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Ijh\_jdZ#ij_^hojZgbl_evgh]h#h]jZgbqbl_ey#l_fi_jZlmju# 1
4 Ijh\_jdZ#ij_^hojZgbl_evgh]h#h]jZgbqbl_ey#l_fi_jZlmju#(67%)
41 <dexqblv#mklZgh\dm.
51 <\_klb#dh^#(kf.#klj1 5).

61 Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄJ?E?³.

71 GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
GZ#^bkie__#ihy\blky#khh[s_gb_#h#lhf/#qlh#
]hj_edZ#\udexq_gZ#Ä=HJ?ED:#2))³.

81 Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#gZ#^bkie__#Ä=HJ?ED:#21³.
=hj_edZ#gZqg_l#jZ[hlZlv.

91 Hlimklblv#dghidm#bg^bdZpbb #d.

:1 Kgylv#jmqdm#i_j_dexqZl_ey#(jbk.#4).

;1 GZ`Zlv#hl\_jldhc#beb#^jm]bf#ZgZeh]bqguf#
bgkljmf_glhf#gZ#juqZ]#beb#dghidm#(\#aZ\b-
kbfhklb#hl#lbiZ#i_j_dexqZl_ey)#(jbk.#5)#b#
^_j`Zlv#gZ`Zlhc/#ihdZ#g_#kjZ[hlZ_l#h]jZgb-
qbl_ev#l_fi_jZlmju.

Ij_ju\Zgb_#ijh\_jdb#beb#__#hdhgqZgb_#

z GZ`Zlv#dghidm#a.
MklZgh\blv#jmqdm#i_j_dexqZl_ey#gZ#ij_`g__#
f_klh#\#iheh`_gb_#$87.

z Qlh[u#^_[ehdbjh\Zlv#ij_^hojZgbl_evguc#
h]jZgbqbl_ev#l_fi_jZlmju/#gm`gh#hl\_jgmlv#
dheiZqdh\mx#]Zcdm#gZ#67%#b#gZ`Zlv#jZkih-
eh`_ggmx#ih^#g_c#dghidm#ih^Z\e_gby#ihf_o #
(jbk.#6).

Jbk1#4

Jbk1#5

Jbk1#6

Jbk1#7

Jbk1#8

Jbk1#9

3(λ(

=23(λ.$

OFF

=23(λ.$

ON
i

DghidZ

JuqZ]

DheiZqdh\Zy#]ZcdZ#67%
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Dh^u2
5 Dh^u

514 Dh^#k_j\bkgh]h#mjh\gy
<uoh^#gZ#k_j\bkguc#mjh\_gv#aZdh^bjh\Zg#\#p_eyo#
aZsblu#hl#_]h#g_kZgdpbhgbjh\Zggh]h#bkihevah\Z-
gby.

>Zgguc#mjh\_gv#h[kem`b\Zgby#ij_^gZagZq_g#
lhevdh#^ey#ki_pbZebklh\#fhglZ`gh]h#ij_^ijbylby.

<#kemqZ_#g_kZgdpbhgbjh\Zggh]h#\f_rZl_evkl\Z#
]ZjZglby#l_jy_l#kbem.

515 <uoh^#gZ#k_j\bkguc#mjh\_gv

<gbfZgb_

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#mklZgh\dZ#Z\lhfZlbq_kdb#\_jg_lky#d#
klZg^Zjlghc#bg^bdZpbb.

516 <u[hj#yaudZ
>ey#mklZgh\db#yaudZ#bg^bdZpbb#gm`gh#ihiZklv#gZ#
k_j\bkguc#mjh\_gv.#>ey#wlh]h#gZ^h#\\_klb#dh^ #
(#gZ`Zlv#dghidm#bg^bdZpbb#b#dghidm#mklZgh\db).#GZ#
^bkie__#ihy\blky#kljhdZ#'(876&+.#GZ`Zlv#dghidm#
bg^bdZpbb#b#h^gh\j_f_ggh#ih\_jgmlv#jmqdm#
i_j_dexqZl_ey#^h#ihy\e_gby#gm`gh]h#yaudZ.#
<u[jZgguc#yaud#khojZgblky#\#iZfylb#ihke_#
hlimkdZgby#dghidb#bg^bdZpbb.

Jbk1#:

Jbk1#;

Dh^

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#
bg^bdZpbb #d.

z Hkljhdhg_qguf#ij_^f_lhf/#gZijbf_j/#
rZjbdh\hc#jmqdhc#gZ`Zlv#dghidm#ÄMklZgh\dZ³.

z Hlimklblv#h[_#dghidb.#GZ#^bkie__#ihy\blky#
Ä'(876&+³.

>_gv# <j_fy L_fi

Hlimkd <u[hj AbfZ2E_lh

Bg^bdZpby MklZgh\dZ <ha\jZl

'(876&+#
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H[ahj#ijh]jZff 3
6 H[ahj#ijh]jZff

614 <uah\#f_gx
GZ#k_j\bkguc#mjh\_gv#fh`gh#\uclb/#gZ[jZ\#dh^.

KljmdlmjZ#k_j\bkgh]h#mjh\gy#ij_^klZ\ey_l#kh[hc#
kh\hdmighklv#g_kdhevdbo#f_gx.

z <#ij_^_eZo#h^gh]h#f_gx#fh`gh#i_j_oh^blv#hl#
h^gh]h#imgdlZ#f_gx#d#^jm]hfm/#\jZsZy#jmqdm#
i_j_dexqZl_ey.

z <oh^#\#ih^f_gx#hkms_kl\ey_lky#gZ`Zlb_f#
dghidb#bg^bdZpbb #d.

z <ha\jZl#\#\ur_klhys__#f_gx#ijhba\h^blky#
gZ`Zlb_f#dghidb#\ha\jZlZ #e.

z >ey#\uoh^Z#ba#k_j\bkgh]h#mjh\gy#ke_^m_l#gZ`Zlv#
dghidm #a.

615 <uah\#ih^f_gx#iZjZf_ljh\
<#ij_^_eZo#h^gh]h#ih^f_gx#fh`gh#\ua\Zlv#j_]meb-
jm_fu_#iZjZf_lju/#gZ`Z\#dghidm#bg^bdZpbb#d/#Z#
^ey#bo#baf_g_gby#gZ^h#\jZsZlv#jmqdm#i_j_dexqZ-
l_ey.

AgZq_gb_#j_]mebjm_fuo#iZjZf_ljh\#ijh^he`Z_l#
fb]Zlv#^h#l_o#ihj/#ihdZ#hklZ_lky#gZ`Zlhc#dghidZ#
bg^bdZpbb #d.

G_dhlhju_#iZjZf_lju#\u\h^ylky#gZ#^bkie_c/#_keb#
mklZgh\e_gu#khhl\_lkl\mxsb_#fh^meb#(fh^mev#)0#
241#-#kf_kbl_ev/#)0#242#-#^\moklmi_gqZlZy#]hj_edZ/#
)0#244#-#fh^mev#kheg_qgh]h#dhee_dlhjZ/#.0#271#-#
dhffmgbdZpbhgguc#fh^mev).#Kbkl_fZ#mijZ\e_gby#
jZkihagZ_l#fh^meb#b#i_j_^Z_l#gZ#^bkie_c#bg^bdZ-
pbx#j_]mebjm_fuo#iZjZf_ljh\.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a....

z ?keb#\#l_q_gb_#5 fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-
eb[h#dghidZ/#lh#kbkl_fZ#mijZ\e_gby#Z\lhfZlb-
q_kdb#\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#<

JMKKDBC

DHL?E

HLHI#DHGL

HLHI#DHGL

HLHI#IJB;

J:KQ#L?FI

>BKL#MIJ

HLHI#DHGL

HLHI#IJB;

Bg^bdZpby MklZgh\dZ

Bg^bdZpby
3



H[ahj#ijh]jZff3
616 GZkljhcdb#gZ#k_j\bkghf#mjh\g_

<hclb#gZ#k_j\bkguc#mjh\_gv#fh`gh/#gZ[jZ\#dh^.

Bg^bdZpby#gZ#^bkie__
Bg^bdZpby MklZgh\dZ

JMKKDBC <u[hj#yaudZ
DHL?E IZjZf_lju#dhleZ

FHJHA#IJB L_fi_jZlmjZ#aZsblu#hl#aZfhjZ`b\Zgby
A>:GB? <b^#l_iehbaheypbb#a^Zgby
2#-KLMI.4 Lbi#]hj_edb1

FBG#FH>ME5 FbgbfZevgZy#fhsghklv#fh^meypbb2

<J?FY#=HJ6 FbgbfZevgh_#\j_fy#jZ[hlu#]hj_edb3

G:KHK#<DE L_fi_jZlmjZ#\dexq_gby#gZkhkh\
F:DK#HLDE FZdkbfZevgZy#l_fi_jZlmjZ#hldexq_gby#dhleZ
>UF.#=:A Ij_^_evgZy#l_fi_jZlmjZ#^ufh\uo#]Zah\

HLHI#DHGL#1# Hlhibl_evguc#dhglmj#1#²#mklZgh\hqgu_#iZjZf_lju#(hlhi.#dhglmj#[_a#kf_kbl_ey)
HLHI#IJB;7 Hlhibl_evgZy#kbkl_fZ
J:KQ.#L?FI JZkq_lgZy#l_fi_jZlmjZ
>BKL#MIJ1 >bklZgpbhggh_#mijZ\e_gb_#^Z/g_l
MQ?L#DHFG8 Mq_l#l_fi_jZlmju#ihf_s_gby5

IH#G:JM@ Lbi#ihgb`_gby
DHJJ?DPBY Dhjj_dlbjh\dZ#aZ^Zgghc#l_fi_jZlmju#ihf_s_gby

HLHI#DHGL#29# Hlhibl_evguc#dhglmj#2#²#mklZgh\hqgu_#iZjZf_lju#(hlhi.#dhglmj#kh#kf_kbl_e_f)#6

HLHI#IHE: Kbkl_fZ#hlhie_gby
J:KQ#L?FI JZkq_lgZy#l_fi_jZlmjZ
IJBHJ#=<K: Ijbhjbl_lgh_#ijb]hlh\e_gb_#]hjyq_c#\h^u7

F:DK#L?FI FZdkbfZevgZy#l_fi_jZlmjZ#hlhibl_evgh]h#dhglmjZ
>BKL#MIJ2 >bklZgpbhggh_#mijZ\e_gb_#^Z/g_l
MQ?L#DHFG5 Mq_l#l_fi_jZlmju#ihf_s_gby5

IH#G:JM@ Lbi#ihgb`_gby
DHJJ?DPBY Dhjj_dlbjh\dZ#aZ^Zgghc#l_fi_jZlmju#ihf_s_gby

KHEG#DHEE; Kheg_qguc#dhee_dlhj
DHEE#<DE
F:DK#DHEE<
FBG#DHEE9

=HJ#<H>: =hjyqZy#\h^Z#^Z/g_l
PBJD#G:KHK7 Pbjdmeypbhgguc#gZkhk#^Z/g_l7

HLHI#DJB<#1 Hlhibl_evgZy#djb\Zy#HD1

HLHI#DJB<#26 Hlhibl_evgZy#djb\Zy#HD26

J?E? L_kl#j_e_
=HJ?ED:#21/#FH>#22 J_e_#]hj_edb#1/#fh^meypby#[hevr_/f_gvr_#2
G:KHK#HD1 GZkhk#hlhibl_evgh]h#dhglmjZ#(HD#1#[_a#kf_kbl_ey)
G:KHK#HD#26 GZkhk#hlhibl_evgh]h#dhglmjZ#(HD#2#kh#kf_kbl_e_f)6

KF?KBL?EV6 Kf_kbl_ev#hldj./#aZdj.
G:KHK#=<K7 AZ]jmahqguc#gZkhk#[hce_jZ7

PBJD#G:KHK7 Pbjdmeypbhgguc#gZkhk7

G:KHK#DHE8 GZkhk#kheg_qgh]h#dhee_dlhjZ8

L?KL#K<?L L_kl#k\_lh^bh^h\
K;JHK K[jhk
<?JKBY Ghf_j#\_jkbb

4 Lhevdh#\#kemqZ_#mklZgh\db#fh^mey#)0#242#b#\u[hjZ#^\moklmi_gqZlhc#]hj_edb
2 Lhevdh#\#kemqZ_#mklZgh\db#fh^mey#)0#242#b#\u[hjZ#fh^mebjh\Zgghc#]hj_edb
3 Lhevdh#\#kemqZ_#mklZgh\db#fh^mey#.0#271#
4 Lhevdh#\#kemqZ_#mklZgh\db#^bklZgpbhggh]h#mijZ\e_gby
5 Lhevdh#\#kemqZ_#mklZgh\db#fh^mey#)0#241#beb#ijb#gZebqbb#/RJDPDWLF#2107#0
6 Lhevdh#\#kemqZ_#mklZgh\db#kbkl_fu#]hjyq_]h#\h^hkgZ[`_gby.
7 Lhevdh#\#kemqZ_#mklZgh\db#fh^mey#)0#241#beb#ijb#gZebqbb#/RJDPDWLF#2107#0#b#ijb#\u[hj_#^ey#hlhibl_evgh]h#dhglmjZ#2#\#dZq_kl\_#

hlhibl_evghc#kbkl_fu#//HLHI#IHE:³#beb#ÄHLHI# IJB;HJ³.
8 Lhevdh#\#kemqZ_#mklZgh\db#fh^mey#)0#244.
9 Lhevdh#ijb#gZebqbb#kheg_qgh]h#dhee_dlhjZ.
4



MklZgh\hqgu_#gZkljhcdb 4
7 MklZgh\hqgu_#gZkljhcdb

714 AZsblZ#mklZgh\db#hl#
aZfhjZ`b\Zgby

>ey#ij_^hojZg_gby#mklZgh\db#hl#ih\j_`^_gbc#
\ke_^kl\b_#aZfhjZ`b\Zgby#kbkl_fZ#j_]mebjh\Zgby#
h[hjm^h\ZgZ#mkljhckl\hf#aZsblu.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#+#1 �&#gZjm`ghc#
l_fi_jZlmju.

WlZ#gZkljhcdZ#^_ckl\m_l#^ey#\k_o#hlhibl_evguo#
dhglmjh\.

?keb#gZjm`gZy#l_fi_jZlmjZ#himkdZ_lky#gb`_#l_f-
i_jZlmju#aZsblu#hl#aZfhjZ`b\Zgby/#lh#\dexqZ_lky#
gZkhk#hlhibl_evgh]h#dhglmjZ.

Baf_g_gb_#nmgdpbb#aZsblu#hl#aZfhjZ`b\Zgby

z <\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#b#hlimklblv#dghidm#bg^bdZpbb #d#.#
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
Bg^bdZpby#baf_gy_fh]h#iZjZf_ljZ#fb]Z_l.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`ghc#l_fi_jZlmju#aZsblu#hl#aZfhjZ`b\Zgby.

<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ #e.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm a.

z ?keb#\#l_q_gb_#5 fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-
eb[h#dghidZ/#lh#kbkl_fZ#mijZ\e_gby#Z\lhfZlb-
q_kdb#\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

MdZaZgb_

K#l_fi_jZlmjhc#aZsblu#hl#aZfhjZ`b\Zgby#k\yaZg#
lZd`_#iZjZf_lj#lbiZ#ihgb`_gby#ÄIH#G:JM@³.

GZkljhcdZ#^_ckl\m_l#^ey#\k_o#hlhibl_evguo#
dhglmjh\.

Jbk1#43

Jbk1#44

02323 #I38

1
°C

02323 #I38

6
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

AZsblZ#mklZgh\db#hl#aZfhjZ`b\Zgby -20 �&#- +#10 �& +1 �&
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MklZgh\hqgu_#gZkljhcdb4
715 <b^#l_iehbaheypbb#a^Zgby

L_iehl_ogbq_kdZy#oZjZdl_jbklbdZ#a^Zgby#
mqblu\Z_lky#\u[hjhf#\b^Z#l_iehbaheypbb#a^Zgby.

Kms_kl\m_l#ljb#kl_i_gb#l_iehbaheypbb#a^Zgby.

41 A^Zgb_#k#fZehc#l_ieh\hc#_fdhklvx#b#fZeuf#
khijhlb\e_gb_f#l_iehi_j_^Zq_

51 A^Zgb_#kh#kj_^g_c#l_ieh\hc#_fdhklvx#b#kj_^gbf#
khijhlb\e_gb_f#l_iehi_j_^Zq_

61 A^Zgb_#k#\ukhdhc#l_ieh\hc#_fdhklvx#b#\ukhdbf#
khijhlb\e_gb_f#l_iehi_j_^Zq_

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#2-hc#kl_i_gb.

Baf_g_gb_#\b^Z#l_iehbaheypbb#a^Zgby

z <\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#b#hlimklblv#dghidm#bg^bdZpbb #d.#
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄA>:GB?³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#
d.#AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#
fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#agZq_gby.

<ha\jZl#d#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#45

3 '$+8(

2

3 '$+8(

3

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

<b^#l_iehbaheypbb#a^Zgby 1/#2/#3 2
6



MklZgh\hqgu_#gZkljhcdb 4
716 MklZgh\dZ#lbiZ#]hj_edb

Mkeh\b_f#^ey#\u[hjZ#lbiZ#]hj_edb#y\ey_lky#
mklZgh\dZ#fh^mey#]hj_edb#)0#242.

;_a#fh^mey#]hj_edb#)0#242#aZ\h^kdhc#gZkljhcdhc#
y\ey_lky#Ä1-KLMI³.

Ijb#mklZgh\d_#fh^mey#]hj_edb#)0#242#ijhbkoh^bl#
Z\lhfZlbq_kdh_#i_j_dexq_gb_#k#1-klmi_gqZlhc#
]hj_edb#gZ#2-klmi_gqZlmx.

<#dZq_kl\_#lbiZ#]hj_edb#fh`_l#[ulv#\u[jZgZ#2-
klmi_gqZlZy#beb#fh^mebjh\ZggZy#]hj_edZ.

Ijb#2-klmi_gqZlhc#]hj_ed_#ijhba\h^blky#
jZa^_evgZy#bg^bdZpby#hljZ[hlZgguo#qZkh\#^ey#
i_j\hc#b#\lhjhc#klmi_g_c.

Baf_g_gb_#lbiZ#]hj_edb

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#Ä2-KLMI³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄFH>MEBJ³.

<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#46

2 # - #&7<I

02'<λ83

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Lbi#]hj_edb#[_a#fh^mey#]hj_edb#)0#242 - 1-klmi_gqZlZy

Lbi#]hj_edb#k#fh^me_f#]hj_edb#)0#242 1-klmi_gqZlZy/
2-klmi_gqZlZy/
fh^mebjh\ZggZy

2-klmi_gqZlZy
7



MklZgh\hqgu_#gZkljhcdb4
717 FbgbfZevgZy#fhsghklv#
fh^meypbb#fh^mebjh\Zgghc#
]hj_edb

Mkeh\b_f#^ey#gZkljhcdb#fhsghklb#fh^meypbb#
y\ey_lky#gZebqb_#fh^mey#]hj_edb#)0#242#b#\u[hj#
imgdlZ#f_gx#ÄFH>MEBJ³.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#30 %.

Baf_g_gb_#fbgbfZevghc#fhsghklb#fh^meypbb

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.#

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄFBG#FH>ME³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#
d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`ghc#fbgbfZevghc#fhsghklb#fh^meypbb.

<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#47

08+#02'<λ

30

08+#02'<λ

40

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

FbgbfZevgZy#fhsghklv#fh^meypbb 10%#-#60% 30%
8



MklZgh\hqgu_#gZkljhcdb 4
718 <j_fy#jZ[hlu#bkihegbl_evgh]h#
hj]ZgZ#fh^mebjh\Zgghc#]hj_edb

Mkeh\b_f#gZkljhcdb#\j_f_gb#jZ[hlu#bkihegbl_ev-
gh]h#hj]ZgZ#fh^mebjh\Zgghc#]hj_edb#y\ey_lky#
gZebqb_#fh^mey#]hj_edb#)0#242#b#\u[hj#fh^meb-
jh\Zgghc#]hj_edb#ÄFH>MEBJ³.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#12#k_dmg^Zf.

Baf_g_gb_#\j_f_gb#jZ[hlu#bkihegbl_evgh]h#
hj]ZgZ#

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#Ä<J?FY#=HJ³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#
d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#\j_f_gb#jZ[hlu#bkihegbl_evgh]h#
hj]ZgZ.

<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#48

%3(0Y# =23

12

%3(0Y# =23

15

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

<j_fy#jZ[hlu#bkihegbl_evgh]h#hj]ZgZ 5#k_d.#-#60#k_d. 12#k_d.
9



MklZgh\hqgu_#gZkljhcdb4
719 Eh]bq_kdZy#ko_fZ#\dexq_gby#
gZkhkh\

>ey#aZsblu#dhleZ#hl#dhjjhabb#gZkhk#dhl_evgh]h#
dhglmjZ#(ijb#jZ[hlZxs_c#]hj_ed_)#^he`_g#\dex-
qZlvky#lhevdh#ijb#^hklb`_gbb#hij_^_e_gghc#
l_fi_jZlmju#dhleh\hc#\h^u.

MklZgh\dZ#l_fi_jZlmju/#ijb#dhlhjhc#\dexqZxlky#
gZkhku/#ijhba\h^blky#\#kljhd_#ÄG:KHK#EH=³.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#40 �&.#M#dhg-
^_gkZpbhggh]h#dhleZ#j_dhf_g^m_fZy#gZkljhcdZ#
khklZ\ey_l#15 �&.

Baf_g_gb_#l_fi_jZlmju#\dexq_gby

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄG:KHK#<DE³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`ghc#l_fi_jZlmju#dhleh\hc#\h^u.

<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#49

+$&2&#λ2=

40
°C

+$&2&#λ2=

50
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Eh]bq_kdZy#ko_fZ#\dexq_gby#gZkhkh\ 15#�&#-#60#�& 40#�&
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MklZgh\hqgu_#gZkljhcdb 4
71: FZdkbfZevgZy#l_fi_jZlmjZ#
hldexq_gby

FZdkbfZevghc#l_fi_jZlmjhc#hldexq_gby#y\ey_lky#
fZdkbfZevgZy#aZ^ZggZy#l_fi_jZlmjZ#\h^u#\#dhle_.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#80 �&

Baf_g_gb_#fZdkbfZevghc#l_fi_jZlmju#
hldexq_gby

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄF:DK#HLDE³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#agZq_gby#fZdkbfZevghc#l_fi_jZlmju#
hldexq_gby.

<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#4:

0$.&#27.λ

80
°C

0$.&#27.λ

75
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

FZdkbfZevgZy#l_fi_jZlmjZ#hldexq_gby 70#�&#-#99#�& 80#�&
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MklZgh\hqgu_#gZkljhcdb4
71; Baf_j_gb_#l_fi_jZlmju#̂ ufh\uo#
]Zah\

Baf_j_gb_#l_fi_jZlmju#^ufh\uo#]Zah\#\hafh`gh#
lhevdh#ijb#gZebqbb#fh^mey#.0#271#b#^ZlqbdZ#
l_fi_jZlmju#^ufh\uo#]Zah\.

L_fi_jZlmjZ#^ufh\uo#]Zah\#ihdZaZgZ#gZ#^bkie__.

?keb#l_fi_jZlmjZ#^ufh\uo#]Zah\#ij_\urZ_l#mklZ-
gh\e_ggh_#]jZgbqgh_#agZq_gb_/#lh#q_j_a#fh^_f#
(&2-.20#(ijb#_]h#gZebqbb)#ihklmiZ_l#k_j\bkgh_#
khh[s_gb_.

<#wlhf#kemqZ_#g_h[oh^bfh#ijh\_klb#l_ogbq_kdh_#
h[kem`b\Zgb_#hlhibl_evgh]h#dhleZ.#Ijb#mklZgh\d_#
fh^mey#b#^ZlqbdZ#l_fi_jZlmju#^ufh\uo#]Zah\#
^he`gZ#[ulv#\dexq_gZ#nmgdpby#baf_j_gby#l_fi_-
jZlmju#^ufh\uo#]Zah\.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#\udexq_gbx#
Ä2))³.

Baf_g_gb_#]jZgbqgh]h#agZq_gby#l_fi_jZlmju#
^ufh\uo#]Zah\

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHL?E³.

z GZ`Zlv#dghidm#bg^bdZpbb d.
Ihy\blky#kljhdZ#ÄFHJHA#IJB³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#Ä>UF#=:A#2))³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
l_fi_jZlmju#̂ ufh\uo#]Zah\/#ijb#dhlhjhc#̂ he`gh#
ihklmiZlv#khh[s_gb_.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#4;

'V, 0# =$3

OFF

'V, 0# =$3

185
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

L_fi_jZlmjZ#^ufh\uo#]Zah\ 2))#/#50#�&-#250#�& 2))
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MklZgh\hqgu_#gZkljhcdb 4
71< Kbkl_fZ#hlhie_gby

Kbkl_fZ#mijZ\e_gby#jZkkqblZgZ#gZ#2#hlhibl_evguo#
dhglmjZ.

WdkiemZlZpby#^\mo#hlhibl_evguo#dhglmjh\#\hafh`-
gZ#lhevdh#ijb#gZebqbb#kbkl_fu#mijZ\e_gby#5#2107#0#
beb#fh^mey#kf_kbl_ey#)0#241.

<hafh`gu#ke_^mxsb_#\ZjbZglu#gZkljh_d#^ey#
dZ`^h]h#hlhibl_evgh]h#dhglmjZ:

z >ey#hlhibl_evgh]h#dhglmjZ#1/#wlh#hlhibl_evguc#
dhglmj#[_a#kf_kbl_ey/#fh`gh#mklZgh\blv#
\ZjbZglu#ÄHlkmlkl\m_l³#beb#ÄHlhibl_evguc#
ijb[hj³.

z Hlhibl_evguc#dhglmj#2/#wlh#hlhibl_evguc#dhglmj#
kh#kf_kbl_e_f/#fh`gh#mklZgh\blv#ÄHlkmlkl\m_l³/#
ÄHlhibl_evguc#ijb[hj³#beb#ÄHlhie_gb_#iheZ³.

AZ\h^kdZy#gZkljhcdZ:
Hlhibl_evguc#dhglmj#1:#hlhibl_evguc#ijb[hj
Hlhibl_evguc#dhglmj#2:#hlhie_gb_#iheZ

Baf_g_gb_#kbkl_fu#hlhie_gby

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#1³#beb#ÄHLHI#DHGL#2³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbbd.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`ghc#kbkl_fu#hlhie_gby.

MdZaZgb_:
Ijb#gZebqbb#lhevdh#h^gh]h#hlhibl_evgh]h#dhglm-
jZ#kh#kf_kbl_e_f#g_h[oh^bfh#mklZgh\blv#^ey#
hlhibl_evgh]h#dhglmjZ#1#\ZjbZgl#ÄHLKMLKL<³.

Ijb#mklZgh\d_#\ZjbZglZ#ÄHLKMLKL<³#bg^bdZpby#
\k_o#ihke_^mxsbo#agZq_gbc#gZkljhcdb#^ey#^Zggh]h#
hlhibl_evgh]h#dhglmjZ#bkq_aZ_l.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#4<

Jbk1#53

272I#I38*23

HD#1
Hlhib-
l_evguc#
dhglmj#
[_a#kf_-
kbl_ey 27&<7&7%

272I#I2λ$

HD#2
Hlhib-
l_evguc#
dhglmj#
kh#kf_-
kbl_e_f

272I#I38*23

27&<7&7%

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Hlhibl_evguc#dhglmj#1 Hlkmlkl\m_l#/
Hlhibl. ijb[hj

Hlhibl_evguc#
ijb[hj

Hlhibl_evguc#dhglmj#2 Hlkmlkl\m_l/
Hlhibl. ijb[hj/
Hlhie_gb_ iheZ

Hlhie_gb_ iheZ
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MklZgh\hqgu_#gZkljhcdb4
7143 JZkq_lgZy#l_fi_jZlmjZ

AgZq_gb_#wlhc#l_fi_jZlmju#ij_^klZ\ey_l#kh[hc#
jZkq_lgmx#l_fi_jZlmjm#\h^u#^ey#jZ^bZlhjh\/#
dhg\_dlhjh\#beb#\#kbkl_f_#hlhie_gby#iheZ.

Bkoh^yl#ba#jZkq_lghc#gZjm`ghc#l_fi_jZlmju#-10 �&.

AZ\h^kdZy#gZkljhcdZ#l_fi_jZlmju#\h^u#\#kbkl_- #
f_#hlhie_gby#ijb#gZjm`ghc#l_fi_jZlmj_#-10 �&#
khklZ\ey_l#+75 �&.

Bkoh^y#ba#wlh]h#ihemqZ_f#aZ\h^kdmx#oZjZdl_-
jbklbdm/#ij_^klZ\e_ggmx#gZ#jbkmgd_.

Ijbf_j

JZkq_lgZy#l_fi_jZlmjZ#khklZ\ey_l#60 �&#ijb#
gZjm`ghc#-15 �&.

L_fi_jZlmjm#\h^u#\#kbkl_f_#hlhie_gby/#jZ\gmx#
60 �&/#fh`gh#h[_ki_qblv/#gZkljhb\#jZkq_lgmx#
l_fi_jZlmjm#gZ#56 �&.

Jbk1#54

Jbk1#55

Jbk1#56
GZkljhcdm#jZkq_lghc#l_fi_jZlmju#fh`gh#
ijhba\h^blv#\#^bZiZahg_#hl#+32 �&#^h#+90 �&.

3$&Q#7(0I

75
°C

L_
f
i_
jZ
lm
jZ
#\
h^
u
#�&

GZjm`gZy#l_fi_jZlmjZ#�&

L_
f
i_
jZ
lm
jZ
#\
h^
u
#�&

GZjm`gZy#l_fi_jZlmjZ#�&

AZ\h^kdZy#gZkljhcdZ
14



MklZgh\hqgu_#gZkljhcdb 4
K#baf_g_gb_f#jZkq_lghc#l_fi_jZlmju#f_gy_lky#
gZdehg#hlhibl_evghc#djb\hc.

AZ\h^kdZy#gZkljhcdZ#khklZ\ey_l=
^ey#hlhibl_evguo#ijb[hjh\ :8 �&
^ey#kbkl_fu#hlhie_gby#iheZ 78 �&1#

Baf_g_gb_#jZkq_lghc#l_fi_jZlmju

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#1³#beb#ÄHLHI#DHGL#2³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³#beb#ÄHLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄJ:KQ#L?FI³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`ghc#jZkq_lghc#l_fi_jZlmju.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#57

3$&Q#7(0I

75
°C

3$&Q#7(0I

56
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

JZkq_lgZy# l_fi_jZlmjZ# \# hlhibl_evguo
ijb[hjZo

30#�&#-#90#�& 75#�&

JZkq_lgZy#l_fi_jZlmjZ#hlhie_gby#iheZ 30#�&#-#60#�& 45#�&
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MklZgh\hqgu_#gZkljhcdb4
7144 Ijb]hlh\e_gb_#]hjyq_c#\h^u

>ey#\lhjh]h#hlhibl_evgh]h#dhglmjZ#<u#fh`_l_#
aZ^Zlv#ijbhjbl_lgmx#ko_fm#ih^]hlh\db#]hjyq_c#
\h^u#beb#ijb]hlh\e_gb_#]hjyq_c#\h^u#iZjZee_evgh#
j_`bfm#hlhie_gby.

?keb#<u#\u[jZeb#ijb]hlh\e_gb_#]hjyq_c#\h^u#
iZjZee_evgh#j_`bfm#hlhie_gby/#lh#\j_fy#aZ]jmadb#
[hce_jZ#m\_ebqb\Z_lky.

AZ\h^kdhc#gZkljhcdhc#y\ey_lky#\dexq_gb_#nmgdpbb#
ijbhjbl_lgh]h#ijb]hlh\e_gby#]hjyq_c#\h^u#ÄIJBHJ#
=<K#21³.

Baf_g_gb_#ijbhjbl_lghklb#ijb]hlh\e_gby#
]hjyq_c#\h^u:

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#2³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³#beb#ÄHLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄIJBHJ#=<K³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄIJBHJ#=<K#2))³.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#58

I3823# =%&

ON

I3823# =%&

OFF

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Ijbhjbl_lgh_#ijb]hlh\e_gb_#]hjyq_c#\h^u 21/2)) 21
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MklZgh\hqgu_#gZkljhcdb 4
7145 FZdkbfZevgZy#l_fi_jZlmjZ#
hlhibl_evgh]h#dhglmjZ

FZdkbfZevgZy#l_fi_jZlmjZ#hlhibl_evgh]h#dhglmjZ#
ij_^klZ\ey_l#kh[hc#aZ^Zggh_#agZq_gb_#l_fi_jZ-
lmju/#dhlhjh_#g_#fh`_l#[ulv#ij_\ur_gh.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l=
ijb#jZ^bZlhjghc#kbkl_f_#hlhie_gby <3 �&
ijb#kbkl_f_#hlhie_gby#iheZ 83 �&

Baf_g_gb_#fZdkbfZevghc#l_fi_jZlmju#
hlhibl_evgh]h#dhglmjZ

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#2³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³#beb#ÄHLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄF:DK#L?FI³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`ghc#fZdkbfZevghc#l_fi_jZlmju#hlhibl_ev-
gh]h#dhglmjZ.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#59

*)#>ZggZy#nmgdpby#g_#aZf_gy_l#^hihegbl_evgh_#
mkljhckl\h#dhgljhey#l_fi_jZlmju#^ey#hldexq_gby#
gZkhkZ.

0$.&#7(0I

90
°C

0$.&#7(0I

60
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

FZdk.#l_fi_jZlmjZ#l_iehghkbl_ey#\#
hlhibl_evghf#ijb[hj_

20#�&#-#90#�& 90#�&

FZdk.#l_fi_jZlmjZ#\#kbkl_f_#hlhie_gby#
iheZ#*)

20#�&#-#60#�& 50#�&
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MklZgh\hqgu_#gZkljhcdb4
7146 >bklZgpbhggh_#mijZ\e_gb_#21/2))

?keb#kbkl_fZ#mijZ\e_gby#h[hjm^h\ZgZ#imevlhf#
^bklZgpbhggh]h#mijZ\e_gby/#lh#^he`_g#[ulv#
\dexq_g#j_`bf#^bklZgpbhggh]h#mijZ\e_gby.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#_]h#\udexq_gbx#
Ä2))³.

<dexq_gb_#j_`bfZ#^bklZgpbhggh]h#mijZ\e_gby

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#1³#beb#ÄHLHI#DHGL#2³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³#beb#ÄHLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#Ä>BKL#MIJ#1³#beb#Ä>BKL#MIJ#2³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#Ä21³.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZe.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Ijb#Zdlb\ghc#nmgdpbb#^bklZgpbhggh]h#mijZ\e_gby#
^g_\gmx#b#ghqgmx#l_fi_jZlmjm#ihf_s_gby#fh`gh#
[m^_l#aZ^Zlv#lhevdh#gZ#imevl_#^bklZgpbhggh]h#
mijZ\e_gby/#gh#g_#gZ#kbkl_f_#mijZ\e_gby.

Djhf_#lh]h/#nmgdpbb#dghihd#l#b#m#^ey#hlhib-
l_evgh]h#dhglmjZ#k#^bklZgpbhgguf#mijZ\e_gb_f#
g_Zdlb\gu.

Ijb#gZ`Zlbb#dghidb#n#gZ#^bkie__#ihy\blky#kljhdZ#
Ä>BKL#MIJ³.

Jbk1#5:

'8&7#<I3# 1

OFF

'8&7#<I3# 1

ON

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

>bklZgpbhggh_#mijZ\e_gb_ 2))#/#21 2))
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MklZgh\hqgu_#gZkljhcdb 4
7147 >bZiZahg#mqblu\Z_fhc#
l_fi_jZlmju

<\h^#^bZiZahgZ#mqblu\Z_fhc#l_fi_jZlmju#\hafh-
`_g#lhevdh#ijb#\dexq_gghf#j_`bf_#̂ bklZgpbhggh]h#
mijZ\e_gby.#Wlhc#nmgdpb_c#h]jZgbqb\Z_lky#\ebygb_#
dhe_[Zgbc#l_fi_jZlmju#ihf_s_gby#gZ#l_fi_jZlmjm#
\h^u#\#kbkl_f_#hlhie_gby#(gZ#hlhibl_evgmx#
djb\mx).

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#3 �&.

<gbfZgb_:
Ijb#mklZgh\d_#2))#\ebygb_#dhe_[Zgbc#l_fi_jZ-
lmju#ihf_s_gby#gZ#l_fi_jZlmjm#\h^u#\#kbkl_f_#
hlhie_gby#(gZ#hlhibl_evgmx#djb\mx)#bkdexqZ_lky.

Baf_g_gb_#mqblu\Z_fhc#l_fi_jZlmju#

<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#1³#beb#ÄHLHI#DHGL#2³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³#beb#ÄHLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄMQ?L#DHFG³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#agZq_gby#mqblu\Z_fhc#l_fi_jZlmju.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#5;

<Q(7#.20+

3
°C

<Q(7#.20+

OFF

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Mqblu\Z_fZy#l_fi_jZlmjZ#ihf_s_gby 2))#/#1-10#�& 3#�&
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MklZgh\hqgu_#gZkljhcdb4
7148 Lbi#ihgb`_gby
<u#fh`_l_#\u[jZlv#h^bg#ba#4#kihkh[h\#j_]mebjh\Z-
gby#kbkl_fu#hlhie_gby#k#ihgb`_gguf#l_iehghkbl_e_f:
z Ih#gZjm`ghc#l_fi_jZlmj_#(aZ\h^kdZy#gZkljhcdZ)
z Ih#dhfgZlghc#l_fi_jZlmj_#(lhevdh#ijb#gZebqbb#
^bklZgpbhggh]h#mijZ\e_gby)

z Kgb`_gh
z Hldexq_gh
AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#j_]mebjh\Zgbx#
ih#gZjm`ghc#l_fi_jZlmj_#ÄIH#G:JM@³.
<u[hj#lbiZ#ihgb`_gby
Ih#gZjm`ghc#l_fi_jZlmj_#*):
<#aZ\bkbfhklb#hl#gZjm`ghc#l_fi_jZlmju#kbkl_fZ#
jZ[hlZ_l#\#j_`bf_#ihgb`_gghc#l_fi_jZlmju#beb#
hldexqZ_lky.#Ihjh]hf#i_j_dexq_gby#y\ey_lky#
l_fi_jZlmjZ#aZsblu#hl#aZfhjZ`b\Zgby.

Ih#dhfgZlghc#l_fi_jZlmj_#*):
Ih^^_j`b\Z_lky#mklZgh\e_ggZy#^ey#ihgb`_g-
gh]h#j_`bfZ#ghqgZy#l_fi_jZlmjZ#ihf_s_gby.#
<u[hj#lbiZ#ihgb`_gby#ÄIh#dhfgZlghc#l_fi_jZ-
lmj_³#\hafh`_g#lhevdh#ijb#ih^dexq_gghf#^bk-
lZgpbhgghf#mijZ\e_gbb#b/#_keb#\#imgdl_#f_gx#
Ä>BKL#MIJ:<#21/2))³#\u[jZgZ#gZkljhcdZ#
Ä>BKL#MIJ#21³.

Kgb`_gh:
J_`bf#hlhie_gby#kh#kgb`_gguf#agZq_gb_f#l_f-
i_jZlmju#ih^Zxs_c#ebgbb.#Pbjdmeypbhgguc#
gZkhk#jZ[hlZ_l#ihklhyggh.

Hldexq_gh#*):
Hlhibl_evguc#dhglmj#gZ#\j_fy#ihgb`_gby#hl-
dexq_g#iheghklvx#^h#^hklb`_gbb#l_fi_jZlmju#
aZsblu#hl#aZfhjZ`b\Zgby.

*)#Ihke_#i_j_dexq_gby#\#ihgb`_gguc#j_`bf#gZkhk#
hlhibl_evgh]h#dhglmjZ#jZ[hlZ_l#_s_#3#fbgmlu.
z J_dhf_g^m_fZy#gZkljhcdZ:
Hlhibl_evguc#dhglmj#k#^bklZgpbhgguf#
mijZ\e_gb_f: ih#dhfgZlghc l_fi_jZlmj_.
Hlhibl_evguc#dhglmj#[_a#^bklZgpbhggh]h#
mijZ\e_gby: ih#gZjm`ghc l_fi_jZlmj_.
Hlhie_gb_#iheZ: kgb`_gh.
Hlhibl_evguc#dhglmj#hldexqZ_lky#ijb#ghqghf#
kgb`_gbb#l_fi_jZlmju: hldexq_gh.

z #<\_klb#dh^.
z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄHLHI#DHGL#1³#beb#ÄHLHI#DHGL#2³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#ÄHLHI#IJB;³#beb#ÄHLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄIH#G:JM@³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#lbiZ#ihgb`_gby#ÄIH#DHFG³/#ÄKGB@?GH³#
beb#ÄHLDE³.#

Jbk1#5<

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

I2#+$3<@

I2#.20+

&+8@(+2

27.λ

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Lbi#ihgb`_gby Ih#gZjm`ghc/#ih#dhf-
gZlghc/#kgb`_gh/#

hlde.

Ih#gZjm`ghc
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MklZgh\hqgu_#gZkljhcdb 4
7149 Dhjj_dpby#l_fi_jZlmju

?keb#agZq_gb_#aZ^Zgghc#l_fi_jZlmju/#\uoh^ys__#
gZ#^bkie_c/#hlebqZ_lky#hl#nZdlbq_kdhc#l_fi_jZlm-
ju/#baf_j_gghc#l_jfhf_ljhf/#lh#k#ihfhsvx#nmgd-
pbb#ÄDHJJ?DPBY³#fh`gh#hkms_kl\blv#kh]eZkh\Z-
gb_#^Zgguo#agZq_gbc.

Kh]eZkh\Zgb_#\e_q_l#aZ#kh[hc#iZjZee_evgh_#kf_-
s_gb_#hlhibl_evghc#djb\hc.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#0 �&.

GZijbf_j:#Bg^bdZpby#aZ^Zgghc#l_fi_jZlmju#gZ#
#^bkie__: #22 �&
# Baf_j_ggZy#nZdlbq_kdZy#l_fi_jZlmjZ#
# ihf_s_gby:## 24 �&

Kh]eZkh\Zgb_#agZq_gbc#l_fi_jZlmju

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//HLHI#DHGL#1³#beb#//HLHI#DHGL#2³###

z GZ`Zlv#dghidm#bg^bdZpbb#d.
Ihy\blky#kljhdZ#³HLHI#IJB;³#beb#//HLHI#IHE:³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//DHJJ?DPBY³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#\e_\h#^h#
ihy\e_gby#^ey#gZr_]h#ijbf_jZ#-2 �&.

#<ha\jZl#\#\ur_klhys__#f_gx

z Dghidm#\ha\jZlZ#e.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z Dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#63

.233(.=8Y

0
°C

.233(.=8Y

-2
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Dhjj_dpby -5#�&#-#+#5#�& 0#�&
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MklZgh\hqgu_#gZkljhcdb4
714: <dexq_gb_#b#\udexq_gb_#
kheg_qgh]h#dhee_dlhjZ

Nmgdpby#\dexq_gby#beb#\udexq_gby#kheg_qgh]h#
dhee_dlhjZ.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#\dexq_gbx#Ä<DE³.

<udexq_gb_#kheg_qgh]h#dhee_dlhjZ
z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHE#<DE³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄDHE#<UDE³.

z Hlimklblv#dghidm#bg^bdZpbbd.

Jbk1#64

714; Kheg_qguc#dhee_dlhj/#fZdk
FZdkbfZevgZy#l_fi_jZlmjZ#\#[hce_j_#^ey#kbkl_fu#
j_]mebjh\Zgby#kheg_qgh]h#dhee_dlhjZ.#Ijb#
^hklb`_gbb#fZdkbfZevghc#l_fi_jZlmju#gZkhk#
kheg_qgh]h#dhee_dlhjZ#hldexqZ_lky.

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄKHEG#DHEE³.

z GZ`Zlv#dghidm#bg^bdZpbb#d.#
Ihy\blky#kljhdZ#ÄDHEE#<DE³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄF:DK#DHEE.³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#agZq_gby.

z Hlimklblv#dghidm#bg^bdZpbb#d.

Jbk1#65

.2λ λ #%.λ

.2λ #%V, .λ

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

Kheg_qguc#dhee_dlhj#-#<DE <DE#/#<UDE <DE

0$.&#.2λ λ #

75
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

F:DK#Kheg_qguc#dhee_dlhj 60#�&#-#90#�& 75#�&
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MklZgh\hqgu_#gZkljhcdb 4
714< Kheg_qguc#dhee_dlhj/#fbg
FbgbfZevgZy#l_fi_jZlmjZ#\#[hce_j_#^ey#kbkl_fu#
j_]mebjh\Zgby#kheg_qgh]h#dhee_dlhjZ.#Kbkl_fZ#
j_]mebjh\Zgby#kheg_qgh]h#dhee_dlhjZ#kgb`Z_l#
aZ^Zggh_#agZq_gb_#l_fi_jZlmju#]hjyq_c#\h^u#\#
aZ\bkbfhklb#hl#j_`bfZ#jZ[hlu#kheg_qgh]h#dhe-
e_dlhjZ.#L_fi_jZlmjZ#g_#himkdZ_lky#gb`_#fbgb-
fZevghc#l_fi_jZlmju/#mdZaZgghc#\#imgdl_#f_gx#
ÄFBG#DHEE³.

z #<\_klb#dh^.
z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#ÄKHEG#DHEE³.

z Dghidm#bg^bdZpbb#d.#
Ihy\blky#kljhdZ#ÄDHEE#<DE³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
FBG#DHEE³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
gm`gh]h#agZq_gby.

z Hlimklblv#dghidm#bg^bdZpbb#d.

Jbk1#66

08+#.2λ λ #

40
°C

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ

FBG#Kheg_qguc#dhee_dlhj 30#�&#-#54#�&#-#
<UDE

<UDE
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MklZgh\hqgu_#gZkljhcdb4
7153 <dexq_gb_#b#\udexq_gb_#
nmgdpbb#ijb]hlh\e_gby#]hjyq_c#
\h^u

?keb#hlhibl_evgZy#mklZgh\dZ#h[hjm^h\ZgZ#
[hce_jhf#^ey#]hjyq_c#\h^u/#lh#^he`gZ#[ulv#
\dexq_gZ#nmgdpby#ijb]hlh\e_gby#]hjyq_c#\h^u.#

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#//21³.#

?keb#ih^]hlh\db#]hjyq_c#\h^u#g_#lj_[m_lky/#lh#
nmgdpbx#ijb]hlh\e_gby#]hjyq_c#\h^u#ke_^m_l#
\udexqblv.

?keb#nmgdpby#g_#[m^_l#hldexq_gZ/#lh#ijb#hlkmlkl\bb#
^ZlqbdZ#]hjyq_c#\h^u#ihy\blky#Ä>:LQ#=<K#
HLKMLKL<³.

<udexq_gb_#nmgdpbb#ijb]hlh\e_gby#]hjyq_c#
\h^u

z #<\_klb#dh^.
z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//=HJ#<H>:³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//2))³.

<gbfZgb_:
Ihke_#\udexq_gby#]hj_edb#kbkl_fZ#mijZ\e_gby#
bkihevam_l#hklZlhqgh_#l_ieh#\h^u#\#dhle_#^ey#
ijb]hlh\e_gby#]hjyq_c#\h^u.

<#k\yab#k#wlbf#fZdkbfZevgZy#l_fi_jZlmjZ#
hldexq_gby#bkihevam_lky#^hklZlhqgh#j_^dh.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.
?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Ijb#Zdlb\ghc#nmgdpbb#ijb]hlh\e_gby#]hjyq_c#\h^u#
bf__lky#\hafh`ghklv#mijZ\e_gby#pbjdmeypbhgguf#
gZkhkhf#(\#kemqZ_#_]h#mklZgh\db).

Jbk1#67

=23#%2'$
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=23#%2'$

OFF

>bZiZahg#\\h^Z AZ\h^kdZy#
mklZgh\dZ

Kh[kl\_ggZy#
gZkljhcdZ

Ijb]hlh\e_gb_#]hjyq_c#\h^u 2))#/#21 21
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MklZgh\hqgu_#gZkljhcdb 4
7154 Pbjdmeypbhgguc#gZkhk#]hjyq_c#
\h^u

Pbjdmeypbhgguc#gZkhk#h[_ki_qb\Z_l#ihklhyggmx#
ih^Zqm#\h^u#d#lhqdZf#\h^hjZa[hjZ.

Ijb#\dexq_gbb#j_`bfZ#ih^]hlh\db#]hjyq_c#\h^u#
Z\lhfZlbq_kdb#\dexqZ_lky#pbjdmeypbhgguc#gZkhk.

Pbjdmeypbhgguc#gZkhk#jZ[hlZ_l#\#i_jbh^bq_kdhf#
beb#g_ij_ju\ghf#j_`bf_/#_keb#\#^g_\ghf#j_`bf_#
(j_`bf_#hlhie_gby)#gZoh^blky#dZd#fbgbfmf#h^bg#
hlhibl_evguc#dhglmj#beb#_keb#\#^g_\ghf#j_`bf_#
gZoh^blky#nmgdpby#ih^]hlh\db#]hjyq_c#\h^u.

<#iheh`_gbb#//21³#pbjdmeypbhgguc#gZkhk#jZ[hlZ_l#
ihklhyggh.

AZ\h^kdZy#gZkljhcdZ#khhl\_lkl\m_l#2.

Wlh#agZqbl/#qlh#\#l_q_gb_#h^gh]h#qZkZ#gZkhk#
\dexqZ_lky#^\Z#jZaZ#b#jZ[hlZ_l#ih#3#fbgmlu.

Qlh[u#h[_ki_qblv#fbgbfZevgh#\hfh`gu_#aZljZlu#
gZ#wdkiemZlZpbx#pbjdmeypbhggh]h#gZkhkZ/#fh`gh#
hkms_kl\blv#gZkljhcdm#i_jbh^bq_kdh]h#j_`bfZ#_]h#
jZ[hlu#gZ#1#-#6#\dexq_gbc#\#qZk.

Baf_g_gb_#i_jbh^bqghklb#jZ[hlu#
pbjdmeypbhggh]h#gZkhkZ

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//PBJD#G:KHK³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.
AgZq_gb_#baf_gy_fh]h#iZjZf_ljZ#gZqg_l#fb]Zlv.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
dhebq_kl\Z#\dexq_gbc#\#qZk/#2))#beb#21.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#68

Jbk1#69

AZ\h^kdZy#gZkljhcdZ:#2
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2
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4

>bZiZahg#\\h^Z AZ\h^kdZy#
gZkljhcdZ

Kh[kl\_ggZy#
gZkljhcdZ
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Hlhibl_evgZy#djb\Zy5
8 Hlhibl_evgZy#djb\Zy

814 L_kl#hlhibl_evghc#djb\hc
Ihkj_^kl\hf#nmgdpbb#ijh\_jdb#hlhibl_evghc#
djb\hc#fh`gh#\ua\Zlv#gZ#^bkie_c#bg^bdZpbx#
l_fi_jZlmju#\h^u#\#kbkl_f_#hlhie_gby#gZ#^Zgguc#
fhf_gl#jZ[hlu#mklZgh\db/#dhlhjZy#fh`_l#[ulv#
^hklb]gmlZ#ijb#gZjm`guo#l_fi_jZlmjZo#+10 �&/#
� 0 �&#b#-10 �&.

Bg^bdZpby#hlhibl_evghc#djb\hc

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//HLHI#DJB<#1³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.

z Ih\hjZqb\Zlv#jmqdm#i_j_dexqZl_ey.
I_j\h_#agZq_gb_#bg^bdZpbb#khhl\_lkl\m_l#
l_fi_jZlmj_#\h^u#\#kbkl_f_#hlhie_gby#ijb#
+10 �&/#\lhjh_#agZq_gb_#ijb#� 0 �&#b#lj_lv_# -
ijb#-10 �&.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#6:
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L_kl#j_e_ 6
9 L_kl#j_e_

914 Ijh\_^_gb_#l_klZ#j_e_
K#ihfhsvx#nmgdpbb#l_klZ#j_e_#<u#fh`_l_#
ijh\_jblv#jZ[hlm#j_e_#\#kbkl_f_#mijZ\e_gby.

Bg^bdZpby#^bkie_y#aZ\bkbl#hl#lh]h/#\k_#eb#fh^meb#
mklZgh\e_gu#\#kbkl_f_#mijZ\e_gby.

<hafh`_g#\uah\#ke_^mxsbo#j_e_:

z ]hj_edb# 1-y#klmi_gv#/#2-y#klmi_gv
z fh^meypbb# hldjulh#/#aZdjulh
z gZkhkZ#dhl_evgh]h#dhglmjZ HD#1
z gZkhkZ#hlhibl_evgh]h#dhglmjZ# HD#2
z kf_kbl_ey# hldjulh#/#aZdjulh
z aZ]jmahqgh]h#gZkhkZ#[hce_jZ
z pbjdmeypbhggh]h#gZkhkZ
z gZkhkZ#kheg_qgh]h#dhee_dlhjZ

Ijh\_^_gb_#ijh\_jdb#j_e_

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//J?E?³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb #d.
GZ#^bkie__#ihy\blky#kljhdZ#//=HJ?ED:#2))³.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#̂ h#ihy\e_gby#gZ#
^bkie__#kljhdb#//=HJ?ED:#21³.
=hj_edZ#gZqg_l#jZ[hlm.

z Hlimklblv#dghidm#bg^bdZpbb#d.

?keb#]hj_edZ#jZ[hlZ_l#ghjfZevgh/#b#hl#g__#ihklmiZ-
_l#kb]gZe#hljZ[hlZgguo#qZkh\/#lh#gZ#^bkie__#ihy\-
ey_lky#[md\Z#ÄK³.

Ih\hjZqb\Zy#jmqdm#i_j_dexqZl_ey/#fh`gh#\ua\Zlv#
gZ#^bkie_c#bgnhjfZpbx#h[h#\k_o#j_e_.

Khklhygby#i_j_dexq_gby#j_e_#bah[jZ`Zxlky#kbf-
\heZfb#(gZijbf_j/#pbjdmeypbhgguc#gZkhk:#f#beb#
gZkhk#kheg_qgh]h#dhee_dlhjZ:#g#).

MdZaZgb_:

?keb#jZ[hlZ_l#lhevdh#aZ]jmahqguc#gZkhk#[hce_jZ/#
lh#ihklhyggh#]hjbl#bg^bdZpby#gZkhkZ#kheg_qgh]h#
dhee_dlhjZ#g.

?keb#jZ[hlZ_l#lhevdh#h^bg#gZkhk#kheg_qgh]h#dhe-
e_dlhjZ#beb#gZkhk#kheg_qgh]h#dhee_dlhjZ#jZ[hlZ_l#
\f_kl_#k#aZ]jmahqguf#gZkhkhf#[hce_jZ/#lh#kbf\he#
gZkhkZ#kheg_qgh]h#dhee_dlhjZ#g fb]Z_l.

MdZaZgby#ih#l_ogbd_#[_ahiZkghklb

Ijb#ijh\_^_gbb#l_klZ#j_e_#gZkljhcdZ#\k_o#
bf_xsboky#\#gZebqbb#j_e_#fh`_l#ijhbkoh^blv#\#
jmqghf#j_`bf_.#>ey#gZkhkZ#kheg_qgh]h#dhee_dlhjZ#

g_h[oh^bfh#mqblu\Zlv/#qlh#hg#\dexqZ_lky#lhevdh#\#
lhf#kemqZ_/#_keb#g_l#hiZkghklb#ih\j_`^_gby#
mklZgh\db#(^ey#dhee_dlhjZ/#[hce_jZ#]hjyq_c#\h^u).#
Wlh#hagZqZ_l/#qlh#gZkhk#g_#\dexqZ_lky#\#ke_^mxsbo#
kemqZyo:

z mklZgh\e_g#g_ijZ\bevguc#fh^mev#kheg_qgh]h#
dhee_dlhjZ/

z kbkl_fZ#mijZ\e_gby#hij_^_ebeZ#mklZgh\dm#
g_ijZ\bevgh]h#dhee_dlhjZ#()6.)#beb#^ZlqbdZ#
]hjyq_c#\h^u#()%)/

z l_fi_jZlmjZ#\#dhee_dlhj_#^hklb]eZ#k\h_]h#
fZdkbfZevgh#^himklbfh]h#agZq_gby/

z l_fi_jZlmjZ#\h^u#\#[hce_j_#^hklb]eZ#k\h_]h#
fZdkbfZevgh#^himklbfh]h#agZq_gby.

#<ha\jZl#\#\ur_klhys__#f_gx

z GZ`Zlv#dghidm#\ha\jZlZ#e.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#6;

3(λ(
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3(λ(

=23(λ.$
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I

27



L_kl#k\_lh^bh^h\7
: L_kl#k\_lh^bh^h\

:14 Ijh\_^_gb_#l_klZ#k\_lh^bh^h\
Ijh\_^_gb_#l_klZ#k\_lh^bh^h\#ihfh`_l#mklZgh-
\blv/#\k_#eb#pbnju#b#kbf\heu#iheghklvx#bah[jZ-
`Zxlky#gZ#^bkie__.

Ijh\_^_gb_#l_klZ#k\_lh^bh^h\

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#//L?KL#K<?L³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#d.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey.
GZ#̂ bkie__#̂ he`gu#[ulv#iheghklvx#bah[jZ`_gu#
\k_#pbnju#b#kbf\heu.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#6<

Jbk1#73
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K[jhk 8
; K[jhk

;14 <uiheg_gb_#nmgdpbb#K[jhk
<uiheg_gb_f#nmgdpbb#ÄK;JHK³#hkms_kl\ey_lky#
\ha\jZl#\k_o#gZkljZb\Z_fuo#agZq_gbc#d#aZ\h^kdbf#
gZkljhcdZf.

<uiheg_gb_#nmgdpbb#ÄK[jhk³

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#³K;JHK³.

z GZ`Zlv#b#m^_j`b\Zlv#gZ`Zlhc#dghidm#bg^bdZpbb#
d#^h#l_o#ihj/#ihdZ#\k_#pbnju#gZ#^bkie__#g_#
bkq_agml.

z Hlimklblv#dghidm#bg^bdZpbb#d.
Ihke_#wlh]h#\gh\v#\hkklZgZ\eb\Zxlky#\k_#ij_^-
\Zjbl_evgh#aZ^Zggu_#aZ\h^kdb_#gZkljhcdb.
GZ#^bkie__#\gh\v#ihy\ylky#pbnju.#

?keb#dghidZ#bg^bdZpbb#[m^_l#hlims_gZ#jZgvr_#
bkq_agh\_gby#\k_o#pbnj/#lh#nmgdpby/#ÄK;JHK³#
\uiheg_gZ#g_#[m^_l.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#74

Jbk1#75

Jbk1#76
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Ghf_j#\_jkbb9
< Ghf_j#\_jkbb
Ghf_j#\_jkbb#ij_^klZ\ey_l#kh[hc#dh^h\uc#ghf_j#b#
ihdZau\Z_l#klZ^bx#jZajZ[hldb#kbkl_fu#mijZ\e_gby.

<#kemqZ_#j_deZfZpbc#beb#^hmdhfie_dlh\Zgby#kbk-
l_fu#mijZ\e_gby#g_h[oh^bfh#mdZau\Zlv#ghf_j#
\_jkbb.

Bg^bdZpby#ghf_jZ#\_jkbb

z #<\_klb#dh^.

z Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#^h#ihy\e_gby#
kljhdb#Ä<?JKBY³.

#<ha\jZl#d#klZg^Zjlghc#bg^bdZpbb

z GZ`Zlv#dghidm#a.

?keb#\#l_q_gb_#5#fbgml#g_#[m^_l#gZ`ZlZ#dZdZy-eb[h#
dghidZ/#lh#kbkl_fZ#j_]mebjh\Zgby#Z\lhfZlbq_kdb#
\_jg_lky#d#klZg^Zjlghc#bg^bdZpbb.

Jbk1#77
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OZjZdl_jbklbdb#^Zlqbdh\ 10
43 OZjZdl_jbklbdb#^Zlqbdh\

4314 H[sb_#iheh`_gby

<gbfZgb_!
I_j_^#dZ`^uf#baf_j_gb_f#g_h[oh^bfh#
h[_klhqblv#mklZgh\dm.

Baf_j_gb_#khijhlb\e_gby#\uihegy_lky#gZ#dhgpZo#
dZ[_ey.

Baf_j_gby#l_fi_jZlmj/#ih^e_`Zsbo#kjZ\g_gbx/#
(l_fi_jZlmjZ#ihf_s_gby/#ih^Zxs_c#ebgbb/#
gZjm`gZy#l_fi_jZlmjZ#b#l_fi_jZlmjZ#^ufh\uo#
]Zah\)#g_h[oh^bfh#ijhba\h^blv#\k_]^Z#ih[ebahklb#
hl#^Zlqbdh\.

OZjZdl_jbklbdb#^Zlqbdh\#ij_^klZ\eyxl#kh[hc#
mkj_^g_ggu_#agZq_gby#b#^he`gu#[ulv#ijbgylu#k#
hij_^_e_gguf#^himkdhf.

>Zlqbd#gZjm`ghc#l_fi_jZlmju

GZjm`gZy#l_fi_jZlmjZ#>�&@

K
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Ω
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OZjZdl_jbklbdb#^Zlqbdh\10
>Zlqbdb#l_fi_jZlmju#dhleh\hc#\h^u/#ih^Zxs_c#ebgbb/#]hjyq_c#\h^u/#
]hjyq_c#\h^u#\#kheg_qghf#dhee_dlhj_

L_fi_jZlmjZ#\h^u#>�&@

K
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OZjZdl_jbklbdb#^Zlqbdh\ 10
>Zlqbd#l_fi_jZlmju#^ufh\uo#]Zah\
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Ijhlhdhe#gZkljhcdb11
44 Ijhlhdhe#gZkljhcdb
4414 JZ[hqb_#iZjZf_lju#gZ#

k_j\bkghf#mjh\g_
>bZiZahg#\\h^Z AZ\h^kdZy#

gZkljhcdZ
GZkljhcdZ

Yaud#kljZgu
JZkq_lgZy#l_fi_jZlmjZ

JZkq_lgZy#l_fi_jZlmjZ#2
AZsblZ#mklZgh\db#hl#
aZfhjZ`b\Zgby
>bklZgpbhggh_#mijZ\e_gb_#1
>bklZgpbhggh_#mijZ\e_gb_#2
Mqblu\Z_fZy#l_fi_jZlmjZ#
ihf_s_gby
Lbi#ihgb`_gby

FZdkbfZevgZy#l_fi_jZlmjZ#
hldexq_gby
FZdkbfZevgZy#l_fi_jZlmjZ#
hlhibl_evgh]h#dhglmjZ#1
FZdkbfZevgZy#l_fi_jZlmjZ#
hlhibl_evgh]h#dhglmjZ#2
L_fi_jZlmjZ#^ufh\uo#]Zah\
Dhjj_dpby
Kbkl_fZ#hlhie_gby#
hlhibl_evgh]h#dhglmjZ#1
Kbkl_fZ#hlhie_gby#
hlhibl_evgh]h#dhglmjZ#2
Ih^]hlh\dZ#]hjyq_c#\h^u
Ijbhjbl_lgZy#ih^]hlh\dZ#
]hjyq_c#\h^u
Pbjdmeypbhgguc#gZkhk
Lbi#]hj_edb

Fhsghklv#fh^meypbb
<j_fy#jZ[hlu#bkihegbl_evgh]h#
hj]ZgZ#]hj_edb
Eh]bdZ#gZkhkh\
<b^#l_iehbaheypbb#a^Zgby
Kheg_qguc#dhee_dlhj
F:DK#kheg_qguc#dhee_dlhj
FBG#kheg_qguc#dhee_dlhj

\#hlhibl_evguo#ijb[hjZo#hl#
30 �&#^h#90 �&

hlhie_gb_#iheZ#hl#30 �&#̂ h#60 �&
hl#-20#�&#^h#+10#�&

2))#/#21
2))#/#21

2))#/#1-10#�&

Ih#gZjm`ghc
Ih#dhfgZlghc
Kgb`_gh
Hldexq_gh

hl#70#�&#^h#99#�&

hl#20#�&#^h#90#�&

hl#20#�&#^h#60#�&

2))/#hl#50#�&#^h#250#�&
hl#-#5#�&#^h#+#5#�&

Hlkmlkl\m_l#/#hlhibl_evguc#
ijb[hj

Hlkmlkl\m_l#/#hlhibl_evguc#
ijb[hj#/#hlhie_gb_#iheZ

21#/#2))
21#/#2))

2))#/#1#/#2#/#3#/#4#/#5#/#6#/#21
1-klmi_gqZlZy#/#2-klmi_gqZlZy#/#

fh^mebjh\ZggZy
10#%#-#60#%

5#k_d.#-#60#k_d.

hl#15#�&#^h#60#�&
1/#2/#3

21#/#2))
hl#60#�&#^h#90#�&

hl#30#�&#^h#54#�&#/#2))

g_f_pdbc
75#�&

45#�&
+1#�&

2))
2))
3#�&

Ih#gZjm`ghc

80#�&

90#�&#^ey#hlhibl.
ijb[hjh\

50#�&#hlhie_gb_#
iheZ
2))
0#�&

hlhibl_evguc#
ijb[hj

hlhie_gb_#iheZ

21
21

2

1-klmi_gqZlZy

30#%
12#k_d.

40#�&
2

21
75#�&
2))
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:enZ\blguc#mdZaZl_ev

:enZ\blguc#mdZaZl_ev

<
<ZjbZglu#gZkljh_d 4
<b^#l_iehbaheypbb#a^Zgby 6
<j_fy#jZ[hlu#bkihegbl_evgh]h#hj]ZgZ#
]hj_edb 9
<u[hj#yaudZ 2

=
=jZgbqgh_#agZq_gb_ 12

>
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A
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D
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Dhjj_dpby 21

E
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F
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