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&RQWHQW 

(QHUJ\�(QJLQHHULQJ��6HDUFK�DQG�DQDO\VLV�RI�H[DPSOHV�RI�WKH�PDLQ�SUREOHPV�VROYHG�E\�HQHUJ\�HQJLQHHULQJ��7KH�YDULHW\�
RI�HQHUJ\�W\SHV�DQG�WKH�DQDO\VLV�RI�SRVVLELOLWLHV�IRU�XVLQJ�WKHP�IRU�KXPDQ�QHHGV��7UDGLWLRQDO�DQG�UHQHZDEOH�HQHUJ\�UH�
VRXUFHV��WKH�DQDO\VLV�DQG�SHUVSHFWLYHV�RI�WKHLU�SRVVLEOH�DSSOLFDWLRQV��7KH�UHJXODULWLHV�RI�HQHUJ\�WUDQVIRUPDWLRQV��WKH�
DQDO\VLV�RI�WKHLU�DSSOLFDWLRQ�LQ�HQJLQHHULQJ�VROXWLRQV��UHJDUGLQJ�HQJLQHHULQJ��HQHUJ\��PHFKDQLFDO�HQJLQHHULQJ��ELRHQJL�
QHHULQJ��HWF���SURFHVVHV�DQG�FRQVWUXFWLRQ�RI�HQJLQHHULQJ�HOHPHQWV� 

+LVWRU\�DQG�3KLORVRSK\�RI�(QJLQHHULQJ��,QYHVWLJDWLRQ�RI�WKH�SUREOHP�RI�HQJLQHHULQJ�DQG�HQYLURQPHQWDO�SURWHFWLRQ��DQDO�
\VLV�RI�WKH�SRVVLELOLWLHV�IRU�WKH�SUREOHP¶V�VROXWLRQ��$UJXPHQWDWLYH�GLVFXVVLRQ�DERXW�WKH�PDLQ�SULQFLSOHV�RI�WKH�HQJLQHHU�
LQJ�VFLHQFH��HWKLFDO�SULQFLSOHV�RI�HQJLQHHULQJ��WKH�LQIOXHQFH�RI�HQJLQHHULQJ�RQ�WKH�GHYHORSPHQW�RI�KXPDQLW\��*HWWLQJ�ID�
PLOLDU�ZLWK�HQJLQHHULQJ�DV�D�GLVFLSOLQH�IRU�PHHWLQJ�KXPDQ�QHHGV��*HWWLQJ�IDPLOLDU�ZLWK�HQJLQHHULQJ�DFWLYLWLHV�DQG�VRFLDO�
LQWHUDFWLRQ��7KH�GHVFULSWLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKH�LQWHUGLVFLSOLQDU\�SUREOHP�FDXVHG�E\�HQJLQHHULQJ�ILHOGV�� 

$LP�RI�WKH�F\FOH 

7R�KHOS�VWXGHQWV�GHYHORS�HQJLQHHULQJ�FRPSHWHQFLHV��FUHDWLYHO\�VROYH�HQJLQHHULQJ�SUREOHPV�LQ�WKH�DUHD�RI�HIIHFWLYH�XVH�
RI�HQHUJ\��GHYHORS�WKH�DELOLW\�WR�FUHDWLYHO\�DSSO\�VFLHQWLILF�DQG�WHFKQRORJLFDO�NQRZOHGJH� 

0DWHULDOV 

3UHVHQWDWLRQV��
HGXFDWLRQDO�
ILOP��FRPSXWHUV�
ZLWK�DFFHVV�WR�
WKH�,QWHUQHW��
ZRUNVKHHWV��
SHQV��SDSHU�� 

0HWKRGV 

8QGHUVWDQGLQJ�VWXGHQWV¶�
H[SHULHQFH��GLVFXVVLRQ��
H[FKDQJH�RI�YLHZV��EUDLQ�
VWRUPLQJ��SUHVHQWDWLRQ�RI�
ZRUNV��GHPRQVWUDWLRQ��RE�
VHUYH�–�WKLQN�–�GLVFXVV�
ZLWK�D�IULHQG��GHPRQVWUD�
WLRQ�RI�WKH�ILOPHG�PDWHULDO��
JURXS�ZRUN��PXWXDO�WHDFK�
LQJ�OHDUQLQJ��VHOI-UHIOHFWLRQ� 

2EMHFWLYHV�RI�WKH�F\FOH 

7KH�REMHFWLYHV�IRU�VWXGHQWV�DUH�� 

· WR�UHFRJQL]H�DQG�REVHUYH�HQJLQHHULQJ�SURFHVVHV��V\VWHPV��DQDO\]H�HQJLQHHULQJ�GHFLVLRQV�UHJDUGLQJ�HQHUJ\�HQ�
JLQHHULQJ��UHDOL]H�WKH�LPSRUWDQFH�RI�HQJLQHHULQJ�FUHDWLRQV�DQG�WHFKQRORJLFDO�LQQRYDWLRQV��WKHLU�UHODWLRQV�ZLWK�QD�
WXUDO��VRFLDO�DQG�FXOWXUDO�HQYLURQPHQW� 

· WR�GHYHORS�D�UHVSRQVLEOH�DWWLWXGH�WR�YDULRXV�SUREOHPV�RI�UHDO-OLIH�HQYLURQPHQWDO�VFLHQFH�DQG�VXVWDLQDEOH�GHYHORS�
PHQW��DV�ZHOO�DV�WKH�LPSRUWDQFH�RI�WKHLU�VROXWLRQV� 

· WR�VWXG\�WKH�HQYLURQPHQW��UDLVH�TXHVWLRQV��IRUPXODWH�K\SRWKHVHV��SHUIRUP��VXPPDUL]H��HYDOXDWH�UHVHDUFK��LGHQ�
WLI\�HUURUV�DQG�FRUUHFW�LQDFFXUDFLHV��IRUPXODWH�FRQFOXVLRQV� 

· ZKLOH�OHDUQLQJ�DERXW�WKH�GHYHORSPHQW�RI�PRGHUQ�WHFKQRORJLHV��JHW�DFTXDLQWHG�DQG�DQDO\]H�HQJLQHHULQJ�

7RSLF�RI�WKH�OHVVRQ��5HQHZDEOH�DQG�QRQ-UHQHZDEOH�HQHUJ\�UHVRXUFHV��1DWXUH-LQVSLUHG�HQJLQHHULQJ�GHFLVLRQV�� 

2EMHFWLYHV 

$IWHU�XVLQJ�YDULRXV�LQIRUPDWLRQ�VRXUFHV��GLVFXVVLQJ��ZRUNLQJ�LQ�
JURXSV�SDLUV��ZDWFKLQJ�WKH�ILOP��DQDO\]LQJ�WKH�ZRUNLQJ�SULQFLSOH�RI�
SKRWRV\QWKHVLV�DQG��UHVSLUDWLRQ��FRPSOHWLQJ�ZULWWHQ�DQG�RUDO�WDVNV��
\RX�ZLOO�EH�DEOH�WR� 
��H[SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�WUDGLWLRQDO�DQG�UHQHZDEOH�UHVRXUFHV�
DQG�SURYLGH��-��H[DPSOHV�RI�WKHP� 
��H[SODLQ�ZKLFK�HQHUJ\�UHVRXUFHV�DUH�WKH�OHDVW�KDUPIXO�IRU��WKH�
HQYLURQPHQW� 
��SURYLGH�H[DPSOHV���-���ZKHUH�SKRWRV\QWKHVLV�LV�XVHG�E\�VFLHQWLVWV�
DQG�HQJLQHHUV� 
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7LSV�IRU�WKH�WHDFKHU 

ͻ�:KHQ�REVHUYLQJ�DQG�DQDO\]LQJ�
VWXGHQWV¶�TXHVWLRQV�DQG�DQVZHUV��
WR�ILQG�RXW�ZKDW�VWXGHQWV�DOUHDG\�
NQRZ��XQGHUVWDQG�DQG�UHPHPEHU�
IURP�WKH�ODVW�OHVVRQ� 

· 'XULQJ�WKH�TXHVWLRQV��DQVZHUV�
WLPH��VWXGHQWV�FDQ�EH�DVNHG�VSH�
FLILF�TXHVWLRQV�LQ�RUGHU�WR�JHW�WKH�

ULJKW�DQVZHUV͘� 

$FWLYLWLHV 

�����5HYLVLRQ����PLQ�� 

 

7KH�VWXGHQWV�DUH�VXJJHVWHG�WR�DVN�HDFK�RWKHU�TXHVWLRQV�UHJDUGLQJ�WKH�
FRQWHQW�PDWHULDO�IURP�WKH�SUHYLRXV�OHVVRQ��H�J� 

· :KDW�GLG�ZH�OHDUQ�ILQG�RXW�UHPHPEHU" 

��:H�DUH�VXUURXQGHG�E\�YDULRXV�IRUPV�RI�HQHUJ\��RQH�HQHUJ\�W\SH�FDQ�
EH�WXUQHG�LQWR�DQRWKHU�HQHUJ\�W\SH�� 

 

�����5HYLVLRQ�RI�WKH�WRSLF�RI�WKH�F\FOH�RI�OHVVRQV 

&\FOH��(1(5*<�75$16)250$7,216��+2:�72�86(���$33/<�7+(0�
()),&,(17/<" 

�����,QWURGXFWLRQ����PLQ�� 

 

4XHVWLRQV�IRU�GLVFXVVLRQ�� 

���+RZ�LV�HOHFWULFDO�HQHUJ\�SURGXFHG" 

��,W�LV�JHQHUDWHG�DW�SRZHU�VWDWLRQV�� 

 

���+RZ�GR�SRZHU�VWDWLRQV�SURGXFH�HOHFWULFDO�HQHUJ\" 

�7KH\�EXUQ�IXHO�RU�XVH�ZDWHU��VRODU��ZLQG�HQHUJ\��JHRWKHUPDO��ELRPDVV�
HQHUJ\��QXFOHDU�HQHUJ\� 

 

���$UH�WKH�UHVRXUFHV�HWHUQDO��ZLOO�WKH\�ODVW�IRU�D�ORQJ�WLPH" 

 

��1RW�DOO�UHVRXUFHV�ZLOO�ODVW�IRU�ORQJ�–�VRPH�RI�WKHP�DUH�EHFRPLQJ�VFDUFH�
�FRDO��RLO��JDV«���VRPH�UHVRXUFHV�DUH�HWHUQDO��ZLQG��VXQ��ZDWHU��JHR�
WKHUPDO�HQHUJ\����� 

 

���'R�\RX�NQRZQ�KRZ�WR�FDOO�WKH�UHVRXUFHV�ZKLFK�DUH�OLPLWHG�DQG�
ZKLFK�DUH�XQOLPLWHG"� 

 

��1RQ-UHQHZDEOH�DQG�UHQHZDEOH�HQHUJ\�UHVRXUFHV��� 

 

 
�����$QQRXQFLQJ�WKH��WRSLF�RI�WKH�OHVVRQ�DQG�GLVFXVVLQJ�WKH�DLP�
DQG�WKH�REMHFWLYHV����PLQ�� 
 
7RSLF��5HQHZDEOH�DQG�QRQ-UHQHZDEOH�HQHUJ\�UHVRXUFHV��1DWXUH-
LQVSLUHG�HQJLQHHULQJ�GHFLVLRQV� 
 
$QQRXQFLQJ�DQG�GLVFXVVLQJ�WKH�DLP�DQG�REMHFWLYHV�RI�WKH�OHVVRQ�� 

���$&7,9,7<��35(6(17,1*�7+(�723,&����0,1��� 

7LSV�IRU�WKH�WHDFKHU 
· 'XULQJ�WKH�TXHVWLRQV��DQVZHUV�

WLPH��VWXGHQWV�FDQ�EH�DVNHG�VSH�
FLILF�TXHVWLRQV�LQ�RUGHU�WR�JHW�WKH�
ULJKW�DQVZHUV� 

· ,I�WKH�VWXGHQWV�KDYH�SUREOHPV�
UHPHPEHULQJ�WKH�DQVZHUV��WKH\�
FDQ�VHDUFK�IRU�WKHP�RQOLQH�RU�D�
WHDFKHU�PLJKW�UHPLQG�WKH�LQIRU�
PDWLRQ� 

7LS�IRU�WKH�WHDFKHU 

ͻ�7\SHV�RI�UHVRXUFHV�DUH�ZULWWHQ�RQ�
WKH�ERDUG� 
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2EMHFWLYHV� 
 
$IWHU�XVLQJ�YDULRXV�LQIRUPDWLRQ�VRXUFHV��GLVFXVVLQJ��ZRUNLQJ�LQ�JURXSV�
SDLUV��ZDWFKLQJ�WKH�ILOP��DQDO\]LQJ�WKH�ZRUNLQJ�SULQFLSOH�RI�SKRWRV\QWKH�
VLV�DQG��UHVSLUDWLRQ��FRPSOHWLQJ�ZULWWHQ�DQG�RUDO�WDVNV��\RX�ZLOO�EH�DEOH�
WR� 
 
��H[SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�WUDGLWLRQDO�DQG�UHQHZDEOH�UHVRXUFHV�
DQG�SURYLGH��-��H[DPSOHV�RI�WKHP� 
��H[SODLQ�ZKLFK�HQHUJ\�UHVRXUFHV�DUH�WKH�OHDVW�KDUPIXO�IRU��WKH�HQYL�
URQPHQW� 

��SURYLGH�H[DPSOHV���-���ZKHUH�SKRWRV\QWKHVLV�LV�XVHG�E\�VFLHQWLVWV�DQG�
HQJLQHHUV� 

 

�����)LOP�GHPRQVWUDWLRQ�DQG�SHUIRUPLQJ�WKH�WDVN�����PLQ��� 

6WXGHQWV�DUH�JLYHQ�ZRUNVKHHWV�/HVVRQ�1R����$SSHQGL[�1R����7UDQVOD�
WLRQ�RI�WKH�PRVW�LPSRUWDQW�FRQFHSWV�IURP�(QJOLVK� 
 
7HDFKHU�DQG�VWXGHQWV�GLVFXVV�WKH�PRVW�LPSRUWDQW�FRQFHSWV�LQ�(QJOLVK��
ZKDW�WKH\�PHDQ�DQG�KRZ�WKH\�DUH�WUDQVODWHG�� 

 
 
 
 
 
 
 
 
 
 
 
 
 

/HVVRQ�1R����$SSHQGL[�1R����7UDQVODWLRQ�RI�WKH�PRVW�LPSRUWDQW�FRQFHSWV�IURP�(QJOLVK�� 
 
6WXGHQWV�DUH�VXJJHVWHG�WR�ZRUN�LQ�SDLUV� 

7KH�WDVN�LV�DQQRXQFHG�� 

7R�ILOO�LQ�WKH�ZRUNVKHHWV�XVLQJ�WKH�LQIRUPDWLRQ�IURP�WKH�ILOP�� 

6WXGHQWV�DUH�JLYHQ�ZRUNVKHHWV�/HVVRQ�1U�����$SSHQGL[�1U�����(QHUJ\�
UHVRXUFHV� 

 

 

 

 

 

 

 

/HVVRQ�1R����$SSHQGL[�1R�����(QHUJ\�UHVRXUFHV� 

����$&7,9,7<��:$7&+,1*�7+(�),/0�$1'�3(5)250,1*�7+(�7$6.�
����0,1��� 

7LSV�IRU�WKH�WHDFKHU 

· 7KH�DLP�DQG�REMHFWLYHV�DUH�GLV�
FXVVHG�ZLWK�VWXGHQWV� 

· 7KH�VWXGHQWV¶�PRWLYDWLRQ�LV�
HPSKDVL]HG�–�ZK\�ZH�FRQFHQWUD�
WH�RQ�WKHVH�REMHFWLYHV��H�J��LW�LV�
XVHIXO�LQ�HYHU\GD\�DFWLYLWLHV��LW�LV�
LQWHUHVWLQJ��HWF�� 

· 7KH�DLP�DQG�REMHFWLYHV�VKRXOG�EH�
QRW�RQO\�GLVFXVVHG�EXW�LW�DOVR�EH�
DWWHPSWHG�WR�UDLVH�WKHP�WRJHWKHU�
ZLWK�VWXGHQWV�� 

7LS�IRU�WKH�WHDFKHU 
 
· 'HSHQGLQJ�RQ�WKH�VWXGHQWVµ�(QJ�

OLVK�ODQJXDJH�OHYHO��D�WHDFKHU�
PLJKW�SUHVHQW�VKRUWO\�WKH�FRQWHQW�
RI�WKH�PRYLH�LI�WKHUH�LV�D�QHHG�� 

7LSV�IRU�WKH�WHDFKHU 
 
· 6XJJHVWLRQ�WR�ZRUN�LQ�SDLUV��,I�
VWXGHQWV�ZLVK��WKH\�FDQ�ZRUN�LQGL�
YLGXDOO\� 

· ,W�VKRXOG�EH�UHPLQGHG�WKDW�WKH�
WDVN�VKRXOG�WDNH�DERXW����PLQ�
�VWXGHQWV�FRXOG�NHHS�WUDFN�RI�WLPH�
E\�WKHPVHOYHV�� 

· ,W�LV�UHFRPPHQGHG�WKDW��ZKLOH�
VHDUFKLQJ�IRU�DQVZHUV��VWXGHQWV�
ZRXOG�KDYH�DQ�RSSRUWXQLW\�WR�XVH�
WKH�,QWHUQHW� 

· ,I�WKHUH�LV�D�QHHG��WKH�ILOP�PLJKW�
EH�ZDWFKHG�DJDLQ� 
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6WXGHQWV�DUH�DVNHG�WR�WHOO� 

· UHQHZDEOH�DQG�QRQ-UHQHZDEOH�HQHUJ\�UHVRXUFHV�� 

· ZULWH�WKHLU�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�� 

7HDFKHU�DQG�VWXGHQWV�GLVFXVV�WKH�WDVN��7KH�WHDFKHU�PDNHV�VXUH�WKDW�DOO�
VWXGHQWV�XQGHUVWRRG�WKH�WDVN�� 

6WXGHQWV�FRPSOHWH�WKH�WDVN� 

:DWFKLQJ�WKH�ILOP�/HVVRQ�1R����$SSHQGL[�1U�����)LOP��5HQHZDEOH�HQHU�
J\�UHVRXUFHV��5(1(:$%/(�(1(5*<�� 

/HVVRQ�1R����$SSHQGL[�1R�����)LOP���5HQHZDEOH�HQHUJ\�UHVRXUFHV��5(1(:$%/(�(1(5�
*<�� 

�����3UHVHQWLQJ�DQG�GLVFXVVLQJ�WKH�WDVN����PLQ�� 

$IWHU�FRPSOHWLQJ�WKH�WDVN��VWXGHQWV�SUHVHQW�WKHLU�ZRUNV��GLVFXVV�DQG�
FRPPHQW�RQ�WKHLU�DQVZHUV�� 

 

�����8QGHUVWDQGLQJ�H[SHULHQFH����PLQ�� 

6WXGHQWV�DUH�DVNHG�WR�UHPHPEHU�WKH�ILOP�³5HQHZDEOH�HQHUJ\�UHVRXU�
FHV´��5(1(:$%/(�(1(5*<�� 

4XHVWLRQ� 

· 'LG�\RX�XQGHUVWDQG�ZKDW�ELRPDVV�LV" 

��%LRPDVV�LV�DQ�RUJDQLF�PDWWHU�LQ�ZKLFK�WKH�FHUWDLQ�DPRXQW�RI�HQHUJ\�LV�
FDSWXUHG�GXULQJ�SKRWRV\QWKHVLV����������XVHIXO�LQIR��� 

4XHVWLRQV�� 

�� :K\�DUH�SODQWV�LPSRUWDQW�WR�WKH�SODQHW�DQG�KXPDQ�EHLQJV" 

��7KH\�FOHDQ�WKH�DLU��VRLO��SURYLGH�IRRG�IRU�DQLPDOV�DQG�KXPDQ�
EHLQJ�� 

����+RZ�GR�SODQWV�FOHDQ�WKH�DLU" 

������$EVRUE�FDUERQ�GLR[LGH�DQG�UHOHDVH�R[\JHQ� 

���&DQ�\RX�WHOO�KRZ�WKH�SURFHVV�LV�FDOOHG�DQG�KRZ�LW�KDSSHQV"� 

��������,W�LV�SKRWRV\QWKHVLV�–�WKH�SURFHVV�E\�ZKLFK�SODQWV�XVH�VXQOLJKW�WR�
V\QWKHVL]H�VXJDU�DQG�R[\JHQ�IURP�FDUERQ�GLR[LGH�DQG�ZDWHU�� 

���$&7,9,7<��',6&866,21����PLQ� 

7LS�IRU�WKH�WHDFKHU 
 
��$�WHDFKHU�DVNV�IRU�VWXGHQWVµ�SDLUV���

-���WR�SUHVHQW�DQVZHUV��2WKHU�VWX�
GHQWV�PLJKW�DGG�PRUH�LQIRUPDWLRQ�
WR�WKH�DQVZHUV� 

7LS�IRU�WKH�WHDFKHU 
 
��'XULQJ�WKH�GLVFXVVLRQ�WKH�VWXGHQWV�
DUH�VXSSRVHG�WR�DQVZHU�WKH�TXHV�
WLRQV� 
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�����'HPRQVWUDWLRQ�DQG�DQDO\VLV�RI�WKH�VOLGH����PLQ�� 

 

$�WHDFKHU�VKRZV�WKH�VOLGHV�/HVVRQ�1R����$SSHQGL[�1R����3KRWRV\QWKH�
VLV�DQG�HQHUJ\�� 

7KH�DFWLYLW\�SULQFLSOH�RI�SKRWRV\QWKHVLV�DQG�UHVSLUDWLRQ�LV�SUHVHQWHG� 

/HVVRQ�1R����$SSHQGL[�1R����3KRWRV\QWKHVLV�DQG�HQHUJ\�� 

6WXGHQWV�DUH�DVNHG�WR�H[SODLQ�WKH�FRQQHFWLRQV�EHWZHHQ�SKRWRV\QWKHVLV��
UHVSLUDWLRQ�DQG�HQHUJ\�����XVHIXO�LQIR� 

$OO�DQVZHUV�DUH�GLVFXVVHG�WRJHWKHU�ZLWK�VWXGHQWV� 

��,W�VKRXOG�EH�HPSKDVL]HG�WKDW�SKRWRV\QWKHVLV�LV�D�YHU\�XVHIXO�SURFHVV�
GXULQJ�ZKLFK�FDUERQ�GLR[LGH�LV�DEVRUEHG�DQG�R[\JHQ�LV�UHOHDVHG��2[\�
JHQ�LV�QHHGHG�IRU�UHVSLUDWLRQ��'XULQJ�UHVSLUDWLRQ�WKH�HQHUJ\�GHULYHG�
IURP�IRRG�LV�UHOHDVHG���� 

 

�����$QQRXQFLQJ�WKH�WDVN����PLQ�� 

7R�ILQG�RXW�ZKDW�DUWLILFLDO�SKRWRV\QWKHVLV�LV�XVLQJ�YDULRXV�LQIRUPDWLRQ�
VRXUFHV��WKH�,QWHUQHW��PDQXDOV��VWXGHQWV¶�ERRNV��HWF��� 

6WXGHQWV�DUH�JLYHQ�TXHVWLRQV�/HVVRQ�1R����$SSHQGL[�1R�����3UHVHQWD�
WLRQ��ZKLFK�ZLOO�IDFLOLWDWH�VHDUFKLQJ�IRU�WKH�UHOHYDQW�LQIRUPDWLRQ�DQG�SUH�
VHQW�LW� 

/HVVRQ�1R����$SSHQGL[�1R�����3UHVHQWDWLRQ�� 

���$&7,9,7<��3(5)250,1*�7+(�7$6.�����PLQ�� 

7LS�IRU�WKH�WHDFKHU 
��6WXGHQWV�VKRXOG�EH�DOORZHG�WR�XVH�
DOO�DYDLODEOH�VRXUFHV�RI�LQIRUPDWLRQ�
�PRELOH�SKRQHV��FRPSXWHUV�ZLWK�DF�
FHVV�WR�WKH�,QWHUQHW��HWF��� 

7LSV�IRU�WKH�WHDFKHU 
· $�WHDFKHU�DVNV�LI�DOO�VWXGHQWV�XQ�

GHUVWDQG�WKH�WDVN� 
· ,I�WKHUH�LV�D�QHHG��WKH�WDVN�VKRXOG�

EH�H[SODLQHG�RQFH�DJDLQ�� 
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4XHVWLRQV�� 

�� :K\�GR�VFLHQWLVWV�WU\�WR�DSSO\�WKH�QDWXUDO�SURFHVV�RI�SKRWRV\QWKH�
VLV�ZKLOH�FUHDWLQJ�QHZ�WHFKQRORJLHV"� 

�� :KLFK�PDWHULDOV�ZLOO�EH�XVHG"� 

�� :KDW�SURGXFWV�DUH�LQWHQGHG�WR�EH�FUHDWHG"� 

�� :KDW�VKRXOG�EH�WKH�HQHUJ\�RI�WKH�IXWXUH"��ZKDW�NLQG�RI�HQHUJ\�
ZRXOG�EH�WKH�PRVW�XVHIXO�" 

XVHIXO�LQIR 

�����3HUIRUPLQJ�WKH�WDVN����PLQ��� 

6WXGHQWV�DUH�DVNHG�WR�SHUIRUP�WKH�WDVN�� 

�����'LVFXVVLQJ�WKH�WDVN�LQ�JURXSV�SUHSDULQJ�RI�WKH�SUHVHQWD�
WLRQ����PLQ�� 

:KHQ�WKH�WDVN�LV�ILQLVKHG��VWXGHQWV�DUH�DVNHG�WR�VLW�LQ�JURXSV�DQG�
GLVFXVV�WKH�QHZ�LQIRUPDWLRQ��SUHSDUH�WKH�DQVZHUV�DQG�SUHVHQ�
WDWLRQV�RQ�WKH�SURYLGHG�TXHVWLRQV�� 

�����3UHVHQWDWLRQV����PLQ�� 

7KH�VWXGHQWV�DUH�DVNHG�VKRUWO\����PLQ��SHU�JURXS��WR�SUHVHQW�WKHLU�
ZRUNV��3UHVHQWDWLRQV�DUH�GLVFXVVHG�DQG�FRPPHQWHG�RQ�� 

��,W�VKRXOG�EH�HPSKDVL]HG�WKDW�SHRSOH�VHDUFK�IRU�QHZ�DOWHUQDWLYH�
HQHUJ\�UHVRXUFHV�DQG�WHFKQRORJLHV�LQ�RUGHU�WR�UHGXFH�WKH�XVH�RI�

IRVVLO�IXHO�� 

 

6WXGHQWV
�DVVHVVPHQW�DQG�VHOI-DVVHVVPHQW��KRZ�WKH\�VXFFHHGHG�WR�
DFKLHYH�WKH�REMHFWLYH�RI�WKH�OHVVRQ��ZKDW�WKH�SHUVRQDO�SURJUHVV�RI�HDFK�
VWXGHQW�LV� 

 

5HFRPPHQGHG�TXHVWLRQV� 

�� �:KDW�GLG�,�GR�GXULQJ�WKH�OHVVRQ"�'LG�,�VXFFHHG" 

�� �'R�\RX�NQRZ�UHQHZDEOH�DQG�QRQ-UHQHZDEOH�HQHUJ\�UHVRXUFHV"�
&DQ�\RX�VD\�VRPHWKLQJ�DERXW�WKHP"�3OHDVH�UDLVH�\RXU�KDQGV�
ZKR�FDQ�DQVZHU�WKH�TXHVWLRQ�� 

�� �:KDW�FRXOG�,�GR�QH[W�WLPH�LQ�RUGHU�WR�ZRUN�PRUH�HIILFLHQWO\��FRPS�
OHWH�DOO�WDVNV�GXULQJ�WKH�JLYHQ�WLPH��EH�PRUH�FRRSHUDWLYH�GXULQJ�
WKH�JURXS�ZRUN��HWF��"� 

7LS�IRU�WKH�WHDFKHU 
��(DFK�JURXS�PLJKW�EH�JLYHQ�VKHHWV�
RI�SDSHU��SHQV�RU�D�VXJJHVWLRQ�PLJKW�
EH�PDGH�WR�FRPSOHWH�WKH�ZRUNV�DQG�
SUHVHQWDWLRQV�XVLQJ�WKH�FRPSXWHU�
SURJUDPV�� 

���$&7,9,7<��5()/(&7,21����PLQ� 
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5HQHZDEOH�HQHUJ\�UHVRXUFHV $GYDQWDJHV 'LVDGYDQWDJHV 

  

6RODU�HQHUJ\ 

  

 

:LQG�HQHUJ\ 

  

 

+\GURSRZHU��IORZLQJ�ZDWHU��VHD�
ZDYHV��IORRGV� 

  

%LRPDVV�HQHUJ\ 

  

*HRWKHUPDO�HQHUJ\��WKH�(DUWK¶V�LQ�
WHUQDO�KHDW� 

  

7KH�XVH�RI�WKHVH�HQHUJ\�VRXUFHV�
VORZV�GRZQ�WKH�FOLPDWH�FKDQJH�EH�
FDXVH�WKH\�GR�QRW�UHOHDVH�JUHHQ�
KRXVH�JDVHV� 

WKH�HQHUJ\�IURP�WKHVH�VRXUFHV�LV�
PXFK��FOHDQHU���PRUH�HQYLURQPHQ�
WDOO\�IULHQGO\��UHGXFLQJ�WKH�ULVN�WR�RXU�
KHDOWK� 

WKHLU�UHVRXUFHV�DUH�QRW�ILQLWH�DQG�
YHU\�ODUJH��HVSHFLDOO\�VRODU�HQHUJ\���
WKH\�DUH�FRQVWDQWO\�UHQHZHG� 

 

WKHVH�HQHUJ\�VRXUFHV�DUH�UHOLDEOH�
DQG�WKH�SULFHV�RI�HQHUJ\�SURGXFHG�
E\�WKHP�DUH�VWDEOH� 

  

(QHUJ\�LV�GLIILFXOW�WR�DFFXPXODWH� 

WKH�WHFKQRORJLHV�DQG�HTXLSPHQW��
ZKLFK�DUH�QHFHVVDU\�WR�FRQYHUW�WKHLU�
HQHUJ\�LQWR�RWKHU�W\SHV�RI�HQHUJ\��
DUH�H[SHQVLYH� 

WKH�UHFRYHU\�RI�HQHUJ\�LV�QRW�FRQ�
VWDQW��WKH�VXQ�VKLQHV�DQG�WKH�ZLQG�
EORZV�YDULDEO\�� 

 

WKH�DPRXQW�RI�HQHUJ\�JHQHUDWHG�LV�
QRW�DV�KLJK�DV�WKDW�GHULYHG�IURP�IRV�
VLO�IXHOV� 

 

VRPHWLPHV�ZLQG�HQHUJ\�GHYLFHV�FDQ�
KDUP�DQLPDOV�DQG�WKH�HQYLURQPHQW� 

1RQ-UHQHZDEOH�HQHUJ\�UHVRXUFHV $GYDQWDJHV 'LVDGYDQWDJHV 

&RDO 

2LO 

1DWXUDO�JDV 

7KH�HQHUJ\�JHQHUDWHG�E\�EXUQLQJ�
WKHVH�UHVRXUFHV�LV�TXLWH�FKHDS� 

7KHVH�HQHUJ\�VRXUFHV�DUH�ILQLWH�DQG�
ZLOO�HYHQWXDOO\�GLVDSSHDU� 

  

:KHQ�EXUQLQJ�WKH�UHVRXUFHV��PDQ\�
SROOXWDQWV�DUH�UHOHDVHG�LQWR�WKH�HQ�
YLURQPHQW��LQFOXGLQJ�FDUERQ�GLR[LGH�
�&2����ZKLFK�LQFUHDVH�LQ�WKH�DWPR�
VSKHUH�FDXVHV�WKH�FOLPDWH�FKDQJH� 

  

1XFOHDU 
1XFOHDU�SRZHU�SODQWV�SURGXFH�ORZ-
FRVW�HOHFWULFLW\�FRQWLQXRXVO\�DQG�HQ�
VXUH�SULFH�VWDELOLW\� 

:KHQ�SURGXFLQJ�HOHFWULFLW\��KLJKO\�
KD]DUGRXV�UDGLRDFWLYH�ZDVWH�LV�
PDGH� 

1XFOHDU�SRZHU�SODQWV�DUH�RQO\�RSHU�
DWLRQDO�IRU�DERXW����\HDUV��DQG�LW�LV�
YHU\�GLIILFXOW�DQG�FRVWO\�WR�VKXW�WKHP�
GRZQ� 

HOHFWULFDO�IDLOXUHV�FDQ�KDYH�FDWD�
VWURSKLF�FRQVHTXHQFHV�IRU�KXPDQ�
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5HQHZDEOH�HQHUJ\�UHVRXUFHV�–�QDWXUDO�UHVRXUFHV�ZKLFK�FUHDWLRQ�DQG�UHQHZDELOLW\�DUH�GHWHUPLQHG�E\�QDWXUDO�SUR�
FHVVHV��,W�LV�VRODU��ZLQG��JHRWKHUPDO��ZDWHU��ELRPDVV�HQHUJ\��7KH�XVH�RI�WKHVH�UHVRXUFHV�IRU�HQHUJ\�SURGXFWLRQ�LV�
IDYRUDEOH�WR�WKH�HQYLURQPHQW�DQG�FRQWULEXWHV�WR�WKH�VWDELOL]DWLRQ�RI�FOLPDWH�FKDQJH��'HVSLWH�WKH�IDFW�WKDW�WKH�XVH�RI�
UHQHZDEOH�HQHUJ\�UHVRXUFHV�IRU�HQHUJ\�SURGXFWLRQ�LV�VWLOO�PRUH�H[SHQVLYH�WKDQ�WUDGLWLRQDO�HQHUJ\�SURGXFWLRQ��WKH�
XVH�RI� WKHVH�UHVRXUFHV� LV� LQFUHDVLQJ�UDSLGO\��*RYHUQPHQWV�DUH�GHYHORSLQJ�DQG� LPSOHPHQWLQJ�D�UDQJH�RI�PHFKD�
QLVPV�WR�HQFRXUDJH�QHZ�WHFKQRORJ\�GHYHORSHUV��PDQXIDFWXUHUV�DQG�LQYHVWRUV�WR�HQJDJH�LQ�WKH�UHQHZDEOH�HQHUJ\�
PDUNHW�DOO�RYHU�WKH�ZRUOG� 

&2�� –� FDUERQ� GLR[LGH�� ,WV� UHOHDVH� WR� WKH�DWPRVSKHUH�DQQXDOO\� VWUHQJWKHQV� WKH�JUHHQKRXVH�HIIHFW� DOO� RYHU� WKH�
ZRUOG��,Q�WKH�LQGXVWULDOO\�DGYDQFHG�FRXQWULHV��&2��HPLVVLRQV�DFFRXQW�IRU�PRUH�WKDQ�����RI�JUHHQKRXVH�JDV�HPLV�
VLRQV� 

)RVVLO� IXHOV� -�FRDO��RLO��QDWXUDO�JDV��7KH�FXUUHQW�FLYLOL]DWLRQ�PDLQO\�XVHV�WKHVH�QRQ-UHQHZDEOH�HQHUJ\�VRXUFHV��2�
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V� IDXQD��
IORUD�DQG�KXPDQ�EHLQJV��&RPEXVWLRQ�RI�IRVVLO�IXHOV�HQWDLOV�WKH�UHOHDVH�RI�YDULRXV�SROOXWDQWV��LQFOXGLQJ�&2���ZKLFK�
EHLQJ�LQFUHDVHG�LQ�WKH�DWPRVSKHUH�SURPRWHV�WKH�FOLPDWH�FKDQJH� 

*UHHQKRXVH� HIIHFW��6RODU�HQHUJ\�KHDWV�WKH�(DUWK
V�VXUIDFH��DQG�WKH�DWPRVSKHUH�ZRUNV�OLNH�D�JUHHQKRXVH��LW�OHWV�
WKH�YLVLEOH�OLJKW�LQWR�WKH�LQWHULRU�DQG�DEVRUEV�LQIUDUHG�HQHUJ\��WKXV�NHHSLQJ�WKH�KHDW�LQVLGH�WKH�JUHHQKRXVH��6XFK�D�
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%LRPDVV� LV�DQ�RUJDQLF�VXEVWDQFH� LQ�ZKLFK�D�FHUWDLQ�DPRXQW�RI�HQHUJ\� LV�DFFXPXODWHG�E\�SKRWRV\QWKHVLV��7KLV�
W\SH�RI�HQHUJ\�� OLNH�ZLQG�HQHUJ\��LV�FORVHO\�UHODWHG�WR�VRODU�HQHUJ\��2UJDQLF�PDWHULDOV�FDQ�EH�FDOOHG�DFFXPXODWHG�
VRODU�HQHUJ\��%LRPDVV� LV�D�FROOHFWLRQ�RI�YDULRXV� UHQHZDEOH�RUJDQLF�PDWHULDOV� �SODQWV�DQG�DJULFXOWXUDO�ZDVWH�DQG�
UHVLGXHV��IRRG�SURFHVVLQJ�ZDVWH�DQG�VLPLODU�RUJDQLF�PDWHULDOV�� 

3KRWRV\QWKHVLV� -� LV�WKH�SURFHVV�RI�SURGXFLQJ�VXJDU�DQG�R[\JHQ�ZKHQ�H[SRVHG�WR�OLJKW�IURP�FDUERQ�GLR[LGH�DQG�
ZDWHU��3KRWRV\QWKHVLV�RFFXUV�RQ�OHDYHV�EHFDXVH�WKHLU�FHOOV�FRQVLVW�RI�FKORURSK\OOV�FRQWDLQLQJ�FKORURSK\OO��WKH�VXE�
VWDQFHV�JLYLQJ�WKH�SODQWV�D�JUHHQ�FRORU��$V�D�UHVXOW�RI�WKH�VXJDU�DQG�R[\JHQ�UHDFWLRQ��DOO�OLYLQJ�RUJDQLVPV��SODQWV�
DQG�DQLPDOV��HPLW�HQHUJ\��7KLV�RFFXUV�LQ�PRVW�OLYLQJ�FHOOV� 

$UWLILFLDO� SKRWRV\QWKHVLV� LV� WKH�SURGXFWLRQ�RI� IXHO�RQO\� IURP�ZDWHU��VXQOLJKW�DQG�FDUERQ�GLR[LGH��7KLV� LV�D�YHU\�
LPSRUWDQW�SURFHVV�WKDW�ZRXOG�DOORZ�DEDQGRQLQJ�WKH�XVH�RI�IRVVLO� IXHOV��&RPELQLQJ�FDUERQ�GLR[LGH�ZLWK�ZDWHU��K\�
GURFDUERQV�DUH�SURGXFHG�GXULQJ�WKH�DUWLILFLDO�SKRWRV\QWKHVLV��+\GURFDUERQV��FRQVLVWLQJ�RI�K\GURJHQ�DQG�FDUERQ��
VXFK�DV�SURSDQH�DQG�RFWDQH��DUH�WKH�PDLQ�FRPSRQHQWV�RI�JDVROLQH�DQG�QDWXUDO�JDV�DQG�KDYH�EHHQ�XVHG�DV�IXHO�
IRU�FHQWXULHV��,Q�DGGLWLRQ��WKLV�W\SH�RI�DUWLILFLDO�SKRWRV\QWKHVLV�LV�VXSHULRU�DV�LW�UHGXFHV�FDUERQ�GLR[LGH�LQ�WKH�DWPRV�
SKHUH� 
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IORUD�DQG�KXPDQ�EHLQJV��&RPEXVWLRQ�RI�IRVVLO�IXHOV�HQWDLOV�WKH�UHOHDVH�RI�YDULRXV�SROOXWDQWV��LQFOXGLQJ�&2���ZKLFK�
EHLQJ�LQFUHDVHG�LQ�WKH�DWPRVSKHUH�SURPRWHV�WKH�FOLPDWH�FKDQJH� 
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+D]HOO�0DVNHOO������:KDW¶V�%LRORJ\�DOO�DERXW"�/RQGRQ��8VERUQH3XEOLVKLQJ�/WG� 

 

&OLPDWH�FKDQJH�>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN����KWWS���ZZZ�LSFF�FK�SXEOLFDWLRQVBDQGBGDWD�DU��ZJ��HQ�
FK�V�-��-��KWPO�!� 

 

7RWDO�:RUOG�(QHUJ\�&RQVXPSWLRQ�E\�6RXUFH��������>DFFHVVHG�RQ������������@��,QWHUQHW�OLQN����KWWSV���
XSORDG�ZLNLPHGLD�RUJ�ZLNLSHGLD�FRPPRQV�E�E��7RWDOB:RUOGB(QHUJ\B&RQVXPSWLRQBE\B6RXUFHB�����SQJ�!�� 

 

5RJHU�$QGUHZV��7KH�'LIILFXOWLHV�2I�3RZHULQJ�7KH�0RGHUQ�:RUOG�:LWK�5HQHZDEOHV�>DFFHVVHG�RQ������������@��
,QWHUQHW�OLQN����KWWS���HXDQPHDUQV�FRP�WKH-GLIILFXOWLHV-RI-SRZHULQJ-WKH-PRGHUQ-ZRUOG-ZLWK-UHQHZDEOHV��!�� 

 

5HQHZDEOH�(QHUJ\�6XSSOLHG�1HDUO\�����RI�*OREDO�(OHFWULFLW\�1HHGV�LQ�������>DFFHVVHG�RQ������������@��,QWHUQHW�
OLQN���KWWSV���ZZZ�HQJLQHHULQJ�FRP�(OHFWURQLFV'HVLJQ�(OHFWURQLFV'HVLJQ$UWLFOHV�$UWLFOH,'�������5HQHZDEOH-
(QHUJ\-6XSSOLHG-1HDUO\-��-RI-*OREDO-(OHFWULFLW\-1HHGV-LQ-�����DVS[�!�� 
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