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ZAVRSNI ZADATAK
Student: JOSIP NOVAK Mai. br.: 0035192059

Maslow rada na . i i
hrvatskom jeziku: ANALIZA TROSENJA POLJIPRIVEEDNE OPREME

Maslow rada na ) . . . . B
engleskom jeziku: WEAR ANALYSIS OF AGRICULTURAL EQUIFMENT

Oipis wadatka:

Tribolodki procesi v poljoprivredi prismini su ne samo kod onih dijelova koji su u kontakiu sa zemljom nego i
kod ostalih :Il_]clum gmlnpmn.dnr opreme. Pri tome se moge pojavljivati razliciti mehanizmi trofenja, Pravilan
izbor materijala ovisi 0 prisuteosti tih mehanizama u tribosustavu,

LI ovoin radu je potrebno:

1) Pronaéi primjere troéenja poljoprivredne opreme i opisati njikov tribosustav.

2} Analizirati frogenje na prethodno opisanim dijelovima poljopriviedne opreme,

3 ldentificirati materijale koji su kondteni 2a izeadu potrofenih dijelova.

43 lspitati erdodu | analizirati mikrostrukmnery uzoraka materijala.

3) Analizirati rezultate ispitivanja te dati zakljucak.

Fadalak zadan: Bok predaje rada: Predyvideni danami obrne:
1. rohi: 24, veljade 2017, 1. rok: 27.2. - D3.03. 2017,
30 stedenog 2006 2. rok {Ezvanredni): 28, lipnja 2017, 2. rok (evanredni): 30, 06, 2017,
3. rok: 22 rujna 2017 X orak: 259, - 29, (9, 17,
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Proldrsc, Kresimar Grilec Lev. prof. dr. sc. Branko Bauer
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6OLNDORGHUQL WUDNWRU > @
6OLND1IDYRGQMDYDQMH NLAHQMHP> @

6OLND'LMHORYL SUVNDOLFH

6OLNDODOpPHU > @

6OLND'LMHORYL PDOpHUD > @

BOLND2VQRYQL WULERVXVWDY > @

6OLND-HGLQLpPQL VOXpDM DEUD]JLMVNRJ WURGHQMD > @
6OLND-HGLQLpPQL VOXpDM DGKH]JLMVNRJ WUR&AHQMD > @
6OLND-HGLQLpPQL VOXpDM XPRUD SRYUELQH > @
6OLNDA4OLFD PMHGHQH SUVNDOLFH

6OLNDS8UHYDM |D 4'3 L *'6 DQDOL]X > @

6OLND5H]XOWDWL 4'3 DQDOL]H

6OLND3ULSUHPD X]RUND |D PHWDORJUDIVNX DQDOL]X > @
6OLND3ROLUDQL X]RUFL X SROLPHUQRP NDOXSX
6OLND3RYUALQD &0LFH PMHGHQH SUVNDOLFH |
6OLNDOLNURVWUXNWXUD UXED PMHGHQH SUVNDOLFH [
6OLNDOLNURVWUXNWXUD PMHGHQH SUVNDOLFH [
6OLND3ULQFLS PMHUHQMD WYUGRUH SR 9LFNHUVX > @
6OLND8]RUDN PMHGHQH SUVNDOLFH QD 6(0 X
60OLND.HPLMVNL VDVWDY SRYU&GLQH PMHGHQH SUVNDOLFH
6OLND3RYUALQD SUHVMHND PMHGHQH SUVNDOLFH ]D NHPLM
60OLND.HPLMVNL VDVWDY MH]JUH 80LFH PMHGHQH SUVNDOL
6OLND7UDJRYL WURAHQMD QD PMHVWX XGDUD POD]D YRGH
6OLND3ODVWLPQD SUVNDOLFD

BOLNDB6WRSHU SODVWLPQH SUVNDOLFH

6OLND2GUH]DQL VWRSHU

6OLND1HRAWHIHQD SRYU4ALQD VWRSHUD
6OLND3ULMHOD]QD SRYUALQD VWRSHUD

6OLND24AWHUIHQD SRYUALQD VWRSHUD

6OLND.RULAWHQL QRA& PDOpPHUD

6OLND8VSRUHGED NRULAWHQRJ L QHNRULAWHQRJ QRAD PDC
6OLND/LQLMH |D PMHUHQMH QD QHNRULAWHQRPX QR&X PDO
6OLND/LQLMH |D PMHUHQMD QD NRULAWHQRPX QRAX PDOpH
6OLND5H]XOWDWL *'6 DQDOL]H

6OLND2GUH]DQL X]JRUDN QRA&D PDOpHUD ]D DQDOL]X
6OLND8]RUDN QRAD PDOpPHUD X NDOXSX
BOLNDOLNURVWUXNWXUD UXED QR&D PDOpHUD [
6OLNDOLNURVWUXNWXUD QR&D PDOpPHUD [
6OLND.RULAWHQL YLMDN NRML SRYH]XMH QR& PDOpHUD VD
6OLND8VSRUHGED NRULAWHQRJ L QHNRULAWHQRJ YLMND
6OLND/LQLMH |D PMHUHQMH SURPMHUD NRULAWHQRJ YLMNLE
6OLND2GUH]DQL X]JRUDN YLMND ]D PHWDORJUDIVNX DQDOL]
6OLND8]RUDN YLMND X SROLPHUQRP NDOXSX

6OLND5XE YLMND SRG VYMHWORVQLP PLNURVNRSRP [
6OLND-H]JUD YLMND SRG VYMHWORVQLP PLNURVNRSRP [
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7TDEOLPBIKDQL]PL WUR&GHQMD > @

7DEOLFRUDFL EUXAHQMD X]RUDND

7TDEOLFRUDFL SROLUDQMD X]J]RUDND

7DEOLBBI]XOWDWL PMHUHQMD WYUGRUH PMHGHQH SUVNDOL
7DEOLBVSRUHGED aLuULQH RaAaWULFH NRULGAWHQRJ L QHNRUL
7DEOLBBI]XOWDWL PMHUHQMD WYUGRUH QRAaD PDOpHUD SR !
7DEOLBYSRUHGED SURPMHUD NRULAWHQRJ L QHNRUL&GWHQF
7DEOLBBI]XOWDWL PMHUHQMD WYUGRUH YLMND SR 9LFNHUYV
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6%a(7%.

7TURG&HQMH DODWD L UDGQLK GLMHORYD VWURMHYD C

7UREHQMH LPD PQRJR X]JURND D QDMpH&UH VH MDYOMD NI
SRYUELQH V pHVWLEFDPD LOL NDSOMHYLQRP 2ELPQR VH N
GRYRGL GR VPDQMHQMD IXQNFLRQDOQRVWL LOL NYDUD GL
VWROMHUD LQWHQJLYQR UD]YLMD QRYD ]JQDQRVW QD]YDQD
FLOM MRM MH SRYHUDWL UDGQL YLMHN L LVNRULVWLYRVW
]JDPMHQH GLMHORYD

X

X

8 RYRP UDGX DQDOL]J]LUDQ MH XpLQDN WURZHQMD QD pt
80LFX PMHGHQH SUVNDOLFH

VWRSHU SODVWLPQH SUVNDOLFH

QRA& PDOpPHUD

YLMDN NRML SRYH]XMH QR& PDOpHUD V RVRYLQRP

SURYHGHQD VX LVSLWLYDQMD PLNURVWUXNWXUH WUDJF
9LFNHUVX WH RGUHYyLYDQMH YUVWH PDWHULMDOD

.OMXpQH ULMHpL WUR&GHQMH WULERORJLMD PLNURVWUXN
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7KH ZHDU RI WRROV DQG PDFKLQH SDUWV LV DQ H[SHFV

:HDU FDQ EH FDXVHG E\ D QXPEHU RI IDEWRUV EXW WKH
EHWZHHQ WZR RU PRUH VXUIDFHV VXUIDFH FRQWDFW ZL
FKDUDFWHUL]HG DV DQ XQGHVLUHG SKHQRPHQRQ ZKLFK
PDOIXQFWLRQ 7KHUHIRUH VLQFH WKH VHFRQG KDOI RI W
WULERORJ\ KDV EHHQ GHYHORSHG 7ULERORJ\ GHVFULEHV
LQFUHDVH WKH ZRUNLQJ OLIH DQG HIILFLHQF\ Rl PDFKLQHYV
UHSODFHPHQWY DW WKH VDPH WLPH

,Q WKLV ZRUN WKH HIITHFW RI ZHDU KDV EHHQ DQDO\]JHC
x VSRRQ RI D EUDVV VSULQNOHU
X VWRSSHU RI D WKHUPRSODVWLF VSULQNOHU
X PXOFKHU NQLIH
X VFUHZ ZKLFK FRQQHFWYV WKH PXOFKHU NQLIH WR DQ DJ[

OLFURVWUXFWXUH LQVSHFWLRQV ZHDU WUDFHV W\SHV R
FRQGXFWHG DV ZHOO DV GHILQLQJ WKH W\SH RI WKH SDUW

.H\ ZRUGV ZHDU WULERORJ\ PLFURVWUXFWXUH
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SROMRSULYUHGD

3ROMRSULYUHGD MH JRVSRGDUVND GMHODWQRVW NRM
ALYRWLQMD X] OMXGVNL UDG LVNRUL&AWDYD SULURGQH L]
ALYRWLQMVNLK SURL]JYRGD NRML VH NRULVWH X SUHKUDQ
SUHUDGX 'LMHOL VH QD ELOMQX SURL]J]YRGQMX UDWDUVW
GU WH VWRpDUVWYR JRYHGDUVWYR VYLQMRJRMVWYR S|
SROMRSULYUHGX MR& VSDGDMX L RVWDOL SURL]JYRGL NRN
OMXGVNRJ aLYRWD > @

ROMRSULYUHGQL VWURMHYL

5D]YRMHP WHKQRORJLMH NUR] SRYLMHVW NUHQXYa&aL F
SURL]YRGQMH KUDQH GROD]JLPR GR PRGHUQLK VWURMHYD

i1DMYDaQLML RG WLK VWURMHYD MH WUDNWRU QD NRML V
UbD]OLpLWLP VYUKDPD L PMHVWLPD XSRWUHEH

3UDWHUL UD]JYRM WHKQRORJLMH UD]YLMDMX VH L QRY
VYRMVWYD YHU SRVWRMHULP GLMHORYLPD VWURMHYD 1DM
VX UDpXQDOLPD L *36 QDYLJDFLMRP WH PRJX REDYOMDWL
PRYMHND > @

60OLND ORGHUQL WUDNWRU > @
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IDYRGQMDYDQMH X SROMRSULYUHGL

IDYRGQMDYDQMH RSLVXMH PHWRGH NRMLPD VH NRQW
NDNR EL VH SRVWLJOD QDMEROMD UD]LQD YODJH ]D UDVW |
1DMpH&4UH VH SULPMHQMXMH VDPR WLMHNRP SHULRGD N
suLpMHQMLYDWL L WLMHNRP FLMHORJ SHULRGD UDVWD
DJULNXOWXUH YHU SUHNR SROD WLVXUOMHUD D SRYLMHV(
VYLMHWD

1HNH RG PHWRGD QDYRGQMDYDQMD VX
X SRYUALQVNR QDYRGQMDYDQMH XPMHWQD SRSODYL

x QDYRGQMDYDQMH EUD]GDPD NDQDOL NRML YRGH Y
YULMHPH ]IDPLMHQMHQR FLMHYLPD

X SRGSRYUAGLQVNR WHNVWLOQR QDYRGQMDYDQMH |
GUXJRP YRGR QHSURSXVQRP VWUDQRP VH ]DNRSD
VH SXawb YRGD

Xx QDYRGQMDYDQMH NDSDQMHP FLMHY V UXSLFDPD
SRVWDYL SRUHG ELOMDND L NUR] QMX VH SX&aWD Y

x QDYRGQMDYDQMH NLAHQMHP LOL RUR&GDYDQMHP ¢
SRPRU SULWLVND PDOH FLMHYL UDVSU&GXMX YRGX N

ORGHUQL SRVWXSFL QDYRGQMDYDQMD NRML NRULVWH
XpLQNRYLWLML HNROR&NL SULKYDWOMLYLML L SRX]GDQLM
QDYRGQMDYDQMH NLAHQMHP RURZDYDQMH L QDYRGQMDYLE
X] SRPRiU PRWRUD SXPSD L] EXQDUD ULMHNH LOL MH]HUD
SRYUELQL NRMX WUHED QDYRGQMDYDWL 9RGD NRMD VH SX
QRVL PDOH pHVWLFH WOD L SLMHVDN NRML VH PRUDMX ILO
SULpYU&AUHQH SUVNDOLFH LOL FLMHYL V UXSLFDPD NRMH G|
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60OLND IDYRGQMDYDQMH NLAHQMHP > @

UVNDOLFH

8 RYRPH UDGX DQDOL]JLUDQH VX GYLMH SUVNDOLFH ]D
QDYRGQMDYDQMH NLAHQMHP X YRUDUVWYX -HGQD RG SUVI
WH&H UDGQH XYMHWH D GUXJD MH LJUDYHQD RG 89 RWSRL
JUDYX L LGHQWLpPDQ QDpLQ UDGD

.UDN ]D §F 2VRYLQD
VXGI
A0LFD
00D]QL
SUVND(
2sU
BNORS G
OH&lI 00D]!
3ULNOM
60LND 'LMHORYL SUVNDOLFH
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BULQFLS UDGD SUVNDOLFH

9RGD QD SULNOMXpNX XOD]L X SUVNDOLFX L WHpH SU|
SUVNDQMH LPD UXSX PDQMHJ SURPMHUD RG GUXJH POD]QL
VSUHMD L QHPD YHOLNL GRPHW D VOXAaL ]D QDYRGQMDYD(
LPD UXSX YHUHJ SURPMHUD D YRGD L] QMH L]JOD]JL X REOLI
PRQWLUDQD LVSUHG POD]JQLFH L vOXaL ]|D URWDFLMX SUVN
AOLFD |DMHGQR V NUDNRP ]D SRJRQ VXGDURP URWLUD ]D
RSUXJH QD RVRYLQL VH YUDUD X SRpHWQL SRORADM 3ULW
SUVNDOLFH L SUHQRVL VYRM PRPHQW QD SUVNDOLFX 33UV
YUDWLOD X SRpHWQL SRORAaDM LVSUHG POD]D YRGH FLMHC

SUVNDOLFD MH YUOR VORAHQL GLR NRML LPD PQRJR ]D
UDGX SRVYHWLWL VDPR QHNLPD RG QMLK NRML VX GMHORY

ODOpLUDQMH L PDOpPHU

ODOpLUDQMH

oboOopLubQMH MH SURFHV ]DVWLUDQMD WOD NRMH VH
EURMQH SRIRGQRVWL NDR aWR VX VPDQMHQMH LVXaLYDC
ALYRWLQMDPD ]J]HOHQD JQRMLGED UHFLNOLUDQMH RUJDQ\
PRIJXUH MH L SRVLSDWL XQDSULMHG SULSUHPOMHQL RUJDQ

ODOpHU

ODOpHU MH XUHyYDM ]D NRaAHQMH L XVLWQMDYDQMH WU
PRAHPR QDUL QD WOX .RULVWL VH X SROMRSULYUHGL ]D X
X]GXa FHVWH 8 SUDYLOX VH SURL]JYRGL NDR ]JDVHEQL VW
SRYH]XMX QD WUDNWRUH LOL EDJHUH D SRVWRMH L UXpQR

'LR PDOpHUD NRML MH RGJRYRUDQ ]D NR&HQMH L XVL\
YDULMDQWD L REOLND 1R& MH VSRMHQ .XDLRWRY GQNH QURNIH
NRPRUD ]D XVLWQMDYDQMH RUJDQVNRJ PDWHULMDOD

1Ra PDOpHUD NRML VH DQDOL]JLUD SULPMHQMLYDR \
JQRMLGEX .RG UDGD PDOpHUD QRa ]DKYDUD L UH&H WUDYX
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NDPHQpLUH 9LMDN UDGL X SDUX V QRaHP SULpYU&aAUXMXUuL
VDPR X NRQWDNWX V QRaAHP D QD QMHJD VH PRaH WDORAL\

.XuLawH

SHPHQLFH
SULMHOF

60LND ODOpHU > @

2VRYLUQD

60OLN '

-

MHORYL

o

DOpHUD > @

=2
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fULERORJLMD

7TULERORJLMX RSLVXMHPR NDR JQDQVWYHQR VWUXpPpQX
SUREOHPLPD WUHQMD IULFWLRQ L WUR&AHQMD ZHDU *OC
PHYyXGMHORYDQMD GYLMH SRYUaLQH PDWHULMDOD X UHO
SUREOHPD NRML VX SRYH]DQL V WLP JLEDQMHP 1DMYDAaQ
PHKDQLpNH NRQVWUXNFLMH REUDGD PDWHULMDOD L]JERU

.RUDFL SUHPD NRMLPD QDVWRMLPR GRELWL SULKYDW
UHDOQRP WULERVXVWDYX VX
x LJERU PDWHULMDOD WULERHOHPHQDWD
x |]DawLWD SRYUALQD RG WUR&GHQMD
Xx XKRGDYDQMH
X SRGPD]JLYDQMH

8VSMHAQRP SULPMHQRP VYLK NRUDND X UHDOQLP UDC
WUHQMD L WURAHQMD D ]JERJ WRJD VH SURGXaXMH YLMHN

SREROMADYD VH SRX]GDQRVW SRYHuUDYD VLIXUQRVW VPD(

TULERVXVWDY

2VQRYQL WULERVXVWDY VDVWRML VH RG IXQNFLRQDOQLEF
LPDMX QHNR JLEDQMH PHYXVUHGVWYD PD]JLYR L RNROL
IDNWRUH WUHQMDyyL]PHYWXO@MLKHQNIRODNQD VXVWDYD PRAaH
NRMH PRJX XWMHFDWL QD WHPSHUDWXUX L RQHpLaAUHQMH
REOLNX WUHQMD L WURAHQMD > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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9UVWH L PHKDQL]PL WUR&AHQMD

=D VOXpDMHYH WUR&GHQMD GLMHORYD X RYRPH UDGX S
VH L] WDEOLFH NRMD MH QDSUDYOMHQ@D SUHPD QRUPL ",1
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7TDEOLFD OHKDQL]PL WUR&GHQMD > @

Mehanizam trosenja R
Struktura | Tribologko naprezanje Primijeri I * uglavnom previadava o Dol
sustava ) ::;i;;e 3 Vrsta trogenja © manje znacajno {‘l‘sﬂl < nja
slike istrodenih
Adhezija | Abraziia | 9™C Tribokorozija | dijelova)
Kruto tijelo - poriing
Medumedij
(potpuno Hidradinamicki
m\ﬁﬁm podmazivani lezaji [ ] (e} Slike Alab
tijelo
Vodilice, klizni
leZaji, cahure,
i osovi i
Klizanje |_J_é|— ne {:;!f Kiizno ® o o ° e AZnd
kuglasti ventili
Valjkasti Is2a),
Kruto tiel Kotkani iglicasti leZaji,
o- rijanje, | valjkast lezaji, .
Ko tiiglo | Valjanje zuptanici, kizne | OWBiuce, Valino o e} ® (0] Siike A3a-h
:kudludbogl, povréine bregaste
granitnog i osoving
trenja) Udarne opruge,
: sjedidta opruga, Trodenje vi i
Wil rodenje vibriran
briranje teleskopske {izjedanje - m;n:"m L & ® @ Slike Ada-d
opruge, uzbudne
opruge
‘—l:J Igle ventila, ventil),
udamo opteredeni Udarno
] graniénici o o] ) o) Siika ASa
Udaranje
[i.'-‘ l'r |i"-' Udarne plode na Abrad
transportnim 8zljsko-
Kruto tijelo | | | uredsjima udarna < [ ] @ @) Slika ABa
Centice SERN .y ) z e g =
! I..m:ﬁta bakgam. 5
p— svrdla za kamen, Abrazijako-
K| v £ | lopalice, kizno ® o Siike A7a.b
L 1 gusjenitast ni
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-RVLS 1RYDN $QDOL]D WURAHQMD SROI

, ] RYH WDEOLFH PRJX VH RGUHGLWL VYH YUVWH L PH
DERDOL]LUDQLP GLMHORYLPD 8 WDEOLFL VH SUYR SURQDO|
SRMHGLQL GLR D ]JDWLP VH RGDELUH WULERORA&AGNR WUR&HC

SRMHGLQL VOXpDMHYL WUR&AHQMD

.RG 40LFH PHWDOQH SUVNDOLFH MDYOMD VH VOXpDM
pHVWLFDPD SD VH UDGL R KLGURDEUD]JLMVNRP WUR&AHQM
WUR&AHQMD DEUD]LMD L XPRU SRYU&GLQH

6WUXNWXUX VXVWDYD VWRSHUD SROLPHUQH SUVNDOL
XGDUD X pHVWLFH QD GUXJRP NUXWRP WLMHOX SD VH UL
NRMHJD VX SULVXWQL DEUD]LMD L XPRU SRYU&LQH

5DG QRabD PDOpHUD NDUDNWHUL]JLUD VOXpDM NUXWRJ \
VH UDGL R DEUD]LMVNRP NOL]JQRP L XGDUQRP WUR&GHQMX
SRYU&GLQH

.RG YLMND ]D QR4a PDOpHUD MDYOMD VH VOXpDM VXKRJ
YUVWD WURGAGHQMD MH YDOMQR D GRPLQLUDMX DGKH]LMD |

.RG VYLK GLMHORYD PDOpHUD SULVXWQD MH RGUHYHQD NR
RVWDOLP PHKDQL]PLPD WUR&GHQMD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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'RPLOQDQWQH YUVWH WUR&AHQMD NRG DQDOL]JLUDQLK GL

$EUD]JLMD

$euD]LMD MH WUR&AHQMH LVWLVNLYDQMHP PDWHULM
LIERpLQDPD -HGLQLpQL GRJDYDM DEUD]LMH LPD GYLMH II
SRYuaLQx PDWHULMDOD BRGUXWMHFIDOMMPA YVWHVNLYDQMH
pHVWLFH WUR&GHQMLI SRG XWMHFDMHP VLOH )

60OLND -HGLQLpQL VOXpDM DEUD]JLMVNRJ WURA

OHKDQL]DP DEUD]LMH PRAHPR DQDOL]JLUDWL V QHNROLN

X RYLVQR R VWUXNWXUL WULERVXVWDYD DEUD]LMD .
X RYLVQR R PHYyXGMHORYDQMX SRYUALQH L pHVWLF
PLNURQDSUVQXuD L PLNURXPRU

X RYLVQR R RGQRVX WYUGRUD DEUD]LYD L PDWHULML
1DM]QDpDMQLMH VYRMVWYR RWSRUD QD DEUD]LMX MH |

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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$GKHIJLMVNR WURAHQMH

$GKH]LMX NDUDNWHUL]JLUD SULMHOD] PDWHULMDOD V
]IDYDULYDQMD NUXWLK ID]D SUL UHODWLYQRP JLEDQMX -t
ID]D MH QDVWDMDQMH DGKH]J]LMVNRJ VSRMD QD PMHVWX
DGKHJLMVNRJ VSRMD D WUHUD ID]D MH RWNLGDQMH pHVWL

60OLND -HGLQLpQL VOXpDM DGKH]JLMVNRJ WURAal

2ZWSRUQRVW QD DGKH]LMX RFMHQMXMH VH SUHPD WL
7TULERORAND NRPSDWLELOQRVW MH SULNODGQRVW ]D UDG
PLNUR]DYDULYDQMX SUL GRGLUX LPDMX EROMX NRPSDWLEL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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8PRU SRYUA&ALQH

8PRU SRYUALQH MH RGYDMDQMH pHVWLFH PDWHULMDUC
QDSUH]DQMD NDR 8WR VX NRWUOMDQMH L NOL]J]DQMH 3RC
XJURNXMH SRWSRUGLQVNX SXNRWLQX NRMD SUL GDOMQML|
pHVWLFH WUR&GHQMD

60LND -HGLQLpQL VOXpDM XPRUD SRYU&GLQH >

-HGQLpQL GRJDyDM RSLVDQ MH V WUL ID]JH SUYD ID]
SRYUaGALQH GUXJD ID]JD MH QDSUHGRYDQMH SXNRWLQH D
OLNURSXNRWLQD VH MDYOMD LVSRG SRYUaLQH MHU MH QD
QDSUH]DQMD

3ULMH SRMDYH WUHUOH ID]JH LOL NULWLPpQH WRpPpNH WU
VXSURWQR RG DEUD]J]LMVNRJ L DGKH]JLMVNRJ WUR&G@HQMD J
GRJDyDMD )DNWRU ]D SURFMHQX WUR&GHQMD XPRURP SRYU
XPRURP NRML MH L]JUDAHQ NDR YLMHN WUDMDQMD LOL GLQ

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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(.63(5,0(17$/1, ',2

2YDM GLR UH VH |IDVHEQR SRVYHWLWL VYDNRP RG GLMH(
SRVWXSNH ]D DQDOL]X 3URYHVW uH VH DQDOL]D PLNURVW
QHNRULAWHQLP GLMHORYLPD DQDOL]D WUDJRYD L YUVWH '

aOLFD PMHGHQH SUVNDOLFH

7URA4HQMH 40LFH PMHGHQH SUVNDOLFH NDUDNWHUL]LL
SLMHVND 3UL GXJRWUDMQRP UDGX WDNDY POD] PRaH S
GLMHORYLPD 1D PMHVWX XGDUD POD]D YRGH X aOLFX QI
WUR&GHQMD

SULMH SRpHWND DQDOL]H a0LFD MH RGUH]DQD RG RV
UH]DQMD SUVNDOLFH SULPLMHWLOL VPR GD VH QD SRYU
IDERUDWRULMX |]D DQDOL]X PHWDOD L QD HOHNWURQVNRP |

60OLND a0OLFD PMHGHQH SUVNDOLFH

=ERJ YHOLpLQH 4@0OLFH SUYR LVSLWLYDQMH NRMH VH P
=DWLP VH RGUH]DR GLR QD NRMHP VX WUDJRYL WUR&GHQMD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



-RVLS 1RYDN $QDOL]D WURAHQMD S

4'3 DQDOL]D

4'3 VWRMRQWLMKDWLYH GIYDQWLWDWLSURILOLUDQMH 7
PHWRGD NRMD PMHUL XGLRG SRYUaLQH SUF ODWHULMDO V
ERPEDUGLUD UHQGJHQVNLP JUDNDPD D SULWRP VF
SREMHJQX V SRYUGLQH PDWHUHWDUD 8]RUDN SULV
MDNRP YDBMNQPBPEKLQD SRYU&GLQH LVSLWQRJ X PP D
PLQLPDOQD GHEOMLQD PP 3RYU&LQD LVSL

601 B8UHYDM ]D 4'3 L *'6 DQDOL]X > @

5DpXQDOR DQDOL]J]LUD SRGDWNH NRMH GRELMH
SRND]XMH XGLR HOHI 8]RUDN VH D QDERDWRU XMX ]
QD )&%L GRELYHQL VX VOM ,VSLWLYDQMH VH SUR
PLNURPHWDUD VGD ¥ FS RYSSUHYDDNH DVAODFX SUHY
FLQN VD > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 5HIXOWDWL 4'3 DQDOL]H

OHWDORJUDILMD

OHWDORJUDILMD VH EDYL LVWUDALYDQMHP VWUXNWXU
HOHNWURQVNRJ PLNURVNRSD

9LGOMLYH NDUDNWHULVWLNH
X YHOLpLQD JUQD
X SULVXWQH ID]H
x UDVSRGMHOD ID]D
X GHEOMLQD L VWUXNWXUX SRYUSLQVNLK SUHYODND
X GHIRUPDFLMH VWUXNWXUH QDVWDOH QDNRQ SODVV

BULSUHPD ]|D PHWDORJUDIVNX DQDOL]X

8]RUDN VH SULSUHPD ]|D PHWDORJUDIVNX DQDOL]X SUH
PLNURVNRS NRML NRULVWL VXVWDY OHUD L VYMHWOR
UHIOHNWLUDMXUXSRYU&GLQX QD X]JRUNX =ERJ NRULaAWHQMI
X]JRUND SRYUALQD X]J]RUND SULMH PLNURVNRSLUDQMD WL
QDJUL]IDQMHP GRELYD VH JODWND JUFDOQD SRYU&GLQD 2EL
V QDJUL]DQH SRYUGLQH VYMHWOR UD]J]OLPpLWR UHIOHNWLUD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND BULSUHPD X]J]RUND ]D PHWDORJUDIVNX DQD

SBULSUHPD X]RUND

1IDNRQ LJUH]JLYDQMD X]JRUDN MH XOLYHQ X SROLPI
PDWHULMDORJUDILMX QD )6% X 1DNRQ RWYUGQXuUD SROL
SUHSRUXNDPD SURL]YRYyDpD RSUHPH ]D SULSUHPX PHWDOR.
NRUDNH L VUHGVWYD NRUL&GWHQD X SULSUHPL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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7DEOLFD .RUDFL EUX&HQMD X]RUDND
%UXVQL SD[SLU 3 3 3 3 3
+ODYyHQMH 9RGD 9RGD 9RGD 9RGD
%UJLQD RNUHWDMP

R PLQ

7DEOLFD .RUDFL SROLUDQMD X]RUDND

7NDQLQD GLMDPDQWQD SDVWD PLNURPHWUD
+ODYHQMH DONRKRO |YRGD DONRKRO

%U]JLQD R PLQ

1IDNRQ SROLUDQMD X]J]RUDN VH QDJUL]DR X RWRSLQL ]D QI
SULSUHPH X]JRUND MH SUDQMH X DONRKROX &a4WR GDMH MD\

60OLND SROLUDQL X]J]RUFL X SROLPHUQRP NDOX

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 3RYUALQD a80LFH PMHGHQH SUVNDOLFH

60LND OLNURVWUXNWXUD UXED PMHGHQH SUVNDO

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND OLNURVWUXNWXUD PMHGHQH SUVNDOLFF

S3UHPD VOLNDPD VD VYMHWORVQRJ PLNURVNRSD SRYU&a|
RG MH]JUH .RPSOHPHQWDUQR UH]XOWDWLPD 4'3 DQDOL]H €
SUHYODNRP QD ED]JL FLQND 2VQRYQL PDWHULMDO SUVNDOL
SURYHVWL GDOMQMD DQDOL]D X QDVWDYNX UDGD

7TYUGRUD SR 9LFNHUVX

7TYUGRUD MH VYRMVWYR PDWHULMDOD VDPR NUXWLQD
QMHJRYX SRYUALQX OMHUHQMH WYUGRUH SR 9LFNHUVX °
SLUDPLGRP V YUAQLP NXWRP RG f SRG RSWHUHUHQMHP
QD SURGLUDQMH WH SLUDPLGH X QMHJRYX SRYU&LQX 1D
SRYUALQX X]JRUND SRG VYMHWORVQLP PLNURVNRSRP PMHL
WH VH WYUGRUD LJ]UDpXQDYD SUHPD IRUPXOL

g | £g2x388¢ IGMHMHr S D7EE> @

X
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60LND 3ULQFLS PMHUHQMD WYUGRUH SR 9LFNH

1D X]JRUNX X]HWRP L] GLMHOD a480LFH SUVNDOLFH SURYHOD
SUYR V RSWHUHUHQMHP RG 1 D GUXJR YV RSWHUHUHQMHP

5HIXOWDWL LVSLWLYDQMD SULND]DQL VX X WDEOLFL

7TDEOLFD 5HIXOWDWL PMHUHQMD WYUGRUH PMHGHQH SUVNDOL

OMHUHQMH

+9

+9

,VSLWLYDQMH V RSWHUHUHQMHP 1 SURYHOR VH EOLA&H ¢
PDQMHJ RWLVND LQGHQWRUD B5H]XOWDWL SRND]XMX GD C(
MH]JUH X]RUND

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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(OHNWURQVNL PLNURVNRS

(OHNWURQVNL PLNURVNRS |]D UD]JOLNX RG VYMHWOTF
XVPMHUDYD HOHNWURPDJIJQHWQR SROMH GR X]J]RUND (OHN
JUDQLFX UD]JOXpLYRVWL RG VYMHWORVQLK D L]J]QRVL RNR
UD]JOXpLYRVW RG QDQRPHWDUD 5D]J]ORJ WRPH MH &av
NUDUH RG RQH IRWRQ@D YLGOMLYH VYLMHWORVWL ORJXUH
NRG HOHNWURQVNRJ PLNURVNRSD X XVSRUHGEL VD
(OHNWURQVNH PLNURVNRSH GLMHOLPR QD GYD RVQRYQD R

X WUDQVPLVLMVNL HOHNWURQVNL PLNURVNRS
X VNHQLUDMXuUL HOHNWURQVNL PLNURVNRS

6NHQLUDMXUL HOHNWURQVNL PLNURVNRS
SBUHPD QD]JLYX 6(0 VNHQLUD SRYUALQX LVSLWLYDQRJ

VQRSRP HOHNWURQD 6QRS HOHNWURQD L]JELMD HOHNWUR
HOHNWURQL WYRUH UHQGJHQVNH JUDNH (OHNWURQL L] YD
DWRPD SRSXQMDYDMX SUD]J]QR PMHVWR D SULWRP RSXa
UHQGJHQVNLK JUDND (QHUJLMD HOHNWURQD UD]JOLNXMH
VSHFLILpPQD MH ]D VYDNL HOHPHQW ]JDWR MH L HQHUJLN
NDUDNWHULVWLpPpQD ]JD SREXYyHQH DWRPH 6SHNWURPHW
NDUDNWHULVWLpPQH JUDNH VRUWLUD LK L EURML QD WHPH
EURM UHQGJHQVNLK JUDND QD RNRPLWRM RVL QDVXSURYV
VSHNWUX RGJRYDUDMX HOHPHQWLPD SULVXWQLP X X]RUF
R]QDpDYD NRML MH HOHPHQW X SLWDQMX %URM VLIJQDOD
HOHPHQWD X DQDOL]JLUDQRP GLMHOX X]J]RUND

1HNH RG SUHGQRVWL 6(0 PLNURVNRSD VX

X YUOR GREUD UH]J]ROXFLMD VSRVREQRVW GD VH YLCG
X GXELQD SROMD GRELYDQMH WURGLPHQ]JLRQDOQH
Xx PLNURDQDOL]D VDVWDYD X]J]RUND > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 8]RUDN PMHGHQH SUVNDOLFH QD 6(0

60LND .HPLMVNL VDVWDY SRYUALQH PMHGHQH

5H]XOWDWL 6(0 D QD SRYUALQL aOLFH NRML SRND]XMX GD
SRNODSDMX VH V UH]XOWDWLPD 4'3 DQDOL]H

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 3RYuaLQb SUHVMHND PMHGHQH SUVNDOLFH ]D I

60LND .HPLMVNL VDVWDY MH]JUH A0OLFH PMHGH(

$QDOL]D SRSUHPQRJ SUHVMHND &OLFD QD 6(0 X MDVQR SRN
FLQNRP

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 7TUDJRYL WUR&GHQMD QD PMHVWX XGDUD POD]D YF

/IHIXUH EDNUD V FLQNRP

/IHIXUH EDNUD V FLQNRP QD]JLYDMX VH PMHGL L RQH VX
YUOR UD]J]QROLNX SULPMHQX RG XNUDVQLK SUHGPHWD ]JER
PX]LPNLK LQVWUXPHQDWD NYDND L OHADMHYD 6YRMVWY
HOHNWULpPpQD L WRSOLQVND YRGOMLYRVW PRIXUQRVW
DQWLNRUR]JLYQRVW QLVNL IDNWRU WUHQMD L GREUD PHKD

3RGMHOD PMHGL

x $O0ID PMHGL +* QD]JLYDMX VH L KODGQR JQMHpPpHQ}
MHGQRID]QH KRPRJHQH OHJXUH V YL&H RG EDNU

x $0ID EHWD PMHGL + LOL WRSOR JQMHpHQH PMHGL \
EDNUD L FLOQND *RWRYR VX SRWSXQR REOL
D KODGQR VH REOLNXMX VDPR |]D GRELYDQMH ]DYU:

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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X %HWD PMHGL *+ REOLNXMX VH VDPR X WRSORP VW
OLMHYDQMH 2GOLNXMH LK YLVRND pYUVWRUD L WY
FLQND

x 3BRVHEQH PMHGL VDVWRMH VH RG EDNUD L
HOHPHQDWD GRN MH RVWDWDN FLQN /HJLUQL H
SRVWRMDQRVW L GUXJD VYRMVWYD 7R VX WRSO
SULPLMHQLWL L X OLMHYDQRP VWDQMX > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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6WRSHU SODVWLpPpQH SUVNDOLFH

$QDOL]LUDQD SODVWLPpQD SUVNDOLFD YUOR MH VOLD
LGHQWLpPpDQ 3B3UHGQRVW SODVWLPpQLK SUVNDOLFD QDG PH
MHIWLQLMLK SROLPHUQLK PDWHULMDOD L SRVWXSND L]JU
LIJUDYHQD MH RG 89 RWSRUQRJ SROLPHUD WRpPQLMH +' SRO

‘LR V QDMYHuULP VWXSQMHP YLGOMLYRJ WUR&GHQMD M&t
URWDFLMH JRUQMHJ GLMHOD SUVNDOLFH SUL SRYUDWNX X

60OLND 3ODVWLPpQD SUVNDOLFD

6WRS KU / OMHVWR| XGELC

60LND 6WRSHU SODVWLPpQH SUVNDOLFH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SULSUHPD X]RUND

S3ULMH SRpHWND DQDOL]H VWRSHU MH RGUH]DQ V SUV
WUDJRYL WUR&AHQMD

=ERJ UDYQH SRYUALQH X]RUDN QLMH ELOR SRWUHEQR >
QD VYMHWORVQRP PLNURVNRSX

60LND 2GUH]DQL VWRSHU

$QDOL]D QD VYMHWORVQRP PLNURVNRSX

8]RUDN MH DQDOL]LUDQ QD VYMHWORVQRP PLNURVNR
QHRAWHUHQH SRYUALQH GR RAWHIHQH

60LND 1HRAWHUHQD SRYUALQD VWRSHUD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND BULMHOD]QD SRYU&GLQD VWRSHUD

60OLND 28WHUHQD SRYUALQD VWRSHUD

6 XNODGQR SUHWSRVWDYOMHQRP PHKDQL]JPX WURAHQI!I
WUR&GHQMH X]JURNRYDQR XWLVNLYDQMHP WYUYLK pHVWLFD

IDNRQ UDGD RG RNR VDWL UDJLQD WUR&AHQMD MH YHOLN

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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89 RWSRUQL SROLPHUL

6YL SROLPHUL QLVX SRJRGQL ]D NRULAZWHQMH X YDQ
GHJUDGDFLML DNR LK SULPMHQMXMHPR X XYMHWLPD ]D N
PRJX RAWHWLWL SROLPHUH VX L]ODJDQMH 89 VYMHWOX
NHPLMVNH UHDNFLMH V RNROLQRP ODWHULMDOL NRML QLV
VWUXNWXUX SULOLNRP L]ODJDQMD 89 VYMHWOX D QDNRC
GLPHQ]LMH L ERMX WH GRELYDMX SXNRWLQH &WR SULPMHI
YDA4QR MH SURYHVWL SDAOMLY L]JERU PDWHULMDOD GD VH
]DGDWND

3LWDQMD NRMD VH SRVWDYOMDMX SULMH RGDELUD SR
JUDNDPD

x .ROLNR MH GXJR UDGQR YULMHPH PDWHULMDOD"

X .RML GLR GDQD tUH PDWHULMDO ELWL LJORaHQ 89 JUDND

x .RML VX RVWDOL YDQMVNL pLPEHQLFL NRMLPD MH PDWtE

89 RWSRUQL SROLPHUL VX YDULMDQWH QDMpHaULK SROLF
SRVWRMDQRVW SUL XWMHFDMX 89 VYMHWORVWL $GLWLYL
VXQpDQMH 2QL XSLMDMX aWHWQH 89 JUDNH L RWSXawWwDMX
SULPMHQMXMX L]YDQD JGMH VX X GRGLUX VD VXQpPHYRP VY
IMLK NDUDNWHUL]JLUD

Xx GXab SRVWRMDQRVW X YDQMVNLP XYMHWLPD
X GLPHQ]J]LMVND SRVWRMDQRVW
X RWSRUQRVW QD SXNRWLQH X]JURNRYDQD GMHORYDQMHI

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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1Ra PDOpHUD

1D QRaX PDOpHUD MDVQR VH PRaH YLGMHWL WURA&AHQMH&
1RA VH QDMSULMH XVSRUHGLR VD RULJLQDOQLP GLMHORP
SULOLNRP UDGD 2ED GLMHOD VX YDJDQD D NRULaAaWHQL GL

IHNRULAWHQL QR& QD VHEL LPD SUHYODNX GRELYHQX JI
NRULAWHQRPH QRaX SRWSXQR QHVWDOD

60LND .RULAWHQL QR& PDOpHUD

60LND 8VSRUHGED NRULAWHQRJ L QHNRULAWHQ

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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8VSRUHGED GLPHQ]JLMD NRULaAWHQRJ L QHNRULAWHQRJ
1D SRWURGHQRP L QRYRP GLMHOX SRYXNOD VH OLQLMN

]DWLP VX SRYXpHQH RNRPLFH QD WX OLQLMX X UD]PDNX F
OLQLMH D UH]XOWDWL PMHUHQMD XVSRUHYHQL VX X WDEO

60LND /ILQLMH ]D PMHUHQNG6OLND /LQLMH JCHRRHYUAVOWIH Q
PDOpHUD PDOpHUD

7TDEOLFD 8VSRUHGED 4LULQH R&WULFH NRULAWHQRJ L QHNRUL

%URM OLQLMH

"XOMLQD OLQLMH QRYL
QRA& PP

"XOMLQD OLQLMH
NRULAWHQL |QR& PP

5DJ]OLND PP

60LNH L UH]XOWDWL L] WDEOLFH SRND]XMX GD MH GR&OR
SURPMHQH REOLND UH]QH RAWULFH QRAD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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*'6 DQDOL]D

.HPLMVND DQDOL]D REDYLOD VH RSWLPpNLP HPLVLMVNL
IDERUDWRULMX ]D DQDOL]X PHWDOD QD )6% X 2YDM XUl
NYDOLWDWLYQX NHPLMVNX DQDOL]X YRGOMLYLK pYUVWLK
HPLVLMVNH VSHNWURPHWULMH . YDOLWDWLYQRP NHPLMVNI
PDWHULMDOL D ODERUDWRULM MH RSUHPOMHQ ]D NYDQW
OHJLUDQLK pHOLND VLYRJ OLMHYD QRGXODUQRJ OLMHYD
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