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��#$%&'()*+�%(,-$.'&/('�*.'0�1/�*�2)/�3/4(-(�)/�.'3��1/#'2.'5'+'+5�*.'0
1/�*�2)/�3/4(-(��&/($�6-+/2�)/�.'3'�'.3'0�3%)*7'&�$'2./(63/./2'�8/*.'0/�
)'+'�3-1*8'9./(6)'2-1:6'�&%+5/(6'� )*3*+'7/+�+/(625/�)/1('0/�%)'.5/+;


 / 9 2 ' # : 6 ' . / 2<

%4+'&/�8/+./2'�7*&)*2'��,2*8%((*2������������ !"


%4+'&/�8/+./2'�7*&)*2'��,2*8%((*2���������#$��"�

��������#� !"�"��%�&'(�
�*�(6)�3/6(-.*)./2'�'(6./$�:6'9/2'(6�&*24*+/./2'+'+5�='6*#./2';���/($�

6-+/2� &*..%=./2'� -:6-+� *�9-1� 9*�../+3/� >9/0)/� '(6./+5/+�  �+/(62'?;
@@��������#� !"
�������'��$ !"
�����%��)$*�"����
;<��	����;� !!";�
�A �$;

�(6$-�*�9-1�9*�../+3/7/�3/(6'+/�1/�3%4/+'#3./2+'+5�7%)/../2'��-./2+'+5�('+8�
./+'(6'��-./25/�9*�0'./7'5/+�/(*('0� )/./$./2B�3%4/+'#3./2� )-2./2'<�-./2+'+5� )-#'.'�
(6'��6/2/&/)�,2'+(','�1/�9*�../+'(6�)/23*5�'B�='6*#�)/00*2./(6�-:6-+�&*+()2-&('*+

3/)%2'/../2�� -./25/� 9*�0'./7'5/+� )/./$./2�� /8#/..'&� 1/� &/3:6'.'&./2'B� -#/)3/./2<
-./2+'+5� )-2./2'�� ('+8./+'(6'�� )-#'.'(6'�� '(6./(6� ,2'+(','� 1/� 9*�../+'(6� )/23*9./2'�
/8#/..'&� 1/� &/3:6'.'&./2'B� )%4+*.*5'&� ='6*#./2<� :6*21/+'� (*�0'(6� (%4./2'� ='6*#./2'�
(-$3/6(-.*)./25/� 1/� ':6/&&/� '(6.*1� $%2'(6� (%4./2'� ='6*#./2'�� 9*++'� 9/0)/� '(6./(6
$*�.'3./2'� ='6*#./2'�� 9-2-9� 0%3� 1/� )%4+'&�3/6(-.*)./2� '(6./$� :6'9/2'(6� (%4./2'

='6*#./2'�� 5*�(6)� 1/� 5*�(6)� 3/6(-.*)./2'5/� (*1-9.'&� $'./+� '(6.*1� $%2'(6� (%4./2'
='6*#./2'�� 5*�(6).'� 0/2'3� )/00*2� 3/6(-.*)./2'� '(6./$� :6'9/2'(6� (%4./2'� ='6*#./2'�
&*.$/(/�3/6(-.*)./2'�)/00*2./(6�(%4./2'�='6*#./2'��$-�='6*#./2+'+5�)-#'.'(6'��'(6./(6
,2'+(',./2'��/8#/..'&�1/�&/3:6'.'&./2'�6/9'7/�$/)/8('.�3/�.-3*)�$%2'.5/+;

�/#&-2� *�9-1� 9*�../+3/� &/($�6-+/2� &*..%='� )/./$/./2'� -:6-+�3*�.=/../+5/+

$*�.'$��-+7/+�(6-�(*6/7/�8/*.'0/)�0-2')/0*)5/+�3-)/4/(('(./2�6/3�8*07/./+'(6./2'
3-3&'+;

����� +,-.++/0.11.21,./ C��	�����+/(62'0*)�3/)$//�/&('0/7*2.'&

&*3,/+'0/('��*(6� )/62'2'0/)'�� !!"�0;
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�-+0*�3'90*('7/�(*�+55'�0'../27/�/3/.5/�*(6'2'.5/+�)/7$'2./2�+/)'=/('7/
5*�(6)� 1/� ,/22/+7/+'� 9/0)/� '(6./(6� &*24*+/./2'+'+5� )%4+'&� ='6*#./+'(6
7/2/=/('��=-3./7/+�9*�.�3%6+/)'+'+5�3%4/+'#/)('0/./+'(6'�(%#'./2.'�7/2/=/7/
0/4(6'./+7';��%4/+'#/)('0/./(65/+�)%2'�(6'.'(6�=/2/0*+'+'+5�(/.3*5�'�&%(&'+
*2)7'��9*2/3*.+'� %.%&)2� )*&'�0*27/3'7/�6-(6('#./+)'2'(6� =*2'0�%)'.7';��*.
1/�,/22/+7/� ':6&'�9'(3�/�#*./2'+'�9/0)/� '(6./(6�� 5*�(6)+'� )-2.'� 9'(3./25/
/=2/)'(6�-:6-+�&*+1%0%2./2�� (-0/&./2+'�&%('(6�-:6-+�%.%&)2�/22/./2� '(6./$
:6'9/2'.7'�1/� '(6./$�:6'9/2'(65/� =*2'0�%)'.7';

�/22/+7/� (*�0'(6� =/2/0*+./2'� )*�.'9� &*+1%0%2./(6)'2'.7';� �-+7/� /(*(/+
*(3/�&*+1%0%2�.'+'0/./2'�'(6./)'.3*97/;��/2:6/�(-$3/6(-.*)./2'+'+5�E!F
5/�0/9'+'�3%4/+'#/)('0/./(65/+�.'+'0/./27/�9/0)/�'(6./+/7';��/2:6/�)-27/5'
6/01*+./2+'+5� ':6/&./2'5/� '(6.*1�$%2'(6�)*�.'9�3%4/+'#/)('0/./(6)'2'.7';

�#-9/1'0�:6*21/�3*.�0*5�'+'�'(6./$�:6'9/2'(6�-:6-+���G��
')/+���%�
�/1/.�.'+'0/./2'�3/1=-7;��+7/�#/3*+/1'0�9*#*+�1/�/1)*&./1./2��(%,/2/)*2./2
'(6./)'./7';

�02'3� &*24*+/./27/� (-0/&7/+� 0*5�� /=2/)'$� *.'(6+'+5� (*1-9� -(-.'7/+
8*07/./+'./7'��'&&'./3:6'�4*3/(60*7/+�0*5��5'72*.'#�-(-.'7/�/=2/)'$�*.'+/7';


%2'+'� &*+(%21/)('0/./(6� -:6-+� -#.-&('#� '(6.*1:6'� 9/2/3/�9/2(6'
/0./+/7'5/+�(6+%&.'�$/2/$/+./2��)%2'+'�9*.7'9�%)�5*�(6)�1/�0*5�7/+�)*#/./(6
3/(6'+/./2'� '(6./)'./7';


%4+'&�4*3/(60*7/+�9-2')'.5/+�3*.�*#-9/('+'�'(6./$�:6'9/2'(6�$*2/('7/
&/))/�*�#5/2'(6./2�2*�0�$%27';��+7/�$.*-)/+&��)%5'23*+��9-2')&':6��1/&--3�
5*2'#*+)/.� 9*#*+� &/$'� -(&-+/./2� 3'97*2'� &*�,/0'(6'� $'./+� $'25/.'&7/
&*+()2-&('0/�0/2/)-1:6'�)/(6&'.*)./2�8/*.'0/)'�%1/#'5/�&':6'&�1/�*�2)/�&*2�
4*+/./2�-:6-+�3*�.=/../+5/+�3%4/+'#/)('0/./(65/+�.'+'0/./2�0/2/)'.7';

�*.$/(/�1/�,/#/+7/.'&�3/6(-.*)./2'+'�'(6./$�:6'9/2'(6�(*6/('+'+5�)%4+'&
='6*#./+'(6'� &%(&'+� 2'1*=./+7';� �*�(6)+'� (-0/&7/+� /=2/)'(6� 1/� ./63./(6
=/2/0*+./2'� 3%4/+'#/)('0/./(65/+� 6/37/� 0/+5'� &*+()2-&('0/.'� 5*�(6)
3/07/./(6� 3/(6'+/./2'�� &-))%2./2�� 1/&--3�/2/./(6)'25':6./2�� -#.-&('#
'(6.*1:6'� (6,2'(./2+'+5� )-2'�1/� (*+'�&*�,/07';��*.$/(/�� (*('(&/�� (/27%.&/�
:6-:61/2/� '(6./$� :6'9/2'(6� -:6-+�3%4/+'#/)('0/./(65/+� .'+'0/./2� '(6./$
:6'9/2'(65/� =*2'0�%)'.7';

�*�(6)�1/�,/22/+7/+'�9/0)/�'(6./(6�&*24*+/./2'+'+5�-(&-+/./2'�9-0'7/5'
)/./$./25/� =/1*$�$%2'(6'�&%2/&<

� 0-9*2'�-+-37*2.'&�1/�3/6(-.*)5/�('8/).'� '(6.*1�$%2'(6B
� )/00*2�3/6(-.*)�:6'9'(6'+'+5�3/&('3/.�7/2/=/('+'� )/�3'+./(6B
� 3/6(-.*)5/�(/.$'0�)/�('2'+'�0*�9*)'(6B
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� -(&-+/+'+5�&*3,/&).'5'�� 0%+5'..'5'��3-()/6&/3.'&��3/6(-.*)� $'./+
&*+)/&).*1:6'�9'(3./25/�(/+')/2� '(6.*1�$%2'(6+'+5�9-./0./(6)'2'.5/+.'5'B

� '(6:6'�(6/4(�>,%2(*+/.?�-:6-+�4/18('#.'5'B
� 7%)/../2+'�/$/7'0.'5'��'(6*+:6.'.'5'��$*5�./+'(6�3-()/6&/3.'5'��7%8')(')

9'(3./2+'+5� 0*�9.'5'�� +'($/)/+� /2#*+.'5'�� *77'0� &*+()2-&('0/� 1/� -+7/
'(6./(6+'+5�*(*+.'5';

�/=/2/7'5/+�'(6'5/�9/2/$�$/2:6/�)%4+*.*5'&�='6*#./2�9-0'7/5'�5-2-6./25/
/=2/)'./7'<�)%4+*.*5'&�6/2/&/)./+-1:6'B�3%4/+'&�'(6.*1�$%2'(6�-:6-+��'(('9.'&
$'./+�'(6.*1�$%2'(6�-:6-+�1/�3/4(-(�)%4+*.*5'&�'(6.*1+'�/3/.5/�*(6'2'(6
-:6-+� >3*.+'� (*�0'(6� 1/� 9*+('#./+)'2'(6�� ':6&'� /�#*./2'+'� /=2/)'$� *.'(6�
':6/&./25/�'(6.*1�$%2'(6��5*�(6)+'�(-0/&7/+�/=2/)'(6�1/�6*&/#*?;

�(&-+/7/+�8*07/./+'(67/+�/(*('0�0/&-+'0�3/9(/7���3/6(-.*)5/�'(6.*1
$%2'(6;��(6.*1�$%2'(6�7%$��4*3/(60*+'+5�(6/&.'��4-(-('0/)./2'�0*&'�6*./)'+'
*�#5/2'(6'5/�/0)'./7';��(6.*1�$%2'(6�'(6:6'�9-2'.3/�3%4/+'#3./2'7/�/3/.5/
*(6'2'./7';

�&&')/�7%)/.�>#1%+*?�+'+5�%+5�*77'0�6/2/&/).'�-./+3/('�&'+%3/)'&�=-8).'&+'
)/(6&'.�%)/7';�	6-+7/0�=-8).'&./2�0'5�'+7'('�%(/�&'+%3/)'&�#/+='2+'�)/(6&'.�%)/7';
�%3/&��3%4/+'#3��� $-� $%2'.5/+� &-:6� )/�('2'� *()'7/� &%2/&.'� 6/2/&/)+'
$/=/2-1:6'�(-+�'0�&'+%3/)'&�#/+='2�7%3/&7'2;��*6./5/+�3/(6'+/+'�3%4/+'#3
7%0'(6�3-3&'+��/33*�4*6./5/+�3%4/+'#3�3/(6'+/�$*�./�*.3/07';

�/1=-7� 3/(6'+/./2� &*+()2-&('0/('+'� )/&*3'../(6)'2'(6� 1/� 0/+5'
&*+()2-&('0/./2� 0/2/)'(6� 0*�.'� $'./+� 5*�(6)+'� 9/0)/� '(6./(6� &*24*+/./2'+'+5
=/2/0*+./2'+'�3%4/+'#/)('0/./(6� '3&*+'0/)'�,/07*�$*�./7';��%4/+'#/)('0/��
'(6./$� :6'9/2'(6� =/2/0*+./2'7/5'� '(6:6'./2+'+5� 9*�.�3%6+/)'+'� 9'(3/+� 0*&'
)*�./.'5':6/�3/(6'+/��/,,/2/)�1/�3%4/+'#3./2�$'./+�/.3/(6)'2'(6�*29/.'�3%6+/)
-+-37*2.'5'+'� *(6'2'(6+'+5� -(-../2'7/+� $'2';� �'2� 0*&'� $'2� +%:6/�3/(6'+/�
/,,/2/)./2�0*&'�/52%5/)./2+'�*�2+/)'$�3%4/+'#/)('0/�/3/.5/�*(6'2'./7';

�,,/2/)�3/�.-3�*,%2/)('0/+'�$/=/2-1:6'�/($*$�0*&'�3*(./3/��/52%5/)
%(/� )-2.'� 9-2'.3/� 1/� /,,/2/)./2+'+5� 0'5�'+7'('� $*�.'$�� 3-=/((/3� 6*.7/
(/3/2/.'� '(6./(6�-:6-+�3*�.=/../+5/+;

�'2�+%:6/�3/(6'+/�1/�/52%5/)./2�6/2/&/)./+)'2-1:6'�9-2'.3/./2�*29/.'
*�#/2*�$'2'&)'2'.'$�4*3/(60*�1/�3/6(-.*)5/�)%4+*.*5'&�2%='3./25/�/+'9�2'*0/
9'.5/+� 6*.7/� $'2*2� )%4+*.*5'&� &%)3/�&%).'&7/� '(6.*1� $%2'.'(6'� +/)'=/('7/
3%4/+'#/)('0/./(65/+�.'+'0/�*9'3'�1-=-75/�&%./7';

�%4/+'#/)('0/./(65/+�.'+'0/�$*2�>/=2/)'.5/+?�'(6./$�:6'9/2'(6�3/07*+'7/
+/8/9/)�3%6+/)�-+-37*2.'5'+'�*(6'2/7'��$/.&'�)/00*2�3/6(-.*)�('8/)'+'�6/3
0/4(6'./07'�� -+'+5� )/++/24'+'� )-(6'2/7'�� '(6./$� :6'9/2'(67/� %+5� 0/4(6'
>3/9$-.?� )%4+*.*5'&�*9'3�6*('.�9'./7'�� '(6:6'�&-:6'�1/�-(&-+/./2� =*0./�
(6-1'+'� 0/4(6'./(65/� '3&*+� $%2/7';� 	6-+5/� 9/2/3/0� 9'(3/+� 0*&'� )*�./
3%4/+'#/)('0/./(65/+�.'+'0/7/�6/3�9*�.�3%6+/)'+'+5�-.-(6'�$*�./7'��'+(*+
)%4+*.*5'&�=/2/0*+7/�9/)+/(6/7';��(6$-�(/$/$./25/�&*�2/�'(6./$�:6'9/2'(6+'
/1)*3/)./(6)'2'(6�� 3%4/+'#/)('0/./(65/+� .'+'0/./27/� 3/6(-.*)� '(6./$
:6'9/2'(6+'+5�*.'0�1/�(*�+55'�$*(9':6'+'� )/(6&'.�%)/7';
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�1)*3/)./(6)'2'(6� '(6./$� :6'9/2'(6� =/2/0*+./2'7/� '+(*++'+5� $%1*(')/
'(6)'2*&'('#��/33*�-+'+5�+/#*2/)'�*()'7/�*.'$�$*2'(6�'3&*+'0/)'+'�$%2/7';��(6./$
:6'9/2'(6+'�/1)*3/)./(6)'2'(6�)%4+'&/+'+5�-#*9�2'1*=./+'$�$*2'(6�+/)'=/('7'2;

�1)*3/)./2� 0*&'� /1)*3/)�3/(6'+/./2� '(6� ('&.'+'+5� $/2:6/� '(6:6'� 1/
0*27/3:6'�6/2/&/)./2'+'�=-3./7/+��$-�6/2/&/)./2�$*(69/2-1'+'�6/3�3-()/9'.
/3/.5/�*(6'2/7';

I6-:61/2/�)-5'(6�3/(6'+/./2'��(*('(&/�'(6./$�:6'9/2'(6�/52%5/)'��&*).%)+'
(6/&../+)'2'(6�3/(6'+/./2'� 3-2/&&/$�� 0/2'3� /1)*3/)� 2%='3'7/� '(6.*1:6'
3/(6'+/./2�5-2-6'5/�3'(*.�$*�./�*./7';��%4/+'#/)('0/./(6)'2'.5/+�.'+'0/./25/
%(/�(-$3/6(-.*)./25/��':6/&./25/��)%2'5/�'(6.*1�$%2'(6�.'+'0/./2'��*#-9/1'0
3*.�0*5�'�1/�&*.$/(/�'(6./$�:6'9/2'(6�.'+'0/./2'�3'(*.�$*�./�*./7';

�(&-+/� '(6./$� :6'9/2'(6� #/1*7./2'� 0*&'� .*0'6/./(6� )/(6&'.*)./2'� *�#
3/6(-.*)'+'�3/2&/./07'�1/�9'(9/2)'2'.5/+�&*�2'+'(67/�-+'+5�,/(,*2)'�6/37/
0*2.'5�'5/� 0*#/7';� 	*$'9� '))'8*9� 3/(6'+/./2'7/� 5*�(6)+'� 9/0)/� '(6./(6
3/(6'+/./2'�3/2&/('+'+5�$'2'+:6'�6/28'��J��$*�.5/+;��*.5/+�6/28�1/�(*+./2
3/(6'+/�+*3'�6/37/�%+5�/(*('0�&*�2(/)&':6'+'� '8*7/�%)5/+;

�/(/./+��9-0'7/5'�3/(6'+/./2�3/2&/('�-(6$-�3/�+*+'�$'.7'2/7'<
KLMN���9*2/3*.� )%2'('+'�3%4/+'&� (6'.'(6�-+'1%2(/.�/52%5/)'�����

3*7%2+'#/)('0/./(6)'2'.5/+B�KOP���-#.-&('#�'(6.*1:6'��(6*4.'�&':6'&�3*.
)%2'('+'�(6'.'(6�9-2'.3/('B�KOQ���7/12'0�'(6.*1:6'��9*�0�)%2'('+'�3%4/+'&
(6'.'(6�9-2'.3/('B�KRSO���%.%&)2�0*27/3'7/�:6*�:69/+'�6-(6('#./+)'2'(6
/,,/2/)'��KTU���5'72/1.'&�(6,'5�>9/.'+�0*5�+'?�&%('(6�3/(6'+/('��KSV��
':6/&&/� '(6.*1�$%2'(6�-:6-+�-+'1%2(/.�(6./3./(6�3/(6'+/(';

�/)*2�3/(6'+/./2�3/2&/('7/�6/28�$%.5'./2�0*+'7/�(*+./2�9/)+/(6/7'<
MQ�H!�����-+-37*2.'5'�(*/)'5/�H!�$*(6�9*2/3*.+'�6-(6('#./+)'2'(6

$*&('B�3*7%2+'#/)('0/./(6)'2'.5/+�WW��H! � �H!� &5� 9-11/).'� 0/(('� :6*��
3':6.'� 0-&� &*�)/25':6B� XYP�H!! � H!!� &5� 0-&� &*�)/2'(6� /0./+/7'5/+
7%1*25/�*�2+/)'(65/�3*(./+5/+�.%$0*7&/B�WWU���5'72*0-2')3/.'�&*�)/2'(6
1/� )-(6'2'(6�3/07*+:6/('B� VOT��!!!��� -#.-&('#� '(6.*1:6'�� 9*2/3*.
)%2'('+'�(6'.'(6�&*+1%0%2�/52%5/)'B�NW� �  !���2%(60*)&/�7'/3%)2'�  ! 33
.'�>1*.:6*&?B�PSUT�D H���7'/3%)2'�D H�33�$/2/$/+.'�-#.-&('#�'(6.*1:6'�
:6*�&3/5/�)-(6'2-1:6'�)*'8/7/5'�5*2'#*+)/.�(6+%&.'�(%+)2'8-5/B�WV� ���
(-0/&�&%(-1:6'�/22/B�UT��ZH���('.'+72�6/=3'�ZH�.')25/�)%+5�5'72/1.'&�(6,2'(;

�02'3�'+7%&(./2�'4)'2*:6'�8/3'.'0/('+'+5�$*(6�6/28'+'�*�#�':6'5/�*./7'<
OLQ�D����	&2',+'&���('&�1/��/12-(6'+./2+'+5�:6-:61/2/�*�2/(6�/1)*�

3/)'B�RXYS����%.%+':6�1/�*7'+./2+'+5�3/2&/#./(65/+�)-)-+�$%2-1:6'
5%+%2/)*2'B�OOX� ���	'+')('+��	'7*2*1�1/��/12-(6'+./2+'+5�(-$3/6(-.*)
&-07'2'(6� ,%:6'B� �[[T � 	6%88%2� ('()%3/('7/5'� +/3� 6/1*.'� 6/1*
(*1')&':6'B�K[� �X !!����/5*(6'� &*+()2-&('0/('� $*�0':6/�7'/3%)2'�  !!
33�2%(60*)&/.'��5*�(6)�3/07/./(6�-:6-+�1*.:6*&;
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 �H;;;;E F7/+�*2)3/(.'5'�&%2/&;

����*��
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y� �#/)3/�)-2'�
<�0*&'�;�+'+5�)/1('0/�
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�$7$6#�$4�9$&'7$�<5�9*�7���<='<6�6�*$6�7�<5�9$&'�&�6$�"�

LIHBJ�23-D.KK�%�� $='�P

��9/)*2� ��!� �� H� ��Z�  �!�  �H� D��H� E�!� H�!� Z�D� \�!� �!�!� � �H�

 �9/)*2� ��� � ��E� ��\�  � E�  �\� D�HH� E�H� H�Z� "��� A�!� ��� � �

����*��

�'!�" �47$� 9$&'7$�<5�9*�7���<='<6�6�*$6�7�<5�9$&'�&�6$�"�

LIHBJ�23//.KK�%�� $='�P

��9/)*2� \� �!� � �H� �Z�  !�  H� D��H� E!� H!� ZD� \!�

 �9/)*2� A� ��� � �E� �\�   �E�  \� DH�H� EH� HZ� "�� �

 
����*��

�&$68��6�!7!49��#"$)�9!77��6$6)� 9!86$4�4���&�94$='7��$

Elektrodvi-
gatel turi 

Nominal 
quvvati 
N , kW 

Nominal-
aylanish 

chastotasi 

n , min
–1

 

Elektrodvigatel 
turi 

Nominal 
quvvati 
N, kW 

Nominal 
aylanish 

chastotasi 
n, min–1 

1 2 3 4 5 6 

Sinxron chastotasi n=3000 min –1 Sinxron chastotasi n=1000 min –1 

4������ 0,75 2840 �����	�
 0,75 915 

�������
 1,10 2810 �����	�
 1,10 920 

�������
 1,50 2850 ����	�
 1,50 935 

�������
 2,20 2850 ������	�
 2,20 950 

�������
 3,00 2840 �������	�
 3,00 955 

�������
 4,00 2880 �������	�
 4,00 950 

�������
 5,50 2880 ������	�
 5,50 965 

��������
 7,50 2900 ������	�
 7,50 870 

��������
 11,00 2900 ���	���	�
 11,00 975 

���	���
 15,00 2940 ���	��	�
 15,00 975 

���	����
 18,50 2940 ������	�
 18,50 975 

��������
 22,00 2960 ������	�
 22,00 980 

��������
 30,00 2960 ������	�
 30,00 980 

www.ziyouz.com kutubxonasi



E�

7�����

1 2 3 4 5 6 

Sinxron chastotasi n=1500 min –1 Sinxron chastotasi n=750 min –1 

�������
 0,75 1390 ������
 0,75 700 

�������
 1,10 1420 ������
 1,10 700 

�������
 1,50 1415 ��������
 1,50 700 

������
 2,20 1425 ���������
 2,20 700 

�������
 3,00 1435 ���������
 3,00 700 

�������
 4,00 1430 ��������
 4,00 720 

��������
 5,50 1455 ��������
 5,50 720 

��������
 7,50 1455 ���	����
 7,50 730 

��������
 11,00 1460 ���	����
 11,00 730 

���	����
 15,00 1465 ��������
 15,00 730 

���	����
 18,50 1465 ��������
 18,50 730 

��������
 22,00 1470 ��������
 22,00 735 

��������
 30,00 1470 ��������
 30,00 735 

����������	������

�; �/(6'+/+'+5�0-2')3/('�7%$�+'3/5/�/0)'./7'e

 ; �77'0�0-2')3/�9/+7/0�9'(3./27/+� )-#'.5/+e

D; �-2')3/+'�&'+%3/)'&�6'(*$./(6�7%5/+7/�+'3/� )-(6-+'./7'e

E; �'+%3/)'&� 6'(*$./(6�� 0-2')3/+'� 6'(*$./(6+'+5� +%:6/+:6'� $*(9':6'
6'(*$./+/7'e

H; �-2')3/� &'+%3/)'&� (4%3/� /(*('7/� *�#/2*� $*5�./+5/+� 9/0('� #1%+*./27/+
)/(6&'.� )*,5/+e

Z; �/.�1/�*�9�&'+%3/)'&�(4%3/�$*�0':6/�9/+7/0�$%.5'./+/7'e

"; �*�#5�/.3/(�#1%+*�&'+%3/)'&� (4%3/�$*�0':6/�9/+7/0�$%.5'./+/7'e

\; �%)/.� $'./+� 1/.+'+5� 9*�#5�/.3/(� $*5�./+'(6'� &'+%3/)'&� (4%3/� $*�0':6/
9/+7/0�$%.5'./+/7'e

A; �/(('� )/(3/.'�-#/)3/�&'+%3/)'&� (4%3/�$*�0':6/�9/+7/0�$%.5'./+/7'e

�!; 	'2,/+'(6�,*7(6',+'5'+'+5�2/7'/.�&*�2'+'(67/5'�&'+%3/)'&�(4%3/�$*�0':6/
9/+7/0�$%.5'./+/7'e

��; �-2')3/�0%)/&.*1:6'�1/.'+'+5�)/./$�%)'.5/+�9-11/)'�9/0('�'8*7/�$'./+�/+'9�
./+/7'e

� ; �-2')3/�%.%&)2*71'5/)%.'+'+5�)/./$�%)'.5/+�/0./+'(6./2�:6/()*)/('�9/0('�'8*7/
$'./+�/+'9./+/7'e
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I6*21/�3*../2'� 5*�(6)� &*3$'+/)./2'5/� )%3'20*�.�� /1)*3*$'.� 1/� (-1
)2/+(,*2)'�*29/.'�)/(6'./7';�%(,-$.'&/3'#7/�/(*(/+�/1)*3*$'.�)2/+(,*2)'7/
)/(6'./7';

�*.� )/(6'(6+'+5� $-� -(-.'� �H!� !!� &3�3/(*8/� -:6-+� %+5� )%=/3.'('
6'(*$./+/7';��*.� )%#� )/(6'$� &%.'+/7'�� /1)*3*$'.+'+5� *�2)/:6/� )%#.'5'� H!
&3@(*/)+'�)/(6&'.�%)/7';��*.�)/(6'(6�-:6-+�)-2.'�0-&�&*�)/2'(6�'3&*+'0/)'5/
%5/� $*�.5/+� /1)*3*$'../27/+� 8*07/./+'./7';� �-+'+5� -:6-+� -./2+'� $*2)'
3/4(-(�2/1'(67/�&*�)/2'./7'��/.*6'7/�6*../27/�9-0*(6�1/�0*35�'27/+�/(2/(6
-:6-+�$2%#%+)�$'./+�0*,'./7';�  �2/(37/�UMz�ZD�2-(-3.'�/1)*3*$'.�0/�+'
3*.� )/(6'(6�3/(6'+/('� /&(� %))'2'.5/+;� �+'+5� 0-&� &*�)/2'(6� 9*$'.'0/)'� D
)*++/5/�)%+5;��(6$-�3/(6'+/7/��!�� �$*(6�(6*4.'�0'2'&�3*.�0*&'�H!�
Z!�$*(6�(6*4.'�&':6'&�3*../2+'�)/(6'(6�3-3&'+;

�33*�3/4(-(�='6*#./+3/5/+�3/(6'+/./27/�3*.�)/(6'.5/+7/�-+'+5�0-&
)/(6'(6� 9*$'.'0/)'7/+� )*�./� 8*07/./+'.3/07'� 6/37/� :6*21/� 3*.� )%2'('
(6'&/()./+'(6'�3-3&'+��(6-+'+5�-:6-+�*4'25'�0'../27/�3*.�)/(6'(6�-:6-+
3/4(-(� ='6*#./+5/+�3/(6'+/./2� '(6./$�:6'9/2'.5/+;

���	����
�<4�4��9��$&'�(�%$7$ �9$�0�9�66��%��7)�6�*�7�9�&'$&'�*�&'$6�&$�

G-3./7/+��')'(6'�1/��7%((/�3/(6'+/(*#.'&�#/1*7./2'+'+5�NNz�""Z�
NNz�""Z����7��D�\  ���7��D�\H"�2-(-3.'�Z�)�0-&�&*�)/2'(6�9-11/)'5/
%5/�$*�.5/+�3*.�)/(6-1:6'�0/2'3�,2')(%,./2'�3'(*.�$*�./�*./7'�>  �2/(3?;
�-�3/(6'+/./2+'+5�-#-+.'5'�\�3�1/�%+'� �H�3;

�(6$-�3/(6'+/./27/��"� )/5/:6/� (6*4.'� 0'2'&� 1/�Z!�"H� (6*4.'� &':6'&
3*../2+'� )/(6'(6� 3-3&'+;� 
/(6'(6� 1/9)'7/� 3*.� $*5�./+/7'�� (6-� $'./+
)2/13/)'#35/�:6%&�9*�0'./7';
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I6*21/�3*../2'�0/2'3�,2')(%,./25/�3/4(-(�3/07*+���%()/&/7/7/+�0*&'
%+5/(65/+�)2/,./2�0*27/3'7/�3/(6'+/�&-#*1'+'+5�0*+�0*&'�*29/�)*3*+'7/5'
%(6'&:6/�*29/.'�*2)'./7';

���	����
�#!&&���"9� $)�$&'�5�"�#$6$6)� $89$&�&7�&')�6

*�7�9�&'<"='$� ��$*�>�$9&!>$�


/00*2./+5/+�5*�(6)�6/3�)%3'20*�.�0*&'�/1)*3*$'.�)2/+(,*2)'�0*27/3'7/
)/(6'./7';� 
%3'20*�.� )2/+(,*2)'7/� 5*�(6)� 3/4(-(� 1/5*+�2%82'=%2/)*2./27/
)/(6'./7';

�/5*++'+5�':6&/2'�9'(3'�3/4(-(�2-4./+5/+�*9�)-+-&/�$'./+�9*,./+5/+�
':6&/2'7/+� (*1')'./7';� �-+7/0� 1/5*+./25/� (/+')/2� '(6.*1� $%2'(6� *(*+;
�/5*++'+5� ':6'5/� 5*�(6)� '.'(6� -:6-+�3/4(-(� 3%)/..� )*�('+� >$/.&/?� 1/
'.5/&./2�� /02'3./2'7/� 0*5�*:6� ,/+=/2/� 1/� *�2'+7'9� >()%../=?./2� *�2+/)'.5/+;
�(6$-�1/5*+./27/�(*1')'.5/+�5*�(6)�$-)-+��+'3)/./+5/+�0*&'�:6*2/&./+5/+
&*�2'+'(67/� )/(6'./7';� �*�(6)7/+� )/(69/2'� -(6$-� 1/5*+./27/� 7-7./+5/+
3/6(-.*)./2��&*.$/(/��5*�(6)�&*+(%21/./2'��*#-9/1'0�0*5�./2�)/(6'./7';

�*�(6)�1/�5*�(6)�3/6(-.*)./2'� )/(6'.5/+7/�)/$''0�(6/3*../)'(65/�&/))/
%�)'$*2�$%2'./7';��-+'+5�-:6-+�1/5*+�-()'7/�(6/3*../)'(6�9*,9*9�>.0-&?./2'
9-2'.5/+;� �/5*++'� (*1')'(6� -:6-+� (*1')'(6� /52%5/)'� *�2+/)'./7';� �+'+5
)/2&'$'5/�82%*+7/�'(6.*1:6'�&*3,2%((*2��71'5/)%.��&*+7%+(/)*2��$-5�./)-1:6'
1/� 1%+)'./)*2� &'2/7';� �%+)'./)*2� 6/1*+'� $-5�./)-1:6'� '(('9.'&� /.3/(6'+'(6
0-#/('�*29/.'�1/5*+�':6'7/�('2&-./)('0/./07';

 E�2/(37/� (*1')'.5/+� 5*�(6)+'� 1/5*+�2%82'=%2/)*2� ':6'7/� =*0./(6)'2'(6
(4%3/('� &*�2(/)'.5/+;� 
*�2)� *�9.'� 1/5*+5/� �!�� � )*++/� (*1')'.5/+� 5*�(6)
*2)'./7';

���	�������"$9$7)�6�)��&'96$� "�)�6.�!@�$?!��9��

$='$#�� ?� 7�&'9$�$&'�&8!*�&$�
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�/5*+�2%82'=%2/)*2./2� ,*.'-2%)/+�� ,*.'()%2*.� 0*&'� (6'(6/� ,/4)/� $'./+
'#*./)('0/./+/7';��#*./)('0/�9/)./3'+'+5�9/.'+.'5'�� !� !!�33�+'� )/(6&'.
%)/7';�%82'=%2/)*2.'�)%3'20*�.�,*0%#7./2'�1/5*+�2%82'=%2/)*2./2�)'#'3'+'�)/(6&'.
%)/7';� �/5*+./27/+� $'2'7/� ':6&'� 0*+-1� 71'5/)%.'� $'./+� &-:6.'� (*1')'(6
9-2'.3/('�1/�$*(69/�(*1')5':6�9'(3./2'�*�2+/)'./7';��7/)7/��$-+7/0�1/5*+
*�2)/7/� =*0./(6/7';

	*1')'(6� /5%+)'� >82%*+?� 1/5*+7/+� 1/5*+5/� %5'.-1:6/+� (6./+5� *29/.'
-#/)'./7';�	6-�$'./+�,*0%#77/5'�$/2:6/�1/5*+�2%82'=%2/)*2�$'25'+/�1/5*+5/
*�2+/)'.5/+�(*1')'(6�/52%5/)'�0*27/3'7/�(*1')'./7';�	6-+7/0�,*0%#7�$'27/+'5/
E!!�)�5*�(6)+'�)/(6'(6�9*$'.'0/)'5/�%5/;��/5*+./27/5'�6/2*2/)+'�&%2/&.'�7/�
2/=/7/�*�#5/2)'2'(6�'3&*+'0/)'�3/1=-7;

�%�0*2'0�0-&./+5/+7/�(*1')'(6�/52%5/)'+'�Z�"�(-)&/�-#.-&('#�'(6./)5/+�
7/��)/(69/2'7/5'�6/2*2/)� H`I�$*�.5/+7/�(*1')'.5/+�5*�(6)�*2)'.5/+�1/5*+�
./27/�6/2*2/)����`I�+'�)/(6&'.�%)/7';

�*�(6)�('8/)'+'�(/9./5/+�6*.7/�&/))/�3/(*8/7/�=*0./(65/+�9/0)/�'(6./(6
&*24*+/./2'5/:6/� )/(6'$� &%.'(67/�� )%3'20*�.� 3/1=-7� $*�.5/+� 6*../27/�
(*1')5':6.'�,*0%#7./2�&/))/�2*.�*�0+/07';


%3'20*�.� $*�.3/5/+7/� %(/� �H!� !!� &3�3/(*8/5/� 5*�(6)� )/(6'$
&%.'(67/�2%82'=%2/)*2.'�/1)*3*$'.� )2/+(,*2)'7/+�8*07/./+'./7';

'1*=./+5/+� 7/1./)./27/�� =-3./7/+��&2/'+/+'+5� �7%((/� /1)*0'5�'(6
#/1*7'7/�/1)*2%82'=%2/)*2./2�'(6./$�:6'9/2'./7';���#$%&'()*+7/�z{X�NNz�
�ZEP� 2-(-3.'� (-72*1:6'� 1/� $'2� *�9.'�SMz�\ Z� 2-(-3.'� 0/2'3� ,2')(%,./2
&%+5� )/29/.5/+;

�./27/�(*1')'.5/+�5*�(6)�'.5/&./25/�*('.5/+�6*.7/�)/(6'./7';��-+'+5�-:6-+
0/2'3�,2')(%,�&-#*1'+'+5�(6'8)'7/�*�+)/�*(*+�7%3*+)/=�9'.'+/7'5/+�9-1-2
3/6&/3./+5/+;��-#./)'.5/+�5*�(6)�,*.5/�)/(6./+5/+�0*5�*:6�2%(60*)&/./27/
(6)/$%.�&*�2'+'(67/�)/4./+5/+�6*.7/�)/(6'./7';

�2')(%,+'+5�0-&�&*�)/2'(6�9*$'.'0/)'�H�);��-#*1'�0/4.')�3%)/..'�0*,'(6)'�
2'.5/+� 8-25*+�$*�.'$�� '&&'� &/2&/(7/+� '$*2/);�
/(69'� )*3*+7/+�70-2/.7/+
)/00*2./+5/+� .'()./2� $'./+� 9*,./+5/+��3',*2� 0*&'� ,%+*,./()� $'./+� '#*./�
)('0/./+5/+;��:6&'�)*3*+'�0*5�*:6�)/4)/�$'./+�9*,./+5/+;

J-25*+� ('5�'3'� �Y�D� 2-(-3.'� 82%*+� (*1')'(6� /5%+)'� $'./+� '(6.*1:6'
(*1')'(6�9-2'.3/('�0*27/3'7/�(*1')'./7';��52%5/)+'+5�(*1-9�'(6./$�:6'9'(6
9-11/)'� E!!�&&/.@(*/)+'�)/(6&'.�%)/7';��-#*1�':6'7/�E���>��H?`I�6/2*2/)
(/9./$�)-2'./7';�	*1')'(6�9-2'.3/('�&-#*1+'+5�*.7�9'(3'7/� =*0./(6)'2'./7';

�',%)(&�3/(6'+/(*#.'&� #/1*7'7/�  �D� )� 0-&� &*�)/2'(6� 9-11/)'5/� %5/
$*�.5/+�':6'5/��Y���2-(-3.'�(*1')'(6�/52%5/)'�9-2'.5/+�'#*)%23'&�&-#*1./2
'(6./$�:6'9/2'./7';��-#*1�'&&'�*�9.'�(6/(('��z{X��H"�1/�z{X��ZE�/1)*3*�
$'../2'5/�*�2+/)'.5/+;��-#*1+'+5�0*+�7%1*2./2'� 1/� )*3'� )/(69'� )*3*+7/+
)%3'2� )-+-&/� $'./+�� ':6&'� )*3*+7/+� ('+&./+5/+� )-+-&/� 0*&'� #/+5./3/(
)%3'2� )-+-&/('� $'./+� 9*,./+5/+;� �-+7/0� /1)*2%82'=%2/)*2./27/� +/8/9/)
5*�(6)+'� )/(6'(6�� $/.&'�  �D� (-)&/� 7/1*3'7/� -+'+5� ('8/)'+'� $-#3/(7/+
(/9./(6�6/3�3-3&'+;�	*1')'(6�9-2'.3/('�-+7/�6/2*2/)+'�E�>�D`I?�*2/�
.'5�'7/�/1)*3/)'&�)/2#7/�(/9./$�)-2'(6+'�)/�3'+./07';
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 E�2/(37/�NMz�H!!�U� 2-(-3.'�I6%2&/((&� (6/62'� (*1')'(6� -(&-+/./2'
3/(6'+/(*#.'&�#/1*7'7/� '(6./$�:6'9/2'.5/+�/1)*2%82'=%2/)*2�/&(�%))'2'.5/+;

�+'+5� 0-&� )/(6'(6� 9-11/)'� '.5/&7/� *('.5/+� 6*./)7/� 5*�(6)+'� )/(6'(6
$*�0':6/�D�)��3-#./)'.5/+�5*�(6)+'�(6)/$%.7/�)/(6'(6�$*�0':6/�H�H�)�+'�)/(6&'.
%)/7';��1)*2%82'=%2/)*27/�*�2+/)'.5/+�82%*+.'�(*1')'(6�9-2'.3/('+'+5�9-11/)'
D!!!� &&/.@(*/)+'� )/(6&'.� %)/7';� �-#*1� ':6'7/� 6/2*2/)��� �HFI� 5/:6/
)-(6'2'./7';

�*2&'0�/1)*#/1*7'�(/17*�)'#'3'�1/�9'(6.*9�=*0./2'5/�5*�(6)�)/(6'(6�-:6-+
3*�.=/../+5/+�&':6'&�0-&�*.'(6�9-11/)'5/�)%+5�UzgN�AHD�2-(-3.'�/1)*8-2�
5*+./2+'�'(6./$�:6'9/2/7';��./27/�(*1')'(6�9-2'.3/('�0*�9��'#*./)('0/./+5/+
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�.%&)2*&/2/�(4%3/('� "���2/(37/�&*�2(/)'.5/+;��-+7/�A�+/#*2/)./5':6
&*+)/&)./2'���!�0*9'(6�9/2(6'.'5';��/2/&/)�1/9)'7/�*5*6./+)'2'(6�-:6-+�('5+/.
>('2%+/?�3/1=-7;��&&-3-./)*2�$/)/2%0/('��E�%.%&)2*71'5/)%.��A�1/�$*(69/
9-2'.3/./2+'�0-2')'(6�-:6-+�4'#3/)�9'./7';�J/2/��H�&+*,&/��"�0*27/3'7/
0*9'./7';

�"9� <47�)$='���1)*0-&./5':6� 0*&'� (6)/$%.)/4./5':6� (*1')5':6�� /.$-3'+
(%4./2'7/��)%4+'&�3/6(-.*)./2�#/1*7./2'7/�1/�*3$*24*+/./27/�&%+5�'(6./)'./7';
�+'+5�1/#'8/('�0-&+'�)/(6'(6�1/�(6)/$%.�&*�2'+'(6'7/�)/4./(67/+�'$*2/);

�1)*0-&./5':6�0-2'(6�9'(3'��/2/1/:6/����%.%&)2*71'5/)%.� ��/&&-3-./)*2
D�� 0-&� *.'(6� (6*4./2'� E�� -+'� 6/2/&/)./+)'2-1:6'� )%.%(&*,'&� &*�)/25':6� H�
+/#*2/):6'�"�$'./+�$-2'(6�3*(./3/('7/+�Z�'$*2/);

�2/.�#/1*7'�'(6./$�:6'9/25/+�0-&�&*�)/2'(6�3/(6'+/./2'�E!E���2-(-3.'
/1)*0-&./5':6'+'+5�0-&�&*�)/2'(6�9*$'.'0/)'�"H!�&5�+'�)/(6&'.�%)/7'��0-&+'+5
&*�)/2'.'(6�$/./+7.'5'� �\�3��0-&�$'./+�0-2'(6�)%#.'5'�\�H�&3@(*/)��0-&('#
%(/��!�&3@(*/)��0-&+'�0-9*2'5/�&*�)/2'(6�)%#.'5'��!�3@3'+�+'�)/(6&'.�%)/7'
> \�2/(3?;

E��/&/#� ZA;
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���	����
�4.2��<&<*7$�!7!49��4����

���	�����/1/.���<&<*7$��"9� <47�)$='�

����0-2'(6�/2/1/:6/('B� ����%.%&)2*71'5/)%.B�����/&&-3-./)*2�$/)/2%0/('B
����0-&�*.'(6�(6*4./2'B�����)%.%(&*,'&�&*�)/2'(6�3%4/+'#3'B�����$-2'(6

3*(./3/('B�����+/#*2/):6';
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�-� /1)*0-&./5':6� 0*27/3'7/� )%3'2� 0*�.� 1/5*+'7/� &%.)'2'.5/+� 0-&
)-(6'2'./7'�� (*1')5':6� &/3%2/./2'7/� 5*�(6)� )/+/./2'+'� (6)/$%.� &*�2'+'(6'7/
)/4./(6��7*+/.'�0-&./2+'�)/(6'(6�1/�$*(69/�*,%2/)('0/./2+'�$/=/2'(6�-:6-+
'(6./)'./7';

�1)*0-&./5':6�5�'.7'2/&./2'+'+5�2%#'+/�$'./+�9*,./+5/+.'5'�,*.�%#'.3/(.'5'�
/1)*0-&./5':6+'�0-3(6*9�1/�2/1*+�0-2'(6'�6/37/�0%+5'.�$-2'.'(6'+'�)/�3'+�
./07';

�-&./+5/+�/1)*0-&./5':6�0-2'(6'�-:6-+�(/28./+/7'5/+�9-11/)�9-0'7/5'
8*23-./�*29/.'� )*,'./7'<

> ?> ?
�

�! 
&5�

= 2 � )+
1

α υ
η

+ += >�;E?

$-+7/< =��� 0-&�3/((/('� >*5�'2.'5'?�� &5B�3��� /1)*0-&./5':6�3/((/('
>*5�'2.'5'?��&5B����� )*2)'(6�&%.)'2'.5/+�&*%88')('%+)'� >� ] !�!�H?B
����0*�.+'+5�9'0/.'&�$-2:6/5'��52/7B����/1)*0-&./5':6+'+5�0-2'(6
)%#.'5'��3@(%&B�����0-2')3/�J���>� ] !�"���!�\?;

 A�2/(37/�*(3/�)2/+(,*2)+'+5�5*�(6)�&*3$'+/)./2'7/�&*�,�-:62/07'5/+
)-2./2'�&*�2(/)'.5/+;

���	��������&'9�4�*%$6�97��$��&*��9��6&>��97��$:

����('5�'3'��H!
 
 5/�)%+5�*(3/�:6*�3':6B�����*()�9'(3'�*:6'.-1:6'�9'03/�)/(6'(6
:6*�3':6'B�*���&*.$/(/�3/6(-.*)./2'� )/(6'(6�*(3/�2/3/('B�����3/6(-.*)� )/(6'(6

'.5/&.'� 2/3/('B� !���9*�0�)/+/('+'� )/(6'(6�-:6-+�2/3/�.-()2/;

�&*��='��*$='��	-$3/6(-.*)./2��0*5��1/�':6/&�4*3/(60*('�1/�)%4+'&
3/6(-.*)./2+'� )/(6'(6� -:6-+� :6*�3':67/+� 8*07/./+'./7'� > A��
 2/(3?;
I6*�3':6+'+5�0-&�*2)'(6�9'(3'��HZ

6/=35/�%5/��&*22*#'0/5/�9/2(6'�9/)./3
$'./+� 9*,./+5/+� ,*�./)7/+� )/00*2./+5/+;� I6*�3':6� (6/0'+5/� *('.5/+� 1/
3/6(-.*)+'�)-(6'2'(6�=/2/0*+'+'�0%+5'../(6)'2'(6�-:6-+�7%1*2'5/�,/01/+7�
./+5/+� '&&')/� $/23*9� 0*27/3'7/� $-2'.'(6'� 3-3&'+;� I6*�3':6� 6/2/&/)
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1/9)'7/� /0./+'$� &%)3/(.'5'� -:6-+� -+'� :6%&&/./2'5/� (6/0'+7/+� -(6./$
)-2-1:6'� '&&')/� ()*,*2� ,/01/+7./+5/+;� 	6/0'+� 0-2')'(6�3*(./3/('5/� '&&'
2*.'&.'� (6/2+'27/�*�2+/)'./7'��-�*�#�+/1$/)'7/�2*.'&.'�/2/1/:6/5/�(&*$/�1/
,./+&/�0*27/3'7/�*�2+/)'./7';��()&'�)-)/(6)'2'(6�,./+&/('7/�(6/0'++'�'.'(6
-:6-+�'.5/&�3/1=-7;

*.'&.'�/2/1/:6/�0/(('�,*�./)7/+�0/(/.5/+�*(3/�0*�.7/�9*�.�&-:6'�0*&'
&*+1%0%2� )*2)'(6� &-:6'� 0*27/3'7/� %2&'+� 6/2/&/)./+/7';� �(3/� 0*�.7/+
2*.'&./2�:6'9'$�&%)3/(.'5'�-:6-+�-+'+5�:6%)./2'�$*�2)'$�:6'99/+�>2%$*27/./2?
$*�./7';

��*$�� �4$�($ *��9�&'$&'�<='<6�='��*$='���-�:6*�3':6+'+5�*()&'�9'(3'
*:6'./7'�1/�)/(6'./0*)5/+�0-&+'�9-./0�)-(6'2'(6�-:6-+�/5�7/2'./7'5/+�9'.'$
0/(/.5/+� > A��
 2/(3?;���6/3�(6/0'+7/� )*2)'(6�9-2'.3/('5/�*('.5/+;��()'
&1/72/)� (6/&.7/� &%('.5/+;� �()'� 0*+'7/� *�2+/)'.5/+� (6/2+'2.'� -(6./5':6./2
0*27/3'7/� *:6'.-1:6'� '&&'� 0/2'3)/� 9'(37/+� '$*2/);� �-� :6*�3':6./27/
0-9*2'�9*1-(69*9.'�1/�4/3'2('3*+�3/6(-.*)./2�)/(6'./7';

�&*�� ��*���/3/./2� 0*5�*:6./25/� *('.5/+� &*.$/(/� 3/6(-.*)./2'+'
)/(6'(6�-:6-+�'(6./)'./7'�> A�*
2/(3?;��./2�$-2:6/&.'�1/�)/(3/�(6/&.'7/5'
,*�./)7/+�)/00*2./+/7'�6/37/�2*.'&.'�/2/1/:6/5/�(6/2+'27/�*('./7';��-�%(/
-./2+'+5�*(3/�0*�.�$*�0./$�%2&'+�6/2/&/)./+'(6'�1/�*�9�/)2*8'7/�/0./+'(6'�
+'� )/�3'+./07';

�<%*�'&<7�97���9�&'$&'���*�&$���-�2/3/+'+5�&*�2'+'(6'�$*(69/:6/2*9
> A��
2/(3?;��/2/&/)./+-1:6'�(-$3/6(-.*)./2+'�*('(6�-:6-+�-�'&&'�0/2-(5/
*�2+/)'.5/+�'.5/&./2�$'./+�)/�3'+./+5/+;�/3/�$'))/�5�'.7'2/&&/�*('.5/+;

��� �)��&'9$�9�6�&$6$�9�&'$&'�<='<6���*�.7<&9�����-�2/3/�'&&'�9/1/).'
6/.9/7/+�'$*2/)�$*�.'$��)/(3/�(6/&.'7/5'�,*�./)7/+�)/00*2./+/7'�> A�!
2/(3?;
�.5/&./2�-./25/�1%2)'&/.�1/�*�2)/7/+�:6'99/+�3%)/../2�9-1-25/�3/6&/3./+/�
7';�	6-+7/0�2/3/5/�-3-3'0�*5�'2.'5'��H!� !!�&5�+'�)/(6&'.�9'./7'5/+� !
)/�9*�0�)/+/('�*('./7';�/3/�2*.'&.'�/2/1/:6/5/�(6/2+'27/�*�2+/)'./7';

�-9*2'7/�&%.)'2'.5/+�*(3/�)2/+(,*2)+'+5�2%.(.'�*(3/�0*�.�$*�0./$�6/2/&/)'
1/9)'7/�$/2:6/�0-&+'�*5�'2.'5'+'�0-2'(6�3*(./3/('���2*.'&.'�/2/1/:6/�9/$-.
9'./7';��/2/&/)� $*�.'(6'�-:6-+� 2*.'&+'+5� 2%.(� $*�0./$�7-3/./(6�9/2(6'.'&
&-:6'�� 2*.'&� *�9'7/5'� ('2,/+'(6� '(69/./+'(6'� 1/� 2*.'&� /0./+3/� 5/27'(6'
>2%$*27/?�9/2(6'.'5'+'�0%+5'(6'�&%2/&;

D!�2/(37/�&%.)'2'.5/+�-(6$-�&-:6./2�)/�('2'�(4%3/('+'�&*�2'$�:6'9/3'#;
*.'&+'+5�9'0/�)%&'(.'&�$*�0':6/�7-3/./(6�9/2(6'.'&�&-:6'+'�)*,'(6�-:6-+
&-:6./2+'+5�2*.'&+'�2%.(�$'./+�)-)/(6'(6�+-9)/('�8�5/�+'($/)/+�3*3%+)./2
)%+5./3/('� )-#'./7'<

�  
�7

( 1 != ⋅ >�;H?

$-+7/< �1�]�6 :*(������� 2%.(+'+5� 5*2'#*+)/.5/� *5�'(6� $-2:6/5'B� !��
2*.'&+'+5� 2%.(� $*�0./$� 7-3/./(6� '(69/./+'(6'� &*%88')('%+)'
>!�]!�!"�!�!A?B�7���2*.'&+'+5�7'/3%)2'��(3;

www.ziyouz.com kutubxonasi



HD

� �	������$ ��9!4$&7$4#�)$�4<='7���<='<6�9�A&$��&8!*�&$�

�-�)%+5./3/7/+�9-0'7/5'� '8*7/./2� )*,'./7'<

� �
 :*( � &� 0*&'  :*( � �! !

7 7
( 6 ( +6α α= = �>�;Z?

*.'&+'� (6/2'&,*7(6',+'&./25/� *�2+/)'(67/� 2*.'&� *�9'7/� ('2,/+'(6
'(69/./+'(6'� ,*7(6',+'5'7/5'� 9'03/)'� &%(&'+� &/3� $*�.5/+� 7-3/./(6
'(69/./+'(6'�$'./+�/.3/(6/7';

*.'&+'+5�7'/3%)2'�7�]��!!��� !�33�7%$�9/$-.�9'.'+/7';
�$&�7���*2'#*+)/.� *(3/� 0*�.� $*�0':6/� &*.$/(/� *('.5/+� 2/3/+'

6/2/&/)./+)'2-1:6'� &-:6�9'03/)'+'� )*,'+5;��5/2� 9-0'7/5'./2� $%2'.5/+�$*�.(/<
=���&*.$/(/�3/6(-.*)'+'+5�*5�'2.'5'� !!�&5B�2�]�A!�&5�2/3/�1/�2*.'&.'�/2/1/:6/
3/((/('� >*5�'2.'5'?B� *�]� � �33� 2*.'&� *�9'+'+5� 7'/3%)2'B�7�]� �!!�33��
2*.'&�7'/3%)2'B���]��� H�2*.'&�/0./+/�5/27'(6'+'+5�>2%$*27/('+'+5?�9/2(6'.'&
&*%88')('%+)'B�!�]�!�!\�2*.'&+'+5�2%.(�$*�0./$�7-3/./(6�'(69/./+'(6'�&*%88')('%+)'B
� ] !��Z�2*.'&�*�9'�$*�0./$�('2,/+'(6� '(69/./+'(6'�&*%88')('%+)';

�-�9'03/)./2+'� 8*23-./5/�9*�0'$��9-0'7/5'�+/)'=/�*.'+/7'<

(�]��� Hc> !!bA!?c
 !�!\ !��Z �� 

�!

⋅ + ⋅ 
   ]�� �"�&5

0*&'�(�]�A�\�c� �"�]�� H��;

	6-+7/0�0*�.�$'./+�$*(69/�*(3/�)2/+(,*2)�1*(')/./2'+'�6/2/&/)5/�&%.)'2'(6
&-:6./2'�6/3�)*,'./7';��-+7/� (6-+'�%(7/� )-)'(6�&%2/&&'��&-:6+'+5� )/�('2
%)'(6� +-9)/('� 2*.'&� *�9'5/� )*�5�2'� &%./7';� �5/2� )*2)'(6� *25/+'+'+5� &*+()�
2-&('0/('5/�$*5�.'9�6*.7/�&-:6+'+5�)/�('2�%)'(6�+-9)/('� 2*.'&�*�9'5/�%3/(
$/.&'�-+'+5�:6%)'5/�)*�5�2'�&%.(/��-�6*.7/�&-:6�)/�('2'+'�%&((%+)2'&.'&�6'(*$'5/
0*�9*)'(6�)-8/0.'�&%2/&.'�&-:6� !� HF��5/�*(6'2'./7';
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�*�(6)�&*3$'+/)./2'+'+5�,*.�-()'�1/�*(3/� )2/+(,*2)'+'�0/4(6'� (/+')/2
1/�)%4+'&�6*./)7/�-(6./$�)-2'(6�&%2/&;��*'3'0�2/1'(67/�&*�2'&7/+�*�)&/#'(6�
)*#/./(6��0-1'(6��3*0./(6��$*�0/(6�0*&'�6'3*0/.*1:6'�3%)/..�9/)./3'�$'./+
9*,./(6��&%2/&�$*�.5/+7/�)/�3'2./(6�&%2/&;

*.'&./2� '(('9� ,/2/8'+./+/7'�� $-+'+5� -:6-+�3%)/..� (6:60*)&/./2� $'./+
*$7/+� )*#/./+'$�� %2')'.5/+� ,/2/8'+5/� (*.'+/7'�� '.5/&./2� %(/� 9/./0� $'./+
9*,./+/7';

�-+7/+�&%0'+5'�0-1'(6�-:6-+�2*.'&./2�'(('9�(-15/�:6*�&)'2'./7';��/)'=/7/
,/2/8'+�%2'07'�1/�&'2./2�-�$'./+�$'25/.'&7/�)-(6'$�&%)/7';

*.'&.'� /2/1/:6/./2+'+5� ,*7(6',+'&� 1/� *�9./2'7/5'� 3*0� %2'$�� 5*�(6)
6/37/� 5*�(6)� 3/6(-.*)./2'5/� )-(63/(.'5'� -:6-+� %2'(6� 6/2*2/)'� 0-9*2'
$*�.5/+�9-0-9�3*0�$'./+�3*0./+/7';

�*24*+/� ':6'� )2/+(,*2)'�� -+7/� '(6.*1:6'� >4*7'3?./2� -:6-+� 4/18('#
$*�.'(6'� &%2/&;� �*.� -()'� )2/+(,*2)'+'� 1/� *(3/� :6*�3':6./2+'� 9*�.� $'./+
6/2/&/)./+)'2'(67/�-+'+5�*29/('5/�)-2'$�'(6./(6�)/./$�%)'./7';��/4)('#�1*9%/
2*�0�$%23/(.'5'�-:6-+�0-&.'�&*1(6�1/�2/3/�*()'7/�)-2'(6�)/9'9./+/7';�
2/+(�
,*2)�1*(')/./2'+'�3%�0*2'7/+�*2)'9�0-&./(6�2-4(/)�%)'.3/07';

����������	�����	�������

�P���6"! !�&$5� �&*��  ��77���� I6*21/�3*../2'� 1/� ,/22/+7/7/+� 5*�(6)
6/37/�,/22/+7/+'�9/0)/�'(6./(6�&*24*+/./2'7/�3/6(-.*)�'(6./$�:6'9/2'(67/
&*24*+/� 6-7-7'� 1/� '(6./$� :6'9/2'(6� (%4./2'7/� &/))/�3'97*27/5'� 0-&./2
5*2'#*+)/.��9'0/�1/�1%2)'&/.�0*�+/.'(67/�)/(6'./7';

�*�,� 6*../27/� :6*21/� 1/� ,/22/+7/� 5*�(6)./2'+'� )/(6'(6� 6/37/� 9/0)/
'(6./(6� )%4+*.*5'&� =/2/0*+./2'� $'2./(6)'2/7';� �/)'=/7/� 3/6(-.*)� '(6./$
:6'9/2'(6� -:6-+� -#.-&('#� )%4+*.*5'&� )'#'3� >upsp}ov~�sl�opqp�r}lnwv~
qror~?�6*('.�$*�./7';


2/+(,*2)�1/�)2/+(,*2)�)%4+*.*5'&�*,%2/)('0/./2�5*�(6)�6/37/�,/22/+7/+'
9/0)/� '(6./(6�&*24*+/./2'7/�$/2:6/� '(6./$�:6'9/2'(6� =/2/0*+'+'+5� !F�+'
)/(6&'.�%)/7';�	6-+'+5�-:6-+�#/1*7�':6'�)2/+(,*2)'+'+5�3%4/+'#/)('0/./+'(6
7/2/=/('��)2/+(,*2)�*25/+./2'+'+5�)*�5�2'�)/+./+'(6'�1/�%&(,.-/)/)('0/�9'.'+'(6'
&/))/�/6/3'0/)5/�%5/;

�/6(-.*)+'�)/(6'(6�1/�)%4+*.*5'&�*,%2/)('0/./2�*�)&/#'(6�-:6-+�-#.-&('#
.'+'0/./27/� *(3/� )2/+(,*2)� 1*(')/('� 6/37/� &*+1%0%2./2� '(6./)'./7';��(3/
0*�../2�3/6(-.*)� '(6./$�:6'9/2'(6+'+5�-#.-&('#.'5'� 1/�3%�0*27/5'� (/+')/2�
5'5'0%+'&�(6/2*')./2+'� )/�3'+./07';

�(3/�0*�../2�&*+1%0%2('#�'.5/&�0*&'�2*.'&./25/�'.'+5/+�0-&+'�9*�.�$'./+
6/2/&/)./+-1:6'B�0*&'�&*+1%0%2.'�0-&+'�3%4/+'&�-(-.7/�6/2/&/)./+)'2-1:6'
$*�.'(6'�3-3&'+;��-+7/�('.)*1:6'�0*&'�-#.-&('#�6/2/&/)./+-1:6'�#/+='2�0*&'
&/+/).'� '.5/&�0*&'�2*.'&� '.'+5/+�&*+1%0%2�9-2'.3/./2'7/+�8*07/./+'./7';

�(3/�0*�../2�5*2'#*+)/.�0*&'�*5�3/�$*�./7';��(3/�0*�../2+'+5�=*0./(6'(6'
,*.7/+�$/./+7.'5'�$*�0./$�6/2/&/)./+/7'5/+�3/6(-.*)�)-2'5/�$*5�.'9��*7/)7/�
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5*�(6)� &*3$'+/)./2'7/� *(3/� &*1(6./2+'�3/6(-.*)'� $'./+� )2/+(,*2)'2*1&/
9'.'(6�-:6-+� �EH�3��5*�(6)�0*5��(%4./2'7/�:6*21/�5*�(6)'5/�'(6.*1�$%2'(6
-:6-+�1/�(*1')5':6./2�D�DH�3�+'�)/(6&'.�%)/7';

�(3/�0*�../2� '.*='�$*2':6/�0%+5'.��3-()/6&/3��'(6:6'�,%2(*+/.�-:6-+
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$'2� )%&'(.'&7/� *�2+/)'.5/+B� *5�3/� &*+1%0%2./2��� 0-&+'� $'2� $/./+7.'&7/+
'&&'+:6'�$/./+7.'&&/�-#/)'(6�-:6-+�'(6./)'./7'B�8/#*1'0�*�2+/)'.5/+���0-&+'
)-2.'�0*�+/.'(6�1/�)%&'(.'&./27/�)/(6'(6�-:6-+�'(6./)'./7';

�*�(6)�&*3$'+/)./2'�1/�,/22/+7/+'�9/0)/� '(6./(6�&*24*+/./2'7/�*(3/
&*+1%0%2./2�0-&�-#/)'(6�1/�)%4+*.*5'&�*,%2/)('0/./2�>:6*21/+'�9*+('#./+�
)'2'(6� &*+1%0%2./2'�� $*�./&./(6�� )*#/./(6�� &/../+'� )%&(6'2'(6�� ,/22/+7/5/
(*�0'(6� =*0'7/�'(6.*1�$%2'(6�1/�6*&/#*?+'�$/=/2'(6�-:6-+�'(6./)'./7';

�*+1%0%2./27/�)/(6'(6�0*&'�)%4+*.*5'&�*,%2/)('0/�$/=/2'./0*)5/+�9'(3'+'
������
 ����
 7%0'./7'�� )*2)'(6� *25/+'� 9/0)'$� &%./0*)5/+� 9'(3'+'� %(/��
&*+1%0%2+'+5������
�����
7%0'./7';

�*(6'� $%2&� )*2)'(6� *25/+'5/� %5/� 6/2� $'2� &*+1%0%2� '(6:6'� 1/� $*�(6
9'(3./27/+� '$*2/);

�*+1%0%2�)*2)'(6�*25/+./2'+'+5�6/2/&/)�0*�+/.'(6'+'�(6&'1�0*&'�0-.7-#�
:6/./2�0*27/3'7/�*�#5/2)'2'./7';��./2��%�����
�)����%��	�
7%0'./7'�1/�)*2)'(6
*25/+'+'+5�)/2/+5.'5'�)/2/+5./(6�()/+('0/('�0*27/3'7/�$/=/2'./7';��*+1%0%2
'(6:6'� *25/+'+'� 6/2/&/)5/� &%.)'2'(6�� *7/)7/�� %.%&)2*71'5/)%.7/+� 2%7-&)*2�
)*2)'(6�(6&'1'�0*&'�0-.7-#:6/�*29/.'�/3/.5/�*(6'2'./7';��-�9-2'.3/�%�	�)���
�)����%���
7%$�/)/./7';

�%3/&��6/2�$'2�&*+1%0%2�0-2')'(6�()/+('0/('��/0./+)'2'(6�()/+('0/('��)*2)'(6
()/+('0/('��)*2)'(6�*25/+'�>#/+='2./2?��'(6:6'�1/�$*�(6�0*�.�9'(3'7/+�'$*2/);

DH���2/(37/�5*�(6)�&*3$'+/)./2'7/�&*�,�'(6./)'./7'5/+�$/23*5�'�,/()5/
9/2/)'.5/+�5*2'#*+)/.�*(3/�&*+1%0%2+'+5�-3-3'0�&*�2'+'(6'�)/(1'2./+5/+;

�.%&)2*71'5/)%.�1/�2%7-&)*27/+�'$*2/)�0-2')'(6�()/+('0/('���0-&�&*�)/2'(65/
3*(./(65/+� 0*5�*:6� 0*�.� )*�('+./2'5/� *�2+/)'.5/+� $*�.'$� -+7/�9/7/3'� ;�]
�H!�33� .'� *.)'� 0*&'� (/&&'#� 7*+/� )'(6.'� 0-.7-#:6/� 5*2'#*+)/.� *�2+/)'.5/+;
�-.7-#:6/5/�,./()'+/�(6/2+'2.'�$/23*9./2'�,/()7/�$*�.5/+�#/+='2�&'07'2'.5/+;

�*+1%0%2+'+5�'&&'+:6'�:6%&&/('7/�*�2+/)'.5/+�1'+).'�)/2/+5./(6�()/+('0/('
0*27/3'7/�&*+1%0%2�#/+='2'�)/2/+5./+/7';��-+'+5�-:6-+�)/2/+5./(6�()/+('0/('7/
6/3�)*2)-1:6'�0-.7-#:6/�$'./+�$'2�)%&'(.'&7/�5*2'#*+)/.�0-.7-#:6/�*�2+/)'.5/+;
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���	����
���*�)�$�>�&9)�� ��6�79$�$7)�6��&*��)��$5�69�7�4�6"! !�:

�<�����0-2')'(6�()/+('0/('B�����&*+1%0%2('#�*(3/./2B���1/�����/0./+3/�()/+('0/./2B
����,./()'+&/�(6/2+'2.'�#/+='2B�����$*�(6�9'(3�*(3/./2'B�����'(6:6'�9'(3�*(3/./2'B

����)/2/+5./(6�()/+('0/('B�����*(3/�&*+1%0%2+'+5� '(6:6'�9'(3'<�����0*�.+'+5
0*5�*:6�)*�('+./2'B�����*(3/./2B�����2%.(B�����,./()'+&/�(6/2+'2.'�#/+='2B

����#/+='2�$/23*9./2'B�����2*.'&�)2*..%0./2;

DH�2/(37/5'� (4%3/7/��� (6/&.'7/5'� &*+1%0%2� )/(1'2./+5/+;� �/+='2+'+5
6/2/&/)� 0*�+/.'(6'+'� *�#5/2)'2'(6� -:6-+� /0./+3/� ()/+('0/./2�3/1=-7<� $-
(4%3/7/�&*+1%0%2+'�$*�(6�9'(3'7/����'(6:6'�9'(3'7/��;��0./+3/�()/+('0/./2
)/2/+5./(6� ()/+('0/('� &/$'�3/=$-2'0� 6/2/&/)� 9'.3/07'� 1/� 0-.7-#:6/./2� %(/
*�99/�%2&'+�*�2+/)'.5/+��$-+'+5�+/)'=/('7/�#/+='2�/0./+5/+7/�6/2/&/)5/�&%./7';
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�(&':6./2�*(3/�0*�.�2%.('+'�3/6&/3./(6�-:6-+�4'#3/)�9'./7'<�&*+1%0%2�
('#�9'(3����$*�(6�9'(3���1/�&*+1%0%2�'(6:6'�9'(3'5/���)-)/(65/+;�
*2)'(6
*25/+'�1/#'8/('+'�:6%&('#�,./()'+/�(6/2+'2.'�#/+='2���$/=/2/7';

DH���2/(37/�$/23*5�'�,/()5/�9/2/)'.5/+�*(3/�5*2'#*+)/.�&*+1%0%2+'+5
'(6:6'�9'(3'�&*�2(/)'.5/+;

�*5�*:6� 0*�.� )*�('+./2'� �� 5/� /(*('0� )/(3/('3*+� 2%.(� �� 1/� $-2:6/&.'
,*�./)7/+�)/00*2./+5/+�,./()'+/�(6/2+'2.'�#/+='2�*�2+/)'.5/+�0*�+/.)'25':6+'�
��-(6./$�)-2-1:6'�*(&':6./2��� =*0./(6)'2'.5/+;��/+='2�$/23*9./2'���,/()7/
=*0./(65/+��0-&�*2)'.5/+�2*.'&./2���6/2/&/)./+)'2'./7';��-2')'(6��)/2/+5./(6
1/�/0./+)'2'(6�0-.7-#:6/./2'� #/+='2� )%&'(.'5'7/�5*2'#*+)/.�*�2+/)'.5/+��0*�.
)*�('+./2'5/�&2*+(6)%0+./2�0*27/3'7/�9*)'2'./7';�J/9/)�0*�+/.)'2'(6�#/+='2'7/
9'(9/2)'2'.5/+� *(3/./2� '(6./)'./7';� �-+7/0� &*+1%0%2+'+5� $*�(6� 0-2-1:6'
9'(3'7/� 0-&� &*�)/2-1'� 2%.(� 0*�9;� �/+='2� (-2'(6� $/23*9./2'+'+5� *2/.'9
3/(*8/('�-+'+5�9/7/3'5/�,2*,*2('*+/.�$*�.'$�Z!!��A!!��� !!���H!!�1/��\!!
33�+'�)/(6&'.�%)/7';��(3/�&*+1%0%2+'+5�/(*('0�9'(3./2'+'�&*�2/3'#;

�<�$9$&'�&9�6&$ �&$��	)/+('0/+'+5�/(*('0�1/#'8/('���*(3/�&*+1%0%2+'+5
)*2)'(6�*25/+'+'�0-2')'(67/+�'$*2/);��-2')'(6�()/+('0/./2'�9-0'7/5'�)-2./27/
$*�./7'<

� ('+42*+./(6)'2'.3/07'5/+��*�#5/23/(�)%#.'&7/5'��*�#5/23/(�/0./+'(6.'
%.%&)2*71'5/)%.��2%7-&)*2�1/�)*2)-1:6'�0-.7-#:6/7/+�)/2&'$�)*,5/+;��-+7/
)*2)'(6�*25/+'+'+5�6/2/&/)./+'(6�)%#.'5'�7*'3'0B

� ('+42*+./(6)'2'.3/07'5/+��*�#5/2-1:6/+�)%#.'&7/5'��$'2�+%:6/�$*(9':6
)%#.'&&/� %5/� %.%&)2*71'5/)%.7/+� 0*&'� )%#.'&� 1/2'/)*2'� $'./+� )-)/(65/+
%.%&)2*71'5/)%.7/+� 1/� )*2)'(6� 0-.7-#:6/('7/+� )/2&'$� )*,5/+;� �:6'.-1:6'
&*+-(('3*+�.'&*,.'�>(6&'1.'?�)%#.'&�1/2'/)*2./2'�0*&'�	1%)*#/2*1�1/2'/)*2./�
2'�&*+()2-&('0/('�9*�../+/7';��*.)/1/�3/(6'+/(*#.'&�#/1*7'�W{����2-(-3.'
)%#.'&+'� )%&'(� *�#5/2)'2-1'� ,./+%)/2�'+)%52/.� 2%7-&)*2./2� '(6./$� :6'9/2/7';
�./27/�-#/)'(6�(*+'��D �7/+�EAH�5/:6/�$*�./7';

�(6$-�2%7-&)*2./2�*(3/�)%4+*.*5'&�5*�(6)�&*3$'+/)./2'7/5'�&*+1%0%2./2
-:6-+� '(6./)'./7';� �-2')'(6� ()/+('0/('7/� &*+1%0%2� 6/2/&/)./+'(6� )%#.'5'+'
*�#5/2)'2'(6�3-3&'+;��-�'(6�1/9)'7/�&/))/�9-./0.'&./2�0/2/)/7'<

� -3-3'0�)%4+*.*5'&�*9'37/�'(6.*1:6'��$'2�1/9)7/�1/�('+42*+�2/1'(67/
$'2� +%:6/� &*+1%0%2� )%#.'5'+'� *�#5/2)'2'(6� '3&*+'0/)'5/� %5/� *�#5/2-1:6/+
)%#.'&.'� ('+42*+./(6)'2'./7'5/+� )-2;� �-+5/� 3/4(-(� 8/#/1'0� 2*)*25/� %5/
%.%&)2*71'5/)%../2� )-2'�>��?�+'� '(6./)'(6�6'(*$'5/�%2'(6'./7';

�-2')3/./27/+� $'2'� (-72*1:6'� $*�.'$�� $*(69/� %.%&)2*71'5/)%../2� $'./+
%.%&)2� #/+='2� *29/.'� )-)/(65/+� 9*�(6'3:6/� 7/):6'&�%.%&)2*71'5/)%.5/� %5/;
��$/2:6/�&*+1%0%2./2�)%#.'5'+'�$'2�1/9)7/�*�#5/2)'2'(6�'3&*+'0/)'5/�%5/;

DZ�2/(37/�*(3/�&*+1%0%2+'+5�('+42*+./(6)'2'./7'5/+�0-2')'(6�()/+('0/('
/&(�%))'2'.5/+;�	)/+('0/�E�H�&x�9-11/).'��A H�/0.@3'+-)�)%#.'&.'����Z!�Z
2-(-3.'� )*2)'(6� %.%&)2*71'5/)%.'� ��� '&&'� 1/..'� >)*2)-1:6'� 1/� %25/(6-1:6'?
6/2/&/)� -#/)-1:6'� )/(3/� &'07'2'.5/+� &%+5/0-1:6'� .'&*,.'� >(6&'1.'?� )%#.'&
1/2'/)*2'���7/+�'$*2/);�
%#.'&�1/2'/)*2'+'+5�%25/(6-1:6'�1/.'+'+5�$'2�-:6'
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3-8)/� *29/.'� ��� Z!�E� 2-(-3.'� "� &x� 9-11/)� 1/� �E!!� /0.@3'+-)� )%#.'&.'
%.%&)2*71'5/)%.�7/):6'&���5/�� '&&'+:6'�-:6'�%(/�(6%()%2+0/.'� 2%7-&)*25/��
)-)/(65/+;�	6%()%2+0/�2%7-&)*2�%(/�3-8)/�*29/.'�5*2'#*+)/.�2%7-&)*2���$'./+
)-)/(65/+;��+'�:6%210/&�5�'.7'2/5'�1/.'+'+5�*4'2'7/�0-2')'(6�0-.7-#:6/('��
3/1=-7;

���	����
�!57$4�"��$�9��7$��&*��4�6"! !�6$6)

&$68��67�&'9$�$7�#$)�6� <�$9$&'� &9�6&$ �&$:

����%.%&)2*71'5/)%.B�����)%#.'&�1/2'/)*2'B�����%.%&)2*71'5/)%.�7/):6'&B
����(6%()%2+0/.'� 2%7-&)*2B�����:6%210/&.'�5*2'#*+)/.�2%7-&)*2B

����0-2')'(6�0-.7-#:6/(';
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�-+7/0�&*+()2-&('0/�&*+1%0%2�)%#.'5'+'�!�DD�7/+�H�Z�3@3'+�*2/.'5�'7/
*�#5/2)'2'$�2*()./(6��(6-�$'./+�$'25/.'&7/�&*+1%0%2�>0*&'�&*+1%0%2./2�5-2-6'?
-+-37*2.'5'+'�7/):6'&�%.%&)2*71'5/)%.�*29/.'�*�#5/2)'2'(6�'3&*+'0/)'+'�$%�
2/7';��-�%&(,.-/)/)('0/�-:6-+�=-7/�9-./0;

�*+()2-&('0/+'+5� $/2:6/� 9'(3'� *(3/� 0*�.� )*�('+./2'5/� *�2+/)'./7'� 1/
3/6&/3./+/7';


%#.'&�1/2'/)*2'�/0./+'(6�)%#.'5'+'�)/(3/�&'07'2'.5/+�&%+5/0-1:6'�&*+-(�
('3*+� .'&*,./2� >(6&'1.'?� *2/.'5�'7/5'�3/(*8/+'� *�#5/2)'2'(6� *29/.'� -#/)'(6
+'($/)'�1/�+/)'=/7/�&*+1%0%2�)%#.'5'+'�&/3/0)'2'(6�0*&'�&*�,/0)'2'(6�-:6-+
4'#3/)�9'./7';

	6-+7/0�1/2'/)*2+'+5�,2'+(','/.�(4%3/('�D"�2/(37/�&*�2(/)'.5/+;

���	������!57$4�"��$�9��$�&8!*�&$:

����1/2'/)*2+'+5�)*2)-1:6'�1/.'B�����1/2'/)*2+'+5�%25/(6-1:6'�1/.'B
����2':6/5./2B�����,*7(6',+'&./2B�����2*().*1.'�1/.:6/B�����1/.:6/�-(6./5':6'B

����,./+&/.'� )/(3/;

I6%&.'� -:6� 9'(3'7/� :6%210/&.'� 0*�.:6/./2� >*�+5� 1/� :6/,?� &%('.5/+
1/.'&+'+5� �� -(6./5':6'� �� /0./+)'2'.5/+'7/�� ,*7(6',+'&./27/� �� (6/2+'2.'
*�2+/)'.5/+� 2':6/5� ��� 0/9'+./(6'(6'� 0*&'� -#*9./(6'(6'� 3-3&'+;� �-+'+5
+/)'=/('7/� .'&*,� (6/&.'7/5'� &*+-(('3*+� (6&'1./2� 1/../2� �� 1/� �� $*�0./$
6/2/&/)./+5/+7/�� $'2.'5'� =-8)� .'&*,� 0/9'+./(65/+7/� '&&'+:6'� =-8)� .'&*,
-#*9./(6/7';�	6&'1./25/�2%#'+/�%2')3/('7/+�)*�0'+)'2'.5/+�$*.)./2�0*27/3'7/
0*5�*:6�&*.*7&/�9*)'2'.5/+�)/(3/���&'07'2'.5/+;��*5�*:6�&*.*7&/./2�(6&'1
3/)%2'/.'� 1/� )/(3/� *2/('7/5'� '(69/./+'(6+'� *(6'2'$� 0*,'(6'(6+'� *(6'2'(6
-:6-+�4'#3/)�9'./7';

�(6$-� &*+()2-&('0/� =-7/� *77'0� 1/� %&(,.-/)/)('0/� 9'.'(6� -:6-+
'(6*+:6.';

H��/&/#� ZA;
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����6)7�&'�&9�6&$ �&$���(6$-�()/+('0/�*�99/�*�)&/#'.5/+�&2*+(6)%0+7/
9*)'2'.5/+�)'(6.'�0-.7-#:6/7/+�'$*2/);���0*�+/.)'25':6�$*�0./$�6/2/&/)./+'$
#/+='2�0*&'�&/+/)�)/2/+5.'5'+'�)/�3'+./07';


/2/+5./(6�1'+)�0*&'�0-&�*('.5/+�('3�/29*+�0*27/3'7/�/3/.5/�*(6'2'./7'�
(6-+'+5�-:6-+�1'+).'�0*&'�('3�/29*+.'�()/+('0/�7%$�/)/./7';

D\���2/(37/�&*�,�'(6./)'./7'5/+�1'+)�)-2.'�)/2/+5./(6�()/+('0/('�&*�2(/)'.5/+;
��0*�.�)*�('+./2'5/���$/.&/+'�)%(6'$�*�)&/#'.5/+�$*.)./2���0*27/3'7/�9*)'2'./7';


/2/+5./(6�()/+('0/('�0*�+/.)'25':6./25/���*�2+/)'.5/+�:6*�0/+�3/)%2'/..'
9-03/�&/2%)&/7/+�>&2*+(6)%0+?��� '$*2/);��/2%)&/�0*�+/.)'25':67/�1'+)� �
0*27/3'7/�6/2/&/)./+)'2'./7';��'+)�5/0&/�1/�&*+)25/0&/�0*27/3'7/�3-()/6�
&/3�9*)'2'./7';

�/2%)&/7/�*�9�1%2)'&/.�3-()/6&/3./+5/+��*�97/�%(/�/0./+-1:6'�0-.7-#�
:6/�3/1=-7;

� 7�69$�$&'� &9�6&$ �&$�� D\��� 2/(37/5'� ()/+('0/� :6*�0/+� &2*+(6)%0+5/
9*)'2'.5/+� *�99/� &'07'2'.5/+� 0-.7-#:6/7/+� '$*2/)� 1/� #/+='2� 6/2/&/)'
0*�+/.'(6'+'�*�#5/2)'2'(6�-:6-+�4'#3/)�9'./7';
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�&*��4�6"! !��#!9�77��$�

����1'+)�)','7/5'� )/2/+5./(6�()/+('0/('<�����0*�..'� )*�('+./2B�����$*.)./2B
����0*�+/.)'2-1:6'./2B�����&/2%)&/�>&2*+(6)%0+?B�����1'+)B�����0-.7-:6/.'�*�9B
����/0./+)'2'(6�()/+('0/('<��>�$
����$*.)./2B�����0*5��-:6-+�0'5�5':6B����*�9B

���0-.7-#:6/B�����&2*+(6)%0+;

��9���5/�*�2+/)'.5/+�0-.7-#:6/.'���9-03/�:6*�0/+�&2*+(6)%0+�\�$*.)
1/�5/0&/./2��$
�$
�
1/���0*27/3'7/�0*�.�)*�('+./2'5/�9*)'2'./7';��-.7-#:6/
*()'5/� &*+1%0%27/� *�)/0*)5/+� 5*�(6)� )/+/./2'� 3*0� $'./+� '8.*(./+3/(.'5'
-:6-+�3*0�0'5�-1:6'� '7'(6�9*�0'./7';

��6"! !�6$6)�9��9$&'���)�6$�L5�6?$�P���+'+5�1/#'8/('�0-&+'�*(3/�0*�.7/
$%1*(')/�6/2/&/)./+)'2'(67/+� '$*2/);

�*+1%0%2+'+5�1/#'8/('5/�9/2/$�)*2)'(6�*25/+'�)%&'(�0*&'�1/9)+'+5�3/�.-3
*2/.'9./2'7/�)-2)-1:6'�6/2/&/)�$/=/2'(6'�3-3&'+;

�*+1%0%2./2+'+5�)*2)'(6�*25/+'�('8/)'7/�&*�,'+:6/�,./()'+&/.'�(6/2+'2.'
#/+='2� '(6./)'./7';� �/01/+7./+5/+� #/+='2� 0*&'� &/+/)� &/32*9� '(6./)'./7'�
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:6-+&'� -./2� '(6./)'(67/� 9-./0� %3/(;��./25/� $/23*9� 9*)'2'(6� =-7/� 9'0'+�
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&'30*1'0�-(-.7/�$*5�./+5/+�+/3.'&+'�0*�9*)'(6�-:6-+�9-2')'(6�'(6./)'./7';
�(('9.'&� %+%25'0/('+'� )%=/(6�3/9(/7'7/� &*�,5'+/� 1/#'0/)./27/� 9-2')'(67/+
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