
��+�WF}|?y7PeZ,�D`Jr�,�WFq?r� ,��+D^7 ,�DZ *�D?1

���N + (U|: #��Xx),���x }kuDex:)�Uy~ )DJZ�(

=y]D~ )DoWjW?x�16uWrDF UyRx �2wO{�+W[S Y?;{Wo �3

1$,�O^{��,��+D^7 )�?Z�X?{D8x ,WJ7���Ds?sRI + (�vj UQ�+ �=x�Z� ���� *D;^{�� ��)�W�I
105081C85=9@I18??.3?=

2$,��+D^7 ,D~ z?]Dx 6?{D8x ,WJ7� ,�O^{��*D;^{�� ���Ux H?FWI��)�W�I=21785B<1;@7=19<.3?=.

3$,WJ7� ,�O^{����U>��vo *D;^{�� �,/�u�?F + ,��+D^7 =ZU|�x61B1>79C@E6<.54E�

�1!��

Gj }F D> q?r� ,��+D^7*�D�{ =ka�x H>W>Ux WJ�F ��D�+DF D~WF W?LDI =>D{��I\>�Xo�*W�F,�+U>Dy{ =x z??GI ��.*W�F DF,W$?:

=x ,�+D.|o z>� ��*�D�{ %W`x �� )��I}oW_ D~,��U$>D1 }$F ,�D$`Jr� =~��D$F \>�Xo� + H[>� c?Rx fpQ zya + �W7 =>�N

��y{ 6y7 ,��+D^7.U] ��+�WF )�Uy~ �� w>� + =F� �N + (U|: ,�WF ,�D`Jr� PeZ tr�UQ }uDsx z>� ��.z>�W$h{ �� DF PeZ

zJ]��}oW_*�D�{ P?R_ %W`x �� =]D{ *�suDF =>�N��eZ + U] *�� z?yTI D~694�975�1361+420(U$|: ,�W$F �D$J8~

}F w>� �N + �=F� �N �w>� (U|: �=F�*�D?1 ,�D`Jr� PeZ tr�UQ )��|jU{U] ��+�WF #��Xx z>� �� q?r� ,��+D^7 ,�DZ.

�1!D� �#����:?r� ,��+D^7}oW_ �}j�Xx *��U{� ��N �(U|: �,�D`Jr� PeZ �q*�D�{ %W`x �� =>�ND~.
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KF1AF

)DJZW�] H^~ zJoW:WF�� DF )�Uy~ )DJZ�+�+UQ =JkZ+1949400�DJ8~�1.2%H$Z� }$JoW: )D$?x�� �� ��^7 t7 PeZ ��.

H?kyN)DJZ� z>�1703267U]DF =x Wp{�+UQ }72.4%� ��^7 H?kyNw7�W$I }$7 H$ZD|kx )�U$F z$>� + U$~� =x t?8^I �

HZ� ��^7 z?;{D?x WF�WF+� �+UQ )�Uy~ )DJZ� H?kyN)'+UN1.(

'+UN1.)DJZW�] 6?8pI }F iFWx WJx�v?7 W~ �� )DJZ� H?kyN =G[{ w7�WI }[>Dsx��'DZ1385)3(

#M 
#%
 �
 H�#5 '!=G, K&(��#)5� �
 �&6I E��3( E��3( '!=G, �&6I

<%3F 3)FND!� �


'!=G, 3% '.#6F $6.)<%3F 3)FND!�( �#)53M7

120021 1 156 637304 4084 ��1GL

118038 4 90 290197 3238 3 PF

91887 2 112 181049 1623 1I�#MI

61023 6 75 110737 1480 �#�36 N(

116926 8 38 142645 3768 &��JL
�
N

54140 3 90 106028 1173 
#%
 15�

71992 5 87 122254 1398 �#M%

87755 7 41 113053 2730 ���

721782 *** 87 1703267 19494 �#)5�

22225771 *** 43 70470846 1628554 �N8�

�WaDQ 'DQ ��z>� ��H?kyN1703267Wp{,)�Uy~ )DJZ��121000JS��� D$F ���WF *W�F Wp{zJ$]���D?844600�z?$x� �D$J8~

U|J[~ )�Uy~ )DJZ� ,�Vl z?x@I '�C[x)3(.,�Vl ���WF *W�F W~ �z>�WFD|F14U|7 =x z?x@I �� Wp{)'+�UN1+5.(H$[?uDQ�� z>�

=x )D^{ �Dx� }7'DZ �� }7 U~�1970,��?xx� H?kyN �� =y?{ �� \?FHZ� =|k> D8>W�D$7 �� W$p{ +� W$~ �� W$p{ 6$> w$7

U{��F ,��+D^7.}F HG[{ z>�*X?{D8x WdDS}F �,��+D^7 )U]1W~ �� Wp{12'DZ �� Wp{1960+1W~ �� Wp{26'D$Z �� W$p{

1976)\?1 'DZ }Z+ =Z(}JoD> \~D7HZ�.�=>D8>Wx� ��+D^7 6>}~� ��1990=x{��I}J[,�V$l60$o �� W$p{+ ��+� w~�W

W: }F ��Dr =>DJZ+� ���{DS 6>}j�Xx 6> )U{��1200,�DJ8~HZ� *��F)1(.

PeZ ��19494�)�Uy~ )DJZ� HkZ+ iFWx WJx�v?7,��+D$^7 \TF )����WF *W�F �D?JS��� PeZ #�yOx844600H$Z� �D$J8~

�+UQ }743.3%JZ� PeZ ��HZ� )D)����WF *W�F ��UkI }7 H[?uDQ�� z>� �121000H$Z� W$p{)3(.c$Z�Jx HQD$[x �z>�WFD$|F

,��+D^7 ,WF�D7 DF ,D�|?x�6.98HZ� �DJ8~)UN�'+1+2.(
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'+UN2.,��+D^7 ,D~ ,���WF *W�F �DsGd ={�+�Woz?x� DF)�Uy~ )DJZ�)3(

'+�UN qGd2+3Evl�)3/61(%z?F =JQD[x ,���� )DJZ� #��Xx1DI20U|J[~ �DJ8~.3/55%D$0x� �U|J$[~ ���Z DF )����WF *W�F

7/44%U|~� =x t?8^I )����Z =F �� }?sFHZ� z>�{ ,D~ }JoD> DF qFDex ,��+D^7 zJ]�� ,�WF ={�W;{ EN�x z?y~ }7.}{ �W>�

,D$y|~�� ,D$~ }$3WJo� )U{��S )��I tr�UQ }7 UGvd =x �� ={����WF *W�F *X?{D8x + '+�UJx ,��+D^7 }8vF �q?r� ,��+D^7 D�|I

�D?{ z?y~ + U|]DF }J]�� �� =O>+WI =]��x� ��+XN + ��+�� �� *�DpJZ�U$~� =$x �U] �� =O>+WI + =]��x� ,D�Z�7 }B��� }F.

U]DF U|x��Z ,� *��U{� DI U{��I =x X?{ ���Z =F )���+D^7 ,D~ *���{DS ���ZDF ,Dbj�  ��x� }JGu�.

'+UN3.,���WF *W�F �DsGd E[Q WF ,��+D^7 )����WF *W�F ���Z H?ka+)���WF *W�F ��X~()3(

19 �
 
�N5 #% 19 �
 
�N5 �% �;��� '=5�

55.3 78.8 44.7 63.8 B� <G,

16.8 13.3 13.5 8.6 H!F� ��1%

25.8 20.3 24 15.3 �#)�L �  �� 3)G�

25.7 20.2 27.6 17.5 �#)�L +J� #( � 

24.7 19.5 28 18 �#)�L '6!% #( +J�

5.6 4.5 5.9 3.7 �L �#-J� #( '6!%�#)

1.4 1 1 0.7 O#% K% �#)�L �#-J�

 � ���1)F ����#8��� B9#. 
N5N, � �1J� 1!CN(

�N + (U|:�U|J[~ ,� *5>+ H?y~� ,���� �U{�] =x H^7 )�Uy~ )DJZ� �� }7 =I��`Rx z?F ��}7 �W3#��X$x PeZ z>WJ^?F

)DJZ����� !D`JS� '�`Rx +� z>� H^7 }F.z?|4y~+ )D[{� }>VmI �� �U{��� *5>+ =~D;>DN �N + (U|: �(��.

19 �
  �#!)0� �
 '.#6F �NG-F )�#)�L ��4L( 19 �
  ���
3% �3M% 
�1=()��
3% �3M% ��4L( �;��� '=5�

100 844.6 100 121 B� <G,

1.2 10.1 29.5 35.7 �#)�L �  �� 3)G�

11.4 96.3 31.3 37.9 �#)�L +J� #( � 

42.1 356.3 31 37.5 �#)�L '6!% #( +J�

27.1 228.4 6.8 8.2 �#)�L �#-J� #( '6!%

18.2 153.5 1.4 1.7 O#% K% �#)�L �#-J�
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}F }N�IDF+WF+�)��F)�Uy~ )DJZ� #��Xx �� =k?Z+ \TFDF�� ��Gy7�7/75%\?$F *U$||7 z?x@$I }$7 (U|: H^7 W>� PeZ

��50%UFD> =x  �+W1 w>� ���`F HZ� )DJZ� (U|: '�`Rx.4/43%+ U$FD> =$x  �+W1 w>� ���`F X?{ �N H^7 W>� PeZ

_DQ '�`Rx)��� t7/22%U?u�I t7�NU]DF =x.

?!@
 ����#8�

���JZ� �&D1 + wuDZ ,�Vl U?u�I + ��U>D1 ,��+D^7 ,D|Gx WF }7 U]DF =x ,��+D^7 }_Wj �� ,�+D|o z>WI U>UN �q?r� ,��+D^7

HZ�.=x 'DG{� =e?Rx H[>� ��Z ��WL� \~D7 + ,�D`Jr� *W�F \>�Xo� ��W8vyj \>�Xo� t_� }Z �DZ� WF +��])*���Wh{

�Uy_ ��Dl+�1387.(,��U>D1 + =>�Vl H?|x� ,�WF �D^o \>�Xo�U|{Dx U?u�I)�W7 nr�Jx ,�WF �D?{H[>� c?Rx E>WTI��G�F WF

*�DpJZ��� WL�xiFD|x*�W7 �U?1 H?y~� }j�XxHZ�

(/5?>7 *. 1>4 M1B; B., 2012)

,��+D^7�q?r�w^3,��U{���,��+D^7*U|>�HZ�}7��z>�}|?x�*���~Dx�D~��[|Z}^s{ �D~D~+*���,D~t_DQ��

�+��=O|Z}F6y7��+D^7*Ux�+Hr�tyj+���WI�DF=xU{WF.��,��+D^7�q?r�*���,D~t_DQ��<v?Z�F z?x�

,D~��[|Z=pvJTx}7WF��+�� ,+�,��+D^7E`{*U>�W:DF U{��D`T^xtRx*���}7cZ�I���kIz??=x��]+

)Dx��+�+�*�������J?{Dx'�`RxE?7WI=x��]+�Dj�d�}v_DQ}FwJ[?Z���*���DI *U]}^s{,D~'�`Rx���`F

H>DZ0*5>+U|>���.z>�}^s{D~)�W>Ux}j�Xx����Dr=x}7 ��DZ�Dy?y`I=J>W>Ux��S��DF}N�I}Fc>�W]��N�x��W~

H>DZ)\TF z>WJ83�7x=J>W>U}j�Xx(�DTI�*�W7+z>WJ�F�Dx�Ur���DF}N�I}Fz>�c>�W]}F�WN� <vQWx��{�+�U.

,��+D^7q?r���W_D|j+w?~Dpx=pvJTxt8]}JoW:HZ�}7��N+6>W~��D�{�,�+Wa+��z?j'DQD{=oD7HZ�}7

��z>�)D?x=x)��I}FwJ[?Z,D~*���~Dx,�txD]���+1�����W;[Q,D~�nvJTx��J?{Dx�'�`Rx�WI�?2xD7

H>W>UxH>DZ0�*5>+}^s{+ �'�`Rx�D8F,W?:�W{W?mJx2*�D]��W7.

N, � �1J� 1!CN( � ?!@
 ����#8�

�U] )D?F }7 }{�;{Dy~��V$: =$x ,�+D.|o z>� Wyj �� }~� }Z }F 6>�X{.*�D$F�� ,�Dy$^?F �D$s?sRI 'D$Z U$|3 z$>� '�$d ��

,W?:�D8FHZ� *U] W7� X?{ =>D~  ��X: + HZ� *U] (DO{� q?r� ,��+D^7.}7�W7 *�D]� t>� ����x }F )��I =x:

�U|7 =x )D?F z?|3 q?r� ,��+D^7 ,W?:�D8F ,�D`Jr� ioD|x *�DF�� )DJ[v;{� ��l iNWx )Dx�DZ:

� - D9665B5>D91< G<?21< (?C9D9?>9>7 *ICD5= (DG(*)

� - -1B91D9?> )1D5 A@@<931D9?> (-)A)
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���� ��N+ 63�7 ,D|Gx 6> �� =JQ �q?r� ,��+D^7 �DTI� ,�WF =y8Rx ,�D`Jr� H?kr�x.,��+D^7 ,W?:�D8F�� t_DQ ioD|x

���U{DJZ� *�D�{ ,D~ }xD{WF DF }[>Dsx �� q?r���F z?|3:

�DI )/+WJ?{22�DJ8~ WF U{+D1

�DI D�^8pvj18�DJ8~ WF U{+D1

�\83�DrDI20U{+D1�DJ8~ WF

�� }j�Xx *��U{� + }{DxDZ =:U?4?1 }F }N�IDF q?r� ,��+D^7 ,�WF }j�Xx 6> X?�OI2DI18���� }|>X~ �DJ8~ U{+D1.iyN+ ,�+�

��h|yF D~ *��� W?[pID$> Dy?1��~ =O|Z #Dk] }v?Z�F *U] \>Dy?1 PeZ t7 }F }N�IDF =j��� ���D[S 9{�� )+UF )��+� w~�Wo

�� ��J7�WI WF���Z7�DJ8~ WF U{+D1���� }|>X~ )� �� \?F +

(+1>7G?>7;9D, ), �' � ., 2006)

*Uj)�U|y^{�� �� ,��� q?r� ,��+D^7 ,W?:�D8F ioD|xU{�Dy] =x WF z?|3:

�=bJsx (�Ur� ��h|yF �Dj�d�

�=j��� ,D~U|>�Wo WF WJ�F ��Dh{

�=e?Rx H[>� }G|N

�,�D`Jr� }G|N

(*38>5945B, M. 1>4 .17>5B, (, 2010)

�� (U|: ,WF q?r� ,��+D^7 ,�+D.|o42%�� ��+���Z ����x ��33%�� + �+� )D>�25%����xz?$|4y~ �HZ� *��� ���N z?FD|?F

U?u�I ,�WF q?r� ,��+D^7 'Dyj��N�� U_qo�x U_HZ�)9(.

z?ssRx �� =kyN�IU||7 =x W?[pI }{�;|>� �� q?r� ,��+D^7 ,�D`Jr� }?N:

}j�Xx 6> ,�WF500,�WF W;[Q  +� DF ,�DJ8~)/+WJ?{ =~���7=oDa� }|>X~ ���l }F�1 W;$[Q }$F }j�Xx X?�OI*U{D$]

}F }j�Xx PeZ W:� + ��] =x2000DI ,�DJ8~ =oDa� ,D~ }|>X~ z>� UFD> \>�Xo� �DJ8~25LW$~ ,��� }$F =oDa� ,D~ }|>X~

HkZ+ DF }j�Xx �DJ8~500U~��S \~D7 �DJ8~HoD>.

()?25BDC?>, M �' � �, 2011)

�z?ssRx �� =~+W:Y1��l #��Xx �� q?r� ,��+D^7 ,�+���Z =Z�WF ��Z�U{U?Z� }O?J{ z>� }F D?u�WJ:

}7 U{� *�W7 �DTI� �� =>D~ }{DxDZ D?u�WJZ� ��l )D:U|~�  �+W1}F ��Dr �*��F �+���Z�� }?u+� }>DxWZ }|>X~ *�Dj�2D$I5'D$Z

�W7 *U~D^x �� ,�+D.|o �� *�DpJZ� ��[RxD{ ,D>�Xx z?|4y~ + �U|J[~.,�+���$Z )�$x�W?1 K$RF ,�$Z }$F M>D$J{ }$8?uDQ ��

}F ,� }j�Xx �� q?r� ,��+D^7 ,�+D.|o �� t_DQ ,D>�Xx + *�DpJZ� }7 U|7 =x z]+� z?|4y~ D0x� ��+� =x \?1 q?r� ,��+D^7

U|7 =x W??mI ���+D^7 c>�W] + �DR?NWI DF qFDex W;>� ,� }j�Xx

(M1BD9>, *.. �' � ., 2005)
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*Uj,���+�WF ,�WF?r� ,��+D^7 }>DxWZ H^:�DF + D~ }|>X~HQD[x }F }{�y{ }j�Xx 6> �� q33W$8>�)36/13�D$J8~(��$h|yF

U{�W7 *�DpJZ� D~ ,�+D.|o z>� }>D1 }|>X~ ,D~��+�WF )�W7 ��WrWF.�U]DF ��N�x =oD7 PeZ }8?I��_��D~ }JoD>WF}|>X~w7 -DJG[{

W8>� W~)8DI12W8>� WF ���(+Q=J7y�� WJU{��� *�D]� '�ykx ={�sj ��Usx.z$>� �� *�D$�{ }{D?uD$Z cZ�Jx ,D~ =>�N }oW_

-DG>WsI }kuDex2W8>� WF ���)�+UQ5�DJ8~ WF ���(��F.}{DxD$Z 6$> X$?�OI }$|>X~ }$7 H[{� �� \?F z8yx �W8vyj \>�Xo�

}j�Xx (DyI q?r� ,��+D^7U~� \]�1 *��U{� tr�UQ DF #��Xx �� =JQ �� ,�.

(L1=25BD, D. 1>4 L?G5>25B7-D5B?5B, J. 2000)

 +� + ���xD~

}F ,�D`Jr� PeZ tr�UQ }GZDRx ,�WF}|>X~ �UJF� q?r� ,��+D^7 ,W?:�D7z?]Dx X?�OI ,D~,��+D$^7 ,�+D$.|o }F ��N�x ,D~

=x ��+�WF q?r�U{�])'+UN5(}|>X~ ��Usx w?[sI DF Y2Z +*�D�{ =oDa� %W`x �� =]D{ ,D~D~)'+UN4(��U$kI ���U$sx z>� WF

wJ[?Z}F }7 =>D~=x *�suDF ��d=x ��+�WF ��W7 }?�I )��IwJ[?Z ��UkI WF =j��� ��eZ w?[sI DF Y2Z + ��]Pe$Z tr�U$Q �D~

=x ��+�WF =j�����]:

'+UN4.}|>X~}F �� =]D{ ,D~*�D�{ ,W?: �D7=oDa� ,D~)2(

���� ��%#!�� ��!$"�!#!&$
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18

0

0.2

9

227.2

2

13.6

0

13

0

0.1

0

161.7

9

3.1

2

90 0.0

9

144.7

1

4.6

5

21.6

6

97196 21052

65

(U|:

=F�

80 0.2

7

132.3

2

14.2

3

50 0.0

8

55.36 0.4

5

50 0.0

8

58.93 0.6

7

15.3

8

30324

5

46639

08

(U|:

w>�

18

0

0.2

9

210.1

3

8.59 13

0

0.0

8

129.9

7

0.0

0

90 0.0

8

120.0

4

2.2

5

11.1

1

36745 40823

7

�N

=F�

80 0.2

7

175.0

9

25.9

6

50 0.1

2

92.58 5.1

1

50 0.1

1

91.80 4.6

8

35.7

5

28141 10060

41

�N

w>�

* �"$(' �+��&&�)� �#&'& � (�$$ ���'�� �!#("' -���#!!�"��  �!#("') , �"�' �#&'

���#'�  �+��&&�)� �#&'& � �"$(' �+��&&�)� �#&'& , 
( '�)�'�� �%��
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