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1 JBK49L1 4 =K2H6=G1 4[ 9=4 b̂4_ = E4B98<U ĉ B_ 674>4AD8>: <U;G64 3=J 1 3[ LZ6<: 99=A=8E
A2>8K46;= P-dV [̂ ><: 9 e O" - = [ 2<=2E=8 =3D2D92H6= P-PY_C ) <1 =G<AU < D:E <E=8992HI
1 : 3DJ[ 21 49=4 D: 67 E8D4K= 1 2345467 ;83D[ 252@94 ;4A 1 JBK49L1 &̂4@C N_C ( BLK9=8
<41 4>D2HI 1 4[ 9=4 = E4B98<U1 2345467 5899: 67 ;8<=2>4' <U92 ;83D@4>5<2 E4Z4C %4;`
1 : F3<GH>859=G<41 4>D2HI <1 =G<AL1 1 4[ 9=4 2@38>1 21 492 94 3D4921 =3A467 , = V 2̂5`
[ 21 =859=2 "O = "d EB )* ! 3CEC- >: 3U98A "_C%4 D: 67 3D4921 =3A467 2@38>1 21 492 94;1 =JÀ
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1 B>49=6467 ! -O"W! Y-d! EB BK3CEC Ĥ>859=2 Y-" EB BQ! 3CEC- D4@8K4 N_Cf ><8[ >21 45<298
@4549=4 1 : A4<4Z: 1 : >4a98 <>LF9=621 49=8 =K2H6=21 8 1 2@>J@=8 ;8<=2>4C %4;1 : F3<G
<41 4>D2H6=G 4<2DU 2BLK98B2 ^ !N-P! EB BQ! 3CEC_ 674>4AD8>: <21 4Z: 3=J 2345: <94;`
BZJ@3<8B2 E=8;364 1 ;8<=2><8 3̂DC"_- 94 [ 2<23D4Z: 67 3D4921 =3A467 =K2H6= D8 @: Z: D: E
E9=8;3<8 =E E9=8;3<4 @: Z4 BZJ@2A2HI ;8<=2>4 '̂ : 3C V_C %4 D4A= >2<AZ45 <1 =G<AL1 4<2`
D21 : 67 1 @4549: 67 2345467 ><UD21 4ZBZL1 9=8 4<2D2>B49=6<9: ^%. -B_- ADL>: 3D4921 =Z
[ ><86=JD9=8 dOl 4<2DU 2BLK98B2- [ 252@9=8;4A 1 2345467 5899: 67 ;8<=2>4( 9D4>=2 R! "SC
/ 4D8E <B>2E45<29: 4<2D 1 2345467 5899: 67 D8B2 ;8<=2>4 1 : 3DJ[ U;8 BZL1 9=8 ;4A2
3AZ459=A E4D8>== 2>B49=6<98; [ 26725<89=4 4UD267D29=6<98B2 = 4KK267D29=6<98B2C f 2`
D1 =8>5<4 D2 1 : 32A4 5254D9=4 =3D2D94 A2>8K46;4 E=J5<: <41 4>D2H6=GE4D8>== 2>B49=6<98;
= 4<2DU >̂e P-dV- 9e !d_ 94 [ 2<=2E=8 =3D2D92H6= P-PYC



! " # $ #%&' $ ( ) &( %# * +, ( ! , - . /! " ' 0 +! , - . /1 ' . 2. 1 +! ,- # 33 ! " #

$ %& '( ) *+, + -%.&+ ( '/ %.01( ', 2( + 12%3) 45612%31& %( %7 5 89 : " ;9 <= >2, 2/ 0?@( '/

7 %>1A1, B 2 A) C/ * 06D4%E%F, ' 8>3G" <= 0A2'/ >31( %7 '6 ! HI 12%3) %0?@( / 0%= 1 */ 0%217 1.J
3%FK 4561 L.17 '/ L'D, '%E.%3( ' / 7 'DE>21 ( 'C 217 1.3%FK 12%3) 12%31( %7 / 0%89 M.9 <G 9 1

L%2%>3165, B >31( %7 '>E1, B 4561 , %( 1*7 5C/ * 3.25E.%3( '/ 7 'DE>21 @) 4 L%A%4( 1G
N%A%4( + E%( , / ( 3.1, *D 27 '+2E?7 12%3%7 5, B %4>/ .7 %7 1( % 7 ) & '1.E%7 1( '/ / ) J

3.%-' , 2( 5& */ 2'%.2/ O2, 253( % P 1@/ = 1@/ 4561 %( 1 L.17 '/ A7 ) E.%3( ' / & ( ' / *>21 ( 'C

7 */ 2'%.2/ QD3%7 >E'& RSTUG
V.7 16%FK 27 '+2E?7 -%>-%.) 2A/ L%( %7 1( / 0%7 %>1A1, B A/ ( ( 5, B */ >3 ) 21@/ C( '%J

( 1 & 'DA25 '( ( 5& ' %A .%A21*) 27 '+2E?7 , B/ & ', 2(5, B= 7 E3?.5, B 3/ ( L'/ .7 '1>3/ E 7 5J

>3DL) */ 7 %>1A1, BG W./ A( '1 E%( , / ( 3.1, *1 -%>-%.) , 16E%7 '3/ 0%8V;N< 4 %>1A1, B A/ ( ( 5, B
*/ 2'%.1 X2) ( % 7 5( %>'61 T=#Y &0 35>G& G 8V14G Z<G O+ 3% '@%F, ' , B1.1E3/ .5>35, 2( / A@1
*/ 2'%. %) & '1.E%7 1( / * 3.%-' 'G 9 1*41.A2'/ * 4%013/ 7 27 '+2E' -%>-%.) 4565 %>1A5 2/ >31J
( %7 '>E1 " 8F./ A( '% !=Z" &0 0;5>G& G<= 1 ( 1*& ( '/ * 217 '/ .165 ', B %>1A5 2 >31( %7 '>E [=Z ' H
8L.2/ , 'D3( ' / M=! # &0 0;5>G& G= .5>) ( / E Y<G \ A2'16 -%>-%.) %.01( ' , 2( / 0% 8N6=0< ' -%>-%.1J
( %7 / 0% 7869/8: 7 -%>-%.2/ %0?@( 5& 456 L%A%4( 5= 2 ( ' / 7 '/ @E+ L.2/ 7 10+ N6=0 8%E%6%
##I < ( 1 >31( %7 '>E1, B @=" ' #G 9 1*7 'DE>25 ) A2'16 -%>-%.1( ?7 8HTI < %4>/ .7 %7 1( % ( 1
>31( %7 '>E) ZG ] %( , / ( 3.1, *1 -%>-%.1( ?7 7 41A1( 5, B %>1A1, B F, 'F@/ E%./ @%7 161 2 217 1.J
3%F, '+ C/ @121 8. ^ M=Y_= ( ^ ! _= L%2'%& '>3%3( %F, ' T=T#< L%( '/ 7 1C L.17 A%L%A%4( '/ 37 %J

.2565 >'D ( '/ .%2L) >2, 21@( / -%>-%.1( 5 C/ @121 %.12 , 2DFK -%>-%.) -%>-%.1( %7 / 0% ) @/ 0161
14>%.L, `* ' ( 1 E%@%'A1@( 5, B , 2+>3/ , 2E1, B 27 '+2E?7 C/ @121G

a17 1.3%FK 27 '+2E?7 -%>-%.%7 5, B 7 %>1A1, B A/ ( ( 5, B */ 2'%.1 Xab !!! T 4561 L.1J

7 '/ A7 ) E.%3( '/ & ( ' / *>21 ( 'C 7 */ 2'%.1, B >'@( '/ / ) 3.%-' , 2( 5, B R! ! = S ;<3 c 5A1*/ >'D= C/

L.25, 25( + ( '>E'/ * 217 1.3%F, ' 27 '+2E?7 12%3%7 5, B ' -%>-%.%7 5, B 7 41A1( 5, B %>1A1, B
*/ >3 4.1E L) ( E3%7 5, B d.?A/ 6 21( ' / , 25>2, 2/ ( '1 %.12 L?@) L.17 ( 5, B 7 L%4@'C) */ 2'%.1G

e/ A5( '/ SZI @'( ' ' 4.2/ 0%7 / * >35E1 >'D 2 21& '/ >2E165& ' A2'16E1& ' & '/ *>, %7 %F, ' $ 2'/ J
& '1( 5G N%2%>3161 , 2DFK 3% @1>5 ' ( ' / ) C53E'G e/ 2'%.% ( '/ L%>'1A1 C1A( / 0% A%L657 ) 1( '

%AL657 ) G

WNIOSKI 

9 1 L%A>317 '/ L.2/ L.%7 1A2%( 5, B 41A1f >37 '/ .A2%( %g
a.?C( ' , %7 1( ' / 7 / 7 61F, '7 %F, '1, B -'25, 2( 5, B ' 7 >E61A2'/ , B/ & ', 2( 5& %>1A?7
A/ ( ( 5, B */ 2'%.1 Xab !!! T 7 21@/ C( %F, ' %A 06D4%E%F, 'G [( 1, 2/ * L.2/ A>317 '1 >'D L.%, / >
E>23163%7 1( '1 %>1A?7 >3./ -5 4.2/ 0%7 / * 8@'3%.1@) ' >) 4@'3%.1@) <= 1 '( 1, 2/ * L.%-) ( A1@) G
[& 7 'DE>21 06D4%E%FK*/ 2'%.1 35& %>1A5 217 '/ .165 7 'D, / * &13/ .' ' %.01( ', 2( / *= 7 DJ
0@1 %.01( ', 2( / 0%= 27 '+2E?7 12%3) ' -%>-%.) =0@'( ) =C/ @121 %.12 & 1( 01( ) G

; h1A1( / %>1A5 ( 1@/ C+ A%%>1A?7 35L) E.2/ & '1( %7 / 0%G
; M>1A5 A/ ( ( / 2 0@D4%, 2E1 8>3G" < , B1.1E3/ .52%7 165 >'D L.%, / >1& ' & '( / .1@'21, *' %.01;

( ' , 2( / 0%12%3) 21, B%A2+, 5, B 2 ) 7 1@( '1( ' / & A%3%( ' 7 %A( / * 27 '+2E?7 12%3%7 5, B=
6+, 2( ' / 2 1&%( '1E'/ & G

; $ %A13( '1 7 5>%E1 E%./ @1, *1 L%& 'DA25 '@%F, '+ -%>-%.) %0?@( / 0% 1 217 1.3%F, '+ C/ @121
F7 '1A, 25= C/ 27 '+2E' C/ @121 7 >L%>?4 '>3%3( 5 ) , 2/ >3( ', 2+ 7 L.%, / >'/ >3.+, 1( '1
' >/ A5& / ( 31, *' =>?@ABCD -%>-%.%7 5, BG

i 2%3 A/ L%( %7 1( 5 456 7 %>1A1, B 06?7 ( '/ 7 -%.& '/ 27 '+2E?7 %.01( ' , 2( 5, BG



! " # $%& ' ( ) $%&) * +, -. $%&/ +0 1( / +, -

--+- T-N -')E- N-org -a- NH,-N ---4---- NO,-N 
! "

! 2

! 3.444445
Ei 
<li ~ 
)67 8
)67

E, 
~ #o 9
~" 
E-- "

2

o 

" :-7 ; :#7 8 :27 ! 2 :; 7 ! ; :<7 2< :" 7

=>?@ABACD E ITI :FGHI AEJFBA7 KLMGN JI O :FGHGJAI 7

( PF4 #4 0HEHQGACD9EJR9BSE H9AGAEPTNE AFHKHTNKLI I PTNUL9JAQH( 9VI A:' W& H9AGA=SXI P.
&WAQ= H9AGAQ=HI JT9IP. &Y.W& H9AGHOAI AEP. &) 3W& H9AGH9AGHI AEP7

' NL TAI GLI GAZI JGQA=LI TAOMAVI KFJI @AGGAO FLKJOLI GFAZ[HBL ( 9VI A :' W& GAGHXI JGQA=LI .
&WAQ= AQ=HI JT I JGQA=LI . &Y4W& HOOAI JVO I JGQA=LI . &) 3W& I JGQHGL I JGQA=LI 7

! ."

! .2

,--,. 
E 
\] 3.8

'on 
)67 3.#
E 
'-' 

3."

3.2

o 
" :! 7 ; :#7

! ' Ŵ
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