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YXQGHG E\ WKH (XURSHDQ 8QLRQ 9LHZV DQG RSLQLRQV|
WKH DXWKRU V RQO\ DQG GR QRW QHFHVVDULO\ UHIOH

G DUH KRZHYHU WKRVH RI

RI WKH (XURSHDQ 8QLRQ RU WKH
1HLWKHU WKH (XURSHDQ
P

(XURSHDQ (GXFDWLRQ DQG &XOWXUH ([HEXWLYH $JHQH
8QLRQ QRU ($&($ FDQ EH KHOG UHVSRQVLEO




*UHHQ *RDOV '"HVLIJQLQJ D 6 XVWDLQDEO

7 KLOYH V VIRQ GYAW X G HL @BWHXI Q LIS R UMD G Z X RVKX VIVDID EDAHE F R
IULHQRMXWLRK) MV \ZR @ Q F R X UFJIHD WEY L WA K DQONDLQSIURE O H P
VROY IZKLOHQW UR G X¥FML@3MWRWKHHDO ZRSG® L F D WILRWHH Q
HQJLQHHULQJ LQ VSRUWYV LQIUDVWUXFWXUH

8SRQ FRPSOHWLRQ RI WKLV OHVVRQ VWXGHQWYV ZLOO

e SQGHUVWDQG WKH SULQFLSOHV RI VXVWDLQDEOH DUFKLW

e $QDO\]H KRZ VWDGLXPV FDQ UHGXFH HQYLURQPHQWDO LP¢

e ([SORUH UHQHZDEOH HQHUJ\ VRXUFHV DQG HFR IULHQGO\

e '"HYHORS FROODERUDWLRQ DQG SURMHFW EDVHG OHDUQLQ

BWXGHQWY ZLOO EH DEOH WR

e 6WH@WY ZLOO FUHDWH D EOXHSULQW RU PRGHO RI DQ HFF

e 3UHVHQW DMWHESDWDALKMX VW D L Q-OIEOXYGIE Q HU J\ V PHVDKIR G V
LQWHJUDWHG LQWR WKHLU GHVLJQV

e 6WXGHAQVB® PRQVWWRQYEHUVWRUBIHMIOHFKQRIOREHVRXUFH
HIILFLHQF\ LQ ODUJH VFDOH FRQVWUXFWLRQ

7KHPHWKRGRBRVUKDWVVRQO AU QTXLU\ EDWRINGH F W DBBIUNRDF K
WKBWSKDVLIHRUODERBDWDLRQQIBWDQ GV RHD U BLVOX G HHAVD J H
ZLWK WKH WRSLF WKURXJK UHDO ZRUOG H[DPSOHV IRVWHUL

6 W X G HIDUAHY R X SIHGW H Q W WHRIDVOXAMQ GEDOD QBKE L Y H UMHW k K
JURXS DOORZLQJ D PL[ RI SHUVSHFWLYHV DQG H[SHULHQFH\



67(0 —- QWHJUDWLRQ LQ 6SRUWYV $UFKLWHFWXUH

8VHVFLHQBEGHQJLQHHBUQQFLYRBWVLHRHUJ\ HIILFQBQW
HQYLURQPHQWDOO\ UHVSRQVLEOH VSRUWY YHQXHV
$SS®DWKHPDRREPIDSXWABW FDOPBIDVXUHPBPQWMNRPHWQ\
FUHDWLQJ VWDGLXP EOXHSULQWYV
([SORWHKMVHRIWHFKQR®RIVROBDQHODLQZIKDHWY HVWIRQ J
RSWLPL]H VWDGLXP SHUIRUPDQFH DQG HIILFLHQF\
(QFRXUDWHK G MWEMW H DRSO R Y DAR DX RPQW D JIEQQRZGED VW H
DQG HQHUJ\ GXULQJ VSRUWYV HYHQWYV

BFLHQF3K\VLMWG(QYLURQMWBOLHQFHHQHZDEMH UJID QG
VXVWDLQDELOLW\ FRQFHSWV

ODWKHPDWLFV OHDVXUHPHQWY VFDOLQJ DQG JHRPHWU\
'HVLJQ DQG 7THFKQRORJ\ %OXHSULQW FUHDWLRQ DQG PRG
3K\WVLFDO (GXFDWLRQ 8QGHUVWDQGLQJ VWDGLXP XVH LQ
$UW 9LVXDO UHSUHVHQWDWLRQ DQG FUHDWLYH GHVLJQ

7KH H[SHFWHG WRWDO GXUDWLRQ RI WKH OHVVRQ LV PLQX

$GDSWDEORIXQIJINWXGHQWNVPSOL WKBEHVLSQRFHIDWQWGRWROGHU
VWXGHQWY E\ LQFRUSRUDWLQJ PRUH DGYDQFHG HQJLQHHULC(

'UDZLQJ SDSHU DQG SHQFLOV RU GHVLJQ VRIWZDUH
5HF\FOHG PDWHULDOV IRU SK\VLFDO PRGHOV
OWHUQHW DFEFHVV IRU UHVHDUFK

3URMHFWRU IRU SUHVHQWDWLRQV

5XOHUV VFLVVRUV JOXH DQG PDUNHUV



6WXGHQW®WRUING URXS\R HVLD\QX VW D LODREGWMAD G IZXMR F X2\ @ 8
RQLQWHJUDIMLHIDH F K Q R O/RKFBHW R OPDQHONLQZIXWHYHVIVQ G J
UHF\FERG VW U XFDWRQZBIOW L ®HDKRZWKHWBO HP H Q W& X WH H
HQYLURQRHGO®BW D UVHQ X BbW KHHQ 8 IW K®IH V VWRDX G HQ@THVHQW
WKHEHVLJMY® HIORPWKHPSRUW RQFEXYV W D L Q DEPLROGMAVGE R UW V
LQIUDVWUXFWXUH

(QJDJH PLQXWHYV
&DSW XWHK G HIQQWWH D BEW W UR&XFR Q F FRIWX VW D L QI /MODLGV\X P
GHVLERRIZIPDJBY &LGHRN PRXAXVWDLQWBEGHXPISO O LIDUIHQ D
OHUFHGHV %HQ] 6WDGLXP
$VN IJXLGUQIWILRQV
e :KDWSR \RX WKLQN PDNHV D VSRUWY VWDGLXP VXVWDLQDE
e K\ LV LW LPSRUWDQW IRU VSRUWYV IDFLOLWLHV WR EH HQ)
% ULHIPBODMIOHQ Y L UR Q PAHKIDVOIDHRY WHM G L W WRDGEILOKR K Q H U J\
FRQVXPSWDR®VH QBDWH ZDV®ES D FX U L RIYQ BH W KWW DIRU
GHHSHU H[SORUDWLRQ

([SORUH PLOQXWHYV
$OORME XGHQ\WMVHDDEG K DW KIHWH DRUNV K HLW D G IGHPV LI QY L G H
VW XGH@WWP DOORXSIW VLHDPFEKURXBQH UHMITRFX\H JHQWJ\
VRXUFHV PDWHULDOV ZDWHU V\VWHPYV
7K QJV WR WKLQN DERXW
e +RZ PDQ\ SHRSOH GRHV \RXU VWDGLXP QHHG WR KROG"
e +RZ ZLOO \RX PDNH LW ORRN YLVXDOO\ DSSHDOLQJ ERWK
e :KHUH ZLOO WKH GUHVVLQJ URRPV DQG SOD\HUV WXQQHO
e :KDW IRRG DQG GULQN RXWOHWYV ZLOO \RXU VWDGLXP KDY
e +RZ ZLOO WKH IDQV EH NHSW GU\ DQG FRPIRUWDEOH ZKHQ
e +RZ ZLOO \RX PDNH VXUH WKH\ KDYH D JRRG YLHZ RI WKH .
+RZ FDQ \RX PDNH VXUH LW LV HQYLURQPHQWDOO\ IULHQG
3URY WG H DPDAKH URLID © K HW B/ KLHQ W H W® B WH V WLXI\DWVIHL @ 1B ¥ I03HD
VROXW(RERXURRWHWDRIEQUDLQVWRUWKYPIRXSVXLBWXGHQWV
ZLWK NQRZOHGJH Rl JUHHQ WHFKQRORJLHYV DQG VXVWDLQDE



(ODERUDWH PLQXWHYV

*URXSY EHIJLQ VNHWFKLQJ EOXHSURQWKHRU WMWIDOAX®Y PRGH
(QFRXUDJH VWXGHQWYV WR LOWHHRQWW H XXRK/\WMLQDEOH HO

e 6RODU SDQHOV ZLQG WXUELQHV RU JHRWKHUPDO KHDWL!
e S HF\FOHG PDWHULDOV DQG QDWXUDO YHQWLODWLRQ V\VW
e :DWHU FROOHFWLRQ DQG UHXVH V\VWHPYV
DONMURXWYGEGWHRRBURYLGH®ED BNQ GXLGIOXHVWLRIPW WIRGHDV
LOQWR WDQJLEOH GHVLIJQV WKDW UHIOHFW VXVWDLQDEOH SU

(YDOXDWH PLQXWHYV
(DFK JURXS SUHVHQWY WKHLU VWDGLXP GHVLJQ PLQXWH
+L J K O INJHKW\X D WQ D EFOIHW XIBI®I [ S O IKIRZW K HE\H Q HWLKHQ Y L UIRQW
$OORDDVVPBMDHAN XHVW IRRISVRY LFRH) VW UXHAWG EBFN RXUDJH
FULWLFDO WKLQNLQJ FRPPXQLFDWLRQ DQG SHHU HYDOXDW

([WHQG PLQXWHYV

([SDQW K HLQG H UV W RQ\GX.\DW D L Q B IF LFOQMMAD G IG¥PV LDQ G QV SLUH

IXUWHKHSORUDARGQHFMO HV VR EE UR D GHRW PMG D F L O LIWFDOADH/ V

GLVFXVVLRQ RQ KRZ VXVWDLQDEOH VWDGLXP GHVLJQ FDQ EHI

$VN VWXGHQWV

e +tRZFDQRXLPSOHPNBWHRIWKHVYBHDWY\RXWGDLOLIMUORFDO
FRPPXQLW\"

e :KDW RWKHU LQGXVWULHYV FRXOG EHQHILW IURP VXVWDLQ!

$VVLIDQVKR WW IO HRMNRXYUHE Q O RUVNHWEIKD VXVWBOGD R M HFW

KRPHZRUN

I1DPH 7HXWD -XVXIL =HQNX

2UJDQL]DWLRQ )XWXUH OLQGYV 6NRSMH

&RQWDFW GHWDLOV FRQWDFW#IXWXUHPLQGY RUJ PN
'‘DWH



<RXQJHU VWXGHQWYV
6LPSOLI\ WKH SURMHFW WR GHVLJQLQJ MXVW RQH HOHPHQ

3URYLGH WHPSODWHY RU SDUWLDO EOXHSULQWY WR JXLGHI

8VH PRUH LPDJHV DQG YLGHRV WR H[SODLQ JUHHQ WHFKQF
20GHU VWXGHQWYV

$GG FDOFXODWLRQV RI HQHUJ\ HIILFLHQF\ RU FRVW HVWLP

-QWURGXFH FRQFHSWV VXFK DV FDUERQ IRRWSULQW RI FR

-QFOXGH UHDO OLIH FDVH VWXGLHY DQG DVN IRU FRPSDUL

6'* 6 XVWDLQDEOH &LWLHYVY DQG &RPPXQLW
WKURXJK HFR IULHQGO\ LQIUDVWUXFWXUH ¢

6'* &OLPDWH $FWLRQ
E\ UHGXFLQJ HPLVVLRQV WKURXJK JUHHQ V)

S8VHGLYHUWROBIVVLIQPHWVGHVLIQWHWVHDUFRKUHHNHQWRU

DFFRPPRGDWH GLITHUHQW VWUHQJWKYV
$OORZ XVH RI ERWK SK\VLFDO PDWHULDOV DQG GLJLWDO V






