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45 0.460 10 

:  
 

.  
63000  18  (13,2 %). ,  

. . ,  
,   

– "  «  
» (  - )  « » 

 – ),  
 …,  

,  
; 

–  
,  

 
" [5]. 

 
. ,  

 25%.  



139 
 

 26,2 %  (  130000 ).  
,  

.  
 ( ). -

, .  
,  

.  
,  

 
.   

,  
. 

,  
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, . 
,  

 t=1,2,3…. 
, ,  n 

, :  

, 
 x=[x1,x2,…,xn] – , 3; 

p=[p1,p2,…,pn] – , 3; 
n- ; 
maxV - , 3; 
minV - 3; 
V0 -  0 minV V0 maxV. 

,  
: 

 
 Mp –  p. 

 Matlab  
1000 3,  100 3.  

 6 . : 
. 

n=6; p=[800,700,500,350,600,400]; maxV=1000;minV=100;V0=100; 
Mp=mean(p); s=cumsum(p);lb=(V0-maxV)+s;ub=(V0-minV)+s;L=tril(ones(n)); 
invL=inv(L); TinvL=invL'; H=2*eye(n); Hnew=TinvL*H*invL; f=-2*Mp*ones(n,1); 
fnew=TinvL*f; [y,fval]=quadprog(Hnew,fnew,[],[],[],[],lb,ub) res=fval+n*Mp^2; 

 
x=invL*y; Mx=mean(x); 

 
rres=sum((x-Mp).^2); rres =0.1582; 
V=V0+cumsum(p)-cumsum(x)'  

 x: 
Mx = 558.1814 

. 
 

 n=1 n=2 n=3 n=4 n=5 n=6 
p, 3 800 700 500 350 600 400 
x, 3 558.1855 558.0873 558.1335 558.1967 558.2614 558.2237 
y, 3 0.5582 1.1163 1.6744 2.2326 2.7909 3.3491 
V, 3 341.8145 483.7272 425.5937 217.3970 259.1355 100.9118 
 

p – , 3;  
x – , 3; 
y – , 3; 
V - , 3; 
100,9 3 -  6 . 

 - , 
 n ,  

, ,  
, .  
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