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7KLV GRFXPHQKMDV EHHQ
GHYHORBWEGMKIWDPHZRUN

W K&R Q VW U XS WR BIVED U W
RIWKHE(7 (GXFDWRWXFDWRU
7UDLQBQRJUDRQLWLDWNYH
SXUSRWHBUR YDBEXU D WHI\®

RI LOQRYDWLYHWDHID FKLQJ
PHWKRGRORJRDHRHG DW
PRGHUQL|RODW HREXFOWLRQ
LOFRQVWUXFEBWN.IRQHDUQLQJ
H[SHULHQFRVHLQWHUDFWLYH
DFFHVVRE®H LJZHWBKHD O
ZRUOG LQGXVWU\ SUDFWLFHYV

7KHFRPSLODRWLRQX FVDXIRKGREX W K H P DDVUHD VI LW D O
6LPXODWRR@WQ @5 (QYLURQPBQRMWHFW /MDVIDEQ J
30DW I RAUPO/LQRIO O D ERURRNIMY B D P LI L F DBV RIW H J L H
(DF K HF WKLIRIE O ISIKDNFWR HRDKCR G R @ R DUHWMK B FBW 1 QW D O
W R RFDVBI Q KD KHHQ G VORHD U QD O 1 O UW D & HRWROED H P
VROYLSQUWRPRWRIOODER DMWELERBU HBQIB P HQMQ G
NQRZOHGHIWHQWKHRG S UR D BKIHHW H (UMM ED Y BH H Q
GHYHO PMSHEEHILEN &R Q VWU XS WR MSHFUWW QUR W L [
FRXQWHQMYXWDEURBEUVSHEBYEWO HYDRURBAW H U V H
HGXFDWLRQDO FRQWH[WV

%\FRQQHFMWQ@RY DAVIYWIWQ D WHUIWHYDAFBOHD FKLQJ
DSSOLFDWIUIRAOAR XDUIFAW R XSSRUMGXFDWERUWMDWLQJ
PRUH LQFOXVLYH LQWHUDFWLYH DQG HPSRZHU
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'LJLWDOL® X ODWR RIDYQ L UWXDIDO M QY LURQ DRIGIW V
WUDQVIRKURPDOG.D UBBUIDZHWIRQ VW U X DWLHRGY DLH)Q Q J
%\SURYLGDOER QW U P@BH.G KIOQ W H U IV FWLW IREK N H
WHFKQRD R DIRWPX G WERIYMD Q G VHREHULADWIRP SOH |
SURFHHWWIHKLSPEQWHQDZLRAKWXW. VRWLPLWRWLRQ
UHDO ZSRUDFGEXFHESSURDGRRMG G\Q KD WAHHF K (VINALIDAD V
EXDVOKR GSHDUBNURRQ LG QRHEOHP \DREQ DUINJIGH V
LOQGXVWU\ UHOHYDQW FRPSHWHQFLHV

LWKMWXEBRQVWUXBWR VBWKWHFWHRSORUEGQRYDWLY
VLPXODMWIL®REP HWKRGR QB HMHVE 5B G W @HURWL

F R X Q WIUKLHRVF X 3R D FHFV V L EQ FHO XARLOHW\LKREDB/X F D W R U \
FDQQWHJLUDWMRFDWHRBEBDWQRQ DL QLTSURJU RV
PRGHUQNHHD F KSLUIDIF WRLG X S S REUMR D GHJUN L FL MW L R
FRQVWUXFWLRQ ILHOGV

%\ VKRZFDVSEQDFW WFRDWY G
DSSURDFKHWFKDSWBUP VW R
GHPRQVWBIMNHLIW.PRODWQBQV
95FD@ULGWKHD EHAMH @ KHR U\
DQ G UD F VSLUAHS D O H@U QRWYK H

U H D O LRA MHRME R Q V W U XLFQMGDR\QW U \
ZKLBEAVX WKQIWD LKQQYUURQPHQ\
UHPDHQJDJIHIXLW DBWGNW X UH
RULHQWHG
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KWWSYV LWHY JRRJOH FRP WNWN HH YLUWHEFV)\

11
" HVFUSVIRQ Rl VKH P VKRG VRRO

9"57(&W IUHRSHQ DFFHYWRXONHL P X O DWKEWMD OR Z V
OHD UQIIRQW HZLDFKV U X FOVDABRDWH V L G EQ WQ 6'DBD V
GHYHORSHGBGXWREBQG\WKP®GRHYRWH T X DUH
DGGLWLRQDO KDUGZDUH RU GRZQORDGYV

111111/
$ GYDQVIDI HV

JUHH DFFHVVLEOH ZLWKRXW GRZQORDGYV
([FHOOHQW IRU HQWU\ OHYHO OHDUQHUV DQG

Hiim

' \VDGYDQVIRI HV

ILPLWHG LQWHUDFWLYLW\ EH\RQG YLHZLQJ
ODFNV UHDO WLPH PDQLSXODWLRQ RU LQVWU)



https://sites.google.com/tktk.ee/virtecstudy/simulators

KWWSYV LWHY JRRJOH FRP WNWN HH YLUWHFV

9”57 (BY.GHR® HDF KLQG D P HRROIVW U X D\R 7 R &/FK
DVZD Q/OVW HPQV X O D\I LHRIDY & R FFIRP SR Q H'QWKW. J K O \
LQFOXVLYH DFFIHWREEGHRQH DSGRYLGHWLYDWH
OHDUQEDRBRIZRPHRQEHJILQQ@KEW\ODBWLRDQGV RQ
H[SHULHQFH (VSHFLDOO\ YDOXDEOH LQ UHVRXUF



https://sites.google.com/tktk.ee/virtecstudy/simulators
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" HFFUSVIRQRI VIKH P HVIKRG VIRRO

&R6SDEGX.WEURZVHU §0 B MWGERIUPRY WXG MERW M D W H
DQB[SORUHLUWRNYQUR QPWMRSSRUWWDB O L SBVOL\DLIF
SK\WVLBQ®5LQWHUDABHRG VOIMMRIR J & UG E RDW G
2 F X O KD U QFHIBR Q V WAPHRM/SUHV FRW VY VU XEWHR Q
VDIHW\ VFHQDULRV RU DUFKLWHFWXUDO PRGHO

1111111/
$ GYDQVIDI HV

e +LJKO\ HQJDJLQJ

6XSSRUWYV VWRU\WHOOLQJ DQG VSDWLDO UHD
'HE EDVHG

&RPSDWLEOH ZLWK PRELOH 95 KHDGVHWYV

Him

" \VDGYDVIDI HV

/ILPLWHG UHDOLVP IRU DGYDQFHG HQJLQHHULC
SHTXLUHV LOQOWHUQHW FRQQHFWLRQ DQG EDVL

"W HW S HF IHD CHFWR MO W U\ OR @MW U 0F WA KRDU QWU V
H[SORWIDWILDIHDUHQWD M BURFHGXRIUNYVWH JL VWL FV
VXSSRUQPO XIDYWLF LBPWQRPLBK Y LEDO U IDHUBY
RITHULQW X LFAJIHYDHMQ Y1) H P HSQWX G HRDMVR O H 8 D\ H
LOQVSHFWLRRXRUDKDV IEG Y HO R SR HEXW GG J LRVRDGH O V
FROODERUDWLYHO\



https://cospaces.io/edu/
https://cospaces.io/edu/
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

(G$SSWIUHML.FUROH B0 RW@RKPWHUYWHUBR®X®H V

DQ®LPXODWLRRNIDMRUDLSDYIW L FIXQYDUKW\ FULW
LOGXVWUER®Q VWU X AAVQIERQOZHGEBILE ROUMD G\ PDGH
FRXU\LIQW O X\GAO) JRDIGI3B\(X VD M. WB]DUGHQWLILFDW
DQBRUNDWHLJKWNUQHQYDAHWHK P X O DW GRIE LVLLNRRH
PDNLWDWHNK/PMP LFHD O ZFRUO/GV UX EWEHRQD KHRB L Q J

WEXLY®GWXDWIZRQE @ S UD FVWICFRDAD HEIBILVN TUHH
HQYLURQPHQW

$ GYDQVIDI HV

e 3UDFWLFDO ULVN IUHH WUDLQLQJ
e YOH[LELOLW\ DQG FXVWRPL]DWLRQ

" VDGYDQVIRI HV

e /LPLWHG GHSWK FRPSDUHG WR RQ VLWH SUDF!
e '"HSHQGHQFH RQ WHFKQRORJ\

7 K IWRRIDBHX VHIGI (7TFRQVW U X BW LRI P X CROQVWL W H
VLWXDWKRQAD IHSW DFWRLEBWRFHGRURYLWLENO

HVSHFVRDWIRRADMX G Z QWDN P LIVAHFGW R HBRQ VW U X FW L
HQYLURQPEBQWUYXFIMBYVYLRRGXOHVEUH WWVNLQLQJ
DVVHVVPHBOW LRUVEOHQ ®H® U PRGHOWHLQIRUFH
WKHRUHWLFDO NQRZOHGJH ZLWK VFHQDULR EDV



https://www.edapp.com/
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

Hiim

(21 5SHDORWMWD\Q$” SRZHWHEYLFH DIJBRYMWLHFQGHG
5HDOS WD W IRKW\PL J QRUEG X FD W QREQ G X VAKBEODW IR UP
HQDERXRWNUAR DS LFEROQ Y H LW WAL QD LOR QWRI@WY HOR S
QHZIXOIORPHUVLYEQWH U DFWUBHRGXOHV Z LIMK\R X W
SURJUDPYNQOHOX LAHYG UDBR®KL :5DQ @1 $'WKH

VIVWHARPELQRPHUVLYWLPXODWLWKQOWHQWXWRULQ.
FDSDELWIRVEHINOHQJDJDQB GDSWHDH BERY\VWHP
8VHED QQ W HULDFRVU WWRIRRDEW HB V& Q Y L U R QIP® 6 VD

W L PHHQ K D Q RIQRIZ O HIGIWMHH DWISRUID F W INAGBEY HOR SP H Q'
7KFSODW NRUPSRGMBPH@F URMKHDGVHWMQDEOHG
PRELOH GHYLFHV GHVNWRSV DQG ZHE EURZVHU

$ GYDQVIDI HV

e "PPHUVLYH SUDFWLFDO VNLOO GHYHORSPHQW
e JOH[LEQ®FDO GEG R\ DHFQYWRBKHDG V$BVNQDEOHG
PRELOH GHYLFHVY GHVNWRSV DQG ZHE EURZV

' \VDGYDQVIDI HV
e +LJK WHFKQRORJ\ UHTXLUHPHQWY LQ WHUPYV F

e [LPLWHG UHSODFHPHQW IRU UHDO ZRUOG H[SF

(21 5HDOBSWD W HFOUERHX VHIGQ QWHUDRFXYWLSYHHQWLQLQJ
GLPXOWKRISHUDRIERQVWURBPDWKRMXFEKWH[FDYDWRU\
FUDQHYVY DQG IRUNOLIWY LQ D ULVN IUHH YLUWX



https://eonreality.com/
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" HVFUSVIRQ Rl VKH P HVIKRG VIRRO

JRUJHALPXODWHR @ ARIWHUDFWUDHQILROIDWDRDR GV

Y LUWXDO@ISD\S S O L F DWDLLROGRILMGE X VIMQUER QV W U X F W L
VHFWRUKHVHLPXODWURPWHDMBO ZRIUTXESPHQW
HQYLURQPBGWWNE/URYOGB UDRQHWMKW QG VHRSHULHQFH
L@Y LUW XMW KGN U QUDR O X WLLARDW K QJKLHD OD QW L F
SK\VLFV EDAXSG R U VERRWIK HVNWRGGLPPH UV L9%H
GHSOR\PHQW

$ GYDQVIDI HV

e +DQGV HRVN IQHIMHUQLQ@BOXWKESHUD R LIRHYD Y \
PDFKLQHU\
e SHDOLVWLF DQG SK\VLFV EDVHG VLPXODWLRQ"

" VDGYDQVIDI HV

* +LIWWVHFKQRORNXLUHPHBRMNXLSPBQWRPSDWLEO|
KDUGZDUH
* &DQQRW |IXOO\ UHSODFH UHDO ZRUOG H[SHULF


https://www.forgefx.com/

KWWSV Z77Z IRUJHI[ FRP

Hiim

HQW
XD O
QLW
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" HVFUSVIRQ Rl VKH P HVIKRG VIRRO

Hiim

8QUHIA L Q% O/X H SAULIVQXEFQ L SWDSRZHUQKRGH EDVHG
L QW H UWKAIBAD O RZWH UWRE XL F®R PSOHQ W H U D PWQIGR Q V
VLPXODWIL\RRRXA G WU LWRG PbOXHS DURE MIRQ
GHYHORSDQGQWHUDMAWLYQYUURQFSAWLVZRBQ
SDLUBIGMKKHQJLQURE XSMAVLBWL JKWLM@D QLPDWLRC
FDSDELOLWLHYV

$ GYDQVIDI HV

e SHTXLQRWVRGLDEL O LA Q/RIMGXF D\URBM DL QYIRUV
FUHOARIR SOMLQWHUDBQYERPXODWYR@NDJ DQG
GURS ORJLF EORFNYV

e +LIJIKPRGXODQU® GDSW DEMIRAID VRMXVWRPL]®IWLRC
FRQVWUXFWLRVQUUBS&EGW D WDLRIDPLILBBDUQLQJ
H[SHULHQFHYV

' \VDGYDQVIRI HV

e '"HVLJQLQJ FRPSOH[ 95 VFHQDULRYV VWLOO UHT
* S8VLOASPRGXGHM FWRDOYWEBTXERPSDWSKOHGZDUH
DQG IDPLOLDULW\ ZLWK WKH 8QUHDO (QJLQH F



https://www.unrealengine.com/blueprint
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KWWSYV /7 XQUHDOHQJLOQOH FRP EOXHSULQW

3 RVHQVIDCB VH LQ &ROWAKPVIRQ 9 ( 7

SQUHD@ILQHO XHS DO@REE X FD WRRFW HD W H
LPPHUWSWUDLRRGIAHR BR Q VW U WIWNRAX
DWFDIIROBYQBPEKD]|DWHFRIQLW/Q&Q I H
VLWHQWUTWUDL QUG HV LUQF O X YD F HILBIGG
FXVWRPLJBEQBXYRGUDJ DQGORURB. VWLQJ
WHPSODRWHARPPXQLEMXHSUZ&UWE SSURDFK
VXSSRWWHONBU GIPER X UDQWWUBBWE®HP
VROYRQGUR Y LKDHY/G VHRRH U L H @I IMLUW XD O
HQYLURQPHQW

(8 3LRMIPADQG &DVH ([ DP SNV

%OXHS KIDYWNHRPLGHMDGRSWIG IXQGHGE

L QLW L DMREYHH\D WHHD O LWWY R E IWWUHDEL Q)IRQJ
LOVWDEQNRMD OV &RQVBHUXHWBRSERGXARVY
EULFNODQIE@QN XODQWRQ CBWERQOLWXHOW
FURVV:58VUDLIQ®UUR Q FRHIDVOW LU W LW X W L
DQG"1 %276 (8 FUHDWKI)XPDQ FHQWRERWLFV
VLPXODWGERWIRBEH W U XWD VREH \BH RMHF W \
GHPRQV WY O WHHS UILOGH/YL ¥ LDOLLW Q P B IQMKS
FRQVW U XRNDLARGID Q G\K L W D ERL® E V® DFECCHN L
ODQJXDJH WUDLQLQJ



https://www.unrealengine.com/blueprint
https://www.unrealengine.com/blueprint
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

2SHQB6SDAMDRSHQ VRWYRIFHZDWBIW GRHMPL IO EE L O G
LPPHUVESHS5 05HQYLURQPZH@M RIHT XL IDL@YD QFHG
SURJUDPRDRZOHEIGIORGKFDWRQWHJIJUPWRBHOV
L QW H U DDAMVHB@G Q IDPV L RVKW RRGKI DJ DQRESIO X J” 7V
LQWH UM XSS RUMM RKH D G VIHWB\R E LOMY L PBW L Q J
LW IOH[LEOH IRU GLYHUVH FODVVURRP RU ODE V

$ GYDQVIDIHV

e 7KHSUDJ DQG BARISIZYW H LD O BIRZGVX F D W/RELXL O G
LOWHUDFWLYH ' HQYLURQPHQWYV

* 6XSSRUWKHDGVRRELGHYLAHYGHVNWRCGWYRZLQJ
LPPHUVLYH WUDLQLQJ DFURVV GLIITHUHQW FOL

" VDGYDQVIRI HV

e '"HVLIJQLQJ FRPSOH[ 95 VFHQDULRYV VWLOO UHT
e S8VLOASPRGXGHM FWRDWEBTXERPSDWSKOHGZDUH
DQG IDPLOLDULW\ ZLWK WKH 8QUHDO (QJLQH F

2SHQG6SDFHD BHXVHWER L P X CFIRQN W U X EWHREXLOGLQJ
SURFHY@RPHUWSYH5 0BQYLURQPHIUDFHLE[SORUH
VFDIIROBRQVW U XPWOLIRAY | HWRHQD LR FFHVVLELOL
FKDO O HURMGLYON LOM-HH UMW LWK QRS S RWSDW LD O
UHDVRQLQJ DQG LQFOXVLYH OHDUQLQJ



https://www.openspace3d.com/en/
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SURMHFW/PhDYOIEYI/SODW I RUBWRY L GHPU QHWK
RSSRUW YOR/ WEBRX\WMXMUF DO ZFRUOO/GW URKI/QRBQJIHV
DJXLGHGVUXFVWRUSHIO LWBID G LWQRW D RAFRN IERKIQV H Q
IRFXVRQWKHRB8%/HPSKDVLEBYGYV RWHREOHP VROY!
FR O O D E RU@EW_HRWDD ALY IHQHIO SV W X G I8 GIWO/R S DFW L F D
VNLOOV WKDW GLUHFWO\ WUDQVODWH WR ZRUN S

7KHVSO D W | RIQM\EGHHD U QHURURQFRP SO Q VW U X FW L
SURM HGFHWVVWO VRW FHQD UL RFKDVOHGRI WHE LILWD O
EOHQGRWK\EUIHR YLUR QPHKMWWX S S RRUUN WWKDRQNLQJ
WHDPZRQUR MPHIFD JHP EIQMWD B DR O RZQE W U X\FRV R U
PRQLWBRJUNYSURYWERHONGEDRXQGHUUHSUHVHC
OHDUQHUV LQFOXGLQJ ZRPHQ HQWHULQJ FRQVW

3%/RITHDWXSSRUDQEFOXVLY!
OHDUQLQJUDPHZRUN ZKHUH
H[SHULPHQWDMLIRDWLY D\Q'G
FRPSHWHQFH ERQOILSH@D
ORZ ULVN FRQILGHQFH HQKDQ
7 KLAVK D S \W HSUD RN HIB/% W R FDOQVG
SODW I RWKAEAY YSIURYHQHFWDRY H
FRQVWUXBWLRQ JK O L JKWKHLIU
SRWH QWRLIDSR ZB b D U HHUK\D Q F H
LQFOXVDRGPRGHUQIWHDFKLQJ
SUDFWLFHYV
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aimnn
" HWFUSWRQRI VIKH P HIKRG VRRO

(GX6RXUEMIESODWIRUPDQDJLWYHDO ZRWHD® EDVHG
SURMME RV FEVHEGG X VWWIDBEND URKQFRPHRLOLWDW
FOLHOMWHUDBWGRYSRUWN IO HFOHDYBIQDL@GGLIJLWDO
SRUWIROLRYV

$ GYDQVRI HV

e SHDO ZRUOG SURMHFWYVY EXLOG ZRUN UHDGLQF
* 6WURQJ LQGXVWU\ FRQQHFWLRQ SRUWIROLR

' VDGYDQVIDI HV

e SHTXLUHV H[WHUQDO LQGXVWU\ SDUWQHUYV
e +LJKHU VHWXS PDQDJHPHQW HIIRUW IURP HGX

(G X F D WFRDURVD W F/KV X G ZQ WUYH IRV LP X O PR B 8 W U X F W L
FKD O O HQXRIW HW U R DISXWE EQXE O RIQSIW L P IOJR QLIVW L F
ROEXLOIGEW X GH@WNMVHDBXLGHEHERWR VW U DRNVGR UV
FOLHRMW\WRBURQIHV VS BRRBHD\H/Q KD Q FIIPBDR\PHQW
UHDGLQHVV
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aimnn
" HWFUSWRQRI VIKHP HVIKRG VRRO

&ODVVEWIORWY O SOI® W MRKPHWP L | WHKBIHD UQ U@ F IEV V
HPEHGGQAYVRQWRPHUVURBH SO/MROGINMTIKY R XJIK
TXHVWWXG BDGWD Q &WHK HHLGX FD WM. RQDEIFRPSOHWL Q
UHDWDV®YGDVVHVVPMKXWBMW HFRQQHFWRRRGXODU
FROVWUXWRESRENHSODWIRQWHJUDWRHAM/M UDFNLQJ
EHKDYLRU UHLQIRUFHPHQW DQG LQWHUDFWLYH

/HDUQXMQEBHUWSOSIGEKBO O WXFBY "GHQBXVYWDLQDE
5RRILIBWLRROMNHVSRQB6LWB]DUBLW KILEKD UUDWL:
FR QW M[KBMP X CCODMMEBKWIERQ VW UXFWQRQKRWEHV WV
IDFLOL @\ WUWGLVGEHSO BQRUAN Q GRMN W U X K\WADLRWGK
HQYLURQRHQW@H LM\DD B/Q G U R MHHW WISRO H E DV H
FKDUDFW H UDADWXAKKL WHFAKD LB QBQV WBLLQROWL F H U V
PLUURWDO ZRRPIEW LURRGIHAV W H D IGQHH SMH Q \RH
LGHQWLW\ UHVSRQVLELOLW\ DQG FROODERUD\




t-wiluvq T, v|v

1111111/
$ GYDQVIDI HV

e +LJK HQJDJHPHQW WKURXJK JDPLILFDWLRQ
e 6XSSRUWV UHDO ZRUOG VNLOOV
e 3URJUHVYVY WUDFNLQJ DQG DGDSWLYH VXSSRUYV

" VDGYDQVIRI HV

e SRWHQWLDO FRPSOH[LW\ IRU VHWXS
e 0D\ QRW VXLW DOO OHDUQHUYV

7KHS ODW NRWIPP X OMWIHMED J D JHPW RWR XJ®W D V\ EDVHC
LPPHUVREGPPHGLDWBEZRNAGHHUDGD SWXBISRUW
YLBLIIHUHQ®H DWSBDEY XK\ X FD WERHQHIBW UHDO WLPH
GDVKERDIRGMPRQLWRUWIQEBILYLGRBWHDPSURJUHVYV
3HGDJRJLEODDOK FHBBRVYMY/I UHJIRE DWHBOUXFW XUH C
SUREOHP VRPQGEEHU EDNRIBESHUDWILR/GDUWLFXODU
HITHFWRWHQJDJLQ@HUUHSUH\DHPW BER\USURYLGLQJ
DFFHVVLEOH PRWLYDWLRQDO SDWKZD\V LQWR Wt
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

$XWRGHWNISFDGHPWIUHAORXG EONBGGSO@IWIRUP
RITHUISQURMH FW FEQMH.E XD DF K L W HFF QX DHH HJQ G J
FRQVW UXBWRRQGOMHXG PQWE X FDWRIMVEXWRGHVN
LQGXVWU\ WWORQIBIDMIER &53H Y LXWLRQ DQ & "0

DORQJ ZLWK VWUXFWXUHG OHDUQLQJ SDWKV DQ

$ GYDQVRJI HV

e $FFHVV WR LQGXVWU\ VWDQGDUG WRROV
e 6XSSRUWYV UHDO ZRUOG VNLOOV DQG SURMHEF\
e SHUWLILFDWLRQ DQG FDUHHU UHDGLQHVYV

" LVDGYDQVIDI HV

* 6WHHS OHDUQLQJ FXUYH
e SHTXLUHV GLIJLWDO UHVRXUFHYV

7/ KLS/O DW MAHAES RERWK G LY D@XDHDD P E MWHDA Q RDGJ

SUHSDWHXG HREBHWU W L | LB Q W Q RIQDNG R J LAMRIDY W U X F W L
UROHV VXFK DV &$' WHFKQLFLDQ %”"0 FRRUGLQD




Tlo7;vh ;v m
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KWWSYV DEDGHP\ DXWRGHVN FRP IIIIIIII

" HVFUSVIRQ Rl VKH P HVKRG VIRRO

"Q FRQVWUXFWLRQ 9(7 $XWRGHVN '"HVLJQ $FDGF

e /HDUQQGDSSO\ ' &$' GHVLXQ 0PRGHOLNJIG
FRQVWUXFWLRQ GRFXPHQWDWLRQ

e HYHOBSDO ZBHOIB®QEXLSBRMHHFWNORBODQV
HOHYDWLRQV VWUXFWXUDO V\WVWHPV

e 6LPXODWH EXLOGLQJ SHUIRUPDQFH DQG VXVW

e *DLQDPLOLBUWELIQOWRUNIORYME\ SURIHVVLRQI
DUFKLWHFWV HQJLQHHUV DQG FRQWUDFWRU"



aimnn

" HVFUSVIRQ Rl VKH P HVKRG VIRRO

H:H/HDUQWQUHRSHQ VREXNWHRWR@HVLIQYHGOS
HGXFDWR B\ D LBDUWHWINWH X F W RUWHHGE PROMWLIHP HGLD U
OHDUQHRXUWMHDO R¥ W UW\E HV LFIRQ WHQOWVK R WG L Q J
DQSURJUDPYNQDMA[S RUM) WIRG HO\ DRWHR®D WN0 /
6&250”06 H3XE7/KH\OHH D U Q EQIHFIVQV K HEGIX SO RDW R G
/06 SODWIRUPV OLNH ORRGOH &KDPLOR RU XVH

$ GYDQVIDI HV

e 1R SURJUDPPLQJ UHTXLUHG
e 2I1I1IOLQH DQG IOH[LEOH XVH
e "QFOXVLYH DQG DGDSWDEOH

" VDGYDQVIRI HV

e /LPLWHG DGYDQFHG LOQWHUDFWLYLW\
e HSHQGHQW RQ FDUHIXO GHVLJQ

"WR/I10 D@HE XOW LOEDSXEODPDWHWY FHVWLEQMHUVH
OHDUQM@GD GDSW DRE O'HD UL RXYD L LL@)JIQ B R Q WA

FRPELQLQU X F\WXIUGIIER E\RKKD Q G VDREQV L YW WBHGIYW IR U P
VXSSRUWY ERWK LOQGHSHQGHQW OHDUQLQJ DQG




nimnn

"QFRQVWURFMWH.ROHDUBD@HXVHWG R UHIPRIEXODU
KD QG VORI® U QUG M WKW WP X ODHADHD 2R I \DIWBX/F B V
GHVLJYXYWDLDDB@®WHRW RP S D ULRQ MUML [H V
(GXFDWRD®VFDIIRMDHED U QAIQNEDFNJURMBBGLQJV
WHFKQVWDQ G UGV UDPYG' LGHRR XL GHWXGHQW\
WKURKRR S CSHUR F H V QMAH U IR /UL ¥ IBM_HR\B E H ®3(Q J
VHTXHQFRQY W UXMWHIBRIQE HO | DV V HVXP]HIWO S
OHDUQBESNQRZO MEDFWDBEBOOH'OPX OWLODLQGXDC
RIIOEQHD E LPD MHVAL W DRE®IHY HOMBUQBBWDLQLQ.
HQYLURQPHQWY ZLWK OLPLWHG LQWHUQHW DF




PTG m; 7

ot M u 1B
"low|; tthr] Q HHIHIT

KWWSYV ILHOGGD\ODE ZLVF HGX DULV JDPHYV

HVFUSVIRQ Rl VKH P HWKRG VIRRO

$5"6WIUHSODW VRKBPOYDEBEXFDWR O W D U QHRWW D W H
PRELOH EDDRF® W LR QLDIDHIUHD IF VSIENUH H QLFHAO X G L Q..
DXJPHQWHIZO$5MD M VE UDQF KWDQUUD W QY HNOG EDVH
SURMBVWEFDGHYHORBURE®QL WM/ DNVV XGQ WA G
GHSOR\ WKHP YLD WKH $5"6 DSS DYDLODEOH RQ

$ GYDQVRI HV

(QJDJLQJ UHDO ZRUOG OHDUQLQJ
ORELOH DQG DFFHVVLEOH
6XSSRUWYV LQFOXVLYH JHQGHU UHVSRQVLYH \

LVDGYDQVIDI HV

'"HYLFH GHSHQGHQW
3RWHQWLDO VHWXS FRPSOH[LW\
JLPLWHG RIIOLQH IXQFWLRQDOLW\



" P T m; 7
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KWWSYV ILHOGGD\ODE ZLVF HGX DULV JDPHYV

$5"6E D@ HXVHIGFRQ VAWLRQWRUHDWPHUVQRHADWLRQ
EDV DG DUBLSHU L HDXEFDW 36 WULJVHEBIONWKURXJ
ZKHUHHDUGRBSOVIMHSODQQRWDWHUGBQWLILED\
WDV NWD OWRXSSRUQWH U DR WEBEQUULRORZLQJ
VWXGMWRWRBHDO ZFRWVGY UNXRVHRED NGHFLVLRQ\
LOFRQWH[W WHDRLOHERG 8 VW L RMKEIDMD P IRQGDEOH V
WHDP EOVHGGYHVW L DI)VEIRROOW E RAUIREIOHP VROY
ZKLAMWYWRU\ GPREHLQ@MUPDRVWHQW¥ O XV HQK H U
UHVSRQW.LWYBLQL\QBLIKOLIIGULYBUSHIUVSHFWQYHV
FROQVWUXFWLRQ



PTG m; 7

ot M u 1B
"low|; tthr] Q HHIHIT

KWWSYV ILHOGGD\ODE ZLVF HGX DULV JDPHYV

HVFUSVIRQ Rl VKH P HWKRG VIRRO

$5"6WIUHSODW VRKBPOYDEBEXFDWR O W D U QHRWW D W H
PRELOH EDDRF® W LR QLDIDHIUHD IF VSIENUH H QLFHAO X G L Q..
DXJPHQWHIZO$5MD M VE UDQF KWDQUUD W QY HNOG EDVH
SURMBVWEFDGHYHORBURE®QL WM/ DNVV XGQ WA G
GHSOR\ WKHP YLD WKH $5"6 DSS DYDLODEOH RQ

$ GYDQVRI HV

(QJDJLQJ UHDO ZRUOG OHDUQLQJ
ORELOH DQG DFFHVVLEOH
6XSSRUWYV LQFOXVLYH JHQGHU UHVSRQVLYH \

LVDGYDQVIDI HV

'"HYLFH GHSHQGHQW
3RWHQWLDO VHWXS FRPSOH[LW\
JLPLWHG RIIOLQH IXQFWLRQDOLW\




" 1llmm’ 9
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'KLOHJRMHFWOEDWERIODWIBURYIWKRYHUDUFKLCGC
IUDPHZRRIWB XWKH KNGV ROXFDWLKRHHFWLY HRQHVV
VXFRSSURDBKMWHQGN YROQKRZOHD U QIPEWY VW U X FW R
FROODERQWWEDEROWUXFWURQGIQYLURQPHQWV R
K\EULGLJLWDPURVY ERUGHUF RQODREDRWRRORQH
EHFRPHVVHQWRLDHQ D E O WHMHD P Z R BRRIUGD W LIRDG
FRPPXQLFDWLRQ

7KHVMWRRODQJHRPLQWHUDFKLIMYHHE RDQ GSYURMHFW
PDQDJHPHH@IW I IWEBP¥XUBH VKDQMLIQIR QB G ®MUMN X D O
FODVVURRPWOOREDUQWHREVDLQVWRHEIWR GHYHORS
W H F K GLUFIDZL PDQ D $H R MMHIER\H OR QE M KD QHH GEDFN
L Q HBQ PWHH J D U RAZHKM W KMKIBDWURQ VIL\PHWKFODVVURRP
RW R UN IUHP RWHGR U W DACKMIDO \KR{ O-5G X FDW RDMR O G
JUR XU R M HF WDIFONG KDIBER QW ULE R QW GIRIMWH QFO XV LY |
SDUWLFLSDWLRQ FUHDWLQJ RSSRUWXQLWLHV IR

7 K LWH F WILRW U R ®UFH/RHR Q O IE®RKD O D E RWB RV R QU R P
YLVXPOLWHERDUBM UR&RQFHSWERDGB& J-DPWR
RUJD QL] DIWOLRYIRAEBRW LRVQD QDQ GH[W F ORK 8 OO
FRPPXQLFDWLRQ V\WVWHPV VXFK DV OLFURVRIW 7




ont,; r [0o- u/
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

&RQFHSWEIRMDDJGHDO WY IPHKBROODERWVBWE R

EUDLQVWRUPQRWDMQ®MHDPRPPXQLFDWLABOXGHYV
LQILQLWH FDQYDVHVY PDUNXS WRROV DQG LQWHF

$ GYDQVIDI HV

/ILYH YLVXDO FROODERUDWLRQ
6 XSSRUWYV DUFKLWHFWXUDO PDUNXS DQG LWH

" VDGYDQVIDI HV

&DQ EH FRPSOH[ WR QDYLJDWH DW ILUVW
+LJK EDQGZLGWK QHHGHG IRU ODUJH ERDUGYV

SVHW RHY LR VW U X EWERRDEW U L Q VRADRVHPS QD Q U
FRRUG LQ®IVHHGEBREBIHV LGRFXPHQWBW F LEDHOQUH ILFL D
IRUHPRRWK\EULGR X 8@ F O XTRAHPD QD JN@IX G\ FDUHF
ED O D @PNRX S S RYMNOLOV HRU@E R O O D E RUDLW QRIS K
LOQGXVWU\ %"0 ZRUNIORZV




$u tto
P7+1- [lom 11 WO:
I

HVFUSVIRQ Rl VKH P HVKRG VIRRO

7UHOOROH[LEWEH ED$HE& VPHDFWD J H PH@IW EFDV/AR®
W KHD Q E IPH W K R G R'OIRQ D RZ\D U QHRULW X BVQJO@SFNR M H F W
SURJUNMW R XXV W R P L JIDREEDHEOM. VIV GFDUGMIHOOR
VXSSRDWNVGHDQFRFRQVWUXFW LR G XUFDWDWHEEN Y

L Q F O X\GH. PR XIUFHHQ BLKIDIWHI D F B XG J FRVSW Q D WD IQRQ
VDIHRKHFNOWGW B J DQGLGWRSPIDRHW FFHVVREOH
OHDU@KWDW\ IGQ.J LWWIOHY Z R VO E W H J U B MANRRFED W H
*RRJOUBILYSIODPN) GLFURVRIMNPNOOIRAP RUARPSOH |
FROODERUDWLRQ VFHQDULRYV




$u tto
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1111111/}

$ GYDQVRI HV

e 9LVXDO DQG IOH[LEOH SURMHFW PDQDJHPHQW
e 6XSSRUWV FROODERUDWLRQ DQG LQWHJUDWLI

L\VDGYDQVIDI HV

e SBRWHQWLDO FRPSOH[LW\ LQ ODUJHU SURMHFW
e [LPLWHG IUHH WLHU IHDWXUHYV

7UHO®RHI® BRO ODE FRDW WU PW DREQENOHIDWLRQ
DQGBHDO ARUHME QMRH J U D W LIRV D\DOFIKS Q@ R MAHQ\D \ V
DGDSWLRXDQJEQUBEWRW UDFRRPSOLPRQEHVWRQHYV
"W XSS RRIX\OMW L SKDDAHE RGXOWRDIIRZBHE I ORQZ G
SURPRWW W X FWDHE B BB RAAM | H WHRE W I @FDQY NKVH
SODWIEHPQIRBRBWVDERUPDMLOHDA WHYEB®DQQLQJ
SURFHVHWGINR XUBWHKGRDOHUWKIISRXBHVSRQVLELOLYV
DQ G X L GH3AV H QWNLLEDGB V. J LSNUIROVIFHRFRAU G L Q\DRKIHRAX O L Q J
DQGRFXP HQ WM IBROERWDY U HHHG X F D WW RWBDYF O X GH V
W HDPR O O D ERW B REDE® Q W H J UDIMAISFOD W | RAXFO V
*RRJOH 'ULYH 60ODFN DQG OLFURVRIW 7HDPV




o|lmm
I
" HVFUSVIRQ RI VKH P HVKRG VIRRO

1IRWLIRRQ OO L@ RQEHRINY SWWEBRPEL@GHRFXPHQWYV
GDW D E DDVE/E® D UGHIO DV\Q ED O H Q GIWNHR MW X G H Q W\
DQG GXFDWRGNKS S RILOMYLERGIW WY WX F\WHXQUIVE D P
FROODERUDWLRQ

$ GYDQVIRI HV
e $O0 LQ RQH IOH[LEOH ZRUNVSDFH

* 6XSSRUWV FRPSOH[ SURMHFW VLPXODWLRQ
e )DFLOLWDWHY FROODERUDWLRQ DQG IHHGEDF

" LVDGYDQVIDI HV

e /HDUQLQJ FXUYH
e 3RWHQWLDO IRU RYHUFRPSOLFDWLRQ



O|lpm I

1R W LIRIDE HX VHB\ VW X G FAOBH/N LDQ® D QIHFRP SOHWH
FRQVWUSXBWMRREVO D YRBYDP S @/H IFD @ UUMMDHG LILW D O
SURMWSDWHRU30ODQ QLIQBR Q VW U XA ) REL ®R X V H
LQFO X GAIML MNHW F KHIVF K Q VSIHF L | L FDRVMOLR BV L D O
FKHF N QRAWMF K HG XIDIF R VAW W L P D WDHD/O RR UV K H

L QW H J IRDRXICR/QL PRHRELVEIH@@BVH P S O D KWHRO N HWG H D O
IRUVLPXODWRB®SOHHDO ZRUWDO/®YW KW OHDUQLQJ
HQYLURQRBIQWK SSRDWQ F KU RQHRXKZBQ®W HDFKHU
VWXGHQW IHHGEDFN ORRSYV



o

aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

OLURDFROODE RWQOWZIENHN H EW B B/G BlY D E WHD P\R
YLVXDIAAHBDYGURMHKRAVOWF O XMEHK/S O LRV W WD U W V
EUDLQVWRUPLQJ ERDUGYV IORZFKDUWY DQG PR

$ GYDQVIDI HV

e &UHDWLYH WRRO IRU G\QDPLF WHDP VHVVLRQ"'
e "QWXLWLYH LQWHUIDFH VXSSRUWYV WHPSODW]

" VDGYDQVIRI HV

* JUHH WLHU OLPLWHG
e &OXWWHU ULVN LI SRRUO\ PDQDJHG
e 1IRW LGHDO IRU ILQDO GRFXPHQWDWLRQ

6WXGHBMX¥ROODER WSIDVWER PO W U XVF MPLHRAR QU VV N
DV VHVVPHQW\DW H FiK ZLIRFADND ORF\R Q G XGH\WLGWHDVA. J Q
F KD U U H3DW M\ FX OBDIK@GI\EU DG DU @RGHDYGURV YV
ER U GHIR XS3J R M H 6 WRU D JIHWF O XARPAHX Q L F DY 8 R QW
VNLOO GHYHORSPHQW



-7t |

aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

3D G QNWLP SIDHGQ W ME R/Q ® D E FSQOMW/IZKHHRXY H BD Q
FUH DG\LH LEVDOUWE B R VWH W DJHAM. GHEBRFXPHOQW @
OLQNWXSSRUWNO WSBIBDVDIMGERPPHQMWI/NL QWD Q
H[FHOOHQW WRRO IRU JDWKHULQJ LQSXW RU SUI

$ GYDQVRI HV

e 8VHU JULHQGO\ DQG 9LVXDO
e QHUVDWLOH 5HVRXUFH 6KDULQJ

" VDGYDQVIRI HV

e /[LPLWHG )UHH 9HUVLRQ
* 5LVN RI "QIRUPDWLRQ 2YHUORDG "I SRRUO\ 0D

3DGOADME HXVHB\ FR VW U X BWLRODX G HQRVDW KIHQG
RUJDQUHVHDIRAR SURMISEWYVHGWDRWDWHURDOV
PHWKRRAWUH D'W H V8 X D @R RUFRQ V W U WHE KRQ TRV
GLIIHUWFKQW RUHRQ W H WWI/Q OWR UBM GLVFXVALRQ
G XU L@HV V RQW E QJHPIR WHX G FAISADW W L FHLTSCD/DEDN K
LQ SH W QWHDARHX VB QBLV XPOPPBMWNHBFFHVVLEO
IRU DOO OHDUQHUYV
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aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

'LDJUDPVIRHWHUDY LMIUHEHE EDGHBJUDPWRAD
W K B QD ERWNWWR UH DW B U LRHAWMN F K QLF®LO/ GRO JUDP V
VXFRVIORZFKVUVSY D RW JIDQL]DAWKRQWDS URFHVV
PDSVWIIHD@ QW XGWDY HD Q G. GWR & LIVBKIL K E URD U \
VKDSBIQB\PERPRPPRXYHGFROQVWURPWIORQQHHULQ
ILHOGNJUDP W RSSRWAMDO RREE D E ZIKHWBRRQ HFW H C
WHEORXGRUDHHY LFIHMRRIOULYRWQH' ULPBORZLQJ
PXOW XYGIWMWRZ RURQWKWDPIELDJUDLPP X OWDQHERXV O\
S O D W LRRIFPHDR X UF®IO F F H V \ZILEACKHR M W\ V. W ® D WL QW
DFRVW HIIBOGQANHESOWMURB GXFDWREGDRIHVVLRQ]
XV H

$ GYDQVIDI HV

e S&UHDWLYH WRRO IRU G\QDPLF WHDP VHVVLRQ'
e "QWXLWLYH LQWHUIDFH VXSSRUWYV WHPSODW]

" DVDGYDVIDI HV
e JUHH WLHU OLPLWHG

* §OXWWHU ULVN LI SRRUO\ PDQDJHG
e 1IRW LGHDO IRU ILQDO GRFXPHQWDWLRQ




Blul vim |
I

'LDJUDPWDREWDKLIKHIVHFWREBFRQVWUXFWLRQ
IR F UH D WIK@M IDZJE R O O D E RRIMWHLFK G IEMIJ D P V
ZRUNIORDVSURMBEW "QVWUXFIWEEHAL FOHD U
YLV XD O L ®VFRRYW U XSFUNRLFRHQY V HWOHD \ R XWADV H W \
SURWRFQ®W UXF&/BWDRFKHOSQEDURBGWUVWDQ
FRPSOH[ FRQFHSWV WKURXJK YLVXDO UHSUH

6 W X G H@WR O O D ELRW D WBR-ON D WNWFBVEUHDNLQJ
GRZ@XLO GURM HPOHSL PDWHUQRZRU OOXVWUDYV
PDFKLQRISHUDWLKREDQGVGR@JUDPRDBRXUDJIHYV
WHDPZBQSUREOHP \FRD®D®RDHPU QHRUM D QL]H
LOQIRUPDWGERQWY WX DY) G UR S RWRIO X WY. R\DD O O\
$GGLWLRQDMBDRXGWHD WESRAMHEPWEHDFFHVVHG
IURP DQ\ZKHUH VXSSRUWLQJ UHPRWH RU EO



00] t;
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aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

*RRIOCRUNVSDAM FORXG EMXH®HSURGXFWIQVG W\
FROODERVUDPRMQWROQX*FPDQIRRIOH - YYRFWKHHMNALGHYV
DOQGRRIJIOHHWWMQDEOHNMNO WREE D E RIUDM DRIPQIG
FRPPXQLFDWLRQ IURP DQ\ GHYLFH

$ GYDQVIDI HV

* 8RPSUHKHQVLYH 7RRO 6XLWH
e &8ORXG "QWHJUDWLRQ

" VDGYDQVIRI HV

e 'DWD 3ULYDF\ &RQFHUQYV
* )HDWXUH /LPLWDWLRQV LQ J)UHH 9HUVLRQ

6 W X G HFEDABWVR O O D E RQUIDRAHY W U YURH/S IRRYOR M G X OCHY/G
SURMSIGIW@VLORRIJORFWQBKHHWKLORRJOHLYH

SURYLG AN Q WUIDAWHR/ WRDBRUJID QUIMEHK RWR Y
GUDZLRQBUHVHQWDLWMRENW LIQYJSU R MHFW. A2 Q
EHFRQG X FWHKIER XRIR JOHH HVD Q ® DW H RUWDBH VD | H W \
FKHFN ®IO@EQ \W KD UIAB'@ HW U D FINGIGH HBKD UHR® GH U V
DQGFDOHQ&BOBWUJID QIR XSURMHFOW@VVHVVPHQW
VXSSRUWLQJ HIILFLHQW WHDPZRUN DQG SURMHF




"lod 00-ur

aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

6WRUPERDQEQO FR®ODERKDWHERQEGDLQVWRUPL
W RW & O WXWWH W H VWY X F WW U FIS\E@RWE&LVD J U DP\G

S U R MAHOFQW DIV@ YA DVQ. P’HD O LR F O XYGRHWLLQHIS R U VQ G J
WDVN PDQDJHPHQW IHDWXUHYV

$ GYDQVRI HV

e SBURMHFW 7UDFNLQJ DQG 5HSRUWLQJ
e SHDO 7LPH 9LVXDO &ROODERUDWLRAQ

" VDGYDQVIRI HV

e /[LPLWHG )UHH 9HUVLRQ
e /HDUQLQJ &XUYH IRU 1HZ 8VHUYV

"QFRQVW U 2 FMWWLVRXQG FOWROODE R B D BRXYBRIANIOR ZV
IURBHPROMMRDRE RXWHUDL QVWRRIPWORG H QWALIWH
ULVYDIHSW\RFHG RUWHKW W D L Q/MEU WY 6BY W L EIQS D W
JURXGHVLBRD U U HRAWLH/ESID D Q QULLEPIX O D & L WIRON W D Q W
IHHGED'BRN W U XF /@ UV X MWODWWIN X G HQSWOW ®VVHVV
XQGHUVWRFROYW U $ER ER MBS R UMDLKDU D PR IGY H
SUDFWLFDO OHDUQLQJ



dwvod $; -1 v

KWWSV 777 PLEURVRIW FRP HQ XV PLFURVRIW

ARy aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

OLFURVRDWMDFRPPXQLFD®WERQ O D E RUIDMWNRRPW
LOQWHJFRWWYVG IFRQIHUHQIFQMKD UDQIGLFURVRIW
WRROMNRUG([FH®Q@BRZHU3RWEWSSRUWMDP EDVHG
ZRUNV S DFEHYURMPIFQD JHP ARIVQ Q B 0D R ZIMHIWR
RUJD QWH MK D WHH VR X DFGI® R O O D EIRQWBI\W\AL P HK H
SODW LREIPUW L PP & X FDWRLBRQDRI HV W.IRY WO Q J \

IRUFRRUGLQIMWRIXSUNRH FA/R/Q G X F WILUOMPXTHOWV L Q@ I\NG
PDLQWDLQLQJ D FHQWUDOL]HG UHFRUG RI FRPP>



dwvod $; -1 v
I

$ GYDQVIDI HV

e SHQWUDRRIOQBOER GBDWIREHDR G RFXPHEDULQJ
RQH SODWIRUP

e "QWHJUDWLRQ ZLWK OLFURVRIW 'RUG ([FH
" DVDGYDVIDI HV

e SHTXLUHV D OLFURVRIW $FFRXQW
e &DQ %H 2YHUZKHOPLQJ

OLFURVRDWRAD BHXVHEBRUHIBWIE LFBMHGAROWXGHQW
SURMHRAWUDLBRRK R UARYD G XYAW WXPRRO W R ONWR M HF W
PHHWLQ@RQG/DIHEULHILQUIYLGHR OOQG/KDUHQ G
FROODERJEDWH S BIDMAWW 8 FKHG XV HYP[FHROURUG
20H1IRAMHEHLQWHJURWHG G DRUMYGHIOHPWDVYIDLQJ

MR XU QXS8R USRS D FWGE R BXOPHQWIMERRIODERUDW
OHDUQLQJ



$
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aimnn
HVFUSVIRQ Rl VKH P VKRG VRRO

VDQISURMHFQ\WD JHPWRWERRWORWDRYJID GARHN
VLQWDVONLVWRDUGWLPHODIHFDOHQGIWXSSRUWYV
ROODERUDWLRQ GHDGOLQH WUDFNLQJ DQG SL

$ GYDQVRI HV

6
V

2UJDQL]JHG :RUNIORZ
SURJUHVY 7UDFNLQJ

" VDGYDQVIDI HV

SRWHQWLDO 2YHU 6WUXFWXULQJ
/[HDUQLQJ &XUYH IRU 1HZ 8VHUYV

WXGHQPWUHBRZOURMHG WB @ N VDV LLIRYOWXF KV
LWBQDJWDIHRV\L FHQS URF X UHPHIDEY EVMWLPHOLQH

WRYLVXD®EKH G XDG W D VAH S HQ G HJ BWHI\X F VDRIEV

\
F
L

W X G HRD/IRR Q L WARHUD SU R J U RQ¥ R O O D E REDDLVDESWH
DSV WROQRM H BWAMIVD. PHX S SR URMLIDIQ LSHB FWOLE B O
QWHUDFWLYH OHDUQLQJ
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" HWFUSWRQRI VIKH P HVIKRG VRRO

% L J% O X H%NADR DG FARQIHUHDGBOQU W R DO V WRRRFO
GHVLJORUBG XFDWDRQUD L RLIHUUGIDO WXEBHR YLGH
FRQIHUH@BHDPNRXRWPWK D UHGE W H E RDUFBDSR OO L QJ
VFUHWBDULRQQGFREADDWQRRWH WI¥NEQXKHUSDG
LOWHJUZDWRRGOBBWK/HME SODW I POMN\ QWG HIRW
SURMHFW EQGEHGE Q GAHHED U Q'LADRIR Q V W U XIHW L9R® %
VXS SRWWPRWHDP ZRQBLUWX WG EONVHEGDHIUDEOLQJ
OHDUQHB@DIQURXWDVNVHUHDNBRRPNRUWROH SOD\
SDUWLALBDWWXPRODWQRBHPRQVWUDYRRQRWDW I
V K D UBHGBX H S B INQLWANRD J B WD O VIRV WIHQIR/O XSMUL\HH Q W D W L
DQ®HDG H SWKLFSAHGRIX UD UMD O WHPKMHGED PN G

D O O RZWD L VHRIR/Q L VBRIR J U GV F X\DVHSW RW R BRGV
UHIOREWRPPXQLFDDMGEG FLVLRQ RRQRRQDODERUDW
SURMHFWYV



B tf; T||lom
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$ GYDQVIDI HV

* "QWHJIJUDIWESQ :RUNWVHDPOHALWIRRGOREBWKHU
SODWIRUPV

e "QWHU WMRWEIRMHO D ER WBWXWE R B WHD NRXKRWVY KDUHG
ZKLWHERDUGY OLYH FKDW HWF

" LVDGYDQVIDI HV

e /HDUQLQJ &XUYH IRU EUHDNRXW URRPV RU DQ
e /LPLWSIGYDQPMGO®WXUHVY KLIK HQIGGHRGLWRQJ
DQDO\WLFV DUH QRW DYDLODEOH

%LI%OXHBXNRWBIVYH SDARWHDUGHID/UWLRGDW F
W K HRIZUW H U PRVWHWHQ P ZBQERPPXQLFDWLRQRAWLW
VN LIGRGAR Q VW UXEWHX®HD G H URIOHMYF FH V V DEL® L W
IOH[LE LQEWX P REL ®HFFHVORZ EDQG XIXE8RDQYG
PXOW L OL@W K D PDAHHWX L W DREUH O YOHLYWIDEQR ¥ V
UHJLRQV



- 9 1tot7
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" HVFUSVIRQ Rl VKHP HVKRG VIRRO

IH[WFORW®RSHQ VREKBEPWDERSOIW. FRRKBM)DEOHYV
VHFEXUHOWMHW R U VKD I LIDQ GVHD P ZRUNF OX GRFE XPHQW
HGLWEROH Q GMDUAN. VRAK\D WL G FRQ IHU H @QFL&®URMHF W
PDQDJHPWRW@MVRQV WU B FMLIRXS S RURVOO D ERUDRKY L
PD QD JH PHR@WV R MGHBER H Q W DDAQLGRK)V R X WAHD\WO AR P H
HGLWRIQHSREWWRVIWWLPDWOQRODMRN IJDQL]RWLRD
.DQEDERDUGXLOMDDBIQGREM PLQGHHOPRRUGLQDW
PHHWLGHDGODQY UWXMOR XKL G F U\ S G
YLGHRRRIUR Y IDOHD IHQFOXWQY HU R QIRKEDAH DU QH UV
LQFOXGLQJ UHPRWH SDUWLFLSDQWYV



- 9 1tot7

1111111/
$ GYDQVIDI HV

e ERPSUHKHQRDODERUDMMRRQULFRI HGLWURMHFW
PDQDJHPHQW DQG FRPPXQLFDWLRQ LQ RQH S

e 6HFXDE&RQWURDGEG/ B QF U\SMOHED BHKRVWH G
XQGHU LOVWLWXWLRQDO FRQWURO

" LVDGYDQVIDI HV

e HSHQGHQW RQ +RVWLQJ DQG ODLQWHQDQFH
e 3BRWHQWLDO 2YHUORDG RI )HDWXUHV

IH[WFOBMRBYLOHAD IMQ®P RQLWRGHGEWQOLURQPHQ
HPSRZHUZRRPIH @/ RV D NOHH D G H UNRKOEEIR U J D Q L\MBMN V
PDQDJG®F X P H QWIVBIURIY H RW WFR PW @ H [ LLERFHH V V
IURKKRPHPRELGHYLFMHUORZ EDQGYHOWHK/RIBGRUWYV
OHDUQ@HWYD UHJLWYHSRD VL E IRQLQ XHWBDOHZKLOHO |
SDFKFEXLTRYILGWEERSUR VRZFQW U VIKKUSO D W IR U P
L\DYDLODEDGB(8 ODQJXMDIHBAD O UHDGHIGGUDVP XV
SURM HDRM@®/X E COF LQVW LWRDW.RMM L IJKONOHYRQ W
LQFOXVLYH YRFDWLRQDO WUDLQLQJ
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" HVFUSVIRQ Rl VKHP HVKRG VIRRO

)LJ-DIPD QRQ O IZEMHWHERROW BD PAR GHID/MME UDLQVWR U
WRJHWSEWHD VEN & KBHVLYQIWZBRASD QLI P DLWV
LOQFUHGQRO\DW GXY®V R VHWR I HLUHAD W XL LORW H V
GUDZMRROKD SHADV YWW GRINDWQ BGOLE RISUH EXLOV
W H P S OIRWH\L Q LYOHR Z F KDQSW/R MNHLAAM RU IVDLAVU H H

IR W W X G HD@MB\G X F D WVRKW\R XLIKP DH\G X F D \8 DRTXK L F K
SURYUGB®BFHVERWKJI-DIPQ® KHURIHVWILRPBBVLJIQ
WRRO

$ GYDQVRJI HV

e (DVWRVH LOQWXLQWHRPDNHWFFHVMREXCHDUQH U\
ZLWK YDU\LQJ GLJLWDO VNLOOV

e JUHHR UG XF D W L\RIDX G HDAMBNG X F D WIR\WXDE F HW R
)LJ-DP DQG )LJPD YLD WKH HGXFDWLRQ SODQ

" VDGYDQVIRI HV

e [LPLWHG IRU '"HWDLOHG 7THFKQLFDO :RUN
e SRWHQWLDO IRU 2YHUFURZGHG %RDUGYV



Tut

aimnn
" HWFUSWRQRI VIKH P HVIKRG VRRO

OXUDLGD QRWERPHUGLOLINKODWHERBBVGI@QHRGFLOLWD)\
Y LV XR® O D E R W VKIHDY LRORX VR QI XLGIKEOODERUDW
RITHUDQ.D\VON EUDIVAHP SOD QYGWD P H Z RIRNAMNV U X FW X U k
DFW L YOS ¥ D QD O \SAULRMIHAFIWQ Q@G HV LU L QW V
LOQFOXBBW XOULIWL YPRGHR UQG LY EGRDQV WRHKJIRLGH
DJUR XS D DAV L PW B H HISF W L YRLQW IUHDFQI @ R W IMGRIRADR/
KHO\WSHDPBNGHFLVORQR®RO HDN HSHO ZQ WWKK URMXHJ D O V
DQRQOLPRWHEHDQYBOBRRYUGHMOO IHDWRRKXGW V
IRU HGXFDWRUYV

$ GYDQVIDI HV

e 6XSSRUWV "QGLYLGXDO DQG *URXS :RUN
e YJUHH (GXFDWLRQDO $FFHVV

" VDGYDQVIDI HV

e /LPLWHG JUHH 30DQ IRU *HQHUDO 8VHUYV
e BWXGHPMWWHH®LPWR)DYLJWWHRSODWIPHDY G
FROODERUDWLYH WRROV HIITHFWLYHO\



Tut
i

OXUDR®[FHOMRBRUWW U X F W XWXAIBO/NQH G X F DR G
X V18X UD\VR D YWW X G HF@W ¥ D E R ULLBVRIDY 8 OR M&-CFQW D V
WHPS Q\DRVHH LYY KMF R SR D O\ 8 W D N H K RID/HL B X O D W H ¢
FRQVWUSE\R MRFMVERD JUH DM RRUUHWURVSBERWUMH V
VWXGIHFQWNIORMPWRBOH\WHRBMHFMIW LE R WMRR VW
ZKDW ZHQW ZHOO ZKDW FRXOG EH LPSURYHG D
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aimnn
" HWFUSWRQRI VIKHP HIKRG VRRO

& R GIDDFR O O D E RSRFW P 1810 \W W VRKIFPO/H Q\GUD H[L RUO L W
DGRFXPHWWMWUXFRIDWSUHD G VRGO &WKBR ZHRI
DSSOLFROWRQY FOK) YPE&RGBRFDORQWIQWHUDFWL
HO H P HE@LVEW W WVR QYW L JD) W L R/QE O/ KW W) E L WHKD F K
RWKEBQGRUPXWHKWORIDEH\RZEDWNDQWBUEDGVKHH\
FD@R”WGMH VL.JQHIEO O\R B D RWE X L @/& HRLAQW R ROIDQ/G
ZRUN I ORZIWK R KW G WFIR G HK HU H$O LT X L WHHQ HU R X V
RITHULQJ VL]DEOH GRFV DQG FRUH EXLOGLQJ EO

$ GYDQVIDI HV

e +LJKO\ &XVWRPL]DEOH
e *HQHURXV JUHH 30DQ

" VDGYDQVIDI HV

* SRWHQWLDO &RPSOH[LW\
e [LPLWHG "QWHJUDWLRQ )HDWXUHYV



O/-

nmim

&RGDVSHUIHRWUHDWXYWRP W H U DDAV UG RORIOY
HGXFDRMRRXEZLD&RGGRW K DWVDWD QL QW H U B E\R M¥HF W
FDOF X GOWXRUBFRW @GS WWELPHQVRIQAMR P Q & KH
GRRRXOIXW R P DWLDFOFRXWEWHTXLDABX RWSDLQW
IORRUL@M®W UM RWKMBRXEEF UHDWLRUIGLWHSRUW
WHPS @BW MV X G BX®E XYW \WRR RW KGID\ D/F WL YW WD AN
RQ VEWHVR @@HEH I QVDIHVQ\FLG BQ@EW PVQ QJOH
RUJDQL]HG GRFXPHQW
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% X L O & QE BEFHR O O D E WISV RWHH F W IEIDR/HEEERY[ SO R U H G
LOVKSIUHY LRKKIVSWIB B L | L F D/AWLLRDQVAHII HBIOD G G LW LR QI
OD\RMQJDJHFHIBRWLY DRVQIRDU GHLLOMW U R GRPLHQ J
LOQVSLHB®EPHQWY WXFKDOOHGQRHQ\BUWEDGJIHV
LOQWHUDVWRXBDWDRGWROH SOD\ HGXmm/WwRUW
FROQVWUXRWDRE@RBQABPDWQRQDLA(TPIRUHPPHUVLYH
G\QDPLF DQG OHDUQHU FHQWHUHG
*DPLILFDWDREQWRKBDWXK)ORDGULYRWFKLHYHPHQ\
FRPSHWDWDBRIGRJQ LW RRY W U X FAWLKRHYAM U D WFHDIQ H V
VLPXOWMOHD Z\RFHOGD SIURWRHFQD J H P FIQ &0 H @IHY
VLWH EBWHRGVLRQ PDDNDRZ UERWURQYHGBRQPHQ!
/HDUQHINRU D FWA[BBOLHQ@FHD Q QWREOHP VRQGLQJ
WHDPZRUN ZKLOH UHFHLYLQJ LQVWDQW IHHGEDF

7KLWHFWLSRUHVHQ@WWD UL HW \
JDPLILFDWWR@® W HIXIHW D EROWH
FROVWUXFWWTLR@®XWOLQW®BILU
SHGDJRJLFB®USRVH SUDFWLFD
DGYDQWDQKS/RWHQEISIDA FDWLR
7RIHW MHKUGH P R Q V VK RZVDHP H
EDVHREBHWKREBNMHQULEFRFDWLRQL
OHDUQRYWHUF O X WDIGR®UHSDUH
VWXGHRWWKFRPSOFROODERUDW
DQGDGDSWIODHVXWRH PRGHUQ
FROVWUXFWLRQ ZRUN




aimnn

" HVFUSVIRQ Rl VKH P HVKRG VIRRO

+ 3LVDQRSHQ VRRQPHSDD W I\R KB\ D E 66X F D WHRU V
FUHDWKD UHQ W HX\LIOWHUDBFW/ILFRQWBQW@DPLILHG
OHDUQE®IL YW LIHWDYZ L GHD Q RHF R Q W WRHAW X FR V
TXL]]JHBUDJ DQG I[WRFLVYAOWHUDFWEHRODVKFDUG)
WLPHODRQBDPHY 3 FRQWHDRD@WHLQWHJUDWEHRS X0 DU
OHDU®D@DJHPMQMWHPY6 OLNMRRGORUG 3 U HDWQ/G
&DQYRUXVHGWDQG D'OVQM H U DFEMBIDYPH. | LHHGEH P HQ W V
SURYLOMWEHEB®EDPME QJDJERD O O FAKIBWE®PR W LY DW H
OHDUOBGY SURNMMWHPMLRIHQ VRXWBAHHOFRXUDJHV
VKD UD@I® GDSWLDOMH DOXSSRUMMHPUEGH QQRYDWLY
WHDFKLQJ DSSURDFKHV

TUDLQHODWGHYHOBR EDUUUBBLILH® QW HMUWR XQ G

FRQVWUYWRRICRAHWN Q DRIUS U R MMAVWF MW FW L YL XVS_.SHR/U W
UHSHWIDMQGSEQ I THUHQ WIEAHMIRRIQ HD U QAWK LYHUVH
HGXFDWLRQDO EDFNJURXQGY RU OLPLWHG SULR
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

6LPIRURHIWURPH UVEDNWH QWHLAX O DN P RW K DRWF XRWQ
SURMPF@DJHPEQ®IHWL@E HVRXNGEERFBWRROGLQJ
OHDUQHWWME SUDFWXEBEBUVWIRQGHFLVLRQ RONLQ.
FRQVWUXFW L RG HUMDDVREG YD QWDQRBXEMWHULQ.
VW UDWHILGNHQBR X UDHLISHULHQMRL D@ QX HOSLQJ
VWX GH@QEWUVWBRE)G/LQERYEARKLOBQD JISURMHFEW V
UHVRXUFQIW LP HOL@WVPXODFRBEW UXRWLREQPHQ
+RZHYHW\LVDGYD QUMDKEWS UL P DIREXVRIGEXVLQHVYV
DQEDQDJHPH\DIMHPWMLIQOHV X LW DRRMHD F IGIHWID L O H (¢
WHFKQYRDOG¥KVZHOGLYEDIIROBURDQGV RIONH
WHFKQLTXHYV

/HD U Q MADWHK D URHV L P X O DRRIE W U YSFURIVRHEFDARNL Q J
GHFLVERREXGJHWLMDI IDQGLVIEHDROWHDFRKLQWHPV

WKL Q NLQQY W UDVBIOIDFQEREHEOHQ ZH@KHDO ZRUO
FDSVWRQH DVVLIJQPHQWY RU IOLSSHG FODVVURF
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KWWSYV 72727 EDQYD FRP

KWWSYV _EDGJU FRP

" HVFUSVIRQ Rl VKH P HVKRG VIRRO

7 K LVW U D WOI\H J GD WIHMDEIMHF T X LV ZWWIR Q@O HDUQLQJ
RXW FR D E QDU Q\HH B ULV XFOLF UR F U H GMIQDWA D
GRFXPH@WWHOQASHFEIRFSHWHGQ@RHNSD GJAD @H
DOLJQ@H®B/&(.'(9 VPRGXOWUDL YMQUX FIVQAHM IOBFW
OH D U GHIR WU BNV RE/RAWKH F K Q0L GVQ D Q V WHU \DIGY
SURFHQYRQVMXEQGJIMXFRYV (FR 'HV6EWQYDW HILLW MW
6DIH\ZWD RU7HDPZRDRLOLWDW®RDVN EDW\HGY VP HQW
DQSHHU UH YAIHZHI\GWRKGED/G HF R V \ V MAH® U L FALHNEK

Y L V XD'OR U \ WHHOMDRIDQ W M [ DRPLS GHH D U PIDUE H Y H @R S
VKRYWRU\ERUGEWG LWHI O H WS ®DL\WY K@H D U QIRXU Q H \
EHKLRBD GJWKXRVWHEWLIEG HOQWWBD@EMWDFRJIQLW L
UHIOHFWLRQ
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KWWSYV 72727 EDQYD FRP

KWWSYV _EDGJU FRP

7KLVUDPLILFDWWREOWHIQ ML IJLVEDGIWFXLVLWERQ
FRQVWUXFW LPRRIEXOMXFKOVVXVWDLQNBLBVDM\G
FRRUG L QU IME RIS UHEHBO RQ V WUINLEXEKL HWHK G R X J K
DXWKHWBDNIRY® UHPEHG GHGPR G XOVDWDLEXQULFXOTL
7KHEDEH.QWHJUDWRGVWXDW B Q¥ 1 UR QG HERR\G O H
DQG [SRUWESUR SDR/A/SP W LEORMDMQ/K D Q BIRUMWDELOL
DFURMMIRSHDXQDOLILADIRIRDR UHND/UQ FRP SOHPHQ W
EDGIHMWWDLQZRPWBWOHFWLEHQFHDAMPIKYD GHVLJQ
YLVXMR U\E RDUKSAVRIGELGHR DXEULBRDWLYHY GRFXP
W K$HH U V ROgHDOU QU R B/HF8W G D J R J LVF IR FROU RP RW H V
O H D UBQUHHWD A'Q K D QFRIW L Y DWKIURRX 1 ¥ LEWDRY U H \DWQR Q
IRVWHWYDQVSDUBQRUPDWDYNHVVPH@WXSSRUWYV
GLITHUHQ®WHD WEIEQNK ZZXWL OH. P X O W D QUIRIXYIRW F L G
YRFDW LG QERRW LIPBS OR\D BMIOLRMHFRIQL]HG
VNLOO EDVHG GLJLWDO FUHGHQWLDOV
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" HVFUSVIRQ Rl VKH P HVKRG VIRRO

.DKRRMWDQLQWHUDBWH YED OH®G USO@W \NRKBWORZV
HG X F D W/MRWWHDNVXH]JHAXUY D@ GEKDOOHQIKMR U R |
JDPHWMHDUQHD@ D UW L BASIRAKH/IAD U W S K\R Q B 8RHUN V
FRPSXWHUWNDVQ PHRPSHWILQBODVVPDRLDM L QIRUFLC
NHERQFHS3KM ODW IRUFOXEBWXXFBRVOHDGHUERDU
WLPHDQGP XOWLP FREQW HWYRH QKD QR A IBIPHQMQ G
PRWLYDWLRQ

DKRFRAW @HXVHIGFRQVW U X FWDRY VUR R PY LVHZI H W\
SURW R FFRRIDW W U XWW UR QQ RKDOTRIL S P HNOQR Z O H ®R1H
UHJXODWHKRRKRRSHWTLX\WL YHHY V W U XAFDAGRUNE W K H
HQ®RIOHVVR@VHX®GHUVWRQIBWDWZDUP XOF WLWRW \
DFWLYSDMWRIWRZOHGAMKSSRERWIKQ FODY@ HPRWH
OHDUGQAINLQWOH[LEROHEHOHQ ®HGK\EU PR GHOXH
FRPSHWL\WPYH.IR®& P MY F R X U DFHWISYDHE W3 D WLR®
LPSURYHVY NQRZOHGJH UHWHQWLRQ
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KWWSYV NDKRRW FRP

KWWSV GHFN WR\V

HVFUSVIRQ RI VKH P HVKRG VIRRO

7KLWLPXODWLRI@®@ EDYABWURPWHDQVMKAFODVVURRP
LQWRR OO DE RUBWOWHH O R SOFDHE) BVWU QHRNEL GV H D B/\R
GHVLDQGRQVWIIXFW LIRQIDMREKL OH VSR Q\ER®.D O
ZRU®G7 FKDO O HQXIFHYWE X G JHFRQVWUBQYWWRQPHQV
V X VW D L QHELXQ UM PG F O X \OL YU ID V W GEK\FMISILDP V

H D LB@ L RWAL J WWWFONCMGKW RXOR W IR UMK RRWFN 7 R\V
RUHYH@®RRIORIUPXYLWXHDGHUERDUSR/IVODNNEZDUGH G
IRFUHDWROKWYRQWHKRDWHWYI DEWHR RMXVWDLQDE
PDWHUDRDR®\GKHUHO¥EIHWIXODWKRQOPHQFOXGHYV
HPEHG GHIGHF N S RDLQM \(ZH B/@&H D U RLDQN FFRF/ X F IO V
SODQQLQJ SUREOHP VROYLQJ DQG GRFXPHQWD
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KWWSYV NDKRRW FRP

KWWSV GHFN WR\V

7KHPRGHI@FRXUPRASHWDWERB® SHUNWRRQWDQHR X
ZLWKROHVJIB6DIH@NLFHAUXGIJBWDQQMBHMVLIQHU
URW DRVRRQVW X G FADRMYV XIUGIF O XS/DY W L F L'SB WILR®V
VIVWHRKLQN@KDQFRYP XQLFDDMERQW HJUWELWIHWD O
SODQ QLR WHH GBR FH S W RREIRES D EG X% \W KHHQ G
RIWKWLP XODWALRGHEBWNUGMWHMIMDOLIDFWY SUHVHQ
EXGJHWWPRGHOV WRIEMLQFRUSRUQWRKGRLUF UR
FUHGHQWLDO SRUWIROLRYV
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aimnn
" HWFUSWRQRI VIKHP HVIKRG VRRO

AXL]LLMD IUHRQOL@H EDVEBDUGIOPW I\WRKBWORZV
HGXFDWHRWWDWH]JH@ FRPSHWD®G QM H U DREEWADY\M
/HDUQFD®RDQYHVVLRWRPSOAMH]BY\QFKURQRXYV
7K 0D W LROUFP X 16BIW X/ XHFKW HD O @H.B @ H U ESRROAHIWN
XSWHPHPXVLFQGQVWBE&®EDWN RRIHDYD\BWEOLF
OLEWIUHDG\ PDXGH]B WU WD QBRI X EM HKW R @ H
HGLWHG DQG UHXVHG

"FRQVWUXRWDLREEGDOWLAGUDLQLDAXL]LADGH

X VHER HNV @R Z O FRG/IH VB R W RFFFRROWW U WRWROBAG H U L D C
LG HQW L | DDIRWLIARKQYIW DQG DRIERK AEQ W H JJUQ\MH V
DVMRUPDWVYHI VYV PBWNQ ® OHVVREFWHIHOHDJILQJ
ZHHNBRPSHWLWBRRRNMRW LY DVQAEGQ@ UWLFLSPWLRGC
HIDPSOMXGH@RWBEPSHWH :HHNDRRORKDPSLRQ
TXL] WR UHLQIRUFH WHUPLQRORJ\ DQG VDIHW\ U

AXLILMXSSREWWKQ SHUPRQHPRWHDUQRIQHULQJ
| O H[L EIRQE /N Q ®HES LV W HEBR-F DWWR/QPLILUIRGPDW

SURPRWHJKHQJDJHPHPMHG LOHWIE EDRNLPSURYHG
NQRZOHGJH UHWHQWLRQ WKURXJK UHSHWLWLRQ
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aimnn
" HWFUSWRQRI VIKHP HVIKRG VRRO

'RUGZD®QR QO WRREBDWOORBKXFDWRUWMQWHUDFWL
JDPH EDOHDBUREWL YIMWXS-E\RMWDW LRHIR U P DAX FIKV
TXL]]HPWOWFKIDUEZRGIDPHVRUWLDVDNYB8RUHRAKHVH
DFW L YADE HX¥VHBERWKN KAODVV URRRQOLRIHHULQJ
|OH[LERMOHQ RMEGHPRYHD UGIQYLURYPRQ®ZDOO V
JDPLIIDHKSSURRAKWBEQJDOHH DU GHMRIVNLYBH SHWRQYGR Q
UHYLRRUIG\QDPDP GIQMR\D'E\DW V S HF LHJ OHRWR Y H
UHLQIRYRE®E X &/BIVWKIQIH UV W B QNGHLFRIQ FH W &
HQFRXUDDEWISYCHJ WL F L SHDIVU@GRHIDL Q W H Z DWW K H
DFW L LIQ/GLLIY V. B WDDEDDRWD J U R XPSD N L QW XV H | WaR RRQJ
ERWK VHOI SDFHG DQG FROODERUDWLYH OHDUQ]

'RUGZBPDBOHXVHGFRQVWUXFWERXKSSRUKMHDUDQGJ]
UHLQIRUFR PMQYR U HF\R QRADHOODVOL Q W H U DR WR. W U
H[DPS@H DLPB®VYHDWIFD E XJDIPUHNR F X VRIGVHFKQLF D
W HUB MO DWRY & RROD/W H UV D IHEMAR F H G RUFFRQ VW U X F W L
SURFHVYKEHNVHD XHOGHDUQHUV HWSKEY BW®&R ZH U
ODQJXDURI L F RMILAV HOUDYFH O V HEWK\L I @YWHLLDRO. QIR R J \
PRUH HQJDJLQJ DQG DFFHVVLEOH ZD\
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aimnn
" HWFUSWRQRI VIKHP HVIKRG VRRO

"% 06 N L O O \LYX UGB @ L @HH D U G D@IV IRKWWPL J QHRCH O S
OHDUGHYW O/RIT K@LFG OR | HV VIR Q@MY H WIRDQR\G D\ V
M RFED U N'HRV | HDX/L GBD QRIFR X UV BDW HDXFE\MD UW LI LF LI
L QW H O OR\ EHHQUF/HH FOOMB Y D O DV &0 RREP S X WL\ Bl O O
DVZRUNS O/NALHOONGHH VLWEK L Q NHQU Q IHFDYH D U'Q6 0
EUDQGHG LRMUHIE H QUSIRIIOXNF FHVARRO O HRIERQ UV H YV
ZKLFKD @EHV KD UHIGMKR W H QWP ISIDAR \ WBRAK R Z F DAVVKIH L U
FRPSHWHQKHS®YDW I IRYPSRVWE | S DOFHHIZU @LAAEL V
DFFHVWL.EQHKFKRRWX G HHROWDHW N G HIIGAXOMD UQ H U V
DQG HGXFDWRUYV

" QN KAHR Q WRHFW Q VW U S R WL\R D& X PMVDIOREY D L QL. (Q'J

"% 06 NLO O \FBEHXY HE ERPSOHPMQIG L WUPQBRDQ J
RIIHUD®G.D U QBIMNLEPFHHW RR X Q G D WW.QRRDMHEI HHD V
LQF UH DV HQHWIROKIH G X VBVRX\U V. IBW R MADF\D JHP HQ W
GDWRDODQGHVIWRLOQRDBHBGHHSKQGHUVWRRQGLQ
PRGHBRQVWUXBWERQWDHEVR RTG\S O D W DROMR SSRUW V
OHDUQH@BHYHOREWRIDGARUNSONRHOWOXF KDV
FRPPXQLFIBWRE@HP VRQ®ILQ UGDADH U D F WK DMOHD V
YDOXDEOH DFURVV D UDQJH RI FRQVWUXFWLRQ |
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aimnn
HVFUSVIRQ RI VKH P VKRG VRRO

ORRGDW@®RSHQ VRMHDAHALMQIDIHPHYWHPRG6 ZLGHO\
XVHIGHGXFDWOBQDLOWIS S RDRMRG X O/ X FIMXGJ H
FDOHHQKDQFHWK D WRHIDPLILFBWX RURFMX\ED GJIHV
SRLOQOWDGHUERDRIEVENYNQGQWH U IFKWI MM HV H
SOXJKGDORDNIOHDU@RYHQJIDJID@IP RW L YOMOHQH U\
WKURXDPH OHOHPHEBWEHG GG IGUH EW®MRK AR X UV H
FRQWHQW

"OFRQVW U B FAW\LIRIDL BB@ M V LIIP L | IPHRGS M @ K B R/Y H U

D UHWXFIXW D I HMWNX L S PRIYNU D WQ R QWBIQ D J H P BIQMK
OHDUEBBUQERGJBEWKMHDPKOHVWRERHVENWDQ G
OHDGHUERBOBRWLYBDWMNGHWRARPSOHWH DD G
DVVHVVPHQWAWHUDRWIFREFHQDULRFEDOQIG Q JH
FDQEH XVHGVRE XL OASL OMED X HS WHDPW IRUKD]DUG
LGHQWLILFDRWMRRW EVWIHI® P FQOEH VW U X FWXR H G
HQFR X ERMAR O O D E FOIBYILIR@EO S HW VWR RQ W DQJ
FRQVWUXFWLRQ ZRUN

7KURXJKRKSW R FHYND URWRIJ UHWWUD FNHGRW VD G H
FRPSHWHREWHWHGLBWBEDBBRYLGRESSROWWH U\
DQG FRQWLQXRXV LPSURYHPHQW




b i«
Pu; (;wmonQ

aimnn
" HWFUSWRQRI VIKHP HVIKRG VRRO

*HQIODLWIUHH WR KK HED$BOBG W VRIPH®ORBXFDWRU YV
FUH DKUY HKIOQ W H U DFVBIDYPH. | LGHLG) LOHDIDU @ RQIV H R MW
LQF O XTGX¥IM]HVQ IRJU D SKLVFIDWR U\W HO OD QIR R P V
EUDQF KQIDQI D WQWHW DF/1HN BRURAKMWRRWLGHO\
DGR SWEVK(I8 HG XF D WHRWRWN.DW XLYWHHHQ FBIJLQJ
YLVXDOV DQG FROODERUDWLYH IXQFWLRQDOLW

*HQLDOOORWYDLOWRAUHDWIHI KQQWHUDEWRLYELQJ
H[SHULHDIAHMKRKWXLEBRGLONL OWWXSSRRWXOWLSOF
ODQJXPIDHNHWG HID®X U R S HFIRQ W HJ @/& R Q W H@MH
HDVHPEHG GG ADW | URRIR GR W K D UGG HFMDQ Q N V
HQVXULQJ IOH[LELOLW\ DFURVY EOHQGHG UHPR

"QSUDFW HRH. DRDAE HX VHW S H V LUQW HU BBWHW M G L H V
ZKHWHDUGENWMHDO ZRHFLWV EXQ® GJ LHMWIFOSRR PV
WRROWHFK@®RWDOHW\ USRODWREUHDMWHQDULR EDV
VW R UW K EB\W® D MMV X G H@WROWXF B VS UR M@ A WYGWHLUN H
HQJLQRBAD IHVD\V S HEWR RRIHEB 8 SR U W XK WIKHOL J K W
ZRPHQFRQWULEWW RRYW U X\FRAULRRMPLKP HOR. Q& R O H

E DV HGED U U D VKIHYO-BWQRF KD O O N @/ HHJ H R VQSHWR P R W H
JHQGHU LQFOXVLRQ
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" HWFUSWRQRI VIKH P HVIKRG VRRO

(XURSHRQDVV URFOPRW(XURSHD QIS ERWIRQB HG
WKHEKURSHRRPPLVWRBUR Y LOGAHAHW R L O O RRRBVH Q O\
O L F H QW&/IHIE RYOOW K H D OWDHIHR X UERIV I HWH [W Y GHR V
DXGLRPRGHG@NKH&ODVYVUWRRERVWORIDMHM LEFXOXP DOL
OHDU@EQIL Y LBVAHI®Q GV R R OBNDWHRRS UL P IKUW W R U L F L
VRXUFHV IUHHO\ DYDLODEOH IRU HGXFDWRUV DF

7KLM5 SODW HRRISPK DHASJUR M H F WOEDWHIETXILEGLILWD O
VW R U\ WH@EDLRQ.] IHHGED W L R [(BIHQ L HQFHWXVELPKHOLQH
SX]]JOMWY ®ROH SEW\L Y LW UHH DRAL Q W H J UBPXMDLVDX U D ¢
KHULWDJH DQG JHQGHU HTXLW\ WKHPHV LQWR 91
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"QFRQVWUREWMXRRBEROD VYV UFORPHXVHERRQQHFW
WHFKOQALBDORLWAERXOWRQEKQVWRSHEDOHFWKHYRXJK
JDPLILBIGG URMHF W DEFDAVIHYA. MDY HPUWZ RU K L W K
KLVWRIMREBRYEOXHSUURMWKBIUFKIWRKMFRQVRW XF W
D Q D ORMEEX L O GH [BIWR WIKGIPHILN XV W D LUOHDVE @ RIDLQAGN L Q

KHULWDJH FRQVHUYDWLRQ IIIIIIII

7UDL QDU O \GH V LIDP L | LKL/ WIRKUD O O HQWIFD YHQ JH U
K X Q WK BXWJ K OWKFR QWULERMRREQQLHOGMWRYV
DUFKLW KW BOH Q PLAEQJLQHHULQGHDWWRU\WHOO
SURMHBWR X UWDN KG FAQRWHW H DIUF& U H V MWL V WRRIU \
ORMXQ OGAIQNKMQGHU GQPHUDMR Y H VDG I/\L WLXFLKH V
D\DFWDGVR Z®DQ RUBRNV W ZIBERQVWWXPWERE UV H
OHDUQBWHWXQVWREURGCNG[Q&HFLVLRG@ SBDREBVVHYV
ZKL@®PKOWLOUBYRXOQ/FISS RIQFEOXVRVLMDUQURN
GLITHUHQW OLQJXLVWLF EDFNJURXQGYV
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