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ɍȾɄ�������������������

ɏɚɧɥɚɪɨɜɚ�ɇ�Ⱥ���Ƚɚɞɠɢɟɜɚ�ɇ�Ɋ�

ɋɊȺȼɇɂɌȿɅɖɇɕȿ�ɊȿɁɍɅɖɌȺɌɕ�ɄɈɆɉɅȿɄɋɇɈȽɈ�Ʌȿɑȿɇɂə�ɅɈɀɇɈɃ�
ɂ�ɂɋɌɂɇɇɈɃ�ɆɂɈɉɂɂ�ɍ�ȾȿɌȿɃ�ɒɄɈɅɖɇɈȽɈ�ȼɈɁɊȺɋɌȺ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ��Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɥɨɠɧɚɹ�ɢ�ɢɫɬɢɧɧɚɹ�ɦɢɨɩɢɹ��ɫɩɚɡɦ�ɚɤɤɨɦɨɞɚɰɢɢ

ɉɪɨɛɥɟɦɚ�ɛɨɪɶɛɵ�ɫ�ɦɢɨɩɢɟɣ�ɤɚɤ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɪɟɡɤɨɝɨ�ɫɧɢɠɟɧɢɹ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶ�
ɧɨɣ�ɞɥɹ� ɨɮɬɚɥɶɦɨɥɨɝɨɜ��ɗɬɨɣ�ɩɪɨɛɥɟɦɟ�ɩɨɫɜɹɳɟɧɨ�ɦɧɨɝɨ�ɪɚɛɨɬ�� ɜ� ɤɨɬɨɪɵɯ�ɩɪɨɞɨɥɠɚɟɬɫɹ�ɩɨɢɫɤ�ɧɨɜɵɯ�
ɦɟɬɨɞɨɜ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ��ɉɪɢɨɛɪɟɬɟɧɧɨɣ�ɦɢɨɩɢɢ�ɫɜɨɣɫɬɜɟɧɧɨ�ɜɨɡɧɢɤɚɬɶ�ɜ�ɨɫɧɨɜɧɨɦ�ɜ�ɲɤɨɥɶɧɨɦ�
ɜɨɡɪɚɫɬɟ��ɩɪɢɱɟɦ�ɩɢɤ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɜɨɡɪɚɫɬ�������ɥɟɬ�>�@��ɇɚɤɨɩɥɟɧɨ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɞɚɧɧɵɯ�ɨɛ�ɭɱɚ�
ɫɬɢɢ�ɚɤɤɨɦɨɞɚɰɢɢ�ɜ�ɷɬɨɦ�ɩɪɨɰɟɫɫɟ��ɨɞɧɚɤɨ�ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ�ɧɟɬ�ɟɞɢɧɨɝɨ�ɦɧɟɧɢɹ�ɨ�ɯɚɪɚɤɬɟɪɟ�ɷɬɨɝɨ�
ɭɱɚɫɬɢɹ�>�@�

ɂɡɜɟɫɬɧɨ��ɱɬɨ�ɫɩɚɡɦ�ɚɤɤɨɦɨɞɚɰɢɢ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�ɦɢɨ�
ɩɢɢ��ɇɚɪɹɞɭ�ɫ�ɫɚɦɨɢɡɥɟɱɟɧɢɟɦ�ɫɩɚɡɦ�ɚɤɤɨɦɨɞɚɰɢɢ��ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ��ɢɦɟɟɬ�ɬɟɧɞɟɧɰɢɸ�ɤ�ɧɟɩɪɟɪɵɜ�
ɧɨɦɭ�ɟɝɨ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ��ɩɪɢɱɟɦ�ɫ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟɦ�ɦɟɧɹɟɬɫɹ�ɢ�ɯɚɪɚɤɬɟɪ�ɟɝɨ�ɫɬɨɣɤɨɫɬɢ�

ȼɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�ɩɨɹɜɥɟɧɢɹ�ɫɩɚɡɦɚ�ɚɤɤɨɦɨɞɚɰɢɢ�������ɧɚɫɬɭɩɚɟɬ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɣ�ɪɚɛɨɬɟ�ɚɤɤɨɦɨɞɚɰɢɢ�
ɝɥɚɡɚ�ɧɚ�ɛɥɢɡɤɨɦ�ɪɚɫɫɬɨɹɧɢɢ��ɤɥɚɜɢɚɬɭɪɚ��ɦɨɧɢɬɨɪ��>�@�

ɋɩɚɡɦ�ɚɤɤɨɦɨɞɚɰɢɢ�ɦɨɠɟɬ�ɜɨɡɧɢɤɚɬɶ�ɧɚ�ɮɨɧɟ�ɥɸɛɨɝɨ�ɜɢɞɚ�ɪɟɮɪɚɤɰɢɢ��ɧɨ�ɱɚɳɟ�ɜɫɟɝɨ�ɧɚ�ɮɨɧɟ�ɫɥɚɛɨɣ�
ɫɬɟɩɟɧɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɢ�ɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ��ɚ�ɬɚɤɠɟ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɢ�ɦɢɨɩɢɢ�ɢ�ɦɢɨɩɢ�
ɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ��ȼ�ɩɟɪɜɨɦ�ɫɥɭɱɚɟ�ɫɩɚɡɦ�ɚɤɤɨɦɨɞɚɰɢɢ�ɜɟɞɟɬ�ɤ�ɜɨɡɧɢɤɧɨɜɟɧɢɸ�ɦɢɨɩɢɢ��ɚ�ɜɨ�ɜɬɨɪɨɦ�
ɫɥɭɱɚɟ�±�ɤ�ɭɫɢɥɟɧɢɸ�ɦɢɨɩɢɱɟɫɤɨɣ�ɪɟɮɪɚɤɰɢɢ�

ɐɟɥɶ�ɪɚɛɨɬɵ�
ɂɡɭɱɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɥɟɱɟɧɢɹ�ɢ� ɫɬɨɣɤɨɫɬɶ� ɫɩɚɡɦɚ� ɚɤɤɨɦɨɞɚɰɢɢ�ɩɪɢ�ɥɨɠɧɨɣ�ɢ�ɢɫɬɢɧɧɨɣ�

ɦɢɨɩɢɢ�ɭ�ɞɟɬɟɣ�ɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�
Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɉɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɨɫɶ�����ɲɤɨɥɶɧɢɤɚ��ɜɨɡɪɚɫɬ�ɜɚɪɶɢɪɨɜɚɥ�ɨɬ���ɞɨ����ɥɟɬ��
,�ɝɪɭɩɩɚ�����ɲɤɨɥɶɧɢɤɨɜ��ɫ�ɥɨɠɧɨɣ�ɦɢɨɩɢɟɣ�ɧɚ�ɮɨɧɟ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɢ�ɢ�ɝɢɩɟɪɦɟɬɪɨɩɢ�

ɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ��,,�ɝɪɭɩɩɚ�����ɲɤɨɥɶɧɢɤɚ��ɫɨ�ɫɩɚɡɦɨɦ�ɚɤɤɨɦɨɞɚɰɢɢ�ɧɚ�ɮɨɧɟ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɢ�ɦɢɨɩɢɢ�
ɢ�ɦɢɨɩɢɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ�

ȼɫɟɦ�ɲɤɨɥɶɧɢɤɚɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫɬɚɧɞɚɪɬɧɨɟ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ��ɪɟɮ�
ɪɚɤɰɢɢ�ɫɤɢɚɫɤɨɩɢɟɣ�ɢ�ɪɟɮɪɚɤɬɨɦɟɬɪɢɟɣ�ɞɨ�ɢ�ɩɨɫɥɟ�ɰɢɤɥɨɩɥɟɝɢɢ��ɉɨɫɥɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɧɚɡɧɚɱɚɥɨɫɶ�ɤɨɦ�
ɩɥɟɤɫɧɨɟ�ɚɩɩɚɪɚɬɧɨɟ�ɥɟɱɟɧɢɟ��ɰɜɟɬɨɦɚɝɧɢɬɧɚɹ�ɫɬɢɦɭɥɹɰɢɹ��ɪɭɱɟɟɤ��ɫɩɟɤɥ��ȺɋɂɊ��ɧɚɪɹɞɭ�ɫ�ɢɧɫɬɢɥɥɹɰɢɹɦɢ�
ɦɢɞɪɢɚɬɢɤɨɜ��ɚ�ɬɚɤɠɟ�ɞɨɦɚɲɧɢɟ�ɭɩɪɚɠɧɟɧɢɹ�ɩɨ�ɪɚɡɜɢɬɢɸ�ɚɤɤɨɦɨɞɚɰɢɢ��Ʌɟɱɟɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɜ�ɬɟɱɟɧɢɢ�
��ɯ�ɧɟɞɟɥɶ�ɢ�ɱɟɪɟɡ�ɤɚɠɞɵɟ���ɦɟɫɹɰɚ�ɩɪɨɜɨɞɢɥɨɫɶ�ɩɨɜɬɨɪɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�

ɉɪɢ�ɰɢɤɥɨɩɥɟɝɢɢ�ɩɪɢɦɟɧɹɥɫɹ����ɪɚɫɬɜɨɪ�ɦɢɞɪɢɚɰɢɥɚ����ɯ�ɤɪɚɬɧɨɟ�ɡɚɤɚɩɵɜɚɧɢɟ��ɫ�ɢɫɫɥɟɞɨɜɚɧɢɟɦ�ɱɟ�
ɪɟɡ�������ɦɢɧɭɬ�

ɋɜɟɬɨ�ɦɚɝɧɢɬɧɚɹ� ɫɬɢɦɭɥɹɰɢɹ� �Ɋɨɫɫɢɹ�� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɫɜɟɬɨɜɵɦɢ�ɢ�ɦɚɝɧɢɬɧɵɦɢ�ɢɡɥɭɱɚɬɟɥɹɦɢ�� ɞɟɣ�
ɫɬɜɢɟ�ɤɨɬɨɪɨɣ�ɨɫɧɨɜɚɧɨ�ɧɚ�ɫɬɢɦɭɥɹɰɢɢ�ɡɪɢɬɟɥɶɧɨɝɨ�ɬɪɚɤɬɚ�ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɦɢ�ɫɜɟɬɨɜɵɦɢ�ɢ�ɦɚɝɧɢɬɧɵ�
ɦɢ�ɢɦɩɭɥɶɫɚɦɢ�ɢɥɢ�ɛɢɧɨɤɭɥɹɪɧɵɦɢ�ɰɜɟɬɨɜɵɦɢ�ɡɚɫɜɟɬɚɦɢ�

Ⱦɥɹ�ɫɧɹɬɢɹ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɚɩɩɚɪɚɬ�©ȺɋɂɊª��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ�ɞɥɹ�ɩɪɨɮɢ�
ɥɚɤɬɢɤɢ��ɥɟɱɟɧɢɹ�ɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɫɨɫɬɨɹɧɢɣ��ɨɛɭɫɥɨɜɥɟɧɧɵɯ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɟɫɬɟɫɬɜɟɧɧɨɣ�ɨɫɜɟɳɟɧɧɨɫɬɢ�ɜ�
ɨɫɟɧɧɟ�ɡɢɦɧɢɣ�ɩɟɪɢɨɞ��ɢɫɤɭɫɫɬɜɟɧɧɵɦ�ɨɫɜɟɳɟɧɢɟɦ�ɫɥɭɠɟɛɧɵɯ�ɢ�ɛɵɬɨɜɵɯ�ɩɨɦɟɳɟɧɢɣ��ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧ�
ɧɵɦ�ɧɟɞɨɫɬɚɬɤɨɦ�ɢɥɢ�ɢɡɛɵɬɤɨɦ�ɨɞɧɨɝɨ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ�ɰɜɟɬɨɜ��ɷɦɨɰɢɨɧɚɥɶɧɵɦ�ɧɚɩɪɹɠɟɧɢɟɦ��ɧɚɪɭɲɟɧɢ�
ɟɦ�ɫɧɚ��ɫɟɡɨɧɧɵɦɢ�ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�ɧɚɫɬɪɨɟɧɢɹ�

Ⱥɩɩɚɪɚɬ�©ȺɋɂɊª��Ɋɨɫɫɢɹ��±�ɫɜɟɬɨɪɢɬɦɨɬɪɟɧɚɠɟɪ�ɝɥɚɡɧɵɯ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɯ�ɦɵɲɰ��ɢɫ�
ɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɢ�ɩɪɨɮɢɥɚɤɬɢɤɟ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɪɟɮɪɚɤɰɢɣ��

ɉɨɦɢɦɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɭɱɢɬɵɜɚɥɫɹ�ɪɟɠɢɦ�ɪɚɛɨɬɵ�ɲɤɨɥɶɧɢɤɚ��ɧɚɝɪɭɠɟɧɧɨɫɬɶ�ɲɤɨɥɶɧɨɣ�ɩɪɨɝɪɚɦɦɨɣ��
ɩɪɚɜɢɥɶɧɨɫɬɶ�ɨɫɚɧɤɢ��ɭɜɥɟɱɟɧɢɟ�ɤɨɦɩɶɸɬɟɪɨɦ�ɢ�ɫɨɬɨɜɵɦ�ɬɟɥɟɮɨɧɨɦ�

ȼ�ɪɟɡɭɥɶɬɚɬɚɯ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɭɱɢɬɵɜɚɥɨɫɶ�ɩɨɜɵɲɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�ɢ�ɫɬɨɣɤɨɫɬɶ�ɫɩɚɡɦɚ�
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ɚɤɤɨɦɨɞɚɰɢɢ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ��ɉɪɨɜɟɞɟɧɢɟ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɥɟɱɟɧɢɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɭɥɭɱɲɟɧɢɸ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�
ɢ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ��ɒɤɨɥɶɧɢɤɚɦ�ɧɚɡɧɚɱɚɥɚɫɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɤɨɪɪɟɤɰɢɹ��ɩɪɢ�ɥɨɠɧɨɣ�ɦɢ�
ɨɩɢɢ�±�ɫɮɟɪɢɱɟɫɤɚɹ�ɢɥɢ�ɚɫɬɢɝɦɚɬɢɱɟɫɤɚɹ�ɤɨɪɪɟɤɰɢɹ�ɝɢɩɟɪɦɟɬɪɨɩɢɢ�ɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ�
ɞɥɹ�ɛɥɢɡɢ��ɚ�ɩɪɢ�ɦɢɨɩɢɢ�ɢ�ɦɢɨɩɢɱɟɫɤɨɦ�ɚɫɬɢɝɦɚɬɢɡɦɟ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɢ�±�ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɤɨɪɪɟɤɰɢɹ�ɞɥɹ�
ɞɚɥɢ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ȼ�,�ɝɪɭɩɩɟ�ɲɤɨɥɶɧɢɤɨɜ�ɫ�ɥɨɠɧɨɣ�ɦɢɨɩɢɟɣ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɥɟɱɟɧɢɹ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɛɟɡ�ɤɨɪɪɟɤɰɢɢ�

ɭɜɟɥɢɱɢɥɚɫɶ�ɧɚ���������ɭ����ɲɤɨɥɶɧɢɤɨɜ��������ɧɚ���������ɭ����ɲɤɨɥɶɧɢɤɨɜ����������ɧɚ���������ɭ����ɲɤɨɥɶ�
ɧɢɤɨɜ��������ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɭ���ɲɤɨɥɶɧɢɤɨɜ���������ɞɢɚɝɪɚɦɦɚ����

Ⱦɢɚɝɪɚɦɦɚ��
Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɥɨɠɧɨɣ�ɦɢɨɩɢɟɣ
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20 18 (30%)

26 (43,3%)

12 (20%)

4 (6,7%)

I группа школьников
с ложной миопией25

30

ȼ�ɞɚɧɧɨɣ�ɝɪɭɩɩɟ�ɞɟɬɟɣ�ɜɨɡɜɪɚɬ�ɫɩɚɡɦɚ�ɚɤɤɨɦɨɞɚɰɢɢ�ɱɟɪɟɡ�����ɦɟɫɹɰɟɜ�ɨɬɦɟɱɚɥɫɹ�ɭ�����ɲɤɨɥɶɧɢɤɨɜ��ɚ�
ɱɟɪɟɡ������ɦɟɫɹɰɟɜ�±�ɭ������ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɜ�����ɫɥɭɱɚɟɜ�

ȼɨ�,,�ɝɪɭɩɩɟ�ɲɤɨɥɶɧɢɤɨɜ�ɫ�ɦɢɨɩɢɟɣ�ɢ�ɦɢɨɩɢɱɟɫɤɢɦ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɢ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɛɟɡ�
ɤɨɪɪɟɤɰɢɢ�ɩɨɜɵɫɢɥɚɫɶ�ɧɚ���������ɭ����ɲɤɨɥɶɧɢɤɨɜ����������������ɭ����ɲɤɨɥɶɧɢɤɨɜ����������ɭ������������±�
ɛɟɡ�ɢɡɦɟɧɟɧɢɣ��ȼ�ɞɚɧɧɨɣ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɜɨɡɜɪɚɬ�ɫɩɚɡɦɚ�ɚɤɤɨɦɨɞɚɰɢɢ�ɱɟɪɟɡ�����ɦɟɫɹɰɟɜ�ɨɬɦɟɱɚɥɫɹ�ɭ�����
ɲɤɨɥɶɧɢɤɨɜ��ɚ�ɱɟɪɟɡ������ɦɟɫɹɰɟɜ�±�ɭ������ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɜ�����ɫɥɭɱɚɟɜ��ɞɢɚɝɪɚɦɦɚ����

Ⱦɢɚɝɪɚɦɦɚ��
Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɦɢɨɩɢɟɣ�ɛɟɡ�ɤɨɪɪɟɤɰɢɢ

0
0,1-0,2 0,3-0,4 без

изменений

5

10

15

20

32 (50%)

10 (15,6%)

22 (34,4%) II группа школьников
с миопией и миопическим
астигматизмом слабой степени

25

30

35

Ʉɚɤ�ɩɨɤɚɡɚɥɢ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜɨɡɜɪɚɬ�ɫɩɚɡɦɚ�ɚɤɤɨɦɨɞɚɰɢɢ�ɱɚɳɟ�ɨɬɦɟɱɚɟɬɫɹ�ɜ�,�ɝɪɭɩɩɟ�ɲɤɨɥɶ�
ɧɢɤɨɜ�ɫ�ɥɨɠɧɨɣ�ɦɢɨɩɢɟɣ��ɗɬɨ�ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�ɫ�ɛɨɥɶɲɟɣ�ɡɚɬɪɚɬɨɣ�ɚɤɤɨɦɨɞɚɰɢɢ�ɩɪɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɱɟɫɤɨɣ�
ɪɟɮɪɚɤɰɢɢ�ɞɥɹ�ɛɥɢɡɢ��ɱɟɦ�ɩɪɢ�ɦɢɨɩɢɱɟɫɤɨɣ��ɍɫɢɥɟɧɢɸ�ɧɚɩɪɹɠɟɧɧɨɫɬɢ�ɚɤɤɨɦɨɞɚɰɢɢ�ɞɥɹ�ɛɥɢɡɢ�ɫɩɨɫɨɛ�
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ɫɬɜɭɟɬ� ɬɚɤɠɟ�ɭɫɢɥɟɧɧɚɹ� ɡɪɢɬɟɥɶɧɚɹ�ɧɚɝɪɭɡɤɚ�� ɪɚɛɨɬɵ� ɫ� ɤɨɦɩɶɸɬɟɪɨɦ�ɢ�ɦɨɛɢɥɶɧɵɦ�ɬɟɥɟɮɨɧɨɦ�� ɚ� ɬɚɤɠɟ�
ɧɟɪɟɝɭɥɹɪɧɨɟ�ɩɨɥɶɡɨɜɚɧɢɟ�ɤɨɪɪɟɤɰɢɟɣ�

Ɂɚɤɥɸɱɟɧɢɟ�
ɍɱɢɬɵɜɚɹ�ɬɨ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ��ɱɬɨ�ɫɩɚɡɦ�ɚɤɤɨɦɨɞɚɰɢɢ�ɱɚɳɟ�ɞɚɟɬ�ɫɬɨɣɤɢɣ�ɪɟɰɢɞɢɜ�ɜ� ɝɪɭɩɩɟ�ɫ�ɥɨɠɧɨɣ�

ɦɢɨɩɢɟɣ�ɫɥɟɞɭɟɬ�ɩɪɨɜɨɞɢɬɶ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ�ɨɫɦɨɬɪɵ�ɞɟɬɟɣ�ɞɚɠɟ�ɩɪɢ�ɜɵɫɨɤɨɣ�ɨɫɬɪɨɬɟ�ɡɪɟɧɢɹ��ɉɪɢ�ɧɚ�
ɥɢɱɢɢ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɢ��ɚ�ɨɫɨɛɟɧɧɨ�ɝɢɩɟɪɦɟɬɪɨɩɢɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ�ɧɟɨɛɯɨɞɢɦɚ�ɪɚɧɧɹɹ�
ɤɨɪɪɟɤɰɢɹ�ɞɥɹ�ɛɥɢɡɢ�ɫ�ɭɱɟɬɨɦ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɪɚɡɜɢɬɢɹ�ɦɢɨɩɢɢ��ɉɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɥɨɠɧɨɣ�ɦɢɨɩɢɢ�ɩɪɨ�
ɜɟɞɟɧɧɨɟ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɛɵɫɬɪɨɦɭ�ɩɨɜɵɲɟɧɢɸ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ��ɨɞɧɚɤɨ��ɤɚɤ�ɩɨɤɚɡɵɜɚɸɬ�
ɨɬɞɚɥɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��ɱɚɳɟ�ɨɬɦɟɱɚɟɬɫɹ�ɪɟɰɢɞɢɜ�ɫɩɚɡɦɚ�ɚɤɤɨɦɨɞɚɰɢɢ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɟɪɟɯɨɞɨɦ�ɜ�ɢɫɬɢɧ�
ɧɭɸ�ɦɢɨɩɢɸ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɨɞɢɬɶ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ�ɥɨɠɧɨɣ�ɛɥɢɡɨɪɭɤɨɫɬɢ�ɭ�ɞɟɬɟɣ�
ɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɤɚɠɞɵɟ���ɦɟɫɹɰɟɜ�

ɅɂɌȿɊȺɌɍɊȺ

��� Ⱥɜɟɬɢɫɨɜ�ɗ�ɋ��Ȼɥɢɡɨɪɭɤɨɫɬɶ��Ɇ�������������ɫ�
��� Ɉɧɭɮɪɟɣɱɭɤ�Ɉ�ɇ���Ɋɨɡɟɧɛɥɸɦ�ɘ�Ɂ��Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɪɟɮɪɚɤɬɨɝɟɧɟɡɚ�ɢ�ɤɪɢɬɟɪɢɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�

ɲɤɨɥɶɧɨɣ�ɦɢɨɩɢɢ����ȼɟɫɬɧ��ɨɮɬɚɥɶɦ���������ʋ���ɫ�������
��� Ƚɪɢɰɤɨ�Ⱥ�Ɂ���Ȼɵɥɛɚ�Ɋ�Ⱥ���Ƚɢɞɢɪɢɦɫɤɢ�Ɍ�ɋ��Ⱥɧɚɥɢɡ�ɜɥɢɹɧɢɹ�ɤɨɦɩɶɸɬɟɪɚ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɢ�ɩɪɨɝɪɟɫ�

ɫɢɪɨɜɚɧɢɟ�ɪɟɮɪɚɤɰɢɨɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɝɥɚɡɚ���Ɇɚɬ��ɦɟɠɞɭɧɚɪ��ɧɚɭɱ��ɤɨɧɮ���ɩɨɫɜɹɳ������ɥɟɬɢɸ�ɫɨ�
ɞɧɹ�ɪɨɠɞɟɧɢɹ�ɇ�Ⱥ�ɉɭɱɤɨɜɫɤɨɣ��ɋɨɜɪɟɦɟɧɧɵɟ�ɚɫɩɟɤɬɵ�ɤɥɢɧɢɤɢ��ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɝɥɚɡɧɵɯ�
ɛɨɥɟɡɧɟɣ��Ɉɞɟɫɫɚ��������ɫ������

;DQODURYD�1�Ԥ���+DFÕ\HYD�1�5�

0Ԥ.7Ԥ%<$ù/,�8ù$4/$5'$�<$/$1d,�9Ԥ�+Ԥ4ø4ø�0ø23ø<$1,1�
.203/(.6�0h$/ø&Ԥ6ø1ø1�0h4$<ø6Ԥ/ø�1Ԥ7ø&Ԥ/Ԥ5ø

$NDGHPLN�=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ��$]ΩUED\FDQ

$oDU�V|]OԥU��\DODQoÕ�YΩ�KΩTLTL�PLRSL\D��DNNRPRGDVL\D�VSD]PÕ

;h/$6Ԥ

øúLQ�PԥTVԥGL��0ԥNWԥE\DúOÕ� XúDTODUGD� \DODQoÕ� Yԥ� KԥTLTL�PLRSL\D� ]DPDQÕ� NRPSOHNV�P�DOLFԥ� QԥWLFԥOԥULQL� Yԥ�
DNNRPRGDVL\D�VSD]PÕ�GD\DQÕTOÕ÷ÕQÕ�D\GÕQODúGÕUPDT��

0DWHULDO�Yԥ�PHWRGODU��1ԥ]DUԥW�DOWÕQGD���\DúGDQ����\DúD�NLPL�����PԥNWԥEOL�ROPXúGXU��
,�TUXS���]ԥLI�GԥUԥFԥOL�KLSHUPHWURSL\D�Yԥ�KLSHUPHWURSLN�DVWLTPDWL]P�IRQXQGD�\DODQoÕ�PLRSL\D�LOԥ����PԥNWԥEOL��,,�

TUXS���]ԥLI�GԥUԥFԥOL�PLRSL\D�Yԥ�PLRSLN�DVWLTPDWL]P�IRQXQGD�DNNRPRGDVL\D�VSD]PÕ�LOԥ����PԥNWԥEOL�
1ԥWLFԥOԥU��7ԥGTLTDWÕQ�QԥWLFԥOԥUL�J|VWԥUPLúGLU�NL��DNNRPRGDVL\D�VSD]PÕQÕQ�TD\ÕWPDVÕ�GDKD�WH]�\DODQoÕ�PLRSL\D�

LOԥ�,�TUXS�PԥNWԥEOLOԥUGԥ�TH\G�ROXQXU��%XQX��PLRSLN�UHIUDNVL\DGDQ�IԥUTOL��KLSHUPHWURSLN�UHIUDNVL\D�]DPDQÕ�\D[ÕQD�
DNNRPRGDVL\DQÕQ�GDKD�oR[�VԥUI�HGLOPԥVL�LOԥ�L]DK�HWPԥN�RODU��<D[ÕQD�DNNRPRGDVL\D�JԥUJLQOL\LQLQ�J�FOԥQPԥVLQԥ�
KԥPoLQLQ�J�FOԥQPLú�J|UPԥ�JԥUJLQOL\L��NRPS�WHUGԥ�Yԥ�PRELO�WHOHIRQOD�Lú��NRUUHNVL\DGDQ�TH\UL�P�QWԥ]ԥP�LVWLIDGԥ�
VԥEԥE�ROD�ELOԥU��

<HNXQ��1ԥ]ԥUԥ� DODUDT� NL�� DNNRPRGDVL\D� VSD]PÕ� WH]�WH]� GD\DQÕTOÕ� UHVLGLY� YHULU�� \DODQoÕ�PLRSL\D� LOԥ� TUXSGD�
KԥWWD�\�NVԥN�J|UPԥ�]DPDQÕ�XúDTODUD�SUR¿ODNWLN�ED[ÕúODU�DSDUPDT�OD]ÕPGÕU��<DODQoÕ�PLRSL\DQÕQ�\DUDQPDVÕ�]DPDQÕ�
NRPSOHNV�P�DOLFԥ�WH]�ELU�]DPDQGD�J|UPԥ�LWLOL\LQLQ�DUWPDVÕQD�JԥWLULU�� ODNLQ��X]DT�QԥWLFԥOԥU�J|VWԥULU�NL��VRQUDGDQ�
KԥTLTL�PLRSL\D\D�NHoԥQ��WH]�WH]�DNNRPRGDVL\D�VSD]PÕQÕQ�UHVLGLYL�TH\G�HGLOLU�
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.KDQODURYD�1�$���*DGML\HYD�1�5�

&203$5$7,9(�5(68/76�2)�36(8'2�$1'�758(�0<23,$�&203/(;�
75($70(17�,1�6&+22/�&+,/'5(1�

1DWLRQDO�&HQWUH�RI�2SWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ�

.H\ZRUGV��SVHXGR�DQG�WUXH�P\RSLD��VSDVP�RI�DFFRPPRGDWLRQ

6800$5<

Aim RI�WKH�ZRUN��7R�HOXFLGDWH�WKH�UHVXOWV�RI�FRPSOH[�WUHDWPHQW�DQG�VWDELOLW\�RI�VSDVP�RI�DFFRPPRGDWLRQ�LQ�WKH�
SVHXGR�DQG�WUXH�P\RSLD�LQ�VFKRRO�FKLOGUHQ�

0DWHULDO�DQG�PHWKRGV������VFKRRO�FKLOGUHQ�DW�WKH�DJH�RI������\HDUV�RI�ROG�ZHUH�XQGHU�REVHUYDWLRQ�
��VW�JURXS�±����FKLOGUHQ�ZLWK�WKH�SVHXGR�P\RSLD�DJDLQVW�WKH�EDFNJURXQG�RI�ZHDN�GHJUHH�K\SHUPHWURSLD�DQG�

K\SHUPHWURSLF�DVWLJPDWLVP�
��QG�JURXS�±����FKLOGUHQ�ZLWK�WKH�VSDVP�RI�DFFRPPRGDWLRQ�DJDLQVW�WKH�EDFNJURXQG�RI�ZHDN�GHJUHH�P\RSLD�

DQG�P\RSLF�DVWLJPDWLVP�
5HVXOWV��$V� D�PDWWHUV� RI� UHVXOWV�� WKH� UHWXUQ�RI� VSDVP�RI� DFFRPPRGDWLRQ�ZDV�RIWHQ�QRWHG� LQ� WKH���VW� JURXS�

RI� FKLOGUHQ�ZLWK� WKH� SVHXGRP\RSLD�� 7KLV�PD\� EH� H[SODLQHG� E\� WKH� JUHDWHU� H[SHQGLWXUH� RI� DFFRPPRGDWLRQ� LQ�
K\SHUPHWURSLF�UHIUDFWLRQ�IRU�QHDU�WKDQ�LQ�P\RSLF�RQH�

7KH�LQWHQVL¿HG�YLVXDO�ORDG��WKH�ZRUN�ZLWK�FRPSXWHU�DQG�PRELOH�WHOHSKRQH�DQG�DOVR�DQ�LUUHJXODU�XVH�RI�FRUUHFWLRQ�
FRQWULEXWH�WR�WKH�VWUHQJWKHQLQJ�RI�DFFRPPRGDWLRQ�WHQVLW\�IRU�QHDU�DV�ZHOO�

&RQFOXVLRQ�� 7DNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� IDFW� WKDW� VSDVP� RI� DFFRPPRGDWLRQ�PRUH� RIWHQ� JLYHV� WKH� VWDEOH�
UHFXUUHQFH�LQ�WKH�SVHXGRP\RSLD�JURXS��LW�LV�UHFRPPHQGHG�WR�PDNH�WKH�SUHYHQWLYH�H[DPLQDWLRQV�RI�FKLOGUHQ�HYHQ�
ZLWK�WKH�KLJK�YLVXDO�DFXLW\��%\�DSSHDULQJ�RI�SVHXGRP\RSLD�WKH�FRQGXFWHG�FRPSOH[�WUHDWPHQW�OHDGV�WR�WKH�UDSLG�
LQFUHDVH�RI�YLVXDO�DFXLW\��EXW�DV�WKH�UHPRWH�UHVXOWV�VKRZ�WKH�UHFXUUHQFH�RI�VSDVP�RI�DFFRPPRGDWLRQ�WR�WKH�WUXH�
P\RSLD�LV�QRWHG�PRUH�IUHTXHQWO\��

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�

ɏɚɧɥɚɪɨɜɚ�ɇɢɝɹɪ�Ⱥɥɟɤɩɟɪ�ɤɵɡɵ��ɤɚɧɞɢɞɚɬ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɜɟɞɭɳɢɣ�ɧɚɭɱɧɵɣ�ɫɨɬɪɭɞɧɢɤ�ɨɬɞɟɥɚ�ɨɯɪɚ�
ɧɵ�ɡɪɟɧɢɹ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ƚɚɞɠɢɟɜɚ�ɇɚɛɚɬ�Ɋɚɝɢɦ�ɤɵɡɵ��ɤɚɧɞɢɞɚɬ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɫɬɚɪɲɢɣ�ɧɚɭɱɧɵɣ�ɫɨɬɪɭɞɧɢɤ�ɨɬɞɟɥɚ�ɨɯɪɚɧɵ�
ɡɪɟɧɢɹ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ⱥɞɪɟɫ��$=������ɝ�Ȼɚɤɭ��ɭɥ��Ⱦɠɚɜɚɞɯɚɧɚ�������
Ɍɟɥ�����������������������������������������������������
(�PDL��DGPLQLVWUDWRU#H\H�D]��KWWS��»»ZZZ�H\H�D]�
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