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ȼɜɟɞɟɧɢɟ 
ɐɟɥɟɜɚɹ�ɭɬɢɥɢɡɚɰɢɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɢ�

ɛɵɬɨɜɵɯ� ɜɨɥɨɤɧɢɫɬɵɯ� ɨɬɯɨɞɨɜ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɷɤɨɧɨɦɢɢ� ɩɟɪɜɢɱɧɨɝɨ� ɫɵɪɶɹ�� ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɪɟɲɟɧɢɸ� ɨɞɧɨɣ� ɢɡ� ɜɚɠɧɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɛɥɟɦ��ɉɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɢ�ɲɢɬɶɟ�ɲɜɟɣɧɵɯ�
ɢɡɞɟɥɢɣ�� ɨɫɨɛɟɧɧɨ� ɨɞɟɠɞɵ�� ɧɟɢɡɛɟɠɧɨ�
ɨɛɪɚɡɨɜɚɧɢɟ� ɥɨɫɤɭɬɤɨɜ� ɬɤɚɧɢ� ɧɟɩɪɢɝɨɞɧɵɯ� ɞɥɹ�
ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɞɟɬɚɥɹɯ� ɢɡɞɟɥɢɹ��
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɨɬɯɨɞɵ� ɨɛɪɚɡɭɸɬɫɹ� ɢ� ɜ�
ɬɤɚɰɤɢɯ� ɢ� ɬɪɢɤɨɬɚɠɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ�� ɯɨɬɹ� ɜ�
ɦɟɧɶɲɟɦ� ɤɨɥɢɱɟɫɬɜɟ�� Ɉɞɧɢɦ� ɢɡ� ɫɩɨɫɨɛɨɜ�
ɪɚɰɢɨɧɚɥɶɧɨɣ�ɭɬɢɥɢɡɚɰɢɢ�ɜɨɥɨɤɧɢɫɬɵɯ�ɨɬɯɨɞɨɜ�
ɹɜɥɹɟɬɫɹ� ɩɨɥɭɱɟɧɢɟ� ɧɟɬɤɚɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɞɥɹ�
ɞɟɬɚɥɟɣ�ɨɞɟɠɞɵ�ɢ�ɨɛɭɜɢ�� 

ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɧɟɬɤɚɧɵɟ� ɦɚɬɟɪɢɚ�
ɥɵ ɫɬɚɥɢ� ɱɪɟɡɜɵɱɚɣɧɨ� ɜɚɠɧɵɦ� ɫɟɝɦɟɧɬɨɦ� ɬɟɤ�
ɫɬɢɥɶɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɇɟɬɤɚɧɵɟ� ɦɚɬɟɪɢɚ�
ɥɵ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɱɚɫɬɶ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɬɟɤ�

ɫɬɢɥɹ��ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɨɞɟɠɞɵ�
ɢ�ɨɛɭɜɢ�ɜ�ɨɫɧɨɜɧɨɦ�ɞɥɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɰɟɥɟɣ��
ɞɥɹ� ɭɬɟɩɥɟɧɢɹ�� ɩɨɞɞɟɪɠɤɢ� ɢ� ɭɫɢɥɟɧɢɹ� ɢɡɞɟɥɢɣ�
>����@��Ɉɧɢ�ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɪɚɡɥɢɱ�
ɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɫɤɪɟɩɥɟɧɢɹ��ɬɚɤɢɯ�ɤɚɤ�ɢɝɥɨɩɪɨ�
ɛɢɜɧɨɟ� ɫɤɪɟɩɥɟɧɢɟ� >��� �@�� ɯɢɦɢɱɟɫɤɨɟ� ɫɤɥɟɢɜɚ�
ɧɢɟ�>����@��ɬɟɪɦɢɱɟɫɤɨɟ�ɫɤɪɟɩɥɟɧɢɟ�>�@��ɬɟɪɦɨɯɢ�
ɦɢɱɟɫɤɨɟ�ɝɢɛɪɢɞɧɨɟ�ɫɤɪɟɩɥɟɧɢɟ�>����@�� 

ɇɟɬɤɚɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ�
ɚɪɦɢɪɨɜɚɧɢɹ� ɩɨɥɢɦɟɪɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� >���� ����
��@�� ɜ� ɦɟɦɛɪɚɧɧɵɯ� ɦɚɬɟɪɢɚɥɚɯ� ɞɥɹ� ɨɞɟɠɞɵ� ɢ�
ɨɛɭɜɢ�>������@�ɢ�ɬ�ɞ��Ȼɨɥɶɲɭɸ�ɝɪɭɩɩɭ�ɩɪɟɞɫɬɚɜ�
ɥɹɸɬ� ɭɬɟɩɥɟɧɧɵɟ� ɧɟɬɤɚɧɵɟ�ɦɚɬɟɪɢɚɥɵ� ɫ� ɬɟɩɥɨ�
ɭɞɟɪɠɢɜɚɸɳɢɦɢ� ɢ� ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɦɢ� ɫɜɨɣ�
ɫɬɜɚɦɢ�>��-��@�� 

ȼɨɥɨɤɧɢɫɬɨɟ� ɫɵɪɶɟ� -� ɷɬɨ� ɛɚɡɨɜɵɣ� ɤɨɦɩɨ�
ɧɟɧɬ�ɞɥɹ�ɧɟɬɤɚɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɤɨɬɨɪɵɣ�ɨɩɪɟɞɟ�
ɥɹɟɬ�ɨɫɧɨɜɧɵɟ�ɫɜɨɣɫɬɜɚ�ɤɨɧɟɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɧɟ�
ɬɨɥɶɤɨ�ɩɨ�ɯɢɦɢɱɟɫɤɢɦ�ɫɜɨɣɫɬɜɚɦ��ɧɨ�ɢ�ɩɨ�ɮɢɡɢ�

МНОГОСЛОЙНЫЙ ВОЛОКНИСТЫЙ МАТЕРИАЛ НА ОСНОВЕ  
ТЕКСТИЛЬНЫХ ОТХОДОВ 
 
ɋɟɜɚɪɚ�ȺɅɂɆɏȺɇɈȼȺ��DOLP[RQRYDVHYDUD#JPDLO�FRP���ɇɨɞɢɪ�ɆɂɊɁȺȿȼ��QEPLU]D\HY#PDLO�UX��� 
Ⱥɞɯɚɦ�ɊȺɎɂɄɈȼ��DVUDILNRY#PDLO�UX� 
Ɍɚɲɤɟɧɬɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɬɟɤɫɬɢɥɶɧɨɣ�ɢ�ɥɟɝɤɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 
 

ɇɚ�ɬɟɤɫɬɢɥɶɧɵɯ� ɢ�ɲɜɟɣɧɨ-ɬɪɢɤɨɬɚɠɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ� Ɋɟɫɩɭɛɥɢɤɢ�ɍɡɛɟɤɢɫɬɚɧ�� ɱɢɫɥɨ� ɤɨɬɨɪɵɯ� ɫ� ɤɚɠɞɵɦ� ɝɨɞɨɦ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ��ɧɚɤɚɩɥɢɜɚɟɬɫɹ�ɞɨɫɬɚɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɬɯɨɞɨɜ��ɤɨɬɨɪɵɟ�ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɚɯ�ɲɥɢɯ�
ɬɨɜɚɧɢɹ�ɩɪɹɠɢ��ɩɭɫɤɚ�ɢ�ɧɚɥɚɞɤɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɢ�ɲɢɬɶɹ�ɢɡɞɟɥɢɣ��Ɇɟɠɞɭ�ɬɟɦ��ɨɳɭɳɚɟɬɫɹ�ɧɟɯɜɚɬɤɚ�ɬɟɩ�
ɥɵɯ��ɤɨɦɮɨɪɬɧɵɯ��ɥɟɝɤɢɯ��ɦɹɝɤɢɯ�ɩɨɞɤɥɚɞɨɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɞɥɹ�ɨɞɟɠɞɵ�ɢ�ɨɛɭɜɢ�ɧɚ�ɨɫɧɨɜɟ�ɩɪɢɪɨɞɧɨɝɨ�ɫɵɪɶɹ��ɋ�ɰɟɥɶɸ�ɪɚɰɢ�
ɨɧɚɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɬɟɤɫɬɢɥɶɧɵɯ�ɨɬɯɨɞɨɜ�–�ɢɡɦɟɥɶɱɟɧɧɵɯ��ɪɚɫɬɪɟɩɚɧɧɵɯ�ɥɨɫɤɭɬɤɨɜ�ɬɤɚɧɢ�ɢ�ɬɪɢɤɨɬɚɠɚ�ɩɨɥɭɱɟɧ�ɦɧɨ�
ɝɨɫɥɨɣɧɵɣ�ɧɟɬɤɚɧɵɣ�ɦɚɬɟɪɢɚɥ�ɞɥɹ�ɞɟɬɚɥɟɣ�ɨɞɟɠɞɵ�ɢ�ɨɛɭɜɢ��Ɇɚɬɟɪɢɚɥ�ɫɮɨɪɦɢɪɨɜɚɧ�ɩɭɬɟɦ�ɤɥɟɟɜɨɝɨ�ɫɤɪɟɩɥɟɧɢɹ�ɫ�ɨɞɧɨɣ�ɢɥɢ�
ɞɜɭɯ� ɫɬɨɪɨɧ� ɬɪɢɤɨɬɚɠɧɵɦ� ɩɨɥɨɬɧɨɦ� ɨɫɧɨɜɧɨɝɨ�� ɨɛɴɟɦɧɨɝɨ� ɧɟɬɤɚɧɨɝɨ� ɫɥɨɹ�� ɫɨɫɬɨɹɳɟɝɨ� ɢɡ� ɢɡɦɟɥɶɱɟɧɧɵɯ� ɬɟɤɫɬɢɥɶɧɵɯ�
ɨɬɯɨɞɨɜ��Ɂɚɤɪɟɩɥɟɧɢɟ�ɫɥɨɟɜ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɢɯ�ɩɪɨɩɭɫɤɚɧɢɹ�ɦɟɠɞɭ�ɧɚɝɪɟɬɵɦɢ�ɜɚɥɚɦɢ��Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɦɚɬɟɪɢɚ�
ɥɚ� ɢɫɫɥɟɞɨɜɚɧɚ� ɦɟɬɨɞɚɦɢ� ɂɄ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ɢ� ɫɤɚɧɢɪɭɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ�� Ɉɩɪɟɞɟɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɩɨɥɭɱɟɧɧɵɯ�ɧɟɬɤɚɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��� 

 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɧɨɝɨɫɥɨɣɧɵɣ�ɧɟɬɤɚɧɵɣ�ɦɚɬɟɪɢɚɥ��ɬɪɢɤɨɬɚɠɧɨɟ�ɩɨɥɨɬɧɨ��ɤɥɟɣ� 
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6HYDUD�$/,0.+$129$��DOLP[RQRYDVHYDUD#JPDLO�FRP���1RGLU�0,5=$<(9��QEPLU]D\HY#PDLO�UX��� 
$GKDP�5$),.29��DVUDILNRY#PDLO�UX� 
7DVKNHQW�,QVWLWXWH�RI�7H[WLOH�DQG�/LJKW�,QGXVWU\��7DVKNHQW��8]EHNLVWDQ 

 
$W�WKH�WH[WLOH�DQG�VHZLQJ�DQG�NQLWWLQJ�HQWHUSULVHV�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ��WKH�QXPEHU�RI�ZKLFK�LQFUHDVHV�HYHU\�\HDU��D�

VXIILFLHQW�DPRXQW�RI�WHFKQRORJLFDO�ZDVWH�LV�DFFXPXODWHG��ZKLFK�IRUPHG�LQ�WKH�SURFHVVHV�RI�VL]LQJ�\DUQ��VWDUWLQJ�DQG�VHWWLQJ�XS�HTXLS�
PHQW�� GHVLJQLQJ�DQG� VHZLQJ�SURGXFWV��0HDQZKLOH�� WKHUH� LV� D� VKRUWDJH�RI�ZDUP�� FRPIRUWDEOH�� OLJKW�� VRIW� OLQLQJ�PDWHULDOV� IRU� FORWKHV�
DQG�VKRHV�EDVHG�RQ�QDWXUDO�UDZ�PDWHULDOV��:LWK�WKH�SXUSRVH�RI�UDWLRQDO�XVH�RI� WH[WLOH�ZDVWH�-�VKUHGGHG��GLVKHYHOHG�VFUDSV�RI� IDEULF�
DQG�NQLWZHDU��D�PXOWLOD\HU�QRQZRYHQ�PDWHULDO�IRU�GHWDLOV�RI�FORWKLQJ�DQG�IRRWZHDU�KDV�EHHQ�REWDLQHG��7KH�PDWHULDO�IRUPHG�E\�DGKH�
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7KH�ERQGLQJ�RI�WKH�OD\HUV�WDNHV�SODFH�DV�D�UHVXOW�RI�WKHLU�SDVVLQJ�EHWZHHQ�KHDWHG�UROOV��7KH�PLFURVWUXFWXUH�RI�WKH�PDWHULDO�VWXGLHG�E\�
)RXULHU-,5� VSHFWURVFRS\� DQG� VFDQQLQJ� HOHFWURQ�PLFURVFRS\�� 7KH�PDLQ� SK\VLFDO� DQG� FKHPLFDO� SURSHUWLHV� RI� WKH� REWDLQHG� QRQZRYHQ�
PDWHULDOV�ZHUH�GHWHUPLQHG�� 

 
.H\ZRUGV��PXOWLOD\HU �QRQZRYHQ�IDEU LF��NQLWWHG�IDEU LF��WH[WLOH�ZDVWH��JOXH� 
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$GKDP�5$),.29��DVUDILNRY#PDLO�UX�� 
7RVKNHQW�WRTLPDFKLOLN�YD�\HQJLO�VDQRDW�LQVWLWXWL��7RVKNHQW��2]EHNLVWRQ 
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�� 

ɱɟɫɤɢɦ� ɢɥɢ� ɞɪɭɝɢɦ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ� ɫɜɨɣ�
ɫɬɜɚɦ� ɇɟɬɤɚɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɞɥɹ�
ɨɞɟɠɞɵ�ɢ�ɨɛɭɜɢ��ɞɨɥɠɧɵ�ɨɛɥɚɞɚɬɶ�ɤɚɤ�ɜɵɫɨɤɨɣ�
ɫɨɪɛɰɢɟɣ��ɬɚɤ�ɢ�ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ�>��@��ȼ�ɧɚɫɬɨɹ�
ɳɟɟ�ɜɪɟɦɹ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�ɍɡɛɟɤɢɫɬɚɧ�ɮɭɧɤɰɢɨɧɢ�
ɪɭɟɬ� ɪɹɞ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɜ� ɤɨɬɨɪɵɯ� ɩɪɨɢɡɜɨɞɢɬɫɹ�
ɜɨɥɨɤɧɢɫɬɚɹ�ɦɚɫɫɚ�ɩɭɬɟɦ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɢɡɦɟɥɶ�
ɱɟɧɢɹ�ɬɟɤɫɬɢɥɶɧɵɯ�ɨɬɯɨɞɨɜ��Ɇɟɠɞɭ�ɬɟɦ��ɨɳɭɳɚ�
ɟɬɫɹ�ɧɟɯɜɚɬɤɚ�ɬɟɩɥɵɯ��ɤɨɦɮɨɪɬɧɵɯ��ɥɟɝɤɢɯ��ɦɹɝ�
ɤɢɯ� ɩɨɞɤɥɚɞɨɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɞɥɹ� ɨɞɟɠɞɵ� ɢ�
ɨɛɭɜɢ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɢɪɨɞɧɨɝɨ� ɫɵɪɶɹ�� ɐɟɥɶɸ�
ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ� ɩɨ�
ɬɟɧɰɢɚɥɶɧɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɡ�
ɦɟɥɶɱɟɧɧɵɯ� ɬɟɤɫɬɢɥɶɧɵɯ� ɨɬɯɨɞɨɜ� ɜ� ɤɚɱɟɫɬɜɟ�
ɧɟɬɤɚɧɨɝɨ� ɫɥɨɹ� ɦɧɨɝɨɫɥɨɣɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɞɥɹ�
ɨɞɟɠɞɵ�ɢ�ɨɛɭɜɢ� 

 
Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɂɡɦɟɥɶɱɟɧɧɵɟ� ɢ� ɪɚɫɬɪɟɩɚɧɧɵɟ� ɨɬɯɨɞɵ�

ɯɥɨɩɤɨɜɨɝɨ� ɬɟɤɫɬɢɥɶɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɛɵɥɢ�
ɩɪɟɞɨɫɬɚɜɥɟɧɵ� ɩɪɟɞɩɪɢɹɬɢɟɦ� 222� ©$6,$�
7(.67,/�5(*(1(5$7,21ª�ɝ��Ɍɚɲɤɟɧɬɚ��ɏɥɨɩ�
ɤɨɜɵɟ�ɬɪɢɤɨɬɚɠɧɵɟ�ɩɨɥɨɬɧɚ�ɪɚɡɧɵɯ�ɜɢɞɨɜ�ɛɵɥɢ�
ɩɪɟɞɨɫɬɚɜɥɟɧɵ� ɩɪɟɞɩɪɢɹɬɢɟɦ� ɋɉ� ɈɈɈ�
©8=7(;ª� ɝ�� ɑɢɪɱɢɤ�Ɍɚɲɤɟɧɬɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɋɭ�
ɯɨɣ�ɩɨɥɢɚɤɪɢɥɨɜɵɣ�ɩɥɟɧɨɱɧɵɣ�ɤɥɟɣ��ɟɞɤɢɣ�ɧɚɬɪ�
ɛɵɥɢ�ɩɪɢɨɛɪɟɬɟɧɵ�ɧɚ�ɪɵɧɤɟ�ɝɨɪɨɞɚ�Ɍɚɲɤɟɧɬɚ� 

ɉɟɪɟɞ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɫɥɨɢɫɬɨɝɨ�ɦɚɬɟɪɢɚ�
ɥɚ� ɨɫɭɳɟɫɬɜɥɟɧɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ� ɩɨɞɝɨɬɨɜɤɚ�
ɜɨɥɨɤɧɢɫɬɵɯ�ɨɬɯɨɞɨɜ��Ⱦɥɹ�ɷɬɨɝɨ�ɢɯ�ɜɵɞɟɪɠɢɜɚ�
ɥɢ�ɜ����ɪɚɫɬɜɨɪɟ�1D2+�ɩɪɢ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚ�
ɬɭɪɟ�ɜ�ɬɟɱɟɧɢɟ���-���ɱɚɫɨɜ��ɩɪɨɦɵɜɚɥɢ�ɜɨɞɨɣ�ɢ�
ɫɭɲɢɥɢ�ɞɨ�ɩɨɫɬɨɹɧɧɨɣ�ɦɚɫɫɵ��ȼ�ɩɪɨɰɟɫɫɟ�ɨɛɪɚ�
ɛɨɬɤɢ� ɜ� ɪɚɫɬɜɨɪɟ� ɳɟɥɨɱɢ� ɩɨɜɟɪɯɧɨɫɬɶ� ɜɨɥɨɤɨɧ�
ɨɱɢɳɚɟɬɫɹ�ɨɬ�ɩɪɢɦɟɫɟɣ��ɫɚɦɢ�ɜɨɥɨɤɧɚ�ɫɬɚɧɨɜɹɬ�
ɫɹ� ɛɨɥɟɟ� ɪɵɯɥɵɦɢ�� ɱɬɨ� ɨɛɥɟɝɱɚɟɬ� ɜɡɚɢɦɨɞɟɣ�
ɫɬɜɢɟ�ɜɨɥɨɤɨɧ�ɫ�ɚɤɪɢɥɨɜɵɦ�ɤɥɟɟɦ�� 

Ɇɧɨɝɨɫɥɨɣɧɵɣ� ɦɚɬɟɪɢɚɥ� ɮɨɪɦɢɪɨɜɚɧ� ɩɭ�
ɬɟɦ�ɩɨɨɱɟɪɟɞɧɨɝɨ�ɭɤɥɚɞɵɜɚɧɢɹ�ɫɥɨɟɜ�ɢ�ɨɞɧɨɜɪɟ�
ɦɟɧɧɨɝɨ� ɞɭɛɥɢɪɨɜɚɧɢɹ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� ɩɪɢ�
ɧɚɝɪɟɜɚɧɢɢ�� ɍɤɨɦɩɥɟɤɬɨɜɚɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɩɪɨ�
ɩɭɳɟɧ� ɱɟɪɟɡ� ɩɪɢɠɢɦɧɵɟ� ɨɛɨɝɪɟɜɚɟɦɵɟ� ɜɚɥɵ��
Ɍɟɦɩɟɪɚɬɭɪɚ�ɜɚɥɚ�������ɨɋ��ɜɪɟɦɹ�ɤɨɧɬɚɤɬɚ�ɦɚ�
ɬɟɪɢɚɥɚ� ɫ� ɜɚɥɨɦ���������ɦɢɧ��ɇɚ� ɪɢɫ�� �� ɢɡɨɛɪɚ�
ɠɟɧɚ� ɨɞɧɚ� ɢɡ� ɫɯɟɦ� ɤɨɧɫɬɪɭɤɰɢɢ� ɩɨɥɭɱɟɧɧɨɝɨ�
ɫɥɨɢɫɬɨɝɨ�ɦɚɬɟɪɢɚɥɚ�� 

ɂɡɦɟɧɹɹ�ɫɬɪɭɤɬɭɪɭ�ɬɪɢɤɨɬɚɠɧɨɝɨ�ɩɨɥɨɬɧɚ�
ɢ� ɬɨɥɳɢɧɭ� ɤɚɤ� ɨɬɞɟɥɶɧɵɯ� ɫɥɨɟɜ�� ɬɚɤ� ɢ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɜ� ɰɟɥɨɦ�� ɦɨɠɧɨ� ɜɚɪɶɢɪɨɜɚɬɶ�
ɭɩɪɭɝɨ-ɩɪɨɱɧɨɫɬɧɵɦɢ� ɢ� ɫɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɦɧɨɝɨɫɥɨɣɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�� 

ɋɬɪɭɤɬɭɪɚ� ɨɛɪɚɡɰɨɜ� ɨɩɪɟɞɟɥɟɧɚ� ɫ� ɩɨɦɨ�
ɳɶɸ� ɢɧɮɪɚɤɪɚɫɧɨɣ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ɫ� Ɏɭɪɶɟ-
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ�1LFROHW�L1���ɤɨɦɩɚɧɢɢ�7KHUPR�
)LVKHU� 6FLHQWLILF� �ɋɒȺ�� ɜ� ɞɢɚɩɚɡɨɧɟ� ɫɤɚɧɢɪɨɜɚ�
ɧɢɹ� ���-����� ɫɦ-��� Ɉɛɪɚɡɰɵ� ɝɨɬɨɜɢɥɢɫɶ� ɫ� ɢɫ�
ɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɚɛɥɟɬɨɤ�.%U��ɢɞɟɧɬɢɮɢɤɚɰɢɹ�ɨɛ�
ɪɚɡɰɨɜ� ɩɪɨɢɡɜɟɞɟɧɚ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɧɨɝɨ�
ɨɛɟɫɩɟɱɟɧɢɹ�201,&�6SHFWUD�ɢ�ɩɨ�ɥɢɬɟɪɚɬɭɪɧɵɦ�
ɢɫɬɨɱɧɢɤɚɦ� 

Ɇɨɪɮɨɥɨɝɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜɨɥɨɤɨɧ� ɛɵɥɚ�
ɢɫɫɥɟɞɨɜɚɧɚ� ɫ� ɩɨɦɨɳɶɸ� ɫɤɚɧɢɪɭɸɳɟɝɨ� ɷɥɟɤ�
ɬɪɨɧɧɨɝɨ� ɦɢɤɪɨɫɤɨɩɚ� 6(0–(92� 0$� ��� �&DUO�
=HLVV��Ƚɟɪɦɚɧɢɹ�� 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɦɚɬɟɪɢɚ�
ɥɨɜ� ɢɫɫɥɟɞɨɜɚɧɵ� ɜ� ɫɟɪɬɢɮɢɤɚɰɢɨɧɧɨɦ� ɰɟɧɬɪɟ�
©&(17(;8=ª� ɌɂɌɅɉ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɜ� ɩɨɦɟɳɟ�
ɧɢɢ� ����� �ɋ�� ɨɬɧɨɫɢɬɟɥɶɧɚɹ� ɜɥɚɠɧɨɫɬɶ� ɜɨɡɞɭɯɚ�
�������Ɋɚɡɪɵɜɧɚɹ�ɧɚɝɪɭɡɤɚ�ɦɚɬɟɪɢɚɥɨɜ�ɨɩɪɟɞɟ�
ɥɟɧɚ�ɧɚ�ɞɢɧɚɦɨɦɟɬɪɟ�©ȺɈ-�ª��ɪɚɡɪɵɜɧɚɹ�ɦɚɲɢ�
ɧɚ���ɦɚɤɫɢɦɚɥɶɧɚɹ�ɪɚɡɪɵɜɧɚɹ�ɫɢɥɚ�ɩɪɢɛɨɪɚ������
ɇ�� ȼɨɡɞɭɯɨɩɪɨɜɨɞɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɨɜ� ɨɩɪɟɞɟɥɟɧɚ�
ɫ� ɩɨɦɨɳɶɸ� ɩɪɢɛɨɪɚ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɨɡɞɭɯɨ�
ɩɪɨɜɨɞɧɨɫɬɢ� ©$3-��260ª�� ɪɚɡɦɟɪɵ� ɨɛɪɚɡɰɚ�
���[����ɦɦ��ɍɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɢɫɬɢɪɚɧɢɸ�ɦɚɬɟɪɢ�
ɚɥɨɜ� ɨɩɪɟɞɟɥɟɧɚ� ɧɚ� ɩɪɢɛɨɪɟ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɩɪɨɱɧɨɫɬɢ� ɬɤɚɧɟɣ� ɤ� ɢɫɬɢɪɚɧɢɸ� Ɇ� ������� ɫɤɨ�
ɪɨɫɬɶ� ɜɪɚɳɟɧɢɹ�ɢɫɬɢɪɚɬɟɥɟɣ�–� ��������� ɨɛ�ɦɢɧ��
ɪɚɡɦɟɪ�ɨɛɪɚɡɰɚ�–�ɤɪɭɝ�ɞɢɚɦɟɬɪɨɦ����ɦɦ�� 

 
Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ 
ɋ� ɰɟɥɶɸ� ɨɩɪɟɞɟɥɟɧɢɹ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�

ɦɧɨɝɨɫɥɨɣɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɜɨɡɦɨɠɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɤɨɦɩɨɧɟɧɬɨɜ� ɫɧɹɬɵ� Ɏɭɪɶɟ-ɂɄ�
ɫɩɟɤɬɪɵ� ɜɨɥɨɤɧɢɫɬɵɯ� ɨɬɯɨɞɨɜ� ɞɨ� ɢ� ɩɨɫɥɟ�
ɨɛɪɚɛɨɬɤɢ�ɪɚɫɬɜɨɪɨɦ�ɲɟɥɨɱɢ��ɚɤɪɢɥɨɜɨɝɨ�ɤɥɟɹ�ɢ�
ɩɪɨɞɭɤɬɚ� ɢɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɫɹ� ɩɪɢ� ɧɚɝɪɟɜɚɧɢɢ�
�ɪɢɫ���-����ȼ�ɫɩɟɤɬɪɚɯ�ɜɨɥɨɧɢɫɬɵɯ�ɨɬɯɨɞɨɜ�ɞɨ�ɢ�
ɩɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�ɪɚɫɬɜɨɪɨɦ�ɳɟɥɨɱɢ�ɨɛɧɚɪɭɠɟɧɵ�
ɩɨɥɨɫɵ� ɩɨɝɥɨɳɟɧɢɣ�� ɯɚɪɚɤɬɟɪɧɵɟ� ɞɥɹ�
ɰɟɥɥɸɥɨɡɵ� 
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Ɋɢɫɭɧɨɤ����Ʉɨɧɫɬɪɭɤɰɢɹ�ɦɧɨɝɨɫɥɨɣɧɨɝɨ�ɧɟɬɤɚɧɨɝɨ�ɦɚɬɟɪɢɚ�
ɥɚ����–�ɜɟɪɯɧɟɟ�ɬɪɢɤɨɬɚɠɧɨɟ�ɩɨɥɨɬɧɨ����–�ɤɥɟɟɜɨɣ�ɫɥɨɣ����–�
ɜɨɥɨɤɧɢɫɬɵɟ�ɨɬɯɨɞɵ����–�ɧɢɠɧɟɟ�ɬɪɢɤɨɬɚɠɧɨɟ�ɩɨɥɨɬɧɨ�� 

Рисунок 2. Фурье-ИК спектр полимерного клея: 
2915.32, 2848.81 – ????? ??, 1696.91 – ????=??, 1468.25 – 

????? ??, 1256.35, 937.14 – ????? ??, 717.48 – ????? ??. 
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Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɪɢɫɭɧɤɨɜ���ɢ����ɧɟ�ɧɚɛɥɸɞɚ�
ɟɬɫɹ�ɫɭɳɟɫɬɜɟɧɧɨɣ�ɪɚɡɧɢɰɵ�ɜ�ɫɩɟɤɬɪɚɯ�ɜɨɥɨɤɨɧ�
ɞɨ�ɢ�ɩɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�ɜ�ɪɚɫɬɜɨɪɟ�ɳɟɥɨɱɢ��ɏɢɦɢ�
ɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɢ� ɫɬɪɨɟɧɢɟ� � ɜɨɥɨɤɨɧ� ɰɟɥɥɸɥɨɡɵ�
ɧɟ�ɢɡɦɟɧɹɸɬɫɹ��ɜɨɥɨɤɧɢɫɬɚɹ�ɦɚɫɫɚ�ɨɫɜɨɛɨɠɞɚɟɬ�
ɫɹ�ɨɬ�ɩɪɢɦɟɫɟɣ�ɢ�ɫɬɚɧɨɜɢɬɫɹ�ɛɨɥɟɟ�ɪɵɯɥɨɣ� 

 Ɋɟɡɭɥɶɬɚɬɵ� ɂɄ� ɫɩɟɤɬɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɢɫ�
ɫɥɟɞɨɜɚɧɢɣ�ɨɛɨɛɳɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

�Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɪɢɫɭɧɤɨɜ��-��ɢ�ɞɚɧɧɵɯ�ɬɚɛ�
ɥɢɰɵ����ɜ�ɩɪɨɞɭɤɬɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɧɚɛɥɸɞɚɸɬ�
ɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɩɨɥɨɫɵ� ɩɨɝɥɨɳɟɧɢɹ� ɰɟɥɥɸɥɨɡɵ�
ɛɟɡ� ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ��ɋɨɯɪɚɧɹɸɬɫɹ�ɩɨ�
ɥɨɫɵ�ɩɨɝɥɨɳɟɧɢɣ� ɜɚɥɟɧɬɧɵɯ� ɤɨɥɟɛɚɧɢɣ� � ɢ� � ɚɤ�
ɪɢɥɨɜɨɝɨ� ɤɥɟɹ��Ɉɛɧɚɪɭɠɟɧɵ� ɧɟɛɨɥɶɲɢɟ� ɫɦɟɳɟ�
ɧɢɹ�ɧɟɤɨɬɨɪɵɯ�ɩɨɥɨɫ�ɩɨɝɥɨɳɟɧɢɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ� ɢɫɯɨɞɧɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶ�
ɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɢ� ɬɟɪɦɢɱɟ�
ɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ� ɫɥɨɢɫɬɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɟ� ɩɪɨɢɫ�
ɯɨɞɢɬ�ɯɢɦɢɱɟɫɤɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɟɠɞɭ�ɤɨɦ�
ɩɨɧɟɧɬɚɦɢ�� ɚ� ɢɦɟɟɬ� ɦɟɫɬɚ� ɚɞɝɟɡɢɨɧɧɨɟ� ɜɡɚɢɦɨ�
ɞɟɣɫɬɜɢɟ�� 

 Ɇɟɠɮɚɡɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɪɚɫɩɥɚɜɥɟɧ�
ɧɨɝɨ� ɤɥɟɹ� ɫ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɜɨɥɨɤɨɧ� ɨɛɧɚɪɭɠɟɧɨ�
ɩɨ� ɫɧɢɦɤɚɦ� ɫɤɚɧɢɪɭɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨ�
ɫɤɨɩɢɢ��ɪɢɫ�������� 

 ɉɨɩɟɪɟɱɧɨɟ�ɫɟɱɟɧɢɟ�ɩɨɥɵɯ��ɤɚɩɢɥɥɹɪɧɵɯ��
ɰɟɥɥɸɥɨɡɧɵɯ� ɜɨɥɨɤɨɧ� ɢɦɟɟɬ� ɩɨɱɬɢ� ɤɪɭɝɥɭɸ�
ɮɨɪɦɭ�� ɫɪɟɞɧɢɣ� ɞɢɚɦɟɬɪ� ɜɨɥɨɤɨɧ� ��-��� ɦɤɦ��
ɉɨɫɥɟ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɢ� ɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɜɡɚɢɦɨ�
ɞɟɣɫɬɜɢɹ�ɰɟɥɥɸɥɨɡɵ�ɫ� ɚɤɪɢɥɨɜɵɦ�ɤɥɟɟɦ�ɜɨɥɨɤ�
ɧɚ� ɧɟɫɤɨɥɶɤɨ� ɫɩɥɸɳɢɜɚɸɬɫɹ�� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɩɨɹɜɥɹɟɬɫɹ�ɤɥɟɟɜɨɣ�ɫɥɨɣ��ɪɢɫ����� 
 Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɪɢɫ����ɩɨɫɥɟ�ɬɟɪɦɨɦɟɯɚɧɢɱɟ�
ɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɜɨɥɨɤɧɚ� ɨɪɢɟɧɬɢɪɭɸɬɫɹ� ɩɨ�
ɧɚɩɪɚɜɥɟɧɢɹ�ɫɞɜɢɝɚ��ɫɬɚɧɨɜɹɬɫɹ�ɛɨɥɟɟ�ɩɥɨɫɤɢɦɢ�
ɦɟɧɟɟ� ɨɤɪɭɝɥɵɦɢ�� ɇɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜɨɥɨɤɨɧ� ɫɨ�
ɞɟɪɠɢɬɫɹ�ɤɥɟɟɜɨɣ�ɫɥɨɣ�� 

ɂɫɫɥɟɞɨɜɚɧɵ� ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣ�
ɫɬɜɚ� ɩɨɥɭɱɟɧɧɵɯ� ɫɥɨɢɫɬɵɯ� ɧɟɬɤɚɧɵɯ� ɦɚɬɟɪɢɚ�
ɥɨɜ��ɬɚɛɥ����� 

Ɉɛɧɚɪɭɠɟɧɨ� ɭɜɟɥɢɱɟɧɢɟ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ�
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Рисунок 3. Фурье-ИК спектр волокнистых отходов до 
обработки щелочью: 3333.35 – ????? ??, 2898.70 – ????? ??, 1427.27 – 
????? ??, 1360.38, 1334.85 – ????? ??, 1314.38 – ????? ??, 1203.89 – ????? ??, 

1159.64, 1104.78, 1052.68 – ????? ??, 1028.42, 999.94, 983.31 – ????? ??, 
661.52, 556.97, 517.69 – пиранозное кольцо. 

Рисунок 4. Фурье-ИК спектр волокнистых отходов после 
обработки щелочью: 3332.85 – ????? ??, 2898.32 – ????? ??, 1427.50 – 
????? ??, 1361.17, 1334.57 – ????? ??, 1314.26 – ????? ??, 1204.15 – ????? ??, 

1159.64, 1108.45, 1054.78 – ????? ??, 1028.65, 1001.42, 983.68 – ????? ??, 
663.16, 557.50, 518.15 – пиранозное кольцо. 

Рисунок 5. Фурье-ИК спектр продукта взаимодействия 
акрилового клея и волокнистых отходов: 3333.62 – ????? ??, 

2916.11, 2849.71 – ????? ??, 1697.06 – ????=??, 1427.32 – ????? ??, 1370.22, 
1334.79 – ????? ??, 1314.33 – ????? ??, 1203.84 – ????? ??, 1159.50, 1104.44, 
1054.78, 874.39 – ????? ??, 1028.65, 1001.42, 983.60 – ????? ??, 662.00, 

557.10, 518.14 – пиранозное кольцо. 

Рисунок 6. СЭМ изображения отходов целлюлозных 
волокон. 
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�� 

ɩɥɨɬɧɨɫɬɢ��ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɪɚɡɪɵɜɟ�ɢ�ɨɬɧɨɫɢɬɟɥɶ�
ɧɨɝɨ� ɭɞɥɢɧɟɧɢɹ� ɩɪɢ� ɪɚɫɬɹɠɟɧɢɢ� ɦɧɨɝɨɫɥɨɣɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɬɪɢɤɨɬɚɠɧɵɦɢ�ɩɨɥɨɬ�
ɧɚɦɢ��ȼ�ɰɟɥɨɦ�ɦɧɨɝɨɫɥɨɣɧɵɣ�ɜɨɥɨɤɧɢɫɬɵɣ�ɦɚɬɟ�

ɪɢɚɥ�ɧɚ� ɨɫɧɨɜɟ� ɬɟɤɫɬɢɥɶɧɵɯ�ɨɬɯɨɞɨɜ�ɢɦɟɟɬ� ɭɞɨ�
ɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ�ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫ-ɤɢɟ�ɫɜɨɣɫɬɜɚ�
ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɞɟɬɚɥɹɯ�ɨɞɟɠɞɵ�ɢ�ɨɛɭɜɢ� 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɟɞɥɨɠɟɧɚ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɥɭɱɟɧɢɹ�ɦɧɨɝɨ�

ɫɥɨɣɧɨɝɨ�ɜɨɥɨɤɧɢɫɬɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɬɟɤ�
ɫɬɢɥɶɧɵɯ� ɨɬɯɨɞɨɜ�� ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ� ɩɨɞɝɨɬɨɜɤɚ�
ɜɨɥɨɤɧɢɫɬɵɯ�ɨɬɯɨɞɨɜ�ɩɭɬɟɦ�ɜɵɞɟɪɠɢɜɚɥɢ�ɜ����
ɪɚɫɬɜɨɪɟ� 1D2+� ɩɪɢ� ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ�
ɬɟɱɟɧɢɟ� ��-��� ɱɚɫɨɜ�� Ⱦɚɥɟɟ� ɩɪɨɦɵɜɤɚ� ɜɨɞɨɣ��
ɫɭɲɤɚ�ɞɨ�ɩɨɫɬɨɹɧɧɨɣ�ɦɚɫɫɵ��ɩɨɨɱɟɪɟɞɧɨɟ�ɭɤɥɚ�
ɞɵɜɚɧɢɟ� ɫɥɨɟɜ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɟ� ɞɭɛɥɢɪɨɜɚɧɢɟ�
ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� ɩɪɢɠɢɦɧɵɯ� ɜɚɥɨɜ� ɩɪɢ� ɬɟɦɩɟɪɚ�
ɬɭɪɟ� ɜɚɥɚ� ������ ɨɋ� ɜ� ɬɟɱɟɧɢɟ� ��������ɦɢɧ��ɉɪɢ�
ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ� ɫɥɨɢɫɬɨɝɨ� ɦɚɬɟ�
ɪɢɚɥɚ� ɧɟ� ɩɪɨɢɫɯɨɞɢɬ� ɯɢɦɢɱɟɫɤɨɝɨ� ɜɡɚɢɦɨɞɟɣ�
ɫɬɜɢɹ� ɦɟɠɞɭ� ɤɨɦɩɨɧɟɧɬɚɦɢ�� ɜɨɥɨɤɧɚ� ɧɟɫɤɨɥɶɤɨ�
ɫɩɥɸɳɢɜɚɸɬɫɹ�� ɢɦɟɟɬ� ɦɟɫɬɨ� ɚɞɝɟɡɢɨɧɧɨɟ� ɜɡɚɢ�
ɦɨɞɟɣɫɬɜɢɟ�� ɉɨɥɭɱɟɧɧɵɣ� ɧɟɬɤɚɧɵɣ� ɦɚɬɟɪɢɚɥ�
ɢɦɟɟɬ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫ-
ɤɢɟ�ɫɜɨɣɫɬɜɚ�ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɞɟɬɚɥɹɯ�ɨɞɟɠ�
ɞɵ�ɢ�ɨɛɭɜɢ�� 
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Ɍɚɛɥɢɰɚ�� 
�ɂɄ�ɫɩɟɤɬɪɚɥɶɧɵɟ�ɩɨɥɨɫɵ�ɩɨɝɥɨɳɟɧɢɣ�ɫɜɹɡɟɣ�ɰɟɥɥɸɥɨɡɧɵɯ�ɜɨɥɨɤɨɧ��ɚɤɪɢɥɨɜɨɝɨ�ɤɥɟɹ�ɢ� 

ɩɪɨɞɭɤɬɚ�ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ȼɟɳɟɫɬɜɨ ȼɢɞ�ɤɨɥɟɛɚɧɢɣ��ɫɜɹɡɢ��ɩɨɥɨɫɚ�ɩɨɝɥɨɳɟɧɢɹ��ɫɦ-� 

      
ɐɟɥɥɸɥɨɡɧɵɟ�
ɜɨɥɨɤɧɚ 

���� ������
���� 

���������� ������������������
��������� 

����������������   

Ⱥɤɪɢɥɨɜɵɣ�ɤɥɟɣ     ���������� ��������� ��������� ���� 

ɉɪɨɞɭɤɬ ���� ������
���� 

������������
���� 

������������������
��������� 

������������������
��� 

���� 

Ɍɚɛɥɢɰɚ�� 
�Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɦɧɨɝɨɫɥɨɣɧɨɝɨ�ɜɨɥɨɤɧɢɫɬɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ� 

ɬɟɤɫɬɢɥɶɧɵɯ�ɨɬɯɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ ɇɢɠɧɢɣ�ɬɪɢɤɨ�
ɬɚɠ 

ȼɟɪɯɧɢɣ�ɬɪɢɤɨ�
ɬɚɠ 

Ɇɧɨɝɨɫɥɨɣɧɵɣ�
ɦɚɬɟɪɢɚɥ 

Ɍɨɥɳɢɧɚ��ɦɦ ���� ���� ��� 

ɉɪɨɱɧɨɫɬɶ�ɩɪɢ�ɪɚɡɪɵɜɟ��ɇ 
ɩɨ�ɞɥɢɧɟ 
ɩɨ�ɲɢɪɢɧɟ 

  
��� 
��� 

  
��� 
��� 

  
��� 
��� 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ�ɭɞɥɢɧɟɧɢɟ��� 
ɩɨ�ɞɥɢɧɟ 
ɩɨ�ɲɢɪɢɧɟ 

  
�� 
�� 

  
�� 
�� 

  
�� 
�� 

ɉɨɜɟɪɯɧɨɫɬɧɚɹ�ɩɥɨɬɧɨɫɬɶ��ɝ�ɦ� ����� ����� ����� 

ȼɨɡɞɭɯɨɩɪɨɜɨɞɧɨɫɬɶ��ɞɦ��ɦ�āɫ ���� ����� ���� 

ɍɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɢɫɬɢɪɚɧɢɸ��ɰɢɤɥɵ ���� �����   

Ɋɢɫɭɧɨɤ����ɋɗɆ�ɢɡɨɛɪɚɠɟɧɢɟ�ɩɪɨɞɭɤɬɚ�ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɰɟɥɥɸɥɨɡɧɵɯ�ɜɨɥɨɤɨɧ�ɫ�ɚɤɪɢɥɨɜɵɦ�ɤɥɟɟɦ� 

5()(5(1&(6 
 

�� 3RXUPRKDPPDGL�$���1RQZRYHQ�PDWHULDOV�DQG�MRLQLQJ�WHFKQLTXHV��-RLQLQJ�7H[WLOHV��3ULQFLSOHV�DQG�$SSOLFDWLRQV��������SS�����-�����'2,��
��������������������������� 

�� *RULDQF�'�6���%UDV�$���1RYDN�%��,QIOXHQFH�RI�WHFKQRORJ\�SURFHVV�RQ�UHVSRQVLYHQHVV�RI�IRRWZHDU�QRQZRYHQV��$XWH[�5HV��-���������YRO������
QR�����SS�����-�����'2,� ��������DXW-����-���� 

�� %UDWFKHQ\D� /�$��� 7RORFKNRYD� 2�1��� /HEHGHYD� 0�9�� &UHDWLRQ� RI� QRQZRYHQ� VKRH� PDWHULDOV ZLWK� LPSURYHG� K\JLHQLF� SURSHUWLHV�� )LEUH�
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&KHP���������YRO������QR�����SS�����-���� 
�� &DVDGHVXV�0���$OYDUH]�0�'���&DUULGR�1���0ROLQV�*���0DFDQDV�-���&RORP�;���&DQDYDWH�-���&DUULOOR�)��(QYLURQPHQWDO�LPSDFW�DVVHVVPHQW�RI�

VRXQG�DEVRUELQJ�QRQZRYHQV�EDVHG�RQ�FKLFNHQ�IHDWKHUV�ZDVWH��5HVRXUFHV��&RQVHUYDWLRQ�DQG�5HF\FOLQJ��������YRO������ SS�����-�����'2,��
��������M�UHVFRQUHF������������ 

�� $OYDUH]�-���:LHU]ELFND�,��,QIOXHQFH�RI�WKH�FRQQHFWLQJ�PHGLXP�W\SH�IRU�WH[WLOH�PDWHULDOV LQ�OD\HUHG�V\VWHPV�XVHG�LQ�SURGXFWLRQ�RI�FKLOGUHQ
V�
IRRWZHDU�RQ�WKHLU�K\JLHQLF�SURSHUWLHV��3U]HJODG�:ORNLHQQLF]\��������YRO������QR������SS����-��� 

�� $UPDJDQ�2�*���.D\DRJOX�%�.���.DUDNDV�+�&��$GKHVLRQ�VWUHQJWK�EHKDYLRXU�RI�SODVPD�SUH-WUHDWHG�DQG�ODPLQDWHG�SRO\SURS\OHQH�QRQZRYHQ�
IDEULFV� XVLQJ� DFU\OLF� DQG� SRO\XUHWKDQH-EDVHG� DGKHVLYHV�� -�� RI� ,QGXVWULDO� 7H[WLOHV�� ������ YRO�� ���� QR�� ��� SS�� ���-����� '2,��
������������������������ 

�� 0LU]D\HY�1�%���5DILNRY�$�6���0DNVXGRYD�8�0��6WUHQJWKHQHG�/D\HUHG�3RO\PHU-.QLWWHG�)LOPV�$QG�&RDWLQJV��,QW��-��5HFHQW�7HFKQRO��DQG�
(QJ���������YRO�����QR�����SS������-������KWWSV���ZZZ�LMUWH�RUJ�GRZQORDG�YROXPH-�-LVVXH-�� 
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