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Jakosé - »{ Produktywnosé

- natezenie pradu,

- napiecie tuku,

- rodzaj gazu plazmowego,

- natezenie gazu plazmowego,

- Srednica otworu dyszy,

- grubos¢ cietego materiatu,

- predkosc¢ ciecia,

- odlegtosc¢ palnika od cietego
materiatu,

- prostopadfos¢ palnika w stosunku
do cietego materiatu.

Y

Zysk

QB ! PQTR

L 1-%+&' 8 9*328&!1 3+/) +%L* 3 $ 3+ "0l ++ "$&/&+
HR13 1) &% "+00 6L * $& + &*=& %.,-l+ "+&$' $&5) 3 "$ 3 23 ' *
UL* -06" 1S # K+ -&F1+ * $3+58$85 . [ &*=& %.,1+"+&$ $&5 +- %)
"G 0L & /&+  %I*I$+&5 +- $ *3 280 3+/ 23+ %l

%!. 3+&" ** + M** I & /& + -+* ] 3! %++ ./ * &I=&) %"2
J- 4+ * & J- " $3+&S ., 113+ "1 I &/&+
-+ 13 1638%! + * 1-+&5% ."+-13") + %"2 $ L I3+ L 1& L &I&+ %12

. 180 .$." +"$&* 3% + )&*S$. 31+,/9
1+% ,1%+*+!1 + $. ) %L*  +&$ %!*12- $"I* &$!13+ +3/%.*$ %+ %
%!.*'23 & & + ,-+*13 | L*$&*=& %.,-1+"+& $ $&5"1'1%!! DY



-/0 123124 564/7-89:- ;641<=- :>?,-@12 77

A )

B 23456 789: M <96=8>97; =247 @39697AER5 7 @95<3M <3: EB5FG5=B>9

QK % " BK PQTR
$13 | 48 &J&+ 4131 IH LE 18 *10613" 398 | +
J* -0 +&" $ 23 %!.*"$8 O
- %" $&* )

+%23 -+* 13$85)
+' +23 %.,-1+"+&S$ $&5)

111&* $
9'?6/ 4K23$ 11! % - %" $&* ¥ +, -+&*
M & +% X I3T MR 3 /%.*1=0 *$3+ 1*1= |
+ 1121%/ &/"! +" + ¥ *3+$  +* -+ 13 I [M=&
1$11- &*$0 * $& -%" $&* " I"* 1 "13%%! + +&/&+) +- $,11$0
0, = +, /& 111&*
— 6
o QOLY" X4+ +)
* $& )
&+.'t* + %
1$ 11-&*$0 * $3+; -1=0 %-13+"23) +- $ ! $0 & Ko+ xF
3.2& % % <%"$3!=& *+. -+ + 23$1%!! Y
*3+ +,& DD4+, 13$.8." ,-+*13$! +,/& 111&*$ D7 ! $!1- &*$0:
I "#8 % & %!

&*$- 11-&*1 * $& 3$1!.:
& %! "& ("&



1$ !1- &*$0 * -1 1&*F ¥ $&  *+1"* 1 3+ + + N + $

J 180 -&*1 % -13+"23 ,** ¢ $ = &%+, ,+&S$ .S T+ &%+ 3:&* +
% L*. 3;&* + % "l <+%"$&*$ &*+. [1=3/&!$ &/& F'+ 1 *$0
*+ 1&; - &* %23 &*+. 3;&* + L+ - 1 11-&3%0 + !."+3
*+ 1 +13+$&5 - =& *$1%!1=& !+* * '3+ 1=& L*+. 3&* + %
*+- $I:

"$, 11=& +" +)

* + &/ 1-+&5%)

"$1121% + +)

*$1%1=& & /& +)

+%3 - $&5 &*$ %23 3 *+- 1=& | 1*+ 1138 ** +
19 & (11 &5 11 -+*13 3% ¥ o) I3 ) A
L+*  *+ § +*23
) ) # ( 6
0ol *" +* )
* $& +*)

&*+.+* + %

$& +* - 1 3 -%I=& B -+ 311+ 1 $&5 &*$ %23

111&*$&5) %"2 11-&*+ ./ 3 [!'* 13++ 1] %% " * +13 $.*
I+* & = 111&* ,*$,+% DD4+, !3 F$" -+8$" 13)* $&
+ 0 1&*+. &[&+ 3% ) [1* 1% 1% =-0 %L.*" %.-+"+&') + $
J 1350 3.%+E % * $&+ +* -+*I13 | | ** &*+ . 3&F + % I+0 %!.*"
AL
+ 5" 1 * $3+0 ? [1* 03 "*+ 1 1131 I* - %" $& *
JUr1 1 3%, %I3+ + ., /1 113 T &5 !-1 &* 11+* +*$) "+00 '+%
M) L) R+ $ +%23 111" $&5) 1 1$0 %113 +-$' 3%/ 0
3 %!.*"1 $.+&5

(I 8/ & -=.< (- $' 1 "13+0 & "$* >) ;& 1%

*+- 5 "$-%! | & $ &5 *+% ,) +- 23 | &5

Lt 14 **2 0 &I13+
3+1=0 ,+- %+ ,-+*13 1 "R+ 1 "3+ $&5

&/&+) -&1$ ,*10) + "% ) & ' 1+ *l 3+ ) |
+ 4+ %1*23 - "23

3+ 1=& "3+1=&
++ 123 &/1&+) &*+.

=& L (#8143



%.,-1+"+&$ $&5 ' ." ,I13+* ¥ 0623 " 3+ =& &* =& ,.$3+ <! +& |
-&1 ,*10)-&1 &/"$&5 "23!+*&*+. "3+ + %) !,; +0, <! +&' !
&5" 3+ 1=&

* 6
%L* +" +23 %.,-1+"+&$ $&5)
» 3.%+tE % * $& +)
L &*+.3;&* + %)
& %L* &*=&
"+%& | +- 1 &$%- ! %&$ !) ! + &! +* 1%+ '=- *0-&*1/
,¥10 1+ -1=0 1* 4+&$ '+ % - + %'% " ! *"+3  &*=&
%.,-1+"+&$' $&5 | - ,+ % ,-+*I138 """ 113 P11, 3+$ ,x* 1, +"14)
"I1&*$ %L - %23 ' - "23 % +13%& 51* % 3,123+
I 9%!.%"23 *3 ;*+ $&5 * $.*+ - %" + * &*$3 ."I=& 3 3 - 3+ *+"+&5
12-$9%L*" +" +23 %.,-1+"+&$' $&5 , * 3$ .*+ 3%!" %L* $x -%"!
¥ 11&*$ 1L 111&*$ | +11- &*F0 *+ J1&; 3%
%! *" 111& * $)
cjo &FH-&F1+ 1*)
1%)
3%+ 1118411 % $)
G -&*1+,+&!3 %23
3/%*1=& ,* . /11."3 + "+13.% ! &/& + -+*I3 0+
& LA & % o 1=& 1 +%I=& ! +&' & /& +)
%!-' |, +& *3 %+ * 14+"%!3;1121%; !; 1$0 3%%! $3+ ,**' 1-13 -
, +&!13 %23) &! O T+"%I3 %l 111&* + L3138 %l
%.,-1+"+&" .$." & /&+ -+*13 1 +1$ +%.$ +- 3%%!*$."+0 !-31=&

5% 4 18 )&+ -+*13 1) 3$"32 &+ ,!3 M+ 11 +0 %+ /



$" $ 3.,+++ & 6 4+ *+."LI3+ 3 %+ ' x *

K23 % +13 " 1+*$ +$&5) 1+ I - -1 1+*$ 3 *$ $'%!3 %23
$"3$ " +HE&/=& ' 3.+ + 113+ &$ ¥ 3 *11$&5 .$"+&'+&5

g 3%%! *$."$3+ 3 %+&') &S ) 1*. &3 I- &3 89 .2&*.
3$"3+*+ |1 9%"23) +.*$) *r*> -1 +++" $L***+"I13+ + | *$
*+&513+ %!'% &$'!1=& ,* ./11."3+'"1 +* " 1 -13/& -3
89 132" "&5!-! <! +&$ $&5 ' +* " F-13+ + 1-3 % <%"$3
3., + 1+ &%=&I13; +"+"$+&'/ ,1& .23 ! 13+ + &P F" S
I+*"&5 % *& ' "- &).$" $ %., &% )5 "I3 +$&5 &*$ 1+*$ 3 *$

3 8%+ + IF3%4>) %2 1 130 3$%! *$."$ 3+ 3"'$11.*+* 89

D4, // ' '18=./81&(1 6/-=

13"+ $"233.,'+++ & 6 . J&5!; *3I" %! & ,&'
+XF ) "D I3+ 4+ T4 & I 1, %+ $ + % '3 *+% .
3+ + + &P 3 &+ $+ & L&' % 1% & C."I'+ X3
A+ 18%"%23 -+" D4"$&5 \ 3 -+"+&5 D4"$&5 + $% I'+3 % ./, 3.*
%! &' 3! + 4% 3" $ *+**+ + 1 +*+  +3$&5 (+."/,
*+11, 313+ 3*L" *2 &I3+ + * 3*-/ + L FFH&* ) *+0p .
3 ++ + &FF *+* &FPES 1 +* 1¥32" B 2 3 <13+ +% 13 &"3+6#)
+ "+% .$." 23 %., &% &5 6J -+"+&5 ?D +.";, 3*L" " "I3$&S )
"&5 11 5 M3 +3$&5 I+ &5 + +-"$&* | ,¥"3+*+ + 89 1& +3
F&S$ +* $+ &$ I*3I' "&5!- " - "$&5 I +* *+"LI3+> + %
15+3 ! +- $&5 3 89 '"m** PR+ <& L+
+ ., +3 & &$FE 1+ kL L3 T A* %+ $ 4K R4N& )
+"1 +" 3 L 89 "@
& A
I."+313% & - 1*3I UL 43+ +%l=& &$* *+ 11&; +'13.*$&5
+*x T+ 1 $&5 " &5 - 3.3% *+ ! +,12& ! + *4&'1 -1
%+ * *+**+7&: 3 1 "13+ &P 3 '+ $&5 3 *+&* $&5 .$" +&'+&5)

3%%! *$." & " &5 - %! %+&$ ) + )3 U+ 1 1% "$8)7?9



D2, [+ =/ ./9'&(1 6=

< &+ .$" 233 1++ + & 1+")
-1 3., +5&$ 1* 13 I+
6+ &.! S8 * $§ I*3

L, +3*+; ./ 3.$" +&'+&5 &$*$ $&5) -+ %"2 $& 5 S

N3+ %& 11"$+-$&5 *3;*+>8 9
$"$ 3,+++ & 3 89
%"2%$&5 *++ " 11& $'%!I3 %! 3 &
,*&51383+ 1+ 1*$.%0 3+ * 1+*$&5 +$
I < +& * < %&'; L",) 11, 1+%1-3
P& Y%+ F R R+ 3
3 3*$."% &5 1.+ +&5'+% !|'; +,1"%+0
I."+313% *+ + L& 1%+
-+ %+ $ *+* *+.&") 5+ -13&23
3%%! *$."$3+  ,*$ ! 13+ &P
31+ *+&+&5 $"$" I3 $ 23  +-*
3+ +"23 &$* I+* 31+ + + 3BL 1"$+-
*3 *+> "+00"$&* $&5 " +" &* $&5) %2
Joo + %23 +&* 3% .*$&5 3, *S,

l, +&$'$

|+ & &4 |

" +%"$3 $

=13+ 14

+ +- "$%23

"MS 31+ +58%
=& &$$ I **
<! +"$&* ) %"2
& 8

et

I +&*

%!," 13%  .$." +)

3$11 *

&5 * 1-31=&; &5 3*1! +&+ +

1=&; &5 1*1 13§ ++
1*3 *$3+

*++> +,3 +"

,11- 23

$&5) , * "3 *1 $&5 + $&5
"r$+ < +& L, ** &5
&5) "+%"$&* $&5 " +" &* $&5
3+0 *++ [ *$I"I3+ + 2 $&5
I *3 %+ +) 3 *&* 2-1=&
Ly * 11 $%%! I, ++ 1/
+% &% !, +&%$' $&58 9

DB,. [(1&(1 6= =11/ .

#" LS "+313 % +13 .8 2331+ + + &$*' 8 DO9:
$." + %%+ + B+*+ + $&5 6+ +"+1+. F+ + " "
"8 *+**+ + 1+*+ +$&5 6 B &S +%! 1+ % + $&5
-+ *&513 -I=&  + $&5) 1" $&5 -+ *3;*$3+ +,11- 23)
-+ 9%"23$&5 *"+ "31*$ B <!’ $'%!3 %+ | "$,+&5
3,13+ *1 $&5 + $&5) %"2 '3 $1$0 -+ ! L, -1 +3+0 !-3!=0
I &5 1"/
$"  +%*+ + B+* Fl- 6+ F!-41+ F+ + " 8"
-+ 8" *+**+ + 1+ | - 6 BF "+ +1 &+ | B
[ 1 ,1."4313; < %&"; '." *+, 3 *+- | =& /* %% "$
-+ ) %"2 .; $3+ 3 +,- %+&'+&5 L- BF '." 1$<%+&'+
-1, *"3l* +$&5 * BF + <! +& ,*$ + 3 1 &



J3."+03 -, 11- 23

JUI3+ + &Y "+%&  $'%I3+ +
*3ox4+$&5 11, M+ 3+ +5& ! &BT ) + *++ BF "."
J1& $'%!3 %!3 3 ! $< %+&' .$."
$" K 13+ + + %5+ 4] 6+ +! K +"! +
F+ + $." K23$% &- "! .$" 6K . 13+
*kexp 4l %13 % '3 + $'%!13 &$ 1. &$
*+3.¢ L L, &+t #) 5 3%+ 3 "&%; +"3;
3 $& < %&/11. LT +13+ + -3+, & <%"$3 3%%! *$."+
+ 3% % yH3 N 3R 13+ + ] [*$ - "+ 1. +
VP $"%I3 %+ +, *+ 1= &"3 K K KK %' %'
J* 8"+ B '+ BF (+ !."+3 *$.%+ $&5 <! +&') $"'%!3 %
"*g ' 1-31=011. [P"+313 11 -1+ * I*1 138 1+*$ + $&58 D9
Bazamodelu | »| SZBM SZBD = Baza danych
A
L» SGZD
SWD
Uzytkownik
LB *5 PBBMR
DC,. /(.('&(1 6/-.=1&-/-0- & ( /1
$"3$ 3,++ + &$* +**+ &% +%!13 1S
3., ++*11$&5 &B* ,*$ 3$%! "+ "& 5% %!," 13%&5 *$.%'; &! +*
3/%.*% 1,-+1=033 - * *+&5 ;! *& *2- & 3.%3"+&+&5) 3 %"2 $&5
+ I, *+ +-*13+ + x0T R&;

-1=0 1, $&5 <! +& " *1$”

&$*'/



L- .$"23 3.,!++;&%&5 &% ' 1-3 $'%!3 %!

%! *$."+ *113 ') <+&5!3'3 *$ 3 &- A3+ + &) 1%! $3+ +
3$1123-1!1"$+-*+& &$* 8 9
+% ' 3& ="' 3., +) |1&. &/I&+ ,-+*! 31 1t *"+0
¥ I3+ 8 3,121 /&* $ ¢ &6+ I3+ $) *+ " F+"$*13+$ - 1 *111"$*13+ $
$%! & & /& ,+*13 4+ + )1+ ¥ * 4+ o+t 1&, 3,121
"&$'$) 11 +:&,/%!=0&/&+ !- 1=0 - %+ &M 4"+ 3R 12§
Io1=& &/M! +" + *1 * 31 1=3 + &* P+ " 1=& +
+"LI13+ "+% ', +%"$% " !1-3 3,!1& . &/I&+3 ** +&5 ." 13+ $&5
$&* -+ 13 R HBrI3+ $&S , 1& . +&5 &I&+) 1, +"*E L
0 ++ "$, LILF3++58% ,1&., *$1"3+ + &/&+ - "23
,28* 1+ %1 3+ ' < &' 1 +23 3.1+ + + &$* 3 111* ++ "23
&/&+ -+*13 1), 1 +$" ; 1 13+ || +"'%!13 < %&') ,: +- *+&'/
,+23) 1-31=0 %!*1$.13+ +) *+**+ |, ++) "& ( ' +%
3,13+* 3 1+*+&5 +$&5 ++ "$ & /& + -+*] 3D %2 +;51+* "N"$
3,83 +'+%!I=0&/&+) *+3.* ., +1& % 3+ 3F++ +
+89.3 *) 3I1** "&511 & &+ -+*¥13 1) + "I +"$&* $
* "G +-*13+ $ 3%12 ++ "23 & /&+ " $L- ,+&$1$!3%- 13+
&* 1 143+ + ++ "23 3'=&!13$&5 &/&+ - +*13 1 *x* 1 +"1 23
"3 *1 4+ "+ & 3+ /& $." 23 1 +&$' B&S  * >
1 & /& + -+*13 1 143+ [ ** 1 & "23 ; ,+3 13 $12 ++ "23

3'=&13$&5) *+ “&$&5 ./ 3 .$." +&5 I, +&$  $&5 **>) + 1= )
+'$3$ 3, $3 + '+061=0 & /"$&5 "+- I +* +*  $& &=& Y%.-1+"+&S$ $&5 +- Yo+

-+*13 1 ,H&S$ *+ L3+ 1 +&13+ I - + +"$&* 1)
+00" +-* & | 1+* + $&5 3 '=& 13%&5 ,++ " 23 N& . &/1&+ [ +&I3+ -
+' &> I -+ + ++-* "*&5 2 $&5 ) '=0: S3-1%!M
3 -1% " o3 +13 e g 2 & $&5 . & 113%&5
4 RS - =&+ 1 /¥ 2 $ 4 + "+ &, &/&+ '+ &*
3L ++ "&5 %+ *L"++ 1 ++ " "3+ 1 0" %+ =& !+* 3+3! 1=&
"h&P&S +P&S5 4+ 23 G+ U& 3, +&$ 8 ?9."3 * ) LI+ &/&+
~HHI3 13 131&* .8 % $=- 3%+ + | +"%!3% &5 ., +3 > 1"$ +*+&
,1&.23) +1$ *+1*&*/* 0 &*+. %!l*"$ 1"LI3+ + ++ "23 ,1&. ! %+ '
%! % "' .3 +& +"$% - ,* "+310 1M "$,13%  .$." %., &%
P 30++ + ,1&.23 &/&+ ,+*13 1) | +&I3+ $ xI o I"*E+$

3% %+ 1++> "1 "$&*$&S  %., $ "+-$&5 M.$." +"$*13+ ! &*$ %) %"2



+5 3,83 + +%!=0 &/&+ ,-+*13 1 M3*-/ | Pt o5 x + 1 &I&+

SHEI3 ) 1& xR+ Lx IR "o"3 *) +1$ *$.%+0
+-,% 3%+'1=0) 36."% " &% % .*; 1$ 0 3*-/ ! 3 ,-+13+
&, +"$% - ¢ 431 Lx&x 1! =& |, +3+& 3%+'1=0,!&.
&I1&+ +*13 1 G 3 ,+&% 8D9 *+, 1! 3+ 8" %!," 13!
30+++ I %& 3 ,1&. &/&+ -+*13 1)) JEE 13+ F& +%
SHRI3 R & - %+ % 1%!13 ! - % %! % 13) 3$3! & 3."*..9) ,I3! *;
3+"3;* +/,/%'=& &/&+) %"2 + *+= |13+ * o "+1-1=& &5 111&* !
, +&$ *+."LI3+ ! +- 1" +-*5&$ 13"+ & 3.%.8$ LY L /&
3+-3%&5 , %"23 +.&$% +"'$3$3,$3 +,$ $ & $ % %., $ "+-
3$%+*+$) L LI13+$ 120 3o+ 11~ $ ! & ,I,+3 3%+'!1=0
1121% !+* '+%!=0 & /"$&5 "+- ,+&$ L+ 8 9) *+ [11&;  * 13+ * $&5
$ -+&  %., $ "23)."3 *I)  +1$ *$. %+0 3$.1%; ,! %"$31=0 *; *>)
"$ +3$ 3%5.1%; +%!=0 &/"$&5 % +3/*) " > S . 130 %! 13+ %
623!- $ !+* &5+ +%" $*I13+0 ./ 38 .%; 1. ; + -5 1M=&; 1&$ "3 1))
3%$%! $3+ .$ -+&' $&*$&5 ! 1%$0 1+ RS +
Po1oe"3+ + "G+ *+&' ,+&$ **> " 3 *I1 23 ) ++- "3+
I+++ +  *+-* *3*% /S +& % ,-+*I13 )
+,*3 $3+ '+t%!=& &/&+ + L"$%+ | +"+ + *$1% 11 +*13+ <"l +<
&5- L $3+0 "I"; -/ 31++ | * 1&+) I3+ + -), I3+*

0% -+*13 11 +% 106+ *+&' 1&13+ ++1$

, 190"$% I +* ++-*%F -" +" $ 3% %+)  ++ "F 3,13+ 3 1+*+&5

$." 23 3,1 ++5&885 &% 3 ,1&. &/&+ +*13 ) 3¢+,
1% =-1 3$++ +'+%!=&!3 112 ++ "23, 1&. &/&+ +1*!= 3, %$3
+'4+%!=0 & /"$&5 1-+&5 ! +* + $3!" 1=0 &*/=& YW+"+&$' $&5

1. + ,*& + % ,-+*13%&5 !+* *+++ &5 *+ + 4+ " +%"$&r "+%+ .+ +)
- 1" Y& +% &8, & "+ M* ¥+ 2 ./ 3"+ EZ2
oo+ +14+* [ %I=&;, *'=0 "'+ 138&5  +* * *x & /& + -+*13 1)< $
SEALT 13+ +3+, -1 $&5 1"+3&2 38D9

M43 3$1+3B&5) L, &5 + $% L, % .$." 23 <! +"$&* $&5

3.+ +5&$&5,! 13+ &S 3,1&. & /& +),* "+3113"+1 -



%!.*"1 $.13+ +, *$ *+&513+

C+ $&5 %o-+. '+%!=

%-+.9< %+&' &*/=& %.,-1+"+&$' $&5 ! +* 1& $ &F" 1=0)

3,0++ + 111 113 &5 - "23 &*/=& *+ $&5
-+ o+ H0I=& & /& +)
F$1% < I3+ +
VELIBHF -G -  + S +00"8% '+ ."3 *0)
*1 * +$ 4+ &S ./ 3 1+ S 23

| + &*$&5)

+1-+ ! +13+ +3.1++& &$*/3, 1& . & /& +1-+&58 9
(+*3+ L& ..
+(." L[LF B+ *I *++3+ .13+ L +13+ $.1% +
L'$ +-*+&'+ L/& !+*3$% +3+ 1-+&5
I(." D C$]| "5 LILF **+&*1$ | *++3+ .13+ | &5+ &* ! & 1& +
6-+. 13)3! ) ,-+*13) +*13
$% $. +- L[LF *$I"M3+ & &I&+ -+*I13 D) 1" $+- *+&'+
I T e A s
L Ly 1<"3+ JEH A& R0 1T 4+ +23 ,+.%&5 '+%: 1-+&5%) .*$1+) 3!
%+ >)"31*$31 &> )+ ) %+ "
L "F+." J.41 D+ 13+ JI3+ 3 &- FL'$ K13+ + 1&. &/&+
%!." %& "+-137) 1-137) *%-+ ' [111$ &5
+"L+ W+ 8" S L+ JIHIB+ T+ * G0 1+ S T+ 43 + &,
L+ ) %e&$E$S 3, 1&. &I&+ +.13 1) +*13 N 3
I +*3%$% +3+ 1" &*%!3$
# . #H . I<"3+ *$."13+ -+ J&%:"% ' &$&5 $"%!3 %23 I+ +,&%$
3%LF"$I3+ ) "BlE o) 1K05123 & %! $ K -+ +7$
L(L
F+ & +< Ga - P +13+ +& 1-31=& ,1I"%"I3+ + "+ %"! & 1& +
- %+ + 103+ % $=- 4+ Fr> | &[J&+ +*¥13 ) -+*13 1)
-+, )3T +* 13$% +3+ +
"% $. " &% $." (+** 3)++5& ,1&. &/I&+ + $&* 13+ $&5
(. 3$& + %+&5: ,-+* 13$&5) -+. 13385) 3! $&5 $ &5 +*$+&5
G+"%JN "L" |[G+"% 5" F"+ [ 1+ "3*$ 1+"+"$+& | 1&. &/&+ +,*& +%+&5 2 $
-1 "l +
L& + F - A [ 1+ 1" 13+ 1-31=8 &/&+!+ *3$% +3+ + K
%! (L!+* +<&*;.$ -+&/
++ ++ 1-9%+ P+, *$"L13+ 6 111 21% 1-+&5
"L+ DLF#" +"1+ (F*% DR L0+ #1314+ &5
-
2$."% ,* "+31 B $3++5& &$T VE&I& " &P 6"+l -+
S+ +&B&S < Y&

& & /& + -+*13 1)

+- %+ -+*13 |

3%$%! & & /&

I+ ++*0



J¥ "3+ 1 4+"%I13 %!.*"S) %2 *1, "+8$ 3*-/ | 3% &I&+
2 <+1 $%+"23 -1 I"I3$&5 - "23 ! "+% &5 ! +"%I13$&5 %!.*"23 | + *+- &*$0
8 9:

.3+ 3%, $3 %)

, & *3 2+ * *- <13+ & ['$&5 % +3/*)

+,+3+ 1/ 3% +$ &+ " %" %&') ., 3113+ 1+% "I- +&
3% +13%&5)

+ 43+ 4+ + L *& 3 &/ "$&5 1-+&5) 383!+  .%;
J%I=& ;& I&+1+ S ;)

I +$ &51+% ,! %&$



L- ,+&% '." |, +&I3+ 1 "+% &5 + + "23) %"2 -3
%&'/ %!.*"23 & /& + +*13 1 1-+&5 ! 11=& ) B +"LI3+ $

+"/ ., D D -+ 1% =-1$&5 3%+ +> +%!=& 13$&5  *, 13+ *
1+++ %., $ "+ 1-3;1&/ 3,%$3 ,/ %!=& & /& + *+23! + %l.*")
'+% 23 +'+%!=0)3"$ ! " /& /& + 1-+&5
18! ;0*+,-+13+$&-)3 ++&5, +&$, *, 13+ *1 I

1++ + 1% =-+& 3,$3 ++ "23 &/&+ ,-+*13 '+ 1"/ 3811

P+** + $*+&5!1 *;:& + & /'$&5 % +3/*+&5!+* 3 L)

% =- %-+$"- +& ,1"+ 1=& 3% + I3'*1 *3%!1+ 1'$

(4J(# ?D :D)

19 =- &*+. 1 +* %l *"1&5! 1=& 3%$%! $3+ $&5 "+-)

1% =- &*+. * $&+ +* %l* 3$1 +$&5 &*/= & %.,-1+"+&$ $&5 ,+- %+

~+*13 1

E4 (1 6.-7/= @ &!/< -0.<1 ("  43G3:
2)2342

(l+ (4J # D?D4:D 8D9 !l ./ !, 18  14+x1&.
3$"3+*+ + %! ." %& ."+-I138&5-1"" 1*&* 2 -$&5 - "23 | **+ +)
&/1& 3%%! "' ./3.121 %1 $*1113;*"&$ '+ % + 3*0 .

"I+ & " $&* $&D) +%.$+- "3+ 1=& | +*'+001=& ,I3 *&5 & /'$&5 $!1%
1% | 13 $1$0 LIB+ | &*+, ) $H+: + 431 (+- $
*32&0 *&* 2-; 3+/ + - "$ &/") "2 3 +-*11121& 1/ ,** +&*!
I +% ++ + ,131%) , 3+."3$ ,+.$3 ) +-3+ & *) 3+."3% ++.% (+ $
.30 3%-9 I Ix x+ &*GFE* + 13"+ 3,1&. &/I&+: *+*1F) +)
KB%-' + & % I "+ 1 * 1 (4)( # D?D4 4% * 313+ ;
+% +13; "1l 1 %&') ,*$+"1=0 ,1& .23 &I&+ " & 1 13 + 130
&$%- &* ., +3*++ $'$" ;1% =-1 3 *+- =& | 3 -%!=& ,! %&') &*/."I=&
* 4 "ES5 I xR & ['BRE -



E444 @A&!/< & -0-9 /(- (

I * 1 (4J(# D?D4 '+%!=0 ,!13 *&5 J&I& " &S
I3 +., +0 +.", & 3%+ + +:
-+ %-+$ J\L) 1* J &/& " &% 13 % 1$0 1&*$.*&*!
AL QFEFEF > - 1431 | *+&* $&5 -+ 1=&)
3 ,*,+% 1&*$*&* + 1* 23) ! + *+"113+0 -+ &)+ "$-%!
3*+% . 1"+ 1=& -1 +&5%- +
+1 -+ *+3 +3%++ +."+3+ $ %-+.1 3%%! + +
+1-+ 14+%!=0,13 *&5 [1&/& -+ 1.*&* 2- $&5 %-+. %! ." %&' 8D9
'=& &6 @- 76 1. @A&+ 9
9H <./ *9 D
J\L +9% . +9% .
J\L +% . +9% .
J\L +9% . +9% .
I+" 3 | P31+ 0 3%++ + 3 *+% . "o+ & L+ =&
-1 +&5%- +9*! *3$+++ 1 $ (J# ?D:D 8 D9 !l+* I"$&*:&
= '3%.1%!=& ,I<- D 6(J(# ?D :D) (43(# :D J 8?79

E42 (/689 - /16@-

&. &/&+ " & ! 1 13113+0 -1%+- *3/%.*x "3+ 1=&
3 *&5 1 &/&  "t% L, *$+% + $) 2&* 1+ +> '+%!1=& 13$&5 ,!13 *&5
&/"$&5 1% =-1%&5 3 (4I(# ?D: D) ,*,! 3+*01++ + ! + "3+ =&
*1 * (4)(# D?D4 8D9 "+1- % M3 +9%.$ +-; "3+ 1=0 "+

SI3$RS5) %2 1 &/I& T &S 13 $1$0,*% & | +$"3+ =&

3%%! $3+ .; ", 7&% +)*! *3++ + '$ (4J(# D4:D
879
+1-+ 1, *&*+-+"3+ 1=0 +%.$+-+8D9

‘(. 1" H8! 9/ 1'6 @A (

|

(4)( DD 4 | ' D 5
(4J(D D4)J( D ?4
(43(D ?4 J(D 24 D! DD D
(43( DD 4 D! ?D
M3++ 3+"=&)*! *J( 4 8DD9).". /14" %23 .+ 38 1$&53# [ D
8?9




E4B,(1 6 .-7/= @ &!/-< -0.<!1 [

G34B)234F
(I + (4)( D?D4: DD? 3 *+% . %l!"l- +%l= & 3 *&5 &/'$&5
*$31 T 1/ (AJ(# 7D D) %2+ *&* 21311, .0 "+3+ 3%++ +

'+%01=& 13 & /"$&5 1-+&5 1 +* %-+.$< % ' ' | +$&5 *+% .23

EACH . 6+ =/l=@ | &(-?.9 8!

(l+ (4J(# ?D:D 1% =+ " $ 1+ < &) %'2 3$+=!
+ 1"+3 8 %23 (+ $. % , ¥ "3 [ I A T
M3 (+ % % "$,$ &/&H) &I1& 3 %" )% %
£ 43+ - /1855 % &/I&+) $. % &/& L 113) B % &/& %=
$. % 3%5.1%!=0,!<- *
« 1 2
X ]
: ,
J~—2
N v - -
/
/
1 /
K
I}
3
SB I B, 6 K$ 75 6
1 # 1, # 0 "H#1 1* #
< 0 #1 1 0 "#1 15! "
SK I = B = 1 K = "7 =



S71

"06 @A -0- 4" " [ /%!I=0 ! /*$ +** ) |, + % )+, I"
11+1+$%

I @A -/ . -0- 4 """ 13 *&5 + &/&+ ,*$ 2 ' % +3/* & /& +
-1 1x= 1 1) 3 ,*5+% " L& ! +", 4+ 2" %+3/*)
RGN ICE I " &%

6-<. -0- 4 """ *U3++1- 1=0 /*$ 31+, %"+ - 1&5%%

&/1&+3% % &/&+

k
Q‘ o
|
— n - > N - n
SQC ! 1 1 1
E4D,[ =& &6 @-

- + &+, 1"+ 1=& -1 +&5%- + PO =00 /%% 31+ - 4+
"6 231 % 6."%&*S ) /*$ %2 3, 48" - I3 &5 &I&+
%"2 L1+ *T 1 %" 67D 3 ,*6+% &/&+ 1131 - +&%+
M+ =& -1 +&5% + 11" "$-%! | "+ 1=&) +- 23 1&5% +
,+.%!1=& (+ $. %+&5 M3 +% B+ *&*P3. 1&5$ +

3*+% . %-+.$"- +& $ % ,* "+3 +1*+&* + 3%.1%!1=& ,I<- *



o n N

< < <

N—— [
" - 1 " 1 n 1

4
n Y g
u < u < u
SL =

<
-

-
-

ST* "# & LD s (L4 & 4
P 4 re 0B<L 1
MM+ 3%5.1%!1=& 3 *&5! %23 /11%!=& 3 1>- " I<-
D: """l'= + +8%" "$& + ,I' $&*3$&5 - "23 JI<- L 1& o+ L&B&5
1& %23 ,! +13$8&5 . %+E % *1."+ 1+$) +1$ *2 0= :+9%$" "$&*;
+%.$+; 3%.1%!=0 ,!<- /& ' $&B&5 - "23 | I<- I +3$

&5 113+"1=& 13 $ 1$0 3$%! $3+ *! * | ; (4J(# :D J8??9



E4ET.&("Y

I % 1"+13 + 1$ (J(# ?D: D ) +%!=0 +" +23 ! &/&
T&ES L 11& +., 8$&5) &5 ++%" $."$&* $&5 + + " 23
o+ &+, LM+ 18 +85$- +4
= +3$1%!=0,!<- 4 D

FI;" 1$0."L13+ % =- +)'+%:

1&5%- - &/&+4 )
+", 2 "% +3/*4 )
1-31=0 ,*$3 +&!' & % ! "+ 3 ,L"+& -+ 633, $3% -
% +3/* & /& +
B+ % I3 *&5 &/'$&5 ! % 3\ -1 Q -1 $&5 +&%$&5 3 -
13 *&5 & /& +) %+ +*, +*&*$* 13 +130 & ++! * -
"+1 - M3 R4 6 - + &L L+ 1=& +&5%- + ) +"1 4"
*+0% .$ -+=  '3%.1%!=& ,!I<- D ,* ."+3113"+1-
+1-+ - +&+, 1"+ =& -1 +&5%- +)
+% . -+ &+, 1"+ 1=& -1
+&5%- +)
D)D b D)DD +
D) b D)DD +
D) bD)D +
D) bD)D +
) bD)D +

+1-+ Z +3%$1%!=0,!<-) L
+% . Z +3%.!1%!=0,!<-) *

D b 6D) +

D b 6D) +

Db6)+

Db6)+




E4F/6 /.16 @- & /&'8!;(/ 6 6/ +-

N& . &I&+ -+*¥13 117" 3 - ++ "23 " &5 11 &* $&5) %"2  +
3,83 + +%!=0 &/'$&5 % +3/* ! &-23 1++3&*$ &5) .!1=2 ++ "23
"&5 1! &* $&5 & /& + ,-+*13 1) +- $ 3$1+0 " ) %"2 1/; +$% +.1" %
3,$3 + +%!'=0 % +3/* [ &/& | ; * " 3 $ /L o+ + 1 x$&S5
g+ "230 " M+ 1 S I=R L %, "23 #£" ' 3 - 2 $&5 "l
I+ "$&5 + 3%%! *$."+ 3 *$ %., &% ') , 23 + - %., &% )1 * 2*23
&S "+ -<&%+ !."+313% +** "$&5 "l "M$1+& +3 %%
$13&* ' %., "23) %"2 $&5 %!, " &' .; 3%. 1%!1& + 8 9
E«45/ 6 6/+-
1$ 3810 +."1" ' ++"$ &/I&+ -+F 130 ,L"+131 1L $0
oMy <8&%; FU'l+ <&%+ +- $ !, $ "I 5 $"$&* $&5) 3 %"2 $&5 !
J U3+ + &% 3%%! S /3 ¥) 1=3 +& I+*1l 0%, "23* +
* RS R+ -<&%+ -+ + %, 13+ %+ % -%+% 1" !'+% "I3+ + 3%1+ '
$ +1 13885 %., "23) %"2*$ 1 ./ *+ 11, 3", +3 %! %!3+0
++*+0 1$3%3 % 1++ + ! + *+0 *+ 3+ $ ') +% "I3++ + 13 +
1$0 -&*+) , * "+"$3+) + %, & 13 L ++0 ; 3 Y $'1B&*;
I=3+&* 3" +"$& 1/;&",* I" 1++ > 1+ Y% %., "23
3$."+ &*+5&! %!," "$&5 3 + ' * ¢ 1$3+ 11- +"B&* +* )

3 %"2$8&5 + -+&5 " +"$&* $&5 &*." &S % -% %., "23) , $,* I
1+ +> . I131&* . ) *++3+ 13+ "&5 |
11+ +>5 $."$&* $&53%1+! "I/ -< &%) ! 3+ 8 O
38 % ' K- 41+ %, "23)
I 4./ ++1 131=& 3$,13 *+$&5.;23)
145 +3 -1"+131=& +% ")

1+%3 '!-31=& +*&+ + 3" I *+ +, ** 1 +"23 $ L1l
$)
1+%3 '3%$.",13+ + &5/& !3%++ +3+. I+ 4)

33 % *$.%+ ..+, 1."+3 I, . &+-."23



E4,G,&-16H'/&'(/'8-0- & (/1

&- 1% =- + "I"I=& 1*&* 2-$&5 ++ "23) %! & '." *$.%+
P +&*$&5 ;23 113 * %, "23 & + *l1I=& -+ + ++  +
JF&* 2-F 4+ " R+ 11&: | %"+&') * +3/%.*%+ + + ++ " I"*$+
+ x -1=0, %"23 +132"
+ %., "+ 3 * * & . &/I&+ -+*13 1) 3++ ./ LI, +&!3 %+)
%"2%,+&"' ,* 3+ ** -+ + 3.% !, +"'1+ ,*& +% ,-+*13"'
[7 LI+ +5&+ , +%"$&*; 3 ¥/ L+ + | =3 + &* F"''+ -<&%+ "."
" 1&$ *l-1=& 0 %, "23 !, +5&; ./ + 5 $"$&) &% *.l-

131 1$&5, +%"$% !+ "$&5 + 1=3 + &*



F4, '?6/ /6 -0- & (/1

1&. &/&+ ,-+*13 |
3H++&5 *+" & ./,! %&' 3$!123 "+-13%&5

L1341 3 < (G *. *1;

B++ '+%!=& &/"$&5 - "23)

* 1 * 1=3 + &* L +"1+ 3" % I + $&5 "+1 -+ $&* $&5) 3$%! +!
+,*& +& ,-+*13" DDD L! ,+%"* E 2 ~+*$ LM F.,l-% !
& "+68%. ++"$,*& +% , -+*13", * "+3113"+]1 -
+1-+  ++"$ *& +% -+*13'8 D9
(+*3+ "2 L(L
$, 4DDDLF
( <+13%&*$ D[D
+. -+ D74 L
F'& DDD
F 13 "
= 4 1+
++ DD
M** 1&/&+,-+*13 11$!3%,!.+! 36 $.
+ "2 111&*$ 135 ++&5 DA D * . 1" 3§, I+1$ 3 3+ ,+ %
-+ 13 +*133)
1 E2!,+$11&$ D)
& 1. X+&* 13 " *4)
O%!," *1 1 +13+ I " 13+ + ** )
L +%= 131 1&$ )
< <" &% ."+ $&5)
SH+& 13+ 7+5& 55,13 3, 1&. &I&+ 1<-"4)
5 &$<13 % ,11! < $ #FGHL"S$, G LA4W[F




TK

F2, ' 6 | B

| *1; (J# ?D: D)3 &- 1% = -+ 4%I1=&) 3$%! + !
I++ + 1"+ 1=& &/'$&5 % +3/*) "- +& 3% +13") * 1%1=8& *& - $
14+%3 -0%1=& 3$,$3% & % ! "+ 3 - '%  +3/* [ 21% B++ +,$", 21 $&5

3%%!+! 3 I+$ L" B++> *31N 4>, "313' $.F' %S
+3113'3 +&* +."+13.% ,! +!13% 3.% + )%"2 13&5!* 16 $.
+ %!," *L1+13+ < $ <.+, +7 $%!3+ $
1. %+ +)
1 ! " h&$ M 138 %+ + * +"1+'$ & $ + + 3
M3+ ) 1/&$ "+ &X=& ;M 1L 3

& "2 111"3%!3% ++&5< DD * E3 +° DD% )



Y+ < $ KF ["&+ F+ &5 !-la . F * 3+
1 %"$3+ ' $..!1)
13+ + [.%+ +3+** &53%"

+
11
QMR
*I3+R 1+ 4> LU+ 1=& % +3/* 4 F10%1=&  13%+  3$.1%!=&
3%, $3 % 3%3%! + 13 & - 1% =- + '+%!=& & /& + ,-+*13 |
+ $ % ,* "3 ,$7,21; 3 %+* R IS R A

&+ 3%%! $3+ +,! +23

Fz

A

4/8/1

B:
A:
Z
;7% Ez
TQ ( K
"1 0BQM1 8 g8« [ gl k4 P
8(/( 2( 3(4" = 54$
4 "# ?- "#
- "# PBOQMR



FB, | 6&(9<&! @-

B+ + &S LI3+"=& ,* 13+ 3 G+1 4" F'l-1 & $
3 I+ #."$"& &5 &*$ 3 -+ B++ +3%%!+! + ."+&'1+ $
e LT+ &BLIBHN=& T+ <+- =& 13 *&5 < $ CFFRJG
JF#L DDD I." " ** 3$L+! 3."- % L(L !'-3+&$ " 13+
&S 1 - " 3L Q) & -3+ *$.%+ "l +<
13 *&5 6 $.

TL$ & GD))2C 218)+= IUMMM PBQUR

FC, ! 6&('9('!1'6@- (| 62K

&- - +3,$3 ,/%=& &/&+ +*13 I +% +$"3+ 1=& 3 L
% +3/* 1 &/& +*13$) %, 13+%11 1 + $"3+ 1=& "1;78&% .+ ,*$
11&; D)% 6C7D) 8?9 !+ "3+ 1=0 3%%! +! + $*+ F&5+ & $
M3.$""  112.9% 1 M$!T 1 "3+ I=&! *+ 3&% C7D
M* % " B34t o+ +-5+&Y L+ "3+ 1= & "+ B -+) T&% .+

I+* N+3*+% . 11&; >D)D ' D% 6 $.



TS " " ( (GHBM

L +$ "3+ 1=& 33%!+! + * ++&5 "+-! +< &* $&5 ,11+$&5 * , $"

,21$&5 1" +- 1 % +3/* &M, +&$ 3% %!+ 3+ I*+' 1813+ +
*+23) L,** *+1&I13+ 3 <! +&5 "+-13%&5 6 9 1 11=&

L+* 0- 13+ 3 $3&%$ ,'%.$!3'6,$"$ ! 11=& +$ 3%%! +!
+",5&1 , 38 "+, 3%%!+ ! *-<I3+ &) "L & =& +, 9
3l | +-+&: D) DD) DD) DD) DDD) DD I-'$ "+, 1$! &5 - I3+
++"+"$8* " 1-& < $@ MI ALK $& 113 &5 "+&* *+3 .
I+ +&': X) X *$1"I3+ 3,138 .*$. 1.21 13 *&5  ,21% ,! +!
"+3  1&*% % Y ("+ 6! %+* ? + 4LCC!+ +%C(
Y 0% (+ 5. % M3 88 21 3 <! "+-137) +" o+

+$ % ,$'%,21 *+ %- 13+ 3 $3&$ 1%.$13"



TT$ I & PBQMR

TUS ! PBQMR



5 $

54, H8 = /= <&'(/'8'&-/9-0- & (/1

#-1=0 ++ "23 3,$3+,&$&5 + +%!=0 & /& + I3 1 """ 1+ *1 +
1++ %! -+& &5 3.*$."% &5 '." * " *3 K0 * "40p  : -1=&
* $&5 385! %:&; 3,1&. & /& + ,-+*13 1) I, "H1311 1 $0 ./, +%"$&* ;
3 * %., "23 + 3$! + .0 SRS+ + "23) %"2 +,;3,$3 +'+%!=0
&I"$&5 % +3/* &- &5 3$! +) L. ! M < &%; 1& $*1 1=&
! %., "23 *+ 11& +% "$ % "+ *l'"++ JFLI3+K1+ 30 4
¥ /113485 3I'32*'3+ -1.% ) ! %' &$&5  %!." %&'  "+-13)
3$%! *$." & * ¥ 1 &/&+ ,-+*¥13 1 | 3%, ++% "$)3 %+ '<
ORG-S H&I3 % -+ "+H13.% 1, 4"+
V& +% 130 1+ +& &+ + '8 L+ 3.% ,**" 1% . 3+++ "
*+ 0p., "+
"+1- ,* "+3113%3 % +% ") * 3  +% "I3+$&5 .,!=2 "+% &5
4+ "23'+%:

&= A &% *1'+ +)

&= +* 1 &*+, & /& +)

3$.19%!=0 ,+- %+ ! &*+. & /& +)

+1& %)

+"/ )

, 1 %'=0 & /& +)
3$.1%!=0."+" & /& +)
&*+.,*1'+ +)
o1& - %+ 1 &+, %1+ +
+.1 S T %+ S L+ vy 1 T%!I=0 &/&+ 3% %

Jo$$'+%!I 3 +-*$&5 1+ + +&5



+1-+ $ % +'.'I" *$&5 ,++ "23&/& +,-+*13 !
++"$ +7& 3,$3 +&/& ,-+*13
?
= = $.1%!=0 (+, /& (+"/ / %!'=0 $.1%!=0 L*+. . 1&
+* 1&* . | +* 1 &%+ .+ %+ % . & /& + S+ L+ + .+ %+
L+ & 1& + ) &*+, S &*+,
& /& + y¥1'+ +
&/ LH'M LH'M L(M LKM LM L((N( M L((M LM L((M
?
?
?
?
?
?
?
= ? D ?
D ?
433 EB F4 F2 2E BE 54 43G 42B
F B C D 4 2 E 5 G




52,"1 ! /&. &8H.-<6 H6O/ &/ .(/ ~<

K23$ &- ,+&$ 1$! 1 +&I13+ "3 1| $&+ .8 3, ++ +
&$* 6 "$&*:&$&5 11! ++ "23 "&5!- I &* $&5 & /& + ,-+*13 |
1-3+5& ! %&'[/ %!.*"23 ,1&. &/&+ -+ *13 1 -+ *+ +$&5 3%+ +>
'+061=& 13$&5 | 1++> %., $ "+-$&5 *+."LI13+ I +% * 1-+&5% ! 1!1=&
) * Mo 0pl M 06&$ '3 +" % 1) 3$%! + $&5* 1 * 1113 ;* &;
1;J(DD 44D %+ &5 &*$."+- ,* "+ 3!13"+1-
+ $ % N3N %Lt % ) 1+ + S I + + $ %

*3% +13+;,%,21;

+1-+ %+ &5 &%+ 18 9
* *n % 9 * * H*K K
P P P P P P P P P
I (3
(4J(DD 4 | D) DD | D) |DD | DD | DD D)DD DIDD D)
4D

M3+ : LJ7c LbF [ b6L bF!b7 [b6( bL [

” e A, 3 . A r v
Tt A ..-.‘I_.,_,_i, ! -l S 2 o e‘ | £ - .
i l_l‘ﬁ{_’;:’_ o/ ; | g ' = 3-1 i
b=l &4 & LLUS S
e B ? al s al A {
T‘J:'_‘ N LA S L J'. b I A /= .
o 1 P | " —1a e * P 1y . 3 T
Kol o 1 -l o ’ { |5
[0 oA [T AL |
; ] 1 _ !'h A
p | ‘; ._I ‘ v ’*T 1 ¥
e R | :
F L .."" ; i =, a - 1 . / F
¥ ahd ' 1 . F( .
e T /| I il ] N
-_.,l. .l...,._' .‘_;' i P 4 ] j *l \ i
p 8 e - " o 4 .
AF] RSN ,
: il A A > T y
4 - F d .rr.“ ..""N‘-
sl ey ks v’ 1 s
5 T . > .
*L p 8 - 4 ' 4 -5, ﬂf‘
XYV oo O Y —n r

UuB) & - K7L X PBQMR



UK ( ! PBOQMR

(+ !'"+3 1+++ "$ *FlI=& |
3,1&. &/&+ -+*13 1, +' |,
VL I3+ K+ 4 - %+ 123 43&%+ , $", 21 $&5 3%
*+-&+$&5 L, L&+ v o+ | &/& -
%! I3+ $&5 ,** I +"l+ ** + +4+ "
ko 1 &/&+ -+*13 1, "+311 3 "+1
%"2 0L +"[%., ", "+311 3 "+
&I+ o "+3 1T 3"+ -

& [& + ~+*13 1) %4"2 *+."L13+13, +&$

%., "23) +3+ ¥ 1/

P+* /%!=0 & /& + ,+&$ *1."+ +
%!+ $&5 ,*$ ++ "+&5 & /& +
+¥I3 1 1+ ++ " +&5
$ % 13+ 1 & "+
-+&5 ) "1+ ++ ")
1- S'+3 ,++ " 23

1. % 431 4+ S



+1-+  ++ "$&/&+ -+*13 1 %! 13+ KL & M R + 1&&+
S8+ 4+, D879
Prad 80 A Plazma O, / Wtorne powietrze | STAL
Cisnienie gazow Cisnienie gazow- Giubeks
przedmuch cigcie Ctases Napigcie |Wysokoé¢ | Predkosé | Wysokosé Czas
bar bar nfaft;en%i{u tuku  |palnika cigeia startu dziurkowania
Plazma Wtorne |Plazma| Wtdrne
N2,powietrze | powietrze | O, | powietrze mm v mm mm/min | mm | % S
2 112 2,5 10200 | 3,8 0,1
2,5 115 2,5 1400 3.8 | 150 0,1
3 117 2,5 4650 3.8 0,2
24 4 120 2,0 4300 3 0,2
24 24 5.8 6 123 2,0 2540 3 1200 0,3
10 127 2,0 1900 3,8 0,5
12 130 2,0 1350 5,0 0,7
12 15 133 2,0 1000 5,0 |250 0,8
20 135 2,5 653 5,0 0,9
Kolejnos¢ zuzywajacych sig czgsci
Mufa zewnetrzna Ostona Mufa wewnetrzna Dysza Rozdzielacz Elektroda
220173 220189 220176 220188 220179 220187
+1-+ ++ "$&/&+,-+*I13 1 %! 13+ KL & M R + 1& &+
4131+ +"/ +,: D 829
Prad 130 A Plazma O, / Wtérne powietrze [ STAL
Cisnienie gazow Cisnienie gazow- Grubodé
przedmuch cigeie . Napigcie [Wysokos¢ | Predkosé | Wysokosé Czas
bar bar cigiegn tuku  |palnika cigeia startu dziurkowania
Plazma Wtorne |Plazma| Wtdorne kel
N2,powietrze | powietrze | O, | powietrze mm v mm mm/min | mm | % S
3 124 2.5 6525 5 0,1
2.8 4 126 2,15 5525 5,5 0,2
3,2 6 127 2,75 4025 5,5 0,3
10 130 3,00 2675 5 1200 0,0
12 132 3,25 2200 6,5 0,5
2 o 15 135 3,75 1650 75 0,7
22 20 138 3,75 1045 7,5 1,0
52 25 141 4 550 7,5 | 180 1,8
32 160 4,5 380 N/A
38 167 4,5 250
Kolejnoé¢ zuzywajacych sig czgéei
Mufa zewnetrzna Ostona Mufa wewnetrzna Dysza Rozdzielacz Elektroda
220173 220183 220176 220182 220179 220181
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8-8-1 (1)

Nominalny Zmierzony Dev. Kontrola
£ 48174 m ™

Az
A Nominalny Zmierzony Dev. Kontrola
£ +88.01 wrom B2
& Nominainy Zmierzony Dev, Kontrofa
£ +89.85 mom
A2
& Nominalny Zmierzony Dev. Kontrola
£ +B751 m m
k. Nominalny Zmierzony Dev. Kontrola
£ +88.69 m.om
-
A Nominalny Zmierzony Dev. Kontrola
- £ +89.37 m
=+ Nominainy Zmierzon) Dev. Kontrola
L +0.94 +0.94  +0.00
] o
& Nominalny Zmierzony Dev. Kontrola & Nominainy Zmierzony Dev. Kontrola
£ +99.83 m m £ 45093 m m
x
Z I+ Nominainy Zmierzony Dev. Kontrola
+0.00

L +2.01 +2,01
+Hx

3-2-1 alignment 1

us s ! % 81/ =5

Generated with ATOS Professional VB SR1

Length unit: mm
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F1
 Nominainy | Zmierzany Dev. Konwola - MNeminalny Zmierzony Dev. Kentrola
£ 49123 m o

AR TH wm

k. Nominainy Zmierzony Dev. Kontrola
£ 49113 m m

E2
A Nominainy Zmierzony Dev. Kontrola

£ +92.21 ”? m
1
& Nominalny Zmierzony Dev. Kontrols
ZY Z +93.21 moom

Ex
& Nominainy Zmierzony Dev. Kontrola
X £ 49298 w7

3-2-1 alignment 1
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V. B: 9/ =+ 1+ &. &8 H.-<&-0-9& ((;
6/\/=/1"-/= -//&. &8H <16/ H/I?5F"' 55,
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