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Ɉɪɢɝɢɧɚɥɧɢ�ɧɚɭɱɧɢ�ɪɚɞ�

ɍɌɂɐȺȳ�ɌȿɅȿɋɇȿ�ɄɈɇȾɂɐɂȳȿ�ȳɍɇɂɐȺ�ɇȺ�ɄɈɇɐȿɇɌɊȺɐɂȳɍ�ȽɅɍɄɈɁȿ��
ȻȿɌȺ�ɏɂȾɊɈɄɋɂȻɍɌɂɊȺɌȺ�ɂ�ȺɄɌɂȼɇɈɋɌ�ȽɅɍɌȺɌɂɈɇ�ɉȿɊɈɄɋɂȾȺɁȿ�

Ⱥɥɟɤɫɚɧɞɚɪ�ɇɂɄɒɂȶ����ȳɨɜɚɧɚ�ȳȿɑɆȿɇɂɐȺ���Ɉɥɢɜɟɪɚ�ȼȺɅɑɂȶ���
ɋɜɟɬɥɚɧɚ�ɆɂɅȺɇɈȼɂȶ�

��Ɏɚɤɭɥɬɟɬ�ɜɟɬɟɪɢɧɚɪɫɤɟ�ɦɟɞɢɰɢɧɟ�ɍɧɢɜɟɪɡɢɬɟɬɚ�ɭ�Ȼɟɨɝɪɚɞɭ��ɋɪɛɢʁɚ�
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Ʉɪɚɬɚɤ�ɫɚɞɪɠɚʁ��ɐɢʂ�ɨɜɨɝ�ɪɚɞɚ�ɪɚɞɚ�ʁɟ�ɛɢɨ�ɞɚ�ɫɟ�ɭɬɜɪɞɢ�ɞɚ�ɥɢ�ɩɨɫɬɨʁɟ�ɩɪɨɦɟɧɟ�ɭ�ɤɨɧɰɟɧ�
ɬɪɚɰɢʁɢ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ��%+%��ɢ�ɚɤɬɢɜɧɨɫɬɢ�ɝɥɭɬɚɬɢɨɧ�ɩɟɪɨɤɫɢɞɚɡɟ��*3[��ɭ�
ɡɚɜɢɫɧɨɫɬɢ�ɨɞ� ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ� ɤɨɞ� ʁɭɧɢɰɚ�� ȳɭɧɢɰɟ� ɫɭ�ɧɚ�ɨɫɧɨɜɭ� ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ� �ɌɄ��
ɫɜɪɫɬɚɧɟ�ɭ�ɞɜɟ�ɝɪɭɩɟ�����ɌɄ �����ɢ����ɌɄ�������ɍ�ɨɝɥɟɞɭ�ʁɟ�ɤɨɪɢɲʄɟɧɚ�ɩɭɧɚ�ɤɪɜ����ʁɭɧɢɰɟ�ɭɡɟɬɚ�
�–���ɞɚɧ�ɧɚɤɨɧ�ɩɚɪɬɭɫɚ��Ʉɨɧɰɟɧɬɪɚɰɢʁɟ�ɝɥɭɤɨɡɟ�ɢ�%+%�ɨɞɪɟɻɢɜɚɧɟ�ɫɭ�ɨɞɦɚɯ�ɩɨ�ɭɡɨɪɤɨɜɚʃɭ
ɤɪɜɢ��ɚ�ɚɤɬɢɜɧɨɫɬ�*3;�ɨɞɪɟɻɢɜɚɧɚ�ʁɟ�ɧɚɤɨɧ����ɫɚɬɚ��ȳɭɧɢɰɟ�ɫɚ�ɜɟʄɨɦ�ɬɟɥɟɫɧɨɦ�ɤɨɧɞɢɰɢʁɨɦ�
ɢɦɚɥɟ�ɫɭ�ɫɬɚɬɢɫɬɢɱɤɢ�ɡɧɚɱɚʁɧɨ�ɜɟʄɭ�ɩɪɨɫɟɱɧɭ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�%+%�ɢ�ɚɤɬɢɜɧɨɫɬ�*3;��ɉɪɨ�
ɫɟɱɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɝɥɭɤɨɡɟ�ɭ�ɨɛɟ�ɝɪɭɩɟ�ɫɟ�ɧɢʁɟ�ɪɚɡɥɢɤɨɜɚɥɚ��

Ʉʂɭɱɧɟ�ɪɟɱɢ��ɝɥɭɤɨɡɚ��ɝɥɭɬɚɬɢɨɧ�ɩɟɪɨɤɫɢɞɚɡɚ��*3[���ɤɟɬɨɧɫɤɚ�ɬɟɥɚ��ɬɟɥɟɫɧɚ�ɤɨɧɞɢɰɢʁɚ�

ɍȼɈȾ�

ɂɧɬɟɧɡɢɜɧɚ� ɫɬɨɱɚɪɫɤɚ� ɩɪɨɢɡɜɨɞʃɚ� ɧɚ�
ɦɟʄɟ�ɭɩɨɬɪɟɛɭ�ɤɜɚɥɢɬɟɬɧɢɯ�ɯɪɚɧɢɜɚ�ɤɨʁɚ�ʄɟ�ɭ�
ɩɨɬɩɭɧɨɫɬɢ� ɡɚɞɨɜɨʂɢɬɢ� ɨɫɧɨɜɧɟ� ɢ� ɩɪɨɢɡ�
ɜɨɞɧɟ� ɩɨɬɪɟɛɟ� ɠɢɜɨɬɢʃɚ� ɭ� ɭɡɝɨʁɭ�� ɦɚɤɫɢ�
ɦɚɥɧɨ�ɢɫɤɨɪɢɲɬɚɜɚʁɭʄɢ�ɝɟɧɟɬɫɤɟ�ɤɚɩɚɰɢɬɟɬɟ�
ʁɟɞɢɧɤɢ�� Ɇɟɻɭɬɢɦ�� ɨɜɚʁ� ɬɢɩ� ɩɪɨɢɡɜɨɞʃɟ�
ɩɪɚɬɟ� ɢ�ɦɧɨɝɢ�ɦɟɬɚɛɨɥɢɱɤɢ�ɩɨɪɟɦɟʄɚʁɢ� ɤɨɞ�
ɠɢɜɨɬɢʃɚ��Ʉɨɞ�ɦɥɟɱɧɢɯ�ɤɪɚɜɚ�ɫɭ�ɨɜɢ�ɩɨɪɟɦɟ�
ʄɚʁɢ� ɧɚɪɨɱɢɬɨ� ɢɡɪɚɠɟɧɢ� ʁɟɪ� ɫɟ� ɦɚɬɟɪɢʁɟ� ɢ�������
ɟɧɟɪɝɢʁɚ� ɭɧɟɬɢ� ɯɪɚɧɨɦ� ɤɨɪɢɫɬɟ� ɡɚ� ɡɚɞɨɜɨ�
ʂɟʃɟ� ɩɨɬɪɟɛɚ� ɦɥɟɱɧɟ� ɠɥɟɡɞɟ�� ɚ� ɩɨɬɨɦ� ɡɚ�
ɨɫɬɚɥɟ�ɩɪɨɰɟɫɟ�ɨɪɝɚɧɢɡɦɚ��

Ʉɚɨ� ɩɨɫɥɟɞɢɰɚ� ɧɟɚɞɟɤɜɚɬɧɟ� ɢɫɯɪɚɧɟ�
ɤɪɚɜɚ��ʁɚɜʂɚʁɭ�ɫɟ�ɩɨɪɟɦɟʄɚʁɢ�ɦɟɬɚɛɨɥɢɡɦɚ�ɨɞ�
ɤɨʁɢɯ�ʁɟ�ɧɚʁɱɟɲʄɢ�ɤɟɬɨɡɚ���

Ʉɟɬɨɡɚ� ʁɟ�ɩɨɪɟɦɟʄɚʁ�ɦɟɬɚɛɨɥɢɡɦɚ�ɤɨʁɢ�ɫɟ�
ʁɚɜʂɚ�ɤɨɞ�ɜɢɫɨɤɨɦɥɟɱɧɢɯ�ɤɪɚɜɚ��ɧɚʁɱɟɲʄɟ�ɭ�
ɪɚɧɨʁ�ɥɚɤɬɚɰɢʁɢ�ɨɞɧɨɫɧɨ�ɩɟɪɢɩɚɪɬɚɥɧɨɦ�ɩɟ�

ɪɢɨɞɭ��Ɂɛɨɝ�ɩɨɪɟɦɟʄɚʁɚ�ɭ�ɦɟɬɚɛɨɥɢɡɦɭ�ɭɝʂɟ�
ɧɢɯ�ɯɢɞɪɚɬɚ�ɢ�ɦɚɫɬɢ��ɠɢɜɨɬɢʃɚ�ɭɥɚɡɢ�ɭ�ɧɟɝɚ�
ɬɢɜɚɧ�ɟɧɟɪɝɟɬɫɤɢ�ɛɢɥɚɧɫ��ɲɬɨ�ɫɟ�ɨɞɥɢɤɭʁɟ�ɩɚ�
ɞɨɦ� ɤɨɧɰɟɧɬɪɚɰɢʁɟ� ɝɥɭɤɨɡɟ� ɭ� ɤɪɜɢ� ɢ� ɢɫɤɨ�
ɪɢɲʄɚɜɚʃɟɦ�ɪɟɡɟɪɜɢ�ɝɥɢɤɨɝɟɧɚ�ɢɡ�ʁɟɬɪɟ��ɋɜɚ�
ɝɥɭɤɨɡɚ�ɤɨʁɚ�ɫɟ�ɨɛɟɡɛɟɞɢ�ɤɚɨ�ɢɡɜɨɪ�ɟɧɟɪɝɢʁɟ�
ɩɪɟɭɫɦɟɪɚɜɚ� ɫɟ� ɭ�ɦɥɟɱɧɭ�ɠɥɟɡɞɭ� ɡɚ� ɫɢɧɬɟɡɭ�
ɥɚɤɬɨɡɟ� ɦɥɟɤɚ�� Ɉɪɝɚɧɢɡɚɦ� ɩɨɤɭɲɚɜɚ� ɞɚ� ɧɚ�
ɞɨɤɧɚɞɢ� ɭɬɪɨɲɟɧɭ� ɝɥɭɤɨɡɭ� ɩɨɜɟʄɚɧɢɦ� ɨɛɢ�
ɦɨɦ� ɝɥɭɤɨɧɟɨɝɟɧɟɡɟ� ɭ� ʁɟɬɪɢ�� ɩɪɟ� ɫɜɟɝɚ� ɢɡ�
ɨɤɫɚɥɚɰɟɬɚɬɚ�ɤɚɨ� ɝɥɚɜɧɟ� ɝɥɭɤɨɧɟɨɝɟɧɟ�ɦɚɬɟ�
ɪɢʁɟ�� ɉɪɟɭɫɦɟɪɚɜɚʃɟ� ɨɤɫɚɥɚɰɟɬɚɬɚ� ɢɡ�
ɰɢɤɥɭɫɚ� ɥɢɦɭɧɫɤɟ� ɤɢɫɟɥɢɧɟ� ɭ� ɝɥɭɤɨɧɟɨɝɟ�
ɧɟɡɭ�ɭɡɪɨɤɭʁɟ�ɧɚɤɭɩʂɚʃɟ�ɚɰɟɬɢɥ�ɄɨȺ�ɧɚɫɬɚ�
ɥɨɝ�ɭ�ɰɢɤɥɭɫɭ�ȕ�ɨɤɫɢɞɚɰɢʁɟ�ɦɚɫɧɢɯ�ɤɢɫɟɥɢɧɚ��
ɤɚɨ� ɩɨɫɥɟɞɢɰɟ� ɧɟɝɚɬɢɜɧɨɝ� ɟɧɟɪɝɟɬɫɤɨɝ� ɛɢ�
ɥɚɧɫɚ�� Ɂɛɨɝ� ɨɜɨɝɚ� ɫɟ�ɦɟɬɚɛɨɥɢɡɚɦ� ɭ� ɜɟɥɢɤɨʁ�
ɦɟɪɢ�ɩɪɟɭɫɦɟɪɚɜɚ�ɤɚ�ɫɢɧɬɟɡɢ�ɤɟɬɨɧɫɤɢɯ�ɬɟɥɚ�
�ȳɨɜɚɧɨɜɢʄ�ɢ�Ɇɢɯɚɢɥɨɜɢʄ���������Ɉɜɨ� ʁɟ�ɧɚ�
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ɍɬɢɰɚʁ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ʁɭɧɢɰɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɢ�ɚɤɬɢɜɧɨɫɬ�ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɟ��

��� 

ɪɨɱɢɬɨ�ɢɡɪɚɠɟɧɨ�ɤɨɞ�ɤɪɚɜɚ�ɫɚ�ɜɢɫɨɤɨɦ�ɬɟɥɟ�
ɫɧɨɦ�ɤɨɧɞɢɰɢʁɨɦ�ʁɟɪ�ʁɟ�ɡɛɨɝ�ɜɟʄɢɯ�ɦɚɫɧɢɯ�ɞɟ�
ɩɨɚ� ɤɨɞ� ʃɢɯ� ɢɧɬɟɧɡɢɜɧɢʁɚ� ȕ�ɨɤɫɢɞɚɰɢʁɚ� ɫɚ�
ɩɨɜɟʄɚɧɢɦ�ɨɛɢɦɨɦ�ɤɟɬɨɝɟɧɟɡɟ��ɐɢɧɰɚɪɟɜɢʄ��
�������

ɍ� ɧɨɜɢʁɢɦ� ɢɫɬɪɚɠɢɜɚʃɢɦɚ�� ɫɜɟ� ɜɢɲɟ� ɫɟ�
ɨɛɪɚʄɚ�ɩɚɠʃɚ�ɧɚ�ɭɥɨɝɭ�ɨɤɫɢɞɚɬɢɜɧɨɝ�ɫɬɪɟɫɚ�
ɭ�ɩɚɬɨɝɟɧɟɡɢ�ɪɚɡɥɢɱɢɬɢɯ�ɦɟɬɚɛɨɥɢɱɤɢɯ�ɩɨɪɟ�
ɦɟʄɚʁɚ� ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɢɯ� ɡɚ� ɩɟɪɢɩɚɪɬɚɥɧɢ�
ɩɟɪɢɨɞ��(O�'HHE�ɢ�(O�%DKU���������ɋɦɚɬɪɚ�ɫɟ�
ɞɚ�ɩɨɜɟʄɚɧ�ɨɛɢɦ�ȕ�ɨɤɫɢɞɚɰɢʁɟ�ɦɚɫɧɢɯ�ɤɢɫɟ�
ɥɢɧɚ�ɭɬɢɱɟ�ɧɚ�ɩɨɜɟʄɚɧɨ�ɫɬɜɚɪɚʃɟ�ɫɥɨɛɨɞɧɢɯ�

ɪɚɞɢɤɚɥɚ�� ȼɚɠɧɭ� ɭɥɨɝɭ� ɭ� ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɨʁ�
ɡɚɲɬɢɬɢ� ɨɪɝɚɧɢɡɦɚ� ɢɦɚ� ɟɧɡɢɦ� ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɚ��*3[��ɤɨʁɢ�ɭ�ɫɜɨɦ�ɤɚɬɚɥɢɬɢɱɤɨɦ�
ɰɟɧɬɪɭ�ɫɚɞɪɠɢ�ɫɟɥɟɧ�ɭ�ɜɢɞɭ�ɫɟɥɟɧɨɰɢɫɬɟɢɧɚ�
�)RUVWURP� ɢ� ɫɚɪ��� ������� Ƚɥɭɬɚɬɢɨɧ�ɩɟɪɨɤɫɢ�
ɞɚɡɚ�ʁɟ�ɟɧɡɢɦ�ɤɨʁɢ�ɪɟɞɭɤɭʁɟ�ɜɨɞɨɧɢɤ�ɩɟɪɨɤɫɢɞ�
ɢ� ɩɟɪɨɤɫɢɞɟ� ɫɥɨɛɨɞɧɢɯ� ɦɚɫɧɢɯ� ɤɢɫɟɥɢɧɚ�
ɲɬɢɬɟʄɢ�ʄɟɥɢʁɟ�ɨɞ�ɨɤɫɢɞɚɬɢɜɧɢɯ�ɨɲɬɟʄɟʃɚ���

Ɂɛɨɝ�ɫɜɟɝɚ�ɧɚɜɟɞɟɧɨɝ��ɰɢʂ�ɨɜɨɝ�ɪɚɞɚ�ɛɢɨ�
ʁɟ� ɞɚ�ɭɬɜɪɞɢɦɨ�ɭɬɢɰɚʁ� ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɧɚ�
ɧɢɜɨ�ɝɥɭɤɨɡɟ�ɢ�ȕ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɭ�ɤɪɜɢ�ʁɭ�
ɧɢɰɚ��ɤɚɨ�ɢ�ɚɤɬɢɜɧɨɫɬ�*3[��

ɆȺɌȿɊɂȳȺɅ�ɂ�ɆȿɌɈȾȿ�ɊȺȾȺ�

ɍ�ɰɢʂɭ�ɭɬɜɪɻɢɜɚʃɚ�ɭɬɢɰɚʁɚ�ɬɟɥɟɫɧɟ�ɤɨɧ�
ɞɢɰɢʁɟ� �ɌɄ�� ʁɭɧɢɰɚ� ɧɚ� ɧɢɜɨ� ɝɥɭɤɨɡɟ� ɢ������������������
ȕ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ��ɤɚɨ�ɢ�ɚɤɬɢɜɧɨɫɬɢ�ɝɥɭɬɚ�
ɬɢɨɧ�ɩɟɪɨɤɫɢɞɚɡɟ��ɜɪɲɟɧɚ�ʁɟ�ɩɪɨɰɟɧɚ�ɬɟɥɟɫɧɟ�
ɤɨɧɞɢɰɢʁɟ� ɤɨɪɢɲʄɟʃɟɦ� ȼɢɪʇɢɧɢʁɚ� ɫɢɫɬɟɦɚ�
ɦɨɞɢɮɢɤɨɜɚɧɢɦ�ɩɨ�ȿɞɦɟɧɫɨɧɭ��ɩɨ�ɫɤɚɥɢ�ɨɞ���
ɞɨ����(GPHQVRQ���������ɧɚ�ɨɫɧɨɜɭ�ɤɨʁɟ�ʁɟ����ʁɭ�
ɧɢɰɟ� ɫɜɪɫɬɚɧɨ� ɭ� ɞɜɟ� ɝɪɭɩɟ�� ɍ� ɩɪɜɭ� ɝɪɭɩɭ�
�ɧ ���ɫɭ�ɫɜɪɫɬɚɧɟ� ʁɭɧɢɰɟ�ɨɩɬɢɦɚɥɧɟ�ɬɟɥɟɫɧɟ�
ɤɨɧɞɢɰɢʁɟ��ɌɄ �������ɚ�ɭ�ɞɪɭɝɭ�ɝɪɭɩɭ��ɧ ����
ɝɨʁɚɡɧɟ�ʁɭɧɢɰɟ�ɫɚ�ɨɰɟɧɨɦ�ɌɄ�������Ɉɰɟɧɚ�ɬɟ�
ɥɟɫɧɟ� ɤɨɧɞɢɰɢʁɟ� ɜɪɲɟɧɚ� ʁɟ� �� ɧɟɞɟʂɟ� ɩɪɟ�
ɩɪɟɞɜɢɻɟɧɨɝ�ɩɚɪɬɭɫɚ��Ⱦɚ�ɛɢ�ɫɟ�ɢɡɛɟɝɥɚ�ɜɚɪɢ�
ɪɚʃɚ� ɭ� ɫɦɢɫɥɭ� ɩɪɨɰɟɧɟ� ɬɟɥɟɫɧɟ� ɤɨɧɞɢɰɢʁɟ��
ɨɰɟʃɢɜɚʃɟ� ɫɭ� ɜɪɲɢɥɟ� ɢɫɬɨɜɪɟɦɟɧɨ� ɱɟɬɢɪɢ�
ɨɫɨɛɟ�� ɉɪɨɫɟɤ� ɫɬɚɪɨɫɬɢ� ɨɬɟʂɟɧɢɯ� ʁɭɧɢɰɚ� ʁɟ�
ɛɢɨ������ɦɟɫɟɰɢ��

ɉɪɢɤɭɩʂɚʃɟ�ɢ�ɢɫɩɢɬɢɜɚʃɟ�ɭɡɨɪɚɤɚ�ɤɪɜɢ�
ʁɭɧɢɰɚ�ɫɩɪɨɜɟɞɟɧɨ�ʁɟ�ɨɞ����ɞɨ�����ɞɚɧɚ�ɧɚɤɨɧ�
ɩɚɪɬɭɫɚ�� Ʉɪɜ� ʁɟ� ɞɨɛɢʁɟɧɚ� ɩɭɧɤɰɢʁɨɦ� ɢɡ��������������
Y� FRFFLJHD�PHGLD��Ⱥɧɚɥɢɡɟ�ɤɪɜɢ�ɫɭ�ɪɚɻɟɧɟ�ɩɨ
ɫɢɫɬɟɦɭ� ɬɟɫɬ�ɬɪɚɤɚ� ɧɚ� ɤɨʁɟ� ʁɟ� ɧɚɧɨɲɟɧɚ� ɤɚɩ
ɭɡɨɪɤɨɜɚɧɟ� ɤɪɜɢ�� ȼɪɟɞɧɨɫɬ� ɤɨɧɰɟɧɬɪɚɰɢʁɟ
ɝɥɭɤɨɡɟ� ɢ� ȕ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ� ɨɱɢɬɚɜɚɧɚ� ʁɟ
ɧɚ� ɚɩɚɪɚɬɭ� ��)5((67</(� 35(&,6,21� 1(2
%ORRG�*OXFRVH�DQG�.HWRQH�0RQLWRULQJ�V\VWHP³�

Ⱥɤɬɢɜɧɨɫɬ� ɝɥɭɬɚɬɢɨɧ�ɩɟɪɨɤɫɢɞɚɡɟ� �*3[��
ɢɡ�ɩɭɧɟ�ɤɪɜɢ�ɤɪɚɜɚ�ɨɞɪɟɻɢɜɚɧɚ�ʁɟ�ɦɟɬɨɞɨɦ�ɩɨ�

*�Q]OHU� ɢ� ɫɚɪ�� ������� ɧɚ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɭ�
&HFLO�������ɉɪɢɧɰɢɩ�ɨɜɨɝ�ɦɟɪɟʃɚ�ʁɟ�ɡɚɫɧɨɜɚɧ�
ɧɚ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢʁɫɤɨɦ� ɪɟɝɢɫɬɪɨɜɚʃɭ�
ɩɨɬɪɨɲʃɟ� 1$'3+� ɭ� ɤɭɩɥɨɜɚɧɨʁ� ɟɧɡɢɦɫɤɨʁ�
ɪɟɚɤɰɢʁɢ��Ɇɟɬɨɞɚ� ʁɟ� ɢɡɜɟɞɟɧɚ� ɬɚɤɨ�ɲɬɨ� ʁɟ� ɭ�
ɟɩɪɭɜɟɬɭ� ɪɟɞɨɦ� ɞɨɞɚɬɨ� ���� �O� ɤɚɥɢʁɭɦ�ɮɨɫ�
ɮɚɬɧɨɝ�ɩɭɮɟɪɚ�������O�ɝɥɭɬɚɬɢɨɧɚ��*6+������
�O�ɝɥɭɬɚɬɢɨɧ�ɪɟɞɭɤɬɚɡɟ��*5�������O�ɩɭɧɟ�ɤɪɜɢ�
ɯɟɦɨɥɢɡɨɜɚɧɟ�Ⱦɪɚɩɤɢɧɨɜɢɦ�ɪɟɚɝɟɧɫɨɦ� �ɪɚɡ�
ɛɥɚɠɟʃɟ����ɩɭɬ��ɢ������O�ɪɟɞɟɫɬɢɥɨɜɚɧɟ�ɜɨɞɟ��
Ɂɚɬɢɦ� ʁɟ� ɢɡɜɪɲɟɧɚ� ɩɪɟɢɧɤɭɛɚɰɢʁɚ� ɭ� ɬɟɪɦɨ�
ɫɬɚɬɭ�ɧɚ���ɨɋ�ɭ�ɬɪɚʁɚʃɭ�ɨɞ����ɦɢɧɭɬɚ��ɧɚɤɨɧ�
ɱɟɝɚ�ʁɟ�ɭ�ɟɩɪɭɜɟɬɟ�ɞɨɞɚɬɨ������O�ɧɢɤɨɬɢɧɚɦɢɞ�
ɚɞɟɧɢɧ� ɞɢɧɭɤɥɟɨɬɢɞ�ɮɨɫɮɚɬɚ� �1$'3+�� ɢ�
���� �O� ɬɟɪɰɢʁɚɥɧɨɝ� ɛɭɬɢɥɯɢɞɪɨɩɟɪɨɤɫɢɞɚ�
�7%+���ɇɚɤɨɧ�ɞɨɞɚɜɚʃɚ�1$'3+�ɢ�7%+��ɫɚɞɪ�
ɠɚʁ�ɟɩɪɭɜɟɬɟ�ʁɟ�ɢɡɥɢɜɟɧ�ɭ�ɤɢɜɟɬɭ��ɋɬɚɜʂɚʃɟɦ�
ɤɢɜɟɬɟ� ɭ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɚɪ� ɡɚɩɨɱɢʃɟ� ɢ� ɪɟ�
ɝɢɫɬɪɨɜɚʃɟ�ɩɨɬɪɨɲʃɟ�1$'3+��ɚ�ɭ�ɢɧɬɟɪɜɚ�
ɥɢɦɚ� ɨɞ� ��� ɫɟɤɭɧɞɢ� ɧɚ� ɬɚɥɚɫɧɨʁ� ɞɭɠɢɧɢ� ɨɞ�
����QP��ɛɟɥɟɠɢ�ɫɟ�ɚɩɫɨɪɛɚɧɰɚ��

Ɋɚɫɬɜɨɪɢ� *5�� *6+� ɢ� 1$'3+� ɫɭ� ɭɜɟɤ�
ɫɜɟɠɟ� ɩɪɢɩɪɟɦɚɧɢ�� ɭɡ� ɭɩɨɬɪɟɛɭ� ɪɟɞɟɫɬɢɥɨ�
ɜɚɧɟ�ɜɨɞɟ�ɤɚɨ�ɪɚɫɬɜɚɪɚɱɚ�ɡɚ�*5�ɢ�*6+��Ʉɚɨ�
ɪɚɫɬɜɚɪɚɱ� ɡɚ� 1$'3+� ɤɨɪɢɲʄɟɧ� ʁɟ� ���� ��
1D+&2��� ɋɚɫɬɚɜ�� ɤɚɨ� ɢ� ɤɨɧɚɱɧɟ� ɤɨɧɰɟɧɬɪɚ�
ɰɢʁɟ�ɪɟɚɝɟɧɚɫɚ��ɩɪɢɤɚɡɚɧɟ�ɫɭ�ɭ�ɬɚɛɟɥɢ���



ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ��������–�����������
ɇɢɤɲɢʄ�ɢ�ɫɚɪ��
ɍɬɢɰɚʁ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ʁɭɧɢɰɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɢ�ɚɤɬɢɜɧɨɫɬ�ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɟ��

���

Ɍɚɛɟɥɚ����ɋɚɫɬɚɜ�ɢ�ɤɨɥɢɱɢɧɚ�ɪɟɚɝɟɧɚɫɚ�ɤɨɪɢɲʄɟɧɢɯ�ɡɚ�ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢʁɫɤɨ�ɨɞɪɟ�
ɻɢɜɚʃɟ�ɚɤɬɢɜɧɨɫɬɢ�*3[�

Ɋɟɚɝɟɧɫɢ� Ɂɚɩɪɟɦɢɧɚ�
��O��

Ʉɨɧɚɱɧɚ�ɤɨɧɰɟɧɬɪɚ�
ɰɢʁɚ�

Ʉɚɥɢʁɭɦ�ɮɨɫɮɚɬɧɢ�ɩɭɮɟɪ������PPRO�/��S+���� ���� ����PPRO�O�
*6+������PPRO�/�� ���� ��PPRO�/�
Ƚɥɭɬɚɬɢɨɧ�ɪɟɞɭɤɬɚɡɚ��*5�� ��� ��PPRO�/�
ɉɭɧɚ�ɤɪɜ��ɪɚɡɛɥ����[�� ��� ������,-�P/�
1$'3+� ���� ����PPRO�/�
7%+� ���� ������PPRO�/�
Ɋɟɞɟɫɬɢɥɨɜɚɧɚ�ɜɨɞɚ� ����

Ɋɟɡɭɥɬɚɬɢ�ɞɨɛɢʁɟɧɢ�ɭ�ɨɜɨɦ�ɨɝɥɟɞɭ�ɫɭ�ɝɪɭ�
ɩɢɫɚɧɢ� ɭ� ɨɞɝɨɜɚɪɚʁɭʄɟ� ɫɬɚɬɢɫɬɢɱɤɟ� ɫɟɪɢʁɟ� ɢ�
ɨɛɪɚɻɟɧɢ� ɭɡ� ɩɪɢɦɟɧɭ� ɨɞɪɟɻɟɧɢɯ� ɫɬɚɬɢɫɬɢɱ�
ɤɢɯ� ɦɟɬɨɞɚ� ɭ� ɩɪɨɝɪɚɦɭ� 06� ([FHO� ������ Ɉɞ�
ɫɬɚɬɢɫɬɢɱɤɢɯ�ɦɟɬɨɞɚ��ɤɨɪɢɲʄɟɧɟ����ɫɭ�ɢɡɪɚɱɭ�
ɧɚɬɟ�ɫɪɟɞʃɟ�ɜɪɟɞɧɨɫɬɢ� � � � �ɚɪɢɬɦɟɬɢɱɤɚ�ɫɪɟ�
ɞɢɧɚ�–�;ɫɪ���ɪɟɥɚɬɢɜɧɟ�ɦɟɪɟ�ɜɚɪɢʁɚɛɢɥɢɬɟɬɚ

�ɤɨɟɮɢɰɢʁɟɧɬ� ɜɚɪɢʁɚɰɢʁɟ� – Ʉɜ�� ɢ� ɚɩɫɨɥɭɬɧɟ
ɦɟɪɟ�ɜɚɪɢʁɚɛɢɥɢɬɟɬɚ��ɫɬɚɧɞɚɪɞɧɚ����ɞɟɜɢʁɚɰɢʁɚ�
– ɋȾ���Ⱥɧɚɥɢɡɟ�ɫɬɚɬɢɫɬɢɱɤɟ�ɫɢɝɧɢɮɢɤɚɧɬɧɨ�
ɫɬɢ� ɢɡɜɪɲɟɧɟ� ɫɭ� ɫɬɭɞɟɧɬɨɜɢɦ� ɬ�ɬɟɫɬɨɦ��Ⱦɨ�
ɛɢʁɟɧɢ�ɪɟɡɭɥɬɚɬɢ�ɫɭ�ɩɪɢɤɚɡɚɧɢ�ɭ�ɜɢɞɭ�ɝɪɚɮɢ�
ɤɨɧɚ�

ɊȿɁɍɅɌȺɌɂ�

ɂɫɩɢɬɢɜɚɧɟ� ɫɭ� ɤɨɧɰɟɧɬɪɚɰɢʁɟ� ɝɥɭɤɨɡɟ��
%+%�ɢ�ɨɞɪɟɻɢɜɚɧɚ�ɚɤɬɢɜɧɨɫɬ�*3[��ɫɚ�ɰɢʂɟɦ�
ɞɚ�ɫɟ�ɭɩɨɪɟɞɟ�ɪɟɡɭɥɬɚɬɢ�ɢɡɦɟɻɭ�ʁɭɧɢɰɚ�ɨɩɬɢ�
ɦɚɥɧɟ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɢ�ɝɨʁɚɡɧɢɯ�ʁɭɧɢɰɚ��

ɉɪɢɥɢɤɨɦ� ɢɫɩɢɬɢɜɚʃɚ� ɝɥɢɤɟɦɢʁɟ�� ɧɢʁɟ�
ɩɪɨɧɚɻɟʃɚ�ɡɧɚɱɚʁɧɚ�ɪɚɡɥɢɤɚ��S ������ɢɡɦɟɻɭ�
ɫɪɟɞʃɢɯ� ɜɪɟɞɧɨɫɬɢ� ɤɨɧɰɟɧɬɪɚɰɢʁɚ� ɝɥɭɤɨɡɟ�
ɞɨɛɢʁɟɧɢɯ�ɤɨɞ�ʁɭɧɢɰɚ�ɨɩɬɢɦɚɥɧɟ�ɬɟɥɟɫɧɟ�ɤɨɧ�
ɞɢɰɢʁɟ�ɢ�ɝɨʁɚɡɧɢɯ�ʁɭɧɢɰɚ��Ƚɪɚɮɢɤɨɧ������

Ʉɨɞ� ʁɟɞɢɧɤɢ� ɨɩɬɢɦɚɥɧɟ� ɬɟɥɟɫɧɟ� ɤɨɧɞɢ�
ɰɢʁɟ��ɫɪɟɞʃɚ�ɜɪɟɞɧɨɫɬ�ɤɨɧɰɟɧɬɪɚɰɢʁɟ�ɝɥɭɤɨɡɟ�
ɛɢɥɚ�ʁɟ�����������PPRO�/�ɫɚ�ɢɧɬɟɪɜɚɥɨɦ�ɜɪɟɞ�
ɧɨɫɬɢ�����– 3���PPRO�/�ɢ�ɤɨɟɮɢɰɢʁɟɧɬɨɦ�ɜɚ�
ɪɢʁɚɰɢʁɟ�������

Ʉɨɞ� ɝɨʁɚɡɧɢɯ� ʁɟɞɢɧɤɢ�� ɫɪɟɞʃɚ� ɜɪɟɞɧɨɫɬ�
ɤɨɧɰɟɧɬɪɚɰɢʁɟ� ɝɥɭɤɨɡɟ� ʁɟ� ɛɢɥɚ� ����������
PPRO�/�� ɫɚ� ɢɧɬɟɪɜɚɥɨɦ� ɜɪɟɞɧɨɫɬɢ� ���� – ���
PPRO�/�ɢ�ɤɨɟɮɢɰɢʁɟɧɬɨɦ�ɜɚɪɢʁɚɰɢʁɟ�������
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ɍɬɢɰɚʁ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ʁɭɧɢɰɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɢ�ɚɤɬɢɜɧɨɫɬ�ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɟ��

���

Ƚɪɚɮɢɤɨɧ� ��� ȼɪɟɞɧɨɫɬ� ɤɨɧɰɟɧɬɪɚɰɢʁɟ� ɝɥɭɤɨɡɟ� ɭ� ɤɪɜɢ� ʁɭɧɢɰɚ� ɨɩɬɢɦɚɥɧɟ� ɢ� ɩɨɜɟʄɚɧɟ�
ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�

Ʉɨɞ� ʁɟɞɢɧɤɢ� ɨɩɬɢɦɚɥɧɟ� ɬɟɥɟɫɧɟ� ɤɨɧɞɢ�
ɰɢʁɟ��ɫɪɟɞʃɚ�ɜɪɟɞɧɨɫɬ�ɤɨɧɰɟɧɬɪɚɰɢʁɟ�%+%�ʁɟ�
ɛɢɥɚ����������PPRO�/��ɫɚ�ɢɧɬɟɪɜɚɥɨɦ�ɜɪɟɞɧɨ�
ɫɬɢ� ���� –� ���� PPRO�/�� Ʉɨɞ� ɝɨʁɚɡɧɢɯ� ʁɭɧɢɰɚ�
ɫɪɟɞʃɚ�ɜɪɟɞɧɨɫɬ�ɤɨɧɰɟɧɬɪɚɰɢʁɟ�%+%�ʁɟ�ɛɢɥD�
����������PPRO�/�� ɫɚ�ɢɧɬɟɪɜɚɥɨɦ�ɜɪɟɞɧɨɫɬɢ�
����– ����PPRO�/��ɂɫɩɢɬɢɜɚʃɟɦ�ɫɬɚɬɢɫɬɢɱɤɟ

ɡɧɚɱɚʁɧɨɫɬɢ�� ɩɪɨɧɚɻɟɧɚ� ʁɟ� ɡɧɚɱɚʁɧɚ� ɪɚɡɥɢɤɚ�
�S ������ɢɡɦɟɻɭ�ɫɪɟɞʃɢɯ�ɜɪɟɞɧɨɫɬɢ�ɤɨɧɰɟɧ�
ɬɪɚɰɢʁɚ�%+%�ʁɭɧɢɰɚ�ɨɩɬɢɦɚɥɧɟ�ɬɟɥɟɫɧɟ�ɤɨɧ�
ɞɢɰɢʁɟ� ɢ� ɝɨʁɚɡɧɢɯ�� Ƚɨʁɚɡɧɟ� ʁɭɧɢɰɟ� ɫɭ� ɢɦɚɥɟ�
ɡɧɚɱɚʁɧɨ� ɜɢɲɭ� ɫɪɟɞʃɭ� ɜɪɟɞɧɨɫɬ� ɤɨɧɰɟɧɬɪɚ�
ɰɢʁɟ�%+%��Ƚɪɚɮɢɤɨɧ������
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Ɍɟɥɟɫɧɚ�ɤɨɧɞɢɰɢʁɚ

Ʉɨɧɰɟɧɬɪɚɰɢʁɚ�ɝɥɭɤɨɡɟ
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ɍɬɢɰɚʁ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ʁɭɧɢɰɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɢ�ɚɤɬɢɜɧɨɫɬ�ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɟ��

���

Ƚɪɚɮɢɤɨɧ����ȼɪɟɞɧɨɫɬ�ɤɨɧɰɟɧɬɪɚɰɢʁɟ�ȕ–ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ��%+%��ɭ�ɤɪɜɢ�ʁɭɧɢɰɚ�ɨɩɬɢ�
ɦɚɥɧɟ�ɢ�ɩɨɜɟʄɚɧɟ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ���S ������

Ʉɨɞ� ʁɟɞɢɧɤɢ� ɨɩɬɢɦɚɥɧɟ� ɬɟɥɟɫɧɟ� ɤɨɧɞɢ�
ɰɢʁɟ��ɩɪɨɫɟɱɧɚ�ɚɤɬɢɜɧɨɫɬ�*3[�ʁɟ�ɛɢɥɚ��������
�.DW�/�� ɫɚ� ɢɧɬɟɪɜɚɥɨɦ� ɜɪɟɞɧɨɫɬɢ� ���–���
�.DW�/�� Ʉɨɞ� ɝɨʁɚɡɧɢɯ� ʁɟɞɢɧɤɢ� ɫɪɟɞʃɚ� ɜɪɟɞ�
ɧɨɫɬ� ɡɚ� ɚɤɬɢɜɧɨɫɬ� *3[� ʁɟ� ɛɢɥɚ� ��������
�.DW�/�� ɫɚ� ɢɧɬɟɪɜɚɥɨɦ� ɜɪɟɞɧɨɫɬɢ� ���–���
�.DW�/��

ɂɫɩɢɬɢɜɚʃɟɦ� ɫɬɚɬɢɫɬɢɱɤɟ� ɡɧɚɱɚʁɧɨɫɬɢ��
ɭɬɜɪɻɟɧɚ�ʁɟ�ɡɧɚɱɚʁɧɚ�ɪɚɡɥɢɤɚ��S ������ɢɡɦɟɻɭ�
ɫɪɟɞʃɢɯ� ɜɪɟɞɧɨɫɬɢ� ɚɤɬɢɜɧɨɫɬɢ� *3[� ʁɭɧɢɰɚ�
ɨɩɬɢɦɚɥɧɟ� ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɢ� ɝɨʁɚɡɧɢɯ� ʁɭ�
ɧɢɰɚ�� Ʉɨɞ� ɝɨʁɚɡɧɢɯ� ʁɭɧɢɰɚ� ʁɟ� ɩɨɫɬɨʁɚɥɚ� ɡɧɚ�
ɱɚʁɧɨ�ɜɟʄɚ�ɚɤɬɢɜɧɨɫɬ�*3[��Ƚɪɚɮɢɤɨɧ�����

0.4

0.670588235

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

m
m
ol
/L

Ɍɟɥɟɫɧɚ�ɤɨɧɞɢɰɢʁɚ

Ʉɨɧɰɟɧɬɪɚɰɢʁɚ�%+%

**



ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ��������–�����������
ɇɢɤɲɢʄ�ɢ�ɫɚɪ��

ɍɬɢɰɚʁ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ʁɭɧɢɰɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɢ�ɚɤɬɢɜɧɨɫɬ�ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɟ��

���

Ƚɪɚɮɢɤɨɧ����Ⱥɤɬɢɜɧɨɫɬ�*3[�ɭ�ɩɭɧɨʁ�ɤɪɜɢ�ʁɭɧɢɰɚ�ɨɩɬɢɦɚɥɧɟ�ɢ�ɩɨɜɟʄɚɧɟ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢ�
ɰɢʁɟ���S �������

ȾɂɋɄɍɋɂȳȺ�

Ʉɟɬɨɡɚ� ɩɪɟɞɫɬɚɜʂɚ� ɱɟɫɬ� ɦɟɬɚɛɨɥɢɱɤɢ� ɩɨɪɟ�
ɦɟʄɚʁ�ɤɨɞ�ɜɢɫɨɤɨɦɥɟɱɧɢɯ�ɤɪɚɜɚ��ɍɡɪɨɰɢ�ɤɨʁɢ�
ɞɨɩɪɢɧɨɫɟ�ɧɚɫɬɚɧɤɭ�ɤɟɬɨɡɟ�ɦɨɝɭ�ɛɢɬɢ�ɧɟɚɞɟ�
ɤɜɚɬɧɚ�ɢɫɯɪɚɧɚ�ɭ�ɨɞɧɨɫɭ�ɧɚ�ɩɟɪɢɨɞ�ɥɚɤɬɚɰɢʁɟ��
ɯɨɪɦɨɧɫɤɢ� ɞɢɫɛɚɥɚɧɫ�� ɥɨɲɚ� ɬɟɥɟɫɧɚ� ɤɨɧɞɢ�
ɰɢʁɚ��ɜɢɫɨɤɚ�ɦɥɟɱɧɨɫɬ�ɢ�ɦɧɨɝɢ�ɞɪɭɝɢ��

Ɉɰɟɧɚ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɤɪɚɜɚ�ɜɪɲɢ�ɫɟ�ɭ�
ɫɜɢɦ�ɩɟɪɢɨɞɢɦɚ�ɩɪɨɢɡɜɨɞɧɨɝ�ɢ�ɪɟɩɪɨɞɭɤɬɢɜ�
ɧɨɝ�ɰɢɤɥɭɫɚ��ɚ�ɩɨɠɟʂɧɚ�ɨɰɟɧɚ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢ�
ɰɢʁɟ�ɭ�ɩɟɪɢɨɞɭ�ɬɟʂɟʃɚ�ʁɟ������– ������ɉɪɟɝɨ�
ʁɟɧɟ� ɤɪɚɜɟ� ɭ� ɩɟɪɢɨɞɭ� ɬɟʂɟʃɚ� ɢ� ɧɚ� ɩɨɱɟɬɤɭ�
ɥɚɤɬɚɰɢʁɟ�� ɡɚ� ɤɨʁɢ� ʁɟ� ɤɚɪɚɤɬɟɪɢɫɬɢɱɚɧ� ɧɟɝɚ�
ɬɢɜɧɢ����ɟɧɟɪɝɟɬɫɤɢ�ɛɢɥɚɧɫ��ɢɦɚʁɭ�ɩɨɜɟʄɚɧ�ɪɢ�
ɡɢɤ�ɨɞ�ɧɚɫɬɚɧɤɚ�ɤɟɬɨɡɟ�ɡɛɨɝ�ɨɫɥɨɛɚɻɚʃɚ�ɫɥɨ�
ɛɨɞɧɢɯ�ɦɚɫɧɢɯ�ɤɢɫɟɥɢɧɚ�ɢ�ɧɚɝɨɦɢɥɚɜɚʃɚ�ɚ�
ɰɟɬɢɥ�ɄɨȺ��Ʉɚɤɨ�ɛɢ� ɫɟ�ɨɜɢ�ɪɢɡɢɰɢ�ɢɡɛɟɝɥɢ��
ɧɟɨɩɯɨɞɧɨ� ʁɟ� ɨɞɪɠɚɜɚɬɢ� ɬɟɥɟɫɧɭ� ɤɨɧɞɢɰɢʁɭ�
ɤɪɚɜɚ�ɭ�ɨɞɪɟɻɟɧɨɦ�ɨɩɫɟɝɭ�ɢ�ɬɨ������–������ɧɚ

ɩɨɪɨɻɚʁɭ������–������ɭ�ɬɨɤɭ�ɪɚɧɟ�ɥɚɤɬɚɰɢʁɟ�����
– ���� ɬɨɤɨɦ� ɫɪɟɞɢɧɟ� ɥɚɤɬɚɰɢʁɟ�� �� – ���� ɭ
ɤɚɫɧɨʁ�ɥɚɤɬɚɰɢʁɢ�ɢ������– �����ɩɪɢ�ɡɚɫɭɲɟʃɭ
�(GPHQVRQ���������Ʉɚɤɨ�ɧɚɜɨɞɟ�*LOOXQG�ɢ�ɫɚɪ�
��������ɧɚɫɬɚɧɚɤ�ɤɟɬɨɡɧɨɝ�ɫɬɚʃɚ�ɤɨɞ�ɝɨʁɚɡɧɢɯ
ɤɪɚɜɚ� ɧɚɤɨɧ� ɩɚɪɬɭɫɚ� ʁɟ� ɱɟɫɬɚ� ɩɨʁɚɜɚ�� ɇɚ
ɨɫɧɨɜɭ�ɪɟɡɭɥɬɚɬɚ�ɤɨʁɟ�ɫɦɨ�ɞɨɛɢɥɢ��ɤɨɞ�ʁɭɧɢɰɚ
ʁɟ�ɨɜɨ�ɪɟɻɚ�ɩɨʁɚɜɚ��ɲɬɨ�ɫɟ�ɦɨɠɟ�ɨɛʁɚɫɧɢɬɢ�ɦɚ�
ʃɨɦ� ɩɪɨɢɡɜɨɞʃɨɦ� ɦɥɟɤɚ� ɩɪɜɨɬɟɥɤɢ�� Ɂɛɨɝ
ɦɚʃɟ�ɩɪɨɢɡɜɨɞʃɟ�ɦɥɟɤɚ��ɧɟɝɚɬɢɜɚɧ�ɛɢɥɚɧɫ�ɟ�
ɧɟɪɝɢʁɟ�ʁɟ�ɦɚʃɢ�ɧɟɝɨ�ɤɨɞ�ɤɪɚɜɚ�ɤɨʁɟ�ɫɭ�ɞɨɫɬɢ�
ɝɥɟ�ɫɜɨʁɭ�ɦɚɤɫɢɦɚɥɧɭ�ɦɥɟɱɧɨɫɬ�

Ɉɩɚɫɧɨɫɬ� ɨɞ� ɧɚɫɬɚɧɤɚ� ɤɟɬɨɡɧɨɝ� ɫɬɚʃɚ�
ɪɚɫɬɟ� ɫɚ� ɫɬɚɪɨɲʄɭ�ɩɪɢɥɢɤɨɦ�ɩɪɜɨɝ� ɬɟʂɟʃɚ��
ɋɦɚɬɪɚ�ɫɟ�ɞɚ�ɩɪɜɨɬɟɥɤɟ�ɦɥɚɻɟ�ɨɞ����ɦɟɫɟɰɢ�
ɫɩɚɞɚʁɭ�ɭ�ɧɚʁɦɚʃɟ�ɪɢɡɢɱɧɭ�ɝɪɭɩɭ��ɋ�ɨɛɡɢɪɨɦ�
ɧɚ� ɬɨ� ɞɚ� ʁɟ� ɩɪɨɫɟɤ� ɢɫɩɢɬɢɜɚɧɢɯ� ʁɭɧɢɰɚ� ɛɢɨ�
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ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ��������–�����������
ɇɢɤɲɢʄ�ɢ�ɫɚɪ��
ɍɬɢɰɚʁ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ʁɭɧɢɰɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɭ�ɝɥɭɤɨɡɟ��ɛɟɬɚ�ɯɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ�ɢ�ɚɤɬɢɜɧɨɫɬ�ɝɥɭɬɚɬɢɨɧ��
ɩɟɪɨɤɫɢɞɚɡɟ��

���

����� ɦɟɫɟɰɢ�� ɫɜɪɫɬɚɧɟ� ɫɭ� ɭ� ɫɪɟɞʃɟ� ɪɢɡɢɱɧɭ�
ɝɪɭɩɭ��9DQ�'HU�'ULIW����������

Ʉɨɞ� ʁɟɞɢɧɤɢ� ɨɩɬɢɦɚɥɧɟ� ɬɟɥɟɫɧɟ� ɤɨɧɞɢ�
ɰɢʁɟ��ɫɪɟɞʃɚ�ɜɪɟɞɧɨɫɬ�ɤɨɧɰɟɧɬɪɚɰɢʁɟ�ɝɥɭɤɨɡɟ�
ɛɢɥɚ� ʁɟ������PPRO�/��ɚ�ɤɨɞ�ɝɨʁɚɡɧɢɯ� ʁɟɞɢɧɤɢ�
����� PPRO�/�� ɲɬɨ� ʁɟ� ɭ� ɨɤɜɢɪɭ� ɪɟɮɟɪɟɧɬɧɢɯ�
ɜɪɟɞɧɨɫɬɢ�ɤɨʁɟ�ɢɡɧɨɫɟ����– ����PPRO�/��ɋɬɨ�
ʁɢʄ����������

ȼɪɟɞɧɨɫɬ�%+%�ɩɪɟɤɨ�����PPRO�/�ɞɜɟ�ɧɟ�
ɞɟʂɟ� ɧɚɤɨɧ� ɬɟʂɟʃɚ�� ɡɚʁɟɞɧɨ� ɫɚ� ɜɢɲɨɦ� ɤɨɧ�
ɰɟɧɬɪɚɰɢʁɨɦ� ɫɥɨɛɨɞɧɢɯ� ɦɚɫɧɢɯ� ɤɢɫɟɥɢɧɚ� ɭ�
ɤɪɜɢ��ɭɤɚɡɭʁɭ�ɧɚ�ɧɟɝɚɬɢɜɚɧ�ɟɧɟɪɝɟɬɫɤɢ�ɛɢɥɚɧɫ�
�&HOHVND�ɢ�ɫɚɪ����������ȼɪɟɞɧɨɫɬɢ�ɤɨɧɰɟɧɬɪɚ�
ɰɢʁɟ�%+%�ɢɫɩɢɬɢɜɚɧɢɯ�ʁɭɧɢɰɚ�ɫɚ�ɨɩɬɢɦɚɥɧɨɦ�
ɬɟɥɟɫɧɨɦ�ɤɨɧɞɢɰɢʁɨɦ�ɫɭ�ɛɢɥɟ�ɭ�ɨɤɜɢɪɭ�ɪɟɮɟ�
ɪɟɧɬɧɢɯ�ɜɪɟɞɧɨɫɬɢ��ɞɨɤ�ʁɟ�ɤɨɞ�ɝɨʁɚɡɧɢɯ��ɲɟɫɬ�

ʁɟɞɢɧɤɢ���������ɢɦɚɥɨ�ɩɨɜɢɲɟɧɟ�ɜɪɟɞɧɨɫɬɢ��
ɍ�ɨɜɨɦ�ɩɟɪɢɨɞɭ�ɩɨɱɢʃɟ�ɞɚ�ɫɟ�ɪɚɡɜɢʁɚ�ɧɟɝɚɬɢ�
ɜɚɧ�ɟɧɟɪɝɟɬɫɤɢ�ɛɢɥɚɧɫ��ɲɬɨ�ɡɚ�ɩɨɫɥɟɞɢɰɭ�ɢɦɚ�
ɩɨɜɟʄɚɧ� ɨɛɢɦ� ɫɢɧɬɟɡɟ� ɤɟɬɨɧɫɤɢɯ� ɬɟɥɚ�� Ʉɨɞ�
ɨɜɢɯ� �� ʁɟɞɢɧɤɢ�� ɡɚɛɟɥɟɠɟɧɚ� ʁɟ� ɧɟɲɬɨ� ɧɢɠɚ�
ɩɪɨɫɟɱɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɝɥɭɤɨɡɟ���

ɍ�ɞɨɫɬɭɩɧɨʁ�ɥɢɬɟɪɚɬɭɪɢ�ɧɢɫɦɨ�ɧɚɲɥɢ�ɩɨ�
ɜɟɡɚɧɨɫɬ� ɧɢɜɨɚ� ɤɟɬɨɧɫɤɢɯ� ɬɟɥɚ� ɫɚ� ɚɤɬɢɜ�
ɧɨɲʄɭ�ɟɧɡɢɦɚ�ɝɥɭɬɚɬɢɨɧ�ɩɟɪɨɤɫɢɞɚɡɟ��ɤɚɨ�ɧɢ�
ɨɛʁɚɲʃɟʃɟ� ɡɚɲɬɨ� ɛɢ� ɛɢɥɚ� ɩɨɜɟʄɚɧɚ� ʃɟɧɚ�
ɚɤɬɢɜɧɨɫɬ�ɤɨɞ�ʁɭɧɢɰɚ�ɫɚ�ɜɢɲɢɦ�ɧɢɜɨɨɦ�%+%��
Ɉɜɚʁ�ɪɟɡɭɥɬɚɬ�ɭɤɚɡɭʁɟ�ɧɚ�ɬɨ�ɞɚ�ɫɚ�ɜɟʄɨɦ�ɩɚɠ�
ʃɨɦ� ɬɪɟɛɚ� ɩɪɢɫɬɭɩɢɬɢ� ɩɪɨɭɱɚɜɚʃɭ� ɨɤɫɢɞɚ�
ɬɢɜɧɨɝ� ɫɬɪɟɫɚ� ɢ� ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɨɝ� ɤɚɩɚɰɢ�
ɬɟɬɚ�ʁɟɞɢɧɤɢ�ɫɚ�ɧɟɝɚɬɢɜɧɢɦ�ɟɧɟɪɝɟɬɫɤɢɦ�ɛɢ�
ɥɚɧɫɨɦ��

ɅɂɌȿɊȺɌɍɊȺ�

�� ɐɢɧɰɨɜɢʄ�Ɇ����������ɉɚɬɨɮɢɡɢɨɥɨɲɤɚ�ɩɪɨɰɟɧɚ�ɩɟɪɢɩɚɪɬɚɥɧɨɝ�ɦɟɬɚɛɨɥɢɱɤɨɝ�ɫɬɪɟɫɚ
ɤɨɞ� ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɢɯ� ɤɪɚɜɚ� ɭɩɨɬɪɟɛɨɦ� ɟɧɞɨɤɪɢɧɢɯ� ɢ� ɦɟɬɚɛɨɥɢɱɤɢɯ� ɤɪɢɬɟɪɢʁɭɦɚ�
Ⱦɨɤɬɨɪɫɤɚ�ɬɟɡɚ��ɉɨʂɨɩɪɢɜɪɟɞɧɢ�ɮɚɤɭɥɬɟɬ��ɍɧɢɜɟɪɡɢɬɟɬ�ɭ�ɇɨɜɨɦ�ɋɚɞɭ�

�� &HOHVND�,���8OþDU�,���6WRMNRYVNL�9���'RYHQVNL�7���0LWURY�'���'åDGåRYVNL�,����������(IIHFW�RI
ODFWDWLRQ� RQ� HQHUJ\� PHWDEROLVP� LQ� GDLU\� FRZV� IURP� GLIIHUHQW� FDWHJRULHV�� 0DF� 9HW� 5HY
��������–���

�� (GPHQVRQ� $�-��� /HDQ� ,�-���:HDYHU� /�'��� )DUYHU� 7���:HEVWHU� *�� �������� $� ERG\� FRQGLWLRQ
VFRULQJ�FKDUG�IRU�+ROVWHLQ�GDLU\�FRZV��-RXUQDO�RI�'DLU\�6FLHQFH������–���

�� (O�'HHE�:�0���(O�%DKU�6�0����������%LRFKHPLFDO�0DUNHUV�RI�.HWRVLV�LQ�'DLU\�&RZV�DW�3RVW�
SDWXULHQW�3HULRG��2[LGDWLYH�6WUHVV�%LRPDUNHUV�DQG�/LSLG�3URILOH��$P�-�RI�%LRFKHP\�0RO�%LRO
��������–���

�� )RUVWURP�-�:���=DNRZVNL�-�-���7DSSHO�$�/����������,GHQWLILFDWLRQ�RI�WKH�FDWDO\WLF�VLWH�RI�UDW�OLYHU
JOXWDWKLRQH�SHUR[LGDVH�DV�VHOHQRF\VWHLQH��%LRFKHPLVWU\��������–�����

�� *LOOXQG�3���5HNVHQ�2���*URKQ�<�7���.DUOEHUJ�.�-����������%RG\�&RQGLWLRQ�5HODWHG�WR�.HWRVLV
DQG�5HSURGXFWLYH�3HUIRUPDQFH�LQ�1RUZHJLDQ�'DLU\�&RZV��'DLU\�6FL��������–�����

�� *�Q]OHU�:�$��� 6WHIIHQV� *�-��� *URVVPDQ� $��� .LP� 6�0�$��� 2WWLQJ� )���:HQGHO� $��� )ORKH� /��
��������7KH�DPLQRDFLG�VHTXHQFH�RI�D�ERYLQH�JOXWDWKLRQH�SHUR[LGDVH��3K\VLRO�&KHP���������

�� Ɇɢɯɚɢɥɨɜɢʄ�Ɇ��ɢ�ȳɨɜɚɧɨɜɢʄ�ɂ�Ȼ����������Ȼɢɨɯɟɦɢʁɚ��ɇɚɭɱɧɚ�ɄɆȾ��Ȼɟɨɝɪɚɞ�
�� ɋɬɨʁɢʄ�ȼ����������ȼɟɬɟɪɢɧɚɪɫɤɚ�ɮɢɡɢɨɥɨɝɢʁɚ��ɇɚɭɱɧɚ�ɄɆȾ��Ȼɟɨɝɪɚɞ�
��� 9DQ� 'HU� 'ULIW� 6�*�$�� �������� .HWRVLV� ,Q� 'DLU\� &RZV�� (WLRORJLF� )DFWRUV�� 0RQLWRULQJ�

7UHDWPHQW��'LVVHUWDWLRQ��)DFXOW\�RI�9HWHULQDU\�0HGLFLQH��8WUHFKW�8QLYHUVLW\��WKH�1HWKHUODQGV�

Ɋɚɞ�ɩɪɢɦʂɟɧ��������������
Ɋɚɞ�ɩɪɢɯɜɚʄɟɧ��������������


	00 UVODNE STRANE P
	1.1_Zeljko Cvetnic_Srb
	2.1_Zeljko Cvetnic_Eng
	3.2_Tamara Ilic_Srb
	4.2_Tamara Ilic_Eng
	5.3_Aleksandar Niksic_Srb
	6.3_Aleksandar Niksic_Eng
	7.4_Vesna Kalaba_Srb
	8.4_ Vesna Kalaba_Eng
	9.5_Nadzida Mlaco_Srb
	10.5_Nadzida Mlaco_Eng
	11.6_Oliver Stevanovic_Srb
	12.6_Oliver Stevanovic_Eng
	13.7_Diana Brozic_Srb
	14.7_Diana Brozic_Eng
	15 8. 2019_Uputstvo autorima-Srb
	16. 8. VJRS-2-2019_Instruction of authors-Eng
	Blank Page

