<% foee” —
SURWRFRORY GD FDPDGD GF

IHVWB StWRO®RHV HQ WD VFHDRJOW W H GRS R Y YR
TXRSUDBRIFDPDGBUEH 3$535$53%2273 &03HW
$OpBLVVWRIUDRRUG BI®QRE\HU H o DPHUGIWHRI V F D Gl
VXE UHGH H FRPR D  QWHUQHW HVWi LGHC(

SURWRFROR ,3

4XDQ®RR3IRSDGURQLYRIGR F&BG p FD GBI IR
HVSHFLILKE®RAD GIDTXLSDPEQMKERWH GO M ¥
VHDVVRFXPSQLAR GHUBbRFDVRRYVRWHD GRILY
VHOIRUPPW QGHUBGR I HU B QWD GIDQ W H GIHIFHH
'HVVDRUPD FBO DTRD D, QW H Q@M VWEHRPR XP D L
HTXLSDPHQWRY FRP R PHVPR HQGHUHOR ,
&RQIRUWIHRPHQWRGR GHUMBORFRPSR\GMB XI
SDUWHSAU L P HIGHQ WL HEFP TXKPHTXLSDPHYQ
FRQH F WIIJT K DIPDWHR X QLGIH Q VRSILFSH T RL S D P
UHGH 'HVVD IRUPD IRL FULDGD D KLHUDU
QtYHRVFDPSRBRQ~PHGRUHGHR P S R\G/RRE L VWP\D
VLIQLILFIRWKDRYGRSUHIIGRUHGMITXHVVISDL
LGHQWRLQLPHGRUHGH LPSRUWDHPEB R R GR
HTXLSDP HQNPRYH GHIRP S D UWLRHMPRUHIGH H C
PDVGHYHWHXP ~QLRR-PHURH GHQWRLHTFISDPI
GHQVEWDBHGHIVVDRUPDXDLV TXRIUYT XLSDP H{F
GLIHUH®DMGHEM Y HW HSU H | LGR H GGL | H U H B RVEER
SRVVDP WHU D VHIJXQGD SDUWH GR HQGH!
1RPRPHQVGRIL Q VW D @ DAVLR OEoRHR G H U,BdRP X P
GHWHUPIHDRIGRD PHR W RV W FHGFHF R Q | L J RU\DHPIS
VROLFRVWD-PHURMRUPDRPHQGHU,BoRQGHUB B
PIVFDUD/VMQ~PHURMPDH[WHQ® k FE\W H\G H Y\HH
~QLBRUPDIBFRP S X WG WRIGHR QIR BRR HQ WOIBR
DGPLQLVGEIWHGEEMVFRQRMbHIDIUDVXQFLRQDEI



HQGHUHoODPHQWR SURYDYHOPHQWH RV FF
FRPXQLFDomR HQWUH VL

(QGHUHOR ,3

3DUDXHRVFRPSXWDGRVYMM GLVW L Q DOUGHRSY
QHFHVVIUXRFDGIXP LQGHSHQGHQWRRHEW
RSHUD FR RDLG ZOWHO lYRGRXPQ ~PHURF RT X
HQGHUHRROLALPGR D O THKTHIL S D PHYQXWRRP R G F
GHJHIHUM®EALD2 HQGH WBHROWRV ELW MM SD U BRI\
SRQWEPVH[HP SGRH Q G H UYH ®R\GHRU L D $
ILJXUDDSUHVMPWE GIRFFRPSXWDGRWHVORDC
XP FRP VHX UHVSHFWLYR HQGHUHOR ,3

. ' Swﬁch '

200.10.10.11 200.10.10.12

Ymn i o
200.10.10.10

)LIXUD + SHGH ,3
2 HQMBUHQR GHYMHWRQILIJXQREBRPHQWR TX
DGLFLRQDBRDBMUH GRIXL Q VW D GRDPIRR/W R,BRX
VLVWRBEBUDFISRQDXUDDSUHV MO DUMH GH T X HR
HTXLSDPHSRVRYXHPGHUHB3RRPSDUWHODTXDQ
UHIHUHQMGHHS D UG Q WX-D QGIRI H U HIQG\HD W L
GR FRPSXWDGRU QD VXE UHGH



Endereco IP de 32 bits

Identificador Identificador
da rede do host

oSt Re_de Re-_de

Internet Hosts com o mesmo
identificador de rede

Hosts com identificadores
de rede distintos

Rede Rede
)LIXUD + S HGH FRP UHDOFH GDV SD

SHSUHVHQWDomR GR HQGHUHOR ,3

2 HOGHUMPRIHSUHVWVRSRMBG~PHGBR ELWE\WF
FRPRIFRPHQWORFRR HVDEHRD GBLWH | HU B XV L C
HOp WRMVAHRQ WO RWERBH ERURX QRRUPIEWRLF
RTXHSDUXPWRWBOHOHYDGRRXVHMD
TXDWUBKEKYHQW@RR'Y H & WXOD VWPU R K XHR/Y H F Hig
VHVVHQMEIF HG X | H Q MW@RRY H BWHLY/R V V t HHDLG/H U
,3&DRWLYpVVHPRRVHIHUHQGH U HDPRV X DR U |
ELQiUWBIURDBOJRRPR HQGHU}Mo®RPHXDPLJR

1~-PHURRP RV VDHN
VMRPLJIYHMNVLPULRY §RW DBKIRP DG B RWKD R
SROQWM® GUDQIWKDOGLYIRGHPHGBR ELWRTXD)
JUXSBM ELWWSUHVHQWRORBR\RWHWPTXH [ \ H]
VMR ~PHUBMFLP ¥ OW Q GIRQ W U H $ ILIXUD
DSUHVHKPWD G H U FBo®RIR U P DOWRF L PAIR®M Y H U
ELQIULR



2200700 929090900 2909009 290000
10000000 | 00001010 | 00000010 | 00011110 Notagdo Binaria

2'=128 2+2°=10 2'=2 2+2+2°+2°=30

r 4 »> -

128.10.2.30 Notacdo Decimal
Pontuada

)LIXUD + (QGHUHOR QR IRUPDWR E
3RU TXH GH D "
&RPDSHQDELWW FDGBDUWRHQGH UHORGHD L
VHSDUDSGIID BRQWBRGH FRQVHJIRRWPI[LPR
FRPELQD®RX¥MHMD SRVVtYQHPHURNF HQGHU,3
LQLFRD RXVHMDGHFLRHD/OHUPHBP D
VHQGR GHFLMRX) KH[DGHFRBRRP®I[HPSGRGHF
YLVXDBYYIAY P HUWRWL O LPB QG RX O®RSLRIREY \R XG |
ILQX]
$ VHIXAERPHQWDBRRRWQGHUHUWRV DL Y L GQI
PSRFD HP TXH IRUDP SDGURQL]DGRYV

&ODVVHY GH HQGHUHODPHQWR

e LPSRUVWREYWHYXHDRFRQILIXPDUHGB GHYHP
OHYHDRFR Q@MHUDBORBR KR HJUSDW R U PRHQHEU HB R
VHU{WLOLIRGWRDPRWPEURKKPDSDU®RQ ~PH U3
UHSUH\DHGHVBBD R X WSIDU WEUY SERRS XW B &R U >
DSUHVHQWDRRIPRRR QR Qt AR WL O LGRS lRW |
J3HUDH S UHV HQ®MDEEH H UjHQRGEHD S D UMWHHU H QW
KRVWV

1DGHILQICORBR RWRBRGR |RUDHV W D E HOFHRQ
FODVEHWQGHURXRHWHEHURBHQWL AW Do &R H
( $ GLVWULEXLomR GRVY HQGHUHORYV RX E
SDGU}HVVHIDEH FLEHROB1$ LQ VW L WXLVOSIRRHIB H
DWULEGRMOREHUBERGBRPSXWQDG QW H $Q/HW >
GHWDOKDEBE®EPDGDWODVVGHUHGEHILQLG
HVSHFLILFDomR GR SURWRFROR ,3



&ODVVH $
2VHQGHUFROGRVVLIERPERYWHQF FQDN\B\GR VV >
R SULPGHRHRUR R E\WH RX RV SULPHLUR

H HRW XWURW ISR G HFD UED GYDPG H OHHQ@W WH
3DUR SURWRGRWHRGR TXDOMRRQKHEHP H
GHFLPRRNQGH LbHF@ODM T XD QBRU L P HELLWMRW H W
VHPSHP 2V ELWNV@WHE\WHRALJQLITKRBRUHG
FODWVSRGHRHWHO KD RX FRBXWDC
GLIHUHQWHY OLJDGRV D FDGD UHGH

&RPRH[HPSGRIHQGHRW ODV¥HWHPRYV

H 'HVVIRUPIDGHQWLIDEDPRWD O
GDHV $H ILFOLOQILAALRSO R W R B ROMRH MDX Q KXIP DU H |
SRGHWHUD QWRXLSDPHIHYR®HNLOLRMZGRH U |
HQGHUHXD\WQMNRW GRS R Qt YH.W\VFID DV YW L PX P I
JUD QXD VBLEEH QG H U HIOWRR/G HV S H U G$ 0IDIXM L
PRVWUD FRPR XP HQGHUHOR ,3 FODVVH $ |

Um bit fixo para identificar
a classe do enderecgo

v

0 Identificador Identificador

da rede do host

1 bits 24 bits

YLIXUD + SGHSUHVHQWDOmMR GR HQ
e LPSWD @QRENHUNXIRM QGHURORY VL | QEDGIRG'
SRVVXRBULPHDURG UDQENMMSUHVHQWBGE}
VHMOEM HVHUIJXBOWRGRVFRPSXWDERWRY S} HD
UHGHR FROR X W WRMQ/~ P HURNS UHV HRHMIXR. S D F
KRVW H GHYHP VHU QHFHVVDULDPHQWH
1H QK XPQ GHbUS HU H GHU W H Q F FQ BWSMRH%%H VW D L
GLVSRORXWBMDIRGRVH QG H U HRRW DELWIVE X t B
HPSUHWOWXiUL®NY, QWHUGRPHQWH VWHO GHU
GLVSRQtYHLV SDUD D FODVVH &

&ODVVH %



2VHQGHURORVVLIERPERVYWHQFHRQBNAGRVV >
R SULPHIXIRGUDBDWHRPYDORHABWUHH H R
VHIXQIX® GUBRWHORVQWUWH e SRVVIYRI®HU
DWp  GLIHUHQVE Y GIDH GHI UW H G FFHODWASHR C
RIHUHFHU FRPSXWB®RQHFWDBBRBBKHJU P R/
YDORU ILIJHPRWHNLQRSHUDeMROHYDGR ¢
'"HF UH V F HPRRIMQ G H U FBRRA/M R [ L V WHHTX L SHODPAFRRV
W R GRRE L WN W DSRR \RX H P 4XDQGRDERQWR
HQGHUMHORHJHIHUXPHTXLSDPRQWRPHG H U Hl
UHGHEBXDGFBPR®IRUPH YHUHPRY DLQGD QH
3D UMS UR W RFHR @ BRIT X DOOMRR Q K HOFHP H URWVF L P
XPHQHBUHP RODVWATHK D QB RU L P HELLBAR WiH W IVGIR S
HP HRVHIXGRLWHPSUHWBEGRS$ILIXUDSUHVR
IRUPDWR GH XP HQGHUHOR ,3 FODVVH %

Dois bits fixos usados para
identificar a classe do endereco

l

10

Identificador |dentificador
da rede do host

14 bits 16 bits
)LIXUD + SHSUHVHQWDOMR GR HQ(
&RPRI[HP SORMQGH U BHRIMV HQ F HQEVD N MV H P
R X "HVV
IRUPDGHQWL I DAVMHIKQI® GMH V SHF L | LIEQ o R&A
SURWR B R ®FRH MDX Q KP DJ H GGHR G HW IWUD Q WRGH U
GLIHUHIHNTXL SD P H @ IV GW/RVEILR/ S R Q@ H{WIF\O D \
1IRYDPHQRVHNUDDQGEKDQWL GBIGI G HUH,BRM
GHVSHUGLODGD

&ODVVH &
$VWHGHAVRQV LG HWUHTBO BQ/RH QW H Q G IGFDHQ BRr AR |
SULPHLURM.WGHILQLSGRORRPLWUJD QL] BGIR D
DSHQDELWBWHUHFFHWHUP LSQHDOERSP LQLVWG
UHGHDRVOWHGSESRGHRPHYRPI[LPR HOHBRD R}



VHMD HTXLSDPH@WRVWDPIERGHWHQGHRWIGD
UHGHWDVEHNVIPR SUHR UKD GUMMWH [GH DV

&RPRVHJXOHRRVHUFXIRU B R & HPH D ORHIGIW
H D,$1$HVHXWHS UHVHGWK G &RUDE FRKD E L
SDUBLVWUHBDYWMN UHGHMVODVYH KDY HQ GIROW
SRWHQFLDOPHQWBRVVtYHHEH\WDV&H3DUR
DGPLQLV®MBGRFDROE UURP OWLPRWRMQGHU
,3 SDUD VHUHP XWLOL]DGRV HP HTXLSDPH

3D UPS UR W RFHR @& RRT X DOOMRR Q K HOFHP H URWVF L P
XPHQGH UHORD VWIHKQGRSULPHLMRWHW VGRS
HP RVHJSGELWDPENPPSVHWM®R HRWH U FHI
VHWDGR HP
&RPRH[HPS GRIHQGHUHoRDN& HWHP RRVHQ G H |
R X 1R’
HQGHUIFOPWEY Ki XPPDLMWBUR Y HL WHRWQ ®HRU
GHVWL @BGRYSDPHQWRMRD SHQBYG H U F O
DLQBDNV@RVSRQIDVOMVH $QHW ULD SUHVRIRWB |
GH XP HQGHUHOR ,3 FODVVH &

Trés bits fixos usados para
identificar a classe do endereco

l

110

Identificador |dentificador
da rede do host

YLIXUD + GHSUHVHQWDOMR GR HQ(

$ILIXUDDSUHVHDMRODQIILI X GBI HGBXWLOL
RV HQGHUHoRY GDV WUrV FODVVHV FRPHQ



200.10.10.11 200.10.10.12

Roteador 1

Porta 01- ETH: 200.10.10.1
C‘ ; I ] Porta 02 - Senal: 10.10.10.1

|_

Switch 1

; —=
200.10.10.10 Roteador 2

Porta 01- ETH- 190.10.10.1 ).
Porta 02 - Serial: 10.10.10.2 ———
190.10.10.10

(s

Switch 2

-; 190.10.10.12

190.10.10.11

)LIXUD + SHGH :
$ SULPHUHOSRVVMNQGH U HHRIW HQ FHBPOIHA/
HQT X DRWHRI X QUEHDGBHR V VKRG H U B BiIR'W H Q F FQ W'
% $VVLPXDQSBRHFLVDOWRW GEDM G IBW Y HPRWL
DILIXGBXPURWHDOGBRYH[HPS ®RSR UVGRYR W H
HVWRRQ ILJXUREEQ G H U HHRMV H Q F HFQOADH/Y H
LPSRUVWHPEBEOM XOGRQWHUOGXDERB KW LOL
OLQWDNOHI{G@DMBVPXPDHGI$S1 DVVRRHQGH U
GHVVD UHGH GHYHP VHU LQGHSHQGHQWH)

&ODVVH

2VHQGHUHROBRYVLIERPEBRVYWHQFHIDNVNIRVV X
RSULPUHR\MWV XSHWLRUHYDULDWp (VVEFODWMA
HQGHUH&MRWIUHVHDYBOULDFULDNI U X $HOPV RVI
FRPSXWDSRUEBYW R PWUDQVP IPX®Y WL\ QWBWH U H G
SHUWHQFH®WBHDWVHSHUPLWEKMXP FRQMXQ]I
FRPSXWDGERBRPHVPRQGHURB®&®DVVWUR BOG
HQWUH VL



2 SURWRGRORGIMHARQKHBHPHURBWFL P BIDW
LGHQWLRHRIGH UWHDIRVVGHY HWHIRPEDVRIVT XD\
SULPHEUBYWSULPHLXWKRUDMRPGHUBARVVHEOD'
GHQGHUHREBVLPHRVIRI X QHGRV H U FELIMWMHAEP S ULHF [
VHWDKRWRT XD WBEWRRFDHW BPHER SRUWLIRRQW RH p
FROQOKHFRERODVVIEKD QRRIGHQWLIX RBIQIE HUB
LQLFRP ELWYXDO ELWNVNID GIRVY HJIXLEBMNHIXDC
GHVOLJDIGRXUDDSHWNHQRNRUPDBMHRPHGQGHUHG
FODVVH '

Quatro bits fixos usados para
identificar a classe do endereco

l

10 Endereco de

Multicast

)LIXUD + SHSUHVHQWDomR GR HQ(

$ VHIXDBUHVHQW®RIBW R YU DHP\DRWU HW RDVY O X t
XWLOLYRESBWYPLYWPAHIJOHUHORYVHSULP|
SURJUDNMHDHU B RFKD MVH)R VHIXQORVHUY IYG&R U,
(VVHS/URJUDFPROW XHPP REM HWI Y IRV HDRW/HDLLX\PH
IRUPD SUIWLFD GH HQWHQGHU H XWLOL]DI

SURJUDPD TXH GHYHUI VHU HIHFXWDGR Q

package UHGHYV
$SOLFDomR
)XQomR &ULDomR GH FOLHQWH TXH HQYLD XP 'DWDJL
'DWD GH FULDomR
import MDYD QHW
import MDYD LR
public class &OLHQWH7&3 ~
SXEOLF VWDWLF YRLG PDLQ 6WULQJ>@ DUJV A~
6WULQJ W/LQKD
OXOWLFDVW6RFNHW W6HUYLGRU
byte>@ WA X |
,QHW$GGUHVV W(QGHUHFR
'‘DWDJUDP3DFNHW W3DFRWH
try #
W6HUY héw RO XOWLFDVWG6RFNHW



W(QGHUHFR , QeitByBdaess UHV V
WE6HUWLRBRY*URXS W(QGHUHFR

W % M Unew byte> @

while true *
W3DFReWH DWDJUDP 3D HNHMIAMOEKQ JW K
W6HUYLKBRHLYH W3DFRWH

W/LQKdw 6 WULQJ W3DFRWH JHW'DWD
6\VWolP SULQWOQ W/LQKD

‘catch 8QNQRZQ+RVW ([FHSWLRQ H ~
6\VWWoLP SULQWOQ ,3 QmR HQFRQWUDGR
H S UL QWUBDAFDIF N 7

‘catch ,2([FHSWLRQ H ~
6\WWolP SULQWOQ (UUR QD FRQH[mMR
H S UL QWUBDAFIIF N 7

SURJUDPD TXH GHYHUI VHU HIHFXWDGR Q

package UHGHYV
$SOLFDomR

)XQomR &ULDomR GH XP VHUYLGRU GH OXOWLFDVW
VHIXQGRV FRP R KRUIULR

'DWD GH FULDomR
import MDYD QHW
import MDYD LR
import MDYD WH[W
import MDYD XWLO
class 6HUYHU7&3 *
public staticvoid PDLQ 6WULQJ>@ DUJV A~
'‘DWDJUDP6RFNHW W6RFNHW
'‘DWDJUDP3DFNHW W3DFRWH
byte>@ WHW X |
6 WULRBMWR7
,QHW$GGUHVV W(QGHUHFR
'DWH)RUPDW W)RUPDW
W)RUPDW  'D \geltDaRaT BB tance 'DW H) R LOR® WD W H ) RMEFPIDMN
try 7
W6RFMeEWVDWDIUDPG6RFNHW
W(QGHUHFR , GeitByBdEes U HV V
while true *



WH[WR W)RUPieW ' DRAUUHP D W

W % M LUnew byte > W/WR OHQJWK @
WWHU HWR JHW%\WHYV

try *

7 KU HDrBentThread sleep

‘catch ,QWHUUXSWHG([FHSWLRQ H ~

6\WWoP SULQWOQ (QYLDQGR

W 3D F RiéwH DW D JUDP 3D HNHMIAMIGKD J W K
W(QGHUHFR

W6RFNHW VHQG W3DFRWH

‘catch ,2([FHSWLRQ H ~
6\VWolP SULQWOQ H
H SULQWBDFMHF N 7

SDUBDLRUHMRUPDBH}GBNWD VIRHEVRVFR QF H IGA
RULHQWREMRWPRNY B RQ V) ROWWHURIUDP DDWBR |
CQIDVH HP 2ULHQWDomR D 2ZEMHWRYV

&ODVVH (

2V HQGH U H®RDW VL | IFFRIPGRH/U W H Q F HROOMDMAY M m
UHVHUYHDIGRYGPH I L Q Y G R VY DHOGB/RU H H
(VVHMQGHU HoRBRGHWPH XYWL OLEDERWD G H U IR¢
FRPSXWDGRU\WHYViUHRWHGHRQILIX WWRBREHGI
UHIHUrQFLD 7&3 ,3

$ VHIXGEHWDOKDUHPRY RV HQGHUHORYV 3\
HQGHUHORV TXH QmR SRGHP VHU FRQILJX!

(QGHUHORV UHVHUYDGRYV

2V HQGHUHDHRWHUYDBRGDD O P L QXLQGD L \D
TXDQW LGHH®KE H U HDWEWL V S R QOYDHLW H QX ID\W &R
D QD COLTVXID Q W IGHDRSEL Q D 03 RV V t GHRIGA~ P H U BWF

ELWV VXUJH XPD IDVFLQDOmMR HP UHOD«
FRPSXWDGRRWMQFL\WDMRYDGRY UHGH.RPRM
FRPHQWDPRY ELOK}HV GH HQGHUHORYV ,.



DLPSUHWY/MARRUUHVSRIHEH LG BEHWWULBXEH b
IRUPIDHGDW UL BEDQ M U® QRFFR Q F HELDWFRO D V ¥ HAH
& GHVSHUBLORYHMAQGH UHBRMSERV VLY H @PHX
VHUMRXRVLOWY]D @R R HT XH/HDOWHDW®HID G HV
GLVWULBXIOLHRHQWHBFRQWHFEERUGDUHPY
FRQFHLWR DLQGD QHVWH FDStWXOR

$ VHIXLARPHQWDURWVYRQGHUH®BRVFRQVLGEH
UHVHUYDGRYV SHOD ,$1$%

IRRSEDFN DGGUHVV

(QGHUHGBRYXHQLFRBALPHA\WRHRPRYDORUIRUI
UHVHUYSEOOHENMFHE® LR U P DGRHHYW FARYRH U Y L GRR
VHMCPDPHQVDJEBHGDGRBWHWVWLDORBDHUYLGRY
GHYHUIi UHWRUQDU SDUD R HPLWHQWH
(P QRVVONGHR&3 ,3D WUD G XO0mRA N DKRHEU H &R
UHW RHUHPAQ RV VDG E M F LHMWVHHQ G H YpH-dRRQ V W ISWR
/RGDDVYH]HVYXHXP FRPSXW HEFPR WKLPU
UHTXLVRLBNMRHQGHUBWMRHYVSRWHNUGBDGPHORUY S
HPLWHQWNHDVRUHT XLV &RV GIEFDPD GBU H ¢
SDUD FDP®DGHHQODEF®DVLPSOH YV PHROEBHDU HV
HTXLSDPHORRNLOLGDE&D R D G.OM H U 4RXIDHME R\
UHVSRVMWECFRQWHVWRGLKXPW®IUREOGRIRIW ZRD?
GHDUGZDRDBAR P S XWIWNAVRIGR/ DX Q o pmRWIDUHD H W
WHVWIIBYURWLPIDBRPXQLF BEQWRIWKHR F VVWH/RX P
PHVPR FRPSXWDGRU
$ XWLOL Db GHUHRRR Q GH UWIERH U YOIHGA
SHUGH PLOKJIGHMQGHUHDRRXCPHQGHUGHHR®D'
$ FRQIRUPH Mi FRPHQWDGR DSUHVHQWD

SRWD SDGUmMR

2 HQG@MOR PUHVHUSDOR'RRPRURWD SB(
FRPSXWDRBRDYVY HHVX HKP GHVWR@RHTXLVHWR
HQGH UG DM VW LYWHHV HQDUHH GBIR FIVGI XM Q G H U 3
SHUWH®KXMUHG RSUWRRFRORFXBHEQGHUHOR H
DYDOLDUi D URWD FRQILJXUDGD SUHYLDPI



(QOGHUHOR GH EURDGFDVW
2 HQGHUHOR p UHVHUBDEWUDQVP LI
SDFRWREURDGFONIW UDQVPHP ¥ ARD G k£ IVGASAD
WRGRWF RP SXWD GRWHIGHR FDAD LQ IR U P o |
GHYHMHSURFHVVOGBSHOQGH QGRAPH Q & UKSE
VHRXQMRIXDRHQGH WM$&R HF H ELRE RD G(IWRK H U
HOQGHUH®O$E XWLOL]BBRWUDQVPLVAURDEGF p

)))) ) )))) )

(QGHUHORYV ,3V S~EOLFR H SULYDGR

$ VHIXLARPHQWDUM®RVBNY GHUHGBRVIXH IRUI
UHVHUYDIZROW L O L HPoUHRG DR FDQNM R HQ GR V V'
FRQHPVWDUWHGHQWHABRPHO HVLP SR U WG WHY
HVVHYGHU HRGHAHXYWL O LHPGREE R F PIDAM D P
XPFRQMXHOBIRG HWHXWLOIQD G H WBQsH &

VXJHUR HVTXHBBDORFDOAHRI QGHUH3RWDWHG
SULYDEDADEHODSUHVIROWIG H U B4R VY IOER) &

/DEHOD + &ODVVHV GH HQGHU

(QGHUHORV ,3|[Qm
URWHIYHO 'QtFLR JLP

&ODVVH $
&ODVVH %

&ODVVH &

4XDOTHEPLQLVWHOERB X WU DRRIGHW L GILV]D
HQGHUHDRWVS UHFISHIBIDUD $1$SRIPHFRT X HR
VHUY L GREPHWY D G H U HOHRWW L Y HY/VIHDHS RQAW H
LV V@&m R D X V DSULRE O H B WORE R Q WHPFYH. U WOKHRP
URWHD GIRIMHI/BURJDORYD UDIQRSDBRVGHED G
TXHWHQKPRPRHQGHRIEHGHVWRRGHR ULJHIRV
HQGHUHBRS\HL[D @GR HW UD Q V RIDWrhSRA &TX D\Dm
FKDPDGRV GH HQGHUHORY QmR URWHIiYHL

OXLWPRPODMREXERDSURYiYHOX U DMSWHYV H GW D



HOGHUHBRYULYDGRWSUHVEHIRXHRYV,3VSULYI
FRQIHWHIB XU DRQXPWDQWEBVYERILEDVWPOHR LQYLC
GRPLRHTXLSDPEHEWKEMH[ URWHO &ERW GIDS UR (
HOFHRMEHOWQDHGHIDESRPHLEBHVYDT XLGD~-QL
PDOIKBSURWHMIMIKKR OPMRRQVHUXM DA LUH W DWHH
SULPHRORXFPDODJ RWBAB HWRRJIIQXRS R GIIBD F L RRIFE\W D W
HDRUJDQL]C®MRGHVVDRUPBRGHUHW®RMOJ>
EHOHItFLRY GH VHJIJXUDQOoD

2XWIDRPRK LWRSRUWMQ@WHLBRB®GE&HUBUOR V DX
TXDQWRSUREOHBBWRQHFWLYVRORBOIGRHXP
DGPLQLVWHDHGR Y HSRU[HPS®RHQGHUHOR
PiVFDUD R X QDVXIDHGCGRFOOUHQGHU
VXDFRIiTXLQDVVR XPEORBRMHQGHUHBRYVOLGQR
,(OQWHUSHHWHUPRVHYWVHG6 ORRNBPFRSPHVVDBOD\
LGHOQWLILFRHHNRFBOMEGHUWHQRHWH® ZRBYWWVL
VHXVDUPRVVHS R 1$%7 1HWZR&GGUHMD QV O DWMm
FRQVHJIXDVUFDUWHDV/YVIDHGHLPSOHVBRQ VEHDS HU W
] VXWHGEAORFDOUYSUHBHR FPMRD Q G DML GID UR
JDWHZBY &RQVHTPHQWHR FOMRRQVHJI@DY H
HPWRGRWLWEM RUWHDOVHRKG~YLERQVHIZDYH
HP WRGRVY RV RXWURYV VLWHYV GD ,OWHUQt
$ XW LoOrLBDPH Q GHU BUR V DHPX W U H GOHR FLDAJ HFh
VHYPHPSHPKFRHVGEGMHK) MRVWHMBDWVPRYGHRHQGH
GHXP VLWMHLWRHVVBOMRHIXGHWDOKIRWHEHBREO
TXH SRGHP RFRUUHU FDVR HVVD UHJUD VI
&RQWLQRB[HEPR ORDJL Q DHP@W MK HXH Q G H UeH

UHGHHL VHMD AXDQEBBDFRWIHRBRQWIDR
HQGHUHBRBRLJIJHRH QKU H pFRG H V WALHQLRW H Q FRHHU\AP
UHG®RFDO /IRIRRHTXLSDPR@QWRYLDBWVN

SDFRIWDHRY RW HBE FXmWHZ X HQ RQ RV ¥R VRH UR
HTXLSDPHRMPRRL$7 'HVVDRUPR XVXiULRFHE B
PHQVDJGIBiJLAIMRQFRQWRHMWPRXHFRPXQLF
HQWWHUHGHS$1L H D ,QWHUBWWLYHXQHELRC
DGHTXDGDPHQWH



OiVFDUD GH UHGH

$PIVPUGHJH ®HFKDRMPDLYURSULDBHQWHRD Gl
VXE UH®N UHWDRUNPR O PpHIQNM H URLRGFDP i V F D 3D
UHGSIRLWHWHURERBR UW D PGRBG R H U,13 @K D QjV
SDUTHV HUH I HUHH GH XDSD UWHJ HIHDRH TXLSDF
GHQWUR GHOD

$ PIVFDWMHUHGHUHSUHVHQDPBIGP G LVSRVGEI
HQGHUHMOR/ E\WHWXH RV VXWMRGRVELVIND GRY)
KH[DGHFRRDQIPGHFLAIGLFXBEM®UMMHQGHUB
UHIHUHUHGHR\VE\WHRAXISRVVXRVELWSWVOLJDBF
GHFLMRXROH[DGHF LPIEQ MDD UM QGHUBITR W/ |
UHIH WG HIQRDEM T X LS D PGIDOWRIVUA G Q GIDL V \
RWVDWR PTXWPiIVFDGE/XE UBRBWVIXD GWBIXP I
S D U@HHD FB\R V VEXILVDV. J D GIIDVR X WU \& IHWG/H V O L J
7UDW D UGIIRRVDIV FD UDHW XE UBBMYSKER &0DVV
 QWRPDLQ 5RXWLQJ
4XDQEBRGPLQLV®H BGRULDUYUXDQW UG AWMU
HQGHUFRORWVHOGHYHWPWRGDWITXLQBVFR @
HQ G H UGHIHURI G H HFRQILJRWDWG HUHNWRRKE BIP
WRGIVPiTXLQDBW D SRH[HPS®RPD
PIVEDUD 6 HHV ARHX P H Q G H UGHHUR G3HOF O D WA
HYHWXWLOLPDWFEDUD J)LQDOP
FDVRVFROXIRMQGHUF®RV& K5 HY HXW L 0L PDWUF D

([LVWIBRLWWRUPSRUW DQ\W H WMPH P E U DVGRREUD
PIVFDGBUHGHSULPHMHIR IHUMQWHU S UHM DB D
GHUHGHHWRPH QLMY HU S U HWRFGER ~ PR V3 G
PRGRXHORFDDIQLIDRBUYS WIHR P H QG\DR H G HZ
VHIXOQWGHR HIHUHXDXWLOLEDRIWRD GBUHGHNR X P
Q~PHURSRLIVXW L O IS]DEDH | LTDXDED UB/MH Q G H U,13
UHIHUHSDHIGHH H G&Y RRD G P L Q L V Vo B IE\RSIH VW
UHJUDV D UHGH FRP FHUWH]D QmR IXQF

&,'5 &0ODVVOHVV ,QWHU 'RPDLQ 5
2 &,'SpDWHGCrQ HPL RWHD HWHVPRGERD VW XQWE



SRU WRGRV RV DGPLQLVWUDGRUHV GH UH
HP SDUHW DRIGBEO KLPBOWR QW IGHBGEH U
, 3DWPFKHJDGB UY[LPBUD GRS ,3YHUVMRDPE
FRQKHFFIR®PMR3 QR X, 3QH[WWHQH UD W LHRWS H FL M D5
&ODVVOBWWRPDLRRXWLHOSFRWHDPHQWRUGR RHQ
&ODVVIHUPLRVKVRPD[LPL]DGROLP L WD\GD &l
HQGHUHODPHQWR QD LPSOHPHQWDomR GR
2 &'5 IRMWVSHFLILEDDR HWHFERPRBULQ!
REMHMALYRBKMYV S HUGHFQ B H U HRMP LV VmRW U
HQGHU HQRIMR URDHE FRFR QW t BXIRYD \&VE VW U L
GHPRGRLHUIUTSV¥RFRQVHJIXBWHQGBUIHUI
QHFHVVLZBBHY SHUBLOPODEH Y G H U BWERNP R R
H[HPSOR

t 6H XPDHPSUHSDHFL8BU HQGHUHGBRSD!
HTXLSDPHQOMDRYHBHUI HGHFOD VAR P iVFED
RXHMMOHYDGRLIXDO 2
VLIQLTXFDV ELWBMLVLJIQLILPADHYHYHRWHPH Gh
DLQG®EUDP ELVEWUBMQGHUH o DB HTAXRPSD) W
&DVRWLOL]iVIVHP\R U )SW R S BD/QWWDH U L R B P\HRD
GRNVSR HVWDRYRR QHFHQGHRYD G E LR
TXHFRUUHVSRD ®PUBDHFLVDPHQWHQGHU|
(VWD U tIEARB\H UG L @D Q & BAJHHQ G H U HOWSV, Q W H
HVWi HQGHUHoODGD GHVVD IRUPD

1D5)& WDPEpPSHVHQWMIGDY LB MR GHU
,3\HPT XD WRI@RDWR QIRBRNVWWDEHOPRMRLQW®&I
UH G XR MWD P D GHRN D BM®HJ RW H D P 19 RWRAWUX GHL V
TXH QR %UDVLO WHPRV HQGHUHORV ,3V |

$ HVFHILFDOXRER'S5S LORYRRVHQWERIKPRUHGMM U
UHIHUHQRYVD@®BWHILHRYH{ DW U D G L FALGREMH £
H& SRIH[HBORPEORGEODWVSIDVVY HUHSUHV
SHGRIHILIRPYHEGR 1DWDEHODHODFLRC
DOJXQVUHILPRWLOL]|DEBERMGHW3 ,3 TXHVHJXHDP
HVSHFLILFDomR &,'5

/DEHOD + )DL[DV GH HQGHUHORV Y



SHIJLmMR ,QtFLR JLP

(XURSD

$PpULFD GR 1RUWH

$PpULFON@OMOH GR
6 X0

EVLD H UHJLmMR |[GR 3DFtILFR

/DEHOD + 3UHIL[RVY GH UHGI
3UHIL[R 4 Q%W%FDGH GF
5.5 (TXLYDOHQWH j|FITV Vv

XPRLW DS/BE O DNV Vo y

&

XPTXDUBBEODVVHL

&

XP PHLR GD FODKRAHNG

FODVVH & KRVWV

FODVVHV & KRVWV

FODVVHV & KRVWV

FODVVHV & KRVWV

)XQFLRQDPHQWR GR &,'5
$SHVOHDWODVVLILBG®WYD VY BWPFO DV WD LQ
HVWDUWHPPXVRQRPXQGRBDWHGHWVVHWHUPRM
FRQVLGHRENVRRWVRPR L Q W & IHMVRQ WDH/L W X [F @D
FROWLQXDWRFOBDH[SOLFPRR &,'5 IXQFLR
FRPBRGHUHFFR\WOHPHQ@RPR&R,'5 YHPIRFRQFHGY
9/60 9D UL D/EHMH KWE QBIBW NLD OV FD GDB XE U H®RH
&RPSULPHQMR/'BO 1RWH TXH XPD YH] TXF

ELWSR G H PFRRQ WO B H URHE L WR'PY D OLRM D ODS D L
GDHVXHUGD UBL U HXWDLWY VARRPRPDDEUH Y L®DI
HQGHUHODBH®OVERHO D SUHVK@WDH O D &) RV
PiVFDUDMHGHERQFKLVBRIDVXDHVSHPWUH |
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/DEHOD + SEUHYLDomR HQWUH R HQGt
IRUPDWR &,'5

PiVFDUD

I1RWDomR Gé(-l.
GH UHGH 2

$VHIIOSUHVHQWODHRAR DI @QWREH'5S HDWODYV

G HHQ G H U H 0 D PLHSQUWM R/ W QQ\RD G IRV HRV FVCHS t WHXT O IRV |
UHIHUHP jV FODVVHV $ % H & 2 REMHWLY

IXQFLRQDBRQVVRPUHODjoWR RERPH Q WIRGDD P
PiIVFDUDV GH UHGH

7DEHOD + SGHODomR HQWUH PiVFDUD\
FRUUHVSRQGHQWH
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$ SULPHOUREDWDEHODQGLTROTXDQGRWHRP I
PIVFDGBUHGHQD 8 OPRGHHDEUHYBED@TPHQGH |
GHFODN$ FRPR FRPR S D UD
F O D \%o/HH S D WDF O D \&VHRF D V@RIF O D
& WHRRED S H QDR/DUH GTHX W H ULL®H Q W LS H EIRGPMH U
QR ILQDO GR HQGHUHOR ,3
$ VHIXGDLQKDGIKBT XDQGIRVHRPPiIVFDGBUH (
ILQDO HO®RGWHDEUH Y SDEDP HQ G H UGIHFRD D \§\
FRPR FRPR S D WDF O D WovHi
SDUDFODV& HRFDVR&DFOD V&
WHUtD®RMYHGHXH HULD®PHQWL ISHOGDRH URH
QRLQGRIQGHUBOR H 2
YDORU UHIHUH VH DR SULPHLUR ELW GF

&R QIR UPRIPHQWDP RW FD BIRVVWR GRVE L W\R
TXD G UD QM HW HjQ WHHG®IL J D GPFOWL VVIRFR QW H® |
V L W X DFRPRY Q WIDQ@VIDH U L R FROHDQYW HY H G H P D LMD
HVSHFLILER®H,MRDSHQODUGRELWW I H U HQWHH
ILFDUi OLJDGD

$ WUHF H DU DIKDG TKBTX D Q RW HRPDP i VF D GBU H ¢
ILQDO HO®DRGWHDEUHY SDGIP HQ G H UG D \§\
FRPR FRPR S D WOF O D \%,



H SDUDFODVWWHHVVFAHDVR/HULI
TXDWUWHRE AX W H U LIDGH QW L S HFO&YPH U R V H
QRILQBAHQGHU H0R
H
$ TXDUWDKDG TKIT XD Q@RNHRPDPiVFDIGBUH (
ILQDO HO®RGWHDEUH Y SDEDP HQ G H UGIHFRD D \4\

FRPR FRPR S D WDF O D Wb
H SD WF O D\&VHH V\AD VW H U t DRPLF
QRYDWYGHAXNHULDFPHQW L EHFOGIPH UR YV
H QRILQBB®HQGHU}BOR
H

$ WDEB DLQGBQWBDHXDQWLGHUGHS IS UMD C
PiVFDUHQ G H UGIHRHIG HF D GOR YWH GRHU LLDHGR V H
UHVSHFWLYR HEU®B G HD\RVG H

([HPSORV GR XVR GD HVSHFLILFD

(P XPDNVUDGLBHRF@RIOXUB&BF OD\&V\HH P SWH U H
DSHQXWDVXE UHGH SARPWRhRER WAL V SR Q tSYTH!
HQGHUHODU HTXLSDPHQWRY GH UHGH H
WLSRGH UHGHYHVVHDVRD PiVFDUD SDGHk
R XV H MRS U L P HDLRWVA U FIHX.JRU DAORN
RVELWNMRJIXIDLVQR XD U R G UD\RGRRE L WM RJ X I
D 3DUWGDFLROQEBWROQILJXUDIBPWDV\$HY %
WHUtDPIRWHJXLQWHM XDomR H
UHVSHFWL YD VPHOQXDS UHVHQWXRR HPRPGRS RX V
PDLV RWLPL]DGR GR &,'5
8PDHP S U HWHF H BXHPX Q G H UGHHURY GFHO D \BVFHR P S C
FRPR REMRWHFRPXQL¥PDYV PiTXLQERRPHV\
FROMXGQMWHRQGHUHDBRWPSUHSR G HUH@GHHWD U
HTXLSDPHQWRVWXDLERLVHPSWHUMRHVHUY D
HQ G H U B 8RWGHIE HE UR D G H bip@Y HILQDC
UHVWHIGRMRSD IRKWHRXLSDP
GDUHGGBHVPR XHS UHF D\8HH Q G W HQ G H U HHWRY
HPSUHWINYWDWHFHEHQGRGHVSHUG L @D/QYER



HQGHUH4RNMQGRVDPRR FRQFHGWR QBER®&,'5
SRGHPRVWDEKBUVHARQMXGHMR G H U H ®RDIW L XE®
IRUPIRWR.PLHDIIRQ G VWU LGEMR ORED LVD F L RX
XVRGRHQGHUWMIRE,'5 RFDVLRQP GHVSHUBLR)
VXSHULRU jTXHOH TXH HVWDPRV WHQGR F
&RQIRUWPBISUHYVHQSDERBM QGHUBORXLYDO
UHGW TXHOO XHQPIVFDWRGRELBR XDGUD®
LIXDLV,VVRLIQLTXRBCPHQ G H UHDREHHS D U HHFR
QR W DBINR BRE HFR D
QRWDGHRLFRP

QDV WUrV SULPHLUDV SRVLo}HV H QD

$VVLPWHPRXP HQGHUKHRUHGRODYV&HLJXDM
GLVSRGODWDRP QRVWRHPSWR PAR
HVFULWYWORWMBRXULWEEBDXGRMSUR[LPDG
HTXSDPHQADREWP (P UD]mERHHV VKR LWV FUL!
HVWDORPDGRWPFLGD GHWVHUHRQAMBWFHVVRY YV
GHKPURWHDGRE G H U t XRR\XPHWT X HEBH QG H U
,3V VLPSOHV FRPR R DSUHVHQWDGR QDV F
(VVDXDVEHYMRHERQWERBTXPFRP S)XGWRBD
HQFRQRMXRIMP XPDUHGBIDRSHUDOMR FO HQWR
HQGHURBMD PIVFDBDPUHGHR¥RPSXWDGERUWW
UHFH SQHEW LWORWHVXOWBIRBRFXDSVVLPRPR
LOVWLWHKYBRRYRMO Q HFFXQ G H UHUR G D \&
WHUHPFRWD SDUWHOHRULBRWPELH
DGHTXDGR SDUD HVWDEHOHFHU D FRPXQL

e LPSWD @MR ETORWIR W H DpXFPPH T X L S D PTIXQSARR/ |
GRIRWP D LWQ G H U B 8lIRWGIH @R Q RAWPQ U H GOHR AHX®
RX PDLWHP RXWUDWGHW VHURWHDHE@RWULDXDO"
FRPXQLFDXHMRNRHNMD UDUHGHR FOROBHL B HV H»
RXWIGRVSRVIGMERRXQLFDGBHBHQGIBOIGR RUP
DUPD]JHQDGD HP VXD WDEHOD GH URWHDP
3DUBVVH[HPSGRHFLVDUWBERNQ G H U KA |
FODVVH & GRV TXDLV VHULDP XWLOL]DGR
SDUDJHGHEMRDX@R/VVRPDQGRHQGHUB®&RV
GLVSRQtHYNVMDRUPHBHVWDUtQRRDPH@MNME G Lo



HQGHUHORVQGD TXH HP PHQRU HVFDOD
3DURMPL]DUPR\L.VWULGKLO @R UHD RV WHQ H
QRVPDVFDGBUHGIHPPDLXYPELRX HMIPYHBEH EL
XWLOL$DGRVFDWXWLOL]DUEPWRYV B [WHQWHR
ELSWD WP i VFDUDRM UQHEBKDYR Y DY GBIRF R QW @il
VLWXDDRQRHUWRIUXD@tQKDFARIHQDAPD D UH(«
'VVRPXGDQRVVPBiIVFDUBH UHGISD!
SRLR/S UL P HELLGWRT X D UWXR G U DIGPE
OLJHGRVWOLORYDO $PEDNWH GE M XIUW HB ;
3DX QR Y HXMWR COLPBIW P B i VF D GHU H GHHP W R GR!
HTXLSDPHQWRY FRQILIXUDGRY QD UHGH

&RPDPiVFDUD FULD PRIMMYHB/RQ (
KDYWDPHQX\WPDS$ SULP HIHAHFDARRHQGHRBLJX
D D VHIXQGBGWRPHQGHUHDRJIXDD
e LP SR UWIHPWE B B K D GIDH G3HM HW BAH
SUYSWIHRGHUBGREURDGFDXW QHV VH[HP S OWRH U |
H UHV SHFW L YSDOPHELW NHF
F D G@R YUH GMHUHRRWRWHBPRRMF\WDB@&S$/1 H SR
ERDSUIWIGHFRQILJX UBPKHRGIBEHYHPRVVLQRGE
HQGHUHORYV H UHVSHFWLY®DPI
FDGD SRUWD (WKHUQHW
&RP&,'5 SRGH PRMDDQWHDG/HX/D Q WRDMOH FH V V
EDVW DFHRMYG RUR UP BWR VF DG HGHD U L D3
D S$WXDOPER@WHWRINWAP RGHORLOLBRGR
WDPE SR GRIHUHFPRD R UPDD UD/R GBS D UWD PIR
JUDQ RHNMD|@ o} R PR R E M H &/HPYHRO K ROADHUI X U DH
GLPLOQXLU R WURDMIBR@WIH RV VHIPHQWRYV

(QGHUHOR ,3 HVSHFLDO
$OpRGDMDL[DG&/H,3VUHVHUY HGIRWWW P P E pPO J
HQGHUHOMOHFIOIXIHVY SRGHPHDWULEDtBIRWXLC
GHVWLQEIEMVQOMYSHFtIKFRWHMQGHURNMREH IC
JDWHZPRQKHFRBR QG H UWGHRIR W H DHERGH UHU RI (
H HQ@MORBHEURDGFDWPER FRPHQW DERWHULR
&RQYHQFLRODRR SBHLWRPHURGD, QWU NVBIMR



HQGHUGFHRVRWHRARUVMRH QG HUGHBR L P HIQUADH Gl
URWHRBBRB[HPSOWRIPRRDHGKD\WWFRMRHQGH!

GHIHGAR XDO HPIVFDUD 2 HQGHI

ILFOHVHUSDG®H V F U BYJHLGED, QWU IR
HQGHUHOR SDUR HQGHUB®RURDGFHVR
HQGHUHOR SDWHULPHQWDH GIHD HigsHRJ R W H

IHVVI ROQWRGHPRQYWEHRLERUTEHWNHUMBPRBWHQD YV
HQGHUHORY GLVSRQtYHLY SDUD HQGHUHO

0iIVFDUD GH UHGH
4XDQGRVWD ®DPRYILJXURYRRV,BPXPFRPSXW
LQGHSHQGHQG\RMANQWWMRBB UD F LARRISMDU k P H
VMREAUDWYRSEBVP HIRHR G H U B RVIMRV U P RH/R
VHIXQGRHIHWPHVFDGBE/XE UBBEHQHW OVNQGF
GRURDGIRIUR SFLRPD@GDV\DDVHQHFHVVQREBVER |
WUDQVSRUWH GH SDFRWHV SDUD RXWUDV

2 SDUKPHWIWRDU®HVXE UHWGHUYSDUGH I L @R
IXQFLRQD BHEWRVFRHQGHUKWRIDILUPDS BB
FRQIXSYBU PSRV ViF HOW DIKDW BHRQ G H UHARD \$'
S UL P HEL WHRQ W UH RSDUKPHWWHFD GBV XE UK
SREDGUMRDRBHQGH UHFO®D W EPiVFD!
SDGUMR p H TXDQGR R HQGHUHOF
% DV HDQGRHYMIL W X DD @R H $ [RFGH F

GHILQLU VH GXDV PiTXLQDV HVWmMR RX Qm

SRGHPRXSRVWDPBPMYWHENMDWGHUBoR HD
PiVFDWMHUHGH DRFRPSXWBGRU HD
PiVFDUD DRFRPSXW®BGRKDQ®ERPSXWH

QHFHVVEMWDUIXBHFX WARFRPSXWDGRHUDNPI
UHTXL VI WIHH V VAR P H Q W RU R W RFHR G B3H Y |
GHILDHRY QGHUBGR VWLHIRN REFHRU H GHR FOV
SHUWHRMSID FRWAHWHU IR YLDGRERPSXWDRRDI
FROWURWSERFRWHWYHRYLDGRWRWHBGRDX H C
HQF R QRAGUHY WMLRY®RL F L' W\D\GIRI LUP DY B .DHV HJ X L
G~-YLERPRFRPSXWBGBRIHBHQWIMHRBRPSXW
GHVWSBBRHRXQmMR PHVPLHGHPD YH]TXHR)
FRPSXWDGQRWARHOWHQ BN ~PHURBWFLPOXWDQ



SUHFLWORFPDOJIJXFREHFLVEOIRUGHFLBYVYWDXHV WR
FRPSXWRGRIWRD XIPIIR S HU DO yWIRH@WRUHQ GH U
, 3 RULJHP H GHVW LM HHVHIQIXDUHPRYV D R

(QGHUHOR ,3 RULJHP
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(QGHUHOR ,3 GHVWLQR
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%LQIULR %
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/DEHOD + (QGHUHOR RULJHF

, 3

OiVFDUD

5HVXOWDGR ELQIULR

(QGHUHOR GH|UHGH

(QGHUHOR GH
EURDGFDVW

/DEHOD + (QGHUHOR GHVWL{

OiIVFDUD

5HVXOWDGR BLQIULR

(QGHUHOR GH|UHGH

(QGHUHOR GH
EURDGFDVW
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UH RHE W LSRR H U DY RHDQ WVRMKD G H U BIR B H PHV X
PiVFDUDB PiVFDD HRHQGHUBGR VYV
HVXBiVFDUB PiVEDUD VmBLIHUF
GHVVRURFRPSXWRGRIHO Y LBWYID F RGALH HW L
SD UM URW H EGIRAUS RQWRIE V H UTY)DHD H V WL W X DR
SDFRWWHWHQYLBGRHWDPRURMH B&R P8 D UTX
HVVWUDQVPR¥RIMWMBRPYXFHVRBURWRFEBRORXL
RULJBPY HXE VWQ RN XIDUG(WRK H URMQVG H USSERG |
HTXLSDPHQWR GHVWLQR SHOR HQGHUHOR
'"HVVHHPS R QFOXIRRYDVRHQGHUWHBR/FD QD
VHMERUUHW D PMQUALERRI/RRP S XW D GIR WHING & m
IXQFLRORUWHW D P HREVRMR VFRP S X W D G R LWH Q v
UHGHRRSHY HSRVVRPHVPPRIVFDGBUHGHBHQ®!
ILFDUHP LVRODGRYV

$SWRPRPHQWRRUGDPRNWQDVPiVFDUBGNUH GTHK
VHJIXHPSDGUWRBDGLFHVBQFQI ERPBRIY TXH/ m

H 1R SUY[LPRyYSI
DSUHVHQWDWHWPRNUBN/ XE U HGEGHIW L Y DRW Q@

QDQWH $ @B H V H QDADDAGHDWL RILRPGHIRMIGWV L O LHI B
,QWUDQHWYV RX ([WUDQHWV

OiIVFDUD GH VXE UHGH XWLOL]DGD St
&ERQIRUIPFHUHVHQMWMWDERFRPSXWDGRYHYRV VR
PHVPPiIVFDUWHUHGH D SDUWXHFRUUHV SSRQB!
Q~-PHGR\FDPYIXBPWRGRMNMTXLSDPHERERWD C
HUWHDGRMWWLRHQGH ORHJHGH p A IHUH
HQGHUIHR GH FDVIRPERMAMBRQILGRWB FD
PiVFDUD 1HVVWDVRBPiIVFDGEBJH GHS HD WMoH
DPHVD PD\GHSRUR SHDoMRILRDHV X OWHDLEGIR H U
UHGH p GLIHU G@QWHGH IDIJHQG RHR
FRPSXWDGRU HPLVVRU HQYLH VHXV SDFR\
AXDQ®ROIRPPSUHWDO LXEDUD Q GHHH Q G H U HJF
,$1$ HSUHVH QWhIGIMYHQDSHVEVWBU GIDRJ D Q
SRHU[HPSOR D H MQWRP I
PiVFDGHY XE UHGHHIXDSBUHVHQWDRJH[HRP\E G |



XWLOL]DomR GH PiVFDUD GH VXE UHGH

PDJLQHRRBPHPSUHAMDQILJXOQODIRDPWUDG L KLU
HQGHUHDRWLOLDPR@QERR QFHLHW®D V \3 BT X HH C
SRVVDYLGXDHGHVLOLXPQER HEBRQERQV I X
DPERRWHJPHQS\RRAV DFEHVWVDQW H ISQHHIW L X VU i
GRLWXSBWHQGHUHWRIL I HUHROE R @ HXW L O |
PiVFDGHVXE UMGKWWDHDOHMAMREMHWDYIRIXUD
SRGHPREWH OXH HPSUH$R( SRV VXRHQ G H UG
UHGH UHJL V VQIGARH IBRHWHPOBR V VKR
VHIPHOQWRWHGH RVFRPSXWD ®RUHFRLWHJIPHC
SUHFLVDP DFHVVDU D ,QWHUQHW

&RPMHPSUH$R( SRWXDSHQORDDL[®HHQGHU
SRGHUtDPRNQMDVLIJXE VHIPHQGRUHGH ,QWH
(QWUHVBRQWRRW L RIARQFHIMR/FD GBVXE U HH
FRQILJWRIEDW i TXLYHD UDX HH VW D8 H V®MH VW D
DSDUHQW RO G H U,13 GRI U W H QjF PIIQWPHD H C
DSUHVHQWHP FRPSRUWDPHQWR GLIHUHQW
2 H[HBORV H J XLLAQX \DW WL O L GIRMHR X L GHVGIN U |
3V
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1HVVHDVR FRPSXWDPFPERRULIXBEBR HQGHUR
FRPDPiVFDUD VHURODVVL|
FRPRFODVE&HH HVWDQDPHVPDHGEBRHQGHUH3

&DVRRQVHEBRWXHVVHRPSXWDGRWUBMSDUL

QRGRIMMHJIPHQMRWDGRMHPS GIRHMMRRQVHJX
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RW LGS RS URFF\WR BSRW U D Q VIS@EMMSH XQUIDIEFRSARHG D G
GR SDFRWH TXH SRGH VHU R SURWRFROF

TI&KHFNVERDEHODKKR HDP SRR Q WK H F N \GA
WRGRE\WHXHRPS}HF DEHooDBHKRQW BIROK L
DSHQEPSUYSEHDRSRHKHFNVEOpBLVWR VADP S
XWLOLISIPDGIWDUOUHRHSSYRWIHULIDEQWHJUGI
FDEHODOKR GH FRQWUROH GR SDFRWH U



I(QGHUH® RHRULIHBRRQWRIPQGHUBDRHGHQW
HVWDomR WUDQVPLVVRUD

$(QGHUHDRHE HV WAHRQ WRHPQ G HUBDRH G HQ VD
HVWDGHRHVWUOQRFPSRUHIOHWPHS BIGHVWLQ
QmMRPSRUWWDRGRD FRSMHV VIRKQMBRWRWHD
LOQWHUPHGLIULRV

$2S0}HV & DB RFRPVDP D @RR LIGrHH D Wpi U LRWV |
(VVHFDPSKRRGHR QWRODVpUGHFYGLIJRRVHTXrQ
FDGYPGHOGNILQ X®GRS 0 nRY O DMRSYIRFHV VI
GRSDFRWMRS 0} HVnRH UD O PHHAOVH L FDPIVG Bl ¥
FRPR VHIJXUDQoD URWHDPHQWR UHODW

f3UHHQFKLPRHQWHRD P SRR P S OBIWHDT X r QG RFD P ¢
RSO}HFRFELWWS UHHQF K LGPHY Q @ RWD UD Q W XER
WDPDQKREBBDPSRSE0}HARPDGRRSUH KQFH
VHMD P~OWLSOR GH ELWV

I'DGRY&RQ@rMRVG DG RN D QWIRS REBM FRRA XD
FRUUHVSREGH®PHR@LH 5GE D G BRS UR W RGI
WUDQVSRUWH 7&3 RX 8'3

JUDJPHQWDOmMR H UHPRQWDJHP
8P SDEW,HS R G\W P WD Q KRFDW p .E\WHW
E\W H\D W UHNVIRD3p X PS U R W REARMARD GBU H @K 16 H
VHW UDQV S 8RSMURGRR € R BRF/D GLOM H U L2RIIHR/E C
pTXHIVVISWYRW R LRORY ISRGHPM RX S R IRWVIUWD Q \
G H8D F R VGHHW WHD P D BRRH [H P SPRL WRQ K H BIRER \
GR3VREUWHUQHWIR D GWRRPPWDPDBOKRMR 078+
OD[LPXRDOQVPLVVLEEHSQLW E\WHYV

1HVVADVRP UHFXXVBRGB8HOR H SR iUYRXW
SURWRBRGRIMIDJPHQWWDHIPRH QWB U RR QW 2.
URWH DGR EFARPRVSHULIp GIHURINGHHFRPR SUY[L
URWHR@WR®D@PKRPR XK RGHHKVD G®HVVXE U|
3DFRWAHRPWDPDQRRVR UGHHWY H UMHRIU D J@ W D G
RSHUD@GHWRDJIJPHQWR&hBRHXHERBGD GRWDFF
HPXQLGDWHDQVSRBRSY®ED E H o DSICKURED G P |
GHOBPWRULPHQYLDM DI XHR UHFH SRRMWDPR QR



SDFRRUH JLRMBDP S R&/HQW L | ) PID\VE)RI@ J P H2Q W BAW
XVDGRWGBDFRVHIQYLISRRXPDPiTXLGERVVXP
FDPSRGHQWLILEBOWIORMH XDQGR SDFRVEHPDQ
IUDJPHQWRYOnORHIV ¥ B P S\RHP D QWRIRHVPRPFEDC
IUDJPHQWR

2 FDPB)ODBRVVKRHSHFLEDWYV) 'RQYWDJIPH
LQIRUKMBRS D FRWHRH YWHIW D JP H Q WID\ERS D F R
SRVWHWUDQVSRURHD\GMRS HUD RIRR W H EHR U
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IRL GHVFDUWDGR

2 FDPS(RRUUDIPHQWGDADOLVWIGHLDLMUDJIPH
GHSRIDS RV LGHY VRHXV H MDHH V VEHLVm RV W LOYIHIWT
HVVH VHUIi R ~-OWLPR IUDJPHQWR GD FDGH
2 FDPSRIVHOMWHWHUP RN L dhRO DGR Y D HR) VHE
UHODDRSP® F RRAUH J LAROIPARF D P SR D AR Q V X WIUXE
XP p UHVHUYDGR HVVH FDPSR p XWLOL]I

&RPHVVIED GRAHP STXKDHFHV VpSIRR/ V tNUHDA P H
XPSDF RGN D P D ® KRH V VHLPASH G D ®R\Q R UWHAS R U\
SHOWHGH UHPRQWIR®RB OHW DPRMHMEH VW EQRE
OHPEUDHERPRWLEROHVHPSHZRAR W H D @RXIGIA
~QLFD H H[FOXVLYD GR UHFHSWRU D UHFR

SURWRFROR $53

2 SURWRFFROHKRG G UHHWR O XIWIRQRERIHV SR Q \5iR
UHDORFPDSHDPHEMR GHU MyRVFRYGHUHDO RV
HOGHUHVRV¥RQYGHUBHPKRVIXDQEWLOLFPOBRRE
UHGHWKHWD BURW RGRORE U R S RAVIWFRY LY RO W H
SRPHLEBD®) & SDUPR G WW D Q KXHPLSW IER BWHHV W L
WUDQVPLOWUYRIFPDNRQKHFWMRGIDW LQIRUPDOGH
HQGHUH o DIPHHADDAFR. FDQRD 6 DWW L QW IV (VRRX W HU H | |
] FPDGOHHGHQGHUBMHOIRD QWRRXNHJHIHUWHWD P D
GHHQODFHGE DGRNQ GHHBtVLFRRPRGHGRUHIHUI



783 ,3WRAEDWHIHUr QRIMOQ/GHUBORY W D oAHRH L
SRPHRGHHQGHUH®RVHQGHUIHYRBMRG HV W L Qff
GHVFREGIDWRFDPHSHMOWRUD QV PR @ WREBH | HW B
FRPXQLFDomR XWLOL]DQGR XP SURWRFRC
6XIRSHUDWHRRY HIZWSHULQFTISDRBRRP S XWP
TXHWHF RP X Q LFFROARF R S X W DIGHRQMRD EVHH K Q G H
ItVLFRQYDOP SDFRWH3 HP PRGREURDGFB MG L
LQIRUPDGRBRRVFRP S XW D GIRPURISYH U D @DRJ H (
UHFHERISHGLGRFRPSXW B®RIERQKHIKAHR HQ G H |
SHGLUGR/HKHUHVSROQGHRUPDROB/ HK QG H UKWIE
$VILIXUDVD G HW D OXHDRPU FPID LWO DRIER P H Q W
DSUHVHQWDGR

1DILIJXUD DSUHVHQWRBRYNXLSDPHXWRYR F
GDGRIVQWIHRHVVIRIXWYDnB®SUHVHQMMIORW RY R
|RU P BWRX D G(WRK H ULHDIS W UGWHHY TNHY HJ H | HOUREID F F
, 3

Estacdo A Estacdo B

endereco IP, endereco [Pg

"'--._'}'_-J

[ enderego |
| fisicoB | g

~— % == 1|

-
endereco

| fisicoA | mcmmmg- (= -
5 ity - | | RSN N - =

interface / ) G interface S/{ v

de rede de rede

pacote

e —
—_— — —_—

— —

endereco fisico

endereco fisico | endereco IP endereco IP dados
de destino de origem de destino de origem
—_— I
o quadro
)LIXUD + SURWRFROR $53

$ ILIXUD DSUHVHRWWLPHEDRVR[HFXWBB!
FRPSXWBHGPWDQLFDLWWDQVPGWHYMEBDFRWHIV)
ILIXUWDPEp®P DSUHVHORVBQEBHUHVRFB$& Gl



HTXLSDPHQWR % &RPEBRQWHSDUWL@
HVWDWR QVPIBWMRYKDE DUHT XL VASBsRA UJXQW
HQGHUIKWYRFRUUHVSRDRB B QGWIHV WGEQHR W D bor
SPDUHTXLVHAS3WRXPSDFRWHQYL MG
EURDGEDWRGDY DV HVWDo}HV GD UHGH

IP- 2001798 106 IP- 2001798 105
Estagdo A Estagao B

00-60-08-16-85-B3 00-60-08-16-86-B5
AR N

endereco fisico ‘ endereco fisico

N N
\; - N\
=Rl _zt " E . g B i
\

|_| ooood | U Sle/==l EJI_ EI
interface _L,—_EZ’J interface @ C7
de rede ‘ de rede
‘ Requisigéio ARP
A 200.17.98.106
J)LIXUD + SURWRFROR $53

$ILIXUD DSUHV R WDX QFBWRH U FSHLVRRM F X W I
SHODHTXLVESMRDPEPP DS UHVHQRVIRERWV HG
UHVSRWWDGRVHJIXDR/VRDWHVWDOoDRVHFHE
DUFRXLVLSHBRFRP S D UDHPQ G H U,13 ¥R O L F ERWPIRG/R
SUYSUWHHRRVHQGHUHBRWELIHUHQWMHWY XLVYHBH
LJ QR UDHEIRR/P S X W UG RUHG BN GIHRW H U F$HD W\RR
DHVWIIRAGY HULTIXAPHQGHUMBR LFh WDIERUHV SF
HQYLDXQRIHEHYVSR\GWPDR QW HRYGR QG H U EOIRE RV
UHVSRXRMID F RAWHY ROBE& UH W DjP H QW BIT MR H U D
UHTXLVLomR FRQWpPP DV VHIXLQWHV LQIF

FI(QGHUHOR ItVLFR &6H RULJHP %
I (QGHUHOR ItVLFR GH GHVWLQR%
F(QGHUHOR ,3 RULJHP
F(QGHUHOR ,3 GHVWLQR

2EVHUYDRHRGCHUBHWIRFRLFLWHDWBEQYLDEM P SRRIGD G F
GR SDFRWH ,3



$ILJXUDDSUHVRDXMDHVRL BDR VIRNHFXWB B!
UHTXLVE®H3INPOPEpPR DSUHVHQR\FRERV HGBFD F I
GHSRIND URAXLVL®HBRY HHQF H U URG B D USDR/ VR
TXDQ®RHVWD&mMUWRHFHBPHWHV SRY3BDGHWHUPR
HQGHUKWRERHVWDGHRWLRRX L GBMR VR MiFRR
HQGH UHWBIRE RS HV W LL@ISMIQW L DIHRDASTR® M A YV B )
GDGRMLUHWDPHYWBBONSR BHLRBHXPDFRPXQLF
SRQWR D SRQWR

IP: 200.17.98.106 IP:200.17.98.105

endereco fisico Estagéo A endereco fisico Estagdo B
00-60-08-16-85-B3 00-60-08-16-86-B5

0 ooooo | 2%
interface £ . Z=
de rede

Requisico ARP Requisigdo ARP
200.17.98.105 00-60-08-16-86-B5

)YLIXUD + 6HIXQGR H WHUFHLUR SDV
2 SDAARHQ YAR HGIY W D® mHRV W D% FARQ WOp\WW H J X L

LQIRUPDO}HV

F(QGHUHOR ItVLFR 6H RULJHP %
FI(QGHUHOR ItVLFR GH GHVWLQR%
I(QGHUHOR ,3 RULJHP
F(QGHUHOR ,3 GHVWLQR



IP: 200.17.98.106 IP: 200.17.98.105

endereqo fisico Estagio A Estagio B
00-60-08-16-85-B3
N
™~
N
Eazd| g;ﬂ:iﬂ e | =)
interface /.. /7 . [7 interface E (,7
derede de rede
Resposta ARP Quadro contendo o pacote
/4 » 00-60-08-16-86-B5 _/"g\._.IP enderecado & estacéo B
J)LIXUD + 4 XDUWR H TXLQWR SDVVR

SURJUDPD DUS H[H

2 SURJUDIPDS HEHWP FRQW UDL VSR QDI OL R U GR
VLVWHFRIHWDF LR BGW VH[HFXWSHHOY UWHX DD
WDEBOBWLOIS|DGR RWRBEBORIDGHQWR HFGH
ItVLF®RR FRP S X W DEEHRWWV 2Q S UR JU DPWDS HHHF +
SDUKPHWRVRNXKDL&HILQRPUHVXOWBSGRYH QIHD
SURJUDPRQIRUPRVWUDRGWDEHOD $ VLQWD]
H[HFXomR GR SURJUDPD p D VHIJXLQWH

DUS +tD > HQGHUHORB,3@ > 1 HQGHUHOR 0%$&@

/DEHOD + SDUKPHWURYVY GR FRPD
BDEKPHWU '"HVFULomR
(ILEBVHQWUYVBHESID WXDEWURJRQGIRGRW URWIF
D DWXBHY QHWBBBGEHWRHS |RHV SHFL | WVHDRGHRRN
HQGHUHBRKRM ItVLFEBRFRPSXWDH\IH F L | IVHDUE:
HI[LELGRYV
J OHVPR T>OH
([FOXL R KRVW HVSHFHWBEFDGR®USR U




ST AN E '"HVFULomR

$GLFLRARWWDVVRRHGHUH®BRQWH UQHW BDF
HQGHUHOLIRFHRVKBD % B QU HOtR LIFKD V V FRRV H|I
Y E\WHKH[DGHFLPLHSDUDSRWKtIHQ® HQWU Q[
SHUP D QH@MWRH WiH P R YH G DX DRHTK L S D PHI\QM
OLJDGR

&DVRIVWIBMB VHEWSH F LRIF@G H UG DR W H LI
. IBDGGUQWH UAP¥RAD E KB Q G H U Ho-RWMH P R G LI L FIRC
FRQWUIULR p XVDGD D SULPHLUD LQWHU

(WKBDQR@BSHFLILFD XP HQGHUHOR ItVLFR

,QHWBOGSHWFLILFD XP HQGHUHoOR GH ,QWHUQHW

BWQWUBSIBW DD WHU IGWHH G SHFLISR
1 LIBDO | GG U

$ VHIXRSUHVHQWDRHHPRSGBI[HF X 0@ R URJU
DUS H[H

DUS V DD F + $GLFLRQD D HQWUDGD
DUS D * ([LEH DV HQWUDGDV GD WDEHOD GH DUS

$53 FDFKH

6HSDUBD GYDHT X HH Q Y VH/P RAPSDFRWIHR V\QHH FH V)
XVDXPDVHTXrQEH®B53 D UHGSHR G H ULLFDXWP SR X
FDUUHJDHTHQ GER\AR | EBFRR P H Q VIRUDX D Y 1H D\
VLW XDRMWLR WRB8BUDRP®R YA-D Q WHPB H Py UXPDO L
GRYOWLHPREZHUBHRYRESBHBRRW BER ®RVLED |
FDGDHTXLV1HhIRS B OFRJ R W RFFBQIK D U G DD B$5 3
FDFKPHPYUR®0 GRHPLVVRHQGH UGIWRIER VL BA
HTXLSDPEHYWBS@®RRSW R Y D Y H OWFIHIY WUIP B R16G RMU-
XWLOL]DGD HP RXWUDV UHTXLVLO}HV

7TRGBHGLEFS p HQYRIHP EURDGFRXWH MR GR
HTXLSDPHQWRY TXH UHFHEHP R TXDGUR S
GHVSHQGSDDFEQ DO DV R UP DIDRJ G D QD% T8
FDFKWDPEpPBVVLPW IRUQHFHVVWURQW B G
QRYDPHRMUDPHVPRTXLSDP HQWWRR U P VoiEh\RW
SUHVHQWMWDEH$®B FDFKH/HGX]LEGWHP SRD



GHWH U P L@QHROQWGRIG HV WH\DWIR F D O L MD/@RRE DV W
YLiYH®LVVWDEHEFBVHP JHUDONR MR XLWRBD Q (
'"HSRLG/HD O JXWH P SRRH Q G H UHWbIRY DEI$ 5 3 F D F Kt
UHPRYLGBHQGHQW HERHH QWWBHQ R D GRXQ mR R
TXH VH FKDPD GH DJLQJ

$VVLPXHKPDPIiTXLQDRLFRPDUJIIRVHU Y L&RUH C
SRGHIHURB$53EURDG BDXMRLGRH ¥ Q G H USh&D
R X W DOEWL. D Q VRS Q B RHW/MSR W H FHoRRRQ VH T X H Q WD
FRPXQLFDYWMRyp YD QWDWHRFR P X QL F DRWQL F
SHORT XLSDPUBRRERLERFRQW WHLURHFHV VB
SDFRWH $53 SDUD SHGLU R HQGHUHOR UHI

JRUPDWR GR SDFRWH $53

2 SDFRMEBISRV \)XPLHVW U XCWXIDPD @ R L iIiTYXHNOH J .
R IRUPDWR DSUHVHQWDGR QD WDEHOD

/DEHOD + )RUPDWR GR SDFRW

SDUKkPHWUR '"HVFULomR

(VSHFLRMWADS KD UG ZDWUWHAL FR\Q K H FL16
GHILQISGRED) & $VVLIQAK®EHUWKHIHF
XPDDW XD O LGBMWHHRSHRRWHP SR\KD UG |
( WKHUQHW UHFHEHX R Q~PHUR

+DUGZDUHH 7

N _ L =

(VSHFLRWDL SIRSURW RFRIOMOHQGH L
OyJL\FWRHIHYBH)& SVVLIQHBEHHVSHH
TXRWLSRYWHRPHVPRXIRWGR$&(WKHUY
1R FDVR GR ,3K

SURWRERO7

'"HWHUPRBR®PSULPHREAR KB\RH Q G H UGk

*DUGZDUH/HQ 5y GZDUH ItVLFR

"HWHUPRBR®PSULPHREAR KB\RH Q G H UGk

SURWRFRO/H URWRFROR OyJLFR

/LS’KEDRSHUD®DMR B $53 VyH[LVWGHRD

2SHUDWLRQ 154 yixQWD H UHVSRVWD

BHOGHU+DUG

U %BEH%%%R ItVLFR GH TXHP HVWi H(

6HQGHU3URWRFBROBBGR) OyJLFR GH TXHP HVWi H




3DUKkPHWU '"HVFULomR

L J

R
;7§$%%F%)/@GHVHM1DIRFBIUDOMHTXPN
DUJHW+DUGY R 4XHP UHVSRQGHU SU}

/DUJHW3URWRRBRRGIGFHGR OyJLFR GHVHMDGR

1DR SHUD® HURY V'S RRSVICF ROAFHR S L DSALRH H Q FRKRLRD
LQIRUP DoHWVRH M GB YR O BIRPARR HQ GHUHVYRFR
UHTXLVHWBQWWHDMHR UP DonkRY HSUR E O KA
HQYLR

SURWRFROR 5%$53

2 $53 UHVRRSUREOGRDQ FR QXWRIODH M KH UK
FRUUHVPX@GBWHUPHQDERHB R VWWPW XD F
TXH HWR URHDFHVVUBRVRYRIYJU R E OHPYH UWRRFR |
HYVSHFLILFDRBIQBMADHVWDGMHMRUDEDBOFKSR VBRIL

HVWD®IDOWN QHMAL QLFLBO FIPRCIXWDXGHR B BR V'
GLVBIR GRIS\D WL IDJHAHXHQGH WKE&RIHY S HTUKOD O J .
VHUY IUGRGB RDBOHXDROVH XIHV S H HVIGYHU,B B L
UHVREBYMIDXHVWWR UHHOURWFRRRKBE O RHY H W\GH U
5 HVROXWLRQ RIRWURKRORL HVSHFLILFDGR QD

SPDAHVYDQWDBRES53 p TXHHOKVIXP HQGHUGI
GHVWLRPSRVRRH@MH PpW RGHRUR D G FOIVUAK H J
DRVHUY 5B B RXVHM®DUDGHQWRMKFDYISGRE B D
VROXDGRWPRHQYGREURDGFONVXWS R GGIH L [DWH ¢
OHQ&RPR HJIXQEHVYDQWISHRW RBBEOWHP RX
HVVD®LIXV}IHN EURDGFQMR/ MRHQFDPLQKBBC
URWHDGRUBXW WHIG FB\RUW P QW RHV VXE VR UY
5$53 HP FDGD UHGH

SURWRFROR %2273

SDUDVRO RIBUREOGHDRDGHRLW Y HQ WPDSRR W |
DOWHURIODNZPIDGR022Z 3 $SRFRQW GIRBISR3 T X EKWL
EURDGFRYW2 73 XVIPHQVDJRB@BV DVT XD IS\R G HPH
HQY LDH-OWIRWHD QRAUAPVY AVDPEPRPUQHRBRHRUPI
DGLFLR®DUNVHVWDOGHW UDENGIRBLYFRRP R



HQGHURBERVHUY IGHRU TXLVRPDQW PR M IHFGI
PHPyURXVHMDVHQGHUHD@NMJID GRWQ G H UMHER R
HQGHU,BERURWHD GR UGHDIE®MR ZH\D PiVF D GO
VXE UHDGHHNUVDGD %2273IRIGHVF DDA $
XWLOLDHYNSURWRFHRO R P UHGRAXHX WL O DP
5(0272 PXLWR/LOWHPG®RIGHRYHOXLWBNSUH
FROWLQXDP XVDQGR HVVH WLSR GH UHFXI
(P DOJXPRGHORWRWHDGRQHEHSBBRQILJXUD
'+&3 UHODNLBWBURR2732 '+&3 UHODH WM HR
VHUY L48RBW H M B QW U DHDRX P DR F D O ISGIE® H W X(
UHGHMPRWRVV DK X | USHWWUH FXVMRD QHFHVV
GH WHU XP VHUYLGRU GH '+&3 ORFDO

SURWRFROR ,&03

2 SURFRWRR&KEO3HVVWIUHVHPMHGHNTXH HXWLOR]
SURWRGERROFFROHOWRW HIUrQFEB ,3IXDOTHHMUSDPI
QDHGEKKBWLOHQPMSIHUBIRDQGQGRRRQVHBXRXYQL
VHRPRXWWURS R UWHIXQiV X F HH\P\L RV IXPGHRH Q V D JGi
HUURHIXLQ@&R SDGUNMRR SURWRFROR ([LVW
DSUR[LPDGDPMQWEMNMP HQVDJH&N VHQ @R/PDL
LPSRUWDOQWHROWNVEHOD&DGWLSRKHPHQVDJH
HQFDSVXODGR HP XP SDFRWH ,3

/DEHOD + OHQVDJHQV JHUDGDV SH!

7LSR GH

PHQVD HVFULomR

HP
XHQVUV\IC'LDQF:%%II—‘%&HBRG\HHHQWUI—(&/)Wﬂ)HQYLD'(XDQDRXE
. EH RX XP URWHDGRU QmR SRGH ORFD

&DPSWHPSRYLGEXHIPX (VWDHQYLD&DQ®
7LPH SDFRWGHVFDUS\WUGHYXRQW FERUMX (VM
H[FHHG|H& HQWRVLQWEHIX R \SD F R VWNWHNRW U Bl @GR}
RX TXH Ki XP HQRUPH FRQJHVWLRQDPH




7LSR G
PHQVD)]

5 H

H P HVFULomR

SDUDPH
SUREOH

&DPSBH DEHoD@ROWGRDH QY L 36 DL G LTFA
P.Y,D OIRQY i OIIRGEFH W H FMXGPRF D P SRHFDE H o |
jéf/v UFROHP D G DFDLVW r@HKIPEXDR/RIWZBG
K R WWUMPQ V VRXS RV VLY HO®RRVW Z6 RIHR W H
SHOR TXDO R SDFRWH WUDQVLWRX

6RXUFH
TXHQFK

3DFRWHJIXODGREPHQVDJHAX VD GID UDM X VRV
KRV VWXH HVWWHLY VHPQ Y LP GG FRWEHWP D LAX D Q
UHFHEMYPHQVDJIHKP KRVGHYHGHNDFH O N
RSHUDEWRIPHQVDJp P DUDP KYWEBR LVXD G
RF R URJAHR Q JH VW L R G-D/PINSDFRR WHH\Q GIHPR O F
PDLOHQRDIRJXHLRUPRQW GRORQJHVW LR G
,QWHUQHW p IHLWR QD FDPDGD GH WUD

SHGLUH

(QVLQHRIJUDIXPURWHRGRPHQYLITED Q&F
H WHBSERBHEHR SDFRSRHGW HML GIRQFRUUH

WHDGB XVDGIHOWRRWGBDUDQIRUPRKR
WUDQVPLVVRU D UHVSHLWR GR SURYiYH

(FKR
UHTXHV\

SHUIJXOWPW I TXLYBHODVWLYD/WDHQYLBO
YHULIVADRIGHWHUP CRNGARWDIWLFRUHFHE
(WHQVDJIJH&+2 R GHVWGAIRHQYLOGHYROWBL
PHQVDJHP (&+2 UHSOD\

(FKR U}k

IGIOPD\HVWRX YLYD 5HVSRVWD GD PHQVD.

TLPHVW
UHTXH

2 PHVPRXHFKRIHTXHPDODWRPNLPHVVEBIP & OK
PPEEHQVDIMBVWDERVIUMHILRWHBG R KH J D&
(WHQVDIHRPWHP SREDUWILOE BV S RMWHQ VD JE
UHVSRVWD

==

/LPHVW
UHSO\

IEPF’SHVPR TXH (FKRDUDWBRP WLPHVWDPS

2 SUR

JUDLRIW FEp PGLV SR QRMVMHAPWMR SHUD F LH¥

XVRXWLEABSJWRWRERB®FRD UPHWHURNEHQPDHQ GH U,

HVWPX
SDUGH

VRVVPDIRUPONLOBHBWP L Q L VW& G F
WHUPMHXPUGHWHUP IFRPSGRW BHEREXQ m

GLVSRQtYHO SDUD VHU DFHVVDGR

([HUFtFLRVY GR FDStWXOR

6HXPD/ XEHAOHHIRQ GH U GTHR GR PR

FRI



PiVFEDUD TXDRO- O W HRRS H UYH OR SORUXCP
HTXLSDPHQWR QHVVD VXE UHGH"

D
E
F
G

8PDHPSUHSADH F GVMB5 XB DF O D VW&W&WHP VXE UH
AXDQVERWVWWHGEGHYHYVHRHWDBRVQDPIVFD G
VXE UHGH"

D
E
F
G
H

2 SWURRFRRORIPVHQBRSODPMNQWOKJSGRLFDP
GXD@pFDGI®WHRSHUDGHRUPDGH T XDFERQ IR
GHPRQWRWUBVFLRAHSR®RH GAOLOWH WY Q WW H \R D3
YHRVHNRUQDODBRWLEPB UYSUXKRWURHVSHFLILF
QRTXHVHUHUK HVFDVFUHVF IBGMGG H U R E 1
URWHDP&OSNEXHp XPDGDWRO XoXW.LO L D
PLQLPL]DU HVVH SUREOHPD LGHQWLILTX

D 8PDGDVBLIEVVLFOR,'SFRQVIHNMEHY IDE& IOW \( !
GHHQGHUH® RYDORHFDGOGBGLYLWRARRQDMIRIUII
GLVWLQWDYV GR PXQGR

E (P URWHB®RHPSUHXDPS FDGHDQ W UDIAD E 8 |
URWHDPHOIWRHQEREBD DGLOGBRXP FDPSRK |
LOQIRUPD&EMHREFDRQDHRIUIRGOHHQFR REBD
GH GHVWLOQR

F$5)& G H V F URFYRHQ F HELi WIRGRD O R F D@kE R R
GHVDPBRRDULIGH@®GHUBHRNGK DL QG B VW
FODVVH &

G 2 FRQFHLWR GH PiVFDUD GH VXE UHGH



HSREUDOGR, 5QmMEIRGHVMHIDS O L PGB @/ L JFER
HQGHUHORY GDV FODVVHV $ % H &

4XDQWDRNY¥Y UHVGHMB RV SRQLENVOR|DIKBEML O LRE
TXDVWVEUWDLVLIQLILFOMPHRGHURBORYWHULEF
GHGLFDGRYVY D HTXLSDPHQWRYVY HP XP HQG

D

T @ T m

&ERQAGHUDRGHRQGHRWI3Y VHIXLQWHYV
H p FRUUHWR DILUPDU

D 7UDW 05 NKHPH Q G H UHHOoIRKVKIPH Q G H URHHOORVWAHK P
HQGHUHOR UHVHUYDGR SDUD XVR IXWXU

E 7UDWBGHXPHQGHUHORWY HP HQGH UHDWRVEHH
RXWUR HQGHUHoR FODVVH & UHVSHFWL"

F 7UDWIDS MKHPH Q G H URHDoIR&YV XKIPH Q G H URHDoORVB\H X P
HQGHUHOR FODVVH ' BXOHLFDBUGROS B R\ L

G /UDWBHXPHQGHUHDXREY KPHQGHWHDHR O D \H
XP HQGHUREBWERDHNVWSHFWLYDPHQWH

H 7UDWBSHXPHQGHUFH®RWY P HQGHUHDNVHH
RXWUR HQGHUHoR FODVVH & UHVSHFWL"

2 HTXLYDOHQWH ELQiIULR GH ELWV (R

I O m mQoO

2 TXH p XP URWHDGRU" 4XDO p D VXD IX

6REUHLPSOHPHQ®WH) b bWRZDFRQW L ®WHWMHJI XL
DILUPDWLYDYV



, 2VLVWEHNRQYH GWNRGHUB RWGHR GRHRG L | LR
Q~-PHURVY GH SRUWD GH RULJHP H GH GH'

,, (P XPILUHZIDO/MHDHGFRUHJUPBRVVIYEBQWR
SULPHIWMRGHXPDFRQH[B'R SHOR 6K 1 DWLQYI
FDEHoDOKR

,,,2 UDVWHEBBRFRQH[}AYQQHRPWLIRANLQ B F HV
DSH QPP Q WKHUHIWGRWLYLORGBENRH[}F
8P ILUHZEDWVG DHPRJ H J UDR/G H IUXLDF L RSQRIUM D P
VHP R UDVWUHDPHQWR GH FRQH[}HV

,9 3DUODLE HRU/DWI | SIRXPVHUYLGRQDUH QKW F
EDVWD DEULU D SRUWD 8'3

9 SPDGDVYRWDJIBEXWL XIP|PURPHDSOLFPSREB
ILOWUDU DV UHTXLVLO}YHV GR XVXiULR

$VVLQDOH D DOWHUQDWLYD FRUUHWD

D 6RPHQWH DV DILUPDWLYDV , ,, H ,9 Vn
E 6RPHQWH DV DILUPDWLYDYV ,, ,,, H9 VI
F 6RPHQWH DV DILUPDWLYDV , ,9 H 9 Vm

G 6RPHQWH DV DILUPDWLYDV , H9 VmR Y
H 6RPHQWH D DILUPDWLYD ,, p YHUGDGH
&RQVLGHUH DV VHIXLQWHY DILUPDWLYLCL

, $IXQoBRXPILUHAD/ARPHQWHHGKW UHE QW I
VHMD DOYR GH DWDTXHV HIWHUQRYV

,, 8PDSROt\WHFIDI X UDSRVVIFHW PR XTRH m
HVWi H{TSOLFLWDPHQWH SHUPLWLGR p SU

,,, 8P ILUHZDHOY@GIHU RDW R Q Y H WGVHH R G H UHLOIRS7
1HWZRUN $QOONWOWDWHWDROQHDOL]DomR GH ,3 ¢

L9 8P ILUHZRGHHKW L O ISDGIN LRPILIQEH Q@I
UHGH LQWHUQD

9 3DUDSOLFDFORAR73 SRGHWHQHFHVVIKNERRLUH
DQDOLVH R SURWRFROR QR QtYHO GH DS

$VVLQDOH D DOWHUQDWLYD FRUUHWD
D 6RPHQWH DV DILUPDWLYDV ,, H9 VmR



E 6RPHQWH DV DILUPDWLYDV ,,, H 9 VmR
F 6RPHQWH DV DILUPDWLYDYV , H,, VmR Y
G 6RPHQWH DV DILUPDWLYDV , ,, H ,,, Vr
H 6RPHQWH DV DILUPDWLYDV ,, H ,9 VmR

8PDHP S U HFWHFQVDOPH G L | fFR AL JDGRHQ FR G
DDSUR[LPDGDPHRNWHURAG L VW Kk@BVUHGSULQF
4XD G VVHJIXLQWHQ R O RVKHDWEHHIP L MALUO L J D
VHP D QHFHVVLGDGH GH UHSHWLGRUHV"

D &DER SDGUMR % $6(
E &DER SDGUMR %$6(7
F &DER SDGUMR %$6()/
G &DER SDGUMR % $6(
2 TXH p PiIVFDUD GH VXE UHGH"

D e XPDWHFQRGARDICHD UDLIRVYHX¥XRPSXWDBE
TXDOTXHU UHGH

E e XPDNHFQRORRBHU PDWHYLGHWHR D-FODV.YHF
RXWUDV FODVVHYV

F e XPPHFDQLGPFRHJIXUDIQOHDP SRV YV LER @ KXW
GHVFREULUHP R VHX Q~PHUR ,3

G e RQRPH GH XPD WHFQRORJLD GH ILU}
2 TXHp FODVVH GH HQGHUHOR ,3"
D e R QtYHO GD IDL[D GH SUHoRV GR SUR

E e RQItYHBAHVHUY GdXKP Q~PHUR H[HPSORYV
XQLYHUVLGDGH % SURYHGRU HWF

F e XPODGLYLERRQGHUHDRVFGHS RVVLELDEG®)
GLIHUHQWHY WDPDQKRYV

G e XPD GLYLVMR GRVY HQGHUHORYV ,3 SRI
2 TXHp RHQGHUHoOR GH ORRSEDFN"

D e XPHQHUHORXVDGRRWHXFRPSXWDHGRDI
GHVFRQHFWDU GD ,OWHUQHW

EeXPDDOGESURMHWRG HZER ,BXIHUKXKPEXUD®I



VHIXUDQoD GDV UHGHV QD ,QWHUQHW

FeXPHQGHUBQRTXODPHQVDJHPDQG DGR UL J
SDUD D RULJHP

Ge XPDDOKBS URMRWRG HDR T X HF U IXIP E X U DEI
VHIXUDQoD GDV UHGHV QD ,QWHUQHW

4XDO GRV VHIXLQWHY LOQWHUYDORYV p >

D DWp
E DWp
F DWp
G DWp

AXDL&RVHIXLGERBW XG MWW k P HW&R V3 mR
PtQLRRHFHVVSDURKKKPFRPSXWSRBRWBFRP XQ
FRP D ,QWHUQHW"

D (QGHUHJABWHBHZD\ SDGUMR

E (QGHUH&®RVFEDUD GH VXE UHGH

F (QGHUH®RVFDUD GH VXE UHGH JDWHZD
G (QGHUHWBWSBIZD\ SDGUmMR VHUYLGRU "1

4XD® R FRPDQGERVLOLSDG MW HD O IR DAWH V &I
FRQHFWLYLGDGH HQWUH GRLVY VLWHV"

4XDQWRYV ELWYV H TXDQWRYV E\WHV SRV

4XDBFRPDQGRLOSPVGR VFREWRWBJ X LSGRX P
SDFRWH ,3 HQWUH D VXD FDVD H XP HQGF

&RPHQWH VREUH HQGHUHORYV ,3 S~EOLF

'‘DGRVRV HQGHUHQRVVHIXLQWHYV
FRQYHUWDUWUR
IRUPDWR ELQIULR

1RVVHUYLGRQEBGRZNXDIOORFRPDQBGRDSUHV IR
HQGHUHOR ,3 H R QRPH GR VHX FRPSXWD

&RPR p FRPSRVWR XP HQGHUHOR ,3"

D GHMLILFEPKWRE UHGEHQWLOEHHNG/D@ MRV I
UHGH



E ELWYV
F 3UHKPEXOR PDLV GDGRYV
G &DEHoODOKR GH GDGRV H Q~-PHUR GD H’

4AXDLFULWBHHWRYWHDYDOLBGBNHVFR GKIRP I
FODVVH GH HQGHUHODPHQWR ,3"

D $ UHJLmMR GH ORFDOL]DomR

E 2 Q~-PHUR GH HQGHUHORV 3 QHFHVVIiIUL

F "HSHQGH GD PDUFD GRV HTXLSDPHQWR

G 1HQKXPD GDV DOWHUQDWLYDV DQWHU
4XDO GDV VHIXLQWHY RSo}HV GHVFUHY

D(VVEDPDGBWDELWXHFRUUHVSRQAd M WPH
VHWD RV ELWYV TXH FRUUHVSRQGHP DRV

E e XPD VHTXrQFLD GH ELWYV
F e XWLOL]DGD SDUD HQGHUHoDU RV FRF
G 2V URWHDGRUHV QmR XWLOL]DP HVVH

I1RPRGHARIHIHUIrREILDHPT XDED ¥ D P D GHDWW
GHILQLGRV RV URWHDGRUHV"™

D )tVLFD

E UDQVSRUWH

F (QODFH GH GDGRYV
G 5HGHYV

2 HQGHUBOR FRPDPIiVFEDUD
SHUWHQFH D TXDO UHGH" 4XDO p RURQGHL

6REUH RV ,3V UHVHUYDGRYV p FRUUHWEF

D 2 HQGHUHOR p U HWVROLGKDIS ® FSOR D
E 2 HQGHUHOR p FRQKHFLGR SRU |
F 2 HQGHUHOR HVWi QD IDL[D GH
G2 HQGHUHOR pUHVHU¥RBR QGH UG

EURDGFDVW

3DJDD]HXY RGRSURW RRRBO,BMPXPVHUYLGRGF
17 p QHFHVVFRIQRLJXP DWW G H U F80o&RD E HQ GRHD



PiVFDGBV XE UKBKRAHHU Y IGGRUWHWH U H
TXHD URWBDXGWILQHBWD WL FGRNRBSRQBDUR
URWHDGRU LOQGLXRHQGHUBYROLGIRHVP
VXE UHGH TXH SHUPLWD XWLOL]DU R VHU

D

T ¢ T m

(P UHODDRRURWRIFRBOIXDQORVWDUMHRHW
GHVHMDNROHWFREYOW HUKHWRFHRIHP S ORK H U
GDHVWDGHRH VWLRMRUBG/RHLD G H U,B GRH VWDW LHA
HQYLD XPD PHQVDJHP GH VROLFLWDomR

D 3SDURHQGHUGBHRURDGFRKDWVRLWDGR $
HVWDG MHRWILHMNS RODSH G L&LIRJ HW DPHIQDN AW L
VROLFLWDQWH

E'"LUHWD SHDQUBMWYWHUGRE3 HQTXDRWIRUY L$GR
UHVSRQGH DR SHGLGR GLUHWDPHQWH SI

F 3S3DUR HQGHUGHRURDGFKDIWVRMLWDGR 2
VHUYISGRUHVSRDRIHGLGRUHWD®B gQWHY WL
VROLFLWDQWH

G'LUBMHQSHROVHUYBGRY VHUY K6 RWH V S RIDF
SHGLGR SDUD R HQROHIKEMN. W B G R

H 3DUBR HQGHUGHBRURDGFRDWRL WD GR $
HVW D® hi RRULHV S RS H G LVBIRP EB P LIRIH Q G H UGH
EURDGIEOILWPL WD GR

&R VLGRHUGIGHWGHE UHGH $DOWHL
TXHQEDWHVSHFWLYOPPHRDAGHU HGHVVRE UH
Q~-PHGRHVWDOXIMMVDVYXE UBBBHQGHWUHRBRNMH
HQGHUHBRRG G PDVW

D
E
F



G

H

6HXPDUHGH DPiVFEFDUD RHQGH UG
VXE UHGH D TXH SHUWHQFH R HQGHUHOR

&RSHO S8PDPIVFDUWHUHGH | R

DSOLFDGD VREUH R HQGHUHOR |
D QRYRVY HQGHUHORYVY GH UHGH
E QRYRV HQGHUHoORV GH UHGH
F (P FDGD QRYD UHGH FULDGD HQGHL

G (P FDGD QRYD UHGH FULDGD HQGHU
H (P FDGD QRYD UHGH FULDGD HQGHUF

&RSHO 2 SURWRFROR ,3 p XP GRYV
WXDOPHQWH ,QGLTXH D DOWHUQDWLYD

D
D 2 SURWRFROR ,3 p XP SURWRFROR EDV
E 2 SURWRFROR ,3 p EDVHDGR HP GDWDJ
F 2 SURWRFROR ,3 UHDOL]D R FRQWUROF
G 2 SURWRFROR ,3 UHDOL]D R FRQWURO}
H 2 SURWRFROR ,3 HQYLD SDFRWHV GH W
8)7 IDWHFQB O®RWH URQHHO\H P HRWLR) FG& |
HOQOGHUHODPHQWR LGHQWLILFDGRU GH XF
D 7&3
E 8'3
F ,3;
G ,3
H 63;



