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?Alte5REt=Ev?U?A(?NR=9���{A-?ACeRUZOYs54/0REsRAx=v?F&-RXxAC6RL�R6)� � xA. Ry33/31 REs.-RY=

 $Re xA xI{D ?A -3REs.Dxh= �?6 lte -5Ev?U;�REs5/0PX C6?A ���- (?N @f7sREs( .� ?A ;YY6 Cs-?ns R<�?ns Ry

33/31 REs.-RY=lA?as )-PI6 CBFXP . �{cws xA==fDA xaA�� uu=D �?6 ltexh=R7U�R2<YY6 Cs-?ns -; �*Rv ��Sj�

EG24;X ,�?kEU���ROEU� " �RA ;wMws u<REzA - PPX.

 )-PI6 . Ry .� � xA (?N "RA *?:wy R2<R7U�  ?=v ��{s ;YY6 .-R=v5/0.���RB6?N @f7sREs �:65

Cj?Vs.-RY=1xBDRs)-�xBDRs*-�xBDRs*{Uu=:v?=s

33/3REs)5/0REs

@f7s(?N��C6?A(

1489150414351476

66/6REs)1REs

@f7s(?N��C6?A(

16051597162333/1608

9/99REs)5/1REs

@f7s(?N��C6?A(

1813177817461779

32/13  REs)2REs

@f7s(?N��C6?A(

20942053210033/2082
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?AW<�Sj�rJL(?N�xEj?< "RAxAo=p�W<�Sj�Cs-?nsEqg;YR2<R7U� -otMD+ -�R3 _U{D (?N?y.R7U�R2<?A

 �(?N "RA Cs-?ns +�{A CA?F $Rjv.-R=YY6;v ��{s ?=�RA.R7U� �?6R2<�Sj�W<1�P=6R�.?AqMDo=UR9�;v{= xaA��

H=397.93G+1239Au=v.-R=YY6;R7U� �?6 lte -R2<Ps� CUPA . +� �� x6Hv.-R=YY6;v ��{s ?= �?6 CzI

R7U�R2< ��Gs C6?A �� �{I{s (?N dARs REs;PX?A) o7X5( .

o7X5 . �{X ;s R2<R7U� ���- x6 ;6?N rJL xA CBVv ;YY6 .-R=v ��R==hD) �?6 lte5;Ev?UREs(.

��R==hDlte�{kvxh=D��(?NRA.-R=v;YY6��*?:wy.���RB6?N��xUlteiqEOs3�5 �7;Ev?UREs?AxU ��R7D��

xcMp&-RXC6RLR2<R7U�) ?AC6?A;p?N ( )-PI ��7,PX ,��� +?YvCU�.

 )-PI7.=hD�?6 lte ��R==hD xA CBVv ;YY6 .-R=v ��R=

(?N �� xh=D lte

);Ev?UREs(

)-� xBDRs*-� xBDRs*{U xBDRsu=:v?=s

311891102114667/1145

51395132913621362

716341642161233/1629

 lA?aso7X6 ?A�Sj�W< �?6 lte �R2<R7U�v.-R=YY6;v ��{s ?= ;aN ��{\A�Sj�W<1�P=6R�.

xaA��;aNH=120.9923 +774.42�u<�Sj�W<v.-R=YY6;D �?6 lte xA CBVvxh=A ��+?=s; +� �� x6 �Pw6H RA�RA

v.-R=YY6;v ��{s ?= lte ��3)3<73<( @VL RA;Ev?UREs;sPX?A.
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o7X6 .R2<R7U� ;YY6 .-R=v ��R==hDxh=D �?6 lte xA CBVv.

�$�� 3���1

 xaA�� x6 ��� +?Yv H<?EvH=397.93G+1239 ;YY6 .-R=v u=A)H ( ��G C6?A �� �{I{s (?N dARs REs ?A'2=0.9522

 xaA�� - �{A ��RmRAH=120.9923+774.42?A'2= 0.9784�Sj�W<uEj?<v.-R=YY6;)H(D �?6 lte xA CBVvxh=)3(A ��+?=

s;6R +� �� x6 ��Hv RA�RA.-R=YY6;v ��{s ?= lte ��3)3<73<(;Ev?U @VL RAREs;sPX?A.

 �%$5*'��2/

]1[& �;:=A lMU� .� � .& �Rj ;<?B`?B` .* - ;v?z=6 .� .Cj{>� .1384 . u7XR<  ;YY6 Cs-?ns RA xqtL x<-�  - lte RF�

��{s xh=D .+�RzD ,?:Yv�� �+�R<� . �-?Y6 *{qe ;Yy-41 ;tqe xqJs .PqI36 ,�?tX  �4 xMk[1045 -1052.

]2 [! �;f=kX.ip� .1371 .u=X?s ){[�. �-?Y6 .?y .�?YEv�+�RzD ,?:Yv�� �� .)-� PqI

.3/ BAH4, ". '., %. A. (;0C>=, '. J. %>A<0=. 2005. &4=4CA0C8>= A4B8BC0=24 0B 05542C43 1H B70;;>F-2DC

;0=3 ;4E4;8=6 0=3 2A>??8=6. (>8; 0=3 )8;;064 '4B40A2  81(1): 1-13.

.4/ E7A70A3C, J. &., '. D. GA8BB>, $. F. ">274A, &. J. J0B0, 0=3 J. #. (278=BC>2:. 2001. *B8=6 C74 +4A8B

4;42CA820; 2>=3D2C8E8CH 20AC 0B 0 3A05C ?A4382C>A. A(AE. %> 011012. (02A0<4=C> C>=E4=C8>= C4=C4A.

.5/ J>7=B>=, (. H., -. (. "70=, 0=3 C. $. HDB08=. 1977. )74 42>=><82B >5 ?A428B8>= ;0=3 ;4E4;8=6: 0

20B4 BCD3H 5A>< &0:8BC0=. A6A82D;CDA0;-,0C4A-$0=064<4=C 4, 319-331.
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.6/ $02<8;;0=, '. H. 2002. )74 $4270=82B >5 )A02C>A-I<?;4<4=C &4A5>A<0=24. (4=8>A A2034<82

ABB>280C4, A6A82D;CDA0; E=68=44A8=6 I=C4A=0C8>=0; D4E4;>?<4=C )427=>;>684B C4=CA4 *=8E4AB8CH >5

$4;1>DA=4.

.7/ '468>=0  %4CF>A: 5>A A6A82D;CDA0; $0278=4AH. 1983. '%A$ C4BC 2>34B 0=3 ?A>243DA4B >5 50A<

<0278=4AH. )427=820; B4A84B %>. 12, B0=6:>:, )708;0=3. 129 ??.

.8/ )>=6, J., 0=3 B. -. $>0H03. 2006. E5542C >5 A02: 0=6;4 >5 278B4; 2DCC8=6 >= B>8; 2DCC8=6 502C>AB 0=3

?>F4A A4@D8A4<4=C: A 2><?DC4A B8<D;0C8>=. (>8; 0=3 )8;;064 '4B40A27 88, 55-64.

.9/ *?037H0H0, (. "., ). H. ,8;;80<B, #. J. "4<1;4, 0=3 %. E. C>;;8=B. 1984. E=4A6H A4@D8A4<4=C 5>A

278B4;8=6 8= 2>0BC0; ?;08= B>8;B. )A0=B02C8>=B >5 C74 A(AE 27(6): 1643-1649.

.10/ ->I, F. $., 0=3 '. D. GA8BB>. 2003. A(AE &D1;820C8>= %D<14A 913C0403, A(AE D8BC8=6D8B743

#42CDA4#27, A6A82D;CDA0; E@D8?<4=C )427=>;>6H C>=54A4=24, #>D8BE8;;4, "4=CD2:H *(A.
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ABB4BB<4=C >5 F>A:8=6 34?C7 0=3 C74 B>8; E>;D<4 8= B2A0?4AJB 1>F; >=

3A0F10A ?>F4A

A;8 1>I>A68
1
,B4=H0<8= 010B80=

2
,H0B0= I4:8 38I098

3
,F0C4<4 <0C0AB03

4
,

A;8 B706714868
5

1,2- GA03D0C4 (CD34=C >5 A6A82D;CDA0; $4270=82B, IB5070= *=8E4AB8CH >5 )427=>;>6H

3- ABB8BC0=C &A>54BB>A, D4?0AC<4=C >5 E=68=44A8=6 <4270=82B >5 A6A82D;CDA0;

$0278=4AH >5 B70783 270<A0= D=8E4A28CH

4- GA03D0C4 (CD34=C >5 A6A82D;CDA0; $4270=82B,B0A8

5- ABB>280C4 &A>54BB>A, D4?0AC<4=C >5 E=68=44A8=6 <4270=82B >5 A6A82D;CDA0;

$0278=4AH,EB5070=

��
�	���

#0=3 ;4E4;8=6 8B 4E4=8=6, 5028=6, 0=3 <0:8=6 C74 BD8C01;4 B;>?4 8= C74 584;3 022>A38=6 C>

2>4558284=C >5 ?4=4CA0C8>=, B>8; C4GCDA4, BC>??064 5A>< >E4A5;>F8=6, 0=3 B>8; 4A>B8>= 0=3 F0C4A

38B?4=B4 8= 584;3. B8=24 C74 CA02C>A 5D4; 2>=BD<?C8>= 0=3 3A0F10A ?>F4A 8B 0 2A0<? 8C4<, 5>A 0

CA02C>A F8C7 0 24AC08= ?>F4A, F8C7 342A40B8=6 <>C8>= A4B8BC0=24, 20= 8=2A40B4 F>A: F83C7 0=3

CA0E4; B?443, F7827 20DB4 8=2A40B4 8= F>A:8=6 20?028CH 0=3 342A40B8=6 2 . I= C78B ?0?4A

022>A38=6 C> '%A$ BC0=30A3, C74 3A05C ?>F4A =443 5  ADBCA0;80= D$E3000 B2A0?4A 8= CA44

F>A:8=6 34?C7 (3, 5 0=3 7 24=C8<4C4A) 0=3 8= 38554A4=C B>8; E>;D<4 8= C74 B2A0?4AJB 1>F; (4E4AH

0.5 2D182 <4C4A) F0B <40BDA43. '46A4BB8>= 0=0;HB8B B7>F43 C74 A4;0C8>=B 14CF44= F>A:8=6

34?C7 0=3 B>8; E>;D<4 8= C74 B2A0?4AJB 1>F; F8C7 3A0F10A ?>F4A A4@D8A4<4=C. '4BD;CB B7>F

3A0F10A ?>F4A A4;0C8>= 8= F7827 H=397.93G+1239 ('2=0.9522) F74A4, H 8B 3A0F10A ?>F4A =443

0=3 G 8B B>8; E>;D<4(<3) 8= B2A0?4AJB 1>F;. I= 0338C8>=, C74 F>A:8=6 34?C7 A4;0C8>= F0B

H=120.9923+774.42 ('2=0.9874) F74A4, 3 8B C74 F>A:8=6 34?C7 (3<3<7) 8= 24=C8<4C4A.

��
��	�

 DA05C, E=4A6H, #4E4;8=6, (2A0?4A
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