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6WDQGLQJ�5HTXLUHPHQWV

�

0LVVLRQ�6WDWHPHQW

7KH�PLVVLRQ�RI�DQ�XQGHUJUDGXDWH�%6�SURJUDP�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\��0(7��LV�WR�SUHSDUH�LQGLYLGXDOV�E\

SURYLGLQJ�D�FRPSUHKHQVLYH�NQRZOHGJH�DQG�KDQGV�RQ�VNLOOV�LQ�D�VWDWH�RI�WKH�DUW�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\

HGXFDWLRQ��7KH�0(7�SURJUDP�SHUSHWXDWHV�,QGLDQD�6WDWH�8QLYHUVLW\¶V�PLVVLRQ�WR�HGXFDWH�VWXGHQWV�WR�EHFRPH

SURGXFWLYH�FLWL]HQV�DQG�HQKDQFH�WKH�TXDOLW\�RI�OLIH�RI�WKH�FLWL]HQV�RI�,QGLDQD�E\�SUHSDULQJ�WHFKQLFDO�SURIHVVLRQDOV�IRU

EXVLQHVV�DQG�LQGXVWU\�WKURXJK�D�EDODQFHG�FXUULFXOXP�

2XWFRPHV�/LEUDU\

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ
WHFKQRORJ\�DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

2XWFRPH 0DSSLQJ

6/2�D��$SSURSULDWH�PDVWHU\�RI�WHFKV��VNLOOV��DQG�WRROV
DQ�DSSURSULDWH�PDVWHU\�RI�WKH�NQRZOHGJH��WHFKQLTXHV��VNLOOV�
DQG�PRGHUQ�WRROV�RI�WKH�0(7�GLVFLSOLQH

1R�0DSSLQJ �

6/2�E��$SSO\�FXUUHQW�NQRZOHGJH��DGDSW�WR�HPHUJLQJ
DSSOLFDWLRQV
DQ�DELOLW\�WR�DSSO\�FXUUHQW�NQRZOHGJH�DQG�DGDSW�WR�HPHUJLQJ
DSSOLFDWLRQV�RI�PDWKHPDWLFV��VFLHQFH��HQJLQHHULQJ��DQG
WHFKQRORJ\�

1R�0DSSLQJ �

6/2�F��&RQGXFW��DQDO\]H�DQG�LQWHUSUHW�H[SHULPHQWV
DQ�DELOLW\�WR�FRQGXFW��DQDO\]H�DQG�LQWHUSUHW�H[SHULPHQWV��DQG
DSSO\�H[SHULPHQWDO�UHVXOWV�WR�LPSURYH�SURFHVVHV�

1R�0DSSLQJ �

6/2�G��$SSO\�FUHDWLYLW\�LQ�WKH�GHVLJQ�RI�V\VWHPV
DQ�DELOLW\�WR�DSSO\�FUHDWLYLW\�LQ�WKH�GHVLJQ�RI�V\VWHPV�
FRPSRQHQWV��RU�SURFHVVHV�DSSURSULDWH�WR�WKH�0(7�SURJUDP
HGXFDWLRQDO�REMHFWLYH�

1R�0DSSLQJ �

6/2�I��,GHQWLI\��DQDO\]H�DQG�VROYH�WHFKQLFDO�SUREOHPV
DQ�DELOLW\�WR�LGHQWLI\��DQDO\]H�DQG�VROYH�WHFKQLFDO��FORVH�HQGHG
DQDO\VLV�DQG�RSHQ�HQGHG�GHVLJQ��SUREOHPV�

)RXQGDWLRQDO�6WXGLHV�����&ULWLFDOO\�HYDOXDWH�WKH�LGHDV�RI
RWKHUV�

�

32����'HYHORS��VLPXODWH��DQG�DQDO\]H�PHFKDQLFDO
V\VWHPV
'HYHORS��VLPXODWH��DQG�DQDO\]H�PHFKDQLFDO
FRPSRQHQWV�V\VWHPV�XVLQJ�FRPSXWHU�DLGHG�GHVLJQ�DQG�DQDO\VLV
WRROV�

1R�0DSSLQJ �

32����6HOHFW�HQJLQHHULQJ�PDWHULDOV
6HOHFW�HQJLQHHULQJ�PDWHULDOV�IRU�VSHFLILF�DSSOLFDWLRQV�

1R�0DSSLQJ �

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

2

https://folio.taskstream.com/Folio/


�

32����,GHQWLI\�DQG�LQVSHFW�WROHUDQFHV
,GHQWLI\�DQG�LQVSHFW�WROHUDQFHV�LQ�PHFKDQLFDO�SDUWV�DQG
DVVHPEOLHV�

1R�0DSSLQJ �

32����0DQDJH�GHVLJQ�ZRUN�SURFHVVHV�
0DQDJH�GHVLJQ�ZRUN�SURFHVVHV�

1R�0DSSLQJ �

32����,PSOHPHQW�GHVLJQ�DQG�SURGXFH�SDUWV�
,PSOHPHQW�GHVLJQ�DQG�SURGXFH�SDUWV�

1R�0DSSLQJ �

32����(VWLPDWH�FRVW�DQG�PDQDJH�HQJLQHHULQJ�SURMHFWV�
(VWLPDWH�FRVW�DQG�PDQDJH�HQJLQHHULQJ�SURMHFWV�

1R�0DSSLQJ �

32����$QDO\]H�SODQ�V\VWHP¶V�FRQWURO�DQG�LQWHJUDWLRQ�
5HFRJQL]H�WKH�QHHG�DQG�DQDO\]H�SODQ�WKH�UHTXLUHPHQW�IRU
V\VWHP¶V�FRQWURO�DQG�LQWHJUDWLRQ�

1R�0DSSLQJ �

32����3URYLGH�DQ�LQWHJUDWHG�HGXFDWLRQDO�H[SHULHQFH
3URYLGH�DQ�LQWHJUDWHG�HGXFDWLRQDO�H[SHULHQFH�WKDW�GHYHORSV�WKH
DELOLW\�RI�VWXGHQWV�WR�DSSO\�SHUWLQHQW�NQRZOHGJH�WR�VROYLQJ
SUREOHPV�LQ�0(7�VSHFLDOW\�

1R�0DSSLQJ �

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����5HPDLQ�WHFKQLFDOO\�FXUUHQW�ZLWK�FRQWLQXRXV�OHDUQLQJ
5HPDLQ�WHFKQLFDOO\�FXUUHQW�DQG�DGDSW�WR�UDSLGO\�FKDQJLQJ�WHFKQRORJLHV�WKURXJK�VHOI�LPSURYHPHQW�ZLWK�FRQWLQXRXV�OHDUQLQJ�RU�SRVW�
JUDGXDWH�HGXFDWLRQ�

2XWFRPH 0DSSLQJ

6/2�K��(QJDJH�LQ�OLIHORQJ�OHDUQLQJ�
D�UHFRJQLWLRQ�RI�WKH�QHHG�IRU��DQG�DQ�DELOLW\�WR�HQJDJH�LQ
OLIHORQJ�OHDUQLQJ�

1R�0DSSLQJ �

6/2�N��4XDOLW\��WLPHOLQHVV��DQG�FRQWLQXRXV�LPSURYHPHQW
D�FRPPLWPHQW�WR�TXDOLW\��WLPHOLQHVV��DQG�FRQWLQXRXV
LPSURYHPHQW�

1R�0DSSLQJ �

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����'HPRQVWUDWH�LQGHSHQGHQW�WKLQNLQJ��VHOI�PDQDJHPHQW��DQG
IXQFWLRQLQJ�HIIHFWLYHO\�LQ�WHDP�RULHQWHG�DFWLYLWLHV
'HPRQVWUDWH�LQGHSHQGHQW�WKLQNLQJ��VHOI�PDQDJHPHQW��DQG�IXQFWLRQLQJ�HIIHFWLYHO\�LQ�WHDP�RULHQWHG�DQG�RSHQ�HQGHG�DFWLYLWLHV�LQ
DQ�LQGXVWULDO�HQYLURQPHQW�

2XWFRPH 0DSSLQJ

6/2�H��$Q�DELOLW\�WR�IXQFWLRQ�HIIHFWLYHO\�RQ�WHDPV
DQ�DELOLW\�WR�IXQFWLRQ�HIIHFWLYHO\�RQ�WHDPV�

1R�0DSSLQJ �

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����&RPPXQLFDWH�HIIHFWLYHO\�LQ�RUDO��ZULWWHQ��DQG�JUDSKLFDO�IRUPV�

2XWFRPH 0DSSLQJ

6/2�J��&RPPXQLFDWH�WKURXJK�HQJLQHHULQJ�GUDZLQJV�
UHSRUWV
DQ�DELOLW\�WR�FRPPXQLFDWH�HIIHFWLYHO\�WKURXJK�HQJLQHHULQJ
GUDZLQJV��ZULWWHQ�UHSRUWV��RU�RUDO�SUHVHQWDWLRQV�

)RXQGDWLRQDO�6WXGLHV������([SUHVV�WKHPVHOYHV�HIIHFWLYHO\�
SURIHVVLRQDOO\��DQG�SHUVXDVLYHO\�ERWK�RUDOO\�DQG�LQ�ZULWLQJ�

�

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����3HUIRUP�HWKLFDOO\�DQG�SURIHVVLRQDOO\�LQ�EXVLQHVV��LQGXVWU\��DQG
VRFLHW\�

2XWFRPH 0DSSLQJ

6/2�L��XQGHUVWDQG�SURIHVVLRQDO��HWKLFDO��VRFLDO
UHVSRQVLELOLW\
DQ�DELOLW\�WR�XQGHUVWDQG�SURIHVVLRQDO��HWKLFDO�DQG�VRFLDO
UHVSRQVLELOLWLHV�

1R�0DSSLQJ �

3URJUDP�2XWFRPHV�$VVHVVPHQW
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3URJUDP�(GXFDWLRQDO�2EMHFWLYH����'HYHORS�OHDGHUVKLS�VNLOOV�DQG�UHVSRQVLELOLW\�LQ�WKHLU�FKRVHQ�FDUHHU
ILHOG�

2XWFRPH 0DSSLQJ

6/2�H��$Q�DELOLW\�WR�IXQFWLRQ�HIIHFWLYHO\�RQ�WHDPV�
DQ�DELOLW\�WR�IXQFWLRQ�HIIHFWLYHO\�RQ�WHDPV�

1R�0DSSLQJ �

3URJUDP�(GXFDWLRDQO�2EMHFWLYH����8QGHUVWDQG�JOREDO�LVVXHV�DQG�WKH�LPSDFW�RI�WHFKQRORJ\�DQG
HQJLQHHULQJ�VROXWLRQV
8QGHUVWDQG�JOREDO�LVVXHV�DQG�WKH�LPSDFW�RI�WHFKQRORJ\�DQG�HQJLQHHULQJ�VROXWLRQV�RQ�WKH�VRFLHW\�DQG�HQYLURQPHQW�

2XWFRPH 0DSSLQJ

6/2�M��$�UHVSHFW�IRU�GLYHUVLW\
D�UHVSHFW�IRU�GLYHUVLW\�DQG�D�NQRZOHGJH�RI�FRQWHPSRUDU\
SURIHVVLRQDO��VRFLHWDO�DQG�JOREDO�LVVXHV�

1R�0DSSLQJ �

�

&XUULFXOXP�0DS

$FWLYH�&XUULFXOXP�0DSV�
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\��6HH�DSSHQGL[�
$OLJQPHQW�6HW��%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
&UHDWHG���������������������DP�&67
/DVW�0RGLILHG���������������������SP�&67

�

�

&RPPXQLFDWLRQ�RI�2XWFRPHV

7KH�0(7�SURJUDP
V�HGXFDWLRQDO�REMHFWLYHV�DUH�SXEOLVKHG�LQ�WKH�XQLYHUVLW\
V�RQOLQH�FDWDORJ�DQG�WKH�GHSDUWPHQW�ZHE�VLWH
DQG�DUH�SRVWHG�RQ�WKH�0(7�GLVSOD\�ERDUG�

:HE�/LQNV�

�� 0(7�(GXFDWLRQDO�2EMHFWLYHV�DQG�3URJUDP�2XWFRPHV

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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$UFKLYH��7KLV�DUHD�LV�WR�EH�XVHG�IRU�DUFKLYLQJ�SUH�7DVN6WUHDP�DVVHVVPHQW�GDWD
DQG�IRU�FXUUHQW�GRFXPHQWV��

�

$UFKLYH

)LOH�$WWDFKPHQWV�

�� 0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\�3URJUDP���6HH�DSSHQGL[�
0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\�3URJUDP�$VVHVVPHQW�3ODQ

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�I��,GHQWLI\�
DQDO\]H�DQG�VROYH
WHFKQLFDO�SUREOHPV
DQ�DELOLW\�WR�LGHQWLI\�
DQDO\]H�DQG�VROYH�WHFKQLFDO
�FORVH�HQGHG�DQDO\VLV�DQG
RSHQ�HQGHG�GHVLJQ�
SUREOHPV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�6WXGHQW�6XUYH\�SGI��$GREH�$FUREDW�'RFXPHQW���6HH�DSSHQGL[�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�������������������������DQG�����DUH
FROOHFWHG�DQG�WKH�TXDOLW\�RI�WKH�VDPSOHV�LV�VDWLVIDFWRU\��EDVHG�RQ�WKH�UXEULF�FUHDWHG�IRU�HDFK�FRXUVH

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

32����'HYHORS�
VLPXODWH��DQG�DQDO\]H
PHFKDQLFDO�V\VWHPV
'HYHORS��VLPXODWH��DQG
DQDO\]H�PHFKDQLFDO
FRPSRQHQWV�V\VWHPV�XVLQJ
FRPSXWHU�DLGHG�GHVLJQ�DQG
DQDO\VLV�WRROV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

32����6HOHFW
HQJLQHHULQJ�PDWHULDOV
6HOHFW�HQJLQHHULQJ
PDWHULDOV�IRU�VSHFLILF
DSSOLFDWLRQV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

32����,GHQWLI\�DQG
LQVSHFW�WROHUDQFHV
,GHQWLI\�DQG�LQVSHFW
WROHUDQFHV�LQ�PHFKDQLFDO
SDUWV�DQG�DVVHPEOLHV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��(YDOXDWH�VWXGHQW�ZRUN�XVLQJ�UXEULF�RQ�WUDLQLQJ�SRUJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����'HPRQVWUDWH�LQGHSHQGHQW�WKLQNLQJ��VHOI�PDQDJHPHQW��DQG
IXQFWLRQLQJ�HIIHFWLYHO\�LQ�WHDP�RULHQWHG�DFWLYLWLHV
'HPRQVWUDWH�LQGHSHQGHQW�WKLQNLQJ��VHOI�PDQDJHPHQW��DQG�IXQFWLRQLQJ�HIIHFWLYHO\�LQ�WHDP�RULHQWHG�DQG�RSHQ�HQGHG�DFWLYLWLHV�LQ�DQ
LQGXVWULDO�HQYLURQPHQW�

6/2�H��$Q�DELOLW\�WR
IXQFWLRQ�HIIHFWLYHO\�RQ
WHDPV

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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DQ�DELOLW\�WR�IXQFWLRQ
HIIHFWLYHO\�RQ�WHDPV�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�I��,GHQWLI\�
DQDO\]H�DQG�VROYH
WHFKQLFDO�SUREOHPV
DQ�DELOLW\�WR�LGHQWLI\�
DQDO\]H�DQG�VROYH�WHFKQLFDO
�FORVH�HQGHG�DQDO\VLV�DQG
RSHQ�HQGHG�GHVLJQ�
SUREOHPV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO�������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV���7KH�$VVHVVPHQW�)LQGLQJV�DQG�$FWLRQ�3ODQ�GRFXPHQW�DWWDFKHG�EHORZ

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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FRQWDLQV�DOO�ILQGLQJV�IRU���������DQG�KDV�EHHQ�XSORDGHG�RQO\�LQ�WKLV�DUHD�

6XEVWDQWLDWLQJ�(YLGHQFH�

0(7�$VVHVVPHQW�)LQGLQJ�DQG�$FWLRQ�3ODQB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�6WXGHQW�6XUYH\�SGI��$GREH�$FUREDW�'RFXPHQW���6HH�DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��2Q�D�VFDOH�IURP�����WR������SOHDVH�UDWH�KRZ�ZHOO�WKLV�FRXUVH�KDV�KHOSHG
\RX�WR�SHUIRUP�WKH�IROORZLQJ�RXWFRPHV��
�� �9HU\�GLVVDWLVILHG���� �9HU\�VDWLVILHG���,I�DQ\WKLQJ�LV�QRW�DSSOLFDEOH�WR�WKLV�FRXUVH��FKHFN�
1$�


,Q�6SULQJ����������VWXGHQWV�FRPSOHWHG�WKH�VXUYH\�LQ�0(7������������������������������������DQG
�����

4����7KH�%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZDV�������

4����7KH�%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZDV�������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�������������������������DQG�����DUH
FROOHFWHG�DQG�WKH�TXDOLW\�RI�WKH�VDPSOHV�LV�VDWLVIDFWRU\��EDVHG�RQ�WKH�UXEULF�FUHDWHG�IRU�HDFK�FRXUVH

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG���� �

6XPPDU\�RI�)LQGLQJV��$QDO\VLV�5XEULF��IRU�DVVLJQPHQWV�SURMHFWV�UHTXLULQJ
D�SURFHVV�IRUPXODWLRQ�WR�JHW�UHVXOWV���0(7���������������������������

1LQH�VWXGHQW�ZRUN�VDPSOHV�ZHUH�HYDOXDWHG�DFFRUGLQJ�WR�WKH�UXEULF��5HVXOWV�VKRZV�WKDW�IRU�HDFK�RI
WKH�ILYH�WUDLWV�
3RRU� ��
$FFHSWDEOH� ��
([FHOOHQW� ��

5HSRUW�5XEULF��IRU�6HQLRU�3URMHFW�LQ�,QGXVWULDO�7HFKQRORJ\���0(7�����

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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3RRU� ��
$FFHSWDEOH� ��
([FHOOHQW� ��

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

32����'HYHORS�
VLPXODWH��DQG�DQDO\]H
PHFKDQLFDO�V\VWHPV
'HYHORS��VLPXODWH��DQG
DQDO\]H�PHFKDQLFDO
FRPSRQHQWV�V\VWHPV�XVLQJ
FRPSXWHU�DLGHG�GHVLJQ�DQG
DQDO\VLV�WRROV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��2Q�D�VFDOH�IURP�����WR������SOHDVH�UDWH�KRZ�ZHOO�WKLV�FRXUVH�KDV�KHOSHG
\RX�WR�SHUIRUP�WKH�IROORZLQJ�RXWFRPHV��
�� �9HU\�GLVVDWLVILHG���� �9HU\�VDWLVILHG���,I�DQ\WKLQJ�LV�QRW�DSSOLFDEOH�WR�WKLV�FRXUVH��FKHFN�
1$�


,Q�6SULQJ����������VWXGHQWV�FRPSOHWHG�WKH�VXUYH\�LQ�0(7�����DQG������

4�����7KH�%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZDV�������

4�����7KH�%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZDV�������

4�����7KH�%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZDV�������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

6XPPDU\�RI�)LQGLQJV��$QDO\VLV�5XEULF��IRU�DVVLJQPHQWV�SURMHFWV�UHTXLULQJ
D�SURFHVV�IRUPXODWLRQ�WR�JHW�UHVXOWV���0(7���������������������������

1LQH�VWXGHQW�ZRUN�VDPSOHV�ZHUH�HYDOXDWHG�DFFRUGLQJ�WR�WKH�UXEULF��5HVXOWV�VKRZV�WKDW�IRU�HDFK�RI
WKH�ILYH�WUDLWV�
3RRU� ��

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�

$FFHSWDEOH� ��
([FHOOHQW� ��

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

32����6HOHFW
HQJLQHHULQJ�PDWHULDOV
6HOHFW�HQJLQHHULQJ
PDWHULDOV�IRU�VSHFLILF
DSSOLFDWLRQV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��2Q�D�VFDOH�IURP�����WR������SOHDVH�UDWH�KRZ�ZHOO�WKLV�FRXUVH�KDV�KHOSHG
\RX�WR�SHUIRUP�WKH�IROORZLQJ�RXWFRPHV��
�� �9HU\�GLVVDWLVILHG���� �9HU\�VDWLVILHG���,I�DQ\WKLQJ�LV�QRW�DSSOLFDEOH�WR�WKLV�FRXUVH��FKHFN�
1$�


,Q�)DOO����������VWXGHQWV�FRPSOHWHG�WKH�VXUYH\�LQ�0(7���������������DQG������

4�����7KH�%HPFKPDUN��$YHUDJH�VFRUH�RQ�WKH�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

6XPPDU\�RI�)LQGLQJV��$QDO\VLV�5XEULF��IRU�DVVLJQPHQWV�SURMHFWV�UHTXLULQJ
D�SURFHVV�IRUPXODWLRQ�WR�JHW�UHVXOWV���0(7���������������������������

1LQH�VWXGHQW�ZRUN�VDPSOHV�ZHUH�HYDOXDWHG�DFFRUGLQJ�WR�WKH�UXEULF��5HVXOWV�VKRZV�WKDW�IRU�HDFK�RI
WKH�ILYH�WUDLWV�
3RRU� ��
$FFHSWDEOH� ��
([FHOOHQW� ��

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�

32����,GHQWLI\�DQG
LQVSHFW�WROHUDQFHV
,GHQWLI\�DQG�LQVSHFW
WROHUDQFHV�LQ�PHFKDQLFDO
SDUWV�DQG�DVVHPEOLHV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��,Q�)DOO����������VWXGHQWV�FRPSOHWHG�WKH�VXUYH\�LQ�0(7���������������DQG
�����

4�����7KH�DYHUDJH�RI�WKH�UHVSRQVHV�ZDV��������$9*�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV���2Q�D�VFDOH�IURP�����WR������SOHDVH�UDWH�KRZ�ZHOO�WKLV�FRXUVH�KDV�KHOSHG�\RX
WR�SHUIRUP�WKH�IROORZLQJ�RXWFRPHV��
�� �9HU\�GLVVDWLVILHG���� �9HU\�VDWLVILHG���,I�DQ\WKLQJ�LV�QRW�DSSOLFDEOH�WR�WKLV�FRXUVH��FKHFN�
1$�


�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��(YDOXDWH�VWXGHQW�ZRUN�XVLQJ�UXEULF�RQ�WUDLQLQJ�SRUJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

6XPPDU\�RI�)LQGLQJV��$QDO\VLV�5XEULF��IRU�DVVLJQPHQWV�SURMHFWV�UHTXLULQJ
D�SURFHVV�IRUPXODWLRQ�WR�JHW�UHVXOWV���0(7���������������������������

1LQH�VWXGHQW�ZRUN�VDPSOHV�ZHUH�HYDOXDWHG�DFFRUGLQJ�WR�WKH�UXEULF��5HVXOWV�VKRZV�WKDW�IRU�HDFK�RI
WKH�ILYH�WUDLWV�
3RRU� ��
$FFHSWDEOH� ��
([FHOOHQW� ��

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����'HPRQVWUDWH�LQGHSHQGHQW�WKLQNLQJ��VHOI�PDQDJHPHQW��DQG
IXQFWLRQLQJ�HIIHFWLYHO\�LQ�WHDP�RULHQWHG�DFWLYLWLHV
'HPRQVWUDWH�LQGHSHQGHQW�WKLQNLQJ��VHOI�PDQDJHPHQW��DQG�IXQFWLRQLQJ�HIIHFWLYHO\�LQ�WHDP�RULHQWHG�DQG�RSHQ�HQGHG�DFWLYLWLHV�LQ�DQ

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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LQGXVWULDO�HQYLURQPHQW�

6/2�H��$Q�DELOLW\�WR
IXQFWLRQ�HIIHFWLYHO\�RQ
WHDPV
DQ�DELOLW\�WR�IXQFWLRQ
HIIHFWLYHO\�RQ�WHDPV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO�������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��2Q�D�VFDOH�IURP�����WR������SOHDVH�UDWH�KRZ�ZHOO�WKLV�FRXUVH�KDV�KHOSHG
\RX�WR�SHUIRUP�WKH�IROORZLQJ�RXWFRPHV��
�� �9HU\�GLVVDWLVILHG���� �9HU\�VDWLVILHG���,I�DQ\WKLQJ�LV�QRW�DSSOLFDEOH�WR�WKLV�FRXUVH��FKHFN�
1$�


,Q�6SULQJ����������VWXGHQWV�FRPSOHWHG�WKH�VXUYH\�LQ�0(7���������������DQG������

4����%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV���2Q�D�VFDOH�IURP�����WR������SOHDVH�UDWH�KRZ�ZHOO�WKLV�FRXUVH�KDV�KHOSHG�\RX
WR�SHUIRUP�WKH�IROORZLQJ�RXWFRPHV��
�� �9HU\�GLVVDWLVILHG���� �9HU\�VDWLVILHG���,I�DQ\WKLQJ�LV�QRW�DSSOLFDEOH�WR�WKLV�FRXUVH��FKHFN�
1$�


�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG���� �

6XPPDU\�RI�)LQGLQJV��$QDO\VLV�5XEULF��IRU�DVVLJQPHQWV�SURMHFWV�UHTXLULQJ
D�SURFHVV�IRUPXODWLRQ�WR�JHW�UHVXOWV���0(7���������������������������

1LQH�VWXGHQW�ZRUN�VDPSOHV�ZHUH�HYDOXDWHG�DFFRUGLQJ�WR�WKH�UXEULF��5HVXOWV�VKRZV�WKDW�IRU�HDFK�RI
WKH�ILYH�WUDLWV�
3RRU� ��
$FFHSWDEOH� ��
([FHOOHQW� ��

5HSRUW�5XEULF��IRU�6HQLRU�3URMHFW�LQ�,QGXVWULDO�7HFKQRORJ\���0(7�����
3RRU� ��
$FFHSWDEOH� ��
([FHOOHQW� ��

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���*RRG��1R�DFWLRQ

5HIOHFWLRQV�1RWHV��

�

2YHUDOO�5HFRPPHQGDWLRQV

1R�WH[W�VSHFLILHG

2YHUDOO�5HIOHFWLRQ

1R�WH[W�VSHFLILHG

�

$FWLRQ�3ODQ
$FWLRQV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

$FWLRQ�3ODQ

$FWLRQ�3ODQ $FWLRQ��&RQWLQXH�WR�PRQLWRU �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV
1R�VXSSRUWLQJ�)LQGLQJV�KDYH�EHHQ�OLQNHG�WR�WKLV�$FWLRQ�

�

$FWLRQ�'HWDLOV��6WXGHQW�DQG�IDFXOW\�VXUYH\�UHVSRQVHV�DQG�VWXGHQW�DFKLHYHPHQW�RQ�ZRUN�VDPSOHV
VDWLVIDFWRU\��&RQWLQXH�WR�PRQLWRU�DQG�UHDVVHVV�LQ�WKUHH�\HDUV�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���5HDVVHVV�LQ��������

.H\�5HVSRQVLEOH�3HUVRQQHO��0(7�3URJUDP�'LUHFWRU

0HDVXUHV��RXWFRPHV�GDWD�FROOHFWHG��DQDO\]HG��DQG�UHSRUWHG

5HVRXUFH�$OORFDWLRQV��QRQH

3ULRULW\��0HGLXP

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

$FWLRQ�3ODQ

$FWLRQ�3ODQ $FWLRQ��&RQWLQXH�WR�PRQLWRU �

�

$FWLRQ�'HWDLOV��6WXGHQW�DQG�IDFXOW\�VXUYH\�UHVSRQVHV�DQG�VWXGHQW�DFKLHYHPHQW�RQ�ZRUN�VDPSOHV
VDWLVIDFWRU\��&RQWLQXH�WR�PRQLWRU�DQG�UHDVVHVV�LQ�WKUHH�\HDUV�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���5HDVVHVV�LQ��������

.H\�5HVSRQVLEOH�3HUVRQQHO��0(7�3URJUDP�'LUHFWRU

0HDVXUHV��RXWFRPHV�GDWD�FROOHFWHG��DQDO\]HG��DQG�UHSRUWHG

5HVRXUFH�$OORFDWLRQV��QRQH

3ULRULW\��0HGLXP

6WDWXV�IRU�&RQWLQXH�WR�PRQLWRU �

&XUUHQW�6WDWXV��&RPSOHWHG

5HVRXUFH�$OORFDWLRQ�V��6WDWXV�

1H[W�6WHSV�$GGLWLRQDO�,QIRUPDWLRQ��FRQWLQXH�WR�PRQLWRU�DQG�UHDVVHVV�LQ�WKUHH�\HDUV

6WDWXV�6XPPDU\

FRQWLQXH�WR�PRQLWRU�DQG�UHDVVHVV�LQ�WKUHH�\HDUV

6XPPDU\�RI�1H[W�6WHSV

1R�WH[W�VSHFLILHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�D��$SSURSULDWH
PDVWHU\�RI�WHFKV�
VNLOOV��DQG�WRROV
DQ�DSSURSULDWH�PDVWHU\�RI
WKH�NQRZOHGJH��WHFKQLTXHV�
VNLOOV��DQG�PRGHUQ�WRROV�RI
WKH�0(7�GLVFLSOLQH

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQW�3ODQB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH�DSSHQGL[�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7����

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

6/2�E��$SSO\�FXUUHQW
NQRZOHGJH��DGDSW�WR
HPHUJLQJ�DSSOLFDWLRQV
DQ�DELOLW\�WR�DSSO\�FXUUHQW
NQRZOHGJH�DQG�DGDSW�WR

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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NQRZOHGJH�DQG�DGDSW�WR
HPHUJLQJ�DSSOLFDWLRQV�RI
PDWKHPDWLFV��VFLHQFH�
HQJLQHHULQJ��DQG
WHFKQRORJ\�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7�����DQG
���

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

6/2�F��&RQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV
DQ�DELOLW\�WR�FRQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV��DQG�DSSO\
H[SHULPHQWDO�UHVXOWV�WR
LPSURYH�SURFHVVHV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG�0)*����
'LUHFW���6WXGHQW�$UWLIDFW

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7�����DQG
0)*����

7DUJHW�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�

�
,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

32����0DQDJH�GHVLJQ
ZRUN�SURFHVVHV�
0DQDJH�GHVLJQ
ZRUN�SURFHVVHV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7����

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����5HPDLQ�WHFKQLFDOO\�FXUUHQW�ZLWK�FRQWLQXRXV�OHDUQLQJ
5HPDLQ�WHFKQLFDOO\�FXUUHQW�DQG�DGDSW�WR�UDSLGO\�FKDQJLQJ�WHFKQRORJLHV�WKURXJK�VHOI�LPSURYHPHQW�ZLWK�FRQWLQXRXV�OHDUQLQJ�RU�SRVW�
JUDGXDWH�HGXFDWLRQ�

6/2�K��(QJDJH�LQ
OLIHORQJ�OHDUQLQJ�
D�UHFRJQLWLRQ�RI�WKH�QHHG
IRU��DQG�DQ�DELOLW\�WR
HQJDJH�LQ�OLIHORQJ�OHDUQLQJ�

0HDVXUH��+RPHZRUN�LQ�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��0HPEHUVKLS�LQ�SURIHVVLRQDO�VRFLHWLHV
,QGLUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��6WXGHQWV�ZLOO�EH�SROOHG�FRQFHUQLQJ�WKHLU�PHPEHUVKLS�LQ�SURIHVVLRQDO�VRFLHLWHV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6/2�N��4XDOLW\�
WLPHOLQHVV��DQG
FRQWLQXRXV
LPSURYHPHQW

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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D�FRPPLWPHQW�WR�TXDOLW\�
WLPHOLQHVV��DQG�FRQWLQXRXV
LPSURYHPHQW� �

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO��������6SULQJ�����DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��SURSRVLQJ�DQG�FRPPLWWLQJ�D�WLPHOLQH�WR�ILQLVK�VWHSV�RI�WKH�SURMHFW��LPSURYLQJ
TXDOLW\��FRQWLQXRXV�LPSURYHPHQW��IURP�SURSRVDO�SKDVH�WR�ILQDO�SKDVH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO��������6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����&RPPXQLFDWH�HIIHFWLYHO\�LQ�RUDO��ZULWWHQ��DQG�JUDSKLFDO�IRUPV�

6/2�J��&RPPXQLFDWH
WKURXJK�HQJLQHHULQJ
GUDZLQJV��UHSRUWV
DQ�DELOLW\�WR�FRPPXQLFDWH
HIIHFWLYHO\�WKURXJK
HQJLQHHULQJ�GUDZLQJV�
ZULWWHQ�UHSRUWV��RU�RUDO
SUHVHQWDWLRQV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ�����DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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�
,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�D��$SSURSULDWH
PDVWHU\�RI�WHFKV�
VNLOOV��DQG�WRROV
DQ�DSSURSULDWH�PDVWHU\�RI
WKH�NQRZOHGJH��WHFKQLTXHV�
VNLOOV��DQG�PRGHUQ�WRROV�RI
WKH�0(7�GLVFLSOLQH

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQW�3ODQB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH�DSSHQGL[�

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�6SULQJ������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV�����UHVSRQVHV�WR�WKH�VXUYH\�LQ�6SULQJ������
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4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7����

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

6/2�E��$SSO\�FXUUHQW
NQRZOHGJH��DGDSW�WR
HPHUJLQJ�DSSOLFDWLRQV
DQ�DELOLW\�WR�DSSO\�FXUUHQW
NQRZOHGJH�DQG�DGDSW�WR
HPHUJLQJ�DSSOLFDWLRQV�RI
PDWKHPDWLFV��VFLHQFH�
HQJLQHHULQJ��DQG
WHFKQRORJ\�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�6SULQJ������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

21

javascript:ToggleArrow('fgz6erhlhcfpzu')
javascript:ToggleArrow('kshbzqckzlfohlha')
javascript:ToggleArrow('uffvcwcbzcf0hk')
https://folio.taskstream.com/Folio/


�

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV�����UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7�����DQG
���

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG���� �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

6/2�F��&RQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV
DQ�DELOLW\�WR�FRQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV��DQG�DSSO\
H[SHULPHQWDO�UHVXOWV�WR
LPSURYH�SURFHVVHV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO�������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������
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5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�
7KHVH�)LQGLQJV�DUH�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�$FWLRQV�

&RQWLQXH�WR�PRQLWRU�/2�F
�$FWLRQ�3ODQ������������$VVHVVPHQW�&\FOH��

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV�����UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� ��������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�
7KHVH�)LQGLQJV�DUH�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�$FWLRQV�

&RQWLQXH�WR�PRQLWRU�/2�F
�$FWLRQ�3ODQ������������$VVHVVPHQW�&\FOH��

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG�0)*����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7�����DQG
0)*����

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG�0)*���� �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��
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�

�

32����0DQDJH�GHVLJQ
ZRUN�SURFHVVHV�
0DQDJH�GHVLJQ
ZRUN�SURFHVVHV�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��UXEULF�XVHG�WR�HYDOXDWH�VDPSOHV�RI�VWXGHQW�ZRUN�SURGXFHG�LQ�0(7����

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7���� �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����5HPDLQ�WHFKQLFDOO\�FXUUHQW�ZLWK�FRQWLQXRXV�OHDUQLQJ
5HPDLQ�WHFKQLFDOO\�FXUUHQW�DQG�DGDSW�WR�UDSLGO\�FKDQJLQJ�WHFKQRORJLHV�WKURXJK�VHOI�LPSURYHPHQW�ZLWK�FRQWLQXRXV�OHDUQLQJ�RU�SRVW�
JUDGXDWH�HGXFDWLRQ�

6/2�K��(QJDJH�LQ
OLIHORQJ�OHDUQLQJ�
D�UHFRJQLWLRQ�RI�WKH�QHHG
IRU��DQG�DQ�DELOLW\�WR
HQJDJH�LQ�OLIHORQJ�OHDUQLQJ�

0HDVXUH��+RPHZRUN�LQ�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�2XWFRPHV�$VVHVVPHQW
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� )LQGLQJV�IRU�+RPHZRUN�LQ�0(7���� �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��0HPEHUVKLS�LQ�SURIHVVLRQDO�VRFLHWLHV
,QGLUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��6WXGHQWV�ZLOO�EH�SROOHG�FRQFHUQLQJ�WKHLU�PHPEHUVKLS�LQ�SURIHVVLRQDO�VRFLHLWHV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�0HPEHUVKLS�LQ�SURIHVVLRQDO�VRFLHWLHV �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

6/2�N��4XDOLW\�
WLPHOLQHVV��DQG
FRQWLQXRXV
LPSURYHPHQW
D�FRPPLWPHQW�WR�TXDOLW\�
WLPHOLQHVV��DQG�FRQWLQXRXV
LPSURYHPHQW�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� ������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� ��������

7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�6SULQJ������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� ��������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�
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0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO��������6SULQJ�����DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV�����UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

���UHVSRQVHV�WR�WKH�VXUYH\�LQ�6SULQJ������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��SURSRVLQJ�DQG�FRPPLWWLQJ�D�WLPHOLQH�WR�ILQLVK�VWHSV�RI�WKH�SURMHFW��LPSURYLQJ
TXDOLW\��FRQWLQXRXV�LPSURYHPHQW��IURP�SURSRVDO�SKDVH�WR�ILQDO�SKDVH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO��������6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG���� �

6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����&RPPXQLFDWH�HIIHFWLYHO\�LQ�RUDO��ZULWWHQ��DQG�JUDSKLFDO�IRUPV�

6/2�J��&RPPXQLFDWH
WKURXJK�HQJLQHHULQJ
GUDZLQJV��UHSRUWV
DQ�DELOLW\�WR�FRPPXQLFDWH

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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HIIHFWLYHO\�WKURXJK
HQJLQHHULQJ�GUDZLQJV�
ZULWWHQ�UHSRUWV��RU�RUDO
SUHVHQWDWLRQV�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VXUYH\�RI�SURJUDP�IDFXOW\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�)DFXOW\�VXUYH\ �

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�6SULQJ������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��6HOHFWHG�LWHPV�IURP�VWXGHQW�VXUYH\

7DUJHW��%HQFKPDUN��$YHUDJH�VFRUH�RQ�VXUYH\��ZLOO�EH����

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ�����DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

)LQGLQJV�IRU�6WXGHQW�VXUYH\ �

6XPPDU\�RI�)LQGLQJV�����UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ�����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

5HVXOWV��7DUJHW�$FKLHYHPHQW��([FHHGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

0HDVXUH��6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

6XSSRUWLQJ�$WWDFKPHQWV�

0(7�$VVHVVPHQWB6WXGHQW�:RUN�5XEULFVB)���6S���SGI��$GREH�$FUREDW�'RFXPHQW���6HH
DSSHQGL[�

)LQGLQJV�IRU�6WXGHQW�ZRUN�VDPSOHV�IURP�0(7�����DQG���� �

3URJUDP�2XWFRPHV�$VVHVVPHQW
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6XPPDU\�RI�)LQGLQJV��'DWD�QRW�SURYLGHG

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

2YHUDOO�5HFRPPHQGDWLRQV

1R�WH[W�VSHFLILHG

2YHUDOO�5HIOHFWLRQ

1R�WH[W�VSHFLILHG

�

$FWLRQ�3ODQ
$FWLRQV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�F��&RQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV
DQ�DELOLW\�WR�FRQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV��DQG�DSSO\
H[SHULPHQWDO�UHVXOWV�WR
LPSURYH�SURFHVVHV�

$FWLRQ��&RQWLQXH�WR�PRQLWRU�/2�F �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV

)LQGLQJV�IRU�)DFXOW\�VXUYH\
�$VVHVVPHQW�3ODQ�DQG�$VVHVVPHQW�)LQGLQJV������������$VVHVVPHQW�&\FOH�

6XPPDU\�RI�)LQGLQJV��7KUHH�UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO�������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

)LQGLQJV�IRU�6WXGHQW�VXUYH\
�$VVHVVPHQW�3ODQ�DQG�$VVHVVPHQW�)LQGLQJV������������$VVHVVPHQW�&\FOH�

6XPPDU\�RI�)LQGLQJV�����UHVSRQVHV�WR�WKH�VXUYH\�LQ�)DOO������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� ��������

4XHVWLRQ����%HQFKPDUN��$YHUJDJH�6FRUH�RQ�VXUYH\�� �������

$FWLRQ�'HWDLOV��'DWH��1RY����WK������
6XEMHFW��0(7�IDFXOW\�PHHWLQJ
/RFDWLRQ��$(70�'HSW��2IILFH
3UHVHQW�)DFXOWLHV��$IIDQ�%DGDU��7RGG�$OEHUWV��DQG�0HKUDQ�6KDKKRVVHLQL

0HKUDQ�SUHVHQWHG�WKH�DVVHVVPHQW�GDWD�IURP�0(7�VWXGHQWV�DQG�IDFXOWLHV�IRU�WKH���������F\FOH��$OO
WKH�DVVHVVPHQW�UHVXOWV�VKRZHG�WKDW�WKH�VWXGHQWV�DQG�IDFXOWLHV�DFKLHYHG�WKH�WDUJHW�H[FHSW�RQH
OHDUQLQJ�RXWFRPH��/2�F��7KHVH�/2�VFRUHV�ZHUH�����������DQG������ZKHUHDV�WKH�DYHUDJH�QHHGHG
VFRUH�RQ�WKH�VXUYH\�LV������
,Q�WKH�SUHYLRXV�F\FOHV��WKH�WDUJHW�ZDV�PHW�IRU�WKLV�RXWFRPH�DVVHVVPHQW��)DFXOW\�GLVFXVVHG�WKDW�WKLV
F\FOH�DVVHVVPHQW�PLJKW�EH�MXVW�RQH�RI�D�NLQG��,W�LV�EHWWHU�WR�ZDLW�IRU�WKH�QH[W�DVVHVVPHQW�F\FOH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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� EHIRUH�ZH�GHFLGH�WR�UHFRPPHQG�DQ\�DFWLRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\��0HGLXP

�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�F��&RQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV
DQ�DELOLW\�WR�FRQGXFW�
DQDO\]H�DQG�LQWHUSUHW
H[SHULPHQWV��DQG�DSSO\
H[SHULPHQWDO�UHVXOWV�WR
LPSURYH�SURFHVVHV�

$FWLRQ��&RQWLQXH�WR�PRQLWRU�/2�F �

�

$FWLRQ�'HWDLOV��'DWH��1RY����WK������
6XEMHFW��0(7�IDFXOW\�PHHWLQJ
/RFDWLRQ��$(70�'HSW��2IILFH
3UHVHQW�)DFXOWLHV��$IIDQ�%DGDU��7RGG�$OEHUWV��DQG�0HKUDQ�6KDKKRVVHLQL

0HKUDQ�SUHVHQWHG�WKH�DVVHVVPHQW�GDWD�IURP�0(7�VWXGHQWV�DQG�IDFXOWLHV�IRU�WKH���������F\FOH��$OO
WKH�DVVHVVPHQW�UHVXOWV�VKRZHG�WKDW�WKH�VWXGHQWV�DQG�IDFXOWLHV�DFKLHYHG�WKH�WDUJHW�H[FHSW�RQH
OHDUQLQJ�RXWFRPH��/2�F��7KHVH�/2�VFRUHV�ZHUH�����������DQG������ZKHUHDV�WKH�DYHUDJH�QHHGHG
VFRUH�RQ�WKH�VXUYH\�LV������
,Q�WKH�SUHYLRXV�F\FOHV��WKH�WDUJHW�ZDV�PHW�IRU�WKLV�RXWFRPH�DVVHVVPHQW��)DFXOW\�GLVFXVVHG�WKDW�WKLV
F\FOH�DVVHVVPHQW�PLJKW�EH�MXVW�RQH�RI�D�NLQG��,W�LV�EHWWHU�WR�ZDLW�IRU�WKH�QH[W�DVVHVVPHQW�F\FOH
EHIRUH�ZH�GHFLGH�WR�UHFRPPHQG�DQ\�DFWLRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\��0HGLXP

6WDWXV�IRU�&RQWLQXH�WR�PRQLWRU�/2�F �

1R�6WDWXV�$GGHG

6WDWXV�6XPPDU\

1R�WH[W�VSHFLILHG

6XPPDU\�RI�1H[W�6WHSV

3URJUDP�2XWFRPHV�$VVHVVPHQW
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1R�WH[W�VSHFLILHG
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����6ROYH�WHFKQLFDO�SUREOHPV
$SSO\�WKH�ODWHVW�WHFKQRORJ\�DQG�HQJLQHHULQJ�WRROV�WR�VROYH�WHFKQLFDO�SUREOHPV�LQ�WKH�SUDFWLFH�RI�PHFKDQLFDO�HQJLQHHULQJ�WHFKQRORJ\
DQG�UHODWHG�LQWHUGLVFLSOLQDU\�ILHOGV�

6/2�G��$SSO\�FUHDWLYLW\
LQ�WKH�GHVLJQ�RI
V\VWHPV
DQ�DELOLW\�WR�DSSO\�FUHDWLYLW\
LQ�WKH�GHVLJQ�RI�V\VWHPV�
FRPSRQHQWV��RU�SURFHVVHV
DSSURSULDWH�WR�WKH�0(7
SURJUDP�HGXFDWLRQDO
REMHFWLYH�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6DPSOH�RI�VWXGHQW�ZRUN�IURP�0(7�����DQG�����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

32����,PSOHPHQW
GHVLJQ�DQG�SURGXFH
SDUWV�
,PSOHPHQW�GHVLJQ�DQG
SURGXFH�SDUWV�

0HDVXUH��6DPSOH�VWXGHQW�ZRUN�IURP�0(7�����DQG�0)*�����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

32����(VWLPDWH�FRVW
DQG�PDQDJH
HQJLQHHULQJ�SURMHFWV�
(VWLPDWH�FRVW�DQG�PDQDJH
HQJLQHHULQJ�SURMHFWV�

0HDVXUH��6DPSOH�VWXGHQW�ZRUN�IURP�0(7�����DQG�����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

32����$QDO\]H�SODQ
V\VWHP¶V�FRQWURO�DQG
LQWHJUDWLRQ�
5HFRJQL]H�WKH�QHHG�DQG
DQDO\]H�SODQ�WKH
UHTXLUHPHQW�IRU�V\VWHP¶V
FRQWURO�DQG�LQWHJUDWLRQ�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6DPSOH�VWXGHQW�ZRUN�IURP�(&7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

32����3URYLGH�DQ
LQWHJUDWHG�HGXFDWLRQDO
H[SHULHQFH
3URYLGH�DQ�LQWHJUDWHG
HGXFDWLRQDO�H[SHULHQFH
WKDW�GHYHORSV�WKH�DELOLW\�RI
VWXGHQWV�WR�DSSO\�SHUWLQHQW
NQRZOHGJH�WR�VROYLQJ
SUREOHPV�LQ�0(7�VSHFLDOW\�

0HDVXUH��)DFXOW\�VXUYH\�
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�2XWFRPHV�$VVHVVPHQW
%6�LQ�0HFKDQLFDO�(QJLQHHULQJ�7HFKQRORJ\
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0HDVXUH��6DPSOH�RI�VWXGHQW�ZRUN�IURP�0(7����
'LUHFW���6WXGHQW�$UWLIDFW

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���6SULQJ������DQG�HYHU\�WKUHH�\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�(GXFDWLRQDO�2EMHFWLYH����3HUIRUP�HWKLFDOO\�DQG�SURIHVVLRQDOO\�LQ�EXVLQHVV��LQGXVWU\��DQG
VRFLHW\�

6/2�L��XQGHUVWDQG
SURIHVVLRQDO��HWKLFDO�
VRFLDO�UHVSRQVLELOLW\
DQ�DELOLW\�WR�XQGHUVWDQG
SURIHVVLRQDO��HWKLFDO�DQG
VRFLDO�UHVSRQVLELOLWLHV�

0HDVXUH��)DFXOW\�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\���\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

0HDVXUH��6WXGHQW�VXUYH\
,QGLUHFW���6XUYH\

�

�

'HWDLOV�'HVFULSWLRQ��5XEULF�RQ�WUDLQLQJ�SURJUDP

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���)DOO������DQG�HYHU\���\HDUV�WKHUHDIWHU

5HVSRQVLEOH�,QGLYLGXDO�V���0(7�SURJUDP�FRRUGLQDWRU

3URJUDP�(GXFDWLRDQO�2EMHFWLYH����8QGHUVWDQG�JOREDO�LVVXHV�DQG�WKH�LPSDFW�RI�WHFKQRORJ\�DQG
HQJLQHHULQJ�VROXWLRQV
8QGHUVWDQG�JOREDO�LVVXHV�DQG�WKH�LPSDFW�RI�WHFKQRORJ\�DQG�HQJLQHHULQJ�VROXWLRQV�RQ�WKH�VRFLHW\�DQG�HQYLURQPHQW�

6/2�M��$�UHVSHFW�IRU
GLYHUVLW\
D�UHVSHFW�IRU�GLYHUVLW\�DQG
D�NQRZOHGJH�RI
FRQWHPSRUDU\�SURIHVVLRQDO�
VRFLHWDO�DQG�JOREDO�LVVXHV�

0HDVXUH��5HSRUW�LQ�0(7������7HDP�EXLOGLQJ�DQG�GLYHUVLW\
'LUHFW���6WXGHQW�$UWLIDFW

�

�
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BS in Mechanical Engineering Technology Program 
 
Mission 
The mission of an undergraduate BS program in Mechanical Engineering Technology 
(MET) is to prepare individuals by providing a comprehensive knowledge and hands-on 
skills in a state-of-the-art mechanical engineering technology education. The MET 
program perpetuates Indiana State University’s mission to educate students to become 
productive citizens and enhance the quality of life of the citizens of Indiana by preparing 
technical professionals for business and industry through a balanced curriculum. 
 
Educational Objectives 
The undergraduate program in Mechanical Engineering Technology will prepare 
graduates with knowledge, problem solving ability, and hands-on skills to enter careers in 
the design, installation, manufacturing, testing, evaluation, technical sales, maintenance, 
or management of mechanical and related systems and processes. The graduates can: 

1. Apply the latest technology and engineering tools to solve technical problems in 
the practice of mechanical engineering technology and related interdisciplinary 
fields. 

2. Remain technically current and adapt to rapidly changing technologies through 
self improvement with continuous learning or post-graduate education. 

3. Demonstrate independent thinking, self-management, and functioning effectively 
in team-oriented and open-ended activities in an industrial environment. 

4. Communicate effectively in oral, written, and graphical forms. 
5. Perform ethically and professionally in business, industry, and society. 
6. Develop leadership skills and responsibility in their chosen career field. 
7. Understand global issues and the impact of technology and engineering solutions 

on the society and environment. 
 
 
 
Student Learning Outcomes 
This Mechanical Engineering Technology discipline encompasses the areas (and 
principles) of materials, applied mechanics, computer-aided drafting/design, 
manufacturing, experimental techniques/procedures, analysis of engineering data, 
machine/mechanical design/analysis, and automation/control systems, among others. The 
Mechanical Engineering Technology (MET) students by the time of graduation will have: 
a. an appropriate mastery of the knowledge, techniques, skills, and modern tools of the 

MET discipline (all the courses) 
b. an ability to apply current knowledge and adapt to emerging applications of mathematics, 

science, engineering, and technology (MATH 115 or MET 215), MATH 123, 301, CHEM 
100, PHYS 105, MET 302, 304, 306, 406) 

c. an ability to conduct, analyze and interpret experiments, and apply experimental results to 
improve processes (MFG 370, 371/225, MET 403, MET 406, MET 413) 

d. an ability to apply creativity in the design of systems, components, or processes 
appropriate to the MET program educational objectives (MET 103, 203, 403, 302, 306, 
406, 408) 

e. an ability to function effectively on teams (MET 130, 302, 405, 406, 413) 
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f. an ability to identify, analyze and solve technical problems (MET 302, 306, 404, 405, 
406, 408) 

g. an ability to communicate effectively (COMM 101, ENG 305T, MET 130, 103, 203, 403, 
405, 413, 430) 

h. a recognition of the need for, and an ability to engage in lifelong learning (MET 130, 
430, TGMT 421)  

i. an ability to understand professional, ethical and social responsibilities (MET 130, 404, 
430, other Gen Ed, professional society) 

j. a respect for diversity and a knowledge of contemporary professional, societal and global 
issues (MET 130, TMGT 335, 421,Gen Ed: USD, IC) 

k. a commitment to quality, timeliness, and continuous improvement (All the courses)  
 
Specifically, the students will be able to: 

1. Identify mechanical systems that satisfy the given engineering requirements. (MET 
306/404/406) 

2. Describe the necessary assumptions in designing mechanical systems. (All the courses) 
3. Apply proper engineering principles and theories to solve close-ended analysis and open-

ended design problems.(MET 215/302/304/306/406) 
4. Develop, simulate, and analyze mechanical components/systems using computer-aided 

design and analysis tools. (MET 103/203/403) 
5. Select engineering materials for specific applications. (MFG 371) 
6. Design mechanical parts and systems. (MET 406/408) 
7. Identify and inspect tolerances in mechanical parts and assemblies. (MET 103/413) 
8. Communicate through engineering drawings, written reports, or oral presentations. (MET 

103/130/203/430 and other courses) 
9. Manage design work/processes. (MET 404) 
10. Implement design and produce parts. (MET 351/409/493 and MFG 370/371) 
11. Estimate cost and manage engineering projects. (MET 404/405/409) 
12. Evaluate the performance of mechanical systems. (MET 409) 
13. Explain the potential impact of mechanical systems on environment and society, 

including safety. (MET 404/409) 
14. Recognize the need and analyze/plan the requirement for system’s control and 

integration. (ECT 280) 
  
 
Assessment 
The faculty of the MET program has adopted the following processes/evidences to assess 
the achievements of the program learning outcomes and education objectives listed above 
including computer usage, drawings, and written and oral communications. Single 
evidence may not be enough to assess all the outcomes. Therefore several evidences have 
been identified. 
 
Direct Evidence: 
1. Co-op/Internship Evaluation by Supervisor/faculty (N.A.: can be kept in file from 

MET 351): Which of the outcomes were assessed and how did the students do? 
2. Senior Project (can be kept in file from MET 409) 
3. Course Project (can be kept in file from MET 203, 302, 304, 306, 403, 404, 405, 406, 

408, 413) 
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4. HW/Quiz/Exam (can be kept in file from MET 103, 203, 302, 304, 306, 403, 404, 
405, 406, 408, 413) 

5. Lab reports (can be kept from MFG 370/371, ECT 280) 
6. Student Portfolio (MET 430) 
7. MET program faculty assessment on students’ attainment of the learning outcomes 

based on the Exit Interview (not available: can be done)  
8. Society for Manufacturing Engineers (SME) Certification Exam (don’t have record) 
 
Indirect Evidence: 
1. Course outlines (syllabi) and textbooks 
2. Graduation Rate 
3. Placement Rate 
4. Student Evaluation on the program learning outcomes assessment (Not available: can 

be done in MET 430) 
5. Alumni Survey 
6. Employer Survey 
7. Rate of Students going into graduate programs 
 
Evaluation/Continuous Improvement 
Every semester program faculty members meet to interpret the data and evidences 
collected from the assessment practices. This helps to find the extent to which program 
outcomes and educational objectives are being achieved and to take decisions and actions 
to continuously improve the program through a documented plan. 
 
Curriculum  
Major Required Courses: 48 credit hours 
 MET 103 (3) Intro to Technical Graphics 
 MET 130 (2) Intro to Engr. & Tech. 
 MET 203 (3) Intro to Solid Modeling 
 MET 302 (3) Applied Statics 
 MET 306 (3) Applied Mechanisms 
 MET 403 (3) Advanced CAD Concepts 
 MET 404 (3) Engr. Design & Mgmt. 
 MET 405 (3) Econ. Analy. For Engr. & Tech 
 MET 406 (3) Strength of Materials 
 MET 408 (3) Elements of Machine Design 
 MET 413 (3) Applications & Gaging of GD&T 
 MET 430 (1) Senior Seminar  
 CS    151 (3) Intro to Computer Science 
 ECT 160 (3) Fundamentals of Electronics 

  *ECT 280 (3) Intro to Automation 
 MFG 370 (3) Fund. of Machine Tool Processes 
 *MFG 371 (3) Manufact. Processes & Materials 
 
 Technical Electives: 6 cr. hours from the following: 
 MET 304 (3) Engr. Analysis (Dynamics) 
 MET 329 (3) Fluid Power Technology 
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 *MET 337 (3) Thermo Systems 
 MET 351 (3) Industrial Co-op 
 MET 407 (3) Tools & Die Design  
 MET 409 (3) Senior Project   
Other courses approved by the MET advisor 
 
Management Electives: 6 cr. hours from the following: 
TMGT 471 (3) Production Plan & Control I  
TMGT 473 (3) Quality control of Ind. Products I 
TMGT 478 (3) Industrial Organ. & Functions 
MGT 301 (3) Survey of Management 
 
Science and Math Required Courses: 24 cr. hours 
MATH 115 (3) 

  MATH 123 (3) 
MET  215 (3) 
MATH 301 (3) 
SMS: F  4     Chem. 100 (3) & 100L (1) 
SMS: F or E 4     Phys. 105 (3) & 105L (1) 
  4   * Phys. 106 (3) & 106L (1) 
 
Other General Education: 41 - 44 cr. hours 
COMM 101 (3) Intro to Speech 
ENG 101/5 (6) Freshman Writing OR  

ENG 107 (3) Rhetoric & Writing     
ENG 305T (3) Technical Writing 
PE 101 (2) Fitness for Life 
Foreign Language (6) 
SBS: F  3 
SBS: F or E 3 
LAPS: LL 3 
LAPS: LE 3 
HS  3 
MCS: USD 3 
MSC: IC 3 
GECAP 3        
 
 * or a similar course approved by the MET advisor 
Total: Minimum 125 semester hours required for graduation.  
Transfer credits will be accepted based on a course-by-course evaluation, or an 
agreement between ISU and a partner institution. 
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