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6%=1.3%-;,0,%-7@?0,4?0-&%E&;C14?&%4%'&A3.@F%'1E3?%GH?@%<II3C?&6.1%&4517@=16,.%;78%

14-J34?673.&8% ?3>.171:&K34C1:1% 5012344,% 517-K3.&8% 4-453.=&9(% L% =,6&4&'14?&% 1?%

?3>.171:&K34C&>% 5,0,'3?016% 1G0,G1?C&%'1:-?% GH?@% &='3.3.H% C1.3K.H3% >,0,C?30&4?&C&%

4-453.=&&M% ?,C&3% C,C% C1.23.?0,2&8% ',?30&,7,% '&A3.&% 6% E&;C14?&M% 0,='30H% K,4?&2M%

46194?6,% 4,'19% E&;C14?&% % &% ?(;(% NOM% PQ( #,C&'% 1G0,=1'M% '1E.1% :1610&?@M% K?1% 5012344%

-;,0.1-;&.,'&K34C1:1% 6=,&'1;394?6&8% -7@?0,4?0-&% E&;C14?&% 4% ?630;H'% ?371'% &%

415-?4?6-FJ&3% 3'-% 8673.&8% 6% 2371'% 1G7,;,F?% A&01C&'&% I&=&C1-?3>.171:&K34C&'&%

61='1E.14?8'&%&%&=-K3.&3%&>%86783?48%,C?-,7@.19%.,-K.1-?3>.&K34C19%=,;,K39(

/1;% -7@?0,4?0-9.H'% 4-453.=&016,.&3' B$R$D% G-;3'% 51.&',?@% 4161C-5.14?@%

I&=&K34C&>% '3?1;16% &% ?3>.&K34C&>% 403;4?6M% 03,7&=,2&8% C1?10H>% 51=617&?% 1G3453K&?@

&='3.3.&3 414?18.&3 & 46194?6%:&;01403;HM%51;630:.-?19%-7@?0,4?0-9.1'-%61=;394?6&F%

B1G0,G1?C3D( /0&% <?1'% 517-K3.&3% 4-453.=&9% 14-J34?6783?48% 5-?3'% .,4HJ3.&8% 0,G1K39%

E&;C14?&%'&C01K,4?&2,'& :&;01;&4530:&0-3'1:1M%0,='H6,3'1:1%-7@?0,4?0-39%',?30&,7,%
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51630>.14?.1:1% 4718% ',?30&,7,% '&A3.&% 0,=7&K.19% 501&=61;&?37@.14?&% 86783?48

14.16.H'M%G,=16H' I&=&K34C&'%50123441'%$R$

V&4(%O(% W7,44&I&C,2&8%14.16.H>%45141G16%517-K3.&8%4-453.=&9

/03;71E3..,8% ?3>.171:&8%$R$% ;1517.83?% ,043.,7% &=634?.H>% 45141G16% 517-K3.&8%

4-453.=&9% B0&4(% ODM% 50&K3'% -7@?0,4?0-9.H3% 4-453.=&&M% 1G7,;,F?% 08;1'% -.&C,7@.H>%

46194?6(% *?&% 46194?6,% 1G-471673.H% C,C% ,C?&6&0-FJ&'% I&=&C1->&'&K34C&'% ;394?6&3'%

-;,0,% -7@?0,4?0-&% E&;C14?&% 1% '&A3.@M% ?,C% &% -4716&8'&% I10'&016,.&8% 4,'&>%

?630;1I,=.H>%K,4?&2(

X;.,C1%50,C?&C,%&4517@=16,.&8%'3?1;,%$R$%6H86&7,% 08;%.3;14?,?C16M% 468=,..H>M%

503E;3%643:1M%4%1?4-?4?6&3'%51;>1;16%51%C1.?017F%=,%414?18.&3'%5012344,%501&=61;4?6,%

4-453.=&&%6%03E&'3%03,7@.1:1%603'3.&(%X5H?%50&'3.3.&8%'3?1;,%,C-4?&K34C19%<'&44&&%

BY*D% ;78% <C450344% ;&,:.14?&C&% '3>,.&K34C&>% '3?1;16% 1G0,G1?C&% ',?30&,716% 51=617&7%

6H;6&.-?@% :&51?3=-% 1% 61='1E.14?&% 50&'3.3.&8% ;,..1:1% &.I10',2&1..1-

;&,:.14?&K34C1:1% 1G3453K3.&8% ;78% C1.?0178% ?3>.171:&K34C1:1% 5012344,% 501&=61;4?6,%

4-453.=&9(% Z394?6&?37@.1% 6% 50123443% $R$% &'33?% '34?1% .,0-A3.&3% ,?1',0.1-

'173C-780.19% 4571A.14?&% 403;H% 8678FJ3948% 14.16.19% 50&K&.19% 61=.&C.163.&8%

'1J.19M%<.30:3?&K34C&%634@',%=.,K&'19M%&.&2&&016,..19%Y*%N[Q( Z0-:&'&%4716,'&%50&%

C=161GH$=1:57./,;$656=./>,8

Z&45304&1..H9%45141G W1.;3.4,2&1..H9%45141G

4%51'1J@F%?-0G&..H>%'3A,71C

4%51'1J@F%01?10.1-5-7@4,2&1..H>%

,55,0,?16
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-7@?0,=6-C16H3%'3?1;H

!3>,.&K34C&9%&4?1K.&C%

-7@?0,=6-C,

*73C?01'3>,.&K34C&9
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<73C?01;&.,'&K34C&9
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03,7&=,2&&% ;,..19% ?3>.171:&& 501&4>1;&? 0,=0-A3.&3% 1G0,G,?H6,3'1:1% ',?30&,7,% &%

0,=0H6% ,;:3=&1..H>% 468=39M% 71C,7&=16,..H> 6% =1.3% 4?0-C?-01- &% I10'11G0,=16,.&8% 6%

1G7,4?&%',C4&',7@.1:1%4;6&:11G0,=16,.&8(

L'34?3%4%?3'%50&%03,7&=,2&&%;,..19%:&51?3=H%.,%50,C?&C3%14?,F?48%.3%03A3..H'&%

08;%I&=&C1-?3>.&K34C&>%=,;,KM%503;4?,673..H3%.,%0&4(%P(

V&4. P(%/01G73'H%03,7&=,2&&%&.I10',2&1..1-;&,:.14?&K34C&>%61='1E.14?39%'3?1;,%Y*%%

C%$R$

/0&'3.3.&3% '3?1;,% Y*% 50&'3.&?37@.1% C% $R$% '1E3?% 0,=6&6,?@48% 6% 08;3%

.,50,673.&9:

! 15?&'&=,2&8%03E&'16%$R$\

! ;&,:.14?&C,%5012344,%517-K3.&8%4-453.=&9;

! 123.C,%1G0,G,?H6,3'14?&%',?30&,716%'&A3.&\

! C1.?017@% &% 501:.1=&016,.&3% &=.14,% 0,4>1;.H>% <73'3.?16% ?3>.171:&K34C1:1%

1G10-;16,.&8% BI1C-4&0-FJ&>%415716H>%.,4,;1CD(

L% C,K34?63% &77F4?0,2&&% .,% 0&4(% [% 503;71E3.% 6,0&,.? 03,7&=,2&&% '3?1;,% .,%

50,C?&C3 51%15?&'&=,2&&%03E&'16%517-K3.&8%4-453.=&9(

/01G73'H%50&'3.3.&8%'3?1;,%Y*%C%?3>.171:&&%$R$
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03E&'16 )3%&4517@=16,.,%<C450344.14?@%'3?1;,



!171;3E.H9%.,-K.1-?3>.&K34C&9%634?.&C TRUU-51038

V&4( 3. Z&,:.14?&C,%$R$%B%%%%%- ?3'530,?-0,%4-453.=&&%;78%'3;.19%'&A3.&M

- ?3'530,?-0,%4-453.=&&%;78%4303G08.19%'&A3.&D
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03=,%f_aUa%''M%4C1014?@%51;,K&%g_P%''e4D\%
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!
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?630;19% I,=HM% 1G0,=-FJ&>48% 50&% :&;01;&4530:&016,.&&% '&A3.39M% 1?.14&?37@.H3%

=.,K3.&8%Y*.
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'&A3.&

X23.&6,3'H9%

?3>.171:&K34C&9%5,0,'3?0
R303G01%
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!3;@

Cu

V,G1K33%;,673.&3M%8O)

200 0,24 0,04

$.14%',44H%'&A3.&M%40250 0,31 0,07

350 2,67 0,46

200 52,0 54,0

#3'530,?-0,%4-453.=&&M%P!250 54,0 57,0

350 69,4 73,0
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- Z,673.&3 $.14%',44H Y* #3'530,?-0,

Z,673.&3 - 0,963 0,982 0,995

$.14%',44H 0,963 - 0,934 0,996

Y* 0,982 0,934 - 0,961

#3'530,?-0, 0,995 0,996 0,961 -

R303G01%Ag

- Z,673.&3 $.14%',44H Y* #3'530,?-0,

Z,673.&3 - 0,952 0,974 0,996

$.14%',44H 0,952 - 0,923 0,997

Y* 0,974 0,923 - 0,950

#3'530,?-0, 0,996 0,997 0,950 -
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1G-471673..H3% 508'H3% &% 1G0,?.H3% 468=&% '3E;-% 617.,'&% -50-:&>% ;3I10',2&9% BY*D% &%

I&=&C1->&'&K34C&'&%5012344,'&%4-453.=&016,.&8%503;1503;378F?%530453C?&6-%0,=6&?&8%

'3?1;,%<'&44&1..19%;&,:.14?&C&(%/0&%<?1'%-;37@.H9 I&=&C1-?3>.171:&K34C&9 C0&?30&9,
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1. W1003782&1..,8%468=@%'3E;-%5,0,'3?0,'&%617.%-50-:&>%;3I10',2&9%BY*DM

03E&','&% &% I&=&C1-?3>.171:&K34C&'&% 141G3..14?8'&% 4-453.=&016,.&8% 4%

&4517@=16,.&3'%0,=7&K.H>%',?30&,716%'&A3.39\

2. L1='1E.14?@% <II3C?&6.1:1% &4517@=16,.&8% '3?1;,% Y*% ;78% 123.C&%

?3C-J3:1 414?18.&8% <73'3.?16% ?3>.171:&K34C19% 4&4?3'H% B415716H>%

.,4,;1CM%?0-G150161;16M%4&4?3'%6H41C1:1%;,673.&8%&%;0(D

/17-K3..H3% 03=-7@?,?H% 51=617&7&% 4I10'&016,?@% 4?0-C?-0.-F% 4>3'-% &.E3.30.1:1%

&.I10',2&1..1-,.,7&?&K34C1:1% 1G3453K3.&8% ?3>.171:&&%$R$M% C1?10,8% 503;4?,673.,% .,%

0&4(%6.

V&4( 6. R?0-C?-0.,8%4>3',%&.E3.30.1:1%&.I10',2&1..1-,.,7&?&K34C1:1%1G3453K3.&8%

?3>.171:&&%$R$

/1;:1?16C,%

1G10-;16,.&8%;78%

$R$

/1;:1?16C,%,55,0,?-0H%;78%

&='303.&8%5,0,'3?016%Y*%&%

501:0,''.1:1%1G3453K3.&8

/1;:1?16C,%

?3>.171:&K34C19%

14.,4?C&

O+%$@)+1"%.C&'B2I")G2G+/@%$%&172I(3G%+14%&").C&'-2133.%$/@)&1B

!1.?,E%

?3>.171:&K34C19%

14.,4?C&

$4?,.16C,%'&A3.&%6%

?3>.171:&K34C-F%

14.,4?C-

$4?,.16C,%

;,?K&C16%Y*

/0163;3.&3%

501G.H>%

501>1;16

$4?,.16C,%

03E&'16%

1G0,G1?C&

/17-K3.&3%

4-453.=&&

L,0@&016,.&3%

03E&',%

1G0,G1?C&

Y.,7&=%

414?18.&8%

'&A3.&

=")G2G+/@%$%&172I(3G%+14%&").C&'-2133.%$/@)&1B

O/.#5%&1%2$)&&'-2/2@/.&)-2#G+#0/B2$%*/+4)M112SE=T.

U)G13C2G)+)4%"+/@2310&).)2E=2S NA !, - )4G.1"#$)212

1&"%&31@&/3"C2I41331/&&/0/2G+/M%33)T;

VK+)K/"()212)&).1W2+%W#.C")"/@2133.%$/@)&17

X503;373.&3%

5,0,'3?016%Y*%

( NA !, )

/14?013.&3%<C4530&'3.?,7@.H>%

=,6&4&'14?39M%0,4K3?%

C1003782&1..H>%468=39

X503;373.&3

0,2&1.,7@.1:1%

03E&',
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/30453C?&6.H'&% =,;,K,'&% .,-K.H>% &4473;16,.&9% 51% 0,=6&?&F% ?3>.171:&&% $R$%

8678F?48%473;-FJ&3:

1. /0163;3.&3% K&473..1:1% '1;37&016,.&8% 5012344,% 4-453.=&016,.&8% 50&%

6,0@&016,.&&% 08;,% ?3>.171:&K34C&>% 5,0,'3?016M% ?,C&>% C,C^% ;,673.&3% E&;C14?&M%

-:17%.,C71.,%-7@?0,4?0-&%E&;C14?&%C%503:0,;3M%4C1014?@%51;,K&%41571619%:1716C&%

&% ;0(% 4% 237@F% C17&K34?63..19% % 123.C&% 6H>1;.H>% 5,0,'3?016% 1G0,G1?C&M% 6%

K,4?.14?&% C1.23.?0,2&&% ',?30&,7,% '&A3.&% 6% E&;C14?&(% /0163;3.&3%

41514?,6&?37@.1:1% ,.,7&=,% ?3103?&K34C&>% ;,..H>% K&473..1:1% '1;37&016,.&8%

'3?1;1'%C1.3K.H>%<73'3.?16%4%03=-7@?,?,'&%<C4530&'3.?,7@.19%1?0,G1?C&(%

2. V,4A&0&?@% <C4530&'3.?,7@.-F% G,=-% &4473;16,.&9M% 6% 5306-F% 1K303;@% 6%

.,50,673.&&% 123.C&% 0,2&1.,7@.H>% 03E&'16% 4-453.=&016,.&8% '3?1;1'%

,C-4?&K34C19% <'&44&&% .,% 14.163% >&'&K34C&% K&4?H>% '3?,7716% &% '1.1C0&4?,7716%

(Zn, Mo, Si &%?(;(D(

3. #3>.&C1-?3>.171:&K34C&3% 41630A3.4?616,.&3% &% 516HA3.&3% 501&=61;&?37@.14?&%

$R$ =,% 4K3?% .,71E3.&8% .,% =1.-% -7@?0,4?0-9.1:1% 6=,&'1;394?6&8% I&=&K34C&>%

51739M%.,50&'30%?3'530,?-0H.

V,44',?0&6,3',8% ?3>.171:&8% $R$% 4&.30:3?&K34C&% 1Gj3;&.83?% 5171E&?37@.H3%

K30?H% ;6->% 61% '.1:1'% 51;1G.H>% :&;01?3>.171:&9^% C,6&?,2&1..1-617.1619% &%

-7@?0,=6-C1619% 1G0,G1?C&% E&;C14?39M% 1;.,C1% 50&4-J,8% 39% 6H41C,8% <.30:3?&K34C,8%

6,0&,?&6.14?@% 503;1503;3783?% 0,4A&03.&3% ?3>.171:&K34C&>% 61='1E.14?39M% ,% ?,CE3%

517-K3.&3%.16H>%-7@?0,4?0-9.H>%4-453.=&9M%1G7,;,FJ&>%08;1'%-.&C,7@.H>%46194?6(

L% 03=-7@?,?3 &4473;16,.&8% GH7&% -4?,.1673.H% C1003782&1..H3% 468=&% '3E;-%

5,0,'3?0,'&% 617.% -50-:&>% ;3I10',2&9% BY*DM% 03E&','&% &% I&=&C1-?3>.171:&K34C&'&%

141G3..14?8'&% 4-453.=&016,.&8% 4% &4517@=16,.&3'% 0,=7&K.H>%',?30&,716% '&A3.39M% K?1%

51=617&?%&4517@=16,?@%Y*%6%C,K34?63%14.16H%50&%41=;,.&&%'3?1;&C&%C1.?0178%5012344,%

501&=61;4?6,%4-453.=&&%6%03E&'3%03,7@.1:1%603'3.&(

Z,..H3% &4473;16,.&8% GH7& 50163;3.H% =,% 4K3?% 403;4?6% :0,.?,% /03=&;3.?,% VT%

kOl(OP`(OO(a`lc-!Z%&%:0,.?,%VTTSkOP-08-33022-'17m,m63;(

C=,614$:,0.+305+H

1. #,0,416% L(Y(M% /17->&.% Y()(% X23.C,% :31'3?0&K34C&>% 5,0,'3?016% I10'&0-3'19%

51630>.14?&% 50&% :&;01,G0,=&6.19% 1G0,G1?C3(% L34?.&C% !"#$% &'(% )(*(% +,-',.,(%

R30&8%n!,A&.14?013.&3n(-kOBolD(-2012.-R(O`U-116.



!171;3E.H9%.,-K.1-?3>.&K34C&9%634?.&C TRUU-51038

2. ",7&.164C&9% Y(p(% Y.,7&=% &..16,2&1..1:1% 51?3.2&,7,% -7@?0,4?0-9.H>%

?3>.171:&9% 6% 1G101..H>% 1?0,478>% 501'HA73..14?&eeXG101..,8% ?3>.&C,(-2008.-

kl(- 4(%a]-59.

3. /1;-0,36% L()(M% +,0=16%Y(Y(M% "103716% L(Y(% #3>.171:&K34C,8% ;&,:.14?&C,% 03=,.&8%

'3?1;1'%,C-4?&K34C19%<'&44&&(%–!^%!,A&.14?013.&3M%Ocoo(%– al%4(

4. R?0-9.,8% &.?3.4&I&C,2&8% I-.C2&1.,7@.19% ,C?&6.14?&% E&;C14?39(% +,0=16% Y(YM%

W101736% Y(T(M% /-=,C16% L(R(M% R&;37@.&C16% W(q(M% RH4136% )()(% T&=&K34C,8%

:&;01;&.,'&C,(% /0350&.?% kUM% P``](% T&=&K34C&9% I,C-7@?3?% !"$% &'(% !(L(%

p1'1.1416,M%O[%4(

5. r-0C16%R()(M%L3??3:03.@%L(S(M%W104-C16%L(+(M%)16,C%S.S(eeT&=&C,%?630;1:1%?37,(-

1969.-OO(kP(-4(Pc`-295. 

6. /,E&%Z("(M%",7-4?16%L(R(%V,45H7&?37&%E&;C14?39(%–!(^%s&'&8M%OcUc(%– POl%4(

7. +,0=16%Y(Y(% *'&44&1..,8% ?3>.171:&K34C,8% ;&,:.14?&C,(% +&G7&1?3C,% ?3>.171:,(% -

!(^%!,A&.14?013.&3M%P``aM%[o]%4(


