
��6FLHQFH
6FLHQFH�%DVLFV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���FRQVWUDLQWV��OLPLWDWLRQV��FULWHULD��GHVLJQ��VROXWLRQ��VFLHQWLILF�SULQFLSOHV��LPSDFW
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�H[SODLQ�WKH�VFLHQWLILF�PHWKRG�DQG�Δ�FDQ�DSSO\�LW�WR�P\�OLIH��
Δ�FDQ�UHFRJQL]H�ODE�VDIHW\�YLRODWLRQV�DQG�FRUUHFW�WKHVH�LVVXHV�

ȏ�2EVHUYH�DQG�XQGHUVWDQG�WKH�VFLHQWLILF�SURFHVV�DQG�WR�DSSO\�WKLV�WR�VFLHQWLILF�LQTXLU\�DQG
GLVFRYHU\�
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��6FLHQFH
6RODU�6\VWHP�DQG�%H\RQG

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���JDOD[\��VRODU�V\VWHP��JUDYLW\��PDVV��PLON\�ZD\��RUELW��HOOLSVH��VFDOH��GLVWDQFH�
WHOHVFRSHV��DVWURQRPLFDO�XQLW��JUDYLWDWLRQDO�IRUFH
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�QDPH�RXU�VRODU�V\VWHPV�SODQHWV�
Δ�FDQ�H[SODLQ�UHODWLYH�VL]H�DQG�GLVWDQFH�

ȏ�8QGHUVWDQG�WKH�SURSHUWLHV�DQG�SUHGLFWDEOH�SDWWHUQV�RI�REMHFWV�DQG�SKHQRPHQD�LQ�WKH
XQLYHUVH�DQG�RXU�VRODU�V\VWHP�
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��6FLHQFH
(DUWK
V�3ODFH�LQ�WKH�8QLYHUVH

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���OXQDU�SKDVH��HFOLSVH��VHDVRQV��ZDQLQJ��ZD[LQJ��QHZ�PRRQ��IXOO�PRRQ��JLEERXV�
FUHVFHQW��VROVWLFH��HTXLQR[��URWDWLRQ��UHYROXWLRQ��RUELW��D[LV��HTXDWRU
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�UHFRJQL]H�OXQDU�SDWWHUQV��
Δ�FDQ�H[SODLQ�WKH�LPSDFW�RI�WKH�PRRQ�RQ�HDUWK��

ȏ�8QGHUVWDQG�WKH�SURSHUWLHV�DQG�SUHGLFWDEOH�SDWWHUQV�RI�REMHFWV�DQG�SKHQRPHQD�LQ�WKH
XQLYHUVH�DQG�RXU�VRODU�V\VWHP�
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��6FLHQFH
(DUWK
V�7LPHOLQH

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���JHRORJLFDO�WLPH�VFDOH��URFN�VWUDWD��UHODWLYH�DJH��IRVVLOV��HUD��SHULRG��H[WLQFWLRQ
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�LQWHUSUHW�WKH�UHODWLYH�DQ�DEVROXWH�DJH�RI�URFN�VWUDWD�DQG�WKH�IRVVLO�UHPDLQV
ZKLFK�SURYLGH�HYLGHQFH�RI�(DUWKV�JHRORJLF�KLVWRU\��
Δ�FDQ�GLVFRYHU�KRZ�WKH�(DUWK
V�JHRORJLF�KLVWRU\�LV�FODVVLILHG��
Δ�FDQ�JLYH�H[DPSOHV�RI�PDMRU�HYHQWV�LQ�WKH�(DUWK
V�JHRORJLF�KLVWRU\�

ȏ�8QGHUVWDQG�KRZ�(DUWKȇV�FRQGLWLRQV�DQG�SURFHVVHV�DQG�OLIH�RQ�(DUWK�KDYH�FKDQJHG�RYHU
WLPH�
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��6FLHQFH
(DUWK
V�6\VWHPV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���VHGLPHQWDU\��PHWDPRUSKLF��LJQHRXV��VHGLPHQWV��FRPSDFWLRQ��FHPHQWDWLRQ��SUHVVXUH�
ZHDWKHULQJ��HURVLRQ��SODVWLFLW\��ODYD��PDJPD��GHSRVLWLRQ��PLQHUDO��OXVWHU��VWUHDN��LQRUJDQLF�
RUJDQLF��FOHDYDJH��KDUGQHVV��IUDFWXUH��FUXVW��DVWKHQRVSKHUH��OLWKRVSKHUH��PDQWOH��RXWHU�FRUH�
LQQHU�FRUH��GHQVLW\��FRQYHFWLRQ
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�FODVVLI\�URFNV�DV�PHWDPRUSKLF��LJQHRXV��RU�VHGLPHQWDU\�E\�WKH�SURFHVVHV
RI�WKHLU�IRUPDWLRQ��
Δ�FDQ�GHILQH�WKH�SURSHUWLHV�RI�D�PLQHUDO��
Δ�FDQ�GHVFULEH�KRZ�GLIIHUHQW�PLQHUDOV�DUH�LGHQWLILHG��
Δ�FDQ�OLVW�FRPPRQ�PLQHUDOV�DQG�WKHLU�XVHV�

ȏ�8QGHUVWDQG�KRZ�(DUWKȇV�PDWHULDOV�DQG�WKH�PDMRU�V\VWHPV�RI�(DUWK�KDYH�FKDQJHG�RYHU
WLPH�
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��6FLHQFH
(DUWK
V�&KDQJLQJ�6XUIDFH

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���VHLVPLF�ZDYHV��PDJQHWLF�ILHOG��ZHDWKHULQJ��FKHPLFDO�ZHDWKHULQJ��SK\VLFDO�ZHDWKHULQJ��HFR�UHJLRQV�
FRQWLQHQWDO�GULIW�WKHRU\��SODWH�WHFWRQLFV��IRVVLOV��3DQJDHD��ODQGIRUP��RFHDQLF�FUXVW��FRQWLQHQWDO�FUXVW��VXEGXFWLRQ
]RQH��HDUWKTXDNH��SODWH�ERXQGDU\��WUDQVIRUP�ERXQGDU\��FRQYHUJHQW�ERXQGDU\��GLYHUJHQW�ERXQGDU\��VXEGXFWLRQ
]RQH��PLG�$WODQWLF�ULGJH��FRQYHUJHQW��GLYHUJHQW��VHD�IORRU�VSUHDGLQJ��ULQJ�RI�ILUH��WUHQFK��VKLHOG�YROFDQR��FRPSRVLWH
YROFDQR��FLQGHU�FRQH�YROFDQR��KRW�VSRW��S\URFODVWLF�IORZ��LQWUXVLYH��H[WUXVLYH��5LFKWHU�VFDOH��HSLFHQWHU��PDJQLWXGH�
VHLVPRJUDSK��VWUHVV��FRPSUHVVLRQ��VKHDULQJ��WHQVLRQ��HDUWKTXDNH��IDXOW�OLQH
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�LGHQWLI\�WKH�UROH�SODWH�ERXQGDULHV�SOD\V�LQ�HDUWKTXDNHV��
Δ�FDQ�PRGHO�GLIIHUHQW�W\SHV�RI�IDXOWV�DQG�WKHLU�UHODWHG�VWUHVVHV��
Δ�FDQ�FRPSDUH�VHLVPLF�ZDYHV�DQG�LQWHUSUHW�JUDSKV�UHODWLQJ�WR�VHLVPLF�ZDYHV��
Δ�FDQ�LGHQWLI\�WKH�SURFHVV�E\�ZKLFK�HSLFHQWHUV�DUH�GHWHUPLQHG��
Δ�FDQ�GHVFULEH�KRZ�WVXQDPLV�IRUP�DQG�WKHLU�HIIHFWV��
Δ�FDQ�GHWHUPLQH�KRZ�KXPDQV�FDQ�UHGXFH�WKH�LPSDFW�RI�YHU\�XQSUHGLFWDEOH�HDUWKTXDNHV�

ȏ�8QGHUVWDQG�KRZ�(DUWK�PDWHULDOV�DQG�WKH�PDMRU�V\VWHPV�RI�(DUWK�LQWHUDFW�RYHU�WLPH�
8QGHUVWDQG�WKH�FKDQJLQJ�WRSRJUDSK\�RI�WKH�(DUWK�FDXVHG�E\�FRQYHFWLRQ�FXUUHQWV�ZLWKLQ�WKH
PDQWOH��
8QGHUVWDQG�HQJLQHHULQJ�GHVLJQV�WR�GHILQH�SUREOHPV��GHYHORS�VROXWLRQV��DQG�RSWLPL]H�VROXWLRQV
WR�D�SUREOHP�LQ�OLIH�VFLHQFH�
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��6FLHQFH
(DUWK
V�$WPRVSKHULF�6\VWHPV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���GHQVLW\��YROXPH��PDVV��DWPRVSKHUH��WURSRVSKHUH��ZLQG��FORXGV��VWUDWRVSKHUH��R]RQH�OD\HU�
PHVRVSKHUH��WKHUPRVSKHUH��H[RVSKHUH��ZDWHU�F\FOH��ZDWHU�VWRUDJH��HYDSRUDWLRQ��VXEOLPDWLRQ��WUDQVSLUDWLRQ�
HYDSRWUDQVSLUDWLRQ��FRQGHQVDWLRQ��SUHFLSLWDWLRQ��UXQRII��LQILOWUDWLRQ��JURXQGZDWHU��DTXLIHU��ZDWHUVKHG��DLU�PDVVHV�
KLJK�SUHVVXUH��ORZ�SUHVVXUH��LVREDUV��EDURPHWHU��ZHDWKHU��IURQW��FROG�IURQW��ZDUP�IURQW��VWDWLRQDU\�IURQW��RFFOXGHG
IURQW��FRQYHFWLRQ�FXUUHQWV��RFHDQ�FXUUHQWV��JOREDO�ZLQGV
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�FDOFXODWH�WKH�GHQVLW\�RI�UHJXODUO\�VKDSHG�REMHFWV��
Δ�FDQ�LGHQWLI\�DQ�REMHFW�XVLQJ�LWV�GHQVLW\��
Δ�FDQ�FDOFXODWH�WKH�GHQVLW\�RI�LUUHJXODUO\�VKDSHG�REMHFWV���
Δ�FDQ�UHFRJQL]H�WKDW�D�OLPLWHG�QXPEHU�RI�WKH�PDQ\�NQRZQ�HOHPHQWV�FRPSULVH�WKH�ODUJHVW�SRUWLRQ�RI�WKH�DWPRVSKHUH��
Δ�FDQ�LGHQWLI\�WKH�FRPSRVLWLRQ�RI�WKH�DWPRVSKHUH��
Δ�FDQ�LGHQWLI\�WKH�OD\HUV�RI�(DUWKȇV�DWPRVSKHUH��
Δ�FDQ�GHPRQVWUDWH�KRZ�WKH�6XQȇV�HQHUJ\�LPSDFWV�ZHDWKHU�DQG�DWPRVSKHULF�PRYHPHQW��
Δ�FDQ�LGHQWLI\�WKH���PDLQ�FORXG�W\SHV�
Δ�FDQ�GHVFULEH�KRZ�ZDWHU�FRQWLQXDOO\�F\FOHV�DPRQJ�ODQG��RFHDQ��DQG�DWPRVSKHUH��
Δ�FDQ�LGHQWLI\�WKH�IRUPV�ZDWHU�WDNHV�WKURXJK�WKH�ZDWHU�F\FOH��
Δ�FDQ�GHVFULEH�KRZ�WKH�VXQ�DQG�JUDYLW\�DIIHFW�WKH�ZDWHU�F\FOH��
Δ�FDQ�LGHQWLI\�KRZ�JOREDO�SDWWHUQV�RI�DWPRVSKHULF�PRYHPHQW�LQIOXHQFH�ORFDO�ZHDWKHU�XVLQJ�ZHDWKHU�PDSV�WKDW�VKRZ�KLJK
DQG�ORZ�SUHVVXUHV�DQG�IURQWV��
Δ�FDQ�UHFRJQL]H�WKDW�WKH�6XQ�SURYLGHV�WKH�HQHUJ\�WKDW�GULYHV�FRQYHFWLRQ�ZLWKLQ�WKH�DWPRVSKHUH�DQG�RFHDQV��SURGXFLQJ
ZLQGV�DQG�RFHDQ�FXUUHQWV�

ȏ�8QGHUVWDQG�WKH�IDFWRUV�DQG�SURFHVVHV�WKDW�UHJXODWH�FOLPDWH�DQG�ZHDWKHU�RQ�(DUWK�
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��6FLHQFH
(DUWK�DQG�+XPDQ�$FWLYLW\

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW���5HQHZDEOH�HQHUJ\�UHVRXUFHV��QRQ�UHQHZDEOH�HQHUJ\��ELRPDVV��ZLQG��K\GURHOHFWULF�
JHRWKHUPDO��VRODU��GDP��WXUELQH��JHQHUDWRU��QDWXUDO�UHVRXUFHV��ELRGHJUDGDEOH��IRVVLO�IXHOV�
SROOXWLRQ��UHF\FOH��FRQVHUYDWLRQ��JUHHQ�KRXVH�HIIHFW��JOREDO�ZDUPLQJ��GHIRUHVWDWLRQ��ZDWHUVKHG
PDQDJHPHQW
$FDGHPLF���8QGHUVWDQG��5HFRJQL]H��&RQVWUXFW��2EVHUYH��$SSO\

Δ�FDQ�UHVHDUFK�DQG�GHEDWH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJH�RI�UHQHZDEOH�HQHUJ\�UHVRXUFHV�

ȏ�8QGHUVWDQG�KRZ�QDWXUDO�KD]DUGV�FDQ�EH�SUHGLFWHG�DQG�KRZ�KXPDQ�DFWLYLWLHV�DIIHFW
(DUWK�V\VWHPV�
8QGHUVWDQG�HQJLQHHULQJ�GHVLJQV�WR�GHILQH�SUREOHPV��GHYHORS�VROXWLRQV��DQG�RSWLPL]H
VROXWLRQV�WR�D�SUREOHP�LQ�OLIH�VFLHQFH�
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