
}{EUv> @?{Xo }O�> VBu�J �� �I_< %�{ . /2X{� 'Xbx /�E[ }|B�G@GXl ,EPAEG��� ,EK[� /�

/��.�EJ��5 }K^Xo1@[Eyu� @dJXx �2�VTEG zB\R �3

1-,�X�J �EsBsSJ . +�vj VR�. �@x�[� ���� -E?_{�� �/��.E_< ,�B[�YB{E=x V^�� @[E|^�E< /�P_{��
&@FCE2CG6C5J.7@8>2:=.4@>

2-,�X�J �EsBsSJ . +�vj VR�. �@x�[� ���� -E?_{�� �/��.E_< ,�B[�YB{E=x }K^� �EK[�

3-�EK[��EA,�X�J �EsBsSJ . +�vj VR�. �@x�[� ���� -E?_{�� �/��.E_< ,�B[�YB{E=x }K^�

�+���

w�x �� /��.E_<]UG zAXJ{� -V||< 'Xbx /E~�� �I[Ex ��_< �� /2X]UG ,EBx     'X&bx zAXK&_BG �/��.E&_< n&vKUx /E~

@x }k[�J *ER �� }< }{EUv> Ik|a }G Qg[ VR�. �� /2X{����� "EbKT� V^EG . ���&bSx /��.E&_<�� }&{EUv> E&~ }&G t&Bu�

]A�Yo�VBu�J��VR�.�Qg[-�EpK[�}|B�G��-�E�{E~.}HvlXGeA�X^VjE\xE{eBSxJ. I_<tbo �� ��ET VBu���.�}KoEAI[�.

txER }{��EA 'WR tBu� }G XBT� /E�uE[ �� /E~ . /2X{� /2X{� /E~ -�E�{ }|B�G 'Xbx IBy~� }kuEgx +.Yu}G��h|x}oXa@A�O

��'Xbx�/2X{���a�/�?u�'Xbx.]~E<}|AY~/E~VBu�J|x �� -:A. }GE     �@&GXl ,E&PAEG��� ,EK&[� V&|{Ex /XB[�X[ qf

@x /�.XcV^EG.}xE|_[X5 qAXf �� �Ej�f� qBsSJ zA� ��}{EUv> �� @o�EbJ ��f }G . @AE~}O�> *�bSx VBu�J ,����o �� @?{X

iyO ,EK[� Qg[  ��X&r @GEA��� ���x *�bSx +X>�vB< X~ /��� }G @oXbx /2X{� XG @<ET EA ;B{�5.�VB~ I_< %�{ ��XM� . /�.�

IoX> .2X{� }< ��� ,E_{ NAEK{}O�> +X>�vB< X~ VBu�J /�XG @oXbx / @<ET @?{Xo47 }&O�> . *.2E?x   ;B{�5.�V&B~ @&?{Xo32

I[� *.2E?x.}{EUv> �� @oXbx (XG . IT�[    E&G F&BJXJ }&G @<ET /E~56/94N .92/4N }&{EUv> �� .    E&G ;B{�5.�V&B~ /E&~

08/92N .44/7N-�E�{ zBG �� �� 'Xbx ,�YBx zAXK_BGK^�� E~V|G }PBK{ . }&|B�      �� ;B{�5.�V&B~ I&_< }&< ��� ,E&_{ /�E&[

 }sg|x���� /�EbKr� }BO�J.-��� tBvSJ . }AYPJ+X{ EG E~ ��Yo�DADD   /�E&x� ,�&x�� EG I_< %�{ .� zBG /2X{� }\AEsx .)  +E&P{�

IoX>.

�����+�:� ��A:/2X{� �{�5.�VB~ I_< �@<ET I_<;B}{EUv> ��@?{Xo }O�>

@<+8<

 @[�XG'Xbx XB[J �� /2X{�/2X{� tBvSJ  E[� /��.E_< ��VBu�@x tB=_J �� V&~� .   t&BvSJ  '�V&~� �� @&=A  �/2X&{�

@KR . /��.E_< V|A�Xo �� XAW5 VAVPJ /2X{� iGE|x @|AY?AEO . /2X{� /E~ -�E�{ ]~E< ��O�G . VBu�J /E~ }|AY~ ]~E< �.Vsyu�

!.� ,��.�/E~�� @Ky\r ,��|j }G IkBHf ��VK[.� VBu�J   @&x }&|B�G IAXAV&x ;A V&^EG)A=>2DD:,2011(. I&_< }&{EUv>/�

Ik|a��*ERV^���/�EB\G��E~��_<@xV^EG .FBj-Vyj!.�I_<}{EUv>/�}GtBu�IB~Ex V&Bu�J�� ��E&T�� t&bo�
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'Xbx/�EG/2X{�@xV^EG .]A�Yo���'Xbx/2X{���I_</E~}{EUv>/�@=A��w�xzAXJ]UG/E~ �E&kuEgx /2X&{�

��/��.E_<-��G.}{�>X~@KBso�x��}|Bx�]A�Yo�@A��E<'Xbx/2X{���I_</E~}{EUv>/��@xV{��J L&jEG -�EpK&[�

}|B�G��iGE|xEG!���/2X{���X> .@vjwl�@xEyJIAYx/E~I_<}{EUv>/��'Xbx/�EG/2X{���}{EUv>E~�}G-:A.��

tboExX[��/����xI[�}<�EB{+XHx}G@[�XG/E~@yvj����)(92232?: �����., 2008(.}{EUv> �� -V^ VBu�J ���bSx-

zBAE5 IGEr� ��Vr �� }sg|x �X[ wBvr� }G }O�J EG @GXl ,EPAEG��� /E~ @&x �����TXG /XB\xX> qfE|x XAE[ }G IH\{ /XJ  �V|&^EG

 �� /2X{� ��O. IBy~�}{EUv> zA� E~,E|9{� /E~ Vu�x ,V^ !�xET XM� �� }< I[�@AExX>��}{EUv>�  XB&[�X[ qfE|x @TXG ��

)IjE[ .� @u� ;A �Vx }G (      �E&8� @&v< ��&f }&G }&=|A� EA . -VA� FB[� Ex� VAV^ Io� �� @^E{ )�^ XM� �� ,E~EB> I[� z=yx

@>��ExX[{�^V .� @gA�X^ zB|8 �7B~}{�> . ���V&{ ��O. }{EUv> �EP{ /�XG @~��       ,�.�X&o @uE&x �X&c t&ySKx -V&||< V&Bu�J

@x��^ . zA�XGE|G*E[ �� /2X{� IyBr @{E�O ]A�Yo� }G }O�J EG �EsBsSJ �/2X{� ,E>V||< 'Xbx /E~ }lVl� . XBT� /E~  z&A� ��

I[� XAW5E{ �E|KO� . /�.Xc /Xx� }|Bx�.

/2X{� 'Xbx ,�YBx @[�XG }G /� }kuEgx �� }{EUv> @?{Xo }O�> VBu�J /�XG   }&KT��X5 -E&_{ExX< ,EK[� /E~ }{EUv> �� /�

V^ .}kuEgx ���x /E~ }{EUv> �� }< ��� ,E_{ NAEK{       /� }&{EUv> @&?{Xo }&O�> +X>�&vB< ;&A V&Bu�J /�XG @oXbx /2X{� e[�Kx

8081/0I[� -��G *.2E?x .     F&BJXJ }&G Y&B{ /2X&{� IH\{ . /2X{� `uET -�.Yo� e[�Kx �/2X{� /�. -X�G e[�Kx XA�Esx327/1

 �*.2E?x XG +X>�vB<426/1225 . �EK=~ XG *.2E?x9899/0  }&< ��� ,E_{ qBsSJ zA� �� -Vx� I[� }G NAEK{ zB|9y~ Vx� I[VG

@x!.� ��a� . /� }{EUv> I_< �� IAXAVx XBBmJ EG ,��J }{EUv> �� /2X{� 'Xbx �@?{Xo }O�> �WG wr� �� XBBmJ . I_< /E~

-E_{ExX< ,EK[� @?{Xo }O�> /E~`TE^ XA�Esx ,��� �EsJ�� EG . ��y{ }|B�G ��   �� �� /2X&{� 'X&bx @A��E< . ,ExV{�� /2X{� /E~

��� ]A�Yo� }{EUv> zA�)&2D926: �����.,2008.(    V&Bu�J }&< V&|KoEA�� @Kk|a ���a }G @?{Xo }O�> VBu�J /E~ }{EUv> @[�XG ��

 @?{Xo }O�>GJ 92-153/45 }< ���� /2X{� 'Xbx82/34Nx ,� /2X{� Z6[ . ��< }G #�GXx VkG . -��G IT�[ /2X{� }G #�GX

I[� zB^Ex . /2X{� IH\{8/0 /2X{� /�. -X�G .K8 M;-199/0x@V^EG .Y~ tBvSJ}|AE~  w&�x }&< ��� ,E_{ X&JzAY~ }&|A E&~ �

]< -X_R . zBx� -�EO� �zB^Ex �X>�E< }|AY~x E~@V^EG .-X�G . /2X{� �� -�EpK[� �� 3�YG %��Yxqo�x /�EbKr� /�. -��&G XJ  V&{�

)L6E:? 2?5 +2C52C,2008.(/X?A� qBsSJ ��    }&KT��X5 }&B<XJ �E&<�J ,EK[� �� @?{Xo }O�> VBu�J �� /2X{� 'Xbx tBvSJ }G

V^ . @?{Xo }O�> VBu�J �� -V^ 'Xbx /2X{���Vsx }< ��� ,E_{ NAEK{36/96957   �.V&R ��V&sx zA� �� }< I[� �EK=~ �� *.2E?x

42�� . *YA� IT�[ }G #�GXx Va38Va�� zB^Ex . @AEByB^ ��< }G #�GXxE~I[� . IH&\{  �/2X&{�8/0   /2X&{� /�. -X&�G .

00/1 +X>�vB< XG �� *.2 E?x ;AVx� I[� }G �EK=~ .0��.VR76  . V&AVPJ tGEr XBl �/�.�. /2X{� t< �� Va��22   t&GEr V&a��

��G VAVPJ)ED6?8F? ��� ��.,2007.( @[�XG ��      /2X&{� t&< �� *Y&A� /2X&{� w�&[ }< V|KoEA�� @?{Xo }O�> VBu�J /E~ }{EUv>

 @oXbx35/34N ��< �59/27N� }KB\AXK=u� �/16N �@AEByB^ +�y[19/10N @{E\{� /2X{� .64/8Nx@^EGV .   *�&bSx �X&=vyj

160 @oXbx /2X{� . �EK=~ �� zJGJ 92-17162/106x@V^EG . /2X{� IH\{2/1 /�. -X�G . /2X&{�<8 M;-109/0 &x@ V&^EG
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;8�< %��Yx }< ��� ,E_{ NAEK{V|K\~ XJXM��x /2X{� -��EG Xh{ �� 3�YG %��Yx }G IH\{ XJ .   ;&A ,��&|j }G @?{Xo }O�> �X=vyj

 &x �WG . �� �,E\{� �zB^Ex �@AEByB^ +�y[ ���< tsK\x /E~XBmKx �� /� }u�Ekx �}K\G�. XBmKx@ V&^EG .     }&y~ }&< ��� ,E&_{ NAE&K{

 V{��� ]s{ �X=vyj �� . -��G ��� @|kx �WG /2X{� YO }G E~XBmKx)H2E:C=: �����., 2006(.  }&{EUv> /.� ]AE&x�� EG E&~  EBu�XK&[� ��

x }A� ;A }{EUv> ]^�5 }G +.� }A� ,�X< }oEc� }< V|KoEA��@V{��J �.VR EJ /2X{� 'Xbx ]~E< LjEG32N  ��&^)G2CK@=:

2?5 B=24<H6==.1987.(9y~ . zB|      @&?{Xo }&O�> V&Bu�J �� /� }&{EUv> ]&^�5 %�{ }[ XM� @[�XG ��� ,E&_{   �� �X&=vyj }&<

 }_B^ . ;BvAX<� �^BH ]^�5 zA� �� �X=vyj �}A� .� zvBJ� @v5 ]^�5 EG }{EUv> �� @?{Xo }O�> -��V{� @=8�< Ivj }G . ��G }

x zBAE5@V^EG]^�5 zB|9y~ LjEG ;BvAX<� . }A� .� zvBJ� @v5 /E~30N    }&_B^ E&G }&\AEsx �� @AExX> /2X{� �� @A�O }oXa

-V^ /� V{�)&2A25@A@F=@D 2?5 H2@ ,1997.(qBsSJ . iGE|x �.Xx }KoX> ���a /E~@x ,E_{  }&< V~�   �� /2X&{� /E&~YBuE{�

 ���x���bSx}{EUv>@GXl ,EPAEG��� ,EK[� /�*ER }G EJ I[� -V_{ +EP{� �Wu }G }O�J EG  I&By~�  T }&G /2X&{�   �� V&kG "�&b

}{��EA ,V^ V|yoV~ �E~ �EB{ ̀ TE&^ @[�XG }G   }&{EUv> �� /2X&{� /E&~   V&Bu�J /E&~      . @<E&T I&^E< !.� .� }&G @&?{Xo }&O�>

��G }sg|x �� E�{� zBG }\AEsx . ;B{�5.�VB~.

�A ��
 � 	�C<

��+EP{�zA�qBsSJ}G��h|xzBBkJ,�YBx/E~ -�E�{@oXbx}{EUv>��/E~{�5.�VB~ . @<ET}O�> VBu�J ;B@?{Xo ,EK[�

@GXl ,EPAEG���.@[�XGXM�%�{ I_<XG/2X{� �@oXbx ����x XAE[ . �X=vyj��VkJ20}xE|_[X5}B�JV^.e[�J}{EUv>,����

}sg|x./XB> -��V{�/E~@{�VBxtBy=J^V .XG �@O�ET . @vT�� �EAX_{ iGE|x �� /� }{EUGEK< �Ej�f� ,��.� I[VG ���x �� @[�

�Xf zBJ� iGE|x }kuEgx . ��_< �� nvKUx /E~ }xE{ ,EAE5 . -V^ +EP{� @_~.:5 /E~�V^ -�EpK[.  ̀ TE&^ }H&[ESx �� Z5  /E&~

��Yo� +X{ �� -�EpK[� EG �Ej�f� tBvSJ . }AYPJ � /2X{�(&((  /�E&x� ,�x�� e[�J /� }{EUv> I_< %�{ .� zBG /2X{� }\AEsx .

)I[� -V^ -��� +EP{�.

X{�/2-�E�{/E~VBu�J/��.E_<����,��KBx}G.�-.X>-VyjwB\sJ��y{:1-wBsK\x /2X{� IT�[ txE^

I[� VBu�J �EBvyj �� *YA��BG . @vB\o .IT�[ XcER *ER ��   I&[� }&KoEA }k&[�J /E~��_< �� FuEl /2X{� @vB\o /E~ .

IT�[T�[ �� /VBu�J }KB\AXK=u� . *El� �zAY|G �*YA� V|{Ex @AE~IwJ� . ;AXK=u�.�VB~ zB|9y~ . @vB\o /E~ . }G *YA� IT�[

 ���� 'Xbx wBsK\x /2X{� �� /�EA� ��Vsx)80-60N .(  -�E&�{ z&A� �� }Kp�{ /2X{� t< iyO zBBkJ /�XG  ,� @&J��XR !��� E&~  E&~

I[� -VA�X> `U_x .@x %��� }G ,V{E[� . ,��.� w~�Xo 'Xa }< /2X{� ��Vsx zBy~H[ESx YB{ �� ��X>I[� -V^ } .2-  /2X&{�

wBsK\x XBl @oXbxzB^Ex ITE[ /�XG @&x 'Xbx /��.E_< �� -�EpK[� ���x ���x X?A� . ��YB�PJ . E~ ��&^ . w&�x   -�E&x zAX&J

}G . V|K\~ E~��< �wBsK\x XBl /2X{����� @y�x �EB\G w�[ ��� "�bT .@x wBsK\x XBl /2X{� ����x X?A� ��]< Io� ,��J E~

G� qfE|x �� . �@ /2X{���y{ X<� �� /�EBG�)A=>2DD:,2011(.
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/2X{�txE^ }{EUv> wK\B[ �� @oXbx /E~/2X{�/E~ :�zB^Ex�IT�[�+���X>�E< I&o����<  �+�y&[ . E�&_< /�E&BG�.

tyR.ts{@xV^EG .@xEyJ����x(�oX<Wu�XGF\R*.2E?xXG�EK=~@xV|^EG . I&�O ��.�X&G /2X&{� @oX&bx }&{EUv> �� &~E

/�.XcI[�}<,�YBx��� w~   }&{EUv> �� +�V&< X~ �� }Ko� �E=G /2X{� t< . -�X< �Xc @oXbx /E~ -�E�{ �� �� @oXbx /2X{�

wA�.� I[� }G �� ;B{�5.�VB~ . @<ET /E~)A=>2DD:,2011( .  /��� w&~ �� V&AEG 0��a� /2X{� /E~��� w~ �� -�EpK[� ��   }&G /E&~

�EpK[� ,�XA� eA�X^ �� -Vx� I[���^ -.-V_{ }H[ESx ,�XA� �� ��Vj� zA� }=BDEP{� �� Ex�  . V|K&\x iGE|x �� wA�X< @k[ zA�XGE|G �V{�

}\AEsx IuER ;A ,�8 . wB|< -�EpK[� ;A�Y{ XA�Esx @&x �Xc IGEM �Vj ;A �� ��Vj� }y~ . wA��� /�    }&\AEsx zA�XGE&|G �V{�&^

@x QBSaV^EG./��� w~ *.VO �� /2X{� /E~)1 (� ,E_{-V^ -��V{�.

 /��.E_< ,�B[�YB{E=x ��}[     �� /��.E&_< �� /2X&{� IBk&c. �� ixE&O ITE|^ ,E=x� }< ����� ��O. /2X{� w�x `TE^

@x EB�x Ex /�XG�E[� ./2X{� IH\{ )E'1( }<   t&x��j �� -V&^ 'Xa /2X{� t< . @O.XT ���bSx @AExX> /XuE< zBG IH\{

�-��G VBu�J.@x VR�. VrEoV^EG . /2X{� `uET -��EG)NEG
2(E{ /2X{� zBG tcEpJ E&B{ ���x /2X{� t< . -V^ VBu�J `uET�  /�X&G

I[� VBu�J.`TE^ zA� �EK=~ XG *.2E?x F\R XG@x /XB> -��V{���^ .-X�G@~�/2X{� )E&
3(  �� -V&x� I[VG *�bSx ��Vsx

V|A�> �� /2X{� VR�. X~ .G`TE^ }kuEgx E@x /2X{� /E~Xx ,��J       V&Bu�J �� /2X&{� @~��E&G }&\AEsx �*�&bSx V&Bu�J nvKUx tR�

!.� EG �� nvKUx ���bSxX< @[�XG nvKUx qfE|x �� �.EpKx /E~�)A=>2DD:,2011(.

1. E?6C8J '2E:@/E'0
2. N6E E?6C8J G2:? /NEG0
3. E?6C8J &C@5F4E:@? /E&0
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��+$1 .*�Ekx/2X{�@?{Xo }O�> VBu�J �� @O.XT . /�.�.

5�?<

����%�!��&

+'�� ,� �����< ���,>� �
� ;A

	!�%�+ �$(�)���!'�
� (!�'��

+'��

�!�'

�	�B>

�!#('

(EC52= �����., 2007)1.96H
@{E\{� /.XB{
HF>2? L23@FC

((2>2G2E62? �����., 2011)

((2>2G2E62? �����., 2011)

(OK<2? �����., 20042)

62.7

51.33

11.93

H

L

<,9

K8

zB^Ex
M249:?6CJ

*YA� IT�[
D:6D6= 7F6=

}KB\AXK=u�
E=64EC:4:EJ

@AEByB^ /E~��<
C96>:42= 76CE:=:K6

('27:66 �����., 2010)66.14

,2.XKB{ )�
2) N:EC@86? (N)

 Xp\o )�
('27:66 �����., 2010)12.443)&9@DA9@CFD (&2O5)

 wB[EK5)�
('27:66 �����., 2010)

(M2?52= �����., 2002)

11.15

120

4)&@E2DD:F> (K2O)

YA�/Wmx )�
5)M:4C@6=6>6?ED

@x�� ��<
('27:66 �����., 2010)0.3K8F2C>J2C5 >2?FC6

@AEByB^ ���x
K8C96>:42=D

 ]< nvj)�
(EC52= �����., 2007)

(EC52= �����., 2007)

238

216

2)H6C3:4:56

 ]< 1�Er)�
3)FF?8:4:56

(EC52= �����., 2007)

(OK<2? �� ��., 20042)

(EC52= �����., 2007)

(OK<2? �����., 20042)

(OK<2? �����., 20042)

101.2

199

0.63

1

0.8

M3

K8

K8

]< -X_R )�
4)&6DE:4:56

 @AEByB^ ���x XAE[)�
5)C96>:42= :? @G6C2==

/�EBG� ��
ICC:82E:@? H2E6C

�.WG
(665D

@O.XT /2X{�)@?{Xo }O�>(
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"(� � #��!>

/2X{�@oXbx/�XG}{EUv>�� ;AX~�EK=~ ;A IRE\x ���� E~}H[ESx-�X<Va�� .;AX~��-�E�{E~��/2X{�@oXbx

}H[ESxVA�X>.

��>,7 @$C� ���) @>�*:� 
	 �7,3< ��,>�

 ��+$2 . /2X{� �� @?{Xo }O�> VBu�J @oXbx1@<ET }{EUv> �EK=~

+2
	

#�%��!'���

 +'�� 
	 ��,>�
� ����
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