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*    *    * 
1. ����������������� 
 
 �"#�.*8&(���",&!"��"#%�.#��")*9�#*�)"�.+).=�"2)7(���")#%.��)7(�#�(+#�,"�

-"�(5.�&;��2�&��31	�#�2(#�-.;� "6.;��#-.)#��1&�.,"))7(�&�%.#��.())7(�+!*�
%(�(,.6-&�!9+(;��,'(#�&'.#�$9�)(� .!((����#&+*8&3�&!&�#�.*8&3�

%"##"2&�.,��%.'&'.�,.+&�(!*
 
 
1.1 �(3)&4(#-&(�%�(+%&#")&*�.�%(�(,.6-(�%"##"2&�.,�#�.5�")&4()).;�

#%.#. ).#�$9�-�%(�(+,&2()&9�)(�.3,"�7,"9�#*�. !"#�$9�%�&'()()&*�

)"#�.*8&3���",&!
���.�6",(�:()&*��"6�" .�-&�#.5!"#.,"))73�%�(+%&#")&;�. �

1+. #�,(�%.!$6.,")&*���")#%.��)7'&�#�(+#�,"'&�&�,-!94()&*�=�&3�

%�(+%&#")&;�,�%�&!.2()&(�-�)"#�.*8&'���",&!"'��.5.,"�&,"98&(#*�

#�.�.)7�'.51��%�&'()*�$�+.%.!)&�(!$)7(���( .,")&*�%.�. (#%(4()&9�

+.#�1%"�+!*��"-&3�%"##"2&�.,�,���")#%.��)7(�#�(+#�,"��"��"-2(�+!*�

. (#%(4()&*�&3� (6.%"#).#�&
 
 
2. ���������� 
 
 ��#..�,(�#�,&&�#�)"#�.*8&'&���",&!"'&� 
 
2.1 �.+����")#%.��)7'�#�(+#�,.'��%.+�"61'(,"(�#*���")#%.��).(�#�(+#�,. 

-"�(5.�&&��2�&!&��3 1	��#-.)#��1&�.,")).(�&�%.#��.()).(�+!*�%(�(,.6-&�
#&+*8&3�&!&�#&+*8&3�&�#�.*8&3�%"##"2&�.,��,'(#�&'.#�$9�)(� .!((�

22 %"##"2&�.,��-�.'(�,.+&�(!*
 
 
  >�&���")#%.��)7(�#�(+#�,"�%.+�"6+(!*9�#*�)"�+,"�-!"##"� 
 
2.1.1 -!"##�������")#%.��)7(�#�(+#�,"��%�(+)"6)"4())7(�+!*�%(�(,.6-&�#�.*8&3�

%"##"2&�.,�����")#%.��)7(�#�(+#�,"�=�.5.�-!"##"�. .�1+.,")7�#&+()$*'&�&�

'.51��&'(�$�'(#�"�+!*�#�.*8&3�%"##"2&�.,� 
 

                                                 
1/ ��#..�,(�#�,&&�#�.%�(+(!()&('��#.+(�2"8&'#*�,�%�&!.2()&& �-��,.+).;�
�(6.!90&&�.�-.)#��1-0&&���")#%.��)73�#�(+#�,����
����+.-1'()��TRANS/WP.29/78/ 
Rev.1/Amend.2). 
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2.1.2 -!"##�������")#%.��)7(�#�(+#�,"��)(�%�(+)"6)"4())7(�+!*�%(�(,.6-&�#�.*8&3�

%"##"2&�.,�����")#%.��)7(�#�(+#�,"�=�.5.�-!"##"�)(�&'(9��'(#��+!*�#�.*8&3�

%"##"2&�.,
 
 
2.1.3 �.+����")#%.��)7'�#�(+#�,.'�#�)&6-.��"#%.!.2())7'�%.!.'" 

%.+�"61'(,"(�#*���")#%.��).(�#�(+#�,.��,�-.�.�.'�%.�-�";)(;�'(�(�����

%!.8"+&��%�(+)"6)"4()).;�+!*�#�.*8&3�%"##"2&�.,��%�(+#�",!*(��#. .;�

(+&)19�%!.8"+-1� (6�#�1%()(-��+.#�1%�-�-.�.�.;�. (#%(4&,"(�#*�%.�-�";)(;�

'(�(�4(�(6�.+)1�#!12( )19�+,(�$�%.#�(+#�,.'�.+).5.�:"5"�#�%.,(�3).#�&�

6('!&
 
 
2.2 �.+���&%.'���")#%.��).5.�#�(+#�,"��%.+�"61'(,"9�#*���")#%.��)7(�#�(+#�,"��

)(�&'(98&(�'(2+1�#. .;�#18(#�,())73��"6!&4&;�,�.�).:()&&�

-.)#��1-�&,)73�.#. ()).#�(;��1-"6"))73�,�)"#�.*8&3���",&!"3
 
 
2.3 �.+��./&0&"!$)7'�1�,(�2+()&('���")#%.��).5.�#�(+#�,"��%.+�"61'(,"(�#*�

./&0&"!$).(�1�,(�2+()&(��&%"���")#%.��).5.�#�(+#�,"�,�.�).:()&&�

-.)#��1-�&,)73�.#. ()).#�(;��1-"6"))73�,�)"#�.*8&3���",&!"3
 
 
2.4 �.+��#!12( ).;�+,(�$9��%.+�"61'(,"(�#*�+,(�$��&#%.!$61('"*�%"##"2&�"'&�

%�&�).�'"!$).;�=-#%!1"�"0&&��-.5+"�,.+&�(!$�)"3.+&�#*�)"�#,.('�'(#�(
 
 
2.5 �.+��#+,.()).;�+,(�$9��%.+�"61'(,"(�#*�+,(�$�#�+,.;)7'�&!&�.+&)"�)7'�

%�.3.+.'��=-,&,"!()�)7'�+,.;).'1
 
 
2.6 �.+��6"%"#).;�+,(�$9��%.+�"61'(,"(�#*�+,(�$��1#��"&,"('"*�+.%.!)&�(!$).�-�

#!12( )7'�+,(�*'�&�%�(+)"6)"4())"*�+!*�&#%.!$6.,")&*�%"##"2&�"'&�,�

-"4(#�,(�,73.+"��.!$-.�%�&�&#-!94&�(!$)73�. #�.*�(!$#�,"3�&��,�4"#�).#�&��,�

#!14"(�.%"#).#�&
 
 
2.7 �.+��6"%"#)7'�.-).'��%.+�"61'(,"(�#*�)(. *6"�(!$).�6"#�(-!()).(�.-).��

%�(+)"6)"4()).(�+!*�&#%.!$6.,")&*�%"##"2&�"'&�,�-"4(#�,(�,73.+"��.!$-.�,�

#!14"(�.%"#).#�&
 
 
2.8 �.+��+,.;)7'�.-).'��%.+�"61'(,"(�#*�6"%"#).(�.-).��%�&�+(!()&&�-.�.�.5.�

)"�+,(�4"#�&�,.. �"2"('.;�,(��&-"!$).;�!&)&(;��&!&�%!.#-.#�$9��%.!14"9�#*�

�"-&(�+,(�4"#�&��-.�.�7(�.�,(4"9����( .,")&*'�,�.�).:()&&��"6'(�.,�&�

+.#�1%"��%�(+?*,!*('7'�-�. 74).'1�6"%"#).'1�.-)1
 



E/ECE/324 
E/ECE/TRANS/505  Rev.1/Add.51/Rev.2 

Regulation No. 52  
page 5  

 
 

 

2.9 �.+��","�&;)7'�!9-.'��%.+�"61'(,"(�#*�.�,(�#�&(�,�-�7:(��%�(+)"6)"4()).(�

+!*�&#%.!$6.,")&*�%"##"2&�"'&�,�-"4(#�,(�,73.+"��.!$-.�,�#!14"(�.%"#).#�&
 
 
2.10 �.+��6"%"#)7'�,73.+.'��%.+�"61'(,"(�#*�6"%"#)"*�+,(�$��6"%"#).(�.-).�&!&�

","�&;)7;�!9-
 
 
2.11 �.+��,73.+.'��%.+�"61'(,"(�#*�#!12( )"*�+,(�$�&!&�6"%"#).;�,73.+
 
 
2.12 �.+���"6+,&2).;�+,(�$9��%.+�"61'(,"(�#*�+,(�$��-.�.�"*�.�-�7,"(�#*�&�

6"-�7,"(�#*�,��(61!$�"�(�%(�('(8()&*�,+.!$�.+).;�&!&�)(#-.!$-&3�

%�*'.!&)(;)73�&!&�%.4�&�%�*'.!&)(;)73�)"%�",!*98&3
 
 
2.13 �.+��%.!.'�&!&�%!.8"+-.;��%.+�"61'(,"(�#*�4"#�$�-16.,"��)"�-.�.�.;�

�"#%.!"5"9�#*�#�.*8&(�%"##"2&�7��)"�-.�.�19�.%&�"9�#*�).5&�#&+*8&3�

%"##"2&�.,�&�,.+&�(!*�&�-.�.�"*�#!12&���"-2(�+!*�-�(%!()&*�#&+()&;
 
 
2.14 �.+��%�.3.+.'��%.+�"61'(,"(�#*�%�.#��")#�,.��%�(+)"6)"4()).(�+!*�+.#�1%"�

%"##"2&�.,�.��!9 .5.�#&+()$*�&!&��*+"�#&+()&;�-�!9 .'1�+�15.'1�#&+()$9�

&!&��*+1�#&+()&;�&!&�-�!9 .'1�,3.+).'1�%�.3.+1�.��!9 .;�#!12( ).;�+,(�&��

-�%�.3.+1�)(�.�).#*�#*� 
 
2.14.1 %�.#��")#�,.��%�(+)"6)"4()).(�+!*��"6'(8()&*�).5�#&+*8&3�%"##"2&�.,� 
 
2.14.2 %�.#��")#�,.�)"+�%.,(�3).#�$9�!9 .;�%.+).2-&�&!&�#�1%()$-&��&!& 
 
2.14.3 !9 .(�%�.#��")#�,.��-.�.�.(�%�(+)"6)"4"(�#*�+!*�+.#�1%"��.!$-.�-�.+).'1�

#&+()$9�&!&��*+1�#&+()&;
 
 
2.15 �.+��%�.3.+.'��. (#%(4&,"98&'�+.#�1%���%.+�"61'(,"(�#*�%�.#��")#�,.�

,)1��&���")#%.��).5.�#�(+#�,"�.��#!12( ).;�+,(�&�+.�)"& .!((�1+"!()).5.�

-�"*�,(�3)(;�#�1%()$-&��-�"*�%�.3.+"�
���#!&�#�1%()$-"�.-.!.�+,(�&�)(�
%�(+1#'.��()"���.�%�.#��")#�,.'��-.�.�.(�#4&�"(�#*�%�.3.+.'��

. (#%(4&,"98&'�+.#�1%��*,!*(�#*�%�.#��")#�,.��&6'(�*('.(�,�#..�,(�#�,&&�#�

%1)-�.'��

�
��+.��"##�.*)&*��� #'�.��&#3.+).5.�%.!.2()&*�,)1��())(;�
%.,(�3).#�&�+,.;).5.�8&�"
�� 
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2.16 �.+��.�+(!()&('�,.+&�(!*��%.+�"61'(,"(�#*�%�.#��")#�,.��-.�.�.(�

%�(+)"6)"4().��6"�&#-!94()&('�=-#��())73�#!14"(,���.!$-.�+!*�,.+&�(!*�&�,�

-.�.�.'��"#%.!.2()7��1!(,.(�-.!(#.��.�5")7�1%�",!()&*��%�& .�7�&�+�15&(�

1#��.;#�,"��)(. 3.+&'7(�+!*�1%�",!()&*���")#%.��)7'�#�(+#�,.'
 
 
2.17 �.+��%.�.2)(;�'"##.;�,�#)"�*2()).'�#.#�.*)&&��������-5��%.+�"61'(,"(�#*�

'"##"���")#%.��).5.�#�(+#�,"�,�#)"�*2()).'�#.#�.*)&&� (6�%"##"2&�.,�&�

5�16"��).�#�14(�.'�,(#"�,.+&�(!* 75 -5��'"##7��.%!&,"��#..�,(�#�,198(;�����

('-.#�&��.%!&,).5.� "-"��1-"6")).;�6",.+.'-&65.�.,&�(!('��&�'"##7�
.3!"2+"98(;�2&+-.#�&��#'"6-&��&)#��1'()�.,�&�6"%"#).5.�-.!(#"��(#!&�

�"-.,.(�%�(+1#'.��().
 
 
2.17.1 �.+��%.�.2)(;�'"##.;��������-5��%.+�"61'(,"(�#*�%.�.2)**�'"##"�,�

#)"�*2()).'�#.#�.*)&&�������-5����")#%.��).5.�#�(+#�,"��.%�(+(!()&(�

-.�.�.;�%�&,.+&�#*�,�%1)-�( �
���#�14(�.'�,(#"�4!()"�=-&%"2"�� -5�)"�.+).�
#&+()$(��#%(0&"!$).�%�(+)"6)"4()).(�+!*�=�.5.�4!()"�=-&%"2"��(#!&�.).�

%�(+1#'"��&,"(�#*��#.5!"#).�.%�(+(!()&9��%�&,(+()).'1�,�%1)-�( 5.7.1.8.  
�#( +.%.!)&�(!$)7(� "-&���")#%.��).5.�#�(+#�,"��%�(+)"6)"4())7(�+!*�
2&+-.#�(;��+.!2)7� 7�$�6"%.!)()7�)"�����#,.(;�('-.#�&��)"%�&'(����.%!&,.�

+!*�. .5�(,"�(!(;��.'7,"�(!&�,(��.,.5.�#�(-!"�& �
+
�
����&�)"!&4&&��"-&3�
.�+(!()&;��-"-�-13)*�&!&��1"!(���('-.#�&�+!*�4&#�.;�,.+7�+.!2)7� 7�$�

6"%.!)()7�%.!).#�$9��"�('-.#�&�+!*�.�3.+.,�+.!2)7� 7�$�%.�.2)&'&
 
 
2.18 �.+���(3)&4(#-&�+.%1#�&'.;�'"-#&'"!$).;�'"##.;��%.+�"61'(,"(�#*�

'"-#&'"!$)"*�'"##"��6"*,!())"*�6",.+.'-&65.�.,&�(!('���")#%.��).5.�
#�(+#�,"
���>�" '"##"�'.2(��%�(,7:"�$���"6�(:())19�'"-#&'"!$)19�'"##1���

%�(+%&#7,"('19�)"0&.)"!$)7'&�-.'%(�()�)7'&�.�5")"'&
�
 
 
2.19 �.+���(3)&4(#-&�+.%1#�&'.;�'"-#&'"!$).;�'"##.;��%�&3.+*8(;#*�)"�.#$", 

%.+�"61'(,"(�#*��"�4"#�$��(3)&4(#-&�+.%1#�&'.;�'"-#&'"!$).;�'"##7�

��")#%.��).5.�#�(+#�,"��6"*,!()).;�6",.+.'-&65.�.,&�(!('��-.�.�"*�
%�.*,!*(�#*�,�,(��&-"!$).;�)"5�16-(�,�6.)(�#.%�&-.#).,()&*�-.!(#"	-.!(#�.#&�

#�%.,(�3).#�$9�+.�.5&
��>�" '"##"�'.2(��%�(,7:"�$�'"-#&'"!$)19�

+.%1#�&'19�'"##1��%�&3.+*819#*�)"�.#$���"6�(:())19�)"0&.)"!$)7'&�

-.'%(�()�)7'&�.�5")"'&
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 �1''"�,#(3��(3)&4(#-&�+.%1#�&'73�'"-#&'"!$)73�'"##��%�&3.+*8&3#*�)"�.#&�

��")#%.��).5.�#�(+#�,"��'.2(��%�(,7:"�$�'"-#&'"!$)19��(3)&4(#-19�'"##1�

+")).5.���")#%.��).5.�#�(+#�,"
 
 
2.20 �.+��%"##"2&�.'��%.+�"61'(,"(�#*�!9 .(�!&0.��6"�&#-!94()&('�,.+&�(!*�&�

4!()"�=-&%"2"
 
 
2.20.1 �.+��%"##"2&�.'�#�.5�")&4()).;�#%.#. ).#�$9�-�%(�(+,&2()&9" 

%.+�"61'(,"9�#*�,#(�%"##"2&�7��&#%7�7,"98&(�.#. 7(���1+).#�&�%�&�

%.!$6.,")&&�. 8(#�,())7'���")#%.��.'��,�4"#�).#�&�%.2&!7(�!&0"�&�

&),"!&+7
���5�")&4())"*�#%.#. ).#�$�-�%(�(+,&2()&9�)(. *6"�(!$).�#,*6")"�

#�-"-&'-!& .�,&+.'�6" .!(,")&*
 
 
2.21 �.+��%"##"2&�#-&'�#"!.).'��%.+�"61'(,"(�#*�%�.#��")#�,.��%�(+)"6)"4()).(�

+!*�%"##"2&�.,��6"�&#-!94()&('�!9 .5.�%�.#��")#�,"��,�-.�.�.'�

�"#%.!.2()7��"-&(�6"-�(%!())7(�=!('()�7�. .�1+.,")&*��-"-� 1/(�7��-13)&�

&!&��1"!(�7�!& .� "5"2)7(�.�+(!()&*
 
 
2.22 �.+��",�.'"�&4(#-.;�#!12( ).;�+,(�$9��%.+�"61'(,"(�#*�#!12( )"*�+,(�$�#�

'(3")&4(#-&'�%�&,.+.'��-.�.�"*�'.2(��.�-�7,"�$#*�� (6�&#%.!$6.,")&*�

","�&;)73�#�(+#�,�1%�",!()&*���.!$-.�%.#!(��.5.��-"-�.�5")�1%�",!()&*�

,-!94()�%"##"2&�.'��&!&�%.#!(�,-!94()&*�.�5").,�1%�",!()&*�,.+&�(!('��&�

-.�.�"*�,).,$�6"-�7,"(�#*�",�.'"�&4(#-&
 
 
2.23 �.+��1#��.;#�,.'��%�(%*�#�,198&'�)"4"!1�+,&2()&*���%.+�"61'(,"(�#*�

1#��.;#�,.��-.�.�.(�%�(+.�,�"8"(��)"4"!.�+,&2()&*���")#%.��).5.�#�(+#�,"��

-.5+"�+,(�$�6"-�7�"�)(�%.!).#�$9
 
 
2.24 �.+��#!12( ).;�+,(�$9��%�&,.+&'.;�,�+,&2()&(�,.+&�(!('���%.+�"61'(,"(�#*�

#!12( )"*�+,(�$��-.�.�"*�. 74).�.�-�7,"(�#*�&�6"-�7,"(�#*�,.+&�(!('
 
 
2.25 �#!&�)(�1-"6").�&).(���.�,#(�&6'(�()&*�%�.,.+*�#*�)"���")#%.��).'�#�(+#�,(�#�

%.�.2)(;�'"##.;�,�#)"�*2()).'�#.#�.*)&&�������-5���-.5+"�.).�)"3.+&�#*�)"�

�.,).;�&�5.�&6.)�"!$).;�%.,(�3).#�&
���#!&���")#%.��).(�#�(+#�,.�.#)"8().�

1#��.;#�,.'��%.6,.!*98&'�.%1#-"�$�%.!���.�=�.�1#��.;#�,.�+.!2).� 7�$�

.�-!94().
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2.26 ���(3�#!14"*3��-.5+"�,�)"#�.*8&3���",&!"3�%�(+1#'.��().�%�(+%&#")&(�.��.'��

4�.�-"-"*-!& .�%.,(�3).#�$���")#%.��).5.�#�(+#�,"�+.!2)"� 7�$�
5.�&6.)�"!$).;�!& .�)"-!.)()).;�%.+�-.)-�(�)7'�15!.'��(#!&��(4$�&+(��.�

%.�.2)(;�'"##(���")#%.��).5.�#�(+#�,"�,�#)"�*2()).'�#.#�.*)&&�������-5��&�

(#!&�=�.���")#%.��).(�#�(+#�,.�.#)"8().�'(3")&4(#-.;�%.+,(#-.;���.�=�"�

%.,(�3).#�$�'.2(�� 7�$�)"-!.)()"�%.+� .!((�6)"4&�(!$)7'�15!.'�&!&�'.2(��

&'(�$�.%�(+(!())7;�)"-!.)��-.5+"��(4$�&+(��.�%.�.2)(;�'"##(���")#%.��).5.�

#�(+#�,"�,�#)"�*2()).'�#.#�.*)&&�������-5���%�&�1#!.,&&�#. !9+()&*�=�.5.�

%�(+%&#")&*��-.5+"���")#%.��).(�#�(+#�,.�)"3.+&�#*�,�)"5�12()).'�

#.#�.*)&&��1-"6")).'�6",.+.'-&65.�.,&�(!('
���#!&���")#%.��).(�#�(+#�,.�
.#)"8().�1#��.;#�,.'��%.6,.!*98&'�.%1#-"�$�%.!���.�=�.�1#��.;#�,.�+.!2).�

 7�$�.�-!94().
 
 
3. 	������������������������������� 
 
3.1 	"*,-"�)"�./&0&"!$).(�1�,(�2+()&(��&%"���")#%.��).5.�#�(+#�,"�,�.�).:()&&�

(5.�-.)#��1-�&,)73�.#. ()).#�(;�%�(+#�",!*(�#*�6",.+.'-&65.�.,&�(!('�
��")#%.��).5.�#�(+#�,"�&!&�(5.�)"+!(2"8&'�. �"6.'�1%.!).'.4())7'�

%�(+#�",&�(!('
 
 
3.2 ��-"2+.;�6"*,-(�+.!2)7� 7�$�%�&!.2()7�%(�(4&#!())7(�)&2(�+.-1'()�7�,�

��(3�=-6('%!*�"3� 
 
3.2.1 %.+�. ).(�.%&#")&(��&%"���")#%.��).5.�#�(+#�,"�,�.�).:()&&�(5.�

-.)#��1-0&&���"6'(�.,��/.�'7�&�&#%.!$6.,"))73�'"�(�&"!.,� 
 
3.2.2 4(��(2&���")#%.��).5.�#�(+#�,"�&�(5.�,)1��())(5.�. .�1+.,")&*��& 
 
3.2.3 #!(+198&(�+"))7(� 
 
3.2.3.1 '"-#&'"!$)7;��(3)&4(#-&;�,(#�������-5�� 
 
3.2.3.2 '"-#&'"!$)"*��(3)&4(#-"*�)"5�16-"��%�&3.+*8"*#*�)"�.#$��-5�� 
 
3.2.3.3 %.�.2)**�'"##"���")#%.��).5.�#�(+#�,"��MV���-5�� 
 
3.2.4 +"))7(�.�'(#�"3�+!*�%(�(,.6-&� "5"2"�&!&�5�16"��(#!&��"-.,7(�%�(+1#'.��()7� 
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3.2.5 (#!&�+!*�%(�(,.6-&� "5"2"��%.'&'.��14).5.��%�(+)"6)"4().�.+).�&!&�

)(#-.!$-.� "5"2)73�.�+(!()&;���. 8&;�. ?('�=�&3�.�+(!()&;������'3
��&�

. 8"*�'"##"� "5"2"��-.�.�7;�'.2(��%(�(,.6&�$#*�,�=�&3�.�+(!()&*3������-5�� 
 
3.2.6 (#!&���")#%.��).(�#�(+#�,.�. .�1+.,").�+!*�%(�(,.6-&� "5"2"�)"�-�7:( -

. 8"*�%!.8"+$��.�,(+())"*�+!*�=�.5.�������'2
���&�. 8"*�'"##"� "5"2"��

-.�.�7;�'.2(��%(�(,.6&�$#*�)"�=�.;�%!.8"+&�������-5�� 
 
3.2.7 5.�&6.)�"!$)"*�%�.(-0&*�. 8(;�%!.8"+&��%�(+)"6)"4()).;�+!*�#&+*8&3�&�

#�.*8&3�%"##"2&�.,���
���'
2); 

 
3.2.8 5.�&6.)�"!$)"*�%�.(-0&*�. 8(;�%!.8"+&��%�(+)"6)"4()).;�+!*�#�.*8&3�

%"##"2&�.,���1��'
2
����"##4&�"))"*�,�#..�,(�#�,&&�#�%1)-�.'��
�� 

 
3.2.9 4&#!.�'(#��+!*�#&+()&*��%�(+)"6)"4())73�+!*�%"##"2&�.,�&�=-&%"2"��(#!&�

�"-.,.;�&'((�#*�
���%"!$)7(�&�+�15&(�'(#�"��-.�.�7(�%�(+)"6)"4()7�+!*�

,�('()).5.�&#%.!$6.,")&*�,'(#�.�'(#��+!*�#&+()&*��)(�14&�7,"9�#*�,�

-"4(#�,(�'(#��+!*�#&+()&*� 
 
3.2.10 %�(+1#'.��()).(�. 8((�4&#!.�%"##"2&�.,����� 
 
3.2.11 -!"##����&!&�����+!*�-.�.�.5.�%�(+#�",!()�6"%�.#�.�%�(+.#�",!()&&�

./&0&"!$).5.�1�,(�2+()&*
 
 
3.3 �(3)&4(#-.;�#!12 (��1%.!).'.4()).;�%�.,.+&�$�&#%7�")&*�+!*�./&0&"!$).5.�

1�,(�2+()&*��+.!2).� 7�$�%�(+#�",!().���")#%.��).(�#�(+#�,.��

%�(+#�",!*98((��&%���")#%.��).5.�#�(+#�,"��%.+!(2"8(5.�./&0&"!$).'1�

1�,(�2+()&9
 
 
4. ����������������������� 
 
4.1 �#!&���")#%.��).(�#�(+#�,.��%�(+#�",!()).(�)"�./&0&"!$).(�1�,(�2+()&(�,�

#..�,(�#�,&&�#�)"#�.*8&'&���",&!"'&��1+.,!(�,.�*(����( .,")&*'�

)&2(#!(+198(5.�%1)-�"�����.�+"))7;��&%���")#%.��).5.�#�(+#�,"�#4&�"(�#*�

./&0&"!$).�1�,(�2+())7'
 
 
4.2 �"2+.'1�./&0&"!$).�1�,(�2+()).'1��&%1���")#%.��).5.�#�(+#�,"�

%�&#,"&,"(�#*�).'(��./&0&"!$).5.�1�,(�2+()&*��%(�,7(�+,(�0&/�7�-.�.�.5.�

�,�)"#�.*8((�,�('*�����4�.�#..�,(�#�,1(��%.%�",-"'�#(�&&�����,#�1%&,:&'�,�
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#&!1����#()�* �*������5.+"��1-"67,"9��#(�&9�%.%�",.-��#..�,(�#�,198&3�

#"'7'�%.#!(+)&'�6)"4&�(!$)7'��(3)&4(#-&'�&6'()()&*'��,)(#())7'�,�

��",&!"�-�'.'()�1�%�(+.#�",!()&*�./&0&"!$).5.�1�,(�2+()&*
���+)"�&��"�2(�

�.5.,"�&,"98"*#*�#�.�.)"�)(�'.2(��%�&#,.&�$�.+&)�&��.��2(�).'(���"6)7'�

�&%"'���")#%.��)73�#�(+#�,
 
 
4.3 ��.�.)7��.5!":()&*��%�&'()*98&(�)"#�.*8&(���",&!"��1,(+.'!*9�#*�. �

./&0&"!$).'�1�,(�2+()&&��.��"#%�.#��")()&&�./&0&"!$).5.�1�,(�2+()&*�&!&�

. �.�-"6(�,�./&0&"!$).'�1�,(�2+()&&��&%"���")#%.��).5.�#�(+#�,"�)"�

.#).,")&&�)"#�.*8&3���",&!�%.#�(+#�,.'�-"��.4-&��#..�,(�#�,198(;�

. �"601��%�&,(+()).'1�,�%�&!.2()&&���-�)"#�.*8&'���",&!"'
 
 
4.4 �"�-"2+.'���")#%.��).'�#�(+#�,(��#..�,(�#�,198('��&%1���")#%.��).5.�

#�(+#�,"��./&0&"!$).�1�,(�2+()).'1�)"�.#).,")&&�)"#�.*8&3���",&!��

+.!2()�%�.#�",!*�$#*�)"�,&+).'�&�!(5-.+.#�1%).'�'(#�(��1-"6")).'�,�

�(5&#��"0&.)).;�-"��.4-(�./&0&"!$).5.�1�,(�2+()&*��'(2+1)"�.+)7;�6)"-�

./&0&"!$).5.�1�,(�2+()&*��#.#�.*8&;�&6� 
 
4.4.1 -�15"��,�-.�.�.'�%�.#�",!()"� 1-,"������6"�-.�.�.;�#!(+1(��.�!&4&�(!$)7;�

).'(��#��")7��%�(+.#�",&,:(;�./&0&"!$).(�1�,(�2+()&(�2/; 

                                                 
2/ 1 –��(�'")&*����–���")0&*����–���"!&*����–��&+(�!")+7����–��,(0&*����–��(!$5&*� 
7 – �()5�&*����–�@(:#-"*��(#%1 !&-"����–��#%")&*�����–��(� &*�&�@(�).5.�&*��
11 - �.(+&)()).(��.�.!(,#�,.�����–��,#��&*�����–��9-#(' 1�5�����–��,(;0"�&*������)(�
%�&#,.()����� – �.�,(5&*����–��&)!*)+&*�����–��")&*��19 –��1'7)&*�����–��.!$:"��
21 - �.��15"!&*�����–��.##&;#-"*��(+(�"0&*�����–���(0&*�����–���!")+&*� 25 –��.�,"�&*��
26 - �!.,()&*����–��!.,"-&*�����–��(!"�1#$�����–�>#�.)&*������)(�%�&#,.()������–��.#)&*�&�
�(�0(5.,&)"�����–��"�,&*������)(�%�&#,.()������–��.!5"�&*������)(�%�&#,.()��� 
36 –��&�,"����–��1�0&*������)(�%�&#,.()������–��6(� ";+2")�����–� 7,:"*�95.#!",#-"*�
�(#%1 !&-"��"-(+.)&*������)(�%�&#,.()������–��,�.%(;#-.(�#.. 8(#�,.��./&0&"!$)7(�
1�,(�2+()&*�%�(+.#�",!*9�#*�5.#1+"�#�,"'&-4!()"'&��.. 8(#�,"�#�&#%.!$6.,")&('�&3�
#..�,(�#�,198(5.�#&',.!"��>�������–�%.)&*������)(�%�&#,.()������–��,#��"!&*� 
46 –��-�"&)"����–��2)"*��/�&-"�&����–��.,"*�	(!")+&*
���.#!(+198&(�%.�*+-.,7(�
).'(�"�%�&#,"&,"9�#*�+�15&'�#��")"'�,�3�.).!.5&4(#-.'�%.�*+-(��"�&/&-"0&&�&'&�
�.5!":()&*�.�%�&)*�&&�(+&).. �"6)73��(3)&4(#-&3�%�(+%&#")&;�+!*�-.!(#)73�
��")#%.��)73�#�(+#�,��%�(+'(�.,�. .�1+.,")&*�&�4"#�(;��-.�.�7(�'.51�� 7�$�
1#�").,!()7�&	&!&�&#%.!$6.,")7�)"�-.!(#)73���")#%.��)73�#�(+#�,"3��&�. �1#!.,&*3�
,6"&').5.�%�&6)")&*�./&0&"!$)73�1�,(�2+()&;��,7+","('73�)"�.#).,(�=�&3�
%�(+%&#")&;��&!&�,�%.�*+-(�&3�%�&#.(+&)()&*�-�=�.'1��.5!":()&9��&�%�&#,.())7(�&'�
�"-&'�. �"6.'�).'(�"� 1+1��#.. 8"�$#*��()(�"!$)7'�#(-�(�"�('���5")&6"0&&�
� ?(+&)())73��"0&;��.5.,"�&,"98&'#*�#�.�.)"'��.5!":()&*
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4.4.2 ).'(�"�)"#�.*8&3���",&!�� 1-,7�������&�(�&�).'(�"�./&0&"!$).5.�

1�,(�2+()&*��%�.#�",!())73�#%�","�.��-�15"��%�(+1#'.��()).5.�,�%1)-�(�

�
�
���& 
 
4.4.3 +.%.!)&�(!$).5.�. .6)"4()&*��#.#�.*8(5.�&6� 1-,7���&!&����

#..�,(�#�,198(;�-!"##1��%.�-.�.�.'1� 7!.�./&0&"!$).�1�,(�2+().�+")).(�

��")#%.��).(�#�(+#�,.
 
 
4.5 �#!&���")#%.��).(�#�(+#�,.�#..�,(�#�,1(���&%1���")#%.��).5.�#�(+#�,"��

./&0&"!$).�1�,(�2+()).'1�)"�.#).,")&&�+�15&3�%�&!"5"('73�-��.5!":()&9�

��",&!�,��.;�2(�#��")(��-.�.�"*�%�(+.#�",&!"�./&0&"!$).(�1�,(�2+()&(�)"�

.#).,")&&�)"#�.*8&3���",&!���.�)(�#!(+1(��%.,�.�*�$�. .6)"4()&*��

%�(+1#'.��())7(�,�%1)-�(��
�
���,�=�.'�#!14"(�).'(�"���",&!�&�).'(�"�

./&0&"!$).5.�1�,(�2+()&*�&�+.%.!)&�(!$)7(�. .6)"4()&*�,#(3���",&!��,�

#..�,(�#�,&&�#�-.�.�7'&�%�(+.#�",!*(�#*�./&0&"!$).(�1�,(�2+()&(�,�#��")(��

%�(+.#�",&,:(;�./&0&"!$).(�1�,(�2+()&(�)"�.#).,")&&�)"#�.*8&3���",&!��

+.!2)7� 7�$��"#%.!.2()7�,(��&-"!$)7'&�-.!.)-"'&�#%�","�.��. .6)"4()&*��

%�(+1#'.��()).5.�,�%1)-�(��
�
�
 
 
4.6 	)"-�./&0&"!$).5.�1�,(�2+()&*�+.!2()� 7�$�4(�-&'�&�)(#�&�"('7'
 
 
4.7 	)"-�./&0&"!$).5.�1�,(�2+()&*�%.'(8"(�#*��*+.'�#�%�&-�(%!*('.;�

6",.+.'-&65.�.,&�(!('��" !&4-.;��)"�-.�.�.;�%�&,(+()7�3"�"-�(�&#�&-&�
��")#%.��).5.�#�(+#�,"��&!&�%�.#�",!*(�#*�)"�=�.;��" !&4-(
 

 
4.8 ��%�&!.2()&&���-�)"#�.*8&'���",&!"'�&6. �"2()7�,�-"4(#�,(�%�&'(�"�#3('7�

6)"-.,�./&0&"!$).5.�1�,(�2+()&*
 
 
5. �����@��������������� 
 
5.1 �"#%�(+(!()&(�)"5�16-&�%.�.#*'�&�1#!.,&*�)"5�16-& 
 
5.1.1 �"#%�(+(!()&(�)"5�16-&�)(%.+,&2).�#�.*8(5.���")#%.��).5.�#�(+#�,"�)"�

�.,).;�+.�.5(�+.!2).�.%�(+(!*�$#*�,�+,13�%.!.2()&*3� 
 
5.1.1.1  (6�)"5�16-&��-"-�1-"6").�,�%1)-�(��
�
���& 
 
5.1.1.2 #�)"5�16-.;��-"-�1-"6").�,�%1)-�(��
�
�
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5.1.2 �"�%(�(+)99�.#$��&!&�.#&��+.!2).�%�&3.+&�$#*�)(�'()((�1-"6")).;�,�

%�&,(+()).;�)&2(��" !&0(�+.!&�'"##7�,�%�.0()�"3� 
 

�#!.,&*�)"5�16-& �!"##�� �!"##�� 

�(6�)"5�16-& 20 25 

��)"5�16-.; 25 25 

 
5.1.3 �.+���")#%.��)7'�#�(+#�,.'� (6�)"5�16-&�,�0(!*3�)"#�.*8(5.�%1)-�"���
���&�

%1)-�"��
��%.+�"61'(,"(�#*���")#%.��).(�#�(+#�,.�,�#.#�.*)&&��.%�(+(!()).'�

,�%1)-�(��
�
�
 
 
5.1.4 �.+���")#%.��)7'�#�(+#�,.'�#�)"5�16-.;�,�0(!*3�)"#�.*8(5.�%1)-�"���
���

%.+�"61'(,"(�#*���")#%.��).(�#�(+#�,.� (6�)"5�16-&�,�#..�,(�#�,&&�#�

%1)-�.' ��
�
��#�+.%.!)&�(!$).;�'"##.;���)"�-"2+.(�%"##"2&�#-.(�#&+()$(��
'"##.;���%.��"6�(:()).'1�-.!&4(#�,1�#�.*8&3�%"##"2&�.,���",).'(�).�

�"#%�(+(!()).;�%.�6.)(��1��'"##.;���",).;�����",).'(�).��"#%�(+(!()).;�%.�

 "5"2)7'�.�+(!()&*'��&�,�#..�,(�#�,198&3�#!14"*3�'"##.;���",).;�����

�",).'(�).��"#%�(+(!()).;�%.�%.,(�3).#�&�-�7:&��. .�1+.,")).;�+!*�

%(�(,.6-&� "5"2"�������-5�
 
 
5.1.5 	)"4()&*���+!*��"6!&4)73�-!"##.,���")#%.��)73�#�(+#�,�%�&,(+()7�,�

%1)-�( 5.3.2. 
 
5.1.6 @&#!()).(�6)"4()&(���,�-5�+.!2).� 7�$�)(�'()((��������'3). 
 
5.1.7 ���+.!2).�#..�,(�#�,.,"�$�'&)&'"!$).'1�+",!()&9����-5	'2

�)"�,#(;�

%.,(�3).#�&�-�7:&��%�(+)"6)"4()).;�+!*��"6'(8()&*� "5"2"
 
 
5.2 �!.8"+$��%�(+)"6)"4())"*�+!*�%"##"2&�., 
 
5.2.1 � 8"*�%!.8"+$��
��%�(+)"6)"4())"*�+!*�%"##"2&�.,���"##4&�7,"(�#*�%1�('�

,74&�")&*�&6�. 8(;�%!.8"+&�%.!"���")#%.��).5.�#�(+#�,"� 
 
5.2.1.1 %!.8"+&�.�+(!()&*�,.+&�(!*� 
 
5.2.1.2 %!.8"+&�#�1%()(-�,�+,(�)73�%�.3.+"3�&�%!.8"+&�!9 .;�#�1%()$-&�5!1 &).;�

'()((����#'� 
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5.2.1.3 %!.8"+&�!9 .;�4"#�&��5+(�#,. .+)"*�,7#.�"�)"+�1�.,)('�%.!"�#.#�",!*(��

'()((�����#'�,�#..�,(�#�,&&�#�%1)-�.'��

���)(�#4&�"*�+.%1#�&'73�,7#�1%.,
�

�!*���")#%.��)73�#�(+#�,��-�-.�.�7'�%�&'()*(�#*�%1)-���

�
���=�.���"6'(��

'.2(�� 7�$�1'()$:()�+.�����#'
 
 
5.2.2 �!.8"+$��1��%�(+)"6)"4())"*�+!*�#�.*8&3�%"##"2&�.,���.!$-.�,���")#%.��)73�

#�(+#�,"3�-!"##"������"##4&�7,"(�#*�%1�('�,74&�")&*�&6��
: 
 
5.2.2.1 %!.8"+&�,#(3�4"#�(;�%.!"�#�)"-!.).'� .!((���� 
 
5.2.2.2 %!.8"+&�,#(3�4"#�(;��-.�.�7(�)(�+.#�1%)7�+!*�#�.*8(5.�%"##"2&�"�%�&�,#(3�

6")*�73�#&+()$*3��6"�&#-!94()&('�#-!"+)73�#&+()&;� 
 
5.2.2.3 %!.8"+&�,#(3�4"#�(;��5+(�#,. .+)"*�,7#.�"�)"+�1�.,)('�%.!"�#.#�",!*(��'()((�

����#'�&!&�����#'�+!*�14"#�-"�%�.3.+"���"#%.!.2()).5.�)"+�6"+)(;�.#$9�&�

%.6"+&�)((��&�.�).#*8&3#*�-�)(;�4"#�(;��%�&�=�.'�2(#�-&(�%.�14)&�,.�

,)&'")&(�)(�%�&)&'"9�#*�� 
 
5.2.2.4 %!.8"+&���"#%.!.2()).;�%(�(+�,(��&-"!$).;�%!.#-.#�$9��%�.3.+*8(;�4(�(6�

0()���%.,(�3).#�&�%.+1:-&�#&+()$*�,.+&�(!*��-.5+"�.).�)"3.+&�#*�,�#,.('�

-�";)('�6"+)('�%.!.2()&&��&�0()���)"�12).5.�6(�-"!"�6"+)(5.�,&+"��

�"#%.!.2()).5.�)"�%�.�&,.%.!.2).;�#�.�.)(���")#%.��).5.�#�(+#�,"��& 
 
5.2.2.5 %!.8"+&�,�%�(+(!"3��� #'�%(�(+�,#('&�#&+()$*'&��-�.'(�#-!"+)73�#&+()&;��
 
 
5.2.2.6 !9 .;�%.,(�3).#�&��)(�&#-!94"('.;�,�#..�,(�#�,&&�#�%1)-�"'& 5.2.2.1-5.2.2.5 

,7:(��)"�-.�.�.;�)(!$6*��"6'(#�&�$�%�*'.15.!$)&- 400 '' 3 300 ''� 
 
5.3 �"##"2&�.#.,'(#�&'.#�$ 
 
5.3.1 ����")#%.��).'�#�(+#�,(�+.!2).� 7�$�%�(+1#'.��().�4&#!.���s) '(#��+!* 

#&+()&*��#'
 %1)-� �
�
��,7:(���-�.'(�#-!"+)73�#&+()&;��-.�.�7(�

#..�,(�#�,19����( .,")&*'�%1)-�" �

�
���!*���")#%.��).5.�#�(+#�,"�
-!"##" ��4&#!.��s�+.!2).� 7�$�%.�'()$:(;�'(�(��",).�4&#!1�-,"+�"�)73�

'(��.,�%.!"��+.#�1%).5.�+!*�%"##"2&�.,�&�=-&%"2"��(#!&��"-.,.;�&'((�#*��

(So���.-�15!()).'1�+.� !&2";:(5.�0(!.5.�4&#!"
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5.3.2 � 8((�4&#!.���'(#��+!*�#&+()&*�&�'(#��+!*�#�.*8&3�%"##"2&�.,�,�

��")#%.��)73�#�(+#�,"3��"##4&�7,"(�#*��"-&'�. �"6.'��4�. 7�#. !9+"!&#$�

#!(+198&(�+,"�1#!.,&*� 

 
& 

 
 5+(� 
 
 Ps = 4&#!.�'(#��+!*�#&+()&*��#'
�%1)-�7��
�
��&��
�
��� 
 
 S1 = %!.8"+$��'2

���#'
�%1)-���
�
���+!*��"6'(8()&*�#�.*8&3�%"##"2&�.,� 
 
 Ssp = '(#�.��)(. 3.+&'.(�+!*�.+).5.�#�.*8(5.�%"##"2&�"��'2

	#�.*8&;�
%"##"2&����#'
�%1)-���
�
�
��� 

 
 MT = �(3)&4(#-&�+.%1#�&'"*�'"-#&'"!$)"*�'"##"��-5���#'
�%1)-���
���� 
 
 MV = %.�.2)**�'"##"��-5��,�#..�,(�#�,&&�#�.%�(+(!()&('��#.+(�2"8&'#*�

,�%1)-�(��
�
�� 
 
 L = -.)-�(�)"*�6"5�16-"� "5"2"��-5	'3

��,� "5"2).'�.�+(!()&&�
�.�+(!()&*3�� 

 
 V = . 8&;�. ?('��'3

�� "5"2)73�.�+(!()&;��#'
�%1)-���
�
��� 
 
 R = -.)-�(�)"*�'"##"� "5"2"�)"�-�7:(��-5	'2); 
 
 VX = . 8"*�%.,(�3).#�$��'2

���%�(+)"6)"4())"*�+!*��"6'(8()&*� "5"2"��
%(�(,.6&'.5.�)"�-�7:(��#'
�%1)-���
�
��� 

 
 Q = %�(+%.!"5"('"*�'"##"��-5��5�16"��%�&3.+*8"*#*�)"�-"2+.(�'(#�.�+!*�

#&+()&*�&�'(#�.�#�.*8(5.�%"##"2&�"��(#!&��"-.,7(�%�(+1#'.��()7�
�#'
 %1)-���
�
�
��
 

 

S

S + P  N
sp

1
s≤  

,
Q

VXR - VL - MV - MT
  N

••≤  
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5.3.2.1 ��#!14"(���")#%.��)73�#�(+#�,�-!"##"�����1 = 0. 
 
5.3.2.2 �!*�. .&3�-!"##.,���")#%.��)73�#�(+#�,�&#%.!$619�#*�#!(+198&(�

,(!&4&)7 Q, Ssp�� �&��� 
 

����� 	 ���� Ssp ��
2

������ ��������� L 

���
�3) 

R 

���
�2) 

A 68 0,125 100 75 

B 71* ������� ��������� �� �������������� 100 75 

 
 * �-!94"*���-5��14).;�-!"+&
 
 
5.3.2.3 �#!&���")#%.��).(�#�(+#�,.�-!"##"���./&0&"!$).�1�,(�2+"(�#*�,�-"4(#�,(�

��")#%.��).5.�#�(+#�,"�-!"##"�����.�'"##"� "5"2"��%(�(,.6&'.5.�,� "5"2)73�

.�+(!()&*3��+.#�1%)73��.!$-.�#)"�12&���")#%.��).5.�#�(+#�,"��)(�

%�&)&'"(�#*�,.�,)&'")&(
 
 
5.3.3 ��&�%�.,(+()&&��"#4(�.,�#.5!"#).�%1)-�1��
�
��'"##"��%�&3.+*8"*#*�)"�

-"2+19�.#$���")#%.��).5.�#�(+#�,"��)(�+.!2)"�%�(,7:"�$�6)"4()&*�

#..�,(�#�,198&3��(3)&4(#-&�+.%1#�&'73�'"-#&'"!$)73�,(!&4&)
 
 
5.3.4 �)1��&���")#%.��).5.�#�(+#�,"�,�)(%.#�(+#�,()).;� !&6.#�&�.��%(�(+)(;�

+,(�&�+.!2)7� 7�$�)")(#()7�4(�-"*�)"+%&#$�&!&�%&-�.5�"''"�,7#.�.;�)(�

'()((��� ''�&�0&/�7�,7#.�.;�)(�'()((����''��1-"67,"98&( 
 
5.3.4.1 4&#!.�'(#��+!*�#&+()&*��)"�-.�.�.(��"##4&�").���")#%.��).(�#�(+#�,.���s); 
 
5.3.4.2 . 8((�4&#!.�%"##"2&�.,��)"�-.�.�.(��"##4&�").���")#%.��).(�#�(+#�,����� 
 
5.3.4.3 4&#!.�&),"!&+)73�-.!*#.-��(#!&�=�.�%�(+1#'.��().��)"�-.�.�.(��"##4&�").�

��")#%.��).(�#�(+#�,.
 
 
5.4 ��.4).#�$�,(�3)(;�4"#�&�-.)#��1-0&& 
 
 �.!$-.�+!*���")#%.��)73�#�(+#�,�-!"##"����"#4(�"'&�&!&�+�15&'�

#..�,(�#�,198&'�'(�.+.'�+.!2).� 7�$�+.-"6").��4�.�-.)#��1-0&*�

��")#%.��).5.�#�(+#�,"�*,!*(�#*�+.#�"�.4).�%�.4).;��4�. 7�,7+(�2&,"�$�
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�",).'(�).��"#%�(+(!())19�#�"�&#�&4(#-19�)"5�16-1�)"�-�7:1�

��")#%.��).5.�#�(+#�,"���",)19�'"-#&'"!$).;��(3)&4(#-.;�'"##(������

��")#%.��).5.�#�(+#�,"�3/. 
 
5.5 ��.�&,.%.2"�)"*�6"8&�" 
 
5.5.1 �.�.�).(�.�+(!()&( 
 
5.5.1.1 ��'.�.�).'�.�+(!()&&�)(�+.!2()�&#%.!$6.,"�$#*�)&-"-.;�

!(5-.,.#%!"'()*98&;#*�&!&�" #.� &�198&;��.%!&,.�&�#'"6-1�

6,1-.&6.!*0&.))7;�'"�(�&"!��(#!&�.)�)(�%.-�7��)(%�.)&0"('7'�!&#�.,7'�

'"�(�&"!.'
 
 
5.5.1.2 �.!2)7��%.�'(�(�,.6'.2).#�&��%�&)&'"�$#*�'(�7�%�(+.#�.�.2).#�&�%�.�&,�

)"-.%!()&*��.%!&,"�&!&�#'"6.4).5.�'"#!"�,�!9 .'�'(#�(�'.�.�).5.�.�+(!()&*�

!& .�%1�('�#%(0&"!$).;�-.)#��1-0&&�'.�.�).5.�.�+(!()&*��!& .�%1�('�

1#��.;#�,"�+�()"2)73�.�,(�#�&;
 
 
5.5.1.3 �(2+1�'.�.�)7'�.�+(!()&('�&!&�!9 7'�+�15&'�&#�.4)&-.'��(%!"���"-&'�-"-�

1#��.;#�,.'��-.�.�.(�%�(+)"6)"4().�+!*�%.5!.8()&*�=)(�5&&��.#,. .2+"('.;�

%�&�+,&2()&&���")#%.��).5.�#�(+#�,"�%.�+!&)).'1�#%1#-1��)"%�&'(��

6"'(+!&�(!$�&!&�1#��.;#�,.�+!*�.�.%!()&*�#"!.)"��6"�&#-!94()&('�!9 73�

1#��.;#�,��. .5�(,"('73�,.+.;��&�.#�"!$).;�4"#�$9���")#%.��).5.�#�(+#�,"�

+.!2)"��"6'(8"�$#*�%(�(5.�.+-"�&6�2"�.%�.4).5.�'"�(�&"!"
��

� %"##"2&�#-.'�#"!.)(�'.2(�� 7�$�1#�").,!().�1#��.;#�,.�+!*�.�.%!()&*��6"�
&#-!94()&('�1#��.;#�,��,�-.�.�73�&#%.!$61(�#*�5.�*4"*�,.+"��(#!&�.).�

6"-!94().�,�'"�(�&"!��%�(+)"6)"4())7;�+!*�&6.!*0&&��(%!"��5()(�&�1('.5.�

1#��.;#�,.'��)(�,7+(!*(���.-#&4).5.�+7'"�&��"#%.!.2().��"-&'�. �"6.'��4�.�

-.)�"-��%"##"2&�"�#�!9 .;�5.�*4(;�%.,(�3).#�$9�%�"-�&4(#-&�&#-!94()
 
 
5.5.2 �"!&,)7(�5.�!.,&)7��.%!&,)73� "-., 
 
5.5.2.1 �"!&,)7(�5.�!.,&)7��.%!&,)73� "-.,�+.!2)7� 7�$�+.#�1%)7��.!$-.�#�

)"�12).;�#�.�.)7���")#%.��).5.�#�(+#�,"
 
 

                                                 
3/ �"))7;�%1)-�� 1+(��%(�(#'.��()�%�&�,)(#()&&�.4(�(+)73�%.%�",.-�,�
��",&!" < 66. 
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5.5.2.2 �"!&,)7(�5.�!.,&)7��.%!&,)73� "-.,�)(�+.!2)7��"6'(8"�$#*�)&�%.+�

+,(�)7'�%�.('.'��)&�,�%"##"2&�#-.'�.�+(!()&&��)&�,�-" &)(�,.+&�(!*
��

�"!&,)7(�5.�!.,&)7��.%!&,)73� "-.,�+.!2)7��"6'(8"�$#*��"-��4�. 7�

&#-!94&�$�,.6'.2).#�$�%.%"+")&*�5.�94(5.�)"�+,&5"�(!$�&!&�)"�,73!.%)19�

#&#�('1�,.�,�('*�6"%�",-&
 
 
5.5.2.3 �.%!&,.�)(�+.!2).�,7�(-"�$�4(�(6�%�. -1�)"!&,).;�5.�!.,&)7�&!&�4(�(6�

1#��.;#�,"��%�(+)"6)"4())7(�+!*�1�",).,(:&,")&*�+",!()&*�,� "-(��+"2(�(#!&�

 "-�%.!).#�$9�.%�.-&)1���+.%1#-"(�#*�)(6)"4&�(!$).(�%�.#"4&,")&(��(#!&�.).�

)(�%�(,7:"(�����5	'&)
���#!&���")#%.��).(�#�(+#�,.�. .�1+.,").�

)(#-.!$-&'&�#.(+&)())7'&��.%!&,)7'&� "-"'&��+",!()&(�%�&�&#%7�")&&�

+.!2).�#..�,(�#�,.,"�$�)"&'()((� !"5.%�&*�).'1�%.!.2()&9��.%!&,)73�

 "-.,
 
 
5.5.2.4 �#!&�)"!&,)"*�5.�!.,&)"��"#%.!.2()"�)"� .-.,.;�#�.�.)(���")#%.��).5.�

#�(+#�,"���.�%�. -"�,�6"-�7�.'�%.!.2()&&�)(�+.!2)"�,7#�1%"�$�)"+�

%�&!(5"98(;�%.,(�3).#�$9�-16.,"
 
 
5.5.2.5 ��. -"�)"!&,).;�5.�!.,&)7��.%!&,).5.� "-"�+.!2)"� 7�$�#-.)#��1&�.,")"�&�

&65.�.,!()"��"-&'�. �"6.'��4�. 7�&#-!94"!.#$�((�)(%�.&6,.!$).(�.�-�7�&(
 
 
5.5.3 �.%!&,)7(� "-& 
 
5.5.3.1 �#(��.%!&,)7(� "-&�+.!2)7�%�.4).�%�&-�(%!*�$#*�-���")#%.��).'1�#�(+#�,1�

&��"#%.!"5"�$#*�)"�)('��"-&'�. �"6.'��4�. 7�,�#!14"(�!. .,.5.�#�.!-).,()&*�

&!&�1+"�"�#6"+&�.)&� 7!&�6"8&8()7�-.)#��1-0&(;���")#%.��).5.�#�(+#�,"
��

�&-"-"*�4"#�$��.%!&,).5.� "-"�)(�+.!2)"�)"3.+&�$#*�)"��"##�.*)&&�'()((�

60 #'�.��%(�(+)(;�&�'()((����#'�.��6"+)(;�.-.)(4).#�&���")#%.��).5.�
#�(+#�,"��6"�&#-!94()&('��(3�#!14"(,��-.5+"���")#%.��).(�#�(+#�,.�

1+.,!(�,.�*(����( .,")&*'���",&!�<����,�.�).:()&&�!. .,.5.�#�.!-).,()&*�

&!&�1+"�"�#6"+&���, !&6&� "-.,�)(�+.%1#-"(�#*�)"!&4&(�,7#�1%"98&3�4"#�(;��
.#��73�-�.'.-�&��
�%
 

 
5.5.3.2 �&�.+)"�&6�4"#�(;��.%!&,).5.� "-"�)(�+.!2)"�,7#�1%"�$�6"�%�(+(!7�

5" "�&�).;�:&�&)7�-16.,"
 
 
5.5.3.3 �.%!&,)7(� "-&�+.!2)7�&65.�",!&,"�$#*�&6�-.��.6&.)).#�.;-&3�'"�(�&"!.,
 
 



E/ECE/324 
E/ECE/TRANS/505  Rev.1/Add.51/Rev.2 

Regulation No. 52  
page 18  

 
 
5.5.3.4 �9 .(�&6 7�.4).(�+",!()&(�&!&�!9 .(�+",!()&(��%�(,7:"98((��" .4((��

+.!2).�",�.'"�&4(#-&�-.'%()#&�.,"�$#*�#�%.'.8$9�#..�,(�#�,198&3�

1#��.;#�,��,7%1#-)73�,()�&!(;��%�(+.3�")&�(!$)73�-!"%").,�&��
�+
�
��

�7%1#-)7(�,()�&!&�+.!2)7� 7�$�#-.)#��1&�.,")7��"-&'�. �"6.'��4�. 7�

&#-!94&�$�'"!(;:19�.%"#).#�$�,.6)&-).,()&*�%.2"�"
 
 
5.5.3.5 �#(��.%!&,)7(� "-&�+.!2)7�%.+,(�5"�$#*�5&+�",!&4(#-.'1�&#%7�")&9�)"�

,)1��())((�+",!()&(��%�.,.+&'.'1�)"�.�+(!$).'�-.'%!(-�(�#�)"!&,)7'�

%"��1 -.'��5.�!.,&).;�&�%�. -.;�#(�&;).5.�%�.&6,.+#�,"
���"-�)"%.!)*(�#*�

+.�-�"(,�,.+.;
��.#!(�=�.5.�%(�(-�7,"9��,#*-.(�#.. 8()&(�#�"�'.#/(�.;�&�

%.#�(%()).�1,(!&4&,"9��+",!()&(�4(�(6�%�&(')19���1 -1��.%!&,.%�.,.+"��

%.-"�)(�+.#�&5"(�#*�.�).#&�(!$).(�+",!()&(��,+,.(�%�(,7:"98((��" .4((�

+",!()&(��).�)(�'()((����� "�"��-.�.�.(�%.++(�2&,"(�#*�,��(4()&(�.+).;�

'&)1�7
�����(4()&(�=�.5.�,�('()&�)(�+.%1#-"(�#*�)&�%.*,!()&*���(8&)�,�

#�()-"3� "-"��)&�1�(4-&��.+)"-.�'.2(��&'(�$�'(#�.�.#�"�.4)"*�+(/.�'"0&*
 
 
5.5.4 �&#�('"�%&�")&* 
 
5.5.4.1 ��.�+(!()&*3��%�(+)"6)"4())73�+!*�%"##"2&�.,�&�,.+&�(!*��)(�+.!2)7�

�"6'(8"�$#*�)&-"-&(�'(3")&6'7��.%!&,).;�#&#�('7
 
 
5.5.4.2 �.%!&,.%�.,.+7�&�,#(�.#�"!$)7(�4"#�&�#&#�('7�%&�")&*�+.!2)7��"6'(8"�$#*�

�"-&'�. �"6.'��4�. 7�. (#%(4&,"!"#$�&3�6"8&�"�,��.;�'(�(��)"#-.!$-.�=�.�

,.6'.2).
 
 
5.5.4.3 �(�(-.#7��&65& 7�&�,& �"0&*�,#(;�-.)#��1-0&&���")#%.��).5.�#�(+#�,"�&!&�

+,&5"�(!*�)(�+.!2)7�,767,"�$�%.*,!()&*�4�(6'(�)73�)"%�*2()&;�,�

�.%!&,.%�.,.+"3
 
 
5.5.4.4 �.(+&)()&*�5& -&3���1 .-�&!&�:!")5.,�#�2(#�-&'&�=!('()�"'&�#&#�('7�
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