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�WNXZPSWNVU_SX	L	 VUj_fd	 ePUR	 RWN[XOOU
eZN_N]S`XOZN^N	 WUiVSPSg�
�U`XOPVN	 RWNXZPSWNVU_Sg	 NZUifVUXP	 OQcX%

OPVX__NX	VNiYXdOPVSX	_U	eppXZPSV_NOPa	pNW]SWN%
VU_Sg	S	RWXNbWUiNVU_Sg	eZN_N]S`XOZSk	OSOPX]�
�N	]_N^N]	ZU`XOPVN	RWNXZP_fk	WUbNP	NRWX%

YXTgXPOg	VfbNWN]	NW^U_SiU[SS%RWNXZPSWNVcS%
ZU�	�O_NVQ	RWNXZP_N^N	RNPX_[SUTU	ONOPUVTg\P
]UTfX	RWXYRWSgPSg(	VfRNT_g\cSX	OXd`UO	bN%
TXX	 -�	r	VOXk	 NbhX]NV	 RWNXZP_N%SifOZUPXTa%

OZSk	 WUbNP	 ���
!(	]_N^SX	Si	 ePSk	RWXYRWSg%
PSd	 NVTUYXTS	 ONVWX]X__f]S	ZN]Ra\PXW_f]S
PXk_NTN^Sg]S	S	RWXYTU^U\P	_U	Wf_ZX	ZN_ZQ%
WX_PNORNONb_Q\	 RWNYQZ[S\�
�U	 RWS_gPSX	 WXnX_Sg	 N	 VfbNWX	 NW^U_SiU%

[SS%RWNXZPSWNVcSZU	 NZUifVU\P	 VTSg_SX	 WgY
pUZPNWNV�	 iUPWUPf(	 OWNZS	 S	 ZU`XOPVN	 RWNXZP%
_fk	 WUbNP�	 �	 Q`XPN]	 ePN^N	 YTg	 NbNO_NVU_Sg
WXnX_Sg	 N	 VfbNWX	 _U]S	 SORNTaiNVU_U	]_N^N%
pUZPNW_Ug	]NYXTa	 �WSO�	 �!�
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^YX
 E	L	 NbcUg	 OQ]]U	 iUPWUP	 _U	 RWNXZP_Q\
YNZQ]X_PU[S\o	N	L	ZU`XOPVN	RWNXZP_Nd	YNZQ%
]X_PU[SSo	�	L	 N[X_ZU	 ONNP_NnX_Sg	 [X_U�
ZU`XOPVN	RWNXZPUo	>	L	_UYXj_NOPa	RWNXZP_Nd
NW^U_SiU[SSo	u	L	pS_U_ONVUg	 QOPNd`SVNOPa
NW^U_SiU[SS�
�T^NWSP]	 OWUV_SPXTa_Nd	 N[X_ZS	 NW^U_SiU%

[Sd	 RWXYOPUVTgXPOg	 OTXYQ\cS]�
�� �OkNY_fX	YU__fX	RWXYOPUVTg\POg	V	VSYX

PUbTS[(	^YX	RN	OPWNZU]	iURSOU_f	RNZUiUPXTS(
U	 RN	 OPNTb[U]	L	ZN_ZQWSWQ\cSX	 RWNXZP_fX
NW^U_SiU[SS�
�� �OX	SOkNY_fX	YU__fX	RWSVNYgPOg	Z	XYS%

_N]Q	 RNZUiUPXT\�
)� �Tg	 ZUjYNd	 U_UTSiSWQX]Nd	 RWNXZP_Nd

NW^U_SiU[SS	NRWXYXTgXPOg	i_U`X_SX	WXdPS_^N%
VNd	 N[X_ZS	 RN	pNW]QTX	�URTUOU�
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^YX	K	L	 `SOTN	 RNZUiUPXTXd(	 SORNTaiQX]fk
YTg	 WXdPS_^NVNd	 N[X_ZSo	>9	L	_NW]UPSV_fd
QWNVX_a
 9%^N	ZNeppS[SX_PUo	N9	L	 9%d	ZNeppS%

[SX_Po	 	 	 	 	 	L	VXONVNd	S_YXZO	9%̂ N	ZNeppS[SX_PU�
,� �WNSiVNYSPOg	 WU_jSWNVU_SX	 RWNXZP_fk

NW^U_SiU[Sd�
"� �RWXYXTg\POg	 pUZPNW_fX	 _U^WQiZS	 S

NOQcXOPVTgXPOg	 VfbNW	 RWNXZPSWNVcSZU�

iLN

1

��!

�	WUOO]UPWSVUX]N]	OTQ`UX	WUO`XP	RWNSiVXYX_
_U	 RWS]XWX	 PWXk	 VNWN_XjOZSk	 NW^U_SiU[Sd�
���	���	?
��
��
��@(	���	�.(	����
�Tg	WUO`XPU	iUPWUP	_U	RWNXZPSWNVU_SX	RWS%

_S]U\POg	 OTXYQ\cSX	 SOkNY_fX	 YU__fX�	 RWN%
XZPSWQX]fd	 NbhXZP	L	jSTNd	 YN]	L	 �	 OXZ%
[Sg	 RTNcUYa\	 ����	]�(	 Wf_N`_Ug	 OPNS]NOPa
�	 ]�	 RWNXZPSWQX]Nd	 RTNcUYS	 )"	 ���	 WQb�(
OPNS]NOPa	RWNXZPSWQX]N^N	NbhXZPU	,�	���	���	WQb�
#UPWUPf	 _U	 RWNXZPSWNVU_SX	 RWXYOPUVTX_f	 V
PUbT�	 ��
�Tg	N[X_ZS	ZU`XOPVU	RWNXZPU	SORNTaiQXPOg

_XZNPNWfd	_UbNW	`SOTNVfk	YU__fk	V	UbONT\P%
_fk	 STS	 NP_NOSPXTa_fk	 RNZUiUPXTgk�	 OWNZS
OYU`S(	^UWU_PSd_fd	OWNZ(	OPXRX_a	ONNPVXPOPVSg
_NW]UPSVU]	 S	 RWN`�	 �Tg	 NbhXZPNV	 OPWNS%
PXTaOPVU	PUZS]S	i_U`X_Sg]S	gVTg\POg	QWNV_S
ONNPVXPOPVSg	 OPU_YUWPU](	 QOPU_NVTX__f]
��S�(	 
���	STS	 YN^NVNW_f]S	 NP_NnX_Sg]S
�PUbT�	 �!�
�Y_Nd	 Si	 _USbNTXX	 VUj_fk	kUWUZPXWSOPSZ

gVTgXPOg	 OPXRX_a	 _UYXj_NOPS	 RWNXZPSWNVcS%
ZU(	XYS_S[Xd	Si]XWX_Sg	ZNPNWNd	]NjXP	bfPa(
_URWS]XW(	 RNOPUVZU	 RWNXZP_Nd	 YNZQ]X_PU[SS
V	 RNT_N]	 NbhX]X	 STS	 PN`_NOPa	 ONbT\YX_Sg
^WUpSZU�	�XONbT\YX_SX	 ^WUpSZU	 VfRNT_X_Sg
RWNXZP_fk	 WUbNP	 OQcXOPVX__N	 QVXTS`SVUXP
WSOZ	 iUZUi`SZU	 S	 ]NjXP	 VfiVUPa	 RWNOPNS	 V
OPWNSPXTaOPVX(	`PN	VTX`XP	iU	ONbNd	i_U`SPXTa%
_fX	 QbfPZS	 �PUbT�	 )!�
�X]UTNVUj_f]	pUZPNWN](	 NRWXYXTg\cS]

VfbNW(	gVTgXPOg	pS_U_ONVNX	ONOPNg_SX	RWNXZP%
_Nd	 NW^U_SiU[SS	 �PUbT�	 ,!�
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,�	
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�POPUVU_SX	VfRNT_X_Sg	RWNXZPU(	WQb� �	�,�	��� �	�,�	��� ��	�.�	���
�nSbZS	V	RWNXZPX(	WQb� �	���	��� �	0-�	��� -	)��	���
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�fRNT_X_SX	RWNXZPU	V	OWNZ(	r .� -� -�
�POPUVU_SX	OYU`S	RWNXZPU	_U	�L"	Y_Xd(	r 0 �� �,

�POPUVU_SX	OYU`S	RWNXZPU	bNTXX	��	Y_Xd(	r , �- �"

�	U	b	T	S	[	U	 	,
%�������)	
 ��X^^���	��)

 PNbf	 UYXZVUP_N	 N[X_SPa	 VOX	 RXWX`SOTX_%
_fX	VfnX	ZWSPXWSS(	_XNbkNYS]N	RWSVXOPS	Sk
Z	 XYS_N]Q	 eZVSVUTX_PQ�	 �TNj_NOPa	 N[X_ZS
iUZT\`UXPOg	 PUZjX	 V	 PN](	 `PN	 YTg	 WUi_fk
eZN_N]S`XOZSk	 ZUPX^NWSd	 [XTXVUg	 pQ_Z[Sg
WUiTS`_U�
8�w!	→	stu	L	YTg	 [X_f	RWNYQZ[SSo
8�w!	→	svw	L	YTg	pS_U_ONVNd	QOPNd`SVN%

OPS	 RWXYRWSgPSg%RWNXZPSWNVcSZU(	 U	 PUZjX
YTg	 bNTanS_OPVU	 RNZUiUPXTXd	 ZU`XOPVU	 S	 _U%
YXj_NOPS�
�Tg	 Q`XPU	 WUiTS`_fk	[XTXVfk	pQ_Z[Sd	S

VNi]Nj_fk	 NPWS[UPXTa_fk	 i_U`X_Sd	 SORNTa%
iQXPOg	]XPNY	NRPS]UTa_N^N	RWSbTSjX_Sg(	eZN%
_N]S`XOZSd	 O]fOT	 ZNPNWN^N	 iUZT\`UXPOg	 V
OTXYQ\cX]�	ZUjYfd	SOOTXYQX]fd	RNZUiUPXTa
YNTjX_	 OPWX]SPaOg	 Z	 OVNX]Q	 NRPS]UTa_N]Q
i_U`X_S\�

�Tg	 ZUjYN^N	 RNZUiUPXTg	 NRWXYXTg\POg
]UZOS]UTa_NX	 S	 ]S_S]UTa_NX	 i_U`X_Sg�	 �OX
RWN]XjQPN`_fX	i_U`X_Sg	RNZUiUPXTg	�9
bQYQP
_UkNYSPaOg	 V	 S_PXWVUTX�

;	x	�svw	–	�stu�

�Tg	 [XTXVNd	pQ_Z[SS	8�w!	→	stu	 	 YNTj%
_N	 VfRNT_gPaOg	 QOTNVSX�

;e
→	 �o
 ;�	→	 ;�

�Tg	 QRWNcX_Sg	 NbNi_U`X_Sd	 VVNYSPOg	 ZN%
eppS[SX_P	 NRPS]Q]U�	 
UOO`SPUPa	 ZNeppS[S%
X_P	RWSbTSjX_Sg	STS	ZNeppS[SX_P	NRPS]Q]U
YTg	 OQ]]f	 iUPWUP	]Nj_N	 RN	pNW]QTX�

�)!
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l
q i 1

minmax

max
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X_PUbXTa_NOPa	RWNYQZ[SS 0,030 �(��. 0,025

X_PUbXTa_NOPa	RWNYUj 0,030 �(��� 0,016

X_PUbXTa_NOPa	ZURSPUTU 0,200 �(��� 0,120

�c�����x����e���`��ea�`^���ea�

��		JNeppS[SX_P	ZN_[X_PWU[SS	ONbOPVX__N^N
ZURSPUTUxONbOPVX__fd	ZURSPUT	�	NbcUg	VUT\PU	bUTU_OU 0,241 �(��) 0,150

��		JNeppS[SX_P	ZN_[X_PWU[SS	iUX]_N^N	ZURSPUTUxiUX]_fd
ZURSPUT	�	NbcUg	VUT\PU	bUTU_OU 0,759 �(��� 0,774

)�		JNeppS[SX_P	PXZQcXd	iUYNTjX__NOPSxZWUPZNOWN`_fX
pS_U_ONVfX	NbgiUPXTaOPVU	�	NbcUg	VUT\PU	bUTU_OU 0,759 �(��� 0,780

,�		JNeppS[SX_P		YNT^NOWN`_Nd	pS_U_ONVNd	_XiUVSOS]NOPS
xONbOPVX__fd	ZURSPUT	y	YNT^NOWN`_fX	NbgiUPXTaOPVU	�	NbcUg
VUT\PU	bUTU_OU 0,317 �(��� 0,284
"�		JNeppS[SX_P	RTUPXjXORNONb_NOPSxONbOPVX__fd	ZURSPUT	�
iUX]_fd	ZURSPUT 0,317 �(�.� 0,230

-�	JNeppS[SX_P	pS_U_ONVN^N	TXVXWSYjUxiUX]_fd	ZURSPUT	�
ONbOPVX__fd	ZURSPUT 3,152 �(��� 3,230

0�		JNeppS[SX_P	]U_XVWX__NOPS 0,170 �()�� 0,100
�c��������a�z�e��e�w��ea���������o��ea�

	JNeppS[SX_P	UbONT\P_Nd	TSZVSY_NOPS 0,410 �(,�� 0,430
	JNeppS[SX_P	PXZQcXd	TSZVSY_NOPS 1,050 �(�)� 1,035

�z
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�Tg	[XTXVNd	pQ_Z[SS	8�w!	→	svw�	 ;�	→	�o
;�	→
;�	�NeppS[SX_P	NRPS]Q]U	WUOO`SPfVUXP%
Og	 OTXYQ\cS]	 NbWUiN]�

.
XX

XX

l

l
q i 1

minmax

min1 →
−

−== �"!

 UOPN	VNi_SZUXP	_XNbkNYS]NOPa	Q`XPU	NPWS%
[UPXTa_fk	 i_U`X_Sd	 _XZNPNWfk	 RNZUiUPXTXd(
_URWS]XW(	 ZNeppS[SX_PU	 WX_PUbXTa_NOPS�
�_PXWVUT	i_U`X_Sd	NRWXYXTgXPOg	RN	pNW]Q%

TX	�)!�	�	OTQ`UX	NPWS[UPXTa_N^N	i_U`X_Sg	Fstu
RNTQ`S]�

;	x	�svw	– �–�stu!	x	�svw	y	�stu!�

�OX	 ZNeppS[SX_Pf(	 WUOO`SPU__fX	]XPNYN]
RWSbTSjX_Sg	Z	NRPS]Q]Q(	S]X\P	XYS_Q\	_U%
RWUVTX__NOPa(	 P�X�	 �	→	 ��	 �TXYNVUPXTa_N(
OWUV_X_SX	 RNTQ`X__fk	 RNZUiUPXTXd	 OPU_NVSP%
Og	 VNi]Nj_f]�	�WS	 ePN]	 ONbT\YUXPOg	 NbcXX
QOTNVSX	 YTg	 ZNeppS[SX_PNV	 NRPS]Q]U	 VOXk
kUWUZPXWSOPSZ�	`X]	VfnX	i_U`X_SX	ZNeppS[S%
X_PU	NRPS]Q]U(	PX]	TQ`nX	eZN_N]S`XOZSd	RN%
ZUiUPXTa�
�U	NO_NVU_SS	YU__fk	PUbT�	�	WUOO`SPfVU%

\POg	 ZNeppS[SX_Pf	 NRPS]Q]U(	 NRWXYXTg\P%
Og	 ]UZOS]UTa_Ug	 S	 ]S_S]UTa_Ug	 VXTS`S_f
iUPWUP	 Si	 VOXk	 VNi]Nj_fk�	 .	 ���	 ���	 WQb�	 S
,	 ��"	 ���	 WQb�

�	U	b	T	S	[	U	 	"

&�X^^���	��)
 ��������
 ����)
 ������

�-!

�NZUiUPXTS	ZU`XOPVU	S]X\P	WUiTS`_fX	[X%
TXVfX	pQ_Z[SS(	ONNPVXPOPVX__N(	ZNeppS[SX_P
NRPS]Q]U	 WUOO`SPfVUXPOg	 RN	pNW]QTU]	 �,!	 S
�"!�	
XdPS_^NVUg	N[X_ZU	NRWXYXTgXP	NbcSd	RN%
ZUiUPXTa	WXdPS_^U	NW^U_SiU[SS	RN	ONVNZQR_N%
OPS	 kUWUZPXWSOPSZ	 S	 WUOO`SPfVUXPOg	 RN	pNW%
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