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UVOD

!"#$%&'()*+#+,-./0"*'(1#."2'")*'"0"*'(1#$,0.3/0"*'(#/#&./'"04'/0"*'(1#-"-+#%,"./5#,"-+#/#*+0/5#

+64/-"#-./7/*"4/,(,"1#8"*"%#'(#*$9*"#&./7'(*"#2*"*'"#/#7(,+8"#."2*+0.%*/5#2*"*%,0(*/5#

:."*";#<"-+#-./7/*"4/%,/-"#$#/%&$*'"0"*'$#%0+'(#=$*->/'(#-+./%,/#/#2*"*'"#/2#!"#$%&'(%')*

znanosti#?*&.;#=+.(*2/@*"#&%/5+4+:/'"1#&%/5/'",./'"1#%$8%-"#7(8/>/*"#/#8.;A;#B'/5+0+#,(7(4'C

*+#+6/4'(9'(#'(#/*,(.8/%>/&4/*".*+%,1#'(.#%(#%4$9(#%"2*"*'/7"#/2#)/.+-+:#%&(-,."#2*"*+%,/#

/#&+0(2$'$#/5#$#&+%(6*$#>'(4/*$;#D(8*"#+8#0"9*/51#"4/#-+8#*"%#2"*(7".(*/5#=+.(*2/@*/5#

8/%>/&4/*"#'(#=+.(*2/@*"#(*,+7+4+:/'";#E*,+7+4+:/'"1#*"'-."F(#8(G*/."*"#-"+#2*"*+%,#+#

-$->/7"1#8"*"%#%(#&./7'(*'$'(#$#."24/@/,/7#&+8.$@'/7"#4'$8%-(#8'(4",*+%,/1#&./7'(./>(#$#

&+4'+&./0.(8/1#":.+*+7/'/1# )$7".%,0$1#7(8/>/*/1#0(,(./*/1# =".7"-+4+:/'/1#&.(5."76(*+'#

/*8$%,./'/1#(-+4+:/'/;#E*,+7+4+)-"#2*"*'"#/#7(,+8(#,"-+3(.#%(#&./7'(*'$'$#."8/#."2'")*'"C

0"*'"#."2*+0.%*/5#&.+64(7"#-+'/#%(#&+'"04'$'$#,/'(-+7#-./7/*"4/%,/@-+:#/%,."9/0"*'"1#"4/#/#

&./4/-+7#$,0.3/0"*'"#0"9*/5#@/*'(*/>"#$#%$8%-/7#&+%,$&>/7"1#),+#'(#&+8.$@'(#=+.(*2/@*(#

(*,+7+4+:/'(;

H+.(*2/@*"#(*,+7+4+:/'"#%(#$#%0/'(,$#0(F#+8"0*+#/#.(8+0/,+#-+./%,/#$#/%,."9/0"*'$#/#

."2'")*'"0"*'$#-"2*(*/5#8'(4";#I#/%,."9/0"*'$#%7.,*/5#%4$@"'(0"#4'$8/#=+.(*2/@*"#(*,+7+C

4+:/'"#&./7'(*'$'(#%(#."8/#$,0.3/0"*'"#0.(7(*"#&.+,(-4+:#+8#*"%,$&"#%7.,/1#$,0.3/0"*'"#'(#

4/#7.,0+#,/'(4+#&.(7'(),"*+#%#'(8*+:#7'(%,"#*"#8.$:+1#'(#4/#%(#%#7.,0/7#,/'(4+7#*"-*"8*+#

7"*/&$4/."4+1#."8/#4+>/."*'"#."*"#*"#7.,0+7#,/'(4$1#+,-./0"*'"#&./%$,*+%,/#4/'(-+0"1#8.+:"#

/#+,.+0"#$#+.:"*/7"#9.,0(1#,$7"@(*'"#/2:4(8"#,.":+0"#-.0/#/#%4/@*+;#B+1#/%,."9/0"*'(#%7.,C

*/5#%4$@"'(0"#4'$8/#*/'(#'(8/*+#&+8.$@'(#$#-+'(7#%(#&./7'(*'$'(#=+.(*2/@*"#(*,+7+4+:/'";#

J*"#%(#&./7'(*'$'(#/#$#%0.5$#."2'")*'"0"*'"#+-+4*+%,/#&./#&.+*"4"%-$#%,.0/*"1#/%,."9/0"*'$#

%4$@"'(0"#2"*(7"./0"*'"#/#24+%,"04'"*'"#4'$8/#/4/#9/0+,/*'"1#/%,."9/0"*'$#24+@/*"#&.+,/0#&./.+8C

*+:#+-+4/)"#/#$#+%,"4/7#%4$@"'(0/7"#-+8#-+'/5#%(#,(7(4'(7#(*,+7+4+)-/5#2*"*'"#/#7(,+8"#

7+:$#$,0.8/,/#@/*'(*/>(#0"9*(#2"#/%5+8#-./7/*"4/%,/@-+:#/%,."9/0"*'"#/#/2./>"*'(#&.(%$8(;

K2#+0+:#-.",-+:#&./-"2"#&+%,"'$#+@/:4(8*(#6.+'*(#/#2*"@"'*(#$&+,.(6*(#0./'(8*+%,/#

=+.(*2/@*(#(*,+7+4+:/'(#$#-./7/*"4/%,/>/;#L(3$,/71#$#*")+'#-./7/*"4/%,/@-+'#&."-%/# ,+#

'(#'(8*"#+8#2"&+%,"04'(*/5#=+.(*2/@*/5#8/%>/&4/*"#-+'"#%(#-+./%,/#./'(,-+1#/#,+#$:4"0*+7#

&./4/-+7#$,0.3/0"*'"# 0.(7(*"#*"%,$&"# %7.,/# 4'$8/1# 8+-# %(# (*,+7+4+)-"# 0'(),"@(*'"# $#

M.0",%-+'#$+&F(#*(#&.+0+8(;

J0"'#."8#*"&/%"*#'(#%#*"7'(.+7#6+4'(:#$&+2*"0"*'"#%,.$-(#%#&.+64(7",/-+7#=+.(*2/@C

*(#(*,+7+4+:/'(1#*'(2/*/7#,(7(4'*/7#,(+./'%-/7#&+%,"0-"7"1#7(,+8"7"#/#7+:$F*+%,/7"#

&./7'(*(#$#-./7/*"4/%,/@-+7#/%,."9/0"*'$;#B"8"7+#%(#8"#F(7+#$%&'(,/#&+-"2",/#-"-+#=+.(*C

2/@*"#(*,+7+4+:/'"#7+9(#6/,/#-+./%,"*#"4",#&./#.'()"0"*'$#6.+'*/5#-./7/*"4/%,/@-/5#&/,"*'";

!"#$%&'(')'*+,-#.#/%-%'0&#1',-#0$#2-3+#45'67-3-%,$(#

KUKACA

B"2/0#(*,+7+4+:/'"#&+,'(@(#+8#:.@-/5#./'(@/#entomonN#?-$-">A#/#logos#?2*"*+%,1#*"$-"A;#I#

*"'+&F(*/,/'(7#%7/%4$#(*,+7+4+:/'"#'(#'(8*+#+8#2*"*%,0(*/5#&+8.$@'"#$*$,".#2++4+:/'(1#

"#6"0/#%(#&.+$@"0"*'(7#-$-">";

N#Entomon#'(#%.(8*'/#.+8#&./8'(0"#entomos#?."2.(2"*#/4/#&+8/'(4'(*#*"#8/'(4+0(A;#K2."2#entomon#&.0/#'(#



!!"

Fujimura, Kolar-Gregorić, Šuperina: Primjena forenzične entomologije u istraživanju KD-a
Polic. sigur. (Zagreb), godina 18. (2009), broj 4, str. 441-471

1.1. Kukci (insekti)
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1.2. Predmet i podjele entomologije
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20/09'*0>4)5!/$:$/4$)*+*$,$>)3'!;0($/'*0>E)3'!*0;'40>L)%'%90;$9'*0>7)#$86!4/0)3'!&!2'40>N 
0*!&!2'40>O)5$&0!/9!&!2'40>PD)9$*%!/!;'40>);!#H!&!2'40>PP)Q8'!&!2'40PC)')3#!4/'()"#+2'(-

M!%9!40)#$8&'7'90)5!"40&0)0/9!;!&!2'40>)5#';40#',0)/$)!"#$%&'(!)!*!+,-$ koja daje 

90!#'4%*$) %$8/$/4$) !) *+*,';$>)primijenjenu entomologiju) *!4$) %) 5#$*9'7/!2);!9#':9$)
5#!+7$6$)8$)7!640*$)'8#$6/!)'&')/0'8#$6/!)*!#'%/0>)!"/!%/!):909/0)6#%90)*+*$,$)')/$)si-
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0/9!;!&!2'4$)%0)"'40&')5!)5#'5$"$4+G';)2#$/$;$)"40&$9/!%9'-)R$*!)0/9!;!&!2'4$);!I0)3'9')
primijenjena na neke ljudske djelatnosti pa postoji "!*-!".,/.&0'12%3$)1.4512%)&0,6,'4512%

/&(&.,'1.451%,%(&7',851%&'(!)!*!+,-19

S)!"/!%+)/$)5!"#+740)*!40)5#!+7$6$>)5!%9!4')urbana entomologija>)pedoentomolo-

+,-12%"1*&!&'(!)!*!+,-12%:!.&';,8'1%&'(!)!*!+,-1 itd.

!"#$%&'()*+(,#'(-%.%/%0*1,

J$!):9!)40)60G)#070/!>)*+*,')%6!4$)%9$/':9$)/$&$80)5!%6+"$-).0*0)6#%90)!#'40/9'#$/0)%+)
5#0;$);#96';)9*'6';$)#$8/'()!#2$/'8$;$>)*$*!)I'6!9'/4%*'()9$*!)')&4+"%*'(>)/$)*!4';$)
/$&$80)'86!#)(#$/0)8$)%030)'&')%6!40)5!9!;%96!>)90)'()*!#'%90)8$)5!&$2$/40)4$4$:$,$)')#$86!4)
&'7'/$*$-)M#!+7$6$/40)9$*6'()6#%9$)*+*$,$);!I0)5!;!G')+)#$84$:/4$6$/4+)!"#010/'()5'?
9$/4$)*!4$)%0)5!%9$6&4$4+)9'40*!;)'%9#$I'6$/4$)*$8/0/'()"40&$-)S5#$6!)9';)5!"#+740;)3$6')
se :!.&';,8'1%&'(!)!*!+,-1.

4 T'!)3'!&!2'40)*!4')%0)3$6')5#!+7$6$/40;)2#$10)20/$)')/4'(!6'()H+/*,'4$)/$);!&0*+&$#/!4)#$8'/'-
E)M#!+7$6$/40);0($/'7*'()5#!,0%$)/$)I'6';)3'G';$)')+)/4';$-
L)M#!+7$6$/40)*0;'4%*'()%5!406$)')5#!,0%$)*!4')%0)!"6'4$4+)+)I'6';)!#2$/'8;';$-
7 U$%5!#01'6$/40)I'6'()!#2$/'8$;$)5!)2#+5$;$)90;0&40;)%&'7/!%9'-
N)M#!+7$6$/40)3'!*0;'4%*'()5#!,0%$)*!4';$)!#2$/'8;')#$%9+)')#$86'4$4+)%0-
O)M#!+7$6$/40)!"/!%$)!#2$/'8;$)5#0;$)!*!&'/')')/$7'/$)I'6!9$-
PD)M#!+7$6$/40)'8+;#&'()I'6!9'/4$)')3'&4$*$-
PP)M#!+7$6$/40)6$/4%*0)2#$10-
PC)M#!+7$6$/40)H+/*,'40)!#2$/'8$;$-
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#$%&'$()%)*+,&$+*-(,.$/0.)*-)&$.)*+,1$2)*,*-()3%0.)*2.$.%$*,*1415)3$*4*(%06$7$.%4*
1$2.0.)8*+%09$*-,'%0:4*)2*;<<<=*&',9%0>$=*?0/4')3@*+$*A)*B,(0.2):.$*0.',3,9,C)%$*-,&'$9$*
6)(,1,*-(0-,2.$'$*)*-()87$>0.$*1$,*7(9,*7()%0+.,*&(0+&'7,*4*)&'($D)7$.%4*1$2.0.)8*+%09$@*
'(0A$9,*%0*-(,>)*%,6*.01,9)1,*&',9%0>$=*E$1$7*&-,()*($27,%*)*%,6*&-,()%0*-(0-,2.$7$.%0*-($7)8*
3,C4>.,&')*B,(0.2):.0*0.',3,9,C)%0*4*(%06$7$.%4*1$2.0.)8*+%09$@*-,.$%-()%0*%0*-,&9%0+)5$*
:).%0.)50*+$*%0*,.$*-(0:0&',*,7)&)9$*,*-,%0+).5)3$*1,%)*&4*-(03$*.$:).4*($23)69%$.%$*)*
&87$>$.%4*&7)%0'$*,1,*&0A0*A)9)*+$901,*)&-(0+*&7,%0C*7(030.$=*FA,C*',C$*%0*4*7()%030@*1$+$*
&4*+(4C0*C($.0*B,(0.2):.0*2.$.,&')*+,D)79%$7$90*-($7)*-(,57$'@*B,(0.2):.$*0.',3,9,C)%$*
1$,*2.$.,&'*A)9$*%,6*4*-,7,%)3$=

G2(,5)*'$17,C*&'$7$*-(03$*B,(0.2):.,%*0.',3,9,C)%)*A(,%.)*&4=*H()%0*&70C$@*-()&4'.,&'*
141$5$*)*9):).$1$*.$*3('7,3*')%094*,->0.)',*%0*7(9,*,+A,%$.*-()2,(@*-$*:).%0.)5$*+$*&4*
)&'($D)'09%)*&3('.)8*&94:$%07$*.$&',%$9)*3('7,*')%09,*:)3*-()%0*,:)&')')*.)%0*.)3$9,*2$:4/4I
%4>$=*J&)3*,70*:)&',*K2):10*,+A,%.,&')*-(03$*1415)3$*)*9):).1$3$*.$*3('7)3*')%09)3$@*
B,(0.2):.$*&0*0.',3,9,C)%$*'$1,*-,9$1,*($27)%$9$*)*2A,C*:).%0.)50*+$*&4*2.$.%$*,*D)7,'.)3*
5)194&)3$*)*.$7)1$3$*($29):)')8*7(&'$*141$5$*+4C,*7(030.$*A)9$*7(9,*,C($.):0.$=*L*4-($7,*
&4*')*-(0+7)+)7)*D)7,'.)*5)194&)*)*.$7)10*,&.,7$*.$*1,%,%*B,(0.2):.$*0.',3,9,C)%$*+,.,&)*
&7,%0*2$19%4:10=*H(03+$*')*2$19%4:5)*3,C4*A)')*7(9,*-(05)2.)@*,.)*,7)&0*,*709)1,3*A(,%4*
7$()%$A9)@*$*-,C(06.,*'43$:0.%0*3$1$(*)* %0+.0*7$()%$A90*3,D0*A)')*-,C4A.,*2$*',:.,&'*
:)'$7,C*(0249'$'$=*#,*4.$',:*&7)3*2$-(01$3$@*($27,%*B,(0.2):.0*0.',3,9,C)%0*4*-(,'019)8*
&0*'()+0&0'*C,+).$*7)60&'(41,*4A(2$,*'0*,7$*C($.$*0.',3,9,C)%0*-,&'$%0*-4.,-($7.$*C($.$*
B,(0.2):.0*2.$.,&')*1,%$*&0*(0+,7)',*1,()&')*4*)&'($D)7$.%4*1$2.0.)8*+%09$=

!"#"$%&'()*)+,$)$-).(,$/-)0+&1+,$2/3&(4)5(&$&(./6/0/7)+&

M,(0.2):.$*0.',3,9,C)%$*%0*4D0*&-05)%$9)2)($.,*-,+(4:%0*0.',3,9,C)%0=*N0K.)5)%0*
-,%3$*B,(0.2):.0*0.',3,9,C)%0*&4*A(,%.0=*#$7,+)3,*&$3,*.010*,+*.%)8O

!* PM,(0.2):.$* %0* 0.',3,9,C)%$*4-,'(0A$*141$5$* )* .%)8,7)8* &(,+.)1$* )2*-,(,+)50*
:9$.1,.,D$5$@QR*1,%)*.$&'$.%4%4*($&-$+$%4>$*3('7$*')%09$@*($+)*-(4D$.%$*-,3,>)*4*&94DA0.)3*
)&'($C$3$SP*TUV(+@*W=*X=@*QYYZ[=

!"PM,(0.2):.$*%0*0.',3,9,C)%$*-()3%0.$*)*-(,4:$7$.%0*141$5$*)*+(4C)8*:9$.1,.,D$5$*
4*&7(80*1$2.0.,C*-($7$=*M,(0.2):.$*&0*0.',3,9,C)%$*-()3$(.,*-,7024%0*&*)&'($D)7$.%03*
&3('.)8*&94:$%07$=*#,*B,(0.2):.$*&0*0.',3,9,C)%$*3,D0*1,()&')')*)*2$*,'1()7$.%0*+(,C$*)*
,'(,7$@*4'7(/)7$.%0*',:.,C*3%0&'$*+,C$/$%$@*,+(0/)7$.%0*+4D).0*($2+,A9%$*2$.03$()7$.%$*
&'$()%)8*,&,A$*)9)*+%050*'0*2$*4'7(/)7$.%0*7(030.$*.$.,60.%$*($.$===P*T!""#$%%&'()*+*#&,*-(
./0%)*+*%1./&'2*34&'".5.6.078

!"P\.',3,9,C)%$*%0*2.$.,&'*,*1415)3$=*M,(0.2):.)*0.',3,9,C*1,()&')*2.$.%0*,*D)I
7,'.)3*5)194&)3$*348$*)*($2.)8*+(4C)8*141$5$*1,%)*&0*8($.0*3('7)3*,(C$.)23)3$*1$1,*
A)*,+(0+),*-()A9)D.,*7()%030*&3(')=*<&',*'$1,@*B,(0.2):.)*&0*0.',3,9,C*1,()&')*2.$.%03*
,*&'$.)6')3$*141$5$*1$1,*A)*,+(0+),*%0*9)*3('7,*')%09,*-(03%06'$.,*&*%0+.,C*3%0&'$*.$*
+(4C,=P*T]V90@*^__![=

QR*G*:9$.1,.,650*&0*4A($%$%4*-$4:.%$5)@*($1,7)@*&',.,C0*)*1415)=*`9$.1,.,65)*&4*-,*A(,%.,&')*.$%A(,%.)%$*
&14-).$*D)7,').%$@*2$42)3$%4*'()*:0'7(').0*D)7,').%&1,C*&7)%0'$=
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!"#$%&'()*+(,-'(.%/%0%1*2,-2'-3&*/2'(,-)(,(%4.*-%-+0,(5%(%67*/,-8&'9-!"#$"%&%'(:;-

<502<+<2<=*-5<57';-3,<+(2,5'-83,<7*-*-(2*>%?*-4&%9(*7*:;-4.%(%1';-*-&,5%?'-(,-40<+,2'?'-

5&*/*(,0('-*0*-3&,?('-3&*&%9'@#-8A%<75;-B*'1'0;-CDD":E

!"#F(.%/%0%1*2,-2'-)(,(%4.-%-5<57*/,E-$%&'()*+(,-8*0*-/'9*7*(45%G3&,?(,:-'(.%G

/%0%1*2,-2'-(,<5,-%-5<57*/,-5%2*-4'-9%?%9'-<-?')<-4-/&.?*/-.*2'0%/E#-8H(9'&4%(;-CDDI:E

!"#$%&'()*+(,-2'-'(.%/%0%1*2,-<3%.&'J,-)(,(2,-%-5<57*/,-<-*4.&,K*?,(2<-5,)('(*>-

92'0,-*0*-<-1&,L,(45*/-43%&%?*/,E-M(,-2'-2'9,(-%9-J&%2(*>-,0,.,-N%&'()*+('-)(,(%4.*-8@:E-

O%K'-4'- &'=*-5,5%- 2'- N%&'()*+(,-'(.%/%0%1*2,-3&*/2'(,-)(,(%4.*-%-5<57*/,- *-9&<1*/-

+0,(5%(%67*/,-(,-3&,?(,-3*.,(2,@#-8P'*7>4;-CDDQ:E

!"#F(.%/%0%1*2,-2'-)(,(4.?'(,-9*47*30*(,-5%2,-3&%<+,?,-5<57'-%3='(*.%;-,-5,9-4'-

5%&*4.*-5,%-9*%-N%&'()*5';-*4.&,K<2'-5<57'-3&%(,L'('-(,-/2'4.*/,-)0%+*(,-*-(,-/&.?*/-

.*2'0*/,E#-8R(')%?*=;-CDDS:E

!"#$%&'()*+(,-'(.%/%0%1*2,-2'-(,)*?-),-J*0%-5%2*-4,9&K,2-)(,(%4.*-%-5<57*/,-*-(2*>%G

?*/-3,(9,(*/,-*)-3%&%9*7'-+0,(5%(%K,7,-5%2*-/'L<92'0<2'-4-3&,?(*/-3*.,(2*/,E#-)$##&*++

,,,-"./.("0$-12//%3"2-.'3+.4#%1%5%678

T(,.%+-<?&*2'K'(%/-/*602'(2<-?'=*('-02<9*-5,5%-4'-N%&'()*+(,-'(.%/%0%1*2,-5%&*4.*-

'(.%/%0%65*/-)(,(2*/,-*-43%)(,2,/,-4,/%-<-9,?,(2<-%91%?%&,-(,-3*.,(2,-?'),(,-),-*4.&,G

K*?,(2'-4/&.(*>-40<+,2'?,;-.&'J,-(,3%/'(<.*-9,-.%-*3,5-(*2'-2'9*(%-3%9&<+2'-<-5%2'/-/%K'-

J*.*-5%&*4(,E-M(,-/%K'-3&<K*.*-%91%?%&'-*-<-40<+,2'?*/,-3%3<.-<.?&L*?,(2,-%91%?%&(%4.*-

3&%*)?%L,+,-K*?'K(*>-(,/*&(*7,-5%2'-4<-5%(.,/*(*&,('-5<57*/,;-4<L'(2,-&,9*-<.?&L*?,(2,-

%91%?%&(%4.*-),-)0%4.,?02,(2'-*-),('/,&*?,(2'-02<9*-*-K*?%.*(2,;-%.5&*?,(2,-4/2'&,-*-3<.,-

5&'.,(2,-/%.%&(*>-?%)*0,;-%.5&*?,(2,-3&*/,&(%1-/2'4.,-9%1,L,2,-.'-3%?')*?,(2,-3%+*(*.'02,-

4-/2'4.%/-9%1,L,2,-*0*-K&.?%/-5,)('(%1-92'0,E

R,%-6.%-2'-%+*10'9(%-?'=-*)-%?*>-('5%0*5%-3&*/2'&,;-J*.(,-%J*02'K2,-N%&'()*+('-'(G

.%/%0%1*2'-4<-<5&,.5%-402'9'=,U

VE-N%&'()*+(,-'(.%/%0%1*2,-2'-)(,(4.?'(,-9*47*30*(,

CE-%(,-2'-1&,(,-N%&'()*+('-)(,(%4.*V!

SE-J,?*-4'-3&%<+,?,(2'/-5<5,7,

!E-4,)(,(2,-9%-5%2*>-9%0,)*-5%&*4.'-4'-<-3%0*7*245*/-*-9&<1*/-*4.&,1,/,E

O%10*-J*4/%-4.%1,-N%&'()*+(<-'(.%/%0%1*2<-<-(,2%3='(*.*2'/-4/*40<-%3*4,.*-5,%-

3&*/2'(<-)(,(2,-%-K*?%.<-*-3%(,6,(2<-%9&'L'(*>-?&4.,-5<5,7,-<-9%J*?,(2<-%91%?%&,-%-

%9&'L'(*/-'0'/'(.*/,-3%+*(2'(%1-5,K(2*?%1-92'0,-*0*-9%1,L,2,-%9-4*1<&(%4(%1-)(,+,2,E

!"!"#$%&'()*#+%,(-./0-(#(-1%2%)%3/'(

W<9<=*-9,-4'-3%2,/-N%&'()*+('-'(.%/%0%1*2'-%9(%4*-(,-4?'-40<+,2'?'-3&*/2'('-'(.%/%G

0%1*2'-(,-3&,?(,-3*.,(2,;-0%1*+(%-2'-),502<+*.*-9,-N%&'()*+(,-'(.%/%0%1*2,-(*2'-2'9*(4.?'(%-3%G

9&<+2'E-X&<1*/-&*2'+*/,;-)J%1-&,)(%0*5%4.*-3%2,?(*>-%J0*5,-5,)('(*>-92'0,-+*2'/-<432'6(%/-

&2'6,?,(2<-'(.%/%0%1*2,-/%K'-9%3&*(*2'.*;-+*(2'(*7,-9,-4'-3%9&<+2'-N%&'()*+('-'(.%/%0%1*2'-

9*2'0*-(,-(*)-<K'-43'7*2,0*)*&,(*>-3%9&<+2,;-(*/,0%-('-),+<L<2'E-Y%&9-*-B.'?'(4%(-3%9*2'0*0*-4<-

VZQ"E-1%9*('-N%&'()*+(<-'(.%/%0%1*2<-(,-.&*-<K,-43'7*2,0*)*&,(,-3%9&<+2,-8A,00;-CDDQ:E-[%-4<U

VE-<&J,(,-'(.%/%0%1*2,

V!-#$%&'()*+(,-2'-)(,(%4.-6*&%5*-3%2,/-5%2*-%J<>?,=,-4?'-)(,(4.?'('-9*47*30*('-5%2'-4'-5%&*4.'-<-*4.&,1,G

/,-4-7*02'/-3&*?%L'(2,-3%+*(*.'02,-5,)('(*>-92'0,-3&,?9*EEE#-8\*75'00;-$*47>'&;-VZZZ:E
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!"#$%&'(')'*+,-#./0)-1+2&$%+3#45'+67'1-

8"#($1+9+%/0':45-7%-#$%&'(')'*+,-"

!"!"#"$%&'()($*)+,-,.,/01(

;5<-%-#/$#$%&'(')'*+,-#<-7+#0.09+(-#+#/5'1%+(#=+7'&+%,-(-#0',$#2&$&%'#1,$).,.#

%-#0.>$?#6*5-1$?#'/&-)$#*5-@$7+%$#+#15.*$#.(,$&%'#/&7'5$%$#0'(4'%$%&$#),.1/0'*#'0':

)+2-"#A,+3'7'#/$#2&$&%'#1,$)'7-%,$#('=$#'B+&'7-&+#.#'<)+0.#%-,$61-#0.0-9-#.#/&-(<$%+(#

'<,$0&+(-?#75&'7+(-?#4'),'45+75$1%+(#4'752+%-(-#+#/)+B%'?#+#0-'#&-07'#('=$#<+&+#'/%'7-#

/.1/0'*#/4'5-#+6($@.#7)-/%+0-#'<,$0&-#4'*'@$%'*#%-,$61'(#+#45.=-&$),-#./).*$#1$6+%:

/$09+,$"#C&.1+,$#+6#4'15.B,-#.5<-%$#D'5$%6+B%$#$%&'(')'*+,$#&-0'@$5#+(-,.#/7',.#45+(,$%.#

0'1#1-7-%,-#'1*'7'5-#%-#4+&-%,$#'#45+(,$%,+7'/&+#4',$1+%+3#75/&-#4$/&+9+1-#/#'<6+5'(#%-#

('*.>%'/&#%,+3'7-#2&$&%'*#1,$)'7-%,-#%-#),.1/0'#615-7),$"

!"!"!"$2)+,-,.,/01($345.(607+*)08$9&,0:;,6(

E%&'(')'*+,-#./0)-1+2&$%+3#45'+67'1-#<-7+#/$#0.09+(-#0',+#6-*-@.,.#5-6)+B+&$#75/&$#

./0)-1+2&$%$#35-%$"#F-1->-#'7$#*5-%$#$%&'(')'*+,$#,$#1-#4'%.1+#'1*'7'5#%-#4+&-%,$#,$#)+#

/4'5%+#45'+67'1#<+'#6-5-=$%#0.09+(-#.#/0)-1+2&.?#&,"#45+,$#4.2&-%,-#.#45'1-,.#+)+#4'/)+,$?#&$#

4'/&',+#)+#'/%'7-#6-#4'1+6-%,$#&.=<$#45'&+7#45'+67'@-B-?#1+/&5+<.&$5-#+)+#%$0'*#&5$>$*"#G#

7-=%'/&+#'7$#*5-%$#D'5$%6+B%$#$%&'(')'*+,$#*'7'5+#+#4'1-&-0#1-#7$)+0#<5',#-($5+B0+3#4':

1.6$>-#0',-#/$#<-7$#45'+67'1%,'(#35-%$#+(-#9+,$)$#&+('7$#D'5$%6+B%+3#$%&'(')'*-#0',+#+(#

4'(-=.#.#+6<,$*-7-%,.#&-07+3#4-5%+9-"#G7-#/$#*5-%-#D'5$%6+B%$#$%&'(')'*+,$#&-0'@$5#<-7+#

45$7$%9+,'(#+#+/&5$<),$%,$(#%-,B$2>+3#0.0-9-#0',+#%-4-1-,.#6-)+3$#35-%$#.#0.>-%/&7+(-"

!"!"<"$=*60>0)45,?9&(;)($*)+,-,.,/01(

H$1+9+%/0':45-7%-#$%&'(')'*+,-#<-7+# /$#0.09+(-#0',+# /$# &+4+B%'#35-%$#(5&7+(#

&+,$)+(-#),.1+#+#.*+%.)+3#=+7'&+%,-#+)+#%-#%,+(-#4')-=.#,-,-29-?#&$#/7',-#6%-%,-#+#/4'6%-,$#

0'5+/&+#.#'&05+7-%,.#4'B+%+&$),-?#5-6,-2%,-7-%,.#+)+#.&75@+7-%,.#15.*+3#$)$($%-&-#0-6%$%+3#

1,$)-"#G7-#*5-%-#D'5$%6+B%$#$%&'(')'*+,$#('=$#1-&+#'1*'7'5$#%-#/),$1$>-#4+&-%,-I

J"#0')+0'#,$#75$($%-#45'&$0)'#'1#%-/&.4-#/(5&+#1'#45'%-)-/0-#(5&7'*#&+,$)-#B'7,$0-#

+)+#/&57+%$#=+7'&+%,$#!"#$%&#'%(&)*+%(',-./

!"#*1,$#,$#&'B%'#%-/&.4+)-#/(5&

8"#0',+#,$#.65'0#+6%$%-1%$#/(5&+

K"#6-2&'#/$#1'*'1+)-#45'($&%-#%$/5$>-#<$6#+0-07'*#'B+&'*#.65'0-

L"#,$#)+#1'2)'#1'#6)'.4'&5$<$#0.0-9-

M"# ,$# )+# .65'0# /(5&+# &5'7-%,$# '&5'7'(?# )+,$0'(# +)+# '4',%'(#15'*'(#N# &$($),$(#

&'0/+0')'20$#-%-)+6$#.6'5-0-#&0+7-#45+0.4),$%+3#+6#45'<-7%'*#/./&-7-#0.0-9-#0',+#/.#/$#

35-%+)+#%-#(5&7'(#&+,$).

O"#'#+1$%&+&$&.#=5&7$#P%-#&$($),.#QAR#1'<+7$%$#+6#&0+7-#45+0.4),$%+3#+6#45'<-7%'*#

/./&-7-#0.0-9-#0',+#/.#/$#35-%+)+#%-#(5&7'(#&+,$).S"

H$1+9+%/0':45-7%-# $%&'(')'*+,-# %$5-617',+7'# ,$# 4'7$6-%-# /#($1+9+%/0'(#

$%&'(')'*+,'(?JL#&-0/'%'(+,'(#+#D'5$%6+B%'(#4-&')'*+,'("JM

JL#T5-%-#$%&'(')'*+,$#0',-#/$#<-7+#45'.B-7-%,$(#0.0-9-#0',+#.&,$B.#%-#),.1/0'#615-7),$"
JM#T5-%-#4-&')'*+,$#0',-#/$#<-7+#.&75@+7-%,$(#.65'0-#/(5&+#%-#&$($),.#4-&')'20+3#45'(,$%-#%-#(5&7'(#&+,$)."
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!"#"$%&'()*+,($-./'&)$0&-*,/(1,*$*,2&3&4&5()*

#$%&'()*'+,&'-$.$/$0)1+,')1&,'$2+,('+'3-2&'+,4)35)6/)'+7,8,96$-%&:),&'-$.$/$;<)=,

('+'1+,),36$('+1+,9,)3-%+>)2+'19,<+('&')=,41&/+,321&4$*&,6)3+'),)(2$%),6%$'+?&'),9,@)')A,*)1),

3&,4+-9.,'+3-+'<+,6%$51&'191&,'+,6%29,6$/$2)59,BCCC7,3-$/1&D+7,@+<$,1&,@)'+,-%+4)5)$'+/'$,

:)/+,(+-2$%&'+,6%&.+,$3-+/$.,32)1&-9A,'1)=$2&,36$('+1&,),4$3-)0'9D+,')39,3&,;)%)/&,6+,1&,9,

E9%$6),4$,36$('+1&,4+,3&,<9<5),),('+'1&,$,'1).+,.$09,<$%)3-)-),9,)3-%+>)2+'19,<+('&')=,

41&/+A,4$;/$,-&<,'&<$/)<$,3-$/1&D+,6$3/)1&A,9,BFCC7,3-$/1&D97

C,4$<,6$*&-<$.,BCB7,3-$/1&D+,G$%&'()*'+,('+'$3-A,$4'$3'$,'1&()'&,6$1&4)'&,0%+'&A,

6$69-,-$<3)<$/$0)1&A,G$%&'()*'&,6+-$/$0)1&,),:+/)3-)<&A,4$>)2/1+2+19,6%+2),6%$52+-A,'+,G$%&'H

()*'9,39,3&,&'-$.$/$0)19,)3-%+>)-&/1),%)1&-<$,$:+()%+/),)/),<$%)3-)/),'1&()',6$-&'5)1+/7,@9<5&,

39,'+1*&;D&A,6+,*+<,),4$,9'+-%+0,32&0+,'&<$/)<$,4&3&-/1&D+A,4%>+/),-&<,69<).,('+<$2).+,),

6$6%+-'$.,6$1+2$.,-%9/1&'1+,.%-2)=,$%0+')(+.+A,'&,9$*+2+19D),'1)=$29,<$%)3-,)/),6$-&'H

5)1+/'9,4$<+('9,2%)1&4'$3-,IJ$GGA,KLLMN7,#$%&'()*'+,1&,&'-$.$/$0)1+,-+<$,9,6%+2)/9,*&3-$,

$3-+1+/+,2&(+'+,3+.$,9(,'&<&,%)1&-<&,3/9*+1&2&,9:$13-+2+7,O+2%;&-<$.,%+4+,'+,3/9*+19,(+H

2%;+2+/+,1&,),6%).1&'+,G$%&'()*'&,&'-$.$/$0)1&,),<9<+5+,<+$,4$<+('$0,.+-&%)1+/+,9,6%+<3)7

P/)1&4),6%)<+(,('+*+1')1)=,$3$:+,<$1&,39,32$1).,%+4$.,4$6%)')1&/&,%+(2$19,G$%&'()*'&,

&'-$.$/$0)1&7

!"#$%&'

P$'0,Q)MR,IMM"S7HMK!T7N,:)$,1&,6%+2')<,),G$%&'()*'),.&4)5)'3<),)3-%+>)-&/1,9,@)'),9,

2%)1&.&,4)'+3-)1&,P$'07,U'$0&,1&,.+'4+-&,6%$2&$,6%&431&4+2+19D),<)'&3<).,2)3$<).,394$H

2).+,9,6%$2)'5)1),V9'+'7,W)$,1&,6$('+-,6$,-$.&,;-$,1&,$3$:'$,4$/+()$,'+,.1&3-+,4$0+?+1+,

),3+.,)3-%+>)2+$,6$3&:'$,-&;<&,3/9*+1&2&,9:$13-+2+,)/),'+'$;&'1+,-&;<)=,-1&/&3')=,$(/1&4+7

X1&0$2,'+12&D),4$6%)'$3, G$%&'()*'$1,('+'$3-), 1&,<'1)0+,6$4,'+3/$2$.,V)3,YZ+',

Q=),[9M",I4$3/$25&\,C36)%+'1&,'&6%+24)],'+,&'0/&3<),1&()<,19,1&,MT"M7,0$4)'&,6%&2&$,W7,E7,

U5@')0=-N,<$19,1&,'+6)3+$,9,6%2$1,6$/$2)5),BCCC7,3-$/1&D+7MT,̂ +,1&,<'1)0+,(+6%+2$,6%)%9*')<,

<$1&.,1&,$3'$2'+,32%=+,:)/+,2$4)-),)3-%+>)-&/1&,<%$(,6$3-96<&,$:%+4&,.1&3-+,4$0+?+1+,<+<$,

:),3&,6$2&D+/+,'1)=$2+,9*)'<$2)-$3-,),9361&;'$3-7KL

F+>'$3-,-$0,41&/+,$*)-91&,3&,),9,*)'1&')5),4+,1&,-$,'+13-+%)1),4$,3+4+,6%$'+?&',6)3+'),

)(2$%,9,<$1&.,3&,$6)391&,96$-%&:+,G$%&'()*'&,&'-$.$/$0)1&,9,)3-%+>)2+'19,<+('&')=,41&/+7,

X+).&A,P$'0,Q),$6)391&,3/9*+1,)(,1&4'$0,<)'&3<$0,3&/+,9,<$1&.,1&,6%$'+?&'$,.%-2$,-)1&/$,

.9;<+%5+7,X+<$',6%&0/&4+,.%-2$0,-)1&/+,9-2%?&'$,1&,4+,1&,.9;<+%+5,:)$,9:)1&',$%9?&.,

'+/)<,'+,3%67,@+<$,)3-%+0+A,9'+-$*,6$3-$1+'19,$4%&?&')=,)'4)5)1+,$,)4&'-)-&-9,6$*)')-&/1+KM 

MR,_,'&<).,3&,)(2$%).+,36$.)'1&,6$4,).&'$.,P9'0,^`(9A,;-$,1&,21&%$1+-'$,6$3/1&4)5+,%+(/)*)-$0,'+*)'+,

-%+'3<%):)%+'1+,<)'&3<$0,3/)<$2'$0,6)3.+,'+,/+-)')597
M",_,'&<).,3&,)(2$%).+,$2+,<'1)0+,36$.)'1&,),6$4,'+3/$2).+,!"#$%&'($)& ili *#$)&'($+#$,#A,;-$,1&,21&%$H

1+-'$,6$3/1&4)5+,%+(/)*)-$0,'+*)'+,-%+'3<%):)%+'1+,<)'&3<$0,3/)<$2'$0,6)3.+,'+,/+-)')597
MT,@+$,0$4)'+,'+3-+'<+,<'1)0&,'+2$4&,3&,MKab7,IJ$GGA,KLLMNA,MK!R7,Ic+.3/+'4A,KLLRN,)/),MK!"7
KL,P/9>:&')5),<$1),39,9,-$,4$:+,6%$2$4)/),)3-%+0&,2%/$,*&3-$,')39,.+/),')<+<2$,G$%.+/'$,;<$/$2+'1&,(+,

6$3+$,<$1),39,$:+2/1+/)7,P-$0+,3&,2&/)<+,2+>'$3-,6%)4+2+/+,%+(').,6%)%9*')5).+,<$1),39,).,6$.+0+/),9,

$:+2/1+'19,32+<$4'&2')=,49>'$3-)7
KM,d%&0/&4$.,.%-2$0,-)1&/+,93-+'$2/1&'$,1&,4+,$3$:'),6%&4.&-),>%-2&,')39,4)%+')A,;-$,'+2$4),'+,(+</19*+<,

4+,'+.1&%+,6$*)')-&/1+,')1&,:)/+,$6/1+*<+-),>%-297,^+<$?&%A,>&'+,9:)1&'$0,)(1+2)/+,1&,4+,1&,'&<),.9;<+%+5,
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#$%&'()*)+)'#$,),*&'-&./+0)0&1'2&32,$'%&'2/()4'#)532+%&0,/'.)0-)6$3'3('2*$7'8/9,)-)4)'$.'
2&+)'()'8/'(3#&2/'2*3%&'2-53*&:';),3#'#&,3<'*-&8&#)1'3,3'%&(#3<'2/'2&'2-5)'53=&+&'-3%$0$'
8/7&'5-$*/=&#&',38)($>$8)'.)320)+3<'0,$*)'$',-*$',3%$'2/'2&'0)83'#)+).$+$'=),'$'#),3#'
903'$7'%&'53=$#$0&+%'53,/9)3'=$9>&#%&8'/#$90$0$:

?'3@.$-38'#)'*-$%&8&'/',3%&8'%&'6$*$31'?3#<'A$'53,)./%&'.)*$(#/'-).$#/'53.#)*)#%)'
&#0383+3<$%&'$'*-+3'#)5-&(#/'2*$%&20'3'83</>#320$8)'/530-&@&',/,)4)',)3'*)6#$7'$.*3-)'
$#B3-8)4$%)'$'(3,).)'5-$+$,38'$20-)6$*)#%)'2+/=)%&*)'28-0$:';)$8&1'3#'/'2*3%3%',#%$.$'35$C
2/%&'$'),0$*#320$'8/7)'./%)-)'/'5-$-3(#$8'30*3-$8)'8-0*3<'0$%&+)1',)3'$'#%$73*&'),0$*#320$'
/'30*3-&#$8'-)#)8)1')'2538$#%&'$'*&./'$.8&D/'%)%)9)4)'8/7)'$'+$=$#),)1'0&'-)25-)*+%)'3'
*-&8&#/',3%&'%&'530-&@#3'()'8/7&',3+3#$.$-)%/'8-0*3'0$%&+3:

!"#$%&'%()*&+,

E'F/-35$'2&1'(3'253.#)%&'()'2/'%)%)94)'$'+$=$#,&'8/7)',3%&'2&'7-)#&'#)'8-0*$8'0$C
%&+$8)'53*&.)#&'0&'()'+$=$#,&'#)20)%/'$.'%)%)9)4)',3%&'8/7&'53+)6/'#)'8-0*)'0$%&+)1'(39+3'
0&,'#&,3+$,3'203+%&>)',)2#$%&1'#)%*$9&'.)7*)+%/%/>$'0)+$%)#2,38'+$%&=#$,/'G-)#4&24/'H&($%/'
IJKLK:CJK"M:N:'O$3'%&'+$%&=#$,'5+&8$>,3<'53(-$%&0+)'$.'P-&..)1'/'Q32,)#$:';)%53.#)0$%$'%&'53'
2*3%&8'53,/2/'$.'JKKR:'<3($#&',3%$8'%&'(3,).)3'*&./'$.8&D/'%)%)9)4)'$'+$=$#),)'8/7)'
,3%&'2&'7-)#&'#)'0-/+38'8&2/1'=$8&'%&'53@$3'0&3-$%/'3'253#0)#38'-)D)#%/1'53.#)0/'$'53('
#).$*38'P-$2030&+3*)')@$3<&#&.):22';)$8&1'/'03'%&'*-$%&8&'5-&*+)()*)+3'*%&-3*)#%&'()'
+$=$#,&',/,)4)'#)20)%/'253#0)#3'$.-)*#3'$.'8&2)',3%&'0-/#&:

;)6)+3201'H&($%&*3'30,-$>&'#$%&'(3*&+3'(3'/530-&@&'B3-&#.$=#&'&#0383+3<$%&'/'$20-)C
6$*)#%/',).#&#$7'(%&+):'S-*$'2+/=)%'/530-&@&',/,)4)'.)'530-&@&'$20-)<&'/'F/-35$'35$2)#'%&'
0&,'JRTT:'<3($#&'/'G-)#4/2,3%'IU3BB1'LVVJN:

-&".&"&/)+01"2(,'

U3($#&'JRTV:'0$%&,38'-&#3*$-)#%)'%&(#&',/>&'/'3,3+$4$'S)-$.)'$.)',)8$#)'%&'5-3#)C
D&#3'8/8$W4$-)#3'8-0*3'0$%&+3'(%&0&0):'X20-)6$0&+%$'2/'/'5383>'53.*)+$'+$%&=#$,)'O&-<&-&0)'
(YP-@3$2)'$.'Z*$4)-2,&',3%$'%&'#)'0&8&+%/'3@(/,4$%&1')+$'$'&#0383+39,$7'0-)<3*)1'(39)3'(3'
.),+%/=,)'()'%&'28-0'(%&0&0)'#)20/5$+)'(*$%&'<3($#&'5-$%&'5-3#)+)2,)'8-0*3<'0$%&+)'(%&0&0):'
S3+$4$%)'%&'5-$7*)0$+)'&#0383+39,&'(3,).&'(3,03-)'(YP-@3$2)'0&'%&'$20-)</'/28%&-$+)'5-&8)'
+%/($8)',3%$'2/'6$*%&+$'/',/>$'JR!R:'<3($#&1')'#&'5-&8)'@-)=#38'5)-/',3%$'%&'/',/>$'6$*$3'
JRTV:'<3($#&:';)',-)%/'$20-)<&'53,).)+3'2&'()'%&'O&-<&-&0'(YP-@3$2'@$3'/'5-)*/'['+%/($',3%$'
2/'6$*%&+$'/',/>$'JR!R:'<3($#&'/7$>&#$'2/'0&'53038'$'32/D&#$'.)'/@3%20*3'(%&0&0):'O&-<&-&0'

3('#%&.$#3<'8/6)'0-)6$3'()'8/'532/($'#3*)4'903'%&'8/6'3(@$31'.@3<'=&<)'2&'2538&#/0$'8/9,)-)4'%),3'
naljutio.
22 H&($'%&'/.&3'32)8'20),+&#$7'532/()',3%&'%&'-).($%&+$3'/'(*$%&'2,/5$#&'3('53'=&0$-$'532/(&:'E'2*),/'%&'
532/(/'20)*$3',38)('2$-3*3<'8&2):'S32/(&'$.'5-*&'2,/5$#&'.)0*3-$3'%&'<).381')'532/(&'$.'(-/<&'2,/C
5$#&'320)*$3'%&'30*3-&#&:';),3#'#&,3+$,3'()#)'35).$3'%&'()'2/'2&'#)',38)($8)'8&2)'/'532/()8)',3%&'
%&'320)*$3'30*3-&#&'53%)*$+&'+$=$#,&1'(3,'/'.)0*3-&#$8'532/()8)'+$=$#),)'#$%&'@$+3:'S3,/2'%&'#)20)*$3'
7*)0)#%&8'+$=$#),)',3%&'2/'2&'-).*$+&'#)',38)($8)'8&2)'$.'30*3-&#$7'532/()'$'5-38)0-)#%&8'#%$73*&'
8&0)83-B3.&'/'3(-)2+&'8/7&:'?*3%&'%&'.),+%/=,&'530*-($3'(3()0#$8'53,/238'/',3%&8'%&'/.&3'(*$%&'
20),+&#&'532/(&'2',38)($8)'8&2):'E'%&(#/'%&'20)*$3'8-0*&'8/7&1')'/'(/</'6$*&:'E'532/($'2'8-0*$8'
8/7)8)'+$=$#,&'2&'#$2/'53%)*$+&'(3,'2/'2&'/'532/($'2)'6$*$8'8/7)8)'53%)*$+&:
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$%&'()*+,-./,/0,+123./,)4*+.),2,/0$5)6,)$,+7)/*8,(')/5*8,31.5.9.,),:)'05;*35)/,05-)6)1)<*/*,

2,9)/06,/0,-.9)=0',)4*+.),>*7)-50,?*912+0,929.?.@AB

C0'<0'0-,$%&'()*+,4)+-.),/0,-.9),4'7*,3)7/09,9)/*,/0,2,D2')4*,4'*6*/05*),05-)6)1)<*/2,

2,*+-'.>*7.5/2,9.;505)<,$/01.E,4'06$.,/0,4)<'0F5),;.91/23*),$.,/0,929?*6.,9)/*,4')1.;0,

4)-4252,4'0)('.;(2,4)-'0(5.,?*/01.,<)$*5.,$.,+0,*;,/./.F.?.,'.;7*/2,2,)$'.+10,/0$*590@,

G.9)=0',/0,4)<'0F5),;.91/23*),$.,6280,/./.F?.,4)1.>2,1/0-*E,$.,+0,1*3*590,H9)/0,/0,5.;7.),

5*6:.6.I,;.92921/2/2,-09,*$2J0<,4')1/0J.E,-0,$.,*;,92921/*?0,*;1.;0,1/0-*,HC050?90E,A##KI@,

L5.-)3,-)60,)+-./0,3*5/05*?.,$.,/0,C0'<0'0-,$%&'()*+,4'04);5.),7.>5)+-,'0$)+1*/0$.,9)/*6,

'.;1*3*-0,7'+-0,929.?.,9)1)5*;*'./2,6'-7),-*/01),*,*+9)'*+-*),<.,4'*,$)5)F05/2,;.91/23.9.,

), 4')-/0?.5/2,7'0605.@,L)3*), /0, *, 7.>5)+-, >*7)-5*8, ?*912+., '.;1*3*-*8, 7'+-., 929.?., -0,

/0,4'06.,5/*6.,+,7*F0,+*<2'5)+-*,6)<.),)$'0$*-*,7'*/060,4')-091),)$,5.+-24.,+6'-*,$),

4')5.1.+9.,6'-7)<,-*/01.,$/0-0-.@,M0-)$0,9)/*6.,+0,9)'*+-*),2,)+5)7*,+2,*+-0,9.),*,60-)$0,

9)/0,:)'05;*35*,05-)6)1);*,9)'*+-0,*,$.5.+@

M0=2-*6E,3.9,5*,5.9)5,2+4/08.,2,'/0F.7.5/2,)4*+.5)<,+123./.E,'.;7)/,:)'05;*350,

05-)6)1)<*/0,50,5.+-.71/.,+0,9)5-*52*'.5),*,+-.(*15)E,.,$),5)7*8,+0,+4);5./.,$)1.;*,-0F9),

*,+4)')@, N+-'.>*7.5/2,5)7*8,4)$'23/., *,6)<2J5)+-*,4'*6/050,05-)6)1)<*/0,2,'/0F.7.5/2,

$'2<*8,9.;505*8,$/01.,5*/0,+0,4'*F1),+2+-.75),*,;5.5+-705)E,70J,/0,4'*6/05.,05-)6)1)<*/0,

*,$.1/0,)+-.1.,70;.5.,+.6),;.,9)59'0-50,+123./070,2()/+-.7.,2,9)/*6.,+2,*+-'.>*-01/*,-'0O

(.1*,4)6)J,05-)6)1)<.@,N4.9E,9'./06,PNP@,+-)1/0J.,+-.7,4'06.,05-)6)1)<*/*,5.4)9)5,+0,

4')6*/05*)E,*,-),;.87.1/2/2J*,4)5./4'*/0,'.$2,1*/035*9.,Q0'6.55.,R0*58.'$.,*,70-0'*5.'.,

S0.5.,T*0''0.,MU<5*5.@

!"#$%&&'(")&*%#+

Q0'6.55,R0*58.'$,HKVKW@OKVXA@I,5/06.39*,/0,1*/035*9,9)/*,/0,KVVK@,<)$*50,4')70),

4'7),+2+-.75),;5.5+-705),*+-'.>*7.5/0,*;,4)$'23/.,:)'05;*350,05-)6)1)<*/0@,D9+826*'.),

/0,(')/5.,6'-7.,-*/01.,*,$)9.;.),$.,+0,'.;7)/,'.;5*8,7'+-.,929.?.,6)>0,$)70+-*,2,70;2,+,

5/*6.@,Y.+5*/0,/0,$)F.),$),;.91/239.,9.9),'.;7)/,+7*8,7'+-.,929.?.,9)/*,>*70,5.,;.9)4.5)6,

6'-7)6,-*/012,5*/0,52>5),4)70;.5,+.,+.6*6,-*/01)6E,(2$2J*,$.,/0,5.,-*/01*6.,4')5.1.;*),*,

9)'5/.F0,+-.'0,K"O.9,<)$*5.,9)/*,+0,5*+2,'.;7*1*,;()<,*;'.75)<,$)-*?./.,+,6'-7*6,-*/01*6.@,

R0*58.'$)7,+0,'.$,30+-),9)'*+-*),9.),4)$1)<.,2,$.1/5/*6,05-)6)1)F9*6,*+-'.>*7.5/*6.@

AB,T)+-24.9,9)/*6,/0,$)9-)',$%&'()*+,2-7'$*),7'*/060,+6'-*,)4*+.),/0,5.,+1/0$0J*,5.3*5Z,[S./.F?.,9)/.,+6),

4')5.F1*,5.,6'-7)6,-*/012,$/0-0-.,2,)>2/92,KV"#@,<)$*50,6)'.1.,+2,(*-*,4)1)>05.,+'0$*5)6,KV!X@,<)$*O

50@,T'06.,-)60E,-*/01),/0,6)'.1),(*-*,)$(.305),4'*/0,-)<,7'0605.@,T)'0$,65)<),>*7*8,1*3*5.9.,\628.],

4')5.F1*,+6),*,701*9,(')/,92921/*?.E,9)/0,+2,/0$*5),6)<10,5.+-.-*,*;,/./.F.?.,4)1)>05*8,/)F,4'*/0E,-/@,KV!V@,

<)$*50,Ĥ I,S0,1*,6)<2J0,$.,/0,-*/01),)$(.305),3.9,*,4'*/0,)7)<,'.;$)(1/.,\-/@E,KV!V@,<)$*50]_,M280,9)/0,

*;1.;0,*;,92921/*?.,9)/0,+6),4')5.F1*,5.,-*/012,4'*4.$./2,7'+-*,M2+?.,?.'5.'*.,`@,9)/0,4)1.>2,/./.F?.,5.,

-*/01),4'*/0,50<),F-),+0,*+2F*@,G.9)=0',+6),5.F1*,*,92921/*?0,6.1*8,5)J5*8,104-*'.,\6)1/.?.],9)/*,5.4.$./2,

6'-7),-*/01),9)/0,+0,70J,*+2F*1)@,a.,/0,-*/01),)$(.305)E,'0?*6)E,KV!W@,*1*,KV!b@,<)$*50E,50,(*+6),4')5.F1*,

-0,1*3*590,\(2$2J*,$.,(*,+0,)$'.+10,/0$*590,70J,*;10<10]@,c.91/235)E,5.,6'-7)6,-*/012,+2,4')5.=050,$7*/0,

<050'.?*/0,929.?.,9)/0,29.;2/2,$.,+2,)$,5.+-24.,+6'-*,4')F10,$7*/0,<)$*50Z,5.,+7/0>06,+2,6'-7)6,-*/012,

6280,60+.'2F0,4)1)>*10,/./.F?.,KV!V@,<)$*50E,.,9.$.,+0,-*/01),*+2F*1)E,5.,5/0<.,+2,KV!X@,<)$*50,/./.F?.,

4)1)>*1*,6)1/?*@[,HC050?90E,A##KI@
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!"#$%&'"(("%)*+$'$

$%&%'(')('*%+,%(-%(.)(/,%&012(3)%&(45),,)(678&5&(9#:;:<=#>?"<@(A+%0('1B,)*)&)(
CA,)&25D&)()&+A*AEA85.)<(F%.GA2&%+5.5(.)(GA(,%-1('%(G'5*%(5(,%-1(52(GA-,1D.%(CA,)&25D&)(
)&+A*AEA85.)<

H(,%2-AIE.1(A-(#::J<(8A-5&)(-A(#:>K<(8A-5&)(52-%A(.)(I,A.&)(,%-AB)(52(GA-,1D.%(
*)-505&'LA=G,%B&)()&+A*AEA85.)(LA.5*%(.)(E5.)D&5L)(5(G,%B&5L)(1GA2A,5A(&%(B,5.)-&A'+(
)&+A*AEAML5N( +,%8AB%<(F.)8AB)( L&.58)(!"#$%& '%(&)*+,%"#-24( 9#::O<@( 5(La faune des 

."'"/0%(1&"2234."54*$&'%&36%$5*+*3*74%&8&3"&+9'4.4$%&397"3%;"(9#:>!<@(1I,%.%.1(')(*)P1(
&%.B%Q&5.%(-.)E%(52(GA-,1D.%(CA,)&25D&)()&+A*AEA85.)<(RA-5&)(#:O><(3)%&(45),,)(678&5&(
52%I,%&(.)(2%(G,)-'.)-&5L%(/,%&01'LA8()&+A*AEAMLA8(-,1M+B%S(%(8A-5&)(#:>J<(GA'+%A(.)(
DE%&(/,%&01'L)(*)-505&'L)(%L%-)*5.)<

F.)8AB(.)(,%-(,)BAE105A&%,%&(2IA8(D5&.)&50)(-%(.)(GAL%2%A(5(-AL%2%A(-%(')(B,5.)=
*)(G,A+)LEA(A-(&%'+1G%('*,+5(-A(G,A&%E%'L%(*,+BA8(+5.)E%(9postmortem interval@(*AQ)(
A-,)-5+5(%&%E52A*(,%2E5D5+5N(B,'+%(L1L%0%(LA.5(')(2%+)L&1(&%(,%'G%-%.1T)*(*,+BA*(+5.)E1(
1(+,)&1+L1(&.)8AB%(G,A&%E%'L%<

U%LAP),(.)(,%-5A(&%(,%2BA.1(+)A,5.)(A(G,)-B5-5BA*(,)-A'E5.)-1(LA.5*(L1L05(LAEA&525=
,%.1(*,+BA(+5.)EA<(U%LA(.)(1+B,-5A(-%('1(*,+B%(+5.)E%(52EAQ)&%(B%&.'L5*(1+.)0%.5*%(GA-EAQ&%(
B%EAB5*%(LAEA&52%05.)(L1L%0%(LA.%(')(A-B5.%(1(A'%*('+1G&.)B%S(-AL('1(2%LAG%&%(*,+B%(
+5.)E%(GA-EAQ&%(B%EAB5*%(LAEA&52%05.)(1('%*A(-B%('+1G&.%<

F.)8AB(.)(,%-(&%(G,A1D%B%&.1(E5D5&%L%(5(A-,%'E5N(.)-5&L5(L1L%0%(LA.5(')(*A81(G,A&%T5(
&%(*,+B5*(+5.)E5*%(&%GALA&(52%2B%A(2%&5*%&.)(&AB5N(&%,%M+%.%()&+A*AEA8%(5(GA+%L&1A(
-%E.&.%(5'+,%Q5B%&.%(GAB)2%&A'+5(L1L%0%(5(*,+B5N(+5.)E%S(D5*)(.)(3)%&(45),,)(678&5&(B)E5=
L5*(-5.)EA*(2%'E1Q%&(2%('+B%,%&.)(&AB)(2&%&'+B)&)(-5'05GE5&)(V(CA,)&25D&)()&+A*AEA85.)<

:34;"&<1&=05%>4&+#?"@&34A4$";"&4&;#;#3B4."&4C&D9$47$*/%&

;$B47%&E"&F"#$%&'%(&."'"/0%(1&"2234."54*$&'%&36%$5*+*3*74%&

8&3"&+9'%.4$%&397"3%G&*'&/0?"&20%+"&'$#1

H&IJ*2?43"&2%5"(4*$4(&K#FL

H&:"0.?*2?"7%&."0$"04"&D%7L

H&E#.434"&="%("0&M*,L&KL

:34;"&N1&=05%>4&*'0"(34?&;*0$B"O"&4&$B4?*/4?&34A4$";"&4C&

D9$47$*/%&;$B47%&E"&F"#$%&'%(&."'"/0%(1&"2234."54*$&

'%&36%$5*+*3*74%&8&3"&+9'%.4$%&397"3%G&(&34B%/"&$"&'%($*1&

:432?"&*,(.#0"G&:"204$#(&0*5*$'"5#(G&P4(5%0&."'"/%04$#(G&

)%$%,04*&*,(.#0%$(

24 W5BA+5&.'L5('B5.)+(1(8,AIAB5*%(9G,5.)BA-(%1+A,%@<
;"(W5BA+5&.'L5('B5.)+(*,+B5N(+5.)E%X(G,5*.)&%()&+A*AEA85.)(1('1-'LA.(*)-505&5(9G,5.)BA-(%1+A,%@<
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!"#"$%&'()*+,$-.&*+/'0+*$*+1.(.2.3')*

$%&'()*+(,-'(.%/%0%1*2,-3&*/2'(242'-5'-4-&,)(%6&5(*/-3%7&4+2*/,-8&*/*(,0*5.*+8%1-

*5.&,9*6,(2,:-;,8%-5'-(,2+'<='-3&*/2'(242'-4-*5.&,9*6,(24-5/&.(*>-504+,2'6,?-6,02,-(,3%/'@

(4.*-8,8%-5'-%(,-/%9'-8%&*5.*.*-*-4-7&41'-56&>'?-%6*5(%-%-3%.&'A,/,-*-5/2'&4-4-8%2'/-5'-

8&'='-*5.&,9*6,(2'-*-&,)2,<(2,6,(2'-%7&'B'(%1-504+,2,:

!"#"4"$561&,7'8,+)*$6(&1+'9$62:0,)*8,

C-*5.&,9*6,(24-5/&.(*>-504+,2'6,-D%&'()*+(,-'(.%/%0%1*2,-5'-/%9'-3&*/*2'(*.*-8,8%-A*-5'E

F-4.6&7*0%-6&*2'/'-3&%.'80%-%7-(,5.43,-5/&.*-7%-3&%(,0,58,-/&.6%1-.*2'0,

F-4.6&7*0%-2'-0*-/&.6%-.*2'0%-3&'/2'<.,(%-5-2'7(%1-/2'5.,-(,-7&41%

F-4.6&7*0%-2'-0*-5'-5-/&.6*/-.*2'0%/-(,8(,7(%-/,(*340*&,0%

F-4.6&7*0%-3%5.%2'-0*-(,-/&.6%/-.*2'04-&,('

F-%.8&*0,-3&*54.(%5.-0*2'8%6,?-7&%1,-*0*-%.&%6,-4-%&1,(*/,:

!"#"$"$"%&'()*+(,-./%()/0/-,%1)2'/3425%26%-,7'81,%70)'+

C-*5.&,9*6,(2*/,-5/&.(*>-504+,2'6,-(,26'=*-7%3&*(%5-D%&'()*+(*>-'(.%/%0%1,-&,)2,<@

(2,6,(24-*-4.6&B*6,(24-+*(2'(*G,-%+*.42'-5'-4-%7&'B*6,(24-6&'/'(,-3&%.'80%1-%7-(,5.43,-

5/&.*- 7%-3&%(,0,58,-/&.6%1- .*2'0,:-C%A*+,2'(%- 5'- ),- 4.6&B*6,(2'- .%1-6&'/'(,-8%&*5.'-

&,)0*+*.*-/'7*G*(58*-3,&,/'.&*?#H-,0*-8,7-%7-(,5.43,-5/&.*-3&%.'8('-6*<'-%7-I#-5,.,-43&,6%-

54-'(.%/%0%<8*-.&,1%6*-(,23%4)7,(*2'-*-(,2+'<='-2'7*(%-5&'75.6%-4)-3%/%=-8%2'1-5'-/%9'-

4.6&7*.*-6&*2'/'-3&%.'80%-%7-(,5.43,-5/&.*-JK(7'&5%(?-L'&6'(8,?-#MM#N-K(7'&5%(?-#MM"N-

O,/'5?-P%&7AQ?-#MM"R:

S&%G2'(,-6&'/'(58%1-*(.'&6,0,-4(4.,&-8%2'1-2'-(,5.43*0,-5/&.-%7-6'0*8'-2'-6,9(%5.*-

),-(3&:-%1&,(*+,6,(2'-A&%2,-%54/(2*+'(*8,:-T,8%B'&?-,8%-2'-*7'(.*.'.-9&.6'-('3%)(,.?-.,2-

6&'/'(58*-*(.'&6,0-/%9'-3%/%=*-4-%1&,(*+,6,(24-A&%2,-3%.'(G*2,0(*>-9&.,6,-/'B4-('5.,0*/-

%5%A,/,:-S&*.%/-5'-('-4.6&B42'-.%+,(-.&'(4.,8?-6'=-(,28&,='-*-(,2749'-6&*2'/'27 koje je 

3&%.'80%-%7-(,5.43,-5/&.*-7%-3&%(,0,58,-/&.6%1-.*2'0,-9&.6':

S%5.%2'- 76*2'-/'.%7'-8%2*/,- 5'- 4.6&B42'- 6&*2'/'-3&%.'80%- %7-(,5.43,(2,- 5/&.*:-

O'7(,-5'-.'/'02*-(,-9*6%.(*/-G*8045*/,-&,)0*+*.*>-6&5.,-848,G,?-,-7&41,-(,-3&'76*7*6%/-

&'7%50*2'74-548G'5*6('-8%0%(*),G*2'-(,-/&.6%/-.*2'04:-U%2,-='-5'-%7-%6*>-/'.%7,-.*2'8%/-

*5.&,9*6,(2,-5/&.(*>-504+,2'6,-3&*/*2'(*.*?-%6*5*-%-5.,&%5.*-/&.6%1-.*2'0,-*-%-6&5.,/,-848,G,-

3&%(,B'(*/-(,-(2'/4:

,;$<*1.=,$1*(*2)*($7'8.1+.3$>'?2:6,$?:?,>,

U,8%-)(,(2'-%-9*6%.(*/-G*8045*/,-848,G,-/%9'-3%/%=*-3&*-4.6&B*6,(24-6&'/'(,-

3&%.'80%1-%7-(,5.43,-5/&.*?-3&*8,),.-='-5'-(,-3&*/2'&4-9*6%.(%1-G*8045,-/4>,-)42,&,?-

#H-T%-/%14-A*.*-rigor mortis-J/&.6,+8,-48%+'(%5.R?-/&.6,+8'-32'1'?-)'0'(8,5.,-A%2,-8%9'-J8,%-3%502'7*@

G,-72'0%6,(2,-A,8.'&*2,R?-5,7&9,2-9'04G,?-5,7&9,2-8,0*2,-4-7*2'04-%8,-*.7:
27 V*(*/,0(%-6&*2'/'-3&%.'80%-%7-(,5.43,-5/&.*-7%-3&%(,0,58,-.*2'0,-9&.6'-3&%G2'(242'-5'-(,-.'/'024-5.,@

&%5.*-(')&'0*>-%A0*8,-848,G,-3&%(,B'(*>-(,-.*2'04-*-(,-.'/'024-6&'/'(,-8%2'-*/-2'-3%.&'A(%-7,-7%5'1(4-

)&'0%5.?-3%7-462'.*/,-8,86*-54-A*0*-(,-/2'5.4-7%1,B,2,:-V,85*/,0(%-6&*2'/'-3&%.'80%-%7-(,5.43,-5/&.*-

7%-3&%(,0,58,-.*2'0,-9&.6'-3&%G2'(242'-5'-(,-.'/'024-848,G,-3&*54.(*>-(,-9&.6*-*-%8%-(2'-4-6&*2'/'-(2*>%6,-

3&*84302,(2,-JW%4G8?-X*'1'0?-#MMHR:
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$%&'()*(+,&-'./'(*(+,.01($201,3)$01(*4&'301,5(6,01'7(*(8940:(+'$%20$%(3&';,+,(+,$%+(

+,)3*8,()1930(1*:'(<*&,9'(&';0+0()*(8%*<;,+(8%$,<,3'2&(3'1'2&'1($%&'=()'(1%>'(*349;030(

3%(490&'1'5(?(3%1(8'90%;*(0(;9*=0($*$@0($%2%+0<09,&*(1934,(30&'2,7(,20(490&'1'($,;,(/'(3%(

*-0+030(+'(1%>'()'(89';40;&'30(;%4%2&+%(8%*<;,+%(0(3%-+%(;,(A0()'(+,(3'1'2&*(3%=,(1%=20(

;%+0&'30(4,2&,+0(<,$2&*-@05(B9,=%40(,$304+%)30(;9*=0:(49)3,($*$,@,(1%=*()'($%90)3030(<,(

8%;*809,+&'(<,$2&*-,$,(;%+')'+0:(+,(3'1'2&*(39,=%4,(,$304+%)30(1*:,(<*&,9,(CD%EE7(FGGHI5

Muhe zujare(9,<40&,&*()'(;%(%;9,)2'(&';0+$'(89';40;2&0401()20&';%1(0<(&,&,.,@,($9%<(

390()3,;0&,(20-0+$'(0(&';,+()3,;0&($*$*2&0@'5(J9<0+,(3%=(9,<4%&,(+,&40.'(%40)0(%(49)30(1*:'(

te o okolnoj temperaturiFK(CL+;'9)%+7(FGG"M(N,1')7(6%9;AO7(FGG"I5(N,&,.@,(1*:,(<*&,9,(

89%)&'-+'()*(;*>0+'(F(115(P940:(%),1(),30(+,$%+(8%2,=,+&,(&,&,.,@,(+'(40;'()'(=%3%4%(

+0$,$40(<+,$%40(9,<4%&,5(6,$%+(%),1(),30($9%<(%8+*(&,&,.,@,(1%=*()'(+,<90&'30(20-0+$'(

CQ'0@:)7(FGGKI5(R,;(>'+$,(1*:'(8%2%>0(&,&,.@,7(0<(+&0:()'(*(%8301,2+01(*4&'301,(4'/(+,$%+(

F!(),3,(0<2'=+*(!"#"$%&'()*+,'-./0"1/. B'()*(20-0+$'(89%)&'-+'(;*>0+'("(117(492%()*(%)&'32&04'(

0(8%;2%>+'(0)*.04,+&*(CQ'0@:)7(FGGKI5(J*;*/0(;,(&%.(+'1,&*(;%4%2&+%(&,$'(0(9,<40&'+'(*)+'(

%9=,+'7(:9,+'()'(0)$2&*-04%(1'$%1(:9,+%15(?89,4%(0<(3%=(9,<2%=,()*(9,+'(0(3&'2')+'(.*82&0+'(

+,(1934%1(30&'2*(0;',2+,(1&')3,(<,(9,<4%&(20-0+,$,(CL+;'9)%+7(FGG"M(N,1')7(6%9;AO7(FGG"I5(

S4,&()3,;0&(39,&'(%;(HH(;%(#K(),30(CR,1,27(HT"KM(D%EE7(FGGHI5(6,$%+($9,3$%=(8'90%;,(20-0+$'(

894%=()3,;0&,()'(89')42,-'(C%;A,@*&*(4,+&)$*($%.*2&0@*($%&,(+'(1%>'(89,3030(+&0:%4(9,)3I(0(

postaju !"#"$%&'0)2,+,'-./0"1/5(?(89%)&'$*()*(;*='(HG(11(CQ'0@:)7(FGGKI(0(+0)*(%)&'32&04'(

$,%(20-0+$'(894%=()3,;0&,5(U1,&*(;%4%2&+%(&,$'(*)+'(%9=,+'($%&01,(1%=*(89%A030($%>*(8,(

;%)3*8+%)3(3'$*/'(:9,+'(+0&'(89')*;+,(<,(+&0:%4%(89'>042&,4,+&'5(S4,&()3,;0&(39,&'(%;(K(;%(

"!(),3,(CR,1,27(HT"KM(D%EE7(FGGHI5(6,$%+(%;9'V'+%=(8'90%;,(:9,+&'+&,(+,(+%4%&(8%;2%<0(

20-0+$'(;9*=%=()3,;0&,()'(89')42,-'(0(8%)3,&*(!"#"$%&'.)&3&,'-./0"1/5(?(89%)&'$*()*(;*='(

HW(11(CQ'0@:)7(FGGKI5(X0-0+$'(39'/'=()3,;0&,(+'<,)03+'()*(0(-')3%()'(+,$*82&,&*(*(4'20$'(

1,)'(*+*3,9($%&0:()'()34,9,(492%(40)%$,(3'18'9,3*9,5(Y3,;0&(0+3'+<04+%=(:9,+&'+&,(39,&'(

%;(FG(;%(TZ(),30(CR,1,27(HT"KM(D%EE7(FGGHI5(6,$%+(8'90%;,(0+3'+<04+%=(:9,+&'+&,(20-0+$'(

39'/'=()3,;0&,(*2,<'(*()3,;0&(+':9,+&'+&,(*($%&'1()'(*;,2&,4,&*(%;(0<4%9,(:9,+'(*(8%39,<0(

<,(1&')3%1(890$2,;+01(<,(kukuljenje(CL+;'9)%+7(FGG"M(N,1')7(6%9;AO7(FGG"I5(S4%(&'(),(

)3,&,20.3,(E%9'+<0-+'('+3%1%2%=0&'(492%(4,>+%(<,3%(.3%(89020$%1(890$*82&,+&,(1,3'90&,2,(<,(

4&'.3,-'+&'(39'A,(8%1+%(89'39,>030(0(.09*(%$%20+*(%$%(1934%=(30&'2,5(6,01'7(20-0+$'(39'/'=(

)3,;0&,(1%=*()'(89%+,/0(*($%)0(020(%;&'/07(+,(32*(+'$%20$%(1'3,9,(;,2&'(%;(30&'2,7(0)8%;(),[

=%4,(C,$%(&'(30&'2%(89%+,V'+%(*()3,1A'+%1(%A&'$3*I7(8,(-,$(0(+'$%20$%(@'+301'3,9,(8%;(

<'12&%15(Y3,;0&(+':9,+&'+&,(39,&'(%;(!G(;%("G!(),3,(CR,1,27(HT"KM(D%EE7(FGGHI5(6,$%+(.3%(

89%+,V*(890$2,;+%(1&')3%(<,($*$*2&'+&'7(20-0+$'(40.'(+'(%;A,@*&*(4,+&)$*($%.*2&0@*7($,%(

.3%(&'(3%(A0%()2*-,&(*(89'3:%;+,(;4,()3,;0&,7(+'=%()'(%+,(8%;(*3&'@,&'1(A9%&+0:(34,90($%&'(

20-0+$,(0<2*-*&'()349;+&,4,(0(3,1+0(3'(E%9109,(*(A,-40@*(020(8*8,90&(*($%&'1(2'>0(20-0+$,5(

B01'(<,8%-0+&'(-./0"1'%2%2!1"4&5(R*$*2&0@'()*(*(89%)&'$*(;*='(T(117(,(+,(30&'2*(>934'(0(%$%(

+&'=,(1%=*()'(+,/0(%;(HK(;%(F!(;,+,(+,$%+(.3%()*(A02,(8%2%>'+,(&,&,.@,(CQ'0@:)7(FGGKI5(?(

%4%1()'()3,;0&*(+'<9'2,(3$04,(20-0+$'(*(8%38*+%)30(9,<=9,V*&*7(,(0<(3,$%(9,<=9,V'+0:(3$04,(

FK(J*;*/0(;,()*($*$@0(:2,;+%$94+'(>04%30+&'7(+&0:%4(9,)3(0(9,<4%&(%40)'(%(3'18'9,3*90(%$%20.,(*($%&'1(

>04'5(\0)%$'(3'18'9,3*9'(*(89,402*(*A9<,4,&*(9,<4%&($*$,@,7(,(+0)$'(=,(3'18'9,3*9'(*(89,402*(*)8%9,4,[

&*5(S40)+%)3(A9<0+'(9,<4%&,(%(3'18'9,3*90(*(+')1'3,+01(&'(*4&'301,(20+',9+,7(.3%(%1%=*/,4,(89020-+%(

3%-+%(%;9'V04,+&'(A9<0+'(9,<4%&,($*$,@,(+,(3'1'2&*(8%;,3,$,(%(3'18'9,3*90(CL+;'9)%+7(FGG"M(N,1')7(

6%9;AO7(FGG"I5
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#$%&'()*)+,-+.&%'/#+.0&',1.%+2)23'+4567&-38+9)1*'28+:;;"<=+5>'*+,7'0#*+7&'*-+.0+#0)?'+!+
0.+@A+0'/'+4B'C'18+@D"AE+F.GG8+:;;@<=+H'2./+67.+*-+I&-.J&'$J'+$'>&6-/'8+.0&',1#+2)2'3+
#$1'$#+#$+2)2)1*#3-+2.*'+.,7'*-+I&'$/'8+2'.+I.,1*-0/*#+0.2'$+.+$'>&6-/.C+K#>.7/.C+3#21),)=+
L&'$/'+2)2)1*#3'+)2'$)*-+/'+7.+0'+*-+.0+7&-/)72'+/',7)I'+,C&7#+I&.7-21.+)2)I/.+.2.+:;+
0'/'=+4M-#3N,8+:;;A<=+O)N'+2.*'+*-+7-2+#$'61'+#$+2)2)1*#3-+/#C'1.+/-+,1#P#+.0&',1.*+C)N#+
$)*'&#=+B&#1'+,)+*.*+$%)K>'/'8+/.%-+7'/2-+#+,1'J-8+/-C'+2'&'27-&#,7#P'/+C-7'1/#+$-1-/2',7#+
#1#+I1'>#+.0,*'*8+)+I.7I)/.,7#+*-+,#>-+J.*-8+'+%1'>'+*.*+*-+/-I&'>#1/.%+.J1#2'=+Q+7.C+&'/.C+
,7'0#*)+C1'0'+C)N'+/-+C.K-+1-7*-7#+#+P-,7.+,-+,2&#>'+0.2+,-+/-+.,)6#+#+.,I.,.J#+$'+1-7=+R'*+
I&.3-,+7&'*-+)+I&.,*-2)+:!+,'7'+4S&$#/31#.%1)8+@DDTE+U/0-&,./8+:;;"<=+V.&-/$#P/'+>'K/.,7+
C1'0#N+C)N'8+0'21-+./#N+2.*-+*.6+/-+C.%)+1-7*-7#8+*-,7+)+7.C-+67.+0.2'$)*)+0'+*-+*-0'/+
K#>.7/#+3#21),+$'>&6-/=+W-0/.C+2'0+,-+C1'0'+C)N'+.,)6#+#+I.P/-+1-7*-7#+/-C'+/'P#/'+0'+
,-+,+0.>.1*/.C+I.)$0'/.6?)+)7>&0#+0'+,-+./'+N&'/#1'+#+&'$>#*'1'+/'+7#*-1)+K&7>-8+P'2+#+'2.+
*-+#+J#1'+I&#2)I1*-/'+,+/*-%'+7#*-2.C+2&#C#/'1#,7#P2-+.J&'0-=:D

:D+L&.3-,+)7>&(#>'/*'+>&-C-/'+I&.7-21.%+.0+/',7)I'+,C&7#+7-C-1*-C+K#>.7/#N+3#21),'+C)N'+.0>#*'+,-+)+
nekoliko koraka:

@=+)7>&()*-+,-+2.*#+*-+/'*,7'&#*#+&'$>.*/#+,7'0#*+$'7-P-/+/'+C&7>.C+7#*-1)+#1#+.2.+/*-%'
:=+7-C-1*-C+&-$)17'7'+#,7&'K#>'/*'+I&.>-0-/#N+)+1'J.&'7.&#*)+I.0+,7&.%.+2./7&.1#&'/#C+)>*-7#C'+)7>&()X
*-+,-+>&#*-C-+I.7&-J/.+0'+2)2'3+#,7-+>&,7-+0.,-%/-+7'*+&'$>.*/#+,7'0#*
Y=+7-C-1*-C+.2.1/.,7#+$'7-P-/#N+/'+C*-,7)+0.%'('*'+#$&'P)/'>'+,-+2.1#2.+*-+>&-C-/'+I&.7-21.=
L.,7.*-+ &'$1#P#7-+C-7.0-+I.C.?)+2.*#N+ ,-+>&#*-C-+I.7&-J/.+$'+ &'$>.*+2)2'3'+)+)>*-7#C'+$'7-P-/#C+
/'+C*-,7)+0.%'('*'+C.K-+#$&'P)/'7#+#$+>&-C-/'+&'$>.*'+)+,7&.%.+2./7&.1#&'/#C+)>*-7#C'=+H'*P-6?-+,-+
2.&#,7#+C-7.0'+)+2.*.*+,-+7-CI-&'7)&-+#+>&-C-/'+I&-7>'&'*)Z
a) u ADH (Accumulated Degree Hours)+[+>&#*-0/.,7+2.*'+,-+0.J#>'+C/.K-/*-C+I&.,*-P/-+0/->/-+
7-CI-&'7)&-+,+J&.*-C+,'7#+I.7&-J/#C+0'+2./7&.1/#+)$.&'28+0'21-+1#P#/2'+)$%.*-/'+)+1'J.&'7.&#*)8+0.,-X
%/-+,7'&.,7+#,I#7#>'/.%+)$.&2'=+M'0#+,-+.+*-0/.,7'>/.*+G.&C)1#+2.*'+I.2'$)*-+.>#,/.,7+&',7'+2)2'3'+.+
toplini.

b) u ADD (Accumulated Degree Days) [+>&#*-0/.,7+2.*'+,-+0.J#>'+7'2.+0'+,-+U\]+I.0#*-1#+,+:!+4F.GG8+:;;@<=
L&#C*-&+#$&'P)/'+)+I&'2,#Z+$'C#,1#C.+,1)P'*+)+2.*-C+*-+C&7>.+7#*-1.+K&7>-+I&./'(-/.+@"=+1#,7.I'0'+)+
.,'C+,'7#+)*)7&.8+'+-/7.C.1.62#+7&'%.>#+I&#2)I1*-/#+,)+#+I.N&'/*-/#+#,7.%'+0'/'+)+0->-7+,'7#+)*)7&.=+H'*X
,7'&#*-+1#P#/2-+I&#I'0'*)+>&,7#+C)N-+$)*'&-+!"#$%&'($)*&+'+#+7-2+,)+)61-+)+0&)%#+&'$>.*/#+,7'0#*=
^$+I.0'7'2'+0.J#>-/#N+1'J.&'7.&#*,2#C+#,7&'K#>'/*-C+I.$/'7.+*-+0'+1#P#/2-+.>-+>&,7-+C)N-+0.,-K)+/'X
>-0-/#+&'$>.*/#+,7'0#*+)+&.2)+Y!+,'7'+I&#+7-CI-&'7)&#+.0+:T8_`a8+67.+*-+D;_=A+U\]+4Y!+N+b+:T8_`a+c+
D;_8A+U\] <=

15. listopada 14. listopada
-  ukupno 9 sati razvoja (od ponoći do vremena 

prikupljanja)
-  prosječna temperatura za taj period bila je 20°C
-  ukupni ADH za ovaj dan iznosi 180 (9 h x 20°C = 

180 ADH )

 -  ukupno 24 sata razvoja
-  prosječna temperatura za taj period bila je 21°C
-  ukupni ADH za ovaj dan iznosi 504 (24 h x 21°C = 

504 ADH )

B'0'+$J&.*#C.+U\]+$'+.>'+0>'+0'/'+0.J#7+?-C.+TA!+U\]=+B'0'+.0+U\]+I.7&-J/.%+0'+C)N-+>&,7-+
!"#$%&'($)*&+'+0.,-%/)+7'*+&'$>.*/#+,7'0#*+.0)$C-C.+.>'*+$J&.*8+I&-.,7'*-+/'C+*.6+::Y8A+U\]=+L&-C'+
7.C-8+0#.+&'$>.*'+.0>#*'.+,-+#+@Y=+1#,7.I'0'=

13. listopada
- prosječna temperatura ovog dana bila je 20°C
- ADH za ovaj dan iznosi 23,8
- vrijeme razvoja dobiveno iz ova dva podatka iznosi 11,2 sata (223.8 ADH / 20°C = 11.2 h )

d&.*-?#+>&#*-C-+)/'7&'%+.0+I./.?#+@Y=+1#,7.I'0'+0.1'$#C.+0.+$'21*)P2'+0'+*-+K&7>'+)J#*-/'+@Y=+1#,7.I'0'+
#$C-()+I.0/->'+#+*-0'/+,'7+I.I.0/-=+e'1*'+/'I.C-/)7#+0'+.>.+/#*-+7.P/.+>&#*-C-+/',7)I'+,C&7#8+>-?+
/'*C'/*-+>&#*-C-+I&.7-21.+.0+/',7)I'+,C&7#+0.+I&./'1',2'+C&7>.%+7#*-1'=
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+0+'5$%&7$.&@'+-8?
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21'-)'%$6$%-)6+2-+%)'+56$*).+()'%&8'&86$20+4'314$'.):&'%&8'0+;+.$%$9'+'0+;+.%)'2)'3&:1'

3)B12&<.&'6$50+%&,$-+'76)3$'12.+3'&6:$.+3$9'$'1'.&,+()',6+()3)'+'$.$0+5&3'IJK?'L,&'

()'7&2)<.&',6+()8.$'3)-&8$' +8).-+F%$/+()'&2&<+-&'%$8$'2)' 6$8+'&' 2-$6+3' +0+'&=-)C).+3'

15&6/+3$9'+0+'&'0+;+.%$3$'76,&:'2-$8+($';+()'21'3)B12&<.)'6$50+%)'.$(-)*)'1&;0(+,)'>M)0029'

A7)60+.:9'NOOPQ'R.8)62&.9'NOO"@?

-"#.(/&'(%0/0#%(123/40#&'(50/#1(',6,4#4(#)%'23)#'0/,7*#070#383#4/,9(?'L8',)0+%)'()',$*S

.&2-+'5.$-+'8&'%&():'()'2-$8+($'8&=$&'*+,&-.+'/+%012'314)'51($6)'1'-6).1-%1'%6+3+.$0+2-+;%)'

&<6$8)'3()2-$'8&:$B$($' +'76+%170($.($'15&6$%$?'L.)' 0+;+.%)'%&()'21'8&=0)'8&'.$(,+=):'

6$5,&(.&:'2-$8+($'21'.$(2-$6+()9'=-&'5.$;+'8$'21'.$(81*)'<&6$,+0)'.$'*6-,+?'K$8$'+2-6$*+-)0('

76&.$B)'-6$:&,)'%&(+'21'5$,6=)-$%'()8.&:'6$5,&(.&:'2-$8+($9'&83$4'-6)<$'7&;)-+'-6$*+-+'+'

-6$:&,)'+81C):'6$5,&(.&:'2-$8+($?'G$%&9'.$'76+3()69'$%&'&.'.$'-+()01'76&.$B)'0+;+.%)'-6)C):'

2-$8+($'%&()'2)'(&='46$.)9'&83$4'-6)<$'7&;)-+'-6$*+-+'+'0+;+.%)'-6)C):'2-$8+($'%&()'21'1=0)'

1'2-$8+('.)46$.().($?'G)%'$%&'.)'76&.$B)'-$%,)'0+;+.%)'+5',+=):'2-$8+($9'+2-6$*+-)0('3&*)'

5$%0(1;+-+'8$'()'6$5,&(.+'2-$8+('%&(+'()'76+%17+&'1()8.&'+'.$(2-$6+(+'-)'%$&'-$%$,'6)0),$.-$.'

5$',()=-$;).()?

:"#;,)<,%('*%(#38370=(?'T181C+'8$'6$5,&('%1%$/$'+56$,.&'&,+2+'&'-)37)6$-16+9UO od 

.)76&/().(+,)'()',$*.&2-+'76+%17+-+'%,$0+-)-.)'7&8$-%)'&'-)37)6$-16+'.$'3()2-1'8&:$B$($?'

G)37)6$-16$'&-,&6).&:'76&2-&6$'&<+;.&'2)'1-,6B1()'-)3)0()3'7&8$-$%$'86*$,.+4'4+86&S

3)-)&6&0&=%+4'7&2-$($'5$'6$50+;+-$'7&861;($?'J$*$0&2-9'7&;+.+-)0(+'6+()-%&'&2-$,0($(1'-+()0$'

2,&(+4'*6-$,$'1'.)7&26)8.&('<0+5+.+'4+86&3)-)&6&0&=%+4'7&2-$($'7$'7&8$/+'8&<+,).+'&8'

.$(<0+*)'4+86&3)-)&6&0&=%)'7&2-$()'.+21'8&,&0(.&'76)/+5.+?'A-&:$'<+'.$'3()2-1'8&:$B$($'

-6)<$0&'7&2-$,+-+')0)%-6&.+;%)'16)B$()'%&(+'<+0()*)'-)37)6$-161'%6&5'8,$'8&'-6+'-()8.$?'V&S

8$/+'&'-)37)6$-16+'8&<+,).+'&8'-$%,+4'16)B$($'5$-+3'2)'6$5.+3'2-$-+2-+;%+3'7&2-17/+3$'

127&6)B1(1'2'7&8$/+3$'8&<+,).+3'&8'.$(<0+*)'4+86&3)-)&6&0&=%)'7&2-$()'>W$3)29'J&68<X9'

NOO"@?'G)37)6$-16$'.$'3()2-1'8&:$B$($'+56$;1.$,$'2)'.$'-)3)0(1'6)510-$-$'8&<+,).+4'+5'

&<$(1'+5,&6$?

>"#?%104(# %(123/(#<3/,504,#2%&',#8*8(@(#<%0# %(17060'0)# ',)<,%('*%()(?'K$%&'<+'

&86)8+&'2-$6&2-'.$(2-$6+():'6$5,&(.&:'2-$8+($'76+%170().+4'%1%$/$9'H&6).5+;.+').-&3&0&:'

3&6$'7&5.$,$-+'<65+.1'6$5,&($'6$50+;+-+4',62-$'%1%$/$'76+'6$50+;+-+3'-)37)6$-16$3$?'G$%,+'

2)'7&8$/+'.$(;)=C)'76+%170($(1'+5'&<($,0().)'0+-)6$-16)9'$0+',)C+.$'H&6).5+;.+4').-&3&0&:$'

UO'Y+2&%)'-)37)6$-16)'1<65$,$(19'$'.+2%)'-)37)6$-16)'127&6$,$(1'6$5,&('%1%$/$?'G$%&B)69'76+')%2-6)S

3.&',+2&%+3'+0+')%2-6)3.&'.+2%+3'-)37)6$-16$3$'6$5,&('%1%$/$'1'7&-71.&2-+'76)2-$()?'G)'21'-)37)6$S

-16)'7&5.$-)'7&8'.$5+,&3'razvojni pragovi.'Z$5,&(.+'21'76$:&,+'6$50+;+-+'%&8'6$50+;+-+4',62-$'%1%$/$9'

%$&'+'%&8'6$50+;+-+4'6$5,&(.+4'2-$8+($'%1%$/$'+2-)',62-)'>I$,+)29'Z$-/0+HH)9'P[[!Q'R.8)62&.9'NOO"@?
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$%&'()%*+(*,-./+0(*-*&-0/&1%2*345+/2/*060/7/*%&%*,4-3-.(*,-065(*0-'%2/*.-&/8(*.-*,-./9

+/0/*8/*53-'(*3&/5+%+(*,-+4($(:

;/./*56*.-5+6,1%*03/&%+(+1%*,-./7%*4(&/+%31-*'(*&/0-*./+%*-.<-3-4*1/*,%+/1'(*0-&%0-*

'(*34(2(1/*$%&-*,-+4($1-*-.4(=(1-'*345+%*26>(*./*5(*6*./1%2*63'(+%2/*4/83%'(*.-*5+/.%'/*

0-'%*'(*,4-1/=(1*1/*24+3-2*+%'(&6:*?,4/3-*+-*34%'(2(*0-'(*'(*26>%*86'/4%*,-+4($1-*./*

5(*4/83%'(*.-*5+/.%'/*0-'%*'(*,4-1/=(1*1/*)4+3%*'(*%*1/'2/1'(*34%'(2(*0-'(*'(*,4-+(0&-*-.*

1/5+6,/*524+%*.-*,4-1/&/50/*+%'(&/*)4+3(:@A

!"#$%&'()#&%*%+,%*#-.%(/0(0/'1#.%('2+0,%()#2345%20/6%#4'+'607)50,%#*.&/'1#&0,%+)

B607(5%31/*0-&-1%8/7%'/*24+3%>*+%'(&/*,-3(8/1/*'(*5*,4%4-.1%2*,4-2'(1/2/*0-'(*

1/5+6,/'6*1/0-1*524+%:*;(2%'50%*5,-'(3%*0-'%*1/5+/'6*0/-*,4-.60+* 4/5,/./1'/*8/,4/3-*

5%<1/&%8%4/'6*0607%2/*./*%2*'(*.-5+6,/1*1-3%*%83-4*>4/1(:*;/0-*,4-7(5*4/5,/./1'/*1/,4(9

.6'(*5+3/4/'6*5(*%*-+,6C+/'6*1-3%*0(2%'50%*5,-'(3%*D*1-3/*>4/1%.$(1/*,-.&-</*0-'/*,4%3&/E%*

.46<(*345+(*060/7/*,/*.-&/8%*.-*1-3(*0-&-1%8/7%'(:*F43%*0-4/0*6*-.4(=%3/1'6*34(2(1/*

,4-+(0&-<*-.*1/5+6,/*524+%*.-*,4-1/&/50/*24+3-<*+%'(&/*-3-2*2(+-.-2G*,4%06,&'/1'(*'(*%*

-$4/./*!"#$ "%!&'()*)'+'*8/+(E(1%>*1/*1'(26:

H(.-5&%'(.*0-'%2*I(*0607%*0-&-1%8%4/+%*24+3-*+%'(&-*-3%5%*-*E%+/3-2*1%86*E%2$(1%0/*

0/-*C+-*56*<(-<4/J50-*,-.46E'(G*+%,*5+/1%C+/G*<-.%C1'(*.-$/G*2(+(-4-&-C0%*63'(+%G*2%04-9

0&%2/G*%8&-)(1-5+*561E(36*53'(+&6G* &-0/7%'/@K* %*5+/1'(*24+3-<*+%'(&/@@G*C+-*53/0/0-*+4($/*

68(+%*6*-$8%4*LM1.(45-1G*KNNAO*P/2(5G*Q-4.$RG*KNN"S:*B3(*56*+-*,-./7%*0-'%*5(*,4%06,&'/'6*

@A*;/-*,4%2'(4* %8* ,4/05(* 1/3-.%2-* 5&6E/'* 6$-'5+3/* .(3(+-<-.%C1'(*T(41%+/(*U>(/+* %8* AVW!:* <-.%1(:*
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,4(04%3(1-* &%E%10/2/* %* -.4/5&%2*26>/2/G* ,4-1/=(1-* +4%* +'(.1/* 0/51%'(* 6* 06,/-1%7%* '(.1(* 46C(31(*
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5/'/2*%*4/1-<*'6+4/*5&'(.(I(<*./1/:*Y8*+-<*4/8&-</*[\Y*'(*/1</)%4/-*J-4(18%E1-<*(1+-2-&-</*./*,-2-<1(*

6*6+34=%3/1'6*34(2(1/*1/5+6,/*524+%:*;/0-*5(*0/51%'(*,-0/8/&-G*1'(<-3*8/./+/0*1%'(*$%-*1%2/&-*&/0:*
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%*&%E%10(*26>(*%5+(*345+(G*C+-*81/E%*./*56*5(*1/*24+3-2*+%'(&6*>4/1%&(*$/4(2*.3%'(*<(1(4/7%'(*%5+(*345+(*

26>(:*\6.6I%*./*)%3-+1%*7%0&65*+(*345+(*26>(*+4/'(*1(C+-*.6&'(*-.*.3/*+'(.1/G*J-4(18%E1%*(1+-2-&-<*1%'(*
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1/*2'(5+6*.-</=/'/*%8*0-'%>*5(*26>(*'-C*1%56*%8&(<&(:*Y8*1(0%>*-.*+%>*0606&'%7/*%8&(<&(*56*5(*26>(*345+(*

2*+#3#'(+*4%#1'G*/&%*1%*-1(*1%56*2-<&(*,-2-I%*'(4*'(*1'%>-3*)%3-+1%*7%0&65*,4(04/+/0:*^$4/+*6*5&6E/'6*

.-<-.%-*5(*2'(5(7*%*'(./1*./1*1/0-1*C+-*'(*T(41%+/*1(5+/&/:*Y8*1(0%>*-.*,4%06,&'(1%>*0606&'%7/*%8&(<&(*

56*5(*26>(*345+(*5'33#4$-%'("-.#&-%#':*]6>/2/*+(*345+(*,-+4($1-*'(*@@*./1/*./*5(*4/83%'6*6*-.4/5&6*
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,4-1/&/50/*1'(8%1-<*24+3-<*+%'(&/:*;/0-*$%*.-C/-*.-*C+-*+-E1%'(<*34(2(1/*524+%G*J-4(18%E1%*'(*(1+-2-9

&-<*68*,-2-I*3%C(*-.*`NN*34(2(150%>*%83'(C+/'/*8/*53/0%*5/+G*0-'(*'(*.-$%-*-.*2(+(-4-&-C0(*,-5+/'(*6*

$&%8%1%*2'(5+/*.-</=/'/G*,-E(-*5+3/4/+%*5&%06*34(2(150%>*63'(+/*1/*2'(5+6*.-</=/'/:*Q/*+(2(&'6*.-$%9

3(1%>*,-./+/0/*J-4(18%E1%*'(*(1+-2-&-<*6+34.%-*./*'(*524+*1/5+6,%&/*6*,-1-I*KV:*53%$1'/G*./0&(*%5+-<*

./1/*0/./*'(*-5621'%E(1%*M&+-1*X-&(2/1*-.3(-*T(41%+6*1/*&-0/&1%*5/'/2:*F-4-+/*'(*6*-3-2*,4(.2(+6*

,4-<&/5%&/*X-&(2/1/*04%3%2*8/*6$-'5+3-*T(41%+(*U>(/+*LF&/++G*KNN!S:
@K*H64/&1/*%&%*64$/1/*54(.%1/G*616+/4*5+/2$(1-<*-$'(0+/*%&%*3-8%&/G*,-.*8(2&'-2*%&%*1/*1'(8%1-'*,-34C%1%*%+.:
@@*a/2-+/1-*%&%*1(G*5,/&'(1-G*8/24816+-*%+.:
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$%&'()*+,-).)/'0&1+)2'.%314+1+$'*'5&'*+()&%6+7)-'08%20%+'0$)*)5)9+*):'+;$.-3%$%+()5%()+
&'+.-'*'01+,-)$'(5)+)3+01<$;,1+<*-$%+3)+,-)0151<(1+$%&'51=

><%*+,-%(;,5&10&1+(;(1?1+,-%<;$0%6+01+*-$.)*+$%&'5;4+7)-'08%20%+'0$)*)5)9+$-1:%+
%+$-19).'+1($%.0)<$%+%+.-<$'+(;(1?1+2%&%+,-%,130%?%+nisu+81$'2'0%+01+$%&'5;=+@-19).%+0&%6).'+
1($%.0)<$%+;+.'A%0%+<5;21&'.1+;(18;&;+01+2%0&'0%?;+31+ &'+*-$.)+ $%&'5)+,-'<$15)+B%$%+,-%C
(51310+%8.)-+6-10'+$)&+.-<$%+(;(1?1+$'+31+<;+91+)0%+01,;<$%5%4+D$)+3-;9%*+-%&'2%*1+8012%+
31+&'+.-'*'0<(%+%0$'-.15+;0;$1-+()&'9+<'+$1+.-<$1+)B%20)+*):'+01A%+01+$%&'5;+.'A+,-)D1)=+
E)-'08%20%+'0$)*)5)9+*):'+3)0%&'$%+.15&10'+81(5&;2('+)+.-'*'0;+01<$;,1+<*-$%+$'(+(13+
;+)B8%-+;8*'+-'3)<5%&'3+()&%*+-185%2%$'+.-<$'+(;(1?1+()5)0%8%-1&;+*-$.)+$%&'5)4+*)9;A'+
;$&'?1&'+01+-'3)<5%&'3+()5)0%81?%&'+%+'.'0$;150'+$-19).'+.'A+)$%D5%6+(;(1?1=F!

!"#"$"!"%&'()*(+,-.*(%)',/01%,2*(3-

G)<$)&'+B-)&0%+*)$%.%+8B)9+()&%6+,)2%0%$'5&+0,-=+;B)&<$.1+,-'*&'D$1+*-$.)+$%&'5)+<+
&'30)9+*&'<$1+01+3-;9)=+H1+,-%*&'-4+1()+&'+;B)&<$.)+,)2%0&'0)+01+*16+I31(5'4+B'8+,-'$C
6)30'+01*&'-'+31+<'+:-$.;+;B%&'J4+,)2%0%$'5&+;+,-.%+$-'0+2'<$)+0'+801+D$)+;2%0%$%+<+$%&'5)*+
:-$.'=+K()+&'+(+$)*'+:-$.1+)3-1<51+)<)B1+%+,-'$'D(1+31+B%+&'+,)2%0%$'5&+0)<%)4+)0+0'-%&'$()+
;+,-.%+$-'0+:-$.;+)<$1.5&1+01+*&'<$;+01+()&'*+&'+;B%&'01+3)(+0'+<*%<5%+D$)+A'+315&'=+H1()0+
0'()9+.-'*'01+,)2%0%$'5&+<'+)B%20)+.-1A1+01+*&'<$)+;B)&<$.14+.&'-)&1$0)+0'(%*+.)8%5)*4+
1+,)0'(13+%+<+,)*1912'*4+$'+,-'*&'D$1+$%&'5)+:-$.'+01+0'()+3-;9)4+2'<$)+;315&'0)+*&'<$)+
()&'+3-:%+<%9;-0%&%*=

K()+*-$.)+$%&'5)+)<$10'+01+*&'<$;+;B)&<$.1+3).)5&0)+3;9)+%+1()+<;+;.&'$%+,).)5&0%4+
(;(?%+A'+91+<$%A%+()5)0%8%-1$%=+H1+,)2'$(;+<;+&'3%0%+801(+()5)0%8%-10&1+$%&'51+:-$.'+&1&1D?1+
()&1+*;6'+,)51:;+;+)$.)-'0'+-10'4+(;$).'+)2%&;4+;<$14+0)<0%?'+%+;+,)3-;2&'+9'0%$15%&1+1()+

F!+L1:0)<$+B-)&1+-185%2%$%6+.-<$1+(;(1?1+()&%+()5)0%8%-1&;+*-$.1+$%&'51+3)D51+&'+3)+%8-1:1&1+;+<5;21&;+,-)C
0151<(1+*-$.)9+$%&'51+MF=+5%<$),131+MNON=+9)3%0'+;+,)5&;+10101<1+;+P1%,%);+01+61.1&<()*+)$)(;+>16;;=+
@%&'5)+&'+B%5)+;+$)5%()+,))3*1(5)*+<$;,0&;+-1<,1310&1+31+&'+;+,)2'$(;+B%5)+$'D()+;$.-3%$%+-13%+5%+<'+)+
*;D(1-?;+ %5%+)+:'0%=+ Q8013+3'<0)9+)(1+7)-'08%20%+ &'+'0$)*)5)9+,-)01D1)+<(;,%0;+,-180%6+(;(;5&%?1+
*;61+8;&1-1+.-<$'+45'670)6-%'89:-;2(7=+H1+$'*'5&;+$)914+%+;+<(513;+<+B-8%0)*+-18.)&1+$'+.-<$'+*;6'+;+
310%*+;.&'$%*14+7)-'08%20%+&'+'0$)*)5)9+81(5&;2%)+31+&'+)3+01<$;,1+<*-$%+*)-1)+,-)A%+01&*10&'+&'310+
:%.)$0%+?%(5;<+$'+.-<$'+*;6'4+$)+&'<$+M#+3101=+R+$%&'51+<;+$1()/'-+,-%(;,5&'0'+5%2%0('+*;61+*'<1-;D14+
3;:%0'+)3+M"+3)+MS+**=+@'+<;+5%2%0('4+31(5'4+3)D5'+3)+$-'A'9+-18.)&0)9+<$13%&1=+>.1+.-<$1+*;6'+()5)0%C
8%-1+*-$.1+$%&'51+;+(1<0%&%*+<$13%&%*1+-1<,1310&14+)<)B%$)+;+.51:0%&)&+)()5%0%4+,1+,-)015181(+$%6+5%2%01(1+
0%&'+B%)+,)$,;0)+0')2'(%.10=+><%*+).%6+3.%&;+.-<$14+01+$%&'5;+<;+,-)01/'0'+%+5%2%0('+*;6'+<%-1-'+()&1+
;+;.&'$%*1+(1(.%+<;+01+T1.1&%*1+)B%20)+()5)0%8%-1+*-$.1+$%&'51+FS+3101+01()0+01<$;,1+<*-$%=+U8)-?%+
,-%(;,5&'0%+<+$%&'51+;D5%+<;+;+<$13%&+(;(;5&%?'+&'310+310+01()0+,-%(;,5&10&14+$'+&'+01+$'*'5&;+$)91+7)-'0C
8%20%+'0$)*)5)9+;$.-3%)+31+&'+)3+01<$;,1+<*-$%+3)+,-)0151<(1+$%&'51+,-)D5)+*15)+.%D'+)3+*&'<'?+3101=+
U+,-%5)9+$)&+$.-30&%+9).)-%51+&'+%+2%0&'0%?1+31+<;+<+$%&'51+,-%(;,5&'0'+5%2%0('+*;6'+%8+,)-)3%?'+>$%$%31'=+
H1%*'4+).1+.-<$1+*;6'+$1()/'-+()5)0%8%-1+*-$.1+$%&'51+;+(1<0%&%*+<$;,0&'.%*1+-1<,1310&14+15%+<'+5%2%0('+
)B%20)+0'+*)9;+01A%+01+0&%*1+01()0+D$)+)3+01<$;,1+<*-$%+,-)$'(0'+F#+3101=+><%*+5%2%01(1+*;61+01+
$%&'5;+<;+,-)01/'0'+%+-185%2%$'+.-<$'+()-0&1D14+(1)+01+,-%*&'-+<(')(7,(7%)-;83-,87=%>(;'0?2-%'89;03327=%
>(;'0?2-%'89@(7%2%&5230.,87%30.12;0'.274+D$)+&'+),'$+;(18%.15)+01+2%0&'0%?;+31+&'+)3+01<$;,1+<*-$%+,-)C
D1)+3;:%+,'-%)3=+H1+$'*'5&;+;(;,0)+VF+-185%2%$'+.-<$'+(;(1?1+()&'+<;+,-%(;,5&'0'+$%&'()*+-131+01+$)*+
<5;21&;4+7)-'08%20%+&'+'0$)*)5)9+;$.-3%)+31+&'+)3+01<$;,1+<*-$%+3)+,-)0151<(1+*-$.)9+$%&'51+MF=+5%<$),1C
31+MNON=+,-)D5)+%8*'/;+F!+%+FS+3101=+W-$.1+&'+01,)<5&'$(;+%3'0$%X?%-101+(1)+*;D(1-1?+2%&%+&'+0'<$101(+
B%)+,-%&1.5&'0+"=+-;&01+MNON=+9)3%0'=+Y;D(1-1?+&'+8130&%+,;$+.%/'0+O=+-;&01+%<$'+9)3%0'=+>3+.-'*'01+(13+
&'+*;D(1-1?+8130&%+,;$+.%/'0+:%.4+3)+,-)0151<(1+0&'9).1+$%&'514+,-)D5)+&'+$)20)+FS+3101=
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$%&'()*+,-(.&/(01-1*%2$&*%&*345(6%&-4$0%78%&1&-%&94:$%8+$%.&;4<&4<(&,(01-1*%2$&9-4&64=-()*&
*4<61>&*345(64&1&9-4&5'$%&1>&*3%?4&*34=1*1&1&,(<+74&1>&+<2(-1*1@&632(&$%&6$%3($4*-(&'4&*(&-%8%&
+),$%*1&+01-1*1&+&,(*,+-()*1&*%&8%&-%<4&$4$47A4&1,4<&()*4*1&-4&*1$%2+@&()(?1*(&4<(&)+&,(2(=%-4&
+&-()-1A4:4&BC-'%3)(-@&DEE"F.

/3%:$%7*4-$%:&:3*6(5&*1$%24&)&$%'-(5&:$%)*4&-4&'3+5(@&,(01-1*%2$&)&-$1:&,3%:$%7*4&
1&<+<A%&<($1&)+&54&<(2(-1913421@&7*(&,(:-1:&1)*34=164-$%:&G(3%-910-1&%-*(:(2(5&:(=%&
24<(&(*<31*1.&/3%:'4&)+&:-(5%&63)*%&<+<4A4&<($%&)%&>34-%&:3*61:&(354-19:1:4&713(<(&
34),3()*34-$%-%&1&-$1>(6&,3(-42494<&-4&:$%)*+&-4&<($%&$%&,(01-1*%2$&,3%:$%)*1(&:3*6(&*1$%2(&
1)*34=1*%2$1:4&0%)*(&-%8%&:(81&,(<494*1&34'1&21&)%&1&(&,3%:$%7*4-$+@&9-4&)%&'(5('1*1&'4&)%&
-41H%&-4&-%<%&63)*%&<+<4A4&),%A1I0-%&94&)4:(&632(&+)<4&,('3+0$4.&J,346(&,3(-42494<&
*1>&63)*4&<($%&-1)+&+(?104$%-%&-4&:$%)*+&-4&<($%:&$%&*1$%2(&,3(-4H%-(@&$4)-(&+<49+$%&-4&
01-$%-1A+&'4&*(&:$%)*(&-1$%&+$%'-(&1&:$%)*(&-4&<($%:&$%&+?($)*6(&,(01-$%-(.K"&/3(-42494<&
*4<61>&63)*4&<+<4A4&-4&*1$%2+&=3*6%&1&(<(&-$%54&(:(5+8+$%&)49-464-$%&,('4*4<4&(&:(5+8%:&
:$%)*+&-4&<($%:&$%&+?($)*6(&94,346(&,(01-$%-(.

!"#"$"%"&'()*(+*,&-(*./01.2(*34&-256.-&5.341,-

L)<+)*6(&,(<49+$%&'4&)%&,(01-1*%2$&,(-%<4'&63484&-4&:$%)*(&+?($)*64.&M492(91&94&
*4<6(&,(-474-$%&)+&?3($-1.&N(=%&)%&634*1*1&-4&:$%)*(&+?($)*64@&-4&,31:$%3@&<4<(&?1&)%&+6$%31(&
$%&21&'(1)*4&-%<(54&+?1(&B,()%?-(&4<(&$%&+&631$%:%&,(01-$%-$4&?1(&,('&+*$%A4$%:&'3(5%&1O121&
42<(>(24F@&94*1:&9?(5&3492101*1>&,)1>10<1>&,(3%:%84$4&B-4&,31:$%3@&:47*4-$%&(&,(01-$%-(:&
+?($)*6+F&121&9?(5&+<24-$4-$4&*345(64&94&<($%&,3%*,()*462$4&'4&$%&()*461(&94&)(?(:.KP

C<(&,(01-1*%2$&*4'4&-4&?12(&<($1&-401-&:4-1,+2134&:3*61:&*1$%2(:@&*1:%&+$%'-(&1&3%Q
:%*1&-(3:424-&3496($&<+<4A4&<($1&)+&54&'(&*(5&*3%-4&<(2(-1913421@&4&G(3%-910-1&%-*(:(2(5&

K"&R4=-()*&G(3%-910-%&%-*(:(2(51$%&,31&'464-$+&('5(6(34&-4&,1*4-$%&$%&21&:3*6(&*1$%2(&?12(&,3%:$%7*4-(&
)&$%'-(5&:$%)*4&-4&'3+5(&(,1)+$%&)2+04$&<($1&)%&'(5('1(&-4&>464$)<(:&(*(<+&S4>++.&S-'$%&$%&+&,(2$+&
7%8%3-%&*3)<%&,3(-4H%-(&:3*6(&*1$%2(&=%-%.&R%81-4&<+<4A4&<($1&)+&?121&,31<+,2$%-1&632(&$%&0%)*4&1&34),3(Q
)*34-$%-4&63)*4&,(&A1$%2(:&(*(<+.&N%H+*1:@&-4&:3*6(:&*1$%2+&)+&?12%&,3(-4H%-%&1&2101-<%&:+>%&63)*%&
TU-*>%)1(:U14&-+'1)%*4&<($4&=161&,36%-)*6%-(&+&534'(61:4&1&-4&534')<(:&,('3+0$+@&4&632(&)%&31$%*<(&
:(=%&,3(-481&-4&'3+51:&:$%)*1:4.&V%&)+&2101-<%&+$%'-(&?12%&+&-4$)*431$%:&3496($-(:&)*4'1$+.&V%:%2$%:&
*(54@&G(3%-910-1&%-*(:(2(5&<($1&$%&(?34'1(&*4$&)2+04$@&94<2$+01(&$%&<4<(&$%&=%-4&?124&+?1$%-4&1&-%<(&631$%Q
:%&()*462$%-4&+&+3?4-(:&'1$%2+&(*(<4&*%&'4&$%&-4<-4'-(&,3%:$%7*%-4&+&,(2$%&7%8%3-%&*3)<%&-4&<($%:&$%&1&
,3(-4H%-4.&W(3%-910-1&$%&%-*(:(2(5&-4'42$%&94<2$+01(&'4&$%&*1$%2(&2%=42(&+&,(2$+&7%8%3-%&*3)<%&-4$:4-$%&
*31&'4-4@&421&'4&$%&):3*&-4)*+,124&-4$:4-$%&,%*&'4-4&,31$%&,3(-424)<4&*1$%24.&X4<(-&7*(&$%&+*63H%-&1'%-*1*%*&
=3*6%&,(21A1$4&$%&'(724&'(&)49-4-$4&'4&$%&(-4&+?1$%-4&+&)*4-+&+&Y(-(2+2++&*1$%<(:&<+,-$%&'3(5%.&Z+'+81&
'4&+?($)*6(&-1$%&?12(&+-4,31$%'&,24-134-(@&,(01-1*%2$1&)+&+&,36(&631$%:%&()*46121&:3*6(&*1$%2(&5'$%&$%&1&
?12(@&4&*(&$%&?12(&)4)61:&'(6(2$-(&'4&:+>%&63)*%&78*594:.,-8.(&*0+.:45(&,(2(=%&$4$47A4.&S)1:&,('4*<4&
(&63%:%-+&-4)*+,4&):3*1@&+&(6(:&$%&)2+04$+&G(3%-910-4&%-*(:(2(51$4&'424&,('4*4<&1&(&-4$6$%3($4*-1$%:&
:$%)*+&-4)*+,4&):3*1&B[(GG@&DEE\F.
KP&J&$%'-(:&$%&)2+04$+&,3(-4H%-(&:3*6(&*1$%2(&:+7<43A4&,21*<(&94<(,4-(&+&9%:2$+.&/4=2$16(&1)<(,464-$%&
,(*34$42(&$%&-%<(21<(&'4-4.&L4<(&$%&:3*6(&*1$%2(&'(?31:&'1$%2(:&?12(&)<%2%*19134-(@&-4&-$%:+&$%&,3(-4Q
H%-(&940+H+$+8%&:42(&*345(64&4<*16-()*1&:+>4&9+$434.&X41:%@&1)*34=1*%2$1&)+&9?(5&*4<(&,((':4<2(5&
)*+,-$4&34),4'4-$4&(0%<16421&'4&8%&-4&)*34-1&*1$%24&(<3%-+*($&,3%:4&5(3%&B'4<2%@&(-($&<($4&)%&*1$%<(:&
1)<(,464-$4&,364&(*<316424F&,3(-481&1&6%21<&?3($&,349-1>&<+<+2$1A4&:+>4&9+$434.&L,4<@&<4'4&)+&1)*34=1*%2$1&
,(*,+-(&1)<(,421&*1$%2(@&6%21<&?3($&,349-1>&<+<+2$1A4&:+>4&9+$434&,3(-4721&)+&*%<&1),('&:3*6(5&*1$%24.&
V4$&$%&-4249&1-'1A134(&'4&$%&,(2(=4$&*1$%24&,3(:1$%-$%-&-%<(21<(&*$%'4-4&-4<(-&7*(&$%&(-(&?12(&,36(*-(&
94<(,4-(&BC-'%3)(-@&\]]]^&_4:%)@&X(3'?U@&DEE"F.



!"#

Fujimura, Kolar-Gregorić, Šuperina: Primjena forenzične entomologije u istraživanju KD-a
Polic. sigur. (Zagreb), godina 18. (2009), broj 4, str. 441-471

$%&'(%)*$+,-$%.,%').'/0%)/'-12,%3.,.-,%('41%'56150&0%/60-1(1%7,5,%)1%&'%5'2'50*'8%9'%-1%

/,4.'%3:'2%+0.-1.0;1%5,%)0%/1<0.,%='+0.0&1*-,%.,)&'-0%)&/'60&0%,*0:0%3,%/60-1(1%$:'-)&/,>%,*0%

)0%60-1&7'%7'-0%='+0.0&1*-%.,)&'-0%)&/'60&0%,*0:0%3,%/60-1(1%7,5,%)1%/6,&0'%5'%(-1)&,%.,%7'-1(%

-1%='+0.0'%$:'-)&/'%0%.,7.,5.'%(,.0=$*06,'%&0-1*'(%46&/18%?&'2,%='5,&,7%-1%*0>%0%7,5,%-1%

&0-1*'%46&/1%:0*'%.,7.,5.'%(,.0=$*06,.'>%('41%:0&0%'5%03.0(.1%/,4.')&0%3,%0)&6,40&1*-18

!"#"$"#"%&'()*+,-./%),-,%-,%0)'+10%'*./23

@%)*$+,-1/0(,%=''5(,7*'2,%)&$=.-,%6,)=,5,.-,%(6&/'2%&0-1*,%('41%)1%5'2'50&0%5,%

A'61.30+.0%=,&'*'2%=61/050%6,.$%$%(17'(%&70/$>%')':0&'%,7'%'.,%.0-1%5'/'*-.'%5$:'7,%

5,%'B&1&0%7')&%0*0%C6)7,/0;$8%@%&,7/0(%)*$+,-1/0(,%='('<%A'61.30+.0C%1.&'('*'2,%('41%

:0&0%'5%/1*071%7'60)&08

D$5$<0%5,%)1%*0+0.71%($C,%$%6,.'(%)&,50-$%6,3/'-,%C6,.1%0)7*-$+0/'%(170(%&70/0E

(,>%41.71%($C,%21.1&)70%)$%=6'26,(06,.1%5,%=6'.,*,31%/*,4.,%0%(17,%&70/,%F7,'%B&'%)$%

'+0>%$)&,>%.').0;1%0%'&/'61.1%6,.1G%.$4.,%3,%=6140/*-,/,.-1%.-0C'/0C%*0+0.,7,8%H%.-0C'/'-%

$+0.7'/0&')&0%2'/'60%='5,&,7%5,%)$%)=')':.1%'&760&0% 6,.$%.,)&,*$%$:'5'(%(150;0.)71%

02*1>%+,7%0%7,5,%-1%(6&/'%&0-1*'%&'*07'%6,)=,5.$&'%5,%=60*07'(%=612*15,%0%':5$7;0-1%6,.,%

/0B1%.0-1%/05*-0/,%FI.516)'.>%JKK"G8

L61(5,%3,5,<,%A'61.30+.'2%1.&'('*'2,%.0-1%$&/6M0/,.-1%=')&'-,.-,%6,.,>%'.%<1%=6/0%

$'+0&0%0%$='3'60&0%A'61.30+.'2%=,&'*'2,%.,%.1=6,/0*.1%0*0%.1&0=0+.1%$3'671%7'*'.03,;0-1%7'-0%

('2$%:0&0%0.50;0-%5,%-1%.,%&'(%50-1*$%('2*,%=')&'-,&0%.17,%/6)&,%6,.18NO%P,5,<,%A'61.30+.'2%

=,&'*'2,%-1%5,%&,-%0.50;0-%='&'(%0)7'60)&0%.,%.,-:'*-0%('2$<0%.,+0.8

!"#"$"4%&'()*+,-./%2*./(1+,5%6)17,%*%1')1+,%3%0)'+10%'*./23

Q$7;0%7'-0%)1%C6,.1%&70/0(,%(6&/'2%&0-1*,%0*0%)&6/0.1>%$.')1%$%)/'-1%=6':,/.1%)$)&,E

/1%)/1%&/,60%7'-1%)1%.,*,31%$%&0(%&70/0(,8%91%&/,60%('2$%:0&0%,*7'C'*>NR%'='-.1%56'21%0S0*0%

'&6'/08%?&'2,>%,7'%-1%46&/,%7'60)&0*,%*0-17'/1>%$40/,*,%'='-.1%56'21%0*0%-1%=,7%:0*,%'&6'/,.,>%

=60)$&.')&%&,7/0C%&/,60%$%&70/0(,%7'-0(,%)1%7$7;0%C6,.1%('41%$&-1;,&0%.,%.-0C'/%6,3/'-8N#

NO%T'61.30+.,%1.&'('*'20-,%('41%:0&0%7'60).,%0%=60%6,3-,B.-,/,.-$%=0&,.-,%.,%7'-0%-1%.,+0.%46&/,%:0*,%'3*0E

-1M1.,%0%$:0-1.,8%U,0(1>%$%-15.'(%-1%)*$+,-$%$%,(160+7'-%),/13.'-%564,/0%91..1))11%=6'.,M1.'%(6&/'%

&0-1*'%(*,51%41.1%$%&'*07'%=''5(,7*'(%)&$=.-$%6,)=,5,.-,%5,%(-1).0%(6&/'3'6.07%.0-1%('2,'%$&/650&0%

&'+,.%.,+0.%'3*-1M0/,.-,%0%$36'7%)(6&08%Q,7'%.0-1%:0*'%.07,7/0C%&6,2'/,%7'-0%:0%$7,30/,*0%.,%='+0.-1.-1%

7,3.1.'2%5-1*,>%)*$+,-%-1%3,&/'61.%:13%$&/6M1.'2%.,+0.,%'3*-1M0/,.-,%0%$36'7,%)(6&08%U,7'.%.17'*07'%

2'50.,%0)&6,40&1*-0%)$%A'&'26,V-1%(6&/'2%&0-1*,%)*07,.1%.,%(-1)&$%5'2,M,-,%='7,3,*0%5'7&'6$%D0**$%W'E

5602$13$>%A'61.30+.'(%,.&6'='*'2$%7'-0%-1%$'+0'%5,%)1%(,)1%*0+0.,7,%.,*,31%.,%=6)0(,%0%5*,.'/0(,>%,*0%

.1%0%.,%*0;$>%B&'%-1%:0*'%.1':0+.'8%9,-%.1&0=0+.0%':6,3,;%7'*'.03,;0-1%-1%0.50;06,'%5,%)$%.,%=6)0(,%0%5*,E

.'/0(,%$%/60-1(1%7'*'.03,;0-1%=')&'-,*1%6,.18%9'%-1%:0*'%5'/'*-.'%5,%)$5%'5':60%17)C$(,;0-$%0%='.'/.0%

)$5)7'E(150;0.)70%=612*15%(6&/'2%&0-1*,8%L'.'/.0(%=612*15'(%.,%61:60(,%)$%'&760/1.0%&6,2'/0%:6'-.0C%

$:'5.0C%6,.,>%,%.,%5*,.'/0(,%:6'-.1%='613'&0.1%7'-1%)$%.,)&,*1%7,'%=')*-150;,%='7$B,-,%46&/1%5,%)1%

':6,.0%'5%.,=,5,8%9,7'%-1%A'61.30+.,%1.&'('*'20-,%='('2*,%$%6-1B,/,.-$%=0&,.-,%.,%7'-0%-1%.,+0.%(*,5,%

41.,%:0*,%'3*0-1M1.,%0%$:0-1.,%FW'5602$13>%D,))>%X#ROY%I.516)'.>%JKK"G8
NR%D$5$<0%5,%-1%,*7'C'*%F1&,.'*G%.'6(,*,.%=6'5$7&%6,)=,5,.-,%(6&/'2%&0-1*,>%(,*'%-1%/-16'-,&.'%5,%'.%0(,%

07,7,/%$&-1;,-%.,%7$7;1%7'-0%)1%C6,.1%(6&/0(%'62,.03(0(,%FZ1.))21>%X##"Y%I.516)'.>%JKK"Y%[,(1)>%

U'65:\>%JKK"G8
N#%U,%=60(-16>%=60)$&.')&%56'21%$%&70/0(,%7'-0(,%)1%7$7;0%C6,.1%('41%$)='60&0%0*0%$:63,&0%.-0C'/%6,3/'->%

'/0).'%'%/6)&0%56'21% 0% 6,3/'-.'(%)&,50-$%7$7;,% F]'AA>%^'65>%JKKXY%I.516)'.>%JKK"Y%[,(1)>%U'65:\>%
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$%&'()*+(,-(.%/.012(3(4(.5(.%6.1&'1+*.7*.5'/86.%&'(,6.&+('*.2(1.9&1.%/.101-,6.5'186:.

3(5')(+(-/./.&*-64*;(.;/<(.3/-('(./.'(,*-*;.'(3+1-,*;.%&(5*-*;(.7/.0'+1;=.5'/81;.*.&'6>

?6;.%&(5*-/:.&6.,601%'65,1.0'*-6.0'61@'(3@6./.15'(%4/.-65*,2/=.5(246./.%&(5*-/.2/2/4-*A6B.

C&'(,6.&+('*.%6.*34/D/-/.*3.&*-64(.;/<6./.2'(&21;.+'6;6,/.,(21,.9&1.15'(%4(.-65*,2(.,(0/%&*.

2/2/4-*A/.7E/1'&6+(=.F(%(,6,=.GHIJK.E/1'&6+(=.E/1'&6+(=.GHLJK.M(;6%=.E1'5@N=.J##O:B

P.%4/D(-6+*;(.2(5(.-6.&*-641.)'&+6.&14*21.'(%0(5,/&1.5(.%6.,1';(4,*;.&12%*214192*;.

(,(4*3(;(.,6.;18/.51@*&*.+(4-(,*.'63/4&(&*=.1581+1'.,(.0*&(,-(.-6.4*.)'&+(.21'*%&*4(.4*-621+6=.

/)*+(4(.101-,6.5'186.*4*.-6.;1)5(.@*4(.1&'1+(,(=.;1)6.%6.51@*&*.(,(4*31;.&2*+(.0'*2/04-6,*<.

*3.0'1@(+,*<.1'8(,(.2/2(A(.21-*.%/.%6.<'(,*4*.&2*+1;.;'&+18.&*-64(B!#

!"#"!"$%&'()($*+,-./0($*-120343$5+-3461/43$34'+2+)+7103

Q(21.-6.+6?.0'*-6.,(01;6,/&1=.*%&'()*+(,-6.*.'(3-(9,-(+(,-6.%;'&,*<.%4/D(-6+(.,*-6.

-65*,1.015'/D-6./.21-6;.%6.R1'6,3*D,(.6,&1;1418*-(.0'*;-6,-/-6B.S(21.%6.0'*;-6'*A6.;1)6.

0'*;-6,-*+(&*.*./.%+'</T

!" (,(4*36.*38465(.&'(81+(.,(.;-6%&/.518(U(-(

!" /&+'U*+(,-(.0/&(.21-*;.%6.2'6&(41.+13*41

!" 01+63*+(,-(.1%/;,-*D6,*2(.%.;-6%&1;.518(U(-(

!" *%&'()*+(,-(.%4/D(-6+(.3(,6;('*+(,-(.*.341%&(+4-(,-(.4-/5*.*.)*+1&*,-(

!" *%&'()*+(,-(.2'*;*,(4*&6&(.0'1&*+.0'*'15,18.1214*9(.*.5'B

!"#"!"$"%&'()*+(%*+,)-.(%/0(,12(%302*%'(%45-6/7%.1,(8(5(

V2&*+,1%&.2/2(A(.,(.;-6%&/.518(U(-(.;1)6./.,62*;.%4/D(-6+*;(./&-6A(&*.,(.'63/4>

&(&6.(,(4*36.*38465(.&'(81+(.2'+*.9:)11.;6<(//-0%('()=6*6>B.S(21=.,(.0'*;-6'=.)1<('*.;18/.

2'6&(,-6;.2'13.412+6.*.0'%21&*,6.2'+*.%&+1'*&*.,1+6.&'(81+6.21-6.,6*%2/%(,.*%&'()*&64-.&6921.

;1)6.0'6013,(&*.*.*56,&*WA*'(&*.2(1.01%4-65*A/.(2&*+,1%&*.2/2(A(B.X'4-*A6.2'+*.,(.,61@*D,*;.

*.,6/1@*D(-6,*;.;-6%&*;(.;18/.3(+('(&*.*%&'()*&64-6.21-*.-19.,*%/.+*5-64*.2(21.*38465(-/.

&'(81+*.2'+*.21-*.,(%&(-/.2'6&(,-6;.)1<('(B.E(.%4*D(,.,(D*,.*%&'()*&64-6.;18/.3@/,*&*. *.

J##O:B
!#.Y0*%.-65,18.15.0'+*<.%4/D(-6+(./.21-*;(.%/.4*D*,26.;/<(./01&'*-6@4-6,6.2(1.*3+1'.&2*+(.3(.&12%*21>

4192/.(,(4*3/.1@-(+4-6,.-6.GHL#B.815*,6B.P.D4(,2/.-6.10*%(,.%4/D(-.0'1,(4(%2(.81&1+1.01&0/,1.%2646&*>

3*'(,18.;'&+18.&*-64(.;4(56.)6,6B.X62(.%/.%6.&2*+(.@*4(.01&0/,1.'(%0(4(=.(.%.21%&/'(.%/.&62.;-6%&*;*A6.

+*%-64*.21;(5*?*.01&0/,1.*%/96,6.21)6B.Z12'(-.&*-64(.0'1,(U6,6.%/.1%1@,6.*%0'(+6=.10'19&(-,1.0*%;1.*.

0'(3,(.@1D*A(.&(@46&(.R6,1@('@*&(4(B.C+*.%/.512(3*./0/?*+(4*.,(.&1.5(.-6.)6,(.01D*,*4(.%(;1/@1-%&+1.01>

0*+9*.%;'&1,1%,/.513/.&(@46&(B.Q(21.@*.01&+'5*4*.0'6&01%&(+2/.1.%(;1/@1-%&+/=.*%&'()*&64-*.%/.3(&'()*4*.

*.&12%*214192/.(,(4*3/B.X6U/&*;=.2(21.,(.;'&+1;.&*-64/.+*96.,*-6.@*41.&2*+(.0'*24(5,*<.3(.&12%*214192/.

(,(4*3/=.R1'6,3*D,*.%/.&12%*21413*./01&'*-6@*4*.4*D*,26.0'*2/04-6,6.%.&*-64(.)'&+6.2(21.@*.*3.,-*<1+*<.0'1>

@(+,*<.1'8(,(.51@*4*.01&'6@,1.&2*+1B.P.&*;.%/.&2*+*;(.0'1,(U6,6.+*%126.21,A6,&'(A*-6.R6,1@('@*&(4(=.

9&1. -6./.21;@*,(A*-*. %(.%241,19?/.)6,6.%(;1/@1-%&+/.01&+'5*41.01%&(+4-6,/.0'6&01%&(+2/. *%&'()*&64-(.

7[1RR=.J##G:B

S12%*214192(.(,(4*3(. &2*+(. *3.0'1@(+,*<.1'8(,(. 4*D*,(2(.2/2(A(.21-*. %/. %6.<'(,*4*.,(.;'&+1;. &*-64/.

;1)6.01;1?*.*././&+'U*+(,-/.*56,&*&6&(.)'&+6B.P.-65,1;.21,2'6&,1;.%4/D(-/.,(.&6;64-/.(,(4*36.'(3*,6.

014/&(,(&(.7)*+6:.0'1,(U6,*<.*.62%&'(<*'(,*<.*3.&2*+(.0'1@(+,*<.1'8(,(.4*D*,(2(.0'*2/04-6,*<.%.&*-64(=.

R1'6,3*D,*.%/.6,&1;1413*./%0-64*.15'65*&*.015'/D-6.,(.21-6;.-6.)'&+(.,(-+-6'1-(&,*-6.)*+-64(B.C2*A6.4*A(.

)'&+6.21-6.-6.*3'(5*1.R1'6,3*D,*.(,&'101418.015*-64-6,6.%/.,(.&1;.015'/D-/.*.3(<+(4-/-/?*.&1;6.)'&+(.-6.

@*4(./%0-69,1.*56,&*WA*'(,(.7E/1'&6+(=.GHIIK.V,56'%1,=.J##O:B
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$%&'()*'+,-.'$()*/0(1/)2'(313(4*5)/+3-'()*236(73$'(*'$'+'(4*2/+,-(3081'9(+*,8/2,()*23:(

;'<%+3$6()/9($%&,(4/5+/.3(3(.'9,-(9/9,+-3(4*/=1'$:(;%&'(5'(&*,-'()*21.%(+'(%(-.3&/23$(

>'),13.,$,(/5+,.'(93/(9.'1/$37-/(4*/=,21.'-'()*23(4,(5'(+*,8/23()*23($/8%(4*/-,?3(3(-,(

4/2*@3-,$,(4*3137-/(%9,1.'-3$(/9(81,2-3&(302/*,()*236(@+/($/A'(9/9,+-/(0=%-3+3(35+*,B

A3+'1.'(CDE*96(F:(G:6(#HHIJ:(K+/8,(.'(=3+-/(9,(35+*,A3+'1.3(0-,.%(4*,231-/(4*'4/0-,+3(3081'9(

+*,8/2,()*23()/.3(-,5+,.%(),/(4/51.'93L,(,)+32-/5+3()%),L,(-,($.'5+%(9/8,<,.,(3(4*,231-/(

3&(+%$,73+3:(M/$/?(>/*'-037-/8('-+/$/1/8,($/A'(5'(4/),0,+3(2*1/()/*35-/$(%4*,2/(%(

51%7,.'23$,(4*/-,1,5),(+*,8/2,()*23()/.3(%4%?%.%(-,(-'/=37-'(3(+'@)/(/=.,@-.32'(0,)1.%7)'6(

.'*(/-($/A'(*,0.,5-3+3(-,73-(-.3&/2,(-,5+,-),:!#

!"#"!"!"$%&'$()*'+,-+$./012+

N-,130,( /5+,+,),()%),L,(4*/-,<'-3&(-,()/-+*/1-/.( 41/73( %($/+/*-3$(2/0313$,6(

2.'+*/=*,-5)/$(5+,)1%6(&1,9-.,)%6(O1+'*%(0,(0*,)(3+9:6($/A'(5'(4*3$3.'-3+3(3(),9,(+*'=,(

%+2*93+3(-,.2.'*/.,+-3.3(4%+()/.3$(5'(2/031/()*'+,1/(CDE*96(F:(G:6(#HHIJ:(P/($/A'(=3+3(2,A-/(

+3.')/$( 35+*,A32,-.,( 523&( /-3&( 51%7,.'2,(%( )/.3$,( 5'( ),/($,+'*3.,1-3( 9/),03( /=*,<%.%(

$/+/*-,(2/031,6(),/(@+/(5%(51%7,.'23(/+$3L'6()*3.%$7,*'-.,(3(5137-/:

!"#"!"3"$%/.*01.+,-*$/4&5,-16*,1(+$4$5-*4'/5$7/8+9+-+

Q'13)3(93/(>/*'-037-'(0-,-/5+3(+'$'1.3(5'(-,(-,7'1%()/-+,)+-3&(+*,8/2,()/.'(.'()*,.'$(

RSR:(5+/1.'?,(4/5+,23/(T9$/-9(U/L,*9:(V2/(5'(-,7'1/(4/5'=-/(/9-/53(-,(2*1/(53+-'6(8/13$(

/)/$(-'2391.32'(+*,8/2'(),/(@+/(5%(21,)-,6(7'5+3L'(4*,@3-'6(5+,)1,(3(5137-/:(P/(35+/(-,7'1/(

2*3.'93(3(0,('-+/$/1/@)'(+*,8/2':(W(4*,)53(5%(0,=31.'A'-3(51%7,.'23(%()/.3$,(.'(4/73-3+'1.(

-,(5'=3(4/-3/('-+/$/1/@)'(+*,8/2'(5($.'5+,(9/8,<,.,6(,()/.3(5%(-,4/51.'+)%(=313(4*'5%9-3(

%(-.'8/2%(4/2'032,-.%(5,(5,$3$(9/8,<,.'$:42

!#(W-,+/7(73-.'-3L3(9,(+*,8/23(,)+32-/5+3()%),L,(-,($.'5+%(9/8,<,.,($/8%(%2'13)'(4/$/?3(%(35+*,A32,-.%(

),0-'-3&(9.'1,6(%(-')3$(51%7,.'23$,(/-3($/8%(4*/302'5+3(3(%4*,2/(5%4*/+,-(%73-,)(+'(-,2'5+3(35+*,A3B

+'1.'(-,(9/-/@'-.'(4/8*'@-3&(0,)1.%7,),:(P,(-'8,+32-,(5+*,-,(,)+32-/5+3()%),L,(-,($.'5+%(9/8,<,.,(

/5/=3+/(9/1,03(9/( 30*,A,.,(%(51%7,.'23$,(%()/.3$,( .'(4/+*'=-/(4*/2'5+3(,-,130%( 3081'9,( +*,8/2,()*23(

:;2//7<4=+''*)$+,+2>414?6(),9,($%&'(313()/*-.,@3(52/.3$()*'+,-.'$(4/(4*2/+-/$(+*,8%()*23(5+2/*'(-/2'(

/=13)'(+*,8/2,:(M*/=1'$()/9(+*,8/2,()*'+,-.,()%),L,(4/()*23(.'(%(+/$'(@+/(3&(.'(30%0'+-/(+'@)/(4*'4/B

0-,+3:(X,3$'6($%&,($/A'(5(1,)/?/$(51'+.'+3(-,(=31/()/.%(4/2*@3-%(+'(.'(0,$*1.,+36(4*3(7'$%($/A'(51'+.'+3(

313(-,(523&(@'5+(-/8%(313(5,$/(-,(7'+3*3(-/8':(P,)/<'*6()*'+,-.'$($%&,(-'(-,5+,.%(),*,)+'*35+37-3(+*,8/23(

5$.'*,6(),/(@+/(.'(+/(51%7,.(5()%)L3$,()/.3(&/9,.%6(,(-'(1'+':(K137-/(/435,-/$(9/8/931/(5'(4*3(4*/-,1,5)%(

$*+2/8(+3.'1,(A'-'(%(),93:(M/)*,.(),9'(=313(5%(4*/-,<'-3(4*,0-3(4,)'+3?3(A31'+,6(4*,0-'(=/73L'(+,=1'+,(3(

/4*/@+,.-/(435$/(-,435,-/(A'-3-3$(*%)/435/$6(@+/(.'(52'(%4%?32,1/(-,(0,)1.%7,)(),)/(5'(*,93(/(5,$/B

%=/.5+2%:(V-9.'(5%(5'6($'<%+3$6(-,(2*,+3$,()%4,/-5)3&(/*$,*3?,(3(-,(0*L,13$,(-,1,0313(3(53+-3(+*,8/23(

)*236(5137-3(+*,8/23$,()/.3(-,5+,.%(),/(4/51.'93L,6(-4*:(*,-.,2,-.,(2,+*'-3$(/*%A.'$(C4*5)/+3-'J:(Y/9,+B

-%(0=%-.'-/5+(4*/%0*/)/2,1,(.'(3(73-.'-3L,(9,(-,(A'-3(-35%(4*/-,<'-3(+*,8/23(%4/+*'='(2,+*'-/8(/*%A.,6(

,(-3(%()%?3(-3.'(4*/-,<'-/(2,+*'-/(/*%A.':(P')(.'(>/*'-037-3('-+/$/1/86(4/02,-(9,(4/)%@,(*,0.,5-3+3(

4*/-,<'-'(+*,8/2'6(%+2*93/(9,(5%(+'(+*,8/2'()*23(-,(52/.3$(-/8,$,(9/-3.'1'($%&'6(+'(.'(0,)1.%7'-/(9,(

5'(9/35+,(*,93(/(5,$/%=/.5+2%(C@''=ABBCCC";18-&D>;)+1,4",*'B5//7><*,'/5/2/8>"=7E?.
42 T-+/$/1/@)3( +*,8/23($/8%( =3+3( )1.%7-3( 3( %( 4/2'032,-.%( /5%$-.37'-3),( 5($.'5+/$( 9/8,<,.,:( P,)/(

.'(=31/( 3(%(51%7,.%(%=/.5+2,($1,9'(A'-'(#HIZ:(%(,$'*37)/.(5,2'0-/.(9*A,23(P')5,5:(X,3$'6(%(A'-3-/.(

5%(/9.'?3(4*/-,<'-3(9.'1/$37-3(/5+,L3(5),),2L,:(W(4/7'+)%(-3+)/(/9(35+*,A3+'1.,(-3.'(/=*,?,/(4*'23@'(

4/0/*-/5+3( -,( +,.( '-+/$/1/@)3( +*,86( ,13( 93.'1/23( +3.'1,( 5),),2L,( 34,)( 5%( =313( 4*3)%41.'-3( 3( 4/&*,-.'-3(

5(/5+,13$(4*3)%41.'-3$(+*,8/23$,:(M/13L3.,( .'( 39'-+3OL3*,1,(-')/13)/($/8%?3&(4/73-3+'1.,( 3(4*32'1,( 3&(
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!"#"!"#"$%&'()*'+,-.$/+,.0+(*'+,-+$*1*$/123&+'1-+,-+

$%&%'()*+,-.*+/0,*,*/12/3)')* 3.')*'.*4%2/+*/30.'%5+,*6/789)1%*'.*62.*6%9.:

+)13.;'/*7,83/1'.*'.&%'.<*=32%*'.&%'*9)*'.+9)3'/*71.2;9.'9)*;%&%'.(.*,*/12/3)')*3.')*%5*

+)6%>%'7(%-*3.5;/0.<*?.%+)@*2)A%'.*7)*2371.*+,-.*5,9.3.*-3.'%*%7(;9,&%2/*+312%+*1(%2/+*%*

;%9)&'%>%*7,*2)A*83%9)*')(/;%(/*71/;9)A.*/1(3%;%*6.*7)*;%&%'()*+,-.*+/0,*(/3%71%1%*5.*&%BA)'9)*

3.'.<*C8/13)D.*;%&%'.(.*+,-.*,*5.8.6'9.&(/9*+)6%>%'%*5.8/&%'9)*,D35/*'.(/'*E<*729)17(/0*

3.1.@*(.6.*7,*+,-)*,789)B'/*(/3%B1)')*,*;%9)&)'9,*/71)/+%9);%1%7.*(/6*69)>)*FG-)3+.'@*

=)>-1)3@*HIJJK*L.+)7@*?/36DM@*#NNOP<*Q2.*9)*83.(7.*')(/*23%9)+)*D%;.*'.8,B1)'.*5D/0*

',78/9.2.*F(./*B1/*9)*'.*83%+9)3*1)1.',7P*6/*(/9%-*9)*6/;.5%;/*5D/0*,8/13)D)*')71)3%;'%-*

;%&%'.(.<*R)S,1%+@*6.'.7*8/71/9)*+)1/6)*71)3%;%5%3.'9.*9.9.B.>.*+,-.*FG-)3+.'@*TM;)@*

HII"P*8.*;%9)&)'9)*,5*8/+/A*;%&%'.(.*8/71.9)*72)*8/8,;.3'%9)*%*&)71/*7)*(/3%71%*(./*.;1)3:

'.1%2.*.+8,1.>%9%@*9)3*&%'9)'%>.*9)*6.*;%&%'()*,(;.'9.9,*+312/*1(%2/*U*71.'%>,*8/*71.'%>,@*

'%+.;/*')*/B1)A,9,A%*4%2/*1(%2/*FV%'0@*W;M''@*HIIHK*G-)3+.'@*HIIOK*G-)3+.'@*=3)>-1)3*

HIIJK*G-)3+.'@*#NNNK*X'6)37/'@*#NNOP<*Q')*1.(/S)3*,(;.'9.9,*%*,'%B1.2.9,*D.(1)3%9)*%*0'/9*

1)*%5;,&,9,*.'1%D%/1%()@*.*'9%-/2.*83%7,1'/71*,*3.'%*8/1%&)*'9)5%'/*5.>9);9%2.'9)*FG-)3+.'@*

HIIJK*L.+)7@*?/36DM@*#NNOP<

Y3,0%*'.&%'@*/'.9*(/9%*83/,&.2.*Z/3)'5%&'.*)'1/+/;/0%9.@*/6'/7%*7)*'.*5;/71.2;9.'9)*

%*5.')+.3%2.'9)<*?.%+)@*;%&%'()*7)*-3.')*+312/+*/30.'7(/+*12.3%*(/9.*7)*+/4)*'.A%*%*

'.*4%2%+*/30.'%5+%+.*F;9,6%+.*%*4%2/1%'9.+.P*,*/D;%(,*')5.>%9);9)'%-*3.'.@*3.'.*'.71.;%-*

,7;%9)6*6,0/13.9'/0*;)4.'9.*,*%71/+*8/;/4.9,@*0.'03)'/5'/0*1(%2.*%*7;<*V,(>%*')*3.5;%(,9,*

3.6%*;%*7)*/*+312/+*1(%2,*'.*4%2/+*%;%*'.*+312/+*/30.'%5+,*8.*+,-)*8/;.4,*9.9.B>.*%*

'.*4%2)*/7/D)*%;%*4%2/1%'9)*(/9)*7)*')*+/0,*D3.'%1%*/6*1/0.<![*=3%7,1'/71*;%&%'.(.*+,-.*'.*

4%2/9*/7/D%*+/4)*,(.5%2.1%*'.*6,;9%',*3.56/D;9.*5.')+.3%2.'9.*%;%*5;/71.2;9.'9.*,83.2/*5.1/*

B1/*9)*1)+8)3.1,3.*/(/;%')*,*(/9/9*7)*;%&%'()*3.52%9.9,*8/5'.1.*%*')*83/;.5%*(3/5*5'.&.9'%9)*

/7>%;.>%9)@*9)3*7)*;%&%'()*3.52%9.9,*'.*4%2/+*1%9);,*(/9)*%+.*(/'71.'1',*19);)7',*1)+8)3.1,3,<

'.* %78%1%2.'9)<* =3%;%(/+*83)0;)6.* 8/;%>%97(%* 7,* 7;,4D)'%>%* ,*+.'B)1%* -;.&.* 9)6'/0* /6* /7,+'9%&)'%(.*

83/'.B;%*713.4'9,*6)7',*'/0,*7(.(.2>.<*\/*9)*,9)6'/*D%/*%*9)6%'%*6%/*1%9);.*7(.(.2>.*(/9%*'%9)*D%/*83/'.:

S)'*'.*1%9);,*4312)@*.*7*/71.1(/+*1%9);.*7(.(.2>.*7.23B)'/*7)*8/(;/8%/<*]3.'%1);9*9)*8/(,B./*/7;/D/6%1%*

/81,4)'%(.*1236'9.+.*6.*7)*'/0)*7(.(.2.>.*^,2%9)(*7;.+.9,*'.*1.9*'.&%'^*%*6.*'%9)*&,6'/*6.*7)*'/0.*

83/'.S)'.*'.*/7,+'9%&)'%(,*%*1%9);/*83/'.S)'/*'.*4312%*7.23B)'/*8/(;.8.9,<*=/3/1.*9)@*+)S,1%+@*/81,:

4)'%(.*83/0;.7%;.*(3%2%+<

_.'%+;9%2*9)*%*/2.9*83%+9)3@*%*9)6.'*9)*/6*832%-*5.D%;9)4)'%-*7;,&.9)2.*,8/13)D)*Z/3)'5%&')*)'1/+/;/:

0%9)*,*V.'.6%<*=/&%'%1);9* 9)*HI"[<*0/6%')*83/2.;%/*,*(,A,*71.3%9)0*0/78/6%'.*7*'.+9)3/+*8/&%'9)'9.*

3.5D/9'%B12.<*`;.7'%(*(,A)*7)*7,83/171.2%/*8/&%'%1);9,*5D/0*&)0.*+,*9)*8/&%'%1);9*'.'%/*1)B()*19);)7')*

/5;9)6)<*?)(/;%(/*6.'.*(.7'%9)*2;.7'%(*(,A)*9)*5D/0*1/0.*83)+%',/<*V.6.*9)*/7,+'9%&)'%(*83%2)6)'*'.*

%78%1%2.'9)@*,*64)8,*+,*9)*83/'.S)'.*'/2&.'%>.*/6*#O*(.'.67(%-*6/;.3.<*?/2&.'%>.*7.+.*8/*7)D%*'%9)*

D%;.*6/2/;9'.*6.*7)*/7,+'9%&)'%(.*8/2)4)*7*+9)71/+*6/0.S.9.*9)3*9)*+/0;.*8/19)>.1%*7*D%;/*(/9)0*+9)71.<*

R)S,1%+@*83%;%(/+*6)1.;9'%9)0*83)0;)6.*'/2&.'%>)@*'.*'9/9*7,*/1(3%2)'.*&,6'.*^2;.('.^*(/9.*7,*(.7'%9)*

%6)'1%a>%3.'.*(./*6;.&%>)*7*D,+D.3/2.*1%9);.<*Y.;9'9%+*%713.4%2.'9)+*/2/0*(.5')'/0*69);.*8/;%>%9.*9)*

/1(3%;.*6.*9)*4312.*'/2.>*&,2.;.*,*9)6'/9*;.6%>%*,*71/;,<*=/'/2'%+*83)0;)6/+*(,A)*,D%9)'/0@*,*%71/9*9)*

;.6%>%*83/'.S)'*%*,0%',;%*D,+D.3<*V.(/*7)*6;.&%>)*7*1%9);.*D,+D.3.*/D%&'/*')*'.;.5)*'.*'/2&.'%>.+.@*

/1(3%A)*,0%',;/0*D,+D.3.*,*;.6%>%*,*(/9/9*9)*,D%9)'%*&,2./*'/2.>@*1)*6;.&%>.*7*1%9);.*D,+D.3.*'.*'/2&.'%:

>%*83/'.S)'/9*(/6*/7,+'9%&)'%(.@*D%;/*9)*6/2/;9'/*5.*/7,6,*%*(.7'%9)*8/0,D;9)'9)*8/&%'%1);9.*Fb/c6)'@*

HI"!K*X'6)37/'@*#NNOP<
![*=/9.2.*(.6.*7)*;%&%'()*+,-.*-3.')*+312%+*1(%2%+.*4%2%-*;9,6%*%;%*4%2/1%'9.*'.5%2.*7)*+%9.5.<
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$%&'()*+,&-+.(/012)31+.1+4535*+4%631*1+2)+/+6&*)+76&+./+&8)+0).6&+9&,%)68):+;'&<+

6&<1+(5058,)+=9&<&6&3&+&8)+,&2)+./+/7()+/+.61-52+8)>%182)821+91+.)+?'&<+6&<1+/-1(21312/+

&-+5?3&%1+>%18)@+0).6&+&691-12/+.+652)(1+6)+.)+/+3%52)*)+&'%1-)+.(/0121+8)+*&</+9%&81A5+

81+652)(/+4%63):+B)-&.6161,+(50581,1+&-%)C)8)+.61%&.65+*&4)+-&3).65+-&+9&<%)78)+9%&D2)8)+

-/(258)+%1?-&'(21+?18)*1%531821+5(5+?(&.613(21821:44

!"#"!"$"%&'()*+,-*./0%1),2,.*3,(0(*%4)5(,-%4),)56.57%5153,8*

E<%&413182)+5F5(5+/857613182)+9%5%&-8&<+&,&(571+/<(138&*+2)+/.*2)%)8&+81+?1<1C5G

3182)+5+/857613182)+9%5%&-8&<+,%12&'%1?1+5+82)<&3)+%1?8&(5,&.65+5(5+81+(&3+5+/'52182)+%52)6,5>+

5+/<%&4)85>+453&6582.,5>+3%.61+?1+9&6%)')+D%8&<+6%45761:+H&%)8?5081+.)+)86&*&(&<521+*&4)+

,&%5.6565+9%5(5,&*+5.6%14531821+/<%&4131821+?1765A)85>+453&6582.,5>+3%.61+%1-5+/63%C531821+

9%&6&,1+3%)*)81+&-+81.6/91821+.*%65I+<)&<%1J.,&<+9&%52),(1I+%/6)+,%52/*01%)821+453&65821I+

810581+?(&.613(21821I+9&3)?531821+&./*8250)85,1+.+*2).6&*+-&<1C121+5+-%:!K

44 E+B2)*10,&2+2)+LM:+(59821+NMMM:+<&-58)+/+.618/+2)-8)+4)8)+9%&81C)8&+*%63&+652)(&+-2)6)61:+O61D+-2)6)G

61+81(1?5&+.)+81+&-.(/4)82/+?163&%.,)+,1?8)I+1+*12,1+2)+'5(1+&35.85D1+&+>)%&58/+5+9%&.656/6,1:+P31-).)G

6&<&-57821+4)81+/+052)*+2)+.618/+*%63&+652)(&+-2)6)61+9%&81C)8&I+'5(1+2)+-2)6)6&31+.,%'85D1:+Q&D521(85+./+

%1-85D5+81+?1>62)3+./.2)-1+357)+9/61+-&(1?5(5+/+.618+4)8)I+1(5+85./+817(5+6%1<&3)+,&25+'5+/9/A531(5+81+?1G

8)*1%53182)+5(5+?(&.613(2182)+-2)6)61:+O'-/,D521+852)+&6,%5(1+.61%)+9%52)(&*)+,&.652/I+'&().65+5(5+9%5./68&.6+

&9&285>+-%&<1I+1(5+2)+-52)6)+'5(&+9&6>%182)8&:+Q+<)8561(521+4%63)+'5()+./+9%5,/9(2)8)+5+*/>)+3%.6)+9:';,.*%

'(*<:3*.'%,%=*..,*%;*.,;:3*)*,I+,&2)+*8&<&+210)+%)1<5%12/+81+/%58+5+J),1(52)+8)<&+81+.1*&+*%63&+652)G

(&:+B1+6)*)(2/+65>+6%1<&31I+,1&+5+6%)A)+3%.6)+*/>)+=>*33,4?5)*%-52,(5)*@+9%&81C)8)+81+.1*&*+652)(/I+

J&%)8?5085+)86&*&(&?5+/.92)(5+./+8)+.1*&+/63%-565+3%52)*)+81.6/91+.*%65I+8)<&+5+-&,1?165+-1+'5+-52)6)+

'5(&+9%)4532)(&+-1+./+9%&653+.,%'85D)+'5()+9%13&-&'8&+9&-/?)6)+?1,&8.,)+*2)%):+Q,%'85D1+2)+&./C)81+

81+,1?8/+?163&%1+/+6%12182/+9)6+<&-581I+1+.&D521(85+%1-85D5+&./C)85+./+?1+,1?8)8&+-2)(&+?18)*1%531821+

.(/4')8)+-/48&.65:

P1+/+.(/012)35*1+?18)*1%531821+4%63)+85./+5.,(2/053&+-2)D1I+9&,1?/2)+5+.(/012+5?+(5.6&91-1+NMMN:+<&-5G

8)+,1-1+2)+/+.618/+/+R&(&<85I+/+B2)*10,&2I+9%&81C)8&+*%63&+652)(&+.61%52)+4)8):+S/91&85D1+/+,&2&2+2)+

9%&81C)8&+652)(&+'5(1+2)+21,&+9%(2131I+1+,1-1+9/81+3&-)+5+81*&0)8)+&-2)A):+B1+652)(/+./+'5()+9%&81C)8)+

(5058,)I+1(5+314852)+&-+6&<1I+81+9&-/+5+9%&?&%.,5*+-1.,1*1+9%&81C)8)+./+/<58/()+&-%1.()+*/>)+9:';,.*%

stabulans:+T1,&C)%I+&,&+*%63&<+652)(1+/&0)85+./+6%1<&35+(50581,1+*/>1+?/21%1:+U%52)*)+9%&6),(&+&-+81G

.6/91+.*%65+9%&D52)82)8&+2)+81+&69%5(5,)+#+62)-81:+T12+2)+81(1?+'5&+-&3&(28&+.81418+-&,1?+?18)*1%531821I+

'/-/A5+-1+2)+.,%'85,+6%)'1&+&'5(1?565+4)8/+.31,5+62)-18:

H&%)8?5081+.)+)86&*&(&<521+,&%5.65+5+/+.(/012)35*1+?18)*1%531821+5(5+?(&.613(21821+453&65821:+E+2)-8&*+

2)+.(/012/+/+3)6)%581%.,/+.6185D/+'5&+-&3)-)8+91.+.+3)(5,5*+)-)*&*+82/7,)+5+8),&(5,&+9%52)(&*1+<&%82)+

0)(2/.65+8)9&?8161+/?%&,1:+U)6)%581%+2)+.185%1&+0)(2/.6+5+9&.(1&+9.1+,/A5:+B1,&8+0)65%5+-181+3(1.85,+9.1+

9%5*52)65&+2)+-1+,&41+5+9&6,&48&+6,53&+5?<()-12/+,1&+-1+.)+(2/76)+6)+2)+9.1+9&8&38&+&-3)&+/+3)6)%581%.,/+

.6185D/:+$&*8525*+9%)<()-&*+3)6)%581%+2)+/.618&35&+-1+2)+9./+.(&*(2)8&+5+6%/(&+8),&(5,&+?/'1+,&2)+2)+

.6&<1+*&%1&+5?31-565:+T1-1+2)+/&05&+5+(5058,)+81+D52)(&*+&?(52)C)8&*+9&-%/02/I+?'&<+0)<1+2)+9.1+9&.(1&+

81+%)8-<)8:+Q85*,)+./+9&,1?1()+<&6&3&+.6&658/+,/<(5D1+&(&38)+.10*):+T1,&+2)+6),+/&013182)+(50581,1+

/9&?&%5(&+3)6)%581%1+81+*&</A8&.6+?(&.613(21821I+%182131821+5+6)7,5>+&?(2)-1+,&2)+.)+85./+35-2)()+3182G

.,5*+9%)<()-&*:
!K+E+.%982/+LVVK:+<&-58)+81+%/%1(8&*+&-(1<1(576/+&691-1+/+&,&(5D5+W5859)<1I+/+S181-5I+9%&81C)8)+./+

.6%358)+ 6%52/+&-%1.(5>+*)-32)-5D1+1(217,&<+<%5?(521+ =@)':'%*);(5'%?5)),<,3,'@:+Q3)+ ./+*)-32)-5D)+'5()+

%1.9&%)8)+5+&-.6%182)85>+4/085>+*2)>/%1I+,&25+./+5?85*8&+3%52)-85+5+6%14)85+,1&+(52),+/+6%1-5D5&81(8&2+

,58).,&2+*)-5D585:+P352)+&-+65>+*)-32)-5D1+5*1()+./+*(1-/801-:+B)-/<&+81,&8+9%&81(1.,1+*)-32)G

-5D1I+-31+./+825>&31+*(1-/8D1+/'52)81+316%)85*+&%/42)*I+1+ .6%358)+./+&-'10)8)+81+ 5.6&+&-(1<1(576)+

&691-1:+X(1-/8D5*1+ ./+ 61,&C)%+ '5(5+ &-.6%182)85+ 4/085+*2)>/%5I+ 9%)*-1+ 4/085+*2)>/%5+ 61,&+*(1-5>+

*)-32)-1+8)*12/+85,1,3/+,&*)%D521(8/+3%52)-8&.6:+Q32)-&D5+./+0/(5+9/D82)3)+5+81,&8+8),&<+3%)*)81+

35-2)(5+5+3&?5(&+.+-3&25D&*+*/7,1%1D1+,1,&+-&(1?5+5?+.*2)%1+&-(1<1(5761+&691-1:+E?+.1*)+5?213)+.32)-&G
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3. ENTOMOLOŠKI TRAGOVI

3.1. Prikupljanje entomoloških tragova

#$%&'()*%+$,%$-.-)*-/0%+($'*0-+-)-1.'$02(3-4'$02',()%$52%.65)7(0%$%/.)768%4-$9-:

2'*;%8*%$'*0-+-)-;%$;(0-$10-$/6$-*%$1.-)-4(*%$&($0(.4'$02(3-4'$52(4%)*-$52'5-;*(76$0'$&($

-&+(<$-=%7'*'$.-7%$/6$02(3-4%$,%0*%$;($/)68(7>$($.-7%$*%/6?$#$/04(2*-/0%>$+'@60%+>$0-$8'/0-$

*%7'$+-36A'?$B,-3$5-02','$C62*-3$5-/065(*7($*($+7'/06$&-3(@(7($2%7'0.-$/'$+-C'$8'.(0%$

&-)(;(.$9-2'*;%8*-3$'*0-+-)-3(>$-/-,%0-$(.-$-*$&-$+7'/0($&-3(@(7($+-2($560-4(0%$5-$

*'.-)%.-$/(0%?$#$0(.4%+$/)68(7'4%+($'*0-+-)-1.'$02(3-4'$/$+7'/0($.2%+%*()*-3$&-3(@(7($

02',(-$,%$52'+($/(&(1*7'+$6/02-76$D#E:($FG$52%.65)7(0%$.2%+%*()%/0%8.%$0'<*%8(2?$H0-3($

,%$-*$02',(-$,%0%$'&6=%2(*>$5-&68'*$%$-/5-/-,)7'*$;($52(4%)*-$52'5-;*(4(*7'>$52%.65)7(*7'$

%$5(.%2(*7'$0(.4%<$02(3-4(?$I(%+'>$.(.-$/'$2(&%$-$C%4%+$-23(*%;+%+(>$*'52(4%)*%+$5-/06:

5(*7'+$+-C'$/'$,%0*-$607'=(0%$*($-,%)7'C7($02(3(?$J-$+-C'$-0'C(0%>$5($8(.$%$-*'+-36A%0%$

&()7*7%$2(&$9-2'*;%8*-3$'*0-+-)-3(>$($/)%7'&-+$0-3($&-4'/0%$&-$.2%4%<$;(.)768(.($0%7'.-+$

47'10(8'*7(>$-&*-/*-$&-$.2%4-3$6042@%4(*7($2')'4(*0*%<$8%*7'*%=(?

E2'+($G-6=.6$%$H%'3')6$52'5-268($/'$52%+7'*($/)7'&'A%<$5-/065(.($;($52%.65)7(*7'$

'*0-+-)-1.%<$02(3-4($KG-6=.>$H%'3')>$LMM"NO

!"#$%&'($)*!+*,#$-.!/!'!#/,0,)*,0#1&2(!)+-3#$%,3),.!#0*,4/!#.-3!5!*!#(2#$-6

.%-7+,#7&)*,8',#-#4)*,.,9,0:

!"52%,)%C(*$,2-7$2(;)%8%0%<$42/0($.6.(=($;(0'8'*%<$*($+204-+$0%7')6$%$-.-$*7'3(

!"&%7')-4%$+204-3$0%7')($*($.-7%+($7'$6-8'*$*(74'A%$,2-7$.6.(=(

!"6-8'*%$*';2')%$.6.=%$K)%8%*.'$6$2(;*%+$2(;4-7*%+$/0(&%7%+(N$*($+204-+$0%7')6

!"0-8(*$5-)-C(7$+204-3$0%7')(

!"&263%$,%0*%$5-&(=%$K5-/0-7(*7'$2(*(>$5-.2%4'*-/0$%)%$%;)-C'*-/0$+204-3$0%7')($%$/)?N?

7"#$%&'($)*!+*,#')&0!/-)-8'&;#$-.!/!'!#2!#0*,4/-#.-3!5!*!:

!"0'+5'2(062($;2(.(

!"4)(C*-/0$;2(.(

!"0'+5'2(062($5-421%*'$;'+)7'

!"0'+5'2(062($5-421%*'$+204-3$0%7')(

!"0'+5'2(062($0)($%/5-&$+204-3$0%7')(

!"0'+5'2(062($+(/'$)%8%*(.(?

<"#0*,%,+*,#/,0$,%!/(%,#$-.)-3,#+!'-+#(')!+*!+*!#0%/1-3#/&*,)!

."#$%&'($)*!+*,#'-+'%,/+&;#(2-%!'!:

!"/$+204-3$0%7')($K*'5-/2'&*-$*($+7'/06$&-3(@(7($%$52'+($5-02',%$6$-,&6.=%7/.-7$

&4-2(*%N

.(>$5-)%=%7($7'$02',()($%$8421A'$&-.(;'$.-7%$,%$5-4';()%$-/6+*7%8'*'$+61.(2='$/$5-8%*7'*7'+$.(;*'*-3$

&7')(?$H($ /024%*($+)(&6*(=($52%.65)7'*($/6$ 7(7(1=($+6<($;67(2($ %$5-/)(*($ 9-2'*;%8*-+$'*0-+-)-36?$

P-2'*;%8*%$7'$'*0-+-)-3$6042&%-$&($/6$+6<'$5-)-C%)'$7(7(1=($*($/024%*'$+)(&6*(=($/(+-$*'.-)%.-$/(0%$

52%7'$*'3-$/6$/024%*'$52-*(@'*'?$J-$/'$42%7'+'$5-&6&(2()-$/$42'+'*-+$.(&($/6$/47'&-=%$86)%$56=*7'4'$%$

4%&7')%$4-;%)-$6$.-7'+$/6$,%)($&4-7%=($-/6+*7%8'*%.(?$Q;7(4($'*0-+-)-3($%$-/0()%$&-.(;%$,%)%$/6$&-4-)7*-$

647'2)7%4%$&($/6&$-,($-506C'*%.($52-3)(/%$.2%4%+($;($.(;*'*-$&7')-$.2%4-)-4($%$-/6&%$%<$*($1'/0$+7'/'=%$

;(04-2($KR*&'2/-*>$STTTU$R*&'2/-*>$LMMVU$W(+'/>$I-2&,X$LMMVN?
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!"$%&'(')*'+&,'-./012&3/&,.'415./&'-&'('&"&4562.2&'('&4.67'+&6$15)28&,.$15&*15+'72&

uklanjanja

!"9&,'-./012&*5,'9.5-*'&$9,'-&4.67'+&6$15)2&*2('*&*15+'72&/()2*12*12:

!"#"#"$%&'()&$*+$,&'-.,/0+102$213)4)/)5-'6$3&+7)8+

;2*29&95&4'+/&*2<27$6$&+'6'7$&('4,)56$&',.545&,'6.5<*5&%2&,.$(/,)12*15&5*6'4'=

)'>($?&6.2+'72:&@5A/6$4B&972($&9$&C'.5*%$0*$&5*6'4')'+&4'D5&*2,.27$6$&7)296$6$&('4,)56&

',.545B&/&9()2-/&9&7)296$6$4&,.'E15*242:

F&15-*'4&62(7'4&('4,)56/&',.545&/'<$0215*'&95&*2)2%5G

!"" 4.5D$E2&%2&?7262*15&(/(2E2&3*2105>H5&95&$%.2A/15&'-&,')$5965.2B&$42&-.75*/&-.>(/&

$&4'D5&<$6$&,.'415.2&'-&I#&-'&JK&E48

!"" )15,)1$72&6.2(2&3%2&$%.2-/&%24($&%2&4/?5&$&-./+5&(/(E58

!"" 7.)'&)2+2*5&,$*E565&9&45(2*$4&7.?'4&3('15&9,.1502721/&+*1505*15&)$0$*2(2&$)$&

(/(2E2&/9)$15-&,.512('+&,.$6$9(28

!" <'0$E5&%2&,2($.2*15&$&,'?.2*/&,.$(/,)15*$?&6.2+'72

!" ,)296$0*$&9,.54*$E$&3%2&,'?.2*/&$&9)2*15&*2&715>6205*15&D$7$?&,.$415.2(28

!" 7262&$)$&7265*5&)',6$E5&3('15&95&7)2D5&$&9627)121/&*2&-*'&9,.54*$(2&92&D$7$4&1212>=

E$42&$)$&)$0$*(242&.2-$&9,.150272*12&$9/>$72*128

!" ,2,$.&%2&'%*20272*15&<'0$E2&$&9,.54*$(2

!" 45(2&+.2L6*2&')'7(2&%2&,$92*15&,'-262(2&*2&,2,$.&('1$4&95&'%*202721/&<'0$E5&$&

9,.54*$E$&36.5<2&*2,'45*/6$&-2&95&%2&,$92*15&,'-262(2&*$(2-2&*5&94$1/&('.$96$6$&(54$19(5&

')'7(5&%26'&>6'&95&6$*62&'62,2&/&2)('?')/&$&*2,$92*$&,'-2E$&4'+/&,'9626$&*50$6)1$7$8

!" 7.6)2.9(2&)',26$E2&%2&,.$(/,)12*15&/%'.2(2&6)2

!" 65.4'4562.&3-$+$62)*$&$)$&'<$02*8

!" C'6'2,2.26&9&'<15(6$7'4&'-&I#&44

!" mjerna traka

!" 15-*'(.26*5&)265(9&3($./.>(58&./(27$E5

!" (54$(2)$15&,'6.5<*5&%2&6.21*'&,'?.2*1$72*15&,.$(/,)15*$?&1212>2E2B&)$0$*2(2&$)$&

'-.29)$?&(/(2E2&3*2105>H5&562*')&$)$&$%',.',2*')8

!" ,2,$.*26$&./0*$E$&$)$&+2%2&3%2&%2672.2*15&<'0$E2&$)$&9,.54*$(2&/&('1$42&95&0/721/&

D$7$&/%'.E$8

!" 65.4'9&,'9/-2&9&7./H'4&7'-'4&3%2&65.4$0(/&'<.2-/&)$0$*2(2&,.$15&6.21*'+&,'=

?.2*1$72*128

!" .2%)$0$62&9$62&3%2&,.'9$1272*15&/%'.2(2&6)2&/&,'6.2%$&%2&(/(E$428

!"" 9,.54*$E$&/&('1$42&95&,.$(/,)15*$&6.2+'7$&>2)1/&*2&715>6205*15:

!"#"9"$%):3.,;'$,&'-.,/0+10+$'$,+-'&+10+$213)4)/)5-'6$3&+7)8+

M.$15&,'056(2&,.$(/,)12*12&<$)'&(2(7$?B&,2&$&5*6'4')'>($?&6.2+'72B&41596'&-'+2A212&95&

,2D)1$7'&,.5+)5-2:&M.$&6'45&95&*$>62&*5&-$.2B&*5&,'4$05&$)$&4$15*12:&N$15('4&9626$0('+&-$15)2&

'057$-2&41596'&-'+2A212&95&C'6'+.2L.2O9*$42&$&',$9/15&(2('&15&%26505*':&P/()2-*'&62(6$E$&

,.'7'A5*12&'057$-2B&/&*15+'7'4&-$*24$0('4&-$15)/&,'0$*15&95&9&,.$(/,)12*154&6.2+'72:

M.$&,'96/,2*1/&9&5*6'4')'>($4&6.2+'7$42B&(2'&$&,.$&,'96/,2*1/&9&'962)$4&7.96242&

6.2+'72B&<$6*'&15&7'-$6$&<.$+/&'&*5,.5($*/6'96$&-'(2%*'+&)2*E2&-2&<$&95&920/72'&$*65+.$656&

$&$-5*6$656&6.2+2:&Q'*(.56*$&,'96/,E$&,.$(/,)12*12&$&*20$*&,2($.2*12&5*6'4')'>(?&6.2+'72&
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#$%&'()*)+,-+./',0.+.+#$%/.*0.1+,2$3'*)+3.+(.*-4+,)+3.5&'+()(6'+7#.0$8-0'+0$+1#2/.1+

2'*-&)+'+.(.+0*-4$9

!"#"$"#"%&'()*+,-./-0%(%+.)('./-0%-.-.1.2.%3*4.

:);-+7.&$<)+ *$*$56$+ <)=($,2.>?'*-&-+ ?.*-+ )+ 0$()7'0$1$+)+ 0-7.,#-30.*+ ?&'%'0'+

.2/.#-0';+ #$0$+ '&'+ 7#'#.30';+ .2/.#$+ 0$+ 2'*-&)9+ @$(.+ )2/#8'/$0*-+ /#-1-0$+7#.2-(&.4+ .3+

0$,2)7$+,1#2'+2-1-&*-1+7#'()7&*-0';+*$*$5$6$+1.<-+?'2'+/#&.+7#-6'%0.+AB$(+3.+2-+1*-#-+3$+

,-+)2/#3'+2.B$0+,$2+0$,2)7$+,1#2'CD+AE03#-,.0D+FGGHCD+*$*$56$+,)+($.+2#$4+/#'*-30$+,$1.+

)+(#$2(.1+#$%3.?&*)+0$(.0+0$,2)7$+,1#2'D+%$2.+52.+,-+'%+0*';+/#&.+?#%.+7.B'0*)+'%&'*-4$2'+

&'B'0(-+A,2$3'*+*$*$56$+2#$*-+3.+F!+,$2$C9

E(.+,)+*$*$56$+*-3'0'+2#$4+$(2'/0.,2'+()($6$+0$+1#2/.1-+2'*-&)D+.03$+,)+.0$+'2-($(.+

/$<$0D+$&'+'+.,*-2&*'/+1$2-#'*$&0'+2#$4D+2-+,-+7#-7.#)B$+/#&.+.7#-%0.+7.,2)7$0*-9+I$+7.2#-?-+

J.#-0%'B0.4+',7'2'/$0*$+*$*$56$+,-+7.+1.4)=0.,2'+7#'()7&*$*)+'%+,#-3'52$+0$()7'0-D+%$2.+52.+,)+

*$*$56$+)+/$0*,(.1+#)?0.1+,&.*)+0$()7'0-+0$*B-5=-+1-2$+7$#$%'2$+'&'+,)+7$(+',)5-0$+'+1#2/$9

K#-7.#)B$+,-+'%)%-2'+)%.#$(+3'1-0%'*$+.(.+LML+619+N$*$56$+,-+0$*B-5=-+7#'()7&*$*)+

(',2.1+0$1.B-0'1+)+/.3)+%$2.+52.+,-+ &$(.+&'*-7-+%$+0*-4./-+1.(#-+3&$B'6-9+:.4)+,-+

7#'()7&*$2'+'+)%+7.1.=+7'06-2$D+$&'+)+2.1+,&)B$*)+7.,2.*'+.7$,0.,2+.3+.52-='/$0*$9

K#'()7&*-0$+,-+*$*$56$+#$,7.#-8)*)+0$+3/$+3'*-&$9+N-3$0+3'.+,-+.31$;+,2$/&*$+)+?.>

B'6)+,+$&(.;.&.1!"+#$3'+2#$*0.4+7.;#$0*'/$0*$D+$+3#)4.1+,-+3'*-&)+.1.4)=$/$+#$%/.*+3.+

.3#$,&';+*-3'0('947+O$*+3'.+(.*'+,-+.2;#$0*)*-D+7$('#$+,-+)+7&$,2'B0)+?.B'6)+0$+B'*-+,-+30.+

7.,2$/&*$+(.1$3'=+/&$<0.4+7$7'#0$2.4+#)B0'($+'&'+(.1$3'=+/&$<0-+/$2-D+B'1-+,-+,7#*-B$/$+

0*';./.+',)5'/$0*-D+2-+(.1$3'=+4./-8-+*-2#-+(.*'+,&)<'+($.+'%/.#+;#$0-+%$+&'B'0(-+(.*-+=-+,-+

'%&-='9+P1*-,2.+7.(&.76-1D+?.B'6$+,-+%$2/$#$+3/.,2#)('1+,&.*-1+7$7'#0$2.4+#)B0'($+(.*'+

,-+)B/#5=)*-+)%+7.1.=+4)1'6-9!Q+R$3'+.3#-8'/$0*$+2.B0.4+/#-1-0$+'%&'*-4$0*$+&'B'0$($+

!"+S$*B-5=-+*-+2.+THU>20'+-2$0.&+'&'+HGU>20'+'%.7#.7$0.&9
47 R$%&.4+2.1-+*-+7.2#-?$+&$(5-+'3-02'V($6'*-+/#,2-+'&'+0-3/.*?-0$+7.2/#3$+2.4$D+$+2'1-+*-+.1.4)=-0.+'+

7#-6'%0'*-+)2/#8'/$0*-+/#-1-0$+7#.2-(&.4+.3+0$,2)7$+,1#2'+3.+7#.0$&$,($+1#2/.4+2'*-&$9
!Q+W#.%+?.B'6)+%$2/.#-0)+7$7'#0$2'1+#)B0'(.1+,2#)*'+10.4.+/'5-+%#$($+0-4.+(#.%+?.B'6)+%$2/.#-0)+

7.(&.76-1+0$+(.*-1+,)+7#.?)5-0-+1$&-+#)7'6-9+X,'1+2.4$D+3.(+4.3+*-+7$7'#+,);D+,7#*-B$/$+,-+?'*-4+'+

5,().%!6%7.8/0%9':;0%<=;=9(4%)=3+,0;.%=+'030%8.%+'()*+,-./-0%0/;=3=,=1)(4%;'.<=9.
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$%&'()*+)(),(-.+/()0.(123)%&432.5)6)$%&3(-6)*3&7(1)*&')3%+8+0&9):2;02)3%(.+8+)(4-(.+<&0.&)
-(;(0&7&) 282<6=&3&) >2%+04(;028)+0'282-2<6)?&) 6'3%?() 3%(.+8+)7&?&) *6) .&.&@A&) ,(-&)
$2-2/+0&)0&)8%'32)'(.+-29

!"#"$"$"%&'()*+,-./-0%(%+.)('./-0%,(1(/.).%2*3.

B(;(07+)72.+)*+)$%20&C6)0&)8%'328)'(.+-6)802<2)*6)40&;&.0(.()?27&4)2?).&.&@&A&)'+)
*+)6)*-6;&.6)0.(123&)$%20&-&*7&).&.&@A&)()0+)'%+,&.6)$%(76$-.&'(9

B(;(07+)$%32<5)?%6<2<)()'%+=+<)*'&?(.&)82<6)*+)*&82*'&-02)7%+'&'()6)$2'%&4()4&)1%&D
028)'+)*+)'&72)82<6)0&=()0&)*3(8)?(.+-23(8&)8%'32<)'(.+-&9)E+*'2)*+)$%20&-&4+)6)3+-(7(8)
0&76$(0&8&9)F%(.+)$%(76$-.&0.&)642%&7&)(48.+%()*+)'+8$+%&'6%&)*3&7+)62;+0+)0&76$(0+)
0&)0&;(0)?&)*+)'+%828+'&%)0.+/02)$%('(*0+)0&)0.+4(06)$23%@(069)G*-(.+?)7%+'&0.&)-(;(0&7&)
'+%828+'&%)$2-&72)$%2?(%+)6)*%+?(@'+)8&*+5),+4)2$&*02*'()?&)=+)0&)8%'328)'(.+-6)2*'&3('()
'%&<)(-()<&)82/?&)2@'+'('()HI&8+*5)J2%?,K5)LMMNO9)J&720)@'2)*+)(48.+%()'+8$+%&'6%&)*3(1)
62;+0(1)0&76$(0&)-(;(0&7&5)(4)*3&7+)2?)0.(1)$%(76$-.&)*+)642%&7)72.(),()*+)'%+,&2)*&*'2.&'()2?)
PMM)?2)LMM)-(;(0&7&9)J&.;+@=+)*+)$%(76$-.&.6)$%*'(8&)4&@'(=+0(8)%67&3(A&8&)(-()$(0A+'&8&)
*)8+7(8)3%1289!Q)G42%A()$%(76$-.+0()(4)%&4-(;('(1)0&76$(0&)$&7(%&.6)*+)();63&.6)2?32.+029

R&2)@'2).+)'2)*-6;&.)()*).&.&@A(8&5).+?&0)?(2)$%(76$-.+0(1)-(;(0&7&)2?8&1)*+)'%&.02)
$21%&0.6.+)6),2;(A6)*)&-7212-289)F%(.+)'%&.0+)$21%&0+)6)&-7212-6)-(;(07+)*+)7%&'72)6%&0.&.6)
6)3%6=6)H&-()0+)()7($6=6O)32?6NM);(8+)*+)60(@'&3&.6)0.(123()+04(8()()$2*'(/+)3+=&)73&-('+'&)
$21%&0.+02<)642%7&9)S%6<28)?(.+-6)642%&7&)282<6=&3&)*+)0&*'&3&7)%&432.&)0&)(*'()0&;(0)
()(4)(*'(1)%&4-2<&)72.()3%(.+?+)()4&).&.&@A&9)F%()'28+)'%+,&)$&4('()?&)6)*$%+80(76)0+),6?+)
$%+3(@+) -(;(0&7&5) .+%)$%+3+-(7),%2.) -(;(0&7&)0&)2<%&0(;+028)$%2*'2%6)64%276.+)0.(1232)
6<(06=+)HT0?+%*205)LMMNO9

B(;(07+)72.+)*6)6@-+)6)*'&?(.)0+1%&0.+0.&)$%(76$-.&.6)*+)()$&7(%&.6)0&)(*'()0&;(05)*)
%&4-(728)@'2)*+)6),2;(A6)(-()*$%+80(7)6)72.+8)*+);63&.6)/(3+)-(;(07+)0+)*'&3-.&)1%&0&9

G)232.)7&'+<2%(.()?27&402<)8&'+%(.&-&)0&.3%.+?0(.+)*6)0&.3+=+)-(;(07+)4&'2)@'2)*6)
20+)6.+?02)()0&.*'&%(.+5)40&;()0&.?6/+)*6)0&)8%'328)'(.+-69)U'2<&)$%(-(728)$%(76$-.&0.&)
+0'282-2@7(1)'%&<23&)0&.3+=+)-(;(07+)(8&.6)$%+?02*'9)T-()()'6)3&-.&),('()2$%+4&0).+%)8&0.+)
3%*'+)861&)(8&.6)()8&0.+)-(;(07+5)$&)4,2<)82<6=02*'()?&)*+)%&?()2)%&4-(;('(8)3%*'&8&)
861&)'%+,&)$%(76$('()()?232-.&0),%2.)8&-(1)-(;(0&7&9

!"#"$"!"%&'()*+,-./-0%(%+.)('./-0%)*)*,-(4.%2*3.

R676-.(A+)%&4-(;('+)*'&%2*'()72.+)$%($&?&.6)(*'2.)3%*'()861+)8+C6*2,02)*+)%&4-(76.6)
$2),2.(9)J&(8+5)7&72)3%(.+8+)$%2-&4()7676-.(A&)$2*'&.+)'&80(.&5)$&).+)*'2<&)3%-2)3&/02)
'2;02)4&,(-.+/('()(),2.6)7676-.(A+)6)3%(.+8+)$%(76$-.&0.&9

R676-.(A+)*+)82<6)$%20&=()0&)(*'(8)8.+*'(8&)7&2)() -(;(07+)72.+)*6)6@-+)6)*'&?(.)
0+1%&0.+0.&5)?&7-+)?&-.+)2?) (432%&)1%&0+5)$%(8.+%(A+)6)2?.+=(5)0&)6?&-.+02*'()0+72-(72)
8+'&%&)2?)8%'32<)'(.+-&5)$&);&7)()0+72-(72)A+0'(8+'&%&)$2?)4+8-.289

0&.*('0(.(1)-(;(0&7&)(4),2;(A+9
!Q)B(;(07+)$%32<)*'&?(.&5)72.+)*6)?2*'&)2*.+'-.(3+5)82<6)*+)$%(76$-.&'()()827%(8)7(*'285)0&)(*'()0&;(0)7&2)
i jajašca.
NM):%+,&)$&4('()?&)-(;(07+)6)3%6=2.)32?()0+)2*'&06)$%+?6<25).+%)*+)6)0.2.)3%-2),%42)6)$2'$602*'()%&4<%&D
C6.69
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$%&%'()*+,-+,./&01+2,32)&%3'(/(%,32-.)4/,5/6.)7+8)4,2%&/9)*04,)'),3)8*+.04,4+&):,

92:09/;,</&)2/(%,-+,%,=0>)*+,)'),-32+48)&+,-,?804,0='0@+8)4,3/3)204,)'),9/.04,&/&0,=),

-+,-32)(+>)'0,8():090,06.+7)9/8(+;,A,-32+48)&,-+,8+,-./9'(/,:2/8/B,/'),.2+=/,-+,040C%7).),

?0.0&,?090'(8+,&0')>)8+,52/&/,.+,-+,=0>)*+,)'),-32+48)*),5/.9/2/(%,3/3)28/.)4,2%>8)*)4/B,

&/0,6.0,(+,.0,-'%>/(,),-,(/(/6*)4/,),')>)8&/4/;

<2/58+,-+,&%&%'()*+,40C%,3208/7),8/,)-.)4,4(+-.)4/,&/0,@)9+,),&/0,')>)8&+,&0(+,-%,

%6'+,%,-./?)(,8+:2/8(+8(/;,D%?%7),?/,32/58+,&%&%'()*+,9)6+,8)-%,@)9+B,8+,.2+=/,)4,0-)C%2/.),

?0.0&,52/&/,32)')&04,3/&)2/8(/B,/'),5=0C,&2:&0-.),./&9):,&%&%'()*/,-32+48)&,.2+=/,?0=20,

0='0@).),3/3)204,)'),9/.04;

!"#"$"%"&'()*+,-./0.1&)&,/*)(/0.1&23(/4-)5&,()6.1(/*/&6+5/

E?2/-'+,4%:+,)4/(%,4/8(),58/>/(,32),?0806+8(%,5/&'(%>/&/,=%?%7),?/,-+,.+4+'(+4,

8():09+,32)-%.80-.),8/,42.904,.)(+'%,8+,40@+,5/&'(%>).),(+-%,'),-+,08+,2/59)'+,8/,8(+4%,)'),

-%,.+&,-.)C'+,8/,8(+C/;,F3/&B,/&0,-%,4%:+,%,92)(+4+,32)&%3'(/8(/,+8.040'06&):,.2/C09/,(06,

?090'(80,4'/?+GH,?/,8+,40C%,'+.(+.)B,8():09/,(+,I02+85)>8/,92)(+?80-.,9+')&/B,(+2,(+,8+%3).80,

?/,-%,-+,08+,2/59)'+,8/,42.904,.)(+'%,),?0&/5,-%,5/926+.&/,(+?80C,@)90.80C,*)&'%-/,JK/4+-B,

L02?=MB,NOOGP;,Q/&9+,-+,4%:+,8/(>+67+,32)&%3'(/(%,42+@)*/4/,),0?2@/9/(%,8/,@)90.%,?0,

30.3%80C,5/926+.&/,2/590(/,&/&0,=),-+,40C'/,%.92?).),.0>8/,92-./,&0(0(,32)3/?/(%;

<0.3%80,2/59)(+8+,4%:+B,?/&'+,08+,&0(+,40C%,'+.(+.)B,32)&%3'(/(%,-+,42+@)*/4/,)'),

%5,30407,'(+3'()9):,.2/&/B,3/&)2/(%,-+,%,=0>)*+,)'),-32+48)&+,-,/'&0:0'04,2/?),.2/(80C,
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