
 

 

 

 MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE RUSSIAN FEDERATION 

FEDERAL STATE AUTONOMOUS EDUCATIONAL INSTITUTION OF HIGHER EDUCATION 

"MOSCOW POLYTECHNIC UNIVERSITY" 
(MOSCOW POLYTECHNIC UNIVERSITY) 

  
Faculty of Economics and Management  

                                                            
  

  

WORKING PROGRAM OF THE DISCIPLINE  
« Mathematical analysis»  

 
Direction of training/specialty  

38.03.01 Economy 
 

Profile/specialization  
International business and foreign economic 

 
Qualification  

bachelor 
  

Forms of study  
full-time  

  
  

Moscow, 2025 
 

Документ подписан простой электронной подписью
Информация о владельце:
ФИО: Максимов Алексей Борисович
Должность: директор департамента по образовательной политике
Дата подписания: 03.09.2025 12:44:55
Уникальный программный ключ:
8db180d1a3f02ac9e60521a5672742735c18b1d6



3R@PPO2

?YUX�cZ�;YdUfhaYbh��Wcbca]Wg�UbX�Ff[Ub]nUh]cb�

G?;�]b��Wcbca]Wg��8ggcW]UhY�GfcZYggcf (8'M'�KYb]g?W?Yj(

+



5ZYBPYB


'�FVAYWh]jYg��hUg_g�UbX�dCUbbYX�CYUfb]b[�cihWcaYg�]b�h?Y�X]gW]dC]bYz''''''''''''''''''''''''''''''''-
+'�K?Y�dCUWY�cZ�h?Y�X]gW]dC]bY�]b�h?Y�ghfiWhifY�cZ�h?Y�YXiWUh]cbUC�dfc[fUaz�''''''''''''''''''''''''''''''''''.
,'�JhfiWhifY�UbX�WcbhYbh�cZ�h?Y�X]gW]dC]bY�''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.

,'
'�KmdYg�cZ�UWUXYa]W�kcf_�UbX�CUVcf�]bhYbg]hmz''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.
,'+'�K?YaUh]W�dCUb�Zcf�ghiXm]b[�h?Y�X]gW]dC]bY''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''/
,','�:cbhYbhg�cZ�h?Y�X]gW]dC]bY�'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''/
,'-'�Kcd]Wg�cZ�gYa]bUfg(dfUWh]WUC�UbX�CUVcfUhcfm�WCUggYgz''''''''''''''''''''''''''''''''0

-'��XiWUh]cbUC��aYh?cXcCc[]WUC�UbX�]bZcfaUh]cbUC�giddcfhz'''''''''''''''''''''''''''''''''''''''''''''''''2
-'
'�EcfaUh]jY�C]hYfUhifY�''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''2
-'+'�DU]b�C]hYfUhifY�''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''2
-','�=ifh?Yf�fYUX]b['''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''2
-'-'��CYWhfcb]W�YXiWUh]cbUC�fYgcifWYg'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''�
)
-'.'�C]WYbgYX�UbX�ZfYYCm�X]ghf]VihYX�gcZhkUfYz�'''''''
)
-'/'�DcXYfb�dfcZYgg]cbUC�XUhUVUgYg�UbX�]bZcfaUh]cb�fYZYfYbWY�
gmghYag''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''



.'�Cc[]gh]Wg�UbX�hYW?b]WUC�giddcfh�'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
+
/'�DYh?cXcCc[]WUC�fYWcaaYbXUh]cbg�''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
+

/'
'�DYh?cXcCc[]WUC�fYWcaaYbXUh]cbg�Zcf�h?Y�hYUW?Yf�cb�cf[Ub]n]b[�hfU]b]b['''''''
+
/'+'�DYh?cXcCc[]WUC�]bghfiWh]cbg�Zcf�ghiXYbhg�cb�aUghYf]b[�h?Y�X]gW]dC]bYz�''''''''''''
,

0'��jUCiUh]cb�=ibX'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
-
8ddYbX]l�
'�K?YaUh]W�dCUb�cZ�h?Y�X]gW]dC]bY�WcbhYbh�'''''''''''''''''''''''''''''''''''''''''''''''''''''
.
8ddYbX]l�+'�=ibX�cZ�UggYggaYbh�hccCg'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+.

'�DYh?cXg�cZ�acb]hcf]b[�UbX�UggYgg]b[�CYUfb]b[�cihWcaYgzzzzzzzzzz''
+'�JWUCY�UbX�Wf]hYf]U�Zcf�UggYgg]b[�CYUfb]b[�cihWcaYgzzzzzzzzzzz
,'��jUCiUh]cb�hccCgzzzzzzzzzzzzzzzzzzzzzzz'''''''

,'
'�:iffYbh�WcbhfcCzzzzzzzzzzzzzzzzzzzzzzz''
,'+'�#bhYf]a�WYfh]Z]WUh]cbzzzzzzzzzzzzzzzzzzzz

+.
+.
+/
+0
,+

,



)	�#MUPNBTaPA��BLAVA�LYO�>WLYYPO�WPL@YTYR�ZCBNZXPA
OTANT>WTYP

Kc�h?Y�aU]b�cbYg[cUCgaUghYf]b[�h?Y�X]gW]dC]bY��DUh?YaUh]WUC�8bUCmg]g��g?ciCX�VY�Uhhf]VihYX�hc
ghm3

	�XYjYCcd]b[�U�[YbYfUC�aUh?YaUh]WUC�WiChifY�]b�ghiXYbhg4
	�UWei]g]h]cb�Vm�ghiXYbhg�cZ�U�k]XY�fUb[Y�cZ�aUh?YaUh]WUC�_bckCYX[Y��g_]CCg�UbX�UV]C]h]Yg

_cj4
	�XYjYCcdaYbh�cZ�ghiXYbhg��UV]C]hm�Zcf�]bXiWh]jY�UbX�XYXiWh]jY�h?]b_]b[

UCcb[�k]h?�h?Y�XYjYCcdaYbh�cZ�aUh?YaUh]WUC�]bhi]h]cb4
	�h?Y�UV]C]hm�cZ�ghiXYbhg�hc�XYjYCcd�g_]CCg�Zcf�]bXYdYbXYbh�ghiXm�cZ�YXiWUh]cbUC�UbX�gW]Ybh]Z]W

C]hYfUhifY�WcbhU]b]b[�aUh?YaUh]WUC�]bZcfaUh]cb�UbX�fYgiChg4
	�dfYdUfUh]cb�cZ�ghiXYbhg�Zcf�UWh]j]h]Yg�]b�UWWcfXUbWY�k]h?�h?Y�eiUC]Z]WUh]cb�W?UfUWhYf]gh]Wg

VUW?YCcf�g�XY[fYY�]b�h?]g�Z]YCX��]bWCiX]b[�h?Y�XYjYCcdaYbh�cZ�g_]CCg�hc�igY�aUghYfYX�
aUh?YaUh]WUC�aYh?cXg�]b�dfcZYgg]cbUC�UWh]j]h]Yg'

	�hfU]b]b[�cZ�?][?Cm�eiUC]Z]YX�dYfgcbbYC�]b�XYaUbX�]b�h?Y�X][]hUC�Ybj]fcbaYbh
hifViCYbWY�UbX�?][?�hYW?bcCc[]WUC�f]g_g�cZ�h?Y�acXYfb�X][]hUC�YWcbcam'

Kc�h?Y�aU]b�cbYghUg_gaUghYf]b[�h?Y�X]gW]dC]bY��DUh?YaUh]WUC�8bUCmg]g��g?ciCX�VY�Uhhf]VihYX�hc
ghm3

	�ghiXYbhg�aUghYf�h?Y�VUg]W�WcbWYdhg�UbX�aYh?cXg�h?Uh�Zcfa�[YbYfUC�aUh?YaUh]WUC
hYW?b]WUC�hfU]b]b[�bYWYggUfm�Zcf�h?Y�giWWYggZiC�gcCih]cb�cZ�UddC]YX�dfcVCYag4

	�h?Y�ZcfaUh]cb�cZ�h?Y�fYei]fYX�gYh�cZ�WcadYhYbW]Yg�]b�h?Y�ghiXYbh�h?Uh�WcffYgdcbX�hc�?]g
X]fYWh]cb�cZ�hfU]b]b[�UbX�Ybgif]b[�]hg�WcadYh]h]jYbYgg�]b�h?Y�CUVcf�aUf_Yh'

KfU]b]b[�]b�h?Y�X]gW]dC]bY��DUh?YaUh]WUC�8bUCmg]g��]g�U]aYX�Uh�XYjYCcd]b[�h?Y�ZcCCck]b[�WcadYhYbW]Yg�]b�
ghiXYbhg�]b�UWWcfXUbWY�k]h?�=YXYfUC�JhUhY��XiWUh]cbUC�JhUbXUfX�,1'),')
�"VUW?YCcf�g�XY[fYY�CYjYC#�]b�h?Y�
Z]YCX�cZ�hfU]b]b[�,1'),')
��Wcbca]Wg��UddfcjYX�Vm�cfXYf�cZ�h?Y�D]b]ghfm�cZ��XiWUh]cb�UbX�JW]YbWY�cZ�Iigg]U�
XUhYX�
+')1'+)+)�Ec'�2.-�"Ug�UaYbXYX�UbX�giddCYaYbhYX�cb�EcjYaVYf�+/��+)+)#3

5ZOP�LYO�YLXP�ZQ�NZX>PBPYNTPA �YOTNLBZ@A�ZQ�LNSTPaPXPYB�ZQ�NZX>�
EPYATZYA

LB	
'�:UdUVCY�cZ�gYUfW?]b[��Wf]h]WUCCm�
UbUCmn]b[�UbX�gmbh?Yg]n]b[�]bZcfaUh]cb��
UddCm]b[�U�gmghYaUh]W�UddfcUW?�hc�gcCj]b[�
Ugg][bYX�hUg_g

#LB	
'
'�8bUCmnYg�h?Y�hUg_��]XYbh]Zm]b[�]hg�
VUg]W�WcadcbYbhg
#LB	
'+'�JYUfW?Yg��Wf]h]WUCCm�YjUCiUhYg��
[YbYfUC]nYg��gmghYaUh]nYg�UbX�fUb_g�h?Y�
]bZcfaUh]cb�fYei]fYX�hc�gcCjY�h?Y�
Ugg][bYX�hUg_
#LB	
','�:cbg]XYfg�UbX�dfcdcgYg�fUh]cbUC�
cdh]cbg�Zcf�gcCj]b[�U�[]jYb�dfcVCYa�
ig]b[�U�gmghYag�UddfcUW?��Wf]h]WUCCm�
YjUCiUhYg�h?Y]f�UXjUbhU[Yg�UbX�
X]gUXjUbhU[Yg


	�ESP�>WLNP�ZQ�BSP�OTANT>WTYP�TY�BSP�AB@CNBC@P�ZQ�BSP�POCNLBTZYLW�>@ZR@LX

K?Y�X]gW]dC]bY�VYCcb[g�hc�h?Y�WcadiCgcfm�dUfh�cZ�VCcW_�9
3�DcXiCY�xDUh?YaUh]WUC�UbX�
bUhifUC�gW]YbWY�X]gW]dC]bYgy'

-



K?Y�X]gW]dC]bY�]g�VUgYX�cb�h?Y�ZcCCck]b[�WcadCYhYX�X]gW]dC]bY3
	�C]bYUf�UC[YVfU'

K?Y�X]gW]dC]bY��DUh?YaUh]WUC�8bUCmg]g��]g�Cc[]WUCCm�WcbbYWhYX�k]h?�h?Y�ZcCCck]b[�X]gW]dC]bYg3�#b�
h?Y�aUbXUhcfm�dUfh3

	�YWcbcaYhf]Wg4
	�YWcbca]W�h?Ycfm4
	�YWcbca]W�ghUh]gh]Wg4
	�f]g_�UggYggaYbh�UbX�UbUCmg]g'

#b�h?Y�dUfh�ZcfaYX�Vm�h?Y�dUfh]W]dUbhg�cZ�YXiWUh]cbUC�fYCUh]cbg3
	 Z]bUbW]UC�UbUCmg]g4
	�Vig]bYgg�dCUbb]b['

�	�DB@CNBC@P�LYO�NZYBPYB�ZQ�BSP�OTANT>WTYP

K?Y�hchUC�kcf_CcUX�cZ�h?Y�WcifgY�]g�-�WfYX]h�ib]hg�	�
--�?cifg'

�	)	�Ed>PA�ZQ�LNLOPXTN�bZ@V�LYO�WLMZ@�TYBPYATBd

�	)	)	�8CWW�BTXP�POCNLBTZY

BCLYBTBd
SZC@A>'> Ed>P�ZQ�LNLOPXTN�bZ@V DPXPABP@�


5WLAA@ZZX�WPAAZYA 0+ 0+

#bWCiX]b[3

CYWhifYg 
1 
1

'

JYa]bUfg(dfUWh]WUC�WCUggYg .- .-
+'

CUVcfUhcfm�YlYfW]gYg 	 	

�YOP>PYOPYB�bZ@V 0+ 0+

�YBP@TX�LAAPAAXPYB

YlUa � �

EZBLW 
-- 
--

�	)	
	�AL@B�BTXP�LYO�>L@B�BTXP�POCNLBTZY

BCLYBTBd
SZC@A>'> Ed>P�ZQ�LNLOPXTN�bZ@V DPXPABP@�


5WLAA@ZZX�WPAAZYA ,/ ,/

#bWCiX]b[3

.



CYWhifYg 1 1

'

JYa]bUfg(dfUWh]WUC�WCUggYg +1 +1
+'

CUVcfUhcfm�YlYfW]gYg 	 	
,'

�YOP>PYOPYB�bZ@V 
)1 
)1

�YBP@TX�LAAPAAXPYB

YlUa � �

EZBLW 
-- 
--

�	
	�ESPXLBTN�>WLY�QZ@�ABCOdTYR�BSP�OTANT>WTYP

GCUWYX�]b�8ddYbX]l�
�hc�h?Y�kcf_�dfc[fUa'

�	�	�5ZYBPYBA�ZQ�OTANT>WTYP�APNBTZYA
�YB@ZOCNBTZY

JiVAYWh��cVAYWh]jYg�UbX�WcbhYbh�cZ�h?Y�X]gW]dC]bY'�DU]b�ghU[Yg�cZ�XYjYCcdaYbh�cZ�h?Y�X]gW]dC]bY'�
JhfiWhifY�cZ�h?Y�WcifgY��]hg�dCUWY�UbX�fcCY�]b�h?Y�dfYdUfUh]cb�cZ�U�VUW?YCcf��WcbbYWh]cb�k]h?�ch?Yf�X]gW]dC]bYg'

DPNBTZY�)	�6TQQP@PYBTLW�NLWNCWCA�ZQ�QCYNBTZYA�ZQ�ZYP�aL@TLMWP
EZ>TN�)	EiaYf]WUC�gYeiYbWY'�C]a]h�cZ�U�biaYf]WUC�gYeiYbWY�UbX�]hg�dfcdYfh]Yg'�

=ibWh]cb'�GCchh]b[�ZibWh]cb�[fUd?g'�C]a]h�cZ�U�ZibWh]cb'�9Ug]W�h?YcfYag�cb�ZibWh]cb�
C]a]hg'�K?Y�Z]fgh�UbX�gYWcbX�fYaUf_UVCY�C]a]hg'�:cadUf]gcb�cZ�]bZ]b]hYCm�gaUCC�UbX�
]bZ]b]hYCm�CUf[Y�eiUbh]h]Yg'��ei]jUCYbh�]bZ]b]hYCm�gaUCC�eiUbh]h]Yg'

EZ>TN�
	:cbh]bi]hm�cZ�ZibWh]cbg�Uh�U�dc]bh�UbX�cb�Ub�]bhYfjUC��Gc]bhg�cZ�X]gWcbh]bi]hm�cZ�U�ZibWh]cb��
h?Y]f�WCUgg]Z]WUh]cb'�8gmadhchYg�cZ�h?Y�ZibWh]cb�[fUd?��h?Y]f�WCUgg]Z]WUh]cb'

EZ>TN��	;Yf]jUh]jY�cZ�U�ZibWh]cb'�>YcaYhf]W�UbX�d?mg]WUC�aYUb]b[�cZ�h?Y�XYf]jUh]jY'�
IiCYg�cZ�X]ZZYfYbh]Uh]cb�UbX�ZcfaiCUg�Zcf�WUCWiCUh]b[�XYf]jUh]jYg'�KUVCY�cZ�XYf]jUh]jYg�cZ�
VUg]W�YCYaYbhUfm�ZibWh]cbg'�:UCWiCUh]cb�cZ�XYf]jUh]jYg�cZ�ZibWh]cbg�XYZ]bYX�]b�X]ZZYfYbh�
kUmg'

;]ZZYfYbh]UC'�;Yf]jUh]jYg�UbX�X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'�8ddfcl]aUhY�
WUCWiCUh]cbg�ig]b[�X]ZZYfYbh]UCg'

EZ>TN�,	C�?sd]hUC�g�fiCY'�KUmCcf�g�ZcfaiCU'�LbWYfhU]bhm�X]gWCcgifY'�dYfgcbUC�hmdY'�
�ldUbg]cb�cZ�h?Y�VUg]W�YCYaYbhUfm�ZibWh]cbg�ig]b[�h?Y�KUmCcf�ZcfaiCU'�8ddfcl]aUhY�
WUCWiCUh]cbg�ig]b[�h?Y�KUmCcf�ZcfaiCU'

EZ>TN�-	=ibXUaYbhUC�h?YcfYag�cZ�X]ZZYfYbh]UC�WUCWiCig'�Dcbchcb]W]hm�cZ�ZibWh]cbg�h]cbg��
YlhfYaU�EYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�acbchcb]W]hm��CcWUC�YlhfYaia'�JhiXm�cZ�
WcbjYl]hm�cZ�h?Y�[fUd?�cZ�U�ZibWh]cb'�#bZCYWh]cb�dc]bhg�cZ�h?Y�[fUd?�cZ�U�ZibWh]cb'

>YbYfUC�gW?YaY�cZ�ghiXm]b[�U�ZibWh]cb�UbX�WcbghfiWh]b[�]hg�[fUd?'�GfcdYfh]Yg�cZ�ZibWh]cbg�
Wcbh]bicig�cb�U�gY[aYbh'�K?Y�[fYUhYgh�UbX�CYUgh�jUCiYg���cZ�U�ZibWh]cb�cb�U�gY[aYbh'

DPNBTZY�
	�6TQQP@PYBTLW�NLWNCWCA�ZQ�QCYNBTZYA�ZQ�APaP@LW�aL@TLMWPA

EZ>TN�)	=ibWh]cbg�cZ�gYjYfUC�jUf]UVCYg'�CYjYC�C]bYg�UbX�gifZUWYg'�GUfh]WiCUf�XYf]jUh]jYg'�
kUhYf'�KchUC�X]ZZYfYbh]UC'�;Yf]jUh]jYg�cZ�U�WcadCYl�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg'

/



bm_?'�GUfh]UC�XYf]jUh]jYg�UbX�X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'�JW?kUfhn�g�h?YcfYa'
EZ>TN�
	;]fYWh]cbUC�XYf]jUh]jY'�>fUX]Ybh'�KUb[Ybh�hc�WifjY'�KUb[Ybh�dCUbY�UbX�

bcfaUC�hc�h?Y�gifZUWY'�KUmCcf�ZcfaiCU'��lhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg'�
EYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�Ub�YlhfYaia'

DPNBTZY��	��YBPR@LW�NLWNCWCA

EZ>TN�)	8bh]XYf]jUh]jY'�K?YcfYa�cZ�Yl]ghYbWY�cZ�h?Y�]bXYZ]b]hY�]bhY[fUC'�Ecb	�
XYZ]b]hY�]bhY[fUC�UbX�]hg�dfcdYfh]Yg'�KUVCY�cZ�]bhY[fUCg�cZ�VUg]W�YCYaYbhUfm�ZibWh]cbg'�
;]fYWh�]bhY[fUh]cb�aYh?cX'
DYh?cXg�cZ�]bhY[fUh]cb�ig]b[�jUf]UVCY�fYdCUWYaYbh��Vf]b[]b[�ibXYf�h?Y�X]ZZYfYbh]UC�
g][b'�DYh?cX�cZ�]bhY[fUh]cb�Vm�dUfhg'
#bhY[fUh]cb�cZ�fUh]cbUC�ZfUWh]cbg��]bhY[fUh]cb�cZ�gcaY�hmdYg�cZ�]ffUh]cbUC�UbX�
hf][cbcaYhf]W�ZibWh]cbg'

EZ>TN�
	GfcVCYag�CYUX]b[�hc�h?Y�WcbWYdh�cZ�U�XYZ]b]hY�]bhY[fUC'�;YZ]b]hY�]bhY[fUC��
]hg�dfcdYfh]Yg'�#bhY[fUV]C]hm�WcbX]h]cbg'�#bhY[fUC�k]h?�jUf]UVCY�]bhY[fUh]cb�C]a]h'�EYkhcb	
CY]Vb]n�ZcfaiCU'�:?Ub[Y�cZ�jUf]UVCY�]b�U�XYZ]b]hY�]bhY[fUC'

8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�]b�[YcaYhfm�UbX�aYW?Ub]Wg�"WUCWiCUh]cb�cZ�UfYUg�cZ�
dCUbY�Z][ifYg��CYb[h?�cZ�WifjYg��jcCiaYg'

EZ>TN��	#adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�gYWcbX�_]bX�"cjYf�]bZ]b]hY�gdUWY#�
?cffcf��Zfca�ibVcibXYX�ZibWh]cbg�cb�U�Z]b]hY�]bhYfjUC#��h?Y]f�dfcdYfh]Yg'

EZ>TN�,	GfcVCYag�CYUX]b[�hc�aiCh]dCY�]bhY[fUCg'�;ciVCY�UbX�hf]dCY�]bhY[fUCg��h?Y]f�
dfcdYfh]Yg'�IiCYg�Zcf�WUCWiCUh]b[�XciVCY�]bhY[fUCg'

�	,	�EZ>TNA�ZQ�>@LNBTNLW�NWLAAPA�TY�BSP�OTANT>WTYP
�!LBSPXLBTNLW�3YLWdATA�

�	,	)	�8CWW�BTXP�POCNLBTZY

Ec'
d(d

EZ>TN�ZQ�BSP�WPAAZY


 DPNBTZY�)	�7WPXPYBA�ZQ�XLBSPXLBTNLW�LYLWdATA	
EiaYf]WUC�gYeiYbWY'�C]a]h�cZ�U�biaYf]WUC�gYeiYbWY�UbX�]hg�dfcdYfh]Yg'�IiCYg�
Zcf�C]a]h�hfUbg]h]cb'�=ibWh]cb'�C]a]h�cZ�U�ZibWh]cb'�K?YcfYag�cb�C]a]hg�cZ�U�
ZibWh]cb'�K?Y�Z]fgh�UbX�gYWcbX�fYaUf_UVCY�C]a]hg'

+ :cadUf]gcb�cZ�]bZ]b]hYCm�gaUCC�UbX�]bZ]b]hYCm�CUf[Y�eiUbh]h]Yg'��ei]jUCYbh�
]bZ]b]hYCm�gaUCC�eiUbh]h]Yg'

, ;]gWCcgifY�cZ�ibWYfhU]bh]Yg�cZ�jUf]cig�hmdYg
- :cbh]bi]hm�cZ�ZibWh]cbg�Uh�U�dc]bh�UbX�cb�Ub�]bhYfjUC'�FbY	g]XYX�C]a]hg'�Gc]bhg�cZ�X]gWcbh]bi]hm�cZ�

U�ZibWh]cb'��lUadCYg�cZ�dfcVCYa�gcCj]b[
. ;Yf]jUh]jY�cZ�U�ZibWh]cb'�IiCYg�cZ�X]ZZYfYbh]Uh]cb�UbX�ZcfaiCUg�Zcf�WUCWiCUh]b[�

XYf]jUh]jYg'�;]ZZYfYbh]Uh]cb�hYW?b]eiY
/ ;]ZZYfYbh]Uh]cb�cZ�]bjYfgY�ZibWh]cbg��ZibWh]cbg�[]jYb�]adC]W]hCm��dUfUaYhf]WUCCm��

Cc[Uf]h?a]W�X]ZZYfYbh]Uh]cb
0 ;]ZZYfYbh]UC'�>YcaYhf]WUC�aYUb]b[�cZ�X]ZZYfYbh]UC'�;Yf]jUh]jYg�UbX�X]ZZYfYbh]UCg�

cZ�?][?Yf�cfXYfg'�8ddfcl]aUhY�WUCWiCUh]cbg�ig]b[�X]ZZYfYbh]UCg'
1 C�?sd]hUC�g�fiCY'�KUmCcf�g�ZcfaiCU'��ldUbg]cbg�cZ�h?Y�VUg]W�YCYaYbhUfm�ZibWh]cbg�UWWcfX]b[�

hc�h?Y�DUWCUif]b�ZcfaiCU'
2 8ddfcl]aUhY�WUCWiCUh]cbg�ig]b[�KUmCcf�g�ZcfaiCU'

) :cadCYhY�YldCcfUh]cb�cZ�ZibWh]cbg�UbX�dCchh]b['

0





 :cadCYhY�JhiXm�cZ�=ibWh]cbg�UbX�GCchh]b[�>fUd?g�"Wcbh]biYX#�KYgh�
 
�Uh�h?Y�JYa]bUf�cb�=ibWh]cbg�cZ�FbY�MUf]UVCY


+ DPNBTZY�
	�8CYNBTZYA�ZQ�APaP@LW�aL@TLMWPA	CYjYC�C]bYg�UbX�gifZUWYg'�GUfh	�
XYf]jUh]jYg�UbX�Z]fgh	cfXYf�X]ZZYfYbh]UC'


, KchUC�X]ZZYfYbh]UC'�;Yf]jUh]jYg�cZ�U�Wcadcg]hY�ZibWh]cb'�;Yf]jUh]jY�cZ�U�ZibWh]cb�[]jYb�
]adC]W]hCm'�GUfh]UC�XYf]jUh]jYg�UbX�X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'�JW?kUfhn�g�h?YcfYa'


- ;]fYWh]cbUC�XYf]jUh]jY'�>fUX]Ybh'

. �lhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg'�EYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�Ub�

YlhfYaia'

/ KYgh� +�Uh�h?Y�JYa]bUf�cb�=ibWh]cbg�cZ�JYjYfUC�MUf]UVCYg

0 DPNBTZY��	��YBPR@LW�NLWNCWCA

8bh]XYf]jUh]jY'�#bXYZ]b]hY�]bhY[fUC�UbX�]hg�dfcdYfh]Yg'�DYh?cX�cZ�X]fYWh�
]bhY[fUh]cb'


1 #bhY[fUh]cb�Vm�aYUbg�cZ�jUf]UVCY�giVgh]hih]cb��Vf]b[]b[�ibXYf�h?Y�X]ZZYfYbh]UC�
g][b'�DYh?cX�cZ�]bhY[fUh]cb�Vm�dUfhg


2 #bhY[fUh]cb�cZ�fUh]cbUC�ZfUWh]cbg��]bhY[fUh]cb�cZ�gcaY�hmdYg�cZ�]ffUh]cbUC�
ZibWh]cbg

+) #bhY[fUh]cb�cZ�hf][cbcaYhf]W�ZibWh]cbg'
+
 :UCWiCUh]cb�cZ�XYZ]b]hY�]bhY[fUCg�ig]b[�h?Y�EYkhcb	CY]Vb]n�ZcfaiCU'�:?Ub[Y�cZ�

jUf]UVCY�UbX�]bhY[fUh]cb�Vm�dUfhg�]b�U�XYZ]b]hY�]bhY[fUC'
++ 8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�]b�[YcaYhfm�UbX�aYW?Ub]Wg�"WUCWiCUh]cb�cZ�UfYUg�cZ�

dCUbY�Z][ifYg��CYb[h?�cZ�U�WifjY#'
+, 8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�]b�[YcaYhfm�UbX�aYW?Ub]Wg�"WUCWiCUh]cb�cZ�

jcCiaYg��gifZUWY�UfYUg#'
+- #adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�gYWcbX�_]bX��h?Y]f�WUCWiCUh]cb'
+. GfcVCYag�CYUX]b[�hc�aiCh]dCY�]bhY[fUCg'�:UCWiCUh]cb�cZ�XciVCY�]bhY[fUCg�Vm�fYXiW]b[�

h?Ya�hc�fYdYUhYX�cbYg'�GfcVCYag�cb�W?Ub[]b[�h?Y�cfXYf�cZ�]bhY[fUh]cb�]b�U�XciVCY�
]bhY[fUC

+/ >YcaYhf]WUC�UbX�d?mg]WUC�UddC]WUh]cbg�cZ�aiCh]dCY�]bhY[fUCg��WUCWiCUh]cb�YlUadCYg'

+0 :cbhfcC�hYgh]b[�Zcf�h?Y�WcifgY'

�	,	
	�8CWW�BTXP�LYO�>L@B�BTXP�POCNLBTZY

#hYa�Ec' EZ>TN�ZQ�BSP�WPAAZY


 DPNBTZY�)	�7WPXPYBA�ZQ�XLBSPXLBTNLW�LYLWdATA	
GfcVCYag�cb�WUCWiCUh]b[�h?Y�C]a]hg�cZ�biaYf]WUC�gYeiYbWYg�UbX�ZibWh]cbg'

+ ;]gWCcgifY�cZ�ibWYfhU]bh]Yg�cZ�jUf]cig�hmdYg
, :cbh]bi]hm�cZ�ZibWh]cbg�Uh�U�dc]bh�UbX�cb�Ub�]bhYfjUC'�FbY	g]XYX�C]a]hg'�Gc]bhg�cZ�

X]gWcbh]bi]hm�cZ�U�ZibWh]cb'
- ;Yf]jUh]jY�cZ�U�ZibWh]cb'�IiCYg�cZ�X]ZZYfYbh]Uh]cb�UbX�ZcfaiCUg�Zcf�WUCWiCUh]b[�

XYf]jUh]jYg'�;]ZZYfYbh]Uh]cb�hYW?b]eiY
. ;]ZZYfYbh]UC'�>YcaYhf]WUC�aYUb]b[�cZ�X]ZZYfYbh]UC'�;Yf]jUh]jYg�UbX�

X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'�8ddfcl]aUhY�WUCWiCUh]cbg�ig]b[�X]ZZYfYbh]UCg'

/ C�?sd]hUC�g�fiCY'�KUmCcf�g�ZcfaiCU'��ldUbg]cbg�cZ�h?Y�VUg]W�YCYaYbhUfm�
ZibWh]cbg�Vm�DUWCUif]b�g�ZcfaiCU'

0 :cadCYhY�YldCcfUh]cb�cZ�ZibWh]cbg�UbX�dCchh]b['

1



1 8CYNBTZYA�ZQ�APaP@LW�aL@TLMWPA	GUfh]UC�XYf]jUh]jYg'�;Yf]jUh]jY�k]h?�fYgdYWh�hc�
X]fYWh]cb'�>fUX]Ybh'

2 �lhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg'�EYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�
Zcf�Ub�YlhfYaia'


) �YBPR@LW�NLWNCWCA	8bh]XYf]jUh]jY'�#bXYZ]b]hY�]bhY[fUC�UbX�]hg�hjU'�;]fYWh�
]bhY[fUh]cb�aYh?cX'



 MUf]cig�]bhY[fUh]cb�aYh?cXg'

+ 8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�]b�[YcaYhfm�UbX�aYW?Ub]Wg'

, #adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�gYWcbX�_]bX��h?Y]f�WUCWiCUh]cb'

- :UCWiCUh]cb�cZ�XciVCY�]bhY[fUCg�Vm�fYXiWh]cb�hc�]hYfUhYX�cbYg'�>YcaYhf]WUC�UbX�

d?mg]WUC�UddC]WUh]cbg�cZ�aiCh]dCY�]bhY[fUCg'
:cbhfcC�hYgh]b[

,	�7OCNLBTZYLW��XPBSZOZWZRTNLW�LYO�TYQZ@XLBTZYLW�AC>>Z@B

,	)	�CPRCWLBZ@d�OZNCXPYBA�LYO�9#DEA

'�=YXYfUC�JhUhY��XiWUh]cbUC�JhUbXUfX�,1'),')
'�,1'),')
��Wcbca]Wg'�8ddfcjYX�Vm�h?Y�cfXYf�cZ�h?Y�D]b]ghfm�cZ��XiWUh]cb�UbX�JW]YbWY�cZ�Iigg]U�XUhYX


+')1'+)+)�Ec'�2.-'
+'�8WUXYa]W�Wiff]WiCia�Zcf�h?Y�Z]YCX�cZ�ghiXm3�,1'),')
��Wcbca]Wg'�GfcZ]CY3��Wcbca]Wg�

cZ�cf[Ub]nUh]cbg�UbX�YbhYfdf]gYg'�=cfa�cZ�ghiXm�v�ZiCC	h]aY'�+)+,'
,'�8WUXYa]W�Wiff]WiCia�Zcf�h?Y�Z]YCX�cZ�ghiXm3�,1'),')
��Wcbca]Wg'�GfcZ]CY3��Wcbca]Wg�cZ�

cf[Ub]nUh]cbg�UbX�YbhYfdf]gYg'�=cfa�cZ�ghiXm�v�ZiCC	h]aY�UbX�dUfh	h]aY'�+)+,'
-'�;YWfYY�cZ�h?Y�GfYg]XYbh�cZ�h?Y�Iigg]Ub�=YXYfUh]cb�cZ�)
'
+'+)
/�Ec'�/-+�xJhfUhY[]Yg�Zcf�gW]Ybh]Z]W�UbX�

hYW?bcCc[]WUC�XYjYCcdaYbh�cZ�h?Y�Iigg]Ub�=YXYfUh]cby'
.'�FfXYf�cZ�h?Y�D]b]ghfm�cZ��XiWUh]cb�UbX�JW]YbWY�cZ�h?Y�Iigg]Ub�=YXYfUh]cb�XUhYX�8i[igh�+,��

+)
0�Ec'�1
/�xFb�UddfcjUC�cZ�h?Y�GfcWYXifY�Zcf�h?Y�UddC]WUh]cb�Vm�cf[Ub]nUh]cbg�WUffm]b[�
cih�YXiWUh]cbUC�UWh]j]h]Yg�cZ�YCYWhfcb]W�CYUfb]b[��X]ghUbWY�YXiWUh]cbUC�hYW?bcCc[]Yg�]b�h?Y�
]adCYaYbhUh]cb�cZ�YXiWUh]cbUC�dfc[fUag'y

,	
	�!LTY�WTBP@LBC@P

'�=]W?hYb?cCn�>'D'�=ibXUaYbhUCg�cZ�DUh?YaUh]WUC�8bUCmg]g3�hYlhVcc_�Zcf�ib]jYfg]h]Yg��
.h?�YX'��fYdf]bhYX'�

Jh'�GYhYfgVif[��CUb'�+)+,'�GUfh�
'�---�d'
+'�=]W?hYb?cCn�>'D'�=ibXUaYbhUCg�cZ�DUh?YaUh]WUC�8bUCmg]g3�hYlhVcc_�Zcf�ib]jYfg]h]Yg��
-h?�YX'��fYdf]bhYX'�

Jh'�GYhYfgVif[��CUb'�+)+,'�GUfh�+'�-/-�d'
,'�BiXfmUjhgYj�C';'�9f]YZ�WcifgY�cZ�aUh?YaUh]WUC�UbUCmg]g'�M'
'�;]ZZYfYbh]UC�UbX�]bhY[fUC�

WUCWiCig�cZ�ZibWh]cbg�cZ�cbY�jUf]UVCY'�JYf]Yg3�KYlhVcc_�R�CYWhfcb]W�fYgcifWYS3�hYlhVcc_'�	�
�CYWhfcb]W�XUhU'�	�DcgWck3�=]naUhC]h��+)
.'�	�---�d'�R8WWYgg�acXY3�LIC3�?hhdg3((
Y'CUbVcc_'Wca(Vcc_(0
22-�	�K]hCY�Zfca�h?Y�gWfYYb'S

,	�	�8C@BSP@�@PLOTYR


'�G]g_ibcj�E'�J'�;]ZZYfYbh]UC�UbX�]bhY[fUC�WUCWiCig�Zcf�hYW?b]WUC�ib]jYfg]h]Yg'�#b�+�jcCiaYg'�
DcgWck3�#bhY[fUC�GfYgg��+))2�v�-
/��.--�d'�
1)�Wcd]Yg'

+'�QiV_cj�M'>'��CmU_?cjg_m�M'8'��DUfhmbYb_c�8'#'��D]bcghgYj�M'9'��Gig?_Uf��'8'�:cifgY�cZ�
DUh?YaUh]Wg�Zcf�hYW?b]WUC�?][?Yf�YXiWUh]cbUC�]bgh]hih]cbg'�GUfhg�
	-'�DcgWck3�D>#DF��+)
+'�-))�
Wcd]Yg'

2



,'�8�9f]YZ�:cifgY�]b�?][?Yf�DUh?YaUh]Wg�R�CYWhfcb]W�fYgcifWYS3�hYlhVcc_'�	��CYWhfcb]W�
XUhU'�	�DcgWck3�;Ug?_cj�]�B��+)
0'�	�.
)�d'�R8WWYgg�acXY3�LIC3�?hhdg3((
Y'CUbVcc_'Wca(Vcc_(2,.++'�	�K]hCY�Zfca�h?Y�gWfYYb'S

-'�9i[fcj�PU'J'��E]_cCg_m�J'D'�?][?Yf�DUh?YaUh]Wg3�hYlhVcc_�Zcf�ib]jYfg]h]Yg�]b�,�jcCiaYg'�DcgWck3�;fcZU��
+))2'
.'�#bhY[fUC�WUCWiCig�cZ�ZibWh]cbg�cZ�cbY�UbX�gYjYfUC�jUf]UVCYg'�=]YCX�h?Ycfm3�aYh?cXcCc[]WUC�

]bghfiWh]cbg�UbX�jUf]Ubhg�cZ�WUCWiCUh]cb�UbX�[fUd?]W�kcf_g�((�9cXibcj�D'8'��9cfcX]bU�
J'#'��Gc_UnYYj�M'M'��KYig?�9'C'��K_UW?Yb_c�F'#'�D'3�DJKL��D8D#���+))2'

/'�DUh?YaUh]WUC�UbUCmg]g'�C]a]h�h?Ycfm�UbX�X]ZZYfYbh]UC�WUCWiCig3�VUg]W�df]bW]dCYg�cZ�h?Y�h?Ycfm��
[i]XYC]bYg�UbX�jUf]Ubhg�cZ�WUCWiCUh]cb�UbX�[fUd?]W�kcf_g�((�9cXibcj�D'8'��9cfcX]bU�J'#'��
Bcfch_cjU�E'E'��K_UW?Yb_c�F'#'�DcgWck3�DcgWck�JhUhY�KYW?b]WUC�Lb]jYfg]hm��D8D#���+))2'

0'
,	,	�7WPNB@ZYTN�POCNLBTZYLW�@PAZC@NPA

:cbXiWh]b[�WCUggYg�UbX�UggYggaYbhg�]g�dcgg]VCY�]b�U�fYachY�ZcfaUh�ig]b[�h?Y�
ib]jYfg]hm�g�X]ghUbWY�CYUfb]b[�gmghYa�"CDJ#�VUgYX�cb�YCYWhfcb]W�YXiWUh]cbUC�fYgcifWYg�
"��I#�XYjYCcdYX�Vm�h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg�Zcf�UCC�gYWh]cbg�cZ�h?Y�dfc[fUa3'

�CYaYbhg�cZ�DUh?YaUh]WUC�
8bUCmg]g

?hhdg3((cbC]bY'acgdcCmhYW?'fi(CcWUC(Wfk(WcifgY'd?d7]X5,
,

#bhY[fUC�WUCWiCig�cZ�
ZibWh]cbg�cZ�cbY�jUf]UVCY

?hhdg3((cbC]bY'acgdcCmhYW?'fi(CcWUC(Wfk(WcifgY'd?d7]X5,01


;]ZZYfYbh]UC�WUCWiCig�cZ�
ZibWh]cbg�cZ�gYjYfUC�
jUf]UVCYg

?hhdg3((cbC]bY'acgdcCmhYW?'fi(CcWUC(Wfk(WcifgY'd?d7]X5,,/+

8XX]h]cbUC�:?UdhYfg�]b�
DUh?YaUh]WUC�8bUCmg]g

?hhdg3((cbC]bY'acgdcCmhYW?'fi(WcifgY(j]Yk'd?d7]X5,.2+

K?Y�XYjYCcdYX�YCYWhfcb]W�YXiWUh]cbUC�fYgcifWYg�]bWCiXY�hfU]b]b[�UbX�Z]bUC�hYghg'
K?Y�dfcWYXifY�Zcf�WUffm]b[�cih�kcf_�]b�U�fYachY�ZcfaUh�]g�YghUVC]g?YX�Vm�gYdUfUhY�cfXYfg�cZ�h?Y�
M]WY	IYWhcf�Zcf�8WUXYa]W�8ZZU]fg�UbX(cf�h?Y�:YbhYf�Zcf��XiWUh]cbUC�UbX�DYh?cXcCc[]WUC�Ncf_'

�UW?�ghiXYbh�]g�dfcj]XYX�k]h?�]bX]j]XiUC�ibC]a]hYX�UWWYgg�hc�h?Y�YCYWhfcb]W�C]VfUfm�cZ�
DcgWck�GcCmhYW?b]W�Lb]jYfg]hm
?hhdg3((cbC]bY'acgdcCmhYW?'fi(WcifgY(j]Yk'd?d7]X50/+
q]cb5
�'
#bhYfbYh�fYgcifWYg�]bWCiXY�YXiWUh]cbUC�UbX�aYh?cXcCc[]WUC�aUhYf]UCg�]b�YCYWhfcb]W�Zcfa��dfYgYbhYX�
cb�h?Y�kYVg]hY�acgdcCmhYW?'fi�]b�h?Y�gYWh]cb3�x:YbhYf�Zcf�DUh?YaUh]WUC��XiWUh]cby
"?hhd3((acgdcCmhYW?'fi(]bXYl'd?d7]X5--1/���
?hhd3((acgdcCmhYW?'fi(]bXYl'd?d7]X5.1++�#4
LgYZiC�YXiWUh]cbUC��aYh?cXcCc[]WUC�UbX�]bZcfaUh]cbUC�aUhYf]UCg�UfY�dfYgYbhYX�cb�h?Y�kYVg]hYg3

?hhd3((YldcbYbhU'fi��?hhd3((YekcfCX']dabYh'fi(fi(]bZc(aUh?kYVg'?ha�'
C]gh�cZ�fYgcifWYg�cZ�h?Y�]bZcfaUh]cb�UbX�hYCYWcaaib]WUh]cbg�bYhkcf_��#bhYfbYh��Zcf�aUghYf]b[�h?Y�
X]gW]dC]bY3�kkk'aUhYaUh]_UCY[_c'fi6ghiXYbhi�kkk']	YlUa'fi�'

,	-	� TNPYAPO�LYO�Q@PPWd�OTAB@TMCBPO�AZQBbL@P
APNC@TBd


)

https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/


Ec' EUaY JcZhkUfY�;YjYCcdYf
"Wcdmf][?h�?cCXYf	

VcXm#

8jU]CUV]C]hm�"C]	
C]WYbgYX��ZfYY
ZfYYCm�X]ghf]VihYX
kUbXYf]b[#

C]b_�hc�h?Y�Lb]Z]YX�IY[]ghYf�cZ�
Iigg]Ub�:cadihYf�Gfc[fUag�
UbX�;UhUVUgYg�"]Z�UjU]CUVCY#


 8ghfU
:caacb��X]h]cb

C]bil FFF
�ILJ9#K�B?	
8JK�I�

C]WYbgYX ?hhdg3((fYYghf'X][]hUC'[cj'fi(fYY�
ghf(,).01,(7gd?fUgYT]X52.-)�,/

+ DmFZZ]WY FFF��E�N
:CFL;
K�:?EFCF>#�J�

C]WYbgYX ?hhdg3((fYYghf'X][]hUC'[cj'fi(fYY�
ghf(,)
..1(7gd?fUgYT]X52-,,�0.

,	.	�!ZOP@Y�>@ZQPAATZYLW�OLBLMLAPA�LYO�TYQZ@XLBTZY�@PQP@PYNPA
PcBP@YLW�AdABPXA

 TAB�ZQ��YBP@YPB�@PAZC@NPA�LaLTWLMWP�QZ@�XLABP@TYR�BSP�OTANT>WTYP2

"LXP  TYV�BZ�@PAZC@NP 3aLTWLMTWTBd

�YQZ@XLBTZY�LYO�@PQP@PYNP�AdABPXA

8jU]CUVCY�cb�h?Y�#bhYfbYh�
k]h?cih�fYghf]Wh]cbg
bm

?hhdg3((ghUW_cjYfZCck'Wc�
a(

JhUW_�FjYfZCck

#bZcfaUh]cb�fYgcifWYg�cZ�h?Y�
:cbgiChUbhGCig�EYhkcf_ ?hhd3((kkk'WcbgiChUbh'fi 8jU]CUVCY

GcfhUC�cZ�=YXYfUC�JhUhY�
�XiWUh]cbUC�JhUbXUfXg�cZ�
?][?Yf��XiWUh]cb

?hhd3((kkk'Z[cgjc'fi' 8jU]CUVCY

7WPNB@ZYTN�WTM@L@d�AdABPXA

;cY ?hhdg3((Y'CUbVcc_'Wca( 8jU]CUVCY�cb�h?Y�#bhYfbYh�
k]h?cih�fYghf]Wh]cbg
bm

#GI�9cc_g ?hhdg3((
kkk']dfVcc_g?cd'fi(

8jU]CUVCY�cb�h?Y�#bhYfbYh�
k]h?cih�fYghf]Wh]cbg
bm

A@ZQPAATZYLW�OLBLMLAPA

;UhUVUgY�cZ�gW]Ybh]Z]W�
YCYWhfcb]W�C]VfUfm

?hhd3((kkk'YC]VfUfm'fi 8jU]CUVCY





https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/


"YC#9I8IP'IL#

NYV�cZ�JW]YbWY�:cfY�:cCCYWh]cb�]g�
U�dcCmh?YaUh]W�fYZYfYbWY�UbX�
V]VC]c[fUd?]W�WcCCYWh]cb
gW]YbhcaYhf]W�"V]VC]caYhf]W#�
XUhUVUgY

?hhd3((kYVcZgW]YbWY'Wca 8jU]CUVCY

-	�!LBP@TLW�LYO�BPNSYTNLW�AC>>Z@B�ZQ�OTANT>WTYP
K?Y�ib]jYfg]hmwg�aUhYf]UC�UbX�hYW?b]WUC�VUgY�YbgifYg�h?Y�]adCYaYbhUh]cb�cZ�UCC�

hmdYg�cZ�WCUggYg�dfcj]XYX�Zcf�Vm�h?Y�Wiff]WiCia�UbX�WcadC]Yg�k]h?�WiffYbh�gUb]hUfm�UbX�
Z]fY�gUZYhm�fiCYg�UbX�fY[iCUh]cbg'

K?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg�XcYg�bch�?UjY�]hg�ckb�WCUggfccag�UbX�igYg�
WCUggfccag�Zfca�h?Y�[YbYfUC�ib]jYfg]hm�ZibX'

#Z�bYWYggUfm��h?Y�ib]jYfg]hmwg�WcadihYf�CUVg�UfY�igYX�hc�WcbXiWh�]bhYfUWh]jY�
dfUWh]WUC�WCUggYg'

.	�!PBSZOZWZRTNLW�@PNZXXPYOLBTZYA

.	)	�!PBSZOZWZRTNLW�@PNZXXPYOLBTZYA�QZ@�BSP�BPLNSP@
ZY�BSP�Z@RLYTeLBTZY�ZQ�B@LTYTYR

=]fgh�cZ�UCC��]h�]g�bYWYggUfm�hc�XfUk�h?Y�ghiXYbhg��UhhYbh]cb�hc�h?Y�ZUWh�h?Uh�
dfUWh]WUCCm�UCC�h?Y�aUhYf]UC�h?Ym�ghiXm�XcYg�bch�fYei]fY�Ubm�gdYW]UC�"UXX]h]cbUC#�
dfYdUfUh]cb�UbX�WUb�VY�giWWYggZiCCm�ghiX]YX�]Z�h?Y�ghiXYbhg�UhhYbX�WCUggYg��Xc�h?Y]f�
?caYkcf_�cb�h]aY�UbX�igY�"]Z�bYWYggUfm#�h?Y�gmghYa�cZ�gW?YXiCYX�WcbgiChUh]cbg�Xif]b[�
YUW?�gYaYghYf'�K?Y�gYWh]cbg�]bWCiXYX�]b�h?Y�WcifgY�cZ�aUh?YaUh]WUC�UbUCmg]g�UfY�
WCUgg]WUC��Uh�h?Y�gUaY�h]aY�h?Ym�UfY�dfUWh]WUCCm�cf]YbhYX��Ug�h?Ym�UfY�k]XYCm�igYX�Zcf�
gcCj]b[�jUf]cig�_]bXg�cZ�dfcVCYag�k]h?]b�aUh?YaUh]Wg�]hgYCZ�UbX�UddC]YX�dfcVCYag'�
K?Y]f�aUghYfm�k]CC�?YCd�ghiXYbhg�hc�WcbghfiWh�cfUC�UbX�kf]hhYb�gdYYW?�Cc[]WUCCm��
fYUgcbUVCm�UbX�WCYUfCm��UbX�giWWYggZiCCm�UddCm�h?Y�UWWiaiCUhYX�_bckCYX[Y�]b�h?Y]f�
dfcZYgg]cbUC�UWh]j]h]Yg'

#h�]g�bYWYggUfm�hc�fYWcaaYbX�VUg]W�UbX�UXX]h]cbUC�C]hYfUhifY�hc�ghiXYbhg�Zfca�h?Y�jYfm�VY[]bb]b[�
cZ�WCUggYg��UbX�Uh�h?Y�YbX�cZ�h?Y�gYaYghYf�hc�dfcj]XY�U�C]gh�cZ�eiYgh]cbg�hc�dfYdUfY�Zcf�h?Y�YlUa'

8h�h?Y�Z]fgh�CYggcb�cb�h?Y�giVAYWh��]h�]g�bYWYggUfm�hc�]bZcfa�ghiXYbhg�UVcih�h?Y�hmdY�UbX�
Zcfag�cZ�WiffYbh�UbX�]bhYfaYX]UhY�UggYggaYbhg�cb�h?Y�giVAYWh��h?Y�h]a]b[�cZ�h?Y]f�]adCYaYbhUh]cb��
h?Y�WcbX]h]cbg�Zcf�UXa]gg]cb�hc�]bhYfaYX]UhY�UggYggaYbh��UbX�h?Y�hmdYg�cZ�]bhYfaYX]UhY�WcbhfcC�
igYX'

K?Y�dfYgYbhUh]cb�cZ�h?YcfYh]WUC�aUhYf]UC�g?ciCX�VY�UWWcadUb]YX�Vm�]CCighfUh]jY�
YlUadCYg��WUfYZiCCm�gYCYWhYX�Vm�h?Y�hYUW?Yf�gc�h?Uh�hYW?b]WUC�X]ZZ]WiCh]Yg�UbX�WUCWiCUh]cbg�]b�
gcCj]b[�h?Y�dfcVCYa�Xc�bch�X]ghfUWh�Zfca�h?Y�aU]b�h?]b[3�ibXYfghUbX]b[�h?Y�]XYU�UbX�YggYbWY�
cZ�h?Y�aYh?cXg�igYX'��lUadCYg�cZ�h?Y�dfUWh]WUC�UddC]WUh]cb�cZ�h?Y�YeiUh]cbg�UbX�ZcfaiCUg�
Wcbg]XYfYX�]b�WCUgg�g?ciCX�UCkUmg�VY�[]jYb'

GfUWh]WUC�WCUggYg�g?ciCX�VY�cf[Ub]nYX�Vm�h?Y�hYUW?Yf�]b�giW?�U�kUm�h?Uh�h?YfY�]g�
h]aY�Zcf�ghiXYbhg�hc�dYf]cX]WUCCm�WcadCYhY�U�g?cfh�]bXYdYbXYbh�kcf_�]b�h?Y�WCUggfcca�
hc�W?YW_�h?Y]f�Ugg]a]CUh]cb�cZ�h?Y�aUhYf]UC�dfYgYbhYX'

K?Y�hYUW?Yf�WcbXiWh]b[�dfUWh]WUC�WCUggYg�aigh�WccfX]bUhY�h?Y�YXiWUh]cbUC�UbX�
h?YaUh]W�dCUb�cZ�WCUggYg�k]h?�h?Y�CYWhifYf�UbX�igY�U�ib]Z]YX�gmghYa�cZ�bchUh]cbg'


+

http://webofscience.com/


K?Y�hYUW?Yf�g?ciCX�ghf]jY�Zcf�gmghYaUh]W��Wcbh]bicig�kcf_�cZ�ghiXYbhg�h?fci[?cih�h?Y�
gYaYghYf4�]h�]g�bYWYggUfm�hc�]XYbh]Zm�ghfcb[�ghiXYbhg�UbX�]bjcCjY�h?Ya�]b�gW]Ybh]Z]W�kcf_��]b�
dUfh]W]dUh]cb�]b�jUf]cig�_]bXg�cZ�FCmad]UXg�UbX�WcadYh]h]cbg'

K?Y�ghiXYbh�aigh�ZYYC�h?Y�hYUW?Yfwg�]bhYfYgh�]b�UW?]Yj]b[�h?Y�Z]bUC�fYgiCh3�]b�h?Y�
UWei]g]h]cb�Vm�ghiXYbhg�cZ�gcC]X�_bckCYX[Y��g_]CCg�UbX�aUghYfm�cZ�UWWiaiCUhYX�
]bZcfaUh]cb�hc�gcCjY�dfcVCYag�]b�dfcZYgg]cbUC�UWh]j]h]Yg'

.	)	)	�7OCNLBTZYLW�BPNSYZWZRTPA

:cbXiWh]b[�WCUggYg�UbX�UggYggaYbhg�]g�dcgg]VCY�]b�U�fYachY�ZcfaUh�ig]b[�h?Y�
ib]jYfg]hm�g�X]ghUbWY�CYUfb]b[�gmghYa�"CDJ#�VUgYX�cb�h?Y�XYjYCcdYX

h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg�cZ�YCYWhfcb]W�YXiWUh]cbUC�fYgcifWYg�"��I#�Zcf�UCC�gYWh]cbg�cZ�h?Y�
dfc[fUa�"gYY�gYWh]cb�-'-#'

K?Y�dfcWYXifY�Zcf�WcbXiWh]b[�kcf_�]b�U�fYachY�ZcfaUh�]g�YghUVC]g?YX�Vm�gYdUfUhY�cfXYfg�cZ�
h?Y�M]WY	IYWhcf�Zcf�8WUXYa]W�8ZZU]fg�UbX(cf�h?Y�:YbhYf�Zcf��XiWUh]cbUC�UbX�DYh?cXcCc[]WUC�Ncf_'

.	
	�!PBSZOZWZRTNLW�TYAB@CNBTZYA�QZ@�ABCOPYBA�ZY�XLABP@TYR
OTANT>WTYPA

DPNBTZY�)2�6TQQP@PYBTLW�NLWNCWCA�ZQ�QCYNBTZYA�ZQ�ZYP�aL@TLMWP
N?Yb�ghiXm]b[�X]ZZYfYbh]UC�WUCWiCig�cZ�ZibWh]cbg�cZ�cbY�jUf]UVCY��dUm�UhhYbh]cb�hc�h?Y�WcbWYdh�

cZ�h?Y�C]a]h�cZ�U�ZibWh]cb�Uh�U�dc]bh�UbX�h?Y�aYh?cXg�Zcf�WUCWiCUh]b[�]h'�K?Y�C]a]h�]g�cbY�cZ�h?Y�VUg]W�
WcbWYdhg�cZ�aUh?YaUh]WUC�UbUCmg]g'�N?Yb�WUCWiCUh]b[ UbX�h?Y�C]a]hg�cZ�h?Y�ZibWh]cb�aigh�VY�

=]fgh�cZ�UCC��hc�WCUf]Zm�h?Y�bUhifY�cZ�h?Y�ibWYfhU]bhm ����)�	�	��	�	�	��
		 '�Kc
	
	)

				 		
Kc�aUghYf�h?Y�hYW?b]eiY�cZ�gcCj]b[�dfcVCYag�cb�WUCWiCUh]b[�C]a]hg��cbY�aigh�_bck�hkc�
fYaUf_UVCY�C]a]hg��h?Y�hUVCY�cZ�Yei]jUCYbh�]bZ]b]hYg]aUCg��C�?sd]hUC�g�fiCY��jUf]cig�aYh?cXg�
cZ�X]gWCcg]b[�ibWYfhU]bh]Yg�XYdYbX]b[�cb�h?Y�hmdY�cZ�ZibWh]cb��UbX�gcCjY�U�ZU]fCm�CUf[Y�
biaVYf�cZ�dfcVCYag'

N?Yb�ghiXm]b[�hcd]Wg�XYjchYX�hc�h?Y�XYf]jUh]jY�UbX�X]ZZYfYbh]UC�cZ�U�ZibWh]cb��]h�]g�bYWYggUfm�hc�
WcadfY?YbX�h?Y]f�[YcaYhf]W�aYUb]b[��hc�ibXYfghUbX�h?Y�X]ZZYfYbWY�VYhkYYb�h?Ya�"h?Y�X]ZZYfYbh]UC�]g�h?Y�
aU]b�C]bYUf�dUfh�cZ�h?Y�]bWfYaYbh�cZ�U�ZibWh]cb#'�Bbck�Z]faCm�"C]_Y�h?Y�aiCh]dC]WUh]cb�hUVCY#�h?Y�ZcfaiCUg�
Zcf�X]ZZYfYbh]Uh]b[�h?Y�VUg]W�YCYaYbhUfm�ZibWh]cbg�UbX�h?Y�fiCYg�cZ�X]ZZYfYbh]Uh]cb�"UCC�cZ�h?Ya��cZ�WcifgY��
Vih�YgdYW]UCCm�h?Y�fiCY�Zcf�X]ZZYfYbh]Uh]b[�U�WcadCYl�ZibWh]cb#'

GUm�UhhYbh]cb�UCgc�hc�h?Y�dYWiC]Uf]h]Yg�cZ�X]ZZYfYbh]Uh]cb�cZ�ZibWh]cbg�gdYW]Z]YX�]b�
]adC]W]h�Zcfa��dUfUaYhf]WUCCm��UbX�hc�h?Y�aYh?cX�cZ�Cc[Uf]h?a]W�X]ZZYfYbh]Uh]cb'

#h�]g�bYWYggUfm�hc�WCYUfCm�_bck�UbX�VY�UVCY�hc�UddCm�h?Y�UC[cf]h?a�Zcf�ghiXm]b[�ZibWh]cbg�
UbX�WcbghfiWh]b[�[fUd?g3�XYhYfa]b]b[�VfYU_�dc]bhg�"UbX�h?Y]f�WCUgg]Z]WUh]cb#��[fUd?�UgmadhchYg�
"jYfh]WUC��cVC]eiY��?cf]ncbhUC#��bYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�h?Y�acbchcb]W]hm�cZ�U�
ZibWh]cb��h?Y�Yl]ghYbWY�cZ�U�CcWUC�YlhfYaia��]bhYfjUCg�cZ�WcbjYl]hm�UbX�WcbWUj]hm�cZ�U�ZibWh]cb��
UbX�]bZCYWh]cb�dc]bhg'

DPNBTZY�
2�6TQQP@PYBTLW�5LWNCWCA�ZQ�8CYNBTZYA�ZQ�DPaP@LW�GL@TLMWPA
N?Yb�ghiXm]b[�h?]g�gYWh]cb��dUm�UhhYbh]cb�hc�h?Y�ZUWh�h?Uh�U�ZibWh]cb�cZ�hkc�

jUf]UVCYg�?Ug�U�WCYUf�[YcaYhf]W�aYUb]b[�	�]h�]g�U�gifZUWY�]b�h?fYY	X]aYbg]cbUC�gdUWY'
#h�]g�bYWYggUfm�hc�ibXYfghUbX�h?Y�WcbWYdhg�cZ�dUfh]UC�XYf]jUh]jYg�UbX�hchUC�X]ZZYfYbh]UCg�UbX�h?Y�

dYWiC]Uf]h]Yg�cZ�h?Y]f�WUCWiCUh]cb��hc�aUghYf�h?Y�hYW?b]eiY�cZ�WUCWiCUh]b[�XYf]jUh]jYg�cZ�U�WcadCYl�ZibWh]cb

gYjYfUC�jUf]UVCYg'�#h�g?ciCX�VY�bchYX�h?Uh�Zcf�h?Y�ZibWh]cbn	n"l�m#


,



	+n
	l	m

	+n
	m	l

a]lYX�dUfh]UC�XYf]jUh]jYg�cZ�h?Y�gYWcbX�cfXYf�UfY�YeiUC�hc�YUW?�ch?Yf3 	 "K?Yc	

JW?kUfhn�g�fYabUbh#��h?Uh�]g��h?Y�cfXYf�cZ�X]ZZYfYbh]Uh]cb�XcYg�bch�aUhhYf'
=cf�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg��h?Y�fUhY�cZ�W?Ub[Y�cZ�h?Y�ZibWh]cb�]b�Ub�UfV]hfUfm�

X]fYWh]cb�]g�W?UfUWhYf]nYX�Vm�h?Y�X]fYWh]cbUC�XYf]jUh]jY��UbX�h?Y�[fYUhYgh�fUhY�cZ�W?Ub[Y�cZ�h?Y�
ZibWh]cb�k]CC�VY�]b�h?Y�X]fYWh]cb�cZ�h?Y�[fUX]Ybh�jYWhcf'

#b�h?]g�hcd]W��UhhYbh]cb�g?ciCX�VY�dU]X�hc�h?Y�bYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�h?Y�
Yl]ghYbWY�cZ�Ub�YlhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg'

DPNBTZY��2��YBPR@LW�5LWNCWCA
#b�]bhY[fUC�WUCWiCig��h?Y�dfcVCYa�gcCjYX�]g�h?Y�]bjYfgY�cZ�h?Y�cbY�Wcbg]XYfYX�]b�

X]ZZYfYbh]UC�WUCWiCig3�]h�]g�bYWYggUfm�hc�Z]bX�Zcf�U�[]jYb�ZibWh]cbZ"l#giW?
ZibWh]cb��h?Y�XYf]jUh]jY�cZ�k?]W?�kciCX�VY�YeiUC�hc�h?Y�[]jYb�cbY'�#bhY[fUh]cb�cZ�ZibWh]cbg�]g�U�
fUh?Yf�WcadCYl�gYWh]cb�cZ�aUh?YaUh]Wg��k?]W?�WUb�cbCm�VY�aUghYfYX�]Z�h?Y�ghiXYbh�xhU_Ygy�U�
giZZ]W]YbhCm�CUf[Y�biaVYf�cZ�]bhY[fUCg�cZ�X]ZZYfYbh�hmdYg'

#h�]g�bYWYggUfm�hc�?UjY�U�Z]fa�_bckCYX[Y�cZ�h?Y�hUVCY�cZ�]bhY[fUCg�cZ�h?Y�VUg]W�YCYaYbhUfm�
ZibWh]cbg��h?Y�VUg]W�aYh?cXg�cZ�]bhY[fUh]cb�"W?Ub[Y�cZ�jUf]UVCY��Vf]b[]b[�ibXYf�h?Y�X]ZZYfYbh]UC�
g][b��]bhY[fUh]cb�Vm�dUfhg��aYh?cXg�Zcf�WUCWiCUh]b[�]bhY[fUCg�cZ�fUh]cbUC�ZfUWh]cbg��cZ�X]ZZYfYbh�
hmdYg�cZ�hf][cbcaYhf]W�ZibWh]cbg#'

#h�]g�bYWYggUfm�hc�ibXYfghUbX�h?Y�ib]hm�cZ�h?Y�UddfcUW?�hc�WcbghfiWh]b[�XYZ]b]hY��aiCh]dCY�
]bhY[fUCg�v�WcbghfiWh]b[�U�WYfhU]b�]bhY[fUC�gia�UbX�dUgg]b[�hc�h?Y�C]a]h'

Bbck�h?Y�[YcaYhf]W�aYUb]b[�UbX�h?Y�VUg]W�ZcfaiCU�Zcf�WUCWiCUh]b[�XYZ]b]hY�]bhY[fUCg�
v�h?Y�EYkhcb	CY]Vb]n�ZcfaiCU��[YcaYhf]W�UbX�d?mg]WUC�UddC]WUh]cbg�cZ�XYZ]b]hY�UbX�aiCh]dCY�
]bhY[fUCg��VY�UVCY�hc�Z]bX�h?Y�UfYU�cZ���U�ZCUh�Z][ifY��h?Y�CYb[h?�cZ�U�WifjY��h?Y�jcCiaY�UbX�
gifZUWY�UfYU�cZ���VcX]Yg�cZ�fYjcCih]cb'

/	�7aLWCLBTZY�8CYO
K?Y�ZibX�cZ�UggYggaYbh�hccCg�]g�dfYgYbhYX�]b�8ddYbX]l�+�hc�h?Y�kcf_�dfc[fUa�UbX�]bWCiXYg�h?Y�ZcCCck]b[�
gYWh]cbg3


'�DYh?cXg�cZ�acb]hcf]b[�UbX�UggYgg]b[�CYUfb]b[�fYgiChg'
+'�JWUCY�UbX�Wf]hYf]U�Zcf�UggYgg]b[�CYUfb]b[�cihWcaYg'
,'��jUCiUh]cb�hccCg'
,'
'�:iffYbh�WcbhfcC'
,'+'�#bhYf]a�WYfh]Z]WUh]cb'


-



3>>PYOTc�)

)	�DCMUPNB�>WLY�ZQ�BSP�OTANT>WTYP��!LBSPXLBTNLW�LYLWdATA��TY�BSP�QTPWO�ZQ�B@LTYTYR
�0	(�	()�7NZYZXd

GfcZ]CY
7NZYZXd�ZQ�PYBP@>@TAPA�LYO�Z@RLYTeLBTZYA

"MLNSPWZ@#
8CWW�BTXP�POCNLBTZY
CPN@CTBXPYB�dPL@�
(
�'
(
,

Ed>PA�ZQ�POCNLBTZYLW�bZ@V�

TYNWCOTYR�TYOP>PYOPYB
ABCOPYBA��bZ@V�

Ed>PA�ZQ�TYOP>PYOPYB�bZ@V

DBCOPYBA

8Z@XA
NP@BTQTNLBP�

BTZYA"Z	

Y'Y
5SL>BP@ LYO�WLMZ@�TYBPYATBd�TY�SZC@A

CP�
QP�
@LB

 A'5  LM DCD �DC �	C	 �	A	 C9C �'> 7 K

DPNZYO�APXPABP@

DPNBTZY�)	�6TQQP@PYBTLW�NLWNCWCA�
ZQ�QCYNBTZYA�ZQ�ZYP�aL@TLMWP	
EiaYf]WUC�gYeiYbWY�]hm'�C]a]h�cZ�U�
biaYf]WUC�gYeiYbWY�UbX�]hg�
dfcdYfh]Yg'�IiCYg�Zcf�C]a]h�
hfUbg]h]cb'�=ibWh]cb'


'
 + 
 + + - �


.

DP
X
PA
BP
@

H
PP
V

DP
X
PA
BP
@



C]a]h�cZ�U�ZibWh]cb'�K?YcfYag�cb�C]a]hg�cZ�
U�ZibWh]cb'
�AACLYNP�ZQ�BLAVA�Md�C9C�"Z	�)�ZY�BSP�
XL��BSPXLBTN�LYLWdATA	
K?Y�Z]fgh�UbX�gYWcbX�fYaUf_UVCY�
C]a]hg'�#bZ]b]hYCm�gaUCC�UbX�
]bZ]b]hYCm�CUf[Y�eiUbh]h]Yg'�
�ei]jUCYbh�]bZ]b]hYCm�gaUCC�
eiUbh]h]Yg'�;]gWCcgifY
cZ�X]ZZYfYbh�hmdYg'


'+ + + - -

]bXYZ]b]hYCm	

:cbh]bi]hm�cZ�ZibWh]cbg�Uh�U�dc]bh�UbX�
cb�Ub�]bhYfjUC'�FbY	g]XYX�C]a]hg'�
Gc]bhg�cZ�X]gWcbh]bi]hm�cZ�U�ZibWh]cb��
h?Y]f�WCUgg]Z]WUh]cb'


', + , + + -

;Yf]jUh]jY�cZ�U�ZibWh]cb'�
>YcaYhf]WUC�UbX�aYW?Ub]WUC�
aYUb]b[�cZ�h?Y�XYf]jUh]jY'�IiCYg�cZ�
X]ZZYfYbh]Uh]cb�UbX�ZcfaiCUg�Zcf�
WUCWiCUh]b[�XYf]jUh]jYg'�KUVCY�cZ�
XYf]jUh]jYg�cZ�VUg]W�YCYaYbhUfm�
ZibWh]cbg'�;]ZZYfYbh]Uh]cb�hYW?b]eiY


'- + - - -

;]ZZYfYbh]UC'�;Yf]jUh]jYg�UbX�
X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'�
8ddfcl]aUhY�WUCWiCUh]cbg�ig]b[�
X]ZZYfYbh]UCg'


'. + . + + -

C�?sd]hUC�g�fiCY'�KUmCcf�g�ZcfaiCU'�
�ldUbg]cbg�cZ�VUg]W�YCYaYbhUfm�
ZibWh]cbg�ig]b[�KUmCcf�g�ZcfaiCU'�
8ddfcl]aUhY�WUCWiCUh]cbg�ig]b[�
KUmCcf�g�ZcfaiCU'


'/ + / - -


/



=ibXUaYbhUC�h?YcfYag�cZ�
X]ZZYfYbh]UC�WUCWiCig'�Dcbchcb]W]hm�
cZ�U�ZibWh]cb��YlhfYaU'�EYWYggUfm�
UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�
acbchcb]W]hm��CcWUC�YlhfYaia'�
JhiXm�cZ�WcbjYl]hm�cZ�h?Y�[fUd?�cZ�
U�ZibWh]cb'�#bZCYWh]cb�dc]bhg'


'0 + 0 + + -

>YbYfUC�gW?YaY�Zcf�ghiXm]b[�U�
ZibWh]cb�UbX�WcbghfiWh]b[�]hg�[fUd?'�
GfcdYfh]Yg�cZ�ZibWh]cbg�h?Uh�UfY�
Wcbh]bicig�cb�U�gY[aYbh'�K?Y�CUf[Ygh�
UbX�gaUCCYgh�jUCiYg���cZ�U�ZibWh]cb�cb�
U�gY[aYbh'�EPAB� )�LB�BSP�APXTYL@�
ZY�QCYNBTZYA�ZQ�ZYP�aL@TLMWP


'1 + 1 + - �

DPNBTZY�
	�8CYNBTZY�ZQ�APaP@LW�
aL@TLMWPA	C]a]h�UbX�Wcbh]bicig�
]hm'�9Ug]W�dfcdYfh]Yg�cZ�Wcbh]bicig�
ZibWh]cbg'�GUfh]UC�XYf]jUh]jYg'�KchUC�
X]ZZYfYbh]UC'��AACLYNP�ZQ�BLAVA�
C9C�"Z	�
�QZ@�QCYNBTZYA�ZQ�
APaP@LW�aL@TLMWPA�YdS

;Yf]jUh]jYg�cZ�U�WcadCYl�ZibWh]cb�UfY�bch


'2 + 2 + + - �

?ck�aUbm�jUf]UVCYg'�GUfh]UC�
XYf]jUh]jYg�UbX�X]ZZYfYbh]UCg�cZ�
?][?Yf�cfXYfg'�JW?kUfhn�g�
h?YcfYa'�;]fYWh]cbUC�XYf]jUh]jY'�
>fUX]Ybh'


'
) + 
) - -


0



�lhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�
jUf]UVCYg'�EYWYggUfm�UbX�giZZ]W]Ybh�
WcbX]h]cbg�Zcf�Ub�YlhfYaia'
EPAB� 
�LB�BSP�DPXTYL@�ZY�
8CYNBTZYA�ZQ�DPaP@LW�GL@TLMWPA


'

 + 

 + + - �

DPNBTZY��	��YBPR@LW�NLWNCWCA

8bh]XYf]jUh]jY'
]bhY[fUC�UbX�]hg�dfcdYfh]Yg'�KUVCY�
cZ�]bhY[fUCg�cZ�VUg]W�YCYaYbhUfm�
ZibWh]cbg'�DYh?cX�cZ�X]fYWh�
]bhY[fUh]cb'
�AACLYNP�ZQ�BLAVA�Md�C9C�"Z	���ZY�
TYQZ@XLBTZY�BPR@LW�NLWNCWCA

LbWYfhU]b


'
+ + 
+ - - �

#bhY[fUh]cb�Vm�aYUbg�cZ�jUf]UVCY�
giVgh]hih]cb��Vf]b[]b[�ibXYf�h?Y�
X]ZZYfYbh]UC�g][b'�DYh?cX�cZ�
]bhY[fUh]cb�Vm�dUfhg


'
, + 
, + + -

#bhY[fUh]cb
ZfUWh]cbg�]bhY[fUh]cb�cZ�gcaY�
hmdYg�cZ�]ffUh]cbUC�UbX�
hf][cbcaYhf]W�ZibWh]cbg'

fUh]cbUC

'
- + 
- - -

GfcVCYag�CYUX]b[�hc�h?Y�WcbWYdh�
cZ�U�XYZ]b]hY�]bhY[fUC'�GfcdYfh]Yg�cZ�
U�XYZ]b]hY�]bhY[fUC'�EYkhcb	CY]Vb]n�
ZcfaiCU'�:?Ub[Y�cZ�jUf]UVCY�UbX�
]bhY[fUh]cb�Vm�dUfhg�]b�U�XYZ]b]hY�
]bhY[fUC


'
. + 
. + + -

8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�]b�
[YcaYhfm�UbX�aYW?Ub]Wg�"WUCWiCUh]cb�
cZ�UfYUg�cZ�dCUbY�Z][ifYg�


'
/ + 
/ - -


1



WifjY�CYb[h?g��jcCiaYg��gifZUWY�
UfYUg#'
#adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�
gYWcbX�_]bX��h?Y]f�dfcdYfh]Yg'
'
0 + 
0 + + -

GfcVCYag�CYUX]b[�hc�aiCh]dCY�
]bhY[fUCg'�;ciVCY�UbX�hf]dCY�
]bhY[fUCg��h?Y]f�dfcdYfh]Yg'�
:UCWiCUh]cb�cZ�XciVCY�]bhY[fUCg�Vm�
fYXiW]b[�hc�fYdYUhYX�]bhY[fUCg'�
>YcaYhf]W�UbX�d?mg]WUC�
UddC]WUh]cbg�cZ�aiCh]dCY�]bhY[fUCg
5ZYB@ZW�BPABTYR


'
1 + 
1 / - �

5P@BTQTNLBTZY�QZ@X )1�
) 7

EZBLW�SZC@A�>P@�OTANT>WTYP �
NZCYBP@	
AWLaP	

)0 -, /
 �
C9C


2




	�DCMUPNB�>WLY�ZQ�BSP�OTANT>WTYP��!LBSPXLBTNLW�LYLWdATA��TY�BSP�QTPWO�ZQ�B@LTYTYR
�0	(�	()�7NZYZXd

GfcZ]CY
7NZYZXd�ZQ�PYBP@>@TAPA�LYO�Z@RLYTeLBTZYA

"MLNSPWZ@#
AL@B�BTXP�LYO�>L@B�BTXP�POCNLBTZY

CPN@CTBXPYB�dPL@�
(
�'
(
,

Ed>PA�ZQ�POCNLBTZYLW�bZ@V�
8Z@XA
NP@BTQTNLBP�

BTZYA

TYNWCOTYR�TYOP>PYOPYB
ABCOPYBA��bZ@V�

Ed>PA�ZQ�TYOP>PYOPYB�bZ@V

DBCOPYBA"Z	

Y'Y
5SL>BP@ LYO�WLMZ@�TYBPYATBd�TY�SZC@A

CP�
QP�
@LB

 A'5  LM DCD �DC �	C	 �	A	 C9C �'> 7 K

DPNZYO�APXPABP@

DPNBTZY�)	�6TQQP@PYBTLW�NLWNCWCA�
ZQ�QCYNBTZYA�ZQ�ZYP�aL@TLMWP	
EiaYf]WUC�gYeiYbWY�]hm'�C]a]h�cZ�U�
biaYf]WUC�gYeiYbWY�UbX�]hg�
dfcdYfh]Yg'�IiCYg


'
 + 
 + / �

+)

DP
X
PA
BP
@

H
PP
V

DP
X
PA
BP
@



C]a]h�hfUbg]h]cb'�=ibWh]cb'�C]a]h�cZ�U�
ZibWh]cb'�K?YcfYag�cb�C]a]hg�cZ�U�
ZibWh]cb'
�AACLYNP�ZQ�BLAVA�Md�C9C�"Z	�)�ZY�BSP�
XL��BSPXLBTN�LYLWdATA	
K?Y�=]fgh�UbX�JYWcbX�IYaUf_UVCY�
C]a]hg'�#bZ]b]hYCm�JaUCC�UbX�
#bZ]b]hYCm�CUf[Y�HiUbh]h]Yg'�
�ei]jUCYbh�#bZ]b]hYCm�JaUCC�
HiUbh]h]Yg'�;]gWCcgifY
cZ�X]ZZYfYbh�hmdYg'


'+ + + + /

]bXYZ]b]hYCm	

:cbh]bi]hm�cZ�ZibWh]cbg�Uh�U�dc]bh�UbX�
cb�Ub�]bhYfjUC'�FbY	g]XYX�C]a]hg'�
Gc]bhg�cZ�X]gWcbh]bi]hm�cZ�U�ZibWh]cb��
h?Y]f�WCUgg]Z]WUh]cb'


', + , + /

;Yf]jUh]jY�cZ�U�ZibWh]cb'�>YcaYhf]WUC�
UbX�aYW?Ub]WUC�aYUb]b[�cZ�h?Y�
XYf]jUh]jY'�IiCYg�cZ�X]ZZYfYbh]Uh]cb�
UbX�ZcfaiCUg�Zcf�WUCWiCUh]b[�
XYf]jUh]jYg'�KUVCY�cZ�XYf]jUh]jYg�cZ�
VUg]W�YCYaYbhUfm�ZibWh]cbg'�
;]ZZYfYbh]Uh]cb�hYW?b]eiY


'- + - + /

;]ZZYfYbh]UC'�;Yf]jUh]jYg�UbX�
X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'�
8ddfcl]aUhY�WUCWiCUh]cbg�ig]b[�
X]ZZYfYbh]UCg'


'. + . + /


'/ C�?sd]hUC�g�fiCY'�KUmCcf�g�ZcfaiCU'�
;YWcadcg]h]cb�cZ�h?Y�VUg]W�YCYaYbhg'

+ / + /

+




hUfY�ZibWh]cbg�ig]b[�h?Y�KUmCcf�
ZcfaiCU'�8ddfcl]aUhY�WUCWiCUh]cbg�
ig]b[�h?Y�KUmCcf�ZcfaiCU'

=ibXUaYbhUC�h?YcfYag�cZ�
X]ZZYfYbh]UC�WUCWiCig'�Dcbchcb]W]hm�
cZ�U�ZibWh]cb��YlhfYaU'�EYWYggUfm�
UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�
acbchcb]W]hm��CcWUC�YlhfYaia'�
JhiXm�cZ�WcbjYl]hm�cZ�h?Y�[fUd?�cZ�
U�ZibWh]cb'�#bZCYWh]cb�dc]bhg'


'0 + 0 + /

>YbYfUC�gW?YaY�cZ�ghiXm]b[�U�ZibWh]cb�
UbX�WcbghfiWh]b[�]hg�[fUd?'�GfcdYfh]Yg�
cZ�ZibWh]cbg�Wcbh]bicig�cb�U�gY[aYbh'�
K?Y�[fYUhYgh�UbX�CYUgh�jUCiYg���cZ�U�
ZibWh]cb�cb�U�gY[aYbh'
EPAB� )�LB�BSP�APXTYL@�ZY�
QCYNBTZYA�ZQ�ZYP�aL@TLMWP


'1 + 1 + / �

DPNBTZY�
	�8CYNBTZY�ZQ�APaP@LW�
aL@TLMWPA	C]a]h�UbX�Wcbh]bicig�]hm'�
9Ug]W�dfcdYfh]Yg�cZ�Wcbh]bicig�
ZibWh]cbg'�GUfh]UC�XYf]jUh]jYg'�KchUC�
X]ZZYfYbh]UC'��AACLYNP�ZQ�BLAVA�BZ�
C9C�"Z	�
�ZY�BSP�QCYN��BTZYA�ZQ�
APaP@LW�aL@TLMWPA


'2 + 2 + / �

;Yf]jUh]jYg�cZ�U�WcadCYl�ZibWh]cb�
cZ�gYjYfUC�jUf]UVCYg'�GUfh]UC�
XYf]jUh]jYg�UbX�X]ZZYfYbh]UCg�cZ�
?][?Yf�cfXYfg'�JW?kUfhn�g�h?YcfYa'�
;]fYWh]cbUC�XYf]jUh]jY'�>fUX]Ybh'


'
) + 
) + /

++



�lhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�
jUf]UVCYg'�EYWYggUfm�UbX�giZZ]W]Ybh�
WcbX]h]cbg�Zcf�Ub�YlhfYaia'
EPAB� 
�LB�BSP�DPXTYL@�ZY�
8CYNBTZYA�ZQ�DPaP@LW�GL@TLMWPA


'

 + 

 + / �

DPNBTZY��	��YBPR@LW�NLWNCWCA

8bh]XYf]jUh]jY'
]bhY[fUC�UbX�]hg�dfcdYfh]Yg'�KUVCY�cZ�
]bhY[fUCg�cZ�VUg]W�YCYaYbhUfm�
ZibWh]cbg'�DYh?cX�cZ�X]fYWh�
]bhY[fUh]cb'
�AACLYNP�ZQ�BLAVA�ZQ�C9C�"Z	���ZY�
TYBP��R@LW�NLWNCWCA

LbWYfhU]b


'
+ + 
+ + / �

#bhY[fUh]cb�Vm�aYUbg�cZ�jUf]UVCY�
giVgh]hih]cb��Vf]b[]b[�ibXYf�h?Y�
X]ZZYfYbh]UC�g][b'�DYh?cX�cZ�
]bhY[fUh]cb�Vm�dUfhg


'
, + 
, + /

#bhY[fUh]cb�cZ�fUh]cbUC�ZfUWh]cbg��
]bhY[fUh]cb�cZ�gcaY�hmdYg�cZ�
]ffUh]cbUC�UbX�hf][cbcaYhf]W�
ZibWh]cbg'


'
- + 
- + /

GfcVCYag�CYUX]b[�hc�h?Y�WcbWYdh�cZ�
U�XYZ]b]hY�]bhY[fUC'�GfcdYfh]Yg�cZ�U�
XYZ]b]hY�]bhY[fUC'�EYkhcb	CY]Vb]n�
ZcfaiCU'�:?Ub[Y�cZ�jUf]UVCY�UbX�
]bhY[fUh]cb�Vm�dUfhg�]b�U�XYZ]b]hY�
]bhY[fUC


'
. + 
. + /

8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�]b�
[YcaYhfm�UbX�aYW?Ub]Wg�"WUCWiCUh]cb�
cZ�UfYUg�cZ�dCUbY�Z][ifYg�


'
/ + 
/ + /

+,



WifjY�CYb[h?g��jcCiaYg��gifZUWY�
UfYUg#'
#adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�
gYWcbX�_]bX��h?Y]f�dfcdYfh]Yg'
'
0 + 
0 + /

GfcVCYag�CYUX]b[�hc�aiCh]dCY�
]bhY[fUCg'�;ciVCY�UbX�hf]dCY�
]bhY[fUCg��h?Y]f�dfcdYfh]Yg'�
:UCWiCUh]cb�cZ�XciVCY�]bhY[fUCg�Vm�
fYXiW]b[�hc�]hYfUhYX�cbYg'�
>YcaYhf]W�UbX�d?mg]WUC�
UddC]WUh]cbg�cZ�aiCh]dCY�]bhY[fUCg
5ZYB@ZW�BPABTYR


'
1 + 
1 + / �

5P@BTQTNLBTZY�QZ@X + )1�
) 7

EZBLW�SZC@A�>P@�OTANT>WTYP �
NZCYBP@	
AWLaP	

0 
0 )(0 �
C9C

+-



3>>PYOTc�


3DD7DD!7"E�E## D�8F"6
4-�6�D5�A �"7

�!LBSPXLBTNLW�3YLWdATA�

=]YCX�cZ�ghiXm3�,1'),')
���Wcbca]Wg�'�GfcZ]CY�
��Wcbca]Wg�cZ�YbhYfdf]gYg�UbX�cf[Ub]nUh]cbg�'�
=cfag�cZ�ghiXm3�ZiCC	h]aY��dUfh	h]aY'

;YdUfhaYbh3��DUh?YaUh]Wg�

)	�!PBSZOA�ZQ�XZYTBZ@TYR�LYO�LAAPAATYR�WPL@YTYR�ZCBNZXPA

Kc�acb]hcf�UWUXYa]W�dYfZcfaUbWY�UbX�h?Y�eiUC]hm�cZ�aUghYf]b[�h?Y�X]gW]dC]bY��h?]g�dfc[fUa�
dfcj]XYg�Zcf�h?Y�ZcCCck]b[�hmdYg�cZ�acb]hcf]b[3
	�acb]hcf]b[�cZ�WiffYbh�UWUXYa]W�dYfZcfaUbWY�"WiffYbh�acb]hcf]b[#4

	�a]XhYfa�UggYggaYbh�"YlUa#'


	�DNLWP�LYO�N@TBP@TL�QZ@�LAAPAATYR�WPL@YTYR�ZCBNZXPA

8Z@X�ZQ�XTOBP@X�LAAPAAXPYB2�PcLX
D]XhYfa�UggYggaYbh�cZ�ghiXYbhg�]b�h?Y�Zcfa�cZ�Ub�YlUa�]g�WUff]YX�cih�VUgYX�cb�h?Y�fYgiChg�

cZ�WcadCYh]b[�UCC�hmdYg�cZ�UWUXYa]W�kcf_�gh]diCUhYX�Vm�h?Y�Wiff]WiCia�Zcf�U�[]jYb�X]gW]dC]bY��hU_]b[�
]bhc�UWWcibh�h?Y�fYgiChg�cZ�WiffYbh�acb]hcf]b[�cZ�UWUXYa]W�dYfZcfaUbWY�Xif]b[�h?Y�gYaYghYf'�K?Y�
UggYggaYbh�cZ�h?Y�XY[fYY�hc�k?]W?�ghiXYbhg�?UjY�UW?]YjYX�h?Y�dCUbbYX�CYUfb]b[�cihWcaYg�Zcf�U�
X]gW]dC]bY�]g�WUff]YX�cih�Vm�h?Y�hYUW?Yf�WcbXiWh]b[�WCUggYg�]b�h?Y�X]gW]dC]bY�ig]b[�h?Y�YldYfh�
UggYggaYbh�aYh?cX'�9UgYX�cb�h?Y�fYgiChg�cZ�a]XhYfa�UggYggaYbh�Zcf�U�X]gW]dC]bY��U�[fUXY�cZ�
xYlWYCCYbh�y�x[ccX�y�xgUh]gZUWhcfm�y�cf�xibgUh]gZUWhcfmy�]g�[]jYb'

CLBTYR�ANLWP 6PAN@T>BTZY

8CC�WcadCYhYXXLYOLBZ@d�NZYOTBTZYA�QZ@�BSP�>@P>L@LBTZY�ZQ�
ABCOPYBA�OPYBL�QZ@�TYBP@XPOTLBP�NP@BTQTNLBTZY��dfcj]XYX�Vm�h?Y�
X]gW]dC]bY�dfc[fUa'K?Y�ghiXYbh�XYacbghfUhYg�h?Y�Uddfcdf]UhY�h?Y�
WcaV]bUh]cb�cZ�_bckCYX[Y��g_]CCg��UbX�UV]C]h]Yg�k]h?�h?Y�]bX]WUhcfg�
[]jYb�]b�h?Y�hUVCYg��cdYfUhYg�k]h?�h?Y�UWei]fYX�_bckCYX[Y��g_]CCg��
UbX�UV]C]h]Yg��UbX�UddC]Yg�h?Ya�]b�g]hiUh]cbg�cZ�]bWfYUgYX�
WcadCYl]hm'�8h�h?Y�gUaY�h]aY��a]bcf�Yffcfg��]bUWWifUW]Yg��UbX�
X]ZZ]WiCh]Yg�]b�hfUbgZYff]b[�_bckCYX[Y�UbX�g_]CCg�hc�bYk��bcb	
ghUbXUfX�hUg_g�aUm�VY�UCCckYX'

>fYUh

+.



8CC�WcadCYhYXXLYOLBZ@d�NZYOTBTZYA�QZ@�BSP�>@P>L@LBTZY�ZQ�
ABCOPYBA�OPYBL�QZ@�TYBP@XPOTLBP�NP@BTQTNLBTZY��dfcj]XYX�Vm�h?Y�
dfc[fUa�cZ�h?Y�X]gW]dC]bY'�K?Y�ghiXYbh�XYacbghfUhYg�h?Y�
WcffYgdcbXYbWY�cZ�_bckCYX[Y��UV]C]h]Yg��UbX�g_]CCg�hc�h?Y�]bX]WUhcfg�
[]jYb�]b�h?Y�hUVCYg��cdYfUhYg�k]h?�h?Y�UWei]fYX�_bckCYX[Y��UV]C]h]Yg��
UbX�g_]CCg'�8h�h?Y�gUaY�h]aY��k?Yb�UbgkYf]b[��?Y�UCCckg�Zcf�
]bg][b]Z]WUbh�Yffcfg��gcCjYg�dfcVCYag�k]h?�g?cfhWca]b[g�h?Uh�Xc�bch�
UZZYWh�h?Y�cjYfUCC�WcifgY�cZ�h?Y�gcCih]cb'

=]bY

8CC�WcadCYhYXXLYOLBZ@d�NZYOTBTZYA�QZ@�BSP�>@P>L@LBTZY�ZQ�
ABCOPYBA�OPYBL�QZ@�TYBP@XPOTLBP�NP@BTQTNLBTZY��dfcj]XYX�Vm�h?Y�
dfc[fUa�cZ�h?Y�X]gW]dC]bY'�K?Y�ghiXYbh�XYacbghfUhYg�h?Y�
WcffYgdcbXYbWY�cZ�_bckCYX[Y��UV]C]h]Yg��UbX�g_]CCg�hc�h?Y�]bX]WUhcfg�
[]jYb�]b�h?Y�hUVCYg��cdYfUhYg�k]h?�h?Y�UWei]fYX�_bckCYX[Y��
UV]C]h]Yg��UbX�g_]CCg'�9ih�?Y�g?ckg�g?UCCck�_bckCYX[Y��XcYg�bch�
UCCck�[fcgg�Yffcfg�cf�WcbhfUX]Wh]cbg�k?Yb�UbgkYf]b[��?ckYjYf��]b�
h?Y�ZcfaiCUh]cb�cZ�h?Y�UbgkYf�h?YfY�]g�bc�dfcdYf�WcbbYWh]cb�
VYhkYYb�h?Y�UbUCmg]g��Uf[iaYbhUh]cb��UbX�WcbWCig]cbg��UbX�h?Y�
gcCih]cb�cZ�dfcVCYag�aUm�WcbhU]b�[fcgg�Yffcfg'�Kc�cVhU]b�h?Y�
WcffYWh�UbgkYf��WCUf]Zm]b[�eiYgh]cbg�UfY�fYei]fYX'

JUh]gZUWhcf]Cm

Ech�ZiCZ]CCYXXLYOLBZ@d�NZYOTBTZYA�QZ@�BSP�>@P>L@LBTZY�ZQ�
ABCOPYBA�OPYBL�QZ@�TYBP@XPOTLBP�NP@BTQTNLBTZY��dfcj]XYX�Vm�
h?Y�X]gW]dC]bY�dfc[fUa��FI�h?Y�ghiXYbh�XYacbghfUhYg�
]bWcadCYhY�WcadC]UbWY�cZ�_bckCYX[Y��g_]CCg��UbX�UV]C]h]Yg�k]h?�
h?cgY�[]jYb�]b�h?Y�hUVCYg��g][b]Z]WUbh�Yffcfg�UfY�aUXY��U�CUW_�cZ�
_bckCYX[Y��g_]CCg��UbX�UV]C]h]Yg�]g�XYacbghfUhYX�]b�U�biaVYf�cZ�
]bX]WUhcfg��h?Y�ghiXYbh�YldYf]YbWYg�g][b]Z]WUbh�X]ZZ]WiCh]Yg�]b�
cdYfUh]b[�_bckCYX[Y�UbX�g_]CCg'

LbgUh]gZUWhcfm

�	�7aLWCLBTZY�BZZWA

EUaY
YjUCiUh]cb�UjYfU[Y

gjU

GfYgYbhUh]cb�cZ�h?Y�UggYggaYbh

b][?h�fYaYXm�]b
=FJ

Ec'
d(d

9f]YZ�XYgWf]dh]cb�cZ�h?Y�YjUCiUh]cb
aYUbg


 :cbhfcC�"gU	
]bXYdYbXYbh#
AcV

8�aYUbg�cZ�hYgh]b[�h?Y�UV]C]hm�hc�UddCm�
UWei]fYX�_bckCYX[Y�hc�gcCjY�dfcVCYag�
cZ�U�WYfhU]b�hmdY�cb�U�hcd]W�cf�gYWh]cb

:cbhfcC�hUg_g
b]U

"BI#

+/



+ :UCWiCUh]cb�UbX�[fUd?]W

:nYW?�kcf_
8�aYUbg�cZ�hYgh]b[�h?Y�UV]C]hm�hc�UddCm�
UWei]fYX�_bckCYX[Y�ig]b[�U�
dfYXYhYfa]bYX�aYh?cXcCc[m�hc�gcCjY�
dfcVCYag�cf�Ugg][baYbhg�Zcf�U�acXiCY�cf�
X]gW]dC]bY�Ug�U�k?cCY'

JYh�cZ�hUg_g
hc�dYfZcfa�h?Y�X]g	
YjYb	[fUd?]W
kcf_g"I>I#

8�aYUbg�cZ�WcbhfcC�cf[Ub]nYX�Ug�U�gdYW]UC�
WcbjYfgUh]cb�VYhkYYb�U�hYUW?]b[�ghUZZ�
aYaVYf�UbX�U�ghiXYbh�cb�hcd]Wg�fYCUhYX�
hc�h?Y�X]gW]dC]bY�VY]b[�ghiX]YX��UbX�
XYg][bYX�hc�XYhYfa]bY�h?Y�YlhYbh�cZ�h?Y�
ghiXYbhwg�_bckCYX[Y�cb�U�gdYW]Z]W�gYWh]cb��
hcd]W��dfcVCYa��YhW'

FfUC�gifjYm�k]h?	
WcbjYfgUh]cb�

"LF#

HiYgh]cbg�UVcih

hcd]Wg(gYWh]cbg�cZ�h?Y�X]g	
W]dC]bg

,

8�gmghYa�cZ�ghUbXUfX]nYX�hUg_g�h?Uh�
UCCckg UihcaUhYX
]adCYaYbh�U�dfcWYXifY�Zcf�aYUgif]b[�h?Y�CYjYC�cZ�
_bckCYX[Y�UbX�g_]CCg�cZ�U�ghiXYbh'

KYgh
"K#- KYgh�cdh]cb

. �lUa]bUh]cb
h]W_Yhg

8�aYUbg�cZ�hYgh]b[�_bckCYX[Y��g_]CCg��
UbX�UV]C]h]Yg'�DUm�]bWCiXY�U�gYh�cZ�
h?YcfYh]WUC�eiYgh]cbg��hUg_g��UbX�
dfUWh]WUC�Ugg][baYbhg'

�lUa]bUh]cb
h]W_Yhg

"�9#

�	)	�5C@@PYB�NZYB@ZW
8ggYggaYbh�hccCg�Zcf�cb[c]b[�acb]hcf]b[�cZ�UWUXYa]W�dYfZcfaUbWY�]bWCiXY�hYgh�eiYgh]cbg�UbX�

Ugg][baYbhg�]b�h?Y�Zcfa�cZ�Zcfa�hYgh]b[�hc�acb]hcf�ghiXYbhg��aUghYfm�cZ�gYWh]cbg�cZ�h?Y�X]gW]dC]bY��UbX�
h?Y�igY�cZ�I>I'

5ZYBPYBA�ZQ�NLWNCWLBTZY�LYO�R@L>STN�bZ@VA	

5LWNCWLBTZY�LYO�R@L>STN�bZ@V�"Z	�)�ZY�OTQQP@PYBTLW�NLWNCWCA�ZQ�QCYNBTZYA�ZQ�ZYP�
aL@TLMWP

9f]YZ�giaaUfm�UbX�ghU[Yg�cZ�h?Y�WUCWiCUh]cb�UbX�[fUd?]W�
kcf_3�C]a]h�cZ�U�biaYf]WUC�gYeiYbWY��C]a]h�cZ�U�ZibWh]cb'�
JhiXm�cZ�U�ZibWh]cb�Zcf�Wcbh]bi]hm'
:UCWiCUh]b[�XYf]jUh]jYg�cZ�U�ZibWh]cb'�JhiXm]b[�
U�ZibWh]cb��WcbghfiWh]b[�[fUd?g'
5LWNCWLBTZY�LYO�R@L>STN�bZ@V�"Z	�
�ZY�QCYNBTZYA�ZQ�APaP@LW�aL@TLMWPA	
9f]YZ�giaaUfm�cZ�h?Y�WUCWiCUh]cb�UbX�[fUd?]W�kcf_3
=ibWh]cbg�cZ�gYjYfUC�jUf]UVCYg'�GUfh]UC�XYf]jUh]jYg'�;Yf]jUh]jYg�cZ�WcadCYl�ZibWh]cbg'�
;]fYWh]cbUC�XYf]jUh]jY�UbX�[fUX]Ybh'��lhfYaia�cZ�U�ZibWh]cb�cZ�hkc�jUf]UVCYg'
5LWNCWLBTZY�LYO�R@L>STN�bZ@V�"Z	���ZY�TYBPR@LW�NLWNCWCA	
9f]YZ�giaaUfm�UbX�ghU[Yg�cZ�h?Y�WUCWiCUh]cb�UbX�[fUd?]W�kcf_3�
=]fgh�ghU[Y3
DYh?cXg�cZ�]bhY[fUh]cb'�:UCWiCUh]cb�cZ�]bXYZ]b]hY�]bhY[fUCg'�
JYWcbX�ghU[Y3

+0



8ddC]WUh]cbg�cZ�XYZ]b]hY�]bhY[fUCg'�JhiXm�cZ�WcbjYf[YbWY�cZ�]adfcdYf�]bhY[fUCg'

DPB�ZQ�BLAVA
BZ�>P@QZ@X�NLWNCWLBTZY�LYO�R@L>STN�bZ@VA�"59C#
Vm�X]gW]dC]bY�!LBSPXLBTNLW�3YLWdATA�

 TXTB�BSPZ@d�LYO�OTQQP@PYBTLBTZY�ZQ�L�QCYNBTZY�ZQ�ZYP�aL@TLMWP


'�=]bX�h?Y�C]a]hg3

	+�	b	+		
	b	
b			
	b		+		+�	b	

+

C]a b	+�	,1b,	�,
-b	.�	b

� C]a+ b			

	 	+b+	�,�	b+
C]a	

	

C]a�+l+	�

l	
.

b		 +b+	
 	��
		

C]ab		 	b�b+	
�	 	b	
)�	,b	
C]a�	 	�'b			

b	�			b	
�		
-l+

l	),l,l
' C]a '+

l		, l	,

b	

C]a�+ 	.b	
 C]a�g]b�,l C]a	
�	�,l			Wh[0l
b		,b	+	�.b l	)
�	Yl+ l		)

	)�l	�			
		

m			g]bl��		�	l	)+'��lUa]bY�Zcf�Wcbh]bi]hm�UbX�aU_Y�U�XfUk]b[3
	
	

				�l	)

,'�=]bX�h?Y�XYf]jUh]jY�cZ�h?Y�ZibWh]cb3	

+	,l,	�-l+	l	+		

.

m	CbUfWg]b 
	Y+l'
m	 '


	l 	
	 ,h+	
�

,h,h[l	Wh[l
+

l		
m	UfWh[ ' 				

	
	 	h,
m	g]b		�		h	' 		

				 	,
Wcg�/l

,g]b	
+l	
		




	�+l+
m	 m	UfWh[+ 	g]b�Cb�+l

l
l	+
l,

m	UfWh[,Cb m		 l		
	 h

g]b	l	+m		 	0l l	YhWcgh�m	YWcghm

-'�Nf]hY�h?Y�YeiUh]cbg�cZ�h?Y�hUb[Ybh�UbX�bcfaUC�hc�h?Y�[]jYb�WifjY�Uh�h?Y�dc]bh�k]h?�h?Y�

UVgW]ggU�m	l+	�1l	,+�l)	�-'
l)3



l+.'�:cbXiWh�U�ZiCC�ghiXm�UbX�dCch�U�[fUd?Z	l		l+	

+1



8CYNBTZYA�ZQ�APaP@LW�aL@TLMWPA


'�=]bX�h?Y�gYWcbX	cfXYf�dUfh]UC�XYf]jUh]jYg��aU_Y�gifY�h?Uhnl	m	nm	l3n		
l+	�,m+
lm

m+
l

+'�=]bX�h?Y�[fUX]Ybh�cZ�h?Y�ZibWh]cbn	Z"l�m# Uh�h?Y�dc]bhD)"l)�m)#�3n	 � D)"-�/#�'

,'�#bjYgh][UhY�h?Y�ZibWh]cb�Zcf�YlhfYaia n	l+	l	m+	�+m'

�YBPR@LBTZY

5LWNCWLBP�TYOPQTYTBP�TYBPR@LWA
Xl

+"l		
	 � 	l	+	lXl� 		l	
	YlXl� 	lWcg,lXl� 	YlWcglXl�

l

l	
1	 Xl � 	 Xl � 	 Xl� l	

l+	�,

g]b,l
Wcg+l

	 Xl� 	 Xl�
l+	�/l	
1 l+	�/l	. "l	/#"l	+#

5LWNCWLBP�OPQTYTBP�TYBPR@LWA�Xl

	�'/ 
 Y, Xl

0�	�Cbl
	,g]b+lWcglXl� 	 � 	�"l	
#YlXl� 	 �
) ) 
	�,l

Xl�

) 
l
/ Xl

,l	+
+	
	l+
UfWh[l

		- Xl
",l	.#+

� 
l+	�+l
		



	
� Xl�

	+ 
 ) l+	

Xl


, l,

	l+

+ 	�'/

	 Xl� 	-�	l+Xl� 	,g]b+lWcglXl� 	 �
) ) ) ) 
�	�,l


 Y, Xl


l0�	�Cbl	"l	
#YlXl� 	 '
)

�X>@Z>P@�TYBPR@LWA


'�#bX]WUhY�k?]W?�cZ�h?Y�]adfcdYf�]bhY[fUCg�]g�WcbjYf[Ybh'
		 	

	, 		

	 lXl� 	l Xl� 		l.Xl	

 
 


+'�:UCWiCUhY�h?Y�]bhY[fUC��YghUVC]g?�]hg�WcbjYf[YbWY�cf�X]jYf[YbWY 	�Xl

				
	l+
		

,':UCWiCUhY�h?Y�]bhY[fUC��YghUVC]g?�]hg�WcbjYf[YbWY�cf�X]jYf[YbWY�	CblXl



-'�:UCWiCUhY�h?Y�]adfcdYf�]bhY[fUC�	UXl ��YghUVC]g?�]hg�WcbjYf[YbWY�cf
)�l

X]jYf[YbWY'

+2




Xl
.'�:UCWiCUhY�h?Y�]adfcdYf�]bhY[fUC	 YghUVC]g?�]hg�WcbjYf[YbWY�cf

	
l+�
X]jYf[YbWY'

!CWBT>WP�TYBPR@LWA


'�:?Ub[Y�h?Y�cfXYf�cZ�]bhY[fUh]cb�]b�h?Y�XciVCY�]bhY[fUC
+ /	l 
 +	m

U'	Xl	Z"l�m#Xm� V'	Xm	�Z"l�m#Xl'
) +l ) m

+'�:UCWiCUhY		"
)�	l+	m+#XlXm� ;	�o"l�m#�
�	l	+� )�	m	+p'
";#

,'�:UCWiCUhY

			
+l+m+	�
/l,m,	XlXm4
;

;3l	
�m	l+�m	�	l'

-'�:UCWiCUhY

		�"l+	m#XlXm�

m	l(+�m	+l�

;�]g�U�gYh�cZ�dc]bhg�cb�U�dCUbY�VcibXYX�Vm�C]bYg
";#

m	+�(l"l	)#�'

.'�=]bX�h?Y�UfYU�cZ���h?Y�Z][ifY�VcibXYX�Vm�h?Y�[]jYb�C]bYg

m	,l�m	-Yl�m	,�m	-'

/'�=]bX�h?Y�UfYU�cZ���h?Y�Z][ifY�VcibXYX�Vm�C]bYgm	l+� m	�	l	+

1'�=]bX�h?Y�jcCiaY�cZ�U�VcXm�cVhU]bYX�Vm�fchUh]cb�UfcibX�Ub�Ul]gFPZ][ifY�VcibXYX�Vm�U�
C]bY�mUa]m	l,�m	
�l	)�'

2'�=]bX�h?Y�jcCiaY�cZ�U�VcXm�cVhU]bYX�Vm�fchUh]cb�UfcibX�Ub�Ul]gFOZ][ifY�VcibXYX�Vm�U�
C]bY�mUa]m	l+�m+	l'

EPABA�"PcLX>WPA#

#>BTZY


'�GCch�U�[fUd?3m	,Wcg�+l
+'�=]bX�h?Y�C]a]hg3

+

#�C]a	.�	b	 +

		.�	b	
b			.�	b				.�	b		

+
+ +#�C]a
	�Wcg�+l

+l+
,#�C]al,	l+	l	+

l	+l	+l	l	+
, +

l	) Y	

	
	lWcg�+l�	l
+

-#�C]a l+	l	

Cb	l	
		

.#�C]a /#�C]a	l		l+	l	
		
	

l	+ 	
l	)	�
	lWcgl	 		 l			

,)



	 		l�l	)
	m	�		l+��)�	l	+,'��lUa]bY�Zcf�Wcbh]bi]hm�UbX�aU_Y�U�XfUk]b[3
			,�l	+

#>BTZY

'�=]bX�h?Y�XYf]jUh]jYm	 l3

l8#m	UfWh[,Cb V#m		l		
l	+
l, 	 h

W#�g]b	l	+m		
	

	0l >#l	YhWcgh�m	YWcghm		

l�	UfWh[l		


+'�=]bX�C]a	l		
	

,'�:cbXiWh�U�ZiCC�ghiXm�UbX�dCch�U�[fUd?

#>BTZY	

		 

l+

Z	l		l+	 '

	i
	g

{
'�:UCWiCUhY�h?Y�XYf]jUh]jY�]b�X]fYWh]cb UbX�Z]bX�h?Y�acXiCig�cZ�h?Y�[fUX]Ybh�jYWhcf�Zcf

l
ZibWh]cbgi	+lm		 	n,Uh�h?Y�dc]bh	 8"/424
#�]b�h?Y�X]fYWh]cb�Wcbgh]hih]b[�h?Y�WccfX]bUhY�UlYg

m
,
0

/��Wcg	�	���	�	 	
X]bUh�Ub[CYg�Wcg	�	 '

0 +
n	lm"
	�-l+	�-m#�	�.�'{+'�#bjYgh][UhY�h?Y�ZibWh]cb�Zcf�YlhfYaia

Xn
Xh

{,'n	Cb"m	l-#�� l	g]bh�m	Wcgh' =]bX '

#>BTZY
5�L�W�N�Z�W�C�B2


/ Xl +

)		 ' 
	 		+l	
		CblXl'
2 l	+
,l+	�-




g]b,,l
,	Wg+,l


'�:UCWiCUhY�h?Y�]bhY[fUCg3

+l	

-�	�+l	l+

�			 Xl' 		c Xl' -			 Xl'
l+	�-l

		 			

	?Y?	O+Xu�' 	 Xl
Yl		Cbl

'



;fUk�h?Y�]bhY[fUh]cb�XcaU]b�UbX�W?Ub[Y�h?Y�cfXYf�cZ�]bhY[fUh]cb�]b�h?Y�fYdYUhYX�
]bhY[fUC

) +.	l+

	Xl
:UCWiCUhY�h?Y�UfYU�cZ���U�Z][ifY�VcibXYX�Vm�C]bYg

	Z"l4m#Xm'
	- )

m	+�	l+�m	l'
GL@TLYB�ZQ�B@LTYTYR�BPAB�BLAVA	

,




ELAVA

AL@B�)

	
UfWWh[,l

l

'm	g]b�Cbl�m	�m		7

m	7

+'m		 � Xm	�7 ,'

m	,l+	lYl�l)5+�l	)�
�-'�
=]bX�h?Y�XYf]jUh]jYm	 l3

8#m	 -l	,
l

.g]b V#m	lUfWh[0l

m
l

.'��ldCcfY�Zcf�YlhfYaia

M#Ylm 	�	Wcg,l >#l	Wcgh	g]bh�m	g]bh	hWcgh

Z	l			l	,	 +	l	.	'
Y+l

/'�=]bX�]bhYfjUCg�cZ�acbchcb]W]hmm	 '
l

l,
0'�=]bX�h?Y�CUf[Ygh��gaUCCYgh�jUCiY�cZ�h?Y�ZibWh]cb Z	l		 	
/lcb�h?Y�gY[aYbh		.4
	'

,
Z	l		,UfWWcgl+ 


Uh�h?Y�dc]bhl	�'
+

1'�:cbghfiWh�U�hUb[Ybh�hc�h?Y�[fUd?�cZ�U�ZibWh]cb

AL@B�
 2'�=]bX�h?Y�C]a]hg3
+
#�C]a	,	b			+�	b	

b			+�	b				
	b		
+
++ +#�C]a�h[+l+l

l	)Y	

,#�C]a l+	�+l	,

l		,l	.l		/l	
h[.l
h[,l

, + -#�C]a
	l	
+

AL@B��
	)�l	�			
		

m			g]bl��		�	l	)�'
)'��lUa]bY�Zcf�Wcbh]bi]hm�UbX�aU_Y�U�XfUk]b[3
				��l	)

l,
l+	�-



'�:cbXiWh�U�ZiCC�ghiXm�UbX�dCch�U�[fUd?

7aLWCLBTZY�N@TBP@TL2

Z	l		 '

	�h?Y�[fUXY�xdUggYXy�]g�[]jYb�hc�U�ghiXYbh�]Z�?Y�fY[iCUfCm�giVa]hhYX�gcCih]cbg�hc�dfcVCYag�Xif]b[�h?Y�
gYaYghYf��WcadCYhYX�UCC�Ugg][baYbhg�]b�ZiCC�UbX�XYZYbXYX�h?Ya��UbgkYf]b[�h?Y�hYUW?Yfwg�eiYgh]cbg4

	�h?Y�[fUXY�xZU]Cy�]g�[]jYb�hc�U�ghiXYbh�]Z�?Y(g?Y�?Ug�bch�fY[iCUfCm�giVa]hhYX�gcCih]cbg�hc�dfcVCYag�
Xif]b[�h?Y�gYaYghYf��?Ug�bch�WcadCYhYX�Ugg][baYbhg�WcadCYhYCm�cf�?Ug�bch�giVa]hhYX�kcf_�Zcf�
W?YW_]b[�Uh�UCC��cf�aU_Yg�g][b]Z]WUbh�]bUWWifUW]Yg�]b�?]g(?Yf�UbgkYfg�hc�h?Y�hYUW?Yfwg�eiYgh]cbg'

Kc�WcbXiWh�cb[c]b[�acb]hcf]b[�cZ�ghiXYbhgw�_bckCYX[Y�]b�U�fYachY�ZcfaUh��h?Y�cbC]bY�
WcifgYg�XYjYCcdYX�Vm�h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg�]bWCiXY�]bhYfaYX]UhY�"hf]UC#�hYghg'

�	
	��YBP@TX�LAAPAAXPYB

#bhYfaYX]UhY�UggYggaYbh�	�"YlUa#�]g�WcbXiWhYX�cfUCCm�ig]b[�h]W_Yhg'�K]aY�Zcf�
dfYdUf]b[�UbgkYfg�hc�eiYgh]cbg�]g�bc�acfY�h?Ub�-.�a]bihYg'
K?Y�h]W_Yh�]bWCiXYg�U�h?YcfYh]WUC�eiYgh]cb�UbX�hUg_g'
JYhg�cZ�YlUa]bUh]cb�h]W_Yhg�UfY�ghcfYX�]b�h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg'�
DBLYOL@O�BTNVPB�Z>BTZYA�L@P�LBBLNSPO	'

,+



DPB�ZQ�?CPABTZYA

Vm�X]gW]dC]bY�!LBSPXLBTNLW�3YLWdATA�

6TQQP@PYBTLW�NLWNCWCA�ZQ�QCYNBTZYA�ZQ�ZYP�aL@TLMWP


'�K?Y�WcbWYdh�cZ�U�jUf]UVCY�UbX�h?Y�UfYU�cZ���]hg�W?Ub[Y'
+'�h?Y�WcbWYdh�cZ�ZibWh]cbUC�XYdYbXYbWY��WCUgg]Z]WUh]cb�cZ�ZibWh]cbg'
,'�;YZ]b]h]cb�UbX�hmdYg�cZ�biaYf]WUC�gYeiYbWY'
-'�C]a]h�cZ�U�biaYf]WUC�gYeiYbWY'�8f]h?aYh]W�cdYfUh]cbg�cb�gYeiYbWYg'

.'�:cbX]h]cbg�Zcf�h?Y�Yl]ghYbWY�cZ�U�Z]b]hY�C]a]h�cZ�U�biaYf]WUC�gYeiYbWY�":UiW?m�UbX�
NY]YfghfUgg�h?YcfYag#'

/'�K?Y�gYWcbX�fYaUf_UVCY�C]a]h'
0'�C]a]h�cZ�U�ZibWh]cb'�;YZ]b]h]cbg'�>YcaYhf]W�]bhYfdfYhUh]cb�cZ�h?Y�WcbWYdh�cZ�C]a]h�cZ�U�ZibWh]cb'�

GfcdYfh]Yg�cZ�C]a]hg'
1'�#bZ]b]hYCm�gaUCC��]bZ]b]hYCm�CUf[Y�ZibWh]cbg'
2'�K?Y�Z]fgh�fYaUf_UVCY�C]a]h'

)'�#bZ]b]hYg]aUC�eiUbh]h]Yg'��ei]jUCYbh�]bZ]b]hYg]aUCg�UbX�h?Y]f�igY�]b�WUCWiCUh]b[�C]a]hg'�

KUVCY�cZ�Yei]jUCYbh�]bZ]b]hYg]aUCg'


'�:cbh]bi]hm�cZ�U�ZibWh]cb�Uh�U�dc]bh�UbX�cb�Ub�]bhYfjUC'�FbY	g]XYX�C]a]hg'�:CUgg]Z]WUh]cb�cZ�

[fUd?�X]gWcbh]bi]hm�dc]bhg'

+'�GfcdYfh]Yg�cZ�ZibWh]cbg�Wcbh]bicig�cb�U�gY[aYbh�"NY]YfghfUgg��9cCnUbc	:UiW?m�h?YcfYag#'

,'�;Yf]jUh]jY'�>YcaYhf]WUC�UbX�d?mg]WUC�aYUb]b[�cZ�h?Y�XYf]jUh]jY'�KUb[Ybh�UbX�bcfaUC�hc�U�

dCUbY�WifjY'

-'�KUVCY�cZ�XYf]jUh]jYg�cZ�VUg]W�YCYaYbhUfm�ZibWh]cbg'

.'�K?Y�fYCUh]cbg?]d�VYhkYYb�h?Y�Yl]ghYbWY�cZ�h?Y�XYf]jUh]jY�cZ�U�ZibWh]cb�Uh�U�dc]bh�UbX�h?Y�Wcbh]bi]hm�cZ�h?Y�ZibWh]cb�Uh�

h?Y�gUaY�dc]bh'

/'�;Yf]jUh]jY�cZ�U�gia��dfcXiWh��eich]Ybh'�;Yf]jUh]jY�cZ�WcadCYl�UbX�]bjYfgY�ZibWh]cbg'

0'�;Yf]jUh]jY�cZ�U�dUfUaYhf]WUCCm�XYZ]bYX�ZibWh]cb'

1'�;Yf]jUh]jY�cZ�U�ZibWh]cb�XYZ]bYX�]adC]W]hCm'

2'�;]ZZYfYbh]Uh]cb�cZ�U�WcadCYl�YldcbYbh]UC�ZibWh]cb'
+)'�;]ZZYfYbh]UV]C]hm'�;]ZZYfYbh]UC'�>YcaYhf]W�aYUb]b[�cZ�X]ZZYfYbh]UC'
+
'�;Yf]jUh]jYg�UbX�X]ZZYfYbh]UCg�cZ�?][?Yf�cfXYfg'
++'�=ibXUaYbhUC�h?YcfYag�cZ�X]ZZYfYbh]UC�WUCWiCig�"=YfaUhwg�h?YcfYa��Ic?Cwg�h?YcfYa��CU[fUb[Ywg�

h?YcfYa��:UiW?mwg�h?YcfYa#'
+,'�C�?sd]hUC�g�fiCY'
+-'�KUmCcf�dcCmbca]UC�UbX�]hg�dfcdYfh]Yg'�KUmCcf�ZcfaiCU'�K?Y�fYaU]bXYf�hYfa�cZ�h?Y�KUmCcf�ZcfaiCU�]b�

CU[fUb[Y�UbX�GYUbc�Zcfa'
+.'�8gmadhchYg�cZ�h?Y�[fUd?�cZ�U�ZibWh]cb'
+/'��lhfYaia'�EYWYggUfm�WcbX]h]cb�cZ�YlhfYaia'
+0'�JiZZ]W]Ybh�WcbX]h]cbg�Zcf�Ub�YlhfYaia'
+1'�JiZZ]W]Ybh�WcbX]h]cb�Zcf�Ub�]bWfYUgY�"XYWfYUgY#�]b�U�ZibWh]cb'
+2'�K?Y�CUf[Ygh�UbX�gaUCCYgh�jUCiYg���cZ�U�ZibWh]cb�cb�U�gY[aYbh'
,)'�:cbjYl]hm��WcbWUj]hm��]bZCYWh]cb�dc]bh'�JiZZ]W]Ybh�WcbX]h]cb�Zcf�WcbWUj]hm�"WcbjYl]hm#'
,
'�EYWYggUfm�WcbX]h]cb�Zcf�h?Y�]bZCYWh]cb�dc]bh'�JiZZ]W]Ybh�WcbX]h]cb�Zcf�h?Y�]bZCYWh]cb�dc]bh'
,+'�>YbYfUC�gW?YaY�Zcf�WcbghfiWh]b[�UbX�ghiXm]b[�h?Y�[fUd?�cZ�U�ZibWh]cb'

8CYNBTZYA�ZQ�APaP@LW�aL@TLMWPA

'�;YZ]b]h]cb�UbX�[YcaYhf]W�aYUb]b[�cZ�U�ZibWh]cb�cZ�hkc�jUf]UVCYg'

,,



+'�CYjYC�C]bYg�cZ�U�ZibWh]cb�cZ�hkc�jUf]UVCYg'
,'�GUfh]UC�XYf]jUh]jYg�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg��h?Y]f�[YcaYhf]W�aYUb]b[
-'�=ibWh]cbg�cZ�gYjYfUC�jUf]UVCYg��h?Y�WcbWYdh�cZ�hchUC�X]ZZYfYbh]UC'
.'�;]ZZYfYbh]Uh]cb�cZ�WcadCYl�ZibWh]cbg�cZ�gYjYfUC�jUf]UVCYg'
/'�?][?Yf	cfXYf�XYf]jUh]jYg�cZ�ZibWh]cbg�cZ�gYjYfUC�jUf]UVCYg'�D]lYX�XYf]jUh]jYg'�

JW?kUfhn�g�h?YcfYa'
0'�;Yf]jUh]jY�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg�]b�X]fYWh]cb'
1'�;]fYWh]cbUC�XYf]jUh]jY�UbX�[fUX]Ybh�cZ�U�gWUCUf�Z]YCX'
2'��lhfYaia�cZ�U�ZibWh]cb�cZ�gYjYfUC�jUf]UVCYg'

)'�EYWYggUfm�UbX�giZZ]W]Ybh�WcbX]h]cbg�Zcf�h?Y�YlhfYaia�cZ�U�ZibWh]cb�cZ�hkc�jUf]UVCYg'

�YBPR@LW�NLWNCWCA


'�8bh]XYf]jUh]jY��]bXYZ]b]hY�]bhY[fUC'�KUVCY�cZ�VUg]W�]bhY[fUCg'
+'�:?Ub[Y�cZ�jUf]UVCY�UbX�]bhY[fUh]cb�Vm�dUfhg�]b�Ub�]bXYZ]b]hY�]bhY[fUC'
,'�#bhY[fUh]cb�Vm�Vf]b[]b[�ibXYf�h?Y�X]ZZYfYbh]UC�g][b'
-'�#bhY[fUh]cb�cZ�fUh]cbUC�ZfUWh]cbg'
.'�#bhY[fUh]cb�Vm�dUfhg�UbX�W?Ub[Y�cZ�jUf]UVCY�]b�U�XYZ]b]hY�]bhY[fUC'
/'�#bhY[fUh]cb�cZ�hf][cbcaYhf]W�ZibWh]cbg��VUg]W�hYW?b]eiYg'
0'�#bhY[fUh]cb�cZ�]ffUh]cbUC�ZibWh]cbg'
1'�Lb]jYfgUC�hf][cbcaYhf]W�giVgh]hih]cb'
2'�;YZ]b]hY�]bhY[fUC�UbX�]hg�dfcdYfh]Yg'�EYkhcb	CY]Vb]n�ZcfaiCU'

)'�8ddC]WUh]cbg�cZ�h?Y�XYZ]b]hY�]bhY[fUC�hc�gcCj]b[�[YcaYhf]W�UbX�d?mg]WUC�dfcVCYag'


'�:UCWiCUh]b[�UfYUg�ig]b[�U�XYZ]b]hY�]bhY[fUC'

+'�:UCWiCUh]cb�cZ�h?Y�UfYU�UbX�CYb[h?�cZ�U�WifjY�[]jYb�Vm�YeiUh]cbg�]b�dUfUaYhf]W�Zcfa'

,'�:UCWiCUh]b[�h?Y�UfYU�cZ���U�Wifj]C]bYUf�gYWhcf�]b�dcCUf�WccfX]bUhYg'

-'�:UCWiCUh]cb�cZ�UfYUg�]b�fYWhUb[iCUf�UbX�dcCUf�WccfX]bUhYg�ig]b[�U�XYZ]b]hY�]bhY[fUC'


.'�:UCWiCUh]b[�h?Y�UfW�CYb[h?�ig]b[�U�XYZ]b]hY�]bhY[fUC'

/'�:UCWiCUh]b[�h?Y�UfW�CYb[h?�cZ�U�WifjY�gdYW]Z]YX�dUfUaYhf]WUCCm'

0'�:UCWiCUh]b[�h?Y�jcCiaY�cZ�U�VcXm�cZ�fYjcCih]cb�ig]b[�U�XYZ]b]hY�]bhY[fUC'

1'�:UCWiCUh]cb�cZ�h?Y�gifZUWY�UfYU�cZ���U�VcXm�cZ�fYjcCih]cb'

2'�#adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�gYWcbX�hmdYg'�:cbWYdhg�cZ�WcbjYf[YbWY�UbX�X]jYf[YbWY�

cZ�Ub�]adfcdYf�]bhY[fUC'
+)'�#adfcdYf�]bhY[fUCg�cZ�X]gWcbh]bicig�ZibWh]cbg'

DBLYOL@O�BTNVPB�Z>BTZYA
Vm�X]gW]dC]bY�!LBSPXLBTNLW�3YLWdATA�

D#E#JKIP�F=��;L:8K#FE�8E;�J:#�E:��F=�K?��ILJJ#8E�=�;�I8K#FE�
=�;�I8C�JK8K��8LKFEFDFLJ��;L:8K#FE8C

?#>?�I��;L:8K#FE�#EJK#KLK#FE��!#D5#H�
A# -E75:"�5�F"�G7CD�E-�

"!#D5#H�A# -E75:"�5#
=UWiChm�cZ�9Ug]W�:cadYhYbW]Yg� ;YdUfhaYbh�cZ�DUh?YaUh]Wg
;]gW]dC]bY��DUh?YaUh]WUC�8bUCmg]g��
:cifgY�
��JYaYghYf�+

7I3!�E�5�7E

,-




'�8bh]XYf]jUh]jY��]bXYZ]b]hY�]bhY[fUC'�KUVCY�cZ�VUg]W�]bhY[fUCg'
Xl '+'�:UCWiCUhY�h?Y�]bXYZ]b]hY�]bhY[fUC 		

-.�	l		.�	l�Uh�h?Y�
dc]bhD)"
�-#�','�=]bX�h?Y�[fUX]Ybh�cZ�h?Y�ZibWh]cbn	m�lm

-'�#bX]WUhY�k?]W?�cZ�h?Y�]adfcdYf�]bhY[fUCg�]g�WcbjYf[Ybh'
	 	 	

	 lXl� 	l	,Xl� 	 l.Xl	

 
 


.'�=]bX�h?Y�YlhfYaU�UbX�]bZCYWh]cb�dc]bhg�cZ�h?Y�ZibWh]cbm	�"l	
#Y	l'

8ddfcjYX�Uh�h?Y�aYYh]b[�cZ�h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg��),�r).�+)+,��dfchcWcC�bc'
)�8Wh]b[�?YUX�

cZ�;YdUfhaYbh E'M'�MUg]CmYjU�( (

D#E#JKIP�F=�J:#�E:��8E;�?#>?�I��;L:8K#FE�F=�K?��ILJJ#8E�=�;�I8K#FE
=�;�I8C�JK8K��8LKFEFDFLJ��;L:8K#FE8C

?#>?�I��;L:8K#FE�#EJK#KLK#FE��!#D5#H�
A# -E75:"�5�F"�G7CD�E-�

"!#D5#H�A# -E75:"�5#
=UWiChm�cZ�9Ug]W�:cadYhYbW]Yg� ;YdUfhaYbh�cZ�DUh?YaUh]Wg
�XiWUh]cbUC�dfc[fUa�
.'),'),��8ddC]YX�DYW?Ub]Wg��:cifgY�

��gYaYghYf�+

7cLXTYLBTZY�BTNVPB�"Z	�)


'�#adfcdYf�]bhY[fUCg�cZ�h?Y�Z]fgh�UbX�gYWcbX�hmdYg'�:cbWYdhg�cZ�WcbjYf[YbWY�UbX�X]jYf[YbWY�cZ�
Ub�]adfcdYf�]bhY[fUC'

+'�=]bX�h?Y�XYf]jUh]jY�cZ�U�ZibWh]cb�[]jYb�dUfUaYhf]WUCCml	

,'�#bjYgh][UhY�h?Y�ZibWh]cb�Zcf�YlhfYaian	l+	l	m+	�+m'

h

	h,

+h+

	h,

� m	 '

	�'/

,	:UCWiCUhY�h?Y�XYZ]b]hY�]bhY[fUC 	,g]b+lWcglXl	
)

.'�=]bX�h?Y�jcCiaY�cZ�U�VcXm�cVhU]bYX�Vm�fchUh]cb�UfcibX�Ub�Ul]gFOZ][ifY�VcibXYX�Vm�U�C]bY�
mUa]m	l,�m	
�l	)�'

8ddfcjYX�Uh�h?Y�aYYh]b[�cZ�h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg��),�r).�+)+,��dfchcWcC�bc'
)

8Wh]b[�?YUX�cZ�;YdUfhaYbh E'M'�MUg]CmYjU�( (

Kc�WcbXiWh�]bhYfaYX]UhY�WcbhfcC�cZ�ghiXYbhg��_bckCYX[Y�]b�U�fYachY�ZcfaUh��h?Y�cbC]bY�
WcifgYg�XYjYCcdYX�Vm�h?Y�;YdUfhaYbh�cZ�DUh?YaUh]Wg�]bWCiXY�Z]bUC�hYghg'

,.


	(МОСКОВСКИЙ ПОЛИТЕХ)
	«Математический анализ»
	Экономика предприятий и организаций
	бакалавр
	Очная, очно-заочная
	Согласовано:
	Содержание
	1.  Цели, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1. Виды учебной работы и трудоемкость
	3.1.2. Очно-заочная форма обучения
	3.2. Тематический план изучения дисциплины
	3.3. Содержание разделов дисциплины
	Введение
	Раздел 1. Дифференциальное исчисление функций одной переменной
	Раздел 2. Дифференциальное исчисление функций нескольких переменных
	Раздел 3. Интегральное исчисление

	3.4. Тематика практических занятий по дисциплине
	3.4.1. Очная форма обучения

	4. Учебно-методическое и информационное обеспечение
	4.1. Нормативные документы и ГОСТы
	4.2. Основная литература
	4.3. Дополнительная литература
	4.4. Электронные образовательные ресурсы
	4.5. Лицензионное и свободно распространяемое программное обеспечение

	5. Материально-техническое обеспечение дисциплины
	6. Методические рекомендации
	6.1. Методические рекомендации для преподавателя по организации обучения
	6.1.1. Образовательные технологии

	6.2. Методические указания для обучающихся по освоению дисциплины
	Раздел 1: дифференциальное исчисление функций одной переменной
	Раздел 2: дифференциальное исчисление функций нескольких переменных
	Раздел 3: интегральное исчисление


	7. Фонд оценочных средств
	1. Тематический план дисциплины «Математический анализ» по направлению подготовки
	Экономика предприятий и организаций (бакалавр)
	2. Тематический план дисциплины «Математический анализ» по направлению подготовки
	Экономика предприятий и организаций (бакалавр) (1)
	ФОНД ОЦЕНОЧНЫХ СРЕДСТВ

	«Математический анализ» (1)
	1. Методы контроля и оценивания результатов обучения
	2. Шкала и критерии оценивания результатов обучения
	Форма промежуточной аттестации: экзамен

	3. Оценочные средства
	3.1. Текущий контроль
	Содержание расчетно-графических работ.
	Расчетно-графическая работа № 2 по функциям нескольких переменных.
	Расчетно-графическая работа № 3 по интегральному исчислению.
	Комплект заданий
	Теория пределов и дифференцирование функции одной переменной
	Функции нескольких переменных
	Интегрирование
	Вычислить определенные интегралы
	Несобственные интегралы
	Кратные интегралы
	Контрольные работы (примеры)
	Вариант
	Вариант.
	Вариант (1)
	Вариант заданий тренировочного теста.
	Задачи
	3 часть
	Критерии оценки:

	3.2. Промежуточная аттестация
	Типовые варианты билетов прилагаются.
	Дифференциальное исчисление функций одной переменной
	Функции нескольких переменных
	Интегральное исчисление


	Типовые варианты билетов
	«МОСКОВСКИЙ ПОЛИТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ»
	ЭКЗАМЕНАЦИОННЫЙ БИЛЕТ
	«МОСКОВСКИЙ ПОЛИТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ» (1)
	Экзаменационный билет № 1



