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) K*; ( , R1 ' : 6; ( , R / +*4: 7, 1)*( J K/ 1J ( : ) *+, R: 4/ +*4(, R#U421;R+F3 "Z[ ! %A&*( : 4/ +*42 ; 12
8: 31+' +C<8F; =4F31: ' 9: / 2) : A

X: ; 1G2C8*-2' 34+/ 1: ; : 8*-( =9+' *: - / 1<-+; 1+ )*( : 4/ +*42CAX: ; : / ; 12 /( : 0*+\ J ( 3: 012 ) *5
' / K, R) *+, -( : - ; +, - : ; ( , R. 1.6AB+G' ( - ; 1, RJ +' : ' ( 38: -( ,C1' / 12 34*+42) 12A] +, 12*- /( 89+4
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#_%

W 42C)*-2 4*F' ; : C234/ 3=+-+D: 84(J +6; 2 34*+42) 12A Q 4*+=, 12 / 126: =*: 4;2) : 8: / 4+*-+; 1+
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: #$/ ' 7 ' = ()4(823#$3): (64$$<8' = , 2' $1A/ "*4*%4() &* '= ($4- &)/ - ' 1( :#$/ ' $ 774$23#$3): (6 ; <E
F)4 2" *2B+ "*236"*%$4($ = *54$ "#*%$&' (? % 4()2. *G/ ' *4*>?81)&4$.5) / ' 623*39(%*>? "*%H
3$#' $4($ &)/ - ' 1( "#' ) ' *+, : #$/ '- % "*236"*%$4(, *"3-= $94- = 1)23>/ (>9) *.#)>9*4$@

I$. " *. $' $4* " *%- 5)18:#- *3%$#3) 4() " *2($&$1A", 4.3, 2(*&J*%): *8 $ %(6/ " , 4.3, #B%H
4*%$: (@F- = 2$= - = 4() (234()1A*/ '- %(23) 23#$3): () *"3-=$94)@K *54$ 1)&- 4() %- '4 $/ ' - ?
23#$3): (6 : #$/ ' $ 7E. 3B#$: %$#$43,1) = , '- 2. %-4*2' A/ - "#'- 4$1= 4()1 L M D&*94$ / )4$ :#-N
( 23$4*%( 3'%@23#$3): (6 = $. 2- = (4(= $94AD= $. 2-= (4N8+A&C23#$3): (6 :#$/ ' $ 77E. 3B#$:%$H
#$43,1) = , 23#$36 %-4*2' A/A4$1%-5)1 V2 D: B#4$ / )4$ :#-N( 4$'-% $4$ 1)23 23#$3): (A= (4(H
= $. 2-= $94AD= (4(= $. 2N@

3. Zastosowanie w górnictwie 

! - . *#' - 23$4() ( = )3*&- . 6#*' %(A' $4($3): * 3- " , : ()#%: B#4(/ 3%() " *&$1) O*%$9(. (1 997) . 
; *2J, 5= - 2(6 "#' -3*/ ' *4- = "#' ) ' )G "#' - . J$&)= @O*"$94($ = $ %- . *4$? *3%B# % >/ ($4()
% ")%4- = = ()12/ , Xi D(P 78 @@@8 QN@; *&/ ' $2 %()#/ )4($ = *59(%) 1)23%- 23A"()4() 4()+) ' " ()H
/ ' )G23% % "*23$/ (R 1 - %-#' , 3B% : $' B%8 < E%-#' , 3B% 2. $J8 S E%- "J-%, . , #' $%. (8
TE%- "J- %, %*&- 8 UE*+#-%, 4() ' $+) ' " ()/ ' *4): * */ (*2, 9, + 23#*" , 8 VE*+#-%, 2. $J
' / $9(' 4- 8WE' $:#*5)4() : $' *%) XY<8QE' $:#*5)4() = )3$4*%)8ZE%23#' A2- 8 MY E3A"$4($@
[ ()+)'" () / ' )G23%$ 2A*/ ' - %(>/ () 23#$3): ($= ( : #- [ $3, #-@\ 3*2*%4() &* "$4,1A/ - / 0 %$#,4. B%
: )*9*: (/ ' 4*E: B#4(/ ' - / 0 ( " */ ' - 4(*4): * #*' " * '4 $4($8 = $/ ()#' : #- DUN' $%()#$"#$%&*" *&*H
+()G23%$ %- 23A"()4($ 4(). *#'- 234- / 0 ' 1$%(2. @7= %()9. *>? +9(52' $ 100%, 3- = #-' - . * ' $H
(234()4($ 4()+) '" ()/ ' )G23%$1)23= 4()12' )@O#-3)#(, = %-+*#, *"3-= $94): * = ()12/ $ %()#/ )4($
*3%*#, +6&'() ' $3)= +)'" () / ' )G23%* "#$/ , 1A/ - / 0 : B#4(. B%@

[ $3,#$

O*"$94($ P1 P2 p3 p4 Ps P6 P1 Ps p9 Pi o ( 5) 
Ut 99 ZV 100 93 94 92 100 91 93 100 
a2 88 100 96 85 91 96 90 100 99 87 

a3 95 93 97 94 93 94 98 95 92 ZV

a4 100 98 ZV 97 95 100 98 ZV 100 99 

as 95 97 88 92 90 99 89 96 100 95 

a6 91 100 98 92 92 98 90 100 99 92 

a7 100 98 100 95 94 94 100 96 95 100 

ag 87 97 95 96 91 100 95 95 98 99 
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< 5(' N8' %$' 650*. 12 4+? 1) &43 *8%4+? 6&(*&' : $$ 3 $' 6/ *%4+? :( *+/ 4 O $ OO-,3 -,> ) 1%$96/ '
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