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6(/(&7,21�2)�237,0$/�&21',7,216�)25�7+(�'5<,1*�352&(66�
2)�$1�$48(286�(;75$&7�)520�7+(�$%29(*5281'�3$57�2)�
6&87(//$5,$�$'(1267(*,$� 
 
6KRNKLGD�$��(5*$6+(9$��VKRKLGD�HUJDVKHYD���#PDLO�UX�� 
0XQLUDNKRQ�$��0$0$7.+$129$��PXQLUB��#PDLO�UX�� 
7HPXUEHN�$��.+$-,%$(9��KDMLEDHY��#PDLO�UX�� 
5DYVKDQMRQ�0��.+$/,/29��U�P�NKDOLORY#PDLO�UX�� 
$NKPDWNKRQ�8��0$0$7.+$129��SURI�DKPDG#PDLO�UX� 
,QVWLWXWH�RI�WKH�&KHPLVWU\�RI�3ODQW�6XEVWDQFHV��7DVKNHQW��8]EHNLVWDQ� 

 
,Q�RUGHU� WR�HVWDEOLVK�RSWLPDO�GU\LQJ�PRGHV� IRU�DQ�DTXHRXV�H[WUDFW� IURP�WKH�DERYHJURXQG�SDUW�RI�6FXWHOODULD�DGHQRVWHJLD�� WKH� IROORZLQJ�

SDUDPHWHUV�ZHUH�VWXGLHG��VROXWLRQ�FRQFHQWUDWLRQ��VROXWLRQ�IHHG�UDWH��WHPSHUDWXUH�RI�WKH�GU\LQJ�DJHQW�DW�WKH�LQOHW�DQG�RXWOHW��SUHVVXUH�ZKHQ�WKH�VROX�
WLRQ�LV�IHG�LQWR�WKH�GU\LQJ�FKDPEHU��,W�ZDV�IRXQG�WKDW�LQ�RUGHU�WR�REWDLQ�D�GU\�H[WUDFW�IURP�WKH�DERYHJURXQG�SDUW�RI�6FXWHOODULD�DGHQRVWHJLD��DQWLK\�
SR[LF�DFWLRQ��DQ�DTXHRXV�H[WUDFW�REWDLQHG�ZLWK�ZDWHU�DW�D�WHPSHUDWXUH�RI������&�PXVW�EH�FRQFHQWUDWHG�WR�D�FRQWHQW�RI�����RI�GU\�VXEVWDQFHV�DQG�
GULHG�LQ�D�VSUD\�GU\HU�RI�WKH�QR]]OH�W\SH�DW�WKH�WHPSHUDWXUH�RI�WKH�GU\LQJ�DJHQW�DW�WKH�LQOHW�–������&��RXWOHW�–�����&��WKH�IHHG�RI�WKH�VROXWLRQ�DW����O�K�
P��DQG�DW�D�SUHVVXUH�RI�����03D��7KLV�PRGH�SURYLGHV�DQ�RXWSXW�RI�����GU\�H[WUDFW�� 

 
.H\ZRUGV��6FXWHOODULD�DGHQRVWHJLD��DQWLK\SR[LF�PHGLFDWLRQ��GU\LQJ�RI�WKH�H[WUDFW� 

ɉɈȾȻɈɊ�ɈɉɌɂɆȺɅɖɇɕɏ�ɍɋɅɈȼɂɃ�ɉɊɈɐȿɋɋȺ�ɋɍɒɄɂ�ȼɈȾɇɈȽɈ�
ɗɄɋɌɊȺɄɌȺ�ɂɁ�ɇȺȾɁȿɆɇɈɃ�ɑȺɋɌɂ�6&87(//$5,$�$'(1267(*,$� 
 
ɒɨɯɢɞɚ�Ⱥ��ɗɊȽȺɒȿȼȺ��VKRKLGD�HUJDVKHYD���#PDLO�UX� 
Ɇɭɧɢɪɚɯɨɧ�Ⱥ�ɆȺɆȺɌɏȺɇɈȼȺ��PXQLUB��#PDLO�UX� 
Ɍɟɦɭɪɛɟɤ�Ⱥ��ɏȺɀɂȻȺȿȼ��KDMLEDHY��#PDLO�UX� 
Ɋɚɜɲɚɧɠɨɧ�Ɇ��ɏȺɅɂɅɈȼ��U�P�NKDOLORY#PDLO�UX� 
Ⱥɯɦɚɬɯɨɧ�ɍ��ɆȺɆȺɌɏȺɇɈȼ��SURI�DKPDG#PDLO�UX� 
ɂɧɫɬɢɬɭɬ�ɯɢɦɢɢ�ɪɚɫɬɢɬɟɥɶɧɵɯ�ɜɟɳɟɫɬɜ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 

 
ɋ�ɰɟɥɶɸ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɨɩɬɢɦɚɥɶɧɵɯ�ɪɟɠɢɦɨɜ�ɫɭɲɤɢ�ɜɨɞɧɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɧɚɞɡɟɦɧɨɣ�ɱɚɫɬɢ�6FXWHOODULD�DGHQRVWHJLD�ɜ�ɪɚɫ�

ɩɵɥɢɬɟɥɶɧɨɣ� ɫɭɲɢɥɤɟ� ɢɡɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɩɚɪɚɦɟɬɪɵ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɪɚɫɬɜɨɪɚ�� ɫɤɨɪɨɫɬɶ� ɩɨɞɚɱɢ� ɪɚɫɬɜɨɪɚ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɭ�
ɲɢɥɶɧɨɝɨ�ɚɝɟɧɬɚ�ɧɚ�ɜɯɨɞɟ�ɢ�ɜɵɯɨɞɟ��ɞɚɜɥɟɧɢɟ�ɩɪɢ�ɩɨɞɚɱɟ�ɪɚɫɬɜɨɪɚ�ɜ�ɫɭɲɢɥɶɧɭɸ�ɤɚɦɟɪɭ��ɍɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɫɭɯɨɝɨ�
ɷɤɫɬɪɚɤɬɚ�ɚɧɬɢɝɢɩɨɤɫɢɱɟɫɤɨɝɨ�ɞɟɣɫɬɜɢɹ�ɢɡ�ɧɚɞɡɟɦɧɨɣ�ɱɚɫɬɢ�6FXWHOODULD�DGHQRVWHJLD��ɜɨɞɧɵɣ�ɷɤɫɬɪɚɤɬ��ɩɨɥɭɱɟɧɧɵɣ�ɷɤɫɬɪɚɤɰɢɟɣ�
ɜɨɞɨɣ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ�� ɧɟɨɛɯɨɞɢɦɨ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ� ɞɨ� ɫɨɞɟɪɠɚɧɢɹ� ɫɭɯɢɯ� ɜɟɳɟɫɬɜ� ���� ɢ� ɫɭɲɢɬɶ� ɜ� ɪɚɫɩɵɥɢɬɟɥɶɧɨɣ�
ɫɭɲɢɥɤɟ�ɮɨɪɫɭɧɨɱɧɨɝɨ�ɬɢɩɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɫɭɲɢɥɶɧɨɝɨ�ɚɝɟɧɬɚ�ɧɚ�ɜɯɨɞɟ�����°ɋ��ɜɵɯɨɞɟ�–����°ɋ��ɩɨɞɚɜɚɹ�ɪɚɫɬɜɨɪ�ɫɨ�ɫɤɨɪɨɫɬɶɸ�
��ɥ�ɱഗɦ��ɢ�ɩɨɞ�ɞɚɜɥɟɧɢɟɦ�����Ɇɉɚ��Ɍɚɤɨɣ�ɪɟɠɢɦ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɵɯɨɞ�����ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ�� 

 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��6FXWHOODULD�DGHQRVWHJLD��ɚɧɬɢɝɢɩɨɤɫɢɱɟɫɤɨɟ�ɫɪɟɞɫɬɜɨ��ɫɭɲɤɚ�ɷɤɫɬɪɚɤɬɚ� 

6&87(//$5,$�$'(1267(*,$�2
6,0/,*,1,1*�<(5�867.,�4,60,'$1�
2/,1*$1�689/,�(.675$.7,1,�485,7,6+1,1*�0$4%8/� 
6+$52,7/$5,1,�7$1/$6+ 
 
6KR[LGD�$��(5*$6+(9$��VKRKLGD�HUJDVKHYD���#PDLO�UX� 
0XQLUD[RQ�$��0$0$7;$129$��PXQLUB��#PDLO�UX� 
7HPXUEHN�$��;$-,%$<(9��KDMLEDHY��#PDLO�UX� 
5DYVKDQMRQ�0��;$/,/29��U�P�NKDOLORY#PDLO�UX� 
$[PDW[RQ�8��0$0$7;$129��SURI�DKPDG#PDLO�UX� 
2µVLPOLN�PRGGDODUL�NLP\RVL�LQVWLWXWL��7RVKNHQW��2µ]EHNLVWRQ 

 
6FXWHOODULD�DGHQRVWHJLD�RµVLPOLJLQLQJ� \HU�XVWNL�TLVPLGDQ�ROLQJDQ� VXYOL� HNVWUDNWLQL�SXUNDE�TXULWLVK�XVNXQDVLGD�TXULWLVKGD�PDTEXO�

VKDURLWODUQL� DQLTODVK� XFKXQ� MDUD\RQJD� WD¶VLU� TLOXYFKL� TX\LGDJL� RPLOODU� RµUJDQLOGL�� TXULWLOD\RWJDQ� HULWPDQLQJ� NRQVHQWUDWVL\DVL�� TXULWLOD�
\RWJDQ� HULWPDQL� \HWND]LE� EHULVK� WH]OLJL�� NLULVK� YD� FKLTLVKGD� TXULWLVK� YRVLWDVLQLQJ� KDURUDWL�� HULWPDQL� TXULWLVK� NDPHUDVLJD� \HWND]LE� EHULVK�
SD\WLGDJL� ERVLP��6FXWHOODULD�DGHQRVWHJLD� RµVLPOLJLQLQJ� \HU�XVWNL� TLVPLGDQ�DQWLJLSRNVLN� WD¶VLUJD� HJD�TXUXT� HNVWUDNWLQL� ROLVK�XFKXQ� ��� �&�
KDURUDWGD�VXY�ELODQ�ROLQJDQ�VXYOL�HNVWUDNWL� WDUNLELGD�TXUXT�PRGGDODU�����JDFKD�ERµOJXQFKD�TX\XOWLULE��SXUNDJLFKOL�TXULWJLFKJD�TXULWLVK�
YRVLWDVLQLQJ�NLULVKGDJL�KDURUDWL�–������&��FKLTLVKGD�–���� �&�RVWLGD�HULWPDQL��� O�VRDWP��WH]OLNGD�YD�����03D�ERVLP�RVWLGD�X]DWJDQ�KROGD�
TXULWLOLVKL�NHUDNOLJL�EHOJLODQGL��Ɇɚɡɤɭɪ�ɲɚɪɨɢɬ�����ɭɧɭɦ�ɛɢɥɚɧ�ΙɭɪɭΙ�ɷɤɫɬɪɚɤɬ�ɢɲɥɚɛ�ɱɢΙɚɪɢɲɧɢ�ɬɚɴɦɢɧɥɚɣɞɢ� 

 
ɄɚOLW�VR൏]ODU��6FXWHOODULD�DGHQRVWHJLD��DQWLJLSRNVLN�GRUL�YRVLWDVL��HNVWUDNWQL�TXULWLVK� 

�'2,�����������FFH������ 

�� 

)22'�7(&+12/2*< 
ɉɂɓȿȼɕȿ�ɌȿɏɇɈɅɈȽɂɂ 
2=,4-294$7�7(;12/2*,<$6, 

ȼɜɟɞɟɧɢɟ 
ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɛɨɥɶɲɨɟ� ɜɧɢɦɚɧɢɟ�

ɭɞɟɥɹɟɬɫɹ� ɮɢɬɨɯɢɦɢɱɟɫɤɢɦ�� ɮɚɪɦɚɤɨɥɨɝɢɱɟ�
ɫɤɢɦ� ɢ� ɮɚɪɦɚɤɨɝɧɨɫɬɢɱɟɫɤɢɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ�
ɪɚɫɬɟɧɢɣ�ɪɨɞɚ�6FXWHOODULD�/���ɫɟɦɟɣɫɬɜɨ�/DPLDFH�
DH���ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɢɯ�ɜɵɫɨɤɨɣ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɶɸ��Ʉ�ɧɚɫɬɨɹɳɟɦɭ�ɜɪɟɦɟɧɢ�ɢɡ�ɪɚɡɥɢɱ�
ɧɵɯ� ɜɢɞɨɜ� ɪɚɫɬɟɧɢɣ� ɪɨɞɚ� 6FXWHOODULD� ɜɵɞɟɥɟɧɵ�
ɮɥɚɜɨɧɨɢɞɵ�� ɮɟɧɢɥɩɪɨɩɚɧɨɢɞɵ�� ɮɟɧɨɥɨɤɢɫɥɨ�

ɬɵ��ɢɪɢɞɨɢɞɵ��ɬɟɪɩɟɧɨɢɞɵ��ɫɬɟɪɨɢɞɵ��ɬɪɢɬɟɪɩɟ�
ɧɵ�� ɥɢɝɧɚɧɵ�� ɚɥɤɚɥɨɢɞɵ��ɮɢɬɨɫɬɟɪɢɧɵ�� ɩɨɥɢɫɚ�
ɯɚɪɢɞɵ�� ɞɭɛɢɥɶɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɷɮɢɪɧɵɟ�ɦɚɫɥɚ� ɢ�
ɞɪɭɝɢɟ� ɤɥɚɫɫɵ� ɩɪɢɪɨɞɧɵɯ� ɜɟɳɟɫɬɜ� >�-��@�� Ɉɫ�
ɧɨɜɧɵɦɢ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ�
ɪɚɫɬɟɧɢɣ� ɞɚɧɧɨɝɨ� ɪɨɞɚ� ɹɜɥɹɟɬɫɹ� ɤɨɦɩɥɟɤɫ� ɮɥɚ�
ɜɨɧɨɢɞɨɜ�� ɮɟɧɨɥɤɚɪɛɨɧɨɜɵɯ� ɤɢɫɥɨɬ� ɢ� ɞɭɛɢɥɶ�
ɧɵɯ�ɜɟɳɟɫɬɜ�>���-��@��Ɉɩɭɛɥɢɤɨɜɚɧɵ�ɞɚɧɧɵɟ�ɨɛ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� 6�� EDLFDOHQVLV� ɩɪɢ� ɤɨɪɨɧɨɜɢɪɭɫ�



 

 

�
���� .�, �0�<�2  
YD �NLP\R � W H[QR ORJ L\DV L  

CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  

�� 

)22'�7(&+12/2*< 
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ɧɨɣ�ɢɧɮɟɤɰɢɢ�>��@��Ɏɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɟ�ɢɫɫɥɟ�
ɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɞɢɥɢ�� ɱɬɨ� ɷɤɫɬɪɚɤɬɵ� ɢ� ɢɧɞɢ�
ɜɢɞɭɚɥɶɧɵɟ�ɫɨɟɞɢɧɟɧɢɹ��ɜɵɞɟɥɟɧɧɵɟ�ɢɡ�ɪɚɫɬɟ�
ɧɢɣ�ɪɨɞɚ�6FXWHOODULD�/��–�ɛɚɣɤɚɥɢɧ��ɛɚɣɤɚɥɟɢɧ��
ɜɨɝɨɧɢɧ� ɨɛɥɚɞɚɸɬ� ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɦ�� ɝɟɩɚ�
ɬɨɩɪɨɬɟɤɬɨɪɧɵɦ�� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦ�� ɩɪɨɬɢɜɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɦ�� ɩɪɨɬɢɜɨɫɭɞɨɪɨɠɧɵɦ�� ɚɧɬɢ�
ɛɚɤɬɟɪɢɚɥɶɧɵɦ�ɢ�ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɦ�ɞɟɣɫɬɜɢɹ�
ɦɢ�>�����-��@��ɗɤɫɬɪɚɤɬɵ�6��EDUEDWD�ɜ�ɷɤɫɩɟɪɢ�
ɦɟɧɬɟ�ɨɤɚɡɵɜɚɸɬ�ɬɨɪɦɨɡɹɳɟɟ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɧɟ�
ɤɨɬɨɪɵɟ�ɮɨɪɦɵ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɨɩɭɯɨɥɟɣ��6��
ULYXODULV� ɪɟɤɨɦɟɧɞɨɜɚɧ� ɞɥɹ� ɩɨɞɚɜɥɟɧɢɹ� ɪɨɫɬɚ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ��ɥɟɱɟɧɢɹ�ɝɟɩɚɬɢɬɚ�ɢ�ɰɢɪɪɨɡɚ�
ɩɟɱɟɧɢ�>�@��ɚ�6��DOELGD�-�ɤɚɤ�ɫɩɚɡɦɨɥɢɬɢɱɟɫɤɨɟ��
ɩɨɬɨɝɨɧɧɨɟ� ɢ� ɠɚɪɨɩɨɧɢɠɚɸɳɟɟ� ɫɪɟɞɫɬɜɨ� >�@��
ȼɵɹɜɥɟɧɵ� ɞɢɭɪɟɬɢɱɟɫɤɨɟ� ɢ� ɚɧɚɥɶɝɟɬɢɱɟɫɤɨɟ�
ɫɜɨɣɫɬɜɚ�6�� DPRHQD� >�@��ɇɚɞɡɟɦɧɚɹ�ɱɚɫɬɶ� �ɧ�ɱ��
6��DOWLVVLPD�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�
ɛɨɥɟɡɧɢ��ɨɬɟɤɚɯ��ɤɚɤ�ɨɬɯɚɪɤɢɜɚɸɳɟɟ��ɩɪɨɬɢɜɨ�
ɤɚɲɥɟɜɨɟ� ɢ� ɝɟɦɨɫɬɚɬɢɱɟɫɤɨɟ� ɫɪɟɞɫɬɜɨ�� ɚ�
ɧɚɞɡɟɦɧɚɹ� ɱɚɫɬɶ� 6�� JDOHULFXODWD� ɩɪɢ� ɬɨɲɧɨɬɟ��
ɞɢɫɩɟɩɫɢɢ�� ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɵɯ� ɪɚɫɫɬɪɨɣ�
ɫɬɜɚɯ�� ɩɪɢ� ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɢ�� ɚɫɰɢɬɟ��
ɦɚɥɹɪɢɢ�� ɩɪɢ� ɤɪɨɜɨɬɟɱɟɧɢɹɯ� ɢ� ɨɫɬɪɵɯ� ɪɟɫɩɢ�
ɪɚɬɨɪɧɵɯ�ɢɧɮɟɤɰɢɹɯ��ɇɚɞɡɟɦɧɚɹ�ɱɚɫɬɶ�6��VFRU�
GLIROLD�ɪɟɤɨɦɟɧɞɨɜɚɧɚ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɩɧɟɜɦɨɧɢɢ��
ɦɢɨɤɚɪɞɢɬɚɯ�� ɬɚɯɢɤɚɪɞɢɢ��ɩɨɥɢɚɪɬɪɢɬɟ��ɠɟɥɭ�
ɞɨɱɧɨ-ɤɢɲɟɱɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɹɯ�� ɩɨɱɟɱɧɵɯ� ɢ�
ɩɟɱɟɧɨɱɧɵɯ� ɤɨɥɢɤɚɯ�� ɦɚɥɹɪɢɢ�� ɚɧɨɪɟɤɫɢɢ��
ɀɢɞɤɢɣ� ɫɩɢɪɬɨɜɵɣ� ɷɤɫɬɪɚɤɬ� ɤɨɪɧɟɣ� 6�� RULHQ�
WDOLV� ɨɤɚɡɵɜɚɟɬ� ɫɬɢɦɭɥɢɪɭɸɳɟɟ� ɞɟɣɫɬɜɢɟ� ɧɚ�
ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɭɸ� ɫɢɫɬɟɦɭ�� ɨɛɥɚɞɚɟɬ� ɠɟɥ�
ɱɟɝɨɧɧɵɦ�� ɞɢɭɪɟɬɢɱɟɫɤɢɦ�� ɤɨɪɨɧɚɪɨɪɚɫɲɢɪɹ�
ɸɳɢɦ��ɝɢɩɨɬɟɧɡɢɜɧɵɦ�ɢ�ɫɟɞɚɬɢɜɧɵɦ�ɞɟɣɫɬɜɢ�
ɟɦ�>�-�����@� 

Ɋɚɫɬɟɧɢɹ� ɪɨɞɚ� 6FXWHOODULD� /��
�ɲɥɟɦɧɢɤ�� ɫɟɦɟɣɫɬɜɨ� /DPLDFHDH�� ɧɚ� ɡɟɦɧɨɦ�
ɲɚɪɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ���� ɜɢɞɚɦɢ� ɢ� ɲɢɪɨɤɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɜ� ɭɦɟɪɟɧɧɵɯ�� ɫɭɛɬɪɨɩɢɱɟ�
ɫɤɢɯ�ɢ�ɬɪɨɩɢɱɟɫɤɢɯ�ɪɟɝɢɨɧɚɯ��ɜɤɥɸɱɚɹ�ȿɜɪɨ�
ɩɭ�� ɋɟɜɟɪɧɭɸ� Ⱥɦɟɪɢɤɭ� ɢ� ȼɨɫɬɨɱɧɭɸ� Ⱥɡɢɸ��
ɇɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɬɪɚɧ�ɋɇȽ�ɩɪɨɢɡɪɚɫɬɚɟɬ�ɨɤɨ�
ɥɨ�����ɜɢɞɨɜ�ɫ�ɩɨɞɜɢɞɚɦɢ��ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ��
ɜ� ɝɨɪɚɯ� Ʉɚɜɤɚɡɚ� ɢ� ɋɪɟɞɧɟɣ�Ⱥɡɢɢ�� ɇɚ� ɬɟɪɪɢ�
ɬɨɪɢɢ� ɍɡɛɟɤɢɫɬɚɧɚ� ɩɪɨɢɡɪɚɫɬɚɸɬ� ��� ɜɢɞɚ�
ɪɨɞɚ�6FXWHOODULD�/��>�@� 

Ɉɞɧɢɦ� ɢɡ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɷɬɨɝɨ� ɪɨɞɚ�
ɪɚɫɬɟɧɢɣ� ɹɜɥɹɟɬɫɹ� 6�� DGHQRVWHJLD� �ɲɥɟɦɧɢɤ�ɠɟ�
ɥɟɡɢɫɬɨ-ɱɟɲɭɣɧɵɣ��� ɤɨɬɨɪɵɣ� ɦɚɫɫɢɜɧɨ� ɩɪɨɢɡ�
ɪɚɫɬɚɟɬ� ɜ� &Sɟɞɧɟɣ� Ⱥɡɢɢ�� Ɍɹɧɶ-ɒɚɧɟ�
�ɋɭɫɚɦɵɪɫɤɢɣ�ɯɪɟɛɟɬ���ɉɚɦɢɪɨ-Ⱥɥɚɟ��Ⱥɥɚɣɫɤɢɣ�

ɯɪɟɛɟɬ��Ɍɭɪɤɟɫɬɚɧɫɤɢɣ�ɯɪɟɛɟɬ��Ɂɟɪɚɜɲɚɧ��>�@� 
ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�6��DGHQRVWHJLD�ɪɚɡɧɨ�

ɨɛɪɚɡɧɵɣ�� ɤ�ɧɚɫɬɨɹɳɟɦɭ�ɜɪɟɦɟɧɢ�ɢɡ� ɷɬɨɝɨ�ɪɚɫ�
ɬɟɧɢɹ� ɜɵɞɟɥɟɧɵ� ɫɨɟɞɢɧɟɧɢɹ�� ɨɬɧɨɫɹɳɢɟɫɹ� ɤ�
ɮɥɚɜɨɧɨɢɞɚɦ�� ɮɟɧɢɥɩɪɨɩɚɧɨɢɞɚɦ�� ɮɟɧɨɥɨɤɢɫ�
ɥɨɬɚɦ�� ɫɟɫɤɜɢɬɟɪɩɟɧɚɦ�� ɢɪɢɞɨɢɞɚɦ�� ɞɢɬɟɪɩɟɧɨ�
ɢɞɚɦ�ɤɥɟɪɨɞɚɧɨɜɨɝɨ�ɪɹɞɚ��ɫɬɟɪɨɢɞɚɦ��ɬɪɢɬɟɪɩɟ�
ɧɚɦ�� ɥɢɝɧɚɧɚɦ�� ɚɥɤɚɥɨɢɞɚɦ�� ɮɢɬɨɫɬɟɪɢɧɚɦ�� ɩɨ�
ɥɢɫɚɯɚɪɢɞɚɦ�� ɞɭɛɢɥɶɧɵɦ� ɜɟɳɟɫɬɜɚɦ�� ɷɮɢɪɧɵɦ�
ɦɚɫɥɚɦ� ɢ� ɞɪɭɝɢɦ� ɤɥɚɫɫɚɦ� ɩɪɢɪɨɞɧɵɯ� ɜɟɳɟɫɬɜ�
>����������@�� 

ɇɚɥɢɱɢɟ� ɲɢɪɨɤɨɝɨ� ɫɩɟɤɬɪɚ� ɛɢɨɥɨɝɢɱɟ�
ɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� ɪɚɡɥɢɱ�
ɧɵɦ�ɤɥɚɫɫɚɦ� ɯɢɦɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɢ� ɞɨɫɬɚ�
ɬɨɱɧɨɣ� ɫɵɪɶɟɜɨɣ� ɛɚɡɵ� ɚɪɝɭɦɟɧɬɢɪɭɸɬ� ɰɟɥɟɫɨ�
ɨɛɪɚɡɧɨɫɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�6��DGHQRVWHJLD��ɚ�ɬɚɤɠɟ�
ɪɚɡɪɚɛɨɬɤɢ� ɧɚ� ɟɝɨ� ɨɫɧɨɜɟ� ɧɨɜɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɜ�
ɬɨɦ�ɱɢɫɥɟ�ɢ�ɩɪɨɬɢɜɨɝɢɩɨɤɫɢɱɟɫɤɨɝɨ��Ʉɚɤ�ɪɚɧɟɟ�
ɫɨɨɛɲɚɥɢ��ɫɭɯɨɣ�ɷɤɫɬɪɚɤɬ�ɧ�ɱ�6��DGHQRVWHJLD�ɩɨ�
ɥɭɱɟɧɧɵɣ�ɜɨɞɨɣ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�����ɋ��ɨɛɥɚɞɚ�
ɟɬ�ɩɪɨɬɢɜɨɝɢɩɨɤɫɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ�ɧɚ�ɦɨɞɟ�
ɥɢ� ɝɟɦɢɱɟɫɤɨɣ� ɝɢɩɨɤɫɢɢ� ɜ� ɞɨɡɟ� ���� ɦɝ�ɤɝ� >��@��
ɉɪɨɞɨɥɠɚɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɧɚɦɢ�ɢɡɭɱɟɧ�ɩɪɨɰɟɫɫ�
ɫɭɲɤɢ�ɜɨɞɧɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɧɚɞɡɟɦɧɨɣ�ɱɚɫɬɢ�6��
DGHQRVWHJLD�ɜ�ɪɚɫɩɵɥɢɬɟɥɶɧɨɣ�ɫɭɲɢɥɤɟ� 

 
Ɉɛɴɟɤɬɵ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɛɵɥɨ�

ɡɚɝɨɬɨɜɥɟɧɨ� ɫɵɪɶɟ� ɢɡ� ɧɚɞɡɟɦɧɨɣ� ɱɚɫɬɢ� �ɧ�ɱ��6��
DGHQRVWHJLD�� ɫɨɛɪɚɧɧɨɣ� ɜ� ɩɟɪɢɨɞ� ��� ɢɸɧɹ� –� ���
ɢɸɥɹ� ����� ɝɨɞɚ� ɜ� ɨɤɪɟɫɬɧɨɫɬɹɯ� ɝɨɪɨɞɚ�
Ɍɭɪɚɤɭɪɝɚɧ� ɇɚɦɚɧɝɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� Ɋɟɫɩɭɛɥɢɤɢ�
ɍɡɛɟɤɢɫɬɚɧ�� 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɭɯɨɝɨ�ɨɫɬɚɬɤɚ�ɪɚɫɬɜɨɪɨɜ�ɢ�
ɷɤɫɬɪɚɤɬɨɜ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɪɟɮɪɚɤɬɨɦɟɬɪɟ�ɦɚɪɤɢ�
5/-���ɉɨɥɶɲɚ��� 

ȼɨɞɧɵɣ� ɷɤɫɬɪɚɤɬ� ɧ�ɱ� 6�� DGHQRVWHJLD� ɩɨ�
ɥɭɱɢɥɢ� ɫɥɟɞɭɸɳɢɦ� ɫɩɨɫɨɛɨɦ�� ɗɤɫɬɪɚɤɰɢɸ�
ɩɪɨɜɨɞɢɥɢ� ɜ� ɫɩɟɰɢɚɥɶɧɨ� ɫɨɛɪɚɧɧɨɦ� ɧɚɦɢ�
ɷɤɫɬɪɚɤɬɨɪɟ� ɨɛɴɟɦɨɦ� ������ ɥ� ɫ� ɪɭɛɚɲɤɨɣ� ɞɥɹ�
ɩɨɞɚɱɢ� ɩɚɪɚ� ɢ� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɧɚɫɨɫɨɦ� ɞɥɹ�
ɰɢɪɤɭɥɢɪɨɜɚɧɢɹ� ɷɤɫɬɪɚɝɟɧɬɚ�� ȼ� ɷɤɫɬɪɚɤɬɨɪ�
ɡɚɝɪɭɠɚɥɢ������ɤɝ�ɫɵɪɶɹ��ɡɚɥɢɜɚɥɢ�������ɥ�ɜɨɞɵ��
ɜ� ɪɭɛɚɲɤɭ� ɷɤɫɬɪɚɤɬɨɪɚ� ɩɨɞɚɜɚɥɢ� ɩɚɪ� ɢ�
ɷɤɫɬɪɚɤɰɢɸ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ��� �ɋ�� ɰɢɪɤɭɥɢɪɭɹ�
ɷɤɫɬɪɚɝɟɧɬ� ɫɨ� ɫɤɨɪɨɫɬɶɸ� ����� ɥ�ɦɢɧ� ɧɚ� �� ɦ��
ɷɤɫɬɪɚɤɬɨɪɚ�� ɗɤɫɬɪɚɝɟɧɬ� ɰɢɪɤɭɥɢɪɨɜɚɥɢ�
ɜɵɬɹɝɢɜɚɧɢɟɦ�ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɞɧɢɳɚ� ɷɤɫɬɪɚɤɬɨɪɚ��
ɩɨɞɚɜɚɹ� ɫɜɟɪɯɭ� ɜ� ɜɢɞɟ� ɞɭɲɚ�� Ɍɟɦɩɟɪɚɬɭɪɭ�
ɩɪɨɰɟɫɫɚ� ɪɟɝɭɥɢɪɨɜɚɥɢ� ɜɪɭɱɧɭɸ�� ɢɡɦɟɧɹɹ�
ɫɤɨɪɨɫɬɶ�ɩɨɞɚɱɢ�ɩɚɪɚ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɩɨɤɚɡɚɬɟɥɹ�



 

CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  �
���� .�, �0�<�2  

YD �NLP\R � W H[QR ORJ L\DV L  
�� 

)22'�7(&+12/2*< 
ɉɂɓȿȼɕȿ�ɌȿɏɇɈɅɈȽɂɂ 
2=,4-294$7�7(;12/2*,<$6, 

 

ɬɟɪɦɨɦɟɬɪɚ�� Ʉɚɠɞɵɟ� ��� ɦɢɧɭɬ� ɨɬɛɢɪɚɥɢ�
ɨɛɪɚɡɰɵ�ɢɡ�ɷɤɫɬɪɚɤɬɚ�ɢ�ɨɩɪɟɞɟɥɹɥɢ�ɫɨɞɟɪɠɚɧɢɟ�
ɫɭɯɨɣ�ɦɚɫɫɵ��ɉɟɪɜɭɸ�ɷɤɫɬɪɚɤɰɢɸ�ɩɪɨɜɨɞɢɥɢ�ɞɨ�
ɞɨɫɬɢɠɟɧɢɹ� ɮɚɡɨɜɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ�
ɷɤɫɬɪɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɷɤɫɬɪɚɤɬɟ�� ɉɟɪɜɵɣ�
ɫɥɢɜ� ɷɤɫɬɪɚɤɬɚ� ɜ� ɤɨɥɢɱɟɫɬɜɟ� ����� ɥ� ɫɥɢɜɚɥɢ� ɜ�
ɫɛɨɪɧɢɤ� ɢ� ɨɯɥɚɠɞɚɥɢ�� ȼ� ɷɤɫɬɪɚɤɬɨɪ� ɡɚɥɢɜɚɥɢ�
ɧɨɜɭɸ� ɩɨɪɰɢɸ� ɨɱɢɳɟɧɧɨɣ� ɜɨɞɵ� ������ ɥ�� ɢ�
ɩɪɨɜɨɞɢɥɢ� ɷɤɫɬɪɚɤɰɢɸ� ɚɧɚɥɨɝɢɱɧɨ� ɩɟɪɜɨɣ�
ɷɤɫɬɪɚɤɰɢɢ�� Ɍɚɤɢɦ� ɠɟ� ɨɛɪɚɡɨɦ� ɩɪɨɜɨɞɢɥɢ�
ɬɪɟɬɶɸ� ɷɤɫɬɪɚɤɰɢɸ�� ɗɤɫɬɪɚɤɬɵ� ɨɛɴɟɞɢɧɹɥɢ��
ɨɬɮɢɥɶɬɪɨɜɵɜɚɥɢ� ɢ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɥɢ� ɞɨ� ����
ɫɭɯɨɝɨ� ɨɫɬɚɬɤɚ�� ɉɨɥɭɱɟɧɧɵɣ� ɤɨɧɰɟɧɬɪɚɬ�
ɪɚɡɞɟɥɢɥɢ�ɪɨɜɧɨ�ɧɚ����ɩɨɪɰɢɣ��ɤɨɬɨɪɵɟ�ɫɭɲɢɥɢ�
ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɭɫɥɨɜɢɹɯ� �ɢɡɦɟɧɹɹ� ɩɚɪɚɦɟɬɪɵ�
ɢɡɭɱɚɟɦɵɯ� ɮɚɤɬɨɪɨɜ�� ɜ� ɪɚɫɩɵɥɢɬɟɥɶɧɨɣ�
ɫɭɲɢɥɤɟ� ɮɨɪɫɭɧɱɚɬɨɝɨ� ɬɢɩɚ� ³$QK\GUR� ʋ�
�´��Ⱦɚɧɢɹ�� 

Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɫɭ�
ɲɢɥɤɢ� ³$QK\GUR� ʋ� �´� ɫ� ɨɛɴɟɦɨɦ� ɫɭɲɢɥɶɧɨɣ�
ɤɚɦɟɪɵ�����ɦ��ɢ�ɦɨɳɧɨɫɬɶɸ�ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚ�
��ɤȼɬ�ɫɨɫɬɚɜɥɹɟɬ���ɤɝ�ɱ�ɩɨ�ɢɫɩɚɪɟɧɧɨɣ�ɜɥɚɝɟ�ɩɪɢ�
ɫɭɲɤɟ�ɱɢɫɬɨɣ�ɜɨɞɵ� 

 
Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ 
ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚ� ɩɪɨ�

ɰɟɫɫ� ɫɭɲɤɢ� ɜɨɞɧɨɝɨ� ɷɤɫɬɪɚɤɬɚ� ɢɡ� ɧ�ɱ� 6��

DGHQRVWHJLD�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɬɟɦɩɟ�
ɪɚɬɭɪɵ� ɬɟɩɥɨɧɨɫɢɬɟɥɹ� ɧɚ� ɜɯɨɞɟ� ɜ� ɫɭɲɢɥɶɧɭɸ�
ɤɚɦɟɪɭ� ɧɚɪɹɞɭ� ɫ� ɜɨɡɪɚɫɬɚɧɢɟɦ� ɩɪɨɢɡɜɨɞɢɬɟɥɶ�
ɧɨɫɬɢ�ɫɭɲɤɢ�ɭɦɟɧɶɲɚɟɬɫɹ�ɜɥɚɠɧɨɫɬɶ�ɜɵɫɭɲɟɧ�
ɧɨɝɨ�ɩɪɨɞɭɤɬɚ� 

ȼɨ�ɜɪɟɦɹ�ɫɭɲɤɢ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɬɟɩɥɨ�
ɧɨɫɢɬɟɥɹ�ɧɚ�ɜɯɨɞɟ������ɋ��ɜɵɯɨɞɟ�����ɋ�ɢ�ɧɢɠɟ�
ɷɤɫɬɪɚɤɬ� ɧɟ� ɭɫɩɟɜɚɟɬ� ɜɵɫɭɲɢɬɶɫɹ� ɢ� ɱɚɫɬɶ� ɩɪɨ�
ɞɭɤɬɚ� ɩɪɢɥɢɩɚɟɬ� ɤ� ɫɬɟɧɤɟ� ɤɚɦɟɪɵ� ɫɭɲɢɥɤɢ��
Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɨɥɭɱɟɧɧɵɣ� ɩɪɨɞɭɤɬ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɫɨɛɨɣ�ɩɥɚɫɬɢɥɢɧɨɨɛɪɚɡɧɭɸ�ɦɚɫɫɭ��ɬɚɛɥ������ 

ɍɜɟɥɢɱɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɬɟɩɥɨɧɨɫɢɬɟɥɹ�
ɧɚ� ɜɯɨɞɟ� ɜɵɲɟ� ���� �ɋ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ�
ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ� ɫɭɯɨɝɨ� ɩɪɨɞɭɤ�
ɬɚ�� ɉɪɢ� ɷɬɨɦ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɨɹɜɥɟɧɢɟ� ɡɚɩɚɯɚ��
ɭɯɭɞɲɟɧɢɟ�ɜɤɭɫɚ��ɰɜɟɬɚ�ɢ��ɜ�ɰɟɥɨɦ��ɩɪɨɞɭɤɬ�ɬɟ�
ɪɹɟɬ� ɫɜɨɢ�ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ�ɤɚɱɟɫɬɜɚ��Ʉɪɨɦɟ� ɬɨ�
ɝɨ��ɩɨɬɟɪɢ�ɩɪɨɞɭɤɬɚ� ɭɜɟɥɢɱɢɜɚɸɬɫɹ� ɡɚ� ɫɱɟɬ�ɨɛ�
ɪɚɡɨɜɚɧɢɹ�ɫɥɢɲɤɨɦ�ɦɟɥɤɢɯ�ɱɚɫɬɢɰ��ɬɚɛɥ����� 

ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɥɭ�
ɱɢɥɢ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɬɟɩɥɨɧɨɫɢɬɟɥɹ� ɧɚ� ɜɯɨɞɟ�
�����ɋ��ɜɵɯɨɞɟ�����ɋ��ɬɚɛɥ������ 

ɋɤɨɪɨɫɬɶ� ɩɨɞɚɱɢ� ɜɵɫɭɲɢɜɚɟɦɨɝɨ� ɪɚɫ�
ɬɜɨɪɚ�ɢɝɪɚɟɬ�ɛɨɥɶɲɭɸ�ɪɨɥɶ�ɩɪɢ�ɫɭɲɤɟ�ɜ�ɪɚɫɩɵ�
ɥɢɬɟɥɶɧɨɣ� ɫɭɲɢɥɤɟ�� ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ�� ɱɬɨ�
ɛɵɫɬɪɚɹ� ɩɨɞɚɱɚ� ɪɚɫɬɜɨɪɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɭɜɟɥɢɱɟ�
ɧɢɸ� ɜɥɚɝɢ� ɜ� ɝɨɬɨɜɨɦ� ɩɪɨɞɭɤɬɟ�� ɚ� ɜ� ɨɛɪɚɬɧɨɦ�

ɋɤɨɪɨɫɬɶ�ɩɨɞɚɱɢ�ɪɚɫɬɜɨɪɚ��
ɥ�ɱ 

ȼɥɚɠɧɨɫɬɶ�ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤ�
ɬɚ��� 

ȼɵɯɨɞ�ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ� 
��ɤ�ɦɚɫɫɟ�ɫɵɪɶɹ 
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����ɩɪɨɞɭɤɬɚ�ɩɪɢɥɢɩɚɥɨ�ɤ�ɫɬɟɧɤɟ�ɫɭɲɢɥɤɢ 

Ɍɚɛɥɢɰɚ�� 
ȼɥɢɹɧɢɟ�ɫɤɨɪɨɫɬɢ�ɩɨɞɚɱɢ�ɧɚ�ɫɭɲɤɭ�ɜɨɞɧɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɧ�ɱ�6��DGHQRVWHJLD 

Ɍɟɦɩɟɪɚɬɭɪɚ�ɬɟɩɥɨɧɨɫɢɬɟɥɹ���ɋ ȼɥɚɠɧɨɫɬɶ�ɫɭɯɨɝɨ�ɷɤɫ�
ɬɪɚɤɬɚ��� 

ȼɵɯɨɞ�ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ����ɤ�ɦɚɫ�
ɫɟ�ɫɵɪɶɹ ɧɚ�ɜɯɨɞɟ ɧɚ�ɜɵɯɨɞɟ 

��� 

��� 

��� 

��� 

��� 

��� 

�� 

�� 

�� 

�� 

�� 

�� 

����ɩɪɨɞɭɤɬɚ�ɩɪɢɥɢɩɚɥɨ�ɤ�ɫɬɟɧɤɟ�ɫɭɲɢɥɤɢ 
 

����ɩɪɨɞɭɤɬɚ�ɩɪɢɥɢɩɚɥɨ�ɤ�ɫɬɟɧɤɟ�ɫɭɲɢɥɤɢ 
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Ɍɚɛɥɢɰɚ�� 
ȼɥɢɹɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚ�ɫɭɲɤɭ�ɜɨɞɧɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɧ�ɱ�6��DGHQRVWHJLD 
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ɫɥɭɱɚɟ� –� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɨɬɟɪɹ� ɩɪɨɞɭɤɬɚ� ɡɚ�
ɫɱɟɬ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫɥɢɲɤɨɦ� ɦɟɥɤɢɯ� ɱɚɫɬɢɰ� ɢ�
ɡɚɬɪɚɬɵ� ɜɪɟɦɟɧɢ��ɋ� ɷɬɨɣ� ɰɟɥɶɸ�ɧɚɦɢ� ɢɡɭɱɟɧɚ�
ɫɤɨɪɨɫɬɶ� ɩɨɞɚɱɢ� ɪɚɫɬɜɨɪɚ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɪɟ�
ɡɭɥɶɬɚɬɨɜ�ɭɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɩɪɢ�ɫɤɨɪɨɫɬɢ�ɩɨɞɚɱɢ�
ɛɨɥɟɟ���ɥ�ɱ�ɪɚɫɬɜɨɪ�ɩɥɨɯɨ�ɜɵɫɭɲɢɜɚɟɬɫɹ�ɢ�ɱɚɫɬɶ�
ɷɤɫɬɪɚɤɬɚ�ɩɪɢɥɢɩɚɟɬ�ɤ�ɫɬɟɧɤɚɦ�ɤɚɦɟɪɵ�ɫɭɲɢɥɤɢ��
ɚ� ɬɚɤɠɟ� ɜɥɚɠɧɨɫɬɶ� ɤɨɧɟɱɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɩɪɟɜɵ�
ɲɚɟɬ�ɞɨɩɭɫɬɢɦɭɸ�ɧɨɪɦɭ��ɉɪɢ�ɫɤɨɪɨɫɬɢ�ɦɟɧɟɟ���
ɥ�ɱ� ɫɧɢɠɚɟɬɫɹ� ɜɵɯɨɞ� ɤɨɧɟɱɧɨɝɨ� ɩɪɨɞɭɤɬɚ�� ɉɨ�
ɷɬɨɦɭ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɧ�ɱ�6��
DGHQRVWHJLD�ɜɵɛɪɚɧɚ�ɫɤɨɪɨɫɬɶ�ɩɨɞɚɱɢ�ɪɚɫɬɜɨɪɚ�–�
��ɥ�ɱ������ɥ�ɱᄷɦ����ɬɚɛɥ������ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɫɭɲɢɥɤɢ�
ɜɨ� ɦɧɨɝɨɦ� ɡɚɜɢɫɢɬ� ɨɬ� ɩɪɚɜɢɥɶɧɨɝɨ� ɜɵɛɨɪɚ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜɵɫɭɲɢɜɚɟɦɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɬɚɤ�
ɤɚɤ� ɷɬɨ�ɜɥɢɹɟɬ�ɧɚ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɫɭɲɢɥ�
ɤɢ�ɢ�ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ�ɧɚ�ɟɞɢɧɢɰɭ�ɜɵɫɭɲɟɧ�
ɧɨɝɨ� ɩɪɨɞɭɤɬɚ�� Ⱦɥɹ� ɬɨɝɨ� ɱɬɨɛɵ� ɧɚɣɬɢ� ɨɩɬɢ�
ɦɚɥɶɧɭɸ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɪɚɫɬɜɨɪɚ� ɩɪɨɜɨɞɢɥɢ�
ɪɹɞ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɤɨɬɨɪɵɯ�
ɜɵɹɜɢɥɢ�� ɱɬɨ� ɫɭɲɤɚ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ� ɜɨɞ�
ɧɨɝɨ� ɷɤɫɬɪɚɤɬɚ�ɞɨ����ɫɭɯɨɝɨ�ɨɫɬɚɬɤɚ�ɧɟ� ɫɨɨɬ�
ɜɟɬɫɬɜɭɟɬ�ɩɨ�ɦɚɫɫɨɜɨɣ�ɞɨɥɟ�ɜɥɚɠɧɨɫɬɢ�ɤɨɧɟɱ�
ɧɨɝɨ�ɩɪɨɞɭɤɬɚ��Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ�ɩɪɨɰɟɫɫɟ�ɫɭɲɤɢ�
ɱɚɫɬɶ� ɝɨɬɨɜɨɝɨ� ɩɪɨɞɭɤɬɚ� �ɨɤɨɥɨ� �-���� ɩɪɢɥɢ�

Ɍɚɛɥɢɰɚ�� 
ȼɥɢɹɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɪɚɫɬɜɨɪɚ�ɧɚ�ɤɚɱɟɫɬɜɨ�ɫɭɯɨɝɨ� 

ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɧ�ɱ�6��DGHQRVWHJLD 

Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɪɚɫɬɜɨɪɚ��
��ɫɭɯɨɝɨ�ɨɫɬɚɬɤɚ 

ȼɥɚɠɧɨɫɬɶ�ɫɭɯɨɝɨ�
ɷɤɫɬɪɚɤɬɚ��� 

ȼɵɯɨɞ�ɫɭɯɨɝɨ�ɷɤɫ�
ɬɪɚɤɬɚ��� 

ɤ�ɦɚɫɫɟ�ɫɵɪɶɹ 

ɐɜɟɬ 
ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ 

 
� 

�� 

�� 

�� 

�� 

 
��� 

��� 

��� 

��� 

��� 

 
���� 

���� 

���� 

���� 

���� 

 
ɋɜɟɬɥɨ�ɤɨɪɢɱɧɟɜɵɣ 

Ʉɨɪɢɱɧɟɜɵɣ 

Ʉɨɪɢɱɧɟɜɵɣ 

Ɍɟɦɧɨ�ɤɨɪɢɱɧɟɜɵɣ 

Ɍɟɦɧɨ�ɤɨɪɢɱɧɟɜɵɣ 

Ⱦɚɜɥɟɧɢɟ�ɜɨɡɞɭɯɚ��Ɇɉɚ ȼɥɚɠɧɨɫɬɶ�ɤɨɧɟɱɧɨɝɨ�ɩɪɨɞɭɤɬɚ��� ȼɵɯɨɞ�ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ��� 
ɤ�ɦɚɫɫɟ�ɫɵɪɶɹ 
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Ɍɚɛɥɢɰɚ�� 
ȼɥɢɹɧɢɟ�ɞɚɜɥɟɧɢɹ�ɜɨɡɞɭɯɚ��ɩɨɞɚɜɚɟɦɨɝɨ�ɧɚ�ɮɨɪɫɭɧɤɭ�ɪɚɫɩɵɥɢɬɟɥɹ��ɧɚ�ɤɚɱɟɫɬɜɨ� 

ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɢɡ�ɧ�ɱ�6��DGHQRVWHJLD 

ɩɚɥɚ� ɤ� ɫɬɟɧɤɟ� ɤɚɦɟɪɵ� ɪɚɫɩɵɥɢɬɟɥɶɧɨɣ� ɫɭɲɢɥ�
ɤɢ��ɉɪɢ� ɫɭɲɤɟ� ɤɨɧɰɟɧɬɪɚɬɚ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ� ɫɭ�
ɯɨɝɨ�ɨɫɬɚɬɤɚ�ɛɨɥɟɟ�����ɜɵɯɨɞ�ɝɨɬɨɜɨɝɨ�ɩɪɨɞɭɤ�
ɬɚ�ɭɦɟɧɶɲɚɟɬɫɹ��ɢ�ɰɜɟɬ�ɩɨɥɭɱɚɟɦɨɣ�ɫɭɛɫɬɚɧɰɢɢ�
ɬɟɦɧɟɟɬ�� ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ� ɪɟɡɭɥɶɬɚɬ� ɩɨɥɭ�
ɱɢɥɢ�ɩɪɢ�ɫɭɲɤɟ�ɪɚɫɬɜɨɪɚ�ɫ�ɫɨɞɟɪɠɚɧɢɟɦ�ɫɭɯɨɝɨ�
ɨɫɬɚɬɤɚ� ��-����� Ɉɞɧɚɤɨ� ɩɪɢ� ɫɭɲɤɟ� ���� ɤɨɧ�
ɰɟɧɬɪɚɬɚ�ɪɚɫɯɨɞ�ɜɪɟɦɟɧɢ�ɢ�ɷɧɟɪɝɢɢ�ɛɨɥɶɲɟ��ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɫɭɲɤɨɣ�����ɤɨɧɰɟɧɬɪɚɬɚ��ɂɫɯɨɞɹ�
ɢɡ�ɷɬɨɝɨ��ɩɪɢɲɥɢ�ɤ�ɜɵɜɨɞɭ��ɱɬɨ�ɞɥɹ�ɫɭɲɤɢ�ɜɨɞ�
ɧɵɣ� ɷɤɫɬɪɚɤɬ� ɧɟɨɛɯɨɞɢɦɨ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ� ɞɨ�
ɡɧɚɱɟɧɢɹ�ɫɭɯɨɝɨ�ɨɫɬɚɬɤɚ������ɬɚɛɥ������ 

ɋɬɟɩɟɧɶ� ɪɚɫɩɵɥɟɧɢɹ� ɪɚɫɬɜɨɪɚ� ɮɨɪɫɭɧ�
ɤɨɣ� ɜ� ɫɭɲɢɥɶɧɨɣ� ɤɚɦɟɪɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɞɚɜɥɟɧɢɹ�
ɜɨɡɞɭɯɚ�� ɩɨɞɚɜɚɟɦɨɝɨ� ɧɚ� ɮɨɪɫɭɧɤɭ� ɪɚɫɩɵɥɢɬɟ�
ɥɹ�� �Ɉɩɬɢɦɚɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɯɨɪɨ�
ɲɭɸ�ɜɵɫɭɲɢɜɚɟɦɨɫɬɶ�ɪɚɫɬɜɨɪɚ�ɜ�ɤɚɦɟɪɟ��ɂɫɯɨ�
ɞɹ� ɢɡ� ɷɬɨɝɨ�� ɞɚɥɟɟ� ɢɡɭɱɚɥɢ� ɜɥɢɹɧɢɟ� ɞɚɜɥɟɧɢɹ�
ɜɨɡɞɭɯɚ�� ɩɨɞɚɜɚɟɦɨɝɨ� ɧɚ� ɮɨɪɫɭɧɤɭ� ɪɚɫɩɵɥɢɬɟ�
ɥɹ�� ɧɚ� ɩɪɨɰɟɫɫ� ɫɭɲɤɢ� ɜɨɞɧɨɝɨ� ɷɤɫɬɪɚɤɬɚ� ɧ�ɱ�6��
DGHQRVWHJLD��ɬɚɛɥ������ 

ɂɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɩɪɢɜɟɞɟɧ�
ɧɵɯ� ɜ� ɬɚɛɥ�� ��� ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɨɩɬɢɦɚɥɶɧɨɟ�
ɞɚɜɥɟɧɢɟ� ɩɨɞɚɜɚɟɦɨɝɨ� ɜɨɡɞɭɯɚ� ɧɚ� ɮɨɪɫɭɧɤɭ�
ɞɨɥɠɧɨ�ɛɵɬɶ�����Ɇɉɚ��ɉɪɢ�ɡɧɚɱɟɧɢɹɯ�ɞɚɜɥɟɧɢɹ�
����������Ɇɉɚ�ɪɚɫɬɜɨɪ�ɩɥɨɯɨ�ɪɚɫɩɵɥɹɥɫɹ�ɜɧɭɬɪɢ�
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�� �5DVWLWHO
Q\\H� UHVXUV\� 6665�� 7VYHWNRY\\H� UDVWHQL\D�� LNK� NKLPLFKHVNL\� VRVWDY�� LVSRO
]RYDQL\H�� 6HPH\VWYD�+LSSXULGDFHDH-/REHOLDFDH� >3ODQW� UH�
VRXUFHV�RI�WKH�8665��)ORZHULQJ�SODQWV��WKHLU�FKHPLFDO�FRPSRVLWLRQ��XVH��)DPLOLHV�+LSSXULGDFHDH-/REHOLDFDH�@��6W��3HWHUVEXUJ��1DXND�3XEO���������
���� 

�� 3ODQW�UHVRXUFHV�RI�5XVVLD�DQG�QHLJKERULQJ�FRXQWULHV��3DUW����)DPLO\�/\FRSRGLDFHDH�–�(SKHGUDFHDH��3DUW����$GGLWLRQV�WR�YROXPHV��-��RI�WKH�KDQG�
ERRN��6W��3HWHUVEXUJ��0LU�,�6HP
\DD-���3XEO������������� 

�� &KHPHVRYD�,�,��)ODYRQRLGV�RI�VSHFLHV�RI�WKH�JHQXV�6FXWHOODULD�/��3ODQW�UHVRXUFHV����������������-��� 
�� �6KDQJ�;���+H�;���+H�;���/L�0���=KDQJ�5���)DQ�3���=KDQJ�4���-LD�=��7KH�JHQXV�6FXWHOODULD�DQ�HWKQRSKDUPDFRORJLFDO�DQG�SK\WRFKHPLFDO�UHYLHZ��

-RXUQDO�(WKQRSKDUPDFRORJ\������������������-�����'2,����������M�MHS������������ 
�� 6ULSDWKL�5���5DYL�6���(WKQRSKDUPDFRORJ\��3K\WRFRQVWLWXHQWV��(VVHQWLDO�2LO�&RPSRVLWLRQ�DQG�%LRORJLFDO�$FWLYLWLHV�RI�WKH�JHQXV�6FXWHOODULD��-RXUQDO�

RI�3KDUPDFHXWLFDO�6FLHQFH�DQG�5HVHDUFK����������������-����� 
�� .DULPRY�$�0���%RWLURY�(�.K��6WUXFWXUDO�'LYHUVLW\�DQG�6WDWH�RI�.QRZOHGJH�RI�)ODYRQRLGV�RI�WKH�6FXWHOODULD�/��*HQXV���5XVVLDQ�-RXUQDO�RI�%LRRU�

JDQLF�&KHPLVWU\�����������������–�����'2,����������6���������������� 
�� 6KHQ�-���/L�3���/LX�6K���/LX�4���/L�<���6XQ�<���+H�&K���;LDR�3��7UDGLWLRQDO�XVHV��WHQ-\HDUV�UHVHDUFK�SURJUHVV�RQ�SK\WRFKHPLVWU\�DQG�SKDUPDFRORJ\��

DQG�FOLQLFDO�VWXGLHV�RI�WKH�JHQXV�6FXWHOODULD���-RXUQDO�(WKQRSKDUPDFRORJ\����������������������'2,����������M�MHS������������ 
�� .DULPRY�$�0���%RWLURY�(�+���0DPDWNKDQRY�$�8���6DJGXOODHY�6K�6K��)ODYRQRLGV�RI�SODQWV�RI�WKH�JHQXV�6FXWHOODULD�/��7DVKNHQW��)DQ�YD�WH[QRORJL�

\D�3XEO������������� 
�� 2OHQQLNRY�'�1���&KLULNRYD�1�.���7DQNKDHYD�/�0��3KHQROLF�FRPSRXQGV�RI�WKH�%DLNDO�VNXOOFDS��6FXWHOODULD�EDLFDOHQVLV�*HRUJL���5XVVLDQ�-RXUQDO�RI�

%LRRUJDQLF�&KHPLVWU\�����������������-�����'2,���������6���������������� 
��� /LWYLQHQNR�9�,���3RSRYD�7�3���9RORYLN�9�*���*ROGEHUJ�(�'���'\JDL�$�0���6XVORY�1�,��3K\WRFKHPLVWU\�DQG�SKDUPDFRORJLFDO�SURSHUWLHV�RI�SUHSDUD�

WLRQV�RI�WKH�%DLNDO�VNXOOFDS��.KDUNLY������������ 
��� 0DOLNRY�9�0���<XOGDVKHY�0�3��3KHQROLF�&RPSRXQGV�RI�3ODQWV�RI� WKH�6FXWHOODULD�*HQXV��'LVWULEXWLRQ��6WUXFWXUH��DQG�3URSHUWLHV��&KHPLVWU\�RI�

1DWXUDO�&RPSRXQGV���������������–���� 
��� /LX�+���<H�)���6XQ�4���/LDQJ�+���/L�&K���/L�6���/X�5����+XDQJ�%���7DQ�:���/DL�/��6FXWHOODULD�EDLFDOHQVLV�H[WUDFW�DQG�EDLFDOHLQ�LQKLELW�UHSOLFDWLRQ�RI�

6$56-&R9-�� DQG� LWV� �&-OLNH� SURWHDVH� LQ� YLWUR�� -RXUQDO� RI� (Q]\PH� ,QKLELWLRQ� DQG� 0HGLFLQDO� &KHPLVWU\�� ������ ������ ���-����� '2,��
����������������������������� 

��� /L-:HEHU�0��1HZ�WKHUDSHXWLF�DVSHFWV�RI�IODYRQHV��WKH�DQWLFDQFHU�SURSHUWLHV�RI�6FXWHOODULD�DQG�LWV�PDLQ�DFWLYH�FRQVWLWXHQWV�ZRJRQLQ��EDLFDOHLQ�DQG�
EDLFDOLQ��&DQFHU�7UHDWPHQW�5HYLHZV����������������-����'2,����������M�FWUY������������ 

��� 3DUDMXOL�3���-RVKHH�1���5LPDQGR�$���0LWWDO�6���<DGDY�$��.��,Q�YLWUR�DQWLWXPRU�PHFKDQLVPV�RI�YDULRXV�6FXWHOODULD�H[WUDFWV�DQG�FRQVWLWXHQW�IODYR�
QRLGV��3ODQWD�0HGLFD����������������-����'2,����������V-����-������� 

��� 3DUN�+�*���<RRQ�6�<���&KR��-�<���/HH�*�6���&KRL�-�+���6KLQ�&�<���6RQ�.�+���/HH�<�6���.LP�:�.���5\X�-�+���.R�.�+���&KHRQJ�-�+��$QWLFRQYXOVDQW�
HIIHFW� RI� ZRJRQLQ� LVRODWHG� IURP� 6FXWHOODULD� EDLFDOHQVLV�� (XURSHDQ� -RXUQDO� RI� 3KDUPDFRORJ\�� ������ �����-��� ���–����� '2,�� ��������
M�HMSKDU������������ 

��� :RĨQLDN�'���'U\Ğ�$���0DWNRZVNL�$��$QWLUDGLFDO�DQG�DQWLR[LGDQW�DFWLYLW\�RI�IODYRQHV� IURP�6FXWHOODULD�EDLFDOHQVLV� UDGL[��1DWXUDO�3URGXFW�5H�
VHDUFK�������������������-������'2,������������������������������ 

��� <X�-�4���/LX�+�%���/HL�-�&���7DQ�:�-���+X�;�0���=RX�*�/��$QWLWXPRU�DFWLYLW\�RI�FKORURIRUP�IUDFWLRQ�RI�6FXWHOODULD�EDUEDWD�DQG�LWV�DFWLYH�FRQVWLWX�
HQWV��3K\WRWKHUDS\�5HVHDUFK������������������–�����'2,����������SWU����� 

��� 6X�<�/���+XDQJ�/���&KHQ�=�<��>,VRODWLRQ�DQG�HOXFLGDWLRQ�RI�DQWLR[LGDQW�FRQVWLWXHQWV�IURP�DFHWRQH�H[WUDFW�LQ�URRW�RI�6FXWHOODULD�UHKGHULDQD@��&KLQD�
-��&KLQHVH�0DWHULDO�0HGLFLQH���������������-���� 

��� &KHPHVRYD�,�,���,LQXPD�0���%XGDQWVHY�$�/��,QYHVWLJDWLRQ�RI�WKH�IODYRQRLG�FRPSRVLWLRQ�RI�6FXWHOODULD�DGHQRVWHJLD��&KHPLVWU\�RI�1DWXUDO�&RP�
SRXQGV���������������–���� 

��� .DULPRY�$�0���<XOGDVKHY�0�3���%DWLURY�(�+���)ODYRQRLGV�RI�6FXWHOODULD�DGHQRVWHJLD�%ULT���&KHPLVWU\�RI�YHJHWDEOH�UDZ�PDWHULDOV�������������–��� 
��� (UJDVKHYD�6K�$���0DPDWNKDQRYD�0�$���1DELHY�$���.DULPRY�$�0���.KDOLORY�5�0���0DPDWNKDQRY�$�8��'HYHORSPHQW�RI�WKH�IORZ�FKDUW�IRU�REWDLQ�

LQJ�DQG�VWXG\LQJ�WKH�DQWLK\SR[LF�DFWLYLW\�RI�GU\�H[WUDFWV�IURP�WKH�DHULDO�SDUW�RI�6FXWHOODULD�DGHQRVWHJLD�KHUEV��3KDUPDFHXWLFDO�&KHPLVWU\�-RXUQDO��
���������������-���� 

 

�� 

)22'�7(&+12/2*< 
ɉɂɓȿȼɕȿ�ɌȿɏɇɈɅɈȽɂɂ 
2=,4-294$7�7(;12/2*,<$6, 

ɫɭɲɢɥɤɢ��ɢ�ɩɨɥɭɱɚɟɦɵɣ�ɩɪɨɞɭɤɬ�ɛɵɥ�ɜɥɚɠɧɵɦ��
Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ����Ɇɉɚ� ɨɤɨɥɨ� ��-
���� ɷɤɫɬɪɚɤɬɚ� ɩɪɢɥɢɩɚɥɨ� ɧɚ� ɞɧɨ� ɤɚɦɟɪɵ� ɪɚɫ�
ɩɵɥɢɬɟɥɶɧɨɣ� ɫɭɲɢɥɤɢ��ɉɪɢ� �����Ɇɉɚ�ɪɚɫɬɜɨɪ�
ɩɪɢɥɢɩɚɥ�ɤ�ɜɟɪɯɧɟɣ�ɫɬɟɧɤɟ�ɫɭɲɢɥɤɢ��ɬɚɛɥ����� 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɉɫɭɳɟɫɬɜɥɟɧ� ɩɨɞɛɨɪ� ɨɩɬɢɦɚɥɶɧɵɯ� ɩɚ�

ɪɚɦɟɬɪɨɜ� ɫɭɲɤɢ� ɜɨɞɧɨɝɨ� ɷɤɫɬɪɚɤɬɚ� ɢɡ� ɧɚɞɡɟɦ�
ɧɨɣ� ɱɚɫɬɢ� 6FXWHOODULD� DGHQRVWHJLD�� ɤɨɬɨɪɵɟ� ɡɚ�
ɤɥɸɱɚɸɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɦ�� ɫɨɫɬɚɜ� ɷɤɫɬɪɚɤɬɚ��
ɫɭɯɢɟ� ɜɟɳɟɫɬɜɚ� ɷɤɫɬɪɚɤɬɚ� –� ����� ɜɨɞɚ� –� �����

ɬɟɦɩɟɪɚɬɭɪɚ�ɫɭɲɢɥɶɧɨɝɨ�ɚɝɟɧɬɚ��ɧɚ�ɜɯɨɞɟ�–�����
�ɋ��ɜɵɯɨɞɟ�–�����ɋ��-�ɫɤɨɪɨɫɬɶ�ɩɨɞɚɱɢ�ɪɚɫɬɜɨɪɚ��
����ɥ�ɱɦ���ɞɚɜɥɟɧɢɟ�ɩɨɞɚɱɢ�ɪɚɫɬɜɨɪɚ������Ɇɉɚ��
Ɋɚɡɪɚɛɨɬɚɧɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɨɛɟɫɩɟɱɢɜɚɸɬ�
ɢɡɜɥɟɱɟɧɢɟ�����ɫɭɯɨɝɨ�ɷɤɫɬɪɚɤɬɚ�� 

 
 
Ȼɥɚɝɨɞɚɪɧɨɫɬɶ 
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɛɚɡɨɜɨɣ�

ɛɸɞɠɟɬɧɨɣ�ɬɟɦɚɬɢɤɢ�ɂɢɧɫɬɢɬɭɬɚ�ɯɢɦɢɢ�ɪɚɫɬɢ�
ɬɟɥɶɧɵɯ� ɜɟɳɟɫɬɜ� Ⱥɤɚɞɟɦɢɢ� ɧɚɭɤ� Ɋɟɫɩɭɛɥɢɤɢ�
ɍɡɛɟɤɢɫɬɚɧ� 
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