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TELIF HAKKI VE TEZ FOTOKOPI iZIN FORMU

Bu tezin tiim haklari sakhdir. Kaynak gostermek kosuluyla tezin teslim tarihinden itibaren
on iki (12) ay sonra tezden fotokopi gekilebilir,

YAZARIN

Adr: Hatice
Soyadi: AYHAN
Boliimii: FEN BILGISI OGRETMENLIGI

Teslim Tarihi: 27/10/:2017

TEZIN

Tiirkge Adi: Ortaokul 6. Simf Kuvvet ve Hareket Unitesinde Kullanilan Kavram
Karikatiirlerinin  Ogrencilerin Akademik Basanlamma ve Fen Ogrenmeye Yonelik

Motivasyonlarma Etkisi

ingilizce Adi: The Effect of Concept Cartoons Used in Secondary School 6th Grade
Force and Movement Unit on Students' Academic Achievement and Motivation for

Science Learning



ETIK ILKELERE UYGUNLUK BEYANI

Tez yazma siirecinde bilimsel ve etik ilkelere uydugumu, yararlandigim tim kaynaklar:
kaynak gosterme ilkelerine uygun olarak kaynakgada belirttigimi ve bu bolimler disindaki

tiim ifadelerin sahsima ait oldugunu beyan ederim.
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gQFHOLNOH KHP OLMDAN RHWOGM WEWHEBPRDWMUGOPODUO YH
N D W N O®HD\WMD NONDY\FDWREP@IADP 3 URDKPXW 6 (/9@HNN WHIGHULP
7H]JLPLQ KD]JOUOON DUDPDVOQGD EDQD KHd;WRIJYX'ED \DUG
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GHVWH=LQL HMIRIQNBHDKQVDU ,0ONDD WP +BHNH W R\OW D RN KI
<,/0$=fD WHUHNN+.-YDHDRE@RRQFDQL NRUXOVXHHVBXNDHQ WGO O
DOPGDQOPGD ROXS GHVWHN YHUH® DIDRQ BV H DBRH B 1§D+ B R N
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%LOLP YH WHNQRORMUWGEH CPIHN G B Q) BOWW 8 Y OQQLQ KD\DV
HWNLOHULQLQ Ee<\eN |0OQ&ASHKHYVWGROBQOD\OUOQGD GD
\DUDQPDNVODGEW \+]\O0O0Q VRQODUOQD GR+UX ELOJLQ
|+UHQFLQLQ V< UHNOGOBODGDONONR&XEGIQPRQOLQ JLKQLQGHC
LOJLOHQLOGL+L ELU |[+UHWLP DQOD\OUO\OD JHOHFHN \¢]
HGLOPLGUWLU (+LWLP DODQOQGD LVWHQLOHQ VRQXoODI
ROXPVX]OXNODUOQD |1R®EGHRNGERDFRKAONDNODUOP |[QHP ND
<DSOODQ®MNOPHMB®H Q PULIDKHLEL RIHEPO-ODOU «]JHULQHLQU®L ELOJ
HGLOGL+L YH|+BHOQHP\KWHUH+DRWFEGDLD D NBOLIO YO P

N DU LN D VD-3DHQ EDINIPIFEEP O Q D P D F BNQ P+ KK YZWPLHPW WHHGNHOAL N O H
ELGILUDYUDP NDULNDPMAWJOHNDUPRQ@/MOILY \DuDPOD LOJLOL
WD OWOUMUINDWU WDU]O OoL]JLPOHUGLU g+UHQFLOHULQ F
DUDVOQGD N|SELQHFHHWL ROWH) NDYUDS NORQE D WPD G 8 U\DIL
GHVWHNOHGL+L V|\OHQHEXcDLQO i PHUZoOHINGM (DN POIHQWH.Q GH U V



3. XYYHW YH +DUHNKWUHWLIPY BB QN XNODDYDUDARD HNDLLLIND W «
|*UHQFLOHULQ DNDGHPLN EDUDUOODUOQD YH IHQ |+UHQP
LQFHOHQPHVL D% X oMIADO I MOOIWLN YHULOHVWHYV WORRGHW P}
NRQWURO JUXSOX \DUO GHGH\DVHDOOG i? D HHY:- NP ORIDRR OG0aP® o W
$I\RQNDUDKLVDU gOL BHWKHYGHW\RMX0OMXQ HQVOQOI106Q
GHQH\ JUXEX YH IN-RUHVQUF RIBILLUIAHKNEXH GW LULOPLUW LU  .RQ
GHUVOHU PHYFXWHWUNVQ %+ QHRRIQMBBO GR=+UXOIWKVDQIHAD LGO
JUXEXQGD LVH GHUVOHU NDYUDP NDULNDW+sUOHUL\OH Gt
|*UHQFLBOHQ LWEN DHVWEUKHQFL ORWLYD VR @MH B\ QY-MWYH Y W
RODUDN X\JXODQPOKWIOWD ¥ JIXFHBBEY IS URROQBO@DOL]
HGLOPLUWLU $QDOUH VRIQQYHED DUHO Q RQIHOQREQEBUNDEXO Y H
PRWLYDV\RQ VRQ WHVWLQGHQ DOGONODUOH®XRQODDAQ
DQAXP ELU IDUNWHYSNWREBGXORPLUWLU %NLNDSVYDPEDL
DNDGHPLN EDGDUO\O YH GHUVH \|QHOLN PRWLYDV\RQX
dDOOUPDGDQ HOGH HGLOHQ VRQXoODUD J|UH )HQ %LOL
NXOODQOPOQD LOLUNLQ |QHULOHUGH EXOXQXOPXUWXU

$QDKWDU .HOLPHOHU .DYUDP NDULNDW+Us IHQ |+UHQPH
6D\ID $GHGL
'DQOUPB®WRI 'U ODKPXW 6(/92
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,QFUHDVLQJ LQQRYDWLRQV LQ VFLHQFH DQGWWEEKQRGR
HGXFDWLRY ZQ WORRGDKHUH WKH HIIHFWV Rl VFLHQFH DUH |
WKH HQG RI WKH WK FHQWXU\ LQ WKH ZRUOG LW KDV EH
ZLOO QRW EH DEOH WR EH WUDIQHGBLEKWNKQRZWHDBBKLOQV
SDVVLYHO\ WKH VWXGHQW LV FRQVWDQWO\ FRQGLWLRQH
KLV RU KHU PLQG 7KH FRQVWUXFWLYH DSSURDFK KDV JD
GHVLUHG UHVXOWV LQ WKHHYHQ® RVKHGQHDDWLRYDL W QIBVWRF
DSSURDFK &RQVWUXFWLYLVW DSSURDFK ,W LV DQ DSSU
EXLOG QHZ NQRZOHGJH RQ VFKHPDWLFV WKDW VWXGHQWV
WHDFKLQJ WHFKQLTXKWY WXDSRVZHOR FRQWAVWKFWLYLVW

FDULFDWXUHY DUH FDUWRRQ VW\OH GUDZLQJV LQ ZKLFK

HYHU\GD\ OLIH ,W FDQ EH VDLG WKDW WKH FRQFHSW FDU\
FXUUHQW VPRGHPHWVRD Y& VFLHQFH FRQFHSWV VXOSRUW W



WKLV VWXG\ LW LV DLPHG WR LQYHVWLJDWH KLRH HVIKFW
JUDGH VFLHQFH FODVV 3XRURMH FD@I® WRGE HBRMAYWFKLHYHPHQ
PRWLYDWORQURLQJ VRNHYWHZ DK KK SWE WR REWDLQ GDWD |
VHPM[SHULPHQWDO GHVLJQ ZLWK FRQWURO JURXS ZDV XVH
DFDGHPLF \HDU $I\RQNDUDKLVDU 3URYLQFIS ZLWK
VWXGHQWY VWXG\LQJ LQ WKH VL[WK JUDGH RI D SXEOLF V
WKH FRQWURO JURXS LQ WKH GLUHFWLRQ RI WKH FXUUL
ZKLOH LQ WKH H[SHULPHQWDO JURXS WKR@¥WVVRQNHDUH
$FKLHYHPHQW 6WH\GH QIQGR W LY D W IZRIQ H XHB\S/DLLRIGQW RUW K H
RI H[SHULPHQW DQG FR®W W RIMYBYBRXSVON BYSOLFDWLRQ Ol
DQG WKAHGBWIDDO\]HG LQ WKH 6366 SURJUDP $FFRUGL
ZDV IRXQG WKDW WKHUH ZDV D VWDWLVWLFDOO\ VLJQLILF
WKH DFKLHYHPHQW DQG PRWLYDWLRQ WHVW VFR@WV RI W
,Q WKLV FRQWH[W FRQFHSW FDUWRRQV KDYH EHHQ DFKL
PRWLYDWLRQ DQG DFDGHPLF VXFFHVV $FFRUGLQJ WR WKE
VXJIJHVWLRQV ZHUH PDGH DERXW WKH XVH RI FRQFHSW FD

.H\ ZRUGV &RQFHSW FDUWRRQ VFLHQFH OHDUQLQJ DFDC
3DJH 1XPEHU
6XSHUYLVRU 3URI 'U ODKPXW 6(/9@
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7DEORKUDUGWUPD '"HVHQYUQWH BLPUHVHO

7DEORIQHRQWURO *UXEX gQ 7HVW %DuDUO 3XDQaDUOQD <

W HB/RAQLX F X

7DEOR'HQHRQWUWROEX gQ 7HVW ORWLYDV\RQ 3XDQODUOC
g U Q H N O/MVHB/RMILX F X

7DEORMIQHRQWURO *UXEX g+UHQFLOHULQLQ 6RQ 7HVW %Dl
g U Q H N O/MVHB/RAQLX F X

7DEORHQHRQWURO *UXEX g+UHQFLOHULQLQ 6RQ 7HVW OR\
gOLUNLVL] gWADHSRQXFER H U

LY
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%g/h0

*35gu

%X E|O+PGH DUDUWOUPDQOQ JHQHO RODUDN JHUHNOHYV
SUREOHPOHQHPDPDBPYXHOWOODOOONODUO LOH WDQOPODU \

SUREOHP "XUXPX

*eQeP+]GH E¥HOLPH WHNQR ORNML(EDR NH)LQO DREIDY OPHGHQL\OF
HOLP LQVDGQROND KO ]BIOOBHUOoHN O HENE|S FRU 0B Q PDRNDIHAUD U
7HPL] V % LOLPYVHDUENHMARMIOL QWMHQQROROMHGB HPH\G D
JHOPHYIQ %LOLE@OHMWNLVLQLQ KD\DWOPO]GD KHOEHKILVVH(
LoDB @ LOLPIOGHWLPL E<«\*N |QH F7 % DEXO HGWMDOABS R QDW U
GDKD NDOIHQOH®L OHIPIDMURLoDEHQEBG ODIOMAOL (+LWLP %DNDC
>0(% @ Vv

*eQeP+]GH ELOJL LQWDVHEITH®\OD LKWILLObP YDPH GVOHNQROI
PH\GDQD JHOOEIBU G H + L (|LONFAHLONHDGHRDG OG H Q H \ IEFRL@HHW L@ H
\HWHUVL] NDOPDVOQPDWHWHMS RHOP\DRANRYHG OO EHOLUWW L
HHELWRSOBGPNOHOLPGLYHQ@HOHFH+LPL] RO SNHEBEUEH URL
LQVDQOUILEWBUW DRXK D VDK L SLEBNOLDQUD N DG HO\DLRIMWNWOQ G OU  $\
*ONHPND.@QN O Q PDHIDHKIONON K/ L\NBO QO PDEID) LUOHY
JJUPHNWB®bBHQVR\ YH <OOW®OUOP

2NWD\ YH 3RODW £ H@X & MNO QUHW)WRRIQRIH®: J|JOHP VRQXo0ODL
PDQWONVDO Geiu+QPHRBJEO DGO LRODW UPKN: WPUWESDQ DKLE R W
GR+UXODMMHPLGAUOYRPWHPOL YH WXWDVOO%GLQILREBWLU

HGLOHEH@LOLPOHUL LVHGIRGWDDQ QOO o D KFODIKDOQOQ U
NDYUDRODNH QXU MDRERYH O QHGHO MWV D OD U)M@OHEAMULIPU J|UH



oRFXN DUDLQYEHGPIDRE\L @®QoQ@PHWO JUXS oDOOUPDODU(
|+UHQPLUVH+-IMORBOBR IREMO LQVDQO VHYGLUPLUVH |] J-
NDIDQGOWPRPODWDQO NROD\ODUWOUPOUVD IHQ HHIQWLPL DI
ELUH\CGHQWRQODPODQGOUPDVOQD SKHMFHNROQPPVNOWDU G H
DUDGW O U P DQ\H YWHHGHINYD HNFEHR WDV YH 3RODW 8QXWNQQ
HLWLPL ELUH\OHVYU KR QMODHP DD BENDQU DGR OQ IDUNODOOD
YINDUGOODNDWONBODHOOD\DUDN DOONDQER D PEOPRGHIQ % X
ELUHYORNXGDoDRIKDXQO LoL@QGHIPH IRMNKFHINOL ELU IHQ H+LWLF
KD\IRMDEAPOX ELU \|QGH DQODPODQG O UWPDOm+DOQID UD\GD WL
+HUNHVLQ L\L ELU IHQ H+*LWLPLQH LKWL\DFO YDUGOU 0°+Q
GRD NDOLWHOL KDOH JHORWN\L YlH L3R Q B WH SI@X.\& NIDWQ \
dHSQL $NGH@L]<B}PW YH $DMODFEHOLUWWL=+L «]JHUH )HQ %l
RNXO SORUKIPGD \HU DOPDYODAEID MR Q¥ O D U BIQGIL. QIHHWQIH O
VXQPDN )HQ RNMNW\DYDMHOMWO CEHFHU)IOG Wil 8 TPOREODBPO NG
PHVOHN H+LWLPL LoLQ WHPHO ROXUWXUPDNWOU

YHQUICPOHUHBUYEUHVWURIJUDNPAQNDIPO REPWONFELU EDNOU DoC
EHQLPVHQHUHN BO®IED¥QXORBBEIWR UPOODPD\DUBQPHOO |+
VWUDWHMLVLUPHQNCRAMAIDQQ D P 3\ DU IE@RBIOVW|UDWHNHQYGQGH |+
|+UHQPHVLQGERUVRYXIRORH V. UHFLQH DNWQLQN®HN QEQG LX
\DSOODQGOUOQUS\WPFD |+UHQFLOHIUO QDGR DYH NDOOF
UHNLOGHOHBELIHPH VY ORDIMD ORN XAGO U1 O\®DRNXOUHQPH RU
G*]HQOHQLUNHQVRUDX@IDRIPAD GGHH D\VOVOU DBWHMLVA(% LNNDWH
Y, $UDMMD VRUJXODPD\D GD\DOO |+UHQPH |+UHQFLO
LVWHGLMNWHDLODU O QGIDNUN VG- D@ QXBI\D WOSNO ELUHU E
DQODPODQGHMCAINOHWOAQL VHYHQ KH\HADGHHDIQQLLELD
ELWHU RODUDN \HWLGOWLNOHUL E|EQHQIP H GHH WDIDIBLILEDEIH [DON W
RXOUWXUYSXHRFRHUNHEHL W O:DUHQPH \DRWDuOPOGOU

6RQ \OOODUGD J*QGHPGH RODQ YH RWX]GDQ ID]OD <ONt}
DQOD\GHRA ]GENGH \OO0OQGDQ LWLEDUHQ X\JXODPD\D NR
WHPHO DOOQPOUWOU '«Q\DGD \+]\O0OOQ VRQODUOQD G
|+UHQFLQLQ Ve<UHNOL RODUDN NRGXOODQGOUOOGO+0O |-
LOHRQOGL+L ELU |+UHWLP DQOD\OuO\OD IHBHRHN DU O



HGLOPLUWLU (+LWALRPGXo 0D PO @ GHLAGH) H:G MOHPFEHNHYV BURE O
GHYDPOO oWR=DOPEPAKDHUDUD\OUODUD \|QH O PHONMYIHHO/HEH S
\DNODUOPODUOQ ROXPVX]OXNODUOQO |QOHPHN VRUXQOL
EDUODQPOUWOU %H\LQOH LOJLOL DuDuwOduUPDODUOQ DUV
|+UHQPHHWPH V<UHGLQREPBWN QHGHEIOOYM®NOBBO®QGOU
NDIDQPOUWOU *«QHU \Y;

YHQIDY U DRMIQU IJHQHOOLNOH WIDQPDEdW WDBDMIQGDQ DQOD
SUREOHPOHUH QHdgHI® VRBHPQ INGE BNEFROOMQ O DWPBOYE QF L
EXQX o6BRUINGDI EFQDWHNWHG LYU HEQRIN «E H O OMH YWiXE U O D
|+UHWPHQLQ DQODWWO+0O ELOJLOHUL NDUGOODUWWSOUOU \F
QHGHOOHQBLYP QO+N KD\DWD \|QHOLN |QF HE® QN IHGULMREAB U (
WDVREGB QDNXWD E LOGW R W HNXQUX OB@rREDIOO0ODQGOUPDF
\DNODUOP |+UHQFLQLQ |QFHRI MG NPBULERIOGIXGKUL JLKC
NHQG L\WISLAD EELOUGOHQPHRONODNOPBDQOPODQPDNWDGOU
\DNODUOP YH NDYUDPLNDHYMNBWSDUHBWWHDELNMDULNDWUO
\DSOODQOHRPHIODOQRPAQ@O HHHUOHNOHIUWLUHEROBBRN QLV
NDULNDWQGHOLIN KD\DWOD L OOLBDNWEH WORIO DL OHW B Q@ WNADLDL QY |
oL]LFO.MHQHOOIWNHOB NDERPOHNDYUDP NOWUNRWEOBHUQ
PHYFXW GHPHD®@DOUL® OYMULQH D UW VEDYAUDPPWD U UHYL \DSDELC
'XUPD] \DYUDP NDULN DWDUWIONHWH Q G H N Bl Q@ WIDIGHIFHQ ENLI
KDNNOQWGY EHRJL YHULUNHQ GL+HU NDUDNWHUOHU NDYU
.DYUDP NDULNDWQUFMNGRHIX\Q DNDYUIDPL \D QO QUMHMHMN Y Et
JLGHN PHUHQPHFHULOHUA QWP BNO WDUWOGUPD \HWHQHNOHUL
JHUOWNDWO LOLUNLOHQGLUPHOHULQL VDHEDR® NIDYUN ARG O
QL\HWNDEM QEODELOPHNWAES LND LN O WD UND H U L GLHBIWGIKU BBIW
NXOODEBHOPDVOHQHYHEFOBH+UHQPHD ROWWPRPGOU uDUPD] gUF
(UGHP \Y;

SURE@MPOHVL

JHQ %LOLPOHUL GHUVL NXYYHW YH KDUHNHW «QLWHVLQGHF
vVOQOI |+UHQFLOHULQLQ DNDGHPLN EDuDUOODUO YH
*]HULQWLHWDNLPOGOU™



$OW 3UREOHPOHU

.DYUDP NDULNDW-+Us LOH GHWNNJtQHYELER J)HDP 5% ILOLHP
|+UHQLP JJUHQ GHQH\ JUXEX |~UHQFLE&HWYEUHW PMYFX
3URJUDPO LOH |+UHQLP JJUHQ NR QWHNRAHEBN X EED {I-DWHR
SXDQODUO DUDVOQGD LVWDWLVWLNVHO RODUDN DQOL
.DYUDP NDULNDW-+Us+)HQH %G& OWADGHOHEER® JUDPO LOH

|+*UHQLP JJUHQ GHQH\ JUXEX )HQ HQLFQ ERdH WHW PR Y F X
3URJUDPO LOHUHQHODREWURO JUXEWHYWHQFQOHUHQP®
\|QHOLN PRWLYDV\RQ SXDQODUO DUDVOQGD LVWDWLYV
POGOU"

.DYUDP NDULNDW-+Us LOH GHWNNJtQHYELER J)LHDP 5% ILOLHP
|+UHQLP JJUHQ GHQHMOQFRUDHEXL YH PH Y FXWEHOQN BR OLP
3URJUDPO LOH |+UHQLP JJUHQ NRQWURO JUXEX |[+UHQ
SXDQODUO DUDVOQGD LVWDWLVWLNVHO RODUDN DQOEL
.DYUDP NDULNDWe+Us LOH GHWNNJtQHYELER J)HDP &% ILOLHP
|+UHQLP JJUHQ GHQH\ JUXEX |~UHQFLE&HWYEUHW PMYFX
3URJUDPO LOH |+UHQLP JJUHQ NRQWURO JUXEX |+UHQ
\|QHOLN PRWLYDV\RQ SXDQODUO DUDVOQGDYRMWDWLYV
POGOU"

$UDUWOUPDQOQ $PDFO

%X DUDuOWOU P D@D DFPIDABIOWYEHW YH +DUHNHW ™ «QLWHVL
NXOODmDYODIP NDULNDW|«tdQWHHNQULIQ QDRDGHPLN EDUGDUOG
|+UHQPH\H \|QHOLN PRWLYDWROQEDMNW® HWNLVLQL DU

$UDUWOUPDQOQ gQHPL

7+UN 'LO .XUXPX 6|/@H4+3|DHLND@BQ YH MR $§ O XIPORGIHD oH UL
NR@ODUDNDEDOWOOO ELU GLeRBGHEHPTHUWEBRADBDONHVL
WDQOPODQBPDNWDWAMQ VDGHFH JeOG+*UPH GH+LO GeUu*QG-l
JLEL |]H GGOMLDNWGHIWML NDW U WDP ROD BB P HD@®@INWOLRU VHDONH B W H |
GL\HELORULNDW+U+Q NXOODQOP DODQO oRN JHQLUWLU %



PHG\D UHNXOHOUA DSINEROWOHU JHQRMNDW G H HMW L HPY. NYCH. |
KDOH JHWIYQBNHQ NSNEWORNIDOFO |[-GNQPEBDIPDRWDHEOU
NDULNDWe+U J|UVHO YHSVNNBRDE DO G XKMEHWIMVWH KHU NRQX
\DUDUODQOODELOHFHN ELU VDQDW RODUDN LIDGH HGHELC

.DYUDP NDULNDW«UOHUL L\G+ (]=QPHDERNE 0. GHEKBXOMX\@D Q
ILJ*UOHUL \DUG O P \0 P OW D URNIDIWDAINU BOHIDIRED \H . GREUNHPIDL] O L U
.DUDWDUG &RUONXQ 6DUTRNIGMRHN . OOG®DIRYUDP NDULNDW-UC
\DNODUON RODUDN \O0O 1RFRMMHROWOOPOULONUBBU
NDULNDW UGB QFHOHUH VRNRUD M@ EMEo\DGDPGD NDUGOOL
\D GD @D&ELOHFHN OM U |LQ BVDEGRR\GIIWR D0 NDED WLEGHN 0 PQ D Q
YH W®DQY DODQAOD YNNDENDMPHULQH WHPH®BEH QW) DEDUW
XQVXUODU LOHUPH\D@ MGHUN@® ECKBRBMIH VDKLSUNDULND
WHMGDNL DUDoODUGOUs GHD@W DWDOOP WHIKYUHNBSIDVHU D P
NDULNDW=UWHRGEGH IDUNOO D QHQH@RLCEHIMMO INDGYEOIFNIm O
VD+ODPWDW®RDURGH)\®UIDNHULQD\ID $|@HDmAQGHITUB|UVHO DU
\Y;

'HUVOWDG W QWIPLIDEG \LQ 10U W SIQpX@OW 8 B QP ND-YAQ PIPP D
NDULNDW<«UOHULQGH®HUPN@UODEIAWODNERQKGDNL NDYUDP
EHOOHQPHVLQGHUNYBPHWHQFHLOHULQ JHUHNOL WHRULN
\DSOODQGOUPD VeUHFLQGH |+UHQFLOHUH KHU GDLP
NXOODQODVUERPLNDULNDW « U CCHIUDLG WYGHU PIRRFULICXHDWDHP D EHF H L
ND]D QG @MGCHAL\OA L MWL W HNW HOLN | =QHQ BV O/GIG B WEHRW P HC
HWNLOL ELU LOHWLULELOKXWXORHBOIM\O VDV ODYXDDP
NDULNDWEUPHWDINEOQGD \ WRW)XOE D \KEFIRFFEMHKI WX D RPL Q
HWPBHOGBOHUWHIQFPH ELU J|Usls LVSDWOD\DELOPH DQD(
JLEL ELUORN HEHRMIUWRMZKNG DX HEHSNDHYUDP NDULNDW.UOHU
DoOG@HMIPL EXOXQDQ YH ¢]HULQGHUGW b XIDRUNDARD. 1 Bl W IHNNDAVR « U C
JJUVHO WRMOO ]JLKLQVHO \D GD X\JXODPDOGRN\DIUNG®D D L
\[QOHUGH &WNLOIQPDODUOQD RGIIPQDN WDQGRDAMD G OU
NDYUDP NDUJLNDAQRIGHUL Q ICOAHMVH QLOYHNIPRWLYDV\RQ G
DWWOW VOQOI LoLQGH WDUWOUGPD RUWDP@OOWHQ R IOOKH WX



VRUJIJXEDRODR\D \|QHPLNROODUO DRBIMEBBXDWID QACDELOLU
g]D\ .|VH R®X \Y;

7P EX DoONOD P DIDYDUD B (NDAQM@RY 1% DGIIUR.O HHLOE BB M DQ GHL L
oDOOUPDRPXWWROXODUDN |+UHQFLOHU R ORI D WHOHNLLLOQLL
ELU WRIB@XNXQX V|\DHQH%ELOHRIH DL N YUDP NDULNDW-eUs+ N
GDKD JHYNOL KDOH JAWHEX LR®BWYD § LEHH HVBRR S O®BU LV W H -
DUWDFDNWGE@ Q FRYIBKE) O DYHNO OIGR® Q PHHOHIHNOHUOUWLUHELOHF
.DYUDP NDULNDSGAOTHUAMN@D FOPODYWOUPD\D GD\DOO |
VW HMLYVLQ@O\ DGO WHOMIDFHUIHWLP 3URJUDPOQOQ DPDo0O
YH EX OHBIBGH QHW 2t OGEROWU Lo LQ QB PODVIDGOBOQO V|\OH\H
OHULoO \Y;

6 D &> D U
$UDUWOUPD DUD-\NDBD FEHIDOWL BWEONMQWPWXQGD JHOHUOLGLU

$UDPWOGD NXOODQOODFDN WHVW YH |OoHNOHU |+UHQF
ELU GHNLOBGOWQOWODQ

'HQH\ YH NRQWURO JUXEXQGD GHUVOHUL LGOH\HQ |=+U
EHFHUL\H VDKLSWLU

60QOUODOOONODU
$uD+0O0GD BERDALAWMMOLEIHR\ODVOO QO UOD\DWFIDF O NDEXO HGLOPL!I

%X DUDUWOUPB+LWAWPHWLP \OO0OQGD $I\RQNDUDKLVD!
EXOXEDW GRYWXOHQ VOQOIOQGD |[+UHQLP JJUHQ LNL
|+UHQFLOHGW.OH vVOQOuO0b

$UDUWOUPD RMADRXXOHW YH  +DUWNMNVY INDJDQOP
|+UHWLOPHVQULOH VOQOUOOG

$UDOUWNOLYWDP NDULNDW.UOHULQLQ R)HWDDBNXQP OHDQ
G HWWID G EPUDNWAIHRDHQ |[+UHQPH\H \|QHOLMN IPRWLLYB V\FR
vOoduoobdac



$UDAUWOUPDQOQ X\JXODPD VeUHVL GHQH\ YH NRQWUI
KDIWDGHUVY D MWROUODQGOUOOoOPOUWOU

$UDUWOUPD X\JXH@ PO@MHERIAHIUHAWRIUDPO LOH VOQAOUCQ
$UDUWOUPD VHOLOHQ YHUIGWRSODPD DUDoODUO® LOH

7DQOPODU

.DYUDP NDULRPWODOHIGLD J|UPYVUDP NDULNDW.UOHUL |+L
EXOXRDQUDP \DQOOJOODUO YH\D G+G*QPH ELOLPOHUL LC
WDUWOUWOU GGEG O+ QD Gk NDMESUW « U "BIPILBPOHU JJUH LVH
32Q0+N GXUXPODU\MH [HMDMP LKERQGHEIND 0 RYGMAIR NR\D Q
NDULNDW+«U WDU]OQ@GDNLYOWINPROAND®/LtUs ELOLPVHO NDYUL
KD\DW@AL@ANLOHQGLULOPHYVLIQWU DPWD \b® U HQRORMMA@D BN QKD N |
YH\®+ 0+ QHMQYB] *0 NDUENWHYUHWEROMHNQL+L V

$NDGHPLN $ADMHRAN EDUDUO |[+UHWLP VeUHFL VRQXFXQGL
Ge]H\L RODUDN WODQOPODQDELOYWHIOHULQ ELU QIRQX\D
vOQDYODUGD J|VSWHURUPBRQGWKRODKOOPD] \Y}

YHQ (% LQ EHOLUWWOQ#I]LNWWKD YH EL\RORMLN G+Q\D\O
DoONODPD\D oDOO WM QHEMMREQBHBGQGENQHABRYD QoHU

YG V 2NWD\ YH 3RODW PONWHNDARQRW O+ J|]JOHP VRQX0OI
YH PDQWONVDO Ge0+QREJIN U O AdDKOD B b NNXDUBEE@QD KIS R W
GR+UXQDRWMHPLBLU 1XKR+OX PD J|JUHHYHBLPOHUL LQVDQC
GR+4ODH LOJLOL PHUDN HRDW DNOHWL \B UG RPHWW XIDP ELU E
dHSQL YH dHOJ|UH@GLBLPOHUL VDGHFH oHLQ WO L QDUDDIGMDAN
VRQXFX HOGH HWWL+L NHVLQOGH & LNSSER@ \WEOFIO@RGEM ELFGJL Ot
YH \DUDWOFO @ 6INQ HHHU HINOWYIWAIG Q GDRSEBWMNLOHQHQ GR=+DO
L\D@®DN 1LIWAMPHULOHQ LQVIVQ JD\UHWOHULGLU

g+ UHQPHUHHP U oHYUHGHQ DOOQDQ X\DUDQODUBEDG OO R
NDOOFO L]OL GH+L4GLPOHU RODUDN WDQOPODQDELOLU ¢
GDYUDQOULGRODUWMND U4DGH HGLOHQ GHU HQRH HO B QW HEX. Q
JLKLQGH WOQOXQPBRHP GH GDYUDQOUD \DuD@MPA\D G|
YXUJXODQPDNWDGOU 'R+DQD\ YG \Y;



ORWLYDDWUDQOUOEBDODMIDGWLUHQ GHYDP HIEGQLIEDOL\
\|QH NDQDOL]H HGHQ VeUHOWLU g]JHUEDU \Y; ORW
JHOLUHQ Jeo ROXS ELUH\LQ |[*UHQPH LVWH=LQLQ YH D]PL

V ORWLYDV\RQ LQVDQODUOQ QHEGHQ EaBBhHDQONHD\G
ELU NDYBBRGQN \Y}



%g/h0
.85%06%/ d(5d(9(

<DSOODQGOUPDFO <DNODuUOP

ILWHUDW+UGH \DSOODROGRUWXE®DFOHDNOBUMPQOHUWLULFL

NRQVWUDMNMSBOYVYIDEFO |[+UHDR®D QXWWDPIFOOON \D GD JLKLQ
NXUDPO JLEL WHULPOHUO4DI®0PQB QG PINF&R WM MHIBIOWPH | |
DoOVOQGDQ HOH DOOQGO+OQGD -RKQ 'HZH\ -HDQ 3LDJHW
7KRPDV .XKQ YH -HURPH %UXQBUWOQOBL GELOQPH QWD Q
\DSOODQGOUOOGO+0O V|\OHQHELOIDUS OdHs@. OV IR DEIY \DNOTL
|*UHWLP \|QWHPL ROPD\OS |+UHQPHQLQ ROXUXPXQD LOLU
|*UHQGL+LQL LIDGH HGHQ ELU [+ WVIBYRADWHRUQVR GLQV DI
ED]OODUDMGED O puHs O U PBIRD BDOIODIH®PVHIHVLGLU 7DGSOQDL

<DSOODQGOUP D OH\ENQ@HIEPPPG HQGER+B8BVQYIO]FD |+UHQPH
DUDPDVOQGD NHQEIPINBEAGLPL]H \ESOOD Y®UGHO+OFREU E
GOUDUOGDINHIUBHN FXW \D|:-OUHQ PB A B OD®H d DRID ELOLUVHN L
G+Q\D\O\DEQORBRHQ *PN«Q UDV\RQHO \|QWHPOHQBl HHUQP\L]SE
VXQDELOLUL] g¢g]JGHQ \Y;

<DSOODQGOUPDBOVONGDQOPUHQPH ELUH\LQ JLKQLQGH |
WDQOPODQOU %X VeUHOWH ELUH\ ELOJLOHUL ]JLKQLQGH
ROGX+X JLEL WDudOQPD] g+*+UHQLOHFHN ELOJLOHU ELL
LOLGUNLOHQGRLQGOH O UDSOSOODQGOUPD V.UHFLQGH ELU
oDEDVO LOoLQGHGLU %LUH\ NHQGLQH |]J» ELU DQODP ROX
ELOJLQLQ SDVLI DOOFOVO ROPDGMWHUDHKDEIOB@AEGOOBHQ G
ELOJIXAHUWUHPDQOQ KD\DWO G+]HQH VRNDW HELIWNH X\® P] IMeQ H F
GOuOQGD PHYFXW RODQ ED+OPVO] ELU G+Q\D\O NHGIHWPH
V



<DSOODQGOUPDFO EDNOUGU DoOVOQD J|UH |+UHDBINOMHIULQ
ROPDVO |QHPOLGLU <DSOODQGOUPDFO EDNOU DoOVOC
|QELOJLOHULQLQ |*UHQPHGHNL HWNLVLQLQ IDUNOQGDGOL
ERG OHYKDODU YH\D ERG WHQHNHOHU GH+LOGLU $UDCI
|Q\DUJOODUOQ YH\D NDYUDPODUOQ G®=+ 1 (WWHUWG PHMLIQ R U\
oONDUPOUWOU gUQH=+LQ '+Q\DYTQOQ ED]O NOVOPODUOQO
|*UHWPHQL 3'eQ\D \XYDUODNWOU 3 ELOJLVLQL YHUGL=+L K
LOQDQPDNWDGOU dRFX+XQ JLKQLQGHNL |[+UHWLOHQ LOH
\DSOODQGOUPDFOOO+D RODQ LKWL\DFOQ NDQOWOGOU -R¢

<DSOODQGOUPDPERN OBREY P W H PHIOQL POGH@IDAMFENNOH P L

|]T*PVHPHPD YH GHQJHOHPH V<UHFL GHNNOG HOXHOME -0 (RJ
\D GDXUXPX JLKQLQGH |QFHGHQ YDBUGRMBQLFEOQEWOD W OU O
NDUUOODUWO+0O GXUXPOD LOJLOL PHYFXW GHPDODU DUI
|]*PVHHPGHQLU % LUH\YHWRL GXRXPENGBDX|@®@E&EPD VD+ODPDN
%X HVQDGD ELUH\ \HQL GXUXPX NDEXOOHQPH\LS HVNL {
GXUXPX HVNL GHPDPODHK \ LK Q/IHIGMHN]IO HD SO IV &UDH R HG X URDE
GHQLUD®X \HQL GXUXPXQ NDEXO HGLOPH\LS HVNL GHPD
GXUXP GH+LOGLU 8\PD LUOHPL EDUDU OUMNMQGHELUYBEDY L&
ELOJLOHULQL DQODPODQGOUBU %X VeUHFH GHQJHOHQPH

<DS @GADEDNOMIHROD LNOHUL Dub+OGDNL JLEL |JHWOHQHEL

X grUHWPH\L GH+LO GH |+UHQPH\H |QHP YHULU

X g+UHQFLQLQ ELUH\ ROPD YDVIOQO YH ED+OPVO] ELU
DUWWOUPDNWDGOU

X g+UHQFL\L LUDGHOL YH DPDo0OO® ELUH\OHU RODUDN ND

Xx g:UHQPH ELU VeUHOWLU

X g+rUHQFLQLQ GR+DO PHUDN JeGeVeQe DUWWOUDUDN |
VD+ODU

X %LOLGVHO NXUDPOQ LONHOHULQH GD\DQOU g+UHQFLQ

X g+UHQPHQLQ GH+HUOHQGLULOPHVL DubDPDVOQGD SHUI

X g+rUHQFLQLQ QDVOO |vUHQGL+LQH |QHP YHULU

X g+UHQFL\L |+UHWPHQOHUL\OH YH GL+HU |+UHQFLOH!I
FHVDUHWOHQGLULU



GUELUOL+LQH GD\DOO |+UHQPH\H |QHP YHULU
g+UHQFLOHULQ JHUOHN GXUXPODUOD NDUGOODUPDVOQ
g+UHQPHQLQEROGBDWX4{RHP YHULU

g+UHQFLOHULQ LQDQo YH WXWXPODUOQO GLNNDWH DC
g+UHQFLOHULQ JHUOHN GHQH\LPOHULQGHQ \HQL ELO.
WDQOU dHWLQ \Y;

<DSOODQGOUPDFO \DNODUOPD J|UH |[+UHQPH QR NWMBLGDLO| ]
DuD+OGDNL JLEL VOUDOD\DELOLUL]

X

X

X

g+UHQPH |Q SODQGDGOU |+UHWPH |Q SODQGD GH=+LOG
g+UHQPH |]QHO ELU ROD\GOU

+HU ELUH\ IDUNOO ELOLPGH |+UHQLU 0+QNe+ |vUHQPH EL
g+UHQPH KHUKDQJL ELU LoHUL+*LQ VHPEROOHU L
LUHOOHUWLUPHVLGLU

g+UHQPH DNWLI ELU DQODP ROXUWXUPD VeUHFLGLU 3I
g+UHQPHGH NDYUDPVDO ELU GH+LGUPH V|] NRQXVXGXU
\DSOODQGOUOU

g+UHQFL JLULGLPFLOL+H YH |JHUNOL+H WHGYLN HGLOL!
g+UHQFL WRUDXDPRPQP &DQ KLoELU ELOJL GLUHNW DOC
g+UHQPHQLQ JHU bBINIOQMI BHWQIHP®H ELU \HUH VDKLSWLU
g+UHQPH\L |*+UHQPH EHFHULVL LOH \DUDP ER\X |+UHC
JHOLUWLULOPHVL |[QHPOLGLU

g+UHQFLOHUH NHQGL GHQHMIPOHYO /XX Q-PDHDDHGEL D P
g+UHQPH GH WDKPLQ HWPH DQDOL] HWPH YH \DUDWPD
g+UHQFLOHULQ LQDQo YH WXWXPODUO |+UHQPHOHULQ
g+UHQFLOHU DOOuUWOUPD \DSPDNWDQ JL\DGH JHUOHN ¢
g+UHQPH VRV\DO EL®H GIPMNR.OXS lotH YUBHNFL VRQXFXQGI
g+UHQPH GX\JXVDO ELU ROD\GOU %X QHGHQOH |+UHQ
DoON YH QHW ROPDVO NLGULVHO EHNOHQWLOHU YH PR
g+UHQPH |+UHQFLQLQ QLWHOL+LQH XalNQ\ROPH QOB O
ED+ODQWOO0O ROPDOOGOU

g+UHQPH |+UHQFL PHUNH]OL ROXS V*UHNOLOLN DU] H
g+UHQPH JHOLGULPVHOGLU



x g+UHWPHQ |+UHWLP V+sUHFLQGH HWNLQ ELU DUDUW
|+-UHQHQGLU 6HOYL %XGDN *«]HO .DUD ®RPXQFXR
gJHUEDU 7DGGHPLU dDNPDMNU %XDKMVY $DF M G4D Q D\D
. XOD Vv

<DSOODQGOUPDFO \DNODUOPOQ \XNDUOGD EDKVHGLOHQ |]
VRUJXODPD \DSPDGDQ KLOELU ELOJLHU IGQIUHNW DUHDGH: ¢
ROGX¥XUJXODQPRDNGMMDYAMHYLQL VRUJIXOD\DQ MIUHQAELI]LKQ
DOWHUQDWROMWMBYHQ POIDALPOHULQH DLW NDYUDPODUOQ |+
DOWHUQDWLI NDYU DPON®OQHDY R YIX OB NE DWW (bAJA DH G H U
$NDPFD \Y;

<DSOODQGOUPDFO g+UHQPH <DNODUOPGD g+UHWP

<DSOODQGOUPDFO |+UHQPH V*UHFLQGH |+UHWPHQLQ URC
JIVWHUPHNWHGLU g+UHWPHQ JHRWNIQE]LIMEH) EEUU WUDH/OE
NROD\ODUWOUOFO \D GD |+UHWLP IDDOL\HWOHULQL WDVL
g*+UHQFLOHULQ ELOJL\L JLKLQOHULQGH DNWLI RODUDN
|lUJ*WOH\LFL ROPDN UHKEHU ®IN JHWIPH R HPHD L\ DWRSMPH DH R\
v g*+UHWPHQOHU |+UHQPH\L DNWLI ELU VeUHo ROD!
GLNNDWH DODUDN |Q\DUJO Ombui® D PHWLARGHO NKWW R ROHEA (DN M
YH %UDGHU $UDMHKDSOODGOUPDFO \DNODUOPO EHQLPV
|*UHQFLQLQ JLKLQVHO oHOLUNLOHU \DubDPDVOQO VD+ODPD
|*UHQFLQLQ *VW Ge¢]H\ Ge(*QPH EHFHULOHUL JHOLUHFHNWIL
VD+ODPDN LoDQ HRQOBDQYAOLEWPWOL YH JHUHNOL RUWDPO ROX
ER\XWOX JHOLUPHVL LoLQ 1OUVDW YHUPHOHGPH VHWBIFQQ G
|+UHWPHQ WHUYLN HGLFL YH \|QOHQGUDURNIO® RIOLWHSDQR
E«W+*QDGIFRMMIVD+ODPDN DGO QD@+ UHHEEMGHHM KDQI @R YD V\R Q
\DSDEQEBBPHQH \DUGOPBEQOROPDIOKMBGNHNLQ ILNULQL NROD\OC
ELU DWPRVIHU R OXU0W]%U Pl QOHRX @R INGHP\HO MEDI MWD M HLYDHW LU L
NDJDQGOUOODELOHFHNW DW Dg-AWGWOHHR GLUHHIF EQ H UK E H |
g+UHWPHQ WYOXXDIMDINAPUWUHQFDERARDNRLQOL N<eOWeUHO G
NDJDQPDODUOQD \DBWDFMO | ROFPW RPIWG dYU HQ RIPOMWDIUE) E |
|QHPL E«\+ELFOOAB@YWHE® LONHOHULQL EHQLPYHPHOHMLQL VD=(



<DSOODQGOUPDFO |+UHQPH \DNODUOPOQD J|UH |+UHW
VOUDOD\DELOLUL]

X

X

X

g+UHWPHQ ELOJLQLQ WHN ND\QD+0 GIHXLOGLU ND\QDN
g+UHQFL\L WDQOPDN LoLQ ELOLPVHO \|QWHPL NXOODQ
g+UHQFLOHUH PHYFXW \DubQwOOoDUO\OD oHOLUHQ IDU
'HUVLQ LOHUL+LQLQ YH NXOODQOODFDN \|QWHP YH W
|+UHQFLQLQ J|U+G°*Q+ GLNGBWH. Q AR BO O-6LO N X+mDVQD O |
WHNQLNOHU |[+UHQFL\OH ELUOLNWH EHOLUOHQPHOLGL
60Q0!I LoL HWNLQOLNOHUGH |+UHQFLQLQ UDKDW ROPI
VD+ODPDOOGOU gWHNL |+UHQFLOHUOH HWNLOHULP Lo
g+HQFLOHUL G+G+*QPH\H YH VRUJXODPD\D WHGUYLN HGH
EXQXQ LoLQ JHUHNOL WDUWOUPD RUWDPODUOQO \DUD
g+UHWPHQ |+UHQFLOHULQ ELUELUOHULQH DoON XoOX
DUDUWOUPD \DSPDODUOLNRBRVERGBGD FHVDUHWOHQG
GUELUOLNOL JXUXSODU ROXUWXUPD\D |[JHQ JIJVWHUPHO
g+UHWPHQ |+UHQFLOHUH G+G*QPH\L YH |[*UHQPH\L |+Ul
g+UHQLOHFHN LOHULN |+UHQFLQLQ LOJL YH LKWL\DoO
g+UHQFLQLQ PRUDO YH PRWLYDV\RQ G-HOGAULQLQ \*N
g+UHWPHQ |+UHWLP VWUDWHMLOHULQGH VONOONOLTI
WXWPDOOGOU ¢g+UHQFLOHULQ PHUDNODUOQO JHOLUW
g+UHQFLQLQ KDWDODUOQO YH\D G+.u+QPH \DQOOJOODU
LoLQ HWNLQOLNOHU KD]J]OUuODPDOOGOU
'H+HUOHQGLUPH D uD P DWHURGHID VGW H F ig Q Q@ PNRU G W HHIWDBHIQ
|+UHQFIWMOEN®IH EHOLUOHQ PYHHO § BALHIQWQ VEDODVDD UD Q o QF
Y,

$NSOQDU YH (UvB8sSVOODQEINPEHFEROPVH\HQHELRPHQLQ
URGOHDAD+OGDNL GHNLOGH LIDGH HWPLUWLU

X g+rUHQFLOHULQ JHOLGLP |[JHOOLNOHULQL YH ELUH\VH
X g+tUHQFLOHUL oDOOUPD \DSPDODUO NRQXVXQGD FHV
x '"HUVWH LON HOGHQ ND\QDNODUO® YH HWNLOHUULPO

g+UHQHULQ LON HOGHQ ELOJL HGLQPHOHULQL VD=0
X g+UHQFLOHU WDUDIOQG D@ (N ¥ B u@HOW ELLOHE HN NYOO@G



x 60Q010DQGOUPD VHQWH] DQDOL] HWPH WDKPLQ
NXOODQOU YH EX NDYUDPODUO |+UHQFLOHULQ NXOO

X g+rUHQFLOHUH KD]OU ELOJL\L YHUPH] RQODUO G+G+Q

X g*rUHQFLOHULQ NHQGLOHUL\OH YH |WHNL |[+UHQFL(
GHVWHNOHU

X g*rUHQFLOHULQ ILNLUOHULQL VRUJXODU 2QODUD Dc
\DSPD\D VHYN-WBIBAELOHUL ELUELUOHULQH VRUX
FHVDUHWOHQGLULU

X 6RUX VRUGXNWDQ VRQUD ELU P*GGHW EHNOHU

X g+rUHQFL\L VeUHo HVQDVOQGD oRNOX GH+HUOHQGLUI

x '"HUV SODQOQD VONO VONO\D ED+0O NDOPD]

x 7TDNOP oDOOUPDVOQO YPHPWHIK $NSUQD

JHQLOHRQ |+UHWLPLQGH\DIWSDODRE EHPRLPIH\HQ ELU |+U}
JJUHY YH VRUXPOXOXNODUO ROGX+X JLEL |+UHQFL\H GH EL

<DSOODQGOUPDFO g+UK®BHQILNALQUDPRP®Q G D

g+UHQPUHWPH V.UHFLQG® NDUABRFOEILuRiwOUdS VRUJIX
RO X 0W XEJIDEH\OBWRO*QH VDKLSWLU %X HVQDGD |+UHQFLOHU
DoOVO\OD EDNPDVO KBDG M BN WD BIUENIBEA UG ELU OL+ L |
ROGXNODUOQGDQ JHHW(WLP EHFHULOHUL

<DSOODQGOUPDFO |+UHQPH \DNODUOPOQGD |+UHQFLQLQ
VOUDOD\DELOLUL]
X g+rUHQPH HWNLQOLNOHULQGH DNWLI VHoLFL YH \DSOF
X g+UPIPQLQ NRQWURO+ ELUH\GHGLU .HQGL NDUDUODU
|+*UHQPHVLQGHQ VRUXPOXGXU
X g+rUHQPH\H |[*UHWPHQL\OH ELUOLNWH \|Q YHULU
X (WNLOHULPGH EXOXQGX+X LOHULNWHQ VHoOLPOHU \DSD
X 'R+UX VHOLPOHUGH EXOXQDELOPHN LoLQ NHQGLQL WD
X HQGLUHQPHVLQL \|QOHQGLULUNHQ |QFHNL \DubDQwW©O
ID\GDODQOU
.HQGL DOJO YH GX\JXOoDUO\OD LOJLOL YDUVD\OPODUO

x



X (OHOWLUHO YH \DSOFO VRIEXODWRWRDO 0D N g\ UWHH® MLH DH.
IO E L ULV L QGRIGRQDRRODUOQ UDN UBD RIPHNE Q HONEW
VD+OD\DQ ELUHU ND\QDN ROGXNODUOQO G+u+Q-U

X g+UHQFIVINGIH) RU L ML QRIOXX INVE$ U BIF D DEL ONDWRIBOWR W O + O ¢
NHQGLo|]+P EROXU

x 60Q01 DNWHYLVOWVOVABWOFO VRKEHW YH WDUWOUPDODUD

X grUHWPHQ YH GL+HU |+UHQFLOHUOH HPSDWLN LOLUNLC

X 'L+HU |+UHQFLOHUOH YH |+UHWPHQOHUOH LOHWLUGLP
WDUWOUDELOLU

X =LKQLQGH.H DQODPODQG OURHPXG XD QU E lg& ULIHIGHU L
DOPD] ELUH\VHO RODUDNHNH®MEOVHNOISDOOLIEO Y B LD
WHNUDU NHGIHGHU

X %LOJL\L \DSOODQGOUOUNHQ DUDUWOUOU NHUIHGHU
HWNLOHGLPH JLUHU

X *LULGLPFLOLN LOHWGHLPMHGNBRQGR®L HOHUWLUHO Gel-
|*UHQGLNOHULQL JHUOHN KD\DWD WUDQVIHU HGHELOP

X 0cFDGHOH®GD \LDEDWOL+L \DSDELOHQ VRUXQ o|]PH EHF
G*U*QHEVRHOXOD\DELOHQ oONDUOP G DNXEXEDIMMD E L OH (C
*UHWNHQ YH JHOHFH:IUH@MHQROBPEPIOGHQ 6HOYL YG

GUPDQ %D\WHNLQ %DONDQ WHRUDHRQYEhLOLEPBIUL GHUVL
|+UHQFNHREU ELU WUSHDOD QEDNPDFEPG OGDUE®BLQ EX
VeUHOWH DNWLI ROPDVO 3HUMKEIEHW O+ UGIQRLBIHMILPHU
oONDUOPGD EXOXQPDOGOWBS DPQGHURDB®HOI POHU L
|+ UHW D@ 00O ELU GHNLOGH X\JXODQDELOPHVL LoLQ |
|QHPOL WROBNUQGH VOUDOD\DELOLUL]

. XEDUON g+UHQPH g+UHQFLOHU X®%DUWBU®REUGJEQBULOS
XODGPD JD\UHWLQGH EXOXQXUODU

. HQGd+UHQPHVERGHRO X <DSOODQGOUPDFO IHN@G|UHWLF

|+UHQPHOHULQGHQ VRUMXRGIQGIFH+§OBIHQFQ GV H QNIDHARD U Yt
LVWHGL+L NRQX\D \|QHOLN JUXS oDOOuUPDVO \D GD ELUH\V



$UDUW O U P D BENDISLHIRIBAOHF) JPH\H o DDWmOGWAHUPDODUO V!
XODuUWO+O ELOJLOHUL NXOODQPDOOGOU

BUREOHP d|]*Fe g+UHQFL |*UHQHFH+L ELOJL\L |+UHWPHQ
UHNLOGMHDBORBUHQFL |+UHWPHQLQ ELOJL\L |*+UHQHELOPI
DutwOUPDOO Y5 &EQO QIEHIAA OGO U

7HNQRORML g¥xOEBRBORADOMD: WHNRROQ@RMIGD OM@IDIPIHN ELUL
ELOJL\H XODuPDOOGOU 'DKD VRQUD GD EX ELOJLOHUL V
SD\ODUPDOOGOU %XxXOMXMAAGEDDAMNBEGOIUOTIHUL |[+UHQPHOHUL

<DUDBRR\X g+UHQHQ %LUH\OHU <DSOODQGOUPDFO \DNOTL
|+UHQFLOHU |+ UFM®HUVIG JHUHRNEMOGCDE WP B/ +UHFL ELWVH
ELOJL\H NHQGLOHULsRD®GDELOHFHNOHUGLU

JHQ %LOLPOHUL "HUVL

gQVDQODU GRPEUWND G RIHIKHO®Y L oHYUHOHULQL LQFHOH\LS
% XRWXODPD Ve UHFLQGH YWrHIN R 6 O HIIP RRWHD @6 8 OMHWU H F H
ROXUVDN 3*|N\¢]e+ QMBHRVRDXIEB'LFH¥HOEHNWURPDQ\HWLN GD
WXWXmNOQ \DSOVO\OD NOGEIDA N PHUID EQOUQPH\NREOO|]JPH 1
GHQLOHQ ELU @H ROG RBNXDIKEED D@H BEBNIINDG UH]HIHQOHO LQ
RUWD\D@GINRIGILP LQVDQODUO ELOQIFOH®HNMGEH G HIP HE]L ¥ HN
XODURDPQROXMHE W HWI@QPOHUL G+Q\D LOH XRBHUDRN®H GR
HGLOHQ ELOJLONHGK PFERIBHEDODLPGLU 1XKR+OX V

0(% LQ EHOLUWHLG LL]JYNVHO YH EL\RORMLN G+Q\D\O \
DoONODPD\D oDOOWD QQEESQLEY D LPHOUYUH §)HQ %LOLPOHUL
ELOLP LQVDQODUOQOQ oHULWOL DUDMNDQUOPMMDODYP & & QEXLFO
NePHVL GH-LOGLU $\QO |DPDQGD KD\DO JeFe YH \DUDWOFC
\DSOVOQGDQ HWNLOHQHQ GR=+DO G+Q\D\O GDKD L\L DQOD
V *UGDO @D DNWDUDQ %DOED=+ 1YHHOLWMWHW)HEQ «]HUH
%W OLPOHUDbRFXAKGPUHVLIRMEH YH (BRI U YO F-GE QURIFIK WAL® L

\HGL+L EHOMQtR VX\XQ VROXBXER@HDWDHBIGL KD\YDQOQ
DUDEDQOQ NXOODQGO+d QHOHN WH+EWQ P L7G B DD U

Gel(l*Q+0OG*+*QGH )HG LWILPLPHOHRIULOBM LKW L\D o OIDRIEHULHOL G



D U] X GREDDGD DKNHOVIDUED DNUIDW OYHY \|QWHPOHU NXOODQOODUDN
VRPXW ELROH+LDWLPID G+ HEGEHPIGAHLQ DINWDUDQ %DOED=+ YH
V. )HQ HPLQ@LQ KHGHIOHUL LVH uaXQoDUGOU

%LOLPVHO ELOJLOHUL ELOPH YH DQODPD

x 20JXODUO NDYUDPODUO LONHOHUL NXUDPODUO \DVDODU

ELOJLOHUL ELOPH

X JH@QLOLPOHULQY® WHDWIHIHYLQL ELOLS DQODPD
$UDGUWOUPD YH NHGIHWPH ELOLPVHO VsUHOOHU

X %LOLP LQVDQODUOQOQ G+0*Qel GUHNLOOHULQL YH oDOOUGPI

ELOLPVHO V*UHOOHUL NXOODQPD

X 3VLNRPRWRU YH ELOLGVHO EHFHULOHUL NXOODQPD
+D\DO HWPH YH JHOLGWLUPH

X +D\DO HWPH

X (G\D YH ILNLUOHUL \HQL G*]HQOHUH NR\PD

x (U\DODUO IDUNOO DPDoODUOD NXOODQPD

X 3UREOHP YH ELOPHFHOHUL o]|]PH

X )DUNOO G+0+*QFHOHU *UHWPH

X $UDo YH PDNLQH WDVDUODPD oDEDVO LoLQGH ROPD
'X\JXODQPD YH GH+HU YHUPH

X JHQLOLPOHULQH RNXGOH NHQKBWYPHQW HMQHDHN ROXPOX WXWXP

X #QVDQD DLW KH\HFDQODUD YH GX\JXODUD VD\JOOO YH GX\DU

X )LILNVHO GX\JXODUOQO \DSOFO ELU GHNLOGH EHOLUWPH

X .LULVHO GH+HUOHUH WRSOXPVDO YH oHYUH SUREOHPOHULQ
.XOODQPD YH X\UXODPD
%LOLPVHO ELOJLOHULQ J*QO+N KD\DWWDNL NXOODQOPODUOQ
g+UHQLOHQ ELOLPVHO ELOJL YH EHFHULOHUL JHUOHN WHNQR
(Y DUDoODUOQGD EXOXQDQ ELOLPVHO YH WHNQRORMLN LONH
*«QO+N KD\DWWD NDUGOODGO O D@ \BH®R VO BIIR OMHUL Q N X]© BeD QA0
%LOLPVHO JHOLGUPHOHUL LoHUHQ EDVOQ YH \D\OQ UDSRUODU
.L4ULVHO VD-OON EHVOHQPH YH \DGUDP GUHNOL JLEL NRQXODU ¢
GH ELOLPVHO ELOJLOHUOH NDUDU YHUPH
X JHQLOLPOHUL LW GE+-WUQRLKMIWDUPH $\DV YG \Y,

*eQeP+¢]GH KHUNHKVRQDLEWHDFIHQDR X0 DD poubod-ONWDG O U
\DUDPOD LOJLOHQPHVLQL VRUXPOXOXN VDKLEL ROPDVO
NeOW«UOHULQLQ \D\OOFBDYODR GHWD ROXPDPN]MMPOO+O WHUYLI
RNXU\D]DUOO=0

X BRUXPOXOXN VDKLEL ELU YDWDQGDU ROPD\O

X (NRQRPLQLQ VD+ODP ELU GHNLOGH NXUXOPDVOQO

X . UHVHO RODUDN VD+00+0Q NRUXQPDVOQO

X gQHPOL ]DPDQODUGD GR+UX YH KO]JOO NDUDU YHUHELC

X %LOLPVHO DUDSWDUPLIYBDLOHUOHPH\H NDUuUO ROXPOX

VD+ODU 2NWD\ YH 3RODW 8QXWNDQ v

X X X X X X

'ROD\OVAQAHDOLP OHUYEUHWURJIJUDGEP®D |IHQ R NWWDLH baHU
\HWLLIUPHN BMDNVRVWQOW X THQ RNXUDIWOOFE\NBSED\DELOLU



VRUXQ o|]HALIOQ®H EDODW WHWAKRD LH|]VHYHWLUGLP EHFHULO
VDKLSWH@ GRNXU\D]DUO ELUH\OHU LUELUOL+-LQH GD\DOO o
|+UHQPH DPDF®%XWDHIBHBIPH - OHENOIQPINIELOLQF)LI®E® VDKLS
RNXU\D]DUO HHUH\@OEHQUOBHHEH PHWBRID XPOX DQODWXW XBH+HU
V D K I03HW( %

YHQ %LOLPOHUL 'HUVL g+UHWLP 3URJUDPOTQOQ JHQHO DPI

JLJLN NLP\D DMWWR@®RMRPL \HU YH oHYUH ELOLPOHUL LOH IHQ YH ¥
KDNNOQGD JHUHNOL ELOJLOHUL ND]JDQGOUPDN

'R+DQOQ NHUIHGAMKWYHY IDUDQAMDYIEGDNL LOLGNLQLQ DQoDudopPDVO
EHFHULOHULQL YH ELOLPVHOUDWND S WRHBIPHP IDHNOHD 6 (] PR @UOH MXPGHIND C
%LUH\ OoHYUH YH WRSOXP DUDVOQGDNL HWNLOHUGLPLQ IDUNOQ
ND\QDNODUD LOLUGUNLQ VsUG*U*OHELOLU NDONOQPD ELOLQFL JHO
*«QO*N KD\DW SUREOHPOHULQH LOLUNLQ VRUXPOKKQ@XN DOOQPDV
%W OLPOHULQH LOLUNLQ ELOJL ELOLPVHO VeUHoOo EHFHULOHUL YH
VD+-ODPDN

YHQ DODQOQD LOLUNLQ NDUL\HUQELIDH@IFKIWMLHW BRHNMLUGLPFLOLN EHFH
%LOLP LQVDQODUOQOQ ELOLPVHO ELOJL\L QDVOO ROXUWXUG?>
DuDPDODUOQD YH \HQL DUDUWOUPDODUGD QDVOO NXOODQOOGO
'R+D YH \DNOQ oHYUHVLQGH ROXUDQ RODVGIDWDWIOURHNH PHUDN X
%LOLPVHO oDOOUGUPDODUGD JeYHQOL+LQ |QHPLQH LOLGNLQ IDUNO
NRQXVXQGD ELOLQOOHQGLUPHN

6RVERROLPVHO NRQXODU \DUGOPO\OD PXKDNHPH \HWHQH=L ELOI
NDUDU YHUPH EHFHWLOHUL JHOLUWLUPHNWL

(YUHQVHO DKODN GH+HUOHUL PLOOL YH NeOWeUHO GH=+HUC
EHQLPVHYPHOYD®DN 0Wb

YHQ %LOLPOHUL GHUVL LQVDQODUOQ KD\DWCHLWOREHM®QO
WDUuOPDNWDGIAN )DR®MW %L\RORML <HU ELOLPL $VWURQ
ELUELULQGHQ oRN IDUNOO GLVLIQEQQGEH OHR XN (NNDLYOUDR O
EXOXQPDMRFYUBEHMDQPOHUL GHUVLQWMXWXEU®OH R DXWVXPHV I
PRWLYDBMYRRO++QROMEHEDGOU %X QHGHQOHUGHQ |WeU-
DNDGHPLN EDW BRIGIDPLUOPHNW DGR Y KR OD\ONOMEBI + LPL] LoLC
KD\DWL ELU |QHP WDuO\DQ )HQ %LOLPOHUQOEBBHY¥YLQBHVE
DPDPPYUHQFLOHULQ ELOJL\L VRUJXOD\DUDN DQODPODQG
\DUGOPFO RODFDN IDUNOO® \|QWHP YH WHNQLNOHULQ NX
H+OHQFHOL YH|HMWIQIPGL RELWDP ODWVD s O D UEA K HERMNU D P
NDUUNDHLPLIEEX DoONODPDODUHQR%URNOQWXNYRQGAHUVLQG
NDULNDW<«UOHULQLQ NXOODQOOPDVO\OD |+UHQFLOHULQ
VRUJXODPD EHFHULOHULQLQ JHOLUHELOHFH+*L GHUVH NI
PRWMMYWRIRODUOQOQ YH DNDGHPLN EDUDUOODUOQOQ DUWDE
V



.DULNDW+U YH (+LWLP

.DULNDW+<U DUWON-]KHMB@LIMQ EDOBLY LNHOLPH ROXS FDU
JHOPHPHNWHGLU \DQL PDQDVO K<FXP sAHWDRHBNQEDB +EDGLH
NHOLPHVLQGHQ JHOPHNWHILD M O QODPPHOP B DWRIQ ERNH D
WR FDULFDWXUH /LRQHROQGRRERXHWQH DMHVWHNYTV *YNHUN LR Q
V. g]HU LQTEHOLUWWUWENDWWH ®&H PL]DK \DSPD VDQD
WDQOPOPHMIWMOHUGH GHUJLOHUGH WHOHYL]\RQGD VHUJL
ELU SDNHW DPEDODMO YE G4H\OHUGH J|U*OHQ ED]HQ J+O-
GelU*Q+DHP\HQH E[QHOQDMWLULY DUDE ONSEMD G INDLWLNDW « U
HOHUWDWILWDW.U H+Q@QH®GBLUHUMN H=LWLU

8V OX QX® EHOLUWWILEWLRIJHEHUR\LQ GDYUDQOUODUOQ
\DWDDQDUDN ROXPOX GH=+LUNHOHRLGIHI GDRQDEDHWDRUGH\LU
H+LWLP ELUH\LQ E+W+Q \DUDPO ER\XQFD GH¥DRBHIGHD EL
WRSOXPGDNL R OXMOX]ONWNMHULQF | VW-@eKO B 0 N@DHEHY W LUH
DEUWOOO olL]JLRIOWOUDIP@DIVBEORDY O .DULNDWUFe GH WC
ELU |+UHWPHQ JLEL L\L\L YHHGR-DPOXODVOMHNLSV|HGHW P+
VeUHQ H+LWLPLQ DPDEOQV ORWIEHOD\OIDD ¥IEQ J B JOHD\OG\OD D
|QHP WDuOPDNWO DU N ROABIHD@RIFQE B5Q BV O X \Y}
.DULNDW+«UOH H=LWLPLQ \DP BifBH U-D+OM RGN UPPGIRDNYEHS G« U
\DUDWOFOOO+O JHOLGUWLUPHNWLU .DULNDW+UOH H+LWLP
cUHWHQ YDNBVRBIDXPOXOXN GX\DQ JHQoOHU \HWLUWLULOPH
Y,

%LUH\L HOHUWLUPHN G+G*QG+*UPHN J¢OG*UPHN VRUXQOI
VD+ODPDN LQVDQ YH WRSOXPX H-LWPHN JLEL VUQHYOHU
PLIDK \ROX\OD \DSDELOPHVL LVH RQXQ Ee+\¢O+ JeFeG+U .DU
ELU HWNLQOLN ROPDVO YH D-OUOONOO RODUDN J|UPH GX
g+UHQFLOHULQ LOJLVLQL oHNHUHN NRQXHDVA]X® WRHE HRG
VD+ODU ¢g+UHQFLOHULQ G+G*QPH DOJOODPD \RUXPODPD
DQODWOP EHFHULOHULQLQ PXKDNHPH \HWHQHNOHULQLQ
$\UOFD G+U+*QFH JHQJLQOL=+L YH o HICLNV @D O tRPOX O WXHU ED
GR+UX VRQXFD XODuPD\O VD+ODPDNWDGOU 8VOX \Y;

.DULNDW-U



9LQ\HBLU \D]OQOQ \DQOQGD R \D]O\O GHVWHNOH\LFL G
7HN ELU NDUHGHQ PH\GDQD JHOHQ NDULNDW+U RODUD
%DQW NDULNDW+U ELUGH@OB® NNDWNDAW+Q PRIOGDQ N
dL]JL|\ML]JLURPDQ RODUDN

BRUWUH NDULNDWe+U NLULOHULQ J|U*QW+V+QGHQ PH\G
*eQePe]GH H+FRRQFEIYWDP NDUGNRWOHQHWIQL ELU WHNQ
X\JXODQDELOPHNWHGLU g]HU \Y;

I @ T m QO

.DYUDP .DULNDW-.UOHUL

.DYUDP NDULNDWYBQBWGDLEXOXKIDQ IL]JLN HQO®WUWNV.QG|
\DSOODQ ELU RPWIRQIUIMODUOQGD NGIOBQOSRVOWWOOH
EHOLUJLQ ELU GHNLOGH LQVDQODUD 3:KDW GR \RX WK
VRUXOPXUWXU <HQLOLNoL ELOLP DQOD\OuOQO KDOND WI
\ROFXODUD EDVLW DPD E+\¢«OH\LFL VRUX@DW HWMWWHQ ILFR
GHUVLQLQ J¢QO+N KD\DWOPO]GDNL |QHPLQL YH JeFeQ« LID
HGHFHN GHNLOGH oRFXNVX NDUDNWHUOHU LoHUPHNWH\GL
.DYUDP NDULNDW+.UOHUL \O00O0QGD HIDHG®I . HDRIIXWYHD B
.HRJK fXQ B20HWURGD )HQ LWVOANDIBOHIPOMOQGGDPHR Q(
PHWRVXQGD JHUBMXNIOHIMHQLQH@N GH+HUOHQGLUPHVL RO
BURMHGH NXO0ODQOODQ EX SRVWHUOHUW.VKHGHUOWRIP IFAW D
'XUPD] YGHQ DNWDUDQ =RUR=0X QLQ \DBOWDPINDNQ!
d*QNoHULSHQBIHD K @B U3ED D E D GaxX QY DIGE®N Wi LUIQ DB IUQ
NXOODQOODUDR QOD®K HN®LUQ RYFRVD NW DBQOHORYE O @

.DYUDP NDULEDQ/LPOHOLNDYUDPODUOQ JHUOHN KD\DWOD
ELOLPVHO NDYUDPO LoHUHQ RBAIGODQHIQD DN GO GNDD MRQW &
EXOXQ@EIWUDQR-UHWLEHWO NDEHDIPIOWD QDEUODO Y, .DYU
NDULNDW«UOHULQGH JHQHOOLNOH GR+UX ILNUL LoHUHQ
LOHUHUHN IDUNOO G+G+QPH ELoLPOHUL ROXUWXUPD\O VD =+(
'DEHOO V



Ceket kardan adamin
soguk kalmasini saglar

(Ceket sicak tutar ve

kardan adami entir,

(Ceketin bir etkisi
ﬂ|mEu'..

=
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R
UHNLQ.SLN ELU NDYUDHPRNB WIHN DDMAR U TGHQ DNWDUDQ
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Gazoz sisesinin kapagini
acip kapattiktan sonra
sisedeki icecek
hafifleyecek midir ?

Bence agirhgi
degismeyecektir

8.5 GAzOZz

SiZ NE DUSUNUYORSUNUZ ?
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UHNLIGGHNIRJID/VLPOL NDYUDP NDULNDW<.U+QH EDNWO+0OPO]
JJUPHNWH\L] %X NDULNDW-<U+s VORIORYWWDH®QBIUWIDI B DYDX bW\
JD]R]XQ KDAHEANQIPKIYY.D QO Q QH ROMGIXN+DX-QEKB@E+H® JD]R]XQ
D+OUOOWDRIMN:E® HEHFWD NLPL |KDYMDB-H@QBOOGHA ROPDGC
G*U*QHFH+LQGHQ JDMRX6®DDEQOAGOHAINGDN EROPD\DFD =+
GeU*QHFHN®ORQXGLWRODUDN EX NDYUDP NDULNDWeUs VD\HV
JJUsUOHULRO N RVGIV\OLAV HWRMHRIND QO EXODF

.DYUDP NDULNDWGXNXOXRQDUOQUBPDN@IEMBUBQNOHUL NDUDNW
OR+XQOXNOD +0 YH\BHVMHUGIQWGHE L MEDWEN WO OIHOH WD
LOHULVLQYGHESLUOHUL ELJOHUH NRQXUP® XE N DBHIBHKR\OHD@ O \
GXUR®OODNDOO DOWHOGQRWW D\BD N DY DIR&DHOWDAM UHHI IDAW 1L N
VWDOWLGBGH KHUKDQJL ELU LSXFX\OD |+UHQFLOHU \|QOHQ
|*UHQBLQHQLNRQXODUO\OD DODNDOO PHYFXWYWDNRUDP
NDULNDW<«UOHULQLQ NXOODQOP DPDoODUOQGDQ LONL E
|+UHQFLOHUL DUDUWOUPD\D YHA6BG -HMDDHR B WHMNQ FHIVOPMHHUINGV
KDWDOO E mpROWWIDA O ColdRMN B POIMBNEHEMOD QOPO WHUFLK HGL
NDULNDW«UOHULQGHQ KHP |*+UHQPH DPDFO\OD KHP GH=+HL
.DYUDP NDULNDMWA-UDHWML |[+tBIWLPLQGH |JHOOLNOH RUWDF
'HUVOHWEBFHYDS \|QXWHPQDQDPEPBO NDYUDP NDULNDW-eU
ID\GDODQOODELOLU d¢*QNe VRUXODUOQ G RUDE®DPD +\OR U >
VRUXOPMH@MFLOHULQ ROXPOX \|QGH ELU DNDGHPLN EH
VD+OD\D'R>MWOUYGV

1D\ORU YH .HRJWNDYUDY NDULNDW<UOHULQLQ |[JHOOLNOHUL

X %LOLPVHO RODPD\DQ J*QO+*N GXUXPODUD GD\DQOU

X $OWHUQDWLI EDNOGU DoOODUO VXQDU

X grUHQFLOHULQ DOWHUQDWLI ILNLUOHUL NHGIHWPH\H
GDKLO HGLOPHPLGO RODQ ILNLUOHULQ DoONoD ELOGLUI
VDKLSWLUOHU

X $UND SODQ PHWQL |[+UHQFLOHULQ GLOLQGH \D]J6oPOUV

X <¢] LIDGHOHUD@W®HNQ D3RXoIOQGLULOHUHN WeP DOWHUQ
ROPDVO VD+ODQPOUWOU %X GXUXP ILNLUOHULQL GLC



|+UHQFLOHUH \DUGOPFO ROXU deQNe NDULNDW+sUGHN
HWPLUOHUGLU HINDH ONXY NDQOORVODULNDWUOHULQG
X .RQXUuPD EDORQODUO \D\JUJOQ RODQ \DQOOU DQODPD
GR+UXGDQ HOH DOOQDELOLUOHU
X .DYUDP NDULNDW+UOHULQGH KHU \DUWDQ |+UHQFLQLC
PLOXPXP POODLQONDOU

.DYUDP NDULNBIMNIWD HEXQ&E R CDODBWED OREDVYD\OGD RODVO N

HWNHURQUGOU (+LWLPFLOMQEQOMHWRIEX ELU VRUXQXQ ELUG

RODELOHFH+LQLQ IDUNOQD YDUPDPOD®R ONDI LNIB \FRYGHB®I N bV +

GHOLOOHU WDUDIOQGDQ GR=UXOD QEXDYX@FmMRODBX Q OD

GHEHBLOVHO J|U+G0OHULQ JCHMHEMAH@HDY ®GEDQLGLUOHU 'HPI

V $\UDFD NDYUDP NDULNDW+.UOHULQGH  NHDGIDONPMHIVU OH |

|+UHQFLOHULQ GX\XuVDO DODQGDNL GDYUDQOuUODUO GD

V. .DYUDP NDULNDW+U+«Q+Q NXOODQOODQ ELU GHUVLQ

. RQX VXQXOXU

X %HOLUOHIGH® RFODDIBULQ GLNNDWNQU oMD\E M INoX @QONDIDX

X grUHQFLOHUGHQ NDYUDP NDWELNDWEUYHHKDEDIGOMNED N
GeU*QPHOHUL LVWHQLU

X .*0*N JUXS WDUWOuUPDVO EDUODWPDN YH |ZdlHQFLOH
JUXSODU GDYHW HGLOLU YH JHUL ELOGLULP DOOQOU

x 7P VO QO DMHUQBWR@IDHWLW \DSPDVO EHNOHQLU

X .DEXO HGLOHELOLU DOWHW® MNKRFEIMXORueDNMAOrDe 6 HI
KDNNOQ®mWDUWOub

X grUHQFLOHU Neo*N JUXS WDUWOUPDVOQD WHUGUYLN HGL:

X 6RQXo0DU sD\oDubodu

X +DQJL J|U+G+Q NDEXIOOHGLQGQ+NDEKP@QMHGLOPHGL+L YH
DoONOD\DELOPHN LoLQ LKWL\Do GX\XODQ \EO@JLO® U L(
wbDuwourPDVO VD+ODQOU

X 6]] NRQXVXXREDIDQD Q WKMRIUL@OQO+O KBNINQ®BTIH |+UH
VHYN HGLOLU

X g+UHQFLBHNWWEN®H «UHWLOBOQV OUNLD OHRQDF X |+UHQLO
VRQXo|0pWOQL oONDUPDODUOQO LVWHQLU

x



X grUHQFLOHULQ G+U*QFHOHULQGH GH=LUPH ROXS RO
GH+LGLNOL+<LQ QHGHQL KDNNOQGD G+G*Q+0O<U 'HPLU

DYUDNPULGBWEXODQOUNHQ |+UHQFLOHU BKAOPQHY INRQR QR
UHVLPOHU oL]JHENDUWUNMHW:UDHGDKD]OWO/MREDREFEOBHU LR
NDIDQOWQHOLN GR=+UX QHLW HDSBEWARIREWDIHGH |[RPUHQFLOI
NRQX\X SHNLUWLVEES RQOWGKNPDAH \DQOOUG E|IINDVUDROHWH. D!
$WDOD\ \Y;

.DYUDBLNDW+«UOHULQLQ .XOODQOP $PDoODUOD

.DYUDP NDULNDWBIOHU4+UMWRBPO¥HH |[+UHQPH WHMWNIPLGD URG@D L
X\JXODQDELOLU .HRJK YGYUDP NDUHRDWI O®RMWWIQR@H N L
NXOODQOP DPDFO LVH oRN JHQLUWLU %X NDULNDW+UOH
VOUDOD\DELOLUL] 1D\ORU YH .HRJK fGDQ DNWDUDQ <

X g+rUHQFLOHULQ G+G+*QPHVLQL VD+ODPDN YH ILNLUOHUL

X g+UHQFLOHULQ G+U*QFHOHULQL DoO+D oONDUPDN

x 7TDUWOUPD LoLQ X\DUOFO JJUHYL *VWOHQPHN

Xx $NOO \eUeWPH\H YH G+G+QPH\H WHUOYLN HWPHN

x $OWHUQDWLI EDNOG DoOVDO JHOLUWLUPHN

X %LOLPVHO DUDUGW W PDEDH O/MRQIXDO BPX IW XUPDN

X g+UHQFLOHUH NHQGL VRUXODUOQO VRUPDODUOQO VD-

X ORWLYDV\RQX DUWWOUPDN

Xx '"HUVH DNWLI NDWOOOPO VD+ODPDN

X '"HUVLQ JHUL NDODQO LoLQ DPDo GX\JXVX ROXUWXUPDN

x $0ON X0OX VRUXODU ROXUWXUDELOPHN

X %LU NRQXQXQ |JHWLQL oONDUPDN YH \D J|]]JGHQ JHOLUP

Xx (N DNWLYLWH DOOuwOUPD \DSPDN

X g+UHQFLOHULQ ERU ]DPDQODUOQO |[GHYOHU YE GH=+HL

'DEHOO LVH NDYUDP NDULNDW+«UOHULQLQ NXOODQOP
X .DYUDP NDULNDMOHIMHUW DYWHRIPD\D GDYHW HGHU YH
oDWOuUPD ROXuPDVOQO VD+0ODU



g*+UHQFLOHUH NHQGL G+U0*QFHOHULQL NDULNDW-.UG
NDUuudbobDuwdUdS JHUHNWL+LQGH NDUDNWHUOHULQ
GeU*QFHVLODMWDROIOWRPQ@ODUO DUDUWOUPD \DSPD\D WHU
.RQXuDQ DUDoODU RODUDN LIDGH HGLOHQ NDYUDP

JLKLQOHULQGH LQUD HWPHOHULQH \DUGOPFO ROXUOD!I
g+UHQFLOHUL \DUDWOFO ILNLUOHU RUWD\DOBONDUPDN
.DULNDW+«UGHNL DQODUGUPD]OON |+UHQPHQLQ J*QGHPL
.DYUDP NDULNDW+.UOHULQGH \DQOOGU DQODPDODUD |
|QHPOLGLU

.DYUDP NDULNDW+UOHUL |[JHO H+*LWLPH LKWL\DFO ROL
0*QNNXOODQOPODUOQGD ]JRU YH\D DQODuUOOPDVOD Jeo
V

.HRJK YH 1D\ORU|UH LVH NDYUDP NDULNDWUOHULQLQ NX(
ROXUVDN

X
X
X

X

7+P

7DUWOGPD EDGODWPDN YH WDUWOGUPD\D WHGYLN HWPH
gGHY PDWHU\DOL RODUDN

'LO+JUHWPH\H \DUGOPFO ROPDN

$UDUWOUPD DPDFO\OD NXOODQOODUDN |+UHQFLOHULQ
%LU NRQX\X |[JHWOHPHN

dDOOUPD VD\IDODUOQO LOJL oHNLFL KDOH JHWLULOPH
g+UHQFLOHULQ NHQGL ILNLUOHULQL NRQXUPD EDOR
ELPGH VXQPDODUOQGD

g+UHQFL J|U<GOHULQL |JHWOHPHN

g+UHQFLOHUL ERU NRQXUPD EDORQODUOQO GROGXUPD
%LOLPLQ GR+DVOQD LOLUNLQ DOWHUQDWLI EDNOU DoC
g+UHQFLOHULQ GDKD ID]OD VRUX VRUPDODUOQO VvD+O
(WNLOHUGLPOIH]ELHOUIPQBHUBRLOLPLQ KHUNHVOH DQODUOC
PDWHU\DO RODUDN NXOODQOODELOLU .HRJK YH 1D\O

EX DoONODPDODUD HN RODUDN NDYUDP NDULNDYV

JHOLGUWLUPHOHULQH NDWNOGD EMOMQBHQMIMAGDD YDGOGDP|
gUQH+-LQ GHUVLQ KD]JOUOON DuDPDVOQGD |[+UHWPHQOHUF
+DQJL NDUDNWHULQ NRQXUPDVOQOQ GR+UX ILNUL LOoHUG



GHUHFH VDYXQXODELOHFH+LQH NWPEHQOMHHPHNDWEOPPY (
.DUDNWH U O HUWHWHQ VR IQURERIEN O VOAW QH\HUHN |+UHQFLOHUL
\[QOHQGLUPHNW NW U 2 X WHRNAOMBEHPO DU O EDVLWDPRWLQMWHU
ILNLUOHOUBD®RODH PHWELOLP KDNWNGQGHL JROPQRIDXQD O D U
XomiO NROD\ODHWIOW DFDNW

.DYUDBLNDW+<UOHUL gOH g0O0JLOL dDOBUPDODU

.DYUDP NDULNDW+sUOHUL LOH LOJLOL \DSOODQ DUDuUWOUP
EDUOON DOWOQGD LQFHOHQHFHNWLU

.DYWDURNDWeUOHUL gOH gOJLOL 80XVDO dDO

'XUPD] RUWDRNXO V OIpWd H NQHHIQVF LD G IUINQBIU D G W C
%LOLP @HUVLRQWR]OD\R] +*FUH %|O0O-QPWOINDROQDQGOUPDF
\DNODUGOPNDIDRDKRDUUNDOM yJOHHWLOPHVLQLQ EDUHUO\D Yt
HW NLWVIQFHOHFQ UWRQPWWHVW NRQWURDUDDFEDOXN HEIEMNQH G
DUDRMMYOQ DQDOL]OHNULYQBW INTHWILNQIEVIB3JG ONDHON |G IPHUNGI 1©
DUWWOUPRGD XHW N+OHQFLWHNRQN®EX DODNDOO ROXPOX
EHO®PUWOW LU

'HPLU BHDJONRQXODUO LOH LOJLOL |+UHQFLOHUGHNL
NDYUDP NDULNDW.UOHUL NpUD@OVEDAPDN VERHOXIFK@HKEL 0 VHIQL
|+UHHQOL+L |[+UHQFLOHULQGHNL PHYFXW DOWHUQDWLI ND°
WHNQL+LQLQ DoON XoOX]NAORODIBKGREBOKDON@PRRIW LU

<ROFX JHQU OLPOHUL |GHBRWHYLQ@QGMUDP NDQLRDW.UO
NXOODQORBDRWA@OQO! |+UHQF LMD IWMXPEQDDYE PDQWO
GeU*QPH NDELOL\HWOHULQHUBUWNQV PQ @D W BRI U@ O|G-W 8 W
NRQWURO JUXEXQD \DSOODQGOUPDFO |+UHQPH \DNODUuOP
NDYUDP NDWULWBWQUOHUNXOODQOODUDN JHUOHNOHUGUWLUL
VRQXFXQGD NDYUDP NDULNDW+.UOHUL WHNQL+LQLQ |+UH
WXWXPXQX DUWWOUGO+O EHOLUOHQPLUWLU $\WOFD DUD
WHNQL+LQHY LUOUPDEWDNVDO GeG*QPHOHULQL DUWWOUPD
EDUDUO\D WXWXPD PDQWIOQ) RD® 056G O~QP MAHVISWW LWEGLOP LU



g]*UHGL R UWNDIDRINK DOQLP GHHW VA QWBIHQ Y H « @ H WEHW L Q

EXOXEMYLQFLULLYHDEREXODUOQOQOYUBW LNPR.QIEBNXS «UOHU
oD O & ORNDDOORTIIQV OU  MRIDIWFEQBMD NDY U D R DNSODLOLINGD W=~ U IDW U PR |
|+UHQFLOHULQ kDRI IDNRGHMPGBOVH NDUGO PRPWEBMBAAUR QOD
EHOLUOHQPLUWLU $\UO BH UMDHHRAIOGIFRH QLIJH oWMDIH-W L\ | Q* Q G

<O00GO]T1OMUDUWOUPDNORREE] Il GDLUHVNR QB M MMMHW O JL
NDYUDP \DQOOJOODUBGKID Q LVG H WS \OVE KA INEINDEMOP D J|UH
KD]JOUODQDQ NDYUDP NDULNDW<«UOHUL NXooDQOboPOuwOU
NDYUDP \DQOO0OJOODUOQO WHVSLW HWPHGH NXOODQOODEL
WHVSLW HGLOHQ NDYUDP \DQOOJOWID OEHDQ O IGHL OMP WL
bpubauwoudboprPOuwdU

g]\OOPD] $NDPFD YHQ H% L QV/ILADQINGAD 8 HNUVWLNDW U+ WH
DQRORNMOIKBQHR ONOD@DNWHULQL EDWPHUHGHHNXICQOBU LC
HWNLVLQL DADDXOIE® D P DRPQORKIQIEIR OWID G EFPUM UOVO VW G
GeG*QFH ELOLPVHIOF NJWBWXIRDGHPLN ULVN DOPDNIGDYUDQ
LOLUSRQLWLIRPBHHX WHVSLW HGLOPLOUWLU @@HRIEBDHDN |+
H+OHPAHEBYNOWL+L \|]Q*QGH ROPXUWXU

OHULo 1 QDSWO+0 DARIMMXFERQOBD |+UHQFLOHULQ NDYUDP\
SHUIRUPDQVD \|QHOLN PRWLYDV\RQ SXDQODUO®O IHQ ELO
NDULNDWe+Ues WHVWL VRQ WHVW EXIDQ N NOIOSNIPHOQYED DQO

6D\ OQ \DsSwWO+O DUDUWDOYPDPVROYEXNQ®D WO QHNQL=
|+UHQFLOHNEGHQLQ <DSOVO NRIQXINQ@GIDNUHIFAODUO DQOTL
*]JHULQGH HWNEIHOLROBREKWXU

*INV X R UWIDRNRO% LOGROWVIMDGEHGHQLQ <DSOVO YH glH
*QLWHVLQLQ NDUHMIPPNQGHNDW UOHU L -WHNG LOHYLL Q XEDT D
LGEHH V. OLGNL QR W XHWXNRODQW WH \«BLSAD GIDVEP IDIRI O % LCDH. P VHRIDLX
GHWQGH NDYUDP NDULNDWeUs NXOODQOPOQOQ GHQH\
EDUDUOQ@QBHPOQGIEHNAGBUNOOOON RIOXNWNX UPDNDF INGDHUNH) D
EDUDUOQOUPRIGID OMUWRIMNK tWXUGX+X RUWD\D oONDUOOPO
|+UHQFQOWXNWXIPODUOQOQ ELOLGVHO YH GX\XUVDO ER\XWYV
ER\XWWD LVH RUWD VHYL\H FLYDUOQGD ROGX+X VRQXI



NDULNDW<«UOHULQLQ NO&] YH HUNHN |+UHQFLOHULQLQ ELO
ELU ODWNN RO HWXQYWXHO MMQX W X P E R\ XOW®RKSD \B X OPIPROGD W 101

*]OJHOL RUWDRNXO VOQOH UWIQQ GH. Oi<m@ PO PO]GDNL
NRQXVXQXQ \DSOODQGOUO I CHQRO P MWHINQ. IQ:G.NO B « E-LQJ O L
NDULNDWe«Us NXOODQOPOQOQ |+UHQFLOHULQ EDUDUOODI
'"HQH\WVHO GHVHQOHUGHGORWD \6WMHQHOIJ|VE REM WX QBQ oD
IHQ |[+UHWLPLQGH NDULNDW+U WHNQLBNDPIGHRNXND EDQDO® O
|QHPEBLU OMDURONX W XX +WXWXPODUOQGD LVH |QHPOL C
ROXUWXBRDGOWGEBHQPLUWLU

gQHO )YHQ %LOLPOHNLYGPBVNRGHNRNREQBPH GD\DOO |+UH
\[QWHPELOBN.XOWHD Q G O + OV PQYRXV EX PIH-@MIQFLQHULQ SUREO
O|]JHELOPH DONDOYODNA@MIBEDO DQODPD YH PRWLWHMWMNRQL VH®
ROGX+XQX WHVSLW NR@XVYW IOUQVEEPOPD RQDUDN| QEUHHQFLO
JIU«UBPHWGLUPLGUWLU

<OOPD] LOMOUWWOEBPIOMONVDQ YH OHWWHWLQGH NDYU
NDULNDW<UOHUL\OH GHVWHNQIQ RKXID EDLQOPPR@®IXD|HO HH F
W X W X PPGRIVLY DURHQUL. Q BWIML QL DUDWOOPQUWQDOL] VRQX
NDYUDP NDULNDW«UOHUL\OH GHVWHNOHQPLGU ELOLPVHO
|+UHQFLOHULQLQ DNDEB8 P:LNOHRGIAMFEFIDDPQQGD \HU DODQ
X\JIXODQG @@ OUXKEQWHYBRHQFLOHULQLQ DNDGHPLN EDUDUOOD
ROGX+X WHVSLW HGLOPLHGH R Q W\WRE D) UNME X3 H-QUAN\Q® HOH N L C
PRWLYDV\RQDG OVmHRO L GHUW BDEDEMNX QPDGO+O EHOLUOHQ

7RNL] NDYUDP NDUQLM DEMANDINMER K D|Wle WDH/EDHPIO H U

NXOODRDWDRNXO VOQIGUHQFLOHULQLQ 3.XYYQHW HVH Q-®RJINHIN
NDYUDPQDD®D G.-FHOHUQA REIRHO ONVIDLW OUPD \|QWHPOHLU
PRGHOL X\JXODQDQ oDOOUPDGDQ HOGH HGLOHQ EXOJX
NXOODQOOGO+O VRUXODUGD |+UHQFLOHULQ Ee+\eN oOoR-=
NDUDNWHUOHUGH\G GGIREXMXDELOG D»I0 POERHNWHNG 8 V RLG X N
WHVSIOPLHEBLU $QDOL]JOHU VRPE®AXQEDH VEH:AINPEHNBH E
|+UHQFLOHULQ 3.XYWRMQXWK\®NDNEABRYD O (OO DRVANOO
ROPDGO+0 YH |QHPOL NDYUDP \DQOOJOODUO ROGX+X RUW



7DANOQ *OWHNDUWGBGURWPEH Q \|QWHP LODE O\WHRRWEBE Q

\DSOODQ DQDOLNDHW MMHWDEHWDWGHOHULQLQ PDWHPDWLN)
\DQOODUO JLGHUPHNWHYWHDWN LoCONIRWEGHER KW B QFLOHULQ 1
NDULNDW«UOHWIHQ LGNMHPYPRQXFPHOX J|Usi JHOLUWLUGLNOHL

(YVHQ '+]JeQ DUDGWOULRDY®IQEFHWPHQOLHQ | 24LHQ PIOGHHIULI
GHUVNQGHDP N DNXONOIMVD<QWG P D VUQWm OHUHQILNDOPOUWOU 1L\
\[QWHPOHULQGHRQUFWL«uNPXOMHQOODQ oDOOUPDYWRRXFXQ(
NDULNDW+U+-QQ HHWORBD®BDE® ND U LNDWDQWODMHUO@MBHW P LU

GHUVRHXGWHIIHWO HUH GENND WXNBMXEEHU LQL DoONODPOGOI

$OWXQND YD D UWDRI@OFXQGD NDYUDP NDULDQ@WBBDHULQ!
WWWOUGOPOQUWHYSISWUBBEDQg+UHQFLOHU NDYUDP NDULNDW
vOQOIODUGD GHUVOHULQ GDKD H+OHQFHOL JHOWL+LQL LIC

%DOOP ©oQHO YH NPUBRONDULNDW+Us WHNQL+L NXOODQG(
NRQXVX WHNQL+LQ |+UHQFLOHULQ )HQ %LOLPOHUL GHL
SURJUBRQPHU KMDWNDWVOWO+O VRQXFXRIDN YIBUEBQPDGWWILYR VR
NDELOL\HWOHULQQDIHOLGMWLQ ®OJIOOD EXQO HWNLOHGL+L R

$WOO+DQOBEDVLW HOHNW N RN X&KX Y BHNDHUDDNP OO@BD® IO 0D
JLGHULOPHVLQGH NDYUDP NDULNIDW QWP BV HNRILXQQG R X D I
NDULNDW<UOHUL LB O3HULY INDNQDPsSWEK@O D CROMDEANGXO @ H
HGLOPLUWLU $PD KHU NDYUDP \D®HOHBVEH GROOIRD \@I$+ L
\DQOOJAWTPDFPEQE AGBEUWNOVPHQ - DRIHWELEOGL+L

$UONXUW WDRNRO® VOQOI*p-QUHBIQWW & R UK LgQV B VFLH VA D\ % L (
*QLWHVLQH LOLGUNLQ VDKLS ROGXNODUO DOWHUQDWLI NI
DVWURQRPL\H LOLUNLQ WXWXPODUOQD NDYUDP NDULNDW
HWNLVLQL NDUuGOODuW O WP@WRDO V| Q WIHPA QGHH Q HAN H\®U BW DOl
JUXEXQX 9DQTOQ ELU LOOHVLQGHNL \DWOOO E|OJH RUW
1 GL+HUL GHQH\ UHNOERGHEXHQPLUWLU $NODYAUDOHU Q
NDULNDMW>»NDMUDOVDO GH}XQHURQH HIROLDKW@DW LI NDYUD
JLGHULOGEBKDIMNIKL ROGX+X RUWD\D oONDUOOPOUWOU

6D\OQ RUWDRNXOHLOGPIQRBHL OQOUHQFLOHIOMNQL HVLQL
|+UHQPBEPBREADDYMUDP NDULNDW-.U. WHS QUP D LNDO DOIQPLAN WA



LOOHVLQGHNL ELU RUWDRNXOGD |[*UHQLP J|YHIDPQF L&/H QOHN J
\eUeW«OPSUWEWOUPD VRQXFXQGD NDYUDP NDULNDWeUs WH
*JHULB@WHRORD ®QFON GHUVH LOLUGNLQ@ WPREAL®ERYRQID 0 B (
|+UHQPH \HWHQHNOHULQH GMIOL D@H Q6 BIARL® HE OQIWH O G
JJUH LVH GHQH\ JUXEX |+UHQFLOHULQLQOND Y UDPK N DHJONHDQ\
EXOGXNODUO YHDENXOW HBRmMNE QMHIALUWLUPHOHULQH \DUG/(
HGLOPLGUWLU

(YUHNOL]LKLQ KDULW DNDY WBHIN QIDMHNQM~URL ELU DUDGD I
DUDGUWOUPDVDO VRQXFXQGD V|] NRQXVX WHNQLNOHULQ |

|*UHQFLEMBUD@DUOQO DUWOUERB G DU OHGBOEN LIREXG X|-QW H P L (
|+UHQFLOHULQ VRUJXOD\OFO |+ UH@&PE HFHRH ULLIO 6 W L HBEA.JO3PQ

dLOHN RUWORMMDFLOHUL\OH \DSWOYODPUNDW DNPW Vv
WHNQX:Q00D QPHUWIW ®DWDOL]L QHWLFHVLQGH V|] NRQXVX W
%LOLPOHUL GHU YV LNIBHNAO BN HAOVDIGE XPIODPRXON SURJUDP
HWNL\L \DUDWWO+0 $REDNRX\DOANDDSOPOQWOUOOPOU J|U-
|+ WH LOGWUVORUD® NDULNDW<«UOHUL\OHRQX®B®PH ML DGIK
ELOGLUPLUOHUGLU

.DYWDLDURLNDW+UOHUL\OH gOJLOL 80XVODUDUD

&KLQ YH 7HRXNDYUDP NDULNDW<UOHULQLQ GL+HU WHUGK
ELOLPOHQGLULFL GH+HUOHQGLUPHGH |] YH DNUDQ GH-
|*UHQFLOHUL Neo*N JUXS WDUWOUPDODUOQD \|QOHQGLUP
6LQJDSXUYGD EXOXQDQ \DuobuUO LOD DUDQEQGDMIGH =L
JHUOHNOHUWLULOHQ oDOOUGUPDGDQ HOGH HGLOHQ EXOJXOD
HGLFL DUDoODUOD NXOODQOOPDVOQOQ |-ROBBHUDBUDLQ IL
o O Kmu W O U

.HRJK YH 1D\ORU PDODDORIAOMUL |+UHWLPLQBNOB®LPLNO
RODUDN JHOLGUWLUGLNOHUL NDYUDP NDULNDW<UOHULQL (
RUWDPODUOQGD oDOOUDQ |+UHWPHQOHU YH DUDUWOUPEL
NDWOOOPOO YH NDWOPORVID] VHVHWPHIQNOPOE& DUDUWO
GRGXUXODQ DQNHWONUONDWOOPEEOODHIDL ELVMGLULPOHL



DUDUWOUPDF ®eODDDRVIDG O D DWPR SDDQIMNAFUAIDN QBWWB AV LQ G
NDULNDW«UOHULQLQ |+UHQFLOHUL DUDUWOUPD YH VRUJX
|*UHQFL G+G*QFHOHULQL RUWD\D oONDUPDGD ELOJLOHUL
GHUVH DNWLI NDWOOOPO VD+ODPDGD DrO0EOGLOBUYQRPIOG
PRWLYDV\RQODUHWNIL OIUWDHEXFOIG P+ UHQPH\H WHGYLN HWW
NHQGL G¢U*QFHOHULQL YH DOWHUQDWLI EDNOG DoOODUOQ

&KLQ YH 7HRX+*UHQFLOHULQ ELORWFOVWLNNRQUBXQGDNL G-
RUWD\D oONDUPDGD NDYUDP NDULNDW+.UOHULQLQ HWNLV
\DSPOGODUGOU YH oDOOUPDODUOQGD |[+UHQFLOHULQ oL]LF
LIDGHOHULQGHQ \DUDUOD@O&QOWDL |-6WU A QD BXWMEHED QG DN L
WRSODP |+ UHQFL\OH \eUsW+OHQ oDOOUGPDGD |[+UHQFLOHL
DWWO+0 NDUGOW J|U-0OHUL WDUWOUPDN LoLQ NeoeN JU
VRQXFXQGD |+UHQFLOX\WIDQ LoD OOW & B YNRP@X\DQO0JOODUO
HGLOPLGWLU .DYUDP NDULNDW+sUOHULQLQ |[*UHQFLOHULC
RQODUO GDKD GHULQ G+G*QFH VHYL\HOHULQH XODUWOUPD
ELOLPOHQGLQYGEURHGH MNEBODQOODELOHFH+L RUWD\D oONI

.HRJK YH 1D\ORU NDYUDP NDULNDW<«UOHULQLQ GR=+D
NDYUDP NDULNDW+.UOHULQLQ NXOoODQOOPDVOQO GH+HUO
DGD\ODUO LOH \eU+W.@HWL 0D O B-0PHVEPH FHQ YH LON|+UF
WDPDPODGO+O DQNHWOHU UDSRUODU J|U«G4PHOHU \D]O¢
\ROX\OD HOGH HWPLUOHUGLU $UDUWAU-AH JREGFWD@D E X |
NDULNDW e U O HIXPFQHX \ PQUHG BNB BN ~\KIKXL SV |] N RPGRXWIXY IV H\INR@LX+ L
DUWWOUGO+0Q0O |+UHQFLOHULQ ILNLUOHULQL PH\GDQD o
HWNLOL ROGX+XQX |+UHQFLOHULQ GHUVH RGDNODQPDOD
NRODVDO®RMD\DELOHFH+LQL ELOLP |+UHWPHGH HWNLOL RC(
NDYUDP NDULNDW+.UOHULQLQ |*+UHWPHQOHULQ NROD\OON
RUWD\D oONDUPOUWOU

.HRJK 1D\ORU GH %RR )HDVH\ YH +HOJDUWDYU®P

NDULNDW<«UOHULQL NXOODQDUDN gQJLOWHUHYIGHNL |+UH"
HWNLVLQL YH NDYUDP NDULNDW+UOHULQLQ GH+HUOHQGLU
DUDUWOUPOUODUGOU $UDUWOUPD VR QXFOHUDGIHQ HE UB WE
DGD\ODUOQOQ ELOLPVHO J|UsG HGLQPHGH DQOD\OUODUC(



ELOLPVHO oDOOuPDODUOQO GHQHWOHPHGH YH |+UHWPH
IDGDOO RREARUAWXD\D oONDUPOGUWOU

.HRJK YG IL]JLN H+LWH®LQBHJ EDNOG DoOVO RODUDN N
NXOODQOPOQD LOLUNLQ \DsSwWONODUO DUDuUWOUPDGD DN
|*UHWPHQOHUL LOH oRN VD\OGD |+UHQFL JUXEX LOH oD
DQNHWOHUL JHULELQGLURPEMNWD YMOGIW «+GRPBPEQ YHULOHU
NDULNDWe+«UOHU XQDQ W WEAIPY BB ® Q oyXWJ X MMEDBOHQOHULQ
G+]H\OHULQL GH+HUOHQGLUPHOHU L Q GHJ DEM.ION. 1D o DPQADD |
ROXUVERNUWPPHQ®BIDNADBU OQ O R O XHEIWVDXHUFMHINGMH NIX @O0 WNPOID D O

6H[WRQ *HUYDVRQL YH %DI@ARQEOWIDQGD NDYUDP NEC
PDWHPDWLN GHUVLQGH |+UHQFLOHULQ KHVDSODPD VWUD\
VWUDWHMLOHDIPQPIE GVHODL NXIOOAHNOPO QO DUDUWOUPOUODUH
JJUHQ WRSODP |+UHQFL YH |+*UHWPHQOH \¢UsW<OHQ
EXOJXODUD J|UH NDYUDP NDULNDW<UOHULQLQ ]JLKLQVHO
LOHUHQ NRQROQGBQ|+UHOFLOHULQ PXKDNHPH \HWHQH=+LQ|
ROGX+X VRQXFXQD XoburPOuoDUGOU

&KHQ .X YH +RDUDUWOUPDODUOQGD NDY |HUH QNEPLLOLHNLDLW »
WDUWOUGUPD EHFHUE®G®UUQH PDIVAWIBMNHRWNIXOGD PHHQLP J|
|*UHQFL\OH JHUOHNOHUGOWLULOPLGUWLU 8\IXODPD KDIWD
NDYUDP NDULW@IW{L0QQ QU IW DWHV OUP-DODE®+ N D W-UHQFQOH U L
\HWHQHNOHULQL JHOLUWLUGL+L YH |+UHQFQOM IEGI NH.W LY F
* ]HULQGH HWNLOL ROGX+X WHVSLW HGLOPLUWLU

<RQJ YH .HH oDOOUPDODUOQGD ODOH]\DYGDNL ELU

NRQXVX\OD LOJLOL \DQOOu D0JOODUOQO EHOQ@WRMIPHN YH
VOQOI LoL HWHNRQUWO®HMBD\OW ELUOLNWH P+ODNDWODUGDQ \L
\eUeW+OHQ YH YHULOHULQ VOQOI LoL wbuwOuPDODU LOH
VROXFXQGD NXOODQOODQ NDYUDP NDULNDW.UOHULQLQ
JLGHUPMIGH RDGX+X WHVSLW HGLOPLUWLU

'DODFRVWD .DPPIDBWIDRISRXORX 3DO\YRYDOHUEPDOBOOD
NDULNDWBQLRODWIRQODUDOQ PXOWLPHG\D X\JXODPDVOQGLEL
|*UHQFLOHULQLQ ELOLPVHO NRQXODQUO WHVBRWH G MWPIH\Ek
GH+HUOHQGLUPH\L DPDoODPOuODUGOU $UDUWOUPDFOC



DQLPDV\RQOX oL]JL ILOPOHU LoHUHQ NDULNDWeU WD
WDVDUODPOUODUGOU <XQDQLVYIMD QD@ G WILGUIDD HHIK U L Q|G K
\eUeW+OHQ 0oDOOUPD VRQXFXQGD NDULNDWe+U LOHUHQ PXOV
OR+X |+UHQFLQLQ DQODPDNWD JeoO¢N OHNWL+L ELOLPVH
NRQXODUGDNL NDYUDP \DQOO0OJOODUOQO JLGHUPHGH 1D\
NDULNDW+.UOHULQ ELU PXOWLPHG\D X\JXODPDVOQGD NX
JHUOHNOHUOWLULOPHVLQLQ |+UHQFLOHULQ KRUXQD JLGHQ
DUDQOODQ ELU |JHOOLN ROGX+X YXUJXODQPOuwOU

'HEE :LOOLDPV YH OHLULQJ |[+UHQFQEMYBLWLEDOIKP VOQOAIO
NDULNDW<UOHUL NXOODQDUDN NDYUDP NDULNDW+<UOHULQ
HWNLVLQL YH \D]OP oHUOHYHOHUL\OH ELUOLNWH NXOODQ
$UDUWOUPDGD YHMUW OHOWHPRBEODQBWODU YLGHR YH VHV N
7RSODP |+UHQFL\OH \¢eUeW+OHQ DUDUWOUPD VRQXFXQGL
DUDVOQGD WDUWOUPD EDUODWPDN WDUWOUPD EHFHULOI
WHUOGYLN HWPKAGDRID\GDOO ROGX+X WHVSLW HGLOPLUWLU
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%X E|O+PeQGH DUDUWOUPD PRGHOL oDOOGPD JUXEX D
GH+LUNHQOHUL D6l QORUWR POUBEINIXQO OD Q HPMOV HHWW N O Q & UNL ¢
KDJOUODQPD VeUHFL GHQH\VHO LGOHP \ROX YH HOGH HGL
DOPDNWDGOU

$UDUWOUPDQOQ ORGHOL

2UWDRNXO VOQO!I 3.XYYHW YH +DUHNHW  *QLWHVLQGH
|+UHQFLOHULQ DAODBUBQN -XBH@®PH\H \|QHOLMNDPRWNYDVOR Q
DUDUWOUOOGO+0O EX DUDUWPLPOIERIH Y WUNRE UNR B /G IR CH WU
PRGHO NXOODOWOWPOGDMNUL GH@HGNHRQ @ bl U @BEHDORW® KYHL
LoAQUO \WHQHGHVHQ NXooDQOboPrPOuwodU

/LWHUDW+UGH GHQH\VBONGGHOHQDPDOBIU L P BMEMWWXDRA O ¥ QF
GLNNDWH DoRONQG G B R GIH HIWHHQIOGH R ODUDNHDRMIOE LINWHD C
ORN GHQHNQUHWHHMQOBWO YH ]D\OIUBNQHQGHOVOIYWVHQD @ G (
'HQHNOHULQ GHQH\WVHO NRGUXOODUD GHQHN KDYX]XQGDQ
GHVHQOHUGHQ \DOQO]FD JHUOHN GHQHPH GHVHQOHUL Lo
GHQHN WHRHOILYGH DWDPD YH JUXS HGUOHUWLUPH V|] NR
JUXSODUOQ VHONLVL] RODUMDMDWDBDEG &Y A Un0soonilP® GiBuN QLIVGH
GHVHQOHU RODUDN LIDGH HGLOHELOLU %-+\¢N|]JW+sUN .0
'"HPLUHO V. %LU GHQ@NOMHRD QOO +L @ LEOERIRDNOAQ G D

ELUH\OHULQ UDVWJHOH VHoOLPL HQ L\L \|QWHPRGRU $QF
JHUOHNOHUWLULOPKSWHLO GHW RXDIUDINEOATDOB D BO GBHYH\VHO



GH\OHBMWDVWIHOH VHoLP X\JX OD\GDPDQFDOOGOHRDQ@DUF]\N
YH )HVWLQJHU

7TDEOR

$UDUWOUPDQOQ 'HVHQLQLQ 6LPJHVHO *|VWHULPL

*UXSODU gQWHVW 6eUHO BRQWHVW

'"HQH\ *UXEX )%7g0$ .DYBD.DULND WU @&iU L
LOH 'HVWHMOQHQHQ
%LOLPOHUL '"HUVL

g+UHWLP 3URJUDPO

.RQWURO *UXB%7g0$ YHQ%LOLPOHU)L%7 HasV L
g+UHWLP 3URJUDPO

)%7)HQ DO 7HVWEUHIBFL ORWLYDVI\RQX $QNHWL

$UDUWOUPD BHWHO Q \QW\HEE IBNPH. U1 DEBQ® BW\W@ERWRDD R N X O VO
JHQHLOLPOHUX YGHW YHNHOMWHVL JHWIMNGHHGWLULOPLGW L
UXEHOHULQGHQ UDVWJHOH LNL WDQHVL GHQH\ YH NRQ
JUXEXQGDNL |+UHQFLOHUH NDYUDPHRDWILOPDR@HDHW LPLOH
BURUDPAOXXODQPOUWOU .RQWUROVBU R BMF)WH QFHEMWHWILQ H
g+UHWLP 3URJUDP OdXPIX ONDEROPW@ GAD 3 D'U & HY FWAQF L

ORWLYDV\RQXHK®NHIWIH\ KHP GH NRXQR WUROW J KR-AMD
X\JXODPDD/RBR@E®& HVW RODNWOW X\IJXODQPO

$UDUWOUPDQOQ dDOOUPD *UXEX

dDOOUPDGD \DUO GHQKVH QoG BV H QUNIQMHITDN KDaDmLO tHPDL Q H
JUXEX EHOLO|QWPAPLIUWHWLPVHO oDOOUPDQ@BONGHPHWHIHP LYQ
JLGLOHELOHFHHR®LVHD®@FDND &OO ®MID DMGLCEX QX Q WHUFLEk
JHUHNOLOL+LQL LIDGH HWPLUWLU %X ED+ODPKBHDLWUPRGWO
|+UHWLP \00O $I\RQNDUDKLVDU gOL OHUNH]TGH EXOXQI
|+HQLP JJUHQ LNL GXEHQLQ |+UBQ®uPB WW ROX@®B/IX UEERCQIXNOX



UDVWJIHGOEHEBD WHKEXR QW WRHN OPIEKUOHEBPLEGWQH\ KHP GH
NRQWURO JUXEX |+UHQFLOXNUXQORDOHDWoHNQBIWLLH\WGHAKQ
\mO6orPOuwWwoOU

$UDUWOUPDQOQ %D+OPOO YH %D+0OPVO] '"H*LGUNHQOHUL

'"HQH\VHO DUDUWOUPDODUGD NXRP@D QO DN IGH= ILOoNGEHE
ED+OPOO YH EDNBEVApOEIDMNOD QG BWha WEDNMWDGOUGD ED
GH+LUQHEHO YH\D QLBEADH® PROGID BIHGHQONHQ Q] HEWIOQ G IDMIQ FHHAWI
DPDFODODUWOUPDFO WDUMGIKMAGEDNEG QW R @YU Bl A VB@PICPAD D Q
GH+LUNHQ LVH ¢]JHULQGH ED+OPVG3HGH &N HipH B O SHO/PB EVIQ ¢
EHYOHU DUDVO YH\D JUXSODU DUDVO GH=+LUNHQOL=LQL L
RODUDN WDQOPODQDELOLU %X WDQOPODUGDQ \ROD o0ONO
ED+OPOO GH+LUNHQL GH RODVO VRQXo RODUWN LIDGH HGI
7P EX ELOJLOHUL GLNNDWH DOGO+OPO]GDVEXLRBE OWQH B
ED+OPVO] GHYINNNQ ULNOMW GHOVHBHN @ H QEHRMHBUIERPIUD P O
RODUDN EHCHOUHOHQPLOWWUQ DNDGEGHPHQ UFERHD\BOOQRHOLN
PRWLYDVIRBIIODUWDD QOQ ED+OPOO GH+LUNHQOHULGLU

O9HUL 7RSODPD $UDoODUO
YHQ %DubDUO 7HVWL

*HUOMWIOHLOHQ GHQH\WRHO DXRNXADPIYO®DOI 3. XYYHW YH +DL
NXOODQOODQ NDY U|BP HN@RILLONHDWAL Q) O N BGHUIRIDNG HE BUI@MHYAONDLBDU ¢
EHOLUOHQHELOPHVL DPDFO\OD 'XUXVRMHQ % D MDD | DIP\GVE
NXoobQborPdbuwbdu

VRUXGDQ ROXUDQ )HQ %DubDUO 7THVWLQGHNL VRUXODUOC
LOJLOXEKXWY R\ WROUWWD DRNBB@ % L OGIFBMWIDEOQGD EXO X
3. XYYHW YH +DUHNHW’  «QLWHVL ND]DQ®ROXUKIYD UXQDXQP &R
+D]OUOW @I U @LYOH. +1«QYIHQLOLU O L+ LRQP R F @HmNGHDPIHA/A
WDUDIOQGDQ H+LWUMWLP SQORWGIDOOUPD \DDIM®A] ROX
HGLOGMWVYWGH FHYHQLUOLN GH+HULQLQ $ IRDIGWKGXPBRO L
W D U D IFDCEMRS ODP SXDQ NRUHOKVI\RQX KHVD SO DQRIQRDX



NDODQRUX D\OUW HWH EH ER DPHD GAOH\OW B\RHIX @ DO Q CotDMIDIWNG
NDSVDP JHOHUOLOL+LQL HWNLOHPH PR @YW & BHDODWNMNAD F ¢
WDEORVX ROXUWXUXOPXUG ROXS WNRQYXMEHHKFUW NBPIBXSG K (
EHOLUOBPFOLQW | W+GOHUL YH DQDOL] VRQXoODUO GLNNDWH

VRUXIDULQBLGO ROXS WHBESGHQH. NDODHQENXOLN GH+HUL
EHOLUOKBR®XoWRMIMDVWNQ \DNODDONYH @RRWILQYORABG X+X WHVS
'XUXVR\ \Y;

g+UHQFL ORWLYDV\RQ $QNHWL

g*+UHQFLOHULQ IHQ |+UHQPH\H \|QHOLN PRWLYDV\RQODU¢(
WDUDIO QG D &gy JBHQE W IDRIVDLIHY® WHRWQIX VERS@BADR ODUD N
NXoobDQborPbuwodu

g]HUEDUG @ JMOLGOVINHIWLWLSL |OoHNWH T ERXCXPIIXD LID
ROXPRAMYORWLYDVI\RQ FEXoH*RD@@GHMIDPDPHQ NDWOOO\RUXP
SNDWOOO\RUXP OP° 3NDUNDWDOPANHRULQOLNOH NDWOOPO)
ELOLPLQGHNL EHUGOIGH-ANDIWODH § O LB COFERGMRE XY PDGGHOHU
VHOHQHNOHU GIHDR NPBROXP OX PDGGHOHULYHV HIOMQ® N DHH L
NDGDU EDWRGGEBQPDVO\OD HOGHHHNGLEGBQ SXNNQQDUW\VH
WXWXPEDQUDOWOQGD\VD ROXPVXUWXWEEPDED WOIUIN DQGL
VRQXQGD \DSOODQ LVWDWLVWLNVHO DQDOL]JOHU VRQXFXC
GH+HURODUDN WHVSLW HEMWIPMDIWRQ $HOVEBFD QLQ \DSO Jt
\DSOODQ )DNYH|WLFERNMOQEAH PDGGHOHUH DLW NDON\Q\GDGEONU G F
%X VRKQHXROOoHPDGGHOHIULEOH) \eNVHN VHYR@ONMESXHQXOKHRLOH
|OOH+|QU HOHULQ PRMLIQU\R|IQOHELG®KKE LHVORHNWHGLU  $UI
WDUD | 600s3500MW |[U DQDOL]L QHWLFHVRQOWDMBRUIBIQV
PDGGHOHULQ IDNWGD RUWDN YDWRVYOQEGD KHVDSODQPOUWO

$ U DRIVGDU . X O Q VNG Q D QNDOMHUUYBIOOHULQ +D]JOUODQPDVO

$UDUVEOURDFHOLNOH LPOCHUAI GHQ VRLOX YYHWIH LODUNNE V
NDYUDP NDULNDW<«UOHULQH X\JXQ GHUV SODQOHID KD]OL



%LOLPHOUHWILL g UHWLRNRBQRQXDRPMOD]DQOPODUOD YH GHUV VeUF
'HQH\ JUXEX YH NRQWURO JUXSODUOQGD X\JXODQDQ GHU
KD]OUODQPOUWOU %L &QILEEKHIL IHVERH N DREMBOLLY OrHHi P H
3GH+HUOHRGERDRH.]JEHHWG DUDPDGDQ ROXUPDNWDGOU 'HQH\
NDYUDP NDULNDW+.UOHULQLQ NXOODQOP DPDoODUOQD ED
VD+ODQPOUWOU gUQH+LQ |+UHQFLOHULQ |Q ELOJLOHULQI
*QLWHQLQ YH\DDN)ROQXQORGLIEDNDXYUDP NDULNDW+Us NXOODQ
\HU DOPOUWOU (+HU NRQX\X SHNLUWLUPHN |+UHQFLOHU
WHGYLN HWPHN \D GD \HQL HGLQGLNOHUL ELOJL YH E
NXOODQOODFDN\RDODPDRDNNUWIKMYPH DoONODPD GHULQOH
DuiDPDODUOQGD NDYUDP NDULNDW«UOHULQH \HU YHULOPL
YHULOHQ NDYUDP NDULNDW<UOHUL GHUVLQ IDUNOO®O DUUDF
NDYUDPODUODO RO@ONDID ADAN) DPDoODUO\OBUBDSERQODQROQ
GH+HUOWMQGPDRBQGD NDYUDP NDULNDW+.UOHUL LOH ELUOI
DOWHUQDAMHIHHWORABGLUPH \DNODUuOP@W UR OGDU X E R GCHUY/OP
DUDRIDMWFOUWDUDIOQGDQ oL]LOHQ NDYUDP'NQHLEE®GSWOH U L (
X\JXODQDQ GHIBWH YBIQORNIW LU

.DYUDP NDULNDW+.UOHUL KD]JOUODQOUNHQ |QFHOLNOH NR
\DQOOJOODUD YH «QLWWHH Y S LMWO HIGLIO P UDW WD LPX EDY ODPGI
HGLOHQ NDYUDP \DQOOJOODUOQD YH GHUV SURJUDPOQGI
NXOODQOOPDN +«JHUH WRSODP ND Y)HIXP OWNIDULHNDU «  J |
g+UHWLP 3URINDPHWQOGH NG MWN I WDR SOD PGHDUYV VDDWL KDI
|QHULOPLUWLU YH EXHUWWOHUERDOBIFIPLUWLU 8\JXODPDGD
NDULNDW<UOHUL DUDUWOUPDFM WDH DY IKDDLGEIRX KDIPGO GO D Q F
NXOODQEMDP® HQRL%YHONVPAMWDEO 0(% HWNLQWOLNOHUL LVH
(N (N (N (N (N (N fGH YHULOPLGUWLU

'HQH\VHO gGOHP <ROX

%X DUDUWOUPDH+LWIUMHWLFELOIOEFL G|RINRPQABHDKLVDU g
OHUNH]TGH EXOXQDROEQRXQGHYYWWORNQGD |+UHQLP J|U
|+UHQFLOHULQLQ NDWOOOPO LRHQ Q6 UoHNDHGE &\l 0 ®E Q OW
GHQH\ GHHRHQWURO JUXEX RODDYODNPDHBEDROGDPWGWQ |QFH K



JUXEXQD KHP GH NRQEBOUPQ JUBYOELLERWQNBVWIR QQ WHYV
RODUDN X\JXPDQPKDIWOUMPQHULEOHUL GHUVOHUL GHQH\
EHOLUOHQHQ VOQOIWD NDY UMHR NOLUOLHEDEHUE UG UBDHP\ON H N
LOH NRQWURO JUXEX RODUDN HM @lLLWMHRGH QY BWIIRRDSW POL V H
LOH LUOHQPLGWLU 'HQH\ YH NRQWURO JUXSODUOQGDN
JHUOHNOHUGWLULOPLGUWLU $\UOFD X\JXODPHDUGHUHFDRGEA C
]JDPDQ HY |[GHYL RODUDN |+UHQGLNOHUL ELOJLOHUOH LOJL
JHOGL+LQFH ROXiWXWPDODQOI W.IV WEHXOEBLED QP ENCDUNSD Q R
3DQRR®DUDN LVLPOHQGLULOLS WwWOH®ENPDIOP YGHYQROP D
3DYUDPLNDW U+ 3DQBHX YHNLOBXOWPW VR QKQ@®MD DIMWH
7THVWI=YHOQRWLYRMIRAWL WeP JUXSODUGD VRQ WHVW RODU

"TUWDKWD V*UHVLQFH .KNUY MW [+ DAOMDIHWD/ERGHQLHNRQXODU
NRQX\OD LOJLOL ND]DQOPODU VOUDVO\OD G|\OHGLU

%BLOHUNH . XYYHW
X%LU FLVPH HWNL HGHQ NXYYHWLQ \|Q*Q+* GR+UXOWXVXQX YH E-«\s
X%LOHUNH NXYYHWL DoONODU
Xx%LU FLVPH HWNL HGHQ ELUGHQ ID]JOD NXYYHWL GHQH\OH YH oL]L
X'HQJHOHQPLUO YH GHQJHOHQPHPLUO NXYYHWOHUL FLVLPOHULQ K|
NHGIHGHU YH NDUuboDuwduodu

6DELW 6-UDWOL +DUHNHW
x6+UDWL WDQOPODU YH ELULPLQL LIDGH HGHU
X<RQDPDQ YH VeUDW DUDVOQGDNL LOLUNL\LOXYDILN «YHULQGH J|V\

9HULOHULQ $QDOL]L

$UDUWOUPD VRQXQGD|9H B RMILDYUKY NOFBRH®GH HHGLOHQ |Q W
LOHRQ WHVW VRQXoODUO X\DO® INDNDW OWWWNWHAD O WIHP(
ROXUXS ROXUPDGO+0OQD EDNOWORD® WHYW $XD QWD U S DIBDD ME
IDUNOOOON ROXS ROPDGO+0O YH JURSOWHOW NB QGO Ot
EHOLUORBR®&MOPUR YV[RH\D HOHNWURQLNL®EBBO6R SURJUL
LVWDWLVWLN "INXDO®IO SURRO bW O U

OHUNH]L OLPLW WHRUHPLQH J|UH JUXSODUGDNL NLGL VD\
YHULOHULQ QRUPDO GD+00GO+O NDEXO HGLOPHNWHGLU
VHEHSOH YHULOHULQ DQDOL]JLQGH SDUDPBAQWDLMNDUWDWDYV
YHULOPLGWLU



ANL ED+OPVO] |UQHNIAIHPD GIDREQXIG DN Q OIDRIIOQON Ge]H\
EHOLWUNDBPDEDXOPVO] |UQHNHVRODD@MEGIBHDWO] [ UQHNOHPOH
VW HNYXYWHWOL ELU SDUD PGRQH\N NMDH B IMIRREE Q O DD OD U O«
NDUUGOODUWOUOOPDVOHQHY YWXARDRYOEPDNIWKBE®OWOQOQ N
ELU |[UQHN RODUDN YHULOHELOLU %-<\eN|]JWeUN dRNOXN Yt}

%X ED+ODPGD GHQH\ YH NRQWURO|QWXKEXV | KHHA QFH OHRIQ W
SXDQODUOQOQ DQDOL]JLQGH LOLGNLVL] [UQHNOHPOHU W W
|*UHQFLOHQ UOUB QPH\H \|QHOLN PRWLYDV\RQ |OoH=+L |QW
DQDOLGHQEHNLVL] |[UQHNXGECDE & WKFIWORKHQ G HWNL Ee-)\
KHVDSODQPOuwOU



%g/h0
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%X E|O+PGMOQOI YHQ %LOLPOHUL GHUVL 3. XYYHW YH +D
NXOODQOODQ NDYUDP NDULNDWeUs WHNQL+LQLQ |+UHQF

~~

|+UHQPH\H \|QHOLN PRWLY DWRQGDmEDIO ¢ VGN VWU ®IRQWIDU L
X\IXODPROXBH®GH HGLOBAIQOEXX EXCIX@BHODN \RDXHD D U

YHUMPL $UDUWOUPD LOH HOGH HGLOHQ YHULOHULQ LVWLE

%LULQFL $OWQHIREND % FO@RUXPU g

.DYUDP ND ULNH \& HV W HNLCCH @D Y H QH W\RL) 4B B & W.IORH 3] + U H C
JJUHQ GHQH\ JUXEX |+UHQFLOHULHUYML PdHYUHRWIUPHED % DOIL |
|*UHQLP JJUHQ NRQWURO JUXEX |+UHQFLOHULQLQ |QWHYV
LVWDWLVWLNVHO RODUPK ®@mW QR EQH PIID U NIOD O N HYTAWL (
DOGONODUO SXDQODUOQ DQDOL]JLQGH LOI(OKIH LH G|UOGHHN (
EXOJXODYWGHDEBRLUWLOPLOWLU

7TDEOR

'"HQHRQWURO *THAVEX $QuDUO 3XDQODUO OHRMWHHIY MN. g OL G N
6RQXFX

*UXS 1 ; 6 VG w S

"HQH\

.RQWURO




7DEQRBHNL DQDOL] VROXbOPUNDQUOLNPUWWHUe LOH GHWVWHNOHQ
g+UHWURIBDPO LOH |+UHQLP J|QWFQOGIKHQHYHI WPHE X WU HH Q

'HUVL g=WHRWUPRBO LOH |+UHQLP JJUHQ NRQWURO JUXEX |+
EDUDUO SXDQODUOQ O QVRUDMDLYIMPLING/ OO RIDWDNDINQTB Q@O D P O O
S!' @ ROPDGO+0O WHVBHW XN OPRDWHDI OBRDBEDQ |QFH GF
JUXSoDbUOQOQ EDuDUO sXDQODUOD DoOVOQGDQ ELUELULQH

gNLQFL $0OW|QURE . HPBERUXPU g

.DYUDP NDULNDW+U+s LOH G HI\UW H NgG-HIHRIQ BD®EY |% UBIIQR.GH U
JJUHQ GHQH\ JUXEX |+UHQFLOHULHUYML Pd-YUHRWIUPHED % DOIL |
|+UHQLP JJUHQ NRQWURO JWHEW |[HHJHQFUBEPHUH Q| Q@ OLN
SXDQobUud DUDVOQGD LVWDWLVWLNVH® RUEBSHRAL DQIOP P C
|+UHQFLOHULQ |Q WHVWWHQ DOGONODUGHRPRXHDWODURAYV
NXOODQOFRILIMHQUEXOJXGB EHOEOWLOPLUWLU

7TDEOR

'"HQHRQWURO *UXEX gQ 7HVW ORWLYDV\RQ 3XDQWBVWWRD <|
6RQXF X

*UXS 1 ; 6 VG w S

"HQH\

.RQWURO

7DEQRBHNL DQDOL] VROXbOPUNDQUOLNPUWWHUe LOH GHVWHNOHQ
g+ UHWULRIJBDPO LOH |+UHQLP JJUHQ GHQH\ JUXEX |+UHQFL
'HUVL g+UHRMIUBDRBO LOH |+UHQLP JJUHQ NRQWUWHR® JUXE X
|+UHQPH\H \|QHOLNSXRONMR®RDWBQDPDODUO DUDVOQGD LV
DQODPOOOBIOWONDYWS! @ ROPDGO+O WHVSLW HGLOPLUW
EDUODPDGDQ |QFH GHQH\ YH NRQWURO JUXSODUOQOQ PF
GHQN JUXSODU ROGX=+X LIDGH HGLOHELOLU



hoeQRBOW 3UREOHPH <|QBBRNX®XOJIJXODU g

.DYUDP NDULNDW+Ues LOH GHNW\HN ¢ HQHRD UPHRD % IOCHL P-OUHHK
JJUHQ GHQH\ JUXEX |+UHQFLOHULHUYML PdHYUHRWIUPHED % DOIL |
|*UHQLP JJUHQ NRQWURO JUXEX |+UHQFLOHULQLQ VRQ W
LVWWWNVHO RODUDN D QO D W ESURIPQHPLO DN YPB-W POBLAC
DOGONODUO SXDQODUOQ DQDOL]LQGH LOWLUNQGH HEGQBOKC
EXOJXODYWIBEMRLUWLOPLGWLU

7TDEOR

'"HQHRQWURO *UXEX g«UHQFLOHULQLQ 6RQ 7HVW %DGDUO :
g U Q H N O/MVHB/RAQLX F X

*UXS 1 ; 6 VG w S

"HQH\

.RQWURO

7DEQRBHNL DQDOL] VROXbOPUNDQUOLNPUWWUe LOH GHVWHNOHQ
g+UHWURIBDPO LOH |+UHQLP J|QWFQOGIKHQHYHI WPHE X WU HH Q

'HUVL g+ WHRWUPRBO LOH |+UHQLP JJUHQ NRQWURO JUXEX |+
EDUBXYBDQORUTQODBDYOQYABD LVWDWLVWLNVHO RODUDN DQ
S @ ROGX+X WHVSIOM\HBLEPL WULHQFLOHULQLQ RUWDOTL
|*UHQFLOHULQLQ RUWDODPDVOQGDQ GDKD Ee+\*N ROGX=+X
deQNe NDYUDR ODWIL EBWWHNOH Q P L U)tQ) Mo DR PRUHRUIUDP O |
X\JIX0DQGO+O0 GHQH\ JUXEX |+UHQFLOHULOQLQ EDUNHID WF
PHYFXW )HQ %LUWMPOHWLP 3URJUDPOTQOQ X\JIXODQGO-
|+UHQFLOHULQLQDEDDOMWR OMHRWW BXDPDVO .DYUR®DUDN
NDULNDW«UOHUL\OH JHUOHNOHUWLULOHQ GHQH\ JUXEXQGI
NO\DVOD EDuUDUO\O DUWOUPDGD GBKDDSWBR QDI RRAGHX G
Ee¢\eNO+¢++Q+Q GNVD G+RWAGH ROPDVO NDYUDP NDULNDW+«UOF}
JUXEX |[+UHQFLOHULQLQ OHKLQH RODQ EX IDUNOQ SUDWLN



"TUGe@BFOW 3UREOHPH <|QMBO4LRIUXROJIXODU g

.DYUDP NDULNDW+Ues LOH GH\UW H NgGHIBRUQUD L) %@ L|POHQ
JJUHQ GHQH\ JUXEX |+UHQFLOHULHUYML PdHYUHRWIUPHED % DOIL |
|*UHQLP JJUHQ NRQWURO JUXEX |+UHQFLOHULQLQ VRQ Wl
SXDQODUO DUDVOQGD LVWDWLYOHVOAN HYID@GOFDSUETRNE OHFOLD B 6
|*UHQFLOHULQ PRWLYDV\RQ VRQ WHVWWHQ DOGONODUO
WHVWL NXOODQOOPO G WHRIRID Y H WHGLOHIY EXOJXODU

7TDEOR

'HQMH .RQWURO *UXEX g+ UHQEYDWIRID & ®DERID UBDDW &RWH O
g U Q H N O/MVRHB/RAQLX F X

*UXS 1 ; 6 VG w S

"HQH\

.RQWURO

7DEORNLYW@DOL] VROXDYDNA WD WINBW+Us LOH GHVWIHNOHQ
g+ UHBWURIUD®®Y |+UHQLP JJUHQ GHQH\ JUXEX |+UHQFLOHUL
'HUVEUHWWRIUDPO LOH |+UHQLP JJUHQ NRQWURO JUXEX
|+UHQPH\H \|QHOLN PRWLRDWBQDBRDQROOUDQDBDWOQGD LV
DQODPOO EiW IDUN®DOO@DMROGX+X WHVSLW HGLOPLGUWLU 'H
RUWDODPDVO NRQWURO JUXEX |+UHQFLOHULQLQ RUWDOL
GHQH\ JUXEX OHKLQHGLNDW-QRHWMD Y. OBP GNHWHNOHQPLG )
g+ UHWBURJUDPOTQOQ X\IXODQGO+O GHQH\ JUXEX |+UHC
SXDQODUOQOQ R UMNMHAD PRNYOFXW YHD\ UL IDOWERHWDLPOTQOQ
X\JIX0DQGO+O0 NRQWURO JUXEX |[+UHQ®DROBAQO@LOR UAVRMAL
IGLNYUDPNDOOMWUOHUL\OH JHUOHNOHUOWLULOHQ GHQH\ J
JUXEXQGDNL |+UHWLPH NO\DVOD GHUVH \|QHOLN PRWLYDV
HGLOHHEHMDISODQDQ &RKHQ G HWNL E«\eNO+¢++Q*Q G R U
NDULNDWGHOMULMOHQHQ GHQH\ JUXEX |+UHQFLOHULQLQ O
DQODPOOOO+0OQD LUDUHW HWPHNWHGLU



%g/h0

7$57,00% 6218d 9(§e/(5

%X E|O+PGH Q@E@OWOOUPDOQD GD\DOO RODUDN XODudOODQ \
VR QX o O MW WDNWRQ®oODUD ED+00O0 |QHULOHUGH EXOXQXOP

7DUWOUGPD YH 6RQXo0

$UDUWOUPDGD VOQOI )HQ %LOLPOHUL 'HUVLGHXYYHW
NXOODQOODQ NDYUDP-R NQRLLONHDW.-Q MHNDIGH®LN EDUDUOODU
\[QH®RWLYDV\RQODUOQD HMXKN DWID @D  BvVSOUDEDGP\P QNRGBUW W R
JUXSOX \DUO GHQH\VHODG B VW RFEEBHOG Y GHGILOHQ YHUL
GH+HUOHQGLULOPHVL LOH DuD+OGDNL VRQXoODUD XODUuO¢

% L UBLCQ/¥ L3 UR E O H\P A D @Y iR Q X @

.DYUDP NDULNDW+Us LOH GHWWMN QyH QUHRN B B0%ILOMH P |G M W C
JJUHQ GHQH\ JUXEX |+UHQFLOHULHUYML PdHYUHRWIUPHED % DOIL |
|+UHQLP JJUHQ NRQWURO JWKEW DNHEEHRDD UEDGD@ QD OL]
JJUH |+UHWLPH EDUODPDGDQ |QFH |+UXQFHWHYH QO+ DM & N%l|
*QLWHVL LOH LOJLOL ELOJLOHUL DUDOOEMOEX QWX ILW &W N
ED+ODRPGRODPD EDUODPDGDQ |QFH GHQ&Q O BECRIQWOR6)
DoOVOQGDQMLUBKSOPH R G X + % D NG H E HKGH_ EHH\GHEHOR U
GHNRQWURO JUXEX3|¥YHOWLOHU+QLWNWINGOJL G+]H\OHULQ
X\JXODPD | GERHIMULIQGH\DNOQ ROGX+X LIDGH HGLOHELOLU



gNISQML SUREOHPH <|Q®ORQ@XODUWOUPD o

.DYUDP NDULNDW+Us LOH GHWWMN QyH QUHRN B B0%IL OH P |G M W C
JJUHQ GHQH\ JUXEX |+UHQFLOHULHUYML PdHYUHRWIUPHED % DOIL |
|*UHQLP JJUHQ NRQW.OR® L@MNE Y HHHQFUHQPH\H \|QHOLN
SXDQODUOQOQ |PYBWLPHEDNJOBPDGDQ |QFH |[+UHQFLOHULC
PRWLYDV\RQODUO DUDVOQGDNL IDUN LVWDWLVWLNVHO R
EDUODPDGDQ |QFHRIHQUXSYO(DNEQWE® PRWLYDV\RQ SXDQO
GHQN JUXSADDGRIOK® EEDHIINIDO EWKH 6 HG HIEPHE MR QW UR O JU X E X
|*UHQFLOHULQLQ |+UHWLP |QFHVLQGH )HQ |+UHQPH\H \
ELUELULQH \DNOQ BROGX+X V|[\OHQHELOL

ho*QFe« $OW 3UR E DIHUPP\W &3 PAER@LMN

%X DUDGUWOQBNDWRI@P¥PFXDULNDW+Us LOH GHUWHNOHABWQP)
3URJUDPO LOH |+UHQLP JJUHQ GHQH\ JUXEX |*HIHWQFLOHU
g+ UHBURIJUDPO LOHHQUNDRMRVIRO JUXEX |+UHQFLOHULQLQ
SXDQODUOQOQ DQDOL]JLQH J|UH |+UHWLP ELWYPH@QGWHH|+UI
+DUHNHW ~ «QLWHVL LOH LOJLOL ELOJLOHUL DOUDVO®NGD
EXOXQPXAaXWRWNOGNMQH\ JUXEX OHKLQHGLU <DQL NDYU
JHUOHNOHUOWLULOHQ GHQH\ JUXEXQGDNL |+UHWLPLQ NROQ\
DUWOUPDGD GDKD HWNLOKHROGYDQDLOD &R KH@L GHHWNLU E
G RUWD Ge¢]H\GH ROPDVO NDYUDP NDULNDW+.UOHUL
|*UHQFLOHULQLQ OHKLQH RODQ EX IDUNOQ SUDWLNWH GH

/ILWHUDWe«UGHNIHQRDO®LNOKWDEX VRBEEX YGHDWVNBDOHR B WW
WHNQL+LQLQ |+UHQFLOHULQ ©BNDGHEP DNWEDUIFDDUIO VD L
HGLOP®HGWILWoL OHWLQ YH .DUDNDXUPD] &RINCDDS

(UR+OX (YUHNOL*|OJHQOH 6DUDOR*@YHOL g]DOS

g]*UHGL g]\O6b0oPD] $NDPRD\OOPD] $NDPFD (OOH] YH +DPXL
g]\OOPD] $NDPFD YH +PBRBBPX <ROFX 'XUPD] 10Q
RUWDRNXO 60Q01 )HQLWRODLYR]HUFE GHIPAWORUON/FMVLQLQ
\DSOODQG EUPDLPOHBEDPLRDYGBP NDULNDW+UOHUL\OH |[+UHW
DNDGHPLN EDUDUOODUO LOHHBNQV/®IIW B 0O OKGOHDLoOBO
JHQHLOLRAOMHWLPLQGH NDYUDP NDIQGD «|SQHHWNLP OHKLQF



IDONWOWSHGLOPLUWLU QMUUIDNIOMOUPDYO VRQXFX )HQ %LO
JLKLQ KDWH.WDEDDO® NOULNDW- U+ WNNQ@EDMOOHIE QEQOHUWU QD
DNDGHRDN OEDURY IDOOBHQP® [EHFHULOHU P D@H OIoDGEBQO Q
RODELBEHOHY W LkEPIFGWLRI |YH |+UHQFLOHULQ DNDGHPLN EDI
YH PDQWONVDO G+G*QPH EHFHULOHULQL JHQGHQLUPHI
ID\GDODQOODELOLU LeaHHWRP IYGDUOQGD NDYUDP NDULNDYV
GHUVLQGH |+UHQFLOHULQ KHVDSODPD VWUDWHMLOHULQL
JHOLUWLUPHN DPDFO\OD NXOODQOPOQO DUDuwOUPOUOD
VWUDWHMLOHU IHVDSODPOPDHEH LKHUHQ NRQXODUOQ |+
PXKDNHPH \HWHQH=LQL JHOLOUWLUPHGH HWNIE®RIQELYWH \RO |
.HH oDOOUPDODUOQGD ODOH]\DYGDNL ELU LONRNXOC
LOJLOL \DQOEHIODOOBO®GBNOMD JLGHUPHN Q6 B®m NOYQUDIPLED L
WDUWOUPD WHNQLNOHUL\OH ELUOLNSWUHD 4RO D RD WIRDQUXGIX(
NXOODQOODQ NDYUDP NDULNDW.UOHULQLQ NRWX\IOIL LOJ
ROGX+X GUHOASDWDBR8EWD oDOOUPDODUODG@DPDIVUR QDWW (
PXOWLPHG\D X\JXODPDVOQGD NXOODQOPOQOQ LON]|+UHYV
|*UHQPHOHUL ¢« ]JHULQGHNL HWNLVLQL WHVSLW HWPH\L YH ¢
VRQXFXQGD NDULNDW+¢U LOHUHQ PXOWLPHG\D X\JXODPDOI
DQODPDNWD JeoO+*N oHNWL+L ELOLPVHO NDYUDPODUO |+Ul
\DQO0JOODUOQD JLGHUPHGH ID\EROK ROADIXRAQWD\D o
%W OLPOHUL |[+UHWLP\DQNGHD 6@ LR OB OID N LIH O L DWLU® HNQ QU L
GH+HUOH Q BILDXNGDMQRENWLL F H\DLYQ®HP NDULED QI UQHHWILQ LYH Q L«
\DSOODQGOUOOPBHOYE DNWAD PNOIEOWOIQPM RBPEBEBRDGD
|+UHQPH\H WHUOYLN HWWL+L |+UHQFLOHULQ NHQGL G+0u+*QF
HWPHOHULQL VD+ODG.GI-ROKWHNY SIDNORGLOPLOUWDYUDP NDUI
GR+DVO YH JHOLGLPL LOH ELOLP |+UHWO@GEPINWOIQDP
GH+HUOHQ ®DUGDMUWENIQHW LFHVLQGH V4 U HNGRFRIO\E QNBHNIQ 1L+ L
PH\GDQD o0 N-PWHEOWHA LRG BMODQPDODEOQIOP VBYEWEE 60
HWNROEGX+X |[+UHQPH\L RWHNILUIN OB USLCMARKU
|*UHQFLOHULQ EL\RORMLN PLUDV NDOOWOP NRQXVXQGDLI
NDULNDW<«UOHULQLQ HWNLVG@H HUDHIQEGE QU FEH Y DR ARG |
QHWLFHAVMLIYGHLOHULQ XNDOOMOIR ONRRBNU CEHODR QOB QEEDOP



NDYUDP NDULNPWHQPEHBHGHQHWNLQ NDWOOOPODUOQO VD=
RUWD\D oONDUOOPOUWOU

$QFDN OLWHUDW.UGH oDOOUGUPD VRQXFXPXXORWXDIW D\D Q
IODVK SURJUDPOQGI ONDWIUDH BBYVMNINDOHQHUHN KD]¢
QHVQHOHULQLQ 6RV\DO % L OJD ODEH-EH 0 NCRIERERERAD QO 0P
YH NRQWURODHDAHEEDLUQUO VRQ WHVW SXDQRDB DGEIUDWQER
VDSWDRDUWOU DUPXAWOUPDVOQGD EX VRQXFD XODUPDVOC
YH PHYFXW SURJUDPOQ HWNLQ®®LNO \HRIDOOBWDRPORPYO R
JUXEXQXQ OR+XQOX+XQXQ NRPUX \D GD DNUDED ROPDVO
NRQWURO JUXE XK H\bgF PR OMHN XQBRIGOUPDVO JLEL QHGHQO
JUXEXOQRKQ +HQU\PHWGDQBLIHROODELOHFH+LQL LIDGH HWPL
HWNL JHUH+L NRQWURO JUXEX |+UHQFLOHGH]DKIDW WD XA
ROGXNODUOQOQDIDONSRD® ¢yDOGWINUDN EDI ROOEGARIDDYDHDIU \
fGHQ DKIDW QV %D\VDUO LON|+UHWLP Ge+]H\LQGH
%LOLPEOHUBNMDQOOOPINDWYLWHYL |[-UHWLPLQGH NDYUDP NDI
N X OO0 PV®M U H:Q AILEDO®OIDOWN XWXPXQD YMIUDHYRRWOO0JIJOODUOD
JLGHULGPWMINLQHULQL D WINNWOLIUFGI®M-RQ @IAERIOMNQ@ EHD P
NDULSBWXOODQOPOQOQ |+UHQFLOHULQ DNDGHPLN EDUD
ROXUWXUWBG S kW O P DIWWDL U HQOQ DUDUWOUPDVO WRSH
'ROD\OVO\OD EX VRQXFD XODUPDVOQOQ QHGHOINXXIXODPD
RUWDRNXO V O Q GHUWIQQ GH. CIOPSTEMSIAQ YR gPHOOLNO
*QLWHNDRY®GBP NDULNDW « UOMHENOGW HNOGHLGHE QN\E IED @ BEDD O D U O C
YH J)HQ %QELWQHOLN WXWXPODUO RDNHMON QV LOR9 WRU\D DD D O
GHQH\ YH NRQWURO JUXS OPID™IDQ WKHIVXAUDB/RDYGBIpUIDY/@D P
IDUN ROPDGRGIOMPDUXDSWDIQXQ EX VRQXFD XODuPDVOQOQ
oDOOUPD JUXEXQXBLYUELXQ HEGIOTP DIWMOQGEH DB\ JUXEXQGD
NDYUDP NDULNDW+Us WHNRQWURQ XONXERDNBBOBHUONULQG
YH GDKD EDUDU RO&URVCRRIDEM &/ XU XP NRQWURO JUXEX |+
GDKD oRNDYDQOUQH RO ROHXH DUDIWORE@PNVXIQGD NDYUD
NDULNDW<UOHULQLQ |+ UHQRLIOH RIOP EE®HPO@GEE@DILORG B GHW N
DUDGW O HRD DIHAWQEDR QG H N DN X O® POMTUNHEDW ¢ OGIK L Q
DNDGHPLN EVDHDVRODNGBUHQPH EHFHULOHUHWDNQYOQD U/(
LQFHOHPLUOHUGHW LBERQREIREWY UR D UDXOQBWODNDGHPLN



SXDOQDO®WND QGDQ D QWIDSAVDOIDQ POWBHNIWOU DUDuUWOUPDVO QI
NDYUDP NDULNDW+UOHULQLQVEQH® RLEAHUAQ-BBIOD H KDGHU IO\

YH g]WeUN R V®)QI®N %QOGAROMUQGH NDYWDIPNIQRYILA DYV«
|+UHQFLOHULQ DNDGHPLN ED DU OMDDUWRDEED QO WPHOVS EW U
dLOHN YH g]WeUN f+Q EX VR QMKBPU DR POHNOH OIQH B H3GHH

NRQWURO JUXEXLPJULIQ®FRE QB D PQWED-W0D@ O NV LIPG O QDORIQ
DQLPDX\RXQODPDBDUEBHRRPHD OO UPRX ROEXIWXUDQ |[+UHQFLOL
ELU NOVPOQOQ JLUHFHNOHUL 6HYL\H %HOLUOHPH 60QDYO
RODELOLU

"lTUG*QF3WAWOHPH ZDQYMIABNER Q X 0

g+UHQPH\L HWNLONW|QU 0BHBGIQ ELUL GH |+ g-HOHDA\HPRW L
DoON ROPD\DQ \D GD |+UHQPHN LVWHPH\HQ ELU |+UHQFL
KDUFDQOUVD KDUFDQWOAU|-WHWMLBWEE PHMBH@PHHLOLQ EL
|IQNRUXOGXU D\QO ]DPDQGD |+UHQEPrRMIILYD REBDMOPRIPD
KDUHNHWH WHGYLN HGHQ GDYUDQOUO \DswOUDQ HWNLOL
.RoDN %DUXW .RUNPD] 2QDQ B<GMIIOMIQQ .Dy]WNDID SEHNKW R &
2UDO $YDQR+OX U0uDKDQ 8\DQJ|U ,0O0OWODQGRYEROK]D.QVH
$NOQR+0OX dREX®NoXH \Y; ORWLYDV\RQ LQVDQODUOC
KDUHNHW HWWLNOHULQL DQODPBY® M G 00 \PRWEIYH NG/
|*UHQPH V*UHFLQGH DNWLI RODFD+OQGDQ GHUVH NDWOO
ELOJL\L HVNL ELOJLOHUL\OH LOLGNLOHQGLUPH VRUX VRL
JRUOXNOD NDUUOODUW@HOGDRDGD]FD]dBHERIOD VDU ORWL
VRUXPOXOX+XQX ELOLU YH KDWWD V|\OHQPH\H JHUHN N
HGLQLUOHU ERUG ]DPDQODUOQO L\L GH+HUOHQGLUHELC
|+UHQPH\L WHUYLN HGH® IRO DV -OMOMNOWEHD @ & aXxuwrw OU O U

%X DUDGUWOUPNDWRID¥PFXQGDNDW+Us LOH GHWYWHWHOWOMH Q )+
3URJUDPO LOH |+UHQLP JJUHQ GHQH\ JUXEX |*HIHWQFLOHU
g-UHBURPIJUDPO LOH |+UHROPJUPENQ |INBO@FLOHULQLQ VRQ V
\[QHOLN PRWLYDV\PQ DD QDD WPQKWQ |+UHWLP ELWLPLQGH
|+UHQPH\H \|QHOLN PRWLYVMNWRW DWW ON \DH® VR@QmIMD OND Q O
EXOXQPXUWXOOOBNQBUNKKENGOH RDNNOGHNDULNDW.UO



JHUOHNOHUWLULOHQ GHQH\ JUXEXQGDNL [+UHWLPLQ NRQ
\|QHOLN PRWLYDV\RQX DUWOUPDGD &B¥XDSHW QDML &RKGDQ:- B
E«\eNO+++Q+Q G RWPWD OGNB YRR ODULNDW-UOHUL\OH
JUXEX |[+UHQFLOHULQLQ OHKLQH RODQ EX IDUNOQ SUDWLN

ILWHUDW+«UGH EX VRQXFX GHVWHNOHU QLWHOLNWH ELUOF
RUWDRNXO VOQGHUYNQQBHOLPIGHWHQLQ <DSOVO YH g]H
NDULNDWe«U WHNQL+L LOH |+UHWURALRLUHQFHOHQHA VIH® |E
PRWLYDWR QGHDOMHNLQ WXWHRODOEULIQULMWHD GW QGBO+0O oL
GHQH\ YH NRQWWUWRQ HIVEXMHVW. PRWLYDVI\RQ SXDQobud DU
IDOKROGX+XQX VRBIMDFAD XWPOMUDUWOUPDVOQGDQ HOGH HYV
NDULNDW+U NXOODQOODUDN GHUV LOUOHQHQ GHQH\ JUXEX
PRWLYOWEHOQGD ELU DUWHFRQNOGDMPLDUIWUH NDULNDW-.UO
|+UHQFLOHULQ IHQH \|QHOLN PRWLYDV\RQODUOQO DUWOU
GQHO )YHQ %LOLPOHUL GHUVLQGH NIREJDHP N DAUDBNQIEMVA [+ W
\[QWHPL\OH ELUOLNWH NXOODQGO+0O0 DUDuUwOUPDVO QI
|+UHQFLOHQ JOUBQOHIRMWLYDV\RQODUOQGD GHQH\ JUXEX
IDUNOWIOWVN.W KD@EKWLWWHPLQ |+IUHHQ EIH@MHPWHLD LOLUNL(
PRWLRQUDRIGXPIMNLOLOHUL ROGX+X RUWD\D oONPOUWOU |
LOJLOL RODUDN |+UHQFLOHU ROXFOOS\| H®P O Oul-RDHUQBLQ (
SUREOHPOHULQGHQ ELULVLQL GH 3.DULNDWUWWNQQY LP B
VRUXVX ROXUWRBFRDINWEXG PUUHQFLOHULQGHQ VHOLOHQ RQ
DOOS GH+HUOHQG LNHWL 4 PDAOS GV KN ODQUAW W OUGO+0Q 0
HW P LOMULLY DUDGUWOUPDVO VRQXFX NDYUDP NDULNDW-U
DUDGUWOOPBNRMOLYDV\RQODUOQOQ IHQYGEHWD D E UKLGAGAND RNV L |
PRWLYDV\RQODUOQD ROXPOX \|QGH HOMNOQL EDYXMDPEX+ X Q X
NDULNDW<UOHUL NXOODQOPOQOQ |+UHQFLOHULQ )HQTYH
EHOLUOHPLUWLU $\UOFD oDOOUPDVOQGDNL GHQH\ JUXEX
LGOHQW@QHGHUGDKD H+ OHQFUHI®Q FEEOEHOPWMIHY DDY WOHRHA@ R U\
oONPOUWOU g¢g]*UHGL oDOOUPDVOQGD |+UHQFLOHUO
NDULNDW«UOHUL\OH |+UHWLPLQ |+UHQFLOHULQ GHUVH NC
EX GXUXPODUOQO GHUV VRQXQD NDGDUNKNRU X@®X\NHONDLLDO Q (
DUDUWORE®RNXOQGD |+UHQFLOHULQ NDYUDP NDRQXP®X%UOH I
\[QGHUOHWHOLGWLUGLNOHULQL YH NDYUDP NDULNDW+UOH!



WRSODPD JLEL NRQXODUGD ID\GIDgQ®O aPBIX$NXN DFRF@QORX QD X
JHQ %LOLPOHUL GHUVL H*LWLPLQGH NDWDKPNQUPNDW-«U
DoONONRDNWHULQL EGOeMBOIMGP DNXOURQXFXQGDHQWHRRBFLO
\| QH QLW+ i GHHWIV@® HHY OH Q F H O IQ G H o RV Ry WARBE HFDUIHVML HQ JH Y N
DOGONOPHEX GUHNLOGH GHUV LUOHQPHVH®UK. WW HI®\OAHU

|*UHWPHQOHU YH |[*UHWPHQ DGD\ODUO® LOH NDYUDP
JHUOHNOHUWLUGLRGBU |+ DHWRW® UPHD OBUBQFLOHULQ NDY
\[QHOLN ROXPOX J|U<GOHUH VDKLS ROGX+XQX YH NDYU
DUWWOUGO+O0QdO EHOLUOHPLUOHUGLU .DYUDP NDULNDW-.
G*]H\OHUGH 10UVDWOPDQGDU |YMHQF DOGIOLQ PRWLYDV\RQ:
HWNLOHUL ROGX+XQX LIDGH HGHQDIFRYOWMIP XBRYKEXOXQPD

g*+UHQFLOHULQ G+«0*QPH YH LOHWLGLP EHFHULOHULQL
HWPHN YH PRWIDWDWWRGQUPMDINO QOEL IDUNOO DPDoODUOD N
ID\GDODQOODELOPHNWHGLD\ORU QUHHAD PYLIMIKQU L Q
%LOLPOHUL NIHWWIDAH INIDQUGM DW «U OH U LJNX@ O B Q D@IP EH®Q D C
LoLQ \DSWONODWIDQ ®L DNBNOULPAD VDU LND W « UIOGHULIVQ I0Q.  [VHU F
GLNNDMWWXAUGO+0Q0 FHMHQRLIOMHUWOM U®BISWODQ J|U<UPHOF
NDYUDP NDULNDW+UOHULQLQ UHVLPQIQHEDNQFH®IO BDPO
N D U D NO/BHUWD@HDWP DVOHQEFQ OH UL WREUX QWHVSLW HGLOPLUOWLU
GL+HU GHWIVOHQE®OL JHOPHVL LoLQ NDYUDP NDULNDW-eU
LIDGH HWPLUOHUGLU 7P EX DUDUWOUPDODU QHWLFHVLQC
HVNLOL ELU IDDBé RIGERHELOLU

$QFDN OLWHUDW+.UGH NDYUDP NDULNDW<UOHULQLQ |[=I
PRWLYDV\RQODUOQGD DQODPOO ELU IDUNOOOO+D QHGHQ
NDYUDPODUOQ |+UHWLPINDGH NPWHQPIH WU QQQ RNDXCG D C
DUDUWOUGO+0O oDOOuUPDVOQGD EX WHNQL+LQ |+UHQFLO
ROPDGO+0Q0 JIgoEBewBRPPOWDWOQ EX VRQXFD XODUPDVO(
NRQWURO JUXSODUOQGDNL PRWIQM\D\RQL G « FD\IDAHQ DA QW B
NRQWURO RMKEXWGGN RIJUDP LOH JHUOHNOHUWLULOHQ |+UH
GD\DPOOHNOHYWLHUBRHFYOHUNDWEHIAOROBWAER W LWIDAVORQP |
JLEL GX\XuVDO ||WORHWOHULQ JIMHXIQDPD V.URIGDBELQLWMOV
(YUHNOL @#QHO YH %DOOP]LKLQ EKDD NV ® 0D B OMMHN@ D U
ELODUDGD NXOOPp:Q3@msnnd PERWLYID\WVIRQPL@IH DQODPOO E



\DUDW PDREOFX QD & GsuwmGwodDWPDFOODUOQ EX VRQXFD XOD
JUXSOD oDOOGPDODUO \DQL NRQW O R © DJJU XsFENQ X @QHRVQ PP D)RHIDV
%LOLBOIMWIL 3gQVDQQYW HWHYQUGHH NDY UDHI GVDRING B QP UO HEW D Ll
KLNK\HOHULo®X®G B FEOHARIQ ¥ H N R QWUHRGLLIIMREKRO H U L

GHUVL@QHWX® XPBRHOLIMRWLYDV\RQODUO DUDVOQGD DQC
EXOXQPDGO+0QHUPH WIAUPHFIOWIRDE X YRQ@ WADEXSOOHUL |+ L
vOQDY NDVJOODUO X\IJXODPD VeUHVLQLQ |[+UHQFLOHU Lol
NDUUGOODUWONODUO NRQXODUO DROIOMPDXNNIDD\ ||RRVPIDND PDA D
NRQXVYXHWLP WHNQLNOHUWIDOPBOIONOGPADDINBKEXQGDNL |+UHC
PRWLYDVI\RQ SXDQODUOQOQ \eNVHN ROPDVO QHGHQL\OH V
DQODPOO ELU IDUN ROXUWXUDRONBULMYIMNHGH JHUOHNOHUGPE

gQHULOHU

$UDUVEOWPPOGH HG L @GN @Q/IR-QEDEWILITH UOJHWLULOHELOLU

x s0JLOL DODQ \D]OQ LQFHOHQGL-LQGH NDYUDP NDL
WHNQLNOHUOH GHVWHNOHQPHVLQLQ ED]® GH+LGNHQO
NDOOFOOON JLEL «]X WIRIGH XHQDN XOID (RI00EXQ %X 0 O 4 P D
QHGHQOH NDYUDP NDULNDW«UOHULQLQ |+UHQFLOHULC
YH |+UHQLOHQOHULQ NDOOFOO0OO+0O «]JHULQH HWNLVLQ
RUWDPODUOD GHVWHNOHRBAUWHN NXOODQOOPDVD |QHU

X JHQULOLPOHUL |+UHWLPLQGH NDYUDP NDULNDW+UOH
|+UHQF LEAMUPQHO V< UHWOHHWHUHOHGLG*QPH EHFHULC
GeU*QPH EHFHULOH UYL \HYUD\GBON@HRWDAUD |+ UHQPH EF
LOWPWEBIFHULOHUL LUELUOLXNKMPIXKPNH®@RAH\HEMARHNOHW
GH+LUNHQOHU «]HUL QB SW D QIR HIMAUNDLIAAHAULRD O D U

X %X DUDUWOUPD \DOQO]JFD ELU RUWDRNXOXQ DOWOQI
s JHULQGHOPWI ROXS 3. XYYHW QHWHNUHNHWDUDGW O
JHUOHNOHUWLULOGL+L ]DPBP BX OLHEH BOH UNGH®O YW AX
|+UHWLP NDGHPHOHULQGH O0CD&RDGERNAC GOOVPMHUGBKS
NRQXODUGD GDKD X]XQ oDOUOPBGGHOOGH HHIBDUDN
NDULNDW+sUOHULQLQOHWDBU®DLQIL +10Q M NYLH) \DAP@G WDQ® D F
HGLQHELOPHVL VD-ODQDELOLU



X g+UHQFLERMWIOQ POHUL KDNNOQGDNL |Q \DUJOODUOQ(

WXWXPODUOQO \RN HMAPIHN QWHHD LI N QP R LIMVEDRY FRDQNO D IO !
GHUV NLWDSODUO® |+UHQFLOHULQ LOJLVLQL oHNHFHN
NLWDSODUOQGD NDYUDP NDULNDW+.UOHULQH \HU YHUL
NLGLOHU WDUDIOQGDQUWDULRPWOBOHU QHU HHAWQRIHQOHU t
GHUR/‘GIDNODQDELOPHOHULQL VD+ODPDN YH NDWOOOP
RODFDNWOU

g*+UHQFLOHULQ G+«G*QFHOHULQL |[]JJ*UFH LIDGH HGHUHN
IDUNOO J|UsGOHUL |DADN CHIEHAEDL. VPO GH U NGIQG LOHULQH
JHOLUOWLULOPHVLQGH ELU NRQX\D \|QHOLN WDUWOUF
VRUIJX®DPDDPVDO DQODPD EHFHULOHULQLQ JHOLUW
|+UHWLP PDWHU\DOL RODQ N DLYAUIHU IN DEH UN\DO\HWIO HEWD LG \
* ]HUH GL+HU GHUVOHUGH |*UHWPHQOHU WDUDIOQGD(
RNXOXQ YH\D VOQOIOQ SDQRODUOQGD EHOLUOL ELU V
.DYUDP NDULNDW+.«UOHULQLQ |+UDQPIDHRN®R WG EOG
NRQXODUGD X\JXODQRDRV®LQHWHIHE GRIUWL NRQXODU
NDYUDPODU LoH GGEIO-LAEIBH@W PRI VeUHFLQGH ®DWHU\D
ROPDVOQD GLNNDW HGLOPHOLGLU



. $<1%$.d%

$NSOQDU (WYILYH g <DSOOPGUBOWHRDHASOUNWWPB QLQLQ

gON|+2QWLBPH KWWS GHUJLSDUN JRMOWM GRZQORI
VD\IDVOQGDQ HULGLOPLGWLU

$OWXQNDUD (MRORML NRQXVXRGYUDHYDONNDUONQW-UOHUI
DQODPD\D HWNLVLQIGNDHWBRVVINBUIOKONPDED WH] \RN JR
vD\IDVOQGDQ HULULOPLUWLU

$UONXUW (DYUDP NDULNDW«UOHULQLQ YH NDIMYWDPNY® G|

vOQOIl |+UHQFLOHULQLQ EDubDUOODUOQD NDYUDPYV

HWNLVLQLQ NDWONORNWWHYIKWADYY WHYDRINDVEA Y GDW
HULGLOPLGUWLU
$VODQ ' )HQ OLVHQHUMW@WGPANL-UHFLQLQ \DSOODQGOUPDFO

GH+HUOHQGRNWIRAHXWWSY WH] \RN JRY WU VD\IDVOQGD

$WOO+DQODUDYIUDP NDULNDW+sUOHULQLQ LON|+UHWLP \HGL

HOHNWULN GHGDHNOQHNOYNREXDRY® O0J O GBNOHIYIDWNV GHN
7THILKWWSV WHYDRIPDVERYGD®Y HULGLOPLGWLU

dHSQIL] 6% BN@HHQ + gL¥DWO 1+ WH %LOLE

IHQ WHNQRORRQODUOQOQ H+LWLP SURJUDPODUOQD \
. XUDPGDQ X\JXODPD\D IHQ YHLWE&NQRPEWDU - U BIANILHPAL
$NDGHPL

$\DV $ 3

%DOED+.DUDHU * JHQ ELOJLVL |[+UHWPHQOHULQLQ It
VRUXQQBIWDRN||+UHWPHQWLB-¥8HYUHWLP DUDUGWOUPDO

KWWS ZZZ MUHW RUJ )LOH8SORDG NV YLOF
VD\IDVOQGDQ HULGLOPLGWLU



WwOOP $ * GQHOHNOYH ( JHQ |+UHWLPLQGH ND
NXOODQOPOQOQ |+UHQFLOHULQ DNDGHPLN EDUDUOOD
DoJOoDUOQD 2 BW|NIUHW2Z@OLQH +
KWWS GHUJLSDUN XODNELP JRY WU LONRQOLQH DUW!
VD\IDVOQGDQ HULGULOPLUWLU

%D\WVDUO (6ON|+UHWLP G+<]H\LQGH MLVG®OV ILHED @8 O/olNQ
*QLWHVL |+UHWLPLQGH NDYUDP NDULNDWesUe NXOOD
WXWXPXQD YH NDYUDP \DQO0JO ORUNDVHNIDELL OPHV L C
KWWSV WHYDRD\VEIG&D@PH GW LU

%LULUOL 6 OHDWLEYN DU YOH 6HUWBIUAH (OHPHQWDU\ 7THDFKH!
&RQFHSW &DUWRRQV $ 6DPCGEEMMW RRXAXQUNH\RI 6FLH
SHVHDUFK KWWB&RVL RUJ PHMVU WPBIWINMWO QG DSG |
HULGLOPLUWLU

%LU\DQ 0 .DULNDWsU YH NDULNDW+UsQ H+LWLP
KWWS PXVWDIDELU\DQ FIRFYEBRJ KWPOVDALDVOEOBDW
HULGLOPLGWLU

%s\eN|[JW-UN 0o dRNDODN 1g BRV\DO ELOLPOH®QINDIPDLVWD
3HJHP $NDGHPL

%e\eN|]JWeUN 0 .OO0OOSNIBRPEHN (( .DUDGEIPQUHQI )YH
%LOLPVHO DUDUGWOWPR D] QAMH PG HIWNLD GH P L

&KHQ : & XD @GR+ < & $SSO\LQJ WKH VWUDWHJI\ RI FR
DUJXPHQW LQVWUXFWLRQ WR HQSRZHU WKH FKLOGUH
HOHPHQWDU\ VFLHQPBWHD DWW RWRWH RI 6FLHQFH (GX
'RQJ +2ZD 8QLYHUVLW\ SHWIUABQ HG IURP
KWWS ZZZ UGRIILFH QGKX HGX WZ H[FKDQJH DEURDG

&KLQ D&BHRX | < 8VLQJ FRQFHSW FDUWRRQV LQ
6FDIIROGLQJ VWXGHQOWWH DYDWRRQWOWRRKQQDO RI 6F
KWWS G[ GRL RUJ

&KLQ D®&BGHRX [ < YHRORDWYVPHQW 8VLQJ FRQFHSW
GUDZLQJV DQG JURXS GLVFXVVLRQV WR WDFNOH F



LQKHULWBR®XRBODO %RRORJLFDO (GXFDWLRQ
KWWS G[ GRL RUJ

&RUNXQ 6 $)HQ ELOJLVL |[+UHWLPLQGH NDULNDW+U NXOO
YH WXWXPODU «§ HNA\AQW DRWNMNW W SV~ W HY DRI \J @ ® GADWO
HULGLOPLGWLU

&XL = 2Q WKH DSSOLFDWL® QWHRK ®R GR U\QL 8 GPCFDIWILL
WHDFKLQJ IURP WKH SHUVSKOBRWLYK RIQERQVMW JKBPWK Y Q
SHWULHYKMBWEBRALOHY HULF HG JRY IXOOWH[W (-

dHSQL BLOYH )HQ YH WHNQRORML SUHRJINDGP® H Q-NJHUHPW IQF
HO NI$WDNPOD 3HJHP $NDGHPL

dHWLQ 2 gON|+UHWLP VOQOI IHQ ELOJLVL GHUVLQGH \HU
dHYUHPL]L QDVOO DOJQQO\RBRPD®GOUMRMHAIAQON FR
NXUDPOQD GD\DGRVHNBDWBYPKWWSY WHYDRIND VA Y GDW
HULGLOPLGUWLU

dLOHN 7 @ON|+UHWIL®O!I IHQ YH WHNQRORML GOIUYLQGH
|+UHQFL EDUDUOVOQD WXWXPRNWHNNDQ@RROOO=+D
KWWSV WHYDRPVEBFGMWY HULUGULOPLGUWLU

dLOHN JIW+HIN 0 GON|+UHWLP VOQOI IHQ YH WF
NDULNRWXWODPDODUOQOQ DNDGHPLN EDuUDUO YH |[+UlI
&HODO %D\DU hQLYHUVLWHVL (+LWLP )DNeOWHVL '"HUJL

'‘DEHOO - 8VLQJ &ROFWEWPRBWOWUMRRGWOWFKLQI @QF
OLFURPDWK - X0\ SHWULHYHG I
KWWSV GHEKDUSHUSRUWIROLR ZLNLVSDFHV FRP ILOH

'DODFRVWD . 3DBDURRRMAMNIX 0 3DOASRMOOISY DG
OXOWLPHGLD DSSOLFDWLRQ ZLWKVFQHPFWH® FOOHPRIR
HGXFDWLSRRPSXWHUYV DQG (GXFDWLRQ
KWWSV GRL RUJ M FRPSHGX

'HPLU < .DYUDP \DQOOJOODUOQOQ EHOLUOHQPHVLQG
NXOODQ&O&NBIMIDIBIYLKWWSY WHYDRIDVARYGDW HULGWLOP



'XUPD] % <DSOODQGOUPDFO IHQ |+UHWLPLQGH NDYUDP 1
EDGUDUOVO YH GX\XG4VDO |JHOOLNOHULQH +-\WMHWL 0X-
/LVDIRYLKWWSY WHYDRIDVEBYGD®W HULGLOPLGWLU

'XUXDOS ( sON|+UHWLPGH VRV\DO ELOJLOHU 4+NWAW.PLQG
ILVDQV*DHILhQLYHUVLWHVL (+LWLP %YLOLPOHUL (QVWLYV

'XUXVR\ + VOQO®I 3 XYYHW YH +DUHNHW 3 «QLWHVLQGH
YH \DUDWOFO® GUDPD \|QWHPLQLQ |+UHKONFYHNIDQNVVLQH
7THILKWWSV WHYDRIBDVRYGD®Y HULGLOPLUWLU

(UR+OX 1 VOQOI 3PDGGHQLQ WDQHFLNOL \DSOvOs3 .
|*UHWLPLQGH |+UHQFL +U*Q¢ NDUNNBWMDOHULQ NXO
KWWSV WHYDRPVEBFGMW@ HULUGULOPLGWLU

(YUHNOL ()HQ YH WHNQRORML |*UHWLPLQGH ]JLKLQ KDU
HWNLQOLNOHULQ |[+UHQFLOHULQ DNDGHPLN EDuUDUOO
DoJOoODUDOQD HWNNVHN /LVDQV 7H]L
KWWS DFLNHULVLP GHX HGX WU [POXL WD @D/ GDQ
HULGLOPLGUWLU

(YUHNOBQHO ' YH*%DOOP)HQ |[+UHWLPLQGH NDYUDP NDUL
KDULWDODUOQOQ ELUOLNWH NXOODIHFDMWQLER \HW NWQF
YDN¢eOWHVL (OHNWURQLN HQ YH ODWHPDWLN (sLWLPL
KWWS GHUJLSDUN XODNELP JRY WU EDOLNHVLUQHI D
VD\IDVOQGDQ HULGLOPLUWLU

(YVHQ '¢]JQ 060QO0I |[+tUHWPHQL DGD\ODUOQOQ IHQ YH WH
NODJDODP NDULNDW.UOHULQH \KQNOHNLVDQUHMJOHUL
KWWSV WHYDRPVEBFGMW@ HULUGULOPLGWLU

*RVOLQJ -  QWURGXFWRU\ VWDWLVWLFD/FHE FRWEGHEH QW
VWDWLVWLKWHBRADVE VRWKIGHOQMWDY *OHEH 3DVFDO 3UHV

*INHU < .DULNDW+U*Q H%LWLP GH NXNODIMQ H\@ BmVOD ~+ (
KWWS EDDH @EH[JRSWMRRPODRUJ YILBZFDWH.
vD\IDVOQGDQ HULULOPLUWLU



*INVX + . )YHQ YH WHNQRORML |+UHWLPLQGH NDYUDP NI
DNDGHPLN EDUDUOODUOQD YH NWHNNMXPQBUOQD HW
KWWSV WHYDRPVEBFGMW HULUGULOPLGUWLU

*|OJHOL 'eUe(HUCBHDAODG WHNQL+L LOH ELUOLNWH |
NDULNDWsUOHULQLQ |[~UHQFLOHULQ DNDGHPLN EDuUDU
WXWXPOBWRQVLQLQ kONHIONOQRHWNMIKWWSY  WH] \RN JR
VD\IDVOQGDQ HULGLOPLGWLU

*]OJHOL ' YH 6DUDOR=+0OX 6 JHQ YH WHNQRORML
|+UHWLPLQGH NDYUDPORODQIONHQ-U@HULPQREL®XULQ DN
HWNLVARV\DO %LOLPOHU (QVWLW-eVe '"HUJLVL

KWWS VEHGHUJL HUFLBHY HGX WIUB SGVD\IDVOQGDQ
HULGLOPLUWLU

*«O 0 g]D\ .I[VHROXYH *HQHWLN «QLWHVLQLQ |+U
NDULNDWe+Us NXOODQOPOQOQ EL\RORMHQ +% HOMAPHOHU D
g+ UHWLPL 'HUJLWWWWSYV ZZZ UHVHDUFKJDWH QHW SXI
VD\IDVOQGDQ HULGLOPLUWLU

*«QHU ) <DSOODQGOUOFO \DNGRNDR®D VOEHO \|QHWLPL

+DQoHU $ R\ gHQ®BOGOUOP + o gON|EUBIW.VRGH
|*UHWLPLQLQ |QHPL YH QDVOO ROPDV O IDHUXNNWDIOH. ]|
hQLYHUVLWHVL (+LWLP YDN«OWHVL '"HUJLVL

KWWS GHUJLEODWUMW X GDNXEL8 DUWLFOH YLHZ
VD\IDVOQGDQ HULGLOPLGWLU

QFL u <DSOODQGOUPDFO \DNODUOPD J|UH WDVDUODC
YHOLOHULQ UROOHULQL \HULQROIHMAW D GHVRLHIN G B NIC
/LVDIRYLKWWSY WH] \RN JRY WU VD\IDVOQGDQ HULULOPL

gQHO ' .DYUDP NDULNDWsUOHUL GHVWHNOL SUREOHPH
|*UHQFLOHULQ SUREOHP o0|]PH EHFHULOHUL DO0JOO
PRWLYDV\RQODUOQD YH NDY HDPWNY BNWEMID G+]H\O
KWWSV WH] \RN JRY WU VD\IDVOQGDQ HULULOPLGWLU

GQHO ' %DOOP(YBHNOLYH( JHQ |+UHWLPLQGH ND
NXOODQOPOQD LOLUNHFDYWLHGK L( I WO HUNsOWHVL (O]



ODWHPDWLN PL (+LWUJLVL ()o ("
KWWS ZZZ QHI EDOLNHVLU HGX WU aGHUJL PDNDOHOF
VD\IDVOQGDQ HULUGULOPLGWLU

GUPDQ $ %D \WHDORDORU]IXP 0.B\OF¥ 0 YHQ ELOJ
H+LWLPL YH \DSOWXKGFJX\WDWNYBEI@POLQH -RXUQDO R
7THFKQRORJ\ KWWS ZZZ WRMHW QHW DUBDMGDMV Y |

HULUGLOPLUWLU

"-RQHV DQ®WUDGHU $UDMH / 7KH ,PSDFW RI &RQVW L
/IDQIJXDJH 'LVERXUVHPBQIG-FDBDERFRIXQLFDWLRQ -RXUQ
5HWULHYKMBW B/RRIBQDO RUJ MRXUQDO YRO LVV VSHFL

.HRJK D®QTD\ORU 6 7HDFKLQJ DQG OHDUQLQJ LQ VFLHQFH
3DSHU SUHVHQWH® LW @ BKADMIDRIFK $VVRFLDWLRQ &

IDQFDVWHU 6HSWHPEHU OS5HWULHYHG I[URP
KWWS Z7ZZ OHHGV DF XN HGXFRO GRFXPHQWYV t
.HRJIJK D®RQLD\ORU 6 &RQFHSW FDUWRRQV WHDFKLQJ

HYDOXD@WWRIQ QDWLRQDO -RXUQDO RI B6FLHQFH (GXF
KWWS G[ GRL RUJ

.HRJK % 1D\ORUDV®KR QD QG &RQFHSW FDUWRRQV D ¢
SK\WLFV HGIRDWLERQ (GXFDWLRQ SHWULHYHG IURP
KWWS LRSVFLHQFH LRS RUJ DUWLEGH

_HRJK % 1D\ORU 6D Q®HD %HR\R 50 % +HOJDUG (G 5l
6FLHQFHW(IGREADW 3UHVHQWR DRDGN LYW XIMVHVPHQW 8VLQ
&DUWRRQV ,QLWLDO 7HDFKHU 7UDLQLQJ LQ WKH 8. -
3XEOLVKHHWUYVLHY HIGW WSRW SOLQNHU FRP FKDSWHU

B

.Ro * _RUNPD] o &RUNX@YHU 6DUQOCGDR 7RN7RN O Y
(WNLOL |+UHWLP LoLQ \|QWHP YH+-WHWQPEPNGHNH $
\|QWHROHQGH V $QNBWDHP $NDGHPL

.RoDN 5 %DUXW < .RUNPD] o 8QDQ + = *«OWHNLQ
.DUOND\ $ S$SNWX+ 6 gOKDQ 7 2UDO % $YDQI
8\DQJ|U 1 ,uOWDQ 6 *|NDOS 0 .|VH ( .D0QNR=+OX



& $NOQR+OX 2 dRERKROX$ =YH 7HPHO .DYUDPODI
(G g+UHQPH g+UHWPH .XUDROYRB GHD NN IDPUID UXHJH P
$NDGHPL

INVDO ®WDPBD\ %g+UHWLP LONH YRQ\PQWHPOHUED\OQH YL

/L - (QJOLVK 7HDFKLQJ 'HVLJQ R Q@ QA RH \VIKD/\DIQI RD IR
7HDFKLQJ SHWULHYHG KWWB ZZZ HOW
MRXUQDO GFWKLQMWRXU QDG BUSKS GIOWLHZ

ODUF]\N * 'HODWWHWRNLQDHIG (VVHNLDOV RI UHVHDUFK Gt
PHWKRGRORDGD -RKQ :LOH\ B6RQV

0(% gON|*UHWLP IHQ YH WHNQRORML GHUVL Y H
NODY$RNDUD 7DOLP YH 7HUEL\H . XUXOX %DUNDQOO=+C

0(% GON|+UHWLP NXUXPOH RQW WBORN\NRNXIOD IHQ ELOLPC
YH VOQOIODU |$QNIMUP SWRILWPDPBUEL\H .XUXOX
KWWSV WWNE PHE JRYRWWDPDD B/IDULHPWIDRNG DQ HULUGLO|

0(% YJHQ ELOLPOHUL GHUVL |+UHWLP SURJUDPO LONRI
VOQOIOD$QNDUD 7DOLP 7HUEL\H . XUXOX
KWWS PXIUHGDW PHE JRY WU 3URJUDP'HWD\ DVS["3,"

OHULG JHQ YH WHNQRORML GHUVLQGH NDYUDP NDL
NDYUDPVDO DQODPD PRWLYDV\RQ<YNVMNDPLG+]H\OH
KWWSV WHYDRPVWARFOGMWY HULULOPLGWLU

1D\ORUDQEHRJIK % &RQFHSW FDUWRRQV :KD@DEBYH ZF
SUHVHQWHG DW WKH )LERQDFF L GUREDNAVG (XFULRISHDHQ DA
PDWKHPDWLF¥HGIERW VRKH JDS EHWZHHQ HGXFDWLR(
IHLFHVWHU SULO SHWULHYHBURP
KWWSV ZZZ JRRJOH FRP WU VHDUFK"T &RQFHSW FDUV
QW ) 3DSHU SUHVHQWHG DW WKH )LERQDFFL 3URMHF\
& 961&BHQ75 75 RT &RQFHSW FDUWRRQV $ :KDW KT
) 3DSHU SUHVHQWHG LD3W RMHFWERQRBSHDQ &RQIHUHQI
PH L M L M M VRXUFHLG FKURPH LH 87)



IXKR+OX + gON|=UHWLP IHQ YH WHNQRORML GHU
JHOLGUWLULOPHANIN|+2QWLBH
KWWS GHUJLSDUN XODNELP JRY WU LONRQOLQH DUW!
VD\IDVOQGDQ HULGLOPLGWLU

2NWD\ 3R®BW 8QXWNDQ @ON|GUHWLPGH ®ONDIQ|ES® WLRP L

guv ) (+LWLP YH OLPUYNDBNOOQ 3$\GOQOO+0QGD (

KWWS EDDH PHE JRY WU LQGH][ SKS\IMRRPOD\WRUQJGOLM Z
HULGLOPLGUWLU

g]DOS , .DULNDWe+U WHNQL+LQLQ IHQ YH OoHYUH H=LWLPL(
DUDGW&UPMHN DIBYLKWWS WRDG HGDP FRP WU VLWHV
E L O BIHAYW D\RIQMEN XK MRXOFFWRID &/ 3\GDVOQGDQ HULULOPLGW

gJGHQ < g+UHQPH YH$QNBWPH3HIJHP $NDGHPL

g]HU $ .DULNDWAUOYP #BBRLBNEGBOQOO+O0QGD (+LWLP

KWWS EDDH PHE JRY WU LQGH][ SKS\IMRRPODWRUQJGOLM Z
HULGLOPLGUWLU

gJHUEDUG 0 $%LOJLVD\DW SOHVVDOHNNB+LEVLPLQ |+UHQFL EDGD

YH WUDQVIHU EHFHRNWRHUDRQW WSBVN LWIHY DRIND VB Q GVOLQ
HULGLOPLGWLU

g]*UHGL g .DYUDP NDULQDWN|OBHWQRP YRQROMLUHIHYMWLW HG
YH oHYUH *QLWHVLQGH \HU DODQ 3EHVLQ JLQFLUL " NRC¢
HWNEVYNVHN DIBYLKWWSY WHYDRIDPVEBYGDW HULGWLOPLAGW

g]\®OPD] $NDPFD ¢®ON|PGHWRQDORMLOHU NDYUDP NDULND
JIJOHR ONODPD WHNQLNOHUL\OH GHVWHNOHQPLUG IHQ
*UQOHULQRMNMMRNLXWWSY WH] \RN JRY WU VD\IDVOQGD

g]\OOPD] $NDPFPDPXUFK + $QDORMLOHU .DYUDP
7DKPLQOHPoONODPD 7HNQLNOHUL\OH 'HVWHNOHQPLG )
(-RXUQDO RI 1HZ :RUOG 6FLHQFHV $FDGHP\
KWWS GHUJLSDUN JRM OWJ G\RQIDWRDEGDQWHFIOH OP LGV

g]\OOPD] $NDPBOHJ $H+#DPXUFX + (IHIHFWV 21 &RPSX\
&RQFHSW &DUWRRQV 2Q BHRFOIGRAD BPRFERPHDQG %H



6FLHQFHYV
KWWS ZZZ VFLHQFHGLUHFW FRP VFLHQMHIDYV®QEDH S
HULGLOPLGWLU

SXVVHOQBWFHOO 2QOLQH UHVHDUFK HVVHGWHPOY WAELIKDVL.
UHVHDUFK8G6W X-RBHANVYV $ :LOH\ ,PSULQW

6D\ ) 6 .DYUDP NDULNDW«UOHULQLQ VOQOI |[+UHQFLC
[JTHOOLNOHUL3® NRQOXVXQX |+UHQ®HVHNNVQPNFIHULQH
KWWSV WHYDRPVEBFGMW@ HULUGULOPLGUWLU

6D\OQ 0 GON|+UHWLP )HQ YH WHNQRORML GHUVL VOQOI 30
NDULNDW+<UOHUL NXOODQOPOQ |+UHQFLOHULQ DNDGHP
EHFHULOHUL D OIIOY@M/URQ OYBIU (P Re [<+WNIVQHN VID@NLLY L
KWWSV WHYDRPVEBFGMW@ HULUGULOPLGWLU

BFKXQN ' + ORW LOFDRAN @) YPKLQ ({GWLPVHO ELU EDN
|*UHQPH WHRUL®GRUU . &HODYNRU=(+ h]*PFs % ( UDK
YW UDKH®YOLQGH V $QNDUD 1REHO

6HOYL . %XGDN < *«]HO $ .DUD $ B6RPXQFXR+0OX g]t
g]HUEDG 0 $ 7DUGGHPLU 0 dJDNPBDNQILU%XOMXDKLY O
<D]JoD\OU 1 .D\DEODO6< “HDSOODQGOUPDFO |[+UHQPF
< %XGDNg{GHWLP LONH V¢lLQ@MWHPOHWNDUD 3HJHP

$NDGHPL

6H[WRQ 0 *HUD@&RMQAGKQEXUJ 5 8VLQJ D FRQFHS
LQVLIKW LQWR FKLOGUHQ$XVRILMRXL®IW BR QP VWAU D D/\M
&ODVVURRP SHWULHYHG IURP
KWWS |1 BRYHIXICFOMW H[W (- SGI

6|QPH] 9 %LOLPVHO $UDUWOUPOC-QOMMULED$EYDBWOD DL
'HUJLVL

UDGPD] gUWHQUGHP U YJHQ YH WHNQRORML GHUVL poOuC

PDWHU\DO JHOLOW LWRH oHOGUWPHWLP $UDUGWOUPDODUC

ULGPDQ O (+LWLP ELOLSQUNHUDLWBHIHP $NDGHPL



7DQ 0 7TMRL] % . JHQ |*UHWLPLQGH ELOLPVHO Vsl
|IQHPIBDPXNNDOH hQLYHUVLWHVHUJEVYWLP )DNsOWHVL
KWWS GHUJLSDUN XODNELP JRY WU SDXHIG DUWLFOH
VD\IDVOQGDQ HULGLOPLGWLU

7DUNOQ *«OWHNLIDY BN ULNDWUOHUL\OH JHQJLQOHUWLULO
RUWDPODUOQGDGNDQVOMYKMUNSY WHYDRID VG Y DD
HULGLOPLGUWLU

7DGSOQDU @+UHWLP LONH ¥GNDQWHMOMDI<D\OQOD

7RNL] $ @ON|+UHWLP YH VOQOI |[+UHQFLOHULQLQ .X
NDYUDPVDO DQODPD G¢]H\OHULQLQ NDYUDP NDULNDW
JJUsUPHOHU NXOODQOODUDN <+ NGHEHHYVOIQFIGIILUL O P H V L
KWWSV WHYDRPVEBFGMW@ HULUGULOPLGUWLU

7+UN 'LO XUXPX ELOLP YH VDQDW WHULPOHUL
KWWZZZ WGN JRY WU LQGH[ SKS"RSWLRQ FRPBELOLPVD

. *T7T6 | HDEH H vD\IDVOQGDQ HULULOPLUWLU
8+XUHOORUDWWO 6 .DULNDW+<UOHU YH ODWMHFRDIWLN |
(+LWLP '"HUJLVL
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g+UHQPHUHWPH HWNLQOLNOHUL

&LVLP FHWYHO ¢]HULQGH KDUHNHW HGHUNHQ
EHOLUOH\HQ DVOOQGD EX \ROX QH NDGDU ]DP
JHUHNPHNWHGLU &LVLP
QRNWDMIOGL-LQGH GXUGXUXOXU

Yolu hesaplamak icin iggende yolun Gzerini kapatiniz.
Geriye surat x zaman Kaldigini géreceksiniz.

yol = slrat x zaman

YOL

SURAT ZAMAN

Surati hesaplamak icin Gggen- www-fendersi.gen.tr Zaman hesaplamak icin U¢gende
de suratin tzerini kapatiniz. Geriye zamanin Gzerini kapatiniz. Geriye
yol/zaman kaldigini géreceksiniz. yol/surat Kaldigini gbéreceksiniz.

yol yol
_ Zaman = —
Zaman surat

surat =

Kisaltilmis gésterimler
kilometre: km

metre: m

saat: h

saniye: s

1 saat = 60 dakika
1 dakika = 60 saniye

1 saat = 60 x 60 = 3600 saniye

1km=1x1000m
100 m = 100 /1000 = 0.1 km

. J
79 kilometre _ 72.1000 metre _ 72000 metre — 20 metre
saat ©60.60 saniye 3600 saniye saniye
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1. Kogucunun sirati = o5 = 6 m/s Stirat (m/s) | Zaman(s)
1.Kosucu 6 25
2. Kogsucunun sudrati = 250 _ 5m/s s
50 2. Kosucu 5 50
3. Kosucunun siirati = 222 _ 4 m/s 3. Kosucu 4 75

75
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Etkinlik 2.1. Kuvvetlerin dogrultu, yon ve buyukliklerini cizimle gosterelim

e 1 adet madeni para

e 1 adet tam boy karton @ Burada yapilan gizimler, uygula-
e Farkli renklerde boya kalemi nan kuvvetlerin yalnizca bir modeli
e Cetvel olup olgekli bir galisma degildir.

= Bant

e Kalin bir kitap

e 3-5 kisilik gruplar olusturalim.
e Belirledigimiz bir baslangi¢c noktasinda duran bir madeni paraya bir kuvvet uyguladigimizda neler
olabilir? Tahminlerimizi yazalim.

* Hareket halindeki madeni paraya farklh yonde bir kuvvet uygularsaniz ne olur? Bu durumda para-
nin hareket yoniu degisir mi? Tahminlerimizi yazalim.

e Simdi kartonumuzu siramiza bant yardimiyla sabitleyelim.

e Kartonun bir ucunda bir baslangi¢
noktasi belirleyelim ve kalemimizle
isaretleyelim, diger ucuna da kalin
bir kitap koyalim.

e Kartonun bir kenarina harita yénle-
rini gizelim.

e Belirledigimiz baslangi¢c noktasina
koydugumuz paraya isaret parma-
gimizla kiguk bir kuvvet uygulaya-
him.




e Paranin durdugu yere bir isaret koyalim.

* Cetvel yardimiyla paranin izledigi yolu gizelim (Paranin
izledigi yolun baslangic ve bitis noktalarini birlestire-
lim).

* Bitis noktasina bir ok ucu cizelim.

* Ayni islemleri gruptaki her 6grenci icin iki kez tekrar-
layalim. Denemelerimizi farkli dogrultularda ve farkh
kuvvetlerde yapmaya 0zen gosterelim.

e Her bir deneme igin, paranin izledigi yolu bir okla ifade
edelim.

e Oklarin uzunluklarini 6lgerek tabloya kaydedelim.

Her bir durumda uyguladigimiz kuvvetin dogrultu ve yoniint de belirleyip asagidaki tabloya yazalim

Blylklik (Okun

Deneme sayisi Dogrultu Yon g
uzunlugu)

Deneme 1

Kiglk kuvvet ile
denemeler

Deneme 2

Deneme 3

Deneme 1

Blylk kuvvet ile
denemeler

Deneme 2

Deneme 3
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Diistinelim tartigalim

Asagidaki resimleri inceleyelim ve uygulanan kuvvetlerin yonlerini resimlerin tzerinde gize-
rek gosterelim.

At hareket ettirmek icin Perdeyi ceken bir
S . Topa vuran gocuk
yularini ceken bir stiriici kisi

T“Dagj
i

Balkondan sarkan sepeti Kalemin ucunu agan bir

Yerden kutu kald bir kisi
yukari ceken bir kisi cocuk erden kutu kaldiran bir kisi

-_
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Neler gerekiyor?

Nasil bir yol izleyelim ?
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Neler gerekiyor?

Nasil bir yol izleyelim?




e Gruptaki arkadaslarimizin iplerden tutarak farkh yénlere dogru cekmesi durumunda neler
olabilir? Tahmin edelim.

* Simdi farkh yonlerde ve farkh buyukliklerde kuvvetler uygulayarak kutuyu cekelim. Bu islemi
yaparken iplerin masaya paralel olmasina dikkat edelim. Tum asamalarda kutunun hareket-
lerini gozlemleyelim. Gozlem sonucglarimizi yazalim.

Etkinligimizin basit bir gosterimini kuvvetleri gosterecek sekilde asagidaki bosluga cizelim.

* Tahminlerimizle gozlemlerimiz uyumlu mu? Acgiklayalim.

* Yaptigimiz etkinlikten yola ¢ikarak ayni dogrultu boyunca uygulanan zit yonli kuvvetlerin
ortak etkileri hakkinda ne soyleyebilirsiniz?
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Neler gerekiyor?

Nasil bir yol izleyelim?




* ipin hangi durumlarda dengelenmis, hangi durumlarda dengelenmemis kuvvetlerin etkisi
altinda kaldigini gerekgeleriyle birlikte tartisalim.

* Her durumda da elde ettigimiz sonuglar tablodaki ilgili yerlere ('¥) isareti koyarak belirtelim.

Kuvvetlerin durumu
Halata etkiyen kuv- Bllesks ket — _ - I )
vetlerin durumu Bentbs SRESeRIeE
kuvvetlerin etkisi kuvvetlerin etkisi
altinda altinda
Sifir
Zit yonde esit kuv-
vetler uygulandigin-
da
Sifirdan farkh
Sifir
Zit yonde esit olma-
yan kuvvetler uygu-
landiginda
Sifirdan farkl

¢ Bu etkinlikten nasil bir sonug cikarabiliriz? Aciklayalim
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1
Kuvvet (N)

A

5
4,5
4
3,5

3
25
2
1,57
1
0,5-
0 " o= Ogrenci

Beyza Yunus Tugba Yigit

Ali ve arkadaslari kendi aralarinda halat cekme oyunu oynayacaklardir. Yukaridaki grafikte her 6g-
rencinin uygulayabildigi maksimum kuvvet degeri belirtilmistir. Bu grafikten yararlanarak asagidaki so-
rulari cevaplayalim. Sorulari cevaplarken, her bir 6grencinin maksimum kuvvet uyguladigini dikkate
alalim. Grafikte “?” isareti ile gosterilen deger Ayse’nin uyguladigi kuvveti temsil etmektedir.

a) Ali ve arkadaslari icin ipin dengede kalacagi sekilde li¢ farkli gruplasma yapiniz. Bu durumda Ayse’nin
uygulayacagi en biyik kuvvet degeri kag N olmalidir? Asagidaki bosluga, oklar kullanarak cevabimiza
uygun sekli gizelim.

b) Ayse’nin uyguladigi kuvvet degerinin 4 N oldugunu dastnelim. Gruplardan birinin Ayse, Beyza ve Tug-
ba’dan olusmasi durumunda bileske kuvveti bulalim ve sekil Gzerinde gésterelim.

c) Bileske kuvvetin 3 N olmasi icin 6grenciler nasil gruplanmalidir? Bu durumda Ayse’nin uygulamasi
gereken kuvveti belirleyelim. Cevabimiza uygun sekli gizelim.



. J

Yukaridaki sekilde bolmeler esit araliklidir. Verilen kuvvetlerle ilgili hangi 6grenci ya da 6grencilerin
yorumu yanhstir?
E..Fyve Fs'in
bileskesi sifirdir.

F,, F,ve F/nin
bileskesi sifirdir.

Yasemin

F,, F_kuvvetinin iki

kat buyikliktedir.

a. Cevabimizin nedenini aciklayalim.



[

b. Sekildeki F, kuvvetinin bliyikligi 3 N ise diger kuvvetlerin blyikligiind hesaplayiniz.

Y

. .)

3. Asagidaki semada oklarla gosterilen kutularin icini uygun sekilde dolduralim.




4. Arda ve Mehmet oyuncak arabalariyla oynarken arabalara farkl kuvvetlerin etkiyecegi cesitli dii-
zenekler kurmaya karar veriyorlar. Yaptiklar gozlemlere dayanarak asagidaki cizimleri yapiyorlar. Bu
verileri kullanarak asagidaki sorulari cevaplayalim (Surtlinme kuvveti ihmal edilmektedir.) .

15N .. 30N 25N 40N

10N 25N 20N 20N

A) Yukaridaki her bir durum icin bileske kuvveti bulalim ve gizimle gosterelim.

" \

a. b.

\_ | y,

B) Cisim, hangi durum ya da durumlarda dengelenmis kuvvetlerin etkisinde kalir?




5. Asagidaki sekillerde verilen cisimlerin baslangictaki hareket durumlari belirtilmistir. Bu cisimlere se-
killerde belirtilen kuvvetler etki ettikten sonra cisimlerin nasil hareket edeceklerini altlarindaki bosluk-
lara yazalim.

Hareketsiz Hareketsiz

7N 6N 4N 4N

Hareket yonu g
- Hareketsiz

SN 5N 3N 8N

Hareket yon




6. Asagidaki hikayeyi okuduktan sonra sorulan cevaplayalim.

Tiim yil calisip, basarili bir donem geciren Beyza yaz tatilini gecirmek iizere istanbul’a gidecekti. Bu
yuzden ici icine sigmiyor ve karne alacagl guniu heyecanla bekliyordu. Nihayet karne glini gelmisti.
Ogretmeni, masanin iizerinde duran karnelere bakt. “Evet, bekledigimiz giin geldi, tatil bashyor. Tatil-
de eksiklerimizi tamamlayalim”dedi. Ardindan duvardaki saate bakt ve ““zaman geldi”’ dedi. Masaya
dogru yirudu ve masayi kendine dogru biraz hareket ettirdi. Herkes karnesini alip birbiri ile vedalash.

Zilin calmasina bir dakika kalmist. Beyza saatin saniyesinin hareketini gozlemledi. Sonunda son ders

zili calmist.

Evde ailesi yola ¢ikmak igin hazirlaniyordu. Beyza, dolabin istiinde duran bavulunu indirdi. Esyala-

rini 6zenle yerlestirdi. Ertesi sabah arabalarina binerek yola giktilar. Cok gegmeden babasi ani bir frenle
arabayi durdurdu. Clinki evin kapisini kilitlemeyi unutmustu. Sehirlerarasi yol boyunca siirat_goster-

gesinin 90 km/h’i hi¢ gegmedigini fark etti. Birkag saat sonra gorkemli yapisiyla adeta onlari karsilama-
ya hazirlanan Bogazigi Koprisi gorinmiusti. Kopriden gecerken hizlanan sirat teknelerinin birbiri ile
yaristigini fark etti. Daha sonra basini gékyuziine kaldirdi ve parasiitle gokyiiziinde yavaslayan birini
gordii. ilk defa gordiigii bu manzara karsisinda hayranhigini gizleyemedi. Artik yolculuk sona ermis ve

halasinin evi gorinmusti. Sevingle elindeki ucan balonu birakarak yanlarina kostu. Kucaklastilar ve hos
bir tatil baslamis oldu.

a) Hikayede alti cizili durumlardaki hareketleri dikkate alarak tablodaki uygun kategoriye kaydediniz.

Dengelenmis kuvvetlerin etkisindedir. Dengelenmemis kuvvetlerin etkisindedir.

b) Dengelenmis kuvvetlerin etkisindeki cisimlerin hareket durumlarini agiklayalim.
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Etkinlik 2.5. Hangimiz daha suratli?

= Bir adet cetvel
- Kronometre

e Okulumuzun bahgesine cikalhim.
e Kosacagimiz mesafenin baslangi¢ ve bitis cizgilerini isaretleyelim.
- Bu mesafe 50 m ya da 100 m olabilir.

- Hangi arkadasimizin en suratli olacagini tahmin edelim.

e Tahminimizin gerekgelerini yazalim.

* Sonra her 6grenci icin bu mesafeyi kosma slresini kronometre yardimiyla dlgelim ve tabloya
kaydedelim.

* Her 6grencinin kendi suratini kendisinin hesaplamasina 6zen gosterelim.
* Kendi slratimizle arkadaslarimizin stratlerini karsilastiralim.
» Karsilastirma sonucunda sinifimizin en stratli 6grencisini bulalim.

e Tahminimizle gézlemimiz uyumlu mu? Aciklayalim.

Ogrenci Mesafe (m) Zaman (s) Siirat (m/s)

1

2
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Suratleri hesaplayalim

Asagida tanimlanmis hareketlerin siiratlerini bulalim.

Hareketli Alinan Yol Gegen zaman

Araba

Atlet

Yiik treni

(ita

Ucak
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Nasil bir yol izleyelim?
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Ogrendiklerimizi degerlendirelim

1. Asagidaki 6rnek olaylardan hangilerinde gézlem siresince sabit stratli hareket meydana gelmistir?
Once ilgili kutucugu isaretleyelim. Sonra da cevabimizin nedenini aciklayalim.

Olaylar Evet Hayir | Cevabimin nedeni

Hareket halindeki bir tren igin-
de bulunan bir yolcu, her 5 sani-
yede bir yol kenarinda bir elekt-
rik diregi goriuyor

Sehir icinde belediye otoblisin-
de yolculuk yapan yolcular her
1 km de bir otobis durag ile
karsilasiyor.

Bir kus gozlemcisi darbinu ile
kuslan izlediginde bir dakika
boyunca kuslarin arasindaki
mesafenin degismedigini goz-
lemliyor.

100 metre kosusunda yarisma
boyunca sporcular arasindaki
mesafe slirekli degismektedir.

Bir maraton kosucusu, bir fut-
bol sahasinin etrafini 60 saniye-
de kosuyor.




2. Asagidaki grafikte bir kedinin belirli zaman araliklarinda aldigi yola iligskin bir siitun grafigi verilmistir.
Bu grafikten yararlanarak asagidaki sorulari cevaplayalim.

Alinan yol (m)

A
25
20 _ —>
/
~
15 -z '
o~
//
oF . /
P
/
5 o
”
y 0 2 3 S 8 s » Zaman (s)

a) Kedi, hangi zaman araliklarinda esit yol almistir? Neden?

b) Kedi, hangi zaman araliklarinda esit siirata sahiptir?

¢) Kedi boyle hareket etmeye devam ederse, 20. saniyedeki stirati ve aldigi toplam yol hakkinda ne
soyleyebilirsiniz? Hesaplayalim.




e Yigit

* Ayse

e Tugba |

* Beyza | _'i‘

Parkta oyun oynayan Ali, Yigit, Ayse, Tugba ve Beyza farkli uzakhklardan belirledikleri bir noktaya
kadar yaris yapmaya karar veriyorlar. Her birinin bulundugu yer ve aldiklari yollar kroki Gizerinde gos-
terilmistir. Sabit stratle kosan bu arkadaslarla ilgili olarak asagidaki sorular cevaplayalim (Bolmeler
esit aralikhdir ve karenin bir kenari 3 m’ye karsilik gelmektedir). Belirlenen noktaya herkesin ayni anda
ulastiklarini diistinerek asagidaki sorulari cevaplayalim.

a) Bu verilerle her birinin stiratini bulabilir miyiz? Aciklayalim.

b) En stiratli kimdir? Cevabimizi nedenleri ile agiklayalim.

c¢) Bu arkadaslarin siratlerini siralayalim. Siralamay belirleyen iliskiyi aciklayalim. Sizce siratleri ayni
olanlar var midir? Bunu nasil buldugumuzu agiklayalim.

d) Yigit'in stiratinin 8 m/s olmasi durumunda, digerlerinin siratlerini bulabilir miyiz? Nasil?



4. Tugba ve arkadaslari 6gretmenin tahtaya cizdigi, bir hareketliye ait yol- zaman tablosuna bakarak
cesitli yorumlarda bulunuyorlar. Buna gére hangi 6grencinin yorumu yanhstr?

Zaman (h) 0 2 4 6 8 10
Alinan yol
0 50 100 150 200 250
(km)

Cisim harekete basla-

Cisim her 2 saat diktan 13 saat sonra
icinde 50 km yol 300 km yol almistir.
almistir.
Yigit

o3
Q)

fad

Cisim sabit siiratli

Cismin slrati 25 hareket yapmistir.
km/h’tir.
Tugba
Yunus
)
Cevabimizin nedenini agiklayalim.
5.
Zaman (h) 0 1 2 3 4 5

Alinan yol (km) 0 8 16 16 24 28




Basar’in, bisikletini stirerken yaptigi harekete ait yol- zaman tablosu yukaridaki gibidir. Buna gore;
a) Basar’in hareketinin yol-zaman grafigini gizelim ve yorumlayalim.
Yol (m)

A
a5

35 |-

30

20

15

10

0 1 2 3 4 B s > Zaman (s)

b) 2. ve 3. saniyelerde zaman ilerlemesine ragmen Basar neden yol almamistir?

d)Basar’in hareketinin stirat-zaman grafigini cizelim ve yorumlayalim.

Surat (m/s)

A
9

5 - = . . = ——» Zaman (s)



6. Tugba, Mehmet ve Ayse, Ankara’dan Konya'ya farkl araclarla seyahat ediyorlar. Tugba ve arkadas-
larinin bindikleri sabit siiratle hareket eden araclara ait yol-zaman grafigi asagidaki gibidir. Buna goére;

Alinan yol (km)

A
240
180
T M A
120 —
60 —T
L=
» Zaman (h)

g 1 2 3 4 5 B 7

a) Tugba ve arkadaslarinin bindigi araglarin stratlerine ait stitun grafigini gizelim.
Surat (km/h)

A

P Zaman (h)

b) Cizdigimiz sttun grafigine gore, hangisinin bindigi ara¢ ayni yolu digerlerinden daha fazla slirede
gitmistir? Cevabimizin nedenini aciklayalim.

c) Cizdigimiz stitun grafigine gore, hangisinin bindigi arac esit zaman araliklarinda digerlerinden daha

fazla yol alir? Aciklayalim.



7. Asagida birbirini kovalayan iki kediye ait stiirat zaman grafigi ve aldiklar yolu gosteren dogru pargasi
verilmistir.

Strat (m/s)
A
40
30
20 L
10 B

0 5 10 15 20 25 30 35> Zaman{s]

B C D E G
I I I | | | |
Tekir Boncuk
0 20m 60m

Tekir ve Boncuk ayni anda sabit suiratle kosmaya basliyorlar. Bu verilere gore asagidaki sorulan
cevaplayalim (Noktalar arasi mesafeler esittir).

a) Kediler harekete basladiktan kag saniye sonra Tekir Boncuk’u yakalar? Agiklayalim.

b) Tekir Boncuk’u yakaladiginda, Boncuk kag metre yol almistir ve hangi noktaya ulasmistir?

c)Tekir’'in D noktasina gelmesi kag saniye stirmustir?



d) Boncuk ve Tekir'e ait bu hareketlerin yol-zaman grafigini cizelim. Olgeklendirmeyi verilere uygun
yapmaya dikkat edelim.

Alinan yol (m)

A

) Zaman (s)

8. Bisikletimizle sabit stratli bir hareket yapmak istersek ne yapmaliyiz? Hareketin sabit siratli oldugu-
nu, hangi arac-gerecleri kullanarak ispatlayabiliriz?
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