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ɈɌɁɕȼ 
ɧɚ�ɚɜɬɨɪɟɮɟɪɚɬ�ɞɢɫɫɟɪɬɚɰɢɢ�Ɇɨɝɭɧɨɜɚ�əɪɨɫɥɚɜɚ�Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɚ� 
«ɉɢɤɨɫɟɤɭɧɞɧɵɟ�ɢɦɩɭɥɶɫɵ�ɞɟɮɨɪɦɚɰɢɢ�ɜ�ɧɚɧɨɫɬɪɭɤɬɭɪɚɯ�ɞɢɨɤɫɢɞɚ�
ɜɚɧɚɞɢɹ ɫɨ�ɫɜɟɪɯɛɵɫɬɪɵɦ�ɮɚɡɨɜɵɦ�ɩɟɪɟɯɨɞɨɦ», ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɧɚ�
ɫɨɢɫɤɚɧɢɟ�ɭɱɟɧɨɣ�ɫɬɟɩɟɧɢ�ɤɚɧɞɢɞɚɬɚ�ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɧɚɭɤ 
ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ�������©Ɏɢɡɢɤɚ�ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹª� 
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Ɍɟɦɚɬɢɤɚ� ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ� ɪɚɛɨɬɵ� Ɇɨɝɭɧɨɜɚ�ə��Ⱥ�� ɩɨɫɜɹɳɟɧɚ�
ɩɢɤɨɫɟɤɭɧɞɧɨɣ� ɚɤɭɫɬɢɤɟ� –� ɨɛɥɚɫɬɢ� ɮɢɡɢɤɢ� ɬɜɟɪɞɨɝɨ� ɬɟɥɚ��
ɢɫɫɥɟɞɭɸɳɟɣ� ɩɢɤɨɫɟɤɭɧɞɧɵɟ� ɢɦɩɭɥɶɫɵ� ɤɨɝɟɪɟɧɬɧɵɯ�
ɚɤɭɫɬɢɱɟɫɤɢɯ� ɮɨɧɨɧɨɜ� �ɢɦɩɭɥɶɫɵ� ɞɟɮɨɪɦɚɰɢɢ��� ɑɚɫɬɨɬɵ�
ɚɤɭɫɬɢɱɟɫɤɢɯ� ɮɨɧɨɧɨɜ� ɜ� ɬɚɤɢɯ� ɢɦɩɭɥɶɫɚɯ� ɥɟɠɚɬ� ɜ� ɞɢɚɩɚɡɨɧɟ�
ɞɟɫɹɬɤɨɜ-ɫɨɬɟɧ� ɝɢɝɚɝɟɪɰ�� ɢ� ɦɨɝɭɬ� ɞɨɫɬɢɝɚɬɶ� ɬɟɪɚɝɟɪɰɨɜɨɝɨ�
ɞɢɚɩɚɡɨɧɚ�� ɧɚɩɪɢɦɟɪ�� ɡɚ� ɫɱɟɬ� ɫɤɥɚɞɵɜɚɧɢɹ� ɮɨɧɨɧɧɵɯ� ɦɨɞ� ɜ�
ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɜɟɪɯɪɟɲɟɬɤɚɯ�� ɉɨɷɬɨɦɭ� ɢɦɩɭɥɶɫɵ�
ɚɤɭɫɬɢɱɟɫɤɢɯ� ɮɨɧɨɧɨɜ� ɹɜɥɹɸɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ� ɞɥɹ�
ɢɡɭɱɟɧɢɹ� ɢɥɢ� ɜɨɡɛɭɠɞɟɧɢɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɦɟɠɞɭ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɨɣ�� ɷɥɟɤɬɪɨɧɚɦɢ� ɢ� ɫɩɢɧɚɦɢ� ɜ�
ɧɚɧɨɫɬɪɭɤɬɭɪɚɯ�� ɞɨɩɨɥɧɹɹ� ɮɟɦɬɨɫɟɤɭɧɞɧɵɟ� ɨɩɬɢɱɟɫɤɢɟ� ɢ�
ɩɢɤɨɫɟɤɭɧɞɧɵɟ�ɢɦɩɭɥɶɫɵ�ɬɟɪɚɝɟɪɰɨɜɨɝɨ�ɷ�ɦ�ɢɡɥɭɱɟɧɢɹ��ȼ�ɫɜɨɟɣ�
ɪɚɛɨɬɟ� Ɇɨɝɭɧɨɜ�ə��Ⱥ�� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɨɛɴɟɞɢɧɹɟɬ�
ɩɢɤɨɫɟɤɭɧɞɧɭɸ� ɚɤɭɫɬɢɤɭ� ɫɨ� ɫɜɟɪɯɛɵɫɬɪɵɦ� ɮɚɡɨɜɵɦ� ɩɟɪɟɯɨɞɨɦ�
ɩɟɪɜɨɝɨ� ɪɨɞɚ� ɜ� VO2�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɦ� ɫɨɛɨɣ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ�
ɢɧɬɟɪɟɫɧɨɟ�ɹɜɥɟɧɢɟ�ɫ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɢ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ�ɫɬɨɪɨɧɵ��
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɤɨɪɨɬɤɢɯ� ɚɤɭɫɬɢɱɟɫɤɢɯ� ɢɦɩɭɥɶɫɨɜ� ɢ� ɞɢɧɚɦɢɤɢ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɪɟɲɟɬɤɢ�ɩɪɢ�ɥɚɡɟɪɧɨ-ɢɧɞɭɰɢɪɨɜɚɧɧɨɦ�ɮɚɡɨɜɨɦ�
ɩɟɪɟɯɨɞɟ�ɧɚ�ɩɢɤɨɫɟɤɭɧɞɧɨɣ�ɜɪɟɦɟɧɧɨɣ�ɲɤɚɥɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�
ɚɤɬɭɚɥɶɧɭɸ�ɡɚɞɚɱɭ��

ȼ� ɫɜɨɟɣ� ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ� ɪɚɛɨɬɟ� Ɇɨɝɭɧɨɜ�ə��Ⱥ�� ɩɨɥɭɱɢɥ� ɪɹɞ�
ɧɨɜɵɯ�ɢ�ɡɧɚɱɢɦɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ��ɨɬɪɚɠɟɧɧɵɯ�ɜ�ɚɜɬɨɪɟɮɟɪɚɬɟ��Ɍɚɤ��
ɫ� ɩɨɦɨɳɶɸ� ɩɢɤɨɫɟɤɭɧɞɧɵɯ� ɚɤɭɫɬɢɱɟɫɤɢɯ� ɢɦɩɭɥɶɫɨɜ� ɛɵɥɨ�
ɜɩɟɪɜɵɟ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɮɨɬɨɭɩɪɭɝɢɣ�ɩɚɪɚɦɟɬɪ�VO2�ɢɡɦɟɧɹɟɬɫɹ�ɩɪɢ�
ɮɚɡɨɜɨɦ� ɩɟɪɟɯɨɞɟ� ɢ� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɟɝɨ� ɡɧɚɱɟɧɢɹ�� Ⱦɥɹ� ɷɬɨɝɨ�
ɩɪɢɦɟɧɹɥɚɫɶ� ɨɪɢɝɢɧɚɥɶɧɚɹ� ɦɟɬɨɞɢɤɚ�� ɨɫɧɨɜɚɧɧɚɹ� ɧɚ� ɚɧɚɥɢɡɟ�
ɜɪɟɦɟɧɧɨɣ� ɮɨɪɦɵ� ɞɟɬɟɤɬɢɪɭɟɦɨɝɨ� ɨɬɤɥɢɤɚ�� ɂɧɮɨɪɦɚɰɢɹ� ɨ�
ɮɨɬɨɭɩɪɭɝɢɯ� ɩɚɪɚɦɟɬɪɚɯ� ɜ� ɧɚɧɨɫɬɪɭɤɬɭɪɚɯ� VO2� ɜɚɠɧɚ� ɞɥɹ�
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ɤɨɪɪɟɤɬɧɨɝɨ� ɭɱɟɬɚ� ɨɩɬɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɜ� ɧɚɧɨɭɫɬɪɨɣɫɬɜɚɯ��
ɢɫɩɨɥɶɡɭɸɳɢɯ� ɮɚɡɨɜɵɣ� ɩɟɪɟɯɨɞ� ɜ� ɦɚɬɟɪɢɚɥɟ�� Ɍɚɤɠɟ� ɛɵɥɚ�
ɜɩɟɪɜɵɟ� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ� ɝɟɧɟɪɚɰɢɹ� ɩɢɤɨɫɟɤɭɧɞɧɵɯ�
ɚɤɭɫɬɢɱɟɫɤɢɯ� ɢɦɩɭɥɶɫɨɜ� ɜɵɫɨɤɨɣ� ɚɦɩɥɢɬɭɞɵ� ɞɨ� ���ā��-2� ɜ�
ɧɚɧɨɪɚɡɦɟɪɧɨɣ�ɩɥɟɧɤɟ�VO2��ȼɩɟɪɜɵɟ�ɨɩɪɟɞɟɥɟɧ�ɢ�ɜɵɞɟɥɟɧ�ɜɤɥɚɞ�
ɧɨɜɨɝɨ� ɦɟɯɚɧɢɡɦɚ� ɜ� ɝɟɧɟɪɚɰɢɸ� ɚɤɭɫɬɢɱɟɫɤɨɝɨ� ɢɦɩɭɥɶɫɚ� –�
ɦɟɯɚɧɢɡɦɚ� ɫɜɟɪɯɛɵɫɬɪɨɝɨ�ɮɚɡɨɜɨɝɨ� ɩɟɪɟɯɨɞɚ� ɩɟɪɜɨɝɨ� ɪɨɞɚ�� Ⱦɥɹ�
VO2� ɡɧɚɱɟɧɢɟ� ɜɤɥɚɞɚ� ɜ� ɚɦɩɥɢɬɭɞɭ� ɝɟɧɟɪɢɪɭɟɦɨɣ� ɞɟɮɨɪɦɚɰɢɢ�
ɞɨɫɬɢɝɚɥɨ� ���ā��-3�� ɢ� ɧɟ� ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ� ɜɵɞɟɥɟɧɢɟɦ� ɬɟɩɥɚ��
Ɇɟɬɨɞɵ� ɝɟɧɟɪɚɰɢɢ� ɜɵɫɨɤɨɚɦɩɥɢɬɭɞɧɵɯ� ɩɢɤɨɫɟɤɭɧɞɧɵɯ�
ɚɤɭɫɬɢɱɟɫɤɢɯ� ɢɦɩɭɥɶɫɨɜ� ɫ� ɭɦɟɧɶɲɟɧɧɵɦ� ɜɵɞɟɥɟɧɢɟɦ� ɬɟɩɥɚ�
ɜɚɠɧɵ�� ɩɨɫɤɨɥɶɤɭ� ɩɨɡɜɨɥɹɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɢɤɨɫɟɤɭɧɞɧɭɸ�
ɚɤɭɫɬɢɤɭ�ɞɥɹ�ɜɨɡɛɭɠɞɟɧɢɹ�ɬɟɪɦɢɱɟɫɤɢ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ��
ȿɳɟ� ɨɞɧɢɦ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɨɦ� ɹɜɥɹɟɬɫɹ� ɩɟɪɜɚɹ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɞɟɦɨɧɫɬɪɚɰɢɹ� ɜɥɢɹɧɢɹ� ɞɟɮɨɪɦɚɰɢɢ� ɜ�
ɩɢɤɨɫɟɤɭɧɞɧɨɦ� ɚɤɭɫɬɢɱɟɫɤɨɦ� ɢɦɩɭɥɶɫɟ� ɧɚ� ɫɜɟɪɯɛɵɫɬɪɵɣ�
ɮɚɡɨɜɵɣ�ɩɟɪɟɯɨɞ�ɜ�VO2��Ⱦɥɹ�ɚɧɫɚɦɛɥɹ�ɧɚɧɨɪɚɡɦɟɪɧɵɯ�ɯɨɥɦɢɤɨɜ�
VO2� ɧɚɥɢɱɢɟ� ɞɟɮɨɪɦɚɰɢɢ� ɫɠɚɬɢɹ� �ɪɚɫɬɹɠɟɧɢɹ�� ɚɦɩɥɢɬɭɞɨɣ� ��-3�
ɭɦɟɧɶɲɚɥɨ��ɭɜɟɥɢɱɢɜɚɥɨ��ɧɚ�����ɱɢɫɥɨ�ɯɨɥɦɢɤɨɜ��ɫɨɜɟɪɲɢɜɲɢɯ�
ɫɜɟɪɯɛɵɫɬɪɵɣ� ɮɚɡɨɜɵɣ� ɩɟɪɟɯɨɞ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɥɚɡɟɪɧɨɝɨ�
ɢɦɩɭɥɶɫɚ� ɜɨɡɛɭɠɞɟɧɢɹ�� ɗɮɮɟɤɬ� ɧɟ� ɤɨɦɩɟɧɫɢɪɨɜɚɥɫɹ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɛɢɩɨɥɹɪɧɨɝɨ�ɚɤɭɫɬɢɱɟɫɤɨɝɨ�ɢɦɩɭɥɶɫɚ�ɩɨ�ɩɪɢɱɢɧɟ�
ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ� ɩɪɢɥɨɠɟɧɧɨɣ� ɞɟɮɨɪɦɚɰɢɢ�� ɗɬɨ�
ɩɨɡɜɨɥɢɥɨ�ɭɩɪɚɜɥɹɬɶ�ɡɧɚɤɨɦ�ɷɮɮɟɤɬɚ��ɦɟɧɹɹ�ɦɨɦɟɧɬ�ɜɨɡɛɭɠɞɟɧɢɹ�
ɮɚɡɨɜɨɝɨ�ɩɟɪɟɯɨɞɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɜɪɟɦɟɧɧɨɣ�ɮɨɪɦɵ�ɩɪɢɦɟɧɹɟɦɨɝɨ�
ɚɤɭɫɬɢɱɟɫɤɨɝɨ� ɢɦɩɭɥɶɫɚ�� -� ɜɚɠɧɵɣ� ɪɟɡɭɥɶɬɚɬ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ�
ɭɫɬɪɨɣɫɬɜ�� ɨɫɧɨɜɚɧɧɵɯ� ɧɚ� ɫɜɟɪɯɛɵɫɬɪɵɯ� ɮɚɡɨɜɵɯ� ɩɟɪɟɯɨɞɚɯ��
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɚɤɭɫɬɢɱɟɫɤɢɦɢ�ɢɦɩɭɥɶɫɚɦɢ��

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ�ɦɟɬɨɞɵ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɹɜɥɹɸɬɫɹ�ɫɨɜɪɟɦɟɧɧɵɦɢ�ɢ�
ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦɢ�ɫɟɛɹ��ɨɛɪɚɡɰɵ�ɞɟɬɚɥɶɧɨ�ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ��
ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɪɚɛɨɬɟ�ɜɵɜɨɞɵ�ɹɜɥɹɸɬɫɹ�ɫɚɦɨɫɨɝɥɚɫɨɜɚɧɧɵɦɢ��ɧɟ�
ɩɪɨɬɢɜɨɪɟɱɚɬ�ɩɪɨɜɟɞɟɧɧɵɦ�ɪɚɫɱɟɬɚɦ�ɢ�ɢɡɜɟɫɬɧɵɦ�ɢɡ�ɥɢɬɟɪɚɬɭɪɵ�
ɮɚɤɬɚɦ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�ɪɚɛɨɬɚ�ɢ�ɚɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�
ɜɵɩɨɥɧɟɧɵ� ɧɚ� ɜɵɫɨɤɨɦ� ɭɪɨɜɧɟ�� Ɋɚɛɨɬɚ� ɚɩɪɨɛɢɪɨɜɚɧɚ� ɧɚ�
ɦɧɨɠɟɫɬɜɟɧɧɵɯ� ɜɫɟɪɨɫɫɢɣɫɤɢɯ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɧɮɟɪɟɧɰɢɣ��
ɭɪɨɜɟɧɶ� ɩɭɛɥɢɤɚɰɢɣ� ɩɨ� ɬɟɦɟ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɜɵɫɨɤɢɦ��
ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ� ɨɩɪɟɞɟɥɹɟɬ� ɞɨɫɬɨɜɟɪɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ��

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɡɧɚɤɨɦɫɬɜɚ� ɫ� ɚɜɬɨɪɟɮɟɪɚɬɨɦ� ɫɱɢɬɚɸ�� ɱɬɨ�
ɞɢɫɫɟɪɬɚɰɢɨɧɧɚɹ�ɪɚɛɨɬɚ�©ɉɢɤɨɫɟɤɭɧɞɧɵɟ�ɢɦɩɭɥɶɫɵ�ɞɟɮɨɪɦɚɰɢɢ�
ɜ� ɧɚɧɨɫɬɪɭɤɬɭɪɚɯ� ɞɢɨɤɫɢɞɚ� ɜɚɧɚɞɢɹ� ɫɨ� ɫɜɟɪɯɛɵɫɬɪɵɦ� ɮɚɡɨɜɵɦ�
ɩɟɪɟɯɨɞɨɦª� ɨɬɜɟɱɚɟɬ� ɜɫɟɦ� ɬɪɟɛɨɜɚɧɢɹɦ�� ɩɪɟɞɴɹɜɥɹɟɦɵɦ� ɤ�
ɞɢɫɫɟɪɬɚɰɢɹɦ� ɧɚ� ɫɨɢɫɤɚɧɢɟ� ɭɱɟɧɨɣ� ɫɬɟɩɟɧɢ� ɤɚɧɞɢɞɚɬɚ� ɮɢɡɢɤɨ-
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɧɚɭɤ� ɩɨ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ������ ©Ɏɢɡɢɤɚ�
ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ� ɫɨɫɬɨɹɧɢɹª� ɫɨɝɥɚɫɧɨ� ɉɨɥɨɠɟɧɢɸ� ɨ�
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ɩɪɢɫɭɠɞɟɧɢɢ� ɭɱɟɧɵɯ� ɫɬɟɩɟɧɟɣ� ɜ�Ɏɟɞɟɪɚɥɶɧɨɦ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ�
ɛɸɞɠɟɬɧɨɦ� ɭɱɪɟɠɞɟɧɢɢ� ɧɚɭɤɢ� Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɨɦ� ɢɧɫɬɢɬɭɬɟ�
ɢɦ��Ⱥ��Ɏ��ɂɨɮɮɟ�Ɋɨɫɫɢɣɫɤɨɣ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ��ɚ�ɟɟ�ɚɜɬɨɪ�Ɇɨɝɭɧɨɜ�
əɪɨɫɥɚɜ� Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ� ɡɚɫɥɭɠɢɜɚɟɬ� ɩɪɢɫɭɠɞɟɧɢɹ� ɟɦɭ� ɭɱɟɧɨɣ�
ɫɬɟɩɟɧɢ�ɤɚɧɞɢɞɚɬɚ�ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɧɚɭɤ��

�

Dr��rer��nat���ɩɪɢɪɚɜɧɢɜɚɟɦɚɹ�ɜ�ɊɎ�ɤ�ɫɬɟɩɟɧɢ�ɤ��ɮ�-ɦ��ɧ����

ɩɪɨɮɟɫɫɨɪ�

�

�

Ɍɭɪɱɢɧɨɜɢɱ�Ⱦɦɢɬɪɢɣ�Ȼɨɪɢɫɨɜɢɱ�
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