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 !" 624.131 

 .!. "#$%&''()*+, ,.-.  #+.&$/(', 0.!. 123*4*+56,  

!.7. -*'*8#42+ 

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

5(&0!"$&1!1 

-9!:;<=>!:;? @,A-?<;B?:"! -= ;AA9? =>!:;C 

:!-<0D?::=- ?1=<B;<=>!::=E= A=A"=0:;0 

-?AF!:=E= E<G:"=>=E= =A:=>!:;0 A -=B=HIC 

J"!B-=>KL ;A-K"!:;M 

 "!/$1)0,!(+ 2,)(&"+0)(&! 2"+0!/!(&6 $!"&& 7%$2!"&#!(1+0 2+ &$$,!/+0)(&8 ")9+1. 

$+:/)((.3 #+/!,!' 2!$4)(+;+ +$(+0)(&6 2+/ /!'$10&!# #+/!,& ,!(1+4(+;+ <5(/)#!(1). 

,.NO2+52 P.*+#: 2,)(&"+0)(&!, #+/!,-, ;"5(1+0+! +$(+0)(&!. 

 

#$%&'()*& +,-.&/01&)2* ./$3$%42-4 )5 152&/05'()$-2&6)0-

7&-,$8 95:& +,-.&/2)$8 '59$/52$/00 ./0 ,5;&%/& <=. >&'( +,-.&/0-

1&)2$3 :5,'?75&2-4 3 -'&%@?A&1: @-25)$302( %&8-2302&'()@? /59$2@ 

B/@)2$3$B$ $-)$35)04 ./0 )5B/@C&)00 D251.$1 (1$%&'( '&)2$7)$B$ 

;@)%51&)25). !5))54 E&'( ,$),/&20:0/@&2-4 3 -'&%@?A06 :5%5756: 

– .$-2/$02( B/5;0,0 :530-01$-20 «)5B/@:,5 – $-5%,5»; 

– 3*4302( $9'5-2( 5,203)$8 :$)* %&;$/10/@&1$-20 .&-75)$B$ 

$-)$35)04 ./0 /5:'07)*6 @/$3)46 @.'$2)&)04; 

– -$.$-25302( .$'@7&))*& +,-.&/01&)25'()*& %5))*& $-5%,0 

$-)$35)04 - /5-7&2)*10 $-5%,510 .$ 1&2$%51 .$-'$8)$B$ +'&1&)25/-

)$B$ -@110/$35)04 (<F0= 2.02.01–83*) 0 #"G (Plaxis).  

 -2/$8-23$ %'4 0-.*25)08 ./&%-253'4&2 -$9$8 -2&)%$3@? @-25-

)$3,@ (/0-. 1) /5:1&/510 480×720×156 11, ./&%)5:)57&))@? %'4 ./$-

3&%&)04 '59$/52$/)*6 0 )5@7)$-0--'&%$352&'(-,06 /59$2. <2&)% .$-

:3$'4&2 ./$3$%02( 3 @-'$3046 .'$-,$8 0 $-&-011&2/07)$8 %&;$/15-

E00 0-.*25)04 1$%&'0 '&)2$7)$B$ ;@)%51&)25 – C&-2,$B$ D251.5 

/5:1&/510 156×50 11. 

H ,57&-23& B/@)2$3$B$ $-)$35)04 3:42 .&-$, 1&',$:&/)0-2*8, 

./$-@D&))*8 %$ 3$:%@D)$--@6$B$ -$-2$4)04 -$ -'&%@?A010 65/5,2&-

/0-20,510:  

.'$2)$-2( B/@)25 I = 1,63 B/-1
3
; 
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@%&'()*8 3&- J = 15,974 F/-1
3
; 

.'$2)$-2( 75-20E B/@)25 Is = 2,652 B/-1
3
; 

,$+;;0E0&)2 .$/0-2$-20 e = 2,4 ,=5; 

-E&.'&)0&   = 2,4 ,=5; 

@B$' 3)@2/&))&B$ 2/&)04 K = 32,8
$
; 

1$%@'( $9A&8 %&;$/15E00 !0 = 32,67 #=5. 

='5)0/$35)0& +,-.&/01&)25 )575'$-( - -$-253'&)04 152/0E* 

.'5)0/$35)04, ,$2$/54 ./03&%&)5 )0C&. 

 

#52/0E5 .'5)0/$35)04 +,-.&/01&)25 
 

L X1 X2 Y1 Y1 (<F0=) Y1 (#"G) Y2 Y2 (<F0=) Y3 

+1 

 

–1       

0 

 

–1       

1 

–1 

 

–1       

+1 

 

+1       

0 

 

+1       

2 

–1 

 

+1       

 

H6$%)*& .5/51&2/*: 

X1 – )5B/@:,5 )5 D251., ,=5 (50; 100; 200); 

X2 – ,$+;;0E0&)2 @.'$2)&)04 (0; 0,92). 

H*6$%)*& .5/51&2/* ($2,'0,0): 

Y1 – $-5%,5 D251.5, 11; 

Y2 – )&-@A54 -.$-$9)$-2(, ,=5; 

Y3 – B'@90)5 5,203)$8 :$)*, 11 (B'@90)5 -'$4 - $-5%,$8 1 11). 

M&$/&207&-,0& $.$/)*& :)57&)04: 

Y1 (<F0=) – $-5%,5 D251.5 2&$/&207&-,54 (<F0=), 11; 

Y1 (#"G) – $-5%,5 D251.5 2&$/&207&-,54 (#"G), 11. 

<$B'5-)$ 2&$/00 .$%$904 %'4 5)5'$B00 1&C%@ 1$%&'(? 0 $9N&,-

2$1 1$%&'0/$35)04 3*.$')&)* -'&%@?A0& @-'$304 .$%$904: 

– .$ B&$1&2/00 (15-D259 1:50); 

– .$ 152&/05'@; 

– .$ )5B/@:,& (-25207&-,$&); 

– .$ ,$)25,2)$8 .$3&/6)$-20 -$$/@C&)04 0 $-)$35)04. 
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O0-. 1. <2&)%$354 @-25)$3,5 
 

< E&'(? 3*.$')&)04 @-'$308 -6$%01$-20 ()&:530-01*& /&:@'(-

252* 0-.*25)08 .$'@75?2-4 $%)01 0 2&1 C& 1&2$%$1 )5 0%&)207)*6 

$9N&,256 0-.*25)08, 3 $%)$8 0 2$8 C& '59$/52$/00, $%)01 0 2&1 C& 

$.&/52$/$1, - 0-.$'(:$35)0&1 $%)$B$ 0 2$B$ C& $9$/@%$35)04, 3 ./&-

%&'56 ,$/$2,$B$ ./$1&C@2,5 3/&1&)0) ,5C%*8 +,-.&/01&)2 .$32$/4-

&2-4 2/0 /5:5  .$ 5)5'$B00 - ./5,20,$8 .$'&3*6 0--'&%$35)08. P5%53-

D0-( %$3&/02&'()$8 3&/$42)$-2(? 95 %, 3.$-'&%-2300 $E&)01 3&'0-

70)@ %$3&/02&'()$B$ 0)2&/35'5 0 5%&,352)$-2( /&:@'(252$3 ./41*6 

0:1&/&)08. 

!'4 $./&%&'&)04 /5:1&/$3 5,203)$8 :$)* 0 @-25)$3'&)04 :530-

-01$-20 5,203)$8 :$)* $2 3&'070)* %53'&)04 B/@)2 )&$96$%01$  

$2-*.52( -'$410 2$'A0)$8 2 -1 (0,4b = 0,4×50 = 20 11) - E3&2)*10 

./$-'$8,510 0: 0)&/2)$B$ 152&/05'5 (B0.-) 2$'A0)$8 ./&)&9/&C01$ 

15'$8 .$ -/53)&)0? - 2$'A0)$8 .&-,5 (Q1 11). >&'&-$$9/5:)$ %&'52( 

./$-'$8,0 %$ B'@90)*, )5 ,$2$/$8 -,5:*35&2-4 3'04)0& -C015?A06 

)5./4C&)08 0)2&)-03)$-2(? 0,1 3)&D)&8 )5B/@:,0, 2.&. )5 B'@90)& 6b 

(6b = 6×50 = 300 11). R$2$5..5/52$1 ;0,-0/@?2-4 B$/0:$)25'()*& 

3)575'& 0 -253D0& .$ 6$%@ +,-.&/01&)25 %&;$/10/$35))*10 ./$-'$8-
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,0. M5,01 $9/5:$1, .@2&1 )5'$C&)04 ;$2$B/5;08 3*43'4&2-4 $9'5-2( 

5,203)$8 :$)* %&;$/10/@&1$-20 .&-75)$B$ $-)$35)04. 

S-.*25)0& /*6'$B$ $-)$35)04 ./$3$%02-4 )5 .&-,&, @'$C&))$1 

9&: ,5,$B$-'09$ @.'$2)&)04. S-.*25)0& .'$2)$B$ $-)$35)04 - ,$+;-

;0E0&)2$1 @.'$2)&)04 "@.' = 0,94 ./$3$%02-4 )5 .&-,&, ,$2$/*8 $2-*-

.5&2-4 -'$410 - .$-'&%@?A01 06 @.'$2)&)0&1 /@7)$8 2/519$3,$8 

3 D&-20 2$7,56, ,5, .$,5:5)$ )5 /0-. 2. 

 
O0-. 2. P$)* 0 .$-'&%$352&'()$-2( @.'$2)&)04 .&-,5 

 

"$)2/$'( .'$2)$-20 ./$3$%02-4 -25207&-,01 .'$2)$1&/$1 <=T-1 

.&)&2/5E0&8  3 2/&6 2$7,56, ,5, .$,5:5)$ )5 /0-. 3. =$,5:5)04 .'$2)$-

1&/5 %'4 /*6'$B$ $-)$35)04 %$'C)* 9*2( Pg = 0, %'4 .'$2)$B$ – 

18 U Pg U 20. 
 

 
O0-. 3. M$7,0 0 .$-'&%$352&'()$-2( .&)&2/5E00 .&-,5 .'$2)$1&/$1 

 

S-.*25)04 ./$3$%42-4 -$B'5-)$ TV<M 20276–99 «T/@)2*. #&-

2$%* .$'&3$B$ $./&%&'&)04 65/5,2&/0-20, ./$7)$-20 0 %&;$/10-

/@&1$-20». 

F5B/@:,@ )5 D251. -'&%@&2 @3&'070352( -2@.&)410 %53'&)08  

 p = 0,025 #=5. H/&14 3*%&/C,0 ,5C%$8 .$-'&%@?A&8 -2@.&)0 %53-

'&)04 %$'C)$ 9*2( )& 1&)&& 3/&1&)0 3*%&/C,0 ./&%*%@A&8. "5C%54 

-2@.&)( %53'&)04 3*%&/C035&2-4 %$ @-'$3)$8 -2590'0:5E00 %&;$/15-

E00 B/@)25 ($-5%,0 D251.5). P5 ,/02&/08 @-'$3)$8 -2590'0:5E00 %&-

;$/15E00 ./0)015&2-4 -,$/$-2( $-5%,0 D251.5, )& ./&3*D5?A54  

0,1 11 :5 3/&14 t = 1 7.  

F5B/@C&)0& /*6'$B$ $-)$35)04 ./$0:3$%02-4 %$ 15,-015'()$8 

)5B/@:,0 200 ,=5, .'$2)$B$ $-)$35)04 – %$ 350 ,=5. 
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=$-'& -&/00 0-.*25)08 ./$3$%02-4 5)5'0: ./$2$,$'$3 0-.*-

25)08, B/5;0,$3 $-5%,0, 5 25,C& 5)5'0: ;$2$B/5;08, .$'@7&))*6 

3 6$%& +,-.&/01&)2$3. =$ %5))*1 /&:@'(25251 9@%&2 @-25)$3'&)$ 

$2'070& 3 /59$2& .'$2)$B$ 0 /*6'$B$ .&-75)$B$ $-)$35)04, ,$2$/$& 

9@%&2 3*43'&)$ .$ B/5;0,@ «)5B/@:,5 – $-5%,5» .@2&1 -/53)&)04 )5-

B/@:$, 3 2$7,56 - $%0)5,$3$8 $-5%,$8. M5,C& .@2&1 -$.$-253'&)04 

+,-.&/01&)25'()*6 $-5%$, - $-5%,510, 3*70-'&))*10 .$ %3@1  

1&2$%51 (-1. 3*D&), .'5)0/@&2-4 $E&)02( 5%&,352)$-2( %5))*6  

1&2$%$3.  

 

=$'@7&)$ 15.09.2011 


