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MATHEMATICAL MODEL FOR MINERAL RESERVES EVALUATION 

.             
   . 

.       .   -
,       ,      . 

.        ,   -
        ,    . 

      . 
 .           -

 –        ,  ’   -
   ’      . 

 .         -
              

 ,      . 
 :   ,  ,  ’ , , -

 ,   
 

 .1    
  ,  ,    

 ,    , 
’      

,      
       -

   ,    . 
      -

   ,   
     

.       
   ,   -

, ,     
 .     -
    ,  

    . 
       

 :     -
       

 ’ ,       
,    ,   

   

                                                           
 . .,  . .,  . .,  . ., 2013 

,     
,     ’  . 
    -

,       
      
     -

.   ’  
     

      -
,       – 
  ,  -

     ,  
       

.   -
   : ’   

,   ; ’    -
;   .   -
 ,       
.    . 

  .   
,     -

  ,    -
 ,       



Г Е О Л О Г І Я

6  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 5

.     -
     . . 

    -
 .     -

     
    .  

   , -
   ,  -

   ’      
.     

 ,      
  .  ,   

   ,  
     

    ’   -
   ’   .  -

       
 ,      –  -

     ’  . 
  .  -

      
   , 

      
,     -
      . 

    
     
      

. 
  .   

,     -
  ,    -

 ,       
.     -

     .  
   „ “.    -

       
,  ,     

 ,   ,    
 .     , 

      ,  
     -

 .     
    -

 ,       
 .   ,  

     ,   
  . 

     
      

    Z     
   1, 2 … n,    
  .   1, 

2… n    : 
-   Z    Z*   

      
,     Z-Z*  
  ; 

-      -
,      D(Z-Z*) 

   .   -
    ,   ai.  

     -
    .  -

       -
,    , -
  ,     -

 (  ).  -
      

   . -
      -

     
     .  -

     ’   
 ,      -

   . 
„ “     -

  ,     
       -
     -

 ’ .       
      -

      
     .  

       
 ,     -

  .     -
     . 

       -
    .   -

,  ,   -
 ,   : 

-   ’   
     -

 ; 
-   ’   

     -
 ; 

-       -
     -
     -

  . 
        

  ,     
  ,    -
      -

 –      
    -

    . 
       

     ,   G  

  –  -
  ’     .  

 ’   ,    
    zG   -

 ,   -
 .     

     „ “ 
      -



ISSN 2071-2227, Науковий вісник НГУ, 2013, № 5 7

Г Е О Л О Г І Я

.      
 . 

     ’ - 
      

       -
      

     „ ” 
   .    
      -

      
      -

  . 
 

 
 

. 1.      
 : A, B, C, B1, C1 –  

  ; m, N –  
       

 
     -

     -
       

      
  „ ”.   -
    Delphi 7.0 [1]. 
 . 1      

      -
  – ,   , 

  ’  .    
      -

 ),,( kji zyxM        
k
ij

   .    ,  
     . 

    ,  
     . 1,  

  [3].     
      . 

      
      -

       
    ,    

 .    ,  -
   ,   
   .    

      
    . 

   ( )  -
      -

    .   
       

  ,      
,    -

   . 
      
      -

 m n ,  1 1 2 1, 2 1 n n m m ,   
    ,    
      K, 

     4321 ,,, LLLL   
    4321 ,,, MMMM  

     -
      K.   -
     -
    (    K) 

, ,   , -
       -

   . 
       -

     : k
ij .   

i, j    , k  –  
.  u k

ij
 –    -

    
 

1, 1, , 1 , 1

1
4

k k k k
i j i j i j i jV   ,           (1) 

 
 V –       -

   L ,    
4321 ,,, LLLL ,    , 

 

1, 1 1, 1 1, 1 1, 1

1
4

k k k k
i j i j i j i jw  ,              (2) 

 
 W –       -

   M ,    
4321 ,,, MMMM ,    . 

      -
     -

    
 

wvup )1(    .                 (3) 
 

      
       ,   -

    ( )   
  L  M    t ,   

 

tt
tt

2ln16/9ln4739,19121,0
)ln25,05173,0)(ln4277,0( ;               (4) 



Г Е О Л О Г І Я

8  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 5

tt
tt

2ln16/9ln4739,19121,0
)ln25,00841,0)(ln4277,0( ,            (5) 

 
   t :   0,407, 0,017 . 

      -
   

 

)ln4277,0)((ln1777,0
3
1 2 ttk

,  

 
     

 

tk

1311,0
3
1 2 . 

 

 T
t

h
,  T–    -

; h –  . 
      

 

       
1 1

1 1
2,2

n

k

m

l
lkp ,                     (6) 

 
  1 1 [ / 2], / 2 [ ]n n m m . 

 ,    , 
     -

     , -
   ,   (6)  

 (2)–(5). 
     -

       -
    ,  

   ,  -
’   

zG ,  -  
    (x,y).   -

        -
 

          ( ), 1, ,iy f x i k                 (7) 
 

    
 

( , ) 0,( , ) , 1, ,i
i zg x y x y i k                   (8) 

 
     

 

    ( ), ( ). 1,i ix t y t i k .                     (9) 
 

 ,    
zG   -

     
 

1
0 0 0 0

2
0

3
0 0 0 0

4

( , ), 0, ( , ) ;

( , ), 0, ( , ) ;

( , ), 0, ( , ) ;

( , ), 0, ( , ) .

i i i i z

im m im im z

j j j j z

nj nj nj nj z

x y i n x y

x y i n x y

x y j m x y

x y j m x y

           (10) 

      
      

 k
ij    .   

     zG ,  -
   ( , )ij ijx y ,  . 
       -

     -
 –      

  .  ’   , 
    -

 ’   zG    
 G   ),( . 

     -
    

 G     

zG ,        -
    ,  

     
G   zG       

zG        G . 

  z  zG    
 -     -

   A, B, D,    -
, ,   111 ,, DBA  -

 .     ,  
      1 -

    „ “  
 .    -

       [2]. 
    -
      

      
. 

    -
     zG  -

 ),( yx     G  - 

 ),( .      

  
zG   1

z   2
z ,  

  –  3
z , 4

z
.   -

  G  , , -
 1  – 4 .  

 zG      
  G = ba 0,0  

     = /b,  -
  .  -

  A , B , C , D   
zG   

 A , B , C , D   zG .  
   -

     -
 G    zG ,      

 . 



ISSN 2071-2227, Науковий вісник НГУ, 2013, № 5 9

Г Е О Л О Г І Я

    
 ),(),()( yxiyxz .   
    

G   ),(    zG   (x,y),  

  ( ) ( , ) ( , ).z x i y   
     

 .  
     

 zG     G ,  -
 ,   zG      

  ,   -
   G .   

   
zG ,     

1,1,1 nihii
, 1,1,2 mjhjj , 1 ,h const  

2h const  –    G . ,  -

    G ,   
   21,hh    , -

      -
  zG . 

,     
   G   
  zG    -

: 
1)    zG ; 
2)    ),(),,( jiji yx  

 ; 
3)  „ “  0( , ),jx  

0( , )jy , ...  
z
  

zG . 
      

    
 G     

zG .        
     zG , 

     G  
 zG       zG   

    G .  
z
 

 zG     -
       

,zA ,zB zD ,       
A , B , D    G .  

   ,   zC   
   zC ,  zC   „ “ 

   zG .  -
 ,     -

      -
  zC ,    

1 2 ,  A B n h A D m h ,   21,hh  –  . 
 ,    -

      

 ’     
   ,    

 ,    zG , 

 n
M

m
.      

 zG .    zG    -
 -   ,  

 ( , ) 0, (   , ) ,  1, 4i
i zg x y x y i .  
      

  zA , zB , zC , zD .  ’  -
      

  a/b   
 G ,    -

      
zA , zB , zC , zD . 

     -
   „ ”  

    zG .   
  ,   ( -

    ).   -
     

  -   ’   zG , 
 -    , 

      . 
 4321

zzzz   zG  -

     
4

1
i
z

i
 

 

niyx ii ,0),,( 00    1
z ; 

niyx imim ,0),,(   2
z ; 

mjyx jj ,0),,( 00   3
z ; 

mjyx njnj ,0),,(   4
z . 

 
   -

  G    zG   -

   zA , zB , zC , zD    
    . 

      -
  ’  ,  -

   - 
      . 

’      -
  zG     G  

    zA , zB , zC , zD  -
  G    .  -

,  ,   ,    

 ,  a
M

b
,    

    G  n
M

m
. 

     ’  
        



Г Е О Л О Г І Я

10  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 5

zG      zA , zB , zC , zD , 
  /b    

      -
  n  m.     

/b    zC    . 
      

’  .      
      ,  

      
 (  „ “   z ). 

     -
     z .  

’   ,    zG    
     -

  ,   21 , zz    
,  43, zz  –   (  
)  . 
  ’     

    /b ,  
„ ”      zC . , 

   ’     -
     ’   
   . 

    . 
      -

    -
        -

     -
,      . -

,       -
  .    

 ,     
    -

    „  “  . 
       
,  „  “  .  

 
  / References 

1.  . .   - - 
 .    

Delphi /  . .,  . . – : , 
2008. – 496 . 

Vlasiuk, A.P. and Pryshchepa, O.V. (2008), Osnovy 
suchasnoho vizualno-podviinoho prohramuvannia. 
Prohramuvannia v seredovyshchi Delphi [Fundamentals 
of Modern Visual Doble Programming. Programming in 
Delphi], NUVGP, Rivne, Ukraine. 
2.  . .   ’  -

       
   / . . , . .  // 

Abstracts of International Conference “Problems of deci-
sion making under uncertainties” (PDMU-2005), Ber-
dyansk. – 2005. – . 107–109. 

Vlasiuk, A.P. and Lustiuk, M.G. (2005), “Mathemati-
cal and computer modeling evaluation of bulk minerals 
and process their output”, Abstracts of International 
Conference “Problems of decision making under uncer-
tainties” (PDMU-2005), Berdyansk, Ukraine. 

.     -
       

   . 
.   -

 ,  . 
  ,   -

    , -
    . 

.     
   ,  

    -
    , -

   .   
   -

 . 
 .      
     -

 –      
  ,    -

     
   . 

 .   
      

     
       

   ,  
     . 

 :   , 
 ,  , -

,  ,  
 

 
Purpose. To develop the model and computation al-

gorithm for evaluation of reserves of amber using or-
thogonal grid schemes of deposits. 

Methodology. We have applied the methods of 
mathematical statistics and modeling. The choice of the 
weight function that provides minimal variance of the 
mean estimator is a complex mathematical problem. 

Findings. The problem of estimation of the reserves 
of the mineral dispersed within a deposit of rectangular 
form with staggered wells has been formulated and 
solved. The algorithm of conformal mapping has been 
developed. 

Originality. To estimate the amber reserves we have 
applied one of the mathematical modeling methods, 
namely the finite difference method and numerical con-
formal mapping. This is related to the problem of numer-
ical conformal mapping of a simply connected plane pol-
ygon into the parametric rectangle. 

Practical value. The method of constructing grids us-
ing numerical conformal mappings can be applied to the 
reserves evaluation problems in case of mineral deposits 
of curvilinear form, which often occur in practice. 

Keywords: orthogonal grid lines, harmonic func-
tions, numerical solution, approximation of conformal 
mapping, mathematical model 

 
   . .  

. . .    16.01.13. 


