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 � % � "�b T=� U�R b�R X!·
R ��Z W V�U�T k h Y6W a T \6$ ²
S ��Z ] d U P�V ] ] Y V-U�T k h Y6W a T \+± ²
Z � �6{ ^ P�R ] Y k ] `�V-U�T k h Y3W a T \3± ²
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(в ) (г )
nIY W &N$ ( & p!T P \ f T h6Z `�S T P�R-U�T k V h6Z=Y U�V P�R U Y Z ] T X�R a ^ T P Y U X�V!W�b T W a T r ] `�X�W ^ d ��V ] Y V X

^ � !={ ^ P�R ] Y k ] `�V�U�T k h Y3W a T \+± &
��R6P Y W &C$ (3k Y W a R�� T Uo$+Y�S T a x j�V ��T b P�V f V a \ [!U�b T P \ f T h�Z `�S T P�R3h Z R f P�R U�T Z�� YqW T T U Z V U W U Z V ] ] T6U�T k V h

Z ] d U P Y3] Y g �C]�R=h�R m-f T Xq� U�R b V ²�P�R ] V V�T S P�R S T U�R ] ] `�V!h Z R f P�R U `o_ R U�V X�] V ] `-&
�!a \�b P�T Y _ Z T a x ] `�g+]�R S T P�T Z-U�T k V h+U�R h T r6R a ^ T P Y U X�� h�R h3Y3Z W V�f P d ^ Y V!Y U�V P�R U Y Z ] `�V�R a ^ T P Y U X�`!�NY X�V V U

U P d f T V X�h T W U x��+� � � � &I�IW a YqY W g T f ] `�V3U�T k h YqY X�V [!UqP�R Z ] T X�V P ] T V+P�R W b P�V f V a V ] Y V z�U�T;U P d f T V X�h T W U x�R a ^ T {
P Y U XCR;Z�W P�V f ] V X0W a d k�R V6S d f V U��+� �;� &I �P�T X�V6U�T ^ T�z�Z�� $ ± ��b T h�R _ `�Z R V U W \�zNk U�T�V W a YoY W g T f ] `�V6U�T k h Yqd f T {
Z a V U Z T P \ [!U3] V h T U�T P `�XqiCY h W Y P�T Z R ] ] `�Xc� ] V-Z V P�T \ U ] T W U ] `�XC�CT ^ P�R ] Y k V ] Y \ X!z U�T=U P d f T V X�h T W U x3R a ^ T P Y U XCR
S d f V U3Y6Z=g d f j�V X�W a d k�R V=�+� �;� &

�!V f T W U�R U h T X�b P�V f `!f d ��Y g=f Z d g=R a ^ T P Y U X�T Z-� b T a T W T Z T ^ T�Y=h Z R f P�R U ] T ^ T ��\ Z a \ V U W \!U�T�z k U�T!b P Y=Z W U�R Z h V
h�R m-f T r�] T Z T r-U�T k h Y�b P�T Y W g T f Y U-k�R W U�T V�b T W U P�T V ] Y V�f a Y ] ] `�g�d _ h Y g�U P�V d ^ T a x ] Y h T Z�z h T U�T P `�VIZ!f R a x ] V r j�V X
b V P�V W U P�R Y Z R [!U W \�& O�R a ^ T P Y U X�VCW T-W ^ d ��V ] Y V XqU�T k V hNz h�R h+b P�R Z Y a T�z d f R V U W \-Y _ S R Z Y U x W \-T U+U�R h Y g-W Y U d R e Y rNz
P�R Z ] T X�V P ] T�b T W a V f T Z R U�V a x ] T�Z W U�R Z a \ \�Z�U P Y�R ] ^ d a \ e Y [:d _ a `-&�wNR�W k V Uc� U�T ^ Tqf R ] ] `�roR a ^ T P Y U XyW U P�T Y U
X�V ] x j�V=d _ h Y g�U P�V d ^ T a x ] Y h T Z3Y�b T � U�T X�d6S `�W U P�V V3Z `�b T a ] \ V U W \3]�R3P�V R a x ] `�g�f R ] ] `�g�z�k V XcX�] T ^ Y V+f P d ^ Y V
R a ^ T P Y U X�`-&
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	�® � ¦IJ ��uI���3¨;s �Q¦N��JN� GNJN� �N©I&
��f V \�� U Y g-R a ^ T P Y U X�T Z�_ R h a [!k�R V U W \!Z
> P�R _ Z T P�R k Y Z R ] Y Y ?Cb a T W h T W U Y�Z�T f ] d!b P \ X�d [=z b P Y�� U�T X6S a Y _ h Y V�U�T k h Y
]�R!� U�T r=b P \ X�T r-S d f d U=U�R h m�VCS a Y _ h Y+Y=]�R!Y W g T f ] T r=b a T W h T W U YN& OqU�V T P Y Y=i�P�R h U�R a T Z!Y _ Z V W U ] T-_ ]�R k Y U�V a x ] T V
h T a Y k V W U Z T+h P Y Z `�g�z _ R b T a ] \ [!��Y g3b a T W h T W U x�& l�f ] Y X�Y;Y _�]�R Y S T a V V�Y _ Z V W U ] `�g6Y6d f T S ] `�g3f a \+b P Y X�V ] V ] Y \
Z=_ R f R k V�b T W U P�T V ] Y \3U P Y�R ] ^ d a \ e Y Y3\ Z a \ [!U W \=h P Y Z `�V�p!V R ] T+Y;Ã Y a x S V P�U�R6� " � &
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nIY W &N$ % & p!T W U P�T V ] Y V-h P Y Z T r6p!V R ] T;� R��=b V P Z R \+Y U�V P�R e Y \�z S��+Z U�T P�R \-Y U�V P�R e Y \+Z+e V ] U P�R a x ] T Xqh Z R f P�R U�V �

p!P Y�b T W U P�T V ] Y Y=h P Y Z T r�p!V R ] T!Y W b T a x _ d V U W \�b P�V f W U�R Z a V ] Y VCU�T k V h-Z�W Y W U�V X�V�W k Y W a V ] Y \�b T�T W ] T Z R ] Y [q% &
��R�b V P Z T X�j-R ^ V�T S a R W U x!T b P�V f V a V ] Y \�Y W g T f ] `�g-U�T k V h-U P Y�R ] ^ d a \ e Y Y=f V a Y U W \-]�R!f V Z \ U x�P�R Z ] `�g�h Z R f P�R U�T Z�&
��U Y�h Z R f P�R U `Q] d X�V P d [!U W \;T U�±6f T;( ²�T S P�R _ d V U W \6h P Y Z R \3b V P Z T r�Y U�V P�R e Y Y�� P Y W &C$ % R � &���R a V V=h�R m-f `�r�Y _
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h Z R f P�R U�T Z�f V a Y U W \-V ��VC]�R�f V Z \ U x!k�R W U�V rN² h=] T X�V P d�z b T a d k V ] ] T X�d�]�R�b V P Z T r=Y U�V P�R e Y YNz Z!h T ] e V�f T S R Z a \ V U W \
] T Z R \-e Y i�P�R6� P Y W &N$ % S � &

p!P Y+b T W U P�T V ] Y Y3U P Y�R ] ^ d a \ e Y Y=] V T S g T f Y X�T-f a \-h�R m-f T r=Y W g T f ] T r+U�T k h Y+Z `�k Y W a Y U x�h T f=p!V R ] T�z T U W T P {
U Y P�T Z R U x=U�T k h Y3b T+� U�T X�d+h T f d3Y6Z=� U�T Xqb T P \ f h V�Z ] T W Y U x+Y g3Z+U P Y�R ] ^ d a \ e Y [=&

¬!]�R a T ^ Y k ] T�h P Y Z T r3p!V R ] T=X�T m�] T-Y W b T a x _ T Z R U x-h P Y Z d [QÃ Y a x S V P�U�R & p!P Y3� U�T Xqf V a V ] Y V�T S a R W U Y+P�R _ X�V {
��V ] Y \+Y W g T f ] `�g3U�T k V h6Z `�b T a ] \ V U W \=]�R=k V U `�P�V�k�R W U Y6Z+W T T U Z V U W U Z Y Y3W-P Y W &�� ± &

(а) (б ) (в )

nIY W &�� ± & p!T W U P�T V ] Y V-h P Y Z T r;Ã Y a x S V P�U�R

�IP d f T V X�h T W U x=Y U�V P�R U Y Z ] `�g3R a ^ T P Y U X�T Z-W�W T P�U Y P�T Z h T r+Z f T a x=h P Y Z `�g+p!V R ] T=Y;Ã Y a x S V P�U�R-W T W U�R Z a \ V U
Z-g d f j�V XqW a d k�R V-�+� � � � z R�Z=W P�V f ] V X2 �+� �;� & ��R-b P�R h U Y h V�f R ] ] `�V�R a ^ T P Y U X�`�P�R S T U�R [!U+b P Y X�V P ] T=W!U�T r
m�V�W h T P�T W U x [=z k U�T=Y6Y U�V P�R U Y Z ] `�r6b T a T W T Z T r6R a ^ T P Y U X!&

"�F ANF ��F!46�Is KI���NvIH�uI�=�c� ����J�KIv��N���q� J�KC�NvIK�J�H�GNJ �o¦IJQ«I  GNJNt�§�&�O � (�� ��� (�� + � ' 5 � � � ' ��� (F5
�)1)1 ' � 	
(�� ��' + & ' �)% '�� 	 & ' . �+f a \-h�R m-f T r+U�T k h Y+b a T W h T W U Y�� 	�� 
 ��W U P�T Y U W \=W b V e Y�R a x ] `�r���{ h T f�& wNR U�V X�Z `�b T a ] \ V U W \
W T P�U Y P�T Z h�R�Z W V g3U�T k V h6b T+� U�T X�d+h T f d�z b T W a V�k V ^ T+U�T k h Y3Z W U�R Z a \ [!U W \+Z=U P Y�R ] ^ d a \ e Y [QZ=� U�T X�b T P \ f h V &

�!a \3b T W U P�T V ] Y \���{ h T f R3] d m�] T6P�R _ S Y U x6b P \ X�T d ^ T a x ] d [QT S a R W U x6P�R _ X�V ��V ] Y \;Y W g T f ] `�g;U�T k V h�]�R3k V {
U `�P�V�P�R Z ] `�gob P \ X�T d ^ T a x ] Y h�R�YQ_ R ] d X�V P�T Z R U xqY gQf Z T Y k ] `�X�Yok Y W a R X�YcT UQ±�f TQ$ $ �;Z�W T T U Z V U W U Z Y YcW
P Y W &�� $�R &N��R a V V3h�R m-f `�r�Y _3b T a d k V ] ] `�g�b P \ X�T d ^ T a x ] Y h T Z6]�R f T;T b \ U x;P�R _ S Y U x�]�R;k V U `�P�V6k�R W U YNzIT b \ U x
_ R ] d X�V P�T Z R U x�Y g+f Z T Y k ] `�X�Y+k Y W a R X�Y+T U+±-f T3$ $ �CY6f T S R Z Y U x!h3h T ] e d-h T f R z b T a d k V ] ] T X�d-P�R ] V V=� P Y W & � $�S � &
p!P Y6] V T S g T f Y X�T W U Y6U�R h3X�T m�] T+P�V h d P�W Y Z ] T3b P�T f T a m-R U x+f T W U�R U�T k ] T+f R a V h T�&
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(а) (б ) (в )
nIY W &�� $ & �!U�V P�R U Y Z ] `�r;R a ^ T P Y U X�W-W T P�U Y P�T Z h T r+b T���{ h T f d�� R z S �=b T P \ f T h6Z W U�R Z h Y3U�T k V h6Z

U P Y�R ] ^ d a \ e Y [=z Z �+b T S Y U�T Z T V�b T a d k V ] Y V���{ h T f R �

l�f ]�R h T�]�R�b P�R h U Y h V;W U�T a x�W a T m�] `�V;XCR ] Y b d a \ e Y Y�b P�T f V a `�Z R U x�] V;] d m�] T�&CO�f V r W U Z Y U�V a x ] T W U Y���{
h T f�X�T m�] T;T k V ] x�b P�T W U�T�b T a d k Y U x�&N�!a \;� U�T ^ T;] d m�] T�Z ]�R k�R a V+b V P�V r U Y�T UqY W g T f ] `�g�h T T P�f Y ]�R Uo� 	�� 
 �-h
e V a T k Y W a V ] ] `�X;h T T P�f Y ]�R U�R X�� � � !+� z Y _ X�V ] \ [!��Y X�W \�Z�f Y�R b�R _ T ] V!� ± ² � ���+$ � z ^ f V �F :] V h T U�T P�T V�e V a T VCk Y W a T�&
p!T W a V!� U�T ^ T-] d m�] T+Z _ \ U x=b T=T k V P�V f Y6Z W V!S Y U `oh T T P�f Y ]�R UB�:YB!#W�b V P Z T ^ T-b T=b T W a V f ] Y r6Y3W i!T P X�Y P�T Z R U x
] T Z d [cS Y U�T Z d [cb T W a V f T Z R U�V a x ] T W U x6� P Y W &�� $�Z � &

O0T U a Y k Y V3T Uqh T f T Z�p!V R ] T�YoÃ Y a x S V P�U�R;Z���{ h T f V6S a Y _ h Y V6_ ]�R k V ] Y \�h T f R�] V6Z W V ^ f R;W T T U Z V U W U Z d [!U
S a Y _ h T X�d+P�R W b T a T m�V ] Y [#]�R=b a T W h T W U YNz�b T � U�T X�d3b T Y W h6U P�V d ^ T a x ] Y h T Z+Y ] T ^ f R=Z `�b T a ] \ V U W \3f T a x j�V z k V XoZ
b P�V f `!f d ��V XoR a ^ T P Y U X�V & �!T=b P Y6� U�T X�W R XCR-b P�T e V f d P�R=Z `�k Y W a V ] Y \+h T f R=P�R S T U�R V U+_ ]�R k Y U�V a x ] T+S `�W U P�V V &

�IP d f T V X�h T W U x=f R ] ] T ^ T-R a ^ T P Y U XCR�W T W U�R Z a \ V U=Z-g d f j�V X�W a d k�R V��+� � � � z R�Z�W P�V f ] V X2 A�+� �;� & ��R�b P�R h {
U Y h V-f R ] ] `�r�R a ^ T P Y U Xqb T h�R _ `�Z R V U6b P�R h U Y k V W h Y�U d3m�V-W R X�d [#W h T P�T W U x3P�R S T U `-z k U�T=Y�R a ^ T P Y U X�`oW-W T P {
U Y P�T Z h T r3Z f T a x=h P Y Z T rNz _ R b T a ] \ [!��V r;b a T W h T W U x�&

,�F�/=����J�KIv��N��� � ��vI��uIvI�I&� �T ] e V b U d R a x ] T6Z W V)� � � ' ��� (F5
$ 1 � � � � � �qb P�V f b T a R ^ R [!U�P�R _ S Y V ] Y V3Y W g T f {
] T ^ T+X�] T m�V W U Z R3U�T k V h�]�R3] V W h T a x h T6b T f X�] T m�V W U Z�z�b T W U P�T V ] Y V+U P Y�R ] ^ d a \ e Y r;]�R3� U Y g;b T f X�] T m�V W U Z R g�zNR
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_ R U�V XqT S ��V f Y ] V ] Y V3� W a Y \ ] Y V ��] V W h T a x h Y g3U P Y�R ] ^ d a \ e Y r3Z+T f ] T=e V a T V &
,�F ANF�/=����J�KIv��N�:� ��vI��uIvI�y� .�� ® t�s �����#vyH ����� �NH�§����I&NOy� U�T X#R a ^ T P Y U X�V6� $ � zC$ ( �CX�] T m�V W U Z T;U�T k V h

P�R _ S Y Z R V U W \+]�R3f Z V-h�R h;X�T m�] T+S T a V V-P�R Z ] `�V-k�R W U YNz�b P Y k V Xo]�R+P�R _ ] `�g6d P�T Z ] \ g3P�V h d P�W Y Y�T S `�k ] T+b P Y X�V {
] \ V U W \+P�R _ S Y V ] Y V-^ T P Y _ T ] U�R a x ] `�X�Y3Y6Z V P�U Y h�R a x ] `�X�Y3a Y ] Y \ X�Y3b T+T k V P�V f Yq� P Y W &�� � � & ¬!a ^ T P Y U XqU P Y�R ] ^ d {
a \ e Y Y�P�V h d P�W Y Z ] T�b P Y X�V ] \ V U W \;h�b T f k�R W U \ X!zNR6_ R U�V XQb P�T Y _ Z T f Y U W \31 � � � � � ��� T S ��V f Y ] V ] Y V �-b T a d k V ] ] `�g
b T f U P Y�R ] ^ d a \ e Y rN& nIV h d P�W Y \3b P�V h P�R �-R V U W \+b P Y6P�R _ S Y V ] Y Y6Z W V ^ T=X�] T m�V W U Z R-]�R+f T W U�R U�T k ] T=XCR a V ] x h Y V!k�R {
W U YNz�h T U�T P `�V=X�T m�] T6a V ^ h T6b P�T U P Y�R ] ^ d a Y P�T Z R U x+h�R h Y X�{ ] Y S d f x;f P d ^ Y Xcb P�T W U `�XcW b T W T S T X!&���R3b P�R h U Y h V
d f T S ] T-P�R _ S Y Z R U x+Z W V�X�] T m�V W U Z T+]�R-k�R W U Y;b T=U P Y6Y6b T+k V U `�P�V-U�T k h YN&

nIY W &�� � & n�R _ S Y V ] Y V-X�] T m�V W U Z R=U�T k V h6Z+R a ^ T P Y U X�V!U P Y�R ] ^ d a \ e Y Y�> n�R _ f V a \ r6Y6Z a R W U Z d r ?

�IW a Y+f T b d W U Y U x�z k U�T�k Y W a T�U�T k V h+Z�U P Y�R ] ^ d a \ e Y Y-Z W V ^ f R!S T a x j�V�b \ U YNz U�T!Z W V�X�] T m�V W U Z T-U�T k V h=X�T m�] T
P�R _ S Y U x=]�R=� a V X�V ] U�R P ] `�V-k�R W U Y6b T+U P Y6Y6b T=k V U `�P�V-U�T k h YN& �!V r W U Z Y U�V a x ] T�z ��� �o" ·
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nIV h d P�W Y Z ] `�rcR a ^ T P Y U XQU P Y�R ] ^ d a \ e Y Y > n�R _ f V a \ r�Y�Z a R W U Z d r ?;X�T m�] T�d W a T Z ] T�_ R b Y W R U x�W a V f d [!��Y X
T S P�R _ T X!&

�<� ��� &��IW a Y6k Y W a T+U�T k V h;� � | z U�T=b T W U P�T Y U x+U P Y�R ] ^ d a \ e Y [QY _�T f ] T ^ T=U P�V d ^ T a x ] Y h�R &
�<� � � & �!]�R k V z V W a Y3k Y W a T=U�T k V h3� � }�z U�T-b T W U P�T Y U x-U P Y�R ] ^ d a \ e Y [oY _!f Z d g=Y a Y+U P�V g+U P�V d ^ T a x ] Y h T Z�&
�<� ��� & �!]�R k V z V W a Y;k Y W a T+U�T k V h�� � ( z U�T+P�R _ S Y U x+X�] T m�V W U Z R=U�T k V h;]�R+f Z V�k�R W U Y;b T+k V U `�P�V-U�T k h YNz

P�V h d P�W Y Z ] T3b P Y X�V ] Y U x3R a ^ T P Y U X!z R-_ R U�V X�W h a V Y U x+U P Y�R ] ^ d a \ e Y YN&
�<� ��� &��!]�R k V z�V W a Y�k Y W a T3U�T k V h�� � $ � z�U�T3P�R _ S Y U x3X�] T m�V W U Z R3U�T k V h;]�R6f Z V-k�R W U Y�b T6U P Y;Y�����|

U�T k h YNz P�V h d P�W Y Z ] T3b P Y X�V ] Y U x3R a ^ T P Y U X!z R-_ R U�V X�W h a V Y U x+U P Y�R ] ^ d a \ e Y YN&
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