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 . !. "#$%&', (.).*., +,-./00-,, 1&&2 (34,56*5); 
7. 8. 9$72:&;8, 4.).*., (-</*), 1&&2 (34,56*5); 
8. =. 73#28', 4.).*., (-</*), 1&&2 (34,56*5); 
 . >. 1?&@9$=79&A, 0).*.0., 1&&2 (34,56*5); 
8.  . 9:&=@&9$=, 0).*.0., 1&&2 (34,56*5); 
&. !. #83B'&9, 4...-C.*., (-</*), 1&&2 (34,56*5) 

#$% &'()(* +#,-.,/(.*0 1/+*().12 3&$"(#,4,%) 2$&5

3 0)5))D *5E/(/*D ,/FGHI)5)6 CD<*D0*6J E6+,-KGE5*I /H/4),-E-F5 2 #5. 

= 0)5)I/ +,6E/(/*L ,/FGHI)5)L +,-M*-0)*LJ 60+L)5*6N OH/4),-E-F5 2 #5. 

In the paper the results of strength tests of electric locomotive 2EL5 are presented. 

$),50H/E5P *5GM*--600H/(-E5)/HI045P H5K--

,5)-,6P (6*5C646 6 +,-M*-0)6 +-(E6Q*-R- 

0-0)5E5 ($'&# 1!!7) 1*/+,-+/),-E04-R- *5-
<6-*5HI*-R- G*6E/,06)/)5 Q/H/F*-(-,-Q*-R- 

),5*0+-,)5 6C/*6 545(/C645 =. #5F5,P*5 
(1'3S2) +,-E/H5 E -4)PK,/ 2008R. *5 F5E--

(046J +G)PJ $8$ «%9 «#GR5*04)/+H-E-F» 

G(5,*L/, 5 E *-PK,/ 2008R. *5 GM50)45J $(/005 
– 9-)-E04 - =5+*P,45 $(/004-N Q.(. - J-(-EL/ 
+,-M*-0)*L/ +,6/C-M*L/ 60+L)5*6P OH/4),--

E-F5 2 #5-008. 

$0*-E*-N </HIT ,5F,5K-)46 *-E-R- OH/4-

),-E-F5 PEHPH-0I 0-F(5*6/ E 34,56*/ R,GF-ELJ 

OH/4),-E-F-E *-E-R- +-4-H/*6P 0 GHGMU/**L-

C6 O40+HG5)5<6-**LC6 45M/0)E5C6 (HP F5C/*L 

R,GF-ELJ OH/4),-E-F-E =#80 E0/J C-(6.645-
<6N, 4-)-,L/ EL,5K-)5H6 0E-N ,/0G,0. 

7J/C5 ,5FC/V/*6P )/*F-,/F60)-,-E *5 */-
0GV6J OH/C/*)5J 4-*0),G4<66 OH/4),-E-F5 
2 #5-008, 4-)-,5P KLH5 ,5F,5K-)5*5 *5 -0*--

E5*66 ,/FGHI)5)-E 0)5)6M/046J 0)/*(-ELJ 60-
+L)5*6N, +,-E/(/**LJ 60+L)5)/HI*LC </*-

),-C «2:8'77 :2» E $8$ «%9 «#GR5*04)/+-

H-E-F», +,6E/(/*5 *5 ,60. 1 6 2. 

 

 

:60. 1. 7J/C5 ,5FC/V/*6P )/*F-,/F60)-,-E *5 ,5C/ )/H/Q46, )PR5J HTH/M*-R- +-(E/U6E5*6P 6 *54H-**LJ 

)PR5J /H/4),-E-F5 2 #5 
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:60. 2. 7J/C5 ,5FC/V/*6P )/*F-,/F60)-,-E *5 ,5C/ 4GF-E5 OH/4),-E-F5 2 #5 

'5 0J/C5J +,6*P)L 0H/(GTV6/ -K-F*5M/-
*6P: 

1…270 – *5+,PQ/*6P (>!5) E */0GV6J OH/-
C/*)5J 4-*0),G4<66 OH/4),-E-F5; 

L1, L2, L3 – *5+,PQ/*6P (>!5) E )PR5J HT-

H/M*-R- +-(E/U6E5*6P, ELFE5**L/ 0--)E/)0)-
E/**- 6FR6K5TV6C6 C-C/*)5C6 My, Mz 6 +,--

(-HI*-N 06H-N Nx -)*-06)/HI*- C/0)*-N 060)/-
C/ 4--,(6*5) )PR; 

Akuz , Atel , Atr – G04-,/*6P (C/02) 0--)E/)0)-
E/**- *5 KG./,*-C K,G0/ 4GF-E5 OH/4),-E-F5 E 

,5N-*/ 5E)-0</+46, +-0,/(6*/ K-4-E6*L ,5CL 

)/H/Q46 6 *5 +-+/,/M*-N ),5*0.-,C5)-,*-N 

K5H4/ ,5CL 4GF-E5; 
Fa – 06H5 (4') E )/*F-C/),6M/04-N 5E)--

0</+4/, 4-)-,-N KLH5 0/,6N*5P 5E)-0</+45 +/-
,/( +,-E/(/*6/C 60+L)5*6N. 

PSI – GR-H +-E-,-)5 +/,E-N )/H/Q46 -)*--

06)/HI*- 4GF-E5, -+,/(/HP/CLN +- E/H6M6*/ 
+,-(-HI*-R- +/,/C/V/*6P K-4-E6* ,5C )/H/Q-

46 -)*-06)/HI*- 4GF-E5. 
74-,-0)I V (4C/M), -+,/(/HPH50I +,6 +,--

E/(/*66: 

– J-(-ELJ +,-M*-0)*LJ 60+L)5*6N +,6 +--

C-V6 GPS *5E6R5)-,5, 4-)-,LN G0)5*5EH6E5H0P 

E E5R-*/-H5K-,5)-,66 1&&25; 
– 60+L)5*6N *5 0-G(5,/*6P +,6 +-C-V6 

4-*)54)*LJ +/(5H/N 6 OH/4),-**-R- 0/4G*(--

C/,5. 

#56789:;:< =>?>@<= AB>CD>E:D<= 

FEA<:;DFG 

$+L)*LN 0</+ 0-0)-PH 6F OH/4),-E-F5 2 #5-

008, E5R-*5 – H5K-,5)-,66 W 04572046 6 OH/4-

),-E-F5–O)5H-*5 =#807-2534. 

%-(-EL/ +,-M*-0)*L/ 60+L)5*6P OH/4),--

E-F5 2 #5-008 +,-E-(6H60I E (E5 O)5+5. 
'5 +/,E-C O)5+/ *5+,PQ/*6P E */0GV6J 

OH/C/*)5J 4-*0),G4<66 -+,/(/HPH60I *5 ELK/R/ 
6 +,6 C5HLJ F*5M/*6PJ 06H )PR6 6 )-,C-Q/*6P. 
'5 O)-C O)5+/ E 0-0)5E/ -+L)*-R- 0</+5 OH/4-

),-E-F =#807 (E6R5H0P E ,/Q6C/ ELK/R5 +,6 

(E6Q/*66 E JE-0)/ 0</+5 6 E ,/Q6C/ )PR6 +,6 

(E6Q/*66 E R-H-E/. 
'5 E)-,-C O)5+/ -+,/(/HPH60I (6*5C6M/-

046/ *5+,PQ/*6P E OH/C/*)5J 4-*0),G4<66 

OH/4),-E-F5 2 #5-008 +,6 K-HIU6J F*5M/*6PJ 

06HL )PR6, 4-)-,L/ 6C/T) C/0)- E- E,/CP E/-
(/*6P R,GF-ELJ +-/F(-E E M50-E-C 6H6 +,-(-H-

Q6)/HI*-C ,/Q6C5J ,5K-)L OH/4),-E-F5 2 #5 

6H6 +,6 ,/4G+/,5<66. '5 O)-C O)5+/ 06HG 0--

+,-)6EH/*6P +-/F(5 0-F(5E5H OH/4),-E-F 
=#807 E ,/Q6C/ ,/-0)5)*-R- )-,C-Q/*6P +,6 

(E6Q/*66 E JE-0)/ 0</+5 6H6 E ,/Q6C/ )PR6 

+,6 (E6Q/*66 E R-H-E/. 
= +,-</00/ 60+L)5*6N (E6Q/*6/ -+L)*-R- 

0</+5 -0GV/0)EHPH-0I *5 -+L)*LJ GM50)45J 

+G)6 0- 0H/(GTV6C6 04-,-0)PC6: 

  +- +,PCLC GM50)45C +G)6 6 4,6ELC 

K-HIU-R- ,5(6G05 (R>850C) – (- 120 4C/M; 

  +- 4,6ELC 0,/(*/R- ,5(6G05 
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(400 C<R<650 C) – (- 04-,-0)6 110 4C/M;  

  +- 4,6ELC C5H-R- ,5(6G05 (R<400 C) – 

(- 04-,-0)6 50 4C/M; 

  +- 0),/H-M*LC +/,/E-(5C *5 K-4-E-N 

+G)I C5,46 1/9 6 1/11 – (- 25 6 40 4C/M 0--)E/)-
0)E/**-. 

8*5H6F -0<6HH-R,5CC, F5+605**LJ E- E,/-
CP -+L)-E, +-45F5H: 

  +,6 ),-R5*66 OH/4),-E-F5 0 C/0)5 6C/-
T) C/0)- EL0-46/ *5+,PQ/*6P E */0GV6J OH/-
C/*)5J ,5CL )/H/Q46. = M50)*-0)6 +,6 06H/ E 

5E)-0</+4/ 420 4' E )/*F-)-M4/ 32 (4,-*U)/N* 

)PR-E-R- (E6R5)/HP *5 </*),5HI*-N +-+/,/M*-N 

K5H4/ ,5CL )/H/Q46) *5+,PQ/*6P (-0)6R5T) 40 

>!5, E )/*F-)-M45J 80 6 81 (F54,GRH/*6P C/Q(G 

K-4-E6*5C6 6 </*),5HI*-N K5H4-N ,5CL )/H/Q-

46) - 28 >!5, 5 E )/*F-)-M45J 75 6 232 (4,-*-

U)/N*L 4,/+H/*6P *54H-**-N )PR6 4 </*),5HI-
*-N K5H4/ ,5CL )/H/Q46 6 4 KG./,*-CG K,G0G 

,5CL 4GF-E5) +- 30 >!5. = *54H-**-N )PR/ 
()/*F-)-M45 53) *5+,PQ/*6P 0-0)5E6H6 22 >!5; 

  +,6 (E6Q/*66 +- 0),/H45C *5 K-4-E-N 

+G)I, +- 4,6ELC C5H-R- 6 0,/(*/R- ,5(6G05 6 

+- +,PCLC GM50)45C +G)6 6F E0/J )/*F-)-M/4, 

,50+-H-Q/**LJ *5 ,5C/ )/H/Q46, )-M46 80 6 81 

*56K-H// MGE0)E6)/HI*L 4 (6*5C6M/046C *5-
R,GF45C; 

  E )PR5J HTH/M*-R- +-(E/U6E5*6P 6C/T) 
C/0)- F*5M6)/HI*L/ 6FR6K*L/ *5+,PQ/*6P 

()/*F-)-M46 L1 6 L2), 4-)-,L/ +- E/H6M6*/ 
+,/ELU5T) ,50)PR6E5TV6/ *5+,PQ/*6P ()/*-

F-)-M45 L3), M)- R-E-,6) - *5H6M66 F*5M6)/HI-
*LJ 06H ),/*6P E U5,*6,5J HTH/M*-R- 4,/+H/-
*6P 6 C-Q/) -),6<5)/HI*- 045F5)I0P *5 6J (-H-

R-E/M*-0)6. 16*5C6M/046/ (-K5E46 *5+,PQ/-
*6N E )PR5J HTH/M*-R- +-(E/U6E5*6P C5H- 

F5E60P) -) 04-,-0)6 (E6Q/*6P OH/4),-E-F5; 
  (6*5C6M/046/ (-K5E46 *5+,PQ/*6N E 

,5C/ 4GF-E5 +,6 (E6Q/*66 +- +,PCLC GM50)45C 

+G)6 *5 ELK/R/ */ +,/ELU5T) 10 >!5. 
!,-M*-0)I )PR HTH/M*-R- +-(E/U6E5*6P, 5 

)54Q/ */0GV6J OH/C/*)-E ,5C 4GF-E5 6 )/H/Q/4 

-</*6E5H50I +- 4-O..6<6/*)G F5+505 G0)5H-0)-
*-N +,-M*-0)6 n  ,4-)-,LN -+,/(/HPH0P +- 

.-,CGH/, 0-RH50*- [2]: 

][1 n
k

n
m

!
"

# $

 %

 
%&%

%
 ; 

R(/ %-1 – +,/(/H EL*-0H6E-0)6 0)5*(5,)*-R- 

-K,5F<5 +,6 06CC/),6M*-C <64H/ *5R,GQ/*6P 
*5 6FR6K; k% –  O../4)6E*LN 4-O..6<6/*), GM6-

)LE5TV6N +-*6Q/*6/ +,/(/H5 EL*-0H6E-0)6 

4-*0),G4<66 +- -)*-U/*6T 4 +,/(/HG EL*-0-

H6E-0)6 0)5*(5,)*-R- -K,5F<5; %m  – 0,/(*// 

*5+,PQ/*6/ <64H5; & – 4-O..6<6/*), GM6)L-

E5TV6N MGE0)E6)/HI*-0)I C/)5HH5 4 506CC/)-

,66 <64H5 (+,6 %m ' 0 &=0.3, +,6 %m ( 0 &=0); 

%    – 5C+H6)G(5 (6*5C6M/046J *5+,PQ/*6N;  

[n] - (-+G045/CLN 4-O..6<6/*) F5+505 0-+,--

)6EH/*6P G0)5H-0)6. 7-RH50*- [1], (HP */0GV6J 

OH/C/*)-E O46+5Q*-N M50)6 [n]=2. 

9-O..6<6/*) k% -+,/(/HPH0P 6F 0--)*-U/-
*6P: 

m

kk
k k

)
*%

21# , 

R(/ *k – O../4)6E*LN 4-O..6<6/*) 4-*</*-

),5<66 *5+,PQ/*6N E GFH5J 0H-Q*-R- -M/,)5-
*6P, 4-*</*),5<6P *5+,PQ/*6N E 4-)-,LJ -+-

,/(/HP/)0P )-HI4- 6J R/-C/),6/N. 254 454, E0/ 
)/*F-(5)M646 KLH6 G0)5*-EH/*L */+-0,/(0)-
E/**- E F-*/ 4-*</*),5<66 *5+,PQ/*6N, )- 4--

O..6<6/*) *4 (HP E0/J )/*F-)-M/4 +,6*6C5H0P 
,5E*LC 1; k1 – 4-O..6<6/*), GM6)LE5TV6N */-
-(*-,-(*-0)I C5)/,65H5 (/)5H6. 1HP +,-45)5 k1 

+,6*6C5H0P ,5E*LC 1.1,  (HP H6)IP  -  1.3;         

k2 – 4-O..6<6/*), GM6)LE5TV6N EH6P*6/ E*G)-
,/**6J *5+,PQ/*6N E (/)5H6, E/H6M6*5 /R- F5-

E606) -) +-+/,/M*LJ ,5FC/,-E (/)5H6; ) – 4--

O..6<6/*),  GM6)LE5TV6N  ,5FC/,L  (/)5H6;   

m – 4-O..6<6/*), GM6)LE5TV6N 0-0)-P*6/ +--

E/,J*-0)6 (/)5H6. 1HP +,-45)5 m=0.8, (HP M60-
)-N 0)5*-M*-N -K,5K-)46 m=0.9, (HP 0)5HI*-R- 

H6)IP m=0.75. 

=/H6M6*5 0,/(*/R- *5+,PQ/*6P <64H5 -+-

,/(/HPH50I 6F 0--)*-U/*6P: 

%m=  % !+%f+% "# , 

R(/ % ! – *5+,PQ/*6P, E-F*645TV6/ -) (/N0)-
E6P E/,)645HI*LJ 0)5)6M/046J *5R,GF-4; %f – 

*5+,PQ/*6P, E-F*645TV6/ -) (/N0)E6P 06H )PR6 

6H6 )-,C-Q/*6P, +,6 (E6Q/*66 O46+5Q5 0- 

04-,-0)IT V; %"# – F*5M/*6P *5+,PQ/*6N, E-F-
*645TV6/ +,6 (E6Q/*66 +- 4,6ELC GM50)45C 

+G)6. 

9-O..6<6/*)L F5+505 G0)5H-0)*-N +,-M*--

0)6 n  (HP *56K-H// *5R,GQ/**LJ OH/C/*)-E 

4-*0),G4<66 O46+5Q*-N M50)6, 5 )54Q/ E/H6M6-

*L, */-KJ-(6CL/ (HP 6J -+,/(/H/*6P, +,6E/-
(/*L E )5KH. 1. 

&F +,6E/(/**LJ ,/FGHI)5)-E E6(*-, M)- E- 

E0/J )-M45J F*5M/*6/ 4-O..6<6/*)5 F5+505 G0-
)5H-0)*-N +,-M*-0)6 */ C/*IU/ *-,C5)6E*-R- 

F*5M/*6P 2. 
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25KH6<5  1  

">HIIFJF5D:< 6;A;E; 7E:;8>E:D>G AB>CD>E:F D5E7KF= H85L5D:>@ M>DE:B7MJFF H85M:B>@>6; 2$&5 

XH/C/*) 
 4-*0),G4<66 

V, 4C/M Y0), >!5 Yf, >!5 Y4,, >!5 Ym, >!5 Y + >!5 n  

21…40 41,5 28,2 12,4 82,1 12,8 3,2 

41…60 41,5 28,2 13,0 82,7 14,7 2,9 

61…80 41,5 28,2 11,9 81,6 15,1 2,9 

81…100 41,5 28,2 16,8 86,5 18,3 2,5 

:5C5 )/H/Q46 

101…120 41,5 28,2 16,9 86,6 13,2 3,1 

21…40 0 16,7 3,2 19,9 2,5 12,9 

41…60 0 16,7 2,2 18,9 4,2 9,9 

61…80 0 16,7 3,2 19,9 3,9 10,1 

81…100 0 16,7 2,8 19,5 5,5 8,1 

'54H-**5P )PR5 

101…120 0 16,7 1,3 18,0 8,2 6,2 

21…40 0 30 4,2 34,2 5,5 6,9 

41…60 0 30 2,9 32,9 6,1 6,5 

61…80 0 30 3,6 33,6 6,4 6,3 

81…100 0 30 3,5 33,5 10,5 4,3 

:5C 5 4GF-E5 

101…120 0 30 2,5 32,5 13,8 3,5 

21…40 35,2 5 4,7 44,9 25,2 5,5 

41…60 35,2 5 3,6 43,8 29,4 5,0 

61…80 35,2 5 5,1 45,3 33,9 4,4 

81…100 35,2 5 5,8 46,0 35,5 4,2 

2PR6 HTH/M*-R- 

+-(E/U6E5*6P 

101…120 35,2 5 6,2 46,4 28,9 5,0 

!,6C/M5*6/.  =E6(G )-R-, M)- *5+,PQ/*6P E )PR5J HTH/M*-R- +-(E/U6E5*6P 6FC/,PH60I +-0,/(0)E-C 6FC/,6)/HI*LJ 

0J/C (6FR6K*-N E )-M45J L1 6 L2, ,50)PQ/*6P-0Q5)6P E )-M4/ L3), +-O)-CG *5+,PQ/*6P  !",    E )5KH6</ 1 ELM60HPH60I 

454 0GCC5,*L/ +- .-,CGH/: .321123 22 LLLL ""#  

&F +,6E/(/**LJ ,/FGHI)5)-E E6(*-, M)- C6-

*6C5HI*L/ F*5M/*6P 4-O..6<6/*)5 F5+505 G0-
)5H-0)*-N +,-M*-0)6 n  (HP */0GV6J OH/C/*)-E 

4-*0),G4<66 O46+5Q*-N M50)6 OH/4),-E-F5 
2 #5 -45F5H60I ,5E*LC6: 

– ,5C5 )/H/Q46  2,5;  

– ,5C5 4GF-E5  3,5; 

– *54H-**5P )PR5 6,2; 

– HTH/M*5P )PR5 4,2. 

#56789:;:< FEA<:;DFG D; E>7?;B5DFN 

=- E,/CP -+L)-E *5 0-G(5,/*6P 60+L)G/C5P 
0/4<6P OH/4),-E-F5 2 #5 0 C5*/E,-ELC H-4--

C-)6E-C (-+L)*LN 0</+) *5J-(6H60I *5 -(*-C 

+G)6 0 F5)-,C-Q/**LC 0</+-C-0)/*4-N 6F 10 

R,GF-ELJ E5R-*-E -KV/N C500-N -4-H- 800 ), *5 
4-)-,LN E ,/Q6C/ ELK/R5 *545)LE5H0P -+L)-
*LN 0</+. '5 0-0/(*/C +G)6 *5J-(6H50I E5R-*-

H5K-,5)-,6P 0 6FC/,6)/HI*-N 5++5,5)G,-N. 

&0+L)5*6P *5 0-G(5,/*6P +,-E-(6H60I E 

(E5 O)5+5. '5 +/,E-C O)5+/ 60+L)5*6N 4 6FC/-

,6)/HI*-N 5++5,5)G,/ KLH6 +-(4HTM/*L )/*-

F-)-M46, ,50+-H-Q/**L/ *5 ,5C/ 4GF-E5 OH/4-

),-E-F5 (204…236 0C. ,60. 2), 6 (5)M646 G04--

,/*6N. '5 O)-C O)5+/ KLH- +,-6FE/(/*- 7 0--

G(5,/*6N 0- 04-,-0)PC6 +-(J-(5 -+L)*-R- 

0</+5 -) 1,5 4C/M (- 4,7 4C/M. !/,/( E)-,LC 

O)5+-C KLH +,-E/(/* O40+,/00-5*5H6F +-HGM/*-

*LJ ,/FGHI)5)-E, E ,/FGHI)5)/ 4-)-,-R- C/*// 
MGE0)E6)/HI*L/ )-M46 (212, 213, 217, 220, 225, 

227, 237) KLH6 F5C/*/*L *5 )/*F-)-M46 (101, 

102, 103, 104, 105, 106 0C. ,60. 1), ,50+-H-Q/*-

*L/ *5 *54H-**-N )PR/. '5 E)-,-C O)5+/ 60+L-

)5*6N KLH- +,-6FE/(/*- 18 0-G(5,/*6N 6 ,/5-
H6F-E5*L 04-,-0)6 0-G(5,/*6P -+L)*-R- 0</+5 
-) 4,5 (- 7,2 4C/M. !,6 04-,-0)6 0-G(5,/*6P 
7,2 4C/M 06H5 E 5E)-0</+4/ 0-0)5E6H5 1610 4'. 

:/FGHI)5)L H6*/N*-N O40),5+-HP<66 -+L)-
*LJ (5**LJ *5 *-,C5)6E*GT (HP R,GF-ELJ H--

4-C-)6E-E 06HG 2500 4', 0-RH50*- [1], +,6E/-
(/*L E )5KH. 2. 
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25KH6<5 2 

.;ABNO5DFN (P+;) F 7EM>B5DFN (L/E2
) @ H85L5D:;= M>DE:B7MJFF H85M:B>@>6; 2$&5 ABF ?5GE:@FF D>B-

L;:F@D>G AB>?>89D>G EF8< 2500 M. 

15)M64 Akuz Atel Atr 101 102 105 204 205 207 

?*5M/*6/ 34 29 31 -165 -190 -205 -130 310 260 

15)M64 208 209 210 211 214 215 216 218 219 

?*5M/*6/ -190 150 -150 -80 -160 -155 200 130 85 

15)M64 221 222 224 226 230 232 233 235 236 

?*5M/*6/ -195 -160 -190 95 -115 180 245 120 33 

 

954 E6(*- 6F )5KH. 2, C5406C5HI*-/ *5+,P-
Q/*6/ 310 >!5, +-HGM/**-/ E )/*F-)-M4/ 205 

*5 -K/M5N4/ -E5HI*-R- -)E/,0)6P KH6Q*/R- 4 

0)PQ*-CG PV64G (0C. ,60. 2), */ +,/ELU5T) 
(-+G045/C-R- F*5M/*6P. 7-RH50*- [1], (HP 0)5H6 

09Z27, 6F 4-)-,-N 6FR-)-EH/* KG./,*LN K,G0 
OH/4),-E-F5 2 #5, (-+G045/C-/ *5+,PQ/*6/ 
,5E*- [%] = 0,95%) = 0,95×345 = 328 >!5. 

= ),GK/ *54H-**-N )PR6, 4-)-,5P 6FR-)-EH/*5 
6F 0)5H6 10=, ,50M/)*-/ *5+,PQ/*6/ (0C. )-M4G 

101 *5 ,60. 1 6 E )5KH. 2), 0--)E/)0)EGTV// 06H/ 
E 5E)-0</+4/ 2500 4', 0-0)5E6H- 165 >!5, M)- 

*6Q/ (-+G045/C-R- 0.9%) = 0.9×205 = 185 >!5.  
= H6)-N R-H-E4/ *54H-**-N )PR6 (0)5HI 20#) 

C5406C5HI*-/ *5+,PQ/*6/, O40),5+-H6,-E5*-

*-/ +- O40+/,6C/*)5HI*LC (5**LC *5 06HG E 

5E)-0</+4/ 2500 4', 0-0)5E6H- 205 >!5 (0C. 

)-M4G 105 *5 ,60. 1 6 E )5KH. 2), M)- +,/ELU5/) 
(-+G045/CGT E/H6M6*G 0.9%) = 0.9×216 =  

= 195 >!5. !,-M*-0)I H6)-N (/)5H6 C-Q*- 

-K/0+/M6)I, 6FR-)-E6E /[ 6F 0)5H6 25#, (HP 4--

)-,-N +,/(/H )/4GM/0)6 ,5E/* %) = 235 >!5, 
M)- +-FE-H6) +-EL06)I (-+G045/C-/ *5+,PQ/-
*6/ R-H-E46 *54H-**-N )PR6 (- 0.9%) = 0.9×235 

= 212 >!5. 
7H/(G/) -K,5)6)I E*6C5*6/, M)- OH/4),-E--

FL 2 #5 PEHP/)0P 5*5H-R-C ,-006N046J OH/4-

),-E-F-E 2X759 « ,C54», 4-)-,L/ O40+HG5)6-

,GT)0P E *50)-PV// E,/CP *5 \Q*-N Q/H/F*-N 

(-,-R/ (H-4-C-)6E*-/ (/+- 0). 9-)-E04). 

?5 E,/CP O40+HG5)5<66 OH/4),-E-F-E 2X759 

*5 +G)PJ «34,F5H6F*6<D» */-(*-4,5)*- *5KHT-

(5H60I G0)5H-0)*L/ ),/V6*L *5 4,-*U)/N*5J 

4,/+H/*6P *54H-**-N )PR6 4 KG./,*-CG K,G0G. 

!-O)-CG, */0C-),P *5 +-H-Q6)/HI*L/ ,/FGHI-
)5)L 60+L)5*6N OH/4),-E-F5, E -)*-U/*66 

4,-*U)/N*5 4,/+H/*6P *54H-**-N )PR6, KLH- 

+,6*P)- ,/U/*6/ - +,-E/(/*66 )/-,/)6M/04-R- 

,50M/)5 /R- *5 +,-M*-0)I, ,/FGHI)5)L 4-)-,-R- 

+,6E/(/*L E [2]. 

"&"#&$Z:8]&@ 79&A 7!&7$9 

1. '$:>^ (HP ,50M[)5 6 -</*46 */0GV6J OH/C/*-

)-E, (6*5C6M/046J 45M/0)E 6 E-F(/N0)E6P *5 
+G)I O46+5Q*-N M50)6 H-4-C-)6E-E Q/H/F*LJ 

(-,-R >!7 :] 4-H/6 1520 CC [2/40)] / 

='&&S2. – >., 1998. 

2. 7GH)5*, 8. &00H/(-E5*6/ *5+,PQ[**--

(/.-,C6,-E5**-R- 0-0)-P*6P 4,-*U)/N*5 4,/-
+H/*6P *54H-**-N )PR6 4 KG./,*-CG K,G0G 

OH/4),-E-F5 2 #5 [2/40)] / 8. 7GH)5*, ". 2-E). – 

1&&2, 2009. 
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