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ɗɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ��
ɫɨɜɪɟɦɟɧɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ�� ɩɟɪɫɩɟɤɬɢɜɵ� ɢ� ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ�� ɫɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ� ɩɨ� ɦɚɬɟɪɢɚɥɚɦ� �-ɣ�
ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ�� ɋɚɪɚɬɨɜ�� ɈɈɈ�
©Ⱥɦɢɪɢɬª����������58 ɫ���ISBN 978-5-00140-911-3 

 
ɋɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ� ɫɬɚɬɟɣ� ɫɨɫɬɚɜɥɟɧ� ɩɨ ɦɚɬɟɪɢɚɥɚɦ 3-ɣ�ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©ɗɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɨɛɴɟɤɬɨɜ�� ɫɨɜɪɟɦɟɧɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ�� ɩɟɪɫɩɟɤɬɢɜɵ� ɢ� ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹª�� ɤɨɬɨɪɚɹ� ɩɪɨɜɨɞɢɥɚɫɶ� 25-��� ɧɨɹɛɪɹ� ����� ɝ�� ɜ ɋȽɌɍ� ɢɦɟɧɢ�
Ƚɚɝɚɪɢɧɚ� ɘ�Ⱥ�� ɜ� ɪɚɦɤɚɯ� ɜɫɟɪɨɫɫɢɣɫɤɨɝɨ� ɧɚɭɱɧɨ-ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɮɨɪɭɦɚ�
©ɗɤɨɥɨɝɢɱɟɫɤɢɣ�ɮɨɪɫɚɣɬª�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ� ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɬɚɪɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ©Ɏɟɞɟɪɚɥɶɧɵɣ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɨɩɟɪɚɬɨɪª� ɢ� ɮɟɞɟɪɚɥɶɧɨɝɨ ɧɚɭɱɧɨ-
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɤɨɧɫɨɪɰɢɭɦɚ ©ɉɟɪɟɞɨɜɵɟ�ɗɤɨɌɟɯɧɨɥɨɝɢɢª� 

ȼ� ɫɛɨɪɧɢɤɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɬɚɬɶɢ� ɩɨ� ɪɚɡɞɟɥɚɦ: ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�
ɫɨɫɬɨɹɧɢɹ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�� ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɢ�
ɫɨɰɢɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɡɚɝɪɹɡɧɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɣ� ɨɩɚɫɧɵɦɢ� ɨɬɯɨɞɚɦɢ�� ɩɪɚɜɨɜɵɟ� ɢ�
ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɥɢɬɢɤɢ� ɜ� ɫɮɟɪɟ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� ɢ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ� ɫɨɜɪɟɦɟɧɧɵɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�
ɷɤɨɥɨɝɢɱɟɫɤɨɦ� ɦɨɧɢɬɨɪɢɧɝɟ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ�� Ⱥ� ɬɚɤɠɟ� ɪɚɛɨɬɵ��
ɩɨɫɜɹɳɟɧɧɵɟ� ɫɨɜɪɟɦɟɧɧɵɦ� ɦɟɬɨɞɚɦ ɜɵɹɜɥɟɧɢɹ� ɷɤɨɬɨɤɫɢɤɚɧɬɨɜ� ɜ� ɨɛɴɟɤɬɚɯ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɨɰɟɧɤɟ ɢɯ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɷɤɨɫɢɫɬɟɦɵ� ɢ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ� 
ɨɛɨɫɧɨɜɚɧɢɸ ɪɚɰɢɨɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɤɨɦɩɥɟɤɫɨɜ� ɩɨ� ɨɛɪɚɛɨɬɤɟ��
ɭɬɢɥɢɡɚɰɢɢ� ɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ� ɨɬɯɨɞɨɜ� ,� ɢ� ,,� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ� ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɦɟɬɨɞɨɜ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧɧɵɯ�
ɬɟɪɪɢɬɨɪɢɣ� ɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɨɰɟɧɤɢ� ɬɨɤɫɢɱɧɨɫɬɢ� ɤɫɟɧɨɛɢɨɬɢɤɨɜ��
ɪɢɫɤɨɜ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɧɚ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɤɨɦɩɥɟɤɫɚɯ� ɩɨ� ɨɛɪɚɛɨɬɤɟ�� ɭɬɢɥɢɡɚɰɢɢ� ɢ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ�ɨɬɯɨɞɨɜ�,�ɢ�,,�ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ�  
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ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɡɞɚɧɢɹ� ɫɢɫɬɟɦɵ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�

ɦɨɧɢɬɨɪɢɧɝɚ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɉɪɟɞɥɨɠɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� Ƚɂɋ� ɞɥɹ�
ɫɛɨɪɚ�� ɚɧɚɥɢɡɚ�� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢ� ɨɬɨɛɪɚɠɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɞɟɥɶɧɵɯ� ɪɚɫɱɟɬɨɜ�
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ɡɨɧɚɯ� ɜɨɡɞɟɣɫɬɜɢɹ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɧɟɨɛɯɨɞɢɦɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɫɥɟɞɭɸɳɢɟ�
ɦɟɬɨɞɵ�ɢ�ɫɪɟɞɫɬɜɚ� 

x ɧɚɜɢɝɚɬɨɪ�ɫɢɫɬɟɦɵ�ɝɥɨɛɚɥɶɧɨɝɨ�ɦɟɫɬɨɨɩɪɟɞɟɥɟɧɢɹ�(GPS);  
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɲɭɦɨɜɨɝɨ� ɮɚɤɬɨɪɚ�� ɢɦɟɸɳɢɟ� ɮɭɧɤɰɢɢ� ɜɢɡɭɚɥɢɡɚɰɢɢ�
ɪɚɫɱɟɬɧɵɯ� ɞɚɧɧɵɯ� ɧɚ� ɷɥɟɤɬɪɨɧɧɨɣ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɫɧɨɜɟ�� ɍɉɊɁȺ�
©ɗɤɨɥɨɝª�� ɜɟɪɫɢɢ� ���� ɫ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɦɨɞɭɥɟɦ� Ƚɂɋ-ɫɬɚɧɞɚɪɬ�
�ɝɪɚɮɢɱɟɫɤɨɝɨ� ɛɥɨɤ� ɩɨ� ɪɚɛɨɬɟ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɬɚɦɢ� Ƚɂɋ���
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ɩɨɡɜɨɥɹɸɳɢɣ� ɪɚɫɫɱɢɬɚɬɶ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɩɪɢɡɟɦɧɨɦ�ɫɥɨɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��� 

x ɪɟɝɢɨɧɚɥɶɧɚɹ� ɬɟɦɚɬɢɱɟɫɤɚɹ� Ƚɂɋ� ɧɚ� ɨɫɧɨɜɟ� ɪɚɡɥɢɱɧɵɯ�
ɩɪɨɝɪɚɦɦɧɵɯ� ɩɪɨɞɭɤɬɨɜ ArcGis,  ArcView GIS; MapInfo Professional; 
4XDQWXP�*,6��$XWR&$'�ɢ�ɞɪ�� 

 ɋɢɫɬɟɦɚ� *36� �ɝɥɨɛɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɦɟɫɬɨɨɩɪɟɞɟɥɟɧɢɹ�� ɜ�
ɦɨɧɢɬɨɪɢɧɝɟ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ� ɤɨɨɪɞɢɧɚɬ�
ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɬɨɱɟɤ� ɤɨɧɬɪɨɥɹ� ɮɚɤɬɨɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɩɨɫɬɨɜ�
ɧɚɛɥɸɞɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɟɞɢɧɭɸ� ɧɭɦɟɪɚɰɢɸ� ɢ� ɩɪɢɜɹɡɚɧɵ� ɤ� ɤɚɪɬɟ�
ɦɟɫɬɧɨɫɬɢ��� 

ɉɪɨɝɪɚɦɦɵ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɯɢɦɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� �ɍɉɊɁȺ�©ɗɤɨɥɨɝª��
ɩɨɡɜɨɥɹɸɬ� ɜɵɩɨɥɧɹɬɶ� ɪɚɫɱɟɬɵ� ɪɚɫɫɟɢɜɚɧɢɹ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ� ɨɬ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɢ� ɩɟɪɟɞɜɢɠɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɣ��
ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɜ� ɞɜɭɯɦɟɬɪɨɜɨɦ� ɫɥɨɟ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɧɚɞ� ɩɨɜɟɪɯɧɨɫɬɶɸ� Ɂɟɦɥɢ� ɩɪɢ�� ɨɩɪɟɞɟɥɟɧɢɢ�
ɧɨɪɦɚɬɢɜɨɜ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� 
ɪɚɡɪɚɛɨɬɤɟ�ɩɟɪɟɱɧɹ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɨɯɪɚɧɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɜ�ɫɨɫɬɚɜɟ�
ɪɚɡɞɟɥɨɜ� ɩɪɨɟɤɬɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ�� ɨɛɨɫɧɨɜɚɧɢɢ� ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ�
ɪɚɡɦɟɪɨɜ�ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ�ɡɨɧ�  

Ɋɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɶɧɵɯ� ɪɚɫɱɟɬɨɜ� ɹɜɥɹɸɬɫɹ� ɩɨɥɹ� ɦɚɤɫɢɦɚɥɶɧɵɯ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜ� ɩɪɢɡɟɦɧɨɦ� ɫɥɨɟ� ɜɨɡɞɭɯɚ� ɩɨ� ɜɫɟɦɭ� ɫɩɟɤɬɪɭ� ɜɟɳɟɫɬɜ��
ɜɵɛɪɚɫɵɜɚɟɦɵɯ� ɜɫɟɦɢ� ɢɫɬɨɱɧɢɤɚɦɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɩɪɢɡɟɦɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ� ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɚɦ� Ɇɟɬɨɞɵ� ����� [1@� ɩɨ� ɞɚɧɧɵɦ� ɨ�
ɩɚɪɚɦɟɬɪɚɯ� ɢɫɬɨɱɧɢɤɨɜ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ� ɢ� ɞɚɧɧɵɦ� ɨ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɪɚɫɫɟɢɜɚɧɢɹ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ ɚɬɦɨɫɮɟɪɧɨɦ�
ɜɨɡɞɭɯɟ�� ȼ� ɤɚɠɞɨɣ� ɪɚɫɱɟɬɧɨɣ� ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɨ�
ɧɚɩɪɚɜɥɟɧɢɹɦ� ɢ� ɫɤɨɪɨɫɬɹɦ� ɜɟɬɪɚ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɢɦɟɫɢ�� ɉɨɫɤɨɥɶɤɭ�
ɦɚɤɫɢɦɚɥɶɧɵɟ� ɩɪɢɡɟɦɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ� ɫ� ɭɱɟɬɨɦ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜɟɬɪɚ��ɤɨɪɪɟɤɬɧɚɹ�ɩɪɢɜɹɡɤɚ�ɢ�ɨɪɢɟɧɬɚɰɢɹ�ɜ�
ɩɪɨɫɬɪɚɧɫɬɜɟ� ɢɫɬɨɱɧɢɤɨɜ� ɜɵɛɪɨɫɨɜ� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɵɦ� ɭɫɥɨɜɢɟɦ� ɬɨɱɧɨɝɨ�
ɪɚɫɱɟɬɚ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɩɪɢɡɟɦɧɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ�� Ȼɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɜɨɡɦɨɠɧɨɫɬɟɣ� ɫɨɜɪɟɦɟɧɧɵɯ� Ƚɂɋ ɜɵɩɨɥɧɟɧɢɟ� ɤɨɪɪɟɤɬɧɨɣ� ɩɪɢɜɹɡɤɢ�
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ�
ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� ɤ� ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɫɧɨɜɟ� ɦɟɫɬɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɟɜɨɡɦɨɠɧɨ�>����@� 

 ɉɪɢɦɟɪ� ɫɢɬɭɚɰɢɨɧɧɨɣ� ɤɚɪɬɚ-ɫɯɟɦɵ� ɫ� ɧɚɧɟɫɟɧɧɵɦɢ� � ɢɡɨɥɢɧɢɹɦɢ�
ɪɚɫɱɟɬɧɵɯ� � ɤɨɧɰɟɧɬɪɚɰɢɣ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɨɬ� ɫɬɚɰɢɨɧɚɪɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ�ɧɚ�ɩɪɢɦɟɪɟ�ɧɟɮɬɹɧɨɝɨ�ɤɭɫɬɚ�ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ���� 
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Ɋɢɫ� ���ɋɢɬɭɚɰɢɨɧɧɚɹ�ɤɚɪɬɚ-ɫɯɟɦɚ�ɪɚɣɨɧɚ�ɪɚɡɦɟɳɟɧɢɹ�ɩɪɟɞɩɪɢɹɬɢɹ�� 

ɫ�ɧɚɧɟɫɟɧɧɵɦɢ�ɢɡɨɥɢɧɢɹɦɢ�ɪɚɫɱɟɬɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ 
 

 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɨɳɧɵɦɢ� ɪɟɫɭɪɫɚɦɢ� ɞɥɹ� ɨɬɨɛɪɚɠɟɧɢɹ�

ɢɧɮɨɪɦɚɰɢɢ�ɨɛ� ɭɪɨɜɧɹɯ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɜ� ɩɪɢɜɹɡɤɟ�ɤ�
ɤɚɪɬɟ�ɦɟɫɬɧɨɫɬɢ�� ɨɛɥɚɞɚɸɬ� ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɢɫɬɟɦɵ�� Ƚɂɋ�ɧɚ� ɨɫɧɨɜɟ�
ɪɚɡɥɢɱɧɵɯ� ɩɪɨɝɪɚɦɦɧɵɯ� ɩɪɨɞɭɤɬɨɜ� (ArcGis,  ArcView GIS; MapInfo 
Professional; Quantum GIS; AutoCAD) ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɢ�
ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɜ� ɬɨɱɤɚɯ� � ɤɨɧɬɪɨɥɹ� ɤɚɱɟɫɬɜɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɨɬ�
ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɣ��ɚ�ɬɚɤɠɟ�ɪɚɧɠɢɪɨɜɚɧɢɹ�ɬɟɪɪɢɬɨɪɢɢ�ɩɨ�ɭɪɨɜɧɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɉɪɟɢɦɭɳɟɫɬɜɨ� Ƚɂɋ� ɫɨɫɬɨɢɬ� ɜ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɬɢɩɚɦɢ� ɞɚɧɧɵɯ� ɢ� ɜɵɞɟɥɟɧɢɢ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɦɟɠɞɭ� ɨɛɴɟɤɬɚɦɢ� ɧɚ� ɤɚɪɬɟ�� ɉɪɢɦɟɪ�
ɤɚɪɬɵ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɯɪɨɦɚ� ɜ� ɛɢɨɦɚɫɫɟ� ɦɯɨɜ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɚ�ɢɧɬɟɪɩɨɥɹɰɢɢ�IDW ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫɭɧɤɟ���� 
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Ɋɢɫ� ���Ʉɚɪɬɚ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɯɪɨɦɚ�ɜ�ɛɢɨɦɚɫɫɟ�ɦɯɨɜ��ɦɝ�ɝ� 

 
ɋ� ɩɨɦɨɳɶɸ� Ƚɂɋ� ɦɨɠɧɨ� ɦɨɞɟɥɢɪɨɜɚɬɶ� ɜɥɢɹɧɢɟ� ɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�

ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ ɨɬ�ɢɫɬɨɱɧɢɤɨɜ�ɜɵɛɪɨɫɨɜ�� ɚ�ɪɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɶɧɵɯ�
ɪɚɫɱɟɬɨɜ�ɫɨɜɦɟɳɚɬɶ�ɫ�ɰɢɮɪɨɜɵɦɢ�ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦɢ�ɦɚɬɟɪɢɚɥɚɦɢ� 

ɉɪɢɦɟɧɟɧɢɟ� ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ� ɢ� ɬɟɯɧɨɥɨɝɢɣ� ɞɥɹ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɫɪɟɞɫɬɜɨɦ�
ɭɩɪɚɜɥɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɟɣ� ɧɚ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɭɪɨɜɧɟ�� Ɂɚɞɚɱɢ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɪɟɲɟɧɵ�ɛɥɚɝɨɞɚɪɹ� ɜɨɡɦɨɠɧɨɫɬɹɦ�
Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɩɨɞɞɟɪɠɤɭ� ɢ� ɜɫɟɫɬɨɪɨɧɧɢɣ� ɚɧɚɥɢɡ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɦɧɨɝɨɚɫɩɟɤɬɧɨɣ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ�
ɢɧɮɨɪɦɚɰɢɢ� 

Ʌɢɬɟɪɚɬɭɪɚ 
 
1. ɉɪɢɤɚɡ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ� Ɋɨɫɫɢɣɫɤɨɣ�

Ɏɟɞɟɪɚɰɢɢ� ɨɬ� ����������� ʋ� ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɦɟɬɨɞɨɜ� ɪɚɫɱɟɬɨɜ� ɪɚɫɫɟɢɜɚɧɢɹ�
ɜɵɛɪɨɫɨɜ�ɜɪɟɞɧɵɯ��ɡɚɝɪɹɡɧɹɸɳɢɯ��ɜɟɳɟɫɬɜ�ɜ�ɚɬɦɨɫɮɟɪɧɨɦ�ɜɨɡɞɭɯɟª� 

2. ȼɨɥɤɨɞɚɟɜɚ� Ɇ�ȼ�, Ʌɺɜɤɢɧ Ⱥ�ȼ�, ɉɨɥɭɷɤɬɨɜɚ� Ɇ�Ɇ� Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�
ɫɢɫɬɟɦɵ� ɢ� ɢɯ� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɪɚɫɱɟɬɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ�



208 
 

ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ��� ɉɪɨɛɥɟɦɵ ɨɯɪɚɧɵ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɋɛ�� ɬɪ�� �� ɇɂɂ�
©Ⱥɬɦɨɫɮɟɪɚª��ɋɉɛ��������ɋ����-178. 

3. ȼɨɥɤɨɞɚɟɜɚ�Ɇ�ȼ���Ʌɺɜɤɢɧ�Ⱥ�ȼ� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɫɜɨɞɧɵɯ�ɪɚɫɱɟɬɨɜ�
ɞɥɹ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɫɢɫɬɟɦ�ɤɚɱɟɫɬɜɚ�ɦɨɧɢɬɨɪɢɧɝɚ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɜ�ɝɨɪɨɞɚɯ��
���ɍɱɟɧɵɟ�ɡɚɩɢɫɤɢ�ɊȽȽɆɍ��������ʋ ����ɋ����-31. 

 
 
 

Ⱥ��ȼ��ɋɚɫɢɦ 
 

Ⱥɤɚɞɟɦɢɹ�ɝɪɚɠɞɚɧɫɤɨɣ�ɡɚɳɢɬɵ�Ɇɑɋ�Ɋɨɫɫɢɢ��ɝ��ɏɢɦɤɢ 
 

ɉɊȿɋɋ-ɆȿɊɈɉɊɂəɌɂə�ɉɈ�ɗɄɈɅɈȽɂɑȿɋɄɈɃ�
ɉɊɈȻɅȿɆȺɌɂɄȿ�ɄȺɄ�ɂɇɎɈɊɆȺɐɂɈɇɇɕɃ�ɂɇɋɌɊɍɆȿɇɌ�

ɎɈɊɆɂɊɈȼȺɇɂə�ɈȻɓȿɋɌȼȿɇɇɈȽɈ�Ɇɇȿɇɂə 
  
 ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɨɧɹɬɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� PR ɢ� ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɹ��
ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɦɧɟɧɢɹ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɪɨɛɥɟɦɚɬɢɤɢ�ɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɷɤɨɥɨɝɢɱɟɫɤɢɣ�PR��ɨɛɳɟɫɬɜɟɧɧɨɟ�ɦɧɟɧɢɟ��ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɹ��
ɷɤɨɥɨɝɢɹ�� ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ�� ɛɪɢɮɢɧɝ�� ɩɪɟɫɫ-ɤɨɧɮɟɪɟɧɰɢɹ�� ɩɪɟɫɫ-ɬɭɪ��
ɬɟɥɟɦɨɫɬ��ɩɚɪɚɞɨɤɫ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɦɧɟɧɢɹ� 

 
ɗɤɨɥɨɝɢɱɟɫɤɢɣ� PR (ɱɚɫɬɨ� ɧɚɡɵɜɚɸɬ� ©ɡɟɥɺɧɵɣª PR�� ɡɚɧɢɦɚɟɬ�

ɡɧɚɱɢɬɟɥɶɧɨɟ�ɦɟɫɬɨ� ɜ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ�ɦɧɨɝɢɯ� ɫɨɜɪɟɦɟɧɧɵɯ� ɤɨɦɩɚɧɢɣ��
ɗɤɨɥɨɝɢɱɟɫɤɢɣ� PR ± ɷɬɨ� ɤɨɦɩɥɟɤɫ� ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɣ� ɧɚ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɰɢɚɥɶɧɨɣ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɭ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɲɢɪɨɤɨɣ�
ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɜ� ɫɮɟɪɟ� ɡɚɳɢɬɵ� ɮɥɨɪɵ� ɢ� ɮɚɭɧɵ�� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�
ɱɟɥɨɜɟɤɚ� 

Ɉɱɟɧɶ�ɱɚɫɬɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ��ɢ�ɤɨɦɦɟɪɱɟɫɤɢɟ�
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɞɱɟɪɤɢɜɚɸɬ� ɩɪɢ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢɦɟɧɧɨ�
ɪɚɛɨɬɭ� ɫ� ɧɚɫɟɥɟɧɢɟɦ� ɜ� ɩɨɫɬɚɧɨɜɤɟ� ɢ� ɪɟɲɟɧɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ��
Ɇɧɨɝɢɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɩɨɫɬɨɹɧɧɨ� ɢɡɭɱɚɸɬ� ɨɛɳɟɫɬɜɟɧɧɨɟ�
ɦɧɟɧɢɟ�� ɤɚɫɚɸɳɟɟɫɹ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɪɟɞɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜ�� ɩɟɪɟɪɚɛɨɬɤɢ� ɢ�
ɞɚɥɶɧɟɣɲɟɣ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ�� ɚ� ɬɚɤɠɟ� ɜɥɢɹɧɢɟ� ɷɬɢɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚ�
ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɨɛɵɱɧɵɯ�ɝɪɚɠɞɚɧ�� 

Ɂɚɱɚɫɬɭɸ� ɛɨɥɶɲɢɧɫɬɜɨ� ɚɤɬɢɜɧɨɣ� ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɨɬɧɨɫɢɬɫɹ� ɪɟɡɤɨ�
ɨɬɪɢɰɚɬɟɥɶɧɨ ɢɡ-ɡɚ� ɧɟɞɨɫɬɚɬɤɚ� ɢɧɮɨɪɦɚɰɢ ɤ� ɫɬɪɨɢɬɟɥɶɫɬɜɭ�� ɜ� ɱɚɫɬɧɨɫɬɢ��
ɡɚɜɨɞɨɜ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ� ɩɥɚɫɬɢɤɚ�� ɇɚɩɪɢɦɟɪ�� ɜ� Ɇɨɫɤɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�
ɩɥɚɧɢɪɭɟɬɫɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɡɚɜɨɞɚ�ɜ�ɉɨɞɦɨɫɤɨɜɶɟ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɩɥɚɫɬɢɤɚ�
ɦɨɳɧɨɫɬɶɸ� ɞɨ� �� ���� ɬ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɜ� ɝɨɞ�� ɋɭɳɟɫɬɜɭɟɬ�
ɞɨɝɨɜɨɪɟɧɧɨɫɬɶ� ɩɨ� ɞɚɧɧɨɦɭ� ɜɨɩɪɨɫɭ� ɦɟɠɞɭ� ɦɭɫɨɪɧɵɦ� ɨɩɟɪɚɬɨɪɨɦ� ɝ��
Ɇɨɫɤɜɵ�ɢ�Ɇɨɫɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�©ɗɤɨɥɚɣɧª�ɢ�ɤɨɦɩɚɧɢɟɣ�©ȼɬɨɪɩɥɚɫɬª� >�@��
ȿɳɺ�ɨɞɢɧ�ɩɪɢɦɟɪ��ɩɨ�ɢɧɮɨɪɦɚɰɢɢ�ɫɚɣɬɚ�ɪɚɣɨɧɚ�ɉɟɱɚɬɧɢɤɢ��ɜ�Ʉɭɪɶɹɧɨɜɟ�ɢ�
ɜ� ɇɟɤɪɚɫɨɜɤɟ� ɩɥɚɧɢɪɭɟɬɫɹ� ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɩɪɟɞɩɪɢɹɬɢɹ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ�
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ɋɨɞɟɪɠɚɧɢɟ 
 

ʺ̸̨̨̨̡̛̛̖̯̣̖̭̖̔̐� ̡̭̪̖̯̼̌� ̸̡̨̨̡̨̨̛̣̖̭̾̐̐� ̨̨̛̛̥̦̯̬̦̐̌� ̵̨̪̭̦̼̌ ̵̨̪̬̥̼̹̣̖̦̦̼�
̨̡̨̻̖̯̍̏�̛�̨̨̨̛̛̪̬̦̬̦̖̐̏̌̚�̨̨̛̭̭̯̦́́�̵̨̨̨̦̯̬̪̖̦̦̦̬̱̹̖̦̦̼̌̐̌�̨̛̛̯̖̬̬̯̬̜͙͙͙͙͙͙͙͙͘ 
 
ʤ̨̛̙̦̐̌�˃͘ʻ͕͘�ˁ̡̛̼̦̌̌̚�ʺ͘ʤ͘�ʰ̦̯̖̬̣̦̐̌̽̌́�̸̨̡̨̛̯̭̦̭̯̽�̸̨̪̏�ˀ̨̨̡̨̭̯̭̜̏�̨̛̣̭̯͙͙͙͙͙͙͙̍̌͘͘ 

 
3 
 
3 

ʤ̨̨̦̯̦̏̌� ʽ͘ʺ͕͘� ˌ̛̥̦̌� ʤ͘ʽ͘ ʺ̨̨̛̛̖̣̬̦̖̔̏̌� ̨̨̪̬̦̐̌̚� ̛̬̙̖̦̌̌́̚� ̨̛̛̛̯̖̬̬̯̬ 
̶̨̨̛̛̛̥̖̯̣̦̯̥̌̌̚�̛̪̬�̛̛̬̌̏̌�̏�ʥ̵̨̪̣̖͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌͘͘ 

 
6 

ʤ̨̨̦̯̦̏̌�ʽ͘ʺ͕͘�ˌ̨̥̦̌̏̌ ʻ͘ʺ͘ ˁ̛̬̦̯̖̣̦̼̜̌̏̽�̛̦̣̌̌̚�̨̨̥̖̯̔̏�̵̶̨̡̛̛̛̛̛̣̖̦̦̔̌�̣̔́�̶̨̡̛̖̦�
̨̨̺̖̍̐� ̛̬̦̖̦̌̐́́̚̚� ̴̨̯̥̭̖̬̼̌� ̛̛̣̏̍̚� ̨̬̯̼̌̍� ̵̡̨̨̡̨̯̖̦̪̬̾̌̏� ̨̪� ̶̛̛̛̛̱̯̣̌̚� ̵̨̨̨̯̔̏� /-II 
̡̨̣̭̭̌̏�̨̨̛̪̭̦̭̯͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌ 

 
 
10 

ʤ̵̛̥̖̌̔̏�ʧ͘ʺ͘�ˀ̨̡̬̯̌̌̍̌̚�̨̛̥̖̣̔�̨̨̛̛̥̦̯̬̦̐̌�̨̨̛̖̪̭̦̭̯̍̌̚�̨̡̬̱̙̺̖̜̌̀�̭̬̖̼͙͙͙͙͙͙̔ 15 
ʥ̵̵̬̱̖̌̏� ˈ͘ʽ͕͘� ʶ̨̱̹̦̖̬̏� ʤ͘ʰ͘� � ˀ̨̡̬̯̌̌̍̌̚� ̴̶̨̨̨̛̛̦̬̥̦̦̌-̵̸̡̨̛̯̖̦̖̭̜� ̛̭̭̯̖̥̼� ̶̨̡̛̖̦�
̨̛̖̜̭̯̏̔̏́̚�̵̛̣̱̦̦̼̐̍�̨̨̭̬̭̍̏�̸̵̨̭̯̦̼�̨͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̏̔͘͘ 

 
19 

ʥ̨̨̨̣̹̖̬̯̽̏� ʸ͘ʤ͕͘� ʥ̨̨̨̣̹̖̬̯̽̏� ʤ͘ʸ͘� ʶ̨̨̬̦̼̖̌̍̏� ̨̨̛̪̣̦̼̐͘� ʺ̸̨̨̨̡̛̛̖̯̣̖̭̖̔̐� ̨̨̭̦̼̏�
̶̛̛̛̬̖̣̌̌̚�̨̡̪̬̖̯͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌ 

 
23 

ʥ̨̨̨̣̹̖̬̯̽̏�ʸ͘ʤ͕͘� ʥ̨̨̨̣̹̖̬̯̽̏�ʤ͘ʸ͘ ʻ̸̱̦̼̖̌�̨̛̛̭̭̣̖̦̔̏̌́�̨̨̨̛̥̖̙̬̖̦̣̦̐̌̽̐� ̵̡̬̯̖̬͕̌̌̌�
̵̨̨̛̦̖̥̼̖̍̔�̣̔́�̶̛̛̛̬̖̣̌̌̚�̨̪̬̬̥̥̼̐̌�̵̡̨̨̬̦̼̌̍̏�̨̨̨̛̪̣̦͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̐̏ 

 
27 

ʦ̨̨̛̣̦̔̌�ʺ͘ʤ͕͘�ʧ̵̨̣̱̏�ʤ͘˃͘�ˀ̶̨̛̦̣̦̌̌̽̌́�̵̨̨̛̯̖̦̣̐́�̨̨̛̪̬̭̯̏̔̏̌̚�̶̛̛̦̌̔̌�̛̦̯̬͙͙͙͙͙͙̌́ 32 
ʪ̖̯̖̐̏̌� ʤ͘ˁ͕͘� ˃̵̨̨̛̛̥̬̏̌� ʫ͘ʰ͕͘� ˁ̨̨̛̥̦̏̌� ʯ͘ʤ͘ ʺ̡̖̦̖̣̖̖̭̔̏̌́� ̸̡̨̨̡̛̣̖̭̾̐̌́� ̶̡̛̛̭̪̖̾̔́�
ʥ̡̜̣̌̌-ϮϬϮϭ͗� ̨̪̼̯� ̸̵̦̱̦̼̌� ̨̛̛̭̭̣̖̦̜̔̏̌� ̛� ̸̡̨̨̡̨̨̛̣̖̭̾̐̐� ̨̨̛̬̦̍̌̏̌́̚� ̏� ʥ̡̡̨̜̣̭̥̌̌̽�
̨̡̛̪̖̦̖͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌̏̔̚͘͘ 

 
  
36 
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̸̡̨̨̡̛̛̣̖̭̾̐�̵̬̖̦̼̏̔�̵̨̨̨̯̔̏�̏�̨̛̬̭̯̖̦̖̭̯̖̌̏̔̏�̛�̨̨̨̛̙̯̦̭̯̖͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̏̏̔̏ 

 
218 

ˌ̛̬̦̌̔̌�ʧ͘ˀ͕͘�ʶ̶̨̱̪̏�ʤ͘ʰ͕͘�ʧ̨̛̥̬̦̌̏�ˇ͘ʺ͘�ʿ̨̨̨̛̛̬̦̬̦̖̐̏̌̚�̶̛̬̦̐̌�̨̦̼̚�̨̛̬̭̪̬̭̯̬̦̖̦̌̌́�
̐̌̌̚�̭�̨̨̪̥̺̽̀�̵̡̛̭̱̭̭̯̖̦̦̼̏�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜�̛̪̬�̨̛̬̜̦̜̌̏̌�̶̛̛̛̬̖̬̥̖̯̌̐̌̚̚�̡̨̛̖̥̭̯ 

 
222 

  
ˁ̨̬̖̥̖̦̦̼̖̏�̨̥̖̯̼̔�̛̼̣̖̦̏́̏́�̡̨̨̡̡̨̛̯̭̦̯̾̌̏�̏�̵̨̡̻̖̯̍̌�̨̡̬̱̙̺̖̜̌̀�̭̬̖̼̔�̛�̶̨̡̖̦̌�
̵̛�̨̛̖̜̭̯̏̔̏́̚�̦̌�̡̨̛̭̭̯̖̥̼̾�̛�̨̨̬̖̔̏̽̚�̸̨̡̖̣̖͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̏̌ 
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ʤ̶̴̨̛̦̖̬̏̌�ʤ͘ʤ͕͘�ʶ̨̪̖̌̏̌�ʺ͘˓͕͘�ʶ̡̨̹̬̌̌̏�ʿ͘ʶ͘ ʦ̛̛̣̦̖́�̵̨̪̬̥̼̹̣̖̦̦̼�̨̨̛̦̦̥̯̖̬̣̌̌̌̏�̦̌�
̸̨̡̛̪̖̖̦̖̭̖̏̔�̛�̡̨̛̛̦̯̦̼̖̐̏�̴̶̡̛̛̱̦�̵̡̨̛̛̥̣̖̪̯̺̌̀�̦̌�̛̪̬̥̖̬̖�̸̶̨̛̦̦̭̯̌̌�̭̖̬̖̬͙͙͙̍̌ 

 
225 

ʦ̡̛̖̣̭�ʤ͘ˑ͕͘�ʶ̨̣̏̌̽�˓͘ʻ͘�ʿ̨̬̣̖̥̼̍�̶̛̛̛̛̱̯̣̌̚�̨̦̖̯̱̹̺̖̜̐̌�̪̖̦̼͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ 228 
ʮ̡̡̨̭̼̣̼̌̏�ʻ͘ʥ., ʥ̖̖̬̍̔̌́̚�ʸ͘ʤ͕͘�ʸ̸̛̼̦̌̐ʺ͘˓͘�ˇ̶̡̨̛̬̦̦̼̜̌�̨̭̭̯̌̏�̵̯̙̖̣̼́�̨̥̖̯̣̣̌̏�̛�
̨̨̛̥̖̯̣̣̌̔̏�̏�̸̵̨̪̏̌�̐͘�ˁ̨̨̖̭̯̪̣͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̏̌́͘͘ 

 
231 

ʶ̛̖̖̏̚� ʤ͘ʻ͕͘� ʺ̡̨̖̦̹̽̌̏̌� ʺ͘˓͕͘� ˄̨̹̥̌̏̌� ˁ͘ˇ͕͘� ʶ̱̣̦̖̽̏� ʦ͘ʦ͘� ˄̖̣̦̔̽̌́� ̡̨̛̯̦̭̯̌̏̽�
̵̖̭̯̖̭̯̖̦̦̼̏�̨̡̨̛̛̬̦̱̣̌̔̔̏�̛�̶̛̖́̚-ϭϯϳ�̏�̵̦̖̥̦̼̌̚�̵̡̨̛̭̭̯̖̥̾̌�ʶ̨̡̨̨̣̭̽̐ ˁ̖̖̬͙͙͙͙͙̏̌ 

 
235 

ʶ̶̨̡̭̯̖̌́�˃͘ʦ͕͘�ˀ̨̡̨̙̏̌�ʻ͘ʤ͕͘�ʶ̸̨̨̡̨̬̯̖̦�ʰ͘ˁ͘�ʶ̯̣̦̌̌̌̌́̚�̛�̱̬̖̦̌̌́̚�̡̨̛̯̦̭̯̌̏̽�̸̨̪̏�̏�̨̦̖̚�
̛̛̣̦̏́́�ˀ̨̨̡̨̨̱̦̬̭̔̐̐�̡̛̬̱̦̔̌�ʶ̨̨̡̨̨̬̹̱̦̭̏̐�ʧʽʶ ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ 

 
239 

ʸ̶̸̛̛̖̏�ʤ͘ˀ͕͘� ˈ̶̨̥̖̣̖̏̏̌ ʸ͘ʫ͘, ˁ̡̛̼̦̌̚ ʰ͘ˁ͘�ʰ̨̛̭̭̣̖̦̖̔̏̌�̡̛̛̭̪̬̖̭̭̾� ̵̨̭̯̬̖̭̭̼̏� ̨̖̦̐̏�̱�
Rhodococcus erythropolis ̛̪̬�̨̛̛̖̜̭̯̏̔̏̚�̨̨̨̨̱̣̖̬͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̐̏̔̔̏ 

 
242 

ʸ̨̡̨̍̏̌�ʧ͘ʦ͘�ʽ̶̡̖̦̌�̛̛̣̦̏́́�̨̥̖̯̣̣̌̏�̦̌�̴̸̨̨̡̛̛̛̛̣̖̭̖̐̚�̵̡̡̛̛̛̬̯̖̬̭̯̌̌��Daphnia magna 245 
ʺ̨̨̥̖̌̐̔̏̌� ʤ͘ˀ͕͘ ʪ̵̨̙̬̌̍̌̏̌� ˇ͘ʤ. ʧ̸̡̛̛̛̛̖̦̖̭̖̐� ̵̨̨̪̼̔̔� ̡� ̸̛̱̣̱̹̖̦̀� ̨̨̛̭̭̯̦́́�
̨̨̬̔̏̽́̚�̸̵̛̱̺̭͕̌́�̵̵̨̛̦̺̭̌̔́́�̏�̵̨̛̱̭̣̏́�̸̡̨̨̡̨̨̛̣̖̭̾̐̐�̨̛̖̜̭̯͙͙͙͙͙͙͙͙͙͙͙͙͙̏̔̏́̚ 

 
248 

ʿ̨̡̨̛̣̯̦̏̌� ʽ͘ʤ͕͘� ˃̵̨̨̛̛̥̬̏̌� ʫ͘ʰ͘ ʺ̨̖̯̼̔� ̨̛̪̼̹̖̦̏́� ̡̨̛̛̭̖̣̖̯̦̭̯̏� ̶̨̨̛̣̥̦̖̭̖̦̯̦̀̐�
̛̦̣̌̌̌̚�̡̨̨̡̡̨̛̯̭̦̯̾̌̏ ʿʤ˄͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘ 

 
250 

ʿ̨̨̯̪̌̏̌� ˁ͘ʽ͕͘� ˌ̖̪̖̣̖̏� ʰ͘ʰ͕͘� ʫ̡̨̭̽̏̌� ʫ͘ʻ. ʽ̛̪̖̬̯̦̼̜̌̏� ̨̥̖̯̔� ̛̼̣̖̦̏́̏́� ̸̵̨̡̛̯̭̦̼�
̨̛̛̭̖̦̖̦̜̔� ̏� ̸̨̪̖̏� ̵̨̨̛̪̬̬̙̦̼̔� ̨̛̛̯̖̬̬̯̬̜� ̛̪̬� ̨̨̛̛̛̭̪̣̦̽̏̌̚� ̏� ̨̛̭̯̬̯̖̣̭̯̖̽̏� ̨̨̬̔̐�
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̵̵̨̯̖̦̖̦̦̼̐�̨̛̥̯̖̬̣͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌̌̏ 254 
ʿ̨̛̬̦̦̌�ʤ͘ʪ͕͘�˓̹̖̍̌̏̌̚�ˈ͘ʤ͘�ˑ̸̡̨̨̡̛̛̣̖̭̖̐� ̨̪̬̣̖̥̼̍� � ̛̛̣̦̏́́� ̵̸̡̨̨̛̛̥̖̭̐� ̛̬̦̖̦̌̐́́̚̚�
̨̨̨̖̥̏̔̏�̦̌�̡̛̬̭�̣̔́�̨̨̬̔̏̽́̚��̛̦̭̖̣̖̦̌́�̵̡̛̭̖̣̭̽�̨̨̛̬̖̦͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̐̏͘͘ 

 
257 

ˀ̵̛̥̯̱̣̣̦̌̌̌� ʸ͘ˀ͕͘� ˁ̨̱̣̖̜̥̦̌̏� ˀ͘ʤ͕͘� ʦ̣̖̖̌̏� ˃͘ʶ͕͘� ˀ̴̡̨̛̌̏� ˁ͘ˌ͘ ʽ̶̡̖̦̌� ̡̛̬̭̌� ̨̨̬̔̏̽̀̚�
̛̦̭̖̣̖̦͕̌́� ̨̨̨̨̱̭̣̣̖̦̦̍̏̐� ̛̬̦̖̦̖̥̌̐́̚̚� ̵̛̪̯̖̼̽̏� ̨̏̔� ̛̚� ̛̭̭̯̖̥� ̶̨̨̨̛̖̦̯̬̣̦̦̌̏̌̐̚�
̨̨̛̭̦̙̖̦͕̏̔̌̍́�̦̌�̛̪̬̥̖̬̖�̨̨̬̐̔̌�ˁ̡̛̯̖̬̣̯̥͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌̌͘ 

 
 
262 

ˁ̨̱̣̖̜̥̦̌̏� ˀ͘ʤ͕͘� ʦ̣̖̖̌̏� ˃͘ʶ͕͘� ˀ̵̛̥̯̱̣̣̦̌̌� ʻ͘ˀ͕͘� ˀ̵̛̥̯̱̣̣̦̌̌̌� ʸ͘ˀ͕͘� ʤ̵̥̖̖̌̔̏� ʤ͘ʦ͘, 
ˈ̵̨̛̥̖̯̌̌̏̚� ˀ͘ʺ͘ ˄̛̪̬̣̖̦̖̌̏� ̸̡̨̖̭̯̥̌̏� ̨̛̪̯̖̜̽̏� ̨̼̏̔� ̡̡̌� ̴̡̨̯̬̌� ̸̛̱̣̱̹̖̦́� ̡̨̛̥̖̔-
̴̸̨̡̨̛̖̥̬̖̭̜̔̐̌�̶̛̛̛̭̯̱͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌ 

 
 
266 

ˁ̨̱̣̖̜̥̦̌̏� ˀ͘ʤ͕͘� ʦ̣̖̖̌̏� ˃͘ʶ͕͘� ˀ̵̛̥̯̱̣̣̦̌̌� ʻ͘ˀ͕͘� ˀ̵̛̥̯̱̣̣̦̌̌̌� ʸ͘ˀ͕͘� ˃̵̨̨̛̦̏� ʦ͘ʻ͘ ʽ̶̡̖̦̌�
̡̛̬̭̌� ̶̵̡̨̦̖̬̖̦̦̼̌̐� ̴̴̡̨̖̯̾̏� ̣̔́� ̨̨̬̔̏̽́̚� ̛̦̭̖̣̖̦͕̌́� ̶̨̨̨̨̛̛̭̭̬̦̦̌̏̌̐� ̭� ̸̡̨̖̭̯̥̌̏�
̭̬̖̼̔�̨̛̛̯̦͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̍̌́ 

 
 
270 

˃̛̥̖̌̍̏̌�ʻ͘ˁ͕͘�ʶ̦̖́̏̌̚�˃͘ʦ͕͘�ʶ̨̨̯̏̌�ʦ͘ʫ͘�ʽ̶̡̖̦̌�̸̡̨̨̡̨̨̛̣̖̭̾̐̐�̨̨̛̭̭̯̦́́�̵̵̨̨̪̖̬̦̭̯̦̼̏�̛�
̵̨̪̖̥̦̼̔̚�̨̏̔�ʶ̡̨̨̹̬̭̌̌̐�̨̬̜̦̌̌�ˀ̨̨̡̨̭̯̭̜̏�̨̛̣̭̯͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̍̌ 

 
274 

˃̨̡̨̬̹̐̌̏̌� ʽ͘ʻ͕͘� ˁ̨̱̬̌̍̏� ʤ͘ʻ͕͘� ʥ̡̨̛̖̣̏� ʤ͘ˁ͘� � ʽ̶̡̖̦̌ ̛̬̦̖̦̌̐́́̚̚� ̨̨̦̜̏̔� ̭̬̖̼̔� ̡̛̬̖�
ʥ̨̨̣̹̜̽� ˄̖̦̽̚� ̏� ̵̪̬̖̖̣̔̌� ̨̨̬̐̔̌� ʻ̨̨̡̱̖̦̭̏̌̚� ̦̌� ̨̨̭̦̖̏� ̵̡̭̯̬̱̯̱̬̦̼� ̵̡̡̛̛̬̯̖̬̭̯̌̌�
̨̨̭̺̖̭̯̍̏�̴̡̨̨̛̥̬̯͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̌̏ 

 
 
277 

˄̸̖̌̏̌� ʰ͘ʺ͕͘�˓̨̬̭̌̏ʻ͘ʤ͕͘� ʥ̨̨̬̏̚ʦ͘ʰ͘ʿ̨̡̬̱̯̼̔� ̨̛̖̜̭̯̏̔̏́̚� ̵̨̨̛̯̭̖̬̙̺̌̔̌̚ ̶̨̡̨̛̖̯̖̬̣̐̏ 
̦̌�Ganoderma applanatum͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ 
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ˋ̡̨̖̬̦̼̹̖̦� ʫ͘ˀ͕͘� ʤ̨̛̙̦̐̌ ˃͘ʻ͘, ˁ̡̛̼̦̌̌̚ ʺ͘ʤ͘� ʰ̨̛̭̭̣̖̦̖̔̏̌� ̛̛̣̦̏́́� ̶̨̛̛̪̖̭̯̔̏� ̦̌�
̛̛̬̯̖̌̏̚�̨̡̨̨̛̛̭̣̯̖̣̦̽̐�̭̯̬̖̭̭̌�̭�̨̨̛̛̭̪̣̦̖̥̽̏̌̚�lux-̨̨̨̛̭̖̦̭̬͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̍̏͘͘ 

 
283 

  
ˑ̸̡̨̨̡̛̛̣̖̭̖͕̐� ̸̡̨̨̡̛̛̦̥̖̭̖̾� ̛� ̶̨̛̭̣̦̼̖̌̽� ̨̪̬̣̖̥̼̍� ̛̬̦̖̦̌̐́́̚̚� ̨̛̛̯̖̬̬̯̬̜�
̨̛̪̭̦̼̥̌�̵̨̨̛̯̥͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙̔̌ 

 
286 

ʤ̯̖̌̏̌� ʤ͘ʤ͕͘� ʺ̵̨̥̱̌̔̏̌ ʸ͘ˌ͕͘� ˃̵̨̨̛̛̥̬̏̌� ʫ͘ʰ., ʤ̡̨̱̬̍̍̌̌̏̌� ʮ͘ˁ͘ ʶ̨̡̨̥̪̣̖̭̦̖�
̨̛̛̭̭̣̖̦̖̔̏̌� ̴̴̡̨̛̛̖̯̦̭̯̾̏� ̨̨̛̛̭̪̣̦̽̏̌́̚� ̴̶̨̨̨̨̛̛̛̥̬̦̦̔̏̌̐� ̨̭̬̖̦̯̍̌ ̏� ̛̭̭̯̖̥̖�
̸̨̡̛̛̭̯�̵̵̨̨̪̖̬̦̭̯̦̼̏�̨̏̔�ˋ̸̡̨̖̖̦̭̜��ˀ̡̛̛̖̭̪̱̣̍��̨̯�̴̨̡̨̦̖̯̖̪̬̱̯͙͙͙͙͙͙͙͙͙͙͙͙͙̔̏͘ 
ʥ̸̨̨̨̦̐̌̏̌�ʶ͘�͕͘�˓̛̦̔�ʤ͘ʤ͕͘�ʶ̬̭̦̌̌́�ʫ͘ʧ͘ ˑ̸̡̨̨̡̛̛̣̖̭̜̐�̨̨̛̛̥̦̯̬̦̐�̵̬̖̦̼̏̔�̨̨̼̬̭̏̍̏�̛̪̬�
̨̨̛̪̬̭̯̖̏̔̏̚�̵̨̨̡̨̣̖̪̬̱̯̍̔̏ ̛�̨̨̭̪̭̼̍�̵̛�̛̛̭̦̙̖̦͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙́ 
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ʦ̨̣̌̏ ʺ͘ʦ͕͘�˔̸̡̨̛̥̖̦̦̏ ʿ͘ʪ͕͘�ʿ̨̡̨̣̦̭́̏̌ ʫ͘ʤ͕͘�ʫ̴̨̬̖̥̏̌ ˁ͘˓͘�ˁ̨̨̛̖̬̹̖̦̭̯̦̖̏̏̏̌�̛̭̭̯̖̥̼�
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