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>9Z4%#;A(>.3(;#8.(8$+2!5%<Ke*M

31( .".,2#4%!(/)(.@$.37+(:+*(4!(>.8$!4%,2+(.@$.379)1()(7"9$'5(4!6"?>%&()'*+,-`

j( )'*+,-()(>.)%#"$2+(>.).3+;#(54%#;62#(24%62,2#4%!(4%B()().32%#A(>.4%#)!B(,2?6"#,27%(8!2+(6?(.3(

6%#*%#(.33!:.4#A()%V,(>$2#5%#62,2!;?,!(6%V(D!:!(,%@4%#4%!(62'*,%#;()'"$!,!(#4#$8%VA

j( )'*+,-(>.3).34'(>.).3+;#()%V762#(24%62,2#4%!A(>.4%#)!B(,2?6"#,27%().3'(24!;3+;?(6%V(*:%67.(6%#*%#A(

>$2#2(,.(D!:!(,%@4%#4%!(>$2#5%#62,2!(6%V(62'*,%#;(%(5!()%V762'(2!6%V8d(.*$!B#4%!(+(.[!$(24!;3+;?,',-(

6%V()().32%#(>.3,2!6()'*+,-+(6?(24!,24%#(,%VB62#A(!(67+"7%(@5%#$"#:4#(>.;!)%!;?(6%V(4!("$2'7$."4%#(

3&+B62'5(3'6"!46%#(4%B(>$2'("!7%5(6!5'5()'*+,-+()(>.)%#"$2+AKk!M

j( )'*+,-(>.32%#54'(5.B#( 6>.).3.)!T(>.)6"!4%#(7$!"#$+A( D!:!(>$2#5%#62,2!;?,!( 6%V()(2%#5%(5.B#(

>$2'>.5%4!T(7$9"7.("$)!;?,#("$2V6%#4%#(2%#5%(.(3+B#;(%4"#46')4.@,%A()(6"$+7"+$2#(8$+4"+(5.8?(2!;@T(

25%!4'(2)%?2!4#(2($9B4%,!5%(;#8.(2!8V62,2#4%!(4><()(>.6"!,%(62,2#:%4AKgM

#1( .3:#8&.@,%( .3(5%#;6,!()'*+,-+A( )$!2( 2( 7"9$?()2$!6"!( %:.@T( #4#$8%%( $.2>$!62!4#;( )( .".,2#4%+( %(5!:#;#(

3#6"$+7,';4!(6%&!(.332%!&')!4%!()'*+,-+A()("'5(2!6%V8($!B#4%!(.3&!57!5%(/"!*<(L1A

Tab. 1. W!6%V8( $!B#4%!( %( #)!7+!,;%(3:!(+$2?32#X()'*+,-.)',-( /)!$".@,%( 2.6"!&'(.7$#@:.4#(4!(>.36"!)%#(

5.B:%)#8.(2!6%V8+(.3&!579)A()("'5($9)4%#B(627:!4',-(.3&!579)1A()#3&+8(KO!M

 123(456789:;25 <8=(<*(
(ekwiwalent TNT)*

)78>2:?(
skutecznego 
759:;25@@

)78>2:?(
ewakuacji ***

a+$.*.5*! S(:*6
RAe(78

gP(D"
21 m

OSP(D"
259 m

E!6(62!,-%3! LP(:*6
fAS(78

NP(D"
27 m

L(POP(D"
330 m

\!5%2#:7! RP(:*6
N(78

LLP(D"
34 m

L(ekP(D"
415 m

C.5*!()!:%27.)! SP(:*6
Re(78

LSP(D"
46m

LOSP(D"
564 m

\.5>!7".)'(6#3!4 SPP(:*6
RRg(78

eRP(D"
98 m

LSPP(D"
457 m

I#3!4 LPPP(:*6
fSf(78

fPP(D"
122 m

LgSP(D"
533 m

b!4(.6.*.)'l(
".)!$.)'

fPPP(:*6
LOLf(78

kPP(D"
183 m

RgSP(D"
838 m

i%VB!$9)7!(
3.6"!),2!

LPPPP(:*6
fSek(78

OkP(D"
262 m

egSP(D"
1143 m

I!5.,-93(,%VB!$.)'l(
,'6"#$4!

ePPPP(:*6
LekPO(78

LRfP(D"
378 m

kSPP(D"
1981 m

i%VB!$9)7!(
2(4!,2#>?

kPPPP(:*6
RgRLk(78

LSPP(D"
457 m

gPPP(D"
2134 m
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""ee"6.7P'-29"5";4=.$P"A>%&'-"075'++'"+(4$1TP'(34"3&>;(]"31T.7+'-+'("K+0B"5-"5+\4.&>"07&734()$1T"?>%$+;=59"&"%(A("7%"

7;'-+"'"U1'(+"&-5+\4.&+$1T!B

eee"6.7P'-29"5";4=.$P"53&$31$"A>%&'-"&+(@%>@M1$"3'\"5-5+M4.&"@(;"'"+("&-5+M4.&"?>%$+;=5"075'++'"&734(]"-5(;>75(+'B

D1( :%,2*'(%(,-!$!7"#$+(.3*%"',-(D!: 4!3,%@4%#4%!()(>$2#6"$2#4%(.")!$"#;(:+*(2!574%V"#;(/#4#$8%!(D!:%(5.B#(+:#8!T(

67+5+:.)!4%+( >.>$2#2( .3*%,%!( .3( @,%!4A( >.3&98( ,2'( 6"$.>9)( >.).3+;?,()2!;#54#( 4!7&!3!4%#( 6%VA( ,.(

5.B#(67+"7.)!T(4!)#"(7%:7!7$."4'5()25.,4%#4%#5(D!:%(.3*%"#;()(6".6+47+(3.(D!:%(>%#$)."4#;1<(W;!)%67.(

".( >.).3+;#( 24!,2?,'()2$.6"()67!Z4%7!( @5%#$"#:4.@,%( .[!$( !"!79)(>$2#>$.)!32.4',-()(2!574%V"',-(



 DE  !"#$%&'()*+,"-!"#$*.)&

>$2#6"$2#4%!,-( ;!7`( )4V"$2!( @$.379)( "$!46>.$"+( /!+".*+6+A( >.,%?8+A( 5#"$!1( ,2'( .*%#7"9)( -!43:.).c

+6&+8.)',-A(*%+$.)',-A(6>.$".)',-A(7+:"+($#:%8%;4#8.<(0%#:.7$."4#(.3*%,%!(D!:%(4!3,%@4%#4%!()(2!574%V"#;(

>$2#6"$2#4%(>.).3+;?().:4%#;62#($.2>$!62!4%#(6%V(#4#$8%%()'*+,-+(4%B()(>$2#6"$2#4%(.")!$"#;A(KO*M

81( >.&.B#4%!(:+327%#8.(,%!&!()28:V3#5(D!:%()'*+,-.)#;(/$'6<(e1`

(! ?!

 

1! %!

Rys. 3. 0>&')(>.2',;%(,%!&!(4!(6".>%#X(.34%#6%.4',-(.*$!B#X(.3(D!:%()'*+,-.)#;`(!1()(>.2',;%(:#B?,#;(:+327%#(

,%!&.(4%#(6"!4.)%(>$2#627.3'(3:!(D!:%(+3#$2#4%.)#;(3:!"#8.(#)#4"+!:4#(.*$!B#4%!(*V3?(5%4%5!:4#d(*1(

)(>.2',;%(6".;?,#;( :+327%#(,%!&.(6"!;#(6%V(>$2#627.3?(3:!(D!:%(+3#$2#4%.)#;( %(>.).3+;#(2)%V762#4%#(

4!$!B#4%#( 4!( .34%#6%#4%#( .*$!B#Xd( ,1()( >.2',;%( 6".;?,#;( .$!2( :#B?,#;( .3*%,%#( D!:%( +3#$2#4%.)#;( .3(

>.)%#$2,-4%( .*%#7"9)( 24!;3+;?,',-( 6%V( )( *#2>.@$#34%5( 6?6%#32")%#( ,2&.)%#7!( 5.B#( 67+"7.)!T(

,%VB7%5%(.*$!B#4%!5%d(31(>.2%.5!(>.2',;!(,%!&!()().32%#(5%4%5!:%2+;#( 67+"7%(.332%!&')!4%!( D!:%A(

4!".5%!6"(>%.4.)!(;#6"(2)%?2!4!(2(4!$!B#4%#5(4!(,%VB7%#(.*$!B#4%!<(0#3&+8(KNM

><><-?4/'@$()'-231,4.%&31$-6/.A)$A3-9832()'

U*$!B#4%!( >.)'*+,-.)#( 3$+8%#8.( 6".>4%!( 6"!4.)%?( )%.3?,?( >$2',2'4V( 28.49)( )@$93( .[!$( !"!79)(

*.5*.)',-A(>.)6"!;?()()'4%7+(+$!29)(>$2#4%7!;?,',-(>.).3.)!4',-(>.>$2#2`

!1( .*&.B#4%#( 0()(*.5*%#(5#"!:.)'5%(#:#5#4"!5%A(7"9$#(2)%V762!;?(2!6%V8( %( 6".>%#X( $!B#4%!A( 6?( ".(4>`(

8).Z32%#A( 4!7$V"7%A( @$+*'A()7$V"'A( 7+:7%( &.B'67.)#( ,2'( D$!85#4"'( 3$+"+( 6"!:.)#8.<(W( 7.:#%().;67.)#(

62$!>4#:#(".(5!&#A(5#"!:.)#(>.,%67%($9B4%?,#(6%V(.3("',-(6".6.)!4',-()(%5>$.)%2.)!4',-(+$2?32#4%!,-(

)'*+,-.)',-<(=,-(762"!&"A()!8!(.$!2(%:.@T(2.6"!&'(2.>"'5!:%2.)!4#(>.3(7?"#5(2!3!4%!(>$2#,%)4%7.)%(

,%VB7%,-(6"$!"()(:+32%!,-<(m&9)4'5(>!$!5#"$#5(,-!$!7"#$'2+;?,'5(6%&V(!"!7+(;#6"(>$.5%#X(67+"#,24#8.(

$!B#4%!(2!:#B4'(.3(#4#$8%%(7%4#"',24#;(%(8V6".@,%(>.,%679)(>$2'>!3!;?,',-(4!(;#34.6"7V(>.)%#$2,-4%(,#:+A(

KLPM

*1( D$!85#4"!,;V( 7.$>+6+(*.5*'A( 7"9$'()()'*+,-+(8#4#$+;#()%#:#( 4%#*#2>%#,24',-( .3&!579)<( E$2'7&!3#5(

*V32%#( 5#".3!( 3!)4%#;( 6".6.)!4!( >$2#2( =aJA( 7%#3'( 3.( *#".4.)#8.( :+*( 6"!:.)#8.( 7.62!( 4!( @5%#,%A(

2:.7!:%2.)!4#8.()(5%#;6,!,-(>+*:%,24',-(.(3+B'5(67+>%#4%+( :+34.@,%A()7&!3!4.(*.5*V<(J4!:.8%,24%#(

2!,-.)!&'(6%V(#:#5#4"'(6!5.:."9)($.2*%"',-(.()%#B#(0Gi(L(%(RA(7"9$#(>$2#*%&'(6%V(4!(3$+8?(6"$.4V((*+3'47+A(

!(4!6"V>4%#(6>!3&'(7%:7!(>$2#,24%,(3!:#;(5<%4<(>.3).2%#(%(6%:4%7A(KLRM

,1( $.2#$)!4%# ,%!&!( "#$$.$'6"'( 6!5.*9;,'( &!3+47%#5()'*+,-.)'5( +5%#62,2.4'5()( >!6%#( :+*( 7!5%2#:,#(

%( $!B#4%#( .3&!57!5%( 4><( "7!47%( 7.6"4#;<( \!)!&7%( .*,',-( "7!4#7(5.8?( $!2%T( %( )4%7!T( 3.()4V"$2!( ,%!&(

>.2.6"!&',-(.[!$(>.).3+;?,(+(4%,-(2!7!B#4%!(%(6"!4'(2!>!:4#A(KLeM

31( 7$+62#4%#A( >V7!4%#( %( .3$')!4%#( 6%V( D$!85#4"9)( .*%#7"9)( 24!;3+;?,',-( 6%V( )( .".,2#4%+( )'*+,-+( %( )(

)'4%7+("#8.($!B#4%#(8$+2#5(2#(@,%!4A(3$2!28!5%(2(3$#)4%!4',-(#:#5#4"9)(*+3.):!4',-(,2'(7!)!&7!5%(

627&!(2(.7%#4<(KLfM

I27:!4#(.3&!57%(/2(>$2#627:.4',-(D!6!3(%(.7%#4(*+3'479)1(6?(>$2',2'4?(>.)6"!)!4%!()%#:+(2!3$!>!X(%($!4#7A(

7"9$#(5!67+;?(.").$'()#;@,%.)#($!4(*V3?,',-()'4%7%#5()%V762',-(.*%#7"9)(>$2#4%7!;?,',-<(\$)!)%#4%#(

2( :%,24',-( $!4#7( )'>#&4%.4',-( 5<%4<( 627:!4'5( >'&#5A( 7!)!&7!5%( 627&!A( 2%#5%?A( "'47%#5( 2#( @,%!4( .$!2(

%44'5%(2!4%#,2'62,2#4%!5%(2(.".,2#4%!A(5.B#(>.).3.)!T(>$2#.,2#4%#(>.)!B4',-($!4<(Y:!"#8.(.,#4!(6"!4+(



 D  !"#$%&'()*+,$'-.*/0.)1+"#0.)"#*.2,-3*04$,*5!,,0,)65)"'%)"#*$5$7-.*10(10.)"#

>.627.3.)!4',-(3."74%V"',-(+$!2!5%(>$2#4%7!;?,'5%(;#6"("$+34!A(!()(4%#7"9$',-(>$2'>!37!,-(5.B#(.7!2!T(

6%V(*&V34!<(E.4!3".(627:!4#(.3&!57%(6?(4%#)%#:7%#(%(4%#)%3.,24#<(0'*+,-(>.).3+;#(%,-($.2$2+,#4%#(4!(3+B'5(

.*62!$2#A(,.(").$2'(4!(>&!67%,-(>.)%#$2,-4%!,-(@:%67?(%(4%#*#2>%#,24?()!$6")V(+"$+34%!;?,?(>.$+62!4%#(6%V<

><!<-?4/'@$()'-231,4.%&31$-8/*$%)$A3-9832()'

U*$!B#4%!(>.)'*+,-.)#("$2#,%#8.(6".>4%!(>.)6"!;?()("$!7,%#(8)!&".)4#8.(>$2#5%#62,2#4%!( :+327%#8.(,%!&!(

)(>$2#6"$2#4%(%(23#$2#4%+(4><(2#(@,%!4?A(>.3&.8?(,2'(%44'5%(#:#5#4"!5%(.".,2#4%!<(0("$!7,%#(3$+8%#;A(+;#54#;(

D!2'(.332%!&')!4%!()'*+,-+A().79&(;#8.(,#4"$+5(>.)6"!;#(>.3,%@4%#4%#<(Y2%#;#(6%V("!7()67+"#7()V3$9)7%(D!:%(

4!3,%@4%#4%!(4!(2#)4?"$2<(G!(,2V@,%.)!(>$9B4%!(*!$32.(62'*7.(2.6"!;#()'>#&4%.4!(>.)%#"$2#5(2(."!,2!;?,#;(

!"5.6D#$'<(0'8#4#$.)!4'($+,-(5!6(>.)%#"$2!(.(*!$32.(3+B#;(%4"#46')4.@,%A(>$2#5%#62,2!(4!;$9B4%#;62#8.(

$.32!;+(D$!85#4"'(%(.3&!57%(2(>.)$."#5(3.(Z$93&!()'*+,-+<(_#6"("!7(6%:4'A(B#(2(&!").@,%?(>.$')!(%(>$2#)$!,!(

3.$.6&#8.( ,2&.)%#7!<( W!,-.32%( 4!;,2V@,%#;( )( >.*:%B+( 5%#;6,!( )'*+,-+A( !:#( 5.B#( $9)4%#B( )'6"?>%T( 4!(

24!,24',-(.3:#8&.@,%!,-(/4><()(>$2'>!37+A(83'(.[!$!(24!;32%#(6%V(4!(3$.32#(>$2#>&')+(8!29)A(7"9$#(>$9*+;?(

)'3.6"!T( 6%V(2(*+3'47+(>$2#2(7.$'"!$2(7.X,2?,'(6%V(3$2)%!5%( :+*(.74#51<(G!7%#(2;!)%67.(5.B#()'6"?>%T(

4!(+:%,'(>.5%V32'(*+3'47!5%A(;!7.()'4%7(%,-(7.4[8+$!,;%(>$2#6"$2#44#;<(U*$!B#4%!(2!:#B?(.3("#8.A(2(;!7%5%(

.*%#7"!5%(%()(;!7%(6>.69*(23#$2'(6%V(:+327%#(,%!&.A(3:!"#8.(%,-(2!7$#6(;#6"(62#$.7%`(.3(4!;>$.6"62',-(7.4"+2;%A(

2&!5!XA(25%!B3B#XA(!5>+"!,;%A(!B(>.(4!*%,%#(,%!&!(4!(>$2#627.3V<Kk*M

><D<-?4/'@$()'-231,4.%&31$-%*1'/8$A3-9832()'

U*$!B#4%!(>.)'*+,-.)#(,2)!$"#8.(6".>4%!(4!2')!(6%V("!7(>.2.6"!&#(.*$!B#4%!A(7"9$#(4%#(2.6"!&'(6>.).3.)!4#(

>$2#2(),2#@4%#;( .>%6!4#(5#,-!4%25'( +$!29)( >.)'*+,-.)',-<(U*#;5+;?( .4#`( .>!$2#4%!( ,%#>:4#A( $2!32%#;(

,-#5%,24#A( 679$'( %( "7!4#7(8&V*%#;( >.&.B.4',-A( .>!$2#4%!( 3$98( .33#,-.)',-()()'4%7+( %4-!:!,;%( 8.$?,'5%(

8!2!5%A( 2!"$+,%!( ":#47%#5( )V8:!( ,2'( %44'5%( ".76',24'5%( >$.3+7"!5%( )'*+,-+<( U>!$2#4%!( ,%#>:4#( 6?(

)').&!4#(>$2#>&')#5(#4#$8%%(>$2#2(679$V(3.(8&V*62',-()!$6")(,%!&!<(E$.,#6(2!,-.32%(>.3()>&')#5($9B4%,'(

"#5>#$!"+$( >.5%V32'( Z$93&#5( ,%#>&!A( !( :+327%5( ,%!&#5<(Y2%#:%( 6%V( 4!( 3)!( #"!>'`( 4!8$2#)!4%#( /.33!)!4%#(

,%#>&!("7!47.51(.$!2(,-&.32#4%#(/>.(.*4%B#4%+("#5>#$!"+$'(@$.3.)%67!(32%!&!;?,#8.(4!(>.)%#$2,-4%V(679$'1<(̂ !(

>.,2?"7+(3.,-.32%()(679$2#(3.(,2!6.)#;(7+5+:!,;%(,%#>&!A(7"9$#8.(%:.@T(2!:#B'(.3("#5>#$!"+$'(Z$93&!(,%#>&!(

%(,2!6+(7.4"!7"+<(^!6"V>4%#(,%#>&.(2.6"!;#(.33!)!4#(>$2#2(>.)%#$2,-4%V(679$'(3.(.".,2#4%!A(!(;#8.(,2V@T(4!(

2!6!32%#(>$2#).34%,")!(3.6"!;#(6%V()(8&?*("7!4#7(.(4%B62#;("#5>#$!"+$2#A(.3>.)%!3!;?,(2!()2$.6"(>$2#8$2!4%!(

%( >.8&V*%!4%!( 6%V( .>!$2#4%!A( >.5%5.( +6+4%V,%!( Z$93&!( ,%#>&!<( C!3!4%!( 3.)%.3&'A( B#( ,-&.32#4%#( .>!$2#X( >.(

+>&')%#( /LP(Q(LS1(5%4(.3(5.5#4"+(>.)6"!4%!( +$!2+(4%#( >$2',2'4%!( 6%V()( 24!,2?,'( 6>.69*(3.(+4%74%V,%!(

>.8&V*%!4%!(6%V(.>!$2#4%!(2(>.).3+(32%!&!4%!(,%#>&!<(n4#$8%!A(7"9$!()'2)!:!(6%V()("$!7,%#()'*+,-+A(>.).3+;#(

+(.[!$(6%:4#(.>!$2#4%!(67+"7+;?,(25%!4!5%(5!$")%,2'5%()("7!4,#("2)<(5!$")%,?(.>!$2#4%.)?<(0'24!,24%7%#5(

,%VB7.@,%(.>!$2#4%!(;#6"(>.)%#$2,-4%!(.>!$2#4%!(8&V*.7%#8.<(E$2#7$.,2#4%#(8$!4%,'(LSo(3:!(>.)%#$2,-4%(,%!&!(

+(3.$.6&',-(%(LPo(+(32%#,%()').&+;#()6"$2?6A(!(>$2'($.2:#8&',-(.>!$2#4%!,-(.89:4.+6"$.;.)'()6"$2?6(5.B#(

3.>$.)!32%T(3.(28.4+<(KLSM

0( :%"#$!"+$2#( >$2#35%."+( 5.B4!( 6>."7!T( 6%V( 2( >.32%!&#5A( 7"9$'( 2!>$.>.4.)!:%(  !'.( %( \:+8#$( )( 6).%5(

!$"'7+:#( KLkM<(0'.3$V*4%:%(.4%A( ;!7.(5#,-!4%25(.*$!B#X(>.)'*+,-.)',-(>%?"#8.(6".>4%!A(#D#7"( ".76',24'(

>.).3.)!4'( >$2#2( 6+*6"!4,;#( ,-#5%,24#( /),-&.4%V"#( >$2#2( $!4'( :+*( 3$.8%( .33#,-.)#( .[!$1A( 7"9$#( *'&'(

,2V@,%?( !:*.( 3.3!"7%#5( 3.( &!3+47+( )'*+,-.)#8.<( _#34!7B#( )%V762.@T( *!3!,2'( 67&!4%!( 6%V( 3.( >.32%!&+(

.*$!B#X(>.)'*+,-.)',-(4!(,2"#$'(6".>4%#<

!<-F369.+31'()$

^!;)!B4%#;62'5( ,#:#5(32%!&!X( $!".)4%,2',-( 2!)62#( ;#6"( 3?B#4%#( 3.( .,!:#4%!(5.B:%)%#( 4!;)%V762#;( :%,2*'(
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