
��������	������	������

������	�������������������	��� �� ����������

	 � � � � 	 � � � 	 � �

� � � � � 	 � � � � �

� � � � � �  � � � � � � � � � � � � �

� � � � � � � � �

����� �
! "#$%&
"$$%

������������ ��� ���	��� �������	�	�����
��	��'����� ��������

�()*+,-� ./ ,0,*12+.-

�.345*
�6*+)*76,+/.78

����

îáñëåäîâàíèå ñòðîèòåëüíûõ êîíñòðóêöèé

https://meganorm.ru/list2/64432-0.htm


����� ��!"#$%9 "$$%

�7-),31.5,-

�� ��:��;���	� �<=-365.8� 3� .�7*+,>-++.?� .65-6365-++.362@� A	��� B4.+.8,4,C� 35D(,� ,� ,+E
/.78*6,4,�A�+6-7B4.83F

"� �	���	� �-G+,>-34,8� 4.8,6-6.8� H.� 36*+)*76,(*0,,� ��� �$$� A�67*6-�,>-34,?� ,� ,++.5*0,.+E
+I?�8-+-)J8-+6F

K� �����'��	� �� �����	� �� ��������� �7,4*(.8� �-)-7*12+.�.� *�-+6365*� H.� 6-G+,>-34.8L�
7-�L1,7.5*+,@�,�8-67.1.�,,�.6�"%�)-4*<7D�"$$%��M�N�O"K&36

O� �����	� �������

!� �����:��	��M� �@+2�"$"$��M

�����	��������������� ��� �� � �� �� �� � � � � �� ��������	��� ���� � � � � � ����� �����	����������� �
� � �� �������!"#��$�%�"��&�'�()����� � � � ����*�����+����,���,�������*��-$� .�/����*����0�������1
���2���������� �� ��� � � � � � � � � ���0	�����������3��������4������������ ���� "���������� � � � � �� ������ �
��/����*��������������	��(5�*����	������ � � � � � � �� -$ �*� �/�*��	���,�� � � � � ���������,��������1
����6 ����3�����7������/����*��������������	��(5�*����	������ �� � � � � �� -$�8��	�7��������� ��1
���4���������	��� �� � � � �������� ���� � �� � � � � �� � � � � �� � �� �� � � � � � �������	�����0�� � �����0	���1
���� �5�0	�3�,9������������3�����7�������/����*���������������	��(5�*����	������ �� � � � � �� -$ �
: � � �� � ���� �� � � � � ��/����*��;� ������	����� ��� � � � � � � ���� �� �� ������ �3 � � �� ��/����*�����, �
����� � � ��0� ������	���������6 �����/�*��	������ � , � � �������	������� �� � � � � � � ������2��7����� � �
����	������������ ����	�������� � � � �. � � � � � � � �4<=>$?@AB$CD�

P��6*+)*76,+/.78C�./.781-+,-M�"$$QM�"$"$

	*36.D=,?�36*+)*76�+-�8.J-6�<I62�H.1+.362@�,1,�>*36,>+.�5.3H7.,(5-)-+C�6,7*J,7.5*+� ,�7*3E
H7.367*+-+�5�4*>-365-�./,0,*12+.�.�,()*+,D�<-(�7*(7-R-+,D��-)-7*12+.�.�*�-+6365*�H.�6-G+,>-34.E
8L�7-�L1,7.5*+,@�,�8-67.1.�,,�

SS



������� !"#$%9 "$$%

�.)-7J*+,-

�� �<1*362�H7,8-+-+,DMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM�

"� 	.78*6,5+I-�33I14,MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM�

K� �-78,+I� ,�.H7-)-1-+,DMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"

O� �.+D6,-�4.8H-6-+6+.36,MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM "

!� �*46.7I�31.J+.36,�8-+-)J8-+6*�H7.-46* MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMK

T� �<1*36,�4.8H-6-+0,,MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM!

%� �7-<.5*+,DC�H7-)UD51D-8I-�4�H-73.+*1LC�H7.5.)D=-8L� .0-+4LMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM��

�7,1.J-+,-�� �V3H7*5.>+.-W� �-7->-+2�6-8M�,)-+6,/,0,7.5*++IG�5�36*+)*76*G�,�,8-@=,G3D

7L4.5.)365*GC�.6+.3D=,G3D�4�8-+-)J8-+6L�H7.-46.5MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM�"



����� ��!"#$%9 "$$%

�5-)-+,-

	*36.D=,?� 36*+)*76� 7*(7*<.6*+� 3� 0-12@� L36*+.51-+,D� 67-<.5*+,?C� H7-)UD51D-8IG� 4� 8-+-)E
J-7*8�H7.-46.5C�5I7*J*-8IG�5�L7.5+-�,G�H7./-33,.+*12+.?�4.8H-6-+6+.36,M

�*(7*<.64*� +*36.D=-�.� 36*+)*76*� .<L31.51-+*� +-.<G.),8.362@� H7.5-)-+,D� .0-+4,� 67-<.5*E
+,?M�H7-)UD51D-8IG�4�4.8H-6-+6+.36,� 8-+-)J-7.5�H7.-46.5C�5I7*J*-8IG�5�L7.5+DG�,G�H7,-81-8.�.�
H7./-33,.+*12+.�.�3..65-6365,DM

�0-+4*�4.8H-6-+6+.36,�+*�.3+.5-�H7./-33,.+*12+.�.�3..65-6365,D�D51D-63D�H7.0-33.8C�.<-3H-E
>,5*@=,8�3<.7�)*++IG�,�H7,+D6,-�7-R-+,D�.�3H.3.<+.36,�6.�.�,1,�,+.�.�3.67L)+,4*�5IH.1+D62�35.@�
7*<.6L�+*�L7.5+-C�3..65-6365L@=-8�(*+,8*-8.?�).1J+.36,M

�-+-)J-7�H7.-46*�+-3-6�.65-6365-++.362�(*�53-�*3H-46I�7-*1,(*0,,�H7.-46*�,1,�H.)H7.-46*C�D5E
1D@=-�.3D�>*362@�<.1--�47LH+.�.�H7.-46*�,1,�H7.�7*88IM��.B6.8L�.0-+4*�-�.�4.8H-6-+6+.36,�).1J+*�
<I62�53-36.7.++-?�,�541@>*62�5�3-<D�35-)-+,DC�H.)65-7J)*@=,-�-�.�H7./-33,.+*12+.-�3..65-6365,-M

	*36.D=,?�36*+)*76�H.�.0-+4-�4.8H-6-+6+.36,�8-+-)J-7.5�H7.-46.5�7*(7*<.6*+�3�0-12@X
&� L).51-65.7-+,D�H.67-<+.36,�5I<.7*�4.8H-6-+6+IG�8-+-)J-7.5�H7.-46.5�5�7*(1,>+IG�3-46.7*G�

H7.8IR1-++.36,X
&� H.5IR-+,D�B//-46,5+.36,�8-+-)J8-+6*�H7.-46.5Y
&� 3.()*+,D�,�.0-+4,�H7./-33,.+*12+.?�4.8H-6-+0,,�3H-0,*1,36.5�,�.7�*+,(*0,,�H.�7-*1,(*0,,�

H7.-46.5M
	*36.D=,?� 36*+)*76� 8.J-6� ,3H.12(.5*623D� 3� H.8.=2@� 7*(1,>+IG� H.)G.).5� ,� 8-6.).5� 4� 8-E

+-)J8-+6L� H7.-46.5C� .<-3H->,5*@=,G� H.1L>-+,-� L).51-65.7,6-12+IG� 7-(L126*6.5� ,� H.(5.1D@=,G�
8-+-)J-7*8�H7.-46.5�H.5I3,62�L7.5-+2�35.-?�4.8H-6-+6+.36,M

	*36.D=,?�36*+)*76�7*(7*<.6*+�3�L>-6.8�67-<.5*+,D�36*+)*76*�AZ[\]^[�_`ab\ac^de`�f^g`h�ij^dE
h^ahg� b\a� _a\k`ej� l^d^m`c`dj� _`ag\dd`[M� _`ab\ac^de`� f^g`h� n\co`j`dep� ij^dh^ahg� b\a� Z[\]^[� q`r`[� ��
^dh�"�_a\k`ej�l^d^m`agF�VZ_fi_l_WM

Ss



����� �� !"#$%9 "$$%

	 � � � � 	 � � � 	 � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � �

��������������� ���	��� �������	�	����� ��	��'����� ��������

Ztuh^de`�b\a�^gg`ggc`dj�\b�oa\k`ej�c^d^m`c`dj�o`ag\dd`[�e\co`j`dep

�*6*�55-)-+,D�9 �"$�$9 $�9 $�

�� �<1*362�H7,8-+-+,D

	*36.D=,?�36*+)*76�L36*+*51,5*-6�67-<.5*+,D�4�4.8H-6-+6+.36,�8-+-)J-7.5�H7.-46.5M
	*36.D=,?�36*+)*76�.<-3H->,5*-6�.3+.5L�)1D�.H7-)-1-+,D�L7.5+D�H7./-33,.+*12+.�.�3..65-6E

365,D� 8-+-)J-7.5�H7.-46.5M� �+�6*4J-�8.J-6�H7,8-+D623D�5�4*>-365-�8.)-1,C� ,3H.12(L-8.?�)1D�L36*E
+.51-+,D�.3+.5.H.1*�*@=,G�67-<.5*+,?�4�8-+-)J-7*8�H7.-46.5M

	*36.D=,?�36*+)*76�L36*+*51,5*-6�H.7.�.5I-�L7.5+,�H7./-33,.+*12+.�.�3..65-6365,DC�6.�-362�
H.)65-7J)-+,D�3H.3.<+.36,�8-+-)J-7.5�H7.-46.5�5IH.1+D62�35.,�.<D(*++.36,�5�3..65-6365,,�3�L36*E
+.51-++I8,�67-<.5*+,D8,C� H7,-81-8I8,�5�4.+47-6+.?�3,6L*0,,M

	*36.D=,?�36*+)*76�6*4J-�8.J-6�,3H.12(.5*623D�3�0-12@�.<L>-+,D� ,�7*(5,6,D�H7./-33,.+*12E
+IG�(+*+,?�,�+*5I4.5M

�7-<.5*+,D� +*36.D=-�.� 36*+)*76*� 8.�L6� H7,8-+D623D� 7*(1,>+I8,� �.3L)*7365-++I8,� ,� +-�.3LE
)*7365-++I8,� H7-)H7,D6,D8,C� 5�6.8�>,31-� +*L>+I8,� ,+36,6L6*8,C�H7./-33,.+*12+I8,�*33.0,*0,DE
8,�,�H7*5,6-12365-++I8,�.7�*+,(*0,D8,M

�-8IC� .67*J*@=,-�.3+.5.H.1*�*@=,-� (+*+,D� ,�H7./-33,.+*12+I-� +*5I4,� 8-+-)J-7.5� H7.-4E
6.5M�+-.<G.),8I-�)1D�).36,J-+,D�7-(L126*6.5C�,(8-7D-8IG�3�H.8.=2@�47,6-7,-5�H7./-33,.+*12+.�.�
3..65-6365,DC�H7,5-)-+I�5�H7,1.J-+,,��M

	*36.D=,?� 36*+)*76� 8.J-6� H7,8-+D623D� 3.58-36+.� 3� )7L�,8,� 36*+)*76*8,C� 6*4,8,� 4*4�
����� ��!�Q$�MOM������������ �$$$T�,�)7L�,-M

"� 	.78*6,5+I-�33I14,

��+*36.D=-8�36*+)*76-�,3H.12(.5*+I�+.78*6,5+I-�33I14,�+*�31-)L@=,-�36*+)*76IX
������� ���� �$$$T� �,36-8I�8-+-)J8-+6*�4*>-365*M� �L4.5.)365.�H.�8-+-)J8-+6L�4*>-365*� H7,�

H7.-46,7.5*+,,M
�������!�Q$�MO�V�v��T"�Q#X"$$�W� �-+-)J8-+6�7,34*M� �L4.5.)365.�H.�H7,8-+-+,@�H7,�H7.-46,E

7.5*+,,��w

� 7 , 8 - > * + , - � 9 � �7,� H.12(.5*+,,� +*36.D=,8� 36*+)*76.8� 0-1-3..<7*(+.�H7.5-7,62�)-?365,-�33I1.>E
+IG�36*+)*76.5� 5�,+/.78*0,.++.?�3,36-8-� .<=-�.�H.12(.5*+,D�9 �+*� ./,0,*12+.8�3*?�-� �-)-7*12+.�.� *�-+6E
365*�H.�6-G+,>-34.8L�7-�L1,7.5*+,@�,�8-67.1.�,,�5�3-6,� �+6-7+-6�,1,�H.�-J-�.)+.8L�,+/.78*0,.++.8L�L4*(*E
6-1@�A	*0,.+*12+I-�36*+)*76IFC� 4.6.7I?� .HL<1,4.5*+�H.�3.36.D+,@�+*� �� D+5*7D� 6-4L=-�.� �.)*C� ,�H.�5IHL34*8�
-J-8-3D>+.�.�,+/.78*0,.++.�.�L4*(*6-1D�A	*0,.+*12+I-�36*+)*76IFC�(*�6-4L=,?��.)M� �31,�(*8-+-+�33I1.>+I?�
36*+)*76C� +*� 4.6.7I?� )*+*� +-)*6,7.5*++*D� 33I14*C� 6.� 7-4.8-+)L-63D� ,3H.12(.5*62�)-?365L@=L@� 5-73,@� B6.�.�
36*+)*76*� 3�L>-6.8� 53-G� 5+-3-++IG� 5� )*++L@� 5-73,@� ,(8-+-+,?M� �31,� (*8-+-+� 33I1.>+I?� 36*+)*76C� +*� 4.6.E
7I?�)*+*�)*6,7.5*++*D�33I14*C�6.�7-4.8-+)L-63D�,3H.12(.5*62�5-73,@�B6.�.�36*+)*76*�3�L4*(*++I8�5IR-��.).8

�-?365L-6���������v��T"�Q#9 "$�!�A�7.-46+I?�8-+-)J8-+6M��L4.5.)365.�H.�H7,8-+-+,@�8-+-)J8-+6*�
7,34*�H7,�H7.-46,7.5*+,,FM

�()*+,-�./ ,0,*12+.-

�



����� ��!"#$%9 "$$%

L65-7J)-+,D�VH7,+D6,DWM� �31,�H.31-�L65-7J)-+,D�+*36.D=-�.�36*+)*76*�5�33I1.>+I?�36*+)*76C� +*� 4.6.7I?�)*+*�
)*6,7.5*++*D�33I14*C�5+-3-+.�,(8-+-+,-C� (*67*�,5*@=--�H.1.J-+,-C�+*�4.6.7.-�)*+*�33I14*C�6.�B6.�H.1.J-+,-�
7-4.8-+)L-63D�H7,8-+D62�<-(�L>-6*�)*++.�.�,(8-+-+,DM� �31,�33I1.>+I?�36*+)*76�.68-+-+�<-(�(*8-+IC�6.�H.1.E
J-+,-M�5�4.6.7.8�)*+*�33I14*�+*�+-�.C�7-4.8-+)L-63D�H7,8-+D62�5�>*36,C�+-�(*67*�,5*@=-?� (�L�33I14LM

K� �-78,+I� ,� .H7-)-1-+,D

��+*36.D=-8�36*+)*76-�H7,8-+-+I�31-)L@=,-�6-78,+I�3�3..65-6365L@=,8,�.H7-)-1-+,D8,X
KM�� H7.)L40,D�H7.-46*X� �,(,>-34,?�H7-)8-6C�L31L�*�,1,�H7,+D6.-�7-R-+,-C�D51D@=--3D�.3+.5E

+I8�7-(L126*6.8�(*5-7R-+,D�H7.-46*M

� 7 , 8 - > * + , - � 9 ��7.)L40,D�8.J-6�<I62�3.36*5+.?�>*362@�<.1--�47LH+.�.�H7.-46*M

KM"� 47,6-7,,�L3H-G*�H7.-46*X� �-7I� .0-+,5*+,D�H7.-46*C� H7,8-+D-8I-�4�H7.)L40,,�H7.-46*� ,�
LH7*51-+,@�H7.-46.8C�4.6.7I-�8.�L6�<I62�4*4�4.1,>-365-++I8,C�6*4�,�4*>-365-++I8,�,�.H7-)-1D623D�
).�+*>*1*�,1,�5�H7.0-33-�7*(7*<.64,�H7.-46*M

O� �.+D6,-�4.8H-6-+6+.36,

�-78,+� A4.8H-6-+6+.362F� H7.,3G.),6� .6�1*6,+34.�.� Ae\co`j`a`FM� .(+*>*@=-�.� A<I62� H7,-81-E
8I8FM� ,� ,3H.12(L-63DC� 4*4�H7*5,1.C� )1D� H7,(+*+,D� 6.�.C� >6.� 3H-0,*1,36� .<1*)*-6�).36*6.>+I8� H7.E
/-33,.+*12+I8,�(+*+,D8,�,�+*5I4*8,�)1D�5IH.1+-+,D�H.36*51-++.?�(*)*>,�,1,�,3H.1+-+,D�.H7-)-E
1-++IG�.<D(*++.36-?M���+*36.D=--�57-8D�.7�*+,(*0,,�H7.D51D@6�53-�<.12RL@�(*,+6-7-3.5*++.362�5�
.0-+4-�4.8H-6-+6+.36,�3H-0,*1,36.5�H7,�H7,+D6,,�7-R-+,?C�35D(*++IG�3�,G�+*?8.8C�H7.)5,J-+,-8�,�
H7./-33,.+*12+I8�7.36.8M

�-78,+� A4.8H-6-+6+.362F� >*36.� ,3H.12(L@6� H7,� *447-),6*0,,� +*� 6-G+,>-34L@� 4.8H-6-+6+.362�
.7�*+.5�H.�3-76,/,4*0,,�,�,3HI6*6-12+IG�1*<.7*6.7,?�)1D�H7.5-)-+,D�7*<.6�5�.<1*36,�.0-+4,�3..6E
5-6365,DM

�L=-365L-6�)5*�.3+.5+IG�H.)G.)*�4�.H7-)-1-+,@�,�.0-+4-�4.8H-6-+6+.36,�3H-0,*1,36*X
&� *67,<L6,5+I?�9 �+*�.3+.5-�5ID51-+,D�,�.0-+4,�1,>+.36+IG�4*>-365�,�G*7*46-7,36,4Y
&� H7*46,>-34,?�9 �+*�.3+.5-�.0-+4,�4.8H-6-+6+.36,�H.�L7.5+@�H7./-33,.+*12+.�.�3..65-6365,D�

,�H7*46,>-34,8�7-(L126*6*8�)-D6-12+.36,M
��+*36.D=-8�36*+)*76-�7*338.67-+�56.7.?�H.)G.)�4�.0-+4-�4.8H-6-+6+.36,M
�6*+)*76IC� L36*+*51,5*@=,-� 67-<.5*+,D� 4� H7./-33,.+*12+.?� 4.8H-6-+6+.36,� 3H-0,*1,36*C�

).1J+I� 7*338*67,5*62�67,�.3+.5+IG�5.H7.3*X
&� 4*4L@�7*<.6L�).1J-+�5IH.1+D62�3H-0,*1,36�+*�7*<.>-8�8-36-�5�)*++.?�H7-)8-6+.?�.<1*36,C� 5�

)*++.?�H7./-33,.+*12+.?�3/-7-�,1,�H7,�5IH.1+-+,,�.H7-)-1-++.?�7.1, 
&� 4*4,-�H*7*8-67I�VH.4*(*6-1,W�,�)*++I-�8.�L6�,�).1J+I�,3H.12(.5*623D�)1D�3<.7*�,+/.78*0,,�

3�0-12@�.0-+4,�4.8H-6-+6+.36,�3H-0,*1,36* 
&� 4*4,-� (+*>-+,D�H*7*8-67.5� ,�4*4,-�35-)-+,D�H.(5.1D@6�H.)65-7),62�67-<L-8I?�L7.5-+2�4.8E

H-6-+6+.36, 
	*36.D=,?�36*+)*76�,3H.12(L-6�31-)L@=,-�.3+.5+I-�4.8H.+-+6I�4.8H-6-+6+.36,X
&� .<1*36,�4.8H-6-+0,,C�.H7-)-1D@=,-�3/-7I�H7./-33,.+*12+.?�)-D6-12+.36,C�5�4.6.7IG�).1JE

+*�<I62�H.)65-7J)-+*�4.8H-6-+6+.362�3H-0,*1,36*M��<1*36,�8.�L6�H7-)36*51D62�3.<.?�.H7-)-1-++I-�
7*<.>,-�7.1,C� /L+40,,C�H7.0-33I�,�7-(L126*6IC� 5I7*J-++I-�5�4*6-�.7,DG�H7.,(5.)365*�H7.)L40,,X

&� B1-8-+6I�4.8H-6-+0,,C� 4.6.7I-�.H7-)-1D@6�41@>-5I-�4.8H.+-+6I�)-D6-12+.36,�5�4*J).?�.<E
1*36,�4.8H-6-+0,,M� �<1*362�3.)-7J,6�.6�K�).�T�B1-8-+6.5Y

&� 47,6-7,,�H7./-33,.+*12+.�.�3..65-6365,DC�4.6.7I-�L36*+*51,5*@6�H.4*(*6-1,�VG*7*46-7,36,E
4,W�H7./-33,.+*12+.�.�3..65-6365,DC�+-.<G.),8I-�)1D�4*J).�.�B1-8-+6*�4.8H-6-+0,,M��7,6-7,,�H7.E
/-33,.+*12+.�.�3..65-6365,D�L36*+*51,5*@6�+-.<G.),8I?�6,H�,1,�L7.5-+2�3..65-6365,DC�4.6.7I?�,3E
H.12(L-63D�)1D�H.)65-7J)-+,D�3..65-6365,DM��+,�.H7-)-1D@6�7-(L126*6I�H7*46,>-34.?�)-D6-12+.36,C�
4.6.7I-�).1J-+�H7.)-8.+367,7.5*62�4.8H-6-+6+I?�3H-0,*1,36�5�4*J).8� ,(�B1-8-+6.5� 4.8H-6-+0,,C�
+*�.3+.5-�>-�.�)-1*-63D�(*41@>-+,-�.�-�.�H7./-33,.+*12+.8�3..65-6365,,Y

&� .<1*36,� 4.8H-6-+6+.36,� ).H.1+D@6� 47,6-7,,� H7./-33,.+*12+.�.� 3..65-6365,D� 3H-0,*1,36*�
H.37-)365.8�L6.>+-+,D� 47,6,>-34,G�,1,� 5*J+IG�*3H-46.5�47,6-7,-5� -�.�H7./-33,.+*12+.�.�3..65-6E
365,D�,�,G�H7,8-+-+,DM

�5-)-+,DC� ,3H.12(L-8I-�)1D�H.)65-7J)-+,D�4.8H-6-+6+.36,C�).1J+I�<I62X
&� ).36.5-7+I8,Y

�
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&� +*)-J+I8,X
&� *46L*12+I8,� V+*H7,8-7C� ).4*(*6-12365*� 8.�L6� 3>,6*623D� *46L*12+I8,� 5� 6->-+,-� H.31-)+,G�

67-G�1-6M�5�6->-+,-�4.6.7IG�.0-+,5*-8I?�3H-0,*1,36�<I1�3H.3.<-+�5IH.1+D62�(*)*>,�+*�L7.5+-C�L36*E
+.51-++.8�5�+*36.D=-8�36*+)*76-WX

&� ).36*6.>+I8,�V.G5*6I5*@=,8,�53-�67-<.5*+,D�+*36.D=-�.�36*+)*76*WX
&� 3..65-6365L@=,8,�V).4*(*6-12365*�).1J+I�<I62�H.1L>-+I�5�3..65-6365,,�3�67-<.5*+,D8,�+*E

36.D=-�.�36*+)*76*�,�+*�.3+.5-�)*++IG�.�5IH.1+-+,,�H7.-46*WM

!� �*46.7I�31.J+.36,�8-+-)J8-+6*�H7.-46*

	*� 8-J)L+*7.)+.8� L7.5+-� 53-� H7.-46I� H.)7*()-1D@6� +*�)5*� L7.5+D� 31.J+.36,� 9 � �1.<*12+I-�
L7.5+,� �� ,�"M

v6,�L7.5+,�7*(1,>*@63D�H.�31.J+.36,�7L4.5.)365*�H7.-46.8M� �-+-)J-7�H7.-46*C�4.8H-6-+6+.362�
4.6.7.�.� 3..65-6365L-6� �1.<*12+.8L� L7.5+@� �M� 8.J-6� .4*(*623D� +-3H.3.<+I8� ).36,>2� H7-)H.1*�*-E
8IG� 7-(L126*6.5� 5� 7*84*G� H7.-46*C� )1D� 4.6.7.�.� 67-<L-63D� 4.8H-6-+6+.362� �1.<*12+.�.� L7.5+D� "M� ��
+*36.D=-8� 36*+)*76-� )1D� ),//-7-+0,*0,,� H7.-46.5� +*� .3+.5-� L7.5+D� 31.J+.36,� ,G� 8-+-)J8-+6*�
,3H.12(L-63D�31-)L@=,?�H.)G.)M

�1D�.0-+4,�31.J+.36,�H7.-46.5�,3H.12(L@63D�3-82�/*46.7.5� ,)-+6,/,4*0,,� L7.5+D�31.J+.36,�
H7.-46*� ,�7-?6,+��)1D�4*J).�.�/*46.7*�31.J+.36,C�H7,5-)-++I-�5�6*<1,0-� �M

� * < 1 , 0 * � � 9 �-?6,+��31.J+.36,�H7.-46.5

� * 4 6 . 7 � 3 1 . J + . 3 6 , � H 7 . - 4 6 *

� - ? 6 , + � �3 1 . J + . 3 6 ,

� " K O

�� �36.?>,5.362� V36*<,12+.362W�
H7.-46*

�>-+2�5I3.4*D �I3.4*D �7-)+DD 	,(4*D

"� �+.J-365-++.362� 7*(1,>+IG� 8-E
6.).5� ,� H.)G.).5C� H7,8-+D-8IG�)1D�
5IH.1+-+,D�H7.-46*

	,(4*D �7-)+DD �I3.4*D �>-+2�5I3.4*D

K� �*3R6*<�3.0,*12+IG� H.31-)365,?�
,1,� H.31-)365,?� )1D� .47LJ*@=-?�
37-)I� 5� 7-(L126*6-� 5IH.1+-+,D� H7.E
-46*

	,(4*D �7-)+DD �I3.4*D �>-+2�5I3.4*D

O� �J,)*-8.-� /,+*+3.5.-� 5.()-?E
365,-� VH.1.J,6-12+.-� ,1,� .67,0*E
6-12+.-W�+*�36.7.+IC� (*,+6-7-3.5*+E
+I-�5�7-*1,(*0,,�H7.-46*

	,(4*D �7-)+DD �I3.4*D �>-+2�5I3.4*D

!� �67*6-H1>-34*D� (+*>,8.362� H7.-4E
6*�)1D�.7�*+,(*0,,�,1,�L>*365L@=,G�
5�+-8�.7�*+,(*0,?

�>-+2�+,(4*D 	,(4*D �7-)+DD �I3.4*D

T� �.58-36,8.362� (*,+6-7-3.5*++IG�
36.7.+� ,� ,G� ,+6-7-3.5� 5� .6+.R-+,,�
G*7*46-7,36,4�H7.)L40,,�H7.-46*

�I3.4*D �7-)+DD 	,(4*D �>-+2�+,(4*D

%� �.1,>-365.� ,� 7*(+..<7*(,5� 5+-RE
+,G�35D(-?�H7.-46*�3�)7L�,8,�.7�*+,E
(*0,.++I8,�-),+,0*8,

�>-+2�+,(4*D 	,(4*D �7-)+DD �I3.4*D

�0-+4*�31.J+.36,�H7.-46*� .3L=-3651D-63D�HL6-8�3L88,7.5*+,D�7-?6,+�.5�53-G�/*46.7.5�31.JE
+.36,M� ;*11IC� ,3H.12(L-8I-� )1D� .0-+4,� 4.8H-6-+6+.36,C� L7.5+,� H7.-46*� ,� 5I5.)I� .� H7,8-+,8.36,�
H7.-46.5�)1D�.0-+4,�4.8H-6-+6+.36,�+*�.3+.5-�)*++.�.�36*+)*76*�H7,5-)-+I�5�6*<1,0-�"M

K
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� * < 1 , 0 * � "�9 ��H7-)-1-+,-�5.(8.J+.36,�H7,8-+-+,D�H7.-46*�)1D�.0-+4,�4.8H-6-+6+.36,�3H-0,*1,36*

�0-+4*�4.8H-6-+6+.36,�
<*11

�7.5-+2�H7.-46* �I5.)�.�5.(8.J+.36,� ,3H.12(.5*+,D�H7.-46*�)1D� .0-+4,�
4.8H-6-+6+.36,�H.�+*36.D=-8L�36*+)*76L

	-�<.1--� �� 	,J-� �1.<*12+.�.�L7.5+D� � �7.-46�+-�8.J-6�<I62�,3H.12(.5*+

�6� �"�).� �# �1.<*12+I?�L7.5-+2� � �7.-46�8.J-6�<I62�,3H.12(.5*+�)1D�.0-+4,�4.8H-6-+6E
+.36,�+*� �1.<*12+.8�L7.5+-� �

�6� �Q�).�"! �1.<*12+I?�L7.5-+2�" �7.-46�8.J-6�<I62�,3H.12(.5*+�)1D�.0-+4,�4.8H-6-+6E
+.36,�+*� �1.<*12+.8�L7.5+-�"

	-�8-+--�"T �IR-��1.<*12+.�.�L7.5+D�" �7.-46�8.J-6�<I62�,3H.12(.5*+�+*�<.1--�5I3.4,G�L7.5E
+DG

� 7 , 8 - > * + , D X
�� �0-+4*�+,J-� �1.<*12+.�.�L7.5+D� ��9 �4.1,>-365.�<*11.5� ��� ,1,�+,J-M
"� �1.<*12+I?�L7.5-+2� ��9 �4.1,>-365.�<*11.5�.6� �"�).� �#M
K� �1.<*12+I?�L7.5-+2�"�9 �4.1,>-365.�<*11.5�.6� �Q�).�"!M
O� �IR-��1.<*12+.�.�L7.5+D�"�9 �4.1,>-365.�<*11.5�"T� ,1,�<.1--M

!M�� �36.?>,5.362�V36*<,12+.362W�H7.-46*

�.)-7J*+,-�H7.-46*�541@>*-6�5�3-<D�-�.�J,(+-++I?�0,41C�L>*36+,4.5�H7.-46*C� .7�*+,(*0,@C�5IE
H.1+D@=L@� H7.-46C� L7.5-+2�(+*+,D�H7,8-+D-8IG�8-6.).5� ,�H.)G.).5M� �36.?>,5.362�H7.-46*� .H7-)-E
1D-63D�6-8M� +*34.124.�>*36.�H7.,3G.)D6� ,(8-+-+,D� 3.)-7J*+,D�H7.-46*C� +*34.124.�)-?365L@=,-� (*E
4.+.)*6-12365.�,�36*+)*76I�+-�3.<1@)*@63D�).1J+I8�.<7*(.8�,�4*4�8+.�.�H7.<1-8�8-+-)J-7�H7.-46*�
5I+LJ)-+�7-R*62�3*8M

!M"� �*(1,>+I-�8-6.)I�,�H.)G.)IC�H7,8-+D-8I-�)1D�5IH.1+-+,D�H7.-46*

�1D�8+.�,G�H7.-46.5�+-.<G.),8.� H7,8-+-+,-�<.12R.�.�>,31*� 7*(1,>+IG�8-6.).5�8-+-)J8-+6*�
,1,� 6-G+,>-34,G�),30,H1,+M� �.34.124L� H7,8-+-+,-� 4*J).?� ),30,H1,+I� 51,D-6� +*� 5IH.1+-+,-� 35DE
(*++.?�3�+-?�>*36,�H7.-46*�3�H.8.=2@�H7,8-+-+,D�8-6.).5C�.61,>*@=,G3D�.6�H7,8-+D-8IG�5�)7L�,G�
>*36DG�H7.-46*C�+*1,>,-�<.12R.�.�4.1,>-365*�),30,H1,+C�+-.<G.),8IG�)1D�5IH.1+-+,D�H7.-46*C�.(+*E
>*-6�L5-1,>-+,-�35D(*++IG�3�+,8,�H7.<1-8C�4.6.7I-�).1J-+�7-R,62�8-+-)J-7�5�H7.0-33-�5IH.1+-+,D�
H7.-46*M

!MK� �*3R6*<�3.0,*12+IG�H.31-)365,?�,1,�H.31-)365,?�)1D� .47LJ*@=-?�37-)I
5�7-(L126*6-�5IH.1+-+,D�H7.-46*

v6.6�/*46.7�L>,6I5*-6�H.6-+0,*12+I-� 5+-R+,-�5.()-?365,D� 5�7-(L126*6-�5IH.1+-+,D� H7.-46*M�
	*H7,8-7C�8-+-)J-7�H7.-46*�H.�367.,6-12365L�*6.8+.?�B1-467.36*+0,,C�4.6.7*D�7*3H.1*�*-63D�7D).8�
3�+*3-1-++I8� HL+46.8C�).1J-+C� 4*4�H7*5,1.C�5(*,8.)-?365.5*62�3�<.12R,8�>,31.8�7*(1,>+IG�L>*36E
+,4.5�H7.-46*C�>-8�8-+-)J-7�H7.-46�H.�367.,6-12365L�J,1.�.�).8*�5�B6.8�J-�+*3-1-++.8�HL+46-M

!MO� �J,)*-8.-�/ ,+*+3.5.-�5.()-?365,-�VH.1.J,6-12+.-�,1,�.67,0*6-12+.-W
+*�36.7.+IC�(*,+6-7-3.5*++I-�5�7-*1,(*0,,�H7.-46*

v6.6� /*46.7� .H7-)-1D-6� /,+*+3.5I?� 8*3R6*<� H7.-46*M� 	*H7,8-7C� 7*<.6*�8-+-)J-7*� H7.-46*C�
.65-6365-++.�.�(*�55-)-+,-�5�B43H1L*6*0,@�31.J+.�.�B1-467.++.�.�.<.7L).5*+,D�)1D�<I6.5IG�0-1-?C�
H.)5-7�*-63D�<.1--�H7,367*36+.?�.0-+4-C�>-8�7*<.6*�8-+-)J-7*�H7.-46*�*+*1.�,>+.�.�.<U-8*�H.�H7.E
,(5.)365L�4.8H2@6-7.5M

!M!� �67*6-�,>-34*D�(+*>,8.362�H7.-46*�)1D�.7�*+,(*0,,�,�L>*365L@=,G�5�+-8
.7�*+,(*0,?

	*36.D=,?� /*46.7� 7*338*67,5*-6� *3H-46� 51,D+,D� H7.-46*� +*� )-D6-12+.362� .7�*+,(*0,?M�
�.34.124L� 4*J)I?� H7.-46� ).1J-+� <I62� 3.�1*3.5*+� 3.� 367*6-�,>-34,8� +*H7*51-+,-8� .7�*+,(*0,,C�
H7.-46I� ,8-@6�7*(1,>+L@�(+*>,8.362�)1D�3*8.?�.7�*+,(*0,,�,�L>*365L@=,G�5�+-8�.7�*+,(*0,?M

O
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!MT� �.58-36,8.362� (*,+6-7-3.5*++IG�36.7.+� ,� ,G� ,+6-7-3.5� 5� .6+.R-+,,� G*7*46-7,36,4
H7.)L40,,�H7.-46*

�>*36+,4,�H7.-46*�).1J+I�+-�6.124.�3.�1*3.5*62�G*7*46-7,36,4,�H7.)L40,,�H7.-46*C�+.�,�H7,?6,�
4�-),+.8L�8+-+,@�5�.6+.R-+,,�H7-)H.1*�*-8IG�7-(L126*6.5�H7.-46*M��31,�3.�1*3,-�+-�).36,�+L6.�,1,�
-31,� 5I�.)I� .6� H7.)L40,,� 3� .H7-)-1-++I8� +*<.7.8� G*7*46-7,36,4� +-� ,(5-36+I� ,1,� +-� .H7-)-1-+IC�
8-+-)J8-+6�H7.-46*�8.J-6�36.14+L623D�3�3-72-(+I8,�H7.<1-8*8,M

!M%� �.1,>-365.� ,� 7*(+..<7*(,-� 5+-R+,G� 35D(-?� H7.-46*� 3� )7L�,8,� .7�*+,(*0,.++I8,
-),+,0*8,

:+*>,6-12+I-�H7.<1-8I�)1D�8-+-)J8-+6*�H7.-46*C�*+*1.�,>+I-�H7,5-)-++I8� 5�!M"M�8.J-6�3.(E
)*62�,�<.12R.-�>,31.�L>*365L@=,G�5�H7.-46-�7*(1,>+IG�.7�*+,(*0,?M

T� �<1*36,�4.8H-6-+0,,

�3H.12(L-8I-� .<1*36,� 4.8H-6-+0,,� H7,5-)-+I� 5� 6*<1,0-� KM� �3+.5+.-� 7*(1,>,-� 8-J)L� 31.JE
+.362@�H7.-46.5��1.<*12+.�.�L7.5+D� �� ,� �1.<*12+.�.�L7.5+D�"� (*41@>*-63D� 5�6.8M�4*4,-�.<1*36,�4.8E
H-6-+0,,�,�)*++I-�)1D�H.)65-7J)-+,D�4.8H-6-+6+.36,�H7,8-+D@63D�,�4*4.5�G*7*46-7�,G�H7,8-+-+,DM�
�1D� �1.<*12+.�.�L7.5+D� �� ,3H.12(L@63D�.<1*36,� 4.8H-6-+0,,� ��� �� 9 � ���TC� *� )1D� �1.<*12+.�.�L7.5E
+D�"�9 ������ 9 ����%M

� * < 1 , 0 * � K�9 ��<1*36,�4.8H-6-+0,,

�<H*362
H.8H-
6-,0,,

	*,8-+.5*+,-�.<1*36, �7.5-+2�H7,E
8-+-+,D

	*H7*51-+,D�I-4-)48-+�*�H7.-46*C�5�4.6.7IG�,3E
H.12(L-63D�)*++*D�.<1*362�4.8H-6-+0,,

��� � �H7*51-+,-� .6+.R-+,D8,� 8-J)L�
L>*36+,4*8,�H7.-46*

�1.<*12+I-�
L7.5+,� �� ,�"

�<-3H->-+,-�35.-57-8-++.�.� ,�3..65-6365L@E
=-�.�L>*36,D�41@>-5IG�3H-0,*1,36.5C�.7�*+,E
(*0,?�,��7LHH�5�H7.0-33-�5IH.1+-+,D�H7.-46*

���" �H7*51-+,-� 8-J1,>+.36+I8,� .6E
+.R-+,D8,

�1.<*12+I-�
L7.5+,� �� ,�"

�<-3H->-+,-� ).36,J-+,D� 7-(L126*6.5� H7.-4E
6*� 3�H.8.=2@�L>*365L@=,G� 5� H7.-46-�1@)-?M�
v6*� .<H*362� .61,>*-63D� .6� ��� �� 6-8M� >6.� .+*�
7*338*67,5*-6� .6+.R-+,D� 8-J)L� .6)-12+I8,�
L>*36+,4*8,C� 4.6.7I-� 8.�L6�<I62� �7LHH.?�1,0�
,1,�.7�*+,(*0,-?C� ,1,�.6)-12+I8� /,(,>-34,8�
1,0.8

��: �H7*51-+,-� 7*(7*<.64.?� H1*+*�
H7.-46*

�1.<*12+I-�
L7.5+,� �� ,�"

�H7-)-1-+,-� ,� ).4L8-+6*12+.-� ./.781-+,-�
7*<.>-�.�H1*+*�H7.-46*� 3�0-12@�B//-46,5+.E
�.�,�7-(L126*6,5+.�.�LH7*51-+,D�H7.-46.8

���O �H7*51-+,-� H7.0-33.8� 5IH.1+-E
+,D�H7.-46*

�1.<*12+I-�
L7.5+,� �� ,�"

�<-3H->-+,-� 4.+367L46,5+.�.� H7.0-33*� 5IE
H.1+-+,D� H7.-46*C� 0-12@� 4.6.7.�.� D51D-63D�
H7.)L40,D�H7.-46*�3�3..65-6365L@=,8,�3.6�H*E
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#M"� �L4.5.)365.� H.� ,(8-7-+,@C� 3<.7L� ,� H7.5-74-� H7*E
5,12+.36,�)*++IG�)1D�H.36.D++.�.�L1L>R-+,D
#MKM�� �-?365,D� ,+,0,,7L@=-?�.7�*+,(*0,,� )1D�H.36.D+E
+.�.�L1L>R-+,D�H7.0-33.5�H7.-46*
#MKM"� �+/.78*0,DC�4.6.7L@�H7.-46+*D�.7�*+,(*0,D�).1JE
+*�H-7-)*5*62�,+,0,,7L@=-?�.7�*+,(*0,,�)1D�.<-3H->-E
+,D�H.36.D++.�.�L1L>R-+,D

���" �L4.5.)365.M
�7.5-)-+,-�H-7-�.5.7.5M
�H7*51-+,-� H-73.+*1.8x>-1.-5>-34,8,�
7-3L73*8,M
�H1.>-+,-��7LHHIC�3.58-36+*D�7*<.6*
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%M%MO� �*(7*<.64*�H1*+.5�.65-6365-++.36,� (*�7,34
%M%M!� �3L=-3651-+,-�,�.<+.51-+,-�H7.�7*88C�35D(*++IG�
3�7,34.8

���O �H7*51-+,-�,(8-+-+,D8,M�
�H7*51-+,-�4.+/,�L7*0,-?M�
�H7*51-+,-�,()-7J4*8,M�
�H7*51-+,-�).4L8-+6*8,M�
�H7-)-1-+,-�7-(L126*6,5+.36,M�
�-R-+,-�H7.<1-8M
�.+,6.7,+��H7.-46*� ,�LH7*51-+,-M�
�6>-6+.362M
�H7*51-+,-�7-3L73*8,

%M"MO� �7-)LH7-J)-+,-� ,(8-+-+,?� ,� LH7*51-+,-� ,(8-+-E
+,D8,�5.�53-G�H7.0-33*G
%MKM!� �.+67.12�/*46,>-34,�5IH.1+D-8IG�7*<.6�H7.-46*
%MOM!� �.+67.12�5IH.1+-+,D�H7.-46+IG�)-?365,?�)1D�H.)E
65-7J)-+,D� 5IH.1+-+,D� �7*/,4*� ,1,� )1D� 5IH.1+-+,D�
*)-45*6+IG�)-?365,?�H.�L367*+-+,@�(*)-7J-4

��; �H7*51-+,-�).36,�+L6I8,�7-(L126*6*8,M�
;,(+-3&3,6L*0,DM
�H7*51-+,-�H7.-46,7.5*+,-8M�
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