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It has been putted forward the assumption that in 
some cases formation of gas hydrates can become one of 
the main problems while mine methane extracting. On 
the basis of studying of methods aimed at hydrate control 
there are identified ways of their adaptation while solv-
ing the problem during mine methane extraction. Results 
of studying of underlying condition of hydrating should 
become strategic means against hydrates during asso-
ciated mine methane extraction. 
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COMPLEX CRITERION OF ACCIDENT RATE ESTIMATION DURING 
BUILDING AND EXPLOITATION OF EXTENSIVE MINE WORKING

IN THE AREAS OF FLOODED GEOLOGICAL VIOLATIONS 

,
. ,

, -
. -

.
: , , , ,

. , -
-

, -
,

. -
,

, , -
, , ,

-
. , -

-

-
,

-
 – -

.

-
,

, ,
.

. -
, -



Н а у к о в и й  в і с н и к  Н Г У ,  2 0 1 0 ,  №  7 – 8  25

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н

,
, , -
, .

.
-

 ( ),
,  [1] 

-
k . -

ki

nil
io kk S
¢¢

= ,

M  – -
;  n –  (

), -
. M -

, const
n

i

=ä
=1

,

. .
.

i -
, -

. -
 0 i 1.

kij -
ki, -

j

],1;0[;
/

1

1 -Í=

ä

ä

=

=
im

j
ijj

m

i
j

i k
kM

k

 – 
.

-
k

-
,

-
-

 [1].
-
-

, -
, -

. , -
 [1] ,

,
, ,

, -
.

, -
-
-
-
-

, -
.

. -
 ( ) -

0S ,
[2],

00

0 1
S
S

S
SS ee -=
-

= ,

eS  – -
.

-
,

, -
,

-
.

, ,
.

, n
 ( ), , -

{ })(,...),(1 tXtX n ,

( )
î
î
í

î
î
ì

ë

=

.
)(,0

,
)(,1

t
j

t
j

tX j

,
,

 [3]. 
-

,

-
-

, -
- .

 [3]. 
, ,

( )tXQ , ,

( ) ( ) ( ) ( ){ }txtxtxtX k,...,, 21= ,
[ ]ntt -0

1T ,

( ) ( ) ( ) ( )ni tXtXtXtX ,...,,...,,0 -

( ) 110 ,...,,...,, Ttttt ni Í .



26  Н а у к о в и й  в і с н и к  Н Г У ,  2 0 1 0 ,  №  7 – 8

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н

( )tXW , -

( )itX

( ) ( ) ( )mnjnn tXtXtX +++ ,...,,...,1

( ) 21 ,...,,..., Tttt mnjnn Í+++ , 2T  – -
. ,
( ) ( ) ( )ijn tXtXWtX ,=+ ; ni ,1= ;

mj ,1= , ( )tX ,
( )txs : , -

-
( )jntX + , -

, -
*X .

,
[3],

( ) ( ) ( ) ( )ttttX Vhx ++= ,

( )tx  – 
, -

; ( )th  – ; ( )tV  – -
.

( )tx  „ “ -
,

, ( )th ( )tV -
.

-
-

,  [3] 

( ) ( )[ ] ( )[ ]tVtxWtX ,, eab += ,

( )[ ] ( )( ) ( )( )tVtVtV k
k ,,...,,, 1

1 aaea =  – 

t a .

 [3]: ( ) ( )[ ] nitxWtx ii ¢== mmb ;,1,, ,

it  – .
-
-
-

( )itX . , - -

, , -
, -

, ( )itX ,
, -

( )itX -
.

, -
 „ “, -

 – .

( ) ( ) ( ) ( )11 --+= nnn tStXtS aa ,

( ) ( )1, -nn tStS  – 

nt

1-nt ; a  – , 10 <<a .

.
 [4] 

{ } 0,,, =tUKXF ,

( ) ( ) ( )[ ]txtxtxX m,...,, 21=  – - -

; [ ]nkkkK ,...,, 21=  – -

; ( ) ( ) ( )[ ]tututuU l,...,, 21=  – 
- .

-

[ ],...,, 21= , pii ,...,1, =  – 

.
,

 [4] 

+++= ...2211 ,

[ ],...,, 21=  – -

{ }.
Q -

- ,

i  [4] 

ý
ü
û

í
ì
ë

¢¢==
~

~
/,1, iiii piQ .

{ }
-

*

pii ,...,1, = , . . , -

. i
,

* . QÍ* ,  (
) .

QÎ* . ,

-
, -

,



Н а у к о в и й  в і с н и к  Н Г У ,  2 0 1 0 ,  №  7 – 8  27

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н

 ( )
,  – -

 ( ).
-

,
 [4]: 

1. , -
:

– ;
– ;
– ;
– *;
– ;
– *;
– -

 ( );
– ;
– ;
– ;
– ;
–  ( -

)*;
– ;
–  ( ) *;
–  ( )

;
– .
2. :
–  ( -

,
);

– ,
;

– , -
, , -

;
– .
3.

:
– ,

;
– -

;
– ;
–

.
4. - -

:
– *; ; -

; ; ; ;
; *; -

*; *; *; -
 ( )*.

 „*“ ,
-

ie .
,

-

aaaa KKKK +++= ...2211 ,

aiK  – -
{ }K ; ie  – -

 ( , -
; ,

; -
, -

; , -
).

, aiK -

maxmin aiaiai KKK ¢¢ .

-

.
,

maxmin aaa KKK ¢¢ ,

minaK maxaK  – 

.
.

. -
-

-
-
-

,
.

1. . ., . ., . . -
 // 

. – 2008. – 2. – . 21–23. 
2. . . -

-
 // . – 2003. – 4. – 

. 90–95. 
3. : -

 10 . .: , . 9. – -
 / . . . , . . -

, 1987. – 351 .
4. : -

 10 . .: – , . 8. – -
 / . . .

. . , 1990. – 320 .



28  Н а у к о в и й  в і с н и к  Н Г У ,  2 0 1 0 ,  №  7 – 8

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н

5. -
: .  / . . , . . ,

. . . – 2- ., . . – -
: , 2004. – 415 .

-
, -

.
,

, -
. -

-
.

: , -
, , ,

The analysis of accident rate of the mine working has 
been resulted as a complex technical system, passed in 
the tectonic broken watered rock mass. During develop-
ment of the criterion, failure genesis in the watered rock 
mass is considered as a multidimensional group degrada-
tion process on the basis of which procedure of control of 
the technical state of rock working has been desined. Of-
fered criterion relies on using of the extrapolation algo-
rithm.

Keywords: complex technical system, criterion, vi-
olation, accident rate, tectonic violations
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METHODOLOGY OF ESTIMATION OF LIABILITY TO OUTBURST
BY DURABLE PROPERTIES OF COAL MASS 
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