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Pea(��a/�� 
o(o�c-o3o �o3o�opa � c�c'e&e o�pa�o�a���
�a�a,c'a�a o�ec0e��( �-(9�e��e �a�a,c'a�a � e���oe 
o�pa�o�a'e(2�oe � -+(2'+p�o-�pa�c'�e��oe 0poc'pa�c'�o E�po0). 
�a-�& o�pa�o&, o�o��a�e� co/�a(2�)* �a-a� o�5ec'�a � o�(ac'�
�pa�c'�e��o3o �oc0�'a���, �'o � o�+c(a�(��ae' �eo�,o��&oc'2
pa�pa�o'-� 0e�a3o3��ec-�, 0o�,o�o�, o�ec0e���a95�, e3o 
�)0o(�e��e. 

Ce3o��� co�pe&e��a� c�'+a/�� � �a�a,c'a�e, 0o-0pe��e&+, 
,apa-'ep��+e'c� �e�a(2�a/�e* �+,o��), /e��oc'e* cpe�� &o(o�e��, 
c���e��e& �oc0�'a'e(2�o3o �o��e*c'��� �c'op�-o--+(2'+p�),
/e��oc'e*, �c-+cc'�a � o�pa�o�a��� -a- �a��e*7�, .a-'opo�
.op&�po�a��� 3pa��a�c'�e��oc'� � 0a'p�o'��&a &o(o�o3o 
0o-o(e���. � c�o9 o�epe�2 �e�oo/e�-a 0a'p�o'��ec-o3o �oc0�'a���
-a- �a��e*7e* coc'a�(�95e* 0p� .op&�po�a��� o�5ec'�e��o3o 
co��a��� 0p��o��' - oc(a�(e��9 co/�a(2�o-6-o�o&��ec-�,, 
�+,o��), � -+(2'+p�), oc�o� pa���'�� o�5ec'�a � 3oc+�apc'�a. 4'�&
o0pe�e(�e'c� -(9�e�a� po(2 0a'p�o'��ec-o3o �oc0�'a��� � o�5e*
c�c'e&e �oc0�'a��� 3pa��a� �a�a,c'a�a. � �op&a'���), �o-+&e�'a,
�e(ae'c� a-/e�' �a �oc0�'a��e 3pa��a���a P�, 0a'p�o'a–�oc�'e(�
/e��oc'e* 3pa��a�c-o3oo�5ec'�a, oco��a95e3o c�o9 co0p��ac'�oc'2
- c+�2�e Po���). � 'o �e �pe&� � co�pe&e��), +c(o���, ��a��'e(2�o 
+c�(�(�c2 �a/�o�a(�c'��ec-�e �ac'poe��� � &o(o�e��o* cpe�e 
&�o3�, e�po0e*c-�, c'pa� � � �a7e* c'pa�e � �ac'�oc'�.  

Oc�o�o* �+,o��o-�pa�c'�e��o3opa���'��, �oc0�'a��� �
co/�a(��a/�� ��(�9'c� �a�o�)e �a/�o�a(2�)e /e��oc'�: 

− (9�o�2 - Po���e, - c�oe&+ �apo�+, - c�oe* &a(o* po���e;  
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− c�o�o�a (���a� � �a/�o�a(2�a�, �o�ep�e - (9��&, ��c'�'+'a&
3oc+�apc'�a � 3pa��a�c-o3o o�5ec'�a, c0pa�e�(��oc'2, &�(ocep��e, 
�ec'2, �oc'o��c'�o;  

− c(+�e��e O'e�ec'�+; 
− +�a�e��e - po��'e(�&; 
− +�a�e��e - 'p+�+, '�op�ec'�o � co���a��e, 

/e(e+c'pe&(A��oc'2 � �ac'o*���oc'2; 
− c'pe&(e��e - �c'��e; 
− 'o(epa�'�oc'2, .op&�p+e&)e �a oc�o�e 

&e�-o�.ecc�o�a(2�o3o ��a(o3a; 
− 6c'e'��ec-oe � 6'��ec-oepa���'�e; 
− 6-o(o3��ec-oe co��a��e.  
�a'p�o'��& oc�o�)�ae'c� �a 0p��/�0a,:��
• ��eo(o3��, 0p���a��o* c0oco�c'�o�a'2 c0(o�e��9, 

co,pa�e��9, poc'+ 0po/�e'a��9, &o3+5ec'�+ 3oc+�apc'�a � �apo�a 
-a- 3apa�'�� &�po�o3o pa��o�ec��, pa���'�� �apo�o�, ���+5�,
�a 'epp�'op��;��

• e���), �a/�o�a(2�), /e��oc'e* �(� �ce, �apo�o�, 
0po���a95�, �a 'epp�'op�� 3oc+�apc'�a;��

• -+(2'+pe − �o0(o5e��e ca&o�)'�oc'� (��)-, o�)�a�, 
�pa�c'�e��oc'2, �c-+cc'�o, �a+-a, 'e,��-a, 'e,�o(o3��, &e��/��a, 
o�pa�o�a��e, c0op', �c0o(2�+95�e ')c��e(e'��* o0)' co�c'�e��o3o 
pa���'��, &�po�)e �oc'��e���, o0�pa95�ec� �a 'pa��/��);��

• pe7�&oc'�  − o'c'a��a��e ��'epeco� �apo�a, 3oc+�apc'�a 
�ce&� �oc'+0�)&� cpe�c'�a&�, 3o'o��oc'2 - �ep'�a& pa�� �a5�')
c�o�o�), �e�a��c�&oc'� �apo�a� 3oc+�apc'�a;��

• �(ac'�  − �a-o�o�a'e(2�a�, �c0o(��'e(2�a�, c+�e��a�, 
.��a�co�o-6-o�o&��ec-a�, �oe��a�, 0p���a��a� o�ec0e���a'2
� �a5�5a'2 ��'epec) 3oc+�apc'�a, �apo�o�, 0po���a95�, �a e3o 
'epp�'op��, 0o��ep���a'2 �a(a�c &e��a/�o�a(2�), ��'epeco�, 
pa��o0pa��e 3pa��a� 3oc+�apc'�a ��e �a��c�&oc'� o' �,
�a/�o�a(2�oc'�, pe(�3�o��o* 0p��a�(e��oc'�;��

• 3oc+�apc'�e��o& +c'po*c'�e  − �c'op��ec-� c(o���7e*c�
&o�e(� o�5ec'�e��o3o, ,o��*c'�e��o3o +c'po*c'�a, o�ec0e���a95e*
c+5ec'�o�a��e, pa���'�ec'pa�) -a- c�(2�o3o �e�a��c�&o3o 
3oc+�apc'�a;��

• �epo'ep0�&oc'�  − +�a��'e(2�o& o'�o7e��� -
'pa��/�o��)& pe(�3��& � -o�.ecc��&, �a+��o* a'e�c'��ec-o*
'pa��/��;��

• co�op�oc'� − /e(oc'�o& co�e'a��� c�o�o�) � e���c'�a 
(9�e* �a oc�o�e �, o�5e* (9��� - o���& � 'e& �ea�co(9'�)&
/e��oc'�& ('ep&�� ��e�e� p+cc-�& .�(oco.o& ". A. $o&�-o�)&), 
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�a��e*7e& �+,o��o& +c(o��� �a/�o�a(2�o3o e���c'�a � co��a���
&o5�o* �ep�a�);��

• o�5���oc'�  − -o((e-'����&, 0p�op�'e' � co��a���
o�5ec'�e��o3o �a� �������+a(2�)&, -o((e-'����&a �a�
�������+a(��&o& [1, 2]. 

� �a��c�&oc'� o' c0e/�.�-� -o�-pe'�o3o o�pa�o�a'e(2�o3o 
+�pe��e���, �)�pa��o* �& -o�/e0/�� � pa�pa�o'a��o* �a ee oc�o�e 
c�c'e&), �+,o��o-�pa�c'�e��oe �oc0�'a��e &o�e' pea(��o�)�a'2c� c 
�c0o(2�o�a��e& pa�(���), op3a���a/�o��), .op& 0e�a3o3��ec-o*
�e�'e(2�oc'�:  

- �po��a� �e��e���oc�� – �+,o��o-�pa�c'�e��oe �oc0�'a��e 
oc+5ec'�(�e'c� � pa&-a, 0pe0o�a�a��� ��c/�0(�� 3+&a��'ap�o3o 
/�-(a 0+'e& �-(9�e��� � co�ep�a��e (e-/�o��), � 0pa-'��ec-�,
�a��'�* coo'�e'c'�+95e3o -o&0o�e�'a (pac7�pe��� � +3(+�(e���
+�e �&e95�,c� &a'ep�a(o� �+,o��o- �pa�c'�e��o* 'e&a'�-�); 

- �po�"�o�c��e��oe o+��e��e – �-(9�e��e �+,o��o-
�pa�c'�e��o3o co�ep�a��� � 0po/ecc 0pa-'��ec-o3o 
0po.ecc�o�a(2�o3o o�+�e��� c'+�e�'o�; 

- �o0o(��'e(2�oe o�pa�o�a��e � �oc0�'a��e – op3a���a/��
pa�o') -p+�-o� � c'+��* ,+�o�ec'�e��o-6c'e'��ec-o*
�a0pa�(e��oc'�, �o(o�'epc-�, � �oe��o-0a'p�o'��ec-�, o'p��o� �
-(+�o�, c0op'���), ce-/�* �a oc�o�e �oc'��e��* 'pa��/�o��o*
�+,o��o* -+(2'+p) � �ep,o�e�c'�a �pa�c'�e��), ��ea(o� �
0p��/�0o�; 

- c�c'e&a 0poc�e'�'e(2c-�, &epo0p��'�* – op3a���a/��
pa�pa�o'-� � 0po�e�e��� /�-(a, 'pa��/�o��), �(� o�pa�o�a'e(2�o3o 
+�pe��e��� 0poc�e'�'e(2c-�, � 0pa������), &epo0p��'�* (�ece�, 
(e-'op�e�, -��o0poc&o'po�, 6-c-+pc�*, -o�/ep'o�, 'op�ec'� � 0p.), a 
'a-�e co/�a(2�), a-/�* �(a3o'�op�'e(2�o* �a0pa�(e��oc'� [3].  

�a-�& o�pa�o&, &�o3oo�pa��e op3a���a/�o��), .op&
o�ec0e���ae' 7�po-+9 �ap�a'���oc'2 0+'e*, cpe�c'� � &e'o�o�
�+,o��o-�pa�c'�e��o3o �oc0�'a���. �o�-pe'�oe co�ep�a��e 
�e�'e(2�oc'� � �a��o& �a0pa�(e���, � c�o9 o�epe�2, o0pe�e(�e'c� �
�a��c�&oc'� o' o'�e(2�), a�'opc-�, o�pa�o�a'e(2�), 0po3pa&&, 
pa�pa�o'a��), c +�e'o& -o�-pe'�), +c(o��* o�pa�o�a'e(2�o3o 
+�pe��e���.

O��o* �� 3(a��), �oc0�'a'e(2�), �a�a� � +1(����, �+,����-
0�'���'���1-�3� ��10�'���� ��(�e'c� 0o�3o'o�-a +�a5�,c� -
0poc'o&+, �+�����o&+, 0o�ce��e��o&+ 'p+�+, 'p+�+ �(� o�5ec'�a. 
"e�'e(2�oc'2 &�(����� �o(��a c0oco�c'�o�a'2 .op&�po�a��9
(���oc'� pac'+5e3o 3pa��a���a. �9�o�2 - O'e�ec'�+ c'a�o��'c�
c�(o* �+,a 'o(2-o 'o3�a, -o3�a + �e(o�e-a �a0e�a'(e�) � co��a���
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o�pa�), c���a��)e c po��)& -pae&, ��)-o&, -o3�a 6'�& o�pa�)
6&o/�o�a(2�o 0epe��') � 0po�+�c'�o�a�). �o' 'o3�a � 0o��(�e'c�
�+�c'�o 3op�oc'� o' 'o3o, �'o �cA 6'o – '�o� Po���a. 

� oc�o�+ �+,o��o-0a'p�o'��ec-o3o �oc0�'a��� �o(��o �)'2
0o(o�e�o: 

• +�a�e��e �a/�o�a(2�), 'pa��/�* � o�)�ae�, �ac(e��� �
-+(2'+p) c'pa�); 

• +�a�e��e - �a/��; 
• +�a�e��e - c�&�o(a& c'pa�); 
• +&e��e �oc0p���&a'2 6c'e'��ec-+9 c'opo�+ o-p+�a95e3o 

&�pa, 0p�po�) Po���). 
4..e-'���oc'2 �oc0�'a'e(2�o3o �o��e*c'��� 'e& �)7e, �e&

�e�a&e'�ee 6'o �o��e*c'��e �(� �oc0�'+e&),. �o6'o&+ �e �+�e&
oc0ap��a'2 ��a�e��e �oc0�'a'e(2�), &epo0p��'�* 0a'p�o'��ec-o*
�a0pa�(e��oc'�, op3a���+e&), � o�pa�o�a'e(2�), +�pe��e���,. 
O�o��a��& 'o(2-o �eo�,o��&oc'2 0o�c-a �o�), .op&, &e'o�o� �
cpe�c'� .op&�po�a��� 0a'p�o'��ec-o* 0o��/�� �a7�,
�oc0�'a���-o�. �pa�c'�e��oe � 0a'p�o'��ec-oe �oc0�'a��e �+�e'
�o(ee 6..e-'���o � c(+�ae, ec(� o�o oc+5ec'�(�e'c� e�e��e��o �
�e�a&e'�o �(� �oc0�'+e&),. �pa���o�a��e "�� �o�e�), "��
�a5�'��-a O'e�ec'�a � �p+3�e ��a��&)e �a') �e(�-o3o 0po7(o3o 
�a7e* c'pa�) &) o'&e�ae& �ce3o (�72 pa� � 3o�+. � 6'�& �a'a& &)
3o'o��&c�, 0po�o��& �a&e�a'e(2�)e &ac7'a��)e �oc0�'a'e(2�)e 
&epo0p��'��, �o oc'ae'c� �a7e e�e��e��oe o�5e��e c 
�oc0�'a���-a&�. O�o &o�e' �oc�'2 � .op&a(2�)* ,apa-'ep �
�e.op&a(2�)*. � oco�e��o /e��) �)�a9' �(� �oc0�'+e&), &o&e�')
�e.op&a(2�o3o o�5e���, -o3�a &) &o�e& �epe� 0p��&+ co�c'�e��o3o 
�oc0p��'��, �epe� co�c'�e��oe 6&o/�o�a(2�oe 0epe���a��e, �epe�
co�c'�e��)* o0)' 6&o/�o�a(2�o3o pea3�po�a��� &o�e& �o�ec'� �o 
+�a5�,c� 0oc(a��e: � 3op�+c2 c�oe* Po���o*, ee �e(�-�&�
3pa��a�a&�. %'o &) 3o�op�& � &o&e�') 'a-o3o o�5e���:  

- 6'o &o3+' �)'2 .pa�) 0pe0o�a�a'e(�, o/e�-a 0pe0o�a�a'e(e&
co�ep�a��� 'o3o �(� ��o3o .�(2&a �(� -��3�; 

- 6'o &o�e' �)'2 co�e' �(� pe-o&e��a/�� o'�oc�'e(2�o -��3
�(� .�(2&o�, 0epe�a� ��; 

- 6'o &o�e' �)'2 o/e�-a 0oc'+0-o� 0o(�'��ec-�, �e�'e(e* -a-
0po7(o3o, 'a- � co�pe&e��oc'�. 

�eo�,o��&o �a+��'2 &�(����2 o/e���a'2 c(o�a � 0oc'+0-�
(9�e*, c -o'op)&� &) co0p�-acae&c� -a��)* �e�2. �a& o�e�2 �a��o 
�a�a'2 o�pa�e/ 3pa&o'�o* o/e�-� co�)'�*, 0po�c,o��5�, � &�pe �
po(� P�11�� � +c(o���, co�pe&e��o* 0o(�'��ec-o* c�'+a/��. 
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� &) c �a&� � �a��o& c(+�ae �o(��) pa�o'a'2 �a +po��e 
.op&�po�a��� �������+a(2�o3o co��a��� �a7�, �oc0�'a���-o�. �
ca&)& (+�7�& � �e*c'�e��)& cpe�c'�o& �oc0�'a��� c'a�o��'c� �a7
c �a&� (���)* 0p�&ep, (���a� 0o��/��.  

�a-�& o�pa�o&, �o ��a�&o�e*c'��� c c+�=e-'a&� o�pa�o�a��� �
�oc0�'a��� o�ec0e���ae'c� 3(+�o-oe 0o��&a��e -a��)& &o(o�)&
�e(o�e-o& c�oe* po(� � &ec'a � �)0o(�e��� �a�a� 0o �a5�'e 
O'e�ec'�a, oc�o�a��oe �a �)co-o* (���o* o'�e'c'�e��oc'�, �a ��a���
�a��e*7�, c'opo� �oe��o3o �e(a, oco�e��oc'e* � 'pe�o�a��*
�oe��o* c(+��). �)pa�a')�ae'c� +�e��e��oc'2 � .+�-/�� �a5�')
O'e�ec'�a � co�pe&e��), +c(o���,, 'e& ca&)&, pac7�p�e'c�
o�pa�o�a'e(2�o-�oc0�'a'e(2�oe 0poc'pa�c'�o, � co��a9'c� +c(o���
�(� �+,o��o-�pa�c'�e��o3o c'a�o�(e��� (���oc'� �e(o�e-a, 
3pa��a���a, 0a'p�o'a. 
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