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/. �. �&�0&�! 1�$&, 
. �. �&�2�0"
����*,(/ ��*(���&0�1/ $�%�(���,(/ ��()���($�$
�&. ��$�.�, 58, 83001,  . ����*,, -,��(��. E-mail: yglenit@gmail.com 

-�$���)&���, �$� +�)17��(� "�!�+�����$( )�2��(3 "���)!�1)�1% ��"�$ ��
,��0���% .�4�$ "1$0 2��$( ��$� +�$�. ��!��"�$,( ��)1% "�!�+���1%
+���$�/7(% )!�1)��$1% )�5��$) ( +��.�4�$���1% 2�$���$���) 2&3
(�(*((��)��(3 2�$���*(( �,)�4(��1% !��32�) ) �&�4�1%  ����- ��&� (���,(%
��&�)(3% � "�&07(. )�2�+�($�,�. ) �,)�4(�1. �13)&��1 ����)�1� =�,$��1, 

+�()�235(� , )�!�(,��)��(# �+���1% �($��*(/ +�( )!�1)��(( �,)�4(��1%
!��32�). ���2&�4��1 +�$( +�)17��(3 "�!�+�����$( +�( )�2��(( )!�1)�1%
��"�$. 

���# $% ���$&: )!�1)�1� ��"�$1, "�!�+�����$0, �,)�4(��1/ !��32, +��-

�$�/7(� )!�1)��$1� )�5��$)�, +��.�4�$���1/ 2�$���$��. 

�'�������� ������� ��������� ���'� �� �������  
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/. �. �&�*&�! 1�$&, 
. �. �&�2�*"
����*0,(/ ��*����&0�(/ $�%����(/ ���)���($�$
)�&. ��$�.�, 58, 83001, .. ����*0,, -,��'��. E-mail: yglenit@gmail.com 

��$���)&���, 5� +�2)(5���3 "�!+�,( )�2���3 "���+�2�()�(% ��"�$ �� ,��'9-

��% .�4� "�$( 2��3 ��$� 7&3%�. ��!��",( ��)(% "�!+���(% ��/+���$�7(% )(-

"�%�)(% ����)(� � +��.�4�(% 2�$���$���) 2&3 ���*�#)���3 2�$���*�'
�)��2&�)(��(% !��32�) � �,&�2�(%  ���(��- ��&� ���(% �.�)�% ! )�&(,(. )�2�-

+�($�,�. � �)��2&�)(�(. �(3)&��� ����)�� �(��(,(, 5� +�(!)�23$0 2� )(�(,-

����3 ��"�!+���(% �($��*�/ +�( +�2�()���� �)��2&�)(��(% !��32�). 

��+��+���)��� 7&3%( +�2)(5���3 "�!+�,( +�( )�2���� )("�%�)(% ��"�$. 

���#�$* ���$&: "���)("�%�)� ��"�$(, "�!+�,�, �)��2&�)(��(/ !��32, ��/-

+���$�7� )("�%�)� ����)(�(, +��.�4�(/ 2�$���$��. 

�
-��:;����; ��
��<. ���&(! ���$�3�(3  ���� � +��(!)�2�$), 2(��-

.(,� +�(.����(3 +��.17&���1% )!�1)��$1% )�5��$) (��) ( +�� ��! ��!)($(3
)!�1)�1% ��"�$ (��) �)(2�$�&0�$)��$ � $�., �$� �"D�.1 )!�1)�1% ��"�$ �� �$-

,�1$1% ,��0���% (.�#$ $��2��*(# , ���$� ) ,�&(���$)����. )1��4��(( ( ,��-

2(��&0��.� (!.����(# +� )(2�.. ��.��,&�$��� �� ,�, .��$�� �, $�, (
!�)�2�,� � +��(!)�2�$)� +��2�$�)&��� +��(.�5��$)���� )!�1)��$1.( �.��3.(
�� ����)� �..(����/ ��&($�1 (��) � ��)!�1)��$1.( ( )!�1)��$1.( 2�"�),�.(. 
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>$( �.��( (.�#$ ��(4����# ��)�$)($�&0���$0 , )��7�(. )�!2�/�$)(3., ) ��-

�$���$( , (�(*((��#5�.� (.+�&0��, � (% 2�$��(��#5�3 �+���"���$0 ( ��4(-

.1 2�$��(��)��(3 2�&�,( �$ (2��&0�1%. ���32� � ���)(2�1.(
+��(.�5��$)�.( 6,���.(���,� � +&���, 7(��,�� +�(.����(� ��, (! �$�)&(-

)��.1% ��+����2�$)���� �� .��$�% )�2��(3 ��, �� )�� 2� �"��+��()��$ =��,-

*(���&0��# 6==�,$()���$0, ��2�4���$0 ( "�!�+�����$0 )!�1)�1% ��"�$. 

��!�&0$�$1 ���&(!� +��&�2�(% (��&�2�)��(/ ( +�"&(,�*(/ +�,�!�&(, �$� �
� &�"&��(�. ,��0���) (��!��!�)) "�&07�� !�����(� +�(�"��$��$ �� $�&0,� ,�-

���$)� +�2 �$�),(  ����/ .���1, �� ( )�+���1 $�%�(,( �"��+����(3 +��.17-

&����/ "�!�+�����$( +�( )�2��(( )!�1)�1% ��"�$ ( �%���1 �,��4�#5�/
���21. �!�1)�1� ��"�$1 ) ,��0���% 3)&3#$�3 $�,4� +��(�2(���,(. !� �3!�(-

$�&�. �$.��=��1 ( �,��4�#5�/ ���21 ) ��!�&0$�$� )1"���� +���2��/ +1&( (
+��2�,$�) 2�$���*(( ��, ��!2�)�3 6,�&� (���,�# �+�����$0 2&3 4()1% �� �-

�(!.�) (!-!� (!.����(3 ���$�)� �$.��=��1,  (2���=��1 ( +��) !� )"&(!( ,��0-

���). ��(�(��/ �%�27��(3 ��2�4���$( )!�1)�1% ��"�$ �&�2��$ ��!)�$0
��2��$�$���� +�&��� (  &�"�,�� (��&�2�)��(� �)�/�$) ( =��,*(���&0�1% )�!-
.�4���$�/ ��)1% ��, 2�+�5���1% , +��$�3���.� +��(!)�2�$)� ( (�+�&0!�)�-

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

�($0 +�&��*����# 2�$���*(# �,)�4(��1% !��32�) ��. 

��&0# ��"�$1 3)&3�$�3 ��!��"�$,� ������ �"����)���1% ��,�.��2�*(/ +�
)1"��� ( �"��+����(# "�!�$,�!�� � (�(*((��)��(3 �,)�4(��1% !��32�) .�-

&���)�$)($�&0�1% ��, ) $�. �(�&� ��6&�,$�(���,(.( �(�$�.�.( (�(*((��)�-

�(3 ( +��.�4�$���1.( 2�$���$���.(, �� ��2��4�5(.( .�5�1% "�(!��$�1%
��. 

�������: � ���-:;���< ���:�������	. ���&(! +�(.����(3 ��
+�,�!1)��$, �$� 2012  �2� �"5(/ ���%�2 �� ���$�)(& 174726,5 $���, �$� +��$(
�� 30 $1�. $��� "�&07� ) ���)���(( � 1996  �2�.. �� �(�. 1–5 +�()�2��1 2���1�  

+� ,�&(���$)� (  )(2�. +�(.��3�.1% ) -,��(�� ��, � $�,4� 2(��.(,� ���$� +�-

$��"&��(3 ) -,��(�� �� !� 2006–2012  . . (+� 2���1. ��*(���&0�� � ������-

(��&�2�)�$�&0�,� � (��$($�$� +��.17&����/ "�!�+�����$( ( �%���1 $��2�). 

��. +�&��� +��(�%�2($ %(.(���,�� +��)��5��(� �.���)� � ��, $�. .��0-

7� $�,�(��1%  �!�) ) +��2�,$�% 2�$���*((. ��6$�.� )��, �$� �+���"�$)��$
+�&��$� %(.(���,� � +��)��5��(3 �� , *�&����"��!�� � +�!(*(/ �.��07��(3
)��2���$(  �!�) )!�1)�. -,�!����� 2��$( ��$�3 +�( �$�*(�����1% )1��,��,�-

���$�1% ��4(.�% 2�$��(��)��(3 !��32�), ,�$��1�, ) �)�# �����20, ���&(!�#$-

�3 +�( (% "�&07(% 2(�.�$��%, �+$(.�&0��/ +&�$���$(, .(�(.�&0��/
)&�4���$( ( +��)(&0�� +�2�"����1% +��.�4�$���1% 2�$���$���% ( �(�$�.�%
(�(*((��)��(3. � ���$���$(, ��6&�,$�(���,(� �(�$�.1 (�(*((��)��(3 �� ��-

��)� �2���1% $��"�, ()�&��)�2�)) 3)&3#$�3 "�&�� +�� ����()�1.( ) ����.�$-

�()��.�. �.1�&� +� ���)���(# � (�(*((��)��(�. 2�$��(��#5(. 7����., 

,�$���.� +�(��5 $�, ��!1)��.1/ "�,�)�/ 6==�,$, ,�$��1/ ��+��)�42��$�3
)1 ����(�. �� ) !��32� . 
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�(����, 1  – �"5(/ ���%�2 )!�1)��$1% .�$��(�&�) ) -,��(��
!� 2012  �2, $���

�(����, 2 – ���%�2 +��.17&���1% �� !�)�2�,� � (! �$�)&��(3  

) 2012  �2� +� )(2�., $���
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�(����, 3 – ���%�2 �� ��"�$)���� � +�( �$�)&��(3 ) 2012  �2� +� )(2�., $���

�! 2���1% 2(� ��.. )(2��, �$� ��"&#2��$�3 +��$�3��1/ ���$ �"D�.�) (�-

+�&0!�)��(3 ��, (! �$�)&()��.1% ��+����2�$)���� �� .��$�% )�2��(3 )!�1)-

�1% ��"�$, � (.����, ��"�$)���� � +�( �$�)&��(3, (, ) +��)�# �����20, 

6.�&0�(���1% ��.  

�&�)�1. +��(.�5��$)�. �� ��"�$)���� � +�( �$�)&��(3 3)&3�$�3 2��$�-

$���� )1��,(/ ���)��0 "�!�+�����$( +��(!)�2�$)� ( +�(.����(3, )�!.�4���$0
�+��5��(3 .�%��(!�*(( +��*���� !��34��(3, 2��$�$���1� 6��� �$(���,(� (
6,�&� (���,(� %���,$��(�$(,(, 2��$�+���$0 ( 2�7�)(!�� �1�03. 

�(����, 4 – ���%�2 ,��)���(���1% �� ) 2012  �2� +� )(2�., $���
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�(����, 5 –  �(��.(,� ���%�2� )!�1)��$1% .�$��(�&�) ) -,��(��, $���

�2��,�, ���.�$�3 �� 6$( +�&�4($�&0�1� $��2��*(( +�)17��(3 "�!�+����-

�$( )�2��(3 )!�1)�1% ��"�$, ���)��0 �)��(/ ( $��).�$(!.� )  ����2�"1)�#5�/
+��.17&�����$( ��$��$�3 2��$�$���� )1��,(. ($�"&. 1). 

��"&(*� 1 – �(��.(,� +��(!)�2�$)���� � $��).�$(!.�  

)  ����2�"1)�#5�/ +��.17&�����$(

��2� 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

���).(��-

)��� ��"�-

$�#5(%, 

)�� �

626 536 524 531 548 567 552 539 487 362 354 

) $�. �(�&�
�.��$�&0��

48 38 36 36 32 39 25 40 41 30 15 

�(�&��-

���$0 ��"�-

$�#5(%, 

$1�. ��&. 

250,5 248,4 245,2 244,0 242,1 240,3 221,0 232,9 221,0 199,2 195,9

�"D�. 2�-

"1�( ��21
.&�. $���

97,1 100,5 104,2 109,0 120,6 130,3 143,6 160,0 160,7 151,0 167,3

���)�2���1/ ���&(! �)��(/ ( $��).�$(!.� +�,�!1)��$, �$� +�2�)&3#5�3
2�&3 +�(�(� �)��(/ ( ������$�1% �&����) �� +��(!)�2�$)� ���($ �� ��(!�*(��-

�1/ %���,$�� ("�&�� 80 %). ����)�1.( +�(�(��.( �)��(/���$( ( $��).�$(!.�
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3)&3#$�3 �(�$�.�1�  ��"1� ����7��(3 $��"�)��(/ "�!�+�����$(, �)3!���1� �
"��,��$��&0���$0# ( �(!,�/ +��(!)�2�$)����/ 2(�*(+&(��/ +������&�, "�!�$-

)�$�$)�����$0# ( %�&�$���$0# ��,�)�2($�&�/ +��2+�(3$(/ ��!&(��1% ���)��/, 

��6==�,$()���$0# +��(!)�2�$)���� � ,��$��&3. �(�$�.� �+��)&��(3 +��.17-

&����/ "�!�+�����$0# +��,$(���,( �,�!1)��$�3 !�.,��$�/ �� ��,�)�2($�&3%
�$��7� � !)��� &("� �$��$�$)��$ )��"5�. ���(�%�235(� ����7��(3 �� +�2)��-

 �#$�3 )���$������.� ���&(!� �� �$����1 ��"�$)���(,�) ( ��,�)�2($�&�/
+��2+�(3$(/, �+�*(�&(�$�), �� ��!��"�$1)�#$�3 .���+�(3$(3, ��+��)&���1� ��
(% +��2�$)��5��(�. �$��$�$)��$ ���"%�2(.�� =(����(��)��(� 2&3 +�22��4�-

�(3 $��"��.� � ���)�3 +��.17&����/ "�!�+�����$(.  

��(3$�� �$.�$($0, �$� �&���( �.��$�&0�� � $��).�$(!.� �� ��"&#2�#$�3 )
-,��(�� ) $����(� +��&�2�(% 10 &�$, �2��,� �,�&� 20 % �)��(/ �)3!��1 ��+�-

���2�$)���� � +�(.����(�. )!�1)��$1% .�$��(�&�), ) $�. �(�&� ���2�$) (�(-

*((��)��(3 ( +��.�4�$���1% 2�$���$���). ��+�(.��, ) -,��(�� �� ���
«��&0.���)�,(/ ,��0��» 24.03.06  +��(!�7�& ������$�1/ �&���/ ) ��!�&0$�$�
��.�+��(!)�&0�� � )!�1)� ��, ��$�)7(%�3 ) �,)�4(�� +��&� .����)� � )!�1)�. 

�,)�4(�� "1&� !��34��� �� ����–1 ) ,�&(���$)� 330 , , 2)�.3 "��)(,�.( (!
7�7�, ��E�–500. 
��)(,, ���+�&�4���1/ ) )��%��/ ���$( �,)�4(�1 ���$�3&
(! �2��/ 7�7,(, � ) �(4��/ – (! 2)�%. ��(*((��)��(� ���5��$)&3&��0 � +�.�-

50# ��6&�,$�(���,�/ �(�$�.1 )!�1)��(3 (���) «�.+�&0�». ��(�(�� +�3)&�-

�(3 �$,�!�)7� � !��32� – +���"()��(� )�&��)�2� �"��7����/ +���2�/ (!
�$���, �,)�4(�1 ( �"��!�)��(� ��!�1)� ,�&��,( !��32� �� ) �,)�4(�� !� ���$
!�)(���(3 �"��7����/ +���21. ��+����2�$)����/ +�(�(��/ )!�1)� �$,�!�)7�-

 � !��32� +��&�4(& ���!2  ����(*1 6,�,�)�$��� �� 7�7,�-(�(*(�$�� � ,�+�#-

&�.-2�$���$���. [2]. 


�&07�# �+�����$0 $�,4� +��2�$�)&3#$ !��321 ��, �$� �$,�!�&( ( � ��&(-

�(( ,�$��1% ) !�"��  ���3,( �� !��#$. ��(  3)&3�$�3 +�(�(��/ ��+��2�,�!��-

.1% )!�1)�). :(,)(2�*(3 �$,�!�) �,)�4(��1% ( 7+���)1% !��32�) – �+���*(3
���"�/ �&�4���$( ( �+�����$(, $��"��$ !���($�&0�1% !�$��$ )��.��( ( ���2�$). 

��%�(,� )�2��(3 
�� ),&#���$ ) ��"3 +��)(&0�1/ )1"�� $�%��&� (( )!�1-

)��(3, ��!.���) ��$,( �,)�4(�, .��$� ���+�&�4��(3 ( ,�&(���$)� +��.�4�$��-

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

����)�1� �7(",( +�( +���,$(��)��(( )!�1)�1% ��"�$ – ��+��)(&0�1/ )1-

"�� $(+� ��, ���2�$) ( �+���"�) (�(*((��)��(3, ��+��)(&0�1/ �����$ +���.�$-

��) �,)�4(��1% !��32�).  

���.�4�$���1� 2�$���$��1 2&3 +��.17&���1% ��42 (! �$�)&()�#$, ,�,
+��)(&�, (! $��$(&� (&( � � �.���/ �  �,�� ���. (&( $6��. 2&3 +�)17��(3
)!�1)��$1% �)�/�$) (.����/ 200, 400, 500, 800  ). �&3 )!�1)��(3 �,)�4(��1%
!��32�) �� $���($��(( -,��(�1 (�+�&0!�#$ �&�2�#5(� +��.�4�$���1� 2�$�-

��$��1: 
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1. �����-���������� �–400� �- - 3.50–143114452–061–96 (,&��� «�»,  ��+-

+� I ) +��2��!�����1 ) ,����$)� +��.�4�$���1% 2�$���$���) 2&3 (�(*((��)��(3
�,)�4(��1% ( 2�� (% !��32�) .�&���)�$)($�&0�1% +��.17&���1% �� �� �$,�1$1%
 ���1% ��"�$�% ) �,)�4(��% &#"�/ �")�2������$(, ) $�. �(�&� � +��$����/ )�2�/
�� ���,�. ��%�42��(3 !��32�) ) )�2� 2� 7��$( ��$�, +�(  (2���$�$(���,�. 2�)&�-
�(( 2� 0,2 ���, ( +�( �2�1 2&3 +�(.����(3 )� )��% ,&(.�$(���,(% ��/���%. ���2-

�$�)&3#$ ��"�/ +�����)���1� $��$(&�)1� 7�7,( *(&(�2�(���,�/ =��.1 �
*��$��&0�1. �,)�!�1. ,���&�. 2(�.�$��. (14,5+0,5) ... �� *(&(�2�(���,�/ +�-

)��%���$( �,&���1 "�.�4��/ �"��$,�/,  (2��(!�&(��)���1� +� )��/ +�)��%���$(
$��,(. �&��. +���=(��-+�$��&�$�.��/ �.��(.  

2. ����� � – 400 (�+�&0!�#$�3 ,�, �� 2&3 +��)�2��(3 )!�1)�1% ��/�.(-

���,(% ( 2�� (%  ��=(!(���,(% ��"�$ �� !�.��/ +�)��%���$(, � $�,4� ) ,����$)�
+��.�4�$���� � 2�$���$��� +�( +��)�2��(( )!�1)�1% ��"�$. ��( +��)�2��((
)!�1)�1% ��"�$ ) �")�2����1% .��$�% 2�$���$�� ���"%�2(.� !�.�!�$0 .��$(,�/
(&( ��&(2�&�. 2&3  (2��(!�&3*((. ���2�$�)&3#$ ��"�/ +�����)���1� 7�7,(
$��$(&� � � &�"&��(�. +�2 >� (&( 
�. ���.3 ��%�42��(3 ) �")�2����1% .��-

$�% �� "�&�� 10 ��$�, +�( )��7��. 2�)&��(( 0,5 �+�. 

3. ��������� !����"#��$��% #�����&�	'��% � (–830�	, � (–850, ��-

�$�35(/ (! *(&(�2�(���,� � ,��+��� � !��32�. �� (&($�/ $��$(&), ) ,�$���.
)1+�&���1 �,)�!��/ ���)�/ ,���& ( +���&&�&0�� �.�5���1/ �$���($�&0�� +�-

�&�2�� �  &�%�/ ,���&, ���2(����1� .�42� ��"�/ +��$��,�/. ��+�&�3#$ ,��-

+�� .�$�2�. !�&(),(. 

4. �����–���������� ��–400 , 500 , 800 2&3 +��.17&���1% )!�1)�1% ��-

"�$ �- - 24.6–14310112–039:2005 +�(.��3#$�3 ) ,����$)� +��.�4�$���1% 2�-

$���$���) 2&3 (�(*((��)��(3 �,)�4(��1% ( 2�� (% !��32�)
.�&���)�$)($�&0�1% +��.17&���1% �� �� �$,�1$1%  ���1% ��"�$�% ) !�"�3%
&#"�/ �$�+��( �")�2������$(, ) 7�%$�% ( ��2�(,�%, �� �+���1% +�  �!� (&(
+1&(, � $�,4� 2&3 )!�1)�� � 2��"&��(3 �� �"��($�1% ,��,�)  ����/ .���1. 

F�7,(-2�$���$��1 ��–400, 500, 800 +��2�$�)&3#$ ��"�/ &($1� *(&(�2�(��-

�,(� $��$(&- �,�� ���)1� 7�7,( ) +�&(.����/ (&( "�.�4��/ �"�&��,�% � 2)�-

.3 ,���&�.( (*��$��&0�1. ( "�,�)1.). 

5. 
��)�� �����	���� 3� –800 � 
� –1200 (�+�&0!�#$�3 2&3 )�2��(3 )!�1)-

�1% ��"�$ ) �,)�4(��% &#"�/ �")�2������$(, ) $�. �(�&� � +��$����/ )�2�/, ��
���,�. ��%�42��(3 ) )�2� 2� 7��$( ��$�, +�(  (2���$�$(���,�. 2�)&��(( 2� 0,2 

���. ���321 (�+�&0!�#$ ) ,����$)� +��.2�$���$��� 2&3 (�(*((��)��(3 �,)�-

4(��1% !��32�) .�&���)�$)($�&0�1% +��.17&���1% �� �� �$,�1$1%  ���1% ��-

"�$�% +�( (�+�&0!�)��(( ��6&�,$�(���,� � �(�$�.1 (�(*((��)��(3 «�.+�&0�», �
$�,4� +�( (�(*((��)��(( �$ �F, 
�–8, >�–8, >��–1. 

�!)��$��, �$� )1��,�3 6,�&� (���,�3 �+�����$0 $��$(&� (  �,�� ��� 3)&3�$-

�3 ��5��$)����/ +��"&�.�/ +�( (�+�&0!�)��(( (% ) ,����$)� +��.�4�$���1%
2�$���$���). ��!�&0$�$1 �����$� )��2�1%  �!�) +�( +�2�1)�  �,�� ��� ( $��$(-

&� +�()�2��1 ) $�"&. 2. 
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��"&(*� 2 – 
�&(���$)� +��2�,$�) 2�$���*(( $��$(&� (  �,�� ��� &/, 

�� �2 �2� �� ��2 N2 NO NO2 C�4 


, %

���$(& 60,32 60,34 404,56 61,44 3,07 – – – –74,0 

��,�� �� 29,28 268,39 103,93 113,74 218,62 0,49 0,00004 – –21,6 

��+���1 �%���1 �,��4�#5�/ ���21 ) �=��� ��)��.����/ )!�1)��/ +��.17-

&�����$( ) +��&�2��� )��.3 �$�&� +�(��($�$�1.. >.�&0�(���1� )!�1)��$1� )�-

5��$)� � &� ,��$0# !�.��(&( ��, ��2��4�5(� $��$(&, +� �)�(. )!�1)��$1.(
%���,$��(�$(,�.(, ,��.� $� �, ��( ��.�� � �+���4�#$ (% +� 6,�&� (����$(. 

>.�&0�(���1� �� (6.�&($1) – �2����2�1� �.��(, ) ,����$)� �,(�&($�&3, ,�, +��-

)(&�, ��2��4�$ +����15���1/ )�2�1/ ���$)�� �($��$� �..��(3 � 2�"�),�/ �($��-

$� ��$�(3 (&( ,�&0*(3, ��4� – +��%&���$�). �&3 +�)17��(3 )!�1)��$1%
%���,$��(�$(, .� �$ ��2��4�$0 2�"�),( "�(!��$�1% �� ( �,�� ��) (&( ��&( �!�$-

��/ (%&����/) ,(�&�$1 ( �� ��(���,(% �.(��) (�($��$1 .�$(&�.(��, 6$(&��2(�-

.(�� ( $.2.). ���#�(. �&�4�$ ��!&(��1� �(�$�$(���,(� .��&�, 2(!�&0��� $�+&()�, 

)��,, +���=(� ( $.2. ��� 2� (�+�&0!�#$�3 �(�$�$(���,(� +�&(.��1 ( ,����,(. �&3
+�)17��(3 $�+&�$1 )!�1)� .� �$ ��2��4�$0 2� 15 % �&#.(�(3. >�� .��,( ���-

.(,�–� �- - 24.6–32690803–001:2009 �$���3$�3 ,� II ,&���� +� ��&�)(3. +�(.�-

���(3 ( +��2��!�����1 2&3 )�2��(3 �$,�1$1% ( +�2!�.�1% )!�1)�1% ��"�$ )
��%(% ( �")�2����1% 7+���% ( �,)�4(��%, !� (�,&#���(�. 7�%$ ( ��2�(,�), 

�+���1% +�  �!� ( +1&(. >�� .��,( ���.(,�–� .� �$ "1$0 (�+�&0!�)��1 ) ,���-

�$)� +�$����) "��)(,�) 2&3 (�(*((��)��(3 �,)�4(� ( 2�� (% !��32�) .�&���)�$-
)($�&0�1% +��.17&���1% )�5��$).  

>�� .��,( ���.(,�–� +�(.��3�$�3 ) (�$��)�&� $�.+���$�� �$ .(��� 20 °�
2� +&#� 45 °�. �)�/�$)� ���.(,�–� +�()�2��1 ) $�"&. 3. 

��"&(*� 3 – �)�/�$)� ���.(,�–�

����,$��(�$(,� ������(�
  
(�&���2�1/ "�&��� �(��� 0,1–0,3

  ���$(&�)(/ 6,)()�&��$  0,86 

  ��+&�$� )!�1)�, �4/, 3600 

  -2�&0�1/ �"D�.  �!�), &/, 980 

  -2�&0�1/ �"D�. )��2�1%  �!�) ) +������$� �� ��, 

�� "�&��, &/, 
36 

  �,����$0 2�$���*(( ) �$,�1$�. !��32�, ��, ./� 5650 

  ��)�$)($�&0���$0 , �2��� ���� 4545, % 0 

  ��)�$)�����$0 , $���(# �� ,�+�� 
–44–���, �+� 664,7 

  
�($(���,(/ 2(�.�$� 2�$���*(( .�$�2�. «$�&��,�+», .. �� "�&07� 20 

  �&� ��$�/,��$0 !� 24 �, , /.2
, �� "�&07� 0,6 

  ����2��� 2�$���*(( �� ����$�3�(( ) 1�. ��&��3
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�1��,�3 �,����$0 2�$���*(( ) �$,�1$�. !��32� �+���"�� �"��+��($0 �,����$0
=���$� 2�$���*(����/ )�&�1 ) ����)��. !��32� .�&���)�$)($�&0�1% �� ����0
)1��,�/. ��$0 )�!.�4���$0 (�+�&0!�)��(3 ���.(,�–� ) ,����$)� ��. ���)�2���
(��&�2�)��(� +��.�4�$���� � 2�$���$���, +��2�$�)&3#5� � ��"�/ +�$���1 )
�"�&��,� (! ��(��$(��)����/ +�&(.����/ +&��,( $�&5(��/ 0,065–0,12 .. +��-

!�����/ � ,�����/ +�&���/ )2�&0 !��32�. ���*1 +�$����) +����� !�&�4��1 ) « ��"
» ,&(+��.( (! �&#.(�(�)�/ +��)�&�,( 2(�.�$��. 2 .. (�(�. 6). 

�(����,  6 – ���.�4�$���1/ 2�$���$�� � ���.(,�–�:  

1– )!�1)��$�� )�5��$)�; 2 – >� (&( 
�; 3 – =(,��$�� �"�&��,(

���)�2���1� ) ��"�$� 6,�+��(.��$1 +�,�!�&( 6==�,$()���$0 (�+�&0!�)�-

�(3 �� (! �� $(+� ���.(,�–� 2&3 !��32�) (! +���$�/7(% �� ) �+1$�% �$,�!�)
�� ��"&#2�&��0.  ��6$�.� ��"�$� ) )1"�����. ��+��)&��(( 3)&3�$�3 +���+�,-

$()��/ ( +�&�!��/ 2&3 ��&�)(/ ��)��.����/ )!�1)��/ +��.17&�����$(. �&�-

2�#5(. 7� �. 3)&3�$�3 �+��2�&��(� �+$(.�&0�1%  ��.�$�(���,(% +���.�$��)
�� 2&3 )!�1)��$1% )�5��$), (�+�&0!��.1% ) ,����$)� ����)�� � !��32� 2&3
�,)�4(� +�( )!�1)�1% ��"�$ �� ,��0���% -,��(�1. 

�&�2��$ �$.�$($0, �$� +��.�4�$���1� 2�$���$��1, ��2��4�5(� ) �)��. ��-

�$�)� "�(!��$�1� )!�1)��$1� )�5��$)� ($��$(&,  �,�� �� ( 2�.), �� ���$)�$�$)�-

#$ ��)��.���1. $��2��*(3. ��!)($(3 )!�1)��/ +��.17&�����$(. ���.�$�3 ��
$�, �$� $�,(� �� �"��+��()�#$ )1��,�# �,����$0 2�$���*(( (  ����$(��)���1/
+�2�1), (% 6,�&� (���,�3 �+�����$0 ) ��)��.���1% ��&�)(3% )1%�2($ �� +��-

)1/ +&��. ��6$�.� +���+�,$()�1. 3)&3�$�3 ��!��"�$,� �� (! 6.�&0�(���1%, 

)�2���+�&����1% ��, � $�,4� �� �� ����)� �..(����/ ��&($�1.  

�<���<. � ��!�&0$�$� �(�$�.�� � ���&(!� ��$���)&���, �$� +�)17��(�
"�!�+�����$( )�2��(3 
�� �� ,��0���% .�4�$ "1$0 2��$( ��$� +�$�.
��!��"�$,( ��)1% "�!�+���1% +���$�/7(% �� ( +��.�4�$���1% 2�$���$���)
2&3 (�(*((��)��(3 2�$���*(( �,)�4(��1% !��32�) ) �&�4�1%  ����-

 ��&� (���,(% ��&�)(3% � "�&07(. )�2�+�($�,�. ) �,)�4(�1. 

���"%�2(.� ��7($0 �&�2�#5(� !�2��(: 

1. ��!��"�$�$0 .���+�(3$(3 +� �%���� ( "�!�+�����$( $��2�, +�!)�&3#5(�
�.��07($0 )&(3�(� ��&�)����,� � =�,$��� �� ��!2��(� �)��(/�1% �($��*(/
+�( )�2��(( 
�� �� �$,�1$�/ +�)��%���$(. 
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2. ��!2�$0 +��.�4�$���1/ 2�$���$��,  �� ��2��4�5(/ "�(!��$�1% ��, (
�"����)�$0 � � +���.�$�1 +�( (�(*((��)��(( �,)�4(��� � !��32� 2&3
�"��+����(3 �+$(.�&0�� � ��4(.� 2�$���*(( +���$�/7� � ��. 

3. ��!��"�$�$0 +���$�/7�� �� 2&3 .�%��(!(��)���� � !��34��(3, +�( �2���
, (�+�&0!�)��(# ) ��%(% ( �")�2����1% �,)�4(��%, ),&#��3
��&0=(2��2��4�5(� +���21. 
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INCREASE OF SAFETY FOR BLASTING PITS WITH THE HELP OF 

MODERN EMULSION EXPLOSIVES AS AN INTERMEDIATE 

DETONATORS 

F. Galiakberova, S. Kalyakin 

Donetsk national technical university 

vul. Artyoma, 58, 83001, Donetsk, Ukraine. E-mail: yglenit@gmail.com 

It was found that increasing the safety of conducting blasting in quarries can be 

achieved through the development of new, safe and simple explosives boosters for ini-

tiation of detonation hole charges in complex geological conditions with plenty of wa-

ter influx into the well. The main factors that lead to dangerous situations when 

blasting hole charges. Ways of improving safety for blasting operations. 

Key words: drilling and blasting operations, safety, blasting hole charge, 

incomplete detonation, labour protection measures, human factors, simple explosives, 

intermediate detonator. 
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