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B#:(5 *-*7&$=*,0# (5 >#A5 &*(-0),+ 256 *7#A+0)((/ & ,#>-, 6 
>5,#8 6):#0#$5((/ *0#C9 7#,452, $8:+ 6>-@5(& 6);>),+*/ %#*7#:)4*="#8 

:&/$=(&*,8. D*(#0#8 .&1C :&/$=(#*,& 1 4&6(& *E54+ 0+4#2(+.,0) 
(74#>+*$#0&*,=, *&$=*="5 %#*7#:)4*,0#, 2-:&0(+.,0#, "#>-()$=(#-
7#2-,#05 %#*7#:)4*,0# ,) &(.). F&$& 4#60+,"- 0+4#2(+'#C :&/$=(#*,& 0 
4&6(+9 *-*7&$=*,0)9 >)8,= 6()'(& 4#62&A(#*,&. G$5 /"+>+ (5 2-$+ 2 .&$& & 
74+(.+7+ *-*7&$=(#%# 4#60+,"-, 0+(+"(5((/ *-7545'#" >&A $8:+(#8 & 
74+4#:#8, >&A 0+4#2(+.,0#> & 74+4#:(+>+ 5"#*+*,5>)>+ (5>+(-'5. 
H#0) >#A5 ;,+ ,&$="+ 74# 4&6(- %$+2+(- .+9 *-7545'(#*,5; ,) 4&6(& 
>#A$+0#*,& C9 0+4&@5((/. 

r]\sb]qakt 4#60+,#" $8:*="#C .+0&$&6).&C, #"4&> 7#6+,+0(+9 

abmsbaq, 7#4#:A-1 '+*5$=(& 6)%4#6+ ()0"#$+@(=#>- 74+4#:(#>- 

idhdm\lkun & 2&#*E54& 7$)(5,+ 6)%)$#>. J>&(+ 0 2&#*E54& 0+/0+$+*= 
abio_]q[k 6()'(+>+, ?# 7#')$+ 07$+0),+ () >#A$+0&*,= 6):#0#$5((/ 
vkoofl\ 0)A$+0+9 &(,545*&0 $8:+(+, *-*7&$=*,0) & :54A)0+. 

K#,-A(+; 74#>+*$#0+; 4#60+,#", 9)4)",54(+; :$/ LL *,#$&,,/, 
74+60&0 :# 6()'(+9 )(,4#7#%5((+9 7#4-@5(= & ,59(#%5((+9 ()0)(,)A5(= 
() #2’1",+ :#0"&$$/ &, /" ()*$&:#", :# 64#*,)((/ 4+6+"&0 0+(+"(5((/ 
():60+');(+9 *+,-).&; 4&6(#%# 9)4)",54-. 

< ->#0)9 75459&:(#C 5"#(#>&"+ 7#*+$+$#*= (54).&#()$=(5, ) 0 
:5/"+9 0+7):")9 0+*()A$+05 0+"#4+*,)((/ 74+4#:(+9 45*-4*&0 /" 
0&:(#0$80)(+9, ,)" & (50&:(#0$80)(+9. K4+ .=#>- ,5>7+ 074#0):A5((/ 
74+4#:##9#4#((+9 6)9#:&0 7#*,-7)$+*/ & 7#*,-7)8,=*/ ,5>7)> 



 10

0+"#4+*,)((/ 74+4#:(+9 45*-4*&0, ?# 74+60#:+,= :# 64#*,)((/ 
(5%),+0(#%# :+*2)$)(*- 0 74+4#:(+9 5"#*+*,5>)9. G(,4#7#%5(() 
:&/$=(&*,= *74+/$) 7545,0#45((8 2&#*E54+ - !"#$%&'"() – ')*,+(- 
2&#*E54+, 0 /"&; 74+4#:(& 5"#*+*,5>+ 7545,0#45(& $8:+(#8 0 ,59(#%5((& 
)2# 74+4#:(#-,59(#%5((& "#>7$5"*+ @$/9#> 74/>#%# )2# 
#7#*545:"#0)(#%# 07$+0- &(E#4>).&;(#-,59(&'(+9 6)*#2&0. 

M) >5A& ,+*/'#$&,= 0+(+"$# 4#6->&((/ 4#$& 5"#$#%&'(+9 6()(= & 
5"#$#%&'(#C #*0&,+ :$/ 7&:,4+>)((/ 4&0(#0)%+ 2&#*E54+, /") 7#4-@-1,=*/ 7&: 
07$+0#> )(,4#7#%5((#C :&/$=(#*,&. J .+9 7#6+.&; 0)A$+0#8 ()-"#0#-

,59(&'(#8 :+*.+7$&(#8, /") 0+6()')1 *7#*#2+ ,) 6)*#2+ :#*/%(5((/ 
5"#$#%&'(# 4#6->(#%# "#>74#>&*- >&A $8:+(#8 & 74+4#:#8, 1 
!"#$%"*%+%,-. – 4#6:&$ 5"#$#%&C, /"+; 0+0')1 :A545$) & >#A$+0+; 07$+0 
0+4#2(+'#C :&/$=(#*,& () :#0"&$$/. 

N *-')*(#>- *-*7&$=*,0& 4&6"# 64#*,)1 0)A$+0&*,= 4#$& ,59(#5"#$#%&C 
,) 5"#$#%&'(#C &(A5(54&C, /"& >)8,= () >5,& #.&(80),+ *,-7&(= @"#:+, 

6)0:)(+; :#0"&$$8 4&6(+>+ %)$-6/>+ 0+4#2(+.,0), 4#64#2$/,+ & 
0:#*"#()$80),+ &(A5(54(#-,59(&'(& 6)*#2+ 6)9+*,- ()0"#$+@(=#%# 
*545:#0+?), 4#60+0),+ #*(#0+ *,0#45((/ 6)>"(5(+9 ,) 2560&:9&:(+9 

,59(#$#%&'(+9 .+"$&0 & 0+4#2(+.,0 &6 >&(&>&6).&18 )2# ; 7#0(+> 

0+"$8'5((/> (5%),+0(#%# 07$+0- () :#0"&$$/. 

wi\s]kln -0)%- 0 7&:4-'(+"- “O59(#5"#$#%&/” 74+:&$5(# 
xbhb[odhkioky_ ,) )()$&6- 07$+0- #"45>(+9 %)$-65; 0+4#2(+.,0) () 
abl[\]kzaf *545:#0+?5 ,) 6)9#:)> 2#4#,=2+ 6& @"&:$+0+>+ 0+"+:)>+, 

i[kmbjk & ()"#7+'5((/> 0&:9#:&0. 

{|}~ 12&324+-$2 7#$/%)1 - E#4>-0)((& ,) 6)"4&7$5((& 6()(= & 0>&(= 
io\i\la\ *,4-",-4+ %$#2)$=(#C 5"#(#>&"+ &, 6#"45>), ().&#()$=(#%# 
^\ie\mbhiolb ,) 07$+0- ;#%# #"45>+9 %)$-65; () ()0"#$+@(1 74+4#:(5 
idhdm\lkud.  

�k[]bmbaag ()0')$=(#%# >),54&)$- 2)6-1,=*/ () 0+0'5((& ,)"+9 
mkiyke]_a, /" ”P&#$#%&/”, ”L&>&/”, “Q&6+")”, “R4-(,#6()0*,0#”, 

�I&:4#$#%&/”, “I5#$#%&/ 6 #*(#0)>+ %5#>#4E#$#%&C” ,) &(@+9.  

�\hjboklab :+*.+7$&() “O59(#5"#$#%&/” *,)(#0+,= E-(:)>5(, :$/ 
lkl`daag &(@+9 :+*.+7$&( 74#E5*&;(#-()-"#0#%# .+"$-, ?# 4#6%$/:)8,= 
�$8:*="+; E)",#4” (#9#4#(- 74).&, >#(&,#4+(% :#0"&$$/, (#4>-0)((/ 
baoh\e\^daa\^\ ()0)(,)A5((/ () ()0"#$+@(1 *545:#0+?5 ,) &(.), ) ,)"#A 

iedy_b]qakx :+*.+7$&(, /"& 4#60+0)8,= CC 7#$#A5((/ 0 >5A)9 74#5",(+9, 

odxa\]\^_`akx, "#(*,4-",#4*="+9, -74)0$&(*="+9 ,) &(@+9 4&@5(= ?#:# 
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cbe\s_^baag 4-;(-0)((8 2&#*E54+ (&(A5(54() 5"#$#%&/ )2# 5"#$#%&'() 
_avdadh_g, 5"#$#%&'(+; >5(5:A>5(,, 5"#$#%&'() 7#$&,+") ,#?#). 

�abaag, #,4+>)(& *,-:5(,)>+ #*0&,(=#-"0)$&E&").&;(#%# 4&0(/ 
�P)")$)04” *75.&)$=(#*,& 6.0401 “!"#$#%&/, #9#4#() ()0"#$+@(=#%# 

idhdm\lkub ,) 62)$)(*#0)(5 74+4#:#"#4+*,-0)((/” 6 “O59(#5"#$#%&C“, 

ad\sx_ma_ 7&: ')* 4#2#,+ 0+7-*"(+"&0 () 4&6(+9 7&:74+1>*,0)9, 

\h^ba_cby_gx ,) &(@+9 *,4-",-4)9 ().&#()$=(#%# %#*7#:)4*,0). 

K&:4-'(+" >&*,+,= 14 4#6:&$&0, - "#A(#>- 6 /"+9 ()05:5(# )()$&6 
>#A$+0#%# 07$+0- 0&:7#0&:(+9 %)$-65; 0+4#2(+.,0) () :#0"&$$/. S#A(+; 

4#6:&$ 6)054@-1,=*/ 6)7+,)((/>+ :$/ *)>#"#(,4#$8.  

M) :->"- )0,#4&0, .5 0+:)((/ :)1 >#A$+0&*,= *,-:5(,)> %$+2@5 
-*0&:#>+,+ (5#29&:(&*,= 5"#$#%&6).&C 0*&9 0+4#2(+'+9 74#.5*&0 & 
*74+/,+>5 4#6@+45((8  ()-"#0#-,59(&'(#%# *0&,#%$/:-. 

D*(#0#8 :$/ ()7+*)((/ 7&:4-'(+") 2-$+ "-4*+ $5".&;, 74#'+,)(& 
)0,#4)>+ - 2004-2007 44. *,-:5(,)> :54A)0(#%# )%4#5"#$#%&'(#%# 

-(&054*+,5,- (>. B+,#>+4) & M).&#()$=(#%# -(&054*+,5,- 2&#,59(#$#%&; & 
74+4#:#"#4+*,-0)((/ (>. S+C0). 

K&: ')* 4#2#,+ (): 7&:4-'(+"#> 2-$# 0+"#4+*,)(# >),54&)$+  

O. G. G"&>#0#C & <. <. L)*"&() (2000), I. D. P&$/0*="#%# (2004), <. H. N:#: 

(2007), T.I.H5$=(+") (2003), ) ,)"#A ().&#()$=(+9 :#7#0&:5;  eh\ *,)( 

()0"#$+@(=#%# 74+4#:(#%# *545:#0+?) - 2003 & 2004 44., *,),+*,+'(& 
:)(& H&(&*,54*,0) )%4)4(#C 7#$&,+"+ (www.minagro.gov.ua), H&(&*,54*,0) 
7)$+0) ,) 5(54%5,+"+ (www.mpe.gov.ua), H&(&*,54*,0) #9#4#(+ 

()0"#$+@(=#%# 74+4#:(#%# *545:#0+?) (www.menr.gov.ua), H&(&*,54*,0) 
,4)(*7#4,- & 60’/6"- (www.mintrans.gov.ua) ,) H&(&*,54*,0) 74#>+*$#0#C 
7#$&,+"+ (www.indastry.gov.ua).   



 12

!"#$%&. G0,#4+ ?+4# 0:/'(& 0*&> "#$5%)> & E)9&0./>, /"& >#4)$=(# 
& >),54&)$=(# *74+/$+ 6)054@5((8 4#2#,+ (): .+> 7&:4-'(+"#>. 

D*#2$+0# 0:/'(& *0#C> *&>’/> 6) ,547&((/ & 0+,4+>"-, 6) 4#6->&((/ & 
0*52&'(- 7&:,4+>"-, 0+/0$5(& 0 754&#: 7&:%#,#0"+ 4#2#,+ :# :4-"-. 

J) .&((& 6)-0)A5((/ & 7#2)A)((/ >+ ?+4# 0:/'(& 45.5(65(,)> – 

6)0&:-0)'- ")E5:4+ )%4#5"#$#%&C B+,#>+4*="#%# )%4#5"#$#%&'(#%# 

-(&054*+,5,-, 74#E5*#4-, :#",#4- *&$=*="#%#*7#:)4*="+9 ()-" 
D. Q.U>)%$&8; 74#E5*#4- ")E5:4+ 5"#$#%&C M).&#()$=(#%# -(&054*+,5,- 
„S+10#-H#%+$/(*=") )"):5>&/”, :#",#4- ,59(&'(+9 ()-", <. V.T)04+"-; 
6)0&:-0)'- ")E5:4+ ,59(#5"#$#%&C B+,#>+4*="#%# :54A)0(#%# 
,59(#$#%&'(#%# -(&054*+,5,-, :#",#4- ,59(&'(+9 ()-", 74#E5*#4-  
<. K. H)(#;$#0-. 

D"45>) 7#:/") 74#E5*#4- M).&#()$=(#%# -(&054*+,5,- )49&,5",-4+ 

& 2-:&0(+.,0) <. H. N:#: 6) &:5C ,) ():)(& >),54&)$+, 0+"#4+*,)((/ /"+9 
*-,,10# 62)%),+$# ()@ 7&:4-'(+". 
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ÒÅÕÍÎÑÔÅÐÀ 

²ñòîðè÷í³ àñïåêòè âèíèêíåííÿ òåõíîñôåðè.  
Ðåñóðñè òåõíîñôåðè. Çàãàëüí³ ïîíÿòòÿ  
ìàòåð³àëüíîãî âèðîáíèöòâà.  
Òåõíîãåíí³ çàáðóäíåííÿ òà ¿õ äæåðåëà.  
 

 
 
 

1.1. ²ñòîðè÷í³ àñïåêòè âèíèêíåííÿ òåõíîñôåðè 
 

! "#$%#& '&()* +, !)-'. "#/,%0$ %"'1% 23 (.$'4+#05. +, 6789##:.9 
7)/#%1+1 5, )+)79.2 % :.#0;)7.. <) 0"71$'# =-.+. $6 "7#>)0.% -.97,>.2 
7)/#%1+, 5,6 . =-.+. "#5#6.% )+)79.2 % +,%6#'1?+4#-8 "717#(+#-8 

0)7)(#%1@..  
A%,B,C540$, @# !"#$% "&'(')*+,% &#-.%, "71/1+#& $6#2 :8'# 7.=6) 

"#3#'#(,++$ 6'.-,58, '&(1+, ")7)B1', "71:'1=+# 3,5 -'+ 7#6.% 5#-8. 
D# 05,'# "71/1+#& 5,613 =-.+ 6'.-,58 +)%.(#-#, ,') ")7?. "7,'&(1, 

,%057,'#".5)61, "7#97,'1 :#7#54:8 =, 7)08701 57#"./+#9# '.08 (+, (8-68 
E. E. E#*0)C%,, 1998) . =-8?)+. :8'1 #0%#&%,51 +#%8 ('$ 0):) 
)6#'#9./+8 +.?8 – 0,%,+8. <) =-801'# 23 ".(+$5104  +, =,(+. ',"1, @# 
=%.'4+1'# ")7)(+., $6. = /,0#- ")7)5%#71'104 +, 7861. /#%)0 "&'(')*+,0 

&01021#'30 %.(:8',0$ +, "#/,568 ",')#'.58 . +#01', %B) 5)3+#9)++1* 

3,7,65)7 – %#+, :8', "#%’$=,+, = %16#7105,++$- 6,-’$+#2 0#6171 . 
%+857.?+4#%1(#%#& :#7#54:#&. F5,"1 5)3+#9)+)=8 =,%B(1 

08"7#%#(B8%,'104 /)79#%1-1 )6#'#9./+1-1 671=,-1, = $613 "#61 @# 
'&(05%# =+,3#(1'# %13#(1 ?'$3#- %.("#%.(+13 )6#'#9./+13 7)%#'&>.*.  

G, ?'$3, $61* "#01'&C 6#+;7#+5,>.& = :.#0;)7#&, "7)(61 08/,0+#2 
'&(1+1 %058"1'1 :'1=46# 1,5-3 -'+ 7#6.% 5#-8, 6#'1 %")7?) =,",'1'1 

%#9+1@). H7,651/+# = >4#9# -#-)+58 ?'$31 '&(1+1 . :.#0;)71 "#/,'1 

7#=3#(15104, "#/,'#0$ 23 "7#5105#$++$. I') +,*:.'4? 0855C%# %"'1% 
'&(1+1 +, (#%6.''$ "#/,% %.(/8%,5104 .= "#$%#& =)-')7#:05%, . 
5%,71++1>5%, (0.'4046#9#0"#(,7046#9# %17#:+1>5%,) % )"#38 9#'#>)+8 ! 

-,*B) 10000 7#6.% (# +.). <) 05,'# "#/,56#- +)")7)7%+13 ,+57#"#9)++13 
=-.+ 8 :.#0;)7. /)7)= 57,+0;#7-,>.& :.#9)#3.-./+13 >16'.% – $6 %)'16#9#, 
9)#'#9./+#9#, 5,6 . -,'#9#, :.#'#9./+#9#. 

J= "#$%#& 0.'4046#9#0"#(,7046#9# %17#:+1>5%, '&(05%# %1*?'# = 
/)79#%#2 )6#'#9./+#2 671=1, 7#=?171'# 0%#& )6#'#9./+8 +.?8 . 
"7#(#%B1'# 7#=7#05,510$ /10)'4+#, "#?17&&/104  "',+)5#& . 
%15.0+$&/1 :,9,54#3 -)?6,+>.% "717#(+#9# 0)7)(#%1@,. <)* "7#>)0 
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0855C%# ,651%.=8%,%0$ ".0'$ “7)%#'&>.2 -,?1+” 8 XVIII 05#'.55. . +,(=%1-

/,*+# =,9#0571%0$ % 0)7)(1+. KK 05#'.55$, "#058"#%# ")7)5%#71%?1 

:.#0;)78 +, !"#$%&'"(). 
!"#$%&'"() – >) 0868"+.054 ?58/+13 . "717#(+13 #:’C65.%, 

05%#7)+13 ,:# =-.+)+13 >.')0"7$-#%,+#& (.$'4+.05& '&(1+1. 

L)3+#0;)7, C 06',(#%#& /,051+#& :.#0;)71, $6, = /,0#- -#B) 
")7)5%#715104 8 +##0;)78, @# =, 5)#7.C& A. J. A)7+,(046#9# -,C 05,51 

#0+#%+#& -)5#& 08/,0+#9# 080".'405%,. M(+,6, +, 04#9#(+., 9#0"#(,7046, 
(.$'4+.054 '&(1+1 =8-#%1', ()97,(,>.& 5, %1/)7"8%,++$ "717#(+13 
7)0870.%, @# "71=%)'# (# 57,+0;#7-,>.2 0;#7-#%,+13 "7#5$9#- :,9,54#3 
-.'4*#+.% 7#6.% -,5)7.,'4+13 5, )+)79)51/+13 "#5#6.% +, "',+)5..  

M0#:'1%# ?%1(6# "#01'&C540$ %"'1% '&(05%, +, "717#(+. 
6#-"')601 8 =%’$=68 = 7#=%156#- 5)3+./+#2 . 5)3+#'#9./+#2 (.$'4+#05. 
'&(1+1 – >)* "7#>)0 +,=1%,&54 *"#$%+"$",%-. J+?1-1 0'#%,-1, 

*"#$%+"$", – >) +1+.?+.* )5," )%#'&>.2 :.#0;)71, #:8-#%')+1* 

5)3+#'#9./+#& (.$'4+.05& '&(1+1, +,0'.(6#- $6#2 C "#78?)++$ 
:.#51/+#9# 6789##:.98 7)/#%1+ . "717#(+#2 7.%+#%,91 )6#'#9./+13 0105)-. 

H#/,56#- 5)3+#9)+)=8 -#B+, %%,B,51 %.(67155$ '&(1+#& %#9+& $6 
(B)7)', )+)79.2. !,05#08%,++$ %#9+& =+,/+# 7#=?171'# )6#'#9./+8 +.?8 
'&(1+1 . =7#:1'# 22 8+.6,'4+#& .05#5#& +, "',+)5..  

I651%+) ")7)5%#7)++$ :.#0;)71 % 5)3+#0;)78 "#%’$=,+# = 
,651%.=,>.C& (.$'4+#05. '&(1+1 5, "#$%#& 5,613 ;,65#7.% +)9,51%+#9# 
%"'1%8 +, (#%6.''$, $6:  

1) 7#=%15#6 9.7+1/#-%1(#:8%+#2, -)5,'879.*+#2, 3.-./+#2 "7#-10'#-
%#05. 5#@#; 

2) .+5)+01;.6,>.$ 5, 3.-.=,>.$ 0.'4046#9# 9#0"#(,705%,;  
3) :873'1%1* 7#=%15#6 80.3 %1(.% 57,+0"#758;  
4) 7#=7#:6, +#%13 %1(.% #=:7#C++$ 5, #0%#C++$ 6#0-./+#9# 

"7#05#78; 
5) 5)"'#%, 5, ,5#-+, )+)79)516,;  
6) "#(,'4?1* 7#=%15#6 -,?1+#:8(8%,++$. 
A+,0'.(#6 5)3+#9)+)=8 6,5,057#;./+# =:.'4?1'#0$ =,:78(+)++$ %0.3 

6#-"#+)+5.% (#%6.''$ – ,5-#0;)7+#9# "#%.57$, %#(1, N78+5.% 5, 3,7/#%13 
"7#(865.%. O&(05%# %B) %57,51'# -#B'1%.054 %17#:'$51 "7#(86>.& 

"7#-10'#%#05., 0.'4046#9# 9#0"#(,705%,  . "7#(8651 3,7/8%,++$, +) 
=,%(,&/1 +)9,51%+#9# %"'1%8 +,  (#%6.''$. A16#7105,++$ 7)0870.% 
:.#0;)71 ('$ =,:)=")/)++$ "#%0$6()++13 "#57): "71=%#(154 (# 23 
%1/)7"8%,++$, =-.+1 "717#(+13 ',+(?,;5.%, =+16+)++$ :,9,54#3 %1(.% 
B1%13 #79,+.=-.% 5, =,:78(+)++$ (#%6.''$ %.(3#(,-1 (.$'4+#05. '&(1+1, 

#:0$91 $613 5,6#B 6,5,057#;./+# =7#05,&54.  
H7#-10'#%,, 0.'4046#9#0"#(,7046,, '.0#9#0"#(,7046,, 7)67),>.*+, 

5, .+?. %1(1 %17#:+1/#2 (.$'4+#05. 08"7#%#(B8&540$ +) 5.'461 

#()7B,++$- :,B,+13 7)=8'45,5.% ()6#+#-./+1- =7#05,++$-), ,') * 



 

 

15

"#01')++$- )6#'#9#-)6#+#-./+13 5, )6#'#9#-0#>.,'4+13 "7#:')-, 

%1+16+)++$ $613 %1=+,/1'# 671=#%8 ('$ 7#=%1568 080".'405%, )6#'#9./+8 
0158,>.& % :,9,54#3 7)9.#+,3 * +, =)-+.* 68'. =,9,'#-. 

P5,+ +,%6#'1?+4#9# "717#(+#9# 0)7)(#%1@, +,?#2 "',+)51 8  
XXI 05. "7#(#%B8C +)831'4+# "#9.7?8%,5104 %+,0'.(#6 @#7,=8 :.'4?#9# 
5)3+#9)++#9# %"'1%8. O&(1+, . :.#0;)7, %0) :.'4?) %57,/,&54 
0"7#-#B+.054 ,(,"58%,510$ (# ?%1(613 9'#:,'4+13 =-.+. M67.- 5#9#, 
=,9#057&C540$ ()-#97,;./+, "7#:')-,, "#%’$=,+, $6 .= =7#05,++$- 

/10)'4+#05. +,0)')++$, 5,6 . = #:-)B)+.05& "717#(+13 7)0870.% 5, 
B155C%#9# "7#05#78 +, !)-+.* 68'.. 

F6#'#9./+. ,60.#-1 Q,77. R#--#+)7, 05%)7(B8&54, @# 8 9'#:,'4+.* 

)6#0105)-., :.#0;)7., $6, C C(1+1- >.'1-, +.@# +) -#B) :851 %197,+# ,:# 
%57,/)+# . +) -#B) :851 #:’C65#- =,9,'4+#9# "#'."?)++$. S0), @# (#:85# 
= :.#0;)71, -,C :851 2* "#%)7+)+# – 0"',51 >4#9# “%)60)'$” +) -#B'1%# 
8+16+851, 7#="',5, -#B) :851 '1?) ")7)+)0)+, +, -,*:85+C, 5#:5# 
+,058"+1- "#6#'.++$-.  

E,0?5,:1 %"'1%8 080".'405%, +, "717#(8 =7#05,'1 5,6 ?%1(6#, @# 
'&(05%# "#058"#%# ")7)5%#71'#0$ 8 %1=+,/,'4+8 9)#'#9./+8 01'8 
0%.5#%#9# -,0?5,:8, $6, ()(,'. :.'4?) %"'1%,C +, "717#(+. "7#>)01 (=, 
A)7+,(0461-). F60"'8,58&/1 "717#(+. 7)08701, '&(05%# =+,/+#& -.7#& 

"#9.7?1'# 8-#%1 %',0+#2 B155C(.$'4+#05..  
H7# >) 0%.(/,54 %.(#-. >1;71 . ;,651. L,6, =, #05,++. 100 7#6.% 

'&(05%# :.'4?) +.B 8 1000 7,=.% =:.'4?1'# %16#7105,++$ )+)79)51/+13 
7)0870.%, , =, #05,++. 40 7#6.% – %(%./. =:.'4?1'104 #:0$91 0%.5#%#9# 
%17#:+1>5%, .+(8057.,'4+#2 . 0.'4046#9#0"#(,7046#2 "7#(86>.2. S 

7#=%1+)+13 67,2+,3 =,9,'4+1* #:0$9 5#%,7.% 5, "#0'89 =7#05,C %(%./. /)7)= 
6#B+. 15 7#6.%. A.("#%.(+# =:.'4?8C540$ . 6.'46.054 %.(3#(.% %17#:+1/#2 
(.$'4+#05., $6. =,:78(+&&54 ,5-#0;)78, %#(#*-1, N78+5. S 7#=7,38+68 +, 
6#B+#9# -)?6,+>$ .+(8057.,'4+# 7#=%1+)+13 67,2+, @#7./+# 
%1(#:8%,C540$ :'1=46# 30 5#++ "717#(+13 7)0870.%, = +13 '1?) 11-15% 

+,:17,C ;#7-1 "7#(8658, @# %16#7105#%8C540$ (0"#B1%,C540$), , 7)?5, 
"#57,"'$C 8 %.(3#(1. 

H7#5$9#- XX 05. = +,(7 !)-'. %1(#:85# 6#710+13 6#",'1+ :.'4?), 
+.B =, %0& .05#7.& '&(05%,, (# 5#9# B =+,/+8 /,051+8 017#%1+1 #()7B,+# 
=, #05,++.3 25-30 7#6.%. A1(#:8%,&/1 .= =)-+13 +,(7 @#7./+# "#+,(  

10 -'7( 5#++ 9.704613 "#7.(, '&(05%# 510$/,-1 0%)7('#%1+, ?,35, 7.=+13 
9.704613 %17#:#6 "#78?8C =)-+8 "#%)73+&, "#0',:'&C -.>+.054 %)73+4#2 
/,051+1 =)-+#2 6#71 5, +)%".=+,++# =-.+&C 22 %19'$( 6,7’C7,-1, 

5)716#+,-1, 9#7,-1 %.(%,'4+13 "#7.(, ?',6#+,6#"1/8%,/,-1 5, 
=%,'1@,-1. !,9,'4+, -,0, 7)/#%1+, $6, @#7./+# ")7)-.@8C540$ ".( 

%"'1%#- 9#0"#(,7046#2 (.$'4+#05. '&(1+1, 05,+#%154 :'1=46# 2·10
11

 5, @# 

")7)%1@8C 08-,7+. +,0'.(61 (.2 +, "#%)73+& 08?. %0.3 )6=#9)++13 
7)'4C;#85%#7&%,'4+13 01'.  
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S "7#>)0. 5)3+#'#9./+#2 (.$'4+#05. "#05.*+# =7#05,C =,:78(+)++$ 
:.#0;)71 %.(3#(,-1 %17#:+1/#2 (.$'4+#05.. L,6, @#7./+. %57,51 +,;51 ".( 

/,0 %1(#:8%,++$ 05,+#%'$54 :'1=46# 25 -'+ 5#++ +, 08?., 8 -'+ 5#++ % 
#6),+., 5, :'1=46# 17 -'+ 5#++ 22 +,(3#(154 (# ,5-#0;)71 8 %19'$(. ",7.% 
:)+=1+8 5, .+?13 %89')%#(+.%. H.(7,3#%,+#, @# =, 7.6 8 0%.5. 0",'&C540$ 
:'1=46# 9 -'7( 5#++ 8-#%+#9# ",'1%,1

, :'1=46# 70 69 +, #(1+ -2
 "#%)73+. 

"',+)51, , % 5,613 .+(8057.,'4+13 7,*#+,3, $6 T870461* ,:# U#+)>461*, 

+,(3#(B)++$ (%##6108 0.761 (#0$9,C 100 5/6-2
). D#7./+# 0%.5#%, 

"7#-10'#%.054 061(,C % 7./61 "#+,( 160 6-3
 =,:78(+)+13 05#6.%. 

U'$ .+5)+01;.6,>.2 0.'4046#9# 9#0"#(,705%, 8 N78+51 @#7./+# 
%+#01540$ :'1=46# 500 -'+ 5#++ -.+)7,'4+13 (#:71%, 4 -'+ 5#++ 

")051>1(.%, =+,/+, /,051+, $613 #0.(,C % N78+5,3 5, %1+#01540$ 
"#%)73+)%1-1 %#(,-1 % 7./61, #=)7,, -#7$ 5, #6),+1 . +,6#"1/8C540$ % 
?58/+13 %#(#03#%1@,3, $6. B1%'$54 %#(#& "7#-10'#%. >)+571. G, 
04#9#(+. % S67,2+. +,6#"1/)+# :'1=46# 11 510$/ 5#++ =,05,7.'13 
")051>1(.%. H7#:')-8 23 851'.=,>.2 (#0. +) %17.?)+#. Q,9,5# 03#%1@, () 
%#+1 =:)7.9,&540$, =+,3#($540$ % 6,5,057#;./+#-8 05,+..  

!, #05,++. 100 7#6.% '&(05%# %1+1@1'# -,*B) "#'#%1+8 '.0.% 
"',+)51. G, B,'4, %1+1@)++$ '.0.% "7#(#%B8C540$ +) 5.'461 % I=.2, 
I;71>. 5, H.%()++.* I-)71>., ,') * % S67,2+.. H71 >4#-8, % S67,2+. 
'.0#%6715. 5)715#7.2 05,+#%'$54 :'1=46# 16% "7#51 +,86#%# 
7)6#-)+(#%,+13 30-36 %.(0#56.%.  

D#7./+# % 0%.5. :'1=46# 6 -'+ 9, 0.'4046#9#0"#(,704613 89.(4 
")7)5%#7&&540$ +, "805)'., ".( /,0 0.'4046#9#0"#(,704613 7#:.5 
7#="8?8C540$ . %1%.57&C540$ "#+,( 3 510. 6-3

 N78+58. 
!7#05,++$ %161(.% %89')610'#9# 9,=8 /)7)= 0",'&%,++$ 7.=+13 %1(.% 

",'1%, #:’C65,-1 9#0"#(,7046#2 (.$'4+#05. -#B) "71=%)051 +, "#/,568 
KKJ 05#'.55$ (# ".(%1@)++$ 0)7)(+4#7./+#2 5)-")7,5871 +, 1,5-2

#P, @#  8 
0%#& /)798 -#B) "71=%)051 (# 5,+)++$ '4#(#%16.%, ".(%1@)++$ 7.%+$ 
P%.5#%#9# #6),+8 5, (# =7#05,++$ "'#@. "805)'4 5#@#. 

V58/+# 05%#7)+.  7,(.#,651%+. 7)/#%1+1, %1"7#:8%,++$ $()7+#2 
=:7#2, ,%,7.2 +, IFP "71=%)'1 (# =+,/+#9# ".(01')++$ 7,(.,>.*+#9# ;#+8 
"',+)51. H.( /,0 ,%,7.* ,5#-+13 7),65#7.%, 7#=9)7-)51=,>.2 03#%1@ 

7,(.#,651%+13 %.(3#(.% 7,(.,>.*+1* :78( "#?17&C540$ +, ()0$561 * 0#5+. 
6.'#-)57.%, , %+,0'.(#6 %1:83.% $()7+#2 =:7#2 – +, %0.* "',+)5.. 

A,B6# ")7)#>.+151 57,9./+. +,0'.(61 W#7+#:1'4046#2 6,5,057#;1, 

@# 05,', ('$ S67,2+1 ;,5,'4+1- ;,65#7#-, $61* 0"71/1+1% =,97#=8 
=(#7#%’& +,>.2. 

U)0$51'.55$-1 % S67,2+. "7.#715)5+1-1 :8'1 5,6. 7)0870+#-.056. 5, 
)+)79#C-+. 9,'8=., $6 9.7+1/#--)5,'879.*+,, )+)79)51/+,, +,;5#3.-./+,. 

                                           
1 S 0%.5. =, (#:8 0",'&C540$ 05.'461 B ",'1%, #79,+./+#9# "#3#(B)++$, 06.'461 "717#(, =(,5+, 
01+5)=8%,51 =, 1000 7#6.%. 
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U# 5#9# B, ".("71C-05%, 7#6,-1 +) -#()7+.=8%,'10$, %17#:+1/. "7#>)01 

=,05,7.'1. E#7,'4+# 5, ;.=1/+# =+#?)+. ".("71C-05%, 05,&54 "#58B+1-1 

(B)7)',-1 =,:78(+)++$ (#%6.''$ * 05,+#%'$54 +):)=")68 ('$ +,0)')++$. 
P)7)( "7#-10'#%13 ".("71C-05% +,*:.'4?) =,:78(+&&54 (#%6.''$ 

9.7+1/#--)5,'879.*+.. G,*:.'4?#2 ?6#(1 >. ".("71C-05%, =,%(,&54 
!'4*1#5,'6% 702"8,'4*, 0"71/1+&&/1 "#$%8 610'#5+13 (#@.%, , 5,6#B 

."6"(9,-6 #"2%#206 /)7)= 85%#7)++$ 6,7’C7.%, %.(%,'.%, 
?',-#+,6#"1/8%,/.% 5#@# (1 9, -)5,'879.*+13 ?',-.% 8 %.(%,',3 

=,:78(+&C :'1=46# 5 9, 080.(+.3 =)-)'4, %1(.'$&/1 % ,5-#0;)78 "1', 
0.7/105. 5, .+?. 9,=1). M67.- 5#9#, %.(:8%,C540$ 01'4+) 1"!('4" 
.07#%:,",,5 +,%6#'1?+4#9# 0)7)(#%1@,. A)'16#2 ?6#(1 (#%6.''& 

=,%(,&54 5,6#B  9.7+1/#-%1(#:8%+. ".("71C-05%, S67,2+1.  

!, %10+#%6,-1 “G,>.#+,'4+#2 (#"#%.(. "7# 05,+ +,%6#'1?+4#9# 
"717#(+#9# 0)7)(#%1@, % S67,2+. 8 2004 7#>.” 0)7)( 10 +,*:.'4?13 
=,:78(+&%,/.% (#%6.''$ S67,2+1 ?.054 – -)5,'879.*+. 6#-:.+,51 

(!,"#7.B05,'4, R71%#7.B05,'4, I=#%05,'4, I'/)%0461* ER, U+."7#%0461* 

ER .-. U=)7B1+046#9#, EER .-. J''./,), 3 ! LFP (Q87?51+046, LFP, 

R71%#7.=46, LFP, P5,7#:)?)%046, LFP) . ".("71C-05%# 3.-./+#2 
"7#-10'#%#05. (O101/,+046, 0#(,). P)7)( ")7?13 100 +,*:.'4?13 
=,:78(+&%,/.% (#%6.''$ S67,2+1, 25 – >) ".("71C-05%, 6#-8+,'4+#9# 
9#0"#(,705%, (%#(#6,+,'1 . 0-.55C=%,'1@,), 21 – LFP . LF<, 17 – 

".("71C-05%, 3.-./+#2 "7#-10'#%#05., 10 – ".("71C-05%, -)5,'879.*+#2 
"7#-10'#%#05., 7)?5, – ".("71C-05%, :8(.%)'4+13 -,5)7.,'.%, +,;5#- . 
9,=#")7)7#:+#2 "7#-10'#%#05., -,?1+#:8(8%,++$. X#(+, IFP (# ")7?#2 
0#5+. +) "#57,"1',. 

������ 8 7,=. %16#7105,++$ -,'#%.(3#(+13 5, +,(08/,0+13 
������������������� 5)3+#'#9.*2

 6.'46.054 017#%1++13 7)0870.%, %157,/)+13 
�� %17#:+1>5%# "7#(86>.2 (=#67)-,, %#(1 5, #79,+./+#9# ",'1%,), :8() 
������ ")7)%1@8%,51 6.'46.054 6.+>)%13 "7#(865.% %17#:+1>5%,. S 

���������� "7#-10'#%#05., )+)79)51>., 3.-./+.* "7#-10'#%#05., -)5,'879.2, 
�� ������������, :8(.%+1>5%. %1+16,&54 %.(3#(1, #:’C-1 . -,0, $613 8 0%.5. 
¡������� =7#05,C. Y#'#%+#& +):)=")6#& >13 %.(3#(.%, $6. +,=1%,&54 
¢£¤¥¦§£¥¥¨©¨, C 5), @# #0+#%+, -,0, 23 +) ")7)7#:'$C540$ . +) -#B) :851 

¡���������� +, 513 ".("71C-05%,3, () %#+1 85%#7&&540$3
. A 5,:'1>. 1.1 

�������� (,+. 5)3+#9)++#9# %"'1%8 7.=+13 9,'8=)* "7#-10'#%#05. +, 
¡�������-9#0"#(,7046. 7)9.#+1 S67,2+1 +,"716.+>. XX 05.  

                                           
2 T)0870#=:)7.9,'4+1-1 +,=1%,&54 5)3+#'#9.2, % $613 5)3+#'#9./+1* "7#>)0 =,:)=")/8C540$ =, 
-.+.-,'4+13 %157,5 -,5)7.,'.%, )+)79.2 5, ;.+,+0.%, =,(,+#2 $6#05. "7#(86>.2 5, "7#(8651%+#05. 
"7,>.. 
3 H)7);7,=#%8&/1 %10'.% G.'40, Q#7, -#B+, 05%)7(B8%,51, @# ('$ '&(05%, %.(3#(1 C 
:.'4?#& +):)=")6#&, +.B ,5#-+, :#-:,. 
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L,:'1>$ 1.1 

 !"#$%+"$$./ 012.0 $) 1(.(%3$%-+%&1%3)(&456  

("+6%$. 75()8$. 
ª«¬­®¯°±°°² 
³­®°´µ¶ 

·­¸­¹¯°¹-
º¹»¼¹¯«­»½¾µ 7)9.#+1 

¿
À ’

C-
 ?
6.
('
1%
13

 

ÁÃ
ÄÅ
ÈÉ
Ê ,

 @
# 

ÊË
ÍÎ
ÏÑ
ÒÉ

 %
 

ËÓ
Ô
ÅÕ
Ö
ÃÁ
× ,

 5
/9
, 

Ø¬’C- 
»¾¸¯«°°² 
Ù«¬­®¯°±°¸Ú 
»´µÛ°¸Ú %#( 8 
¶¹¯°µ #:’C651, 

Ü3
/9, 

Ý
ÎÊ
ÃÁ
ËÒ
ÞÊ
ÉÔ
É  

ÍÅ
ÀÁ
ÉÈ
ËÔ
É ,

 

ßà

/9
, 

áÃ
ÕÓ
É â
ÉÍ
ËÔ
É ,

 

ßà

/9
, 

ãÅ
äÅ
ÁË
ÊÎ

  

åÁ
×Ê
ÓÉ

, 
%

 

æ
ÅÁ
×Ñ
ÃÊ
Î   

åÁ
×Ê
ÓÉ

, 
%

 

çÊ
ÓÃ
àÁ
ËÒ
ÞÊ
ÉÏ

 

áÅ
ßË
äÊ
É ß

 

ª«Úµ¯°± H#'.00$ èéèê ëéè ëìí îéë ïðéè îî ñéðí
ò¾­«ó°»½¾µ R,7",51 èéìô êéè ëîô ôéï ëêéñ ëî îéëì
·¹¯µõõ² èéèô ëéê ìðí îéï ðêéè ëì ñéìí
ö¸ó¶»½¾± H71(+."7#%’$ èéèð îéñ ìññ îéè îìéð ïî ñéìñ
÷µ¶¹¬±­±ø°± 
·­¸¯°µ¼­¹¶’$ 

èéèê íéë ìîè ñéî ðëéð ìê ñéìï

·­¹Ü¸»õ¹¶± 
·­¸¯°µ¼­¹¶’$ 

èéîð ìèñéð ìëì ïéî ôèéñ ôì ìëéì

ù¹°¬«» èéèô ëñéñ ìîî ïéô îêéï ðî íéôï
·­¸Û¹­°¹Ü¹­’$ èéèî ìôéð ìëñ ñéð ðôéí ìî ñéëî
ö­¸Ü èéìê íéí ìëï ìðéê ñîéì ëê ðéïí

ú������ ()$613 ".("71C-05% =, :,9,5# 7#6.% 85%#71'10$ 9#71 = 
����������� %.(3#(.%, $6. 7,+.?) +) =+1@8%,'1. L,6. 068"/)++$ .+#(. 
������û�� 1";,')",,-6- #':'4-<06-. Z6@# 06',( %.(3#(.% (,C =-#98 23 
��ü������������ +, 5#-8 0,-#-8 %17#:+1>5%., () %#+1 85%#71'10$, 5# 
���������û�� “%17#:+1/1* 7)>16'.+9”, "#?17)+1*, =#67)-,, 8 /#7+.* 

���������ý. 
L,61- /1+#-, -#B+, =7#:151 %10+#%#6, @# '&(1+, (,%+# B1%) +) % 

“"717#(+#-8”, , % ,+57#"#9)++#-=-.+)+#-8 0)7)(#%1@., 57,+0;#7-
-#%,+#-8 ".( %"'1%#- 0%#C2 B (.$'4+#05., 5#:5# % !"#$%&'"(*.  

�þÿþ �1����� �1�����1��
4  

Ï�	�
��	
	 �������
	 +,=1%,&54 6#-"#+)+51 "717#(1, $6. +, 
>���� 7.%+. 7#=%1568 "7#(8651%+13 01' %16#7105#%8&540$ ,:# -#B854 
���� %16#7105,+. $6 =,0.: %17#:+1>5%, /1 "7)(-)5 %16#7105,++$. 
ú��������� 7)0870,-1 -#B854 :851 #:’C651 i $%1@,, @# "7$-# /1 

                                           
4 H.(7#=(.' ".(9#5#%')+# =, -,5)7.,',-1:  

1.L)3+#)6#'#9.$ : +,%/. "#0.:. /  [S(#( A.E., L7#;.-#%1/ A.A., A#'#?6.+, M.P., 

L7#;1-/86 M.E.]. – R. : RGSQI, 2007. – 195 0.;  
2. G,>.#+,'4+. (#"#%.(. S67,2+1 "7# 05,+ +,%6#'1?+4#9# "717#(+#9# 0)7)(#%1@, 8 2003 . 
2004 77. 
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�¡������ü����� %16#7105#%8&540$ ('$ 05%#7)++$ -,5)7.,'4+13 :',9 
���¡������� 5, ".(571-61 8-#% .0+8%,++$ '&(05%,. A16#7105,++$ 
¡�������� 7)0870.% -,C 5)+()+>.& (# "#05.*+#9# 7#=?17)++$ . =-.+1 

¡���������� – (# >4#9# 0"#+86,C $6 +,86#%#-5)3+./+1* "7#97)0, 5,6 . 
��������= /10)'4+#05. +,0)')++$ !)-'.. A)'1/)=+. #:0$91 %16#7105,++$ 
�û������ "717#(+13 7)0870.% +,(=%1/,*+# =,9#0571'1 "7#:')-1 23 
��>���������� %16#7105,++$ . #3#7#+1. 

M������ %1(1 "717#(+13 7)0870.% -#B+, 6',01;.68%,51 +, #0+#%. 23 
§£¥£)¨�� – +, +*$"(,-.$* 5, /*%-%0*1$* (7#0'1++1* 5, 5%,71++1* 0%.5), 
2�������, 3%4$* 5, 5-*+,!61$*.  

!� 0"#0#:#- %16#7105,++$ 8 -,5)7.,'4+#-8 %17#:+1>5%. (8 
¡������������, 0.'4046#-8 9#0"#(,705%. 5#@#) "717#(+. 7)08701  7#="#-
���=û�� +,: 

�) 3*4$%3-73,$* (:.#'#9./+., =)-)'4+., %#(+. 5, .+.) 5, $"3*4$%3-
�-���� (-.+)7,'4+. – ".(=)-+. 6#710+. 6#",'1+1); 

�) 361"(8$*, 8 5#-8 /10'. %.(+#%'&%,+. (:.#'#9./+., =)-)'4+., +,;5,, 
ü��’$+) %89.''$) 5, 8(,5!61$% $"361"(8$* (0#+$/+, )+)79.$, )+)79.$ 
¡��¡����� 5, %.("'1%.%, %+857.?+C 5)"'# !)-'., )+)79.$ %#(1 5, %.578); 

�) 2,+*$73,$* (6,-’$+) %89.''$, -#B) :851 =,-.+)+) % :,9,54#3 
��¡��ü�� +,;5#& ,:# 9,=#-) 5, $"2,+*$73,$* (%#(,, 610)+4, %89')610'1* 

��� 5#@#). 
L�ü�� /1+#-, ("&)(&6 ! >) -,5)7.,'1, "#5#61 7)/#%1+1, )+)79.2 5, 

��.����>�ý, $6. 85%#7&&54 %3.(+. ',+61 "717#(+13 5, 9#0"#(,704613 

>�ü���, C 23 +)#:3.(+1-1 6#-"#+)+5,-1, , %.(5,6 +#0.$-1 ;8+6>.2 
ü���������. T)08701 -,&54 6.'46.0+8 3,7,65)7105168, $68 -#B+, 
��������� (-,0,, #:0$9, @.'4+.054, 6#+>)+57,>.$, .+5)+01%+.054, 
¡���"�����, %,75.054). H71 =-.+,3 8 /,0. 7)08701 ".("#7$(6#%8&540$ 
.�������������� =,6#+#- =:)7)B)++$ 7)/#%1+1 5, )+)79.2. 

3 "5%-%0*1$%9 !%156 2%() 7)08701 6',01;.68&54 +,: 
� ("&9(&. :6%&'"(., $6. C %.(+#%'&%,+1-1 ., $6 "7,%1'#, 

�����¡���� 7)0870,-1 7)/#%1+1, )+)79.2, .+;#7-,>.2 . =+,3#($540$ ".( 

ü�������� B1%13 #79,+.=-.%; 
� ("&9(&. *"#$%&'"(., (# $613 %3#(154 /,051+, %.(+#%'&%,+13 

�������� :.#0;)71, @# =+,3#($540$ ".( 6#+57#')- '&(1+1 (%16#7105,++$ 
>�� 7)0870.% "71=%#(154 (# %1'8/)++$ 23 = :.#51/+#9# 6789##:.98) 5, 
�����¡�� +)%.(+#%'&%,+. 7)08701, @# %1(#:8%,&540$ ")7)%,B+# = +,(7 . 
=ü� =+,3#($540$ "#=, 6#+57#')- :.#51 :.#0;)71.  

ú�� /,0 %16#7105,++$ 7)0870.% =,05#0#%8&54 5)7-.+ 

��¨�¦�¦© �¢# �¢$, @# 3,7,65)71=8C #:0$9 7)0870.%, $6. %16#7105#%8&540$ 
������.���û, . !#-#':'6*21&*219 4-#'7,-=140, 5#:5# 0".%%.(+#?)++$ 
��" 5)3+./+#& 5, :.#51/+#& )+)79)516#&. 
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%&'&%& (�
�*+�, ������	

ú�� çåìåëüíèìè ðåñóðñàìè 0'.( 7#=8-.51 =)-'., $6. 
��ü��������û���=, ,:# -#B854 :851 %16#7105,+. 8 7.=+13 9,'8=$3 
��������� 9#0"#(,705%, (0.'4046#-8 9#0"#(,705%., "7#-10'#%#05., 
��ü���>�ý 5#@#). L)715#7.,'4+1* ,0")65 =)-)'4+13 7)0870.% 
����ü������/���= =)-)'4+1- ;#+(#-, 5#:5# 6,5)9#7.$-1 =)-)'4 
���¡������ (# 23 >.'4#%#9# %16#7105,++$ (=)-'. 0.'4046#9#0"#(,7046#9# 

¡���������=; =)-'. +,0)')+13 "8+65.%; =)-'. ".("71C-05% "7#-10'#%#05., 
�����¡����, =%'$=68 5#@#), $6. ")7):8%,&54 8 %',0+#05. %.("#%.(+13 
������ü�� =)-'. . =)-')6#71058%,/.% +, 5)715#7.2 ")%+#2 67,2+1. U'$ 
ü�"��ý 6,5)9#7.2 =)-)'4+13 7)0870.% %05,+#%')+# %.("#%.(+1* "7,%#%1* 

��"��, $61* -,C =,:)=")/8%,51 );)651%+) . 7,>.#+,'4+) 23 %16#7105,++$. 
L�/û /1 .+?#& -.7#& ".( %"'1%#- %17#:+1/#2 (.$'4+#05. '&(1+1 

����������= %0$ 5)715#7.$ "',+)51, ,') @.'4+.054 7#=-.@)++$ #:'C65.% . 
������������ "#5#6.% 5)3+#0;)71 (8B) 7.=+, % 7.=+13 7)9.#+,3. A#+, 
�����ü� (# 7#="#(.'8 @.'4+#05. +,0)')++$ +, "',+)5.. 

!����� = (,+1-1 ,)7#6#0-./+13 =+.-,+4 "'#@, "',+)5,7+#9# 
��������, $6, +) #3#"')+, 9#0"#(,7046#& (.$'4+.05&, 05,+#%154 
¡�������� 30-35% (5,:'. 1.2). E#B+, 05%)7(B8%,51, @# +,0'.(6#- 

����������� C "#78?)++$ "717#(+13 )6#0105)- +, =+,/+.* 5)715#7.2 
�������� – %)'16, 6.'46.054 “(.7#6” 8 =)')+#-8 "#671%. "',+)51 :.'4? 

�����¡����, +.B “#=#+#%. (.71”. 

L����>= 1.2  

;0456 ,"-"24, =5) $" %#%12"$) +%&1%3)(&45%> 36=24$6&*> 
ö¹°´¸°±°´¸ ª« 6715)7.C- G,nn,h (1994) ª« (,+1-1 =+.-,+4 .= 

¾¹»Ü¹»®
[¶­¹¼«  ìîéð îéô
IÙµ²  ñïéî ëëéê
I7­¸¾«  ñíéê ëôéè
·µ¶°µÛ°« I-)716,  îðéï ïñéè
·µ¶¯±°°« I-)716,  ðëéî ëèéê
I¶»´­«õµ²  ðëéï ëôéì
ò¶±»½ 083#(.'*  îðéè ëí8ï

9 Q)= I+5,7651(1 5, .+?13 '4#($+13 . 06)'4+13 "#%)73#+4. 
 

:"(6!%(*,-.$* ("&)(&6. A16#7105,+. 5, "71(,5+. ('$ 
9#0"#(,7046#9# #0%#C++$ =)-'. 05,+#%'$54 :'1=46# 60 -'+ 6-2

, "715#-8, 
@# %0$ "'#@, 08?. 05,+#%154 149 -'+ 6-2

 (5,:'. 1.3).  
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L,:'1>$ 1.3 

?)$3@)'*$%-+%&1%3)(&45) &*(95*9() ,"-"24 9&4%+% &06*9 
ö«´±º¹­µ² =)-)'4 Eõ° 6-2

 :

Pµõ½»½¾¹º¹»¼¹¯«­»½¾µ 89.(($, 8 5#-8 /10'.:  ïëìí ëìéð
­µõõ²  ìîìí ìèéë

÷µ»¸ 5, /,9,7+161  ñîîè ïèéî
G±õµ»¹¶µ 7#0'1++. ',+(?,;51  ììïë ôéð
·µ¯ %#(#& 5, :#'#5,-1  ìèïè ðéê
·µ¯ 0"#78(,-1, ?'$3,-1 5#@#  êíè ðéð
·®»´±õµ   ëëôè ìîéë
J°<µ   ìôëè ììéð

A»½¹º¹  ìñêèè ìèèéè

?����� 057865871 =)-)'4+#9# ;#+(8 "',+)51 "#6,=8C, @# ".( 

¡�=��� 6#+57#')- '&(1+1 =+,3#(1540$ -,*B) 50 -'+ 6-2
 =)-+#2 

¡������� (28,2%). G, (8-68 )6#'#9.%, >$ "'#@, %B) ")7)%1@8C 
���������� "#6,=+161 ('$ 9#0"#(,7046#9# %16#7105,++$. 

@�����ü����¡������ü� (.$'4+.054 '&(1+1 "71=%)', (# %57,51 

������� =)-)'4+13 7)0870.% /)7)=: 
B )7#=.*+. "7#>)01, @# "#(.'$&540$ +, 571 978"1 – %#(+8, %.57#%8 
�� ,97#5)3+./+8; 
B =+1B)++$ 7#(&/#05. N78+5.% %+,0'.(#6 "#78?)++$ ,97#5)3+.61; 

B ".(5#"')++$ . %5#71++) =,0#')++$ N78+5.% $6 +,0'.(#6 
��������"���� =7#?)++$ 5, +)6#+57#'4#%,+#9# "#(,%,++$ %#(1; 

B -)3,+./+, ()97,(,>.$ N78+58 (")7)8@.'4+)++$, "#78?)++$ 
����ü���� #7+#9# ?,78, =-.?8%,++$ *#9# = ".(051'6#%#& "#7#(#& 

��C�); 

B 3.-./+) . 7,(.,>.*+) =,:78(+)++$ N78+58. 
D�"������ ;,65#7,-1 @#(# "7#$%8 ()97,(,>.2 =)-)'4 C 

F1";,')",," '!%21"(",,5”, $6) "#%’$=,+) = (.$'4+.05& '&(1+1 5, =-.+,-1 

ü������. Q.'4?, /,051+, "'#@ 08/,0+13 "805)'4 -,C ,+57#"#9)++) 
¡����"���=. A.( ()97,(,>.2 %B) "#057,B(,'# 70% "#08?'1%13 N78+5.% 
¡������ (3,6 -'7( 9,) – 5)715#7.$, $6, =, "'#@)& %571/. ")7)%1@8C 
H���¡����ü�� 6#+51+)+5. V%1(6.054 #"805)')++$ 8 0%.5. (#0$9',  
K�NO -'+ 9,/7.6. R7.- 5#9#, @#7./+# 20 -'+ 9, =)-)'4 %57,/,&54 
¡����ü�������� %+,0'.(#6 )7#=.2 5, +,058"8 ".06.%. G, 04#9#(+. "7,651/+# 
���� =)-)'4+1* ;#+( 0%.58 ()97,(#%,+# =, 7.=+1- 058")+)-: 0',:6, 
�������>�= ! 60% "'#@, "#-.7+, ! 30%, 01'4+, ! 10%. P',:6, ()97,(,>.$ 
¡��������� (# =+1B)++$ 7#(&/#05. +, 10%, "#-.7+, – +, 10-50%, 01'4+, –
¡���� 50 %.(0#56.%.  

Q���� <5(,9$6. !, (,+1-1 U)7B,%+#9# =)-)'4+#9# 6,(,0578, 
�������� "'#@, =)-)'4 S67,2+1 05,+#%154 60,4 -'+ 9, (0,4% "'#@. 
��������� 083#(#'8). I+,'.= 057865871 =)-)'4+#9# ;#+(8 "#6,=8C  
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R710. 1.1), @# 05,+#- +, "#/,5#6 2006 7#68 -,*B) 571 /%)75. (71,0%) 

�������=�� 0.'4046#9#0"#(,7046. =)-'., 9#'#%+1- /1+#- 0.'4046#-
���¡������ü� 89.(($, $61-1 =,*+$5# -,*B) 69,0% 5)715#7.2 S67,2+1 (8 5. /. 
����= – 54,8%, :,9,5#7./+. +,0,(B)++$ ! 1,6%, 0.+#B,5. . ",0#%1@, – 

NSTUVWX O.01 5, '.0#%6715. "'#@. 05,+#%'$54 -,*B) 17% =,9,'4+#2 "'#@. 
ü��ý��, ".( =,:8(#%,-1 =+,3#(1540$ 4,1%. E,*B) 4% 5)715#7.2 S67,2+1 

�ü���� %#(#&, 1,5% "'#@. =,*+$5# :#'#5,-1 5, %.(67151-1 =,:#'#/)+1-1 

����=��. J+?. =)-'. ($71, ".061, =08%1, 7,(.#,651%+# =,:78(+)+. 5#@#) 
�����û�� 2,1% =,9,'4+#2 "'#@.. T#=7,38+61 S67,2+046#9# >)+578 
�����"����� !)-'. . 7)0870.% 0%.(/,54, @# % S67,2+. =)-)'4+. 7)08701 

������ü����¡������ü��� "71=+,/)++$ =,*-,&54 "#+,( 80% 5)715#7.2. 

Y��. 1.1. !)-)'4+1* ;#+( S67,2+1 05,+#- +, 1 0./+$ 2006 7#68 

�� 08/,0+#-8 )5,". +,(=%1/,*+# =,9#057&&540$ )6#'#9./+. ,0")651 

�����ü����������= % S67,2+.. Q.'4?.054 )6#'#9./+13 +)9,7,=(.%, 
¡��’$=,+13 .= %16#7105,++$- =)-)'4+13 7)0870.%, -,&54 "717#(+#-
���������� #0+#%8, #(+,6 23 ,651%.=,>.$ =8-#%')+, +) 05.'461 >16'./+.05& 

¡�������� $%1@, 06.'461 ,+57#"#9)++1- %"'1%#-, 5#/+.?) –  +,0'.(6,-1 

�������"������ 9#0"#(,7&%,++$, #7.C+5#%,+#9# +) +, ")70")651%8, , +, 
���������� %.((,/8. P)7)( #0+#%+13 +)0"71$5'1%13 ;,65#7.%, @# 
¡������û���= +, 6.'46.0+#-8 5, $6.0+#-8 :#>. =)-)'4+13 7)0870.%, C 
������� =,:78(+)++$ N78+5.% 5, )7#=.*+. "7#>)01 (%#(+., %.57#%., 
������������), $6. "#'$9,&54 8 78*+8%,++. N78+5#%#9# "#671%8 
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������ü����¡������ü��� -,?1+,-1, ")7)-.@)++. 5, ")7)517,++. 5%)7(13 
�������ü N78+58 ".( (.C& %#(1, %.578 ,:# ".( /,0 #:7#:.568 N78+58.  

P5,+#- +, 01.01.2006 7. % S67,2+. -,*B) 58% 0.'4046#9#0"#(,7-

04613 89.(4 05,+#%1'1 )7#(#%,+. =)-'., 8 5#-8 /10'. 10,6 -'+ 9, 7.''. 
(31,6%), D#7./+# %+,0'.(#6 )7#=.2 %57,/,C540$ :'1=46# 11 -'+ 5#++ 

98-808, 0,5 -'+ 5#++ ,=#58, 0,4 -'+ 5#++ ;#0;#78 5, 0,7 -'+ 5#++ 6,'.&, , 
6.'46.054 )7#(#%,+13 =)-)'4 =:.'4?8C540$ +, 80-90 510. 9)65,7.%. 

U7891* =, "#?17)++$- (".0'$ )7#=.2) ,+57#"#9)++1* %"'1% +, 
=)-)'4+. 7)08701 % S67,2+. – .+5)+01%+) =,:78(+)++$ N78+5.%. M0+#%+1-1 

"71/1+,-1 >4#9# $%1@,, $6) ".('$9,C "#05.*+#-8 "#'4#%#-8 . 
',:#7,5#7+#-8 6#+57#'&, -#B+, %%,B,51 +,6#"1/)++$ 8 N78+5#%#-8 
"#671%. =,'1?6.% =,0#:.% =,31058 7#0'1+ (")051>1(.%), -.+)7,'4+13 
(#:71% 5, %,B613 -)5,'.%. G, "7,651>. #(+1- = #0+#%+13 )6#'#9./+13 
"#6,=+16.% "#9.7?)++$ $6#05. N78+5.% C +,97#-,(B)++$ 7.=+#-,+.5+13 
%,B613 -)5,'.%, @# "#57,"'$&54 8 N78+5 = -.+)7,'4+1-1 (#:71%,-1, = 
"#%.57$ ,:# /)7)= ".(=)-+. %#(1 ((#0154 =9,(,51, @# % #(+.* '1?) 
%89.'4+.* =#'. -.051540$ (# 70 3.-./+13 )')-)+5.%, 0)7)( $613 =+,/+, 
6.'46.054 -#B) :851 %.(+)0)+, (# 978"1 %,B613 -)5,'.%). H71 >4#-8 +, 
/.'4+. "#=1>.2 %13#($54 +,%.54 +) 6.'46.0+. "#6,=+161 +,6#"1/)++$ 8 
N78+5,3 %,B613 -)5,'.%, , 23+$ 5#601/+.054. R.'46.0+1-1 6715)7.$-1 

(#"8051-#9# %-.058 %,B613 -)5,'.% 8 N78+5,3 C 97,+1/+#-(#"8051-. 
6#+>)+57,>.2 (YUR), , =, 23 %.(085+#05. (YUR %05,+#%')+# +) ('$ 80.3 
%,B613 -)5,'.%) %16#7105#%8&54 #0#:'1%. "#6,=+161 – 6',761, $6. 
"#6,=8&54 0)7)(+.* %-.05 3.-./+#9# )')-)+5, % "717#(+#-8 9)#'#9./+#-8 

0)7)(#%1@. ")%+#9# 7)9.#+8. 
?����� .+;#7-,>.2 @#(# =,:78(+)+#05. 7.=+1-1 5#601/+1-1 

�¡���ü��� 0%.(/154, @# :'1=46# 20% 5)715#7.2 S67,2+1 ")7):8%,C 8 
�������������� 05,+.. G,*+):)=")/+.?1- ('$ (#%6.''$ #67.- .#+.% %,B613 
������� C =,:78(+)++$ N78+5.% 7,(.#+86'.(,-1, ")051>1(,-1, =:8(+16,-1 

��.�ü>����� 3%#7#: 5#@#. A S67,2+. +,*:.'4? "#?17)+) =,:78(+)++$ 
������ ")051>1(,-1 LELU 5, “\87,(,+#-”. 

L����"��� C 98-80#%1* 05,+ N78+5.%. !, #05,++. 35-40 7#6.% %-.05 
������ % N78+5,3 S67,2+1 =-)+?1%0$ +, 0,3-0,4% (=,7,= 05,+#%154 :'1=46# 
3TN %.(0#56.%).  

@���� )6#'#9./+13 806',(+)+4, "#%'$=,+13 .= =)-)'4+1-1 7)0870,-1 

µü��ý��, 57):, %.(=+,/151 5,6#B "7#>)01 =,0#')++$ 5, %5#71++#9# 
������������= N78+5.%, ,651%.=,>.$ $613 5)B 5.0+# "#%’$=,+, = 
���¡������ü�û (.$'4+.05& '&(1+1. 

Mü����û "7#:')-#& C %"'1% +,;5#9,=#%#9# 6#-"')608 +, N78+51. A 

µü��ý�� %.(6715# 5, )60"'8,58C540$ :'1=46# 150 +,;5#%13 . 9,=#%13 
������C. !, 05,51051/+1-1 (,+1-1 6.'46.054 ,%,7.*+13 0158,>.* +, 
¡��¡��/������ >.C2 9,'8=. @#7./+# 0$9,C 1,5 510. %1",(6.%, =+,/+, /,051+, 
=ü�� 08"7#%#(B8C540$ ,%,7.*+1-1 %161(,-1 +,;51, +,;5#"7#(865.% 5, 
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�� �� 7)/#%1+. T#(&/.054 N78+5.% +, '#6,'4+13 #0)7)(6,3 =,:78(+)+13 
��.��û =)-)'4+13 (.'$+#6 %.(+#%'&C540$ (8B) "#%.'4+1-1 5)-",-1 

R"#57.:+# (# 20 7#6.% ('$ 0,-##/1@)++$ N78+5.% %.( +,;5#"7#(865.%). 
¶������� ;,65#7#- 5)3+#9)++#9# =,:78(+)++$ N78+5.% C 57,+0"#75. 

D�ü��� %13'1"+13 9,=.% 0855C%# ".(%1@8&54 %-.05 0%1+>& 8 N78+5,3 :.'$ 
�������� (+,%.54 +, %.(05,+. "#+,( 100 - %.( 57,01 *#9# %-.05 8 3-4 7,=1 

¡�����C�/ YUR). S "7#-10'#%13 =#+,3 87:,+.=#%,+13 5)715#7.* 5, 
�����" (#7.9 = .+5)+01%+1- 783#- ")7)%1@)++$ %-.058 0%1+>& % N78+5,3 
¡������"���ý 0-891 ((#100-200 - %.( 0)7)(1+1 "7#2=+#2 /,051+1) (#0$9,C 
·O�KO ;#+#%13 =+,/)+4. 

D�������ü 0",(8 #:0$9.% %17#:+1>5%, % #05,++. 7#61 =-)+?1'#04 
�������� ;#+#%) =,:78(+)++$ N78+5.% 5#601/+1-1 7)/#%1+,-1. H7#5) 
�����>�= +, '#6,'4+13 7.%+$3 . +,(,'. =,'1?,C540$ 06',(+#&. G,%6#'# 
¡���������� ".("71C-05% 7,(.80 =,:78(+)++$ 05,+#%154 %.( 1-2 (#  
·�SO 6-. T.%)+4 =,:78(+)+#05. >13 5)715#7.* %,B61-1 -)5,',-1 /,05# 8  
·�NO 7,=.% ")7)%1@8C 97,+1/+#-(#"8051-1*. P855C%1- C 5,6#B %"'1% +, 
¸����� +,0'.(6.% ,%,7.2 +, WIFP. !,9,'4+, "'#@, 0.'4046#9#0"#(,704613 

�����, =,:78(+)+13 7,(.#+86'.(,-1, 05,+#%154 % S67,2+. :'1=46# 6,7 -'+ 

��, = +13 .= 7.%+)- =,:78(+)++$ (# 1 R./6-2
 ! 5,6 -'+ 9,; 1-5 R./6-2

 !  

N -'+ 9,; 5-15 R./6-2
 ! 100 510. 9,; "#+,( 15 R./6-2

 ! 27 510. 9)65,7.%. !#+, 
�����"���= =,*-,C 58 510. 9)65,7.%. 

%&'&'& ¹
��, ������	

D��� ����� 7#'4 %#(1 8 %1+16+)++. 5, 7#=%1568 B155$ +, "',+)5. C 
�����¡������� ;,65#-. A 8-#%,3 .+(8057.,'4+#9# 080".'405%, %#(, C 
ü������/� 9#0"#(,7046#9# #0%#C++$ 5)715#7.2, , 22 6.'46.054 . $6.054 
���¡��������� %"'1%,C +, "7#>)01 7#=-.@)++$ . 0")>.,'.=,>.2 
�������>���. 

D%3$6 ("&9(&. – >) %0. %#(1 9.(7#0;)71, 5#:5# %#(1 7.6, #=)7, 
6,+,'.%, %#(#*-1@, -#7.% 5, #6),+.%, ".(=)-+. %#(1, N78+5#%, %#'#9,, %#(, 
('4#(1) 9.704613 . "#'$7+13 '4#(#%16.%, %#($+. ",71 ,5-#0;)715

. S 

"#+$55$ “%#(+. 7)08701” %3#($54 . 0,-. %#(+. #:'C651 – 7.61, #=)7,, -#7$, 
#06.'461 ('$ ()$613 >.')* (08(+#"',%05%#, 9.(7#)+)79)516,, 71:+) 
9#0"#(,705%#, %.("#/1+#6 . 5871=-) 23 %16#7105#%8&54 :)= %1'8/)++$ = 
+13 %#(1. 

!������� =,",01 %#(+13 7)0870.% 05,+#%'$54 :'1=46# 1454,3 -'+ 6-3
 

R= +13 -)+?) 2% – "7.0+. %#(1, , (#058"+1-1 ('$ %16#7105,++$ C '1?)  
OT3 %.(0#56,). A#(+. 7)08701 %16#7105#%8&54 ('$ %#(#6#71058%,++$ . 
�����¡�"�����= % 7.=+13 9,'8=$3 "7#-10'#%#05., 0.'4046#9# 9#0"#(,705%,, 
��������ü�, 08(+#"',%05%,, "#:858. A10+,B)++$ %#(+13 7)0870.% 8 

                                           
5 A1=+,/)++$ = A.6.")(.2 – A.'4+#2 )+>16'#")(.2: http/uk.wikipedia.org/wiki/.  
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���������� %57,51 23 $6#05. C :.'4?#& =,97#=#& +.B 23 6.'46.0+) 
�����"���= (1 -3

 +)#/1@)+13 05./+13 %#( =,:78(+&C . 7#:154 +)"71(,5-
���� 40-50 -3

 "717#(+#2 7./6#%#2 %#(1). 

!����� = A#(+1- 6#()60#- S67,2+1 5)7-.+ “%#(+. 7)08701” %6'&/,C 
¡���������, ".(=)-+. . -#7046. %#(1 %.("#%.(+#2 5)715#7.2, "71(,5+. ('$ 
���¡������ü��� %16#7105,++$. T)08701 "7.0+13 %#( +,')B,54 (# #0+#%+13, 
C� %1=+,/,&54 7.%)+4 %#(#=,:)=")/)++$ 0#>.,'4+#-)6#+#-./+#9# 7#=%1568 
�������� . 67,2+1 =,9,'#-.  

º����ü� 70% 0%.5#%#9# %#(#"#05,/,++$ %16#7105#%8C540$ 8 
������ü��� 9#0"#(,705%., 23% – 8 "7#-10'#%#05., 7% – +, %',0+. "#57):1 

������� 9#0"#(,705%, (9.(7#)+)79)516,, 08(+#"',%05%#, 71:+) 
���¡�������� 5#@#). T#="#(.' %#(+13 7)0870.% =, 9,'8=$-1 % S67,2+. 
����/�� %.(7.=+$C540$ %.( =,9,'4+#0%.5#%#9# (710. 1.2). 

»¼½¾¿ÀÁ½ÂÃÀÄÅ; 

49%

,#$-./'+.0 

1#&!#2/"&*(#; 

25%

&.-1. !#*"03%; 6%

).4) !#*"03%; 5%

5"#4-(/..6; 15%

 
T10. 1.2. A#(#6#71058%,++$ =, >.'4#%1- "71=+,/)++$- % S67,2+.  

Æ������� (B)7)'#- %#(#"#05,/,++$ 8 0%.5. C 7./61. I') 
�������������ü� 5, %.(/85+) =:.'4?)++$ %#(#"#05,/,++$ "#57):8&54 
����������� %)'16#2 C-+#05., =,",01 %#(1 % $613 +) =,')B,'1 : %.( 

�������� ")7)",(.% 05#68. L#-8 8 XX 05. :8'# =,7)98'4#%,+# %)'168 
ü���ü���� 7./#6 (/,05# :)= +,')B+#2 )6#'#9./+#2 )60")751=1). H#+,( 30 510. 
���������C =,9,'4+#& "'#@)& (=)76,', "71:'1=+# 500 510. 6-2

 

����� ��� -155C%1* #:'C- %#(1 8 7./6#%13 0105)-,3 = 1,2 (# 7,3 510. 6-3
, , 

�������� ")7.#( #:#7#58 %#(1 % +13 =:.'4?1%0$ +, 11-72 (+.. 
ú�����ü���� )6#'#9#-)6#+#-./+1* );)65 05%#7)++$ 5, )60"'8,5,>.2 

��=ü�� %)'1613 %#(#03#%1@ +)9,51%+1*. Q)="#%#7#5+. %157,51 %#(1, 

�������� /1+#- /)7)= %1",7#%8%,++$, 05,+#%'$54 -,*B) 75 %.(0#56.%. 
ú�� >4#-8 "#05.*+# =7#05,C /,056, %57,5 %#(1 ".( /,0 57,+0"#758%,++$ 
RN·TNVW . '1?) 8 2004 7. %#+, ()@# =+1=1',04 (14,6%) (710. 1.3). 
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!�������� #:'C- #79,+.=#%,+13 (5)3+./+13) 05./+13 %#( 

�������������= 8 "#%)73+)%. %#(#*-1 5, %#(#5#61 0%.58 ")7)%1@8C  
N3OO 6-3

/7. U'$ (#05,5+4#9# 7#=:,%')++$ 5)3+#9)++13 (#-.?#6 05./+13 
��� "#57.:+# 8 0)7)(+4#-8 % 10 7,=.% :.'4?) 0%.B#2 %#(1. R7.- >4#9#, 
����/ @) =+,/+) "#:./+) %578/,++$ 8 9'#:,'4+1* 6789##:.9 %#(1 =, 
������ü =-)+?)++$ #:0$98 57,+0".7,>.2 /)7)= %178:68 '.0.%. A#(, ()$613 
����ü 8 "7#-10'#%13 7)9.#+,3 0%.58 "#%+.05& (, .+6#'1 ()6.'46, 7,=.%) 
¡�������� /)7)= 7.=+. 5)3+./+. 0105)-1 %#(#0"#B1%,++$. !,%($61 

�����������û 8 "7#-10'#%#05. 5, )+)79)51>. %#(#=,:.7+13 >16'.%, 
������� %16#7105,++$ %#(1 % >13 9,'8=$3 8 >.'#-8 % 2,8 7,=1 ")7)%1@8C 
��'C- =,:#78 0%.B#2 %#(1. A#(#=,:)=")/)+.054 %17#:+1/13 "7#>)0.% . 
��������= 8 7.=+13 7)9.#+,3 0%.58 7.=+, . -,C 5)+()+>.& (# =-.+ – %.(  

OT3 510. -3
 7./+#9# 05#68 +, (8?8 +,0)')++$, :)= 87,38%,++$ 57,+=15+#9# 

���ü�, 8 G1B+4#-8 [91"5., (# 150 510. -3
 8 G1B+4#-8 R#+9# ,:# +, 

?�=�>�. 
D�������ü���� 7.=+13 %17#:+1>5% =,')B154 %.( %1(8 "7#(86>.2, 

��������� =,0#:.% . 5)3+./+13 03)- %#(#0"#B1%,++$. L,6, +, %17#:+1>5%# 
N 5 7.=+13 %1(.% 9#5#%#2 "7#(86>.2 +)#:3.(+. 5,6. 0)7)(+. #:’C-1 %#(1  

R8 -3
): %89.''$ – 0,6; +,;51 – 3; 05,'. – 40; 01+5)51/+13 %#'#6#+ –  300; 

¡�¡��� – 900; 98-1 – 2300. !+,/+. #:’C-1 %#(1 "#57.:+. ('$ #3#'#(B)++$ 
���������ü��: ('$ 7#:#51 LFP "#58B+.05& 1 YA5 – 1,2-1,6 6-3

 %#(1 8 7.6, , 
��= 7#:#51 IFP "#58B+.05& 1 YA5 –  (# 3 6-3

. 

µ XX 05. "15+) %#(#0"#B1%,++$ +,0)')++$ =(.*0+&%,'#0$ 
¡�����"�� = ".(=)-+13 (B)7)'. G, +13 :,=8C540$ %#(+) 9#0"#(,705%# 
¡���� 25% -.05 0%.58. A16#7105#%8&54 /,05.?) "7.0+. %#(1 .= =#+ 

�ü������� %#(##:-.+8 5, ,75)=.,+04613 :,0)*+.% .= -.+)7,'.=,>.C& -)+?) 
N 9/(-3

. H7,651/+# %0$ %#(,, $6, +,(3#(154 (# -,9.057,')* "15+#9# 

ÇÈÈÉ ÇÈÈÊ ËÉÉÉ ËÉÉÇ ËÉÉË ËÉÉÌ ËÉÉÍ

T10. 1.3. U1+,-.6, %57,5 %#(1 ".( /,0 57,+0"#758%,++$  
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�����¡�"�����=, -,C ".((,%,510$ 0")>.,'4+.* %#(#".(9#5#%>. /)7)= 
����ü�� 7.%)+4 5)3+#9)++#9# =,:78(+)++$ "#%)73+)%13, , .+#(. . 
¡�������� "717#(+13 %#(. 

D���� 7)08701 %16#7105#%8&540$ 5,6#B $6 57,+0"#75+. =,0#:1: 

����� 35 57'+. 5#++#-6.'#-)57.% 8 7.6 %#(+#9# %,+5,B##:.98 0%.58 
¡�������� 4% %.(+#0$54 (# %+857.?+4#9# %#(+#9# 57,+0"#758. !+,/+, 
������� 05#68 7./#6 0%.58 "7#3#(154 067.=4 97):'. 9.(7#)')657#05,+>.*. 

@������ 5)3+#9)++) %578/,++$ 8 6789##:.9 %#(1 +,:'1B,C540$ (# 
ü��������� 7.%+$, ")7)%1@)++$ $6#9# -#B) 0855C%# %"'1+851 +, 
������.����� 7#="#(.' #",(.% 5, $6.054 %#(1 "717#(+13 (B)7)'. 

>':,* #"2%#2- ?&#0@,-. H#5)+>.*+. 7)08701 "#%)73+)%13 %#( 

S67,2+1 #>.+&&540$6
 % 209,8 6-3

. ! +13 '1?) 25% ;#7-8C540$ +, 
5)715#7.2 S67,2+1 . -#B854 7#=9'$(,510$ $6 %',0+1* %#(+1* ;#+(. 

P8-,7+, %)'1/1+, 05#68 7./#6 8 0)7)(+.* @#(# %#(+#05. 7.6 05,+#%154 
87,1 6-3

, 67.- 5#9# /)7)= R.'.*0468 ()'458 U8+,& @#7#68 "7#3#(154 
:'1=46# 123 510. 6-3

. !, 9)#97,;./+1- "#'#B)++$- -,*B) %0. 7./6#%. 
:,0)*+1 S67,2+1 +,')B,54 (# -.B+,7#(+13 %#(+13 #:’C65.%: U+."7#, 
U+.05)7, P.%)70461* U#+)>4, U8+,*. M:’C- ".(=)-+13 %#(, @# 
%7,3#%8C540$ % 7)0870+.* /,051+. %#(#9#0"#(,7046#9# :,',+08 05,+#%154  
7 6-3

. R7.- 5#9# % 9#0"#(,705%. %16#7105#%8C540$ @) 16-3
 -#7046#2 %#(1. 

L)715#7.,'4+1* 7#="#(.' %#(+13 7)0870.% +) %.("#%.(,C 7#=-.@)++& 

%#(#9#0"#(,704613 6#-"')60.%. G,*:.'4?, 6.'46.054 0"#B1%,/.% 
=+,3#(1540$ % +,*-)+? =,:)=")/)+13 %#(#& 7,*#+,3: U#+:,0, 
R71%#7.BB$, R71-, H71/#7+#-#7’$.  

!� =,",0,-1 -.0>)%13 %#(+13 7)0870.% S67,2+, %.(+#01540$ (# 
���������¡������ %#(#& 7)9.#+.% [%7#"1 – -)+?) 1000 -3

 +, 1 B15)'$ % 
��ü (('$ "#7.%+$++$: 8 V%)>.2 5, G.-)//1+. – 2500 -3

, \7,+>.2 – 3500, 

D���ü�ý Q715,+.2 – 5000, [%7#")*046.* /,051+. T#0.2 – 5900). 

º��� � /,051+8 "7.0+#%#(+13 7)0870.% S67,2+1 05,+#%'$54 
¡��������� %#(1, $6. ;#7-8&540$ 5, .0+8&54 :)="#0)7)(+4# +, >.* 

¡�������, 5#:5# =,%($61 "#05.*+1- %#(#5#6,- 7./#6, 0578-6.%, 6,+,'.%, , 
��ü�" %#(#*- – "717#(+13 . ?58/+13 (#=)7,, %#(#03#%1@,, 05,%61). 3 

¡����û 8-#%+.05& 0&(1 -#B854 :851 %.(+)0)+. . :#'#5+. %#(+. 7)08701.  

�� 6.+)>4 2002 7. % S67,2+. +,'./8%,'#04 63119 7./#6, 8 5#-8 /10'. 
����ü�� ("'#@, %#(#=:#78 "#+,( 50 510. 6-2

) – 9, 0)7)(+.3 (%.( 2 (# 50 

���. 6-2
) – 81 . -,'13 (-)+? $6 2 510. 6-2

) – 63029. !,9,'4+, (#%B1+, 
����ü 05,+#%154 206,4 510. 6.'#-)57.%, = +13 90 %.(0#56.% "71",(,C +, -,'. 
���ü�. 

Y��ü� S67,2+1 +,')B,54 9#'#%+1- /1+#- (# :,0)*+8 W#7+#9# (=, 
ü���ü���û '1?) +, :,0)*+ U+."7, "71",(,C 44% 7./#6 . +, :,0)*+ U+.057, 

                                           
6 T#=(.' III. !,6#+8 S67,2+1 “H7# !,9,'4+#()7B,%+8 "7#97,-8 7#=%1568 %#(+#9# 
9#0"#(,705%,” 
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NÎV) 5, I=#%046#9# -#7.%. G)=+,/+, 6.'46.054 7./#6 (-)+?) 4%) ".%+./+#-
�������ý /,051+1 S67,2+1 +)0) 0%#2 %#(1 (# Q,'5.*046#9# -#7$. 

L)715#7.,'4+1* 7#="#(.' %#(+13 7)0870.% +) "#%+#& -.7#& 

%.("#%.(,C 7#=-.@)++& %#(#C-+13 9,'8=)* 9#0"#(,7046#9# 6#-"')608. 
U#058"+. ('$ ?17#6#9# %16#7105,++$ %#(+. 7)08701 ;#7-8&540$ 
")7)%,B+# 8 %#(#=:.7+13 :,0)*+,3 U+."7,, U+.057,, P.%)7046#9# U.+>$, 
H.%()++#9# . !,3.(+#9# Q898, , 5,6#B -,'13 7./#6 H71,=#%'$ 5, 
H71/#7+#-#7'$. G,*:.'4?, 6.'46.054 %#(+13 7)0870.% =#0)7)(B)+, % 
7./6,3 %#(#=:.7+#9# :,0)*+8 U8+,& 8 "716#7(#++13 7,*#+,3 S67,2+1, () 
"#57):, 8 %#(. +) ")7)%1@8C 5 %.(0#56.% 22 =,9,'4+13 =,",0.%. G,*-)+? 

=,:)=")/)+. %#(+1-1 7)0870,-1 U#+:,0, R71%#7.BB$, R71- 5, ".%()++. 
#:',05. S67,2+1, () =#0)7)(B)+. +,*:.'4?. 0"#B1%,/. %#(1.  

D����� �� 7)9.#+,'4+. %.(-.++#05. "#'$9,&54 8 5#-8, @# (# 
�������������¡������ (6,19 510. -3

 +, 1 B15)'$) =, -.B+,7#(+#& 

ü����.�ü�>�/û +,')B154 '1?) !,6,7",5046, #:',054. S W)7+.9.%046.*, 

Ð��������ü��, A#'1+046.* 5, J%,+#-\7,+6.%046.* #:',05$3 >)* "#6,=+16 
����ü�� (2-2,6 510. -3

), , 8 7)?5. – (8B) +1=461* . +,(=%1/,*+# +1=461* 

ROTNN�NTU· 510. -3
 +, 1 B15)'$). 

Æ��������� ;,65#7#- %16#7105,++$ %#(+13 7)0870.% C 23 -.+'1%.054 
� /,0.: % "717#(+13 8-#%,3 +, /,0568 %)0+$+#9# 05#68 "71",(,C 60-70% +, 
¡������ . ".%+./+#-8 03#(. . (# 80-90% +, ".%(+. 67,2+1. 

Ñ�= 808+)++$ 5)715#7.,'4+#2 . /,0#%#2 +)7.%+#-.7+#05. 7#="#(.'8 
���ü� %#(#=,:)=")/)++$ % S67,2+. =(.*0+&C540$ =, (#"#-#9#& 1160 

���������C (=,9,'4+1- #:'C-#- -,*B) 55 6-3
), "#+,( 28 510. 05,%6.%,  

K %)'1613 6,+,'.% (=,9,'4+#& (#%B1+#& 1021 6-, "7#"806+#& =(,5+.05& 

NOOO -3
 =, 0)68+(8), 10 %)'1613 %#(#%#(.%, $61-1 %#(, "#(,C540$ 8 

��������� 7,*#+1. A#(#03#%1@, U+."7#%046#9# 6,06,(8 = 6#710+1- 

��'C-#- 18,7 6-3
 =,:)=")/8&54 "#+,( "#'#%1+8 "#57): %#(#6#710-

������=. 

¶� 7./6,-1 "#%’$=8&54 $6 0105)-1 %#(#"#05,/,++$, =,",01 

��������������, 5,6 . %,B'1%. 57,+0"#75+. ,75)7.2 (=,9,'4+, "7#5$B+.054  
3 510. 6-). T./61 +,6','1 "#-.5+1* %.(:15#6 +, .05#71/+. #0#:'1%#05. 
���������= '&()* 5, 7#=-.@)++$ +,0)')+13 "8+65.% +, 5)715#7.2 S67,2+1. 

Y���� = 51-, "#%)73+)%. %#(#5#61 /,05# 0"71/1+$&54 . "#-.5+. 
��ü�������= 8 9#0"#(,7046.* (.$'4+#05., "#%'$=,+. +,0,-")7)( .= 
������������ 7)B1-#- 7./#6. H#01'&&540$ * #=+,61 +)9,51%+#9# 
�����¡�������� %"'1%8 +, 8-#%1 .0+8%,++$ 5, #0#:'1%#05. "#%)73+)%13 
���, @# "7#$%'$&540$ $6 /)7)= +)"7#(8-,+. =-.+1 9.(7#97,;./+#2 -)7)B. 
�� %#(#;#7-8%,'4+13 5)715#7.* (0"7$-')++$ 7./#6, %178:6, '.0.%, -,0#%) 
��� ���= :#'.5, +,(-.7+) 7#=#7&%,++$ %#(#=,:#7.% 5#@#), 5,6 . /)7)= 
C���� :.'4?) =,:78(+)++$ %#(#5#6.% "7#-10'#%1-1, 0.'4046#9#0"#(,7-

��ü��� 5, "#:85#%1-1 05#6,-1. 
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!, -.B+,7#(+1-1 05,+(,75,-1 %0. %)'16. 7./61 S67,2+1 +,')B,54 (# 
=,:78(+)+13 . (8B) =,:78(+)+13, #06.'461 $6.054 %#(1 % +13 +) %.("#%.(,C 
%05,+#%')+1- +#7-,-. R7.- 5#9#, +) %.("#%.(,&54 %1-#9,- 40% 

"7#-10'#%13 5, "#:85#%13 05#6.%, 6.'46.054 $613 .= 6#B+1- 7#6#- =7#05,C 
+) =, 7,38+#6 =:.'4?)++$ %17#:+1>5%,, , =, 7,38+#6 "#9.7?)++$ 05,+8 
#/10+13 0"#78(. G)$6.0+8 "15+8 %#(8 % S67,2+. #571-8&54  
260 +,0)')+13 "8+65.%, 1000 0.' +, ".%(+. S67,2+1 %16#7105#%8&54 
"71%.=+8 %#(8. A.(#-#, @# = %#(#& '&(1+, #571-8C %.( 1 (# 25% (#:#%#2 
"#57):1 3.-./+13 7)/#%1+. 

D��"�û��, @# 8 7,=. (#0'.(B)++$ %#(+#9# ;,65#7, +,*:.'4? 

��.���������� "#6,=+16#- C /,05#5, 5, "#?17)+.054 3%#7#: 

������������ý, 57,%+#2, 0)7>)%#-08(1++#2, 6.056#%#--'$=#%#2 0105)-, , 
������û������� % S67,2+. %.( 0"#B1%,++$ +)$6.0+#2 "15+#2 %#(1 05,+#%154 
� (#7#0'13 59%, , 8 (.5)* 17,6 %.(0#56.%.  

!� #05,++. 10 7#6.% =’$%1',0$ "7#:')-, 5719,'#-)5,+.% 8 %#(. – 5,6. 
�¡���ü� %1+16,&54 ".0'$ 3'#78%,++$ %#(1 5, -,&54 6,+>)7#9)++8 (.&. A 

¡��>��� 3'#78%,++$ %#(1 -#B) %1+16+851 (# 50 5,613 0"#'86.  
D�������ü )6#+#-./+#2 671=1 "#/,05.?,'1 %1",(61 "7#-10'#%13 

������. L,6 +,0'.(61 P5):+.6.%046#2 ,%,7.2 %.(05)B8&540$ (#0. =, '.+=,-1 

��������� 7#=/1+8 % "#+1B)++$3 (+, =,05.*+13 =#+ U+.057#%046#9# 
���������C�. G,*:.'4?. ,%,7.2 +, 7./6,3 S67,2+1 %.(:8'10$ "7#5$9#- 

SOOO 7#68 % :,0)*+. 7./61 L101. !, #>.+&%,++$- 8/)+13, % 7./68 
¡����¡��� (# 1000 000 5 05./+13 %#(, 20 000 5 -8'8 = %)'161- %-.05#- 

��"ü�� -)5,'.%. H7#%)()+. (#0'.(B)++$ (#%)'1 -,0#%8 =,91:)'4 %0.3 
������������ +,  ()0$516.'#-)57#%.* (.'$+>. 7./61 O,5#71>$. H)7.#( 

¡������ %.(+#%')++$ 7./6#%#2 ;,8+1 5, ;'#71 571%,C . (#0..  
!������ %1@) +)7.%+#-.7+.054 8 7#="#(.'. "#%)73+)%#9# 05#68 

¡������� (# +)#:3.(+#05. 05%#7)++$ “?58/+13 7./#6” –– 6,+,'.%. 
M���������� "717#(+13 8-#% 7.=+13 7)9.#+.% +,6','1 %.(:15#6 . +, 
����ü��� 0"#78(B8%,+13 6,+,'.%. L,6, (#0154 9805, "717#(+, 
��������.���� -)7)B, ")7)=%#'#B)+13 5)715#7.* S67,2+1 ".(6,=8%,', 
���� .()#'#9.& %#(#%.(%)()++$, 0"7$-#%,+8 +, ?58/+8 57,+0;#7-,>.& 

����û��� 7./#6, 23 0"7$-')++$, 7#=?17)++$ 5, "#9'1:')++$, =,%($61 /#-8 
����C� +,:8%,C %19'$(8 6,+,'8.  

@������� 5,6. 6,+,'.=#%,+. 7./61 (,:# 23 (.'$+61) #0#:'1%# "#?17)+. 
�� H#'.00., 8 H)7)(6,7",55. 5, !,6,7",55., =,9,'#- "7#05$9,&/104 +, 
NÒOOO 6-. J+?, 0"7,%, +, ".%(+. S67,2+1. H)7?. 6,+,'1 "7#6',(,'10$ 
 ����� +, >.'1+. . :8'1 0"#78(B)+. ('$ "#'."?)++$ %#(#"#05,/,++$ 
�������� "7#-10'#%13 >)+57.% 67,2+1: P.%)70461* U#+)>4 ! U#+:,0, 
Ñ��¡�� ! R71%1* T.9. U'$ "#(,%,++$ %#(1 8 "#08?'1%. 05)"1 K)70#+@1+1 

�� H.%+./+#9# R71-8 :8'# 0"#78(B)+# H.%+./+#-R71-0461* 6,+,', 
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�������� R,3#%0461* -,9.057,'4+1* 6,+,', J+98')>461* 6,+,', 6,+,'1 

Ñ���� ! P,016 5, U+."7# ! U#+:,0. 
Ó���"� 7./#6 5, 6,+,'.% %.(#:7,B,C #0+#%+8, ,') (,')6# +) "#%+8 

ü������ 7#="#(.'8 "#%)73+)%13 %#( % S67,2+.. A,B'1%) -.0>) "#0.(,&54 
������������ %#(#*-1, 0)7)( $613 %1(.'$&540$ "717#(+. (#=)7,) 5, ?58/+. 
��������= (%#(#03#%1@,, 05,%61). A S67,2+. :'1=46# 20 510. #=)7, =,9,'4+, 
¡��C� $613 ")7)%1@8C 2 510. 6-2

, = +13 "#+,( 7 510. =, "'#@)& %#(+#9# 
����ü��� -,&54 "'#@8 "#+,( 10 6-2

. 

D��������C 0"#78(B)+# (+, 1.01.1990) 1094, 08-,7+, "'#@, $613 
R=,"#%+)+,) ")7)%1@8C 3,3 510. 6-2

, , =,9,'4+1* #:'C- 05,+#%154 55 6-3
. 

@���ü� ! +,*/10')++.?, 978", ?58/+13 %#(#*-: 27,6 510. 05,%6.% .= 
��������� #:’C-#- %#(1 8 +13 – 3 6-3

. 

ú������� %#(1 – >) 9#'#%+1- /1+#- ;.'457,>.*+. "#5#61, $6. 
�����ûû���= ".( /,0 ;.'457,>.2 ("7#0#/8%,++$) %#(1 /)7)= 5#%@8 
����¡����ü��� "#7.( – 7#=01"/,0513 (".061, 97,%.*, @):.+4), "83613 
R08".061) ,:# 57.@1+8%,513, . '1?) % #67)-13 %1",(6,3 %#+1 -#B854 
�����û���� 08>.'4+. %#(#5#61, @# +,9,(8&54 =,+87)+. ".( =)-')& 

�����ü� /1 +,%.54 7.61 (6,705#%. "#7#B+1+1, ")/)71 5#@#). A.("#%.(+# (# 
¡��������� 7#=-)B8%,++$ ".(=)-+13 %#( +, #67)-. %#(#+#0+. 9#71=#+51 

������=û�� 23 =, "#0'.(#%+.05& =,'$9,++$ @#(# "#%)73+. !)-'. +, 
¡��¸�������, N78+5#%. 5, -.B"',05#%. %#(1 5#@#. G, ()7B,%+#-8 

�������¡������ü��� #:'.68 =+,3#(1540$ "#+,( 110 510. 0%)7('#%1+, 

=ü��� @#7./+# "#05,/,C540$ 5 6-3
 ".(=)-+13 %#( (9#'#%+1- /1+#- ('$ 

¡����� . "#:85#%13 "#57): +,0)')++$). H7#5) = +1-1 "#%’$=,+, >.', +1=6, 
¡������, $6. "#-.5+# %.(:1%,&540$ +, 8-#%,3 9#0"#(,7&%,++$ 8 7.=+13 
�������� 67,2+1. E#%, *() +,0,-")7)( "7# %10+,B)++$ ".(=)-+13 
���������� 9#71=#+5.%, %.( $6#9# %B) =,7,= %.(/85+# "#5)7",&54 +) 5.'461 

������ "7#-10'#%. >)+571 (U#+:,0, K,76.%, M()0,, O4%.%), , * +,0)')+. 
¡��ü�� -)+?13 7#=-.7.%, 0)7)( $613 . /10')++. #:',0+. >)+571, 8 5#-8 
����� . ()$6. -.05,, 7#=5,?#%,+. 8 5,6 =%,+.* =#+. “+,(-.7+#9# =%#'#B)++$” 

RT.%+), O8>46 5, .+.). H#-.5+# "#9.7?8C540$ ".( ,+57#"#9)++1- %"'1%#- 

R/)7)= =,:78(+)++$) . $6.0+1* 05,+ ".(=)-+13 %#(, #0#:'1%# ".(978+5#%#9# 
���������, @# % 0%#& /)798, #:-)B8C -#B'1%#05. 23 "#(,'4?#9# 
��ü��������=. 

ÔÕÖ � 10 4-&'#-210,,5 4':- 4 ?&#0@,*. S 2000 7. =,:.7 5, 
��ü��������= %#(1 05,+#%1'1 %.("#%.(+# 18282 5, 12175 -'+ -3

 (5,:'. 1.4, 

NX·WX
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L����>= 1.4 

×ØÙ6ÚÛÜ6 ,):%(9 0%3. , 1%0"(#$"0.# *) 163,"-$.# 3F"("2 75()8$.  

Ý6 88 0.5%(.&*)$$= 

Ø¬’C- %#(1 =, 7#6,-1, -'+ -3
 ª«¬µ­ %16#7105,+#2 %#(1 

ìêêî ìêêð ìêêô ìêêí ìêêê ëèèè

ª«¬­«°¹ %#(1, %04#9#  ëñ êíð ëë ðèð ëè ìêî ìê èëô ìê ôñí ìí ëíë

¶ 5./. = ".(=)-+13 (B)7)'  ñ ïèî ñ èñë ï ðôè ï ïðï ï ìêê ë êíô

A¸¾¹­¸»´«°¹ %#(1, %04#9#  ìê ñôñ ìô ôêê ìñ ôëê ìï èññ ìï ñðí ìë ìôî

L����>= 1.5  

;4Ü6ÞÙØÜØ ,):%(9 *) 0.5%(.&*)$$= 0%3. (6G%5 *) -%(60 75()8$.  

ß 2002 (. (-2$ -
3
) 

ª«¬­«°¹ %#(1 A¸¾¹­¸»´«°¹ %#(1 G±Ù¶¹­¹´°± 
¶¹¯¹»¼¹ø¸¶«°°² 

àµÛ¾¸ 5, -#7$ ¶»½¹º¹ : =,9,'4-
°¹º¹ 
Ù«¬¹­® 

¶»½¹º¹ :
Ù«º«õ½°¹º¹ 
¼¹ S67,2+.

¶»½¹º¹ :
Ù«º«õ½°¹º¹ 
¼¹ S67,2+.

ù°µ¼­¹  ìèñëðéè îêéô íìîëéè ðôéè ñôïôéè ôêéñî
Pµ¶±­»½¾¸á U#+)>4  â ëèëðéè ììéð ìñèèè ììéî êêìéï ìðéð
ù®°«á  ìñïðéè íéë ëîìéô ëU ðìîéñ ìèéï
·µ¶¯±°°¸á Q89  êîñéñ îéî íêôéè ôéñ ìðèéì ëéðí
ù°µ»´±­  íìïéë ñéð ðîëéì îéñ îèëéð íéñ
ª«Úµ¯°¸á Q89  ììîéë èéðð êèéë èéôñ êôéë â

ã¹­°± -#7)  ìèèéô èéîí ôìéê èéîê ðèðéï â

IÙ¹¶»½¾± -#7)  íïèéè ñéôð ñêéë èéïî ììíéî ìéêê
ò¾­«ó°« =,9,'#-  ìíëíëéè ìëìôîéè îêðëéè

!������ ('$ S67,2+1 3,7,65)7+, 5,6, 05786587, %#(#0"#B1%,++$:  
B 9#0"#(,7046#-"#:85#%. "#57):1 -.04613 B15)'.% . "7#-10'#%13 

¡��¡��/���� – 15,6%;  

B %17#:+1/. "#57):1 "7#-10'#%13, 0.'4046#9#0"#(,704613 5, 
ü���������� ".("71C-05% – 54,9%;  

B =7#?)++$ – 23,7%;  

B %#(#=,:)=")/)++$ 0.'404613 +,0)')+13 "8+65.% ! 5,8%.  

ú�� >4#-8 +,*:.'4?1- %#(#0"#B1%,/)- %1058",C "7#-10'#%.054, 
����ü� $6#2 8 =,9,'4+#-8 %#(#0"#B1%,++. 67,2+1 ")7)%1@8C 44% ("#+,( 

NO 6-3
 =, 7.6).  

M������� %1(.'$&540$ 571 +,*:.'4? %#(#C-6. 9,'8=. ! )+)79)516,, 
����� -)5,'879.$ 5, 3.-./+, "7#-10'#%.054, $6. %16#7105#%8&54 83% %0.C2 
����, =,:7,+#2 "7#-10'#%.05&. S 0.'4046#-8 9#0"#(,705%. S67,2+1 

C������ %16#7105#%8C540$ :'1=46# 9,2 6-3
 %#(1 (39% =,9,'4+#9# 
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�����¡�"�����=), "71/#-8 1,5 6-3
 %#(1 "71=+,/,C540$ :)="#0)7)(+4# ('$ 

������ü����¡������ü��� %#(#"#05,/,++$, , 5,4 6-3 +,(3#($54 +, =7#?)++$. 
ú��ü����� %0. "#%)73+)%. (B)7)', %#(#"#05,/,++$ S67,2+1 

���������� =,:78(+&&540$ /)7)= +1=468 $6.054 #/1@)++$ 05./+13 %#(. 

������� ��� =,:78(+&%,/,-1 C "7#-10'#%. ".("71C-05%, (9,'8=. 
��������ü�, /#7+#2 -)5,'879.2 5, %89.'4+#2 "7#-10'#%#05.) 5, #:'C651 

"������-6#-8+,'4+#9# 9#0"#(,705%,. U1+,-.68 061(8 05./+13 %#( 8 
¡��������� %#(+. #:'C651 =, #0+#%+1-1 9,'8=$-1 )6#+#-.61 S67,2+1 

�������� 8 5,:'1>. 1.6. 

L����>= 1.6 

×ØÙ6ÚÛÜ6 &5.39 ,0%(%*$.# 0%3 9 1%0"(#$"06 0%3$6 %:'H5*.  

Þ6 %&$%0$.-. +)29,=-. "5%$%-65. 75()8$.   
Ø¬»²º¸ 061(8 =%#7#5+13 %#( =, 7#6,-1, -'+ - ä«õ®Ùµ )6#+#-.61 

ëèèè ëèèì ëèèë ëèèï ëèèñ
·­¹Ü¸»õ¹¶µ»´½é %04#9# ðñðð ðèëñ îôèí îëèð ñêìï
¶ 5. /.: =,:­®¯°±°¸Ú ìíëê ìôôð ìôîê ìðôô ìôèï
¬±Ù #/1@)++$ îñë îôí ðëë îðî îññ

Pµõ½»½¾± 9#0"#(,705%#, %04#9# ììñë êôð ìèìë êñí êëô
¶ 5. /.: =,:78(+)+13 êê îð ññ ôè îñ
¬±Ù #/1@)++$ êð îî ñï ðê îë

å¸´õ¹¶¹-6#-8+,'4+) 
º¹»¼¹¯«­»´¶¹é %04#9# 

ïïèð ïèêð ïèíî ëêèð ëíëì

¶ 5. /.: =,:­®¯°±°¸Ú ìïôì ììðñ ììèê ììêî ìîðë
¬±Ù #/1@)++$ ììðéí ììì ììî ìðí ìîô

A»½¹º¹: ìèîìôéè ìèìïð êðìï êèêí íðêô

!� #05,++. 7#61 % 67,2+. -,C -.0>) 5)+()+>.$ (# "#9.7?)++$ 05,+8 
������ J 6,5)9#7.2 $6 =, 0,+.5,7+#-3.-./+1-1, 5,6 . 0,+.5,7+#-
��ü�������������� "#6,=+16,-1 (5,:'. 1.7). 

������� � "15#-, %,9, %.(31')+4 (2004 7.) =, 0,+.5,7+#-3.-./+1-1 

¡�ü����ü��� 8 U+."7#")57#%046.* ! 58,3%, !,"#7.=46.* ! 56,1, U#+)>46.* 

æ 47,9 5, M()046.* ! 30,1% #:',05$3, @# =+,/+# ")7)%1@8C 0)7)(+.* 8 
���"���; =, 0,+.5,7+#-:,65)7.#'#9./+1-1 "#6,=+16,-1 ! 8 U#+)>46.* ! 

çOTÒVè O89,+046.* ! 40,3 5, R.7#%#97,(046.* #:',05$3 ! 29,6 %.(0#56,. 
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L����>= 1.7  

;ØÝ4Ú6 0)+) 3%&263F"$.# 1(%: 0%3. , 0%3%/- B 5)*"+%(68,  

éÜÛ $" 0631%063)2. &)$6*)($.- $%(-)-, (%)  
·¹¾«Ù°¸¾¸ ëèèè 7. ëèèì 7. ëèèë 7. ëèèï 7. ëèèñ 7. 
P«°µ´«­°¹-3.-./+. ìôéë ìôéô ëìéï ëñéë ëìéñ
P«°µ´«­°¹-:,65)7.#'#9./+. ìñéë ìêéô ìíéð ìôéí ìêéë

M������� =,+)"#6#C+.054 %16'16,C 05,+ %#(#"#05,/,++$ 0.'4046#9# 
��������= – = 8045 0.'404613 %#(#9#+.% 680 (8,5%) +) %.("#%.(,&54 
���������� +#7-,-. <)+57,'.=#%,+1- %#(#"#05,/,++$- =,:)=")/)+# '1?) 
�������� /,051+8 0.' S67,2+1, , 7)?5, 0.'4046#9# +,0)')++$ 0"#B1%,C 
���� = 6#'#($=.% 5, .+(1%.(8,'4+13 0%)7('#%1+, ")7)%,B+, :.'4?.054 $613 
����������= 8 +)=,(#%.'4+#-8 5)3+./+#-8 05,+.. 

�� $6.054 "15+#2 %#(1 0105)- >)+57,'.=#%,+#9# %#(#"#05,/,++$ 
��������� %"'1%,C +)=,(#%.'4+1* 5)3+./+1* 05,+ %#(#"7#%.(+13 0"#78( . 
����", +)0%#C/,0+) "7#%)()++$ 6,".5,'4+13 5, "#5#/+13 "',+#%#-
¡��.���ü������ 7)-#+5.%. !+#?)+.054 23 8 7.=+13 7)9.#+,3 05,+#%154 %.( 

3O (# 70 %.(0#56.%. H#(,/, %#(1 =, 97,;.6,-1 5, 22 571%,', %.(085+.054 8 
����¡�������� -)7)B,3 0"71$C :,65)7.,'4+#-8 =,:78(+)++& "15+#2 %#(1. 

!����� "#9.7?8&54 0158,>.& %1",(61 %.(6'&/)++$ #:'C65.% 
����¡��������= %.( 0105)- )+)79#"#05,/,++$, @# C "#78?)++$- 05.6 

������� II !,6#+8 S67,2+1 "H7# "15+8 %#(8 5, "15+) %#(#"#05,/,++$".  

Ó�/ -.0>) =7#05,++$ +.57,5+#9# =,:78(+)++$ N78+5#%13 %#( 

��������ü ,+57#"#9)++#9# +,%,+5,B)++$. F;)651%+13 -)5#(.% %1(,')++$ 
�������� .= %#(1 % 8-#%,3 ()>)+57,'.=#%,+#9# %#(#"#05,/,++$ "7,651/+# 
�� .0+8C. !,:78(+)++$ %#(1 +.57,5,-1 "71=%#(154 (# %1+16+)++$ 
������û����= +, %#(+#-+.57,5+8 -)59)-#9'#:.+)-.& 8 (.5)*, =+1B)++$ 
��������ý 7)=105)+5+#05. #79,+.=-8, @# 0"71$C =:.'4?)++& 7.%+$ 
��������ý =,3%#7&%,+#05., % 5#-8 /10'. .+;)6>.*+1-1 5, #+6#'#9./+1-1 

���������. 

ú���=��� 2004 7. =,;.60#%,+# 21 %1",(#6 ,%,7.*+#9# =,:78(+)++$ 
������ #:'C65.%, % 5#-8 /10'. =,:78(+)++$ %#( I=#%046#9# . W#7+#9# -#7.% 
�ü����� +,;5#"7#(865.% .= 6#7,:'.%, .+?13 "',%8/13 =,0#:.% ".( /,0 
¡��������= :,',05+13 5, :8+6)78%,'4+13 #")7,>.* (=:1561 =,%(,+. 
���"��� 05,+#%1'1 "#+,( 140 510. 97+). 

µ "7#>)0. =7#?8%,+#9# =)-')7#:05%, %1+16,C :,9,5# "7#:')-, 0)7)( 

=ü�� /.'4+) -.0>) =,*-,C 163*%12"$$=. G, "#/,5#6 2005 7#68 8 0.'4046.* 

���>������ ".%()++#2 5, ".%()++#-03.(+#2 /,051+1 S67,2+1 8 ".(5#"')+#-8 

����� =+,3#(1540$ 1072 0.'404613 +,0)')+13 "8+651, 8 5#-8 /10'. 378 0.' 8 
���� =7#?8%,+#9# =)-')7#:05%,, = +13 +,*:.'4?) % I%5#+#-+.* T)0"8:'.>. 
ê��� ! %.("#%.(+# 191 5, 121 0)'#, U+."7#")57#%046.* #:',05. ! 556 . 48, 

ë�������ü�� ! 105 5, 90, M()046.* ! 86 5, 42 0)',. 
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ú����� ".(5#"')++$ :,9,5#, =#67)-,:  
� %)'16#-,0?5,:+) %#(#9#0"#(,7046) 5, -)'.#7,51%+) :8(.%+1>5%# 

�, $6 +,0'.(#6, +,(=%1/,*+# %10#6, =,7)98'4#%,+.054 05#68 -,'13 7./#6, @# 
�¡�������� ")%+8 %57,58 "717#(+#2 (7)+#%,+#05. 5)715#7.2 . ,651%.=8%,'# 

������ 5, 6,705#%. $%1@,;  
� .+5)+01;.6,>.$ "7#>)0.% ".(5#"')++$ = 60-70-3 7#6.% 8 =%'$=68 = 

�������>���� U+."7#%046#9# 6,06,(8 %#(#03#%1@ . %%)()++$- % 
�ü�¡�����>�û %)'1613 =7#?8%,'4+13 0105)-;  

� "7#7,38+61 ".( /,0 "7#)658%,++$ . :8(.%+1>5%, %#(#9#0"#-
�����ü�--)'.#7,51%+13 6#-"')60.% . 23 +)+,')B+, )60"'8,5,>.$, 
����������= "7#:')-1 %+,0'.(#6 671=#%13 $%1@ 90-3 7#6.%;  

� +)7,>.#+,'4+) %16#7105,++$ %#(1 8 %0.3 0;)7,3 '&(046#2 
��=�������, =+,/+. +)"7#(8651%+. %57,51 ("7#-10'#%.054, 6#-8+,'4+) . 
������ü� 9#0"#(,705%#);  

� +)=:,',+0#%,+, .+B)+)7+#-9#0"#(,7046, (.$'4+.054;  
� =,67155$ ?,35, 23 5,6 =%,+, "-#67, 6#+0)7%,>.$";  

� +)=,(#%.'4+1* 5)3+./+1* 05,+ %#(#"7#%.(+#-6,+,'.=,>.*+13 
����";  

� %16#7105,++$ "-#6713" 5)3+#'#9.* 8 "7#-10'#%#-8 6#-"')60.;  
� +)=,(#%.'4+) ;8+6>.#+8%,++$ /1 "#%+, %.(085+.054 8 +,0)')+13 

¡��ü��� ='1%#%#2 -)7)B. 5, .+?13 0105)- %#(#%.(%)()++$;  
� "717#(+. (=#67)-,, 9.(7#-)5)#7#'#9./+.) ;,65#71;  

� :)=(.C%.054 )6#+#-./+#9# -)3,+.=-8 7)98'&%,++$ %#(#6#710-
������=. 

Ï,�ì�
�, í
�	. P5,+#- +, "#/,5#6 2005 7#68 +, U)7B,%+#-8 

������� =,",0.% ")7):8%,'# 386 7#(#%1@ "7.0+13, 124 ! -.+)7,'4+13,  
��� ! 5)7-,'4+13 . #(+) "7#-10'#%) 7#(#%1@) ".(=)-+13 %#(.  

îï�ð�� 8*42"+$* 3%46. M>.+)+. "7#9+#=+. 7)08701 ".(=)-+13 %#( 

�������=�� % S67,2+. 61689,2 510. -3
/(#:, = +13 57499,9 510. -3

/(#: = 
����������>�/û (# 1,5 9/(-. !,:)=")/)+.054 "7#9+#=+1-1 7)0870,-1 

¡������ ".(=)-+13 %#( +,0)')++$ S67,2+1 =+,3#(1540$ % -)B,3 0,3-5,5, , % 
���������� – 1,3 510. -3

/(#: +, #(+8 #0#:8. 
Y��¡���� 7)0870.% ".(=)-+13 %#( =, "'#@)& %67,* +)7.%+#-.7+1*, 

C� =8-#%')+# %.(-.++.05& 9)#'#9#-05786587+13 . ;.=16#-9)#97,;./+13 

���� 7.=+13 7)9.#+.% S67,2+1. M0+#%+, /,051+, 7)0870.% "15+13 
¡�������� %#( =#0)7)(B)+, % ".%+./+#-8 5, ".%+./+#-=,3.(+#-8 7)9.#+,3 

���"��� % -)B,3 U+."7#%046#9# 5, A#'1+#-H#(.'4046#9# ,75)=.,+04613 

��������, , 7)08701 H.%()++#9# 7)9.#+8 #:-)B)+., @# =8-#%')+# 
���¡��=������� 9.(7#9)#'#9./+1-1 8-#%,-1 +,6#"1/)++$ %#(. 

D�������ü )60"'8,5,>.*+13 =,",0.% 7)97)08C . =-.+1%0$ %.( 5329,0 8 
NUU3 7#>. (# 3073,2 510. -3

/(#: 8 2004 7#>. (5,:'. 1.10). L)+()+>.$ (# 
¡��������� =-)+?)++$ %1(#:8568 ".(=)-+13 %#( % #05,++C ()0$51'.55$ 
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��������� =-)+?)++$- 6.'46#05. #:'C65.%-0"#B1%,/.% (/)7)= )6#+#-./+1* 

���� ()7B,%1). 

@ü�������= %#(#%.(:#78 =,9,'#- % S67,2+. #05,++.- /,0#- "71=%)'# 
�� "#'."?)++$ 9.(7#(1+,-./+#9# 05,+8 +, ()$613 %#(#=,:#7,3 
R%.(+#%')++$ 7.%+.% ".(=)-+13 %#(, 06#7#/)++$ ()"7)0.*+13 '.*#6 8 =#+. 
�¡���� %#(#=,:#7.%, =-)+?)++$ -.+)7,'.=,>.2). 

L����>= 1.10  

ñÝ6Ù ,)1)&60 6 0.5%(.&*)$$= 163,"-$.# 0%3 0 75()8$6 ,) 2004 (.*  
·­µ»°µ ".(=)-+. %#(1, 510. -3

/ (#: Eµ°±­«õ½°µ ".(=)-+. 
¶¹¯¸**, -3

/ (#: G«Ù¶« 7)9.#+8, 

¹¬õ«»´µ ·­¹º-
°¹Ù°µ 
Ù«¼«»¸ 

ö-054 
¯µõ²-
°¹¾ 

ª«¼«»¸ =, 
¾«´. I+A+P.

A¹¯¹-
¶µ¯¬µ­

ö-054 
­¹¯¹-
¶¸ò 

ª«¼«»¸ =, 
¾«´. 

I+A+P. 

A¹¯¹-
¶µ¯¬µ­

I¶´¹°¹Ü°« T)0-
¼®¬õµ¾« R71- 

ìïèèéí óó ìèìôéè ëêïéî Ê ëèíëôéî ëôîéî

Aµ°°¸ô½¾« ííîéî Íõ ìïôéô ìñéè Í ïíñíéè ôëîéí
A¹õ¸°»½¾« ëîíðéï ËÇ ïëêéè êîéí Ë ëêèéè èéñ
ù°µ¼­¹¼±´­¹¶»½¾« ìèêëéð ËÍ ðñêéè ìêéè È ëèïèéñ ôðêéê
ù¹°±ô½¾« ëñðñéè ìèè êêîéí ëìêéï ÇË ïìîêéï ìíëéï
å¸´¹Ü¸­»½¾« ðëíéð ÌÊ ëèðéè ëìéï Ì êðïéè ëñéð
ª«¾«­¼«´»½¾« ìèíìéð Çõ ïïêéï ññéí ÇÊ ñîðíéñ ñìëéô
ª«¼¹­µÙ½¾« ìîîèéô ÌË ëêñéì ðèéî õ îìììéè ëìíéè
J¶«°¹-\­«°¾µ¶»½¾« ôîñéñ ËË ëôìéï ôéè Ë ìèñéè íéí
ö¸ó¶»½¾« ñëìîéï ÈÍ ìððíéï ïîïéí Í ëïïìéð ëëéë
öµ­¹¶¹º­«¯»½¾« ñèñéð Ìö ëëîéô ìîéð Ë ñïïéè ñïéï
÷®º«°»½¾« ñôêèéè óË ìôêèéî îðñéô Ê ëîëîéë ïèéë
÷½¶µ¶»½¾« ïðññéì ÊÇ ìëïêéè ñëèéë ó ìîìïéð ìíëéë
E¸¾¹õ«ó¶»½¾« ññìéð ÇÇ ôêéï êéð Í ìîôôéè ôéï
Ø¯±»½¾« ôïðéô Ìõ ñèîéè ïêéñ Ê ðôèëéè ñíéñ
·¹õ´«¶»½¾« ñëííéê ÍÊ íèîéñ ìñïéë ó ïïôôéè ïìêéð
àµ¶°±°»½¾« ïðèëéî ÌÍ ñëîéð íïéì Í ìîèêéè ïïéî
P®Ü»½¾« ïñïëéë ËÈ îôôéí êëéî ÷ â â

ø±­°¹¼µõ½»½¾« ëðèðéè Çó ëíôéí ôôéð Ë ññèéè ëíéì
ù«­¾µ¶»½¾« ñìèêéí Ìó êðëéì ôíéî Ç ìèðîéè ôèèéî
ù±­»¹°»½¾« ñêôèéí ÌÇ ôíîéð ìñêéì Ë ïííéè â

ùÜ±õ½°¸ô½¾« ìêðïéô Íõ ñëîéê ììêéê ö ëðìèéè ðëéë
ã±­¾«»½¾« ìíèðéî Ìó ëíôéñ ìîéï Í êìïéè ëéô
ã±­°µ¶±ô½¾« ñèîéï ÇÇ ìôìéñ ìêéè Ê îïêéè ìñéî
ã±­°µºµ¶»½¾« íïëðéô ËÈ îìñéí ììðéë Ë ìíðéè îìéñ
ò»½¹º¹ "# 
ò¾­«ó°µ 

ðìðíêé
ë

êêê ìñíêèéð ïèôïéë ìëñ ðôèììéè ñìðïéê

9 !, (,+1-1 Y)#.+;#7-8. 

99 Q)= 87,38%,++$ 05#'#%13 %#(. R.'46.054 7#(#%1@  ! 28, =,",01 ! 10819,4 -3
/ (#:8, 

¶¹¯¹¶µ¯¬µ­ ! 1440,0 -3
/ (#:8. 

?�� 5, 6.'46.054 05./+13 %#(, 5%)7(13 %.(3#(.%, %161(.% % ,5-#0;)78, 
=ü� :8', +,6#"1/)+, % +,%6#'1?+4#-8 "717#(+#-8 0)7)(#%1@. =, :,9,5# 
��ü��, "7#(#%B8C . +,(,'. %"'1%,51 +, $6.0+1* 05,+ ".(=)-+13 %#(. L#-8 
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�������� "#'."?)++$ 9.(7#3.-./+#9# 05,+8 "#61 @# +) %.(:8'#0$, 
��ü���ü� "7#>)0 %.(+#%')++$ 3.-./+#9# 06',(8 ".(=)-+13 %#( (#0154 
��������. 

%&'&ú& û,
*
ü,ý�, ������	

º����������� 7)0870,-1 +,=1%,&54 0868"+.054 B1%13 #79,+.=-.% 
¡������, @# =,:)=")/8&54 .0+8%,++$ :.#0;)71. U.$'4+.054 B1%13 
���������� =,:)=")/8C +,*%,B'1%.?. "7#>)01, @# "7#5.6,&54 8 "717#(. 
R;#5#01+5)=, (13,++$, :.#9)#3.-./+. 6789##:.91 5#@#) . = $61-1 5.0+# 
¡��'$=,+) ;#7-8%,++$ %0.3 .+?13 "717#(+13 7)0870.%: 017#%1++13, 
ü����������, %#(+13, =)-)'4+13, 7)67),>.*+13. Q.#'#9./+. 7)08701 -#B+, 
�����=���� $6 0868"+.054 B1%13 #79,+.=-.% 80.3 /#5174#3 >,705% "717#(1: 

������, 5%,71+, 971:.% 5, -.67##79,+.=-.%. F60"'8,5,>.$ :.#7)0870.% 
¡������ %6'&/,C 5,6. #0+#%+. %1(1 (.$'4+#05. '&(1+1 $6 0.'4046) 
���¡��������, '.0.%+1>5%#, =:17,++$ "7#(86>.2 '.0.%, "7#-10)' =%.7.%, 
¡�����, 71:1 . -#7)"7#(865.%. L,6, (.$'4+.054 /,05# "71=%#(154 (# 
¡��� ���= 5, =+1@)++$ "717#(+13 :.#>)+#=.%, =-)+?8C :.#'#9./+) 
�����������=. !9.(+# = #>.+&%,++$- O.0#%#9# ()",75,-)+58 \IM MMG +, 
¡�����ü KK 05. '.01 0%.58 =,*-,'1 :'1=46# 40 -'+ 6-2

 (+, ")7.#( 

����ü����= =)-')7#:05%, ! 62 -'+ 6-2
) "#%)73+. 08?.. H7#>)0 

����������= '.0.% "7#(#%B8C540$ . +,(,'.. M0#:'1%# .+5)+01%+# 
���� �/���= "'#@, 57#"./+13 '.0.%. G, B,'4, =,7,= % S67,2+. @#7./+# 
������/���= :.'4?) '.0.%, +.B %10,(B8C540$. 

L)715#7.$ S67,2+1, 7#=5,?#%,+, +, ")7)37)05. :,9,54#3 "717#(+13 
=#+ . ?'$3.% -.97,>.2 "7)(05,%+16.% 7#0'1++#9# . 5%,71++#9# 0%.58. 
!,*-,&/1 -)+?) 6% "'#@. [%7#"1, % S67,2+. =#0)7)(B)+# "71:'1=+# 
35% C%7#")*04613 %1(.% B1%13 #79,+.=-.%. G, "#7.%+$+# +)%)'16.* 

5)715#7.2 85%#71'104 /#5171 "717#(+. =#+1: ?17#6#'105$+#'.0#%,, 
'.0#05)"#%,, 05)"#%, . "710)7)(=)-+#-#7046,.  

!+,/+, /,051+, 5)715#7.2 S67,2+1 7#=5,?#%,+, % :,0)*+. U+."7, . 
0;#7-#%,+, 7.=+#-,+.5+1-1 ',+(?,;5,-1 Q,9,505%# ',+(?,;5+#9# . 
:.#'#9./+#9# 7.=+#-,+.55$ % S67,2+. =:.'4?8C540$ 8 5,6.* "#0'.(#%+#05.: 
'861, :#'#5,, "',%+., 05)"1 5, '.01. !%,B,&/1 +, =+,/+8 =,9,'4+8 "'#@8 
=)-)'4 0.'4046#9#0"#(,7046#9# "71=+,/)++$ (:'1=46# 70%), =+,/+, 
/,051+, :.#7.=+#-,+.55$ =,'1?,C540$ ,0#>.*#%,+#& .= ,+57#"#9)++#-
=-.+)+1-1 )6#0105)-,-1. P158,>.$ ()@# =-.+&C540$ +, 67,@) "7,651/+# 
/)7)= "#05.*+) =:.'4?)++$ =,"#%.(+16.% 5, :8;)7+13 =#+ – =, #05,++. 20 

7#6.% 08-,7+, "'#@, "717#(+#-=,"#%.(+#9# ;#+(8 =:.'4?1',04 -,*B) +, 
20% (= 3% (# 4,6% %.( "'#@. =,9,'4+#2 5)715#7.2 S67,2+1). A S67,2+. 
"7#B1%,&54 "7)(05,%+161 :.'4? +.B 70 510. 5,60#+.%. U# 867,2+046#2 
W)7%#+#2 6+191 =,+)0)+# 511 %1(.% 7#0'1+ . 382 %1(1 5%,71+. G, 5)715#7.2 
S67,2+1 "#?17)+# "#+,( 3500 ,0#>.,>.* 7#0'1++13 8978"#%,+4. !, 
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(,+1-1 !)')+#2 6+191 S67,2+1, (# 06',(8 7.(6.0+13 . 5,613, $61- 

=,97#B8C +):)=")6, =+16+)++$, %.(+)0)+# 126 7#0'1++13 8978"#%,+47
. 

ú�����=�� .= ()$61-1 67,2+,-1-080.(,-1 #0+#%+) 5,60#+#-./+) $(7# 
��������������= S67,2+1 -,C +1=68 ")7)%,9, @# +,6',(,C ")%+8 
���¡������������ 8 "15,++. =,:)=")/)++$ =:)7)B)++$ :.#7.=+#-,+.55$ 8 
¡��/���¡����ü��� 6#+5)605.. L,6 8 7#=%1+)+13 67,2+,3 !,3.(+#2 [%7#"1, 

�� =,'1?1'10$ '1?) %5#71++. '.01, %.(:8%,C540$ ()97,(,>.$ 5, 87,B)++$ 
����� /)7)= 5)3+#9)++) =,:78(+)++$ "#%.57$ . N78+5.%, 3#/, =,9,'4+, "'#@, 
�� =-.+&C540$ (87,B)+. '.01 =,*-,&54 :'1=46# 1,2 -'+ 6-2

, ,:# 38% 

������������ý 5)715#7.2). 
@������ 0"#B1%,++$ ()7)%1+1 8 0%.5. % +,?. (+. 05,+#%154 -,*B)  

3 -'7( -3
/7. <) 7.%+#=+,/+# %1(,')++& 4,5 -'7( 5 083#2 7)/#%1+1 

��������ý -,01, ,:# 7% 7./+#2 :.#'#9./+#2 "7#(86>.2 80.3 '.0.%. Q.'4?, 
¡������� :.#'#9./+#2 "7#(86>.2 %1(#:8%,C540$ = 57#"./+13 '.0.% I=.2, 
?.��ü� 5, O,51+046#2 I-)7161, () -,*B) 80% ()7)%1+1 %16#7105#%8&54 
=ü ",'1%#. S 67,2+,3, @# 7#=%1%,&540$, @#7./+# “")7)3#(154 8 (1-” 

¡�������� 12 -'+ 9, '.08.  
D����� 57#"./+. '.01 =,*-,&54 (# 7% "#%)73+. 08?., . % +13 

����������= (# 2/3 80.3 %1(.% 5%,71+ . 7#0'1+. !, 10 510$/#'.54 >1%.'.=,>.2 
�û����� =+,/+#& -.7#& ")7)5%#71'# 80. "7#05#71 +)'.0#%13 7.%+1++13 
�ü������� – 30–50 -'+ 6-2

 05)".%, '.0#05)".%, 0,%,+, "7)7.*. !,-.+, 
¡�������� ;.5#>)+#=.% ,97#>)+#=,-1 "71=%)', (# 7,(16,'4+#2 =-.+1 

�������� )6#0105)-. !,-.054 05.*613 8978"#%,+4 ()0$56.% %1(.% 7#0'1+ 

����ü�� ?58/+. -#+#68'45871, $6. +) =(,5+. (# 0,-#".(571-61 . 
���������=>�ý. 

!� #>.+&%,++$- \IM, 9'#:,'4+) 06#7#/)++$ '.0.% 8 18 7,=.% 
¡�����C�/ 23 %.(+#%')++$. !,=+,/)+. 5)+()+>.2 C (8B) 0)7*#=+#& 

�ü��������û =,97#=#& ('$ '&(05%, /)7)= 5), @#: 
� !'-!"#$", =-)+?8C540$ :.#-,0, . "7#(86>.*+1* "#5)+>.,' 

����.���, , %.("#%.(+#, . 9'#:,'4+1* 7)0870 ;#5#01+5)=8. !9,(,+1* "7#>)0 
���� ���= "71=%#(154 (# "#0',:')++$ 9,=#%#2 ;8+6>.2 :.#0;)71 5, 22 
��������� 7)98'&%,51 ,01-.'$>.& 0#+$/+#2 )+)79.2 5, 06',( ,5-#0;)71; 

�  !'-:#%)", =-)+?8C540$ %+)0#6 57,+0".7,>.2 8 6789##:.98 %#(1 +, 
�� �, @# "71=%#(154 (# =-.+1 7)B1-.% #",(.% . 05#68, , 5,6#B  "7106#7&C 
û������>�û (0"805)'&%,++$) %)'1613 5)715#7.*. S =#+. 57#"./+13 '.0.% 
ü�������� %#(1 "#%+.05& =,7)98'4#%,+# 7#0'1++.05&, 5#-8 22 =+1@)++$ % 
������ .+5)+01%+#2 0#+$/+#2 7,(.,>.2 "71=%#(154 (# 6'.-,51/+13 =-.+. 

D����ü� '.0.% 8 9.704613 7,*#+,3 . +, %#(#(.'. "71=%#(154 (# 
�������.�ü�>�ý ",%#(6.%, 0)'.% . "#083 +, >13 5)715#7.$3; 

                                           
7 G,>.#+,'4+, (#"#%.(4 "7# 9,7-#+.=,>.& B155C(.$'4+#05. 080".'405%, 8 +,%6#'1?+4#-8 

"717#(+#-8 0)7)(#%1@. // P")>.,'4+) %1(,++$ (# 5-2 A0)C%7#")*046#2 6#+;)7)+>.2 -.+.057.% 
+,%6#'1?+4#9# 0)7)(#%1@, “U#%6.''$ ('$ [%7#"1”. – R12%, 2003. 
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�  !'-1#"1B, 06#7#/)++$ '.0.% "71=%#(154 (# =+16+)++$ :.#5#".% 
�������� %1(.% . =-)+?)++$ ',+(?,;5+#9# . :.#'#9./+#9# 7.=+#-,+.55$ (:# 
���� C (B)7)'#- . )6#'#9./+1- 7)=)7%8,7#- :.'4?#05. :.#>)+#=.% !)-'.).  

Æ��¡������ü� %16#7105,++$ +,=)-+#2 ;,8+1 +)=+,/+) ( "#7.%+$+# = 
¡����ü>�/û 5%,71++1>5%,) . -,C 0855C%) =+,/)++$ '1?) ('$ -,'#2 /,051+1 

��������=. U# 5#9# B, '&(1+, "7#(#%B8C =-)+?8%,51 7#=-.71 "717#(+13 
¡�¡��=>�� :,9,54#3 =%.7.% 5, "5,3.%.  

!����� 9#0"#(,7046) =+,/)++$ -,&54 %#(+. :.#7)08701. G, 04#9#(+. 
� 0%.5. %1'#%'&&54 @#7./+# 100 -'+ 5 71:1 5, 10 -'+ 5 .+?13 
����¡����ü���. !, (,+1-1 \IM, % "7#>)0. %1'#%8 71:1 =,%(,&540$ =:1561 

KOV 0%.5#%13 )60"'8,5,>.*+13 =,",0.% "7#-10'#%13 71:. A#(+1- 

����������� =:1561 +,+#0$540$ +) '1?) "7#-10'#-, ,') * 5)3+#9)++1- 

¡��� ���=� +)7)051'1@, ?'$3.% -.97,>.2, =,:78(+)++$- ,6%,5#7.* 5, 
�� ��� %"'1%,-1 5)3+#9)+)=8 +, :.#0;)78.  

!� #05,++. 40 7#6.% /)7)= "#%+) %1+1@)++$ ,:# 7.=68 =-.+8 
����������� "#"8'$>.2 :8'# =,:#7#+)+# "7#-10)' 18 %1(.% >.++13 71:. !, 
��û .05#7.& "#'&%,++$ +, 5%,71+ '&(1+#& #05,5#/+# =+1@)+# ()0$561 

����� %)'1613 00,%>.% . "5,3.% (-,-#+5, ")/)7+1* %)(-.(4, +#0#7.9 E)76,, 
��������ü�� #')+4, 587, P5)')7#%, 6#7#%,, (7#+5, "5,3 -#, 5#@#). 
@������� ".( =,97#=#& =+1@)++$ ")7):8%,C (# 10 510. %1(.%, % #0+#%+#-8 
��C�� 7#0'1+, 00,%>.%, 6#-,3.  

þÿð�>��� ("&)(&6 <5(,9$6 "7)(05,%')+. %1@1-1 7#0'1+,-1, 

������, '1?,*+16,-1 5, %#(#7#05$-1, $6. %16#7105#%8&540$ ('$ 
������������ . 68'4587+13 "#57): 080".'405%,. A S67,2+. +,'./8C540$ 
¡���� 25 510. %1(.% 7#0'1+, = $613 %1@13 08(1++13 7#0'1+ – 4,5 510. 
�����, -#3#"#(.:+13 – :'1=46# 800 %1(.%, '1?,*+16.% – "#+,( 1 510., 
������ – "#+,( 15 510. %1(.%, %#(#7#05)* – :'1=46# 4 510. %1(.%.  

L���’$+105. 7#0'1++. 7)08701 S67,2+1 "7)(05,%')+. $6 05)"#%#&, 

��ü . :#'#5+#& 7#0'1++.05& (0,6 -'+ 9,), "',%+.% (0,96), "7.0+#%#(+13 
RNT·OW . -#704613 (0,80) ,6%,5#7.*, 0#'#+>.% . 0#'#+/,6.% (0,58). D#7./+# 
���� %17#:'$&54 21 878 510. 5 #79,+./+#2 7)/#%1+1.  

L���’$+105. 7#0'1++. 7)08701 %.(=+,/,&540$ :,9,505%#- %1(.%, $6. C 
>������ 6#7-#%1-1 (46% =,9,'4+#2 6.'46#05. %1(.%), '.6,70461-1 (23 

����), 5)3+./+1-1 (12), ()6#7,51%+1-1 (72), 3,7/#%1-1 (13), 

����������� 5, ")79#+#0+1-1 (76), 6#7-#%1-1 (26) 7#0'1+,-1. P8/,0+, 
����������� S67,2+1 =+,/+#& -.7#& %1(#=-.+)+, ".( %"'1%#- 

���¡������ü�ý (.$'4+#05. '&(1+1: "717#(+, 7#0'1++.054 =:)7)9',0$ '1?) 
�� 19 -'+ 9,, @# 05,+#%154 :'1=46# 32% =,9,'4+#2 "'#@. ()7B,%1. H.( 

¡�=��� ,:# #"#0)7)(6#%,+1- ,+57#"#9)++1- %"'1%#- >.'8 +1=68 
¡� ������ 6#'104 % S67,2+. 7#0'1+ ")7)%)()+# (# 7#=7$(8 5,613, @# 
���ü�û��, , 429 %1(.% 08(1++13 7#0'1+ =,+)0)+# (# W)7%#+#2 6+191 

µü��ý��. 
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þ�ð�ïð> !3,(6$$%0% &3*!) <5(,9$6. H.( 5%,71++1- 0%.5#- 

������û�� 0868"+.054 %0.3 #0#:1+ 5%,71+ 7.=+13 %1(.%, $6. "#05.*+# ,:# 
��������� -)?6,&54 8 -)B,3 :8(4-$6#2 5)715#7.2 /1 ,6%,5#7.2. !,9,'#- % 
µü��ý�� +,'./8C540$ "#+,( 44 510. %1(.% 5%,71+, 8 5#-8 /10'. :'1=46# 700 

����� 37):)5+13 (0)7)( #05,++.3 103 %1(1 00,%>.%, 367 %1(.% "5,3.%, "#+,( 

SKO %1(.% 71:, -,*B) 40 %1(.% "',=8+.% =)-+#%#(+13) 5, "#+,( 27 510. 
����� :)=37):)5+13 (0)7)( +13 (#-.+8&54 6#-,31 ! "#+,( 20 510. %1(.%).  

D #05,++. 510$/#'.55$ 5%,71++1* 0%.5 S67,2+1 %0) :.'4?) %.(/8%,C 
���������� %"'1% (.$'4+#05. '&(1+1. P"#/,568 "#/,'#0$ =:.(+)++$, , 
¡���� . "#%+) =+16+)++$ #67)-13 5%,71+, @# :8'1 #0+#%+1-1 #:’C65,-1 

¡��û����=, , 7,=#- .= +1-1 . 31B,6.% – %#%6.%, %)(-)(.% 5#@#. M0#:'1%# 
¡����û/���= ,+57#"#9)++1* %"'1% +, 6.'46.0+1* . %1(#%1* 06',( ;,8+1 

¡���=��� KK 05#'.55$, 6#'1 "#/,'#0$ .+5)+01%+) =7#05,++$ . 7#=?17)++$ 
�¡�ü��� 9#0"#(,7046#2 (.$'4+#05. '&(1+1. 

%&'&1& ����ü��	ý�, ������	

Fü�������� "7#:')-1 %1+16,&54 /)7)= %578/,++$ 5)3+#9)+)=8 8 
���������-)+)79)51/+1* :,',+0 "',+)51, $6) "#05.*+# =7#05,C . (#0$9,C 
������������ 7.%+$. <) =8-#%')+# 5)"'#%1- . 3.-./+1- =,:78(+)++$- 

��������C� 5, =-.+#& 0")657,'4+#2 "7#=#7#05. ,5-#0;)71, , 5,6#B 

�����û 7#0'1++#9# "#671%8 $6 9#'#%+#9# ")7)5%#7&%,/, 0#+$/+#2 )+)79.2 
� (%198+, :.#51/+#9# 6789##:.98 +, !)-'..  

Æ������� /1++16#- =,=+,/)+13 =,97#= C %1(#:8%,++$ . %16#7105,++$ 
�������� +,(7 ('$ "#57): )+)79)5161. 

ú�� åíåðãåòèêîþ8
 7#=8-.&54 ",'1%+#-)+)79)51/+1* 6#-"')60 

ü��ý��, $61* #3#"'&C )+)79)51/+. 7)08701, %17#:')++$, ")7)5%#7)++$, 
¡���������= . %16#7105,++$ 7.=+13 %1(.% )+)79.2. H7#%.(+#& 9,'8==& 

��������ü� C )')657#)+)79)516,, =#67)-, $()7+,. U# )+)79)51/+#9# 
ü��¡��ü�� %.(+#0$54 9,=#-, +,;5#- . %89')%1(#:8%+. 9,'8=. "7#-10'#%#05., 
=ü� 7,=#- = )')657#)+)79)516#& % -,0?5,:,3 67,2+1 #:’C(+8&54 % [(1+8 
����������� 0105)-8. 

ú�� åíåðãåòè÷íèìè ðåñóðñàìè 7#=8-.&54 /,051+8 "717#(+13 
��������, $6. -#B854 :851 %16#7105,+. % )+)79)51>. ('$ #571-,++$ )+)79.2. 
F���������� 7)08701 -#B854 :851 ,"4*:,'4,-6- ("#6',(1 +,;51, 9,=8, 
������=, 87,+8, 5#7;8, 0',+>.% 5#@#) . 4*:,'4,-6- ()+)79.$ %.578, %#(8, 
¡�������, 9)#5)7-,'4+, )+)79.$ 5#@#). 

                                           
8 F+)79)516, $6 +,86, %1%/,C =,6#+#-.7+#05. "7#>)0.% . $%1@, "#%’$=,+13 = #571-,++$-, 

")7)5%#7)++$-, ")7)(,++$-, ")7)7#="#(.'#- . %16#7105,++$- 7.=+13 %1(.% )+)79.2 ()+)79.$ – 

>) =,9,'4+, 6.'46.0+, -.7, 7.=+13 ;#7- 7838 -,5)7.2). S ;.=1>. 7#=7.=+$&54 -)3,+./+8, 

5)"'#%8, )')657#-,9+.5+8, 97,%.5,>.*+8, $()7+8 5, .+. %1(1 )+)79.2. H71 >4#-8, =,6#+ 

=:)7)B)++$ )+)79.2 (")7?) +,/,'# 5)7-#(1+,-.61) /)7)= 5)7-.+ “)+)79.$” #:’C(+8C %#C(1+# %0. 
$%1@, "717#(1. 
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?�����ÿ��� "$"(0%("&)(&6. C0(-4'. A S67,2+. "7#-10'#%# 
�������=û���= 183 7#(#%1@, +,;51 . 9,=8, % )60"'8,5,>.2 ")7):8%,C 47 

������C, )60"'8,58&540$ (%, 9,=#03#%1@,. A04#9#, =, (,+1-1 

Ñ��"ü���������ý S67,2+1 (1993) :8'# %1(#:85# 325 -'+ 5 +,;51 5, "#+,( 

NÎOO -'7( -3
 "717#(+#9# . 7#=/1+)+#9# 8 +,;5. 9,=8. 

µ 5,:'1>. 1.8 +,%)()+# 7#=7,38+6#%8 =,:)=")/)+.054 =,",0,-1 

�������ü� 6#710+13 6#",'1+ % S67,2+., , (,+. 5,:'1>. 1.9 0%.(/,54, @# 
��������� =,",01 %16#"+#9# ",'1%,, 5#:5# 5. #:0$91, $6. -#B854 :851 

�������� =, 08/,0+13 5)3+#'#9.*, "71:'1=+# % 05# 7,= -)+?. 7.%+$ 
����������� ")7)(:,/)+4 23 08-,7+#9# %-.058 8 =)-+.* 6#7.. U#058"+. 
��¡��� +,;51 . 9,=8 "71:'1=+# % 05# 7,= ")7)%1@8&54 23 08/,0+) 
����������= =, 7.6, , =,",01 %89.''$ – -,*B) % 510$/8 7,=  

Y�����C� %16#"+13 %1(.% ",'1%, 7#=-.@)+. +)7.%+#-.7+#. U# 30% 

¡����>����� 0%.5#%13 =,",0.% %89.''$ 5, 9,=8 . -,*B) 20% +,;51 

������=���= +, 5)715#7.2 T#0.2, 35% +,;51 5, 17% 9,=8 =+,3#($540$ +, 
@��������� P3#(.. A)'161-1 "#5)+>.,',-1 %89.''$, +,;51 5, 9,=8 :,9,5, 
ú������� I-)716,. G, >. 571 7)9.#+1 "71",(,C -,*B) 70% 7#=%.(,+13 
�������� =,",0.% %16#"+#9# ",'1%,. 

L����>= 1.8  

J4Þ�6�ßÙÜ4�6 ,):",1"G"$6&*4 75()8$. ,)1)&)-. 0.3%:9*59  

Ü4�Ø5ÙØ� 5%1)2.$ 
à±Ù±­¶ G«Ù¶« 6#710+13 6#",'1+ ª«¬±Ù¼±Û±°µ»´½ 

¬«õ«°»¹¶¸Ü¸ 

Ù«¼«»«Ü¸  
¾µõ½¾¹»´µ 7#(#%1@, 

ò¹ +) 7#=7#:-

õ²'´½»² 

Ù«¬±Ù¼±Û±°¹»´µ 
Ù«¼«»«Ü¸ (7#61) 

·­¸­¹¯°¸á 9,= ðë ìèè ìô
G«7´« = 6#+()+0,5#-  îï íð ìë

A®ºµõõ² 6,-’$+)  ôëô ññë îðô

A®ºµõõ² :87)  ì ìîì ðô ì ñêï

º����� 67,2+ I=.2, I;7161, H.%()++#2 I-)7161 $6 #0+#%+1* %1( 

¡����� %16#7105#%8&54 8 9#0"#(,705%. 7#0'1++) ",'1%# – ()7)%1+8, 
������. Q.#9,= %16#7105#%8C540$ 9#0"#(,705%,-1 :,9,54#3 67,2+ 0%.58 – (# 
UV =,9,'4+#9# #:0$98. 
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L,:'1>$ 1.9  

;%*"$K6/$6 ("&9(&. *) ("&9(&., =56 0F" 0.5%(.&*%09>*4&= 9 &06*6 

(-2(3 * 9-%0$%+% 1)2.0)) 
A¸¾¹¼°± ",'1%# Øôµ°'¶«°°² 

¾µõ½¾¹»´µ 8 +,(7,3 
à¹Ù¶µ¯«°µ 
Ù«¼«»¸ 

P¼¹ø¸¶«°°² 
(ìêêè 7.) 

ø¶±­¯± ",'1%#  ô íèè ì ëíè ïéêð
G«7´« 783#-,  ñïè ïìè ñéôë
G«7´« %,B6, 5, =,")/,5,+,  ì ëñè ôè èéëô
ù¹»´®¼°¸á "717#(+1* 9,=  ïïè ììè ëéñí

G±´­«¯¸ôµá°¸á 9,=  ì ðèè ëî èéèñ
·«õ¸¶°µ 0',+>.  ïîï èèè ëðè èéèí
A»½¹º¹  ïðñ ñèè ë èîî ììéîî

D�"����� )+)79)51/+1- 7)0870,- C ìåòàí âóã³ëüíèõ ðîäîâèù. 

D�� +,')B154 (# 08"85+.3 %89.''& 6#710+13 6#",'1+ . -.051540$ % +4#-8 % 
ü���ü���� %.( 5 (# 30 -3

/5. Z6 %1:83#- . %161(#+):)=")/+, 7)/#%1+, -)5,+, 

� #(+#9# :#68, ")7)?6#(B,C %1(#:8568 %89.''$, , = .+?#9# ! C >.++#& 

��������û9
. !, "7#9+#=+1- #>.+&%,++$- (=#67)-,, S67GUJ"7#)65) 8 

��������� %.(6',(,3 S67,2+1 -.051540$ %.( 20 (# 30 57'+. -3
 -)5,+8. A 

¡������� "7,651>. =,",01 -)5,+8 #:'.6#%8&540$ +, (.&/13 ?,35,3, +, 
���������, 7#=%.(8%,'4+13 5, ")70")651%+13 (.'$+6,3, , 5,6#B +, 
��ü����� ?,35,3. H#9,?)++$ =,",0.% -)5,+8 % "7#>)0. %1(#:8%,++$ 
������= 05,+#%154 -,*B) 400 -'+ - +, 7.6. !,9,'#- +, %89.'4+13 ?,35,3 
Ñ������ %161(1 -)5,+8 % ,5-#0;)78 05,+#%'$54 :'1=46# 2 -'7( -3

. ! 
>���� #:'C-8 :'1=46# 13% 6,"58C540$ 0105)-,-1 ()9,=,>.2 ?,35 . '1?) 
çOV %16#7105#%8C540$ (('$ #",')++$ ?,35+13 6#5)')+4 5#@#). 

L�ü�� /1+#-, 08-,7+, 6.'46.054 )+)79.2, $68 #571-8&54 =, 7,38+#6 
��ü�¡��� 5, :.#9)++13 )+)79#7)0870.%, 05,+#%154 12,6 -'7( 5 8-#%+#9# 
¡����� +, 7.6, , =,9,'4+, 22 "#58B+.054 ! "71:'1=+# 12 000 YA5. 

Ñ���� -.0>) =, =+,/)++$- % )+)79#7)0870,3 5)3+#0;)71 =,*-,C 
=����� ",'1%#, 9#'#%+1- (B)7)'#- $6#9# C %16#"+1* 87,+. P%.5#%. 
�������� 9)#'#9./+. 78(+. =,",01 87,+8 05,+#%'$54 20,4 -'+ 5, 8 5#-8 /10'. 
��������� – 3,3 -'+ 5#++. A-.05 87,+8 8 "#7#(,3 :.'4?#05. 7#(#%1@ – 

OTOON� OTO3VT 5#-8 +)#:3.(+# =(.*0+&%,51 78(+) =:,9,/)++$. H717#(+1* 

���� +, 99,3% 06',(,C540$ = .=#5#"8 233
U 5, +, 0,7% – = .=#5#"8 235

U, 8 
=ü��� -#B'1%, 0,-#/1++, ',+>&9#%, 7),6>.$. U'$ "7#-10'#%13 >.')* 

������ûû�� .=#5#"+) =:,9,/)++$ 87,+8 = (#%)()++$- %-.058 235
U (#  

                                           
9 A161(1 -)5,+8 % ,5-#0;)78 "71=%#($54 +) 5.'461 (# %57,51 )+)79)51/+13 7)0870.% ,') * (# 
"#01')++$ ",7+16#%#9# );)658 (=, >1- );)65#- 1 5 -)5,+8 "717.%+&C540$ (# 21 5 
%89')610'#9# 9,=8). !9.(+# = 6,(,057#- ",7+16#%13 9,=.% % S67,2+. =, 2003 7.6 (=, =%.5#- 

S67GUJ9.(7#-)5) %161(1 -)5,+8 ".( /,0 %1(#:8568 %89.''$ (=, PM2-)6%.%,')+5#-) 05,+#%1'1 

25,8 -'+ 5, ,:# 5% %04#9# +,>.#+,'4+#9# #:0$98 %161(.% ",7+16#%13 9,=.%.  
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3 %.(0#56.%. L,61* 87,+ (8 %19'$(. UM2) %16#7105#%8C540$ 8 :.'4?#05. 
�������� 7),65#7.%. 

µ 7,=. %157,51 1 69 87,+8 % ,651%+.* =#+. 7),65#7, 85%#7&C540$ (#  
Î· LUB 5)"', (=,')B+# %.( ;.=1/+13 8-#%). <) %.("#%.(,C 0",'&%,++& 

S3OO 5 %89.''$.  
@������� 8 0%.5. "7,>&C "71:'1=+# 400 7),65#7.% IFP .= 08-,7+#& 

��¡����û "#58B+.05& -,*B) 1200 YA5. 
@���ÿ��-���� "$"(0%("&)(&6. Y)#;.=1/+. 7)08701 )+)79.2, @# :'1=46. 

�� "#%)73+. 08?. 5, #6),+8, 8 7,=. ")7)-.@)++$ "#%.57$+13 . %#(+13 -,0 
��û�� "#58B+.054 8 -)B,3 25 -'+ YA5 – >) 8 2 000 7,=.% ")7)%1@8C 
¡������ "#58B+.054 5)3+#0;)71. 

Æ����������= =,*-,C ")7?) -.0>) 0)7)( %.(+#%'&%,+13 7)0870.% 
������.���. L)#7)51/+1* "#5)+>.,' -,5)716#%#9# 05#68 (#7.%+&C  
ÎOOO YA5 (190 FUB/7). T),'4+1* 9.(7#)+)79)51/+1* "#5)+>.,' ('$ %0.3 
����ü 0%.58 #>.+&C540$ 8 2900 YA5. \,651/+# 04#9#(+. %16#7105#%8&54 
��� � 1000 YA5 ('$  %17#:')++$ 9.(7#)')657#)+)79.2. S 0%.5. "7,>&&54 
���=�ü� 510$/ YFP .= =,9,'4+#& )')6571/+#& "#58B+.05& 660 YA5. 

@������ #>.+6, "#58B+#05. 05.*613 %.57.% 8 +1B+.3 ?,7,3 
�����.��� 05,+#%154 5000 YA5. L)3+./+# -#B'1%1* #:0$9 %.57#)+)7-
����ü� (8B) -,'1*  "#7.%+$+# = >.C& %)'1/1+#& ! 300 YA5 (")70")651%, 
SOSO 7.). L,6, 8 U,+.2 %.57#01'#%. 805,+#%61 =,:)=")/8&54 '1?) 3,7% 

���������ý )')657#)+)79.2. !,9,'4+, )')6571/+, "#58B+.054 %.57#)+)79)-
������ 805,+#%#6 "7#-10'#%#9# 51"8 =,7,= (#0$9', 8 0%.5.  11 YA5. 

A�ÿ��ï������ "$"(0*B ;"+-*, @# =8-#%')+, 7,(.#,651%+1- 

���¡���� 8 +,(7,3, =,9,'#- #>.+&C540$ "#58B+.05& 32 510. YA5. !,9,'4+, 
����������� "#58B+.054 Y)#LFP 8 0%.5. (PVI, J5,'.$, G#%, !)',+(.$, 
Ó�ü��ü�, Z"#+.$, J0',+(.$, T#0.$ 5#@#) +) ")7)%1@8C 1,5 YA5. H#5)+>.,' 
�ü�¡�����>������ 7)08708 0#+$/+#2 )+)79.2 #>.+&C540$ %.( 100 (#  
·OO 510. YA5. W)7)= -,'8 @.'4+.054 >.C2 )+)79.2 5)3+#0;)7, -#B) 
��ü�������� (8B) -,'8 22 /,051+8. L)3+./+1* "#5)+>.,' %16#7105,++$ 
���=���ý )+)79.2 #>.+&C540$ % 500 YA5. !,9,'4+, "#58B+.054 0105)- 

¡�=���� ")7)5%#7)++$ 0#+$/+#2 )+)79.2 (#0$9', 4 YA5, 8 5#-8 /10'. 
�������� ;#5#)')6571/+13 ")7)5%#7&%,/.% ! 0,1 YA5.  

D�ü��������= )+)79.2 %.(+#%'&%,'4+13 (B)7)' (,054 -#B'1%.054 
������� 0"#B1%,++$ ();.>15+13 ('$ S67,2+1 +,;5#"7#(865.% +, 5-6%, 8 
���� /10'. =, 7,38+#6 %16#7105,++$ 9)'.#7)0870.% – +, 1,7%, %.57#%#2 
������ý – +, 2,8%, 9)#5)7-,'4+#2 )+)79.2 – +, 0,1%, :.#9,=8 – +, 0,2%, 

�����������ý 7./#6 – +, 0,9 %.(0#56,.  
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%&'&�& 	,����*+�, ������	

Ó��������� 7)08701, 85%#7)+. % +,(7,3 . +, "#%)73+. =)-'., = (,%+.3 
����� ?17#6# %16#7105#%8&540$ '&(05%#-, . 5#-8 (.05,'1 +,=%8 6#710+13 
ü�¡����. O1?) ()%’$54 3.-./+13 )')-)+5.% 05,+#%'$54 0868"+# 99% -,01 

ü�������������ý =)-+#2 6#71: 610)+4 – 45,2%; 67)-+.* – 27,2%; ,'&-.+.* 

! ÒVè -,9+.* – 2,8%; +,57.* – 2,3%; 6,'.* – 1,7%; 515,+ – 0,9%;  

ü���>�� – 5,1%; =,'.=# – 5,8%; .+?. – 1,0 %.(0#56,.  
C����>. U# 7#="#%0&(B)+13 -)5,'.%, $6. +)#:3.(+. ('$ 

������������ý "7#-10'#%#05., %.(+#0$54 ,'&-.+.*, =,'.=#, -,9+.*, 515,+ 5, 
�������>�. J+?. -)5,'1 C 9)#3.-./+# 7.(61-1. U'$ :,9,54#3 )')-)+5.% -.B 

ý� "717#(+#& 6#+>)+57,>.C& 5, %16#7105,++$- .0+8C "#-.5+1* =%’$=#6. 
<� #=+,/,C, @# )60"'8,5,>.*+. =,",01 7#=5,?#%,+. "71:'1=+# 
¡��¡��>���� 23 7#="#%0&(B)++& 8 =)-+.* 6#7.. U'$ ()$613 7.(613 -)5,'.% 
����/ 7),'4+, +):)=")6, %1/)7",++$ +,*:.'4? 7)+5,:)'4+13 7#(#%1@, 

���� @# 23 (#:8%,++$ %.(:8%,C540$ 8 %)73+.* -)B. 0-891 9)#3.-./+#2 
¡��¡��>�������. L)3+#0;)7, %.(.97,C 7#'4 -#985+4#9# 6#+>)+57,5#7, 
���ü�� -)5,'.% 8 "7#05#7. :.#0;)71. Q,9,5# = >13 )')-)+5.% 5, 23 0"#'86 C 
�������� #5785,-1. 

?��������� 5%(6&$* 5%8,-6$6 !, $"()4$, +*$"(,-.$, 017#%1+,  
���=��� 1/3 =,9,'4+#9# #:’C-8 C 017#%1+#& ('$ 3.-./+#2 "7#-10'#%#05. . 
�������>��� -.+)7,'4+13 (#:71%, , 2/3 – %16#7105#%8&540$ $6 :8(.%)'4+. 
���������. P"#B1%,++$ 6*,"#0(9,-; :'7#-4 "#05.*+# =7#05,C, #0#:'1%# 
.��.�����, 6,'.*+13 5, ,=#5+13 (+, "#/,5#6 KKJ 05. ")7)%1@1'#  
S3O -'+ 5/7.6). UB)7)'#- 3'2301*4 C 7#(#%1@, ,",515.%, ;#0;#715.% 5, 
�� �� ;#0;,5+13 -.+)7,'.%. D0(*8 C ?17#6# "#?17)+1- )')-)+5#- (1,7% 

� =)-+.* 6#7.) . 6#+>)+578C540$ 8 7#(#%1@,3 6,'.*+13 0#')* -#7046#9# 
¡����"���=. F60"'8,5,>.*+. =,",01 6,'.& ")7)%1@8&54 60 -'7( 5#++. 

Y����� 0.'1% "7,651/+# +)%1/)7"+1*, 5#-8 @# ('$ %17#:+1>5%, 
����ü� 5, .+?13 0"#'86 %16#7105#%8&54 ,=#5 "#%.57$, 6.'46.054 $6#9# % 
�����.��� !)-'. ! 3,8·10

15
 5#++. 

��=������ 2*#&- 8 =)-+.* 6#7. (#7.%+&C 0,09 %.(0#56,. H71:'1=+# 
3OV "#57): 8 0.7>. =,(#%#'4+$&54 =, 7,38+#6 7#(#%1@ )')-)+5,7+#2 0.761 

���ü�������� "#3#(B)++$ ,:# +,6#"1/)+4, $6. 85%#7&&540$ %+,0'.(#6 
��=������� 0.76#:,65)7.*. J+?. (B)7)', 0.761: "717#(+1* 9,= = %10#61- 

������� G2S, 08'4;.(+. 78(1 . 6#'/)(,+1. P%.5#%) %17#:+1>5%# 0.761 !  

KO -'+ 5/7. 3 .+?13 %1(.% -.+)7,'4+#2 017#%1+1 ('$ +)#79,+./+#2 3.-.2 
��������� =,",01 3'#71(.% . 08'4;,5.% +,57.&, -,9+.&, 6,'4>.&, $6. 
����=���= 8 %#(,3 P%.5#%#9# #6),+8.  

E�� 
£�$¥  601"#*0(- – >) +,*:.'4?, =, -,0#& 5, #:’C-#- 978", 
�������, $6. (#:8%,&54 ('$ :8(.%)'4+13 "#57):: :85#%) 5, "#(7.:+)+) 
���������� 6,-.++$, ".0#6, 97,%.*. U7898 978"8 05,+#%'$54 -,5)7.,'1, $6. 
������=û���= 3.-./+1- . 5)7-./+1- ?'$3#- – >) 9'1+1 ('$ %17#:+1>5%, 
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>���� . 6)7,-.61, %,"+$61, (#'#-.51, 9."0 5, .+?. +)78(+. -,5)7.,'1 ('$ 
�������>��� >)-)+58, :)5#+.%, 06',, , 5,6#B 0'&(1, ,=:)058. P%.5#%) 
��������= 23 05,+#%154 -,*B) 4 -'7( 5 8 7.6. A17#:+1>5%# >)-)+58 8 
����� ")7)%1@8C 1 -'7(  5/7. 

C���ï����� ("&)(&6 <5(,9$6. S67,2+, "#0.(,C "7#%.(+. -.0>$ @#(# 
������������� )60"'8,5,>.2 +,(7. A#+, %1(#:8%,C, +,"716',(, =,'.=+#2 
���� +, #(1+1>& 5)715#7.2 :.'4?), +.B 22 08-,7+# %1(#:8%,&54 80. 67,2+1 

!������ý [%7#"1 (5,:'. 1.10), , ")70")651%8 %16#7105,++$ 8 /,0. 
����������� =,",0,-1 6#710+13 6#",'1+ "#6,=,+# 8 5,:'1>. 1.11.  

L����>= 1.10  

DØ�4
ß�6ÙÙé %&$%0$.# 0.360 5%(.&$.# 5%1)2.$ ,) (%5)-.  

A¸¯¹¬®´¹¾ 6#710+13 6#",'1+ ö¹­¸»°µ 6#",'1+1 

ëèèè 7. ëèèì 7. ëèèë 7. ëèèï 7. ëèèñ 7. 
G«7´« 5, 6#+()+0,5, -'+ 5 ïéðð ïéðí ïéôè ïéêì ñéèí
ä«Ù "717#(+1*, -'7( -3

 ìíéìô ìíéñí ìíéôê ìêéñí ëèéïð
A®ºµõõ² 6,-'$+), -'+ 5 îìéíì îñéëè îñéðî îïéññ îñéðí
A®ºµõõ² :87), -'+ 5 ìéèì èéêí èéíï èéðè èéîë
ª«õµÙ°« 78(,, -'+ 5 ìëèéêñ ìëèéïí ìïñéëï ìîîéíì ìîñéèè
E«­º«°ô±¶« 78(,, -'+ 5 ðéôð ðéôñ ôéìí ðéëè îéëñ
Pµõ½ 6,'.*+,, 510. 5 ñïñéè ïíîéè ëìéè îêéè ëèéô
Pµõ½ 683#++,, -'+ 5 ñéñè îéìê îéëï ðéèï îéîï
Pµ­¾« 0,-#7#(+,, 510. 5 ëêêéè ëêèéè ëîíéè ëííéè ëèíéè
äõ¸°¸ :)+5#+.5#%., 510. 5 ìñîéè ìïêéè ììëéè ìðîéè ëèìéê
ö«¹õµ°, -'+ 5 ìéïë ìéñí ìéèí ìéôë ìéíì
A«¼°²¾ ;'&0#%1*, -'+ 5 ëïéèô ëìéîí ëëéêì ëîéîë ëîéôð
äõ¸°« %#9+)571%6,, -'+ 5 ïéññ ïéñð ïéìñ ïéíí ñéëð
·µ»¹¾ ;#7-8%,'4+1*, -'+ 5 ôéìì ôéðñ íéèì íéïî êéíí
ö«Üµ°½ :8(.%)'4+1*, -'+ -3

 ìñéðí ìèéêî ìïéôî ëèéôð ëïéïð
P¸­¹¶¸°« >)-)+5+,, -'+ 5 ôéèë ôéðî êéïô ììéìë ìïéíî
E±´«° %89.'4+13 7#(#%1@,  

Üõ° -3
*

7
 

ñïèéí ïêðéí ïêíéê ñèëéñ ñìíéê
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L����>= 1.11 

J4Þ�6�ßÙÜ4�6 ,):",1"G"$6&*4 75()8$. ,)1)&)-. 0.3%:9*59  

Ü4�Ø5ÙØ� 5%1)2.$, (%5. 
à±Ù±­¶ G«Ù¶« 6#710+13 

¾¹¼«õ¸° 
ª«¬±Ù¼±Û±°µ»´½ 
¬«õ«°»¹¶¸Ü¸ 
Ù«¼«»«Ü¸  ¾µõ½¾¹»´µ 7#(#%1@, 

ò¹ +) 
­¹Ù­¹¬õ²'´½»²  

Ù«¬±Ù¼±Û±°¹»´µ 
Ù«¼«»«Ü¸, 7#6.% 

ª«õµÙ°« 78(,  ëìô ëñ ôè
E«­º«°ô±¶« 78(,  ëêë ì ëèñ
Pµõ½ 6,'.*+,  ëðîè ìì ìïðë
Pµõ½ 683#++,  ìíðô ï îê
Pµ­¾«  ìîñê ô îíð
ä­«7µ´  ìëñð ñ ëíî
ö«¹õµ°  ëêï ìë ìñí
äõ¸°« %#9+)571%6,  ïëì ìë ìíî
ù¹õ¹Üµ´ ('$ -)5,'879.2  ñêï ñ ïïð

ö«Üµ°°² #:'1>&%,'4+)  ëîîè ôð íîô
ö«Üµ°°² :8(.%)'4+)  ðèê ïëì ìíî
·µ»¹¾ :8(.%)'4+1*  îêô ëïì ëôñ
P¾õ²°« 017#%1+,  ëîñ ìí ïîê
�±Ü±°´°« 017#%1+,  ñëï ìî ìïë
�±º±õ½°¹-/)7)"1/+, 
»¸­¹¶¸°«  

íïî êôê ñêô

1.2.6. Çáàëàíñîâàíå âèêîðèñòàííÿ ³ â³äòâîðåííÿ  
ïðèðîäíèõ ðåñóðñ³â10 

 

S "7#>)0. )6#'#9#-)6#+#-./+#9# 7#=%1568 S67,2+1 % 1992-2006 

7#6,3 %1(.'$&54 (")%+#& -.7#& 8-#%+#) (%, )5,"1: 

1) =,9,'4+, )6#'#9#-)6#+#-./+, 671=, = #(+#/,0+1- 0855C%1- 

06#7#/)++$- %16#7105,++$ 9#'#%+13 "717#(+13 7)0870.% (1992-1998 77.), 
=#67)-,, %#(+13, -.+)7,'4+#-017#%1++13, /,056#%# =)-)'4+13, =+1B)++$ 
%161(.% 8 "#%.57$ 5#@#; 

2) %.(+#0+, 05,:.'.=,>.$ . "#/,5#6 %.(7#(B)++$ (= 1999 7.) "7#-1-

0'#%#9# 5, ,97,7+#9# %17#:+1>5% =. =7#05,++$- % #67)-13 7)9.#+,3 

#:’C-.% 061(,++$ =,:78(+)+13 %#(, %161(.% ?6.('1%13 7)/#%1+ 5, .+. 

                                           
10 H.(7#=(.' ".(9#5#%')+# = %16#7105,++$- -,5)7.,'.% “G,>.#+,'4+#2 (#"#%.(. "7# 
9,7-#+.=,>.& B155C(.$'4+#05. 080".'405%, 8 +,%6#'1?+4#-8 "717#(+#-8 0)7)(#%1@. // 

P")>.,'4+) %1(,++$ (# 5-2 A0)C%7#")*046#2 6#+;)7)+>.2 -.+.057.% +,%6#'1?+4#9# 0)7)(#%1@, 
“U#%6.''$ ('$ [%7#"1”. – R12%, 2003. 
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!, ")7.#( 1992-2002 7#6.% %16#7105,++$ %#(+13 7)0870.% 06#7#51'#0$ 
= 28,6 -'7( -3

/7.6 (# 21,2 -'7( -3
/7.6, @#7./+1* %1(#:85#6 #0+#%+13 

%1(.% -.+)7,'4+#-017#%1++13 7)0870.% %.("#%.(+# =-)+?1%0$: 
"# %89.''$ ! = 180 (# 78,5 -'+ 5/7.6; 
"# =,'.=+13 78( ! = 110 (# 56,0 -'+ 5/7.6; 
"# -,79,+>)%13 78( ! = 5,6 (# 2,7 -'+ 5/7.6; 
"# +,;51 = 6#+()+0,5#- ! = 5,8 (# 4,1 -'+ 5/7.6; 
"# 9,=8 ! = 18,2 (# 17,8 -'7( -3

/7.6. 
I+,'.= 7#=%1568 "717#(+#-5)3+#9)++13 0105)- “5)3+#9)++1* #:’C65 ! 

+,%6#'1?+C 0)7)(#%1@)” 0%.(/154, @# ")7)3.( (# =:,',+0#%,+#9# 
%16#7105,++$ . %.(5%#7)++$ "717#(+13 7)0870.% C +,*:.'4? 06',(+1- 8 
9.7+1/#-%1(#:8%+13 7,*#+,3 U#+)>46#9# . R71%#7.=46#9# :,0)*+.%, 
H716,7",55$. <) "#%’$=,+#, =#67)-,, = 51-, @# %1(#:8%,++$ "717#(+13 
6#",'1+ %.(67151- 0"#0#:#- "71=%#(154 (# +,(=%1/,*+# %)'1613 
78*+8%,+4 9)#'#9./+#9# 0)7)(#%1@, (710. 1.3).  

T10. 1.3. !,9,'4+1* %19'$( 6,7’C78 = %1(#:8%,++$ "717#(+13 6#",'1+  

 

F6#'#9./+# +)=:,',+0#%,+) =,67155$ +)7)+5,:)'4+13 ?,35 = 23 
"#%+1- ,:# /,056#%1- =,5#"')++$- "71=%#(154 (# 7)9.#+,'4+#9# ".(*#-8 
7.%+.% ".(=)-+13 %#( = +,058"+1- ".(5#"')++$- . =,5#"')++$- =+,/+13 
"'#@. !, "#")7)(+.-1 #>.+6,-1, "#9.7?)++$ )6#'#9./+#9# 05,+8 * 

806',(+)++$ 8-#% %16#7105,++$ B155C=,:)=")/8%,'4+13 7)0870.% 
(=)-)'4+13, %#(+13), , 5,6#B "#78?)++$ =%1/+#9# ('$ +,0 7.%+$ B155$ 
-#B) -,51 -.0>) +, 30% 5)715#7.2 9.7+1/#-%1(#:8%+13 7)9.#+.%. 

S >4#-8 =%’$=68 ,658,'.=,>.$ "#'.5161 =:,',+0#%,+#9# %16#7105,++$ 
. %.(5%#7)++$ "717#(+13 7)0870.% 5, #:’C65.% 8 -)B,3 80.3 %17#:+1/#-
5)715#7.,'4+13 6#-"')60.% S67,2+1, @# %17.=+$'10$ %10#6#& 7)0870#- 5, 
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)+)79#C-+.05&, :8', "#%’$=,+, = +)#:3.(+.05& "#(#',++$ )6#'#9#-
)6#+#-./+13 671=#%13 $%1@.  

P8/,0+) %16#7105,++$ =)-)'4+13 7)0870.% S67,2+1 5,6#B %1-,9,C 
"7106#7)+#9# %"7#%,(B)++$ "71+>1".% 7,>.#+,'4+#9# "717#(#6#-
71058%,++$. !+,/+, "15#-, %,9, =)-)'4+13 7)0870.% ("#+,( 40%) % 
)6#+#-./+#-8 "#5)+>.,'. ()7B,%1 5, +,$%+.054 "'#@ = %10#6#7#(&/1-1 

N78+5,-1 ((# 65% N78+5#%#9# "#671%8 – /#7+#=)-1), #:8-#%'&C "#(,'4?) 
%"7#%,(B)++$ +,058"+13 -)3,+.=-.% 05,'#9# 7#=%1568 ,97#"7#-10'#%#9# 
0)65#78 )6#+#-.61: 

"# ,651%.=,>.$ =,3#(.% @#(# =-)+?)++$ "'#@ 7#=#7&%,+13 =)-)'4; 
"# (#()7B,++$ )6#'#9./+13 %1-#9 #3#7#+1 =)-)'4 8 "7#>)0. 
=)-')8057#& 5)715#7.*; 

"# (#0$9+)++$ )6#'#9./+# =:,',+0#%,+#9# 7#="#(.'8 =)-)'4+13 
89.(4 8 =#+,'4+13 0105)-,3 =)-')6#71058%,++$ 5,  %#(##3#7#++13 
=#+,3 "#%)73+)%13 . ".(=)-+13 %#(+13 #:’C65.%; 
"# 8(#06#+,')++$ =)-)'4+#9# =,6#+#(,%05%, . 7#=7#:')++$ 08/,0+13 
+#7-,51%+13 ,65.% @#(# #3#7#+1 =)-)'4 5, -)3,+.=-.% 23 7),'.=,>.2. 
W.'4+) -.0>) % 0105)-. =,3#(.%, 0"7$-#%,+13 +, #"51-.=,>.& 

%16#7105,++$ =)-)'4+13 7)0870.%, % #05,++. 7#61 "#0.(,C "#058"#%) 
06#7#/)++$ =7#?)++$ * #"51-.=,>.$ 057865871 #08?)+13 =)-)'4. 

T,=#- = 51-, %7,3#%8&/1 %#(#%.(5%#7&%,'4+8 5, .+?. ;8+6>.2 
=)-)'4, 6#+/) "#57.:+, ,651%.=,>.$ =,3#(.%, 0"7$-#%,+13 +, =+1B)++$ 
.+5)+01%+#05. )7#=.2 % 1,8-2,0 7,=1, %"7#%,(B)++$ 6#-:.+#%,+13 

:.#'#9./+13 -)5#(.% =,31058 7#0'1+ +, 60-65% "#0.%+13 "'#@. 

P855C%) =-)+?)++$ % 1992-2002 7#6,3 #:0$9.% %#(#6#71058%,++$ (= 
28,6 -3

/7.6 (# 21,2 -3
/7.6), 06#7#/)++$ 5)3+#9)++#9# +,%,+5,B)++$ "#61 

@# +) "71=%)'1 (# #/.68%,+#9# );)658 – :.'4?, /,051+, "#%)73+)%13 
%#(+13 #:’C65.% =,'1?,C540$ 4-6 6',08 $6#05. (%.( %#(1 “=,:78(+)+#2” (# 
“(8B) =,:78(+)+#2”). 

M0+#%+1-1 "71/1+,-1 +,(5# "#%.'4+#9# "#'."?)++$ )6#'#9./+#9# 
05,+8 "#%)73+)%13 %#(+13 #:’C65.%, +,%.54 % 8-#%,3 =+1B)++$ 
5)3+#9)++#9# +,%,+5,B)++$, C 7)9.#+,'4+) 9)#3.-./+) =,:78(+)++$ 
%#(#=:.7+13 ',+(?,;5.% %,B61-1 -)5,',-1, +,;5#3.-./+1-1 "7#(865,-1, 

=,'1?6,-1 -.+(#:71% . ")051>1(.% 5#@#. 
!, #>.+&%,++$- SJUGP.T 5, U)7B9)#'0'8B:1 E.+)6#7)0870.% 

+)9,51%+1* %"'1% +, )6#'#9./+1* 05,+ "#%)73+)%13 %#(+13 #:’C65.% 
".(01'&C540$ 061(,++$- +)(#05,5+4# #/1@)+13 6#-8+,'4+#-"#:85#%13 5, 
"7#-10'#%13 05./+13 %#(. A.(+#0+#-8 8"#%.'4+)++& %6,=,+#2 5)+()+>.2 
-#B854 0"71$51 6'.-,51/+. =-.+1 #05,++.3 7#6.% . "#%’$=,+) = +1-1 

".(%1@)++$ 6.'46#05. #",(.% 5, "#%)73+)%#9# 05#68. 
M05,++.-1 7#6,-1 %.(=+,/,C540$ 0855C%) 8"#%.'4+)++$ (1+,-.61 

=,:78(+)++$ ".(=)-+13 %#( 9'1:#613 9#71=#+5.% 8 :.'4?#05. :,0)*+.% 
".(=)-+13 %#(, "#%’$=,+#9# 9#'#%+1- /1+#- =. =-)+?)++$- ,97#3.-./+13 
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5, 5)3+#9)++13 +,%,+5,B)+4 +, N78+5#%1* (+)=,31@)+1* = "#%)73+.) 
9#71=#+5. A1+16+)++$ '#6,'4+13 (.'$+#6 =,:78(+)++$ ".(=)-+13 %#( 

0"#05)7.9,C540$ ")7)%,B+# % 9.7+1/#-%1(#:8%+13 7)9.#+,3 %+,0'.(#6 
%"'1%8 -.+)7,'.=#%,+13 %#( ?,35, @# =,671%,&540$, 5, ;.'4578%,'4+13 
+,6#"1/8%,/.% "7#-10'#%13 5, 05./+13 %#(.  

M0+#%+1-1 =,0,(,-1 )6#'#9./+# =:,',+0#%,+#9# %#(#6#71058%,++$ . 
05,'#9# %.(5%#7)++$ %#(+13 7)0870.% 5, #:’C65.% S67,2+1 C:  

- "7.#715)5+.054 0#>.,'4+#2 0;)71 %#(#6#71058%,++$, =,:)=")/)++$ 
"7,% '&(1+1 +, "15+8 %#(8 +,')B+#2 $6#05. 5, 0"71$5'1%) %#(+) 
0)7)(#%1@); 

- =,"7#%,(B)++$ %#(#=:)7.9,'4+13 ;#7- 7#=%1568 )6#+#-.61, 8 
5#-8 /10'. +, #0+#%. 97,+1/+#-(#"8051-13 %#(+#-)6#'#9./+13 
+,%,+5,B)+4 5, =-.+ 05,+8 %#(+13 #:’C65.%; 

- ")7)%)()++$ ")7)%,B+#2 6.'46#05. %#(#7)0870+13 #:’C65.% 8 
"717#(+1* 05,+; 

- (#571-,++$ +#7- -.B+,7#(+#9# "7,%,, 0".%7#:.5+1>5%# 8 9,'8=. 
%16#7105,++$ . #3#7#+1 57,+06#7(#++13 %#(+#7)0870+13 0105)-. 

A.(#-#, @# )6#'#9./+1* 05,+ +,%6#'1?+4#9# 0)7)(#%1@, 5, *#9# 
=(,5+.054 (# %.(5%#7)++$ =+,/+#2 6.'46#05. "717#(+13 7)0870.% (%#(+13, 
=)-)'4+13, "#%.57$+13, :.#7.=+#-,+.55$) =,')B154 %.( '.0105#05. 5)715#7.2 
()7B,%1. I+,'.= =-.+ )6#'#9./+#9# 05,+8 '.0.% 0%.(/154 "7# 5), @# (# 
"#/,568 90-3 7#6.% 9#'#%+. +)9,51%+. =-.+1 23 057865871 :8'1 "#%’$=,+. = 
%"'1%#- 9.(7#)+)79)5161, "7#>)0,-1 #08?)++$ 0.'4046#9#0"#(,704613 

(1,7 -'+ 9,) . '.0#%13 (0,3 -'+ 9,) =)-)'4 H#'.00$, , 5,6#B 

7,(.#9)#3.-./+1- =,:78(+)++$- 8+,0'.(#6 6,5,057#;1 +, W#7+#:1'4046.* 

IFP, $6) #3#"1'# "#+,( 3,5 -'+ 9, '.0.%. 
G1+.?+C 8"#%.'4+)++$ 5)-".% %.(5%#7)++$ '.0.% +, 7.%+. 5-7 510. 9, . 

=:)7)B)++$ 5)-".% =,9#5.%'. ()7)%1+1 % #:0$=. (# 12 -'+ -3
/7.6 (8 5#-8 

/10'. (# 5-6 -'+ -3
/7.6 =, 7,38+#6 %178:#6 "'#@ 9#'#%+#9# 6#71058%,++$) 

=8-#%')+), = #(+#9# :#68, =+1B)++$- #:0$9.% '.0#%.(+#%')++$ % 7)=8'45,5. 
=-)+?)++$ "'#@ %178:#6 9#'#%+#9# 6#71058%,++$ (% 2-2,5 7,=1 "#7.%+$+# 
= 60--1 7#6,-1). ! .+?#9# – =+1B)++$- #:0$9.% ;.+,+08%,++$ %+,0'.(#6 
"#9.7?)++$ )6#+#-./+#9# 05,+8 67,2+1 "7#5$9#- 90-3 7#6.%. 

! -)5#& 05%#7)++$ -.+.-,'4+# +)#:3.(+#2 '.0105#05. 5, "#'."?)++$ 
05,+8 =)-)'4 . -,'13 7./#6 % #05,++. 7#61 "7#%#($540$ =,3#(1 = 
")7?#/)79#%#9# =,'.0+)++$ )7#(#%,+13 =)-)'4, +)"71(,5+13 ('$ 
7.'4+1>5%, 89.(4 5#@# (#7.C+5#%+, "'#@, ! (# 3 -'+ 9,). T#=7,38+61 

0%.(/,54, @# >) (,054 -#B'1%.054 05,:.'.=8%,51 )6#'#9./+8 0158,>.& % 
7)9.#+,3 P5)"8 . O.0#05)"8, $6. -,&54 =+1B)+8 '.0105.054 (4,0% 5, 12,6%, 

%.("#%.(+#), 5, =:.'4?151 %.(5%#7)++$ 7)0870.% ()7)%1+1 % ()7B,%..  
S 0%.5'. 513 5)+()+>.*, $6. "7#05)B8%,'10$ +, ?'$38 =+1B)++$ 

5)3+#9)++#9# +,%,+5,B)++$ +, "717#(+) 0)7)(#%1@) 5, "#'."?)++$ 
%16#7105,++$ 9#'#%+13 )6#'#9#;#7-8%,'4+13 5, B155C=,:)=")/8%,'4+13 
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"717#(+13 7)0870.% (N78+51, %#(1, +,(7,, "#%.57$, :.#7.=+#-,+.55$), 
%1+16,C -#B'1%.054 %1=+,/151 +,058"+. #7.C+5171 =:,',+0#%,+#9# 
"717#(+#-7)0870+#9# 7#=%1568 S67,2+1 (5,:'. 1.12). 

H#6,=+161 =:,',+0#%,+#9# %16#7105,++$ 5, %.(5%#7)++$ "717#(+13 
7)0870.% . #:’C65.% S67,2+1 -,&54 "7#9+#051/+1* 3,7,65)7 . N78+58&540$ 
$6 +, 5)+()+>.$3 =-.+ "717#(+#-7)0870+13 "#6,=+16.% )6#+#-.61 =, ")7.#( 

= 1992 "# 2002 7.6, 5,6 . +, 9,7-#+.=,>.2 "#6,=+16.% )6#'#9#-)6#+#-./+#9# 
7#=%1568 S67,2+1 = C%7#")*0461-1 . +,>.#+,'4+1-1 .+(16,5#7,-1 05,'#9# 
7#=%1568. A#(+#/,0 +) -#B+, +)(##>.+&%,51 5#9#, @# "7#>)0 )6#'#9#-
)6#+#-./+#2 #"51-.=,>.2 %16#7105,++$ "717#(+13 7)0870.% -,C =+,/+. 
%.(-.++#05. $6 =, =(,5+.05& 0)7)(#%1@, (# %.(+#%')++$, 5,6 . =, 
-#B'1%.05& ()7B,%1 )6#+#-./+# ".(571-,51 >)* "7#>)0. L,6, 06,B.-#, 

"7#>)0 )6#'#9./+#9# %.(+#%')++$ 9.7+1/#-%1(#:8%+13 7,*#+.% U#+:,08, 

H716,7",55$, .+?13 5)715#7.* 67,2+1 -,C +,*:.'4?8 06',(+.054, $6, 
%16'16,+, "#78?)++$- 05,+8 +,(7 . =+,/+1- 78*+8%,++$- 23 
7.%+#%,B+#9# =%’$=68 = :.#0;)7#&. A+,0'.(#6 >4#9# =,67155$ ?,35 . 
6,7’C7.% /,05# "#%’$=,+) = ;7,9-)+5,>.C& ',+(?,;5.%, =+1B)++$- 

:.#7.=+#-,+.55$, 7#=%156#- +):)=")/+13 )6=#9)++13 "7#>)0.% 5#@#. 
 

L,:'1>$ 1.12  

L(6H$*%0$6 1%5),$.5. ,:)2)$&%0)$%+% 1(.(%3$%-("&9(&$%+% (%,0.*59 

75()8$. $) 1"(6%3 3% 2020-2025 ((.  
T.%)+4 %16#7105,++$ ] 

=/" 

A1( "717#(+#9# 
7)08708 .0+8&/1* #"51-,'4+1* 

!,3#(1 @#(# 
=:,',+0#%,+#9# 7#=%1568 

P.'4046#9#0"#-
(,7046. =)-'.  
(-'+ 9,), 8 5./. #7+. 

 

43,5 

32,9 

 

36,5-37,5 

26,5-57,2 

!-.+, %1(8 6#71058%,++$; 
=,'.0+)++$ )7#(#%,+13 
=)-)'4; %16#7105,++$ 
"7#97)01%+13 5)3+#'#9.* 

A#(+. 7)08701 (-'7( 

-3
/7.6): 

 ".(=)-+. %#(1  

 "#%)73+)%. %#(1 

 %.(0#5#6 $6.0+13*
 

%#( 8 0105)-. 
%#(#"#05,/,++$ 

 

 

4,4 

21,0 

40-50% 

 

 

7,0-8,0 

12,0-15,0 

90-100% 

!+1B)++$ %#(#C-6#05. 8 

"7#-10'#%#05. 5, 
0.'4046#-8 9#0"#(,705%.. 
H#67,@,++$ )6#'#9./+#9#  
05,+8 "#%)73+)%13 . 
".(=)-+13 %#(. 

A"7#%,(B)++$ 08/,0+13 
0105)- %#(#".(9#5#%61 5, 
%#(#"#05,/,++$. 
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H7#(#%B)++$ 5,:'1>. 1.12 

 
T.%)+4 %16#7105,++$ ] 

=/" 

A1( "717#(+#9# 
7)08708 .0+8&/1* #"51-,'4+1* 

!,3#(1 @#(# 
=:,',+0#%,+#9# 7#=%1568 

E.+)7,'4+#-
017#%1++. 7)08701 

H#78?)++$ 
05,+8 +,(7, 
978+5.% . 
%#(+13 
7)0870.% 

H.(%1@)++$ 
7.%+$ 
%16#7105,++$  
017#%1+1 (# 
50-70%; 

6#-"')60+) 
%16#7105,++$ 
. ")7)7#:6, 
%.(3#(.%; 
=:)7)B)++$ 
+,(7 . 
',+(?,;5.%  

H#058"#%) 06#7#/)++$ 
%1(#:8568 #0+#%+13 %1(.% 
-.+)7,'4+#-017#%1++13 
7)0870.% (%89.''$, 
=,'.=+13, 515,+#%13, 
-,79,+>)%13 78(), 

=+1B)++$ )+)79#C-+#05. 
9.7+1/#-%1(#:8%+13 
7#:.5. 

O.0#%. 7)08701 

(-'+ 9,): 
 0)7)(#%1@)-
=,310+.;  

 "#')=,310+. 
'.0#0-891; 

 '.01 )6#'#9./+#2 
-)7)B.; 

 '.01 

9#0"#(,7046#9# 
%16#7105,++$; 

 '.01 =,"#%.(+#9# 
;#+(8. 

13,45 

 

4,00 

 

0,45 

 

0,90 

 

5,70 

 

 

2,40 

31,00 

 

3,50 

 

1,10 

 

7,00 

 

9,90 

 

 

6,50 

O.0#7#=%)()++$ +, 
+1=46#"7#(8651%+13 5, 
)7#(#%,+13 =)-'$3, 
05%#7)++$ >.'.0+13 
0105)- "#')=,310+13 
0-89, 7#=%15#6 
)6#'#9./+#2 -)7)B. = 
%+)0)++$ (# +)2 
0)7)(#%1@)=,310+13 5, 
7)67),>.*+13 '.0.% (7,=#- 

.= =,"#%.(+#-
9)+)51/+1-1). 

*L,613, @# %.("#%.(,&54 %1-#9,- U)7B,%+#9# 05,+(,758 “A#(, "15+,” 

 

W1++, % S67,2+. 0105)-, "#6,=+16.% #>.+&%,++$ )6#'#9./+#9# 05,+8 
+,%6#'1?+4#9# 0)7)(#%1@, 5, %16#7105,++$ "717#(+13 7)0870.% =+,/+#& 

-.7#& N78+58C540$ +, ",7,-)57,3 05,51051/+#2 =%.5+#05. 70-3 7#6.%. 
T),'.=,>.$ 7.?)+4 A0)0%.5+4#9# 0,-.58 % ^#9,++)0:87=. (2002 7.), 3-2 
-.+.05)7046#2 6#+;)7)+>.2 “U#%6.''$ ('$ [%7#"1” (P#;.$, 1995 7.) %1-,9,C 
6#+>)+57,>.2 =801'4 +, +,058"+13 +,"7$-,3 @#(# ;#7-8%,++$ =,0,( 

=:,',+0#%,+#9# %16#7105,++$ . %.(5%#7)++$ "717#(+13 7)0870.%: 
- +,86#%) #:N78+58%,++$ %+857.?+.3 "#57): S67,2+1 % 7.=+13 

%1(,3 "717#(+13 7)0870.%; 
- "7106#7)+) %"7#%,(B)++$ =,3#(.% @#(# "#")7)(B)++$ 

+)=%#7#5+13 "#78?)+4 )6#'#9./+#9# 05,+8 0)7)(#%1@, % 9.7+1/#-
%1(#:8%+13 7)9.#+,3 5, "7#-10'#%#--.04613 ,9'#-)7,>.$3, =,:)=")/)++$ 
*#9# 05.*6#9# "#67,@,++$ 5, )6#'#9./+# 87.%+#%,B)+#9# 05,+8; 
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- %16#+,++$ )6#'#9./+# #:N78+5#%,+13 #>.+&%,+4 "15#-#2 
=,:)=")/)+#05. +,0)')++$ 7.=+1-1 %1(,-1 "717#(+13 7)0870.%, 8 5#-8 
/10'. B155C=,:)=")/8%,'4+1-1;  

- 8(#06#+,')++$ )6#+#-./+13 %,B)'.% 8"7,%'.++$ 
7)0870#6#71058%,++$- 5, "717#(##3#7#++#& (.$'4+.05&. 

µü��ý�� +,')B154 (#  67,2+, 7#=%15#6 $613 =+,/+#& -.7#& =,')B154 
��� =:,',+0#%,+#05. %16#7105,++$ +,$%+#2 :,=1 "717#(+13 7)0870.%, 8 
¡�� � /)798 B155C=,:)=")/8%,'4+13 (=)-)'4+13, %#(+13, -.+)7,'4+#-
����������). U#0'.(B)++$ * ,+,'.= ".(5%)7(B8&54, @#, +)=%,B,&/1 +, 
��¡��ü����� "7#:')-1 7#=%1568, S67,2+, -,C %',0+. -#B'1%#05. 23 
���� ���=, +,0,-")7)( ?'$3#- );)651%+#9# %16#7105,++$ %0.3 %1(.% 
¡�������� 7)0870.%. 

1.3. Çàãàëüí³ ïîíÿòòÿ ìàòåð³àëüíîãî âèðîáíèöòâà 
 

F01"#*0(9," 4-#'7,-=14' – >) 6#-"')60 "7#>)0.% (.$'4+#05. 
'&(1+1, $6. %"'1%,&54 +, 7)/#%1+1 "717#(+#9# ,:# ?58/+#9# 
"#3#(B)++$ =, (#"#-#9#& ")%+#9# #:',(+,++$ = -)5#& %19#5#%')++$ 
"7#(86>.2 +)#:3.(+#2 ('$ =,:)=")/)++$ +,')B+13 8-#% ('$ 0%#C2 
B155C(.$'4+#05.. E,5)7.,'4+) %17#:+1>5%# ")7)(:,/,C ")7)(80.- 

(.$'4+.054, 0"7$-#%,+8 +, #0%#C++$ +,%6#'1?+4#9# "717#(+#9# 
0)7)(#%1@, . C #0+#%#& 080".'4+#9# 7#=%1568, #06.'461 0,-) %#+# 
=,(#%#'4+$C +,*7.=+#-,+.5+.?. '&(046. "#57):1 (;.=.#'#9./+., (83#%+., 
0#>.,'4+., #0#:105#2 :)=")6,, "7)051B8 5#@#). 

E,5)7.,'4+) %17#:+1>5%# +) -#B) .0+8%,51 :)= "717#(+13 5, 
'&(04613 7)0870.%. M05,++.- /,0#- %)'168 8%,98 "71(.'$&54 0,-) 
%16#7105,++& 8-#%+# +)%1/)7"+13, %.(+#%'&%,+13 5,  %5#71++13 
7)0870.% $6 #0+#%8 7#=%1568 >1%.'.=#%,+#9# 080".'405%,. 

E,5)7.,'4+) %17#:+1>5%# #3#"'&C 0.'4046#9#0"#(,7046) 5, 
"7#-10'#%) %17#:+1>5%# . +,86#%#-.+;#7-,>.*+8 (.$'4+.054.  

Q8(4-$6, (.$'4+.054 '&(1+1 "#/1+,C540$ +, .+;#7-,>.*+#-8 7.%+.. 
S "7#>)0. B155C(.$'4+#05. '&(1+1 ;#7-8C540$ 22 .+;#7-,>.*+) 
0)7)(#%1@), %6'&/,&/1 (B)7)', .+;#7-,>.*+13 7)0870.%, $6. -#B854 
%"'1%,51 +, '&(1+8 5, 22 "7,>&. U'$ 5#9# @#: ,651%+# %16#7105#%8%,51 

.+;#7-,>.*+) 0)7)(#%1@) . %"'1%,51 +, *#9# #79,+.=,>.&, '&(1+, 
"#%1++, -,51 (#05,5+4# .+;#7-,>.2 "7# >) 0)7)(#%1@), %#'#(.51 

"7,%1',-1 ")7)7#:61 .+;#7-,>.2 5, =+,++$-1 @#(# -.0>$ 7#=5,?8%,++$ 
5, =-.058 .+;#7-,>.2. O&(1+. "#05.*+# "#57.:+, .+;#7-,>.$ ('$ 5#9#, @#: 

=,:)=")/151 0%#2 -,5)7.,'4+. 5, (83#%+. "#57):1, , 5,6#B ('$ 0%#C/,0+#9# 
,(,"58%,++$ (# =-.+ +,%6#'1?+4#9# 0)7)(#%1@,. 

M0#:'1%8 7#'4 8 B155C(.$'4+#05. '&(1+1 %.(.97,&54 "7#-10'#%. 
%17#:+1/. ".("71C-05%,, $6. C +)%.(’C-+#& /,051+#& -,5)7.,'4+#9# 
%17#:+1>5%,. P4#9#(+. #0+#%+1-1 (B)7)',-1 ;#7-8%,++$ 5)3+#0;)71 C 
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"7#-10'#%. ".("71C-05%,, 0.'4046) 9#0"#(,705%#, %.*046#%, (.$'4+.054 5, 
57,+0"#75. 

S 578(#%.* (.$'4+#05. '&(1+1 +, 08/,0+#-8 %17#:+1>5%. 
")7)%,B,&54 ;8+6>.2 8"7,%'.++$, 6#+57#'& . 0"#05)7)B)++$, @# 05,%154 
#0#:'1%. %1-#91 (# 7#=8-#%#2 (.$'4+#05. (0"71*+$55$ 5, ")7)7#:6, 
.+;#7-,>.2, 7#=%’$=,++$ '#9./+13 =,(,/, "71*+$55$ 8"7,%'.+04613 7.?)+4 
5#@#). 

G,86#%#-5)3+./+1* "7#97)0 %+#0154 "71+>1"#%. +#%#%%)()++$ 8 %0. 
0;)71 08/,0+#9# -,5)7.,'4+#9# %17#:+1>5%,. H71 >4#-8 (#6#7.++1- 

/1+#- =-.+&&540$ -,?1+1, -)3,+.=-1, "71',(1, ,",7,51, #:',(+,++$, 
.+0578-)+51 5, .+?. %1(1 805,568%,++$ #0+#%+#9# 5, (#"#-.B+#9# 
-,5)7.,'4+#-5)3+./+#9# %17#:+1>5%,, , 5,6#B 8 0%#& /)798 . 0,-) 
%17#:+1/) 0)7)(#%1@). 

S =,9,'4+#-8 %1=+,/)++., 4-#'7,-+" 2"#":'4-<" – >) 0)7)(#%1@), % 
$6#-8 '&(1+, =(.*0+&C 0%#& 578(#%8 (.$'4+.054 ('$ =,(#%#')++$ 
"#%0$6()++13 7.=+#-,+.5+13 "#57):. A#+# -.05154 6#-"')60 ".("71C-05%, 
#79,+.=,>.*, 805,+#%, =,0#:.% 57,+0"#758, 6#-8+.6,>.* 5#@#. 

A17#:+1/) 0)7)(#%1@) 3,7,65)71=8C540$ 0")>1;./+1-1 

",7,-)57,-1 ('$ 6#B+#9# %17#:+1>5%, . %1=+,/,&540$ *#9# 
"71=+,/)++$-: 

"# %1( "7#(86>.2, $6, %17#:'$C540$; 
"# #:0$9 %17#:+1>5%,; 
"# 6.'46.054 "7,>.%+16.%; 
"# "7#(8651%+.054 "7,>.; 
"# )+)79#C-+.054; 
"# 017#%1++, :,=,; 
"# %.(3#(1 %17#:+1>5%, 5#@#. 
R7.- >13 ",7,-)57.%, C * 5,6., @# %1=+,/,&54 5)3+#9)++1* %"'1% 

%17#:+1>5%, +, (#%6.''$. <): 
"# 9,=#85%#7)++$; 
"# "1'#85%#7)++$; 
"# ?8- 5, %.:7,>.2; 
"# 7,(.,>.*+) %1"7#-.+&%,++$; 
"# )')657#-,9+.5+) %1"7#-.+&%,++$ 5#@#. 
S 0%#& /)798, %17#:+1/) 0)7)(#%1@) .0+8C "#7$( .= 0)7)(#%1@)- 

"7#B1%,++$ '&()* (0)'.5):+. =#+1), @# -.05154 0868"+.054 B15'#%13 
:8(.%)'4, 0"#78( 68'4587+#9# . 0"#751%+#9# "71=+,/)++$, , 5,6#B 

6#-8+,'4+#-"#:85#%. ".("71C-05%,. U# #0+#%+13 ",7,-)57.% "#:85#%#9# 
0)7)(#%1@, %.(+#0$54: 

"# 7#=-.7 B15'#%#2 "'#@. '&(1+1; 

"# 058".+4 )')6571;.6,>.2 5, 9,=1;.6,>.2 B15',; 
"# +,$%+.054 >)+57,'.=#%,+#9# #",')++$, 3#'#(+#2 5, 9,7$/#2 %#(1; 

"# 7#=%15#6 97#-,(046#9# 57,+0"#758; 
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"# 3,7/#%) =,:)=")/)++$ 5, .+?). 
<. 0)7)(#%1@, ;#7-8&540$ '&(1+#& ;,651/+# % #(+#:./+#-8 

+,"7$-. :)= 8/,05. "717#(1, ,') ")7)%,B+# =, 7,38+#6 22 7)0870.%.  
M5B), 0868"+.054 >13 0)7)(#%1@ -#B+, +,=%,51 "#:85#%#-

%17#:+1/1-, ?58/+1-, ,+57#"#9)++1- ,:# B – !"#$%0"$$6+ 

&"("4%36D"+.  

Y#'#%+#& "71/1+#& 05%#7)++$ 5, 7#=%1568 5)3+#9)++#9# 
0)7)(#%1@, :8'# . C "7,9+)++$ '&()* =,(#%#'4+$51 0%#2 "#57):1, $6. %)04 
/,0 =7#05,&54. M(+,6 (8B) /,05# /)7)= +)=+,++$ ,:# +)358%,++$ =,6#+,-1 

"717#(1 '&(046, (.$'4+.054 "71=%#(154 (# +):,B,+13, , .+6#'1 +,%.54 (# 
57,9./+13 )6#'#9./+13 +,0'.(6.%. 

W)7)= '&(0468 (.$'4+.054 %.(:8'#0$ %1-17,++$ :,9,54#3 %1(.% 
7#0'1+ . 5%,71+, =,:78(+)++$ . ()97,(,>.$ "717#(+13 )6#'#9./+13 0105)- 

+, =+,/+13 5)715#7.$3, "#?6#(B)++$ . %1/)7",++$ "717#(+13 7)0870.%, 
=-)+?)++$ % ,5-#0;)7. #=#+#%#9# ?,78, $61* =,31@,C :.#'#9./+. #:`C651 

+, !)-'. %.( 78*+.%+#9# %"'1%8 B#7056#9# 8'457,;.#')5#%#9# 
%1"7#-.+&%,++$. M0#:'1%# -,0?5,:+1-1 05,'1 ")7)'./)+. $%1@, 8 
(789.* "#'#%1+. XX 05. 

=(%+6&-%3" 36(%/$6E!3% (HA) – >) %.(+#0+# 0,-#05.*+, 0105)-,, 
(# 057865871 $6#2 %3#($54: 

"# %17#:+1/. #:’C651 ".("71C-05%, (>)31, 06',(046. "71-.@)++$, 
(.'4+1>., ',:#7,5#7.2 5#@#); 
"# 6#-8+,'4+#-"#:85#%. #:’C651; 

"# #:’C651 %#(#"#05,/,++$; 
"# '#6,'4+. #/10+. 0"#78(1; 

"# +,6#"1/8%,/. %.(3#(.%; 
"# )+)79)51/+. #:’C651 5#@#. 
S0. "#57):1 ('$ =,:)=")/)++$ HA =,(#%#'4+$&540$ ?'$3#- 

"#05.*+#9# #:-.+8 7)/#%1+#&, )+)79.C& 5, .+;#7-,>.C& = "717#(+1- 

0)7)(#%1@)-. 

G76*, #"+'4-,'H "7#3#(154 ?'$3#- =,'8/)++$ %1=+,/)+13 
5)3+#'#9./+13 5, "717#(+13 7)0870.% 8 -,5)7.,'4+#-5)3+./+) 
%17#:+1>5%#, % "7#>)0. $6#9# 05%#7&C540$ "7#(86>.$ 9#0"#(,7046#9# 
0"#B1%,++$ 5, 85%#7&&540$ %.(3#(1. 

G76*, ","#)*BH %.(:8%,C540$ ?'$3#- ")7)5%#7)++$ "717#(+13 
)+)79)51/+13 7)0870.% 8 )+)79)51/+. 7)08701 %17#:+1>5%,, , 5,6#B 

?'$3#- %1(.')++$ 8 +,%6#'1?+C 0)7)(#%1@) /,0561 )+)79.2, $6, +) 
%16#7105,+, 8 %17#:+1>5%. % ")7%1++#-8 ,:# .+?13 %1(,3. 

G76*, *,3'#60=*BH (#=%#'$C 6#7)98%,51 "7#>)01 #:-.+8 7)/#%1+#& 

5, )+)79.C& . 7#:151 %10+#%61 "7# 05,+ #67)-13 6#-"#+)+5.% HA. 

J+;#7-,>.$ "717#(+#9# 3,7,65)78 %17,B,C540$ /)7)= %',051%#05. 
"717#(+13 6#-"#+)+5.%, 5)3+./+8 .+;#7-,>.& #571-8&54 /)7)= 
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%16#7105,++$ ,%5#-,51=#%,+13 0105)- 6#+57#'&, "7#9+#=8 5, 8"7,%'.++$ 
"7#>)0,-1 %17#:+1>5%, 5, 05,+#- "717#(+13 #:’C65.% * 23 ",7,-)57.%. 

L,61- /1+#-, "7#>)01 #:-.+8 7)/#%1+#& 5, )+)79.C& 8 HA -#B854 
6#+57#'&%,510$ 5, >.')0"7$-#%,+# 6)78%,510$ =, (#"#-#9#& %1=+,/)+13 
5)3+./+13 =,0#:.%, =, 7,38+#6 /#9# HA ")7)5%#7&C540$ 8 "7#-10'#%#-
"717#(+. 6#-"')601. E#B'1%.054 6#+57#'& 5, 8"7,%'.++$ "7#>)0#- 

#:-.+8 7)/#%1+#& 5, )+)79.C& -.B "717#(+1- 0)7)(#%1@)- 5, 
"7#-10'#%1- %17#:+1>5%#- C #0+#%#& ('$ ".(%1@)++$ );)651%+#05. 
%16#7105,++$ 5, #3#7#+1 "717#(+13 7)0870.% ".( /,0 :8(.%+1>5%, 5, 
)60"'8,5,>.2 "7#-10'#%13 #:’C65.% . =,:)=")/)++$ =,(,+#9# 7.%+$ $6#05. 
+,%6#'1?+4#9# 0)7)(#%1@, % =#+. 23 (.2. 

R#B+) ".("71C-05%# (6,7’C7, ?,35,, =,%#( 5#@#) C 06',(+#& 

%17#:+1/#& 0105)-#&, $6, "71=+,/)+, ('$ %19#5#%')++$ ")%+#9# %1(8 
"7#(86>.2. L,6, 6,7’C71 "71=+,/)+. ('$ (#:8%,++$ ".068, 9'1+1, :87#9# 
%89.''$; ?,351 ('$ (#:8%,++$ 6,-'$+#9# %89.''$, 0#'., 78(1; =,%#(1 ('$ 
%19#5#%')++$ -,?1+, ;,:7161 ('$ ?155$ #($98 5#@#. 

M�������= 6#B+#9# %1(8 "7#(86>.2 C 7)=8'45,5#- ")%+#9# 
����������� "7#>)08. 

@>ïÿ��>�>� 8(%E"& – >) 0868"+.054 (.*, "#%’$=,+13 = +,86#%#-
���������� . 6#+057865#70461-1 7#=7#:6,-1, "7#)658%,++$-, 

¡�����������=�, 57,+0"#758%,++$- . =:)7.9,++$- 017#%1+1, 

�����������=� "7#-.B+#2 5, 9#5#%#2 "7#(86>.2, 22 %1"7#:8%,++$-, 

¡�ü�����=�, #:'.6#- 5, =:)7.9,++$-, 7)-#+5#- #:',(+,++$ 5#@#. 
D����������= "7#-.B+#2 5, 9#5#%#2 "7#(86>.2 +,')B154 (# 5)3+#'#9./+#9# 
¡��>���, $61* C 06',(#%#& /,051+#& %17#:+1/#9# "7#>)08. 

:���ÿ�ÿ����>� 8(%E"& – >) "#0'.(#%+1* +,:.7 5)3+#'#9./+13 
�¡���>��, % 3#(. 6#B+#2 = $613 .= 017#%1+1 #571-8&54 "7#-.B+8 ,:# 
������ "7#(86>.& = ")%+1-1 %',051%#05$-1. S 3#(. >13 #")7,>.* 

����ûû���= ;#7-,, 7#=-.71 ./,:# %',051%#05. 017#%1+1. A+,0'.(#6 >13 
���� 017#%1+, ")7)5%#7&C540$ +, +,".%- ,:# 9#5#%8 "7#(86>.&. 

ê�"��� 5)3+#'#9./+1* "7#>)0 06',(,C540$ = (7.:+.?13 
������������� "7#>)0.% ,:# 0,- C /,051+#& :.'4? 06',(+#9# "7#>)08. 
��¡��ü���, 5)3+#'#9./+1* "7#>)0 06',(,++$ ,%5#-#:.'4+#9# (%198+,, = 
������ :#68, -#B+, "#(.'151 +, (7.:+.?., $6. %.(7.=+$&540$ #(1+ %.( 

������: 5)3+#'#9./+. "7#>)01 06',(,++$ ?,58++#-"#7?+)%#2 978"1, :'#6, 
>�������� ,:# 6#7#:61 =-.+1 ?%1(6#05)*; = .+?#9# :#68, 5)3+#'#9./+1* 

¡��>�� 06',(,++$ (%198+, C /,051+#& 5)3+#'#9./+#9# "7#>)08 06',(,++$ 
���������= =,9,'#-. 

L����������� "7#>)01 "#05.*+# %(#06#+,'&&54, #06.'461 +,86,, 
�����ü� 5, 5)3+#'#9.2 "7#"#+8&54 +#%., );)651%+.?. 0"#0#:1 #:7#:61 

��������, +#%) "7#(8651%+.?) #:',(+,++$ 5, :.'4? (#06#+,'. 
�����������. U'$ %16#+,++$ 5)3+#'#9./+#9# "7#>)08, "#57.:+# #:',(+,51 

���>� "7,>. (7#:#51). 
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C*&E"+ 8(,E* (7#:#51) +,=1%,&54 %.("#%.(+# #:',(+,+8 5)715#7.&,  

"71=+,/)+8 ('$ %16#+,++$ ")%+#9# 5)3+#'#9./+#9# "7#>)08 #(+1- ,:# 
978"#& "7,>.%+16.% (7#:.5+16.%). 

 

1.3.1. Ìàòåð³àëüíèé òà åíåðãåòè÷íèé áàëàíñ  
ïðîìèñëîâî-âèðîáíè÷îãî îá’ºêòà  

 

E#B+, %1(.'151 601"#*0(9,*, ","#)"1-+,* 5, 1#%:'4* 7)08701 HA. 

U'$  ,+,'.=8 5, %1=+,/)++$ $6.0+13 5, 6.'46.0+13 3,7,65)710516, 
+)#:3.(+13 ('$ #>.+&%,++$ );)651%+#05. -,5)7.,'4+#-)+)79)51/+13 
7)0870.% HA =,05#0#%8&54 :,',+0#%1* -)5#(. P5786587+, 03)-, 
-,5)7.,'4+#9# :,',+08  "7#-10'#%#9# %17#:+1>5%, (710. 1.4) (#=%#'$C =, 
7.%+$++$- -,5)7.,'4+#9# :,',+08 "7#-10'#%#-%17#:+1/#9# #:’C65, 
7#=7,3#%8%,51 %157,51 -,5)7.,'4+13 7)0870.% +, #(1+1>& "7#(86>.2, @# 
%1"806,C540$. L,6. 7#=7,38+61 %16#7105#%8&54, =#67)-,, ('$ 7#=7#:61 5, 
#;#7-')++$ )6#'#9./+#9# ",0"#75, "7#-10'#%#9# #:’C65,. 

T10. 1.4. P3)-, -,5)7.,'4+#9# :,',+08 "7#-10'#%#9# %17#:+1>5%, 
 

!, 6#B+1- %1(#- 7)0870.% HA %1=+,/,&540$ #:0$91 23 %16#7105,++$ 
".( /,0 %19#5#%')++$ 9#5#%#2 "7#(86>.2, , 5,6#B %57,51 017#%1+1 5, 
)+)79.2 = %161(,-1, 061(,-1 5, %.(3#(,-1 %17#:+1>5%,. U);.>15 :,',+08 
3,7,65)71=8C +)%7,3#%,+. %57,51 -,5)7.,'4+13 7)0870.%.  

U'$ 6#+67)5+#9# %1(8 7)0870.% ;#7-8', -,5)7.,'4+#9# :,',+08 -,C 
%19'$(: 

,41#4)!4!4 FFFF $$% RNXNW

 

():  F4!4  !  -,5)7.,'4+. 7)08701 +, %3#(. "7#>)08 %17#:+1>5%,; 
F)! ! -,5)7.,'4+. 7)08701 % 06',(. 9#5#%#2 "7#(86>.2; 

;���������� 

�L’QR! 

��qu�q� 
-)*"(6)24$6 

("&9(&. 

�I�I q� 
-)*"(6)24$6 

("&9(&. 

"u�un�#q� 
-)*"(6)24$6 

("&9(&. 

Su u�x 

1(%395K6= 

��v&uvr 

�r)rvr  

*) &5.3. 
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F4 ! -,5)7.,'4+. 7)08701 % 8'#%')+13 ,:# 06',(#%,+13 %.(3#(,3; 

F41# ! -,5)7.,'4+. 7)08701, $6. %57,/)+. /)7)=, %161(1, 061(1 5#@#.  
I+,'.= -,5)7.,'4+#9# :,',+08 (#=%#'$C #571-,51 (,+. ('$ 

#>.+&%,++$ 058")+$ %"'1%8 "7#-10'#%#9# %17#:+1>5%, +, +,%6#'1?+C 
0)7)(#%1@) 5, );)651%+.054 %16#7105,++$ 7)0870.%.  

G)%.(’C-+#& 06',(#%#& "7#-10'#%#9# %17#:+1>5%, C 7.=+. 
)+)79)51/+. 7)08701. A =,9,'4+#-8 %1",(68 )+)79)51/+. 7)08701 8 
5)3+#'#9./+#-8 "7#>)0. HA -#B854 :7,51 8/,054 ,:# 8 %19'$(. 
)')657#)+)79.2, 9,7$/#2 %#(1, ",71, "#%.57$ %10#6#9# 51068 5#@#, ,:# 8 
%19'$(. )+)79)51/+#2 017#%1+1 (%89.''$, +,;5,, +,;5#"7#(8651, 

"717#(+1* 9,=, $()7+) ",'1%# 5#@#). 
!,9,'4+1* )+)79)51/+1* :,',+0 I4; (% 8-#%+13 #(1+1>$3) 

%1=+,/,C540$ =, 7.%+$++$-: 

,41##4)!4; IIII $$%     (1.2) 

(): I4; ! %157,51 )+)79)51/+13 7)0870.% +, %3#(. %17#:+1>5%,; 
I)! ! %157,51 )+)79)51/+13 7)0870.% +, %17#:+1>5%# 9#5#%#2 

"7#(86>.2;  
I4# ! %157,51 +, 85%#7)++$ %5#71++13 )+)79)51/+13 7)0870.%; 
I41# ! %57,51 )+)79)51/+13 7)0870.%.  
M/)%1(+#, @# /1- :.'4?) 85%#7)+13 %5#71++13 )+)79)51/+13 

7)0870.%, 51- -)+?, );)651%+.054 %16#7105,++$ ")7%1++13 )+)79)51/+13 
7)0870.%. T)=)7%#- 7#058 );)651%+#05. %16#7105,++$ )+)79)51/+13 
7)0870.% C +) 5.'461 ".(%1@)++$ 6.6.(. 5)3+#'#9./+#9# #:',(+,++$, ,') 
-#B'1%.054 851'.=,>.2 5, 7)68")7,>.2 %5#71++13 )+)79)51/+13 7)0870.%. 

H7#>)0 #:-.+8 7)/#%1+#& 5, )+)79.C& -.B -,5)7.,'4+1- 

%17#:+1>5%#- . +,%6#'1?+.- 0)7)(#%1@)-, 5#:5# "7#>)0 23 %=,C-#(.2, 
"71=%#(154 (# "#$%1 % "717#(+13 6#-"#+)+5,3 +#%13 7)/#%1+ 5, +#%13 
%1(.% )+)79.2, $6. %1(.'$&540$ = 5)3+#'#9./+#9# "7#>)08 %17#:+1>5%,. 
Z6@# >$ 7)/#%1+, 5, )+)79.$, /,056#%# %6'&/,C540$ 8 "717#(+1* "7#>)0 
5, +) "71=%#(154 (# $6.0+13 =-.+ 8 +,%6#'1?+4#-8 0)7)(#%1@. – 5,61* 

"7#>)0 +#0154 "#=151%+1* 3,7,65)7 %=,C-#(.2 +,%6#'1?+4#9# 0)7)(#%1@, 
= "7#-10'#%#-%17#:+1/1- #:’C65#-. 

S 7,=., 6#'1 #:-.+ 7)/#%1+#& 5, )+)79.C& -.B -,5)7.,'4+1- 

%17#:+1>5%#- . +,%6#'1?+.- 0)7)(#%1@)- +#0154 +)9,51%+1* 3,7,65)7, 

5# 7)/#%1+, 5, )+)79.$ %1058",C % 7#'. ?6.('1%13 /1++16.% (#%6.''$ 5, 
05%#7&C ,:# "#01'&C 8-#%1 5)3+#9)++#9# 3,7,65)78. 
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1.3.2. Òåõí³êî-åêîëîã³÷í³ àñïåêòè âèðîáíèöòâà 
 

P8/,0+) %17#:+1>5%# 3,7,65)71=8C540$ %10#61- 058")+)- 

6#+>)+57,>.2 9,'8=)* "7#-10'#%#05. 5, =7#05,++$- 6.'46#05. 
%16#7105#%8%,+13 "717#(+13 7)0870.%. U# 5#9# B "7#"#7>.*+# (# 
%16#7105,++$ "717#(+13 7)0870.% =:.'4?8C540$ . 6.'46.054 %.(3#(.% 
%17#:+1>5%,, $6. =,:78(+&&54 (#%6.''$. T,>.#+,'4+) %16#7105,++$  
"717#(+13 7)0870.% -,C 08"7#%#(B8%,5104 23 #3#7#+#& 5, %.(+#%')++$-, 

(# 5#9# B %17.?)++$ >.C2 "7#:')-1 #3#"'&C +) 5.'461 017#%1++. 5, 
)+)79)51/+. ,0")651, ,') . %0. )6#'#9./+. "15,++$. F6#'#9.=,>.$ 
%17#:+1>5%, "#'$9,C % =+1B)++. %16#7105,++$ "717#(+13 7)0870.% . 
=-)+?)++. %.(3#(.% ".( /,0 23 %16#7105,++$, , 5)3+.6#-)6#'#9./+. ,0")651 

%17#:+1>5%, ")7)(:,/,&54: 
"# =+1B)++$ -,5)7.,'#C-+#05. 5)3+./+13 0105)-, 5#:5# =-)+?)++$ 
%157,5 "717#(+13 7)0870.% +, #(1+1>& 23 "#58B+#05.;  
"# =+1B)++$ )+)79#C-+#05. 5)3+./+13 0105)- – =-)+?)++$ 6.'46#05. 
",'1%, 5, .+?13 %1(.% )+)79.2 ()')6571/+#2, 5)"'#%#2) +, #(1+1>& 

"7#(86>.2;  
"#  "#67,@,++$ )6#'#9./+13 3,7,65)710516 5)3+./+13 0105)- –

=-)+?)++$ 6.'46#05. %.(3#(.% 5, .+?13 )6#'#9./+# ?6.('1%13 
/1++16.%; 
"# ".(%1@)++$ "7#(8651%+#05. 5)3+./+13 0105)-, 5#:5# =:.'4?)++$ 
6.'46#05. 6#710+#2 7#:#51, $6, %16#+8C540$ =, #(1+1>& /,08; 
"# +)(#"8051-.054 ")7)%1@)++$ ")%+13 7.%+.% 5)3+#9)++#9# 51068 
+, )6#'#9./+. 0105)-1;  

"# -.+.-,'4+. %157,51 =,0#:.% %17#:+1>5%,, /,08, "7,>., 6#?5.% ('$ 
05%#7)++$ 5)3+./+13 0105)-. 

L)3+./+. 0105)-1 ! >) 0868"+.054 =,0#:.% . =+,7$(4 "7,>., @# 
%16#7105#%8&540$ ('$ 05%#7)++$ -,5)7.,'4+13 >.++#05)*.  L)3+./+. 
0105)-1 5, 23 06',(#%. 3,7,65)71=8&540$ 5,61-1 #0+#%+1-1 "#6,=+16,-1, 

$6 "7,>)=(,5+.054; +,(.*+.054; 5)3+#'#9./+.054; )6#'#9./+, :)=")6,; 
)6#+#-./+.054; )05)51/+.054. 

=(,E"24,!$*&!. ! 05,+ #:’C65, (()5,'., %8=',, -,?1+1, 0105)-1), =, 
$6#9# %.+ =(,5)+ +#7-,'4+# %16#+8%,51 =,(,+. ;8+6>.2 =9.(+# = 
%05,+#%')+1-1 %.("#%.(+1-1 +#7-,51%+#-5)3+./+1-1 (#68-)+5,-1 

",7,-)57,-1  

?������ð�� ! %',051%.054 5)3+./+#2 0105)-1 ,:# %17#:8 %16#+8%,51 

������ ;8+6>.2, =:)7.9,&/1 "71 >4#-8 0%#2 )60"'8,5,>.*+. "#6,=+161 % 
¡����� -)B,3 "7#5$9#- =,(,+#9# "7#-.B68 /,08 =, =,(,+13 8-#% 
�ü�¡�����>�ý. G,(.*+.054 5)3+./+#2 0105)-1 >) 6#-"')60+1* "#6,=+16, @# 
����"��� %.( %0.3 )5,".% 22 05%#7)++$ 5, )60"'8,5,>.2 (7#=7#:6,, 
¡���ü������=, %19#5#%')++$, )60"'8,5,>.$). Q8(4-$6. 08/,0+. -,?1+1, 
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��"������-5)3+./+. 0"#78(1, $61-1 : %10#61-1 )60"'8,5,>.*+1-1 

����ü�������ü��� +) %.(=+,/,'10$, :8(854 =+)>.+)+. =, +)+,(.*+#05. % 
������. M0+#%+1- =,%(,++$- "7#)658%,++$ 5, )60"'8,5,>.2 08/,0+13 
��������� 0105)- C ")7)(80.- =,:)=")/)++$ =,(,+#2 ,:# #"51-,'4+#2 
���������� = 87,38%,++$- 3,7,65)78 +):)=")61, , 5,6#B 5)3+./+13 . 
�ü��������� -#B'1%#05)* 23 =,"#:.9,++$.  

:"#$%-%0*1$*&!. ! %.("#%.(+.054 5)3+./+#2 0105)-1 %1-#9,- 

%17#:+1>5%, 5, )60"'8,5,>.2, $6, =,:)=")/8C =,(,+. )60"'8,5,>.*+. $6#05. 
=, -.+.-,'4+13 %157,5 =,0#:.% %17#:+1>5%,, /,08, "7,>., 6#?5.% ('$ 
05%#7)++$ "7#(86>.2. L)3+#'#9./+.054 %17#:8 3,7,65)71=8C540$ "7#05#5#& 

6#+05786>.2, (#06#+,'.05& ;#7-1 . =78/+.05& % )60"'8,5,>.2. 
L)3+#'#9./+.054 =,:)=")/8C540$: 
"# =,05#08%,++$- -,5)7.,'.%, "71(,5+13 ('$ :)=%.(3.(+#2 #:7#:61 

(5106#-, '1%,7+1- 0"#0#:#-, "7)08%,++$-, =%,7&%,++$- 5#@#); 
"# =,05#08%,++$- 7)0870#- . )+)79#=:)7.9,'4+13 5)3+#'#9.* 

%17#:+1>5%,; 
"# 05,+(,751=,>.C& 5, 8+.;.6,>.C& 6#+057865#704613 )')-)+5.%, 
-,5)7.,'.%, 7#=7,38+6.% 5, 5)3+#'#9.* 23 %17#:+1>5%,. 
G5%-%0*1$, /"28"5, ! +)(#"8051-.054 ")7)%1@)++$ ")%+13 7.%+.% 

5)3+#9)++#9# 51068 +, )6#0105)-1 5, =:)7)B)++$ 23 -#B'1%#05. 
"7#5105#$51 >4#-8 51068, "71 >4#-8 =:)7.9,&/1 0%#2 %',051%#05. . 
=,:)=")/8&/1 #"51-,'4+. 8-#%1 23 ;8+6>.#+8%,++$ ".( /,0 )60"'8,5,>.2, 
57,+0"#758%,++$, =:)7.9,++$.  F6#'#9./+, :)=")6, 5)3+./+13 0105)- 

=,:)=")/8C540$ =,05#08%,++$- 7)0870#=:)7.9,'4+13 5)3+#'#9.* 

(:)=%.(-#%+1-1 5, „=,-6+)+1-1 5)3+#'#9.$-1”), 7,>.#+,'4+1- 

%16#7105,++$- )+)79#+#0.2%, 851'.=,>.C& 5, 7)68")7,>.C& %.(3#(.%, 
%.(+#%')++$- %16#7105,+13 "717#(+13 7)0870.% 5#@#. 

G5%$%+*1$*&!. – #>.+&%,++$ 5)3+./+#2 0105)-1, $6) %7,3#%8C 
%157,51 +, 22 "7#)658%,++$, %19#5#%')++$, )60"'8,5,>.&, =:)7.9,++$ 5, 
7)-#+5. F6#+#-./+.054 #67)-13 06',(#%13 5, 5)3+./+#2 0105)-1 =,9,'#- 

(#0$9,C540$ =, 8-#% -.+.-.=,>.2 -,5)7.,'#-.056#05., )+)79#C-+.054, 
578(#-.056#05. %17#:+1>5%,, =, 7,38+#6 5)3+#'#9./+#05. 5, 6#);.>.C+5, 
6#710+#2 (.2 ".( /,0 )60"'8,5,>.2 5)3+./+#2 0105)-1 = %10#61- 7.%+)- 

+,(.*+#05.. 
H7,>)=(,5+.054, +,(.*+.054 5, 5)3+#'#9./+.054 C #0+#%#& 

)6#'#9./+#2 :)=")61 5)3+./+13 0105)-, $6. 8 0868"+#05. = 578(#%#& 

(.$'4+.05& '&()* 05%#7&&54 #(1+ .= 6#-"#+)+5.% %17#:+1/#9# 
0)7)(#%1@,.  
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1.3.3. Âïëèâ íàä³éíîñò³ òåõí³÷íèõ ñèñòåì  
íà ôîðìóâàííÿ òåõíîñôåðè 

 

G,(.*+.054 5)3+./+13 =,0#:.% (0105)-1, -,?1+1, ,97)9,58 /1 ()5,'.) 
=,')B154 %.( +)#:3.(+#2 +,7#:61 +, %.(-#%8, $6, -#B) :851 %17,B)+, % 
9#(1+,3 7#:#51, 6.'#-)57,3 "7#:.98, 9)65,7,3 #:7#:')+#9# N78+58, 
5)7-.+8 =:)7.9,++$ -,5)7.,'4+#2 7)/#%1+1 8 %.("#%.(+13 -.056#05$3 5#@#. 
A.(-#%1 #67)-13 06',(#%13 5)3+./+13 #:’C65.%, $6 "7,%1'#, C +) 
"#+#%'&%,'4+1-1 . "#%’$=,+. = 23 78*+8%,++$-, @# -#B) "71=%)051 +,%.54 
(# )6#'#9./+13 6,5,057#; (+,"716',(, %1'1% +,;51 = -.056#05)* 

=:)7.9,++$ /1 5,+6)7, +, "#%)73+& -#7$ /1 #6),+8, 8 7,=. %.(-#%1 

5)3+./+#9# =,0#:8 6#+57#'&, /)7)= =+#?)++$ %8='.% ")7)6,/61 +,;51 

5#@#).  
L,61- /1+#- +,(.*+.054 5)3+./+13 0105)- * 23 06',(#%13 C 

=,"#786#& )6#'#9./+#2 :)=")61. L)3+#'#9./+1-1 +,=1%,&54 5)3+./+. 
0105)-1, $6. %1-,9,&54 -.+.-,'4+13 %157,5 =,0#:.% %17#:+1>5%,, /,08, 
6#?5.%, )+)79.2 ('$ %17#:+1>5%,, )60"'8,5,>.2 5, 7)-#+58. !:.'4?)++$ 
/,08 . )+)79.2 „8-#%+#” "71=%#($54 (# (#(,56#%#9# %16#7105,++$ 
"717#(+13 7)0870.% (9,=8, +,;51, %89.''$), , >) % 0%#& /)798 "71=%#(154 
(# (#(,56#%13 %161(.%, 061(.% . =,3#7#+)+4 ?6.('1%13 7)/#%1+ % 
,5-#0;)7+) "#%.57$, N78+5, %#(#*-1.  

M(+.C& = #0+#%+13 ;8+6>.* 5)3+#'#9./+#05. ".( /,0 %17#:+1>5%, 
%17#:.% 9#0"#(,7046#9#, %.*046#%#9# 5, "#:85#%#9# 0"#B1%,++$ C 
7)0870#-.056.054. R#);.>.C+5 6#710+#2 (.2 (6.6.(.) . 6#);.>.C+5 %157,5 
)+)79.2 5)3+./+13 0105)-, -,?1+, ,97)9,5.% 5,6#B %.(.97,&54 =+,/+8 7#'4 
8 ;#7-8%,++. 5)3+#0;)71 . )6#'#9./+#2 :)=")61. M".7 78?.*+13 01' . 
+1=461* 6.6.(. "71=%#($54 (# %16#7105,++$ =,*%#2 )+)79.2, 5#:5# ",'1%, . 
017#%1+1, @# "71=%)() (# =:.'4?)++$ =,:78(+)++$ (#%6.''$. 

 

1.3.4. Ñòóï³íü òåõíîãåííîãî âïëèâó âèðîáíèöòâà  
íà äîâê³ëëÿ  

 

R*+,-*./ 5)3+#9)++#2 (.2, =, (#"#-#9#& $6#9# -#B+, #>.+151 

0,23.46 %"'1%8 +, (#%6.''$ %17#:+1>5%, D1:,  %1=+,/,&54 =, ;#7-8'#&: 

7 1: = >14 />3=>14 / (>14 +>: ),     (1.11) 

(): >14 ! 5)#7)51/+1* %"'1% +, (#%6.''$, $61* %1=+,/,C540$ 
%"7#%,(B)+#& 5)3+#'#9.C& %17#:+1>5%,;  

>3 ! ;,651/+1* %"'1% +, (#%6.''$ >4#9# ".("71C-05%,;  
>: !(#(,56#%1* %"'1%, $61* =,')B154 %.( +)7),'.=,>.2 )6#'#9./+#  
/10513 5)3+#'#9.* +, 6#+67)5+#-8 ".("71C-05%.. 
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E,601-,'4+) =+,/)++$ D1: =1, %1=+,/,C540$ =, 8-#%1 >3 = >14 5#:5# 
6#'1 ;,651/+1* %"'1% %.("#%.(,C 5)#7)51/+#-8. A.+ (#0$9,C540$ 
%"7#%,(B)++$- /10513 )6#'#9./+13 5)3+#'#9.*.  

U# "#6,=+16.% )6#'#9./+#2 );)651%+#05. 5)3+#'#9./+13 "7#>)0.% 
%.(+#0$54: -89=9B9G.0,8.0,6 "7#>)08 I", *#9# 7)0870#-.056.054 I, . 
6#);.>.C+5 )6#'#9./+#05. #:’C65, D"'. R#);.>.C+5 )6#'#9./+#05. 
%1=+,/,&54 =, ;#7-8'#&: 

D"'=(1 –I") / I#,     (1.12) 

  

(): I"=J, / Q, ; I# = R, / Q,,  

J, – %)'1/1+, ?6.('1%#9# %"'1%8 +, (#%6.''$;  
R, – %57,51 )+)79.2, %#(1, "#%.57$, =)-)'4+13 5, .+?13 "717#(+13 
7)0870.%; 
Q, – "15#-, #(1+1>$ 6#710+#2 "7#(86>.2 ,:# "#0'891. 

R#);.>.C+5 )6#'#9./+#05. 3,7,65)71=8C 058".+4 =,-6+85#05. #:’C65,  
@#(# (#%6.''$.  

!, 8-#%1 D"' = 1, "#78?8C540$ "717#(+1* "#5)+>.,' :)= #571-,++$ 
6#710+#9# );)658. !, 0 <D"'<1 % 5)3+#'#9./+#-8 "7#>)0. %.(085+. 
+)851'.=#%,+. %.(3#(1 %17#:+1>5%,, 5#:5# -,C -.0>) 100% =,-6+)+.054 
"7#>)08. 
 

1.4. Òåõíîãåíí³ çàáðóäíåííÿ òà ¿õ äæåðåëà  
 

;,/()4$"$$B ! >) %+)0)++$ 8 +,%6#'1?+C 0)7)(#%1@) ,:# 
%1+16+)++$ % +4#-8 +#%13, =,=%1/,* +) 3,7,65)7+13 3.-./+13 . 
:.#'#9./+13 7)/#%1+, ,9)+5.% (,:# %+)0)++$ % +,('1?6#%.* 6.'46#05. :8(4-
$613 8B) %.(#-13 7)/#%1+), $6) "71=%#(154 (# +)9,51%+13 +,0'.(6.% ('$ 
'&()* /1 "717#(+13 0105)-.  

;,/()4$73,-.$, ("1%36$, ! ;.=1/+1* /1 .+;#7-,>.*+1* ,9)+5, 
=#67)-,, :.#'#9./+1* %1(, @# "#57,"'$C 8 +,%6#'1?+C 0)7)(#%1@) ,:# 
%1+16,C % +4#-8 8 6.'46#05$3, $6. ")7)%1@8&54 -)B. =%1/,*+#9# %-.058 . 
$613 "717#(, +) =(,5+, "#=:8510$ ?'$3#- 0,-##/1@)++$.   

L,61- /1+#- -#B+, =7#:151 %10+#%#6, .07#%:,",,5 ! >) +)9,51%+) 
$%1@) ("717#(+#9# ,:# ,+57#"#9)++#9# "#3#(B)++$), $6) 7#:154 #:’C651 

+,%6#'1?+4#9# 0)7)(#%1@, /,056#%# ,:# "#%+.05& +):)=")/+1-1 ('$ 
'&()* /1 "717#(+13 0105)-, , .07#%:,H40(9,0 #"+'4-,0 ! ,9)+5, $61* 

"#7#(B8C =,:78(+)++$.  
!,:78(+&%,'4+. 7)/#%1+1, @# "#57,"1'1 % ,5-#0;)7+) "#%.57$ /1 

%#(1 P%.5#%#9# #6),+8, =(,5+. ")7)-.@8%,510$ +, =+,/+. %.(05,+.. 
Q.'4?.054 = +13 3.-./+# 5, :.#'#9./+#  ,651%+. * =(,5+. %=,C-#(.$51 = 
B1%#& 7)/#%1+#&.  

H.( /,0 %1%/)++$ 08/,0+13 "7#>)0.% % )6#0105)-,3 ,:# 8 :.#0;)7. 
=,9,'#- =,:78(+)++$ (#%6.''$ 6',01;.68&54 =,: 
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"# !';':K",,56 ! +, "717#(+., ,+57#"#9)++.; 
"# 4-:'6 ! -,5)7.,'4+., )+)79)51/+.; 
"# 4!(-4'6 ! -)3,+./+., 3.-./+., ;.=1/+., :.#'#9./+.; 
"# ;0#0&1"#'6 ! 8-10+., 08"85+., ,%,7.*+., %1",(6#%.; 
"# !'$-#",,56 ! '#6,'4+., 7)9.#+,'4+., 9'#:,'4+.. 
C#-#':,* .07#%:,",,5 ! 0"71/1+)+. :8(4-$61-1 "717#(+1-1 

$%1@,-1 :)= %"'1%8 '&(1+1 (%1%)7B)++$ %8'6,+.%, "#%)+., 0)')%1* "#5.6, 
%1%.57&%,++$ N78+5.%, 7#=6',(,++$ 7#0'1+ . 5%,71+ 5#@#). 

L,1#'!')",,* .07#%:,",,5 ! %16'16,&54 +)0"71$5'1%. =-.+1 

+,%6#'1?+4#9# 0)7)(#%1@,, 0"71/1+)+. '&(046#&  (.$'4+.05&. 

F01"#*0(9,* .07#%:,",,5 ! %1( =,:78(+)++$, $6)  #:’C(+8C 
-)3,+./+., 3.-./+. 5, /,056#%# :.#'#9./+..  

I,"#)"1-+,* .07#%:,",,5! ;.=1/+. =,:78(+)++$ = )+)79)51/+1-1 

%',051%#05$-1. 

F";0,*+,* .07#%:,",,5 ! "71%+)0)++$ % )6#0105)-8 7.=+13 
/8B#7.(+13 ('$ +)2 "7)(-)5.%, %.(3#(.%, 0-.55$, ,:.#51/+13 +,+#0.% 5#@#, 
$6. "#78?8&54 22 "717#(+) ;8+6>.#+8%,++$ :)= ;.=16#-3.-./+13 +,0'.(6.%. 

M*.-+,* .07#%:,",,5 ! "71%+)0)++$ % )6#0105)-8 (B)7)' )+)79.2 
(5)"',, 0%.5',, ?8-8, %.:7,>.2, 97,%.5,>.2, )')657#-,9+.5+#9#, 

7,(.#,651%+#9# %1"7#-.+&%,++$ 5#@#), $6) "7#$%'$C540$ 8 %.(31')++. %.( 

+#7-1 22 ;.=1/+13 %',051%#05)*.  

N*6*+," .07#%:,",,5 – "71%+)0)++$ % )6#0105)-8 /8B#7.(+13 ('$ 
+)2 3.-./+13 )')-)+5.% . 0"#'86 8 6#+>)+57,>.$3, @# ")7)%1@8&54 ;#+#%..  

E*'(')*+,* .07#%:,",,5 – 0"71/1+$&54 "#$%8 % "717#(. ($6 "7,%1'# 
8 7)=8'45,5. ,+57#"#9)++#2 (.$'4+#05.) +#%13 7.=+#%1(.% B1%13 #79,+.=-.%, 
",5#9)+.% 5, =:8(+16.% 3%#7#:, , 5,6#B 0"7#%#6#%,+) '&(1+#& 

6,5,057#;./+) 7#=-+#B)++$ #67)-13 %1(.% (+,"716',(, %+,0'.(#6 
+)#:N78+5#%,+#2 .+57#(86>.2, "#78?)+4 6,7,+51+8 5#@#). 

?6-2,* .07#%:,",,5 – >.')0"7$-#%,+. ,+57#"#9)++. =-.+1 05,+8 
(#%6.''$: "7#51=,6#++. %161(1 * 061(1 ?6.('1%13 %.(3#(.% %17#:+1>5%, 8 
%#(+. #:’C651, "#%.57$ 5, N78+5, =+1@)++$ '.0.%, ",0#%1@, :7,6#+4C705%#, 
85%#7)++$ 6,7’C7.%, +)"7,%1'4+) %16#7105,++$ =)-)'4, "717#(+13 %#( 

5#@#. 
O%!%1,* .07#%:,",,5 – "#058"#%. =-.+1 05,+8 ,5-#0;)71, 

9.(7#0;)71, '.5#0;)71 * :.#0;)71 % #67)-13 7,*#+,3, 7)9.#+,3 . "',+)51 

=,9,'#- % 7)=8'45,5.  ,+57#"#9)++#2 (.$'4+#05. – #"805)'&%,++$, 
%1013,++$ :#'.5, =+16+)++$ -,'13 7./#6, "#$%, 610'#5+13 (#@.%, 
",7+16#%#9# );)658, 78*+8%,++$ #=#+#%#9# ?,78 5#@#) 

L40#*8,* .07#%:,",,5 – %1+16,&54 %+,0'.(#6 +,(=%1/,*+13 
0158,>.*, "#78?)++$ 5)3+#'#9./+13 "7#>)0.% +, %17#:+1>5%. ,:# 
"#?6#(B)++$ 0"#78( 5, 805,568%,++$ 8 7)=8'45,5. "717#(+13 $%1@. 
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>-!0:&'4* .07#%:,",,5 – %1+16,&54 %+,0'.(#6 ,%,7.*+13 %161(.% 
(5#601/+13 9,=.% 5#@#) ,:# 061(.% (05./+13 %#() "7#-10'#%.05&, 0.'40461- 

5, 6#-8+,'4+1-1 9#0"#(,705%,-1 5#@#. 
P'&0(9," – =,:78(+)++$ +)%)'16#9# 7,*#+8, +,0)')+#9# "8+658, 

57,+0"#75+#2 -,9.057,'. 5#@#. 
J")*',0(9," – =,:78(+)++$, $6) 0"#05)7.9,C540$ % -)B,3 =+,/+#9# 

"7#05#78, ,') +) #3#"'&C 80& "',+)58. 
Q('70(9," – =,:78(+)++$, $6) %1$%'$C540$ % :8(4-$6.* 5#/>. "',+)51 

%(,'1+. %.( *#9# (B)7)',. 
R',01;.68%,51 2,/()4$73,-.$* ("1%36$6 06',(+# /)7)= 23 %)'168 

6.'46.054 . 7.=+#-,+.5+.054. S-#%+# 23 -#B+, #:’C(+,51 % 5,6. 9#'#%+. 978"1: 

"# .0 4-:'6 – -)3,+./+., 3.-./+., ;.=1/+., :.#'#9./+.; 
"# .0 +02'6 :*@ – 05.*6., +)05.*6., 0)7)(+4#2 05.*6#05.; 
"# .0 4!(-4'6  – "7$-#2 5, +)"7$-#2 (.2;  
"# .0 ;0#0&1"#'6 – ")7%1++., %5#71++.. 
F";0,*+,* .07#%:,H40(9,* #"+'4-,- – >) 7.=+. 5%)7(. /,051+61 ,:# 

"7)(-)51 (%161+85. $6 +)"#57.:+., %.("7,>4#%,+., +)%16#7105,+.) +, 
"#%)73+. !)-'., % N78+5,3, %#(. 5, % 6#0-#0. ("1', 8',-61 6#0-./+13 
,",7,5.%). 

N*6*+,* .07#%:,H40(9,* #"+'4-,- – 5%)7(., 9,=#"#(.:+. * 7.(6. 
7)/#%1+1, 3.-./+. )')-)+51 5, 0"#'861 ?58/+#9# "#3#(B)++$, $6. 
+,(3#($54 8 :.#0;)78 * "#78?8&54 "717#(+. "7#>)01 6789##:.98 7)/#%1+ 

5, )+)79.2.  
M*.-+,* .07#%:,H40(9,* #"+'4-,- – 5)"'#%., )')657#-,9+.5+., 

?8-#%.,  %.:7,>.*+. 5, 7,(.,>.*+. "#'$. 
E*'(')*+,* .07#%:,H40(9,* #"+'4-,-  – ",5#9)++. -.67##79,+.=-1, 

=:8(+161 3%#7#: 5#@#. 
O1*8&* .07#%:,H40(9,* #"+'4-,-  – >) 5,6., $6. (#%9# =:)7.9,&540$ % 

"717#(. ("',05-,01, "#'.)51')+1, ()$6. -)5,'1, 06'#, 7,(.#,651%+. 
7)/#%1+1 = %)'161- ")7.#(#- +,".%7#=",(8 5#@#). 

R"21*8&* .07#%:,H40(9,* #"+'4-,- – >) 5,6., $6. ?%1(6# 
7#=6',(,&540$, 7#=/1+$&540$, +)*57,'.=8&540$ % "717#(+#-8 0)7)(#%1@. 
".( %"'1%#- 7.=+13 ;,65#7.% . "7#>)0.%. 

O"#":,9'@ 21*8&'21* .07#%:,H40(9,* #"+'4-,- – +)9,51%+1* %"'1% 
$613 %.(:8%,C540$ ")%+1* 5)7-.+ /,08, , "#5.- =+16,C. 

C"#4-,,* .07#%:,H40(9,* #"+'4-,-  –  85%#7&&540$ :)="#0)7)(+4# 

".( /,0 "717#(+13 5, 5)3+#9)++13 "7#>)0.%. 
>1'#-,,* .07#%:,H40(9,* #"+'4-,- – 85%#7&&540$ ".( /,0 ;.=16#-

3.-./+13 "7#>)0.%, $6. %.(:8%,&540$ % +,%6#'1?+4#-8 0)7)(#%1@.. 
G,"716',(, ;7)#+1 (3.-./+# .+)75+. 9,=1 :.'$ "#%)73+. !)-'.) – 

(#0$9+8%?1 "#%)73+. #=#+#%#9# ?,78 85%#7&&54 .#+ 3'#78, 8 7)=8'45,5. 
;#5#3.-./+#2 7),6>.2 ".( %"'1%#- 8'457,;.#')5#%#9# %1"7#-.+&%,++$, 
$61* 0"71/1+$C 78*+8%,++$ #=#+#%#9# )67,+8 "',+)51.  
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1.4.1. Çàãàëüíà õàðàêòåðèñòèêà íàéá³ëüø ïîøèðåíèõ  
³ íåáåçïå÷íèõ äëÿ äîâê³ëëÿ ìàòåð³àëüíèõ 
çàáðóäíþâàëüíèõ ðå÷îâèí  

 

U# #0+#%+13 =,:78(+&%,'4+13 7)/#%1+ %.(+#0$54: 
"# 9,=1, 9,=#"#(.:+. 7)/#%1+1, ,)7#=#'., "1', $6. %161(,&54 % 

,5-#0;)78 #:’C651 )+)79)5161, "7#-10'#%#05. * 57,+0"#758;  
"# 7,(.#,651%+., )')657#-,9+.5+., -,9+.5+. * 5)"'#%. %1"7#-

-.+&%,++$; 
"# ?8- 5, %.:7,>.2;  
"# "7#-10'#%. 05#61 “=:,9,/)+.” ?6.('1%1-1 3.-./+1-1 0"#'86,-1, 

6#-8+,'4+. * "#:85#%. %.(3#(1;  

"# 3.-./+. 7)/#%1+1 (")7)(80.- ")051>1(1 5, -.+)7,'4+. (#:71%,, 
@# 8 %)'1/)=+.* 6.'46#05. %16#7105#%8&54 % 0.'4046#-8 9#0"#(,705%.), 
+,;5#"7#(8651.  

 U# +,*"#?17)+.?13 . +,*+):)=")/+.?13 =,:78(+&%,'4+13 7)/#%1+ 

ïîâ³òðÿ +,')B,54 (.#601( ,=#58, :)+=#'; âîäè – ")051>1(1, +.57,51 (0#'. 
,=#5+#2 610'#51); ´ðóíòó – (1;)+.'1, 0#'$+, 610'#5,, %,B6. -)5,'1 5#@#.  

C"#,$*1$* 2,/()4$73,-.$* ("1%36$6 >) 7.=+. 5%)7(. /,051+61 ,:# 
"7)(-)51, %161+85. $6 +)"#57.:+., %.("7,>4#%,+. ,:# +)%16#7105,+.. U# 
+):)=")/+13 -)3,+./+13 =,:78(+&%,'4+13 7)/#%1+ %.(+#0$54 . 6#0-./+) 
0-.55$, #0+#%+, +):)=")6, $6#9# "#%’$=,+, .= -#B'1%.05& =.56+)++$ *#9# 
6#-"#+)+5.% = 6#0-./+1-1 ,",7,5,-1.  

!, 7#61 6#0-./+#2 )71 +, +,%6#'#=)-+13 #7:.5,3 :8'# =,7)C057#%,+# 
"#+,( 20 510$/ 6#0-./+13 #:’C65.% ?58/+#9# "#3#(B)++$ 7#=-.7#- "#+,( 

10 0-. R7.- 5#9#, +,6#"1/1'#0$ 50-70 510. /,05#6 7#=-.7#- 1-2 0-. 

R.'46.054 @) (7.:+.?13 /,051+#6 #>.+&C540$ ()0$56,-1 -.'4*#+.%. S 

+,*:'1B/1* /,0 %1(,')++$ ;7,9-)+5.% 6#0-./+#9# 0-.55$ %%,B,C540$ 
"7#:')-,51/+1- . "#57):8C =+,/+13 )6#+#-./+13 %157,5. 

H*+*1$* 2,/()4$73,-.$* ("1%36$6. P4#9#(+. (#%6.''$ =,:78(+&&54 
:.'4?) +.B 70 510. 3.-./+13 0"#'86, @# 85%#7&&540$ % "7#>)0. 
"7#-10'#%#9# %17#:+1>5%,, :,9,5# = $613 5#601/+., -85,9)++. 5, 
6,+>)7#9)++.. 

G&2-: 4%)("=H (CO), ,:# /,(+1* 9,=, +) -,C 6#'4#78 * =,",38, 
85%#7&C540$ % 7)=8'45,5. +)"#%+#9# =9#7$++$ 6,-’$+#9# %89.''$, 
"717#(+#9# 9,=8, ()7)%1+1, +,;51, +,;5#"7#(865.%. Z6@# % "#%.57. 
-.051540$ :'1=46# 1% CO, 5# >) +):)=")/+# ('$ :.#51, , 4% – C ')5,'4+#& 

(#=#& ('$ :,9,54#3 %1(.%. 
G&2-:- 0.'1% (NO, NO2, N2M) -,*B) % 10 7,=.% :.'4? +):)=")/+. 

('$ '&(1+1, +.B CO . 0"71/1+&&54 85%#7)++$ 610'#5+13 (#@.%. A#+1 

%161(,&540$ % "#%.57$ ")7)%,B+# ".("71C-05%,-1, $6. %17#:'$&54 ,=#5+8 
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610'#58, +.57,51, ,+.'.+#%. :,7%+161, >)'8'#2(, %.06#=+1* ?#%6, , 5,6#B 

%161(,-1 ,%5#-#:.'.%, LFP . LF<, -)5,'879.*+13 =,%#(.%. 
S&*:(-4* 4%)("4':,* (,7#-,51/+., ",7,;.+1, +,;5)+1, :)+=(,)".7)+1) 

-.05$540$ 8 %13'1"+13 9,=,3 ,%5#-#:.'.%11
 (+)(#06#+,'.054 "7#>)0.% 

=9#7$++$ :)+=1+8 % >1'.+(7,3 (%198+.%), 6,75)7+13 9,=,3, %1",7,3 
:)+=1+.%. U8B) ?6.('1%. 5,6#B 0,B, (#06.'461 (#:7) ,(0#7:8C 
=,:78(+&%,'4+. 7)/#%1+1). F51')+ 5, .+?. %89')%#(+. 05,+#%'$54 35% 

=,9,'4+#2 6.'46#05. %89')%#(+)%13 %161(.% . C #(+.C& = "71/1+ 85%#7)++$ 
0-#9.% – ;#5#3.-./+13 58-,+.% 8 -.05,3-9.9,+5,3. 

/*'&2-: 2*#&- (SO2) ,:# 0.7/1051* 9,=, %1(.'$C540$ ".( /,0 =9#7$++$ 
%89.''$, +,;51 = (#-.?6#& 0.761, ")7)7#:61 0.7/,+13 78(, 9#7.++$ 
5)716#+.%, %1"',%'$++$ -)5,'.%. 

T#-'&2-: 2*#&- (SO3), ,:# 0.7/,+1* ,+9.(71(, 85%#7&C540$ %+,0'.(#6 
#610+)++$ SO2 % ,5-#0;)7. ".( /,0 ;#5#3.-./+13 . 6,5,'.51/+13 7),6>.* . 
C ,)7#=#')- ,:# 7#=/1+#- 0.7/,+#2 610'#51 % (#@#%.* %#(., $6, ".(610'&C 
N78+51, "#01'&C 6#7#=.& -)5,'.%, 78*+8%,++$ 98-1, -,7-878, %,"+$6.%, 
(#'#-.5.%, 0"71/1+&C =,9#057)++$ =,3%#7&%,+4 ')9)+4 . (13,'4+13 
?'$3.%. G,97#-,(B8C540$ % 7,*#+,3 3.-./+#2, +,;5#%#2 5, -)5,'879.*+#2 
"7#-10'#%#05., LF<, >)-)+5+13 . 6#60#3.-./+13 =,%#(.%. A67,* 

?6.('1%1* 5,6#B . ('$ 7#0'1+, #06.'461 ')96# =,0%#&C540$ +1-1 * 

"#78?8C "7#>)01 #:-.+8 7)/#%1+. 

O*#&'4':",9 (H2S) . 2*#&'4%)("=9 (CS2) %161(,&540$ % "#%.57$ 
#67)-# * 7,=#- = .+?1-1 0.7/1051-1 0"#'86,-1, ,') % -)+?13 6.'46#05$3, 
+.B SO2 ".("71C-05%,-1, $6. %17#:'$&54 ?58/+) %#'#6+#, >86#7, , 5,6#B 

+,;5#")7)7#:+1-1 * 6#60#3.-./+1-1 =,%#(,-1. K,7,65)7+, #=+,6, >13 
=,:78(+&%,'4+13 7)/#%1+ – 7.=61*, +)"71C-+1*, "#(7,=+&%,'4+1* =,",3. 
E,&54 %10#68 5#601/+.054 (8 100 7,=.% :.'4? 5#601/+., +.B SO2). A 

,5-#0;)7. G2S "#%.'4+# #610+&C540$ (# SO3. P.76#%#()+4 "#57,"'$C % 
,5-#0;)78 5,6#B 8 7,*#+,3 (.$'4+#05. %8'6,+.%. R7.- 5#9#, % "717#(+13 
8-#%,3 0.76#%#()+4 C 6.+>)%1- "7#(865#- (.$'4+#05. 08'4;,57)(868&/13 

:,65)7.* – +,6#"1/8C540$ +, (+. :#'.5 . 7./#6, #=)7 . -#7.% . +,%.54 8 
6,+,'.=,>.*+13 0105)-,3. 

O!'(%&- ;('#% = .+?1-1 )')-)+5,-1 6#+>)+578&540$ +,%6#'# 
3.-./+13 =,%#(.%, $6. %17#:'$&54 0#'$+8 610'#58, ")051>1(1, >)-)+5, 
08")7;#0;,5, #>)5, 9.(7#'.=+1* 0"175, 3'#7+) %,"+#, 0#(8, #79,+./+. 
:,7%+161 5#@#. A ,5-#0;)7. -.05$540$ 8 %19'$(. -#')68'$7+#9# 3'#78 * 

3'#7105#9# %#(+&. 

O!'(%&- 31'#% = .+?1-1 )')-)+5,-1 +,6#"1/8&540$ % 7,*#+,3 
%17#:+1>5%, ,'&-.+.&, )-,'., 06',, 6)7,-.61, "#7>)'$+1, 05,'., 

                                           
11 !,9,'#- 8 %13'#"+13 9,=,3 ,%5#-#:.'.% -.051540$ :'1=46# 200 ?6.('1%13 6#-"#+)+5.%, 
+,*:.'4? +):)=")/+1-1 = $613 C :)+=(,)".7)+1, #601(1 ,=#58, 0"#'861 0%1+>& 5, 7585., 
,'4()9.(1. 
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;#0;#7+13 (#:71%. S "#%.57. %#+1 -.05$540$ 8 %19'$(. ;5#7105#9# %#(+& 

(HF) ,:# "1'8%,5#9# ;'&#7158 (CaF2). P"#'861 ;5#78 +,(=%1/,*+# 
5#601/+., (# +13 (8B) /85'1%. 6#-,31. \5#7 +,97#-,(B8C540$ % 7#0'1+,3, 
(,'., 57#;./+1-1 ',+>&9,-1 "#57,"'$C % #79,+.=-1 5%,71+ . '&(1+1. 

O4-,"=9 – 5#601/+1* -)5,', $61* -.051540$ 8 %13'1"+13 9,=,3 
,%5#-#:.'.%. A #79,+.=-. '&(1+1 -.051540$ % 0)7)(+4#-8 :'1=46# 120 -9 
0%1+>&, $61* 7#="#(.')+1* "# %0.3 #79,+,3, 56,+1+,3, 6.056,3. J= 6.05#6 
%.+ %1%#(1540$ (8B) "#%.'4+# (()0$561 7#6.%). M79,+./+. 0"#'861 0%1+>& 

+,(3#($54 % #79,+.=- '&(1+1 67.=4 ?6.78, 0'1=#%. #:#'#+61, = %#(#& 5, 
2B)&, , +)#79,+./+. – (13,'4+1-1 ?'$3,-1. P4#9#(+. B15)'4 %)'16#9# 
-.05, @#(+$ %(13,C :'1=46# 20 -3

 "#%.57$ . #571-8C 0%1+)>4 = 
%13'#"+1-1 9,=,-1, 5, 2B)& ((# 45 -69). A #79,+.=-. '&(1+1 "71 >4#-8 
=,571-8C540$ (# 16 -69 0%1+>&, 6#571* "7#+16,C % 67#% . 7#="#(.'$C540$ 
% 6.056,3 ((# 90%), ")/.+>. * +176,3. J+#(. =,9,'4+, 6.'46.054 0%1+>& % 
#79,+.=-. 9#7#($+1+, 05,+#%154 0,5 9 . :.'4?), 5#(. $6 *#9# YUR % 67#%. – 

50-100 -69/100 -.'.'.57.%.  
D0:6*8 (Cd) C #(+.C& = +,*:.'4? 5#601/+13 7)/#%1+. L,6, 8 1956 p. 

% Z"#+.2 :8'# %")7?) =,;.60#%,+# 5$B6) =,3%#7&%,++$ 6.05#6, %.(#-) $6 
*108-*108, %16'16,+) 37#+./+1- #578C++$- '&()* 6,(-.C-, @# -.051%0$ % 
710.. <)* 710 %17#@8%,%0$ +)"#(,'.6 9.7+1/#(#:8%+#9# 6#-:.+,58, $61* 

01'4+# =,:78(+&%,% #6#'1>. %.(3#(,-1 = %-.05#- 6,(-.&. A #79,+.=- 

$"#+>.%, 6#57. -)?6,'1 "#:'1=8, @#(+$ "#57,"'$'# (# 600 -69 >.C2 
#57851. H.(%1@)+1* %-.05 6,(-.& 0"#05)7.9,C540$ % -#704613 
;#0;#715,3, -#704613 7#0'1+,3 . 6.056,3 71:. G,6#"1/8C540$ %.+ 8 =#'. 
".( /,0 0",'&%,++$ 0-.55$ +, =%,'1@,3. 

J1%19 (Hg) – %10#6#5#601/+, 7)/#%1+,, #0#:'1%# 5#601/+. 
75854#79,+./+. 0"#'861. A (#%6.''$ 75854 "#57,"'$C = %.("7,>4#%,+13 
'&-.+)0>)+5+13 ',-", 9,'4%,+./+13 )')-)+5.% 5#@#. 

“R'4* .07#%:,H40(9,* #"+'4-,-” ,:# &2",'7*'1-&- – 05%#7)+. 
'&(1+#& 0"#'861, $613 8 "717#(. 7,+.?) +) :8'#, =, 0%#C& ;.=16#-
3.-./+#& 05786587#& /8B. %04#-8 B1%#-8 * +) -#B854 ")7)7#:'$510$, 
%5$98%,510$ % :.#9)#3.-./+. >16'1. U# 5,613 +):)=")/+13 
=,:78(+&%,'4+13 7)/#%1+ +,')B,54 "#'.3'#7:.;)+.'1 (HKQ), "#'.:7#-+. 
:.;)+.'1 (HQQ), ,7#-,51/+. %89')%#(+. (HIA) (23 %17#:'$&54 "#+,( 600 

%1(.%), +.57#=#,-.+1 5, %.+.'3'#71(1 (-.05$540$ % 7.=+13 "'.%6,3, 
"#'.)51')+#%13 8",6#%6,3, ",6)5,3, 578:,3), -,*B) %0. 01+5)51/+. "7,'4+. 
"#7#?61. Q.'4?.054 .= >13 7)/#%1+ C 6,+>)7#9)++1-1, %#+1 %"'1%,&54 +, 
9)+)51/+1* ,",7,5 '&()*.  

I*%-%0*1$* 2,/()4$73,-.$* ("1%36$6. P)7)( :.#'#9./+13 /1++16.% 
%17#:+1/#9# 0)7)(#%1@,, $6. -#B854 ?6.('1%# %"'1%,51 +, #79,+.=- 

'&(1+1, C -.67##79,+.=-1, "7#(8651 23+4#9# -)5,:#'.=-8 5, 
-.67#:.#'#9./+#9# 01+5)=8, -,67##79,+.=-1, #79,+./+. 7)/#%1+1 

"717#(+#9# "#3#(B)++$. 
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1.4.2. Åíåðãåòè÷íå çàáðóäíåííÿ äîâê³ëëÿ 
 

F+)79)51/+) =,:78(+)++$ (#%6.''$ 9#'#%+1- /1+#- "#(.'$C540$ +, 
$%6'4", 4*7#0=*8,", "("&1#'60),*1,", 1"!('4", #0:*'0&1-4," 10 

#0:*0=*8,".  

S%6'4" .07#%:,",,5 – ")7)%1@)++$ "717#(+#9# 7.%+$ ?8-8 . 
+)+#7-#%,+, =-.+, =%86#%13  3,7,65)710516 +, 7#:#/13 -.0>$3, 8 
+,0)')+13 "8+65,3 5, .+?13 -.0>$3 %+,0'.(#6 7#:#51, "7#-10'#%13 
"71057#2%, 57,+0"#758, "#%)(.+61 '&()* 5#@#.  

>*7#0=*8," .07#%:,",,5 –  >) ")7)%1@)++$ "717#(+#9# 7.%+$ 
-)3,+./+13 6#'1%,+4 "#%)73#+4, +, $613 =+,3#($540$ 7#:#/. -.0>$ 
"7,>.%+16.% ,:# -.0>$ "7#B1%,++$ /1 %.("#/1+68 +,0)')++$. 

I("&1#'60),*1," .07#%:,",,5 – +,0'.(61 =-.+1 )')657#-,9+.5+13 
%',051%#05)* 0)7)(#%1@,.  

T"!('4" .07#%:,",,5 – 7)=8'45,5  7#=0.&%,++$ 8 (#%6.''$ 5)"'#51, 

$6, %1(.'$C540$ ".( /,0 7.=+#-,+.5+13 5)"'#%13 "7#>)0.%, =#67)-,, 
"#%’$=,+13 =. 0",'&%,++$-. 

J0:*'0&1-4," .07#%:,",,5 – ")7)%1@)++$ "717#(+#9# 7.%+$ %-.058 
7,(.#,651%+13 7)/#%1+ (7,(.#+86'.(.%) 8 (#%6.''..  

J0:*0=*8," .07#%:,",,5 – ")7)%1@)++$ 7.%+$ .#+.=8&/#9# 
%1"7#-.+&%,++$ +,( ;#+#%1- 7.%+)-. 

 
1.4.2.1. Øóìîâå òà â³áðàö³éíå çàáðóäíåííÿ 

 

S 08/,0+#-8 0%.5. % 8-#%,3 +,86#%#-5)3+./+#9# "7#97)08 $%6 05,% 
#(+.C& = ;#7- ;.=1/+#9# (3%1'4#%#9#) =,:78(+)++$ "717#(+#9# 
0)7)(#%1@,. S%6'6 "71*+$5# %%,B,51 80. +)"71C-+. 5, +):,B,+. =%861 

,:# 23 0868"+.054, $6. =,%,B,&54 +#7-,'4+# "7,>&%,51, 0"71*-,51 

"#57.:+8 =%86#%8 .+;#7-,>.& 5, %.("#/1%,51. I(,"5,>.$ (# +4#9# 
"7,651/+# +)-#B'1%,. 

!,9,'#- $%6 – >) ,68051/+., +)%"#7$(6#%,+. =%86#%. 6#'1%,++$ 
"#%.57$ 7.=+#2 ;.=1/+#2 "717#(1, @# 3,7,65)71=8&540$ %1",(6#%1-1 

=-.+,-1 /,05#51, ,-"'.58(1, 571%,'#05., @# 0"71*-,C540$ #79,+,-1 0'838 
'&(1+1 $6 +):,B,+. 019+,'1. V8-, $61* -.05154 80. =%86#%. /,05#51, 

+,=1%,&54 7*(-6. Z6@# ?8- 06',(,C540$ ")7)%,B+# = %10#6#/,05#5+13 
=%86#%13 6#'1%,+4, %.+ +,=1%,C540$ 3*'("1'4-6 (=, ,+,'#9.C& =. 
0%.5'#%1-1 6#'1%,++$-1); 6#'1 B (#-.+8&54 +1=46#/,05#5+. =%86#%. 
6#'1%,++$, ?8- +,=1%,C540$ #'K"4-6. 

!%86 $6 ;.=1/+) $%1@) C 3%1'4#%1- 783#- "78B+#9# 0)7)(#%1@,. 
Z6 ;.=.#'#9./+) $%1@) %.+ %1=+,/,C540$ %.(/855$-, @# 0"71*-,C540$ 
#79,+,-1 0'838 ".( /,0 (.2 =%86#%13 3%1'4. !, 0%#C& ;.=1/+#& 085+.05& 

?8- .()+51/+1* =%86#%.. 
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P'83#%1* ,+,'.=,5#7 '&(1+1 3,7,65)71=8C540$ -)B,-1 0"71*+$55$ 
=%86#%13 /,05#5 – 7#=7.=+$&54 ,-K,H . 4"#;,H -)B8 0"71*+$55$ =%868: 
G1B+$ -)B, 0"71*+$55$ =%868 +,=1%,C540$ !'#')'6 2(%;'4')' 

2!#-8,5115, %)73+$ – 7'(9'4-6 !'#')'6.  

C'#')'6 2(%;'4')' 2!#-8,5115 +,=1%,C540$ +,*-)+?, %)'1/1+, 
=%86#%#9# 51068, $6, %.(/8%,C540$ #79,+#- 0'838. A.+ C 7.=+1- ('$ =%86.% 
7.=+#2 /,05#51. U'$ /,05#51 1000 Y> (+, >.* /,05#5. %83# -,C +,*:.'4?8 
/85'1%.054) "#7.9 0'83#%#9# 0"71*+$55$ 05,+#%154 #0 = 2&10

-5G&--2
.  

C'#*) 7'(9'4')' 4*:+%115 –  >) -,601-,'4+1* =%86#%1* 5106, @# 
0"71*-,C540$ %83#- $6 =%86, ")7)%1@)++$ $6#9# "71=%#(154 (# 
%1+16+)++$ :#'4#%13 %.(/855.%. L106, %1@1* =, :#'4#%1* "#7.9, -#B) 
%16'16,51 "#?6#(B)++$ #79,+8 0'838. U'$ =%86.% /,05#5#& 1000 Y> =, 
:#'4#%1* "#7.9 "71*+$5# # = 20 R&6-2

. A.(+#?)++$ =%86#%13 5106.% "71 

:#'4#%#-8 "#7#=. 5, "#7#=. 0"71*+$55$ 05,+#%154 10
6
. <) (.,",=#+ 

=%86#%#9# 51068, @# 0"71*-,C540$ %83#-. 

!%86#%1* 5106 +) "#%+.05& 3,7,65)71=8C (B)7)'# =%868. U'$ :.'4? 

"#%+#2 3,7,65)7105161 (B)7)', =%868 %%)()+# *#9# #0+#%+. ",7,-)571: 

"# 7.%)+4 01'1 =%868; 
"# 7.%)+4 =%86#%#9# 51068; 
"# 7.%)+4 =%86#%#2 "#58B+#05.. 
M06.'461,  %.("#%.(+# (# =,6#+8 A):)7,-\)3+)7,, -.B 0'83#%1- 

0"71*+$55$- . "#(7,=+)++$- .0+8C +,:'1B)+, '#9,71;-./+, =,')B+.054, 
('$ %1-.7&%,++$ =%86#%#9# 51068, 01'1 =%868 . =%86#%#2 "#58B+#05. 
"71*+$5# '#9,71;-./+8 ?6,'8. <) (#=%#'1'# (#0154 %)'161* (.,",=#+ 

=+,/)+4 (=, =%86#%1- 5106#- %.+ 05,+#%154 10
6
; =, 01'#& =%868 –  10

12
) 

%6',051 "#7.%+$+# +)%)'161* .+5)7%,' '#9,71;-./+13 #(1+1>4. J= 
=,05#08%,++$- '#9,71;-./+#2 ?6,'1 6#B)+ +,058"+1* 058".+4 >.C2 ?6,'1 

:.'4?1* =, "#")7)(+.* "71:'1=+# % 10 7,=.%. !, 8-#%+8 #(1+1>& 

%1-.7&%,++$ "71*+$5# #(1+ ()>1:)' ((Q).  

M(1+ (Q –  >) %)'1/1+,, -,601-,'4+# +,:'1B)+, (# 08:’C651%+#9# 
"#7#98 0"71*+$55$ –  "#7#98 7#=7.=+)++$ 98/+#05. (%#3 019+,'.% %83#-. 

J*4",9 2-(- .4%&% % ()>1:)',3 %1=+,/,C540$ =, ;#7-8'#&: 

0

10lg ,I

H
K

H
M

    (1.13) 

(): LU ! 7.%)+4 01'1 =%868 ((Q); 

U, U0 ! %.("#%.(+# ;,651/+) 5, "#7#9#%) =+,/)++$ 01'1 =%868 

(
12

0 10I !% A5&--2
). 

J*4",9 .4%&'4')' 1-2&% % ()>1:)',3 %1=+,/,C540$ =, ;#7-8'#&: 

0

20lg ,p

P
L

P
%

    (1.14) 
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G)#:3.(+# 7#=7.=+$51 5)7-.+1 “7.%)+4 =%868” . “7.%)+4 =%86#%#9# 
51068”. U'$ 3,7,65)7105161 "7#0513 (5#:5# 9,7-#+./+13) =%86.% % 
#65,%+13 0-89,3 =,05#0#%8&54 7.%)+4 =%86#%#9# 51068 % (Q, , ('$ 
3,7,65)7105161 06',(+13 =%86.% (5#:5# +) 7#=6',()+13 =, #65,%+1-1 

/,05#5,-1) – 7.%)+4 =%868 % (QI (()>1:)' =, ?6,'#& ?8-#-.7, “I”). 

J*4",9 .4%&'4'@ !'1%K,'21* % ()>1:)',3 %1=+,/,C540$ =, 
;#7-8'#&: 

Nlg10
0W

W
Lw %      (1.15) 

() 
12

0 10W !% A5 ("#7#9#%) =+,/)++$ =%86#%#2 "#58B+#05.). 
A.("#%.(+1* =%86#%1* ',+(?,;5 .0+8%,% +, !)-'. =,%B(1. J '&(1+, 

=,%B(1 %16#7105#%8%,', %',051%#05. 0)7)(#%1@, $6 +#0.$ =%86.%. X155$ % 
,:0#'&5+.* 51?. ('$ +)2 +)-#B'1%). 

!(,%+, %.(#-1* 0"71$5'1%1* %"'1% +, #79,+.=- '&(1+1 ?8-.% 
"717#(+#9# 0)7)(#%1@,. P5,510516, 0%.(/154, @# '&(1, $6. "7,>&&54 8 
'.0. ,:# "#:'1=8 7./61, +, %.(-.+8 %.( -)?6,+>.% -.05, 3%#7.&54 +, +)7%#%. 
5, 0)7>)%#-08(1++. 3%#7#:1 =+,/+# 7.(?). A05,+#%')+#, @# ?)')05 '105$, 
0".% "5,3.%, (=&7/,++$ 0578-6,, =%861 (#@8 "#=151%+# %"'1%,&54 +, 
+)7%#%8 0105)-8 '&(1+1.  

H#=151%+1* %"'1% 9,7-#+.*+#2, 0"#6.*+#2, ',9.(+#2 -8=161 5,6#B 

%.(#-1* = (,%+.3-(,%)+ (>) "#?17)+. % 804#-8 0%.5. 6#'10,+61 – 513., 
+.B+., -#+#5#++. +,0".%1).  

U,%+# %.(#-, 5,6#B +)9,51%+, (.$ =%868 %)'16#2 "#58B+#05.. M(+1- 

.= "#6,7,+4 P)7)(+4#%.//$ :8'# B#705#6) %:1%05%# B)75%1 =%86,-1 8(,7.% 
-#985+4#9# (=%#+,, 6#'1 "717)/)+1* "#-17,% 8 057,?+13 -86,3 %.( 

+)05)7"+#9# :#'& 8 %83,3. 
\#+#%1* 7.%)+4 ?8-8 +,%6#'1?+4#9# 0)7)(#%1@, 05,+#%154  

30-60 ()>1:)'. U# >4#9# "717#(+#9# ;#+8 =, 08/,0+13 8-#% (#(,&540$ 
%17#:+1/. * 57,+0"#75+. ?8-1, 7.%)+4 $613 +)7.(6# ")7)%1@8C  
100 ()>1:)'.  

UB)7)',-1 ?8-8 C: "7#-10'#%. #:’C651, 57,+0"#75, 98/+#-#%+. 
"71057#2, 5)')%.=#71, 7,(.#"71*-,/., -8=1/+. .+0578-)+51, &7:1 '&()* 

5#@#. 
A 5,:'1>. 1.12 +,%)()+# 7.%+. ?8-8 %.( 7.=+13 (B)7)'. 
V8- 8 %17#:+1/13 8-#%,3 +)9,51%+# %"'1%,C +, "7,>.%+16,: 

"#0',:'&C 8%,98, "#01'&C 7#=%15#6 %5#-1, 0"#%.'4+&C 7),6>.& +, 
+):)=")68. A+,0'.(#6 >4#9# =+1B8C540$ "7,>)=(,5+.054 5, ".(%1@8C540$ 
*-#%.7+.054 +)@,0+13 %1",(6.%. U#"8051-. 7.%+. =%86#%#9# 51068 % 
#65,%+13 0-89,3 /,05#5 +, 7#:#/13 -.0>$3 8 %17#:+1/13 "71-.@)++$3 
+,%)()+. % 5,:'1>. 1.13. 
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L,:'1>$ 1.12 

J60$6 @9-9 063 (6,$.# 3F"("2 
UB)7)', ?8-8 T.%)+4 ?8-8, (Q 

V)".5, 5131* ?)')05 '105$ ()7)% 10 

V)".5 +, %.(05,+. 1/0,3 - 30/40 

P"#6.*+, 7#=-#%, +, %.(05,+. 1 - 50 

V8- ,%5#-#:.'$ 60 

V8- +, %8'1>. 70 

V8- +, ?#0) (".( /,0 7#:#51 %)705,5.%-,%5#-,5.%) 80 

E,601-,'4+1* ?8- +, %17#:+1>5%. 90 

V8- "#2=(, -)57# 100 

V8- 7),651%+#9# '.5,6, 110 

V8- '.5,6, +, 05,75. (9876.5 97#-8) 120 

H#58B+, 08/,0+, )')657#++, -8=16, 130 

V8- 7,6)51 +, 05,75. 140 

  

L,:'1>$ 1.13 

 

E%19&*.-6 (60$6 ,095%0%+% *.&59 0 %5*)0$.# &-9+)# G)&*%*  

$) (%:%G.# -6&K=# 9 0.(%:$.G.# 1(.-6<"$$=# 

O0,P49Q=-49, @# 7#0'1+1 ".( %"'1%#- ?8-8 =+1B8&54 )+)79.& (# 
T*90,P44U, 8 +13 0"#05)7.9,C540$ +,(-.7+) (+,%.54 "#%+), @# "71=%#(154 
V9 =,91:)'.) %1(.')++$ %#'#91 /)7)= '105$, -#B'1%. "#78?)++$ 8 
8=.,+4PW. Y1+854 '105$ . 6%.51 7#0'1+, $6. 7#=5,?#%,+. :'1=46# (# 
VX-*-=P .+5)+01%+#9# ?8-8 (=%868). A.(085+.054 ?8-8 #0#:'1%#  
4-9YW.V4+/  ('$ 5%,71+, $6. #:-.+&&540$ =%86#%#& .+;#7-,>.C&, , 5,6#B  

P4P=.T2Z[+  =%861 +,%6#'1?+4#9# 0)7)(#%1@, = -)5#& "#67,@,++$ 
9,*+GP44U .+;#7-,>.2, % 5#-8 /10'. 019+,'.% 571%#91.  

I+,'#9./+# (.C ?8- +, 5%,71+. A.( ?8-8 7),651%+#9# '.5,6, 91+854 
'1/1+61 :(B.', 0,-. %#+1 %57,/,&54 =(,5+.054 #7.C+58%,510$, 8 "5,?1+13 
9+.=(,3 (,C 57.@1+1 ?6,7,'8", $C>4. A.( 6#'1%,+4 "#%.57$, $6. 
85%#7&&540$ =%86,-1 ")7)+#0+#2 7,(.#,",7,5871, +) -#B854 ".(+$510$ 8 
"#%.57$ B861, (B-)'. 5, .+?. 6#-,31. A.( ?8-8 =+1B8&540$ +,(#2 -#'#6, 
8 6#7.%, "717.05 8 %,=. 0%1+)*, +)08/.054 687)*. !, (,+1-1 05,51051/+#2 
=%.5+#05.12

 ".("71C-05% "7#-10'#%#05., 0.'4046#9# 9#0"#(,705%,, 
57,+0"#758, =%’$=68 5, :8(.%+1>5%, 05,+#- +, 31 978(+$ 2001 7. 6#B)+ 

                                           
12 H7,>$ S67,2+1-2001 : 05,51051/+1* =:.7+16 / U)7B,%+1* 6#-.5)5 05,5105161 S67,2+1:  

 %.( 29.07.2002 ] 6-2-7/160. 

T.%+. =%86#%#9# 51068 % (Q, % #65,%+13 0-89,3 /,05#5, Y> 

31,5 63 125 250 500 1000 2000 4000 8000 

107 95 87 82 78 75 73 71 69 
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/)5%)751* "7,>.%+16 "7,>&%,% 8 +)0"71$5'1%13 8-#%,3, =#67)-, ".( 

%"'1%#- 5,613 ?6.('1%13 /1++16.%, $6 ".(%1@)+1* 7.%)+4 ?8-8 – 9,8% 

#:'.6#%#2 6.'46#05. ?5,5+13 "7,>.%+16.%. A57,51 080".'405%, %.( ?8-8 
0$9,&54 =+,/+13 7#=-.7.% %+,0'.(#6 %1",(6.% "7#;)0.*+13 =,3%#7&%,+4, 
=7#05,++$ 23 /,05#51 . 571%,'#05., =+1B)++$ "7#(8651%+#05. "7,>. 5, 
$6#05. "7#(86>.2, ".(%1@)++$ ,%,7.*+#05.. 

J$'(,23)5 – >) 6#'1%,++$ % "78B+#-8 0)7)(#%1@., $6. -,&54 
#(+,6#%8 = ?8-#- ;.=1/+8 "717#(8, ,') "#?17&&540$ = /,05#5#&, 

-)+?#& =, 20 Y>. J+;7,=%86 (J!) 9)+)78C540$ $6 "717#(+1-1 (B)7)',-1 

(%.571, %#(#0",(1, 3%1'. -#7.%, #=)7, %#(#03#%1@, 97#=1, =)-')57801 

5#@#), 5,6 . ?58/+1-1 (-.046. 57,+0"#75+. =,0#:1, 0.'4046#9#0"#(,7046. 
-,?1+1, "#2=(1, (#7#B+4#-:8(.%)'4+. -,?1+1, %#(+1* 5, "#%.57$+1* 

57,+0"#75, %1:831, "7#-10'#%. ".("71C-05%, 5#@#). J+;7,=%86 
0"71*-,C540$ '&(1+#& =, 7,38+#6 0'83#%#2 * 5,651'4+#2 /85'1%#05.. L,6, 
=, /,05#5 2-5 Y> 5, 7.%+. =%86#%#9# 51068 100-125 (Q 0"#05)7.9,C540$ 
8578(+)++$ (13,++$, 9#'#%+1* :.'4, , ".(%1@)++$ 7.%+$ (# 125-137 (Q 

%16'16,C %.:7,>.2 978(+#2 6'.561 ('.5,79.&). J+;7,=%86 = /,05#5,-1 

:'1=461-1 (# 16 Y> %16'16,C %.(/855$ 057,38.  
J+;7,=%86 "#(.'$&54 +, "#05.*+1* 5, +)"#05.*+1*. S ")7?#9# 

7.%)+4 =%86#%#9# 51068 =-.+&C540$ +) :.'4?), , 8 (789#9# – :.'4?), +.B +, 
10 (Q =, 1 3%. H,7,-)57,-1 "#05.*+#9# .+;7,=%868 +, 7#:#/13 -.0>$3, @# 
+#7-8&540$, C 7.%+. =%86#%#9# 51068 8 #65,%+13 0-89,3 /,05#5 .= 
0)7)(+.-1 9)#-)571/+1-1 /,05#5,-1 2, 4, 8, 16 Y>. A.("#%.(+# (#  
UPG 3.3.6.037-9 (#"8051-. 7.%+. .+;7,=%868 +,%)()+# % 5,:'1>. 1.14. 

L,:'1>$ 1.14 

E%19&*.-6 (60$6 6$'(),0959 
P)7)(+4#9)#-)571/+. 

/,05#51, Y> 

U#"8051-. 7.%+. =%86#%#9# 
51068, (Q 

!,9,'4+1* 7.%)+4 
=%86#%#9# 51068, (Q'.+ 

2,4,8,16 105 110 

\]^_`abc: =,9,'4+1* )6%.%,')+5+1* 7.%)+4 =%86#%#9# 51068 (Lp'.+) =, ?6,'#& 

dO.+” ?8-#-.7, % (Q'.+ (('$ +)"#05.*+#9# .+;7,=%868). 

<-.!(,23)5 – >) 6#'1%,++$ % "78B+#-8 0)7)(#%1@., $6. 
")7)%1@8&54 /,05#58 "#?17)++$ 20 6Y>. UB)7)',-1 8'457,=%86#%#9# 
%1"7#-.+&%,++$ 8 "7#-10'#%#05., -)(1>1+., +,86#%#-(#0'.(+13 
.+051585,3 C +1=6, 8'457,=%86#%#9# 5)3+#'#9./+#9# 805,568%,++$.  

U# 5,6#9# #:',(+,++$ %.(+#0$54 -,9+.5#05716>.*+. ")7)5%#7&%,/. 
("7,>&&/. +, /,05#5. 22-44 6Y> ), 8'457,=%86#%. 9)+)7,5#71 (% -)(1>1+. 
"#58B+.05& 10-30 A5, % 5)3+.>. (# 60 6A5 . %1@)). S'457,=%86 5,6 0,-#, $6 
.+;7,=%86, #79,+ 0'838 '&(1+1 +) 0"71*-,C, ,') =, 571%,'#2 (.2 
8'457,=%86 +):)=")/+13 7.%+.% +)9,51%+# %"'1%,C +, #79,+.=- '&(1+1, , 
0,-):  
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"# %.(:8%,&540$ 7.=+. "#78?)++$ +)7%#%#2 0105)-1;  

"# =-.+&C540$ 5106, 06',( . %',051%#05. 67#%.;  
"# %57,/,C540$ 0'83#%, /85'1%.054. 
A.("#%.(+# (# UPG 3.3.6.037-99 (#"8051-. 7.%+. 8'457,=%86#%13 

5106.% % #65,%+13 5, 57)51+##65,%+13 0-89,3 +) -,&54 ")7)%1@8%,51 

=+,/)+4, +,%)()+13 8 5,:'1>. 1.15. 

L,:'1>$ 1.15 

E%19&*.-6 (60$6 924*(),095%0.# *.&560 
efgfhij 9)#-)571/+. /,05#51 

kgfklimmnkopilq 0-89, 6Y> 
rstu rv sw su xrtuyrww

zm{|}kl~j 7.%+. 8'457,=%86#-
pm�m 51068, (Q 

�w �w rww rwu rrw

@*/(,E*F$" 2,/()4$"$$B.  >*7#0=*5 –  >) -)3,+./+. 6#'1%,++$ 
5%)7(#9# 5.',. A.:7,>.& "#(.'$&54 +, "717#(+8 5, ?58/+8. UB)7)',-1 

"717#(+#2 %.:7,>.2 C =)-')57801, @# %16'16,&540$ "717#(+1-1 

/1++16,-1. UB)7)',-1 ?58/+#2 %.:7,>.2 C "7#-10'#%.054, 57,+0"#75. 
A.:7,>.2 8 "7#-10'#%#05. %1+16,&54, =,=%1/,*, ".( /,0 7#:#51 

-,?1+ 5, -)3,+.=-.%, $6. -,&54 +)%7.%+#%,B)+. 5, +)=:,',+0#%,+. 
/,051+1, @# #:)75,&540$ /1 =(.*0+&&54 =%#7#5+# "#058",'4+1* 783. U# 
5,6#9# 805,568%,++$ +,')B,54 #:7#:'&%,'4+., ?5,-"8%,'4+. %)705,51, 

)')657#- 5, "+)%-#")7;#7,5#71, )')657#"71%#(1, 6#-"7)0#71. S 5)3+.>. 
7#=7.=+$&54 6#710+8 5, ?6.('1%8 %.:7,>.2. R#710+, %.:7,>.$ =:8(B8C540$ 
+,%-10+# 0")>.,'4+1-1 %.:7,>.*+1-1 "71057#$-1 5, -,?1+,-1, 

+,"716',(, ('$ "7#%)()++$ -,0,B8, ".( /,0 86',(,++$ :)5#+8, 
57,-:8%,++$ . 5.(. V6.('1%, %.:7,>.$ %1+16,C 0"#+5,++# ".( /,0 7#:#51 

:8(4-$613 -)3,+.=-.%. 
!, 0"#0#:#- ")7)(,/. +, 5.'# '&(1+1 7#=7.=+$&54 .0)0(9,% 5, 

6*2="4% ('#6,'4+8) %.:7,>.2.  
A0)0(9,0 4*7#0=*5 ")7)(,C540$ +, 5.'# '&(1+1, $6, 01(154 ,:# 

05#254, ")7)%,B+# /)7)= #"#7+. "#%)73+. –  01(.++$, ".('#98.  
P'&0(9,0 4*7#0=*5 ")7)(,C540$ /)7)= 7861 "7,>&&/13 8 7,=. 6#+5,658 = 
78/+1- -)3,+.=#%,+1- .+0578-)+5#-, "71057#$-1 6)78%,++$ -,?1+,-1 

5, #:',(+,++$-. E#B'1%, 5,6#B #(+#/,0+, (.$ =,9,'4+#2 5, '#6,'4+#2 
%.:7,>.2. G,"716',(, ".( /,0 7#:#51 +, ?'$3#:8(.%)'4+13 -,?1+,3 +, 
7861 ")7)(,C540$ '#6,'4+, %.:7,>.$ %.( "71057#2% 6)78%,++$, , +, %0) 5.'# 
–  %.( -,?1+1 /1 01(.++$. 

!, /,0#%#& 3,7,65)710516#& 7#=7.=+$&54: 
"# "#05.*+8 %.:7,>.&, ('$ $6#2 0")657,'4+1* . 6#7)65#%,+1* =, 
/,05#5#& ",7,-)57 8"7#(#%B 0"#05)7)B)++$ =-.+&C540$ +) :.'4?), 
+.B 8(%./. (+, 6 (Q); 

"# +)"#05.*+8 %.:7,>.&, ('$ $6#2 >. ",7,-)571 %"7#(#%B 

0"#05)7)B)++$ =-.+&&540$ :.'4?), +.B 8(%./. (+, 6 (Q). 
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A.:7,>.$ 3,7,65)71=8C540$ ,:0#'&5+1-1 5, %.(+#0+1-1 

",7,-)57,-1.  

M06.'461 ,:0#'&5+. ",7,-)571, @# 3,7,65)71=8&54 %.:7,>.&, 

=-.+&&540$ % ?17#613 -)B,3, 5# +, "7,651>. /,05.?) %16#7105#%8&54 
%.(+#0+. ",7,-)571 –  7.%+., $6. %1=+,/,&540$ %.(+#0+# #"#7+#9# 
(",7#%#9#) =+,/)++$ %.("#%.(+#9# ",7,-)57, . %1-.7&C540$ % (Q. 

P5,+(,75+. #"#7+. =+,/)++$ : 
"# ,-"'.58(, %.:7#")7)-.@)++$ 12

0 8 10A �� � -; 

"# %.:7#?%1(6.054 8

0 5 10V �� � -·0-1
; 

"# %.:7#"7106#7)++$ 4

0 3 10a �� � -·0-2
. 

G,*/,05.?) ('$ #>.+&%,++$ %.:7,>.2 %16#7105#%8&54 
'#9,71;-./+1* 7.%)+4 %.:7#?%1(6#05. LV, $61* %1=+,/,&54 =, ;#7-8'#&: 

0

20 lg ,V

V
L

V
% (Q.     (1.16) 

L1"#%. =+,/)++$ %.:7#?%1(6#05. ('$ 7.=+13 (B)7)' %.:7,>.2 
+,%)()+# % 5,:'1>. 1.16. 

L,:'1>$ 1.16 

!.1%06 ,$)G"$$= 06:(%@0.35%&*"/ 
z�fgf�m �j�gm�plhnj}k�, --·0-1 

�f�nmpl� 57,+0"#75 wtxyrvw
�gm~l}�mpj 805,+#%61 wtwuyu
�|hjpf��io 5)3+.6, wtwwsyrtv
�pkmkgoi}{mgk wtwwuywtw�
zfiil� ;#+ 8 -.05. wtwwvywtws
�j�il� ;#+ 8 -.05. wtwwxywtwr
�f�{f�il� “9)#'#9./+1* 7.%)+4” wtssu
�f�{f�il� ;.=.#'#9./+1* 7.%)+4 wtrs

!+,/)++$ %.:7,>.* $6 ;,65#7, =,:78(+)++$ "717#(+#9# 0)7)(#%1@, 
=,')B154 %.( 23+4#2 "#58B+#05. 5, /,05#51. P',:6. %.:7,>.2 "#-.5+#2 ?6#(1 

:.#5. 5, (#%6.''& +) =,%(,&54. G,%",61, % ()$613 %1",(6,3 %#+1 

051-8'&&54 7#=%15#6 7#0'1+ . 5%,71+, %16#7105#%8&540$ % -)(1>1+., $6 
%B) =9,(8%,'#0$, ('$ -,0,B8. P1'4+. %.:7,>.2, $6 ?6.('1%., 5,6 . 6#710+., , 
= )6#'#9./+#9# "#9'$(8, +)9,51%+# %"'1%,&54 +, (#%6.''$ . :.#58, 8 5#-8 
/10'. . +, '&(1+8. 

L71%,'. %.:7,>.2 =,%(,&54 %)'16#2 ?6#(1 =(#7#%’& '&(1+1 –  %.( 

01'4+#2 %5#-1 (# =-.+ :,9,54#3 ;8+6>.* #79,+.=-8: "#78?)++$ 0)7>)%#2 
(.$'4+#05., +)7%#%#2 0105)-1, 0",=-.% 08(1+, ();#7-,>.2 -’$=.%, 057808 
9#'#%+#9# -#=68 5#@#. M0#:'1%# +):)=")/+, %.:7,>.$ = /,05#5#&, $6, C 
7)=#+,+0+#& = /,05#5#& 6#'1%,++$ #67)-13 #79,+.% /1 /,051+ 5.', 
'&(1+1, @# -#B) "71=%)051 (# 23 "#?6#(B)++$. L71%,', (.$ %.:7,>.2 
-#B) 0"71/1+151 "7#;)0.*+) =,3%#7&%,++$ – %.:7,>.*+8 3%#7#:8. 
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1.4.2.2. Åëåêòðîìàãí³òíå çàáðóäíåííÿ 
  

S "7#>)0. )%#'&>.2 :.#0;)7, "#05.*+# =+,3#(1',0$ . =+,3#(1540$ ".( 

%"'1%#- )')657#-,9+.5+#9# "#'$ (FEH) "717#(+#9# "#3#(B)++$ 
("717#(+1* ;#+): )')6571/+#9# * -,9+.5+#9# "#'$ !)-'., 6#0-./+#9# 
)')657#-,9+.5+#9# %1"7#-.+&%,++$, +,0,-")7)( 5#9#, @# 9)+)78C540$ 
P#+>)-.  

H717#(, )')657#-,9+.5+#9# %1"7#-.+&%,++$ "#%’$=,+, = %137#%1-1 

)')6571/+1-1 * -,9+.5+1-1 "#'$-1. A+,0'.(#6 5#9#, @# >. "#'$ 
+)7#=(.'4+# "#%’$=,+. -.B 0#:#&, %#+1 #571-,'1 +,=%8 )')657#-,9+.5+13.  

S ")7.#( +,86#%#-5)3+./+#9# "7#97)08 '&(05%# 05%#7&%,'# . ()(,'. 
?17?) %16#7105#%8%,'# ?58/+. (,+57#"#9)++.) (B)7)', FEH. S +,? /,0 
FEH ,+57#"#9)++#9# "#3#(B)++$ =+,/+# ")7)%1@8&54 "717#(+1* ;#+ . 
C 51- +)0"71$5'1%1- /1++16#-, %"'1% $6#9# +, '&(1+8 5, (#%6.''$ 7.6 =, 
7#6#- =7#05,C.  F')657#-,9+.5+. "#'$ 5, )')657#-,9+.5+. %1"7#-.+&%,++$ 
"#(.'$&540$ +, "717#(+. 5, ,+57#"#9)++. (710. 1.7).  

 

 

 

T10.1.7. R',01;.6,>.$ )')657#-,9+.5+13 "#'.% 
 

Y#'#%+1-1 (B)7)',-1 )')657#-,9+.5+13 "#'.% C: 
"# 7,(.#-, 5)')%.=.*+. 05,+>.2; 
"# 7,(.#'#6,>.*+. 05,+>.2, ,:# 7,(,71 (710. 1.8);  

"# %10#6#%#'45+. '.+.2 )')657#")7)(,/; 

"# %0. %1(1 )')657#57,+0"#758; 
"# "7#-10'#%.054, $6, %16#7105#%8C "#58B+) )')657##:',(+,++$; 
"# 5)')%.=#71, -#+.5#71, -#:.'4+. 5)');#+1 5#@#. 

������� ¡��¢ 

£�fnkgl�if "#') !)-'. 
E,9+.5+) "#') !)-'.  
FEH, @# 9)+)78&540$ 
P#+>)- 

¡¤� !C DN;JLMBTVDCTTW 

��¥��¦�¢ 

§¨ 5, S\ %1"7#-.+&%,++$ 
T,(.#3%1'. AW, SAW 5, 
GAW (.,",=#+8 

O,=)7+) %1"7#-.+&%,++$ 
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©ª«. 1.8. T,(,71 08"85+16#%#9# =%’$=68 
 

I("&1#'60),*1,* !'(5 3,7,65)71=8&540$ ")%+#& )+)79.C&, $6, 
"#?17&C540$ 8 "7#05#7. 8 %19'$(. )')657#-,9+.5+13 3%1'4. 

U# #0+#%+13 ",7,-)57.% )')657#-,9+.5+13 3%1'4 +,')B,54 
"# (#%B1+, 3%1'. ', -; 

"# /,05#5, 6#'1%,++$ f, Y>; 

"# ?%1(6.054 "#?17)++$ )')657#-,9+.5+13 6#'1%,+4 0, $6, 
"7,651/+# (#7.%+&C ?%1(6#05. 0%.5', 2 = 3&10

8
 -·0-1

. 

!,')B+# %.( /,05#51 6#'1%,++$ ((#%B1+1 3%1'.) 7,(.#/,05#5+. 
)')657#-,9+.5+. 6#'1%,++$ "#(.'$&540$ +,: 

"# +1=46. /,05#51: 3&104-3&105 Y> (104-103 -); 

"# 0)7)(+. /,05#51: 3&105-3&106 Y> (103-102 -); 

"# %10#6. /,05#51: 3&106-3&107 Y> (102-10 -); 

"# (8B) %10#6. /,05#51: 3&107-3&108 Y> (10-1 -); 

"# 8'457,%10#6. /,05#51: 3&108-3&109 Y> (1-10-1 -); 

"# +,(%10#6. /,05#51: 3&109-3&1010 Y> (10-1-10-2 -); 

"# +,(=%1/,*+# %10#6. /,05#51: 3&1010-3&1011 Y> (10-210-3 -). 

¬­®¯°±²³: (.,",=#+1 /,05#5 5, (#%B1+, 3%1'4 %6'&/,&54 %)73+C 
´µ¶·¸µµ¹ ",7,-)57, . %16'&/,&54 +1B+C. 

M0+#%+. ",7,-)571, $6. 3,7,65)71=8&54 )')657#-,9+.5+) "#') – >) 
+,"78B)+.054 -,9+.5+#2 06',(#%#2 FEH (G, I·--1)

 5, )')6571/+, 06',(#%, 
FEH (F, A·--1

).  

S %1",(68 #(+#/,0+#9# %"'1%8 ()6.'46#3 (B)7)', $6. "7,>&&54 8 
/,05#5+#-8 (.,",=#+. (60 6Y> – 300 EY>) . ('$ $613 %05,+#%')+. =+,/)++$ 
97,+1/+#-(#"8051-13 7.%+.% (YUT) +,"78B)+#05. FEH, -,&54 
%16#+8%,510$ 8-#%1: 

 

(1.17) 1
22

2
2

1

21

(
)
)

*

+

,
,

-

.
$&&&&&$

)
)

*

+

,
,

-

.
$

)
)

*

+

,
,

-

.

nQ/J

n

Q/JQ/J E

I

I

I

I

I
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(): I1, I2, In –  +,"78B)+#05. )')6571/+#2 06',(#%#2 FEH; 

IQ/J1, IQ/J2, IQ/Jn – 97,+1/+#-(#"8051-. 7.%+. %"'1%8 ('$ 
%.("#%.(+#9# /,05#5+#9# (.,",=#+8 (5,:'. 1.17). 

 

L,:'1>$ 1.17 

E%19&*.-6 (60$6 $)1(9F"$%&*6 "2"5*(%-)+$6*$%+% 1%2= 

()36%G)&*%*$%+% 36)1),%$9 
zm{|}kl~j 7.%+. +,"78B)+#05. zjo{o�mi /,05#5 

ºo )')6571/+#& 

}n�ohmpm» (F), A·--1
 

ºo -,9+.5+#& 06',(#%#& 

¼G), I·--1
 

½¾ 6Y>-3 EY> ¿¾ ¿ ¼ÀÁ¿EY>) 

ÂEY>-30 EY> Ã¾ Ä
Â¾EY>-50 EY> À¾ ¾ÁÂ
¿¾EY>-300 EY> ¿ Ä

F')657#-,9+.5+. "#'$ #>.+&&540$ 6.'46.05& )+)79.2 ("#58B+#05.), 
$6, ")7)+#01540$ 3%1')& 8 +,"7$-68 0%#9# "#?17)++$. U'$ 6.'46.0+#2 
3,7,65)7105161 >.C2 )+)79.2 =,05#0#%8&54 =+,/)++$ "#%)73+)%#2 98051+1 

"#5#68 )+)79.2, $6, %1=+,/,C540$ 8 A5·--2
. 

P58".+4 %"'1%8 FEH +, #79,+.=- '&(1+1 =,')B154 %.( (.,",=#+8 
/,05#5, .+5)+01%+#05. 5, 571%,'#05. (.2, 3,7,65)78 %1"7#-.+&%,++$ 
(+)")7)7%+#9# /1 -#(8'4#%,+#9#), 7)B1-8 #"7#-.+&%,++$, 7#=-.78 
"#%)73+. 5.',, @# =,=+,C #"7#-.+&%,++$, .+(1%.(8,'4+13 #0#:'1%#05)* 

#79,+.=-8. 

F')657#-,9+.5+. "#'$ -#B854 %16'16,51 :.#'#9./+. 5, 
;8+6>.#+,'4+. "#78?)++$ 8 ;8+6>.#+8%,++. #79,+.=-8. \8+6>.#+,'4+. 
);)651 "7#$%'$&540$ 8 ")7)(/,0+.* %5#-'&%,+#05., /,0513 :#'$3 9#'#%1, 

"#9.7?)++. 0+8, "#78?)++. ;8+6>.* 0)7>)%#-08(1++#2 5, >)+57,'4+#2 
+)7%#%#2 0105)-. L71%,'1* 5, .+5)+01%+1* %"'1% FEH "71=%#(154 (# 
05.*613 "#78?)+4 5, =,3%#7&%,+4. 

Q.#'#9./+. +)9,51%+. );)651 %"'1%8 FEH "7#$%'$&540$ 8 5)"'#%.* 

5, +)5)"'#%.* (.$3. L)"'#%, (.$ "71=%#(154 (# ".(%1@)++$ 5)-")7,5871 

5.', 5, -.0>)%#9# %1:.76#%#9# +,97.%,++$ #79,+.% . 56,+1+ #79,+.=-8 

%+,0'.(#6 ")7)3#(8 )')657#-,9+.5+#2 )+)79.2 % 5)"'#%8. L,6) +,97.%,++$ 
#0#:'1%# +):)=")/+) ('$ #79,+.% .= 0',:6#& 5)7-#7)98'$>.C& (9#'#%+1* 

-#=#6, #/., +1761, ?'8+#6 5#@#). G,"716',(, %1"7#-.+&%,++$ 
0,+51-)57#%#9# (.,",=#+8 "71=%#(154 (# "#$%1 6,5,7,651, 5#:5# (# 
"#058"#%#2 %57,51 =#78. 

E)3,+.=- 5, #0#:'1%#05. +)5)"'#%#2 (.2 FEH 7,(.#/,05#5+#9# 
(.,",=#+8 (# 6.+>$ @) +) =’$0#%,+.. 

F')657#-,9+.5+. "#'$ ,+57#"#9)++#9# "#3#(B)++$ 5,6#B +)9,51%+# 
%"'1%,&54 +, )6#0105)-1 (#%6.''$. G,"716',(, OFH %16'16,&54 +1=68 
)6#'#9./+13 "7#:')-. P")>.,'4+. (#0'.(B)++$ "#6,=,'1, @# OFH 
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+,(%10#6#2 5, 8'457,%10#6#2 +,"7891 (750-1150 6A), = )6#'#9./+#2 5#/61 

=#78, C (8B) +):)=")/+1-1. G,%6#'# +13 85%#7&&540$ "#58B+. 
)')657#-,9+.5+. "#'$, $6. +)9,51%+# %"'1%,&54 +, '&(1+8, "#78?8&54 
?'$31 "717#(+#2 -.97,>.2 5%,71+ . "7#>)01 7#058 7#0'1+ 5#@#. 

H.(9#5#%6, 57,0 ('$ OFH, %178:8%,++$ "7#0.6, %05,+#%')++$ #"#7, 
-#+5,B "7#%#(.% 5, .+?#9# )60"'8,5,>.*+#9# #:',(+,++$ . "#(,'4?, 
)60"'8,5,>.$ OFH =8-#%'&&54 %.("#%.(+8 7),6>.& = :#68 )6#0105)-1. 

A178:8%,++$ '.08 "71=%#(154 (# =+,/+#2 ")7):8(#%1 %04#9# 6#-"')608 
)6#'#9#-6'.-,51/+13 ;,65#7.%: +, "7#0.6,3 =:.'4?8C540$ ?%1(6.054 %.578, 
=-.+&&540$ 5)-")7,587, 5, %#'#9.054 "#%.57$, %'.568 7.=6# "#01'&C540$ 
.+5)+01%+.054 %1",7#%8%,++$ %#'#91 = "#%)73+. N78+58 . 57,%’$+#9# 
"#671%8, @# %16'16,C ")7)013,++$ "#%)73+)%13 ?,7.% N78+58, , %=1-68 +, 
"7#0.6,3 +,6#"1/8C540$ +,(-.7+, 6.'46.054 %#'#91, @# 0"71$C %)9)5,>.2 
7#0'1+ +,%)0+.. T#=-#7#B8%,++$ 5, %.(5,&%,++$ N78+58 +, "7#0.6,3 

%.(:8%,C540$ +, 7-30 (+.% 7,+.?), +.B 8 '.0., @# -#B) "71=%#(151 (# 
%1+16+)++$ )7#=.*+13 "7#>)0.%. 

S5%#7)++$ "7#0.6 08"7#%#(B8C540$ 5,6#B =+,/+1-1 =-.+,-1 

5%,71++#9# 6#-"#+)+5, )6#0105)-: 0"#05)7.9,C540$ =+16+)++$ %1(.%, $6. 
-)?6,&54 8 67#+,3 ()7)%: =-.+&C540$ %1(#%1* 06',(, /10)'4+.054 5, 
7.=+#-,+.55$ "5,3.% 5#@#. 

Q)= 08-+.%8, OFH %"'1%,&54 . +, 05,+ =(#7#%’$ '&()*. T#=7#05,++$ 
-.05 (# -)9,"#'.0.% +,:'1B8C OFH (# +#%#:8(#%. U#"8051-. +#7-,51%+. 
"#6,=+161 )')6571/+#9# "#'$ +) -,&54 ")7)%1@8%,51 1 6A&--1

; ('$ >4#9# 
+)#:3.(+# %.((,'$51 #"#71 OFH +, 30-40 - %.( B15'#%13 :8(.%)'4. 

Z6 =,=+,/,'#0$ 7,+.?), )')657#57,+0"#75, 7,(.#'#6,>.*+. 5, 
"#:85#%. "71',(1 5,6#B C (B)7)',-1 )')657#-,9+.5+13 "#'.%. S0. (.'$+61 

+,(%10#6#/,05#5+#9# (.,",=#+8 %16#7105#%8&540$ ('$ 7,(.#=%’$=68, 8 
5#-8 /10'. 7,(.#'#6,>.*+#9# 5, 08"85+16#%#9#. S >4#-8 (.,",=#+. 
"7,>&&54 "7,651/+# %0. %.*046#%. 7,(.#'#6,5#71 (7,(,71).  

U#%)()+#, @# 3,7,65)7 (.2 %1"7#-.+&%,++$ :,9,54#3 7,(,7.% =, 
0%#2-1 3,7,65)710516,-1 +,:'1B,C540$ (# ')96#"7#+16+#9# 7,(.,>.*+#9# 
%1"7#-.+&%,++$. S 7,=. 571%,'13 #"7#-.+&%,+4 "#/1+,C540$ "#78?)++$ 
8 ;8+6>.#+8%,++. .-8++#9# -)3,+.=-8. 

\8+6>.#+,'4+. "#78?)++$, %16'16,+. FEH, =(,5+. ,68-8'&%,510$ % 
#79,+.=-. '&(1+1, ,') C =%#7#5+1-1 – -#B854 =+16,51 =, =+,/+#9# 
=-)+?)++$ %"'1%8 #"7#-.+&%,++$ FEH. 

;(.52)3 1.2. A1=+,/151 058".+4 08-,7+#2 (.2 ()6.'46#3 (B)7)' 
FEH (=, )')6571/+#& 06',(#%#&) % 7,(.#/,05#5+#-8 (.,",=#+., =7#:151 

%.("#%.(+. %10+#%61. U,+. ('$ 7#=7,38+6.% +,%)()+# % 5,:'1>. 1.18. 
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L,:'1>$ 1.18 

J60$6 0.1(%-6$>0)$$= 3F"("2 UM;, K· +
-1

 
UB)7)'# 1 UB)7)'# 2 UB)7)'# 3 UB)7)'# 4 

60 6Y>-3 EY> 3 EY>-30 EY> 30 EY>-50 EY> 50 EY>-300 EY> 

25,5 11 4,8 1,3 

 

J%,0’=,%5. A1=+,/,C-# 058".+4 08-,7+#2 (.2 /#5174#3 (B)7)' FEH 

% 7,(.#/,05#5+#-8 (.,",=#+. =, ;#7-8'#& 1.18: 
2 2 2 2

25,5 11 4,8 1,3
0,26 0,3 0,23 0,067 0,86 1

50 20 10 5

. + . + . + . +
$ $ $ % $ $ $ % /, ) , ) , ) , )

- * - * - * - *
. (1.18) 

 

D.&$%0%5. P58".+4 08-,7+#2 (.2 /#5174#3 (B)7)' FEH 8 
7,(.#/,05#5+#-8 (.,",=#+. +) ")7)%1@8C (#"8051-#9# 7.%+$. 
  

;,/()4$"$$B "-"5!(%+,0$*!$6+ 368(%+*$73,$$B+ %8!61$%0% 

4*,8,2%$). M"51/+1* (.,",=#+ #3#"'&C #:',054 )')657#-,9+.5+#9# 

%1"7#-.+&%,++$, (# 06',(8 $6#9# %3#($54 .+;7,/)7%#+. (JW), %1(1-. (AA) 

5, 8'457,;.#')5#%. (S\) %1"7#-.+&%,++$. ! JW-%1"7#-.+&%,+4 #"51/+1* 

(.,",=#+ -)B8C = 7,(.#/,05#5+1-, , = :#68 S\ – = .#+.=8&/1- 

%1"7#-.+&%,++$-. 

U,3#0+"#4'," 4-!#'6*,H40,,5 – /,051+, )')657#-,9+.5+#9# 0")657, 
= (#%B1+#& 3%1'. %.( 1 -- (# 750 +-. UB)7)', %1"7#-.+&%,++$ JW 

"#(.'$&540$ +, "717#(+. 5, ?58/+.. U# "717#(+13 JW-%1"7#-.+&%,+4 
+,')B154 "717#(+, .+;7,/)7%#+, 7,(.,>.$ P#+>$.  

V58/+1-1 (B)7)',-1 JW-%1"7#-.+&%,++$ C :8(4-$6. +,97.5. 
"#%)73+. 5.' (")/., '1%,7+., "7#6,5+. 05,+1, ,%.,>.*+1* 57,+0"#75, 
=%,7&%,++$ 5#@#). U# 5#9# B 0,-) 5)-")7,587, . %1=+,/,C .+5)+01%+.054 
5)"'#%#9# %1"7#-.+&%,++$ F (A5·--2

). 

J+5)+01%+.054 5)"'#%#9# %1"7#-.+&%,++$ -#B+, #>.+151 =, 
%17,=#-: 

Å Æ
4

2

0 10 ,E C T2 !% &
    (1.19) 

() Ç – 058".+4 /#7+#9# 5.', (-,5)7.,'8), @# %1"7#-.+&C JW; 

0C  – 6#);.>.C+5 %1"7#-.+&%,++$ ,:0#'&5+# /#7+#9# 5.',; 

 0C = 5,67 A5_--2_R-4
; 

T  – 5)-")7,587, -,5)7.,'8 5.',, R. 

!,')B+# %.( (#%B1+1 3%1'. JW-%1"7#-.+&%,++$ "#(.'$&540$ +, 
&'#'1&';4-(9'4* = (#%B1+#& 3%1'. %.( 0,76 (# 1,4 +- 5, :'4)';4-(9'4* – 

:.'4?) 1,4 +-. P,-) (#%B1+, 3%1'. =+,/+#& -.7#& #:8-#%'&C "7#+16+8 
=(,5+.054 JW-%1"7#-.+&%,+4. 
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A"'1% JW-%1"7#-.+&%,+4 +, :.#'#9./+. #:’C651 -#B) :851 

=,9,'4+1- 5, '#6,'4+1- . "71=%#(154, =,=%1/,*, (# ".(%1@)++$ 
5)-")7,5871. 

S 7,=. 571%,'#9# ")7):8%,++$ '&(1+1 % =#+. 5)"'#%#9# "7#-)+)%#9# 
"#5#68 %.(:8%,C540$ 7.=6) "#78?)++$ 5)"'#%#9# :,',+08 % #79,+.=-. 
'&(1+1. !, (#%9#3%1'4#%13 %1"7#-.+&%,+4 ".(%1@8C540$ 5)-")7,587, 
"#%)73+. 5.',, , 6#7#56#3%1'4#%13 – #79,+.% 5, 56,+1+ #79,+.=-8, (# $613 
=(,5+. "7#+16+851 JW-"7#-)+.. 

Q.'4?8 +):)=")68 "7)(05,%'$&54 6#7#56#3%1'4#%. %1"7#-.+&%,++$, 
$6. =(.*0+&&54 :)="#0)7)(+.* %"'1% +, #:#'#+68 5, 56,+1+1 -#=68 . 51- 

0,-1- -#B854 "71=%)051 (# %1+16+)++$ 5,6 =%,+#9# “5)"'#%#9# 8(,78”. 

O&(1+, (# 5#9# B %.(/8%,C =,",-#7#/)++$, 9#'#%+1* :.'4, "#78?8C540$ 
6##7(1+,>.$ 783.%, +,05,C %57,5, 0%.(#-#05.. E#B'1%1- +,0'.(6#- %"'1%8 
6#7#56#3%1'4#%13 JW-%1"7#-.+&%,+4 +, #/. C "#$%, 6,5,7,651. 

P58".+4 %"'1%8 JW-%1"7#-.+&%,+4 =,')B154 %.( +1=61 /1++16.%: 
"# 0")657, 5, .+5)+01%+#05. %1"7#-.+&%,++$; 
"# "'#@. "#%)73+., $6, %1"7#-.+&C JW-"7#-)+.; 
"# 571%,'#05. %"'1%8; 
"# 685, ",(.++$ JW-"7#-)+.% 5#@#. 
?(91#03*'("1'4" 4-!#'6*,H40,,5 =, 0"#0#:#- 9)+)7,>.2 

+,:'1B,&540$ (# 5)"'#%#9# (.,",=#+8 %1"7#-.+&%,+4 (5)-")7,587+. 
%1"7#-.+&%,/. "#/1+,&54 9)+)78%,51 S\-"7#-)+. =, 5)-")7,5871 "#+,( 

1200 ºP), , =, :.#'#9./+#& (.C& – (# .#+.=8&/#9# %1"7#-.+&%,++$. P'.( 

=,=+,/151, @# #0+#%+1- (B)7)'#- S\-%1"7#-.+&%,++$ C P#+>).  
U# ,+57#"#9)++13 (B)7)', $6. 9)+)78&54 S\-%1"7#-.+&%,++$, 

+,')B,54: )')657#=%,7&%,'4+) #:',(+,++$, )')657#"',%1'4+. ")/., 
#"51/+. 6%,+5#%. 9)+)7,5#71, 7585+#-6%,7>)%. ',-"1 . 5.(. 

P")657 S\-%1"7#-.+&%,++$ 8-#%+# "#(.'$C540$ +, 571 (.,",=#+1: 

"# S\I –  (#%9#3%1'4#%1* = (#%B1+#& 3%1'. %.( 400 (# 320 +-; 

"# S\A –  0)7)(+4#3%1'4#%1* – %.( 320 (# 280 +-; 

"# S\P – 6#7#56#3%1'4#%1* – %.( 280 (# 100 +-. 

U%, #05,++. (.,",=#+1 (S\A, S\P) – >) 5,6 =%,+1* (.,",=#+ 

“B#7056#9# 8'457,;.#')58”, +,(=%1/,*+# ?6.('1%. ('$ %04#9# B1%#9#. <. 
%1"7#-.+&%,++$ "71=%#($54 (# "#78?)++$ 057865871 :.'6.% 5, 
+86')2+#%13 610'#5 ., %7)?5.-7)?5, (# =,91:)'. 6'.51+. 

G, %10#5. 20–50 6- %.( !)-'. "#%.57$ -.05154 ".(%1@)+8 6.'46.054 
#=#+8. M=#+ 85%#7&C540$ 8 057,5#0;)7. =, 7,38+#6 =%1/,*+#9# 
(%#,5#-+#9# 610+& (M2), $61* "#9'1+,C “B#7056)” S\-%1"7#-.+&%,++$. 

F+)79.$ S\-%1"7#-.+&%,+4 %157,/,C540$ +, ;#5#3.-./+8 7),6>.& 

85%#7)++$ #=#+8 = 610+& (3M2_2M3), 5#-8 (# "#%)73+. !)-'. %#+1 +) 
(#3#($54. U# !)-'. "7#+16,C '1?) .05#5+# "#0',:')+1* "#5.6 “-’$6#9#” 

S\-%1"7#-.+&%,++$. A.( *#9# +)9,51%+#2 (.2 #79,+.=- '&(1+1 %-.C 
=,31051510$, 01+5)=8&/1 8 ?6.7. ?,7 5)-+#9# ".9-)+58 – -)',+.+8 
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(=,0-,9,). M(+,6 >$ 7)/#%1+, 85%#7&C540$ (8B) "#%.'4+#. L#-8 571%,') 
")7):8%,++$ +, %)0+$+#-8 0#+>. %16'16,C 22 "#/)7%#+.++$, 9#'#%+1* :.'4, 
".(%1@)++$ 5)-")7,5871 5.', 5#@#.  

!+,/+. (#=1 #"7#-.+&%,++$ -#B854 0"71/1+151 "7#;)0.*+. 
=,3%#7&%,++$ ?6.71 5, #/)*. P'.( =,=+,/151, @# S\-%1"7#-.+&%,++$ 
3,7,65)71=8C540$ (%#$6#& (.C& +, #79,+.=- '&(1+1: = #(+#9# :#68 – 

+):)=")6#& ")7)#"7#-.+&%,++$, , = .+?#9# – *#9# +)#:3.(+.05& ('$ 
+#7-,'4+#9# ;8+6>.#+8%,++$ #79,+.=-8, #06.'461 S\-"7#-)+. C 
%,B'1%1- 051-8'$5#7#- #0+#%+13 :.#'#9./+13 "7#>)0.%. U#"8051-. 
=+,/)++$ .+5)+01%+#05. S\-%1"7#-.+&%,+4 +,%)()+# 8 5,:'1>. 1.19. 

 

L,:'1>$ 1.19 

E%19&*.-6 (60$6 6$*"$&.0$%&*6 924*()'6%2"*%0.# 0.1(%-6$>0)$4 
ÈÉÊËÊÌÍÎÏ (#%B1+1 3%1'4, +- ÈÍËÐÑÒÏÓÊ .+5)+01%+.054, A5&--2

 

ÔÕÖ (400-320) À¾Á¾
ÔÕ× (320-280) ¾Á¾À
ÔÕØ* (280-220) ¾Á¾¾À

Ù /,051+, (.,",=#+8 S\P. 
 

L,2"($" 368(%+*$73,$$B. O,=)7+, 5)3+.6, = 6#B+1- 7#6#- +,:8%,C 
()(,'. ?17?#9# %16#7105,++$. <) =8-#%')+# 8+.6,'4+1-1 %',051%#05$-1 

',=)7+#9# %1"7#-.+&%,++$: -#+#37#-+.05&, %10#6#& 0"7$-#%,+.05&, 

%)'16#& .+5)+01%+.05& ((# 10
14

 A5·0--2
). O,=)71 – >) "71',(1, $6. 

05%#7&&54 "#58B+. "8/61 0%.5',. F')657#-,9+.5+) %1"7#-.+&%,++$ 8 
',=)7+#-8 0%.5'. -,C #(+8 (#%B1+8 3%1'., 80. 3%1'. 6#'1%,&540$ % #(+.* 

;,=.. 
UB)7)'#- ',=)7+#9# %1"7#-.+&%,++$ C #"51/+1* 6%,+5#%1* 

9)+)7,5#7, "71+>1" 7#:#51 $6#9# :,=8C540$ +, %16#7105,++. %1-8?)+#9# 
(051-8'4#%,+#9#) )')657#-,9+.5+#9# %1"7#-.+&%,++$, $6) 9)+)78C540$ 
7#:#/1- )')-)+5#- 8 7)=8'45,5. =:8(B)++$ (+,6,/8%,++$) *#9# ,5#-.% 
)')657#-,9+.5+#& )+)79.C&. 

H)7?1* ',=)7 :8% 05%#7)+1* 8 1960 7. ,-)716,+0461- ;.=16#- 

L)#(#7#- E,*-,+#- = >1'.+(71/+#9# 67105,', ?58/+#9# 78:.+8. T8:.+ 

"#9'1+,% =%1/,*+) 0%.5'# %.( 9,=#7#=7$(+#2 .-"8'40+#2 ',-"1 . 
%1"7#-.+&%,% ',=)7+1* "8/#6 0%.5', (710. 1.8). 

Ú
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T10. 1.8. T8:.+#%1* ',=)7: 
1 – !#'6*,9 (0."#0; 2 – ,0!*4!#'.'#" :."#&0('; 3 – *6!%(92,0 )0.'#'.#5:,0 (06!0; 

 4 –  21#-K",9 .* $1%+,')' #%7*,%; 5 – 4*:7-40(9," :."#&0(' 

 

A .+?13 ',=)7,3 =,-.054 78:.+8 =,05#0#%8&54 9,=#%. 08-.?. ,:# 
7#=/1+1 :,7%+16.%. S 9,=#%13 ',=)7,3 )+)79.&, "#57.:+8 ('$ =:8(B)++$ 
,5#-.% 9,=8 . "#/,568 7#:#51 ',=)7,, "#05,/,C )')6571/+1* 7#=7$(. 

Y)'.C%#-+)#+#%. ',=)71 (,&54 /)7%#+) 0%.5'#, ,79#+#%1* ',=)7  – =)')+), , 
',=)71 +, %89')610'#-8 9,=. – .+;7,/)7%#+) %1"7#-.+&%,++$. O,=)71 +, 
:,7%+16,3 -#B+, “+,',?58%,51” +, 7.=+. /,05#51, =-.+&&/1 06',( 08-.?. 
:,7%+16.%.  

S(#06#+,')++$ 5)3+#'#9.* "71=%)'# (# 05%#7)++$ ',=)7.% +, 
+,".%"7#%.(+16#%13 -,5)7.,',3. O,=)7+) %1"7#-.+&%,++$ ?17#6# 
%16#7105#%8C540$ % .+;#7-,>.*+13 0105)-,3, )+)79)51>., -)5,'##:7#:>., 
:.#'#9.2, -)(1>1+., %.*046#%.* (.$'4+#05. 5#@#, , ',=)7+. 0105)-1 – ('$ 
(105,+>.*+#9# =#+(8%,++$ #:’C65.% (#%6.''$.  

H.( /,0 )60"'8,5,>.2 ',=)7+13 "71057#2% %1+16,C +):)=")6,, 
"#%’$=,+, +) 5.'461 = %"'1%#- ',=)7+#9# %1"7#-.+&%,++$ +, #79,+.=- 

'&(1+1, , . = +1=6#& 08"85+.3 +)0"71$5'1%13 /1++16.%, , 0,-): 
"# ".(%1@)+#& =,"1')+.05& 5, =,9,=#%,+.05& "#%.57$ 7#:#/#2 =#+1 

"7#(865,-1 %=,C-#(.2 ',=)7+#9# %1"7#-.+&%,++$ = -,5)7.,'#- 

-.?)+. 5, "#%.57$- (85%#7&C540$ #=#+, #601(1 ,=#58 5#@#);  
"# 8'457,;.#')5#%1- %1"7#-.+&%,++$- .-"8'40+13 ',-" 

+,6,/8%,++$ ,:# 6%,7>#%13 9,=#7#=7$(+13 578:#6 8 7#:#/.* =#+.;  
"# 0%.5'#- %10#6#2 $067,%#05. %.( .-"8'40+13 ',-" +,6,/8%,++$ . 
=#+1 %=,C-#(.2 ',=)7+#9# %1"7#-.+&%,++$ = -,5)7.,'#- -.?)+.; 
"# .#+.=8&/1- %1"7#-.+&%,++$- 7,(.#/,05#5+#9# (.,",=#+8, $6) 
%1+16,C ".( /,0 7#:#51 9)+)7,5#7.% +,6,/8%,++$ 9,=#%13 ',=)7.% = 
".(%1@)+#& +,"789#& % )')6571/+13 6#',3 B1%')++$ ',=)7,. 
! -)5#& =,:)=")/)++$ :)=")/+13 8-#% "7,>. ")70#+,'8 0,+.5,7+1-1 

"7,%1',-1 5, +#7-,-1 (P,+H.G ] 5804-91) 7)9',-)+5#%,+. 97,+1/+#- 

Û

Ü

Ý

Þ
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(#"8051-. 7.%+. (YUT) ',=)7+#9# %1"7#-.+&%,++$ +, 7#:#/13 -.0>$3, $6. 
%17,B)+. % )+)79)51/+13 )60"#=1>.$3. I,"#)"1-+,0 "&2!'.-=*5 – >) 
%.(+#?)++$ )+)79.2 %1"7#-.+&%,++$, @# ",(,C +, %.("#%.(+8 (.'$+68 
"#%)73+., (# "'#@. >.C2 (.'$+61. M(1+1>)& %1-.7&%,++$ >.C2 %)'1/1+1 C 
UB&0--2

. F+)79)51/+, )60"#=1>.$ +#7-8C540$ #67)-# ('$ 7#9.%61 5, 
0.56.%61 #6,, , 5,6#B ?6.71.  

S 7.=+13 (.,",=#+,3 (#%B1+1 3%1'4 %05,+#%'&&54 +#7-1 YUT 

',=)7+#9# %1"7#-.+&%,++$  =,')B+# %.( 571%,'#05. .-"8'408, /,05#51 

"#%5#7)++$ .-"8'40.%, 571%,'#05. (.2, 685#%#9# 7#=-.78 "7#-)+$, ;#+#%#9# 
#0%.5')++$ 5#@# (5,:'. 1.20).  

L,:'1>$ 1.20  

SEJ 2),"($%+% 0.1(%-6$>0)$$= 
ÈÍßàÏÎÊ 3%1'., -6- áS\, UB&0--2

 ÈÍßàÏÎÊ 3%1'., -6- áS\, UB&0--2
 

¾ÁÃâ¾ÁÃÀ À&10
-8

 ¾ÁÃãâ¾ÁÂ À&10
-5

 

¾ÁÃÀâ¾ÁÃÀ¿ À&10
-7

 ¾ÁÂâ¾ÁÂä À&10
-4

 

¾ÁÃÀ¿â¾ÁÃã À&10
-6

 ¾ÁÂäâ¾Áå À&10
-3

 

æçèéêëìí: (#%B1+, 3%1'. ',=)7+#9# %1"7#-.+&%,++$ %.("#%.(,C 8'457,;.#')5#%.* 

#:',05. 0")657, #"51/+#9# (.,",=#+8. 

 

1.4.2.3. Ðàä³àö³éíå çàáðóäíåííÿ 
 

T#=%15#6 B155$ +, !)-'. =,%B(1 %.(:8%,%0$ =, +,$%+#05. "717#(+#9# 
7,(.,>.*+#9# ;#+8. T,(.#,651%+) %1"7#-.+&%,++$ – >) +) @#04 +#%), 
05%#7)+) 7#=8-#- '&(1+1, , $%1@), $6) .0+8%,'# =,%B(1. G#%), @# 
05%#71', 0,-, '&(1+,, – >) (#(,56#%1* 7,(.,>.*+1* %"'1%, $6#9# '&(1+, 
=,=+,C, +,"716',(, ".( /,0 7)+59)+.%046#9# #:05)B)++$, %1",(,++$ 
7,(.#,651%+13 ,5-#0;)7+13 #",(.% ".0'$ %1"7#:8%,++$ $()7+#2 =:7#2 ,:# 
%+,0'.(#6 7#:#51 (,%,7.2) ,5#-+13 7),65#7.%. 

U# #0+#%+13 (B)7)' 7,(.,>.*+#9# =,:78(+)++$ (#%6.''$ %.(+#0$54: 
"# 87,+#%8 "7#-10'#%.054, $6, =,*-,C540$ %1(#:8%,++$-, 

")7)7#:6#&, =:,9,/)++$- . %19#5#%')++$- $()7+#9# ",'1%,. 
M0+#%+#& 017#%1+#& ('$ ",'1%, C 87,+#%, 78(,, % $6.* %-.05 5,6#9# 
6#-"#+)+58, $6 87,+-235, %',051%#05. $6#9# %16#7105#%8&540$, 
05,+#%154 ()0$5. /,0561 %.(0#56,. T8(, “=:,9,/8C540$” – = +)2 
%1'8/,C540$ /,051+, (#-.?#6. H,'1%# ('$ >1%.'4+13 ,5#-+13 
)')657#05,+>.* (IFP) %-.@8C 87,+-235 (2-4%). Q#*#%1* $()7+1* 

=,7$( $()7+#2 =:7#2 06#+>)+57#%,+1* =+,/+# :.'4?); 
"# $()7+. 7),65#71 7.=+13 51".%, % ,651%+.* =#+. $613 =#0)7)(B)+# 
%)'168 6.'46.054 7,(.#,651%+#2 7)/#%1+1 . $6. C (=, %10'#%#- ;.=16.%) 
,5#-+1-1 :#-:,-1, "7#>)01 % $613 8"#%.'4+)+# (# 05,>.#+,7+#9# 
05,+8; 
"# 7,(.#3.-./+, "7#-10'#%.054, +, ".("71C-05%,3 $6#2 %16#+8C540$ 
")7)7#:6, . "#+#%')++$ %.("7,>4#%,+#9# -,5)7.,'8, +,"716',( 
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LAFO.%, $6. =,-.+&&54, 6#'1 6#+>)+57,>.$ 87,+8-235 =-)+?8C540$ 
(# 1,0-0,9%. L#-8 %.("7,>4#%,+) ",'1%# IFP -,C %)'168 
7,(.#,651%+.054 . +):)=")/+) ('$ (#%6.''$. H.( /,0 7#:#51 

".("71C-05% 7,(.#3.-./+#2 "7#-10'#%#05. % ,5-#0;)78 "#57,"'$C 
()$6, 6.'46.054 7,(.#,651%+#9# *#(8-131, , 8 %#(#*-1 – 05./+. 
0',:#7,(.#,651%+. %#(1; 

"# -.0>$ ")7)7#:61 5, =,3#7#+)++$ 7,(.#,651%+13 %.(3#(.%, $6. 
%+,0'.(#6 +)-#B'1%#05. =,:)=")/151 ,:0#'&5+8 .=#'$>.& (B)7)', 
7,(.,>.2 %1(.'$&54 7,(.#+86'.(1 8 "717#(+) 0)7)(#%1@). P"#/,568 

>4#-8 "15,++& +) "71(.'$'1 +,')B+#2 8%,91, . $()7+. ()7B,%1 

(PVI, \7,+>.$, A)'16, Q715,+.$, PTPT) 061(,'1 7,(.#,651%+. 
%.(3#(1 % 7.61, -#7$, #6),+1, 8 %17#:')+. ?5#'4+.. P4#9#(+. 
7#=7#:')+# 5)3+#'#9.2, =, $61-1 7,(.#,651%+. %.(3#(1 %-.@8&540$ 8 
9)7-)51/+. 6,"08'1, $6. =:)7.9,&540$ 8 0")>.,'4+13 03#%1@,3; 
"# %16#7105,++$ 7,(.#+86'.(.% 8 %19'$(. =,671513 7,(.#,651%+13 
(B)7)' +)%)'16#2 "#58B+#05. 8 "7#-10'#%#05., -)(1>1+., 9)#'#9.2, 
0.'4046#-8 9#0"#(,705%.. 
D#7#68 ".( /,0 %17#:+1>5%, $()7+#2 )+)79.2 85%#7&C540$  

200 510. -3 %.(3#(.% = +1=46#& . "7#-.B+#& ,651%+.05& . 10 510. -3
 

%10#6#,651%+13 %.(3#(.% 5, %.("7,>4#%,+#9# $()7+#9# ",'1%,. A.(3#(1 

+,6#"1/8&540$, 23 6.'46.054 057.-6# =:.'4?8C540$. 
!, 6.'46, #05,++.3 ()0$51'.54 '&(05%# 05%#71'# 0#5+. ?58/+13 

7,(.#+86'.(.% . +,%/1'#0$ %16#7105#%8%,51 )+)79.& ,5#-, $6 8 %.*046#%13 
>.'$3 (('$ %17#:+1>5%, =:7#2 -,0#%#9# 87,B)++$), 5,6 . % -17+13 (('$ 
%17#:+1>5%, )')657#)+)79.2, 8 -)(1>1+., "#?868 6#710+13 6#",'1+). S0) 
>) "71=%#(154 (# =:.'4?)++$ (#=1 #"7#-.+&%,++$ $6 #67)-13 '&()*, 5,6 
. +,0)')++$ !)-'. =,9,'#-.  

M0+#%+8 =,97#=8 ('$ +,%6#'1?+4#9# 0)7)(#%1@, 05,+#%'$54 
7,(.#+86'.(1 5)3+#9)++#9# "#3#(B)++$, $6. %1+16,&54 ".( /,0 
%1"7#:#%8%,++$ $()7+#2 =:7#2. ! 5#/61 =#78 +):)=")61 =,:78(+)++$ 
:.#0;)71 "7#(865,-1 $()7+13 %1:83.%, +,*:.'4? %,B'1%) =+,/)++$ -,&54 
+,=)-+. %1:831. U#05,5+4# 8$%151, @# % 7,=. +,=)-+#9# $()7+#-8 %1:838 
"#58B+.05& 20 65 +, "#%)73+. =)-'. 85%#7&C540$ %17%, (.,-)57#- 81 - . 
9'1:1+#& 19 - (# 5#9# B =,9,'4+1* %13.( N78+58 05,+#%154 "71:'1=+# 
20000 5#++. S 7)=8'45,5. %1"7#:#%8%,++$ $()7+#2 =:7#2, +,"716',(, (# 
1963 7. % 057,5#0;)78 (8-55 6-) ".(+$5# "#+,( 200 -'+ 5#++ 

7,(.#,651%+#9# "1'8, $61* %1",(,% "# %0.* =)-+.* 68'. "7#5$9#- 6.'46#3 
7#6.%. M06.'461 5)")7 9'#:,'4+. %1",(,++$ =. 057,5#0;)71 ")7)%,B+# 
%1=+,/,&540$ "7#(865,-1 7#=",(8 90

Sr, 
137

Cs . 14
C, 5# -#B+, %%,B,51, @# 

6#B+1* B15)'4 !)-'. =, 7,38+#6 $()7+13 %1"7#:8%,+4 #()7B8C @#7./+8 
(#=8 "71:'1=+# 0,02 -!%.  

U'$ %19#5#%')++$ $()7+#2 =:7#2 . =,:)=")/)++$ 7#:#51 IFP 

+)#:3.(+) (#:8%,++$ 87,+#%#2 78(1, "#(7.:+)++$ . %1(#:8%,++$ = +)2 
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87,+8, ")7)7#:6, *#9# 8 =:,9,/)+) $()7+) ",'1%#, %19#5#%')++$ ",'1%+13 
)')-)+5.% (LAFO 16) . %16#7105,++$ 23 8 $()7+13 7),65#7,3, ")7)7#:6, . 
"#3#%,++$ 7,(.#,651%+13 )')-)+5.%.  

S7,+#%, "7#-10'#%.054 =,*-,C540$ %1(#:8%,++$-, ")7)7#:6#&, 

=:,9,/)++$- 87,+8 . %17#:+1>5%#- $()7+#9# ",'1%, ($()7+#2 =:7#2). 
T,(.#3.-./+, "7#-10'#%.054 =,*-,C540$ ")7)7#:6#& $()7+#9# ",'1%,. S 

7)=8'45,5. 7#:#51 IFP 85%#7&&540$ 7,(.#,651%+. %.(3#(1 574#3 51".%: 
9,=#,)7#=#'4+., 7.(6. 5, 5%)7(.. S +,%6#'1?+C 0)7)(#%1@) %161(,&540$ 
(".0'$ "7#3#(B)++$ 0105)- #/1@)++$) 5.'461 9,=#"#(.:+. . /,056#%# 
,)7#=#'4+. 5, 7.(6. %.(3#(1; 5%)7(. %.(3#(1 =:)7.9,&540$ +, -,*(,+/168 

IFP, , (,'. %.("7,%'$&540$ +, =,3#7#+)++$. 
îïðñòóôõö÷ +):)=")68 ('$ :.#0;)71 %.( $()7+#9# =,:78(+)++$, 

øôøùúûüøýóò %B1%,C #3#7#++13 =,3#(.%. S 1963 7#>. ".("10,+# U#9#%.7 "7# 
þðÿòïò=ô %1"7#:#%8%,++$ $()7+#2 =:7#2 % ,5-#0;)7., 6#0-./+#-8 

ùïòøýòïú, % 1970 7#>.  U#9#%.7 "7# =,:#7#+8 7#=-.@)++$ +, (+. -#7.% 5, 
ò#�ð=úó $()7+#2 5, .+?13 %1(.% =:7#2 -,0#%#9# =+1@)++$, , 8 1986 7#>. – 

Rò=ó�=�úõ "7# #")7,51%+) #"#%.@)++$ 8 %1",(68 $()7+#2 ,%,7.2 5, "7# 
(òùò�ò�ô 8 %1",(68 $()7+#2 ,%,7.2 /1 ,%,7.*+#2 0158,>.2. 

1������� ��	
��� 
����������

T������ .07#%:,",,5 – >) 7)=8'45,5  7#=0.&%,++$ % +,%6#'1?+C 
ø�ï�(òó÷0� 5)"'#51, $6, %1(.'$C540$ 8 :,9,5#/10)'4+13 5)"'#%13 
ùïò��øðñ, +,0,-")7)( "#%’$=,+13 =. =9#7,++$- ",'1%,. 

!ð 7.=+1-1 #>.+&%,++$-1 8 0%.5. @#7./+# 0",'&C540$ (# 5 -'7( 

ýò== %89.''$ . "#+,( 3 -'7( 5#++ +,;51 5, 9,=8.  
Mø=òó=òõ 06',(#%#& /,051+#& ",'1%, C #79,+./+, 7)/#%1+,, $6, 

ø#ûð(ð�ýüø� = %89')>&, %#(+&, 610+& . ,=#58. R7.- 5#9#, (# 06',(8 ",'1%,, 
þðû��=ò %.( *#9# "717#(1, %3#(154 0.76,, ,=#5, #601(1 . 08'4;.(1 ()$613 
��ýðûúó. H.( /,0 9#7.++$ ",'1%, %.(:8%,C540$ #610+)++$ 0"#'86 %#(+& 

�9.(7#9)+8) . %89')>& (6,7:#+8) = %1(.')++$- )+)79.2: 

O + G2 V> OG2WR= – 395 6UB/-#'4; 
�2 + 1/2G2V > R2WGR= – 287 6UB/-#'4. 

Mï�ð=úö=ú 0"#'861, 8 ")7?8 /)798 %89')%#(+., % 7,=. 
ó÷øò#òý��ù�ïðýôï=ò�ò #610+)++$ 85%#7&&54 ,'4()9.(1, 6,7:#+#%. 
#÷øûòý÷, -)76,"5,+1. G,*:.'4?, 6.'46.054 %161(.% 8 ,5-#0;)78 ".( /,0 
þ�òïð==� ",'1%, "71",(,C +, (.#601( 6,7:#+8, 7.%)+4 6#+>)+57,>.2 $6#9# % 
ðý�òø,�ïú +)%"1++# =7#05,C. ! 1860 (# 1960 7#68 %-.05 OG2 % ,5-#0;)7. 
þïúø %.( 0,027 (# – 0,032%; = 1960 (# 1970 – 0,033%, +, 04#9#(+. 05,+#- 
ó÷ýü – 0,034%.  



 

 

84

Hú( /,0 =9#7,++$ ",'1%, @#7./+# %157,/,C540$ (# 23% 610+&, @# 
ôýóòïõ�ýüø� % "7#>)0. ;#5#01+5)=8 +, !)-'. =, 7.6. !, ".(7,38+6,-1 ".( 

öðø 0",'&%,++$ %89.''$ % +,%6#'1?+C 0)7)(#%1@) %161(,C540$ 
ïð(úòð#ý÷ó=÷ñ 6#-"#+)+5.% :.'4?), +.B =, 5#* 0,-1* /,0 +, %0.3 ,5#-+13 
�û�#ýïòøýð=�ú�ñ 8 7,=. :)=,%,7.*+#2 7#:#51.  

L)"'#%) =,:78(+)++$ 9.(7#0;)71 %.(:8%,C540$ ")7)%,B+# %+,0'.(#6 
061(,++$ 8 %#(#*-1 ".(.97.513  %#( %.( LFP,  IFP 5, .+?13 )+)79)51/+13 
#:’C65.%. L)"', %#(, =-.+&C 5)7-./+. 5, :.#'#9./+. 7)B1-1 %#(#*- . 
?6.('1%# %"'1%,C +, 23+.3 -)?6,+>.%. S "7#-10'#%13 7,*#+,3 6.'46.054 
%17#:')+#2 )+)79.2 +,05.'461 =+,/+,, @# /,05# ")7)%1@8C "15#-8 )+)79.& 

0#+$/+#9# %1"7#-.+&%,++$ (5,:'. 1.21).  

 

L,:'1>$ 1.21 

 

I160063$%@"$$= 0.360 "$"(+68 0 1(%-.&2%0.# ()/%$)# 
�Ê ÍÎ "$Í%Ê, 6-2 L&'ÎÍ)&ÎÎÊ 

&Î&*)É+, A5/-2
 

×ÏË*ÍÓÉÎAßÊÎÎ+ 
ØÍÎP+, A5/-2

 

Õ&*\&Î-Ñ, I'$06, PVI) 
�Ð*Ñ.-Ê #:',054 (\TG) 
/ÍÑ-I+(B)')0 (PVI) 
Q&*$ÉÎ (\TG) 
EÊÎ'&Ò&Î, G4&-^#76 (PVI) 

ÂäÀ¾
Ãã½
Â¿¾¾
½¿¾
¿ã

À2Á½
À¾ÁÂ
ÃÀÁÃ
ÃÀÁ¿
½Â¾Á¾

À2ÁÀ
¿¾Áå
À¾2Á2
ããÁã
ãÂÁä

<) $%1@) 3,7,65)7+) ('$ -.05, +,0)')+13 "8+65.% . #0#:'1%# ('$ 
-)9,"#'.0.%. L#-8 5,- /,05# %1+16,&54 5,6 =%,+. “#057#%1 5)"',” . 
;#7-8C540$ #0#:'1%1* -.67#6'.-,5. 

 

1���3� 45���
� �6������� �7�8��7� 6� 98 :
�;<>7:�?7�

@ú�úýôóð==� 7#=5,?8%,++$ 5%)7(13 "7#-10'#%13 . "#:85#%13 
óú(ñò(úó (7#=7#:6, "7#)65.% '.-.5.% 7#=5,?8%,++$) %16#+8C540$ +, ".(05,%. 
BL1-/,0#%13 "7,%1' #3#7#+1 +,%6#'1?+4#9# 0)7)(#%1@, %.( %.(3#(.% 
ó÷ïòÿ=÷�ýóð . 0"#B1%,++$”.  

î S67,2+. +,6#"1/)+# -,*B) 20 -'7( 5 %17#:+1/13 . "#:85#%13 
óú(ñò(úó, 23 ")7)7#:6, 5, 851'.=,>.$ C #(+.C& = ,658,'4+13 "7#:')- 

þðñ÷øýô (#%6.''$ %.( ?6.('1%13 7)/#%1+. 

Søú %1(1 "7#-10'#%13 . "#:85#%13 %.(3#(.% "#(.'$&54 +, 5%)7(., 
ïú(#ú 5, 9,=#"#(.:+.. L%)7(.  %.(3#(1 6',01;.68&54 =, 574#-, 6,5)9#7.$-1: 

ùïò�÷øûòóú,  0.'4046#9#0"#(,7046. 5, %.(3#(1 -.046#9# 9#0"#(,705%, ("#-
ÿôýòóú). M0+#%+, -,0, 5%)7(13 "7#-10'#%13 %.(3#(.% 85%#7&C540$ +, 
ùú(ùï÷��øýóðñ: 

C  9.7+1/#2 5, 9.7+1/#-3.-./+#2 "7#-10'#%#05. (?',61, %.(%,'1 5, .+.); 

C /#7+#2 5, 6#'4#7#%#2 -)5,'879.2 (?',61, ?',-1, "1' 5, .+.); 

C  -)5,'##:7#:+#2 "7#-10'#%#05. (0578B6,, :7,6#%,+. %17#:1 5, .+.); 
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C  '.0#%#2 5, ()7)%##:7#:+#2 "7#-10'#%#05. ('.0#=,9#5.%)'4+. 
óú(ñò(÷, %.(3#(1 '.0#"1'$++$, ()7)%#0578B6#%13, ()7)%#%#'#6+10513 
ùû÷ý, ?,78%,513 "',0516.%, 6,7:#'.5#%13, 6#7#'.5#%13 "'15, %.(3#(1 

#û�Dó, 0-#' . ',6#;,7:#%13 -,5)7.,'.%); 
C  )+)79)51/+#9# 9#0"#(,705%, – 5)"'#%13 )')657#05,+>.* (=#',, 

Fûð#÷); 

C  3.-./+#2 5, 08-.B+13 9,'8=)* "7#-10'#%#05. (;#0;#9."0, ?',61, 

Fûð�÷,  >)-)+5+1* "1',  %.(3#(1 %17#:+1>5% #79,+./+#2 3.-.2); 
C  3,7/#%#2 "7#-10'#%#05. (6#05., ?)7054 5, .+.); 

C  ')96#2 "7#-10'#%#05. (56,+1+1, ?6.71, 98-1, "',05-,01 5, .+.). 

Uò 7.(613 %.(3#(.% +,')B,54 #0,(1 05./+13 %#( ".0'$ 23 #:7#:61, , 
ýð#ò� ?',-1 "1'8 -.+)7,'4+#9# 5, #79,+./+#9# "#3#(B)++$ % 0105)-,3 

�ò#ïò�ò #/1@)++$ 9,=.%. U'$ "#%+#9# %16#7105,++$ %.(3#(.% $6 %5#71++#2 
ø÷ïòó÷=÷ 7#=7#:')+# 23 "7#-10'#%8 6',01;.6,>.&. G,"716',(, '#- . 
óú(ñò(÷ -)5,'.% =, ;.=1/+1-1 #=+,6,-1 "#(.'$&54 +, 6',01, =, 3.-./+1- 

ø#ûð(ò� – +, 978"1 5, -,761, =, "#6,=+16,-1 $6#05. ! +, 0#751. M06.'461 

ýó�ï(ú %.(3#(1 061(,&54 +, N78+5 6#+57#'4#%,+13 5, +)6#+57#'4#%,+13 
þóðû÷0, "#'.9#+.% 5, .+. ,:# =,3#7#+$54 8 N78+5., %,B'1%) =+,/)++$ -,&54 
ùò#ðþ=÷#÷ +#7-,51%.% 97,+1/+#-(#"8051-13 6#+>)+57,>.* 5#601/+13 
ï�öòó÷= 8 N78+5. (YUR9).  
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß 
 
1. Z6. .0+8&54 )6#'#9./+. "7#:')-1 08/,0+#05.? 

2. Z61* 08/,0+1* )6#'#9./+1* 05,+ % S67,2+.? 

3. R',01;.6,>.$ "717#(+13 7)0870.%. 
4. Z6. 7)08701 %.(+#0$54 (# 7)0870.% 5)3+#0;)71? 

5. Z6. 7)08701 %.(+#0$54 (# %1/)7"+13 . +)%1/)7"+13? H716',(1. 

6. Z6. 7)08701 %.(+#0$54 (# %.(+#%'&%,+13 . +)%.(+#%'&%,+13? 

H716',(1. 

7. !)-)'4+. . %#(+. 7)08701 S67,2+1. 

8. E.+)7,'4+., :.#'#9./+. 5, )+)79)51/+. 7)08701 S67,2+1. 

9. S-#%1 =:,',+0#%,+#9# %16#7105,++$ . %.(5%#7)++$ "717#(+13 
7)0870.%. 

10. Z6. A1 =+,C5) 5)3+#9)++. =,:78(+&%,'4+. 7)/#%1+1? 

11. Z6. .0+8&54 =,:78(+)++$ 5, (B)7)', =,:78(+)++$ ,5-#0;)7+#9# 
"#%.57$? 

12. Z6. .0+8&54 =,:78(+)++$ 5, (B)7)', =,:78(+)++$ 9.(7#0;)71? 

13. Z6. .0+8&54 =,:78(+)++$ 5, (B)7)', =,:78(+)++$ N78+5.%? 

14.  G,=%.54 9#'#%+. (B)7)', 5)3+#9)++#9# =,:78(+)++$ % S67,2+.. 
15.  Z61* %"'1% +, (#%6.''$ /1+$54 ?8-#%. 5, %.:7,>.*+. =,:78(+)++$? 

16.  F')657#-,9+.5+) %1"7#-.+&%,++$ 5, *#9# %"'1% +, (#%6.''$. 
17.  A.( /#9# =,')B154 058".+4 %"'1%8 JW-%1"7#-.+&%,+4? 

18. Z6. :.#'#9./+. %',051%#05. 8'457,;.#')5#%#9#  %1"7#-.+&%,++$? 

19.  Z61*  %"'1% +, '&(1+8 /1+154 ',=)7+) %1"7#-.+&%,++$? 

20.  Z6. =-.+1 "71%+#0154 5)"'#%) =,:78(+)++$ 8 (#%6.''$? 

21.  D# ")7)(:,/,&54 5)3+.6#-)6#'#9./+. ,0")651 %17#:+1>5%,? 

22.  D# 5,6) 5)3+./+, 0105)-,? 

23.  Z6. #0+#%+. %1-#91 (# 5)3+./+13 0105)-?  

24.  Z61* %"'1% +,(.*+#05. 5)3+./+13 0105)- +, )6#'#9./+1* 05,+ 

(#%6.''$? 

25.  D# C "71/1+#& =-.+ ',+(?,;5+#9# . :.#'#9./+#9# 7.=+#-,+.55$? 
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ÐGIJKN V

ÃWÐXYZ[]^Y_[`a^XYb c[defgch

Çijiklmn onpqrqstnu vqmwttw xyq
êqyzsmn êqxikzmzu {|qjyi}nw
yqðrn~|mmw xnpxyz�rsto jnymz�q�
ozpqâ�omqjq êqrxk|ês�u �smqomn
t|òmqkqjn�mn xyq�|sz jnymz�qjq
ozyqâmz�toiu �|òmqkqjnw x|y|yqâêz
n ðâiji�|mmw êqyzsmzò êqxikzmu
Âxkzo sêkipqozò jnymz�qjq
ozyqâmz�toi mi pqoênkkw

V��� ����N��K �KJG�G��K� eG����� ��G �G����K
�G��N���

��������� *+$,"-.$'/-01 – 23 4).&51 ()+$#($4$ 4$-*$#)+-0'), 6$ 
�� ¡¢�£¤ '"#$%&0$: :$+"-("; :$*)."( – ,/(3+).1("; &0'$+3(1 53,($< 
¥�¦� $+4)(/=($4$ 0) (3$+4)(/=($4$ *$;$#>3((?, ?:/ ,$>&01 %&0" 
§¨§¥©���� '":$+"-0)(/ ' -@3+/ ,)03+/).1($4$ '"+$%("20').  

ª�¦�¢�  :$*)."(" '/#/4+)801 ()#5'"=)7($ '3.":& +$.1 & >"00/ 
«£����. B35 ("; '$() (3 ,$>3 *+$>"0" 0): -),$, ?: / %35 ;)+=/' 0) 
§�§¦¬���¢ ­�. C :$+"-("; :$*)."( )%$ 5) <; #$*$,$4" '"4$0$'.?801: 

® ,30). / +/5(/ '"+$%" 5 (1$4$;  
® %&#/'3.1(/ ,)03+/).", ) 5 ("; %&#"(:" 0) *+$,"-.$'/ -*$+&#";  
® ,/(3+).1(/ #$%+"');  
® 3.3:0+$3(3+4/8;  
® 0$')+" ()+$#($4$ '>"0:&;  
® ./:&').1(/ 5)-$%" 0$6$.  

¯) @/5"=(", -0)($, :$+"-(/ :$*)."(" *$#/.?801-? () 0'3+#/, +/#:/ 
©� 4)5$*$#/%(/ (0)%.. 2.1).   

°§¦± �� “:$+"-() :$*)."()” 0) “+$#$'"63 :$+"-("; :$*)."(” 
� ���¢²©³ #$ *$(?01 -&0$ 43$.$4/=(";. A$+"-(/ :$*)."(" – 23 *+"+$#(/ 
± �§¦�«³�  +3=$'"(", ()+$#>3(/ C3,.38 (E3?). F@3:0"'(/ -:&*=3((? :$-
¦�¢��´ :$*)."( ()5"')801 !"#"$%&'(% )"!%*+%, )"-'.%+.  

µ� >).1 -&=)-() 03;($.$4/? '"#$%&0:& -*+$,$>() ()(3-0" *+"+$#/ 
©�¥  +)(", ?:/ -),$-0/7($ C3,.? “'"./:&')0"” '>3 (3 ' 5,$5/. E3$.$4" 
¢©�§¦�¶�£©³, 6$ 5) 03,*/' '"#$%&0:& () +/'(/, #$-?4(&0$,& ' 2000 +$2/ 
��·�¢ � '&4/..?, 5)./5($<, ,)+4)(23'$< 0) ;+$,$'$< +&#, @$-@$+($< 
¢�¦����� 0) :)./7("; -$.37 '"-0)="01 63 () 100-300 +$:/'. C)*)-/' 
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·�« ±§©�«§��´ +&#, ?:/ ,/-0?01 #/, H$, W, H u, Ib, Zn, Sn, )5%3-0& / 
¢�±�¦����­ -/+:" '"-0)="01 () 30–60 +$:/' (0)%.. 2.2). 

°��«�¸² 2.1  

¹º»¼½¾¿À»Á¿Ä (+,%$-%. (+/#"%- 0# +0-#(+1  

Å»ÆÈÉÅÈÊÈ¼ËÈÉ»Æ¼ÌÀÈÊÈ 5%(+,%$6#--* 
!789:;< !7=>?9;9 

=#"%5-+-@-@,3@6%A-': ()@0), 4)5, 0$+@, -)*+$*3.1, %/0&,", '&4/..?, 4$+8=/ 
-.)(2/, ?#3+(3 *)."'$ 
8B2% A+,-+C D@6#"B,3'<: 5)./5(/, ,)+4)(23'/, ;+$,$'/ 
;@D@6#"@5# ,/(3+).1() -"+$'"() #.? =$+($< 0) :$.1$+$'$< ,30).&+4/<: %3(0$(/0$'/ 
4."(", '"-$:$4."($53,() -"+$'"() (-"./,)(/0, #"-03(, )(#).&5"0), '$4(30+"':/ 
4."(", #$.$,/0, :)+%$()0(/ *$+$#" (')*(?:" 5'"=)7(/ 0) #$.$,/0"5$')(/), '0$+"((/ 
:)$./(", :')+2"0", :')+2"0$*$#/%(/ */-:$'":", :')+2$'/ */-:" #.? '$4(30+"'/', 
*/+$@/./0$'/ -.)(2/, ,)4(35/).1() -"+$'"() (,)4(35"0", 0).1:$-,)4(35"0"), 
*.)'":$'"7 J*)0 (@.8$+"0), @$+,/'(/ */-:", -0)'+$./0 
E'-@,#"4-# $%,+5%-# (+"4+,+5+C D@6#"B,3'C: ).8,/(/9'/ +&#", +&#" (/:3.8 0) 
:$%).10&, ,/#(/ +&#", -"+$'"() #.? '"4$0$'.3((? 2"(:& 0) -'"(28, ,$./%#3($'/, 
0"0)($'/, '$.1@+),$'/ +&#", $.$'’?(/ 0) ')()#/9'/ +&#", ,/(3+).1() -"+$'"() +0&0/ 
/ -&+,", ,)4(35/).1() -"+$'"() 
E'-@,#"4-# $%,+5%-# 2"* 5%3+6+5"@--* 2+,+3+)'--%. D@6#"'5: +&#" 5$.$0), 
-+/%.), *.)0"(", *).)#/8, /+"#/8, $-,/8, +&03(/8 / +$#/8 

8B2% -# ,'2('$-' D@6#"% 6# ,'2(+0@D@"4-' @"@D@-6%: 
+&#" () ./0/7, +&%/#/7, 235/7, %3+"./7, -0+$(2/7, 2"+:$(/7, 4)@(/7, 0)(0)., (/$%/9'/ 
+&#", :)#,/7, 4)./7, /(#/7, 0)./7, -:)(#/7, 43+,)(/7, -3.3(, D3.&+, +3(/7; 
+/#:$53,3.1(/ +&#": /0+/7, .)(0)($<#" /0+/9'$< 4+&*", .)(0)($<#" 23+/9'$< 4+&*" 

E'-@,#"4-# $%,+5%-# 2"* FB2'5-+C '-2B$6,'<: 
1. G3+&#() %&#/'3.1() -"+$'"(): 4+)(/0, -/9(/0, #/$+"0, 4)%+$, .)%+)#$+"0, 
:')+2$'"7 *$+@/+, %35:')+2$'"7 *$+@/+, *$+@/+"0, #/)%)5, ./*)+"0, 0+);/0, )(#35"0, 
%)5).10, *3,5), *3+./0, '&.:)(/=("7 0&@, ')*(?:, #$.$,/0, 4(37-, ,)+,&+, :')+2"0, 
*/-:$'":". 

2. A3+),/=($-2343.1() -"+$'"(): 4."(), :)$./(, %3(0$(/0, *$.1$'"7 J*)0. 
3. H:.?() -"+$'"(): :+3,(353,, 4."($53,, ,)+,&+, #$.$,/0, ,)4(35"0, %)5).10, 
-$#). 
4. H"+$'"() #.? '’?>&="; ,)03+/)./': ')*(?:", 4/*-, )(4/#+"0, 4."(), ,)4(35/).1(/ 
,3+43./. 
5. K5%3-0$23,3(0() -"+$'"(): )5%3-0, ;+"5$.-)5%3-0, :)&-0"=("7 ,)4(35"0, 
#$.$,/0. 
6. L):$@)+%$') 0) )-@).10$%/0&,() -"+$'"(): *+"+$#(/ %/0&,", )-@).10$'/ 
*$+$#", #1$4$01, *3:, ')*($, 4+)@/0, */4,3(0". 

;@D@6#"@5' (+,%$-' (+/#"%-%: 4+)@/0, :)$./( *3+'"(("7, :+"-0).$-"+$'"(), 
:)$./( .&>("7, *$.1$'"7 J*)0, ')*(?: #.? 2&:+$'$< *+$,"-.$'$-0/, ).,)5", 
()>#):, 0).1:, -.8#), %)+"0$'/ +&#" 

G+2-' 6# 3,*04+5' ,@$B,$%: '$#) *"0() 0) 03;(/=(), ,/(3+).1(/ '$#", 03+,).1(/ 
'$#", ./:&').1(/ 4+?5/ 
=,%,+2-%H (#D'-4: $%."28').1("7, -0/($'"7, ()*/':$J0$'("7, :$J0$'("7 

E'-@,#"4-' ,@$B,$% 2"* .'D'A-+C /,+D%$"+5+$6': -/+:) -),$+$#() 0) 
+343(3+$')(), -/.1 :)./7(), -&.1@)0(), ;.$+"#(), :)./7($-;.$+"#(), -$./ :)./7-
,)4(/9'/, %+$,, *+"+$#() -$#), #)'-$(/0, )*)0"0, @$-@$+"0, %$+, 7$# 
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M+$%.3,) '"=3+*($-0/ ,/(3+).1("; +3-&+-/' ,)9 0+" )-*3:0": 
® @/5"=("7 – ,3>) '"=3+*)($-0/ ()-0&*)9 0$#/, :$." ,/(3+)., )%$ 
¬ ¦¢³¥� *$+$#) *$'(/-08 '"=3+*&801-? (()*+":.)#, -),$+$#(3 
��«�©�, -+/%.$, ()@0)). ! 21$,& *.)(/ ()7%/.1J"7 -3(- ,)9 #3'/5 
§¥�«�¬ Í��­ $+4)(/5)2/< „Green peace”: „N" (3 $0+",)." C3,.8 ' 
¢·���¥ '/# %)01:/', ," '5?." << ' %$+4 & ()J"; #/037!” 
® 3:$($,/=("7 – #.? 5)%35*3=3((? *$0+3% 2"'/./5)2/< .8#-0'$ 
��±�Î§�§ 5)4."%.8')0"-? #)./ ' 53,(& 0$'6& / +$5+$%.?0" „%/#(/” 
¦���. D): & HOK ',/-0 ,/#/ ' +&#); 5,3(J"'-? 5 2,5-3% () *$=)0:& 
±���«�¬� -0$+/==? #$ 0,8-0,7% ()*+":/(2/ 70-; +$:/'. C) 30 +$:/' 
������©¥� %)4)0"; *$./,30).3'"; +&# ' K'-0+)./<, A)()#/, N3:-"2/ 
¢§¦§�� ¡ ',/-0 ,/#/ 0) 2"(:& 5("5"'-? ' 2-2,5 +)5". P37 @):0$+ 
´�¦�¥©§¦���¤ ()-0&*(3: 5) 5+$-0).1("; *$0+3% .8#-0') ' :$+"-("; 
¥�·�«���´ '"(":)9 (3$%;/#(/-01 *3+3+$%.?0" '-3 %/.1J& :/.1:/-01 
·�¦�¶�³�­ *$+$#". K.3 „*$+$>(?” *$+$#) 9 „*$+$>(1$8” ."J3 #.? 
«£����. Q.? ()J$< *.)(30" 2? *$+$#) 9 0/.$, / :+$'’8, ?:& J,)0&9 / 
���¦���£¤ .8#"().  
® 3:$.$4/=("7 – '/#$,/ '"*)#:" *+$').8')((? */# 53,.8 >"0.$'"; 
�����¥ �, *$+&J3((? 4/#+$.$4/=($4$ +3>",& R+&(0$'"; 0) */#53,("; 
���, <; ,/(3+)./5)2/? '"63 #$*&-0",$4$ +/'(?.  

°��«�¸² 2.2  

ÏÁ¿ÅÑÒ»ÅÅÄ 6@,D'-'5 5%$-#I@--* 5%(+/-%. ,@$B,$'5  

Ó,+0,#.B-(% “8%D$4(+3+ ("BFB”) 

ÔÕÖ×ØÙÚ 
ÛÜÝÞÛÝÕ 

ßà×áãàäÙÚ 5)*)-" *, 
åàÛæ 0 

çå×èÚÛÙÕé 
ë×ÛÚìÙÕé *+"+/-0 
èÕæ×áÞíÖÞ, % 

î×ïÛãñÞÙÖ×èÕé =)- 
èÕìÜÛØãÙÙó, +$:/' 

ôãàÚï×  õöö õ÷ø õùú
ûÛ×å  ö÷õù ü÷ý õþÿ
ÔÞ!Úààó  þööö ÿ÷õ õþö
HèÕÙÜ�ä  ö÷õ ü÷ö ýÿ
Kà�åÚÙÚé  õ÷ü ý÷ÿ þþ
Gã�íã  ÿþö ÿ÷ö þö
MÛÕÛ×æÙÕé 4)5  üüö ÿ÷ù ÿ4
NÚæä  ö÷ú ÿ÷ý ÿø
UÛãÙ, 0$+/7  ö÷ööüþ00 õ÷ö ùööö000

* V*0",/-0"=("7 *+$4($5, 6$ +$5'/#)(/ 5)*)-" 5+$-0&01 & ()7%.">=/ #3-?0"./00? ' 5 +)5/'. 
�� G)'3#3($ 5)*)-" #3J3'$4$ ?#3+($4$ *)."') $ ,3(J 80 $ 5) 1 :4. 
***3)*)-" ?#3+($4$ *)."') ,$>&01 +3).1($ 5)%35*3="0" 3(3+4/98 .8#-0'$ () #3-?0:" -0$./01 
'()-./#$: '"-$:$4$ 3(3+430"=($4$ 3:'/').3(0) &+)(& / 5) &,$'" '":$+"-0)((? '>3 +$5+$%.3($< 
03;($.$4/< '"#/.3((? / «-*).8')((?» *.&0$(/8 ' +3):0$+); () J'"#:"; (370+$(). 

W:6$ *+"7(?0" =)-0"(& ()2/$().1($4$ *+"%&0:&, 6$ $0+",&901-? 
5) +);&($: +3-&+-/', 5) 100%, 0$ :$+"-(/ :$*)."(" 5)%35*3=&801 70%, ) 
53,.?, ./-, '$#) – 30%.  
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V0>3, *"0)((? !"/$0#)%, $%$12++3, $%#"45$'++3, -2!2!"4)% 0 
$%)"!%*6'++3 :$+"-("; :$*)."( ()%&." #&>3 '3.":$< ):0&).1($-0/. 

V�V� Ã2G����K� �GI�K�2��� �KJ��������

�K���ãG]��JG����G�G �G��N2���

7'-'*% +'86% ' U:+)<(/ '/#($-($ (35()=(/ – %."51:$ 155 ,.( 0$(( 
(-'/0$'/ 5)*)-" ,)7>3 & 1000 +)5/' %/.1J/ – 136 854 ,.( 0$((). I$#$'"6) 
��¨©� ' U:+)<(/ *3+3')>($ #+/%(/. X(03(-"'() 3:-*.&)0)2/? +$#$'"6 
��¨©� ' U:+)<(/ %&.) ' 70-; +$:); (,):-",&, '"#$%&0:& ()@0" *+"*)#)9 
�� 1972 +/: – 14,4 ,.( 0$((). C)+)5 U:+)<() 5) 5)*)-)," ()@0" *$-/#)9 
Í§©�§¦©§ ,/-23 ' Y'+$*/ / 34 ,/-23 & -'/0/ /5 98 :+)<(, 6$ ,)801 +$#$'"6) 
��¨©�. U 2006-2007 +$:); ' U:+)<(/ %&.$ '"#$%&0$ '/#*$'/#($ 4,52 /  
	
	¯ ,.( 0$(( ()@0" +)5$, 5 4)5$'", :$(#3(-)0$, (6$+$:& '"#$%&0$: 
��¨©� 5,3(J&901-? *+"%."5($ () 1,9 '/#-$0:)). 

I������� ()@0" ' U:+)<(/ '/#:+"0/ ' Z3+(/4/'-1:/7, H&,-1:/7, 
��«©��¢³¥ ¡, L1'/'-1:/7, X')($-[+)(:/'-1:/7, T)+:/'-1:/7, Q(/*+$-
·§©¦��¢³¥ ¡ 0) /(J"; $%.)-0?;, ) 0):$> ' KI A+",. \$+$:& ' U:+)<(/ 
¦��� ��£©³ 4-5 +$#$'"6 ()@0", ).3 -*/''/#($J3((? ,/> :.)-)," +$#$'"6 
¦ ���­ '3."="(" 5,/6&901-? ' %/: #+/%("; 5) 5)*)-)," -:&*=3(1. G)@0$'/ 
¦������� U:+)<(" *+3#-0)'.3(/ ' %/.1J$-0/ ')>:"," -/+="-0"," 
��¬«§����²±� () '3.":"; 4."%"(); 5 (3'3.":"," $%-?4)," 5)*)-/'. W:6$ 
·�¦ ��²©� '"#$%&')((? ()@0" / 4)5$:$(#3(-)0& U:+)<(" 5 /(J"," 
¥¦�­��±� HGQ, 0$ '$() ;)+):03+"5&901-? -*)#)8="," 03,*)," / ,)."," 
��¢²¬�±� '"#$%&')((?.  

µ� @$(/ 5,3(J3((? '"#$%&0:& ()@0" ' U:+)<(/ *$-0/7($ 5+$-0)9 
©¦��¢·�¦©�����² ()@0$*+$#&:0/', 5$:+3,), 0+)(5"0(3. D):, *+$0?4$, 2007 
¦�¥� $%-?4" 6!'+*-"!65$'++3 +'86% */#*+"9,-0')," ,)4/-0+).1("; 
��¨©�·¦���� � /40.9:%.%*9 *$+/'(?($ /5 2006 +$:$, () 13,3% / -0)($'"." 
5

�
 ,.( 0$((. Q$ 0$4$ > 0+)(5"0$, #$ :+)<( C);/#($< Y'+$*" 
(H.$')=="(", U4$+6"(", Z3;/<) 0+)(-*$+0$')($ () 6,55 ,.( 0$(( ()%$ () 
1�
��� 40.9:2 *$+/'(?($ /5 2006 +$:$,, ) #.? *$0+3% U:+)<(" – () 
5��
	 0"-. 0$(( (2+:2 ()%$ () 5,0%). 

;������� <'/5 ' U:+)<(/ -:$(23(0+$')($ ' 3-; +34/$();:  
® Q(/*+$'-1:$-Q$(321:"7 ()@0$4)5$'"7 +34/$( (*3+-*3:0"'() 
·«��� 77,5 0"-. :,2), #3 5();$#?01-? 0):/ '/#$,/ +$#$'"6), ?: 
O§�§«��¢³¥§, T+3-0"63(-1:3, Y@+3,/'-1:3, W%.&(/'-1:3, 
L²«²¥ �¢³¥§;  
® M3+3#:)+*)0-1:"7 ()@0$4)5$($-("7 +34/$(, #3 5();$#?01-? 0):/ 
� ��±  +$#$'"6), ?: U43+-1:3, B"0:/'-B)%="(-1:3 0) /(J/; 
® M+"=$+($,$+-1:$-A+",-1:"7 ()@0$4)5$'"7 +34/$(, #3 
���´��²©³¢² E.3%/'-1:3, Q>)(:$7-1:3, H0+/.:/'-1:3 0) /(J/ 
¦�������.  
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µ� :$,&().1(/ *$0+3%" ' U:+)<(/ '":$+"-0$'&901-? 17% 4)5&, ?:"7 
��������¤©³¢², +3J0) 4)5& ()#;$#"01 #$ *+$,"-.$'$-0/. G)7%/.1J3 4)5& 
��«� '"#$%&0$ ' 1975 +$2/ (68,7 ,.+# ,3). U *$#).1J$,&, & 5'’?5:& 5 
� �·¦�¸£����²± 5)*)-/' 4)5&, $%-?4" 7$4$ '"#$%&')((? ' U:+)<(/ +/5:$ 
�±§�Î�«�¢³. U 2006-2007 +$:); ' U:+)<(/ %&.$ '"#$%&0$ '/#*$'/#($ 20,85 
  20,60 ,.+# ,3 *+"+$#($4$ 4)5& (6$+$:& '"#$%&0$: 4)5& 5,3(J&901-? 
·¦��«���� () 1,8%). 

=5<0.9+' -!"(%*."$0*69 U:+)<(" 9 $-($'(", *$-0)=).1(":$, *)."') 
#.? =$+($< ,30).&+4/<, 03*.$'"; 3.3:0+$-0)(2/7, ;/,/=($< *+$,"-.$'$-0/ 
0) /(J"; 4).&537 ()+$#($4$ 4$-*$#)+-0').  

V-($'(/ *$:.)#" '&4/..? -:$(23(0+$')(/ ' Q$(%)-/, #3 *$%&#$')($ / 
*+)28801 225 J);0, () ?:"; '"#$%&')801 90% '&4/..? '/# 5)4).1("; 
$%-?4/' '"#$%&0:& ' U:+)<(/. ! Q(/*+$'-1:$,& %)-37(/ '"#$%&')801 %&+3 
'&4/..?. D&0 @&(:2/$(&9 5 +$5+/5/' / 5 J);0. U L1'/'-1:$-!$."(-1:$,& 
%)-37(/ #/9 18 J);0. N):-",).1("7 $%-?4 '"#$%&0:& '&4/..? ' U:+)<(/ %&' 
#$-?4(&0"7 ' 1988 +$2/ (192 ,.( 0$((). 

>����� *.'+@0 ' U:+)<(/ -:$(23(0+$')(/ *3+3')>($ ' A)+*)0);, & 
B�«©�Î¢³¥ ¡ 5)*)#"(/ (() ,3>/ A/+$'$4+)#-1:$< / Z3+:)-1:$< $%.)-037), & 
ª¦�±�, ) 0):$> & ,3>); Q(/*+$'-1:$-Q$(321:$< 5)*)#"(" / !$."($-
��� «³¢³¥�­ *."0". 

��±�¦�  5)*)-" 0$+@& ' U:+)<(/ -0)($'.?01 2,3 ,.+# 0$((. M.$6) 
©�¦¨’?("; +$#$'"6 -0)($'"01 0,7 ,.( 4). G)7%/.1J/ *$:.)#" 0$+@& 
¢¥��¸§�©¦����  ' ]"0$,"+-1:/7, I/'(3(-1:/7, !$."(-1:/7 0) Z3+(/4/'-1:/7 
��«�¢©²´. 

��·¦�·§«  U:+)<(" -:$(23(0+$')(/, 4$.$'(", ="($,, %/.? *+/-("; 
����¡±�� ./-$'$< 5$(". G)7%/.1J ;)+):03+(/ '$(" #.? '$#$7,"6, 
¦��± �§��´ ' $%.)-0?; ,$+3(("; .)(#J)@0/'. C) *+"%."5(", 
�¸ �£����²± *$:.)#" -)*+$*3./' ' U:+)<(/ -0)($'.?01 %."51:$ 4 ,.+# ,3. 

�§¦§��² 5)0$+@$')(/-01 ]"0$,"+-1:$< $%.)-0/ 5) *.$638 
¢©�����©³ 1%, $#(): */'(/=($-5);/#() << =)-0"() (V.3'-1:"7, L&4"(-1:"7, 
Y± «³Í��¢³¥�¡ +)7$(") -0)($'"01 7,3%. U ]"0$,"+-1:/7 $%.)-0/ () 
��«��¢  5();$#"01-? 462 +$#$'"6 0$+@&. Q30).1($ +$5'/#)($ ' 
]�©�±�¦¢³¥ ¡ $%.)-0/ 100 0$+@’?("; +$#$'"6 /5 5)4).1("," 5)*)-)," 
©�¦¨� %."51:$ 120 ,.( 0$((. 

�¥¦�­�� 9 $#(", 5 ()7%/.1J +$5'"(3("; +34/$(/' /5 '"#$%&')((? 
/� �/"�# !5#% / 5)%35*3=&9 ,)7>3 47% '"+$%("20') 0$')+($< +&#" '/# 
��¬�«³��´ << $%-?4/' ' HGQ. ! U:+)<(/ +$5+$%.8801 %)4)0/ 5)./5(/ +&#", 
±�¬�§©�©��  :')+2"0" 0) $./0$'/ %&+/ 5)./5(?:". !"#$%&')((? +&#" '3#&01 
� �¥¦�©�± / */#53,(", -*$-$%),". V-($'(/ *$:.)#" 5)./5($< +&#" 
¢¥��¸§�©¦����� ' A+"'$,& I$5/, %/.? A3+=/, A+3,3(=&21:/7 5)./5$+&#(/7 
���±�« ­.  

����������² +&#" '/#:+"0", -*$-$%$, 5#/7-(8801 () :)+’9+); 
� ��§���¬�, G$'$:+"'$+/51:$4$, P3(0+).1($4$, M/'(/=($4$ 0) 



 

 

92

X�¬�«§¸³¥�¬� 4/+("=$-5%)4)=&').1("; :$,%/()0/' & A+"'$,& I$5/, 
��«©��¢³¥�¬� 4/+("=$-5%)4)=&').1($4$ :$,%/()0& %/.? A+3,3(=&:), ) 
©�¥�¶ A),"J-B&+&(-1:$4$ 5)./5$+&#($4$ :$,%/()0& ' A+",& *$%."5& 
ª§¦Í .  

� A+"'$+/51:$,& %)-37(/ +$5'/#)($ 6 +$#$'"6 (H:3.30-1:3, 
X�¬�«§¸³¥§, G$'$:+"'$+/51:3, M3+J$0+)'(3'3, K(($'-1:3 0) !3.":) 
E«§¤��©¥�), ' A+3,3(=&21:$,& %)-37(/ +$5'/#)(/ 3 +$#$'"6) (E$+"J(3-
�«�����¢³¥§, Y+/-0$'-1:3 0) E).363(-1:3). G) */'#(/ U:+)<(" +$5'/#)(/ 
©�¥�¶ B/.$5/+-1:3 0) N)+/&*$.1-1:3 +$#$'"6). !3.":", 5)./5$+&#(", 
��¢§¡��± '')>)901-? 0):$> A3+=3(-1:"7. 

�¥¦�­�� '"#$%&')9 75% ('!<'+@2$%, !5# & HGQ. V-($'($8 
¢�¦������£ %)5$8 9 G/:$*$.1-1:"7 %)-37(, #3 *+)28801 
V¦�¶�� ¥ ��§�¢³¥�¡ 0) N)+4)(321:"7 4/+("=$-5%)4)=&').1(/ :$,%/()0". U 
µ ¥�·�«³¢³¥�±� %)-37(/ '"#$%&')((? ,)+4)(23'$< +&#" 5#/7-(8801 
� �¥¦�©�± / */#53,(", -*$-$%),". G) *$=)0$: 1998 +$:& ' 
µ ¥�·�«³¢³¥�±� %)-37(/ 6$+/=($ '"#$%&')." 16 ,.( 0$(( -"+$< +&#" 5 
�± ¢©�± ,)+4)(28 23-24%. !"#$%&0) +&#) 5%)4)=&901-?. V-($'(", 
¢·�¶���Í§± (/:$*$.1-1:$4$ ,)+4)(28 9 =$+() ,30).&+4/?, %."51:$ 5% 
±�¦¬��¸£ 3:-*$+0&901-?. M$%."5& G/:$*$.1-1:$4$ %)-37(& +$5'/#)(3 
�§«�¥�©�¥±�¥¢³¥§ +$#$'"63 ,)+4)(23'"; +&#. 

T¦�± ©��  *$:.)#" 5();$#?01-? ' H3+3#(1$,& M$%&>>/. 
�¥¦�­�� '$.$#/9 &(/:).1($8 -"+$'"(($8 %)5$8 :$,*.3:-("; 

6�6�"���$ !5#, ?:) ,$>3 5)%35*3="0" ?: *$0+3%" #3+>)'", 0): / 3:-*$+0(/ 
·�¢©��¥�. I$5'/#)(/ 0) */#4$0$'.3(/ #$ +$5'/#:" +$#$'"6) /.1,3("0$'"; 
¦�� *3+3')>)801 -&,)+(/ -'/0$'/ 5)*)-". P3 :$+/((/ ,)4,)0$43((/ 
¦������� ' 4)%+$($+"0); / 0+$:0$./0); !$."(-1:$4$ 0"*&, +$5-"*" $#($- 
©� #'$,/(3+).1($4$ -:.)#& X+J)(-1:$4$ 43$.$4$-*+$,"-.$'$4$ 0"*&. 

��¦������ %)5) +0)2.? *+3#-0)'.3() ' U:+)<(/ (3'3.":"," 
¦�������±� +&# -"./:)0($4$ 0"*&, ?:/ *$'’?5)(/ 5 :$+$8 '"'/0+8')((? 
¬ ·§¦����© � M$%&>>? 0) H3+3#(1$4$ M+"#(/*+$'’?.  

Q�¢�©³ *3+-*3:0"'(", '')>)801-? A)*/0)(/'-1:3 0) C)'$#-1:3 
¦�������, +$50)J$')(/ ' E$.$')(/'-1:$,& +)7$(/ A/+$'$4+)#-1:$< 
��«�¢© . A$,*.3:-(/ (/:3.3'/ +&#" 5();$#?01-? ' *.$6"((/7 :$+/ 
��� ©¦£����², +$5*$'-8#>3(/ ' */'(/=($-5);/#(/7 =)-0"(/ ,)-"'&, #3 
¦������©  *3+3')>($ )*$*3+3#$0"0$'/ -3+*3(0"(/0". H3+3#(/7 ',/-0 
� ¥§«£ 0,77%, :$%).10& – 0,037%. G) 21$,& > +$#$'"6/ 9 :$,*.3:-(/ 
´¦�±-(/:3.3'/ +&#" 5 ',/-0$, (/:3.8 0,75%, :$%).10& 0,053%. 

I������� 0) +&#$*+$?'" !6560 +$50)J$')(/ *3+3')>($ ' ,3>); 
Q����¢� / C):)+*)00?.  

� U:+)<(/ '/#$,/ #') *3+-*3:0"'(/ () *$%+2@9 0) @%+) +)7$(" 5 
Î�¦�¥�± +$5'"0:$, *$./,30)./=("; +&# – C):)+*)00? 0) Q$(%)-. G) 
C�¥�¦·�©©  $ 23 B3+34/'-1:"7 +)7$(, #$ ?:$4$ ().3>)01 N&>/9'-1:3, 
�«�¢�§ B3+34/'-1:3 0) B/4)(-1:3 +$#$'"6) :$,*.3:-("; 5$.$0$-



 

 

93

·�« ±§©�« Í��´ +&#. M$0+3%" U:+)<(" 6$#$ -'"(28 0) 2"(:& ,$>() 
������«³��©� & +)5/ $-'$9((? 5$.$0$-*$./,30)./=("; +$#$'"6 C):)+*)00?. 

%��" '"#$%&')801 () #'$; +&#(":); – X(4&.1-1:$,& / 
�±�«��¢³¥�±� ' A/+$'$4+)#-1:/7 $%.)-0/, ) 5 1996 +$:& () 
µ���¥�¢©²�©�� �¢³¥�±� +$#$'"6/.  

�¥¦�­�� ,)9 '3.":/ *$:.)#" ,'.065. M.)-0$'/ +$#$'"6) +$5'/#)(/ ' 
Q����¢  (K+03,/'-1:3, G$'$:)+@$43(-1:3) / ' M+":)+*)00/ (E&%"=-1:3, 
�§¦´�³�¢©¦�©��¢³¥§), -$.?($:&*$.1(/ +$#$'"6) 9 ' Q(/*+$'-1:$-
Q��§¸³¥ ¡ 5)*)#"(/ (Y@+3,/'-1:3, I$,3(-1:3), Q$(%)-/ (H.)'’?(-1:3) / 
C�¥�¦·�©©  (H$.$0'"(-1:3). !,/-0 N)Hl ' -$.?; #$-?4)9 98-99 '/#-$0:/'. 
C��Í�  5)*)-" -$./ ',/6&9 +$*) -$.$("; $53+ / .",)(/' (H"')J-1:3 0) /(J/ 
¦�������) 0) *+"+$#(/ */#53,(/ +$5-$." M3+3#:)+*)00?. 

�§«�¥§ +$#$'"63 40:"8065 ' U:+)<(/ 5();$#"01-? ' A+",& 
(H):-1:3). U:+)<() '"+$%.?9 90% *0!)% '/# $%-?4/' << '"+$%("20') & HGQ. 
V¢����  *$:.)#" -/+:" -:$(23(0+$')(/ ' U:+)<(/ ' M3+3#:)+*)0-1:$,& 
¢ ¦¥���¢��±� %)-37(/. D), #/9 I$5#/.1-1:"7 4/+("=$-;/,/=("7 :$,%/()0, 
�� ?:$,& -/+:& '"#$%&')801 '/#:+"0", -*$-$%$,, / W'$+/'-1:3 !V 
&H/+:)”, ' ?:$,& ().)4$#>3($ */#53,(& '"*.)':& -/+:". 

C$'!@%6%, )$'!@%6"-"#04+0 -0*)"$%)% '":$+"-0$'&801 #.? 
��¦����¸©�� #"()-$'"; '$4(30+"'/', @3+$-*.)'/' / ()%"'("; :')+2"0$-
¬«���¢©�´ ,)- -0).3+$5."'("; :$'J/' 0) #.? $0+",)((? :+"-0)./=($4$ 
¥¦§±� £. V-($'$8 -"+$'"(($< %)5" :')+2"0/' ' U:+)<(/ 9 0+" +$#$'"6): 
V�¦�¸³¥§ (D$':)=/'-1:3), N).$-H:3.3'-1:3 0) B)("21:3. H1$4$#(/ 
§¥¢·«��©�£©³ V'+&21:3 (]"0$,"+-1:) $%.)-01) 0) B)("21:3 (H&,-1:) 
��«�¢©³) +$#$'"6). W:/-01 :')+2"0/' V'+&21:$4$ +$#$'"6) #$-"01 '"-$:) 
' #$ 99% S/V2.  

� U:+)<(/ +$5'/#)($ *$()# 90 +$#$'"6 #3:$+)0"'($-
��«�¸£��«³��¬� :),3(8, 5)*)-" ?:$4$ -0)($'.?01 %."51:$ 200 ,.( ,30+/' 
¥�� Í��´. P3 ()-),*3+3# =3+'$(/, :$+"=(3'/, +$>3'/, -/+/, 03,($-/+/ 5 
¦ ���±�� ©��±� '/#0/(:)," 4+)(/0", 6$ ().3>)01 #$ U:+)<(-1:$4$ 
¥¦�¢©�« Í��¬� 6"0). !$(" ,)801 '"-$:& ,/2(/-01, -0/7:/-01 #$ -0"+)((?, 
Í����� *$./+&801-?. B)4)0/ $%."28').1("," 4+)(/0)," / *$+$#)," 
�«��³¥�±� #$ ("; ]"0$,"+6"(), Q(/*+$*30+$'6"(), A/+$'$4+)#6"(), 
)�¥�«�­�����, 9 5()=(/ *$:.)#" :),3(8 ' C)*$+/51:/7, A"<'-1:/7, 
� ���¸³¥ ¡, D3+($*/.1-1:/7 0) /(J"; $%.)-0?;. U(/:).1(/ +$#$'"6) 
¦ ���´ '/#0/(:/' 03,("; :$.1$+/' 4)%+$ / .)%+)#$+/' 9 & ]"0$,"+-1:/7, 
Z§¦¥�¢³¥ ¡, A/+$'$4+)#-1:/7 0) I/'(3(-1:/7 $%.)-0?;.  
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V�+� [��G��K �2,�GNG�Kã�K ��G-2�� �K���ãG�G

���G���-���

.38393 :<=?=@=A=DFJPRFS?W[J A=\=^_

>`� �a���/���b�� c"� !"4"6% – 23 :$,*.3:- +/5("; -*32/).1("; 
¬§�«�¬ Í��´ 0) /(J"; +$%/0, ?:/ '":$(&801 5 ,30$8 '"?'.3((? / */#4$0$':" 
�«² *+$,"-.$'$4$ $-'$9((? +$#$'"6 :$+"-("; :$*)."( 0) #$-./#>3((? 
������ ()#+ C3,./ / ':.8=)801: 

® '"'=3((? 5):$($,/+($-037 +$5,/63((?;  
® '"'=3((? &,$' &0'$+3((?, $-$%."'$-037 %&#$'";  
® '"'=3((? +3=$'"(($4$ -:.)#& +$#$'"6 :$+"-("; :$*)."( 5 
±§©�£ <; *+$4($5&')((?;  
® '-0)($'.3((? &,$' 5).?4)((?, *$*3+3#(1$< / #30).1($< +$5'/#:";  
® 43$.$4$-3:$($,/=(3 $2/(8')((? */#4$0$':& #$ *+$,"-.$'$4$ 
�¢��¤��².  
d�a� c"� (26' <2"."<"!"/$0#5$'.9+%, !"406 *$.?4)9 ' ()&:$'$,& 

��e¦��©����� , *.)($,/+($,& / 3:$($,/=($ 3@3:0"'($,& 5)%35*3=3((/ 
��¦����¬� 4$-*$#)+-0') :+)<(" +$5'/#)("," 5)*)-)," :$+"-("; :$*)."(, 
���Í§��  -*$-$%/' <; *$'($4$, :$,*.3:-($4$ / 3:$($,/=($ +)2/$().1($4$ 
����������² ' *+$23-/ 3:-*.&)0)2/< +$#$'"6 5 &+);&')((?, $;$+$(" ()'-
¥�«�Î�³�¬� -3+3#$'"6). 

d�a� c"�f -!%+@%- <2"."<"!"/$0#5$'.9+%, !"406 – 23 :$,*.3:-(3 
�§�§��² +$%/0, 0$%0$ *$+?# 5 *$J&:)," / +$5'/#:$8 $-($'("; '"#/' 
¥�¦�¢��´ :$*)."( '"'=)801-? 0):$> '-/ -&*&0(/ ,/(3+).1(/ :$,*$(3(0", 
�’?-$'&801-? ,$>."'$-0/ <; &0"./5)2/<, '":$(&801-? 4/#+$43$.$4/=(/, 
¬ ¦��Í�©§´� Í� , /(>3(3+($-43$.$4/=(/ 0) /(J/ #$-./#>3((?, '"'=)801-? 
·¦�¦����Í�-:./,)0"=(/, 43$4+)@$-3:$($,/=(/, -$2/).1($-3:$($,/=(/, 
¬§�«�¬�-3:$($,/=(/ &,$'" $-'$9((? +$#$'"6.  

Q� 43$.$4$+$5'/#&').1("; +$%/0 ';$#?01 +34/$().1(/ / 
�§«�¥�±�¢Î©���  43$.$4/=(/, 0$*$43$#35"=(/, 43$@/5"=(/, 43$;/,/=(/, 
�§¦�¥�¢± Í�  0) /(J/ 5(/,)((?, +/5(/ '"#" *$J&:$'"; 
¬§�«�¬�¦��� ����«³��´, 4/#+$43$.$4/=("; 0) /(>3(3+($-43$.$4/=("; +$%/0, 
���« ©�¥�-,/(3+).1($-03;($.$4/=(";, 43$.$4$-3:$($,/=(";, ()&:$'$-
©§±�©�Í��´ 0) /(J"; #$-./#>3(1. C) ()-./#:)," 43$.$4$+$5'/#&').1("; 
¦�� © */#+);$'&801-? / 5)0'3+#>&801-? & '-0)($'.3($,& *$+?#:& 5)*)-" 
¥�¦�¢��´ :$*)."(, '":$(&901-? :/.1:/-(3 $2/(8')((? <; *+$4($5("; 
¦§¢�¦¢ �.  

Q� -:.)#& 43$.$4$+$5'/#&').1("; +$%/0 ';$#?01 0):$> *$-.&4", ?:/ 
����¤ 43$.$4/=() -.&>%) /(J", 4).&5?, ()+$#($4$ 4$-*$#)+-0') 5 
���Í§��² ()#+ #.? %&#/'("20') / 3:-*.&)0)2/< */#53,("; -*$+&#, #.? 
·�©¦§� -/.1-1:$4$ 4$-*$#)+-0'), /(>3(3+($-43$.$4/=($4$ '"'=3((? 
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�¥¦§±�´ +34/$(/', */#4$0$':" -0+&:0&+ #.? */#53,($4$ *$;$')((? 
Î¥ �«���´ +3=$'"( 0) '/#;$#/' '"+$%("20'), -:"#)((? -0/=("; '$# 0) 
 �Î§. 

��� «²£©³ J/-01 -0)#/7 43$.$4$+$5'/#&').1("; +$%/0: 
1g I34/$().1(/ 43$.$4$-5(/,).1(/ / 43$@/5"=(/ +$%$0". 
hg M$J&:" +$#$'"6 :$+"-("; :$*)."(, ?:/ '":$(&801-? & 0+" -0)#/< – 

��¬�«³�  *$J&:", #30).1(/ *$J&:", *$J&:$'$-$2/(8').1(/ +$%$0". 
¯g M$*3+3#(? +$5'/#:), () -0)#/< ?:$< '-0)($'.8801 *+$,"-.$'3 

���Í§��² +$#$'"6). 
	g Q30).1() +$5'/#:) – 5#/7-(8801 0/.1:" () +$#$'"6); )%$ $:+3,";  

­´ #/.?(:);, *+$,"-.$') 2/((/-01 ?:"; #$'3#3($ *$*3+3#(1$8 
¦��� �¥�£. 

5g Q$+$5'/#:) +$#$'"6 – '":$(&801 ' ,3>); 4/+("=$4$ '/#'3#3((? () 
(3#$-0)0(1$ '"'=3("; =)-0"(); +$#$'"6). 

�g F:-*.&)0)2/7() +$5'/#:), ?:& *$9#(&801 5 *+$'3#3((?, 4/+("=$-
· �¬�©��Í�´ '"+$%$:. 
I$#$'"6) :$+"-("; :$*)."( ,$>&01 %&0" '"'=3(/ J.?;$, %&+/((? 

-'3+#.$'"(, %&#/'("20') 43$.$4$+$5'/#&').1("; J);0, *+$;$#:" J0$.3(1 
/ J&+@/', '/#%"+)((? *+$% 4/+-1:"; *$+/# 0) <; .)%$+)0$+("; #$-./#>3(1, 
'":$()((? 43$@/5"=("; #$-./#>3(1. G)7%/.1J #$-:$().", / 
+$5*$'-8#>3(", 9 '"'=3((? +$#$'"6 :$+"-("; :$*)."( J.?;$, %&+/((? 
-'3+#.$'"(.  

E5!0++3 – 23 *+$23- &0'$+3((? 4/+("="; '"+$%$: *3+3')>($ 
:+&4.$4$ *3+3+/5& J.?;$, +&7(&')((? 4/+-1:"; *$+/# %&+$'", 
/(-0+&,3(0$, (4$.$'(", ="($,), +/#J3 03+,/=(",, 4/#+$3+$5/7(",, 
'"%&;$'", 0) /(J"," -*$-$%),".  

C 03;($.$4/=("; *$5"2/7 %&+/((? *$#/.?801 () %35:3+($'3 (5) ?:$4$ 
+&7(&')((? *$+$#" '/#%&')901-? () '-/7 *.$6"(/ '"%$8) / :$.$(:$'3 
%&+/((? (5 &0'$+3((?, :/.123'$4$ *+$-0$+& #.? '"7,)((? :3+()).  

C2!+ – 23 2"./(#+"=("7 ,$($./0 4/+-1:$< *$+$#", ?:"7 $0+",&801 
5) :$.$(:$'$4$ %&+/((/ / '"7,)801 :3+($*+"7,)=3, )%$ 5) #$*$,$4$8 
*+$,"'($< +/#"(" 5 $%$'’?5:$'$8 @/:-)2/98 4."%"(" '/#%"+)((?. 
!"0?4(&0"7 /5 ()#+ :3+( 9 $-($'(", ,)03+/).$, #.? '"'=3((? 43$.$4/=($< 
%&#$'" +$5+/5& -'3+#.$'"(". 

Q� 03;(/=("; 5)-$%/' %&+/((? ';$#?01:  
® %&+$'"7 ()-$- )%$ :$,*+3-$+ #.? *$#)')((? %&+$'$4$ +$5="(& / 
¬��� 0) %&+".1(/ 0+&%"; 
® %&+$') '"J:) 5 %.$=($8 -"-03,$8 0).37;  
® *$+$#$+&7(&').1("7 /(-0+&,3(0;  
® $%.)#()((? #.? *+"4$0&')((? *+$,"').1($< +/#"(" 0) << 
�Í��§��² '/# J.),& / #34)5)2/<;  
® *+$0"'":"#(3 $%.)#()((? / :$(0+$.1($-'",/+8').1() )*)+)0&+). 
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i¥�� +$5'/#:) :$+"-("; :$*)."( 5#/7-(8901-? J);0(", -*$-$%$,, 
©� /5 *+$%&+3($4$ J);0($4$ -0'$.) *+$'$#?01 */#53,(/ 4/+("=/ '"+$%:" #$ 
·�¥«�� � / %35*$-3+3#(1$ 5) *$:.)#)," :$+"-("; :$*)."(. 

C� 0):$4$ -*$-$%& +$5'/#:" 43$.$4" $0+",&801 #$-"01 '3.":& 
¥ «³¥ ¢©³ :$+"-("; :$*)."(, ?:/ ()#;$#?01 /5 J);0" () -0)#/< *+$;$#:" 
· ��§±��´ 4/+("="; '"+$%$:, 6$ #)9 5,$4& #$-"01 0$=($ '":$()0" 
©§´��«�¬ Í�  '"*+$%&')((? 0) 43$;/,/=(/, ;/,/=(/, @/5"=(/ 0) /(J/ 
��¢« �¶§��² -"+$'"(". 

jb�k – 23 '3+0":).1() (/($#/ *$;".)) 4/+("=) '"+$%:) (=)-0/J3 
·¦²±�¥�©��¬� *3+3+/5&), ?:) *+$7#3() 5 *$'3+;(/ C3,./ #.? *$J&:/' / 
¦��� �¥� :$+"-("; :$*)."(, ) 0):$> #.? /(>3(3+($-43$.$4/=("; 0) 
¬ �¦�¬§�«�¬ Í��´ #$-./#>3(1. O&+@" ' -&=)-(/7 43$.$4$+$5'/#2/ 
��¥�¦�¢©���£©³¢² '-3 +/#J3 / +/#J3. 

I��� ����«³�  J&+@" '":$+"-0$'&801 0):$> #.? '"'=3((? &,$' 
��«²¬���² / ./0$.$4/=($4$ -:.)#& *$+/# */# $-($'$8 5)*+$3:0$')($< 
¢·�¦���, $2/(8')((? -0&*3(? ,$>."'"; &,$' << 5%3+/4)((? 0) &:+/*.3((? 
' #.? '/#%"+)((? 4/+("="; *$+/# #.? )()./5/'.  

Q�¢« ��  J&+@" *$0+/%(/ #.? *+$'3#3((? & ("; 3:-*3+",3(0/' 5) 
�¸ �£����²± (3-&=$< / @/.10+&').1($< 5#)0($-0/ 4/+-1:"; *$+/#.  

lmno b�6�p�f"� :5!8% – *$0+/%(/ #.? 5#/7-(3((? '3(0".?2/< J);0, 
����� �«���, 0+)(-*$+0&')((? ,)03+/)./', -*&-:)((? / */#/7,)((? .8#37 
©� /(J3. G34."%$:/ J&+@" :+&4.$4$ *3+3+/5& ()5"')801-? #&#:),". 

X�¥�«� #.? '"'=3((? +$#$'"6 :$+"-("; :$*)."( *+$'$#?01 
Î©�«³� .   

j6� c"q –– 23 */#53,() 4/+("=) '"+$%:), 6$ *+$7#3() () 
± ¢¸§��¢©  5 -:.)#(", +3.19@$, 4$+"5$(0).1($ )%$ 5 (35()=(", ();".$, / 
±�¤ '";/# () *$'3+;(8. [$+,& / '3."="(& *$*3+3=($4$ *3+3+/5& <<, ) 
©�¥�¶ 0"* :+/*.3((? J0$.1(/ '"%"+)801  5).3>($ '/# 4/+("=$43$.$4/=("; 
  4/+("=$03;(/=("; &,$'. ! 43$.$4$+$5'/#2/ =)-0$ '":$+"-0$'&801 :)()'".  

r�"��� – 23 43$.$4$+$5'/#&').1() '/#:+"0) '"+$%:), ?:) ,)9  
·�¦ ��²�� 5 #$'>"($8 (3'3.":/ *$*3+3=(/ +$5,/+". ! 43$.$4/< :)()'" 
·¦����Í§�  #.? +$5J&:&')((? '";$#/' 4/+-1:"; *$+/#, '/#%"+)((? *+$%, 
���¦���² / '/#'3#3((? *$'3+;(3'"; '$#. A)()'" =)-0/J3 '-1$4$ ,)801 
¨�¦±� 0+)*32/< 5 +$5J"+3((?, () *$'3+;(/ 53,./. ^; %&#&801 5) 
��·�±�¬�£ :)()'$:$*)=/', 3:-:)')0$+/', %&.1#$53+/', ) ' ,3+5."; R+&(0); 
� '":$+"-0)((?, '"%&;/':". 

C��Í�  '/#,/(($-0/ ,)9 03;($.$4/? +$5'/#:" +$#$'"6 ()@0" / 4)5&. 
���� *3+3#%)=)9 %&+/((? +$5'/#&').1("; -'3+#.$'"(, ?:/ +$5,/6&801 5) 
��¦���£ -"-03,$8. 

���­ 03;($.$4/=(/ $-$%."'$-0/ ,)9 +$5'/#:) */#53,("; '$#. D&0 
��� «²£©³ 0+" 30)*" +$5'/#:": *$*3+3#(?, #30).1() / 3:-*.&)0)2/7().  

��©©¤�� '/#+/5(?901-? ,$+-1:) +$5'/#:) +$#$'"6 :$+"-("; :$*)."(. 
s��ncm� !"/$0#)' – 23 :$,*.3:- 43$.$4/=("; +$%/0 5 '"'=3((?, 43$.$4$-
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§¥���± Í��¬� $2/(8')((? / */#4$0$':" #$ *+$,"-.$'$4$ $-'$9((? 
± �§¦�«³��­ -"+$'"(" ' ):')0$+/?; ,$+/' 0) $:3)(/'. C) +$50)J&')((?, 
±�¦¢³¥  +$#$'"6) #/.?01-? ():  

® +$#$'"6) *+"%3+3>("; 5$(;  
® +$#$'"6) %."51:$4$ / #).3:$4$ J3.1@&;  
® +$#$'"6) 4."%$:$'$#("; ,$+-1:"; / $:3)(/=("; &*)#"(. 
� -!%42!2I+%, /"+', +$5'/#&801 +$#$'"6), *3+-*3:0"'(/ *$:.)#" 

²¥�´ '";$#?01 5 -&J/ */# ,$+-1:3 #($. I$5'/#:& 5#/7-(8801 J.?;$, 
·¦�´��¥� :&6/' *$;"."; -'3+#.$'"(, $+/9(0$')("; & %/: ,$+?. M$;"./ 
¢�§¦�«����� ,$>&01 0):$> %&+"0" 5 J0&=($ ()-"*)("; $-0+$'/' / #),%. 
�¦�´��¥� +$5'/#&').1($-3:-*.&)0)2/7("; -'3+#.$'"( */# ,$+-1:", #($, 
±�£©³ 5#/7-(8')0" 5 #$0+",)((?, -*32/).1("; 5);$#/' %35*3:". 

.383.3 tF<AP?=F_[[J @<=^<u[=?=@Jv[J wA=x<y_ 

z�`�� ���""� <2"62,+"."<03 $;$*.89 -"-03,& 03;($.$4/7 /5 
����������² 4)5$*$#/%(";, +/#:"; / ()*/'+/#:"; (4)5, :$(#3(-)0, ()@0), 
����, %/0&,/($5(/ *$+$#"), ) 0):$> 0'3+#"; :$+"-("; :$*)."(,  

��§¦�«������ 4/+("=) 03;($.$4/? '"+/J&9 5)'#)((? +)2/$().1($4$ 
�·«��� () ,)-"'" 4/+-1:"; *$+/# 5 ,30$8 ()7%/.1J *$'($4$ '".&=3((? 
¥�¦�¢��­ :$*)."(" / () *+"'"%/7(& 5$(& #.? */#'"63((? *+$#&:0"'($-0/ 
���������´ )%$ *+"7,).1($-0/ ()*/+("; -'3+#.$'"(, */#/7,)((? 
¥�¦�¢��´ :$*)."( 5 ()#+ () *$'3+;(8.  

��§¦�«������ 03;($.$4/8 '"#$%&')((? *$=)." 5)-0$-$'&')0" 63 ' 
{|| -0. #.? '"#$%&')((? -$.?("; +$5-$./' 5/ -'3+#.$'"(, */5(/J3 2/ ,30$#" 
��«� '":$+"-0)(/ #.? '"#$%&')((? )+035/)(-1:"; '$#, 5/ -3+3#"(" XIX -0. 
} #.? '"#$%&')((? ()@0" / 4)5&, ) 5 40 +$:/' XX -0. – #.? '"#$%&')((? 
©�§¦��´ :$+"-("; :$*)."(. 

Q.? '".&=3((? *"0($< '$#" 5 */#53,("; *$:.)#/' ()7%/.1J 
*$J"+3(", -*$-$%$,, ?:"7 #$ 0$4$ > ;)+):03+"5&901-? ()7:+)6"," 
-)(/0)+("," &,$'),", 9 -'3+#.$'"(("7 -*$-/%. Q.? 21$4$ %&+?01 -'3+#.$-
'"(" #$ 4."%"(" 1 000 , / %/.1J3 #/),30+$, '/# 100 #$ 600 ,,, ) *$0/, 5 
2"; -'3+#.$'"( '$#& '":)=&801 5)4."%.3("," ()-$-),". C/ -'3+#.$'"(, 
4."%"() ?:"; (3 *3+3'"6&9 10 ,, '$#& ,$>() '/#:)=&')0" *$'3+;(3'"," 
()-$-),". D):", >3 -*$-$%$, '/#:)=&801 ,/(3+).1(/, 03+,).1(/, 
%).1(3$.$4/=(/ '$#" 0) +$5-$.". 
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C��Í�� -:.)#(/J$8 9 +$5+$%:" 
��¨©���´ 0) 4)5$'"; +$#$'"6. M/# =)- 
����������² ()@0" =)-0$ '":$+"-0$'&801 
§¦« ¨©��§ */#(/,)((?, 0$%0$ */#(/,)((? 
¦ ���� )%$ 4/#+$-&,/J/ 5) #$*$,$4$8 
¢©�¢�§��¬� *$'/0+? (4)5&) -*32/).1(", 
· � ¡±�Í§±-3+./@0$,, ?:"7 *+)289 () $-($'/ 
©§�¦ ­ -*$.&=3("; *$-&#"(.  

�´§±� 3+./@0& 5$%+)>3($ () +"-. 2.1. 
� 4)5./@0/ )%$ 3+./@0/, -0"-(3("7 4)5 )%$ 
·�� ©¦² '/# :$,*+3-$+) *$#)901-?  
©¦���·¦�����± 3, 5,/J&901-? 5 +/#"($8, 
�©��¦££Í� 4)5$+/#"((& )%$ '$#$*$'/0+?(& 
§±�«³¢ £, 6$ */#(/,)901-? 0+&%$8 2. 
C± Î�����² 4)5& 5 +/#"($8 '/#%&')901-? ' 
��Î±�¥� 4, 6$ 5'9#(&9 0+&%". G) *$'3+;(/ 
�§±«  4)5$*$#/%(& @)5& 3,&.1-/< '/# +/#"(" 
� ��¥¦§±«£¤ -3*)+)0$+ 1.  

Q ² 4)5./@0) 5)-($')() () 
�¦ �����¶�����  -0$'%&+) 4)5$+/#"(($< 
§±�«³¢ ­ -0$'*$, :+)*."(($< +/#"(" () 
�¢���  5):$(& -*$.&=3("; -&#"(. V#() 5 ("; 
' -'3+#.$'"() )%$ +353+'&)+, ) /(J) – 
©¦���, & ?:/7 *3+3%&')9 4)5$+/#"(() -&,/J. 
~¦« ¨© / 4)5./@0 ,$>&01 %&0" 
¥�±·¦§¢�¦��±� 0) %35:$,*+3-$+(",". 

Q$-"01 *+$4+3-"'(", 9 -*$-/% +$5+$%:" ()@0$'"; +$#$'"6, 5) 
?:$4$ */#0+",)((? )%$ '/#($'.3((? %).)(-& *.)-0$'$< 3(3+4/< 
5#/7-(8901-? 5):)=&')((?, '$#" ' ()*/+(/ -'3+#.$'"(", ?:/ +$5,/63(/ 5) 
5$'(/J(/, :$(0&+$, ()@0$4)5$($-($-0/ (*$ *3+",30+& *$:.)#&). 
G)7%/.1J 3@3:0"'(", '":$+"-0)((? 21$4$ -*$-$%& 9 () (3'3.":"; +$#$-
'"6);, *.)-0" ?:"; -:.)#3(/ $#($+/#("," *$+$#)," 5 #$%+$8 *+$(":-
(/-08, (3 &-:.)#(3(/ *$+&J3((?," 0) ',/6&801 ,).$'’?5:& ()@0&. 

C :/(2? 50-; / *$=)0:& 60-; +$:/' *$=)." /(03(-"'($ +$5'"')0" 
±§©��� 03*.$'$4$ '*."'& () ()@0$'"7 *.)-0, ?:/ */#'"6&801 7$4$ 
��¨©�� ���Í�. P/ ,30$#" '":$+"-0$'&801-? () +$#$'"6); 5 */#'"63($8 
�’?5:/-08 ()@0", ) 0):$> 5 */#'"63(", ',/-0$, & (/7 *)+)@/(&. Q.? 
· ����§��² 03,*3+)0&+" ()@0$'"; *.)-0/' 5)*+$*$($')(3 5):)=&')((? ' 
·«�¢© +/5("; 03*.$($-/<': 4)+?=$< '$#", *.$6"((3 / 2":./=(3 ()4(/0)((? 
·�¦�. 

� �� Î§ %&.$ +$5+$%.3($ 03;($.$4/8 '(&0+/J(1$-*.)-0$'$4$ 
¬�¦ ��² ?: -&;$4$, 0): / '$.$4$4$. 

I�¢. 2.1. H;3,) 3+./@0): 
� � *2-'!'6"!; 2 – 6!54' #.3 
���������� 2(5.9*0A; 3 – 6!54' 

��� -"#'$'++3 0 -"$06!3;   
� � 4':('); K – $%*"6' 

����������  $"#"-"$06!3+"A 
������; h – <.%4%+' /'+5!2++3 

�����. 
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�"b6���"c�o �n6��` <"!0++3 – 23 -*$-/% +$5+$%:" ()@0$'"; 
¦������, ?:"7 %)5&901-? () 3:5$03+,/=("; $:"-(8').1("; +3):2/?; 
��¬«§���� �, 4$.$'(", ="($, *.)-0$'$< ()@0" 5 $:"-(8')=),", ?:/ 
��¥�Í�£©³ & ()@0$'"7 *.)-0. X(:$." ' 5$(& 43(3+)2/< 03*.) *$#)801-? 
��¬«§����§��¡ 4)5 / '$#). H&01 '(&0+/J(1$*.)-0$'$4$ 4$+/((? *$.?4)9 ' 
¢©��¦§��  ' *.)-0/ 5$(" 3:5$03+,/=("; +3):2/7, ?:/ *3+3,/6&801-? 
·«�¢©�±, 6$ #)9 5,$4& ' *+$23-/ -*).8')((? =)-0"(" ()@0$'$4$ *.)-0) 
·�«§¬Î�©� / 5%/.1J"0" '".&=3((? $-0)((1$< << =)-0"(". 

C 50-; +$:/' /(03(-"'($ +$5'"')801-? 03;($.$4/< +)2/$().1($< 
¦��¦��¥� 4)5$'"; +$#$'"6. V-$%."'$ (3$%;/#($ 5)5()="0" +$5+$%:& 
©§´��«�¬ ­ 3:-*.&)0)2/< 4)5$'"; -'3+#.$'"( 5 '3.":", ',/-0$, )4+3-"'("; 
¥�±·��§�© � & 4)5/. M/# =)- +$5+$%:" +$#$'"6 4)5& 5 '"-$:"," 
¥�«§¥©�¦��±� '.)-0"'$-0?," '":$+"-0$'&801-? -'3+#.$'"(" 5/ 
�� «³Î§��± #/),30+$,. Q$'3#3() ,$>."'/-01 +$5+$%:" 4)5$4/#+)0("; 
·�¥«�� � 5) #$*$,$4$8 -'3+#.$'"(($< 43$03;($.$4/<.  

i¥ ,30$#" '*."'& () ()@0$-%)5$:$(#3(-)0("7 *$:.)# 
��·¦�·�������: +34&.8')((? '/#%"+)((? ()@0" / 4)5& (3+&;$,/-08 ,3>/ <; 
·�� «�; ()4(/0)((? '$#" ' 5$(" +$5*$#/.& ()@0" / 4)5&; 5'$+$0(3 
��¬� ©���² '"#$%&0$4$ 4)5& */-.? '".&=3((? 7$4$ 5 :$(#3(-)0& 0) /(J/. 
�·¦����¶�£©³¢² #$-./#>3((? /5 -0'$+3((? ,30$#/' '".&=3((? 
¥���§�¢�©�, ?:"7 '"*)' & *.)-0/, 5) #$*$,$4$8 '&4.3'$#(3'"; / 
�§��¬«§����§��´ +$5="((":/'. 

� �·¦�¸³����  0):$> 03;($.$4/< 5/ -'3+#.$'"(($4$ '".&=3((? 
¥�¦�¢��´ :$*)."( */-.? <; *3+3'3#3((? ' +&;$,"7 -0)( */# '*."'$, 
± ¥¦��¦¬�� �± �.  

Q�¢�©³ ')4$,/ +35&.10)0" $0+",)($ /5 -0#/2(+"A <'/%80)'@0A $5<0..3, 
²¥� ?'.?9 -$%$8 -*$-/% +$5+$%:" +$#$'"6 :$+"-("; :$*)."( ('&4/..?, 
¢«��¸ � 0) /(J";, ?:/ ',/J&801 4$+8=/ :$,*$(3(0"), 6$ %)5&901-? () 
¨ ��¥�-;/,/=("; *3+30'$+3((?; <; & 4)5$*$#/%("7 )%$  +/#:"7 *+$#&:0 5) 
��·�±�¬�£ *$'/0+?, '$#?($< *)+", :"-(8 )%$ <; -&,/J37 5) '"-$:$< 
©§±·§¦�©�¦�.  

V¢�����± *+$#&:0$, */#53,($< 4)5"@/:)2/< '&4/..? 9 4$+8="7 4)5, 
¢«��¸ � / %/0&,/' – 4$+8="7 4)5 / +/#:3 *)."'$, -,$.", ,)-0".), @3($." 0) 
 �Î  *+$#&:0", -/+:" – -/+="-0"7 )(4/#+"0, +/#:) / *)+$*$#/%() -/+:). 

Y +/5(/ 03;($.$4/< */#53,($< 4)5"@/:)2/< – -'3+#.$'"((), J);0() / 
¥�±� ������. C ("; -'3+#.$'"(() *$-/#)9 *+$'/#(3 ,/-23. 

� $-$%."'"7 +$5+?# -'3+#.$'"(($< 43$03;($.$4/< (3$%;/#($ 
·�¢©���©� */#53,(3 $%.5<"$5$'++3 )"!%*+"A )"-'.%+%. P3 -*$-/% +$5+$%:" 
¦����´ +$#$'"6 '"%/+:$'", *3+3'3#3((?, :$+"-($4$ :$,*$(3(0& ' +/#:& 
¨��� ' ()#+); 5 *$#).1J$8 *3+3+$%:$8 ,30).$',/-("; +$5="(/'. C) 
��·�±�¬�£ 0):$< 03;($.$4/< & -'/0/ '"#$%&')801 5()=(& =)-0"(& &+)(& / 
± � . M/#53,(3 '".&4$'&')((? #)9 5,$4& *$'(/J3 '":$+"-0$'&')0" ()#+) 
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�� +);&($: 5).&=3((? & '"+$%("20'$ %/#("; +&#, '"#$%&')((? / *3+3+$%:) 
²¥�´ 0+)#"2/7("," -*$-$%)," (3 +3(0)%3.1().  

�¢§ J"+J3 '*+$')#>&801 & -'3+#.$'"((& 03;($.$4/8 */#53,(3 
¦��Í��§��² :$+"-("; :$*)."(. P37 -*$-/% '"#$%&')((? *$.?4)9 ' 
¦��Í��§��  ' ()#+); *+"+$#("; ,/(3+).1("; -$.37 (-/.1 :&;$((), :)./7(), 
� Î�¨ ©) =3+35 -'3+#.$'"(" J.?;$, *3+3'3#3((? & '$#("7 +$5="( $#($4$ 
��� #3:/.1:$; :$,*$(3(0/'. M$+?# 5 '"#$%&')((?,, & +)5/ */#53,($4$ 
¦��Í��§��², 5#/7-(8901-? 5%)4)=3((?, $="63((? (:&;$(() -/.1) / 
��� ¦¥��§ '".&=3((? (:)./7() -/.1). V-$%."'$-0/ */#53,($4$ +$5="(3((? 
Í§¦§� -'3+#.$'"(" $%&,$'.3(/ @/5":$-;/,/=($8 *+"+$#$8 / +$5="((/-08 
¢�«§¡, 4/#+)'./:$8 / 4/#+$#"(),/:$8 2"+:&.?2/7("; *$0$:/', ?:/ 
����¥�£©³ */# =)- -0'$+3((? & -$.?($,& ,)-"'/ */#53,("; :),3+ '3.":"; 
¦��± ¦ �.  

��o ��m� -0#/2(+' – 23 -'3+#.$'"(("7 ,30$# '"#$%&')((? :$+"-($< 
¥�·�«��� *3+3'3#3((?, << ' +/#:"7 -0)( () ,/-2/ ��«²¬���² 03*.$($-/9,. 

D3;($.$4/=() -;3,) '"*.)':" */#53,($< ':.8=)9:  
!" &-0)($':" #.? *+"4$0&')((? 03*.$($-/? '$#" 5 03,*3+)0&+$8  
165°H / %/.1J3 (:$03.1(? 5 ;/,/=(", '$#$$="63((?,);  
!" *$'3+;(3'/ :$,&(/:)2/< (,)4/-0+).1(/ / :&6$'/ 0+&%$*+$'$#");  
!" '"#$%&'(/ -'3+#.$'"(".  
V%.)#(&801 -'3+#.$'"(" :$.$()," :$(23(0+"=($ +$5,/63("; 0+&% 

#.? *$#)=/ 03*.$($-/?, -0"-(&0$4$ *$'/0+? / */#(/,)((? +$5*.)'.3($< 
:$+"-($< :$*)."(" () *$'3+;(8. G):)=)("7 ' -'3+#.$'"(& 03*.$($-/7 
=3+35 *3+@$+)2/8 & (">(/7 =)-0"(/ 0+&%" ()#;$#"01 & *.)-0 /, 
*$J"+88="-1 :)'3+()," / *$+),", +$5*.)'.?9 :$+"-(& :$*)."(&, ?:) 
-0/:)9 & '"%/7 -'3+#.$'"(" / '/#:)=&901-? 3+./@0$,. 

O�¦�¥� '":$+"-0$'&801 / -'3+#.$'"((3 4/#+$'"#$%&')((?, ?:3 
²�«²¤ -$%$8 -*$-/% */#53,($< 4/#+)'./=($< +$5+$%:" +$#$'"6 0'3+#"; 
¥�¦�¢��´ :$*)."(. M+" 21$,& :$+"-() :$*)."() *3+3'$#"01-? () ,/-2/ 
��«²¬���² ' 4/#+$-&,/J. U 5'’?5:& 5 '/#-&0(/-08 ' $="-($,& '"%$< .8#37 / 
¢¥«����­ 03;(/:" +$5,"' $="-("; :),3+ -'3+#.$'"(($4$ 4/#+$-
����������² '3#301-? %35*3+3+'($ )> #$ *)#/((? *$:+/'./, 6$ 5 
�¦�´�����²± (3'3.":$4$ =)-& '":$+"-0)((? #)9 5,$4& '/#*+)21$'&')0" 
¦������� 5 (3-0/7:"," ',/-("," *$+$#),", +$5+$%:) ?:"; 0+)#"2/7(", 
· ��§±��± -*$-$%$, (3 3@3:0"'(). 

��§¦�«������ 43$03;($.$4/? -1$4$#(/ 9 #$-"01 *$J"+3($8 / ,)9 
�§«�¥� *3+-*3:0"'&. 

.38383 �JP�A_^J @JA[_vJ A=\=^_

� �¥¦�©  4/+("=/ +$%$0" – 23 -&:&*(/-01 +$%/0, ?:/ *+$'$#?01 /5 
�§±��­ *$'3+;(/ 5 ,30$8 '"#$%&')((? +/5($,)(/0("; 4/+-1:"; *$+/# / 
¢©��¦§��² +/5("; '"<,$: 0) :$0.$')(/'. 
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G)7%/.1J/ ,)-J0)%" '/#:+"0"; 4/+("="; +$%/0 *$'’?5)(/ 5 
'"#$%&')((?, :$+"-("; :$*)."(. Q$ 0$4$ > '-/ $-($'(/ '"#" / *+$23-" /5 
'".&=3((? :$+"-($< :$*)."(" 5 ()#+ 5#/7-(8801 & '/#:+"0"; 4/+("="; 
'"+$%:);. 

���� '/#:+"0"; 4/+("="; +$5+$%$: :.)-"@/:&801 5) *$.$>3((?, 
·�¥«��� '/#($-($ *$'3+;(/ ()-0&*(", ="($,: 

1g ;"/!"4)% -"$2!,+2$"<" 6%-5. Q$ ("; '/#($-?01 %/.1J/-01 
¦��¦���¥ 0$+@&, +$5-"*"6, *+"+$#("; %&#/'3.1("; 4/+-1:"; *$+/#, 5()=() 
Í�¢©��� '&4/.1("; 0) (35()=() =)-0"() +&#("; +$5+$%$: *+" 
¬�¦����©�«³��´ / *$.$4"; *$:.)#);. Q$ 0$4$ > :)+’9+" *3+3')>($ 
�§¬«���¥  (#$ 40-60 ,) / ,)801 '/#($-($ *$-0/7(& 4."%"(&. I$5:+"'(/ 
·�¦��� / :$+"-(/ :$*)."(" +/5($,)(/0(/, =)-0/J3 ,’?:/ / ()*/'-:3.1(/. 

hg ;"/!"4)% <.%4%++"<" 6%-5. Q$ ("; ().3>"01 %/.1J) =)-0"() 
¦����´ / =)-0:$'$ '&4/.1("; +$5+$%$: & +)5/ *$;".$4$ / :+&0$4$ *)#/((? 
·�¥«�� �. U 0):$,& '"*)#:& :)+’9+" *$-0&*$'$ 5)4."%.8801-?: :/(23') 
¬«����� <; ,$>3 -?4)0" 800 ,. U 0):"; :)+’9+); +$5+$%.8801 '-/ 0"*" 
·�¦ �. 

¯g ;"/!"4)% +'<0!+"<" 6%-5. Q$ ("; '/#($-?01 ' $-($'($,& '/#:+"0/ 
¦��¦��¥� +/5("; +&#, 4/+("=$-;/,/=($< -"+$'"(", %&#/'3.1("; 4/+("="; 
·�¦ � / +/#J3 '&4/..?. M$:.)#" +$5,/63(/ 5()=($ '"63 *3+3')>)8=$4$ 
¦ ��² *$'3+;(/. Z"-.$ +$%$="; &-0&*/' / +$5,/+" :)+’9+/' ' *.)(/ 
¦ ���±�� ©� . A$+"-(/ :$*)."(" 0) +$5:+"'(/ *$+$#" ' $-($'($,& -:3.1(/. 

	g ;"/!"4)% +'<0!+"-<.%4%++"<" $%#5. Q$ ("; '/#($-?01 '/#:+"0/ 
¦��¦��¥� +/5("; +&#, 4/+("=$-;/,/=($< -"+$'"(", %&#/'3.1("; 4/+-1:"; 
·�¦ � / '&4/.1(/ +$5+$%:" 5) -:.)#($4$ +3.19@& / *$'3+;(/ :)+’9+($4$ 
·�«². A$+"-(/ :$*)."(" / +$5:+"'(/ *$+$#" -:3.1(/ )%$ ()*/'-:3.1(/, 
 �¥�«� +/5($+/#(/. 

5g ;"/!"4)% -0#$"#+"<" 6%-5. M$:.)#" +$5,/63(/ */# '$#$8. 
��¥¦���  *$+$#", ?: *+)'".$, ,)801 '/#($-($ (3'3.":& *$0&>(/-01. Q$ 
¸³�¬� '"#& '/#($-?01 +$5+$%:" ' 5)*.)'); +/=$: 0) 5 #() $53+ 0) ,$+/'. 
��¦��� ,'?:/, 6/.1(/, ()*/'-:3.1(/ )%$ +/5($+/#(/. 

ª�¶��¡ 5 ':)5)("; 0"*/' '/#:+"0"; +$5+$%$: '/#+/5(?901-? ,/> 
¢���£ */#4$0$':$8 +$#$'"6) #$ 3:-*.&)0)2/<, *$+?#:$, 7$4$ +$5+$%:", 
¦��¥¦�©©²± +$%$="; 4$+"5$(0/', +$5,/63((?, '/#')./' /, '/#*$'/#($, 
´�¦�¥©§¦�± :$,*.3:-($< ,3;)(/5)2/< 4/+("="; +$%/0.

����«§��² '3.":"; ,)- *$:+"'("; / +$5:+"'("; *$+/# 9 
´�¦�¥©§¦��£ $-$%."'/-08 '/#:+"0"; +$5+$%$: '&4/.1("; / +&#("; 
¦������, :$." +/=(/ $%-?4" *$+/#, ?:/ *3+3,/6&801-?, ,$>&01 & #3:/.1:) 
¦�� � *3+3'"6&')0" $%-?4" :$+"-("; :$*)."(, ?:/ '"#$%&')801-?. 

Q«² 0$4$, 6$% 5,3(J"0" '"0+)0" () *3+3,/63((? *$+/#, ?:/ 
·�¥¦���£©³ / ',/6&801 *$:.)#, */# =)- +$5+$%:" 4$+"5$(0).1("; 0) 
·�«�¬�´ *$:.)#/' (),)4)801-? *3+3,/6&')0" +$5:+"'(/ *$+$#"  
��¡¥�¦�©Î�£ '/#-0)((8 ' +)(/J3 -0'$+3("7 '/#*+)21$')("7 *+$-0/+. U 
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¦��  *$;".$4$ 0) :+&0$4$ *)#/((? *$:.)#& ' %/.1J$-0/ '"*)#:/' '/#-&0(? 
±�¶«�� ¢©³ +$5,/63((? +$5:+"'("; *$+/# & '/#*+)21$')($,& *+$-0$+/ – 
­´ '"'$5?01 5) ,3>/ :)+’9+&. 

µ�¢�·� *&-0"; *$+/# 0) (3:$(#"2/7("; :$+"-("; :$*)."(, ?:/ 
��«�Í�£©³ / '"#).?801 */# =)- '/#:+"0$< +$5+$%:" +$#$'"6, ()5"')801 
� ���«�±�.  

����� �, ?:/ +$5,/63(/ & '/#*+)21$')($,& *+$-0$+/ :)+’9+&, 
������£©³ '(&0+/J(/,", ) *$5) :$(0&+)," :)+’9+& – 5$'(/J(/,". 

C� (3-0/7:"; *$+/# -:$-" '"+$%$: '"*$.$>&801, 6$ 5%/.1J&9 $%-?4 
¦�� © / '"0+)0 () (";. C) '3.":$< *$0&>($-0/ (3-0/7:"; *$:+"'("; *$+/# 
� �¥¦�©� +$5+$%:& +$#$'"6 ,$>3 '"?'"0"-? -:.)#(/J$8 / #$+$>=$8 5) 
· ��§±��. 

~¥�«�¬ Í�� %35*3:) '":$()((? '/#:+"0"; 4/+("="; +$%/0 #$-?4)901-? 
�� ¡¢�§��²± 5);$#/' /5 '/#'3#3((? *$'3+;(3'"; 0) */#53,("; '$#, 
¢� ¬���´�¢©�, &:+/*.3((? / '"*$.$>&')((? &:$-& &-0&*/', -;".1("; #$ 
¢·������² / $%').3((?, 0) /(J3. G) :)+’9+); (3+/#:$ '"(":)9 5)*".3(/-01 / 
��¬������ ¢©³ *$'/0+? =3+35 %&+/((? -'3+#.$'"(, %)4)0$+)5$'/ *3+3:"#" 
¬ ¦��Í�­ ,)-" 3:-:)')0$+),", ,/-23'/ *$>3>/ (*/# =)- +$5+$%:" '&4/..?), 
����´��  +$%$0", +$%$0" )'0$0+)(-*$+0& 0) 5 /(J"; *+"="(. U 0):"; 
��·��¥�´ *$0+/%(3 *+$'/0+8')((? +$%$="; ,/-21 / '":$()((? 5);$#/' /5 
��¦�©³�� 5 *".$, 0) *$>3>),". 

I������§ )%$ =)-0"(& 7$4$, 6$ +$5+$%.8901-? $#(", :)+’9+$,, 
������£©³ :)+’9+(", *$.3,.  

���������� ()*’+*,%$% -%./ #% *%0*%1(2. Q.? ($+,).1($4$ '3#3((? 
¬ ¦��Í�´ +$%/0, 5)%35*3=3((? ,$>."'$-0/ +$5,/63((? 03;(/=("; / 
¬�¢·���¦¢³¥�´ -*$+&#, '/#')./' / 0+)(-*$+0("; :$,&(/:)2/7 '-/ *+"+$#(/ 
·§¦§·��� 0) J0&=(/ -*$+&#" ' ,3>); :)+’9+($4$ *$.? 0) ' 5$(/ 
©¦��¢·�¦©��¬� #$-0&*& #$ (1$4$ '"#).?801 )%$ *3+3($-?01.  

Q� -!%!"#+%, -2!2-"+ ().3>)01 ./-, =)4)+(":, +/=:", $53+), %$.$0), 
¢©¦�±¥� (() +/'("(("; +$#$'"6);) 0$6$.  

Q� :651+%, *-"!5# '/#($-?01 )'0$,$%/.1(/ 0) 5)./5("=(/ #$+$4", ?:/ 
·¦�´��²©³ & ,3>); 03;(/=("; 4+)("21 :)+’9+&, ) 0):$> +/5(/ *+$,"-.$'/ / 
·���©��  -*$+&#". 

���� %$./0, $53+, -0)':/', -0+&,:/' / +/=$: 5+)5& '/#'$#?01 5) ,3>/ 
¬ ¦��Í�¬� '/#'3#3((?. Q.? '/#'3#3((? +/=$: -*$+&#>&801 '/#'/#("7 :)(). 
�� :$(0&+$, 4/+("=$4$ '/#'$#&, ) #.? -*&-:)((? '$#" 5 /(J"; '$#("; 
��’9:0/' %&#&801 :)()." 5 -0$:$, & %/: 5(">3("; #/.?($: +3.19@&.  

��¢©§±� $-&J3((? +$#$'"6) ,)9 5)%35*3=&')0" ($+,).1(/ &,$'" 
�§�§��² 4/+("=$-:)*/0).1("; 0) 3:-*.&)0)2/7("; +$%/0 ' :)+’9+/. C);$#" 
���� $-&J3((? *3+3#%)=)801 $4$+$#>3((? :)+’9+& '/# *$'3+;(3'"; / 
· ��§±��´ '$# J.?;$, *+$'3#3((? -*32/).1("; '"+$%$: 0) $+4)(/5)2/< 
����� �«���. 
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�·�¢ � $-&J3((? :)+’9+& '"%"+)801  5).3>($ '/# '$#($-@/5"=("; 
�«�¢©���¢©§¡ 4/+-1:"; *$+/#, :/.1:$-0/ +$5,/63((?, *$0&>($-0/ / 
����¦²¢��¢©  '$#$($-("; 4$+"5$(0/'. I$5+/5(?801 *$'3+;(3'"7, */#53,-
��¡ / :$,%/($')("7 -*$-/% $-&J3((?.

����, ?:) '/#:)=&901-? 5 :)+’9+&, *$'"(() -:"#)0"-? ' ()7%.">="7 
����© ¥ )%$ '$#$5%/+(": / (3 *$'"(() 5($'& *+$(":)0" ' :)+’9+ =3+35 
©¦ ����, *+$')." )%$ '$#$*+$(":(/ *$+$#". G3 *$'"((3 '/#%&')0"-1 
����«�Í�����² 03+"0$+/<, ?:) *+",":)9 #$ :)+’9+&. M3+3#%)=)801 0):$> 
��´��� 6$#$ 5%3+3>3((? +3-&+-/' */#53,("; '$#, ?:/ '":.8=)801 
���¦���§��² 0) ,/(3+)./5)2/8 #>3+3. '$#$5)%35*3=3((? / '$#$7,"6 5$( 
� �·�Í��¥�.

�¦�©²¬�± +$5+$%:" +$#$'"6) -"-03,) $-&J3((? :)+’9+& 
�± �£¤©³¢², -0'$+8801-? ($'/ :$(0&+" '$#$5(">&').1("; -'3+#.$'"(, 
· ��§±�  '"+$%:", '$#$5%/+(":" 0$6$.

� */#4$0$':& *$'3+;(/ ';$#?01 0):$> '"#).3((? 0) -:.)#&')((? #.? 
��¢©�·��¬� '":$+"-0)((? R+&(0$'$4$ J)+&, '"+/'(8')((? *$'3+;(/, 
¢·�¦��¶§��² -*32/).1("; *.$6)#$: #.? ,$(0)>& 4/+("=$4$ $%.)#()((?, 
¢·�¦��, )'0$,$%/.1("; / 5)./5("=("; #$+/4 #$ :)+’9+& 0) '/#')./'. 

~¥¢·«��©�¸ ¡�  4/+("=/ +$%$0" #/.?01 ():  
® !"/)!%$+0 !"4"6% – '"7,)((? / *3+3,/63((? & '/#')." *&-0"; 
·�¦ � 0) (3 :$(#3(2/7("; :$+"-("; :$*)."( 5 -0'$+3((?, 
· �¬�©��«§��´ #$ +$5+$%:" / +$5:+"0"; 5)*)-/' :$+"-($< :$*)."(";  
® $%#"45$+0 !"4"6% – '"7,)((? 0) #$-0)'.?((? '"#$%&0$< :$+"-($< 
¥�·�«��� () -:.)#" )%$ #$ -*$>"')=). 
Q� -:.)#& 3:-*.&)0)2/7("; 4/+("="; +$%/0 ';$#?01 0):$> +$%$0" /5 

��Í��§��² +$5:+"0"; 5)*)-/' :$+"-($< :$*)."(", -*$+&#>3((? 
©¦��¢·�¦©��´ :$,&(/:)2/7, *+$'3#3((? =3+4$'"; #/.1("21 +$5+/5("; 
©¦��Î§¡ () +$5:+"0"; &-0&*); #.? 5%/.1J3((? #$'>"(" @+$(0& 
���������´ / +$5:+"'("; +$%/0 0) +$%$0" /5 +$5'"0:& '/#').1($4$ 
¬�¢·���¦¢©�� :)+’9+&. 

�`$"� �a�q !"/!"4)% !"#"$%& – 23 -&:&*(/-01 -*$-$%/' 0) ,30$#/' 
±§´�� ������¬� 5#/7-(3((? '5)9,$5'’?5)("; *+$23-/' 4/+("="; +$%/0, 
�¢������ () @&(#),3(0).1("; 5()((?; 5):$($,/+($-037 +$5+$%:" / 
±�¶«���¢©§¡ 03;(/=("; 5)-$%/'. B35*$-3+3#(1$ 4/+("=/ +$%$0" *$.?4)801 
� '"7,)((/, *3+3,/63((/ 0) -:.)#&')((/ :$+"-("; :$*)."(, -&*&0(/; / 
¦��¥¦����´ *$+/#.  

� �·�� ��� '3-1 :$,*.3:- 4/+("="; +$%/0 ,$>() +$5#/."0" () 
��’?5)(/ ,/> -$%$8 $-($'(/ '"+$%("=/ 03;($.$4/=(/ *+$23-":  

® */#4$0$':& *$+/# #$ '"7,)((?, '"7,).1($-()')(0)>&').1(/ 
¦���©�; *3+3,/63((? (0+)(-*$+0&')((?) 4/+("=$< ,)-";  
® -:.)#&')((? ('/#').$&0'$+3((?) -&*&0(/; / *&-0"; *$+/#;  
® +$5')(0)>3((? )%$ -:.)#&')((? :$+"-("; :$*)."(.  
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i¥�� () */#*+"9,-0'/ *+$'$#"01-? *3+'"((3 5%)4)=3((? )%$ 
·§¦§¦��¥� :$+"-($< :$*)."(" #$ :/(23'$4$ *+$#&:0&, 0$ '$(" 0):$> 
�´��²©³ #$ -:.)#& $-($'("; *+$23-/'. 

�`$"� �a��"��� +'/%$'?69 -!"@2*%, 5) ?:"; +$5+$%.8')(/ 4/+-1:/ 
·�¦��� 5,/(8801 -'/7 )4+34)0("7 -0)( / ,/-235();$#>3((?. 

ª�¶��±� $-($'($,& '"+$%("=$,& *+$23-& '/#*$'/#)801 #$*$,/>(/ 
¦���©�, ?:/ #)801 5,$4& *.)($,/+($ 5#/7-(8')0" $-($'("7 *+$23- )%$ 
·�«§¬Î�£©³ 7$4$. 

ª¦ ± 0$4$ '":$(&801 ("5:& 5)4).1("; #$*$,/>("; *+$23-/': 
§«§¥©¦����§�·§Í§��², '3(0".?2/?, '$#$'/#."', +3,$(0 $%.)#()((?, 
�·¦�������² :$+"-("; :$*)."( 0) /(J/, ?:/ -*+"?801 '":$()((8 4/+("="; 
¦�� ©. C)4).1("7 '"4.?# .)(#J)@0& */# =)- '":$()((? +$5:+"'("; +$%/0 
���¦�¶§�� () +"-. 2.2. 

I�¢. 2.2. I$5:+"'(/ +$%$0" () :)+’9+/ 

�¢  $-($'(/ '"+$%("=/ *+$23-" () :)+’9+); *+):0"=($ *$'(/-08 
±§´�� ����� . M3+3')>("," -*$-$%)," ,3;)(/5)2/< '"+$%("="; *+$23-/' & 
¢�Í�¢��´ :)+’9+); 9 3:-:)')0$+("7, 4/#+)'./=("7 / :$,%/($')("7 (<; 
¢·�«�Í§��²).  

C� 2)*)'$'6"!+"<" *-"*"45 '":$+"-0$'&801 +/5(/ ,3;)(/=(/ 5)-$%" 
(3:-:)')0$+", -:+3*3+", ,3;)(/=(/ '"#" 0+)(-*$+0& 0) /(J3 $%.)#()((?), ) 
�� 4/#+)'./=($4$ -*$-$%& $-($'(/ '"+$%("=/ *+$23-" 5#/7-(8801 5) 
��·�±�¬�£ '$#" / -*32/).1($4$ 4/#+$,3;)(/5$')($4$ $%.)#()((?. 
~¥¢¥���©�¦��¡ -*$-/% '')>)801 &(/'3+-).1(",, 5) 7$4$ #$*$,$4$8 
��¥���£©³ %."51:$ 95% $%-?4/' 4/+("="; / ,)-$'"; 53,.?("; +$%/0.   

>����� ��"�f *-"*04 '":$+"-0$'&901-? *3+3')>($ */# =)- +$5+$%:" 
·�¦ �, ?:/ .34:$ */##)801-? +$5,"'& / 0+)(-*$+0&')((8 '$#$8, 5) 
��²���¢©  #>3+3. '$#" / #$-"01 #3J3'$< 3.3:0+$3(3+4/<. 

� %)4)01$; :)+’9+); +$5+$%.8801 / *3+3,/6&801 '3.":/ $%-?4" 
¬ ¦¢³¥�´ *$+/#. P/ $%-?4" =)-0$ '",/+8801-? #3-?0:)," / -$0(?," 
± «³¡�� � 0$(( () +/:, 5&,$'.8801 (3$%;/#(/-01 */#%$+& 03;(/=("; 
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��¢�� � ,3;)(/5)2/< $-($'("; *+$23-/', ?:/ '/#*$'/#)801 $#"( $#($,& 5) 
·¦���¥©��� ¢©£, +$5,/+)," 0) *$0&>(/-08. D):"7 .)(284 
���¤±�·��’?5)("; ,)J"( / ,3;)(/5,/', ?:"7 5)%35*3=&9 ()#/7(& / 
§¨§¥©���� +$5+$%:&, *3+3,/63((? *$+/#, ()5"')801 :$,*.3:-$, 
��«������².  

r��o `mn"� (2,'+0/'@03 *3+3#%)=)9 *$'(& ,3;)(/5)2/8 (3 0/.1:" 
�¢�����´, ).3 7 #$*$,/>("; *+$23-/'. A$,*.3:-() ,3;)(/5)2/? $;$*.89 
� �·�� ��� $-($'(3 $%.)#()((? / ,3;)(/5)2/8 '-/; #$*$,/>("; +$%/0. 
I�Í�� *+)28, ?: *+)'".$, '".&=3($ 5 &-/; $*3+)2/7.  

� �¬�©��¥� #$ '"7,)((? ,$>3 5#/7-(8')0"-? ,3;)(/=("," 
¢·�¢���±� ('":$()'="," $+4)()," 4/+("="; ,)J"(), 4/#+)'./=("," 
(()4(/0)((?, ()-"=3((? '$#$8, +$5="(3((?), ;/,/=(",", @/5"=("," 
(3.3:0+$,)4(/0(", 0) 03+,/=(", '*."'$,), '"%&;$'"," 0) :$,%/($')("," 
¢·�¢���±�. !"%/+ -*$-$%& */#4$0$':" 4/+-1:"; *$+/# #$ '"7,)((? 
��«§¶�©³ *3+J 5) '-3 '/# '"#&, )4+34)0($4$ -0)(& / '.)-0"'$-037 *$+/# & 
±�¢�� , *$0&>($-0/ */#*+"9,-0'), ()?'("; 03;(/=("; 5)-$%/', '",$4 #$ 
²¥�¢©  -"+$'"(", ?:) '"#$%&')901-?, ) 0):$> '/# *+"+$#("; &,$' '3#3((? 
¦�� ©. !"0+)0" () */#4$0$':& #$ '"7,)((? -:.)#)801 '/# 5 #$ 40% 
��¬�«³��´ '"0+)0 () 4/+("=/ +$%$0". 

��¡±���² 6/.1("; *$+/# ,$>3 5#/7-(8')0"-1 %35*$-3+3#(1$ 5 
±�¢��� '"7,).1("," ,)J"()," 5 */#'"63("," 5&-"..?," :$*)((?. W:6$ 
��¢�««², ?:/ +$5'"')9 '"7,).1() ,)J"(), (3#$-0)0(/, 5#/7-(8901-? 
· �¬�©��¥� 0):"; *$+/# #$ '"7,)((?, ?:) *$.?4)9 ' <; *$*3+3#(1$,& 
±§´�� Í��±� +$5#+$%.3((/ )%$ +$5#+$%.3((/ '"%&;$,. U ,3+5.$,& -0)(/ 
¸  *$+$#", 0/.1:" 5) (3'3.":"; '/#’9,("; 03,*3+)0&+, ,$>&01 
¦��¦��«£��©�¢³ %35*$-3+3#(1$ '"7,).1("," ,)J"()," 5 */#'"63("," 
��¢�««²±� :$*)((?. W: *+)'".$, 5) 0):"; &,$' *$0+/%() */#4$0$':) #$ 
��¡±���² ,3;)(/=(", )%$ '"%&;$'", -*$-$%$, )%$ *$*3+3#(9 
� �©�£����², '":$+"-0$'&801 0):$> ,30$#" 5)*$%/4)((? 5,3+5)((8 
¬ ¦¢³¥�´ *$+/#. 

�¥§«³�  / ()*/'-:3.1(/ *$+$#", ?: *+)'".$, */#4$0$'.8801 #$ 
��¡±���² '"%&;$'", -*$-$%$,. M+$23-)," */#4$0$':" ' 21$,& '"*)#:& 9 
��¦ ��² / '"%&;". 

µ� '":$()((? '/#:+"0"; 4/+("="; +$%/0 -&009'$ '*."')801 
¥« ±�©�Í�  &,$'". V-$%."'$ 0?>:/ &,$'" +$%$0" .8#37 / $%.)#()((? 5) 
���³¥�­ 03,*3+)0&+" '"(":)801 */# =)- '/0+&. C)4).1(3 $2/(8')((? 
¶�¦¢©¥�¢©  :./,)0& 5#/7-(8801, ?: *+)'".$, ' %).); 5) 3,*/+"=("," 
¨�¦±�«�±�. 
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.383 3 ¡JPD<¢[S A=DA=\�S �=A_y[_u �=wS?_[

� ¢«² #30).1($< +$5'/#:" +$#$'"6) *+"-0&*)801 #$ 7$4$ +$5+$%:", 
· � ?:$8 (3$%;/#($ +$5&,/0" '3-1 :$,*.3:- +$%/0 /5 '".&=3((? 5 ()#+ 
¥�¦�¢��´ :$*)."(. 

����������² :$+"-("; :$*)."( */#53,(", -*$-$%$, '3#&01 4/+("=/ 
· �·¦�¤±¢©�� () '/#'3#3("; #.? ("; +$#$'"6); )%$ #/.?(:); (4/+("="; 
� �����´). 

;b�"�m )%$ :',6' – 23 4/+("=3 */#*+"9,-0'$, ?:3 +$5+$%.?9 
¦������§, )%$ =)-0"(& 7$4$ / ?:3 -:.)#)901-? 5 $#(/9< )%$ #3:/.1:$; J);0, 
Î©�«§�³ 0) /(J"; '"+$%("="; $#"("21. M/#*+"9,-0'$ ,)9 9#"(3 
��± � ¢©¦�©����-03;(/=(3 &*+)'./((?. M/# =)- */#53,($< +$5+$%:" 
¦������ :$+"-("; :$*)."( (3$%;/#($ 5)%35*3="0": 

1g B35*3:& +$5+$%:" 0) %35*3:& +$%$=$4$ ,/-2? ('/#-&0(/-01 
����¢�£Í�´ J,)0:/' *$+$#", -*+)'(/-01 :+/*.3((? 0$6$), ().3>(3 $-'/0-
«§��², ($+,).1("7 -:.)# *$'/0+?, %35*3:& *3+3,/63((?, '":.8=3((? 
·�¶§¶, 5)0$*.3(1 0) /(J3. C)%35*3=3((? %35*3:" +$5+$%:" – 
·§¦Î�Í§¦¬��§ 5)'#)((? ?: */# =)- *+$3:0&')((?, 0): / ' *+$23-/ 3:-*.&-
�©�¸ ­ +$#$'"6). 

hg F:$($,/=(/-01 – ,$>."') & +)5/ #$-?4(3((? '"-$:$< 
·¦���¥©����¢©  *+)2/ +$%/0(":/' 5 ()7,3(J"," '"0+)0)," ,)03+/)./' / 
§�§¦¬ ­. !"-$:)  *+$#&:0"'(/-01 ,$>3 %&0" #$-?4(&0) 0/.1:" & +)5/ 
Î�¦�¥�­ ,3;)(/5)2/< / )'0$,)0"5)2/< '"+$%("="; *+$23-/'. 

¯g C)#)(& '"+$%("=& *$0&>(/-01 – #$-?4)901-? '/#*$'/#(", 
����¦�± '"-$:$*+$#&:0"'($< -"-03," +$5+$%:", *+)'".1($< $+4)(/5)2/< 
·¦�¸  / '"-$:$< *+$#&:0"'($-0/ +$%/0(":/'. 

Z�¢©��� +$#$'"6), ?:) '/#*+)21$'&901-? J);0$8 =" +&#(":$,, 
������£©³ '/#*$'/#($ J);0(", )%$ ¦����Í��± *$.3,.  

� � =)- +$5+$%:" +$#$'"6 :$+"-("; :$*)."( */#53,(", -*$-$%$, 
¦��¦ ��²£©³ 0+" $-($'(/ -0)#/<: !"/)!%663, -0#<"6"$)5 / "1%*+2 $%D('++3. 
� � =)- %&#/'("20') J);0 / +&#(":/' '$(" '":$(&801-? *$-./#$'($, ) ' 
·���«³Î�±� */# =)- 3:-*.&)0)2/< <; *$9#(&801. A$>() 5 ("; ':.8=)9 +/5(/ 
��¦����Í  *+$23-": '/#%"')((?, #$-0)'.?((?, ()')(0)>3((? :$+"-($< 
¥�·�«���, :+/*.3((? '"+$%$:, *+$'/0+8')((? / '$#$'/#."', *3+3'353((? 
· ��§±��± 0+)(-*$+0$, 0) */#/7,)((?. 

� ���¢�� *+$0?>($-0/ +$5+/5(?801 ()-0&*).1(3 0) '/#-0&*).1(3 
��¡±���². C) ()-0&*).1($4$ '"7,)((? '/#*+)28')((? %.$:/' '3#&01 '/# 
· � ¡±�«³��¬� -0'$.) #$ ,3> J);0($4$ *$.?, 5) '/#-0&*).1($4$ – ' 
���¦�©��±� ()*+?,:& '/# ,3> J);0($4$ *$.? #$ */#/7,).1($4$ -0'$.). 
)�¶«��§ / :$,%/($')(3 '"7,)((?, :$." %.$:" '/#*+)21$'&801 $#($=)-($ 
� � -0'$.) J);0" / 4+)("21 J);0($4$ *$.? ()5&-0+/= $#"( $#($,&. 
)�¶«��§ 0):$> $#($=)-(3 '/#*+)28')((? %.$:/' 5) '-/98 #$'>"($8 
Î�´©��¬� *$.?. S$4$ '":$+"-0$'&801 & 0"; '"*)#:);, :$." 5) ("51:$< 
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 �©§�¢����¢©  '/#*+)28')((? %.$:/' (3$%;/#($ #$-?40" ,):-",).1("; 
��¢²¬ � '"#$%&')((?. 

Q«² #$-0&*& #$ *$:.)#& 7$4$ +$5:+"')801, '":$+"-0$'&8=" +/5(/ 
¢·�¢��� +$5:+"00? +$#$'"6, 0$%0$ 5 *$'3+;(/ *+$;$#?01 J);0("7 -0'$. 
(J0$.1(8), '/# ?:$4$ *+$'$#?01 4$+"5$(0).1(/, *$;"./ 0) '3+0":).1(/ 
��¦��¥�, ?:/ +$5%"')801 *$:.)# )%$ +$#$'"63 () *$'3+;". G)# -0'$.$, 
¦��± ��£©³ :$*3+, *$%."5& ?:$4$ ' -*32/).1($,& *+",/63((/ 
�¢©����«££©³ */#/7,).1(& ,)J"(&, ?:) *3+3,/6&9  -0'$.$, */#/7,).1(& 
·�¢����� – :./0:&, 6$ -.&>"01 #.? $*&-:)((? / */#(/,)((? .8#37, ,)-
©§¦ �« �, :$+"-("; :$*)."( 0$6$. M$-&#"(&, ?:) *+"5()=3() #.? $*&--
¥���² / */#(/,)((? 0/.1:" ')(0)>/', ()5"')801 -:/*$,. 

j�$6"�f *6$". – '3+0":).1() )%$ *$;".) 4/+("=) '"+$%:), ?:) ,)9 
�§�·�¢§¦§�� ¡ '";/# () 53,(& *$'3+;(8 / -.&>"01 #.? */#(/,)((? 
¥�¦�¢��´ :$*)."( 0) *&-0$< *$+$#", 0+)(-*$+0&')((? +/5("; ')(0)>/', 
�·�¢¥���² / */#(/,)((? .8#37, '3(0".?2/< 0) '$#$'/#."'&. Q.? '":$()((? 
¸�´ +$%/0 -0'$." $%.)#(&801 */#/7,).1("," *+"-0+$?,", () ?:"; 
·¦�¥«���£©³ 3.3:0+"=(/ :)%3./, 0+&%" #.? '$#" 0) -0"-(3($4$ *$'/0+?.  

µ� +"-. 2.3 5$%+)>3($ &5)4).1(3(& -;3,& 4/+("=$4$ */#*+"9,-0') 
�«² '"#$%&0:& '&4/..?. 

I"-. 2.3. H;3,) '&4/.1($< J);0": 
1 – /'.0/+%1+0 )".0A; 2 – $0#$'.% -"!"#% (62!%)"+%); 3 – -0#$0*+' #"!"<'; 4 – 45+)2! #.3 

/'$'+6'I2++3 $5<0..3; 5 – -0#0D('.9+'  *-"!5#' ()"-2!) <"."$+"<" *6$".5; 6 – +'#- 

:',6+' 45#0$.3; 7 – )"-2! $2+6%.3@0D+"<" *6$".5; 8 – *).'# ('62!0'.0$ #.3 )!0-.2++3;  

9 – 45#0$.3 $2+6%.36"!'; 10 – 45#0$.3 -0#0D('.9+"A (':%+%; 11 – $0#)'6+0 <0!+%10 

$%!"4)%; 12 – <"."$+%D *6$".; 13 – )"+$2M!+%D :6!2); 14 – $%40D; 15 – -.'*6 $5<0..3. 
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E�«���  +$5:+"'(/ '"+$%:" (-0'$." / J0$.1(/) *+$;$#?01 %35-
·�¢§¦§��³� /5 53,($< *$'3+;(/. 

C� 5()=($< '"+$%("=$< *$0&>($-0/ J);0" )%$ 5) ()?'($-0/ ' $#($,& 
Î�´©��±� *$./ #3:/.1:$; *$:.)#/' *+$;$#?01 #3:/.1:) #$*$,/>("; 
¢©��« �, 5 ?:"; $#(/ #.? $*&-:)((? / */#(/,)((? *&-0$< *$+$#" 5 
· �¬�©��Í�´ '"+$%$: / 0.#., /(J/ – #.? *+$'/0+8')((?. !3+;(8 =)-0"(& 
¢©��«� ()5"')801 4"+.$,, (">(8 – 5&,*@$,.
 

I��¦ ��²£©³ 0+" -*$-$%" +$5,/63((? 4$.$'($4$ / #$*$,/>($4$ 
¢©��« �: 

1� $%"#') -0'$." $ 4$.$'("7 / #$*$,/>("7 *+$;$#?01 *$%."5& 
¸§�©¦� J);0($4$ *$.? () '/#-0)(/ 30-100 , $#"( '/# $#($4$; 

h� 4$.$'("7 / #$*$,/>("7 -0'$." +$5,/63(/ () @.)(4); J);0($4$ 
·�«²; 

¯� 4$.$'("7 -0'$. +$5,/63("7 ' 23(0+/ J);0($4$ *$.?, ) #') 
��·�± ¶��´ () @.)(4);. 

3%0(*2&&/ 4&%.5,67 8 *)0" '"#-*)97'),,/ *%#%'2: 8 $"*;5("< 

=";96'%;&". Q$ 0$4$ > J0$.1(8 +$5,/6&801 0):, 6$% << +/'3(1 5();$#"'-? 
(">=3 +$#$'"6) )%$ 7$4$ =)-0"(". A$>("7 4$+"5$(0 +$5:+"')801 
$:+3,$8 J0$.1(38, /(:$." *+$;$#?01 :)*/0).1(/ +&#$-*&-:)((?, -./*/ 
-0'$." #.? *3+3*&-0:" +&#" #$ (">(1$< J0$.1(/. !/#($-($ *$:.)#& 
J0$.1(8 +$5,/J&801 /5 .3>)=$4$ )%$ '"-?=$4$ %$:& *)+).3.1($ 
+$#$'"6& )%$ #/)4$().1($ #$ (1$4$. 

��¶«��� +$.1 */# =)- +$5+$%:" +$#$'"6 :$+"-("; :$*)."( 
· ��§±��± -*$-$%$, ().3>"01 */#4$0$'=", +$%$0),. 

£��a�6��m� – 23 *+$'3#3((? 4$+"5$(0).1("; / '3+0":).1("; 
��¦���¥, 5) #$*$,$4$8 ?:"; +$5:+"0$ =)-0"(& +$#$'"6) +$5:.)#)801  () 
�¥¦§±  '"7,).1(/ #/.1("2/ – *$'3+;", %.$:", *)(3./, -0$'*". D):/ '"+$%:" 
������£©³ */#4$0$'=",". Q$ ("; '/#($-?01 '/#:)0(/ / '"-;/#(/ $+0" / 
Î©¦§¥�, ?:/ -.&>)01 #.? 0+)(-*$+0&')((? 4/+("=$< ,)-" / $%.)#()((?, 
·§¦§± �§��² .8#37, '3(0".?2/< 0) /(J"; 2/.37.  

� 0"; '"*)#:);, :$." */#4$0$'=/ '"+$%:" *+$'$#?01 () *&-0"; 
·�¦���´, <; ()5"')801 *$.1$'",". C */#4$0$'="; '"+$%$: '"#/.?801 
��¦ �� , ?:/ *+$'$#?01 & ,3>); %.$:/', *)(3.37. Q$ ()+/5("; '"+$%$: 
� ���¢²©³ ()+/5(/ *3=/, +&#$-*&-:", ;$#$'/, ,)03+/).1(/, '3(0".?2/7(/, 
��¦��  / 4$-*$#)+-1:$-'"-;/#(/ '"+$%:". Q.? $:+3,$4$ *$'3+;& +$5:+"00? 
· �¬�©��¥� / $="-(3 '"7,)((? 5#/7-(8901-? *$-./#$'($, ).3 ' ,3>); 
Î�´©��¬� *$.? 2/ -0)#/< +$5+$%:", ?: *+)'".$, '":$(&801-? *)+).3.1($. 

¤��n"�� $%D('++3( ()5"')901-? :$,*.3:- '"+$%("="; *+$23-/', ?:/ 
·¦����²©³¢² ' */#4$0$'.3("; %.$:); /5 ,30$8 '"7,)((? / #$-0)':" 
¥�¦�¢��­ :$*)."(". V="-(3 '"7,)((? -:.)#)901-? 5 0):"; *+$23-/': 
� ��¥¦§±«§��² :$+"-($< :$*)."(" '/# ,)-"'&, #$-0)'.?((? 7$4$ #$ 
� �¥�©��¬� 4$+"5$(0&, *+$'/0+8')((?, */#0+",&')((? '/#*+)21$')($4$ 
·¦�¢©�¦�,  :+/*.3((? )%$ 5):.)#:). 
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��¢©§±�£ +$5+$%:" ()5"')801 *3'("7 *$+?#$: */#4$0$':" / 
�Í�¢��¬� '"7,)((? ' =)-/ / ' *+$-0$+/, ?:"7 *+"7(?0$ #.? '/#*+)28')((? 
¦�������. 

V��  -"-03," ,$>&01 '":$+"-0$'&')0"-1 0/.1:" */# =)- 
� �·¦�¸£����² 0$(:"; +&#("; 0/. )%$ *.)-0/', /(J/, ()'*):" – 0/.1:" 
·�©�¶��´ 0$6$. 

C� %&#1-?:$< -"-03," +$5+$%:" $="-(3 '"7,)((? *$#/.?801 () 0):/ 
��¦����Í  *+$23-":  

® '/#$:+3,.3((? :$+"-($< :$*)."(" '/# ,)-"'&;  
® #$-0)'.?((? $ *3+3,/63((? '/# '"%$8 #$ '/#:)0$=("; '"+$%$:;  
® */#0+",)((? '/#*+)21$')($4$ *+$-0$+&.  
��©¦�©� () $="-(3 '"7,)((? -0)($'.?01 30-60% '/# 5)4).1("; 

��©¦�©. 
E ¦¢³¥  *$+$#", ?:/ $0$=&801 *$:.)# 5'3+;& 0) 5 %$:/', */-.? 

��¡±���² :$+"-($< :$*)."(" *$="()801 *$-0&*$'$ $%+&J&')0"-1 & 
·�¢©�©�, 6$ &0'$+"."-1, / 5) *3'("; &,$' 23 $%+&J3((? ,$>3 #$-?40" 
·��§¦´� . B35*3=() 4."%"() +$5+$%:", 5) ?:$< 5+&J3((? *$+/# (3 #$-?4)9 
·��§¦´� , 5).3>"01 '/# '/#($J3((? 4."%"(" 5).?4)((? +$#$'"6) #$ 
·�©�¶��¢©  *$:.)#& ((3 ,3(J3 150-200 ,). W:6$ '$() ,3(J) %35*3=($<, 
©� () *$'3+;(/ &0'$+8901-? 5)*)#"(), ?:) $:+3-.8901-? ,3>38 5+&J3((? 
·�¦ � /  ()5"')901-? 5$($8 5+&J3((? )%$ ,&.1#$8. ! -3+3#"(/ 5$(" 
�¦�Î§��² '"#/.?801 5$(& $%+&J3((?, ?:) ;)+):03+"5&901-? &0'$+3((?, 
©¦ ��� / %/.1J /(03(-"'(", $*&-:)((?, *$+/#. M$'3+;(3'/ -*$+&#" / 
¦��¥¦���  '"+$%:" (3$%;/#($ +$5,/6&')0" () '/#-0)(/ 30-60 , '/# 
±�¶«���­ ,3>/ 5+&J3((?.  

� ��§±�� +$5+$%:) *$'’?5)() 5 '3.":"," *+"*."'$, */#53,("; '$#, 
²¥  5%"+)801-? & '$#$5%/+(":&. Q.? 5#/7-(3((? '$#$'/#."'& ' ()-$-(/7 
¥�±§¦  '-0)($'.8801 (3 ,3(J3 0+1$; ()-$-/'. 

� � =)- +$5+$%:" */#53,(/ '"+$%:" (3$%;/#($ *+$'/0+8')0", ) 0):$> 
¢©��¦£��©� %/.1J %35*3=(/ &,$'" #.? '";$#& .8#37 /5 J);0" () 
·��§¦´�£ & +)5/ )')+/7. M$'/0+?, ?:3 ()#;$#"01 ' J);0&, */# =)- -'$4$ 
¦�´�  4/+("="," '"+$%:)," 5,/(89 -'$< '.)-0"'$-0/ 0) ;/,/=("7 -:.)#. ! 
·�� ©¦  5,3(J&901-? ',/-0 :"-(8 / 5%/.1J&901-? ',/-0 0$:-"=("; 4)5/'. 
Q¶§¦§«�±� &0'$+3((? 0$:-"=("; 4)5/' 9 '"%&;$'/ +$%$0", 4("00? 
�¦¬�� Í��´ +3=$'"(, *+"+$#(3 '"#/.3((? 4)5/' /5 :$+"-($< :$*)."(", 
�©�Í�£Í�´ *$+/#, J);0("; '$# 0$6$. M$'/0+? 5)%+&#(8901-? *".8:$8, 
²¥� &0'$+8901-? & +)5/ %&+$'"; / '"%&;$'"; +$%/0, #$-0)'.?((? 0) 
�����©�¶���«³��-+$5')(0)>&').1("; +$%/0. M/# =)- +$5+$%:" %)4)01$; 
¥�¦�¢��´ :$*)."(, ()*+":.)# $:+3,"; '"#/' '&4/..?, '"#/.?901-? ,30)(, 
²¥�¡ & *3'(/7 :$(23(0+)2/< 5 *$'/0+?, ,$>3 '"%&;(&0". 

�«�¶�� '3(0".?2/< *$'-8#($ / *$'-?:=)-($ :$(0+$.89 -:.)# 0) -0)( 
Î�´©��¬� (+&#(":$'$4$) *$'/0+?, *$#)')((? (3$%;/#($< 7$4$ :/.1:$-0/ ' 
����­ / #$0+",)((? 4)5$*".$'$4$ 0) 4)5$'$4$ +3>",& J);0". 
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I�´ *$'/0+? ' J);0/ '/#%&')901-? 5) +);&($: +/5("2/ 0"-:/' *$'/0+? ' 
��¦��¥�´. C) *+"+$#($4$ *+$'/0+8')((? *$'/0+? ' J);0/ +&;)901-? %35 
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¦���©�£ '3(0".?0$+/'.

O©�Í�§ *+$'/0+8')((? 5#/7-(8901-? '3(0".?0$+),", ?:/ 5) -'$<, 
·¦����Í§��²± *$#/.?801 () '3(0".?0$+" 4$.$'($4$ *+$'/0+8')((? 
(#$*$,/>(/ )%$ #/.1("=(/) / '3(0".?0$+" ,/-23'$4$ *+$'/0+8')((?.
�§�©�«²©�¦� 4$.$'($4$ *+$'/0+8')((? $%-.&4$'&801 '-8 J);0& )%$ << 
¥¦�«�, #$*$,/>(/ $ $#(& )%$ 4+&*& #/.1("21, / *3+/$#"=($ <; *3+3($-?01 & 
± ¦� *+$-&')((? $="-("; +$%/0. !3(0".?0$+" ,/-23'$4$ *+$'/0+8')((? 
¢«�¶�©³ #.? *+$'/0+8')((? 5)%$<' */# =)- *+$;$#>3((? ()+/5("; 
· �¬�©��Í�´ / 4/+("=$-:)*/0).1("; '"+$%$: 5) #$*$,$4$8 
·�� ©¦�·¦���� �.

C�«§¶�� '/# '5)9,($4$ +$5,/63((? J);0("; -0'$./' +$5+/5(?801 
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C) 23(0+).1($< -;3," *+$'/0+8')((? -0'$. #.? *$#)')((? *$'/0+? / 
'3(0".?2/7("7 -0'$. +$5,/6&801 & 23(0+).1(/7 =)-0"(/ J);0($4$ *$.? () 
(3'3.":/7 '/#-0)(/ $#"( '/# $#($4$. C) @.)(4$'$< -;3," -0'$. #.? 
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-0'$." () 7$4$ @.)(4);. 
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� :/(2/ XIX – () *$=)0:& XX -0$./00? %&#/'("20'$ *$+0/' () +/=:); / 
�§��´ �� ¢©³ */#0+",)((? 4."%"( () <; @)+')03+); '"5()="." *$?'& 
±�¦¢³¥�´ 53,.3=3+*).1("; -()+?#/'. G) <; %)5/ %&.) -0'$+3() *3+J) 
±�¦¢³¥� *)+$') %)4)0$=3+*).1() #+)4) 5 ,/-0:/-08 :$'J) 205 ., ?:) #)').) 
�±�¬� '"#$%&')0" :$+"-(/ :$*)."(" () 4."%"(/ #$ 12 ,. !$() %&.) 
��¥�¦�¢©��� & 1907 +$2/ #.? +$5+$%.3((? $.$'$',/-("; +$5-"*/' %/.? 
�§¦§¬ � D)<.)(#&. M$="()8=" 5 -3+3#"(" XX -0$./00? 5 +$5-"*/' J3.1@& 
��������£©³ +&#" 5$.$0), $.$'), 0"0)(&, 2"+:$(/8, *.)0"(", 5)./5), 
�«±��� / %&#/'3.1(/ ,)03+/).". 

B «³Î§ 70 */#*+"9,-0'  +/5("; :+)<( -'/0& *3+3+$%.8801 *$()#  
1¯
 ,.( ,3 4/+("=$< ,)-" () J3.1@/, #3  *+)28801 *+"%."5($ 2,7 0"-?=/ 
·«���Í�´ &-0)($'$:, ?:/ ' $-($'($,& '"#$%&')801 */-$: / 4+)'/7 0) 
��¥���£©³ #($5)4."%.8').1(/ +$%$0". 

µ� -1$4$#(/ +$5+$%.3((? *$'3+;(3'"; +$#$'"6 J3.1@& / .$>) 
�¥§��� '":$(&801 '/#:+"0", -*$-$%$, =3+35 '$#(& 0$'6&. ! 4/+("20'/ 
 ¢��£©³ 0):/ 03;(/=(/ 5)-$%" */#'$#($4$ '"#$%&')((? :$+"-("; :$*)."(: 
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1g M/#'$#(/ -:+3*3+(/ &-0)($':", ?:/ 5#/7-(8801 *$J)+$'3 
Í§¦·���²  R+&(0& 5 #() $:3)(& )%$ /(J$4$ '$#$7,"6). 

hg M.)'&=/ *.)0@$+," () *).?; /5 '"#$%&'(", $%.)#()((?,. 
¯g O0)(4$'/ -()+?#". 
	g B)4)0$=3+*):$'/ #+)4". 
5g C3,-()+?#" 5 +/>&=$8 4$.$':$8. 
�g C3,-()+?#" 5 '/.1(", '-,$:0&')((?,. 
�g E+37@3+(/ #+)4". 
�g F+./@0$'/ / 3>3:0$+(/ #+)4". 
�g M.)'&=/ *.)0@$+," 5 '"#$%&'(", $%.)#()((?,. 
1
g Q+)4" 0"*& #+)4.)7(). 
11g M/#'$#(/ =$'(" 5 '"#$%&'(", $%.)#()((?,. 
1hg M/#'$#(/ -),$;/#(/ '"#$%&'(/ *+"-0+$<. 
1¯g E."%$:$'$#(/ 4/#+)'./=(/ #+)4". 
��� ¦ 03;(/=("; 5)-$%/' / ,30$#/' */#'$#($4$ '"#$%&')((? 

�� ¡¢�£¤©³¢² 5 &+);&')((?, 4/+("=$-43$.$4/=("; 0) 4/#+$,303+3$.$4/=("; 
�±�� +$5+$%.3((?. 

����������² :$+"-("; :$*)."( 5#/7-(8801, ' $-($'($,&, -"-03-
±�£ $#($J)+$'$< )%$ %)4)0$J)+$'$< '"<,$: +$5:+"'("; *$+/# / *+$#&:-
©����¬� *.)-0) *3+3')>($ 5 '/#').)," 0) ;'$-0$-;$'"6)," & '/#*+)21$-
����±� *+$-0$+/. M/#'$#(3 '"#$%&')((? 5#/7-(8801 ').$'", -*$-$%$, 
��� 5 *+"+$#(", 5%)4)=3((?, 5 ,30$8 $0+",)((? =$+($'"; :$(23(0+)0/'. 

� �� ±���² *$+$#" 5).3>($ '/# :$(-0+&:2/< ,$+-1:"; 53,-()+?#/' 
�� ¡¢�££©³ 4/#+)'./=(", )%$ ,3;)(/=(", -*$-$%),".  

�§¦����§ 5%)4)=3((? +&# 5#/7-(8801 )%$ () %$+0& -&#(), )%$ () 
�§¦§� . Q$-0)'.?801 *$+$#& & '/#'). ,$+-1:"," -&#),", -),$'/#'$5("," 
¢��¦²��±� *.)'&="; *&.1*$*+$'$#/' 0) /(J"," -*$-$%),".  

C��Í�� =)-0"(& +$#$'"6 ()#+ H'/0$'$4$ $:3)(& '"#$%&')801 
· ��§±��±� 4/+("="," '"+$%:),". D3;($.$4/? '"#$%&')((? () ,$+-1:"; 
Î�´©�´ 5)4).$, (3 '/#+/5(?901-? '/# 03;($.$4/< */#53,($< +$5+$%:", ?:) 
·¦�¡�²©� () -&J/. V-$%."'/-01 -:.)#)801 5);$#" 6$#$ 5)*$%/4)((? 
·¦�¦��� ,$+-1:$< '$#" ' 4/+("=/ '"+$%:". 

B�¦���±� -'3+#.$'"()," +$5+$%.?801 () J3.1@/ +$#$'"6), 
��§� «³Î�¬�, ()@0" 0) 4)5&. 

����������² /(J"; '"#/' :$+"-("; :$*)."( & ()#+); 5#/7-(8801 5 
��¥�¦�¢©���²± 4/#+$+$5*&J&')((?, '"*.)'.?((? 0$6$. 

Q�¶§ '3.":"7 $%-?4 '"#$%&')((? :$+"-("; :$*)."( /5 +$#$'"6 */# 
����¡±�±� 5#/7-(8801 #+)4),".  

§��a� – 23 *.)'&="7 4/+("=$-5%)4)=&').1("7 :$,*.3:- #.? 
¦��¦��«§��² $%'$#(3("; +$#$'"6 :$+"-("; :$*)."(. 

Q¦�¬� $%.)#()() +$%$=", $+4)($, #.? '"#$%&')((? *+$#&:0"'("; 
·�¦ � 5-*/# '$#" *+$,"').1($-5%)4)=&').1("," )4+34)0)," #.? <; 
���¬�Í§��² 0) '".&=3((? 2/(("; ,/(3+)./' / 0+)(-*$+0($-'/#').1(", 
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��«������²± #.? &:.)#)((? *&-0"; *$+/# (;'$-0/' *+$,"':") & '/#').". 
��Í�¢�  #+)4" *$#/.?801-? () )"+6%+2+6'.9+0 0) ("!*9)0. 

�¥«���£©³¢² ,$+-1:/ #+)4" 5 *.)'&=$4$ -&#(), () ?:$,& +$5,/63(/ 
© ¢�� 5'’?5)(/ 5 (", ,)-"'(/ @3+," $-($'" / ()#*).&%() ()#%&#$'), ) 
©�¥�¶ *3+3#(? / 5)#(? 6$4.", =3+*).1("7 / ,)(3'+$'"7 *+"-0+$<, 5%)4)-
Í���«³�§ $%.)#()((? 0) /(J3. 

V���± /5 -*$-$%/' 4/#+$,3;)(/5$')($4$ +$5+$%.3((? 9 +$5+$%.3((? 
·«���Í�±� 53,-()+?#)," (53,.3-$-(/ &-0)($':"). M.)'&=/ 53,-()+?#" 
·¦����Í§�  #.? */#'$#($4$ '"7,)((? *&-0"; *$+/# )%$ :$+"-("; :$*)."( 
� *+"+$#("; )%$ J0&=("; '$#$7,); / #.? 0+)(-*$+0&')((? 4/+("=$< ,)-" 
� '/#').", /(:$." () 5%)4)=&').1(/ &-0)($':" 0) ' *+$,/>(/ ,/-0:$-0/. 

µ� $#($,& 53,-()+?#/ ,$>3 %&0" '-0)($'.3($ $#"( )%$ #3:/.1:) 
�§±«§¢�¢ �. C3,-()+?#" ,$>&01 *+)28')0" ' -*32/).1("; :$0.$')(); / & 
����¡±�´ :)+’9+/', () +/=:);, $53+); / ,$+?;. 

� %&#/'("20'/ / () 4/#+$03;(/=("; +$%$0); <; '":$+"-0$'&801 #.? 
¢©��¦§��² '"<,$:, *+$'3#3((? :)()./', 5)4."%.3((? #() :$0.$')(/' / 
��±�����² 4/#+$03;(/=("; -*$+&#. 
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��¦��¥� (:$0.$')("), ?:/ *$0+/%($ 5)*$'(8')0" '$#$8. M/-.? 5)*$'(3((? 
­´ '$#$8 53,-()+?# 5)4."%.89 *$=)0:$'"7 :$0.$')( #$ *$0+/%($< 
·����Í¥� / *$="()9 *.)($,/+(3 '"7,)((? *$+$#". M$=)0:$'"7 @+$(0 
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I��± ¦� *$=)0:$'$4$ :$0.$')(& '"5()=)801-? 5 &,$' +$5,/63((? ' 
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Î«²´�± +&7(&')((? *$+$#($4$ ,)-"'& -0+&,3(3, '$#" 5) #$*$,$4$8 
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¦��¥¦����´ *$+/#, 0): / '"#$%&')((? :$+"-("; :$*)."(. 
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��´�� � /5 $-&J3((? 0$+@’?($4$ ,)-"'&, '":$+=$'&')((? *3(1:/' / 
�§�·�¢§¦§��³� '"#$%&')((?. 

µ�¡Í�¢© Î§ '":$+"-0$'&901-? @+353+("7 -*$-/% '"#$%&')((? 0$+-
¨�, 3:-:)')0$+("7 0) @+353+($-@$+,&').1("7. 

C� 8!2/2!+"<" *-"*"45 '"#$%&')((? 0$+@& – *+$#&:2/8 $0+",&801 
� '"4.?#/ -"*&=$< -&,/J/ #+/%("; =)-0"($:, +/5("; 5) -'$<," +$5,/+),", 
�«§ (3 %/.1J3 20-25 ,,.  

«�`/`�b��""q – 23 *+$23- '/#*+)28')((? 0$+@’?($4$ *$:.)#& 
¨¦§��±�. V%3+0)8="-1 ()':$.$ '.)-($< '/-/ / 5)4."%.88="-1 ' *$:.)#, 
¨¦§�� 5(/,)801 (3'3.":"7 5) 0$'6"($8 J)+ *$:.)#&, *3+30'$+88=" 
¡�¬� ' #+/%(& @+):2/8. V%+$%.3((? *.)-0) *$:.)#& '":$(&901-? 
¬�¦����©�«³��±� J)+),", ) 0$,& @+353+("7 -*$-/% ()5"')801 63 
·�Î�¦���-*$'3+;(3'", -*$-$%$, +$5+$%.3((?. H&J/((? ()@+353+$')($< 
�¦ �¥� 5#/7-(8901-? () 0/7 >3 *.$6)#2/, #3 %&.$ '":$()($ @+353+&')((?, 
� *+"+$#("; &,$'); */# '/#:+"0", (3%$, 5) +);&($: '":$+"-0)((? 
¢��²Í��­ 3(3+4/< / 03*.) *$'/0+?("; ,)-. 

°§´��«�¬ ² '"4$0$'.3((? @+353+($4$ 0$+@& -:.)#)901-? 5 0):"; 
�¢�����´ *+$23-/':  

® @+353+&')((? '3+;(1$4$ J)+& *$:.)#& () 4."%"(& 5-20 ,,;  
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® 1-3-; :+)0($4$ '$+&J/((? 0$+@’?($< #+/%:";  
® ').:&')((? @+353+($4$ 0$+@&, ?:3 9 5)'3+J).1($8 $*3+)2/98 
¢�Î ��² / */#4$0$'=$8 $*3+)2/98 #$ 5%"+)((?;  
® 5%"+)((? 4$0$'$< *+$#&:2/< ' J0)%3./; J0)%3.8')((? @+353+($4$ 
©�¦¨�. 
� ¢«² '/#%"+)((? 4$0$'$4$ @+353+($4$ 0$+@& 5($'& '":$(&901-? 

¨¦§�§¦�����² () 0/7 >3 *.$6/. M+$23- (3$#($+)5$'$ *$'0$+8901-? ' 
��� ¡ / 0/7 >3 *$-./#$'($-0/ () $#(/7 / 0/7 *.$6/ 5) 5),:(3(", 2":.$,. 
V�¢²¬ +$%/0 '/# *$=)0:& @+353+&')((? #$ :/(2? 5%"+)((? 0$+@& ()5"')801 
��¦����Í�± (03;($.$4/=(",) 2":.$,, ?:"7 0+"')9 1-2 #(/. !-/ $*3+)2/< ' 
¸�¥«  '":$(&801 -*32/).1(/ ,)J"(". C) -35$( '"#$%&')((? 0$+@&,  
��«§¶�� '/# 7$4$ ?:/-($< ;)+):03+"-0":", $%.)#()((? 0) *$4$#("; &,$' 
�� ¡¢�£¤©³¢² 10-50 2":./'.  

«�`/`�"�-8"!(5$'.9+%D *-"*04 '"#$%&')((? 0$+@& $ 23 '"#$%&-
����² J,)0:$'$4$ 0$+@& 3:-:)')2/98 7$4$ 5 *$;".$< 6/."(", &0'$+3($< & 
©�¦¨’?($,& *$:.)#/ #"-:$'$8 @+35$8 '"#$%&'($< ,)J"(". H*$-/% #)9 
�±�¬� *$9#(&')0" ' $#(/7 ,)J"(/ #3:/.1:) $*3+)2/7: '"7,)((? 0$+@& 5 
·�¥«���, 7$4$ *3+3+$%.3((?, @$+,&')((? / '"-0".)((? () *$.3 #.? 
¢�Î ��². C)'#?:" '":$+"-0)((8 #"-:$'$< @+35" */# =)- '"7,)((? 0$+@& 
·§¦§¦��«²£©³ $-0)(:" #3+3', ?:/ 9 *3+3J:$#$8 & +)5/ @$+,&')((? 0) 
·§¦§¦��«§��² 0$+@&. 

lmnm���6��"�f *-"*04 '"#$%&')((? 0$+@& 5#/7-(8901-? 
¢·§¸ �«³��±� 0$+@’?("," 3:-:)')0$+),", ?: *+)'".$, 5 4/#+)'./=(", 
·¦�����±. X-(&9 %)4)0$ +/5("; 0$+@’?("; ,)J"( / :$,*.3:-/', $-($'("," 
� ?:"; -./# '')>)0": 0$+@’?(/ 3:-:)')0$+", -:+3*3+($-%&(:3+(/ 
©�¦¨����¦�«³�  ,)J"(", 5%"+).1(/ ,)J"(", 0$+@’?(/ '$+&J".:", 
��«¥���Í  0$+@’?(/, @+353@$+,&').1(/ :$,%)7(", ()')(0)>&').1(/ 
±�Î���, 0$+@’?(/ @+353+" 0) /(J/. 

��¢�Î§��¡ #$ *$0+/%($< '$.$4$-0/ @+353+("7 0$+@ 5%"+)801 & 
Î©��§« . 

;�¬���� ('D#'+1%)"( ()5"')801 #/.?(:&, ?:& '/#'3#3($ #.? +$%$0" 
����¬� :$,*.3:-& $%.)#()((?. !/( -:.)#)901-? 5 ,)7#)(=":), () ?:$,& 
�§�·�¢§¦§��³� '"#$%&')801 0$+@, -:.)#-1:"; ,)7#)(=":/' /5 J0)%3.?," 
¨¦§�§¦��¬� 0$+@&, -,&4 #.? *+$;$#/' ,)J"(, $-&J&').1($< ,3+3>/ 0) 
±�¢© � =3+35 :)+0$'/, ) 0):$> ').$'/ 0) ,)4/-0+).1(/ :)().". G) +$%$=$,& / 
©§´��«�¬ Í��±� ,)7#)(=":); ,$>&01 %&0" 3.3:0+$./(/<, '$#$'$#", 
� �¥¦�©  :)().", '$#$7,"6) *+$0"*$>3>($4$ '$#$5)%35*3=3((? 0) /(J3. 

µ� :$>($,& +$%$=$,& ,)7#)(=":& #.? *3+3<5#& ,)J"(" =3+35 ')-
«��  :)()." %&#&801-? ,$-0", '/#-0)(1 ,/> ?:"," 100-1500 ,30+/'. 
)�¢Î©�� '"+$%("20') #.? '"#$%&')((? @+353+($4$ 0$+@& () *)."'$ 
·����§� %&0", ?: *+)'".$, :+)0(", 100-150 0"-. 0$((, 0$%0$ $*0",).1(/7 
·�©�¶��¢©  '"+$%("=$< #/.1("2/. 
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�±��� '"'353((? 0$+@&, 4$.$'(", ="($, 5#/7-(8801 ' $-/((1$-
��±���¡ *3+/$#, #":0&801 (3$%;/#(/-01 :$(23(0+)2/< 0$+@& ' ,/-2?;, 
�¦�Í��´ #.? ()-0&*($4$ 7$4$ '"'353((? )'0$0+)(-*$+0$,. 

.383­3 ©<u[=?=@Jâ F_P=\RFS[[â y=?J

z� `"�m�o��`""q – 23 *+$23- ():$*"=3((? *+"+$#("; -$.37 & 
¢·§¸�¨ Í��´ -$.3+$#("; %)-37();. I$5+/5(?801 -$.3():$*"=3((? 
¥��©��§�©�«³�§ 0) ,$+-1:3.  

r�"6�"`"6� c"` *".2+')"-%12++3 ,)9 #36$ ,3(J/ ,)-J0)%" 
·¦�²��, (/> ,$+-1:3. P3 *3+3')>($ '/#:.)#3((? -$.?("; $53+, ?:/ 
·¦§�¢©��«§�  :)+%$()0("," (-$#$'","), -&.1@)0("," / ;.$+"#("," 
·¦���¥©�±�. 

V¢��«��  +3$.$4/=(/ '.)-0"'$-0/ -$.?("; 0$'6 $%&,$'.8801 
¢·§¸�¨ Í�� -$.?(& 03:0$(/:&, ' ()#+); &0'$+8801-? *$:.)#", ?:/ 5) @$+-
±�£, +$5,/63((?, 0) +$5,/+)," (3 '/#*$'/#)801 @$+,), 43$.$4/=("; 0/. 
 �Î�´ :$+"-("; :$*)."(. O"+$:$ +$5*$'-8#>3(& -*32"@/=(& @$+,& 
·¦�²�� -:.)#=)-0"; #"-.$:)2/7 -$.?("; 0$'6 ()5"')801 *".3+"? 

6`m6�"�m��. N)7>3 '-/ $%.)-0/ -$.?($< 03:0$(/:" 9 ()@0$4)5$($-("," 
��¢§¡��±�, (3+/#:$ '3.":",". M$:.)#" ()@0" 0) 4)5& */#*$+?#:$')(/ 
�§¦Î���± / -;".), -$.?("; :&*$./', ) 0):$> */#-$.3'", -0+&:0&+),. 

z� q"� -!"(%*."$0*69 – 23 4).&51 *+$,"-.$'$-0/ /5 '"+$%("20') 
¥�´����­ -$./. V0+",)((? -$./ 5 *+"+$#("; -$.?("; #>3+3.,  +$5-$./', ?:/ 
��������£©³¢² 5) #$*$,$4$8 -'3+#.$'"( / :$.$#?5/', ) 0):$> /5 ,$+-1:$< 
���� '>3 #)'($ -0).$ $#(", /5 4$.$'("; '"#/' #/?.1($-0/ .8#"(". 
ª�±’?() -/.1 ()5"')901-? <'.06"(. 

E�« © '":$+"-0$'&801 #.? $0+",)((? ;)+=$'$< (:&;$(($<) -$./, 
¢���, ;.$+&, -$.?($< :"-.$0", ()J)0"+8, ,30).3'$4$ ()0+/8, .34$')("; 
��©¦ ¤± -*.)'/'. S$4$ '":$+"-0$'&801 ' 03:-0".1(/7, @)+,)23'0"=(/7, 
« ¢�´ ± Í� ¡ *+$,"-.$'$-0/, ;$.$#".1(/7 -*+)'/, */# =)- '"4$0$'.3((? 
·«�¢©±�¢, ?: )(0"-3*0":.  

>� �a`""� -"!"#% – 23 ;3,$43((/ $-)#$'/ 4/+-1:/ *$+$#", ?:/ '"(":." 
���¢« ��¥ '"*)#)((? ' $-)#$: ,/(3+).1("; -$.37 /5 -$.?("; +$5="(/' & 
·¦�¦����´ '$#$7,); +/5($4$ 0"*&. 

>� b�a�q – 23 4).&51 ()&:" / 03;(/:" /5 '"#$%&')((?, 5%)4)=3((? / 
¥�±·«§¥¢��­ *3+3+$%:" *+"+$#("; ,/(3+).1("; -$.37. N30$8 4).&+4/< 9 
���§�·§Í§��² ()7%/.1J *$'($4$ 3:$($,/=($ #$2/.1($4$ '":$+"-0)((? 
¢�«²��´ +$#$'"6 / *3+3+$%.3((? '"#$%&0$< -$.?($< -"+$'"(". 

I��� �¥� *.)-0$'"; +$#$'"6 -$.37, ) 0):$> $53+("; +$#$'"6, 6$ 
�± ��£©³ -/.1 ' +/#:"; / 0'3+#"; @)5);, 5#/7-(8801 *3+3')>($ %&+$'"," 
¢�§¦�«�����±�, ' */#*/-$=("; / -&;"; $53+); /5 (35()=($8 :/.1:/-08 
± ¶¥¦�¢©�«³��­ '$#" –– -'3+#.$'"(),", J&+@)," 0) #&#:),". M$:.)#" 
¥�±’?($< -$./ ' ()#+); C3,./ #$-"01 '3.":/ / $2/(8801-? ' 3,5-1016 0$((, ) 
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� H'/0$'$,& $:3)(/ ',/6&901-? 3,5 · 1016 0$(( (& :&%/=($,& ,30+/ ,$+-1:$< 
���� ',/6&901-? 35 :4 -$./, 5 ?:"; 27,2 :4 -0)($'"01 A)HX).  

C�«§¶�� '/# '"#& -"+$'"(" / 03;($.$4/< '"+$%("20') ;)+=$'& 
(:&;$((&) -/.1 *$#/.?801 ():  

® '"')+(&, ?:& $0+",&801 () -$.3')+(?; 5 +$5-$./' / ,$+-1:$< 
����,  
® :),’?(& ('"#$%&0& 5 ()#+ J);0(", )%$ '/#:+"0", -*$-$%$,),  
® $-)#(& ($53+(&) / $0+",)(& '"*)+$'&')((?, ,$+-1:$< '$#" ' 
¢�¢©§±  %)-37(/'. 
C� -*$>"')((?, +$5+/5(?801 -/.1 :&;$((& ;)+=$'&, :$+,$'& 0) 

©§´� Í�� (#.? *$0+3% *+$,"-.$'$-0/). C).3>($ '/# '",$4 -*$>"')=/' 
¢�«²�� *+$,"-.$'/-01 '"*&-:)9 -/.1 +/5($4$ ;/,/=($4$ / 
¬¦���«�±§©¦�Í��¬� -:.)#&, ) 0):$> & +/5(/7 &*):$'2/ (@)-$')(), 5)0)+3(), 
·�¥§©�����, +$5-"*(), -$.3%+":30" 0$6$). 

µ�¡� «³Î '3.":"," -*$>"')=)," -$./ 9:  
® ;/,/=() *+$,"-.$'/-01 ($0+",)((? +/5("; +3=$'"( / ,)03+/)./');  
® 3(3+430"=() (+343(3+)2/? /$($$%,/(("; @/.10+/' & +)5/ 
´ ±�����Í��§��² 0) /(J"; *+$23-/');  
® ,’?-(), ,$.$=() / .34:) (-$./((? *+$#&:0/' / '"="(8')((? 
´�©¦²��­, J:/+?($< 0) /(J$< -"+$'"(");  
® ()@0$4)5$'"#$%&'() (#.? *+$,"')((? / 4.&J/((? -'3+#.$'"(); 
¢ «³¢³¥§ 4$-*$#)+-0'$ (#.? '"4$0$'.3((? :$,%/:$+,/' / 
· �¬���������² 0')+"(); :$,&().1(/ / )'0$#$+$>(/ 4$-*$#)+-0') 
(#.? *$-"*)((? #$+/4 */# =)- $>3.3#/) 0) /(J/. 
��¦����¸©�� :&;$(($< -$./ +/5("; R)0&(:/' & -'/0/ -0)($'"01  

1�
 ,.( 0/+/:, ' ?:$,& '"+$%("20'$ HOK -0)($'"01 36 ,.( 0/+/:, :+)<(" 
�µQ – 31 ,.( 0/+/:, A"0)7 – 14 ,.( 0/+/:, G/,3=="() – 13 ,.( 0/+/:, ) 
¦§Î©� *+"*)#)9 () /(J/ :+)<(". 

� «³ '"#$%&')801 :)+’9+(",, J);0(", -*$-$%)," 0) ,30$#$, 
¦��Í��§��² =3+35 %&+$'/ -'3+#.$'"(".  

z� `���"q – 23 */#*+"9,-0'$ #.? $0+",)((? -$./ 5 ,$+-1:$< '$#" 
��� */#53,("; -$.?("; +$5-$./' J.?;$, '"')+8')((?. 

£��/`�"` !"/1%+2++3 )'(’3+"A *".0 5#/7-(8801 =3+35 %&+$'/ 
¢�§¦�«����� 5 *$#)')((?, +$5-$.& () 53,(& *$'3+;(8. N3+3>& 
¢�§¦�«���� /5 '/#-0)((8 ,/> ("," 250-300 , 5):.)#)801 5).3>($ '/# 
¬«����� / *$0&>($-0/ *.)-0). H'3+#.$'"((3 '"#$%&')((? -$./ 5 
¦��Í��§��²± ,)9 *3+3')4" *3+3# /(J"," -*$-$%)," '"#$%&')((?: 
�§�«£��§ '"7,)((?, ("51:) -$%/')+0/-01 +$5-$.&, ,$>."'/-01 
� �·¦�¸£����² +$#$'"6 /5 4."%$:"," *$:.)#),", 5%)4)=3((? -$./ 5) 
¦�´���¥ $-/#)((? () #($ :),3+" */#53,($4$ +$5="(3((? '$#$(3+$5="(("; 
��± Î�¥. 

>� �6���f !"/1%+, ?:"7 '"#$%&')801 =3+35 -'3+#.$'"(", 
��¥�¦�¢©���£©³ #.? $0+",)((? '"')+($< -$./, ) 0):$> #.? $0+",)((? 
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¥�«³¸�������­ -$#", ;.$+& / :)&-0":&. !"#$%&')((? -),$$-)#($< -$./ 
¢©�����©³ 50% '/# '"#$%&')((? '-/9< 0'3+#$< -$./ / 5#/7-(8901-? '/#-
¥¦�©�± -*$-$%$,.  

C�«§¶�� '/# *$0&>($-0/ / ,3;)(/=("; '.)-0"'$-037 *.)-0) */# =)- 
����������² $53+($< -$./ '":$+"-0$'&801 +/5($4$ 0"*& -$.3:$,%)7(", 
�¢©��� ± =)-$, '-3 =)-0/J3 '*+$')#>&801 53,-()+?#". !"+$%("20'$ 
����¦��­ -$./ () 0):"; */#*+"9,-0'); 5#/7-(8801 5 '":$+"-0)((?, 
��¬�©�¥�¦·�¢��´ '):&&,-'"*)+8').1("; *+"-0+$<'. 

C��Í�� =)-0"(& *$:.)#/' :),’?($< -$./ */# 53,.38 +$5+$%.?801 
Î�´©��± -*$-$%$,. 

°§´��«�¬ ² *3+3+$%:" :),’?($< -$./, ?:& '"#$%&')801 J);0(", 
±§©���±, *$.?4)9 ' *$#+/%(3((/, +$5,3.8')((/ / :.)-"@/:)2/< 5) 
¨¦�¥¸ ²±�.  N2!$%++2 -"#!04+2++3 5#/7-(8901-? ' #+$%)+:); '/#%/+:$'$< 
� ­, $6"!%++2 -"#!04+2++3 )%$ 4+&%3 +$5,3.8')((? – ' '/#23(0+$'"; 
�¦���¦¥�´. I$5,3.8')((? -$./ () %$+$J($ '/#%&')901-? () ').121$'"; 
±«���´. H&J/((? -$./ 5#/7-(8901-? ' )*)+)0); 0"*& :"*.?=$4$ J)+&. 
®�¢�����² ,$.$0$< -$./ 5#/7-(8801 )'0$,)0". 

2.4. Òåõíîëîã³ÿ ïåðåðîáëåííÿ ³ çáàãà÷åííÿ  
êîðèñíèõ êîïàëèí 

 
C%)4)=3((? :$+"-("; :$*)."( – #&>3 ')>."') *+$,/>() .)(:) ,/> 

'"#$%&')((?, :$+"-("; :$*)."( 0) <; '":$+"-0)((?, / ?'.?9 -$%$8 
-&:&*(/-01 *+$23-/' 0) ,30$#/' #.? 5%/.1J3((? :$(23(0+)2/< ,/(3+)./' 5) 
*3+'"(($4$ *3+3+$%.3((? 0'3+#"; :$+"-("; :$*)."(.  

M/# =)- 5%)4)=3((? :$+"-("; :$*)."( ,$>."'3 $0+",)((? ?: 
:/(23'"; 0$')+("; *+$#&:0/' (')*(?:, )5%3-0, 4+)@/0 0$6$), 0): / 
:$(23(0+)0/', ?:/ *+"#)0(/ #.? *$#).1J$4$ 03;(/=($ ,$>."'$4$ / 
3:$($,/=($ #$2/.1($4$ ;/,/=($4$ )%$ ,30).&+4/7($4$ *3+3+$%.3((?.  

! $-($'/ 03$+/< 5%)4)=3((? :$+"-("; :$*)."( .3>"01 )()./5 
'.)-0"'$-037 ,/(3+)./' / <; '5)9,$#/? ' *+$23-); *$#/.&, 0): 5')() – 
(0+2!'.5!<03. C%)4)=3((? :$+"-("; :$*)."( #$5'$.?9 '":$+"-0$'&')0" 
:$,*.3:-(/ / %/#(/ +&#", 5#3J3'"0" '"#$%&')((? :$+"-("; :$*)."( 
J.?;$, '":$+"-0)((? '"-$:$*+$#&:0"'("; -*$-$%/' -&2/.1($4$ '"7,)((? 
/5 ,)-"'&, 5("5"0" 0+)(-*$+0(/ '"0+)0", $-:/.1:" *3+3'$5?01-? 0/.1:" 
:$(23(0+)0", ) (3 '-? ,)-) '"#$%&0$< -"+$'"(". 

C).3>($ '/# ,/(3+).1($4$ -:.)#& 0) ',/-0& :$+"-("; ,/(3+)./', 
+$5,/+/' ':+)*.3(1 '"5()=)801 5%)4)=&')(/-01 :$+"-("; :$*)."( / 
$%R+&(0$'&801 -;3,& 5%)4)=3((?, ?:) -:.)#)901-? 5 *$-./#$'("; *+$23-/'. 
H),) 5)4).1() -;3,) 5%)4)=3((? ':.8=)9 “+$5’9#()((?” ,/(3+)./', 0$%0$ 
'"'/.1(3((? <; /5 5+$-0:/', 6$ #$-?4)901-? *$#+/%(3((?, 0) 
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+$5,3.8')((?, :$+"-("; :$*)."(, “+$5#/.3((?” ,/(3+)./' '>3 *+$23-)," 
5%)4)=3((?. 

W: *+)'".$, -*$=)0:& '":$(&901-? +&#$*/#4$0$':), ?:) -:.)#)901-? 
/5 *$#+/%(3((?, 4+$;$0/((?, ) 0):$> &-3+3#(3((? ,)03+/).&. M$#+/%(3((? 
*+$'$#"01-? ' #3:/.1:) -0)#/7, ,/> ?:"," ,$>() '"#/.?0" 4$0$'"7 
*+$#&:0. M$#+/%(3((? 5#/7-(8901-? () #+$%)+($--$+0&').1("; 
&-0)($':);, ?:/ *+"5()=3(/ #.? *3+'"(($< *3+3+$%:" / */#4$0$':" 
'"#$%&0$< 4/+("=$< ,)-" #$ *+$,"-.$'$4$ '":$+"-0)((?. M$#+/%(3((? 
'":$(&901-? () #+$%)+:);. 

H3+3# -&=)-("; #+$%)+$: '"#/.?801 ,)J"(" '3.":$4$ (#$  
100-350 ,,), -3+3#(1$4$ (40-100 ,,) / #+/%($4$ (5-40 ,,) *$#+/%(3((?. C) 
:$(-0+&:0"'(", '":$+"-0)((?, +$%$=$4$ $+4)(& +$5+/5(?801: 6$:$'/ 
#+$%)+:", & ?:"; *$#+/%(3((? 5#/7-(8901-? 5) #$*$,$4$8 #'$; 
*+?,$:&0("; *."0-6$:, $#() )%$ $%"#'/ 5 ?:"; +$%.?01 :$."').1("7 +&;; 
:$(&-(/ #+$%)+:", ' ?:"; *$#+/%(3((? '/#%&')901-? '-3+3#"(/ *+$-0$+&, 
&0'$+3($4$ '(&0+/J(1$8 *$'3+;(38 (3+&;$,$4$ :$(&-) / 5$'(/J(1$8 
*$'3+;(38 +&;$,$4$ :$(&-), ?:"7 5#/7-(89 4/+)2/7(/ +&;"; ').:$'/ 
#+$%)+:", ' ?:"; *$#+/%(3((? 5#/7-(8901-? ,/> 2"./(#+"=("," ').:)," 
)%$ ,/> ').:$, / *."0$8; #+$%)+:" &#)+($< #/<, #$ ?:"; ().3>)01 +$0$+(/ 
#+$%)+:", ,$.$0:$'/ #+$%)+:", #3 *$#+/%(3((? 5#/7-(8801 %"0)," )%$ 
,$.$0:),", 5):+/*.3("," () :$+*&-/ +$0$+), ?:"7 J'"#:$ $%3+0)901-?. ! 
-&=)-(/7 *+):0"2/ *$#+/%(3((? $-($'($8 +&7(/'($8 #/98 9 
+$5#)'.8')((?. 

C) '"#$, +3)./5)2/< ,30$#" *$#+/%(3((? #/.?01 () ,3;)(/=(/ 
(()7%/.1J *$J"+3(/), *(3',)0"=(/ )%$ '"%&;$'/, 3.3:0+$4/#+)'./=(/, 
3.3:0+$/,*&.1-(/, 3.3:0+$03+,/=(/ 0) )3+$#"(),/=(/. C) -*$-$%$, #/< () 
,)03+/). *$#+/%(3((? $ () -0)0"=(3 / #"(),/=(3.  

J6'6%1+0 *-"*"4% ,3;)(/=($4$ *$#+/%(3((? 5#/7-(8801-?:  
+$5#)'.8')((?,, +$5:$.8')((?,, 5.),&')((?,, ?:3 *+$'$#?01 ' 6$:$'";, 
:$(&-("; 0) ').:$'"; #+$%)+:);.  

P%+'(01+0 *-"*"4% *$#+/%(3((? 5#/7-(8801-?: &#)+),", -0"+)((?,, 
+$5:$.8')((?, 0) +$5#)'.8')((?,. C) +$5,/+)," :/(23'$4$ *+$#&:0& 
'"#/.?801 *$#+/%(3((? '3.":3 (100-350 ,,), -3+3#(9 (40-100 ,,), #+/%(3 
(5-40 ,,).  

M+$23- -"#!04+2++3 5#3%/.1J$4$ *$9#(&801 /5 *$*3+3#(/, 
4+$;$0/((?,, :$." &'3-1 '";/#("7 ,)03+/). -*$=)0:& ()#;$#"01 () 4+$;$0, 
) ' #+$%)+:& ()*+)'.?801-? ."J3 '3.":/ J,)0:", #$ 0$4$ > 
*/#+3J/0:$'"7 *+$#&:0 4+$;$0& /#3 #)./, ,"()8=" #+$%)+:&.  

>!","60++3 – 23 #&>3 ')>."'"7 *+$23-  5%)4)=3((? / *3+3+$%.3((? 
:$+"-("; :$*)."(, ) <!","6 – 23 ,)J"() )%$ *+"-0+/7 #.? +$5#/.3((? 
(-$+0&')((?) -"*:"; ,)03+/)./' 5) +$5,/+)," J,)0:/' () *+$-/').1("; 
*$'3+;(?; 5 :)./%+$')("," $0'$+)," #.? $0+",)((? *+$#&:0/' +/5($4$ 
4+)(&.$,30+"=($4$ -0)(&. C) ;)+):03+$, +&;& +$%$=$4$ $+4)(&, 0$%0$ 
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*+$-/8').1($< *$'3+;(/ )%$ -*$-$%& *3+3,/63((? ,)03+/).& 4+$;$0" 
+$5+/5(?801 5) *+"(2"*$, #/< ():  

® (3+&;$,/ (:$.$-(":$'/, #&4$'/, :$(/=(/); 
® =)-0:$'$ +&;$,/ (').:$'/, .)(284$'/, 5/ 5%&#>3((?, :$."')(1 
¬��Í¥�¬� -"0) 0) /(.);  
® +&;$,/ (4/+)2/7(/ / '/%+)2/7(/);  
® $%3+0$'/ (%)+)%)((/);  
® 4/#+)'./=(/ (4/#+$2":.$("). 
!)>."'", *+$23-$, 5%)4)=3((? :$+"-("; :$*)."( 9 :.)-"@/:)2/?. 

C.'*%80)'@03 – *+$23- +$5*$#/.& (-3*)+)2/<) *$#+/%(3($4$ ,)03+/).& ' 
+/#"(($,& )%$ *$'/0+?($,& -3+3#$'"6/, 6$ %)5&901-? () $-($'/ 
'/#,/(($-037 & J'"#:$-0?; *)#/((? ($-/#)((?) =)-0"($: +/5($4$ +$5,/+&, 
<; @$+," 0) 6/.1($-0/.  

H26"? ).'*%80)'@0A 9 $0+",)((? *+$#&:0/' +/5($4$ 4+)(&.$,30+"=-
($4$ -:.)#& / 6/.1($-0/. A.)-"@/:)2/8 '":$+"-0$'&801 5#3%/.1J$4$ */# 
=)- 5%)4)=3((? =$+("; / :$.1$+$'"; +&#, ,30)./', '&4/..? 0) *$#/%("; 
:$+"-("; :$*)."( – #.? 5)%35*3=3((? $*0",).1("; +$5,/+/' *+$#&:0/' 
#.? ()-0&*($4$ $%+$%.3((?, ()*+":.)# *3+3# 4+)'/0)2/7(", 5%)4)=3((?, / 
@.$0)2/98. I$5,/+" +$5#/.8')("; =)-0"($: '/# 1 ,, #$ 40 ,:,. N)03+/)., 
%/.1J"7 3 ,,, +/#:$ */##)801 :.)-"@/:)2/< (:+/, '&4/..?, #3 :.)-"@/:)2/< 
*/#.?4)801 =)-0"(:" #$ 13 ,,). 

C).3>($ '/# -3+3#$'"6), ' ?:$,& *+$;$#"01 *$#/. =)-0"($:, 
+$5+/5(?801 (")!5 (4/#+)'./=(&) / *5,5 (*(3',)0"=(&) :.)-"@/:)2/<.  

C) *+"(2"*$, *$#/.& +$5+/5(?801 :.)-"@/:)2/8 <!'$06'@0D+5 (5 
*$#/.$, =)-0"($: & *$./ -"." 0?>/((?) / $0#@2+6!"$5 (5 *$#/.$, & *$./ 
'/#23(0+$'"; -".).  

F@3:0"'(/-01 :.)-"@/:)2/< 5).3>"01 '/# +$5*$#/.& +/#:$< @)5" 5) 
*+$#&:0)," :.)-"@/:)2/<, (3+/'($,/+($-0/ J'"#:$-0/ 03=/< 0) << 
0&+%&.3(0($-0/ 5) *3+3+/5$, :.)-"@/:)0$+), @$+," 0) 6/.1($-0/ =)-0"($:, 
) 0):$> :$(-0+&:0"'("; *)+),30+/' :.)-"@/:)0$+/'. D+&#(/-01 
:.)-"@/:)2/< 5+$-0)9 /5 5,3(J3((?, +$5,/+/' =)-0"($:. Q&>3 0$(3(1:/ 
=)-0"(:" (,3(J3 10 ,:,) -".1(/J3 5."*)801-? $#() 5 $#($8 $ 
:$)4&.8801 )%$ @.$:&.8801. 

U -"-03,); /5 +/#"((", #"-*3+-/7(", -3+3#$'"63, J'"#:& 
:$)4&.?2/8 $%&,$'.89 ''3#3((? )"'<5.3+60$.  

C"'<5.3+6% – 23 +3=$'"(", ?:/ 5(">&801 5);"-(& 5#)0(/-01 
)#-$+%2/7($--$.1')0("; J)+/' () *$'3+;(/ =)-0"($: #"-*3+-($< @)5". Q.? 
4/#+$5$.37 3@3:0"'("," :$)4&.?(0)," -.&>)01 3.3:0+$./0". U0'$+3((? 
)4+34)0/' $#($+/#("; =)-0"($: ()5"')901-? <"(")"'<5.3@0M?, +/5($+/#("; 
– <262!")"'<5.3@0M?. 

!"# :$)4&.?2/<, #3 =)-0"(:" #"-*3+-($< @)5" $%’9#(&801-? ' +";./ 
)4+34)0" & +)5/ ''3#3((? ' -"-03,& -*32/).1("; *$./,3+("; #$%)'$:, 
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()5"')901-? 8.")5.3@0M?. G)7%/.1J 7,$'/+("7 ,3;)(/5, #/< 0):"; #$%)'$: 
(@.$:&.?(0/') – )#-$+%2/? ,):+$,$.3:&. $#($=)-($ () +/5("; =)-0"(:);.  

U '$#("; -3+3#$'"6); ):0"'("," @.$:&.?(0)," '')>)801 
$+4)(/=(/ '"-$:$,$.3:&.?+(/ -*$.&:" (:+$;,).1, '"+$%("=/ 23.8.$5"), 
-"(030"=(/ *$./,3+" ):+".$'$4$ +?#& (*$./):+".),/#", *$./):+".)0"), 
*$./'/(/.$'"7 -*"+0, *$./3.3:0+$./0", ) 0):$> (3$+4)(/=(/ -*$.&:" 0"*& 
*$./:+3,(/9'$< :"-.$0". 

!+);$'&8=", 6$ 5%)4)=3((? :$+"-("; :$*)."( *+$'$#?01, ' 
$-($'($,&, & '$#?($,& -3+3#$'"6/, ':+)7 (3$%;/#(", 03;($.$4/=(", 
*+$23-$, 9 $%35'$#(8')((?.  

O42/$"#+?$'++3 – *+$23- '/#$:+3,.3((? +/#:$< @)5" (*3+3')>($ 
'$#") '/# :$+"-($< :$*)."(" )%$ $0+",)("; /5 (1$4$ *+$#&:0/' *3+3+$%:". 
M+$#&:0" 5%)4)=&').1("; @)%+": 5()=($ ()-"=3(/ '$#$8 / (3*+"#)0(/ #.? 
*$#).1J$4$ ,30).&+4/7($4$ *3+3+$%.3((? )%$ 0+)(-*$+0&')((?. U 5'’?5:& 
5 2", '-/ :$(23(0+)0" $%35'$#(8801. Q$-"01 =)-0$ $%35'$#(8801 0):$> 
'/#;$#" 5%)4)=&').1("; @)%+": ' $-($'($,& 5 ,30$8 '"#).3((? 5 ("; 
'$#" #.? 5'$+$0($4$ '$#$5)%35*3=3((? )%$ #.? -&;$4$ -:.)#&')((? 
'/#;$#/'. V%35'$#(3((? ,$>3 5#/7-(8')0"-1 *+$-0", #+3(&')((?,, 
54&6&')((?,, @/.10+&')((?, / 03+,/=(", -&J/((?,. V%35'$#(8')((? 
'":$(&901-? () $%35'$#(8').1("; &-0)($':);.  

O42/$"#+?$'.9+' 5*6'+"$)' – 23 -*$+&#) 5 '/#*$'/#("," 
*+"-0+$?," #.? '/#$:+3,.3((? '$#" '/# :$+"-($< :$*)."(". !"%/+ 
$%35'$#(8').1($< &-0)($':" 5).3>"01 '/# +$5,/+/' =)-0"($: *+$#&:0&, 
?:"7 $%35'$#(8901-?. Q.? ,)03+/).&, =)-0"(:" ?:$4$ %/.1J/ 3-5 ,,, 
'":$+"-0$'&801 $%35'$#(8').1(/ &-0)($':" #.? #+3(&')((? ' J0)%3.?;, 
4+$;$0", 3.3')0$+" / :.)-"@/:)0$+". V%35'$#(8')((? ' J0)%3.?; 
5#/7-(8801 () #+3()>(/7 -:.)#);, 5+$%.3("; /5 5)./5$%30$(& 5 
'3+0":).1("," )%$ *$;"."," -0/()," 0) *$.$4", #($,, ' ?:$,& 9 
#+3(&').1(/ :)()':". Q.? $%35'$#(8')((? '":$+"-0$'&801 '/%+)2/7(/, 
+35$()(-(/ / -),$%).)(-(/ 4+$;$0", ) #.? #&>3 $%35'$#(3("; *+$#&:0/' 
'":$+"-0$'&801 #&4$'/ 4+$;$0", ' ?:"; 75% '$#" '"#).?901-? 5) +);&($: 
'/#23(0+$'"; -"..  

V%35'$#(8')((? () 3.3')0$+); 5#/7-(8901-? #+3(&')((?, ' *+$23-/ 
0+)(-*$+0&')((? :$'J),". W:6$ *+$#&:0, 6$ $%35'$#(8901-?, ,)9 
+$5,/+" =)-0"($: ' ,3>); 0-0,5 ,,, 0) '":$+"-0$'&801 ,)4(/0(/ 
#3J.),)0$+", 54&6&')=/, 4/#+$-3*)+)0$+", 4/#+$2":.$(", 23(0+"@&4" 0) 
,)4(/0(/ -3*)+)0$+". N)4(/0(/ #3J.),)0$+" / ,)4(/0(/ -3*)+)0$+" 
'":$+"-0$'&801 #.? ,)4(/0("; *+$#&:0/'.  

D3+,/=(3 '"-&J&')((? *+$#&:0/' 5%)4)=3((? 5#/7-(8801-? ' 
$-($'($,& ' %)+)%)(("; -&J)+:);, ' *3=); :"*.?=$4$ J)+& /(:$." ' 
:$('39+("; -&J)+:);, 63 +/#J3 ' 0+&%);--&J)+:);. 



 

 

121

V�¯� ^�N�� ��N�JG��, �K���ãG]��JG����G�G

�G��N2��� �� JG��KNN� 

µ��§�§�  03;($.$4/< '"#$%&0:& :$+"-("; :$*).3(1 5&,$'.8801 0):/ 
���� *$+&J3(1 ()':$."J(1$8 -3+3#$'"6): 

® 43$,3;)(/=(/ – +$50+/-:&')((? *$+/# '()-./#$: *+$'3#3((? 
����´ �, 5,/() +3.19@& ,/-23'$-0/, *$'3+;(3'$4$ J)+& 53,./, 
��¦�������² ./-/', #3@$+,)2/? 53,($< *$'3+;(/; 
® 4/#+$.$4/=(/ – 5,/() 5)*)-/', +3>",& +&;&, ?:$-0/ 0) +/'(? 
e¦��©���´ '$#, '$#($4$ +3>",& R+&(0/', '"(3-3((? & +/:" / '$#$7," 
Î¥ �«���´ +3=$'"( /5 ()#+ 53,./; 
® ;/,/=(/ – 5,/() -:.)#& / '.)-0"'$-037 )0,$-@3+" 0) 4/#+$-@3+" 
(*/#:"-.3((?, 5)-$.3((?, 5)%+&#(3((? '$#, 5%/.1J3((? 0$:-"=("; 
§«§±§�© � & *$'/0+/); 
® @/5":$-,3;)(/=(/ – 5)%+&#(3((? #$':/..? *".$,, 5,/() 
�«�¢©���¢©§¡ R+&(0$'$4$ *$:+"'& 0) /(J3; 
® J&,$'3 5)%+&#(3((? / '/%+)2/? R+&(0&. 
� ,/-2?; '/#:+"0"; +$5+$%$: '/#%&')901-? '"+&%&')((? ./-/' 0) 

·�¦�Î§��² +$-."(($-0/ '()-./#$: *+$'3#3((? +$5:+"'("; +$%/0 0) 
¢¥«�������² *$+/# () *$'3+;(/ 53,./. 

E/+("=/ +$5+$%:" *+"5'$#?01 #$ 5%/.1J3((? -0$:& +&#(":$'"; 0) 
J);0("; '$#, ?:/ (3-&01 5()=(& :/.1:/-01 5)%+&#(8')=/': ;.$+"-0/ -*$.&:", 
-/+=)(& :"-.$0&, +$5="((/ -$./ 5)./5), ,)+4)(28, ,/#/ 0) /(. V-$%."'$ 
(3%35*3=("," 9 ')>:/ ,30)." Cd, Mo, Ni, Zn, Va, Be, Hg, As, Se, Pb. 
T)+):03+($, 6$ ')>:/ ,30).", ?:/ '"*)." () 4+&(0, '/.1($ +&;)801-? +)5$, 
5 '$#$8 0) :$(23(0+&801-? ' #$(("; '/#:.)#)((?;. I0&01, ?:) '')>).)-? 
(3+$5="(($8 & '$#/, */# =)- $-)#>3((? () #($ '$#$7," 5)-'$8901-? 
%):03+/?," 0) +)5$, 5 ("," *$0+)*.?9 #$ <>/ +"%, ?:& *$0/, '>"')9 
.8#"(). 

� � =)- 3:-*.&)0)2/< ()#+ '"'$#?01-? 5 :$+"-0&')((? '3.":/ *.$6/ 
¢ «³¢³¥�¬�¢·���¦¢³¥�´ &4/#1, 5(">&901-? <; *+$#&:0"'(/-01. D): & +)7$(/ 
ª�¦¢³¥�­ ,)4(/0($< )($,)./< *$%."5& :)+’9+/' & +)#/&-/ 1,5-2 :, 
�¦�¶�¡� ¢©³ *$./' 5("5".)-? () 30-50% '()-./#$: */#.&>&')((? R+&(0/' 
�� +G=8, 5+$-0)((? ' ("; J:/#."'"; #$,/J$: ,30)./' 0) -:$+$=3((? 
¶��«§��² '$#$8. 

������©�¥ ,/(3+).1($< -"+$'"(" *+"5'$#"01 #$ 5,/(" 
���¥�«�Î�³�¬� .)(#J)@0& 5) +);&($: ()4+$,)#>3((? 4/+("="; ,)- 
('/#').", 03+":$("). O);0(/ *$+$#" ' 03+":$(); -;".1(/ #$ 
¢�±���¬�¦²��², 6$ *+"5'$#"01 #$ 03*.$'$4$ 5)%+&#(3((? *$'/0+? 
�©±�¢¨§¦� / ;/,/=($4$ 5)%+&#(3((? *+$#&:0)," 4$+/((?. 

� U:+)<(/ ()7%/.1J/ *$+&J3((? *+"+$#($4$ -3+3#$'"6) -0)."-? () 
ª¦���¦ ¶¶ , 0&0 5)()*)63($ *$()# 18 0"-. 4) 53,./ (+"-. 2.4). 
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I��± ¦ '0+)0 5).3>"01 '/# -*$-$%& +$5+$%:" +$#$'"6, '/# 03;(/:" 0) 
©§´��«�¬ ­ 4/+("="; +$%/0. D$,&, ?: 2/.1, .8#-0'$ -0)'"01 *3+3# -$%$8 
����Í� 5 */#'"63((? 3@3:0"'($-0/ '"#$%&')((? :$+"-("; :$*)."(. P3 (3 
© «³¥� 5%/.1J&9 -0+$: >"00? +$#$'"6), ).3 / 5)*$%/4)9 *$#).1J$,& 
¦�¡������£ *+"+$#" 5) +);&($: $-'$9((? ($'"; +$#$'"6. M/-.? 
���§¦Î§��² 4/+("="; +$%/0 (3$%;/#($ 5#/7-(8')0" +3:&.10"')2/8.  

I§¥�«³©���¸ ² *+"'$#"01 53,./ ' -0)(, ?:"7 #$5'$.?9 
��¥�¦�¢©�����©� 53,.8 ()#)./ ' -/.1-1:$4$-*$#)+-1:$,& '"+$%("20'/, #.? 
« ¢���´ ()-)#>3(1, %&#/'("20') 0$6$. 

>��"���6`$"��"� !2)5.96%$'@03 *3+3#%)=)9 4)-/((? 03+":$(/', 
¨�¦±�����² *.$-:"; '/#')./', 54.)#>&')((? -;"./', 5)-"*)((? *$(">3(1. 

°�� �a��"� !2)5.96%$'@03 5#/7-(89 '/#($'.3((? R+&(0/' #.? 
���§�·§Í§��² <; +$#8=$-0/. G) 53,.?;, ?:/ 5'/.1(8801-? '/# 4/+("="; +$%/0 
¢©��¦££©³ $+(/ 53,./, -/($:$-", ()-)#>&801 ./-. X($#/ :)+’9+" 
��¥�¦�¢©���£©³ */# '$#$-;$'"6). 

U 0)%.. 2.2 ()'3#3($ *$+/'(?.1(& ;)+):03+"-0":& '*."'& () 
*+"+$#(3 -3+3#$'"63 U:+)<(" +$5+$%$: +/5("; '"#/' ,/(3+).1($< 
-"+$'"(". 

I�¢. 2.4. A$-,/=("7 5(/,$: A+"'$+/51:"; 5)./5$+&#(";  
'"#$%&'("; :)+’9+/' 
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°��«�¸² 2.2 

±ÈÆ¿ÒÅÄºÌÅ» .#,#(6@,%$6%(# 5/"%5B -# /,%,+2-@ $@,@2+5%J@ 
²ÀÆ»³Å½ ,+0,+F(% ,'0-%. 5%2'5 D'-@,#"4-+C $%,+5%-% 

E/+("=$-
'"#$%&'("7 
+34/$( 

M.$6) 
*$+&J3($< 
*$'3+;(/, 
:,2 

V%’9, *+"-
*."'& 
J);0("; 
'$# 5) #$%&, 

106 ,3 

I$5'"0$: 
(3%35*3=("; 
43$.$4/=("; 
*+$23-/' 

V%’9, 
()4+$,)-
#>3("; 
'/#;$#/', 
,.( ,3 

T)+):03+ 
5)%+&#(3((? 
4+&(0/' 

 

Q$(%)- 
(:),’?(3 
'&4/..?) 

15 000 2,5 M+$-/#)((?, 
*/#0$*.3((?, 
5-&'", :)+-0, 
3+$5/? 

1050,0 A$,*.3:-("7 
(')>:/ ,30).", 
()@0$*+$#&:0", 
;/,/=(/ -*$.&:") 

L1'/'-1:$-!$-
."(-1:"7 (:)-
,’?(3 '&4/..?) 

150 0,06 M+$-/#)((?, 
*/#0$*.3((?, 

:)+-0 

0,05 A$,*.3:-("7 
(')>:/ ,30).", 
;/,/=(/ -*$.&:") 

Q(/*+$'-1:"7 
(%&+3 '&4/..?) 

20 0,24 C-&'", 
*/#0$*.3((? 

G35()=-
("7  

A$,*.3:-("7 
(')>:/ ,30).", 
()@0$*+$#&:0") 

Q(/*+$*30+$'-
-1:$-Q$(321:) 
5)*)#"() 
(()@0) / 4)5) 

G35()=() !/#-&0(/ G35()=(/, 
.$:).1(/ 

!/#-&0(/  A$,*.3:-("7, 
.$:).1("7 (()@-
0$*+$#&:0") 

A+"'%)- 
(5)./5$) 

170 0,13 M+$-/#)((?, 
5-&'", 

*/#0$*.3((?, 
:)+-0 

1,6 A$,*.3:-("7 
(')>:/ ,30).", 
()@0$*+$#&:0", 
;/,/=(/ -*$.&:") 

M3+3#:)+*)0-
-1:"7 (-/+:)) 

150 0,13 M+$-/#)((?, 
5-&'", 

*/#0$*.3((?, 
:)+-0, -&@$5/? 

M$()# 50 !"-$:) 5)%+&#-
(3(/-01 (;/,/=(/ 
-*$.&:", -/+:), 
-$./) 

N0# 1'* -0#/2(+"<" $%#"45$'++3 )"!%*+%, )"-'.%+ '/#%&')901-? 
$-/#)((? *$'3+;(/ 53,./. C)*)#"(", 6$ &0'$+8801-? *+" 21$,&, 
5)*$'(8801-? '$#$8. G)*+":.)#, ' M+":)+*)00/ */# =)- +$5+$%:" :)./7("; 
-$.37 &0'$+"."-? '$#$7," 4."%"($8 #$ 3 ,30+/'.  

X(03(-"'(/ */#53,(/ 4/+("=/ +$%$0" *+"5'$#?01 #$ #3@$+,)2/< 0$'6 
*$+/#, ?:/ .3>)01 '"63, / 5-&')((? 53,($< *$'3+;(/, ?:3 *+$?'.?901-? ' 
&0'$+3((/ ,&.1# 5-&')((? / $-/#)((? (+"-. 2.5). !3+0":).1(3 5-&')((? 
(5+&J3((?) %&')9 ()7%/.1J /(03(-"'(", & +)5/ -&2/.1("; -"-03, 
'"7,)((? :$+"-("; :$*)."( / 5()=($< *$0&>($-0/ $#"($=("; 
+$5+$%.8')("; *$:.)#/' )%$ -&,)+($< *$0&>($-0/ *)=$: -&2/.1("; 
*.)-0/', 6$ '"7,)801-?.  

U -3+3#(1$,& 5)4).1() '3."="() $-/#)((? -0)($'"01 25% / %/.1J3 '/# 
*$0&>($-0/ *$:.)#/', ?:/ '"7,)801-?. C+&J3((?, 4/+-1:"; *$+/# / 
&0'$+3((8 ,&.1# 5-&')((? / $-/#)((? ()#)901-? $-$%."'3 5()=3((? */# =)- 
*+$3:0&')((? / %&#/'("20') ()53,("; -*$+&#, '/#$,"; ' /(>3(3+(/7 
*+):0"2/ ?: %&#/'("20'$ () */#+$%.8')("; 03+"0$+/?;.  
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I�¢. 2.5. !*."' () #$':/..? '/# +$5+$%:" +$#$'"6 :$+"-("; 
¥�·�«�� */#53,(", -*$-$%$, 

C+&J3((? 4/+-1:"; *$+/# / $-/#)((? 53,($< *$'3+;(/ ;)+):03+(/ #.? 
%)4)01$; +$#$'"6 U:+)<(", $-$%."'$ Q$(321:$4$ 0) L1'/'-1:$-
!$."(-1:$4$ '&4/.1("; %)-37(/'. U 2"; +34/$(); & 5$(/ 4/+("="; '"+$%$: 
5();$#?01-? #3-?0:" 0"-?= >"0.$'"; %&#"(:/', $%’9:0/' -$2/).1($-
:&.10&+($4$ *+"5()=3((?, *+$,"-.$'"; -*$+&# 0$6$. B)4)0$ 5 ("; 
*$-0/7($ #3@$+,&801-? / *$0+3%&801 +3,$(0&. W: '/#,/=).$-1 +)(/J3, 23 
5&,$'.89 5-&')((? 53,($< *$'3+;(/ / &0'$+3((? ,&.1#$-)#&. ! 0):"; 
,&.1#); (3+/#:$ 5();$#?01-? 2/./ >"0.$'/ ,/:+$+)7$(".  

� � =)- */#53,($4$ +$5+$%.3((? *$:.)#/' :$+"-("; :$*)."(, ?:/ 
���´��²©³¢² () 4."%"(/ 50-100 ,, 5-&')((? 0$'6/ *$+/# & ,&.1#/ #$-?4)9 
·��§¦´�  53,./ =3+35 8-15 #(/'. W:6$ $-($'() *$:+/'.? *+3#-0)'.3() 
¢© ¡¥�±� #$ $-/#)((? *$+$#),", 0$ 0):3 5-&')((? ,$>3 '/#%&0"-? =3+35 3-4 
± ¢²¸ . 

´µ¶·¸¹µ··º» G=?9G 87Q87R7! 87S7G9T !789:;9N 

¼¸½¾¿º· =<SQME;9E :=7:7R7E ;> S7G!<??U 

ôåÚÙã ()*+&>3($4$ -0)(& ,)-"'& 0) 
03;($43((/ +&;" 53,./  

ÀÝÞÁÜÙÙó 03+"0$+/<, @/.10+)2/7(/ 
&6/.1(3((? R+&(0/', *+$+"'" *."'&(/' 

KÖíÕèÚïã�Úó :)+-0$'"; / -&@$5("; 
*+$23-/' 

ÀÝÚæãÙÙó / *+$')." () 53,(/7 *$'3+;(/  

ôãáÛÞæÙÜÙÙó '$#$7,"6 '/# '$#($< 3+$5/< 
03+":$(/' 

KÖíÕèÚïã�Úó ,3+5.$0("; *+$23-/' 

ôåÚÙã +3>",& / -:.)#& */#53,("; '$# 

ôãáÛÞæÙÜÙÙó 53,3.1 */# 03+":$(" 

ôåÚÙã +3>",& / -:.)#& *$'3+;(3'"; '$# 
0) 5)%+&#(3((? '$#$7,"6 J);0("," 
'$#)," 

KÖíÕèÚïã�Úó @/5":$-;/,/=("; 
*+$23-/' ($:"-(3((?, 
'".&>&')((?)  

ôÝÞèÙÚ #3@$+,)2/< () -;".);  

ôåÚÙã 03,*3+)0&+($4$ *$.?  

ôãáÛÞæÙÜÙÙó )0,$-@3+" J);0(", 
*$'/0+?,  

ôãáÛÞæÙÜÙÙó )0,$-@3+" 4)5),", 
6$ '"#/.?801-? 5 03+":$(/' 0) 
-:.)#/' :$+"-("; :$*)."(  

ôãáÛÞæÙÜÙÙó ,/(3+).1(", *".$, 
& +)5/ '/0+$'$< 3+$5/< '/#')./'  

ôãáÛÞæÙÜÙÙó R+&(0/' & +)5/ '$#($< 
3+$5/<  

ôãáÛÞæÙÜÙÙó ()#+ / */#53,($< 
4/#+$-@3+" & +)5/ */#53,($4$ 
*$;$')((? 0$:-"=("; '/#;$#/' 
ÛãæÚ×ãÖíÕèÙÕñ ÛÜì×èÕÙ  
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�¦���«� ()# '/#*+)21$')("," '&4/.1("," )%$ +&#("," *.)-0)," 
±�£©³ '3.":3 *$J"+3((? () *$0&>("; '&4/.1("; *.)-0);. G) 0):"; 
¦�������´ *+$')." -?4)801 40-60 ,, #$'>"() <; & ()*+?,:& 
·¦�¢©²¬���² '/#*+)21$')("; *.)-0/' =)-$, -0)($'"01 #3:/.1:) -$03(1 
±§©¦ �, ) J"+"() *+$')./' 20-40 ,30+/'. D):/ *+$')." -0+",&801 +$5'"0$: 
± ¢© %/.? '&4/.1("; %)-37(/'. H*32"@/=("," () '&4/.1("; +$#$'"6); 9 
·¦���«� *$''?5)(/ 5 */#53,("," *$>3>)," / '"4$+?((?, '&4/..?. U 2"; 
��·��¥�´ ,$>."'3 *+$-$=&')((? 4)5/' & >"0.$'/ 0) /(J/ *+",/63((?. W:6$ 
���� 5-&')((? -*/'*)#)9 5 4/+-1:"," -;".),", () ("; '()-./#$: &0'$+3((? 
©¦ ��� / $-/#)((? *$'3+;(/ +$5'"')801-? 5-&'". M$#/%(/ > 5-&'" $%'9,$, #$ 
�§¥ «³¥�´ ,/.17$(/' :&%/=("; ,30+/' '"(":)801 () -;".); / */# =)- 
�¢�����² 0$'6 *$+/# ()# '&4/.1("," *.)-0),", 6$ '"4$+/.". 

£�� 1'* $0#)!%6"<" !"/!"4.2++3 -").'#0$ )"!%*+%, )"-'.%+ & 
�§«�¥�´ $%-?4); '"0+)=)801-? 53,3.1(/ +3-&+-", *+"#)0(/ #.? -/.1-1:$4$--
·���¦¢³¥�¬� '"+$%("20'). C3,.? '"0+)=)901-? #.? %35*$-3+3#(1$4$ 
·¦��§�§��² '/#:+"0"; 4/+("="; '"+$%$:, #.? -:.)#&')((? '/#')./', #.? 
·¦�¥«�����² 3(3+430"=("; / 0+)(-*$+0("; :$,&(/:)2/7, #.? 
¢·�¦��¶§��² *+$,,)7#)(=":/' 0) /(J"; *$0+3%. A)+’9+" =)-0$ #$-?4)801 
¬«����� 400-600 ,, /, '/#*$'/#($, '3.":) :/.1:/-01 4/+-1:"; *$+/# 
������©³¢² () *$'3+;(8. M.$6/, 5)7(?0/ '/#').),", ' #3:/.1:) +)5/' 
·§¦§����£©³ *.$6& :)+’9+&. 

E«����� , 5#3%/.1J$4$ 0$:-"=(/, J)+" '"?'.?801-? () *$'3+;(/ 
� ���« �. P3 *3+3J:$#>)9 <; 5)+$-0)((8, ) */-.? #$6/' -0/=(/ 5 '/#')./' 
���� 5#/7-(8801 $0+&9((? +/=$: / R+&(0/'. V+/9(0$'($ ,$>() '')>)0", 6$ 
�«² '/#:+"0$4$ '"#$%&')((? 1 ,.( 0/+/: :$+"-("; :$*)."( *$0+/%($ 
�«��³¥� 100 4) 53,3.1("; &4/#1.  

µ�·¦�¥«��, () 53,3.1("; '/#'$#); *’?0" ECA A+"'%)-& 5)4).1($8 
·«��§£ *$()# 20 0"-. 4) 6$+/=($ -:.)#&901-? ,)7>3 84 ,.( ,3 +$5-
¥¦����´ *$+/# / %/.1J3 70 ,.( 0$(( ;'$-0/' 5%)4)=&').1("; @)%+":. 

�¦� 21$,& '/#%&')801-? (3 0/.1:" *$+&J3((? 4+&(0$'$-+$-."(($4$ 
·�¥¦��� () '3.":"; 03+"0$+/?;, ;$= 5()=() =)-0"() 7$4$ -3.3:0"'($ 
��¡±�¤©³¢² / -:.)#&901-? ' -*32/).1(/ '/#').", ) 7 *$+&J&901-? *$'3+;(? 
�§±«  '5)4)./ ?: 4/+("="," '"+$%:),", 0): / '/#').)," (+"-. 2.6). C,/(", 
��±��«§�  *$+&J3((?, *$'3+;(/, (34)0"'($ *$5()=)801-? () << 
� �«�¬ Í��´, 3+$5/7("; / 3-030"=("; ;)+):03+"-0":);. 
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I�¢. 2.6. !*."' () #$':/..? '/#:+"0"; 4/+("="; +$%/0 
 
H),3  */# =)-  '/#:+"0$4$  +$5+$%.3((?  *$:.)#/'  :$+"-(";  :$*)."( 

()7%/.1J3 *+$?'.?901-? 43$0$:-":$.$4/=("7 '*."' 4/+("=$4$ '"+$%-
("20') () .8#"(&.  

P3 ,$>() *$?-("0" 0):: 5) *$*3+3#(/ *3+/$#" .8#-1:$< 
2"'/./5)2/< *$:.)#" :$+"-("; :$*)."( %."51:/ #$ 53,($< *$'3+;(/ 5 
'3.":",  ',/-0$,  :$+"-(";  :$,*$(3(0/'  '>3  #)'($ '/#*+)21$')(/, ) #$ 
'/#*+)28')((? ' -&=)-("7 *3+/$# ().3>)01 *$:.)#" :$+"-(";  :$*)."(,  
?:/  ,)801  5()=($  (">="7  ',/-0  :$+"-("; :$,*$(3(0/', +$5,/63(/ () 

ÂÃÄÅÂ G<S!89L9N O<8;9V9N 87Q87R7!  

ÆÇ M!7?7O<V;< :9:LME9 

ÈÉÊËÌÍÎÎÏ 4+&(0$'$-+$-."(($4$ 
ÐÉÑÊÒÓË () '3.":"; 03+"0$+/?;  

ÔÑÕÒÓÖ×ØÙÖÏ @/5":$-;/,/=("; 
ÐÊÉÙÍÚÖÓ & ,)-"'/ 

ÔÑÕÒÓÖ×ØÙÖÏ ,3+5.$0("; *+$23-/' 

ÈÉÊËÌÍÎÎÏ 53,($< *$'3+;(/ */# 
ÛØÚ *+$'3#3((? '/#:+"0";  
ÜÖÊÎÒÛÒÝ '"+$%$:  

ÞÉßÎØ 3+$5/? '/#')./' 0) %$+0/' 
ÑØÊ’9+/' 

àÍÐáÉÓÍ 5)%+&#(3((? #$':/..?  

àÊÖäÒÎÉËÕÓÉÊÍÎÎÏ 0) 03+,$:)+-0" 

åæÖÎØ .)(#J)@0/' 

åæÖÎØ ()*+&>3($4$ -0)(& ,)-"'& 0) 
5-&'(/ #3@$+,)2/< &-0&*/' 

ÈÉÊËÌÍÎÎÏ +3>",& 0) -:.)#& 
ÐÉÓÍÊÝÎÍÓÒÝ '$#  

ÈÉÊËÌÍÎÎÏ +3>",& 0) -:"#& 
ÐÖß×ÍæÎÒÝ '$#  

ÈÒáÉÜØ×ÉÓÍ 5)%+&#(3((? */# =)-  
,)-$'"; '"%&;/'  

åØçÊËßÎÍÎÎÏ *$'/0+? 4)5),", 6$ 
ÓÒßÖáÏèÕéÚÏ 5 ,)-"'& 0) 
ÑÉÊÒÚÎÒÝ :$*)."(  

åØçÊËßÎÍÎÎÏ )0,$-@3+" 4)5)," 
ßÓÒÜËÎÖÓ 0+)(-*$+0(";, 
ÕÍÝÎÉáÉÜÖÛÎÒÝ / 3(3+430"=("; 
æØÌÒÎ  

åØçÊËßÎÍÎÎÏ *$'/0+? *".$, & 
ÊØ×Ö '/0+$'$< 3+$5/< '/#')./', 
%$+0/' :)+’9+/' 0) ;'$-0$-;$'"6  

åØçÊËßÎÍÎÎÏ *$'/0+? ,/(3+).1-
(", *".$, */# =)- ,)J"(($4$ 
'/#%"')((?, *$#+/%(3((?, 
')(0)>($-+$5')(0)>&').1("; / 
0+)(-*$+0("; $*3+)2/7, %&+/((? 
-'3ÊßáÉÓÒÎ êáÍÑÕÊÉæØÜÎÖÕÎÍ 5)%+&#(3((? 

ßÉÓÑÖááÏ 

ëØßÖÉØÑÕÒÓÎÍ 5)%+&#(3((? 
ßÉÓÑÖááÏ 

ìËæÉÓÍ 5)%+&#(3((? #$':/..? 

ëÉ×ÚÖèÓØÎÎÏ ' ()':$."J(1$,& 
-3+3#$'"6/ J:/#."'";, 
0$:-"=("; 0) +)#/$):0"'("; 
3.3,3(0/' 53,($< :$+"  
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%/.1J"; 4."%"(); / ' -:.)#("; 4/+("=$-43$.$4/=("; 0) :./,)0"=($-
*$4$#("; &,$');.  

>0#!"(2,'+0/"$'+0 !"/!"4)% :$+"-("; :$*)."( 9 $#(", /5 #$-"01 
')4$,"; ="((":/' 5)%+&#(3((? 4/#+$-@3+", $-:/.1:" &-/ 4/#+$,3;)(/5$')(/ 
03;($.$4/< *$'’?5)(/ 5 '":$+"-0)((?, '$#", << 5)%+&#(3((?, 0) 
*$'3+(3((?, '$#" ' 5)%+&#(3($,& -0)(/ ' 5)4).1(& 4/#+$.$4/=(& ,3+3>&. 

!*."' +$5+$%$: :$+"-("; :$*)."( 4/#+$,3;)(/5$')(", / 
-'3+#.$'"((", -*$-$%)," () ()':$."J(9 -3+3#$'"63 #$-"01 5()=("7 
(+"-. 2.7 / 2.8). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I�¢. 2.7. !*."' () #$':/..? '/# +$5+$%.3((? +$#$'"6  
¬ �¦�±§´�� ������± -*$-$%$, 

 

ôåÚÙã +3>",& / -:.)#& *$'3+;(3'"; 
'$# 0) 5)%+&#(3((? '$#$7,"6  

KÖíÕèã�Úó ,3+5.$0("; *+$23-/' 

ÀØ×èïÙÜèÚ #3@$+,)2/< () -;".); 
'$#$7,"6 

ôãáÛÞæÙÜÙÙó *$'3+;(3'"; '$# 
*)."'($-,)-0".1("," 0) 
03;($.$4/=("," ,)03+/).),"  

ôåÚÙã 03,*3+)0&+($4$ *$.? 

ôåÚÙã *+"+$#("; .)(#J)@0/' 

MÚæí×ØàÜÙÙó 03+"0$+/7 
'$#$-;$'"6),"  

Ô×æÙã 3+$5/? R+&(0/' 0) 5)%+&#(3((? 
'$#$7,"6 *+$#&:0)," 3+$5/< 

ôåÚÙã +3>",& / -:.)#& */#53,("; '$# 

ÔÕíÛãíÕ 53,3.1("; +3-&+-/' #.? 
#$%&')((? :$+"-("; :$*)."( 0) 
-:.)#&')((? ;'$-0/' / '/#')./'  

ÔíÛãíÕ :$+"-("; :$*)."( & 
()#+); 0) */# =)- 5%)4)=3((?  

ôãáÛÞæÙÜÙÙó *$'/0+?($4$ 
-3+3#$'"6) '";."*("," 4)5)," 
#'"4&(/' '(&0+/J(1$4$ 
54$+?((? 03;($.$4/=("; 
0+)(-*$+0("; ,)J"(  

M×ÛÞÁÜÙÙó 4+&(0$'$-
Û×ÝàÕÙÙ×!× *$:+"00?  

ôãáÛÞæÙÜÙÙó *$'/0+? 4)5),", 6$ 
'"#/.?801-? 5 ,)-"'& *$+/# 0) 
:$+"-("; :$*)."(  

ôãáÛÞæÙÜÙÙó *$'/0+? *".$, '/# 
'/0+$'$< 3+$5/< ;'$-0$-;$'"6 0) 
'/#')./'  

íîïðñòîððóô G=?9G O<S87EMN>;<Q7G7;7O7 

õñö÷øùððú !789:;9N !7=>?9; ;> S7G!<??U 
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I�¢. 2.8. !*."' () #$':/..? '/# +$5+$%.3((? +$#$'"6  
¢�§¦�«������± -*$-$%$, 

� +)5/ 5)%+&#(3((? +/=$: / '$#$7,"6 :).),&0("," '$#),", ?:/ 
�©��¦££©³¢² */# =)- 4/#+$,3;)(/5$')($4$ +$5+$%.3((? :$+"-("; :$*)."(, 
¦��� 5)."J)9 '$#$7,"6) / 5()=(/ *.$6/ '$#$7,"6 '":.8=)801-? /5 
�§¦§¢©����, ) 5)*.)') 5),&.8901-?. !0+)=3(/ *.$6/ '/#($'.8801-? #.? 
�§¦§¢©� *+"%."5($ =3+35 10-15 +$:/' */-.? 5):/(=3((? +$5+$%.3((?. 

M/#*+"9,-0') ()@0$#$%&'($< 4).&5/ 5#/7-(8801 '*."' () 
���¥�«�Î�¤ -3+3#$'"63 & 0):"; *+$?');: 

® '".&=3((? 53,3.1("; +3-&+-/' #.? %&#/'("20') $%’9:0/' 
��¨©���������²;  
® *$+&J3((? 0) 5)%+&#(3((? 53,3.1; 

¸û·¸ü·ý Q>R8KS;M;;U S7G!<??U =<S V>: 

þ¾û´¸ûÿü¾··Q :GM8S?7G9;;9N LMN;7?7O<P 

üºG¸�ÿü¾··Q !789:;9N !7=>?9;  

[×ÙíãÙÕ ()@0" / 4)5&  

ôãáÛÞæÙÜÙÙó 53,3.1("; #/.?($: 
J.):$, 0) '/#').)," */# =)- 
%&+/((? -'3+#.$'"( 

ÔÕíÚÖãÙÙó '&4.3'$#(/' 0) /(J"; 
4)5/' ' *+$23-/ *$J&:$'$-
Û×ïèÚæÞèãàäÙ×!× 0) *+$,"-.$'$4$ 
%&+/((? -'3+#.$'"(  

ôãáÛÞæÙÜÙÙó -3+3#$'"6) =3+35 
'"0/:)((? ()@0" / 4)5& 5 
0+&%$*+$'$#/'  

ÔÕíÚÖãÙÙó 4)5/' / 5%3+/4)((? 
()@0" / 4)5& 

ôãáÛÞæÙÜÙÙó 4/#+$-@3+" */# =)- 
Û×ïÛ×áàÜÙÙó J3.1@$'"; +$#$'"6 
()@0" / 4)5& 

ôãáÛÞæÙÜÙÙó 4/#+$-@3+" 
ÛÜã!ÜÙíãåÕ */# =)- %&+/((? 0) 
$="63((? -'3+#.$'"(  

ôãÝ×àÜÙÙó 03+"0$+/7 */# =)- 
'"#$%&')((? +$5-$./' 0) 
,/(3+).1("; '$#  

DÜÛåãàäÙÜ 0) ,/(3+).1(3 
5)%+&#(3((? 4/#+$-@3+"  

îãæÚ×ãÖíÕèÙÜ 5)%+&#(3((? 
)0,$-@3+" / 4/#+$-@3+" +)#$($, 
0) /(J"," +)#/$(&:./#),"  

ôãáÛÞæÙÜÙÙó )0,$-@3+" 4)5)," 
'/# +$%$0" #'"4&(/' 
'(&0+/J(1$4$ 54$+)((?  

ÔíÛãíÕ :$+"-("; :$*)."( & 
()#+);   
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® '":"#" 5)%+&#(8').1("; +3=$'"( ' )0,$-@3+&, -:"#)((? ' 
·��§¦´�§�  0) */#53,(/ '$#", ) 0):$> () */#-0".:$'& *$'3+;(8; 
® '".&=3((? 5 ()@0$8 '"-$:$,/(3+)./5$')("; -&*&0(/; '$#; 
® *$;$')((? '/#;$#/' %&+/((?; 
® )')+/7(/ +$5."'" ()@0" (5 ()-0&*(", '"*)+$'&')((?,). 
V¢�����¡ (34)0"'("7 '*."' */#*+"9,-0') ()@0$#$%&'($< 4).&5/ 

�� ¡¢�££©³ () )0,$-@3+(3 *$'/0+?. \$+/=($ 4).&558 '":"#)901-? ' 
�©±�¢¨§¦� J:/#."'"; '":"#/' #$ 1650 0"-. 0$((. V-($'() =)-0:) '":"#/' 
��� *+"*)#)9 () +/#:/ 0) 4)5$*$#/%(/ +3=$'"(". T)+):03+("," 
���¦���£��«³��±� +3=$'"(),", ?:/ &0'$+8801-? ' *+$23-/ #$%&')((? 
��¨©�, 9 '&4.3'$#(/ (48% -&,)+($4$ '":"#& ' )0,$-@3+&), $:-"#" 
¥�¦���� (33%), 0'3+#/ +3=$'"(" (20%). E).&51 (35)#$'/.1($ '":$+"-0$'&9 
¢�·�©�  4)5", ?:/ '".&=)801-? */# =)- #$%&')((? ()@0". \$+/=($ 
�©¦�Í�¤©³¢² 0) -*).8901-? #$ 7,1 ,.+# ,3 ()@0$'$4$ 4)5& (,)7>3 20% 
��«�Í§��¬�). Q$#)0:$'$4$ 5%"0:& ()':$."J(1$,& -3+3#$'"6& 5)'#)801 
���¦ ­ () %&+$'"; &-0)($':); / *.)0@$+,);, ) 0):$> () ,)4/-0+).1("; 4)5$- 
©� ()@0$*+$'$#);, ?:/ 9 ()70"*$'/J"," *+"="()," 5)%+&#(3((? 
·��§¦´�§��´ '$# ($-($'($8 *+"="($8 9 :$+$5/? $%.)#()((? $ 90,5%). 

µ�¡� «³Î  3:$.$4/=(/ *+$%.3," '"(":)801 (3 () -0)#/< '"#$%&')((? 
  0+)(-*$+0&')((? ()@0" )%$ 4)5&, ) */# =)- <; '":$+"-0)((? ' 
·¦�±�¢«���¢© . 

µ�¡Í�¢© Î§ 5)%+&#(3((? 5#/7-(8901-? ' +35&.10)0/ #/?.1($-0/ 
·¦�±�¢«���¢©  5 *3+3+$%.3((? ()@0". P3 *3+'"((/ 5)%+&#(3((?, ?:/ */# 
� ¤£ '$#?($<  *)+", :"-(8, -'/0.) 0) /(J"; ="((":/' &0'$+8801 '0$+"((/ 
���¦���£��Í , 0):/ ?: -&.1@)0", $5$(, (/0+)0" / $+4)(/=(/ -*$.&:". 

�©�©�¢©�¥� *$:)5&9, 6$ 5 0"; ,/.17$(/' 0$(( ()@0", ?:) *$0+)*.?9 & 
�� ©���¡ $:3)(, ."J3 *$.$'"() ()#;$#"01 /5 0+)(-*$+0("; ,)4/-0+).37, 
�� *+$;$#?01 $:3)($,, ) /(J) *$.$'"() *$0+)*.?9 ' (1$4$ 5/ -0$:)," 
¦ ¥ /5 -&J/. 

I��·��¢£�¶§��² () *$'3+;(/ '$#" 0$((" ()@0", &0'$+89 *./':& 
·«��§£ 12 :,2. G)@0$') *./':) () *$'3+;(/ ,$+? *+"4(/=&9 
¶�©©¤� ²«³� ¢©³ ,$+-1:$4$ @/0$*.)(:0$(& – $#($4$ 5 4$.$'("; 
·�¢©�Í�«³��¥ � :"-(8 ' 53,(& )0,$-@3+&, *$+&J&9 03*.$- 7 
��«�¬���± � ,/> $:3)($, / )0,$-@3+$8, 4&%"01 ,).1:/' +"% 0) /(J/ 
±�¦¢³¥  $+4)(/5,". 

� 1991 +. */# =)- '/7(" ,/> A&'370$, 0) X+):$, ('/#$,$< ?: 
�·§¦�¸ ² “B&+? ' *&-03./”) ()@0), 6$ '".".)-? 5 */#/+')("; 0)(:3+/' / 
��¨©�·¦���� �, *$:+".) 1550 :,2 *$'3+;(/ M3+-1:$< 5)0$:" 7 450 :, 
�§¦§¬���­ -,&4", #3 5)4"(&.$ %)4)0$ ,$+-1:"; =3+3*);, *0);/', :+)%/' 0) 
 �Î�´ 0')+"(. 

� �·¦�¤±¢©�� ()@0$*3+3+$%($< *+$,"-.$'$-0/ 5)%+&#(8801 
�©±�¢¨§¦�§ *$'/0+? '":"#)," '&4.3'$#(/' (73% -&,)+($4$ '":"#&), 
� �¥¢��� -&.1@&+& (18%), $:-"#/' :)+%$(& (7%), $:-"#/' (/0+$43(& (2%). 
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��©¦§�� & '3.":/7 :/.1:$-0/ '$#" 5&,$'.89 (3$%;/#(/-01 
¦��©�Î�����² */#*+"9,-0' *$%."5& '$#$7,, ' -'$8 =3+4&, '",)4)8=" 
��´�� � /5 5);"-0& '$#("; $%’9:0/' '/# 5)%+&#(3((?. C/ -0/=("," '$#)," & 
����¡±� *$0+)*.?801 5()=(/ :/.1:$-0/ ()@0$*+$#&:0/', @3($./', 
¢�«³¨�© �, ;.$+"#/', -*$.&: (/0+$43(&, -$.37 ')>:"; ,30)./'. 

G)@0$*3+3+$%(/ 5)'$#" 9 #>3+3.)," 5)%+&#(3((? R+&(0/' 
()@0$*+$#&:0),". A+/, 0$4$, (3$%;/#($ &0"./5&')0" 0):/ '/#;$#" 
()@0$*3+3+$%:", ?: ()@0$'/ J.):", :"-./ 4&#+$(", '/#*+)21$')(/ 
'/#%/.8').1(/ 4."(", ()#."J:$'"7 ):0"'("7 ,&., *$*/..  

G)&:$'$-'"+$%("=3 */#*+"9,-0'$ “ B/$*$./03;” (,. A"<') 0) “BDU-
P3(0+” (,. L)#">"(, !/(("21:) $%..) +$5+$%"." / &-*/J($ 
'":$+"-0$'&801 () *+):0"2/ 3@3:0"'(& 03;($.$4/8 '":$+"-0)((? 
,/:+$%($4$ *+3*)+)0& %/$#3-0+&:0$+) “I$#3:-”. P? 03;($.$4/? #$5'$.?9 
5#/7-(8')0" %/$.$4/=(3 $="63((? '$#("; *$'3+;$(1 / '/#($'.3((? 
R+&(0/', 5)%+&#(3("; ()@0$8 0) ()@0$*+$#&:0),", 5(35)+)>3((? 
*+$,"-.$'"; -0/=("; '$#, ?:/ ,/-0?01 ()@0$*+$#&:0" 0$6$.  

Q.? 3:-0+3($< .$:)./5)2/< 0) *$4."()((? ()@0$'$4$ 5)%+&#(3((? 
%&.$ +$5+$%.3($ 0) -3+/7($ '"4$0$'.?801 %$(" -$+%2/7($-#3-0+&:0"'(/ 
(BQH)  “I$#3:-”. BQH – '"+/% & '"4.?#/ -3:2/< (+"-. 2.9) , 6$ &?'.?9 -$%$8 
+&:)' :+&4.$< @$+," #/),30+$, 0,08-0,14 -,, #$'>"($8 2-5 , 5 ,/2($8 
*$./30".3($'$8 -/0:$8 5 :$,/+:)," 3-7 ,,. V%$.$(:) ()*$'(3() -$+%3(0-
%/$#3-0+&:0$+$, “I$#3:--D”, ,3;)(/5, #/< ?:$4$, – (35'$+$0("7 J'"#:"7 
*+$23- -$+%2/< '&4.3'$#(/' /5 ()-0&*($8 <; #3-0+&:2/98 #$ (3J:/#."'"; 
+3=$'"(. 

 

 
 
 

I"-. 2.9. B$(" -$+%2/7($-#3-0+&:0"'(/ 
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� � =)- #$%&')((?, *3+3+$%.3((?, 5%3+/4)((? 0) 0+)(-*$+0&')((? 
¬��� ()7%/.1J$< J:$#" ()':$."J(1$,& -3+3#$'"6& 5)'#)801 '":"#" 
Î¥ �«���´ +3=$'"( ' )0,$-@3+(3 *$'/0+?. !/# 5)4).1($< :/.1:$-0/ 
� �´ ���´ +3=$'"( */# =)- #$%&')((? 4)5& '.$'.8901-? 0) 5(35)+)>&901-? 
© «³¥� 20 '/#-$0:/'. P37 *$:)5(": 9 $#(", /5 ()7(">="; -3+3# '-/; 4).&537 
·¦�±�¢«���¢© . 

��¥��� ' )0,$-@3+& */#*+"9,-0' 4).&5/ ;)+):03+"5&801-? ()?'(/-08 
� ("; $:-"#/' :)+%$(& (28,1% -&,)+($4$ '":"#& ' )0,$-@3+&), 
��¬«§���� � (25,1%), $:-"#/' (/0+$43(& (7,1%) 0) #/$:-"#& -&.1@)0& (5,3%). 
� 2/7 4).&5/ *+$,"-.$'$-0/ 3@3:0"'($ *+$'$#?01 +3:&.10"')2/? 53,3.1. 

K«§ 5 3:$.$4/=($< 0$=:" 5$+& '":$+"-0)((? 4)5& 5),/-01 /(J"; '"#/' 
·�«��� ."J3 *$:+)6&9 3:$.$4/=(& -"0&)2/8, $-:/.1:" -*).8')((? 4)5& ' 
�§¢²©¥� +)5/' 5,3(J&9 5)%+&#(3((? *$'/0+? -)>38, -/+=)("," / )5$0("," 
¢·�«�¥�±�. 
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Ê��©������ ��¡	©���
 
 

1g A.)-"@/:)2/? :$+"-("; :$*)."( 5) $5():$8 ()+$#($4$-*$#)+-1:$4$ 
��¥�¦�¢©���². 

hg I$5*$#/. ,/(3+).1("; +3-&+-/' () 03+"0$+/< U:+)<(". 
¯g U =$,& *$.?4)9 5)'#)((? 0) -&0(/-01 43$.$4$+$5'/#&').1("; +$%/0? 
	g H&0(/-01 -'3+#.$'"(("; 03;($.$4/=("; *+$23-/'. 
5g E).&51 5)-0$-&')((? -'3+#.$'"(("; 03;($.$4/7. 
�g \$ +$5&,/801 */# '/#:+"0"," 4/+("="," +$%$0),"? 
�g U =$,& *$.?4)9 -&0(/-01 03;($.$4/< '/#:+"0$4$ +$5+$%.3((? +$#$'"6? 
�g \$ +$5&,/801 */# */#53,(", +$5+$%.3((?, :$+"-("; :$*)."(? 
�g C)4).1() -0+&:0&+) */#*+"9,-0') 5 */#53,($4$ +$5+$%.3((?. 
1
g U =$,& *$.?4)9 $-$%."'/-01 */#'$#($< 0) 4/#+$,3;)(/5$')($< 

©§´��«�¬ ­ '"#$%&')((? :$+"-("; :$*)."(? 
11g D3;($.$4/? '"#$%&')((? 0$+@&. 
1hg D3;($.$4/? '"#$%&')((? -$./. 
1¯g M$(?00? *+$ 5%)4)=3((? :$+"-("; :$*)."(. 
1	g !*."' () #$':/..? '/# +$5+$%.3((? +$#$'"6 */#53,(", -*$-$%$,. 
15g !*."' () #$':/..? '/# +$5+$%.3((? +$#$'"6 '/#:+"0", -*$-$%$,. 
1�g !*."' () #$':/..? '/# 5)-0$-&')((? -'3+#.$'"(("; 03;($.$4/7. 
1�g !*."' () #$':/..? '/# +$5+$%.3((? +$#$'"6 4/#+$,3;)(/5$')(", 

¢·�¢���±. 
1�g W:"7 '*."' ="("01  () #$':/..? ()@0$#$%&'() *+$,"-.$'/-01? 
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Çíà÷åííÿ åíåðãåòèêè äëÿ 
ðîçâèòêó åêîíîì³êè êðà¿íè. 
Òåïëîâ³, àòîìí³ òà ã³äðî-
åëåêòðîñòàíö³¿. Âïëèâ åíåð-
ãåòè÷íîãî êîìïëåêñó íà 
äîâê³ëëÿ.  
Çàõîäè ùîäî îõîðîíè äîâê³ëëÿ 
â³ä øê³äëèâîãî âïëèâó åëåêòðî-
åíåðãåòèêè.  
Àëüòåðíàòèâí³  äæåðåëà 
åíåðã³¿. 

 

 

 

 
 

3.1. Çíà÷åííÿ åíåðãåòèêè äëÿ ðîçâèòêó åêîíîì³êè 
êðà¿íè  

 

!"# $%&'( )')*+)%,-, .&/)0&%1 %)23, '&(-454-%)6'"7'4+4 3*4+*)$( 
%& 5,*48',9%5&, & 4%0), " 0,%%:5,; *"5)'1 /<#);. =0)*)/& )')*+">, ?-" 
5,-4*,$%45(: /<#$%54, 34#"/?<%1$? '&: !"#$%!$" – )')*+"? @4'9?, 5"%*(, 
54#,, 24*$1-,6 3*,3/,5"5, +"#*4)')*+"? *"74-, 5'(%*"A'14+4 %)3/& B)2/" 
%& $&!"#$%!$" – 5,-43') 4*+&'"7') " 2"')*&/1') 3&/,54.  

!"#'45'" ') 34*(A(<%1 %)3/454+4 8&/&'$( B)2/", 4$-"/1-, 3"# 7&$ >6 
5,-4*,$%&''? 5"#8(5&:%1$? /,A) 3)*)%54*)''? 4#',6 5,#"5 )')*+"> '& "'A" 
('&3*,-/&# ! )')*+"? @4'9? 3)*)%54*<:%1$? $347&%-( '& )/)-%*4)')*+"<, 

& 34%"2 '& %)3/4 &84 '&53&-,).  

!,-4*,$%&''? ')5"#'45',6 #0)*)/ )')*+"> $(3*454#0(:%1$? 
3*49)$&2, 4-,$')''? (+4*"''?), .& ?-,6 8"/1A& 7&$%,'& )')*+"> 
5,#"/?:%1$? 5 8"4$C)*( ( 5,+/?#" %)3/454> )')*+">, D4 $3*,7,'<: 
#4#&%-45) '&+*"5&''? &%24$C)*, %& +"#*4$C)*,. E$'(: %)3/45& 2)0&, ?-( 
/<#$%54 ') 345,''4 3)*)$%(3&%,, "'&-A) 9) 2&%,2) #/? '14+4 
-&%&$%*4C"7'" '&$/"#-,.  

B& *4.*&6('-&2, 57)',6 ')8).3)7'4> 2)0" 8(#) #4$?+'(%4 5 *&." 
5,-4*,$%&''? ')5"#'45',6 #0)*)/ )')*+"> 5 -"/1-4$%" 100 2/*# F!% (0,1% 

)')*+">, D4 '&#64#,%1 '& B)2/< 5"# @4'9?). @14+4#'" /<#$%54 5,*48/?: 
)')*+"< '& 8&." ')5"#'45',6 #0)*)/ 5 10 *&."5 2)'A) .& +*&',7'4-
#43($%,2( -"/1-"$%1. G-D4 %)23, .8"/1A)''? 5,*48',9%5& )')*+"> 
.&/,A&%1$? ').2"'',2,, %4 %)3/454> 2)0" 8(#) #4$?+'(%4 5 $)*)#,'" HHE 
$%4/"%%?. 
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G- (0) .+&#(5&/4$1, )')*+)%,-& 4643/<: )')*+)%,7'" *)$(*$,, 

#48(5&''?, 3)*)%54*)''?, 3)*)#&5&''? " 5,-4*,$%&''? *".'42&'"%',6 
5,#"5 )')*+">. I&;34A,*)'"A4< +&/(..< )')*+)%,-, : )/)-%*4)')*+)%,-&. 
!4'& 4643/<: 5$" %,3, )/)-%*4$%&'9";: %)3/45", &%42'", $4'?7'", 
+"#*&5/"7'", 5"%*45", %)3/4)/)-%*49)'%*&/" %& +4$34#&*$%54 )/)-%*42)*)0. 

J*45"#') 2"$9) 5 )/)-%*4)')*+)%,9" K-*&>', '&/)0,%1 &%42',2 

(LM@) " %)3/45,2 )/)-%*4$%&'9"?2 (NM@) – *&.42 54', #&<%1 34'&# 90% 

5$":> 5,*48/)'4> )/)-%*4)')*+">.  
J)*A" NM@ 8(/, 348(#45&'" '&3*,-"'9" XIX $%., '&8(/, 2&$454+4 

34A,*)''? ( HH $%. " #4 3)*)64#( '& +&. *4.2"D(5&/,$? 348/,.( #0)*)/ 
3&/,5',6 *)$(*$"5. 

N)3/45" )/)-%*4$%&'9"> 34%(0'"$%< 34'&# 2 2/' -!%·+4# '&.,5&<%1 
#)*0&5',2, *&;4'',2, )/)-%*4$%&'9"?2, (=OM@) – >6 *4.2"D(<%1 ( 
5)/,-,6 3*42,$/45,6 *)+"4'&6 (*,$. 3.1). 

I&;8"/1A,2, $340,5&7&2, )/)-%*4)')*+"> : 3*42,$/45"$%1 (65%), 

%*&'$34*% " $"/1$1-) +4$34#&*$%54 (34 10%), 8(#"5',9%54, 348(% %& "'A" 
+&/(.". 

 

O,$. 3.1. P)4+*&C"? *4.2"D)''? )/)-%*4$%&'9"; K-*&>', 

 

K 5)/,-,6 2"$%&6 3*&9<<%1 %)3/4)/)-%*49)'%*&/" (NMQ), ?-" : 
*).(/1%&%42 -428"'(5&''? #546 5,*48',9%5: )/)-%*4)')*+"> %& +&*?74> 
54#, #/? 43&/)''? 3*,2"D)'1 ( 64/4#'( 34*( *4-(. 

!�!����!�!��!���� 

$ "#%&' !"!#$%&.$*'/'- (')*% # +$*%,$.0/'- .$%10' 

234  

F,>5$1-&, H&*-"5$1-&, 
R#)$1-&  

1%!.  

134567. !(+/)+"*$1-&, 
S(+&'$1-&,  @/45’?'$1-&, 
+89:4;<83=’>. 

B&34*".1-&, F*,54*".1-&, 
J*,#'"3*45$1-& 
+89?68<6@@>.  

T(*A%,'$1-&, 
=48*4%5"*$1-&,  
, ;4A9B 35C67@>B. 
N*,3"/1$1-&, B2">5$1-&,   
S567879:;<5 %& "'.

=34 ; (*!.  

='"3*45$1-&   
='"$%*45$1-&  
N)*)8/?-O"-$1-& 

B5>?@AC;<5 (6 8/4-"5)  
O"5')'$1-& (4 8/4-,)  

J"5#)''4(-*&>'$1-&  
(3 8/4-,)  

H2)/1',91-& (2 8/4-,) 

EFH23IJE2LMJN 1E!%!"* !'!%(-0:  
1. ,!. (,-$%&,- !"!#$%&.$*'/-0)  
I454&.45$1-&, =4'(./&5$1-&, L$-&'";$1-& 
2. .!. (.&'FG'- !"!#$%&.$*'/-0) 

O@7P:;<5 
3. (!&$!%2*"D'- 

+"*$1-" 48/&$%" (F&*3&%,) 
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J)*A( &%42'( )/)-%*4$%&'9"< 8(/4 55)#)'4 5 )-$3/(&%&9"<  

27 7)*5'? 1954 *. ( 2. R8'"'$1- F&/(.1-4> 48/&$%". !"# %4+4 7&$( ?#)*'& 
)')*+)%,-& ( 5$142( $5"%" 347&/& 8(*6/,54 *4.5,5&%,$?. B& #&',2, 

ULPLNM (2"0'&*4#'4+4 &+)'%$%5& . &%42'4> )')*+)%,-,) '& 347&%4-  
90-**. HH $%. ( $5"%" 3*&9<5&/4 34'&# 430 )')*+48/4-"5 )C)-%,5'4< 

34%(0'"$%< 8/,.1-4 318 %,$. U!%, ?-" .&8).3)7(5&/, 17% $5"%454+4 
5,*48',9%5& )/)-%*4)')*+">, '& *".',6 $%&#"?6 8(#"5',9%5& .'&64#,/4$? 
D) 100 *)&-%4*"5 .&+&/1'4< 34%(0'"$%< 80 %,$. U!%. I& $14+4#'"A'"; 

#)'1 5 K-*&>'" C('-9"4'(: 74%,*, LM@ ! 9) B&34*".1-& (6 2/' -!%.), 
H2)/1',91-& %& J"5#)''4(-*&>'$1-& (34 3 2/' -!%.) %& O"5')'$1-&  
(1,818 U!%). T(#"5',9%54 F*,2$1-4> %& V,+,*,'$1-4> LM@ .(3,')'4, & 
V4*'48,/1$1-( LM@ ') )-$3/(&%(<%1 . 15 +*(#'? 2000 *4-(.  

B& $(7&$',6 %)6'4/4+"; " #4%*,2&''? '4*2 8).3)-, &%42'& 
)')*+)%,-& : ').&2"''4< #/? 3*42,$/454+4 J*,#'"3*45’? %& 3"5#)'',6, 
8"#',6 '& )')*+)%,7'" *)$(*$,, *&;4'"5 K-*&>',. I& 0&/1, $-/&#'"$%1 
)-$3/(&%&9"> " '&#.5,7&;'4 5,$4-" *,.,-, *484%, . ?#)*',2 3&/,542 

$%*,2(<%1 8"/1A A,*4-) 34A,*)''? " 5,-4*,$%&''? &%42',6 
)/)-%*4$%&'9";. 

O4/1 +"#*4)')*+)%,-, 5 K-*&>'" 5"#'4$'4 ').'&7'&. !)/,-" 
+"#*4)/)-%*4$%&'9"> (PM@) *4.2"D)'" '& ='"3*": F,>5$1-&, F&'"5$1-&, 
F*)2)'7(91-&, ='"3*45$1-&, ='"3*4#.)*0,'$1-&, F&645$1-&; '& ='"$%*" 
— ='"$%*45$1-&. W#,'( 5)/,-( PM@ '& +"*$1-,6 *"7-&6 8(/4 $34*(#0)'4 ( 
F&*3&%&6 – 9) N)*)8/?-O"-$1-&. !$" PM@ K-*&>', #&<%1 8/,.1-4 7% 

)/)-%*4)')*+"> (%&8/. 3.2). B&+&/42 '& PM@ 3*,3&#&: 8/,.1-4 20% 

)/)-%*4)')*+">, 4#)*0(5&'4> '& B)2/". 
RTUVWXY 3.2  

Z\]\^_`]ab_a^\ I4I8JI@9K43J3 ?3L<CI?7M N?86O49 (2007 8.) 
c:d59?efg95 34%(0'"$%1 c7@?h97ide? )/)-%*,7'4> )')*+"> j7> 

gfg<d@?:d59iAk 
Pf9 -!%  l5:d<5 ( % Pf@6 -!%  l5:d<5 ( % 

jmn opqr psqt uovwtr rovw
xmn  ywqu wovu zwqtro rsqr
{mn ovs uqs y|qy|z tqw

}9~A 
68g@gf5 

� � uqww| ovw

!$14+4 tovz y|| yztqyoy y||

 

! 4$%&''" #)$?%,/"%%? *4.347&%4 $34*(#0)''? &/1%)*'&%,5',6 
)/)-%*4$%&'9";, ?-" 5,-4*,$%45(<%1 ')5,7)*3'" 3*,*4#'" *)$(*$, " 
3*&-%,7'4 ') .&5#&<%1 A-4#, '&5-4/,A'142( $)*)#45,D(. =4$%&%'14 
34%(0'" 5"%*45" )/)-%*4$%&'9"> (!M@) .8(#45&'" '& 24*$1-,6 (.8)*)00?6: 

I454&.45$1-&, V4*'424*$1-&, =4'(./&5$1-& %& L$-&'";$1-&. O&;4'') 
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.'&7)''? 240(%1 2&%, $4'?7'" )/)-%*4$%&'9"> (@M@) %& +)4%)*2&/1'" (D4 
5,-4*,$%45(<%1 5'(%*"A': %)3/4 B)2/").  

!,-4*,$%&''? )')*+"> 5"#'45/<5&',6 #0)*)/ #&$%1 240/,5"$%1 
.',.,%, $340,5&''? #)C"9,%',6 #/? K-*&>', '&C%43*4#(-%"5 '& 5-6%, ( 
%42( 7,$/" .& *&6('4- 5,-4*,$%&''? +)/"4*)$(*$"5 – '& 1,7%, 5"%*4)')*+"> 
– '& 2,8%, +)4%)*2&/1'4> )')*+"> – '& 0,1%, 8"4+&.( – '& 0,2%, +"#*4)')*+"> 
*"74- – '& 0,9% (%&8/.3.3).   

B& 4$%&''" *4-, 5 '&A"; -*&>'" 34$%(3454 .*4$%&: 34%(0'"$%1 
)/)-%*4$%&'9";. K-*&>'& 54#'47&$ : ?- )-$34*%)*42, %&- " "234*%)*42 

)/)-%*4)')*+">. K-*&>'& )-$34*%(: )/)-%*4)')*+"< #4 -*&>' Q)'%*&/1'4> 
W5*43, (K+4*D,',, J4/1D", T4/+&*">, U4/#45,). =4')91-,; *)+"4' 

7&$%,'( )/)-%*4)')*+"> 4#)*0(: . O4$">. 
M/)-%*4)')*+"? 3)*)#&:%1$? '& .'&7'" 5"#$%&'" .& #43424+4< /"'"; 

)/)-%*43)*)#&7 (SMJ) 5)/,-4> 34%(0'4$%" – 500 " 8"/1A) F!% (SMJ-500, 

SMJ-750, SMJ-800, SMJ-1500). 

RTUVWXY 3.3  

�`b�]ba 4I@86:9P;Q49B :RI8IC I4I8J;O N?86O49 
������������ 

�������� 
��������� 

��������� 
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¸V¹º»¼W½¾¿ 2)*)0" U"'"$%)*$%5& 3&/,5& %& )')*+)%,-, K-*&>', 

¾T¼TÀÁÂÃÄ»Æ 2&;0) 1 2/' -2 345"%*?',6 " -&8)/1',6 /"'"; )/)-%*4-
Ç¹¼¹ÈT½ ($"6 -/&$"5 '&3*(+,, 34'&# 202 %,$?7 %*&'$C4*2&%4*',6 

Ç¿ÈÉ»T¾X¿Ë .&+&/1'4< 34%(0'"$%< 200832 U!-L " : $-/&#454< R8’:#'&'4> 
¹¾¹¼Ì¹»W½¾ÁÍ $,$%)2, (RM@) K-*&>',.  

ÎY $,$%)2& 3*&9<: ( 3&*&/)/1'42( *)0,2" . RM@ U4/#45,, & . 
É¹¼Ç¾Y 2001 *4-( .#";$')'4 3)*)6"# '& 3&*&/)/1'( *484%( " . RM@ 

ÏÁÉ¿ËÉÆºÁÍ X)#)*&9">. B 1 /,3'? 2002 *4-( 3"$/? ($3"A',6 5,3*48(5&'1 
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Ãº¼TÍ¾ÉÆºÁÍ RM@ ( 3&*&/)/1'42( *)0,2" ". @MNRML/U@NM 8(/4 5,#"/)'4 
»Tº .5&',; “T(*A%,'$1-,; 4$%*"5”, ?-,; 4643/<: T(*A%,'$1-( %& 
ÑTVÃÒÉÆºÃ NM@, & %&-40 N)*)8/?-O"-$1-( PM@. 

“T(*A%,'$1-,; 4$%*"5”, ')8).3"#$%&5'4 '&.,5&<%1 )')*+)%,7',2 

5"-'42 #/? W5*43,, ($3"A'4 3*4;A45 4#'4*"7'( )-$3/(&%&9";'4-
5,3*48(5&/1'( *484%( .& :5*43);$1-,2, $%&'#&*%&2,, 4%*,2&5 34.,%,5') 
*"A)''? -)*(<74+4 @4<.( . -44*#,'&9"> 3)*)#&7" )/)-%*4)')*+"> (U@NM) 

D4#4 34$%";'4> *484%, 3"5#)''4-.&6"#'4> 7&$%,', K-*&>', ( $,'6*4''42( 

*)0,2" . U@NM. 

ÓTX¿Á¾TVÆ¾ÁÄ )')*+)%,7'4< 3*4+*&24< K-*&>', #4 2010 *4-( 
ÂWÔ¾T½¹¾Á ',.-( $%*&%)+"7',6 '&3*?2"5 *4.5,%-( )/)-%*,7',6 2)*)0, 

ÔÁº¼¹ÕT, 3"#5,D)''? ?-4$%" )-$3/(&%&9">, 3*,$-4*)''? 3*49)$"5 >6 
¼ÁÔÂW»ºÃ %& %)6'"7'4+4 3)*)4$'&D)''?. 

  

3.2. Òåïëîâ³ åëåêòðîñòàíö³¿ 
  

I& %)3/45,6 )/)-%*4$%&'9"?6 ?- 3)*5,'') #0)*)/4 )')*+"> 
5,-4*,$%45(<%1 4*+&'"7') 3&/,54: +&., 5(+"//?, $/&'9", '&C%45,; 2&.(%. 
@,$%)2& %)6'4/4+"; 4%*,2&''? )/)-%*4)')*+"> '& %)3/45,6 
)/)-%*4$%&'9"?6 $-/&#&:%1$? . 34$/"#45',6 /&'9<+"5 (*,$. 3.2).  

 

 

O,$. 3.2. @,$%)2& %)6'4/4+"; 4%*,2&''? )/)-%*4)')*+"> '& %)3/45,6 
)/)-%*4$%&'9"?6 

 

J"#+4%45-& %5)*#4+4 3&/,5& #4 $3&/<5&''? 3)*)#8&7&: .8&+&7)''?, 
*4.#*"8')''? " $(A"''? 3&/,5&. J"#+4%45-& 2&.(%( 34/?+&: 5 ;4+4 
3"#"+*"5&''", 47,D)''" 5"# 2)6&'"7',6 #42"A4-, & "'4#" 5 48*48/)''" 
$3)9"&/1',2, 3*,$&#-&2,. K *&." $3&/<5&''? 3&/,5& 6"2"7'4 .5’?.&'& 
)')*+"? 3)*)%54*<:%1$? 5 %)3/45(, ?-& *4."+*"5&: 5 -4%/&6 54#( " 
3)*)%54*<: >> '& 3)*)+*"%( 3&*(. J*, 9142( %)23)*&%(*& 3&*, $%&'45,%1 
540û@, & %,$- #4$?+&: 5)/,7,', 3,5-6,5 -J&. J4%"- 3)*)+*"%4> 3&*, 

$3*?245(:%1$? '& /43&%" %(*8"',, ?-& 3*,.54#,%1 #4 48)*%&''? *4%4* 
)/)-%*,7'4+4 +)')*&%4*&. B 2)%4< 3"#5,D)''? -.-.#. %(*8"''4> ($%&'45-, 

5"#3*&9145&'& 3&*& 3*464#,%1 7)*). -4'#)'$&%4* " #)&)*&%4*. 
F4'#)'$&%4*, 464/4#0(<%1$? 54#4< . #0)*)/ .45'"A'14+4 34$%&7&''? 

c76?hÖ-

5&''? 
3&/,5& 

n>5f×e599Ø 

>5f7e5 %&  
?6g@8599Ø 

e?6Ø9?Ù 3&*, 

e7:?<?Ú? %,$-(

Ûg@gde?@g99Ø 

dg>f?e?Ù )')*+"> 
>5@7 $347&%-( ( 

PgÜ59Al9Ö, & 34%"2 

e )/)-%*,7'( 

Bh5Ú5lg99Ø 

A 3"#+4%45-& 
>5f7e5 #4 

:>5f×e599Ø
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(*"7-&, 54#4$645,D) %4D4). K -4'#)'$&%4*" 464/4#0(5&/1'4> 54#, 

3)*)#&:%1$? 2&;0) 55% %)3/4%, 3&*,. Q< 7&$%,'( %)3/4%, ') 
5,-4*,$%45(<%1. @&2) 9" 5,%*&%, )')*+"> 5,-4*,$%45(<%1$? 5 NMQ #/? 
3"#"+*"5&''? 54#, %& 43&/)''? 0,%/&. N42( NMQ 8(#(<%1  8).34$)*)#'14  

8"/? "'#($%*"&/1',6 2"$%. 
B& )')*+)%,7',2 ($%&%-(5&''?2 NM@ 34#"/?<%1 '& '()%*+),"$$", 

-(.%*+),"$$" %& #/.&01$". 
2()%*+),"$$" &0&3*)%4*($5"6 (JNM@). R$'45') )')*+)%,7') 

($%&%-(5&''? JNM@: -4%/4&+*)+&%,, 3&*45" %(*8"',, %(*84+)')*&%4*, %& 
"'A) 48/&#'&''?. J&*4%(*8"''" )/)-%*4$%&'9"> 34#"/?<%1 '& 
3%$#&$4(5"7$" (FM@) %& *&'0%&0&3*)%5&$*)(01$" (NMQ).  

I& FM@ %)3/4, ?-) 4%*,2&/, 3"# 7&$ $3&/<5&''? 3&/,5&, 
3)*)%54*<:%1$? '& )')*+"< 54#?'4> 3&*,, ?-& 34#&:%1$? ( -4'#)'$&9";'( 

%(*8"'(, #) 5'(%*"A'? )')*+"? 3&*, 3)*)%54*<:%1$? $347&%-( 5 2)6&'"7'( 

)')*+"< 48)*%&''? %(*8"',, & 34%"2 )/)-%*,7',2 +)')*&%4*42 ( 
)/)-%*,7',; $%*(2. !"#3*&9145&'& 3&*& 5"#54#,%1$? ( -4'#)'$&%4*, 
.5"#-, -4'#)'$&% 3&*, 3)*)-&7(:%1$? '&$4$&2, .'45 ( 3&*4+)')*&%4*. 
N&-,2 7,'42 .&8).3)7(:%1$? .&2-')',; 9,-/ 5,-4*,$%&''? 3&*,. 

I& 5"#2"'( 5"# FM@ ( %)3/45,6 )/)-%*49)'%*&/?6 3)*)+*"%& 3&*& ') 
345'"$%< 5,-4*,$%45(:%1$? ( %(*8"'&6, & 7&$%-454 5"#8,*&:%1$? #/? 
34%*)8 %)3/4C"-&9">. F428"'45&') 5,-4*,$%&''? %)3/& .'&7'4 3"#5,D(: 
)-4'42"7'"$%1 %)3/45,6 )/)-%*4$%&'9"; %& $(%%:54 .',0(: 5&*%"$%1 
5,*48/)'4> )')*+">. 

=4 $-/&#( NM@ 564#?%1: 3&/,5') +4$34#&*$%54 ." $,$%)24< 

3"#+4%45-, 3&/,5& #4 $3&/<5&''?; -4%)/1') 48/&#'&''? . ($%&'45-&2, 

54#43"#+4%45-, %& -4'#)'$&%447,D)''?; $,$%)2& %)6'"7'4+4 
54#434$%&7&''?; $,$%)2& A/&-45,#&/)''?; )/)-%*4%)6'"7') +4$34#&*$%54 
%& $,$%)2& -4'%*4/< ; &5%42&%,7'4+4 (3*&5/"''? )')*+448/&#'&''?2. 

8(.%*+),"$$" &0&3*)%4*($5"6 (PNM@) 5,-4*,$%45(<%1 ?- *).)*5'" 
#0)*)/& )')*+"> (25-110 U!%) #/? 3)*)-*,5&''? '&5&'%&0)''? 5 +4#,', 

“3"-” &84 ( *&." 5,',-')''? 5 )')*+4$,$%)2&6 &5&*";',6 $,%(&9";. N&-40 

.&$%4$45(<%1 -428"'(5&''? 3&*4+&.454+4 48/&#'&''? (JPR), 5 ?-42( 
3*4#(-%, $3&/<5&''? %& '&+*"%) 345"%*? 34%*&3/?<%1 ( +&.45( %(*8"'(, & 
%)3/4 5"#3*&9145&',6 +&."5 5,-4*,$%45(:%1$? #/? 3"#"+*"5&''? 54#, &84 
5,*48',9%5& 3&*, #/? 3&*454> %(*8"', ',.1-4+4 %,$-(. -.-.#. PNM@ 

.&.5,7&; $%&'45,%1 26-28%, 34%(0'"$%1 #4 #)-"/1-46 $4%)'1 U!%. 
ÝÞßàáâãä &0&3*)%4*($5": (=M@) – )')*+)%,7'& ($%&'45-& . 4#',2 

TUÁ #)-"/1-42& )/)-%*,7',2, +)')*&%4*&2, . 3*,54#42 5"# #,.)/"5. 
å¹VWº¿ =M@ 2&<%1 34%(0'"$%1 #4 5000 -!% " 8"/1A). 

ÓT $%&9"4'&*',6 #,.)/1',6 )/)-%*4$%&'9"?6 5$%&'45/<<%1 
½Á»W¼W»Tº»¾¿ #,.)/1-&+*)+&%, 34%(0'"$%< 5"# 110 #4 750 -!%. @%&9"4'&*'" 
ÈWÔ¹VÆ¾¿ )/)-%*4$%&'9"> %& )')*+434%?+, 48/&#'&'4 #)-"/1-42& #,.)/1-
TÌ¼¹ÌT»TÕW %& 2&<%1 34%(0'"$%1 #4 10 U!%.  
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æçèçéêëìí #,.)/1'" )/)-%*4$%&'9"> 2&<%1 34%(0'"$%1 5"# 0,2 #4  
îïïï -!%, & 34%(0'"$%< 25-150 -!% *4.%&A45(<%1 .#)8"/1A4+4 5 -(.45" 
ðëñòóòôíõö &84 '& .&/".',7'"; 3/&%C4*2" %& 5&+4'". =,.)/1'" 
çõç÷ñèòéñðìøíù 5,-4*,$%45(<%1 ( $"/1$1-42( +4$34#&*$%5", 5 /"$45"; 

úèòóûéõòëòéñí, ( 34A(-45,6 3&*%"?6, 5";$1-45,6 34%*)8&6 ?- 4$'45'), 
èçüçèëìç &84 &5&*";') #0)*)/4 )/)-%*434$%&7&''? $,/45,6 %& 
òéëíñõýëðõþìûÿ 2)*)0. I& %*&'$34*%" #,.)/1'" )/)-%*4$%&'9"> 
üðéñòéòëêýñþ ?- 4$'45') )')*+)%,7') 48/&#'&''? (#,.)/1-)/)-%*454.,, 

#ûüçõþ-)/)-%*464#,). I& *,$. 3.3 .48*&0)'4 .&+&/1',; 5,+/?# 3)*)$(5'4> 
#ûüçõþìòù )/)-%*4$%&'9"> 34%(0'"$%< 100 -!%. 

  

 

Oûé. 3.3. J)*)$(5'& )/)-%*4$%&'9"? JM@-100: 
1 � !&$*/0:5"7$( *)+,(; 2 – !%-$&-(4$/3; 3 – '0(;%$ %4!"*0&$$: !(-%$(;  

4� � � '(0/!$/7 " <(4*/01$/7 ,(3/; 6 – )+=$/7 $(4%4; 7 – #/.&01;  8 – >/*%3 3%$*)%0? 

)����� #/.&0:;  9 – !/@0/'$( *)+,(; 10 – -&$&)(*%); 11 – .,+#$/3; 12 – )%.'%#"01$/7 

>��; 13 – $(-)"!$/3;  14 – !&)4*(3; 15 – +*&'0&$/7 3%)'+4 
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3.3. Àòîìí³ åëåêòðîñòàíö³¿ 
 

!,-4*,$%&''? ?#)*'4> )')*+"> '& LM@ $%&/4 240/,5,2 .&5#?-, 

5"#-*,%%< *)&-9"> #"/)''? ?#)* 5&0-,6 )/)2)'%"5 3"# 53/,542 ');%*4'"5 
%& $%54*)''< ?#)*',6 *)&-%4*"5 #/? .#";$')''? -)*45&'4> ?#)*'4> 
/&'9<+454> *)&-9">. G#)*'& )')*+)%,-& .#";$'<: 3)*)%54*)''? ?#)*'4> 
)')*+"> 5 "'A" 5,#, ! %)3/45(, )/)-%*,7'(, 2)6&'"7'( %4D4.  

G#)*'& )')*+"? '&;8"/1A -4'9)'%*45&'& C4*2& )')*+">, D4 
5,-4*,$%45(:%1$? /<#,'4<. F4/, ?#*& 5&0-,6 &%42"5 #"/?%1$? '& #5" 
7&$%,',, 5"#8(5&:%1$? 5,#"/)''? )')*+">: 2,%%:5) (&84 5,8(645)) 5 
&%42',6 8428&6 %& 345"/1'), -)*45&') ! ( ?#)*',6 *)&-%4*&6. K 3*,*4#" 
"$'(: %"/1-, 4#,' )/)2)'%, ?-,; $&2 #"/,%1$? ! 9) (*&'. K*&'45& *(#& 
$-/&#&:%1$? . %*146 ".4%43"5: (*&'-233, -235 %& -238; " %"/1-, (*&'-235 

3"#64#,%1 ?- 3&/,54 #/? ?#)*',6 )/)-%*4$%&'9";. J"# 7&$ 5,*48',9%5& 
)')*+)%,7'4+4 3&/,5& $347&%-( #4 $-/&#( *(#, 564#,%1 ') 8"/1A) 0,7% 

(*&'(-235. K 3*49)$" .8&+&7)''? *(#, -4'9)'%*&9"? 914+4 ".4%43( 
.8"/1A(:%1$? #4 90 5"#$4%-"5. J)*)%54*)''? ?#)*'4> )')*+"> 5 )/)-%*,7'( 
.#";$'<:%1$? '& &%42',6 )/)-%*4$%&'9"?6, 4$'45'4< $-/&#454< 7&$%,'4< 

?-,6 : ?#)*',; *)&-%4*. J"# 7&$ 34#"/( 1 3- (*&'( 5,#"/?:%1$? $%"/1-, 

%)3/454> )')*+">, $-"/1-,  240'& 4%*,2&%,, $3&/<<7, 2000 %4'' 5(+"//?. 
=4 %4+4 0 5 &%24$C)*( ') 34%*&3/?<%1 A-"#/,5" #42"A-, " #"4-$,# 

-&*84'( (IV) – 5(+/)-,$/,; +&.. W#,'4< 5"#2"''"$%< 2"0 &%42'4< 

)/)-%*4$%&'9":< " $%&'9":<, D4 3*&9<: '& 5(+"//", : #0)*)/4 %)3/454> 
)')*+">. F"'9)5" %)6'4/4+"7'" 3*49)$, 3)*)%54*)''? 2)6&'"7'4> )')*+"> 5 
)/)-%*,7'( '& 4846 %,3&6 $%&'9"; .8"+&<%1$?.  

K 8"/1A4$%" -*&>' $5"%( )-$3/(&%(<%1 3)*)5&0'4 )')*+)%,7'" 
*)&-%4*, '& %)3/45,6 ');%*4'&6 ". $/&84 .8&+&7)',2 &84 3*,*4#',2 

(*&'42, 54#4-54#?'4+4 %,3(, 5 ?-,6 54#& 5,-4*,$%45(:%1$? ?- %)3/4'4$"; 

%& $345"/1'<5&7. I& ',6 3*,3&#&: 75% *)&-%4*"5, ( %42( 7,$/" 55% 

$%&'45/?%1 *)&-%4*, %,3( “. 54#4< 3"# %,$-42”, #4 7,$/& ?-,6 
5"#'4$,%1$? !OMO-1000 (*,$. 3.4). 

R$'45'& 7&$%,'& ?#)*'4+4 *)&-%4*& – &-%,5'& .4'&, #) 3*4%"-&: 
/&'9<+45& *)&-9"? #"/)''? ?#)*'4+4 3&/,5& ( 5,+/?#" N!MS"5. ="&2)%* 
N!MS& – 9,1 22, #"&2)%* 3&/,5',6 %&8/)%4- ($3)7)',; 34*4A4- UO2) – 

7,53 22, 2&$& .&5&'%&0)''? #544-,$( (*&'( ( N!MS" $%&'45,%1 1565 +. 
N!MS, 48’:#'&'4 5 %)3/45,#"/1'" .8"*-, (N!B) -&$)%'4+4 %,3(, ?-" 
2"$%?%1 317 N!MS"5 %& 12 '&3*?2',6 $%*,0'"5 -)*(5&''?. F"/1-"$%1 N!B 5 
&-%,5'"; .4'" – 163, . ',6 . *)+(/<5&/1',2, $%*,0'?2, – 61.  
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O,$. 3.4. !4#4-54#?',; *)&-%4* !!MO – 1000: 
1� .$"<$( 3)/A3( 3%)'+4+; 2 – $('):<$( *)+,/ #0: %)-($"! *( ')/!%#"! BCD;  
3 � 5/0"$#); 3.5 – )%.’E#$+!(01$( %,/=(73(; 6 – '(*)+,%3 !@%#+ *&'0%$%4":;  

7 � ')/*/43$( '0/*(; 8 – %,<&F+!(01$/7 '%:4; 9 – 3%)'+4 )&(3*%)(; 10 – 3(4&*/ . 
�*��	
�; 11 ! 3%)./$( (3*/!$%6 .%$/; 12 – *&'0%!/7 .(@/4* 3%)'+4+; 13 – %'%)$( 
'���	 (#0: 3(4&*); 14 – *&'0%".%0:5":; 15 – *&'0%!/7 .(@/4*; 16 – 3)%$A*&7$/ " 
;�)
	 #0: '"#*)/<3/ 3%)'+4+; 17 – A*($-( ')/!%#+ %)-($"! BCD; 18!  3"015&!/7 
+>���
�*	� *( 3%<'&$4+!(01$/7 0/4*; 19 – %,<+)"!3( ')/<">&$$:; 20 – =%@0/ #0: 

')�*���* %)-($"! BCD; 21– !@"# %@%0%#F+!(01$%-% '%!"*):; 22 – !/@"# 
�%�����+*	��
��� '%!"*): 

 

B&2"'( -&$)%, ?-" 5,+4*"/,, *48/?%1 '& .(3,')'42( *)&-%4*". 
Y4*"7'4 5,5&'%&0(<%1 8/,.1-4 33% *4847,6 -&$)% " #45&'%&0(<%1 %&-( 
0 -"/1-"$%1 3&/,5&.  

I& *,$. 3.5 .48*&0)'4 $6)2( " 3*,'9,3 *484%, &%42'4> 
)/)-%*4$%&'9"> '& %)3/45,6 ');%*4'&6 ". 5,-4*,$%&''?2 $345"/1'<5&7& " 
%)3/4'4$"? (.5,7&;'4> 54#,) ( %&- .5&'42( 3)*5,''42( -4'%(*".  
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L-%,5'( .4'( *)&-%4*& $%&'45/?%1 $%*,0'" (%*(8-,) 1 . ?#)*',2 

3&/,542 ( 5,+/?#" N!MS"5 " *)+(/<5&/1'" $%*,0'" 3 (-&#2";, 84*). Q" 
$%*,0'" 42,5&<%1$? 54#4< 2 (3"# 5)/,-,2 %,$-42 .& %)23)*&%(*, #4  
300°@), ?-& :, ?- 5"#.'&7&/4$? 5,D), " (345"/1'<5&7)2 ');%*4'"5, " 
%)3/4'4$":2. 

 

 

 

 

 

 

 

 

 

 

 

 
 

O,$. 3.5. @6)2& &%42'4> )/)-%*4$%&'9"> '& %)3/45,6 ');%*4'&6: 
1 – 4*)/F$" (*)+,3/); 2 – !%#(; 3 – )&-+0?!(01$" 4*)/F$"; 4 – .<"7%!/3-$(-)"!(=;  

5 – '()%')%!"# )%,%=%6 '()/; 6 – *+),"$(; 7 – -&$&)(*%) &0&3*)/=$%-% 4*)+<+;   
8 – -)(#/)$:; 9 – '()%')%!"# !"#')(51%!($%6 '()/; 10 – 3%$#&$4(*%);  

11 – ,&*%$$/7 3%F+@, 
 

Q? 54#& $%54*<: 3)*A,; .&2-')',; -4'%(*: (3*/!$( .%$( – 

.<"7%!/3-$(-)"!(= 3. !4'& *&#"4&-%,5'&, %42( 5$" 9" 7&$%,', *)&-%4*& " 
'&+*"5&7& 482)0)'" 8)%4'',2 -40(642 11, ?-,; .&6,D&: '&5-4/,A': 
$)*)#45,D) 5"# A-"#/,54+4 53/,5( *&#"4&-%,5'4+4 5,3*42"'<5&''? 
&-%,5'4> .4',. 

=*(+,; 54#?',; -4'%(* (.&6,D)',; 5"# *&#"4&-%,5',6 )/)2)'%"5) 
$%&'45/?%1 – 54#& ( '&+*"5&7( 3, 3&*43*45"# 5 %& -4'#)'$&%4* 10. Q) D) 
4#,' .&2-')',; -4'%(*. !4#& 914+4 -4'%(*(, '&+*"%& #4 5,$4-4> 
%)23)*&%(*, 3"# 5)/,-,2 %,$-42 ( '&+*"5&7(, 3)*)%54*<:%1$? '& 3&*( " 
7)*). 3&*43*45"# $3*?245(:%1$? '& %(*8"'( 6, ?-& 3*,54#,%1 ( #"< 

+)')*&%4* )/)-%*,7'4+4 $%*(2( 7. N&-,2 7,'42, ?#)*'& )')*+"? 
3)*)%54*<:%1$? $347&%-( ( 5'(%*"A'< )')*+"< 3&*,, ?-& 5,-4'(: 
2)6&'"7'( *484%(, 48)*%&<7, *4%4* )/)-%*,7'4+4 +)')*&%4*&, & 5 
-"'9)542( *).(/1%&%" – 5 )')*+"< )/)-%*,7'4+4 $%*(2(. !"#3*&9145&'& 
3&*& 5"# %(*8"', '&#64#,%1 ( -4'#)'$&%4*, ?-,; D) 7)*). 4#,' -4'%(* 
.5’?.&',; . 5"#-*,%4< 54#4;24< %& +*&#,*')< 8. 

=/? .',0)''? *&#"&9"> #4 8).3)7'4+4 *"5'? " $%54*)''? '4*2&/1',6 
(245 3*&9" *)&-%4* )-*&'(<%1 8"4/4+"7',2 )-*&'42, #4 $-/&#( ?-4+4 
564#,%1 $345"/1'<5&7 “A5,#-,6” ');%*4'"5. Q) 240) 8(%, 54#&, $5,')91, 
.&/".4 7, 8)%4', ?-,; 2"$%,%1 .&/".'( *(#(. 

� ����
9

8

   



 

 

143

L%42'& )')*+)%,-& – 9) ') %"/1-, &%42'" )/)-%*4$%&'9">, & ; 

-423/)-$ 3"#3*,:2$%5, ?-" 34%*"8'" #/? .&8).3)7)''? >6 3&/,542. Q) 
*(#',-,, #) 5,#48(5&<%1 (*&'45( *(#(, .&54#, ". >> .8&+&7)''? " 
5,#&/)''? 4-$,#( (*&'(, 3"#3*,:2$%5&, '& ?-,6 5"#4-*)2/<<%1 ".4%43, 

(*&'( %& $%54*<<%1 %)3/45,#"/1'" )/)2)'%,. J"$/? %4+4, ?- 9" )/)2)'%, 

8(#(%1 5,-4*,$%&'" '& LM@, >6 %*&'$34*%(<%1 '& .&54#, #) . 
5"#3*&9145&'4+4 3&/,5& 5"#4-*)2/<<%1 3*4#(-%, 34#"/( " ')$3&/)') 
3&/,54. Q); 9,-/ .&-"'7(:%1$? .&64*4')''?2 *)A%4- 34#"/( %& "'A,6 
*&#"4&-%,5',6 )/)2)'%"5. 

=4845& 5,%*&%& 2&.(%( '& NMQ 34%(0'"$%< 2 000 U!% $%&'45,%1  
8,3 %,$. %4'', & ?-D4 $%&'9"? 3*&9<: '& 5(+"//" – 10 %,$. %4''. K %4; 0) 
7&$ 34%*)8& 5 3&/,5" LM@ %&-4> $&24> 34%(0'4$%" $%&'45,%1 180 -+. 
B8"/1A)''? 34%(0'4$%" )')*+48/4-"5 #4 1000 U!% *48,%1 LM@ 

-4'-(*)'%4$3*4240',2,  34*"5'?'4 . NMQ. N42( LM@ 3*4)-%(<%1$? ?- 
5)/,-" )')*+)%,7'" -423/)-$, 34%(0'"$%< 4-6 2/' -!%, 7)*). %), D4 
8(#(5&''? 5)/,-,6 LM@ 5,+"#'4 . )-4'42"7'4> %47-, .4*(. 

@14+4#'" '& 4$'45" #4$/"#0)'1 $%&/& *)&/1'4< .&#&7& -423/)-$'4+4 
5,-4*,$%&''? &%42',6 $%&'9"; #/? 5,*48',9%5& )/)-%*,7'4> %& %)3/454> 
)')*+">. N42( >6 *4.%&A45(<%1 348/,.( 2"$% %& 3*42,$/45,6 -423/)-$"5. 

R$-"/1-, #/? LM@ 3*&-%,7'4 ') "$'(: 3*48/)2, %*&'$34*%(5&''? 
3&/,5&, %4 " *4.%&A45(5&%, >6 240'& ( *&;4'&6 ". '&3*(0)',2 3&/,54-
)')*+)%,7',2 8&/&'$42. W#,'4< $(%%:54< (2454< : ')486"#'"$%1 >6 
$34*(#0)''? 8"/? 54#',6 #0)*)/ #/? .&8).3)7)''? 464/4#0)''? 
*)&-%4*"5.  

   

3.4. Ã³äðîåëåêòðîñòàíö³¿ 

Pí#èòçìçè�çñû÷ð 2&: #(0) 5&0/,5) .'&7)''? #/? $%&8"/1'4+4 
Cêì÷øíòìêëðììö (-*&>'$1-4+4 )')*+)%,7'4+4 $)-%4*( – /,A) PM@ %& 
P��� (+"#*4&-(2(/<5&/1'" )/)-%*4$%&'9">) .&8).3)7(<%1 34-*,%%? 
úí÷òëûÿ '&5&'%&0)'1 " &5%42&%,7') *)+(/<5&''? 7&$%4%, %& 34%(0'4$%" 5 
Rô’:#'&'"; )')*+)%,7'"; $,$%)2" K-*&>',. 

åèðÿòëêý!û .'&7',; %)*2"' )-$3/(&%&9"> #"<7,6 PM@ (='"3*4+)$ – 

�ï� "'A" – 40-50 *4-"5), 3,%&''? 3"#5,D)''? '&#";'4$%" %& )C)-%,5'4$%" 
ëû÷òèûéñðììö 5$%&'45/)'4+4 48/&#'&''? '&8(5&: 3)*A47)*+454+4 
üìð!çììö. K .5'?.-( . 9,2 : #(0) 5&0/,5,2 *"A)''? (*?#( K-*&>', D4#4 
úèòëç#çììö *)-4'$%*(-9"> %& %)6'"7'4+4 3)*)4$'&D)''? PM@ .& 
#òúòóò�òý @5"%454+4 8&'-( *)-4'$%*(-9"> " *4.5,%-(. =/? ($3"A'4+4 
úèòëç#çììö *)-4'$%*(-9"> $/"# 5,-4*,$%&%, 5)$1 $5"%45,; #4$5"# ( +&/(." 
�í#èòçìçè�çñû÷û, 3)*)#45" '&(-45" #4$?+')''?. 

P"#*4)')*+)%,7'" *)$(*$, – 9) .&3&$, 34%)'9"&/1'4> )')*+"> 
*"7-45,6 34%4-"5 %& 54#4;2. L/) ') 5$" 34%)'9"&/1'" 240/,54$%" 
+"#*4)')*+)%,7',6 *)$(*$"5 : )-4'42"7'4 #49"/1',2, #/? 5,-4*,$%&''?. 
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Nçÿìí!ìò #49"/1',2, #/? 5,-4*,$%&''? '& %)*,%4*"> K-*&>', 240(%1 8(%, 

+"#*4)')*+)%,7'" *)$(*$, ='"3*& – 46%; ='"$%*& %& N,$, – 34 20% " '& 5$" 
"'A" *"7-, K-*&>', – 14%, %48%4 9" *)$(*$, #(0) 482)0)'".  

R$48/,54 5)/,-) .'&7)''? PM@ ='"3*45$1-4+4 -&$-&#( 2&<%1 #/? 
54#434$%&7&''? 2&/454#',6 *&;4'"5 Q)'%*& %& J"5#'? -*&>',. B&+&/42 . 
*)$(*$, A%(7',6 '&-43,7(5&7"5 54#, '& ='"3*" .&8).3)7(<%1 35% 

3*42,$/454> %& -42('&/1'4-348(%454> 34%*)8, -*&>',. 

I& *,$. 3.6 .48*&0)'4 .&+&/1',; 5,+/?# +"#*4)/)-%*4$%&'9">. 
O(A";'4< $,/4< 5 +"#*4)/)-%*4$%&'9"> : 34%"- *"7-454> 54#,, ?-,; 

3*,54#,%1 5 #"< +"#*4%(*8"'( 34:#'&'( . )/)-%*4+)')*&%4*42 (*,$. 3.7). 

 

 

 

 

 

 

 

 

 

 

 

 

O,$. 3.6. B&+&/1',; 5,+/?# +"#*4)/)-%*4$%&'9">: 
1 – !%#( ($(#@%#/*1 ". !%#%4@%!/>(); 2 –0%'(*" *+),"$/; 3 – &0&3*)%-&$&)(*%); 

4 – &0&3*)%<&)&F( .<"$$%-% 4*)+<+; 5 – $(#0/A3%!( !%#(; 6 – -"#)%*+),"$(; 

7 – A0?.%!" !%)%*(; 8 – -)&,0:; 9 – !%#%.0/!

Oûé. 3.7. P"#*4%(*8"'&:

1 � !(0 *+),"$/; 2 – )%*%) -&$&)(*%)(; 

3 � 4'")(01$/7 *)+,%')%!"#; 
4 � 0%'(*"; 5 – '%*"3 !%#/ 

� � � � �

" $ & 9

�
  

 

 2 

 

 

 3 

 

 4 

�
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I& #)?-,6 +"#*4$%&'9"?6 5,-4*,$%45(<%1 2)%4# '&/,5'4+4 
54#4$645,D&, &84 +"#*4&-(2(/?9">. J*4%?+42 #'? 54#& 3)*)64#,%1 ". 
5,D4+4 *"5'? 54#4;2, '& ',07,;, 48)*%&<7, 3*, 9142( +"#*4%(*8"',. 

!'47", -4/, $340,5&''? )')*+"> ').'&7'), '&$4$,, '& ?-" 34#&:%1$? 
'&#/,A-45& )')*+"? . +"#*4)/)-%*4$%&'9">, 3)*)-&7(<%1 54#( . ',074+4 
*"5'? '& 5,D,;. I&#/,A4- 54#, $3($-&<%1 7)*). 54#4./,5.  

P"#*4&-(2(/<5&/1'" )/)-%*4$%&'9"> (PLM@) 5-/<7&<%1$? 5 
*)+"4'&/1'( )')*+42)*)0( . "'A,2, )/)-%*4$%&'9"?2, " 5,-4'(<%1 *4/1 
#)23C)*& – $&2" $340,5&<%1 )/)-%*4)')*+"<, -4/, 54'& : 5 '&#/,A-(, " 
345)*%&<%1 ( 2)*)0(, -4/, >> ')#4$%&%'14. 

M/)-%*,7'" 2&A,', +"#*4&-(2(/<5&/1',6 $%&'9"; 240(%1 
3*&9<5&%, ?- '&$4$,, -4/, -&7&<%1 54#( ( 5)*6': 54#4;2,D), " ?- 
+"#*4%(*8"', )/)-%*4+)')*&%4*& — -4/, 54#& . 5)*6'14+4 54#4;2,D& 
3)*)%"-&: 5 ',0':. J)*A( 5 @O@O +"#*4&-(2(/<5&/1'( )/)-%*4$%&'9"< 

8(/4 $34*(#0)'4 ( 1971 *49" '& 3*&542( 8)*)." F,>5$1-4+4 24*?. Z> 
34%(0'"$%1 – 225 U!%, '&3"* – 65 2, #450,'& 54#4;2,D& – 275 2. J"$/? 
1980 *4-( 5 @O@O 8(/4 348(#45&'4 D) #5" PLM@: ( B&+4*$1-( 
(U4$-45$1-& 48/.) '& *. F(2’? 34%(0'"$%< 5 1200 U!% " 5 S,%5" '& *"79" 
I)2&' – 1600 U!%. 

3.5. Âïëèâ åëåêòðîåíåðãåòèêè íà äîâê³ëëÿ  
 

M/)-%*4)')*+)%,-& – . 4#'4+4 84-( 4$'45& *4.5,%-( 5$"6 8). 5,'?%-( 
+&/(.); '&*4#'4+4 +4$34#&*$%5&, & . #*(+4+4 – #0)*)/4 %)6'4+)''4+4 
53/,5( '& '&5-4/,A': $)*)#45,D), D4 $(%%:54 34+"*A(: (245, 

0,%%:#"?/1'4$%". K '&A" #'", D) ') .'&;#)'4 04#'4+4 #0)*)/& 
)/)-%*4)')*+">, 5,-4*,$%&''? ?-4+4 8 ') 53/,5&/4 3*?24 &84 
434$)*)#-45&'4 '& 8"4$C)*(.  

 

3.5.1. Âïëèâ ÒÅÑ íà äîâê³ëëÿ  
 

!.&:24#"? NM@ . #45-"//?2 .&/)0,%1 5"# -"/1-"$',6 %& ?-"$',6 
6&*&-%)*,$%,- 5"#64#"5 ( /&'9<+( 5"# 5,#48(5&''? )')*+4'4$">5 #4 
4#)*0&''? )/)-%*4)')*+">.  

!"#$% &' '()*+,-./. N)3/45" )/)-%*4$%&'9">, D4 3*&9<<%1 '& 
%5)*#42( 3&/,5", 5,-,#&<%1 ( &%24$C)*( 7&$%-, .4/, %& ')#4+4*"/" 7&$%-, 

3&/,5&, $"*7,$%,; %& $"*7&',; &'+"#*,#,, 4-$,#( &.4%( %& 5(+/)9<, 54#?'( 
3&*( %4D4.  

J"# 7&$ 5,-4*,$%&''? 3*,*4#'4+4 +&.( 5 &%24$C)*( '&#64#?%1 
%4-$,7'" *)745,', – 4-$,#, &.4%( %& 4-$,# 5(+/)9<, & ( *&." 
%*&'$34*%(5&''? 3&/,5& '& NM@ %& ;4+4 $-/&#(5&''? 345"%*? 
.&8*(#'<:%1$?  3,/42. 
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F4'9)'%*&9"? .&8*(#'<5&/1',6 *)745,' 5 &%24$C)*" .&/)0,%1 5"# 

*)/1:C( 2"$9)54$%", A5,#-4$%" 5"%*(, 3)*)+*"5&''? >6 D4#4 %)23)*&%(*, 

'&5-4/,A'14+4 $)*)#45,D&, 5,$4%, 62&*'4$%", C&.454+4 $%&'( %& 
"'%)'$,5'4$%". N&-, +*&#,*'" 5 $,$%)2" 464/4#0)''? -4'#)'$&%4*"5 NM@ 

$(%%:54 .54/40(<%1 2"-*4-/"2&% ( *&;4'" $%&'9">, $3*,?<%1 (%54*)''< 

',.1-4> 62&*'4$%", %(2&'"5, .',0)''< $4'?7'4> &-%,5'4$%", 5,-/,-&<%1 
2*?-(, & 5.,2-( "'"; %& 40)/)#,9<. !.&:24#"? 5,-,#"5 ". %(2&'42 

3*,.54#,%1 #4 (%54*)''? $%";-4> $,/1'4 .&8*(#')'4> #*"8'4#,$3)*$'4> 
62&*, %48%4 $24+(.  

!"#$% &' 012.*+,-./. !.&:24#"? NM@ ". +"#*4$C)*4< 

6&*&-%)*,.(:%1$? 5 4$'45'42( $340,5&''?2 54#,, 5 %42( 7,$/" 
')484*4%',2 $340,5&''?2 54#,, -4/, 54#& 3)*)%54*<:%1$? '& 3&*( " 
*4.$"<:%1$? 5 &%24$C)*". B& #)?-,2 49"'<5&''?2 '& 464/4#0)''? 
-4'#)'$&%4*"5 '& NM@ 5,%*&%, 54#, $%&'45/?%1 120 -+/-!%"+4#. R$'45',2 

C&-%4*42 53/,5( '& +"#*4$C)*( : $-,#&''? %)3/4> 54#, ( 54#4;2,, 

'&$/"#-&2, ?-4> 240(%1 8(%,:  

#$ 34$%";') /4-&/1') 3"#5,D)''? %)23)*&%(*,;  

#$ .2"'& (245 /14#4$%&5( " 3&54#-"5;  
#$ 5,',-')''? 5,3&*45(5&'1 " %(2&'"5.  
J4*?# ". 34*(A)''?2 2"-*4-/"2&%( %)3/45" 5,-,#, 3*,.54#?%1 #4 

.&*4$%&''? 54#4;2 54#4*4$%?2,, 34*(A)''? -,$')54+4 8&/&'$(, D4 
$%54*<: .&+*4.( #/? 0,%%? 2)A-&'9"5 *"- %& 4.)*. G- 34-&.&/, 

#4$/"#0)''? +"#*48"4/4+"5, 54#&, '&+*"%& #4 %)23)*&%(*, 26-30
4@, 

3*,+'"7(: 2)A-&'9"5 54#4;2, & ?-D4 %)23)*&%(*& 54#, 3"#'"2&:%1$? #4 
36

4@ – *,8& 347,'&: +,'(%,. F*"2 -4'#)'$&%4*"5 %(*84&+*)+&%"5 
$340,5&7&2, 464/4#0(5&/1'4> 54#, : $,$%)2, ./,5&''? A/&-"5 %& "'A" 
$,$%)2,, D4 5,-,#&<%1 ./,5, '& 345)*6'< .)2/", &84 5 +"#*4$C)*(. 

!"#$% &' #1(*+,-./. R$'45',2, C&-%4*&2, 53/,5( NM@ '& 
/"%4$C)*( : 4$&#0)''? '& >> 345)*6'" %5)*#,6 7&$%4- %& *".',6 6"2"7',6 
*4.7,'"5; 5,/(7)''? ." $"/1$1-4+4$34#&*$1-4+4 5,-4*,$%&''? 4*',6 
.)2)/1 %& /(-"5 3"# 8(#"5',9%54 NM@ " .4/45"#5&/"5. !,#&/)'" . %43-, .4/& 
%& A/&-, (%54*<<%1 .4/4A/&-45"#5&/, '& 345)*6'" /"%4$C)*,. 

J"# 7&$ 3*42,5&''? 345)*64'1 '&+*"5( -4%/4&+*)+&%"5 (%54*<<%1$? 
*4.5)#)'" *4.7,', $4/?'4> -,$/4%,, '&%*"<, &2"&-(, $4/); &24'"<, .&/".& 
%& "'A,6 *)745,'.  

R%0), )/)-%*4$%&'9"? 34%(0'"$%< 1000 U!%, ?-& 3*&9<: '& 5(+"//", 
5,-,#&: 5 &%24$C)*( 3*,8/,.'4 5000 %4'' SO2; 10000 %4'' 4-$,#"5 &.4%(.  

I& 345)*6'< .)2/" '&#64#,%1 8/,.1-4 400000 %4'' .4/,, 5 ?-"; 

2"$%,%1$? 80 %4'' 5&0-,6 2)%&/"5 (As, Pb, Cd,Va %& "'.). N&-& $%&'9"? 3"# 

7&$ $3&/<5&''? 3&/,5& 5,%*&7&: %&-( -"/1-"$%1 -,$'<, ?-( 5,#"/?:  
101 %,$?7& +)-%&*"5 /"$(.  
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3-"#*%- 4'5./2&-&&6. N)*24#,'&2"7'& 4$48/,5"$%1 5,*48',9%5& '& 
NM@ )/)-%*4)')*+"> 34/?+&: 5 %42(, D4 8/,.1-4 67% %)3/454> )')*+"> 
5"#54#,%1$? 5 '&5-4/,A': $)*)#45,D).  

!"#5)#)''? %)3/454> )')*+"> 34%*)8(: *"74-, 3*,*4#',6 54#4;2, &84 
$%54*)''? $%&5-"5-464/4#0(5&7"5. N48%4 5"# '&*4#'4+4 +4$34#&*$%5& 
5"#8,*&<%1 #4#&%-45" 3/4D" .)2'4> 345)*6'". F*"2 -4'#)'$&%4*"5 
%(*84&+*)+&%"5 $340,5&7&2, 464/4#0(5&/1'4> 54#, : $,$%)2, ./,5( 
A/&-"5 %& "'A" $,$%)2,, D4 5,-,#&<%1 ./,5, '& 345)*6'< .)2/", &84 5 
+"#*4$C)*(.  

J"# 7&$ 8(#"5',9%5& )/)-%*4$%&'9"; %)3/45) $-,#&''? 7,'',2, 

'4*2&2, ') 482)0(<%1, & /,A) 5,2&+&<%1, D48 3"#"+*"5 54#, ( 54#4;2&6 

') 3)*)5,D(5&5 >> 3*,*4#'4> %)23)*&%(*,, & $&2) 5/"%-( '& 34@, & 5.,2-( 
'& 5

4@. N&-,2 7,'42, .&348"+&''? %)3/4542( .&8*(#')''< 54#'4+4 
8&$);'( .54#,%1$? #4 3)*)5)#)''? ;4+4 ( 3*,645&',; $%&' 

5,3&*45(5&''?2 '&+*"%4> 54#,.  

  

3.5.2. Âïëèâ ÃÅÑ íà äîâê³ëëÿ  
 

!,-4*,$%&''? PM@ 3*,.54#,%1 ') %"/1-, #4 34.,%,5',6, &/) ; #4 
')+&%,5',6 '&$/"#-"5, ?-" .&5#&<%1 A-4#, 54#',2 )-4$,$%)2&2, 

34*(A(<%1 >6 (245,, 34+"*A(<%1 ?-"$%1 54#,, .2)'A(<%1 
8"43*4#(-%,5'"$%1. I&$/"#-, +"#*4%)6'"7'4+4 8(#"5',9%5& '& )-4$,$%)2, 

54#',6 48’:-%"5 240'& 34#"/,%, '& %&-" %,3,: 

#$ 24*C42)%*,7'" – .2"'& 4-*)$/)''? %& #450,', 8)*)+45,6 /"'";, 

3)*)*4.34#"/ +/,8,', .2"'& 3/4D" 54#'4+4 #.)*-&/&; 
#$ +"#*4C".,7'" – .8"/1A)''? %& .2)'A)''? 54#'4$%", 3)*)*4.34#"/ 
54#'4+4 $%4-( ( 3*4$%4*" %& 7&$", .2"'& A5,#-4$%" %)7">, .2"'& 
54#4482"'( %& %)*24*)0,2(; 

#$ +"#*46"2"7'" – .2"'& .&+&/1'4> 2"')*&/".&9"> %& "4'454+4 52"$%(, 
.2"'& +&.454+4 (-,$')54+4) *)0,2(, .8"/1A)''? 52"$%( 4*+&'"7',6 %& 
8"4/4+"7',6 *)745,'; 

#$ %4-$,-4)-4/4+"7'" %& *&#"4)-4/4+"7'" 3&*&2)%*,: .8"/1A)''? 
52"$%( 5&0-,6 2)%&/"5, 3)$%,9,#"5, *&#"4'(-/"#"5, .8"/1A)''? 
"'#)-$"5 8"4%)$%"5; 
#$ +"#*48"4/4+"7'" %& 8"43*4#(-%,5'" 3&*&2)%*,: .2"'& C/4*, %& 
C&(',, 5 %42( 7,$/" .2)'A)''? *"#-"$',6, 9"-&5,6 %& +4$34#&*$1-4 

5&0/,5,6 5,#"5, *4.5,%4- A-"#/,5,6 5,#"5, 34?5& 95"%"''? 54#,, 

.&*4$%&''? %& .&84/47)''? 54#4;2,D, 34+"*A)''? (245 
$&2447,D)''?. 
K%54*)''? A%(7',6 54#4$645,D ')*"#-4 ')+&%,5'4 53/,5&/4 '& 

+)4+*&C"7'", )-4'42"7'" " -/"2&%,7'" 6&*&-%)*,$%,-, 8"4$C)*,. B 
.&%43/)',6 54#4$645,D&2, 3/4D 3)*)$)/)'4 #)$?%-, 2"/1;4'"5 /<#);, 
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3)*)2"D)'4 3*42,$/45" 3"#3*,:2$%5&, #4*4+,, /"'"> )/)-%*43)*)#&7, 

%*(843*454#"5 %4D4.  
æçèç#êéíó, 9) $%4$(:%1$? $%54*)''? 54#4$645,D, ?-" .&%43/<<%1 

ëçõû÷í 3/4D" $"/1$1-4+4$34#&*$1-,6 (+"#1 " /"$"5. I& -40',; -"/45&% 
úòñê(ìòéñí +"#*4)/)-%*4$%&'9"> .&%43/<:%1$? 2&;0) 300 22

 .)2/". I,'" '& 
ñçèûñòèíù -4/,A'14+4 @O@O 3"# 54#4< 34645&'4 2&;0) 100 %,$?7 -22

 

èò#ý!ûÿ .)2)/1. 
Vû 3*&5,/1',2 : %5)*#0)''?, D4 $(7&$'& +"#*4)')*+)%,-& – 9) 

ç÷òìòóí!ìò )C)-%,5') %& )-4/4+"7'4 7,$%) #0)*)/4 )/)-%*4)')*+">? B& 
òô’:-%,5'4+4 34*"5'?''? +"#*4)')*+)%,-, . %)3/4)')*+)%,-4< 

ü’?$45(:%1$?, D4 9) %5)*#0)''? ') 5*&645(: 8&+&%146, $-&.&%, 8 348"7',6, 
ðéúç÷ñíë +"#*4)')*+)%,-,.  

K 8&$);'&6 *"- K-*&>', .'&7'& 7&$%,'& 3/4D" %&-,6 54#4;2,D – 9) 
2"/-454##? (#4 2 2 +/,8,',), #) (%54*<<%1$? $3*,?%/,5" (245, #/? 
A5,#-4+4 *4.2'40)''? $,'14-.)/)',6 54#4*4$%);. I)8).3)-& 914+4 
?5,D& 34/?+&<%1 ( .2)'A)''" -4'9)'%*&9"> *4.7,')'4+4 -,$'< ( 54#" %& 
'&$,7)''? 54#, %4-$,7',2, 6"2"7',2, $34/(-&2, (C)'4/42, "'#4/42 %& 
"'.), D4 5,#"/?<%1$? 5 3*49)$" 5"#2,*&''? ; *4.-/&#&''? 54#4*4$%);. Q) 
?5,D) '&.,5&:%1$? “95"%"''?2” 54#, " '&8(/4 4$48/,54+4 34A,*)''? ( 
#*(+"; 34/45,'" XX $%. J4?$'<<%1 ;4+4 %,2, D4 ( .5’?.-( ". A,*4-,2 

.&$%4$(5&''?2 2"')*&/1',6 #48*,5 ( 5)/,-" 2"/-454#'" 8&$);',, ?-" #48*) 
3*4+*"5&<%1$? $4'9)2, ". #4D45,2, 34%4-&2, . [*('%( 34%*&3/?: 5)/,-& 
-"/1-"$%1 340,5',6 #/? 54#4*4$%); )/)2)'%"5 – &.4%, C4$C4*, -&/";. K 

%&-,6 54#4;2,D&6 .',-&: *,8&. 
Fèíó %4+4, (%54*)''? 5)/,-,6 54#4;2,D .2"'<: 2"-*4-/"2&% *)-

�íòìê. N&-, (%54*)''? +/,84-4+4 (34'&# 100 2) F*&$'4?*$1-4+4 

ëò#ò5óû,ð '& W'"$)> $3*,7,',/4 .',0)''? %)23)*&%(*, 54#, 5/"%-( 
ôíõþ- '"0 '& 10°@, & 5.,2-(, '&53&-,, 5 $4*4-&+*&#($',; 24*4. *"7-&, 
òúòëûñð +($%,2 %(2&'42, ') .&2)*.&: 5.#450 300 -2 (',. .& %)7":<. =/? 
éúòèê#(çììö 9":> PM@ 8(/4 .&%43/)'4 '&;9"''"A" $"/1$1-4+4$34#&*$1-" 
ê�í##ö -*&<. 

S,A) 9); 3)*)/"- .2"' 5 )-4$,$%)2&6 3*,.54#,%1 #4 #(2-,, D4 
.8,%-, 5"# 8(#"5',9%5& %& )-$3/(&%&9"> PM@ '& *"5','',6 %)*,%4*"?6, 
240(%1 .'&7'4 3)*)5,D(5&%, 5,+4#( 5"# 4%*,2&'4> )/)-%*4)')*+">, %48%4 
%5)*#0)''? 3*4 “'&;#)A)5A,;” -"/45&%, ?-,; '"8, #&: PM@, ') 5"#345"#&: 
#";$'4$%". R7)5,#'4, D4 5)/,-" PM@ *&9"4'&/1'4 8(#(5&%, /,A) 5 
+"*$1-,6 *&;4'&6. 

 

3.5.3. Âïëèâ ÀÅÑ íà äîâê³ëëÿ  

 I"2)91-,; (7)',;-&%42',- M. P&(/1 .&(5&0,5: “I)2&: 04#'4+4 
"'A4+4 )')*+4'4$"?, 5,-4*,$%&''? ?-4+4 .&/,A&/4 8 647 3*,8/,.'4 
$%"/1-, 5"#64#"5, $-"/1-, #&: ?#)*'& )')*+)%,-&, " ')2&: %&-,6 5"#64#"5, ?-" 
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.& $%(3)')2 ')8).3)7'4$%" 647& 8 3*,8/,.'4 '&+&#(5&/, 3*4#(-%, 

*4.D)3/)''?”.  

I&+*42&#0)''? 5 3*,*4#" ')5/&$%,5,6 #/? ')> *&#"4&-%,5',6 
*)745,' (-*&; A-"#/,54 #": '& 8"4$C)*(.  

G#çèìí 5"#64#, (%54*<<%1$? ') /,A) '& $%&#">, -4/, 5"#3*&9145&') 
úðõûëò 5,;2&<%1 . *)&-%4*"5 %& 5"#3*&5/?<%1 '& 3)*)*48/)''?, &/) ; ( 
úèòøçéí 5,#48(5&''? (*&'454> *(#,, .8&+&7)''? (*&'(, 5,+4%45/)''? 
ö#çèìò�ò 3&/1'4+4 %& 5 *).(/1%&%" &5&*";. !"#64#, .&/,A&<%1$? 
èð#íòð÷ñûëìûóû 5"# #)$?%-"5 #4 $4%)'1 %,$?7 *4-"5. =4$" ?#)*'& 
úèòóûéõòëíéñþ ') .'&;A/& 8).3)7'4> %)6'4/4+"> 3)*)*48/)''? %& 
êñûõíüðøíù *&#"4&-%,5',6 5"#64#"5. 

Fíõþ÷íéñþ *&#"4&-%,5',6  5"#64#"5  .*4$%&:  '&  $%&#">  .8&+&7)''? 
êèðìòëòù *(#,, . ?-4> 5,+4%45/?<%1 N!MS,. K *)&-%4* %,3( OTUF 

üðëðìñð(ê.ñþéö 2&;0) E80 %4'' %&-,6 N!MS"5, ?-" 5 *).(/1%&%" *484%, 

èçð÷ñòèð  3)*)%54*<<%1$?  '& 5,$4-4*&#"4&-%,5'" 5"#64#,.   

åí#úèðøþòëðìí N!MS, -"/1-& *4-"5 .8)*"+&<%1 '& %)*,%4*"> LM@ ( 
éúçøíðõþìûÿ 8&$);'&6 ". 54#4<, 34-, %*46, .',.,%1$? >6 *&#"4&-%,5'"$%1, 
úíéõö 74+4 5 4$48/,5,6 -4'%);')*&6 $3)9"&/1',2, 34>.#&2, >6 3)*)54.?%1 
ìð 3"#3*,:2$%54 #/? *)+)')*&9"> ?#)*'4+4 3&/,5&. N(% N!MS, 

òôèòôõöýñþ, 5,/(7&<7, . ',6 (*&', ?-,; D) ') “5,+4*"5”, " 5,+4%45/?<%1 
íü '14+4 '45" %5)/,. 

=çö÷í -*&>', (@\L, F&'&#& " X"'/?'#"?) 3/&'(<%1 .#";$'<5&%, 

üðÿòèòìçììö $54>6 5"#64#"5 '& %)*,%4*"?6 $54>6 -*&>' ". 2"'"2&/1',2 

úçèçèòôõçììöó. !)/,-& T*,%&'"?, X*&'9"?, O4$"? %& G34'"? .#";$'<<%1 
/+/,84-)” 3)*)*48/)''? . '&$%(3',2 .&64*4')''?2 5"#64#"5 ( 
÷òìñç5ìçèðÿ, .&/,%,6 $-/42. E'A" #)*0&5,, .4-*)2& ; K-*&>'&, 
/%,27&$454” .8)*"+&<%1 5"#64#, ( $3)9"&/1',6 $645,D&6. 

=ò 4$%&''14+4 7&$( 04#'& . 3)*)/"7)',6 -*&>' ') .#";$',/& 
üðÿòèòìçììö 5"#64#"5 ( 3*42,$/45,6 2&$A%&8&6. W "#)> .&64*4')''? 
èð#íòð÷ñûëìûÿ 5"#64#"5 ( +*&'"%',6 34*4#&6,  5(/-&'"7',6 %(C&6,  3/&$%&6 
éòõí, &84 5.&+&/", 5"#3*&5/)''? 5 -4$24$, 7, '& "'A" 3/&')%,. 

K÷èðùìð, .& #&',2, I&9"4'&/1'4> -42"$"> *&#"&9";'4+4 .&6,$%( 
K÷èðùìû 3*, !)*645'" O&#", '&-43,7,/& 120 2/' 23

 %5)*#,6 %& *"#-,6 
èð#íòð÷ñûëìûÿ 5"#64#"5. J)*)*48/)''? 1 #23

 .& $5"%45,2, 9"'&2, -4A%(: 
îï #4/&*"5 – 9) 4.'&7&:, D4 K-*&>'& 2&: 5,%*&%,%, ') 2)'A) 60 %*/'. 

#òõðèíë '& .')A-4#0)''? $54>6 .&3&$"5 *&#"4&-%,5',6 5"#64#"5. 
G%.!’:.($$: 51%-% .(!#($$: (<%)(01$/< =/$%< '%30(#&$% $( 

<(7,+*$" '%3%0"$$:. 
æòéñêúòëò 53*45&#0(:%1$? 3*4+*&2& 8(#"5',9%5& &%42',6 8/4-"5 

ìòëò�ò 34-4/"''? – . *)&-%4*&2, '& A5,#-,6 ');%*4'&6. J*,'9,3 #"> 
ñð÷ûÿ *)&-%4*"5 34/?+&: 5 %42(, D4 54', .240(%1 5,-4*,$%45(5&%, 

úõêñòìí5 ". 5,-4*,$%&'4+4 ?#)*'4+4 3&/,5& ?- '45) 3&/,54. J"# 7&$ 
ëû÷òèûéñðììö " 5,*48',9%5& ?#)*'4+4 3&/,5& . 3/(%4'"< 240'& $%54*,%, 
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ìð #)?-,; 7&$ 3&/,5',; .&2-')',; 9,-/, ?-,;  .2)'A,5 8, 5,%*&%, '& 
#òôêëðììö %& .8&+&7)''? (*&'(. 

B "'A4+4 84-(, A%(7',; )/)2)'% 3/(%4'"; (3)*"4# '&3"5*4.3&#( 
úçèçëû,ê. 20 %,$. *4-"5), ?-,; '&+*42&#0(:%1$? 5 &%42',6 *)&-%4*&6, – 

øç '&;8"/1A %4-$,7'& *)745,'& . ($"6, D4 8(#1--4/, $%54*)'" /<#,'4<: 

0îï + 3/(%4'"< (.& 48’:242 9) -(/1-& *4.2"*42 . &3)/1$,') #4$%&%'14, 
,òô .',D,%, 5$) '&$)/)''? .)2'4> -(/". @14+4#'" '& B)2/" 5 ?#)*',6 
ôò.�òõòë÷ðÿ, 5"#3*&9145&',6 N!MS&6 %& "'A,6 5"#64#&6 LM@ '&-43,7)'4 
ñûéö!í %4'' 9":> 4%*(%,. 

Ið 0&/1, 5$(3)*)7 5)/,7).',2 "'5)$%,9"?2 " #4$/"#0)''?2 

úèòñö�òó 4$%&''"6 #)$?%-"5 *4-"5, *)&-%4*, '& A5,#-,6 ');%*4'&6 
üðõû-ðýñþéö %)6'4/4+"7'4 ')8).3)7',2, %& )-4'42"7'4 ')5,3*&5#&',2,. 

Qí *)&-%4*, ( !)/,-"; T*,%&'"> %& X*&'9"> .&-*,/, 7)*). >6 
ìçôçüúç!ìíéñþ %& #(0) .'&7'" 5,%*&%,. L5&*"? '& ?#)*'"; $%&'9"> U4nju 

2&st !+))d)+ 5 G34'"> . *)&-%4*42 '& A5,#-,6 ');%*4'&6 3*,.5)/& #4 >> 
úòëìò�ò .&-*,%%? (F4M, 1998). I& $14+4#'" ( $5"%" 3*&-%,7'4 ')2&: ( 
ëû÷òèûéñðììí 34%(0',6 -42)*9";',6 *)&-%4*"5 '& A5,#-,6 ');%*4'&6. 

æèûÿûõþìû÷û &%42'4> )')*+)%,-, #45+4 3)*)-4'(5&/, D4#4 5)/,-4> 
úçèçëð�û LM@, $%5)*#0(<7,, D4 5"#3*&9145&') 3&/,54 240'& 
ôð�ðñòèðüòëò 3)*)*48/?%, %& .'45( 5,-4*,$%45(5&%, ( *)&-%4*", #4-, ') 
6:<?@:Aâ (*&'. I&$3*&5#" 0, 50) 3"$/? #*(+4+4 9,-/( *)+)')*&9">, 
üðõû-÷û 3&/,5& ( N!MS&6 '&$,7(<%1$? 5)/,-4< -"/1-"$%< $%4*4''"6 
íüòñòúíë " 3*4#(-%"5 *4.D)3/)''?, & 9) (')240/,5/<: 5,-4*,$%&''? >6 ( 
èçð÷ñòèí 5%*)%:. !,+4*?: /,A) 2% (*&'(, ?-,; 8(5 ( N!MS" 3)*A4+4 
øû÷õê. L $&2 N!MS éñð. '&#.5,7&;'4 ')8).3)7',2 *&#"4&-%,5',2 

óðñçèíðõòó, ?-,; 34%*"8'4 #)$1 .8)*"+&%, $4%'" ; %,$?7" *4-"5. =/? 
úòÿòëðììö /,A) 4#'4+4 *)&-%4*& 34%*"8'4 8/,.1-4 40 +& .)2/". 

R$'45',; C&-%4* .&8*(#')''? LM@ – *&#"4&-%,5'"$%1. 
O&#"4&-%,5'"$%1 -4'%(*( ?#)*'4+4 *)&-%4*& .(245/)'4 &-%,5'"$%< 

3*4#(-%"5 -4*4."> %& 3*4',-')''? 3*4#(-%"5 ?#)*'4+4 34#"/( 5 %)3/4'4$">. 
Q) $%4$(:%1$? 2&;0) 5$"6 *)745,', ?-" 5.&:24#"<%1 ". *&#"4&-%,5',2 

5,3*42"'<5&''?2. J*?2) 5,-,#&''? *&#"4&-%,5',6 5"#64#"5 
343)*)#0&:%1$? 8&+&%4$%(3)')54< $,$%)24< .&6,$%(. L/) 4$%&''"2 7&$42 

($) 8"/1A4> +4$%*4%, '&8(5&: )-4/4+"7'& 3*48/)2&, 345’?.&'& . #"?/1'"$%< 

LM@. 

=)?-" -*&>', $5"%(, %&-" ?- X*&'9"? (2&;0) 80% 5"# .&+&/1'4+4 
5,*48',9%5& )/)-%*4)')*+">), \5)9"? (52,4%) %& K-*&>'& (50%) .*48,/, 

4$'45'( $%&5-( $&2) '& LM@. I"2)77,'&, \5)9"?, =&'"? %& L5$%*"? 50) 
.&?5,/, 3*4 $5"; '&2"* 9"/-42 5"#245,%,$1 5"# LM@, " 34$%(3454 
.(3,'?<%1 %& #)24'%(<%1 #"<7" 8/4-,. 

N", 6%4 3*4%, LM@, & >6 .'&7'4 8"/1A) 3"$/? &5&*"> '& VLM@, 

'&34/?+&<%1 '& '&;A5,#A"; .&84*4'" 914+4 $34$48( #48(5&''? )')*+">,  
A-"#/,54+4 %& ')8).3)7'4+4 #/? 8"4$C)*,.  
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B&8*(#')''? 347,'&:%1$? '& $%&#"> 5,#48(5&''? $,*45,',. J"$/? 
5,/(7)''? (*&'( 90% #48(%4> . '&#* 34*4#, 345)*%&:%1$? ( .5&/,D& " 
3)*)%54*<:%1$? '& #0)*)/4 .&8*(#')''? &%24$C)*, *&#"4&-%,5',2 +&.42 

*&#4'42, ?-,; 5,-/,-&: ( $$&59"5 *&- /)+)'"5. F"/1-"$%1 *&#"4&-%,5',6 
5"#64#"5 .*4$%&: '& $%&#"> .8&+&7)''? *(#,. ! *).(/1%&%" *484%, *)&-%4*& 
*&#"4&-%,5',2 $%&: 5$), D4 -4'%&-%(: . 5"#3*&9145&',2 ?#)*',2 3&/,542 

(2&A,',, -4'%);')*,, 48/&#'&''?, 4#?+ 3)*$4'&/(). !$) 9) ')486"#'4 
645&%, %& 464*4'?%, $4%'" *4-"5, D48 ') 34%*&3,/4 #4 ./452,$',-"5. LM@ 

5,*48/?: $4%'" 5,#"5 *&#"4&-%,5',6 *)745,', ?-,6 *&'"A) ') 8(/4 5 
8"4$C)*" " #4 ?-,6 0,5" "$%4%, ') 3*,$%4$45&'".  

Y4*4-( 3"# 7&$ 5,*48',9%5& ?#)*'4> )')*+"> (%54*<:%1$?  
200 %,$. 23

 5"#64#"5 . ',.1-4< " 3*42"0'4< &-%,5'"$%< " 10 %,$. 23
 

5,$4-4&-%,5',6 5"#64#"5 %& 5"#3*&9145&'4+4 ?#)*'4+4 3&/,5&. !"#64#, 

'&-43,7(<%1$?, >6 -"/1-"$%1 $%*"2-4 .8"/1A(:%1$?.  

3.5.4. Íàñë³äêè ×îðíîáèëüñüêî¿ êàòàñòðîôè  
 

]4#'& -&%&$%*4C& HH $%. ') 2&/& %&-,6 %?0-,6 '&$/"#-"5, ?- 
V4*'48,/1$1-&. Q? %*&+)#"? ') *)+"4'&/1'4+4, ') '&9"4'&/1'4+4, & 
+/48&/1'4+4 2&$A%&8(.  

K *).(/1%&%" V4*'48,/1$1-4> &5&*"> (-&%&$%*4C,) .&+,'(/4 34'&#  

50 %,$?7 /<#); . 100 %,$., ?-" 8*&/,  (7&$%1 ( /"-5"#&9"> &5&*">. J4%(0',2 

*&#"4&-%,5',2 .&8*(#')''?2 (*&0)'4 5 2/' +& %)*,%4*"> K-*&>',  

(32 *&;4', A)$%, 48/&$%);), 8"/1A& 7&$%,'& ?-4> $"/1$1-4+4$34#&*$1-" 
(+"##?, .&8*(#')'4 1,5 2/' +& /"$"5.  

J"$/? &5&*"> '& VLM@ ( &%24$C)*( 8(/4 5,-,'(%4 450 5,#"5 
*&#"4'(-/"#"5 %&-,6, ?- 9).";-137 (3)*"4# '&3"5*4.3&#( 80 %,$. *4-"5) %& 
$%*4'9";-90 (20 %,$. *4-"5). Q" )/)2)'%, .& $54>2, 6"2"7',2, 

5/&$%,54$%?2, 34#"8'" #4 -&/"< %& -&/19"<, ?-" 5"#"+*&<%1 5)/,-( *4/1 ( 
8"46"2"7',6 3*49)$&6. O4$/,', .& ')$%&7" 5 [*('%" -&/"< " -&/19"< /)+-4 
.&$54<<%1 ".4%43, 9)."< " $%*4'9"<, ?-" 7)*). %*4C"7'" /&'9<+, 

34%*&3/?<%1 5 4*+&'".2, %5&*,' " /<#,', " 240(%1 '&-43,7(5&%,$1 ( 
2’?-,6 %-&','&6 (3)*)5&0'4 9).";) " -"$%-&6 ($%*4'9";). 

J4'&# 15 %,$. /<#); $14+4#'" 2)A-&<%1 '& .&8*(#')',6 %)*,%4*"?6, 
?-) 3)*)5,D(: 45 F" '& 1 -2 (.& 9).":2). Y) 8/,.1-4 1,5 2/' 4$"8 

3*40,5&: '& %)*,%4*">,  *&#"4&-%,5',; C4' ?-4> ( #)$?%-, *&."5 3)*)5,D(: 
#43($%,2" '4*2, (F,>5$1-&, ],%42,*$1-&, V)*'"+"5$1-&, O"5')'$1-&, 
V)*-&$1-&, !"'',91-&, V)*'"5)91-&, F"*454+*&#$1-& 48/&$%") (#,5. %&8/,9" 
3.1, 3.2). K 54#&6 ='"3*&, J*,3’?%", F,>5$1-4+4 54#4$645,D& -4'9)'%*&9"? 
*&#"4'(-/"#"5 '&5"%1 7)*). 6 *4-"5 3"$/? &5&*"> 8(/& 5 10-100 *&."5 5,D4<, 

'"0 #4 &5&*">. !5&0&<%1, D4 ( [*('%" .&3/&5 " #'& 54#4;2 30--"/42)%*454> 
.4', '&-43,7,/4$? 2&;0) 14400 F" 9)."<-137, & 5 F,>5$1-42( 

54#4$645,D" 2&;0) 60 2/' %4'' *&#"4&-%,5'4+4 2(/(. !)/,-( ')8).3)-( 
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#45-"//< .&5#&<%1 2&;0) 1000 %,27&$45,6 24+,/1',-"5 '&5-4/4 LM@, ( 
?-,6 .'&64#,%1$? 40 2/' %4'' %5)*#,6 5"#64#"5 ". $(2&*'4< 

*&#"4&-%,5'"$%< 34'&# 200 %,$. F". K 7)%5)*%42( 8/49", ?-,; 5,8(6'(5 
(*,$. 3.8), .&/,A,/&$? 5)/,-& -"/1-"$%1 *&#"4&-%,5'4+4  8*(#( 34%(0'"$%< 

5 8&+&%4 $4%)'1 %,$?7 F", '&#";'"$%1 ')*4.345$<#0)''? ?-4+4 .45$"2 ') 
+&*&'%45&'4. I&$/"#-, &5&*"> 53/,5&<%1 %& 8(#(%1 53/,5&%, '& 0,%%? 35 

2/' /<#);. J)5'" +*(3, '&$)/)''? 34%*)8(<%1 $3)9"&/1'4+4 2)#,7'4+4 
$34$%)*)0)''? (150 %,$. /<#);, ?-" .&.'&/, ;4#'4+4 53/,5( '& 
D,%434#"8'( .&/4.(). 

 

O,$. 3.8. I&$/"#-, &5&*"> '& 7)%5)*%42( 8/49" VLM@ 

Nðôõûøö 3.1 

SDEHJLMTMMU 35C67@IQ N?86O49 7@834P;TL -90 
 

WXYZ[ .4' .&8*(#')''?, -22 \]^_`_abc[bde`Y-
bfcdbYc_[Xg`_ 4#,',9" 

hi��jhi�
k_/-22

 
hi�j�ih
k_/-22

 
�ihj�ih
k_/-22

 
�ihj�lh
k_/-22

 
�lh

k_/-22
 

mn^[ 

o_``dpgq[ �&& j j j j �&&

rdbY^dcagq[ �"�� �$� �&$ �� � ���9

se[`Y-X*&'-"5$1-& �h� j j j j �h�

kdteagq[ ���9$ �&&� "&� �� 9$" �"�&�

k_cYeYuc[]agq[ ��9 j j j j ��9

v_e`f`agq[ �9 j j j �9
mn^agq[ �$ j j j j �$

w^fXg`dpgq[ � j j j j �

xfcq[agq[ ��9� �"& j j ��"h

xfc`_efpgq[ ��� j j j j ���

xfc`_u_eagq[ �h�$ �&� j j ��h&

yz{|}|  �h$"" ��h& &$� �$� 9$9 ~����
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B& #&',2, URB K-*&>', ( ],%42,*$1-";, F,>5$1-"; 48/&$%?6, ?- " 5 
T"/4*($", ( 0"'4-, ?-" 2)A-&<%1 ( .&8*(#')',6 *&#"4'(-/"#&2, *&;4'&6, 
.'&7'4 .8"/1A,/&$? -"/1-"$%1 '&*4#0)'1 ')#4'4A)',6 #"%);, -"/1-"$%1 
%?0-,6 ($-/&#')'1 5&+"%'4$%" (( 2,5-3 *&.,), : $)*;4.'" +)')%,7'" .2"', 

.#4*45’?. B&+*4./,54 .*4$%&: .&654*<5&''? '& *&-. Q); C&-%4* 34%*"8'4 
4845’?.-454 5*&645(5&%,, *)%)/1'4 &'&/".(5&%, 3*,7,', ?- %)6'4+)'',6, 
%&- " 3*,*4#',6 '&#.5,7&;',6 $,%(&9"; " 50,5&%, .&64#"5 #/? >6 
343)*)#0)''?, 5"#5)*')''? &84 ($(')''? ')+&%,5',6 '&$/"#-"5.  

 

N&8/,9?  3.2 

S658M:4I44> 35C67@IQ N?86O49 PIV;TL -137 
WXYZ[ .4' .&8*(#')''?, -22

 \]^_`_abc[bde`Y-
bfcdbYc_[Xg`_ 

Y]d`dp_ 
�ihj�ih
k_/-22

 
�ihj��ih
k_/-22

 
��ihj�hih
k_/-22

 
�hih F"/-22

 
mn^[ 

o_``dpgq[ �9�� �& j j �9&�

oYXd`agq[ �&� j j j �&�

�`_�cY�fbcYeagq[ �& j j �&

�Y`fpgq[ ��h j j ��h

rdbY^dcagq[ 9�9� �$&h ��" ��� ���"�

se[`Y-X*&'-"5$1-& "h" j j "h"

kdteagq[ $"9� 9�$ ��" ��$ 9"��

k_cYeYuc[]agq[ ��9 j j ��9

�dqYX[teagq[ �� j j j ��

�]fagq[ �$ j j j �$

v_e`f`agq[ 9��� �&� j j 9���

mn^agq[ �9� j j j �9�

�fc`Y�_Xgagq[ ��$ j j ��$

w[cq_eagq[ �" j j j �"

w^fXg`dpgq[ ��& j j j ��&

xfcq[agq[ ���� $� j j ��h�

xfc`_efpgq[ �hh �� j ���

xfc`_u_eagq[ ���� ��� j j ���"

yz{|}|  �$�h� ��$$ &&� �$� �����

!3/,5 V4*'48,/1$1-4> &5&*"> '& .#4*45’? /<#); #(0) .'&7',; " : 
3*48/)24< ') %"/1-, #/? '&$, & ; #/? -"/1-46 3*,;#)A'"6 34-4/"'1.  

    

������ ��������� �������� �������� ������  ����¡�����

G#çèìð )')*+)%,-& #(0) #4*4+& %& )-4'42"7'4 ')5,+"#'&. J*&-%,7'4 
ë ($"6 -*&>'&6, #) *4.5,5&:%1$? ?#)*'& "'#($%*"?, 54'& #4%(:%1$? . 
#çè(ðëìò�ò 8<#0)%(. !*&645(<7, 5&*%"$%1 -"/45&%-+4#,',, -423&'"> 
!ðéñò ') 5*&645(<%1 5,%*&%, '& #45"7') 3454#0)''? . *&#"4&-%,5',2, 
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ëí#ÿò#ðóû, '& .'?%%? *)&-%4*"5 . )-$3/(&%&9">, &24*%,.&9";'" %& $%*&645" 
ëí#èðÿêëðììö.  

Bôûñ÷û 5"# V4*'48,/1$1-4> -&%&$%*4C, '&8&+&%4 8"/1A" 3*,8(%-,, 

òñèûóðìí 5"# 5$"6 LM@ -4/,A'14+4 @O@O .& 5)$1 7&$ >6 *484%,. @(7&$',; 

èûìò÷ 5-&.(:, D4 ?#)*'& )')*+)%,-& .& %)23&2, *4.5,%-( 34$"#&: 4#') . 
òéñðììíÿ 2"$91. =&'" '&#&'" E'$%,%(%42 8"44*+&'"7'4> 6"2"> %& '&C%46"2"> 
I�I K-*&>', (%&8/. 3.3). 

N&8/,9? 3.3 

 

W38;K4; @IL<9 <89837@M I4I8J;O =;: 8;V49B :RI8IC 
¢£¤¥¤¦| I4I8J;O §¨©ª«¬ <898;7@, % 

o_bcYe[ )')*+"?  ��

mY`­®`[ )')*+"? �"

¯fYbfc^[Xg`[ )')*+"?  �

¯_]cYf`fcu_­ �
°[±b[ �
WcdcY]`d² +&. �
³]fc`[ )')*+"? �
onu_XX­ h

B %&8/,9" 3.3 8&7,24, D4 %)23, .*4$%&''? %*&#,9";',6 #0)*)/ 
çìçè�íù ! '&C%,, +&.(, ?- " ?#)*'4> )')*+">, '&8/,0(<%1$? #4 '(/?. Q) 
úòöéìý.ñþéö %,2, D4 9" #0)*)/& ') : 5"#'45/<5&',2, " . 7&$42 >6 *)$(*$, 

ôê#êñþ 5,7)*3&'". =4 %4+4 0 5&*%4 ') .&8(5&%,, D4 .&3&$"5 (*&'45,6 *(# 

ìð B)2/", .& 3*4+'4.&2, 57)',6 ". “O,2$1-4+4 -/(8(”, 240) 5,$%&7,%, 

úèûôõûüìò '& 7000 *4-"5, & .&3&$"5 4*+&'"7'4+4 3&/,5& – '& 150-300 *4-"5.  
´ò(ìð #43($%,%,, D4 .8&/&'$45&',; *4.5,%4- )-4'42"-, K-*&>', 

ôðüê.ñþéö /,A) '& 5,-4*,$%&''" 3*,*4#'4-5"#'45',6 *)$(*$"5 ( 34:#'&''" 
ü ?#)*'4< )')*+)%,-4<. 

�ê!ðéìð ?#)*'& )')*+)%,-& 5 K-*&>'" 2&: ',.-( .'&7',6 3*48/)2: 

#$ .&$%&*"/" %& ')8).3)7'" %)6'4/4+"> *)&-%4*"5 ($"6 %,3"5, D4 : '& 
(-*&>'$1-,6 LM@ (!!MO-1000, 1080, 440) " ?-" 34$%";'4 34%*)8(<%1 
C"'&'$45,6 5,%*&% #/? 3"#5,D)''? 8).3)-,; 

#$ ').#&%'"$%1 +&/(." $&24$%";'4 C"'&'$(5&%, *)-(/1%,5&9"< 

*&#"4&-%,5'4 .&8*(#')',6 %)*,%4*";, .'?%%? . )-$3/(&%&9"> ?#)*',6 
*)&-%4*"5, D4 5"#3*&9<5&/, $5"; *)$(*$, 48$/(+45(5&''? $645,D 

5"#3*&9145&'4+4 ?#)*'4+4 3&/,5& %& .5&/,D *&#"4&-%,5',6 5"#64#"5..  
Iíóç!!ûìð ( 2002 *49" '& .&-4'4#&5742( *"5'" .&-*"3,/& $54< 

ëí#óòëê 5"# 34#&/1A4+4 *4.5,%-( &%42'4> )')*+)%,-,. L . 2004 *4-( 5 
÷èðùìí #": .&-4' 3*4 5"#'45/<5&'( )')*+)%,-(, ?-,; 3)*)#8&7&: $3)9"&/1'" 
ñðèûCû '& )/)-%*,7'( %& %)3/45( )')*+"<. I&%42"$%1 9? -*&>'& : $5"%45,2 

õí#çèòó ( 5,-4*,$%&''" )')*+"> 5"%*( – 34%(0'"$%1 '"2)91-4> 5"%*4-
çìçè�çñû÷û $%&'45,%1 8/,.1-4 15000 U!%.  
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! K-*&>'" #": .&+&/1'4'&9"4'&/1'& -423/)-$'& 3*4+*&2& 8(#"5-
',9%5& 5"%*45,6 )/)-%*,7',6 $%&'9"; (!M@). E 647& '& -"')91 2002 *4-( 5 
K-*&>'" 3*&9<5&/, 5"%*4+)')*&%4*, .&+&/1'4< 34%(0'"$%< /,A) 75 U!%, 
.& *4.*&6('-&2, C&6"59"5 ILI K-*&>',, 34%)'9"&/ 5,-4*,$%&''? 
5"%*4)')*+)%,-, ( '&;8/,07"; 3)*$3)-%,5" 240) 8(%, '& *"5'" 20-30% 5"# 

.&+&/1'4+4 $340,5&''? )/)-%*4)')*+"> 5 -*&>'". B& 49"'<5&''?2 L+)'%$%5& 

. 5"#'45/<5&'4> )')*+)%,-, – 9) 3*,8/,.'4, 20 %,$. U!%., D4 )-5"5&-
/)'%'4 34%(0'4$%" 7 ?#)*',6 8/4-"5. X&-%,7'4 0 5 K-*&>'" ( 2007 *. !M@ 

5,*48/)'4 5$14+4 5,9 2/' -!%"+4# (( 2006 *. – 5,3 2/' -!%"+4#), D4 $%&-
'45,%1 0,003% .&+&/1',6 48$?+"5 )/)-%*4)')*+"> (195130,5 2/' -!%"+4#), 

5,*48/)',6 LM@ (47,4%), NM@ (43,2%), PM@ (5,2%) %& "'A,2, (8/4--
$%&'9"?2,, !M@ %& -42('&/1',2, NMQ – 3,2%) #0)*)/&2, +)')*&9">. 

 

µ¶·¶ ¸¹º»¼½ ¾»¼» »º»¿»À½ ¼»ÁÂÃÄÄÅ ÁÃ¼ ÆÂÃ¼Ä½Á»Ç»

ÁâÄ½ÁÈ ÉÄÉÂÊ¿»ÉÀÉ¿ÇÉÊ½Â½

Ið5ôíõþ- 3)*$3)-%,5',2 %& *&#,-&/1',2 '&3*?242  .&348"+&''? 
ëû÷û#ðó .&8*(#'<5&/1',6 *)745,' 5 &%24$C)*') 345"%*? %& 3*,*4#'" 
ëò#ò5óû : .2"'& %)6'4/4+"> 5,*48',9%5& )/)-%*4)')*+">, -4%*& #4.54/,/& 8 

üìð!ìò $-4*4%,%, A-"#/,5" 5,-,#, %& $-,#,. 

R#ìûó ". %&-,6 '&3*?2"5 : 5,*48',9%54 )/)-%*4)')*+"> '& 8&." 
óð�ìíñìò-#,'&2"7',6 +)')*&%4*"5 (UP=), D4 #&: .24+( 3"#5,D,%, -.-.#. 

çìçè�çñû!ìòù ($%&'45-, 3*,8/,.'4 #4 50-60% " %,2 $&2,2 .',.,%, 3,%42" 
ëûñèðñû 3&/,5&. MC)-% %& 2&$A%&8, .&$%4$(5&''? 9":> '454> %)6'4/4+"> 
ëûèòôìûøñëð )/)-%*4)')*+"> ( +&/(." .&6,$%( '&5-4/,A'14+4 $)*)#45,D& 
ôê#êñþ .&/)0&%, 5"# 240/,54$%" 5,-4*,$%&''? ( 9,6 ($%&'45-&6 %5)*#4+4 
úðõûëð, & %&-40 .&348"+&''? 5,-,#&2 5 &%24$C)*( 4-$,#"5 &.4%(, ?-" 
íìñçìéûëìò (%54*<<%1$? .& 5,$4-,6 %)23)*&%(*, 6&*&-%)*',6 #/? UP=, & 
ñð÷ò( 5"# (#4$-4'&/)''? 47,D)''? 3*4#(-%"5 .+4*?''? 5"# %5)*#,6 7&$%4- 
Ë-&*84'&% -&/"<, ".4%43 -4%*4+4 : *&#"4&-%,5',2). 

æèòÿò#ûñþ 3*42,$/45( 3)*)5"*-( $34$"8 +&.,C"-&9"> $"*7,$%4+4 
óðüêñê . '&$%(3',2 47,D)''?2 3*4#(-%"5 +&.,C"-&9"> %& $3&/<5&''?2 

ò!û,çìûÿ 5"# $"*-, %& 5&'&#"< +&."5 ( 3&*4+)')*&%4*&6 &84 $%&9"4'&*',6 
�ðüòëûÿ %(*8"'&6. Q); $34$"8 3"$/? ;4+4 4$54:''? #4.54/,%1 4#'47&$'4 
üóçì-ûñû 5,-,#, 4-$,#"5 &.4%(, 84 %)23)*&%(*& 3*4#(-%"5 .+4*?''? +&.(, 
òñèûóðìûÿ 3"# 7&$ +&.,C"-&9">, 5"#'4$'4 ')5)/,-&. 

Bðúèòúòìòëðìû5 %&-40 $34$"8 %)*2"7'4+4 3)*)*48/)''? +4*<7,6 
éõðìøíë . 4#)*0&''?2 *"#-,6 %& +&.434#"8',6 3*4#(-%"5, -4%*" 
úçèç#ôð!ð.ñþéö $3*?245(5&%, 5 %43-, -4%/4&+*)+&%"5. Q) #4.54/,%1 
üìð!ìò .',.,%, 52"$% .4/, %& #544-,$( $"*-, ( 5"#6"#',6 #,245,6 +&.&6 %& 
ò#ìò!ðéìò 3"#5,D,%, 3*4#(-%,5'"$%1 +)')*&%4*"5 3&*,  34*"5'?'4 . 
÷òñõòð�èç�ðñðóû, ?-" 3*&9<<%1 '& $,*42( $/&'9". 
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=õö .2)'A)''? .&8*(#')''? 2"$9)54$%" NM@ %5)*#,2, 5"#64#&2, 

ìçòôÿí#ìò 50,5&%, .&64#"5 D4#4 34$%&5/)''? '& )/)-%*4$%&'9"> 3&/,5 ". 
óçì-ûó 52"$%42 34*4#,, & %&-40 .8"/1A(5&%, 2&$A%&8, 5,-4*,$%&''? ( 
ìðèò#ìòóê +4$34#&*$%5" .4/, %& A/&-(.  

åû÷òèûéñðììö .4/, 5,.'&7&:%1$? >> $-/&#42 %& 5/&$%,54$%?2,. B4/,, 

ö÷í 2"$%?%1 .'&7'( -"/1-"$%1 4-,$( -&/19"<, 3*&-%,7'4 8). #4#&%-454+4 
úçèçèòôõçììö 240(%1 8(%, 5,-4*,$%&'" #/? /(0)''? -,$/,6 [*('%"5 %& 5 
ö÷òéñí #48*,5&, 84 2"$%?%1 $34/(-, -&/"< %& 2"-*4)/)2)'%,. R-*"2 

éíõþéþ÷ò�ò +4$34#&*$%5&, $/&'9)5& .4/& .'&64#,%1 .&$%4$(5&''? ( 
úèòóûéõòëòéñí 8(#"5)/1',6 2&%)*"&/"5 (-)*&2.,%, 3&')/", #*"8'" 8/4-,, 

ñçúõòíüòõöøí5ìí 3/,%,, C('#&2)'%'" 8/4-, %& "'.). N&-40 .4/& 
ëû÷òèûéñòëê.ñþéö 3"# 7&$ 5,*48',9%5& .&/".48)%4'',6 -4'$%*(-9"; %4D4. 

I& NM@ 34%(0'"$%< 34'&# 300 U!% 47,D)''? #,245,6 +&."5 5"# 

.4/, .#";$'<:%1$? 5 )/)-%*4C"/1%*&6, 5 ?-,6 $%(3"'1 47,D)''? #4$?+&: 95 

5"#$4%-"5. J*,'9,3 *484%, )/)-%*4C"/1%*"5 4$'45&',; '& %42(, D4 5 
3*42"0-&6 2"0 )/)-%*4#&2, $%54*<:%1$? -4*4%-,; *4.*?#, ?-,; "4'".(: 
+&.,, D4 3*43($-&<%1$? 7)*). C"/1%*. E4'".45&',; +&. $4*8(:%1$? 
.4/45,2, 7&$%-&2, " 4$%&''" 4$&#0(<%1$? '& $3)9"&/1',6 4$&#0(5&/1',6 
)/)-%*4#&6. I)#4/"-42 914+4 2)%4#( : $340,5&''? 5)/,-4> -"/1-4$%" 
)/)-%*4)')*+">. 

K 24-*,6 .4/4(/45/<5&7&6 7&$%-, .4/, (/45/<<%1$? '& 3/"59" 
54#,, ?-& $%"-&:  ;4+4 $%"'-&2, " 5"#4-*)2/<:%1$? 5"# +&.( .& #43424+4< 

5"#9)'%*454> $,/,. MC)-%,5'"$%1 &3&*&%& ') 3)*)5,D(: 90 5"#$4%-"5. 
!,#&/)'& .4/& 240) 5,-4*,$%45(5&%,$? ( $"/1$1-42( +4$34#&*$%5" #/? 
/(0)''? -,$/,6 [*('%"5 %& ?- #48*,54. F*"2 %4+4 $/&'9)5& .4/& .'&64#,%1 
.&$%4$(5&''? ( 5,*48',9%5" 8(#"5)/1',6 2&%)*"&/"5. 

N&- $&24 .&348"+&<%1 (%54*)''< 5 &%24$C)*" ')#43($%,2,6 
-4'9)'%*&9"; .&8*(#'<5&/1',6 *)745,' 5,-,#42 +&."5 7)*). 5,$4-" %*(8, 

" 3)*)2"A(5&''?2 >6 . 345"%*?2 3)*)# %,2, ?- 54', #4$?+'(%1 .)2'4> 
345)*6'". N&-" “.&64#,” .2)'A)''? -4'9)'%*&9"> A-"#/,5,6 *)745,' 

$3*,?<%1 240/,54$%" $&2447,D)''? 3*,*4#,. L/) ". .8"/1A)''?2 

5,-,#"5 %&-" 240/,54$%" 34$%(3454 5,7)*3(<%1$?.  
=ò $,$%)2, 464/4#0)''? 54#, (3"$/? -4'#)'$&%4*"5 %(*8"') 564#?%1 

ñð÷ò( " 2&$/4464/4#0(5&7", 34*(A)''? *484%, -4%*,6 240) 3*,.5)$%, #4 
úèòìû÷ìçììö '&C%43*4#(-%"5 (2&$)/) #4 464/4#0(5&/1'4> 54#,. I&;8"/1A 

ìð#í5ìûó '&3*?242 5,*"A)''? 9":> .&#&7" : 5"##"/)''? 464/4#0)''? %&-,6 
ðúðèðñíë, ?- 2&$/4464/4#0(5&7" %& 34#"8',6 #4 ',6 5 4$48/,5( &5%4'42'( 
éûéñçóê, 5"#4-*)2/)'( 5"# $,$%)2, 464/4#0)''? “7,$%,6” &3&*&%"5. 

=õö .',0)''? 5,-,#"5 5 &%24$C)*( 4-$,#"5 $"*-, '& $14+4#'" "$'(: 
#ç÷íõþ÷ð $34$48"5: 

#$ $(6,; 5&3'?-45,; $34$"8 47,D)''? (#4#&5&''? #4 %5)*#4+4 
3&/,5&, ?-) $3&/<:%1$?, 3)*)# ;4+4 *4.#*"8')''?2 5&3'?-( &84 
#4/42"%() – $%(3"'1 47,D)''? 30%; 
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#$ .&$%4$(5&''? 24-*,6 $34$48"5 47,D)''? #,245,6 +&."5 5"# 

4-$,#"5 $"*-, ! $%(3"'1 47,D)''? 97,0%;  

#$ 47,D)''? #,245,6 +&."5 5"# #544-,$( $"*-, 5&3'?-42 – $%(3"'1 
47,D)''? – 90-92%;  

=/? .',0)''? 5,-,#"5 4-$,#"5 &.4%( 3"# 7&$ $3&/<5&''? 
)')*+)%,7',6 3&/,5 '& NM@ .&$%4$45(<%1: *)9,*-(/?9"< +&."5, #54$%(-
3"'7&$%) $3&/<5&''?, .2)'A)''? '&#/,A-( 345"%*?, *4.4$)*)#0)''? üòìû 

+4*"''? %& 3"#5,D)''? A5,#-4$%" 464/4#0)''? C&-)/&, .',0)''? 
3"#"+*"5( 345"%*?, .2)'A)''? '&5&'%&0)''? -4%/4&+*)+&%"5, 53*,$-(5&''? 
54#, &84 3&*, %& "'.  

B 4+/?#( '& 5,D)5,-/&#)') 240'& #";%, 5,$'45-(: 53*45&#0)''? 
ìòëûÿ %)6'4/4+"; 2&: 5"#8(5&%,$1 '& .&$&#&6 )')*+4.8)*)0)''?, %42( D4 
úò#ðõþ-ç .*4$%&''? 343,%( '& )')*+"< 8(#) $(3*454#0(5&%,$? 
üð�òéñèçììöó 3*48/)2 . 4%*,2&''? )')*+)%,7',6 *)$(*$"5 " .*4$%&''?2 

øíì '& )')*+"< " *)$(*$,. K-*&>'& 2&: 5)/,7).'" *).)*5, #/? )-4'42"> 
çìçè�íù – '&3*,-/&#, 5,%*&%, )/)-%*4)')*+"> '& 4$5"%/)''? -5&*%,* (  
Ì�î *&., 8"/1A), '"0 ( 8"/1A4$%" *4.5,')',6 #)*0&5 7)*). 2&$45) 
ëû÷òèûéñðììö /&23 *4.0&*<5&''? (-.-.#. ?-,6 $%&'45,%1 5-8%) ( %4; 7&$, 
ö÷ /<2"'"$9)'%'" /&23, 2&<%1 -.-.#. 20-30%.  I& 5,*48',9%54 %4'', 

øçóçìñê 5 K-*&>'" 5,%*&7&:%1$? 237 -+ (245'4+4 3&/,5&, & 5 G34'"> – 142. 

æûñòóí .&%*&%, 5 74*'"; 2)%&/(*+"> G34'"> '& 20-30% ',07", '"0 5 K-*&>'". 
Í %&-,6 3*,-/&#"5 240'& '&5)$%, 8)./"7. 

3.7. Àëüòåðíàòèâí³ äæåðåëà åíåðã³¿ 
 

=4 &/1%)*'&%,5',6 #0)*)/ )')*+"> 5"#'4$?%1 )')*+"< 5"%*(, $4'9?, 
+)4%)*2&/1'(, 3*,3/,5'( %& 5"#/,5'( %& "'. R#'&- 3"# 7&$ 348(#45, $6)2 

)')*+434$%&7&''? $/"# 8*&%, #4 (5&+,, D4 )')*+"? 9,6 #0)*)/ .2"''& 5 
7&$" %& 3*4$%4*", %48%4 ') : $%&8"/1'4<, &/) $&245"#'45'4<. 

@&245"#'45'" #0)*)/& 2&<%1 2)'A( -4'9)'%*&9"< )')*+">. !4'& ') 
$-4'9)'%*45&'& 5 ?-,64$1 2"$9?6, & *4.$"?'& '& 5)/,-42( 3*4$%4*". Q" 
#0)*)/& *&9"4'&/1'4 240(%1 8(%, 5,-4*,$%&'" /,A) 5 8).34$)*)#'"; 

8/,.1-4$%" 5"# $340,5&7& 8). 3)*)#&''? )')*+"> '& .'&7'( 5"#$%&'1.  
ÎÏÐÑÒÓÔ %1(./. B& 5,$'45-&2, 57)',6 .&+&/1',; *"7',; 

ëíñèòçìçè�çñû!ìû5 34%)'9"&/ B)2/" 5 30 *&."5 3)*)5,D(: *"7') 
éúò(ûëðììö )')*+"> /<#$%542 ($":> .)2'4> -(/". M')*+"?, D4 '&#64#,%1 5"# 

ëíñèòëûÿ )/)-%*4$%&'9"; (!M@), '& $14+4#'" 34-*,5&: .45$"2 2&/,; 

ëí#éòñò÷ $5"%45,6 34%*)8, >6 5')$4- ( .&8).3)7)''? %)3/42 " $5"%/42 

üèòéñðñûóç 5 2"*( 5,$'&0)''? .&3&$"5 5,-43'4+4 3&/,5&. 
R#'&- 5,-4*,$%45(:%1$? /,A) 2".)*',; 5"#$4%4- 9":> )')*+">. N&- 

8(/4 ') .&50#,. B& #&',2, $%&%,$%,-, 5 -40'42( #*(+42( $)/" K-*&>', 

3*&9<5&5 5"%*?-. L/) 3&*45& 2&A,'&, & 34%"2 #5,+(' 5'(%*"A'14+4 
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.+4*?''? 5,%"$',/, >6 ." $C)*, /<#$1-4> #"?/1'4$%", 5 %42( 7,$/" " ." $C)*, 

24*$1-,6 3)*)5).)'1. 
U40/,54$%" 5,-4*,$%&''? )')*+"> 5"%*( 5 *".',6 -(%47-&6 .)2'4> 

-(/" ')4#'&-45". 
=/? '4*2&/1'4> *484%, 5"%*4)')*+)%,7',6 #5,+('"5 $)*)#'14*"7'& 

A5,#-"$%1 5"%*( 345,''& 8(%, ') 2)'A4< .& 4-52/$)-. ! K-*&>'" #4 %&-,6 
2"$91 '&/)0&%1 (.8)*)00? V4*'4+4 24*?, 4$48/,54 F*,2, F&*3&%, %& 
3"5#)''" $%)345" *&;4',. MC)-%,5'"A,2 5,-4*,$%&''? )')*+"> 5"%*( 8(#), 
?-D4 !M@ 5$%&'45,%, '& 3/&%C4*2" ( 24*", 5"%*, %&2 8"/1A 34$%";'", '"0 

'& $(A".   
J"4')*42 8(#"5',9%5& !M@ 8(5 5,#&%',; (-*&>'$1-"; 57)',;  

^. F4'#*&%<-. J48(#45&'& 3"# ;4+4 -)*"5',9%542 !M@ 5 1931 *49" 
34%(0'"$%< 100 -!% 34'&# 10 *4-"5 .&8).3)7(5&/& 2. @)5&$%434/1 
)/)-%*4)')*+":<. 

�þò�ò#ìí, 4$48/,54 5 =&'"> %& @\L, $)*";'4 5,3($-&<%1 
ëíñèòçõç÷ñèòéñðìøíù 34%(0'"$%< 5"# 1,5 #4 100 -!%, #": %&-40 -"/1-& 
ç÷éúçèûóçìñðõþìûÿ !M@ 34%(0'"$%< #4 30 %,$. -!%. ! K-*&>'" 8(#(<%1 %&  
ë(ç #": -"/1-& 34%(0',6 !M@.  

K 2003 *49" 5 K-*&>'" .'?5,/,$? 3)*A" 600--"/45&%'" 5"%*4&+*)+&%, 

ôçõþ�í5éþ÷òù C"*2, “N(*845"'#$”, >6 %)3)* 5,*48/?<%1 '& 5"%7,.'?',6 
úí#úèû.óéñëðÿ. B&*&. 2, 2&:24 34'&# 75 U!% .&+&/1'4> 34%(0'4$%" 
ëíñèòçìçè�çñû÷û, D4 5"#345"#&: .&8).3)7)''< )/)-%*4)')*+":< 30 %,$. 
÷ëðèñûè. L/) 9) #(0) 2&/4 " 34-, D4 ') *48,%1 5"%*4)')*+)%,-( 

úçèç#òëûó $)-%4*42 )')*+)%,-,. !"%*4)')*+)%,-& 34%*)8(: '&8&+&%4 
ôíõþ-ûÿ 34%(0'4$%); "  $)*;4.'"A4+4 C"'&'$(5&''?. 

Bð #&',2, &+)'%$%5& . 5"#'45/<5&'4> )')*+)%,-, .&+&/1'& 
úòñê(ìíéñþ 3)*$3)-%,5',6 5"%*4)/)-%*4$%&'9"; 5 K-*&>'" 49"'<:%1$? 5 
ÌÕïïï U!% . 240/,5,2 *"7',2 5,*48/)''?2 )/)-%*4)')*+"> 2&;0) 
Öï2/*# -!%/+4#. 

I& *,$. 3.9 .48*&0)'4 5"%*4)')*+)%,7'( ($%&'45-(. 
!"%*4)')*+)%,7'& ($%&'45-& ?5/?: $484< -423/)-$ %)6'"7',6 

3*,$%*4>5, #4 ?-4+4 564#?%1 5"%*4&+*)+&%, $,$%)2& &5%42&%,7'4+4 
-)*(5&''? *)0,2"5 *484%, ($%&'45-, %& >> )/)2)'%"5.  
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O,$. 3.9. !"%*4)')*+)%,7'& ($%&'45-&: 
 
1 � )+=$( 0&,"#3(; 2 – 4*(,"0".(*%); 3 – '%!%)%*$( =(4*/$( 0%'(*"; 4 – !"#!%#3(;   

� � *)/'0&=%!/7  !(F"01; 6 – ')+F/$( )&-+0?!($$:; 7 – <+;*( 3"$&<(*/=$%-% .!’:.3+; 

× � )&#+3*%); 9 – -&$&)(*%); 10 – !"$#)%.( 

 

O4.*".'?<%1 %*, %,3, 5"%*4#5,+('"5:  
#$ 5"%*4#5,+(',, 5 ?-,6 5"%*45) -4/)$4  *4.2"D)') ( 5)*%,-&/1'"; 

3/4D,'", %48%4 3)*3)'#,-(/?*'4 '&3*?2-( 5"%*(;  
#$ 5"%*4#5,+(', ". +4*,.4'%&/1',2 *4.2"D)''?2 5"%*454+4 -4/)$&;  
#$ 5"%*4#5,+(', 8&*&8&''", D4 3*&9<<%1 .& 3*,'9,342 54#?'4+4 
2/,''4+4 -4/)$&, ( ?-,6 5"$1 48)*%&''? *4.2"D)'& 3)*3)'#,-(/?*'4 

'&3*?2-( 5"%*(. 
=õö 5"%*4)')*+)%,7'4> ($%&'45-, $(%%:5,2 : $,$%)2& &5%42&%,7'4+4 

èç�êõýëðììö *484%, (@LO!). K .&+&/1'42( 5,3&#-( @LO! 4643/<: #5" 
ëüð.óòüë’?.&'" 3"#$,$%)2, -)*(5&''?: &5%42&%,7'4+4 -)*(5&''? " 
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÷òìñèòõý 2)6&'"7',6 3&*&2)%*"5 %& &5%42&%,7'4+4 -)*(5&''? " -4'%*4/< 

çõç÷ñèòóð�ìíñìûÿ 3&*&2)%*"5. !4', 345,''" C('-9"4'(5&%, *&.42 " 9,2 

üðôçüúç!ê.ñþéö &5%42&%,7') 3"#%*,2&''? .&#&'4+4 *)0,2( *484%, !MK. 

ÎÏÐÑÒÓÔ 8*&96. @4'9) ?5/?: $484< 5"##&/)',; 5"# B)2/" 
ñçèóòö#çèìû5 *)&-%4*, 5 ?-42( 5"#8(5&:%1$? 34:#'&''? #546 ?#)* 54#'< 5 
ö#èò +)/"< (*,$. 3.10). B& 4*":'%45',2, *4.*&6('-&2,, ?-D4 )')*+"< 

éòìö!ìò�ò 5,3*42"'<5&''? 3*,;'?%, .& 100%, %4 /,A) 15% >> #4$?+&: 
úòëçèÿìí B)2/".  

æèû 9142( B)2/? 4%*,2(: 8/,.1-4 13 !%/22
 )')*+">. Q); 34-&.',- 

ëí#òóû5 ?- $4'?7'& $%&/&. M')*+"? 34%*&3/?: +4/45',2 7,'42 .& *&6('4- 
çõç÷ñèòóð�ìíñìò�ò 5,3*42"'<5&''? 5 $3)-%*&/1'42( #"&3&.4'" 5"# 

÷òèòñ÷ûÿ 65,/1 #450,'4< 30 2 #4 *)'%+)'"5$1-,6 65,/1 #450,'4<  

Ìï
-10 2. @4'9) – 9) ')5,7)*3') #0)*)/4 )-4/4+"7'4 7,$%4> )')*+">, &/) 54'4 

ìç 240) 5,-4*,$%45(5&%,$? *"5'42"*'4.  
Fíõþ÷íéñþ $4'?7'4> )')*+">, ?-& .& *"- '&#64#,%1 '& 122

 B)2/" 
üóíìý.ñþéö 5"# 3000 U#0/22 5 3($%)/?6, #4 8 U#0/22 '& 3"5'47". =4 %4+4  
( %*,5&/"$%1 $4'?7'4+4 43*42"'<5&''? 345)*6'" .)2/" .2"'<:%1$?  
üðõç(ìò 5"# 62&*'4$%".  

  

Oûé. 3.10. M')*+"? @4'9?:  
1 � :#)( !%#$? (')%*%$/); 2 – :#)% -&0"? (2 ')%*%$/ + 2 $&7*)%$/) 

 

M')*+"< $4'9? 240'& 3)*)%54*,%, 5 )/)-%*4)')*+"< .& #43424+4< 

+)/"4)')*+)%,7',6 ($%&'454-. ! )-$3)*,2)'%&/1',6 $,$%)2&6 5)/,7).'& 
-"/1-"$%1 -)*45&',6 -423’<%)*42 #.)*-&/ $34$%)*"+&<%1 @4'9) " 
C4-($(<%1 $4'?7') $5"%/4 '& 9)'%*&/1'42( 3('-%" .84*( $4'?7'4> )')*+">, 
D4 .&.5,7&; *4.%&A45&',; '& +4*", &84 5,$4-"; 5)0". Q) 5,$4-4-
-4'9)'%*45&') $4'?7') $5"%/4 .&8).3)7(: *4."+*"5 %)3/4'4$"?, ?-,; 3"# 

5,$4-,2 %,$-42 34#&:%1$? '& /43&%" %(*8"',, D4 5,*48/?: )/)-%*,7',; 

$%*(2.  

�
�  
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I&;8"/1A& 5 $5"%" $4'?7'& $%&'9"? C('-9"4'(: 5 J"*)');$1-,6 +4*&6 
'& 3"5#'" X*&'9"> . 1970 *. K '"; #4$?+&:%1$? %)23)*&%(*& #4 2000

4@. Q? 
)')*+"? 5,-4*,$%45(:%1$? #/? 5,*48',9%5& 7,$%,6 2)%&/"5, & '&#2"*') 
%)3/4 #/? 5,*48',9%5& )/)-%*,7'4+4 $%*(2(. E$'(<%1 )-$3)*,2)'%&/1'" 
+)/"4)')*+)%,7'" ($%&'45-, 5 E%&/">, G34'">, @\L. L/) >6 5&*%"$%1 5 4-6 

*&."5 #4*407&, '"0 5&*%"$%1 '454> LM@.  

M/)-%*4)')*+"< 5,*48/?<%1 %&-40 .& #43424+4< 8&%&*); 

C4%4+&/15&'"7',6 )/)2)'%"5. X4%4+&/15&'"7',; )/)2)'% ! 9) 3*?2,; 

3)*)%54*<5&7 $5"%/454> )')*+"> 5 )/)-%*,7'(.  
I& *,$. 3.11 .48*&0)'4 3*,-/&# 5,-4*,$%&''? 8&%&*); C4%4+&/1-

5&'"7',6 )/)2)'%"5, D4 5$%&'45/)'" '& #&6( 8(#,'-(, ?-" 5,*48/?<%1 
)/)-%*4)')*+"< #/? -42('&/1'4-348(%45,6 9"/);.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O,$. 3.11. B&$%4$(5&''? 8&%&*); C4%4+&/15&'"7',6 )/)2)'%"5 
 

!,-4*,$%45(<%1 )')*+"< $4'9? " .& #43424+4< %&- .5&',6 
“$4'?7',6 $%&5-"5”, ?-" ?5/?<%1 $484< 54#4;2,D& +/,8,'4< #4 3,5 2 . 
5,$4-4-4'9)'%*45&',2 *4.7,'42 $4/); (NaCl, KCl). V)*). 9) .',D(:%1$? 
3*,*4#'& -4'5)-9"? " 5$%&'45/<:%1$? %*,A&*45& $%*(-%(*& $%&5-&, 
',0'"; A&* ?-4> 240) 2&%, %)23)*&%(*( #4 100

4@. T(#(5&%, %&-" $%&'9"> 
240'& %"/1-, 5 *&;4'&6 . $3)-4%/,5,2 -/"2&%42.  

!4#'47&$ +454*,%, 3*4 53/,5 +)/"4($%&'454- '& 3*,*4#',; 

%)3/45,; *)0,2 3/&')%, ') $/"#, %42( D4 9" ($%&'45-, 5,-4*,$%45(<%1 
#(0) 2&/( 7&$%-( $4'?7'4> )')*+">, & #4 %4+4 0 9? )')*+"? 345)*%&:%1$? 5 
3*,*4#') $)*)#45,D) ( 5,+/?#" %)3/&. I).)2'" 3)*)%54*)''? $4'?7'4> 
)')*+"> 34%*)8(<%1 5"#%4*+')''? %)*,%4*">. L/) 9" 5"#%4*+')''? 240'& 
3*,*"5'?%, #4 %,6, D4 34%*"8'" #/? 8(#"5',9%5& NM@ 7, LM@, ?-D4 
5*&645(5&%, .)2)/1'" *4.*48-, ". 5,#48(5&''? 3&/,5& " $-/&#(5&''? 
3*4#(-%"5 ;4+4 .+4*&''?.  
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R$'45',; A-"#/,5,; 53/,5 +)/"4($%&'454- – ')3*?2,; " 345’?.&',; 

. %)6'4/4+"7',2, 3*49)$&2, 5,*48',9%5& '45,6 $34/(-, 5 %42( 7,$/" '& 
4$'45" )/)2)'%"5, ?-" 2"$%?%1$? 5 .)2',6 34*4#&6 ( #(0) 2&/,6 
-4'9)'%*&9"?6. L/) 9) 5 $54< 7)*+( 4.'&7&:, D4 5'&$/"#4- 5,#48(5&''? 
9,6 )/)2)'%"5 ". +4$34#&*$1-4+4 -4*,$%(5&''? 8(#(%1 5,5)#)'" 5)/,-" 
3/4D" .)2/" '& 48/&A%(5&''? -&*’:*"5 " *4.%&A(5&''? 5"#5&/"5 34*40'"6 
34*"#. 

L'&/". 5"%*454+4 %& $4'?7'4+4 *)0,2"5 .& $).4'&2, *4-( $5"#7,%1, 
D4 5.,2-( .2)'A(:%1$? $4'?7'& *&#"&9"? " .*4$%&: $)*)#'? A5,#-"$%1 
5"%*(, & 5/"%-( 5"#8(5&:%1$? .',0)''? A5,#-4$%" 5"%*( " .8"/1A)''? *"5'? 
$4'?7'4> *&#"&9">. N42( 34:#'&''? )')*+"> 5"%*( " $4'9? .'"5)/145(: 
')*"5'42"*'"$%1 5,*48/)''? )')*+">, 3"#5,D(: '&#";'"$%1 
)')*+434$%&7&''? $340,5&7"5 3*4%?+42 *4-(.  

K $,/( .&-4'42"*',6 " $%46&$%,7',6 -4/,5&'1 ( 7&$" A5,#-4$%" 
5"%*( %& $4'?7'4> )')*+"> #4845) 5,*48/)''? )')*+"> "'4#" ') 5"#345"#&:  
5,24+&2 +*&C"-& $340,5&''?. =/? ($(')''? 9,6 ')#4/"-"5 ( $6)2"  
+)/"45"%*4)')*[)%,7',6 ($%&'454- ')486"#'4 3)*)#8&7,%, &-(2(/?%4*. 
J*, 9142( .& *&6('4- $3"/1'4> *484%, 5"%*45,6 %& $4'?7',6 ($%&'454- 
.'&7'4 $-4*47(:%1$? :2'"$%1 &-(2(/?%4*& 34*"5'?'4 ". 34-&.',-&2, 

*4.#"/1'4> )-$3/(&%&9">. 
Pçõíòëíñèòçìçè�çñû!ìí ($%&'45-, 240(%1 8(%, 5,-4*,$%&'" ( $6)2" 

ñçúõò- &84 )/)-%*434$%&7&''?. K 3)*A42( 5,3&#-( +)/"4($%&'45-& 
úçèçñëòèý. $4'?7'( )')*+"< 5 %)3/4%(, " '&+*"%& 54#& &-(2(/<:%1$? ( 
ôð÷ê. !"%*4($%&'45-& 5,*48/?: )/)-%*,7'( )')*+"<, ?-& 34#&:%1$? 
ôçüúòéçèç#ìþò ( 8&- &-(2(/?%4*&. N&-,2 7,'42, 48’:#'&') 5,-4*,$%&''? 
�çõíòëíñèòêéñðìòëò÷ #4.54/?: &5%4'42'4 .&8).3)7(5&%, 34%*)8( 5 +&*?7"; 

ëò#í. !,-4*,$%&''? +)/"45"%*4($%&'454- ( $6)2" )/)-%*434$%&7&''? #&: 
óò(õûëíéñþ *4.A,*,%, C('-9"4'&/1'" 240/,54$%" -423/)-$(. 
æèûìøûúòëê $6)2( -428"'45&'4> +)/"45"%*454> ($%&'45-, .48*&0)'4 '& 
èûé. 3.12.  

Oûé. 3.12. @6)2& -428"'45&'4> +)/"45"%*454> ($%&'45-,: 
1 � 4%$:=$/7 3%0&3*%); 2 – *)/@%#%!/7 )&-+0:*%); 3 – !"*)%&0&3*)%#/$(<"=$/7  


	�)�*
�Ø; 4 – )&-+0?!(01$/7 30('($; 5 – !&$*/0:*%); 6 – .!%)%*$/7 30('($;  

7 � 4/4*&<( -():=%-% !%#%'%4*(=($$:; 8 – 4'%F/!(=; 9 – *&)<%(3+<+0:*%) 
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Rôí�èíë %)3/4'4$"?, D4 '&3*&5/?:%1$? '& 43&/)''? " +&*?7) 54#434-
éñð!ðììö, 5"#8(5&:%1$? ( %)3/4482"'',-( .& *&6('4- $4'?7'4> )')*+"> " 
çõç÷ñèû!ìò�ò '&+*"5',-&, ?-,; 5,-4*,$%45(: )')*+"< 5"%*(. 

Bðéõê�òëê. '& (5&+( 5,-4*,$%&''? +)/"45"%*4)')*+)%,7',6 

êéñðìòëò÷ #/? +)')*&9"> 8"4+&.(. J"#5,D,%, )C)-%,5'"$%1 %)3/434-
éñð!ðììö &5%4'42',6 $340,5&7"5 3"# 7&$ .&$%4$(5&''? +)/"45"%*454> 
êéñðìòë÷û 240'& ( *&." >> *484%, $3"/1'4 ". %)3/45,2 '&$4$42. N&-" 
ð�èç�ðñû 240(%1 3*&9<5&%, ?- 5/"%-( (464/4#0)''?), %&- " 5.,2-( 
Ë48"+*"5). 

ÙÐÑÚÛÔÜÐÑÏÝ -&-.0-($:'. K .5’?.-( . 5)/,-4< 34%)'9";'4< 

ìçôçüúç÷òý LM@ #/? 8"4$C)*, 57)'" %& )')*+)%,-, $14+4#'" 34-/&#&<%1 
ìð#íù '& #48(5&''? )')*+"> .& #43424+4< %)*24?#)*',6 )/)-%*4$%&'9"; 

ËNGM@). E 647& 5 $5"%" ') #": 04#'& NGM@, : 3)*)-4'&''?, D4 9); $34$"8 

#òôêëðììö )')*+"> $%&') +4/45',2 ( HHE $%4*"77" " 5,%"$',%1 LM@ %& NM@. 

Ið5ôíõþ-òý 3*48/)24< (50) 34'&# 40 *4-"5) : .&8).3)7)''? 
÷çèòëðìò�ò %)*24?#)*'4+4 $,'%).( (FN@) 5 $)*)#45,D" 5,$4-4%)23)*&-
ñêèìòù 3/&.2, (N > 10

8
 

o
K). K 3)*A,6 $,$%)2&6 FN@ (%4-&2&-,, 

éñçõõðèðñòèû, #.)*-&/1'" 3&$%-,) (%*,2&''? " %)*24".4/?9"? 3/&.2, 

ü#í5éìýëðõòéþ .& #43424+4< 2&+'"%'4+4 34/?, D4 ( $54< 7)*+( 5,2&+&: 
üìð!ìûÿ )')*+)%,7',6 5,%*&%. I& $14+4#'" )')*+)%,7'" 5,%*&%, '& 
éñëòèçììö 2&+'"%'4+4 34/? " 3/&.2, 34-, D4 3)*)5,D(<%1 -"/1-"$%1 
çìçè�íù, ?-& 5,#"/?:%1$? 5 3*49)$" FN@. 

I& NGM@ )')*+"? #48(5&%,2)%1$? 5'&$/"#4- ./,%%? /)+-,6 ?#)* 
".4%43"5 54#'< (#);%)*"< %& %*,%"<) %& (%54*)''? .4', ?#)* +)/"<. I&# 

*4.*48-4< 3*42,$/45,6 %)*24?#)*',6 *)&-%4*"5 3*&9<<%1 ( O4$">, 
F&'&#", @\L, G34'"> %& 5 -*&>'&6 W5*43);$1-4+4 @4<.(. T"/1A"$%1 
(7)',6, .&;'?%,6 9":< 3*48/)24<, 55&0&<%1, D4 3)*A,; 3*4%4%,3 

-42)*9";'4+4 %)*24?#)*'4+4 *)&-%4*& 8(#) $%54*)'4 '& 347&%-( HHE $%. 
!"' 2&%,2) 8).(245'" 3)*)5&+, '&# %,2,, D4 5,-4*,$%45(<%1 $14+4#'" '& 
LM@ %& NM@: 

#$ 5'&$/"#4- %)*24?#)*'4> *)&-9"> ') (%54*<<%1$? *&#"4'(-/"#"5, 
4$-"/1-, 3*4#(-%42 *)&-9"> : ')*&#"4&-%,5',; +&. – +)/";;  

#$ NGM@ 2&<%1 8(%, 8).3)7',2, 5 *484%", 84 >6 -4'$%*(-%,5') 
*"A)''? 3)*)#8&7&:, D4 .& 8(#1-?-4+4 34A-4#0)''? 7, 34*(A)''? 
&5%42&%,7'4 .(3,'?:%1$? *)&-9"? " 5,2,-&:%1$? *)&-%4*; 
#$ ( %)*24?#)*'42( *)&-%4*" 54#'47&$ 2"$%,%,2)%1$? /,A) #)-"/1-& 
+*&2"5 #);%)*"< %& %*,%"< (34*"5'?'4 . 180 % 3&/,5& 5 *)&-%4*" 
LM@).  

B&3&$, #);%)*"< '& B)2/" 5)/,7).'", >6 #4$%&%'14 &8, .&8).3)7,%, 

/<#$%54 )/)-%*4)')*+":< '& -"/1-& 2"/1;4'"5 *4-"5 (( 500 / 54#, . 8(#1-
?-4> 54#4;2, #);%)*"< 5,$%&7,%1 '& %), D48 .&#454/1',%, 5$" )')*+)%,7'" 
34%*)8, 4#'":> /<#,', 3*4%?+42 ($14+4 0,%%?). 
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N)3/4%&, ?-& ( 5)/,-"; -"/1-4$%" 5,#"/?:%1$? 5'&$/"#4- %)*24?#)*'4> 
*)&-9">, ') 240) 8(%, 9"/-42 3)*)%54*)'& '& )/)-%*4)')*+"< ; $3*,7,'?: 
3"#"+*"5 &%24$C)*, " +"#*4$C)*, B)2/", %42( '& *4.5,%4- %)*24?#)*'4> 
)')*+"> '&-/&#)'4 %" $&2" 482)0)''?, D4 ; '& 5,-4*,$%&''? "'A,6 
')5"#'45',6 #0)*)/ )')*+"> — 9) %)3/45,; *)0,2. 

O484%& %)*24?#)*'4+4 *)&-%4*& $(3*454#0(:%1$? 34%(0',2 

');%*4'',2 5,3*42"'<5&''?2, & 4%0) *&#"4&-%,5',2 .&8*(#')''?2 

-4'$%*(-9"; $%&'9">; %42( 34 .&-"'7)''" >6 )-$3/(&%&9"> *)&-%4*, 

')486"#'4 *4.8,*&%, %& .&64*4'<5&%, (%&- $&24, ?- " *)&-%4*, LM@). 

=4 -4234')'%"5 3&/,5& 564#,%1 /"%";, .&3&$, ?-4+4 '& B)2/" #(0) 
')5)/,-", & *4#45,D& ')8&+&%" " %*&3/?<%1$? #(0) *"#-4, & %*,%"; – 

A%(7',; )/)2)'%, ?-,; 5,*48/?:%1$? . 5)/,-,2, )')*+)%,7',2, 

.&%*&%&2,. 

7&-.016 ".$"#$%1% 1 :*#$%'&; <%$#;. K$%&'45-&, D4 5,-4*,$%45(: 
)')*+"< -4/,5&'1 65,/1 (*,$. 3.13), 8(/& 55)#)'& 5 )-$3/(&%&9"< '& 
3"5'"7'42( .&64#" \4%/&'#"> 5 1995 *. !4'& 2&: 2&$( 8000 %, 5,$4%( 20 2 " 
*4.%&A45&'& .& 100 2 5"# 8)*)+& '& +/,8,'" 15 2. Q) 3)*A& 3*42,$/45& 
$%&'9"?, D4 3*&9<: '& )')*+"> 24*$1-,6 65,/1 " #&: )')*+"< 34%(0'"$%<  

2 U!%, #4$%&%'< #/? .&8).3)7)''? )/)-%*,-4< 400 8(#,'-"5.  
K 8"/1A4$%" $(7&$',6 3)*)%54*<5&7"5 )')*+"> 5,-4*,$%45(<%1$? 

54#'4-345"%*?'" -4/4', (*,$. 3.14). K A,*4-"; 5)*%,-&/1'"; %*(8" 3"# 7&$ 
3*464#0)''? 65,/" *"5)'1 54#, 3"#'"2&:%1$? %& 43($-&:%1$?, '&7) 
34*A)'1 ( 9,/"'#*". J"# 7&$ 3"#'"2&''? 54#, 345"%*? ( 5)*6'"; 7&$%,'" 
-4/4', $%,$-&:%1$? " $3*?245(:%1$? #4 %(*8"',, 345’?.&'4> . )/)-%*4-
+)')*&%4*42. 

ÞÐÛßÐÑÚÝàáÏÝ -&-.016 – 9) %)3/4%& 5(/-&'"7',6 4$)*)#-"5, 
úðèò�í#èòñçèó " +/,84-4 .&/)+/,6 +"*$1-,6 34*"#, ?-& : 4#',2 ". 5,#"5 
ìçñèð#ûøí5ìûÿ #0)*)/ )')*+">, +4%45,6 #/? 3*&-%,7'4+4 5,-4*,$%&''?. 

Oûé. 3.13. K$%&'45-& 5,-4*,$%&''?
)')*+"> 65,/1 

Oûé. 3.14. !4#'4-345"%*?'& -4/4'&
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ãà?Aà@ääáâãå )&4+)4/ ! 9) 7&$%,'& %)3/454> )')*+"> %5)*#4>, *"#-4> 
ñð +&.434#"8'4> C&. .)2'4> -4*,, ?-( 240'& )C)-%,5'4 5,#48(5&%, ". '&#* 
í 5,-4*,$%45(5&%, #/? %)3/434$%&7&''? $340,5&7"5 &84 '& 5,*48',9%54 
çõç÷ñèòçìçè�íù. Z6 34#"/?<%1 '& +"#*4%)*2&/1'" *)$(*$, – %)3/4%& 3&*, " 
ñçèóðõþìûÿ 54#, %& 3)%*4+)4%)*2&/1'" *)$(*$, – %)3/4%& +"*$1-,6 34*"#.  

Pí#èòñçèóðõþìí #0)*)/&, ( $54< 7)*+(, 34#"/?<%1 '& 54#?'", 
úðèòëò#öìí %& 3&*45". 

åçõû÷ð 7&$%,'& %)*2&/1',6 54# – 9) 04*$%-" (". 04*$%-"$%<  

æ�çèÌÌ�� 2+-)-5// " 5,D)) %& 5,$4-42"')*&/".45&'" 54#, (". 52"$%42 $4/); 5"# 
Ì #4 35 +// " 5,D) %& %)23)*&%(*4< 54#, 5"# 30 #4 90°@), ?-" ') 5"#345"#&<%1 
ëûóò�ðó, D4 $%&5/?%1 #4 %)3/4C"-&9";',6 54#. T).34$)*)#': 5,-4*,$%&''? 
ñçèóðõþìûÿ 54# ( %*&#,9";',6 $,$%)2&6 %)3/434$%&7&''? .#)8"/1A4+4 
ìçóò(õûëç. E$'(: %&-40 3*48/)2& $-,#&''? 5,-4*,$%&'4> 54#,, 4$-"/1-,, 

úò-3)*A), >> %)23)*&%(*& 5"#'4$'4 5,$4-& (240) #4$?+&%, 60-70°@) ", 34-
#èê�ç, ( '"; 240(%1 2"$%,%,$? A-"#/,5" *)745,', (C)'4/, %4D4). 

é?êëãå -&%*&)<(01$" #F&)&0( .&/?+&<%1 '& *".'"; +/,8,'". R#'& ". 
òéìòëìûÿ (245 >6 "$'(5&''? ! '&?5'"$%1 ')3*4',-'4+4 #/? 54#, A&*( 54#, 

�íèéþ÷ûÿ 34*"#, ?-,; 3)*)#&: %)3/4 5"# 2&'%"> #4 C4*2&9";, D4 2"$%?%1 ( 
ëçõû÷ûÿ -"/1-4$%?6 54#(. J)*)8(5&<7, 3"# %,$-42, 5,D,2 5"# 

ðñóòéCçèìò�ò, 54#& %(% 240) '&+*"5&%,$? #4 %)23)*&%(*,, D4 3)*)5,D(: 
Ìïïì@, " 5,64#,%, '& 345)*6'<, ?- 3*&5,/4, ( 5,+/?#" 3&*454#?'4> $(2"A". 

Nçóúçèðñêèð 54#, &84 3&*, ( 5$"6 +)4%)*2&/1',6 #0)*)/&6 

üðõç(ûñþ 5"# >6 5"#$%&'" #4 2&'%"> .)2/". N)*2&/1'" 54#,, -4%*" 3"#"+*"%" #4 
ñçóúçèðñêè, ')486"#',6 #/? )')*+)%,7'4+4 5,-4*,$%&''?, 7&$%4 
üêéñèí!ðýñþéö '& +/,8,'&6 5"# #546 #4 A)$%, -"/42)%*"5. 

íàA@?Aà@ääáâãå )%#%!/>( *4.2"D)'" ( *&;4'&6 .)2'4> -4*,, #) 
ìçóð. 54#,. B& %)23)*&%(*'4+4 +*&#":'%& 20-40°@ '& 1 -2 ( %45D" .)2/" '& 
�õûôûìðÿ 34'&# 3 -2 #4$?+&<%1 %)23)*&%(*,, #4$%&%'14> #/? 3"#"+*"5( 
ëò#û &84 4#)*0&''? 3&*,.  

Nçèóðõþìê 54#( 5,-4*,$%45(<%1 #/? 43&/)''? .& 4#'":< ". %&-,6 
úèûìøûúòëûÿ $6)2: 

#$ 54#( ". $5)*#/45,' 34#&<%1 8).34$)*)#'14 5 43&/<5&/1'" 
3*,/&#,; 

#$ .#";$'<<%1 343)*)#': 48*48/)''? 54#,; 

#$ .&$%4$45(<%1 #54-4'%(*'( $,$%)2(, .& ?-4> 54#&, -4%*& 9,*-(/<: 
( $,$%)2" 43&/)''? &84 +&*?74+4 54#434$%&7&''?, '&+*"5&:%1$? 
54#4< ( 3*42"0'42( %)3/4482"'',-(. 
R#ìò÷òìñêèìð $,$%)2& 240) 8(%, .&$%4$45&'& /,A) #/? $/&84-

óíìçèðõíüòëðìûÿ 54#. B& #*(+4< $6)24< .#";$'<<%1 6"2"7'( 3"#+4%45-( 
ëò#û . %,2, D48 %)*2&/1'& 54#& 5"#345"#&/& 5/&$%,54$%?2 

ñçúõòCí÷ðøí5ìòù 54#,. 
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Ið5ôíõþ- *&9"4'&/1'4< : %*)%? $6)2& %)3/434$%&7&''? 48’:-%"5 5"# 

ñçèóðõþìûÿ 54#. G- 3*42"0'" %)3/4482"'',-, #49"/1'4 .&$%4$45(5&%, 

èòüôíèìí 3/&$%,'7&$%" %)3/4482"'',-,. 

!*2&-%' -&-.0-($:'
1
. =4 '&#.5,7&;'4 3)*$3)-%,5',6 " )-4/4+"7'4 

3*,5&8/,5,6 #0)*)/ #48(5&''? %)3/454> %& )/)-%*,7'4> )')*+"> '&/)0,%1 
54#)'1, ?-,; 2&: 5,$4-( %)3/4%54*'( .#&%'"$%1 " : )-4/4+"7'4 7,$%,2 

3&/,542, 4$-"/1-, 5 *).(/1%&%" ;4+4 .+4*?''? (%54*<:%1$? /,A) 54#?'& 
3&*&. P4/45',2, 3)*)5&+&2, 54#'< *&.42 . )-4/4+"7'"$%< : 3*&-%,7'4 
')5,7)*3'& *)$(*$'& 8&.& #/? ;4+4 4#)*0&''? %& 240/,5"$%1 
('"5)*$&/1'4+4 5,-4*,$%&''? (5 )')*+)%,9", '& %*&'$34*%", 5 )/)2)'%&6 
0,5/)''? *".',6 )/)-%*4'',6 3*,$%*4>5 %4D4). 

\,*4-) 5,-4*,$%&''? 54#'< ?- #0)*)/& )')*+"> $%*,2(:%1$? 
5"#$(%'"$%< )C)-%,5',6 54#')5,6 %)6'4/4+";, .#&%',6 .&2"',%, 

%*&#,9";'( )')*+)%,-( %& "$'(<7" %*&#,9";'" 5,#, 3&/,5& " %)6'4/4+"> '& 
%*&'$34*%".  

! K-*&>'" #4$/"#0)''? 54#')5,6 %)6'4/4+"; .'&64#?%1$? 5 347&%-45"; 

$%&#">, ').5&0&<7, '& '&?5'"$%1 .'&7'4> -"/1-4$%" '&(-45,6 ($%&'45, ?-" 
.&;2&<%1$? 9":< 3*48/)24<. B& ($3"A'4+4 *4.5,%-( %)6'4/4+"; 

5,-4*,$%&''? 54#'< K-*&>'& 24+/& 8 *&9"4'&/1'4 5,-4*,$%&%, $54< 

*)$(*$'( 8&.( – 2, 2&:24 .'&7'" 34-/&#, 9,*-4'":5,6 *(#, *"#-4.)2)/1',6 
)/)2)'%"5 %& 3*42,$/45"$%1 . >6 3)*)*48/)''? #/? 4*+&'".&9"> 5,*48',9%5& 
3&/,5',6 )/)2)'%"5 %& "'A,6 $-/&#45,6 54#')5,6 $,$%)2.  

I&;8"/1A #,'&2"7'4 *484%, . 54#')54> 3*48/)2&%,-, *4.5,5&<%1$? 
( @\L, F&'&#", G34'"> " -*&>'&6 W@, #) 34*?# ." .'&7',2 48$?+42 

'&(-454-#4$/"#',6 " #4$/"#',91-4--4'$%*(-%4*$1-,6 *48"%, 3*454#?%1$? 
&-%,5'" *484%, . -42)*9"&/".&9"> 54#')54> )')*+)%,-, (( @\L '& 9"/" 
54#')54> )')*+)%,-, 5,#"/?:%1$? #4 1 2/*# #4/. '& *"-). K -*&>'&6 $5"%( 
$%54*)'4 .'&7'( -"/1-"$%1 )')*+)%,7',6 ($%&'454- '& 3&/,5',6 )/)2)'%&6 
34%(0'"$%< 5"# 4#,',91 5&% #4 2)+&5&%, ?-" (0) $14+4#'" 
-4'-(*)'%4$3*4240'" . ($%&'45-&2,, 5 ?-,6 5,-4*,$%45(<%1$? 
%*&#,9";'" %)6'4/4+">.  

O)$(*$'& 8&.& #/? 4#)*0&''? 54#'< #4$,%1 A,*4-&, 647& 5 3*,*4#" 
5"' .($%*"7&:%1$? %"/1-, ( 5,+/?#" *".',6 $34/(-. R-*"2 54#,, . ?-4> 54#)'1 
240'& 4#)*0&%, A/?642 )/)-%*4/".( . 5,-4*,$%&''?2 )/)-%*,7'4> %& 
%)3/454> )')*+">, ;4+4 240'& 4%*,2(5&%, 3*&-%,7'4 . ($"6 5,-43',6 5,#"5 
3&/,5&, & %&-40 . 8"42&$, " *".',6 5"#64#"5 5,*48',9%5&, 348(%45,6 
5"#64#"5 %4D4. K @\L *4.*48/)'4 %)6'4/4+"> #48(5&''? 54#'< . +/<-4., 

&84 +/<-4.452"$',6 *)745,', %&-,6 ?- -*462&/1 " 9)/</4.& (#)*)5,'&). 
J"$/? 48*48-, +/<-4., &84 >> 34/"2)*"5 $3)9"&/1',2, C)*2)'%&2,, 

                                           
1 B& 2&%)*"&/&2, &'&/"%,7'4> .&3,$-, 3*&9"5',-"5 ='"3*43)%*45$1-4> C"/"> I&9"4'&/1'4+4 
"'$%,%(%( $,$%)2',6 #4$/"#0)'1 L.E. \)5945&, U.P. B)2/?'4+4, !.!. !)*8,'$1-4+4: “!4#')5& 
)')*+)%,-&: 3)*$3)-%,5, K-*&>',”. 
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#48(%,2, . 8&-%)*";, 54'& 3)*)%54*<:%1$? '& +/<-(*4'45( -,$/4%(, " 3*, 

9142( 5,#"/?:%1$? 54#)'1. B& 345"#42/)''?2, 3*)$, ','" .&.'&7)'" 
%)6'4/4+"> D) ')#4$-4'&/" (5,6"# 54#'< 34-, D4 $%&'45,%1 %"/1-, 12% 

5"# %)4*)%,7'4 240/,54+4), " %*,5&<%1 "'%)'$,5'" *484%, 5 9"; 

3)*$3)-%,5'"; +&/(.". 
I&;8"/1A 5"#42" %)6'4/4+"> 4#)*0&''? 54#'< 8&.(<%1$? '& 

6"2"7'42(, %)*24%)6'"7'42( 3*49)$&6 %& )/)-%*4/"." 54#,, +4/45',2, 

')#4/"-&2, ?-,6 : ')486"#'"$%1 5,-4*,$%&''? 5,$4-434%)'9";'4> )')*+"> . 
5,%*&%&2, 5,-43'4+4 3&/,5& " 5"#345"#'4 .'&7',2 .&8*(#')''?2 #45-"//?. 
I)#4/"-42 )/)-%*4/".( 54#, : .'&7',; *"5)'1 $340,5&''? )/)-%*4)')*+">. 
M/)-%*4/"%,7',; 54#)'1 : '&;8"/1A #4$%(3',2, &/) ; '&;8"/1A 

-4A%45',2 3*4#(-%42. I&;8"/1A) 34A,*)''? 4%*,2&/& %)6'4/4+"? 
5,*48',9%5& 54#'< &84 $(2"A" 54#'< . "'A,2, +&.&2, A/?642 3&*454> 
-4'5)*$"> 3*,*4#'4+4 +&.( – 2)%&'(, &/) 3*, 9142( 2&;0) 34/45,'& 
347&%-454+4 48$?+( +&.( 5,%*&7&:%1$? '& 3*45)#)''? )'#4%)*2"7'4+4 

3*49)$( 3&*454> -4'5)*$">. K .5'?.-( . 9,2 ( $5"%" 5)#)%1$? "'%)'$,5',; 

34A(- %&-,6 %)6'4/4+"; 4#)*0&''? 54#'<, ?-" 8 5"#345"#&/, 5,24+&2 

)-4'42"7'4> %& )')*+)%,7'4> )C)-%,5'4$%" ; )-4/4+"7'4> 7,$%4%,.  

I&;8"/1A #49"/1'4 #/? 5,*48',9%5& 54#'< 5,-4*,$%45(5&%, 

%)3/45( " )/)-%*,7'( )')*+"<, D4 5,*48/?<%1 LM@ ( %&- .5&'42( 
3*45&/1'42( *)0,2", %48%4 ( '"7',; 7&$, -4/, 3&#&: *"5)'1 .5,7&;'4+4 
$340,5&''? )')*+">. J)*$3)-%,5',2, : %&-40 )/)-%*4/". 54#, ( 34:#'&''" 
. ')%*&#,9";',2, 34'45/<5&',2, #0)*)/&2, )')*+"> ($4'?7'4< %& 
5"%*454<) " 5,-4*,$%&''? 5,$4-4%)23)*&%(*',6 +)/":5,6 *)&-%4*"5 
(!NPO). N&-" *)&-%4*, &-%,5'4 *4.*48/?<%1$? 5 *&2-&6 2"0'&*4#'4+4 
3*4)-%( 348(#45, ?#)*'4+4 *)&-%4*& PN UPO (O4$"?, @\L, X*&'9"?), ", ?- 
47"-(:%1$?, 8(#(%1 )-4/4+"7'4 8).3)7',2,.  

=/? *4.5,%-( 54#')54> )')*+)%,-, 4-*"2 5,*48',9%5& $&24+4 54#'< 

3*48/)2',2 3,%&''?2 : $%54*)''? )-4'42"7'4> " '&#";'4> $,$%)2, 

.8)*"+&''? 54#'<. I&;8"/1A 8).3)7',2, '& $14+4#'" 55&0&<%1$? 
+&.48&/4'',;, -*"4+)'',; " 2)%&/4+"#*,#',; $34$48, .8)*"+&''?.  

J)*$3)-%,5',2 #/? K-*&>', 55&0&:%1$? $34$"8 4#)*0&''? 54#'< 

A/?642 +&.,C"-&9"> 5(+"//?, .&3&$"5 ?-4+4 5 K-*&>'" #4$%&%'14. J*4#(-% 
+&.,C"-&9"> (54#)'1) 240) 5,-4*,$%45(5&%,$? 5 3&/,5',6 )/)2)'%&6 #/? 
5,*48',9%5& )/)-%*,7'4> " %)3/454> )')*+"> '& )/)-%*4$%&'9"?6 ?- #/? 
#)9)'%*&/".45&'4+4, %&- " #/? 9)'%*&/".45&'4+4 )')*+434$%&7&''?.  

! K-*&>'" "$'(: 240/,5"$%1 4#)*0&''? 54#'< ?- 348"7'4+4 
3*4#(-%( 3"# 7&$ 6"2"7',6, -4-$46"2"7',6 %& '&C%43)*)*48',6 

5,*48',9%5, & %&-40 5,-4*,$%&''? #/? 4#)*0&''? 54#'< $-,#',6 +&."5 7, 

*".',6 4*+&'"7',6 $34/(-. M-4/4+"7',; )C)-% 5"# 5,-4*,$%&''? 348"7',6 
3*4#(-%"5 #4$?+&:%1$? %,2, D4 4#)*0&'& . ',6 )')*+"? .&2"D(: )')*+"<, 

?-& 345,''& 5,*48/?%,$1 ". 5,-43'4+4 3&/,5&. J*, 9142(, 3&/,5'" 
)/)2)'%, : -"'9)54< /&'-4< 54#')54+4 9,-/(, & 7,$%4%& 343)*)#'"6 /&'4- 
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.&/)0,%1 5"# %)6'4/4+"> 3)*)*48/)''? $,*45,', " %)6'4/4+"; 4#)*0&''? 
54#'< %& 3454#0)''? . ',2 (3)*)%54*)''?, %*&'$34*%(5&''? %4D4). F*"2 

%4+4, 5/&$%,54$%" 54#'< #4 &-(2(/<5&''?, 240(%1 .&8).3)7,%, 

*"5'42"*',; +*&C"- 5,*48',9%5& )/)-%*4)')*+"> $4'?7'4< %& 5"%*454< 

)')*+)%,-4< ( *&." ')$3*,?%/,5,6 #/? ',6 34+4#',6 (245. !,-4*,$%&''? 
3&/,5',6 )/)2)'%"5 '& &5%4248"/1'42( %*&'$34*%" #4.54/,%1 .'&7'4 
34-*&D,%, )-4/4+"7',; $%&' 5)/,-,6 2"$%, ?-" $14+4#'" 34%)*3&<%1 5"# 

/4-&/1'4> -4'9)'%*&9"> 3*4#(-%"5 .+4*&''? #5,+('"5 &5%4%*&'$34*%(.  
N)6'4/4+"7',; /&'9<+ 54#'<, ?-,; 5-/<7&: 5,#48(5&''? 

(-4'5)*$"?, )/)-%*4/".), ;4+4 3)*)%54*)''? (#4 $%,$'(%4+4 &84 .*"#0)'4+4 
$%&'(, &84 .&-&7(5&''? ( +"#*,#,), %*&'$34*%(5&''? #4 2"$9? ;4+4 
5,-4*,$%&''? " 8).34$)*)#'14 5,-4*,$%&''? 5 3&/,5',6 )/)2)'%&6 '& 
-40'42( )%&3" 34%*)8(: )')*+)%,7',6 5,%*&%, D4 " 5,.'&7&: ;4+4 
5"#'4$'4 ',.1-( .&+&/1'( )')*+4)C)-%,5'"$%12

.  

T"/1A 3*,5&8/,5" 3)*$3)-%,5, 2&: 54#')5,; 9,-/, ?-,; 8&.(:%1$? 
'& 5,-4*,$%&''" )')*+"> ')%*&#,9";',6 5"#'45/<5&',6 #0)*)/ )')*+"> 
(I!=M), &/) 9? )')*+"? 34-, D4 : #4$,%1 #4*4+4<, ?- " $&2" 54#')5" 
%)6'4/4+">, 5-/<7&<7, 5,*48',9%54 3&/,5',6 )/)2)'%"5. B 7&$42, -4/, 9" 
%)6'4/4+"> '&8(#(%1 8"/1A A,*4-4+4 *4.345$<#0)''? " 5"#345"#'4 
$%&'(%1 8"/1A #)A)5,2,, 54', 240(%1 $%&%, -4'-(*)'%4$3*4240',2,. 

P4/45',2, 3*48/)2',2, 3,%&''?2, '& 9142( A/?6( ::  
è 3"#5,D)''? -.-.#. %& 34-*&D&''? )-4/4+"7',6 6&*&-%)*,$%,- 

ëéþò�ò %)6'4/4+"7'4+4 9,-/( 54#')54> )')*+)%,-, (5,*48',9%54 54#'<, 

ëûèòôìûøñëò -423/)-%(<7,6, 3)*)%54*)''? 3&/,5& 5 )/)-%*4)')*+"<);  

è .2)'A)''? 5&*%4$%" 54#')54+4 9,-/( 3)*)%54*)''?;  
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348(%45) $2"%%?, -&'&/".&9";'" $%4-,, 5"#64#, 5,*48',9%5& $"/1$1-4+4-
$34#&*$1-4> 3*4#(-9"> ($4/42&, /(A3,''? %4D4), #)*)5448*48-, (%,*$&, 
48*".-,, +"/-,, 654? %4D4). B5&/,D& '&5-4/4 5)/,-,6 2"$% .&8,*&<%1 
5)/,7).'" 3/4D", .&8*(#'<<%1 345"%*?, [*('% " 54#(. L %,2 7&$42 

*4.*48/)'4 %)6'4/4+">, D4 #&<%1 .24+( #48(5&%, . 9,6 5"#64#"5 )')*+"< 

($-4'$%*(;45&'4, '&3*,-/&#, ($%&'45-,, 5 ?-,6 5"#64#, $3&/<<%1$?, 
#&<7, %)3/4 ; )/)-%*4)')*+"<), & %&-40 *".'" -4*,$'" 2&%)*"&/, ($-/4, 
2)%&/, %& "'.). 

W ; "'A& 3)*$3)-%,5'& %)6'4/4+"? 3)*)*48-, 5"#64#"5 — .& 
#43424+4< 2)%&'48&-%)*";. Q" 2"-*44*+&'".2, &-%,5'4 *4.2'40(<%1$? 5 
8(#1-?-,6 4*+&'"7',6 *)A%-&6, 3*4#(-(<7, 5 *).(/1%&%" $54:> 
0,%%:#"?/1'4$%" 9"''( )')*+)%,7'( $,*45,'( — 8"4+&. ($(2"A 2)%&'( ; 

7&#'4+4 +&.(). N)6'4/4+"? #48(5&''? 8"4+&.( #(0) 3*4$%&. T)%4''" 
2"$%-4$%" &84 -4/4#?." 8(#1-?-4+4 48':2( .&345'<<%1 +'4:2, $2"%%?2, 

/,$%?2, %,*$4< ; %. 3. U"$%-"$%1 2&: 8(%, D"/1'4 .&-*,%4<, D48 ') 8(/4 
#4$%(3( -,$'<. P&., ?-,; (%54*<:%1$? 5 *).(/1%&%" 8*4#"''?, 5"#54#,%1$? 
#4 3*,;2&/1'4+4 3*,$%*4< &84 8).34$)*)#'14 5 +&.45( 3/,%(. J"$/? 
3*49)$( 8*4#"''? .&/,A&:%1$? #48*,54 ! .').&*&0)'), 8). .&3&6(, ') 
2)'A 9"'') .& +'";. @14+4#'" %&-( %)6'4/4+"< A,*4-4 .&$%4$45(<%1 5 
F,%&> %& E'#">, #) C('-9"4'(<%1 2"/1;4', 34#"8',6 ($%&'454-. 

R$%&''"2 7&$42 #)#&/" A,*A) 5,-4*,$%45(<%1 %)6'4/4+"> 
#48(5&''? 3&/,5& . 4*+&'"7',6 *)745,', D4 3*4#(-(<%1$? *4$/,'&2,. K 

T*&.,/"> . 5"#64#"5 5,*48',9%5& 9(-*( . 9(-*454> %*4$%,', #48(5&<%1 
%)6'"7',; $3,*%, D4 5,-4*,$%45(:%1$? ?- 3&/,54 #/? &5%4248"/"5 
(3*,742( 5&*%"$%1 914+4 3&/,5& ',07&, '"0 8)'.,'(, & .&8*(#')''? 
345"%*?, 5 *).(/1%&%" ;4+4 .+4*?''?, 2)'A)). ! L5$%*&/"> ($3"A'4 
5,+4%45/?<%1 %&- .5&'( “.)/)'( '&C%(” ! 3*4#(-% 3)*)*48-, $3)9"&/1',6 
2"-*4$-43"7',6 54#4*4$%);, ?-" 5,*4D(<%1 ( A%(7',6 8&$);'&6. 

=/? K-*&>', 4$48/,54+4 .'&7)''? '&8(5&: %)6'4/4+"? #48(5&''? 
3&/,5& . *"3&-454> 4/">. O"3&-, ')5,8&+/,5& *4$/,'&, #&: #4 1 % 4/"> . 
+)-%&*&, #4 %4+4 0 ;4+4 240'& 5,*4D(5&%, '& .)2/?6, ')3*,#&%',6 '" #/? 
74+4 "'A4+4, '&3*,-/&# '& 34/?6 .*4A)''?, #) ');%*&/".(<%1$? 
-&'&/".&9";'" $%4-,, ; '&5"%1 '& .)2/?6 30--"/42)%*454> .4', 5"#7(0)''? 
'&5-4/4 V4*'48,/1$1-4> LM@, 84, ?- .'?$(5&/4$1, *&#"4'(-/"#, ') 
'&+*42&#0(<%1$? 5 *"3&-45"; 4/">. Z> 240'& &84 8).34$)*)#'14 .&/,5&%, 5 
8&-, #,.)/"5 (?-", D43*&5#&, %*)8& 24#)*'".(5&%,), &84 0 ". ')> 240'& 
5,+4%45/?%, $3)9"&/1') #,.)/1') 3&/,54 ! “8"4#,.)/1”, -4%*) .& 5$"2& 
6&*&-%)*,$%,-&2, 34#"8') #4 #,.)/1'4+4 3&/,5&, &/) 3*, 9142( 
)-4/4+"7'4 7,$%"A) ; #)A)5A); '&*)A%", 9< 4/"< 240'& #4#&5&%, #4 
#,.)/1'4+4 3&/,5& (#4 20%), D4 ') .2"'<: '" )')*+)%,7',6, '" 
)-4/4+"7',6 34-&.',-"5 #5,+('"5. 
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