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EXPERIENCE AND PERSPECTIVE OF USING  

BIM TECHNOLOGIES IN ARMENIA 
�
:LWK� WKH� DGYDQFHPHQW� RI�%,0� WHFKQRORJLHV� LQ� UHFHQW� \HDUV��PDQ\�FRXQWULHV� GHYHORSHG�

OHJLVODWLRQV�DQG�VWDQGDUGV�LQ�WKH�ILHOG�RI�FRQVWUXFWLRQ�UHJXODWLQJ�WKH�XVDJH�RI�%,0�WHFKQRORJLHV��
$ORQJVLGH� DOO� WKH� DGYDQWDJHV� WKDW�%,0� WHFKQRORJLHV� SURYLGH� WR� DOO� VWDNHKROGHUV��PDQ\� SURIHV�
VLRQDOV�GR�QRW�XVH�WKHP�IRU�WKHLU�GHVLJQ�SURFHVVHV��$QG�ZKLOH�PDQ\�FRXQWULHV�WU\�WR�PDNH�%,0�DV�
SDUW�RI�WKHLU�OHJLVODWLRQV��FRXQWULHV�OLNH�$UPHQLD��GR�QRW�WDNH�WKDW�ULVN��EHFDXVH�RI�WKH�GLIIHUHQFHV�
EHWZHHQ�SURIHVVLRQDOV�LQ�WKH�ILHOG�RI�FRQVWUXFWLRQ��SDUWLFXODUO\�EHWZHHQ�DUFKLWHFWV�DQG�HQJLQHHUV���

7KLV�DUWLFOH�SUHVHQWV� WKH�FXUUHQW�VLWXDWLRQ�RI�%,0�VRIWZDUH�XVDJH� LQ�$UPHQLD�� WKH�SURE�
OHPV�DQG�FKDOOHQJHV�RI�LWV�LPSOHPHQWDWLRQ�LQ�WKH�ZKROH�FRQVWUXFWLRQ�SURFHVV��IURP�GHVLJQ�WR�HQ�
YLURQPHQWDO�DQG�VXVWDLQDELOLW\�DQDO\VLV��7R�XQGHUVWDQG�DQG�DQDO\]H�WKH�VLWXDWLRQ�DQG�FXUUHQW�LV�
VXHV� FRQQHFWHG�ZLWK�%,0�XVDJH� LQ�$UPHQLD�� GR]HQV�RI� SURIHVVLRQDOV�� DUFKLWHFWV� DQG� HQJLQHHUV�
ZHUH�LQWHUYLHZHG��

Keywords: %,0�WHFKQRORJLHV��GHVLJQ��FRQVWUXFWLRQ��HQJLQHHULQJ��LQIRUPDWLRQ�PRGHOLQJ��
�

,Q�RUGHU�WR�FUHDWH�DQG�GHYHORS�WKHLU�SURMHFWV��SURIHVVLRQDOV�LQ�WKH�ILHOG�RI�DU�
FKLWHFWXUH� DQG�FRQVWUXFWLRQ� WU\� WR�XVH�DOO� WKH� UHVRXUFHV� WKH\�KDYH��7KH� ULJKW� VRIW�
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ZDUH�KHOSV�WKHP�GHVLJQ�WKH�SURMHFW�VXFFHVVIXOO\��,Q�����¶V�DUFKLWHFWV�EHJDQ�XVLQJ�
&$'��&RPSXWHU�$LGHG�'HVLJQ���ZKLFK�KHOSHG�WKHP�ZDGH�IURP�SLQ�EDU�GUDIWLQJ�WR�
OD\HU�EDVHG�&$'�V\VWHPV��+RZHYHU��&$'�V\VWHPV�JDYH�RQO\�WKH�EXLOGLQJ¶V�JUDSK�
LFDO�PRGHO��DV�WKH�QH[W�GHYHORSPHQW�ZDV�WKH�EXLOGLQJ�LQIRUPDWLRQ�PRGHOLQJ��JLYLQJ�
QRW�RQO\�WKH�JUDSKLF�UHSUHVHQWDWLRQ�EXW�DOVR�LQIRUPDWLRQ��%HVLGHV�JLYLQJ�WKH�RSSRU�
WXQLW\�WR�KDYH�LQIRUPDWLRQ��LW�PDGH�WKH�FROODERUDWLRQ�DQG�PDQDJHPHQW�HDVLHU��6HY�
HUDO�GHFDGHV�DIWHU�WKLV�GHYHORSPHQW��WKH�86�1DWLRQDO�%XLOGLQJ�,QIRUPDWLRQ�0RGHO�
6WDQGDUG� 3URMHFW� &RPPLWWHH� GHILQHG�%,0� DV� D� GLJLWDO� UHSUHVHQWDWLRQ� RI� SK\VLFDO�
DQG�IXQFWLRQDO�FKDUDFWHULVWLFV�RI�D�IDFLOLW\��$�%,0�LV�D�VKDUHG�NQRZOHGJH�UHVRXUFH�
IRU�LQIRUPDWLRQ�DERXW�D�IDFLOLW\�IRUPLQJ�D�UHOLDEOH�EDVLV�IRU�GHFLVLRQV�GXULQJ�LWV�OLIH�
F\FOH��GHILQHG�DV�H[LVWLQJ�IURP�HDUOLHVW�FRQFHSWLRQ�WR�GHPROLWLRQ�>�@��

$IWHU�*5$3+,62)7¶V�$UFKL&$'�ODXQFK� LQ������� LW�EHFDPH� WKH� ILUVW� VRIW�
ZDUH�WKDW�XVHG�%,0��+RZHYHU��DV�ZH�ZLOO�VHH�LQ�WKLV�DUWLFOH��LQ�������%,0�ILOHV�GLG�
QRW�EHFRPH�DV�ZLGHO\�VSUHDG�DV�':*�ILOHV�DIWHU�&$'�IRUPDWLRQ�>�@��2QO\�GXULQJ�
WKH�ODVW�GHFDGH�%,0�VRIWZDUH�SURJUDPV�OLNH�$UFKL&$'��5HYLW�DQG�$OO3ODQ�VWDUWHG�
WR�FRPSHWH�ZLWK�ZLGHO\�XVHG�&$'�SURJUDPV��:H�FDQ�LQIHU�WKLV�GHYHORSPHQW�ZLWK�
WKH�UROO�RI�GLIIHUHQW�5HYLW�SURGXFWV�LQ�������ZKLFK�PDGH�WKHLU�FRPSHWLWRUV�WR�FRP�
SHWH�DQG�GHYHORS�%,0�WHFKQRORJLHV��6R��DUFKLWHFWV�DQG�HQJLQHHUV�ZKR�VHHN�IDVWHU�
DQG�PRUH� FOHYHU�ZD\V� WR� FUHDWH� QHZ�EXLOGLQJV� DQG� VWUXFWXUHV�ZLWKLQ� WLJKW� SHULRG�
DQG�OLPLWHG�UHVRXUFHV��VWDUWHG�WR�LPSOHPHQW�WKHP��

,Q�$UPHQLD��WKH�FRQVWUXFWLRQ�LQGXVWU\�LV�PXFK�VPDOOHU�FRPSDUHG�WR�FRXQWULHV�
OLNH�1HWKHUODQGV��%HOJLXP��(VWRQLD��DQG�LW�FRQVLGHUDEO\�GHSHQGV�RQ�WKH� LPSRUW�RI�
PDWHULDOV��7KXV�DQ\�GHYHORSPHQW�DQG�FKDQJH�GHSHQGV�RQ�RWKHU�FRXQWULHV��HVSHFLDO�
O\�5XVVLD�DQG�RWKHU�OHDGLQJ�WUDGLQJ�QDWLRQV�ELJ�WUDGLQJ�FRXQWULHV��'HVSLWH�WKH�XVDJH�
RI�%,0�WHFKQRORJLHV� LQ�SULYDWH�VHFWRU� LV�JURZLQJ��KRZEHLW� WR� LPSOHPHQW� LW� LQ� WKH�
FRXQWU\��$UPHQLD�QHHGV�WR�UHO\�RQ�RWKHUV¶�H[SHULHQFH��)RU�EHWWHU�XQGHUVWDQGLQJ�RI�
WKH�VLWXDWLRQ��ZH�PXVW�H[DPLQH�ZKHUH�WKH�SURIHVVLRQDOV�FRPH�IURP��

$UPHQLDQ�1DWLRQDO�8QLYHUVLW\�RI�$UFKLWHFWXUH� DQG�&RQVWUXFWLRQ� �18$&$��
IRU�PDQ\�\HDUV�ZDV�$UPHQLD¶V� ODUJHVW�DQG�WKH�RQO\�DUFKLWHFWXUDO�VFKRRO��,Q�������
WKH�)UDQFR�*HUPDQ�(QJLQHHULQJ�,QVWLWXWH�EHFDPH�WKH�VHFRQG�VFKRRO�RI�DUFKLWHFWXUH�
DQG�HQJLQHHULQJ�LQ�WKH�FRXQWU\��)RU�DERXW����\HDUV�18$&$�HGXFDWHG�KLJKO\�TXDOL�
ILHG�SURIHVVLRQDOV��\HW�QRZ�DUFKLWHFWXUDO�VWXGHQWV�FRSH�WR�GHYHORS�VWXG\�SURJUDPV�
LQFOXGLQJ�%,0�VRIWZDUH�FRXUVHV��ZKLFK�ZLOO�JLYH�WKHP�WKH�RSSRUWXQLW\�WR�PDWFK�WKH�
PDUNHW�QHHGV��7KXV��DOWKRXJK� WKH�%,0�WHFKQRORJ\�GHYHORSPHQW� LQ� WKH�ZRUOG�DQG�
LWV�ZLGHVSUHDG�XVH�LQ�WKH�ODERU�PDUNHW��WKH�XQLYHUVLW\�FRQWLQXHV�WR�HGXFDWH�SURIHV�
VLRQDOV�ZKR�XVH�&$'�DQG��'�WHFKQRORJLHV�WR�LPSOHPHQW�WKHLU�SURMHFWV��7KLV�UHVXOWV�
WR�WKH�ZLGH�XVDJH�RI�&$'�VRIWZDUH�E\�SURIHVVLRQDOV��ERWK�DUFKLWHFWV�DQG�HQJLQHHUV�
RI�+9$&�V\VWHPV��HOHFWULFLW\��SOXPELQJ��ILUH�SURWHFWLRQ�V\VWHPV�DQG�RWKHU�QHHGHG�
VSHFLDOLVWV��$PRQJ� WKH�DERYH�PHQWLRQHG�SURIHVVLRQDOV��RQO\�DUFKLWHFWV�DGDSWHG� WR�
%,0� VRIWZDUH� FRPSDUDWLYHO\� TXLFNO\�� +HUH� LV� ZKHUH� DOO� WKH� SUREOHPV� VWDUW�� $OW�
KRXJK�DUFKLWHFWV�WDNH�FRXUVHV�RI�&$'�VRIWZDUH�DW�WKH�XQLYHUVLW\��HQJLQHHUV�GR�QRW�
WDNH�DQ\�VRIWZDUH�FRXUVH�GXULQJ� WKHLU�XQGHUJUDGXDWH�SURJUDP��7KHUH� LV�DQ�XUJHQW�
QHHG�WR�GHYHORS�SURJUDPV�DQG�LQFOXGH�%,0�WHFKQRORJ\�VRIWZDUH�FRXUVHV�IRU�HQJL�
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QHHULQJ�VWXGHQWV��VR�WKDW�WKH\�FDQ�EHFRPH�VNLOOHG�SURIHVVLRQDOV��UHDG\�WR�HQWHU�WKH�
ODERU�PDUNHW�LPPHGLDWHO\�DIWHU�WKH�JUDGXDWLRQ��7KHUH�LV�D�GHPDQG�IRU�SURIHVVLRQDOV�
WR� WHDFK�VWXGHQWV��VD\V�(JQDWRV\DQ��GRFWRU�RI�HQJLQHHULQJ�DW�18$&$��:KLOH�VWX�
GHQWV� DUH� FXULRXV� DERXW� LQFOXVLRQ� RI� %,0� VRIWZDUH� SURJUDPV� LQ� WKHLU� VWXG\� SUR�
JUDPV��DQQXDOO\�PRUH�WKDQ�����SURIHVVLRQDOV�JUDGXDWH��6R��IURP�WKH�EHJLQQLQJ�DU�
FKLWHFWXUH� VWXGHQWV� DUH� IDPLOLDU� ZLWK� &$'� WHFKQRORJLHV�� ZKLOH� HQJLQHHUV� GR� QRW�
KDYH�DQ\�LGHD�KRZ�WR�XVH�WKHP�DQG�LW�GHSHQGV�RQ�WKH�SHUVRQ��WR�OHDUQ�DQG�DSSO\�LW�
LQ�SUDFWLFH���

,Q�$UPHQLD�� DUFKLWHFWXUDO� VWXGLRV� XVH� GLIIHUHQW� VRIWZDUH� SURJUDPV� IRU� WKHLU�
GHVLJQ�SURFHVV��7KRVH�DUH�PDLQO\�5(9,7�DQG�$UFKL&$'�LQ�FRQWUDVW�ZLWK�PDVV�XV�
DJH� RI�$XWR&$'�E\� HQJLQHHUV� DQG� HOGHU� JHQHUDWLRQ� RI� DUFKLWHFWV�� 7KXV�� WR�ZRUN�
ZLWK�SURIHVVLRQDOV�ZLWK�H[WHQVLYH�H[SHUWLVH�IUHVK�JUDGXDWHV�KDYH�WR�EHFRPH�IDPLO�
LDU� ZLWK� %,0� SURJUDPV�� 6RPH� ODUJH� DQG� VXFFHVVIXO� DUFKLWHFWXUDO� VWXGLRV�� ZKHUH�
\RXQJ� JHQHUDWLRQ� WHQGV� WR�ZRUN�� DUH� UXQ� E\� \RXQJ� DQG�PLGGOH�DJHG� SHRSOH�ZKR�
IRVWHU�XVH�RI�5HYLW�DQG�$UFKL&$'��GHVSLWH�WKH�SUREOHPV�WKH\�IDFH���

$�PDMRU�SUREOHP�LV�WR�ILQG�DUFKLWHFWV�ZKR�XVH�FRPSDQ\¶V�SUHIHUUHG�VRIWZDUH��
DQG�DUH�TXDOLILHG�HQRXJK��,Q�RUGHU�WR�VROYH�WKLV��DUFKLWHFWXUDO�VWXGLRV�HVWDEOLVK�WKHLU�
RZQ�VFKRROV��ZHUH�WKH\�WUDLQ�VWXGHQWV�ZLWK�WKHLU�VWDQGDUGV��JLYLQJ�WKHP�NQRZOHGJH�
DQG�VNLOOV� WR�XVH�WKHLU�VRIWZDUH��2QH�RI�WKH�PRVW�VXFFHVVIXO�SURMHFWV� LV�$UFKDQJHO�
$UFKLWHFWXUH� 6WXGLR¶V� VFKRRO�� ZKLFK� VWDUWHG� IURP�$UFKL&$'� OHVVRQV� WKHQ� WXUQHG�
LQWR�DQ�DUFKLWHFWXUDO�VFKRRO��ZKHUH�WKH\�WUDLQ�VWXGHQWV�DQG�LQWHUQV�WHDFKLQJ�WKHP�DOO�
WKH� UHTXLUHG� VNLOOV� WR� SUHSDUH� WKHP� DV� WKHLU� IXWXUH� HPSOR\HHV� >�@�� 2WKHU� ILUPV��
ZKLFK� IDFH� WKH� VDPH�SUREOHP�FKRRVH�RXWVRXUFH�PHWKRG� WR� WUDLQ� WKHLU� HPSOR\HHV��
+HUH�VRPH�SULYDWH�VFKRROV��OLNH�6NLOO6KRS�FRPH�WR�KHOS�WKH�FRPSDQLHV��7KH�IRXQG�
HU�DQG�&(2�RI�6NLOO6KRS��$UHJ�.KHVKLVK\DQ�PHQWLRQV�WKDW�WKH�QHHG�RI�%,0�XVDJH�
LQ�GHVLJQ�SURFHVV�IRUFHG� WKHP�WR� WKLQN�ZLGHU��DQG� WKH\�RSHQHG� WKH�VFKRRO��ZKHUH�
WKH\�DLP�WR�FUHDWH�%,0�FRPPXQLW\�DQG�FRQGXFH�WKH�WHFKQRORJ\�XVDJH�LQ�$UPHQLD��
³8QIRUWXQDWHO\��RQO\������RI�RXU�VWXGHQWV�DUH�HQJLQHHUV��PRVWO\�ZH�KDYH�DUFKLWHF�
WXUH�VWXGHQWV�RU�DUFKLWHFWV�ZKR�ZDQW�WR�FKDQJH�WKHLU�ZRUNLQJ�SURJUDPV�IURP�&$'�
WR�%,0´��$UHJ�.HVKLV཯\DQ�VWDWHV� WKDW�JLYLQJ�%,0�VNLOOV� WR�HPSOR\HHV�GR�QRW�HQ�
VXUH� WKDW� FRPSDQLHV�ZLOO� JR�ZLWK�%,0�ZRUNIORZ�� EHFDXVH� WKHUH� LV� GHILFLHQF\� RI�
%,0�PDQDJHUV�LQ�FRPSDQLHV��$UFKLWHFWXUDO�RIILFHV�PRVWO\�GR�QRW�ZDQW�WR�FUHDWH�D�
QHZ�YDFDQF\�IRU�%,0�PDQDJHUV��ZKLFK�LV�YLWDO�IRU�FRPSDQLHV��HVSHFLDOO\�LQ�$UPH�
QLD��+HUH�WKH�JRYHUQPHQW�GRHV�QRW�WDNH�DQ\�VWHS�WR�VXSSRUW�WKH�XVDJH�RI�%,0�DQG�
WKH�%,0�PDQDJHUV�KDYH�WR�WDNH�FDUH�RI�DOO�WKH�DVSHFWV�WKHPVHOYHV���

%,0� PDQDJHU�� DUFKLWHFW� .DVUD� +DPLGL� 'DVWQDHL� DW� 6WRUDNHW� $UFKLWHFWXUDO�
ILUP�PHQWLRQV�WKDW�EHFDXVH�RI�ODFN�RI�UHJXODWLRQV�DQG�VWDQGDUGV�IURP�JRYHUQPHQW�
RI�$UPHQLD��%,0�PDQDJHUV�DUH�LQ�D�GLIILFXOW�VLWXDWLRQ��EHFDXVH�WKH\�KDYH�WR�GHYHO�
RS�WHPSODWHV�QRW�RQO\�WR�SURYLGH�HDV\�ZRUNIORZ�IRU�VWXGLRV��EXW�DOVR�WHPSODWHV�IRU�
ILQDO�GRFXPHQWDWLRQ��,Q�WKLV�FDVH�LW�FDQ�WDNH�XS�WR����±����KRXUV�IRU�%,0�PDQDJHU�
WR�FUHDWH�D�QHZ�WHPSODWH��ZKLFK�FRVWV�WRR�PXFK�IRU�DUFKLWHFWXUDO�FRPSDQLHV�EDVHG�
LQ�$UPHQLD��DQG�XQIRUWXQDWHO\�WKLV�LV�QRW�VROYLQJ�DOO� WKH�SUREOHPV�UHODWHG�WR�%,0�
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ZRUNIORZ��$IWHU� DOO� WKH� LQYHVWPHQW� WKH� FRPSDQ\� GRHV� WR� JR�%,0�� DW� VRPH� SRLQW�
WKH\�JR�EDFN�WR�&$'��DV�HQJLQHHUV��QR�PDWWHU�VWUXFWXUDO��+9$&�RU�SOXPELQJ�XVH�
&$'�DQG� VRPHKRZ� WKH\�KDYH� WR�DGDSW� WKHLU�&$'�ILOHV� WR� WKH�FRPSDQ\�SURMHFWV��
LQWHJUDWH�DQG�LQVHUW�LQIRUPDWLRQ�LQ�WKHP��7KLV�WDNHV�WRR�PXFK�WLPH�DQG�ELJ�H[SHQV�
HV��LQFUHDVLQJ�WKH�ILQDQFLDO�EXUGHQ�RI�WKH�&RPSDQ\���

+HUH�ZH�FDQ�VHH�WKH�JDS�EHWZHHQ�HQJLQHHUV�DQG�DUFKLWHFWV��$UFKLWHFWXUDO�VWX�
GLRV�XVH�%,0�VRIWZDUH� LQ�GHVLJQ�SURFHVV��EXW� WKH\�DUH�QRW�DEOH� WR� LQWHJUDWH�HQJL�
QHHULQJ�V\VWHP�ILOHV�RI�EXLOGLQJV�WR�WKHLU�%,0�ILOHV��EHFDXVH�RI�&$'�ILOHV�RI�HQJL�
QHHUV��+HUH� WKH�%,0�ZRUNIORZ�LQWHUPLWV�DQG�QR�IXWXUH�%,0�DFWLRQV�FDQ�EH�GRQH��
$V�DUFKLWHFWV�ZRUN�IRU�DUFKLWHFWXUDO�VWXGLRV�� WKH\�KDYH� WR�DGDSW� WR� WKH�FRPSDQ\¶V�
UHTXLUHPHQWV�DQG�XVH�WKH�VDPH�VRIWZDUH��$QG��DV�PHQWLRQHG�DERYH��\RXQJHU�FRP�
SDQLHV�DFFHSW�WKH�%,0�DQG�LWV�DGYDQWDJHV��VR�PRUH�DQG�PRUH�\RXQJ�DUFKLWHFWV�VWDUW�
XVLQJ�%,0�LQ�WKHLU�ZRUNSODFHV�7KLV�LV�QRW�WKH�VDPH�IRU�HQJLQHHUV��EHFDXVH�LQ�$U�
PHQLD�DUFKLWHFWXUDO�FRPSDQLHV�DUH�QRW�ODUJH��ZLWK�PD[LPXP����HPSOR\HHV�DQG�LW�LV�
QRW�SURILWDEOH�IRU�WKHP�WR�KDYH�IXOO�WLPH�HQJLQHHUV�DQG�LW�LV�PRUH�DFFHSWDEOH�WR�RXW�
VRXUFH��HYHQ� LI� WKH\�ZRUN�ZLWK�&$'�WHFKQLTXH�DQG� WKHLU�%,0�ZRUNIORZ�LV� LQWHU�
UXSWHG��7KHUH� DUH� VHYHUDO� FRPSDQLHV��ZKLFK� SHUIRUP�+9$&� DQG� SOXPELQJ� HQJL�
QHHULQJ�ZLWK�%,0�WHFKQRORJLHV��KRZHYHU��WKH\�GR�QRW�VSUHDG�WKHLU�NQRZOHGJH�ZLWK�
RWKHUV��SUHIHUULQJ�WR�VHW�KLJK�SULFH�IRU�WKHLU�VHUYLFHV��WDNLQJ�DGYDQWDJH�IURP�WKH�IDFW�
WKDW�WKHUH�DUH�QRW�PDQ\�FRPSDQLHV�ZKR�GR�HQJLQHHULQJ�ZLWK�%,0�WHFKQRORJLHV�DQG�
DUFKLWHFWXUDO�VWXGLRV�SUHIHU�WR�ZRUN�ZLWK�WKHP��$V�WKH�NH\�SOD\HUV�LQ�WKH�PDUNHW�GR�
QRW�ZDQW�WR�VROYH�WKH�ELJ��SXEOLF�SUREOHP�RI�%,0�XVDJH��WKH�RQO\�ZD\�WR�VROYH�LW��LV�
WR�WUDLQ�IRU�SURIHVVLRQDOV�DQG�VWXGHQWV�RI�HQJLQHHULQJ�DV�'U��(JQDWRV\DQ�PHQWLRQHG�
DERYH��7KLV�ZLOO� IRVWHU�SURSDJDWLRQ�RI�%,0�XVDJH� LQ� WKH�ILHOG�RI�HQJLQHHULQJ�� WKH�
XQLYHUVLW\�ZLOO�KDYH�TXDOLILHG�SURIHVVRUV��ZKR�SRVVHVV�%,0�WHFKQRORJLHV�DQG�FDQ�
UHDOL]H�SURMHFWV�ZLWK�WKHP��,Q�DGGLWLRQ��LW�LV�LPSRUWDQW�WR�KDYH�WKH�FKDQFH�WR�GHYHO�
RS� OLWHUDWXUH� LQ� $UPHQLDQ� ODQJXDJH�� UHODWHG� WR� %,0� XVDJH� WRSLFV�� &XUUHQWO\� WKLV�
NLQG�RI�OLWHUDWXUH�LV�PLVVLQJ��7KLV�FROODERUDWLRQ��ZKLFK�VWDUWHG�E\�LQWHUYLHZLQJ�SUR�
IHVVLRQDOV�WR�UHFHLYH�LQIRUPDWLRQ�DERXW�WKH�XVDJH�RI�%,0�WHFKQRORJLHV�LQ�$UPHQLD��
FDQ�EH�DQ�H[FHOOHQW�EHJLQQLQJ�RI�FRRSHUDWLRQ�RI�SURIHVVLRQDOV�IURP�GLIIHUHQW�ILHOGV��
ZKLFK�ZLOO�JLYH�DGYDQWDJH�IRU�DOO�VWDNHKROGHUV�VXFK�DV�WKH�VWDWH��SULYDWH�FRPSDQLHV��
LQGLYLGXDO�SURIHVVLRQDOV�DQG�FRQVWUXFWLRQ�SURGXFWLRQ�EXVLQHVVHV���

6R�� LI� WKH� VRIWZDUH� VNLOOV� FDQ� EH� GHYHORSHG� LQGLYLGXDOO\� RU� LQ� FRPSDQLHV��
ZRUNSODFHV��VFKRROV��WKHUH�LV�DQRWKHU�SUREOHP�WKDW�DOO�WKH�LQWHUYLHZHG�SURIHVVLRQDOV�
ZHUH�ZRUULHG�DERXW:�UHJXODWLRQV�DQG�VWDQGDUGL]DWLRQ��7KLV�LV�VRPHWKLQJ�WKDW�KDV�WR�
EH�HQVXUHG�E\�WKH�JRYHUQPHQW�LQ�FORVH�FRRSHUDWLRQ�ZLWK�DUFKLWHFWV��HQJLQHHUV�DQG�
FRQVWUXFWLRQ� SURGXFHUV�� 1RZDGD\V�� FRPSDQLHV� WU\� WR� GHYHORS� WKHLU� FXVWRP� WHP�
SODWHV�E\�KDYLQJ�VRPH�NLQG�RI�UHJXODWLRQV�DV�D�EDVH��EXW�WKLV�LV�WRR�IDU�IURP�SURGXF�
LQJ� IXOO�%,0�SURMHFW�SDFN��$UPHQLD�� DV� DQ\�RWKHU� FRXQWU\��KDV� LWV�RZQ�VWDQGDUGV�
DQG� UHJXODWLRQV�RI� DUFKLWHFWXUDO� DQG� HQJLQHHULQJ�GUDZLQJV� UHSUHVHQWDWLRQ�� LWV� SDU�
WLFXODULWLHV� OLNH�PDWHULDOV� DQG� VWDQGDUGV� XVHG� LQ� FRQVWUXFWLRQ�� GLIIHUHQW� FRQILJXUD�
WLRQV�DQG�GD\�WR�GD\�GHYHORSPHQWV�LQ�WKLV�ILHOG��+HQFH��WR�JR�%,0��WKLV�DOO�KDYH�WR�
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PRYH�IURP�SDSHUV�WR�%,0�ZRUOG�ILUVWO\��7KLV�NLQG�RI�ELJ�FKDQJHV�VXUHO\�KDYH�WR�EH�
UHDOL]HG�LQ�SKDVHV��7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�LQWHUQDWLRQDO�H[SHULHQFH�FDQ�KHOS�
$UPHQLD�LQWHJUDWH�%,0�WHFKQRORJLHV�PXFK�HDVLHU�FRPSDUHG�WR�RWKHU�FRXQWULHV�WKDW�
GLG�LW�ZLWKRXW�KDYLQJ�DQ\�H[SHULHQFH�LQ�WKLV�ILHOG���

7KH� $UPHQLDQ� HFRQRP\� DQG� FRQVWUXFWLRQ� ILHOG� LV� GHHSO\� FRQQHFWHG� ZLWK�
5XVVLD��WKH�5XVVLDQ�H[SHULHQFH�LQ�WKLV�WUDQVIRUPDWLRQ�FDQ�EH�PRVW�YDOXDEOH�IRU�WKH�
FRXQWU\��7KH�5XVVLDQ�JRYHUQPHQW�DQQRXQFHG�DERXW�LPSOHPHQWDWLRQ�RI�%,0�WHFK�
QRORJLHV� LQ� WKH� ILHOG� RI� FRQVWUXFWLRQ� LQ� 'HFHPEHU�� ������ DQG�� E\� WKDW� SUHVFULSW��
SKDVH� WR�SKDVH� WUDQVLWLRQ�ZLOO�EH� IXOO\�GRQH� LQ������ >�@�� ,Q�FDVH�RI�5XVVLD¶V� VXF�
FHVVIXO� WUDQVLWLRQ��$UPHQLD�FDQ�IROORZ�WKH�VXFFHVV�E\�KDYLQJ� WKH�FKDQFH� WR�DYRLG�
SRVVLEOH�PLVWDNHV��%HFDXVH�RI�WKH�EXON�DPRXQW�RI�LPSRUWHG�JRRGV�IURP�5XVVLD��LI�
LPSRUWHG�SURGXFWV�ZLOO�KDYH�WKHLU�%,0�PRGHOV��OLEUDU\�PDNLQJ�SURFHVV�ZLOO�EH�HDV�
LHU�LQ�$UPHQLD��%XW�WKLV�GRHV�QRW�PHDQ�WKDW�$UPHQLD¶V�%,0�OLEUDU\�SUREOHP�ZLOO�EH�
VROYHG��$UPHQLD¶V�XWHUXV�LV�ULFK�ZLWK�GLIIHUHQW�VWRQHV��PHWDOV�DQG�RWKHU�PDWHULDOV��
ZKLFK�DUH�ZLGHO\�XVHG�LQ�WKH�ILHOG�RI�FRQVWUXFWLRQ��6R��H[FHSW�IRU�DOO�LPSRUWHG�PD�
WHULDOV��HYHU\WKLQJ�SURGXFHG�LQ�$UPHQLD�PXVW�KDYH�LWV�%,0�PRGHO�DQG�GHVFULSWLRQ��
2Q�WKH�RWKHU�KDQG��5XVVLD¶V�WUDQVPLVVLRQ�ZLOO�EH�D�IRUFLQJ�SRZHU�IRU�$UPHQLD�WR�JR�
WR�%,0�WRR���

$OO�WKH�LQWHUYLHZHG�SURIHVVLRQDOV�DJUHHG�WKDW�FKDQJHV�PXVW�EH�GRQH�ZLWK�WKH�
LQSXW�RI�JRYHUQPHQW�RI�$UPHQLD��ZKLFK�PDQDJHV�DOO�WKH�SURMHFWV��,I�WKHUH�DUH�FRP�
SDQLHV�WKDW�FDQ�DOORZ�WKHP�WR�GHYHORS�WKHLU�%,0�VWDQGDUGV�DQG�PDNH�WKHLU�OLEUDULHV��
WKHUH� DUH�PDQ\�RWKHU� LQGLYLGXDO� DUFKLWHFWV� DQG� ILUPV�ZKR� FDQQRW� DIIRUG� WR� FUHDWH�
OLEUDULHV�RU�WHPSODWHV��8VXDOO\�FRPSDQLHV�NHHS�WKHLU�OLEUDULHV�DQG�WHPSODWHV�SULYDWH��
DQG�LW�LV�QRW�DFFHVVLEOH�WR�WKH�SXEOLF��0U��.HVKLVK\DQ�EHOLHYHV�WKDW�VXFFHVVIXO�%,0�
HQYLURQPHQW�PXVW� EH� RSHQ� DQG� DFFHVVLEOH� WR� DOO� SURIHVVLRQDOV��%,0� LV� QRW� MXVW� D�
WHFKQLTXH�XVHG�E\�DUFKLWHFWV�RU�HQJLQHHUV��7KLV�WUDQVLWLRQ�PXVW�EH�GRQH�IURP�KLJKHU�
OHYHOV�RI�JRYHUQDQFH�LQ�WKH�ILHOG��)RU�H[DPSOH��3URIHVVLRQDO�8QLRQV�DQG�&RPPLWWHH�
RI�8UEDQ�3ODQQLQJ�PXVW� WDNH� WKH� UHVSRQVLELOLW\� WR�JDWKHU�DOO� VWDNHKROGHUV�DQG�GH�
VLJQ�D�GRFXPHQW��OLNH�D�QDWLRQDO�VWUDWHJ\�SODQ��RU�VRPHWKLQJ�OLNH�WKH�(VWRQLDQ�'LJL�
WDO�&RQVWUXFWLRQ�&OXVWHU��$OO� WKH�VWDNHKROGHUV�KDYH�WR�VWDUW� WKH� WUDQVLWLRQ�VWHSV� WR�
JHWKHU�WR�EH�DEOH�WR�IRUP�WKH�%,0�VWUDWHJ\�IRU�5$��

$IWHU� DOO� WKH� LQWHUYLHZV�� ZH� KDYH� D�PRUH� FRPSOHWH� SLFWXUH� RI� WKH� OHYHO� RI�
%,0�XVDJH�LQ�$UPHQLD��2YHUDOO��%,0�LV�XVHG�PRUH�E\�DUFKLWHFWXUDO�RUJDQL]DWLRQV�
DQG�RQO\�IHZ�HQJLQHHULQJ�FRPSDQLHV�XVH�LW�LQ�WKHLU�SURMHFWV��0RUH�DQG�PRUH�DUFKL�
WHFWV�FKDQJH�WKHLU�&$'�VRIWZDUH�SURJUDP�WR�%,0�DQG�WKLV�LV�PDLQO\�VSUHDG�DPRQJ�
\RXQJHU� JHQHUDWLRQ�� D� SHUFHSWLEOH� QXPEHU� RI� SURIHVVLRQDOV� XVH�%,0� VRIWZDUH� IRU�
�'�PRGHOOLQJ��EXW�FUHDWLQJ�GUDZLQJV�LQ�&$'�VRIWZDUH��%,0�LV�DOVR�QRW�IXOO\�LP�
SOHPHQWHG�EHFDXVH�RI� ODFN�RI�PDWHULDO�DQG�REMHFW� OLEUDULHV��7KHUH�DUH�QR� OLEUDULHV�
DGRSWHG�WR�$UPHQLD¶V�FRQVWUXFWLRQ�DQG�GHVLJQ�PDUNHW��0U��'DVWQDHL�GHVFULEHG�WKLV�
DV�³KDOI�%,0´���

:LWK�WKH�QHZ�JRYHUQPHQW��IRUPHG�LQ�������PDQ\�FKDQJHV�KDYH�EHHQ�WDNLQJ�
SODFH�LQ�$UPHQLD��LQFOXGLQJ�WKH�FRQVWUXFWLRQ�ILHOG��ZKHUH�D�QHZ�OLFHQVLQJ�PHWKRG�
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IRU�SURIHVVLRQDOV� LV�DFFHSWHG�� WKH�3DODFH�RI�$UFKLWHFWV� LV�HODERUDWLQJ�QHZ�UHTXLUH�
PHQWV� IRU� DUFKLWHFWV�� FUHDWLQJ� VRPH� OLPLWDWLRQV� DQG� PDNLQJ� WKH� ILHOG� ODZ� PRUH�
VWULFW��([FHSW�RI�WKLV�WKHUH�DUH�ELJ�XUEDQ�SURMHFWV�WR�EH�EXLOW��7KLV�FDQ�EH�H[DFW�WLPH�
IRU�VRPH�FKDQJHV�WR�EH�DSSOLHG�RU�SLORW�SURMHFWV�WR�EH�WHVWHG���

'XULQJ�XSFRPLQJ�\HDUV��WKH�%,0�XVDJH�ZLOO�JURZ��QHDUO\�DOO�DUFKLWHFWV�ZLOO�
VWDUW�WR�XVH�%,0�WHFKQRORJLHV��WKH�SHUFHQW�RI�HQJLQHHUV�ZKR�ZLOO�SUHIHU�WR�XVH�%,0�
ZLOO�JURZ�WRR��WKLV�ZLOO�FRQWLQXH�XQWLO�WKH�JRYHUQPHQW¶V�GHFLVLRQ�WR�FKDQJH�DOO�WKH�
UHTXLUHPHQWV� WR� EH� FUHDWHG� DQG� SUHVHQWHG� LQ�%,0�HQYLURQPHQW��7R� FRQFOXGH��ZH�
KDYH�VRPH�ZD\V�WR�VROYH�WKH�SUREOHPV�RI�%,0�LPSOHPHQWDWLRQ��

)LUVWO\�� XQLYHUVLWLHV� KDYH� WR� SUHSDUH� SURIHVVLRQDOV� ZLWK� WKH� VNLOOV� RI� %,0�
WHFKQRORJLHV��ZKR� FDQ� WUDQVIHU� WKHLU� LGHDV� DQG� NQRZOHGJH� WR� GLJLWDO�ZRUOG�� 7KHQ�
SURIHVVLRQDOV��ZKR�XVH�PXVW�EH�WUDLQHG�WR�WUDQVIHU�IURP�&$'�WR�%,0��$V�D�UHVXOW�RI�
WKLV�UHVHDUFK��6NLOOVKRS�DQG�18$&$¶V�FKDLU�RI�9HQWLODWLRQ��*DV�DQG�+HDW�6XSSO\�
DUH�ODXQFKLQJ�D�UHVHDUFK�SURMHFW�WR�VWXG\�%,0�IRU�+9$&��SOXPELQJ�V\VWHPV��WKHQ�
WUDLQ�VWXGHQWV�DQG�SURIHVVLRQDOV��

6HFRQGO\��WKHUH�LV�QHHG�RI�JDWKHULQJ�RI�DOO�VWDNHKROGHUV��ZKLFK�PXVW�EH�GRQH�
E\�RQH�RI�JRYHUQLQJ�ERGLHV��$V�D�UHVXOW�RI�WKLV��D�QDWLRQDO�VWUDWHJ\�PXVW�EH�SODQQHG��
,Q�WKLV�SKDVH�VRPH�SLORW�SURMHFWV�FDQ�EH�UHDOL]HG�WR�ILQG�GHIHFWV�DQG�GLVDGYDQWDJHV��
DIWHU�ZKLFK�WKH�VWUDWHJ\�VKRXOG�EH�HVWDEOLVKHG���

)LQDOO\��DOO�WKH�DFFHSWHG�VWDQGDUGV�RI�GUDZLQJ�VLJQV��PDWHULDO�UHSUHVHQWDWLRQV�
DQG�V\PEROV�PXVW�EH�FUHDWHG�LQ�%,0�HQYLURQPHQW�DQG�PXVW�EH�SXEOLFO\�DFFHVVLEOH��
$QG�LQ�DGGLWLRQ�WR�WKLV�DOO��WKH�FRQVWUXFWLRQ�PDWHULDOV�SURGXFHUV�PXVW�VWDUW�SURGXF�
WLRQ�ZLWK� KDYLQJ�%,0�PRGHO� RI� WKHLU� SURGXFWV�� DOO� WKH� DFFHSWHG�JUDSKLF� V\PEROV�
DQG�VLJQV�DQG�E\�WKLV�ZH�ZLOO�KDYH�%,0�OLEUDU\�RI�$UPHQLD¶V�FRQVWUXFWLRQ�PDUNHW�
ZKLFK�FDQ�IRVWHU�WKH�UHDOL]DWLRQ�RI�SURMHFWV�DFFRPSOLVKHG�E\�%,0�WHFKQRORJLHV��
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Ⱥлекɫандɪоɜа ȿ. Ȼ.�Ɋɨɥɶ�ɢ�ɡɚɞɚɱɢ�ɷɤɨɧɨɦɢɫɬɚ�ɩɪɢ�%,0�ɦɨɞɟɥɢɪɨɜɚɧɢɢ��
ɜ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɜ�ɭɫɥɨɜɢɹɯ�ɰɢɮɪɨɜɨɣ�ɷɤɨɧɨɦɢɤɢ«««««««««««««««
Ȼаɠеноɜ Ⱥ. Ⱥ.�ɉɟɪɫɩɟɤɬɢɜɵ�ɩɪɢɦɟɧɟɧɢɹ�%,0�ɬɟɯɧɨɥɨɝɢɣ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ��
ɫɬɪɨɢɬɟɥɶɧɨɣ�ɨɬɪɚɫɥɢ«««««««««««««««««««««««««««
Ȼаɯаɪеɜа Ɉ. ȼ., Ʉоɪдонɱик Ⱦ. Ɇ.�ȼɧɟɞɪɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ��
ɢɧɧɨɜɚɰɢɣ:�%,0�ɦɨɞɟɥɶ�ɜ�ɚɪɯɢɬɟɤɬɭɪɟ��ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ��ɫɬɪɨɢɬɟɥɶɫɬɜɟ��
ɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ«««««««««««««««««««««««««««««��
Ȼаɱɭɪина ɋ. ɋ., ȼладиɦиɪоɜа ɂ. Ʌ., Ʉаллаɭɪ Ƚ. ɘ.�Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɰɢɮɪɨɜɨɣ�ɦɨɞɟɥɢ�
ɡɞɚɧɢɹ�ɧɚ�ɷɫɤɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɮɚɡɟ�ɠɢɡɧɟɧɧɨɝɨ�ɰɢɤɥɚ««««««««««««««
Ȼолотин ɋ. Ⱥ.�Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɝɪɚɮɢɤɚ�ɤɨɦɩɥɟɤɫɧɨɣ�ɡɚɫɬɪɨɣɤɢ�ɬɟɪɪɢɬɨɪɢɢ��
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�5HYLW�ɢ�0LFURVRIW�3URMHFW««««««««««««««««««
Ȼɭкɭноɜ Ⱥ. ɋ., Ȼɭкɭноɜа Ɉ. ȼ.�Ɉɛɦɟɧ�ɢɧɮɨɪɦɚɰɢɟɣ�ɜ�ɟɞɢɧɨɣ�ɫɢɫɬɟɦɟ��
ɩɪɢ�ɫɨɡɞɚɧɢɢ�%,0««««««««««««««««««««««««««««�
Ƚаɣдо Ⱥ. ɇ., ɉогода Ⱥ. Ƚ.�Ɉɫɨɛɟɧɧɨɫɬɢ�ɩɨɫɬɪɨɟɧɢɹ�ɰɢɮɪɨɜɵɯ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ��
ɦɨɞɟɥɟɣ�ɨɛɴɟɤɬɨɜ�ɧɚ�ɫɬɚɞɢɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɧɭɥɟɜɨɝɨ�ɰɢɤɥɚ«««««««««««
Ƚаɪиɛин ɉ. Ⱥ., ɒаɛаноɜ ȼ. ɂ., Ɉлɶɯоɜик ȿ. Ɉ.�ɂɫɩɨɥɶɡɨɜɚɧɢɟ�%,0�ɬɟɯɧɨɥɨɝɢɣ��
ɩɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɚɪɤɬɢɱɟɫɤɢɯ�ɩɨɪɬɨɜɵɯ�ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ�ɫɨɨɪɭɠɟɧɢɣ«««««
Ɂɜоноɜ ɂ. Ⱥ., ɇаɪеɠная Ɍ. Ʉ., Ʉоɪнилоɜа Ⱦ. Ʌ.�ɉɪɢɧɰɢɩɵ�ɩɪɢɦɟɧɟɧɢɹ��
ɚɞɚɩɬɢɪɭɟɦɵɯ�ɦɨɞɭɥɶɧɵɯ�ɩɪɨɟɤɬɨɜ�ɧɚ�ɛɚɡɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��
ɜ�ɪɚɦɤɚɯ�ɦɨɞɟɪɧɢɡɚɰɢɢ�ɡɞɚɧɢɣ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ�ɭɱɪɟɠɞɟɧɢɣ««««««««««
Ʉоɫтɸнина Ɍ. ɇ. Ɍɟɯɧɨɥɨɝɢɢ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɢɧɬɟɥɥɟɤɬɚ�ɜ�ɡɚɞɚɱɚɯ�%,0«««««�
Ɉɪлоɜɫкая Ɍ. ɇ.�Ɇɟɬɨɞɨɥɨɝɢɹ�ɢ�ɦɨɞɟɥɢ�ɪɚɡɜɢɬɢɹ�ɭɦɧɨɝɨ�ɝɨɪɨɞɚ:�ɷɤɨɧɨɦɢɱɟɫɤɚɹ��
ɛɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɰɢɮɪɨɜɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�ɢɧɜɟɫɬɢɰɢɨɧɧɨ�ɫɬɪɨɢɬɟɥɶɧɨɣ�ɫɮɟɪɟ«««��
ɋɭɛɛотина ɇ. Ⱥ., ɇаɦ Ƚ. ȿ., Ƚеоɪгиади ȼ. ȼ.�%,0�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɤɚɤ�ɢɧɫɬɪɭɦɟɧɬ�
ɜɧɟɞɪɟɧɢɹ�ɩɪɢɧɰɢɩɨɜ�2+	6�ɜ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ«««««««««««««««««
Ɍаɛакоɜ Ⱥ. ȼ.�Ⱥɧɬɢɤɪɢɦɢɧɨɝɟɧɧɵɣ�ɷɮɮɟɤɬ�ɜɧɟɞɪɟɧɢɹ�%,0�ɬɟɯɧɨɥɨɝɢɣ:��
ɩɨɜɵɲɟɧɢɟ�ɤɨɧɬɪɨɥɹ�ɢ�ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɣ�ɜ�ɫɮɟɪɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ«�
ɑеɪетоɜиɱ Ⱦ. ȼ.�Ɋɨɥɶ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɜ�ɤɨɧɰɟɩɰɢɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ��
ɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ�ɞɨɦɚ«««««««««««««««««�
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