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4 Imkd#\#wdkiemZlZpbx

z <dexqblv#Z\Zjbcguc#\udexqZl_ev#hlhi0
e_gby/#jZkiheh`_gguc#i_j_^#ihf_s_gb_f# 
dhl_evghc1

z MklZgh\blv#j_]meylhj#l_fi_jZlmju#dhleh\hc#
\h^u#gZ#agZq_gb_#f_`^m#83 &#b#<3�&1#
+Ijb#ih^dexq_gbb#dhfgZlgh]h#j_]meylhjZ#l_fi_0
jZlmju#mklZgh\blv#j_]meylhj#dhleh\hc#\h^u#gZ# 
$872<3,1

z Ijb]hlh\e_gb_#]hjyq_c#\h^u

−   MklZgh\dZ#l_fi_jZlmju#]hjyq_c#\h^u
Jmqdhc#i_j_dexqZl_ey#mklZgh\blv#gm`gmx# 
l_fi_jZlmjm#]hjyq_c#\h^u.
>bZiZahg#gZkljhcdb#fbg1# #63�&/#fZdk1# #93�&1
?keb#lj_[m_lky#mklZgh\blv#l_fi_jZlmjm#]h0 
jyq_c#\h^u#\ur_#93�&/#lh#gZ^h#hklhjh`gh# 
hlehfblv#klhihj#gZ#jmqd_#i_j_dexqZl_ey1
L_i_jv#^bZiZahg#gZkljhcdb#fZdk1# #;3�&1

<gbfZgb_$#
Ijb#\ukhdbo#l_fi_jZlmjZo#]hjyq_c#\h^u# 
kms_kl\m_l#hiZkghklv#h`h]Z$

−   <udexq_gb_#j_`bfZ#ijb]hlh\e_gby#
]hjyq_c#\h^u
Ih\_jgmlv#jmqdm#i_j_dexqZl_ey#\e_\h#\#

iheh`_gb_ #1 1

MdZaZgb_=
Ihke_#aZ]jmadb#[ZdZ0\h^hgZ]j_\Zl_ey#_]h # 
aZ]jmahqguc#gZkhk#ijh^he`Z_l#jZ[hlZlv#_s_ # 
ijbf_jgh#7#fbgmlu1
?keb#jmqdZ#gZkljhcdb#j_]meylhjZ#l_fi_jZlmju# 
]hjyq_c#\h^u#klhbl#\#ihabpbb#3/#lh#nmgdpby# 
aZsblu#hl#aZfhjZ`b\Zgby#ih0ij_`g_fm#Zdlb\gZ1
?keb#l_fi_jZlmjZ#]hjyq_c#\h^u#klZgh\blky#gb`_
# 8�&/#lh#[Zd#aZ]jm`Z_lky#\h^hc#^h#^hklb`_gby# 
l_fi_jZlmju#48�&1

z I_j_dexqZl_ev#e_lg_]h2abfg_]h#j_`bfZ
E_lgbc#j_`bf - hlhie_gb_#`beuo#dhfgZl <UDE1

- ijb]hlh\e_gb_#]hjyq_c#
\h^u <DE1

Abfgbc#j_`bf - hlhie_gb_#`beuo#dhfgZl <DE1
# - ijb]hlh\e_gb_#]hjyq_c#

\h^u <DE1

z MklZgh\blv#imkdh\hc#\udexqZl_ev#\#

iheh`_gb_ #1

Kq_lqbd#jZ[hqbo#qZkh\#
lhevdh#ih#^hiheg1#aZdZam

Ij_^hojZgbl_ev#
+43#:fi_j,

Klhihj#93�&

L_jfhf_lj#
dhleh\hc#\h^u
1
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5 J_`bf#e_lh#2#abfZ

514 Abfgbc#j_`bf#+j_`bf#hlhie_gby,
Dhl_e#h[_ki_qb\Z_l#hlhie_gb_#ihf_s_gbc#b# 
ijb]hlh\e_gb_#]hjyq_c#\h^u1
J_]meylhj#l_fi_jZlmju#dhleh\hc#\h^u#gZ^h#mklZgZ0 
\eb\Zlv#\k_]^Z#ijbf_jgh#gZ#43�&#\ur_/#q_f#j_]mey0 
lhj#l_fi_jZlmju#]hjyq_c#\h^u1
Ijb#jZ[hl_#[_a#dhfgZlgh]h#j_]meylhjZ#l_fi_jZlmju
# ke_^m_l#mklZgZ\eb\Zlv#ke_^mxsb_#hjb_glbjh\hq0 
gu_#agZq_gby#l_fi_jZlmju#dhleh\hc#\h^u=

GZjm`gZy#l_fi_jZlmjZ �&

L_fi_jZlmjZ#dhleh\hc#\h^u �&

AgZq_gby#^he`gu#khhl\_lkl\h\Zlv#f_klguf# 
mkeh\byf1

515 E_lgbc#j_`bf#
Dhl_e#h[_ki_qb\Z_l#lhevdh#ijb]hlh\e_gb_#]hjyq_c# 
\h^u#b#\dexqZ_lky#lhevdh#lh]^Z/#dh]^Z#ihklmiZ_l# 
dhfZg^Z#gZ#ih^h]j_\#\h^u1

6 <udexq_gb_

z MklZgh\blv#imkdh\hc#\udexqZl_ev#\ #

iheh`_gb_# 1

<gbfZgb_$
<#kemqZ_#\hagbdgh\_gby#hiZkghklb#\udexqblv# 
Z\Zjbcguc#\udexqZl_ev#hlhie_gby/#jZkiheh0 
`_gguc#\g_#ihf_s_gby#dhl_evghc1

-15 -10 -5 0 > 5 

75 68 65 60 55
2



Bgkljmdpby#ih#wdkiemZlZpbb
7 >ey#ki_pbZebabjh\Zgghc#
nbjfu

<gbfZgb_$
I_j_^#l_f/#dZd#hldjulv#kbkl_fm#mijZ\e_gby/# 
gZ^h#h[_klhqblv#mklZgh\dm#+\udexqblv#Z\Z0 
jbcguc#\udexqZl_ev#hlhie_gby#beb#m^Zeblv# 
ij_^hojZgbl_ev,1
714 GZkljhcdZ#ieZlu
4.1.1 MklZgh\dZ#hlhibl_evgh]h#j_`bfZ
I_j_dexqZl_ev#642#4

Ihabpby#4#+aZ\h^kdZy#gZkljhcdZ,
Ihke_#hldexq_gby#]hj_edb#hl#j_]mey0 
lhjZ#dhfgZlghc#l_fi_jZlmju#gZkhk# 
hlhibl_evgh]h#dhglmjZ#ijh^he`Z_l# 
jZ[hlZlv#_s_#43#fbgml1 
?keb#dhfgZlguc#j_]meylhj#l_fi_jZ0 
lmju#g_#ih^dexq_g/#lh#gZkhk#hlhib0 
l_evgh]h#dhglmjZ#jZ[hlZ_l#\#ihklh0 
ygghf#j_`bf_1
Ihabpby#21#
GZkhk#hlhibl_evgh]h#dhglmjZ# 
jZ[hlZ_l#\#ihklhygghf#j_`bf_1 
Lh#`_#kZfh_#ijhbkoh^bl#ijb# 
ih^dexq_gghf#dhfgZlghf#j_]meylhj_# 
l_fi_jZlmju1

71415 MklZgh\dZ#j_`bfZ#ijb]hlh\e_gby#]hjyq_c# 
\h^u
I_j_dexqZl_ev#642#5

Ihabpby#5#+aZ\h^kdZy#gZkljhcdZ,
Ijb#ihklmie_gbb#aZijhkZ#gZ#ih^h]j_\# 
]hjyq_c#\h^u#gZkhk#hlhibl_evgh]h# 
dhglmjZ#hldexqZ_lky/#b#\dexqZ_lky# 
aZ]jmahqguc#gZkhk#[ZdZ0\h^hgZ]j_\Z0 
l_ey#+ijbhjbl_lgZy#ko_fZ,1
Ihabpby#21
Ijb#ihklmie_gbb#aZijhkZ#gZ#ih^h]j_\# 
]hjyq_c#\h^u#gZkhk#hlhibl_evgh]h# 
dhglmjZ#g_#hldexqZ_lky#+iZjZee_ev0 
guc#j_`bf#jZ[hlu,1

I_j_dexqZl_ev#642#6
Ihabpby#6
− #<udexq_gZ#eh]bdZ#gZkhkh\#−
Ijb#ihklmie_gbb#aZijhkZ#gZ#ih^h]j_\# 
]hjyq_c#\h^u#kjZam#`_#\dexqZ_lky# 
aZ]jmahqguc#gZkhk#[ZdZ0\h^hgZ]j_0 
\Zl_ey1#LZdZy#ko_fZ#\dexq_gby#jZa0 
j_rZ_lky#lhevdh#\#hkh[uo#kemqZyo # 
+gZijbf_j/#\#e_lg_f#j_`bf_#ijb#\g_r0 
g_f#ijb]hlh\e_gbb#]hjyq_c#\h^u,1
Ihabpby#21#+aZ\h^kdZy#gZkljhcdZ,
−   <dexq_gZ#eh]bdZ#gZkhkh\#−
Ijb#ihklmie_gbb#aZijhkZ#gZ#ih^h]j_\# 
]hjyq_c#\h^u#aZ]jmahqguc#gZkhk#[ZdZ0 
\h^hgZ]j_\Zl_ey#\dexqZ_lky#lhevdh# 
ijb#l_fi_jZlmj_#dhleh\hc#\h^u#78�&1

I_j_dexqZl_ev#64
3
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715 Ijh\_jdZ#ij_^hojZgbl_evgh]h# 
h]jZgbqbl_ey#l_fi_jZlmju#67%

z Kgylv#jmqdm#j_]meylhjZ#+jbk1#4,1

z GZ`Zlv#hl\_jldhc#beb#^jm]bf#ZgZeh]bqguf#
bgkljmf_glhf#gZ#juqZ`hd#beb#dghidm#+\#aZ\b0 
kbfhklb#hl#lbiZ#i_j_dexqZl_ey,#b#^_j`Zlv# 
gZ`Zlhc#^h#l_o#ihj/#ihdZ#kjZ[hlZ_l#ij_^hojZ0 
gbl_evguc#h]jZgbqbl_ev#l_fi_jZlmju#+jbk1#5,1

716 HdhgqZgb_#ijh\_jdb

z Qlh[u#^_[ehdbjh\Zlv#ij_^hojZgbl_evguc#
h]jZgbqbl_ev#l_fi_jZlmju/#gZ^h#hl\_jgmlv# 
dheiZqdh\mx#]Zcdm#gZ#67%#b#gZ`Zlv#jZkih0 
eh`_ggmx#ih^#g_c#dghidm#ih^Z\e_gby#ihf_o # 
+jbk1#6,1

z <gh\v#mklZgh\blv#dghidm#j_]meylhjZ1
z MklZgh\blv#dheiZqdh\mx#]Zcdm#gZ#ij_`g__#f_klh1

Jbk1#4

Jbk1#5

Jbk1#6

7DVWH

JuqZ

DheiZqdh\Zy#]ZcdZ

DghidZ

JuqZ`hd
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