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1 2 2

2 1 1

3 2 2 –//–
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3. 

3.1. 

-
. ,

-
. , , 

25-30 . , , 
. -

. 
-

, -
-
.

, 
, -

.
-

: A, B, C1  C2.  A  B , 
-

. 
 A  5-10%, 

B – 15-25% [27].  A, B  C1
, 

. 1
25-50%. 2

,  15-25 .
2  50-100%. -

, , 
, , 

. -
: P1, P2  P3.

 A – -
; 

, , 
; -

-
-
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; -

.  A 
-

 ( . 3.1).

. 3.1. :  – 
;  – ; 1 – 

 - ,  – ); 2 -
 – ,  – ); 3 – ;

4 – 1; 5 – 2

 B – -
; 

, 
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, 
; -

; 
,

. -
,  A, 

, 
.

1 – -
; , 

; , -
, , -

; -
, 

; , , -

-
, -

. 1 
- .

2 – , , -
, , -

, 

.

3.2. 

 – -
, -

, -
, -

. -
-

. -
.

, :
– 

, -
; ;

– -
. 

. 
, -
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. -

.
-

. , -
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. 
-

. , 
. 

, -
.

:
– -

;
– ;
– ;
– , 

;
– ;
– ;
– ;
– .

, -

, -
. , -

-
. 

, , -
-

. 
.

. -
: , . 

.
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-
, -

. -
, -

. 

. 3.2), -
 ( . 3.1). -

, 
, .

, 
, -

. -
-

, .

. 3.2. 
 [19]; ,%:

1 – 0,06-0,08; 2 – 0,08-0,1; 3 –  0,1
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 3.1

 [19]

, %
0,06 0,08

, . 534 145
, . 408 142

, % 0,076 0,1
:

, . 5000 2500
, 2920 2993

, 10 15

, % 0,073 0,093

 1 , . 1,5 2,0
 1 , . 2,0 3,0

, % 80 90
51 51

 1 , 874 610
, . . 150 80

 1 
 15%, . 4,5 4,8

 1 , . 6962 5978
 1 , . 6280 6280

 (+),  (-)  1 
, . -682 +302

-
-
.

, 
. -

, 
-

. 
 0,5-1 ,  0,5-0,6 , 
 1-1,5 ,  2-4 .



17

, 

. , -
, , 

. -

. -
, -

, . -

-
. 

 1  5 .

, -
 ( ,  0,5-0,7 ), 

 (
), -

 ( , .),

.
-

, 
-

, . :

                                  __
 cm > cminmmin; c > cmin,  (3.1)

_      _
 m  – ; cmin –

; mmin – 
.

-
 ( ) . 

l l k

 Kp =  hj/(  hj +  hi),   (3.2)
j =1         j=1          i=1



18

 hi  –  i- -
; hj –  j- ; k – 

; l – 
.

-
, 

 ( ) 
:

) , , -
-

;
) -

.

 0,4-0,5, -
 0,1.

-
-

, . -
, -

, -
. -

 1000 ,  –  5000 .
-

, .  500 ; -
 700 . -

, 
,  14 3 .

-
,  1 

 1 
, . 

Q  + Q K  < Q , (3.3)

 Q  –  1 ; Q  –
 1 ; K  – 

; Q  –  1 .
-

, -
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K  = (Q  – Q )/Q .  (3.4)

-
, -

, -
. 

. 

min= K/(  – Q)K ,  (3.5)

 Pmin – , ; K  – , -
, ;  – -

 ( )  1 , .; Q – -
 1 , .; K – -
, .

3.3. 

, -
, .

-
 25-30  A + B + C1, -

. 20-30% -
-

 A + B, .

. 
-

. 
, -

, .
-

, , -
, . 

-
, 

. -
, 

-
. 
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. 
, , -

 ( . 3.2) 
 ( . 3.3).

 3.2
,

, %

1 2 3 4 1 2 3
 + 30 20 - - 50 50 -

. 10 - - - 20 - -

1 50 60 70 50 30 30 80
2 20 20 30 50 20 20 20

 3.3
, 

1
1
2
3

50-100
-
-

100-200
50-100

-

200-400
100-200
25-50

3.4. 

-
. 

. -

. 

.
-

.
-

:
1) -

, , -
 – Si,  i – ;
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2) 

Vj = L(S1 + S2)/2, (3.6)

 j – ; L –  1  2, -
 j- ; S1  S2 – , -

 1  2;
3) -

                                  _ n
 c =  ci/n (3.7)

  i=1

_ n             n
c =  cili /  li, (3.8)

                                                        i=1          i=1

 ci –  i- ; li – 
 i- ; n – ;

4) 

;
5)  j-

qj =  Vj; (3.9)

6)  j-
_
pj = 0,01cj qj, (3.10)

;
7) , -

, -
.

-
:

1)  – S;
2) 

_ n
 m =  mi /n, (3.11)

                                                            I=1

 mi –  i- ; n – -
;

3) 
                                   _

Vj = m Sj; (3.12)
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4) 
;

5) ;
6) ;
7) , 

.
 4-7 

.
, 
, -

:
1) ;
2) 

Vj = Sj Hj,  (3.13)

 H – ;

H =  hk /N1 –  hn /N2,

 hk  hn – -
; N1  N2 – ;

3) -

pk =  lk /L,  (3.14)

 k – ; lk – 
k-  i- ; K – ;
L – ;

4) 

vk = 0,01pk Vj;  (3.15)

5) 

ck =  cklk /  lk, (3.16)

 lk  ck –  k-  i- -
;

6) 

qk = k vk;  (3.17)

7) 
, -

.
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4. 

4.1. , 

, .
, , 

. -
, , 

. 
-

,  – . 
: -

, . 

, , 
.  – -
, ,

.

. -
-

, 

-
.

4.2. 

, -
, . :

, , -
, , .

-
. -

. , -
-

,  (%), :
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, , -
, , -

.

. -
, 

. -
. 

.
 ( . 4.1) -

, , 
. 

, 
. 

, . -
, .

. 4.1. 

-
. -

 – 
, 

, -
. -
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, 
, -

.
, -

, , 
, ) -

:
–  – -

;
– ;
–  ( );
– .

:
1) 

;
2) 

, , , -
.

-
.

 1:500,  – . 
, -

. -
 ( . 4.2-4.4).

. 4.2. : 1 – ; 2 – ;
3 – ; 4 – ;

5 – 
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, ,
, . -

. -
, . 

, 
, -

, , -
, .

. 4.3. : 1 – ; 2 – 4 « »;
3 – ; 4 – 

. 
,  – . 

,  ( ,
), ,  –

. 
,  ( . . 4.2).

 20-25 ,  –  5-10 . , -
: , , 

 ( ) . -

. 
. , 

.  « -
» . 
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 ( . 4.4). « » -
, 

 ( ).

. 4.4. :  – :
1 –  (Fe>46%); 2 –  (Fe 20-30%);

3 – ; 4 – ; 5 – 
; 6 - ;  – :

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

-
-
,

. 
-

. :
 1:500 

1:10000 (  1:2000);
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, ;
;

: , ,
.;

;
.

, . 
, -

, , -
, .

, 
. -

, -
. , ,

, . C

. -
. 

, -
.
-
-

. .

, , 
. -

. , 
, , 

, 

. -

. 
-

. -
. 

.
 ( . 4.5) 

 1:500  1:1000.
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. 4
.5

. 
. 

. 
. 4

.6
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, -
, 

, -
, -

. 
, , 

, 
, -
. -

-
. -

. 
, ,

. -
, -

-
.

, 
 ( . 4.6). -

. -

. 
. -

. -
.

-
, 

. 
 ( ), 

.

, 
. 4.7, 4.8)  – . 

 « » 
. 

 ( ),  ( ) 
. 

 « -
» ( . 4.9) , -

.
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. 4.6. : 1 – 
; 2 – ; 3 – ;

 I – ; III – ; lc – ;
 – ; 

, %

. 4.7. : I-H-IV – 
 Fe 52%  40%,  20%,  40%
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. 4.8. :
1, 2, 3 – , ,

; 4 – 

-
, 

 2857-75). , , -
-

. 
 2857-75, , -

, -

, -
 1957 . , 

-
 ( ) " -
" . , -
, , -

, . -
, , 

, 
.

. 4.9.  « » : 1 – 
; 2 – 
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4.3. 

, -

, , , -
. -

, , 
, . 

 [10, 11] -
, 

.  « -
» :

_V0              V0             V0                V0

 C ( ) = {C ), C ),..., C ) = 1, 2,..., n, , (4.1)

 Ck ( ) – -
 Xk,  Yk,  Zk,  Vo -

; 1  n ;
 – ; C , C ,..., C  – -

 k.
,  – -

, . 

, 
.

4.4. 

. 
 – , ,

. -
 ( ). -

. 
 ( -

)  ( ).
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4.4.1. 

 « » .
.

                                 _ n __

 c =  ci / n  (4.2)
                                                            i=1

                                                        n              n
c =  ci li /  li,  (4.3)

                                                       i=1           i=1

i –  i; li –  i- -
.

2,  V.
-

, , .
                                                n         _

2 =  (cj – c) /(n – 1).  (4.4)
                                               i=1

                                  _
 V =  / c. (4.5)

. -
. -

. 4.10).

. 4.10. :
1 – ; 2 – 

; 3 – ; 4 – 
; 5 –  ( )
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 – i, -
-

 0,5n i. -
-

i ,  0,5n, 

Me = ci  i = 0,5 · n. (4.6)

 – 
. 
.  c -

                                        _
Mo = 3 · Me + 2 · c. (4.7)

n        _
A = (ci – c)3/ ( 2 · n)3/2.  (4.8)

                                               i=1

. 4.10 :  (5), -
 (3  4)  (1  2). 

: A(5) = 0, A(1, 2) < 0, A(3, 4) > 0.

                                             n  _
E = (ci – c)4 / ( 2 · n) – 3.  (4.9)

                                            i=1

4.4.2. 

:
–  K(h) (h);
– . -

. .
, -

 X, 
n

i i+h
i=1

1K h =  c – c c – c ,  h = 1, 2, 3,
n

 (4.10)

:
–  r(h) = K(h)/ 2;
– 2  = 2[1 – r2(h)];
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– 2
k = 2 · r2(h);

–  R = hmin.  r(h) = 0.
 h < R, i

,  h > R  – -
-

.
-

 ( . 4.11), 
 R.  h

 X 
.

. 4.11. )  y(h)x:
R – ; 0 –  « »;  – ;

 – 

(h) 

.
n

2
i i+h

i=1

1y h =  c – c
2n

 (4.11)

 ( . . 4.11) , -
,  i = 0,  (h) -
. 

» o. 
», . -

. -
 – . , -

 R.  h > a .
-

 + o . 
-

. -
-

i – i+h  h , 
 f(x) = ax2 + C. -
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(h)x, (h)y (h)z -
.

. . . -
:

1. 
X: u(x) = ci.

2. 

ci(q=1) = 0,25(ci-1 + 2ci + ci+1), (4.12)

 q – .
i(q=1) .

3. -
 ( ) -

k(q=1).
4. -

ck(q=2) = 0,25[ck-1(q=1)+ 2ck(q=1)+ ck+1(q=1)]. (4.13)

5. k(q=2)
.

6.  Rq
-

 ( ).
-

n-1

q=1 i(q=0) i(q=1)
i=2

1= c –  c .
n - 2

(4.14)

4.5. 

-
, 

 N

,
N

i i
i=1

1Mo =   p c
N

(4.15)

 pi –  i- . -
 p  Z = Mo,  Z – -

.
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 pi -
-

 Z. -
, , -

 ( ) , , 
. 

-
, 

. 
, 

.
-

, 
 pi . -

-
-

.
 Z 

, 
. -

 N -
.  n -

,
 Mo

-
., 

. -
. , -

 – . 
: , , -

., -
.

, -
-

 ( , ) . 
, -

 – . 

,  – Z .

-
. , 
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 [9] -
 ( . 4.1).

 4.1
, 

, 

6,7
90,0
2,3

19,5
67,7
12,8

100,0 100,0

 ( ) 
-

, . 

 = ( 2 / n)0,5.

5. 
. 

, 
. -

-
. , , -

.

, . 
I -

, , 
.

. 5.1  5.2, , -
, , 

 [33, 34], -
, , -

 2-4 
. , -

.
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 5.1

 ( ) 

-

1. 
-

. 1. -
-

-

-
,

3 3 + 2

. 2. 
-

. 2. 

. 3. 

3 + 2

2 + 1

- 2 + 1

1 + 2

. 3. 
-

. 4. 

. 5. -

-
-

-
-

1 + 2

2 + 1 ,

2 + 1

1 +  + 

 4. 
. . 5.2) -

-

-
, 

2 + 1
 + 

1 +  + 

,

, -

1 +  + 

1 +  + 



41

 5.2

 ( ) 

 (
)

- - 

1:1000000
 1:50000

-

-
-

-

,
-
-

-

1:200000-1:50000

-

1:50000 –
1:10000,

- -

-
, -

-
-

-
-

, 
-

, 

. -
-

. 4. 

:

)

-

-

-

-
-

-

,
-

.

-

-
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5.1. 

 ( -
) 

. -

1:1000000  1:100000 
. , -

-
. -

, 
, 

-
. -

, -
, 

-
. , -

-
. 

.
,
-

, 
. 

, 
, -

. -

 1:50000  1:25000. 
-

, -
, -

-
. , , -

-
.  «c » 

, . -

 ( ). -

-
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. -
.

 ( ) -
-

 « -
» . 

.
-

. -

1:25000  1:5000 
. , 

. 
-

, . -
-

, -
, 

, .

-
. -

 ( ) .
-

 ( .: , 1998) -
 ( )

. , 
-

.

5.2. 

 ( ) .
,  – 

.

, 
. 

. -
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 1:2000, 1:5000  1:10000. -

. -
. 

, 

. -

.
-
-

. 
1 2. -

-

, -
. -

 ( ) -
. -

. -
 ( ).

-
. 

. 
-
-

, -
-

.

5.3. 

-

. -
, , 

-
. , 

, -
, 
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,
.

, 
. -

, . -
, 

 1:1000  1:2000. 

. 
 (

), 
. 

1 2. 

. -
 « -

».

5.4. 

 – -
. 

, 
, , . , -

, 
1 2. 

 2-4 . 
1 , 2 1. , 

, -
, .

, 
. 

-
 – .

. -
. -

, -
. -

-



46

1 2. 
. -

, , -
.

5.5. 

. 
-

, -
. -

, -

. :
– , 

, -
;

– , -
, -

;
– 

;
– , 

, -
, , .;

– -
, 

 ( ) -
.

 (  2-3 ) -
. -

-
. , -

. 
, -

. , -
.

, 
. 

.



47

. 
, 

, -
. 

, 
.

, 
 ( . 5.1). 

. 
-

. -
, -

-
 ( . 5.2).

. 5.1. 
 ( ): 1 –  ( )

 ( ) ; 2 – 

-
 – -

-

. -
: 

, . 
-

, 
 ( . 5.3). 

-
, 
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. -

.

. 5.2. :
1 –  ( )  ( ) ;

2 – ; 3 – ;
4 – 

. 5.3. : 1 –  ( )
 ( )  ( , );

2 – ; 3 – 
; 4 –  (  1 )
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6. 

6.1. , 

 – -

.
 – 

. -
 ( ) -

: , 
, , .).

, 
, -

. , -
; 

, 
.

 [1; 2; 7; 15] 
: , , ,

, . 
.  – -

. 
, 

. 
 – -

, . -
-

: ,
, , , -

, , , 
. 

. , , -
, -

. -
 ( ), -

, , 
. -

, , -
, - , -

. , -
, 

 ( ) -
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.  ( ) 
.

, , :
– , 

;
– -

, , , 
;

– 
, 

;
– -

.

6.2. 

:
, , -

;
, -

;
.

6.2.1. 
 ( , ) 

, ,

. , ,
, -

,  –
, -

, ,
. 

, 
, . 

 – -
, -

, , .
-

, 
, 

. , -
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,

. , 
, -

-
, 

. , ,

, , , -
.

 – -

. (
.  [29; 30]  « , 

». 
.)

 L
,  d, 

, -
, l. -

L  = d + l.  (6.1)

 = C A + C (1 – A),  (6.2)

 A – ;  – -
.

A = d/(d + l) = (  – C )/(C  – C ), (6.3)

L  = (C  – C )d/(  – C ). (6.4)

-
 L , . , 

, 
, 

. -
,  L  min.

L  = |a – b|  min 

   b

(C  – C )/(  – C ) = |a – b|-1  F(x)dx,  (6.5)
a



52

 a  b – ; F(x) – 
.

 L  L
, -

 L -
. 

L = L  · t,  (6.6)

L = L  · t, (6.7)

 t – .
-

 L  L ,
.

, 
 ( ) 

, 
, 

     n  _
2 = (ci – c)2 /(n – 1), (6.8)

    I=1

 ci  c –  i- -
 n , 

.

n = 2t2 / 2,  (6.9)

 – , 

V = nD3 = 2t2D3 / 2, (6.10)

 V – , D – .

.  [15]
     Dmax.

q = 2
k(D) -2 fD3 (D)dD = 2 2

k(D)D3 2, (6.11)
         o

 D – ;  – 
; f – ,  0,3-0,5.
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2
k

. 
, , -

. -

, -
, 
.

2
k = (C  – )(  – C ). (6.12)

 f , 
,  « » [15] -

 [23] 
2
k = (C  – )(  – C )2 f /[(C  – C ) – (C  – )f ]. (6.13)

 f = 0 
.

6.2.2. 

 ( )

 Z (V) 
 Z. -

[29].

= Z (V) – Z. \(6.14)

 n -
 L .

.
 ( . 6.1, a),

                                       _
u = c ± ,  (6.15)

_
 – ;  – -

.  ( ) . 
, 
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                                                    n
2 = x

2 = (ci – ci+1) /2(n – 1), (6.16)
                                                   i=1

i i+1 –  i  i + 1.

n = 2t2 / 2. (6.17)

 > ,  ( . 6.1, ),

u = F(x) ± ,
                                                    n

 =  |ci – f(xi)|/n. (6.18)
                                                   i=1

 .6.1. :
 – ;  – : 1 – ;

2 – ; 3 – 

 < , , 
 X

Lx =  /f (x),

               f (x) = |ua – ub|/|a – b|,  (6.19)
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 ua  ub –  q- -
.

.
 > , 

. 
, 

n  = 2 t2 / 2,

                                            n-1

x
2 =  (ci – ci+1)2 /2(n – 1).  (6.20)

                                            i=1

6.2.3. 

 [15]

 = – tS +(-)  +(-) , (6.21)

 S – ;  – -
;  – ;

t – .

. 

 = M(x) – M(0),  (6.22)

(x) – ; M(0) – .
-

, . , 
-

, 
. 

-
-

. -
-

. 
: , -

, .

.
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 = C  – C  = (C  – C )(1 – p), (6.23)

 – ; C  – 
;  – -

; p – .
, -
, 

= (C  – C )h  /D , (6.24)

 h  –  ( );
D  – 

.

D .min = L  + |C  – C |h  /C ,  (6.25)

L .min = L  + |C  – C |h  /C .  (6.26)

, -
-

, . 
, -

-
. -

.
-

, , . 
 10:5:2:1. -

-
-

 du/dx -
. 

U .i(x)  = du/dx · )t. (6.27)

-
. 
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: .
 10%

. -
, , -

. 
-

. 

                                                       n

 = (  |co – ck|)/n,  (6.28)
                                                      i=1

o k – 
 i- . -

                                                        n

.= [  (co – ck)]/n.  (6.29)
                                                       i=1

-
. -

, -
. -

. 
, -

. -
. 6.1.

-

. -
, , . -

, -

. , -
-

, , -
, -

. 
10 . 

 0,3% 

, -
 2,5%.
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 6.1

, %
, % 

  , %
, %

Fe
> 30 1-2 P > 0,3 3-7
10-30 2-4 0,03-0,3 7-15
5-10 4-8

 Ni
1-5 3-7

Cr
>10 1-3 0,2-1 7-15
1-10 3-7 < 0,2 15
< 1 7

Pb

>15 2-4

Mn
> 5 2-4 6-15 3-6
1-5 4-7 0,5-6 6-12
0,05-1 7-20 < 0,5 12

SiO2

30-50 2-3

Zn

>25 2-3
10-30 3-8 10-25 3-6
3-10 8-15 0,5-10 6-15

TiO2 2-15 2-5 < 0,5 15
0,1-2 5-20

Mo
>1 2-5

Sn
> 1 3-5 0,25-1 5-10
0,25-1 7-15 0,05-0,25 10-20
0,05-0,25 15-30

Hg
> 2 3-12

WO3

> 1 3-5 0,25-2 7-15
0,25-1 5-15 0,06-0,25 15-30
0,05-0,25 15-30 Sb > 2 3-12

As > 2 1-5 0,5-2 12-20
0,5-2 5-7

Cu
> 3 3-7

Al2O3

> 20 2-4 0,5-3 7-10
5-20 4-8 0,05-0,5 10-15
1-5 8-20 Bi > 0,5 5-15

MgO > 5 3-10 0,2-0,5 15-20
1-5 10-20

Au,
> 50 1-3

CaO
> 25 3-5 20-50 3-5
5-25 5-10 5-20 5-10
1-5 10-25

Ag,

> 100 1-3

S
> 20 1-2 30-100 3-5
1-20 2-5 10-30 5-120,05-1 5-10
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6.3. 

:
–  ( );
– ;
–  (

);
–  ( ,

, , ).
-

. -
-

 ( , -
).  2 ,

 –  1 . -
. -

. 
, -

. . 

.
-

, , . 
. -

. , -
, -

. 
. -

, 
. -

. , 
, . -

, , 
, ,

, 
.

-
. 

. 

, 
-

.
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, . -
-

. 
. 

-
. , .

-
-

:
–  ( ) -

;
–  ( ) -

;
– 

;
– , 

, -
-

; -
.

-
 – . 

. 
-

. , 
.

 [15] 
: , 

 ( . 6.2). -
, -
. 

, 
, , -

, , .
-

. , 
, :
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– 
;

– . 
-

. 
 ( ) .

. 6.2.  [15]: ,  – 
;  – ;  – ;

 – ; •I –

. 
. 

, 

. , -
-

. 
, -

, .
-

. , 
, -

. -
-

. 
. 

. 
, -
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 [15]. -
-

. 

, , -
. 

 – .
, -

. -
 – 

, . 
,

, .

, ,  ( . 6.3).

. 6.3. 
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. -

q = kD2, (6.30)

 q – , ; k – , -
, k = 0,01...0,1; D – -

, .

6.4. 

-

) 
, . -

, -
, -

, 
. -

 [12],  [23].
, , -

 ( , -
, ), -

, -
-

. , 

. 
. 

. -
-

,  p,%. 

C . = 0,01  cj pj,  (6.31)

j – -
; j – .

 ( ). 
 ( )  ( -

)  ( ).
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. 6.4)  ( .6.2). -

x  y  –  x y
r =  ,

x – x y – y
 x' = xi – x  y' = yi – y,  (6.32)

 xi  yi – -
 i- ; x  y – -

-
.

. 6.4.  MgO 

 6.2
 Fe-SiO2

Fe=X
SiO2 =Y

17--
21

21-
-25

25-
-29

29-
-33

33-
-37

37-
-41

41-
-45

45-
-49

49-
-53

53-
-57

57-
-61

61-
-66 n

19 23 27 31 35 39 43 47 51 55 59 63
37-41 39 1 1
33-37 35 1  5  2 8
29-33 31 6  7  1  14
25-29 27 3 6 21  30
21-25 23  11 19 15  45
17-21 19 1 2 21 44 6  74
13-17 15  24 36 10  70
9-13 11 1 6 32 70 14  123
5-9  7  12 49 18 79
1-5  3 1 10 11

n 2 14 15 34 21 36 69 48 42 82 64 28 455
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 x  y. 
-1  +1.  r = -1 ,  r = +1 –

.  r = 0 .
;

r = |r|/ r, (6.33)

r – 

r = (1 – r2)/(n – 1)0,5.  (6.34)

-

 = { [  px (yx – y)2] / [  py (yy – y)2] }, (6.35)

 px  py –  x  X 
 y  Y; y –  Y;

yx –  Y,  px.
 +1. 

 = |r|,  x  y .
 r > 0,9  = |r|  Y 

 X -
 ( . . 6.4) 

y = Ax + B + y.  (6.36)

:
  _

y = y/x (x – x) + y; y/x = r y x;  (6.37)

y = [  px (y – yx)] / N, (6.38)

 N – .
-

 ( ) -

.  Y = F(X) 
 yi ( .6.5). 

:

yi(1) = (yi + yi+1) / 2;
yi(2) = [yi(1) + yi+1(1)] / 2;
..............................
yi(q+1) = [yi(q) + yi+1(q)] / 2, (6.39)
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 q –  ( ) .

. 6.5. 

, -
y = 

                                                   N

y = [  |yi – f(xi)|] / N. (6.40)
                                                  i=1

 Y -
.

6.5. 

 ( ) 
-

-
. -

-
-

: , 
, . -

. -

-
. -

) 
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– -
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– 

; ,
, ,

 ( )
.

-
. 6.6.

 ( ) -
, 

 ( ), -
, 

.  ( )  –
, -

, -
.
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-
-

-

-

- -

 ( ) 
, 

. 

-

-
-

-

-

. 6.6. 

-
, -

:
–  ( -

 – );
–  ( -

, );
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–  (
-

).

 ( ,
) 

 2-5 .
-

-
, -

.

7. 

7.1. 

-
: , ,

. -
. , -

, 
, . -

. 
, 

, -
), 

.
, -

, :
1) ;
2) ;
3) ;
4) ;
5) , -

;
6) ;
7) .

, , -
: . 
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. 3.2. 
. , -

0,5  5 . -
-

. 
-

.
-
-

. , , -

, , ,
, . 

, -
-

.
, , -

. -
. , 

 ( , , ), -
,  – . -

.
, 

, 
-

. -
. 

.
:

, -
. :

1) -
;

2) : ,
, ;

3) : 
, , ;

4) -
;
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5) ;
6) 

;
7) , -

;
8) .

-
, , -

, , , -
. -

, 
, . 

, -
, -

.

. -
, 

, -

.
, , 

, . , 

, . 
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, ) 
, .

, 
, , 

-
, , 

. -
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. -
-

, -
, -
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, -
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, -
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.

7.2. 
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, . -
.

, -
 – .

 – ,
-

. -
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 ( ) ,

.
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, . -

. -
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, . ,
, , . -

. -
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1) : 
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,  – -
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. -
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.
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 =  / ,  (7.1)
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. -
:

1) 
 « » ( );

2) 
;

3) -
.

 ( ) 
-

.  n , -
 m 

,  V

                                                                                   n

 cijVj = ciQ  Q =  Vi,  (7.2)
                                                                                 j j=1

ij –  j-
 i- ; Q –  ( ).

-
, -

, 
, .

7.3. , 

-
, 

, . -
-

. , 
, , -

. , 
, , 

. 
, -

, 
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-
. 

 ( ). 

, , , -
.

. -

, 
, -

, 
-

 b. 

 = [1 –  – b)/  – b)] · 100%, (7.3)

P = [(  – )/(  – b)] · 100%. (7.4)

-
,

-
.

7.4. ,

-
:

1) ;
2) 

, ;
3) , 

,  ( ) -
.

-
. 

, -
. -
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