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. 7.  
 

 1 
 

.   
1 e  . (integer) 
2 n    

  
 

 

(real) 

3 k  (integer) 
4 nd  (integer) 
5 d  (real) 
6 r   (real) 
7 j   (real) 

 
 Stalker ROD   

 koord   n×m (n- , m-  
 3).  koord ,  

 X  Y, .  
  . 8. 

 
tip3_koord=record 
R,r_mugol,s:real; //  
n:integer; //  
numBer:integer;//  
koord:TMatrix;  //  
koord1:TMatrix; //   
end; 

. 8.   
 

 

e:=70; r:=d/2; n:=180; 

k=0,nd,1 

j:=0; r_mugol:= r*tan(pi/e)/sin(pi/e); 

 
j n 

X1:= r_mugol*cos(j*pi/180); 
Y1:= r_mugol*sin(j*pi/180); 

j:=j+n/e; 
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 ( . . 7),  

 procedure tip_m.setKoord1_2(d,c:real), . 9. 
 
procedure tip_m.setKoord1_2(d,c:real); 
var 
i,k,pr,l:integer; 
j,cc:real; 
begin 
       SetLength(t_k,nd); 
  for k := 0 to nd-1 do 
   begin 
       with t_k[k] do 
        begin 
         diam:=d; 
         R:=d/2; 
          pr:=round(2*arcsin(c/R)*180/pi); 
          j:=-pr/2; 
         n:=180+pr; 
         e:=70; 
         r_mugol:=R*tan(pi/e)/sin(pi/e); 
         koord:=TMatrix.Create(e+1,2); 
         koord1:=TMatrix.Create(e+1,2); 
         i:=1; 
         while (j<=(n-pr/2))or(i<=(e+1)) do 
          begin 
          koord.Items[i,1]:= r_mugol*cos(j*pi/180)+r_mugol; //  X 
          koord.Items[i,2]:= r_mugol*sin(j*pi/180)+c; //  Y 
          koord1.Items[i,1]:=  r_mugol*cos(j*pi/180)+r_mugol; //  X 
          koord1.Items[i,2]:=  r_mugol*sin(j*pi/180)+c; //  Y 
          i:=i+1; 
          j:=j+n/e; 
          end; 
          koord.Items[1,2]:= 0; 
          koord1.Items[1,2]:= 0; 
          koord.Items[e+1,1]:= r_mugol*cos((n-pr/2)*pi/180)+r_mugol; 
          koord1.Items[e+1,1]:= r_mugol*cos((n-pr/2)*pi/180)+r_mugol;; 
          koord.Items[e+1,2]:= 0; 
          koord1.Items[e+1,2]:= 0; 
          e:=e+1; 
          if c<0 then begin 
            for l := 1 to e  do 
            begin 
              koord.Items[l,1]:= koord.Items[l,1]-koord.Items[e,1]; //  X 
              koord1.Items[l,1]:=koord1.Items[l,1]-koord1.Items[e,1]; //  X 
            end; 
          end; 
      end; 
  end; 
end; 

. 9.  procedure tip_m.setKoord1_2(d,c:real) 
 

 Stalker ROD  
, , 

. 7. 
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. 11.  
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×
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…
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cos( ) sin( )
sin( ) , ( )  - ; 

 

,
,
…
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-  0 ; 

 

,
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…
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 -  alfa. 

 
,  dx,  

 Y  dy. ,  
 – maxX  min , ,  

 OY - maxY  minY. 
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. 12.  

 
 ( . . 10), ,  

. 
 H×L  

 ( . 13). 
 

 

dx:=getX 

 

i:=nz+1,kol,1 

 
(alfa,dx,dy) 

 

d/H<1,45
tip:=1 tip:=2 

tip=1

alfa:=0; dx:=0; dy:=0; 

b,l,kol 

tip=1

dx:= minX+d+sqrt(d*d-b*b)d 

rotatANDmove(i,alfa+180,dx,b); 

chet:=1; dx1:=minX; n=1; nz:=0 

dx:=getX 

tip=1

dx:= minX+d+sqrt(d*d-b*b)d 

rotatANDmove(i,0,dx,0); 

chet mod 2>0 

rotatANDmove(i,alfa,maxX+dx-dx1,0); 

dx1:=mi

chet:=chet+1 

maxX>l

n:=n+1 numBer:=n 

 

 

 

 

 

 

kolrask:=kolrask+1; 
raskroino[kolrask-1,0]:='tip4'; 
raskroino[kolrask-1,1]:=nList; 

raskroino[kolrask-1,2]:=lengSva; 
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. 13.  

 
 Stalker ROD.  

  ,  
 Stalker ROD    

, ,   ( . 14). 
,  

. . 15   
     . 

 Stalker ROD  
   Stalker PLM [1-4],  

   
 CAD/CAM/CAE/PDM/FRP/MRP/MES 

(Computer Aided Design/Computer Aided Manufacturing/Product Data Management/Finance 
Requirements Planning/Material Requirements Planning/Management Execution System)  -

,  ERP (Enterprise 

 

d,dv,b,l, kolrask:=0; 

d<=b 
 

 
 1; 
 1; 

(b/d<=0.65)and 
(d*sin(pi/8))<=b 

  
 7; 
 7; 

 

d/2>b 

 
 

4,6,9,11,11 ,11b,12; 
 

4,6,9,11,11 ,11b,12; 

 

(d/2+dv/5)<=b 

 
 2; 
 2; 

 

(0,5 d)<=b 
 

d>l 

 
 10; 
 10; 

 

(l<=(d*1.2))and(l>=d) 

 
 5; 
 5; 

 

 
 3; 
 3; 

 raskroino[kolrask-1,0]; 
  :  

    
; 
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 ENC28J60  Ethernet ( . 1).  
,  AVR, dsPI  

.  CJCBA8HF1Y0 RJ-45  CviLux  Ethernet 
[2].  mikroC PRO for AVR  SPI_Ethernet,  

.  
, ,  

.  
 2. 

 

 
. 1.  Ethernet 
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. 2.     

 
 

 : 
-  (html- ) ; 
-  (html- )  

 ( . 3); 
-  IP, DNS,  [3]; 
-  PORTB; 
- ; 
-  SPI-  PIC18F4520 . 4); 
-  Serial Ethernet  ENC28J60 . 4); 
-  Spi_Ethernet_userTCP,  

,  
; 

-  [4]. 
 

 
. 3.  html-  
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. 4.  SPI Ethernet Library 

 Spi_Ethernet_userTCP,  
 ( . 4). ,  “GET” ,  

 IP- , , . ,  
.  ON,  

,  PORTB.0;  OFF, .  

 
. 4.  Spi_Ethernet_userTCP 

 ,  
,  Ethernet,  

.  
, 

, ,  
. 

 
 

1. .  
: . 

. . . . – : , 2011. – 16 .  
2. .  USB :  .  –  

: , 2011. – 221 . 
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. 1.                   

 
 

 
, .  

,  
.  (  

).  
,  

: 
 ; 
 ; 
 ; 
  

. 
 PM=f (L, K, M, R), 

: 
1) L  (l,  pr,  lr,  kon,  k)  –   

, : 
 l (l1,l2…ln) – ; 
 pr (pr1, pr2… prn) – ; 
 lr (lr1, lr2…lrn) – ; 
 kon  (kon1,  kon2…konn)  –   

; 
 k (k1, k2…kn) –  

, , 
.). 

2) K (K1, K2…Kn) –  (  
, , .); 
3) M (M1, M2…Mn) –  

, , .); 
4) R (R1, R2…Rn) – -

 ( ,  
, , .). 

-    
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 ,  

 ( , , .); 
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 ; 
 , 
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 ; 
 . 

 CASE-  (DFD «Data 
flow diagram»),  

,  
. . 2  

 
. 

 
. 2.  

 
 «Enterprise Architect» 

 
 ( . 3) ,  

, , . 
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, . 
 PHP + MYSQL : 

 ( . 5), , 
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, . 6.  

 0, 2, 3  4   index.php.  
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. 5.  
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<?  if($_SESSION['user_role']==0) 
{ header("Location: http://index.php"); } 
if($_SESSION['user_role']==2) 
{ header("Location: http://index.php"); } 
if($_SESSION['user_role']==3) 
{ header("Location: http://index.php"); } 
if($_SESSION['user_role']==4) 
{ header("Location: http://index.php"); } ?> 

. 6.  
 

, 
 

.  
,  

,  
.  

 

1. .  
// : : . . 

.- . . : , 2005. – 35–39 . 
 

 

 

 
,  5  .   

: , , 
 

 
e-mail: shiryaev_oleg@bk.ru 

 
 

 629.7.016 
 

 
 

 
. ., . . 
 

 
 

.  
 ( )   

 ( , , -
)  (  

) .  
 

http://test1.ru/index1.php
mailto:shiryaev_oleg@bk.ru
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,  
, .  CALS-  

 
.  

 
,  

.  
 [1–4], . . , . . , . . , . . 

, . . , . . . 
 
1  COMPRESSOR 

 
 (  

 ,  ,  
 ,  , 

 ,  ) [4]. 
 

COMPRESSOR [5] ( . 1). 

 
. 1  COMPRESSOR 

 
 COMPRESSOR [5]  

 
. ,  

 (  1 – 2). 
 

 1 
 « » 

  
, [ ]                        48 

, [ ]        103300 
, [ ,]    90 

, [ ,] 90 
, [ ]               201 

, [K]      288,15 
                                6 
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 2 
 « » 

  
, [ ] 12250 

 
. 2  « »  

COMPRESSOR. 

 
. 2.  « » 

 (  « »  
 «  > »).  

 (  3 – 4, . 2),  
 

 ( . 4). 
 3 

 « » 
  
, [ ]                        48 

, [ ]        103300 
, [ ,]    90 

, [ ,] 90 
, [ ]               201 

, [K]      288,15 
                                6 

 4 
 «  2» 

  
, [ ]                    48 

, [ ]   490063 
, [ ] 489,133 

, [ ,]            90 
, [ ]          153 
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. 4  

 
 (  5). 

 5 
 

  
1 2 3 4 5 6 

 
, [ ]  

201 192,3 183,55 174,82 166,1 157,36 

, 
]  

196,63 187,9 179,2 170,45 161,7 153 

 
.  

. 
,  

 – ,  
 –  

. ,  
 ( . 6). 

 
. 6  

 
,  6,  
. 

 6 
 « » 

  
, [ ]  201887 

  0,80419 
, [ ]  489,133 

, [ ]  490063 
 4,74408 
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,  
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  0,82 0,83 0,84 0,84 0,83 0,81 
 

 ,  
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 ,  
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1 2 3 4 5 6 
 1,3042 1,3497 1,3165 1,3324 1,254 1,2085 4,7 

 0,82 0,83 0,84 0,84 0,83 0,81 0,8 

 1,3043 1,3496 1,3167 1,3323 1,254 1,2085 4,68 

 0,8199 0,829 0,8372 0,8395 0,828 0,8085 0,805 

, % 0,0076 -0,0074 0,015 -0,0075 0 0 -0,43 

, % -0,012 -0,12 -0,32 -0,06 -0,24 -0,19 0,62 

 
 1 %. , ,  

 COMPRESSOR  
. 

,  
.  

 14. 

 
. 14  

 
, .  

3.11 ,  – 47,7 ,  
 – 47,97 .  – 

0,57%.  
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 96 % .  

 n=11775 .  
n=11775  ( . 15), ,  

 COMPRESSOR  
 ( . 16). 
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. 16  

 
3.1  

,  
 (  10): 

 10 
 

   
1 2 3 4 5 6 

/        46,6 
, /  27577 33889,8 33889,8 38873,6 33889,8 31231,8 199351,9 

 1,316 1,361 1,326 1,343 1,261 1,218 4,9 
 0,855 0,86 0,87 0,87 0,855 0,85 0,834 
 

. 1:  
,  

, . 
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. 

 
. 17  

 11  
. 

 
 11 

 
, /  (%) , /  ( ) , /  ( ) , % 

12250 (100%) 47,7 47,97 0,57 
11775 (96%) 46,6 46,89 0,62 

 
,  

, ,  1%. 
4  

 
 

.  
 

 ( . 18,  12). 

 
. 18  
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, /  (%) , /  ( ) , /  ( ) , % 
12250 (100%) 47,7 47,97 0,57 
11775 (96%) 46,6 46,89 0,62 
11400 (93%) 45,7 45,6 0,22 
10950 (89%) 44 43,35 1,48 
10480 (86%) 40,8 40,61 0,47 
  9190 (75%) 33,9 36,88 8,79 

 
,  75%  

,  1,5%. 
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1 (5)m l
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 17  19. 

2.  n . 
  

                                        
2 2 2

0,0062 (6)2 324 1 3231m
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1

cos ; (7)
2 / m

m
U U dd m
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 OrCad.   
,  

.  
 ( . 4). 

.   
.4.  

.4 : 1R , 2R  
– , ; Rv  – , 

, ; 1L , 2L  –  
, ; 1 2Ls Ls nLs  –  

, ; 1C  – , . 
 

 Delphi  7  –  «  
» [6].   

:    
, ; , 

;  
, . 

:  
.subckt tr 1 2 3 4 PARAMS: d=0.05m M=1.64 f=20k W1=22 

 W2=11000 R1=0.035 R2=8793 A=10.43 P=19.57 Lp=2uH C1=0.12n  
C1 1 2 {C1}   
Lp 1 14 {Lp} 
R1 11 2 {R1}   
R2 12 4 {R2}   

L1 14 11 {W1} 
Rv 14 11 {200^2/(1.64*M*d^2*f^2*0.01/0.000765)} 

L2 12 3 {W2} 
K1 L1 L2 0.9 3421 

.MODEL 3421 CORE MS=477.21E3  A=39.239  C=.19671  K=59.091  AREA={A} PATH={P} 
.ends tr 

.5, . 6-8. 
 

20 ,  200  90º.  
R i  1 .  62 10Rn . 
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1i
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 1  2. 

 1 

 

 
  

 

 

 
1 2 3 4 5 

i
 

i  i  i  i  i  i  i  i  i   

 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 4 
 1.0 0.0 0.8 0.2 0.13 0.87 0.0 1.0 0.0 1.0 0.39 0.61 2 
 1.0 0.0 0.9 0.1 0.53 0.47 0.0 1.0 0.0 1.0 0.51 0.49 1 
 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 4 
 0.6 0.4 0.23 0.77 0.13 0.87 0.0 1.0 0.0 1.0 0.19 0.81 3 

E 1.0 0.0 0.8 0.2 0.13 0.87 0.0 1.0 0.0 1.0 0.39 0.61 2 
: i , i  –  (

31 ,i ); 
5

15
1

i ; 
5

15
1

i
;  –  

 = 1 – ,  = 4 – ). 

     2 

P  
P  1 2 3 4 5 

 0 0 0 0 0 0 4 
 0.43 0.12 0 0 0 0.11 2 
 0.41 0.13 0 0 0 0.11 2 
 0 0 0 0 0 0 4 
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 0.51 0.12 0 0 0 0.13 1 

: i –  ( 5,1i
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15
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i ;  –  (  = 1 –  
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.); 
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N -
) = 

f(t) 
 

. 2 – 3  
, , ( N = f(t)).  
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 OL, ,  

,  OL'.  (  )  
 (  OM').  

, ,  
 .  

 
,  

. 
,  

 " "  
 

.  
 

,  
.  

, ,  
. ,  

, . 
. 3 [3]  

:  
40, 12 18 10 55  

. 
 (  1, 2, 3, 5)  

.  
.  

, ,  
.  

,  
. 

 

 
. 3.  

1-  40, 2, 4, 5 - 12 18 10 , 3 - 55  
 

    
.  

 40,  1270 - 1320,  [3].  
 
 

. 
  

 4, .  
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.  
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,  
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,  
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. , ,  
, ,  

,  
.  

, .  
, , ,  

, ,  
. 

 ,  
 

. 
 ,  

, , .  
. ,  

, , ,  
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 5,  
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.  4 
 12 18 10  

. , , ,  
 [3]. 

, , : 
  

 -  - , , 
, . 

  
,  

, 
, . 
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 519.652 
 

 
 

 
. . 

 
 

 
, . 

 
,  

.  
, 

 ( )  -  
. -

.  
: Google PageRank,  Rank. 

 
,  

, ,  
, . 

 —  
.  — , 
, . 

 – . 
, , , 

 
 – . ,  

,  
.  

 ( )  
 

.  

 
, ,  

, i-  
 i, ,  

. 
 — , , 

 ( , ),  
,  « »  

» . 
: , ; 

, i-  
 i, . 

: . 

 
 y  n ,  y – ,  n –  

. 
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y = F(x1, x2,  … , xn) 
 
xi –  i,  

. 
 

 m : 
 
(x1k,  x2k,  … ,  xnk,  yk),  k   1,  2,  … ,  m,   xik –  

 i, , yk – -
,  k –  

. 
 

 F(x1, x2, … , xn) 
 – ,  

. 
 –  Fapprox(x1, x2, … 

,  xn),  y = Fapprox(x1,  x2,  …  ,  xn).  
,  

 a, b, c .  a, b, c ., 
 Fapprox . 

 
:  (x1k, x2k, … , xnk, yk), k  1, 2, … , 

m 
 

:  y = Fapprox(x1, x2, … , xn) 

.1  « » 
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:  

  
  

 
: 

  
  
  
 

 

 
: 

 
y1 = F(x1 1, x2 1, … , xn 1),  
y2 = F(x1 2, x2 2, … , xn 2), 
… 
yk = F(x1 k, x2 k, … , xn k). 
 
 

 Fapprox = a ln x1 + b ln x2 + … + k ln xn + p, 
 

 x1i, x2i, … , xni  
Fi. 
 

.2  « » 
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,  
 Ft 

 Fi
t - Fi  . 

,  a, b, … p 
,  

 
 

S(a, b, … , p) = [F(x1i, … , x10i; a, b,…,p) - Fi] 
 

. 

 

 
: 

y1 = F(x1 1, x2 1, … , xn 1),  
y2 = F(x1 2, x2 2, … , xn 2), 
… 
yk = F(x1 k, x2 k, … , xn k). 

 Fapprox(x1,  x2,  …  ,  
xn). 

 1. ,  
. :  

 
F (x1, … , xn) = a0 + ai ln xi +  ai ln xi ln xj + …  

 
, , 

 
.  

 uij… 
 2. ,  

. , , 
,  

., .  
 aij…k . 

 3.  (  2  10) .  
,  

,  Y . 
 4.  " "  

, . 
 5. ,  3-  (x1, … , xn) 

 (  2- ).  
. 

.  
 

 « »  
Xm = {(x1,1, x1,2,…,y1),…,(xm,1,xm,2,… 

) 
 

 p(x,x').  
.  

,  x,x'.  
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 u  xi  

 u:  
P(u,x1;u)  p(u,x2;u)  …  p(u,xm;u) 

 xi;u ,  i-  
 u.  i- : yi;u.  
,  u .  

 a(u) = argmax [xi;u=y] (i,u) 
 

(i,u) — ,  i-  
.  i.  

 

 
 

. ,  
,  

 28 .  
,  

.  
. : 

 
  

 67,8% 
 71,42% 

.  57,1% 

 
, . 

,  
,  

 
,  Rank. 

 
.  

,  
.  

 
1. . . 

: . 1981. 
2. . ., . . . — 4- . — .:  

, 1984, 2004. 
3. ., ., . . .: 

. 1998. 

     
 + + + + 

 + +/– + +/– 
. 

 + + +/– +/– 
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. 1. -55  DVIG_OTLADKA,  1 –  

; 2 – ; 3 – ; 4 –  1; 
5 – ; 6 –  2; 7 – ; 

8 –  3; 9 – ; 10 – ; 
11 –  1; 12 –  2; 13 – ; 14 – ; 15 –  

 
. 2 -55 .  

 
 

 [3]. 
 

 
. 2.  

 
 *

  
 [4]: 

*

*
* ,                                         (1) 

 *  – , ; * –  
, . 

:  
1m

m
1

1
* m  ,                                                (2) 

 m - , 
G
G

m . 
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. 
: 

))((
)()(

   

  
*

   
*

 *

FFf
FfFf

 ,                     (3) 

 *
  *

  –  
, ;  F   F  –  

, 2; )(  f , )(  f  )(  f  – 
 

 (  ,  )  

(  ). 
 (

*
  *

 ) : 
*
 

**
 ,                                             (4) 

*
 

**
 ,                                               (5) 

 *  *  –  
. 

 
: 

* )(
1

1
k

k ,                               (6) 

* )(
1

1
k

k
,                                   (7) 

 k =1,33 – ; k =1,4 – 
; )(  – ; 

  –  
, ;  –  

. 
 

: 

024,0
D

,                                                   (8) 

 – , ; D  – , . 
 (  )  

 )(  Z : 

*

*
 

*
 

 1

1)(1)(
)(

TR
k

k

RT
k

kmZTR
k

kZ
Z ,                  (9) 

 R  –  R = 288,3 ; R  – 
 R = 287 ; R  –  
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, 
GG
RGGR

R , ; *T  – , 

)(

**
*

GG
GG

, ;  –  

 =1162 ;  –  

, =1004,5 / ;  –  

, 
GG

GG
, . 

 
 ( )   ( ).  

 * ,f . 3. 
. 3,  

,  
. . ,  
,  

.   
 0,25, .  

.   
 

. 
 

 
. 3.  

 * ,f  
 

 
. 4 -55 .  

 (
)( *f )  ( )( *f )  
 ( ).  

, 
, .  

 [5, 6]. 
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:  – 
 ( *

 
* ),  

)  ( *
 

* ),  
). 
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1
*

 

1
*

 
*

11

11

k
k

k
k

,      (10) 

 *
  – , 

)(
1*

 
; *  – 

, 
* )(

1
1

k
k ;  –  

. 

 
. 4.  

 
 

 ( )  
 ( ): 

.                                                (11) 
: 

*
00 d ,               (12) 

 );(0 Dlf = 0,62;
 

0 3,143,1
F
F ; 

2

 

* 1
F
F

d . 
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),102()00745,0

00444,000723,00224,00125,0(

23

 

2

 

3

 

4

 F
F

F
F

F
F

F
F

     

(13) 

  – , . 
 ,  

 ( . 5).  
 ,  

. 
  

 (10).  
: 

*

**
*

P
PP

,                                         (14) 

  *P  –  **
hP , ; 101325h   – 

; *P  – , . 
: 

2

2
* VP ,      (15) 

  – , 
 (11); –  ,  ³;  

V  – , ,  
 )( . 

 *  
 ( . 5).  

,  
. 

 

 
. 5.  

 
. 5  
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***                                                     (16) 

. 6 -
55 . 
 

 
. 6. -55  

*=f( , ) 
 

.  6,  ,  
.  

.  
 ( . 3)  

. 
 

 ANSYS CFX 
 ANSYS CFX,  CAD  NX 

 3D  
 ( . 7). 

 
. 7. ,  1 – ; 

2 – ; 3 – ; 4 –     
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. 9 . 

. 10   .  
 – 562 396. 

 

 
. 9.  

 

 
. 10.  
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. 11.  
 (inlet 2)  07,402*

B  – 
,  

 283710*

 
.   (inlet  1)   

 65,998*  ( )  
 285241*p    ( ). 

 CFX-Pre  ( ): 
  (inlet 2): 

– 07,402* ; 
–  283710*p ; 
–  (  200) G  = 0,5844 . 

 – Air Ideal Gas,  = 1004,5 ,  
 

. 
  (inlet 1): 

– 65,998* ; 
–  285241* ;    
–  (  200) 0883,1G ; 

 – Gas  =  1161  ,   
 

. 
  (opening, outlet) : 

–  0 ; 
–  273 . 

. 11. 
  (sym 1, sym 2) . 

 

 
. 11.  

 
 

 410 . 
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. 12 – 19 . 
 

 
. 12.  

 

 
. 13.  

 
. 14 -55  

3D . 
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. 14.  * ,f  

. 14  
3D , .  

 ANSYS CFX  
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,  –  2000-4000 2.  
 

. , ,  
 10 2,  20-30 
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. ,  
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 –  
,  

. , .  
. .  

  [6]: 

= , .         (2) 
 ,  –   

; 
,  –  

  ( ); 
,  – . 

 
,  (1)  (2)  

.  

.  [7] ,  
,  

 
.  (2).  

 (2) ,   
/ 1.  

 (1). 

 

. 
 

, , .  
,  

. ,  
,  

(HSC - High Speed Cutting). 
,  

 
,  (2). 

 
 0.1-30 , .  

 « » [2].  
 « »  

 
. ,  

 
,  [4]  

.  
,  

.  
 

. . 1. 
,  

: 
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=
.

, ,         (3) 

 ,  – ; 
,  – ; 

,  – . 

 
. 1. .  

 « »  
,  (2),  

,  
 (3), : 

1) <  –  « » 
; 

2) >  –  « »  
. 

 
 « »,  

, .  
 « » . 

 
,  

 

,  
 [1, 7]: 

        (4)  
 – , , .; 

 – ; 
 – ; 
> > z – . 

 
 (1)  (2)  

 (3),  
 

,  (4). . 2.  
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 4 -4  
 

 
. ., . ., . ., . . 

 
 

 
,  

. 
,  

, . 
, 

,  
.  

,  
. 

,    
. 

   
-4 . 

:  
1)  -40 ; 
2) ; 
3)   « -6». 

 
1.  

 4 -4  
 1)  

 270 ,  
 160 . 

mailto:stayer89@mail.com
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. 1.  

 
 

.  – . 
 4 -4  

 « »  3  15150-69. 
: 

-  « -40 »  20799-75; 
-  «  203»  8773-73. 

 
2. -40   

-40  
  ,  

 
. -40 -  

, , ,  
. -40  

 [1].  
-40  1. 

 1 
-40   

  
 40° , 2  65,43 

,  0,004 
, 3 0,081 

, °  222 
, °  - 15 

, % 0,03 
,  1,5 

, % 0,75 
 
3.  
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) . 
 80  ( )  

-22.  
.  

, . 
 
3.1.  « -6»  

 « -6»  0258-003-01699574 –  
, , , 

, ,  
 

. 
 « -6» ,  

 2. 
 

 2 
 « -6» 

   

1 2 3 

  
,  

 

6243 

 , 
 

 

 20° , 3 0,90-1,10  3900 
 

 50° ,  
30,0-80,0  33 

  6243 
 , 

 
 

 
 

  6243 

pH  9,0-9,8  6243 
 

 24  
  6243 

 
 « -6»  2-8%-  

, , , 
, . 

 
4.  

 
.  

,  –  
.  

.  
 

 [2]. 
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 ( , 
) -

1(  2)  9490 [3].  

 

 
. 2. -1 

 3. 
 (  3). 

 
 3 

-40  

 
 
 

-1 
 
 

 
 

(PC), 
 

 
 

),  
(20 c; 
1 ) 

 
 

 
(P ), 

 
 

 
 
 

) 
 

-40  ( ) 126 0,71 32-40 15 
-40  ( ) 126 0,75 40-50 19 
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. 3. : 
1- -40 ( ); 

2- -40 ( ) 

,  
-40 , .  

 
5.  

 « ». 
 4. 

 
 4 

 
 

 
 , 3 

 
 

 
 

 

, 
 

 

,  

 
, 

3 

 

,  

-40  
.) 34,5 38,7 878 21  - 

-40  
.) 36 41,8 880 23   
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 [4] -40  (  4) ,  
 6000 ,  

, . 
 10-15 ,  

.  
 

 
 

                                          )                                                 ) 
 

 
                                         )                                                     ) 

 
c. 4. : 

 — ;  — ; 
 — ;  — ; 

1 — -40 ( ); 2 — -40 ( ) 
 

 
6.  « -6»  

. 
 5. 
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 5 
 « -6» 

  
 

  
 

 pH  7,75 6,95 
 

   

 
, %  100  - 6 

 
   

 
,  4 2 

 
, %  100  11 11 

 
, % 

 10  
- 0,05 

 
, ,  

  . 
 

 
 

 
-40  4 -4  [4]  

: 
1) ; 
2) ; 
3) ; 
4) . 

 [2]    
.  

 
. ,  

,  6000  
.  

,    
,  .  

 7000 . 
, ,  

 (  pH ,  
).   

. 
  

 
 
       1.  www.tnk-oil.ru. 
       2. .  ( ). – .: «  

», 2001. – 616 . 
       3. ., ., .  

 //  

http://www.tnk-oil.ru/
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. – 2004. –  1. – . 5-12. 
       4. . .  2392607, G01N11/02, 
20.06.2010.  

 
 

 

 

 
,  

.  ( , 
1974). . .  ( , 1999). . .   

. 
 

 

 

,  
.  

, 2011). . . . -
. 

 

 

,  5   ( ,  .  -
514), .  
 

 

 ,  
.  ( , 1962). . 

.  ( . , 1991). . . . 
 

 

 
 620.9 

                                     
 

 
. ., . ., . ., . . 

 
 

 600  
218 145,8 ,  5 .   

:  
 68,4%,  – 20,3%,  –  11,1 %. [5]. 

 
,  ( , ), 
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.  
 

,  
.  

 
.  ( , 

)  
,  90% .  

 
, 

. ,  
. 

 20% . 
 102  100 

,  46 
000  (5 ).  2011 

 153,3 . ,  15,2% [5].  
.  

 
.  

 10  –  33  
 23,2  .   –   5  .   2011  

 — 172,5 
. ,  1,5%  2010  [5]. 

  
           2030  (  

-2030),        
    2020 .  

-2030 . 
 ,  

 –  12% , 45%  
25% .  

,  
 [3]. 

-
, , , 

.  
,  1. 

 ( -2030) ,  
-

2020, ,  2.  
, ,  

. 
, -2030, .   

 
. .  

 58%.  
 (  50%,  2010 .),  

,  
. ,  

,  
-2020, .  2004 .  
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 65%,  2005 .  
54,1%. -2020  
2,5% [3]. 

 

 1 – , 2005  [2] 

 
 
 

 

 
, 

 % 

: 
  

 

 
 

31,9 10,5 21,4 

 
 

 

58,7 31,2 27,5 

 
 

 

 29,1* 3,3 24,3 
 54,5* 5,7 46,1 
 2,6* 0,8 1,7 

 
 

57,6 0,2 57,4 

 
 

 

15,56 8,22 7,34 

 
 

27,0 10,5 16,5 

 
: 

   

 30,7** 5,6 17,8 
 57,1 13,7 43,4 

 
 
 

56,4 19,5 36,9 

* :  
 — 1,5%,  — 2,7%,     — 0,1%. 

**   — 7,3%.  
 

  2 -  
 2005 . -2020  

 2005 . 
-2020  

,  %  2000 . 127,0 134,7 
 ( ),  % : 

 
 

 
24,6 
20,1 

 
20,4 
10,1 

, .  936 952 
, .  920 940,7 
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 , ,  
, :  

 
,    

. 
 -2030  

.  
 

,  
 

.  
,  

.  
,  

,  
 

. , , 
 

,  
,  

 ( ),    
. 

 , , -2030 
 
 

.  
.  

 . 
:  

. 
 ,  

, ,  1. 
 

 
 1 –  

 [2] 
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   82% 
.  

 -,   -  ,   
.  

 
, . 

-  26,9  
1990  145  2003 [4],  

.  
,  

.  
 

 12% .  
: 
 

 ( , ).  
,  

, . 
 

, 
 (  3). 

 
 3 –  2000-2005 . [2] 

 2000 . 2001 . 2002 . 2003 . 2004 . 2005 . 2006 . 
 

, .  
 

106263 107448 106302 104481 106320 108924 112500 

 
, 

.  

60,3 61,2 60,8 60,1 61,5 63,3 65,7 

 
, 

.  

163,3 165,7 164,7 162,7 166,4 171,3 177,8 

 
, .  

 
82035 83522 82772 81380 82929 85629 __ 

 
, 

.  

63,6 65,0 64,6 63,8 65,3 68,1 __ 

 
, 

.  

169,6 173,3 172,3 170,0 174,1 181,6 __ 

 
, .  

 
24449 23927 23530 23101 23391 23295 __ 

 
, 

.  

51,2 50,8 50,4 49,8 50,8 50,1 __ 

 
, 

.  

144,9 144,0 142,7 141,1 144,0 141,9 __ 
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. ,  2000 .,  

, ,  
. 
 

, , ,  (  3). 
 

 (  2):  21,7%  
,  25,9%  [2].  

, 
., .  

. 
 

 
 2 –    

,  % [3]: 
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 25 50 75 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 
1 0 7 0 1 2 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 12 1 8 0 2 5 1 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 8 1 5 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 6 0 7.5 3 1.5 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 4 0 2.5 1 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 
6 0 2 0 3.5 1 0.75 0.25 0.25 0 0 0 0 0 0 0 0 0 0 0 0 
7 4 7.5 3.5 7.5 5 7.5 4.5 3 4 3 1.5 1 0 0 0 0 0 0 0 0 
8 1 6 2 6.5 3.5 5 3 2 4 1.5 2 0.5 0 0 0 0 0 0 0 0 
9 3 12 3 8 4 6 3.5 3 5 2 3 1 1.5 0 0 0 0 0 0 0 
10 2.79 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11 0 5.01 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12 0 0 2.68 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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16 5 3 0 1.5 4 2 1 0.75 1 3 4.5 2 0 0 0 0 0 0 0 0 
17 7 6 6 3 2 4 5 4 3 2 1 2 1.5 0.5 0 0 0 0 0 0 
18 0 0.5 0 0 0 0 1 0.5 0 0 0 1 0 0 0 0 1 0 0 0 
19 0 1 0.75 1 0.5 0 0 0 1 2 0 0 0 1 2 5 3 6 7 6 
20 0.2 0.75 0.8 1.5 1 2 1.5 1 1 2.3 1.5 2 1 3 2 4 9 13 10 12 
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