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1. ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÒÈÏÎÂÛÕ 
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2. ÌÅÒÎÄÈÊÀ ÝÊÎÍÎÌÈ×ÅÑÊÎÃÎ 
ÑÐÀÂÍÅÍÈß È ÂÛÁÎÐÀ 

ÃÎÐÍÎÒÅÕÍÈ×ÅÑÊÎÉ ÑÈÑÒÅÌÛ 

2.1. Îáùèå ïðèíöèïû âûáîðà  
ãîðíîòåõíè÷åñêîé ñèñòåìû 

-
 

-
. ,  

 
,  

 
. 

, -
 

-
-

. 
-

, , -
-

,  
, -

, -
, ,  
, . -

 
-

. 
,  

  = 1 + 2 + 3, (2.1) 

1, 2, 3 – -
, , . 

-
 (Q ) -

 ( ). 

 Q  = Q1 + Q2 + Q3 + Q  + , (2.2) 
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 Q1,  Q2,  Q3 – ,  
, , , ; Q  –  

, , ;  – 
, . 

 

  =  + 1 + 2 + 3, (2.3) 

 – , ; 1, 2, 3– -
, -

, , . 
: 

 1
1

i

Q Q
= + , 2

2
j

Q= , 3
3

k

Q= ,  (2.4) 

i , j , k  –  
, , . 

 ( )  -
 

 1 2 3 ,  (2.5) 

1 – , ; 2 – -
, ; 3 – , . 

 

 
1 1N T

1 it
i t

,  (2.6) 

it – -
, .; i – ; Ni – 

1i;  N1 1/h ,  h  –  
, ; t – , . 

 

 
2 2

1

N T

2 jt ,  (2.7) 

jt – -
, .; j – , -

; N2 –  
. 
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3 3

2

N T

3 kt ,  (2.8) 

kt – -
, .; k – , -

; N3 – -
. 

 
 

 (i,j,k)t = t – t + t – t – t,  (2.9) 

t –  t- , .; t – 
 t- ,  .;  t –  t- , .; 

t –  t-  
, .; t –  t- , . 

t, . 

 (i, j,k)
t (i, j,k)t $

(i, j,k)

k ,  (2.10) 

 (i, j ,k)t  – , ; (i,j,k)t, (i,j,k)t – -
,  

 t,  .;   – -
,  

, t, .;  –  
, .;  –  -

, .; k$ – . ( ), . 
 

 t (i,j,k)t (i,j,k)t (i,j,k)t (i,j,k)t
t=1

,  (2.11) 

 (i, j ,k)t  – , .; (i, j ,k)t  – -

, .; (i, j ,k)t  – , .; (i, j ,k)t  – 
, . 

 
. 



 34 

 (i,j,k)t (i, j,k)t it (i,j,k) (i, j,k) ,  (2.12) 

 (i , j, k)t  – , .; it  – 
, .; (i, j,k)t  – , .; (i, j ,k)t  – 

, . 
, . 

 it it it it t $k /I k ,  (2.13) 

 it  – , 
./ ; it  – , ./ ; I –  

, . 
-

, . 

 jt jt jt $k ,  (2.14) 

 jt  – , ./ . 
, . 

 kt kt kt $k ,  (2.15) 

 k  – , ./ . 
, . 

 it it it it t $= V /I k ,  (2.16) 

 Vit –  t- , 3; it  –  
, ./ 3; it  – -

, ./ 3 . 
, . 

 (i,j,k)t (i, j,k)t (i, j,k)t $= A k ,  (2.17) 

 (i , j, k)t  –  1 , ./ . 
, . 

 (i, j,k)t (i, j,k)t (i, j,k)t (i,j,k)t (i, j,k)t (i, j,k) , (2.18) 

 (i, j ,k)t  – , .; (i, j ,k)t  – -
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, .; (i, j ,k)t  –  
, .; (i, j ,k)t  – -

, .; (i, j ,k)t  –  -
, ., 

 (i, j,k)t (i, j,k)t (i,j,k)t (i, j,k)t $r k k ,  (2.19) 

 r(i,j,k)t – , -
, .; (i, j ,k)tk  – , 

 (i, j,k)t (i, j,k)t (i, j,k)t $q k k ,  (2.20) 

 q – -
, , . 

 2 4
(i, j,k)t (1,2,3) (1,2,3) + m L 10 k ,  (2.21) 

 m – , ; L  – -
, ;  – , ./ , 

 it it $= V k ,  (2.22) 

 – , ./ 3, 

 
it it

3
it ,10

 (2.23) 

,   – -
 1 , ; 

,   –  
 1 , ; 

,   – -
 1 , ./ ; ,  –  

 1 , ./ . 

 (j,k)t (j,k)t .  (2.24) 

 
, -

-
, -



 36 

 – 
 1 -

 1 -
. -

 ( ), -
: 

 
+ T

t t t
t 1 t 1

t =1 t =1

R K
1+ E 1+ E

,  (2.25) 

 E  – , . . 
 ( .). 

 
T

t t t 1
t=1

1
= R

1+ E
,  (2.26) 

 – , . 
, % 

 
T

+
t t t 1

t=1

1 1= R
1+ E

.  (2.27) 

 ( ) : -
, -

-
.  

 “ ”  Execel. -
 

-
. 

2.2. Ôàêòîðû, âëèÿþùèå íà îáëàñòü 
ýôôåêòèâíîãî ïðèìåíåíèÿ  

îòêðûòî-ïîäçåìíûõ òåõíîëîãèé 
, -

,  ( -
, -

)  ( -
, , -
, , 

). 



 37 

, -
, , -

,  
-
 
 

. -
-
 

, -
. 

-
, ,  

,  
, . 

 
. -

-
.  
, ,  

 ( , -
, ). -

-
, . 

 
-

,  
,  

. 2.1. 
-

 – -
 ( ) . -

 
,  

. , -
,  

,  
. -

 
, . 

-
 ( , -

.) – 26–28%,  
 –  23–25  16–18%  1 , 



 

38

 

 

 
:

, , , 
., , 

,  
, .

,  

 
, 

 
, 

3

2

1

 



 

39

, 
, , 

 

 
 

 

 

, 

 

 
. 2.1.  

 



 40 

, – 21–22%; , -
, -

. 
. 2.2  

-
. 

7000

6000

5000

4000

3000

2000

1000

0 100 200 300 400 500 600 700 800 900

, 

.

1

2

 
 

400

300

200

100

0 50 100 150 200 250 300 350 400 450

, 

. 2

2

1
1
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 ( )  

,  ( )  1, 2 – 
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 20–25%, -
-

,  
-

. ,  
 
 

 300–350 , -
 200–250 ,  – 250–300 . 

2.3. Ýêîíîìèêî-ìàòåìàòè÷åñêàÿ ìîäåëü îáëàñòè 
ïðèìåíåíèÿ è ãîðíî-òåõíîëîãè÷åñêèå ìîäóëè 

êîìáèíèðîâàííîé ãåîòåõíîëîãèè 
-

, -
,  

. . 2.1.) -
, -

. 
 
 

 i : 

 i +i ,  (2.28) 

 i =1,....n = .  (2.29) 

 
. -

-
: ;  

;  
. -

 (  0,99) -
 H , : 

 
550

= 1,1C 0,998 0,97 ,  (2.30) 

 –   (1–1,3);   –   
 (0,5–5), ;  –  (20–90), ;  –  

 (50–850), . 
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-
-

. 
-
-

. -
, , -

.  
 

. 
 
 
 

-
. 

 
-

, , ,  
(2.31)–(2.38) . 

 ( )  
, , : 

- : 

 C = 37,5 1.0024 0,95 1,0043f ; (2.31) 

- : 

 C = 93,75 1.006H 0,95 1,0043f , (2.32) 

 –  (50–850), ;  – -
 (0,1–20), ; f –  

. .  (2–20). 
-

,  
: 

-  
 

 =112,9 0,993 0,99 1,001f ; (2.33) 

-  

 = 112,9 0,993 0,9796 1,001f ; (2.34) 
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-  

 146,74 0,993 0,99 1,001f , (2.35) 

 –  (10–160), ;  – -
 (0,1–16), / . 

 1  
, : 

-  

 = 112,9 0,993 0,99 1,001f ; (2.36) 

-  

 = 112,9 0,993 0,9796 1,001f ; (2.37) 

-  

 =146,74 0,993 0,99 1,001f , (2.38) 

 –  (50–850), ;  – -
 (0,1–16), . 

-
-
-

. 
-

, -
.  

, -
, -

: ; -
; ; . -

,  
-
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-
,  

-
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-
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 2.1 
 

 
 
 

,  

 
 

,  

 
 

 
-

 m,  

 
-

 L ,  

 
 

L ,  

 
-

 f 

-
-

 

 
 100–200 50–90 20–80 600–2000 300–350 

, 
-

 
 

 
-

 
,  
 

100–150 50–90 4–20 500–1000 300 
, 

 
 

-
 
 

 
 

 
100–200 20–40 

, 
 

 

4–20 500–1000 300 
, 

 
 

 
25–45° 

 
 

 
200–250 30–40 20–50 – 300–350  

-
 

80–90° 
 

 
 

200–300 100 

 

20–60 500–1000 300–500 
,  

 
 

-
 

 
200–300 30–50 
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-

-
-
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 f 

-
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200–350 30–60  
 10–80 500– 300–600 

, 
 

 
 

 
-

 

200–300 30–60 
, 

 
 

20–60 500–1000 300–500  

-
 100–200 –  20–50 500–1000 300–350 

, 
-

 

 
 100–150 – 

, 
 

 
25–100 500–1500 300–350  

 

-
-

 
– – 

, 
 

 
20–80 500–1000 300–500  
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,  -
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-
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, . 

Êîíòðîëüíûå âîïðîñû è çàäàíèÿ 
1. -

. 
2.  

. 
3.  

.  
 

:  – 10 ,  – 50 ,  
 – 1000 ,  – 500 .  

. 
4.  

. 
5. -

:  
m = 50 ,   L  = 500 ,  L  = 750 , 

 = 50 ,  f = 6,  
 = 3000 3, ,  

=1 ,   
 = 80 ,  – 3%,  – 

20%,  – 3  5% . -
 ( ), -

 ( ),   ( )  -
 ( )  

. 
6.  5  

-
. -

-
.  

:  – 1,02%,  
 – 0,85,  – 1 ,  – 5 , 

 – 0,5 . 
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3. ÒÐÅÁÎÂÀÍÈß 
Ê ÏÐÎÅÊÒÈÐÎÂÀÍÈÞ 
ÊÎÌÁÈÍÈÐÎÂÀÍÍÎÉ 

ÃÅÎÒÅÕÍÎËÎÃÈÈ È ÎÖÅÍÊÀ ÐÈÑÊÀ 
ÏÐÈÍßÒÈß ÏÐÎÅÊÒÍÛÕ ÐÅØÅÍÈÉ 
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3.3. Ìåòîäû óïðàâëåíèÿ ãåîòåõíîëîãè÷åñêèì 
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