɪɟɤ��ɠɚɪɵԕ�ɚԑɵɧɵɧɵԙ�ɞԝɪɵɫ�ɛɚԑɵɬɵ� 



 

. ɀɚɥɩɵ�ɛɿɪԕɚɥɵɩɬɵ�ɠɚɪɵԕɬɚɧɭɞɵ�ɟɫɟɩɬɟɭɞɟ�ɧɟɝɿɡ�
ɪɟɬɿɧɞɟ� ɠɚɪɵԕ� ɚԑɵɧɵ� ԥɞɿɫɿɧ� ɚɥɭԑɚ� ɛɨɥɚɞɵ�� Ȼɿɪ� ɲɚɦɧɵԙ� ɠɚɪɵԕ� ɚԑɵɧɵ� ɤɟɥɟɫɿ� ɮɨɪɦɭɥɚ�
ɛɨɣɵɧɲɚ�ɚɧɵԕɬɚɥɚɞɵ 
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N

KZS
  (1) 

ɦԝɧɞɚԑɵ�  ±  ɧɨɪɦɚɥɚɧԑɚɧ�PLQ�ɠɚɪɵԕɬɚɥԑɚɧɞɵԕ�� 
S  ± ɠɚɪɵԕɬɚɥɚɬɵɧ�ɛԧɥɦɟɧɿԙ�ɚɭɞɚɧɵ� 
Z  ± PLQ�ɠɚɪɵԕɬɚɧɭ�ɤɨɷɮɮɢɰɢɟɧɬɿ� 
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This article describes the way the organization of artificial and natural lighting and 

calculation methods. 
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ɇɟɜɵɫɨɤɨɟ� ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ� ɪɟɥɟɣɧɵɯ� ɋɀȺɌ�� ɛɨɥɶɲɚɹ� ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ� ɢ�

ɡɧɚɱɢɬɟɥɶɧɵɣ� ɪɚɫɯɨɞ� ɞɟɮɢɰɢɬɧɵɯ� ɦɟɬɚɥɥɨɜ�� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɜɵɫɨɤɚɹ� ɧɚɞɟɠɧɨɫɬɶ�
ɨɛɭɫɥɨɜɥɢɜɚɸɬ� ɩɪɚɤɬɢɱɟɫɤɭɸ� ɧɟɪɚɡɪɟɲɢɦɨɫɬɶ� ɜɜɟɞɟɧɢɹ� ɜ� ɬɚɤɢɯ� ɫɢɫɬɟɦɚɯ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɢ� ɫɬɪɭɤɬɭɪɧɨɣ� ɢɡɛɵɬɨɱɧɨɫɬɢ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɞɥɹ� ɫɨɡɞɚɧɢɹ�
ɧɟɨɛɫɥɭɠɢɜɚɟɦɵɯ�ɫɢɫɬɟɦ� 

ɉɨ� ɦɧɟɧɢɸ� ɪɚɡɪɚɛɨɬɱɢɤɨɜ�� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɢ� ɨɛɳɚɹ� ɛɟɡɨɬɤɚɡɧɨɫɬɶ� ɫɢɫɬɟɦ�
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ� �Ɇɉɐ�� ɛɨɥɟɟ� ɜɵɫɨɤɚ�� ɱɟɦ� ɭ� ɪɟɥɟɣɧɵɯ� ɫɢɫɬɟɦ� �Ɋɋ���
Ɍɚɤ��ɞɥɹ�ɹɩɨɧɫɤɨɣ�ɫɢɫɬɟɦɵ�SMILE ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɨɩɚɫɧɵɯ�ɨɬɤɚɡɨɜ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ��
1,6 10-10 - 5,8 10-12 ɱ-1�� ɚ� ɡɚɳɢɬɧɵɯ� ± ɜ� ɩɪɟɞɟɥɚɯ� � 10-7 ± 4,8 10-9 ɱ-1�� ɱɬɨ� ɦɟɧɶɲɟ� ɧɚ� ɞɜɚ�
ɩɨɪɹɞɤɚ��ɱɟɦ�ɭ�ɫɭɳɟɫɬɜɭɸɳɢɯ�Ɋɋ� 

Ɋɚɡɪɚɛɨɬɤɚ�ɧɨɜɵɯ�ɪɟɥɟɣɧɵɯ�ɫɢɫɬɟɦ�ɗɐ�ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ�ɡɚɦɟɬɧɵɦ�ɪɨɫɬɨɦ�ɫɬɨɢɦɨɫɬɢ�
ɚɩɩɚɪɚɬɭɪɵ�� Ɍɚɤ�� ɫɪɟɞɧɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɟɥɟ� ɧɚ� ɨɞɧɭ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɭɸ� ɫɬɪɟɥɤɭ� ɜ�
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɗɐ�� ɫɢɫɬɟɦɚɯ� ȻɆɊɐ� ɢ� ɗɐɂ� ɫɨɨɬɧɨɫɢɬɫɹ� ɜ� ɩɪɨɩɨɪɰɢɢ� �������������
ɍɫɬɨɣɱɢɜɚɹ� ɬɟɧɞɟɧɰɢɹ� ɫɧɢɠɟɧɢɹ� ɫɬɨɢɦɨɫɬɢ� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ� ɫɢɫɬɟɦ� ɀȺɌ� ɩɪɢ�
ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɪɚɫɲɢɪɟɧɢɢ� ɢɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɨɩɪɟɞɟɥɹɟɬ� ɩɨɜɵɲɟɧɢɟ�
ɬɟɦɩɨɜ�ɜɧɟɞɪɟɧɢɹ�ɢɯ�ɧɚ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ�>����@. 

. ȼ�
ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ�ɢ�ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ�ɚɩɩɚɪɚɬɭɪɟ�ɋɀȺɌ�ɨɫɧɨɜɧɨɣ�ɜɤɥɚɞ�ɜ�ɫɭɦɦɚɪɧɭɸ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɨɬɤɚɡɨɜ�ɜɧɨɫɹɬ�ɢɧɬɟɝɪɚɥɶɧɵɟ�ɦɢɤɪɨɫɯɟɦɵ��ɇɚɩɪɢɦɟɪ��ɜ�ɛɥɨɤɚɯ�ɢ�ɦɨɞɭɥɹɯ�
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ�ȺȻ�ɧɚ�ɦɢɤɪɨɫɯɟɦɵ�ɫ�ɢɯ�ɩɚɣɤɨɣ�ɩɪɢɯɨɞɢɬɫɹ�ɨɬ����ɞɨ����ɩɪɨɰɟɧɬɨɜ�ɨɬ�
ɨɛɳɟɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɨɬɤɚɡɨɜ�� ɚ� ɧɚ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ� ɩɪɢɛɨɪɵ� ± ɞɨ� �-3 %. 
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɨɬɤɚɡɨɜ� ɢɡɞɟɥɢɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɬɟɯɧɢɤɢ�
ɨɩɪɟɞɟɥɹɸɬɫɹ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɢɫɩɵɬɚɧɢɣ� ɧɚ� ɡɚɜɨɞɚɯ�ɢɡɝɨɬɨɜɢɬɟɥɹɯ�� ɚ�
ɬɚɤɠɟ�ɢɫɩɵɬɚɧɢɣ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢɡɞɟɥɢɣ�ɩɨɬɪɟɛɢɬɟɥɹɦɢ�>����@��ɂɫɩɵɬɚɧɢɹ�ɩɪɨɜɨɞɹɬ�ɩɪɢ�
ɧɨɦɢɧɚɥɶɧɨɣ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɟ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ���0ɋ�
�ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɨɬɤɚɡɨɜ� ± 0�� ɢɥɢ� ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɣ� ɩɨ� ɬɟɯɧɢɱɟɫɤɢɦ� ɭɫɥɨɜɢɹɦ�
ɬɟɦɩɟɪɚɬɭɪɟ� ɞɥɹ� ɤɨɧɤɪɟɬɧɵɯ� ɬɢɩɨɧɨɦɢɧɚɥɨɜ� ɢɧɬɟɝɪɚɥɶɧɵɯ� ɦɢɤɪɨɫɯɟɦ� ɢ� ɬɢɩɨɜ�
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɩɪɢɛɨɪɨɜ� � ɇ��� Ɉɞɧɚ� ɢɡ� ɷɬɢɯ� ɰɢɮɪ� ɨɛɵɱɧɨ� ɢ� ɩɭɛɥɢɤɭɟɬɫɹ� ɜ�

ɫɩɪɚɜɨɱɧɢɤɚɯ��ȼ�ɬɚɛɥ����ɩɪɢɜɟɞɟɧɵ�ɭɫɪɟɞɧɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ�ɨɬɤɚɡɨɜ� 0  ɩɨ�
ɜɢɞɚɦ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɢɡɞɟɥɢɣ� 

Ⱦɥɹ� ɪɚɫɱɟɬɚ� ɩɨ� ɫɩɪɚɜɨɱɧɵɦ� ɞɚɧɧɵɦ� ɨɠɢɞɚɟɦɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɨɬɤɚɡɨɜ� � ɜ�
ɤɨɧɤɪɟɬɧɵɯ� ɭɫɥɨɜɢɹɯ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɢɫɩɨɥɶɡɭɸɬ� ɩɨɩɪɚɜɨɱɧɵɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ��
ɩɨɞɫɬɚɜɥɹɟɦɵɟ�ɜ�ɮɨɪɦɭɥɭ 



 

l
l          (1) 

Ⱦɥɹ�ɞɢɨɞɨɜ�ɢ�ɛɢɩɨɥɹɪɧɵɯ�ɬɪɚɧɡɢɫɬɨɪɨɜ��ɷɬɚ�ɮɨɪɦɭɥɚ�ɢɦɟɟɬ�ɜɢɞ� 
 

S1        (2) 

ɝɞɟ�  ± ɤɨɷɮɮɢɰɢɟɧɬ�ɪɟɠɢɦɚ��ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɢ��ɬɨɤɚ��ɢ��ɢɥɢ��

ɬɟɦɩɟɪɚɬɭɪɵ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��  ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɭɱɢɬɵɜɚɸɳɢɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�
ɧɚɡɧɚɱɟɧɢɟ� ɩɪɢɛɨɪɚ��  ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɜɟɥɢɱɢɧɵ� ɦɚɤɫɢɦɚɥɶɧɨ�

ɞɨɩɭɫɬɢɦɨɣ� ɩɨ� Ɍɍ� ɧɚɝɪɭɡɤɢ� ɩɨ� ɦɨɳɧɨɫɬɢ� ɪɚɫɫɟɹɧɢɹ� �ɬɨɤɭ��� 1S  ± ɤɨɷɮɮɢɰɢɟɧɬ��
ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɜɟɥɢɱɢɧɵ�ɨɬɧɨɲɟɧɢɹ�ɪɚɛɨɱɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɤ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɦɭ�ɩɨ�
Ɍɍ��  ± ɤɨɷɮɮɢɰɢɟɧɬ��ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɭɫɥɨɜɢɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ� 

Ʉɨɷɮɮɢɰɢɟɧɬ�  ɛɟɪɟɬɫɹ� ɪɚɜɧɵɦ� ɟɞɢɧɢɰɟ� ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɢɡɞɟɥɢɣ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɢɯ�ɜ�ɫɬɚɰɢɨɧɚɪɧɨɣ�ɚɩɩɚɪɚɬɭɪɟ��ɩɪɢɦɟɧɹɟɦɨɣ�ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ��ɢ�
ɪɚɜɧɵɦ�����ɞɥɹ�ɩɨɞɜɢɠɧɨɣ�ɚɩɩɚɪɚɬɭɪɵ��ȼ�ɩɟɪɟɧɨɫɧɨɣ�ɚɩɩɚɪɚɬɭɪɟ�ɷɬɨɬ�ɤɨɷɮɮɢɰɢɟɧɬ�ɪɚɜɟɧ�
���� ɞɥɹ� ɢɧɬɟɝɪɚɥɶɧɵɯ�ɦɢɤɪɨɫɯɟɦ� ɢ� ���� ɞɥɹ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɩɪɢɛɨɪɨɜ��Ⱦɥɹ� ɩɨɥɟɜɵɯ�

ɬɪɚɧɡɢɫɬɨɪɨɜ�ɧɟ�ɭɱɢɬɵɜɚɸɬɫɹ�ɤɨɷɮɮɢɰɢɟɧɬɵ�  ɢ� 1S ��ɚ�ɞɥɹ�ɬɢɪɢɫɬɨɪɨɜ�  ɢ� 1S ��Ⱦɥɹ�
ɫɬɚɛɢɥɢɬɪɨɧɨɜ�ɢ�ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɯ�ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ�ɩɪɢɛɨɪɨɜ�ɭɱɢɬɵɜɚɸɬɫɹ�ɬɨɥɶɤɨ�  

ɢ� . 
ȿɫɥɢ� ɢɧɬɟɝɪɚɥɶɧɵɟ� ɦɢɤɪɨɫɯɟɦɵ� ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ� ɜ� ɨɛɥɟɝɱɟɧɧɵɯ� ɪɟɠɢɦɚɯ�� ɢɥɢ�

ɩɪɨɜɨɞɹɬɫɹ�ɫɩɟɰɢɚɥɶɧɵɟ�ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɧɚɞɟɠɧɨɫɬɢ�ɚɩɩɚɪɚɬɭɪɵ��ɜɯɨɞɧɨɣ�
ɤɨɧɬɪɨɥɶ�� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɨɬɛɪɚɤɨɜɨɱɧɵɟ� ɢɫɩɵɬɚɧɢɹ� ɩɥɚɬ�� ɭɡɥɨɜ�� ɛɥɨɤɨɜ� ɢ� ɬ�ɞ��� ɞɥɹ�

ɨɩɪɟɞɟɥɟɧɢɹ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɨɬɤɚɡɨɜ� �� ɬɨ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�

ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɨɩɪɚɜɨɱɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� �� ɜɵɛɢɪɚɟɦɵɣ�ɢɡ� ɫɥɟɞɭɸɳɢɯ� ɞɢɚɩɚɡɨɧɨɜ�
ɟɝɨ�ɡɧɚɱɟɧɢɹ������- 0,4 ± ɩɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɦɢɤɪɨɫɯɟɦ�ɜ�ɨɛɥɟɝɱɟɧɧɵɯ�ɪɟɠɢɦɚɯ������- 0,7 ± 
ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɤɨɦɩɥɟɤɫɚ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�� ���� - 0,3 ± ɩɪɢ� ɫɨɜɦɟɫɬɧɨɦ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɭɤɚɡɚɧɧɵɯ� ɦɟɪ�� ɉɪɢ� ɪɚɫɱɟɬɟ� ɫɭɦɦɚɪɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɨɬɤɚɡɨɜ�
ɚɩɩɚɪɚɬɭɪɵ� ɩɪɢɦɟɧɹɸɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɞɜɚ� ɤɨɷɮɮɢɰɢɟɧɬɚ��  ± ɤɨɷɮɮɢɰɢɟɧɬ��
ɭɱɢɬɵɜɚɸɳɢɣ� ɧɚɥɢɱɢɟ� ɚɦɨɪɬɢɡɚɰɢɢ� ɚɩɩɚɪɚɬɭɪɵ� ɢ� . . ± ɤɨɷɮɮɢɰɢɟɧɬ� ɤɚɱɟɫɬɜɚ�
ɨɛɫɥɭɠɢɜɚɧɢɹ� ɚɩɩɚɪɚɬɭɪɵ��Ⱦɥɹ� ɚɩɩɚɪɚɬɭɪɵ�ɋɀȺɌ� ɛɟɪɟɬɫɹ� �   � ����� ɢ� . = 0,5. 
ȼɧɟɲɧɢɦɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ� ɜɨɡɞɟɣɫɬɜɢɹɦɢ ɜ� ɦɢɤɪɨɫɯɟɦɚɯ� ɢ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ�
ɩɪɢɛɨɪɚɯ�ɜɵɡɵɜɚɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɞɟɝɪɚɞɚɰɢɨɧɧɵɟ�ɩɪɨɰɟɫɫɵ��ɫɨɡɞɚɸɳɢɟ�ɩɪɟɞɩɨɫɵɥɤɢ�ɞɥɹ�
ɨɬɤɚɡɨɜ��Ɍɨɤɨɜɵɟ�ɩɟɪɟɝɪɭɡɤɢ�ɤɨɧɬɚɤɬɨɜ�ɩɪɢɜɨɞɹɬ�ɤ�ɬɟɩɥɨɩɟɪɟɧɨɫɭ�ɫ�ɩɪɢɜɚɪɤɨɣ�ɤɨɧɬɚɤɬɨɜ�
ɢɥɢ� ɢɯ� ɪɚɡɨɝɪɟɜɨɦ� ɞɭɝɨɜɵɦ� ɪɚɡɪɹɞɨɦ�� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɬɨɤɨɜɵɯ� ɲɭɦɨɜ�� ɭɫɤɨɪɟɧɢɸ�
ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ�ɷɪɨɡɢɢ�>����@� 

Ⱦɨɩɭɫɤɚɟɦɵɟ� ɡɧɚɱɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɧɚ� ɢɧɬɟɝɪɚɥɶɧɵɟ� ɦɢɤɪɨɫɯɟɦɵ� ɢ�
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ� ɩɪɢɛɨɪɵ� ɜ� ���-�� ɪɚɡɚ� ɛɨɥɶɲɟ�� ɱɟɦ� ɞɥɹ� ɚɩɩɚɪɚɬɭɪɵ� ɀȺɌ�� ɂɡ-ɡɚ�
ɨɝɪɚɧɢɱɟɧɢɹ� ɩɨ� ɧɢɠɧɟɦɭ� ɡɧɚɱɟɧɢɸ� ɪɚɛɨɱɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ 450 ɋ� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ� ɢ�
ɨɞɧɨɤɪɢɫɬɚɥɶɧɵɟ� ɗȼɆ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɬɨɥɶɤɨ� ɜ� ɚɩɩɚɪɚɬɭɪɟ� ɀȺɌ� ɢɫɩɨɥɧɟɧɢɹ� ɍ��
Ɉɫɧɨɜɧɵɦɢ� ɩɪɢɱɢɧɚɦɢ� ɨɬɤɚɡɨɜ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɩɪɢɛɨɪɨɜ� � ɢ� ɢɧɬɟɝɪɚɥɶɧɵɯ� ɫɯɟɦ�
ɹɜɥɹɸɬɫɹ�� ɞɟɮɟɤɬɵ� ɦɟɬɚɥɥɢɡɚɰɢɢ� ± ���� ɢ� ɜɧɭɬɪɟɧɧɢɯ� ɜɵɜɨɞɨɜ� ����� ɞɟɮɟɤɬɵ� ɜ� ɫɛɨɪɤɟ�
ɤɨɪɩɭɫɚ� ± ���� ɢ� ɢɡɦɟɧɟɧɢɟ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ± ����� ɩɨɜɟɪɯɧɨɫɬɧɵɟ�
ɧɚɪɭɲɟɧɢɹ� ɢ� ɧɟɫɨɜɦɟɳɟɧɢɹ� ± ɩɨ� ���� ɞɟɮɟɤɬɵ� ɨɤɢɫɥɚ� ɢ� ɧɟ� ɝɟɪɦɟɬɢɱɧɨɫɬɶ� ± ɩɨ� ����
ɉɨɜɵɲɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ� ɦɨɧɬɚɠɚ� ɢ� ɫɧɢɠɟɧɢɟ� ɩɢɬɚɸɳɢɯ� ɧɚɩɪɹɠɟɧɢɣ� ɢɧɬɟɝɪɚɥɶɧɵɯ� ɫɯɟɦ�
ɬɚɤɠɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɨɫɬɭ� ɜɥɢɹɧɢɹ� ɜɧɭɬɪɟɧɧɢɯ� ɩɨɦɟɯ� ɧɚ� ɪɚɛɨɬɭ� ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ�
ɭɫɬɪɨɣɫɬɜ��ɉɨɦɟɯɢ�ɜɨɡɧɢɤɚɸɬ�ɜ�ɤɪɢɫɬɚɥɥɚɯ�ɢɧɬɟɝɪɚɥɶɧɵɯ�ɦɢɤɪɨɫɯɟɦ�ɩɪɢ�ɩɨɞɤɥɸɱɟɧɢɹɯ�
ɥɨɝɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɢ� ɩɪɨɹɜɥɹɸɬɫɹ� ɜ� ɜɢɞɟ� ɩɟɪɟɤɪɟɫɬɧɵɯ� ɟɦɤɨɫɬɧɵɯ� ɧɚɜɨɞɨɤ��



 

ɢɦɩɭɥɶɫɧɵɯ� ɢɧɞɭɤɬɢɜɧɵɯ� ɢ� ɤɨɧɞɭɤɬɢɜɧɵɯ� ɩɨɦɟɯ� ɜ� ɲɢɧɚɯ� ɩɢɬɚɧɢɹ� ɢ� ɡɚɡɟɦɥɟɧɢɹ��
ȼɟɪɨɹɬɧɨɫɬɶ� ɩɪɚɜɢɥɶɧɨɝɨ� ɩɟɪɟɤɥɸɱɟɧɢɹ� ɥɨɝɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ� ɡɚɜɢɫɢɬ� ɨɬ� ɱɢɫɥɚ�
ɷɥɟɦɟɧɬɨɜ�ɢ�ɭɫɪɟɞɧɟɧɧɨɝɨ�ɲɚɝɚ�ɢɯ�ɪɚɡɦɟɳɟɧɢɹ�ɧɚ�ɤɪɢɫɬɚɥɥɟ��ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�
ɲɢɧ�ɩɢɬɚɧɢɹ�ɢ�ɡɚɡɟɦɥɟɧɢɹ��ɥɢɧɢɣ�ɫɜɹɡɢ�ɦɟɠɞɭ�ɷɥɟɦɟɧɬɚɦɢ��ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�
ɤɪɢɫɬɚɥɥɚ�� ɨɬ� ɯɚɪɚɤɬɟɪɚ� ɜɯɨɞɧɵɯ� ɫɢɝɧɚɥɨɜ� ɢ� ɬɢɩɚ� ɪɟɚɥɢɡɭɟɦɨɣ� ɥɨɝɢɱɟɫɤɨɣ� ɮɭɧɤɰɢɢ��
ɬɟɦɩɟɪɚɬɭɪɵ��ɧɚɩɪɹɠɟɧɢɹ�ɩɢɬɚɧɢɹ�>����@� 

 Ɉɛɨɫɧɨɜɚɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɨɫɬɟɩɟɧɧɨɣ� ɡɚɦɟɧɨɣ� ɪɟɥɟɣɧɵɯ� ɫɢɫɬɟɦ� ɠ�ɞ��
ɚɜɬɨɦɚɬɢɤɢ�ɢ� ɬɟɥɟɦɟɯɚɧɢɤɢ�ɧɚ� ɫɢɫɬɟɦɵ�ɫ�ɧɨɜɨɣ� ɷɥɟɦɟɧɬɧɨɣ�ɛɚɡɨɣ�� ɬ�ɟ�� ɛɟɫɤɨɧɬɚɤɬɧɵɟ� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɦɚɤɫɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɛɟɫɤɨɧɬɚɤɬɧɵɯ� ɩɪɢɛɨɪɨɜ�� Ɉɬɪɚɠɟɧɵ�
ɪɚɛɨɬɵ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ�� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ� ɞɥɹ� ɩɨɫɬɪɨɟɧɢɹ�
ɫɨɜɪɟɦɟɧɧɵɯ� ɫɢɫɬɟɦ� ɞɢɫɩɟɬɱɟɪɫɤɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ�� ȼ� ɬɚɛɥɢɱɧɨɣ� ɮɨɪɦɟ� ɩɪɢɜɟɞɟɧɵ�
ɩɚɪɚɦɟɬɪɵ� ɩɨɬɨɤɚ� ɨɬɤɚɡɨɜ� ɛɟɫɤɨɧɬɚɤɬɧɨɣ� ɚɩɩɚɪɚɬɭɪɵ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɫɢɫɬɟɦ�
ɞɢɫɩɟɬɱɟɪɫɤɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ�� ɗɬɨ� ɩɨɡɜɨɥɢɥɨ� ɫɞɟɥɚɬɶ� ɡɚɤɥɸɱɟɧɢɟ�� ɱɬɨ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɢ�
ɨɛɳɚɹ� ɛɟɡɨɬɤɚɡɧɨɫɬɶ� ɫɢɫɬɟɦ� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ� ɛɨɥɟɟ� ɜɵɫɨɤɚ� ɱɟɦ� ɭ�
ɫɭɳɟɫɬɜɭɸɳɢɯ�ɪɟɥɟɣɧɵɯ�ɫɢɫɬɟɦ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

��� Ȼɟɫɬɟɦɶɹɧɨɜ�ɉ�Ɏ��Ɇɟɬɨɞɵ� ɩɨɜɵɲɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ� ɫɢɫɬɟɦ�
ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ��Ⱦɢɫɫ��ɧɚ�ɫɨɢɫɤɚɧɢɟ�ɭɱ��ɫɬɟɩɟɧɢ�ɞɨɤɬɨɪɚ�
ɬɟɯɧ��ɧɚɭɤ�± Ɇ���ɆɂɂɌ������� 

��� Ȼɨɪɨɜɤɨɜ� ɘ�Ƚ��� Ƚɨɪɟɥɢɤ� $�%��� Ȼɚɥɚɛɚɧɨɜ�� ɂ�ȼ�� Ɇɟɬɨɞɢɤɚ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ� ɫɢɫɬɟɦ� ɞɢɫɩɟɬɱɟɪɫɤɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ� ���
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɫɢɫɬɟɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� Ɇɟɠɜɭɡ�� ɫɛɨɪɧɢɤ� ɧɚɭɱɧ��
ɬɪɭɞɨɜ. ± Ɇ���ɊȽɈɌɍɉɋ������� 

��� Ȼɭɪɰɟɜ� ȼ�Ʉ��� ɋɜɟɱɚɪɧɢɤ� Ⱦ�ȼ�� Ɉ� ɧɚɞɟɠɧɨɫɬɢ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɢɫɬɟɦ�
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɤɨɧɬɪɨɥɹ�ɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ����ɉɪɢɛɨɪɨɫɬɪɨɟɧɢɟ������� ± ʋ�� 

 
 

 

 

 

 

 

Annotation 
Legitimacy of conception of dangerous and protective refuses comes into question at the 

estimation of safety systems railway automats and teleautomatics. An error is estimated in the 

calculations of strength security systems railway automats and teleautomatics, dangerous 

refuses based on conception. Computer models are investigational, the numeral values of 

indexes of safety are got systems railway automats and teleautomatics: probability of the 

dangerous state systems railway automats and teleautomatics; factor of safety; probability of 

safe work of the system. 

Keywords: microprocessor-based centralization, relay, electric centralization, loading. 
 
 
 
 
 



 

 

 

  

  

  

 

 

 

 

 

 

 

 
Ɇɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɶ� ɩɪɢɯɨɞɚ� ɝɟɥɢɨɪɟɫɭɪɫɨɜ� ɧɚ� ɩɪɢɟɦɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�

ɫɨɥɧɟɱɧɨɣ� ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� �ɋɎɗɋ�� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ�
ɮɨɪɦɭɥɨɣ�� ɨɩɪɟɞɟɥɹɸɳɟɣ� ɡɚɜɢɫɢɦɨɫɬɶ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɨɬ� ɜɵɫɨɬɵ�
ɋɨɥɧɰɚ� ɧɚɞ� ɝɨɪɢɡɨɧɬɨɦ� ɢ� ɭɱɢɬɵɜɚɸɳɟɣ� ɯɚɪɚɤɬɟɪɧɭɸ� ɞɥɹ� ɞɚɧɧɨɝɨ� ɪɚɣɨɧɚ�
ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɭɸ�ɩɪɨɡɪɚɱɧɨɫɬɶ�ɚɬɦɨɫɮɟɪɵ�ɢ�ɜɟɪɨɹɬɧɨɫɬɶ�ɨɬɫɭɬɫɬɜɢɹ�ɨɛɥɚɱɧɨɫɬɢ��ȼ�
ɰɟɥɨɦ�ɦɨɞɟɥɶ�ɨɯɜɚɬɵɜɚɟɬ�ɨɛɪɚɛɨɬɤɭ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɪɚɣɨɧɚ�ɪɚɫɩɨɥɨɠɟɧɢɹ�
ɮɨɬɨɷɥɟɤɬɪɢɱɟɤɢɯ�ɭɫɬɚɧɨɜɨɤ��Ɏɗɍ�. 

ɂɫɯɨɞɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ� ɢ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜ� ɜɢɞɟ�� ɭɞɨɛɧɨɦ� ɞɥɹ�
ɨɛɳɟɣ� ɨɰɟɧɤɢ� ɝɟɥɢɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɪɟɫɭɪɫɚ� ɞɚɧɧɨɝɨ� ɪɚɣɨɧɚ�� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɪɚɣɨɧɚ�
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ� ɜ� ɜɢɞɟ� ɞɨɫɬɚɬɨɱɧɨ� ɞɟɬɚɥɶɧɨɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ�
ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɞɢɧɚɦɢɤɢ� ɢɡɦɟɧɟɧɢɹ� ɪɚɞɢɚɰɢɨɧɧɨɝɨ� ɪɟɠɢɦɚ� ɜ� ɬɟɱɟɧɢɟ� ɪɚɛɨɱɟɝɨ�
ɞɧɹ�ɋɎɗɋ�ɜ�ɪɚɡɥɢɱɧɵɟ�ɦɟɫɹɰɵ�ɝɨɞɚ� 

ɉɟɪɜɢɱɧɚɹ� ɨɛɪɚɛɨɬɤɚ� ɡɚɜɟɪɲɚɟɬɫɹ� ɜɵɱɢɫɥɟɧɢɟɦ� ɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɫɭɦɦɚɪɧɨɝɨ�
ɝɨɞɨɜɨɝɨ�ɩɪɢɯɨɞɚ�ɪɚɞɢɚɰɢɢ�ɩɨ�ɡɟɧɢɬɧɨɣ�ɤɨɨɪɞɢɧɚɬɟ�ɩɨɥɨɠɟɧɢɹ�ɋɨɥɧɰɚ�ɧɚ�ɧɟɛɨɫɤɥɨɧɟ�>�@� 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɪɚɞɢɚɰɢɨɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɬɨ� ɟɫɬɶ� ɝɟɥɢɨɪɟɫɭɪɫɨɜ� ɞɥɹ� ɪɚɫɱɟɬɚ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɡɚɞɚɱ�ɋɎɗɋ�ɫɜɹɡɚɧɨ�ɫ�ɛɨɥɶɲɢɦɢ�ɬɪɭɞɧɨɫɬɹɦɢ� 

ɗɬɨ� ɫɜɹɡɚɧɨ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɫ� ɨɝɪɚɧɢɱɟɧɧɨɫɬɶɸ� ɚɤɬɢɧɨɦɟɬɪɢɱɟɫɤɢɯ� ɢɡɦɟɪɟɧɢɣ��
ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɚɥɵɦ� ɱɢɫɥɨɦ� ɫɬɚɧɰɢɣ�� ɜɟɞɭɳɢɯ� ɬɚɤɢɟ� ɢɡɦɟɪɟɧɢɹ�� ɢ� ɨɝɪɚɧɢɱɟɧɧɵɦ�
ɫɨɫɬɚɜɨɦ� ɜɟɞɭɳɢɯɫɹ� ɢɡɦɟɪɟɧɢɣ�� ɑɚɳɟ� ɜɫɟɝɨ� ɷɬɨ� ɞɚɧɧɵɟ� ɫɪɨɱɧɵɯ� ɢɡɦɟɪɟɧɢɣ� ɩɪɹɦɨɣ��
ɪɚɫɫɟɹɧɧɨɣ�� ɫɭɦɦɚɪɧɨɣ� ɪɚɞɢɚɰɢɢ� ɢ� ɪɚɞɢɚɰɢɨɧɧɨɝɨ� ɛɚɥɚɧɫɚ�� ɪɟɠɟ� ɞɚɧɧɵɟ� ɨ� ɱɚɫɨɜɵɯ�
ɫɭɦɦɚɯ�ɫɭɦɦɚɪɧɨɣ�ɪɚɞɢɚɰɢɢ��ɩɨɥɭɱɟɧɧɵɟ�ɩɨ�ɫɚɦɨɩɢɫɰɚɦ��ɫɨɜɫɟɦ�ɪɟɞɤɨ�ɞɚɧɧɵɟ�ɨ�ɱɚɫɨɜɵɯ�
ɫɭɦɦɚɯ�ɩɪɹɦɨɣ�ɪɚɞɢɚɰɢɢ�ɧɚ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɭɸ�ɥɭɱɚɦ�ɩɨɜɟɪɯɧɨɫɬɶ� 

ɂɡɦɟɧɟɧɢɟ� ɩɪɢɯɨɞɚ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɜ� ɪɚɡɥɢɱɧɵɟ� ɢɧɬɟɪɜɚɥɵ� ɜɪɟɦɟɧɢ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ� ɢɡɦɟɧɱɢɜɨɫɬɢ� ɷɧɟɪɝɨɨɬɞɚɱɢ� ɤɚɤ� ɜ� ɬɟɱɟɧɢɟ� ɝɨɞɚ� �ɢ�
ɫɟɡɨɧɨɜ���ɬɚɤ�ɢ�ɜ�ɬɟɱɟɧɢɟ�ɫɭɬɨɤ��ɗɬɚ�ɢɡɦɟɧɱɢɜɨɫɬɶ�ɫɜɹɡɚɧɚ�ɧɟ�ɬɨɥɶɤɨ�ɫ�ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɦɢ�
ɮɚɤɬɨɪɚɦɢ��ɧɨ�ɢ�ɫ�ɩɪɨɡɪɚɱɧɨɫɬɶɸ�ɚɬɦɨɫɮɟɪɵ�ɢ�ɪɟɠɢɦɨɦ�ɨɛɥɚɱɧɨɫɬɢ� 

Ɋɚɡɧɨɦɚɫɲɬɚɛɧɚɹ� ɢɡɦɟɧɱɢɜɨɫɬɶ� ɩɪɢɯɨɞɚ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɭɱɢɬɵɜɚɟɬɫɹ� ɜ�
ɝɟɥɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɚɯ� ɧɟɨɞɢɧɚɤɨɜɨ�� ɢɡɦɟɧɟɧɢɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɪɚɞɢɚɰɢɢ� ɜ�
ɬɟɱɟɧɢɟ� ɞɧɹ� ɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɯɨɞɚ� ɨɛɥɚɱɧɨɫɬɢ� ɜɥɢɹɟɬ� ɧɚ� ɪɟɠɢɦ� ɪɚɛɨɬɵ� ɨɩɬɢɱɟɫɤɨɣ�
ɫɢɫɬɟɦɵ�ɢ�ɧɚ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɋɎɗɋ��ɜɧɭɬɪɢɦɟɫɹɱɧɚɹ�ɢɡɦɟɧɱɢɜɨɫɬɶ�ɫɭɦɦ�
ɪɚɞɢɚɰɢɢ� ɢ� ɩɪɨɢɡɜɟɞɟɧɧɨɣ� ɷɧɟɪɝɢɢ� ɨɩɪɟɞɟɥɹɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɋɎɗɋ�
ɭɫɬɚɧɨɜɥɟɧɧɨɣ� ɦɨɳɧɨɫɬɢ� ɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɜ� ɞɥɢɬɟɥɶɧɨɦ� �ɦɟɫɹɱɧɨɦ� ɢ� ɫɟɡɨɧɧɨɦ��
ɪɟɝɭɥɢɪɨɜɚɧɢɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ� ɡɚ� ɫɱɟɬ� ɫɨɡɞɚɧɢɹ� ɚɤɤɭɦɭɥɢɪɭɸɳɢɯ� ɭɫɬɪɨɣɫɬɜ� ɢɥɢ�
ɪɟɡɟɪɜɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɷɧɟɪɝɢɢ�� ɝɨɞɨɜɨɣ� ɯɨɞ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɩɨɡɜɨɥɹɟɬ� ɫɭɞɢɬɶ� ɨ�
ɪɟɠɢɦɚɯ�ɪɚɛɨɬɵ�ɋɎɗɋ�ɜ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɢ�ɨɛɳɟɣ�ɟɟ�ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɧɨɫɬɢ� 



 

ɉɨɫɬɪɨɟɧɢɟ� ɪɚɫɱɟɬɧɨɣ�ɦɨɞɟɥɢ� ɞɜɢɠɟɧɢɹ� ɋɨɥɧɰɚ� ɢ� ɤɥɢɦɚɬɚ� ɩɨɡɜɨɥɹɸɬ� ɩɨ� ɫɪɟɞɧɢɦ�
ɦɧɨɝɨɥɟɬɧɢɦ� ɤɥɢɦɚɬɢɱɟɫɤɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɜ� ɪɚɣɨɧɟ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɋɎɗɋ� ɢ�
ɨɩɪɟɞɟɥɹɬɶ� ɧɚɢɛɨɥɟɟ� ɜɟɪɨɹɬɧɵɣ� ɪɟɠɢɦ� � ɟɝɨ� ɪɚɛɨɬɵ�� ɩɪɨɫɥɟɠɢɜɚɬɶ� ɞɜɢɠɟɧɢɟ� ɋɨɥɧɰɚ� ɢ�
ɩɪɢɯɨɞɚ� ɩɪɹɦɨɣ� � ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɜ� ɞɚɧɧɨɣ� ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ� ɲɢɪɨɬɟ� ɜ� ɬɟɱɟɧɢɟ�
ɪɚɛɨɱɟɝɨ�ɞɧɹ�ɋɎɗɋ�ɢ�ɪɚɡɥɢɱɧɵɟ�ɫɟɡɨɧɵ�ɝɨɞɚ� 

Ɇɨɞɟɥɶ� ɞɜɢɠɟɧɢɹ� ɋɨɥɧɰɚ� ɢ� ɝɟɥɨɪɟɫɫɭɪɫɨɜ� ɠɟɫɬɤɨ� ɫɜɹɡɚɧɚ� ɫ� ɦɨɞɟɥɹɦɢ� ɪɚɛɨɬɵ�
ɝɟɥɢɨɭɫɬɚɧɨɜɨɤ�� Ɂɚɞɚɱɚ� ɩɨɫɬɪɨɟɧɢɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɢ� ɪɚɛɨɱɢɯ� ɦɨɞɟɥɟɣ� ɋɎɗɋ�
ɩɪɢɨɛɪɟɬɚɟɬ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ� ɞɥɹ� ɨɛɴɟɤɬɢɜɧɨɝɨ� ɢ� ɩɨɥɧɨɝɨ� ɭɱɟɬɚ� ɜɚɠɧɟɣɲɢɯ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ�ɋɨɥɧɰɚ�ɢ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɪɚɣɨɧɚ�ɪɚɫɩɨɥɨɠɟɧɢɹ�
ɋɎɗɋ��Ʉɚɤ�ɧɚ�ɷɬɚɩɟ�ɩɪɨɟɤɬɧɵɯ�ɪɚɡɪɚɛɨɬɨɤ��ɬɚɤ�ɢ�ɧɚ�ɫɬɚɞɢɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɋɎɗɋ� 

ɉɨɫɬɪɨɢɦ�ɦɨɞɟɥɶ�ɞɜɢɠɟɧɢɹ�ɋɨɥɧɰɚ�ɢ�ɝɟɥɢɨɪɟɫɭɪɫɨɜ�ɞɥɹ�ɞɚɧɧɨɣ�ɦɟɫɬɧɨɫɬɢ��ɪɢɫ����  
ȼɜɟɞɟɦ� ɞɟɤɚɪɬɨɜɭɸ� ɫɢɫɬɟɦɭ� ɤɨɨɪɞɢɧɚɬ� [c, yc, zc�� ɇɚɱɚɥɨ� ɬɨɱɤɢ� ɨɬɱɟɬɚ� ɩɨɦɟɫɬɢɦ� ɜ�

ɰɟɧɬɪ�ɋɨɥɧɰɚ��ɚ�ɩɥɨɫɤɨɫɬɶ�[c, yc ɫɨɜɦɟɫɬɢɦ�ɫ�ɩɥɨɫɤɨɫɬɶɸ�ɨɪɛɢɬɵ�Ɂɟɦɥɢ� 
ɋ�ɞɨɫɬɚɬɨɱɧɨɣ�ɞɥɹ�ɧɚɲɢɯ�ɰɟɥɟɣ� ɬɨɱɧɨɫɬɶɸ�ɨɪɛɢɬɭ�Ɂɟɦɥɢ�ɦɨɠɧɨ� ɫɱɢɬɚɬɶ ɤɪɭɝɨɦ�ɢ�

ɞɜɢɠɟɧɢɟ� Ɂɟɦɥɢ� ɩɨ� ɷɬɨɣ� ɨɪɛɢɬɟ� ɪɚɜɧɨɦɟɪɧɵɦ��ɍɝɥɨɜɭɸ� ɤɨɨɪɞɢɧɚɬɭ� Ɂɟɦɥɢ� ɧɚ� ɨɪɛɢɬɟ�  
ɛɭɞɟɦ�ɨɬɫɱɢɬɵɜɚɬɶ�ɨɬ�ɩɨɥɨɠɟɧɢɹ�Ɂɟɦɥɢ�ɜ�ɞɟɧɶ�ɜɟɫɟɧɧɟɝɨ�ɪɚɜɧɨɞɟɧɫɬɜɢɹ�����ɦɚɪɬɚ���ȿɫɥɢ�
ɞɧɹɦ�ɝɨɞɚ�ɩɪɢɩɢɫɚɬɶ�ɧɨɦɟɪɚ�Q ��������������ɩɪɢɧɹɜ�ɡɚ�ɧɚɱɚɥɨ�ɧɭɦɟɪɚɰɢɢ���ɹɧɜɚɪɹ��Q ����ɬɨ��
ɨɱɟɜɢɞɧɨ��ɞɟɧɶ�ɜɟɫɟɧɧɟɝɨ�ɪɚɜɧɨɞɟɧɫɬɜɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�Qo ���ɞɧɸ��ɭɝɨɥ�  ɩɪɨɛɟɝɚɟɬ�ɡɚ�����
ɞɧɟɣ� ɩɨɥɧɵɣ� ɩɟɪɢɨɞ� � �� Ɇɨɞɟɥɶ� ɞɜɢɠɟɧɢɹ� ɋɨɥɧɰɚ� ɮɢɤɫɢɪɭɟɬ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ� ɡɚɜɢɫɢɦɨɫɬɟɣ�� ɨɩɢɫɵɜɚɸɳɢɯ� ɞɜɢɠɟɧɢɟ� ɋɨɥɧɰɚ� ɩɨ� ɧɟɛɨɫɤɥɨɧɭ��
Ɇɨɞɟɥɶ� ɝɟɥɢɨɪɟɫɫɭɪɫɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ� ɮɨɪɦɭɥɨɣ�� ɨɩɪɟɞɟɥɹɸɳɟɣ�
ɡɚɜɢɫɢɦɨɫɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɫɨɥɧɟɱɧɨɣ�ɪɚɞɢɚɰɢɢ�ɨɬ�ɜɵɫɨɬɵ�ɋɨɥɧɰɚ�ɧɚɞ�ɝɨɪɢɡɨɧɬɨɦ� 

ɂɫɯɨɞɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ� ɢ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜ� ɜɢɞɟ�� ɭɞɨɛɧɨɦ� ɞɥɹ�
ɨɛɳɟɣ�ɨɰɟɧɤɢ�ɝɟɥɢɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɪɟɫɭɪɫɚ�ɞɚɧɧɨɝɨ�ɪɚɣɨɧɚ� 

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɩɨɫɬɭɩɥɟɧɢɹ� ɩɪɹɦɨɣ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɨɛɭɫɥɨɜɥɟɧɚ� ɤɚɤ�
ɞɜɢɠɟɧɢɟɦ�ɋɨɥɧɰɚ�ɩɨ�ɧɟɛɨɫɜɨɞɭ��ɬɚɤ�ɢ�ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ�ɮɚɤɬɨɪɚɦɢ��ɉɪɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�
ɨɛɪɚɛɨɬɤɟ� ɞɚɧɧɵɯ� ɚɤɬɢɧɨɦɟɬɪɢɱɟɫɤɢɯ� ɧɚɛɥɸɞɟɧɢɣ� ɱɟɬɤɨ� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɷɬɚ� ɫɜɹɡɶ�� ɬ�ɟ��
ɦɟɠɞɭ�ɜɵɫɨɬɨɣ�ɋɨɥɧɰɚ�ɧɚɞ�ɝɨɪɢɡɨɧɬɨɦ�ɢ�ɭɪɨɜɧɟɦ�ɩɪɹɦɨɣ�ɫɨɥɧɟɱɧɨɣ�ɪɚɞɢɚɰɢɢ�ɩɪɢ�ɹɫɧɨɦ�
ɧɟɛɟ�,n��ɗɬɚ�ɫɜɹɡɶ�ɯɨɪɨɲɨ�ɨɩɢɫɵɜɚɟɬɫɹ�ɮɨɪɦɭɥɨɣ�ȼ�Ƚ�Ʉɚɫɬɪɨɜɚ� 
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n       (1)  

 
ɝɞɟ� ,o ± ɨɬɧɨɫɢɬɫɹ� ɤ� ɜɧɟɚɬɦɨɫɮɟɪɧɨɣ� ɩɥɨɬɧɨɫɬɢ� ɩɨɬɨɤɚ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɧɚ�

ɨɪɛɢɬɟ� Ɂɟɦɥɢ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɬɭ� ɱɚɫɬɶ� ɫɩɟɤɬɪɚ�� ɤɨɬɨɪɚɹ� ɧɟ� ɢɫɩɵɬɵɜɚɟɬ� ɩɨɥɧɨɝɨ�
ɩɨɝɥɨɳɟɧɢɹ� ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ� ɚɬɦɨɫɮɟɪɵ�� ɢ� ɭɪɨɜɟɧɶ� ɤɨɬɨɪɨɣ� ɭ� ɡɟɦɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɡɚɜɢɫɢɬ�ɨɬ�ɨɩɬɢɱɟɫɤɨɣ�ɞɥɢɧɵ�ɥɭɱɚ�ɜ�ɚɬɦɨɫɮɟɪɟ� 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɪɚɫɫɬɨɹɧɢɢ� ɨɬ� Ɂɟɦɥɢ� ɞɨ� ɋɨɥɧɰɚ� ɩɨ� ɷɥɥɢɩɬɢɱɟɫɤɨɣ�
ɨɪɛɢɬɟ�ɜɟɥɢɱɢɧɚ�ɜ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɢɡɦɟɧɹɟɬɫɹ�ɩɨ�ɡɚɤɨɧɭ� 
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cos042.0256.1Io  ,    (2) 

 
ɝɞɟ� Q� ± ɧɨɦɟɪ� ɞɧɹ� ɨɬ� ɧɚɱɚɥɚ� ɝɨɞɚ�� Ɂɧɚɱɟɧɢɟ� ,o ɭ� ɜɟɪɯɧɟɣ� ɝɪɚɧɢɰɵ� ɚɬɦɨɫɮɟɪɵ� ɧɚ�

ɩɨɜɟɪɯɧɨɫɬɢ�� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɧɚɩɪɚɜɥɟɧɢɸ� ɫɨɥɧɟɱɧɵɯ� ɥɭɱɟɣ� ɪɚɜɧɨ�
1�����ɤȼɬ�ɦ2. 

ȼɟɥɢɱɢɧɚ� &�P�� ± ɜɯɨɞɹɳɚɹ� ɜ� ɮɨɪɦɭɥɭ� ȼ�Ƚ�� Ʉɚɫɬɪɨɜɚ�� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɤɨɷɮɮɢɰɢɟɧɬ�
ɨɫɥɚɛɥɟɧɢɹ�ɪɚɞɢɚɰɢɢ��ɟɝɨ�ɡɧɚɱɟɧɢɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɜɨɞɹɧɵɯ�ɩɚɪɨɜ�ɢ�ɡɚɩɵɥɟɧɧɨɫɬɢ�
ɚɬɦɨɫɮɟɪɵ�� Ɉɧɨ� ɢɡɦɟɧɹɟɬɫɹ� ɩɨ� ɫɟɡɨɧɚɦ� ɝɨɞɚ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɜɨɢɦ� ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ�
ɡɧɚɱɟɧɢɟɦ�& &�P���ɝɞɟ�P�± ɧɨɦɟɪ�ɦɟɫɹɰɚ� 



 

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɟɥɢɱɢɧɵ� &�P�� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɦɧɨɝɨɥɟɬɧɢɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�
ɧɚɛɥɸɞɟɧɢɹ� ɭɪɨɜɧɹ� ɩɪɹɦɨɣ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ� ɞɥɹ� ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ� ɲɢɪɨɬɵ� ɘɝɚ��
Ʉɚɡɚɯɫɬɚɧɚ�� 

Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɫɭɬɨɱɧɨɟ� ɩɟɪɟɦɟɳɟɧɢɟ� ɋɨɥɧɰɚ� ɩɨ� ɧɟɛɭ� ɜɵɡɜɚɧɨ� ɜɪɚɳɟɧɢɟɦ� Ɂɟɦɥɢ�
ɜɨɤɪɭɝ� ɫɜɨɟɣ� ɨɫɢ�� ɉɨɦɢɦɨ� ɜɢɞɢɦɨɝɨ� ɫɭɬɨɱɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɋɨɥɧɰɚ� ɩɨ� ɧɟɛɟɫɧɨɣ� ɫɮɟɪɟ�
ɫɭɳɟɫɬɜɭɟɬ� ɟɳɟ� ɨɞɢɧ� ɜɢɞ� ɜɢɞɢɦɨɝɨ� ɞɜɢɠɟɧɢɹ�� ɤɨɬɨɪɵɣ� ɜɵɡɵɜɚɟɬɫɹ� ɜɪɚɳɟɧɢɟɦ� Ɂɟɦɥɢ�
ɜɨɤɪɭɝ�ɋɨɥɧɰɚ�ɩɨ�ɷɥɥɢɩɬɢɱɟɫɤɨɣ�ɬɪɚɟɤɬɨɪɢɢ��ȼɪɟɦɹ��ɧɟɨɛɯɨɞɢɦɨɟ�ɞɥɹ�ɬɨɝɨ��ɱɬɨɛɵ�Ɂɟɦɥɹ�
ɫɨɜɟɪɲɢɥɚ�ɨɞɢɧ�ɨɛɨɪɨɬ�ɩɨ�ɫɜɨɟɣ�ɨɪɛɢɬɟ��ɪɚɜɧɨ�ɨɞɧɨɦɭ�ɝɨɞɭ� 

ɋɥɟɞɫɬɜɢɟɦ� ɷɬɨɝɨ� ɞɜɢɠɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɤɚɠɭɳɟɟɫɹ� ɞɜɢɠɟɧɢɟ� ɋɨɥɧɰɚ� ɧɚ� ɧɟɛɟɫɧɨɣ�
ɫɮɟɪɟ�ɩɨ�ɛɨɥɶɲɨɣ�ɨɤɪɭɠɧɨɫɬɢ��ɧɚɡɵɜɚɟɦɨɣ�ɷɤɥɢɩɬɢɤɨɣ� 

Ⱦɜɢɠɟɧɢɟ�ɋɨɥɧɰɚ�ɩɨ�ɷɤɥɢɩɬɢɤɟ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɪɨɬɢɜ�ɱɚɫɨɜɨɣ�ɫɬɪɟɥɤɢ��ɉɪɢ�ɷɬɨɦ�
ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɷɥɥɢɩɫɧɨɫɬɶ� ɨɪɛɢɬɵ� Ɂɟɦɥɢ�� ɞɧɟɜɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɭɝɥɚ� ɫɤɥɨɧɟɧɢɹ�
ɋɨɥɧɰɚ�� ɪɚɡɥɢɱɢɹ� ɜ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɟɦɧɵɯ� ɫɭɬɨɤ� ɜ� ɬɟɱɟɧɢɟ� ɝɨɞɚ�� ɪɚɡɥɢɱɢɟ� ɜ�
ɦɨɦɟɧɬɚɯ�ɧɚɫɬɭɩɥɟɧɢɹ�ɢɫɬɢɧɧɨɝɨ�ɩɨɥɭɞɧɹ�ɜ�ɩɪɢɧɹɬɨɣ�ɫɢɫɬɟɦɟ�ɨɬɱɟɬɚ�ɞɟɤɪɟɬɧɨɝɨ�ɜɪɟɦɟɧɢ��
ɚ�ɬɚɤɠɟ�ɩɟɪɟɜɨɞ�ɫɬɪɟɥɨɤ�ɱɚɫɨɜ�ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɨɬ��ɥɟɬɧɟɝɨ��ɜɪɟɦɟɧɢ�ɤ��ɡɢɦɧɟɦɭ�� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫɭɧɨɤ�� ± ȼɢɞɢɦɨɟ�ɞɜɢɠɟɧɢɟ�ɋɨɥɧɰɚ�ɜ�ɷɤɜɚɬɨɪɚɥɶɧɨɣ�ɢ�ɥɨɤɚɥɶɧɨ�ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ�

ɫɢɫɬɟɦɟ�ɤɨɨɪɞɢɧɚɬ 
 
ɉɟɪɟɦɟɳɚɹɫɶ�ɩɨ�ɷɤɥɢɩɬɢɤɟ��ɋɨɥɧɰɟ�ɩɟɪɟɫɟɤɚɟɬ�ɧɟɛɟɫɧɵɣ�ɷɤɜɚɬɨɪ�ɞɜɚɠɞɵ��ɗɬɢ�ɬɨɱɤɢ�

ɢɡɜɟɫɬɧɵ�ɩɨɞ�ɧɚɡɜɚɧɢɟɦ�ɬɨɱɟɤ�ɪɚɜɧɨɞɟɧɫɬɜɢɹ��ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ����ɦɚɪɬɚ�ɢ����ɫɟɧɬɹɛɪɹ��
Ɍɨɱɤɢ�� ɜ� ɤɨɬɨɪɵɯ� ɫɟɜɟɪɧɨɟ� ɢ�ɸɠɧɨɟ� ɫɤɥɨɧɟɧɢɟ� ɞɨɫɬɢɝɚɟɬ�ɦɚɤɫɢɦɭɦɚ�� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ���
ɢɸɥɹ� ɢ� ��� ɞɟɤɚɛɪɹ�� ɬ�ɟ�� ɥɟɬɧɟɦɭ� ɢ� ɡɢɦɧɟɦɭ� ɫɨɥɧɰɟɫɬɨɹɧɢɸ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɬɪɚɟɤɬɨɪɢɹ�
ɋɨɥɧɰɚ� ɩɨ� ɧɟɛɟɫɧɨɣ� ɫɮɟɪɟ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɡɚɦɤɧɭɬɨɣ� ɤɪɢɜɨɣ�� ɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɫɜɨɟɨɛɪɚɡɧɭɸ� ɫɮɟɪɢɱɟɫɤɭɸ� ɫɩɢɪɚɥɶ�� � ɧɚɛɢɜɚɸɳɭɸɫɹ� ɧɚ� ɛɨɤɨɜɭɸ� ɩɨɜɟɪɯɧɨɫɬɶ� ɫɮɟɪɵ� ɜ�
ɩɪɟɞɟɥɚɯ�ɩɨɥɨɫɵ�� maxm . 

ȼ�ɬɟɱɟɧɢɟ�ɥɟɬɧɟɝɨ�ɩɨɥɭɝɨɞɢɹ�ɫ����ɦɚɪɬɚ�ɩɨ����ɫɟɧɬɹɛɪɹ� 0  ɢ�ɋɨɥɧɰɟ�ɧɚɯɨɞɢɬɫɹ�
ɜɵɲɟ�ɩɥɨɫɤɨɫɬɢ�ɷɤɜɚɬɨɪɚ�ɜ�ɫɟɜɟɪɧɨɣ�ɧɟɛɟɫɧɨɣ�ɩɨɥɭɫɮɟɪɟ��ȼ�ɬɟɱɟɧɢɟ�ɡɢɦɧɟɝɨ�ɩɨɥɭɝɨɞɢɹ�ɫ�
��� ɫɟɧɬɹɛɪɹ� ɩɨ� ��� ɦɚɪɬɚ� 0  ɢ�ɋɨɥɧɰɟ� ɧɚɯɨɞɢɬɫɹ� ɧɢɠɟ� ɩɥɨɫɤɨɫɬɢ� ɷɤɜɚɬɨɪɚ� ɜ� ɸɠɧɨɣ�
ɧɟɛɟɫɧɨɣ�ɩɨɥɭɫɮɟɪɟ� 

Ɍɨɝɞɚ�ɭɝɥɨɜɵɟ�ɤɨɨɪɞɢɧɚɬɵ�Ɂɟɦɥɢ�ɧɚ�ɨɪɛɢɬɟ�ɨɩɪɟɞɟɥɹɸɬɫɹ� 
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81nʌ2 o  .     (3)  

 



 

ȿɞɢɧɢɱɧɵɣ� ɜɟɤɬɨɪ� N �� ɨɛɨɡɧɚɱɚɸɳɢɣ� ɩɨɥɨɠɟɧɢɟ� ɨɫɢ� ɜɪɚɳɟɧɢɹ� Ɂɟɦɥɢ��
ɧɚɩɪɚɜɥɟɧɧɨɣ� ɨɬ� ɘɠɧɨɝɨ� ɩɨɥɸɫɚ� Ɂɟɦɥɢ� ɤ� ɋɟɜɟɪɧɨɦɭ�� ɜ� ɜɵɛɪɚɧɧɨɣ� ɧɚɦɢ� ɫɨɥɧɟɱɧɨɣ�
ɞɟɤɚɪɬɨɜɨɣ�ɫɢɫɬɟɦɟ�ɤɨɨɪɞɢɧɚɬ�ɢɦɟɟɬ�ɜɢɞ� 

 

mm įcos;įsin;0N       (4) 

 

ɗɬɢ�ɤɨɦɩɨɧɟɧɬɵ�ɧɟ�ɦɟɧɹɸɬɫɹ�ɫɨ�ɜɪɟɦɟɧɟɦ��ɢ�ɭɝɨɥ� m  ɦɟɠɞɭ��ɜɟɤɬɨɪɚɦɢ� N   ɨɫɶɸ�]c 

ɨɫɬɚɟɬɫɹ�ɩɨɫɬɨɹɧɧɵɦ� 7223o

m . 

ȼ� ɞɧɢ� ɪɚɜɧɨɞɟɧɫɬɜɢɹ� ɢ� ɫɨɥɧɰɟɫɬɨɹɧɢɹ� ɜɟɤɬɨɪ� N  ɜ� ɫɜɨɟɦ� ɞɜɢɠɟɧɢɢ� ɨɫɬɚɟɬɫɹ�
ɩɚɪɚɥɥɟɥɶɧɵɦ�ɩɥɨɫɤɨɫɬɢ�\c zc . 

ȼɟɤɬɨɪ� S �� ɡɚɞɚɸɳɢɣ�ɧɚɩɪɚɜɥɟɧɢɟ�Ɂɟɦɥɹ-ɋɨɥɧɰɟ��ɢɡɦɟɧɹɟɬ�ɫɜɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ��ɢ�ɟɝɨ�
ɤɨɦɩɨɧɟɧɬɵ�ɢɦɟɸɬ�ɜɢɞ� 

 

0;sin;cosS .       (5) 

 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɷɬɨɦɭ�� ɧɟɩɪɟɪɵɜɧɨ�ɦɟɧɹɟɬɫɹ� ɭɝɨɥ�  ɦɟɠɞɭ� ɨɫɶɸ� � ɜɪɚɳɟɧɢɹ� Ɂɟɦɥɢ���
N   ɢ�ɜɟɤɬɨɪɨɦ�ɋɨɥɧɰɚ�S : 

 

sinsin),(cos mSN   .    (6) 

 
Ⱦɥɹ�ɨɩɢɫɚɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɩɚɪɚɦɟɬɪɚ�ɫɨɥɧɟɱɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ-ɭɝɥɚ�ɫɤɥɨɧɟɧɢɹ�ɋɨɥɧɰɚ�  

ɭɞɨɛɧɨ�ɪɚɫɫɦɨɬɪɟɬɶ�ɩɨɥɨɠɟɧɢɟ�ɋɨɥɧɰɚ�ɜ�ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ�ɫɢɫɬɟɦɟ�ɤɨɨɪɞɢɧɚɬ� 
ɇɚɱɚɥɨ� ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɤɨɨɪɞɢɧɚɬ� ɩɨɦɟɳɚɟɦ� ɜ� ɰɟɧɬS� Ɂɟɦɥɢ�� � ɉɥɨɫɤɨɫɬɶ�

XEYE ɫɨɜɦɟɳɟɧɚ� ɫ� ɩɥɨɫɤɨɫɬɶɸ� ɷɤɜɚɬɨɪɚ�� ȼɟɤɬɨɪ� N  ɢ� oɫɶZ  ɡɚɞɚɸɬ� ɧɚɩɪɚɜɥɟɧɢɟ� ɨɫɢ�
ɜɪɚɳɟɧɢɹ�Ɂɟɦɥɢ�ɢ�ɫɨɜɩɚɞɚɸɬ�ɫ�ɧɚɩɪɚɜɥɟɧɢɟɦ�ɨɬ�ɰɟɧɬɪɚ�Ɂɟɦɥɢ�ɧɚ�ɫɟɜɟɪɧɵɣ�ɩɨɥɸɫ� 

Ɇɟɫɬɧɚɹ�ɥɨɤɚɥɶɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�;MYMZM ɤɨɨɪɞɢɧɚɬ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɫɜɹɡɚɧɚ�
ɫ� ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ� ɲɢɪɨɬɨɣ� ɦɟɫɬɚ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɫɨɥɧɟɱɧɵɯ� ɭɫɬɚɧɨɜɨɤ�� ɇɚɩɪɚɜɥɹɸɳɢɟ�
ɜɟɤɬɨɪɵ�- XM,YM,ZM. 

 

 
 
Ɋɢɫɭɧɨɤ 2 ± Ɇɟɫɬɧɚɹ�ɥɨɤɚɥɶɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�;MYMZM ɤɨɨɪɞɢɧɚɬ 
 

Ɂɞɟɫɶ� ɨɫɶ� MX  ɭɤɚɡɵɜɚɟɬ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɧɚ� ɸɝ� ɜɞɨɥɶ� ɦɟɫɬɧɨɝɨ�
ɦɟɪɢɞɢɚɧɚ�ɜ�ɪɚɣɨɧɟ�ɪɚɫɩɨɥɨɠɟɧɢɹ�Ɏɗɍ� 



 

Ɉɫɶ� MZ  ɡɚɞɚɟɬ�ɧɚɩɪɚɜɥɟɧɢɟ�ɦɟɫɬɧɨɝɨ�Ɂɟɧɢɬɚ��Ⱥ�ɨɫɶ� MY  ɧɚɩɪɚɜɥɟɧɢɟ�ɜɞɨɥɶ�ɦɟɫɬɧɨɣ�
ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ�ɩɚɪɚɥɥɟɥɢ�ɧɚ�ɜɨɫɬɨɤ� 

ɍɝɨɥ�ɫɤɥɨɧɟɧɢɹ�ɋɨɥɧɰɚ�  ɥɟɠɢɬ�ɦɟɠɞɭ�ɜɟɤɬɨɪɨɦ�6�ɢ�ɩɥɨɫɤɨɫɬɶɸ�ɷɤɜɚɬɨɪɚ� ��ɋɭɦɦɚ�
ɭɝɥɨɜ�  ɢ�  ɪɚɜɧɚ� 

 

2
 .        (7) 

 
Ɍɨɝɞɚ�ɜ�ɫɢɥɭ�ɪɚɜɟɧɫɬɜɚ�����ɢɡ�ɮɨɪɦɭɥɵ�����ɫɥɟɞɭɟɬ� 
 

365
2sinsinsin

nno

m .    (8) 

 
Ɏɨɪɦɭɥɚ�����ɩɨɡɜɨɥɹɟɬ�ɜɵɱɢɫɥɹɬɶ�ɫɤɥɨɧɟɧɢɟ�ɋɨɥɧɰɚ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɞɧɟɣ�ɝɨɞɚ�  

Ʉɨɦɩɨɧɟɧɬɵ�ɜɟɤɬɨɪɚ�ɋɨɥɧɰɚ� }S,S,SS E3E2E1  ɜ�ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ�ɞɟɤɚɪɬɨɜɨɣ�ɫɢɫɬɟɦɟ�
ɤɨɨɪɞɢɧɚɬ�ɢɦɟɸɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ� 

 

ECCE3E2E1 }įsin,ȍsinįcosȍcosį{cos}S,S,SS  (9) 

 

ɑɚɫɨɜɨɣ� ɭɝɨɥ� ɋɨɥɧɰɚ� cȍ  ɦɟɧɹɟɬɫɹ� ɦɟɠɞɭ� ɩɥɨɫɤɨɫɬɹɦɢ� ɦɟɫɬɧɨɝɨ� ɦɟɪɢɞɢɚɧɚ� ɢ�
ɋɨɥɧɟɱɧɨɝɨ�ɦɟɪɢɞɢɚɧɚ�� 

ȼɫɥɟɞɫɬɜɢɟ�ɫɭɬɨɱɧɨɝɨ�ɜɪɚɳɟɧɢɹ�Ɂɟɦɥɢ�ɱɚɫɨɜɨɣ�ɭɝɨɥ�� cȍ  ɢɡɦɟɧɹɟɬɫɹ�ɜ�ɬɟɱɟɧɢɟ�ɫɭɬɨɤ�
ɨɬ���ɞɨ����o ɡɚ����ɱɚɫɚ��ɬɚɤɢɦ ɨɛɪɚɡɨɦ��Ɂɟɦɥɹ��ɞɜɢɝɚɹɫɶ�ɩɨ�Ɉɪɛɢɬɟ��ɜɪɚɳɚɟɬɫɹ�ɜɨɤɪɭɝ�ɫɜɨɟɣ�
ɨɫɢ�ɫ�ɭɝɥɨɜɨɣ�ɫɤɨɪɨɫɬɶɸ� 

 

015
24

2
.      (10) 

 
ȿɫɥɢ�ɩɪɢɧɹɬɶ�ɫɨɥɧɟɱɧɨɟ�ɜɪɟɦɹ� W�ɨɬ�ɢɫɬɢɧɧɨɝɨ�ɩɨɥɭɞɧɹ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɦɨɦɟɧɬɭ�

ɩɪɨɯɨɠɞɟɧɢɹ�ɋɨɥɧɰɚ�ɱɟɪɟɡ�ɩɥɨɫɤɨɫɬɢ�ɦɟɫɬɧɨɝɨ�ɦɟɪɢɞɢɚɧɚ��ɬɨ�ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ� 
 

t        (11) 

 
Ɍɟɩɟɪɶ�ɨɤɨɧɱɚɬɟɥɶɧɨ�ɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɤɨɦɩɨɧɟɧɬɵ�ɜɟɤɬɨɪɚ 

ɋɨɥɧɰɚ� }S,S,SS zyx  ɜ� ɥɨɤɚɥɶɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ� ɤɨɨɪɞɢɧɚɬ� ɋɗɋ��
ɧɟɨɛɯɨɞɢɦɨ� ɬɨɥɶɤɨ� ɨɫɭɳɟɫɬɜɢɬɶ� ɩɨɜɨɪɨɬ� ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɤɨɨɪɞɢɧɚɬ� ɧɚ ɭɝɨɥ�

ȕ
2

ʌ
 ɜ�ɩɥɨɫɤɨɫɬɢ�;EZE. 

Ɏɨɪɦɭɥɭ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ� ɤɨɨɪɞɢɧɚɬ� ɦɨɠɧɨ� ɡɚɩɢɫɚɬɶ� ɜ� ɫɥɟɞɭɸɳɟɣ�
ɦɚɬɪɢɱɧɨɣ�ɮɨɪɦɟ�� 

 

E)S(AS ,      (12) 

 

ɝɞɟ� }S,S,S{)S( E3E2E1E  ɤɨɦɩɨɧɟɧɬɵ� ɜɟɤɬɨɪɚ� ɜ� ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɟ�
ɤɨɨɪɞɢɧɚɬ� 



 

Ɇɚɬɪɢɰɚ� ɩɟɪɟɯɨɞɚ� $� ɨɬ� ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ� ɤ� ɥɨɤɚɥɶɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ� ɞɟɤɚɪɬɨɜɨɣ�
ɫɢɫɬɟɦɟ�ɤɨɨɪɞɢɧɚɬ�ɢɦɟɟɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�� 

 

ȕcos

0

ȕsin

A    

0

1

0

   

ȕsin

0

ȕcos

.     (13) 

 
ɉɨɞɫɬɚɜɥɹɹ�ɜɵɪɚɠɟɧɢɟ������ɜ�������ɩɨɥɭɱɢɦ�ɤɨɦɩɨɧɟɧɬɵ�ɜɟɤɬɨɪɚ�ɋɨɥɧɰɚ� 
 

,ȍcosįcosȕsinįsinȕcosSx  

,ȍsinįcosSy       (14) 

.ȍcosįcosȕcosįsinȕsinSz . 

 

ȼ� ɜɵɪɚɠɟɧɢɢ� ����� ɬɪɟɬɶɢɦ� ɤɨɦɩɨɧɟɧɬɨɦ� ɜɟɤɬɨɪɚ� )S(S z  ɹɜɥɹɟɬɫɹ� ɫɢɧɭɫ� ɜɵɫɨɬɵ�
ɋɨɥɧɰɚ�ɧɚɞ�ɝɨɪɢɡɨɧɬɨɦ� 

 

,ȍcosįcosȕcosįsinȕsinsinhSz    (14) 

 

ɝɞɟ�  - ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ�ɲɢɪɨɬɚ�ɪɚɣɨɧɚ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɋɎɗɋ���0 ɫ�ɲ�  ɫɤɥɨɧɟɧɢɟ�
ɋɨɥɧɰɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ����� 

  

t - ɱɚɫɨɜɨɣ�ɭɝɨɥ      (15) 
 
ɝɞɟ��W�± ɫɨɥɧɟɱɧɨɟ�ɜɪɟɦɹ�ɜ�ɱɚɫɚɯ��ɨɬɫɱɢɬɵɜɚɟɦɨɟ�ɨɬ�ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɝɨ�ɩɨɥɭɞɧɹ� 
 
Ɍɟɩɟɪɶ�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɭɪɨɜɟɧɶ�ɩɪɹɦɨɣ�ɫɨɥɧɟɱɧɨɣ�ɪɚɞɢɚɰɢɢ��ɢɫɩɨɥɶɡɭɹ�ɮɨɪɦɭɥɭ�

(1). ɋɭɦɦɚɪɧɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɝɟɥɢɨɪɟɫɭɪɫɨɜ� ɜ� ɪɚɣɨɧɟ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɋɎɗɋ� ɞɨɥɠɧɚ�
ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ� ɫ� ɭɱɟɬɨɦ� ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɜɟɪɨɹɬɧɨɫɬɢ� ɨɬɫɭɬɫɬɜɢɹ� ɨɛɥɚɱɧɨɫɬɢ�
ɫ�P��� ɋɬɚɬɢɫɬɢɤɚ� ɨɛɥɚɱɧɨɫɬɢ� ɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɮɚɤɬɢɱɟɫɤɨɝɨ� ɱɢɫɥɚ� ɱɚɫɨɜ� ɫɨɥɧɟɱɧɨɝɨ�
ɫɢɹɧɢɹ� ɩɨ ɢɧɬɟɪɜɚɥɚɦ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɫɨɥɧɟɱɧɨɝɨ� ɫɢɹɧɢɹ� ɞɚɟɬ� ɨɫɧɨɜɚɧɢɟ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ�
ɩɟɪɟɦɟɧɧɚɹ� ɨɛɥɚɱɧɨɫɬɶ� ɹɜɥɹɟɬɫɹ� ɩɟɪɟɯɨɞɧɵɦ� ɪɟɠɢɦɨɦ� ɨɬ� ɩɨɥɧɨɫɬɶɸ� ɹɫɧɨɝɨ� ɧɟɛɚ� ɤ�
ɫɩɥɨɲɧɨɣ� ɨɛɥɚɱɧɨɫɬɢ� ɢ� ɧɟ� � ɢɦɟɟɬ� ɛɨɥɶɲɨɝɨ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɜɟɫɚ�� Ɍɚɤ� ɱɬɨ� ɜɥɢɹɧɢɟ�
ɨɛɥɚɱɧɨɫɬɢ� ɦɨɠɧɨ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ� ɡɧɚɱɟɧɢɟɦ� ɜɟɪɨɹɬɧɨɫɬɢ� ɨɬɫɭɬɫɬɜɢɹ�
ɨɛɥɚɱɧɨɫɬɢ�ɫ�P��ɢ�ɭɫɥɨɜɧɨ�ɫɝɪɭɩɩɢɪɨɜɚɬɶ�ɫɭɦɦɭ�ɱɚɫɨɜ�ɮɚɤɬɢɱɟɫɤɨɝɨ�ɫɨɥɧɟɱɧɨɝɨ�ɫɢɹɧɢɹ�
ɡɚ�ɦɟɫɹɰ�ɜ�1ɹ ɩɨɥɧɨɫɬɶɸ�ɹɫɧɵɯ�ɞɧɟɣ�� 
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Ɋɢɫɭɧɨɤ���± ɉɪɢɯɨɞ�ɩɪɹɦɨɣ�ɪɚɞɢɚɰɢɢ�ɧɚ���ɦð��ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ�ɥɭɱɚɦ�ɩɨɜɟɪɯɧɨɫɬɢ��

ɜ�ɪɚɡɥɢɱɧɵɟ�ɦɟɫɹɰɵ�ɝɨɞɚ 
 
Ⱥɧɚɥɢɡ� ɢ� ɪɚɫɱɟɬ� ɫɭɦɦɚɪɧɨɝɨ� ɩɪɢɯɨɞɚ� ɪɚɞɢɚɰɢɢ�� ɜ� ɪɚɡɥɢɱɧɵɟ� ɢɧɬɟɪɜɚɥɵ� ɜɪɟɦɟɧɢ��

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ� ɢɡɦɟɧɱɢɜɨɫɬɢ� ɭɪɨɜɧɹ� ɪɚɞɢɚɰɢɢ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɢ� ɨ�
ɜɵɫɨɤɨɦ�ɭɪɨɜɧɟ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ��ɪɟɠɢɦɚ�ɪɚɛɨɬɵ�ɭɫɬɚɧɨɜɤɢ�ɜ�ɬɟɱɟɧɢɟ�ɝɨɞɚ� 

ɗɬɚ� ɢɡɦɟɧɱɢɜɨɫɬɶ� ɫɜɹɡɚɧɚ� ɫ� ɩɪɨɡɪɚɱɧɨɫɬɶɸ� ɚɬɦɨɫɮɟɪɵ� ɢ� ɨɛɥɚɱɧɨɫɬɶɸ� ɞɚɧɧɨɣ�
ɦɟɫɬɧɨɫɬɢ�� ɩɨɷɬɨɦɭ� ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɵɯ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɪɟɲɟɧɢɣ� ɩɨ� ɫɨɡɞɚɧɢɸ� Ɏɗɍ��
ɞɨɥɠɧɚ�ɩɪɨɜɨɞɢɬɶɫɹ�ɫ�ɭɱɟɬɨɦ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�� 

 Ɋɚɡɪɚɛɨɬɚɧɚ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɩɪɢɯɨɞɚ� ɝɟɥɢɨɪɟɫɭɪɫɨɜ� ɧɚ� ɩɪɢɟɦɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɫɨɥɧɟɱɧɨɣ� ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ�� Ⱥɥɝɨɪɢɬɦ� ɪɚɫɱɟɬɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ� ɮɨɪɦɭɥɨɣ�� ɨɩɪɟɞɟɥɹɸɳɟɣ� ɡɚɜɢɫɢɦɨɫɬɶ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɫɨɥɧɟɱɧɨɣ�
ɪɚɞɢɚɰɢɢ� ɨɬ� ɜɵɫɨɬɵ� ɋɨɥɧɰɚ� ɧɚɞ� ɝɨɪɢɡɨɧɬɨɦ� ɢ� ɭɱɢɬɵɜɚɸɳɟɣ� ɯɚɪɚɤɬɟɪɧɭɸ� ɞɥɹ� ɞɚɧɧɨɝɨ�
ɪɚɣɨɧɚ� ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɩɪɨɡɪɚɱɧɨɫɬɶ� ɚɬɦɨɫɮɟɪɵ� ɢ� ɜɟɪɨɹɬɧɨɫɬɶ� ɨɬɫɭɬɫɬɜɢɹ�
ɨɛɥɚɱɧɨɫɬɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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Annotation 

The analysis of researches of operating modes of solar photo-electric system is resulted. 

Questions of optimization of an angle of slope of the panel the optical systems FES providing on 

surface SE higher light exposure are considered. 

Keywords: mathematical model, solar photo-electric system, optical systems, 

helioresource, photo-electric stations, photo-electric converters. 
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Ⱥɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ�ɤɨɦɩɥɟɤɫ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɤɨɧɬɪɨɥɹ�ȺɉɄ-ȾɄ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɫɨɛɨɣ�ɪɚɡɧɨɜɢɞɧɨɫɬɶ�ɧɚɢɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɯ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɫɢɫɬɟɦ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�
ɤɨɧɬɪɨɥɹ�� Ʉɨɦɩɥɟɤɫ� ɨɛɪɚɡɭɟɬ� ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ� ɫɟɬɶ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɩɟɪɚɬɢɜɧɨɣ�
ɢɧɮɨɪɦɚɰɢɟɣ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɚɩɩɚɪɚɬɚ�ɨɬɞɟɥɟɧɢɹ�ɞɨɪɨɝɢ��ɭɩɪɚɜɥɟɧɢɹ�ɞɨɪɨɝɢ�ɢ�ɥɢɧɟɣɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɣ� 

ɉɪɢɦɟɧɟɧɢɟ� ɫɪɟɞɫɬɜ� ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ� ɬɟɯɧɢɤɢ� ɩɨɡɜɨɥɢɥɨ� ɧɟ� ɬɨɥɶɤɨ� ɪɚɫɲɢɪɢɬɶ�
ɜɨɡɦɨɠɧɨɫɬɢ�ɫɢɫɬɟɦɵ�ɞɥɹ�ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ��ɧɨ�ɢ�ɪɟɲɢɬɶ�ɨɫɧɨɜɧɵɟ�ɡɚɞɚɱɢ�ɤɨɧɬɪɨɥɹ�
ɫɨɫɬɨɹɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɤɢ� ɧɚ� ɩɟɪɟɝɨɧɚɯ� ɢ� ɫɬɚɧɰɢɹɯ�
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɭɱɚɫɬɤɚ� 

Ⱥɩɩɚɪɚɬɭɪɚ�ȺɉɄ-ȾɄ�ɩɪɟɞɧɚɡɧɚɱɟɧɚ�ɞɥɹ�ɩɟɪɟɞɚɱɢ�ɩɨɟɡɞɧɨɦɭ�ɞɢɫɩɟɬɱɟɪɭ�ɫɥɟɞɭɸɳɟɣ�
ɢɧɮɨɪɦɚɰɢɢ� 

±  ɨ�ɦɟɫɬɟ�ɧɚɯɨɠɞɟɧɢɹ�ɩɨɟɡɞɨɜ�ɜ�ɩɪɟɞɟɥɚɯ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɤɪɭɝɚ� 
± ɨ ɤɨɧɬɪɨɥɟ�ɫɜɨɛɨɞɧɨɫɬɢ�ɢ�ɡɚɧɹɬɨɫɬɢ�ɛɥɨɤ-ɭɱɚɫɬɤɨɜ��ɝɥɚɜɧɵɯ�ɢ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�

ɩɭɬɟɣ�ɩɪɨɦɟɠɭɬɨɱɧɵɯ�ɫɬɚɧɰɢɣ� 
± ɨ ɩɨɤɚɡɚɧɢɹɯ�ɜɯɨɞɧɵɯ�ɢ�ɜɵɯɨɞɧɵɯ�ɫɜɟɬɨɮɨɪɨɜ� 
± ɨɛ ɭɫɬɚɧɨɜɥɟɧɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɞɜɢɠɟɧɢɹ� �ɧɚ� ɨɞɧɨɩɭɬɧɵɯ� ɭɱɚɫɬɤɚɯ��

ɨɛɨɪɭɞɨɜɚɧɧɵɯ�ȺȻ�� 
± ɨ ɫɨɫɬɨɹɧɢɢ�ɩɟɪɟɟɡɞɨɜ�ɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɛɭɤɫɨɜɵɯ�ɭɡɥɨɜ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ� 
Ɉɞɧɨɜɪɟɦɟɧɧɨ� ȺɉɄ-ȾɄ� ɜɵɩɨɥɧɹɟɬ� ɡɚɞɚɱɢ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� ɫɨɫɬɨɹɧɢɹ�

ɭɫɬɪɨɣɫɬɜ� ɚɜɬɨɦɚɬɢɤɢ� ɧɚ� ɩɟɪɟɝɨɧɚɯ� ɢ� ɫɬɚɧɰɢɹɯ�� ȼɫɹ� ɢɧɮɨɪɦɚɰɢɹ� ɩɨɫɬɭɩɚɟɬ� ɜ� ɪɟɚɥɶɧɨɦ�
ɦɚɫɲɬɚɛɟ� ɜɪɟɦɟɧɢ�� Ɋɟɡɭɥɶɬɚɬ� ɤɨɧɬɪɨɥɹ� ɩɟɪɟɞɚɟɬɫɹ� ɞɟɠɭɪɧɨɦɭ� ɦɟɯɚɧɢɤɭ�� ɞɢɫɩɟɬɱɟɪɭ�
ɞɢɫɬɚɧɰɢɢ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɢ�ɫɜɹɡɢ�ɢ�ɞɚɥɟɟ�ɬɟɯɧɢɱɟɫɤɨɦɭ�ɩɟɪɫɨɧɚɥɭ��ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ�ɡɚ�ɫɛɨɪ�
ɢ� ɨɛɪɚɛɨɬɤɭ� ɫɬɚɬɢɫɬɢɤɢ� ɨɬɤɚɡɨɜ�� ɋɢɫɬɟɦɚ� ɩɨɡɜɨɥɹɟɬ� ɩɨɜɵɫɢɬɶ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɢ�
ɭɥɭɱɲɢɬɶ� ɭɫɥɨɜɢɹ� ɬɪɭɞɚ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɚɩɩɚɪɚɬɚ� ɭɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɟɦ� ɧɚ� ɭɪɨɜɧɟ�
ɪɟɝɢɨɧɚɥɶɧɵɯ�ɰɟɧɬɪɨɜ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɐɍɉɨɜ�ɡɚ�ɫɱɟɬ� 

± ɨɛɟɫɩɟɱɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ� ɩɪɢɧɹɬɢɹ� Ⱦɇɐ� ɪɟɲɟɧɢɣ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ�ɤɨɧɬɪɨɥɹ�ɩɨɟɡɞɧɨɣ�ɫɢɬɭɚɰɢɢ�ɜ�ɪɟɚɥɶɧɨɦ�ɦɚɫɲɬɚɛɟ�ɜɪɟɦɟɧɢ� 

±  ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɜɨɡɦɨɠɧɵɯ�ɨɬɤɥɨɧɟɧɢɣ�ɨɬ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɜɵɞɚɱɢ�
ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɢɯ�ɭɫɬɪɚɧɟɧɢɸ� 

±  ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɬɟɯɧɢɱɟɫɤɨɦ�ɫɨɫɬɨɹɧɢɢ�ɭɫɬɪɨɣɫɬɜ� 
± ɨɛɟɫɩɟɱɟɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɫɨɩɪɹɠɟɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɧɚ� ɞɨɪɨɝɟ� ɢɥɢ� ɜ�

ɨɬɞɟɥɟɧɢɢ�ȺɊɆ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɟɪɫɨɧɚɥɚ�ɫ�ɪɚɛɨɱɢɦ�ɦɟɫɬɨɦ�Ⱦɇɐ� 
Ʉɨɦɩɥɟɤɫ� ɚɩɩɚɪɚɬɧɵɯ� ɢ� ɩɪɨɝɪɚɦɦɧɵɯ� ɫɪɟɞɫɬɜ� ȺɉɄ-ȾɄ� ɦɨɠɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɤɚɤ�

ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ�ɫɢɫɬɟɦɚ�ɢɥɢ�ɫɨɜɦɟɫɬɧɨ�ɫ�ɫɢɫɬɟɦɚɦɢ�Ⱦɐ��ɪɚɫɲɢɪɹɹ�ɢɯ�ɮɭɧɤɰɢɢ� 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɢɫɬɟɦɚ� ȺɉɄ-ȾɄ� ɩɪɢɦɟɧɹɟɬɫɹ� ɜɡɚɦɟɧ� ɭɫɬɚɪɟɜɲɢɯ� ɢ�

ɜɵɪɚɛɨɬɚɜɲɢɯ� ɫɜɨɣ� ɪɟɫɭɪɫ� ɫɢɫɬɟɦ� ɑȾɄ�� ɚ� ɬɚɤɠɟ� ɩɪɢ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ� ɧɨɜɵɯ� ɭɱɚɫɬɤɨɜ� 
ȼɧɟɞɪɟɧɢɟ�ɞɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɪɚɛɨɬɵ�ɭɱɚɫɬɤɚ�



 

ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ�� ɉɪɟɠɞɟ� ɜɫɟɝɨ� ɷɮɮɟɤɬ� ɜɧɟɞɪɟɧɢɹ� ɩɨɥɭɱɚɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɩɨɜɵɲɟɧɢɹ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ�� ɋɢɫɬɟɦɚ� ȺɉɄ-ȾɄ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɜɨɟɜɪɟɦɟɧɧɨ�
ɜɵɹɜɥɹɬɶ�ɩɪɟɞɨɬɤɚɡɧɵɟ�ɫɨɫɬɨɹɧɢɹ�ɭɫɬɪɨɣɫɬɜ�ɋɀȺɌ��ɱɬɨ�ɩɨɜɵɲɚɟɬ�ɧɚɞɟɠɧɨɫɬɶ�ɢɯ�ɪɚɛɨɬɵ��
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɠɚɸɬɫɹ� ɡɚɬɪɚɬɵ� ɧɚ� ɩɪɨɫɬɨɣ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɩɪɢ�
ɨɬɤɚɡɚɯ�ɭɫɬɪɨɣɫɬɜ�ɚɜɬɨɦɚɬɢɤɢ� 

ɇɚ�ɩɟɪɟɝɨɧɟ�ɞɚɧɧɭɸ�ɡɚɞɚɱɭ�ɜɵɩɨɥɧɹɟɬ�ɚɜɬɨɦɚɬ�ɤɨɧɬɪɨɥɹ�ɫɢɝɧɚɥɶɧɨɣ�ɬɨɱɤɢ��ȺɄɋɌ���
ɗɬɨɬ� ɤɨɧɬɪɨɥɥɟɪ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɜ� ɪɟɥɟɣɧɵɯ� ɲɤɚɮɚɯ� ɫɜɟɬɨɮɨɪɨɜ� ɢ� ɜɵɩɨɥɧɹɟɬ� ɫɴsɦ��
ɤɨɞɢɪɨɜɤɭ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɭɫɬɪɨɣɫɬɜ�ɚɜɬɨɦɚɬɢɤɢ�ɢ�ɛɥɨɤ-ɭɱɚɫɬɤɚ��ɨɝɪɚɠɞɚɟɦɨɝɨ�
ɫɜɟɬɨɮɨɪɨɦ�� Ⱦɥɹ� ɩɟɪɟɞɚɱɢ� ɢɧɮɨɪɦɚɰɢɢ� ɫ� ɫɢɝɧɚɥɶɧɨɣ� ɬɨɱɤɢ� ɧɚ� ɩɪɢɥɟɝɚɸɳɭɸ� ɫɬɚɧɰɢɸ�
ɢɫɩɨɥɶɡɭɸɬɫɹ� ɩɪɨɜɨɞɚ� Ⱦɋɇ�� ɑɚɫɬɨɬɧɵɣ� ɩɪɢɟɦɧɢɤ� �ɋɑȾ�� ɧɚ� ɥɢɧɟɣɧɨɦ� ɩɭɧɤɬɟ�
�ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ��ɨɫɭɳɟɫɬɜɥɹɟɬ�ɩɪɢɟɦ�ɢ�ɞɟɦɨɞɭɥɹɰɢɸ�ɫɢɝɧɚɥɨɜ�ȺɄɋɌ� 

ɋɢɫɬɟɦɚ� ȺɉɄ� ȾɄ� ɪɚɛɨɬɚɟɬ� ɤɚɤ� ɫ� ɚɧɚɥɨɝɨɜɵɦɢ� ɫɢɝɧɚɥɚɦɢ�� ɤɨɬɨɪɵɟ� ɩɨɫɬɭɩɚɸɬ� ɫ�
ɩɭɬɟɜɵɯ� ɪɟɥɟ�� ɩɢɬɚɸɳɢɯ� ɮɢɞɟɪɨɜ�� ɪɚɛɨɱɢɯ� ɰɟɩɟɣ� ɫɬɪɟɥɨɱɧɨɝɨ� ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ�� ɬɚɤ� ɢ�
ɞɢɫɤɪɟɬɧɵɦɢ� ɫɢɝɧɚɥɚɦɢ�� ɫɧɢɦɚɟɦɵɦɢ� ɫ� ɩɭɥɶɬɚ-ɬɚɛɥɨ�ɗɐ��ȼ� ɤɚɱɟɫɬɜɟ� ɚɩɩɚɪɚɬɭɪɵ� ɫɴɟɦɚ�
ɚɧɚɥɨɝɨɜɨɣ� ɢ� ɞɢɫɤɪɟɬɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɧɚ� ɫɬɚɧɰɢɢ� ɢɫɩɨɥɶɡɭɸɬɫɹ�� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�
ɤɨɧɬɪɨɥɥɟɪɵ� ɉɂɄ-���� ɩɨɡɜɨɥɹɸɳɢɟ� ɢɡɦɟɪɹɬɶ� ɧɚɩɪɹɠɟɧɢɟ� ɧɚ� ɩɭɬɟɜɵɯ� ɪɟɥɟ� ɢ�
ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɢɡɨɥɹɰɢɢ�� Ʉɨɧɬɪɨɥɥɟɪ� ɉɂɄ-���� ɨɫɭɳɟɫɬɜɥɹɟɬ� ɫɴɟɦ� ɢɧɮɨɪɦɚɰɢɢ� ɫ�
ɷɥɟɦɟɧɬɨɜ� ɬɚɛɥɨ� ɢɥɢ� ɫɜɨɛɨɞɧɵɯ� ɤɨɧɬɚɤɬɨɜ� ɪɟɥɟ�� Ⱦɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɨɛɴɟɦɚ� ɢɧɮɨɪɦɚɰɢɢ��
ɜɜɨɞɢɦɨɣ� ɜ� ɤɨɧɰɟɧɬɪɚɬɨɪ� �ɤɨɦɩɶɸɬɟɪ��� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɩɥɚɬɵ�
ɪɚɫɲɢɪɟɧɢɹ�� Ʉɨɧɬɪɨɥɥɟɪ� ȾɂɋɄ� ɩɪɟɞɧɚɡɧɚɱɟɧ� ɞɥɹ� ɫɴɟɦɚ� ɢɧɮɨɪɦɚɰɢɢ� ɫ� ɚɩɩɚɪɚɬɭɪɵ�
ɤɨɧɬɪɨɥɹ� ɧɚɝɪɟɜɚ� ɛɭɤɫ� ɧɚ� ɯɨɞɭ� ɩɨɟɡɞɚ�� ɉɨɞɫɢɫɬɟɦɚ� ɜɟɪɯɧɟɝɨ� ɭɪɨɜɧɹ ɫɨɫɬɨɢɬ� ɢɡ�
ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɞɢɫɩɟɬɱɟɪɚ�ȺɊɆ-Ⱦɇɐ��ɞɢɫɬɚɧɰɢɢ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɢ�ɫɜɹɡɢ�ȺɊɆ-ɒɑȾ��
ɪɚɛɨɬɧɢɤɨɜ� ɨɬɞɟɥɟɧɢɹ� ɞɨɪɨɝɢ� �ɩɟɪɫɨɧɚɥɶɧɵɟ� ɤɨɦɩɶɸɬɟɪɵ� ɨɛɴɟɞɢɧɟɧɵ� ɜ� ɥɨɤɚɥɶɧɭɸ�
ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ� ɫɟɬɶ� Ʌȼɋ�� ɢ� ɞɪɭɝɢɯ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ�� ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ� ɩɪɨɝɪɚɦɦɧɨɟ�
ɨɛɟɫɩɟɱɟɧɢɟ�ɫɪɟɞɧɟɝɨ�ɭɪɨɜɧɹ�ɩɨɡɜɨɥɹɟɬ�ɨɪɝɚɧɢɡɨɜɚɬɶ�ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ�ɫɟɬɶ�ɧɚ�ɫɬɚɧɰɢɢ�ɢ�
ɨɫɭɳɟɫɬɜɢɬɶ�ɨɛɴɟɞɢɧɟɧɢɟ�ɥɢɧɟɣɧɵɯ�ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ�ɫɟɬɟɣ��Ʌȼɋ��ɧɟɫɤɨɥɶɤɢɯ�ɫɬɚɧɰɢɣ. 

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ�ɩɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɜɟɪɯɧɟɝɨ�ɭɪɨɜɧɹ�ɩɨɡɜɨɥɹɟɬ�ɪɟɚɥɢɡɨɜɚɬɶ�
ɜɵɩɨɥɧɟɧɢɟ� ɫɩɟɰɢɚɥɶɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɮɭɧɤɰɢɣ� ɢ� ɨɪɝɚɧɢɡɨɜɚɬɶ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ�
ȺɊɆ��ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ�ɢ�ɞɢɫɩɟɬɱɟɪɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɡɥɚ� �ȺɊɆ-Ⱦɇɐ�ɢ�Ⱦɇɐɍ���
ɞɢɫɩɟɬɱɟɪɚ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɢ�ɫɜɹɡɢ��ȺɊɆ-ɒɑȾ�� 

- -  

���ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ�ɟɦɤɨɫɬɶ�ɜɤɥɸɱɚɟɬ� 
± ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɞɢɫɤɪɟɬɧɵɯ� ɞɚɬɱɢɤɨɜ� ɧɚ� ɫɬɚɧɰɢɢ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɧɚ�

ɨɞɢɧ�ɤɨɧɬɪɨɥɥɟɪ� 
± ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɚɧɚɥɨɝɨɜɵɯ� ɫɢɝɧɚɥɨɜ� ɧɚ� ɫɬɚɧɰɢɢ� ± ��� ɧɚ� ɨɞɢɧ�

ɤɨɧɬɪɨɥɥɟɪ� 
±  ɤɨɥɢɱɟɫɬɜɨ�ɤɨɧɬɪɨɥɥɟɪɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�ɧɟ�ɨɝɪɚɧɢɱɟɧɨ� 
± ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɞɢɫɤɪɟɬɧɵɯ� ɞɚɬɱɢɤɨɜ� ɧɚ� ɫɢɝɧɚɥɶɧɨɣ� ɬɨɱɤɟ� ɢɥɢ�

ɩɟɪɟɟɡɞɟ�± 16; 
± ɤɨɥɢɱɟɫɬɜɨ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɫɢɝɧɚɥɶɧɵɯ�ɬɨɱɟɤ�ɜ�ɨɞɧɨɦ�ɫɬɚɧɰɢɨɧɧɨɦ�ɤɨɦɩɥɟɤɬɟ�± 

32. 
���ɐɢɤɥ�ɨɩɪɨɫɚ�ɫɬɚɧɰɢɨɧɧɵɯ�ɞɚɬɱɢɤɨɜ�± ɧɟ�ɛɨɥɟɟ�����ɦɫ� 
���ɉɟɪɢɨɞɢɱɧɨɫɬɶ�ɩɟɪɟɞɚɱɢ�ɞɚɧɧɵɯ�ɫ�ɩɟɪɟɝɨɧɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɚɜɬɨɦɚɬɢɤɢ��ɫɢɝɧɚɥɶɧɨɣ�

ɬɨɱɤɢ�� 
±  ɨ�ɩɨɟɡɞɧɨɦ�ɩɨɥɨɠɟɧɢɢ��ɡɚɧɹɬ�ɢɥɢ�ɫɜɨɛɨɞɟɧ�ɛɥɨɤ-ɭɱɚɫɬɨɤ��± ɧɟ�ɛɨɥɟɟ���ɫ� 
±  ɨ�ɫɨɫɬɨɹɧɢɢ�ɭɫɬɪɨɣɫɬɜ�± ɧɟ�ɛɨɥɟɟ����ɫ� 
4. Ʉɨɥɢɱɟɫɬɜɨ�ɫɬɚɧɰɢɣ��ɥɢɧɟɣɧɵɯ�ɩɭɧɤɬɨɜ��± ɧɟ�ɨɝɪɚɧɢɱɟɧɨ� 
ɇɨɜɵɟ�ɬɟɯɧɢɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɜɧɟɞɪɟɧɢɟɦ�ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ�ɫɪɟɞɫɬɜ�ɜ�

ɫɢɫɬɟɦɚɯ� ɗɐ� ɚɜɬɨɛɥɨɤɢɪɨɜɤɢ� ɢ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ�� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɪɟɞɫɬɜ�
ɞɢɚɝɧɨɫɬɢɤɢ��ɫɩɨɫɨɛɫɬɜɭɸɬ�ɜɧɟɞɪɟɧɢɸ�ɧɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ��ɨɫɧɨɜɚɧɧɵɯ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɢ�
ɭɫɬɪɨɣɫɬɜ� ɩɨ� ɫɨɫɬɨɹɧɢɸ� ɉɢɬɚɧɢɟ� ȺɊɆ� ȺɋȾɄ� ɜɟɪɯɧɟɝɨ� ɭɪɨɜɧɹ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɨɬ�
ɭɫɬɪɨɣɫɬɜ� ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ� ɩɢɬɚɧɢɹ� ɬɢɩɚ� Smart-UPS-��������� ɢɥɢ� ɚɧɚɥɨɝɢɱɧɵɯ��



 

ɩɨɞɤɥɸɱɟɧɧɵɯ�ɤ�ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɦɭ�ɩɢɬɚɧɢɸ�ɧɚɩɪɹɠɟɧɢɟɦ�ɩɟɪɟɦɟɧɧɨɝɨ�ɬɨɤɚ����� ± 232) 
ȼ��ɱɚɫɬɨɬɨɣ����Ƚɰ� 

ɉɚɪɚɦɟɬɪɵ� ȺɉɄ-ȾɄ� ɜɟɪɯɧɟɝɨ� ɭɪɨɜɧɹ� ɩɨ� ɭɫɥɨɜɢɹɦ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɤ�
ɜɨɡɞɟɣɫɬɜɢɹɦ� ɤɥɢɦɚɬɢɱɟɫɤɢɯ� ɢ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɨɬɜɟɱɚɸɬ� ɫɥɟɞɭɸɳɢɦ�
ɬɪɟɛɨɜɚɧɢɹɦ� 

- ɭɫɥɨɜɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�± ɍɏɅ��ɤɚɬɟɝɨɪɢɹ���ɩɨ�ȽɈɋɌ������-69. 
- ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɦɟɯɚɧɢɱɟɫɤɢɦ�ɜɨɡɞɟɣɫɬɜɢɹɦ�± ɝɪɭɩɩɚ�Ɇɋ��ɩɨ�ɈɋɌ�������-2000. 
- ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɤɥɢɦɚɬɢɱɟɫɤɢɦ�ɜɨɡɞɟɣɫɬɜɢɹɦ�± ɝɪɭɩɩɚ�Ʉ��ɩɨ�ɈɋɌ�������-2000. 
ɗɤɨɧɨɦɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɨɬ� ɜɧɟɞɪɟɧɢɹ� ɫɢɫɬɟɦɵ� ɞɨɫɬɢɝɚɟɬɫɹ� ɡɚ� ɫɱɟɬ�� ɫɨɤɪɚɳɟɧɢɹ�

ɬɪɭɞɨɡɚɬɪɚɬ�ɧɚ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ�� ɫɨɤɪɚɳɟɧɢɹ�ɪɚɫɯɨɞɨɜ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɧɢɠɟɧɢɹ�
ɜɪɟɦɟɧɢ�ɩɪɨɫɬɨɟɜ�ɩɨɟɡɞɨɜ�ɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɪɟɞɨɬɤɚɡɧɵɯ�ɫɢɬɭɚɰɢɣ��ɭɥɭɱɲɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�
ɛɟɡɨɬɤɚɡɧɨɣ� ɪɚɛɨɬɵ� ɭɫɬɪɨɣɫɬɜ� ɀȺɌ�� ɫɨɤɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ� ɩɨɢɫɤɚ�� ɥɨɤɚɥɢɡɚɰɢɢ��
ɨɩɪɟɞɟɥɟɧɢɹ� ɢ� ɭɫɬɪɚɧɟɧɢɹ� ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ�� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɪɭɬɢɧɧɵɯ� ɨɩɟɪɚɰɢɣ� ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɪɚɛɨɬɵ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɩɟɪɫɨɧɚɥɚ� 

Ʌɢɬɟɪɚɬɭɪɚ 
1. ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� ȺɉɄ-ȾɄ�� ɦɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɩɨ�

ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɭɫɬɪɨɣɫɬɜ� ɚɜɬɨɦɚɬɢɤɢ�� ɬɟɥɟɦɟɯɚɧɢɤɢ� ɢ� ɫɜɹɡɢ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�
ɬɪɚɧɫɩɨɪɬɟ�ɂ-352-01. ±  ɋɉɛ��ɉȽɍɉɋ������� 

2. ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� ȺɉɄ-ȾɄ�� ɦɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɩɨ�
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɭɫɬɪɨɣɫɬɜ� ɚɜɬɨɦɚɬɢɤɢ�� ɬɟɥɟɦɟɯɚɧɢɤɢ� ɢ� ɫɜɹɡɢ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�
ɬɪɚɧɫɩɨɪɬɟ�ɂ-352-����Ⱦɨɩɨɥɧɟɧɢɟ�ʋ��ɂɧɬɟɝɪɚɰɢɹ�ȺɉɄ-ȾɄ�ɫ�ɫɢɫɬɟɦɨɣ�ɩɟɪɟɞɚɱɢ�ɞɚɧɧɵɯ�
ɥɢɧɟɣɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ɋɉȾ�Ʌɉ���±  ɋɉɛ��ɉȽɍɉɋ������� 

 
 

-

 

-

 

 
Annotation 

The feature under consideration system af apparatus-proqram complex APC-DC and 

technical parameters.  

Key words: p-con centraliration apparatus-program complex control touxr APC-DC. 
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 ɉɪɢɨɪɢɬɟɬɧɨɫɬɶ� ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɫɬɪɚɧɵ� ɜ�
ɧɚɩɪɚɜɥɟɧɢɢ� ɢɡɛɪɚɧɧɵɯ� ɨɪɢɟɧɬɢɪɨɜ� ɢ� ɜɟɤɬɨɪɨɜ� ɢɧɬɟɝɪɚɰɢɢ� ɜ� ɦɢɪɨɯɨɡɹɣɫɬɜɟɧɧɨɟ�
ɫɨɞɪɭɠɟɫɬɜɨ� ɬɪɟɛɭɟɬ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɜɧɟɞɪɟɧɢɹ� ɫɬɪɚɬɟɝɢɢ� ɭɫɬɨɣɱɢɜɨɝɨ� ɪɚɡɜɢɬɢɹ��
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ�ɫɢɥ�ɪɟɝɢɨɧɨɜ��ɢ�ɢɯ�ɯɨɡɹɣɫɬɜɟɧɧɵɯ�ɫɢɫɬɟɦ��ɤɨɬɨɪɚɹ��ɨɩɪɟɞɟɥɹɟɬ�ɩɭɬɢ�ɢ�
ɷɬɚɩɵ� ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɢ� ɢɯ� ɷɤɨɧɨɦɢɤɢ� ɜ� ɟɞɢɧɨɦ� ɷɤɨɧɨɦɢɱɟɫɤɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɜɧɟɲɧɢɯ� ɢ� ɜɧɭɬɪɟɧɧɢɯ� ɦɟɠɪɟɝɢɨɧɚɥɶɧɵɯ� ɫɜɹɡɟɣ�� ɨɫɧɨɜɨɣ�
ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ�� Ɍɪɚɧɫɩɨɪɬ� ɍɤɪɚɢɧɵ�� ɜɥɚɞɟɹ�
ɞɨɫɬɚɬɨɱɧɨ� ɦɨɳɧɵɦ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ� ɩɨɬɟɧɰɢɚɥɨɦ�� ɟɫɬɶ� ɧɟɨɬɴɟɦɥɟɦɨɣ� ɢ� ɜɚɠɧɨɣ�
ɫɨɫɬɚɜɥɹɸɳɟɣ� ɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɪɟɝɢɨɧɚɥɶɧɵɯ� ɫɬɪɭɤɬɭɪ�� ɨɬ� ɷɮɮɟɤɬɢɜɧɨɝɨ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɤɨɬɨɪɨɣ� ɡɚɜɢɫɢɬ� ɫɬɚɛɢɥɢɡɚɰɢɹ� ɢ� ɪɚɰɢɨɧɚɥɢɡɚɰɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɜ� ɷɤɨɧɨɦɢɤɟ�� ɪɚɡɜɢɬɢɟ� ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɩɨɜɵɲɟɧɢɟ�
ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ�ɧɚɫɟɥɟɧɢɹ��ɨɛɟɫɩɟɱɟɧɢɟ�ɧɚɰɢɨɧɚɥɶɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�� 

ɂɫɫɥɟɞɨɜɚɧɢɸ�ɩɪɨɛɥɟɦ� ɪɚɡɜɢɬɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɩɨɫɜɹɳɟɧɨ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɛɨɬ�
ɤɚɤ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɬɚɤ� ɢ� ɡɚɪɭɛɟɠɧɵɯ� ɭɱɟɧɧɵɯ� ɢ� ɷɤɨɧɨɦɢɫɬɨɜ�� ɨɫɨɛɟɧɧɨ� ɜɨɩɪɨɫɚɦ�
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɩɪɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ� ɧɚɥɢɱɢɢ� ɪɚɛɨɬ�
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ�ɩɥɚɧɚ��ɉɪɢ�ɝɥɭɛɢɧɟ�ɢ�ɦɚɫɲɬɚɛɧɨɫɬɢ�ɞɚɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢɡɭɱɟɧɢɟ�ɟɝɨ�
ɜ� ɤɨɧɬɟɤɫɬɟ� ɪɚɡɜɢɬɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɩɬɢɦɢɡɚɰɢɢ�
ɩɟɪɟɜɨɡɨɤ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɟɫɬɶ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɨɫɧɨɜɚɬɟɥɶɧɵɦ�� ɉɨɷɬɨɦɭ�
ɰɟɥɶɸ� ɫɬɚɬɢ� ɹɜɥɹɟɬɫɹ� ɩɨɩɵɬɤɚ� ɡɚɩɨɥɧɢɬɶ� ɷɬɭ� ɧɢɲɭ�� ɚ� ɢɦɟɧɧɨ� ɢɫɫɥɟɞɨɜɚɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɩɟɪɟɜɨɡɤɢ�ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ� 

 Ɉɫɧɨɜɭ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɫɬɪɚɧɵ� ɫɨɫɬɚɜɥɹɟɬ�
ɬɪɚɧɫɩɨɪɬɧɵɣ� ɤɨɦɩɥɟɤɫ�� Ɍɪɚɧɫɩɨɪɬɧɵɣ� ɤɨɦɩɥɟɤɫ�� ɤɚɤ� ɜɚɠɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ��
ɧɚɰɢɨɧɚɥɶɧɨɣ� ɷɤɨɧɨɦɢɤɢ�� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ�� ɩɨɥɢɫɬɪɭɤɬɭɪɧɭɸ�� ɞɢɧɚɦɢɱɧɭɸ�
ɫɢɫɬɟɦɭ�� ɤɨɬɨɪɚɹ� ɝɟɧɟɪɢɪɭɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɩɨ� ɦɚɫɲɬɚɛɭ� ɮɢɧɚɧɫɨɜɵɟ�� ɦɚɬɟɪɢɚɥɶɧɵɟ��
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɩɨɬɨɤɢ� ɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɪɟɚɥɢɡɭɟɬ� ɫɭɳɟɫɬɜɭɸɳɢɣ� ɜ� ɫɬɪɚɧɟ�
ɫɬɪɚɬɟɝɢɱɟɫɤɢɣ�ɩɨɬɟɧɰɢɚɥ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɵɣ��Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɨɬɪɚɫɥɟɜɚɹ�
ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� � ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɢ�ɭɪɨɜɧɟɦ�ɪɚɡɜɢɬɢɹ�ɟɝɨ�ɫɨɫɬɚɜɥɹɸɳɢɯ�- ɨɬɞɟɥɶɧɵɯ�ɜɢɞɨɜ�
ɬɪɚɧɫɩɨɪɬɚ� �ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�� ɦɨɪɫɤɨɝɨ�� ɪɟɱɧɨɝɨ��� ɤɨɬɨɪɵɟ�
ɨɛɭɫɥɚɜɥɢɜɚɸɬ�ɫɮɟɪɭ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɤɨɧɤɪɟɬɧɵɯ�ɢɯ�ɜɢɞɨɜ�� 



 

ɍɤɪɚɢɧɚ� ɪɚɫɩɨɥɚɝɚɟɬ� ɦɨɳɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɟɬɶɸ�� ɤɨɬɨɪɚɹ� ɜɤɥɸɱɚɟɬ� ����� ɬɵɫ� ɤɦ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɭɬɟɣ�������� ɬɵɫ� ɤɦ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɞɨɪɨɝ� ɫ� ɬɜɟɪɞɵɦ�ɩɨɤɪɵɬɢɟɦ������
ɬɵɫ�ɤɦ� ɦɚɝɢɫɬɪɚɥɶɧɵɯ� ɧɟɮɬɟɩɪɨɜɨɞɨɜ�� ����� ɬɵɫ� ɤɦ� ɝɚɡɨɩɪɨɜɨɞɨɜ�� ���� ɬɵɫ� ɤɦ�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɟɱɧɵɯ� ɫɭɞɨɯɨɞɧɵɯ�ɩɭɬɟɣ� ɫ� ɜɵɯɨɞɨɦ�ɤ�Ⱥɡɨɜɫɤɨɦɭ�ɢ�ɑɨɪɧɨɦɭ�ɦɨɪɸ��
ɤɨɬɨɪɵɟ�ɩɟɪɟɜɨɡɹɬ�ɪɚɡɧɵɟ�ɜɢɞɵ�ɩɪɨɞɭɤɰɢɢ��ȼ������ɝɨɞɭ��ɜɫɟɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ�ɛɵɥɨ�
ɩɟɪɟɜɟɡɟɧɨ��������ɦɥɧ��ɬ�ɝɪɭɡɨɜ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�������ɦɥɧ��ɬ�ɝɪɭɡɨɜ��ɱɬɨ�ɧɚ�
�����ɛɨɥɶɲɟ�ɱɟɦ�ɜ������ɝɨɞɭ���ɚɜɬɨɦɨɛɢɥɶɧɵɦ�- �������ɦɥɧ��ɬ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɛɨɥɶɲɟ��ɧɚ�
������ɡɚ�ɞɚɧɧɵɦɢ�Ƚɨɫɤɨɦɫɬɚɬɚ�ɍɤɪɚɢɧɵ��� 

Ɍɪɚɧɫɩɨɪɬɧɵɣ� ɤɨɦɩɥɟɤɫ� ɤɚɤ� ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�
ɩɪɨɫɬɪɚɧɫɬɜɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɚ�ɨɫɧɨɜɟ�ɪɚɡɧɵɯ�ɤɪɢɬɟɪɢɚɥɶɧɵɯ�ɩɪɢɡɧɚɤɨɜ��ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɯɨɡɹɣɫɬɜɟɧɧɵɯ�� ɬɟɯɧɢɱɟɫɤɢɯ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�� ɨɬɪɚɫɥɟɜɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ��
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ� ɢ� ɞɪ�� ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɩɪɢɡɧɚɤɨɜ�� ɬɨ� ɤɨɦɩɥɟɤɫɵ� ɦɨɝɭɬ�
ɛɵɬɶ� ɫɭɛɪɟɝɢɨɧɚɥɶɧɵɦɢ�� ɪɟɝɢɨɧɚɥɶɧɵɦɢ�� ɥɨɤɚɥɶɧɵɦɢ�� ɝɨɪɨɞɫɤɢɦɢ�� ɭɡɥɨɜɵɦɢ��
ɨɞɧɨɜɪɟɦɟɧɧɨ� ɛɭɞɭɱɢ� ɫɢɫɬɟɦɚɦɢ� ɷɤɨɧɨɦɢɱɟɫɤɢ-ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ� ɜ� ɫɨɫɬɚɜɟ�
ɪɟɝɢɨɧɚɥɶɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɪɚɡɧɨɝɨ� ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɚɧɝɚ�� � ɗɬɢ� � ɫɢɫɬɟɦɵ� ɜɥɢɹɸɬ� ɧɚ�
ɫɩɟɰɢɚɥɢɡɚɰɢɸ� ɢ� ɬɟɦɩɵ� ɪɚɡɜɢɬɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɨɛɟɫɩɟɱɢɜɚɹ� ɪɟɚɥɢɡɚɰɢɸ� ɧɟɨɛɯɨɞɢɦɵɯ�
ɨɩɬɢɦɚɥɶɧɵɯ�ɫɜɹɡɟɣ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�ɤɨɨɪɞɢɧɚɬɚɯ�� 

ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɬɪɚɧɫɩɨɪɬ� ɮɨɪɦɢɪɭɟɬɫɹ� ɢ� ɪɚɡɜɢɜɚɟɬɫɹ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɩɪɢɪɨɞɧɵɯ� ɢ�
ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ� ɪɟɝɢɨɧɚɥɶɧɵɯ�ɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɫɢɫɬɟɦ�� ɨɬɪɚɠɚɹ� ɫɜɨɣɫɬɜɟɧɧɵɟ� ɢɦ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɫɩɟɰɢɚɥɢɡɚɰɢɸ� ɢ� ɪɚɡɦɟɳɟɧɢɟ 
ɨɛɴɟɤɬɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɩɨɬɪɟɛɥɟɧɢɹ��ɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɟɬɢ��
ɟɟ� ɜɢɞɨɜɨɣ� ɫɬɪɭɤɬɭɪɵ�� ɋɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ� ɜ� ɭɪɨɜɧɹɯ� ɪɚɡɜɢɬɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ�
ɬɪɚɧɫɩɨɪɬɚ� ɤɚɤ� ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɯ� ɡɜɟɧɶɹɯ� ɪɟɝɢɨɧɚ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ��
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�� 

Ɋɚɡɜɢɬɢɟ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� ɪɚɰɢɨɧɚɥɢɡɚɰɢɹ� ɦɟɠɨɬɪɚɫɥɟɜɵɯ� ɢ�
ɦɟɠɪɟɝɢɨɧɚɥɶɧɵɯ� ɫɜɹɡɟɣ�� ɚɤɬɢɜɢɡɚɰɢɹ� ɦɚɬɟɪɢɚɥɶɧɨɝɨ� ɨɛɦɟɧɚ� ɦɟɠɞɭ� ɪɟɝɢɨɧɚɦɢ� ɢ�
ɫɬɪɚɧɚɦɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɬɟɩɟɧɢ� ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ� ɢ� ɭɪɨɜɧɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ�� Ɉɧ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɪɟɫɭɪɫɨɜ� ɢ� ɜɨɡɦɨɠɧɨɫɬɟɣ�
ɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� � ɤɨɦɩɥɟɤɫɚ�� ɢɫɩɨɥɧɹɟɬ� � ɨɛɴɟɞɢɧɹɸɳɭɸ�� ɢɧɬɟɝɪɢɪɭɸɳɭɸ�
ɮɭɧɤɰɢɸ� ɜ� ɩɪɨɰɟɫɫɟ� ɟɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɢ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ�� ȼ�
ɫɜɨɟɣ�ɨɫɧɨɜɟ�ɤɚɤ�ɰɟɥɨɫɬɧɚɹ�ɫɢɫɬɟɦɚ�ɨɧ�ɤɨɧɰɟɧɬɪɢɪɭɟɬ�ɪɟɫɭɪɫɵ��ɪɟɡɟɪɜɵ�ɢ�ɩɨɬɟɧɰɢɚɥɶɧɵɟ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɪɟɝɢɨɧɚ�� � ɭɱɚɫɬɜɭɹ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɢ� ɩɨɬɪɟɛɥɟɧɢɢ�
ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɪɨɞɭɤɬɚ��ɮɨɪɦɢɪɨɜɚɧɢɢ�ɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɪɵɧɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ��
ɉɨ�ɨɛɴɟɦɭ�ɩɪɨɞɭɤɰɢɢ�ɜ� ɫɬɪɭɤɬɭɪɟ� ɜɚɥɨɜɨɣ�ɞɨɛɚɜɨɱɧɨɣ� ɫɬɨɢɦɨɫɬɢ� ɫɬɪɚɧɵ�ɨɧ� ɫɨɫɬɚɜɥɹɟɬ�
�����ɚ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɟɝɨ�ɨɫɧɨɜɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɜ�ɨɛɳɟɣ�ɢɯ�ɫɬɨɢɦɨɫɬɢ��- ɛɨɥɶɲɟ�
�����ɯɨɬɹ�ɭɪɨɜɟɧɶ�ɢɡɧɨɫɚ�ɨɫɧɨɜɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɧɚɯɨɞɢɬɫɹ��ɧɚ�ɨɬɦɟɬɤɟ����� 

ɋɨɜɪɟɦɟɧɧɵɣ� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɤɨɦɩɥɟɤɫ�� ɤɚɤ� ɨɞɧɚ� ɢɡ� ɫɮɟɪ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɜɨɢɦɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�� ɨɬ� ɤɨɬɨɪɵɯ�
ɡɚɜɢɫɢɬ� ɟɝɨ� ɪɚɡɜɢɬɢɟ�� ɞɟɹɬɟɥɶɧɨɫɬɶ� � ɢ� ɚɤɬɢɜɧɨɫɬɶ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� Ɍɪɚɧɫɩɨɪɬ�
ɹɜɥɹɟɬɫɹ� ɩɪɨɞɨɥɠɟɧɢɟɦ� ɩɪɨɰɟɫɫɚ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɯɨɬɹ� ɢ� ɧɟ� ɫɨɡɞɚɟɬ� ɧɨɜɵɯ� ɩɪɨɞɭɤɬɨɜ��
ɉɟɪɟɦɟɳɚɹ� ɬɨɜɚɪɵ� ɫ� ɦɟɫɬ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɜ� ɦɟɫɬɚ� ɩɨɬɪɟɛɥɟɧɢɹ�� ɨɧ� ɭɜɟɥɢɱɢɜɚɟɬ� ɢɯ�
ɫɬɨɢɦɨɫɬɶ��ɬɨ�ɟɫɬɶ�ɝɨɬɨɜɢɬ�ɢɯ�ɤ�ɩɨɬɪɟɛɥɟɧɢɸ��ɛɟɡ�ɱɟɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ�ɩɪɨɰɟɫɫ�ɧɟɥɶɡɹ�
ɩɪɢɡɧɚɬɶ� ɡɚɜɟɪɲɟɧɧɵɦ�� ɉɪɨɞɭɤɰɢɟɣ� ɬɪɚɧɫɩɨɪɬɚ� ɟɫɬɶ� ɩɟɪɟɜɨɡɢɦɵɣ� ɩɪɨɰɟɫɫ�� ɫɚɦɨ�
ɩɟɪɟɦɟɳɟɧɢɟ� ɝɪɭɡɨɜ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ� ɜ� ɨɩɪɟɞɟɥɟɧɧɨɦ� ɱɚɫɨɜɨɦ� ɢɧɬɟɪɜɚɥɟ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ�
ɛɵɬɶ� ɧɚɤɨɩɥɟɧɵ�� ɫɨɯɪɚɧɟɧɵ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɜ� � ɞɚɥɶɧɟɣɲɟɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɟɝɨ� ɪɚɛɨɬɵ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɪɚɡɦɟɳɟɧɢɟɦ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɩɨɬɪɟɛɥɟɧɢɹ��
ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɩɨɬɨɤɨɜ�ɝɪɭɡɨɜ�ɢ�ɩɚɫɫɚɠɢɪɨɜ��ɉɨɷɬɨɦɭ�ɬɪɚɧɫɩɨɪɬɧɚɹ�ɫɢɫɬɟɦɚ�ɧɟ�ɹɜɥɹɟɬɫɹ�
ɩɨɫɬɨɹɧɧɨɣ� ɢ� ɩɨɥɧɨɫɬɶɸ� ɡɚɜɟɪɲɟɧɧɨɣ�� ɚ� ɬɚɤɨɜɨɣ�� ɤɨɬɨɪɨɣ� ɩɪɢɫɭɳ� ɞɢɧɚɦɢɡɦ� ɢ�
ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɟɝɨ�ɪɚɡɜɢɬɢɢ�    

ȼ� ɩɪɨɰɟɫɫɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɬɪɚɧɫɩɨɪɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɫɟɛɟɫɬɨɢɦɨɫɬɶ�
ɩɪɨɞɭɤɰɢɢ��ɚ�ɬɚɤɠɟ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ�ɰɟɧɭ��ɍɦɟɧɶɲɟɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɜ�
ɫɟɛɟɫɬɨɢɦɨɫɬɢ� ɩɪɨɢɡɜɟɞɟɧɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɜɵɲɟɧɢɸ�



 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� Ɍɪɚɧɫɩɨɪɬ� ± ɧɟɨɛɯɨɞɢɦɨɟ� ɭɫɥɨɜɢɟ�
ɢɧɬɟɝɪɚɰɢɢ�ɫɬɪɚɧɵ�ɜ�ɨɛɳɟɦɢɪɨɜɭɸ�ɷɤɨɧɨɦɢɱɟɫɤɭɸ�ɫɢɫɬɟɦɭ� 

ɋɪɟɞɢ� ɟɝɨ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɤɥɸɱɟɜɵɦɢ� ɟɫɬɶ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɦɚɝɢɫɬɪɚɥɢ� ɢ�
ɚɜɬɨɦɨɛɢɥɶɧɵɟ� ɞɨɪɨɝɢ� ɫ� ɬɜɟɪɞɵɦ� ɩɨɤɪɵɬɢɟɦ�� ɍɱɢɬɵɜɚɹ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɭɸ� ɤɨɦɩɨɧɟɧɬɭ��
ɡɧɚɱɢɬɟɥɶɧɭɸ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɫɬɪɚɧɵ��
ɤɚɤ�ɧɚɤɨɩɥɟɧɧɵɯ��ɫɩɨɫɨɛɧɨɫɬɟɣ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɢ�ɪɟɫɭɪɫɧɵɯ�
ɜɨɡɦɨɠɧɨɫɬɟɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ�
ɨɛɫɥɭɠɢɜɚɧɢɹ�� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɟɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɭɪɨɜɧɹ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜ�
ɪɟɝɢɨɧɚɥɶɧɵɯ�ɤɨɨɪɞɢɧɚɬɚɯ�ɫ�ɭɱɟɬɨɦ�ɯɚɪɚɤɬɟɪɚ�ɞɢɫɥɨɤɚɰɢɨɧɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ�
ɢ�ɜɪɟɦɟɧɢ��ȼ�ɰɟɥɨɦ��ɬɪɚɧɫɩɨɪɬɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɧɚɫɟɥɟɧɢɹ��ɤɦ�ɧɚ�����ɬɵɫ��ɱɟɥ���ɩɨ�ɫɬɪɚɧɟ�
ɫɨɫɬɚɜɥɹɟɬ� ���� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɢ� ����� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� Ɋɚɫɱɟɬ�
ɢɧɬɟɝɪɚɥɶɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɭɪɨɜɧɹ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜ� ɪɟɝɢɨɧɚɥɶɧɵɯ�
ɤɨɨɪɞɢɧɚɬɚɯ� ɢ� ɫɨɩɨɫɬɚɜɥɟɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɨɜ� ɜ�
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɦ�ɪɚɡɪɟɡɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ��ɱɬɨ���ɨɛɥɚɫɬɟɣ��ɪɟɝɢɨɧɨɜ��ɫɬɪɚɧɵ� - Ⱦɨɧɟɰɤɚɹ��
ɏɚɪɶɤɨɜɫɤɚɹ�� Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ�� Ʉɢɟɜɫɤɚɹ�� Ɂɚɩɨɪɨɠɫɤɚɹ� ± ɫɨɫɬɚɜɢɥɢ� ɝɪɭɩɩɭ� ɫ�
ɞɨɫɬɚɬɨɱɧɵɦ�� ��� ɨɛɥɚɫɬɟɣ ± Ʌɶɜɨɜɫɤɚɹ�� ȼɨɥɵɧɫɤɚɹ�� Ɂɚɤɚɪɩɚɬɫɤɚɹ�� ɏɦɟɥɶɧɢɰɤɚɹ��
ȼɢɧɧɢɰɤɚɹ�� ɑɟɪɤɚɫɫɤɚɹ��ɉɨɥɬɚɜɫɤɚɹ�� ɋɭɦɫɤɚɹ�� Ʉɢɪɨɜɨɝɪɚɞɫɤɚɹ��Ɉɞɟɫɫɤɚɹ��ɇɢɤɨɥɚɟɜɫɤɚɹ��
Ʌɭɝɚɧɫɤɚɹ�± ɫɨ�ɫɪɟɞɧɢɦ�ɢ����ɨɛɥɚɫɬɟɣ�ɫ�ɧɢɡɤɢɦ�ɭɪɨɜɧɟɦ��ɬɪɚɧɫɩɨɪɬɧɨɣ�ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ�- 
ɑɟɪɧɢɝɨɜɫɤɚɹ�� ɑɟɪɧɨɜɢɰɤɚɹ�� Ɍɟɪɧɨɩɨɥɶɫɤɚɹ�� Ɋɨɜɟɧɫɤɚɹ�� ɂɜɚɧɨ-Ɏɪɚɧɤɨɜɫɤɚɹ��
ɀɢɬɨɦɢɪɫɤɚɹ�� ɏɟɪɫɨɧɫɤɚɹ�� ɉɪɢ� ɫɪɟɞɧɟɦ� ɩɨ� ɫɬɪɚɧɟ� ɛɚɡɨɜɨɦ� ɩɨɤɚɡɚɬɟɥɟ� ɢɧɞɟɤɫɚ�
ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɪɚɜɧɨɝɨ�������ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɟɝɨ�ɡɧɚɱɟɧɢɹ�ɫɨɫɬɚɜɢɥɨ�ɫɜɵɲɟ�
������ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�± 0,61-������ɜ�ɬɪɟɬɶɟɣ�± ɧɢɠɟ�������� 

Ɉɬɧɨɫɢɬɟɥɶɧɨ� ɪɟɝɢɨɧɚɥɶɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢ� ɧɚɪɚɳɢɜɚɧɢɹ�
ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɫɬɪɚɧɵ� ɜɚɠɧɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɨɛɥɚɫɬɟɣ�
ɨɫɧɨɜɧɨɟ� ɜɧɢɦɚɧɢɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɫɨɫɪɟɞɨɬɨɱɟɧɨ� � ɧɚ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ�
ɫɢɫɬɟɦɵ� ɢ� ɩɨɜɵɲɟɧɢɢ� ɭɪɨɜɧɹ� ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɜ� ɫɬɪɚɬɟɝɢɢ�
ɪɚɡɜɢɬɢɹ�� ɨɛɥɚɫɬɢ� ɜɬɨɪɨɣ� ɝɪɭɩɩɵ� ɬɪɟɛɭɸɬ� ɭɫɢɥɟɧɢɹ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚ� ɢɧɜɟɫɬɢɰɢɨɧɧɨ-
ɢɧɧɨɜɚɰɢɨɧɧɨɣ� ɨɫɧɨɜɟ�� ɚ� ɞɥɹ� ɬɪɟɬɶɟɣ� ɝɪɭɩɩɵ� ɨɛɥɚɫɬɟɣ� ɧɟɨɛɯɨɞɢɦɚ� ɚɤɬɢɜɢɡɚɰɢɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɦɟɸɳɢɯɫɹ� � ɪɟɫɭɪɫɨɜ�ɢ�ɧɚɪɚɳɢɜɚɧɢɟ� � ɪɟɡɟɪɜɨɜ�ɨɫɧɨɜɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ�
ɷɥɟɦɟɧɬɨɜ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɢɫɬɟɦ�� Ⱦɥɹ� ɜɫɟɯ� ɪɟɝɢɨɧɨɜ� ɜɚɠɧɵɦ� ɨɫɬɚɟɬɫɹ� ɨɛɟɫɩɟɱɟɧɢɟ�
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ�ɪɚɡɜɢɬɢɹ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɟɞɢɧɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɟ��ɪɚɡɜɢɬɢɟ�
ɤɨɧɤɭɪɟɧɬɧɨɣ�ɫɪɟɞɵ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ��ɢɧɬɟɝɪɚɰɢɹ�ɜ�ɨɛɳɟɟ�ɬɪɚɧɫɩɨɪɬɧɨɟ��ɩɪɨɫɬɪɚɧɫɬɜɨ� 

ȼ� ɰɟɥɨɦ�� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɩɨɬɟɧɰɢɚɥ� ɪɟɝɢɨɧɨɜ� ɫɬɪɚɧɵ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɭɪɨɜɧɟɦ� ɢɯ� ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɢ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ� ɬɪɚɧɫɩɨɪɬɧɵɦɢ�
ɩɪɨɩɨɪɰɢɹɦɢ�� ɤɨɬɨɪɵɟ� ɫɥɨɠɢɥɢɫɶ� ɜ� ɫɬɪɚɧɟ�� ɉɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɫɞɜɢɝɨɜ� ɜ�
ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ�ɢ�ɦɚɫɲɬɚɛɟ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��ɯɨɬɹ�ɜ�ɬɪɟɬɶɟɣ�
ɝɪɭɩɩɟ�ɨɛɥɚɫɬɟɣ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɭɪɨɜɧɹ�ɪɚɡɜɢɬɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɢ�
ɫɬɟɩɟɧɢ� ɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɵɹɜɥɟɧɨ� ɪɟɡɟɪɜ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɨɬɞɟɥɶɧɵɯ� ɩɨɞɫɢɫɬɟɦ�
ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� ɇɚɹɜɭ� ɜɨɡɦɨɠɧɨɫɬɢ� ɭɜɟɥɢɱɟɧɢɹ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�
ɨɬɞɟɥɶɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɩɪɢ�ɨɛɧɨɜɥɟɧɢɢ�ɨɫɧɨɜɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɭɥɭɱɲɟɧɢɢ�
ɮɢɧɚɧɫɨɜɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɟɬɢ�� ɚɤɬɢɜɢɡɚɰɢɢ� ɢɧɜɟɫɬɢɰɢɨɧɧɨ-
ɢɧɧɨɜɚɰɢɨɧɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�� 

ȼɚɠɧɭɸ�ɪɨɥɶ�ɢɝɪɚɟɬ�ɢ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɧɚɪɹɞɭ�ɫ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ� ɢɦɟɸɳɟɝɨɫɹ� ɩɨɬɟɧɰɢɚɥɚ�� ɪɚɡɪɚɛɨɬɤɚ� ɫɢɫɬɟɦɧɨɣ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɦɟɸɳɢɯɫɹ� ɪɟɫɭɪɫɨɜ� ɢ� ɪɟɡɟɪɜɨɜ� ɩɪɢ�
ɧɟɨɛɯɨɞɢɦɨɦ� ɩɨɜɵɲɟɧɢɢ� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ� ɨɬɞɟɥɶɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ��
ɛɵɫɬɪɚɹ�ɚɞɚɩɬɚɰɢɹ�ɪɟɝɢɨɧɚɥɶɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ�ɤ�ɧɨɜɵɦ�ɪɵɧɨɱɧɵɦ�ɭɫɥɨɜɢɹɦ�
ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ� 

ȼɫɟɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ��ɨɫɨɛɟɧɧɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɢ�ɚɜɬɨɦɨɛɢɥɶɧɵɦ��ɤɨɬɨɪɵɣ�
ɢɦɟɟɬ� ɜ� ɫɜɨɟɦ� ɪɚɫɩɨɪɹɠɟɧɢɢ� ɚɜɬɨɰɢɫɬɟɪɧɵ�� ɫɩɟɰɢɚɥɶɧɵɟ� ɚɜɬɨɦɨɛɢɥɢ�� ɪɟɮɪɢɠɟɪɚɬɨɪɵ��
ɩɟɪɟɜɨɡɹɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɨɛɴɟɦɵ� ɪɚɡɧɨɨɛɪɚɡɧɵɯ� ɝɪɭɡɨɜ�� ɨɛɟɫɩɟɱɢɜɚɹ� ɷɮɮɟɤɬɢɜɧɭɸ�
ɪɚɛɨɬɭ� � ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ�� Ɉɫɨɛɟɧɧɨ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ�



 

ɬɪɚɧɫɩɨɪɬ�ɜ�ɨɛɟɫɩɟɱɟɧɢɢ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɜɟɞɭɳɢɯ�ɦɟɠɨɬɪɚɫɥɟɜɵɯ�ɤɨɦɩɥɟɤɫɨɜ��ɜ�ɱɚɫɬɧɨɫɬɢ�
ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ�� ɤɚɤ� ɨɫɧɨɜɵ� ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ� �ȺɉɄ��� ȺɉɄ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ�
ɜɟɞɭɳɢɯ� ɦɟɠɨɬɪɚɫɥɟɜɵɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɯɨɡɹɣɫɬɜɚ�� ɝɞɟ�
ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ� ɞɨ� ���� ɜɚɥɨɜɨɝɨ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɢ� ɫɨɫɪɟɞɨɬɨɱɟɧɨ� ɨɤɨɥɨ� ����
ɡɚɧɹɬɵɯ� ɜ� ɨɛɳɟɫɬɜɟɧɧɨɦ� ɩɪɨɢɡɜɨɞɫɬɜɟ�� ȼɵɪɚɛɚɬɵɜɚɹ� � ɩɪɨɞɭɤɬɵ� ɩɢɬɚɧɢɹ� ɢ� ɫɵɪɶɟ� ɞɥɹ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ȺɉɄ�ɢɝɪɚɟɬ�ɨɫɨɛɭɸ�ɪɨɥɶ� ɜ�ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɟ�ɯɨɡɹɣɫɬɜɚ�ɢ�ɧɚɫɟɥɟɧɢɹ�� ɜ�
ɨɛɟɫɩɟɱɟɧɢɢ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɧɚɫɟɥɟɧɢɹ� ɩɪɨɞɭɤɬɚɦɢ� ɩɢɬɚɧɢɹ� ɢ� ɩɨɜɵɲɟɧɢɢ� ɟɝɨ�
ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ�� ɚ� ɬɚɤɠɟ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɪɟɝɢɨɧɚɥɶɧɵɯ� ɪɵɧɤɨɜ� ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ� ɢ� ɜ�
ɨɛɟɫɩɟɱɟɧɢɢ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ� ɢ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ��ɉɨ� ɫɜɨɟɣ� ɫɭɬɢ�ȺɉɄ� ɷɬɨ�
ɦɨɳɧɵɣ�ɩɨɥɢɫɬɪɭɤɬɭɪɧɵɣ�ɤɨɦɩɥɟɤɫ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɤɨɬɨɪɵɣ�ɨɛɴɟɞɢɧɹɟɬ�ɪɚɡɧɵɟ�ɨɬɪɚɫɥɢ�ɢ�
ɫɨɫɬɨɢɬ� ɢɡ� ɬɚɤɢɯ� ɫɮɟɪ�� ɤɚɤ�� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ± ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɨ� ɢ�
ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ��ɨɬɪɚɫɥɢ��ɤɨɬɨɪɵɟ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ�ɫɵɪɶɟ��ɨɬɪɚɫɥɢ��
ɤɨɬɨɪɵɟ�ɫɨɡɞɚɸɬ�ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ�ɫɪɟɞɫɬɜɚ�ɞɥɹ�ɨɬɪɚɫɥɟɣ�ȺɉɄ�� 

ɇɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ȺɉɄ� ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ� ɨɤɨɥɨ� ���� ɪɚɫɬɟɧɢɟɜɨɞɱɟɫɤɨɣ� ɢ� ɫɜɵɲɟ�
���� ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɉɪɨɞɭɤɰɢɹ� ȺɉɄ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɦɧɨɝɨɨɛɪɚɡɢɟɦ�
ɪɚɡɧɵɯ� ɫɜɨɢɯ� ɜɢɞɨɜ�� ɜ� ɫɮɟɪɟ� ɫɟɥɶɫɤɨɝɨ�ɯɨɡɹɣɫɬɜɚ� ± ɡɟɪɧɨɜɵɟ�ɤɭɥɶɬɭɪɵ��ɩɲɟɧɢɰɚ�� ɪɨɠɶ��
ɤɭɤɭɪɭɡɚ�� ɹɱɦɟɧɶ�� ɡɟɪɧɨɛɨɛɨɜɵɟ�� ɫɚɯɚɪɧɚɹ� ɫɜɟɤɥɚ�� ɩɨɞɫɨɥɧɟɱɧɢɤ�� ɨɜɨɳɢ�� ɮɪɭɤɬɵ��
ɦɨɥɨɱɧɨɟ� ɢ ɦɹɫɧɨɟ� ɫɵɪɶɟ�� ɜ� ɫɮɟɪɟ� ɩɢɳɟɜɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ± ɦɚɫɥɨ� ɩɨɞɫɨɥɧɟɱɧɨɟ��
ɫɚɯɚɪ�� ɦɭɤɚ�� ɦɨɥɨɱɧɚɹ� ɩɪɨɞɭɤɰɢɹ�� ɦɹɫɧɚɹ� ɩɪɨɞɭɤɰɢɹ�� ɤɨɧɞɢɬɟɪɫɤɢɟ� ɢɡɞɟɥɢɹÜ�
ɯɥɟɛɨɛɭɥɨɱɧɵɟ�ɩɪɨɞɭɤɬɵ�ɢ�ɬ�ɞ��ɉɨ�ɪɚɫɱɟɬɚɦ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɧɚɲɚ�ɫɬɪɚɧɚ�ɟɠɟɝɨɞɧɨ�ɦɨɠɟɬ�
ɩɪɨɢɡɜɨɞɢɬɶ�ɬɚɤɨɣ�ɨɛɴɟɦ�ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ��ɱɬɨ�ɛɭɞɟɬ�ɜ�ɫɨɫɬɨɹɧɢɢ�ɩɪɨɤɨɪɦɢɬɶ�ɞɨ���ɦɥɧ��
ɱɟɥɨɜɟɤ��ɉɨɬɟɧɰɢɚɥ�ȺɉɄ�ɦɚɫɲɬɚɛɟɧ��ɨɞɧɚɤɨ�ɨɧ�ɫɥɚɛɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ��ɉɪɢɱɢɧ�ɷɬɨɦɭ�ɦɧɨɝɨ��
ɢ�ɫɪɟɞɢ�ɧɢɯ��ɩɪɟɠɞɟ�ɜɫɟɝɨ��ɫɢɥɶɧɚɹ�ɦɨɪɚɥɶɧɨ-ɮɢɡɢɱɟɫɤɚɹ�ɢɡɧɨɲɟɧɧɨɫɬɶ�ɨɫɧɨɜɧɵɯ�ɫɪɟɞɫɬɜ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɫɪɚɛɨɬɚɧɧɨɫɬɶ� ɬɟɯɧɢɤɢ�� ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ� ɟɟ� ɫɨɜɪɟɦɟɧɧɵɦ� ɬɪɟɛɨɜɚɧɢɹɦ��
Ɉɬɫɸɞɚ� ɛɨɥɶɲɢɟ� ɩɨɬɟɪɢ� ɩɪɢ� ɭɛɨɪɤɟ�� ɩɟɪɟɪɚɛɨɬɤɟ�� ɯɪɚɧɟɧɢɢ� ɢ� ɩɟɪɟɜɨɡɤɟ�
ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ�ɩɪɨɞɭɤɰɢɢ� 

ɉɪɨɞɨɜɨɥɶɫɬɜɟɧɧɚɹ� ɩɪɨɞɭɤɰɢɹ�� ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ� ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɤɨɦɩɥɟɤɫɚ�� ɢɦɟɟɬ�
ɲɢɪɨɤɢɣ� ɫɩɟɤɬɪ� ɩɟɪɟɦɟɳɟɧɢɹ�� ɤɨɬɨɪɨɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɨɬɞɟɥɶɧɵɦɢ� ɜɢɞɚɦɢ� ɬɪɚɧɫɩɨɪɬɚ���
ɉɪɨɞɭɤɰɢɹ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� ɤɨɬɨɪɚɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɧɚɫɟɥɟɧɢɟ� ɩɪɨɞɭɤɬɚɦɢ�
ɩɢɬɚɧɢɹ�� ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ� ɜ� ɟɝɨ� ɩɪɨɞɭɤɬɨɜɵɯ� ɩɨɞɤɨɦɩɥɟɤɫɚɯ� �ɡɟɪɧɨɩɪɨɞɭɤɬɨɜɵɣ��
ɫɜɟɤɥɨɫɚɯɚɪɧɵɣ�� ɦɚɫɥɨɠɢɪɨɜɨɣ�� ɤɚɪɬɨɮɟɥɶɧɵɣ�� ɩɥɨɞɨɨɜɨɳɧɨɣ��
ɦɨɥɨɤɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ��ɦɹɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ��ɜɢɧɨɝɪɚɞɧɨ-ɜɢɧɨɞɟɥɶɱɟɫɤɢɣ���ɦɟɠɞɭ�
ɤɨɬɨɪɵɦɢ� ɫɭɳɟɫɬɜɭɟɬ� ɬɟɫɧɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ�� ɢ� ɩɪɨɞɭɤɰɢɹ� ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɦɟɬɨɦ�
ɬɪɚɧɫɩɨɪɬɧɨɣ� ɪɚɛɨɬɵ� ɜ� ɫɜɹɡɢ� ɫ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɟɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-
ɜɪɟɦɟɧɧɨɦ�ɢɡɦɟɪɟɧɢɢ��ɜ��ɩɪɨɰɟɫɫɟ�ɩɟɪɟɜɨɡɤɢ�� 

Ɍɪɚɧɫɩɨɪɬɧɵɣ� ɩɟɪɟɜɨɡɨɱɧɵɣ� ɩɪɨɰɟɫɫ� ± ɨɫɧɨɜɚ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɸɛɨɝɨ� ɢɡ� ɜɢɞɨɜ�
ɬɪɚɧɫɩɨɪɬɚ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� ɬɟɨɪɢɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɨɧ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɪɚɡɧɨɜɢɞɧɨɫɬɶ� ɜɡɚɢɦɨɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɢ� ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ɪɟɡɭɥɶɬɚɬɨɦ�
ɞɟɹɬɟɥɶɧɨɫɬɢ�ɤɨɬɨɪɵɯ�ɹɜɥɹɟɬɫɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɟ�ɢɡɦɟɧɟɧɢɢ�ɫɨɫɬɨɹɧɢɹ�ɝɪɭɡɨɜ��
ɇɚ� ɨɛɴɟɦ� ɩɟɪɟɜɨɡɨɤ� ɜɥɢɹɟɬ� ɨɪɝɚɧɢɡɚɰɢɹ� ɩɨɫɬɚɜɨɤ� ɢ� ɫɛɵɬɚ� ɩɪɨɞɭɤɰɢɢ�� ɤɚɱɟɫɬɜɨ�
ɩɥɚɧɢɪɨɜɚɧɢɹ� ɩɟɪɟɜɨɡɨɤ�� ɫɬɟɩɟɧɶ� ɪɚɡɜɢɬɢɹ� ɞɪɭɝɢɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɢɧɬɟɪɦɨɞɚɥɶɧɵɯ�
ɩɟɪɟɜɨɡɨɤ��Ɉɛɴɟɦ�ɩɟɪɟɜɨɡɨɤ�ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢɦɟɟɬ�ɭɫɬɨɣɱɢɜɭɸ�ɬɟɧɞɟɧɰɢɸ�
ɤ�ɜɨɡɪɚɫɬɚɧɢɢ��ɂɡ�ɨɛɳɟɝɨ�ɨɛɴɟɦɚ�ɷɤɫɩɨɪɬɧɨɣ�ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ�ɩɪɨɞɭɤɰɢɢ��ɫɜɵɲɟ�����
ɦɥɧ�� ɬ�� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɛɵɥɨ� ɩɟɪɟɜɟɡɟɧɨ� ����� ɚɜɬɨɦɨɛɢɥɶɧɵɦ� - 5%, 
ɦɨɪɫɤɢɦ� - ���� ɱɬɨ�ɧɚ� �����ɛɨɥɶɲɟ�ɩɪɟɞɵɞɭɳɟɝɨ� ɝɨɞɚ��Ɉɞɧɚɤɨ�� ɭɱɢɬɵɜɚɹ� ɫɥɨɠɢɜɲɭɸɫɹ�
ɫɢɬɭɚɰɢɸ�� ɧɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ� ɢ� ɧɚɥɢɱɢɟ� ɪɹɞɚ� ɧɟɪɟɲɟɧɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɛɥɟɦ� ɜ�
ɫɬɪɚɧɟ��ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɜɧɟɞɪɟɧɢɹ�ɤɨɦɩɥɟɤɫɚ��ɧɟɨɬɥɨɠɧɵɯ�ɦɟɪ� 

 Ɉɫɧɨɜɧɵɦɢ� ɩɭɬɹɦɢ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɢ� ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɩɪɢ�ɩɟɪɟɜɨɡɤɟ�ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ�ɩɪɨɞɭɤɰɢɢ�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ��
ɫɨɝɥɚɫɨɜɚɧɢɟ� ɢ� ɨɩɬɢɦɢɡɚɰɢɸ� ɜɫɟɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɜ� ɟɞɢɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɟ��
ɪɚɰɢɨɧɚɥɢɡɚɰɢɸ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ� ɫɢɫɬɟɦɟ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ��
ɨɛɟɫɩɟɱɟɧɢɟ� ɪɢɬɦɢɱɧɨɫɬɢ�� ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ� ɞɨɫɬɚɜɤɢ� ɢ� ɫɨɯɪɚɧɟɧɢɹ� ɩɪɨɞɭɤɰɢɢ�� ɤɨɬɨɪɚɹ�



 

ɩɟɪɟɜɨɡɢɬɫɹ��ɦɨɞɟɪɧɢɡɚɰɢɸ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɞɥɹ�ɩɟɪɟɜɨɡɨɤ��ɪɚɫɲɢɪɟɧɢɟ�ɜɧɟɞɪɟɧɢɹ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ɭɝɥɭɛɥɟɧɢɟ� ɫɟɬɢ� ɢɧɬɟɪɦɨɞɚɥɶɧɵɯ�� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�
ɩɟɪɟɜɨɡɨɤ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɟɟ� ɤɚɱɟɫɬɜɚ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɱɢɫɬɨɬɵ�� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ�
ɫɬɪɭɤɬɭɪɵ�� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɬɪɚɧɫɩɨɪɬɚ� ɜ� ɪɵɧɨɱɧɨ� ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ� ɧɚ�
ɨɫɧɨɜɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɯɨɥɞɢɧɝɨɜɵɯ� ɫɬɪɭɤɬɭɪ�� ɪɚɫɲɢɪɟɧɢɟ� ɫɟɬɢ� ɢ� ɩɨɜɵɲɟɧɢɟ�
ɞɟɣɫɬɜɟɧɧɨɫɬɢ� ɪɵɧɤɨɜ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ɫ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɣ� ɚɞɚɩɬɚɰɢɟɣ� ɢɯ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɤ� ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ� ɢ� ɪɟɝɢɨɧɚɥɶɧɵɦ� ɢɧɬɟɪɟɫɚɦ�� ɩɨɜɵɲɟɧɢɟ�
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɜɫɟɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɫ�ɭɫɤɨɪɟɧɢɟɦ�ɜɵɯɨɞɚ�ɧɚ�ɦɢɪɨɜɵɟ ɪɵɧɤɢ�ɫ�
ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ�ɭɫɥɭɝɚɦɢ� 

Ɋɟɚɥɢɡɚɰɢɹ� ɬɚɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɦɟɪ� ɛɭɞɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɪɚɰɢɨɧɚɥɢɡɚɰɢɢ� ɢ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɨɛɟɫɩɟɱɢɬ�
ɚɤɬɢɜɢɡɚɰɢɸ� ɢ� ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɪɚɛɨɬɵ�� ɚ� ɬɚɤɠɟ� ɩɨɜɵɫɢɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɭɫɢɥɢɣ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɨɛɟɫɩɟɱɟɧɢɹ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɨɫɬɚ� 

 
 

 

 

 

 

 
Annotation 

Features are exposed and a transport as basic element of structure of economy is 

described, and also his role is outlined in socio-economic development of country. The specific 

of his territorial organization is certain and basic directions of improvement of a transport 

process are worked out at transportation of food products, improvement of spatial development 

within bounds of country. 

Keywords: a transport complex, transport vehicular process, food complex, food products. 
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Ɇɟɬɨɞɵ� ɮɢɧɚɧɫɨɜɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ ± ɤɨɧɤɪɟɬɧɵɟ� ɫɩɨɫɨɛɵ� ɢ� ɩɪɢɟɦɵ� ɩɥɚɧɨɜɵɯ�
ɪɚɫɱɟɬɨɜ��ɉɥɚɧɢɪɨɜɚɧɢɟ�ɮɢɧɚɧɫɨɜɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɧɟɫɤɨɥɶɤɢɯ�
ɦɟɬɨɞɨɜ� 

Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬɫɹ� 



 

- ɪɚɫɱɟɬɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ� 
- ɧɨɪɦɚɬɢɜɧɵɣ� 
- ɛɚɥɚɧɫɨɜɵɣ� 
- ɨɩɬɢɦɢɡɚɰɢɹ�ɩɥɚɧɨɜɵɯ�ɪɟɲɟɧɢɣ� 
- ɷɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ� 
ɋɨɞɟɪɠɚɧɢɟ�ɪɚɫɱɟɬɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ��ɱɬɨ�

ɧɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ� ɞɨɫɬɢɝɧɭɬɨɣ� ɜɟɥɢɱɢɧɵ� ɮɢɧɚɧɫɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ� ɢɯ�
ɜɟɥɢɱɢɧɚ� ɧɚ� ɛɭɞɭɳɢɣ� ɩɟɪɢɨɞ��Ⱦɚɧɧɵɣ�ɦɟɬɨɞ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɩɪɢɧɢɦɚɟɬɫɹ� ɜ� ɬɟɯ� ɫɥɭɱɚɹɯ��
ɤɨɝɞɚ� ɨɬɫɭɬɫɬɜɭɸɬ� ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɧɨɪɦɚɬɢɜɵ�� ɚ� ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ�
ɩɨɤɚɡɚɬɟɥɹɦɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɚ� ɧɟ� ɩɪɹɦɵɦ� ɫɩɨɫɨɛɨɦ�� ɚ� ɤɨɫɜɟɧɧɨ� ɧɚ� ɨɫɧɨɜɟ�
ɢɡɭɱɟɧɢɹ� ɞɢɧɚɦɢɤɢ� ɡɚ� ɪɹɞ� ɩɟɪɢɨɞɨɜ� �ɦɟɫɹɰɟɜ�� ɥɟɬ��� ɉɭɬɟɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ� ɦɟɬɨɞɚ�
ɦɨɠɟɬ� ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɚ� ɩɥɚɧɨɜɚɹ� ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɨɛɨɪɨɬɧɵɯ� ɚɤɬɢɜɚɯ�� ɜɟɥɢɱɢɧɚ�
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ� ɨɬɱɢɫɥɟɧɢɣ� ɢ� ɞɪɭɝɢɟ� ɩɨɤɚɡɚɬɟɥɢ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɚɧɧɨɝɨ� ɦɟɬɨɞɚ�
ɱɚɫɬɨ�ɩɪɢɛɟɝɚɸɬ�ɤ�ɷɤɫɩɟɪɬɧɵɦ�ɨɰɟɧɤɚɦ� 

ɋɨɞɟɪɠɚɧɢɟ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ɦɟɬɨɞɚ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɮɢɧɚɧɫɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ��ɱɬɨ�ɧɚ�ɨɫɧɨɜɟ�ɡɚɪɚɧɟɟ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɧɨɪɦ�ɢ�ɧɨɪɦɚɬɢɜɨɜ�ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɩɨɬɪɟɛɧɨɫɬɶ�ɤɨɪɩɨɪɚɰɢɢ�ɜ�ɮɢɧɚɧɫɨɜɵɯ�ɪɟɫɭɪɫɚɯ�ɢ�ɢɫɬɨɱɧɢɤɚɯ�ɢɯ�ɨɛɪɚɡɨɜɚɧɢɹ� 

Ɍɚɤɢɦɢ� ɧɨɪɦɚɬɢɜɚɦɢ� ɹɜɥɹɸɬɫɹ� ɫɬɚɜɤɢ� ɧɚɥɨɝɨɜ� ɢ� ɫɛɨɪɨɜ�� ɬɚɪɢɮɵ� ɨɬɱɢɫɥɟɧɢɣ� ɜ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ� ɫɨɰɢɚɥɶɧɵɟ� � ɮɨɧɞɵ�� ɧɨɪɦɵ� ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ� ɨɬɱɢɫɥɟɧɢɣ�� ɭɱɟɬɧɚɹ�
ɫɬɚɜɤɚ�ɛɚɧɤɨɜɫɤɨɝɨ�ɩɪɨɰɟɧɬɚ�ɢ�ɞɪɭɝɢɟ� 

ȼ�ɮɢɧɚɧɫɨɜɨɦ�ɩɥɚɧɢɪɨɜɚɧɢɢ�ɩɪɢɦɟɧɹɟɬɫɹ�ɰɟɥɚɹ�ɫɢɫɬɟɦɚ�ɧɨɪɦ�ɢ�ɧɨɪɦɚɬɢɜɨɜ� 
- ɪɟɫɩɭɛɥɢɤɚɧɫɤɢɟ� 
- ɪɟɝɢɨɧɚɥɶɧɵɟ� 
- ɦɟɫɬɧɵɟ� 
- ɨɬɪɚɫɥɟɜɵɟ� 
- ɧɨɪɦɚɬɢɜɵ�ɫɚɦɨɣ�ɤɨɪɩɨɪɚɰɢɢ��ɩɪɟɞɩɪɢɹɬɢɹ�� 
Ɋɟɫɩɭɛɥɢɤɚɧɫɤɢɟ� ɧɨɪɦɚɬɢɜɵ ɹɜɥɹɸɬɫɹ� ɨɛɹɡɚɬɟɥɶɫɬɜɚɦɢ� ɞɥɹ� ɜɫɟɣ� ɬɟɪɪɢɬɨɪɢɢ�

Ʉɚɡɚɯɫɬɚɧɚ��Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬɫɹ� 
- ɫɬɚɜɤɢ�ɪɟɫɩɭɛɥɢɤɚɧɫɤɢɯ�ɧɚɥɨɝɨɜ� 
- ɧɨɪɦɵ�ɚɦɨɪɬɢɡɚɰɢɢ�ɩɨ�ɨɬɞɟɥɶɧɵɦ�ɝɪɭɩɩɚɦ�ɨɫɧɨɜɧɵɯ�ɫɪɟɞɫɬɜ� 
- ɫɬɚɜɤɢ� ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɤɨɦɦɟɪɱɟɫɤɢɯ� ɛɚɧɤɨɜ� ɢ� ɧɨɪɦɵ� ɨɛɹɡɚɬɟɥɶɧɵɯ� ɪɟɡɟɪɜɨɜ�

ɛɚɧɤɨɜ� 
- ɬɚɪɢɮɧɵɟ� ɫɬɚɜɤɢ� ɧɚ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ� ɩɟɧɫɢɨɧɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɢ� ɫɨɰɢɚɥɶɧɨɟ�

ɫɬɪɚɯɨɜɚɧɢɟ� 
- ɦɢɧɢɦɚɥɶɧɚɹ�ɦɟɫɹɱɧɚɹ�ɨɩɥɚɬɚ�ɬɪɭɞɚ� 
- ɪɚɡɦɟɪ�ɦɟɫɹɱɧɨɝɨ�ɪɚɫɱɟɬɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ� 
- ɧɨɪɦɚɬɢɜɵ� ɨɬɱɢɫɥɟɧɢɣ� ɨɬ� ɱɢɫɬɨɝɨ� ɞɨɯɨɞɚ� ɜ� ɪɟɡɟɪɜɧɵɟ� ɮɨɧɞɵ� ɚɤɰɢɨɧɟɪɧɵɯ�

ɨɛɳɟɫɬɜ� 
- ɦɢɧɢɦɚɥɶɧɵɣ�ɪɚɡɦɟɪ�ɭɫɬɚɜɧɨɝɨ�ɤɚɩɢɬɚɥɚ�ɞɥɹ�ɚɤɰɢɨɧɟɪɧɵɯ�ɨɛɳɟɫɬɜ� 
Ɉɬɪɚɫɥɟɜɵɟ�ɧɨɪɦɚɬɢɜɵ ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�ɪɚɦɤɚɯ�ɨɬɞɟɥɶɧɵɯ�ɨɬɪɚɫɥɟɣ�ɢɥɢ�ɩɨ�ɝɪɭɩɩɚɦ�

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɵɯ� ɮɨɪɦ� ɤɨɪɩɨɪɚɰɢɢ� �ɩɪɟɞɩɪɢɹɬɢɣ��� ɬɚɤɢɟ� ɤɚɤ� ɦɚɥɵɟ�
ɩɪɟɞɩɪɢɹɬɢɹ�� ɚɤɰɢɨɧɟɪɧɵɟ� ɨɛɳɟɫɬɜɚ�� ɤɨɦɩɚɧɢɢ�� ɮɨɪɦɵ�� ɩɪɟɞɩɪɢɹɬɢɹ� ɫ� ɢɧɨɫɬɪɚɧɧɵɦɢ�
ɢɧɜɟɫɬɢɰɢɹɦɢ�ɢ�ɬ�ɞ� 

ɇɨɪɦɚɬɢɜɵ� ɪɚɡɪɚɛɚɬɵɜɚɸɬ� ɫɚɦɢ� ɯɨɡɹɣɫɬɜɭɸɳɢɟ� ɫɭɛɴɟɤɬɵ� ɢ� ɢɫɩɨɥɶɡɭɸɬ� ɢɯ� ɞɥɹ�
ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɨɪɝɨɜɨɝɨ� ɩɪɨɰɟɫɫɚ�� ɚ� ɬɚɤɠɟ� ɞɥɹ� ɤɨɧɬɪɨɥɹ� ɧɚɞ�
ɷɮɮɟɤɬɢɜɧɵɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɟɫɭɪɫɨɜ� 

Ʉ�ɷɬɢɦ�ɧɨɪɦɚɬɢɜɚɦ�ɨɬɧɨɫɹɬɫɹ� 
- ɧɨɪɦɚɬɢɜɵ�ɩɥɚɧɨɜɨɣ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɨɛɨɪɨɬɧɵɯ�ɚɤɬɢɜɚɯ� 
- ɧɨɪɦɚɬɢɜɵ� ɤɪɟɞɢɬɨɪɫɤɨɣ� ɡɚɞɨɥɠɟɧɧɨɫɬɢ�� ɩɨɫɬɨɹɧɧɨ� ɧɚɯɨɞɹɳɟɣɫɹ� ɜ� ɨɛɨɪɨɬɟ�

ɤɨɪɩɨɪɚɰɢɢ� 
- ɧɨɪɦɵ� ɡɚɩɚɫɨɜ� ɦɚɬɟɪɢɚɥɨɜ�� ɡɚɞɟɥɨɜ�� ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɡɚɩɚɫɨɜ�

ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɧɚ�ɫɤɥɚɞɟ�ɢ�ɬɨɜɚɪɨɜ�ɜ�ɞɧɹɯ� 



 

- ɧɨɪɦɚɬɢɜɵ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɱɢɫɬɨɝɨ� ɞɨɯɨɞɚ� ɧɚ� ɩɨɬɪɟɛɥɟɧɢɟ�� ɧɚɤɨɩɥɟɧɢɟ� � ɜ�
ɪɟɡɟɪɜɧɵɟ�ɮɨɧɞɵ� 

- ɧɨɪɦɚɬɢɜ�ɨɬɱɢɫɥɟɧɢɣ�ɜ�ɪɟɦɨɧɬɧɵɣ�ɮɨɧɞ��ɜ�ɩɪɨɰɟɧɬɚɯ�ɨɬ�ɫɪɟɞɧɟɝɨɞɨɜɨɣ�ɫɬɨɢɦɨɫɬɢ�
ɨɫɧɨɜɧɵɯ�ɮɨɧɞɨɜ��ɢ�ɪɹɞ�ɞɪɭɝɢɯ� 

ɇɨɪɦɚɬɢɜɧɵɣ�ɦɟɬɨɞ�ɩɥɚɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ�ɫɚɦɵɦ�ɩɪɨɫɬɵɦ�ɢ�ɞɨɫɬɭɩɧɵɦ��ɉɨɷɬɨɦɭ�
ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɭɩɪɚɜɥɟɧɢɹ� ɮɢɧɚɧɫɚɦɢ� ɤɨɪɩɨɪɚɰɢɣ� ɹɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ�
ɷɤɨɧɨɦɢɱɟɫɤɢ� ɨɛɨɫɧɨɜɚɧɧɵɯ� ɧɨɪɦ� ɢ� ɧɨɪɦɚɬɢɜɨɜ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɞɟɧɟɠɧɵɯ�ɪɟɫɭɪɫɨɜ�ɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɤɨɧɬɪɨɥɹ�ɡɚ�ɢɯ�ɫɨɛɥɸɞɟɧɢɟɦ�ɤɚɠɞɵɦ�ɟɟ�ɫɬɪɭɤɬɭɪɧɵɦ�
ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ� 

ɋɨɞɟɪɠɚɧɢɟ� ɛɚɥɚɧɫɨɜɨɝɨ� ɦɟɬɨɞɚ ɩɥɚɧɢɪɨɜɚɧɢɹ� ɮɢɧɚɧɫɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɨɫɬɨɢɬ� ɜ�
ɬɨɦ�� ɱɬɨ� ɛɥɚɝɨɞɚɪɹ� ɛɚɥɚɧɫɭ� ɞɨɫɬɢɝɚɟɬɫɹ� ɭɜɹɡɤɚ� ɢɦɟɸɳɢɯɫɹ� ɜ� ɧɚɥɢɱɢɢ� ɮɢɧɚɧɫɨɜɵɯ�
ɪɟɫɭɪɫɨɜ�ɢ�ɮɚɤɬɢɱɟɫɤɨɣ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɧɢɯ��Ȼɚɥɚɧɫɨɜɵɣ�ɦɟɬɨɞ�ɩɪɢɦɟɧɹɟɬɫɹ�ɩɪɢ�ɩɪɨɝɧɨɡɟ�
ɩɨɫɬɭɩɥɟɧɢɣ� ɢ� ɜɵɩɥɚɬ� ɢɯ� ɞɟɧɟɠɧɵɯ� ɮɨɧɞɨɜ� �ɩɨɬɪɟɛɥɟɧɢɹ� ɢ� ɧɚɤɨɩɥɟɧɢɹ��� ɤɜɚɪɬɚɥɶɧɨɝɨ�
ɩɥɚɧɚ�ɞɨɯɨɞɨɜ�ɢ�ɪɚɫɯɨɞɨɜ��ɩɥɚɬɟɠɧɨɝɨ�ɤɚɥɟɧɞɚɪɹ�ɢ�ɞɪ� 

ɋɨɞɟɪɠɚɧɢɟ� ɦɟɬɨɞɚ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɥɚɧɨɜɵɯ� ɪɟɲɟɧɢɣ ɫɜɨɞɢɬɫɹ� ɤ� ɫɨɫɬɚɜɥɟɧɢɸ�
ɧɟɫɤɨɥɶɤɢɯ�ɜɚɪɢɚɧɬɨɜ�ɩɥɚɧɨɜɵɯ�ɪɚɫɱɟɬɨɜ��ɱɬɨɛɵ�ɜɵɛɪɚɬɶ�ɢɡ�ɧɢɯ�ɧɚɢɛɨɥɟɟ�ɨɩɬɢɦɚɥɶɧɵɣ��
ɉɪɢ�ɷɬɨɦ�ɦɨɝɭɬ�ɩɪɢɦɟɧɹɬɶɫɹ�ɪɚɡɥɢɱɧɵɟ�ɤɪɢɬɟɪɢɢ�ɜɵɛɨɪɚ� 

ɋɨɞɟɪɠɚɧɢɟ� ɷɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ� ɮɢɧɚɧɫɨɜɨɦ�
ɩɥɚɧɢɪɨɜɚɧɢɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ�� ɱɬɨ� ɨɧɨ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ�
ɜɵɪɚɠɟɧɢɟ�ɜɡɚɢɦɨɫɜɹɡɟɣ�ɦɟɠɞɭ�ɮɢɧɚɧɫɨɜɵɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɢ�ɮɚɤɬɨɪɚɦɢ��ɜɥɢɹɸɳɢɦɢ�ɧɚ�
ɢɯ� ɜɟɥɢɱɢɧɭ��Ⱦɚɧɧɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɜɵɪɚɠɚɟɬɫɹ� ɱɟɪɟɡ� ɷɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ�ɦɨɞɟɥɶ��
ɤɨɬɨɪɚɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɬɨɱɧɨɟ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɨɩɢɫɚɧɢɟ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɫɢɦɜɨɥɨɜ�ɢ�
ɩɪɢɟɦɨɜ� ɭɩɪɚɜɥɟɧɢɣ�� ɧɟɪɚɜɟɧɫɬɜ�� ɝɪɚɮɢɤɨɜ�� ɬɚɛɥɢɰ� ɢ� ɞɪɭɝɢɟ�� ȼ� ɦɨɞɟɥɶ� ɜɤɥɸɱɚɸɬɫɹ�
ɬɨɥɶɤɨ� ɨɫɧɨɜɧɵɟ� ɨɩɪɟɞɟɥɹɸɳɢɟ� ɮɚɤɬɨɪɵ�� Ɉɧɢ� ɦɨɝɭɬ� ɛɚɡɢɪɨɜɚɬɶɫɹ� ɧɚ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɢɥɢ�ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ�ɫɜɹɡɢ� 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɫɜɹɡɶ ɜɵɪɚɠɚɟɬɫɹ�ɭɪɚɜɧɟɧɢɟɦ�ɜɢɞɚ� 
 

y = f (x), 
 

ɝɞɟ� y ± ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɩɨɤɚɡɚɬɟɥɶ� 
f (x) ± ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɫɜɹɡɶ�ɢɫɯɨɞɹ�ɢɡ�ɩɨɤɚɡɚɬɟɥɹ� . 
Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɫɜɹɡɶ  ɷɬɨ�ɜɟɪɨɹɬɧɨɫɬɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ��ɤɨɬɨɪɚɹ�ɩɪɨɹɜɥɹɟɬɫɹ�ɬɨɥɶɤɨ�

ɜ� ɨɛɳɟɦ� ɜɢɞɟ� ɢ� ɩɪɢ� ɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ� ɧɚɛɥɸɞɟɧɢɣ�� Ⱦɚɧɧɚɹ� ɫɜɹɡɶ� ɜɵɪɚɠɚɟɬɫɹ�
ɭɪɚɜɧɟɧɢɹɦɢ�ɪɟɝɪɟɫɫɢɢ�ɪɚɡɥɢɱɧɨɝɨ�ɜɢɞɚ� 

ɋɥɟɞɭɟɬ�ɢɦɟɬɶ�ɜ�ɜɢɞɭ�� ɱɬɨ�ɧɟɛɨɥɶɲɨɣ�ɩɟɪɢɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɤɜɚɪɬɚɥ��ɧɟ�ɩɨɡɜɨɥɹɟɬ�
ɜɵɹɜɢɬɶ�ɨɛɳɢɟ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ��ɉɪɢ�ɷɬɨɦ�ɧɟɥɶɡɹ�ɛɪɚɬɶ�ɢ�ɫɥɢɲɤɨɦ�ɛɨɥɶɲɨɣ�ɩɟɪɢɨɞ��ɬɚɤ�
ɤɚɤ� ɥɸɛɵɟ� ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɧɟɫɬɚɛɢɥɶɧɵ� ɢ� ɦɨɝɭɬ� ɢɡɦɟɧɹɬɶɫɹ� ɜ� ɬɟɱɟɧɢɟ�
ɞɥɢɬɟɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ�� ɇɚ� ɩɪɚɤɬɢɤɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ� ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�
ɩɥɚɧɢɪɨɜɚɧɢɹ� ɝɨɞɨɜɵɟ� ɮɢɧɚɧɫɨɜɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɡɚ� ɩɪɨɲɟɞɲɢɟ� �-�� ɥɟɬ�� ɚ� ɞɥɹ� ɬɟɤɭɳɟɝɨ�
�ɝɨɞɨɜɨɝɨ��ɩɥɚɧɢɪɨɜɚɧɢɹ�± ɤɜɚɪɬɚɥɶɧɵɟ�ɞɚɧɧɵɟ�ɡɚ��-��ɝɨɞɚ� 

ɉɪɢ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɢɡɦɟɧɟɧɢɹɯ� ɭɫɥɨɜɢɣ� ɪɚɛɨɬɵ� ɤɨɪɩɨɪɚɰɢɢ� ɜ� ɩɥɚɧɨɜɨɦ� ɩɟɪɢɨɞɟ ɜ�
ɨɩɪɟɞɟɥɟɧɧɵɟ� ɧɚ� ɛɚɡɟ� ɷɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ� ɩɨɤɚɡɚɬɟɥɢ� ɜɧɨɫɹɬɫɹ�
ɧɟɨɛɯɨɞɢɦɵɟ�ɤɨɪɪɟɤɬɢɜɵ��ɗɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɩɨɡɜɨɥɹɟɬ�ɩɟɪɟɣɬɢ�
ɨɬ� ɫɪɟɞɧɢɯ� ɜɟɥɢɱɢɧ� ɤ� ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɦ� ɪɚɫɱɟɬɚɦ� ɮɢɧɚɧɫɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɜɤɥɸɱɚɹ� ɢ�
ɞɨɯɨɞɵ� 

ɒɚɯɦɚɬɧɵɣ�ɛɚɥɚɧɫ�ɞɨɯɨɞɨɜ�ɢ�ɪɚɫɯɨɞɨɜ ɫɬɪɨɢɬɫɹ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɱɬɨ�ɩɨ�ɜɟɪɬɢɤɚɥɢ�ɨɧ�
ɫɨɞɟɪɠɢɬ� ɪɚɫɯɨɞɵ� �ɧɚɩɪɚɜɥɟɧɢɟ� ɫɪɟɞɫɬɜ��� ɚ� ɩɨ� ɝɨɪɢɡɨɧɬɚɥɢ� ± ɢɫɬɨɱɧɢɤɢ� ɩɨɤɪɵɬɢɹ�
�ɞɨɯɨɞɵ�� 

ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɢɦɟɪɚ� ɩɨɤɚɠɟɦ� ɩɨɫɬɪɨɟɧɢɟ� ɲɚɯɦɚɬɧɨɣ� ɬɚɛɥɢɰɵ� ɮɢɧɚɧɫɨɜɨɝɨ� ɩɥɚɧɚ�
�ɬɚɛɥɢɰɚ����ɩɨ�ɞɚɧɧɵɦ�ɛɚɥɚɧɫɚ�ɞɨɯɨɞɨɜ�ɢ�ɪɚɫɯɨɞɨɜ�ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�ɫɭɛɴɟɤɬɚ�ɡɚ�ɝɨɞ� 

ɉɨɫɬɪɨɟɧɢɟ� ɲɚɯɦɚɬɧɨɣ� ɬɚɛɥɢɰɵ� ɧɚɱɢɧɚɟɬɫɹ� ɫ� ɡɚɩɨɥɧɟɧɢɹ� ɢɬɨɝɨɜɵɯ� ɝɪɚɮ� ɩɨ�
ɝɨɪɢɡɨɧɬɚɥɢ� ɢ� ɜɟɪɬɢɤɚɥɢ�� Ɂɚɬɟɦ� ɡɚɩɨɥɧɹɸɬɫɹ� ɝɪɚɮɵ� ɩɨ� ɤɚɠɞɨɦɭ� ɜɢɞɭ� ɪɚɫɯɨɞɚ� ɩɨ�
ɢɫɬɨɱɧɢɤɚɦ��ɩɨɤɪɵɜɚɸɳɢɦ�ɞɚɧɧɵɣ�ɪɚɫɯɨɞ� 



 

Ɍɚɛɥɢɰɚ���± ɒɚɯɦɚɬɧɵɣ�ɛɚɥɚɧɫ�ɞɨɯɨɞɨɜ�ɢ�ɪɚɫɯɨɞɨɜ�ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�ɫɭɛɴɟɤɬɚ�ɡɚ�ɝɨɞ� 
�ɬɵɫ��ɬɟɧɝɟ� 

Ɋɚɫɯɨɞɵ 

Ⱦɨɯɨɞɵ 

Ⱦɨɯɨɞ 
Ⱥɦɨɪɬɢɡɚ 
ɰɢɨɧɧɵɟ�

ɨɬɱɢɫɥɟɧɢɹ 

Ɉɬɱɢɫɥɟɧɢɹ�
ɜ�ɪɟɦɨɧɬɧɵɣ�

ɞɨɯɨɞ 

ɉɪɢɪɨɫɬ�
ɤɪɟɞɢɬɨɪɫɤɨɣ�
ɡɚɞɨɥɠɟɧ    
ɧɨɫɬɢ 

Ʉɪɟɞɢɬ ɂɬɨɝɨ 

ɇɚɥɨɝɢ 170     170 

Ɋɟɦɨɧɬɧɵɣ�
ɮɨɧɞ 

  20   20 

Ɏɨɧɞ�
ɧɚɤɨɩɥɟɧɢɹ 155 40  5 100 300 

Ɏɨɧɞ�
ɩɨɬɪɟɛɥɟɧɢɹ 66     66 

ɉɨɝɚɲɟɧɢɟ�
ɤɪɟɞɢɬɚ 5     5 

Ɋɟɡɟɪɜɧɵɣ�
ɮɨɧɞ 

4     4 

ɂɬɨɝɨ 400 40 20 5 100 565 

 
ɉɪɢ� ɷɬɨɦ� ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ� ɫɥɟɞɭɸɳɢɦ�� ɂɫɬɨɱɧɢɤɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɪɟɦɨɧɬɧɨɝɨ�

ɮɨɧɞɚ�ɹɜɥɹɸɬɫɹ�ɨɬɱɢɫɥɟɧɢɹ�ɜ�ɧɟɝɨ��ɩɪɨɢɡɜɨɞɢɦɵɟ�ɨɬ�ɜɵɪɭɱɤɢ� 
Ⱦɨɯɨɞ� ɹɜɥɹɟɬɫɹ� ɢɫɬɨɱɧɢɤɨɦ� ɩɥɚɬɟɠɟɣ� ɧɚɥɨɝɨɜ�� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɮɨɧɞɨɜ� ɧɚɤɨɩɥɟɧɢɹ��

ɩɨɬɪɟɛɥɟɧɢɹ��ɪɟɡɟɪɜɧɨɝɨ�ɢ�ɩɨɝɚɲɟɧɢɹ�ɤɪɟɞɢɬɚ� 
ȼ� ɮɨɧɞ� ɧɚɤɨɩɥɟɧɢɹ� ɧɚɩɪɚɜɥɹɸɬɫɹ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɜɡɹɬɵɟ� ɤɪɟɞɢɬɵ��

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ��ɩɪɢɪɨɫɬ�ɤɪɟɞɢɬɨɪɫɤɨɣ�ɡɚɞɨɥɠɟɧɧɨɫɬɢ��ɇɟɞɨɫɬɚɸɳɚɹ�ɱɚɫɬɶ�
ɮɨɧɞɚ�ɧɚɤɨɩɥɟɧɢɹ�ɩɨɤɪɵɜɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɞɨɯɨɞɚ� 

ɉɪɢ�ɫɨɫɬɚɜɥɟɧɢɢ�ɲɚɯɦɚɬɧɨɣ�ɬɚɛɥɢɰɵ�ɮɢɧɚɧɫɨɜɨɝɨ�ɩɥɚɧɚ�ɫɥɟɞɭɟɬ�ɢɦɟɬɶ�ɜ�ɜɢɞɭ��ɱɬɨ�
ɩɪɢɪɨɫɬ� ɤɪɟɞɢɬɨɪɫɤɨɣ� ɡɚɞɨɥɠɟɧɧɨɫɬɢ�� ɩɨɫɬɨɹɧɧɨ� ɧɚɯɨɞɹɳɟɣɫɹ� ɜ� ɪɚɫɩɨɪɹɠɟɧɢɢ�
ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ�� ɜɵɫɬɭɩɚɟɬ� ɜ� ɤɚɱɟɫɬɜɟ� ɢɫɬɨɱɧɢɤɚ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɩɪɢɪɨɫɬɚ�
ɨɛɨɪɨɬɧɵɯ�ɫɪɟɞɫɬɜ� 

ɉɪɢɪɨɫɬ� ɤɪɟɞɢɬɨɪɫɤɨɣ� ɡɚɞɨɥɠɟɧɧɨɫɬɢ� ± ɷɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɫɪɟɞɫɬɜ� ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�
ɫɭɛɴɟɤɬɚ��ɞɨɯɨɞ���ɚ�ɭɦɟɧɶɲɟɧɢɟ�ɤɪɟɞɢɬɨɪɫɤɨɣ�ɡɚɞɨɥɠɟɧɧɨɫɬɢ�± ɷɬɨ�ɭɜɟɥɢɱɟɧɢɟ�ɪɚɫɯɨɞɨɜ� 

ɉɪɢɪɨɫɬ� ɨɛɨɪɨɬɧɵɯ� ɫɪɟɞɫɬɜ� ɨɡɧɚɱɚɟɬ� ɭɜɟɥɢɱɟɧɢɟ� ɪɚɫɯɨɞɨɜ� ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�
ɫɭɛɴɟɤɬɚ�� ɚ� ɭɦɟɧɶɲɟɧɢɟ� ɨɛɨɪɨɬɧɵɯ� ɫɪɟɞɫɬɜ� ɨɡɧɚɱɚɟɬ� ɭɦɟɧɶɲɟɧɢɟ� ɪɚɫɯɨɞɨɜ�� ɬ�ɟ��
ɭɜɟɥɢɱɟɧɢɟ�ɞɨɯɨɞɧɨɣ�ɱɚɫɬɢ�ɮɢɧɚɧɫɨɜɨɝɨ�ɩɥɚɧɚ� 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɫɨɫɬɚɜɥɟɧɢɟ� ɮɢɧɚɧɫɨɜɨɝɨ� ɩɥɚɧɚ� ± ɷɬɨ� ɫɥɨɠɧɵɣ� ɩɪɨɰɟɫɫ��
ɜɤɥɸɱɚɸɳɢɣ�ɜ�ɫɟɛɹ�ɪɹɞ�ɷɬɚɩɨɜ� 

ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɮɢɧɚɧɫɨɜɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɩɨɞɜɟɪɝɚɸɬɫɹ�ɬɳɚɬɟɥɶɧɨɦɭ�ɚɧɚɥɢɡɭ. Ʉ�ɧɢɦ�
ɨɬɧɨɫɹɬɫɹ� ɛɭɯɝɚɥɬɟɪɫɤɢɣ� ɛɚɥɚɧɫ�� ɨɬɱɟɬ� ɨ� ɩɪɢɛɵɥɹɯ� ɢ� ɭɛɵɬɤɚɯ�� ɨɬɱɟɬ� ɨ� ɞɜɢɠɟɧɢɢ�
ɞɟɧɟɠɧɵɯ�ɫɪɟɞɫɬɜ��ɨɛɴɟɦ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɞɭɤɰɢɢ��ɡɚɬɪɚɬɵ��ɪɚɡɦɟɪ�ɩɨɥɭɱɟɧɧɨɣ�ɩɪɢɛɵɥɢ� 

ȼɬɨɪɨɣ� ɷɬɚɩ� ± ɷɬɨ� ɪɚɡɪɚɛɨɬɤɚ� ɮɢɧɚɧɫɨɜɨɣ� ɩɨɥɢɬɢɤɢ� ɩɨ� ɨɫɧɨɜɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɹɦ�
ɮɢɧɚɧɫɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɩɪɟɞɟɥɹɸɬɫɹ�ɩɪɨɝɧɨɡɵ� 

ȼ� ɩɪɨɰɟɫɫɟ� ɬɪɟɬɶɟɝɨ� ɷɬɚɩɚ� ɭɬɨɱɧɹɸɬɫɹ� ɢ� ɤɨɧɤɪɟɬɢɡɢɪɭɸɬɫɹ� ɨɫɧɨɜɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɩɪɨɝɧɨɡɧɵɯ�ɮɢɧɚɧɫɨɜɵɯ�ɞɨɤɭɦɟɧɬɨɜ� 

ɇɚ� ɱɟɬɜɟɪɬɨɦ� ɷɬɚɩɟ� ɜɫɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɬɵɤɭɸɬɫɹ�� ɫ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ� ɩɥɚɧɨɦ�
ɤɨɦɦɟɪɱɟɫɤɢɣ��ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ��ɫɬɪɨɢɬɟɥɶɧɵɣ�ɢ�ɞɪɭɝɢɟ� 

ɇɚɤɨɧɟɰ�� ɩɹɬɵɣ� ɷɬɚɩ� ± ɨɫɭɳɟɫɬɜɥɟɧɢɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɮɢɧɚɧɫɨɜɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ�
ɩɭɬɟɦ�ɪɚɡɪɚɛɨɬɤɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɮɢɧɚɧɫɨɜɨɝɨ�ɩɥɚɧɚ� 



 

ɂɬɚɤ�� ɩɪɢɫɬɭɩɚɟɦ� ɤ� ɫɨɫɬɚɜɥɟɧɢɸ� ɫɚɦɨɝɨ� ɛɢɡɧɟɫ-ɩɥɚɧɚ� ɤɨɧɤɪɟɬɧɨ� ɧɚ� ɰɢɮɪɨɜɵɯ�
ɩɨɤɚɡɚɬɟɥɹɯ� 

Ȼɢɡɧɟɫ-ɩɥɚɧɵ� ɫɨɫɬɚɜɥɹɸɬɫɹ� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɧɨɜɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɚ� ɬɚɤɠɟ� ɧɚ�
ɞɟɣɫɬɜɭɸɳɢɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ�� ɂɬɚɤ�� ɩɪɢ� ɫɦɟɧɟ� ɩɪɟɞɩɪɢɹɬɢɟɦ� ɧɚɩɪɚɜɥɟɧɢɹ� ɫɜɨɟɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢɥɢ� ɜɯɨɠɞɟɧɢɹ� ɜ� ɧɨɜɵɣ� ɷɬɚɩ� ɪɚɡɜɢɬɢɹ� ɛɢɡɧɟɫ-ɩɥɚɧɵ� ɫɨɫɬɚɜɥɹɸɬɫɹ�
ɟɠɟɝɨɞɧɨ�� ɱɬɨɛɵ� ɜɢɞɟɬɶ� ɩɟɪɫɩɟɤɬɢɜɵ� ɪɚɡɜɢɬɢɹ� ȼ� ɛɢɡɧɟɫ-ɩɥɚɧɟ� ɫɬɚɜɹɬɫɹ� ɰɟɥɢ��
ɨɰɟɧɢɜɚɸɬɫɹ� ɩɨɬɪɟɛɧɨɫɬɢ� ɜ� ɪɟɫɭɪɫɚɯ�� ȼ� ɧɟɦ� ɨɬɪɚɠɚɸɬɫɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ��
ɨɛɴɟɦ� ɜɵɩɭɫɤɚ� ɩɪɨɞɭɤɰɢɢ�� ɨɛɴɟɦ� ɟɟ� ɪɟɚɥɢɡɚɰɢɢ�� ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɨɛɴɟɦ�
ɜɥɨɠɟɧɢɹ�ɤɚɩɢɬɚɥɚ��ɚ�ɬɚɤɠɟ�ɰɟɥɢ�ɢɧɜɟɫɬɨɪɨɜ�ɢ�ɬ�ɞ�  

Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɩɥɚɧɟ� ɩɨɞɪɨɛɧɨ� ɩɪɢɜɨɞɹɬɫɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɦɨɳɧɨɫɬɢ�� ɩɟɪɫɨɧɚɥ��
ɚɫɫɨɪɬɢɦɟɧɬ� ɩɪɨɞɭɤɰɢɢ�� ɪɵɧɨɤ�� ɬɟɯɧɢɱɟɫɤɨɟ� ɪɚɡɜɢɬɢɟ�� ɫɬɪɭɤɬɭɪɚ� ɭɩɪɚɜɥɟɧɢɹ�� ɫɜɹɡɢ� ɫ�
ɩɨɫɬɚɜɳɢɤɚɦɢ�ɢ�ɨɩɬɨɜɵɦɢ�ɬɨɪɝɨɜɰɚɦɢ��ɧɚɥɢɱɢɟ�ɡɚɤɚɡɱɢɤɨɜ� 

ȼ� ɛɢɡɧɟɫ-ɩɥɚɧɟ� ɨɬɪɚɠɚɟɬɫɹ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɧɚɥɢɱɢɟ� ɜɫɟɯ� ɧɟɨɛɯɨɞɢɦɵɯ� ɪɟɫɭɪɫɨɜ�� ɚ�
ɬɚɤɠɟ� ɩɨɬɪɟɛɧɨɫɬɢ� ɜ� ɧɢɯ�� ɭɤɚɡɵɜɚɸɬɫɹ� ɩɭɬɢ�� ɤɚɤɢɦ� ɨɛɪɚɡɨɦ� ɛɭɞɭɬ� ɩɪɢɨɛɪɟɬɚɬɶɫɹ� ɷɬɢ�
ɪɟɫɭɪɫɵ�� ɉɥɚɧ� ɞɨɥɠɟɧ� ɞɚɬɶ� ɱɟɬɤɢɣ� ɨɬɜɟɬ� ɧɚ� ɜɫɟ� ɜɨɩɪɨɫɵ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɧɚɥɚɠɢɜɚɧɢɟɦ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɪɟɚɥɢɡɚɰɢɟɣ� ɩɪɨɞɭɤɰɢɢ�� ɤɚɤ-ɬɨ�� ɧɚɞɨ� ɥɢ� ɚɪɟɧɞɨɜɚɬɶ� ɢɥɢ� ɩɨɫɬɪɨɢɬɶ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ� ɩɨɦɟɳɟɧɢɟ�� ɤɚɤɨɟ� ɭɫɬɚɧɨɜɢɬɶ� ɨɛɨɪɭɞɨɜɚɧɢɟ�� ɤɚɤ�
ɝɨɬɨɜɢɬɶ� ɩɟɪɫɨɧɚɥ�� ɫɤɨɥɶɤɨ� ɧɚɧɹɬɶ� ɪɚɛɨɬɧɢɤɨɜ� ɩɨ� ɫɛɵɬɭ�� ɤɚɤɢɟ� ɡɚɤɥɸɱɚɬɶ� ɞɨɝɨɜɨɪɚ� ɫ�
ɞɪɭɝɢɦɢ� ɤɨɦɩɚɧɢɹɦɢ�� ɧɚ� ɤɚɤɢɯ� ɡɚɤɚɡɱɢɤɨɜ� ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ�� ɫɥɟɞɭɟɬ� ɥɢ� ɩɪɨɜɨɞɢɬɶ�
ɩɟɪɟɝɨɜɨɪɵ�ɨ�ɩɪɢɨɛɪɟɬɟɧɢɢ�ɥɢɰɟɧɡɢɢ��ɤɚɤɭɸ�ɫɢɫɬɟɦɭ�ɮɢɧɚɧɫɨɜɨɝɨ�ɤɨɧɬɪɨɥɹ�ɢ�ɪɚɡɪɚɛɨɬɤɢ�
ɧɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɫɥɟɞɭɟɬ�ɫɨɡɞɚɬɶ�ɢ�ɬ�ɞ� 

Ʉɨɝɞɚ�� ɧɚɤɨɧɟɰ�� ɛɭɞɟɬ� ɫɨɫɬɚɜɥɟɧ� ɩɪɨɟɤɬ� ɛɢɡɧɟɫ-ɩɥɚɧɚ�� ɫɥɟɞɭɟɬ� ɩɪɢɫɬɭɩɢɬɶ� ɤ�
ɮɢɧɚɧɫɨɜɨɦɭ� ɚɧɚɥɢɡɭ� ɩɪɨɟɤɬɚ�� Ɇɚɥɨɜɟɪɨɹɬɧɨ�� ɱɬɨ� ɫ� ɩɟɪɜɨɝɨ� ɡɚɯɨɞɚ� ɦɨɠɧɨ� ɫɨɫɬɚɜɢɬɶ�
ɝɪɚɦɨɬɧɵɣ� ɩɥɚɧ�� ɢ� ɩɨɷɬɨɦɭ� ɜ� ɯɨɞɟ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ� ɨɧ� ɛɭɞɟɬ� ɦɧɨɝɨɤɪɚɬɧɨ�
ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ� ɫ� ɭɱɟɬɨɦ� ɮɢɧɚɧɫɨɜɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ�� ɤɨɬɨɪɵɟ� ɜɵɹɜɹɬɫɹ� ɜ� ɩɪɨɰɟɫɫɟ�
ɚɧɚɥɢɡɚ� 

Ʉɚɤ� ɛɵɥɨ� ɨɩɢɫɚɧɨ� ɜɵɲɟ�� ɤɨɪɩɨɪɚɰɢɢ� ɫɬɪɨɹɬ� ɨɰɟɧɤɭ� ɞɟɧɟɠɧɵɯ� ɩɨɫɬɭɩɥɟɧɢɣ� ɩɨ�
ɩɪɨɟɤɬɚɦ��ɢɫɯɨɞɹ�ɢɡ�ɫɭɦɦɵ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɞɨɯɨɞɚ��ɗɬɨɬ�ɦɟɬɨɞ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɞɜɚ�ɷɬɚɩɚ� 

ɉɟɪɜɵɣ� ɷɬɚɩ� ɚɧɚɥɢɡɚ� ± ɷɬɨ� ɫɨɫɬɚɜɥɟɧɢɟ� ɧɚɱɚɥɶɧɨɝɨ� ɛɚɥɚɧɫɚ� ɩɪɟɞɩɪɢɹɬɢɹ�� Ʉɨɝɞɚ�
ɫɨɡɞɚɸɬɫɹ�ɤɨɦɩɚɧɢɢ��ɬɨ�ɭɠɟ�ɢɦɟɟɬɫɹ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ�ɧɚɱɚɥɶɧɵɯ�ɪɚɡɦɟɪɚɯ�ɢ�ɦɨɳɧɨɫɬɹɯ��
Ⱦɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɪɢɟɦɥɟɦɨɝɨ� ɦɚɫɲɬɚɛɚ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɟɨɛɯɨɞɢɦ� ɧɟɤɢɣ� ɦɢɧɢɦɚɥɶɧɵɣ�
ɨɛɴɟɦ�ɜɥɨɠɟɧɢɣ�ɜ�ɨɫɧɨɜɧɵɟ�ɚɤɬɢɜɵ��ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɢɬ�ɨɛɟɫɩɟɱɢɬɶ�ɦɢɧɢɦɚɥɶɧɵɣ�ɭɪɨɜɟɧɶ�
ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɞɭɤɰɢɢ�� ɱɬɨɛɵ� ɩɨɤɪɵɬɶ� ɛɚɡɨɜɵɟ� ɢɡɞɟɪɠɤɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɜ� ɧɚɱɚɥɶɧɵɣ�
ɩɟɪɢɨɞ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɤɨɦɩɚɧɢɢ��ɇɚ�ɫɱɟɬɟ�ɜ�ɛɚɧɤɟ�ɞɨɥɠɧɚ�ɧɚɯɨɞɢɬɶɫɹ�ɤɚɤɚɹ-ɬɨ�ɢɫɯɨɞɧɚɹ�
ɫɭɦɦɚ� ɞɟɧɟɝ�� ɚ� ɧɚ� ɫɤɥɚɞɟ� ± ɧɚɱɚɥɶɧɵɣ� ɡɚɩɚɫ� ɦɚɬɟɪɢɚɥɨɜ�� ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ� ɨɛɟɫɩɟɱɢɬɶ�
ɩɪɨɰɟɫɫ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɪɟɚɥɢɡɚɰɢɢ� 

ɉɚɪɚɥɥɟɥɶɧɨ� ɫ� ɫɨɫɬɚɜɥɟɧɢɟɦ� ɧɚɱɚɥɶɧɨɝɨ� ɛɚɥɚɧɫɚ� ɧɟɨɛɯɨɞɢɦɨ� ɢɦɟɬɶ� ɧɚɱɚɥɶɧɵɣ�
ɭɪɨɜɟɧɶ�ɨɛɴɟɦɚ�ɪɟɚɥɢɡɚɰɢɢ� 

Ɂɚɪɚɛɨɬɧɚɹ� ɩɥɚɬɚ� ɩɟɪɫɨɧɚɥɚ� ɩɥɚɧɢɪɭɟɬɫɹ� ɨɬ� ɨɛɴɟɦɚ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɨɬɧɨɫɢɬɫɹ� ɤ�
ɩɨɫɬɨɹɧɧɵɦ�ɡɚɬɪɚɬɚɦ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɟɠɞɟ� ɱɟɦ� ɩɥɚɧ� ɩɪɢɦɟɬ� ɧɨɪɦɚɥɶɧɵɣ� ɜɢɞ�� ɩɨɬɪɟɛɭɟɬɫɹ�
ɦɧɨɝɨɤɪɚɬɧɨɟ� ɜɧɟɫɟɧɢɟ� ɢɡɦɟɧɟɧɢɣ� ɞɚɧɧɵɯ�� Ɉɪɢɟɧɬɢɪɨɦ� ɡɞɟɫɶ� ɫɥɭɠɢɬ� ɦɢɧɢɦɚɥɶɧɨ�
ɧɟɨɛɯɨɞɢɦɵɣ� ɨɛɴɟɦ� ɧɚɥɢɱɧɵɯ� ɫɪɟɞɫɬɜ� ɢ� ɭɪɨɜɟɧɶ� ɞɨɯɨɞɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɑɬɨɛɵ�
ɩɪɟɞɩɪɢɹɬɢɟ� ɜɵɪɨɫɥɨ� ɬɪɟɛɭɟɬɫɹ� ɜɪɟɦɹ�� ɱɬɨɛɵ� ɧɚɣɬɢ� ɩɨɤɭɩɚɬɟɥɟɣ� ɢ� ɡɚɤɥɸɱɢɬɶ� ɫ� ɧɢɦɢ�
ɞɨɝɨɜɨɪɚ� ɨ� ɩɨɫɬɚɜɤɚɯ�� ɧɚɥɚɞɢɬɶ� ɫɜɹɡɢ� ɫ� ɩɨɫɬɚɜɳɢɤɚɦɢ�� ɨɩɬɨɜɵɦɢ� ɬɨɪɝɨɜɰɚɦɢ� ɢ�
ɤɥɢɟɧɬɚɦɢ� 

Ȼɢɡɧɟɫ-ɩɥɚɧ� ɞɨɥɠɟɧ� ɨɬɪɚɠɚɬɶ� ɭɛɟɞɢɬɟɥɶɧɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɨ� ɫɩɨɫɨɛɧɨɫɬɢ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɩɪɟɞɥɨɠɢɬɶ� ɩɪɨɞɭɤɰɢɸ� ɢɥɢ� ɭɫɥɭɝɢ�� ɤɨɬɨɪɵɟ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɨɛɟɫɩɟɱɢɬɶ�
ɩɪɢɛɵɥɶ�ɜ�ɭɫɥɨɜɢɹɯ�ɤɨɧɤɭɪɟɧɰɢɢ��ȼ�ɩɥɚɧɟ�ɬɚɤɠɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɨɬɪɚɠɟɧɢɟ�ɢɧɮɨɪɦɚɰɢɢ�ɨɛ�
ɭɩɪɚɜɥɟɧɢɢ��ɩɪɨɢɡɜɨɞɫɬɜɟ��ɫɛɵɬɟ�ɢ�ɬ�ɞ� 

Ɋɟɚɥɢɡɚɰɢɹ�ɩɥɚɧɚ�ɡɚɜɢɫɢɬ�ɨɬ�ɞɟɥɨɜɨɝɨ�ɢ�ɧɨɜɚɬɨɪɫɤɨɝɨ�ɩɨɞɯɨɞɚ�ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ��ɨɬ�
ɢɯ�ɧɚɩɨɪɢɫɬɨɫɬɢ��ɷɧɬɭɡɢɚɡɦɚ�ɢ�ɫɩɨɫɨɛɧɨɫɬɢ�ɞɨɜɨɞɢɬɶ�ɞɟɥɨ�ɞɨ�ɤɨɧɰɚ� 



 

ȼɟɧɱɭɪɧɵɟ�ɤɨɦɩɚɧɢɢ��ɤɚɤ�ɩɪɚɜɢɥɨ��ɫɨɞɟɪɠɚɬ�ɧɟɛɨɥɶɲɨɣ�ɲɬɚɬ�ɫɨɬɪɭɞɧɢɤɨɜ��ȼɫɟ ɢɯ�
ɢɧɬɟɪɟɫɵ� ɫɨɫɪɟɞɨɬɨɱɟɧɵ� ɜɧɟ� ɢɯ� ɤɨɦɩɚɧɢɣ�� ɱɚɫɬɨ� ɧɚ� ɪɚɛɨɬɭ� ɜ� ɧɢɯ� ɩɪɢɜɥɟɤɚɸɬɫɹ�
ɫɩɟɰɢɚɥɢɫɬɵ� ɩɨ� ɤɨɧɤɪɟɬɧɵɦ� ɬɟɯɧɨɥɨɝɢɹɦ�� ɜ� ɤɨɬɨɪɵɟ� ɜɤɥɚɞɵɜɚɟɬɫɹ� ɜɟɧɱɭɪɧɵɣ� ɤɚɩɢɬɚɥ��
Ɉɧɢ� ɭɩɪɚɜɥɹɸɬ� ɮɨɧɞɚɦɢ� ɜɟɧɱɭɪɧɨɝɨ� ɤɚɩɢɬɚɥɚ�� ɧɟ� ɜɥɚɞɟɹ� ɢɦɢ�� Ɉɧɢ� ɩɨɥɭɱɚɸɬ�
ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ� ɨɬ� ɫɨɛɫɬɜɟɧɧɢɤɨɜ� ɤɚɩɢɬɚɥɚ�� ɪɚɡɦɟɪ� ɤɨɬɨɪɨɝɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɤɨɦɩɚɧɢɢ�� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɫɪɟɞɫɬɜ� ɩɨɫɬɭɩɚɟɬ� ɨɬ� ɛɚɧɤɨɜ�� ɩɟɧɫɢɨɧɧɵɯ�
ɮɨɧɞɨɜ��ɤɪɭɩɧɵɯ�ɤɨɦɩɚɧɢɣ��ɦɟɫɬɧɵɯ�ɨɪɝɚɧɨɜ�ɜɥɚɫɬɢ��ɑɚɫɬɨ�ɢɧɜɟɫɬɨɪɵ�ɩɨɥɭɱɚɸɬ�ɩɪɢɛɵɥɶ�
ɢ� ɞɨ� ɪɟɚɥɢɡɚɰɢɢ� ɩɨɪɬɮɟɥɹ� ± ɜ� ɜɢɞɟ� ɞɢɜɢɞɟɧɞɨɜ� ɧɚ� ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɟ� ɚɤɰɢɢ� ɢɥɢ�
ɩɪɨɰɟɧɬɨɜ�ɧɚ�ɤɪɟɞɢɬ� 

ȼɥɚɞɟɥɶɰɵ� ɜɟɧɱɭɪɧɨɝɨ� ɤɚɩɢɬɚɥɚ� ɜɤɥɚɞɵɜɚɸɬ� ɫɜɨɢ� ɫɪɟɞɫɬɜɚ� ɪɚɡɭɦɧɨ��
ɉɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ�ɩɪɢɯɨɞɢɬɫɹ�ɩɨɪɚɛɨɬɚɬɶ��ɱɬɨɛɵ�ɩɪɢɜɥɟɱɶ�ɢɯ�ɞɟɧɶɝɢ��ɨɬ�ɧɢɯ�ɬɪɟɛɭɟɬɫɹ�
ɪɚɡɪɚɛɨɬɚɬɶ� ɪɚɡɜɟɪɧɭɬɵɣ� ɛɢɡɧɟɫ-ɩɥɚɧ� ɢ� ɭɛɟɞɢɬɶ� ɢɧɜɟɫɬɨɪɨɜ�� ɱɬɨ� ɨɧɢ� ɨɛɥɚɞɚɸɬ�
ɧɟɨɛɯɨɞɢɦɵɦ� ɨɩɵɬɨɦ�� ɤɜɚɥɢɮɢɤɚɰɢɟɣ� ɢ� ɫɬɪɟɦɥɟɧɢɟɦ� ɞɥɹ� ɟɝɨ� ɪɟɚɥɢɡɚɰɢɢ�� Ɉɧɢ� ɢɦɟɸɬ�
ɨɩɵɬ� ɨɰɟɧɤɢ� ɛɢɡɧɟɫ-ɩɥɚɧɨɜ� ɢ� ɲɚɧɫɨɜ� ɧɚ� ɭɫɩɟɯ�� ɭɦɟɸɬ� ɨɰɟɧɢɬɶ� ɥɢɱɧɨɫɬɧɵɣ� ɩɨɬɟɧɰɢɚɥ�
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹ��ɱɬɨ�ɛɨɥɶɲɟ�ɩɪɢɜɥɟɤɚɟɬ�ɤ�ɢɧɜɟɫɬɢɰɢɨɧɧɨɦɭ�ɩɪɨɟɤɬɭ� 

Ɇɨɠɧɨ�ɩɪɢɜɟɫɬɢ�ɫɥɟɞɭɸɳɢɣ�ɩɟɪɟɱɟɧɶ�ɤɚɱɟɫɬɜ�ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ��ɷɬɨ� 
- ɹɪɤɨ�ɜɵɪɚɠɟɧɧɵɣ�ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɢɣ�ɞɭɯ� 
- ɞɨɫɬɚɬɨɱɧɵɟ�ɡɧɚɧɢɹ�ɜ�ɫɜɨɟɣ�ɨɛɥɚɫɬɢ�ɞɟɹɬɟɥɶɧɨɫɬɢ� 
- ɫɩɨɫɨɛɧɨɫɬɶ�ɱɟɬɤɨ�ɢɡɥɚɝɚɬɶ�ɫɜɨɢ�ɦɵɫɥɢ� 
- ɯɨɪɨɲɢɟ� ɩɟɪɫɩɟɤɬɢɜɵ� ɪɨɫɬɚ�� ɡɚɥɨɠɟɧɧɵɟ� ɜ� ɝɥɚɜɧɨɣ� ɢɞɟɟ�� ɧɚ� ɤɨɬɨɪɨɣ� ɨɫɧɨɜɚɧɨ�

ɩɪɟɞɩɪɢɹɬɢɟ� 
- ɨɬɫɭɬɫɬɜɢɟ� ɫɬɪɟɦɥɟɧɢɹ� ɜɡɜɚɥɢɬɶ� ɞɟɥɚ� ɮɢɪɦɵ� ɧɚ� ɫɟɛɹ�� ɫɨɫɪɟɞɨɬɨɱɢɜ� ɜɧɢɦɚɧɢɟ� ɧɚ�

ɫɜɨɟɦ�ɜɤɥɚɞɟ�ɜ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɩɪɟɞɩɪɢɹɬɢɹ� 
- ɭɦɟɧɢɟ� ɧɟ� ɢɞɬɢ� ɧɚ� ɩɨɜɨɞɭ� ɭ� ɤɥɢɟɧɬɨɜ�� ɡɚɧɢɦɚɹɫɶ� ɛɟɫɤɨɧɟɱɧɵɦ�

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ� ɩɪɨɞɭɤɰɢɢ�� ɱɬɨ� ɦɨɠɟɬ� ɡɚɦɟɞɥɢɬɶ� ɪɨɫɬ� ɤɨɦɩɚɧɢɢ� ɢ� ɩɪɢɜɟɫɬɢ� ɤ�
ɛɨɥɶɲɢɦ�ɡɚɬɪɚɬɚɦ� 

- ɭɦɟɧɢɟ�ɜɫɬɭɩɚɬɶ�ɜ�ɩɚɪɬɧɟɪɫɤɢɟ�ɨɬɧɨɲɟɧɢɹ� 
- ɝɨɬɨɜɧɨɫɬɶ�ɢ�ɭɦɟɧɢɟ�ɦɧɨɝɨ�ɪɚɛɨɬɚɬɶ� 
- ɪɚɡɭɦɧɨɟ� ɫɨɱɟɬɚɧɢɟ� ɜ� ɯɚɪɚɤɬɟɪɟ� ɫɤɪɨɦɧɨɫɬɢ� ɢ� ɭɜɟɪɟɧɧɨɫɬɢ�� ɨɬɪɚɠɚɸɳɟɟ�

ɞɨɫɬɚɬɨɱɧɨ�ɪɟɚɥɢɫɬɢɱɧɭɸ�ɫɚɦɨɨɰɟɧɤɭ� 
ɋɭɳɟɫɬɜɭɸɬ� ɬɪɢ� ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ� ɦɨɥɨɞɨɣ� ɤɨɦɩɚɧɢɢ�� ɤɨɝɞɚ� ɨɧɚ� ɧɭɠɞɚɟɬɫɹ� ɜ�

ɜɟɧɱɭɪɧɨɦ�ɤɚɩɢɬɚɥɟ� 
��� ɗɬɚɩ� ɫɨɡɞɚɧɢɹ�� ɤɨɝɞɚ� ɤɚɩɢɬɚɥ� ɧɟɨɛɯɨɞɢɦ� ɞɥɹ� ɡɚɤɥɚɞɤɢ� ɨɫɧɨɜɵ� ɞɚɥɶɧɟɣɲɟɝɨ�

ɩɪɨɰɜɟɬɚɧɢɹ� 
���ɗɬɚɩ�ɪɚɡɜɢɬɢɹ��ɧɚ�ɤɨɬɨɪɨɦ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɟɪɟɯɨɞ�ɨɬ�ɫɨɡɞɚɧɢɹ�ɨɩɵɬɧɵɯ�ɨɛɪɚɡɰɨɜ�

ɩɪɨɞɭɤɰɢɢ� ɤ� ɧɚɥɚɠɢɜɚɧɢɸ� ɩɪɨɰɟɫɫɚ� ɧɨɪɦɚɥɶɧɨɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɢ� ɫɛɵɬɨɜɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� 

���ɗɬɚɩ�ɡɚɤɪɟɩɥɟɧɢɹ�ɭɫɩɟɯɚ�± ɷɬɨ�ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ��ɡɚ�ɤɨɬɨɪɵɦ�
ɫɥɟɞɭɟɬ�ɜɵɩɭɫɤ�ɚɤɰɢɣ�ɤɨɦɩɚɧɢɢ�ɜ�ɫɜɨɛɨɞɧɨɟ�ɨɛɪɚɳɟɧɢɟ�ɧɚ�ɛɢɪɠɟ��ɡɞɟɫɶ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�
ɤɚɩɢɬɚɥ� ɧɟɨɛɯɨɞɢɦ� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɮɢɧɚɧɫɨɜɨɝɨ� ɩɨɥɨɠɟɧɢɹ� ɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɮɢɧɚɧɫɨɜɨɣ�
ɨɬɱɟɬɧɨɫɬɢ��ɚ�ɬɚɤɠɟ�ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ� 

ȼɟɧɱɭɪɧɵɣ� ɤɚɩɢɬɚɥ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɬɚɤɠɟ� ɞɥɹ� ɜɵɤɭɩɚ� ɤɨɦɩɚɧɢɣ� ɢɯ� ɪɭɤɨɜɨɞɫɬɜɨɦ��
ɩɪɨɫɬɨ� ɞɥɹ� ɩɪɢɨɛɪɟɬɟɧɢɹ� ɭɠɟ� ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ� ɤɨɦɩɚɧɢɣ� ɞɪɭɝɢɦɢ� ɮɢɪɦɚɦɢ� ɢɥɢ�
ɱɚɫɬɧɵɦɢ�ɥɢɰɚɦɢ� 

ȼ�ɫɢɬɭɚɰɢɹɯ�ɜɵɤɭɩɚ�ɛɭɞɭɳɢɦ�ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ�ɫɥɟɞɭɟɬ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɜɤɥɚɞɵɜɚɬɶ�
ɜ�ɞɟɥɨ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɱɚɫɬɶ�ɫɜɨɢɯ�ɫɨɛɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ��ɧɨ�ɧɟ�ɧɚɫɬɨɥɶɤɨ�ɛɨɥɶɲɭɸ��ɱɬɨɛɵ�
ɬɟɪɹɬɶ�ɫɩɨɫɨɛɧɨɫɬɶ�ɬɪɟɡɜɨ�ɫɭɞɢɬɶ�ɨ�ɩɪɨɢɫɯɨɞɹɳɟɦ� 

ɋɥɭɱɚɢ� ɜɵɤɭɩɚ� ɰɟɥɨɣ� ɤɨɦɩɚɧɢɢ� ɢɥɢ� ɮɢɥɢɚɥɚ� ɪɭɤɨɜɨɞɫɬɜɨɦ� ɨɛɵɱɧɨ� ɹɜɥɹɸɬɫɹ�
ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦɢ� ɞɥɹ� ɜɥɨɠɟɧɢɣ� ɜɟɧɱɭɪɧɨɝɨ� ɤɚɩɢɬɚɥɚ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɞɜɭɦɹ�
ɩɪɢɱɢɧɚɦɢ� 



 

- ɡɚ� ɫɩɢɧɨɣ� ɭ� ɤɨɦɩɚɧɢɢ� ɢɥɢ� ɮɢɥɢɚɥɚ� ɭɠɟ� ɟɫɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɨɩɵɬ�� ɚ� ɛɭɞɭɳɢɟ�
ɜɥɚɞɟɥɶɰɵ� ɢɡɜɟɫɬɧɵ�� ɩɨɷɬɨɦɭ� ɟɟ� ɲɚɧɫɵ� ɧɚ� ɭɫɩɟɯ� ɦɨɠɧɨ ɪɚɫɫɱɢɬɵɜɚɬɶ� ɫ� ɛɨɥɶɲɟɣ�
ɫɬɟɩɟɧɶɸ�ɬɨɱɧɨɫɬɢ� 

- ɭ� ɛɭɞɭɳɢɯ� ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ� ɭɠɟ� ɢɦɟɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɵɣ� ɨɩɵɬ� ɪɭɤɨɜɨɞɹɳɟɣ�
ɪɚɛɨɬɵ�� ɱɬɨ� ɟɞɢɧɫɬɜɟɧɧɨ� ɢɦ� ɧɟ� ɯɜɚɬɚɟɬ� ± ɷɬɨ� ɫɜɨɛɨɞɵ� ɞɟɣɫɬɜɢɣ� ɢ� ɧɨɜɵɯ� ɫɬɢɦɭɥɨɜ��
ɤɨɬɨɪɵɟ�ɪɚɫɤɪɨɸɬ�ɢɯ�ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɢɣ�ɩɨɬɟɧɰɢɚɥ� 

 

 

 

 

 

 

Annotation 

In this article it is considered concrete methods and receiving of planed accounts is 

reflected presence, all requirements resources, also it is pointed the ways, how these recourses 

will acquire. 

Key words: financial plans, account-analytical methods, normative methods, balance, tax, 

tariff stake. 
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 Ɍɟɧɞɟɧɰɢɢ� ɝɥɨɛɚɥɶɧɨɝɨ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ɫɭɳɟɫɬɜɟɧɧɨ�

ɩɨɜɥɢɹɥɢ� ɧɚ� ɨɞɧɭ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɨɬɪɚɫɥɟɣ� ɷɤɨɧɨɦɢɤɢ� ȿɜɪɨɫɨɸɡɚ� - ɬɪɚɧɫɩɨɪɬɧɭɸ�� ɜ�
ɤɨɬɨɪɨɣ�ɡɚɧɹɬɨ�ɛɨɥɟɟ����ɦɥɧ. ɱɟɥɨɜɟɤ��ȿɠɟɝɨɞɧɵɣ�ɨɛɨɪɨɬ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɨɬɪɚɫɥɢ�ȿɋ�ɭɠɟ�
ɩɪɟɜɵɲɚɟɬ���ɬɪɥɧ. ɟɜɪɨ��ɱɬɨ�ɩɨ�ɨɰɟɧɤɟ�ɷɤɫɩɟɪɬɨɜ�ɫɨɫɬɚɜɥɹɟɬ�ɛɨɥɟɟ�����ɫɨɜɨɤɭɩɧɨɝɨ�ȼȼɉ�
ȿɜɪɨɫɨɸɡɚ�� ɗɬɚ� ɨɬɪɚɫɥɶ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɱɢɫɥɭ� ɬɟɯ�� ɤɨɬɨɪɵɟ� ɧɚɢɛɨɥɟɟ� ɪɚɡɜɢɜɚɸɬɫɹ�� ɡɚ�
ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɩɟɪɟɜɨɡɤɢ�ɫɬɪɚɧ-ɱɥɟɧɨɜ�ȿɋ�ɭɜɟɥɢɱɢɥɢɫɶ�ɩɨɱɬɢ�ɜɞɜɨɟ�� 

 Ⱥɧɚɥɢɡ� ɪɚɡɜɢɬɢɹ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ȿɋ� ɧɚ� ɨɫɧɨɜɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� Ⱦɢɪɟɤɬɢɜ� ȿɋ� ɩɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ� ɬɪɚɧɫɩɨɪɬɭ�� Ȼɟɥɨɣ� Ʉɧɢɝɢ� ȿɋ� ɩɨ�
ɪɚɡɜɢɬɢɸ� ɟɞɢɧɨɝɨ� ɟɜɪɨɩɟɣɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɢɦɟɟɬ� ɩɪɚɤɬɢɱɟɫɤɨɟ�
ɡɧɚɱɟɧɢɟ�ɢ�ɚɤɬɭɚɥɶɧɨ�ɜ�ɫɟɝɨɞɧɹɲɧɢɯ�ɭɫɥɨɜɢɹɯ�ɝɥɨɛɚɥɢɡɚɰɢɢ�� 



 

 ɉɪɚɜɨɜɚɹ� ɨɫɧɨɜɚ� ɟɞɢɧɨɝɨ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ȿɋ�
ɢɡɥɨɠɟɧɚ� ɜ� ɪɚɡɞɟɥɟ� 9� ɬɪɟɬɶɟɣ� ɱɚɫɬɢ� Ɋɢɦɫɤɨɝɨ� ɞɨɝɨɜɨɪɚ� ����� ɝ�� �ɫɬɚɬɶɢ� ��-��� ɜ�
ɫɨɜɪɟɦɟɧɧɨɣ�ɪɟɞɚɤɰɢɢ�Ⱦɨɝɨɜɨɪɚ�ɨ�ȿɋ���Ɇɚɚɫɬɪɢɯɬɫɤɢɣ�ɞɨɝɨɜɨɪ�ɩɨɱɬɢ�ɧɟ�ɜɧɟɫ�ɢɡɦɟɧɟɧɢɣ�
ɜ� ɪɚɡɞɟɥ� ©Ɍɪɚɧɫɩɨɪɬª�� ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ�ɞɜɭɯ� ɩɭɧɤɬɨɜ�� ɜɨ-ɩɟɪɜɵɯ�� ɤ� ɤɨɦɩɟɬɟɧɰɢɢ�ɋɨɜɟɬɚ�
ȿɋ�ɜɨɲɥɢ�ɜɨɩɪɨɫɵ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɤ��ɜɨ-ɜɬɨɪɵɯ��ɜɚɠɧɨɟ�ɧɨɜɨɜɜɟɞɟɧɢɟ�ɡɚɤɥɸɱɚɥɨɫɶ�
ɜ� ɬɨɦ��ɱɬɨ�ɪɟɲɟɧɢɹ�ɩɨ�ɜɨɩɪɨɫɚɦ�ɨɛɳɟɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɩɨɥɢɬɢɤɢ�ɩɪɢɧɢɦɚɥɢɫɶ�ɨɬɧɵɧɟ�ɧɟ�
ɟɞɢɧɨɝɥɚɫɧɨ��ɚ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ�ɛɨɥɶɲɢɧɫɬɜɨɦ�ɝɨɥɨɫɨɜ�>�@�� 

Ɍɪɚɧɫɩɨɪɬ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɫɮɟɪɟ�ɫɦɟɲɚɧɧɨɣ�ɤɨɦɩɟɬɟɧɰɢɢ�ȿɋ�ɢ�ɫɬɪɚɧ-ɱɥɟɧɨɜ��Ⱦɨɝɨɜɨɪ�
ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɛɨɥɶɲɢɟ� ɩɨɥɧɨɦɨɱɢɹ� ɨɪɝɚɧɚɦ� ȿɋ�� ɉɨɫɥɟɞɧɢɟ� ɜɩɪɚɜɟ�
ɨɩɪɟɞɟɥɹɬɶ������ɨɛɳɢɟ�ɩɪɚɜɢɥɚ�ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɟɪɟɜɨɡɨɤ������ɭɫɥɨɜɢɹ��
ɩɪɢ� ɤɨɬɨɪɵɯ� ɩɟɪɟɜɨɡɱɢɤɢ-ɧɟɪɟɡɢɞɟɧɬɵ� ɦɨɝɭɬ� ɩɪɟɞɨɫɬɚɜɥɹɬɶ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɭɫɥɭɝɢ� ɜ�
ɝɨɫɭɞɚɪɫɬɜɚɯ-ɱɥɟɧɚɯ������ɦɟɪɵ�ɩɨ�ɩɨɜɵɲɟɧɢɸ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ�ɢ�ɞɪ���ɫɬ������� 

Ⱦɨɝɨɜɨɪ� ɡɚɩɪɟɳɚɟɬ� ɥɸɛɭɸ� ɞɢɫɤɪɢɦɢɧɚɰɢɸ�� ɤɨɬɨɪɚɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɪɢɦɟɧɟɧɢɢ�
ɪɚɡɥɢɱɧɵɯ� ɬɚɪɢɮɨɜ� ɢ� ɞɪɭɝɢɯ� ɭɫɥɨɜɢɣ� ɩɪɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ� ɨɞɧɨɝɨ� ɢ� ɬɨɝɨ�ɠɟ� ɬɨɜɚɪɚ� ɩɨ�
ɨɞɧɨɦɭ� ɢ� ɬɨɦɭ� ɠɟ� ɬɪɚɧɫɩɨɪɬɧɨɦɭ� ɩɭɬɢ ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɪɚɧɵ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɢɥɢ�
ɧɚɡɧɚɱɟɧɢɹ�ɬɨɜɚɪɚ��ɫɬ������� 

Ɂɚɩɪɟɳɚɟɬɫɹ� ɬɚɤɠɟ� ɩɪɢɦɟɧɟɧɢɟ� ɛɟɡ� ɫɚɧɤɰɢɢ� Ʉɨɦɢɫɫɢɢ� ɝɨɫɭɞɚɪɫɬɜɨɦ-ɱɥɟɧɨɦ�
ɬɚɪɢɮɨɜ� ɢɥɢ� ɭɫɥɨɜɢɣ�� ɫɨɞɟɪɠɚɳɢɯ� ɷɥɟɦɟɧɬ� ɩɨɞɞɟɪɠɤɢ� ɢɥɢ� ɡɚɳɢɬɵ� ɜ� ɢɧɬɟɪɟɫɚɯ� ɨɞɧɨɝɨ�
ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɢɥɢ�ɨɬɪɚɫɥɟɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɫɬ�������ɉɪɢ�
ɷɬɨɦ� ɝɨɫɭɞɚɪɫɬɜɚɦ-ɱɥɟɧɚɦ� ɪɚɡɪɟɲɚɟɬɫɹ� ɨɤɚɡɵɜɚɬɶ� ɩɨɦɨɳɶ� ɬɪɚɧɫɩɨɪɬɧɵɦ�ɩɪɟɞɩɪɢɹɬɢɹɦ��
ɟɫɥɢ� ɨɧɚ� ɨɬɜɟɱɚɟɬ� ɩɨɬɪɟɛɧɨɫɬɹɦ� ɤɨɨɪɞɢɧɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɢɥɢ� ɤɨɦɩɟɧɫɢɪɭɟɬ� ɜɵɩɨɥɧɟɧɢɟ�
ɧɟɤɨɬɨɪɵɯ�ɨɛɹɡɚɧɧɨɫɬɟɣ��ɜɯɨɞɹɳɢɯ�ɜ�ɩɨɧɹɬɢɟ ɨɛɳɟɫɬɜɟɧɧɵɯ�ɭɫɥɭɝ��ɫɬ������� 

ɋɨɝɥɚɫɧɨ� ɫɬ�� ��� ɭɤɚɡɚɧɧɵɟ� ɩɨɥɨɠɟɧɢɹ� ɨɬɧɨɫɹɬɫɹ� ɬɨɥɶɤɨ� ɤ� ɚɜɬɨɦɨɛɢɥɶɧɨɦɭ��
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ� ɢ� ɜɧɭɬɪɟɧɧɟɦɭ� ɜɨɞɧɨɦɭ� ɬɪɚɧɫɩɨɪɬɭ�� ɋɨɜɟɬ� ȿɋ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ�
ɛɨɥɶɲɢɧɫɬɜɨɦ�ɝɨɥɨɫɨɜ�ɞɨɥɠɟɧ�ɨɩɪɟɞɟɥɹɬɶ��©ɤɚɤ�ɢ�ɧɚ�ɨɫɧɨɜɟ�ɤɚɤɢɯ�ɩɪɨɰɟɞɭɪª�ɩɨɥɨɠɟɧɢɹ�
ɪɚɡɞɟɥɚ�©Ɍɪɚɧɫɩɨɪɬª�Ⱦɨɝɨɜɨɪɚ�ɦɨɝɭɬ�ɩɪɢɦɟɧɹɬɶɫɹ�ɤ�ɜɨɡɞɭɲɧɨɦɭ�ɢ�ɦɨɪɫɤɨɦɭ�ɬɪɚɧɫɩɨɪɬɭ��
ɇɚ� ɩɪɚɤɬɢɤɟ� ɷɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɋɨɜɟɬɭ� ȿɋ� ɩɪɢɧɢɦɚɬɶ� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɧɨɪɦɚɬɢɜɧɵɟ�ɚɤɬɵ�ɢ�ɞɪɭɝɢɟ�ɪɟɲɟɧɢɹ��ɧɚɩɪɚɜɥɟɧɧɵɟ�ɧɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɢ�ɪɚɡɜɢɬɢɟ�ɞɚɧɧɵɯ�
ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�� 

Ɋɚɫɫɦɨɬɪɢɦ� ɫɩɟɰɢɮɢɤɭ� ɪɚɡɜɢɬɢɹ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɢ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�� 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ� ɬɪɚɧɫɩɨɪɬ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɟɞɢɧɨɝɨ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɪɵɧɤɚ�
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɩɨɷɬɚɩɧɨ��Ʉ�ɦɨɦɟɧɬɭ�ɩɨɞɩɢɫɚɧɢɹ�Ɋɢɦɫɤɨɝɨ�ɞɨɝɨɜɨɪɚ�ɜ����� ɝ� ɜ�ɤɚɠɞɨɦ�
ɝɨɫɭɞɚɪɫɬɜɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɥɚ� ɫɨɛɫɬɜɟɧɧɚɹ� ɫɢɫɬɟɦɚ� ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ� ɭɫɥɭɝ�
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɝɪɭɡɨɜɨɝɨ� ɢ� ɩɚɫɫɚɠɢɪɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ȼɵɞɚɧɚ� ɩɪɟɞɩɪɢɹɬɢɸ� ɥɢɰɟɧɡɢɹ�
ɞɟɣɫɬɨɜɚɥɚ ɬɨɥɶɤɨ�ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɫɬɪɚɧɵ�ɢ�ɧɟ� ɞɚɜɚɥɚ�ɩɪɚɜ�ɞɨɫɬɭɩɚ�ɧɚ�
ɪɵɧɤɢ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɭɫɥɭɝ�ɞɪɭɝɢɯ�ɫɬɪɚɧ-ɱɥɟɧɨɜ�� 

ɇɚɱɢɧɚɹ� ɫ� ��-ɯ� ɝɨɞɨɜ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢɨɛɪɟɬɚɟɬ� ɬɚɤ� ɧɚɡɵɜɚɟɦɚɹ� ɥɢɰɟɧɡɢɹ�
ɋɨɨɛɳɟɫɬɜɚ�� ɜɥɚɞɟɥɶɰɵ� ɤɨɬɨɪɨɣ� ɩɨɥɶɡɭɸɬɫɹ� ɩɪɚɜɨɦ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɬɪɚɧɫɝɪɚɧɢɱɧɵɟ�
ɩɟɪɟɜɨɡɤɢ� ɩɨ� ɜɫɟɣ� ɬɟɪɪɢɬɨɪɢɢ� ȿɋ�� ɇɚɤɨɧɟɰ�� ɫ� �� ɹɧɜɚɪɹ� ����� ɝ�� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫ�
ɡɚɜɟɪɲɟɧɢɟɦ�ɫɨɡɞɚɧɢɹ�ɟɞɢɧɨɝɨ�ɜɧɭɬɪɟɧɧɟɝɨ�ɪɵɧɤɚ�ȿɋ, ɥɢɰɟɧɡɢɹ�ɋɨɨɛɳɟɫɬɜɚ�ɩɨɥɧɨɫɬɶɸ�
ɡɚɦɟɧɢɥɚ� ɧɚɰɢɨɧɚɥɶɧɵɟ� ɥɢɰɟɧɡɢɢ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� ɝɪɭɡɨɜ�� ɤɨɬɨɪɵɟ� ɜɵɞɚɜɚɥɢɫɶ� ɪɚɧɟɟ�
ɝɨɫɭɞɚɪɫɬɜɚɦɢ� ɢɧɨɫɬɪɚɧɧɵɦ� ɩɟɪɟɜɨɡɱɢɤɚɦ�� ɉɪɢ� ɷɬɨɦ� ɞɥɹ� ɩɟɪɟɜɨɡɨɤ� ɩɚɫɫɚɠɢɪɨɜ�� ɩɨ-
ɩɪɟɠɧɟɦɭ�� ɫɨɯɪɚɧɹɟɬɫɹ� ɧɚɰɢɨɧɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ�� ɭɧɢɮɢɰɢɪɨɜɚɧɧɚɹ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɚɜɢɥɚɦɢ�ȿɋ�� 

Ɉɛɟɫɩɟɱɟɧɢɸ� ɫɜɨɛɨɞɧɨɝɨ� ɩɟɪɟɞɜɢɠɟɧɢɹ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ� ɝɨɫɭɞɚɪɫɬɜ-
ɱɥɟɧɨɜ� ɧɚ� ɜɫɟɣ� ɬɟɪɪɢɬɨɪɢɢ� ȿɋ� ɩɨɫɜɹɳɟɧ� Ɋɟɝɥɚɦɟɧɬ� �������� ɨɬ� ��� ɞɟɤɚɛɪɹ� ����� ɝ�� [2]. 
Ⱦɚɧɧɵɣ�ɧɨɪɦɚɬɢɜɧɵɣ�ɚɤɬ�ɨɬɦɟɧɹɟɬ�ɩɪɨɰɟɞɭɪɭ�ɩɪɨɯɨɠɞɟɧɢɹ�ɩɨɝɪɚɧɢɱɧɨɝɨ�ɤɨɧɬɪɨɥɹ�ɞɥɹ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ�� ɫɨɯɪɚɧɹɹ� ɥɢɲɶ� ɨɛɵɱɧɵɟ� ɮɨɪɦɵ� ɤɨɧɬɪɨɥɹ�� ɞɟɣɫɬɜɭɸɳɢɟ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ�ɝɨɫɭɞɚɪɫɬɜ-ɱɥɟɧɨɜ�ɩɪɢ�ɫɨɛɥɸɞɟɧɢɢ�ɩɪɢɧɰɢɩɚ�ɧɟɞɢɫɤɪɢɦɢɧɚɰɢɢ�� 

ɋɪɟɞɢ� ɩɪɚɜɨɜɵɯ� ɚɤɬɨɜ�� ɢɡɞɚɧɧɵɯ� ȿɋ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�� ɦɧɨɝɢɟ� ɧɚɩɪɚɜɥɟɧɵ� ɧɚ�
ɭɫɬɚɧɨɜɥɟɧɢɟ�ɟɞɢɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɢ�ɫɬɚɧɞɚɪɬɨɜ�ɜ�ɫɮɟɪɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ��ɷɤɨɥɨɝɢɢ��



 

ɤɜɚɥɢɮɢɤɚɰɢɢ� ɜɨɞɢɬɟɥɟɣ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ�� ɬɪɭɞɨɜɵɯ� ɨɬɧɨɲɟɧɢɣ�� ɫɬɪɚɯɨɜɚɧɢɹ 
ɝɪɚɠɞɚɧɫɤɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɷɬɢɯ�ɫɪɟɞɫɬɜ�� 

Ɍɚɤ�� Ⱦɢɪɟɤɬɢɜɚ� ������ȿɋ� ɨɬ� ��� ɢɸɥɹ� ����� ɝ�� >�@� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɞɥɹ� ɧɟɤɨɬɨɪɵɯ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ�� ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ� ȿɋ�� ɦɚɤɫɢɦɚɥɶɧɨ�
ɞɨɩɭɫɬɢɦɵɟ� ɪɚɡɦɟɪɵ� ɩɪɢ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɤɚɯ� ɢ� ɦɚɤɫɢɦɚɥɶɧɨ�
ɞɨɩɭɫɬɢɦɵɣ� ɜɟɫ� ɩɪɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɤɚɯ�� ɋɨɝɥɚɫɧɨ� ɞɢɪɟɤɬɢɜɚɦ� ɝɨɫɭɞɚɪɫɬɜɚ-
ɱɥɟɧɵ� ɧɟ� ɜɩɪɚɜɟ� ɡɚɩɪɟɳɚɬɶ� ɧɚ� ɫɜɨɟɣ� ɬɟɪɪɢɬɨɪɢɢ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ��
ɬɟɯɧɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɨɬɨɪɨɝɨ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɧɨɪɦɚɦ� ȿɋ�� ɧɨ� ɧɟ� ɨɬɜɟɱɚɸɬ�
ɬɪɟɛɨɜɚɧɢɹɦ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ�� Ɋɹɞ� ɧɨɪɦɚɬɢɜɧɵɯ� ɚɤɬɨɜ� ɤɚɫɚɸɬɫɹ ɧɨɪɦ�
ɜɵɯɥɨɩɨɜ� ɝɚɡɨɜ�� ɭɪɨɜɧɹ� ɫɨɡɞɚɜɚɟɦɨɝɨ� ɲɭɦɚ�� ɫɬɚɧɞɚɪɬɨɜ� ɫɬɟɤɥɚ� ɡɚɞɧɟɝɨ� ɜɢɞɚ�� ɫɢɫɬɟɦ�
ɬɨɪɦɨɡɨɜ�ɢ�ɬ�ɞ�� 

Ⱦɢɪɟɤɬɢɜɚ� ������ȿɋ� ɨɬ� ��� ɚɩɪɟɥɹ� ����� ɝ�� >�@� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ� ɜɡɚɢɦɧɨɟ� ɩɪɢɡɧɚɧɢɟ�
ɞɢɩɥɨɦɨɜ�� ɫɟɪɬɢɮɢɤɚɬɨɜ� ɢ� ɞɪɭɝɢɯ� ɞɨɤɚɡɚɬɟɥɶɫɬɜ� ɤɜɚɥɢɮɢɤɚɰɢɢ� ɨɩɟɪɚɬɨɪɨɜ� ɫ� ɰɟɥɶɸ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɢɦ� ɩɪɚɜɚ� ɧɚ� ɭɱɚɫɬɢɟ� ɜ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɤɚɯ��
ɍɫɬɚɧɨɜɥɟɧ� ɨɛɹɡɚɬɟɥɶɧɵɣ� ɩɢɫɶɦɟɧɧɵɣ� ɷɤɡɚɦɟɧ� ɞɥɹ� ɜɨɞɢɬɟɥɟɣ� ɞɚɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɢ� ɫɪɨɤ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�ɨɩɵɬɚ�ɧɟ�ɦɟɧɟɟ�ɩɹɬɢ�ɥɟɬ�� 

Ɉɮɢɰɢɚɥɶɧɨ� ɩɪɨɰɟɫɫ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɟɞɢɧɨɝɨ� ɪɵɧɤɚ� ɚɜɬɨɦɨɛɢɥɶɧɵɯ� ɭɫɥɭɝ�
ɡɚɜɟɪɲɢɥɫɹ�ɜ������ɝ��Ɉɞɧɚɤɨ�ɝɨɜɨɪɢɬɶ�ɨ�ɫɩɪɚɜɟɞɥɢɜɨɣ�ɤɨɧɤɭɪɟɧɰɢɢ�ɧɚ�ɷɬɨɦ�ɪɵɧɤɟ�ɩɨɤɚ�
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɛɨɥɶɲɨɣ� ɨɛɴɟɦ� ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ�� ɩɨɥɨɠɟɧɢɟ� ɦɧɨɝɢɯ�
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɨɫɬɚɟɬɫɹ� ɧɟɭɫɬɨɣɱɢɜɵɦ� ɢɡ-ɡɚ� ɩɨɜɵɲɟɧɢɹ� ɰɟɧ� ɧɚ�
ɚɜɬɨɦɨɛɢɥɶɧɨɟ�ɬɨɩɥɢɜɨ��Ɉɫɨɛɟɧɧɨ�ɬɹɠɟɥɨ�ɩɪɢɯɨɞɢɬɫɹ�ɦɚɥɵɦ�ɚɜɬɨɩɪɟɞɩɪɢɹɬɢɹɦ��ɤɨɬɨɪɵɟ�
ɩɨɞɜɟɪɝɚɸɬɫɹ�ɤ�ɬɨɦɭ�ɠɟ�ɞɚɜɥɟɧɢɸ�ɫɨ�ɫɬɨɪɨɧɵ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɤɨɦɩɚɧɢɢ� ɧɟɪɟɞɤɨ� ɩɪɢɛɟɝɚɸɬ� ɤ� ɞɟɦɩɢɧɝɨɜɵɦ� ɬɚɪɢɮɚɦ��
ɩɵɬɚɸɬɫɹ� ɨɛɨɣɬɢ� ɟɜɪɨɩɟɣɫɤɢɟ� ɧɨɪɦɵ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɭɫɥɨɜɢɹ� ɬɪɭɞɚ� ɜɨɞɢɬɟɥɟɣ� �ɜɪɟɦɹ�
ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɞɪ���� ɉɪɚɜɢɬɟɥɶɫɬɜɚ� ɧɟɤɨɬɨɪɵɯ� ɫɬɪɚɧ-ɱɥɟɧɨɜ� ɜ� ɨɞɧɨɫɬɨɪɨɧɧɟɦ� ɩɨɪɹɞɤɟ�
ɩɪɢɧɢɦɚɸɬ� ɦɟɪɵ� ɩɨ� ɫɧɢɠɟɧɢɸ� ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ� ɧɚ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ� ɜ� ɭɳɟɪɛ� ɞɪɭɝɢɦ�
ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɨɬɪɚɫɥɹɦ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� 

ɍɦɟɧɶɲɢɬɶ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɚɜɬɨɦɨɛɢɥɶɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɨɛɟɫɩɟɱɢɬɶ� ɤɨɧɤɭɪɟɧɰɢɸ�
ɫɨɝɥɚɫɧɨ� Ȼɟɥɨɣ� ɤɧɢɝɟ� Ʉɨɦɢɫɫɢɢ� ȿɋ� ������� >�@� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɪ�
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɢ�ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ������ɝɚɪɦɨɧɢɡɚɰɢɢ�ɢ�ɩɨɜɵɲɟɧɢɹ�ɬɚɪɢɮɨɜ�
ɧɚ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ� �ɞɥɹ� ɫɨɤɪɚɳɟɧɢɹ� ɫɩɪɨɫɚ� ɜ� ɩɨɥɶɡɭ� ɞɪɭɝɢɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ�� ɢ� ����
ɭɫɢɥɟɧɢɟ� ɤɨɧɬɪɨɥɹ� ɡɚ� ɫɨɛɥɸɞɟɧɢɟɦ� ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ�ȿɋ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɩɭɬɧɢɤɨɜɨɣ�ɫɢɫɬɟɦɵ�ɫɥɟɠɟɧɢɹ�©Ƚɚɥɢɥɟɣª��ɜɫɬɭɩɢɥɚ�ɜ�ɞɟɣɫɬɜɢɟ�ɜ�
����� ɝ��� ɢ� ɩɭɬɟɦ� ɭɜɟɥɢɱɟɧɢɹ� ɱɢɫɥɚ� ɩɪɨɜɟɪɨɤ� ɧɚ� ɞɨɪɨɝɚɯ�� ɋɩɟɰɢɚɥɶɧɨ� ɞɥɹ� ɡɚɳɢɬɵ�
ɢɧɬɟɪɟɫɨɜ�ɦɟɥɤɢɯ�ɩɟɪɟɜɨɡɱɢɤɨɜ�Ʉɨɦɢɫɫɢɹ�ɩɪɟɞɥɚɝɚɟɬ�ɝɚɪɦɨɧɢɡɢɪɨɜɚɬɶ�ɧɟɤɨɬɨɪɵɟ�ɫɬɚɬɶɢ�
ɤɨɧɬɪɚɤɬɨɜ� ɧɚ� ɚɜɬɨɦɨɛɢɥɶɧɵɟ� ɩɟɪɟɜɨɡɤɢ�� ɚ� ɬɚɤɠɟ� ɩɪɟɞɨɫɬɚɜɢɬɶ� ɢɦ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɩɪɢɦɟɧɹɬɶ� ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɬɚɪɢɮɵ� ɜ ɫɥɭɱɚɟ� ɩɨɜɵɲɟɧɢɹ� ɰɟɧ� ɧɚ�
ɚɜɬɨɦɨɛɢɥɶɧɨɟ�ɬɨɩɥɢɜɨ��ɍɫɩɟɯ�ɷɬɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ��ɩɨ�ɩɪɢɡɧɚɧɢɸ�ɫɚɦɨɣ�Ʉɨɦɢɫɫɢɢ��ɛɭɞɟɬ�
ɡɚɜɢɫɟɬɶ� ɨɬ� ɱɟɬɤɨɝɨ� ɜɵɩɨɥɧɟɧɢɹ� ɫɬɪɚɧɚɦɢ-ɱɥɟɧɚɦɢ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� ȿɋ�� ɉɨɤɚ� ɠɟ�
ɜɨɞɢɬɟɥɶ�� ɥɢɲɟɧɧɵɣ� ɩɪɚɜ� ɜ� ɨɞɧɨɣ� ɫɬɪɚɧɟ�� ɦɨɠɟɬ� ɛɟɡ� ɬɪɭɞɚ� ɩɨɥɭɱɢɬɶ� ɢɯ� ɜ� ɫɨɫɟɞɧɟɦ�
ɝɨɫɭɞɚɪɫɬɜɟ�� 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ�� ɉɪɢɦɟɧɟɧɢɟ� ɩɪɢɧɰɢɩɨɜ� ɟɞɢɧɨɝɨ� ɜɧɭɬɪɟɧɧɟɝɨ� ɪɵɧɤɚ�
ȿɋ� ɤ� ɪɵɧɤɭ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɨɫɥɨɠɧɹɟɬɫɹ� ɬɟɦ�� ɱɬɨ� ɷɬɨɬ� ɜɢɞ� ɬɪɚɧɫɩɨɪɬɚ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɬɪɚɧ� ȿɋ� ɹɜɥɹɟɬɫɹ� ɭɛɵɬɨɱɧɵɦ� ɢ� ɮɢɧɚɧɫɢɪɭɟɬɫɹ� ɝɨɫɭɞɚɪɫɬɜɨɦ�� ɉɪɢɧɹɬɵɟ�
ɨɪɝɚɧɚɦɢ�ȿɋ�ɧɨɪɦɚɬɢɜɧɵɟ�ɚɤɬɵ��ɜ�ɨɫɧɨɜɧɨɦ�ɤɚɫɚɸɬɫɹ�ɝɚɪɦɨɧɢɡɚɰɢɢ�ɨɬɞɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ�
ɩɪɚɜɨɜɨɝɨ�ɫɬɚɬɭɫɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�� 

ȼ�ɫɬɪɚɧɚɯ�Ɂɚɩɚɞɧɨɣ�ȿɜɪɨɩɵ�ɠɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ�ɜ�ɨɫɧɨɜɧɨɦ�ɩɪɢɧɚɞɥɟɠɚɬ�ɝɨɫɭɞɚɪɫɬɜɭ��
Ⱦɨɥɹ� ɱɚɫɬɧɵɯ� ɤɨɦɩɚɧɢɣ�� ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ�� ɧɟɜɟɥɢɤɚ�� ɇɚɰɢɨɧɚɥɶɧɵɟ�
ɩɪɚɜɢɬɟɥɶɫɬɜɚ� ɜ� ɛɥɢɠɚɣɲɢɟ� ��� ɥɟɬ� ɧɚɦɟɪɟɧɵ� ɫɨɯɪɚɧɢɬɶ� ɫɬɚɬɭɫ� ɟɞɢɧɫɬɜɟɧɧɨɝɨ� ɢɥɢ�
ɨɫɧɨɜɧɨɝɨ�ɚɤɰɢɨɧɟɪɚ�ɜ�ɟɜɪɨɩɟɣɫɤɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɢɫɬɟɦɟ�ɢ�ɥɢɲɶ�ɧɟɤɨɬɨɪɵɟ�ɢɡ�ɧɢɯ�
ɨɪɢɟɧɬɢɪɭɸɬɫɹ�ɧɚ�ɩɪɢɜɚɬɢɡɚɰɢɸ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɭɦɟɧɶɲɟɧɢɟ�ɫɜɨɟɣ�
ɪɨɥɢ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɤɨɦɩɚɧɢɹɯ�� 



 

Ɉɞɧɚɤɨ� ɜ� ɨɬɞɟɥɶɧɵɯ� ɫɥɭɱɚɹɯ� ɫɨɡɞɚɸɬɫɹ� ɱɚɫɬɧɵɟ� ɫɟɝɦɟɧɬɵ� ɪɵɧɤɚ�� ɇɚɩɪɢɦɟɪ��
ɧɟɦɟɰɤɢɣ� ɤɨɧɰɟɪɧ� ©ȼȺɁɊª� ɫɬɚɧɨɜɢɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɤɪɭɩɧɟɣɲɢɯ� ɨɩɟɪɚɬɨɪɨɜ� ɜ� ɫɮɟɪɟ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ�� Ⱥɤɬɢɜɧɨ� ɡɚɧɢɦɚɟɬɫɹ� ɪɟɚɥɢɡɚɰɢɟɣ� ɚɧɚɥɨɝɢɱɧɨɝɨ�
ɩɪɨɟɤɬɚ� ɲɜɟɞɫɤɚɹ� ɝɪɭɩɩɚ� ©�Ʉȿª�� ɗɬɨ� ɫɬɚɥɨ� ɜɨɡɦɨɠɧɵɦ� ɛɥɚɝɨɞɚɪɹ� ɩɪɢɧɹɬɢɸ� ɪɹɞɚ�
ɞɢɪɟɤɬɢɜ�ɨɪɝɚɧɚɦɢ�ȿɋ��ɢɡ�ɤɨɬɨɪɵɯ�ɧɚɢɛɨɥɟɟ�ɜɚɠɧɚ�ɞɢɪɟɤɬɢɜɚ��������ȿɋ�ɨɬ����ɢɸɥɹ������
ɝ��ɨ�ɪɚɡɜɢɬɢɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɋɨɨɛɳɟɫɬɜɚ�ɫ�ɢɡɦɟɧɟɧɢɹɦɢ�ɢ�ɞɨɩɨɥɧɟɧɢɹɦɢ��ɜɧɟɫɟɧɧɵɦɢ�ɜ�
�����ɝ��>�@�� 

Ɋɟɮɨɪɦɢɪɨɜɚɧɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɢɞɟɬ� ɜ� ɞɜɭɯ� ɧɚɩɪɚɜɥɟɧɢɹɯ�� ȼɨ-
ɩɟɪɜɵɯ�� ɨɬɤɪɵɬɢɟ� ɪɵɧɤɚ� ɝɪɭɡɨɜɵɯ� ɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ� ɞɥɹ� ɤɨɧɤɭɪɟɧɰɢɢ��
ɪɟɝɭɥɢɪɭɟɦɨɣ�ɩɭɬɟɦ�ɪɚɡɞɟɥɟɧɢɹ�ɮɭɧɤɰɢɣ�ɜɥɚɞɟɧɢɹ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�ɢ�ɟɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ��
Ʉ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɞɨɩɭɫɤɚɸɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɚɪɟɧɞɵ� ɱɚɫɬɧɵɟ� ɤɨɦɦɟɪɱɟɫɤɢɟ� ɤɨɦɩɚɧɢɢ� ɫɬɪɚɧ-
ɱɥɟɧɨɜ�� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɥɢɰɟɧɡɢɢ�� ɇɚ� ɩɪɚɤɬɢɤɟ� ɩɨɥɧɨɦɨɱɢɹ� ɦɟɠɞɭ�
ɤɨɦɩɚɧɢɹɦɢ�ɩɨ�ɜɥɚɞɟɧɢɸ�ɢ�ɩɨɥɶɡɨɜɚɧɢɸ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�ɧɟ�ɜɫɟɝɞɚ�ɱɟɬɤɨ�ɪɚɡɝɪɚɧɢɱɟɧɵ��
ȼ� ɧɟɤɨɬɨɪɵɯ� ɫɬɪɚɧɚɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɤɨɦɩɚɧɢɢ� ɧɟ� ɬɨɥɶɤɨ� ɨɛɥɚɞɚɸɬ� ɠɟɥɟɡɧɵɦɢ�
ɞɨɪɨɝɚɦɢ��ɧɨ�ɢ�ɭɩɪɚɜɥɹɸɬ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ��ɪɚɫɩɨɪɹɠɚɸɬɫɹ�ɩɪɚɜɨɦ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫɟɬɢ��
ɩɪɨɜɨɞɹɬ�ɫɨɛɫɬɜɟɧɧɵɣ�ɤɨɧɬɪɨɥɶ�ɛɟɡɨɩɚɫɧɨɫɬɢ�� 

ɋɨɝɥɚɫɧɨ� ɪɟɲɟɧɢɸ� ɋɨɜɟɬɚ� �ɦɚɪɬ� ����� ɝ��� ɥɢɛɟɪɚɥɢɡɚɰɢɹ� ɪɵɧɤɚ� ɝɪɭɡɨɜɵɯ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨ�ɭɫɤɨɪɟɧɧɨɦɭ�ɝɪɚɮɢɤɭ��ɫ����ɦɚɪɬɚ������ɝ��
ɞɥɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɤɨɦɩɚɧɢɣ� ɫɬɪɚɧ-ɱɥɟɧɨɜ� ɨɬɤɪɵɬ� ɫɜɨɛɨɞɧɵɣ� ɞɨɫɬɭɩ� ɤ� ɨɫɧɨɜɧɵɦ�
ɦɟɠɞɭɧɚɪɨɞɧɵɦ� ɦɚɝɢɫɬɪɚɥɹɦ� ɨɛɳɟɣ� ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ� �� ɬɵɫ�� ɤɦ�� ɫ� �� ɹɧɜɚɪɹ� ����� ɝ��
ɨɬɤɪɵɬ�ɞɨɫɬɭɩ�ɤɨ�ɜɫɟɣ�ɞɟɣɫɬɜɭɸɳɟɣ�ɬɪɚɧɫɝɪɚɧɢɱɧɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɟɬɢ������ɬɵɫ��ɤɦ��
ɢ�ɜ������ɝ��- ɤɚɛɨɬɚɠɧɵɦ�ɩɟɪɟɜɨɡɤɚɦ�ɩɨ�ɠɟɥɟɡɧɵɦ�ɞɨɪɨɝɚɦ�ɜɧɭɬɪɢ�ɨɬɞɟɥɶɧɵɯ�ɫɬɪɚɧ�� 

Ʌɢɛɟɪɚɥɢɡɚɰɢɹ� ɨɡɧɚɱɚɟɬ�� ɱɬɨ� ɥɸɛɨɟ� ɟɜɪɨɩɟɣɫɤɨɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɟ� ɩɪɟɞɩɪɢɹɬɢɟ��
ɢɦɟɸɳɟɟ�ɫɟɪɬɢɮɢɤɚɬ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ��ɫɦɨɠɟɬ�ɫɞɟɥɚɬɶ�ɡɚɩɪɨɫ�ɜ�ɩɪɟɞɩɪɢɹɬɢɟ�ɢɥɢ�
ɨɪɝɚɧɢɡɚɰɢɸ� ɞɪɭɝɨɣ� ɟɜɪɨɩɟɣɫɤɨɣ� ɫɬɪɚɧɵ� ɧɚ� ɥɢɧɢɸ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɭɸ� ɞɚɬɭ� ɢ� ɫ�
ɨɩɪɟɞɟɥɟɧɧɵɦ� ɝɪɚɮɢɤɨɦ� ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ�� ɗɬɨ� ɨɡɧɚɱɚɟɬ� ɬɚɤɠɟ� ɤɨɧɟɰ� ɦɨɧɨɩɨɥɢɢ�
ɧɚɰɢɨɧɚɥɶɧɵɯ�ɤɨɦɩɚɧɢɣ�ɧɚ�ɞɚɧɧɨɦ�ɪɵɧɤɟ��ɩɨɫɤɨɥɶɤɭ�ɨɬɧɵɧɟ�ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟɟ�ɱɢɫɥɨ�
ɭɱɚɫɬɧɢɤɨɜ�ɫɦɨɝɭɬ�ɨɩɪɟɞɟɥɹɬɶ�ɫɬɨɢɦɨɫɬɶ�ɩɟɪɟɜɨɡɨɤ�ɢ�ɞɪɭɝɢɟ�ɭɫɥɨɜɢɹ�ɫɞɟɥɨɤ�� 

ȼɨ-ɜɬɨɪɵɯ�� ɭɫɬɪɚɧɟɧɢɟ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɪɟɩɹɬɫɬɜɢɣ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɟɜɪɨɩɟɣɫɤɨɣ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɟɬɢ� ± ɨɛɟɫɩɟɱɟɧɢɟ� ɫɨɜɦɟɫɬɢɦɨɫɬɢ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɢ� ɟɜɪɨɩɟɣɫɤɢɯ�
ɨɩɟɪɚɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ �ɷɥɟɤɬɪɢɮɢɤɚɰɢɢ�� ɫɢɝɧɚɥɢɡɚɰɢɢ�� ɲɢɪɢɧɵ� ɤɨɥɟɢ� ɢ� ɬ�ɞ��� ɢ�
ɝɚɪɦɨɧɢɡɚɰɢɹ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�� 

 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ�ɪɚɡɜɢɬɢɟ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�
ɜ� ȿɋ�� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɩɟɪɫɩɟɤɬɢɜɵ� ɩɟɪɟɜɨɡɨɤ�
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜ� ȿɜɪɨɫɨɸɡɟ� ɤɚɤ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ�� ɉɪɢ� ɞɨɝɨɜɨɪɟɧɧɨɫɬɢ�
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ɫɬɢɦɭɥɢɪɭɸɳɟɣ� ɫɨɡɞɚɧɢɟ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɯ� ɬɚɪɢɮɨɜ� ɢ� ɩɨɜɵɲɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɭɫɥɭɝ��
ɪɨɥɶ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɪɵɧɤɟ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ� ȿɜɪɨɩɵ� ɦɨɠɟɬ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɩɨɜɵɫɢɬɶɫɹ��ɩɨ�ɨɰɟɧɤɚɦ�Ʉɨɦɢɫɫɢɢ��ɩɨɱɬɢ�ɜɞɜɨɟ��ɫ���ɞɨ������� 

ȼɨɩɪɨɫ� ɨɬɤɪɵɬɢɹ� ɪɵɧɤɚ� ɞɥɹ� ɩɚɫɫɚɠɢɪɨɩɟɪɟɜɨɡɨɤ� ɹɜɥɹɟɬɫɹ� ɛɨɥɟɟ� ɫɥɨɠɧɵɦ��
Ʌɢɛɟɪɚɥɢɡɚɰɢɸ� ɷɬɨɝɨ� ɪɵɧɤɚ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɜɟɫɬɢ� ɩɨɫɬɟɩɟɧɧɨ�� Ɉɫɨɛɨɟ� ɡɧɚɱɟɧɢɟ�
ɩɪɢɞɚɟɬɫɹ�ɤɨɧɬɪɨɥɸ�ɡɚ�ɬɟɦ��ɱɬɨɛɵ�ɨɬɫɭɬɫɬɜɢɟ�ɤɨɧɤɭɪɟɧɰɢɢ�ɧɚ�ɬɟɯ�ɥɢɧɢɹɯ��ɝɞɟ�ɫɭɳɟɫɬɜɭɟɬ�
ɦɨɧɨɩɨɥɢɹ�� ɧɟ� ɨɛɟɪɧɭɥɚɫɶ� ɱɪɟɡɦɟɪɧɵɦɢ� ɬɚɪɢɮɚɦ�� Ƚɥɚɜɧɨɣ� ɰɟɥɶɸ� ɫɱɢɬɚɟɬɫɹ� ɭɫɢɥɟɧɢɟ�
ɤɨɧɤɭɪɟɧɰɢɢ�ɦɟɠɞɭ� ɞɨɦɢɧɢɪɭɸɳɢɦɢ�ɧɚɰɢɨɧɚɥɶɧɵɦɢ�ɢ�ɧɨɜɵɦɢ�� ɧɟɞɚɜɧɨ� ɜɵɲɟɞɲɢɟ� ɧɚ 
ɪɵɧɨɤ��ɤɨɦɩɚɧɢɹɦɢ�� 
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Annotation 
The article analyzes the main stages of development of the EU market of transport 

services, that based on studies of EU Directives of railway transport, the EU White Paper of the 

development of a single European transport area and the Treaty establishing the European 

Union. The article examines the legal framework of the single market of transport services of the 

EU, which is set out in the sections of the Maastricht Treaty on European Union. The article 

analyzed the specific development and management of road and rail transport modes.  
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ɉɨ� ɨɰɟɧɤɚɦ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɢɡ-ɡɚ� ɬɨɝɨ�� ɱɬɨ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɟ� ɮɨɪɦɢɪɭɸɬ� ɝɨɞɨɜɵɟ�

ɛɸɞɠɟɬɵ�� ɨɧɢ� ɬɟɪɹɸɬ� ɡɚ� ɝɨɞ� ɩɪɢɦɟɪɧɨ� ɞɨ� ���� � ɞɨɯɨɞɨɜ�� ɑɬɨɛɵ� ɢɡɛɟɠɚɬɶ� ɷɬɢɯ� ɩɨɬɟɪɶ��



 

ɫɥɟɞɭɟɬ� ɩɨɫɬɨɹɧɧɨ� ɫɪɚɜɧɢɜɚɬɶ� ɛɸɞɠɟɬɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫ� ɮɚɤɬɢɱɟɫɤɢɦɢ� ɞɚɧɧɵɦɢ��
ɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɨɬɤɥɨɧɟɧɢɹ�� ɭɫɢɥɢɜɚɬɶ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɢ� ɭɦɟɧɶɲɚɬɶ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�
ɬɟɧɞɟɧɰɢɢ��ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ��ɦɟɬɨɞɨɥɨɝɢɸ�ɩɥɚɧɢɪɨɜɚɧɢɹ�� 

Ɍɚɤ�� ɧɚɩɪɢɦɟɪ�� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɢ� � ɜɧɟɞɪɟɧɢɟ� ɫɢɫɬɟɦɵ� ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɢɥɨ�
ɞɨɛɢɬɶɫɹ�ɭɜɟɥɢɱɟɧɢɹ�ɝɨɞɨɜɨɝɨ�ɞɟɧɟɠɧɨɝɨ�ɩɨɬɨɤɚ�ɧɚ����ɦɢɥɥɢɨɧɚ�ɢ�ɫɧɢɡɢɬɶ�ɞɟɛɢɬɨɪɫɤɭɸ�
ɡɚɞɨɥɠɟɧɧɨɫɬɶ� ɛɨɥɟɟ� ɱɟɦ� ɧɚ� ��� ɦɢɥɥɢɨɧɨɜ� ɬɟɧɝɟ�� ɇɚ� ɞɪɭɝɨɦ� ɩɪɟɞɩɪɢɹɬɢɢ� ɛɥɚɝɨɞɚɪɹ�
ɨɫɧɨɜɧɨɦɭ�ɛɸɞɠɟɬɭ�� ɪɭɤɨɜɨɞɫɬɜɨ� ɭɜɢɞɟɥɨ�� ɱɬɨ� ɪɟɚɥɶɧɚɹ�ɩɨɬɪɟɛɧɨɫɬɶ� ɜ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ�
ɡɚ� ɫɱɟɬ� ɤɪɟɞɢɬɨɜ� ɛɚɧɤɨɜ� ɧɚ� ���� ɦɥɧ�� ɬɟɧɝɟ� ɦɟɧɶɲɟ�� ɱɟɦ� ɡɚɩɥɚɧɢɪɨɜɚɧɨ�� ȿɳɟ� ɧɚ� ɨɞɧɨɦ�
ɩɪɟɞɩɪɢɹɬɢɢ� ɨɫɧɨɜɧɨɣ� ɛɸɞɠɟɬ� ɜ� ɤɨɦɩɥɟɤɫɟ� ɫ� ɩɪɨɝɪɚɦɦɧɵɦ� ɨɛɟɫɩɟɱɟɧɢɟɦ� ɩɨɡɜɨɥɢɥ�
ɨɩɟɪɚɬɢɜɧɨ�ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɩɥɚɧɵ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ� 

- ɩɪɟɤɪɚɬɢɥɢɫɶ�ɡɚɞɟɪɠɤɢ�ɫ�ɜɵɩɥɚɬɨɣ�ɡɚɪɚɛɨɬɧɨɣ�ɩɥɚɬɵ�  
- ɡɚɝɪɭɡɤɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɭɜɟɥɢɱɢɥɚɫɶ�ɫ����ɞɨ����� 
- ɩɪɟɤɪɚɬɢɥɢɫɶ�ɩɟɪɟɛɨɢ�ɜ�ɩɨɫɬɚɜɤɚɯ�ɫɵɪɶɹ� 
- ɩɟɪɟɫɬɚɥɚ�ɪɚɫɬɢ�ɤɪɟɞɢɬɨɪɫɤɚɹ�ɡɚɞɨɥɠɟɧɧɨɫɬɶ� 
- ɞɟɛɢɬɨɪɫɤɚɹ�ɡɚɞɨɥɠɟɧɧɨɫɬɶ�ɫɧɢɡɢɥɚɫɶ�ɫ���ɞɨ���ɦɥɧ��ɬɟɧɝɟ� 
- ɭɜɟɥɢɱɢɥɫɹ�ɩɨɬɨɤ�ɞɟɧɟɠɧɵɯ�ɫɪɟɞɫɬɜ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ���ɦɥɧ��ɬɟɧɝɟ�� 
Ɉɫɧɨɜɧɨɣ��ɛɸɞɠɟɬ�ɫɨɫɬɨɢɬ�ɢɡ�ɬɪɟɯ�ɨɛɹɡɚɬɟɥɶɧɵɯ�ɮɢɧɚɧɫɨɜɵɯ�ɞɨɤɭɦɟɧɬɨɜ� 
- ɩɪɨɝɧɨɡɚ�ɨɬɱɟɬɚ�ɨ�ɞɨɯɨɞɚɯ�ɢ�ɪɚɫɯɨɞɚɯ� 
- ɩɪɨɝɧɨɡɚ�ɨɬɱɟɬɚ�ɨ�ɞɜɢɠɟɧɢɢ�ɞɟɧɟɝ� 
- ɩɪɨɝɧɨɡɚ�ɛɭɯɝɚɥɬɟɪɫɤɨɝɨ�ɛɚɥɚɧɫɚ� 
ɉɪɨɰɟɫɫ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ�ɭɫɥɨɜɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɡɞɟɥɟɧ�ɧɚ�ɞɜɟ�ɫɨɫɬɚɜɥɹɸɳɢɯ� 
���ɉɨɞɝɨɬɨɜɤɚ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɛɸɞɠɟɬɚ� 
���ɉɨɞɝɨɬɨɜɤɚ�ɮɢɧɚɧɫɨɜɨɝɨ�ɛɸɞɠɟɬɚ� 
ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɨɩɟɪɚɰɢɨɧɧɵɣ�ɛɸɞɠɟɬ�ɫɨɫɬɨɢɬ�ɢɡ�ɛɸɞɠɟɬɚ�� 
- ɛɸɞɠɟɬɚ�ɩɪɨɞɚɠ� 
- ɛɸɞɠɟɬɚ�ɩɪɨɢɡɜɨɞɫɬɜɚ� 
- ɛɸɞɠɟɬɚ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɡɚɩɚɫɨɜ� 
- ɛɸɞɠɟɬɚ�ɩɪɹɦɵɯ�ɡɚɬɪɚɬ�ɧɚ�ɦɚɬɟɪɢɚɥɵ� 
- ɛɸɞɠɟɬɚ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɢ�ɧɚɤɥɚɞɧɵɯ�ɪɚɫɯɨɞɨɜ� 
- ɛɸɞɠɟɬɚ�ɩɪɹɦɵɯ�ɡɚɬɪɚɬ�ɧɚ�ɨɩɥɚɬɭ�ɬɪɭɞɚ� 
- ɛɸɞɠɟɬɚ�ɤɨɦɦɟɪɱɟɫɤɢɯ�ɪɚɫɯɨɞɨɜ� 
- ɛɸɞɠɟɬɚ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɚɫɯɨɞɨɜ� 
- ɨɬɱɟɬɚ�ɨ�ɞɨɯɨɞɚɯ�ɢ�ɪɚɫɯɨɞɚɯ� 
Ɏɢɧɚɧɫɨɜɵɣ�ɛɸɞɠɟɬ�ɫɨɫɬɨɢɬ�ɢɡ� 
- ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ�ɛɸɞɠɟɬɚ� 
- ɛɸɞɠɟɬɚ�ɩɨɬɨɤɚ�ɞɟɧɟɠɧɵɯ�ɫɪɟɞɫɬɜ��ɤɚɫɫɨɜɨɝɨ�ɛɸɞɠɟɬɚ�� 
- ɛɚɥɚɧɫɚ� 
Ȼɸɞɠɟɬɵ� ɦɨɝɭɬ� ɛɵɬɶ� ɧɟɞɨɫɬɚɬɨɱɧɵɦɢ�� ɟɫɥɢ� ɧɟɞɨɫɬɢɠɢɦɵ� ɩɨɫɬɚɜɥɟɧɧɵɟ� ɰɟɥɢ��

Ȼɸɞɠɟɬɵ� ɦɨɝɭɬ� ɛɵɬɶ� ɧɟɩɪɢɟɦɥɟɦɵɦɢ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɟɣ� ɧɟɜɵɝɨɞɧɵɯ� ɞɥɹ�
ɩɪɟɞɩɪɢɹɬɢɹ� Ⱦɥɹ� ɨɰɟɧɤɢ� ɩɪɢɟɦɥɟɦɨɫɬɢ� ɢ� ɞɨɫɬɢɠɢɦɨɫɬɢ� ɛɸɞɠɟɬɨɜ� ɩɪɢɦɟɧɹɸɬɫɹ�
ɢɧɫɬɪɭɦɟɧɬɵ�ɮɢɧɚɧɫɨɜɨɝɨ�ɚɧɚɥɢɡɚ�ɢ�ɞɢɚɝɧɨɫɬɢɤɢ��Ⱦɢɚɝɧɨɫɬɢɤɚ�ɫɨɫɬɨɹɧɢɹ�ɩɪɟɞɩɪɢɹɬɢɹ� - 
ɷɬɨ� ɢɧɫɬɪɭɦɟɧɬ�� ɤɨɬɨɪɵɣ� ɩɨɡɜɨɥɹɟɬ� ɨɰɟɧɢɬɶ� ɭɥɭɱɲɟɧɢɟ� ɢɥɢ� ɭɯɭɞɲɟɧɢɟ� ɩɨɥɨɠɟɧɢɹ�
ɩɪɟɞɩɪɢɹɬɢɹ��ɚ�ɬɚɤɠɟ�ɫɨɨɬɧɨɲɟɧɢɟ�ɡɚɬɪɚɬ�ɤ�ɨɛɴɟɦɭ�ɩɪɨɞɚɠ�ɩɪɢɧɹɬɵɯ�ɛɸɞɠɟɬɨɦ� 

ɉɪɢ� ɫɨɫɬɚɜɥɟɧɢɢ� ɛɸɞɠɟɬɨɜ� ɫɥɟɞɭɟɬ� ɩɪɢɦɟɧɹɬɶ� ɞɨɤɭɦɟɧɬɵ�� ɩɨ� ɮɨɪɦɟ� ɢ� ɫɬɪɭɤɬɭɪɟ�
ɩɪɢɛɥɢɠɟɧɧɵɯ� ɤ� ɞɨɤɭɦɟɧɬɚɦ� ɛɭɯɝɚɥɬɟɪɫɤɨɣ� ɨɬɱɟɬɧɨɫɬɢ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɨɛɟɫɩɟɱɢɬ�
ɫɨɫɬɚɜɥɟɧɢɟ�ɛɸɞɠɟɬɨɜ�ɢ�ɭɩɪɨɫɬɢɬ�ɫɪɚɜɧɟɧɢɟ�ɩɥɚɧɨɜɵɯ�ɢ�ɮɚɤɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ� 

ɇɢɠɟ�ɩɪɢɜɟɞɟɦ�ɫɯɟɦɭ��ɪɢɫɭɧɨɤ ���ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɛɸɞɠɟɬɚ� 
ɉɪɨɝɧɨɡ� ɨɛɴɟɦɚ� ɩɪɨɞɚɠ� - ɷɬɨ� ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ� ɷɬɚɩ� ɩɪɢ� ɫɨɫɬɚɜɥɟɧɢɢ� ɛɸɞɠɟɬɚ�

ɩɪɨɞɚɠ�� ɗɬɨɬ� ɩɪɨɝɧɨɡ� ɩɪɟɜɪɚɳɚɟɬɫɹ� ɜ� ɛɸɞɠɟɬ� ɩɪɨɞɚɠ� ɜ ɬɨɦ� ɫɥɭɱɚɟ�� ɟɫɥɢ� ɪɭɤɨɜɨɞɫɬɜɨ�
ɩɪɟɞɩɪɢɹɬɢɹ�ɫɱɢɬɚɟɬ��ɱɬɨ�ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ�ɨɛɴɟɦ�ɩɪɨɞɚɠ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬ� 



 

ɉɪɨɝɧɨɡ�ɨɛɴɟɦɚ�ɩɪɨɞɚɠ�± ɷɬɨ�ɨɛɫɭɠɞɟɧɢɟ�ɪɚɡɥɢɱɧɵɯ�ɦɢɤɪɨ- ɢ�ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɯ�
ɮɚɤɬɨɪɨɜ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɨɩɢɫɵɜɚɟɦɵɯ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ�ɞɚɧɧɵɦɢ��ɉɟɪɟɱɢɫɥɟɧɧɵɟ�ɮɚɤɬɨɪɵ���
ɜɥɢɹɸɳɢɟ�ɧɚ�ɩɪɨɝɧɨɡ�ɨɛɴɟɦɚ�ɩɪɨɞɚɠ�� 

Ɉɛɴɟɦ�ɩɪɨɞɚɠ�ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ�ɩɟɪɢɨɞɨɜ� 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɦɨɳɧɨɫɬɢ� 
Ɂɚɜɢɫɢɦɨɫɬɶ� ɩɪɨɞɚɠ� ɨɬ� ɨɛɳɟɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɭɪɨɜɧɹ� ɡɚɧɹɬɨɫɬɢ�� ɰɟɧ��

ɭɪɨɜɧɹ�ɥɢɱɧɵɯ�ɞɨɯɨɞɨɜ� 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ�ɞɨɯɨɞɧɨɫɬɶ�ɩɪɨɞɭɤɰɢɢ� 
ɂɡɭɱɟɧɢɟ�ɪɵɧɤɚ��ɪɟɤɥɚɦɧɚɹ�ɤɨɦɩɚɧɢɹ� 
ɐɟɧɨɜɚɹ�ɩɨɥɢɬɢɤɚ��ɤɚɱɟɫɬɜɨ�ɩɪɨɞɭɤɰɢɢ� 
Ʉɨɧɤɭɪɟɧɰɢɹ� 
ɋɟɡɨɧɧɵɟ�ɤɨɥɟɛɚɧɢɹ� 
Ⱦɨɥɝɨɫɪɨɱɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɩɪɨɞɚɠ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɬɨɜɚɪɨɜ�� ɉɪɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�

ɩɪɨɞɚɠ�ɜ�ɬɟɪɦɢɧɚɯ�©ɬɨɜɚɪ�-ɪɵɧɨɤª�ɦɨɝɭɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɱɟɬɵɪɟ�ɜɢɞɚ�ɩɪɨɝɧɨɡɨɜ� 
���Ȼɚɡɨɜɵɣ�ɩɪɨɝɧɨɡ��ɫɤɨɪɟɟ�ɜɫɟɝɨ�ɨɤɚɠɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɜɚɠɧɵɦ��ɬɚɤ�ɤɚɤ�ɧɚ�ɧɟɝɨ�ɜɥɢɹɸɬ�

ɩɨɝɪɟɲɧɨɫɬɢ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɨɫɜɨɟɧɢɟɦ�ɧɨɜɨɝɨ�ɪɵɧɤɚ�ɢ�ɜɵɩɭɫɤɨɦ�ɧɨɜɵɯ�ɩɪɨɞɭɤɬɨɜ�� 
���ɉɪɨɝɧɨɡ�Ⱥ�ɦɟɧɟɟ� ɜɟɪɨɹɬɟɧ�� ɱɟɦ� ɛɚɡɨɜɵɣ� �ɷɬɨ� ɫɜɹɡɚɧɨ� ɫɨ� ɫɥɨɠɧɨɫɬɶɸ�ɩɨɥɭɱɟɧɢɹ�

ɞɨɫɬɨɜɟɪɧɨɣ�ɨɰɟɧɤɢ�ɩɨɜɟɞɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ�ɧɚ�ɧɨɜɵɯ�ɪɵɧɤɚɯ�� 
��� ɉɪɨɝɧɨɡ� Ȼ� ɦɟɧɟɟ� ɜɟɪɨɹɬɟɧ�� ɱɟɦ� ɩɪɨɝɧɨɡ� Ⱥ�� ɢɡ-ɡɚ� ɫɭɛɴɟɤɬɢɜɧɨɫɬɢ� ɨɰɟɧɤɢ�

ɩɨɬɪɟɛɧɨɫɬɟɣ�ɜ�ɧɨɜɵɯ�ɩɪɨɞɭɤɬɚɯ��ɦɧɟɧɢɹ�ɬɨɪɝɨɜɵɯ�ɚɝɟɧɬɨɜ��ɷɤɫɩɟɪɬɨɜ�ɢ�ɬ�ɞ��� 
��� ɉɪɨɝɧɨɡ� ȼ� ɦɟɧɟɟ� ɜɟɪɨɹɬɟɧ�� ɱɟɦ� ɩɪɨɝɧɨɡ� Ȼ� �ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ�

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ� ɨɛɴɟɦɨɜ� ɩɪɨɞɚɠ� ɧɨɜɵɯ� ɩɪɨɞɭɤɬɨɜ� ɧɚ� ɧɨɜɵɯ� ɪɵɧɤɚɯ�� ɩɪɢɱɟɦ� ɨɱɟɧɶ�
ɜɵɫɨɤɚ�ɫɬɟɩɟɧɶ�ɪɢɫɤɚ�ɩɨɥɭɱɢɬɶ�ɞɨɯɨɞ�ɡɧɚɱɢɬɟɥɶɧɨ�ɧɢɠɟ�ɩɥɚɧɢɪɭɟɦɨɝɨ�� 

Ɉɰɟɧɤɚ� ɨɛɴɟɦɚ� ɩɪɨɞɚɠ� ɜɥɢɹɟɬ� ɧɚ� ɜɫɟ� ɩɨɫɥɟɞɭɸɳɢɟ� ɛɸɞɠɟɬɵ�� Ɍɚɤɨɣ� ɛɸɞɠɟɬ�
ɫɨɫɬɚɜɥɹɟɬɫɹ� ɫ� ɭɱɟɬɨɦ�� ɭɪɨɜɧɹ� ɫɩɪɨɫɚ� ɧɚ� ɩɪɨɞɭɤɰɢɸ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɝɟɨɝɪɚɮɢɢ� ɫɛɵɬɚ��
ɤɚɬɟɝɨɪɢɢ�ɩɨɤɭɩɚɬɟɥɟɣ��ɫɟɡɨɧɧɵɯ�ɮɚɤɬɨɪɨɜ�� 

Ɉɧ�ɜɤɥɸɱɚɟɬ�ɜ� ɫɟɛɹ�ɞɚɧɧɵɟ�ɨɛ�ɨɠɢɞɚɟɦɨɦ�ɞɟɧɟɠɧɨɦ�ɩɨɬɨɤɟ�ɨɬ�ɩɪɨɞɚɠ��ɤɨɬɨɪɵɟ�ɜ�
ɞɚɥɶɧɟɣɲɟɦ�ɛɭɞɭɬ�ɜɤɥɸɱɟɧɵ�ɢ�ɜ�ɞɨɯɨɞɧɭɸ�ɱɚɫɬɶ�ɛɸɞɠɟɬɚ�ɩɨɬɨɤɚ�ɞɟɧɟɠɧɵɯ�ɫɪɟɞɫɬɜ� 

ɋɥɟɞɭɟɬ�ɩɨɦɧɢɬɶ�� ɱɬɨ� ɞɚɠɟ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�ɨɬɤɥɨɧɟɧɢɹ� ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɝɨ� � ɨɛɴɟɦɚ�
ɩɪɨɞɚɠ� ɨɬ� ɮɚɤɬɢɱɟɫɤɢɯ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɫɟɪɶɟɡɧɵɦ� ɨɬɤɥɨɧɟɧɢɹɦ� ɛɸɞɠɟɬɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɨɬ�ɮɚɤɬɢɱɟɫɤɢɯ� 

ɉɪɢɜɟɞɟɦ�ɬɚɛɥɢɰɭ����ɛɸɞɠɟɬɚ�ɩɪɨɞɚɠ�ɧɚ����B�ɝɨɞ�ɩɨ�ɦɟɫɹɰɚɦ� 
ȼ� ɷɬɨɦ� ɪɚɡɞɟɥɟ� ɞɚɧɧɨɝɨ� ɭɱɟɛɧɢɤɚ� ɩɪɨɞɨɥɠɚɟɬɫɹ� ɩɪɨɰɟɫɫ� ɞɟɬɚɥɶɧɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ�

ɩɨ�ɜɨɩɪɨɫɭ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɛɸɞɠɟɬɚ� 
Ȼɸɞɠɟɬ� ɩɪɨɞɚɠ� ɪɚɫɫɱɢɬɵɜɚɸɬ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɫ� ɦɚɪɤɟɬɢɧɝɨɜɨɣ� ɫɬɪɚɬɟɝɢɟɣ�

ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ��ȼ� ɫɥɭɱɚɟ�ɨɲɢɛɨɤ�ɜ�ɩɪɨɝɧɨɡɚɯ�ɯɨɡɹɣɫɬɜɭɸɳɢɣ�ɫɭɛɴɟɤɬ�ɦɨɠɟɬ�
ɩɨɧɟɫɬɢ� ɨɬɞɟɥɶɧɵɟ� ɭɛɵɬɤɢ�� ɇɚɩɪɢɦɟɪ�� ɟɫɥɢ� ɩɪɨɝɧɨɡɧɵɟ� ɡɧɚɱɟɧɢɹ� ɨɛɴɟɦɚ� ɩɪɨɞɚɠ�
ɩɪɟɜɵɲɚɸɬ�ɪɟɚɥɶɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɩɪɨɞɚɠ��ɬɨ�ɭɛɵɬɤɢ�ɜɨɡɧɢɤɚɸɬ�ɜɫɥɟɞɫɬɜɢɟ�ɡɚɬɨɜɚɪɢɜɚɧɢɹ�
ɩɪɨɞɭɤɰɢɢ� ɧɚ� ɫɤɥɚɞɚɯ� ɢ�� ɡɧɚɱɢɬ�� ɨɬɜɥɟɱɟɧɢɹ� ɫɪɟɞɫɬɜ� ɢɡ� ɨɛɨɪɨɬɚ�� ɚ� ɬɚɤɠɟ� ɭɛɵɬɤɢ�
ɩɪɨɢɫɯɨɞɹɬ�ɢɡ�± ɡɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢ�ɩɨɝɪɭɡɨɱɧɨ�±  ɪɚɡɝɪɭɡɨɱɧɵɯ���ɪɚɫɯɨɞɨɜ�ɢ�ɬ�ɞ� 

Ȼɸɞɠɟɬ�ɩɪɨɞɚɠ�ɜɵɝɥɹɞɢɬ�ɤɚɤ�ɞɨɤɭɦɟɧɬ��ɜ�ɤɨɬɨɪɨɦ�ɩɪɢɜɟɞɟɧɵ�ɨɛɴɟɦɵ�ɩɪɨɞɚɠ��ɰɟɧɵ�
ɢ� ɜɵɪɭɱɤɚ� ɩɨ� ɜɫɟɣ� ɧɨɦɟɧɤɥɚɬɭɪɟ� ɩɪɨɞɚɜɚɟɦɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɝɞɟ� ɩɪɢɜɨɞɹɬɫɹ� ɭɫɥɨɜɢɹ��
ɉɪɢɦɟɪ�ɜ�ɬɚɛɥɢɰɟ���� 

Ɍɚɛɥɢɰɚ� �� ± Ɉɛɴɟɦɵ� ɩɪɨɞɚɠ�� ɰɟɧɵ� ɢ� ɜɵɪɭɱɤɚ� ɩɨ� ɜɫɟɣ� ɧɨɦɟɧɤɥɚɬɭɪɟ� ɩɪɨɞɚɜɚɟɦɨɣ�
ɩɪɨɞɭɤɰɢɢ 

ɋɬɚɬɶɹ 
ɂɡɞɟɥɢɟ�

Ⱥ 
ɂɡɞɟɥɢɟ� 

Ȼ 
ɂɡɞɟɥɢɟ� 

ȼ 
ɂɡɞɟɥɢɟ�

Ƚ 
ȼɫɟɝɨ 

ɉɥɚɧ�ɪɟɚɥɢɡɚɰɢɢ��ɟɞ� 30000 8000 8000 16000 - 

ɇɨɪɦɚɬɢɜɧɚɹ� ɰɟɧɚ�
ɩɪɨɞɚɠɢ�ɬɟɧɝɟ� 35 140 310 92 - 

ȼɵɪɭɱɤɚ��ɬɟɧɝɟ� 1050000 1120000 2480000 1472000 6122000 
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ɋɬɚɬɶɹ ɂɡɞɟɥɢɟ�Ⱥ ɂɡɞɟɥɢɟ�Ȼ ɂɡɞɟɥɢɟ�ȼ ɂɡɞɟɥɢɟ�Ƚ 

ɉɥɚɧ�ɪɟɚɥɢɡɚɰɢɢ��ɟɞ� 30000 8000 8000 16000 

Ɂɚɩɚɫ� ɬɨɜɚɪɨɜ� ɧɚ� ɧɚɱɚɥɨ�
ɩɟɪɢɨɞɚ��ɟɞ� 140 100 65 342 

Ɂɚɩɚɫ� ɬɨɜɚɪɨɜ� ɧɚ� ɤɨɧɟɰ��
ɩɟɪɢɨɞɚ��ɟɞ� 140 80 45 210 

ȼɟɥɢɱɢɧɚ� ɡɚɤɭɩɨɤ�
ɬɨɜɚɪɨɜ��ɟɞ� 30000 7800 7800 14680 

 
ɋɨɫɬɚɜɥɟɧɢɟ� ɛɸɞɠɟɬɚ� ɫɟɛɟɫɬɨɢɦɨɫɬɢ� ɩɪɨɞɚɧɧɵɯ� ɬɨɜɚɪɨɜ� ɧɚ� ɨɫɧɨɜɟ�

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɛɸɞɠɟɬɨɜ�ɩɪɢɜɨɞɹɬɫɹ�ɜ�ɬɚɛɥɢɰɟ���� 
ɉɪɢɜɟɞɟɦ� ɛɸɞɠɟɬ� ɤɨɦɦɟɪɱɟɫɤɢɯ� ɢ� ɞɪɭɝɢɯ� ɪɚɫɯɨɞɨɜ� ɧɚ� ���B� ɝɨɞ� ɩɨ� ɦɟɫɹɰɚɦ� ɜ�

ɬɚɛɥɢɰɟ�����ɢɫɯɨɞɹ�ɢɡ�ɞɪɭɝɨɝɨ�ɩɪɢɦɟɪɚ� 
 
Ɍɚɛɥɢɰɚ���- Ȼɸɞɠɟɬ�ɫɟɛɟɫɬɨɢɦɨɫɬɢ�ɩɪɨɞɚɧɧɵɯ�ɬɨɜɚɪɨɜ 

ɋɬɚɬɶɹ ɂɡɞɟɥɢɟ�Ⱥ ɂɡɞɟɥɢɟ�Ȼ ɂɡɞɟɥɢɟ�ȼ ɂɡɞɟɥɢɟ�Ƚ 
ȼɫɟɝɨ 
ɬɵɫ�ɬ� 

���Ɂɚɩɚɫ�ɬɨɜɚɪɨɜ�ɧɚ�
ɧɚɱɚɥɨ�ɩɟɪɢɨɞɚ��ɟɞ� 140 100 65 342 70514 

���ȼɟɥɢɱɢɧɚ�ɡɚɤɭɩɨɤ�
ɬɨɜɚɪɨɜ��ɟɞ� 30000 7800 7800 14680 60280 

���ɋɟɛɟɫɬɨɢɦɨɫɬɶ�
ɬɨɜɚɪɨɜ�ɡɚɤɭɩɥɟɧɧɵɯ�
�ɫɬɪ�����ɫɬɪ�����ɬɟɧɝɟ� 

 
- 

 
- 

 
- 

 
- 

 
4677268 

���ɉɪɹɦɵɟ�ɡɚɬɪɚɬɵ�ɧɚ�
ɩɪɢɨɛɪɟɬɟɧɢɟ��ɬɟɧɝɟ� 

22*30000= 
= 660000 

98*7800= 
= 764400 

265*7800= 
= 2067600 

70*14680= 
=1027600 

 
4519000 

5. Ɂɚɬɪɚɬɵ�ɧɚ�
ɦɚɪɤɟɬɢɧɝ��
ɤɨɦɦɟɪɱɟɫɤɢɟ�ɢ�
ɨɩɟɪɚɰɢɨɧɧɵɟ�ɡɚɬɪɚɬɵ� 

 
- 

 
- 

 
- 

 
- 

 
158268 

���Ɂɚɩɚɫ�ɬɨɜɚɪɨɜ�ɧɚ�
ɤɨɧɟɰ��ɩɟɪɢɨɞɚ��ɟɞ� 140 80 45 210 49370 

���ɇɨɪɦɚɬɢɜɧɚɹ�ɰɟɧɚ�
ɩɪɨɞɚɠɢ��ɬɟɧɝɟ� 35 140 310 92 - 

���ɋɟɛɟɫɬɨɢɦɨɫɬɶ�
ɩɪɨɞɚɧɧɵɯ�ɬɨɜɚɪɨɜ�
�ɫɬɪ�����ɫɬɪ���± ɫɬɪ�����
ɬɟɧɝɟ 

 
- 

 
- 

 
- 

 
- 

 
4698412 

 
Ɋɚɛɨɬɚ��ɫɜɹɡɚɧɧɚɹ�ɫ�ɩɥɚɧɨɜɨɣ�ɩɪɨɰɟɞɭɪɨɣ��ɧɨɫɢɬɶ�ɧɚɡɜɚɧɢɟ�©ɛɸɞɠɟɬɢɪɨɜɚɧɢɟª��ɱɬɨ�

ɨɡɧɚɱɚɟɬ�ɤɪɚɬɤɨɫɪɨɱɧɨɟ�ɨɩɟɪɚɬɢɜɧɨɟ��ɭɩɪɚɜɥɟɧɢɟ�� 
Ƚɥɚɜɧɨɣ� ɰɟɥɶɸ� ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɢɧɮɨɪɦɚɰɢɢ� ɞɥɹ�

ɭɩɪɚɜɥɟɧɢɹ�ɩɪɢɛɵɥɢ��ɨɧɚ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɫɨɫɬɚɜɧɵɯ�ɱɚɫɬɟɣ�ɮɢɧɚɧɫɨɜɨɝɨ�ɩɥɚɧɢɪɨɜɚɧɢɹ�



 

ɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɦɟɬɨɞ� ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɛɭɞɭɳɢɯ� ɡɧɚɱɟɧɢɣ�
ɮɢɧɚɧɫɨɜɵɯ�ɨɬɱɟɬɨɜ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɥɢɱɧɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɤɨɧɤɪɟɬɧɨɝɨ�ɥɢɰɚ�� 

ɂɬɚɤ�� ɜɚɠɧɵɦ� ɦɨɦɟɧɬɨɦ� ɛɸɞɠɟɬɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɦɨɬɢɜɚɰɢɹ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɯɚɧɢɡɦɚ� ɭɱɟɬɚ� ɨɬɤɥɨɧɟɧɢɣ� ɨɬ� ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɡɚɬɪɚɬ� ɢ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɡɝɪɚɧɢɱɟɧɢɹ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɡɚ�ɷɬɢ�ɨɬɤɥɨɧɟɧɢɹ�� 

ɑɬɨɛɵ� ɩɪɨɰɟɫɫ� ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� ɫɬɚɥ� ɷɮɮɟɤɬɢɜɧɵɦ�� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɫɬɢ�
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɭɸ�ɪɚɛɨɬɭ�ɜ�ɧɢɠɟɫɥɟɞɭɸɳɟɦ� 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɢ� ɭɬɜɟɪɠɞɟɧɢɟ� ɮɢɧɚɧɫɨɜɨɣ� ɫɬɪɭɤɬɭɪɵ� ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ��
ɗɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɞɥɹ� ɞɟɥɟɝɢɪɨɜɚɧɢɹ� ɩɨɥɧɨɦɨɱɢɣ� ɩɨ� ɫɨɫɬɚɜɥɟɧɢɸ� ɤɨɧɤɪɟɬɧɵɯ� ɛɸɞɠɟɬɨɜ�
ɩɨɞɪɚɡɞɟɥɟɧɢɣ�ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�ɫɭɛɴɟɤɬɚ� 

 
 

Ɋɢɫɭɧɨɤ 1 ± ɋɢɫɬɟɦɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ 
 
Ɋɚɡɪɚɛɨɬɤɚ� ɫɬɪɭɤɬɭɪɵ� ɝɟɧɟɪɚɥɶɧɨɝɨ� ɛɸɞɠɟɬɚ� ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ��

ȼɵɩɨɥɧɹɟɬɫɹ� ɪɚɛɨɬɚ� ɩɨ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ� ɛɸɞɠɟɬɨɜ�� ɛɸɞɠɟɬɧɵɯ� ɫɬɚɬɟɣ��
ɜɢɞɨɜ�ɛɸɞɠɟɬɨɜ�ɢ�ɬ�ɞ� 

ɍɬɜɟɪɠɞɟɧɢɟ�ɛɸɞɠɟɬɧɨɣ�ɩɨɥɢɬɢɤɢ�ɫ�ɰɟɥɶɸ�ɨɩɪɟɞɟɥɟɧɢɹ�ɢ�ɡɚɤɪɟɩɥɟɧɢɹ ɩɪɢɧɰɢɩɨɜ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɛɸɞɠɟɬɧɵɯ��ɫɬɚɬɟɣ��ɦɟɬɨɞɨɜ�ɢɯ�ɨɰɟɧɤɢ� 

Ɋɚɡɪɚɛɨɬɤɚ� ɪɟɝɥɚɦɟɧɬɚ� ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ�� ɩɪɨɰɟɞɭɪɚ� ɩɥɚɧɢɪɨɜɚɧɢɹ�� ɮɨɪɦɚɬɨɜ�
ɛɸɞɠɟɬɨɜ��ɩɪɨɝɪɚɦɦɵ�ɞɟɣɫɬɜɢɣ�ɤɚɠɞɨɝɨ�ɢɡ�ɭɱɚɫɬɧɢɤɨɜ�ɩɪɨɰɟɫɫɚ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� 

ɋɢɫɬɟɦɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɩɨ�ɫɥɟɞɭɸɳɟɣ�ɫɯɟɦɟ� 
Ɇɨɞɟɥɶ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� ɡɚɜɢɫɢɬ�ɨɬ� ɫɬɚɞɢɢ�ɪɚɡɜɢɬɢɹ�ɯɨɡɫɭɛɴɟɤɬɚ�ɢ� ɟɟ�ɩɪɢɦɟɧɟɧɢɟ�

ɩɪɢɜɟɞɟɧɨ�ɜ�ɬɚɛɥɢɰɟ��� 
 
Ɍɚɛɥɢɰɚ���± ɋɬɚɞɢɢ�ɪɚɡɜɢɬɢɹ�ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�ɫɭɛɴɟɤɬɚ�ɢ�ɟɟ�ɩɪɢɦɟɧɟɧɢɟ 
ɋɬɚɞɢɹ�ɪɚɡɜɢɬɢɹ�
ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ�

ɫɭɛɴɟɤɬɚ 
Ɇɨɞɟɥɶ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ 

���Ɂɚɪɨɠɞɟɧɢɟ Ȼɸɞɠɟɬ�ɤɪɚɬɤɨɫɪɨɱɧɵɯ�ɪɚɫɯɨɞɨɜ� 

Ɍɟɤɭɳɢɣ�ɩɥɚɧ Ɉɪɝɫɬɪɭɤɬɭɪɚ 

Ȼɸɞɠɟɬ�ɨɪɝɚɧɢɡɚɰɢɢ 
 

Ɏɢɧɚɧɫɨɜɚɹ�ɫɬɪɭɤɬɭɪɚ 
 

Ⱥɧɚɥɢɡ 
 

Ȼɸɞɠɟɬɢɪɨɜɚɧɢɟ 

Ȼɚɥɚɧɫ 

Ȼɸɞɠɟɬ�ɞɨɯɨɞɨɜ 
 

Ȼɸɞɠɟɬ�ɞɜɢɠɟɧɢɹ�
ɞɟɧɟɠɧɵɯ�ɞɨɯɨɞɨɜ 

 

ɋɬɪɚɬɟɝɢɱɟɫɤɢɣ�ɩɥɚɧ�ɪɚɡɜɢɬɢɹ��ɦɢɫɫɢɹ��ɰɟɥɢ��ɩɥɚɧ�ɦɟɪɨɩɪɢɹɬɢɣ 



 

���Ɉɠɢɜɥɟɧɢɟ�
ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɋɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ� ɛɸɞɠɟɬ� ɪɚɫɯɨɞɨɜ� ɢ� ɞɨɯɨɞɨɜ�� ɨɬɫɭɬɫɬɜɢɟ�
ɩɪɢɛɵɥɢ��ɧɚɩɪɚɜɥɹɟɦɨɣ�ɫɨɛɫɬɜɟɧɧɢɤɚɦ 

���ɋɬɚɛɢɥɢɡɚɰɢɹ�± 
ɭɫɩɟɯɚ� 

ɋɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ� ɛɸɞɠɟɬ� ɩɪɢɛɵɥɢ�� ɜɵɞɟɥɟɧɢɟ� ɰɟɧɬɪɨɜ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�� ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ� ɫɪɟɞɫɬɜ� ɧɚ� ɪɚɡɜɢɬɢɟ�
ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ�� ɪɚɡɞɟɥɟɧɢɟ� ɩɪɢɛɵɥɢ�
ɫɨɛɫɬɜɟɧɧɢɤɚɦ 

���ɋɬɚɛɢɥɢɡɚɰɢɹ�- 
ɨɬɪɵɜ 

Ȼɸɞɠɟɬ�� ɧɚɩɪɚɜɥɟɧɧɵɣ� ɧɚ� ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟ� ɮɢɧɚɧɫɨɜɵɯ�
ɪɟɫɭɪɫɨɜ�� ɩɨɹɜɥɟɧɢɟ� ©ɨɬɤɪɵɬɨɣª ɫɢɫɬɟɦɵ�ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� ɫ�
ɠɟɫɬɤɢɦ�ɤɨɧɬɪɨɥɟɦ�ɡɚ�ɪɚɫɯɨɞɚɦɢ 

���ɍɫɤɨɪɟɧɧɵɣ�ɪɨɫɬ ɉɪɟɨɞɨɥɟɧɢɟ� ©ɪɚɫɯɨɞɧɨɣ� - ɞɨɯɨɞɧɨɝɨª� ɩɥɚɧɚ�� ɩɨɹɜɥɟɧɢɟ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɛɸɞɠɟɬɨɜ�� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɩɪɢɜɥɟɱɟɧɢɟ�
ɮɢɧɚɧɫɨɜɵɯ�ɪɟɫɭɪɫɨɜ 

���Ɂɪɟɥɨɫɬɶ Ɋɚɡɪɚɛɨɬɤɚ� ɤɨɧɫɨɥɢɞɢɪɨɜɚɧɧɵɯ� ɛɸɞɠɟɬɨɜ� ɞɨɯɨɞɨɜ� ɢ�
ɪɚɫɯɨɞɨɜ� 

 
ɉɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɛɸɞɠɟɬɨɜ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɬɚɤɠɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɦɨɞɟɥɢ� 
���Ⱦɢɧɚɦɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ��ɛɚɡɢɪɭɸɳɚɹɫɹ�ɧɚ�ɧɟɩɪɟɪɵɜɧɨɦ�ɢɡɦɟɪɟɧɢɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

ɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ� ɱɟɪɟɡ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɩɪɨɦɟɠɭɬɤɢ�
ɜɪɟɦɟɧɢ� 

���ɋɬɚɬɢɱɟɫɤɢɣ�ɛɸɞɠɟɬ��ɝɞɟ�ɡɚɩɥɚɧɢɪɨɜɚɧɵ�ɤɨɧɤɪɟɬɧɵɟ�ɫɭɦɦɵ�ɞɨɯɨɞɨɜ�ɢ�ɪɚɫɯɨɞɨɜ�
ɞɥɹ�ɤɚɠɞɨɣ�ɫɬɚɬɶɢ� 

��� Ƚɢɛɤɢɣ� ɛɸɞɠɟɬ�� ɩɨɤɚɡɚɬɟɥɢ� ɤɨɬɨɪɨɝɨ� ɪɟɝɭɥɢɪɭɸɬɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɭɪɨɜɧɹ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� 

���Ȼɸɞɠɟɬ�ɜ�ɧɚɬɭɪɚɥɶɧɨɦ�ɜɵɪɚɠɟɧɢɢ��ɤɨɬɨɪɵɣ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɷɥɟɦɟɧɬ�ɫɢɫɬɟɦɵ�
ɤɨɧɬɪɨɥɹ�ɧɚ�ɯɨɡɹɣɫɬɜɭɸɳɟɦ�ɫɭɛɴɟɤɬɟ. 

ɋɢɫɬɟɦɚ� ɛɸɞɠɟɬɢɪɨɜɚɧɢɹ� ɜ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�
ɛɸɞɠɟɬɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� ɤɨɬɨɪɵɣ� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɫɨɫɬɨɢɬ� ɢɡ� ɱɟɬɵɪɟɯ� ɬɟɫɧɨ�
ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ�ɛɥɨɤɨɜ��ɪɢɫɭɧɨɤ 2). 
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Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ�ɛɥɨɤ�
Ɇɟɬɨɞɢɱɟɫɤɚɹ�ɛɚɡɚ�

Ʉɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɩɟɪɫɨɧɚɥ 
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ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɩɟɪɢɨɞ� ɜɪɟɦɟɧɢ�� ɤɨɬɨɪɵɣ� ɧɚɡɵɜɚɟɬɫɹ� ɛɸɞɠɟɬɧɵɦ�
ɩɟɪɢɨɞɨɦ� 
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Abstract 
The author of the article examines the role of the lea

economy the Fund of the National well- - 

the competitiveness and sustainability of the national economy. It is important to anticipate the 

negative factors influencing the country's economic growth potential and changes in world 

markets. 
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7KH�PDLQ�LQWHUHVW�RI�WKH�SUHVHQW�SDSHU�LV�WKH�UROH�RI�WKH�OHDGLQJ�³HQJLQH´�RI�WKH�.D]DNKVWDQL�

economy the Fund of the National well-EHLQJ�³6DPUXN�- .D]\QD´�WKDW�ZDV�FUHDWHG�WR�LPSURYH�
the competitiveness and sustainability of the national economy. And to anticipate the negative 
factors influencing the country's economic growth potential and changes in world markets. It was 
founded in 2008 year just in the beginning of the world economic crisis by the merger of the 
largest state conglomerates: Joint Stock Company "Sustainable Development Fund" Kazyna 
"and" Kazakhstan Holding for Management of State Assets "Samruk" [1]. It was created in 
DQDORJ\�RI�WKH�6LQJDSRUHDQ�³7HPDVHN´- an investment company based in Singapore, which also 
made a huge contribution to the development of Singapore and its entrance to the range of the 
most competitive economies of the world [2].  

The government of Kazakhstan followed the role model of many successful countries 
which created the state owned investment corporations like those in Hong-Kong, South Korean 



 

chebols and so on, since the huge amounts of accumulated capital in a single fund would enable 
the state to accomplish the strategic goals and invest into the gigantic projects with the social use 
like building roads, bridges, and other state projects of innovative-industrial development which 
only the state is able to carry out.  

According to the rules of macro and micro-HFRQRPLHV�WKH´�LQYLVLEOH�KDQG´�ZRXOG�HOLPLQDWH�
all the shortages and would lead to the prosperous society; however the last world economic 
crisis showed the effectiveness of the state managed economy. Liberal economies of the USA 
and Europe (Greece, Portugal, Spain and Italy) turned out to be in the complicated situation 
hoping that market economic rules would prove its effectiveness; unfortunately all mentioned 
countries are still facing the financial-economic crisis. On the contrary, the countries with the so-
called authoritarian regimes and Kazakhstan in particular demonstrated the effectiveness of the 
PDQDJHG� HFRQRP\� DQG� ³GHPRFUDF\´�� VKRZLQJ� WKH� KLJK� UDWHV� RI� WKH� HFRQRPLF� JURZWK�� 7KH�
pivotal advantage of Kazakhstani, Singaporean, South Korean, the Malaysian model is that the 
state in the economy always strategically in social terms more responsible than the private 
business. Besides the profit, it is guided by other considerations when planning their projects, 
such as macroeconomic stability, maintaining employment, balanced industrial development of 
the regions, and the promotion of small business. If for the private corporation the social 
responsibility is limited, at best, by the scale of the city or region where it operates, the state-
owned companies have to think about it throughout the country.  

The capital of the Republic of Kazakhstan ± Astana city has demonstrated the economic 
growth and planned industrial modernization, so, the economic success of Kazakhstan becomes 
WKH�UROH�PRGHO�IRU�PDQ\�&,6�FRXQWULHV�DQG�WKH�PLQLVWHU�RI�(FRQRP\�RI�.\UJ\]�5HSXEOLF�6DULHY¶V�
words that Kyrgyzstan is going to establish the institutions for managing capital, similar to the 
fund "Samruk-Kazyna" in Kazakhstan prove this statement [2].  

The main purpose of the Fund is to manage the assets of the national development 
institutions, national companies and other entities to maximize their long-term value and enhance 
their competitiveness in global markets.  

The key direction of the Fund and the companies are: the modernization and diversification 
of the national economy in the framework of the messages of the President of the Republic of 
Kazakhstan; Strategy of Industrial and Innovation Development of Kazakhstan for 2003-2015. 
Development of all of the investments is in the period up to 2015. According to experts of the 
fund, 82 major projects worth more than $ 38 billion will be implemented within the next several 
years. Directly within the program of forced industrialization "Samruk-Kazyna" implements 24 
investment projects worth $ 15.3 billion. In 2011, 51 percent of the total investment under the 
state program FIID accounted for 20 projects of the National Welfare Fund "Samruk-Kazyna", 
where it is the sole investor. It is responsible for the most ambitious projects of strategic 
importance as well. 

Nowadays, the effective diversification and modernization of the national economy is 
carried out by active investment activity, especially in the priority sectors of the economy such 
as oil and gas sector; electricity; metallurgy; chemicals, petrochemicals; infrastructure . 

The main objectives of the Fund are: 
1. The development and implementation of investment projects of regional, national and 

international scale; 
2. Support and modernization of the existing assets of the group companies of the Fund; 
3. Promote the development of regions and social projects; 
4. Support domestic producers, domestic goods and services. 
According to Goldman Sachs, under the influence of exhaustion of world reserves and 

production capacity, world prices of oil in the medium term will increase, which will have a 
beneficial impact on the "Samruk-Kazyna" due to the predominance of share of mining sector in 
the structure of the Fund. Excessive financial resources will enable the fund to take the further 
steps in modernizing the Kazakhstani economy. Kazakhstan strives to modernize the state 
economic and political institutions since the 1991 year of the Independence gaining. In the 



 

period of today's geopolitical challenges, the deepening of global financial crisis, the country's 
leadership sets the task not to freeze additional export revenues in the accounts of the National 
)XQG�DQG�UHVHUYHV�RI�WKH�1DWLRQDO�%DQN��EXW�WR�SXW�WKHP�LQWR�WKH�HFRQRP\��³6DPUXN�± .D]\QD´�
has to attract and use its own domestic investments for the development of the following 
strategic sectors of economy along with the above mentioned, such as:  

 Development of infrastructure (regions of the RK) ± due to the vast territory of 
Kazakhstan it is difficult to improve all the regions on the same level, because the uneven 
development will lead to the social tensions. In his Address 2012 President Nursultan 
Nazarbayev made a special emphasis on the priority of regions development, noting that 
Kazakhstan - a country of great distances and this is a serious deterrent to rapid industrial 
modernization. The President says that the natural geographical conditions should not prevent 
entry of the Republic of the most competitive economies in the world [3]. 

The government should invest into the development of the northern regions of Kazakhstan 
bordering Russia since our northern neighbor signed a decree of use of the Russian troops 
outside for support of the compatriots living abroad in order to avoid the threat of Russian 
imperial invasion. And it is important to remember about the western Kazakhstan which is 
unsatisfied with unequal wages taken by the foreigners and the locals. And of course, it is 
important to invest money to all regressive provinces of the country, building all necessary 
facilities to grow up the economy, like roads, bridges, hospitals, and other objects of the social 
use.  

 'HYHORSPHQW�RI�³*UHHQ´�HFRQRP\� 

 Development of computer technologies and software; 

 Active and even aggressive economic policy in the territories of the state-members of 
Customs Union: Russia and Belarus (for example, creation of retail centers) and other regions of 
the world; 

 Transparent accountability of assets before the citizens of the Republic; 

 Diminishing of the social disparity between cities and villages by the creation of the 
manufactures and the training centers. 
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ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɝɥɚɜɧɨɣ� ɮɭɧɤɰɢɢ� ɛɚɧɤɨɜ� ɭɬɜɟɪɞɢɥɨɫɶ�

ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɤɪɟɞɢɬɨɜ�� ȼ� ɫɬɪɚɧɚɯ�� ɜ� ɤɨɬɨɪɵɯ� ɪɚɡɜɢɬɵ� ɪɵɧɨɱɧɵɟ� ɨɬɧɨɲɟɧɢɹ�� ɨɪɝɚɧɵ�
ɜɥɚɫɬɢ� ɫɩɟɰɢɚɥɶɧɨ� ɤɨɧɬɪɨɥɢɪɭɸɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɞɨɫɬɭɩɚ� ɲɢɪɨɤɢɯ� ɫɥɨɟɜ� ɧɚɫɟɥɟɧɢɹ� ɤ�
ɮɢɧɚɧɫɨɜɵɦ� ɭɫɥɭɝɚɦ� ɛɚɧɤɨɜ�� ɇɚɢɛɨɥɟɟ� ɜɚɠɧɨɣ� ɭɫɥɭɝɨɣ� ɬɚɤɨɝɨ� ɪɨɞɚ� ɹɜɥɹɟɬɫɹ� ɜɵɞɚɱɚ�
ɡɚɣɦɨɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɱɚɫɬɧɵɦ� ɛɢɡɧɟɫɨɦ� ɞɥɹ� ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ� ɢ� ɫɜɨɢɯ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ�
ɰɟɥɟɣ� 

ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɩɪɢɧɹɬɶ�ɜɨ�ɜɧɢɦɚɧɢɟ��ɱɬɨ�ɛɚɧɤɢ�ɧɟ�ɜ�ɫɨɫɬɨɹɧɢɢ ɪɚɡɦɟɫɬɢɬɶ�ɜ�ɜɢɞɟ�
ɫɫɭɞ�ɜɫɟ�ɫɜɨɢ�ɫɪɟɞɫɬɜɚ��Ȼɨɥɶɲɚɹ�ɢɯ�ɱɚɫɬɶ�ɢɦɟɟɬ�ɧɟɥɢɤɜɢɞɧɵɣ�ɯɚɪɚɤɬɟɪ��ɬɨ�ɟɫɬɶ�ɛɚɧɤɢ�ɧɟ�
ɦɨɝɭɬ�ɢɯ�ɛɵɫɬɪɨ�ɩɪɨɞɚɬɶ�ɬɨɝɞɚ��ɤɨɝɞɚ�ɫɪɨɱɧɨ�ɬɪɟɛɭɸɬɫɹ�ɧɚɥɢɱɧɵɟ�ɞɟɧɟɠɧɵɟ�ɫɪɟɞɫɬɜɚ��ȼ�
ɜɢɞɟ� ɞɪɭɝɨɣ� ɩɪɨɛɥɟɦɵ� ɦɨɠɧɨ� ɡɚɦɟɬɢɬɶ�� ɱɬɨ� ɡɚɣɦɵ� ɜɫɥɟɞɫɬɜɢɟ� ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ�
ɧɟɜɨɡɜɪɚɬɚ�ɫɨ�ɫɬɨɪɨɧɵ�ɡɚɟɦɳɢɤɚ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɶɸ�ɪɢɫɤɚ��ɢ�
ɞɥɹ� ɦɟɥɤɢɯ� ɢ� ɫɪɟɞɧɢɯ� ɛɚɧɤɨɜ� ɛɨɥɶɲɚɹ� ɱɚɫɬɶ� ɜɵɞɚɜɚɟɦɵɯ� ɫɫɭɞ� ɫɜɹɡɚɧɚ� ɫ� ɨɩɪɟɞɟɥɟɧɧɵɦ�
ɪɟɝɢɨɧɨɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�� ɥɸɛɨɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɯɭɞɲɟɧɢɟ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜ�
ɞɚɧɧɨɦ� ɪɟɝɢɨɧɟ� ɪɟɡɤɨ� ɭɯɭɞɲɢɬ� ɤɚɱɟɫɬɜɨ� ɤɪɟɞɢɬɧɨɝɨ� ɩɨɪɬɮɟɥɹ� ɛɚɧɤɚ�� Ɍɟɦ� ɛɨɥɟɟ�� ɧɚ�
ɞɚɧɧɵɣ� ɦɨɦɟɧɬ�� ɜ� ɤɪɢɡɢɫɧɵɣ� ɩɟɪɢɨɞ� ɷɤɨɧɨɦɢɤɢ�� ɩɪɨɫɪɨɱɤɚ� ɢɥɢ� ɧɟɜɨɡɜɪɚɬ� ɜɵɞɚɧɧɵɯ�
ɛɚɧɤɨɦ� ɤɪɟɞɢɬɨɜ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɫɚɦɵɯ� ɛɨɥɶɲɢɯ� ɝɨɥɨɜɧɵɯ� ɛɨɥɟɣ� ɛɚɧɤɨɜ� ɜɬɨɪɨɝɨ�
ɭɪɨɜɧɹ� 

ɉɨ� ɜɫɟɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ� ɩɪɢɱɢɧɚɦ� ɛɚɧɤɢ� ɜɫɟ� ɱɚɳɟ� ɫɬɚɥɢ� ɧɚɩɪɚɜɥɹɬɶ�
ɡɧɚɱɢɬɟɥɶɧɭɸ� ɞɨɥɸ� ɫɜɨɢɯ� ɚɤɬɢɜɨɜ� ɜ� ɞɪɭɝɨɣ� ɜɚɠɧɵɣ� ɜɢɞ� ɞɨɯɨɞɧɵɯ� ɚɤɬɢɜɨɜ� - ɜ� ɰɟɧɧɵɟ�
ɛɭɦɚɝɢ�� Ⱦɚɧɧɵɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɩɨɪɬɮɟɥɹ� ɛɚɧɤɨɜɫɤɢɯ� ɚɤɬɢɜɨɜ� ɜɵɩɨɥɧɹɸɬ� ɬɚɤɢɟ� ɜɚɠɧɵɟ�
ɮɭɧɤɰɢɢ�� ɤɚɤ� ɨɛɟɫɩɟɱɟɧɢɟ� ɛɚɧɤɚɦ� ɞɨɯɨɞɧɨɫɬɶ�� ɞɨɫɬɚɬɨɱɧɭɸ� ɥɢɤɜɢɞɧɨɫɬɶ� ɢ�
ɞɢɜɟɪɫɢɮɢɤɚɰɢɸ�ɚɤɬɢɜɨɜ�ɫ�ɰɟɥɶɸ�ɫɧɢɠɟɧɢɹ�ɪɢɫɤɚ��ɚ�ɬɚɤɠɟ�ɜɵɜɨɞɹɬ�ɱɚɫɬɶ�ɞɨɯɨɞɨɜ�ɛɚɧɤɚ�
ɢɡ-ɩɨɞ� ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ�� Ȼɥɚɝɨɞɚɪɹ� ɬɚɤɢɦ� ɜɥɨɠɟɧɢɹɦ� ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ� ɞɨɯɨɞɵ� ɛɚɧɤɚ��
ɨɛɟɫɩɟɱɢɜɚɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɩɨɫɬɭɩɥɟɧɢɹ� ɜ� ɬɨ� ɜɪɟɦɹ�� ɤɨɝɞɚ ɨɫɬɚɥɶɧɵɟ� ɢɯ� ɢɫɬɨɱɧɢɤɢ�
ɩɨɱɬɢ� ɢɫɬɨɳɟɧɵ�� Ɉɞɧɚɤɨ� ɩɪɢ� ɜɵɲɟɫɤɚɡɚɧɧɵɯ� ɩɥɸɫɚɯ� ɢɧɜɟɫɬɢɰɢɣ� ɚɤɬɢɜɨɜ� ɜ� ɰɟɧɧɵɟ�
ɛɭɦɚɝɢ� ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɫɭɳɟɫɬɜɭɸɬ� ɢ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɬɪɭɞɧɨɫɬɢ� ɜ� ɭɩɪɚɜɥɟɧɢɢ�
ɩɨɪɬɮɟɥɟɦ�ɰɟɧɧɵɯ�ɛɭɦɚɝ�ɩɨ�ɩɪɢɱɢɧɟ�ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ�ɧɚ�ɷɬɨɦ�ɪɵɧɤɟ� 

Ɉɫɧɨɜɧɵɦɢ� ɩɪɢɧɰɢɩɚɦɢ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ�
ɩɨɪɬɮɟɥɹ�ɹɜɥɹɸɬɫɹ�ɞɨɯɨɞɧɨɫɬɶ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɜɥɨɠɟɧɢɣ��ɚ�ɬɚɤɠɟ�ɢɯ�ɫɬɚɛɢɥɶɧɵɣ�ɪɨɫɬ�ɢ�
ɜɵɫɨɤɚɹ� ɥɢɤɜɢɞɧɨɫɬɶ�� ɉɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɥɸɛɨɝɨ� ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ� ɩɨɪɬɮɟɥɹ� ɢɧɜɟɫɬɨɪ��
ɤɚɤ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ��ɬɚɤ�ɢ�ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɣ�ɩɪɟɫɥɟɞɭɟɬ�ɫɥɟɞɭɸɳɢɟ�ɰɟɥɢ� 

- ɨɛɟɫɩɟɱɟɧɢɟ�ɦɢɧɢɦɢɡɚɰɢɢ�ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ�ɪɢɫɤɨɜ� 
- ɞɨɫɬɢɠɟɧɢɟ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɭɪɨɜɧɹ�ɞɨɯɨɞɧɨɫɬɢ� 
- ɩɪɢɪɨɫɬ�ɤɚɩɢɬɚɥɚ� 
- ɨɛɟɫɩɟɱɟɧɢɟ�ɞɨɫɬɚɬɨɱɧɨɣ�ɥɢɤɜɢɞɧɨɫɬɢ�ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɯ�ɫɪɟɞɫɬɜ� 
ȼ�ɫɨɜɪɟɦɟɧɧɨɣ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɬɟɨɪɢɢ�ɩɨɜɟɞɟɧɢɟ�ɢɧɜɟɫɬɨɪɨɜ�ɧɚ�ɮɢɧɚɧɫɨɜɨɦ�ɪɵɧɤɟ�

ɨɩɢɫɵɜɚɟɬɫɹ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɦɢ� ɩɨɪɬɮɟɥɶɧɵɦɢ� ɬɟɨɪɢɹɦɢ�� ɇɚɢɛɨɥɶɲɢɣ� ɜɤɥɚɞ� ɜ� ɪɚɡɜɢɬɢɟ�



 

ɬɟɨɪɢɣ� ɜɧɟɫɥɢ� Ⱦ�� Ɍɨɛɢɧ�� Ƚ�� Ɇɚɪɤɨɜɢɰ�� ɢ� ɍ�� ɒɚɪɩ�� ɡɚɫɥɭɝɢ� ɤɨɬɨɪɵɯ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ� ɜ�
ɪɚɡɧɵɟ� ɝɨɞɵ� ɛɵɥɢ� ɨɰɟɧɟɧɵ� ɧɨɛɟɥɟɜɫɤɢɦɢ� ɩɪɟɦɢɹɦɢ�� Ɋɚɡɥɢɱɚɹɫɶ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɩɨ�
ɯɚɪɚɤɬɟɪɭ�ɩɨɥɨɠɟɧɧɵɯ�ɜ�ɢɯ�ɨɫɧɨɜɭ�ɩɪɟɞɩɨɫɵɥɨɤ�ɩɨ�ɫɬɪɭɤɬɭɪɟ�ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ�ɚɤɬɢɜɨɜ�ɢ�
ɢɫɩɨɥɶɡɨɜɚɧɧɵɦ� ɦɟɬɨɞɚɦ� ɨɩɢɫɚɧɢɹ� ɦɟɯɚɧɢɡɦɚ� ɩɪɢɧɹɬɢɹ� ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ� ɪɟɲɟɧɢɣ��
ɩɨɪɬɮɟɥɶɧɵɟ�ɬɟɨɪɢɢ�Ɇɚɪɤɨɜɢɰɚ ± Ɍɨɛɢɧɚ�ɩɨ�ɫɜɨɟɣ�ɫɭɬɢ�ɨɛɨɫɧɨɜɵɜɚɸɬ�ɢ�ɩɨɞɬɜɟɪɠɞɚɸɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ�ɚɤɬɢɜɨɜ� 

ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɞɜɟ� ɦɨɞɟɥɶ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨɪɬɮɟɥɹ�� ɦɨɞɟɥɶ� Ɇɚɪɤɨɜɢɰɚ� ɢ� ɦɨɞɟɥɶ� ɒɚɪɩɚ�� Ɉɛɟ� ɦɨɞɟɥɢ� ɫɨɡɞɚɧɵ� ɢ�
ɭɫɩɟɲɧɨ� ɪɚɛɨɬɚɸɬ� ɜ� ɭɫɥɨɜɢɹɯ� ɭɠɟ� ɫɥɨɠɢɜɲɢɯɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɫɬɚɛɢɥɶɧɵɯ� ɡɚɩɚɞɧɵɯ 
ɮɨɧɞɨɜɵɯ�ɪɵɧɤɨɜ� 

Ɇɨɞɟɥɶ�Ɇɚɪɤɨɜɢɰɚ�ɪɚɰɢɨɧɚɥɶɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɪɢ�ɫɬɚɛɢɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɮɨɧɞɨɜɨɝɨ�
ɪɵɧɤɚ��ɤɨɝɞɚ�ɠɟɥɚɬɟɥɶɧɨ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɩɨɪɬɮɟɥɶ�ɢɡ�ɰɟɧɧɵɯ�ɛɭɦɚɝ�ɪɚɡɥɢɱɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��
ɩɪɢɧɚɞɥɟɠɚɳɢɯ� ɪɚɡɥɢɱɧɵɦ� ɨɬɪɚɫɥɹɦ�� Ɉɫɧɨɜɧɨɣ� ɧɟɞɨɫɬɚɬɨɤ� ɦɨɞɟɥɢ� ± ɨɠɢɞɚɟɦɚɹ�
ɞɨɯɨɞɧɨɫɬɶ�ɰɟɧɧɵɯ�ɛɭɦɚɝ�ɩɪɢɧɢɦɚɟɬɫɹ�ɪɚɜɧɨɣ�ɫɪɟɞɧɟɣ�ɞɨɯɨɞɧɨɫɬɢ�ɩɨ�ɞɚɧɧɵɦ�ɩɪɨɲɥɵɯ�
ɩɟɪɢɨɞɨɜ��Ɇɨɞɟɥɶ�ɒɚɪɩɚ�ɩɪɢɦɟɧɢɦɚ�ɜ�ɨɫɧɨɜɧɨɦ�ɩɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɰɟɧɧɵɯ�ɛɭɦɚɝ��ɨɩɢɫɵɜɚɸɳɢɯ�ɛɨɥɶɲɭɸ�ɱɚɫɬɶ�ɮɨɧɞɨɜɨɝɨ�ɪɵɧɤɚ� 

Ɉɫɧɨɜɧɨɣ� ɧɟɞɨɫɬɚɬɨɤ� ɦɨɞɟɥɢ� ± ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɞɨɯɨɞɧɨɫɬɶ� ɰɟɧɧɨɣ�
ɞɨɯɨɞɧɨɫɬɶ� ɮɨɧɞɨɜɨɝɨ� ɪɵɧɤɚ� ɢ� ɛɟɡɪɢɫɤɨɜɭɸ� ɫɬɚɜɤɭ� ɞɨɯɨɞɧɨɫɬɢ�� ɇɟ� ɭɱɢɬɵɜɚɟɬɫɹ� ɪɢɫɤ�
ɤɨɥɟɛɚɧɢɣ� ɛɟɡɞɢɫɤɨɜɨɣ� ɞɨɯɨɞɧɨɫɬɢ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɪɢ� ɡɧɚɱɢɬɟɥɶɧɨɦ� ɢɡɦɟɧɟɧɢɢ�
ɫɨɨɬɧɨɲɟɧɢɹ�ɦɟɠɞɭ� ɛɟɡɪɢɫɤɨɜɨɣ� ɞɨɯɨɞɧɨɫɬɶɸ�ɢ� ɞɨɯɨɞɧɨɫɬɶɸ�ɮɨɧɞɨɜɨɝɨ� ɪɵɧɤɚ�ɦɨɞɟɥɶ�
ɞɚɟɬ�ɢɫɤɚɠɟɧɢɹ� 

Ʉ�ɫɨɠɚɥɟɧɢɸ��ɤɚɡɚɯɫɬɚɧɫɤɢɣ�ɮɨɧɞɨɜɵɣ�ɪɵɧɨɤ�ɧɚɡɜɚɬɶ�ɫɬɚɛɢɥɶɧɵɦ�ɩɨɤɚ�ɟɳɟ�ɧɟɥɶɡɹ��
ɉɨɷɬɨɦɭ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɨɞɟɥɢ�� ɫɩɨɫɨɛɧɨɣ� ɭɫɩɟɲɧɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ� ɜ�
ɭɫɥɨɜɢɹɯ�ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ��ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ�ɢ�ɪɟɨɪɝɚɧɢɡɨɜɵɜɚɸɳɟɝɨɫɹ�ɮɨɧɞɨɜɨɝɨ ɪɵɧɤɚ��
ɤɚɤɨɜɵɦ� ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɢ� ɹɜɥɹɟɬɫɹ� ɮɨɧɞɨɜɵɣ� ɪɵɧɨɤ� Ʉɚɡɚɯɫɬɚɧɚ�� ɂɦɟɧɧɨ� ɬɚɤɚɹ�
ɦɨɞɟɥɶ� ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ� ɞɥɹ� ɛɚɧɤɨɜɫɤɨɣ� ɫɢɫɬɟɦɵ� ɍɤɪɚɢɧɵ�� ɤɨɬɨɪɚɹ� ɢɦɟɟɬ� ɫɯɨɠɢɟ�
ɨɱɟɪɬɚɧɢɹ� ɫ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ�� ɉɪɟɞɥɨɠɟɧɧɚɹ� ɦɨɞɟɥɶ� ɩɨɥɭɱɢɥɚ� ɧɚɡɜɚɧɢɟ� ©Ʉɜɚɡɢ-ɒɚɪɩª 
�ɜɫɥɟɞɫɬɜɢɟ� ɫɯɨɠɟɫɬɢ� ɜ� ɨɛɳɢɯ� ɱɟɪɬɚɯ� ɫ� ɦɨɞɟɥɶɸ� ɒɚɪɩɚ��� ɇɢɠɟ� ɦɵ� ɛɨɥɟɟ� ɞɟɬɚɥɶɧɨ�
ɪɚɫɫɦɨɬɪɢɦ� ɦɨɞɟɥɶ ©Ʉɜɚɡɢ-ɒɚɪɩª. Ɇɨɞɟɥɶ� ©Ʉɜɚɡɢ-ɒɚɪɩª� ɨɫɧɨɜɚɧɚ� ɧɚ� ɜɡɚɢɦɨɫɜɹɡɢ�
ɞɨɯɨɞɧɨɫɬɢ�ɤɚɠɞɨɣ�ɰɟɧɧɨɣ�ɛɭɦɚɝɢ�ɢɡ�ɧɟɤɨɬɨɪɨɝɨ�ɧɚɛɨɪɚ 1�ɰɟɧɧɵɯ�ɛɭɦɚɝ�ɫ�ɞɨɯɨɞɧɨɫɬɶɸ�
ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ ɢɡ�ɷɬɢɯ�ɰɟɧɧɵɯ ɛɭɦɚɝ� Ɉɫɧɨɜɧɵɟ�ɞɨɩɭɳɟɧɢɹ�ɦɨɞɟɥɢ�©Ʉɜɚɡɢ-ɒɚɪɩª�
ɫɨɫɬɨɹɬ�ɜ�ɫɥɟɞɭɸɳɟɦ�  

- ɜ�ɤɚɱɟɫɬɜɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɨɯɨɞɧɨɫɬɢ�ɰɟɧɧɨɣ ɛɭɦɚɝɢ�ɩɪɢɧɢɦɚɟɬɫɹ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ�
ɨɠɢɞɚɧɢɟ�ɞɨɯɨɞɧɨɫɬɢ�� 

- ɩɨɞ�ɟɞɢɧɢɱɧɵɦ�ɩɨɪɬɮɟɥɟɦ�ɰɟɧɧɵɯ�ɛɭɦɚɝ�ɩɨɧɢɦɚɟɬɫɹ�ɩɨɪɬɮɟɥɶ��ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɜɫɟɯ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɰɟɧɧɵɯ�ɛɭɦɚɝ��ɜɡɹɬɵɯ�ɜ�ɪɚɜɧɨɣ�ɩɪɨɩɨɪɰɢɢ� 

- ɜɡɚɢɦɨɫɜɹɡɶ�ɞɨɯɨɞɧɨɫɬɢ�ɰɟɧɧɨɣ�ɛɭɦɚɝɢ�ɢ�ɞɨɯɨɞɧɨɫɬɢ�ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ�ɰɟɧɧɵɯ�
ɛɭɦɚɝ�ɨɩɢɫɵɜɚɟɬɫɹ�ɥɢɧɟɣɧɨɣ�ɮɭɧɤɰɢɟɣ�� 

- ɩɨɞ�ɪɢɫɤɨɦ�ɰɟɧɧɨɣ�ɛɭɦɚɝɢ�ɩɨɧɢɦɚɟɬɫɹ�ɫɬɟɩɟɧɶ ɡɚɜɢɫɢɦɨɫɬɢ�ɢɡɦɟɧɟɧɢɣ�ɞɨɯɨɞɧɨɫɬɢ�
ɰɟɧɧɨɣ�ɛɭɦɚɝɢ�ɨɬ ɢɡɦɟɧɟɧɢɣ�ɞɨɯɨɞɧɨɫɬɢ�ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ�� 

-  ɫɱɢɬɚɟɬɫɹ��ɱɬɨ�ɞɚɧɧɵɟ�ɩɪɨɲɥɵɯ�ɩɟɪɢɨɞɨɜ��ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɪɚɫɱɟɬɟ�ɞɨɯɨɞɧɨɫɬɢ�ɢ�
ɪɢɫɤɚ��ɨɬɪɚɠɚɸɬ�ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ�ɛɭɞɭɳɢɟ�ɡɧɚɱɟɧɢɹ�ɞɨɯɨɞɧɨɫɬɢ�� 

ɉɨ� ɦɨɞɟɥɢ� ©Ʉɜɚɡɢ-ɒɚɪɩª� ɞɨɯɨɞɧɨɫɬɶ� ɰɟɧɧɨɣ� ɛɭɦɚɝɢ� ɫɜɹɡɵɜɚɟɬɫɹ� ɫ� ɞɨɯɨɞɧɨɫɬɶɸ�
ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ ɮɭɧɤɰɢɟɣ�ɥɢɧɟɣɧɨɣ�ɪɟɝɪɟɫɫɢɢ�ɜɢɞɚ� 

  

Ri = i  +  i .( Rsp  - sp),  

 
ɝɞɟ�   Ri ± ɞɨɯɨɞɧɨɫɬɶ�ɰɟɧɧɨɣ�ɛɭɦɚɝɢ������ 

Rsp ± ɞɨɯɨɞɧɨɫɬɶ�ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ�� 
i. ± ɤɨɷɮɮɢɰɢɟɧɬ�ɪɟɝɪɟɫɫɢɢ�� 
i  ± ɫɪɟɞɧɹɹ�ɞɨɯɨɞɧɨɫɬɶ�ɰɟɧɧɨɣ�ɛɭɦɚɝɢ�ɡɚ�ɩɪɨɲɟɞɲɢɟ�ɩɟɪɢɨɞɵ� 
sp ± ɫɪɟɞɧɹɹ�ɞɨɯɨɞɧɨɫɬɶ�ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ ɡɚ�ɩɪɨɲɟɞɲɢɟ�ɩɟɪɢɨɞɵ. 



 

Ʉɨɷɮɮɢɰɢɟɧɬ�  ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɫɬɟɩɟɧɶ� ɡɚɜɢɫɢɦɨɫɬɢ� ɞɨɯɨɞɧɨɫɬɢ� ɰɟɧɧɨɣ� ɛɭɦɚɝɢ� ɨɬ�
ɞɨɯɨɞɧɨɫɬɢ� ɟɞɢɧɢɱɧɨɝɨ�ɩɨɪɬɮɟɥɹ��ɑɟɦ�ɜɵɲɟ� �� ɬɟɦ� ɫɢɥɶɧɟɟ� ɡɚɜɢɫɢɬ�ɞɨɯɨɞɧɨɫɬɶ�ɰɟɧɧɨɣ�
ɛɭɦɚɝɢ� ɨɬ� ɤɨɥɟɛɚɧɢɣ ɞɨɯɨɞɧɨɫɬɢ ɟɞɢɧɢɱɧɨɝɨ� ɩɨɪɬɮɟɥɹ�� ɬ�ɟ�� ɨɬ� ɤɨɥɟɛɚɧɢɣ� ɞɨɯɨɞɧɨɫɬɢ�
ɨɫɬɚɥɶɧɵɯ�ɰɟɧɧɵɯ�ɛɭɦɚɝ��ɜɯɨɞɹɳɢɯ�ɜ�ɟɞɢɧɢɱɧɵɣ�ɩɨɪɬɮɟɥɶ��Ʉɨɷɮɮɢɰɢɟɧɬ�  ɧɚɡɵɜɚɸɬ ±  

ɪɢɫɤɨɦ�� ɧɨ� ɟɝɨ� ɬɪɚɤɬɨɜɤɚ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɬɪɚɤɬɨɜɤɢ� ɨɞɧɨɢɦɟɧɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɜ� ɦɨɞɟɥɢ�
ɒɚɪɩɚ�  

Ʉɚɤ� ɢ� ɜ� ɦɨɞɟɥɢ� ɒɚɪɩɚ�� ɜ� ɦɨɞɟɥɢ� ©Ʉɜɚɡɢ-ɒɚɪɩª� ɫɭɳɟɫɬɜɭɟɬ� ɪɢɫɤ� ɬɨɝɨ�� ɱɬɨ�
ɨɰɟɧɢɜɚɟɦɚɹ� ɞɨɯɨɞɧɨɫɬɶ� ɰɟɧɧɨɣ ɛɭɦɚɝɢ� ɧɟ� ɛɭɞɟɬ� ɩɪɢɧɚɞɥɟɠɚɬɶ� ɩɨɫɬɪɨɟɧɧɨɣ� ɥɢɧɢɢ 

ɪɟɝɪɟɫɫɢɢ�� ɗɬɨɬ� ɪɢɫɤ� ɧɚɡɵɜɚɸɬɫɹ� ɨɫɬɚɬɨɱɧɵɦ� ɪɢɫɤɨɦ� Ɉɫɬɚɬɨɱɧɵɣ� ɪɢɫɤ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ�
ɫɬɟɩɟɧɶ� ɪɚɡɛɪɨɫɚ ɡɧɚɱɟɧɢɣ� ɞɨɯɨɞɧɨɫɬɢ� ɰɟɧɧɨɣ� ɛɭɦɚɝɢ ɜɨɤɪɭɝ� ɥɢɧɢɢ ɪɟɝɪɟɫɫɢɢ��
Ɉɫɬɚɬɨɱɧɵɣ� ɪɢɫɤ� ɨɩɪɟɞɟɥɹɸɬ� ɤɚɤ� ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ� ɨɬɤɥɨɧɟɧɢɟ� ɞɨɯɨɞɧɨɫɬɢ� ɰɟɧɧɨɣ�
ɛɭɦɚɝɢ ɨɬ�ɥɢɧɢɢ�ɪɟɝɪɟɫɫɢɢ�� 

Ɉɛɳɢɣ�ɪɢɫɤ�ɜɥɨɠɟɧɢɣ�ɜ�ɞɚɧɧɭɸ�ɰɟɧɧɭɸ�ɛɭɦɚɝɭ ɫɤɥɚɞɵɜɚɟɬɫɹ�ɢɡ�  - ɪɢɫɤɚ��ɬ�ɟ��ɪɢɫɤɚ�
ɫɧɢɠɟɧɢɹ� ɞɨɯɨɞɧɨɫɬɢ� ɩɪɢ� ɩɚɞɟɧɢɢ� ɞɨɯɨɞɧɨɫɬɢ� ɟɞɢɧɢɱɧɨɝɨ� ɩɨɪɬɮɟɥɹ�� ɢ ɨɫɬɚɬɨɱɧɨɝɨ�
ɪɢɫɤɚ��ɬ�ɟ��ɪɢɫɤɚ�ɫɧɢɠɟɧɢɹ�ɞɨɯɨɞɧɨɫɬɢ�ɢ�ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ�ɥɢɧɢɢ�ɪɟɝɪɟɫɫɢɢ� 

Ⱥɤɬɢɜɧɨɟ� ɭɱɚɫɬɢɟ� ɛɚɧɤɨɜ� ɜ� ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�
ɭɦɟɧɶɲɢɬ� ɪɢɫɤɢ� ɫɚɦɨɝɨ� ɛɚɧɤɚ�� ɬɨɝɞɚ� ɤɚɤ� ɫ� ɞɪɭɝɨɣ� ɩɨɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɚɡɜɢɬɢɸ�ɮɨɧɞɨɜɨɝɨ�
ɪɵɧɤɚ�Ɋɟɫɩɭɛɥɢɤɢ�Ʉɚɡɚɯɫɬɚɧ� 
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Annotation 

The article discusses the opportunity of increasing the activity of banks on the securities 

market. Also the "Quasi Sharp" model is considered as an alternative to the classical portfolio 

models.  
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ɋɵɪɬɵ� ɷɤɨɧɨɦɢɤɚɥɵԕ� ԕɵɡɦɟɬ� �ɋɗԔ�� Ԕɚɡɚԕɫɬɚɧɧɵԙ� ɫɚɹɫɢ� ɠԥɧɟ� ɷɤɨɧɨɦɢɤɚɥɵԕ�
ԧɦɿɪɿɧɟ� ɟɧɭɿɧɟ� ɨɪɚɣ�� ԑɵɥɵɦɢ-ɬɟɯɧɢɤɚɥɵԕ� ɫɚɭɞɚ� ԧɧɞɿɪɿɫɬɿɤ� ԥɪɿɩɬɟɫɬɿɤ� ɠԥɧɟ� ԕɚɪɠɵ�
ɜɚɥɸɬɚɥɵԕ� ԕɚɬɵɧɚɫɬɚɪ� ɧɵɫɚɧɵɧ� ɿɫɤɟ� ɚɫɵɪɭ� ɛɚɪɵɫɵɧɞɚ� ɫɵɪɬԕɵ� ɫɚɭɞɚɧɵ�
ɨɪɬɚɥɵԕɬɚɧɞɵɪɭԑɚ� ɠԥɧɟ� ɦɟɦɥɟɤɟɬɚɪɚɥɵԕ� ɫɵɪɬԕɵ� ɷɤɨɧɨɦɢɤɚɥɵԕ� ԕɚɬɵɧɚɫɬɚɪɞɚԑɵ�
ɤԥɫɿɩɨɪɵɧ� ɞɟԙɝɟɣɿɧɞɟɝɿɧ� ɚɪɬɬɵɪɭԑɚ� ԛɥɤɟɧ� ԥɫɟɪɿɧ� ɬɢɝɿɡɞɿ�� ɇԥɬɢɠɟɫɿɧɞɟ�� ɫɵɪɬԕɵ�
ɷɤɨɧɨɦɢɤɚɥɵԕ� ԕɵɡɦɟɬ� ɩɟɧ� ɫɵɪɬԕɵ� ɷɤɨɧɨɦɢɤɚɥɵԕ� ԕɚɬɵɧɚɫɬɚɪ� ɚɪɬɵɩ�� ɟɥɞɿԙ� ɿɲɤɿ�
ɷɤɨɧɨɦɢɤɚɫɵ�ԧɪɤɟɧɞɟɞɿ� 

ɗɤɨɧɨɦɢɤɚɥɵԕ� ɛɚԑɵɬɬɵ� ɯɚɥɵԕɚɪɚɥɵԕ� ɲɚɪɭɚɲɵɥɵԕԕɚ� ɛɚԑɞɚɪɥɚɭ� Ԕɚɡɚԕɫɬɚɧ�
Ɋɟɫɩɭɛɥɢɤɚɫɵ� ԛɲɿɧ� ԕɨɥɚɣɥɵ�� ɋɟɛɟɛɿ�� ɚɥɞɵԙԑɵ� ɢɧɜɟɫɬɢɰɢɹɥɵԕ� ɫɚɥɚɥɚɪ� ɦɟɧ� ԧɧɞɿɪɿɫɤɟ�
ɢɧɜɟɫɬɢɰɢɹɥɵԕ�ԕɨɥɚɣɥɵ�ɠɚԑɞɚɣɥɚɪ�ɬɭɞɵɪɚɞɵ��ɤɟɥɟɫɿ�ɠɟɬɿɫɬɿɤɬɟɪɝɟ�ɠɟɬɭ�ԛɲɿɧ�ɪɚɰɢɨɧɚɥɞɵ�
ɠɚԑɞɚɣɥɚɪԑɚ��ɚɬɚɩ�ɚɣɬԕɚɧɞɚ��ɷɤɨɧɨɦɢɤɚɥɵԕ�ԕԝɪɵɥɵɦɞɵ�ԧɡɝɟɪɬɭɝɟ��ɦɟɦɥɟɤɟɬɬɿԙɷɤɫɩɨɪɬɬɵԕ�
ɩɨɬɟɧɰɢɚɥɵɧ� ɤԛɲɟɣɬɭɝɟ�� ɢɦɩɨɪɬɬɵ� ɚɥɦɚɫɬɵɪɭɲɵ� ԧɧɞɿɪɿɫɬɿ� ɚɪɬɬɵɪɭԑɚ�� ɷɤɨɧɨɦɢɤɚɧɵԙ�
ɠɟɤɟ� ɠԥɧɟ� ɚɪɚɥɚɫ� ɫɟɤɬɨɪɥɚɪɵɧ� ԕɚɥɵɩɬɚɫɬɵɪɭԑɚ�� ɧɚɪɵԕ� ɢɧɮɪɚ� ԕԝɪɵɥɵɦɞɚɪɵɧ� ɠɚɫɚɭԑɚ��
ɲɟɬɟɥɞɿԙ�ɨɡɵԕ�ɬɟɯɧɨɥɨɝɢɹɥɚɪɵ�ɦɟɧ�ɛɚɫԕɚɪɭ�ɬԥɠɿɪɢɛɟɫɿɧ�ԕɨɥɞɚɧɭԑɚ�ɵԙԑɚɣɥɵ� 

Ԕɚɡɚԕɫɬɚɧ� Ɋɟɫɩɭɛɥɢɤɚɫɵɧɞɚԑɵ� ɫɵɪɬԕɵ� ɷɤɨɧɨɦɢɤɚɥɵԕ� ԕɵɡɦɟɬɬɿ� �ɋɗԔ�� ɛԝɞɚɧ� ɞɚ�
ɠɨԑɚɪɵ� ɞɟԙɝɟɣɞɟ� ɞɚɦɵɬɭɞɵԙ� ɛɚɫɵɦ� ɛɚԑɵɬɬɚɪɵ� ɦɟɧ� ɫɬɪɚɬɟɝɢɹɥɵԕ� ɦɚԕɫɚɬɬɚɪɵ� ± 
ɷɤɫɩɨɪɬɬɵԕ� ɩɨɬɟɧɰɢɚɥɞɵ� ɞɚɦɵɬɭ�� ɨɫɵԑɚɧ� ɨɪɚɣ� ԕԝɪɵɥɵɦɵɧ� ɠɟɬɿɥɞɿɪɭ�� ԑɵɥɵɦɞɵԕ� ԧɧɿɦ�
ɛԧɥɿɝɿɧ�ԝɥԑɚɣɬɭ�ɠԥɧɟ�ɛԥɫɟɤɟɥɟɫɬɿɤ�ɤԧɪɫɟɬɤɿɲɿɧ�ɚɪɬɬɵɪɭ� 

Ȼԝɥ� ԥɪɬԛɪɥɿ� ɦɟɦɥɟɤɟɬɬɟɪ� ɦɟɧ� ɚɣɦɚԕɬɚɪ� ɚɪɚɫɵɧɞɚԑɵ� ɫɚɭɞɚ� ɬɚɭɚɪɥɚɪɵɧɵԙ� ɷɤɫɩɨɪɬɵ�
ɠԥɧɟ�ɢɦɩɨɪɬɵ�ɬɚɭɚɪɥɚɪ�ɦɟɧ�ԕɵɡɦɟɬɬɿ�ɫɵɪɬԕɚ�ɲɵԑɚɪɭ�ɦɟɧ�ɤɿɪɝɿɡɭɞɟɧ�ɬԝɪɚɞɵ� 

Ɇɚɲɢɧɚ�ɠɚɫɚɭ�ԧɧɞɿɪɿɫɿɧɿԙ�ԕɨɫɚɥԕɵ�ɛԧɥɲɟɤɬɟɪɿɦɟɧ�ԕɚɦɬɚɦɚɫɵɡ�ɟɬɭ�ɠԥɧɟ�ɬɟɯɧɢɤɚɥɵԕ�
ԕɵɡɦɟɬ� ɤԧɪɫɟɬɭ� ɨɩɟɪɚɰɢɹɥɚɪɵ� ɢɧɠɟɧɟɪɢɧɝ� ɠԥɧɟ� ɢɧɠɟɧɟɪɥɿ-ɬɟɯɧɢɤɚɥɵԕ� ԕɵɡɦɟɬɬɿ� ɫɚɬɭ��
ɫɨɧɵɦɟɧ� ԕɚɬɚɪ� ɚɪɟɧɞɚɥɵԕ� ԕɚɬɵɧɚɫ� ɩɟɧ� ɬɭɪɢɫɬɿɤ� ԕɵɡɦɟɬɬɟɝɿ� ɷɤɫɩɨɪɬ� ɠԥɧɟ� ɢɦɩɨɪɬ�
ɨɩɟɪɚɰɢɹɥɚɪɵ� ɯɚɥɵԕɚɪɚɥɵԕ� ɫɵɪɬԕɵ� ɫɚɭɞɚɞɚԑɵ� ԕɵɡɦɟɬɬɿ� ɫɚɬɵɩ� ɚɥɭ-ɫɚɬɭ� ɤɟɥɿɫɿɦɿɧɟ�
ɠɚɬɚɞɵ� 

ȿɥɞɿԙ�ɫɵɪɬԕɵ�ɷɤɨɧɨɦɢɤɚɥɵԕ�ɠɚԑɞɚɣɵɧ�ɚɪɬɬɵɪɭԑɚ�ɜɚɥɸɬɚɥɵԕ�ɠԥɧɟ�ԕɚɪɠɵ�ɤɪɟɞɢɬɬɿɤ�
ɨɩɟɪɚɰɢɹɥɚɪɵ� ɞɚ� ԥɫɟɪ� ɟɬɟɞɿ�� Ȼԝɥ� ɯɚɥɵԕɚɪɚɥɵԕ� ɟɫɟɩɬɟɭ� ɠԛɣɟɫɿɧɞɟɝɿ� ɫɵɪɬԕɵ� ɫɚɭɞɚ�
ɬԧɥɟɦɞɟɪɿɧ� ɠԥɧɟ� ɿɲɤɿ� ɜɚɥɸɬɚɥɵԕ� ɧɚɪɵԕԕɚ� ԕɵɡɦɟɬ� ɤԧɪɫɟɬɭɞɿԙ� ԕɚɪɠɵ� ɤɪɟɞɢɬɬɿɤ�
ɲɟԙɛɟɪɿɧɞɟɝɿ�ɫɵɪɬԕɵ�ɷɤɨɧɨɦɢɤɚɥɵԕ�ԕɵɡɦɟɬɬɿ�ɞɚɦɵɬɭɞɵԙ�ɚɣɪɵԕɲɚ�ɬԛɪɿ� 

Ȼԝɥ� ɫɵɪɬԕɵ� ɷɤɨɧɨɦɢɤɚɥɵԕ� ԕɵɡɦɟɬ� ɛɚԑɵɬɵɧ� ɟɥɿɦɿɡɞɿԙ� ɲɚɪɭɚɲɵɥɵԑɵɧɚ� ɛɚԑɵɬɬɚɭ�
ɠԥɧɟ�ɛɚԑɞɚɪɥɚɭ�Ԕɚɡɚԕɫɬɚɧ�Ɋɟɫɩɭɛɥɢɤɚɫɵ�ԛɲɿɧ�ԕɨɥɚɣɥɵ� 

ɋԤԔ-ɧɿԙ� Ԕɚɡɚԕɫɬɚɧ� Ɋɟɫɩɭɛɥɢɤɚɫɵɧɞɚ� ɬԝɪɚԕɬɵɥɵԑɵɧ� ԕɚɦɬɚɦɚɫɵɡ� ɟɬɭ� ɠԥɧɟ� ɛԝɥ�
ɦɚԕɫɚɬɬɚɪԑɚ� ԕɨɥ� ɠɟɬɤɿɡɭ� ԛɲɿɧ� ԥɥɟɦɞɿɤ� ɠԥɧɟ� ɿɲɤɿ� ɧɚɪɵԕ� ɤɨɧɴɸɧɤɬɭɪɚɫɵɧɵԙ� ɚɭɵɫɭɵɧɚ�
ɫԥɣɤɟɫ�ɦɟɦɥɟɤɟɬɬɿɤ�ɪɟɬɬɟɭ�ɦɟɯɚɧɢɡɦɿɧɿԙ�ɠɚԙɚɲɚɥɚɧɞɵɪɵɥԑɚɧ�ɷɥɟɦɟɧɬɬɟɪɿɦɟɧ�ԕɚɣɬɚ�ԕɚɪɚɩ�
ɠɚɛɞɵԕɬɚɭ�ɠԥɧɟ�ԕɨɥɞɚɧɵɫɬɚԑɵ�ԧɡɝɟɪɿɫɬɟɪɞɿ�ɛɨɥɠɚɭ� 

Ԝɥɬɬɵԕ� ɫɵɪɬԕɵ� ɷɤɨɧɨɦɢɤɚɧɵԙ� ɫɬɪɚɬɟɝɢɹɫɵɧɵԙ� ɬɚԙɞɚɭɵɧɚ� ɟɥɞɟɝɿ� ɠɚɥɩɵ�
ɷɤɨɧɨɦɢɤɚɥɵԕ� ɠɚԑɞɚɣ�� ɫɨɧɵɦɟɧ� ԕɚɬɚɪ� ԥɥɟɦɞɿɤ� ɲɚɪɭɚɲɵɥɵԕ� ɛɚɣɥɚɧɵɫɬɚɪɞɵԙ� ɞɚɦɭɵ��
ԧɧɞɿɪɿɫɬɿ�ɛԛɝɿɧɝɿ�ɤԛɧ�ɬɚɥɚɛɵɧɚ�ɫɚɣ�ɫɚɭɞɚ�ɢɧɞɭɫɬɪɢɹɫɵɧ�ɠɨɫɩɚɪɥɚɭ�ԕɚɠɟɬɬɿɥɿɝɿ�ɠɚɬɚɞɵ� 

ɋɵɪɬԕɵ�ɷɤɨɧɨɦɢɤɚɥɵԕ�ԕɵɡɦɟɬ� �ɋɗԔ��ɦɟɦɥɟɤɟɬɬɟɪ�ɚɪɚɫɵɧɞɚ�ɤɟɥɿɫɿɦ�ɠɚɫɚɭԑɚ� ɡɚԙɞɵ�
ɬԛɪɞɟ� ɤɟɩɿɥɞɿɤ� ɛɟɪɟɞɿ�� əԑɧɢ�� ɤɟɡ-ɤɟɥɝɟɧ� ɠɟɤɟ� ɠԥɧɟ� ɡɚԙɞɵ� ɬԝɥԑɚ� ԧɡɿɧɟ� ԕɚɠɟɬɬɿ� ɛɢɡɧɟɫ�
ɫɟɪɿɤɬɟɫɿɧ�ɬɚɭɚɪɥɚɪɞɵ�ɫɚɬɭ-ɫɚɬɵɩ�ɚɥɭ�ԕɵɡɦɟɬɿɧ��ɫɨɧɵɦɟɧ�ԕɚɬɚɪ�ɤɟɥɿɫɿɦ-ɲɚɪɬɬɚɪɞɵԙ�ɟɪɤɿɧ�
ɦɚɡɦԝɧɵ�ɦɟɧ�ɮɨɪɦɚɥɚɪɵɧ�ɬɚԙɞɚɭԑɚ�ԕԝԕɵɥɵ�ɛɨɥɚɞɵ� 

Ԕɚɡɿɪɝɿ� ɬɚԙɞɚ� ɯɚɥɵԕɚɪɚɥɵԕ� ɫɚɭɞɚɧɵԙ� ԕɵɡɦɟɬɿ� ɤԧɩɬɟɝɟɧ� ɯɚɥɵԕɚɪɚɥɵԕ� ɤɟɥɿɫɿɦɞɟɪɦɟɧ�
ɪɟɬɬɟɥɟɞɿ�ɠԥɧɟ�ɲɟɲɿɥɟɞɿ� 

ɋɗԔ-ɬɵԙ�ɠɟɬɿɫɬɿɤɬɟɪɿɧɟ�ɿɲɤɿ�ɧɚɪɵԕɬɚ�ɛԥɫɟɤɟɧɿԙ�ɬԝɪɚԕɬɚɥɭɵɧɚ�ԑɚɧɚ�ɛɚɣɥɚɧɵɫɬɵ�ɟɦɟɫ�
ɠԥɧɟ�ԝɥɬɬɵԕ�ԧɧɿɦɧɿԙ�ɛԥɫɟɤɟɝɟ� ɬԛɫɟ� ɚɥɚɬɵɧɞɵԑɵɧɞɚ�� ɫɨɧɞɚɣ-ɚԕ� ɨɧɵ�ԧɬɤɿɡɭ�ɦԛɦɤɿɧɲɿɥɿɝɿɧ�
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Annotation 

Development and scientific-technical trading industry, partnerships and financial- 

monetary relations were considered as a sign of realization of the interstate relations of foreign 

economic activity of the Republic of Kazakhstan. 

Keywords: foreign economic activity, scientific - technical trading industry, monetary 
relations. 
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ɫɪɟɞɫɬɜ�� ���� ɬɵɫ�� ɬ� ɝɪɭɡɨɜ�� ȼ� ɚɜɝɭɫɬɟ� ����� ɝ�� Ƚɨɫɫɨɜɟɬ�Ʉɢɬɚɣɫɤɨɣ� ɧɚɪɨɞɧɨɣ� ɪɟɫɩɭɛɥɢɤɢ�
ɭɬɜɟɪɞɢɥ� ɫɨɡɞɚɧɢɟ� ɪɵɧɤɚ� ɩɨɝɪɚɧɢɱɧɨɣ� ɬɨɪɝɨɜɥɢ� ɩɪɢ� ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɨɦ� ɩɭɧɤɬɟ�
©ɏɨɪɝɨɫª�� ɍɤɚɡɚɧɧɵɣ� ɪɵɧɨɤ�� ɢɦɟɸɳɢɣ� �� ɨɬɞɟɥɶɧɵɯ� ɪɵɧɤɨɜ� ɢ� �� ɫɩɟɰɢɚɥɶɧɵɣ� ɪɵɧɨɤ��
ɡɚɧɢɦɚɟɬ� ���� ɬɵɫ�� ɤɜ�� ɦ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɜɦɟɳɚɟɬ� ��� ɬɵɫ�� ɱɟɥɨɜɟɤ�� ɉɪɢ� ɪɵɧɤɟ� ɫɨɡɞɚɧɵ�
ɫɤɥɚɞɵ� ɞɥɹ� ɯɪɚɧɟɧɢɹ� ɬɨɜɚɪɨɜ� ɩɥɨɳɚɞɶɸ� ���� ɬɵɫ�� ɤɜ�� ɦ�� ɉɪɨɩɭɫɤɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ�
ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɨɝɨ�ɩɭɧɤɬɚ�©ɏɨɪɝɨɫª�ɫɨɫɬɚɜɥɹɟɬ���ɦɥɧ��ɩɚɫɫɚɠɢɪɨɜ����ɦɥɧ��ɬ�ɝɪɭɡɨɜ�ɜ�
ɝɨɞ�� ɋ� ɪɚɫɲɢɪɟɧɢɟɦ� ɜɧɟɲɧɟɣ� ɨɬɤɪɵɬɨɫɬɢ� ɢ� ɪɟɚɥɢɡɚɰɢɟɣ� ɫɬɪɚɬɟɝɢɢ� ɨɫɜɨɟɧɢɹ� Ɂɚɩɚɞɧɨɝɨ�
Ʉɢɬɚɹ� ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɨɝɨ� ɩɭɧɤɬɚ� ©ɏɨɪɝɨɫª� ɫɬɚɧɨɜɢɬɫɹ� ɞɥɹ� ɩɹɬɢ� ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɯ�
ɩɪɨɜɢɧɰɢɣ� Ʉɢɬɚɹ� ɨɞɧɢɦ� ɢɡ� ɝɥɚɜɧɵɯ� ɜɵɯɨɞɨɜ� ɧɚ� Ɂɚɩɚɞ�� ɚ� ɬɚɤɠɟ� ©ɨɤɧɨɦª� Ʉɢɬɚɹ� ɜ�
ɐɟɧɬɪɚɥɶɧɭɸ� Ⱥɡɢɸ� ɢ� ȿɜɪɨɩɭ�� ©ɏɨɪɝɨɫª� ± ɢɡ� ɨɛɵɱɧɨɝɨ� ɬɨɩɨɧɢɦɚ� ɜ� Ʉɚɡɚɯɫɬɚɧɟ� ɢ�
Ʉɢɬɚɣɫɤɨɣ� ɧɚɪɨɞɧɨɣ� ɪɟɫɩɭɛɥɢɤɟ�� ɩɪɟɜɪɚɬɢɥɫɹ�� ɥɢɛɨ�� ɩɨ� ɦɧɟɧɢɸ� ɤɚɡɚɯɫɤɨɣ� ɢ� ɤɢɬɚɣɫɤɨɣ�
ɫɬɨɪɨɧ�� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɩɨɫɥɟɞɧɢɯ� ɥɟɬ� ɩɪɟɜɪɚɳɚɟɬɫɹ� ɜ� ɫɢɦɜɨɥ� ɪɟɝɢɨɧɚɥɶɧɨɣ�



 

ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɜɨɪɨɬɚ��ɧɨɜɨɝɨ�©ɲɟɥɤɨɜɨɝɨ�ɩɭɬɢª��ɉɪɢɱɢɧɨɣ�ɬɨɦɭ�± 
ɨɞɧɨɢɦɟɧɧɚɹ� ɫɩɟɰɢɚɥɶɧɚɹ� ɷɤɨɧɨɦɢɱɟɫɤɚɹ� ɡɨɧɚ� ©ɏɨɪɝɨɫ-ȼɨɫɬɨɱɧɵɟ� ɜɨɪɨɬɚª�� ɤɢɬɚɣɫɤɨ-
ɤɚɡɚɯɫɬɚɧɫɤɢɣ� ɰɟɧɬɪ� ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɩɨɝɪɚɧɢɱɧɨɝɨ� ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ�� ɧɚɥɢɱɢɟ�
ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ� ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɤɥɚɫɫɚ� Ɂɚɩɚɞɧɚɹ� ȿɜɪɨɩɚ� ± Ɂɚɩɚɞɧɵɣ� Ʉɢɬɚɣ��
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� �ɫɬɚɧɰɢɹ Ⱥɥɬɵɧɤɨɥɶ�� ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ� ɥɢɧɢɹ�
ɀɟɬɵɝɟɧ� ± Ʉɨɪɝɚɫ��� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɹɦɨɝɨ� ɜɵɯɨɞɚ� ɧɚ� ɦɨɪɩɨɪɬ� ©Ⱥɤɬɚɭª�� Ʉɪɨɦɟ� ɩɪɨɱɟɝɨ��
©ɏɨɪɝɨɫª� ± ɩɪɚɤɬɢɱɟɫɤɢ� ɬɨɪɝɨɜɚɹ� ɝɪɚɧɢɰɚ� Ʉɚɡɚɯɫɬɚɧɚ� ɢ� Ʉɢɬɚɹ�� ɩɨɫɤɨɥɶɤɭ� ɷɬɨ� ɨɞɢɧ� ɢɡ�
ɨɫɧɨɜɧɵɯ� ɤɚɧɚɥɨɜ� ɩɨɫɬɭɩɥɟɧɢɹ� ɬɨɜɚɪɨɜ� ɢɡ� Ʉɢɬɚɣɫɤɨɣ� ɧɚɪɨɞɧɨɣ� ɪɟɫɩɭɛɥɢɤɢ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɸ�Ɍɚɦɨɠɟɧɧɨɝɨ�ɫɨɸɡɚ��ɉɪɢ�ɷɬɨɦ�ɜɫɟ-ɬɚɤɢ�ɫɭɳɟɫɬɜɭɟɬ�ɧɟɤɨɬɨɪɚɹ�ɞɢɫɩɪɨɩɨɪɰɢɹ�
ɪɚɡɜɢɬɢɹ�©ɏɨɪɝɨɫɚª�ɫ�ɤɚɡɚɯɫɤɨɣ�ɢ�ɤɢɬɚɣɫɤɨɣ�ɫɬɨɪɨɧ��Ʉɚɡɚɯɫɬɚɧ�ɹɜɧɨ�ɨɱɟɧɶ�ɫɢɥɶɧɨ�ɨɬɫɬɚɟɬ�
ɨɬ�ɫɨɫɟɞɚ�ɜ�ɪɚɡɜɢɬɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɩɪɟɞɫɬɚɜɢɜɲɢɯɫɹ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɞɥɹ�Ʉɢɬɚɹ�ɏɨɪɝɨɫ��
ɧɟɫɨɦɧɟɧɧɨ�� ɨɱɟɧɶ� ɜɚɠɟɧ� ɤɚɤ� ɮɨɪɩɨɫɬ� ɩɪɨɧɢɤɧɨɜɟɧɢɹ� ɧɚ� Ɂɚɩɚɞ�� ɢɦɟɧɧɨ� ɩɨɷɬɨɦɭ�
ɝɨɫɭɞɚɪɫɬɜɨ� ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɦɧɨɠɟɫɬɜɨ� ɥɶɝɨɬ� ɫɜɨɢɦ� ɩɪɟɞɩɪɢɹɬɢɹɦ� ɢ� ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ��
Ɉɠɢɞɚɟɬɫɹ�� ɱɬɨ� ɜ� ɫɤɨɪɨɦ� ɛɭɞɭɳɟɦ� ɮɭɧɤɰɢɹ� ©ɏɨɪɝɨɫɚª� ɜ� ɫɨɞɟɣɫɬɜɢɢ� ɬɨɪɝɨɜɥɟ� ɢ�
ɢɧɬɟɝɪɚɰɢɢ� � ɛɭɞɟɬ� ɧɟɩɪɟɪɵɜɧɨ� ɭɜɟɥɢɱɢɜɚɬɶɫɹ�� Ɂɨɧɚ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɨɫɜɨɟɧɢɹ� ɫɬɚɧɟɬ�
ɤɨɦɩɥɟɤɫɧɵɦ� ɬɨɪɝɨɜɵɦ� ɰɟɧɬɪɨɦ�� ɤɨɧɰɟɧɬɪɢɪɭɸɳɢɦ� ɤɚɞɪɨɜɵɟ�� ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɢ��
ɮɢɧɚɧɫɨɜɵɟ� ɪɟɫɭɪɫɵ�� ɋɱɢɬɚɟɬɫɹ� ɞɚɠɟ�� ɱɬɨ� ɜ� ɛɭɞɭɳɟɦ� ɞɚɧɧɵɣ� ɪɚɣɨɧ� ɨɩɟɪɟɞɢɬ� ɡɨɧɭ�
ɫɜɨɛɨɞɧɨɣ�ɬɨɪɝɨɜɥɢ�ɜ�ɒɚɧɯɚɟ�ɩɨ�ɧɟɤɨɬɨɪɵɦ�ɮɭɧɤɰɢɹɦ�ɢ�ɜɚɠɧɨɦɭ�ɜɥɢɹɧɢɸ�ɧɚ�ɤɢɬɚɣɫɤɭɸ�
ɷɤɨɧɨɦɢɤɭ��Ʉɪɨɦɟ�ɬɨɝɨ��©ɏɨɪɝɨɫª�ɩɨɫɬɟɩɟɧɧɨ�ɫɬɚɧɨɜɢɬɫɹ�ɪɟɝɢɨɧɚɥɶɧɵɦ�ɦɟɠɞɭɧɚɪɨɞɧɵɦ�
ɮɢɧɚɧɫɨɜɵɦ� ɰɟɧɬɪɨɦ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɤɨɪɢɞɨɪɚ� ɒɟɥɤɨɜɨɝɨ� ɩɭɬɢ�� ɱɟɦɭ� ɧɟɦɚɥɨ�
ɫɩɨɫɨɛɫɬɜɭɟɬ� ɧɟɩɪɟɪɵɜɧɨɟ� ɭɤɪɟɩɥɟɧɢɟ� ɮɭɧɤɰɢɣ� ɠɷɧɶɦɢɧɶɛɢ� �ɸɚɧɹ�� ɤɚɤ� ɜɚɥɸɬɵ� ɩɨ�
ɪɚɫɱɟɬɭ�� ɢɧɜɟɫɬɢɪɨɜɚɧɢɸ� ɢ� ɪɟɡɟɪɜɢɪɨɜɚɧɢɸ� ɜ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɬɨɪɝɨɜɥɟ�� ɩɨɫɬɟɩɟɧɧɨɟ�
ɞɨɫɬɢɠɟɧɢɟ� ɢɧɬɟɪɧɚɰɢɨɧɚɥɢɡɚɰɢɢ� ɠɷɧɶɦɢɧɶɛɢ�� ɗɬɨ� ɩɟɪɜɵɣ� ɜ� Ʉɢɬɚɟ� ɮɢɧɚɧɫɨɜɵɣ� ɰɟɧɬɪ�
ɬɪɚɧɫɝɪɚɧɢɱɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɠɷɧɶɦɢɧɶɛɢ�� Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� Ʉɢɬɚɣɫɤɢɣ� ɧɚɪɨɞɧɵɣ� ɛɚɧɤ�
ɭɬɜɟɪɞɢɥ� ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ� ɜ� ɡɨɧɟ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɨɫɜɨɟɧɢɹ� ©ɏɨɪɝɨɫª� ɩɟɪɜɨɣ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɬɨɱɤɢ� ɨɮɲɨɪɧɨɝɨ� ɮɢɧɚɧɫɨɜɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɠɷɧɶɦɢɧɶɛɢ� ɜɧɟ�
©ɒɚɧɯɚɣɝɭɧɹª�ɢ�ɪɚɡɪɟɲɢɥ�ɰɟɧɬɪɭ�ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ�ɪɚɡɜɢɜɚɬɶ�ɨɮɲɨɪɧɵɟ�ɭɫɥɭɝɢ�ɜ�ɸɚɧɹɯ��ȼ�
ɨɬɧɨɲɟɧɢɢ� ɪɚɡɜɢɬɢɹ� ɜɧɟɲɧɟɣ� ɬɨɪɝɨɜɥɢ�� ɡɨɧɚ� ɧɚɱɚɥɚ� ɪɟɠɢɦ� ɩɪɨɜɟɞɟɧɢɹ� ɬɚɦɨɠɟɧɧɵɯ�
ɩɪɨɰɟɞɭɪ�©�-ɞɧɟɜɧɨɣ�ɢ���-ɱɚɫɨɜɨɣ�ɪɚɛɨɬɵª��ɱɬɨ�ɩɨɡɜɨɥɢɬ��ɩɨ�ɦɧɟɧɢɸ�ɤɢɬɚɣɫɤɨɣ�ɫɬɨɪɨɧɵ��
ɫɜɨɟɜɪɟɦɟɧɧɨ� ɪɚɡɪɟɲɚɬɶ� ɜɵɹɜɥɟɧɧɵɟ� ɬɚɦɨɠɟɧɧɵɟ� ɩɪɨɛɥɟɦɵ� ɦɟɠɞɭ� Ʉɢɬɚɟɦ� ɢ�
Ʉɚɡɚɯɫɬɚɧɨɦ��ɢ�ɩɨɜɵɫɢɬɶ�ɭɪɨɜɟɧɶ�ɬɨɪɝɨɜɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��..   

Ʉɢɬɚɣɫɤɨ-ɤɚɡɚɯɫɬɚɧɫɤɢɣ� ɰɟɧɬɪ� ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɩɨɝɪɚɧɢɱɧɨɝɨ� ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ�
©ɏɨɪɝɨɫª� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɨɪɝɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ� ɡɨɧɭ�� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ�
ɪɚɫɩɨɥɨɠɟɧɧɭɸ�ɧɚ�ɝɪɚɧɢɰɟ�Ʉɢɬɚɹ�ɢ�Ʉɚɡɚɯɫɬɚɧɚ��ɐɟɧɬɪ�ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ�ɱɚɫɬɟɣ��ɨɫɧɨɜɧɨɣ�
ɡɨɧɵ� ������ ɤɜ�� ɤɦ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ʉɢɬɚɹ� ɢ� ���� ɤɜ�� ɤɦ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ʉɚɡɚɯɫɬɚɧɚ�� ɢ�
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ� ɡɨɧɵ� ������ ɤɜ�� ɤɦ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ʉɢɬɚɹ��� ɋɬɪɨɢɬɟɥɶɫɬɜɨ� ©ɏɨɪɝɨɫɚª�
ɨɫɭɳɟɫɬɜɥɹɥɚ�ɤɢɬɚɣɫɤɚɹ�ɫɬɨɪɨɧɚ�ɫ�ɢɸɧɹ������ɝɨɞɚ��ɢɧɜɟɫɬɢɪɨɜɚɜɲɚɹ�ɜ�ɷɬɨɬ�ɩɪɨɟɤɬ�ɛɨɥɟɟ�
����ɦɥɧ��ɸɚɧɟɣ��ɇɚ�ɦɨɧɝɨɥɶɫɤɨɦ�ɹɡɵɤɟ ɏɨɪɝɨɫ�± ©ɛɥɚɝɨɩɪɢɹɬɧɨɟ�ɩɚɫɬɛɢɳɟª��� 

Ʉɨɦɢɬɟɬ� ɬɚɦɨɠɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɦɢɧɢɫɬɟɪɫɬɜɚ� ɮɢɧɚɧɫɨɜ� Ʉɚɡɚɯɫɬɚɧɚ� ɩɪɢɫɬɭɩɚɟɬ� ɤ�
ɜɧɟɞɪɟɧɢɸ� ɧɨɜɨɝɨ� ɦɟɯɚɧɢɡɦɚ� ɪɚɛɨɬɵ� ɧɚ� ɝɪɚɧɢɰɟ� ɫ� Ʉɢɬɚɟɦ� ɫ� ɰɟɥɶɸ� ɭɫɢɥɟɧɢɹ� ɛɨɪɶɛɵ� ɫ�
ɤɨɧɬɪɚɛɚɧɞɨɣ� ɝɪɭɡɨɜ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɭɩɪɨɳɟɧɢɢ� ɩɪɨɰɟɞɭɪ� ɞɥɹ� ɡɚɤɨɧɨɩɨɫɥɭɲɧɵɯ�
ɭɱɚɫɬɧɢɤɨɜ� ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� �ȼɗȾ��� ɫɨɨɛɳɢɥ� ɜ� ɩɨɧɟɞɟɥɶɧɢɤ� ɧɚ�
ɜɫɬɪɟɱɟ� ɪɭɤɨɜɨɞɫɬɜɚ� Ʉɨɦɢɬɟɬɚ� ɬɚɦɨɠɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɫ� ɭɱɚɫɬɧɢɤɚɦɢ�
ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ©ɍɫɢɥɟɧɢɟ� ɬɚɦɨɠɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɡɚ� ɬɨɜɚɪɚɦɢ��
ɢɦɩɨɪɬɢɪɭɟɦɵɦɢ�ɜ�Ʉɚɡɚɯɫɬɚɧ�ɢɡ�Ʉɢɬɚɹ�� ɚ� ɬɚɤɠɟ�ɢɧɵɯ�ɜɢɞɨɜ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɤɨɧɬɪɨɥɹ�
ɨɛɭɫɥɨɜɥɟɧɨ��ɩɪɟɠɞɟ�ɜɫɟɝɨ��ɛɨɥɶɲɨɣ�ɫɨɰɢɚɥɶɧɨɣ�ɡɧɚɱɢɦɨɫɬɶɸ�ɬɨɜɚɪɧɨɝɨ�ɩɨɬɨɤɚ��ɜɵɫɨɤɨɣ�
ɤɪɢɦɢɧɨɝɟɧɧɨɫɬɶɸ� ɞɚɧɧɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɤɨɪɪɭɦɩɢɪɨɜɚɧɧɨɫɬɶɸ� ɨɬɞɟɥɶɧɵɯ�
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɨɪɝɚɧɨɜª, ± ɨɬɦɟɱɚɟɬɫɹ�ɜ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦ�ɧɚ�ɜɫɬɪɟɱɟ�
ɩɪɟɫɫ-ɪɟɥɢɡɟ�� Ʉɚɤ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɜ� ɯɨɞɟ� ɜɫɬɪɟɱɢ�� ɨɫɨɛɟɧɧɨ� ɬɳɚɬɟɥɶɧɨɦɭ� ɬɚɦɨɠɟɧɧɨɦɭ�
ɤɨɧɬɪɨɥɸ� ɛɭɞɭɬ� ɩɨɞɥɟɠɚɬɶ� ©ɫɛɨɪɧɵɟ� ɝɪɭɡɵª�� ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ�
ɬɨɜɚɪɧɵɯ� ɩɨɡɢɰɢɣ�� ©ɋɛɨɪɧɵɟ� ɩɚɪɬɢɢ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɩɪɢɤɪɵɬɢɹ� ɤɨɧɬɪɚɛɚɧɞɵ��
ɇɟɨɞɧɨɪɨɞɧɵɟ� ɝɪɭɡɵ� ɛɭɞɭɬ� ɜɯɨɞɢɬɶ� ɜ� ɝɪɭɩɩɭ� ɪɢɫɤɚ�� ɢ� ɛɭɞɭɬ� ɩɨɞɜɟɪɝɚɬɶɫɹ� ɩɨɥɧɨɦɭ�



 

ɤɨɧɬɪɨɥɸª�� ɉɨ� ɟɝɨ� ɫɥɨɜɚɦ�� ɜ� ɤɨɧɬɪɚɛɚɧɞɧɵɯ� ɫɯɟɦɚɯ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɬɟɯɧɨɥɨɝɢɹ�
ɩɪɨɜɨɡɚ�ɧɚɥɨɝɨɟɦɤɢɯ�ɬɨɜɚɪɨɜ��ɧɚɩɪɢɦɟɪ��ɨɛɭɜɢ��ɩɨɞ�ɜɢɞɨɦ�ɞɪɭɝɢɯ�ɝɪɭɡɨɜ�ɬɚɤ�ɧɚɡɵɜɚɟɦɵɯ�
©ɬɨɜɚɪɨɜ�ɩɪɢɤɪɵɬɢɹª��Ʉɪɨɦɟ�ɬɨɝɨ��ɬɚɦɨɠɟɧɧɵɟ�ɨɪɝɚɧɵ�ɛɭɞɭɬ�ɨɛɪɚɳɚɬɶ�ɨɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�
ɧɚ� ɝɪɭɡɵ� ɫ� ɧɢɡɤɨɣ� ɬɚɦɨɠɟɧɧɨɣ� ɫɬɨɢɦɨɫɬɶɸ�� ©ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɨɫɨɡɧɚɜɚɹ�� ɱɬɨ� ɬɨɥɶɤɨ�ɥɢɲɶ�
ɭɠɟɫɬɨɱɟɧɢɟɦ� ɤɨɧɬɪɨɥɶɧɵɯ� ɮɭɧɤɰɢɣ� ɫɢɬɭɚɰɢɹ� ɧɚ� ɤɚɡɚɯɫɬɚɧɫɤɨ-ɤɢɬɚɣɫɤɨɦ� ɭɱɚɫɬɤɟ�
ɝɪɚɧɢɰɵ�Ɍɚɦɨɠɟɧɧɨɝɨ� ɫɨɸɡɚ� ɜɵɩɪɚɜɥɟɧɚ�ɧɟ� ɛɭɞɟɬ�� ɬɚɦɨɠɟɧɧɵɦɢ�ɨɪɝɚɧɚɦɢ� ɫɨɜɦɟɫɬɧɨ� ɫ�
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ� ɜɟɞɨɦɫɬɜɚɦɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɪɨɟɤɬ� ©ɡɟɥɟɧɵɣ�
ɤɨɪɢɞɨɪª�� - ɝɨɜɨɪɢɬɫɹ� ɜ� ɩɪɟɫɫ-ɪɟɥɢɡɟ�� ɋɭɬɶ� ɞɚɧɧɨɝɨ� ɩɪɨɟɤɬɚ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨɛɵ�
ɨɛɟɫɩɟɱɢɬɶ� ɡɚɤɨɧɨɩɨɫɥɭɲɧɨɦɭ� ɭɱɚɫɬɧɢɤɭ� ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɨɩɟɪɚɬɢɜɧɨ� �ɜ� ɬɟɱɟɧɢɟ� ���� ɦɢɧɭɬ�� ɩɟɪɟɦɟɳɚɬɶ� ɫɜɨɣ� ɬɨɜɚɪ� ɜ� ɩɭɧɤɬɚɯ�
ɩɪɨɩɭɫɤɚ� ɧɚ� ɝɪɚɧɢɰɟ�� ɦɚɤɫɢɦɚɥɶɧɨ� ɛɵɫɬɪɨ� ɞɨɫɬɚɜɥɹɬɶ� ɟɝɨ� ɞɨ� ɬɚɦɨɠɟɧɧɨɝɨ� ɨɪɝɚɧɚ�
ɧɚɡɧɚɱɟɧɢɹ�� ɝɞɟ� ɬɚɤ�ɠɟ� ɨɩɟɪɚɬɢɜɧɨ� �ɜ� ɬɟɱɟɧɢɟ� �� ɞɧɹ�� ɩɪɨɢɡɜɨɞɢɬɶ� ɬɚɦɨɠɟɧɧɭɸ� ɨɱɢɫɬɤɭ�
ɝɪɭɡɚ�� Ʉɪɢɬɟɪɢɢ� ɨɬɛɨɪɚ� ɬɚɤɢɯ� ɞɨɛɪɨɫɨɜɟɫɬɧɵɯ� ɭɱɚɫɬɧɢɤɨɜ� ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ�©ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɨɩɟɪɚɬɨɪɨɜª��ɍɗɈ��± ɨɩɪɟɞɟɥɟɧɵ�ɝɥɚɜɨɣ��
�� Ɍɚɦɨɠɟɧɧɨɝɨ� ɤɨɞɟɤɫɚ� Ʉɚɡɚɯɫɬɚɧɚ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜ� Ɋɟɟɫɬɪ� ɍɗɈ� ɜɤɥɸɱɟɧɨ� ���
ɤɨɦɩɚɧɢɣ�� ɢɡ� ɤɨɬɨɪɵɯ� ɨɤɨɥɨ� ��� ɪɚɛɨɬɚɸɬ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɟɤɬɚ� ©ɡɟɥɟɧɵɣ� ɤɨɪɢɞɨɪª��
Ʉɚɡɚɯɫɬɚɧɫɤɢɟ� ɬɚɦɨɠɟɧɧɢɤɢ� ɧɚɦɟɪɟɧɵ� ɭɫɢɥɢɬɶ� ɛɨɪɶɛɭ� ɫ� ɤɨɧɬɪɚɛɚɧɞɢɫɬɚɦɢ� ɢ� ɜɵɹɜɢɬɶ�
©ɫɟɪɵɟª� ɫɯɟɦɵ� ɧɟɡɚɤɨɧɧɨɝɨ� ɜɜɨɡɚ� ɬɨɜɚɪɨɜ�� ɡɚɹɜɢɥ� ɜɨ� ɜɬɨɪɧɢɤ� ɡɚɦɟɫɬɢɬɟɥɶ� ɩɪɟɞɫɟɞɚɬɟɥɹ�
Ʉɨɦɢɬɟɬɚ�ɬɚɦɨɠɟɧɧɨɝɨ�ɤɨɧɬɪɨɥɹ�Ɇɢɧɢɫɬɟɪɫɬɜɚ�ɮɢɧɚɧɫɨɜ�Ʉɚɡɚɯɫɬɚɧɚ� 

Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɩɨɥɬɨɪɚ� ɝɨɞɚ� ɬɚɦɨɠɟɧɧɵɦɢ� ɨɪɝɚɧɚɦɢ� Ʉɚɡɚɯɫɬɚɧɚ� ɩɪɨɞɟɥɚɧɚ�
ɤɨɥɨɫɫɚɥɶɧɚɹ� ɪɚɛɨɬɚ�� ɉɨ� ɫɨɫɬɨɹɧɢɸ� ɧɚ� ��� ɞɟɤɚɛɪɹ� ɷɬɨɝɨ� ɝɨɞɚ� ɨɛɴɟɦ� ɝɪɭɡɨɨɛɨɪɨɬɚ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɨɝɨ� ɩɭɧɤɬɚ� Ʉɉɉ� Ⱥɥɚɲɚɧɶɤɨɭ� ɋɢɧɶɰɡɹɧ-
ɍɣɝɭɪɫɤɨɝɨ� ɚɜɬɨɧɨɦɧɨɝɨ� ɪɚɣɨɧɚ� ɋɍȺɊ�� ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɵɣ� Ʉɢɬɚɣ� ɧɚ� ɝɪɚɧɢɰɟ� Ʉɢɬɚɹ� ɢ�
Ʉɚɡɚɯɫɬɚɧɚ� ɫɨɫɬɚɜɢɥ� ������ ɦɥɧ� ɬɨɧɧ�� ɭɜɟɥɢɱɢɜɲɢɫɶ� ɧɚ� ���� ɩɪɨɰɟɧɬɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɚɧɚɥɨɝɢɱɧɵɦ� ɩɟɪɢɨɞɨɦ� ����� ɝɨɞɚ�� Ɉɛ� ɷɬɨɦ� ɫɨɨɛɳɢɥɢ� ɢɡ� ɍɩɪɚɜɥɟɧɢɹ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ�
ɝɨɪɨɞɚ ɍɪɭɦɱɢ�± ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ�ɰɟɧɬɪɚ�ɋɍȺɊ���ɍɩɨɦɹɧɭɬɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɫɬɚɥ�ɧɨɜɵɦ�
ɪɟɤɨɪɞɨɦ�ɫ�ɦɨɦɟɧɬɚ�ɨɬɤɪɵɬɢɹ�ɜ�Ⱥɥɚɲɚɧɶɤɨɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɟɪɟɯɨɞɚ�ɦɟɠɞɭ�Ʉɢɬɚɟɦ�
ɢ� Ʉɚɡɚɯɫɬɚɧɨɦ� ɜ� ����� ɝɨɞɭ�� ɚ� ɬɚɤɠɟ� ɩɪɟɜɵɫɢɥ� ɝɨɞɨɜɨɣ� ɩɨɤɚɡɚɬɟɥɶ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ�
ɬɚɦ�ɩɨ�ɢɬɨɝɚɦ����� ɝɨɞɚ��Ɂɧɚɱɢɬɟɥɶɧɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɨɛɴɟɦɚ�ɝɪɭɡɨɨɛɨɪɨɬɚ�ɧɚ�ɤɨɧɬɪɨɥɶɧɨ-
ɩɪɨɩɭɫɤɧɨɦ�ɩɭɧɤɬɟ�Ⱥɥɚɲɚɧɶɤɨɭ�ɨɛɭɫɥɨɜɥɟɧɨ�ɪɟɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɫ�ɢɸɥɹ������ ɝ�� ɫɢɫɬɟɦɵ�
ɝɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ��ɛɥɚɝɨɞɚɪɹ�ɱɟɦɭ�ɡɚɦɟɬɧɨ�ɩɨɜɵɫɢɥɨɫɶ�ɤɚɱɟɫɬɜɨ�ɨɛɧɨɜɥɟɧɢɹ�ɢ�ɪɟɦɨɧɬɚ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜɚɝɨɧɨɜ�� ɚ� ɬɚɤɠɟ� ɫɨɤɪɚɬɢɥɨɫɶ� ɜɪɟɦɹ� ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɣ��
Ⱥɥɚɲɚɧɶɤɨɭ��ɪɚɫɩɨɥɨɠɟɧɧɵɣ�ɜ�����ɤɦ�ɨɬ�ɍɪɭɦɱɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�Ȼɨɷɪɬɚɥɚ-Ɇɨɧɝɨɥɶɫɤɨɝɨ�
ɚɜɬɨɧɨɦɧɨɝɨ� ɨɤɪɭɝɚ� ɋɍȺɊ�� ɹɜɥɹɟɬɫɹ� ɤɪɭɩɧɟɣɲɢɦ� ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɵɦ� ɩɭɧɤɬɨɦ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɜ�ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɯ�ɪɚɣɨɧɚɯ�ɫɬɪɚɧɵ��ɨɛɫɥɭɠɢɜɚɸɳɢɦ�ɠɟɥɟɡɧɨ�
ɢ�ɚɜɬɨɞɨɪɨɠɧɵɟ�ɩɟɪɟɜɨɡɤɢ�ɢ�ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɧɟɮɬɢ� 
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Annotation 

as international boundary cooperation centre. The Customs committee of Finance Ministry has 

started introduction of new mechanism on China boundary for the purpose of struggle 

strengthening against cargoes contraband at simplification of procedures for legislative 

participants of foreign trade activities. 

Key words: check point, transit, international cooperation, foreign trade activities. 

 
 
 

 

 

 .  

 
 

   

 
 

 

 

. 
 
ɐɜɟɬɨɜɵɟ� ɤɨɧɰɟɩɬɭɚɥɶɧɨ� ɡɧɚɱɢɦɵɟ� ɨɩɩɨɡɢɰɢɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ� ɪɨɦɚɧɟ�

©ɉɪɟɫɬɭɩɥɟɧɢɟ� ɢ� ɧɚɤɚɡɚɧɢɟª� ɰɜɟɬɚɦɢ�� ɤɪɚɫɧɵɦ�� ɠɟɥɬɵɦ�� ɱɟɪɧɵɦ�� ɛɟɥɵɦ�� ɡɟɥɟɧɵɦ��
ɝɨɥɭɛɵɦ�� Ƚɥɚɜɧɵɦ� ɩɪɢɡɧɚɤɨɦ�� ɥɟɠɚɳɢɦ� ɜ� ɨɫɧɨɜɟ� ɤɨɧɬɪɚɫɬɚ�� ɫɥɭɠɢɬ� ɩɪɢɡɧɚɤ�
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ� ɰɜɟɬɚ� ɬɟɦɧɨɣ� ɢɥɢ� ɫɜɟɬɥɨɣ� ɝɚɦɦɟ� ɤɪɚɫɨɤ�� ɐɜɟɬɨɜɵɟ�
ɨɩɩɨɡɢɰɢɢ�ɢɥɢ�ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɹ�ɜ�ɪɨɦɚɧɟ�ɨɛɴɟɞɢɧɟɧɵ�ɜ�ɤɨɧɬɪɚɫɬɵ�ɛɟɥɨɝɨ�ɢ�ɱɟɪɧɨɝɨ��
ɠɟɥɬɨɝɨ� ɢ� ɡɟɥɟɧɨɝɨ�� ɰɜɟɬɚ� ɤɪɚɫɧɵɣ� ɢ� ɠɟɥɬɵɣ� ɨɛɥɚɞɚɸɬ� ɚɜɬɨɪɫɤɨɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɡɧɚɱɢɦɨɫɬɶɸ� 

Ⱦɪɭɝɢɟ�ɰɜɟɬɨɜɵɟ�ɨɩɩɨɡɢɰɢɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɫɥɨɠɧɵɦɢ�ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɹɦɢ��ɱɚɫɬɢ�
ɤɨɬɨɪɵɯ� ɫɨɫɬɨɹɬ� ɢɡ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɧɚɛɨɪɚ� ɰɜɟɬɨɜ�� ɤɨɧɬɪɚɫɬɢɪɭɸɳɢɯ� ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ��
Ʌɟɣɬɦɨɬɢɜɨɦ�ɱɟɪɟɡ�ɜɟɫɶ�ɪɨɦɚɧ�©ɉɪɟɫɬɭɩɥɟɧɢɟ�ɢ�ɧɚɤɚɡɚɧɢɟª�ɩɪɨɯɨɞɢɬ�ɬɟɦɚ�ɛɨɪɶɛɵ�ɞɨɛɪɚ�
ɫɨ� ɡɥɨɦ�� ɂ� ɡɞɟɫɶ� ɛɨɪɶɛɚ� ɞɨɛɪɚ� ɫɨ� ɡɥɨɦ� ɩɪɟɞɫɬɚɟɬ� ɜ� ɰɜɟɬɨɜɨɦ� ɢɡɨɛɪɚɠɟɧɢɢ�� Ɂɥɨ�
ɫɢɦɜɨɥɢɡɢɪɭɟɬ� ɤɪɚɫɧɵɣ� ɰɜɟɬ�� ɞɨɛɪɨ� ± ɛɟɥɵɣ�� Ɏ�Ɇ�� Ⱦɨɫɬɨɟɜɫɤɢɣ� ɜ� ɨɫɧɨɜɧɨɦ�
ɩɪɢɞɟɪɠɢɜɚɟɬɫɹ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɫɢɦɜɨɥɢɤɢ�� ɫɥɨɠɢɜɲɟɣɫɹ� ɜ� ɮɨɥɶɤɥɨɪɟ� ɢ� ɞɪɟɜɧɟɣ�
ɥɢɬɟɪɚɬɭɪɟ� ɜɨɫɬɨɱɧɵɯ� ɢ� ɸɠɧɵɯ� ɫɥɚɜɹɧ�� ɛɟɥɵɣ� ɰɜɟɬ� ɨɛɨɡɧɚɱɚɟɬ� ɱɢɫɬɨɬɭ� ɢ� ɧɟɜɢɧɧɨɫɬɶ��
ɫɢɧɢɣ�ɢ�ɝɨɥɭɛɨɣ�± ɰɜɟɬɚ�ɧɟɛɚ��ɡɨɥɨɬɨɣ�± ɜɟɱɧɨɫɬɶ��ɫɨɜɟɪɲɟɧɫɬɜɨ��ɱɟɪɧɵɣ�± ɧɟɫɱɚɫɬɶɟ�� 

Ʉɨɧɰɟɩɬɭɚɥɶɧɨ�ɡɧɚɱɢɦɵɟ�ɥɟɤɫɟɦɵ��ɰɜɟɬɚ�ɜ�ɚɧɚɥɢɡɢɪɭɟɦɨɦ�ɪɨɦɚɧɟ�ɦɧɨɝɨɱɢɫɥɟɧɧɵ�ɢ�
ɪɚɡɧɨɨɛɪɚɡɧɵ� ©ɱɟɪɧɵɣª� ɭɩɨɬɪɟɛɥɟɧ� ɜ� ɪɨɦɚɧɟ� ©ɉɪɟɫɬɭɩɥɟɧɢɟ� ɢ� ɧɚɤɚɡɚɧɢɟª� ��� ɪɚɡ��
©ɛɟɥɵɣª� ± ���� ©ɤɪɚɫɧɵɣª� ± ���� ©ɠɟɥɬɵɣª� ± ���� ©ɡɟɥɟɧɵɣª� ± ���� ©ɡɨɥɨɬɨɣª� ± 5, 
©ɫɟɪɟɛɪɹɧɵɣª�± ����©ɚɥɵɣª�± ���©ɫɟɪɵɣª�± ���©ɫɟɞɨɣª�± ���©ɨɝɧɟɧɧɵɣª�± ���©ɬɟɦɧɵɣª�± 10. 

ɉɟɪɟɱɟɧɶ� ɢ� ɫɬɚɬɢɫɬɢɤɚ� ɰɜɟɬɨɨɛɨɡɧɚɱɟɧɢɹ� ɩɨɡɜɨɥɹɸɬ� ɫɞɟɥɚɬɶ� ɪɹɞ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ�
ɡɚɦɟɱɚɧɢɣ��ɤɨɬɨɪɵɟ�ɦɨɠɧɨ�ɩɪɨɤɨɦɦɟɧɬɢɪɨɜɚɬɶ��ɢɦɟɹ�ɜ�ɜɢɞɭ�ɨɫɨɛɟɧɧɨɫɬɢ�ɦɢɪɨɜɨɫɩɪɢɹɬɢɹ��
Ɏ�Ɇ�Ⱦɨɫɬɨɟɜɫɤɨɝɨ��ɨɬɪɚɠɟɧɧɵɟ�ɜ�ɪɨɦɚɧɟ�©ɉɪɟɫɬɭɩɥɟɧɢɟ�ɢ�ɧɚɤɚɡɚɧɢɟª� 

���ɇɚɢɛɨɥɟɟ�ɭɩɨɬɪɟɛɢɬɟɥɶɧɵ��ɭ�Ɏ�Ɇ��Ⱦɨɫɬɨɟɜɫɤɨɝɨ�ɫɥɨɜɚ�ɫ�ɨɫɧɨɜɚɦɢ�± ɱɟɪɧ��± ɛɟɥ��±
ɤɪɚɫɧ��± ɡɟɥɟɧ��ɬ�ɟ��ɱɚɳɟ�ɜɫɟɝɨ�ɨɛɨɡɧɚɱɟɧɧɵɦɢ�ɨɤɚɡɵɜɚɸɬɫɹ�ɨɫɧɨɜɧɵɟ�ɚɯɪɨɦɚɬɢɱɟɫɤɢɟ��ɢ�
ɯɪɨɦɚɬɢɱɟɫɤɢɟ� ɰɜɟɬɚ�� ɬɪɚɞɢɰɢɨɧɧɨ� ɜɵɞɟɥɹɟɦɵɟ� ɱɟɥɨɜɟɤɨɦ�� ɗɬɨ� ɬɨɧɚ� ɩɪɨɫɬɵɟ� ɢ�
ɦɚɤɫɢɦɚɥɶɧɨ�ɧɚɫɵɳɟɧɧɵɟ� 



 

��� Ɉɬɬɟɧɤɢ� ɨɛɨɡɧɚɱɟɧɵ� ɜ� ɪɨɦɚɧɟ� ɩɨɱɬɢ� ɬɨɥɶɤɨ� ɭ� ɨɞɧɨɝɨ� ɤɪɚɫɧɨɝɨ� ɰɜɟɬɚ�� ɧɨ�
ɦɧɨɝɨɨɛɪɚɡɧɨ��ɤɪɚɫɧɵɣ��ɚɥɵɣ��ɪɠɚɜɵɣ��ɪɭɦɹɧɵɣ��ɨɝɧɟɧɧɵɣ��ɛɚɝɪɨɜɵɣ��ɤɪɨɜɚɜɵɣ��ɠɝɭɱɢɣ��
ɏɚɪɚɤɬɟɪɧɨ��ɱɬɨ�ɜ�ɢɫɬɨɪɢɢ�ɪɚɡɜɢɬɢɹ�ɦɵɲɥɟɧɢɹ�ɤɪɚɫɧɵɣ�ɰɜɟɬ��ɩɟɪɜɵɦ�ɢɡ�ɜɫɟɯ�ɰɜɟɬɨɜ�ɫɬɚɥ�
ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɹɬɶɫɹ�ɱɟɪɧɨɦɭ�ɢ�ɛɟɥɨɦɭ�ɢ�ɨɫɨɡɧɚɜɚɬɶɫɹ�ɢɦɟɧɧɨ�ɤɚɤ�ɰɜɟɬ�ɩɨ�ɚɛɫɬɪɚɤɬɧɨɦɭ�
ɩɪɢɡɧɚɤɭ�ɧɚɫɵɳɟɧɧɨɫɬɢ�� [1,c.11] ɤɪɚɫɧɵɣ�ɰɜɟɬ�ɢɦɟɥ�ɚɦɛɢɜɚɥɟɧɬɧɭɸ�ɫɢɦɜɨɥɢɤɭ�ɠɢɡɧɢ�ɢ�
ɫɦɟɪɬɢ� ɟɳɟ� ɜ� ɩɟɪɜɨɛɵɬɧɵɯ� ɤɭɥɶɬɭɪɚɯ� [1, cc.12-15]�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɬɟɦɚ� ɨɝɧɹ� ɢ�
ɨɝɧɟɧɧɚɹ�ɫɢɦɜɨɥɢɤɚ�ɡɧɚɱɢɦɵ�ɞɥɹ�Ɏ�Ɇ��Ⱦɨɫɬɨɟɜɫɤɨɝɨ� 

���ɉɢɫɚɬɟɥɶ� ɚɤɬɢɜɧɨ ɭɩɨɬɪɟɛɥɹɟɬ� � ɩɪɢɥɚɝɚɬɟɥɶɧɵɟ�� ɤɚɱɟɫɬɜɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɤɨɬɨɪɵɯ�
ɪɚɡɜɢɥɨɫɶ� ɢɡ� ɨɬɧɨɫɢɬɟɥɶɧɵɯ�� ©ɡɨɥɨɬɨɣª�� ©ɫɟɪɟɛɪɹɧɵɣª�� ©ɪɨɡɨɜɵɣª�� ©ɨɝɧɟɧɧɵɣª��
©ɬɟɦɧɵɣª�� ©ɦɨɥɨɱɧɵɣª�� Ɍɚɤɢɟ� ɩɪɢɥɚɝɚɬɟɥɶɧɵɟ� ɦɟɬɚɮɨɪɢɱɧɵ� ɩɨ� ɫɜɨɟɣ� ɩɪɢɪɨɞɟ� ɢ��
ɛɥɚɝɨɞɚɪɹ� ɦɨɬɢɜɢɪɨɜɚɧɧɨɫɬɢ� ɜ� ɹɡɵɤɟ�� ɛɨɥɟɟ� ɫɩɨɫɨɛɧɵ� ɤ� ɜɵɪɚɠɟɧɢɸ� ɫɜɹɡɟɣ� ɦɟɠɞɭ�
ɹɜɥɟɧɢɹɦɢ�ɜɧɟɲɧɟɝɨ�ɦɢɪɚ��ɱɟɦ�ɩɪɢɥɚɝɚɬɟɥɶɧɵɟ�ɢɡɧɚɱɚɥɶɧɨ�ɤɚɱɟɫɬɜɟɧɧɵɟ� 

���ȼ�ɪɨɦɚɧɟ�ɧɢ�ɪɚɡɭ�ɧɟ�ɜɫɬɪɟɬɢɥɨɫɶ�ɫɥɨɜɨ�©ɤɨɪɢɱɧɟɜɵɣª� 
ȼ�ɩɨɪɬɪɟɬɧɨɣ�ɠɢɜɨɩɢɫɢ�ɭ�Ɏ�Ɇ�Ⱦɨɫɬɨɟɜɫɤɨɝɨ�ɩɪɟɨɛɥɚɞɚɸɬ�ɛɟɥɵɣ��ɠɟɥɬɵɣ�ɢ�ɬɟɦɧɵɣ�

ɰɜɟɬɚ��ȼɫɟ�ɰɜɟɬɨɜɵɟ�ɨɛɨɡɧɚɱɟɧɢɹ�ɜ�ɪɨɦɚɧɟ�ɪɚɫɩɪɟɞɟɥɟɧɵ�ɜ�ɞɜɭɯ�ɩɥɚɧɚɯ�± ɜ�ɩɥɚɧɟ�ɫɜɟɬɚ�ɢ�
ɩɥɚɧɟ� ɬɟɧɢ�� ɐɜɟɬɨɩɢɫɶ� ɭ� Ɏ�Ɇ�Ⱦɨɫɬɨɟɜɫɤɨɝɨ� ɥɚɤɨɧɢɱɧɚ�� ɜ� ɧɟɣ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɱɟɬɵɪɟ�
ɫɤɜɨɡɧɵɯ�ɰɜɟɬɚ�� ɤɪɚɫɧɵɣ�� ɱɟɪɧɵɣ�� ɛɟɥɵɣ��ɠɟɥɬɵɣ��ɐɜɟɬɨɜɚɹ� ɷɤɫɩɪɟɫɫɢɹ�ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ�
©ɬɟɦɧɵɣª�� ©ɛɟɥɵɣª� ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ� ɜɟɫɶ� ɤɨɧɬɟɤɫɬ�� ɡɚɯɜɚɬɵɜɚɹ� ɞɪɭɝɢɟ� ɫɥɨɜɚ�
�ɩɪɟɤɪɚɫɧɵɟ��ɨɫɟɧɹɥɢ��ɩɨɫɟɞɟɜɲɢɟ�ɢ�ɞɪ����ɭɫɢɥɢɜɚɸɳɢɟ�ɞɢɧɚɦɢɤɭ�ɫɜɟɬɚ��ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɬɨɝɨ� ɤ� ɤɨɦɭ� ɨɬɧɨɫɢɬɫɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�� ɰɜɟɬɨɨɛɨɡɧɚɱɟɧɢɹ� ɪɚɫɩɪɟɞɟɥɟɧɵ� ɩɨ�
ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɢ� ɨɬɪɢɰɚɬɟɥɶɧɵɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɩɟɪɫɨɧɚɠɟɣ�� ɬɚɤ� ɚɜɬɨɪ� ɨɩɢɫɵɜɚɟɬ�
ɋɨɧɸ�� ©ɋɨɧɹ� ɛɵɥɚ� ɦɚɥɨɝɨ� ɪɨɫɬɚ«ɯɭɞɟɧɶɤɚɹ�� ɧɨ� ɞɨɜɨɥɶɧɨ� ɯɨɪɨɲɟɧɶɤɚɹ� ɛɥɨɧɞɢɧɤɚ�� ɫ�
ɡɚɦɟɱɚɬɟɥɶɧɵɦɢ��ɝɨɥɭɛɵɦɢ ɝɥɚɡɚɦɢª�>���ɫ����]��ɋɥɨɜɚɪɶ�ɢɫɬɨɥɤɨɜɵɜɚɟɬ�ɫɥɨɜɨ�©ɛɥɨɧɞɢɧª�
ɬɚɤ��©«ɛɟɥɨɤɭɪɵɣ�ɦɭɠɱɢɧɚ��Ȼɥɨɧɞɢɧɤɚª� [��ɫ���]��Ⱦɚɥɟɟ�©ȿɟ�ɞɚɠɟ�ɧɟɥɶɡɹ�ɛɵɥɨ�ɧɚɡɜɚɬɶ�ɢ�
ɯɨɪɨɲɟɧɶɤɨɸ�� ɧɨ� ɡɚɬɨ� ɝɨɥɭɛɵɟ� ɝɥɚɡɚ ɟɟ� ɛɵɥɢ� ɬɚɤɢɟ� ɹɫɧɵɟª�� ɗɬɨ� ɩɨɪɬɪɟɬɧɚɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɋɨɧɢ��Ɋɚɫɫɦɨɬɪɢɦ�ɩɨɪɬɪɟɬɧɭɸ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ�ɋɜɢɞɪɢɝɚɣɥɨɜɚ�� ©ȼɨɥɨɫɵ�
ɟɝɨ��ɨɱɟɧɶ�ɟɳɟ�ɝɭɫɬɵɟ��ɛɵɥɢ�ɫɨɜɫɟɦ�ɛɟɥɨɤɭɪɵɟ ɢ�ɱɭɬɶ-ɱɭɬɶ�ɪɚɡɜɟ�ɫ�ɩɪɨɫɟɞɶɸ��ɚ�ɲɢɪɨɤɚɹ��
ɝɭɫɬɚɹ�ɛɨɪɨɞɚ��ɫɩɭɫɤɚɜɲɚɹɫɹ�ɥɨɩɚɬɨɣ��ɛɵɥɚ�ɟɳɟ�ɫɜɟɬɥɟɟ ɝɨɥɨɜɧɵɯ�ɜɨɥɨɫ��Ƚɥɚɡɚ�ɟɝɨ�ɛɵɥɢ�
ɝɨɥɭɛɵɟ ɢ�ɫɦɨɬɪɟɥɢ�ɯɨɥɨɞɧɨ, ɩɪɢɫɬɚɥɶɧɨ ɢ�ɜɞɭɦɱɢɜɨ��ɝɭɛɵ�ɚɥɵɟª� 

ɋɜɢɞɪɢɝɚɣɥɨɜ��ɤɚɤ�ɢ�ɋɨɧɹ�ɛɟɥɨɤɭɪɵɣ��Ɉɞɧɚɤɨ��ɭ�ɋɨɧɢ�ɝɥɚɡɚ�©ɝɨɥɭɛɵɟ�ɢ�ɹɫɧɵɟª��ɚ�ɭ�
ɋɜɢɞɪɢɝɚɣɥɨɜɚ�©ɝɨɥɭɛɵɟ�ɢ�ɯɨɥɨɞɧɵɟª��Ɂɞɟɫɶ�ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɵ�ɩɪɢɥɚɝɚɬɟɥɶɧɵɟ�©ɹɫɧɵɟª�
ɢ� ©ɯɨɥɨɞɧɵɟª�� ɋɥɨɜɚɪɶ� ɞɚɟɬ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɥɨɜɭ� ©ɹɫɧɵɣª� ɤɚɤ�� ©ɹɪɤɢɣ�� ɫɢɹɸɳɢɣ� ɩɟɪɟɧ��
ɧɢɱɟɦ� ɧɟ� ɨɦɪɚɱɟɧɧɵɣ�� ɫɩɨɤɨɣɧɵɣ�� əɫɧɵɟ� ɨɱɢª� [��ɫ����]�� Ⱥ� ɫɥɨɜɭ� ©ɯɨɥɨɞɧɵɣª� ɤɚɤ��
©«ɫɬɪɨɝɢɣ�ɢ�ɧɟɞɨɛɪɨɠɟɥɚɬɟɥɶɧɵɣ��ɯɨɥɨɞɧɵɟ�ɝɥɚɡɚ�ɢɥɢ�ɯɨɥɨɞɧɵɣ�ɜɡɝɥɹɞª 

ɐɜɟɬɨɜɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɋɜɢɞɪɢɝɚɣɥɨɜɚ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɜɤɥɸɱɢɬɶ� ɟɝɨ� ɜ� ɫɦɵɫɥɨɜɨɟ�
ɩɨɥɟ��©Ȼɨɝ��Ⱥɛɫɨɥɸɬª��ɬɚɤ�ɤɚɤ�ɫɟɦɚ�©ɯɨɥɨɞª�ɝɨɜɨɪɢɬ��ɨɛ�ɨɫɨɛɨɦ�ɨɬɧɨɲɟɧɢɢ�Ⱦɨɫɬɨɟɜɫɤɨɝɨ�
ɤ� ɟɞɢɧɢɰɚɦ� ɫɦɵɫɥɨɜɨɣ� ɝɪɭɩɩɵ� ©ɛɟɥɵɣ� ɰɜɟɬª�� ɧɚɪɹɞɭ� ɫ� ɩɨɡɢɬɢɜɧɵɦɢ�� ɨɧɢ� ɜɵɡɵɜɚɸɬ� ɭ�
ɩɢɫɚɬɟɥɹ� ɢ� ɧɟɝɚɬɢɜɧɭɸ� ɚɫɫɨɰɢɚɰɢɸ� �©ɛɟɥɵɣª ± ©ɝɨɥɭɛɨɣª ± ©ɯɨɥɨɞª� ± ©ɡɚɝɚɞɤɚª� ± 
©ɫɦɟɪɬɶª���Ɉɫɨɛɨɟ�ɦɟɫɬɨ�ɡɚɧɢɦɚɟɬ�©ɚɥɵɣª�ɰɜɟɬ��Ɉɧ�ɜɵɫɬɭɩɚɟɬ�ɩɪɢɦɟɬɨɣ�ɪɨɤɚ�ɜ�ɚɧɬɢɬɟɡɟ��
©ɝɥɚɡɚ ɟɝɨ�ɛɵɥɢ�ɝɨɥɭɛɵɟ ɢ�ɫɦɨɬɪɟɥɢ�ɯɨɥɨɞɧɨ«�ɝɭɛɵ�ɚɥɵɟª��Ɂɞɟɫɶ�ɤɨɧɬɪɚɫɬ�ɝɥɚɡ�©ɹɫɧɵɟ��ɭ�
ɋɨɧɢ�� ɢ� ©ɫɦɨɬɪɟɥɢ� ɯɨɥɨɞɧɨª� �ɭ� ɋɜɢɞɪɢɝɚɣɥɨɜɚ�� ɦɨɠɟɬ� ɛɵɬɶ� ɪɚɫɫɦɨɬɪɟɧ� ɤɚɤ�
ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɟ� ɯɚɪɚɤɬɟɪɨɜ� ɋɨɧɢ� ɢ� ɋɜɢɞɪɢɝɚɣɥɨɜɚ�� ɋɟɦɵ� ©ɹɫɧɵɟª� ɢ� ©ɯɨɥɨɞɧɨª�
ɪɟɚɥɢɡɭɸɬ�ɫɜɨɟ�ɩɟɪɟɧɨɫɧɨɟ�ɡɧɚɱɟɧɢɟ��ɯɚɪɚɤɬɟɪɢɡɭɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɝɟɪɨɟɜ�ɪɨɦɚɧɚ� 

ɐɜɟɬɨɜɨɟ� ɨɛɨɡɧɚɱɟɧɢɟ� ©ɛɥɟɞɧɵɣª� ɤɚɤ� ɨɬɬɟɧɨɤ� ©ɛɟɥɨɝɨª� ɰɜɟɬɚ� ɨɱɟɧɶ� ɱɚɫɬɨ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɚɜɬɨɪɨɦ�� ©ɜɟɫɶ� ɛɥɟɞɧɵɣ�� ɤɚɤ� ɩɥɚɬɨɤª�� ©ɩɨɛɟɥɟɥ� ɨɧ� ɜɞɪɭɝ�� ɪɨɜɧɨ� ɦɟɥª��
©Ɂɨɫɢɦɨɜ� ɛɵɥ� ©ɫ� ɛɟɫɰɜɟɬɧɨ-ɛɥɟɞɧɵɦ� ɥɢɰɨɦª�� ©ɛɥɟɞɧɵɦª� ɛɵɥɨ� ɥɢɰɨ� ɭ� Ʉɚɬɟɪɢɧɵ�
ɂɜɚɧɨɜɧɵ�� Ȼɟɥɵɣ� ɰɜɟɬ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɟɝɨ� ɨɬɬɟɧɨɤ� ©ɛɥɟɞɧɵɣª� �ɥɢɲɟɧɧɵɣ� ɪɭɦɹɧɰɚ��
ɛɟɫɤɪɨɜɧɵɣ��ɜɵɩɨɥɧɹɟɬ�ɜ�ɩɚɥɢɬɪɟ�ɨɛɪɚɡɨɜ�ɧɟ�ɬɨɥɶɤɨ�ɨɩɢɫɚɬɟɥɶɧɭɸ�ɮɭɧɤɰɢɸ��Ɉɧ�ɫɥɭɠɢɬ�
ɢ� ɫɪɟɞɫɬɜɨɦ� ɪɚɫɤɪɵɬɢɹ� ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� Ɋɚɫɤɨɥɶɧɢɤɨɜɚ�� ɗɬɢɦɨɥɨɝɢɹ� ɫɥɨɜɚ�
©ɛɥɟɞɧɵɣª� ± ©ɫɥɚɛɨ� ɨɤɪɚɲɟɧɧɵɣ�� ɛɟɡ� ɪɭɦɹɧɰɚª� [4,ɫ���] ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ�
ɛɥɟɞɧɨɫɬɶ�± ɷɬɨ�ɫɥɟɞɫɬɜɢɟ�ɫɥɚɛɨɫɬɢ�Ɋɚɫɤɨɥɶɧɢɤɨɜɚ�ɩɨɫɥɟ�ɛɨɥɟɡɧɢ��ɫɜɹɡɚɧɧɨɣ�ɫ�ɭɛɢɣɫɬɜɨɦ�
ɫɬɚɪɭɯɢ��ɋɪɚɜɧɟɧɢɟ�©ɩɨɛɟɥɟɥ��ɪɨɜɧɨ�ɦɟɥª�ɫɨɞɟɪɠɢɬ�ɞɟɧɨɬɚɬɢɜɧɭɸ�ɦɨɞɚɥɶɧɨɫɬɶ�©ɩɥɨɯɨª��



 

ɱɬɨ� ɫɥɢɲɤɨɦ� ɛɟɥɨɟ�� �ɨɬɧɨɫɢɬɟɥɶɧɨ� ɫɬɟɪɟɨɬɢɩɚ� ± ɢɦɟɬɶ� ɪɭɦɹɧɟɰ�� ɢ� ɤɨɧɧɨɬɚɬɢɜɧɭɸ�
ɦɨɞɚɥɶɧɨɫɬɶ� �ɤɨɬɨɪɚɹ� ɨɪɢɟɧɬɢɪɨɜɚɧɚ� ɧɚ� ɫɪɚɜɧɟɧɢɟ�� ɩɪɢɜɥɟɤɚɟɦɨɟ� ɞɥɹ� ɤɜɚɥɢɮɢɤɚɰɢɢ�
ɨɛɨɡɧɚɱɚɟɦɨɝɨ��ɛɥɟɞɧɵɣ��ɩɥɨɯɨ��ɱɬɨ�ɥɢɰɨ�ɫɯɨɞɧɨ�ɩɨ�ɛɥɟɞɧɨɫɬɢ�ɫ�ɦɟɥɨɦ��ɱɬɨ�ɧɟɧɨɪɦɚɥɶɧɨ�
ɞɥɹ� ɡɞɨɪɨɜɨɝɨ� ɱɟɥɨɜɟɤɚ�� ©Ȼɟɥɵɣª� ɨɛɥɚɞɚɟɬ� ɚɜɬɨɪɫɤɨɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɡɧɚɱɢɦɨɫɬɶɸ��
ɢɦɟɟɬ� ɫɦɵɫɥ�� ©ɧɚɯɨɞɹɳɢɣɫɹ� ɧɚ� ɫɜɟɬɭ�� ɜɢɞɧɵɣª�� ɚ� ©ɬɟɦɧɵɣª� ɩɪɢɧɢɦɚɟɬ� ɡɚɝɚɞɨɱɧɵɣ��
ɡɚɬɟɦɧɟɧɧɵɣ��ɬɚɢɧɫɬɜɟɧɧɵɣ�ɮɨɧ��ɬɨ�ɟɫɬɶ�ɩɟɪɫɨɧɚɠɢ�ɷɬɨɣ�ɰɜɟɬɨɜɨɣ�ɝɪɭɩɩɵ�ɧɚɯɨɞɹɬɫɹ��ɤɚɤ�
ɛɵ� ɜ� ɬɟɧɢ�� ɢɯ� ɞɟɣɫɬɜɢɹ� ɢ� ɠɟɥɚɧɢɹ� ɬɪɭɞɧɨ� ɩɪɟɞɭɝɚɞɚɬɶ�� Ʉ� ɩɪɢɦɟɪɭ�� Ɋɚɫɤɨɥɶɧɢɤɨɜ� ɛɵɥ��
©���ɡɚɦɟɱɚɬɟɥɶɧɨ�ɯɨɪɨɲ�ɫɨɛɨɸ��ɫ�ɩɪɟɤɪɚɫɧɵɦɢ�ɬɟɦɧɵɦɢ�ɝɥɚɡɚɦɢ��ɬɟɦɧɨ-ɪɭɫ���ª�Ⱦɭɧɹ�ɛɵɥɚ��
©ɡɚɦɟɱɚɬɟɥɶɧɨ�ɯɨɪɨɲɚ� ɫɨɛɨɸ���ȼɨɥɨɫɵ� ɭ�ɧɟɟ� ɛɵɥɢ� ɬɟɦɧɨ-ɪɭɫɵɟ�� ɧɟɦɧɨɝɨ� ɫɜɟɬɥɟɣ�� ɱɟɦ� ɭ�
ɛɪɚɬɚ�ɝɥɚɡɚ�ɩɨɱɬɢ�ɱɟɪɧɵɟ���ª��Ʉɚɬɟɪɢɧɚ�ɂɜɚɧɨɜɧɚ�©ɞɨɜɨɥɶɧɨ�ɜɵɫɨɤɚɹ���ɟɳɟ�ɫ�ɩɪɟɤɪɚɫɧɵɦɢ�
ɬɟɦɧɨ-ɪɭɫɵɦɢ�ɜɨɥɨɫɚɦɢ���ª��Ɋɚɡɭɦɢɯɢɧ�©ɱɟɪɧɨɜɨɥɨɫɵɣª��ɭ�Ʌɭɠɢɧɚ�©ɬɟɦɧɵɟ�ɛɚɤɟɧɛɚɪɞɵª��
Ⱦɟɬɚɥɶ� ©ɬɟɦɧɨ-ɪɭɫɵɟªɜɨɥɨɫɵ�� ɨɛɴɟɞɢɧɹɸɳɚɹɬɪɟɯɩɟɪɫɨɧɚɠɟɣ�� Ɋɚɫɤɨɥɶɧɢɤɨɜɚ�� Ⱥɜɞɨɬɶɸ�
Ɋɨɦɚɧɨɜɧɭ� ɢ� Ʉɚɬɟɪɢɧɭ� ɂɜɚɧɨɜɧɭ� ɩɨɞɱɟɪɤɢɜɚɟɬ� ɭɬɨɧɱɟɧɧɨɫɬɶ� ɝɟɪɨɟɜ�� ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɢɯ� ɡɚɝɚɞɨɱɧɨɫɬɶ�� ɨɧɢ� ɧɚɯɨɞɹɬɫɹ� ɤɚɤ� ɛɵ� ɜ� ɬɟɧɢ�� ȼ� ɫɥɟɞɭɸɳɢɯ� ɨɬɪɵɜɤɚɯ��
©ɛɟɥɨɛɪɵɫɵɟ�ɩɨɫɟɞɟɜɲɢɟ� ɜɨɥɨɫɵª�ɢɦɟɥɚ�Ⱥɥɟɧɚ�ɂɜɚɧɨɜɧɚ�ɢ� ɭ� ɞɪɭɝɨɝɨ�ɩɟɪɫɨɧɚɠɚ� � ɛɵɥɢ�
©ɛɟɥɨɛɪɵɫɵɟ� ɩɪɹɦɵɟ� ɜɨɥɨɫɵª�� ɦɵ� ɢɦɟɟɦ� ɨɱɟɜɢɞɧɵɣ� ɫɦɵɫɥ� ɫɨ� ɡɧɚɤɨɦ� ©-ª� ɢ� ©�ª ɩɪɢ�
ɩɪɢɥɚɝɚɬɟɥɶɧɨɦ� ©ɛɟɥɨɤɭɪɵɣª� ɜ� ɩɪɢɦɟɪɟ� ©ɦɚɥɟɧɶɤɨɟ�ɛɟɥɨɤɭɪɟɧɶɤɨɟ�� ɯɨɪɨɲɟɧɶɤɨɟª��
ɉɪɢɱɟɦ� ɜ� ɞɜɭɯ� ɫɥɭɱɚɹɯ� ɡɧɚɱɟɧɢɟ� ɫɥɨɜɚ� ©ɛɟɥɨɤɭɪɵɣª� ɩɪɢɛɥɢɠɚɟɬɫɹ� ɤ� ɡɧɚɱɟɧɢɸ� ɫɥɨɜɚ�
©ɛɟɥɨɛɪɵɫɵɣª�� ©���ɷɬɨɬ� Ⱥɧɞɪɟɣ� ɋɟɦɟɧɨɜɢɱ� ���ɞɨ� ɫɬɪɚɧɧɨɫɬɢ� ɛɟɥɨɤɭɪɵɣ���ª� ɥɢɰɨ�
ɋɜɢɞɪɢɝɚɣɥɨɜɚ�ɛɵɥɨ�©ɤɚɤɨɟ-ɬɨ�ɫɬɪɚɧɧɨɟ����ɫ�ɫɜɟɬɥɨ-ɛɟɥɨɤɭɪɨɸ�ɛɨɪɨɞɨɣª��Ɉɬɪɢɰɚɬɟɥɶɧɵɣ�
ɷɮɮɟɤɬ�ɞɨɫɬɢɝɚɟɬɫɹ�ɩɭɬɟɦ�ɩɨɜɬɨɪɚ�ɩɪɢɥɚɝɚɬɟɥɶɧɨɝɨ�©ɫɬɪɚɧɧɵɣª� 

ɂɧɬɟɪɟɫɟɧ��ɬɨɬ�ɮɚɤɬ��ɱɬɨ�ɱɟɪɧɨɬɚ�ɝɥɚɡ�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɫɜɹɡɵɜɚɟɬɫɹ�ɫɨ�ɫɬɪɚɞɚɧɢɟɦ��Ⱦɭɧɹ�
± ɫɬɪɚɞɚɥɢɰɚ�� ɢɦɟɟɬ� ©ɱɟɪɧɵɟ� ɝɥɚɡɚª�� ©ɛɥɟɞɧɵɟ� ɳɟɤɢ� ɟɟ� ɜɫɩɵɯɧɭɥɢ�� ɜ� ɱɟɪɧɵɯ� ɝɥɚɡɚɯ�
ɜɵɪɚɡɢɥɚɫɶ� ɦɭɤɚª� ©Ɋɚɫɤɨɥɶɧɢɤɨɜ� ɩɨɫɬɨɹɧɧɨ� ɦɭɱɚɟɬɫɹ�� ɫɦɨɬɪɹ� ɭɫɬɚɥɵɦɢ� ©ɱɟɪɧɵɦɢ�
ɝɥɚɡɚɦɢª�� ȼ� ɩɨɪɬɪɟɬɧɨɣ� ɠɢɜɨɩɢɫɢ� ɭ� Ⱦɨɫɬɨɟɜɫɤɨɝɨ� ɩɪɟɨɛɥɚɞɚɟɬ� ɛɟɥɵɣ� ɢɥɢ� ɠɟɥɬɨɜɚɬɵɣ�
ɰɜɟɬ�� Ʉɪɚɫɤɢ� ɧɚɦɟɪɟɧɧɨ� ɩɪɝɥɭɲɟɧɵ�� ɱɬɨ� ɩɨɞɱɟɪɤɢɜɚɟɬ� ɡɚɭɪɹɞɧɨɫɬɶ� ɩɟɪɫɨɧɚɠɟɣª�
©ɛɟɥɨɤɭɪª�� ©ɠɟɥɬɨɜɚɬɵɣª�� Ɉɧ� ɜɜɨɞɢɬ� ɫɥɨɠɧɵɟ� ɩɪɢɥɚɝɚɬɟɥɶɧɵɟ� ɫ� ɫɭɮɮɢɤɫɨɦ� ±ɨɜɚɬ��
ɜɵɪɚɠɚɸɳɢɦ� ɧɟɩɨɥɧɨɬɭ� ɩɪɢɡɧɚɤɚ�� ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ� ɰɜɟɬɚ� ɟɳɟ� ɛɨɥɶɲɟ� ɭɫɢɥɢɜɚɟɬɫɹ�
ɱɚɫɬɵɦ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɦɟɫɬɢɦɟɧɢɹ� ɤɚɤɨɣ-ɬɨ�� ©ɰɜɟɬ� ɨɛɨɟɜ� ɜ� ɝɨɫɬɢɧɢɰɟ� ɛɵɥ� ɤɚɤɨɣ-ɬɨ�
ɝɪɹɡɧɨ-ɠɟɥɬɵɣª�� 

ɋɢɦɜɨɥɢɤɚ�ɤɪɚɫɧɨɝɨ�ɰɜɟɬɚ�ɭ�Ɏ�Ɇ��Ⱦɨɫɬɨɟɜɫɤɨɝɨ�ɚɦɛɢɜɚɥɟɧɬɧɚ��ɫɜɹɡɚɧɚ�ɢ�ɫ�ɠɢɡɧɶɸ ɢ�
ɫɨ� ɫɦɟɪɬɶɸ� ɱɟɪɟɡ� ɨɛɪɚɡɵ� ɤɪɨɜɢ� ɢ� ɨɝɧɹ�� ɇɚɢɛɨɥɟɟ� ɢɧɬɟɧɫɢɜɧɨɟ� ɩɪɨɹɜɥɟɧɢɟ� ɠɢɡɧɢ�
ɩɪɢɜɨɞɢɬ� ɤ� ɟɟ� ɭɧɢɱɬɨɠɟɧɢɸ�� ©Ʉɪɚɫɧɨɟ�� ɧɭ� ɢ� ɧɚ� ɤɪɚɫɧɨɦ-ɬɨ ɤɪɨɜɶ� ɧɟɩɪɢɦɟɬɧɟɟ���ª� ± 
ɪɚɫɫɭɞɢɥ� Ɋɚɫɤɨɥɶɧɢɤɨɜ�� ɤɨɝɞɚ� ɫɨɜɟɪɲɢɥ� ɭɛɢɣɫɬɜɨ�� ɍ� Ʉɚɬɟɪɢɧɵ� ɂɜɚɧɨɜɧɵ� ɩɨɫɬɨɹɧɧɨ�
ɜɵɫɬɭɩɚɥɢ� ɧɚ� ɳɟɤɚɯ� ©ɤɪɚɫɧɵɟ� ɩɹɬɧɚª�� ɍ� ɩɶɹɧɨɝɨ� Ɇɚɪɦɟɥɚɞɨɜɚ� ɛɵɥɢ� ©ɤɪɚɫɧɨɜɚɬɵɟ�
ɝɥɚɡɤɢª�� ©Ʉɪɨɜɶ� ɯɥɵɧɭɥɚ�� ɤɚɤ� ɢɡ� ɨɩɪɨɤɢɧɭɬɨɝɨ� ɫɬɚɤɚɧɚ�� ɢ� ɬɟɥɨ� ɩɨɜɚɥɢɥɨɫɶ� ɧɚɜɡɧɢɱɶª��
©���ɩɨɥɟɡ� ɟɣ� ɜ� ɤɚɪɦɚɧ�� ɫɬɚɪɚɹɫɶ� ɧɟ� ɡɚɦɨɱɢɬɶɫɹ� ɬɟɤɭɳɟɸ� ɤɪɨɜɢɸª�� ©Ʉɪɨɜɢ� ɧɚɬɟɤɥɚ ɭɠɟ�
ɰɟɥɚɹ� ɥɭɠɚª�©Ⱥ� ɷɬɨ� ɤɪɨɜɶ ɜ� ɬɟɛɟ� ɤɪɢɱɢɬ�� ɗɬɨ� ɤɨɝɞɚ� ɟɣ� ɜɵɯɨɞɭ ɧɟɬ� ɢ� ɭɠɟ� ɩɟɱɟɧɤɚɦɢ�
ɡɚɩɟɤɚɬɶɫɹ� ɧɚɱɧɟɬ���ª� ©ə� ɜɟɫɶ� ɜ� ɤɪɨɜɢ! ± ɩɪɨɝɨɜɨɪɢɥ� ɫ� ɤɚɤɢɦ-ɬɨ� ɨɫɨɛɟɧɧɵɦ� ɜɢɞɨɦ�
Ɋɚɫɤɨɥɶɧɢɤɨɜª�� ɐɜɟɬ� ɤɪɨɜɢ� ɩɨɫɬɨɹɧɧɨ� ɧɚɩɨɦɢɧɚɟɬ� Ɋɚɫɤɨɥɶɧɢɤɨɜɭ� ɨ� ɫɨɞɟɹɧɧɨɦ� ɢɦ�
ɩɪɟɫɬɭɩɥɟɧɢɢ��ȼ�ɪɨɦɚɧɟ��©ɉɪɟɫɬɭɩɥɟɧɢɟ�ɢ�ɧɚɤɚɡɚɧɢɟª�ɤɪɚɫɧɵɣ�ɰɜɟɬ�ɪɟɚɥɢɡɭɟɬ�ɧɟ�ɩɪɹɦɨɟ�
ɫɜɨɟ� ɡɧɚɱɟɧɢɟ�� ɚ� ɦɟɬɚɮɨɪɢɱɟɫɤɨɟ� ©ɬɪɟɜɨɠɧɵɣ�� ɦɪɚɱɧɵɣ�� ɬɪɚɝɢɱɧɵɣ�� ɛɟɡɧɚɞɟɠɧɵɣª��
ɜɨɡɧɢɤɲɟɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ��ɚɤɬɭɚɥɢɡɚɰɢɢ�ɫɟɦɵ�©ɰɜɟɬɚ�ɤɪɨɜɢª��Ɂɚɬɟɦ�ɜ�ɬɟɤɫɬɟ�ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ�
ɦɟɞɥɟɧɧɵɣ� ɦɨɬɢɜ� ɪɚɡɪɭɲɟɧɢɹ� ɞɭɲɢ�� ɤɚɤ� ɛɵ� ɩɨɠɢɪɚɹ� Ɋɚɫɤɨɥɶɧɢɤɨɜɚ� ɢɡɧɭɬɪɢ�� ©Ⱥ� ɷɬɨ�
ɤɪɨɜɶ� ɜ� ɬɟɛɟ� ɤɪɢɱɢɬ�ª� Ɇɟɬɚɮɨɪɚ� ɢ� ɫɪɚɜɧɟɧɢɟ� ©ɤɪɨɜɶ� ɜ� ɬɟɛɟ� ɤɪɢɱɢɬª� ɢ� ©ɩɟɱɟɧɤɚɦɢ�
ɡɚɩɟɤɚɟɬɫɹª� ɫɢɦɜɨɥɢɡɢɪɭɸɬ� ɩɨɠɢɪɚɧɢɟ�� ɭɧɢɱɬɨɠɟɧɢɟ� ɝɥɚɜɧɨɝɨ� ɝɟɪɨɹ� ɢɡɧɭɬɪɢ�� ɭɛɢɣɫɬɜɨ�
ɧɟ�ɞɚɟɬ�ɟɦɭ�ɩɨɤɨɹ��ɤɚɤ�ɜ�ɨɝɧɟ��©����ɫ�ɧɚɫɥɚɠɞɟɧɢɟɦ�ɜɵɩɢɥ�ɡɚɥɩɨɦ�Ɋɚɫɤɨɥɶɧɢɤɨɜ�ɩɢɜɨ��ɤɚɤ�
ɛɭɞɬɨ� ɩɨɬɭɲɚɹ� ɨɝɨɧɶ� ɜ� ɝɪɭɞɢª�� ©���ɝɥɚɡɚ� ɟɝɨ� ɝɨɪɟɥɢ� ɥɢɯɨɪɚɞɨɱɧɵɦ� ɨɝɧɟɦ���ª��
©ɨɝɨɧɶ�ɫɜɟɪɤɧɭɜɲɢɣ�ɢɡ�ɝɥɚɡ�ɟɟ�ɜ�ɬɭ�ɦɢɧɭɬɭ����ɬɨɱɧɨ�ɨɛɠɟɝ�ɟɝɨ���ª��©���ɨɤɨɲɤɨ����ɛɥɢɫɬɚɜɲɟɟ��
ɬɨɱɧɨ� ɜ� ɩɥɚɦɟɧɢ���ª�� ©ɫɦɭɝɥɨɟ� ɥɢɰɨ� ɟɝɨ� ɪɚɡɝɨɪɟɥɨɫɶ���ª�� ©ɝɨɪɹɳɢɣ� ɜɡɝɥɹɞ� Ɋɚɫɤɨɥɶɧɢɤɨɜɚ�
ɝɨɬɨɜ� ɛɵɥ� ɢɫɩɟɩɟɥɢɬɶ� ɟɝɨª�� ©Ɉɝɪɨɦɧɵɣ�� ɤɪɭɝɥɵɣ��ɦɟɞɧɨ-ɤɪɚɫɧɵɣ�ɦɟɫɹɰ ɝɥɹɞɟɥ� ɩɪɹɦɨ� ɜ�
ɨɤɧɚª�� ȼɫɟ� ɷɬɢ� ɢ� ɦɧɨɠɟɫɬɜɨ� ɞɪɭɝɢɯ� ɩɪɢɦɟɪɨɜ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɞɥɹ� Ɏ�Ɇ��



 

Ⱦɨɫɬɨɟɜɫɤɨɝɨ� ɤɪɚɫɧɵɣ� ɰɜɟɬ� ɛɵɥ� ɝɥɭɛɨɤɨ� ɫɢɦɜɨɥɢɱɟɧ�� ɗɬɨ� ɰɜɟɬ� ɤɪɨɜɢ�� ɩɪɨɥɢɬɨɣ�
Ɋɚɫɤɨɥɶɧɢɤɨɜɵɦ�� ɗɬɨ� ɰɜɟɬ� ɥɢɯɨɪɚɞɤɢ�� ɨɯɜɚɬɢɜɲɟɣ� ɝɥɚɜɧɨɝɨ� ɝɟɪɨɹ�� ɗɬɨ� ɰɜɟɬ� ɥɢɰɚ�
Ʉɚɬɟɪɢɧɵ�ɂɜɚɧɨɜɧɵ��ɫɬɪɚɞɚɸɳɟɣ�ɱɚɯɨɬɤɨɣ�� 

ȿɫɥɢ�ɱɟɪɧɨɟ�ɫɜɹɡɵɜɚɟɬɫɹ�ɭ�Ɏ�Ɇ�Ⱦɨɫɬɨɟɜɫɤɨɝɨ�ɫ�ɧɟɱɢɫɬɶɸ��ɤɪɚɫɧɨɟ�± ɫ�ɤɪɨɜɶɸ��ɛɟɥɨɟ�
ɢ�ɝɨɥɭɛɨɟ�± ɫ�ɧɟɛɨɦ��ɬɨ�ɟɫɬɶ�ɜɫɟ�ɷɬɢ�ɰɜɟɬɨɨɛɨɡɧɚɱɟɧɢɹ�ɫɜɹɡɚɧɵ�ɫ�ɨɛɪɚɡɚɦɢ�ɢɥɢ�ɩɨɧɹɬɢɹɦɢ�
ɡɟɦɧɨɝɨ�ɦɢɪɚ� ɢɥɢ� ɧɟɛɟɫɧɨɝɨ�� ɬɨ� ɟɫɬɶ� ©ɱɟɥɨɜɟɱɟɫɤɨɝɨª� ɢɥɢ� ©ɛɨɠɟɫɬɜɟɧɧɨɝɨª�� ɬɨ�ɠɟɥɬɵɣ�
ɰɜɟɬ� ɫɜɹɡɚɧ� ɫ� ɛɨɥɟɡɧɶɸ�� ɡɚɫɬɨɟɦ�� ɫɬɚɪɨɫɬɶɸ�� ɇɚɩɪɢɦɟɪ�� ɰɜɟɬ� ɨɛɨɟɜ� ɜɨ� ɜɫɟɯ� ɤɜɚɪɬɢɪɚɯ�
ɩɟɪɫɨɧɚɠɟɣ�ɪɨɦɚɧɚ��©ɇɟɛɨɥɶɲɚɹ�ɤɨɦɧɚɬɚ�ɫ�ɠɟɥɬɵɦɢ ɨɛɨɹɦɢ����ɦɟɛɟɥɶ�ɢɡ�ɠɟɥɬɨɝɨ ɞɟɪɟɜɚ����
ɤɚɪɬɢɧɤɢ� ɜ� ɠɟɥɬɵɯ ɪɚɦɤɚɯ���ɠɟɥɬɚɹ ɦɟɛɟɥɶ� ɭ� ɉɨɪɮɢɪɢɹ� ɉɟɬɪɨɜɢɱɚ�� ���ɠɟɥɬɚɹ ɜɨɞɚ� ɜ�
ɠɟɥɬɨɦ ɫɬɚɤɚɧɟ�ɜ�ɤɨɧɬɨɪɟ���ª��ɋɥɨɜɨ�©ɠɟɥɱɶª ± ©ɨɛɳɟɫɥɚɜ�ɜɨɡɧɢɤɥɨ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɜɥɢɹɧɢɹ�
ɩɪɢɥɚɝɚɬ�ɠɟɥɬɵɣ� ɢɡ� ɡɴɥɱɶ�� ɤɨɬɨɪɨɟ� ɹɜɥɹɟɬɫɹ� ɩɪɨɢɡɜɨɞɧɵɦ� ɫ� ɩɨɦɨɳɶɸ� ɬɟɦɵ� ±ɶ�<i!� ɨɬ�
ɧɟɫɨɯɪɚɧɢɜɲɟɝɨɫɹ� ɩɪɢɥɚɝɚɬɟɥɶɧɨɝɨ� ɡɴɥɤɴ� ©ɡɟɥɟɧɵɣª� [4,ɫ����]�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɫɥɨɜɚ�
©ɠɟɥɬɵɣª�� ©ɠɟɥɱɶª� ɢ� ©ɡɟɥɟɧɵɣª� ɪɨɞɫɬɜɟɧɧɵɟ�� ɗɬɨ� ɩɨɡɜɨɥɹɟɬ� ɧɚɦ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ�
ɰɜɟɬɚ� ©ɠɟɥɬɵɣª�� ɫɥɨɜɚ� ©ɠɟɥɱɶª� ɢ� ©ɡɟɥɟɧɵɣª�� ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ� ɩɪɢ� ɩɨɪɬɪɟɬɧɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ� ɝɟɪɨɟɜ�� ɚ� ɬɚɤɠɟ� ɩɪɢ� ɨɩɢɫɚɧɢɢ� ɢɯ� ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɨɥɢɰɟɬɜɨɪɹɸɬ� ɫɨɛɨɣ�ɛɨɥɟɡɧɶ�ɢ� ɩɨɪɨɤ��Ɋɚɫɫɦɨɬɪɢɦ�ɩɪɢɦɟɪɵ�� ɭ�Ɇɚɪɦɟɥɚɞɨɜɚ� ©«ɠɟɥɬɨɟ, 
ɞɚɠɟ� ɡɟɥɟɧɨɜɚɬɨɟ ɨɬ� ɩɶɹɧɫɬɜɚ� ɥɢɰɨ«ª�� ɭ� ɉɨɪɮɢɪɢɹ� ɉɟɬɪɨɜɢɱɚª� ɥɢɰɨ� ɰɜɟɬɚ� ɛɨɥɶɧɨɝɨ, 
ɬɟɦɧɨ-ɠɟɥɬɨɝɨª�� ©ɛɥɟɞɧɨ-ɠɟɥɬɨɟ ɥɢɰɨª� ɭ� Ɋɚɫɤɨɥɶɧɢɤɨɜɚ� ɢ� Ʉɚɬɟɪɢɧɵ� ɂɜɚɧɨɜɧɵ�� ɭ�
Ɋɚɫɤɨɥɶɧɢɤɨɜɚ�ɩɨɫɥɟ�ɩɪɨɱɬɟɧɢɹ�ɩɢɫɶɦɚ�ɦɚɬɟɪɢ�©ɠɟɥɱɧɚɹ ɢ�ɡɥɚɹ�ɭɥɵɛɤɚ«ɡɦɟɢɥɚɫɶ ɩɨ�ɟɝɨ�
ɝɭɛɚɦ«ª��©ɇɚɫɬɹ�ɜɨɡɛɭɠɞɚɥɚ�ɜ�ɧɟɦ�ɠɟɥɱɶ ɢ�ɤɨɧɜɭɥɶɫɢɢª��Ɉɤɤɚɡɢɨɧɚɥɶɧɨɟ�ɭɩɨɬɪɟɛɥɟɧɢɟ�
ɝɥɚɝɨɥɚ� ©ɡɦɟɢɥɚɫɶª� ɩɨɦɨɝɚɟɬ� ɜɫɤɪɵɬɶ� ɜɧɭɬɪɟɧɧɟɟ� ɫɨɫɬɨɹɧɢɟ� ɝɟɪɨɹ�� Ƚɥɚɝɨɥ� ©ɡɦɟɢɥɚɫɶª�
ɨɛɪɚɡɨɜɚɧ� ɨɬ� ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ� ©ɡɦɟɣª� ɢ� ɧɟɫɟɬ� ɜ� ɫɟɛɟ� ɧɟɝɚɬɢɜɧɭɸ� ɨɰɟɧɤɭ�� ©Ɂɦɟɣª� ɫ�
ɞɪɟɜɧɢɯ�ɜɪɟɦɟɧ�ɫɜɹɡɚɧ�ɫ�ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ�ɨ�ɫɭɳɟɫɬɜɟ�ɧɢɡɦɟɧɧɨɦ��ɤɨɜɚɪɧɨɦ�ɢ�ɜ�ɬɨ�ɠɟ�ɜɪɟɦɹ�
ɝɪɨɡɧɨ-ɦɨɝɭɳɟɫɬɜɟɧɧɨɦ��ɂɫɤɨɧɧɵɣ�ɫɬɪɚɯ�ɩɟɪɟɞ�ɡɦɟɹɦɢ�ɠɢɜɟɬ�ɢ�ɞɨ�ɫɢɯ�ɩɨɪ�ɜ�ɩɨɞɫɨɡɧɚɧɢɢ�
ɱɟɥɨɜɟɤɚ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɜ� ɦɢɮɨɥɨɝɢɢ� ɞɪɟɜɧɢɯ� ɡɦɟɣ� ɛɵɥ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɷɦɛɥɟɦɨɣ�
ɹɡɵɱɟɫɤɢɯ�ɛɨɝɨɜ��Ɂɦɟɣ�ɛɵɥ�ɛɨɝɨɦ�ɩɥɨɞɨɪɨɞɢɹ�ɢ�ɨɞɧɨɜɪɟɦɟɧɧɨ�± ɪɚɡɪɭɲɟɧɢɹ�ɢ�ɏɚɨɫɚ��ȼ�
ɛɢɛɥɟɣɫɤɨɦ� ɫɨɡɧɚɧɢɢ� ɛɨɝɨɨɬɫɬɭɩɧɢɱɟɫɬɜɨ� ɚɫɫɨɰɢɢɪɨɜɚɥɨɫɶ� ɹ� ɹɡɵɱɟɫɤɢɦ� ɫɨɛɥɚɡɧɨɦ�� ɢ 
ɡɦɟɣ��ɤɚɤ�ɚɬɪɢɛɭɬ�ɛɨɝɨɜ�ɩɥɨɞɨɪɨɞɢɹ��ɫɬɚɥ�ɫɢɦɜɨɥɨɦ�ɡɥɚ��ɩɪɨɬɢɜɥɟɧɢɹ�ɢɫɬɢɧɧɨɦɭ�Ȼɨɝɭ� 

ɇɚɥɢɱɢɟ� ɨɬɬɟɧɤɨɜ� ɜ� ɪɨɦɚɧɟ� ɜɵɪɚɠɟɧɨ� ɞɜɭɦɹ� ɫɩɨɫɨɛɚɦɢ�� ɩɪɢɥɚɝɚɬɟɥɶɧɵɦɢ� ɬɢɩɚ�
©ɫɜɟɬɥɨ-ª�� ©ɬɟɦɧɨ-ª� ɢ� ɫɭɮɮɢɤɫɨɦ� ±ɨɜɚɬ�� ɭɤɚɡɵɜɚɸɳɢɦ� ɧɚ� ɫɥɚɛɭɸ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɰɜɟɬɚ��
©«ɥɢɰɨ� Ɇɚɪɦɟɥɚɞɨɜɚ ɬɟɦɧɨ-ɠɟɥɬɨɝɨª�� ɜɨɥɨɫɵ� Ɋɚɫɤɨɥɶɧɢɤɨɜɚ�� Ⱦɭɧɢ�� Ʉɚɬɟɪɢɧɵ�
ɂɜɚɧɨɜɧɵ�©ɬɟɦɧɨ-ɪɭɫɵɟª�� ©ɫɜɟɬɥɨ-ɜɵɛɪɢɬɵɣ�ɩɨɞɛɨɪɨɞɨɤª�ɭ�Ʌɭɠɢɧɚ��ɋɜɢɞɪɢɝɚɣɥɨɜ�ɛɵɥ�
©ɫɨ� ɫɜɟɬɥɨ-ɛɟɥɨɤɭɪɨɸ�ɛɨɪɨɞɨɣª��Ɇɚɪɦɟɥɚɞɨɜ�ɛɵɥ� ©ɫ�ɠɟɥɬɵɦ��ɞɚɠɟ� ɡɟɥɟɧɨɜɚɬɵɦ�ɥɢɰɨɦ��
«ɭ� ɧɟɝɨ� ɫɢɹɥɢ� ɤɪɨɲɟɱɧɵɟ«�� ɧɨ� ɨɞɭɲɟɜɥɟɧɧɵɟ ɤɪɚɫɧɨɜɚɬɵɟ� ɝɥɚɡɤɢª�� ɤɜɚɪɬɚɥɶɧɵɣ�
ɧɚɞɡɢɪɚɬɟɥɶ�ɛɵɥ�©ɫ�ɪɵɠɟɜɚɬɵɦɢ�ɭɫɚɦɢª� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɰɜɟɬ� ɢɝɪɚɟɬ� ɧɟɦɚɥɨɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɨ-
ɚɜɬɨɪɫɤɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ�� ɱɬɨ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɩɨɩɵɬɤɟ� ɩɟɪɟɞɚɬɶ� � ɬɨɧɱɚɣɲɢɟ� ɨɬɬɟɧɤɢ� ɢ�
ɰɜɟɬɨɜɵɟ� ɧɸɚɧɫɵ� ɨɤɪɭɠɚɸɳɟɝɨ� ɦɢɪɚ�� Ɍɚɤ�� ɬɟɦɚɬɢɱɟɫɤɚɹ� ɝɪɭɩɩɚ� ©ɰɜɟɬª� ɜ� ɪɨɦɚɧɟ�
Ɏ�Ɇ�Ⱦɨɫɬɨɟɜɫɤɨɝɨ� ©ɉɪɟɫɬɭɩɥɟɧɢɟ� ɢ� ɧɚɤɚɡɚɧɢɟª� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɤɚɤ� ɨɛɳɟɹɡɵɤɨɜɵɦɢ� �ɢɯ�
ɦɟɧɶɲɟ��� ɬɚɤ� ɢ� ɤɨɧɬɟɤɫɬɭɚɥɶɧɵɦɢ� ɚɧɬɨɧɢɦɚɦɢ�� ȼ� ɚɧɬɨɧɢɦɢɱɟɫɤɢɟ� ɨɬɧɨɲɟɧɢɹ� ɭ� ɚɜɬɨɪɚ�
ɜɫɬɭɩɚɸɬ� ɮɚɤɬɢɱɟɫɤɢ� ɥɸɛɵɟ� ɰɜɟɬɚ�� ɱɬɨ� ɜ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɬɪɭɞɧɹɟɬ� ɜɵɹɜɥɟɧɢɟ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɩɪɢɡɧɚɤɚ�� ɥɟɠɚɳɟɝɨ� ɜ� ɨɫɧɨɜɟ� ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ�
ɦɨɬɢɜɚɰɢɸ� ɤɨɧɬɪɚɫɬɚ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɩɨɦɨɝɚɟɬ� ɫɨɱɟɬɚɧɢɟ� ɫɥɨɜ� ± ɥɟɤɫɢɱɟɫɤɨɟ� ɨɤɪɭɠɟɧɢɟ�
ɨɩɩɨɡɢɰɢɢ��ɤɨɧɬɟɤɫɬ�� 

ɉɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɟ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɧɟ� ɚɧɬɨɧɢɦɢɱɟɫɤɨɣ� ɩɚɪɨɣ�� ɚ�
ɫɟɦɚɧɬɢɱɟɫɤɢɦ� ɩɨɥɟɦ� ɚɧɬɨɧɢɦɨɜ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ� ɞɢɫɬɚɧɬɧɵɦ� ɪɚɫɩɨɥɨɠɟɧɢɟɦ�
ɤɨɦɩɨɧɟɧɬɨɜ�ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɹ� 

ȼɫɟ� ɫɥɨɜɚ� ± ɰɜɟɬɨɨɛɨɡɧɚɱɟɧɢɹ�ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ�� ɢɫɩɨɥɶɡɨɜɚɜ� ɰɜɟɬɨɜɨɣ� ɫɩɟɤɬɪ�� � ɧɚ�
ɬɟɦɧɵɟ�ɢ�ɫɜɟɬɥɵɟ�ɰɜɟɬɨɜɵɟ�ɨɛɪɚɡɵ��ɋɜɟɬɥɵɟ��ɨɥɢɰɟɬɜɨɪɹɸɳɢɟ�ɞɨɛɪɨɟ�ɧɚɱɚɥɨ��ɧɟɛɟɫɧɨɟ�± 
ɷɬɨ� ɨɛɪɚɡɵ� ɢ� ɩɟɪɫɨɧɚɠɢ� ɨɬɤɪɵɬɵɟ�� ɱɢɫɬɵɟ�� ɧɚɢɜɧɵɟ�� Ʉ� ɬɟɦɧɵɦ� ɨɛɪɚɡɚɦ� ɢ� ɩɟɪɫɨɧɚɠɚɦ��
ɫɤɪɵɬɧɵɦ� ɢ� ɡɚɝɚɞɨɱɧɵɦ�� ɨɥɢɰɟɬɜɨɪɹɸɳɢɦ� ɬɟɦɧɨɟ� ɧɚɱɚɥɨ�� ɡɟɦɧɨɟ�� ɨɬɧɨɫɹɬɫɹ� ɬɪɢ�
ɩɟɪɫɨɧɚɠɚ�� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɨɬɨɪɵɯ� ɫɨɜɩɚɞɚɸɬ�� Ɂɨɪɤɨ� ɜɝɥɹɞɵɜɚɹɫɶ� ɜ� ɩɪɟɞɦɟɬɵ�



 

ɦɚɤɪɨɦɢɪɚ�� Ɏ�Ɇ�Ⱦɨɫɬɨɟɜɫɤɢɣ� ɫɬɪɟɦɢɬɫɹ� ɨɬɪɚɡɢɬɶ� ɢɯ� ɜ� ɫɜɨɟɣ� ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ� ɤɚɪɬɢɧɟ�
ɦɢɪɚ� ɜɨ� ɜɫɟɣ� ɩɨɥɧɨɬɟ�� ɫɬɪɟɦɢɬɫɹ� ɩɪɢɞɚɬɶ� ɫɭɛɫɬɚɧɰɢɨɧɚɥɶɧɵɦ� ɫɭɳɧɨɫɬɹɦ� ɰɜɟɬɨɜɵɟ�
ɤɚɱɟɫɬɜɚ��ɫɜɨɣɫɬɜɚ��ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ɂɭɛɨɜɚ�Ʌ�ȼ��ɉɨɷɡɢɹ�Ɇ��ɐɜɟɬɚɟɜɨɣ��Ʌɢɧɝɜɢɫɬɢɱɟɫɤɢɣ�ɚɫɩɟɤɬ�- Ʌ�������� 
2. Ⱦɨɫɬɨɟɜɫɤɢɣ�Ɏ�Ɇ��ɉɪɟɫɬɭɩɥɟɧɢɟ�ɢ�ɧɚɤɚɡɚɧɢɟ��Ȼɟɞɧɵɟ�ɥɸɞɢ��Ɋɨɦɚɧɵ��Ⱦɹɞɸɲɤɢɧ�

ɫɨɧ�� ɉɨɜɟɫɬɶ� �Ɇ��� �������� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɜɫɟ� ɩɪɢɦɟɪɵ� ɜ� ɪɚɛɨɬɟ� ɩɪɢɜɨɞɹɬɫɹ� ɩɨ� ɷɬɨɦɭ�
ɢɡɞɚɧɢɸ� 

3. ȼɫɟ�ɬɨɥɤɨɜɚɧɢɹ�ɩɪɢɜɟɞɟɧɵ��ɢɡ�©ɋɥɨɜɚɪɹ�ɪɭɫɫɤɨɝɨ�ɹɡɵɤɚª�Ɉɠɟɝɨɜɚ�ɋ�ɂ��- Ɇ�������� 
���ɒɚɧɫɤɢɣ�ɇ�Ɇ���ɂɜɚɧɨɜ�ȼ�ȼ��ɒɚɧɫɤɚɹ�Ɍ�ȼ��Ʉɪɚɬɤɢɣ�ɷɬɢɦɨɥɨɝɢɱɟɫɤɢɣ�ɫɥɨɜɚɪɶ��ɢɡɞ-

ɟ��-ɟ�ɢɫɩɪ��ɢ�ɞɨɥɨɥɧ��± Ɇ�������� 
 

 

 

 

 

  

 

Annotation 

The main meanin

division between evil and kindness. The author- Sugirbekova S.R. reviews colourful concepts: 

red, yellow, black, white, green, blue.  

Keywords: concept, oppositions of conceptual color. 
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Ɇɟɧ� ɚɫɩɢɪɚɧɬɭɪɚɞɚ� ɨԕɵɩ� ɠԛɪɝɟɧ� ɤɟɡɿɦɞɟ� ԑɵɥɵɦɢ� ɠԝɦɵɫɩɟɧ� Ʌɟɧɢɧɝɪɚɞ� ԕɚɥɚɫɵɧɚ�
ɚɪɧɚɣɵ� ɛɚɪɵɩ� Ʉɟԙɟɫ� Ɉɞɚԑɵɧɵԙ� Ȼɚɬɵɪɵ� Ԥɥɢɹ� Ɇɨɥɞɚԑԝɥɨɜɚ� ɨԕɵԑɚɧ� ʋ���� ɦɟɤɬɟɩɬɟ�
ɛɨɥɞɵɦ��Ȼԝɥ������ɠɵɥɵ�ɲɿɥɞɟ�ɚɣɵ�ɟɞɿ��ȿɧɞɿ�ɫɨɥ�ɿɡɞɟɧɿɫ�ɠԧɧɿɧɞɟ�ɯɚɛɚɪɥɚɦɚԕɩɵɧ�>�@ 

Ԥɥɢɹ�Ɇɨɥɞɚԑԝɥɨɜɚ������ɠɵɥɵ����ɫԥɭɿɪɞɟ�Ⱥԕɬԧɛɟ�ɨɛɥɵɫɵ�Ԕɨɛɞɚ�ɚɭɞɚɧɵɧɞɚԑɵ�Ȼԝɥɚԕ�
ɚɭɵɥɵɧɞɚ� ɇԝɪɦԝɯɚɦɟɞ� ɋɚɪԕԝɥɨɜ� ɩɟɧ� Ɇɚɪɠɚɧ Ɇɨɥɞɚԑԝɥɨɜɚɧɵԙ� ɠɚɧԝɹɫɵԙɞɚ� ɞԛɧɢɟɝɟ�
ɤɟɥɝɟɧ��Ȼԝɥɚԕ�ɚɭɵɥɵ�ɬɚɛɢԑɚɬɵ�ɬɚɦɚɲɚ�ɤԧɪɤɟɦ�ɚɥԕɚɩɬɚ�ɨɪɧɚɥɚɫԕɚɧ��ȿɥɝɟɡɟɤ�ɬɟ�ԧɬɤɿɪ��ԧɠɟɬ�
ԕɵɡ� ɛɚɥɚ� ɫɨɥ� ɤɟɡɞɟɝɿ� ɤɨɥɯɨɡɲɵ-ɚɭɵɥɞɚɫɬɚɪɵɧɵԙ� ɤԧɛɿɧɿԙ-ɚԕ� ɟɫɿɧɞɟ� ɛɨɥɚɬɵɧ�� Ⱥɬɚ-ɚɧɚɫɵ�



 

ԕɚɣɬɵɫ� ɛɨɥԑɚɧ� ɫɨԙ� ɧɚԑɚɲɵɫɵ� Ԥɭɛԥɤɿɪ� Ɇɨɥɞɚԑԝɥɨɜɬɵԙ� ԕɨɥɵɧɞɚ� ɬԥɪɛɢɟɥɟɧɞɿ�Ԥɭɛԥɤɿɪ�
ԕɵɡɦɟɬ� ɛɚɛɵɦɟɧ� ɛɿɪ� ԕɚɥɚɞɚɧ� ɛɿɪ� ԕɚɥɚԑɚ� ɤԧɲɿɩ� ɠԛɪɟɞɿ�� ɋɨɥɚɣ� ɛɨɥԑɚɧɞɵԕɬɚɧ� Ԥɥɢɹ�
Ʌɟɧɢɧɝɪɚɞɬɵԙ�ʋ��- ɨɪɬɚ�ɦɟɤɬɟɛɿɧɞɟ��ԕɚɡɿɪ����-ɲɵ��ɨԕɢɞɵ� 

ɋɨԑɵɫ�ɛɚɫɬɚɥԑɚɧɞɚ�ɧɚԑɚɲɵɫɵ�Ԥɭɛԥɤɿɪɝɟ�ɛԝɥ�ԕɚɥɚɞɚɧ�ɤɟɬɭɿɧ�ɬɚɥɚɩ�ɟɬɤɟɧɞɟ�ɨɥ�Ԥɥɢɹԑɚ��
©ɋɟɧ� ɞɟ� ɠɢɧɚɥ�� ɛɿɡɛɟɧ� ɛɿɪɝɟ� ɛɨɥɚɫɵԙª� ɞɟɝɟɧɞɟ�� ԕɚɣɫɚɪ� ԕɵɡ�� ©ȿɲԕɚɣɞɚ� ɛɚɪɦɚɣɦɵɧ�� ɛԝɥ�
ɦɟɧɿԙ�ɬɭԑɚɧ�ԕɚɥɚɦª��- ɞɟɩ�ԕɚɥɵɩ�ԕɨɣԑɚɧ� 

Ԥɥɢɹ� ɨԕɵԑɚɧ� ʋ140-ɲɵ ɦɟɤɬɟɩ� Ȼɨɥɶɲɚɹ� Ɉɯɨɬɢɧɫɤɚɹɞɚ� ɨɪɧɚɥɚɫԕɚɧ�� Ɉɧɵԙ�
ɜɟɫɬɢɛɸɥɿɧɞɟɝɿ�ɦɪɚɦɨɪ�ɦɟɦɨɪɢɚɥɞɵ�ɬɚԕɬɚɞɚ�ɚɥɬɵɧ�ԥɪɿɩɬɟɪɦɟɧ��©ɋɨɜɟɬ�ɨɞɚԑɵɧɵԙ�Ȼɚɬɵɪɵ�
Ԥɥɢɹ�Ɇɨɥɞɚԑԝɥɨɜɚ�ɨɫɵɧɞɚ�ɨԕɵԑɚɧª�-  ɞɟɩ�ɠɚɡɵɥԑɚɧ��Ɇɟɤɬɟɩɬɟ�Ԥɥɢɹԑɚ�ɚɪɧɚɥԑɚɧ�ɦԝɪɚɠɚɣ�
ɛɚɪ��Ɉɧɞɚ�Ԥɥɢɹɧɵԙ�ɫɭɪɟɬɿ�� ԝɫɬɚԑɚɧ� ɡɚɬɬɚɪɵ�� ɫɨԑɵɫ�ԕԝɪɚɥɞɚɪɵ��ɦɟɤɬɟɩɬɟɝɿ� ԕԝɠɚɬɬɚɪɵ�ɬ�ɬ��
ɤԧɡ�ɬɚɪɬɚɞɵ��Ɉɥ�ɦɟɤɬɟɩɬɟ�ɨԕɵԑɚɧ�ɲɚԑɵɧɞɵ�ɫɵɧɵɩ�ɫɬɚɪɨɫɬɚɫɵ��ɩɢɨɧɟɪ�ɜɨɠɚɬɵɣɵ�ɛɨɥԑɚɧ��
ԝɣɵɦɞɚɫɬɵɪɭɲɵɥɵԕ�ԕɚɛɿɥɟɬɿɦɟɧ�ԕɚɬɚɪ�ɚɣɵɪɵԕɲɚ�ɚɞɚɥ��ɬɭɪɚɲɵɥ��ɦɟɣɿɪɦɚɧ��ɟԙɛɟɤ�ɫԛɣɝɿɲ�
ԥɪɿ� ɛɚɬɵɥ� ɛɨɥԑɚɧ�� Ɉɫɵɧɞɚɣ� ɦɿɧɟɡɞɟɦɟɥɟɪɞɿ� ɨɧɵԙ� ԕɚɪɬ� ɦԝԑɚɥɿɦɞɟɪɿ� Ƚ�ɇ�ȿɧɞɨɝɭɪɨɜɚ��
Ʌ�ɋ�ɐɚɬɭɪɨɜɚ��Ɇ�Ⱥ�Ƚɨɥɭɛɟɜɚɧɵԙ�ɟɫɬɟɥɿɤɬɟɪɿɧɟɧ�ɨԕɭԑɚ�ɛɨɥɚɞɵ�>�@ 

Ԥɥɢɹ� ɬԥɪɛɢɟɥɟɧɝɟɧ� ɛɚɥɚɥɚɪ� ԛɣɿ� �����ɠɵɥɵ� ɧɚɭɪɵɡɞɚ�əɪɨɫɥɚɜɥɶ� ɨɛɥɵɫɵ��ɇɟɤɪɚɫɨɜ�
ɚɭɞɚɧɵɧɞɚԑɵ�ȼɹɬɫɤɨɟ�ɫɟɥɨɫɵɧɚ�ɤԧɲɿɪɿɥɟɞɿ�>�@�Ɇԝɧɞɚ�ɨɥ�Ɋɵɛɲɢɤ�ԥɭɟ�ɬɟɯɧɢɤɭɦɵɧɚ�ɨԕɭԑɚ�
ɬԛɫɿɩ�� ԛɲ� ɚɣ� ɨԕɵԑɚɧ� ɫɨԙ� ɛɚɣԕɚɭ� ɠɚɪɵɫɵɧɞɚ� ԧɬɟ� ɠɚԕɫɵ� ɛɚԑɚ� ɚɥɞɵ�� ɋɨɧɚɭ� ɛɚɣɬɚԕ� ԕɚɡɚԕ�
ɠɟɪɿɧɞɟɝɿ�Ȼԝɥɚԕ�ɚɭɵɥɵɧɵԙ�ɬɚɥɞɵɪɦɚɲ�ɤɟɥɝɟɧ��ԧɠɟɬ��ɟɪ�ɠԛɪɟɤ�ԕɵɡɵ ɨɫɵɥɚɣɲɚ�ɦɟɪɝɟɧɞɟɪ�
ɦɟɤɬɟɛɿɧ� ɛɿɬɿɪɟɞɿ�� ����� ɠɵɥɞɵԙ� � ɦɚɦɵɪɵɧɞɚ� Ԥɥɢɹ� ԥɫɤɟɪɢ� ɤɨɦɢɫɫɚɪɢɚɬԕɚ� � ԧɡ� ɬɿɥɟɝɿɦɟɧ�
ɦɚɣɞɚɧԑɚ�ɠɿɛɟɪɭɿɧ�ԧɬɿɧɿɩ�ɚɪɵɡ�ɛɟɪɞɿ��ɋɨɥ�ɠɵɥɞɵԙ�ԕɚɡɚɧ�ɚɣɵɧɵԙ�ɛɚɫɵɧɚ�ɞɟɣɿɧ-ɚԕ�Ԥɥɢɹ����
ɮɚɲɢɫɬɿԙ�ɤԧɡɿɧ�ԕԝɪɬԕɚɧ�>�@ 

�����ɠɵɥɞɵԙ�ɠɟɥɬɨԕɫɚɧɵ�ԧɬɟ�ɚɹɡɞɵ�ɛɨɥɞɵ�ɫɨɧɞɚ�ɠɚɭɵɧɝɟɪɥɟɪ�ɬɟɤ�ɠɚɭɦɟɧ�ɲɚɣԕɚɫɬɚ�
ɠɵɥɵɧɵɩ�ɚɥɦɚɫɚԕ����ɞɟɩ�ԥɡɿɥɞɟɣɬɿɧ��Ʉɚɡɚɱɢɯɚ�ɞɟɪɟɜɧɹɫɵɧ�ɠɚɭɞɚɧ�ɛɨɫɚɬɭ�ԛɲɿɧ�ɬɟɦɿɪ�ɠɨɥ�
ɬɨɪɚɛɵɧ�ɤɟɫɿɩ�ɬɚɫɬɚɭɞɵ�ԝɣԑɚɪԑɚɧ��Ʉɟɧɟɬ�ɲɚɛɭɵɥ�ɛɚɫɬɚɥɞɵ��Ȼɚɫԕɵɧɲɵɥɚɪɞɵԙ�ɨԕ�ɧԧɫɟɪɿɧɿԙ�
ɬɨɥɚɫɬɚԑɚɧ�ɲɚԑɵɧ�ɤԛɬɿɩ�ɬԝɪԑɚɧ�ɠɚɭɵɧɝɟɪ�ԕɵɡ�©Ɉɬɚɧ�ԛɲɿɧ�ª�ɞɟɩ�ɚɣԕɚɣ�ɫɚɥɵɩ��ɛɚɬɚɥɶɨɧɞɵ�
ɫɨԙɵɧɚɧ� ɟɪɬɟ� ɚɥԑɚ� ԝɦɬɵɥɞɵ�� Ȼԝɥ� ɲɚɣԕɚɫɬɚ� Ԥɥɢɹ� ��� ɮɚɲɢɫɬɿԙ� ɤԧɡɿɧ� ɠɨɣɞɵ�� ԧɡɿ� ɠɟԙɿɥ�
ɠɚɪɚԕɚɬɬɚɧɞɵ� 

�����ɠɵɥɵ����ԕɚԙɬɚɪɞɚ�ɠɚɭ�ɫɨɥɞɚɬɬɚɪɵ�ɬɪɚɧɲɟɹԑɚ�ԧɬɭɝɟ�ɦԛɦɤɿɧɞɿɤ�ɚɥɞɵ��ԕɨɥɦɚ-ԕɨɥ�
ɤɟɫɤɿɥɟɫ� ɛɚɫɬɚɥɞɵ�� Ԥɥɢɹ� ɚɜɬɨɦɚɬɵɧɚɧ� ɞԥɥɞɟɩ� ɚɬɵɩ�� ɮɚɲɢɫɬɟɪɞɿ� ɫԝɥɚɬɭɦɟɧ� ɛɨɥɞɵ�>�@�
Ԧɤɿɧɿɲɤɟ� ɨɪɚɣ�� ɛԝɥ� ɠɨɥɵ� ɬɭ� ɫɵɪɬɵɧɚɧ� ɠɚɪɚɥɚɧɞɵ�� ɞɟɝɟɧɦɟɧ� ɛɚɪ� ɤԛɲɿɧ� ɠɢɧɚɩ�� ɫɨɥ�
ɮɚɲɢɫɬɿɤ� ɨɮɢɰɟɪɞɿ� ɬɨɩɵɪɚԕɬɵ� ԕԝɲɚ� ԕԝɥɚɬɬɵ�� Ԧɡɿ� ԧɬɟ� ԕɚɬɬɵ� ɠɚɪɚɥɚɧɞɵ�� Ɇɚɣɞɚɧɞɚɫ�
ɠɨɥɞɚɫɬɚɪɵ� ɚɦɚɧ� ɫɚԕɬɚɩ� ԕɚɥɭ� ɦɚԕɫɚɬɵɦɟɧ� � ԧɡ� ԕɚɧɞɚɪɵɧ� ԝɫɵɧԑɚɧɵɦɟɧ�� ɚɦɚɧ� ɫɚԕɬɚɩ�
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ɢɝɿɥɿɤɬɿ�ɿɫɿɧɟ�ɠɟɝɭ�ɟɞɿ��Ɉɫɵ�ɬɚɦɚɲɚ�ԕɵɡ�ɬɭɪɚɥɵ�ԕɚɡɚԕɫɬɚɧɞɵԕɬɚɪԑɚ�ɚɣɬɵɩ�ɛɟɪɿԙɿɡɞɟɪ��Ɉɧɵԙ�
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Annotation 

The main sign of the patriotizm of   youthters  of  upbringing the knowledge of row fond of 

native land, country, earth. It is a teacher s  and parents educations was very high. Nowadays 

the life is not easy for us. Because affair of youthters specialists  of row upbringing the main 

problems responsible, on the high degrees deliver aim.   

Key words: Native land, country, patriot, fighter, division, gunner, soldier, the technics of 

soldier, fence, price, hono, volition, fascist. 
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NEW  APPROACHES  AT  TRANSITION  TO  A  QU LITY  EDUCATION 

 
Annotation 

Introduction of electronic training brings deep changes in an education system since a 

kindergarten to higher education. In electronic training the simple textbook turns to interactive 

system of training. Thus study becomes much more interesting, and progress above. 

Keywords: electronic training, educational memory system, the target state award, a labor 

market. 
 
The problem put by the Head of the state ± to pass to new quality of formation despite 

some difficulties, new achievements are already known. Implementation of a government 
program of a development of education on 2013 ± 2020, are in a short space of time introduced 
tens basic innovations. Among these achievement by the most successful are ± electronic 
instruction, a quality control at the national level, absolutely new system improvement of 
professional skill of teachers under the program of the Cambridge university, independent 
certification of graduates of colleges and high schools, and also the annual invitation more than 
1000 best professors and optimization of a high school network.  

Today a heading ɟ ± learning (electronic instruction) brings in changes to formation 
process at all levels ± from a kindergarten to high school. Thus simple textbook turns to the 
interactive training system, capable to communicate with the person, to ask questions, to explain 
not clear, to study the interesting more deeply. It is supplemented with modern multimedia 
possibilities ± lectures and lessons of the most skilled teachers and scientists, a drawing and 
video. Thus, study becomes much more interesting. In the developed countries where it is widely 
used ɟ ± learning, progress rises on 15 - 20 %. Here a lot of vanguard, despite heavy expenses, 
the state there is on a mass heading of the given system, behind it a new quality of formation. In 
the area of it is turned out more 7,5 thousand digital educational resources ± electronic textbooks 
and grants, video lessons, electronic books. In the future, under all program of instruction there 
will be modern interactive materials. 

Feeding into independent certifications of graduates professionally ± technical institutions 
is the time demand. It is not enough qualified masters of in-service training, their pore it is 
difficult to keep in colleges as there it is less the than salary, than on manufacture. Preparation of 
students should match to demands of employers. At present the new system of qualification in 
the country is created. World experience is analyzed everywhere on its basis are developed 
national and branch frameworks of qualification. With participation of employers professional 
standards are created. They switch on base demands of employers to specialists of each skill 
level, the list of that they should know, be able, what problems to overcome. The given demands 
should become a basis of preparation of specialists in colleges. 

Acknowledging of their qualification will be is spent not by educational institutions, but 
employers. It is necessary to notice that the Ministry of education the advanced approach takes 
root into educational process. In the country the dual system of training widely extends. Here the 
student spends a considerable part of study not in college, but on manufacture. To this new 
approach of training at present are connected about 100 enterprises. On the instructions of the 
President of the country responsibility for employment of graduates is assigned to local 
authorities.  

Lately there is an escalating of the state grants. The state grants are allocated for training in 
doctoral studies and partially in a magistracy. And also in addition to it there is a state 
educational memory system (SEMS). Overall objective SEMS ± to expand availability of 
formation, to facilitate ɤɚzakh people accumulation of means for training in high schools and 



 

colleges. In addition to usual percent on the deposit, the target state award at a rate of 5 % a year, 
and for a number of categories the population - 7 % is entered. It is possibility of expansion of 
training of children at a low prosperity of a family. Thus the state puts not on quantity of 
graduates, and on quality of their preparation and a demand economy. Quality education there, 
where strong teachers, modern material base and effective communication with a labor market 
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and the formed expert with the present knowledge, potential orientation to a real labor market. In 
the area of Ministry of education it is turned out more 7.5 thousand digital educational resources 
± electronic textbooks and grants, video lessons, electronic books. In the future, under all 
program modern interactive materials will be used. 

The above-stated approaches to quality education give confidence on a safe result should 
move ahead, differently it will not be possible to sustain a universal competition and to enter into 
number of the developed countries in the world.  
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