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ȼɜɟɞɟɧɢɟ 
ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ��ɩɪɢɦɟɧɟɧɢɟ�ɩɨɥɢ�

ɩɪɨɩɢɥɟɧɚ� ɜ� ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɢ� ɹɜɥɹɟɬɫɹ�
ɨɞɧɨɣ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɯ�ɢ� ɨɛɴɟɦ�
ɧɵɯ� ɨɛɥɚɫɬɟɣ�� ɉɨɥɢɩɪɨɩɢɥɟɧ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ�
ɭɫɩɟɲɧɨ�ɡɚɦɟɧɹɟɬ�ɦɟɬɚɥɥ�ɜ�ɨɬɞɟɥɶɧɵɯ�ɞɟɬɚɥɹɯ�
ɤɨɧɫɬɪɭɤɰɢɢ�ɚɜɬɨɦɨɛɢɥɹ��ɩɪɢ�ɷɬɨɦ�ɞɨɥɹ�ɩɨɥɢ�
ɦɟɪɧɨɣ� ɱɚɫɬɢ� ɜ� ɚɜɬɨɦɨɛɢɥɟ� ɧɟɭɤɥɨɧɧɨ� ɭɜɟɥɢ�
ɱɢɜɚɟɬɫɹ�ɫ�ɤɚɠɞɵɦ�ɝɨɞɨɦ�ɢ�ɫɨɫɬɚɜɥɹɟɬ�ɞɨ�����
ɜ�ɧɨɜɵɯ�ɦɨɞɟɥɹɯ��>�@�� 

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɨɫɧɨɜɧɵɟ� ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɥɢɩɪɨɩɢɥɟɧɚ�
ɹɜɥɹɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɵɦɢ� ɞɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ�
ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɞɚɧɧɨɣ� ɨɛɥɚɫɬɢ� ɢ� ɨɫɧɨɜɧɵɦɢ�

ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦɢ�ɫɬɨɪɨɧɚɦɢ�ɩɪɢɦɟɧɟɧɢɹ�ɩɨ�
ɥɢɩɪɨɩɢɥɟɧɚ� ɹɜɥɹɟɬɫɹ� ɟɝɨ� ɧɢɡɤɚɹ� ɰɟɧɚ�� ɞɨ�
ɫɬɭɩɧɨɫɬɶ�ɢ�ɝɥɚɜɧɨɟ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɝɭɥɢɪɨɜɚ�
ɧɢɹ�ɟɝɨ�ɫɜɨɣɫɬɜ�ɪɚɡɥɢɱɧɵɦɢ�ɦɨɞɢɮɢɤɚɬɨɪɚɦɢ�
>�-��@��� 

Ɉɞɧɢɦɢ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɦɨɞɢɮɢɤɚɬɨɪɨɜ�
ɩɨɥɢɦɟɪɧɵɯ�ɤɨɦɩɚɭɧɞɨɜ�ɹɜɥɹɸɬɫɹ�ɧɚɩɨɥɧɢɬɟ�
ɥɢ�� Ɉɧɢ� ɹɜɥɹɸɬɫɹ� ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ� ɢ� ɞɨɫɬɚ�
ɬɨɱɧɨ�ɧɟɞɨɪɨɝɢɦɢ�ɦɚɬɟɪɢɚɥɚɦɢ��ɩɨɡɜɨɥɹɸɳɢ�
ɦɢ�ɪɟɝɭɥɢɪɨɜɚɬɶ�ɫɜɨɣɫɬɜɚ�ɤɨɦɩɚɭɧɞɨɜ��ɇɚɩɪɢ�
ɦɟɪ�� ɡɚɦɟɬɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ�
ɧɚɩɨɥɧɟɧɧɵɯ� ɤɨɦɩɨɡɢɰɢɣ� ɨɤɚɡɵɜɚɟɬ� ɮɨɪɦɚ� ɢ�
ɪɚɡɦɟɪɵ� ɱɚɫɬɢɰ� ɧɚɩɨɥɧɢɬɟɥɹ�� ɑɚɳɟ� ɜɫɟɝɨ� ɜ�
ɤɚɱɟɫɬɜɟ� ɧɚɩɨɥɧɢɬɟɥɹ� ɞɥɹ� ɫɨɩɨɥɢɦɟɪɨɜ� ɩɨɥɢ�

ВЛИЯНИЕ ТАЛЬКА НА СВОЙСТВА КОМПАУНДА НА ОСНОВЕ 
ЭТИЛЕН-ПРОПИЛЕНОВОГО СОПОЛИМЕРА 
 
ɂɤɪɨɦɠɨɧ�ɍɋɆȺɇɈȼ���L�XVPDQRY#DYWRFHSOD�X]���Ɏɚɪɪɭɯ�ɄɍɊȻɈɇȻȿɄɈȼ���I�NXUEDQEHNRY#DYWRFHSOD�X]��� 
Ȼɨɛɢɪ�ȺɃɏɈȾɀȺȿȼ���D\NKRGMDHY#PDLO�UX���Ɋɚɜɲɚɧ�ȺȾɂɅɈȼ���DGLORYBUDYVKDQ#PDLO�UX� 
�ɋɉ�ɈɈɈ�³8=$872-&(3/$´��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ�� 
�Ɍɚɲɤɟɧɬɫɤɢɣ�ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 
 

ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɹɜɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɡɚɦɟɧɵ�ɬɚɥɶɤɚ�Ʉɨɪɟɣɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɛɨɥɟɟ�ɞɟɲɟɜɵɦ�ɬɚɥɶ�
ɤɨɦ� ɢɡ�Ⱥɮɝɚɧɢɫɬɚɧɚ�� ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ� ɜ�ɍɡɛɟɤɢɫɬɚɧɟ� ɢ� ɩɪɢɦɟɧɹɟɦɨɝɨ� ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ� ɤɨɦɩɚɭɧɞɨɜ�� ȼ�
ɞɚɥɶɧɟɣɲɟɦ� ɷɬɢ� ɤɨɦɩɚɭɧɞɵ� ɩɪɢɦɟɧɹɸɬɫɹ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɩɥɚɫɬɦɚɫɫɨɜɵɯ� ɞɟɬɚɥɟɣ� ɚɜɬɨɦɨɛɢɥɹ�� ȼ� ɤɚɱɟɫɬɜɟ� ɫɜɹɡɭɸɳɟɝɨ�
ɛɵɥ�ɜɵɛɪɚɧ�ɛɥɨɤ�ɫɨɩɨɥɢɦɟɪ�ɩɪɨɢɡɜɨɞɫɬɜɚ�©8]�.RU�*D]�&KHPLFDOª��Ⱦɥɹ�ɷɬɨɝɨ�ɛɵɥɨ�ɢɡɭɱɟɧɨ�ɜɥɢɹɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɢ�ɜɢɞɚ�ɬɚɥɶ�
ɤɚ�ɧɚ�ɫɜɨɣɫɬɜɚ�ɤɨɦɩɚɭɧɞɚ�ɧɚ�ɨɫɧɨɜɟ�ɷɬɢɥɟɧ-ɩɪɨɩɢɥɟɧɨɜɨɝɨ�ɫɨɩɨɥɢɦɟɪɚ� 

ɉɪɨɜɟɪɤɚ�ɫɜɨɣɫɬɜ�ɩɨɥɭɱɟɧɧɵɯ�ɤɨɦɩɚɭɧɞɨɜ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɩɨ�ɫɬɚɧɞɚɪɬɚɦ�ɂɋɈ��ɂɡɭɱɢɥɢ�ɮɪɚɤɰɢɨɧɧɵɣ�ɫɨɫɬɚɜ�ɢɫɫɥɟ�
ɞɭɟɦɵɯ�ɜɢɞɨɜ�ɬɚɥɶɤɚ��ɩɪɨɱɧɨɫɬɧɵɟ��ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ��ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɤɨɦɩɚɭɧɞɨɜ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɦɢ�ɬɚɥɶɤɚ� 

�ȼ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɜɨɣɫɬɜ�ɤɨɦɩɚɭɧɞɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɷɬɢɥɟɧ-ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ�ɫɨɩɨɥɢɦɟɪɨɜ��ɦɨɞɢɮɢɰɢɪɨɜɚɧ�
ɧɵɯ� ɪɚɡɥɢɱɧɵɦɢ� ɜɢɞɚɦɢ� ɬɚɥɶɤɚ� ɧɚɩɨɥɧɢɬɟɥɹ�� ɜɵɹɜɥɟɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɡɚɞɚɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɧɚ�
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ɩɪɨɩɢɥɟɧɚ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɬɚɥɶɤ�� ɛɥɚɝɨɞɚɪɹ�
ɫɨɱɟɬɚɧɢɸ� ɟɝɨ� ɝɢɞɪɨɮɨɛɧɨɫɬɢ� ɢ� ɰɟɧɵ�� ɋɜɨɣ�
ɫɬɜɚ� ɬɚɤɢɯ� ɤɨɦɩɚɭɧɞɨɜ� ɪɟɝɭɥɢɪɭɸɬɫɹ� ɬɚɤ� ɠɟ�
ɜɜɟɞɟɧɢɟɦ� ɜ� ɢɯ� ɫɨɫɬɚɜ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ� ɷɥɚ�
ɫɬɨɦɟɪɨɜ�� ɤɨɬɨɪɵɟ� ɩɨɜɵɲɚɸɬ� ɭɞɚɪɧɭɸ� ɩɪɨɱ�
ɧɨɫɬɶ�ɢ�ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ�ɦɚɬɟɪɢɚɥɚ��ɉɪɢ�ɷɬɨɦ�
ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɠɺɫɬɤɨɫɬɢ� ɢ� ɬɟɩɥɨɫɬɨɣɤɨɫɬɢ�
ɩɨɥɢɦɟɪɚ�� ɤɨɬɨɪɵɟ� ɧɟɫɤɨɥɶɤɨ� ɫɧɢɠɚɸɬɫɹ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ�ɜɜɟɞɟɧɢɹ�ɷɥɚɫɬɨɦɟɪɚ�� ɜɜɨɞɹɬɫɹ�ɦɢ�
ɧɟɪɚɥɶɧɵɟ�ɧɚɩɨɥɧɢɬɟɥɢ��>��-��@� 

ɐɟɥɶɸ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɹɜɥɹɥɨɫɶ�ɢɫɫɥɟɞɨ�
ɜɚɧɢɟ� ɜɥɢɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɬɚɥɶɤɚ� ɧɚ�
ɫɜɨɣɫɬɜɚ�ɤɨɦɩɚɭɧɞɨɜ�ɧɚ� ɨɫɧɨɜɟ�ɩɨɥɢɩɪɨɩɢɥɟ�
ɧɚ��ɢ�ɜɨɡɦɨɠɧɨɫɬɶ�ɡɚɦɟɧɵ�ɢɦɩɨɪɬɢɪɭɟɦɨɝɨ�ɢɡ�
Ʉɨɪɟɢ�ɛɨɥɟɟ�ɞɟɲɟɜɵɦ�ɢɡ�Ⱥɮɝɚɧɢɫɬɚɧɚ��Ʉ�ɬɨɦɭ�
ɠɟ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɬɚɥɶɤɚ�ɧɚ�ɦɟɫɬɟ�ɩɨɡɜɨɥɹɟɬ�
ɪɟɝɭɥɢɪɨɜɚɬɶ� ɟɝɨ� ɫɜɨɣɫɬɜɚ� ɢ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�
ɫɜɨɟɜɪɟɦɟɧɧɚɹ�ɞɨɫɬɚɜɤɚ�ɧɚ�ɩɪɨɢɡɜɨɞɫɬɜɨ� 

 
Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ� 
ȼ�ɫɜɹɡɢ�ɫ�ɨɫɜɨɟɧɢɟɦ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�ɍɡɛɟ�

ɤɢɫɬɚɧ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɩɨɥɢ�
ɩɪɨɩɢɥɟɧɚ�� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɫɨɡɞɚɧɢɟ�
ɤɨɦɩɚɭɧɞɚ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɞɥɹ�ɨɬɟ�
ɱɟɫɬɜɟɧɧɨɣ� ɚɜɬɨɦɨɛɢɥɶɧɨɣ� ɢɧɞɭɫɬɪɢɢ�� ȼ� ɪɚ�
ɛɨɬɟ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɫɨɩɨɥɢɦɟɪ�ɩɨɥɢɩɪɨɩɢɥɟɧɚ�
ɢ� ɷɬɢɥɟɧɚ� �ɉɉ�� ɦɚɪɤɢ� -���� ɩɪɨɢɡɜɨɞɫɬɜɚ� 8]-
.RU� *D]� ɋKHPLFDO�� ɜɵɩɭɫɤɚɸɳɢɣ� ɩɪɨɞɭɤɰɢɢ�
ɩɨ�ɬɟɯɧɨɥɨɝɢɢ�0LWVXL��ȼ�ɤɚɱɟɫɬɜɟ�ɧɚɩɨɥɧɢɬɟɥɹ�
ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɣ� ɬɚɥɶɤ� ɦɚɪɨɤ�
Ʉɋ� ������ Ʉɋ� ����� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɤɨɦɩɚɧɢɢ�
.2&K�&R�/WG��ɬɚɥɶɤ�ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞ�
ɫɬɜɚ� ɆɌ-�� ɫ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ� ɜ� Ⱥɮɝɚɧɢɫɬɚɧɟ�
ɢɡɦɟɥɶɱɟɧɧɵɣ� ɢ� ɩɟɪɟɪɚɛɨɬɚɧɧɵɣ� ɜ� ɍɡɛɟɤɢ�
ɫɬɚɧɟ�� ɢ� ɬɚɥɶɤ� ɢɡ�Ʉɚɪɚɤɚɥɩɚɤɫɤɨɣ� ɪɟɫɩɭɛɥɢɤɢ�
ɦɚɪɤɢ�ɆɌ-���Ɍɚɥɶɤ�ɢɡ�Ʉɚɪɚɤɚɥɩɚɤɫɤɨɣ�ɪɟɫɩɭɛ�

ɥɢɤɢ� ɩɨɞ� ɦɚɪɤɨɣ� ɆɌ-�� ɩɪɨɹɜɢɥ� ɧɟɝɨɞɧɨɫɬɶ�
ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ� ɤɨɦ�
ɩɚɭɧɞɨɜ� ɢɡ-ɡɚ� ɧɢɡɤɨɣ� ɛɟɥɢɡɧɵ�� ɦɚɥɨɝɨ� ɫɨɞɟɪ�
ɠɚɧɢɹ�ɫɢɥɢɤɚɬ�ɦɚɝɧɢɹ�ɢ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɬɜɟɪɞɵɯ�ɜɤɥɸɱɟɧɢɣ�� 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ� ɫɨɫɬɚɜɚ� ɤɨɦɩɚɭɧɞɨɜ��
ɩɪɨɜɨɞɢɥɢ� ɜ� ɥɚɛɨɪɚɬɨɪɧɨɦ� ɞɜɭɯ� ɲɧɟɤɨɜɨɦ�
ɷɤɫɬɪɭɞɟɪɟ�� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɨɬ�
���� �ɋ�ɞɨ� ���� �ɋ�ɢ�ɱɚɫɬɨɬɟ� ɜɪɚɳɟɧɢɹ�ɲɧɟɤɨɜ�
��� ɨɛ�ɦɢɧ�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɜɫɟ� ɤɨɦɩɨɧɟɧɬɵ�
ɫɦɟɲɢɜɚɥɢ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ� ɢ� ɡɚɝɪɭɠɚɥɢ� ɜ�
ɥɚɛɨɪɚɬɨɪɧɵɣ�ɷɤɫɬɪɭɞɟɪ��Ɉɛɪɚɡɰɵ�ɝɨɬɨɜɢɥɢɫɶ�
ɞɥɹ�ɢɫɩɵɬɚɧɢɣ�ɦɟɬɨɞɨɦ�ɥɢɬɶɹ�ɩɨɞ�ɞɚɜɥɟɧɢɟɦ�� 

ɂɫɩɵɬɚɧɢɟ� ɧɚ� ɩɪɨɱɧɨɫɬɧɵɟ� ɯɚɪɚɤɬɟɪɢ�
ɫɬɢɤɢ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜ� ɭɧɢɜɟɪɫɚɥɶɧɨɣ� ɬɟɫɬ� ɦɚ�
ɲɢɧɟ�ɦɚɪɤɢ�7LQLXV�2OVHQ�+��.7� 

ɍɞɚɪɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɧɢɦɚɥɢɫɶ�ɜ�ɩɪɢɛɨ�
ɪɟ� 7LQLXV� 2OVHQ� ɦɨɞɟɥɢ� ,7����� Ɍɟɤɭɱɟɫɬɶ� ɢ�
ɩɥɨɬɧɨɫɬɶ�ɦɚɬɟɪɢɚɥɚ�ɨɩɪɟɞɟɥɹɥɨɫɶ�ɜ�ɩɪɢɛɨɪɚɯ�
7LQLXV� 2OVHQ� ɦɨɞɟɥɢ� ɆɊ����� ɢ� $OID� 0LUDJH�
0'�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�>��-��@��� 

 
Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɹ 
Ƚɪɚɜɢɦɟɬɪɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɛ�

ɪɚɡɰɨɜ� ɬɚɥɶɤɚ� ɛɵɥɢ�ɢɫɫɥɟɞɨɜɚɧɵ�ɦɟɬɨɞɨɦ�ɨɩ�
ɬɢɱɟɫɤɨɝɨ� ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ� ɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ�
ɬɚɛɥɢɰɟ���� 

Ⱦɚɥɟɟ�ɢɫɫɥɟɞɨɜɚɥɢɫɶ�ɪɚɡɥɢɱɧɵɟ�ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɢɫɯɨɞɧɨɝɨ� ɩɨɥɢɩɪɨ-
ɩɢɥɟɧɚ� ɢ� ɫɦɟɫɢ� ɢɫɯɨɞɧɨɝɨ� ɩɨɥɢɩɪɨɩɢɥɟɧɚ� ɫ��
ɬɚɥɶɤɨɦ� ɦɚɪɤɢ� Ʉɋ� ������ ɱɟɣ� ɫɨɫɬɚɜ� ɧɚɢɛɨɥɟɟ�
ɛɥɢɡɨɤ� � ɤ� ɨɬɟɱɟɫɬɜɟɧɧɨɦɭ�� ɞɚɧɧɵɟ� ɤɨɬɨɪɵɯ�
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

ȼ� ɬɚɛɥɢɰɟ� �� ɩɨɤɚɡɚɧɵ� ɦɟɬɨɞɵ� ɢɫɩɵɬɚ�
ɧɢɣ�� ɚ� ɬɚɤɠɟ� ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�
ɤɨɦɩɚɭɧɞɚ�� ɫɨɫɬɨɹɳɟɝɨ� ɢɡ� ɞɜɭɯ� ɤɨɦɩɨɧɟɧɬɨɜ��
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Ɍɚɛɥɢɰɚ�� 
ɋɜɨɣɫɬɜɚ�ɬɚɥɶɤɚ�ɪɚɡɥɢɱɧɵɯ�ɦɚɪɨɤ� 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɫɜɨɣɫɬɜɚ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ɇɚɪɤɚ�ɬɚɥɶɤɚ 

.&����� ɆɌ-� .&����� ɆɌ-� 

Ɋɚɡɦɟɪɵ�ɱɚɫɬɢɰ��'Y���� ɦɤɦ ���� ���� ���� ��� 

Ɋɚɡɦɟɪɵ�ɱɚɫɬɢɰ��'Y���� ɦɤɦ ��� ���� ���� ���� 

Ɋɚɡɦɟɪɵ�ɱɚɫɬɢɰ��'Y���� ɦɤɦ �� ���� ���� ���� 

ɍɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ ɦ��ɤɝ ���� ���� ����� ����� 

Ȼɟɥɢɡɧɚ / �� �� �� �� 

ɋɨɞɟɪɠɚɧɢɟ�)H � ���� ���� ���� ���� 

Ɇɚɫɥɨɺɦɤɨɫɬɶ���ɪɨɞɚ ɝ����ɝ �� �� �� �� 

ɉɨɬɟɪɢ�ɩɪɢ�ɩɪɨɤɚɥɢɜɚɧɢɢ� � ��� ��� ��� ��� 

ɍɞɟɥɶɧɵɣ�ɜɟɫ ɝ�ɫɦ� ���� ���� ���� ��� 

ɇɚɫɵɩɧɚɹ�ɩɥɨɬɧɨɫɬɶ ɝ�ɫɦ� ��� ��� ���� ���� 

ȼɥɚɠɧɨɫɬɶ � ��� ��� ���� ���� 
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ɫɦɟɫɶ� ɩɨɥɢɩɪɨɩɢɥɟɧɚ� ɫ� ɬɚɥɶɤɨɦ�� ɉɪɢ� ɷɬɨɦ�
ɤɨɧɰɟɧɬɪɚɰɢɹ�ɦɨɞɢɮɢɤɚɬɨɪɨɜ�ɦɟɧɹɥɚɫɶ�ɫ�����
ɞɨ������� 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɜɢɞɟɬɟɥɶ�
ɫɬɜɭɸɬ�� ɱɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɬɚɥɶɤɚ�
ɥɸɛɨɣ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɢ� ɪɚɡɦɟɪɚ� ɱɚɫɬɢɰ� ɢɦɟɸɬ�
ɨɞɢɧɚɤɨɜɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɫɜɨɣɫɬɜɚ� ɩɨɥɭɱɚɟɦɨɝɨ�
ɤɨɦɩɚɭɧɞɚ��ȼɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɬɚɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɤɚɤ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ɩɪɢ� ɢɡɝɢɛɟ� ɢ� ɦɨɞɭɥɶ�
ɭɩɪɭɝɨɫɬɢ� ɩɪɢ� ɪɚɫɬɹɠɟɧɢɢ� ɭɜɟɥɢɱɢɜɚɸɬɫɹ��
ɉɪɢ� ɷɬɨɦ�ɧɚɛɥɸɞɚɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɭɞɚɪɧɵɯ�ɯɚ�
ɪɚɤɬɟɪɢɫɬɢɤ�ɦɚɬɟɪɢɚɥɚ� 

Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɷɬɢɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɫɨ�ɫɜɨɣ�
ɫɬɜɚɦɢ� ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ� ɬɚɥɶɤɚ�� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɢɧɬɟɪɟɫ� ɩɪɨɜɟɪɢɬɶ� ɞɚɧɧɵɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�
ɞɥɹ� ɬɚɥɶɤɚ� ɆɌ-��� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɪɟɞ�
ɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɚɯ��-�� 

ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧɚ� ɞɢɚɝɪɚɦɦɚ� ɢɡɦɟ�
ɧɟɧɢɹ� ɩɥɨɬɧɨɫɬɢ� ɩɨɥɭɱɟɧɧɨɝɨ� ɤɨɦɩɚɭɧɞɚ� ɨɬ�

ɫɨɞɟɪɠɚɧɢɹ�ɬɚɥɶɤɚ� 
Ɋɢɫɭɧɨɤ���ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ�ɩɪɢ�ɞɨɛɚɜɥɟ�

ɧɢɢ� ɬɚɥɶɤɚ� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ���� ɢ� ���� 
�ɦɚɫɫ�� ɫɨɨɬɧɨɲɟɧɢɢ�� ɩɥɨɬɧɨɫɬɶ� ɤɨɦɩɚɭɧɞɚ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɧɚ� ����ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɱɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɶɸ� ɫɚɦɨɝɨ�
ɬɚɥɶɤɚ� �ȡ ���ɝɪ�ɫɦ��� ɢ� ɩɪɢ� ɷɬɨɦ� ɢɡɦɟɧɟɧɢɟ�
ɩɥɨɬɧɨɫɬɢ� ɫɨɢɡɦɟɪɢɦɨ� ɫ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɞɨ�
ɛɚɜɥɟɧɧɨɝɨ�ɦɨɞɢɮɢɤɚɬɨɪɚ� 

ɂɡ� ɪɢɫɭɧɤɚ� �� ɜɢɞɧɨ�� ɱɬɨ� ɜ� ɛɚɡɨɜɵɣ� ɉɉ�
ɞɨɛɚɜɥɟɧɢɟ� ɬɚɥɶɤɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ�
ɩɩɩɨɤɚɡɚɬɟɥɹ� ɬɟɤɭɱɟɫɬɢ� ɪɚɫɩɥɚɜɚ� �ɉɌɊ��� ȼ�
ɫɥɭɱɚɟ� ɞɨɛɚɜɥɟɧɢɢ� ɬɚɥɶɤɚ� ���� ɢ� ���� ɉɌɊ�
ɫɧɢɠɚɟɬɫɹ� ɧɚ� ���� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɂɡ�
ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜɢɞɧɨ� ɱɬɨ� ɩɨɜɵɲɟ�
ɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ� ɬɚɥɶɤɚ� ɨɤɚɡɵɜɚɟɬ� � ɫɢɥɶɧɵɣ�
ɷɮɮɟɤɬ� ɧɚ� ɉɌɊ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ� ɩɨ�
ɤɚɡɚɬɟɥɟɦ�ɩɪɢ�ɩɨɥɭɱɟɧɢɢ�ɢɡɞɟɥɢɣ�ɢɡ�ɩɨɥɢɦɟɪ�
ɧɵɯ�ɤɨɦɩɚɭɧɞɨɜ�� 

�� 
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POLIMER VA ORGANIK MATERIALLAR  

Ɍɚɛɥɢɰɚ�� 
Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɤɨɦɩɚɭɧɞɚ�ɧɚ�ɨɫɧɨɜɟ�ɩɨɥɢɩɪɨɩɢɥɟɧɚ�-����ɢ�ɬɚɥɶɤɚ�ɦɚɪɤɢ�Ʉɋ����� 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɫɜɨɣɫɬɜɚ Ɇɟɬɨɞɵ� 
ɢɫɩɵɬɚɧɢɣ -��� 

Ʉɨɥɢɱɟɫɬɜɨ�ɬɚɥɶɤɚ��� 

�� �� �� �� 

ɉɥɨɬɧɨɫɬɶ��ɝ�ɫɦ� ,62����-$ ��� ��� ���� ��� ��� 

ɋɨɞɟɪɠɚɧɢɟ�ɡɨɥɵ��� ,62����-� � �� �� �� �� 

ɉɨɤɚɡɚɬɟɥɶ�ɬɟɤɭɱɟɫɬɢ�ɪɚɫɩɥɚɜɚ��ɝ���ɦɢɧ ,62-���� �� �� ���� ���� ���� 

Ɇɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ�ɩɪɢ�ɢɡɝɢɛɟ����ɦɦ�ɦɢɧ��Ɇɉɚ ,62-��� ���� ���� ���� ���� ���� 

Ɇɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ����ɦɦ�ɦɢɧ�Ɇɉɚ ,62-���-��� ���� ���� ���� ���� ���� 

ɍɩɪɭɝɨɫɬɶ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ�����ɦɦ�ɦɢɧ�Ɇɉɚ ,62-���-��� ���� ���� ���� ���� ���� 

ɍɞɚɪɧɚɹ�ɜɹɡɤɨɫɬɶ�ɩɨ�ɒɚɩɪɢ�ɫ�ɧɚɞɪɟɡɨɦ�����ɋ���ɤȾɠ�ɦ� ,62-�����ȿȺ ��� ��� ��� ��� ��� 

ɍɞɚɪɧɚɹ�ɜɹɡɤɨɫɬɶ�ɩɨ�ɒɚɩɪɢ�ɫ�ɧɚɞɪɟɡɨɦ��-���ɋ���ɤȾɠ�ɦ� ,62-�����ȿȺ ��� ��� ���� ���� ���� 

Ɍɟɦɩɟɪɚɬɭɪɚ�ɢɡɝɢɛɚ�ɩɨɞ�ɧɚɝɪɭɡɤɨɣ�����Ɇɩɚ���Ɇɉɚ ,62-��-� ���� ���� ���� ���� ���� 

ɍɫɚɞɤɚ�ɩɨɫɥɟ����ɱɚɫɨɜ��� ,62-��� ���� ��� ��� ��� ���� 

Ɋɢɫɭɧɨɤ����Ɂɚɜɢɫɢɦɨɫɬɶ�ɩɥɨɬɧɨɫɬɢ�ɤɨɦɩɚɭɧɞɚ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɬɚɥɶɤɚ�07-�� 



 

 

�
���� .�, �0�<�2  
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Ɋɢɫɭɧɨɤ����Ɂɚɜɢɫɢɦɨɫɬɶ�ɩɨɤɚɡɚɬɟɥɹ�ɬɟɤɭɱɟɫɬɢ�ɪɚɫɩɥɚɜɚ�ɤɨɦɩɚɭɧɞɚ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɬɚɥɶɤɚ�ɆɌ-�� 

Ɋɢɫ�����Ɂɚɜɢɫɢɦɨɫɬɶ�ɦɨɞɭɥɹ�ɭɩɪɭɝɨɫɬɢ�ɤɨɦɩɚɭɧɞɚ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɬɚɥɶɤɚ�ɆɌ-��� 

Ɋɢɫɭɧɨɤ����Ɂɚɜɢɫɢɦɨɫɬɶ�ɭɞɚɪɧɨɣ�ɜɹɡɤɨɫɬɢ�ɤɨɦɩɚɭɧɞɨɜ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɬɚɥɶɤɚ�ɆɌ-�� 
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ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧɚ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɨ�
ɞɭɥɹ�ɭɩɪɭɝɨɫɬɢ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ�ɢ�ɢɡɝɢɛɟ�ɤɨɦ�
ɩɚɭɧɞɨɜ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɬɚɥɶɤɚ� 

Ʉɚɤ� ɢ� ɨɠɢɞɚɥɨɫɶ�� ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ�
ɠɟɫɬɤɨɫɬɢ� ɫɢɫɬɟɦɵ�ɩɪɢ�ɞɨɛɚɜɥɟɧɢɢ� ɬɚɥɶɤɚ� ɨɬ�
���� ɞɨ� ����� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ɩɪɢ� ɢɡɝɢɛɟ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ������Ɇɉɚ�ɞɨ������Ɇɉɚ� 

ɂɫɫɥɟɞɨɜɚɧɢɟ� ɭɞɚɪɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɬɚɤ�ɠɟ�ɩɨɤɚɡɵɜɚɟɬ� ɚɧɚɥɨɝɢɱɧɵɟ� ɡɚɤɨɧɨɦɟɪɧɨ�
ɫɬɢ��ɜɵɹɜɥɟɧɧɵɟ�ɩɪɢ�ɢɡɭɱɟɧɢɢ�ɤɨɦɩɚɭɧɞɨɜ�ɧɚ�
ɨɫɧɨɜɟ� ɬɚɥɶɤɚ� Ʉɋ� ������ ɍɜɟɥɢɱɟɧɢɟ� ɤɨɧɰɟɧ�
ɬɪɚɰɢɢ�ɬɚɥɶɤɚ�ɫɧɢɠɚɟɬ�ɷɬɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɪɢɦɟɧɟɧɢɹ�

ɬɚɥɶɤɚ� ɢɡ� Ʉɨɪɟɢ� ɢ� Ⱥɮɝɚɧɢɫɬɚɧɚ� ɜ� ɤɚɱɟɫɬɜɟ�

ɧɚɩɨɥɧɢɬɟɥɹ� ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɨɥɢɩɪɨɩɢɥɟ�
ɧɨɜɵɯ� ɤɨɦɩɚɭɧɞɨɜ� �ɜ� ɤɚɱɟɫɬɜɟ� ɫɜɹɡɭɸɳɟɝɨ�
ɛɵɥ�ɜɵɛɪɚɧ�ɛɥɨɤ�ɫɨɩɨɥɢɦɟɪ�ɩɪɨɢɡɜɨɞɫɬɜɚ�©8]�
.RU�*D]�&KHPLFDOª��ɩɨɤɚɡɚɥ�ɱɬɨ��ɢɡɦɟɧɹɹ�ɤɨɧ�
ɰɟɧɬɪɚɰɢɸ� ɢ� ɫɪɟɞɧɢɣ� ɪɚɡɦɟɪ� ɱɚɫɬɢɰ� ɬɚɥɶɤɚ�
ɦɨɠɧɨ�ɪɟɝɭɥɢɪɨɜɚɬɶ�ɬɚɤɢɟ�ɜɚɠɧɵɟ�ɯɚɪɚɤɬɟɪɢ�
ɫɬɢɤɢ� ɤɨɦɩɚɭɧɞɚ�� ɤɚɤ� ɩɨɤɚɡɚɬɟɥɶ� ɬɟɤɭɱɟɫɬɢ�
ɪɚɫɩɥɚɜɚ�� ɩɪɨɱɧɨɫɬɶ� ɩɪɢ� ɪɚɫɬɹɠɟɧɢɢ� ɢ� ɩɪɢ�
ɢɡɝɢɛɟ��ɭɫɚɞɤɭ�ɢ�ɩɪ�� 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɡɜɨɥɹɸɬ� ɪɟ�
ɤɨɦɟɧɞɨɜɚɬɶ� ɬɚɥɶɤ�ɢɡ�Ⱥɮɝɚɧɢɫɬɚɧɚ��ɩɟɪɟɪɚɛɨ�
ɬɚɧɧɵɣ�ɜ�ɍɡɛɟɤɢɫɬɚɧɟ�ɜ�ɩɪɨɞɭɤɬ��ɭɞɨɜɥɟɬɜɨɪɹ�
ɸɳɢɣ� ɬɪɟɛɨɜɚɧɢɹɦ�� ɩɪɟɞɴɹɜɥɹɟɦɵɦ� ɤ� ɧɚɩɨɥ�
ɧɢɬɟɥɹɦ��ɤɚɤ�ɫ�ɬɟɯɧɢɱɟɫɤɨɣ��ɬɚɤ�ɢ�ɷɤɨɧɨɦɢɱɟ�
ɫɤɨɣ� ɜ� ɤɚɱɟɫɬɜɟ� ɧɚɩɨɥɧɢɬɟɥɹ� ɞɥɹ� ɩɨɥɢɩɪɨɩɢ�
ɥɟɧɨɜɵɯ�ɤɨɦɩɨɡɢɰɢɣ�� 

�� 

5()(5(1&(6 
 

�� .DJDNX�6���0RULWRPL�6���:DWDQDEH�7���.DQ]DNL�6��3RO\SURS\OHQH�&RPSRXQGV� IRU�$XWRPRWLYH�$SSOLFDWLRQV��680,7202�.$*$.8��
�������QR������KWWSV���ZZZ�VXPLWRPR-FKHP�FR�MS�HQJOLVK�UG�UHSRUW�ILOHV�GRFV���B����-�H�SGI� 

�� 1LNRODHY�$�)��� HGV��6LQWHWLFKHVNL\H�SRO\PHU\� L� SODVWLFKHVNL\H�PDVV\�QD� LNK� RVQRYH� >3RO\PHUV� DQG�SODVWLFV� EDVHG�RQ� WKHP@��0RVFRZ��
.KLPL\D�3XEO�������������S� 

�� =ZHLIHO�+���5DOSK�'���6FKLOHU�0��3ODVWLFV�DGGLWLYHV�KDQGERRN ���WK�HG��&DUO�+DQVHU�9HUODJ��PXQLFK�)5*�������������S�� 
�� :KLWH�-�/���&KR\�'�'��3RO\ROHILQV�SURFHVVLQJ��VWUXFWXUH�GHYHORSPHQW��DQG�SURSHUWLHV��&DHO�+DQVHU�9HUODJ��0XQLFK�)5*������������S�� 
�� &RUQHOLD�9���HGV��+DQGERRN�RI�SRO\ROHILQV��VHFRQG�HGLWLRQ��UHYLVHG�DQG�H[SDQGHG��1HZ�<RUN��0DUFHO�'HNNHU��3XEO�������������S� 
�� .DPLQVN\�:���HGV��3RO\ROHILQV�����\HDUV�DIWHU�=LHJOHU�DQG�1DWWD��+HLGHOEHUJ��3DSLHUIUHVVHUFKHQV�070-9HUODJ��3XEO�������������S� 
�� $O-$OL�$O-0DCDGHHG�0���.UXSD�,���HGV��3RO\ROHILQ�&RPSRXQGV�DQG�0DWHULDOV��6ZLW]HUODQG��6SULQJHU�,QWHUQDWLRQDO�3XEO�������������S� 
�� 0D]LQD�/�$���'HEHUGHHY�7�5���'HEHUGHHY�5�<D��0LQHUDO
Q\\H� DQWLSLUHQ\�GO\D�EH]JDORJHQQ\NK�SROLROHILQRY\NK�NRPSDXQGRY� >0LQHUDO�

IODPH� UHWDUGDQWV� IRU� KDORJHQ-IUHH� SRO\ROHILQ� FRPSRXQGV@��9HVWQLN� WHNKQRORJLFKHVNRJR� XQLYHUVLWHWD�� ������ YRO�� ���� QR�� ���� SS�� ��-�����
KWWSV���F\EHUOHQLQND�UX�DUWLFOH�Q�PLQHUDOQ\H-DQWLSLUHQ\-GO\D-EH]JDORJHQQ\K-SROLROHILQRY\K-NRPSDXQGRY�YLHZHU 

�� .KD\UXOLQ� 5�=��� 6XNKDQRY� 3�3��� $UNKLUL\HY� 9�3�� 2� YOL\DQLL� JLENRVWL� WVHSL� SROLDPLGRHILUD� QD� VYR\VWYD� SROLPHU-SROLPHUQ\NK� VPHVH\�
SROLSURSLOHQ-SROLDPLGDHILU�>2Q�WKH�LQIOXHQFH�RI�WKH�IOH[LELOLW\�RI�WKH�SRO\DPLGH�HWKHU�FKDLQ�RQ�WKH�SURSHUWLHV�RI�SRO\PHU-SRO\PHU�PL[�
WXUHV�SRO\SURS\OHQH-SRO\DPLGH�HWKHU@�9HVWQLN�WHNKQRORJLFKHVNRJR�XQLYHUVLWHWD��������QR������SS����-����KWWSV���F\EHUOHQLQND�UX�DUWLFOH�Q�
R-YOL\DQLL-JLENRVWL-WVHSL-SROLDPLGRHILUD-QD-VYR\VWYD-SROLPHU-SROLPHUQ\K-VPHVH\-SROLSURSLOHQ-SROLDPLGRHILU�YLHZHU 

��� =HOHQWVNL\�$�1���6L]RYD�0�'���9RONRY�9�3���$UWHP
\HYD�1�<8���<HJRURYD�1�$���1LNRO
VND\D�9�3��0HNKDQRNKLPHFKHVND\D�PRGLILNDWVL�
\D�SROLROHILQRY�Y�WYHUGRP�VRVWR\DQLL�>0HFKDQRFKHPLFDO�PRGLILFDWLRQ�RI�SRO\ROHILQV�LQ�VROLG�VWDWH@��9\VRNRPROHNXO\DUQ\\H�VR\HGLQHQL�
\D�� 6HUL\D� $�� ������ YRO�� ���� QR�� ��� SS�� ���-����� KWWSV���F\EHUOHQLQND�UX�DUWLFOH�Q�PHKDQRKLPLFKHVND\D-PRGLILNDWVL\D-SROLROHILQRY-Y-
WYHUGRP-VRVWR\DQLL�YLHZHU 

��� 8VPDQRY�,�7���$OLPX[DPHGRY�0�*���$\[RGMDHY�%�%���,VDERHY�6�6��-XUDHY�$�%��>6WXG\�RI�GRPHVWLFDOO\�SURGXFHG�SRO\SURS\OHQH@���0DWH�
ULDO\�PH]KGXQDURGQR\�NRQIHUHQWVLL�©6RYUHPHQQ\H�LQQRYDWVL\��[LPL\D�L�[LPLFKHVND\D�WH[QRORJL\D�DWVHWLOHQRY\K�VRHGLQHQL\��1HIWH[LPL\D���
.DWDOL]ª�>0DWHULDOV�RI�WKH�LQWHUQDWLRQDO�FRQIHUHQFH�©0RGHUQ�LQQRYDWLRQV��FKHPLVWU\�DQG�FKHPLFDO�WHFKQRORJ\�RI�DFHW\OHQH�FRPSRXQGV��
3HWURFKHPLVWU\��.DWDOL]ª@��7DVKNHQW��������SS�����-���� 

��� 8VPDQRY� ,�7��� $OLPX[DPHGRY�0�*��� $\[RGMDHY�%�%�� >:DVWH� XVH� IRU� WKH� FUHDWLRQ� RI� SRO\SURS\OHQH� FRPSRVLWLRQV� IRU� WKH� DXWRPRWLYH�
LQGXVWU\@��=DGDFKL�R[UDQ\�RNUXMD\XFKH\�VUHG\�Y�[LPLL�L�[LPLFKHVNL[�WH[QRORJL\D[�>(QYLURQPHQWDO�SUREOHPV�LQ�FKHPLVWU\�DQG�FKHPLFDO�
WHFKQRORJLHV@���-6HNVL\D��7DVKNHQW��������SS�����-���� 

��� 8VPDQRY� ,�7���$\[DGMDHY�%�%���7DGML[RGMDHYD�8�%��>5HVHDUFK�RI� WKHUPRSK\VLFDO�SURSHUWLHV�RI�SRO\SURS\OHQH�FRSRO\PHUV@�� �0DWHULDO\�
0HMGXQDURGQR\�.RQIHUHQVLL�� ©$NWXDOQ\H� SUREOHP\� VRYUHPHQQR\� QDXNL� L� LQQRYDWVL\� Y� 6HQWUDOQR-$]LDWVNRP� UHJLRQHª� >0DWHULDOV� RI� WKH�
,QWHUQDWLRQDO�&RQIHUHQFH���$FWXDO�SUREOHPV�RI�PRGHUQ�VFLHQFH�DQG�LQQRYDWLRQ�LQ�WKH�&HQWUDO�$VLDQ�UHJLRQ�@��7DVKNHQW��������SS�����-
���� 

��� 3URURNRYD� 1�3��� 9DYLORYD� 6�<X��� %X]QLN� 9�0�� 1RY\\� SRGNKRG� N� PRGLILWVLURYDQL\X� SROLSURSLOHQRY\NK� YRORNQLVW\NK� PDWHULDORY� Y�
SURWVHVVH�LNK�SROXFKHQL\D�>$�QHZ�DSSURDFK�WR�WKH�PRGLILFDWLRQ�RI�SRO\SURS\OHQH�ILEURXV�PDWHULDOV�LQ�WKH�SURFHVV�RI�WKHLU�SURGXFWLRQ@��
'L]D\Q��0DWHULDO\��7HNKQRORJL\D��������QR�����SS����-���� 

��� %DúW�UN�6��%���*XUXúoX�$���7DQR÷OX�0��,VVOHGRYDQL\H�IRUPRYDQL\D�VPHVKDQQ\NK�YRORNRQ�L]�UDVSODYD�>,QYHVWLJDWLRQ�RI�PHOW�VSLQQLQJ�RI�
PL[HG�ILEHUV@��9RORNQR�L�3ROLPHU��������QR�����SS������-����� 

��� %DúW�UN�6�%���*XUXúoX�$���7DQR÷OX�0��,QWHUIDFLDO�3URSHUWLHV�RI�$OXPLQXP�*ODVV-)LEHU-5HLQIRUFHG�3RO\SURS\OHQH�6DQGZLFK�&RPSRVLWHV��
0HFKDQLFV�RI�&RPSRVLWH�0DWHULDOV��������YRO� ����QR�����SS� ���-�����'2,����������V�����-���-����-]�� 

��� /L�;LQTL��+H�/LSLQJ��=KRX�+DL\H��,QIOXHQFH�RI�PRGLILFDWLRQ�ZLWK�VLOLFRQH�RLO�RQ�WKH�SURSHUWLHV�RI�UDPLH�ILEHUV�LQWHQGHG�IRU�UHLQIRUFHPHQW�
RI�FRPSRVLWHV�EDVHG�RQ�SRO\SURS\OHQH��0HFKDQLFV�RI�&RPSRVLWH�0DWHULDOV��������QR�����SS������-����� 
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