
CHEMISTRY AND CHEMICAL ENGINEERING CHEMISTRY AND CHEMICAL ENGINEERING 

Volume 2021 Number 3 Article 8 

September 2021 

ANTI-CORROSION PROTECTION OF METAL PARTS OF ANTI-CORROSION PROTECTION OF METAL PARTS OF 

TRANSPORTATION EQUIPMENT WITH A POLYMER COATING TRANSPORTATION EQUIPMENT WITH A POLYMER COATING 

BASED ON EPOXIURETHANE BASED ON EPOXIURETHANE 

Aida BARKHANADJYAN 
Tashkent State Transport University, Tashkent, Uzbekistan, bal-37@mail.ru 

Ravshan KHAKIMOV 
Tashkent State Transport University, Tashkent, Uzbekistan, hakimov-ravshan@mail.ru 

Botir IBRAGIMOV 
Tashkent State Transport University, Tashkent, Uzbekistan, ibragimov.bd@mail.ru 

Oybek VAFAYEV 
Tashkent Scientific Research Institute of Chemical Technology, Tashkent, Uzbekistan, 
vafaev.oybek@mail.ru 

Dmitriy AYRAPETOV 
Tashkent State Transport University, Tashkent, Uzbekistan, ayrapetov92@mail.ru 

Follow this and additional works at: https://uzjournals.edu.uz/cce 

 Part of the Other Chemical Engineering Commons 

Recommended Citation Recommended Citation 
BARKHANADJYAN, Aida; KHAKIMOV, Ravshan; IBRAGIMOV, Botir; VAFAYEV, Oybek; and AYRAPETOV, 
Dmitriy (2021) "ANTI-CORROSION PROTECTION OF METAL PARTS OF TRANSPORTATION EQUIPMENT 
WITH A POLYMER COATING BASED ON EPOXIURETHANE," CHEMISTRY AND CHEMICAL ENGINEERING: 
Vol. 2021 : No. 3 , Article 8. 
DOI: 10.51348/AMIW3430 
Available at: https://uzjournals.edu.uz/cce/vol2021/iss3/8 

This Article is brought to you for free and open access by 2030 Uzbekistan Research Online. It has been accepted 
for inclusion in CHEMISTRY AND CHEMICAL ENGINEERING by an authorized editor of 2030 Uzbekistan Research 
Online. For more information, please contact sh.erkinov@edu.uz. 

https://uzjournals.edu.uz/cce
https://uzjournals.edu.uz/cce/vol2021
https://uzjournals.edu.uz/cce/vol2021/iss3
https://uzjournals.edu.uz/cce/vol2021/iss3/8
https://uzjournals.edu.uz/cce?utm_source=uzjournals.edu.uz%2Fcce%2Fvol2021%2Fiss3%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/250?utm_source=uzjournals.edu.uz%2Fcce%2Fvol2021%2Fiss3%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uzjournals.edu.uz/cce/vol2021/iss3/8?utm_source=uzjournals.edu.uz%2Fcce%2Fvol2021%2Fiss3%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:sh.erkinov@edu.uz
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АНТИКОРРОЗИОННАЯ ЗАЩИТА МЕТАЛЛИЧЕСКИХ ДЕТАЛЕЙ  
ТРАНСПОРТНОЙ ТЕХНИКИ ПОЛИМЕРНЫМ ПОКРЫТИЕМ  
НА ОСНОВЕ ЭПОКСИУРЕТАНА 
 
Ⱥɢɞɚ�ȻȺɊɏȺɇȺȾɀəɇ���EDO-��#PDLO�UX���Ɋɨɜɲɚɧ�ɏɚɤɢɦɨɜ���KDNLPRY-UDYVKDQ#PDLO�UX���Ȼɨɬɢɪ�ɂȻɊȺȽɂɆɈȼ��
�LEUDJLPRY�EG#PDLO�UX���Ɉɣɛɟɤ�ȼȺɎȺȿȼ���YDIDHY�R\EHN#PDLO�UX���Ⱦɦɢɬɪɢɣ�ȺɃɊȺɉȿɌɈȼ���D\UDSHWRY��#PDLO�UX� 
�Ɍɚɲɤɟɧɬɫɤɢɣ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɪɚɧɫɩɨɪɬɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ� 
�Ɍɚɲɤɟɧɬɫɤɢɣ�ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɯɢɦɢɱɟɫɤɨɣ�ɬɟɯɧɨɥɨɝɢɢ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 
 

Ⱥɜɬɨɬɪɚɤɬɨɪɧɚɹ�ɬɟɯɧɢɤɚ�ɩɨɫɬɨɹɧɧɨ�ɩɨɞɜɟɪɝɚɟɬɫɹ�ɩɪɨɰɟɫɫɚɦ�ɤɨɪɪɨɡɢɢ�ɢ�ɩɪɢ�ɷɬɨɦ�ɞɨɥɝɨɜɟɱɧɨɫɬɶ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɞɟɬɚ�
ɥɟɣ� ɡɚɜɢɫɢɬ� ɨɬ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɤɨɪɪɨɡɢɢ�� ɉɨɬɟɪɢ� ɦɟɬɚɥɥɨɜ� ɨɬ� ɤɨɪɪɨɡɢɢ� ɫɨɫɬɚɜɥɹɸɬ� �-���� ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ� ɦɚɫɫɵ� ɦɟɬɚɥɥɚ��
ɋɭɦɦɚɪɧɨ� ɜɨ�ɦɧɨɝɢɯ� ɫɬɪɚɧɚɯ�ɩɨɬɟɪɢ�ɨɬ�ɤɨɪɪɨɡɢɢ� ɫɨɫɬɚɜɥɹɸɬ��-���ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɞɨɯɨɞɚ��ɗɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɜɵɩɨɥɧɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɡɧɚɱɢɦɨɫɬɶ�ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ�ɪɚɛɨɬ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ��ɗɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɨ�ɪɚɡɪɚɛɨɬɤɨɣ�
ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ�ɫɨɫɬɚɜɨɜ�ɢ� ɧɚɧɟɫɟɧɢɟ�ɢɯ� ɜ� ɤɚɱɟɫɬɜɟ� ɡɚɳɢɬɧɵɯ�ɩɨɤɪɵɬɢɣ��Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɭɸ� ɡɚɳɢɬɭ�ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ� ɧɚ�
ɨɫɧɨɜɟ�ɦɟɫɬɧɨɝɨ�ɫɵɪɶɹ�ɩɨɤɪɵɬɢɹ�–�ɷɩɨɤɫɢɭɪɟɬɚɧ�ɫ�ɞɨɛɚɜɤɨɣ��ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɥɚɫɬɢɧ�ɜ�ɪɚɡ�
ɥɢɱɧɵɯ�ɚɝɪɟɫɫɢɜɧɵɯ�ɫɪɟɞɚɯ�–�ɩɪɨɱɧɨɫɬɶ�ɧɚ�ɭɞɚɪ��ɦɨɪɨɡɨ-��ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ��ɚɞɝɟɡɢɸ�ɢ�ɫɬɟɩɟɧɶ�ɡɚɳɢɬɵ�ɨɬ�ɤɨɪɪɨɡɢɢ��ɍɫɬɚɧɨɜɥɟ�
ɧɨ�� ɱɬɨ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɟ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ� ɩɨɤɪɵɬɢɟ� ɨɛɥɚɞɚɟɬ� ɜɵɫɨɤɨɣ� ɯɢɦɫɬɨɣɤɨɫɬɶɸ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɫɪɟɞɚɯ�� ɩɨɬɟɪɢ� ɦɚɫɫɵ�
ɦɟɬɚɥɥɚ�ɧɟ�ɫɭɳɟɫɬɜɟɧɧɵ��ɉɪɨɜɟɞɟɧɵ�ɧɚɬɭɪɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɧɚ�ɚɜɬɨɦɨɛɢɥɟ�0$1�&/$�������ɩɨɫɥɟ�ɟɝɨ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɩɨɞɝɨɬɨɜ�
ɤɢ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɚɥɢ�ɜɵɫɨɤɭɸ�ɩɪɨɱɧɨɫɬɶ�-����ɫɦ���ɚɞɝɟɡɢɸ�-���ɛɚɥɥ�ɢ�ɫɬɟɩɟɧɶ�ɤɨɪɪɨɡɢɨɧɧɨɣ�ɫɬɨɣɤɨɫɬɢ��������ɇɚɛɥɸɞɟɧɢɟ�
ɩɪɨɜɨɞɢɥɢ�ɜ�ɪɚɛɨɱɟɦ�ɪɟɠɢɦɟ�ɚɜɬɨɦɨɛɢɥɹ��ɩɪɢ�ɩɪɨɛɟɝɟ�ɟɝɨ�ɛɨɥɟɟ���ɬɵɫ��ɤɦ��ɢɡɦɟɧɟɧɢɣ�ɩɨɤɪɵɬɢɹ�ɧɟ�ɧɚɛɥɸɞɚɥɢ� 

 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɤɨɪɪɨɡɢɨɧɧɚɹ�ɫɬɨɣɤɨɫɬɶ��ɩɪɨɱɧɨɫɬɶ�ɧɚ�ɭɞɚɪ��ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ��ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ��ɚɞɝɟɡɢɹ� 

ANTI-CORROSION PROTECTION OF METAL PARTS OF TRANSPORTATION 
EQUIPMENT WITH A POLYMER COATING BASED ON EPOXIURETHANE 
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LQ� PDQ\� FRXQWULHV�� 7KLV� LQGLFDWHV� WKH� QHHG� IRU� UHVHDUFK� DQG� WKH� LPSRUWDQFH� RI� VFLHQWLILF� DQG� WHFKQLFDO� ZRUN� LQ� WKLV� DUHD�� 7KLV� FDQ� EH�
DFKLHYHG�E\�GHYHORSLQJ�D�WHFKQRORJ\�IRU�SURGXFLQJ�DQWLFRUURVLYH�FRPSRXQGV�DQG�DSSO\LQJ�WKHP�DV�SURWHFWLYH�FRDWLQJV��7KH�DQWLFRUURVLYH�
SURWHFWLRQ�RI�D�FRDWLQJ�V\QWKHVL]HG�RQ�WKH�EDVLV�RI�ORFDO�UDZ�PDWHULDOV�-�HSR[\XUHWKDQH�ZLWK�DQ�DGGLWLYH�-�ZDV�GHWHUPLQHG�E\�WKH�PHWKRG�RI�
ZHLJKW� ORVV� RI� PHWDO� SODWHV� LQ� YDULRXV� DJJUHVVLYH� PHGLD�� LPSDFW� VWUHQJWK�� IURVW�� KHDW� UHVLVWDQFH�� DGKHVLRQ� DQG� WKH� GHJUHH� RI� SURWHFWLRQ�
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RSHUDWLQJ�PRGH�RI�WKH�FDU�ZLWK�D�UXQ�RI�PRUH�WKDQ���WKRXVDQG�NP��DQG�QR�FKDQJHV�LQ�FRDWLQJ�ZHUH�REVHUYHG�� 

 
.H\ZRUGV��FRU U RVLRQ�UHVLVWDQFH��LPSDFW�VWU HQJWK��IURVW�U HVLVWDQFH��KHDW�U HVLVWDQFH��DGKHVLRQ� 

EPOKSIURETAN ASOSIDA POLIMER QOPLAMASI BILAN TRANSPORT 
VOSITALARNING METALL QISMLARINI KORROZIYAGA QARSHI  
HIMOYA GILISH 
 
$LGD�%$5.+$1$'-<$1���EDO-��#PDLO�UX���5ɨYVKDQ�;$.,029���KDNLPRY-UDYVKDQ#PDLO�UX���%RWLU�,%5$*,029��
�LEUDJLPRY�EG#PDLO�UX���2\EHN�9$)$<(9���YDIDHY�R\EHN#PDLO�UX���'PLWUL\�$<5$3(729���D\UDSHWRY��#PDLO�UX� 
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�7RVKNHQW�NLP\R-WH[QRORJL\D�LOPL\-WDGTLTRW�LQVWLWXWL��7RVKNHQW��2¶]EHNLVWRQ 
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OLT��.RUUR]L\DGDQ�PHWDOODUQL�\R
TRWLVK�GDVWODENL�PHWDOO�PDVVDVLQLQJ��-����QL�WDVKNLO�TLODGL��8PXPDQ�ROJDQGD��NR
SODE�PDPODNDWODUGD�NRU�
UR]L\DGDQ�\R
TRWLVKODU�PLOOL\�GDURPDGQLQJ��-��IRL]LQL�WDVKNLO�TLODGL��6KXQLQJ�XFKXQ�XVKEX�VRKDGDJL�LOPL\-WH[QLN�L]ODQLVKODU�MXGD�PXKLP�KLVREOD�
QDGL��%XQJD�DQWLNRUUR]LRQ�TRSPDODU�LVKODE�ROLVK�WH[QRORJL\DVLQL�LVKODE�FKLTLVK�YD�XODUQL�KLPR\D�TRSODPD�VLIDWLGD�TR
OODVK�RUTDOL�HULVKLVK�PXPNLQ��
0DKDOOL\�[RP�DVK\R�DVRVLGD�VLQWH]�TLOLQJDQ�TRSODPDQLQJ�DQWLNRUUR]LRQ�KLPR\DVL�-�TR
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SOLWDODUQLQJ�YD]QLQL�\R
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ȼɜɟɞɟɧɢɟ 
 ɋɨɜɪɟɦɟɧɧɚɹ�ɬɟɯɧɢɤɚ�ɢ�ɭɫɥɨɜɢɹ�ɟɟ�ɷɤɫɩɥɭ�

ɚɬɚɰɢɢ� ɬɪɟɛɭɸɬ� ɩɪɢɦɟɧɟɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��ɨɛɥɚɞɚɸɳɢɯ�ɧɚɞɟɠɧɨɫɬɶɸ�ɢ�ɞɨɥɝɨ�
ɜɟɱɧɨɫɬɶɸ�� ɧɟɨɛɯɨɞɢɦɵɦɢ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢ-
ɦɢ�ɫɜɨɣɫɬɜɚɦɢ� 

 ɉɨɜɵɲɟɧɢɟ� ɧɚɞɟɠɧɨɫɬɢ�� ɫɪɨɤɚ� ɫɥɭɠɛɵ�
ɜɫɟɣ� ɬɟɯɧɢɤɢ�ɦɨɠɟɬ� ɛɵɬɶ� ɞɨɫɬɢɝɧɭɬɨ� ɪɚɡɪɚɛɨɬ�
ɤɨɣ�ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ�ɫɨɫɬɚɜɨɜ�ɢ�ɧɚɧɟɫɟɧɢɹ�ɢɯ�
ɜ�ɤɚɱɟɫɬɜɟ�ɡɚɳɢɬɧɵɯ�ɩɨɤɪɵɬɢɣ� 

 Ⱥɜɬɨɬɪɚɤɬɨɪɧɚɹ� ɬɟɯɧɢɤɚ� ɩɨɫɬɨɹɧɧɨ� ɩɨɞ�
ɜɟɪɝɚɟɬɫɹ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ�� ɯɢɦɢɱɟɫɤɨɣ� ɢ�

ɞɪɭɝɢɦ� ɜɢɞɚɦ� ɤɨɪɪɨɡɢɢ�� Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ� ɦɟɬɚɥ�
ɥɢɱɟɫɤɢɯ� ɞɟɬɚɥɟɣ� ɚɜɬɨɦɨɛɢɥɹ� ɡɚɜɢɫɢɬ�� ɩɪɟɠɞɟ�
ɜɫɟɝɨ��ɨɬ�ɤɨɪɪɨɡɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�� 

 ɉɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ� ɞɚɧɧɵɦ� ɛɟɡɜɨɡɜɪɚɬɧɨ�
ɩɨɬɟɪɢ�ɦɟɬɚɥɥɨɜ�ɨɬ�ɤɨɪɪɨɡɢɢ�ɫɨɫɬɚɜɥɹɸɬ��-����
ɨɬ� ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ�ɦɚɫɫɵ�ɦɟɬɚɥɥɚ��ɋɭɦɦɚɪɧɨ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɬɪɚɧ� ɩɨɬɟɪɢ� ɨɬ� ɤɨɪɪɨɡɢɢ� ɫɨɫɬɚɜ�
ɥɹɸɬ� �-���ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɞɨɯɨɞɚ��ȼɫɟ� ɷɬɨ� ɭɤɚ�
ɡɵɜɚɟɬ� ɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɛɨɪɶɛɵ� ɫ� ɤɨɪɪɨɡɢɟɣ�
ɦɟɬɚɥɥɨɜ� ɢ� ɡɧɚɱɢɦɨɫɬɶ� ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɪɚ�
ɛɨɬ�ɜ�ɞɚɧɧɨɣ�ɨɛɥɚɫɬɢ� 

 ɂɡ�ɚɧɚɥɢɡɚ�ɥɢɬɟɪɚɬɭɪɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɫɥɟ�
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ɞɭɟɬ�� ɱɬɨ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ� ɡɚɳɢɬɟ� ɦɟɬɚɥɥɨɜ�
ɩɨɫɜɹɳɟɧɵ�ɪɚɛɨɬɵ�ɦɧɨɝɢɯ�ɢɡɜɟɫɬɧɵɯ�ɭɱɟɧɵɯ�>�
-�@�� ȼ� ɪɚɛɨɬɟ� ɋɤɚɞɵɧɹ� Ⱥ�ɂ�� ɢɡɭɱɟɧɚ� ɤɨɪɪɨɡɢɹ�
ɤɭɡɨɜɚ��ɞɧɢɳɚ��ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɞɜɟɪɟɣ��ɢ�ɪɚɡɪɚɛɨ�
ɬɚɧɨ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ� ɩɨɤɪɵɬɢɟ� ɞɥɹ� ɡɚɳɢɬɵ�
ɫɤɪɵɬɵɯ� ɩɨɥɨɫɬɟɣ� ɤɭɡɨɜɚ� >��@�� Ⱥɜɬɨɪɚɦɢ� ɪɚɛɨɬ�
ɩɪɟɞɥɨɠɟɧ�ɰɟɥɵɣ�ɪɹɞ�ɦɟɬɨɞɨɜ�ɡɚɳɢɬɵ�ɦɟɬɚɥɥɨɜ�
ɨɬ� ɤɨɪɪɨɡɢɢ� >��� ��@�� ɛɚɪɶɟɪɧɚɹ� ɡɚɳɢɬɚ� >��� �@��
ɝɚɥɶɜɚɧɢɡɚɰɢɹ� >��-��@�� ɤɚɬɨɞɧɚɹ� ɡɚɳɢɬɚ� >��-��@��
ɧɨ� ɷɬɢ� ɦɟɬɨɞɵ� ɬɪɟɛɭɸɬ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɞɨɪɨɝɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɩɪɢɛɨɪɨɜ�� ɷɧɟɪɝɨɡɚɬɪɚɬ� ɢ� ɧɟ�
ɫɬɨɥɶ� ɷɮɮɟɤɬɢɜɧɵ� ɧɚ� ɬɪɚɧɫɩɨɪɬɟ� ɞɥɹ� ɚɧɬɢ-
ɤɨɪɪɨɡɢɨɧɧɨɣ�ɡɚɳɢɬɵ�>��������-��@� 

 ɉɨɥɢɦɟɪɧɵɟ� ɩɨɤɪɵɬɢɹ� ɧɚɢɛɨɥɟɟ� ɞɨɫɬɭɩ�
ɧɵ�� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɧɟɫɥɨɠɧɵɣ� ɦɟɬɨɞ� ɧɚɧɟɫɟɧɢɹ�
ɢ�ɦɟɧɶɲɟ�ɷɧɟɪɝɨɡɚɬɪɚɬ�� 

 ɇɚ� ɨɫɧɨɜɟ� ɦɟɫɬɧɨɝɨ� ɢ� ɜɬɨɪɢɱɧɨɝɨ� ɫɵɪɶɹ�
ɫɢɧɬɟɡɢɪɨɜɚɧɨ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ� ɩɨɤɪɵɬɢɟ� ɧɚ�
ɨɫɧɨɜɟ�ɷɩɨɤɫɢɭɪɟɬɚɧɚ�>��@� 

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟ�
ɞɟɥɟɧɢɟ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ� ɫɜɨɣɫɬɜ�ɩɨɥɢɦɟɪɧɨ�
ɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɷɩɨɤɫɢɭɪɟɬɚɧɚ�� 

  
Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
 Ʉɚɱɟɫɬɜɨ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ� ɚɧɬɢɤɨɪɪɨɡɢ�

ɨɧɧɨɝɨ�ɩɨɤɪɵɬɢɹ�ɛɵɥɨ�ɢɫɩɵɬɚɧɨ�ɧɚ�ɚɞɝɟɡɢɸ�ɩɨ�
ȽɈɋɌ������-���ɦɟɬɨɞɨɦ�ɪɟɲɟɬɱɚɬɵɯ�ɢɥɢ�ɩɚɪɚɥ�
ɥɟɥɶɧɵɯ�ɧɚɞɪɟɡɨɜ��ɩɪɢ�ɷɬɨɦ�ɮɢɤɫɢɪɭɟɬɫɹ�ɱɢɫɥɨ�
ɨɬɫɥɨɢɜɲɢɯɫɹ�ɤɜɚɞɪɚɬɨɜ��Ɉɰɟɧɤɚ�ɚɞɝɟɡɢɢ�ɩɪɨɢɡ�
ɜɨɞɢɬɫɹ�ɩɨ�ɩɹɬɢɛɚɥɥɶɧɨɣ�ɫɢɫɬɟɦɟ�� 

 Ɉɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɱɧɨɫɬɢ� ɩɥɟɧɤɢ� ɧɚ� ɭɞɚɪ�
ȽɈɋɌ� ����-��� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɩɪɢɛɨɪɚɯ�ɍ-�� ɢɥɢ�
ɍ-�Ⱥ�� ɗɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɨɰɟɧɢɜɚɟɬɫɹ� ɞɥɹ� ɢɫɯɨɞ�
ɧɵɯ�ɩɨɤɪɵɬɢɣ�ɢ�ɩɨɤɪɵɬɢɣ�ɩɨɫɥɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ�� 

 ɍɤɪɵɜɢɫɬɨɫɬɶ�ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�ȽɈɋɌ�����-
��� ɜɢɡɭɚɥɶɧɨ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɱɟɪɧɨ-ɛɟɥɨɣ�ɲɚɯ�
ɦɚɬɧɨɣ�ɞɨɫɤɢ��ɉɨ�ɭɤɪɵɜɢɫɬɨɫɬɢ�ɫɭɞɹɬ�ɨ�ɪɚɫɯɨɞɟ�
ɤɪɚɫɤɢ��ɤɨɬɨɪɚɹ� ɜ� ɫɜɨɸ�ɨɱɟɪɟɞɶ� ɡɚɜɢɫɢɬ� ɨɬ� ɜɹɡ�
ɤɨɫɬɢ� ɦɚɬɟɪɢɚɥɚ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɵɫɵɯɚ�
ɧɢɹ� ɦɚɬɟɪɢɚɥɚ� ɨɩɪɟɞɟɥɹɥɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ȽɈɋɌ������-���ɩɨ�ɫɟɦɢɛɚɥɶɧɨɣ�ɫɢɫɬɟɦɟ����ɫɬɟ�
ɩɟɧɟɣ�ɜɵɫɵɯɚɧɢɹ�� 

 Ɉɩɪɟɞɟɥɟɧɢɟ� ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ� �ȽɈɋɌ� Ɋ�
�����-������ɩɪɨɜɨɞɢɥɢ�ɩɭɬɟɦ�ɧɚɧɟɫɟɧɢɹ�ɩɨɤɪɵ�
ɬɢɹ� ɧɚ� ɫɬɟɤɥɹɧɧɭɸ� ɩɥɚɫɬɢɧɤɭ� ɢ� ɜɵɞɟɪɠɤɢ� ɟɟ� ɜ�
ɦɨɪɨɡɢɥɶɧɨɣ� ɤɚɦɟɪɟ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� -��� �ɋ� ɜ�
ɬɟɱɟɧɢɢ���ɱɚɫɨɜ� 

 Ɉɩɪɟɞɟɥɟɧɢɟ�ɤɨɪɪɨɡɢɨɧɧɵɯ�ɫɜɨɣɫɬɜ�ɩɨɥɭ�
ɱɟɧɧɨɝɨ�ɷɩɨɤɫɢɩɨɥɢɭɪɟɬɚɧɨɜɨɝɨ�ɩɨɤɪɵɬɢɹ�ɫ�ɞɨ�
ɛɚɜɤɨɣ�ȽɈɋɌ������-���ɡɚɤɥɸɱɚɥɨɫɶ�ɜ�ɩɨɞɝɨɬɨɜ�
ɤɟ� ɤɨɦɩɥɟɤɬɚ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɥɚɫɬɢɧɨɤ� ɛɟɥɨɣ�

ɠɟɫɬɢ�� ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɨɣ� ɫɬɚɥɢ�� ɚɥɸɦɢɧɢɟɜɨɝɨ�
ɫɩɥɚɜɚ�Ⱦ-����ɦɟɞɢ�Ɇ��ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɩɥɚɫɬɢɧ�
ɤɢ�ɡɚɱɢɳɚɥɢɫɶ��ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ�ɫɩɢɪɬɨɦ�ɢ�ɩɨɫɥɟ�
ɫɭɲɤɢ�ɜɡɜɟɲɢɜɚɥɢ�ɢ�ɫɨɛɢɪɚɥɢ�ɧɚ�ɫɬɚɥɶɧɨɣ�ɛɨɥɬ��
ɋɨɛɪɚɧɧɵɣ�ɤɨɦɩɥɟɤɬ�ɩɨɦɟɳɚɥɢ� ɜ� ɫɨɫɭɞ� ɫ�ɠɢɞ�
ɤɨɫɬɶɸ�ɢ�ɜɵɞɟɪɠɢɜɚɥɢ�ɜ�ɬɟɱɟɧɢɟ�����ɱɚɫɨɜ�ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ���������ɋ��Ɂɚɬɟɦ�ɩɚɤɟɬ�ɫ�ɩɥɚɫɬɢɧɤɚ�
ɦɢ�ɢɡɜɥɟɤɚɥɢ�� ɩɪɨɦɵɜɚɥɢ�� ɜɵɫɭɲɢɜɚɥɢ�ɢ� ɜɧɨɜɶ�
ɜɡɜɟɲɢɜɚɥɢ� 

  
Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ 
 ɉɨɥɭɱɟɧɨ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ� ɩɨɥɢɦɟɪɧɨɟ�

ɩɨɤɪɵɬɢɟ� ɩɭɬɟɦ� ɫɢɧɬɟɡɚ� ɷɩɨɤɫɢɩɨɥɢɭɪɢɬɚɧɚ� ɫ�
ɞɨɛɚɜɤɨɣ� ɢ� ɩɪɨɜɟɞɟɧɵ� ɢɫɩɵɬɚɧɢɹ� ɩɨ� ɨɩɪɟɞɟɥɟ�
ɧɢɸ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�
ɫɜɨɣɫɬɜ�ɩɨɤɪɵɬɢɹ�>��@�� 

 ɉɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ�
ɫɜɨɣɫɬɜ� ɷɩɨɤɫɢɩɨɥɢɭɪɢɬɚɧɚ� ɫ� ɞɨɛɚɜɤɨɣ� ɚɝɪɟɫ�
ɫɢɜɧɨɣ� ɫɪɟɞɨɣ� ɫɥɭɠɢɥɚ� ���� ɫɨɥɹɧɚɹ� ɤɢɫɥɨɬɚ��
Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

ɂɡ� ɬɚɛɥɢɰɵ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɩɨɥɭɱɟɧɧɨɟ� ɩɨ�
ɤɪɵɬɢɟ�ɨɛɥɚɞɚɟɬ�ɞɨɫɬɚɬɨɱɧɨɣ�ɯɢɦɢɱɟɫɤɨɣ�ɫɬɨɣ�
ɤɨɫɬɶɸ��ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɩɥɚɫɬɢɧ�ɧɟ�ɫɭɳɟɫɬɜɟɧɧɵ��
ɬɚɤ�� ɞɥɹ� ɫɬɚɥɢ� ɫɨɫɬɚɜɥɹɟɬ� ��������� ɞɥɹ� ɦɟɞɢ�
���������ɚɥɸɦɢɧɢɹ��������� 

 Ɉɩɵɬɵ� ɩɨ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ� ɫɬɨɣɤɨɫɬɢ�
ɩɨɤɪɵɬɢɹ� ɛɵɥɢ� ɢɫɩɵɬɚɧɵ�ɢ� ɜ� ɞɪɭɝɢɯ� ɚɝɪɟɫɫɢɜ�
ɧɵɯ�ɫɪɟɞɚɯ��ɩɪɢ�ɷɬɨɦ�ɭɱɢɬɵɜɚɥɢɫɶ�ɭɫɥɨɜɢɹ�ɷɤɫ�
ɩɥɭɚɬɚɰɢɢ�ɚɜɬɨɦɨɛɢɥɹ� 

 ɉɨɞ� ɜɥɢɹɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� ɮɚɤɬɨɪɨɜ�
�ɚɬɦɨɫɮɟɪɧɵɟ�� ɤɥɢɦɚɬɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ�� ɩɟɪɟɩɚɞ�
ɬɟɦɩɟɪɚɬɭɪ� ɢ� ɬ�ɞ��� ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɞɟɬɚɥɟɣ� ɩɨɞɜɟɪɝɚɸɬɫɹ� ɢɧɬɟɧɫɢɜɧɨɣ� ɤɨɪɪɨɡɢɢ��
ɨɫɨɛɟɧɧɨ�� ɫɭɳɟɫɬɜɟɧɧɵ� ɤɨɪɪɨɡɢɨɧɧɵɟ� ɩɪɨɰɟɫ�
ɫɵ��ɬɚɦ��ɝɞɟ�ɜ�ɩɨɱɜɟ�ɜɵɫɨɤɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɫɨɥɟɣ��
ɧɚɩɪɢɦɟɪ��ɜ�ɨɛɥɚɫɬɹɯ�Ʉɚɲɤɚɞɚɪɶɹ��Ʉɚɪɚɤɚɥɩɚɤɢ�
ɫɬɚɧ��ɢ�ɞɪ���ɍɡɛɟɤɢɫɬɚɧɚ� 

 ɉɨɷɬɨɦɭ�ɨɩɵɬɵ�ɩɨ� ɤɨɪɪɨɡɢɨɧɧɨɣ� ɫɬɨɣɤɨ�
ɫɬɢ�ɩɪɨɜɟɞɟɧɵ�ɜ�ɪɚɫɬɜɨɪɚɯ�ɪɚɡɥɢɱɧɵɯ�ɫɨɥɟɣ�ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ���� �ɋ�ɜ�ɬɟɱɟɧɢɢ�����ɱɚɫɨɜ��ɪɟɡɭɥɶ�
ɬɚɬɵ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

ɂɡ� ɬɚɛɥɢɰɵ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɭ� ɨɩɵɬɧɨɝɨ� ɨɛ�
ɪɚɡɰɚ�ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ�ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ�ɡɚɳɢ�
ɬɵ�ɢ�ɫɨɫɬɚɜɥɹɟɬ��������ɉɪɨɜɟɞɟɧɵ�ɷɤɫɩɟɪɢɦɟɧ�
ɬɵ� ɬɚɤɠɟ� ɩɨ� ɬɟɪɦɨ-� ɢ� ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ� ɩɨɤɪɵ�
ɬɢɹ��Ɍɟɦɩɟɪɚɬɭɪɚ�ɩɥɚɜɥɟɧɢɹ�ɩɨɤɪɵɬɢɹ�ɧɚɛɥɸɞɚ�
ɥɚɫɶ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɬɟɦɩɟɪɚɬɭɪ����-�����ɋ��ɦɨɪɨɡɨ�
ɫɬɨɣɤɨɫɬɶ��ɩɨɹɜɥɟɧɢɟ�ɲɬɪɢɯɨɜ�ɢ�ɧɟɛɨɥɶɲɢɯ�ɬɪɟ�
ɳɢɧ��ɫɨɫɬɚɜɢɥɚ�ɦɢɧɭɫ���-����ɋ� 

 Ɋɟɡɭɥɶɬɚɬɵ� ɩɪɨɜɟɞɟɧɧɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɢ�
ɚɧɚɥɢɡɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

OTHER CHEMICAL ENGINEERING 
ДРУГИЕ ХИМИЧЕСКИЕ ПРОЦЕССЫ  
BOSHQA KIMYOVIY JARAYONLAR 

Ɍɚɛɥɢɰɚ�� 
Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɨɜ�ɩɨ�ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ�ɫɜɨɣɫɬɜɚɦ�ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ�ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ�ɩɨɤɪɵɬɢɹ 

Ɉɛɪɚɡɟɰ Ɇɚɫɫɚ��ɝ 
ɉɨɬɟɪɹ�ɦɚɫɫɵ��� ɉɪɢɦɟɱɚɧɢɟ 

Ⱦɨ�ɢɫɩɵɬɚɧɢɣ ɉɨɫɥɟ�ɢɫɩɵɬɚɧɢɣ 

Ɇɟɞɶ�Ɇ ������ ������ ������ ɋɬɨɣɤɢɟ 

ɋɬɚɥɶ�Ⱦ ������� ������� ������ ɋɬɨɣɤɢɟ 

Ⱥɥɸɦɢɧɢɣ�ȺɅ-� ������ ������ ������ ɋɬɨɣɤɢɟ 
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ɂɡ�ɬɚɛɥɢɰɵ�ɜɢɞɧɨ��ɱɬɨ�ɩɨɥɢɦɟɪɧɨɟ�ɩɨɤɪɵ�
ɬɢɟ�ɩɨ�ɨɫɧɨɜɧɵɦ�ɫɜɨɣɫɬɜɚɦ�ɢɦɟɟɬ�ɜɵɫɨɤɢɟ� ɡɧɚ�
ɱɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɨ�ɜ�
ɤɚɱɟɫɬɜɟ�ɡɚɳɢɬɵ�ɦɟɬɚɥɥɨɜ�ɨɬ�ɤɨɪɪɨɡɢɢ� 

 ɉɪɟɞɫɬɚɜɥɹɥɨ� ɩɪɚɤɬɢɱɟɫɤɢɣ� ɢɧɬɟɪɟɫ� ɩɪɨ�
ɜɟɞɟɧɢɟ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɢɫɩɵɬɚɧɢɣ� ɜ� ɧɚɬɭɪ�
ɧɵɯ�ɭɫɥɨɜɢɹɯ��ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɩɪɨɜɟɞɟɧɵ�ɷɤɫɩɥɭɚ�
ɬɚɰɢɨɧɧɵɟ� ɢɫɩɵɬɚɧɢɹ� ɜ� ɧɚɬɭɪɧɵɯ� ɭɫɥɨɜɢɹɯ� ɧɚ�
ɩɟɪɟɜɚɥɟ�Ʉɚɦɱɢɤ��ɝ��Ⱥɧɝɪɟɧ���ɇɚ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�
ɨɱɢɳɟɧɧɵɟ�ɨɬ�ɡɚɝɪɹɡɧɟɧɢɣ��ɠɢɪɨɜɵɯ�ɩɹɬɟɧ��ɫɬɚ�
ɪɨɣ� ɤɪɚɫɤɢ��� ɞɟɬɚɥɢ� ɤɭɡɨɜɚ�� ɞɧɢɳɟ�� ɜɧɭɬɪɟɧɧɢɟ�

ɫɬɨɪɨɧɵ�ɤɪɵɥɶɟɜ� ɚɜɬɨɦɨɛɢɥɹ� ɧɚɧɟɫɥɢ� ɩɨɥɢɦɟɪ�
ɧɨɟ�ɩɨɤɪɵɬɢɟ�ɜ�ɞɜɚ�ɫɥɨɹ��ɉɨɫɥɟ�ɩɨɥɧɨɝɨ�ɜɵɫɵɯɚ�
ɧɢɹ�ɩɨɤɪɵɬɢɹ�ɚɜɬɨɦɨɛɢɥɶ�0$1�&/$�������ɛɵɥ�
ɡɚɩɭɳɟɧ�ɜ�ɪɚɛɨɬɭ�ɢ�ɱɟɪɟɡ�ɤɚɠɞɵɟ���ɬɵɫ��ɤɦ��ɩɪɨ�
ɛɟɝɚ� ɩɪɨɜɨɞɢɥɢ� ɨɫɦɨɬɪ� ɭɱɚɫɬɤɨɜ� ɩɨɤɪɵɬɢɹ�� ɩɪɢ�
ɷɬɨɦ�ɢɡɦɟɧɟɧɢɣ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɧɟ�
ɧɚɛɥɸɞɚɥɢ� 

 ɗɤɫɩɥɭɚɬɚɰɢɸ� ɚɜɬɨɦɨɛɢɥɹ� ɩɪɨɜɨɞɢɥɢ� ɜ�
ɬɟɩɥɨɟ� ɢ� ɯɨɥɨɞɧɨɟ� ɜɪɟɦɹ� ɝɨɞɚ�� ɩɪɨɛɟɝ� ɫɨɫɬɚɜɢɥ�
�����ɬɵɫ��ɤɦ��ɩɟɪɟɩɚɞ�ɬɟɦɩɟɪɚɬɭɪ�ɧɟ�ɩɨɜɥɢɹɥ�ɧɚ�
ɩɪɨɱɧɨɫɬɶ�ɢ�ɚɞɝɟɡɢɸ�ɩɨɤɪɵɬɢɹ�� 

 Ȼɵɥɢ� ɢɡɭɱɟɧɵ� ɡɚɪɭɛɟɠɧɵɟ� ɚɧɚɥɨɝɢ�
�Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɨɟ� ɩɨɤɪɵɬɢɟ� $6752KLP� �Ⱥɋ-
������ �Ɋɨɫɫɢɹ��� Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɨɟ� ɩɨɤɪɵɬɢɟ� +L-
*HDU��+*�������ɋɒȺ���ɢ�ɫɪɚɜɧɢɬɟɥɶɧɵɟ�ɞɚɧɧɵɟ�
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

ɂɡ�ɬɚɛɥɢɰɵ�ɜɢɞɧɨ��ɱɬɨ�ɩɨ�ɨɬɞɟɥɶɧɵɦ�ɩɚɪɚ�
ɦɟɬɪɚɦ� –� ɚɞɝɟɡɢɹ�� ɤɨɪɪɨɡɢɨɧɧɚɹ� ɡɚɳɢɬɚ� ɢ� ɞɪɭ�
ɝɢɦ��ɢɫɩɵɬɚɧɧɨɟ�ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ�ɩɨɤɪɵɬɢɟ�ɧɚ�
ɨɫɧɨɜɟ�ɦɟɫɬɧɨɝɨ�ɫɵɪɶɹ��ɷɩɨɤɫɢɩɨɥɢɭɪɟɬɚɧ�ɫ�ɞɨ�
ɛɚɜɤɨɣ��ɩɪɟɜɨɫɯɨɞɢɬ� ɡɚɪɭɛɟɠɧɵɟ� ɚɧɚɥɨɝɢ�ɢ�ɦɨ�
ɠɟɬ�ɫɥɭɠɢɬɶ�ɢɦɩɨɪɬɨɡɚɦɟɳɚɸɳɢɦ�ɦɚɬɟɪɢɚɥɨɦ� 

 
Ɂɚɤɥɸɱɟɧɢɟ 
 ɂɫɩɵɬɚɧɢɹ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɚɧɬɢɤɨɪɪɨɡɢ�

ɨɧɧɵɯ�ɫɜɨɣɫɬɜ�ɩɨɤɪɵɬɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɷɩɨɤɫɢɩɨɥɢ�
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Ɍɚɛɥɢɰɚ�� 
Ɋɟɡɭɥɶɬɚɬɵ�ɫɬɟɩɟɧɢ�ɡɚɳɢɬɵ�ɤɨɪɪɨɡɢɨɧɧɨɝɨ�ɩɨɤɪɵɬɢɹ 

ɂɫɩɵɬɭɟɦɚɹ 
ɜɨɞɧɚɹ�ɫɪɟɞɚ ɉɨɤɚɡɚɬɟɥɢ 

Ʉɨɧɬɪɨɥɶɧɵɣ�ɨɛɪɚɡɟɰ�
ɩɥɚɫɬɢɧɤɢ�ɛɟɡ�ɩɨɤɪɵ�

ɬɢɹ 

Ɇɟɬɚɥɥɵ 

ɋɬɚɥɶ Ⱥɥɸɦɢɧɢɣ Ɇɟɞɶ 

���1D&O 
Ʉ ������ �������� �������� �������� 

= - ���� ���� ���� 

���1D�&2� 
Ʉ ������ ������� �������� �������� 

= - ���� ���� ���� 

���1D�62� 
Ʉ ������ �������� �������� �������� 

= - ���� ���� ���� 

���1D+&2� 
Ʉ ������ �������� �������� �������� 

= - ���� ���� ���� 

���&D&2�� 
Ʉ ������ �������� �������� �������� 

= - ���� ���� ���� 

Ʉ��ɝ�ɫɦ���ɫɭɬ���–�ɫɤɨɪɨɫɬɶ�ɤɨɪɪɨɡɢɢ��=�-��ɫɬɟɩɟɧɶ�ɡɚɳɢɬɵ�� 

Ɍɚɛɥɢɰɚ�� 
Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� 

ɩɨɤɚɡɚɬɟɥɢ�ɩɨɥɢɦɟɪɧɨɝɨ�ɩɨɤɪɵɬɢɹ� 

ɉɨɤɚɡɚɬɟɥɢ Ɂɧɚɱɟɧɢɟ ɉɪɢɦɟɱɚɧɢɟ 

ɉɪɨɱɧɨɫɬɶ�ɧɚ�ɭɞɚɪ��ɫɦ �� ȼɵɫɨɤɚɹ 

Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ���ɋ �-����-�-��� Ⱦɨɫɬɚɬɨɱɧɚɹ 

Ɍɟɩɥɨɫɬɨɣɤɨɫɬɶ���ɋ ���-��� Ⱦɨɫɬɚɬɨɱɧɚɹ 

Ⱥɞɝɟɡɢɹ�ɦɟɬɨɞɨɦ� 
ɪɟɲɟɬɱɚɬɵɯ�ɧɚɞɪɟɡɨɜ�� 

ɛɚɥɥ��ɧɟ�ɛɨɥɟɟ 
� ȼɵɫɨɤɚɹ 

ɋɬɟɩɟɧɶ�ɤɨɪɪɨɡɢɨɧɧɨɣ� 
ɡɚɳɢɬɵ��� ���� ȼɵɫɨɤɚɹ 

Ɍɚɛɥɢɰɚ�� 
Ɋɟɡɭɥɶɬɚɬɵ�ɫɪɚɜɧɢɬɟɥɶɧɵɯ�ɞɚɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɤɚɱɟɫɬɜɚ�ɨɩɵɬɧɨɝɨ�ɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ� 

ɉɨɤɚɡɚɬɟɥɢ Ɉɩɵɬɧɵɣ�ɨɛɪɚɡɟɰ 
Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɨɟ�ɩɨɤɪɵɬɢɟ�

$6752KLP��Ⱥɋ-����� 
�Ɋɨɫɫɢɹ� 

Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɨɟ�ɩɨɤɪɵɬɢɟ�
+L-*HDU��+*����� 

�ɋɒȺ� 

ɉɪɨɱɧɨɫɬɶ�ɧɚ�ɭɞɚɪ��ɫɦ �� �� �� 

Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ���ɋ �-����-�-��� �-����-�-��� �-����-�-��� 

Ɍɟɩɥɨɫɬɨɣɤɨɫɬɶ���ɋ ���-��� ���-��� ���-��� 

Ⱥɞɝɟɡɢɹ�ɦɟɬɨɞɨɦ�ɪɟɲɟɬɱɚɬɵɯ� 
ɧɚɞɪɟɡɨɜ��ɛɚɥɥ��ɧɟ�ɛɨɥɟɟ � � � 

ɋɬɟɩɟɧɶ�ɤɨɪɪɨɡɢɨɧɧɨɣ�ɡɚɳɢɬɵ��� ���� ����� ����� 
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ɭɪɟɬɚɧɚ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɩɨɥɢɦɟɪɧɨɟ�ɩɨɤɪɵɬɢɟ�ɨɛ�
ɥɚɞɚɟɬ� ɜɵɫɨɤɨɣ� ɯɢɦɢɱɟɫɤɨɣ� ɫɬɨɣɤɨɫɬɶɸ� ɜ� ɪɚɡ�
ɥɢɱɧɵɯ� ɚɝɪɟɫɫɢɜɧɵɯ� ɫɪɟɞɚɯ�� ɩɨɬɟɪɢ� ɦɚɫɫɵ� ɧɟ�
ɫɭɳɟɫɬɜɟɧɧɵ� ɢ� ɢɦɢ� ɦɨɠɧɨ� ɩɪɟɧɟɛɪɟɱɶ�� ɚ� ɫɬɟ�
ɩɟɧɶ�ɡɚɳɢɬɵ�ɨɬ�ɤɨɪɪɨɡɢɢ�ɫɨɫɬɚɜɥɹɟɬ��������ɗɤɫ�
ɩɥɭɚɬɚɰɢɨɧɧɵɟ� ɢɫɩɵɬɚɧɢɹ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ�
ɩɨɤɪɵɬɢɹ� ɜ� ɧɚɬɭɪɧɵɯ� ɭɫɥɨɜɢɹɯ� ɩɨɤɚɡɚɥɢ� ɜɵɫɨ�
ɤɭɸ� ɩɪɨɱɧɨɫɬɶ�� ɚɞɝɟɡɢɸ�� ɫɬɨɣɤɨɫɬɶ� ɤ� ɩɟɪɟɩɚɞɭ�

ɬɟɦɩɟɪɚɬɭɪ�� ɇɚɛɥɸɞɟɧɢɟ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ� ɚɧɬɢ�
ɤɨɪɪɨɡɢɨɧɧɨɝɨ� ɩɨɤɪɵɬɢɹ� ɩɪɨɜɨɞɢɥɢ� ɤɚɠɞɵɟ� ��
ɬɵɫ��ɤɦ�ɩɪɨɛɟɝɚ��ɢ�ɩɪɢ�ɩɪɨɛɟɝɟ������ɬɵɫ��ɤɦ�ɢɡ�
ɦɟɧɟɧɢɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɤɪɵɬɢɹ�ɧɟ�ɧɚɛɥɸɞɚɥɢ�� 

ɉɨɥɭɱɟɧɧɨɟ� ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ� ɩɨɤɪɵ�
ɬɢɟ�ɧɟ�ɭɫɬɭɩɚɟɬ�ɩɨ�ɤɚɱɟɫɬɜɭ�ɢɦɩɨɪɬɧɵɦ�ɦɚɬɟ�
ɪɢɚɥɚɦ�� ɢ� ɜɨɡɦɨɠɧɨ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɤɚɱɟɫɬɜɟ�
ɢɦɩɨɪɬɨɡɚɦɟɳɚɸɳɟɝɨ�� 

5()(5(1&(6 
 

�� $NEDULQH]KDG�(���(EUDKLPL�0���6KDULI�)���$WWDU�0�0��)DULGL�+�5��6\QWKHVLV�DQG�HYDOXDWLQJ�FRUURVLRQ�SURWHFWLRQ�HIIHFWV�RI�HPHUDOGLQH�EDVH�
3$QL�FOD\�QDQRFRPSRVLWH�DV�D�EDUULHU�SLJPHQW� LQ�]LQF-ULFK�HWK\O�VLOLFDWH�SULPHU��3URJUHVV� LQ�2UJDQLF�&RDWLQJV��$Q� ,QWHUQDWLRQDO�-RXUQDO��
������YRO������QR�����SS����-���� 

�� -RQFRX[-&KDEURO�.���%RQLQR�-�-3���*UHVVLHU�0���0HQX�0�--���3HEHUH�1��,PSURYHPHQW�RI�EDUULHU�SURSHUWLHV�RI�D�K\EULG�VRO–JHO�FRDWLQJ�E\�
LQFRUSRUDWLRQ�RI�V\QWKHWLF�WDOF-OLNH�SK\OORVLOLFDWHV�IRU�FRUURVLRQ�SURWHFWLRQ�RI�D�FDUERQ�VWHHO��6XUIDFH�DQG�&RDWLQJV�7HFKQRORJ\��������YRO��
�����QR����–����SS������-������ 

�� .LQJ�$�'���6FXOO\�-�5��6DFULILFLDO�$QRGH-%DVHG�*DOYDQLF�DQG�%DUULHU�&RUURVLRQ�3URWHFWLRQ�RI�����-7����E\�D�0J-5LFK�3ULPHU�DQG�'HYHO�
RSPHQW�RI�7HVW�0HWKRGV�IRU�5HPDLQLQJ�/LIH�$VVHVVPHQW��&RUURVLRQ�7KH�-RXUQDO�RI�6FLHQFH�DQG�(QJLQHHULQJ��������YRO������QR�����SS�����-
����� 

�� .LUNODQG�1�7���6FKLOOHU�1�7���0HGKHNDU�1���%LUELOLV�1���([SORULQJ�JUDSKHQH�DV�D�FRUURVLRQ�SURWHFWLRQ�EDUULHU��&RUURVLRQ�6FLHQFH��������YRO��
����SS���-��� 

�� 2UGLQH�$���$FKHWH�&�$���0DWWRV�2�5���0DUJDULW�,�&�3���&DPDUJR�6�6���+LUVFK�7��0DJQHWURQ�VSXWWHUHG�6L&�FRDWLQJV�DV�FRUURVLRQ�SURWHFWLRQ�
EDUULHUV�IRU�VWHHOV��6XUIDFH�DQG�&RDWLQJV�7HFKQRORJ��������YRO�������SS�����-����� 

�� 3DUROD�6���9HUGHQHOOL�0���6LJDOD�&���6FKDUII�-�3���9HOH]�.��9H\WL]RX�&���4XLQVRQ�-�)��6RO-JHO�FRDWLQJV�RQ�QRQ-R[LGH�SODQDU�VXEVWUDWHV�DQG�
ILEHUV��D�SURWHFWLRQ�EDUULHU�DJDLQVW�R[LGDWLRQ�DQG�FRUURVLRQ��-RXUQDO�RI�6RO-*HO�6FLHQFH�DQG�7HFKQRORJ\��������YRO������QR���-���SS����-���� 

�� 6FKPLGW�'�3���6KDZ�%�$���6LNRUD�(���6KDZ�:�:��&RUURVLRQ�3URWHFWLRQ�$VVHVVPHQW�RI�%DUULHU�3URSHUWLHV�RI�6HYHUDO�=LQF-&RQWDLQLQJ��&RDW�
LQJ�6\VWHPV�RQ�6WHHO�LQ�$UWLILFLDO�6HDZDWHU��&RUURVLRQ��������YRO������SS�����-���� 

�� :DQJ�)���/LX�-���/L�<���)DQ�5���/L�<��&RPSOH[�%DUULHU�/D\HU�RI�7ULD]LQHGLWKRLO�3UHSDUHG�E\�(OHFWURGHSRVLWLRQ�DQG�,QLWLDWHG�3RO\PHUL]DWLRQ�
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