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'HRNVLULERQXNOH+ QV$ DH NLOHRJ LQIDE R OFAGHL &
NRPSOHNVQD MR MIREOHNXQDVOMHGAX DL QMR UPDWUMEQD ]D
IXQNFLRQLUDQMH VYLK I8 YUK QRYIDRG] R LWHOMVNLK
QMLKRYLKDRMRPDRP SUR FHWDQUDHSURMXDSREABPBW Lp N H
LQIRUPDFLMH D GLMHORYL '1$ NRML QRIVH YDDWMXBMH GG L
HXNDULRWVNLP RUJDQL]JPLPD NDR WR VX ELOMNH &LYR
VPMHAWHQD X VWD QLPYQRNM IMHRWID GLMWHEQRY® QLMISURN
RGYRMHQD RG FLWRSOD]PH\ OWRHGHOLGR R VRWIRMWGHL KRPRM QL

JRGLQH D LVWUD&LYDpL NRML VX ]DVOX&QL ]D WR \
1IMLKRY UDG MH RYLVIOR KR [DDWQYVALHY@IONWDX ENRMXpXMXiL
&K DU JD @D
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SULODJRYHQLML ]D NRMX YSRMHW XRR U RDWEHRIUNREERD QB G
DQDOLJLUDQD WXY IGRFV X GERIIWNDP XEFD VL OLKEXPD QL X]RUDN +H/
VWDQLFH X GYLMH[NRQF ROQWVYWFR/MDLUDQD '1$ YL]XDOL]L
SULPMHQRRW WQRDBDBRIQRP JHOX
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*RGLQD NRMD MH ELOD ]RVWWD R &DY XQWIHQ N VNRELQH N
AYLFDUVNL NHPLPIDHV Y HHWGEWUYEKGHQWLILFLUDR AQXNOH
ELMHOLK NUYQLK JUQDFD .DVQLMH MH WHUPLQ AQXNOHL
QD NUDMX X AGHRN VHOLEBXGR [ OHIHQ\FMX WRYRJ RWNULGD
QDVWDYLOL V LVWUDALYDQMHP NHPLMVNH SULURGH PR
JODQVWYHQLND WMH EQR 3BWRWEXELRNHPLpDU /HYHQH MH
NHPLML ELRORANLK PR ORIGXQOHUGBHG®MBIRH QXNOHLQVNH N
VDVWRMH RG QL]D QXNOHRWLGD WH VH VYDNL QXNOHRW
PROHNXOH &HUHUD L 6/RAMJBRHPR K NKSLRWMNULOR GD VX (
SRYH]DQL X LVWRP UHGX GD VH '1$ VDVWRML RG QL]D
NRPSRQHQWH IRAMMWHRNNMXSLEORIH L MHGQH 280 NRML
WRJD RGUHGLOH VHKJRHLMR\VEXERELPALKDED]D D WR VX SX
SULKYDWS$O/® GDAL DGHQLQ $ J&DIQWEPL@FLWRI]LQ

(UZLXDUJDII MH SURALULR /HYY 6 @WRDYO M B GV W WXNWXDIM X'
RWYRULR SXW :DWVRQXMH SSRWVWWERY IBKINVYRMH SUDYLOR C
SXULQD $* L XNXSQD NROLPLQD SLLMPNIGILID : BWA RIRRAYF
&ULFNBYRRJ SUDYLOQRJ PRGHOD VWUXNWXUHMHS$E LAPRG

JRGLEH.NDIMHJIRYRPVRORSBULEKDVHOLIR Y R 8D DNRXDIHR
VX QDSLVDOL 5RVDOLQG:LWNDIQNWOLQ ON IO@XULLFHUDQNOLQ
UHQWJINOQMMMDORJUDILMH VQLPDOL SERVMR@/INUDLHQHSPRIH®
PRGHOD VWUXMWWXXIH/HXMR&GLOQHNH SURPMHQH DOL VX GF
RELOMHAMD RBGHDOQL SROLQXNOHRWLGQL ODQFL ]JDPRW
VXSURWQLP VPMHURNIDIVQH GRNIRVQRFH QDOD]H VH QD YD
D SXNHQVSLULPLGLQVNH ED]JH X XQXWUD&aQMRVWL ED]F
D PHYyXVREQR VX UD]PDNQXWH c WH VH VWUXNWXUD S|
RNUHWX QDOD]L SDURYD ED]D L SRVWRWRPWRHW D¥]|LYNRIM @ |
c> @
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1XNOHLQVNH NLVHOLQH QRVH LQVWRUWP IFFH®IXHXJR BE UND
GUXJX WH RB YEOWRRIHEURMD SRXNIDHRWLGXMNBHR %G DR
SRYH]DQ HVWHUVNRP YH]RP V MHGQRMNQOR]|YEOH NNGDLY
'1$ VX GHRNVLDGHQR]LQ GHRNVLJYDQR]LQ GHRNVLFLWL
MHGLQLFH NBWWRMH RG ED]HHGRN@MHV QG BB WG X& ODQF
NLVHOLQH QRVL JHQHWLpPNX LQIRUPDFLMXQDFXHNIRMD SRI
VWUXNWXU@ X XORJIX



parovi baza

parovi baza

'ﬁ ® fosfat > R dugikove
'{ (") secer B =mm boze
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2NRVQLFD QXNOHLQPONND/MLWDOMVDRIML RG QL]D &HUHL
IRVIRGLHVWHUVXLPPRRMWRRALIFRDG LH VW H UV NQDPRIV &/R YMH
KLGURNVLOQD VNXSLQD &HHMWWB XL M GQREDQIRNA BI\R RS XV
YHDQD QLGURNVLOQX VNXSLQX VXVMHGQRJ &HUHUD 1H
PRVWD RGELMD QXNOMHRNW@GEDUHBRIHQVH VEKLFEERBH]WRJID I
PDQMH RVMHWOMLYH QD KLO5 WER OV HX RREG) FOVONDD OMRKMIHR/ YL ML
SRKUDQMHQH X QXNOHLQVNLP NLVHOLQDPD ELWQD MH F
RGVXWBERBWRNVLOBNHYMXRSIDMHGQR GRSULQRVL VWDELO
VWRJID MH 'IBLEBR QXHNOHL QIS MNQWBAEIRIXPE PIHE E $
QRVLW HIOMUEFWLPNH LQIRGPOMLEHM P WYW.PQLFDPD L PQR
2NRVQLFD MHLQB S&RP PKARMHLQVNH NLVHOLQHJ BRED]H V
GUXJRJ PRORFRHVMDIODHQWQRM VWUXNWXUL '1$ L 51$ SRVWR
XPMHVWR GHRNVLULER]H dHGHU UMBR DV D VAV R UDH ML [XHP M
>@



OHWRGH '1$ DQDOL]H

/IDQpDQD UHDNFLMB&SRIOQBEODARERVBEGDFWLRQ

/IDQpDQD UHDNFLMB&SRBLRREDJRMHQD ODERUDWRULM\
NRULVWL ]D XPQRADYDQMH VSHELNDRQLIOKWM REABM B [PONRG L'W 9
GRYROMQR FLGMBBhRRNDS$GD® VH PRAHQBIQD O DMIMDMKY MH
RWNULR L RSLVDR P®&WRKPR)RNFOWDP'V$H EH] NORQLUDQMD
NR@UPLLI$S =D WR RWNBGLOHIKRELRIIREHORYX QDJUDGX
PHWRGD MH L]YUALOD SUHVXGQL XVEMRORBRENIQD PHILRM
JODQVWYHQLP LVWUDALYDQMLPD D RVREOQRRWLGARY R B MNHR
SUHSR]QD@RVWIWUHRHWRGH X UD]YRMX GLMDJQRVWLpPNLY}
YLUXVRORJLML GLMDJQRVWLFL QDVOMHGQLK EROHVWL
UDIHQMX WHUDSLMD 7 RMGRRHIR WBH QR UALNWDRLSIL MXODERUDV
MH RVRELWMHNRMHVERWUHEQD PDOD NR®HMRGDLMH EQRI
MHIWLQD L MHGQRVW DR @D M p]H RiJH WRARMDREBMDHDIGER QD | H

35 MH ODQpPpDQD UHDNFLMD X NRMRM X\PH) REAHDET DQ M. R
GRELY®GQIMHH NRSLMH ]JDWLP pHWLULQXDURQRP XIG YARD/NRU X
SRVWLA&H VH SULPMHQRPNRSIHFVH p@DK YIURE BRODP HUD ] |
SULPMHI@MXRGHL P H U D BIR NFOMDIDNBIDR®L P HDMW R SOLQVNL VWD
AWR MH S|DISGRYRBMOGMHNRML XNOMXPKAMR B/UHPEMIIQXV X U F
GHQDWXULUDQMYDMDQMH OME]L@EDYUMWL VYRMX IXQNF
XPQRALOH '1$ SROLPHLRYHWQEMEUNDYMIREM EORNRYH QXN
NRML VH VDVWRMHJIROG QL®DQL*Q FLWRILGRS5 &RIpHW.QLOHD V
NUDWNL GLMHORYL MHG QRMGRODHOR K5 DMPRVS B BAXX 5 MH MaQ MH
NRSLUDWL > @

2VQRYQL NRUDFL 3&5 DQDOL]JHURXLWIBQGNNWD @RB HA b
GHQDWXKDHDFGUMOMHS OMLIYQWHND '1$ B GRIQRPFNRDDNX V
'1$ GHQDWXULUD WSHIRS N UDRNKILPD P D f& 8 GUXJRP NI
VOMHSOMLYDEOMD SEED\SQMHP NRUDNR GG&RE VIQRD OLPW H]L
QRYL ODQFL '1$ X VOLMHGHUHP FLNOXVX SUHGVWDYOMD
'1$ %URM '1$ PROHNMRIFLNOXVX XSWRPWORPLWB PRSHUDW
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1- razdvajanje lanaca DNA
2- hibridizacija
3- sinteza DNA (elongacija)

6OLND /DQpDQD UHDNFLMD SROLPHUD]RF
BUHX]HWR L SBI@DJRYHQR L]

*HBBOHNWURIRUH]D

*HO HOHNWUHRWHKHIDNB NFMWDL VYVPPBSBYRNFMPQWNXOD SRSX\
51$ L SURWHWEBHOMX YHOLpLQH L QDERMD 2YD WHKQLNTEL
NRML VDGUAL PROHNXOH RG LQWHUH®BN XOHWHP 5@ MWR YYDH
JHO X UD]OLpLWLP VPMHURYLPD LOL UD]OLpPLWLP EU]JLQDF
*HO HOHNWURIBUWHBRGEMHPREXBALRLD VYH '1$ PROHNX
LVWX NROLPpLQX QDERMD SR PDVL V3R VWIWRRNMNMD JIDYURMB LY |
SROLDNUX@DPLGQL

1IDMMHGQRVWDY QL MDRN®DKRUQ | R QINRNIMD QRH RBXELRDLRIAH Q L O |
GLSORPVNRYORBSXR VM H U XL NRYMKQIRGHOWH Q V N R X DN\VL \QHDD ILQD
HOHNWUR IR UH]&DWIs REDAMDNAIML QDpLQ RGYDMDQMD L D
VNXSH NHPINDNOLWMRIRUH]D VH SURYRGL ]JERJ HOHNWUL
SURYRYyHQMD HOHNWULPQRJ QDSRQD SUL pHPRJI BROMRV
NRML RWGIHEORLGERIHXYSRVWDYOMMDRREVIVULD G IOMHHINQWUR b Q
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PROHNXOH '1$ SUROD]H NUR] JHO SUHPDERBERULWXKWIRNM |
QHJDWLYQRJ QDERMD PROHNXOD /LQH®X\WXMXRPDUHAKX RIS G
PROHNX®@®D SROBH @

'HWHNFLMD VH UDGL SULPMHQRP IOXRUHVFHQWQLK LQV
NRML MH HVBLBHBRPRG EXGXiL GD MH YUOR RSDVQD WYDU
'1$ YUSFH VH PRJX YLGMHWL SRYCH @%H NYOWHDMORPRWKX & HW
.DNR EL PRJOL DQDOL]JLUDWL GRELYHQH UH]XOWDWH HOHI
'1$ VWDQGDUGL NRML VH QDMpH&EUH QDQRVH X SUYX L ]D
VSHFLILPQL WRPQR RGUHVHQH WH Q RELLQ/NW HL $ DV R BRMHHG WD
GRELYHQLK QHSR]QDWEK @ SR]QDWLK X]JRUDND

6<%5 VDIH SRYHUDYD RVMHWOMLYRVW VPDQMHIQMHP QI
PDQMH MPQAWHHWDIXUQR YH&H ]D '1$ WH GRELYHQL NRPSO
PO QP L HPLWLUD pHOHQRPRIDMHWEHRI VH NRULVWL ND
]D SUHSRIQMH '1$ X DIJDUR]Q@P JHORYLPD

$JDURMODLNDMH SURpPLEUHQL SROLVDKDULG GRELYHQ L]
XSRWUHEOMDYD ]D ERQ@WXRVGHSYBSDEDWXMHURWMD MH Xp
RWRSLQL 8] DJDUR]X DJDU VDGUAL L GUXJH NRPSRQHOQ\
VNXSLQH NRMH X QHXWUDOQRP L OXa8QDWRP PHGLMX Gl
RWDSDOD SUHPD QHJIRVMWRNRIM YH@H NYWWRVEL DJDUR]H UD]C
UD]JOLNXMX X WHPSHUDWXUL WDOL&WDS WLDPNI) LS HRHNW B |
> @

6OLNDHPLMVND VWUXNWXUD MHGLQLFD D@&@UR]JH L VW



$JDUR]QL JHKD QPHOWHPHYRGHQH RWRSLQH DJDUR]H N
ELMHORJ SUDKD DJDUR]JH X NLSXURM YRGL 9HULQD DJDU
DJDUR]JH OROHNXOH VH X JHOX XPUHADYDMX L QDVWDMX
SUL KODYHQMKPQ®OLRBORYHPD MHGLQLFD DJDUR]H QDVW
X]YRMQLFRP 8 SRUDPD L]PHyX SROLPHUQLK YODNDQD
QDVWDMH JHO 9HOLpPLQD SRUD X JHOX RYLVL R NRQFHQW
X LPXQRHOHNWWHSBUBFLML YHOLNLK PHRIOpHIN XUWDIDG N R M\ PYDH |

QP @

$SDUDWXUD SULEWDMHQRDYWRRLFRG NDOXSD ]D L]OLM}
JHORYD NDGH X NRMX VH XOLMHYD SXIHU L XURQ®&MD IRL
G&HSLUH ]D QDQRAHQMH X]RUDND NRMID]\OX plIRW PK. UDHEO M
] X E D @
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6OLNBSDUDWXUD JHO HOHNWURIRUH]H
SUHX]JHWR L SUL@ODJIJRYHQR L]

'1$ VHNYHQFLUDQMH

'1$ VHNYHQF L®& DD MH VRO L M K GED IDPNDOBIGRMWQGE® JYD QL
L WLPLQ X HBOHNXOL$ L 51% VH RGUHYyXMH VOLMHG Q.
EMHODQpPHYLQD UHGR\WQ)LSIWBBY O PRYRMRX HIO LRIDN HULMD O F
NUDWNRJ GLMHOD '1$ MH 3UHRPDMIQDQ R HNDFQ/QARRVEM DY R RH V W
SURPLMHQMHQRJ LOL QHIXQN EGRQ DID@HRW VINRRWSR QP HIi D
VHNYHQFD MH YD&QD ]D RWNULYDQMH WAGDQMXWP FLBH
VHNYHQFLUDQMX MH SRVWDOR QHRSKRGQREI[ROWR &WHO M
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SURFHWHDD SIMH®MHQLP SRGHWRM&B®MDN@PRVWLpPND LOL |
LVWUDALYDQMD

OHWRGH VHNYHQFLUBIQWEHUWK PGB E6H RANDQI HUHW R C
SLURVHNYHQFLUDQMH L *L®EPWSRYRHWRGDP RPRJIXiUXMH
REOIMHAHQH VHNYHBQFRRPR$IX OXSIOFHRWILGRI NHPLMVNRJ
.RULVWH VH NHPLNDOLMH NRMH PLMHQMMDMXG LR DXNADLDY@\
RELOMHAHQL IUDJPHQWL VH RGYDMDMX 9DXBRIOLDM®
DXWRUDGLRDIPOLBRIRNVL PHWRGD MH VHNYHQFLUDQMH
VLQWH]H '1$ VHNYHQFH 3LURVHNYHQFLUDQMH RPRJXI
VLQWH]RP '1$ VHNYHQFH =DGQMD PHWRGD MH VHNYHQFL
SULQFLSX LGHQWLILND FIHWH HIHFSR [@D WWHH PH O MYD WILLEPU L G L
ROLJRQXNOHRW*@QLP SUREDPD

&LOM LVWUDALYDQMD

&LOM RYRJ GLSORPVNRJ UDGD MH LVSLWDWL RVMHWC
SULPMNQRVWLPQRJ 89 9,6 VSHNWURIRWRPHWUD L 1DQRIRW
SULODJRYHQLML 1D NRMX YUVWX X]RUND L NRO



0$7(5,-$/, , 0(72'(



ODWHULMDOL

, VSLWLYDQL PDWHULMDO

8 RYRP UDGX LVWUDALY D Q I L\ORVDOAYH WAV 1 &% M/ HEG\W O N D N
2FLPXEDVLOLBXPPDQL XRUIDIN VWDQLFH X]JRMHQH X VWD«
NRQFHQWUDFNVMWDPD[ VW P/

%RVLOMRNWH PLULVQ@DPHOMOWRIDREOLND D OLVWRYL VX
ERMHR]QDW MH X NXKLQMDPD WDOLMDQVNH L MXJRLVWR]
VYLMHRWBYRML RNR &H]GHVHWDN YUVWD ERVLOMND NRMH
LPD VQDAQD DQWQRMNVXGIDNHYRYND DQWLWXPRUVND DQ\
VYRMNRMD QDVWDMX L] UD]JOLPLWLK V DRLVQRIRIDN DH KW O BIX
HXJH@R®H ERVLOMN CE BNRW NNENGRKNBHE DYQHW PR &H NRULVWLW
NRPHUFLMDELRRMDRRAW R MHORPRNKBSRGUXpMLPD JGMH VX
$QWLRNVLGDQVL &WLWH WLMHOR RG RAWHUHQMD X]JURN
VWDUMD®HFY L QDVWDQDN UDND GRMENR {DW MH R POR & B B
YLWDP%QL PDJQH]LMD D |]D XOMH E FO\RLGMMND XNHHS® N [L]JDXX
VX VW @Y

6LURYL RPFYRPBEDWMOUBERMNXMH SDG VLVWRDLPpWERHEHG GMWD WU
WOUNDVUHGQMRP HIHNWLYQRP GR]JRP RG PJ NJ 2YDM N
VH HXJHQROXMHHREORGNMHDQMWMWH® NDQDOD NDOFLMD
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+H/D VWNOQLNW XOMXGYRHFWWIDND Y UBW B L PBWSHDNLEG
VWDQLFHINNRBMLQORHP NRQWDQKNVPIQRREMOUPB SR +HQULHW
IDFNVOLND JRGLAQMRM &HQL NRMD MH XPUOD RI® WIHND Y
2WWR *¥]JBDMDR +H/D VWDQLBH VXV ODERIDMNRR UK MXUKJILP ]C
ALURP VYLMHWD NDNR EL LK NRURQWIXOS UX IV WRAWOLPL AN WS
RSVWDOH X XIYWWHRSBRYHWL WH VX SRVWDOH WHPHOM ]D
X PRGHUQRM: P HU®]PIRYXPBGQH SRSXODFLMH OMXGVNLK VW

SXWD SULMH VPUWL +H/D VWDQLFH LPDMX L]YDQUHGH
YULMBPHRWHLYLMHN VWDQBPH RS WVRIVIVPIQLF® SUHREUDAH
JHQVNRP PXWDFIRMRRQERDOK® SRMNDNWDNVEHWHDWRE NURF
SRVWRML QLW '1$WHROEPWRIMQDYHY PDOR VNUDWL VYDNL ¢
SRGMHOL .DNR QRUPDOQH VWDQLFH SUROD]H VYRM &LYR
VYDNRP GLRERPRWBHK @GERNH QHVWDQX 1DWRIDQW RIDMWW D
SRpQH XPMUDBWMNH NDQFHURJHQH VWDQLFH VDGUAH HQ]I
L]JJUDYyXMH QMLKRYH WHORPHUH WDNR GD VW H QRPH PR IXF
MH VRIERVHD & Q M HEDP PEHHADNORQDp QRVW @ +H/D VWDQLFD
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"RQDV 6DON YLUROLVW 1DFLRQDOQH ]DNODGH ]D L
JRGEQKYDOMXMXiL +H/D VWDQLFDPD L QMLKRYRP EU]
]D OMXGVNH ERPBIY KRR HRG URXAG D QD

=QDQVWYHQLFL VX LK NRULVWLOL |D UD]YRM VWDQLp«
WH X SURXpDYDDMKXGIYNRJI+,IQRPD WXBEUNXKQWRRIQRY3ID E|
IX LQGXVWULMI@NR]PHWLNH
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.HPLNDOLMH L UHDJHQVL

.HPLNDOLMH L UHDJHQVL ]D LIRODFLMX JHQRPVNH '1$%
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R 07UBRO S+
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R PY SROELURMAOGRQ 3B3*WR/SDMEYL

R 1IHSRVUHGQR SULMH SRVWXSND L]GYDMDQMD G
GLWLRWOHBWRDA FXICRDORJ\ JUDGH

x 7THNXUL GXALN

X 'LNORUPHWDRD

X ,]JRSURSBWIROOR O

X HWDQRO

.HPLNDOLMH L UHDJHQVL ]D HOHNWURIRUH]X '"1$ X DJDI
> @

X 7%$( SXIHU [
R 0 7JUDFHWDW
R PO ('7$ S+
X 6<%5D8A'1$ IJIHHMONDXOQHQH 2UHJRQ 86%
X [ 7% SXIBD&<%5 VRPH
x $JDURPBD*0$ 86$%
X '1$ *HO /RDGLQJ) 7THURRKHU 6&,(17,),& 86%
X '1$ VWDQGDYWIOH®RZ5DQJIH '1$ /IDGGHU )HUPHQWDYV
X 0 ('7$ S+

, QVWUXPHQWL L SULERU

L QVWUXPHQWL

X 9RGHQD NMXPRABMW



X 6XVWDWRGRUDYQX HOHNWUR |RWH]XFB DRIDAURNIQRP JHC
X 7TUDQVLOXPLQDWRU Y YLNDHLWSLLOLNVINHED RWIDMDQ8 G X OM L Q H

x 3RODURLGINDRHPDQMH JHORYD

X &HQWULHXIBREQWULF 5

X 6SHNWURIBRWRPD&BYRU 3KDBSBF

Xx 1DQRIRWRRIG\N D W WYUWND ,03/(1

X ,]JYRAWUXMH &216257 9

SULERU

X OLNURSLSHWH

R I/ (SSHQGRUI
R I/ +LUVFKPDQQ
R P/ //* OLFURSLSHWWH

x 7TDULRQLN L WXpDN

X $QDOLWLpNDQD:JD10

X (SBIQGRUI HSUXYHWH

X 2GPMHUQH WLNYLFH

x /IDERUDWRULMVNH pD&aH
x TUEX3GDVWH SLSHWH

X *UDGXLUDQH SLSHWH

OHWRGH

, ]JRODFLMD JHQRPVNH '"1$ L] VWDQLFH X NXOWXUL Pl

, ]JYRUL NRML VH NRULVWH ]D LIRODFLMX '"1$ XNOMXp>
WNLYD NUYQH PUOMH VOLQH HSLWHOQH VWDQLFH XL
OHWRGRIODNFRRMIH VH NRULVWH VX SULODJRYHQH QD QDpLC
%LWQD MH L YHOLpPpLQD X]J]RUND WH MH OL X]RUDN VYMEL
UD]JJUDGQMRP WNLYD LOL VWDQLFD WH MH WDM SURFHV E
RG@RVUD]JJUDGQMBWRSIORYYZWRRALX D BQRVWHIGED]IX 6'6

SURWHLQD]D . MH HQ]JLP NRML FLMHSD SHSWLGQX YF
VNXSLQH KLGURIREQLK DPLQRNLVHOLQVNLK RVWDWDND
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awrR MHWH UH RQD SXQR EROMH GMHORYDWL X QMHJR
WHPSHUDWXUDPD WDNRYHU VH SRYHUDYD DNWLYQRVW S
NUHUOH L]PHYyY& 8YMHWL NDR &WR VX SRYLA4HQD WHPSHUL
GHQDWXJ JRD/¥FHMQ@DS 7LSLpQD NRQFHQWUDFLMBGUL NRMRM
—J P @

SRVWXSDN

8]JRMHQH +H/D VW HSLPHY MW B YWSHHQ W U IR X UIHUDD MD P L
WHPSHUDWEX ULRGINRP PLQXWD 1DNRQ FHNDR@LNEDLUD Q
LVWDORAHQH WWDPLBEH SAHHEDEDE D 'RWMDR 4PL SURWHLQD]H
WH LOQWXEULWDWE QDNRQ LQNXEDFPMHOGGRWRSLIMH 1D&O
GREUR SWRPRMBIEDFHQWULIXJLUDWLD VRIEDRE WHMFRSRUQ W
VXSHUQDWDQWD SRPLMHADWL V MHG QD KL RH@RWD X PIKXQ R DIV
PLQ QD R REQBIWIWL VXSHUQDWDQW L WDORJ RS
KODGQLP HWDQRORP SFRRRGY DOLSIX MV L I MVOREREBID Q X
VREQRM WHPSHUM WX SKXIHUWRWRSDL NUDMX SURYMHULWL NY
HOHNWURIRUH]JRP X DJDUR]JQRP JHOX L LIPMHULWL NRQFH

,JRODFLMD JHQRPVNH '1$ L] ELOMQRJ WNLYD

SRVWXSDN

SVLWQLWPDRIHIMQIPO GUREONHORIBWPXODQVNRP WDUL
PLNURSLDVYWDORRMHYDQMH WHNXR QENGIBILISKPHUVNH RWRSL
]JD LIGYDMDQMH '1$ L KRPRJH® LR UWDNW XVFELNNUIIRRSH S/WNKLYOHRAP
IONXELUDWL f&VO[WS BYUH P H Q R NALLHMFBLINGUNRAH S 'BR)GYCHAMH
—/ SORUPHWDQD L ODJD@RWSURPILMDIDWULWH f§J L
6BXSHUQDWDQW -SULEWBSQRDWL X pLVWRRGPMNYRHSUXYHW
YROXPHQD L]RSURPIDGROWL RNUHWDQMHP L RYRWDYLWL
1IDNRQ RGUHVHQRIWWIHRPIOQODBUL  fEJBXSHUQAWMOWR SD
XNORIBEWDIWL WDORJ GRGDYDQMHE@W WP/ XW LIMBIN@ROD RLQ S

[J Lf& D NUDMEMLYR RGOLWL HWDQRO B-/WWDEDRJI RVX.
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3URYMHULWL NYDOLWHWX L]JROLUDQH IO X OH NIVYWRINR HRIW
NRQFHQW@DFLMX

$IJDUR]QD JHO HOHNWURIRUH]D

SRVWXSDN

3ULSUHPIWQ@ GRGIDWDHRPRJIDURJHY XSXIRWRSLQD VH ]DW
JDJULWIEDRY FUHQMD X P LN URWDROW RWL NeWEIAM. B IRMNHDYRRSR. ] G M H C
NDNR RWRSLQD QBGBLVIH KRIMRSII D Wil USLIVRAMMVEAR PQ M H&D
RWRSLOL VYL NSYNRWBONURYMWIRJH QLVX RWRSLOL SRWUH
SRQRYYWIGRN VH VDY VOBWHSRNGPAVRW BBNRML (H RWRSL
RERMLWL X EO DJRW®IDRNDED G MENOX AERBVWKOND GIUIF XDGLFX VD
JHORPNSRWBIYHADOM D DUDILEML JHO VRIOWMHIRL RV VY.L
]JDAWLIH@LMYXRP IROLMRHAUWR &HV X h MGINVROD. W R QW HIHROM. R/ P D
XW MH PD NIBl P

6OLND,JUDGD DJDUR]JQRJ JHOD
3UHX]HW@ L]

1IDNRQ &WR VH JHO SROLPHUL]JLUDR pHAD\OREQORALTDG L
ND®LEIDUR]QL WH G UWHYB®HNW UR | R WH X $VSIXVHUX®D SUHNU
JHOA$ X]JRUFL VH SRPLMB AQDMMXR UHERMRD HQIM D p&Q VH
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VWDYL —/ ERMH L —/ X]JRUND OD3IXNOHREZSBRMIHVHSNRUL
IDGHDQLMHWIPDUNHUD X SUYX MD@DRXMBIX)BIHRQ WRJID VH

.DGD QVXQHVHIQ X]RUFWAJBWYRUD HOHNWQQRIRWRMWR N VR
RG 9 X SHULRGXVR'GI GPNQ/H QDUDQpPDVWD ERMD QH SULE
DALFH VD X]RUFLPD PRUDMX ELWL QD VWUDQL DQRGH |

NUHWDOH SUHMHRNRMIWRGIHQH HOHNWWOIWUHRPREO XRWR
VQLPDQMH DJDUR]QLK JHORYD

6OLND.RULAWHQD DJDUR]QD JHO HOHNWURIRU

2GUHYLYDQMH NRQFHQWUDFLMH '1$ SRPRUX 1DQRIR

I1DQRIRWRPHWDU MH VYHREXKYDWDQ ]D UD]JOLpLWH VSH
ODERUDWWHPMRMXDUDVSRORALYLK PHWRGD ]D SRMHGLQD
PMHUHQMD NRQFHQWUDFLMH RGUHYLYDQMD VWDQGDUG
NLQHWLNRP NRULVQLN PRaH VWYRULWL VYH YUVWH SULC



IDQRVMRPHNVODWH 3 XNOMXpXIMH&DQWHX UL XE P VH RVL
KRPRIJHQRVW DNRORML YROXPHQ NRML VH PRaH NRULVWLYV

=DGQML RBUDUWLNUHFH]GWOMDQMH R® BOROUD KE]BYDM Q=M D
LVWUDALY D QNI BWR W QWE@RX MLVWRUX L NRQFHQWUDFLMX
DSVRUSFLMH XOWUD O2PXENRDMW RH JNPPHOMID D SURFM}
$ 8 '1$ DSVRUELUD JRWRYR GYRVQHXNRB LEH QD
FLOMDQL RPMHUWNRIMEDR XJRUNX ]DRVWDOR SURWHLQD R(
DSVRUEDQFLMH QD QP EXGXiL GD MH WR SLN ]D DSVR
PDOL XpLQDN QD DSVRUEDQFLMX QD QP WDNR GD iiH R
2VLP YDO®HQGXRG QP SURWHLQL DSVRUELUDMX L QD
WDNRYHU PR&H NRULVWLWL |D RGUHYLYDQMH RQHpPLEUHQ
PHVWR MHU QD QP DSVRUBL@D L SXIHU NDR aWR MH 7U

1DQRIRWRWPHIWDRMHUL DQDQLP GXOMLQDPD L QP
DSVRUSFLMVNL VSHNWPH®XMRRPXWVNL UDpXQD NRQFHQWUI
NDR QJ —/ QJ —/ @—J PO

.RQFHQWUDFLMD '1$ VH RGUHYyXMH SRPRUX MHGQDGAEH

Flis $ [ —JP/I[ @
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2GUHYyLYDQMH NRQFHQWUD®%,I6MHS HI$ WSRPIRWKRPH W U D

89 VSHNW UR SRMW R B HDADD Q DMHO 8§ RUVMBERID @ MHJRYH [QDpD
WRPQRVW MHGQRVWDYQRVW L GXJRWUDQRRYW S KO BWUDO
ALULQX SRMDVD WH WD WRPQRVW YDOQH GXOMIMOH UH]X
VSHNWUD DSYBWEPKRELWSHNWURIRWRPHWDU ]JDELOMHALW
NRMRM MH GR4A0OR GR DSVRUEDQFLI8H INDRDIN R HDWHO@R ND &
89 9,6 VSHNWURVNRSLMH MH GD VH SURODVNRP 89 9,6 ]
DSVRUELUD D GLR SUROD]L 8 NUDWNRP YUHPHQX VSHN
QD GHWHNWRUX UHJLVWULRM YIDVQXX EX OVRY SEPMB U LL R
DSVRWE JUDpHQMH QD3}L&D VH NURPRIRU

9LGOMLYR SRGUXpMH VSHNWUD REXKYDuUD IRWRQH HQHU
SRGUXpMH QP IRWRQH HQHUJLMH RG NFDO PRO

.RQFHQWUDFLMD '8 Xp S/IBHRWURIRWRPHWUD VH UDpPXQ
QDQRIRWRPHWUD SUHNR MHGQDGAEH

Flis $ [ —JP/I[ @
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2GUHYLYDQMH NRQFHRPWRUR FIDMHRIBWRPHWUD
,JPMHUHQH NRQFHQWUDPGQRWQR PNY\DWRWMHWDIROLUDQH

IDQRIRWRPHWUD SULND]DQH VX X WDEOLFL

7DEOLRIDFHQWUDFLMD '1$ RGUHYHQD PMHUHQMHP QD 1DQ
QP WRHILFRUMH@MRMYL L]QRVL
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%RVLOMDN
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2GUHYyLYDQMH NRQFRPWRUBDBSMHSHMSWURIRWRPHWUD

,JPMHUHQH NRQFHQWGHDRWIR Lh N\\DRL HYRDD LY, BQH '1$
VSHNWURIRWRPHWUD SULND]DQH VX X WDEOLFL

7DEOLRIMFHQWUDFLMD '1$ RGUHYyH @ D/ PHINW H RSIRKFR © B 819
YDOQRMRGX QW LYRH I LFLMH @WRMIMO QR VL
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OMHUHQMWMHG6VVEHNWURIRWRPHWURP SURYHGHQR MH QD W!
QP 3URNDVQRVWL DSVRUEDQFLMH R YDOQRM]BXOMLQL

SULND]DQ MH RDSVDONB]LL RYLVQRVWL SWILLQRVSWDLOHD |® QLM
VOLNDPD
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$IJDUR]QBOIHHNOWURIRUH]D

1DNRQ SURYHGHQH D IPWHRIH B LI]HNDHRICHMNMEOERO L N D

6OLND3ULND] YL]XDOL]LY DOMN RPRIDLYUEGIHVND DIDUR]QH JH
D X]JRUDN ERVLOMND E X]JRUDN ERVLOM®D PF GH/D V
+H/D VWDQLFH NRQFW® VWUV DH L MWYIHDGERISQXEY MHPD N D
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SXULQVNH L SLULPLGLQVNH ED]J]H DSVRUELUDMX VYLME
YULMHGQRVW § PMHUHQR X NLYHWL &QLULQH FP
GYRODQpPDQH '1%$ . ®® aWRPHMH YHUO VSRPHQXWRpXV@RILIND a(
'1$ VH PRaAH VSHNWURIRWRPHWULMVNL LVSLWDWL PMHU}

RPMHUD $ $ L $ $ yLVWD '1$ GDMH RPMHU $ $
ULMHGQRVW RPMHUD % MH SRNQYDWRI®EM SULVXWQRVWI
GRN VX YULMHGQRVWL YHUH RG SRRNEOWHGMNW BHUY XW Q

YHULQRP SRND]XMX GD MH X]JRUDN NRQWDPLQLUDQ V ]DR
NRULVWH X SURWRBROX HNVWUDNFLMH
.RQWDPRQRFRWDND V PDOLP RPQMURPHH VH LGHQWLI
LVSLWLYDQMHP FLMHORJ VSHNWUD QSU SRPRiX QDQRI
PRUD QX&QR SULND]JLYDWL QHNL SUREOHP 9UOR YLVRN |
SR]DGEQEIMMNRML HOLPQROHDEOBRVWRG@RPDMHYL NDGD VX
PLVWRUH XQXWDU JUDQISH. GDOMEGMRR WD SOREOBRE VHI

OR&H GRiUL GR SURPMHQD RPMHUD9,6 VSHQR URPRWR P3O
1DQRIRWRPHWUD 3URPMHQH NRMH VH PRRX IBNRD RGW W | QVRX
YDOQH SX@ MLQH

8]RUNH '1$ MH QDMEROMH pXYDWL VPU]JQXWH QD& MAD-NR Q
LJEMHJDYDWL RGPU]DYDQMIENROR PR VIR R R DY HQMD QAL M X
PLVWRiUX QDMEROMH MH RGUHVLYDWL QHSRVUHGQR QDNR

=D PMHUHQMH NRQFHQWUDFLMH '1$ SRPRRBX 1+B/QRFRUWNDP |
UD]JUMH BHRQMYPH |D PMHUHQMH NRQFHQWUDFLMH SRPRUX &
UDJULMHYHQL XJRUDN RGQRVQR —/3Y]RUNRRE P MHUE B W\
VH YHULQRP NRULVWWH W SIURFSXH VWD M M \VIBX R Y6R PU D PIBQMHX  \
NRULVWLOH SODVWLPQH NLYHWH NRMH QLVX ED& DGHNYD

YyLVWRUD $NRD MH GRELYHQD PNMH VSN B RQRMBRE HW U X
]JD ERVLOMDN GRN pLVWRHIQMHPMOQ DMHD GRERVR © B WADH
2PMHU ApLVWH '1$3 MBEWRP$SHRND]XMH GD VX EROML U

PMHWHP V 1DQRIRWRPWAVWRPH X]JRUND +H/D VWDQLFD W|

$ GRE IHPMW®I UH QMHIR QYR P DWW B R V H L
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yLVWRUD $ VH NRULVWL NDR GUXJD PMHUD pLVWRUH

RQHPpLAUHQARYWMHKIIRUN WUHEDR EL ELWGHMHAQRREL ELOR E

yLVWRUD $ GRELYHQD PMH® NQ NMNW SR RRWRKP 819V U D

]D ERVLOMDN WH L awd B NHHMOMMWAEDQ MAH X]RUDN GRYV

IDQRIRWRPHWDU L X RYRP VOXpDMX SRND]XMH EROMH Ul
L D ]D +H/D VWDQLFH L

$JDUR]QD JHO HOHNWURIRUH]D L]JROLUDQH '1$ QDGRSHX
RGUHYLYDQMHP NR @MDIVAFMELIWH NRULVWH ]D NYDQWLWI
WUHEDMX ELWL RELOMH&AHQL QD LVWL QDpLQ NDR L '1$
YL]XDOL]JLUDOD '1$ SRWUHEQD VX ERMHQMD V L@RHUNDO
GRELYHQRM YL]XDOX/H FRENMHWER FRRMGRRMUBD MHXSULVXW
X]RUN X

3R UH]XOWHDRMIEP [ U L B DN VWDWW R iSXQR EROM S RFARHIXH QM F
1DQRIRWRPHWUD D MHGDQ RG UD]JORJD MH PDOD NROLpL
,JUDPpXQDYDQMHP NRQFHQWUDFLMH SRPRUX L]JPMHUHQLK
NRQFHQWUDFLMD '1$ NRG PMHUHQMD SRPRUX 89 9,6 VSHN
MHGDQ RG QHGRVWDW D NPDRIQIR |RMWRR G M/ UMW VBINGD & PO |
GRNQLHS89 9,6 VSHNWIRQRWRER VEY® SXWD RNAW DV & UXH DA
RG UH]XOD@RVRVQRPHW U X
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1D WHPHOM ®REH XHWDWDMXpLWL GD MH 1DQRIRWRP}
RGUHYLYDQMH NRQFHQWUDFLMH '1$ 5D]JOR]L NRML W
YHUD NRQFHQWUDFLMD '1$

1HRGJRYDUDMXiL XYMHWL VNODGLAWHQMD XWMHpX
PMHUH@FMRQWBRFLMH '1$

30DVWLPQH NLYHWH QLVX DGHNYDWQH ]D PMHUHQMH
%ROMH UH]XOWDWH SRNDRG®K]RIRNID NERAENSHANADD Q L F L
ELOMNH GRVWD WH&NR L]JROLUDWL L SRVWXSDN MH
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30DQ SORpH

IXNOHLQVNH NLVHOLQH

'1$ GHRNVLULERQXNOHLQVND NLVHOLQD

GYRODQPDQD PROHNXOD
QXNOHRWLGL GHERMNWQDLERYH]DQL IRVIRGLHVWHUVNF
GXALPMH DGHQLQ JYDQLQ FLWR]LQ L WLPLQ

51$ ULERQXNOHLQVND NLVHOLQD

X MHGQRODQpPDQD PROHNXOD
X QXNOHRWLGXIUBREIRYH]DQL IRVIRGLHVWHUVNRP YH]
X GXaLPOMHM DGHQLQ JYDQLQ FLWR]LQ L XUDFLO
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SLULPLGLQL FLWR]JLQ & WLPLQ 7 L XUDFLO 8
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SRVWXSNRP NRML X VPLVOX PDWHULMDOD QH JDKWMHY
YODVWLWRM NXKLQML

S8NUDWNR SRVWXSDN L]JRODFLMH '1$ VH VDVWRML RG WUL

UYL NRUDN RHXPHWDRODHND QMH WNLR/DM RRYDN NGMEA DBW
NXKLQMVNRBHIDYWXHUX

1DNRQ WRJD VH WDNR GRELYHQRP KRPRJHQDWX WNLYD ¢
VDGUAGEEHW H SUDQMH SRV Xy DGE QIWKR QYR ®NXA DRWR SELW H
VWDQLpQH PHPEUDGR VXRMRRIVIRD|IBELGQWH: ¥R WOR SRV S M
RVOREDYyDQMH VWDQLpQRJ VDGUADMD D WLPH L PROHNX
NRUDN WDORAHQMD '1$ HWDR@KRW WVDDNR WD LIGHUD W LY I
QD PROHNXODPD '1$

-HGQD RG NULWLpPQLK WRpPDND X GRELYDQMX &WR pLaUH
NRMLPD MH X NRPSOHNVX 7R VH X ODERUDWRULMVNRM S
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SHSWLGQH YH]H L]PHYyX DPLQRNLVHOLQD QHNRJ SURWHL
'1$ RG SURWHLQDIHP FHRWYR NRIMD R WINDWEDYVBURWHROLWL|
EURPHOLQ
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SULPMHU UDGKARNOHYQYVYNE NLVHOLQH

2SLAL JUDYyX PROHNXOH '1$%$
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SULPMHU UDGIRN OHWNY\WBHBMIMHBE HQMD

2SLAL JUDYyX PROHNXOH '1$%$

'1$ MH JUDYHQD RG VHULMD PDOLK PROHNXOD NRMH VH
JUDYVHQ RLG® DWJWIH SNURPSRQHQW BH IGNEDL p@QHR ED LW LER]H L IF
YH]DQH QD PROHNXOXM&H jiBIS)DD YIRK QXKW RGLG SRYH]DQ H
MHGQRP LOL YL&H IRVIDWQLK VNXSLQD 1XNOHR]JLGQH
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YH]DQH QD &HUHU
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ED]D SRYH]DQLK IRVIRGLHVWHUVNRP YH]RP .RG '1l$ SHQ!

ULER]D '1$ VDGUAH [BDWH ULDGWRLYX DGHQLQ $ U®DQLQ
7 GRN VX NRG HSBDUH GWAHp D WOMHY XU HALD®PR MS

.RMH VX SXULQVNH D NRMH SLULPLGLQVNH ED]H"

3XULQVNH ED]JH VX DGHQLQ $ L JYDQLQ * D SLULPLGLQ

IDYHGLWH WUL NRUDND L]RODFLMH '"1$ NRML VH NR
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KWWSVY XSORDG ZLNLPHGLD RUJ ZLNLSHGLD FRPPR
LRQ VYJ
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KWWSV 7Z7ZZ WKHUPRILV K NE LAHRPAKIDAL KFEPM DR OH
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E\ -RKQ :&RB®V ,QF

KWWS 7Z7ZZ GLVFRYHU\DQGLQQRYDWLRQ FRP %,2/

$ OXQVKL '1$ VHEXHQFKEDBM3SSOLFDWLRQV &RS)
,QWRIFIKQ FRP

., ) ) %PQEEHDFKWBERWHUEDO OHGLFLQHDQGLPROH
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