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Ð����� �

ÌÅÒÀËÓÐÃ²ÉÍÈÉ ÊÎÌÏËÅÊÑ  
 

Çàãàëüí³ â³äîìîñò³ ïðî ñêëàäîâ³ ìåòàëóðã³éíîãî 
êîìïëåêñó. ×îðíà ìåòàëóðã³ÿ. Êîëüîðîâà ìåòàëóðã³ÿ.  
Âïëèâ ìåòàëóðã³éíèõ âèðîáíèöòâ íà äîâê³ëëÿ, 
àëüòåðíàòèâí³ ð³øåííÿ. Âïëèâ ìåòàëóðã³¿ íà 
ðîçâèòîê ïàðíèêîâîãî åôåêòó. Çàõîäè 
ðåñóðñîçáåðåæåííÿ â ìåòàëóðã³¿  

 
 
 
 
 

4.1. Çàãàëüí³ â³äîìîñò³ ïðî ñêëàäîâ³ ìåòàëóðã³éíîãî 
êîìïëåêñó  

 
 ���	
���   '#$%*+ ,#%-. ( /&01.2$0302"(, )-# /03’)*#,# * 

/�������� 0"&.1#,,)1 1!"#$(3. 405"0 1!"#$%&'() *#61#7"+2) 
���3������3� 1!"#$(3 (* &%9 "# (,:.; 3.9(3 2.&03.,..  

 !"#$%&'(6,.6 -01/$!-2 *#61#7"+2) 3.905%"-01 &%9, 3./$#3$),,)1 

1!"#$(3, <; 2/$#3(3 "# 3.&05,.8"301 /&0-#"%, )-.6 7 5#*03.1 9$) &0*3."-% 
1#:.,05%9%3#,,). =01/$!-2 2-$#9#7"+2) * '(&,.>03.905%3,0< 
/&01.2$0302"(, >0&,0< "# -0$+0&030< 1!"#$%&'(< (&.2. 4.1).    

 !"#$%&'$(&)*'#+ ,+-*./ 3.905%3#7 &%9,% "# ,!&%9,% 2.&03.,% 9$) 
<< /09#$+:0< /!&!&05-..  

0&"#+ 123+-*",!4 3./$#3$)7 >#3%,, 2"#$+, # "#-0? ,#9#7 <1 

3(9/03(9,% @0&1% (/&0-#").  
5&-/&"&'+ 123+-*",!4 *#61#7"+2) 3./$#3$),,)1 $!'-.;, 3#?-.;, 

5$#'0&09,.;, &(9-0*!1!$+,.; 1!"#$(3 "# 3.&05,.8"301 2/$#3(3.  
6�������� (&'!(8+. A* #&;!0$0'(>,.; 902$(9?!,+ 3(9010, B0 3 !/0;% 

��3�5� "!&."0&() 2%>#2,0'0 C0,5#2% 5%$# 2.&03.,,0D 5#*0D 1#6?! 32(7< 
E���3� F3&0/.. =&(1 "0'0, 7 9#,( /&0 *#2"02%3#,,) *#$(*# 3?! ,#/&.-(,8( 
II ".2)>0$("") 90 ,.!. ,# C,(/&032+-01% $(202"!/0301% G&#305!&!??(. 
H�	53 3.&05$)$. 3 G(3,(>,01% G&.>0&,010&’< "# H#-#&/#""(. I 2-(@2+-.6 

/��3� (IV-III 2". 90 ,.!.) 3 =#1!,2+-01% '0&09.B( ,# C,(/&( *’)3$)D"+2) 
2��3�
�� '0&,#. J0*3."-% 1!"#$%&'(< ,# "!&."0&(< I-&#<,. 2/&.)$0 *,#>,! 
/3!������ $!'-0902"%/,.; *#$(*,.; &%9 – 50$0"),.;, $%'03.;, 5%&.; 
5�	5��*�, $(203.; 1#2.3(3 "# /#$.3,0< 5#*. 9$) 1!"#$%&'(<.   
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K���3	3�"� 902$(9?!,,), /&03!9!,( 3 =.73(, =#,!3(, L!&,('03( "# 
�!�� 1(28);, 23(9>#"+ /&0 /0&(3,),0 3.20-.6 &0*3."0- 1!"#$%&'(< 3  
VIII#I$ 2". H,#>,.; %2/(;(3 5%$0 902)',%"0 *# >#2(3 =.<32+-0< J%2(, -0$. 

�
�
��	� /$#3.$+,( /!>(, &0*&#;03#,( ,# 5#'#"0&#*03% !-2/$%#"#8(D. 

C3���� * /09#>,,)1 9%"") &%>,.1. 1(;#1., B0 3.,.-$. % IX-X 2"., 
/�32�
��	� 5!* *,#>,.; -0,2"&%-".3,.; *1(,, ,#/&.-$#9 ,# G0$(22(, 90 
$VIII 2". M !/0;% =.<32+-0< J%2( 3.&05,.8"30 *#$(*# /!&!3#?,0 5%$0 
532����%��3 ,# "!&."0&(< 2%>#2,0< N."01.&B.,.. 

E"&(1-.6 &0*3."0- 1!"#$%&'(< /0>#32) * /!&!;0901 3./$#3$),,) 
>#3%,% ,# -#1’),01% 3%'($$(. I 1850 &. 3 9(D 5%$0 33!9!,0 901!,,( /!>( 
=!&>!,2+-0'0 *#309%. M 9&%'(6 /0$03.,( XIX 2". /0>#$02) 5%9(3,.8"30 
"#-.; 1!"#$%&'(6,.; *#309(3, )- O%'#,2+-.6, P&),2+-.6  (1. C,(/&0-
/!"&032+-), C,(/&032+-.6 (1. C,(/&09*!&?.,2+-), Q*(32+-.6 (1. C0-
,!8+-),  #&(%/0$+2+-.6 "# K$>!32+-.6.  

& 1885-1899 &&. 5%&;$.3.6 &0*3."0- >0&,0< 1!"#$%&'(< 3 I-&#<,. 

/3�’)*%D"+ *( *&02"#,,)1 3.905%"-% *#$(*,0< &%9. /05$.*% =&.30'0 J0'%. 
M 8!6 >#2 ,# "!&."0&(< I-&#<,. 5%$0 /05%903#,0 14 1!"#$%&'(6,.; 
/�/��'�2��. 

R� /0>#"-% XX 2". I-&#<,# /!&!"30&.$#2) ,# 09., (* ,#6&0*-
�����!�� &!'(0,(3 J02(62+-0< (1/!&(<, 2"#$# 02,03,0D /#$.3,0-
����	
��1�3( 5#*0D. I 8!6 >#2 *&(2 /!&!$(- 3.9(3 /&09%-8(< /&0-#",0'0 
���3�������. 

H��"��1 &0*3."0- 1!"#$%&'(< (33!9!,,) ,03.; 901!,,.;, 1#&"!,(3-
2)*��, -0,3!&"!&,.; ( !$!-"&02"#$!/$#3.$+,.; /!>!6 "# /&0-#",.; 2"#,(3) 
/3"��2� 3 1928-1935 &&. I 8!6 /!&(09 &0*/0>#$02) 5%9(3,.8"30 ,03.; 
����	
��1��� *#309(3: “H#/0&(?2"#$+”, “K*032"#$+”, “=&.30&(?2"#$+”, 

+C,(/&02/!82"#$+”, *#309% @!&02/$#3(3 "# #$D1(,(730'0 *#309% 3 
H�/3�%%. I 1966 &. 5%$0 33!9!,0 3 !-2/$%#"#8(D P&03#&2+-.6 *#309 
/3�3!*3�3� 1!"#$%&'(<, # 3 1971 &. – *#309 @!&02/$#3(3 % R(-0/0$(. 

,-.0470 "# 
1#&'#,8!3( 
89:;, 3#/,)-, 
-0-2 

<= > &"%"+,  
Ni   ,(-!$+, 
Ti – "."#,,   

?= @ A-B70D

FGJLGNGOP 

'()&"*$+,- 

.!$/&  

'()&"*$+,- 

QSTUWXYZ[\]^\  !'2"( 3 

_`NabcGObdGefOaP 

2$!'13"!%,3)# 

g�2 4.1. E"&%-"%&,# 2;!1# 1!"#$%&'(6,0'0 -01/$!-2% 
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P($+:(2"+ 1!"#$%&'(6,.; /(9/&.712"3 I-&#<,. 1#D"+ /03,.6 8.-$ 
3.&05,.8"3# ( B0&(>,0 3./$#3$)D"+ 3(9 1 90 10 1$, "0,, 2"#$(. I-&#<,# 
1#7 14 1!"#$%&'(6,.; -015(,#"(3, )-( 3(9,02)"+ 90 ,#65($+:.; 
/(9/&.712"3 23("% ("#5$. 4.1). C0 ,#65($+:.; 1!"#$%&'(6,.; /(9/&.712"3 
I-&#<,. 3(9,02)"+ “=&.30&(?2"#$+”, “(1. A$$(>#”, “K*032"#$+”, 

K$>!32+-.6  =, “H#/0&(?2"#$+” "# “C,(/&02/!82"#$+”.  

4#5$.8) 4.1 

+67689: ;<=<>?@=AB?A>A C@?<7D=E:F9A; G:HG=AICB?8 *>=<J9A 

(uk.wikipedia.org/wiki) 

 (2"0, /(9/&.712"30 2006 &., 
*#6,)".;, 
02(5. 

2006 &. 
1$, '&,, 

2007 &. 
>#3%,, 

".2. " 

2007 &. 
2"#$+, 
".2. " 

2007 &. 
/&0-#", 
".2. " 

=&.3.6 J(' 54 217 14 399 7208 8103 7119 

 #&(%/0$+, (1. A$$(># 76 984 14 393 5429 6954 5467 

 #&(%/0$+, K*032"#$+ 24 160 12 523 5442 6327 5613 

K$>!32+- 20 407 6 180 3318 3948 3563 

C,(/&09*!&?.,2+- 18 968 5 754 3450 3781 3176 

 #-(<3-# 10 065 2 905 1844 1761   

F,#-(73! 8 280 3 545 2449 2788 2779 

C0,!8+- 2 896 544 1152 1113 750 

H#/0&(?2"#$+ 20 040 7 890 3654 4457 3728 

H#/0&(??), 
C,(/&02/!82"#$+ 

8 000 2 543 0 549 351 

C,(/&0/!"&032+-,  
(1. G!"&032+-0'0 

7 544 2 328 1574 1353 1267 

C0,!8+-, A2"($ 2 984 1 699 0 1026 973 

=&!1!,>%-, 
2"#$!$.3#&,.6 

  517 0 181   

C0,!8+-, 
1!"#$0/&0-#",.6 

904 315 0 0 151 

 

4.2. ×îðíà ìåòàëóðã³ÿ 
 

L0&,# 1!"#$%&'() – 09,# * /&03(9,.; 5#*03.; '#$%*!6 

'02/09#&2+-0'0 -01/$!-2% ,#:0< 9!&?#3..  !"#$01(2"-! 1#:.,05%9%-
3#,,) – 02,03,.6 2/0?.3#>  <<  /&09%-8(<. I-&#<,#  /02(9#7 VI  1(28! %  
23("( *# 3./$#3$),,)1 >#3%,% "# 2"#$(. M(">.*,),( "&%5. 3!$.-0'0 9(#1!"&# 
!-2/0&"%D"+ 90 &(*,.; -&#<, 23("%.  

C$) /09#$+:0'0 &0*3."-% ( 3902-0,#$!,,) >0&,0< 1!"#$%&'(< 
I-&#<,# 1#7 32( ,!05;(9,( %103.: 3!$.>!*,%, -01/#-",0 &0*1(B!,% 
2.&03.,,% 5#*% (*#$(*,( "# 1#&'#,8!3( &%9., -0-2(3,! 3%'($$), 30',!"&.3-(, 
@$D203( 3#/,)-. "0B0). G!&2/!-".3. /09#$+:0'0 &0*3."-% 35#>#D"+2) 3 
/!&:% >!&'% % 3902-0,#$!,,( 3.&05,.8"3#, 3/&03#9?!,,( 2%>#2,.; 
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!,!&'0- ( 1#"!&(#$0*5!&('#$+,.; "!;,0$0'(6, /(93.B!,,( )-02"( /&09%-8(< 
"0B0. 

M.&05,.8"3#, 3 )-.; /&!92"#3$!,0 32( '0$03,( $#,-. >0&,0< 
1!"#$%&'(< (3.&05,.8"30 >#3%,%, 2"#$( "# /&0-#"%), ,#*.3#D"+ 
-015(,#"#1. /03,0'0 8.-$%. 4!&."0&(#$+,0 30,. &0*1(B!,( 3 "&+0; 
1!"#$%&'(6,.; &#60,#;:  G&.9,(/&03’<, C0,5#2( "# G&.#*03’< ("#5$. 4.2).  

4#5$.8) 4.2 

'@?<7D=E:F9: =<F69A K6=96J C@?<7D=E:J *>=<J9A 
 

hijklmhinopqrjs knltuqrjs hijvwnopqrjs 

xyz{|}~����� 8DM67: 
���������������, 
�������������, 
����������������. 
��{}|z����� 8DM67: 
��������� (2 
���������). 
�|�~}|z����� 8DM67: 
������ J('  R(-0/0$+. 

x}y¡¢��}-'<>:J8BL>AF 8DM67: 
����£��,  #-(<3-#.  
P9<>:J8BL>AF 8DM67: 
F,#-(73!.  
&7K@8BL>6-&7C<M9AOL>AF 
~¤�}¥: K$>!32+-, O%'#,2+-, 
¦��§����. Q<=OAML>AF O@9?=  
 =<C<?6=BL>AF O@9?= 

¨���©��ª�:  
« -015(,#"., 3 ". >.  
¬K*032"#$+” (50 
£�§��) 

 

 !"#$%&!'()*+", -./012!3%,$", !0,'$ 3.&05$)7 /0$03.,% >#3%,% 
"# 2"#$( I-&#<,.. A* 32 3!$.-.; 1!"#$%&'(6,.; /(9/&.712"3 I-&#<,.  14 

&0*1(B!,0 3 G&.9,(/&03’<. X!6 1!"#$%&'(6,.6 &#60, *0&(7,"03#,.6 ,# 
3$#2,( 3!$.>!*,( *#/#2. 2.&03.,.: *#$(*,.; "# 1#&'#,8!3.; &%9. A* 
C0,5#2% 2D9. *#30*)"+ -0-2(3,! 3%'($$), * =&.1% – @$D203( 3#/,)-.. I 

G&.9,(/&03’< 2@0&1%3#$.2) "#-( 3!$.-( /&01.2$03( 3%*$. "# 8!,"&.: C,(/-

&0/!"&032+-.6 (C,(/&0/!"&032+-, R030102-032+-, C,(/&09*!&?.,2+-), 
H#/0&(*+-.6 (2 -015(,#". % H#/0&(??() "# =&.30&(*+-.6 (=&.3.6 J(' "# 
R(-0/0$+). 

4'$.5*+", -./012!3%,$", !0,'$ 9#7 "&!".,% /&09%-8(< >0&,0< 
1!"#$%&'(< I-&#<,.. M(, 05’79,%7 3!$.-( 3%*$. ( 8!,"&., )-( 3.,.-$. 

,#3-0$0 &0903.B -0-2(3,0'0 3%'($$) "# @$D203.; 3#/,)-(3. H#$(*,( "# 
1#&'#,8!3( &%9. 2D9. *#30*)"+ * G&.9,(/&03’). R# C0,5#2( 2@0&1%3#$.2) 
"#-( 3%*$. 1!"#$%&'(6,0< /&01.2$0302"(: C0,!8+-0- #-(<32+-.6, 

F,#-(732+-.6, K$>!32+-0-K$1#*,.8+-.6 (K$>!32+-, O%'#,2+-). =&(1 "0'0, 
% C0,!8+-01% &#60,( 3.9($)D"+ 6 0-&!1( 8!,"&. >0&,0< 1!"#$%&'(<: 
=&#1#"0&2+-, E"#;#,03 ( Y#&8.*+-. 

 !"06'()*+", !0,'$ 05’79,%7 /0"%?,( 1!"#$%&'(6,( /(9/&.712"3# 
 #&(%/0$). M(, 2@0&1%3#32) ,# /!&!".,( "&#,2/0&",.; :$);(3 
2/0$%>!,,), )-.1. 2D9. *#30*)"+ ,!05;(9,% 2.&03.,%. H#$(*,( "# 
1#&'#,8!3( &%9. ,#9;09)"+ * G&.9,(/&03’), -0-2(3,! 3%'($$) "# @$D203( 
3#/,)-. – * C0,5#2%, *#$(*,( &%9. * =!&>!,2+-0'0 &0903.B#. 

T2,03,.1 2/020501 3./$#3$),,) >#3%,% "# 2"#$( B! 902( 
$.:#D"+2) "&#9.8(6,.6 901!,,0-1#&"!,(32+-.6 2/02(5. M(, 1#7 (2"0",( 
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,!90$(-.: "&.3#$(2"+ 3./$#3$),,) >#3%,% "# 2"#$( 2"#,03."+ 6-12 '09, 
*,#>,( 3."&#". /#$.3# "# 309., ,!!-0$0'(>,(2"+. R# 2%>#2,01% !"#/( 2"#$+ 
3.&05$)7"+2) :$);01 &#@(,%3#,,) >#3%,% *# 2;!10D 3.&05,.8"3# &%9# – 

>#3%, – 2"#$+ (&.2. 4.2). G!&!&05-% >#3%,% ,# 2"#$+ /&0309)"+ % 
2"#$!/$#3.$+,.; #'&!'#"#; * 3.-0&.2"#,,)1 -.2,!30'0 9%""). A2,%7 
9!-($+-# 2/0205(3 0"&.1#,,) 2"#$(: -0,3!&"0&,.6, 1#&"!,(32+-.6 "# (,:(.  
  

4.2.1. Âèðîáíèöòâî ÷àâóíó 
 

M.&05,.8"30 >#3%,% – 2-$#9,.6 "!;,0$0'(>,.6 /&08!2, B0 -&(1, 

901!,,0'0 /&08!2% 0;0/$D7 /(9'0"03-% 3.;(9,.; 1#"!&(#$(3 9$) 
901!,,0'0 /$#3$!,,) ( /!&3.,,0'0 /!&!&05$!,,) 0"&.1#,.; /&09%-"(3 – 

>#3%,%, :$#-% "# 901!,,0'0 '#*% (&.2. 4.2). C0 901!,,0'0 /&08!2% 
,#$!?."+ "#-0? 3.&05,.8"30 -#1’),03%'($+,0'0 -0-2% – 02,03,0'0 
/#$.3# 9$) 901!,,0< /$#3-. >#3%,%. 

L#3%, – 8! 3.20-03%'$!8!3.6 ,!-03-.6 2/$#3 *#$(*# * 3%'$!8!1, 

1(2"."+ % 205( 2,14-6,3% E, # "#-0? 901(:-.  n – 90 3%, Si – 90 4,5%, S – 

90 0,12%, P – 90 2,5 3(920"-(3. L#3%, – ,#63#?$.3(:.6 /!&3.,,.6 /&09%-" 
1!"#$%&'(<, >#2"-# )-0'0 3 2%>#2,01% 1#:.,05%9%3#,,( 2"#,03."+ 75% 3(9 
*#'#$+,0< 1#2. *#'0"030-. L#3%,, 0"&.1#,.6 * 901!,,.; /!>!6, /09($)D"+ 
,# /!&!&05,.6, $.3#&,.6 "# @!&02/$#3 901!,,.6.  

 .!.!'7$", 80(2$ *#2"0203%D"+ 9$) /09#$+:0< /!&!&05-. ,# 2"#$+ 
,# 1!"#$%&'(6,.; *#309#; (1#&-. G1 "# G2), 9$) 3.&05,.8"3# 2"#$!30'0 
$."3# (GO1, GO2).  

9"(0!$", 80(2$ 3.-0&.2"03%D"+ 9$) >#3%,,0'0 $."3# – 1#&-. O1-O2 

(31(2" 2.$(8(D *1!,:%7"+2) 3(9 3,2-3,6% 90 1,2-1,6%) "# &#@(,03#,.6 

1#',(71 (OJ1–OJ7). 

:.!')&10( #'-.$$", 3.-0&.2"03%D"+ 9$) &0*-.2,!,,) "# $!'%3#,,) 
2"#$(. 

T9!&?#,,) >#3%,% 10?,# 0/.2#". *#'#$+,0D 2;!10D:  

&%#3'/'(+0 !2#" – 60(0$/0;.$$< &.8% – #'-.$$", &!'5.) – 80(2$. 

M.;(9,.1. 1#"!&(#$#1. 9$) 0"&.1#,,) >#3%,% 7 *#$(*0&%9,( 1#"!&(-
#$. (&%9#, #'$01!&#", 0-#"-.), @$D2. ( -0-2. Z;,D 2%1(:, 2-$#9!,% % 
3(9/03(9,.; /&0/0&8();, ,#*.3#D"+ #'-.$$'= >"?/'=. 

®¯°±²³´µ¶¶· >"?/" 2-$#9#7"+2) (* "#-.; /02$(903,.; $#,0-: 
/3�������� 3%'($$) &(*,.; 1#&0- 90 -&%/,02"( 1!,:! ,(? 5 11, 

�35
����� ( *1(:%3#,,) :.;"., # ,# 9!)-.; -0-20;(1(>,.; *#309#; << 
���*��
����� #50 "&#15%3#,,) % -0-203(6 /!>(, B0 *5($+:%7 ,#2./,% 1#2% 
!���� "# /0$(/:%7 )-(2"+ -0-2%. M.20-0!@!-".3,.1 *#;0901 7 
/�������� :.;". /!&!9 *#3#,"#?!,,)1 << % -0-203% /(>, B0 2-0&0>%7 
�����	2�) -0-2%3#,,) 90 6-8 '09 "# /(93.B%7 /&09%-".3,(2"+ /!>(. 
¸3*2
����� :.;". 3(95%3#7"+2) 3 -0-203(6 /!>( -#1!&,0'0 "./%.  
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g�2. 4.2. E/&0B!,# "!;,0$0'(>,# 2;!1# 3.&05,.8"3# >#3%,%  
"# 2"#$(: 

+) %+'*#*: 1 – +'+); 2 – 031'-.!0/; 3 –>"?/0; 4 – &'#0(0$$< >"?/" 2 #'-.$$2 &%8; 

5 – #'-.$$0 &%8; 6 – '8"@.$$< +'1'>$"+'('3' 3062; 7 – +")$.(", +'-&!.)'!;  

8 – &'(%/!'$03!%(08%; 9 – !'61"( 80(2$2; 10 – -%+).! 

)) 73+-!: 1 – !'61"(0$$< 80(2$2; 2 – +")$.(", +'$(.!/'! ( 6$";.$$< (-%)/2 

(231.5= ( 80(2$%); 3 –  !'61"(0$$< )/01%; 4 – +%(>; 5 – /!0$)&'!/2(0$$< )/01%;  

6 – 03!.30/ 7.6&.!.!($'3' 1"//< /0 ("3'/'(1.$$< &!'+0/2; 7 – &!'+0/ 

¹

º

6 »

¼

½
¾ ¿ÀÁÂÃ 

ÄÅÆÇÈ 
%)          4 

É

ÊËÅÌÍ 

Î

Ï

Ñ   

ÒÓÌÓÔÈÕÒÓÆÕÖ /!0 

                !)                 4 

 

 
     1          2 

×Ø

Ù

×
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 ! "#$!%&'()*+,* -!./0 -!%)-/'&0+) "!$#')!%, +!01/02$3 & .,(%20) 
4&54/./6 (> 10 "") ) 0')78!5$/6 (< 10 "") '&0, $! 4/+9#+$'!$&. :&54/.! 
'&0! +!01/0,$3 +! '&0+,* 0.)' 0/"#++/(/ 9#1&, 0# &5#'#0+;<$352 -!.024, 

=/'"&.!++; >$!7#%2 - ?/>!'/.," &4%!0!++2" ?/'9)* '&0,. @')78!5$& 

'&0& ) 4/+9#+$'!$ '!-/" - "!+(!+/./; '&0/; $! =%;5/" (.!?+24/") 

?/0!;$3 +! ?'/9#5 -('&04&.!++2, 0# ./+, 5?)4!;$352. A('&04/.!+,* 

?'/0&4$ (!(%/"#'!$ !7/ /4!$4,) ?)5%2 .)05).!++2 0')7+24& +!01/0,$3 0/ 

7&+4#'). 0/"#++,1 ?#8#*. B;0, $!4/C +!01/0,$3 4'&?+,* (> 25 "") 4/45, 
24,* /$',"&;$3 )- 4!"’2+/(/ .&()%%2 & 4/45).+,1 ?#8!1. :&54/.& '&0&, 

!(%/"#'!$, /4!$4,, 4/45, =%;5 $! -!")++,4, -!%)-+/6 '&0, ("#$!%#.,* 

7'&1$, "!'$#+).534,* >%!4, 8!.&++! 5$'&C4!) -!.!+$!C&;$3 & 0/"#++& 

?)8 -.#'1& (',5. 4.3).  

 

 

ÚÛÜ. 4.3. E#'#')- 0/"#++/6 ?#8) ")5$4)5$; 3000 "3
: 

1–  !"  #$!; 2 – $%&'(()* +)&(),; 3 – -./(.; 4 – 0% +#$),); 5 – /.0 %/; 6 – 1%23%; 

7 – -%0.2."); 8 – % %/%3 "+4 0%&%(3%5#((4 1)23) '  !$; 9 – ,.(&#6/; 10 – ,.+.1(),; 

11 – ,!+7$%83)*  .&!3/. /.&!"; 12 – 9'/:.&)*  /)83/!*; 13 – 1+%,.&)* +)&(), 

 

 

 

 

ÝÞßàáâã 
0&$$2 

äåæáâàç 0%2 
/1/%/0C#++2 
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F"/.+/ 0/"#++,* ?'/9#5, G/ ?#'#7)(!< . 0/"#++)* ?#8), "/C+! 
?/0)%,$, +! #$!?,: (/')++2 ?!%,.! – .&(%#9; (4/45&); '/-4%!0!++2 
4/"?/+#+$). >,1$,; +!.&(%#9;.!++2 -!%)-!; >%!4/&$./'#++2. 

H) #$!?, ?'/9#5& .)07&.!;$352 . ?#8) /0+/8!5+/ +! ')-+,1 ').+21. F 

?#8) 7#-?#'#'.+/ '&1!<$352 - (/', 0/+,-& ?/$)4 >,1$,, ! -+,-& 0/(/', – 

?/$)4 (!-)., 24) &$./';;$352 ?)0 8!5 (/')++2 ?!%,.!. B&$3 0/"#++/(/ 

?%!.%#++2 ?/%2(!< & .)0+/.%#++) -!%)-! - /45,0). & '&0), +!.&(%#9;.!++) 
-!%)-! $! /4,5+#++2 ?&5$/6 ?/'/0, $! -/%, ?!%,.!. :,5#+3 -! '!1&+/4 
0&$$2 .5$&?!< . '#!49); - .&(%#9#" 4/45&:  

C + O2 I CO2 + J H, 

èé – J H /-+!8!<, G/ '#!49)2 )0# - .,0)%#++2" $#?%!.  
@)/45,0 .&(%#9; -! $#"?#'!$&', 1000

/B ) +!2.+/5$) .&(%#9; 

'/-C!'#+/(/ 4/45& .)0+/.%;<$352 . "/+//45,0 .&(%#9;. 

CO2 + CI 2CO – J H, 

0# – J H /-+!8!<, G/ '#!49)2 )0# - ?/(%,+!++2" $#?%!.  
K)+ .)0+/.%;< /45,0, -!%)-!, ! 5!" ?', 93/"& -+/.& ?#'#$./';<$352 

& 0)/45,0 .&(%#9;. L!4," 8,+/", /4,5+#++2 .&(%#9; & 0/"#++/"& 

?'/9#5) -!7#-?#8&< +#/71)0+# 0%2 ?%!.%#++2 $#?%/, /4')" 93/(/ .&(%#9#" 

.)0+/.%;;$352 /45,0, $! +!.&(%#93/.&<$352 -!%)-/.  

M0'!-& ?)5%2 .)0+/.%#++2 -!%)-! ?/8,+!<$352 ?'/9#5 */(/ 

+!.&(%#9;.!++2 - &$./'#++2" 4!'7)0& -!%)-! (Fe3B). M4')" .&(%#9; . 
-!%)-) /0+/8!5+/ '/-8,+2;$352 .)0+/.%#+) Nn; Si; D, ! $!4/C S - 4/45&. F 

")'& '/-8,+#++2 0/")>/4 -+,C&<$352 $#"?#'!$&'! ?%!.%#++2 5?%!.&. 

O4G/ 0%2 8,5$/(/ -!%)-! ./+! 5$!+/.,$3 1539
/B, $/ 0%2 8!.&+&  

1100-1350
/B  -!%#C+/ .)0 4)%34/5$) 0/")>/4. A /45,0). ?/'/C+3/6 ?/'/0, 

$! -/%, 4/45& &$./';<$352 >%!4, 0/ 54%!0& 24/(/ .1/02$3: 4'#"+#-#", 

/45,0 4!%39);, (%,+/-#". 

@%2 .,'/7+,9$.! 8!.&+& & ?)8 /7’<"/" 2700 "3
 +#/71)0+/ .0&.!$, 

G/0/7/./ 8 "%+ "3
 ?/.)$'2 $! 0/0!$4/./ 500000 "3

 4,5+;. E/$)" $!4! 
4)%34)5$3 (!-). .,?&54!<$352 8#'#- 0,"!' . !$"/5=#'&. @%2 /1/%/0C#++2 
0/"#+ .,4/',5$/.&<$352 ./0! . 4)%34/5$) 20-25 "3

 +! /0+& $/++& 8!.&+&, 

$#"?#'!$&'! 24/6 ?)0.,G&<$352 & 5#'#0+3/"& +! 5-8
/B. K)0?'!93/.!+! 

./0! ?)5%2 /1/%/0C#++2 & ('!0,'+21 -+/. ?/0!<$352 . /1/%/0C&.!%3+& 

5,5$#"& ?#8). E!%,./ 0/"#++/6 ?#8) < +# %,># 0C#'#%/" #+#'()6, !%# * 

'#!(#+$/", 24,* -!7#-?#8&< .)0+/.%#++2 -!%)-! - '&0,. L/"& ?!%,./ 

?/.,++# .)0?/.)0!$, .,"/(!": .,5/4! $#?%/$./'+! -0!$+)5$3, "!%,* .")5$ 
-/%, $! ./%/(,, 8,5$/$! -! .")5$/" >4)0%,.,1 0/")>/4, .,5/4! "#1!+)8+! 
")9+)5$3, ?/',5$)5$3 0%2 -!7#-?#8#++2 )+$#+5,.+/5$) (/')++2, ! 0/ $/(/ C 

./+/ "!< 7&$, +#0#=)9,$+," $! +#0/'/(,". L!4," .,"/(!" .)0?/.)0!< 
4!"’2+/.&()%3+,* 4/45. P/(/ /$',"&;$3 )- 5?#9)!%3+/(/ 4/45).+/(/  

.&()%%2 -  .")5$/"  %#$4,1 '#8/.,+ 18-26%, 24) .,%&8!;$352 ?)0 8!5 
4/45&.!++2, ! $.#'0! "!5! 5?#4!<$352 ) &$./';< ?/',5$# ?!%,./ – 4/45, 
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24,* "!< $#?%/$& -(/'!++2 23-31 N@C/4( ) ")5$,$3 & 5/7) 0,5-1,8% 5)'4,, 

$! 6-16% -/%,.  ! /0+& $/++& 8!.&+& .,$'!8!<$352 0/ 550 4( 4/45&.  

@%2 .,(/$/.%#++2 8!.&+& .,4/',5$/.&;$3 $!4) '&0,: 

 ! "!(+)$+,* -!%)-+24 (/5+/.+! 54%!0/.! Fe3M4); 

 ! 8#'./+,* -!%)-+24 (Fe2M3);  

 ! 7&',* -!%)-+24 – ./0+) /4,5, -!%)-! 2Fe2 M3 
. 
3 2M; 

 ! >?!$/.,* -!%)-+24 – 4!'7/+!$ -!%)-! Fe BM3. 

:')" 9,1 '&0 .,4/',5$/.&;$3 4/"?%#45+) '&0,: 1'/")$, (")5$2$3 
4')" -!%)-! 0/ 37,5% Br), 1'/"/+)4#%#.) (1,5% Br $! 0,5% Ni), $,$!+/"!(-
+#$,$, (0,4% V! $! 0/ 13% TiM2). @%2 /?%!.%#++2 .!C4/?%!.4,1 ?/'/C+)1 

?/')0 $! -/%, ?!%,.! .,4/',5$/.&;$3 =%;5, – .!?+24 B! BM3, 0/%/")$ B! 
BM3 

.
 Mg BM3, 4.!'9, ?)G!+,4 $/G/. 

  

4.2.2. Âèðîáíèöòâî ñòàë³ 
 

A+!8#++2 5$!%), 24 "!$#')!%&, . +!'/0+/"& (/5?/0!'5$.) 0&C# 
.#%,4#. N!*C# +#"/C%,./ +!-.!$, +) /0+)<6 (!%&-) (/5?/0!'5$.!, 0# 7 +# 
.,4/',5$/.&.!%, 5$!%3. D).#+3 #4/+/")8+/(/ '/-.,$4& 4'!6+, +!5!"?#'#0 

-!%#C,$3 .)0 4)%34/5$) $! 24/5$) 5$!%), G/ .,?%!.%2<$352. B.)$/.# 
.,'/7+,9$./ 5$!%) -! /5$!++) 5$/ '/4). -'/5%/ . 365 '!-)..  

F 2004 '/9) & 5.)$) .,'/7%#+/ 1035,5 "%+ $/++ 5$!%). F 5.)$/./"& 

.,'/7+,9$.) 5$!%) 8!5$4! 4/+.#'$#'+/6 5$!+/.,$3 ?',7%,-+/ 59,5%, 

#%#4$'/5$!%) – 34,8, "!'$#+).534/6 – 2,5, )+>,1 .,0). ?%!./4 – 3,2%. D)8+# 
.,'/7+,9$./ 5$!%), G/ ?',?!0!< +! 0&>& +!5#%#++2, & 4'!6+!1 - 
'/-.,+#+/; ?'/",5%/.)5$; 5$!+/.,$3 400-600 4(. 

K F4'!6+) -!(!%3+! ?/$&C+)5$3 5$!%#?%!.,%3+/(/ .,'/7+,9$.! 
5$!+/.%2$3 ?',7%,-+/ 40 "%+ $/++ 5$!%) -! ')4. E',7%,-+/ 49,2% &5)<6 
5$!%) .,'/7%2<$352 . 4/+.#'$#'!1, 47,9 – & "!'$#+).534,1 ?#8!1 ) 2,8% – . 
#%#4$'/?#8!1. F 2004 '. . F4'!6+) 7&%/ .,?%!.%#+/ 38,73 "%+ $/++ 5$!%) 
(7%,-34/ 600 4( +! 0&>& +!5#%#++2). 

;3%+7 – 9# 5?%!. -!%)-! - .&(%#9#" $! )+>,", 1)")8+,", 

#%#"#+$!", (0/")>4!",), '/-8,+#+,", . -!%)-). @/")>4, .?%,.!;$3 +! 
.%!5$,./5$) 5$!%) 24 ?/-,$,.+/, $!4 ) +#(!$,.+/. L/"& 61 ?/0)%2;$3 +! 
4/',5+) $! >4)0%,.).  

êÜëìíëìî 0/")>4/; . 5$!%) < .&(%#93, .")5$ 24/(/ 5$!+/.,$3 .)0 

ïðïñ 0/ 2,14%. 

òóôõö÷ø ".:!1,) – 9# Mn (0,3-0,6%), Si (0,15-0,3%), Cr, Ni, Co, W.  

ùúøûüõýø ".:!1,) – S; P; N; O, 24) /7"#C&;$352 5/$,", ) 
þÛÜÿ$ëÛ�Û .)05/$4!.  

A��ëîî$Û .")5$ .&(%#9;, "/C+! /$',"!$, 5$!%) - ')-+,", 

�é"�ë�$ëÛ�Û .%!5$,./5$2",. Q%# =)-,8+) .%!5$,./5$) 5$!%) ?/%)?>&;$3 
èìè�í�ëëÿ� %#(&;8,1 #%#"#+$)., ?', 93/"& /$',"&;$3 /5/7%,.) =)-,4/-
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"���$ë� .%!5$,./5$), 24,1 .&(%#9#.) 5$!%) +# "!;$3. L!4) 5$!%) +!-,.!;$3 
ü+�óý�÷õ�õ.  

>� 2!:!$(): 8,+%".: 5$!%3 ?/0)%2;$3 +! +,-34/.&(%#9#.& (B "#+># 
ë�� 0,25%), 5#'#0+3/.&(%#9#.& (B – 0,25-0,6%), .,5/4/.&(%#9#.& (?/+!0 

ïð0� B) ) %#(/.!+&, . $/"& 8,5%) 1'/",5$&, "!'(!+9#.,5$& ("!+(!+/.&), 

"1ì�ìë��é	éí
. R#(/.!+& 5$!%3, & 5./; 8#'(&, ?/0)%2;$3 +! 
ëÛ���ì	éìí�ë
 (")5$,$3 0/ 2% /0+/(/ %#(&;8/(/ #%#"#+$! !7/ 0/ 3,5% 

��	��ì"), 5#'#0+3/%#(/.!+& (.")5$ /0+/(/ %#(&;8/(/ #%#"#+$! +# 
?é1éíÛ�
� 8%,  !7/ .")5$ 4)%34/1 +# ?#'#.,G&< 12%) ) .,5/4/%#(/.!+& 

(")5$,$3 G/+!*"#+># 8% /0+/(/ %#(&;8/(/ #%#"#+$!, !7/ 10% 4)%34/1). 

A�	é�ëì .)0 .")5$& >4)0%,.,1 0/")>/4 (5)'4, $! =/5=/'&) 5$!%3 
?ìè�	ÿîþ� +! -.,8!*+/6 24/5$) (.")5$ +# ?#'#.,G&< 0,07% S ) 0,09% D), 

ÿ��Üë
 (.")5$ 5)'4, ) =/5=/'& +# ?#'#.,G&< 0,045%) ) .,5/4/24)5+& ( .")5$ 
Ü�1�Û $! =/5=/'& +# ?#'#.,G&< 0,025% 4/C+/(/). 

>�  /)0(%$#((4: 5$!%3 ?/0)%2;$3 +!: 
 4/+5$'&49)*+& – .,4/',5$/.&;$3 0%2 .,(/$/.%#++2 "#$!%#.,1 

�ìëÜþ1
�4�� (0%2 5?/'&0C#++2 7&0,+4). ) "/5$)., .,'/7+,9$.! 
1��ëÛ" "!>,+). :/+5$'&49)*+! 5$!%3 "/C# 7&$, 24 ?'/5$! .&(%#9#.!, 
þ�� ) %#(/.!+!. R#(/.!+! 5$!%3 0/'/C8!, !%# "!< 4'!G) "#1!+)8+) 
í	�ÜþÛíìÜþ�;  

 )+5$'&"#+$!%3+& – .,4/',5$/.&;$3 0%2 .,(/$/.%#++2 
�ëÜþ1
�éëþ�í, .!%4). ?'/4!$+,1 5$!+)., 0#$!%#* 4/.!%3534/(/ ) 
�þ��?
í�	�ëìì &5$!$4&.!++2. S+5$'&"#+$!%3+! 5$!%3, -!-.,8!*, 

��ÜþÛþ� .#%,4& 4)%34)5$3 .&(%#9; ()+/0) 0/ 2%), ! . 0#24,1 "!'4!1 – 

	é
î$� #%#"#+$,: 1'/", ./%3='!", "/%)70#+ $! )+.; 

 $/?4/.& $! 4/$#%3+& – +,-34/.&(%#9#.& 5$!%3, 24& .,4/',5$/.&-

îþ� 0%2 .,(/$/.%#++2 ?!'/.,1 4/$%). ) $/?/4. K/+! ?/.,++! "!$, 

?éíë� ?%!5$,8+) .%!5$,./5$) . 1/%/0+/"& 5$!+), 0/7'# -.!';.!$,52, 
ëé 5$!')$,; 

 0%2 -!%)-+,8+/(/ $'!+5?/'$& – 0%2 .,(/$/.%#++2 '#*/4, /5#*, 

7�ëè���í -!%)-+,8+,1 4/%)5. H# 5#'#0+3/.&(%#9#.! 5$!%3, 0/ 24/6 
Üþ�í	ÿþ� .,5/4) .,"/(,, +!?',4%!0 +! .$/"& $! +! 5&9)%3+)5$3 
Üþ1
�þ
1Û "#$!%&; 

 ?)0>,?+,4/.& – 0%2 .,(/$/.%#++2 4&%34/.,1 ) '/%,4/.,1 

?�è�Û?ëÛ��í. @/ 9)<6 5$!%), G/ ")5$,$3 7%,-34/ 1% B ) 1,5% B(, 
Üþ�í	ÿþ� 0&C# .,5/4) .,"/(, -! .")5$/" +#"#$!%#.,1 .4'!?%#+3. 
:1�� 9,1 < 5$!%), ?',-+!8#++2 24,1 .,?%,.!< )- 61 +!-.,: '#5/'+/-

?1
�Ûëë�, #%#4$'/$#1+)8+), $'!+5=/'"!$/'+), 0,+!"+), +#'C!.);8), (!'-

��þë�, $'&7+) $/G/. 

SÜë
� 0#4)%34! ?',+9,?/.,1 $#1+/%/()8+,1 ?'/9#5). /$',"!++2 
Üþ�	�, /5+/.+,", - 24,1 <: 



 

 

181

 !"#$%&'()*+, (-.(&/ – .,?!%;.!++2 +!0%,>4& .&(%#9; . 8!.&+) 
.)07&.!<$352 -! '!1&+/4 +# %,># 4,5+; ?/.)$'2, ! * 4,5+; /45,0). -!%)-!, 
24) 0/0!;$352 & .,(%20) -!%)-+/6 '&0, $! )'C!./(/ -!%)-+/(/ 7'&1$&.  

N!'$#+).534! ?)8 (',5. 4.4) 54%!0!<$352 - ?%!.,%3+/6 .!++,, 

?#'#4',$/6 54%#?)++2" - ./(+#$',.4/6 9#(%, ) /5/7%,.,1 4!"#'-

'#(#+#'!$/'). 0%2 ?/?#'#0+3/(/ ?)0)(').& ?/.)$'2 $! (/';8/(/ (!-&. 

D#(#+#'!$/', -!?/.+#+) +!5!04/; - ./(+#$',.4/6 9#(%,. :/%, ?#'>) 
0.! '#(#+#'!$/', +!(').!;$352 ?)8+,", (!-!",, (/';8,* (!- ) ?/.)$'2 
.0&.!;$352 . ?)8 8#'#- '/-C!'#+) $'#$)* $! 8#$.#'$,* '#(#+#'!$/'. T#'#- 
0#24,* 8!5, 4/%, ?#'>) 0.! '#(#+#'!$/', +!(').!;$352, ?/$)4 (!-). 
5?'2"/.&;$3 & ?'/$,%#C+/"& +!?'2"4& ) $!4 0!%). 

E%!.,%3+) .!++, ?/$&C+,1 "!'$#+).534,1 ?#8#* "!;$3 0/.C,+& 0/ 

16 ", >,',+& 0/ 6 " ) .,5/$& ?/+!0 1 "#$'. N)5$4)5$3 $!4,1 .!++ 0/52(!< 
500 $/++ 5$!%). F ?%!.,%3+& .!++& -!.!+$!C&;$3 8!.&+, -!%)-+,* 7'&1$ ) 
-!%)-+& '&0&. 

ÚÛÜ. 4.4. N!'$#+).534! ?)8: 
� �  .&!3/4; 2 – -%0; 3 – /#-#(#/%3./); 4 – 83%+7; 5 –  /."',3) -./!((4 

 

@/ >,1$, 0/0!;$3 $!4/C .!?+24 . 24/5$) =%;5&. L#"?#'!$&'! ?#8) 
?)0$',"&<$352 -! 1600-1650°B ) .,G#. K,(/'2++2 .&(%#9; ) 0/")>/4 
8!.&+& & ?#'>,* ?#')/0 ?%!.%#++2 .)07&.!<$352 (/%/.+," 8,+/" -! 
'!1&+/4 +!0%,>4& 4,5+; . (/';8)* 5&")>) -! $,", C '#!49)2",, G/ ) . 
4/+.#'$/'), ! >!' >%!4& &$./',$352 – -! '!1&+/4 /45,0). -!%)-!. 

K+!5%)0/4 .-!<"/0)6 /5+/.+,1 ) 4,5%/$+,1 /45,0). &$./';;$352 
5,%)4!$, ) =/5=!$,, 24) ?#'#1/02$3 & >%!4. B)'4! $#C ?#'#1/0,$3 & >%!4 & 

.,(%20) 5&%3=)0& 4!%39);: 

MnO + SiO2 = MnSiO3;  3CaO + P2O5 = Ca3(PO4)2; FeS + CaO = FeO + CaS 

N!'$#+).534) ?#8), 24 ) 4/+.#'$/',, ?'!9;;$3 ?#')/0,8+/. E)5%2 
'/-%,.!++2 5$!%) ?)8 -+/.& -!.!+$!C&;$3 >,1$/; ) $!4 0!%). E'/9#5 
?#'#'/74, 8!.&+& . 5$!%3 & "!'$#+!1 .)07&.!<$352 .)0+/5+/ ?/.)%3+/ 

?'/$2(/" 6-7 (/0,+.  ! .)0")+& .)0 4/+.#'$/'! & "!'$#+!1 "/C+! %#(4/ 

'#(&%;.!$, 1)")8+,* 54%!0 5$!%), 0/0!;8, 0/ 8!.&+& -!%)-+,* 7'&1$ $! 

×

      2

3

�

Ï
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'&0& . $)* 8, )+>)* ?'/?/'9)6. E#'#0 -!4)+8#++2" ?%!.%#++2 +!(').!++2 
?#8) ?',?,+2;$3, -%,.!;$3 >%!4, ! ?/$)" 0/0!;$3 '/-4,5+;.!8). F 

"!'$#+).534,1 ?#8!1 "/C+! /0#'C&.!$, ) %#(/.!+& 5$!%3. @%2 93/(/ . 
4)+9) ?%!.%#++2 0/0!;$3 0/ 5$!%) .)0?/.)0+) "#$!%, !7/ 5?%!.,. 

������������ (-.(&/. B&$3 ,.(&#/3./(.-. 8 .8.?' ?/%2(!< & $/"&, 

�ì 8#'#- ')04,* 8!.&+, -!%,$,* & 4/+.#'$/', ?'/0&.!<$352 ?/.)$'2, 4,5#+3 
ÿ�ìì /4,5+;< .&(%#93 $! 0/")>4,. S5+&< 0.! .,0, 4/+.#'$/'+/(/ 

?1ì4éÜ
:  

�� :,5%,* – 7#5#"#').534,*.  

2� M5+/.+,* – $/"!5).534,* $! 4,5+#./-4/+.#'$/'+,*.  

@+ö+�+ôøýö!úõ#  /.A#8 /0#'C!++2 5$!%) -0)*5+;<$352 . 4/+.#'$/'!1, 

íë
þ1��ëî 4%!04& 24,1 -'/7%#+/ - 4,5%/6 ./(+#$',.4/6 9#(%, – 0,+!5&. 

B
þ� 93/(/ ?'/9#5& ?/%2(!< . $/"&, G/ 4,5#+3 ?/.)$'2, 24# .0&.!<$352 
$é1é� ')04,* 8!.&+, /4,5+;< */(/ 0/")>4, ) ?', '#!49)21 - )+$#+5,.+," 

?é1é7�ì� &$./';<$352 $!4! 4)%34)5$3 $#?%!, 24/6 9)%4/" 0/5,$3 0%2 
?é1éþíì1éëëÿ 8!.&+& +! 5$!%3 ?'/$2(/" 10-13 1.,%,+. D!-/" - $,", 

7éÜé�é1�íÜ��Û� 5?/5)7 "!< $!4) +#0/%)4,: 

- 7#5#"#').534! 5$!%3 ?/(!+/ ?)00!<$352 #%#4$'/-.!';.!++;;  

- 92 5$!%3 "!< ?)0.,G#+& 4',14)5$3; 
- 7#5#"#').534! 5$!%3 ?)00!<$352 5$!')++; .+!5%)0/4 .,0)%#++2 

ë�þ1Ûè�í -!%)-!. 
%ó��öøýö!úõ#  /.A#8 /$',"!++2 5$!%) 0!< "/C%,.)5$3 ?#'#?%!.%2$, 

$�í
ë - .,5/4," .")5$/" =/5=/'& (0/ 1,5-2,5%) ) +,-34," .")5$/" 

�1é�ë�î (.)0 0,2 0/ 0,9%).  ! .)0")+& .)0 7#5#"#').534/(/ $/"!5).534,* 

�ìëíé1þì1 .,4%!0#+/ +# 4,5%,", ! /5+/.+," ./(+#$',./" – 0/%/")$/". 

UìÜ&ì1 & $/"!5).534/"& ?'/9#5) .)0)('!< .,')>!%3+& '/%3 (!+!%/()8+& 

þ��, 24& .)0)('!< 4'#"+)* & 7#5#"#').534/"&), 7/ .)+ ?)0 8!5 .,(/'2++2 
íÛè�	ÿ� .#%,4& 4)%34)5$3 $#?%!, ?/$')7+& 0%2 ?)0.,G#++2 $#"?#'!$&', . 
�ìëíé1þì1�. F $/"!5).534/"& 4/+.#'$/') .,?%!.%2;$3 -0#7)%3>/(/ 

ëÛ���ìí
	é4éí
 5$!%3, 7/ .,(/'2++2 =/5=/'& ?/8,+!<$352 $)%34, ?)5%2 
?ìíëìì .,(/'2++2 .&(%#9;. 

A 1956 '. .,4/',5$/.&;$3 7)%3> ?'/('#5,.+,* 4,5+#./-

�ìëíé1þì1ëÛ� 5?/5)7 .,?%!.%2++2 5$!%). K)+ 0/-./%2< ?#'#?%!.%2$, 

�éþ�	ì71
"þ, 0!< "/C%,.)5$3 4/+$'/%;.!$, 24)5$3 5$!%), +# ?/$'#7&< 
èìè�þ�ìíìì ?!%,.! & .,(%20) ?','/0+/(/ (!-&. E'/9#5 .,?%!.%2++2 
þ1Ûí�� .53/(/ 50 1.,%,+.  

E)0 8!5 1)")8+,1 '#!49)* &$./';<$352 $!4! 4)%34)5$3 $#?%!, 24/6 
9)%4/" 0/5,$3 0%2 ?#'#$./'#++2 8!.&+& +! 5$!%3 ?'/$2(/" 10-13 1.,%,+. 

E'/9#5 .,?%!.%2++2 5$!%) & 4/+.#'$/') ?/0)%2;$3 +! $', ?#')/0,.     

C#/1)*  #/!." – 9# /4,5+#++2 /5+/.+/6 "!5, ')04/(/ -!%)-!, ! $!4/C 

4'#"+);, "!'(!+9; $! .&(%#9; 4,5+#" ?/.)$'2, G/ .0&.!<$352. Q4$,.+# 
/4,5+#++2 0/")>/4 5?/8!$4& ?',-./0,$3 0/ .,(/'2++2 4'#"+); ) 
"!'(!+9;. K+!5%)0/4 93/(/ ?'/9#5& ?/8,+!<$352 >%!4/&$./'#++2.  
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D/'-)*  #/!." 1!'!4$#',-&<$352 !4$,.+," /4,5+#++2" .&(%#9; -! 
'#!49)<;: Fe O + C = Fe + CO – Q. K&(%#93 .,(/'2< - .#%,4," .7,'!++2" 

$#?%! (Q). L/"& $#"?#'!$&'! . 4/+.#'$/') $'/1, -+,C&<$352. F$./'#+,* 

/4,5 .&(%#9; -(/'2< ) ?#'#$./';<$352 +! BM2. K,(/'2++2 .&(%#9; $',.!< 
7-8 1.,%,+. F 7)%3>/5$) .,?!04). 9," ?#')/0!" -!4)+8&<$352 ?%!.%#++2, 
4/%, .")5$ .&(%#9; . 5$!%) "!< 0/').+;.!$, 0,4-0,5 .)05/$4!. 

B/#3!*  #/!." .,4/',5$/.&;$3 & .,?!04!1, 4/%, $'#7! .,?%!.,$, 

5$!%3 - 0&C# "!%," .")5$/" .&(%#9;. F 93/"& .,?!04& .,(/'2++2 
.&(%#9; ?'/0/.C&;$3 G#  ?'/$2(/" 1-2 1.,%,+, !%# ?', 93/"& . '/-?%!.) 
-+/.& -’2.%2<$352 .#%,4! 4)%34)5$3 /45,0& -!%)-! (FeO). H2 0/")>4! < 
>4)0%,./;, $/"& 5$!%3 '/-4,5+;;$3 =#'/5,%)9)<", =#'/"!'(!+9#" !7/ 

!%;")+)<". E)5%2 -!4)+8#++2 ?%!.%#++2 5$!%3 .,?&54!;$3 & 4).>.  

:,5+#.,* 4/+.#'$/', "!5! 24/(/ '!-/" - =&$#'/.!++2" "/C# 
?#'#.,G&.!$, 1000 $/++, -+!1/0,$352 & -.!'+/"& 4/'?&5) (',5. 4.5), 

.,(/$/.%#+/"& )- (+&$,1 >$!"?/.!+,1 5$!%#.,1 %,5$). -!.$/.>4,  

50-120 "" - .)0?/.)0+,", '#7'!", C/'5$4/5$). :/'?&5 8#'#- 9!?=, 

5?,'!<$352 +! ?)0>,?+,4,, .5$!+/.%#+) +! 5$!+,+!1. :/+.#'$/' "/C# 
?/.#'$!$,52 +! 360°. 

 

 

 

 

 

 

 

 

 

 
  

 

 

ÚÛÜ. 4.4. :,5+#.,* 4/+.#'$#': 
� � ,./ '8; 2 – 9'3#/.&%((4; > – &('3/!1(4  ./.5()(%; 4 – . ./(! &'0+) (% 83%()(%2;  

5 � ,./ '8 &#"#(.-. 0'?$%83.-. ,.+#8%; 6 – A% 9%; 7 – . ./(# ,!+7A# 0 A% 9%:) ! 

8'8)*,.,' ,/! +#((4 & (7.:' ,./ '8'; 8 – 0%2)8()* ,.5'2; 9 – #+#,3/."&)-'() 

/.368/9;9 3) ' 0 /#"',3./%:); 10 – ,)8(#&% 9'/:% 

Néþ�	éíÛ� 4/'?&5 4/+.#'$/'! 5,"#$',8+,* .)0+/5+/ .#'$,4!%3+/6 
ìÜ� * =&$#'/.!+,* &5#'#0,+) ./(+#$',.4,", "!$#')!%!",. S+$#+5,.+)5$3 
?1ìè
í�ëëÿ 4,5+#" 5$!+/.,$3 2-6 "3

/($·1..), ?,$/"! .,$'!$! 4,5+; –  

ñï-ññ "3
/$, $',.!%)5$3 ?'/0&.!++2 – 10-25 1.,%,+. 

N�Üþ��Üþ� 5&8!5+,1 4/+.#'$/'). -! "!5/; ')04/6 5$!%) 5$!+/.,$3 .)0 

�ï 0/ 400 $/++. N)5$4)5$3 '/7/8/(/ ?'/5$/'& 4/+.#'$/'! .,7,'!;$3 
��èëì - ?'/#4$+/; ")5$4)5$; $! /5/7%,./5$2", $#1+/%/()6 – $,?/" 
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$�í
ë
, /1/%/0+,1 ) >%!4/&$./';.!%3+,1 "!$#')!%)., 4)%34)5$; >%!4&, 

�ì &$./';<$352. E,$/"! ")5$4)5$3 5&8!5+,1 4/+.#'$#')., $/7$/ /7’<" 

1ì7ì$ìì ?'/5$/'&, G/ +!%#C,$3 0/ 1 $ 5!04, (')04,* 8!.&+ + 7'&1$), 
���íÛ$��, 5$!+/.,$3 .)0 0,6 0/ 1,0 "3

/$. 
:/+.#'$#', -! 4/+5$'&49)<; 4/'?&5& "/C&$3 7&$, 5&9)%3+/-.!'-

+,", !7/ -) -+)"+/; >/%/"+/; 8!5$,+/;, !7/ -) -+)"+," 0+,G#". F 

>/%/"+)* 8!5$,+) '/-")G#+/ %3/$4& 0%2 .,?&54!++2 5$!%). R3/$4! "!< 
"#$!%#.# /7%,9;.!++2 ) -!4',.!<$352 ./(+#$',.4/; (%,+/;. :&$ +!1,%& 

4!+!%& /$./'& %3/$4, "/C# -")+;.!$,52 .)0 +&%2 0/ 45° * .,-+!8!<$352 
-'&8+)5$; (!'28,1 '#"/+$). /$./'& ) $'!<4$/')<; 5$'&"#+2 ?)0 8!5 -%,-

.!++2 5$!%), G/ ?/$'#7&< $/8+/(/ 9#+$'&.!++2 .)0+/5+/ 5$!%#'/-%,.+/(/ 

4/.>!. 
Né"�ë��� ?/./'/$& 4/+.#'$/'! -+!1/0,$352 ?)0 '/7/8," 

���è�ë$Û�ì� ) "!< 0.! !7/ 4)%34! #%#4$'/0.,(&+)..  
U&$#'/.!++2 4,5+#.,1 4/+.#'$/'). ?'!9;< & +!*.!C8,1 &"/.!1 

&+!5%)0/4 4/+$!4$&.!++2 -) >%!4/"#$!%#./; .!++/; ) .,5/4/$#"?#'!$&'-

+,", (!-!",. :')" $/(/, -!-+!< &0!'). $.#'0/6 >,1$, ?)0 8!5 -!.!%4, $! 
-+!4/-")++,1 "#1!+)8+,1 ) $#'")8+,1 +!.!+$!C#+3. 

:/+.#'$/'+) ?%!.4, +!"!(!;$352 ?'/./0,$, - ")+)"!%3+,", 

?'/5$/2", ")C ?'/0&.!++2", 0%2 -"#+>#++2 /5$,(!++2 =&$#'/.!++2, G/ 

5?',2< -"#+>#++; $#"?#'!$&', +!5$&?+/6 ?%!.4,.  ! ',5. 4.6 -/7'!C#+/ 

$#1+/%/()8+) /?#'!9)6 4/+.#'$/'+/6 ?%!.4,.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

D,5 4.6. L#1+/%/()8+) /?#'!9)6 4/+.#'$/'+/6 ?%!.4,: 
% – 0%&%(3%5#((4 ?/'23' ! &% (%; ? – 0%+)&%((4 /!",.-. $%&'('; & –  ."%&%((4 ,)8(E; 

- – 0%&%(3%5#((4  #/1.F  ./A!F 1+%,.'3&./E&%+7()2 :%3#/!%+!& (&% (%, ?.,8)3' %?. 

 +%&),.&.-. 1 %3'), % 3%,.5 0%+!0(.F /'") ! &% (4,'; " – &) '8,%((4 83%+! 0 

,.(&#/3./% ' 83%+#/.0+)&()* ,!&1; # – 0+)&%((4 1+%,' ' 1+%,.&' $%1' 
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12$*#"+3%$ -2!'2$%%4 – +!*7)%3> 5&8!5+,* 5?/5)7 /$',"!++2 
5$!%), 24,* "!< ?#'#.!(, ?/').+2+/ - .,'/7+,9$./" 5$!%) & 4/+.#'$/'!1 $! 
"!'$#+).534,1 ?#8!1. E'/5$/$! '#(&%;.!++2 $#?%/./(/ '#C,"& ) .,5/4) 
$#"?#'!$&'+) ?'/9#5, 0/-./%2;$3 .,4/',5$/.&.!$, >%!4, .,5/4/6 
%&C+/5$), G/ 5?'/G&< 7)%3> ?/.+# .,0)%#++2 >4)0%,.,1 0/")>/4. K 

#%#4$',8+,1 ?#8!1 .,?%!.%2;$3 .,5/4/24)5+) 4/+5$'&49)*+), 
)+5$'&"#+$!%3+), 4/'/-)*+/5$)*4), C!'/5$)*4) $! )+>) 5?#9)!%3+) 5$!%) $! 
5?%!.,. @%2 .,?%!.%2++2 5$!%) .,4/',5$/.&;$3 0&(/.) $! )+0&49)*+) 
#%#4$',8+) ?#8). N)5$4)5$3 +!*7)%3> >,'/4/ -!5$/5/.&.!+,1 0&(/.,1 

?#8#* 5$!+/.,$3 0,5-360 $/++. E#8) 5#'#0+3/6 $! .#%,4/6 ")5$4/5$) 
.,4/',5$/.&;$3 +! "#$!%&'()*+,1 -!./0!1 0%2 /$',"!++2 -%,$4)., ! ?#8) 
"!%/6 ")5$4/5$) – +! "!>,+/7&0).+,1 ?)0?',<"5$.!1 0%2 /$',"!++2 
5$!%3+,1 -%,./4. @C#'#%/" $#?%! < #%#4$',8+! 0&(!, 24! -7&0C&<$352 ")C 

('!=)$/.,", #%#4$'/0!", * "#$!%#./; >,1$/;. B1#"& 7&0/., 0&(/./6 
#%#4$'/?#8) - $'3/"! #%#4$'/0!", -/7'!C#+/ +! ',5. 4.7.  

 

 

 

 

 

 

 

 

 

 

 

 

 

D,5. 4.7. B1#"! 0&(/./6 #%#4$'/?#8): 
1 – 3/%(89./:%3./; 2 – #+#,3/)$(! ,%?#+!; 3 – -!"/%&+!$()*  /)&!" "+4 (%2)+'  #$!; 

4, 5 – . ./% 8#,3./% ! 8#,3./ "+4 (%2)+'  #$!; 6 –  .")(%  #$!; 7 – &) '8,%((4 

:#3%+'; 8 – &#/2(4 $%83)(%  #$!; 9 – #+#,3/."); 10 – :#2%(!0:  "+4  !"(4334 3% 

. '8,%((4 #+#,3/."!& 

  

E#'.,++! /7"/$4! $'!+5=/'"!$/'! C,.,$352 -")++," 5$'&"/" 

+!?'&(/; 6–30 4K, 24,* +! .$/',++)* /7"/$9) ?#'#$./';<$352 & 5$'&" 

+,-34/6 +!?'&(, .)0 90 0/ 280 K. E/$&C+)5$3 $'!+5=/'"!$/'! 5$!+/.,$3 
0/ 40 NKQ ) 7)%3>. V,1$! 54%!0!<$352 -) 5$!%3+/(/ %/"&, 8!.&+&, =%;5)., 
-!%)-+/6 '&0,, %#(&;8,1 0/")>/4 $! '/-4,5+;.!8).. E%!.%#++2 . 
#%#4$'/0&(/.,1 ?#8!1 .#0#$352 %&C+," $! 4,5%," ?'/9#5!",. F 7)%3>/5$) 
.,?!04). .,4/',5$/.&;$3 %&C+,* ?'/9#5.  

E�è 8!5 .,?%!.%2++2 #%#4$'/5$!%) . %&C+,1 ?#8!1 .,4/',5$/.&;$3 
1��ëìíÛèÛ ?'/9#5& - ?/.+," $! 8!5$4/.," /4,5+#++2" !7/ 7#- /4,5+#++2 
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èì���ì�. E%!.%#++2 - ?/.+," /4,5+#++2" .,4/',5$/.&;$3, 4/%, >,1$/.) 
��þé1��	Û ")5$2$3 -7)%3>#+& 4)%34)5$3 =/5=/'& $! )+>,1 0/")>/4. @%2 61 

ì�ÛÜëéëëÿ ) ?',54/'#++2 ?'/9#5& & ?)8 0/0!;$3 -!%)-+& '&0& $! .!?+/. 

ê�ÜÛèÛ -!%)-! /4,5+;;$3 0/")>4, (Si, Nn,  D, B) ?', 93/"& &$./';<$352 
��	��ÛÜþÛ� >%!4, 24 ) ?)0 8!5 %&C+/(/ "!'$#+).534/(/ 54'!?-?'/9#5&. 

UìÜ&ì1ÛÜþÛ� >%!4 54!8&;$3 0%2 -!?/7)(!++2 .)0+/.%#++; =/5=/'& . 
�éþ�	. H#* ?#')/0 ?%!.%#++2, ?)08!5  24/(/ .)07&.!<$352 /4,5+#++2 
èì���ì�, +!-,.!;$3 /4,5+;.!%3+,". @/ */(/ -!.#'>#++2 4)%34)5$3 
èì���ì� ) '/-8,+#+,1 (!-). (./0+; $! !-/$&) -"#+>&<$352, ! .")5$ 
&ìÜ&ì1
 & "#$!%) 5$!< ")+)"!%3+,".   

A�ÜþìÜ
í�ëëÿ 4,5+; 0/-./%2< -+!8+/ )+$#+5,=)4&.!$, ?'/9#5, 
?1ÛÜ�ì1ÛþÛ /4,5+#++2 .&(%#9; $! )+>,1 0/")>/4. K0&.!++2 4,5+; & 

í�ëë
 54/'/8&< 8!5 '/-?%!.%#++2 >,1$, * +!(').& "#$!%&, G/ 54/'/8&< 
þ1Ûí�	�Üþ� /4,5+;.!%3+/(/ ?#')/0&. F '!-) -!5$/5&.!++2 4,5+; 

þ1Ûí�	�Üþ� ?%!.%#++2 -"#+>&<$352 +! 30-35%, ! .,$'!$, #%#4$'/#+#'()6 +! 
2ï-2ñ� -! /0+/8!5+/(/ ?/4'!G!++2 24/5$) 5$!%).  

E#'#'/7+! "#$!%&'()2 -!*"!<$352 .,?%!.%2++2" .$/',++,1 "#$!%). 
- "#$!%/7'&1$& – 66 9#+$', -/')<+$/.!+/ +! "!>,+/7&0&.!++2, /5+/.+/(/ 

5?/C,.!8! "#$!%&. L!4! "#$!%&'()2 ?'#05$!.%#+! & .#%,4,1 9#+$'!1 

"!>,+/7&0&.!++2: :,<.), R3./.), A!?/')CC), W!'4/.), @+)?'/?#$'/.534&, 

R&(!+534& $/G/.  
 

4.3. Êîëüîðîâà ìåòàëóðã³ÿ  
 
K #?/1& +!&4/./-$#1+)8+/6 '#./%;9)6 4/%3/'/.! "#$!%&'()2 & 

-.’2-4& - 7&'1%,.," '/-.,$4/" +!&4/")5$4,1 (!%&-#* "!>,+/7&0&.!++2 
+!7&%! .#%,4/(/ -+!8#++2. T#'#- 7)0+)5$3 5,'/.,++/6 7!-, +! F4'!6+) 66 
'/-.,$/4 /7"#C#+,*, $/"& ./+! ?'#05$!.%#+! %,># /4'#",", (!%&-2",. 

T.#'$3 $/.!'+/6 ?'/0&49)6 0!< .$/',++! ?#'#'/74! 4/%3/'/.,1 "#$!%)., 
$/7$/ -! '!1&+/4 "#$!%/7'&1$&. 

:/%3/'/.& "#$!%&'(); . F4'!6+) ?'#05$!.%#+/ $!4,", (!%&-2",: 

!%;")+)<./;, '$&$+/;, +)4#%#./;, $,$!+/./-"!(+)<./;, 5.,+9#./-

9,+4/./;, ")0+/;, #%#4$'/0+/;.  

F"/.+/ 4/%3/'/.) "#$!%, ?/0)%2;$3 +! .!C4) $! %#(4). @/ .!C4,1 

"#$!%). +!%#C!$3 '$&$3, +)4#%3, 5.,+#93, 9,+4, ")03.  
R#(4,", "#$!%!", ..!C!;$3 !%;")+)*, $,$!+, "!(+)*. X1 

.,'/7+,9$./ ?/$'#7&< 7!(!$/ #%#4$'/#+#'()6, $/"& 9#+$', .,?%!.%#++2 
"#$!%). -/')<+$/.!+/ +! ?/$&C+) 0C#'#%! #%#4$'/#+#'()6. 

E'/.)0+/; (!%&--; 4/%3/'/./6 "#$!%&'()6 F4'!6+, < %+E:!(!6&% 

 /.:)8+.&!837. K/+! 0!< 7%,-34/ 20% .)0 -!(!%3+/(/ .,'/7+,9$.! 
4/%3/'/.,1 "#$!%)., +#-.!C!;8, +! 7)0+)5$3 .%!5+,1 '#5&'5).. 
B?/C,.!8!", 4/%3/'/.,1 "#$!%). < +!*5&8!5+)>) (!%&-): 
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'!0)/#%#4$'/+)4!, /78,5%;.!%3+! $#1+)4!, '!4#$/7&0&.!++2, 
%)$!4/7&0&.!++2, 20#'+! #+#'(#$,4! $! )+. A!(!%3+# 5?/C,.!++2 
4/%3/'/.,1 "#$!%). & +!> 8!5 5$!+/.,$3 30-40 "%+ $/++ +! ')4.  

M5+/.+/; 5,'/.,+/; 0%2 /0#'C!++2 4/%3/'/.,1 "#$!%). < '&0,. 

:')" '&0+,1 0C#'#% 0%2 .,'/7+,9$.! 7!(!$3/1 4/%3/'/.,1 "#$!%). 
.,4/',5$/.&;$3 .$/',++& 5,'/.,+&: .)01/0, "#$!%//7'/74, & 

?'/",5%/./5$), 0#$!%), G/ .)05%&C,%, 5.)* $#'")+, ?/7&$/.) .)01/0, $/G/. 

F ?#'5?#4$,.) .$/',++! 5,'/.,+! ?/.,++! 5$!$, /5+/.+," 0C#'#%/" 

/0#'C!++2 0#24,1 4/%3/'/.,1 "#$!%)..  
:')" '&0 ) .$/',++/6 5,'/.,+, & 4/%3/'/.)* "#$!%&'()6 >,'/4/ 

-!5$/5/.&;$352 )+>) 4/',5+) 4/?!%,+,, +!*.!C%,.)>,", - 24,1 < ?!%,./ 

$! =%;5,.  

@%2 .,'/7+,9$.! 4/%3/'/.,1 "#$!%). -!5$/5/.&;$3: (!-/?/0)7+# 
(?','/0+,* (!-), $.#'0# (.&()%%2, 4/45) ) ')04# (0,-#%3+# ?!%,./, "!-&$) 
?!%,.!. K /5$!++) '/4, ?)0 8!5 ?#'#'/74, 0#24,1 5&%3=)0+,1 '&0 ?/8!%, 

>,'/4/ .,4/',5$/.&.!$, $#?%/$& -(/'2++2 5!",1 5&%3=)0).. L#?%/$, ?)0 

8!5 /4,5+;.!++2 5&%3=)0). & 7!(!$3/1 .,?!04!1 9)%4/" 0/5$!$+3/ 0%2 
5!"/5$)*+/(/ ?#'#7)(& "#$!%&'()*+,1 ?'/9#5).. H# 0/-./%2< -!/G!0,$, 

.#%,4& 4)%34)5$3 .&(%#9#./(/ ?!%,.! !7/ #%#4$'/#+#'()6. U%;5, ../02$3 & 

?'/9#5 ?%!.%#++2 0%2 4/',(&.!++2 54%!0& $! =)-,8+,1 .%!5$,./5$#* 

"#$!%&'()*+,1 >%!4).. O4 =%;5, +!*8!5$)># .,4/',5$/.&;$3 4.!'9,$, ) 
.!?+24, ! $!4/C )+/0) -!%)-+& '&0&, 5/0&, =$/',0,. 

M0#'C!++2 4/%3/'/.,1 "#$!%). - '&0 " +#?'/5$# -!.0!++2, 24# 
&54%!0+;<$352 $,", G/, 24 ?'!.,%/, ?#'#'/7%2;$3 7)0+& $! 54%!0+& 

?/%)"#$!%)8+& '&0&. E)0 8!5 66 ?#'#'/74, +#/71)0+/ /0+/8!5+/ - 
/0#'C!++2" /5+/.+/(/ "#$!%& -!7#-?#8,$, .)00)%#++2 .5)1 )+>,1 9)++,1 

4/"?/+#+$).. L/"& & 4/%3/'/.)* "#$!%&'()6 .,4/',5$/.&;$3 +# /0,+ 

"#$!%&'()*+,* ?'/9#5, ! +,-4& ?/5%)0/.+,1 ?'/9#5)., G/ -!7#-?#8&;$3 
?/5$&?/.,* ?/0)% ?#'#'/7%;.!+/6 5,'/.,+, (',5. 4.8).  

K /5+/.& 7&03-24/(/ "#$!%&'()*+/(/ ?'/9#5& ?/4%!0#+/ ?',+9,? 

?#'#.#0#++2 /7'/7%;.!%3+/6 5,'/.,+, . 5,5$#"&, G/ 54%!0!<$352 )- 0./1, 

$'3/1 ) 7)%3># =!-, G/ ?/.,++) .)0')-+2$,52 54%!0/" ) =)-,8+,", 

.%!5$,./5$2",.  !?',4%!0, ?#'.)5+/ ?#'#")>!+! $.#'0! '&0! 
'/-?%!.%2<$352 ) &$./';< ')04) ='!49)6 /5+/.+/(/ "#$!%& $! >%!4&. N#$!% 

) >%!4 '/-')-+2;$352 ")C 5/7/; $#"?#'!$&'/; ?%!.%#++2 $! (&5$,+/;. 

L/"& & ')04/"& 5$!+) ./+, .)05$/;;$352 ) 0)%2$352 +! 0.! >!', – 7)%3> 

%#(4,* >!' (+!?',4%!0 ')04,* >%!4) ?%!.!< +! 7)%3> G)%3+/"& >!') 
"#$!%&. M7,0.! >!', /4'#"/ -%,.!;$3 )- ?#8). 
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D,5. 4.8. B1#"! 5$!0)* .,'/7+,9$.! 4/%3/'/.,1 "#$!%). $! 61 5?%!.). 
  

L!4," 8,+/" .)07&.!<$352 .,?%!.%2++2 "#$!%& ) .)0/4'#"%#++2 .)0 

+3/(/ >%!4&. E)0 8!5 .,'/7+,9$.! 4/%3/'/.,1 "#$!%). /5+/.+) 
$#1+/%/()8+) ?'/9#5, ?/0)%2;$3 +! 0.) ('&?,:  

1. E)'/"#$!%&'()*+) (24) .)07&.!;$352 -! .,5/4,1 $#"?#'!$&'). 

2. Y)0'/"#$!%&'()*+) (.)07&.!;$352 & ./0+,1 5#'#0/.,G!1). 

M4'#"/; ('&?/; .,0)%2;$3 #%#4$'/"#$!%&'()*+) ?'/9#5,, . 24,1 

#%#4$'/#+#'()2 .,5$&?!< 24 '&>)*+! #+#'(#$,8+! 5,%! 0%2 61 ?#'#7)(&. 

 
4.3.1. Ìåòàëóðã³ÿ ì³ä³ 
  
N)03 – /0,+ )- +!*.!C%,.)>,1 4/%3/'/.,1 "#$!%). ($#"?#'!$&'! 

?%!.%#++2 5$!+/.,$3 1083,4°B, $#"?#'!$&'! 4,?)++2 – 2560°B, (&5$,+! – 

8,9 4(/0"). A! #%#4$'/?'/.)0+)5$; ./+! 0#G/ ?/5$&?!<$352 5')7%& ) < 
/5+/.+," "!$#')!%/" . #%#4$'/- $! '!0)/$#1+)9), 24) 5?/C,.!;$3 40-50% 

.5)<6 ")0).  
N)03 "!< 9)++) "#1!+)8+) .%!5$,./5$) – 4/.4)5$3 ) .,$2(&.!++2. 

N!*C# .5) (!%&-) "!>,+/7&0&.!++2 -!5$/5/.&;$3 ")0+) 5?%!., – %!$&+) * 

7'/+-,.  

@/.(0).  !*7)%3> ?/>,'#+) – /%/.’2+,5$) (4-33% Sn), 5.,+9#.) 
(7%,-34/ 30% DZ), !%;")+)<.) (5-11% Ql ) $! 5,%)9)<.) (4-5% Si). X1 

-!5$/5/.&;$3 0%2 .,(/$/.%#++2 ?)0>,?+,4)., $#?%//7")++,4). $! )+>,1 

.,'/7). & .,(%20) %,5$!, ?'&$4). ) $'&7 0%2 1)")8+/6, ?!?#'/./6 ) 1!'8/./6 
?'/",5%/./5$).  

G%3'(7 – 5?%!. ")0) - 9,+4/" (0/ 50% Zn), G/ ")5$,$3 +#.#%,4) 
0/7!.4, )+>,1 #%#"#+$). (QS, S), Ni, Nn). X6 ?#'#.!C+/ -!5$/5/.&;$3 & 

1)")8+)* ?'/",5%/./5$). 

<=CD=F=GH '()&"*$+,- 

IJKLMO %1$!2314)%& 

A7��$éëëÿ '&0 

M0#'C!++2 8/'+/./(/ "#$!%& 

D!=)+&.!++2 $! /0#'C!++2 5?%!.). 
E'/4!$ 
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B?	�íÛ ")0) - 1'/"/" $! ?/'/>4/.,* 5?%!. - ./%3='!"/" 

íÛ�ì1ÛÜþìí
îþ� 0%2 .,(/$/.%#++2 #%#4$'/0). $! #%#4$',8+,1 4/+$!4$)., ! 
Ü?	�íÛ - =/5=/'/" (6-8%) – 0%2 .,(/$/.%#++2 ?',?/6.. O4 %#(&;8,* 

�ì�?ìëéëþ ")03 < /7/.’2-4/./; 54%!0/./; 7!(!$3/1 !%;")+)<.,1 $! )+>,1 

Ü?	�í�í. 

:ì�?ìëéëþ��Û 0%2 /$',"!++2 ")0) < '&0, $! ?'/0&4$, 61 -7!(!8#++2 
P 4/+9#+$'!$, $! .$/',++! 5,'/.,+!, 0/ $/(/ C +! 8!5$4& /5$!++3/6 ?',-

?�è�� 7%,-34/ 40% -!(!%3+/6 4)%34/5$) .,'/7%#+/6 ")0). 
Q� .,'/7+,9$.) .,4/',5$/.&;$3 '&0,, G/ ")5$2$3 0,8-1,5% Bu ) 

7�	��é, 1/8! ?'/",5%/.,", ..!C!;$3 '&0,, 24) "!;$3 &C# 0,6-0,8% Bu. 

N�è� )- '&0, /$',"&;$3 0./"! 5?/5/7!", – ()0'/- $! ?)'/"#$!%&'()*+," 

(Rï� &53/(/ .,'/7+,9$.!). 
[�	���Üþ� ")0+,1 '&0 -7!(!8&;$3 "#$/0/" =%/$!9)6 (?'/9#5 

\1
ëþ
�þ�Üÿ +! ')-+/"& -"/8&.!++) ./0/; "#$!%/.")5+,1 8!5$/8/4 ?&5$/6 
?ì1ìèÛ), .+!5%)0/4 8/(/ /$',"&;$3 4/+9#+$'!$, G/ ")5$,$3 8-35% Bu,  

Tï-ñï� Vð Wï-Wñ� X# $! ?&5$& ?/'/0&. F ?'/9#5) -7!(!8#++2 4/"?%#45+,1 

1
è )- +,1 "/C+! .,%&8!$, )+>) 9)++) #%#"#+$,. @%2 93/(/ -!5$/5/.&;$3 
Üé	é�þÛíë
 =%/$!9);, 24! 0!< -"/(& ?/5%)0/.+/ .,%&8!$, "#$!%/.")5+) 
$�Üþì$�Û ')-+,1 "#$!%). (0%2 93/(/ 0/7,'!;$3 .)0?/.)0+) =%/$!9)*+) 
1é�éëþÛ). 

D&0+) 4/+9#+$'!$,, 0/5,$3 -7!(!8#+) ")00; (25-35% Bu), ?%!.%2$3 
+! >$#*+ 7#- ?/?#'#0+3/(/ .,?!%;.!++2, G/ -+!8+/ -+,C&< .$'!$, ")0). 
M5+/.+,* +#0/%)4 $!4/6 $#1+/%/()6 – .)05&$+)5$3 &$,%)-!9)6 5)'8,5$/(/ 

!+()0',0& SM2, 24,* -!7'&0+;< !$"/5=#'&. K,?!%;.!++2 7)0+,1 

4/+9#+$'!$). (8-25% Bu) ?'/./02$3 - "#$/; -+,C#++2 & +,1 .")5$& 5)'4, 

.+!5%)0/4 66 /4,5+#++2, ! $!4/C 0%2 8!5$4/./(/ ?#'#$./'#++2 5&%3=)0). 
")0) $! -!%)-! +! /45,0,.  

@%2 ?'2"/(/ /$',"!++2 8/'+/./6 ")0) 0/9)%3+/ -!5$/5/.&.!$, 

?'/9#5 “N)9&7)5)” (O?/+)2). K)+ .)07&.!<$352 & $'3/1 ')-+,1 !('#(!$!1 

(',5. 4.9). 

 

 

 

 

 

 

 

 

D,5 4.9. E)8 =)'", “N)9&7)5)”: 
1–  +%&)+7(%  !$; 2 – 9'/:); 3 –  %+7(),; 4 – #+#,3/. !$; 5 –  !$ "+4 ,.(&#/3'&%((4 
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B&%3=)0+,* 4/+9#+$'!$ '!-/" )- =%;5!", $! ?/.)$'2, -7!(!8#+# 
4,5+#", ?/0!;$3 & ?)8 4')-3 .#'$,4!%3+) =&'",. L&$ .)07&.!<$352 
?%!.%#++2 ) ?'/0&.!++2 '/-?%!.&. V$#*+ ) >%!4 - ?%!.,%3+/6 ?#8) 
?#'#$)4!;$3 . #%#4$'/?)8, 0# .)07&.!<$352 61 '/->!'/.&.!++2 $! -7)0+#++2 
>%!4& 0/ 0,4-0,5% Bu. T#'#- 5,=/+ >$#*+ 7#-?#'#'.+/ ?#'#$)4!< & ?)8 0%2 
4/+.#'$&.!++2. E)5%2 ?'/0&.!++2 >$#*+& ?/.)$'2" /$',"&;$3 8/'+/.& 

")03, 24& +!0!%) ?/0!;$3 & ")45#' ) +! ./(+2+# '!=)+&.!++2. 
:/+.#'$/'+,* >%!4, G/ ")5$,$3 13-18% Bu, ?/.#'$!;$3 & ?%!.,%3+& ?)8. 

 

YZ]Z^Z _`abcdefgh bcijgkgi

l -!(!%3+/"& .,'/7+,9$.) "#$!%& & 5.)$) !%;")+)* ?/5)0!< 0'&(# 
��Ü4é ?)5%2 -!%)-! ) ?#'># 5#'#0 4/%3/'/.,1 "#$!%).. K)+ "!< .,5/4& 

é	é�þ1ì- ) $#?%/?'/.)0+)5$3, ?/5$&?!;8,53 %,># 5')7%& * ")0), */(/ 

��ÜþìÜìí
îþ� 24 ?'/.)0+,4/.,* "!$#')!% $! 0%2 .,(/$/.%#++2 0#$!%#* 

þé?	ìþé"ë�$ëÛ" ?',5$'/6.. L#"?#'!$&'! ?%!.%#++2 !%;")+); 5$!+/.,$3 
00ïmB, $#"?#'!$&'! 4,?)++2 – 2520°B, G)%3+)5$3 – 2700 4(/"3

 & $.#'0/"& 

Üþ�ë�.  

A�	é�ëì .)0 5$&?#+2 8,5$/$, !%;")+); 7!(!$/ */(/ =)-,8+,1 

í	�ÜþÛíìÜþé� -")+;<$352, /54)%34, -'/5$!++2 66 ?)0.,G&< $#"?#'!$&'& 

?	�í	éëëÿ $! #%#4$'/?'/.)0+)5$3 ) -+,C&< (&5$,+&. M0+!4 0#24) 
"�1��þé1ÛÜþÛ�Û !%;")+); "/C+! -+!8+/ ?/%)?>,$, %#(&;8,", 

èì7�í���Û "!(+);, 5,%)9);, ")0), 9,+4&, "!+(!+&, 24) ?)0.,G&;$3 
�é"�ë�$ë� * %,.!'+) */(/ .%!5$,./5$) $! 4/'/-)*+& 5$)*4)5$3. 

n��	Ûí
 '/%3 !%;")+)* .)0)('!< & .,'/7+,9$.) 5$!%), 0# */(/ 

��ÜþìÜìí
îþ� +# %,># 24 '/-4,5+;.!8, ! * 24 %#(&;8& 0/7!.4& (/5/7%,./ 

è	ÿ C!'/$',.4,1 5$!%#*), ! $!4/C 0%2 $#'")$+/(/ -.!';.!++2 $! . 
?1ì4éÜ�" 0/7&.!++2 0#24,1 4/%3/'/.,1 "#$!%). 5?/5/7/" !%;"/$#'")6. 

o	î��ë��í� 5?%!., ?/0)%2;$3 +! 0#=/'").+) (?)00!;$352 1/%/0+)* 

þ� (!'28)* "#1!+)8+)* /7'/79) – ?'/4!$&.!++;, 4&.!++; $/G/) $! %,.!'+). 
Bé1éè 5?%!.)., G/ 0#=/'"&;$352, +!5!"?#'#0 5%)0 .)0-+!8,$, 

èî1�	î��ëÛ (3,4-4% B,, 0,5 Nn, 0,5% Ng), 5$./'#++2 24,1 5?',2%/ 

7
1"	Ûíì�
 '/-.,$4& !.)!9)*+/6 $#1+)4,. A! 5./6", "#1!+)8+,", 

í	�ÜþÛíìÜþÿ�Û 0;'!%;")+, +!7%,C!;$352 0/ 0#24,1 5/'$). 5$!%). 
Bé1éè %,.!'+,1 5?%!.). +!*7)%3># ?/>,'#+) 8)+':!() – 5?%!., - 

íé	Û�Û� .")5$/" 5,%)9); $! 0/7!.4!", %#(&;8,1 #%#"#+$).. B,%&")+, 

��îþ� .,5/4) %,.!'+) .%!5$,./5$), G/ 0!< -"/(& /$',"&.!$, =!5/++# 
	Ûþíì 7&03-24/6 4/+=)(&'!9)6. 

B
$�Üë� $#1+/%/()2 /$',"!++2 "#$!%#./(/ !%;")+); 0/5,$3 54%!0+! 
� "!< 8/$,', /4'#",1 +!?'2", .,'/7+,9$.!: (%,+/-#"&; 4')/%)$& ) 
&þì1ÛÜþÛ" 5/%#*; .&()%3+,1 .,'/7).; #%#4$'/%)$,8+/(/ !%;")+);. T!5$,+& 

é	é�þ1ì	�þÛ$ëìì !%;")+); '!=)+&;$3.  !.#0#+! 51#"! .,'/7+,9$.! 
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$ÛÜþìì !%;")+); < $,?/./; "!*C# 0%2 .5)<6 5.)$/./6 !%;")+)<./6 
?1ì�ÛÜ	ìíìÜþ�.  

pìèì "#$!%&'()6, $/ .,'/7+,9$./ 54%!0!<$352 - 0./1 /5+/.+,1 

?1ì4éÜ�í – /$',"!++2 (%,+/-#"& (QS2M2) - 7/45,$). $! #%#4$'/%)- 
	Ûëì�é�
, '/-8,+#+/(/ . 4')/%)$) (N!3QlF6).  

o	î��ë�� /$',"&;$3 #%#4$'/%)-/" (%,+/-#"&, '/-8,+#+/(/ . 
1ì�?	�í	éëì�
 #%#4$'/%)$), (/%/.+," 4/"?/+#+$/" 24/(/ < 4')/%)$. @%2 
�ëÛ�éëëÿ $#"?#'!$&', ?%!.%#++2 #%#4$'/%)$&, -7)%3>#++2 */(/ 

é	é�þ1ì?1ìí�èëìÜþ�, ?/%)?>#++2 -"/8&.!+/5$) #%#4$'/%)$/" !+/0! $! 
ë�è�ëëÿ */"& )+>,1 ?/$')7+,1 .%!5$,./5$#* . #%#4$'/%)$ 0/0!;$3 ')-+) 
èì7�í�Û, 4)%34)5$3 24,1 +# "!< ?#'#.,G&.!$, 6-10 .)05/$4).. H# 
ì7�é�éëëÿ /7&"/.%;<$352 $,", G/ 0/7!.4, -+,C&;$3 '/-8,++)5$3 Q12M3 

í ?'/",5%/./"& #%#4$'/%)$). O4 0/7!.4& +!*8!5$)># .,4/',5$/.&;$3 
B�F2, L)F, NgF2 $! NaB1. 

q	é�þ1ì	�þÛ$ëÛ� .,0/7&$/4 !%;")+); – 54%!0+,* $#1+/%/()8+,* 

?1ì4éÜ, ?/.’2-!+,* - .#%,8#-+,", .,$'!$!", #%#4$'/#+#'()6, G/ 

í�è7
í��þ�Üÿ -! .,5/4/6 $#"?#'!$&',. F5# 9#, ?','/0+/, .?%,.!< +! 
í�1þ�Üþ� !%;")+);, $/"& 7!(!$/ ?)0?',<"5$. - .,'/7+,9$.! !%;")+); 

1ì�þ��ìí�ëì 7#-?/5#'#0+3/ 7)%2 ()0'/#%#4$'/5$!+9)*, 0C#'#% 0#>#./6 
é	é�þ1Û$ëìr #+#'()6.  

 ! ',5 4.10 -/7'!C#+/ =&+49)/+!%3+& 51#"& #%#4$'/%)-+/6 .!++, 

0%2 .,(/$/.%#++2 !%;")+);. 

n
�	�ë� 5$'&"/?'/.)0+! ?/0,+! ?'!9;< 24 4!$/0, ! -!+&'#+) . 
1ì�?	�í #%#4$'/0, 24 !+/0. F ?%!+) #%#4$'/%)-+! .!++! "!< ?'2"/4&$+& 

&ì1�
. :/C&1 '/7%2$3 -) 5$!%#.,1 %,5$)., 24) =&$#'&;$3 >!'/" >!"/$&, ! 
Ü��
 .!++& .,4%!0!;$3 .&(%#9#.,", ?%,$!", ) 7%/4!",. ^%#4$'/%)$ ?)0 

$�Ü ?'/1/0C#++2 5$'&"& ")C !+/0/" ) 4!$/0/" +!(').!<$352 0/ '/7/8/6 
þé�?é1�þ
1Û 930-950°B.  

D,5. 4.10. U&+49)/+!%3+! 51#"! #%#4$'/%)-+/6 .!++,  

0%2 .,(/$/.%#++2 !%;")+);: 
� � 1)() "+4  !"&#"#((4 83/':'; 2 – %(."); 3, 10 – 83/':. !"&.") ". #+#,3/."!&; 

s � -+)(.0#:; 5 – 1%/ 0%3&#/"!+.-. #+#,3/.+!3'; 6 – ,.5'2; 7 – 9'3#/.&%((4 !0 

t.,9)u;  8 – ?!$(! &'-!+7(! ?+.,); 9 – &'-+#A#&! ,%3."(! ?+.,) 
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l ?'/9#5) #%#4$'/%)-& . '/-?%!.) .)07&.!<$352 0,5/9)!9)2 "/%#4&% 

�1�ì	�þ
 $! (%,+/-#"&: ! +! 4!$/0) '/-'20C!;$352 %,># 4!$)/+, QS3+
: 

oS
3+

+3# IQS, 
Q�?1
� & .!++), -!-.,8!*, -+!1/0,$352 & "#C!1 4,1-4,5 K.  

vì7
þÛ� ?)0 8!5 #%#4$'/%)-& ?#'.,++,* !%;")+)* ")5$,$3 7!(!$/ 

èì���ì� ("#$!%#.,1 – -!%)-/, 5,%)9)*, ")03, 9,+4 $! )+>) "#$!%,, 

ëé�éþ�	éíÛ" – (%,+/-#", .&(%#93, 4!'7)0 !%;")+);, (!-). – ./0#+3, !-/$, 
ì�ÜÛè 4!'7/+& (II) $! )+.), 24) ?/()'>&;$3 */(/ "#1!+)8+), #%#4$',8+) * 

	Ûí�1ë� .%!5$,./5$) $! -+,C&;$3 4/'/-)*+& 5$)*4)5$3. 
v	ÿ -.)%3+#++2 .)0 "#1!+)8+,1 0/")>/4 ) '/-8,+#+,1 (!-). ?#'.,+-

ëÛ� !%;")+)* ?#'#0 '/-4,5+;.!++2" 1%/'&;$3. E'/9#5 ?'/./02$3 7#--
?ìÜé1éèë�ì & .!4&&"-4/.>!1, ?'/0&.!;8, '/-?%!.%#+,* !%;")+)* -! 
þé�?é1�þ
1Û 700-750°B (!-/?/0)7+," 1%/'/" &?'/0/.C 10-15 1.,%,+. 

w	ì1Ûè !%;")+); Q1B13, G/ &$./';<$352 ?', 93/"&, ?#'#7&.!< & 

��ì?ìè�7ëì�
 5$!+). K,0)%2;8,53 - "#$!%&, .)+ -!7#-?#8&< */(/ 

ì$Û�éëëÿ. H3/"& 5?',2< $!4/C .)05$/;.!++2 '/-?%!.& . 4/.>) !7/ 

é	é�þ1Û$ë�� ?#8) -! $#"?#'!$&', 690-750°B .?'/0/.C 35-40 1.,%,+. 

x��Û� 5?/5/7/" 0/7&.!;$3 !%;")+)* 8,5$/$/; 0/ 99,85 .)05/$4!. 
vìÜÛþ� 8,5$,* !%;")+)* 0/7&.!;$3 #%#4$'/%)$,8+," '!=)+&.!++2", 

èé #%#4$'/%)$/" < 7#-./0+) 1%/',0, $! =$/',0,. F '/-?%!.%#+/"& 

é	é�þ1ì	�þ� .)07&.!<$352 !+/0+# '/-8,+#++2 $! #%#4$'/%)- !%;")+);, G/ 

è�� -"/(& 0/52($, 8,5$/$, 99,996 .)05/$4!. M5+/.+) 5?/C,.!8) $!4/(/ 

�éþ�	
 – #%#4$',8+!, 1)")8+! ) 1!'8/.! ?'/",5%/.)5$3. 
o	î��ë�� /5/7%,./6 8,5$/$, (0/ 99,9999%) "/C+! /$',"!$, 

íë�Ü	�èì� -/++/6 ?#'#4',5$!%)-!9)6, $/7$/ -/++/6 ?%!.4,.  

YZ]Z]Z _`abcdefgh jbfkgi

N�ë�� – 0/5,$3 ?/>,'#+,* & ?','/0) #%#"#+$. K")5$ "!(+); . 
�é�ë�� 4/') 0/5,$3 .,5/4,* ) -! "!5/; 5$!+/.,$3 2,35 .)05/$4!. F ?','/0) 
��ë�� $'!?%2<$352 %,># & .,(%20) 5?/%&4, 5#'#0 24,1 +!*?/>,'#+)>,", 

� 4!'7/+!$,, 1%/',0,, 5,%)4!$,, 5&%3=!$,. @/ ?'/",5%/.,1 ")+#'!%). 
ë�	é��þ� "!(+#-,$, 0/%/")$, 4!'+!%)$, 7)>/=)$. N!*C# 90% 5.)$/./(/ 

íÛèì7
þ�
 "!(+#-,$& (/5+/.+! 54%!0/.! NgBM3) .,4/',5$/.&;$3 & 

íìëéþ1Ûí��� ) 7&0).#%3+)* (!%&-21, ! $!4/C & "#$!%&'()*+/"& 

íÛ1ì7ëÛ4þí� & .,(%20) 4!&5$,8+/(/ "!(+#-,$& NgM, 24,* /$',"&;$3 ?)5%2 
íÛ?�	éëëÿ -! $#"?#'!$&', 700-900°B. N!(+#-,$/.) '&0, ")5$2$3 41-47% 

NgM.  

@/%/")$ (/5+/.+! 54%!0/.! B!BM3NgBM3) – 9# 4/"?%#45+,* 

?','/0+,* 4!'7/+!$, 24,* ")5$,$3 19-22% NgM ) 0/")>4,. :!'+!%)$ 
NgB12_:B1_6 2M $! 7)>/=)$ NgB126 2M +!%#C!$3 0/ ?','/0+,1 

1%/',0)., 24) .,4/',5$/.&;$3 0%2 .,'/7+,9$.! "!(+);. 



 

 

193

T,5$,* "!(+)* "!< 5')7%25$/-7)%,* 4/%)', */(/ G)%3+)5$3 & $.#'0/"& 

5$!+) -! $#"?#'!$&', 20°B 5$!+/.,$3 1,738 4(/0"3
. K)+ +!%#C,$3 0/ 

1)")8+/ 0/5,$3 !4$,.+,1 "#$!%).. F .,(%20) ?/'/>4& !7/ $/+4/6 5$')84, 

"!(+)* >.,04/ 5?!%!1&< ) -(/'2< 5%)?&8," 7)%," ?/%&"’2". N!(+)* 

)+$#+5,.+/ '/-8,+2<$352 & 7)%3>/5$) ")+#'!%3+,1 $! /'(!+)8+,1 4,5%/$, 
+#5$)*4,* & ./0+,1 '/-8,+!1 5/%#*, !%# +# .-!<"/0)< - %&(!",, 

?%!.,4/./; ) 1'/",5$/; 4,5%/$!",, =$/',0!",, 0&C# 5$)*4,* G/0/ 0)6 
")+#'!%3+,1 "!5$,%, 7#+-,+& ) (!-&. M0+!4 1)")8+! !4$,.+)5$3 "!(+); 

')-4/ -'/5$!< & '!-) -7)%3>#++2 . +3/"& .")5$& 0/")>/4. 
M5+/.+& 4)%34)5$3 "!(+); .,4/',5$/.&;$3 & .,(%20) 5?%!.).. P/(/ 

%#(&.!++2 !%;")+)<" !7/ 9,+4/" ?)0.,G&< "#1!+)8+) $! %,.!'+) 
.%!5$,./5$), "!+(!+ +!0!< */"& 4/'/-)*+/6 5$)*4/5$), 9,'4/+)* ) $/')* 

?/%)?>&;$3 C!'/")9+)5$3. B?%!., "!(+); - %)$)<" +!%#C!$3 0/ +!0%#(4,1. 

H) .%!5$,./5$) "!(+); 0!;$3 -"/(& >,'/4/ .,4/',5$/.&.!$, */(/ . !.)-
!9)*+)* $! !.$/"/7)%3+)* ?'/",5%/./5$), 4/5")8+)* ) .)*534/.)* $#1+)9).  

F 4/%3/'/.)* "#$!%&'()6 "!(+)* -!5$/5/.&;$3 24 .)0+/.+,4 0%2 
.,'/7+,9$.! +,-4, !4$,.+,1 "#$!%). (V, B(, L), U $! )+.). T/'+! 
"#$!%&'()2 .,4/',5$/.&< "!(+)* 0%2 '/-4,5+#++2 0#24,1 "!'/4 5$!%#* $! 
24 "/0,=)4!$/' 0%2 .,(/$/.%#++2 +!0")9+/(/ 8!.&+&. B3/(/0+) "#$!%#.,* 

"!(+)* /$',"&;$3 0./"! 5?/5/7!", – #%#4$'/%)$,8+," ) $#'")8+,". 

E#'>,* 5?/5)7 \'&+$&<$352 +! #%#4$'/1)")8+/"& .,0)%#++) "#$!%& - */(/ 

'/-?%!.%#+/(/ 1%/',0&, ! 0'&(,* – +! .)0+/.%#++) /45,0& "!(+); ')-+,", 

.)0+/.+,4!",. 

M5$!++)" 8!5/" +!*7)%3>/(/ ?/>,'#++2 +!7&. #%#4$'/%)$,8+,* 

5?/5)7 .,'/7+,9$.! "!(+);, 24,* 54%!0!<$352 )- 4)%34/1 /5+/.+,1 5$!0)*: 

0/7&.!++2 8,5$/(/ 7#-./0+/(/ 1%/',0& "!(+);, #%#4$'/%)-& '/-?%!.%#+/-

(/ 1%/',0& $! '!=)+&.!++2 /$',"!+/(/ "!(+);. A!%#C+/ .)0 .,1)0+/6 
5,'/.,+, ) 5?/5/7& 0/7&.!++2 1%/',0& "/C%,.) ')-+) $#1+/%/()8+) 51#", 

.,'/7+,9$.! #%#4$'/%)$,8+/(/ "!(+);. 

yü+úzôóüø{ '/-?%!.%#+/6 5&")>) 1%/',0). "!(+);, 4!%);, +!$'); $! 
��	�4�î ?'/./02$3 -! $#"?#'!$&', 690-720°B . #%#4$'/%)-#'!1 – 

é1�éþÛ$ëÛ" .!++!1 ?'2"/4&$+/6 =/'", )- >!"/$+," =&$#'/.!++2" 

(',5. 4.12).  

oëìèÛ .,(/$/.%2;$3 - ('!=)$&, ! 4!$/0!", < 0.) 5$!%#.) ?%!5$,+,. 

l 1%/',0+/"& '/-?%!.) .+!5%)0/4 #%#4$'/%)$,8+/6 0,5/9)!9)6 &$./-

1îîþ�Üÿ 4!$)/+, "#$!%). Ng 
2+

, N!+
, :+

 $! !+)/+, W%/'& Bl
+
. E)0 0)<; 

?ìÜþ��ëìì 5$'&"& +! 4!$/0) .,0)%2<$352 %,># "!(+)*. 

EÛþì�� (&5$,+! "!(+); "#+>!, +)C (&5$,+! #%#4$'/%)$&, ) $/"& 

��ë�� 5?%,.!< '!-/" )- 1%/'/". ]/7 -!?/7)($, .-!<"/0)6 1%/'& * "!(+);, 

� $!4/C -!?/7)($, -!",4!++; !+/0! ) 4!$/0! '/-?%!.%#+," "!(+)<", -.#'1& 

íÜþ�ëìí	îîþ� 5?#9)!%3+& '/-?/0)%3+& 0)!='!("&. 
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D,5. 4.12. U&+49)/+!%3+! 51#"! #%#4$'/%)-#'! 0%2 /$',"!++2 "!(+);: 
1– &.-(#3/)&,% "!%9/%-:%; 2 – 83%+#&! ,%3."); > – -/%9!3.&)* %(." 

Ú�è�Û� "!(+)* .,%&8!;$3 )- .!++, /0,+ '!- +! 0/7& -! 0/?/"/(/; 

í��

�ëÛ" 4/.>).. @%2 .,(/$/.%#++2 1 $/++, "!(+); ?/$')7+/  

Tðñ-Tð| $/++ 1%/',0& "!(+); !7/ 10 $/++ 4!'+!%)$&, ?', 93/"& .,0)%2<$352 
2ðR $/++, 1%/'&. K,$'!$, #%#4$'/#+#'()6 5$!+/.%2$3 17500-18000 4K$·(/0. 

q	é�þ1ì	�þÛ$ëÛ� "!(+)* ")5$,$3 0/ 5% "#$!%#.,1 $! +#"#$!%#.,1 

èì���ì�, G/ '/7,$3 */(/ +#?',0!$+," 0%2 7#-?/5#'#0+3/(/ 

íÛ�ì1ÛÜþ�ëëÿ. L!4,* "!(+)* +!-,.!;$3 8/'+/.," ) */(/ /7/.’2-4/./ 

ì$Û��îþ�. 

 ! .%!5+)* 5,'/.,+) ?'!9;;$3 $!4) (!%&-) 4/%3/'/./6 "#$!%&'()6, 24: 
'$&$+!, +)4#%#.! $! $,$!+/"!(+)<.!. K,'/7+,9$./ '$&$) - ")59#.,1 '&0 – 

0!.+2 5?#9)!%)-!9)2 @/+#934/6 /7%!5$) - 9#+$'/" N,4,$).4!.  /.," 

9#+$'/" '$&$+/6 ?'/",5%/./5$) < K,>4/./ & A!4!'?!$534)* /7%!5$). 
 )4#%#.! ?'/",5%/.)5$3 (.,'/7+,9$./ =#'/+)4#%;) /$',"!%! 

'/-.,$/4 +! :)'/./('!0G,+) & E/7&-34/"&, ?/7%,-& '/0/.,G! +)4#%#.,1 

'&0.  ! .%!5+)* 5,'/.,++)* 7!-) '/-.,.!<$352 $,$!+/"!(+)<.! 
?'/",5%/.)5$3. K/+! .,4/',5$/.&< "!(+)<.) 5/%) E',4!'?!$$2 ) 
E',5,.!>>2 $! )%3"#+)$, E',0+)?'/.’2. M54)%34, (!%&-3 < #+#'(/<"+/;, 

?/$&C+,* $,$!+/"!(+)<.,* 4/"7)+!$ '/-")G#+/ & A!?/')CC). L,$!+ $!4/C 

.,?%!.%2;$3 & K#'1+3/0+)?'/.534& (@+)?'/?#$'/.534! /7%!5$3). 
K)0+/.%#++2 1%/',0& $,$!+& (IV) 0/ "#$!%#./(/ 5$!+& ?'/./02$3 "!(+)<" 

!7/ +!$')<". H) "#$!%, "!*C# +# '/-8,+2;$352 . $,$!+), G/ 0!< -"/(& 

.)0/4'#",$, 61 $! 61 1%/',0, .)0 /5+/.+/(/ ?'/0&4$&. A!%#C+/ .)0 

5?/5/7& .)0+/.%#++2 $,$!+ /$',"&;$3 & .,(%20) (&74, !7/ ?/'/>4&. 
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4.4. Âïëèâ ìåòàëóðã³éíèõ âèðîáíèöòâ íà äîâê³ëëÿ  
 

4.4.1. Âïëèâ ÷îðíî¿ ìåòàëóðã³¿ íà äîâê³ëëÿ 
 

T/'+! "#$!%&'()2 ?/5)0!< 0'&(# ")59# )- -!(!%3+/6 4)%34/5$) .,4,0). 
-!7'&0+;.!%3+,1 '#8/.,+ . !$"/5=#'+# ?/.)$'2 – ?)5%2 $#?%/#+#'(#$,4,. 

M5+/.+,", 0C#'#%!", .,4,0). . !$"/5=#'& & 8/'+)* "#$!%&'()6 <: 
!(%/"#'!9)*+# .,'/7+,9$./, .,'/7+,9$./ 8!.&+& $! 5$!%). 

A! 0!+,", !#'/4/5")8+,1 -+)"!+3 5+)(/./(/ ?/4'/.&, -/+! 0)6 
?)0?',<"5$. 8/'+/6 "#$!%&'()6 ?'/5$2(!<$352 +! .)05$!+3 0/ 60 4" .)0 

0C#'#% -!7'&0+#++2.  
 !.4/%/ "#$!%&'()*+,1 -!./0). =/'"&;$352 5./<')0+) $#1+/(#++) 

-/+,, 0# ?/.)$'2, ./0!, 5+)(, \'&+$, '/5%,++)5$3 ")5$2$3 >,'/4,* +!7)' 

>4)0%,.,1 '#8/.,+, .4%;8!;8, ) $!4) +!0-.,8!*+/ +#7#-?#8+), 24 5.,+#93 
$! '$&$3. 

E#'#.!C+/ .,4,0, 54%!0!;$352 - /45,0). 4!'7/+& (67,5% 5&"!'+/(/ 

.,4,0& . !$"/5=#'&), $.#'0,1 '#8/.,+ (15,5%), 0)/45,0& 5&%3=&'& 

(10,8%) $! /45,0). +)$'/(#+& (5,4 .)05/$4!). 
}~���������  !"#$%&'(.  ! !"#!$#%& '()*)+ ,-.*/'#)##0 

��������� $4'#!"015"0 -6+!2)*-748#), 9!9"!$) $%*!.#%71$!, '!2)##) 
����������� :-$/#/, "1-+);+-$%+5#) $%*!.#%71$! 1- 4#.  

 !"#$%&'()*+% ,-&#.+-(/,#. <- -6+!2)*-748#!6! $%*!.#%71$- 
$%9%'% =94'+%$%& *):!$%# $ -12!"3)*#) ;!$41*0 ;!'4+0>15 #- 
1)&#!+!64:#4, 094 /1$!*>>15"0 / ;*!7)"4 ";49-##0 -6+!2)*-748#!? =%&1% 4 
!&!+!'()##0 -6+!2)*-1/, 1- #)!*6-#4,!$-#4, 094 /1$!*>>15"0 / ;*!7)"4 
'*!.+)##0 =%&1!$%& 2-1)*4-+4$ 4 -6+!2)*-1/, ?& 6*!&!:)##0 1- 
;)*)$-#1-()##0 ;4' :-" 1*-#";!*1/$-##0. 

 -#4, 094 &-*-91)*%,/>15 !.’@2 1- "9+-' 1)&#!+!64:#%& 4 
#)!*6-#4,!$-#%& $%9%'4$ ;4' :-" $%*!.#%71$- !'#4@? 1!##% -6+!2)*-1/, 

#-$)')#! $ 1-.+%74 4.2. 

 %";)*"#%8 "9+-' ;%+/ (,- 2-"!>) "1-#!$%15: 5% :-"1%#!9 

*!,24*!2 '! 5 292, 3-4% :-"1%#!9 *!,24*!2 – 5-10 292, 2% :-"1%#!9 

*!,24*!2 –10-15 292, ;!#-' 60% "1-#!$+015 :-"1%#9% *!,24*!2 > 50 292.  

0#12#,% ,-&#.+-(/,#. A-2)*#4 ;):4 '+0 9!9"/$-##0 (9!9"!$4 
.-1-*)?) $%9!*%"1!$/>15 , 2)1!> !1*%2-##0 9!9"/ $#-"+4'!9 ;4*!+4,/ 

$%&4'#%& 9!2;!#)#14$ =%&1% ,- ;4'$%B)#%& 1)2;)*-1/*. <- 1)&#!+!64@> 

$%9!*%"1!$/>15 "/24= $/64++0 *4,#!6! "9+-'/, / ;*!7)"4 ;)*)24=/$-##0 
09!6! $4'./$-@15"0 ,#-:#) $%'4+)##0 ;%+/. C!;)*)'#@ #-6*4$-##0 "/24=4, 
B! ";*%0@ ;4'$%B)##> "1-.4+5#!"14 9!9"/ 1- ,'48"#>@15"0 $ 9-2)*-& 

,6!*0##0, ,/2!$+>@ *)-974> , 9!2;!#)#1-2% #-$9!+%=#5!6! ")*)'!$%B-, 
$#-"+4'!9 :!6! /1$!*>>15"0 1!9"%:#4 ";!+/9%. D& ")*)'#48 /24"1 / 

$4'&4'#%& 6-,-& "1-#!$%15 11% – EF2, 0,2% – EG4, 0,23% – $/6+)$!'#>,  
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2,5-7,6 96 NxFy #- 1!##/ ;!$41*0, 7,0-11,0 96 SF2 #- 1!##/ ;!$41*0, 0,007 96 
.)#,!+/ #- 1!##/ ;!$41*0 1- "+4'% .)#,(-);4*)#/. 

 

H-.+%70 4.2  

 !’"# $ %&'() *+,-.'./$0-1, $ -+.2/(-$3.4(-1, 41&1)$4  

5$) 0(% 412.!-16*4( .)-$"7 *.--1 (/'.#+2(*8 

��������� 6-,4$, 1%". 23 
�������

������� ¡ $/6+)7>, 96 ¢��£�

¤�¥¦ �� § -#64'*%' ;*% $%9!*%"1-##4 */'%, 96  
¨©����¥¦©��ª  

��¥¦©��ª 

¢�£

«��«£

¬�� ¡  -,!1/, 96 ���«��

® � / $%9%'-&, 96 
�¯°����±�¦� °  

�¯�¥±©��²�³©� ° 

«��«£

�����

´µ�¶· ,-94#:)##0 ;*!7)"/ 9!9"/$-##0 6!1!$%8 9!9" $%$-#1-(/>15 
¸$%=1!$&/>15) 4, 9!9"!$%& ;):)8, B! 1-9!( "/;*!$!'(/@15"0 $%'4+)##02 

��¶�¹�º 94+59!"14 ;%+/ 1- 6-,4$.  
»¼�½��� 6-,% $4' ;%+/ ;4' :-" *!,$-#1-()##0 9!9"/ 4, 9!9"!$%& 

¾�¼�¿ 2!(#-, ,-"1!"!$/>:% */9-$#4 34+51*%, "9*/.)*% J)#1/*4 1- 2!9*4 
�¶�¹����µ¶À���. A4+594"15 ;%+/, B! $%'4+0@15"0 / ;*!7)"4 9!9"!-

����Á����·, "1-#!$%15 '! 700 6/1 9!9"/. 

3#$%++% ,-&#.+-(/,# 4',5+5. G- $%*!.#%71$! !'#4@? 1!##% :-$/#/ 

/1$!*>@15"0 2-8() 2000 23
 '!2)##!6! 6-,/.  

 !2)##%8 6-, 24"1%15 3,5-3,6% – $!'#>, 0,1-0,4% – 9%"#>, 0,1-0,6% 

– 2)1-#/, 55% – -,!1/, 25-32% – !9"%'/ $/6+)7>, 10-15% – '4!9"%'/ 

$/6+)7>, ,#-:#- 94+594"15 ;%+/. C4"+0 !:%B)##0 $4' ;%+/ $4# "1-@ 094"#%2 

;-+%$!2, 09) $%9!*%"1!$/@15"0 / '!2)##!2/ 7)&/ '+0 !;-+)##0 ;!$41*!-

#-6*4$-:4$, 1!2/ !"#!$#- 94+594"15 '!2)##!6! 6-,/ #) ;!1*-;+0@ $ 
-12!"3)*/.  !2)##4 ;):4 $ *-,4 $%1*-1% ;*%*!'#!6! 6-,/ 80-120 23

 #- !'#/ 

1!##/ $%;+-$+)#!6! :-$/#/, ,.-6-:)#!6! 9%"#)2 '! 35%, $%'4+0>15 !'%# 

23
 '!2)##%& 6-,4$. K 7%& 6-,-& 24"1%15"0 (,- 2-"!>): 25-30% EF, 12-18% 

EF2, 2-7% G2, 0,5% EG , 47-57% NO2, ;%+/ 15-70 26/23
. 

ÂÃ���¶�� #-'&!'()##0 ;%+/ / #-$9!+%=#@ ")*)'!$%B) @ 1-9!( 

�����¶·�µ¿�µ 6-,% ;4'./#9)*#%& ;*%24B)#5 '!2)##%& 7)&4$. L4 6-,% 

�µ��·�À 2-5 6/23
 ;%+/, '+0 !:%B)##0 $4' 09!6! $%9!*%"1!$/>15 

�¶�¹����µ¶À���, B! ,#%(/>15 $24"1 ;%+/ / 6-,-&, 09%8 $%9%'-@15"0, '!  

ÄÅÆÇÅ 26/23
.  

ÈÉÊËÌÍËÊÎÏËÐÑÌ ,-&#.+-(/,#. J%;+-$+0##0 !'#4@? 1!#% "1-+4 
¾��’0,-#! , $%9%'-2% $ -12!"3)*/ 40 96 1$)*'%& :-"1!9, 30 96 '4!9"%'/ 

�µ�¹�, .+%,59! 50 96 !9"%'/ $/6+)7>. C%+ 24"1%15 ";!+/9% Mn, Fe, Cu, Zn, 
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ÒÓÔ Õ$ 1- 4#. C4' :-" $%;+-$+0##0 $%"!9!+)6!$-#%& "1-+)8 / '!$94++0 
��Ö×�Ö·�À ";!+/9% Va, Cr, Ni, Mo 1- 4#.   

Ø /"4& ;%+!6-,!$%& $%9%'4$ 4, "1-+);+-$%+5#%& -6*)6-14$ #-8.4+5=- 
¹µ¶À¹µ��À ;*%;-'-@ #- 2-*1)#4$"594 ;):4: 90% – !9"%'4$ "4*9%, 85% – 

�¹��Öµ� -,!1/ 1- 75% – ;%+/. G- !'#/ 1!##/ "-'9% / 2-*1)#4$"59%& ;):-&, 

Á *-,4 !;-+)##0 ?& ;*%*!'#%2 6-,!2, /1$!*>@15"0 $4' 1000 '! 4000 23
/6!' 

Ù�ÚÁ, 09%8 2-@ #- $%&!'4 , ;):4 1)2;)*-1/*/ 700-800°E. M424:#%8 "9+-' 

Ù�ÚÁ ,-+)(%15 $4' $%'/ $%9!*%"1-#!6! ;-+%$-, "9+-'/ =%&1% 1- 1)&#!+!64? 
¾¶��¶���·. J #5!2/ 24"1015"0 !9"%' 1- '4!9"%' $/6+)7>, !9"%'% -,!1/ 1- 
�µ�¹�, 9%")#5, $!')#5, -,!1, $!'0#- ;-*- 1- ')094 4#=4 *):!$%#%. A4+594"15 
�¹��Öµ� "4*9% ,-+)(%15 $4' $%'/ $%9!*%"1-#!6! ;-+%$- 4 ;4' :-" !;-+)##0 
¹�¹��Ö������� 6-,!2 2!() '!"06-1% 800 26/23

. F9*42 6-,!;!'4.#%& 

Ö��µÛ�¹, 6-,, B! $%'4+0@15"0, 24"1%15 ,#-:#4 94+59!"14 ;%+/ – '! 15 6/23
. 

Ü�����µ��À¹�¿ ;%+ "9+-'-@15"0 6!+!$#%2 :%#!2 , !9"%'4$ ,-+4,- (.+%,59! 

ÇÇÝÞß A*42 75!6!, $ #5!2/ 24"1015"0 !9"%'% -+>24#4>, 2-*6-#7> 1- 4#=%& 

��¼����, B! $&!'015 '! "9+-'/ =%&1%.  

K 2-*1)#4$"59%& 7)&-& 4"#/>15 1-9!( #)!*6-#4,!$-#4 '()*)+- 
$%9%'/ ;%+/ / '!$94++0. G-;*%9+-', / ;!$41*4 249")*#!6! $4''4+)##0 $24"1 
;%+/ '!&!'%15 '! 13 6/23

; / 24"74 *!,$-#1-()##0 "%;9%& 2-1)*4-+4$ #- 
=%&1!$!2/ ;!'$4*’? 250-450 26/23

; $ +>#9)*%1#!2/ ;*%"1*!? / 

*!,+%$-+5#!2/ ;*!+5!14 100-160 26/23
. C%+ 2-*1)#4$"59%& 6-,4$ 24"1%15 

1-9!( !9"%'% 3)*/2/, 9-+574>, 2-6#4>, 2-#6-#/, -+>24#4>, "%+474>, 

3!"3!*/, $4# ;)*)$-(#! '*4.#!'%";)*"#%2 (14+59% 11-12% ;%+/ ;*%;-'-@ 
#- :-"1%#9% *!,24*!2 ;!#-' 1 292). 

à�Öµ¶���¿ , 2-*1)#4$"59!? ;):4 6-, ;)*)' $%9%'!2 $ -12!"3)*/ 

¾µÖ¶·Ù�á !.!$’0,9!$!2/ !:%B)##>. C)*)' !:%B)##02 6-, !&!+!'(/>15 $ 
¹��¶�×-/1%+4,-1!*-& '! 220-250°E. 

â #-=48 9*-?#4 #-8.4+5=) *!,;!$">'()##0 !1*%2-+% '$- ";!"!.% 

�¼�½���· 2-*1)#4$"59!6! 6-,/ – "/&%8 1- 2!9*%8. <-;%+)#4"15 !:%B)#%& 

Ú� 7%2% "&)2-2% 6-,4$ #) ;)*)$%B/@ 100 26/23
.  

C4' :-" *!.!1% )+)91*!'/6!$%& ;):)8 $ -12!"3)*/ ;!1*-;+0>15 
1$)*'4 1- 6-,!;!'4.#4 ,-.*/'#>$-:4. G- !'#/ 1!##/ ;)*)*!.+>$-#!? "1-+4 
$%'4+0@15"0 10-35 23

/6!' 6-,4$ ;4' :-" 1!;+)##0, 100-250 23
/6!' ;4' :-" 

!9%"#)##4 1- 25-50 23
/6!' ;4' :-" $4'#!$+)##0. E9+-' 6-,4$ 1-9%8: 8-20% 

'4!9"%'/ 9-*.!#/, 8-70% !9"%'/ 9-*.!#/, 0-2% 9%"#>, 18-75% '4!9"%'/ 

#41*!6)#/.  

A!#$)*1!*#) $%*!.#%71$! "1-+4, / ;*!7)"4 ;*!'/$-##0 9%"#)2, 

;!$’0,-#! , $%#)")##02 ;%+/ , $4'&4'#%2% 6-,-2% / 94+59!"14 1,5-2,0% 

$-6% ,-+%1!6! :-$/#/. A!#7)#1*-740 ;%+/ / $4'&4'#%& 6-,-& ,#-&!'%15"0 $ 
2)(-& 20–250 6/23

 4 ,-+)(%15 $4' "%"1)2% $4'$)')##0 1- !&!+!'()##0 
6-,4$. M424:#%8 "9+-' 9!#$)*1!*#%& 6-,4$ ,- ;!$#!6! ";-+>$-##0 !9"%'/ 

9-*.!#/ 1- 4#1)#"%$#!6! ;*!'/$-##0 9%"#)2 (10 23
/") ,- !.’@2!2 / 
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$4'"!19-&: EF2 – 31, N2 – 60, F2 – 9. A*42 1!6!, / 6-,4 24"1%15"0 '! 100 

26/23
 3+>!*/ 1- 10 26/23

 &+!*/. 

M424:#%8 "9+-' 9!#$)*1!*#%& 6-,4$ .), '!";-+>$-##0 !9"%'/ 

9-*.!#/ / % "1-#!$%15: EF2 – 17, N2  – 16, EF – 67. N-, 24"1%15 1-9!(: 

SF2, ('! 70 26/23
), G2S ('! 30 26/23

), 3+>!* ('! 200 26/23
), &+!* ('!  

20 26/23
) 1- '! 200 6/23

 -)*!,!+5#%& 1$)*'%& $9+>:)#5. < *!.!1!> 

2)1-+/*648#%& 9!2.4#-14$ ;!$'0,-#4 1-94 )9!+!64:#4 ;*!.+)2%, 09 “+%"0:4 
&$!"1%” ($%9%'% !9"%'4$ -,!1/), 094 $%9+%9->15 9%"+!1#4 '!B4, 
,-.*/'#)##0 $!'!82, O*/#14$ 1!B!. <-.*/'#)##0 #-$9!+%=#5!6! 

")*)'!$%B- #-$9!+! ;4';*%@2"1$ :!*#!? 2)1-+/*64? $4':/$-@15"0 $ *-'4/"4 
20-50 92. G- !'%# 922

 1)*%1!*4? $%;-'-@ ,- '!./ '! 15 96 ;%+/.  

ãäåæçèéêééë /0,'#$%&'(. P!*#- 2)1-+/*640 9*-?#% ";!(%$-@ 13-15% 

¹µ¶À¹���µ $!'% $4' ,-6-+5#%& $%1*-1 /"4& 6-+/,)8 ;*!2%"+!$!"14. G%#4 
¾����� $%1*-1- $!'% #- $%6!1!$+)##0 !'#4@? 1!##% "1-+4, $9+>:->:% $"4 
��×��¶�Ùµ¼�µ !;)*-74? '!./$-##0 8 ;4'6!1!$9% */'%, 9!9"/ 1- ;!'-+5=!? 
¾������¹� :-$/#/ #- "1-+5, - ;!142 – #- ;*!9-1, 1*/.%, 2)1%,%, ;)*)$%B/@ 
ìÄÅ 23

.  ! 1!6! ( / 7)8 ;!9-,#%9 $&!'%15 ,#-:#- :-"1%#- $!'% 4, 
¾����Ö��× '()*)+. G),$-(->:% #- 4"#/>:4 ,-&!'% , )3)91%$#!6! 

��¹��������· !.!*!1#!? $!'%, ;!#-' 4% /"5!6! $%9!*%"1-##0 $!'% 4, 
¾����Ö��× '()*)+ ;*%;-'-@ #- :!*#/ 2)1-+/*64>. 

í�µ¼�µ $!'% / ;*!7)"4 $%*!.#%71$- -6+!2)*-1/ 24"1015 ,-+4,!, !9"%' 

¹�¶À�µî 1- $/6+)75. G- 9!9"!&424:#%& ,-$!'-& /1$!*>>15"0 3)#!+5#4 
��µ¼�µ $!'%. G- $%*!.#%71$! !'#4@? 1!##% 9!9"/ $%1*-:-@15"0 1,2-1,6 23 

��Ö�
 '+0 6-"4##0 9!9"/. K ;*!7)"4 !:%B)##0 9!9"!$!6! 6-,/ $4' 

�µ�¹���Ö�î -*")#!"!'!$%2 2)1!'!2 /1$!*>@15"0 ,- 6!'%#/ ;*%.+%,#! '! 

Ä 23 "14:#%& $!', / "9+-'4 09%& 24"1015"0 3)#!+%, "4*9!$!')#5, -24-9, 

�µ��µÖ�, .)#,!+5#4 $/6+)$!'%, 094 $4'#!"015 '! 9-#7)*!6)##%& *):!$%#. 

Â������ $%*!.#%71$! "9%'-@ 17,5% $4' ,-6-+5#!? 94+59!"14 "14:#%& 

��Ö 2)1-+/*648#!6! $%*!.#%71$-.  ()*)+-2% /1$!*)##0 "14:#%& $!' ;4' 

¼�� $%*!.#%71$- :-$/#/ @ !;)*-74? !:%B)##0 '!2)##!6! 6-,/, 64'*-$+4:#) 
���ÖÃ���· ;%+/ / $%*!.#%:%& ;*%24B)##0&, !&!+!'()##0 '!2)# 1- 
µ�Û�Ù� /"1-19/$-##0 ;4' :-" *!,+%$-##0 :-$/#/.  +0 !&!+!'()##0 
Ö������º ;):4 ;!1*4.#! '! 4000 23

/6!' $!'%. <-.*/'#)#4 "14:#4 $!'% 

Á����îî�À�· #- *!,+%$#%& 2-=%#-& :-$/#/ / 94+59!"14 350 23
/1, $ 

Ù�Ú�¾����Ö�× 9!9"!$!6! 1- ,24=-#!6! 6-,/ – 9!#')#"-1 20-40 + #- 1000 23
 

Ù�ÚÁ, 6*-#/+074? '!2)##!6! =+-9/ – 2 23
/1 *4'9!6! :-$/#/, 

ÙµÖ��¾��������µ ;%+/ / ;4'./#9)*#!2/ ;*%24B)##4 – 300-360 23
/1 

¼��Á�Á. 

´µÖ :-" !:%B)##0 1000 23
 6-,/ /1$!*>@15"0 4-6 23

 "14:#%& $!', 094 
�µ��·�À ;%+ (:-"1!:9% */'%, 9!9"/, $-;#09/, -6+!2)*-1/), &424:#4 ";!+/9% 

¸"/+53-1%, &+!*%'%), *!,:%#)#4 6-,%. 

<2)#=)##0 =94'+%$%& "9%'4$ ,'48"#>@15"0 $%9!*%"1-##02 *4,#%& 

1)&#!+!64:#%& ,-&!'4$ 1- ;*%"1*!?$. G-;*%9+-', 09 !"#!$#%8 ,-"4. 
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;!;)*)'()##0 1);+!$!6! ,-.*/'#)##0 $!'!82 $)+%9) ,#-:)##0 2-@ 
;)*)&4' #- $%;-*>$-+5#) !&!+!'()##0 "1-+);+-$%+5#%& -6*)6-14$.  

E14:#4 $!'% $ ;*!7)"4 $%*!.#%71$- "1-+4 /1$!*>>15"0 ;4' :-" 
!:%B)##0 6-,4$ 2-*1)#4$"59%& ;):)8, 9!#$)*1!*4$ 1!B!.  

â "14:#%& $!'-&, B! ;!1*-;+0>15 , "%"1)2% 6-,!!:%B)##0 
������µ��À¹�× ;):)8, 24"1%15"0 '! 80% :-"1!9 ;%+/ *!,24*!2 $4' 0,1 '! 

ÅÔÅï 22 1- '! 20% *!,24*!2 :-"1!9 $4' 0,07 '! 0,01 22. J%1*-1% $!'% #- 
Ù�Ú��¼�½���· "1-#!$+015 0,3-0,8 +/23

 6-,/, B! $4';!$4'-@ $%1*-1-2 $!'% 

ðÔÄÆñÔì 23
/1 $%;+-$+)#!? "1-+4. E)*)'#0 9!#7)#1*-740 ,-$%"+%& 1$)*'%& 

¼����¹ / "14:#%& $!'-& "1-#!$%15 3 6/+, 2-9"%2-+5#- '! 17 6/+, #- 93% 

���� "9+-'->15"0 , !9"%'4$ ,-+4,-. 
í¹¶�Ö 1- ,-.*/'#)##0 "14:#%& $!' ,- 9!#$)*1!*#!6! $%*!.#%71$- 

���¶µ ,-+)(%15 $4' "&)2% $4'$)')##0 6-,4$ 4 1)&#!+!64:#!6! ;*!7)"/. K 

��µ¼�µ¿ $!'4 24"1%15"0 ,-$%"+%& :-"1!9 '! 7000 26/+. Q!,24*% :-"1!9 ;%+/ 

Á "14:#%& $!'-&: 0,1-0,04 22 – 30% ($4' ,-6-+5#!? 94+59!"14 ,-$%"+%& 

¼����¹) 1- 0,05- 0,01 22 – '! 70 $4'"!194$. 
R!*4:#! / ;!$)*&#)$4 $!'#4 !.’@91% ;!1*-;+0@ '! 1,0 2+# 23

 

"14:#%& $!', , 09%& ;!#-' 85% @ 1!9"%:#%2%. Q-,!2 4, "14:#%2% $!'-2% 

$4'&!'%15 ,#-:#- 94+594"15 ,-.*/'#>$-+5#%& *):!$%#, / 1!2/ :%"+4 
,-$%"+4 *):!$%#%, "/+53-1%, &+!*%'%, ";!+/9% 3)*/2/, ";!+/9% $-(9%& 

2)1-+4$ 1!B!. 

â *-,4 "9%'-##0 ,-.*/'#)#%& "14:#%& $!' 2)1-+/*648#%& 

¾µÖ¾��á���� / $!'!82%B4 ,.4+5=/@15"0 94+594"15 ,-$%"+%& :-"1!9, ,#-:#- 
¹µ¶À¹µ��À 09%& $%'-@ ;!.+%,/ 24"70 "9%'-##0, ;4'$%B/@15"0 1)2;)*-1/*- 
��Ö�, ;!64*=/@15"0 9%"#)$%8 .-+-#", $4' $%#)")##0 , $!'!> 2-"1%+5#%& 

¾��ÖÁ¹�µ� , ;*!9-1#%& 7)&4$ /1$!*>@15"0 2-"+0#- ;+4$9- #- ;!$)*&#4 
��Ö�¿��½�. C!1*-;+0##0 =94'+%$%& *):!$%# / $!'!82% 2!() ;*%,$)"1% 

Ö� ,-6%.)+4 $!'#%& !*6-#4,24$ 1- ;!*/=)##0 ;*%*!'#%& ;*!7)"4$ 
�����¼�½���· $!'!82%B. S94'+%$%8 $;+%$ #- +>')8, 1$-*%#, 2-9*!- 1- 
�µ¹����Ù��µÚ��, *!"+%##%8 "$41 2->15 .-6-1! 2)1-+4$, ?& ";!+/9% 1- 4#=4 
����Ù��µ¼�µ *):!$%#%, 094 24"1015"0 / "14:#%& $!'-& 2)1-+/*648#%& 

¾µÖ¾��á����. 

ãäåæçèéêééë 10!#$%&'(. C4' :-" 1)&#!+!64:#%& ;*!7)"4$ / :!*#48 

����¶Á�Ùµº /1$!*>@15"0 $)+%9- 94+594"15 1$)*'%& $4'&!'4$, 094 
�¹¶�ÖÁî�À�· #- $)+%9%& ;+!B-& 1- $ .4+5=!"14 $%;-'94$ =94'+%$! 

�¾¶���î�À #- O*/#1, *!"+%##4"15, $!'#4 '()*)+- 1- ;!$41*0#%8 .-")8#. 

Ø��¶�½� 1$)*'%& $4'&!'4$ ,-82->15 "5!6!'#4 1%"0:4 6)91-*4$ 9!*%"#!6! 

ò�Á��Á. J #%& #-9!;%:)#! .+%,59! 500 2+# 1!## =+-94$. 
ó¶���¾�¶��µ $4'&!'% /1$!*>>15"0 ;*-91%:#! #- $"4& "1-'40& 

����¶Á�Ùµ¿��Ù� $%*!.#%71$-. J #-=48 9*-?#4 B!*4:#! /1$!*>@15"0 
�¶�ÚÀ¹� 80 2+# 1!## '!2)##%&, "1-+);+-$%+5#%& 1- 3)*!";+-$#%& =+-94$, 
� 1-9!( 1 2+# 1!## =+-24$, 110 1%". 1!## ;%+/. S+-2 24"1%15 $)+%9/ 

¹µ¶À¹µ��À ,-+4,- (2-8() 50 $4'"!194$). 
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´µÖ :-" $%*!.#%71$- "1-+4 =+-94$ /1$!*>@15"0 $'$4:4 2)#=), #4( / 

Ö�������Á $%*!.#%71$4. D& $%&4' #- *49 "1-#!$%15 25 2+# 1, , #%& 66,5% 

������µ��À¹µ =+-9%, 30% – 9!#$)*1!*#4 1- 3,1% – )+)91*!"1-+);+-$%+5#4. 
Â� 1975 *. !"#!$#- 2-"- =+-94$ (.+%,59! 87,6%) #-;*-$+0+-"0 #- ,$-+%B-. 

Â�����µ, 3)*!";+-$#4, 2-*1)#4$"594 =+-9% 24"1015 ,#-:#4 94+59!"14 
�¾�¶Á¹ 3!"3!*/ 1- !9"%'/ 9-+574>, - 1-9!( 4#=4 )+)2)#1%, B! 

��¹�������Áî�À�· 09 '!.*%$- $ "4+5"59!2/ 6!";!'-*"1$4. 
<-.*/'#>$-:-2% +41!"3)*% @ .*/&1 (,-+%=9% / 9!$=-&) 1- .*-9, 

09%8 "1-#!$%15 ;4' :-" $%*!.#%71$- :-$/#/, 7-10 96/1.  
E/11@$) ,-.*/'#)##0 O*/#1/ '->15 1$)*'4 $4'&!'% ;*!2%"+!$!"14. 

H$)*'4 $4'&!'% #- $41:%,#0#%& ,-$!'-& , $%*!.#%71$- :-$/#/ "1-#!$+015:  
 ! .*/&1, .*-9 – 87 500 1/*49; 

 ! =+-9 !9-+%#-, ,!+- – 40 000 1/*49; 

 ! =+-2%, 3+>"% – 600 1/*49. 

K1$!*)##0 #)/1%+4,!$-#%& $4'&!'4$ / 2)1-+/*648#!2/ $%*!.#%71$4 $ 
")*)'#5!2/ "1-#!$%15 0,5 1!## #- 1 1!##/ "1-+4. T9B! '!'-1% '! 7%& 

$4'&!'4$ $)+%:%#/ $4';*-$+)#%& / $4'$-+ $4'&!'4$ / ;*!7)"4 $%'!./19/ 8 

,.-6-:)##0 */'% 4 $/64++0, 1! ;%1!2%8 !."06 $4'&!'4$ / 2)1-+/*648#!2/ 

$%*!.#%71$4 "1-#!$%1%2) 2 1 #- 1 1 "1-+4, - "/2-*#%8 !."06 ?& #-9!;%:)#5 
,- *49 "1-#!$%1%2) 63,6 2+# 1!##, B! "1$!*>@ 51% /"4& #-9!;%:)#%& / 

9*-?#4 $4'&!'4$. 
 

ôõôõöõ ÷øùúûü úùúýúþü ûúÿ4���� ÿ�û �4�û�üÿú�ú ÿ��üÿ�

��û�ýüï��	ÿ 
úýþú� ��	ø��ý���

 +0 *!,$’0,-##0 ;*!.+)2, ;!$’0,-#%& , :!*#!> 2)1-+/*64@>, "+4' 

$;*!$-'(/$-1% #!$4 1)&#!+!64? ;+-$+)##0 2)1-+/, ,$!'%1% !:%"#4 ";!-

*/'%, $%9!*%"1!$/$-1% $4'&!'% 2)1-+/*64? $ 4#=%& $%*!.#%71$-&, 

9!9"!$%8 6-, – '+0 "%#1),/ -,!1#%& '!.*%$, =+-9% '!2)##!6! 

$%*!.#%71$- /  7)2)#1#48 ;*!2%"+!$!"14 1!B!. 

S94'+%$%8 $;+%$ ;4';*%@2"1$ :!*#!? 2)1-+/*64? #- '!$94++0 2!(#- 
"/11@$! ,2)#=%1% $%9!*%"1-##02 *4,#%& 1)&#!+!64:#%& ,-&!'4$ 1- 
";)74-+5#!6! '+0 7%& 74+)8 !.+-'#-##0.  

 +0 ,2)#=)##0 =94'+%$%& $%9%'4$ ;)*)'.-:-@15"0:  
- 2)&-#4,!$-#) ,-$-#1-()##0 =%&1%; 

- ;4'$4"#4 ./#9)*% '+0 "%;9%& 2-1)*4-+4$ 1- 3)*!";+-$4$;  
- -$1!2-1%,!$-#4 "%"1)2% ,-$-#1-()##0 7%& 2-1)*4-+4$;  
- !.+-'#-##0 '+0 2)&-#4,-74? *!.41 , !."+/6!$/$-##0 9!#$)*1!*4$ 

1- 249")*#%& ;*%"1*!?$;  
- 2)&-#4,-740 ;*%.%*-##0 =+-94$ ;4' 9!#$)*1!*-2% 1- "24110 #- 

*!.!:%& 2-8'-#:%9-&;  

- 2)&-#4,-740 */8#/$-##0 ,#!=)#!6! 3/1)*!$-##0 !"#!$#%& 

-6*)6-14$ 1- ;*%.%*-##0 $4'&!'4$;  
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- 2)&-#4,-740 ;4'6!1!$9% 1- *)2!#1/ #-.%$#!6! 3/1)*/$-##0 
"1-+)*!,+%$#%& 9!$=4$: !.+-'#-##0 9!$=4$ =%.)*#%2% ,-1$!*-2%. 

Ø 2-*1)#4$"59!? ;):4 $%#!"%15"0 $)+%9- 94+594"15 ;%+/, 09%8 

�¹¶�Ö�á�À�· , 2-+)#59%& :-"1%#!9 ,-+4,#!? */'%, $-;#09/, =+-9/, - 1-9!( 

¾��ÖÁ¹�µ� 9!#')#"-74? ;-*4$ 2)1-+/. J%#)")##0 7%& :-"1%#!9 

¾��¾��·á�À�· ;!$#4"1> ;4"+0 ;!9*%110 =%&1% =-*!2 =+-9/. <-;%+)#4"15 
¾��ÖÁ¹�µ� ,6!*0##0 ,-+)(%15 $4' ;)*4!'/ ;+-$+)##0 4 #-8.4+5=) 
��������· ;%+/ &-*-91)*#) '+0 ;)*4!'/ ;*!'/$-##0 9%"#)2. R!. 

Ú���Û��� $%#)")##0 ;%+/, #) "+4' ,-$-#1-(/$-1% $ ;4: "%;/:4 2-1)*4-+% 

�� '!'-$-1% */'/ / $-##/ #- "1-'4? 9%;4##0. 
R�� ,2)#=%1% =94'+%$4 $%9%'% ;4' :-" *!,+%$-##0 "1-+4 ;4' 

Û¶�¹��, #)!.&4'#! ,-.),;):%1%: ,#%()##0 4#1)#"%$#!"14 31!*%"1%& 

��Öµ¶��À, B! '!"06-@15"0 ,2)#=)##02 $24"1/ 31!*%"1%& 9!2;!#)#14$; 
¾µÖ��½���· !"#!$#!"14 =+-9/; $%9!*%"1-##0 "%+49!9-+574> 1- ;!*!=94$ 
�¶î����Ù�µî ,-24"15 -+>24#4>; 2-*6-#7)$!? */'% ,-24"15 #-1*4@$!? 
��¶µ���; ,#%()##0 $!+!6!"14 '!24=!9; $%9!*%"1-##0 2-+!3!"3!*%"1%& 

Û¶�¹�Á����î��¶À��× .*%9)14$.  
»Ö�� , 6!+!$#%& /2!$, B! /2!(+%$+>@ ,#%,%1% $%9%'% =94'+%$%& 

��¼����, – ;*-$%+5#), 9$-+4349!$-#) $)')##0 1)&#!+!64:#%& ;*!7)"4$. L) 
á ,-;!*/9!> ,-;!.46-##0 -$-*402 1- #);)*)'.-:)#%2 $%9%'-2 =94'+%$%& 

��¼����. 

 +0 !:%B)##0 "14:#%& $!' 9!#$)*1!*#!6! $%*!.#%71$- 
$%9!*%"1!$/>15 ;)*)$-(#! *-'4-+5#4 $4'"148#%9%.  +0 4#1)#"%349-74? ?& 

*!.!1% $%9!*%"1!$/>15 *)-6)#1#%8 2)1!' !.*!.+)##0 "14:#%& $!'. 

J%9!*%"1-##0 09 9!-6/+0#1- ;!+4-9*%+-24'/ '!,$!+0@ ;4'$%B%1% 

64'*-$+4:#) #-$-#1-()##0 #- 1 22
 $4'"148#%9- '! 1,4 23

/6!'. C4"+0 
$4'"1!>$-##0 $!'- ;!$)*1-@15"0 $ "%"1)2/ !.!*!1#!6! $!'!;!"1-:-##0. 

E5!6!'#4 ,-6-+5#) $!'!";!(%$-##0 $ :!*#48 2)1-+/*64? "1-#!$%15 
1689,6 2+# 23

/*49.  

Ø��µ�� $ !&!+!'(/$-+5#%& "%"1)2-& &!+!'#!? $!'% #- 9%;’0:/ 

Ö�Ú��¶��À ,2)#=%1% $%1*-1%1% $!'% #- !&!+!'()##0 .4+5=), #4( / 60 

��Úµ� ,- *-&/#!9 $%9!*%"1-##0 ;*!7)"/ ;-*!/1$!*)##0. C*% 75!2/ 

��¾¶��� ,-.*/'#)##0 #-./$-@ ;*%&!$-#!6! &-*-91)*/.  

4.4.3. Âïëèâ êîëüîðîâî¿ ìåòàëóðã³¿ íà äîâê³ëëÿ   
 

Â� :%##%94$, B! "1-#!$+015 ,#-:#%8 $;+%$ #- "1-# '!$94++0, 
�µÖ���·�À 6-,!;!'4.#4, *4'94 1- 1$)*'4 $4'&!'% $%*!.#%71$-. 

) *'+,-&--.  !"#$%&'(. R!*4:#! ;4';*%@2"1$-2% 9!+5!*!$!? 
2)1-+/*64? $%9%'-@15"0 $ -12!"3)*/ '! 3000 1%". 1!## =94'+%$%& *):!$%#.  

<-.*/'#)##0 -12!"3)*% ;4';*%@2"1$-2% 9!+5!*!$!? 2)1-+/*64? 
&-*-91)*%,/@15"0 ;)*)$-(#! $%9%'-2% SF2 (75% $4' "/2-*#!6! $%9%'/ $ 
-12!"3)*/), !9"%'4$ 9-*.!#/ (10,5%) 1- ;%+/ (10,4%). 



 

 

202

 ()*)+-2% /1$!*)##0 =94'+%$%& $%9%'4$ ;4' :-" $%*!.#%71$- 
6+%#!,)2/, -+>24#4>, 9/;*/2/, ;+>2./2/, "1-#/2/, 7%#9/, #49)+> 1- 
'!*!6!74##%& 2)1-+4$ @ *4,#!2-#41#4 $%'% ;):)8. E+4' ,-,#-:%1%, B! ;4' 

:-" ;4*!2)1-+/*648#!? ;)*)*!.9% */' 1- 9!#7)#1*-14$ /1$!*>@15"0 ,#-:#- 
94+594"15 $4'&4'#%& "/+53/*!$24"#%& 6-,4$, '+0 /1%+4,-74? 09%& $4'"/1#4 
)9!#!24:#! $%;*-$'-#4 1)&#!+!64?. J#-"+4'!9 75!6! "1/;4#5 $+!$+>$-##0 
'4!9"%'/ "/+53/*/ #- ;4';*%@2"1$-& 9!+5!*!$!? 2)1-+/*64? #) ;)*)$%B/@ 
22,6%. 

U, 40 2+# 1!## 9!+5!*!$%& 2)1-+4$, B! $%*!.+0>15"0 / "$414, :-"19- 
-+>24#4> "1-#!$%15 – 17 2+# 1!##.  

C4' :-" $%*!.#%71$- -+>24#4> $ -12!"3)*#) ;!$41*0 $%9%'-@15"0 
$)+%9- 94+594"15 "4*:-#%& ";!+/9 4 ,#-:#- 94+594"15 ;%+/. C4: ";49-##0 
$%9%'-@ ,- 6!'%#/ 45 1!## ;%+/.  ! 1!6! ( 7)8 ;%+ 24"1%15 / "!.4 
1!9"%:#4 ;%+!;!'4.#4 *):!$%#% 1-94, 09 -*")# 4 "$%#)75, - 1!2/ @ !"!.+%$! 

#).),;):#%2. F"94+59%  -+>24#48 !1*%2/>15 )+)91*!+4,#%2 ";!"!.!2, 

"1*/2, B! ;*!&!'%15 :)*), )+)91*!+41, ";*%:%#0@ / $-##4 $%"!94 
1)2;)*-1/*%. C*% 75!2/ *!,$%$->15"0 :%")+5#4 &424:#4 *)-974?. 
J4'./$-@15"0 ./*&+%$) $%'4+)##0 -#!'#%& 6-,4$, ,.-6-:)#%& ;%+!2 1- 
=94'+%$%2% "9+-'!$%2%. C4' :-" $%*!.#%71$- !'#4@? 1!##% -+>24#4> $ 
-12!"3)*/ ;!1*-;+0@ ;*%.+%,#! 27 96 31!*/.  

F9%" $/6+)7> /1$!*>@15"0 09 *),/+51-1 ,6!*0##0 -#!'4$, 094 
$%6!1!$+0>15 , #-31!$!6! 9!9"/ 1- 4#=%& 2-1)*4-+4$, B! 24"1015 $/6+)75 4 
"2!+%"14 *):!$%#%. K "2!+-& ;*%"/1#48 9-#7)*!6)##%8 3,4-.)#4,-;4*)#, 

B! 1-9!( $%'4+0@15"0 , 6-,-2%. 

H)2;)*-1/*- -#!'#%& 6-,4$ $4' 50 '! 150 °E, 1!2/ 2-@ 24"7) 1-9!( 

1);+!$) ,-.*/'#)##0 -12!"3)*%. 

V#-+!64:#! $4'./$-@15"0 ,-.*/'#)##0 -12!"3)*#!6! ;!$41*0 #- 
;4';*%@2"1$-& 9!+5!*!$!? 2)1-+/*64?, B! $%*!.+0@ 24'5, 7%#9, "$%#)75, 
#49)+5 1- 4#=4 2)1-+%. 

ãäåæçèéêééë /0,'#$%&'(. R!*4:#! / 9!+5!*!$48 2)1-+/*64? 
��¹�������Áá�À�· '! 1200 2+# 23

 $!'%. E14:#4 $!'% ;4';*%@2"1$ 
¹�¶À�����º 2)1-+/*64? ,-.*/'#)#4 24#)*-+5#%2% *):!$%#-2%, .4+5=4"15 , 
·¹�× @ 1!9"%:#%2% (74-#4'%, 9"-#1!6)#-1%, #-31!;*!'/91% 1!B!), "!+02% 

��Ã¹�× 2)1-+4$ (9/;*/2, 7%#9, ;+>2./2, #49)+5), ";!+/9-2% -*")#/, 

�����Ö���, 2)*9/*4@2, "1%.4@2, "/+53-1-2%, &+!*%'-2% 1!B!. K 

����������µ -+>24#4> $%9!*%"1!$/>15 ,-29#)#/ "%"1)2- ";!(%$-##0 
��Ö�, "$4(- $!'- #)!.&4'#- '+0 ;4'(%$+)##0 "%"1)2%. <#-:#) ,-.*/'#)##0 
��Ö� $4'./$-@15"0 :)*), ;!$)*&#)$%8 "149 , 1)*%1!*4? ;4';*%@2"1$-. 
V¶î�µ�µá�� $%*!.#%71$! #-+)(-15 '! 1%& $%*!.#%71$, #- 09%& ,- 
Á������ 1)&#!+!64? #)2!(+%$! ;)$#!> 24*!> $%9+>:%1% #-'&!'()##0 / 

��µ¹ ";)7%34:#%& '!24=!9 , 1!9"%:#%2% $+-"1%$!"102%. 

) *'+,-&--. 10!#$%&'(. J-(+%$!> ;*!.+)2!> '+0 ;4';*%@2"1$ 
9!+5!*!$!? 2)1-+/*64? @ ,-.*/'#)##0 +-#'=-314$. G- 1)*%1!*40& ,-$!'4$ 
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#-9!;%:/@15"0 '/() $)+%9- 94+594"15 1$)*'%& $4'&!'4$ 1- =+-24$. 
S+-2!"&!$%B- :-"!2 '!"06->15 ,- ;+!B)> 200 6-. L4 
=+-2!#-9!;%:/$-:4 #- ;!$)*&#4 $%"%&->15 4 $41)* *!,#!"%15 ;%+>9/  

;*%+)6+%2% '! ,-$!'4$ 1)*%1!*402%. J4'&!'% 1-9!( 4#34+51*/>15"0 / 

O*/#1 4 ;!1*-;+0>15 / ;4',)2#4 6!*%,!#1%, ,-.*/'#>>:% ?&. 

G� 1)*%1!*4? -+>24#4@$%& ,-$!'4$ #-9!;%:/@15"0 !"!.+%$! .-6-1! 

¾�����¶���× $4'&!'4$ / $%6+0'4 :)*$!#%& =+-24$. J!#% ,.)*46->15"0 
¾����� #).- / ";)74-+5#%& =+-2!#-9!;%:/$-:-&, 094 ,-82->15 "!1#4 
Ù�¹���µ�. G-;*%9+-', ;+!B- =+-2!#-9!;%:/$-:- IN< ,-82-@ 188 6- 4, 
Ú�Ù�¶À��º ;+!B4 ,-$!'/ 480 6-. <- '-#%2% 1)&#4:#!6! $4''4+/ IN< "5!6!'#4 
Á =+-2!#-9!;%:/$-:4 ,#-&!'%15"0 15,6 2+# 1!## :)*$!#!6! =+-2/  

¸ð((( *49), '! 1!6! ( B!*4:#! '!'-@15"0 .+%,59! 1 2+# 1!##.  /() 
��Ã¶���î ;*!.+)2!> @ 1*-#";!*1/$-##0 6+%#!,)2/ 1- 8!6! */'% – 

��¹���µ�. W!9"%1% '!"1-$+0>15 $!'!> 4 ;4' $%$-#1-()##02 $!#% "%+5#! 

¾�¶·�À 4 ,-.*/'#>>15 .)*)6% 1- $!'% $!'!82. N+%#!,)2 $),/15 $-6!#-2% 4 
��¹µ¶À¹� $4# .!*!=#!;!'4.#%8, 1! '/() $)+%9- 94+594"15 8!6! $%"%;-@15"0 
µ *!,;%+>@15"0 / -12!"3)*/. 

S+-9% @ '*/6%2 ;*!'/91!2 2)1-+/*648#%& ;*!7)"4$, 094 
/1$!*>>15"0 ;4' :-" !=+-9/$-##0 ($%$)')##0 / =+-9) !9"%'4$ ;!*!(#5!? 
;!*!'% 4 3+>"4$. M!:- =+-9% 2!(/15 ./1% 4 '!"%15 74##!> "%*!$%#!>, 

;*!1) / .4+5=!"14 $%;-'94$ $!#% @ $4'$-+5#%2 ;*!'/91!2, 1!.1! $4'&!'-2% 

2)1-+/*648#!6! $%*!.#%71$-. J%&4' =+-94$ ;4' :-" ;+-$+)##0 */' 

9!+5!*!$%& 2)1-+4$, ,-,$%:-8, $)+%9%8 4 "1-#!$%15 60-120% $4' 2-"% 

*/'#!? :-"1%#% =%&1%. F"#!$#%2% 9!2;!#)#1-2% =+-94$ @ SiO2, FeO, 

CaO, - 1-9!( Al2O3, MgO, ZnO. 

 

4.4.4. Âïëèâ ìåòàëóðã³¿ íà çì³íè êë³ìàòó 
 
P�����Á =94'+%$%& $%9%'4$ ;4';*%@2"1$ 2)1-+/*648#!6! 9!2;+)9"/ 

������¶·�À ;-*#%9!$4 6-,%, '! 09%& $&!'015: !9"%' 9-*.!#/ (IV) – EF2, 

����� (EG), !9"%' #41*!6)#/ (IV) – NF2, 64'*!31!*$/6+)74 (NXJ), 

¾�������ÁÙ¶��µ (CXJ), 6)9"-31!*%' "/+53/*/ SF6. 

F9"%' 9-*.!#/ (IV), 09 8 4#=4 ;-*#%9!$4 6-,%, 2-@ ,'-1#4"15 
/1*%2/$-1% 1);+!$) $%;*!24#>$-##0 .4+0 ;!$)*&#4 <)2+4 4 7%2 $%9+%9-1% 

;4'$%B)##0 1)2;)*-1/*%.  

< 1950 '! 1990 **. !."06% $%9%'4$ !9"%' 9-*.!#/ (IV) ,*!"+% #- 
30%. G-;*%9+-', / 1987 *!74 $ -12!"3)*/ ;+-#)1% #-'48=+! 5,5 2+*' 1!## 

$/6+)9%"+!6! 6-,/.  

J4';!$4'#! '! "A4!1"59!6! ;*!1!9!+/" (T;!#40, 1997 *.) -#1*!;!-

6)##4 $%9%'% ;-*#%9!$%& 6-,4$ #) 2->15 ;)*)$%B/$-1% *4$)#5 1990 *!9/. 

í¶µÖ ,-,#-:%1%, B! $ 1992 *. (/ *49 ;*%8#0110 9!#$)#74? $  
Qµ�-')-Y-#)8*!) $%9%'% $ 9*-?#-&, 094 *!,$%$->15"0, "1-#!$%+% 25%, 1! 

���µ $!#% $() "1-#!$+015 50% ,-6-+5#!? 2-"% $%9%'4$. 
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V����¹���À¹µ 3-&4$74 $ "$!?& ,-;)*):)##0& #-6!+!=/>15 #- 
�µÖ�Á��µ��À / #-/9!$%& 9!+-& @'%#!? '/29% ;*! *!+5 !9"%'/ 9-*.!#/ (IV) 

í»2 1- ')09%& 4#=%& 6-,4$, - 1-9!( #- 1), B! $ :!*#48 2)1-+/*64? $)+%9- 
¹µ¶À¹µ��À EF2 /1$!*>@15"0 #) $#-"+4'!9 ,6!*0##0 ;-+%$-, - @ #-"+4'9!2 

���¹�µ¿ $4'#!$+)##0 ,-+4,- 4, */' 

Ü�»2+E ZI) + EF2. 

#[4')*-2%” ,- .-6-152- ";)7%34:#%2% =94'+%$%2% $%9%'-2% (EF, 

SF2, NO4) / :!*#48 2)1-+/*64? @ 9!9"!&424:#) 1- -6+!2)*-748#) $%-

���������, !'#-9 #) "+4' ,-./$-1% 4 ;*! ;*!.+)2%, B! $%#%9->15 / 

���¶�¾¶���¶À��× 7)&-& 1- 7)&-& $%*!.#%71$- 9!+5!*!$%& 2)1-+4$ F1(), 
��� 7) !.!$’0,9!$! ;!1*4.#! $*-&!$/$-1% ;4' :-" *!,*!.+)##0 
���Á���Ú���µÙ�¶À��× 1)&#!+!648 1- $4';!$4'#!6! !.+-'#-##0. 

��� ������ � ������� �������� ��� ������

������ !"$� ���%�����& !'$����)�&�

À�%$'���$���� ��*'���

G�¿�¹�Á�¶À�µÛ�� ,-$'-##02 '+0 ;4';*%@2"1$ 9!+5!*!$!? 2)1-+/*64? 
á *!,*!.9- 4 *)-+4,-740 ,-&!'4$ .!*!15.% , =94'+%$%2 $;+%$!2 #- '!$94++0 
�� $%9!*%"1-##0 $4'&!'4$. 

»×����� -12!"3)*#!6! ;!$41*0 #- ;4';*%@2"1$-& , $%*!.#%71$- 
¹�¶À�����× 2)1-+4$ ;!+06-@ $ !:%B)##4 1- /+!$+)##4 =94'+%$%& 6-,4$.  +0 
�À�Ù� ,-"1!"!$/>15 .-1-*)8#4 7%9+!#%, "/&4 )+)91*!34+51*%, '%2!"!"%, 

½� $"1-#!$+>>15 / 94#74 "%"1)2% -.! ;)*)' )+)91*!34+51*-2%.  

V�¾µ���µ¿�µ 6-,% $/,+4$ ;)*)"%;-##0 4 ;!'*4.#)##0 !;49/ !:%B/>15  
� 6!*%,!#1-+5#%& )+)91*!34+51*-&. N-,% )+)91*!+4,)*4$ #- -+>24#4@$%& 

Ú���Ö�× !:%B->15 $4' 6-,!;!'4.#!6! 31!*%"1!6! $!'#>, ;%+/ 4 "2!+%"1%& 

��¼���� ;*!2%$-##02 "+-.9%2 "!'!$%2 *!,:%#!2 (4-6%). \+)91*!+4,)*% 

����½��µ 1-9!( ;-+5#%9!$%2% ;*%"1*!02% '+0 '!;-+>$-##0 !9"%'/ 

�ÁÙ¶��î. 

â¶��¶��µ 6-,% !:%B->15 ";!:-19/ $4' ;%+/ 1- "2!+ / '$!;4+5#%& 

�¶�¹����µ¶À���×, - ;!142 / ;!*!(#%"1%& "9*/.)*-& ,*!=/>15 *!,:%#!2 

��Ö�.  +0 !:%B)##0 ;!$41*0 ,-"1!"!$/>15 ,').4+5=!6! 2!9*4 -;-*-1%, 094 
��î�À 9*42 ;)*)$-6 $)+%94 #)'!+49%, - 1!2/ $ !"1-##4 *!9% ;!:-+% 

Ú�������Á���� "/&) "!*.748#) !:%B)##0. 
J%*!.#%71$! 9!+5!*!$%& 2)1-+4$ ;!1*)./@ .-6-1! $!'%, $!'#4 

*)"/*"% $%1*-:->15"0 , $%9!*%"1-##02 1)&#!+!64? ,$!*!1#!6! 

$!'!;!"1-:-##0, ,- '!;!2!6!> 09!? "1-.4+4,-740 "9+-'/ $!'%, ,-;!.46-##0 
#-9%;!/1$!*)##> 4 ;!"%+)##> 9!*!,4? '!"06-@15"0 .), "9%'-##0 ,4 
,$!*!1#!? "%"1)2%. H!.1!, 1)&#!+!64:#- $!'- ;*!&!'%15 94+59- "1-'48 
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$%*!.#%:!6! ;*!7)"/, - ;!142 ,-+)(#! $4' $%2!6 14@? :% 4#=!? "1-'4?, 
;!'-@15"0 #- 1/ :% 4#=/ ;)*)*!.9/ .), ;!;)*)'#5!6! !:%B)##0. 

´µÖÃ��¶���· 1-9!? "%"1)2% "$4(!> $!'!> #)!.&4'#) +%=) '+0 
¹��¾�����µº $1*-1 $!'% $4' $%;-*!$/$-##0 1- *!,.*%,9/$-##0.  +0 
¾�¾������· ,-29#)#%& ,$!*!1#%& "%"1)2 .4!+!64:#! !:%B)#%2% "14:#%2% 

��Ö��� 74 $!'%, 09 4 $!'% , ;*%*!'#%& '()*)+, 2->15 ./1% ;!2’09=)#4 1- 
Ú����¶��µ #-"14+59%, B!. / "%"1)24 $"1-#!$%+-"0 *4$#!$-6- #- ,-'-#!2/ 

�µ��µ.  

Â¶· /#%9#)##0 =94'+%$!6! $;+%$/ ;!$)*&#)$!6! "1!9/ , 1)*%1!*4? 
¾µÖ¾��á����� #)!.&4'#! "1$!*>$-1% +!9-+5#4 '!B!$4 9-#-+4,-74?. H-94 
¹���¶µÚ��µ¿�µ "%"1)2% ,.%*->15 ;!$)*&#)$4 "14:#4 $!'% 4 #-;*-$+0>15 #- 
¶�¹�¶À�µ !:%"#4 ";!*/'%, ') !:%B->15"0 $!'% $4' !"#!$#%& 

Ú���ÁÖ�î��¼µ�, :%2 ,-;!.46-@15"0 ?& ;!1*-;+0##> / $!'!82%.  

´µÖ :-" $%*!.#%71$- .-6-15!& 9!+5!*!$%& 2)1-+4$ /1$!*>@15"0 
Û¶��, B! #-9!;%:/@15"0 / =+-2!$4'"148#%9-&, 4 09%8 2!() 
��¹�������Á�����À / $%*!.#%71$4 ./'4$)+5#%& 2-1)*4-+4$. G-;*%9+-', ;4' 

¼�� $%6!1!$+)##0 -+>24#4> , #)34+4#4$ , $4'&!'4$ $%6!1!$+0>15 
���µ¶µ����¿ 7)2)#1, , 09!6! !1*%2/>15 9!#"1*/9748#%8 4,!+0748#%8 

Ù�Ú������ $%"!9%& 2-*!9, ,4 =+-2/ !1*%2/>15 $!6#)1*%$94 .)1!# 4 7)6+/, 

� 1-9!( $%;-+)#4 ;+%1%, .+!9%, +)69!$-6%8, 4,!+0748#%8 2-1)*4-+. K 

Ö���Ã�À��Á ./'4$#%71$4 8!6! $%9!*%"1!$/>15 '+0 ,24B)##0 3/#14$ 09 

¾µÖ���¶¹���¿ =-*, - 1-9!( 09 $'0(/:%8 -"3-+51!.)1!#. 

ó¶��� 2!(/15 "+/6/$-1% ;)*";)91%$#!> "%*!$%#!> '+0 .-6-15!& 

µ�Û�× ./'4$)+5#%& 2-1)*4-+4$. P)*$!#%8 =+-2 -+>24#4@$!6! $%*!.#%71$- 
Ú��¿Û�� "$!@ ,-"1!"/$-##0 09 *)-6)#1 / 2)1-+/*648#48 ;*!2%"+!$!"14 ;4' 

¼�� $%*!.#%71$- -6+!2)*-1/ 4 ,-+4,!*/'#%& !9-1%=4$, - 1-9!( 09 ;462)#1 
Ö¶· ,-3-*./$-##0 +-24#!$-#%& =-*4$ ')*)$!"1*/(9!$%& ;+%1. 
Â��¶µÖÃ���· $%0$%+%, B! :)*$!#%8 =+-2 -+>24#4@$!? ;*!2%"+!$!"14 @ 
Ö����� "!*.)#1!2 '+0 !:%B)##0 ;*!2%"+!$%& 6-,4$ $4' ";!+/9 "4*9%, 

����Á, -,!1/ 1- 4#=%&, '+0 /+!$+)##0 ;)"1%7%'4$ 4, ,-.*/'#)#%& $!'. 

à�µ�� / #5!2/ $)+%9!6! #-.!*/ 2-9*!- 4 249*!)+)2)#14$ (3!"3!*/, ,-+4,-, 
��Ù�µî, 2-*6-#7>, 24'4, 9!.-+51/, 1%1-#/, #49)+>, "4*9%, &+!*/ 4 .!*/), B! 

Ú��×�Ö·�À�· $ */&+%$!2/ "1-#4 4 +)69! ,-"$!>>15"0 *!"+%#-2%, 

�µÖ�Á��µ��À #).),;):#%& 1!9"%:#%& *):!$%# '->15 2!(+%$4"15 
Ú�������Á���� :)*$!#%8 =+-2 09 24#)*-+5#4 '!.*%$- '+0 ;4'(%$+)##0 
�µ¶À�À¹�Ù��¾�Ö���À¹�× 9/+51/*. I49*!)+)2)#1%, B! $&!'015 / :)*$!#%8 

Û¶��, ,#-:#! ;!+4;=/>15 094"15 4 &-*:!$/ 74##4"15 $*!(->. J*-&!$/>:% 

¶ÁÃ�µ 09!"14 :)*$!#!6! =+-2/, 8!6! ,-"1!"/$-##0 !"!.+%$! ;)*";)91%$#) 
�� ,-"!+)#%& O*/#1-&.  
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�+� ������ �'"��"��,'�'-'��� � !'$����)�&

»Ö�µáî , 6-+/,)8, '! '40+5#!"14 09!? B!'! *)"/*"!,.)*)()##0 1- 
�¹�¶�Ùµº +>'"1$! "1-$%15 ")*8!,#4 ;*)1)#,4?, @ 2)1-+/*640. G-;*%9+-', 

����¶Á�Ùµ¿��¿ 9!2.4#-1 ;!$#!6! 7%9+/, B! $%;/"9-@ 10 2+# 1!## "1-+4 ,- 
�µ¹, '! ,-;*!$-'()##0 "/$!*%& ,-&!'4$ 9!#1*!+> B!*!9/ $%9%'-$ $ 
��������Á ;!#-' 200 1%". 1!## ;%+/, 50 1%". 1!## "4*9%, 250 1%". 1!## 

�¹��ÖÁ 9-*.!#/ (II), !9"%'4$ #41*!6)#/ 1- 4#=%& *):!$%#. A*42 1!6!, 

������ ,-$!'"59%& -6*)6-14$ "/;*!$!'(/@15"0 =/2!2 1- $4.*-74@>. 

íÁ¼���� 2)1-+/*640 O*/#1/@15"0 #- $%9!*%"1-##4 ;-+%$#%& *)"/*"4$ 
¸$/64++0, ;*%*!'#%8 6-,, #-31-), )+)91*!)#)*64? ('()*)+- – #-31-, ;*%-

��Ö��¿ 6-,, $/64++0), ;!$41*0 ($%*!.#%71$!, ;!$’0,-#) ,4 ,#-:#%2% $%1*--
���� )+)91*!)#)*64?). 

\���Ù����Á��� 2)1-+/*648#%& ;4';*%@2"1$, ,-,$%:-8, ;!'4+0>15 #- 
ÍÌ7ÎÏÑÑ. 1- ,/#&-++).  

Â� ;)*$%##%& #-+)(-15 ";!(%$-#4 / ;*!7)"4 $%*!.#%71$-, B! 

��Ö×�Ö·�À #- ,-$!', $/64++0, 6-,, 2-,/1, )+)91*!)#)*640.  
à������µ )#)*6)1%:#4 *)"/*"% (J\Q) /2!$#! ;!'4+0>15 #- '$4 

Ù�Á¾�: ,-2#1# 1- +-981#7#/%+()*+). 
â #-=48 9*-?#4, 09 4  .-6-15!& ;*!2%"+!$! *!,$%#)#%& 9*-?#-&, 

������Á /$-6/ ;*%'4+0>15 /1%+4,-74? $%"!9!;!1)#748#%& J\Q. 

Â� $%"!9!;!1)#748#%& $1!*%##%& )#)*6!*)"/*"4$ #-+)(-15 #-6*414 
Ö� $%"!9%& 1)2;)*-1/* (1000-1700 °E) $4'&4'#4 6-,% 2)1-+/*648#%& 

�Ù��Ù��µ� 1- $4'&!'%, B! 24"1015 6!*>:4 9!2;!#)#1%. G- ;*-91%74 
��¹�������Áî�À '!"%15 )3)91%$#4 ";!"!.% /1%+4,-74? 34,%:#!? 1- &424:#!? 
��¾¶��� 7%& 6-,4$. 

à�×�Ö·¼� 4, *!.!:!6! ;*!"1!*/ 2)1-+/*648#%& -6*)6-14$, 6-*0:4 
Ö����µ 6-,% ,-.%*->15 4, "!.!> ,#-:#/ 94+594"15 1);+!1% (B! .4+5=) 6-,4$, 
�� $%B- ?& 1)2;)*-1/*- 1- #%(:%8 "1/;4#5 $%9!*%"1-##0 1);+!1% $ 
�Ù��Ù��µ).  +0 2-9"%2-+5#!6! ;*!$)')##0 /1%+4,-74? 1);+!1% #-8:-"14=) 
��¹��Áî�À 1-94 !;)*-74?: 

/ ;*!;/"9->15 $4'&4'#4 6-*0:4 6-,% :)*), 9!1)+-/1%+4,-1!* , 2)1!> 

��������· ;-*%; 

/ $%9!*%"1!$/>15 6-*0:4 6-,% '+0 ;!;)*)'#5!6! (;)*)' 

Ú������Ã���·� / "1-+);+-$%+5#%8 -6*)6-1) ;4'46*4$-##0 
����¶���Á×�Á; 

/ "1$!*>>15 /2!$% '+0 ;)*)'-$-##0 1);+!1% 6-*0:%& 6-,4$ ;!$41*> 

��� 6-,/, B! ;!'-@15"0 / 2)1-+/*648#%8 -6*)6-1 '+0 6!*4##0 
¸,-"1!"/$-##0 1);+!!.24##%94$ *)6)#)*-1%$#!6! 1- *)9/;)*-1%$#!6! 

��¾µ�). 

í¶µÖ ,-,#-:%1%, B! 94+594"15 1);+!1%, $4'4.*-#!? 4, 6-*0:%& '%2!$%& 

Ù�Úµ� 4 $#)")#!? / ;4: , ;4'46*41%2 ;!$41*02 -.! 6-,!2, @ ,#-:#! 74##4=!> 
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Ú� 94+594"1> 1);+!1%, !1*%2-#!? $ ;):4 $#-"+4'!9 ,6!*0##0 ;-+%$-. J%-

¹��������· , 74@> 2)1!> *)6)#)*-1%$#%& 4 *)9/;)*-1%$#%& 1);+!!.24#-

��¹µ� '-@ ,2!6/ ,#-:#! ,#%,%1% $%1*-1% ;-+%$-. 
A���������µ 6-,% – 74##) '()*)+! $%"!9!;!1)#748#%& J\Q (2!(-

¶��µ��À /1%+4,!$/$-1% 34,%:#/ 1);+!1/ #-6*41%& 6-,4$ 1- &424:#/ 1);+!1/ 

¾µ�¶· ";-+>$-##0 EF 4 G2), -+) ;*% 75!2/ ;!1*4.#! $*-&!$/$-1% #-"1/;#): 
µ��������µ��À $%'4+)##0 6-,4$ 4, 9!#$)*1!*- ;)*4!'%:#! ,24#>@15"0 $4' 

�Á¶· $ 24(;+-$%+5#%8 ;)*4!' '! 2-9"%2/2/ ;*%.+%,#! $")*)'%#4 
¾��ÖÁ����·. T9B! $*-&/$-1%, B! ;*!24(!9 :-"/ $4' $%;/"9-##0 '! 

��¾Á�¹���· "1-#!$%15 35 &$., - 1*%$-+4"15 4#1)#"%$#!6! !9%"#)##0 
�ÁÙ¶��î 10 &$., 1! 4, 1440 &$. '!.!$!6! :-"/ +%=) 10]40 = 400 &$. #- '!./ 

¹�������� ,-+%=->15 6-,%, B! @ J\Q. 

N��·¼µ 9!#$)*1)*#4 6-,% 2!(#- $%9!*%"1!$/$-1% 09 $4'#!$#%9 

Ú�¶µÚ��ÁÖ��º "%*!$%#% 1- '+0 ;!;)*)'#5!6! ;4'46*4$-##0 2)1-+!.*/&1/, 

·¹�¿ ,-$-#1-(/>15 / 9!#$)*1!*. I!(+%$4 8 4#=4 $-*4-#1% $%*4=)##0 
¾���¶��� )3)91%$#!6! $%9!*%"1-##0 &424:#!? 4 34,%:#!? 1);+!1% 

¹����������× 6-,4$. 
G�ÚÀ¹�¾�����µ¿�µ $1!*%##4 )#)*6)1%:#4 *)"/*"%, #-;*%9+-' $4'&4'#4 

Ù�Ú� , 1)2;)*-1/*!> 200 °E 4 2)#=), :-"1! #) +%=) ,-+%=->15"0 
����¹����������, - 8 *!,"4>>15"0 / #-$9!+%=#5!2/ ")*)'!$%B4. K 24*/ 

�Ö��¹���¶���· $%"!9!;!1)#748#%& J\Q, :-"19- )#)*64?, B! $1*-:-@15"0 , 
��ÚÀ¹�¾�����µ¿���� J\Q, ,*!"1-@. C*!.+)2- $%9!*%"1-##0 7%& J\Q 2-@ 
¹µ¶À¹� -";)914$:  
ðß J%*!.+)##0 )#)*64? #- .-,4 ";)74-+5#%& 1/*.4# ($%;*!./$-#! $ 

T¾��µº, C4$')##48 A!*)?, U1-+4?). 
ìß J%9!*%"1-##0 #%,59!;!1)#748#%& J\Q '+0 !.46*4$-##0 O*/#1/ $ 

��¾¶��·×. <- ;!;)*)'#42% *!,*-&/#9-2% 1-9) ;4';*%@2"1$!, 09 

��¶�¹�¿ 2)1-+/*648#%8 9!2.4#-1, 2!() !;-+>$-1% 

��ÚÀ¹����¾����Á����� (80-90 °E) J\Q ;*%.+%,#! 150 6- 1);+%75 4 
Ú���Ú¾�¼Á���� $%*!B/$-##0 .+%,59! 60 1%". 1!## !$!:4$ 1- ,)+)#4. 

3ß J%9!*%"1-##0 ;)*);-'/ 1%"9/ ;4' :-" '*!")+>$-##0 6-,/ #- 
Ù�Ú���Ú¾�Öµ¶À��× ;/#91-& (NQC) 4 6-,!*!,;!'4+5#%& "1-#740& (NQE) 

����¶Á�Ùµ¿��× ,-$!'4$. K .-6-15!& $%;-'9-& 1%"9 ,2)#=/@15"0 $ 3-6 

��Úµ� .), ./'5-09!6! $%9!*%"1-##0, 1!'4 09 )#)*64> "1%"#)#%& 6-,4$ 
��Ã�� ,-"1!"!$/$-1% '+0 $%*!.#%71$- &!+!'/, ;!1*4.#!6! '+0 
Ú���µÙ���· ;+!'!!$!:)$!? ;*!'/974?. 

ñß J%9!*%"1-##0 !9"%'/ 9-*.!#/ (II), B! $%'4+0@15"0 , $4'&4'#%& 6-,4$ 
Ö¶· !1*%2-##0 "/&!6! +5!'/, 09%8 2!(#- $%9!*%"1!$/$-1% '+0 
Û��Ö¹�Ù� ,-2!*!(/$-##0, ,.)*46-##0 1- "/=4##0 ;*!'/914$ 
×��¼Á����·, ,!9*)2- / ,$’0,9/ 4, ,-.!*!#!> $%9!*%"1-##0 3*)!#4$ 
¸'+0 ,.)*)()##0 !,!#!$!6! =-*/). 
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  
 

1. < 09%& 6-+/,)8 "9+-'-@15"0 2)1-+/*648#%8 9!2;+)9"?  

2. T9- *!+5 9!(#!? 6-+/,4 $ "9+-'4 2)1-+/*648#!6! 9!2;+)9"/. 

3. Q!+5 2)1-+/*648#!6! 9!2;+)9"/ $ #-*!'#!2/ 6!";!'-*"1$4 K9*-?#%. 

4. T9%8 &424:#%8 "9+-' :-$/#/? 

5. T94 4"#/>15 !"#!$#4 1)&#!+!64:#4 ;*!7)"% ;4' :-" $%6!1!$+)##0 
:-$/#/? 

6. T94 */'% $%9!*%"1!$/>15 '+0 $%6!1!$+)##0 :-$/#/? E9+-' */'. 

7. M424:#%8 "9+-' '!2)##%& 6-,4$. 
8. T94 =94'+%$4 ";!+/9% #-'&!'015 $ -12!"3)*#) ;!$41*0 ;4' :-" 

$%6!1!$+)##0 :-$/#/? 

9. T94 2)1!'% $%*!.#%71$- :-$/#/ $4'#!"015 '! #-8.4+5= 

;)*";)91%$#%& , 1!:9% ,!*/ $;+%$/ #- '!$94++0? 

10. M424:#%8 "9+-' 9!#$)*1!*#%& 6-,4$. 
11. T94 $%9!*%"1!$/>15 2)1!'% '+0 $%*!.#%71$- "1-+4? 

12. T94 6-,% ;!1*-;+0>15 $ -12!"3)*#) ;!$41*0 ;4' :-" *!.!1% 

)+)91*!'/6!$%& ;):)8? M424:#%8 "9+-' 6-,4$. 
13. T94 2)1!'% $%*!.#%71$- "1-+4 $4'#!"015 '! #-8.4+5= ;)*";)91%$#%& 

, 1!:9% ,!*/ $;+%$/ #- '!$94++0? 

14. G-$)'415 ;*%9+-'% 1)&#!6)##!6! $;+%$/ :!*#!? 2)1-+/*64? #- 
64'*!"3)*/ 1- O*/#1%. 

15. G-,$415 ,-6-+5#4 1)&#!+!64:#4 ;*!7)"% $%6!1!$+)##0 24'4 1- 
-+>24#4>. 

16. T9%2% $%9%'-2% &-*-91)*%,/@15"0 9!+5!*!$- 2)1-+/*640? 

17. P%2 $4'*4,#0@15"0 1)&#!6)##%8 $;+%$ #- '!$94++0 ;4';*%@2"1$  
:!*#!? 2)1-+/*64? $4' 9!+5!*!$!?? 

18. J%9%'% 09%& ;4';*%@2"1$ 2)1-+/*648#!6! 9!2;+)9"/ ";*%0>15 
/1$!*)##> 9%"+!1#%& '!B4$? 

19. T94 2!(+%$4 #-"+4'9% ;-*#%9!$!6! )3)91/? 

20. < 09!> 2)1!> 2!(#- $%9!*%"1!$/$-1% 9!#$)*1!*#4 6-,%? 
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Ð01256 8 

ÌÀØÈÍÎÁÓÄ²ÂÍÈÉ ÊÎÌÏËÅÊÑ 
 

Çàãàëüí³ â³äîìîñò³ ïðî ñêëàäîâ³ 
ìàøèíîáóä³âíîãî êîìïëåêñó. Ãåîãðàô³ÿ 
ðîçì³ùåííÿ. Ìàëà ìåòàëóðã³ÿ. Ëèâàðíå 
âèðîáíèöòâî. Îñíîâí³ òåõíîëîã³÷í³ 
ïðîöåñè. Øòàìïóâàííÿ òà êóâàííÿ, 
îñíîâí³ òåõíîëîã³÷í³ ïðîöåñè. 
Îáðîáëþâàëüíå âèðîáíèöòâî: îáðîáêà 
ìàòåð³àë³â ð³çàííÿì, åëåêòðîô³çè÷í³, 
åëåêòðîõ³ì³÷í³, òåðì³÷í³ ìåòîäè îáðîáêè  
ìàòåð³àë³â, çâàðþâàííÿ. Âïëèâ ñêëàäîâèõ 
ìàøèíîáóä³âíîãî êîìïëåêñó íà äîâê³ëëÿ  

 

 
 
5.1. Çàãàëüí³ â³äîìîñò³ ïðî ñêëàäîâ³ êîìïëåêñó. 

Ãåîãðàô³ÿ ðîçì³ùåííÿ 

 

 !"#$%&'()*$#+ ,%-./0,1 .%1)(!2 %($0 3 .04"#5 -)167 ' 3!8!/7$)+ 

.4%-#1/%*%19) :,4!;$#. <%8% .4%(',6)= "#4%,% *#,%4#19%*'2971= '1)-! 
8!/'3=-# $!4%($%8% 8%1.%(!419*!. >! 17%8%($) $0-%?/#*% '=*#9# ?#99= 
/@(#$# &03 -!"#$. A!$)"0 .%$=99= “-!"#$!” %3$!B!/% /#"0 905$)B$#+ 

3!1)&, 4%&%9! =,%8% 3!1$%*!$! $! *#,%4#19!$$) -05!$)B$%8% 4'5'. C/0 
17%8%($) +%8% 3-)19 3$!B$% 4%3"#4#*1= (60 ) ,%-.’@904, ) 4!()%/%,!9%4 
9%D%). E'B!1$0 -!"#$%&'('*!$$= 19!/% ('?0 $!',%-)19,#-. 

F!8!/7$%1*)9%*%@ 90$(0$6)2@ 2 .%19)+$0 '1,/!($0$$= -!"#$.  

G :,4!;$) -!"#$%&'('*!$$= 2 &!8!9%.4%H)/7$#- ) .40(19!*/0$0 
9!,#-# 8!/'3=-#, =,  !"!#$%&, '(!%)*+('%& 9! '+,%& -!./%+01213!%%4. 

F!/0?$% *)( 905$%/%8)B$#5 %1%&/#*%190+ ,%?$! 3 8!/'30+ -!2 1*%; 
.4#$6#.# 4%39!"'*!$$=. I!,, 3!8!/7$0 -!"#$%&'('*!$$= 9=?)2 
.040*!?$% (% 1.%?#*!B! 9! -09!/'48)+$#5 &!3, 94!$1.%49$0 – (% 94'(%*#5 
401'41)* .0*$%; ,*!/)H),!6);, 9%B$0 – (% $!+&)/7"#5 $!',%*#5 60$94)*. 

 !"#$%&'()*$#+ ,%-./0,1 1,/!(!2971= 3 -09!/%%&4%&,#, */!1$0 
-!"#$%&'('*!$$= 9! -!/%; -09!/'48); (4#1. 5.1). 

 !"#$%%&'%&(# – 60  *#8%9%*/0$$= -09!/0*#5 *#4%&)*, -09!/%,%$-

194',6)+, 40-%$9 -!"#$ 9! %&/!($!$$=. 
 #$# )!"#$*'+,- – 60 $0*0/#,) 605# .4# -!"#$%&'()*$#5 .)(.4#-

2-19*!5, =,)  *#.'1,!@97 (09!/) (/= 4)3$#5 -!"#$ 9! 3!8%9%*%, (/= ;5 
*#8%9%*/0$$=.  !/! -09!/'48)= .40(19!*/0$! /#*!4$#- ) ,%*!/717,%-
.401%*#- *#4%&$#69*%-, 3*!4@*!$$=- 9! "9!-.'*!$$=-. 
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 !"#$%&'('*!$$= *)(%&4!?!2 905$)B$#+ .4%8401 ,4!;$# ) -!2 
*0/#,0 3$!B0$$= (/= 4%3*#9,' ;; .4%(',9#*$#5 1#/, .)(*#D0$$= 
0,%$%-)B$%; -%8'9$%19) (04?!*# 9! (%&4%&'9' $!4%('.  !"#$%&'('*!$$= 
1.4!*0(/#*% $!3#*!@97 10460*#$%@ )$('194);.  

 

A#1. 5.1. E94',9'4$! 150-! -!"#$%&'()*$%8% ,%-./0,1' 
 

.#+#$/0! )#120%&*3*4#00- 3!+-!2971= *#8%9%*/0$$=- 3!1%&)* 
*#4%&$#69*! ) 2 (%1#97 -09!/%-)19,#-. I%-' *%$% 3%4)2$9%*!$0 $! 
1.%?#*!B! 9! 4!+%$# B%4$%; -09!/'48);. <%8% %1$%*$#-# 8!/'3=-# 2 *!?,0 
9! 1)/717,%8%1.%(!417,0 -!"#$%&'('*!$$=, ! 9!,%? 94!,9%4%&'('*!$$=, 
*0419!9%&'('*!$$=, *#4%&$#69*% '19!9,'*!$$= (/= /08,%; 9! 5!4B%*%; 
.4%-#1/%*%19). 

5!67&  -!./%+01213!%%4 *#4%&/=2 0$04809#B$0, -09!/'48)+$0, 
8)4$#B0,  5)-)B$0 9! $!H9%5)-)B$0 '19!9,'*!$$=, -!"#$# (/= &'()*$#69*! 
9! .%49%*%8% 8%1.%(!419*!.  

G :,4!;$) 1,/!/#1= 9!,) 4!+%$# 9! 60$94# *!?,%8% 
-!"#$%&'('*!$$=: J%$067,#+ (K4!-!9%417,, L%4/)*,!), M!4,)*17,#+ 

(M!4,)*), N4#($).4%*17,#+ (J$).4%.094%*17,, K4#*#+ A)8), N4#,!4.!99= 
(O7*)*, J4%8%&#B, P%4#1/!*). 

89#$)$7+"+)*+2!()$7& -!./%+01213!%%4 *#4%&/=2 ,%-&!+$# 9! )$") 
1)/717,%8%1.%(!417,) -!"#$# ) 3%4)2$9%*!$% $! 1.%?#*!B! (1.06)!/)3!6)@ 

1)/717,%8% 8%1.%(!419*!). F04$%3&#4!/7$) ,%-&!+$# *#4%&/=@97 ' 
M041%$) 9! Q/0,1!$(4);, &'4=,%3&#4!/7$) – ' I04$%.%/) ) J$).4%-
.094%*17,', ,','4'(3%3&#4!/7$) – ' M041%$), 9%4H%3&#4!/7$) – ' E*)9/%-
*%(17,'. :(!7'+(+01213!%%4 2 94'(%-)19,#- ) *#8%9%*/=2 ,%/)1$) ) 
8'10$#B$) 94!,9%4# (M!4,)*, J$).4%.094%*17,) 9! 94!,9%4$) !8408!9# 

(K#;*, G)$$#6=). 
5&()'!'+01213!%%4 *&(&3!6%+ 3!+-!2971= *#4%&$#69*%- *0419!9)* 

– -09!/%%&4%&$#5, (040*%%&4%&$#5, 4%39%B'*!/7$#5. Q19!$$)- B!1%- 

34%19!2 B!19,! *#8%9%*/0$$= %&/!($!$$= 3 B#1/%*#- 9! .4%84!-$#- 

9:;<=>?@BCD=<E 

F>9HIJFK 

LMOUWXXYZXY[U 
] -09!/0*) *#4%&# 

] -09!/%,%$194',6); 
] 40-%$9 -!"#$ 9!        
%&/!($!$$= 

LU^_`XYabacU``d
e 70 8!/'30+ 

LUWU @1234<7AB?
] /#*!4$0 *#4%&$#69*% 
] "9!-.'*!$$= 
] ,%*!/717,%-.401%*0 
*#4%&$#69*%  
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,04'*!$$=- ) *0419!9)*-!*9%-!9)*. S@ 8!/'37 .40(19!*/0$% ' K#2*), 
O7*%*), M!4,%*),  J$).4%.094%*17,',  K4!-!9%417,', T#9%-#4). 

;)'!'713!%%4 2#4 #&"7+< '! =!(,+3+< *(+-/)#+3+)'9 *#8%9%*/=@97 
' &!8!97%5 -)19!5, D% .%*’=3!$% 3s 3$!B$#-# .%940&!-# ' 6)+ .4%(',6);. 
F%,40-! 6@ .4%(',6)@ *#.'1,!@97 ' K#2*), M!4,%*), Q(01), O7*%*), 
G!1#/7,%*),  ',!B0*) 9! )$"#5 -)19!5. 

5'#067%'"0! )#120%&*3*4#00- 17%8%($) 4%3*#*!2971= 194)-,#-# 

90-.!-#, 3!+-!2971= *#4%&$#69*%- 4)3$%-!$)9$#5 94!$1.%49$#5 3!1%&)* ) 
*#4)3$=2971= 1*%2@ 94'(%-)19,)19@. J% +%8% 8!/'30*%8% 1,/!(' *5%(=97 
3!/)3$#B$0 -!"#$%&'('*!$$=, !*9%-%&)/0&'('*!$$=, 1'($%&'('*!$$=, 
!*)!4!,09%&'('*!$$=.  

>!#9 %/,%& -!./%+01213!%%4 2 %($)2@ 3 $!+19!4)"#5 8!/'30+ * 
:,4!;$) ) 1,/!(!2971= 3 (*%5 .)(8!/'30+: /%,%-%9#*%&'('*!$$= 9! 
*!8%$%&'('*!$$=. : $!")+ ,4!;$) *#8%9%*/=@97 90./%*%3# (O'8!$17,, 
M!4,)*) 9! 0/0,94%*%3# (J$).4%.094%*17,). >!+&)/7"#- 60$94%- *!-
8%$%&'('*!$$= 2 K40-0$B',, * =,%-' 94!(#6)+$% *#4%&/=@97 9%*!4$) 
*!8%$# 9! 4%3.%B!9% *#.'1, .!1!?#417,#5. U$"#-# 60$94!-# 2 
J$).4%(304?#$17,, E9!5!$%*, O'8!$17,,  !4)'.%/7. 

812%+01213!%%4 2 94!(#6)+$%@ 8!/'33@ :,4!;$# ) $!&/#?0$0 (% 
1.%?#*!B! 8%9%*%; .4%(',6);, 9%&9% -%417,#5 9! 4)B,%*#5 .%49)*. G)9-
B#3$=$0  1'($%&'('*!$$= *#$#,/% $!.4#,)$6) XVIII 19. ' M041%$). C/0 ' 
3*’=3,' 3) 34'B$)19@ 80%84!H)B$%8% .%/%?0$$= $!+&)/7"#- 60$94%- 

1'($%&'('*!$$= ' S0$94!/7$)+ V*4%.) 19!*  #,%/!;*. :  #,%/!2*) 
3$!5%(=971= 94# *0/#,#5 1'($%&'()*$#5 .)(.4#2-19*!. S0$94# 4)B,%*%8%   
1'($%&'('*!$$=  4%3-)D0$) .040*!?$% $! J$).4) (K#;*, F!.%4)??=, 
M041%$) 9! J'$!; (W/)=, U3-!;/). 

?3'+-+09#&01213!%%4 :,4!;$# *#4)3$=2971= $!+4)3$%-!$)9$)"%@ 

.4%(',6)2@. X,1.%49$0 3$!B0$$= -!2 *#8%9%*/0$$= *!$9!?$#5 
!*9%-%&)/)*  KACF, D% $!/!8%(?0$0 ' -)19) K40-0$B',.  

O08,%*) !*9%-%&)/) *#8%9%*/=@97 ' F!.%4)??), U//)B)*17,', O'67,' ) 
Y04,!1!5, *!$9!?%.!1!?#417,) – ' K40-0$B'6), O'67,' ) O7*%*), 
-%9%6#,/# – ' K#2*), -%.0(# – ' O7*%*), *0/%1#.0(# – ' M!4,%*) 9! 
Y04$)8%*). Q19!$$)- B!1%- 3$!B$' '*!8' .4#()/=@97 *#4%&$#69*' 3!1%&)* 
84%-!(17,%8% 94!$1.%49' (/= 3!&03.0B0$$= .%940& *0/#,#5 -)19. I!,, 
!*9%&'1# *#8%9%*/=@97 ' O7*%*) 9! Y04,!1!5, 94%/0+&'1# – ' K#2*), 
O7*%*) 9! J$).4%.094%*17,', 94!-*!; – ' O'8!$17,' 9! J$).4%.094%*17,'. 
Q19!$$)- B!1%- ' K#2*) ) K40-0$B'6) 4%3.%B!9% *#8%9%*/0$$= *!8%$)* 
-094%.%/)90$'. N%"#4@2971= 90$(0$6)= 19*%40$$= * :,4!;$) !*9%1,/!-
(!/7$#5 .)(.4#2-19*   H)/)+ 3!4'&)?$#5 !*9%-%&)/7$#5 ,%-.!$)+. G%$# 

*#$#,/# * :?8%4%(), O'67,', K#2*), E)-H04%.%/), F!.%4)??), Y04$)8%*), 
P%4#1.%/) 9! )$. -)19!5 :,4!;$#.  

?39!(!7&'+01213!%%4. >! 1*)9%*%-' 4#$,' :,4!;$! *)(%-! 
$!(.%9'?$#-# *!$9!?$#-# /)9!,!-# (“A'1/!$”, “ 4)=”) 9! .!1!?#417,#- 
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C>-70, =,) *#8%9%*/=@97 ' K#2*) ) M!4,%*). E7%8%($) .!1!?#417,) /)9!,# 

9! 80/),%.904# *#8%9%*/=@97 ' K#2*), M!4,%*), J%$067,'. : J$).4%-
.094%*17,' 4%3*#$0$0 *#8%9%*/0$$= 4!,09-$%1);* 9! )$"%; ,%1-)B$%; 
905$),#. 

5%80! )#120%&*3*4#00- 19!/% $!(&!$$=- (4'8%; .%/%*#$# XX 19. ) 
(!/% 1*)9' $%*)9$@ .4%(',6)@ .4#/!(%&'('*!$$=, 0/0,94%905$),# ) 
%1%&/#*% 0/0,94%$),#. I%B$0 -!"#$%&'('*!$$= 2 $!',%-)19,#-. I!,, ' 
K#2*) 4%&/=97 *#-)4@*!/7$) 9! %&B#1/@*!/7$) .4#/!(#, -0(#B$0 
%&/!($!$$=, 5%/%(#/7$#,#, 90/0*)3%4#, 4!()%.4#+-!B), -!8$)9%H%$#, 8%-
(#$$#,#. : J$).4%.094%*17,' – 90/0*)3%4#,  4!()%.4#+-!B). : O7*%*) – 

*#-)4@*!/7$) 9! 0/0,94%%1*)9/@*!/7$) .4#/!(#. : J%$067,' – 5%/%-
(#/7$#,#. Q($!,, *)9B#3$=$! .4%(',6)= 9%B$%8% -!"#$%&'('*!$$= .%,# 

$0 *#94#-'2 ,%$,'40$6); 3!4'&)?$#5 *#4%&$#,)*. 
 

5.2. Ìàëà ìåòàëóðã³ÿ 

G#4%&$#69*% &)/7"%19) (09!/0+ .%B#$!2971= 3 *#8%9%*/0$$= 
3!8%9%*%, (/= $#5.  Z%4-! 3!8%9%*,# -!2 &'9# -!,1#-!/7$% $!&/#?0$%@ 

(% H%4-# 8%9%*%; (09!/). I%-' &)/7")197 (09!/0+ (50-80% *)( 3!8!/7$%; 
-!1# -!"#$) *#8%9%*/=@97 3! (%.%-%8%@ /#*!4$%8%, "9!-.'*!/7$%8%, 
,%*!/717,%-.401%*%8% 9! 3*!4@*!/7$%8% *#4%&$#69*.  

 

5.2.1. Ëèâàðíå âèðîáíèöòâî. Îñíîâí³ òåõíîëîã³÷í³ ïðîöåñè 
 

O#*!4$0 *#4%&$#69*% 5!4!,904#3'2971= (0"0*#3$%@ .4%601)*, 
-%?/#*)19@ *#,%4#19!$$= -!/%./!19#B$#5 -09!/)* 9! 1./!*)*, 
*#8%9%*/0$$=- (09!/0+ 1,/!($#5 H%4-.  

E'97 /#*!4$%8% *#4%&$#69*! .%/=8!2 * %94#-!$$) 3!8%9%*%, "/=5%- 

3!/#*!$$= 4%3./!*/0$%8% -09!/' !&% 1./!*' ' /#*!4$' H%4-'. S0 
$!+&)/7" .4%19#+ 9! (0"0*#+ 1.%1)& %94#-!$$= *#4%&)*.  !1! (09!/0+ 

,%/#*!2971= *)( (0,)/7,%5 84!-)* (% (0,)/7,%5 1%90$7 9%$$. : 90.04)"$)+ 

B!1 /#*!4$0 *#4%&$#69*% .4#+"/% ' 3!$0.!(, !/0 *%$% 2 ) -!2 90$(0$6); (%  
*)($%*/0$$=.  

N%1'(#$' 3 .%4%?$#$%@ .0*$%; H%4-#, .4#3$!B0$%@ (/= 
3!.%*$@*!$$= ;; 4)(,#- -09!/%-, $!3#*!@97 #/3!(%+@ A+(-+@. N)1/= 
%5%/%(?0$$= -09!/ 9*04()2 ) 3 H%4-# %94#-'@97 *#/#*,' – (09!/7, !&% 
3!8%9%*,' (09!/). 

9$#62:,(#;,- 67%6%&,4 42+%"%4$!00- 42$24(,4. E.%1%&# 

*#8%9%*/0$$= *#/#*,)* ,/!1#H),'@97 3!: 
!" ,)/7,)19@ 3!/#*!$7 4%3./!*)* ' /#*!4$' H%4-' (4!3%*) 9! 
&!8!9%4!3%*)); 
!" ,%$194',6)2@ /#*!4$#5 H%4- (4%3’2-$) 9! $04%3’2-$)); 
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f -!904)!/%-, 3 =,%8% *#8%9%*/=@97 H%4-# (.)D!$%-8/#$=$), .)D!$), 
ghijklmnk, ,04!-)B$), -09!/0*) 9%D%);   
f 9#1,%-, .)( =,#- .040&'*!2 4)(,#+ -09!/ ' H%4-) (!9-%1H04$#+, 
opqrspt, *#1%,#+, *!,''-); 

f 1.%1%&%- .%(!*!$$= 4%3./!*/0$%8% -09!/' ' H%4-# (*)/7$0 /#99=, 
upllv .)( 9#1,%-, *!,''-$0 /#99=, /#99= 3! (%.%-%8%@ *)&4!6);, 
wurlhiqnwsw, 0/0,94%-!8$)9$#5 .%/)* 9%D%).  
K/!1#H),!6)@ 1.%1%&)* *#8%9%*/0$$= 4)3$#5 *#/#*,)* $!*0(0$% ' 

9!&/#6) 5.1. I05$%/%8)= %(04?!$$= *#/#*,)* )3 *#,%4#19!$$=- .)D!$#5 
H%4-  1,/!(!2971= 3 %,40-#5 .4%601)*:  

!" *#8%9%*/0$$= -%(0/7$%-194#?$0*%8% %1$!D0$$=;  
!" .4#8%9'*!$$= H%4-'*!/7$#5 ) 194#?$0*#5 1'-)"0+; 

!" *#8%9%*/0$$= 194#?$)* ) /#*!4$#5 H%4-; 

!" 4%3./!*/0$$= -09!/';  
!" 3!/#*!$$= /#*!4$#5 H%4- 4)(,#- -09!/%-;  

!" ,4#19!/)3!6)= 9! 9*04()$$= 4%3./!*';  
!" *#&#*!$$= 3!9*04()/#5  *#/#*,)* )3 H%4-; 

!" *)(4'&'*!$$= 9! 3!B#D0$$= *#/#*,! 3 *#(!/0$$=- /#*$#,)*; 
!" 904-)B$! %&4%&,! 19!/7$#5 *#/#*,)* ) (09!/0+ 3 ,%*,%8% B!*'$'; 
!" ,%$94%/@ =,%19) 8%9%*%; .4%(',6);.  
xq .0404!5%*!$#5 .4%601)* (*! 2 %1$%*$#-#: *#8%9%*/0$$= /#*!4$%; 

jmhyp 9! .4#8%9'*!$$= 4%3./!*', ! )$") – (%.%-)?$#-#.  

G#8%9%*/0$$= %($%4!3%*%; /#*!4$%; H%4-# $!3#*!@97 
A+(-13!%%4-. O#*!4$' H%4-' *#8%9%*/=@97 3! (%.%-%8%@ %1$!D0$$= 3 
H%4-'*!/7$#5 -!904)!/)* – 1'-)") ,*!46%*%8% .)1,' 9! 8/#$#, )$%() 3 
(%-)",%@ *'8)/7$%8% .%4%",', 9#41# 9! )$. S@ 1'-)" $!3#*!@97 
A+(-13!#$%+@.  

zhp{upqopt ;; 1,/!(: .)1,' 75%, 8/#$# 15% ) .%(4)&$0$%8% *'8)//= 
|} *)(1%9,)*. J/= *#8%9%*/0$$= H%4-# 3!19%1%*'@97 H%4-'*!/7$) 
ko~lhwy�olp ) -%(0/7$%-%.%,%*#+ )$*0$9!4: -%(0/), 194#?$0*) =D#,#, 

m�msp, -%(0/) /#*$#,%*%; 1#190-#, "!&/%$# 9! )$") .4#19%1'*!$$=. J/= 
npgmlmnu�oov /#*!4$#5 H%4- 4090/7$% 8%9'@97 -%(0/7 9! 194#?0$7, 
o�m{�k�opt (/= '9*%40$$= %9*%4)* ' *#/#*,!. A%34)3$=@97 4'B$0 9! 
yi�poo� H%4-'*!$$= 3) 194#?$=-# 9! &03 $#5. 

A'B$0 H%4-'*!$$= 3!19%1%*'@97 * %(#$#B$%-' *#4%&$#69*), +%8% 
3()+1$@@97 * %.%,!5 !&% &03.%1040($7% * [4'$9) 3! -%(0//@ B# 

"!&/%$%-, ! -!"#$$0 – * 104)+$%-' ) -!1%*%-' *#4%&$#69*).  
���{kur�mgm 3!19%1%*'@97 -!"#$$0 H%4-'*!$$= 3 -05!$)3%*!$#-# 

m��hi�kvyp 'D)/7$0$$= 1'-)") * %.%6) 9! *#+-!$$=- -%(0/) )3 H%4-#.  

�i�poopy 1.%1%&%- H%4-'*!$$= *#,%$'@97 $! -%(0/7$#5 ./#9!5 
k * (*%5 %.%,!5, (/= B%8% 3!19%1%*'@97 .401%*) + 194'"'*!/7$) -!"#$# 

li .)1,%-09#. F!19%1%*'@97 -!904)!/#, D% "*#(,% 9*04()@97 (*)( 
�hm�wnioov *'8/0,#1/#- 8!3%-), 1!-%9*04($) 1'-)"), =,) $0 .%940&'@97 
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w�kuro�oov; 5%/%($%9*04($) .4%9=8%- 20-30 5*., ! (/= 194#?$)* – 

ln�h�ok .4%9=8%- 1-2 5*. 3 .)()84)*!$$=- (% 250-280°E. K4)- 9%8%, 3!19%1%-
nw�lr $%*) !$9#.4#8!4$) -!904)!/# – 6#4,%$)2*#+ ) %/)*0$)9%*) .)1,#, 

yigo�qpl ) 54%-%-!8$03#9. 
I!&/#6= 5.1 

0C5D56: >:A525>41;;? >:4:>8B> 

 

 

A%3./!*, 9%&9% 4)(,#+ -09!/, (/= 3!/#*!$$= ' /#*!4$) H%4-# 

%(04?'@97 ./!*/0$$=- B%4$#5 -09!/)* ) 1./!*)* ' *!84!$,!5, .%/'-’=$#5 
.0B!5, 0/0,94%.0B!5, ,%$*049%4!5 ) 9#8/=5.  

�inwo (/= *#/#*,)*, 3!3*#B!+, ./!*/=97 ' .0B!5-*!84!$,!5 !&% 
�i�lop� .0B!5 (4#1. 5.2), 3%*$) %.0403!$#5 19!/0*#- ,%?'5%- 6, ! 
n~�h��pok *#,/!(0$#5 *%8$094#*,%@ 608/%@ 7. 

���������  
���� 

������ *#8%9%*/0$$= ��������� 
����, ,8 

����� -!904)!/'

�a�`M  G57@<>3;;?:     
' 84'$9) 
�� "!&/%$%-,  
� %.%,!5  
� 194#?$=-# 

�     
¡     
¢   

LU^_``M G57@<>3;;? 
£%&%/%$,%*)  H%4-#):    
��¤�¥�-1-%/=$! 
¦���§¥� 9*04($! 
� 4)(,%8% 1,/!  

¡¨ 
©    
¡   

ª��«¥, 19!/7,  
��������� -09!/#, 
�����¬ 

�UXc® 

¯¬��° 3! *#./!*/@*!$#-# 
���§¬¥¥¬�¬ 9! 
������±«��¥¬�¬ -%(0/=-# ¡¨ 

����� /08%*!$!, 
�¬��¥ 

²������ 
³�¤�¥�-60-0$9$) 
´µ¶�°¥� 
·����¥�-,*!46%*) 
²�¬¥°¥� 
²�������� 9! ,!-’=$) 
¸µ�����µ����§¥� 
¸µ���µ�� H%4-# (,%,)/7) 

¡  
¹    
¢     
¡     
¨    
¡¨ 
º 0 
¹   

ª��«¥, 19!/7,  
��������� -09!/# 

ª��«¥ 

»��¬¼����¥¬� ,%,)/7  ¢¨  ����� 
³�½ 9#1,%- ¡   ¾�������� -09!/# 
¿�½¼µ¥����µ /#99= ¡    ª��«¥, 19!/7, 

��������� -09!/# 

ÁUÂUOXZUXc® 

·����«��¥¥° 4)(,#5 
�µ�����  

�   ¾�������� -09!/# 
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Ãp~. 5.2. G!84!$,!: 
ÄÅ 7+#+%/; 2 – *#/'!; 3 – "+(%+; 4 – A1(-/; 5 – '(10! 3&%'/#4'+(!;  

Æ Å )'!#&3/B 7+61=; 7 – 3+"%&'(/37! C&"#!; 8 – .!='!; 9 – 7+#+.%/7;  

ÄÇ Å '(10!; 11 – 9)7(+"!)%/7; 12 –  +'39( "+(%!; 13 – 7+*/#$%/7;  

ÄÈ Å .#!7+3/B +'39(; 15 – #$+'7!; 16 – 7(/.7!. 

Q.%4%@ *!84!$,# 2 ,%/%$# 1, $! =,) 1.#4!2971= ./#9! 2, D% 
.)(94#-'2 "!59' 8. G045$@ B!19#$' *!84!$,# $!3#*!@97 ,%/%"$#,%-  9, 

$#?$@ – 8%4$%- 3, 1040($@ – "!59%@. J$% 8%4$! $!3#*!@97 .%(%-, ! 
./#9' – .)((%$%-. Q9*)4 ./#9# 3!,4#*!@97 ,4#",%@ 16, D% 1,/!(!2971= 3 
(*%5 B!19#$. 

Éi� "!59%@ 4%3-)D'@97 (#-%*' 94'&' 10 3 )1,4%8!1$#,%- 11. 

zmnklhv  94'&!-# 5 *)( *0$9#/=9%4! .%(!2971= ' *!84!$,' H'4-!-# 4. 

Êighiosp %&/!($!$) 1.06)!/7$#- .4#194%2- – ,%.#/7$#,%- 13 (.040($2 
gmhom, *19!$%*/0$0 &)/= 8%4$! *!84!$,#), =,#+ 1.%/'B!2971= 3 %9*%4%- 

gmhoi 12. J/= *#.'1,!$$= B!*'$' 2 %9*)4 15 (/7%9,!) ) ?%/%&; "/!, 
np�w~si�lr ' "/!,%*#+ %9*)4 14 ("/!,%*' /7%9,'). N!/#*%- (/= 
nighioms 2 ,%,1 ) 8!3. F$)-!$$= B!*'$' 3 1 -2

 .%.040B$%8% .0409#$' 
nighiosp 19!$%*#97 6-8 9/8%(. J/= ./!*/0$$= B!*'$' * ('./0,1-.4%601) 
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qi~lm~mnw�lr ('8%*) 94#H!3$) .0B) 3! 150-%@ *!84!$,# – 0/0,94%.)B. 
Ëuv ./!*/0$$= -)() 3!19%1%*'@97 .%/'-’=$) .0B) (19!6)%$!4$) 9! 
{ihi{iook), 0/0,94#B$) .0B) (94#H!3$) 9! %($%H!3$)), ! (/= ./!*/0$$= 
iu�ykokÌnp� ) -!8$)2*#5 1./!*)* – *!$$#, 0/0,94%.0B) %.%4'. J/= 
�uinu�oov 9#9!$%*#5 1./!*)* *#,%4#19%*'@97 0/0,94%$$%-.4%-0$0*) 
niswwyok 0/0,94%.0B). E9!/7 *#./!*/=@97 ' -!490$)*17,#5, 0/0,94#B$#5 
��Íi� )  -!/#5 ,%$*049%4!5 3 &)B$#- ('99=-. 

ÎÏÑÒÓÔÓÕÖ× 67!;,#$/02< 67%6%&,4 $2""-. : 104)+$%-' 9! 
yi~mnmyw *#4%&$#69*) 3!19%1%*'@97 1.06)!/7$) *#(# /#99=, =,) 
qi{�q��Íw�lr *#1%,' =,)197 ) 9%B$)197 *#/#*,)*, *$!1/)(%, B%8% 3$!B$! ;5 
Íi~lpoi – 8%9%*) (09!/).  

�iu�Øom *)( -!904)!/', 1.%1%&' *#8%9%*/0$$= 9! 3!/#*!$$= -09!/' 
hmqhkqov�lr /#99=: * -09!/0*) H%4-#, *)(60$94%*0, .)( 9#1,%-, * 
m{mumosmnk H%4-# (,)4,%*)), 9%B$0 3! *#./!*/@*!$#-# -%(0/=-#. 

Ùphmsm 3!19%1%*'2971= #/''4 3 -&'!#&39 A+(-/ (7+79#9), &% .4# 

�rmyw (%1=8!2971= *#1%,! 9%B$)197 4%3-)4)*, 3$#?'2971= "%419,)197, 
�muk��wÌlr~v =,)197 -09!/', $0-!2 .%940&# 8%9'*!9# H%4-'*!/7$' 
~wyk�, 2 -%?/#*)197 &!8!9%4!3%*% *#,%4#19%*'*!9# H%4-# ) *#8%9%*/=9# 

�m ,)/7,%5 9#1=B 3 /08,%./!*,#5 1./!*)*; 1500-5000 B!*'$$#5 ) 400-700 

�hk{op� 19!/0*#5 *#/#*,)*.  
Êp~msi *!49)197 -09!/0*#5 H%4- ) -%?/#*0 *)(&)/@*!$$= 

npupnskn 2 %1$%*$#-# $0(%/),!-# 67%8% 1.%1%&' /#99=, 9%-' ,%,)/7$0 
upllv 0,%$%-)B$% *#8)($0 /#"0 3! 104)+$%8% 9! -!1%*%8% *#4%&$#69*!. 

ÚÛÜÝÞßàáâãÞ #/''4 3()+1$@2971= -09%(%- 3!/#*!$$= -09!/' * 
jmhyw, D% %&049!2971= $!*,%/% 8%4#3%$9!/7$%; !&% *049#,!/7$%; %1). 
�in�vsp *)(60$94%*#- 1#/!-, =,) 4%3*#*!@971= .)( B!1 %&049!$$= H%4-#, 

y�liu *)(,#(!2971= (% ;; .04#H04)+$%; B!19#$#, .4# 67%-' '9*%4@2971= 
nowlhk�ov .%*045$= .'19%9)/%8% *#/#*,!, =,! -!2 (4)&$%304$#19' 
~lhwslwhw 9! *#1%,' -)6$)197. D&(&3!"/ 67%8% 1.%1%&' – *#1%,! 
�hm�wslpnok~lr ) =,)197 *#/#*,)* 9! ,%0H)6)2$9 *#,%4#19!$$= -09!/' 3! 
nk�~wlom~lk /#*$#,)*, *#.%4)* ) -!/#5 .4#.'1,)* $! %&4%&,' 4)3!$$=-. 

äÞÜâåÛæç – (%4%80 %&/!($!$$= (/= *)(60$94%*%8% /#99= 9! 90, D% $#- 

ymØoi *)(/#*!9# /#"0 *#/#*,# 9)/ %&049!$$=. 
èçààé *92 '/)7+- 3()+1$@2971= 3!.%*$0$$=- -09!/0*#5 H%4- 

hk�spy -09!/%- .)( 9#1,%- .%4"$= !&% 19#1$0$%8% .%*)94=. F!8%9%*,#, 

nk�uplk .)( 9#1,%-, -!+?0 $0 .%940&'@97 .%(!/7"%; %&4%&,# ) -!@97 
�k�np��ow -)6$)197. S0+ 1.%1)& 3!19%1%*'@97 ' -!1%*%-' 9! 
{igilm~�hktomyw *#4%&$#69*) 3 !/@-)$)2*#5, -!8$)2*#5, -)($#5 9! )$"#5 
~�uinkn (/= *#/#*,)* -!1%@ *)( ,)/7,%5 84!-)* (% (01=9,)* ,)/%84!-)*. 
êmn�poi 19)$%, *#/#*,)* $0 .%*#$$! .040*#D'*!9# 6 --, D%& *%$# $0 
{wup .%4#19#-#. 

èçààé 3 +0+#+%7+39 A+(-/. N)()84)9' (% 200-250°E -%(0/7 !&% 
�uplw 3 -%(0/=-# 3!1#.!@97 H%4-'*!/7$%@ 1'-)""@,  =,! 
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~sui�iÌlr~v 3  92-95% (4)&$%8% .)1,' 9! 5-8% &!,0/)9%*%8% .%4%",'. 
Éinsmum -%(0/)  "*#(,%  '9*%4@2971=  %&%/%$,!  )3  1./!*/0$%; .)D!$%-
{is�uklmnmë -!1# 3!*9%*",# 6-8 --. Q&%/%$,' 4!3%- 3 -%(0//@ 

nplhpyw�lr 1 5*. ' .0B) 3! 90-.04!9'4%@ 300-350°E, *$!1/)(%, B%8% *%$! 
oi{phiÌ .%94)&$%; -)6$%19). :9*%4@2971= $!.)*H%4-!, =,' 3’2($'@97 
~lhw{�poiyp !&% 1,%&!-# 3 !$!/%8)B$%@ $!.)*H%4-%@. J/= 3!/#*!$$= 
y�liuw H%4-# 1,/!(!@97 *049#,!/7$% !&% 8%4#3%$9!/7$% .% ,)/7,! 
��~vlskn "9',. F!8%9%*,#, *)(/#9) ' 9!,#5 H%4-!5, -!@97 *#1%,' 9%B$)197 ) 
yiuw "%419,)197 .%*045$).  Q(04?!$) *#/#*,# – H!,9#B$% 8%9%*) (09!/). 
ìpllv * %&%/%$,%*) H%4-# 3!19%1%*'@97 (/= %(04?!$$= ./%1,#5, 
~sui�op� 3! H%4-%@ 9! (4)&$#5 *#/#*,)* 3 &'(7-=,#5 1./!*)*. S0+ 

~�m~k{ – *#1%,%.4%(',9#*$#+ ) .4%601 /#99= /08,% !*9%-!9#3'2971=  
í4#1. 5.3). 

Ãp~. 5.3. J)/7$#6= *#8%9%*/0$$= -%(0/0+ (uk.wikipedia.org/wiki) 

îâðßÞ #/''4 3! -%(0/=-#, D% *#./!*/=@971=, 3!19%1%*'@97 (/= 
npgmlmnu�oov 9%B$#5 3!8%9%*%, 1,/!($%; ,%$H)8'4!6);: )$194'-0$9)* 
í1*04(/!, H403#), *!?/#*#5 (09!/0+ "*0+$#5 -!"#$, !*9%-%&)/)*, 
lhislmhkn 9%D%, &03 .%(!/7"%; -05!$)B$%; %&4%&,#. S0+ 1.%1)& 1,/!($#+, 

iu� 3! -!1%*%8% !&% &!8!9%104)+$%8% *#4%&$#69*! 0,%$%-)B$% *#8)($#+. 

ñm{ *#/#9# *#4)&, *#8%9%*/=@97 09!/%$ )3 19!/) !&% /!9'$) 3 
whi�wnioovy '1!(,#. F /08,%./!*,%8% 1./!*' 3! -%(0//@ 4%&/=97 .401-
jmhyw, =,! 1,/!(!2971= 3 (*%5 B!19#$ ) -!2 /#*$#,%*' 1#190-'. I05$%/%8)= 
upllv: 

!" *#8%9%*/0$$= 3! (%.%-%8%@ .401-H%4- *#./!*/@*!$%; -%(0/) 9! 
/#*$#,%*%; 1#190-# )3 1./!*' .!4!H)$' (30%) ) 190!4#$' (70%);  

!" 3’2($!$$= -%(0/) 9! /#*$#,%*%; 1#190-# * ,%-./0,9 (&/%,) ' 
*#8/=() =/#$,# ((% 100 "9.);  
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!" 3!$'4@*!$$= &/%,' * 1'1.0$3)@ (H!4&'), D% 1,/!(!2971= 3 90% 

(4)&$%8% .)1,', 7% ,!%/)$', 3% 84!H)9', 4%3B#$0$#5 ' 1'-)") 4)(,%8% 
1,/! (20%) 9! *%(# (80%);  

!" 1'")$$= &/%,', .%,4#9%8% 94#-)/)-094%*%@ %&%/%$,%@ 1'1.0$3);, 
3! ,)-$!9$%; 90-.04!9'4# .4#&/#3$% 5-6 8%(;  
!" *#(!/0$$= /08,%./!*,%; -!1# &/%,' 8!4=B#- .%*)94=-, *%(%@ !&% 
.!4%@ 9! .4%?!4@*!$$= %&%/%$%, ' .0B) (% 90-.04!9'4# 800-850 °E;  

!" 3!H%4-'*!$$= %&%/%$,# * %.%6) 9! *#(!/0$$= /#*$#,)* ) ;5 
3!B#D0$$=. 
zmhw��oov 905$%/%8); /#99= !&% ,%$194',6); *#/#*,! 1.4#B#$=2 

{his: 8!3%*), 30-/=$) 9! '1!(,%*) 4!,%*#$#, "/!,%*) *,4!./0$$=, 94)D#$#, 

o��kurom~lk, .%4#19%19), .040,)1, 4)3$%19)$$)197, ,%4%&/0$$=, /),*!6)= 9! 
nk�{ku�nioov B!*'$'. :1'$0$$= &4!,' .%940&'2 (%(!9,%*#5 *#94!9. 

5.2.2. Êóâàííÿ òà øòàìïóâàííÿ.  
Îñíîâí³ òåõíîëîã³÷í³ ïðîöåñè 

N%,%*,#, "9!-.%*,# 9! .4%,!9 %(04?'@97 %&4%&,%@ -09!/)* 
9#1,%-. : %(#$%B$%-' 9! -!/%104)+$%-' *#4%&$#69*) .%,%*,# 

%(04?'@97 ,'*!$$=- $! -%/%9!5 !&% .401!5.  
G13!%%4 -09!/' * %(#$%B$%-' *#4%&$#69*) 2 %($#- 3 %1$%*$#5 

905$%/%8)B$#5 .4%601)*, =,#+ 3! 6#5 '-%* *#8)($% *)(4)3$=2971= *)( 
%&4%&,# -09!/' 4)3!$$=- – *#1%,! .4%(',9#*$)197 9! 4!6)%$!/7$0 
*#,%4#19!$$= -09!/'. J09!/), *#8%9%*/0$) ,'*!$$=-, -!@97 .)(*#D0$) 
-05!$)B$) */!19#*%19). K'*!$$= 1,/!(!2971= 3 .4#8%9'*!$$= *#5)($%8% 
-09!/', $!84)*!$$= ) H%4-%'9*%40$$= +%8%, %&4%&,# .%,%*,#. 

A%34)3$=@97 ,'*!$$= (1,%& 9! -!./%%&.  

A'B$0 ,'*!$$= =, 19!4%*#$$#+ 1.%1)& %&4%&,# -09!/' 9#1,%- )1$'2 
) 17%8%($) * -!/#5 40-%$9$#5 -!+1904$=5.  !"#$$0 ,'*!$$= 
3()+1$@2971= $! -%/%9!5 9! .401!5.  %/%9# – 60 -!"#$# '(!4$%; ();, * 
=,#5 0$048)= .4#*%(' .040( '(!4%- .0409*%4@2971= ' ,)$09#B$' 0$048)@ 

/)$)+$%8% 4'5' 4%&%B#5 -!1 )3 3!,4)./0$#- $! $#5 )$194'-0$9%-, ! .)(  B!1  
'(!4' ' ,%4#1$' 4%&%9' (0H%4-'*!$$= .%,%*,#. J/= .4#*%(' -%/%9)* 
*#,%4#19%*'@97 .!4', 19#1$0$0 .%*)94= !&% 8!3, 4)(#$' .)( 9#1,%-  

(4#1. 5.4), *#&'5%*) 40B%*#$#,  -!8$)9$) 9! 84!*)9!6)+$) .%/=.  !"#$$#- 

,'*!$$=- *#8%9%*/=@97 *#4%&# *!8%@ (% 250 9%$$.  N%,%*,#, %(04?!$) * 
"9!-.!5, $!3#*!@97 .'!-*+37!-/, ! .4%601 – .'!-*13!%%4-. 
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A#1. 5.4. L)(4!*/)B$#+ .401: 
1 – (+0+,/B C/#9%2(; 2 – (+0+,9B *+(.&%$; 3 – (+ *+29#$,/B 7#!*!%; 4 –  !"+'+37!; 

5 – C/#9%2( 7+-*(&)+(!; 6 – .!'1% 

 

E'97 .'!-*13!%%4 .%/=8!2 * 9%-', D% 3!8%9%*,' 4%39!"%*'@97 
' "9!-.), (0 .)( 9#1,%- *%$! 3!.%*$@2 .%4%?$#$# "9!-.!, 
$!&'*!@B# .%94)&$%; H%4-#. \9!-.'@97 -)160*#- $!84)*!$$=-, 

*#&'5%-, 8)(4!*/)B$%, .%0/0-0$9$% 9! 4)(,#- -09!/%-. J/= 
"9!-.'*!$$= *#&'5%-, !&% 8)(4!*/)B$%8%, *#8%9%*/=@97 -09!/0*' 
-!94#6@, 3! ,%$H)8'4!6)2@ =,%; '9*%4@2971= 3!8%9%*,! .)( 9#1,%- 

*#&'5%*%; 5*#/) B# 4)(#$#. D&(&3!"/ "9!-.'*!$$= .%4)*$=$% 3 ,'*!$$=-: 

!" *#1%,! .4%(',9#*$)197 (* 50-100 4!3)* *#D!), *#1%,! 9%B$)197 
4%3-)4)* ) $03$!B$! "%419,)197 .%*045$);  
!" -%?/#*)197 %(04?!$$= (09!/) 1,/!($%; H%4-# 3 %($!,%*#-# 
4%3-)4!-#; 
!" *)(1'9$)197 ' $0%&5)($%19) 4%&)9$#,)* *#1%,%; ,*!/)H),!6);;  
!" 5%/%($0 ,!/)&4'*!$$= .%,%*%, -%?0 3!-)$@*!9# -05!$)B$' 
%&4%&,'.   

>0(%/),# "9!-.'*!$$=:   
!" *#1%,! *!49)197 "9!-.)*;  
!" -%?/#*)197 *#,%4#19!$$= "9!-.! /#"0 (/= %($)2; (09!/);  
!" *#8%9%*/0$$= (09!/0+ -!/%; -!1# (0,3-100 ,8). 
òs *#5)($#+ -!904)!/ (/= 3!8%9%*%, *#,%4#19%*'@97 1%49%*#+ 

�hmsil, =,#+ *#8%9%*/=@97 $! -09!/'48)+$#5 3!*%(!5. N4%,!9'*!$$= 
�muvgiÌ * .4%.'1,!$$) $!84)9%8% B# 5%/%($%8% -09!/' ' *#8/=() 3/#*,! 
ykØ *!/,!-# *)(.%*)($%8% .4%H)/@, D% %&049!@971=. Q(04?!$#+ .4%,!9 
ymØ� -!9# H%4-' /#19)*, 1-'8, .4'9,)*, 94'& 9%D%. N4%,!9 .%9)- -%?$! 
qnih�nilp, ,'*!9#, "9!-.'*!9#, .401'*!9#, *%/%B#9# 9! 4)3!9#. U1$'2 
�ni %1$%*$) *#(# "9!-.'*!$$=: +0’H-%& 9! #/)'+3&.  

¨
1

2

   3

ó
 

4 
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ôõ’H-%& "!(4,& .'!-*13!%%4 2 %1$%*$#- 1.%1%&%- *#8%9%*/0$$= 
��liu�t, ) -!2 .040*!8# .040( ,'*!$$=- – *#D' .4%(',9#*$)197 3! 4!5'$%, 
m�omÍi~omgm (0H%4-'*!$$= -09!/' * ,)/7,%5 $!.4=-!5, D% (!2 3-%8' 
npgmlmnuvlp 1,/!($) 3! H%4-%@ *#4%&# 4%&)9$#,' $0*#1%,%; ,*!/)H),!6);. 
�in�vsp .)(*#D0$)+ 9%B$%19) %&4%&,# "9!-.%*%, .%4)*$=$% 3 .%,%*,!-# 

ymØoi * 2-3 4!3# 3-0$"#9# .4#.'1,#, (% 9%8% ? %19!9%B$! %&4%&,! 3$!B$% 
qy�o�wÌlr~v.  

Ùliy�p – (%1#97 (%4%80 %1$!D0$$=, 9%-' "9!-.'@97, ,%/# 940&! 
npgmlmnplp 3$!B$' ,)/7,)197 %($!,%*#5 (09!/0+, 9%&9% *#,%4#19%*'@97 
�uv 1040($7%104)+$%8%, &!8!9%104)+$%8% 9! -!1%*%8% *#4%&$#69*!. 

öâåâÜßÞ +0’H-%& '! #/)'+3& .'!-*13!%%4 (!2 3-%8' %(04?!9# 

lmÍok 3! 4%3-)4!-# (09!/) 3 B#19#-# 'D)/7$0$#-# .%*045$=-#. S= 
m{hm{si 3!3*#B!+ &'*!2 %19!9%B$%@, =,D% $0 940&! 1*04(/#9# %9*%4#, 

oihkqilp 4)37&' 9%D%. 
zhm��~p 5%/%($%8% %&’2-$%8% "9!-.'*!$$= 3!8!/%- !$!/%8)B$) 

nk��mnk�opy .4%601!- 8!4=B%8% %&’2-$%8% "9!-.'*!$$=. N4%90, (/= 
�mum�omgm %&’2-$%8% "9!-.'*!$$= 5!4!,904$) D0 9!,) %.04!6);, =, 
�mum�oi *#1!(,! 9! 5%/%($0 *#(!*/@*!$$=. M%/%($%@ *#1!(,%@ 

npgmlmnuv�lr 3!,/0.,#, 6*=5#, 8*#$9#, &%/9#, ,'/7,#, 4%/#,# 3 
�hwlsmnmgm -!904)!/' B# ,!/)&4%*!$%8% (4%9' $! *#1%,%.4%(',9#*$#5 
inlmyili�, ! .%4%?$#19) 9%$,%19)$$) *#4%&# *#(!*/@@97 3 ./!19#B$#5 
y�liukn. U$,%/# ,!/)&4'@97 5%/%($' (09!/7 (B0,!$,!). >! 4#1. 5.5 

qm{hiØ�om .4%601 "9!-.'*!$$= .)( .401%-. 

 

Ãp~. 5.5. \9!-.'*!$$= .)( .401%-: 
Ä Å "+'+3/B 3/(90; 2 – *1!%)+%; 3 –  !"+'+37!; 4 – -!'(/C4 

ìp~lmnpy "9!-.'*!$$=- *#8%9%*/=@97 *0/#B03$' ,)/7,)197 4)3$#5 
�um~sp� ) %&’2-$#5 *#4%&)* )3 19!/), ,%/7%4%*#5 -09!/)* 9! 1./!*)*, 
�ui~lyi~, ",)4# 9%D%. O#19# 3!*9%*",# (% 5 --, =, .4!*#/%, "9!-.'@97 

¢

�
¡

©
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w 5%/%($%-' 19!$), ! 9%*D) – .)1/= $!84)*!$$=. O#19%*0 "9!-.'*!$$= 2 
oithi�kmoiurok�py .4%601%- (/= *#8%9%*/0$$= .040*!?$%; &)/7"%19) 
lmosm~lkoop� *#4%&)* .4%19%; B# 1,/!($%; ,%$H)8'4!6);.  

÷øùø úûüýûþÿ5�þ��� 5�üýû����5ý

Ëuv 3!8!/7$%8% '=*/0$$= .4% *#4%&$#B) .4%601# %&4%&/@*!/7$%8% 
*#4%&$#69*! 4%38/=$0-% (0=,) 1.%1%&# %&4%&,# -!904)!/)*, 3 =,#5 
*#8%9%*/=@97 $0%&5)($) (09!/) 9! *'3/# (/= -!"#$%&'()*0/7$%; 8!/'3).  

5.3.1. Îáðîáêà ìàòåð³àë³â ð³çàííÿì 

Q&4%&6) 4)3!$$=- .)((!@971= -09!/# 9!,), =, 3!/)3%, -)(7, !/@-)$)+ 
9! 1./!*# ) (0=,)  $0-09!/0*)  -!904)!/#. A%34)3$=@97 9!,) *#(# %&4%&,# 
-!904)!/)* 4)3!$$=-: 

- '+,9%%4 – 3()+1$@@97 $! *0419!9!5 9%,!4$%; 84'.# (4#1. 5.6, !); 

- )3&(2#9%%4 – *#,%$'@97 $! 1*04(/#/7$#5 *0419!9!5 (4#1. 5.6, 0); 

- A(& &(13!%%4 – $! H40304$#5 *0419!9!5 (4#1. 5.6, 3); 

- )'(1"!%%4 – $! .%.040B$%- 9! .%3(%*?$7%-194'8!/7$#5, .%.040B$%-
~lhwgiurop� ) .%3(%*?$7%-194'8!/7$#5 *0419!9!5 (4#1. 5.6, ", 2); 

- .#9A13!%%4 *#,%$'@97 $! "/)H'*!/7$#5 *0419!9!5 (4#1. 5.6, H, 6). 

Ãp~. 5.6. G#(# %&4%&,# 4)3!$$=-: 
! – '+,9%%4; 0 –  )3&(2#9%%4; 3 –  A(& &(13!%%4; " –  *+*&(&,%& )'(1"!%%4; 

2 –  *+ 2+36%H )'(1"!%%4; & –  *(+'4"13!%%4; H –  *#+)7& .#9A13!%%4; 

6 –  7(1"#& .#9A13!%%4; 1 –  (9 !#$%/B 9%)'(1-&%'; 2 –   !"+'+37!. 
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5.3.2. Åëåêòðîô³çè÷í³, åëåêòðîõ³ì³÷í³, òåðì³÷í³ ìåòîäè 
îáðîáêè ìàòåð³àë³â 

Ëuv %&4%&,# -!904)!/)* 3!19%1%*'@97 0/0,94%H)3#B$), 0/0,94%-
�kykÍok, 904-)B$) 9! )$") -09%(#, ! * (0=,#5 *#.!(,!5 – $!$010$$= 
�mshpllv. 

zk� B!1 &#&7'(+=9-9,%+< +0(+07/ -09!/)* 4%3-)4#, H%4-# ) (!&%) 
�mh~lsk~lr .%*045$) 3-)$@@971= *$!1/)(%, 4%3B#$0$$= ;; -!904)!/' * 
�u�slhmuklk .)( ()2@ 0/0,94#B$%8% 194'-'. F!19%1%*'@97 0/0,94%5)-)B$0 
lhinu�oov, 9%B)$$=, "/)H'*!$$=, 1*04(/)$$= (.4%"#*!$$=) 9%D%. 

KåÞæàáâ�Û�ÛðßÞ '+,9%%4 – 60 0/0,94%5)-)B$! %&4%&,! .)( B!1 
m{�hlioov 3!8%9%*,# 9! .%19'.!/7$%8% .040-)D0$$= )$194'-0$9! – 

�u�slhm�i. 

KåÞæàáâ�Û�ÛðßÞ *(+./''4 – 60 0/0,94%5)-)B$! %&4%&,!, 3! =,%; 
�u�slhm�-)$194'-0$9 3!8/#&/@@97 ' 3!8%9%*,', '9*%4@@B# %9*)4 
�m~lktomgm .0404)3'. 

îÞá�Ûðß: +0(+07! – 60 .4%601, 3! =,%8% 3-)$@@97 194',9'4' 
y�liuw, D%& %(04?!9# $%*) -05!$)B$) */!19#*%19) *$!1/)(%, 90./%*%8% 
n�upnw .)( B!1 $!84)*!$$=, *#94#-,# 9! %5%/%(?0$$=. 

KåÞæàáâ	Û
çðß: +0(+07! .%/=8!2 * 3-)$) H%4-#, 4%3-)4)* ) (!&%) 
�mh~lsm~lk .%*045$) 3!8%9%*,# *$!1/)(%, 3!19%1'*!$$= 0/0,94#B$#5 
hmqhv�kn, -!8$)9%194#,6)+$%8% 0H0,9', 0/0,94%$$%8% !&% %.9#B$%8% 
np�hmyko�nioov, ./!3-%*%8% 194'-0$=. 

E!%&)&%%4 *+7(/''4 – 60 %&4%&,!, *$!1/)(%, =,%; '9*%4@2971= $! 
.%*045$0*%-' "!4) 3!8%9%*,# .4%"!4%, 3 )$"%8% -!904)!/'. 
N4#,/!(!-# $!$010$$= .%,4#99= 2 H!4&'*!$$=, !$%('*!$$=, 
%,1#('*!$$=, -09!/)3!6)=. 

 

���� ����������� ������� ������������ ��� ��!

>ã:á"ã:ßßé – 60 .4%601 3’2($!$$= * %($0 6)/0 %,40-#5 -09!/0*#5 
B!19#$ -)?!9%-$#-# 1#/!-# 3B0./0$$=, =,) -%?'97 *#$#,!9# -)? 

,%$9!,9$#-# B!19#$!-#, D% 3’2($'@971=, ,%/# *)(19!$7 -)? $#-# 

$!&/#?!2971= (% -)?!9%-$%;. G$!1/)(%, 67%8% ' 3%$) 3*!4@*!$$= 
*)(&'*!2971= *3!2-$0 .4%$#,$0$$= !9%-)* 3 %($)2; B!19#$# -09!/' * )$"' 3 
'9*%40$$=- -)6$%8% $04%3'2-$%8% 3’2($!$$=. J% 9%8% ? 3*!4@*!$$= -%?0 
3()+1$@*!9#1= =, )3 3!19%1'*!$$=- $!84)*!$$=, 9!, ) &03 $7%8%. F*!4@@97 
8%/%*$#- B#$%- -09!/#. F*!4@*!$$= 3$!B$%@ -)4%@ 3!-)$#/% ,/0.!$$=, 
%1%&/#*% ' *#4%&$#69*) /#19%*#5 ,%$194',6)+. F!19%1'*!$$= +%8% (!2 
3-%8' 0,%$%-#9# -09!/, $!.4#,/!( *#8%9%*/0$$= ,%$194',6); 3*!4$%; 
3!-)197 ,/0.!$%; (!2 0,%$%-)@ -09!/' .4#&/#3$% 30 *)(1%9,)*. 

 09%(%- 3*!4@*!$$= *#8%9%*/=@97 ,!4,!1# &'(#$,)*, -%19)*, 
-%417,#5 ) 4)B,%*#5 1'(0$, ,%9/)*, 9'4&)$, 40304*'!4)*, 94'&%.4%*%()*, 
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*!8%$)*, 6#1904$, *!$9!?%.)()+-!/7$#5, 94!$1.%49$#5, 30-/04#+$#5 9! 
)$"#5 -!"#$, %&'2-$%-/#19%*) ,%$194',6); %&%/%$%, 9%D%.  

F*!4@*!$$= 5!4!,904#3'2971= 0,%$%-)B$)19@, *#1%,%@ .4%(',-
9#*$)19@ .4%601', .%4)*$=$% $0*0/#,%@ 94'(%-)19,)19@ *#8%9%*/0$$= 
*#4%&)* 3! ;5 *#1%,%; =,%19), -%?/#*)19@ -05!$)3!6); 9! !*9%-!9#3!6); ) 
.%(!/7"#5 '(%1,%$!/0$7 .4%601)* 9%D%. 

�i~lm~mnw�lr "! +7/)%&3& 9! &#&7'(+21"+3& 4)3!$$= -09!/)*. 
Liqmsp~o�n� 4)3!$$= *#,%$'@97 ,#1$0*#- 4)3!,%-, =,#+ '9*%4@2 4%34)3 
noi~uk�ms 38%4=$$= * 194'-0$) ,#1$@, D% *#9),!2 3 -'$("9',! 4)3!,! .)( 
Íi~ .)()84)*!$$= -)16= 4%34)3'*!$$=. A)3!9# -09!/ -%?$! 0/0,94#B$%@ 

�wgm�. XH0,9#*$)"0 4)3!$$= *)(&'*!2971= ' ,#1$0*%-('8%*%-' .4%601). 
�i~lm~mnw�lr ./!3-%*%-('8%*0 4)3!$$=, =,0 (!2 3-%8' %(04?'*!9# 

Íp~lk�pt ) *'?B#+ 4%34)3. 
Êpsmhp~lmnw�lr ,)/7,! 4)3$#5 *#()* ) 1.%1%&)* 3*!4@*!$$=, =,) 

ymØoi ,/!1#H),'*!9# 3! *#(%- 0$048);, D% 3!19%1%*!$! .)( B!1 3*!4@-

nioov, ) 3! 1.%1%&%- 3’2($!$$= .%*045%$7 3!8%9%*%,. F!/0?$% *)( 0$048);, 
vsi *#,%4#19%*'2971=, 3*!4@*!$$= .%()/=@97 $!: 

f 0/0,94#B$0 (*1) *#(# ('8%*%8% 9! ,%$9!,9$%8% 3*!4@*!$$=,  
�u�slhm�uismn� 9%D%);  
f 5)-)B$0 (8!3%*0, 904-)9$0);  
f -05!$)B$0 (9049=-, 9#1,%-).  

Ëwgmn�, 0/0,94%"/!,%*0, 8!3%*0, 0/0,94%$$%-.4%-0$0*0, ./!3-%*%-
�hmy�o�n� 3*!4@*!$$= $!/0?#97 (% 904-)B$%8%, 8!3%.401%*0,  ,%$9!,9$0 – 

�m 904-%-05!$)B$%8%, ! '/794!3*',%*0, (#H'3)+$0, 9049=-, *#&'5%-, 

yigoklom-)-.'/71$0 – (% -05!$)B$%8% 3*!4@*!$$=.   
J/= 3*!4@*!$$= 3!19%1%*'@97 3*!4@*!/7$) 80$04!9%4# .%19)+$%8% 

194'-' 9! 3*!4@*!/7$) 94!$1H%4-!9%4#, =,) ?#*/=97 3*!4@*!/7$' ('8' 
3-)$$#- 194'-%-. C*9%-!9#B$0 3*!4@*!$$= 3!1$%*!$0 $! 9%-' 1!-%-' 
.4#$6#.), D% ) 4'B$0. A)3$#6= * 9%-', D% 3! !*9%-!9#B$%8% 3*!4@*!$$= 
('8! 8%4#97 .)( "!4%- H/@1', 9%&9% .)( "!4%- .%4%",%.%()&$%; 
40B%*#$#, ) .)(94#-'2971= !*9%-!9#B$% 194'-%-, D% .%(!2971= * 3%$' 
('8# 0/0,94%($%8% (4%9' .4%9=?$#-# 4%/#,!-# * -)4' +%8% ./!*/0$$=.  

zhm��~ 0/0,94%"/!,%*%8% 3*!4@*!$$= .%/=8!2 * 9%-', D% 3*!4@*!$) 
�u�y�olp, 9%*D#$! =,#5 .%*#$$! &'9# $0 -0$"0 20-F0 --, 9! .4#194%;, D% 
jmhyw�lr "%*, '19!$%*/@@97 9!,, D%& '9*%4#*1= .4%19)4, $0%&5)($#+ 

�uv 19*%40$$= *!$$# 3 4%3./!*/0$%8% "/!,'. G D)/#$' *19!*/=@97 
y�liu�npt 1904?0$7 !&% 0/0,94%($' (4%9#$', =,) 3!1#.!@97 H/@1%- 

í3!*9%*",# 40-50 --). 

Ê 0/0,94%"/!,%*%-' .4%601)  3*!4@*!$$= 1.%B!9,' 3&'(?'2971= 
�u�slhpÍoi ('8!, =,! 4%3./!*/=2 H/@1 (%9#, .%,# "/!,, D% '9*%4#*1=, 
o� 3!//2 ;;. I%-' "/!, 4%3./!*/=2  0/0,94%( ) ,4%-,# 3*!4@*!$#5 
�u�y�olkn, =,) 9*04($'97 ) '9*%4@@97 3*!4$#+ "%*.  
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Xu�slhm�uismnpy 3*!4@*!$$=- 3*!4@@97 0/0-0$9# * %(#$ .4%5)( 3 
wlnmh�oovy 9%*D#$# "*! $0%&-0?0$#5 4%3-)4)* ((% 1 -), D% (!2 3-%8' 
~lnmh�nilp *0/#,%8!&!4#9$) ,%$194',6);: 3*!4$%/#9), 3*!4$%,%*!$), 
qnihom�hmsilok 9%D%. I!,0 3*!4@*!$$= 0,%$%-#97 0/0,94%0$048)@ 9! 
�u�slhm�opt -!904)!/. 

#:
â$áÞ%âãÞ  3!(@3!%%4 – 60 0/0,94%('8%*0 3*!4@*!$$= * 3%$) 
~lhwy�ov )$049$%8% 8!3', =,#+, '9*%4@@B# 8!3%*' %&%/%$,', 3!5#D!2 
hk�spt -09!/ *)( ",)(/#*%; (); !9-%1H04$%8% .%*)94=. J% 67%8% *#(' 
qnih�nioov $!/0?!97 !48%$%-('8%*0, !9%-$%-*%($0*0, 3*!4@*!$$= * 
qi�p~op� 8!3!5 80/)@, !3%9' 9! *'8/0,#1/%8% 8!3'. 

Gâßà:æàßÞ &#&7'(+ 3!(@3!%%4. N)( B!1 ,%$9!,9$%8% 3*!4@*!$$= 
��liuk, D% 3*!4@@971=, $!84)*!@971= *$!1/)(%, .4%5%(?0$$= B0403 $#5 
�u�slhpÍomgm 194'-'. J09!/) * 6#5 -)16=5 ('?0 "*#(,% $!84)*!@971=, 
~�uinuv�lr~v 9! 3! *)(.%*)($%8% 19#1$0$$= 3*!4@@971=. K%$9!,9$0 
�u�slhmqnih�nioov .%()/=@97 $! 19#,%*0, 9%B,%*0 9! 4%/#,%*0. 

#:
âãÞ  3!(@3!%%4 – .4%601 3’2($!$$= -09!/' 4%3./!*/0$$=- 

shmyms 3*!4@*!$#5 0/0-0$9)* ) .4#1!(,%*%8% -09!/' 90./%-, D% 
np�kuvÌlr~v *)( 38%4=$$= * ,#1$) 4)3$#5 8!3)*. J/= 8!3%*%8% 3*!4@*!$$= 9! 
hkqioov 3!19%1%*'@97 *%(0$7, -09!$, (%-0$$#+, 80$04!9%4$#+ ) ,%,1%*#+ 

giqp, .!4# &0$3#$' 9! 8!3.  
x~ow�lr ) %1%&/#*) *#(# 3*!4@*!$$=. J% $#5 $!/0?!97 5%/%($0 

qnih�nioov 9#1,%-, 9049=-, '/794!3*',%*0, (#H'3)+$0 ' *!,''-), 
�u�slhmoopy .4%-0$0-, *#&'5%-, ('8%,%$9!,9$0 ' -!8$)9$%-' .%/), 
�uiqymn�, 4!()%B!19%9$0, =(04$0. 

5.4. Âïëèâ ñêëàäîâèõ ìàøèíîáóä³âíîãî êîìïëåêñó  
íà äîâê³ëëÿ  

��Ç�&'����� ��(��)��!. G#,#(# 3!&4'($@*!/7$#5 40B%*#$ * 
ilym~j�ho� .%*)94= *)( ()=/7$%19) .)(.4#2-19* -!"#$%&'()*$%8% 
smy�u�s~w 19!$%*/=97 .4#&/#3$% 1-2% *)( 3!8!/7$%8% %&1=8' .4%-#1/%*#5 
qi{hw�o�or – 60, .040*!?$%, *#,#(# 8!3)* -09!/'48)+$%; 1,/!(%*%; 
yi�pom{w�knomgm ,%-./0,1'. 

èçã:áßÞ 3/(+0%/C'3+. J% %1$%*$#5 (?040/ 3!&4'($0$$= 
ilym~j�homgm .%*)94= ' /#*!4$%-' *#4%&$#69*) *)($%1=97: 

f ./!*#/7$) !8408!9# /#*!4$#5 605)*; 
f ()/7$#6) /#*!4$#5 605)*, D% .%*’=3!$) )3 1,/!('*!$$=-, 

��h�hm{sm� 9! *#,%4#19!$$=- "#59%*#5 9! H%4-)*$#5 -!904)!/)*;  
f "#59%*) .%(*)4’=;  
f 1'-)"%.4#8%9'*!/7$) ()/7$#6);  
f ()/7$#6) H%4-'*!$$= 9! .4#8%9'*!$$= 1904?$)* 9! )$. 
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* /#*!4$%-' *#4%&$#69*) $! %($' 9%$$' *#/#*,)* '9*%4@2971= *)(  
| (% 3 9%$$ *)(5%()*, =,) -)19=97 *)(.4!67%*!$' 9! $0*#,%4#19!$' 1'-)", 

�uisp, .#/, 8!3#. M%B! %1$%*$! B!19#$! *)(5%()* – *)(.4!67%*!$) 1'-)") 
li "/!,#, !/0 *)($%1$% 3!&4'($0$$= $!*,%/#"$7%8% 1040(%*#D! 
oit{kur�w $0&03.0,' -!@97 .#/ 9! 8!3# ' 3*’=3,' 3 9#-, D% ;5 *!?,% 
numnu�nilp 9! *)(*%(#9#.  

* 3!,4#9#5 .0B!5-*!84!$,!5 (/= *#/#*,)* B!*'$' *#4%&$#B%@ 

q�ilok~l� 5-10 9/8%( * 1040($7%-' $! %($' 9%$$' *#/#*,)* *#,#(!2971= * 
ilym~j�ho� .%*)94=: .#/' – 11,5 ,8/9; 8I – 193 ,8/9;  SO2 – 0,4 ,8/9; CmHn – 

7+7 ,8/9. 
* *)(,4#9#5 .0B!5-*!84!$,!5 (/= *#/#*,)* B!*'$' *#4%&$#B%@ 

q�ilok~l� 2-25 9/8%(. * 1040($7%-' $! %($' 9%$$' *#/#*,)* *#,#(!2971= * 
ilym~j�ho� .%*)94=: .#/' – 17,0-20 ,8/9; 8I – 185-200 ,8/9;  SO2 –  

|+1,|+. ,8/9; CmHn – 2,1-2,6 ,8/9; NOx – 0,012 ,8/9. 
MkykÍopt 1,/!( .#/' *!84!$,# 19!$%*#97: SiO2 – 20-50%; 8!I –  

2,|2/0 Al2O3 – 0,5-6 %; Fe2O3 + FeO – 10-36%; 8 – 30-45%. A%3-)4 B!19#$%, 
�puw 19!$%*#97 5-150 -,-. N)( B!1 4%3/#*' 3 *!84!$%, ' ,%*") %($)2; 9%$$# 
Íinwow * !9-%1H04' *#,#(!2971= &/#37,% 130 8 8I 9! 18-22 8 "(!A9'+3+"+ 

$çå3. 

zplmyk *#,#(# $! %($' 9%$$' 8%9%*%; .4%(',6); 3!&4'($@*!/7$#5 
h�Ímnpo * 0/0,94%('8%*#5 .0B!5 .)( B!1 *#./!*/=$$= %($)2; 9%$$# 19!/) 
~liomnuvlr: .#/' 7,6-9,5 ,8/9; 8I – 1,5 ,8/9; SO2 – 1,4 8/9; NOx – 0,25 ,8/9; 
ÝÛ:ßÛÜç – 28,4 8/9; A'+(/2/ – 0,56 8/9. 

* 8!3!5, =,) *)(*%(=971= *)( /#*!4$%8% *#4%&$#69*! 9! *#,#(!@971= * 
ilym~j�hw, .#/ 1,/!(!2971= .040*!?$% 3 (4)&$%(#1.041$#5 B!19%,, ! *-)19 
nkuromgm ()%,1#(' ,40-$)@ (%5%(#97 (% 80 *)(1%9,)*.  

Ãmqhi�woms *#,#()* 3!&4'($@*!/7$#5 40B%*#$ *)( ./!*#/7$%8% 
igh�gilw 3()+1$@2971= 3! H%4-'/%@:  

D = q ·M·N·(1 – O),      (5.1) 

��: q – .#9%-0 *#()/0$$= 40B%*#$# $! %(#$#6@ .4%(',6);, ,8/9;  
4 – 4%34!5'$,%*! .4!603(!9$)197 !8408!9', 9/8%(;  
N – .%.4!*$#+ ,%0H)6)2$9 (/= '4!5'*!$$= '-%* ./!*,#;  

O – 0H0,9#*$)197 3!1%&)* 3) 3$#?0$$= *#,#()* (' B!19,!5 %(#$#67). 
Éi ()/7$#6) 4%3*!$9!?0$$= 1#.'B#5 -!904)!/)* (/#*!4$%8% ,%,1', 

ni�ovsw, .)1,' 9%D%) * .4#+-!/7$) *!$$# *#()/=2971= ' 1040($7%-' (%  
262+. ,8/8%( .#/' $! %(#$#6@ .4!6@@B%8% %&/!($!$$=. F) 1'"#/7$#5 
i�ihilkn *#()/=@971= 0,2-0,5 ,8/8%( %,1#(' *'8/06@, 0,10-0,15 ,8/8%( 
msp~w 1)4,#, (% 0,2 ,8/8%( %,1#(' !3%9' 9! )$") 40B%*#$#, 9!,#5 =,  
ishmyko, H%4-!/7(08)( 9! )$. F!.#/0$)197 8!3)*, =,) *)(*%(=971= *)( 
~w�purop� !.!4!9)*, 19!$%*#97 10-15 8/-3

.  

� 9%,1#B$#5 8!3)* .04"0 -)160 .%1)(!2 %,1#( *'8/06@. Q1$%*$#+ 
~�m~k{ 3-0$"0$$= +%8% ,)/7,%19), D% .%94!./=2 * $!*,%/#"$2 1040(%*#D0, 
�� – +%8% (%%,#1$@*!$$= (% ()%,1#(' *'8/06@ (IV)   – EQ2. 
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Gâã:å8%8æâ-*(&)+3& 3/(+0%/C'3+. G .4%601) $!84)*!$$= 9! %&4%&,# 

y�liukn ' 605!5 *#()/=@971= .#/, ,#1/%9# ) -!1/=$) !04%3%/) (9'-!$), 
ms~p� *'8/06@, ()%,1#( 1)4,# 9! )$. N)( B!1 *#,%4#19!$$= ' ,%*!/717,%-
�h�~mnp� 605!5 (/= $!84)*!$$= -09!/' .%/'-’=$#5 .0B0+ * !9-%1H04' 
npsp�i�lr~v %,1#(# *'8/06@, 1)4,#, !3%9' 9! )$") .4%(',9# 38%4=$$=. J/= 
npqoiÍ�oov *!/%*#5 *#,#()* ",)(/#*#5 40B%*#$ * !9-%1H04' *)( 
oighkniurop� .0B0+ (%6)/7$% ,%4#19'*!9#1= .#9%-#-# .%,!3$#,!-# D%(% 
npsp�kn, .4#*0(0$#5 (% %(#$#6) -!1# (9) !&% %&'2-' (-3

 !&% 9#1. -3
) 

~�iu�omgm .!/#*!. 
 !<#0,80# %&'%&(# )!"#$,4.   05!$)B$! %&4%&,!  -09!/)* $! 

*0419!9!5 1'.4%*%(?'2971= *#()/0$$=- .#/', 194'?,#, 9'-!$)* -!19#/ 9! 
0-'/71)+, =,) *#,#(!@971= B0403 *0$9#/=6)+$) '19!$%*,# * !9-%1H04'. : 

9!&/#6) 5.3 $!*0(0$% (!$) .4% ,)/7,)197 .!4)* *%(#, 9'-!$' -!19#/ 9! 
0-'/71)+, D% *#()/=@971= 3! %($' 8%(#$' .)( B!1 4%&%9# -09!/%%&4%&$#5 
*0419!9)* ' 4%34!5'$,' $! 1 ,G9 .%9'?$%19) 0/0,94%(*#8'$)*. 

êi{up�v 5.3 
9;<=;?@A;B?<C >:=B41;;? C:4< 

CB= F3D 75652: ;3 @1234556756;:J >17D2323J 

zpu, D% '9*%4@2971= * .4%601) !&4!3#*$%; %&4%&,#, 1,/!(!2971= 3  
1},D}/ -!904)!/' !&4!3#*$%8% ,4'8! )  60-70% – %&4%&/@*!$%8% -!904)!/'. 

xol�o~pnok~lr *#()/0$$= .#/' .)( B!1 "/)H'*!$$= -09!/0*#5 (09!/0+ 

qiu�Øplr *)( ()!-094! "/)H'*!/7$%8% ,4'8! (9!&/. 5.4). 

I!&/#6= 5.4 

K341L;BD2I  !"#!$%&!'$"  &%( )#!!* +%),  

& ( ( -.#"/- 0) 1,&-)2!'3' 4/,3- 
 

EFHFIF $%&'(%)*+* ,!(- ).# $%/'0.10*2 *34*3"! $%&'(- &*"'40!$!, 

JPQRISFSTUFVF, 7(.8-)'(60!$! &' 9'&*1-)'(60!$! )%45&'&'$! 

PFWUYZY[\TJ] 9' 9'+'(60*: 8*4$-(*:: 

^_`_, $+ 

abc_de_eef g_hi 
jkdi 

l_`cfeim 
nol_e 

nol_e, 
plocq`rf 

^pn_ckkbhkber )%45&'&! 9 $'5(;0!$ 
kskckdtpeefl 

u vww u

^pn_ckkbhkber )%45&'&! 9 %$-(65.>0!$ 
kskckdtpeefl 

xyw u z{|

}cr~oj_cqer )%45&'&! 9 */*(*#?%00;$ 
plocq`r�� &' 5*dkjil hk��iekl

xyw u xzy

�r_lpnh 7(.8-)'(60*+* "4-+', $$ xyw |ww |yw �ww zww �yw �ww

�idrcpeef ,!(-, +/+*# xx� xyy x�w x�w v|y v�w |xw
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 !"#$%&' ('( /,��� ,     (5.2) 

 
#%   & – ".(6".5&6  )%45&'&.), 7&.; 
% – 4.10!> 8*0# 4*3*1*+* 1'5-, +*#/4."; 
)1 – "*%8.C.A0& %8%"&!)0*5&. 4*3*&! ,!(*)(*)(:)'1.); 
$( – ,!&*$!> )!"!# $%&'(%)*+* ,!(- ).# )%45&'&', "+/+*#; 
 !"!# '%4*9*(60*2 %$-(65.2 ).# &*"'40*+* '3* 5)%4#(!(60*+* 

)%45&'&' )!90'1'A&65; 9' 8*4$-(*:: 
 

 !"#10$%&' ('( /,3"
   ! ,    (5.3) 

 
#%: $* – ,!&*$!> )!"!# '%4*9*(60*2 %$-(65.2 ).# )%45&'&', "+/+*#;  

& – ".(6".5&6 )%45&'&.), 7&.; % – 4.10!> 8*0# 4*3*1*+* 1'5- )%45&'&', 
+*#/4.". 

������� /010#.20345 34 -,!3. D0'10% )!#.(%00; ,!(- 

��������������� ,.# 1'5 $%/'0.10*2 *34*3"! 5"(*,('5&!".), +4'8.&- &' 
����  0%$%&'(%)!/ $'&%4.'(.). E'", 0',4!"('#, ,.# 1'5 *34*3"! 

��¡���¢��£, 5"(*&"'0!0!, "'43*(.&- &' *4+'0.10*+* 5"(' ,!( )!#.(;A&65; - 

¤��¥��¦ ".(6"*5&. (&'3(. 5.5). F.# 1'5 $%/'0.10*2 *34*3"! ,*(.$%40!/ 

§������¢�¨ *#0*1'50* 9 ,!(*-&)*4%00;$ $*?-&6 )!#.(;&!5; ,'4! 4.90!/ 

 �§�¥��  4%1*)!0 . 5,*(-" (8%0*(, 8*4$'(6#%+.#, 5&!4*( &' .0.), ;". )/*#;&6 
©� 5"('#- *34*3(:)'0!/ $'&%4.'(.). 

E'3(!C; 5.5 

5%( )#!!* +%), + ( 6-$ .#7-! 6!'8 '9/'94% 

/ :!%7 !#.#"-)#&%7 .-"#/ -) & 

 

%0 1!6/! 7054. G-&&A)* 9'34-#0::&6 5%4%#*)!H% &%4$.10. C%/! 

,.#,4!A$5&). I*3 0'#'&! #%&'(. ,%)0!/ 8.9!10!/ /'4'"&%4!5&!", 2/ 

,.##':&6 &%4$.10.> *34*3C. (0',4!"('# +'4&-)'00:). G-&6 C6*+* ,4*C%5- 

9)*#!&65; #* &*+*, H* $%&'(%)- 9'+*&*)"- 5,*1'&"- 0'+4.)':&6 #* )!5*"*2 
&%$,%4'&-4!, #* &*+* ? ).#3-)'A&65; )?% #*5&'&06* *3+*)*4%0% 

ªpsekck«r�e_ *,%4'C.;, )!#  *3('#0'00; �idrcpeef ,!(- *#0!$ )%45&'&*$, 

«/+*# 

abhkb¬_ &%"5&*(.&- 0' )%45&'&'/: 
u &*"'40!/ 
u84%9%40!/ 
u 9-3*84%9%40!/ 

zw�w

xwwxvw

vw�w

abhkb¬_ "'43*(.&- 0' )%45&'&'/: 
u &*"'40!/ . 4*9&*1-)'(60!/ 
u84%9%40!/ 
u 5)%4#(-)'(60!/ 

�w�w

xvwv�w

|zyw

®k�¬hrm 5"(*&"'0!0! 0' 5&4.1"*,!(;(60*$- 

jph`n_nr 

�vw

®k�¬hrm *4+'0.10*+* 5"(' #!5"*)!$! ,!("'$! �ww�yw
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9'34-#0%00; #*)".((; )0'5(.#*" 5,'(:)'00; ,'(!)', '3* .07!/ 9'5*3.) 
0'+4.)'00;.  

E%4$.10' *34*3"' ,%4%#3'1'A 7)!#"% */*(*#?%00; 4*9,%1%0*2 
#%&'(.. F4! C6*$- 4*9?'4%0' #%&'(6 9'0-4:A&65; ) )*#- '3* ) $'5(*, ;"% 
,*1!0'A +*4.&! (' )*#' )!,'4*)-)'&!5;) 9 )!#.(%00;$ )%(!"*2 ".(6"*5&. 
7".#(!)!/ +'9.) . *"5!#.) $%&'(-. F.5(; &%4$.10*2 *34*3"! $%&'( 

,*"4!)'A&65; *"'(!0*: (&*)5&!> 7'4 9+*4.(*+* $%&'(-), ;"!> ) 
$%/'0.10!> 5,*5.3 *1!H':&6. K'(&-)'(60. 3'4'3'0! &' ,.5"*5&4->0. 
$'7!0! A #?%4%('$! 7-$*)*+* 9'34-#0%00; 5%4%#*)!H' . )%(!"*2 
".(6"*5&. ,!(-. 

B* #?%4%( 9'34-#0%00; '&$*58%4! ).#0*5;&6: )'00!, '+4%+'&! #(; 
&%4$.10*2 *34*3"!, 0'+4.)'(60. ,%1., H* ,4'C::&6 0' 4.#"*$- &' 
+'9*,*#.30*$- ,'(!)., ' &'"*? #4*3*5&4-$!00., #4*3*5"!#'(60. "'$%4!. L 

,4*C%5. 4*3*&! C!/ '+4%+'&.) &' -5&'0*)*" ) '&$*58%4- )!"!#':&65; ,'4! &' 
,4*#-"&! +*4.00; $'5&!(, '$.'", C.'0!5&!> )*#%06, ,!( &*H*. 

M*0C%0&4'C.; ,!(- ) ,*).&4., H* )!#.(;A&65; ).# #4*3*5&4-$!00!/ . 
#4*3*5"!#'(60!/ "'$%4, #% $%&'( 9'1!H'A&65; ,.5(; &%4$.10*2 *34*3"!, 

#*5;+'A 200-700 $+/$3
. F.# 1'5 C.'0-)'00; $%&'(.) )!#.(;A&65; #* 600 $+/+*# 

C.'0!5&*+* )*#0: 0' *#!0 '+4%+'& C.'0-)'00;. 
8.293./!6/! 7054. I*3 0'#'&! #%&'(;$ ,%)0!/ /.$.10!/ 

)('5&!)*5&%> (0',4!"('#, H*3 0% 4?').(!), '3* ,4*5&* 0'#'&! #%&'(. 
,4!)'3(!)*+* )!+(;#- (0."%(:)'00;$, /4*$-)'00;$, C!0"*)!$ ,*"4!&&;$ 

&' .0.) – #%&'(. ,4*/*#;&6 ,*#'(67- /.$."*-&%4$.10- *34*3"- - 

+'(6)'0.10!/ C%/'/. N/ 9'0-4::&6 - 5,%C.'(60. )'00!, ) ;". 9'(!)':&6 
0'>4.90*$'0.&0.7. /.$.10. 5,*(-"! – "!5(*&!, (-+!, 5*(.. B'(. C. 4.#!0! 

0'+4.)':&6 . ,4*,-5"':&6 1%4%9 0!/ 5&4-$. F4! C6*$- #%&'(., H* 

*34*3(;:&65;, )!"*0-:&6 4*(6 '0*#- '3* "'&*#- ) +'(6)'0.10*$- ,4*C%5.. 
E'"!$ 1!0*$ 0' ,*)%4/0. #%&'(. 5&)*4:A&65; 0%*3/.#0% ,*"4!&&;. F4! 

C6*$- -&)*4:A&65; )%(!"' ".(6".5&6 #-?% 7".#(!)!/ +'9.), &' ,'4.) 
4*91!0-, H* 90'/*#!&65; - )'00.. F.5(; ,%)0*+* 1'5- ).0 5&'A 
0%,4!#'&0!$ #* ,*#'(67*+* )!"*4!5&'00; - )!4*30!C&). . &*$- ;)(;A 
5*3*: #-?% '+4%5!)0- /.$.10- 5,*(-"-, H* ,*&4%3-A -&!(.9'C.2. B(; &*+* 

H*3 22 90%7"*#!&! ,*&4.30. ).#,*).#0. /.$.10. 9'/*#!, '(% 90%7"*#!&! 2/ 

#* ".0C; 0%$*?(!)* . )*0! 5&':&6 #-?% 0%3%9,%10!$! 9'34-#0:)'1'$! 

#*)".((;.  
=50*)0!$!  9'34-#0:)'1'$! '&$*58%4!, H* )!#.(;:&65; ,.# 1'5 

+'(6)'0.10!/ ,4*C%5.), A ,!(, &*0"*#!5,%450!> &-$'0, ,'4! &' +'9!, 

*5*3(!)* ) ,4*C%5. "!5(*&0*+* &' (-+*)*+* ,(')(%00;.  
<'5- 7".#(!)!/ 4%1*)!0, H* )!#.(;A&65; ,.# 1'5 )!&4')(:)'00; 9 

,*)%4/0. #9%4"'(' &4')!(60*2 )'00!, )!90'1':&6 9' 8*4$-(*:: 

 

¯ ° ±² ³´ 1:/53.,     (5.4) 
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©�:  S – ,(*H' ,*)%4/0. #9%4"'(' )'00!, $2
; I – .0&%05!)0.5&6 

¨����µ¨���� 7".#(!)!/ 4%1*)!0! 9 *#!0!C. ,(*H. #9%4"'(' )'00!,  

§�/($2
·/).). D0'1%00; ; )!90'1'A&65; 9' &'3(!C%: 5.6. 

¶�© 1'5 0'0%5%00; +'(6)'0.10!/ ,*"4!&&.) ('0*#-)'00;, 8*58'-
�£¨���� &*H*) -&)*4::&65; 4.90. 7".#(!). 4%1*)!0!. E'", 0',4!"('#, ,.# 

¥�� 8*58'&-)'00; )!4*3.) )!#.(;A&65; 8&*4!5&!> )*#%06, "*0C%0&4'C.; 
�¡��� - )!).#0*$- ,*).&4. #*5;+'A 1200-1500 $+/$3

. M*0C%0&4'C.2 <=;, 
·2S+4, <=N, Cr2+3, N+2, N.+< &' .0. - )!).#0*$- ,*).&4. "*(!)':&65; - 

¤��¥��  $%?'/, H* ,*&4%3-A 0%+'>0*+* *1!H%00; ,*).&4; ,%4%# )!"!#*$ ) 
��§��¸��£. 

¹º��»º�¼½¾¿ @!29/47!. O' #.(60!C;/ 9)'4:)'00; &' 4.9'00; $%&'(.) 
�¡¢�© &'  $'5' )!"!#.) 7".#(!)!/ 4%1*)!0 9'(%?!&6 ).# )!#- . 4%?!$.) 
�� ��¢���¥���� ,4*C%5-, )('5&!)*5&%> 9)'4:)'(60!/ 4%1*)!0. 

E'3(!C; 5.6 

 

;-)#<! $"2  !"#!$%&!'$"  (   ) & ( 7-/-4"#/, "/-&%)2!'3' /':6%!,  

"- .-/4% $"-)  

À ,4*C%5. 4-10*+* %(%"&4*#-+*)*+*  9)'4:)'00; 5&'(. 9' )!&4'&  
Á "+ %(%"&4*#.) -&)*4:A&65; #* 40 + ,!(-, 2 + 8&*4!5&*+* )*#0:, 1,5 + 
�¡��©�¨ )-+(%C: . '9*&-; ,.# 1'5 9)'4:)'00; 1')-0.)  – #* 45 + ,!(- . 1,9 + 
¸��������� )*#0: F.# 1'5 0',.)')&*$'&!10*+* . ')&*$'&!10*+* 

¤¨��µ¨���� 9'+'(60' $'5' 7".#(!)!/ 4%1*)!0, H* -&)*4::&65;, $%07' ) 
ÁÂÃÄÅ 4'9!, ' ,.# 1'5 9)'4:)'00; ,.# 8(:5*$ – ) 4-6 4'9.). D)'4:)'(60!>  

��¢ 0' 99%  5"('#'A&65; 9 1'5&*" 4*9$.4*$ ).# 10
3
 #* 1 $"$, 3(!96"* 1% 

��¢£ )$.H-:&6 1'5&"! 4*9$.4*$ 1-5 $"$. P.$.10!> 5"('# 7".#(!)!/ 

��¥�¨��, ;". )!#.(;:&65; ,.# 1'5 9)'4:)'00;, 9-$*)(%0!> ,%4%)'?0*  

�¡¢�©�§ 9)'4:)'(60!/  $'&%4.'(.) (,4*)*(*"!, ,*"4!&&;, 8(:5.)) . 
���¡��¥��  0% 9'(%?!&6 ).# 5"('#- 9)'4:)'(60!/ $%&'(.).  

ªh_jicqeim 4*91!0^_h¬_ 5&'(. 

`¬c_d nplgph_- 
noh_, °G 

Æ
l«/($ 

2
·/).) 

®p�kjiei, H* 
jidrcf�nq`f, 2/ 
_«hp«_neim 5&'0 

vw xyÈ> 4*91!0 
`rh�_ekÉ "!5(*&! 
bp� .0.Êr_nkh_ 

�w vww `rh�_e_ "!5(*&', 
_phk�kcq 

xw vwÈ> 4*91!0 
`kcfekÉ "!5(*&! 

�w�w vzww `kcfe_ "!5(*&', ,'4! 
¬i`ckni 

xvP18O10E xwxvÈ> 4*91!0 
_�knekÉ "!5(*&! 

zw �|ww k¬`idi '9*&- ) ,%-
hph_soe¬o 0' N'2=3 

Ë,'4!) 

w�P18O10E vwvvÈ> 4*91!0 
`rh�_ekÉ "!5(*&! 

zw ��w `ol_hep N=9+HN=9 - 
gphph_soe¬o 0' O2S=4 
Ë'%4*9*(6) 
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Ì�Í¢�Î� 5.7 

ÏÐÑÒÓÔÕÕÖ +%),   3-: & , +#/#/-7,!4, !- 1 .  

×ÒÑ 6-$ / :-!!* .#"-) & 
 

Ø_�i, +/$3 
ÙhkÊp` 4.9'00; . $'4"' $%&'(- ªkjÚie_ 

lpn_co, $$ 
Ùic, +/$3 

Ûa Ü=X

Ø_�kjp 4.9'00; 5&'(. 45K17QD 
y
vw

v{y
x�

x{�
v{�

x{x
v{v

Ø_�kjp 4.9'00; 5,(').) &!&'0- 
�
|w 

y
|z

x{w
v{�

w{y
x{y

Ùc_�lkjp 4.9'00; 5,(').) 
Ý^Ø  

�
�w 

v{y
z{w

w{z
x{�

xw{w
x�{w

À &'3(!C. 5.7 0')%#%0* #'0. )!#.(%00; ,!(- . +'9.) - ,%4%4'/-0"- 0'  
Á $ ,.# 1'5 4.9'00; $%&'(.). P.$.10!> 5"('# ,!(- ,4! C6*$- )!90'1'A&65;  
��¢�¨��§ 1!0*$ $'4"*: $'&%4.'(-, H* 4*94.9'A&65;, ' 4*9$.4 1'5&*" 0% 
����¨�Þ£�  2 $"$. 

Ì�¡, ,.# 1'5 4-10*+* #-+*)*+* 9)'4:)'00; 5&'(%> 7&-10!$! 

�¢�¡���©�§� $'4"! DR 606/11 0' *#!0 "+ 9)'4:)'(60!/ $'&%4.'(.) -  

����©���§£  )!#.(;A&65; 14 +/"+ 9)'4:)'(60*+*  '%4*9*(:, ) &*$-  1!5(. 
ßÂà +/"+ =:2+3 . 0,68 +/"+ 'n &'  >*+* 9’A#0'06, ' &'"*? +'9.): 1,3 +/"+ N+2 ! 

ÁÂá +/"+ G=.  

J*94'/-0*" )!"!#.) 7".#(!)!/ 4%1*)!0 ) '&$*58%4- ,.# 1'5 
9)'4:)'00; $%&'(.) )%#%&65; 9' 8*4$-(*:: 

 

 
3"

  ! 10$A' *4#0234" #/ !", (5.5) 

 

 

#%:  A02  – $'5' %(%"&4*#.), ;". )!"*4!5&*)-:&65; 9' 4.", &/4."; 

,!&.
L – ,!&*$!> ,*"'90!" )!#.(%00; !-*2 9'34-#0:)'(60*2 4%1*)!0! 

(&'3(.5.8) ,.# 1'5 9)'4:)'00; $%&'(.) ()!"*4!5&'0!/ 9)'4:)'(60!/ &' 
0',(')(%0!/ $'&%4.'(.)), +/"+. 
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E'3(!C; 5.8 
=%"'.# &%( )#!!* :-9/,(!>&-)2!%7 /#6'&%! + ( 6-$ :&-/>&-!!* "- !-+)-&)*!!* .#"-) &, 3/43 (&%"/-6#!%7 

:&-/>&-)2!%7 -9' !-+)-&)#!%7 .-"#/ -) &), 3/43 
K'9 

S(%"&4*# (9)'4:)'(60!> 
'3* 0',(')(%0!> $'&%4.'( 

&' >*+* $'4"') D)
'4
:

-
)'
(6
0!
> 

'%
4*
9*
(6

 

=
"5
!
#!

 
$
'4
+'
0

-
C
:

 

=
"5
!
#!

 
/4
*$
- 

 

=
"5
!
#!

 
"4
%$
0
.:

 
 

T0
7
. 

 
9'
34
-#

-
0
:
)'
1.

 
 

M.(6".5&6 

U
&*

-
4!
5-

&!
>

 )
*-

#%
0
6 

=
"5
!

-
#!

 
'9
*&
- 

=
"5
!

-
#!

 
)-
+(
%-

C
:

 

J-10% #-+*)% 9)'4:)'00; 5&'(. 7&-10!$! %(%"&4*#'$! 
L=OT-13/45 14,0 0,51  1,40 1,40 1,00   
L=OT-13/55 18,6 0,97  1,0 2,60 0,93   
L=OT-13/65 7,5 1,41  0,80 0,80 1,17   
L=OT-13/80 11,2 0,78  1,05 1,05 1,14   
L=OT-13/85 13,0 0,60  1,30 

8&*4!#! 

1,30 1,10   
SR-606/11 11,0 0,68 0,60    0,004 1,30 1,40 
SR-395/9 17,0 1,10 0,43       
SR-981/15 9,5 0,70 0,72    0,80   
RO=-1 7,1 0,43     2,13   
RO=-3 17,0 1,85        
RO=-4 6,0 0,69        
RO=-5 14,4 1,87        
RO=-6 16,3 1,95        
RO=-7 12,4 1,45        
RO=-9 16,0 0,90   0,13 0,47   
RO=-11 22,4 0,87   2,62 0,96   
RO=-15 19,5 0,99   

8&*4!#! 

2,28 0,43   
=<R-2 9,2 0,83        
MOD-32 11,4 1,36        
=DG-3 15,3 0,42        
=DG-4 10,9 1,27        
=DG-6 13,8 0,86     1,53   

S48-</18 10,0 1,00 1,43  8&*4!#! 1,50 0,001   
 T-10-6 15,6 0,31 0,45    0,39   
 T-T<-1 5,8 0,42 0,12  0,6 0,63   

SR-400/10- 5,7 0,43 0,25  
0."%(6 &' >*+* 

*"!5! 0,6 0,54   
SR-903/12 25,0 2,80        
SR-48/22 9,7 0,80 1,30  8&*4!#! 1,50 0,001 0,7  
SR-686/11 13,0 0,80 0,40       
VB-3 9,8 1,32        

v
|
x
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â���ãº�¼½¾¿  -,-#4. D0'10!$ 9'34-#0:)'1%$ #*)".((; A 
¨���Í��Î�¨�, 5,4;$*)'0% 0' ,*(.,7%00; 9'+'(60*+* )!+(;#- #%&'(%> C% – 

¸��Í£¨�¢��� C%/! ,.#,4!A$5&). U'43! "4.$ 9'+'(60*+* )!+(;#- )!4*3- 

��¢���£µ�� >*+* 8.9!"*-/.$.10. )('5&!)*5&., 0',4!"('# – 9',*3.+':&6 
�ä�¨���µ. U'43! 4'9*$ 9 4*91!00!"'$! ,.# 1'5 8'43-)'00; #-?% 
¤�Í�£©�µµ�� 4*3*1% $.5C%. W.(; 4*3.&0!"' -&)*4:A&65; H.(60' 
����¤�¢��� /$'4' .9 "4',%(6 8'43! . )!,'4*)-)'06 4*91!00!"'. X. 5-$.7. 
�¨¢�µ�� 5*3*: )!3-/*0%3%9,%10% 5%4%#*)!H% – &*$- 0%*3/.#0% 2/ 

�������¨�� ).#)%#%00;. D C.A: $%&*: 8'43*)!> '%4*9*(6 -(*)(:A&65; 
¨�©���§ %"4'0*$ 9 ,*#'(67!$ *1!H%00;$ )*#!. D4*9-$.(*,  *1!5&!&! 

¨�©£ #* 22 ,4!4*#0*+* 5&'0- 0%$*?(!)* . C% *3-$*)(:A 9'34-#0%00; 
¨�©���� 5%4%#*)!H'. K'(6)'0.10. . 8'43-)'(60. C%/! A (!7% $'(*: 

§�©�¢¢µ &!/ ,4*C%5.), H* ).#3-)':&65; 0' 9')*#'/ $'7!0*3-#.)0*+* 

¡�§�¢�¡�£.  

å¡�©¢�¨� 4%1*)!0! ) C!/ C%/'/ )!#.(;:&65; ,.# 1'5: 
æ 90%?!4%00; ,*)%4/*06 *4+'0.10!$! 4*91!00!"'$! ,%4%# 

¸��Í£¨����§; 

æ ,.#+*&*)"! ('"*8'43*)!/ $'&%4.'(.) (YU<); 

æ 0'0%5%00; YU< 0' ,*)%4/0. )!4*3.); 
æ 5-7.00; ('"*)'0!/ . 8'43*)'0!/ ,*)%4/*06. 
ç���¨��§� #?%4%('$! 9'+'9*)'0*5&. ,*).&4; 4*3*1!/ 9*0 &' 

��§��¸��� A 9$.7-)'1. YU<, 8'43-)'(60. "'$%4!, 5-7'4"!, )'00! 9 
��¤¥���§� #(; 90%?!4%00;. F.# 1'5 90%?!4%00; 9 ,*)%4/0. #9%4"'(' )'00 

¨�����¨£µ�� ,'4! )-+(%)*#0.) (+/($2
·/))): 3%09!0- – 67-83; +'5- – 17-34; 

£�¦�-5,.4!&- – 83-100. 

è��Î�����Î�� 7".#(!)!/ 4%1*)!0, H* )!#.(;:&65; 9 8'43-)'(60!/ 

¡�§��, 9'(%?!&6 ).# /'4'"&%4!5&!"! YU<, )!&4'& &' 5,*5*3- 2/ 

���������. P'4'"&%4!5&!"- )%0&!(;C.>0!/ )!"!#.) 7".#(!)!/ 4%1*)!0 

éêëìíìéî ) &'3(!C. 5.9. 

Ì�Í¢�Î� 5.9 

ÏÐïÐÑÐ :-9/,(!>&-)2!%7 /#6'&%! + ( 6-$ 1-/9,&-!!* 
M*0C%0&4'C.;, $+/$3 Y'"*8'43*)!> 

$'&%4.'( 

E!, 

).#5$*"&-)'00; 
=3’A$ 

).#5$*"&-)'0*+* 

,*).&4;, $3
/+*# 

"5!(*( &*(-*( 

S$'(6 <(-1-03 M'$%4' 9 3.10!$ 

).#5$*"&-)'00;$ 

5000 400 – 

S$'(6 <(-25 M'$%4' 9 3.10!$ 

).#5$*"&-)'00;$ 

1700 170 – 

Z4-0& U(-03" J%7.&"' ) ,.#(*9. 2700 – 390 

O.&4*%$'(6-924 J%7.&"' ) ,.#(*9. 33000 – 70 
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ð¡ *0 34//! @./! #(; 4*94'/-0"- )!#.(%00; 9'34-#0:)'(60!/ 

��¥�¨�� 9' 4.90!/ 5,*5*3.) 0'0%5%00; ('"*8'43*)*+* ,*"4!&&; 
���¦§�µ��:  

æ 8'"&!10. '3* ,('0*). )!&4'&! *8'43*)'0*+* $'&%4.'(-;  

æ 1'5&"' )$.5&- ) 06*$- 4*91!00!"';  
æ 1'5&"' "*$,*0%0&.) ('"*8'43*)*+* $'&%4.'(-, ;". )!#.(;:&65; 9 
����� ) ,4*C%5. 8'43-)'00; &' 5-7.00;.  
<'5' '%4*9*(: 8'43!, ;"' )!#.(;A&65; ,.# 1'5 0'0%5%00; 

('"*8'43*)*+* ,*"4!&&; 0' ,*)%4/0: )!4*3- )!90'1':&6 9' 8*4$-(*::  

  ' .0 .= mD·ED·10
-2

, ":,       (5.5) 

#%:  mD  – $'5' 8'43!, ;"' )!"*4!5&*)-A&65; #(; ,*"4!&&; )!4*3-;  

ED – 1'5&"' 8'43!, ;"' )&4'1%0' - )!+(;#. '%4*9*(:, %. 

<'5- ,'4! 4*91!00!"', ;"' )!#.(;A&65; ,.# 1'5 0'0%5%00; 
('"*8'43*)*+* ,*"4!&&; 0' ,*)%4/0: )!4*3- )!90'1':&6 9' 8*4$-(*::   

' *. ./ = m ·E .· f  ·10
-4

, ":,     (5.6) 

#%: 1  –$'5' 4*91!00!"'; 
f  – 1'5&"' (%&"*2 1'5&!0! 4*91!00!"' - ('"*8'43*)*$-  

$'&%4.'(., %;   

E  – 1'5&"' 4*91!00!"', ;"!> )!,'4*)-A&65; ,.# 1'5 0'0%5%00;  
,*"4!&&;, %. 

<'5- ,'4! 4*91!00!"', ;"' )!#.(;A&65; ) ,4*C%5. 5-7.00; 
*8'43*)'0*+* )!4*3-, )!90'1':&6 9' 8*4$-(*::  

' *. .F. = m ·E .F.· f  ·10
-4

, ":,    (5.7) 

#% E .F. – 1'5&"' 4*91!00!"' - %, ;"!> )!,'4*)-A&65; ,.# 1'5 
5-7.00; ,*"4!&&;.  

ñòóôõö÷ø÷÷ù úûöôüýþøôÿÇ W(!96"* 10 $(4# $3
 )*#! H*4.10* 

¨����¥������ 0' ,*&4%3! $'7!0*3-#.)%(60!/ ,.#,4!A$5&) "4'20 GOB, #% 
¨�©£ )!"*4!5&*)-:&6 #(; */*(*#?%00; (,.#.+4.)-) )!/.#0!/ $'&%4.'(.) . 
���©£¡Î�,, #%&'(%> . )-9(.) &%/0*(*+.10*+* *3('#0'00;; ,4!+*&-)'00; 
��¤��  &%/0*(*+.10!/ 4*91!0.); ,4*$!)'00;, 93'+'1%00; &' *1!H%00; )!-

 �©��  $'&%4.'(.) '3* ,4*#-"C.2; +*5,*#'456"*+* &' ,*3-&*)*+* 

���¤��¥����. 

G�º��¾� 34 -,/47#3-.  *#' ) (!)'40!/ C%/'/ )!"*4!5&*)-A&65; #(; 
��©��¨¢�¥���� )!3!)'00; 5&4!?0.), &4'05,*4&-)'00; 8*4$.)0*2 9%$(. 0' 
©�¢���Î� 4%+%0%4'C.2, ' &'"*? #(; +.#4*&4'05,*4&-)'00; ).#/*#.) +*4.(*2 
¤�§¢� &' 5!5&%$! )%0&!(;C.2.  

Bä���¢�§� 9'34-#0%00; 5&.10!/ )*# - (!)'40!/ C%/'/ 5(-?'&6, 
��¢�¨��§ 1!0*$, -5&'0*)"! +.#4')(.10*2 &' %(%"&4*+.#4')(.10*+* 

�¥�Þ���� (!&)', )*(*+*+* *1!H%00; ,*).&4;, +.#4*4%+%0%4'C.2 
¨�©���Î��¨���  8*4$.)0!/ 5-$.7%>.  %(!"% %"*0*$.10% 90'1%00; #(; 
����©���� +*5,*#'45&)' $'A -&!(.9'C.; 5&.10!/ )*#.  

À�¨����� ,.# 1'5 C!/ *,%4'C.> 5&.10. )*#! 9'34-#0::&65; +(!0*:, 

���¡�§, 9*(60!$! 9'(!7"'$! ).# )!+*4.(*2 1'5&!0! 5&4!?0%)*2 5-$.7. &' 
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¨’;?-1!$! #*3')"'$! 8*4$.)0*2 5-$.7.. M*0C%0&4'C.; C!/ 4%1*)!0 - )*#. 
©������ 5 "+/ $3

. 

)�º�¼½�½��-* 0F-30 34 -,/47#3-. =50*)0!$! #*$.7"'$! 5&.10!/ 

¨�©, H* )!"*4!5&*)-:&65; #(; */*(*#?%00; &%/0*(*+.10*+* *3('#0'00;, 
��¡�¨�¡, +.#4*93!)'00; $%&'(%)*2 *"'(!0! &' *34*3"! ,4!$.H%06, A 
¥�����¡� ,!(-, *"'(!0! &' $'5&!('.  

!�������� ($ (")*&'%" +,)-.%,/(+-. L $%/'0.10!/ C%/'/ )*#' 
¨�¡������¨£����� #(; ,4!+*&-)'00; $'5&!(60*-*/*(*#0!/ 4.#!0, 

���§�¨���� ,*8'43*)'0!/ )!4*3.), #(; +.#4')(.10!/ )!,4*3-)'06 &' 
���¨�©���� .07!/ 4*3.&.  

ç���¨��§� 9'34-#0:)'1'$! 5&.10!/ )*# A ,!(, $%&'(%). &' 
�Í��¤�¨�� 1'5&!0"!, 5*#', $'5&!(', 4*91!00!"!, 8'43! &' .0. 

À &%4$.10!/ C%/'/ )*#- )!"*4!5&*)-:&6 #(; ,4!+*&-)'00; &%/-

��¢���¥��  4*91!0.) #(; 9'+'4&-)'00;, ).#,-5"'00; &' *3,'(:)'00; 
©���¢�¦, ,4*$!)'00; #%&'(%> &' )'00 ,.5(; )!"!#'00; ).#,4'C6*)'0!/ 

��¤¥���¨ &' .0. =50*)0!$! #*$.7"'$! 5&.10!/ )*# A ,!( $.0%4'(60*+* 

�� �©ä����, $%&'(%)' *"'(!0', )'?". $%&'(!, C.'0.#!, $'5&!(' &' (-+!. 

8�¼½º�¾¿	¾¿ @!29/47!.  *#' 0' C!/ #.(60!C;/ )!"*4!5&*)-A&65; #(; 
������£¨���� &%/0*(*+.10!/ 4*91!0.), ,4!90'1%0!/ #(; ,4*&4')(%00; 
©���¢�¦ . $%&'(.), 0'0%5%00; 0' 0!/ 8'43, ' &'"*? #(; ,4*$!)'00; 
©���¢�¦ . )'00 ,.5(; )!"!#'00; ).#,4'C6*)'0!/ 4*91!0.) &' *34*3"! 

���§�Þ���. =50*)0. #*$.7"! 5&.10!/ )*# – ,!(, $%&'(%)' *"'(!0', 
�§£¢����, (-+!, "!5(*&!, )'?". $%&'(! &' C.'0.#!.  

Ì���¨�¦ 5"('# #*$.7*" 5&.10!/ )*# &' 2/ "*0C%0&4'C.;, #(; C%/.) . 
©�¢���Î� ,.#,4!A$5&) $'7!0*3-#.)0*+* "*$,(%"5- 0')%#%0* -  

��Í¢�Î� 5.10. 

À 9)'4:)'(60!/, $*0&'?0!/, 93!4'(60!/, )!,4*3-)'(60!/ C%/'/ 

§�����Í£©�¨��  ,.#,4!A$5&) 5&.10. )*#! ,%4%)'?0* $.5&;&6 #*$.7"!, 

§����¢����©£¡��, "!5(*&! - 90'10* $%07!/ "*0C%0&4'C.;/, 0.? - C%/'/ 

�� #.(60!C;/ (#!). &'3(. 5.10). 

Ì�Í¢�Î� 5.10 

?
�� "- 4'!@#!"/-@ * $" 6!%7 &'( @#7 &   ( )2!%@2 + (+/%A.$"& 

.������������� 4'.+)#4$, 
Xpsi &' 
drcqeiÊr 

�id -&)*4%00; 5&.10!/ 

jkd 

a`ekjer 

�_bhode�j_�r 

MkeÊpenh_Êrf 

dklr#k¬, "+/$3
 

jrd )*(*+*+* 

«_�kk�iÚpeef 

dhrbekdi`gph`eim 

lreph_cqeim ,!( 

v�

jrd +4'0-(;&*4.) 
`nhitepjis 5-$.7%> 

gr`k¬, 1'5&!0! 7('"- vw�w

gr`k¬, *"'(!0', +(!0' w{yxy

Yij_her 

jrd +.#4*)!3!)'00; 
cinj_ &' 4%+%0%4'C.2  

�plpcq kh«_er�er 4%1*)!0! w{wy
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F4*#*)?%00; &'3(!C. 5.10 

 
Xpsi &' 
drcqeiÊr 

�id -&)*4%00; 5&.10!/ 

jkd 

a`ekjer 

�_bhode�j_�r 

MkeÊpenh_Êrf 

dklr#k¬, "+/$3
 

�j_tper 4%1*)!0! 

lreph_cqek«k 

gkskdtpeef 

w{xw{v

k¬_cie_ y�

Mkj_cq`q¬k- 

ghp`kjr 

jrd */*(*#?%00; 
gk¬kjk¬ . *3('#0'00; 

l_`nic_ xwxy

�j_tper 4%1*)!0! w{vx{w

`kd_ yxw

jrdgh_Êqkj_er 

l_`nicqek-*/*(*#0. 
hrdiei 

l_`nic_ w{yv{w

kh«_er�er 4*91!00!"! w{xw{vr� +.#4*"'$%4 

~_hboj_cqeis #.(60!C6 
l_`c_, 8'43! w{xw{|

�j_tper 4%1*)!0! w{xw{v

^ps_er�er 

r� #.(60!C6  
«rdh_jcr�eis  

jighkboj_eq 
l_`nic_ w{w|w{wy

k¬_cie_ w{wvw{w|

co«i w{wvw{w|

ghklijer 4*91!0! 

 

 

 l_`nic_ w{wxw{wv

�j_tper 4%1*)!0! $.0%-
h_cqek«k ,*/*dtpeef

w{wyw{vy

j_t¬r $%&'(! w{w|w{xy

l_`nic_ w{wwxw{wx

ªphlr�er 

r� 9'+'4&-)'(60!/ )'00 

 

 

 

 
Êr_erdi w{wwvw{wy

shkl w{wwyw{vwjkdi #(; ,4*$!)'00; 
 

 
Êr_erdi w{wwyw{xy

j_t¬r $%&'(! wxw

¬i`ckni w{w�vw

co«i w{wv|w

l_`nic_ w{wvw{wy

shkl yvww

Ø_cqj_er�er 

jrdgh_Êqkj_er 

pcp¬nhkcrni 

 

 

 

 

 

 
Êr_erdi xwxww

=1!H%00; 5&.10!/ )*# ).# &)%4#!/ 1'5&*"  9'(%?0* ).# 2/ 

)('5&!)*5&%>, "*0C%0&4'C.2 &' 84'"C.>0*+* 5"('#- 0' $'7!0*3-#.)0!/ 

9')*#'/ 9#.>50:A&65; $%&*#'$! ,4*C.#?-)'00;, ).#5&*:)'00;, ).##.(%00; 
&)%4#!/ 1'5&*" - ,*(. #.2 ).#C%0&4*)!/ 5!( . 8.(6&4-)'00;. =1!H%00; 
5&.10!/ )*# ).# $'5&!(*,4*#-"&.) 9'(%?0* ).# 2/ 5"('#- . "*0C%0&4'C.2 
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9#.>50:A&65; 0' $'7!0*3-#.)0!/ ,.#,4!A$5&)'/, ;" ,4')!(*, ).#5&*:)'0-

0;$, *34*3"*: ) +.#4*C!"(*0'/, 8(*&'C.A: &' 8.(6&4-)'00;$. 

 !#.(%00; $'5&!(*,4*#-"&.) - ,*(. #.2 ).#C%0&4*)!/ 5!( 9#.>50:-

:&6 - 0',.40!/ +.#4*C!"(*0'/. =1!H%00; 5&.10!/ )*# ).# $'5(;0!/ 

#*$.7*" 8(*&'C.A: ,*(;+'A ) .0&%05!8."'C.2 ,4*C%5- 5,(!)'00; $'5&!(*-

,4*#-"&.) ,.# 1'5 *3,(-&-)'00; 2/ 1'5&!0*" 3-(63'7"'$! ,*).&4;, ;"% 
,*#'A&65; - 5&.10. )*#!. =1!H%00; 5&.10!/ )*# ).# #*$.7*", ;". )$.H-:&6 
$'5(*, 8.(6&4-)'00;$ – 9')%47'(60!> %&', *1!H%00;. 

ñòóôõö÷ø÷÷ù �ôõ÷�û�. =50*)0!$! 9'34-#0:)'1'$! \4-0&.) A 
�¨��©� ).#/*#! (!)'40*+* )!4*30!C&)', ,*&4',(;:1! - ).#)'(!, ;)(;:&6 
��Í�µ ) *50*)0*$- ).#,4'C6*)'0. (!)'40. ,.5"!. O%)%(!"- 1'5&!0- 

($%07% 10%) 9'>$':&6 $%&'(%). ).#/*#!, "%4'$."', #%4%)!0', 5$.&&; &' 
����. K*(*)0!$ 0',4;$*$ H*#* 9$%07%00; ".(6"*5&. &)%4#!/ ).#/*#.) 
���Í� ))'?'&! 4%+%0%4'C.: ).#,4'C6*)'0!/ (!)'40!/ 5-$.7%>. 

 
ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß 
 
1. ["' 4*(6 $'7!0*3-#.)0*+* "*$,(%"5- - +*5,*#'45&). L"4'20!?  

2. O'"4%5(.&6 5&4-"&-40- 5/%$- $'7!0*3-#.)0*+* "*$,(%"5-. 

3. [". *50*)0. &%/0*(*+.10. ,4*C%5! (!)'40*+* )!4*30!C&)'? 

á4 [". .50-:&6 &%/0*(*+.2 5,%C.'(60!/ 5,*5*3.) (!&&;? 

5. O'9).&6 *50*)0. &%/0*(*+.10. ,4*C%5! 7&'$,-)'00; &' "-)'00;. 
6. [".  ! 90'A&% &%/0*(*+.10. ,4*C%5! 9)'4:)'00;? 

7. ["!> 0%+'&!)0!>  ),(!) 1!0!&6 (!)'40% )!4*30!C&)* 0' #*)".((;?    

8. [". 0%#*(."! &%/0*(*+.> 7&'$,-)'00;?    

9. [". .50-:&6 *50*)0. )!#! 5,*5*3.) *34*3"! $'&%4.'(.)? 

10. [". .50-:&6 )!#! *34*3"! $%&'(.) 4.9'00;$? 

11.   !"!#! ;"!/ 9'34-#0:)'(60!/ 4%1*)!0 ) '&$*58%40% ,*).&4; ).# 

#.;(60*5&. ,.#,4!A$5&) $'7!0*3-#.)0*+* "*$,(%"5-?  

12. [". )!#! 9'34-#0%06 +.#4*58%4! ).# #.;(60*5&. ,.#,4!A$5&) 
$'7!0*3-#.)0*+* "*$,(%"5-?  

13. [" 9#.>50:A&65; 4*94'/-0*" )!"!#.) $%&'(%)*+* ,!(- ).# $%/'0.10*2 
*34*3"! $%&'(-? 

14. ["!> 0%+'&!)0!> ),(!) 1!0!&6 0' #*)".((; 9)'4:)'(60% 
)!4*30!C&)*? 

15. [" )!90'1'A&65; $'5' '%4*9*(: 8'43!, ;"' )!#.(;A&65; ,.# 1'5 
0'0%5%00; ('"*8'43*)*+* ,*"4!&&; 0' ,*)%4/0: )!4*3-?  

16. [". *50*)0. 9'34-#0:)'(60. 4%1*)!0! ,*&4',(;:&6 - 5&.10. )*#! 

).# $%/'0.10!/ &' &%4$.10!/  )!4*30!C&)? 

17. ["% )!4*30!C&)* 0'>3.(67% 9'34-#0:A \4-0&!? 
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Ðîçä³ë 6 

Õ²Ì²×ÍÈÉ ÊÎÌÏËÅÊÑ  

Çàãàëüí³ â³äîìîñò³. Êëàñèô³êàö³ÿ îñíîâíèõ 
ãàëóçåé õ³ì³÷íîãî êîìïëåêñó. Ãåîãðàô³ÿ 
ðîçì³ùåííÿ. Íåîáõ³äí³ ðåñóðñè õ³ì³÷íî¿ 
ïðîìèñëîâîñò³. Íàéá³ëüø õàðàêòåðí³ 
òåõíîëîã³÷í³ ïðîöåñè. Âïëèâ õ³ì³÷íî¿ 
ïðîìèñëîâîñò³  íà äîâê³ëëÿ òà ñòàí 
çäîðîâ’ÿ ëþäèíè. Îçäîðîâ÷³ çàõîäè. 

 

  

 

 

6.1. Çàãàëüí³ â³äîìîñò³  
  

 !"!#$% &'(")*+(,!*-. ,!/$(*0-. /( 1')-)#$)2 ,)'(3$)#)2 

45+%678 91'5:$), (*1!+.1) /+0 ,)'(3$);-,5 4(+(,$)2 ,)/!, 2!"!#$(: 
&'(/%1;!: ,)1(')*-(,%<-. !"&('-$% *)'(,)$%.  !"!#$% ! $5=-(-

&7'7'(3$% &'(")*+(,!*-. ,!/$(*0-. /( 45+%678, >( ,)'(3+0<-. "5-7'!5+), 

&)-("5 ,545 01)2 % &'(")*+(,("% ,)'(3$);-,! *-5$(,)-. 3+)6.1( 7%. 

?5*-15 71*&('-% % 6545+.$("% 71*&('-! /7'@5,) *-5$(,)-. 3+)6.1( 13% 

((*$(,$)") &'(/%1-5") 71*&('-% A 5"!51, 56(-$! /(3'),5 -5 B)$))
1
. 

C(+(,$)") *&(@),5#5") 2!"!#$(: &'(/%1;!: , 91'5:$! *-5$(" $5 
1996 '!1 A &'(")*+(,!*-. (,*.(4() – 28,4%, *5"5 2!"!#$5 45+%6. – 12,0%, 

54'(&'(")*+(,)8 1("&+71* – 10,1%, 7+71-'(7$7'47-)15 – 2,6%, 3%/!,7+.-
$)8 1("&+71* – 2,1%, "5B)$(3%/%,5$$0 – 2,8%, -'5$*&('- – 2,3%. 

D*(3+),!*-< =%$1;!($%,5$$0 2!"!#$(: 45+%6! A :: 65+7@$!*-. ,!/ 

1')-)#$(4( !"&('-% 456%, $5=-(&'(/%1-!,, 5&5-)-!,, ;7+<+(6), 15%#%1% -5 
;)1+!#$)2 ,%4+7,(/$!,. E( -(4( @, 3!+.B5 #5*-)$5 ,)'(3$);-,5 
$7('45$!#$)2 &'(/%1-!, &'7/*-5,+7$5 &(,$)" ;)1+(". 

 !"!#$)8 1("&+71* 1("3!$%A-.*0 6 #('$(< -5 1(+.('(,(< 

"7-5+%'4!A<, $5=-(&7'7'(3$(<, +741(<, 25'#(,(<, "5B)$(3%/!,$(< -5 
+!*(,(< &'(")*+(,(*-0"), 54'(&'(")*+(,)" 1("&+71*(" -(>(. F5,/01) 

*1+5/$!8 *)*-7"! 6,’061!, %-,('<<-. &(A/$5$$0 ,)'(3$);-,, 6 01)2 

=('"%<-. "!@45+%67,! 1("&+71*).  

E( *1+5/% 2!"!#$(4(  1("&+71*% ,2(/0-. -') 45+%6! (')*. 6.1):  

 ! 4!'$)#(-2!"!#$5, 015 ,)/(3%,5A "!$7'5+.$% *)'(,)$% /+0 &(-

/5+.B(: &7'7'(31); 

                                           
1  !"!#$! -72$(+(4!: ! 2!"!#$5 &'(")*+(,!*-. 91'5:$) / G5-7'!5+) 5$5+!-)#$(-1($*%+.-5-),$(: 
'5/) 6 &)-5$. 71($("!1) H7'2(,$(: I5/) 91'5:$) &!/ 17'!,$);-,(" 515/7"!15 
J.I.K2$(,*.1(4(. – L., 1998. – 171 *.  
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 ! ,)'(3$);-,( $7('45$!#$)2 &'(/%1-!,: 5"!51, B)$), 1)*+(-), 

*(/5, *5@5, "!$7'5+.$! /(3'),5, >( *-5$(,)-. 3+)6.1( 55% 

6545+.$(4( (3*04% 2!"!#$(4( 1("&+71*%;   

 ! ,)'(3$);-,( ('45$!#$)2 &'(/%1-!,: *1+5/$! ,)*(1("(+71%+0'$! 
*&(+%1), 01! *)$-76%<-.*0 &7'7,5@$( 6 $5=-) -5 &')'(/$(4( 456%: 

&+5*-"5*) -5 *)$-7-)#$! *"(+), *)$-7-)#$)8 15%#%1, 2!"!#$! 
,(+(1$5, =(-(&+!,15 -5 !$B! – 3+)6.1( 10%.  

 

I)*. 6.1. M-'%1-%'$5 *27"5 2!"!#$(4( 1("&+71*% 

 

E+0 &('!,$0$$0, *&!,,!/$(B7$$0 "!@ $7('45$!#$)") -5 ('45$!#$)") 

&'(/%1-5") , M5NO, H7+)1(3')-5$!:, P!"7##)$! -5 Q&($!: *-5$(,)-. 
,!/&(,!/$( (% %) 18:18; 11:25,2; 12:18,1; 9,5:17,4.  

C5+%6! 2!"!#$(: &'(")*+(,(*-! "5<-. /%@7 B)'(1% *)'(,)$$% 356%. 

D1'!" "!$7'5+.$)2 '7*%'*!,, ,($) ,)1(')*-(,%<-. ,!/2(/) !$B)2 ,)'(3-

$);-,, ,(/%, 5-"(*=7'$7 &(,!-'0, /7'7,)$% -(>(. 
 

6.2. Êëàñèô³êàö³ÿ îñíîâíèõ ãàëóçåé õ³ì³÷íîãî 
êîìïëåêñó. Ãåîãðàô³ÿ ðîçì³ùåííÿ 

 

 !"#$%&-'!(!%#) *"&($+,&-!+./ $53%+5 '(6,)-1% , -'.(2 (*$(,$)2 

'58($52 91'5:$), 5 *5"7:  
 !"#$!%$&&' (,)/(3%-(1 *5"('(/$(: *!'1), 15+!8$(: -5 1%2($$(: 

*(+!, $5=-), &')'(/$(4( 456%, (6(17')-% -5 !$.);  

()*+$, (,)/(3%-(1 15"’0$(4( ,%4!++0, 1'78/), ,5&$01!,, 1%2($$(: 
*(+! -(>(); 

-!". (3545-5 $5 2!"!#$! *&(+%1) '(&5 M),5B5 -5 ,)/(3%-(1 &')-

'(/$(4( 456%). 

 ������� '(")*+', 

-./0123-4.5.206 7/351893:.8;< 

"$%&'&*+$ *!'15, $5=-5, &')'(/$)8  

15"’0$5 *!+., ,5&- 456, 3%'7 -5 15"’0-
$01- 15+!8$5 *!+.- $7 ,/01223

5679:;<= 0@3/A60.203B 4.5.B 

(5"!51, 1)*+(-), *(/5, /(3'),5) 
5679:;<= 3/A60.203B 4.5.B 

(")8$! 65*(3), ,(+(1$5, *"(+)) 
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>@ACDEFHIFE '!(!3 , 91'5:$! "5A &'!(')-7-$7 6$5#7$$0 ! 
JKLNONPQRJS !6 *(/(,(:, 2+('$(:, *!'#5$(1)*+(-$(:, *5@(,(: 
TUVWZJLV[VJQ\ -5 *)$-76% "!$7'5+.$)2 /(3'), (-53+. 6.1). 

]N^LZ_S 6.1 

`abcdefgh ;6 3803:0. :1/3E01?1 
 

ijklmnopq rstupvwxp ;7$-')-,)'(3$)1) 

yz{|  

} 25'#(,5  
} 15+.;)$(,5$5 -5 
nsm~����s) 

�vk�’0$*.1, U)*)#5$*.1, L'5*$(&7'71(&*.1 

��z� �vk�’0$*.1, U)*)#5$*.1, E$!&'(/67'@)$*.1, 
i�j�k�st~wn 

y���|�| ?1893;6 �l�~s, M%"), H!$$);0 

y|�| �j�����mn, M-525$(, 

�����|���� =3E/1:6: 
� 15+!8$! 
� =(*=5-$! 
� 56(-$! 

�svmx, M-73$)1 H!$$);0, M%"), 
�l�~s C('+!,15, F5&('!@@0,  
��jns~�, I!,$7 

/)0)1$ %!).",2)13,&4 ,)'(3+0A 25'#(,%, 15+.;)$(,5$% -5 
15%*-)#$% *(/% 6 1%2($$(: *(+! -5 ,5&$01!,. H)'(3$);-,( A 
"5-7'!5+("!*-1)" ! 6('!A$-(,5$7 $5 *)'(,)$% -5 &5+),(.  

52)!*$ %!).",2)13,&4 &'5;<A $5 ,!/2(/52 *(/(,(4( ,)'(3$);-,5. 
R("% *!'#5$(1)*+(-$5 &'(")*+(,!*-. 6('!A$-(,5$5 $5 *&(@),5#5, 
(*1!+.1) *1+5/$( -'5$*&('-%,5-) :: &'(/%1;!<. D*$(,$)" *&(@),5#7" 

1)*+(-) A *)$-76 =(*=5-$)2 /(3'),.  
9 6,’061% !6 6$5#$)") &(-'735") *!+.*.1(4( 4(*&(/5'*-,5 *)$-76 

"!$7'5+.$)2 /(3'), A ,5@+),(< *1+5/(,(< $7('45$!#$(: 2!"!: 91'5:$). 

P583!+.B5 &(-'735 ,!/#%,5A-.*0 % 15+!8$)2, =(*=5-$)2 -5 56(-$)2 

/(3'),52. L5+!8$! /(3'),5 (*)+.,!$!-) ,)'(3+0<-. % L5+%B! -5 M-73$)1% 

3!+0 '(/(,)> 15+!8$)2 *(+78. M)$-76 =(*=5-$)2 /(3'), (*%&7'=(*=5-%) 

,!/3%,5A-.*0 , ;7$-'52 ,)'(3$);-,5 *!'#5$(: 1)*+(-) (H!$$);0, M%"), 

D/7*5), /7 ,)1(')*-(,%<-.*0 !"&('-$! =(*=(')-) -5 5&5-)-).  

O6(-$! /(3'),5 (*7+!-')) (/7'@%<-. 6 ,!/2(/!, #('$(: "7-5+%'4!: 
53( , '76%+.-5-! &7'7'(31) $5=-) ! &')'(/$(4( 456%. M-5'! ;7$-') 

,)'(3$);-,5 6$52(/0-.*0 &(3+)6% "7-5+%'4!8$)2 '58($!, (C('+!,15, 
F5&('!@@0), $(,! – 3+)@#7 /( "54!*-'5+.$)2 -'%3(&'(,(/!, (?7'15*), 

I!,$7). 
4!(!3 &"2)#!%#&2& +$#.156 ('!A$-%A-.*0 &7'7,5@$( $5 *&(@),5#5. ! 

(2(&+<A /,! &!/45+%6!:  
 ! 63.3' %)23.7!31, 015 *)$-76%A *1+5/$! *&(+%1);  

 ! 63.3' %7!7!)+#" %)23.7!31, ,)4(-(,+0A 6 &(+!"7'!, 4(-(,% 

&'(/%1;!<: B)$), 1($,7A'$! *-'!#1), 4%"(,7 ,6%--0, B+5$4), !4-
'5B1) -(>( (-53+. 6.2).  
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D1'7"! ,)'(3$);-,5 % -72$(+(4!#$("% &'(;7*! &(-'73%<-. 6$5#$(: 
1!+.1(*-! ,(/) -5 7+71-'(7$7'4!:. 

H)'(3$);-,( 2!"!#$)2 ,(+(1($ '(6"!>7$( 3+)@#7 /( ;7$-'!, 
-71*-)+.$(: &'(")*+(,(*-! (L):,, ?7'$!4!,, ?7'15*), V)-(")'). 

9 -53+);! 6.2 $5,7/7$( /5$! ,)'(3$);-,5 (*$(,$)2 ,)/!, &'(/%1;!: 
2!"!#$(: &'(")*+(,(*-! 91'5:$).   

 

R53+);0 6.2 

)/3=>?C.D ;6 3803:0. :1/3E01?1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S+5*-"5*) ,)'(3+0<-. % E$!&'(&7-'(,*.1%, MA,7'(/($7;.1% -5 
F5&('!@@!. P583!+.B! ;7$-') ,)4(-(,+7$$0 *)$-7-)#$(4( 15%#%1% – L):, 
-5 E$!&'(&7-'(,*.1, 4(+(,$)" *&(@),5#7" 15%#%1% A B)$$5 
&'(")*+(,!*-.. H)&%*1 5,-("(3!+.$)2 B)$ $5+54(/@7$)8 % W!+!8 X7'1,! 
-5 E$!&'(&7-'(,*.1%.  

I!6$("5$!-$% 4(-(,% &'(/%1;!< 6 &(+!"7'$)2 "5-7'!5+!, 
,)'(3+0<-. &!/&')A"*-,5 L)A,5,  5'1(,5, U)*)#5$*.15, ?7'$!,;!,, 
E($7;.15, F5&('!@@0, U.,(,5.  

U51(=5'3(,5 &'(")*+(,!*-. B)'(1( &'7/*-5,+7$5 % ,*!2 ,7+)1)2 

"!*-52. H!-#)6$0$5 &5'=%"7'$5 &'(")*+(,!*-. '(6,),5A-.*0 % G)1(+5A,!, 
 5'1(,!, U.,(,!. G)+(,5'$7 ,)'(3$);-,( $583!+.B ,!/("7 % H!$$);!, 
 5'1(,!, D/7*!, L)A,!, M+(,'0$*.1%.  

D*-5$$!" #5*(" 6'(*-5A '(+. ,!-#)6$0$(: =5'"5;7,-)#$(: 
&'(")*+(,(*-!, 015 "5A 65376&7#)-) $5*7+7$$0 +!15") -5 ,!-5"!$5") 

,+5*$(4( ,)'(3$);-,5. P583!+.B)") :: ;7$-'5") *-5+) L):,,  5'1!,, 
U.,!,, R7'$(&!+.. 

4!(!%#! 2),65! &7"1($' 7")8# +-!.6. 9 MNO ,)'(3+0A-.*0 &($5/ 

1/4, 5 , B!*-.(2 $583!+.B '(6,)$7$)2 1'5:$52 &($5/ 3/4 2!"!#$(: &'(/%1;!: 
*,!-%. I(6,)$7$! 1'5:$) "5<-. &(-%@$% 3545-(45+%67,% 2!"!#$% &'(-

")*+(,!*-.. P5,&51), % $7,7+)1)2 1'5:$52 '(6,)$%-5 &7'7,5@$( (/$5 

S'(/%1;!0 P583!+.B! ;7$-')-,)'(3$)1) 

������� ,(+(1$5 ����, ?7'$!4!,, ?7'15*), V)-(")' 

�� ¡¢� ¡� £ ¤¥¦�§§¨, MA,7'(/($7;.1, 
©��¤¦¥¤ª¢¦¥�¡«¬

��¢ª¢����® 15%#%1 ����, E$!&'(&7-'(,*.1 

¯¥¢¥°���¨ ±¥¡¢¬ , L):,, U.,!, 
² ¬� ! =5'3) ����, U.,!,, D/7*5 

� ¦³´�� µ�¬¥� ��,  5'1!,, U.,!, 

µ��¥ -5 ")8$! 65*(3) ¶����·¨,  5'1!,, D/7*5, L):,, 
�¥�'0$*.1

¯ ¦� ·ª�¢�¬  ����,  5'1!,, R7'$(&!+., 9"5$. 

¸´�¥¢ª°����� ,)'(3) ����,  5'1!,, W!+5 X7'1,5, 
©��¤¦¥¤ª¢¦¥�¡«¬
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45+%6.. P5&')1+5/, % N,78;5'!: – =5'"5;7,-)#$5, % P!/7'+5$/52 – 

4%"(,(-72$!#$5 &'(")*+(,!*-..  
P5 ')*. 6.2 6(3'5@7$)8 $5=-(&7'7'(3$)8 1("&+71* , 97+.*!, 

H7+)15 W')-5$!0. Y'51;!8$! 1(+($) /(*045<-. 75" 65,,)B1) ! *+%4%<-. 
/+0 &(/!+% $5=-) $5 1("&($7$-). 

8,*)1*$ 63.3' 01 45+%6. (3!8"5A 1)*+(-$%, *(/(,% &'(")*+(,!*-. -5 
,)'(3$);-,( "!$7'5+.$)2 /(3'),. I(/(,)>5 &')'(/$(: *!'1) '(6-5B(,5$! 
&7'7,5@$( , MNO, L5$5/!, G71*);!, J-5+!:, S(+.>!, I(*!:. H5@+),(< 

*)'(,)$(< A &!')-, &(1+5/) 01(4( A % 3545-.(2 1'5:$52, 5+7 4(+(,$)8 

,)/(3%-(1 6/!8*$<A-.*0 , J-5+!:, J*&5$!:, P(',74!:, S('-%45+!:, I(*!:, 
Q&($!:, J'51%, MNO, L5$5/!. 

 

¹ZJ. 6.2. F545+.$)8 ,)4+0/ $5=-(&7'7'(3$(4( 1("&+71*% 

S'(,!/$7 "!*;7 % ,)'(3$);-,! /(3'), &(*!/5<-. 1'5:$) F52!/$(: 
Z,'(&), S!,$!#$(: O"7')1) -5 Q&($!:. F$5#$7 "!*;7 &(*!/5<-. -51(@ 

I(*!0, 91'5:$5, L5652*-5$, W!+('%*.. E( $583!+.B)2 ,)'(3$)1!, 56(-$)2 

/(3'), $5+7@5-. MNO, 1'5:$) F52!/$(: Z,'(&), Q&($!0, I(*!0, 91'5:$5, 
J$/!0, L%,78-, H7$7*%7+5, G71*)15, I%"%$!0, S(+.>5. 9 ?)+! 56(-$! 
/(3'),5 ,)'(3+0<-. 6 &')'(/$(: *7+!-'). I(/(,)>5 15+!8$)2 *(+78 A % 

X7$-'5+.$!8 Z,'(&! (P!"7##)$5, Y'5$;!0), MNO, L5652*-5$!, L($4(, 

R%$!*!. H)'(3$);-,( '(6"!>7$( 376&(*7'7/$.( % "!*;02 ,)/(3%-1% 

15+!8$)2 *(+78. 

9),:$&*)-0)+!"1*$ &'(")*+(,!*-. ,)1(')*-(,%A 01 *)'(,)$% 

=(*=(')-) 8 5&5-)-). S7'7,5@$5 #5*-)$5 =(*=(')-!, 6$52(/)-.*0 % 

S!,$!#$!8 O=');!, S7'%, MNO (Y+(')/5, M17+0*-! 4(')), $5 ;! '74!($) 

&')&5/5A 90% *,!-(,)2 65&5*!,. Y(*=(')-) A -51(@ % L)-5:, O,*-'5+!:, 
L5652*-5$!, I(*!:, G71*);!, [('/5$!:, R(4(, M7$745+!, H'A-$5"!. E( 
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$583!+.B)2 ,)'(3$)1!, =(*=('$)2 /(3'), $5+7@5-. MNO, G5'(11(, 

1'5:$) F52!/$(: Z,'(&), 91'5:$5, L5652*-5$, J$/!0, I(*!0, W'56)+!0, 
S(+.>5, H'A-$5". 

 !).",2)13,&4 63.3; )!<$*3=*)<) ,"*&7>? ,)1(')*-(,%A *)'% $5=-%. 

X7 3545-(45+%67,7 ,)'(3$);-,(. S!/&')A"*-,5 -0@!<-. /( '58($!, 
$5=-(,)/(3%-1%, "5*(,(4( *&(@),5$$0 $5=-(&'(/%1-!, -5 "54!*-'5+.$)2 

$5=-(&'(,(/!,. H)'(3$);-,( *)$-7-)#$)2 *"(+, &+5*-"5* 6(*7'7/@7$7 
&7'7,5@$( % MNO, P!"7##)$!, Q&($!:, 5 -51(@ % S(+.>!, ?72!:, I(*!:. 
 !"!#$7 ,)'(3$);-,( ,(+(1$5 — , 71($("!#$( '(6,)$7$)2 1'5:$52: MNO, 

Q&($!:, H7+)1!8 W')-5$!:, J-5+!:, Y'5$;!:, 5 -51(@ , 91'5:$!, Z4)&-!, I(*!:, 
W'56)+!:, S(+.>!, W!+('%*!. 

9$!.$@71&"=*$ %!).",2)13,&4 &(*!/5A (/$7 6 $58,5@+),!B)2 

"!*;. % 2!"!#$!8 !$/%*-'!: *,!-%. H5@+),)") =51-('5") '(6"!>7$$0 ;!A: 
45+%6! A $50,$!*-. $5%1(,(: 356) -5 *)'(,)$). 9 N,78;5'!:, &)-("5 ,545 
=5'"5;7,-)#$)2 ,)'(3!, % 6545+.$("% (3*06! 2!"!#$(: &'(/%1;!: /('!,$<A 
"58@7 &(+(,)$!. 9 ,)'(3$);-,! "7/)15"7$-!, &'(,!/$7 "!*;7 &(*!/5<-. 
MNO. Q&($!0, P!"7##)$5, N,78;5'!0, H7+)1(3')-5$!0, 94('>)$5, 
Y'5$;!0. 

C5+%6! 2!"!#$(: &'(")*+(,(*-! 6$5#$( 653'%/$<<-. /(,1!++0. 
S(4!'B%A 71(+(4!#$)8 *-5$. D*$(,$)") 653'%/$<,5#5") /(,1!++0 , 
&'(;7*! 2!"!#$(4( ,)'(3$);-,5 A (1*)/) 56(-%, 5"!51, #5/$)8 456.  

9 '58($52 6 ,)*(1(: 1($;7$-'5;!A<  2!"!#$(:  &'(")*+(,(*-!  
,$5*+!/(1 ,)1)/!, ! 5,5'!8 &7'7,5@5A *)-%5;!0 71(+(4!#$(: 1')6). 

 

6.3. Íåîáõ³äí³ ðåñóðñè õ³ì³÷íî¿ ïðîìèñëîâîñò³ 
 

9+#&-#) '!(!3. H5+(,5 &'(/%1;!0 *-5$(,)-. " /( 40% 2!"!#$(4( 

1("&+71*%. 

/)0)17 1"!)+*"@&1) A (/$)" 6 $58/5,$!B)2 2!"!#$)2 ,)'(3$);-, , 
91'5:$!. ?7'76 -7, >( ,($( A "5-7'!5+(A"$)" (/+0 ,)'(3$);-,5 (/$!A: 
-($$) 15+.;)$(,5$(: *(/) ,)1(')*-(,%<-. 1,5 -($$) 1%2($$(: *(+!,  
1,5 -($$) ,5&$01%, 1,7 -($$) %"(,$(4( &5+),5), 8(4( ,)'(3$);-,5 
'(6"!>7$! , '58($52 ,)/(3%-1% *)'(,)$) " ,5&$01!, -5 1%2($$(: *(+!. 

 !).",2)13,&4 63.3=*"6 1)2)#)* 3 *"&)#. 9 1990 '(;! &!/&')A"*-,5 
;!A: 45+%6! ,)'(3)+) &'(/%1;!: $5 19% 3!+.B7, $!@ % 1983 '(;!. 
M)'(,)$(< /+0 ;.(4( ,)'(3$);-,5 A ('45$!#$! *&(+%1), (/7'@5$! , 
'76%+.-5-! &7'7'(31) $5=-), 456%, 15"’0$(4( ,%4!++0. M&(*-7'!45A-.*0 
,7+)15 1!+.1!*-. ,)-'5- $5 ,)'(3$);-,( &'(/%1;!: " *)'(,)$), %"(,$(4( 

&5+),5, 5 -51(@ $5 &7'7,767$$0 &'(/%1;!: 6 (/$(4( "!*;0 , !$B7. 
A$#):$!+)1$ %!).",2)13,&4. M)'(,)$(< "(@%-. 3%-) "5-7'!5+) ! 

,!/2(/) +!*(,(:, /7'7,((3'(3$(: -5 ;7+<+(6$(-&5&7'(,(: &'(")*+(,(*-!, 
&'(/%1;!0 &5+),$(-7$7'47-)#$(4( 1("&+71*% -5 !$B7. 
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B"**$ %!).",2)13,&4. M)'(,)$5 " B-%#$)8 -5 &')'(/$)8 15%#%1, 
'!6$! 1)*+(-), /701! ,)/) $7(32!/$(4( &5+),5. R7"& '(6,)-1% ;!A: 
&'(")*+(,(*-! % /'%4!8 &(+(,)$! 80-2 '(1!, 3%, /(*-5-$.( ,)*(1)": , 
1990 '(;!  ,)&%*1  &'(/%1;!:  3%,  $5 10%  3!+.B)8, $!@ % 1985 '(;!,  5+7 6 
&(#5-1% 90-2 '(1!, *&(*-7'!45A-.*0 6$)@7$$0 ,)'(3$);-,5. 

C?.)$>+7,&)1$ %!).",2)13,&4. H)&%*15A &($5/ 30 -)*. $58"7-
$%,5$. &'(/%1;!:. E+0 ,)'(3$);-,5 &(-'!3$5 -515 *)'(,)$5: *5@5, 
*)$-7-)#$)8 ! &')'(/$)8 15%#%1, '!6$("5$!-$! 1)*+(-), 35',$)1), &7,$5 
1!+.1!*-. %"(,$(4( &5+),5. 

 !).",2)13,&4 63.3=*"6 1)2)#)* 3 *"&)#. 9 1990 '(;! &!/&')A"*-,5 
;!A: 45+%6! ,)'(3)+) &'(/%1;!: $5 19% 3!+.B7, $!@ % 1983 '(;!. 
M)'(,)$(< /+0 ;.(4( ,)'(3$);-,5 A ('45$!#$! *&(+%1), (/7'@5$! , 
'76%+.-5-! &7'7'(31) $5=-), 456%, 15"’0$(4( ,%4!++0. M&(*-7'!45A-.*0 
,7+)15 1!+.1!*-. ,)-'5- $5 ,)'(3$);-,( &'(/%1;!: " *)'(,)$), %"(,$(4( 

&5+),5, 5 -51(@ $5 &7'7,767$$0 &'(/%1;!: 6 (/$(4( "!*;0 , !$B7. 
A$#):$!+)1$ %!).",2)13,&4. M)'(,)$(< "(@%-. 3%-) "5-7'!5+) ! 

,!/2(/) +!*(,(:, /7'7,((3'(3$(: -5 ;7+<+(6$(-&5&7'(,(: &'(")*+(,(*-!, 
&'(/%1;!0 &5+),$(-7$7'47-)#$(4( 1("&+71*% -5 !$B7. 

53.3#)-:$!.$@71&"=*$ %!).",2)13,&4. H)'(3+0A ,7+)1% 1!+.1!*-. 
2!"!#$)2 '7#(,)$, 01! $5+7@5-. /( +!1!, -5 65*(3!, (*(3)*-(: 4!4!A$). Q1 
*)'(,)$% ,)1(')*-(,%<-. ,7+)1% 1!+.1!*-. 2!"!#$)2 *&(+%1, 01! 
1($1'7-$( $5+7@5-. /( 1(@$(4( ,)/% &'(/%1;!: 45+%6!.  

 

6.4. Íàéá³ëüø õàðàêòåðí³ òåõíîëîã³÷í³ ïðîöåñè 
 
S!/ #5* ,),#7$$0 6545+.$)2 651($("!'$(*-78 2!"!#$(: -72$(+(4!: 

&')8$0-( '(6/!+0-) &'(;7*) ! ,!/&(,!/$! 5&5'5-) &7'7/%*!" 65 54'745-$)" 

(=56(,)") *-5$(" ,65A"(/!<#)2 '7#(,)$. F5 ;!A< (6$51(< ,*! *)*-7") 

,65A"(/!<#)2 '7#(,)$ ! ,!/&(,!/$! -72$(+(4!#$! &'(;7*) &(/!+0<-. $5 
4("(47$$! ((/$('!/$!) -5 47-7'(47$$! ($7(/$('!/$!). 

C7.)<7**3 ,",&7." — ;7 -51! *)*-7"), , 01)2 ,*! '754%<#! '7#(,)$) 

6$52(/0-.*0 , (/$!8 !6 =56: 456(,!8 (C), '!/1!8 (I). 

C7&7!)<7**3 ,",&7." ,1+<#5<-. /,! 53( 3!+.B% 1!+.1!*-. =56. 
G(@$5 %0,)-) *(3! /701! /,(6$5#$! *)*-7"): 456-'!/)$5 (C-I), '!/)$5-
'!/)$5 (I-I), 015 $7 6"!B%A-.*0, '!/)$5--,7'/7 -!+( (I-R). 9 ,)'(3$)#!8 

&'51-);! $58#5*-!B7 6%*-'!#5<-.*0 *)*-7") C-I, C-R, I-R. ?5*-( % 

&'51-)#$("% ,)'(3$);-,! /(,(/)-.*0 "5-) *&'5,% 6 3545-(=56(,)") 

47-7'(47$$)") *)*-7"5"), $5&')1+5/ C-I-R, C-R-R, I-R-R, C-I-R-R -5 
!$B!. 

C7-7'(47$$! &'(;7*) 3%+) 3!+.B &(B)'7$! , &'(")*+(,(*-!, $!@ 

4("(47$$!. 
D*$(,$! '751-(') 2!"!#$(: &'(")*+(,(*-!, >( ,)1(')*-(,%<-.*0:  
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 ! 2!"!#$! '751-('):  

 ! '751-(') 376&7'7',$)2 (&7'5;!8; 

 ! '751-(') -7"&7'5-%'$(4( '7@)"%;  

 ! '751-(') '7@)"% '%2(")2 '7547$-!,. 
53.3=*3 !7$#&)!". P58#5*-!B7 '751-(') 1+5*)=!1%<-. 65 -51)") 

1')-7'!0"): 376&7'7',$!*-. (&7'5;!8, -7"&7'5-%'$)8 '7@)", '7@)" 

'%2(")2 '7547$-!,. 
L'!" -(4(, '751-(') -51(@ &(/!+0<-.*0 65 $58,)>(< -7"&7'5-%'(< 

&'(;7*% $5 $)6.1(- ! ,)*(1(-7"&7'5-%'$!; 5 65 65*-(*(,5$)" -)*1(" –– $5 
5&5'5-), 01! &'5;<<-. 65 ,)*(1(4(, &!/,)>7$(4(, $('"5+.$(4(, $)6.1(4( 

(&!/ ,51%%"(") -)*1%. I751-(') -51(@ 1+5*)=!1%<-. 65 =56(,)" *-5$(" 

'7547$-!,. 
I751-(') 376&7'7',$)2 (&7'5;!8: 

 ! !7$#&)!" %7!3)0"=*); 03; " '7547$-) 65,5$-5@%<-. $5 &(#5-1% 

(&7'5;!:; &!*+0 /701(4( #5*%, &(-'!3$(4( /+0 /(*04$7$$0 65/5$(4( 

*-%&7$0 &7'7-,('7$$0, 5&5'5- '(6,5$-5@%<-.. D*$(,$! &5'5"7-') 

&'(;7*% 6"!$<<-.*0 6 #5*(";  

 ! !7$#&)!" +7>%7!7!1*); /!: ,!/ &%*1% /( &')&)$7$$0 376&7'7',$( 

(53( *)*-7"5-)#$)") &(';!0")) &!/@),+<<-. &(#5-1(,! '7#(,)$), 6 
$)2 ,),(/0-.*0 &'(/%1-) '751;!:; 
 ! !7$#&)!" *$%31+7>%7!7!1*); 03; 25'51-7')6%<-.*0 -)", >( *)'(-

,)$5 $5/2(/)-. , 5&5'5- 376&7'7',$(, 53( &7,$)") &(';!0") #7'76 
'!,$! &'("!@1) #5*%, 5 &'(/%1-) '751;!: '(6,5$-5@%<-.*0 
&7'!(/)#$(. 

I751-(') -7"&7'5-%'$(4( '7@)"%:  

 ! $03$+$&"=*3 !7$#&)!" 65 *&(1!8$(4( (376 6"!B%,5$$0) &'(-

-!15$$0 &(-(1% '7547$-!, $7 "5<-. -7&+((3"!$% 6 $5,1(+)B$!" *7'7-
/(,)>7", -(3-( ,($) "5<-. /(3'% -7&+(,% !6(+0;!<;  

 ! 3>)&7!.3=*3 !7$#&)!" –– "5<-. &(*-!8$% -7"&7'5-%'% , -(#152 

'751;!8$(4( (3'A"% -(3-( % #5*! ! &'(*-('!. N,)/1!*-. &'(;7*% 

,)6$5#5A-.*0 -!+.1) 1($;7$-'5;!A< '754%<#)2 1("&($7$-!,; 
 ! %)23&7!.3=*3 !7$#&)!" –– -51 $56),5<-. '751-('), , 01)2 -7&+( 

'751;!: +)B7 #5*-1(,( 1("&7$*%A-.*0 65 '52%$(1 ,!/,7/7$$0 -7&+5 
53( &'(;7*!, 6 -7&+(,)" 7=71-(", &'(-)+7@$)" 65 (*$(,$)" 6$51(". 

I751-(') -7"&7'5-%'$)2 '7@)"!,: 
 ! !7$#&)! 307$24*)<) 1"&",*7**' 25'51-7')6%A-.*0 -)", >( 

'7547$-) &(*+!/(,$(, B5' 65 B5'(", 376 6"!B%,5$$0, 376&7'7',$)" 

&(-(1(" &'(2(/0-. ,7*. '751;!8$)8 B+02, ,)6$5#7$)8, 01 &'5,)+(, 

/(,@)$(< 5&5'5-5, 015 65,@/) 3%,5A 6$5#$( 3!+.B5 65 8(4( /!5"7-'; 

 ! !7$#&)! %)1*)<) >.3D?1$**' 25'51-7')6%A-.*0 -)", >( #5*-1) 

'7547$-!, (!($, "(+71%+5, 67'$( -,7'/(4( "5-7'!5+%), 01! &(-'5&+0<-. 
% ;78 "("7$- , 5&5'5-, 65,/01) !$-7$*),$("% 6"!B%,5$$< "5<-. 
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'!,$% 6 %*!"5 #5*-15") ,!'(4!/$!*-. &7'B)") &(1)$%-) 8(4(. 

S'(")*+(,! '751-(') &'5;<<-. % '7@)"! #5*-1(,(4( 53( +(-

15+.$(4( 6"!B%,5$$0 '7547$-!, 6 &'(/%1-5") '751;!:, -(3-( '75+.-
$)8 '751-(' 658"5A /701! &'("!@$! &(+(@7$$0 "!@ '751-('5") &(-

,$(4( 6"!B%,5$$0 -5 !/75+.$(4( ,)-)*$7$$0. R51! '751-(') (&)*%-

<-.*0 -51 6,5$(< /)=%6$(< "(/7++<. 

E)=%6$5 "(/7+. "5-7"5-)#$( (&)*%A-.*0 '!,$0$$0"), , 01)2 

,'52(,5$( 6"!$% 1($;7$-'5;!: $7 -!+.1) ,$5*+!/(1 2!"!#$(4( &7'7-,('7$$0 
(01 65 !/75+.$(4( ,)-)*$7$$0), 5+7 ! ,$5*+!/(1 /701)2 &7'7"!B%,5$. 
'7547$-!, -5 &'(/%1-!, '751;!: 65 '52%$(1 "(+71%+0'$(: 53( -%'3%+7$-$(: 
/)=%6!:. E)=%6!8$5 "(/7+. "(@7 3%-) (&)*5$5 "(/7++< !/75+.$(4( 

,)-)*$7$$0 6 ,,7/7$$0" #+7$5, 01)8 ,'52(,%A 7=71-),$% /)=%6!< % 

&(-(;!. 
º»CA¼F»½¾¿A *&,!(1"!-. S(+!"7') " '7#(,)$), %-,('7$! 

WNKUVWVLÀKÁLNWZ, 01! $5-("!*-. *1+5/5<-.*0 6 -)*0# /'!3$!B)2 

WVLÀKÁL. S(+!"7') "(@%-. 3%-) ! &')'(/$(4(, ! B-%#$(4( &(2(/@7$$0.  
ÂUZKLNONWZ &')'(/$)2 &(+!"7'!, A EPL, 3!+(1, ;7+<+(65, ,(,$5 ! 

ÃNQÁUNLRÃZÄ B(,1  -(>(.  

ÅZÃQÀQZÆÃ\ &(+!"7') ,&7'B7 3%+) (/7'@5$! $5&')1!$;! XIX *-. 
ÈVÃZ A (*$(,(< &+5*-"5* ! *)$-7-)#$)2 ,(+(1($. 

ÉVÊÃN "51'("(+71%+5 &(+!"7'% *1+5/5A-.*0 6 +5$;<45 /'!3$!B)2 

WVLÀKÁL — "($("7'!,, *&(+%#7$)2 (/)$ 6 (/$)". F(1'7"5, "($("7'(" 

TVL\ÀQZLÀÃÁ A 7-)+7$ (7-7$). S(+!"7') "(@%-. "5-) +!$!8$%, '(645+%@7$% 

\ *!-#5*-% 3%/(,%. R51! &(+!"7'), 01 $78+($ #) &(+!,!$!+2+(')/ (SH ), 

JKLNONËQRJS 6 /(,4)2 +5$;<4!, "($("7'!,. G(+71%+) /701)2 &(+!"7'!, 
JKUÁÆÀÃ\ "!@ *(3(<. X7 $5/5A &(+!"7'5" &'%@$(*-!, ,($) "(@%-. 
UVÌQSÍÁ[NQZJS ! *-)*15-)*0 &!/ /!A< '!6$)2 *)+. S!*+0 &(/!3$)2 ,&+),!, 
TVL\WÀUZ $53%,5<-. &7',!*$(: =('"). 

Î &(+!"7'52 6 '(645+%@7$(< *-'%1-%'(< 1('(-1! +5$;<4) 

TUZPOÃNÃ\ /( (*$(,$(4( +5$;<45 01 6%3;! % 4'73!$;!. 9 *!-#5*-)2 

TVL\WÀUNÏ +5$;<4) 6,’065$! "!@ *(3(< &(&7'7#$)") 6,’0615"), >( 

UV^ZQR :2 6$5#$( "!;$!B)"). 

ÐÑÒÓÔÕ " ;7 &7'B7 B-%#$7 ,(+(1$(, 017 3%+( *-,('7$7 
NWÀUZKNÃJRKZW 2!"!1(" 9(++7*(" L5'(67'*(" % 1930-2 '(152. M&(#5-1% 

ÃÀÄLVÃ "5, *-5-) /7B7,(< 5+.-7'$5-),(< $5-%'5+.$("% B(,1%. 

ÈVLVKÃN $78+($% "!;$!B! 65 ,(+(1$5 ,(,$) ! 35,(,$). 9 -71*-)+.$!8 

TUVWZJLV[VJQ\ 65*-(*(,%<-. ! #)*-)8 $78+($, ! $78+($ 6 /("!B15") 

ÃNQÁUNLRÃZÏ ,(+(1($. I!6$! -)&) $78+($% (/7'@%<-., 6"!$<<#) *1+5/ 

OÀUÀ[ZÃZ, 01% ,)1(')*-(,%<-. % &'(;7*! *)$-76% &(+!"7'%.  

ÖÀSK\ -)&) $78+($% 65,/01) "!;$(*-! ,)1(')*-(,%<-. &!/ #5* 
[ZÍVQV[LÀÃÃS #5*-)$ "5B)$ ! "725$!6"!,. H($) *-!81! /( ,&+),% 

[ZJVKZÏ -7"&7'5-%' -5 '!6$)2 2!"!#$)2 '7547$-!,. 
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ÅZUV[ZÃÁ /+0 (/7'@5$$0 $78+($% $54'!,5<-. /( *-5$% (/$('!/$(: 
U\OKV× "5*), 6 01(: %-,('<<-.*0 $)-1) $78+($%. S!*+0 (2(+(/@7$$0 % 

[NÃÃ\ 6 ,(/(< :2 '!@%-., &(/'!3$<<-. ! &+5,+0-.. S(-!" "5*% 

TUVTÁJKNËQR #7'76 *&7;!5+.$7 *)-(. H(+(1$5, >( %-,(')+)*0 &') ;.("%, 

[ZJÁØÁËQR 2(+(/$)" &(,!-'0", 5 &(-!" *1'%#%<-. 6 $)2 $)-1). 

º»DA¾A¿Ù@FFÚ =)";. Y5'3) — ;7 (/$('!/$! *%*&7$6!: &!4"7$-!, % 

UÀÆV[ZÃNÏ, >( %-,('<<-. &+!,1) &(1')--0. Y5'3) 65*-(*(,%<-.*0 /+0 
ÌNÏZJQÁ &(,7'2($. ,!/ 54'7*),$)2 547$-!, *7'7/(,)>5 -5 $5/5$$0 :" 

TÀ[ÃVÍV 1(+.('% ! 1'5*),(4( 6(,$!B$.(4( ,)4+0/%. R)&(,5 3+)*1%#5 =5'35 
[ZÍVQV[LSPQRJS 6"!B%,5$$0" &')'(/$)2 (+!8 -5 *)$-7-)#$)2 5+1!/$)2 

JWVL (')*. 6.4).  

Y5'3) ,)4(-(,+0<-. $5 (*$(,! (+!= ("5*+0$!), +51!, (7"5+7,!), 
,(/$)2 '(6#)$!, /701)2 ('45$!#$)2 &(+!"7'!, (1+7A,!), '!/1(4( *1+5 
(*)+!15-$!) ! ,(/0$)2 /)*&7'*!8 &(+!"7'!, (7"%+.*!8$!). Y5'3) B)'(1( 

65*-(*(,%<-. % &'(")*+(,(*-!, &(3%-! ! @),(&)*%. 

I)*. 6.4. R72$(+(4!#$5 *27"5 ,)4(-(,+7$$0 =5'3): 
1 – +$# >.3D?1$**' )23; &$ ,.)2"; 2 – +$# >.3D?1$**' !)>="**"#$ > )23GH &$ ,.)2)H;  

3 – +$#-130,&3F*"#; 4 – +$# !)>="**"#$; 5 – :324&!; 6 – 0",%7!<$&)!; 

7 – 0)0$1$**' %3<.7*&? 3 !)>!30I?1$=$; 8 – #?24)1"F .2"*; 9 – +$#-*$#)%"=?1$=;  

10 – ),&$&)=*7 0)1707**' :$!+" 

 

 

D*$(,(< =5'3) A ,’0@%#! "5-7'!5+), 01! &(*-%&(,( -,7'/$%-. $5 
&(,!-'! &!*+0 $5$7*7$$0 =5'3) $5 &(,7'2$<. I(6'!/@%,5# /(/5A-.*0 /+0 
6"7$B7$$0 -04%#(*-! ! &(+74B7$$0 =!+.-'%,5$$0 *%"!B!, >(3 ,)/5+)-) 

-,7'/! #5*-)$1) !6 *%"!B!. S!4"7$- ($7'(6#)$7$! -,7'/! &('(B1)) 

6"!B%A-.*0 6 ,’0@%#(< *%"!BB< % &(-%@$("% 6"!B%,5#!, 01)8 

Û Ü Ý Þß

à á â

Þ

 

 

ã

ä
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$56),5A-.*0 /)*&7'45-('(". P(,% &(';!< '(6'!/@%,5#5 /(/5<-. /( *%"!B! 
&7'7/ &'(&%*15$$0" #7'76 1%+.(,)8 "+)$. 9 ;)2 "+)$52 (37'-(,! /)*1) ! 
*1+0$! 1%+.1) &(/'!3$<<-. #5*-)$1) &!4"7$-%. D*-5$$! /(35,1) /(/5<-. 
, 351-$51(&)#%,5# &7'7/ '(6+),5$$0" =5'3) , 35$1) #) 3(#1). 

:$2&.&-,1##3 *,)+.()+. D*$(,5 &+5*-"5* – &(+!"7'). S7'B! 
&+5*-"5*) 3%+) (/7'@5$! 6 &')'(/$)2 &(+!"7'!,. S7'B(< &(,$!*-< 

*)$-7-)#$(< &+5*-"5*(< 3%, 3517+!-, (/7'@5$)8 % 1907 '. 5"7-
')15$*.1)" 2!"!1(" U7( W517+5$/(". H!/-(/! =52!,;! *-,(')+) 3545-( 

'!6$)2 -)&!, &+5*-"5*. S'51-)#$( ,*! &+5*-"5*) *.(4(/$! ,)'(3+0<-. 6 
&'(/%1-!, $5=-(&7'7'(31). 

ÅåÀUZ 65*-(*%,5$$0 &+5*-"5* 65+7@5-. ,!/ :2$!2 1($1'7-$)2 

[LNJQZ[VJQÀÄ. S+5*-"5*) " /(3'! !6(+0-(') ! *-!81! /( ,&+),% 2!"!#$)2 

UÀNÍÀÃQ\[. M-!81!*-. /( 2!"!#$(4( ,&+),% – (/$5 6 $581(')*$!B)2 

[LNJQZ[VJQÀÄ &+5*-"5*. 
R5 6 ;!A< ,+5*-),!*-< &+5*-"5* &(,‘065$!  &7,$! -'%/$(>! &!/ #5* 

%-)+!65;!: ,)'(3!, 6 ;)2 "5-7'!5+!,. I!# % -!", >( $5 ,!/"!$% ,!/ ;7+<+(6), 

$5-%'5+.$)2 ,(+(1($ -5 !$B)2 &')'(/$)2 &(+!"7'!,, &+5*-"5*) $7 
&!//5<-.*0 '(61+5/5$$<. W51-7'!:, >( &7'7-,('<<-. $5-%'5+.$! 
'7#(,)$) , 1("&(*-, $7 6/5-$! '(61+5*-) &+5*-"5*). M5"7 -("% 

&+5*-"5*) #5*-( &'(*-( $54'("5/@%<-.*0 $5 *"!-$)152, % 1'5>("% 

,)&5/1% :2 "(@$5 &(,-('$( ,)1(')*-5-) /+0 ,)4(-(,+7$$0 '!6$("5$!-$(: 
-5') (%-)+!65;!0).  

 

6.5. Âïëèâ õ³ì³÷íî¿ ïðîìèñëîâîñò³  íà äîâê³ëëÿ  
òà ñòàí çäîðîâ’ÿ ëþäèíè 

F5 /5$)") "!@$5'(/$(: ('45$!65;!: “Z,'(&78*.1)8 *(<6 2!"!#$)2 

'7#(,)$” -!+.1) % 1987 '(;! 65'7A*-'(,5$( ,)'(3$);-,( 11 -)*. 2!"!#$)2 

'7#(,)$, 6 01)2 25% $5+7@5-. /( *)+.$( /!<#)2 (-'%8$)2 '7#(,)$ 

(MEDI) ! *-5$(,+0-. *7'8(6$% 654'(6% @)--< +</)$). G5*(,! (-'%A$$0, 
>( -'5&+0<-.*0 $5 ,)'(3$);-,!, "5<-. &7,$! (*(3+),(*-!, 01! 65+7@5-. 
,!/ 25'51-7'% ,)'(3$);-,5. S7'7/%*!", ;7 ,5@1! %'5@7$$0 6$5#$(: 
1!+.1(*-! +</78, 01! &7'73%,5<-. % 376&(*7'7/$!8 3+)6.1(*-! /( (*7'7/1% 

%'5@7$$0, % 651')-("% &')"!>7$$! -5 $5,1(+( $.(4(. ?7'76 ,!/*%-$!*-. 
,7$-)+0;!: 653'%/$7$)2 &')"!>7$. *-,('<<-.*0 -51 6,5$! $7,7$-)+.(,5$! 
6($), , 01)2 1($;7$-'5;!0 -(1*)#$)2 '7#(,)$ $583!+.B5 ! +</) 

(/7'@%<-. /%@7 *)+.$! (-'%A$$0. 
H)$7*7$$0 -(1*)#$)2 '7#(,)$ % $5,1(+)B$A *7'7/(,)>7 &')-

6,(/)-. /( "5*(,)2 %'5@7$. $5*7+7$$0 -5 3!(+(4!#$(4( (-,5')$$(4() *,!-%. 

H5'-( &')45/5-) /71!+.15 ,7+)1)2 2!"!#$)2 15-5*-'(=, 01! 
*%&'(,(/@%,5+)*0 "5*(,)" %'5@7$$0" $5*7+7$$0 6 ,5@1)") 71(+(4!#-

$)") $5*+!/15"). 
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æ Áõîïàë³ (²íä³ÿ) ó 1984 ðîö³ íà õ³ì³÷íîìó ï³äïðèºìñòâ³ 
ñçèéñê éëìíî ïðòçóôôóõó ö÷ø÷öéíèöè ø ç÷îôùúôëû

û÷çëüùøóýùèôèçóûþ éôèñüùÿóì êìóõó �óñçöè�ÿèüó �óôèÿ ïð

çëñò óñùìþ ÿó çóõó � ûè��÷ � çëñò øèõëôíüó í �÷ö�ù õóÿëôë
�ùñüê èéèöùïò �÷� �÷ öùì ñçèé òðàã³÷íèì äëÿ Ìåêñèêè (²îíàâà), 
ÿ÷ éëìíî ñîóéëäè øöùÿ�÷ôëî éíõü÷éóÿùé �öëøéùé ÿó øèõëì÷üù

ïðð çè íöè�÷ôôê �óôèÿ ïððð ü5ÿ÷�ò �ÿôù�5 ø ôè�ìùü��ëî
îùûùúôëî ìèçèñçöóõ øè óñçèôôù öóìë ìíüè ìèçèñçöóõè ôè

éëöóìôëúóûí �ùÿ�öë�ûñçéù â	çîò" ó Ëèòâ³ ó 1989 ðîö³. 
�öí�ôíéèôôê ûùñçìóñçù ùøóç÷öûùúôóõó ñîóéëäè �öëøé÷üó ÿó

éëìëÿí é èçûóñõ÷öí �óôèÿ 
ððð çóôô èûùèìí çè �ó�÷�ù ôè

ñìüèÿù ôùçöóõóñìëþ ÿ÷ ûùñçëüóñê �óôèÿ ñï ððð çóôô ýù�ï
ö÷úóéëôëò ð ûóû÷ôç èéèöùï øèõëôíüó 
 óñùìþ ñï " ä³ñòàëè 
íöè�÷ôôê óöõèôùé ÿëîèôôê çè îùûùúôù ó�ùìëò

I56(" 6! *-!#$)") ,(/5") &!/&')A"*-, 2!"!#$(: &'(")*+(,(*-! 
,!/2(/0-. $5=-(&'(/%1-), 65,)*+! *%+.=5-), 6545+.$)8 =(*=(', ;!5$!/), 

-!(;!5$5-), *&(+%1) 15/"!<, 1(35+.-%, "5$45$%, 1%&'%"%, $!17+<, 

"7'1%'!<, &+<"3%"%, 2'("%, ;)$1%, *!'1(,(/7$., *!'1(,%4+7;., *&)'-), 

37$6(+, =('"5+./74!/, =%'=%'(+, =7$(+, &(,7'2$7,(-51-),$! '7#(,)$), 

&7*-);)/). 

9 2!"!#$!8 -5 $5=-(2!"!#$!8 &'(")*+(,(*-! >('!#$( %-,('<A-.*0 
6$5#$5 1!+.1!*-. -,7'/)2 ,!/2(/!,, 01! &(-'73%<-. %-)+!65;!:. R!+.1) /( 

30% 6 $)2 ,)1(')*-(,%<-. 01 ,-(')$$! '7*%'*). E( 40% $7,)1(')*-5$)2 

-,7'/)2 ,!/2(/!, 6$)>%<-. (*&5+<<-. 53( ,),(60-. $5 6,5+)>5), 5 '7B-% 

*1+5/5<-. % *&7;!5+.$( ,!/,7/7$)2 "!*;02.  

D*$(,$)") -,7'/)") ,!/2(/5") 45+%678 A =(*=(4!&*, 1%3(,! 
65+)B1), ,5&$01(,! -5 4!&*(,! ,!/2(/), B+5" /)*-)+.(,5$(: *%*&7$6!:, 
45+!-(,! 65+)B1) =+(-5;!8$(4( 63545#7$$0 2+(')/% 15+.;!< -(>(. 

:*,$- #) >&-7!,,3 -$"&;#$<.-) )5&.#$' ! =&+=&"#$' >&;"$- 

H)'(3$);-,( /(3'), /+0 *!+.*.1(4( 4(*&(/5'*-,5 "5A ,7+)17 
$5'(/$(4(*&(/5'*.17 6$5#7$$0 ! 376&7'7',$( 63!+.B%A-.*0. P583!+.B7 
&(B)'7$! 56(-$! -5 =(*=('$! /(3'),5:  

 ! 56(-$! " % ,)4+0/! 5"!5#$)2 (5"!5#$5 ,(/5, *%+.=5- 5"($!< -5 
!$B!), $!-')-) (15+.;!A,5, $5-'!A,5 *7+!-'5), 5"!/$)2 ($5&')1+5/, 

*7#(,)$5);  
 ! =(*=('$! " % =('"! *%&7'=(*=5-%.  

G!$7'5+.$! /(3'),5 "(@%-. 3%-) &'(*-)") -5 *1+5/$)"), -(3-( 

"!*-)-) (/)$ 53( /71!+.15 1("&($7$-!,. 
9 ,)'(3$);-,! *7+!-') "(@+),7 653'%/$7$$0 &(,!-'0 (1*)/5") 

56(-%, &)+(" *7+!-'); 1'!" -(4(, !*$%<-. /@7'7+5 -7&+(- -5 
,(+(4(,)/!+7$$0, $7376&715 2!"!#$)2 ! -7'"!#$)2 (&!1!, +</78. H!/("( 

-51(@, >( *7+!-'5, (*(3+),( 15+!A,5, ,)3%2(- -5 &(@7@($7376&7#$5. 
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W('(-.35 6 $745-),$)") =51-('5") ,1+<#5A $)61% -72$!#$)2 -5 
(6/('(,#)2 652(/!,. 

D6/('(,#! 652(/) % ,)'(3$);-,! *7+!-') ,1+<#5<-. 65&(3!45$$0 
653'%/$7$$< &(,!-'0 -(1*)#$)") 4565") ! &)+(", 3('(-.3% !6 65+)B1(,)" 

-7&+(,)/!+7$$0", 652)*- &'5;!,$)1!, ,!/ -'5," ! (-'%A$., 5 -51(@ 

&(-'5&+0$$0 -(1*)$!, % $5,1(+)B$A *7'7/(,)>7. 

:*,$- #) >&-7!,,3 -$"&;#$<.-)  +6*1"=&+=).!- 

C(+(,$)") '7#(,)$5") /+0 (/7'@5$$0 *%&7'=(*=5-$)2 /(3'), A 
=(*=(')-) -5 5&5-)-).  

9),:)!"&" 0,+0<-. *(3(< &%21% 67"+)*-% "5*%, 015 "!*-)-. 
=(*=5-) ! *%"!B! 6 ,5&$(", &!*1(" -5 !$B)") '7#(,)$5").  

J%$&"& — -,7'/)8 "!$7'5+, 01)8 "5A ,"!*- 16-34% =(*=5-%. 9 ;)2 

'%/52 =(*=(' 6$52(/)-.*0 % ,5@1('(6#)$$("% *-5$!.  
/?%7!:),:$& — +741('(6#)$$5 =(*=(')-$5 *!+. 6 /("!B1(< 4!&*%. 

C(+(,$)" B1!/+),)" =51-('(" % ,)'(3$);-,! $5 &7'B)2 7-5&52 

,)'(3$);-,5 *%&7'=(*=5-$)2 /(3'), A &)+(,)/!+7$$0. L($;7$-'5;!0 
&)+% , &(,!-'! 3!+0 /'(35'(1, *)-, -'5$*&('-7'!, "(@7 /(*045-) /7*0-1!, 
-5 *(-7$. "!+!4'5"!, , 1 "3

, -(3-( 3%-) /%@7 ,)*(1(<. P5 !$B)2 7-5&52 

-72$(+(4!#$(4( &'(;7*% &(,!-'0 3%,5A 653'%/$7$7 *&(+%15") =-('% -5 
=-(')*-)" ,(/$7" ! =-(')*-)" *)+!;!A", 01! A &(3!#$)") &'(/%1-5") ! 
%-,('<<-.*0 ,$5*+!/(1 &')*%-$(*-! % '%/52 =-('% , 6$5#$)2 1!+.1(*-02 

(/( 3,8%). H)/!+7$$0 ;)2 456(&(/!3$)2 *&(+%1 %-,('<<-.*0 , &7'!(/ 

65,5$-5@7$$0 ! '(6,5$-5@7$$0 '751-('5, 15"7' '(6&5/%, &!/ #5* 
-'5$*&('-%,5$$0 4(-(,(: &'(/%1;!:, 5 -51(@  '(6,5$-5@7$$0 % ,)4+0/! 
&)+%.  

9 '(3!-$)1!, *%&7'=(*=5-$)2 ,)'(3$);-, "(@+),! (&!1) *!'#5$(< 

1)*+(-(<. D3&5+<,5+.$% /!< "(@7 *&'5,+0-) ! 4(-(,)8 &'(/%1- 
*%&7'=(*=5-, (*1!+.1) ,!$ "(@7 "5-) ,"!*- 65+)B1!, 1)*+(-), 015 $7 
&'('754%,5+5 (/( 0,3%). 9 ,)'(3$);-,! *%&7'=(*=5-% , '56! ,)1(')*-5$$0 
01 *)'(,)$) 5&5-)-(,(4( 1($;7$-'5-% 6$)15A /71!+.15 &)+(,)2 (&7'5;!8 6 
'(6&5/%, /'(3+7$$0, &'(*!<,5$$0 '%/), >( "(@7 6$5#$( 6"7$B)-) 

"(@+),!*-. 5&5-)-$(4( *)+!15-(6% % &'5;!,$)1!, ;.(4( &!/&')A"*-,5. 
F$5#$( 6"7$B)+)*0 ,)1)/) &!/ #5* ,)1(')*-5$$0 376&7'7',$(4( 

(65"1$7$(4() &'(;7*%, 1($*-'%1;!8 15"7', >( ,)1+<#5<-. &'("!@$! 
(&7'5;!8 &7'7,5$-5@7$$0, $7(32!/$!*-. =!6)#$(: '(3(-) ,*7'7/)$! 15"7'). 

E+0 3('(-.3) 6 &)+(" ! -(1*)#$)") 4565") 7=71-),$! %*-5$(,1) ,)-0@$(: 
,7$-)+0;!: 6 &(1')--0" /@7'7+ ! 5*&!'5;!A< 456!, 376&(*7'7/$.( 6 
5&5'5-!,. 

:*,$- #) >&-7!,,3  -$"&;#$<.-) *,)+.()+ ! +$#.1.$%#$' 

 ().1"!),!- 

N)'(17 '(6&(,*</@7$$0 "5<-. &+5*-"5*) $5 (*$(,! *)$-7-)#$)2 

*"(+. H($) "(@%-. 3%-) ,)'(3+7$! B+02(" &(+!"7')65;!: (&(+!"7'$! 
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*-)'(+), ,!$!+(,)8 *&)'- -5 !$B7) 53( &(+!1($/7$*5;!: (5"!$(&+5*-), 

&(+!7=!'$! *"(+) -5 !$B7). 
F5 ,7+)1(4( '!6$("5$!--0 ,)1(')*-(,%,5$)2 2!"!#$)2 '7#(,)$ 

1!+.1!*-. -72$(+(4!#$)2 (*(3+),(*-78 % ,)'(3$);-,! &+5*-"5* ! 
*)$-7-)#$)2 "5-7'!5+!, "5<-. 6545+.$! 7+7"7$-), 01! ,&+),5<-. $5 %"(,) 

&'5;!.  
S!/ #5* ,)'(3$);-,5 &(+!"7'$)2 *"(+ 6 "($("7'!, "(@+),7 

,)/!+7$$0 -(1*)#$)2 &5'!, ! 456!, (=7$(+%, =('"5+./74!/%, 2+(')*-(4( 

,5$!+!$% -5 !$.), 017 *%&'(,(/@%A-.*0 65+)B1(,)" -7&+(,)/!+7$$0" -5 
&!/,)>7$$0" -7"&7'5-%') &(,!-'0 $5 '(3(#)2 "!*;02. 

:*,$- #) >&-7!,,3 .) +.)# 5>&"&-’3 ,?>$#$ &+#&-#$' .&7+$%#$' 

"1%&-$#, @& (&A6./ +*"$%$#$.$ &."6B##3 

O$5+!6 '(3(-) H*7*,!-$.(4( ;7$-'% +!1%,5$$0 (-'%A$. &(1565,, >( 

$58#5*-!B7 -'5&+0<-.*0 ,)&5/1) "5*(,)2 (-'%A$. 2+('(", 5"!51(", 

#5/$)" 456(" -5 !$B)") -)&(,)") -(1*)#$)") '7547$-5") 

&(/'56$<,5+.$(:, 65/%B+),(: (&5') '!6$)2 1)*+(-) -5 6545+.$(-(1*)#$(: 
/!: (*!'1(,(/7$., *%"!B ,%4+7,(/$<, "7'15&-5$-!, -5 !$B)2). S7'7,5@$5 
3!+.B!*-. 2!"!#$)2 '7#(,)$ B)'(1( ,)1(')*-(,%A-.*0 , $5'(/$("% 

4(*&(/5'*-,! (&($5/ 1300). H($) "5<-. -'),5+)8 +5-7$-$)8 &7'!(/ /!:, >( 

$745-),$( ,&+),5A $5 '5$$A '(6&!6$5,5$$0 (-'%A$$0 -5 $5/5$$0 
$7,!/1+5/$(: "7/)#$(: /(&("(4). E+0 MEDI &(/'56+),(: /!: (2+(', 5"!51, 
=(*)$) 25'51-7'$)8 '(6,)-(1 2!"!#$(4( ,(4$)>5 6 ,)'5@7$)" 3(+.(,)" 

*)$/'("(", &(/'56$7$$0" /)25+.$)2 B+02!, 6 (3*-'%1-),$)" 

&('%B7$$0", -(1*)#$)8 $53'01 +747$., 5 -51(@ "(@+),7 '7=+71-('$7 
5&+(7. S!*+0 %'5@7$$0 MEDI !$B(: 4'%&) (YDM, (1*)/ ,%4+7;<, *)$)+.$5 
1)*+(-5) 6'0,+0<-.*0 &('%B7$$0 =%$1;!8 $7',(,(: -5 *7';7,(-*%/)$$(: 
*)*-7", %'5@7$$0 $)'(1, &7#!$1), &('%B7$$0 /)25$$0, 716(-(1*)#$)8 

B(1.  
D-'%A$$0 "(@7 6/!8*$<,5-)*. &7*-);)/5") (=(*=('('45$!#$! ! 

2+('(('45$!#$! *&(+%1), '-%-.('45$!#$! *&(+%1), 15'3($5-), 

$!-'(=7$(+.$! *&(+%1), &'7&5'5-), 01! "!*-0-. "!/.) ! $!-')-5"). 

E( ,5@+),)2 &'(")*+(,)2 (-'%- ,!/$(*0-.: 
 ! *,)$7;., -7-'57-)+*,)$7;., '-%-., "5'45$7;., 37')+!8; 

 ! 456) – 2+(', 2+(')/ ,(/$<, *!'#5$)8 456, *!'1(,(/7$., (1*)/) 

$!-'(47$%, 5"!51, (1*)/ ,%4+7;<; 

 ! ('45$!#$! '(6#)$) " 37$6)$, "7-)+(,)8 *&)'-, *!'1(,%4+7;., 
37$6(+, #(-)')2+(')*-)8 ,%4+7;., /)2+('7-5$, 5"!/(- -5 $!-'(*&(-

+%1) 37$6(+% -5 !$B)2 ;)1+!#$)2 *&(+%1; 
 ! 5$!+!$, $!-'(37$6(+, -')$!-'(-(+%(+, /,(0/7'$! 5"!/(*&(+%1) -5 
&(+!;)1+!#$! ,%4+7;!. 
8&!?G**' 62)!)..  +(' -5 2+('('45$!#$! *&(+%1) ( DM) " (-'%-), 

>( %'5@5<-. $7',(,% *)*-7"% ! &5'7$2!"5-(6$! ('45$), ,($) -51(@ "5<-. 
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&(/'56$<,5+.$% -5 &71%#% /!<. L+!$!#$5 *)"&-("5-)15 (-'%A$. 
*&(+%15") 2+('% '!6$("5$!-$5. G(@+),! 4(*-'! -5 2'($!#$! (-'%A$$0. 
H$5*+!/(1 4(*-'(4( (-'%A$$0  DM % &(-7'&!+)2 6’0,+0<-.*0 $%/(-5, 
3+<,(-5, 65&5"('(#7$$0, 4(+(,$)8 3!+., 3!+. &!/ 4'%/."), '!61( 

,)'5@7$)8 1($’<$1-),!-, &5'7*-76!:, 5 % ,5@1)2 ,)&5/152 " -'7"(', 

*%/("), 1("5-(6$)8 *-5$. S(-!" ,)$)15<-. /747$7'5-),$! 6"!$) , &7#!$;!, 
$)'152, *7+76!$;!, $5/$)'1(,)2 65+(652. G(@+),! 3'($2(&$7,"($!:, 
"!(15'/!(/)*-'(=!: -5 $53'01 +747$..  

9 '56! 2'($!#$(4( (-'%A$$0 2+('(" -5 *&(+%15") ,)$)15<-. 
15B7+., &(/'56$7$$0 % 4('+!, ,!/#%--0 ,5@1(*-!, 3!+. 65 4'%/)$(<, #5*-! 
53( 2'($!#$! 652,('<,5$$0 +747$..  +(' A 5+7'47$(". S(,-('$! /!: 
&')6,(/0-. /( 652,('<,5$. B1!'$)2 &(1'),!, % ,)4+0/! /7'"5-)-%, 01)8 

*%&'(,(/@%A-.*0 *,7'3!$$0" ! /'!3$)" ,)*)&(", 5 -51(@ 7167"(<. 

8&!?G**' $.3$#).. O"!51 – ;7 456 376 1(+.('% 6 '!61)" 65/%B+),)" 

65&52(". H ('45$!6" &(-'5&+0A #7'76 /)25+.$! B+02) 53( #7'76 -'5,$)8 

15$5+ % ,)4+0/! $5B5-)'$(4( *&)'-%. 

9 +741)2 ,)&5/152 (-'%A$$0 5"!51(" *&(*-7'!45<-. &(/'56$7$$0 
*+)6(,)2 (3(+($(1 $(*(4+(-1), (#78. S') ;.("% 6'0,+0<-.*0 $7*-7'&$)8 

15B7+., ,!/#%--0, >( /7'7 , 4('+!, 652')&+!*-. 4(+(*%, ,5@1!*-. -5 3!+. 65 
4'%/)$(<, 3!+. -5 '!6. , (#52, *+.(6(-7#5. 9 -0@1)2 ,)&5/152 (-'%A$$0, 
1(+) &(-7'&!+)8 ,/)25, (-'%-% (*(3+),( ,)*(1)2 1($;7$-'5;!8, 

'(6,),5A-.*0 '7=+71-('$)8 +5')$4(*&56" 53( $53'01 4(+(*(,(: >!+)$), 

>( "(@7 &')6,7*-) /( ")--A,(: *"7'-! +</)$) #) -,5')$). 

8&!?G**' =$0*". <$>).. D1*)/ ,%4+7;< — ;7 456 376 1(+.('% -5 
65&52%, 01)8 , %"(,52 ,)'(3$);-,5 %-,('<A-.*0 ,$5*+!/(1 &'(;7*!, 
,!/-,('7$$0 -5 (1)*$7$$0. P58#5*-!B7 ,!$ %-,('<A-.*0 % +),5'$)2 ;7252, 

-7'"!#$)2 ;7252, "!*;02 '(6-5B%,5$$0 '751-('!,. D1*)/ ,%4+7;< A 
*1+5/$)1(" ,)2+)&$)2 456!,. H ('45$!6" +</)$) &(-'5&+0A 65 651($(" 

/)=%6!: 456!,. H!$ &'(2(/)-. /( 1'(,! #7'76 +747$! ,$5*+!/(1 '!6$);! 
&5';!5+.$(4( -)*1% 1'(,! -5 5+.,7(+0'$(4( &(,!-'0. ?)" 3!+.B5 ;0 
'!6$);0, -)" 3!+.B7 $5*)#%A-.*0 1'(, (1*)/(" ,%4+7;<. 

D1*)/ ,%4+7;< (-'%8$)8, ,!$ #)$)-. ,)3!'1(,% $78'(-(1*)#$% /!<. 

S(-'5&+0<#) /( ('45$!6"%, 6,'06%A-.*0 6 47"(4+(3!$(", %-,('<<#) 

15'3(1*)47"(4+(3!$, 01)8 $7 6/5-$)8 -'5$*&('-%,5-) 1)*7$.. H$5*+!/(1 
;.(4( $5*-5A 4!&(1*!0, 5 % ,5@1)2 ,)&5/152 – 5$(1*!0 (&(,$5 ,!/*%-$!*-. 
1)*$<).  
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R53+);0 6.4 

  

)@/@9.? :1/3E01C;: 4.5.203B 7/351893:38;.,  

G3 H6E/>=0II;< 6;538J@/0@ 73:.;/D 

 

6.6. Îçäîðîâ÷³ çàõîäè 
 

D6/('(,#! 652(/) ,)6$5#5<-.*0 (*(3+),(*-0") -72$(+(4!#$(4( 

&'(;7*% -5 (3+5/$5$$0, 25'51-7'(" ! ,)'5@7$!*-< ,1565$)2 ,)/!, 
&'(")*+(,(: B1!/+),(*-!. 

P5 &!/&')A"*-,52 2!"!#$(: &'(")*+(,(*-! 658$0-( /%@7 3545-( 

&'5;!,$)1!,. P5 $)2, , &7'B% #7'4%, ,&+),5<-. B1!/+),! ,)1)/) (&)+, 

-(1*)15$-), -7&+(, ,(+(45, &!/,)>7$)8 -)*1, 7+71-')#$! -5 "54$!-$! &(+0), 
,!/ 01)2 +</)$5 "5A 3%-) 652)>7$5 !$/),!/%5+.$)") 65*(35") 652)*-%: 

'7*&!'5-('5"), &'(-)4565"), ,5-$(-"5'+7,)") &(,'0615"), 

¶�¦¥H��·¢�¥ £ H¦´F��� �«�� '7#(,)$) 

¶�¦¥H��·¢�¥ 5"!51% -5 *7#(,)$)  �� ¬, &5') 56(-$(: 1)*+(-), (1*)/ 56(-% 

¶�¦¥H��·¢�¥ 56(-$(: 1)*+(-) ¥¬¡�F 56(-%, 5"!51, &5') *(+0$(: 1)*+(-) 

¶�¦¥H��·¢�¥ =(*=('$(: 1)*+(-) F�¥¬¡�F 56(-%, &5') =(*=('$(: 1)*+(-), 

4�F¦¥³¢¥¦�F 

¶�¦¥H��·¢�¥ 56(-$)2 ! 15+!8$)2 

F¥H¦�� 
¤ ¦� 56(-$(: 1)*+(-), 5"!51, 2+(')/ 

¶�¦¥H��·¢�¥ 7"5+78, =5'3 ¤ ¦� '(6#)$$)1!, 

¶�¦¥H��·¢�¥ *)$-7-)#$)2 *&)'-!, ¤ ¦� *&)'-!,, (1*)/ ,%4+7;<, /!(1*)/ 

�´4�ª·� 

¶�¦¥H��·¢�¥ 17-($!,, 
³ª�¥�³¥¦� �«Fª4�F��° *"(+ 

³¥¦� �«Fª4�F, =7$(+, 5"!51, /!(1*)/ 56(-%, 

¥¬¡�F 56(-% 

¶�¦¥H��·¢�¥ ('45$!#$)2 35',$)1!, ¤ ¦� '(6#)$$)1!,, -(+%(+%, 1*)+(+%, 

Hª�3¥�´ 

¶�¦¥H��·¢�¥ ,)3%2(,)2 '7#(,)$ F�¥¬¡�F 56(-%, (1*)/ 56(-%, (1*)/ ,%4+7;<
¶�¦¥H��·¢�¥ &(+!"7'!, -5 7&(1*)/$)2 

¡�¥� 

¤��, 5+./74!/), (1*)/ ,%4+7;<, (1*)/ 

 3¥¢´ 

¶�¦¥H��·¢�¥ =5'"5;7,-)#$)2 

� ¢ª¦� ��� 

¤��, (1*)/ ,%4+7;<, &5') 1)*+(- 

¶�¦¥H��·¢�¥ 2+('% -5 4!/'(1*)/% 

� ¢¦�� 

°�¥¦, ,(/7$., &5') *(+0$(: 1)*+(-) 

¶�¦¥H��·¢�¥ 4%"), 3%-5/!A$%, 

� ¢ª¬¡�� 

¥¬¡�F *!'1), (1*)/ ,%4+7;<, 5"!51, 5;7-($, 

Hª�3��, *!'1(,(/7$. 
\�ª¬¢¦¥��¢���ª ,)'(3$);-,( 2+('% !6 
°�¥¦�F��, ,)'(3$);-,( 4!/'(2+(')/%

°�¥¦, 4!/'(2+(')/, &5') *(+0$(: 1)*+(-) 

¶�¦¥H��·¢�¥ *!'1) ¥¬¡�F *!'1), *!'1(,(/7$., (1*)/ ,%4+7;< 

¶�¦¥H��·¢�¥ *!'#5$(: 1)*+(-), 

¡´�«³ ¢�� ! *%+.=!-!,
F�¥¬¡�F *!'1), -')(1*)/ *!'1), (1*)/ 

�´4�ª·�
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!$/),!/%5+.$)") 652)*$)") 1(*-<"5"), +!#)+.$)15") '!,$0 653'%/$7$$0 
&(,!-'0. 

P5 &!/&')A"*-,52, >(3 652)*-)-) 6/('(,'0 ! @)--0 +</)$), ,)-

1(')*-(,%<-. B-%#$% ,7$-)+0;!< 6 =!+.-'5") ! &(/,!8$% *)*-7"% 

,(/(65376&7#7$$0: (/$5 /+0 &)-$(4( ,(/(&(*-5#5$$0, 5 /'%45 – /+0 
,)'(3$)#(4(. E+0 (*(3)*-(: 4!4!A$) ,)1(')*-(,%<-. /%B(,! ! *5$!-5'$! 
&'(&%*1$)1). R51(@ &'5;!,$)1) &(*-!8$( 6$52(/0-.*0 &!/ $54+0/(" 

&'(=+!15'!,. O+7 ,*! ;! 652(/) $7 "(@%-. $5 100% 652)*-)-) +</)$% -5 
&')'(/$7 *7'7/(,)>7 ,!/ %'5@7$$0 &'(/%1-5") 2!"!#$(: &'(")*+(,(*-!. 
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß 
 
1. I(+. 2!"!#$(: &'(")*+(,(*-! , 4(*&(/5'*-,! 91'5:$). 

2. Q1! 45+%6! ,2(/0-. /( *1+5/% 2!"!#$(4( 1("&+71*% 91'5:$)? 

3. H 01)2 '58($52 91'5:$) '(6,)$%-5 4!'$)#(-2!"!#$5 &'(")*+(,!*-.? 

4. Q1% &'(/%1;!< ,)&%*15<-. &!/&')A"*-,5 (*$(,$(: 2!"!:? 

5. Q1! &!/45+%6! ,1+<#5A 2!"!0 ('45$!#$(4( *)$-76%? 

6. P7(32!/$! '7*%'*) /+0 '(6,)-1% 2!"!#$(: &'(")*+(,(*-!. 
7. Q1! !*$%<-. 6545+.$! -72$(+(4!#$! &'(;7*) , 2!"!#$!8 &'(")*+(,(*-!? 

8. D*$(,$! '751-(') 2!"!#$(: &'(")*+(,(*-!. 
9. Q1)8 ,!/*(-(1 2!"!#$)2 '7#(,)$ $5+7@)-. /( *)+.$( /!<#)2 

(-'%8$)2 '7#(,)$? 

10.  Q1! (*$(,$! -,7'/! ,!/2(/) 2!"!#$(: 45+%6!?  

11.  H!/ 01)2 '7#(,)$ -'5&+0<-.*0 ,)&5/1) "5*(,)2 (-'%A$. $5 
&!/&')A"*-,52 2!"!#$(: &'(")*+(,(*-!? 

12.  P56,!-. &')1+5/) ,*7*,!-$!2 2!"!#$)2 15-5*-'(=. 

13.  Q1! 653'%/$<,5+.$! '7#(,)$) ,)1)/5<-.*0 , &(,!-'0 &!/ #5* 
,)'(3$);-,5 *7+!-') -5 *%&7'=(*=5-%? 

14.  Q1)8 ,&+), $5 /(,1!++0 &!/ #5* ,)'(3$);-,5 56(-$)2 ! =(*=('$)2 

/(3'),? 

15.  H&+), $5 /(,1!++0  ,)'(3$);-,5 &+5*-"5* ! *)$-7-)#$)2 "5-7'!5+!,. 
16.  Q1! 653'%/$<,5+.$! '7#(,)$) "!*-0-. &'(")*+(,! *-!#$! ,(/) 

2!"!#$(: &'(")*+(,(*-!? 

17.  Q1)") 653'%/$<,5+.$)") '7#(,)$5")  653'%/$<<-. 5-"(*=7'$7 
&(,!-'0 ,)'(3$);-,5 2!"!#$(: &'(")*+(,(*-!?  

18.  Q1! '7#(,)$) $5+7@5-. /( ,5@+),)2 &'(")*+(,)2 (-'%-? 

19.  P5*+!/1) (-'%A$$0 2+('(" ! 5"!51(".  

20.  L("&+71* (6/('(,#)2 652(/!, % 2!"!#$!8 &'(")*+(,(*-!. 
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Ð���� �

Ë���������Ë���� ����Ë���
 

Ë³ñ ÿê íåâ³ä’ºìíà ñêëàäîâà 
á³îñôåðè. Çàãàëüí³ â³äîìîñò³ ïðî 
ë³ñîïðîìèñëîâèé êîìïëåêñ. 
Ãåîãðàô³ÿ ðîçòàøóâàííÿ. 
Äåðåâîîáðîáíà ïðîìèñëîâ³ñòü. 
Öåëþëîçíî-ïàïåðîâà 
ïðîìèñëîâ³ñòü. Âïëèâ ñêëàäîâèõ 
ë³ñîïðîìèñëîâîãî êîìïëåêñó íà 
ñòàí äîâê³ëëÿ.         

 

 

 

 
 
7.1. Ë³ñ ÿê íåâ³ä’ºìíà ñêëàäîâà á³îñôåðè 
 
 !"#$! %&#"'"(%)' *+,)+-(. )+,/% (0%('12 (%0'(#0!3 4%)5! ! 6+-(. 

7#5#$'12 7%0$'11#3 70#62&8!3 33 9!#":%0'. ;* *+<+5.1#3 0#"5'11#3 )+"', 

"&#18%1(0#$+1#3 1+ "2=! (+ +&$+(#0!3, 7#1+6 90% *#"%0%6/%1# $ 5!"+>.  

?'"@A#5!((@ 5-6"($# 0#*<5@6+5#, *6+$+5#"@ 9, 1%$'A%071', 

7#(%18!+5 5!"2 @& 0%*%0$ *%)%5. 65@ 0#*='0%11@ "!5.".&#<#"7#6+0".&'> 

2<!6., 6/%0%5# 7+5'$+, 926!$%5.1#3 ! 7#92(#$#3 6%0%$'1', >2(0+ (#B#. 

C#5. 5!"2 $'*1+A+D(."@ 1% (!5.&' $%5'A%*1') %&#1#)!A1') 

7#(%18!+5#), + , "#8!+5.1') (+ %&#5#<!A1'). E!1 @& $+/5'$', &#)7#1%1( 
9!#":%0' *+9%*7%A2D 33 %&#5#<!A12 0!$1#$+<2, 7!6(0')2D (+ 0%<25-D "&5+6 ! 
$5+"('$#"(!  +()#":%0'.  !" D 6/%0%5#) &'"1- (+ :!(#18'6!$ (1 <+ 5!"2 

B#6%11# 7#<5'1+D 220-280 &< $2<5%&'"5#<# <+*2 ! $'6!5@D 150-220 &< 
&'"1-).  !"' "$!(2 B#0!A1# 70#62&2-(. 6# 30 )506 (#11 #0<+1!A1#3 )+"', 

$'&#0'"(#$2-(. 70' 8.#)2 6# 50 )506 (#11 $2<5%&'"5#<# <+*2, + ,#<# 

*%5%1+ 0#"5'11!"(. 1+6+D $ (0#7#":%02 4%)5! 7#1+6 99,8% &'"1-. 4+ 
7!60+>21&+)' 9#(+1!&!$, 2 5!"+> *#"%0%6/%1# 95'*.&# 80% "$!(#$'> 

*+7+"!$ #0<+1!A1'> 0%A#$'1. 4+<+5.1+ &!5.&!"(. 9!#)+"', @&+ B#0!A1# 

2($#0-D(."@ 2 70#8%"! 9!#"'1(%*2, #8!1-D(."@ )+,/% $ 200 )506 (#11, B# 

9!5.=% 1!/ 2 20 0+*!$ 7%0%$'B2D "2)+01', $'6#92(#& $2<!55@, 1+:(' (+ 
<+*2.  

E%5'A%*1% "+1!(+01#-<!<!D1!A1% (+ &20#0(1% *1+A%11@ 5!"!$ – 8%  3> 

*6+(1!"(. *+>'B+(' 7#)%=&+11@ 5-6%, $!6 *+90261%11@, 7#<5'1+-A' 

=&!65'$! 6#)!=&' * 70'*%)1'> =+0!$ +()#":%0'. F+70'&5+6, 1 <+ 
>$#,1#<# (+ 5'"(@1#<# 5!"2 *+(0')2-(. B#0!A1# 40 ! 100 (#11 7'52 

$!67#$!61#. 
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G%0%$1+ 0#"5'11!"(. #9%0!<+D 0!&' $!6 *+)25-$+11@ (+ #9)!5!11@, 
*+&0!75@D "'72A! 7!"&' ! 7#5#<!   ">'5', $!6$%0(+D 3> %0#*!-, *)%1=2D 
7#$%1!, "%5%$! 7#(#&' (+ "1!<#$! 5+$'1'. E%5'&% *1+A%11@ )+-(. 
0%&0%+8!,1! $5+"('$#"(! 5!"!$, $'&#0'"(+11@ 5!"#$'> )+"'$!$ 65@ 
$!67#A'1&2 1+"%5%11@, (20'*)2.  

 !"' $'&#12-(. $+/5'$2 $#6##>#0#112 (+ $#6#0%<25-$+5.12 0#5., 
*+>'B+-(. H021(' $!6 *"2$!$, $!(0#$#3 (+ $#61#3 %0#*!3. ?#)2, 

#0<+1!*#$2-A' <#"7#6+0"($+ $ 5!"+>, "5!6 90+(' 6# 2$+<' 3>1D 
9+<+(#8!5.#$% 70'*1+A%11@.  

F%*$+/+-A' 1+ *+)!12 6%0%$'1' 1#$')' 1%6%0%$1')' $'0#9+)' 

(75+"()+"+)'), 0#5. 5!"!$ 2 /'((! 5-6".&#<# "2"7!5."($+ ! 7#(0%9+ 2 

5!"#)+(%0!+5+>  9%*27'11# *0#"(+-(..  
 !" @& 6/%0%5# 6%0%$'1' ='0#&# $'&#0'"(#$2-(. $ 2"!> <+52*@> 

1+0#61#<# <#"7#6+0"($+ ! 2 7#92(!. I') !1(%1"'$1!=% 0#*$'$+-(."@ 1+2&+ 
! (%>1!&+, (') ='0=% $'&#0'"(#$2-(. 2 <#"7#6+0"($! 6%0%$'12 (+ 33 
7#>!61!. 4 1%3 $'0#95@-(. 7#1+6 20 ('"@A 0!*1'> )+(%0!+5!$ (+ "7#52&, 

5'=% 6# 500 !* 1'> #(0')2-(. 2 0%*25.(+(! )%>+1!A1#3 #90#9&', + 9!5.=2 

A+"('12 *6#92$+-(. 7!"5@ >!)!A1#3 7%0%0#9&'. 

�� #"(+11! 0#&'  2 *$’@*&2 *! *)%1=%11@) *+7+"!$ 1+:(' (+ <+*2 ! 
*� !"#$%%&' 1+ 1'> 8!1, *1+A1# 7!6$'B'5+". *+8!&+$5%1!"(. 6# 

()+,-)./�%%& 6%0%$'1' @& "'0#$'1' 65@ $'0#91'8($+ 0!*1#)+1!(1#3 
> ' 0%,1 70#62&8!3. 

J-,/$ 1% (!5.&' 6%0%$'1#- (+ 33 $'0#9+)' 8!11! 5!"'. E#1' D 
%�2 6%)' 6/%0%5#) 7#"(+A+11@ 70#62&(!$ >+0A2$+11@ 65@ ($+0'11#<# 

.( /7 ! 5-6%,. 41+A12 75#B2 5!"!$ *+,)+-(. "!1#/+(! (+ 7+"#$'B+. K 

*$!$% 6 "&+091'8! )#/1+ *!90+(' 62/% 8!112 65@ $'<#(#$5%11@ 5!&+0".&'> 

8-$8�-�/ ( "'0#$'12: $+5%0!+12, &02='12, &#1$+5!-, A#01'8-, "21'8-, 

*( -,� 6 (#B#. K&0+31+ 1+5%/'(. 6# 5!"#6%:!8'(1'> 6%0/+$. 4+ 6+1')' 

,./�%%",9, #95!&2, 5!"' $&0'$+-(. 15,6% (%0'(#0!3 1+=#3 6%0/+$'. L!5.=+ 
0�./)%� 5!"!$ "&#18%1(0#$+1+ 2 M+07+(+> (40,2% (%0'(#0!3 8.#<# 0+,#12) 

/� 1+ J#5!""! (25,5%). M+07+(".&', 0%<!#1 #>#75-D 4+&+07+(".&2, 

I$-% ($:"+7, ;$+1#-N0+1&!$".&2 #95+"(! (+ 7!$6%112 A+"('12  .$!$".&#3 
,�!�./ . G# J#5!".&#<# 0%<!#12 $>#6@(. 7#5!".&! A+"('1' E#5'1".&#3, 
C (%$%."+,1, O'(#)'0".&#3, M'3$".&#3 #95+"(%,. J#0!$1@1# * 9+<+(.)+ 
+-�1%�') "$!(2 )' )+D)# 6#"'(. 1'*.&', 0!$%1. *+9%*7%A%1#"(! 
9,.8,2�-./(� (+ 1+"%5%11@ 5!"#) ((+95. 7.1). 
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?��!):& 7.1 

;<=<@AB< &#'(! #)*)+ ,-!.% /+-'&0 1! 234,05 ,-!.% *+)16 

DEGKLM, &0+31+ NOGOPQMO 

RPLSO, )51 <+ 
TPLSO 5!"!$, 

UPM <+ 
VKWXWYKWYQ *, 

Z
TPLSO 5!"!$ 1+  
[ /'(%5@, <+ 

]W^ P$_LRO ``abc[ deece f[ce [ce
TKgMKhMO P$_LRO [[`ce i`ci facj `cj
NOkKlMO P$_LRO `fica idci `fc` bc`
mkKlMO P$_LRO [db`c` j`[ce fec` `cf
DLWK^ [nbdcj j[aci i[cj ici
mop dj[cb `[nce ebcf bcj
qOMOlO ddnc[ `ffca f[cd [bcb
ogErK^ fic` `nce ancb ec[
sKMP^MlK^ eecj `[cd anci fc`
TLPQSO e[ce jcd `jcf bc`
]t_OuMO abcf dcf [ica bc`
vwxyz{|}. J!6 A+" $'*1+A%11@ 5!"'"(#"(!, &0!) 75#B! 5!"!$, $0+>#$2-(. 75#B2  

gWKk !1='> *%)%5., @&! )#/1+ $!61%"(' 6# $&0'('> 5!"#$#- 0#"5'11!"(- 

 

T(/%, <#5#$1#- 70#95%)#- 5!"#$#3 <+52*! $ K&0+31! "5!6 $$+/+(' 

70+&('A12 $!6"2(1!"(. 0#*='0%1#<# $!6($#0%11@ 5!"!$ 1+ 33 (%0'(#0!3. 
��9�!"%7 75#B2 5!"!$ 6%0/+$1'> 5!"#<#"7#6+0".&'> #9’D61+1. (G UT) 

/� #95+"1'> 270+$5!1. 5!"#$#<# <#"7#6+0"($+ (K U) 1+$%6%1# $  

/��!):  7.2. 4+ 8')' 6+1')' 9+A')#, B# 1+,9!5.=! 75#B! 5!"2 6%0/+$1'> 

! .,9,.8,2�-."+)> #9’D61+1. (+ #95+"1'> 270+$5!1. 5!"#$#<# <#"7#6+0-

./(� 70'7+6+-(. 1+ “O'(#)'05!"”,, “C!$1%5!"”, “4+&+07+(".&% #95+"1% 
K U”, “ .$!$5!"”, “;$+1#-N0+1&!$".&% #95+"1% K U” (+ “E#5'1.5!"”, 

1+,)%1=% 5!"!$ 2  “4+7#0!//@5!"”, “V'&#5+3$5!"” (+ “M!0#$#<0+65!"”. 

Q7#/'$+11@ 6%0%$'1' 2 "$!(! *+ #"(+11! 30 0#&!$ *9!5.='5#". 26$!A! 
! "(+1#$'(. 1+ ".#<#61! 4,5 )506 )3

. E%5'&% <#"7#6+0".&% *1+A%11@ 
6%0%$'1' *2)#$5%1% 33 8!11')' :!*'A1')' $5+"('$#"(@)', + "+)%: 
70#"(#(#- #90#95%11@, )!81!"(- (+ )+5#- <2"('1#-.

K $!& *1+A1#3 !162"(0!+5!*+8!3, 209+1!*+8!3 (+ (%>1#<%11#3 &0'*' 5!"' 

1+92$+-(. #"#95'$#<# *1+A%11@ @& "#8!+5.1',, 0%&0%+8!,1',, *+>'"1', ! 
<5#9+5.1#-%&#5#<!A1', A'11'&. 
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?��!):& 7.2  

 

;<=<@AB< &#'(! #)*)+ 23-7!+%05 #)*'"'*&'2!-*$,05 '8’92%!%$   

~< '8#!*%05 6&-!+#)%$ #)*'+'"' "'*&'2!-*1+! 

�V�� (K U) NOGOPQMO 75#B+, ('". <+ 

DEWtLUPKW SC M0') `nfce

�KMMXr^PKW `[acb
�LPXMQPKW fedcb

�MKR_LREY_LgWQtPKW jdcj
�LMErQtPKW [[fcn
�XYLUX_PKW nibcf
NOtO_ROYWQtE #95+"1% K U fdnce

NORL_K��^PKW eicb
�gOML-N0+1&!$".&% #95+"1% K U fifcj
qXugPKW e`eci
qK_LgLG_OlPKW jecj
V�GOMWQtPKW ``ecf

VQgKgPKW fnbcj
�XtLPOugPKW anc`
�lEWOPKW [edcj
TLPYOgOPKW [fdcf

DKgMEPKW anfcn
m�UXPKW `jncf
�E_MLRKPQPKW [iacf
�O_tKgPKW ebjcd
�E_WLMPKW [aecd
�UEPQMXrQtPKW [jdcn
�E_tOWXPKW `[icd
�E_MKgErQtE #95+"1% K U [jeci

�E_MKGKgPKW ejdcb

������: ������
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7.2. Çàãàëüí³ â³äîìîñò³ ïðî ë³ñîïðîìèñëîâèé 
êîìïëåêñ. Ãåîãðàô³ÿ ðîçì³ùåííÿ 

 
J!670'D)"($+ 5!"#70#)'"5#$#<# &#)75%&"2 ( JM) #>#75--(. 2"! 

$'0#91'A! 70#8%"' $!6 $'0#B2$+11@ 5!"2 6# &!18%$#3 7%0%0#9&' 6%0%$'1' 

(+ 33 $!6>#6!$. K "&5+6!  JM:  

 !  5!"#$% <#"7#6+0"($#;   

 !  5!"#$+ 70#)'"5#$!"(.; 
 !6%0%$##90#91+ 70#)'"5#$!"(.;   
 !  8%5-5#*1#-7+7%0#$+ 70#)'"5#$!"(.;  
�  5!"#>!)!A1+ 70#)'"5#$!"(.; 
 !  70#)'"5#$!"(. $'<#(#$5%11@ *+"#9!$ $'0#91'8($+ 65@  JM 

()+='1, #95+61+11@, >!)!A1'> 0%A#$'1, %5%&(0#%1%0<!3 (#B#). 

 !"#$% &#"'#()*"+$#. U#5#$1+ :21&8!@ 5!"#$#<# <#"7#6+0"($+ 
7#5@<+D 2  1+,9!5.= 7#$1#)2 *+6#$#5%11! 7#(0%9 1+0#61#<# <#"7#6+0"($+ 
! 1+"%5%11@ 2 6%0%$'1! (+ !1='> 70#62&(+> 5!"2 *+ 2)#$' #61#A+"1#<# 

$'&#0'"(+11@ 5!"2 @& 70'0#61#<# :+&(#0+.  !"#$% <#"7#6+0"($# 

*+,)+D(."@: 
 ! *+9%*7%A%11@) 9%*7%0%0$1#<# $!6($#0%11@ 5!"2 $ 2"!> 70'0#61'> 

*#1+> K&0+31';  

 ! *9%0%/%11@) 9!#5#<!A1#<# 0!*1#)+1!((@ 5!"#$'> %&#"'"(%);  

 !7!6$'B2$+11@) "(!,&#"(! 5!"#$'> %&#"'"(%) 6# 1%<+('$1'> :+&(#-

0!$ 1+$&#5'=1.#<# "%0%6#$'B+;  
 !7!6$'B2$+11@) 0%1(+9%5.1#"(! 5!"2 (#B#. 

 !"#$) '*#,-".#$!"+/. T"1#$1') 70#62&(#) 5!"#$#3 (+ 
5!"#*+<#(!$%5.1#3 70#)'"5#$#"(! D 6%0%$'1+ (6%0%$'1#- 1+*'$+-(. 
*$!5.1%12 $!6 &0#1' (+ &#0!11@ A+"('12 "(#$920+), @&+ #(0')2D(."@ $ 
70#8%"! 5!"#7#$+52, (0%5-$+11@, $'$%*%11@ * 5!"#"!&, "&5+62$+11@ 1+ 
1'/1!> "&5+6+> ! $'$%*%11@ 6# 721&(!$ 7#6+5.=#3 7%0%0#9&'. T"1#$12 

)+"2 6%0%$'1' )+,/% 95% "(+1#$5@(. $'"#&#)#5%&25@01! #0<+1!A1! 
"7#52&': 8%5-5#*+; <%)!8%5-5#*+; 5!<1!1, + *1+A1# )%1=2 – %&"(0+&('$1! 
0%A#$'1', @&! D 0!*1#)+1!(1')' 1'*.&#)#5%&25@01')' #0<+1!A1')' 

"7#52&+)'. 

($)*+',*%$-./ 70%6"(+$5%1+ 6$#)+ 0+,#1+)' " M+07+(".&') (+ 
J#5!".&'). 4+<+5#) 5!"#$! 0%"20"' K&0+31' 6#"'(. #9)%/%1!, (#)2 

*6!,"1-D(."@ *1+A1% 7#"(+A+11@ 6%0%$'1' (+ 7'5#)+(%0!+5!$ *  C#"!3 ! 
L!5#02"!. 

($)*0".12' 0!*#").*-$)%1. J!670'D)"($+ 70#)'"5#$#"(! )%>+1!A1# 

#90#95@-(. 6%0%$'12, (#9(# *)!1--(. 5'=% 33 :#0)2. 

0%*%$##1*#12)  '*#,-".#$!"+/. J!670'D)"($+ 70#)'"5#$#"(! 6+-(. 
9!5.=2 A+"('12 (#$+01#3 70#62&8!3 &#)75%&"2 ! 7%0%$+/1# "&#18%1(0#$+1! $ 
0+,#1+> *+<#(!$5! 5!"2 (+ "7#/'$+11@ <#(#$#3 70#62&8!3. E#1+ #>#75-D 
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)%95%$2, 6'&(#$2, "!01'&#$2, (+012 70#)'"5#$!"(., + (+&#/ $'0#91'8($# 

6%0%$’@1'> 926!$%5.1'> &#1"(02&8!,.  

345.4-' 0!*#").*-$)%1 *1+A1# 6#)!12D 1+6 !1=')' *+ #9"@<+)' 

$'0#95%1#3 70#62&8!3. E#1+ 0#*$'1%1+ )+,/% "&0!*. A%0%* *1+A1', 

7#7'( 1+ 70#62&8!-. 4#&0%)+ $%5'&! )%95%$! &#)9!1+(' *1+>#6@(."@  2 

6"7-$, 8'!&*-$, 9*24:1&;, 92$0!*04%!*-)1&;, (1-*-$, <4!2$-:/=.  

������� 0!*#").*-$)%1 0#*(+=#$+1+ 2 6"7-$, <4!2$-:/=, (1-*-$, 

�����  (+ !1='> )!"(+>. E'0#91'8($# 6'&(2 7#(0%92D 7%$1'> 7#0!6 

2$-$(: 9%0%*', 629+, 92&2.  

¡ �¢����� ,'.;+1 6%0%$##90#91#3 70#)'"5#$#"(! 0#*$'$+D(."@ 2 

' ./$0+7 L%0%*'1% C!$1%1".&#3 #95+"(!. 
E'0#91'8($# A4!4-’/2"= 5;A$-4.12"= &*2)%!;&:$B (6$%01! (+ 

$!&#11! 95#&', 7+0&%(, 75!1(2" (#B#) "&#18%1(0#$+1# 2 6"7-$, <4!&')'=, 

C*)%:$, D",*A$, 6'#’/2:$-E;+1&$B (+ !1='> )!"(+>. Q(+16+0(1! 6%0%$’@1! 
926'1&' $'<#(#$5@-(. 2 6*)%*0*.$ 1+ C!$1%1B'1!. 

£¤¥¦¥§¨©§-')'%*#$) '*#,-".#$!"+/. C#*)!B%11@ 7!670'D)"($ 

,- ª%/7ª/".& 1+ %5%&(0#%1%0<!-, $#62 (+ $'&#0'"(#$2D 7%0%$+/1# 

 '8,-/%7 "'0#$'12. J!6 A+" $'0#91'8($+ 8%5-5#*' $'&#0'"(#$2-(. 
. -0�%7 &'"5#(2, + 65@ $!69!5-$+11@ 7+7%02 – 9!52 <5'12 (&+#5!1).  

«,-',¬ #0<+1!*+8!3 $'0#91'8($+ 8!D3 70#)'"5#$#"(! D 8%5-5#*1#-

8�8$-,(  &#)9!1+(' (XJM), @&! 1+ #61#)2 7!670'D)"($! 7#D612-(. 
+ !"+� "(+6!, 7%0%0#9&' "'0#$'1': $'0#91'8($# 8%5-5#*', 0!*1'> 

.,-/ ( 7+7%02, &+0(#12, =7+5%0, 7+7%0#$#3 (+0' (#B#.  

$!¬!,*%,-7+7%0#$+ 70#)'"5#$!"(. #6%0/+5+ 0#*$'(#& 2 (+&'> 

' ./�> ((+95. 7.3).  

?��!):& 7.3 

®¯@°@±²B±-&!&3-'+! &-'>0*#'+)*1$ 

 

*X%5-5#*1#-7+7%0#$', &#)9!1+( $ X-027'1".&2 (W%0"#1".&+ #95.)1% 70+8-D 
A%0%* 90+& "'0#$'1' – 7!6 A+" ,#<# 926!$1'8($+ 75+12$+5#". $'&#0'"(#$2$+(' 
$%5'&! *+7+"' #A%0%(2 2 G1!70#$".&'> 75+$1@>, +5% (%>1#5#<!@ *+<#(!$5! #A%0%(2 
$'@$'5+". 1%0%1(+9%5.1#-.  

 

 !"#6!,!72) '*#,-".#$!"+/. J!670'D)"($+ 70#)'"5#$#"(!  
*6!,"1--(. $'0#91'8($# "&'7'6+02, :+091'&!$, #5!:', &+1!:#5!, 
#8(#$#3 &'"5#(' (#B#, #0!D1(2-(."@ 1+ $!6>#6' 7#7%0%61!> <+52*%, 

5!"#$#3 70#)'"5#$#"(!. X%1(0+)' 8!D3 <+52*! D @-'./-',  4!4F"2, 

@.'-;%', D4."&"B E"F&$-, 6*!*)%421. E'0#91'8($# &#0)#$'> 60!/6/!$ 

1+5+<#6/%1# 2 E$.,*!*A$-92$)%!*-)1&*#; (+ G'0*!$??$. 

T_Ll�trK̂  ³EMY_X-$'0#91'&' 

³EP´PLµO, 7+7!0, &+0(#1, =7+5%0' (#B#  �XlOhKg, ;*)+35 

TORK_ (*#='(') �OPXM, J#1!1&+ 
qO_YLM ¶YEkMKhMX· 7+7!_,=7+5%_X¸ qL_´tKgtOcT9�kKgc .$!$c C+>!$ 
³EP´PLµO ³´_�RXMWQt*
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¹ .) K&0+31' #&0!) "'0#$'11#3 9+*' $'&#12-(. 70'0#6##>#0#11! 
  *+>'"1! :21&8!3, (#)2 $ 0+,#1+> 5!"#*+<#(!$5! 1%#9>!61# $!61#$'(' $ 

8,(%,'7 #9"@*! 0#9#(' * 5!"#1+"+6/%11@ 65@ $!6($#0%11@ 5!"#$#<# 

º,%27 " 1% )#/1+ 7#02=2$+(' 70'18'7: “Q&!5.&' $'029+$, "(!5.&' 

'7.)# 7#"+6'('”. J0#95%)+)' <+52*! D (+&#/ &#)75%&"1% 
()+,-)./�%%& "'0#$'1', "&#0#A%11@ $'(0+( 6%0%$'1' 1+ "(+6!@> 

! .,*�9,/ (!  ! 7%0%0#9&', 9!5.= %:%&('$1% $'&#0'"(+11@ $(#0'11#3 
.)-,()%). 

»� *#$1!=1.#)2 0'1&2 K&0+31+ D *1+A1') !)7#0(%0#) 6%0%$'1' ! 
,+-$')> $'6!$ <#(#$#3 70#62&8!3 (7+7!0, =7+5%0', )%95! (#B#). 

7.3. Äåðåâîîáðîáíà ïðîìèñëîâ³ñòü  
 

T"1#$#- 6%0%$##90#91#3 70#)'"5#$#"(! D .$)*0".12*-)%!;,'.124 

-"!*52":%-*. J0#62&8!@ 5!"#7'5.1#-"(02<+5.1#<#  $'0#91'8($+ – 8% 
7'5#)+(%0!+5', #6%0/+1! =5@>#) 7#*6#$/1.#<# 0#*7'5-$+11@ &#5#6 

(0'". 7.1). M#5#6+ :#0)2D(."@ !* "(#$920+ 6%0%$ (>5'"(+) =5@>#) 

#90!*+11@ <!5#& ! $%0>!$&'.  

 

 

 

 

 

 

 

 

 

 

 

 

C'". 7.1. J'5#)+(%0!+5': 
1 – &*!'; 2 – *5'0$.; 3 – H0'.'; 4 – A-*&'2%2"B 5!;);  

5 – F*%"!"&'2%2"B 5!;); 6 – A*H&" 

 

J'5#)+(%0!+5' *+ &5+"':!&+8!,1')' #*1+&+)' 7#6!5@-(. 1+:  
 ! 75+"('1+ – 8% 7#5#$'1+ 0#*7'5@1#3 2*6#$/ #"! &#5#6', + 
A%($%0('1+ " 7#5#$'1+ 0#*7'5@1#3 $*6#$/  #"! 75+"('1'; 

 ! 6$#&+1(1', 902" – 7'5#)+(%0!+5 !* 6$#)+ 7+0+5%5.1')' 

75#B'1+)' #61+&#$#3 ='0'1', $!6"(+1. )!/ @&')' 100 )) ! 9!5.=%. 
J5#B'1' 902"+ 1+*'$+-(."@ 7#"(%5@)'. G$#&+1(1', 902" !* 0!*1#- 

='0'1#- 7+"(%5%, 1+*'$+-(. =7+5#-;  

 ! (0'&+1(1', 902" – 8% 7'5#)+(%0!+5 !* (0.#)+ 75#B'1+)', B# 

!62(. 2*6#$/ #"! &#5#6', 6$! * @&'> 7+0+5%5.1! )!/ "#9#- ($!6"(+1. 

e
 

4  

 

  

5  

 

6 

[
2 



 262

)!/ 1')' 100 )) ! 9!5.=%), (0%(@ 75#B'1+ 7%07%16'&25@01+ 
7%0=') 6$#), $!6"(+1. $!6 1%3 6# #"! &#5#6' 9!5.=+ *+ 100 )); 

 ! A#('0'&+1(1', 902" – 7'5#)+(%0!+5 !* A#('0)+ 75#B'1+)', B# 

,62(. 2*6#$/ #"! &#5#6'. J0#('5%/1! 9#&' ,#<# 7+0+5%5.1!, "2)!/1! 
– 7%07%16'&25@01!. E!6"(+1. )!/ 7+0+5%5.1')' 9#&+)' 100 )) ! 
9!5.=%; 
 ! 6#=&+ – 7'5#)+(%0!+5, (#$B'1+ @&#<# )%1=+ 100 )), + 
$!61#=%11@ ='0'1' 6# (#$B'1' 9!5.=% 6$#>. R'0#&', 9!& 6#=&' 

1+*'$+-(. 75+"(-, $2*.&', – &0#)&#-. J5#B'1+, B# 2($#0-D(."@ 
7!6 A+" #90!*+11@ 6#=&' $7#7%0%& $#5#&#1, *$%(."@ (#08%) 6#=&'. 

C#*0!*1@-(. 6#=&' #90!*+1! ! 1%#90!*+1!. E #90!*+1'> 6#=&+> $"! 
&0#)&' +9# #&0%)! 6!5@1&' &0#)#& 2($#0--(."@ 75#B'1+)'. E 

1%#90!*+1'> 6#=&+> #9'6$! &0#)&' D A+"('1#- 7#$%0>1! &#5#6'. 

?+&+ 7#$%0>1@ 1+*'$+D(."@ #9*%5%); 

 ! 902"#& – 7'5#)+(%0!+5, B# )+D $ 7%0%0!*! :#0)2 70@)#&2(1'&+, 
$!6"(+1. )!/ 7+0+5%5.1')' 9#&+)' @&#<# )%1=% 100 )), + 
$!61#=%11@ ='0'1' 902"&+ 6# (#$B'1' "(+1#$'(. $!6 2 6# 1. ?#1&! 
&#0#(&! 902"&', (#$B'1#- )%1=% 30 ! 6#$/'1#- )%1=% 3000 )), 

1+*'$+-(. 75+1&+)'; 

 ! #9+7!5 – 7'5#)+(%0!+5, #6%0/+1', * 9!A1#3 &#5#6'. T9+7!5 – 

@&B# $'72&5', 9!& #9+7#5+ 1% 70#7'5%1', +9# 70#7'5%1+ )%1=, 1!/ 

1+ 1/2 ,#<# 6#$/'1'. T9+7!5 6#B+(', – &#5' $'72&5', 9!& #9+7#52 

#90!*+1', (70#7'5%1',) 9!5.=, 1!/ 1+ 1/2 ,#<# 6#$/'1'; 

 ! 0%,&+ – #9*%5.1+ A+"('1+ &0#)&', *0!*+1+ 2 6#=&'. M#0#(&! 
6#=&' ! 902"&', 0#*)!0' @&'> *+ 7%0%0!*#) (+ 6#$/'1#- 

$!67#$!6+-(. +9# &0+(1! 0#*)!0+) )+,92(1!> 6%(+5%,, B# 

$'0#95@(')2(. !* 1'>  – 1+*'$+-(. A#01#$')' *+<#(#$&+)'. 

4+ 7#0#6+)' 6%0%$ 7'5#)+(%0!+5' 7#6!5@(. 1+ >$#,1! ("#"1+, @5'1+, 
&%60, @5'8@, )#60'1+ (+ !1.), )’@&! 5'"(@1! (9%0%*+, 5'7+, (#7#5@ (+ !1.), 

($%06! 5'"(@1! (629, 92&, <0+9, $’@* (#B#). 

4+ >+0+&(%0#) #90#9&' 0#*0!*1@-(. 7'5#)+(%0!+5' 1%"(02<+1! 
(@&B# 3> 7#$%0>1! 2($#0%1! 6!5%11@) 7'5+)') (+ "(02<+1! (@&B# >#A+ 9 

#6'1 3> 9!& *"(02<+$"@). Q(02<+1! 7'5#)+(%0!+5' )#/2(. 92(' 70@)#<# ! 
:+"#11#<# 70#:!5-. 

4+ 0#*)!0+)' >$#,1! 7'5#)+(%0!+5' 7#$'11! $!67#$!6+('  

TQ? 8486-66, + 5'"(@1! 7'5#)+(%0!+5' TQ? 2695-71. C#*)!0' #9A'"5--(. 
*+ $#5#<#"(! 7'5#)+(%0!+5!$ 15%; + *+ 9!5.=#3 $#5#<#"(! 7%0%69+A+-(."@ 
$!67#$!61! 70'72"&' 1+ 2"2=&2 $#5#<' 6# 15 $!6"#(&!$. 

4+ @&!"(- 6%0%$'1' 7'5#)+(%0!+5' 7#6!5@-(. 1+ "#0('. Q#0(1!"(. 
$'*1+A+-(. "2&271!"(- $+6 6%0%$'1' ! 6%:%&(!$ #90#9&'. 

345.4-' 0!*#").*-$)%1. F+,9!5.= "&5+61')' $'0#9+)' * 6%0%$'1' 

D )%95%$!. Y&B# 6#&5+61# 0#*<5@12(' (%>1#5#<!A1! 70#8%"' $'0#91'8($+ 
)%95!$, (# (%>1#5#<!@ !1='> $'0#9!$ * 6%0%$'1' +1+5#<!A1+ 6# )%95%$#3. 
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C#*9'$&+ (%>1#5#<!3 $'0#9!$ !* 6%0%$'1' $!692$+D(."@ 2 (+&', 

"7#"!9: 0#*&0!,; $'0#91'8($# 902"&#$'> *+<#(#$#&, $'0#91'8($# 

902"&#$'> 6%(+5%,, 7%0$'11+ #90#9&+ B'(!$ ! $2*5!$, $(#0'11+ #90#9&+ 
B'(!$ ! $2*5!$, 7!6<#(#$&+ 6# #*6#95%11@; #*6#95%11@; *+<+5.1% "&5+6+11@ 
(+9# &#)75%&(2$+11@) $'0#9!$. M#/1+ * 1+*$+1'> "(+6!, >+0+&(%0'*2D(."@ 
7%$1') "&5+6#) (%>1#5#<!A1'> #7%0+8!,.  

4+ 70+&('A1# $"!> (%>1#5#<!A1'> 70#8%"!$ 7%0%0#9&' "'0#$'1' A' 

7'5#)+(%0!+5!$ 2($#0-D(."@ 6# 40% $!6>#6!$ $'0#91'8($+ – 8% 7%0%$+/1# 

('0"+ (+ "(02/&+, @&! )#/2(. $'&#0'"(#$2$+('"@ 2 5!"#>!)!A1!, 

70#)'"5#$#"(! $ @&#"(! "'0#$'1'.  

 

7.4. Öåëþëîçíî-ïàïåðîâà ïðîìèñëîâ³ñòü 
 

7.4.1. Âèðîáíèöòâî öåëþëîçè 

T"1#$1! >!)!A1! &#)7#1%1(' 6%0%$'1' (8%5-5#*+, <%)!8%5-5#*+, 
5!<1!1) D $'"#&#)#5%&25@01')' "7#52&+)', @&! *’D61+1! )!/ "#9#- 1% 
5'=% )!/)#5%&25@01')', +5% ! 6%@&')' >!)!A1')' *$’@*&+)'. ?#)2 

*$'A+,1')' "7#"#9+)' 0#*6!5%11@ #0<+1!A1'> 0%A#$'1 ! $!6#&0%)5%11@ 3> 

1% )#/5'$%. X.#<# )#/1+ 6#"@<(' 5'=% $1+"5!6#& 7%$1'> >!)!A1'> 

0%+&8!,, @&! 6#*$#5@-(. 7%0%$%"(' #6'1 A' 6%&!5.&+ &#)7#1%1(!$ 2 

$#6#0#*A'11', "(+1.  

F+,9!5.= 8!11') >!)!A1') &#)7#1%1(#) 6%0%$'1' D :4.I.*+'. G5@ 
$'6!5%11@ 33 * 6%0%$'1' 1%#9>!61# 7%0%$%"(' 2 $#6#0#*A'11', "(+1 

,4#$:4.I.*+; (+ .$,2$2. U%)!8%5-5#*+, @& ! 8%5-5#*+, D 7#5!"+>+0'6#), 

#61+& )+D *1+A1# )%1=', "(27!1. 7#5!)%0'*+8!3 (+ )%1= 0%<25@012 

926#$2 ! +)#0:12 "(02&(202. ?#)2 $#1+, 1+ $!6)!12 $!6 8%5-5#*', 

$!61#"1# 5%<&# 7!66+D(."@ <!60#5!*2 * 2($#0%11@) $#6#0#*A'11'> 

)#1#"+>+0'6!$. 
J%0%$%"(' 2 $#6#0#*A'11', "(+1 5!<1!1 *1+A1# $+/A%, #"&!5.&' $!1 D 

7#5!)%0#) "!(A+"(#3 926#$', @&', )+D +0#)+('A1! @60+ ! 1%$%5'&2 

&!5.&!"(. <!60#:!5.1'> <027 (-TF, -QTTF). G5@ 8.#<# 1%#9>!61# 70#$%"(' 

A+"(&#$2 >!)!A12 6%"(02&8!- )+&0#)#5%&25 5!<1!12 * #61#A+"1') 

$$%6%11@) 2 ,#<# "(02&(201! #6'1'8! 6#"(+(1.#3 &!5.&#"(! <!60#:!5.1'> 

<027.  

J0#8%"' 7%0%$%6%11@ 5!<1!12 2 $#6#0#*A'11', +9# 0#*A'11', "(+1 

(+ $'6!5%11@ ,#<# * 6%0%$'1' 1+*'$+-(. A4.$,2$J$&':$7I 6%0%$'1'. 

J0#8%"' 6%5!<1!:!&+8!3 6%0%$'1', @&! "270#$#6/2-(."@ 7%0%$%6%11@) 2 

0#*A'11', "(+1 9!5.=#3 A+"('1' <%)!8%5-5#*, 7#0@6 * 5!<1!1#), 

$'&#0'"(#$2-(. 65@ #6%0/+11@ 8%5-5#*' – 1+*'$+-(. -'!$22/# :4.I.*+". 

K 0%*25.(+(! 70#8%"!$ $+0!11@ #6%0/2-(. (%>1!A1! 8%5-5#*', @&! 
*+5%/1# $!6 2)#$ $+0!11@ (+ 70'*1+A%11@, )!"(@(. B% 7%$12 &!5.&!"(. 
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5!<1!12, <%)!8%5-5#* (+ %&"(0+&('$1'> 0%A#$'1. 4+ $)!"(#) 2 1'> 1%-  
8%5-5#*1'> )+(%0!+5!$ (%>1!A1! 8%5-5#*' 7#6!5@-(. 1+: 

 ! 1+7!$8%5-5#*2; 

 ! 8%5-5#*2 $'"#&#<# $'>#62; 

 ! 1%9!5%12 8%5-5#*2. 

?%>1!A1! 8%5-5#*' $'&#0'"(#$2-(. 65@ $'0#91'8($+ &+0(#12, 

7+7%0#$'> )!=&!$, #9<#0(&#$#<# 7+7%02 (#B#. F%9!5%12 8%5-5#*2 

7%0%$+/1# 7!66+-(. 6#6+(&#$#)2 #A'B%11- $!6 1%8%5-5#*1'> 

&#)7#1%1(!$, 2 7%0=2 A%0<2 $!6 5!<1!12, 70#8%" "&5+6+D(."@ * 6$#> 

#7%0+8!, – $!69!5-$+11@ (+ #95+<#0#6/%11@ 8%5-5#*'. 

D$A5$.I-'22/ +A$B)2I7%1)/ 2 6%&!5.&+ %(+7!$ 7#"5!6#$1#- 6!D- 1+ 
6'"7%0<#$+12 2 $#6! 8%5-5#*12 )+"2 0!*1'> #&'"1'&!$: <+*#7#6!91#<# 

>5#02, >5#01#3 $#6', <!7#>5#0'(!$, #&"'6!$ >5#02, 7%0#&"'62 $#61-, 

&'"1- 2 52/1#)2 "%0%6#$'B!. 
E!69!5%12 8%5-5#*2 $'&#0'"(#$2-(. 65@ $'0#91'8($+ 602&+0".&#<# 

7+7%02, 7+7%02 65@ *#='(!$ (#B#. 

 T95+<#0#6/%11@ $!69!5%1#3 8%5-5#*' *6!,"1--(. #90#9&#- 33 
0#*A'1#) <!60#&"'62 1+(0!- – 0,5-2% 0#*A'1#) *+ (%)7%0+(20' 95-135 

#Q 

+9# 4-10% 0#*A'1#) *+ (%)7%0+(20' 15-25 
#Q. T95+<#0#6/%1+ 8%5-5#*+ 

$'&#0'"(#$2D(."@ 65@ #6%0/+11@ >!)!A1'> $#5#&#1, 75!$#&, 5+&!$, 
75+"('A1'> )+", 9%*6')1#<# 7#0#>2 (#B#. 

J!"5@ #A'B%11@ 8%5-5#*' )+,/% 50% )+"' >!)!A1'> &#)7#1%1(!$ 
6%0%$'1' "(+-(. $#6#0#*A'11')' ! 7%0%>#6@(. 2 $+0'5.1! 0#*A'1'. G5@ 
6#"(+(1.# 7#$1#<# 3> $'6+5%11@ 1+ $!6)'$+11@ 8%5-5#*' $'(0+A+D(."@ 
*1+A1+ &!5.&!"(. $#6'. F+70'&5+6, 1+ $'0#91'8($# #61!D3 (#11' $!69!5%1#3 
8%5-5#*' – 200-300 )3

, + 1+ #612 (#112 #95+<#0#6/%1#3 8%5-5#*' –  

285-500 )3
. 

Q(!A1! $#6' )!"(@(. *1+A12 &!5.&!"(. 0!*1'> #0<+1!A1'> 0%A#$'1 – $!6 

100 6# 500 &< 2 0+*! $'0#91'8($+ #61!D3 (#11' 8%5-5#*' (*+5%/1# $!6 

"7#"#92 $+0!11@ (+ #A'B%11@ 8%5-5#*'), (#)2 3> #A'B%11@ $')+<+D 
*1+A1'> &+7!(+5#$&5+6%1., @&! "(+1#$5@(. 15-40% $!6 $+0(#"(! 
$'0#91'8($+. 

Q.#<#61! $'&#0'"(#$2-(., 7%0%$+/1#, (0' "7#"#9' $+0!11@ 
8%5-5#*' – .;?24, );.1J'%24 (+  );.1J$%24. 

 892% $)*!22: ;%.4.#5-. J%0=', (%>1!A1', "7#"!9 $'6!5%11@ 
8%5-5#*' * 6%0%$'1' 92$ 0#*0#95%1', 2 1854 0#8! M. E+((#) !  
U. L20<%""#). E!1 7#5@<+$ 2 1+<0!$+11! 6%0%$'1' 7!6 ('"&#) !* 0#*A'1#) 

<!60#&"'62 1+(0!- (&+2"('A1+ "#6+), *+ B# #6%0/+$ 1+*$2 52/1#<#. 

E+0!11@ 70#$#6@(. $ +$(#&5+$+>. K 1'> 0#*)!B2-(. 6%0%$1! (0!"&' 

5'"(@1'> 7#0!6, *+5'$+-(. 4-6% 0#*A'1 NaOH (+ 1+<0!$+-(. 6# 

(%)7%0+(20' 165-175
#Q 70#(@<#) 2-6 <#6'1. 4+ 8'> 2)#$ $ +$(#&5+$! 

"($#0-D(."@ ('"& 95'*.&# 1 V7+. J!"5@ $+0!11@ 8%5-5#*12 )+"2 

$!66!5@-(. $!6 $!670+8.#$+1#<# $+0'5.1#<# 0#*A'12, @&', 1+*'$+-(. 
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1+(0#11') 52/&#) (+ #A'B+-(. $!6 )%>+1!A1'> 6#)!=#& ! $!6)'$+-(. 
$#6#-. T6%0/2-(. (%>1!A12 8%5-5#*2, @&+ )!"('(. 6# 2% 5!<1!12, 20% 

7%1(#*+1!$ ! 70'95'*1# 78% – 8%5-5#*'. Z3, <#5#$1') A'1#), 

$'&#0'"(#$2-(. 65@ $'0#91'8($+ (#7#<0+:!A1#<# 7+7%02, 9+$#$1@1#3 
8%5-5#*'. 

E!670+8.#$+1', $+0'5.1', 0#*A'1, @&', )!"('(. :#0)+5.6%<!6', 

&+2"('A12 "#62 (#B#, @& 70+$'5#, $'7+0#$2-(., + 0%A#$'1', B# )!"(@(."@ 
$ 1.#)2, "7+5--(. 65@ 0%<%1%0+8!3 <!60#&"'62 1+(0!-. 

<8./=)+2% $)*!22: ;%.4.#5-. Q25.:+(1', "7#"!9 $'6+5%11@ 
8%5-5#*' * 6%0%$'1' D, (+&#/ )#6':!&+8!D- 52/1#<# "7#"#92 $+0!11@. 
T"1#$1')' 0%+<%1(+)' $+0'5.1#<# 0#*A'12 8.#<# "7#"#92 D <!60#&"'6 ! 
"25.:+( 1+(0!-. 

E'1+>!61'&#) "25.:+(1#<# $+0!11@ $$+/+-(. G+5@ (1884 0.). G+5. 
*+70#7#12$+$ 65@ &#)7%1"+8!3 52<2, 7!6 A+" 1+(0#11#<# $+0!11@, 
$'&#0'"(#$2$+(' "25.:+( 1+(0!-, B# 92$ 1+ (#, A+" 70#)'"5#$') 

$!6>#6#). X% ! *2)#$'5# 1+*$2 )%(#62. Q2(. )%(#62 7#5@<+D $ (#)2, B# 6# 

$!670+8.#$+1#<# 1+(0#11#<# 52/&2 7!6 A+" ,#<# "7+5-$+11@ 6#6+-(. 
"25.:+( 1+(0!-.  

Q25.:+(1% $+0!11@ 70#$#6@(. $ +7+0+(+> 1%7%0%0$1#3 6!3, 2 @&! 
7#6+-(. (%>1#5#<!A12 (0!"&2 926.-@&'> 7#0!6 6%0%$'1' +9# (0#"('1' (+ 
$+0'5.1! 0#*A'1', B# )!"(@(. 4-8% NaOH !  NaSH. J0#(@<#) 2-4 <#6'1 

7!6$'B2-(. (%)7%0+(202 6# 165-180
#Q.  

X%5-5#*12 )+"2 $!66!5@-(. $!6 $!670+8.#$+1#<# $+0'5.1#<# 

0#*A'12, (@&', 1+*'$+-(. A#01') 52/&#)) (+ 70#)'$+-(.. ;1&#5', 7%0%6 

"25.:+(1') $+0!11@), 70#$#6@(. 7#7%0%61!, <!60#5!* 6%0%$'1' 

0#*$%6%1')' &'"5#(+)' (0,3-0,5% F2SO4 +9# 0,5-1,0% HCI *+ (%)7%0+(20' 

100-125
#Q 70#(@<#) 2-5 <#6'1) +9# $#6#- (*+ (%)7%0+(20' 140-180

#Q 

70#(@<#) 0,5-3 <#6'1) * )%(#- $'6!5%11@ * 1%3 <%)!8%5-5#*'. 

4 A#01#<# 52/&2 $'6!5@-(. "25.:+(1% )'5#. Q25.:+(1% )'5# D 
"2)!==- 1+(0!D$'> ! ")#5@1'> (+ $'B'> /'01'> &+09#1#$'> &'"5#(, 
"&5+61'> %:!0!$, $'B'> "7'0(!$ (#B#. 

K 70#8%"! "25.:+(1#<# $+0!11@ =7'5.&#$'> 7#0!6 6%0%$'1' !* 
$+0'5.1#<# 0#*A'12 $'7+0#$2-(."@ (%07%1#$! $2<5%$#61!, &#16%1"+8!D- 

@&'> #6%0/2-(. "25.:+(1', "&'7'6+0. 

Q25.:+(1', "7#"!9 $+0!11@ 8%5-5#*' 1+,9!5.= 7#='0%1', 2 "$!(! 
(#)2, B# 6#*$#5@D 7%0%0#95@(' 1+ 8%5-5#*2 $"! $'6' 6%0%$'1', + (+&#/ 

!1=! 8%5-5#*#$)!"1! 70'0#61! )+(%0!+5' ((0#"('12, "#5#)2 (#B#), * 
%&#5#<!A1#3 (#A&' *#02 65@ 70'<#(2$+11@ $+0'5.1#<# 0#*A'12 

$'&#0'"(#$2-(."@ $!61#"1# (#&"'A1! 0%A#$'1' – "25.:+( 1+(0!- ! $+71#. 

4+ 6#7#)#<#-  3> #6%0/2-(. 9!5.=% 7#5#$'1' $"!D3 8%5-5#*'. 

<8./=!+2% $)*!22: ;%.4.#5-. Q25.:!(1', "7#"!9 $+0!11@ 8%5-5#*' 

925# $70#$+6/%1# 2 $'0#91'8($# $7%0=% $ R$%8!3 2 1874 0#8!. F+ $!6)!12 
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$!6 52/1'> "7#"#9!$, "25.:!(1% $+0!11@ 8%5-5#*' 70#$#6@(. 2 &'"5#)2 

+9# 1%,(0+5.1#)2 "%0%6#$'B!. 
E'1+>!61'&#) )%(#62 $$+/+-(. N. ?!5.<)%1+, @&', 2 1866 0. *+70#-

7#12$+$ $'&#0'"(#$2$+(' 0#*A'1 6'#&"'62 "!0&' 2 $#6! $ 70'"2(1#"(! 
"#5%, "!0A+1#3 &'"5#('. J!6 A+" 0#*A'1%11@ SO2 2 $#6! 2($#0-D(."@ 
"!0A'"(+ &'"5#(+. Y& "5+9&+ &'"5#(+, 2 $#61#)2 0#*A'1!, $#1+  
0#*&5+6+D(."@  7%0%$+/1# * 2($#0%11@) <!60'6-+1!#1+ (9!"25.:!(-+1!#1+): 

"#

#$

%¼

½32

3222

HSOHSOH

SOHOHSO

 
Q25.:!(1% $+0!11@ 70#$#6@(. 2 $+0'5.1'> &#(5+>, $'<#(#$5%1'> !* 

&'"5#(#"(!,&#<# )+(%0!+52 ! #95+61+1'> 70')2"#$#- 8'0&25@8!D- 

$+0'5.1#<# 0#*A'12, $ @&! 7#6+-(. (%>1#5#<!A12 (0!"&2 (7%0%$+/1# 

=7'5.&#$'> 7#0!6 6%0%$'1') (+ $+0'5.1', 0#*A'1. J0#(@<#) 1,5-4 <#6'1 

7#"(27#$# 7!6$'B2-(. (%)7%0+(202 6# 100-110
#Q. E'(0')2-(. *+ 8!D3 

(%)7%0+(20' 6%0%$'12 1-2 <#6'1', + 7#(!) (%)7%0+(202 7!6$'B2-(. 6# 

135-150
#Q ! $'(0')2-(. B% 1-4 <#6'1'. 

T6%0/+12 1%9!5%12 8%5-5#*2 $!66!5@-(. $!6 $!670+8.#$+1#<# 

$+0'5.1#<# 0#*A'12, @&', 1+*'$+-(. );.1J$%2"# .;?&*#, ! $!6)'$+-(.. 
J!6 A+" $'0#91'8($+ #61!D3  (#11' 8%5-5#*' #6%0/2-(. 8-9 )3 

"25.:!(1#<# 52/&2, @&', )!"('(. 0!*1! 0%A#$'1', + "+)%: $2<5%$#61!  
(3-4,5%), +5.6#1#$! &'"5#(' (0,6-0,8%), + "!0A'"(2 &'"5#(2 (+ 33 "#5!, 
)20+='12 ! #8(#$2 &'"5#(' (#B#. 

T"&!5.&' "25.:!(1', 52/#& )!"('(. *1+A12 &!5.&!"(. 
)#1#"+>+0'6!$, ,#<# 7!66+-(. 9!#>!)!A1!, +9# >!)!A1!, 7%0%0#98!. 

L!#>!)!A1#- 7%0%0#9&#- "25.:!(1#<# 52/&2 7%0%$+/1# #6%0/2-(. 
&#0)#$! 9!5&', %('5#$', "7'0(, +1('9!#('&' (+ 9+<+(#+(#)1! "7'0('. 

F+ #612  (#12 #(0')+1#3 7%0%0#9&#- 52/&2 8%5-5#*', #6%0/2-(. 
100-110 &< &#0)#$'> 9!5&!$, +9# 80-100 5!(0!$ %('5#$#<# "7'0(2, + (+&#/ 

1,0-1,2 (#1 &#18%1(0+(2 "25.:!(#"7'0(#$#3 9+06'. 

W!)!A1#- 7%0%0#9&#- "25.:!(1#<# 52/&2 #6%0/2-(. $+1!5!1, 

:%1#5', +0#)+('A1! &'"5#('. 

K "$!(! 8') "7#"#9#) #6%0/2-(. 95'*.&# 30% 6%0%$1#3 8%5-5#*', 

@&2 $'&#0'"(#$2-(.  65@ $'0#91'8($+ 0!*1'> "#0(!$ 7+7%02 (+ &+0(#12.  
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7.4.2. Âèðîáíèöòâî ïàïåðó 
 
J+7!0 #6%0/2-(. 7%0%$+/1# * 8%5-5#*', B# )!"('(."@ $ 6%0%$'1!. 

J0#(%, 65@ $'0#91'8($+ 7+7%02 )#/1+ $'&#0'"(#$2$+(' 8%5-5#*2, B# 

)!"('(."@ 1% (!5.&' 2 6%0%$'1!. 4#&0%)+, 7+7!0 65@ 9+1&1#( (+ 
602&+0".&', 7+7!0 $'<#(#$5@-(. !* 8%5-5#*1'> $#5#&#1 9+$#$1'&2.  

;"12D A#('0' #"1#$1! >!)!A1! "7#"#9' #6%0/+11@ 7+7%02:  

 ! "25.:+(1', +9# &0+:(-70#8%";  
 ! "25.:!(1', 70#8%";  
 ! 1+7!$>!)!A1', 70#8%";  
 ! "#6#$', 70#8%".  
T61!D- * 1+,$+/5'$!='> (%>1#5#<!A1'> #7%0+8!,  $'0#91'8($+ 

7+7%02 D 0#*)%5-$+11@, 7%0%6 @&') "2>! ((#$+01!) $#5#&1'"(! 
1+7!$:+90'&+(' 7#7%0%61.# 0#*72"&+-(."@ $#6#- $ <!60#0#*9'$+A+>, + 
7#(!) $#1' *)!=2-(."@ )!/ "#9#- $ 7%$1#)2 "7!$$!61#=%11! $ 
0%<25@(#0+> &#)7#*'8!3. J!"5@ 8.#<# 7+7%0#$+ )+"+, *+5%/1# $!6 $')#< 6# 

@&#"(! 7+7%02, )#/% ,(' +9# 1+ $'<#(#$5%11@ 7+7%02, +9# 1+ 6#6+(&#$% 
$$%6%11@ $ 1%3 &#)7#*'8!3 70#&5%-$+5.1#3 0%A#$'1', 1+7#$1-$+A!$, 
9+0$1'&!$ (+ !1='> 6#9+$#&. G5@ #"+6/2$+11@ 1+ $#5#&1+> 2 7+7%0#$!, 

)+"! &#)7#1%1(!$, B# 6#6+-(."@, *+"(#"#$2-(. "!0A+1#&'"5', +5-)!1!,, 

7#5!+&0'5+)!6 (JSS) +9# !1=! 0%A#$'1'. 

J+7!0 #6%0/2-(. 7%0%$+/1# * 6%0%$'1' >$#,1'> 6%0%$: "#"1', @5'1' ! 
@5'8!. Q2A+"1% $'0#91'8($# 7+7%02 H021(2D(."@ 1+ 7#60!91-$+11! 6%0%$'1' 

(+ &'7’@(!11! 2($#0%1#3 )+"' * 0!*1')' >!)!A1')' 0%+<%1(+)', *#&0%)+ * 
&+2"('A1#- "#6#- (<!60#&"'6#) 1+(0!-). E 0%*25.(+(! >!)!A1#3 0%+&8!3 * 
6%0%$'1' $'6!5@D(."@ A'"(+ 8%5-5#*+. X%5-5#*12 )+"2 #A'B+-(.  $!6 

6#)!=#& ! 70#72"&+-(. (#1&') =+0#)  &#1$%D0#) A%0%*  <+0@A! $+5&', @&! 
$'"2=2-(. ! 70%"2-(. 7+7!0 (0'". 7.2). 

G5@ $'0#91'8($+ 7+7%02 (+ &+0(#12 *+"(#"#$2-(. 7%0%$+/1# 

$#5#&1'"(! 1+7!$:+90'&+(' * 0!*1#)+1!(1'> 7#0!6 6%0%$'1' ! 1%6%0%$1#3 
0#"5'11#3 "'0#$'1'. C+*#) !* 0#"5'11')' $#5#&1+)' 65@ "7%8!+5.1'> 

(%>1!A1'> $'6!$ 7+7%02 #"(+11!) A+"#) $"% ='0=% "(+5' *+"(#"#$2$+(' 

=(2A1!, "'1(%('A1!, )!1%0+5.1! (+ !1=! $#5#&1+. X%5-5#*1! $#5#&1+ –

<#5#$1', "&5+6#$', &#)7#1%1( 0#"5'11'> &5!('1. X! $#5#&1+ 6#90% 
1+92>+-(. 2 $#6!, *6+(1! :!90'5-$+('"@ 1+ 60!91!=! $#5#&1+ (:!90'5' ! 
)!&0#:!90'5'), )+-(. $'"#&2 )!81!"(. (+ "(!,&!"(. 6# $75'$2 (%)7%0+(20' 

! >!)!A1'> 0%A#$'1. [# "(#"2D(."@ !1='> $#5#&#1 (=(2A1'>, 

"'1(%('A1'>, )!1%0+5.1'>, $#$1@1'>), (# $#1' 8'> $5+"('$#"(%, 1% 
)+-(., (#)2 $ #"(+11.#)2 $'7+6&2 $')+<+D(."@ *+"(#"2$+11@ 
0!*1#)+1!(1'> 6'"7%0<2$+5.1'> ! *$’@*2$+5.1'> 6#)!=#&, B# 0#9'(. 
(%>1#5#<!A1', 70#8%" $'0#91'8($+ 7+7%02 * 8'> $#5#&#1 *1+A1# 

6#0#/A') (+ "&5+61!='). 
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C'". 7.2. ?%>1#5#<!A1! 70#8%"' $'<#(#$5%11@ 7+7%02: 
¾ ¿ +A"!'22/ &*!" +$ )%*-5;!$-; 2 – 0*A!$52422/ A4!4-"2"; 3 – ;%-*!422/ A4!4-2*K 

ÀÁÂÃÀx; 4 – !*+L40.422/ 0;.10" 2' -*.*&2'; 5 – -$A5$.I-'22/ 0;.10"; 6 – *)'A?;-'22/ 

ÀÁÂÃÀx F4!4+ A!$52*-$F&*-; )%!$F&;; 7 – );H$22/ %' 0!4);-'22/ -*.*&2' - '!&;H$ 

À}ÀÄwÁ; 8 – ,*%*-"B 0'0$!; 9 – 0;.10' + #'&;.'%;!" 

4+5%/1# $!6 "7#"#92 #6%0/+11@ $#5#&1'"(! 1+7!$:+90'&+(', B# 

$'<#(#$5@-(."@ 1+$!(. * #61!D3 ! (!D3 / 0#"5'11#3 "'0#$'1', )+-(. 0!*1! 
$5+"('$#"(!. ?#)2 7!6 A+" $'0#91'8($+ 7+7%02 7#$'11! 92(' $0+>#$+1! 
$5+"('$#"(! 8'> 1+7!$:+90'&+(!$ (+ 3> $75'$ 1+ @&!"(. <#(#$#3 70#62&8!3. 

C#"5'11! $#5#&1+, @&! *+"(#"#$+1! 65@ $'0#91'8($+ 7+7%02, 

$!60!*1@-(."@ )!/ "#9#- @& *+ >!)!A1') "&5+6#), (+& ! *+ +1+(#)!A1#- ! 
)#0:#5#<!A1#- 926#$#-. F+,9!5.= 8!11')' D $#5#&1+, #6%0/+1! * 
>$#,1'> 7#0!6 6%0%$'1'. X! $#5#&1+ )#/1+ $'&#0'"(#$2$+(' 1% (!5.&' 

"+)#"(!,1#, +5% ! 6#6+$+(' 6# 1'> )%1= 8!11! &#0#(&#$#5#&1'"(! 
1+7!$:+90'&+(', (+&!, @& 6%0%$1+ )+"+, $#5#&1+ 5'"(@1'> 7#0!6 6%0%$'1' 

(+ #61#0!A1'> 0#"5'1, )+&25+(201+ )+"+. 
E#5#&1'"(! 1+7!$:+90'&+(' * 5'"(@1'> 7#0!6 $!60!*1@-(."@ $!6 

1+7!$:+90'&+(!$ * >$#,1'> 7#0!6 7%0%62"!) ('), B# $#1' )+-(. 9!5.= 

&#0#(&! $#5#&1+, @&!, &0!) (#<#, )%1= #61#0!61! *+ "$#D- +1+(#)!A1#- 

926#$#-. X! $#5#&1+ 2($#0%1! 1+ 75-90% * $!61#"1# &#0#(&'> ! 
(#$"(#"(!11'> &5!('1 5!90':#0)2 * <#5&#7#6!91')' &!18@)' ! 1+ 10-25% * 
"26'11'> &5!('1 1% $#5#&1'"(#3 926#$', B# @$5@-(. "#9#- &#0#(&!, 
(#1&#"(!11!  (+ ='0#&#")2<#$!  (029&'. M5!('1'  5!90':#0)2  )+-(. 
6#$/'12 0,7-1,5 )), ='0'12 )+,/% 0,025 )); 6#$/'1+ "26'1 0,3-0,7 )), 

='0'1+ – 0,05-0,06 )). ?#)2 *+ 0#*5#)2 1+7!$:+90'&+(!$ !* 5'"(@1'> 

f
5 

[
   

    2 

  

    3 

a

n
8 

d
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7#0!6 6%0%$'1' 8%, 70#8%" "5!6 70#$#6'(' (+&') A'1#), B#9 1% 925# 

!"(#(1#<# "&#0#A2$+11@ $#5#&#1 ! 1% $!692$+5#"@ *1+A1#<# *9!5.=%11@ 
"(27%1@ 7#)%52 )+"'. 

4+"(#"#$2$+1! $#5#&1'"(! 1+7!$:+90'&+(' &5+"':!&2-(. @& *+ 
"7#"#9#) #6%0/+11@, (+& ! *+ $'>#6#) * +9"#5-(1# "2>#3 "'0#$'1'.  

T"1#$1')' &#)7#1%1(+)' 0#"5'11#3 (&+1'1' D: 8%5-5#*+ 
(&5!(&#$'1+), 5!<1!1, <%)!8%5-5#*' (7%1(#*+1' ! <%&"#*+1'), ")#5', /'0', 

$!"& (+ !1. 

K (%>1!A1!, &5!(&#$'1!, &0!) >!)!A1'> %5%)%1(!$ A'"(#3 &5!(&#$'1', 

)!"(@(."@ (+&#/ ! #*1+A%1! &#)7#1%1('. U%)!8%5-5#*' 7#&0+B2-(. 
7+7%0#2($#0-$+5.1! $5+"('$#"(! $#5#&1+, + 5!<1!1 3> 7#<!0=2D. 4+5%/1# 

$!6 $%5'A'1' $'>#62 1+7!$:+90'&+(!$ !* 0#"5'11#3 "'0#$'1' 3> 7#6!5@-(. 
1+ &5!(&#$'12, &5!(&#$'12 $'"#&#<# $'>#62, 1+7!$8%5-5#*2, 

1+7!$8%5-5#*2 $'"#&#<# $'>#62 ! 6%0%$12 )+"2. J0'95'*1! )%/! $'>#62 

8'> 1+7!$:+90'&+(!$ "(+1#$5@(.: &5!(&#$'1' – 45-55%, &5!(&#$'1' 

$'"#&#<# $'>#62 – 55-65%, 1+7!$8%5-5#*' – 65-85%, 1+7!$8%5-5#*' 

$'"#&#<# $'>#62 – 85-90% (+ 6%0%$1#3 )+"' 90-97%. I') $'B', $'>!6 

1+7!$:+90'&+(2, (') 9!5.=% $ 1.#)2 )!"('(."@ <%)!8%5-5#* ! 5!<1!12. 

?#)2 @&!"(. $'0#95%1#<# 7+7%02 $%5'&#- )!0#- *+5%/'(. $!6 

*+"(#"#$+1'> 1+7!$:+90'&+(!$. 
F+ ".#<#61! #"1#$1')' $#5#&1'"(')' 1+7!$:+90'&+(+)' D: 

&5!(&#$'1+ "25.:+(1+ * >$#,1'> ! 5'"(@1'> 7#0!6 6%0%$'1', &5!(&#$'1+ 
"25.:!(1+, 6%0%$1+ )+"+, 1+7!$8%5-5#*+, )+&25+(20+, <+1A!01+ 1+7!$)+"+, 
&5!(&#$'1+ $6#"&#1+5%1+, !1=! $'6' $#5#&#1 ("'1(%('A1!, =(2A1!, 
)!1%0+5.1!, $#$1@1!). 

M5!(&#$'12 "25.:+(12 #6%0/2-(. $+0!11@) 7#60!91%1#3 0#"5'11#3 
"'0#$'1' 2 0#*A'1! $ &#(5+> 7%0!#6'A1#3 +9# 9%*7%0%0$1#3 6!3 *+ 
(%)7%0+(20' 160-180

#Q ! ('"&2 0,7-1,2 VJ+. X%, "7#"!9 6#*$#5@D 
7%0%0#95@(' 926.-@&2 0#"5'112 "'0#$'12 ! #6%0/2$+(' 1+,9!5.= (0'$&! 
$#5#&1'"(! 1+7!$:+90'&+('. Q25.:+(1+ &5!(&#$'1+ 7!"5@ $+0!11@ )+D 
(%)1', &#5!0, (#)2 2 1%9!5%1#)2 $'<5@6! *+"(#"#$2D(."@ $ #"1#$1#)2 65@ 
(%>1!A1'> $'6!$ 7+7%02 (+ &+0(#1!$ $'"#&#3 )!81#"(!, 1+70'&5+6, 

%5%&(0#!*#5@8!,1'>, 7+&2$+5.1'> (#B#. 

M5!(&#$'12 "25.:!(12 #6%0/2-(. <#5#$1') A'1#) * 6%0%$'1' 

)+5#")#5'"('> >$#,1'> 7#0!6 =5@>#) $75'$2 "25.:!(1#<# $+0'5.1#<# 

0#*A'12, #"1#$1')' &#)7#1%1(+)' @&#<# D: $#61', 0#*A'1 "25.:!(!$ (+ 
9!"25.:!(!$, $!67#$!61'> #"1#$ (&+5.8!-, )+<1!-, 1+(0!- +9# +)#1!-).  

Q25.:!(1% $+0!11@ *6!,"1-D(."@ $ #"1#$1#)2 2 &#(5+> 7%0!#6'A1#3 
6!3 *+ (%)7%0+(20' 130-145

#Q ! ('"&2 0,6-1,2 V7+. 
J!6 A+" $'0#91'8($+ "25.:!(1#3 &5!(&#$'1' 6#"@<+D(."@ 9!5.= 

$'"#&',, 1!/ 2 0+*! "25.:+(1#<# $+0!11@, $'>!6 &5!(&#$'1' * 6%0%$'1', + * 
$!670+8.#$+1'> 52<!$ #6%0/2-(. %('5#$', "7'0(, 9!5&#$! &#0)#$! 
60!/6/!, 5'$+01! &#18%1(0+(', 629'(%5! (+ !1=! 8!11! 70#62&('. Q25.:!(1+ 
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&5!(&#$'1+ 7!"5@ $+0!11@ "(+D 9!5.= "$!(5#-  7#0!$1@1# * "25.:+(1#- ! 
5%<=% 7!66+D(."@ $!69!5-$+11-. 

<8./=)+2-> )1# ?*)=+-'*#;%". G%0%$1+ 725.7+ )!"('(. 6$+ 
#"1#$1! &#)7#1%1(' – &5!(&#$'12 (+ 5!<1!1. E#5#&1+ &5!(&#$'1', B# 

"&5+6+-(. 725.72, $ 6%0%$'1! *$’@*+1! 5!<1!1#). [#9 7%0%$%"(' 

&5!(&#$'12 $ :#0)2, 70'6+(12 65@ $'0#91'8($+ 7+7%02, 1%#9>!61# 

"7#A+(&2 $'&#0'"(+(' 926.-@&', >!)!A1', 70#8%" 65@ $'52A%11@ 5!<1!12. 

J!6 A+" 8.#<# 70#8%"2 6%0%$1! (0!"&' $+0@(."@ *+ 7!6$'B%1#3 
(%)7%0+(20' (+ ('"&2 $ "25.:+(1!, $+0'5.1!, 0!6'1! (9!5!, 0!6'1!), B# 

@$5@D "#9#- $#61', 0#*A'1 "25.:!62 1+(0!- Na2S (+ <!60#&"'62 1+(0!- 

NaOH. L!5+ 0!6'1+ >!)!A1# 0#*A'1@D 5!<1!1 6%0%$'1'. M5!(&#$'1+ 2 

$'<5@6! 725.7', B# *+5'=+D(."@, $!6:!5.(0#$2D(."@ $!6 $!670+8.#$+1#3 
$+0'5.1#3 0!6'1' ! 70#)'$+D(."@ $#6#-. 4$'A+,1# 70#8%" 70'<#(2$+11@ 
725.7' "&5+6+D(."@ * &!5.&#> 70#)!/1'> "(+6!, 70#)'$+11@ !, )#/5'$#, 

$'52<#$2$+11@, 7!"5@ A#<# 725.72 70%"2-(. ! $'"2=2-(. $ &!18%$', 

70#62&( – 7+7!0. 

G5@ 7!6$%6%11@ 9+5+1"2 70#8%"2 1%#9>!61# 0%<%1%02$+(' $'(0+A%1! 
0%+&('$' ! 0%&27%02$+(' (%75#. E!670+8.#$+1+ $+0'5.1+ 0!6'1+ ! $#6+ 
7!"5@ 70#)'$+11@ 725.7' *)!=2-(."@ 0+*#), 2($#0--A' "5+9&#A#012 

0!6'12, B# &#18%1(02D(."@ $ 9+<+(#"(27%1%$#)2 $'7+01#)2 70'"(0#3, * 
$)!"(#) ($%06'> 0%A#$'1 )+,/% 55 $!6"#(&!$. I#012 0!6'12 )#/1+ 
&#18%1(02$+(' 6+5! 6# $)!"(2 ($%06'> 0%A#$'1 65% +9# 2 $'7+01'&2 

70@)#<# &#1(+&(2, $ @&#)2 0!6'1+ $'7+0#$2D(."@ 2 0+*! &#1(+&(2 * <+*+)', 

B# $!6>#6@(. !* 0%&27%0+8!,1#3 (#7&', +9# 2 $'7+01'&2 1%70@)#<# 

&#1(+&(2. V!81+ A#01+ 0!6'1+ (5!<1!(1', =5+&) 7#6+D(."@ $ 0%<%1%0+8!,12 

(#7&2. J!6 A+" *<#0@11@ #0<+1!A1'> 70#62&(!$, 0#*A'1%1'> 2 0!6'1!, 
$'6!5@D(."@ (%75#, 1%#9>!61% 65@ 0%<%1%0+8!3 7+0', B# $'&#0'"(#$2D(."@ $ 
70#8%"! 7%0%($#0%11@ "25.:+(2 1+(0!- Na2ST4  $ Na2S. G5@ &#)7%1"+8!3 
$(0+(' 0%+<%1(!$ (%>1#5#<!A1#<# 8'&52 6#6+D(."@ "25.:+( 1+(0!-, @&', 2 

(#78! 7%0%($#0-D(."@ $ "25.:!6 Na2S. Q25.:+( 6#6+D(."@ 6# )+<1!(1#<# 

=5+&2 7%0%6 ,#<# 0#*7'5%11@) 2 (#78!. F%#0<+1!A1! 70#62&(', B# 

)!"(@(."@ $ 52*!, *9'0+-(."@ 1+ 61! (#7&' 2 $'<5@6! "75+$2. 

Q75+$, B# "&5+6+D(."@ * &+09#1+(2 1+(0!- (+ "25.:!62 1+(0!-, 

0#*A'1@D(."@ 2 $#6!, 2($#0--A' *%5%12 0!6'12, B# 7#6+D(."@ $ 
&+2"(':!&+8!,1', 0%*%0$2+0, &26' 6#6+D(."@ 1%<+=%1% $+71# (Q+T) 65@ 
7%0%($#0%11@ &+09#1+(2 1+(0!- $ <!60#&"'6 1+(0!-. K($#0%11@ <!60#&"'62 

1+(0!- *+$%0=2D 0%<%1%0+8!- 9!5#3 0!6'1', @&+ 7#$%0(+D(."@ $ +$(#&5+$. 
R5+& &+09#1+(2 &+5.8!-, B# #"+6/2D(."@ $ &+2"(':!&+(#0!, 
&+5.8'12D(."@ 2 $+71@&#$!, 7%A! 65@ 0%<%1%0+8!3 1%<+=%1#<# $+71+. 

<8./=!+2-> '*#;%". E'0#91'8($# 725.7' "25.:!(1') )%(#6#) 

7#6!91% * &0+:(-70#8%"#), +5% 0!*1'8@ 7#5@<+D $ (#)2, B# 65@ 0#*A'1%11@ 
5!<1!12 6%0%$'1' *+)!"(. "25.:!61#<# 52/1#<# 0#*A'12 $'&#0'"(#$2-(. 
"!5. "!0A'"(#3 &'"5#('. G5@ 7!6$'B%11@ 92:%01#"(! 0#*A'12 
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$'&#0'"(#$2-(."@ <!60#"25.:!(' )+<1!-, +)#1!-, &+5.8!- +9# 1+(0!-. 

Q'"(%)' 1+ #"1#$! &+5.8!- $'&#0'"(#$2-(."@ (!5.&' 1+ "(+0'> 

7!670'D)"($+> ! $'(!"1@-(."@ 1#$')' 70#8%"+)'. 

@2A! "?.)(#$! ?#,'#2%2+- 8 $-*#12-;+$! ')'%*8. G%0%$1+ )+"+ –

$!61#"1# 6%=%$', ! 62/% 0#*7#$"-6/%1', $#5#&1'"(', 1+7!$:+90'&+(, 
B# $>#6'(. 6# &#)7#*'8!3 9+<+(.#> $'6!$ 7+7%02 ! &+0(#12. Z3 
$'&#0'"(+11@ 6#*$#5@D 1% (!5.&' *1'*'(' $+0(!"(. 70#62&8!3, +5% ! 
7#5!7='(' 33 602&+0".&! $5+"('$#"(!, 7!6$'B'(' 1%70#*#0!"(. ! <5+6&!"(.. 
;"(#(1+ 7%0%$+<+ 6%0%$1#3 )+"' 7#5@<+D $ (#)2, B# $ 70#8%"! 33 
$'0#91'8($+ 7#$1!=% $'&#0'"(#$2D(."@ 0#"5'11+ "'0#$'1+. 

F+ ".#<#61! $'0#95@-(. (+&! $'6' 6%0%$1#3 )+"': 5$.', 5;!', =$#$F2', 

%4!#*#4='2$F2' (M33) $ =$#$&*-%4!#*#4='2$F2' (8M33). 

E$.; A4!4-2; #'); #6%0/2-(. )%>+1!A1#- +90+*!D- 7%$1'> 0#*)!0!$ 
6%0%$'1' 1+ &+)%1!, B# #9%0(+D(."@, +9# =5@>#) 0#*)%5-$+11@ (0!"#& 2 

6'"&#$'> )5'1+> (0+:!1%0+>). L!5+ 6%0%$1+ )+"+ *+ "$#3) >!)!A1') 

"&5+6#) )+5# $!60!*1@D(."@ $!6 $'>!61#3 6%0%$'1', 33 $'>!6 6#"@<+D 97% $!6 

)+"' $'>!61#3 "'0#$'1'. 

E;!; A4!4-2; #'); #6%0/2-(. !* 7#7%0%61.# 70#7+0%1#3 6%0%$'1'. Z3 
$#5#&1+ 9!5.= 6#$<! ! <12A&!, 1!/ 2 9!5#3 6%0%$1#3 )+"'. E'0#91'8($# 

8.#<# 1+7!$:+90'&+(2 1+6(# #9)%/%1%. 
8$#$F2; A4!4-2; #'); #6%0/2-(. +1+5#<!A1# 9!5!, 6%0%$1!, )+"!, +5% 

* 6%0%$'1' <#5#$1') A'1#) 5'"(@1'> 7#0!6, 7#7%0%61.# 7!66+1!, >!)!A1!, 

#90#98! 1%,(0+5.1#-"25.:!(1') 0#*A'1#) *+ 7!6$'B%1#3 (%)7%0+(20' (+ 
('"&2. 

M33 *A4!?;I%1 !* (0!"#&, @&! 7!66+-(. &#0#(&#A+"1#)2 

70#7+0-$+11- (2-5 >$.) *+ (%)7%0+(20' 120-135
#Q, 7!"5@ 8.#<# 33 0#*)%-

5--(. 2 6'"&#$'> )5'1+>. 

8M33 *A4!?;I%1 70'95'*1# (+& "+)#, @& ! ?VV, +5% 
70#7+0-$+11@ (0!"#& *6!,"1--(. !* 1%$%5'&')' 6#9+$&+)' )#1#"25.:!(2 

1+(0!- +9# !1='> 0%+<%1(!$. 
4+"(#"2$+11@ ?VV ! #"#95'$# W?VV 6#*$#5@D "&#0#('(' $'(0+(' 

&5!(&#$'1' 7!6 A+" $'0#91'8($+ 9+<+(.#> 602&+0".&'> $'6!$ 7+7%02 (+ 
7#5!7='(' @&!"1! 7#&+*1'&', + <+*%(1', 7+7!0 )#/1+ $'0#95@(' ! 9%* 
$'&#0'"(+11@ &5!(&#$'1'. ?#)2 #"(+11! $'6' 6%0%$1#3 )+"' D 6#"'(. 
7%0"7%&('$1')' 1+7!$:+90'&+(+)' 7+7%0#$#<# $'0#91'8($+. 

N'0$-:4.I.*+' 0!*1#)+1!(1'> $'6!$ – $#5#&1'"(', 1+7!$:+90'&+(, 
B# $!60!*1@D(."@ $!6 &5!(&#$'1' $!67#$!61'> "7#"#9!$ #6%0/+11@ ('), B# 

$+0!11@ $%6%(."@ 1% 6# "(+12 $!5.1#<# 7#6!52 $#5#&#1, + 5'=% 6# 

1+92>+11@ 5!<1!12 ! A+"(&#$#<# ,#<# 0#*A'1%11@. T"(+(#A1', 7#6!5 

"'0#$'1' 1+ $#5#&1+ *6!,"1-D(."@ 7!6 6!D- ,#<# 0#*)%5-$+11@ $ 
6'"&#$'> )5'1+>. E'>!6 1+7!$8%5-5#*' – 65-85% $!6 )+"' +9"#5-(1# 

"2>#3 "'0#$'1'. 
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F+7!$8%5-5#*2 ='0#&# *+"(#"#$2-(. 7!6 A+" $'0#91'8($+ (+01#<# 

(+ !1='> $'6!$ &+0(#12, 6%0%$#$#5#&1'"('> 75'(, 7+7%02 65@ <#:0' (+ !1. 

3'&;.'%;!' @$5@D "#9#- $(#0'112 "'0#$'12, (#9(# $/'$+1! 7+7!0 

(+ &+0(#1, + (+&#/ 70#)'"5#$! $!6>#6' $!6 3> 7%0%0#9&'. E#1+ D 
7#$1#8!11') *+)!11'&#) "$!/'> $#5#&1'"('> 1+7!$:+90'&+(!$ 7!6 A+" 
$'0#91'8($+ 9+<+(.#> $'6!$ &+0(#12 (+ 7+7%02. E'&#0'"(+11@ )+&25+(20' 

)+D $%5'A%*1% 1+0#61#<#"7#6+0".&% *1+A%11@, 9# 7!670'D)"($+ * 
7%0%0#9&' )+&25+(20' &#=(2-(. 2 2-3 0+*' 6%=%$=% ! )%1=% 
*+90261--(. 6#$&!55@, 1!/ 7!670'D)"($+ * $'0#91'8($+ 1+7!$:+90'&+(!$ 
!* 0#"5'11#3 "'0#$'1'. E'&#0'"(+11@ )+&25+(20' 6#*$#5@D %&#1#)'(' 

3,0-4,5 )3
 6%0%$'1' +9# )+,/% 15 6#0#"5'> 6%0%$ 1+ #612 (#112 7+7%02. 

4+5%/1# $!6 &#)7#*'8!3 ! $'62 )+&25+(202 7#6!5@-(. 1+ 12 )+0#&, $!6  

VQ-1 6# VQ-12. 

O'2F$!2' 2'0$-#')' – 1+7!$:+90'&+( !* $(#0'11#3 "'0#$'1': "(+0#<# 

<+1A!0’@ 0!*1#)+1!(1#<# 7#>#6/%11@, #90!*&!$ *! =$%,1'> :+90'&, 

)#(2*&#$#-&+1+(1'> ! "!(&#-"1+"(.#$'> $'0#9!$ (+ $#5#&12$+('> $!6>#6!$ 
$!6 3>1.#<# $'0#91'8($+. Z3 $'<#(#$5@-(. >!)!A1#- #90#9&#- 52<#) 

7#7%0%61.# $!6"#0(#$+1#<# ! 7#60!91%1#<# <+1A!0’@ * 1+"(271') 

$!69!5-$+11@), 70#)'$+11@) (+ 0#*)%5-$+11@) 6# 7#6!52 1+ #&0%)! 
$#5#&1+. 

Q'1(%('A1! (+ !1=! $#5#&1+ $'&#0'"(#$2-(. 65@ $'0#91'8($+ 
"7%8!+5.1'> $'6!$ 7+7%02, B# )+-(. 7%$1! "7%8':!A1! $5+"('$#"(!  
*+5%/1# $!6 $'62 $#5#&1+ ! &#)7#*'8!,1#<# "&5+62 7+7%02. T61+& 

*+"(#"2$+11@ "'1(%('A1'>, =(2A1'>, )!1%0+5.1'> (+ !1='> $#5#&#1, B# 

1% 7!66+-(."@ :!90'5-$+11- 7!6 A+" 0#*)%5-$+11@ ! 1% 2($#0--(. 
(0'$&#<# )!/$#5#&#11#<# *$’@*&2, @& 2 8%5-5#*1'> $#5#&#1, $')+<+D 
$'&#0'"(+11@ "7%8!+5.1'> >!)!A1'> 6#9+$#& ! )#6':!&+8!3 (0+6'8!,1'> 

(%>1#5#<!A1'> 0%/')!$ $'<#(#$5%11@ 7+7%02. 

 

7.5. Âïëèâ ñêëàäîâèõ ë³ñîïðîìèñëîâîãî êîìïëåêñó 
íà ñòàí äîâê³ëëÿ 

 

T"1#$1#- 70#95%)#- 5!"#$#3 70#)'"5#$#"(! D 9%*&#1(0#5.1+ 
$'029&+ 5!"!$ (+ 1%#9>!61!"(. "&#0#A%11@ $(0+( 6%0%$'11#3 "'0#$'1' $ 
70#8%"! *+<#(#$&' (+ 7%0%0#9&'. V+D(."@ 1+ 2$+*! *1'/%11@ #9’D)!$ 
2($#0-$+1'> $!6>#6!$, + (+&#/ 5!&$!6+8!@ 1%6#029!$ (+ $(0+( *+<#(#$5%1#3 
6%0%$'1' $!6 1%"$#DA+"1#<# $'$%*%11@, 1%6#"&#1+5'> )%(#6!$ 
(0+1"7#0(2$+11@ (#B#.

T"1#$1')' 1+70@)+)' 0%"20"#*9%0%/%11@ $ 5!"#$!, 70#)'"5#$#"(! D 
0+8!#1+5.1% $'&#0'"(+11@ 6%0%$'1', + (+&#/ 0#*='0%11@ $'&#0'"(+11@ 
(+ 7%0%0#9&' $!6>#6!$ 6%0%$'1' @& *+)!11'&+ 6!5#$#3 6%0%$'1', @&! 6#*$#-
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5@-(. 6#"@<12(' *1+A1#<# %&#5#<!A1#<# %:%&(2, B# 7#5@<+D $ "&#0#A%11! 
$'029+1'> 5!"#$'> 75#B, *9%0%/%11! 70'0#61#<# "%0%6#$'B+ (#B#. 

 
7.5.1. Âïëèâ äåðåâîîáðîáíî¿ ïðîìèñëîâîñò³ 
 
?$>%,!,9 0%  70#8%"' 1+ 7!670'D)"($+> 6%0%$##90#91#3 70#)'"5#$#"(! 

8,(’@*+1! * $'6!5%11@) $ +()#":%02 =&!65'$'> 0%A#$'1: 7'52, 7+0' 

-,*0)%%)+ ( ! 0#*0!6/2$+A!$, :#0)+5.6%<!62, #&'"2 $2<5%8-, #&"'6!$ 

�*,/7, +)!+&2, 6%0%$1'> $!6>#6!$ (+ !1. 

ÅÆÇÈÉÊ©¤©©Ì )+,#"=%*-. G# #"1#$1'> 6/%0%5 *+90261%11@ 
�/',.º$-%,9, 7#$!(0@ 1+ 6%0%$##90#91'> 7!670'D)"($+> $!61#"@(.: 
,8,-&2Í7(�!"% , &5%35.1#-5'A&2$+5.1!, :+1%01! (+ "2='5.1! 8%>', + (+&#/ 

:$>) )%>+1!A1#3 #90#9&' 6%0%$'1' * $'0#91'8($+ 6%0%$#"(02/&#$'> 75'( 
ÎGQJ), 6%0%$#$#5#&1'"('> 75'( (GEJ), 6%0%$#=+02$+('> 75+"('&!$ 
ÎGRJ), &5%D1#3 :+1%0', 6%0%$1#3 )2&', &#(%5.1!, +$(#(0+1"7#0(1! *+"#9' 

/,Ï, ((+95. 7.4). 

?��!):& 7.4  

ÑÒ¯Ó¯@<  !"#$%&'&&( )!  !"#$%&*+!,- !)./01'#2 

ÔÕÖ×ÖØÙ &%'#()*"**+ ÚÙÛ×ÜÝÞßàÙáã %12345"#6 

åæ×æàççÛ×çÛÞã 70)7#68241.% åæ×æàÞèé 76$, 3:46) .(;$"<-, .(;$".3)*0, 

êëèíèÝÙ× 1% 0*.

îæÛØæàæ .6#3'*6<1.3 óç×ôÙØöÝæ÷ãÝ, 7%#% #3&/6**6:0. 0 #3&#0-

ÝøÜàÙáãà, 3:46) %&31(, %*0$0*, %&31, (%91-

êíã×èù, 4:676)%#, %20%:, )"#".*69 1% 

ØÙëçúÙ×Ûçàèé 76$ 

ûè×çÛÞèüùàç  AB,  @B, :$"8*3C 

úÙÞæ×è, $%20*3.%*6D 7$61, 

ýÙ×ÜàÙùèþ 7$%416:0. 

óç×ôÙØöÝæ÷ãÝ, 5"*3$, %20%:, 3:64 .(;$"<-, 

ÙÞãØãÞ, <0%*64169 :%$09, )"#".*69 0 

ØÙëçúÙ×Ûçàèé 76$, 40#:3.3)"*? 1% 0*. 

ûè×çÛÞèüùàç )"#".*3;3 '3#3E*% åæ×æàÞèé 76$, 3:46) .(;$"<- 1% 0*. 

ÿÙ×çêèØçàæ ;3473)%#41.3 

(:31"$?*0), #"23*1*3-2"D%*0/*0 

üæþè, 7#620F"**+ & #"23*1( 

Ùàùçù×ÙÞêíç×ùÞèþ &ÙêçÛãà 

GëêèÝ .(;$"<-, 3:46) %&31(, 40#/%*69 

ÙÞ÷ãÝ×èù, &3$%, 4%!%, %"#3&3$? 4.6*<-, 7%#6 

íÙØèàÞç-2%416$?*6D 2%1"#0%$0., %'#%&6.*69 0 

ôæùÙØæàèé 76Ø 1Ù 0*.

H% $04376$?*09 1% )"#".33'#3'*09 7#3264$3.341+D IBJ 70) /%4 

3)"#!%**+ 1% 3'#3':6 76$32%1"#0%$0. . %12345"#*" 73.01#+ *%)D3)61? 

&*%/*% :0$?:041? )"#".*3;3 76$(. B31#%7$+-/6 . $";"*0 $-)"9, )"#".*69 

76$ *";%16.*3 .7$6.%8 *% 41%* CD &)3#3.’+. K"&($?1%16 )34$0)!"*? 

70)1."#)6$6, F3 &%76$"*041? %12345"#*3;3 73.01#+ '%;%1?3D 

)"#".33'#3'*6D 70)7#68241. &*%/*3 7"#".6F(8 )37(41620 :3*<"*1#%<0C 

.*%4$0)3: *")34:3*%$3410 :3*41#(:<0C 1"D*3$3;0/*3;3 3'$%)*%**+, 

<6:$3*0., .0)4(1*3410 76$3.$3.$-.%/0. 0 50$?1#0. ( 4641"2%D ."*16$+<0C 

13F3.  
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H%9'0$?E626 &%'#()*-.%/%26 %12345"#6 8 .6#3'*6<1.3 

)"#".341#(!:3.6D 0 )"#".3.3$3:*6416D 7$61, E%#(.%16D 7$%416:0. 

373#+)!(.%$?*6D <"D0. 2"'$".6D .6#3'*6<1. 1% 0*. L 7#"43.6D .0))0$"**+D 

<"D0.  AB &%41343.(-1? 46*1"16/*0 423$6 & #0&*62 .204132 .0$?*3;3 

53#2%$?)";0)( (0,3-0,4%). B0) /%4 .6#3'*6<1.% )":3#%16.*6D 7$0.3: *% 

34*3.0 7%7"#( .2041 53#2%$?)";0)( . 423$0 41%*3.61? 0,3-1,2%, 

373#+)!"**+ )"#".6*6 . %12345"#( .6)0$+-1?4+ 7%#6 416#3$(, %<"13*(, 

:46$3$(, '"*&3$(, '(16$%<"1%1(, "16$%<"1%1( 13F3.  "#".33'#3'*0 

.6#3'*6<1.% 8 )!"#"$%26 &%'#()*"**+ %470#%<09*626 .6:6)%26 )"#".*3;3 

1% $%:3.3;3 76$(. J3*<"*1#%<0+ 76$( . ":4;%(41"#*6D 4641"2%D 

)"#".33'#3'*6D <"D0. &*%D3)61?4+ . 2"!%D 0,3-1,3 2;/2
3
. 

H% 7#6:$%)0  2"'$".3;3 :32'0*%1( 7#3.")"23 #3&#%D(*:6 .6:6)0. 

)"#".*3;3 76$( . %12345"#( .0) ."#41%10. (76$% <6#:($+#*%, 

#"942(43.69, #3&13/(.%$?*3-5(;(.%$?*69, E$05(.%$?*69, 5#"&"#*69) 

)"#".33'#3'*3;3 <"D(.  

K3&#%D(*3: .6:6)0. . %12345"#( )"#".*3;3 76$( (1·#0:
-1

) .")"1?4+ 

&% 53#2($3-: 

 ! ,, 13

1

"" ######"$  !"#10TQ
100

$
$$1M %

&'%     (7.1) 

)": $ 0  – :3"50<08*1 "5":16.*3410 204<".6D .0)4340.; 

$ 1  – :3"50<08*1 .6:3#641%**+ 3'$%)*%**+ ( 1"#20* 3)*3;3 /%4(; 

Q – :0$?:041? )"#".*6D .0)D3)0. (:;·;3)
-1

), 31#62%*6D 70) /%4 

3'#3':6 )"#".6*6 *% #0&*6D ."#41%1%D; 

( – #0/*69 53*) /%4( #3'316 3'$%)*%**+, ;3)6*; 

$ n – .2041 76$( (%). 

 %*0 )$+ 7#3.")"**+ #3&#%D(*:0. .6:6)0. .0) ."#41%10. *%.")"*3 . 

1%'$6<0 (7.5).  

M%'$6<+ 7.5 

3!&- %4( #/ #!5$&6$ +262%-+ + !)./01'#$ %'#'+&/7/ 824$  

M67 ."#41%1% Jn J0 J1 Q T 

B6$% <6#:($+#*% 15,5 0,81 0,48 3,35 1190 

K"942(43.69 34,8 0,9 0,31 95,1 990 

>#"&"#*69 12,4 0,72 0,36 26 1036 

K3&13/(.%$?*3-5(;(.%$?*69 25,3 0,81 0,28 89,3 870 

N$05(.%$?*69 87,3 0,5 0,24 2,78 1160 

 

 ���������� )*%#+,-'#.. @*%4$0)3: 0*1"*46.*3;3 .6:3#641%**+ 

)�	�
���	����� 70)7#68241.%26 .3)6 .0)'(.%81?4+ &%'#()*"**+ 


�)�����, F3 ( #"&($?1%10 7#6&.3)61? )3 &*%/*6D +:04*6D 0 :0$?:04*6D 

���  .3)*3;3 '%4"9*( 7".*3;3 #";03*(. O0$?E041? .3)3926F, #0/3:, 3&"# 8 

� $6E" )!"#"$%26 .3)37341%/%**+, % 9 '%4"9*%26 )$+ 4:6)%**+ 

7	������
�� 1% ;3473)%#4?:3-73'(13.6D 413:0.. P%432 41(70*? 3/6F"**+ 
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<�� .3) 8 *"&%)3.0$?*62, (*%4$0)3: /3;3 .3)% 41%8 *"7#6)%1*3- )$+ 

�7�4�
��, ;6*(1? .3)*0 #34$6*6, 3#;%*0&26, #6'6, 71%D6 1% 1.%#6*6. 

G4*3.*62 )!"#"$32 &%'#()*"**+ 410/*6D .3) )"#".33'#3'*6D 

70)7#68241. 8 <"D6 & .6#3'*6<1.% )"#".3.3$3:*6416D 7$61 23:#62 

47343'32. Q:3$3;0/*041? 1"D*3$3;0C )"#".3.3$3:*6416D 7$61 23:#62 

47343'32 D%#%:1"#6&(81?4+, . 34*3.*32(, 3'’82%26, 41(7"*"2 &%'#()*"*-

*+ 1"D*3$3;0/*6D 0 410/*6D .3), +:0 .6&*%/%-1?4+ 7%#%2"1#%26 

1"D*3$3;0/*3;3 7#3<"4(, 4:$%)32 .6:3#6413.(.%*3C )"#".6**3C 46#3.6*6, 

D020:%10. 1% 3'$%)*%**+. 

,0 &'0$?E"**+2 .2041( :3#6 ( 1#04<0 &%'#()*"*041? 1"D*3$3;0/*6D 1% 

410/*6D .3) &*%/*3 &#341%8 1% (4:$%)*-81?4+ 41.3#"**+ 2%$3410/*6D 0 

'"&410/*6D 4641"2 .3)3.6:3#641%**+. @6#0E"**+ <08C 7#3'$"26 

(4:$%)*-81?4+ 1%:3! (*%4$0)3: &'0$?E"**+ &%4134(.%**+ /%41:6 )"#".6*6 

$641+*6D 73#0), &3:#"2% 346:6 1% '"#"&6. 

,%'#()*"*041? .3) #3&/6*"*626 0 &.%!"*626 #"/3.6*%26 &*%/*3- 

20#3- .6&*%/%81?4+ .204132 ( .3)0 )"#".6*6, (#%!"*3C )"#".3#(9*0.*626 

;#6'%26, F3 )34+;%8 0*:3$6 15%. G43'$6.3410 D020/*3;3 4:$%)( )"#".6*6 

$641+*6D 73#0), :3#6 1% (#%!"*3C ;*6$6&*3- )"#".6*6 47#6+-1? 

70).6F"**- :3*<"*1#%<0C &%'#()*"*? ( 40/*6D .3)%D. L .67%):( 

&'0$?E"**+ . '%$%*40 46#3.6*6 /%41:6 )"#".6*6 $641+*6D 73#0) .6*6:%8 

*"3'D0)*041? 70).6F"**+ . 1,6-1,8 #%&6 *3#2 .61#%1 &20<*-.%$?*6D 

)320E3:, F3 1%:3! 8 )3)%1:3.62 )!"#"$32 &%'#()*"**+ 1"D*3$3;0/*6D 1%  

410/*6D .3). 

H% &%.3)%D )"#".3.3$3:*6416D 7$61 &% 341%**0 #3:6 +: ;0)#353'*0 

)320E:6 E6#3:3 &%41343.(-1? *%513.0 &%$6E:6 – ;%/ )6416$+1*69.  

)*+ – 7#3)(:1 *%5137"#"#3':6, 4(20E 1."#)6D *%513.6D 7%#%50*3.6D 

.(;$".3)*0. 0& .204132 2%4"$ )3 25% (( 7%#%50*%D :0$?:041? 2%4"$ *" 

7"#".6F(8 5%). H3#2% .61#%16 ;%/% 73#0.*+*3 & 7%#%50*32 &'0$?E"*% . 

4"#")*?32( . 1,3 #%&6. @643:69 .2041 2%416$ ( ;%/0 1% 70).6F"*% .61#%1% 

&*%/*3 &'0$?E(-1? 41(70*? &%'#()*"**+ 1"D*3$3;0/*6D 0 410/*6D .3) 

*%5137#3)(:1%26, 3/6F"**+ .0) +:6D 8 )(!" 4:$%)*62. 

B�	���� #"!620. 7#3:$"-.%**+ 70) /%4 .6#3'*6<1.%  @B 

7	��
�)��� )3 &'0$?E"**+ .6*"4"**+ D020/*6D )320E3: 0 70).6F"**+ CD 

:�<��	�<�� ( 413:%D.  

G4*3.*" &%'#()*"**+ 410/*6D .3) ( .6#3'*6<1.0  @B 41.3#--1? 

&.%!"*0 1% #3&/6*"*0 3#;%*0/*0 #"/3.6*6. L 413:%D 2041+1?4+: 

%& .3$3:*% )"#".6*6; 

%& :3$3C)*0 #"/3.6*6 – <"$-$3&%, ;"20<"$-$3&%, $0;*0*; 

%& #3&/6*"*0 3#;%*0/*0 #"/3.6*6 – <(:#6, 5(#5(#3$, 476#16, 

%$?)";0)6, :64$316, '%#.*6:6, )('6$?*0 #"/3.6*6; 

%& #3&/6**0 1% *"#3&/6**0 D020:%$0C – 4($?5%1 %$-20*0-, 7%#%50* 

13F3, F3 &%41343.(-1? 70) /%4 7#3:$"-.%**+ )"#".3.3$3:*6413C 

2%46. 
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,% :3*<"*1#%<08- &%'#()*"*? 410/*0 .3)6, F3 (1.3#--1?4+ 70) /%4 

.6#3'*6<1.%  @B, 73)0$+-1? *% 1#6 ;#(76: 

1) :3*<"*1#3.%*0, F3 (1.3#--1?4+ 70) /%4 #3&2"$-.%**+ 1#04:6 1% 

;%#+/3;3 7#"4(.%**+ )"#".3.3$3:*6413;3 73$31*%; 

2) 4"#")*?3C :3*<"*1#%<0C, F3 (1.3#--1?4+ . '%4"9*0 3'3#31*3C 

.3)6 (34*3.*% :0$?:041? 413:0.); 

3) 2%$3:3*<"*1#3.%*0, .6)0$"*0 70) /%4 7#326.%**+ 4013:, ;$+*-

43.6D 0 1#%*473#1*6D $6410., 3D3$3)!"**+ 3'$%)*%**+, % 1%:3!  

2611+ .6#3'*6/6D 7#620F"*?. 

 !"#"$%26 &%'#()*"**+ .6#3'*6/6D 410/*6D .3) ( 7#3<"40 .6-

#3'*6<1.%  AB, :$"8*3C 5%*"#6, 2"'$0. 8 ;0)#37#"46, .%$?<0 )$+ *%*"4"**+ 

:$"-, $%:3*%$6.*0 2%E6*6, 7($?."#6&%<09*0 :%'0*6, 1"7$3.0 1% 

"*"#;"16/*0 (41%*3.:6, #"23*1*3-2"D%*0/*0 2%941"#*0 1% 0*. 

A����� E:0)$6.6D #"/3.6* ( .6;$+)0 .0)D3)0. 46*1"16/*6D 423$, 

:���
, $%:0., #3&/6**6:0., #3&#0)!(.%/0., 7%$6.*3-2%416$?*6D 2%1"#0%$0. 

/���� &$6.%-1? ( .3)3:%*%$0&%<09*0 2"#"!0 %'3 ( &%&)%$";0)? .6:37%*0 

���, &.0):6 .3*6 731#%7$+-1? ( .3)3926F%, &%'#()*--/6 .3)6 1% 

R	���. 

L 1%'$. 7.6 *%.")"*3 )!"#"$% 9 .6)6 E:0)$6.6D #"/3.6*, F3 

���	�)���� 410/*0 .3)6 )"#".33'#3'*6D 70)7#68241.. 

M����<� 7.6 

9�!"#!$ +2%2 :6-%42+25 #',/+2&, ;/  !"#$%&**)< 0)-,&- +/%2 

%'*'#""+*"+!-0 8-%8#2=.0)+ 

 ���������� /*0+,-'#.. ,%'#()*"**+ R#(*10., +: 7#%.6$3, 


�)��
�1���� 3)*3/%4*3 0& &%'#()*"**+26 %12345"#*3;3 73.01#+ 0 

åøæ×æØÙ &%'#()*"**+ NëãÝØèàã #"/3.6*6, F3 &%'#()*--1? 410/*0 .3)6

åæ×æàççÛ×çÛÞã 70)7#68241.% SôãÙë, .(;$":64$31%, :%#'3$3.0 :64$316 

(3<13.%, 2(#%E6*%, 7#31"C*3.%), )"#".*0 
àãÝþçÝè 

îæÛØæàæ .6#3'*6<1.3 óç×ôÙØöÝæ÷ãÝ, %20%:, %*0$0*, #3&/6**6:6 0 

×ç&×ãÝøÜàÙáã, .0)D3)6 $%:35%#'3.6D 

ôÙùæ×ãÙØãà, 46*1"16/*6D 423$, :$"C., )"#".*0 

àãÝþçÝè 1% 0*. 

ûè×çÛÞèüùàç  @B JçØç2ÝÞã #3&/6*6 (<"$-$3&%, ;"20<"$-$3&%, 

Øã÷ÞãÞ), 5(#5(#3$, 476#16, %$?)";0)6, 40#/%*% 

ëèêØçùÙ, '%#.*6:6, )('6$?*0 #"/3.6*6, 4($?5%1 

ÙôçÞãß3 7%×ÙúãÞ3 Ýæ×æàÞã .3$3:*% 1% 0*. 

ûè×çÛÞèüùàç  AB, :$"8*3C 

úÙÞæ×è, $%20*3.%*6D 7$61, 

ýÙ×ÜàÙùèþ 7$%416:0. 

óç×ôÙØöÝæ÷ãÝ, 5"*3$, %<"13*, 3<13.% 0 

ôÜ×ÙýèÞÙ :64$316, .0)D3)6 '%:"$013.6D 423$, 

Ýæ×æàÞã .0)D3)6 

ÿÙ×çêèØçàæ,  #"23*1*3-

ôæþÙÞãáÞæ 1% %.131#%*473#1*" 

÷çêíçÝÙ×êùàç  

5íçØÜëè 4.6*<-, '"*&6*, )6&"$?*" 7%$?*", 

ôÙêùèØÙ, 2%&(1, 269*0 &%43'6, 40#/%*% :64$31% 
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�)�����. ,*%/*3C E:3)6 R#(*1%2 &%.)%-1? :64$31*0 )3F0, 47#6/6*"*0 


�:�)��� )03:46)0. 40#:6 1% %&31( . %12345"#(. J64$31*0 37%)6 ( .6;$+)0 

)	���� :#%7"$? #3&/6*0. 40#/%*3C 1% %&31*3C :64$316 (E:3)!(-1? #34-

���� 73:#6., 731#%7$+-1? ( R#(*1, .0)'(.%81?4+ 3:64*"**+, )";#%)%<0+ 

R	���
, & R#(*1( .626.%81?4+ :%$?<09, 2%;*09, :%$09. J64$31*0 )3F0 

��
)���� &*%/*3C E:3)6: . $04%D ;6*(1? )"#".% 0 #34$6*6 (343'$6.3 :")#, '(: 

� 164), 31#(--1?4+ .3)6 3&"# 0 41%.:0., ;6*(1? /64$"**0 .6)6 :32%D, 71%D0. 

� 1.%#6*. 

6�)��� .0)/(1*0E626 41%-1? *";%16.*0 *%4$0):6 D020&%<0C $043.3;3 

;��7�)�	��
� – *%)20#*" .*"4"**+ . R#(*16 20*"#%$?*6D )3'#6. 1% 

��	�������:���
. L*%4$0)3: &%4134(.%**+ .643:6D )3& 20*"#%$?*6D )3'#6. 

R	��� &%'#()*--1?4+ '%$%41*626 #"/3.6*%26 – D$3#6)%26, 4($?5%1%26. 

H�7�7	�
�� E:3)6 &%&*%-1? R#(*16 ( #"&($?1%10 %*1#373;"**3;3 


7��
�. T", *%4%27"#"), &%'#()*"**+ R#(*10. E:0)$6.626 #"/3.6*%26 1% 


�)��)��� 2"'$".6D 70)7#68241. (#3&/6**6:6, #3&#0)!(.%/0, 46*1"16/*0 

�����), 70)7#68241. 0& .6#3'*6<1.% :$"8*3C 5%*"#6,  AB (53#2%$?)";0), 

8���, :64$316),  @B (%$?)";0)6, 40#/%*% :64$31%, 5(#5(#3$ 1% 0*.), 

7�7�	� 0 <"$-$3&6 (5(#5(#3$, %$?)";0)*3-4:676)%#*0 473$(:6 1% 0*.), 

7���
�-2%416$?*626 2%1"#0%$%26, 20*"#%$?*626 )3'#6.%26 1% 

��	�������:�����, F3 .6:3#6413.(-1?4+ 70)7#68241.%26 $043.3;3 

;��7�)�	��
�. 

U	��� &%'#()*--1?4+ 1%:3! .0)7#%<?3.%*626 ;%&%26 %.13-

�	�:��	�� 1"D*0:6, 2%416$%26 1% 7%$?*62, F3 /%413 .6$6.%-1?4+ 70) /%4 


�:��� #3'01. H";%16.*3 .7$6.%8 *% +:041? R#(*1( *%)20#*" 93;3 

������� :3$"4%26 .%!:3C 1"D*0:6 – 1#%:13#0., $043.3&0. 13F3. 

H�	����� 3'’82*% 2%4% 41#(:1(#*3;3 R#(*1( – 1,1-1,2 ;/42
3
, % 704$+ 

������� &'0$?E(81?4+ %! )3 1,6-1,7 ;/42
3
, F3 &*%/*3 7"#".6F(8 

:	���/� ."$6/6*6. L 1%:6D R#(*1%D 2%9!" .).0/0 &2"*E(81?4+ &%;%$?*% 

7�	�������, #0&:3 &*6!(81?4+ .3)37#3*6:*% 0 .3)3(1#62(.%$?*% &)%1*041?, 

�����1���� 4109:041? R#(*1( )3 "#3&09*6D 7#3<"40.. 

=�/�� &'61:0. &%&*%8 $043." ;3473)%#41.3 .*%4$0)3: "#3&0C R#(*10.. 

>��
�� 7#6/6*3- "#3&0C 8 .6#('(.%**+ $040. *% 4D6$%D, &*6F"**+ 

�	�
'+*3;3 0 /%;%#*6:3.3;3 73:#6.( %.131#%:13#*3- 1"D*0:3-. Q#3&0C 

R	���
 47#6+8 1%:3! %:16.*" +#3(1.3#"**+, &(23.$"*" )0+$?*041- 

��)��. K041 #34$6* *% 1%:6D R#(*1%D #0&:3 473.0$?*-81?4+, &*6!(81?4+ 


	�4������ $043.6D 7$3)3.3-+;0)*6D #34$6*. 

H� ;0#4?:6D 4D6$%D, . 204<+D 0*1"*46.*6D .6#('(.%*? $04( /%413 


��:���� 73#3D3.0 '(#0, 70) /%4 +:6D ( 73.01#+ 70)092%-1?4+ 431*0 13** 

7���, 704:(, .*%4$0)3: /3;3 (E:3)!(81?4+ R#(*13.69 73:#6., *% )":0$?:% 

�������	�
 3;3$-81?4+ &"2*% 73."#D*+. L 1%:6D 204<+D %:16.*3 )08 *" 

����:� .01#3.%, %$" 9 .3)*% "#3&0+, +:% &2"*E(8 . R#(*10 .2041 %&31(, 

8��8�	�, :%$0- 1% 0*E6D 20:#3"$"2"*10., F3 73;0#E(8 93;3 #3)-/041?. 
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1&'#)'0.2&' 3!"#$%&'&&( %+45*//(. B0)7#68241.% IBJ 8 

731(!*626 )!"#"$%26 "*"#;"16/*3;3 &%'#()*"**+ )3.:0$$+.  3 

"*"#;"16/*6D &%'#()*"*? )3.:0$$+ .0)*34+1? E(2, .0'#%<0-, 

"$":1#32%;*01*0 1% 03*0&(-/0 .67#320*-.%**+. H%9'0$?E *";%16.*32( 

.7$6.( <6D &%'#()*-.%/0. 70))%-1?4+ %12345"#*" 73.01#+, ;0)#345"#%, 

$01345"#%, 5$3#%, 5%(*%, % /"#"& *6D 0 $-)6*%. 

>��
��� )!"#"$%26 E(23.3;3 &%'#()*"**+ )3.:0$$+ *% 

)�	�
���	���� 0 $043&%;310."$?*6D 70)7#68241.%D 8: )"#".33'#3'*" 

����)��, ."*16$+13#*0 1% :327#"43#*0 (41%*3.:6, %.131#%*473#1*0 &%43'6, 

�	�:��	� 0 '($?)3&"#6 1% 0*.  

B	�<�� E(23(1.3#"**+ 70) /%4 #3'316 )"#".33'#3'*3;3 3'$%)*%**+ 

��1 343'$6.3410 .*%4$0)3: 47"<650:6 :3*41#(:<0C :3!*3C ;#(76 ."#41%10.. 

M�:, *%7#6:$%), )$+ :#(;$376$+$?*6D ."#41%10. )320*(-/62 8 


���:�/������� E(2, F3 47#6/6*+81?4+ %"#3)6*%20/*626 7#3<"4%26 . 

���<� &('/%413;3 .0*<+ 1% %:40%$?*626 :3$6.%**+26 )64:% 76$:6. J#02 

<��;�, . 7#3<"40 #0&%**+ .6*6:%8 &*%/*% 2"D%*0/*% 4:$%)3.% E(2( 


����)�: #(9*(.%**+ &.’+&:0. ( )"#".6*0, .0'#%<0C 3'#3'$-.%*6D 

��;���
�:, % 2"D%*0&26 7#6.3)( 9 73)%.%**+ 1%:3! 41.3#--1? )3)%1:3.69 

���, D3/% 93;3 #0."*? &*%/*3 *6!/69. V*1"*46.*0 ($?1#%&.(:3.0 4:$%)3.0 E(-

��, F3 .6*6:%-1? ( #%&0 3'"#1%**+ :#(;$3C 76$:6, E:0)$6.3 .7$6.%-1? *% 

�����;�
/�� 7"#43*%$ 0 )3.:0$$+. 

>��
��� 7#6/6*%26 70).6F"*3;3 #0.*+ &.(:3.3;3 164:( 70) /%4 

	����� ."#41%10. 41#(;%$?*3C ;#(76 (5(;(.%$?*6D, #"942(43.6D, /3-

��	���/��) 8 .6D#3.0 7#3<"46 . &3*0 2%:462%$?*3;3 *%'$6!"**+ $"& 

�4�
 )3 :#%C. 413$0., "$"2"*10. 3;3#3)!"**+ 0 2"D%*0&2( 73)%.%**+ 


�	�����
, % 1%:3! .0'#%<09*0 7#3<"46 .*%4$0)3: 41%16/*3C 1% )6*%20/*3C 

�
	�
�
�4����� 3'"#13.6D "$"2"*10. 3'$%)*%**+ 13F3.  

P������� 47":1# 1%:3;3 E(2( 2%8 13*%$?*69 D%#%:1"# & 34*3.*3- 

/�������, 7#373#<09*3- )3 :0$?:3410 7#3D3)0. $"& *3!% '0$+ ;('3: 413$% 

�� 4":(*)(. J#02 34*3.*3;3 13*(, 47341"#0;%-1?4+ .6F0 ;%#23*09*0 

�:��)�
�, :#%1*0 34*3.*09 /%41310. 

?�7�	��� 1% 5#"&"#(.%$?*0 ."#41%16 ;"*"#(-1? E(2 &*%/*3C 

�����
���� . 34*3.*32( . #3'3/32( #"!620. W%#%:1"# E(2( 7#6 <?32( 

1 E6#3:342(;3.69, 7"#".%!*3 .643:3/%4131*69 & 23!$6.626 13*%$?*626 

�:��)�
���. 

=�/� E(23." &%'#()*"**+ )3.:0$$+ .6*6:%8 70) /%4 #3'316 ."*-

������	�� .(&$0., F3 #3&1%E3.(-1?4+ &% 2"!%26 .6#3'*6/6D 7#620F"*?, 

� 1%:3! :327#"43#*6D (41%*3.3:, #"46."#0. 13F3. B#6/6*%26 E(2( 


�������	�� .(&$0. 8 *"41%<03*%#*0 :3$6.*0 7#3<"46 %"#3)6*%20/*3;3 

7���)4�� 1% .0'#%<0C "$"2"*10. ."*16$+<09*6D 4641"2. L*%4$0)3: 

����<���	�� :3$6.*6D 7#3<"40. .6*6:%-1? .6D#3.0, 1(#'($"*1*0 1% 

�
��:���
� E(26 (1%'$. 7.7).  
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M����<� 7.7 

@$#!$ :$.$ /0&/+&25 +2%-+ %'#'+//"#/"&25 +'#0)!)-+ 

åøæ×æØç E(2( KãàæÞö &.(:(, 

åûS
ÿæ×æàèCæÞÞD *3#26 

(&÷ãÝÞç & X5EFIO
åæ×æàççÛ×çÛÞæ 3'$%)*%**+ (."#41%16): 

Q :#(;$376$+$?*0  

Q 5(;(.%$?*0  

Q #"942(43.0 

Q 41#(;%$?*0    

Q 5#"&"#(.%$?*0    

Q 41#0/:376$+$?*0 

Q E673#0&%$?*0 

Q 4."#)$6$?*0     

Q 41#(;%$?*0  

Q 41#0/:3.3-E$05(.%$?*0  

Q $04376$?*0 #%26 

TVEWXF
WXXEWXI
TYEWXZ
T[EWV\
T[EWX[
WXXEWXZ
TZEWX\
Z[ET[
TIEWX[
TXETV
TZEWXF

WVEVF
VXEVI
WYEVZ
W[E\\
W[EV[
VXEVZ
WZEV\
[EW[
WIEV[
WXEWV
WZEVF

]����/� 4:$%)3.% E(2( 53#2(81?4+ . 34*3.*32( .*%4$0)3: )64'%-

���� 3'"#13.6D "$"2"*10., 1"#1+, ()%#0., .0'#%<0C . 2"D%*0&2%D 7#6.3)( 1% 

7�	�)�/�, 73.01#3.3)0. 13F3.  

H� )"#".33'#3'*6D 70)7#68241.%D E6#3:3 &%41343.(-1? 3'$%)*%**+ 

�)�	�� )0C ($04376$?*0 #%26), 731(!*0 "*"#;"16/*0 (41%*3.:6 (*%4346, 

:��7	���	�, ).6;(*6), &%$0&*6/*69 1#%*473#1, +:0 8 731(!*626 )!"#"$%26 


��	�<��. L .40D .67%):%D .0'#%<0+ 73E6#-81?4+ R#(*132 0 )34+;%8 

8�)�����
 !61$3.6D 1% ;#32%)4?:6D '()0."$?, /%413 7#6&.3)61? )3 

�
�:�
�� :3$6.%*?. B"#")%/% .0'#%<0C /"#"& 5(*)%2"*16 1% R#(*1 23!" 

�7	�/���� *"#0.*320#*( (4%):(, #(9*(.%**+ 0*!"*"#*6D 473#() 0 !61$3.6D 

��)�
���. ,3*% )0C .0'#%<0C . *%.:3$6E*?32( 4"#")3.6F0 .6&*%/%81?4+ 


���/��� CC &%1(D%**+ ( R#(*10, +:%, +: 7#%.6$3, 41%*3.61? 1 )O/2. 

^_`_a_ bcdef ghdidjkljmcnchojfjp cojqerdjfjrst

T"$-$3&*3-7%7"#3.% 7#3264$3.041? 8 3)*08- 0& *%9'0$?E 

.3)3473!6.*6D ;%$(&"9 *%#3)*3;3 ;3473)%#41.%. M32( 70)7#68241.% 

<"$-$3&*3-7%7"#3.3C 7#3264$3.3410 .7$6.%-1? *% 41%* 73."#D*".6D .3).  

Y3#0/*" 473!6.%**+ 4.0!3C .3)6 . ;%$(&0 41%*3.61? '$6&?:3  

2 2$#) 2
3
, 2%9!" 4,5-4,7% &%;%$?*3;3 .3)3:3#641(.%**+. T" &(23.$"*3 

162, F3 ( )"+:6D 1"D*3$3;0/*6D 7#3<"4%D *"3'D0)*62 8 .6:3#641%**+ 

4.0!3C .3)6.   

 $+ 70)7#68241. <"$-$3&*3-7%7"#3.3C 7#3264$3.3410 7#3'$"2% 

&*6!"**+ :0$?:3410 1% 41(7"*+ &%'#()*"*3410 410/*6D .3) 2%8 

7"#E3/"#;3." &*%/"**+. X3$3.*62 )!"#"$32 (1.3#"**+ &%'#()*"*6D 

410/*6D .3) 8 .6#3'*6<1.3 <"$-$3&6, +:" '%&(81?4+ *% 4($?5%1*32( 1% 
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4($?501*32( 47343'%D .6.%#-.%**+ )"#".6*6 1% .0)'0$-.%**0 

*%70.5%'#6:%1( & .6:3#641%**+2 D$3#7#3)(:10.. 

=��	�)�� 410/*0 .3)6 70)7#68241. ;%$(&0 D%#%:1"#6&(-1?4+ 

��
���� . *6D 1%:6D E:0)$6.6D #"/3.6*, +: 4($?5%16, D$3#6)6, 

�8��7	�)�:��, 5"*3$6, 53#2%$?)";0)6, 2"1%*3$, 5(#5(#3$, 

)����������8�), )62"16$)64($?50). G4*3.*% 7#6/6*% *";%16.*3;3 


7��
� *% *%.:3$6E*8 4"#")3.6F" 70)7#68241. ;%$(&0 – .6:3#641%**+ 

���	�� 1"D*3$3;09 1% 3'$%)*%**+. ,%'#()*"*0 410/*0 .3)6 (1.3#--1?4+ 70) 

/�� 3'#3':6 <"$-$3&*3C 1% 7%7"#3.3C 2%46, 7#326.%**+ 1% &;(F"**+ 

<�������, :3*)"*4%<0C &)(.%*?, #3&;3*( 4:676)%#-46#<-, .6$(/"**+ 

�����
, 23:#3;3 :3#(.%**+ $0432%1"#0%$0. 13F3. ,% 4($?501*3;3 47343'( 


�	���<�
� 7%7"#( . 410/*0 .3)6 1%:3! 731#%7$+8 4($?501*69 $(;. L 

���/�� .3)%D ;0)#3$0&*6D .6#3'*6<1. *%+.*0 476#13.0, 5(#5(#3$?*0 

:��7����, 46.(E*0 "50#3%$?)";0)*0 1% 4:676)%#*0 5#%:<0C 9 :64$316. 

A��:� 23!(1? 2%16 :64$(, *"91#%$?*( %'3 $(!*( #"%:<0-, F3 . '()?-

�:��� .67%):( 73.’+&%*3 &0 &20*3- 7#6#3)*3;3 #H .3)3926F (1%'$. 7.8). 

M����<� 7.8 

?!#!6)'#20)26! 0)/6-+ @'4*4/ &/-8!8'#/+/A 8#/.204/+/0)- 
ûèÝ .6#3'*6<1.% JãØöëãêùö 410/*6D .3) *%  

ùçÞÞÜ 7#3)(:<0C, 2
3 

5æ×æÝçàèCæ 

5ÜØöúãùÞÙ *"'0$"*% <"$-$3&% WYXuWII ëèêØæ 

5ÜØöúãùÞÙ '0$"*% <"$-$3&% \VIuIXX Þæéù×ÙØöÞç-$(!*" 

JÙ×ùçÞ YXu[X Þæéù×ÙØöÞæ 

ÿÙíã× IXu[X êØÙÛçëèêØæ 

5ÜØöúÙùÞÙ *"'0$"*% <"$-$3&% WXWuWW[ ØÜøÞæ 

ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  
 

1. K3$? IBJ ( *%#3)*32( ;3473)%#41.0 L:#%C*6. 

2. X"3;#%50+ #3&20F"**+ ;%$(&"9 7#3264$3.3410 IBJ. 

3. G:#"4$01? &%;%$?*( D%#%:1"#6416:( $04376$?*3C 7#3264$3.3410. 

4. Z:( 34*3.*( 7#3)(:<0- .67(4:%8 )"#".33'#3'*% 7#3264$3.041?? 

5. Z:0 34*3.*0 1"D*3$3;0/*0 7#3<"46 . )"#".33'#3'*09 7#3264$3.3410? 

6. I(!*" .%#0**+ <"$-$3&6. G4*3.*0 1"D*3$3;0/*0 7#3<"46. 

7. A($?5%1*" .%#0**+ <"$-$3&6. G4*3.*0 1"D*3$3;0/*0 7#3<"46 

8. A($?501*" .%#0**+ <"$-$3&6. G4*3.*0 1"D*3$3;0/*0 7#3<"46. 

9. J#%51-7#3<"4 3)"#!%**+ 7%7"#(. G4*3.*0 1"D*3$3;0/*0 7#3<"46. 

10. G4*3.*0 1"D*3$3;0/*0 7#3<"46 3)"#!%**+ 7%7"#(. 

11. Z:69 .7$6.  )"#".33'#3'*3C 7#3264$3.3410 *% %12345"#(? 

12. Z: .7$6.%8 )"#".33'#3'*% 7#3264$3.041? *% $01345"#(? 

13. Z:69  .7$6. )"#".33'#3'*3C 7#3264$3.3410 *% ;0)#345"#(? 

14. @7$6. <"$-$3&*3-7%7"#3.3C 7#3264$3.3410 *% ;0)#345"#(. 

15. Z:0 34*3.*0 *%7#+26 #"4(#43&'"#"!"**+ . $043.09 7#3264$3.3410? 
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Ðvwxyz { 

ÀÃÐÎÏÐÎÌÈÑËÎÂÈÉ ÊÎÌÏËÅÊÑ 

Ñó÷àñíèé ñòàí ³ ñòðóêòóðà àãðîïðîìèñëîâîãî 
êîìïëåêñó.  Ñ³ëüñüêå ãîñïîäàðñòâî. 
Ðîñëèííèöòâî, îñíîâí³ òåõíîëîã³÷í³ ïðîöåñè ó 
ðîñëèííèöòâ³. Åêîëîã³÷í³ ïðîáëåìè 
ðîñëèííèöòâà. Åêîëîã³çàö³ÿ ñó÷àñíîãî 
çåìëåðîáñòâà. Òâàðèííèöòâî, îñíîâí³ 
òåõíîëîã³÷í³ ïðîöåñè ó òâàðèííèöòâ³. Âïëèâ 
â³äõîä³â òâàðèííèöòâà íà äîâê³ëëÿ. Ìåòîäè 
î÷èùåííÿ òà óòèë³çàö³¿ ãíîéîâèõ ñòîê³â. 
Á³îòåõíîëîã³ÿ ïåðåðîáêè â³äõîä³â 
òâàðèííèöòâà. Ïåðåðîáíà ïðîìèñëîâ³ñòü 
àãðîïðîìèñëîâîãî  êîìïëåêñó. Õàð÷îâà 
ïðîìèñëîâ³ñòü. Âïëèâ õàð÷îâî¿ ïðîìèñëîâîñò³ 
íà äîâê³ëëÿ. Àëüòåðíàòèâí³ ð³øåííÿ ó õàð÷îâ³é 
ïðîìèñëîâîñò³ 

 

 
 

 
8.1. Ñó÷àñíèé ñòàí àãðîïðîìèñëîâîãî êîìïëåêñó  
 

 !"#  !"#$"#%&'(#)#!# *#%$(+*', (-./) ) +*#0#%121 ) 3*# 

$+"+#210&4&,  53+ )15 "1)06 "#7)&4*, 8#!# '9+" 4  7: ( 0'#) 0#!# 

9,0*21#0,) 006, 7 :+7$+;+0#'41 $#4"+: 0 '+(+006 , #'0#)0&< )&5 < 

$"#5,*41) < ";,) 006 )15$#)150# 5# 9171#(#!1;0&< 0#"% '$#3&) 006,   

4 *#3 #:'6!, $#'4 ; 0= 0  "&0#* 7 (+3&4= 5#:"#:,4 0 '+(+006. 

>,; '0&8 '4 0 -./ ?*" @0& < " *4+"&7,A4='6 !(&:#*#B *"&7#B, 

7,%#)(+0#B 6* 9 *4#" %& 7 ! (=0#+*#0#%1;0#!# < " *4+",, 4 * 1 
0+5#(1* %&  !" "0#@ $#(14&*&.  

C,0*21#0 (=0  '4",*4,"  -./ ?*" @0& % A 0&7*, 5&'$"#$#"218: 

 ! 0&7=*&8 "1)+0= %+< 017 21@;  
 ! )&'#*  ; '4*  % (#$"#5,*4&)0#@ ",;0#@ $" 21; 
 ! %#0#$#(16 5+"3 )& D#5# 7 :+7$+;+006 '1(='=*#!#'$#5 "'=*&< 

$15$"&A%'4) 4+<01*#B 4  %10+" (=0&%& 5#:"&) %&;  

 ! 0+70 ;0  5+"3 )0  $154"&%*  , 910 0',) 001 1 *"+5&4,) 001 
#'0#)0&< 4+<0#(#!1;0&< #$+" 218, 9#"%,) 001 7 *,$1)+(=0&< 210 

4#D#;  

 ! 70 ;01 )4" 4& $15 ; ' 7:&" 006, 4" 0'$#"4,) 006 4  7:+"1! 006 

$"#5,*21@; 
 ! 0+'$"&8064(&)1'4= 0 ,*#)#-4+<01;0#!# $"#!"+', 1 ',; '0&< 

+*#(#!1;0#-:+7$+;0&< 4+<0#(#!18.  
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? %&0,(1 5+'64&(1446 ) ,%#) <   5%101'4" 4&)0#-*#% 050#@  '&'4+%& 

!#'$#5 "B) 006 ) ?*" @01 '*( (&'6 5)  4&$& '1(='=*#!#'$#5 "'=*&< 

$15$"&A%'4): *#(!#'$&, 6* *##$+" 4&)0  9#"%  )( '0#'41, 4  " 5!#'$& – 7 
5+"3 )0#B 9#"%#B )( '0#'41.  

.1'(6 1992 "#*, ) ?*" @01 $"#)+5+0# "+'4",*4,"&7 21B *#(!#'$1) 1 
" 5!#'$1), $" *4&;0# (1*)15#) 01 !#'$#5 "'4)  7 5+"3 )0#B 9#"%#B 

)( '0#'41, $"#)+5+0# "#7$ B) 006 '1(='=*#!#'$#5 "'=*&< 7+%+(=, 

*#(!#'$0#@ 1 " 5!#'$0#@ 4+<01*&. 

| 4 :(&21 8.1 0 )+5+0# 5 01 )&"#:0&24)  0 8) 3(&)1E&< )&51) 

}~������� ! (,7+8 '1(='=*#!# !#'$#5 "'4)  7  1990-1995 "#*& 4  

}�~�}������ 1 $"#!0#7 0  2010 "1*. 

������� 8.1 

 !"#$%!&'(# %)*()+,!(-.!/ (!0-( 1"#023&-4 5),267* 8-,9893#5# 

5#81#0)"8'(), '!8. '#%% 

 

G ! (#% -./ ?*" @0& % A 70 ;01 %#3(&)#'41 5(6 7:1(=E+006 

)&"#:0&24)  "#'(&00&2=*#@ 4  4) "&00&2=*#@ $"#5,*21@. >(15 7)+"0,4& 

#'#:(&), ,) !, 0  )$"#) 53+006 0#)&< 9#"% !#'$#5 "B) 006 0  '+(1 4  

$#E&"+006 ',; '0&< 4+<0#(#!18 7:+"1! 006 4  $+"+"#:*& '1(=!#'$-

$"#5,*21@. H0#)(+006 $#4"+:,B4= 4 *#3 7 '#:& )&"#:0&24) , D# 

#:'(,!#),B4= -./. 

 

8.2. Ñòðóêòóðà àãðîïðîìèñëîâîãî êîìïëåêñó 

 

-!"#$"#%&'(#)&8 *#%$(+*' – 2+  '*( 5#)  ; '4&0  0 21#0 (=0#!# 

!#'$#5 "'4) , D# #:’A50,A 0&7*, '1(='=*#!#'$#5 "'=*&<, $"#%&'(#)&<, 

0 ,*#)#-)&"#:0&;&<, 0 ); (=0&< 4  10E&< $15$"&A%'4). I16(=01'4= -./ 

'$"6%#) 0  0  #5+"3 006, 4" 0'$#"4,) 006, 7:+"1! 006, $+"+"#:*, 4  

"+ (17 21B '1(='=*#!#'$#5 "'=*#@ $"#5,*21@. 

���� ���� ���� ���� ���� ���� ����
�$"#!0#7) 

�����, )'=#!# ��� � �¡��� ����� ����� �� ¡¢  �����

£¤���¥�¦ :,"6*  ��� � ����� ��¢�¢ �¡��¡ �� �� �����

§��¨©���  �¢�� ���� ��¢� �� � �¡ � ����
ª«��-)�¬���� ��¡ ��  ¢� �� �¡ ���
®�¯�°¬¨ � ¢�� ����� ����� � ��� ��¢�� �����
±¥�²³      ����  ��� ���� �¡¡�  ���
´¬�µ� 1 6!�µ� ���� ���� �¢�¡ ���� �¡�¢ �¢��
¶���·�®µ ¡�¢ �¢�   � ��� ��¢ ���
¸¹¨º� MJO �¡�� � �� ��¢� �� ¢ ���� ����
§¥����® ���  ���� ��¢� ���� ���� ����
»®�®���® �  ¡¢ ¢  ¢   � ��
´¯�¼¨ ¢¡� ¢�¢ � � ��¢ �¢� ¢��
½¦¼¨¾ %¬� E4 � �¡¢ ���¡¡ ��¢�� ����� ���� �����
¸�¬��� ����� ����� �¡�¢¢ �¡��¡ �¢�¢� �����
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I# '*( 5, -./ )<#564= 4"& )7 A%#$#)'67 01 ( 0*&:  

 ! ! (,71, D# )&!#4#)(6B4= 7 '#:& )&"#:0&24)  5(6 -./;  

 ! '1(='=*+ !#'$#5 "'4)# ("#'(&00&24)# 1 4) "&00&24)#);  

 ! $+"+"#:01 ! (,71,  6*1  7518'0BB4=  7:+"+3+006,  $+"+"#:*,  4  

"+ (17 21B '1(='=*#!#'$#5 "'=*#@ $"#5,*21@ ("&'. 8.1). 

 !"#$#%&'&$(&)*+$#%, -*./0&12)23*004  7 :+7$+;,A  )'1 ( 0*& -./ 

% E&0 %& 4  #:( 50 006%: *#%: 80 %&, 4" *4#" %&, $(,! %&, '1) (* %&, 

4#D#,   4 *#3 7"#E,) (=0&%& '&'4+% %&, #:( 50 006% 5(6 < ";#)#@ 4  

(+!*#@ $"#%&'(#)#'41 4  10E#B 4+<01*#B. 

 

J&'. 8.1. >4",*4,"0  -./ 

 

5!-!60* (+&-/$"&3!$7# 7 5#)#(=06A $#4+"+:& -./ , %10+" (=0&< 

5#:"&) <, #4",4#<1%1* 4 <, $+'4&2&5 <, < ";#)&< 5#: )* <, 9 ":0&* < 4  

*#0'+") 04 <.  

8&-1!%&+-&3* (+&-/$"&3!$7# #:'(,!#),A 4) "&00&24)#, 0 5 B;& 

8#%, 7: ( 0'#) 01 *#02+04"#) 01 *#"%&. 

9!%+&1!&"&'!60* (+&-/$"&3!$7# 7 8% A4='6 )&"#D,) 006% 

%1*"##"! 017%1) 5(6 < ";#)#@ $"#%&'(#)#'41: 5"13531), %#(#;0#*&'(&<, 

#24#)#*&'(&< : *4+"18 4  10E+.  

R ,*#)+ #:'(,!#),) 006 7 :+7$+;,A "#7"#:*, 4  )$"#) 53+006 

0#)&< 4+<0#(#!18 ) ,'1 ( 0*& -./. G#*"+% , 5(6 '1(='=*#!# !#'$#5 "'4)  

E(6<#% '+(+*21@ )&)#5&4= 0#)1 :1(=E $"#5,*4&)01 '#"4& "#'(&0 4  $#"#5& 

4) "&0, 5(6 < ";#)#@ $"#%&'(#)#'41 "#75"#:(6A 0#)1 4+<0#(#!1@ 
)&"#:0&24) ,   4 *#3 7 8% A4='6 )5#'*#0 (+006% 7 '#:1) )&"#:0&24) .  

 !"#$#%&'&$(&)*+$#%, 7* -,"!&+*7/30, 12)!30/:73& )&*#0,A 

"#:#4& 71 '$#",53+006 9+"%, 5#"1!, 7"#E,) (=0&< 4  #',E,) (=0&< 

* 0 (1) 4#D#. 

¿ÀÁÂÃÂÄÅ
ÆÇÃÈÇÉÊËÃÌÍÇ 

ÎÇÃÁÏÑÑÏÒÌÍÇ 

ÓÍÊËÏÑÑÏÒÌÍÇ 

ÔÊÁÕÖÀ 6$7"7+7%%>, 
17"7"#$3! ') "7),-6)&-4
8-,9893#5#81#0)"893#4

1"#023&-4 

×ØÙÚÛÙÚÜÝÞßÚàÝá F@BADGF: 

ÔÊÁÕÖÀ  6)$7617H7%%> 
ÌÊ #$8,25#(2()%%>  ?AF 

â '1(='=*#!#'$#5 "'=*+ 
% E&0#:,5,) 006  
S <1%1;0  $"#%&'(#)1'4=  
S *#%:1*#"%#)  1 
%1*"#:1#(#!1;0   
$"#%&'(#)#'41  
S '1(='=*#!#'$#5 "'=*+ 1 
%+(1#" 4&)0+ :,51)0&24)# 

â '*( 5'=*1 $"&%1D+006
S < ";#)  $"#%&'(#)1'4= 
S (+!*  $"#%&'(#)1'4= 
S 4#"!1)(6  
S 4" 0'$#"4,) 006 
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 !"#$#%, '&$(&)*+$73& A 2+04" (=0#B ( 0*#B -./ )#0# #<#$(BA 

5)1 )7 A%#$#)’67 01 ! (,71: +&$"/00/:73& 7* 73*+/00/:73&.  

>1(='=*+ !#'$#5 "'4)# )&*#0,A *#%$(+*'#,4)#"B) (=0, 9,0*21B. G 

#50#!# :#*, 8#!# #:'(,!#),B4= ! (,71 $+"E#@ ( 0*& (D# )&!#4#)(6B4= 

7 '#:& )&"#:0&24)  5(6 -./),   7 10E#!#, 8#!# $"#5,*216 A $"+5%+4#% 

$#5 (=E#@ $+"+"#:*& , 4"+418 ( 021. 
;*"2<! <1,+!'*004, (,+,+&1%/ 7* +,*"!<*:!= $!"#'&$((+&)2%:!=. T (,71 

#<#$(BB4= $15$"&A%'4)  (+!*#@ 4  < ";#)#@ $"#%&'(#)#'41, '<#)&D , 

4" 0'$#"401 7 '#:&, 4#"!1)(B. 

L&E+ 7  ,%#) 7: ( 0'#) 0#@ )7 A%#51@ )'1< 4"=#< ( 0#* 5#'6! A4='6 

$#7&4&)0&8 *102+)&8 "+7,(=4 4 "#:#4& -./ – 8#!# $"#5,*216 :,5+ 

7 5#)#(=064& $#4"+:& '$#3&) ;1) 1 %#3+ :,4& *#0*,"+04#'$"#%#30#B. 

 
8.3. Ñ³ëüñüêå ãîñïîäàðñòâî 
 
>1(='=*+ !#'$#5 "'4)# – #50  7 0 8) 3(&)1E&< ! (,7+8 

% 4+"1 (=0#!# )&"#:0&24) , D# 7 :+7$+;,A (B5+8 $"#5,*4 %& 

< ";,) 006 "#'(&00#!# 4  4) "&00#!# $#<#53+006,   $+"+"#:01  ! (,71 – 

'&"#)&0#B. 

ã��� 7  ; '1) 0+#(14, (8-10 4&'. "#*1) 5# 0. +.) (B5&0  0 );&( '= 

��~�ä����� $+"E1 #*,(=4,"+01 "#'(&0&, 0 '+(+006 G+%(1 '4 0#)&(# 

���åæ�� 4 %1(=8#01). >=#!#501 4 *  *1(=*1'4= (B5+8 0 "#53,A4='6 7  10 

�ç��. Q*D# $#51:01 4+%$& 7"#'4 006 0 '+(+006 $( 0+4& 7:+"+3,4='6 , 

è�é���çæ�è�, 4# $" 21)0&* % '1(='=*#!# !#'$#5 "'4)  4"+:  :,5+ (&E+ 

}~���ê�è $+"E&< 5)#< 5+'64&(14= XXI '4. )&"#:&4& '41(=*& $"#5,*41) 

ë�~ì���çç�, '*1(=*& @< :,(# )&"#:(+0# 7  )'1 $#$+"+501 10 4&'. "#*1) 

����~�� 2&)1(17 21@. 
? 7)’67*, 7 : ! 4&%& 7+%+(=0&%& "+',"' %& 4  '$"&64(&)&%& 

 !"#*(1% 4&;0&%& ,%#) %& '1(='=*+ !#'$#5 "'4)# A #501AB 7 $"#)150&< 

! (,7+8 % 4+"1 (=0#!# )&"#:0&24)  ?*" @0&. K+ #50  7 0 8'4 "1E&< 

! (,7+8 )&"#:0&24)  – ) 018 7 8064# % 83+ 22% $" 2+75 40#!# 0 '+(+006 

?*" @0&, 6*  #<#$(BA 5)1 )7 A%#$#)’67 01 ! (,71:  
1. >&$"/00/:73& (7+%(+"#:'4)#) – )&"#D,) 006 '1(='=*#!#'$#-

5 "'=*&< *,(=4,".  

2. ?3*+/00/:73& – )&"#D,) 006 ')18'=*&< 4) "&0 5(6 #5+"3 006 

$"#5,*41) < ";,) 006 4  '&"#)&0& 5(6 < ";#)#@ 8 (+!*#@ $"#%&'(#)#'41. 
>1(='=*#!#'$#5 "'=*1 ,!1556 ?*" @0& '4 0#)(64=: #"01 7+%(1 – 

:(&7=*# 55% )15 7+%+(=0#!# 9#05, ?*" @0&; $ '#)&D  4  '10#3 41 – 

% 83+ 12%; ' 5& 4  )&0#!" 50&*& – % 83+ 2 )15'#4* . 

.15 ; ' +*#0#%1;0&< "+9#"% 7'6)&(&'= 0#)1 9#"%& )( '0#'41 0  

'+(1 4  0#)1 4&$& '1(='=*#!#'$#5 "'=*&< $15$"&A%'4): 

 ! @,+-,+$73& 7 '0#) 0+ 0   $"&) 4018 )( '0#'41;  
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 ! *'+&@!+-/ 4  *'+&%&-1!0*7/ – 0  $"&) 40#-*##$+" 4&)018;   

 ! &+,0)0! (!)(+/A-$73*.  

G  ,%#) :,5=-6*#@ 9#"%& )( '0#'41 %#30  !#)#"&4& $"# 5)  E(6<& 

"#7)&4*, '1(='=*#!#'$#5 "'=*#!# )&"#:0&24) : ,%$7,0$/30/B 4  

!07,0$/30/B. 

í� ,%$7,0$/30&'& 3/+&10/:73* '$#'4+"1! B4= *1(=*1'0+ 

å���æî�çç� $"#5,*21@ , " 71 0+7%100#@ (; '4# 0&7=*#@) 6*#'41 7  

~�ë�ç�� "#7E&"+006 $#'1)0&< $(#D 4  7 (,;+006 5#5 4*#)&< 4",5#)&< 

~���~���.  

ïðñòðóôõðò )+5+006 '1(='=*#!# !#'$#5 "'4)  5#7)#(6A 7  ,%#) 

������ *1(=*#'41 4",5#)&< "+',"'1) 4  $(#D ,!15= $15)&D,) 4& 6* 

���æ����æ, 4 * 1 6*1'4= $"#5,*21@. >$"&64& 2=#%, $#)&001 70 ;01 * $14 -

��������çç� , %+< 017 21B, +(+*4"&91* 21B 4  <1%17 21B '1(='=*#!# 

ê��}���~����, E&"#*+ 7 (,;+006 5#'6!0+0= 0 ,*&, D# 5#7)#(&4= 

����~ö���� 0#)1, :1(=E ,"#3 801 '#"4& "#'(&0 4  )&"#D,) 4& 0#)1, 
���æî $"#5,*4&)01 $#"#5& 4) "&0. H501AB 7 ,%#) )&<#5, '1(='=*#!# 

ê��}���~���� ?*" @0& 7 *"&7& A 8#!# $+"+)+5+006 0  104+0'&)0&8 E(6< 

~�å�����. 

÷��æ�æ�� !#'$#5 "'4)# ?*" @0& % A 0&7*, $"#:(+%, D# 

}��~���ö�æ 0+! 80#!# )&"1E+006. H'0#)0&%& 7 0&< A 0&7=*&8 "1)+0= 

è�ë�ç�å���� )&"#:0&24) , 7 '4 "1(  4+<01* , 6*  A % 4+"1 (#%1'4*#B 4  

�ç�~ê����~��ç�ö; )&'#*  ; '4*  ",;0#@ $" 21 (5# 70% )'1< 

��ëç���ê�ìç�ë $"#2+'1)) 4  10. 

ø�� '1(='=*#!#'$#5 "'=*#!# )&"#:0&24)  0 8) 3(&)1E+ 70 ;+006 

è�ö�æ 4 * 7) 01 !",$#)1 "+',"'&, 5# 6*&< 0 (+3 4=: 

ù U",04&, 6*1 $#*& D# < " *4+"&7,B4='6 ) ?*" @01 )&'#*#"#5B;&%& 

ì�~ç�å�è�è�; 

ù +0+"!#0#'1@ – , '1(='=*#%, !#'$#5 "'4)1 )&4" ; A4='6 40-45% 

��å��æç�ê� $ (=0#!#, 30-35% :+07&0, 4  9%  +(+*4"#+0+"!1@ )15 

å�ê��æç�ë )&4" 4 ) ?*" @01. R 8:1(=E +0+"!#A%0&%& #$+" 216%& $15 ; ' 

��~�ä���çç� $"#' $0&< 1 4+<01;0&< *,(=4," A #:"#:14#* U",04, 4  

å��~�çç� )"#3 B – )#0& '4 0#)(64= 60-75% +0+"!#)&4" 4;  

ù )#5#7 :+7$+;+01'4=  4%#'9+"0&%& #$ 5 %& ) '+"+50=#%, $# 

|�~��ç� 7 5#)1(=0 . -(+ , 5+6*&< "+!1#0 < *" @0&, #'#:(&)#  

}����çç�ë, )#501 "+',"'& A #:%+3,) (=0&% 9 *4#"#%, 4#%, , 2&< 

~�é�ç�ë )&*#"&'4#),B4= E4,;0+ 7"#E+006; 

ù 0 '1006 ($#'1)0&8 % 4+"1 () – '4 0#)&4= 4, ; '4&0, *102+)#!# 

}~������, 6*  0+#:<150  5(6 )154)#"+006 $"#2+', )&"#:0&24) . 

ú~����è� ) ?*" @01 $#(6! A , 0+5#'4 4018 7 :+7$+;+0#'41 
ê��}���~��� 6*1'0&% 0 '100A)&% % 4+"1 (#%; 

ù % 4+"1 (& (%10+" (=01 5#:"&) , 7 '#:& 7 <&'4, "#'(&0) 4  

���æ�æ��ê��}���~�æ�� )&"#:0&24)# (#"! 01;01 5#:"&)  4  *#"%&) 
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ç���ë��ç� 5(6 7 :+7$+;+006 4  $15)&D+006 +9+*4&)0#'41 
û�ç����ç���çç� 7+%(1 1 3&)&< #"! 017%1) 6* 7 '#:1) )&"#:0&24) . 

üý -!0,+*"#0/E )&1+/3 3!)0&$47#:  7#401, 014" 401,  %#0180#-014" 401, 
�è��ç�, 7%1E 01; 9#'9#"01 (',$+"9#'9 4); * (1801 (<(#"&501 4  ',(=9 401); 
��è}����ç� ( %#9#', 51 %#9#', * (1A)  '+(14" , 014"#9#'* , 014"# %#9#'* , 

ç��~�û��, ',(=9 4 % "! 02B, ',$+"9#'9 4, :," , :#"0  *&'(#4 , %#(1:5 4 

�è�ç�ö, ',(=9 4 2&0*,, ',(=9 4 %151 4  10.). R  3 (=, %105#:"&)  %1'464= 0+ 

��î� +(+%+04&, 0+#:<1501 5(6 3&)(+006 "#'(&0,   D+ 8 "1701 5#%1E*&, '+"+5 

���ë A 1 ) 3*1 %+4 (&. 

üý &+'*0!60/E )&1+/3 3!)0&$47#: !018 (',%1E 4)+"5&< )&51(+0= 4) "&0, 

��ì� 1 $15'4&(*#)#@ '#(#%&); $4 E&0&8 $#'(15, ' $"#$+(= ($"#5,*4 

��������çæ #7+" 1 '4 )*1)), 7+(+0+ 5#:"&)# (:#:#)1 *,(=4,"&, " $', )1* , 

ê�~ì���); 4#"9 1 4#"9#*#%$#'4&; :1#!,%,'; !0#@)*   (7:"#53+0  '+;  4) "&0), 

����è� 4  10.  

þòóñôÿôFô – <1%1;01 7 '#:& 7 <&'4, "#'(&0. O(#"#"! 01;01 $+'4&2&5& 

! 2+ $+'4&2&5& (,+.&'& $#*#(1006, 9#'9#"#"! 01;01 – $+'4&2&5& )+2'&'& 

}�����çç�, 6*1  %1'464=  "'+0, $#<1501 '+;#)&0&, 21 0&'41 '$#(,*&, $#<1501 
��~��è�ç���� 4  5&41#* ": %10#)#@ *&'(#4, $"+$ " 4& %151, $#<1501 9+0#(,, 

��~�� 4  @@ '$#(,*. F!+,7+/-/ – 2+ $+'4&2&5& 7+,7#&'& $#*#(1006. 

ú~�}�~��� 7 "#5&0& $1"+4"&%1) 8 @< '&04+4&;0&<  0 (#!1) $1"+4"#@51) )0#'64= 

ç� $#(6 , *1(=*#'41 5-20 2/! , 2+ , 100-1000 " 71) %+0E+, 013 4" 5&2180&< 

}���������.  

>4,$10= E*15(&)#'41 $+'4&2&51) )&70 ; A4='6 0 5<#53+006% 4  

"1)0+% @< )%1'4, , < ";#)&< $"#5,*4 <. G (&E*#)  *1(=*1'4= $+'4&2&51) , 

< ";#)&< $"#5,*4 < 7,%#)(+0  @< 917&*#-<1%1;0&%& )( '4&)#'46%&, 

"#7;&001'4B , )#51 4  3&" <, E)&5*1'4B 8 < " *4+"#% 4" 0'9#"% 21@. 
.+'4&2&5& %#3,4= 7:+"1! 4&'6 , *,(=4," < )15 #50#!# 4&306 5# $’64& 

%1'621). I+6*1 <(#"#"! 01;01 "+;#)&0& 5,3+ '418*1, 70 <#564= @< , U",041 
4  < ";#)&< $"#5,*4 < ;+"+7 4-12 "#*1) $1'(6 7 '4#',) 006. 

9�ñò�����ð� +,$2+$/. I# % 4+"1 (=0&< "+',"'1) )150#'64= '1(='=*#!#'-

}���~�æ�� 4+<01*, (*#%: 80&, 4" *4#"&,  )4#%#:1(1, '1) (*&, "170#!# )&5, 

å��~��æç� % E&0& 4  10.). 

Ðîñëèííèöòâî. J#'(&00&24)# #<#$(BA 4 *1 ! (,71, 6* "1(=0&24)# 

()&"#D,) 006 $+"+) 30# #50#"1;0&< *,(=4,"); ' 51)0&24)# 4  

)&0#!" 5 "'4)#, 5+ *,(=4&),B4= : ! 4#"1;01 "#'(&0& ("&'. 8.1). 

? "1(=0&24)1 )&"#D,B4= 7+"0#)1, 4+<01;01, :,(=:#$(1501, #)#;+)#-

: E4 001 4  *#"%#)1 *,(=4,"&. 
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M #'4 001 "#*& ) ?*" @0& 5+D# '*#"#4&(&'6 $(#D1 $15 7+"0#)&%& 4  

#)#;+)#-: E4 00&%& *,(=4," %&, )#50#; ' 7"#'(& $15 *#"%#)&%& 4  

4+<01;0&%&. M7 ! (1 $15 "1((B ) ?*" @01 )&*#"&'4#),A4='6 :(&7=*# 56% 

$(#D1 '1(='=*#!#'$#5 "'=*#!# 7+%+(=0#!# 9#05,, D# A #50&% 7 0 8)&D&< 

$#* 70&*1) , ')141. 

 

J&'. 8.1. >$"#D+0  '4",*4,"  "#'(&00&24)  

 

T#(#)0#B 7+"0#)#B *,(=4,"#B ?*" @0& A #7&%  $E+0&26, D# % A 

'+"+50B )"#3 801'4= 35 2/!  (, *" @0 < V> '+"+506 )"#3 801'4= $E+0&21 
:(&7=*# 60 2/! ). 

J#7%1D+006 0  $+)018 4+"&4#"1@ *,(=4,"0&< "#'(&0 7 (+3&4= )15 @< 

+*#(#!1;0&< #'#:(&)#'4+8: $#4"+:& , 4+$(1, )#(#71 1 6*1'0&< U",04 <. 

J#'(&0&, D# 0+)&: !(&)1 5# U",041) 4  4+$( ,  (+ $#4"+:,B4= : ! 4# 

)#(#!&, )&"#D,B4= 0  .#(1''1. .#',<#'418*1 4  4+$(#(B:01 *,(=4,"&, D# 

$#4"+:,B4= "#5B;&< U",041) – , 7#01 >4+$, 4  L1'#'4+$,.  

T#(#)0&%& " 8#0 %& 7+"0#)#!# !#'$#5 "'4)  ) ?*" @01 A L1'#'4+$ 

4  >4+$. F,4 )&"#D,B4= #7&%, $E+0&2B, 6;%10=, '#B, *,*,",57,, $"#'#, 

*) '#(B. R  7"#E+0&< 7+%(6<, , '4+$#)18 ; '4&01 ?*" @0&,  "#'4+ "&' 

4  '#6. R  .#(1''1 '+"+5 7+"0#)&< $#E&"+01 #7&%+ 3&4#, !"+;* , !#"#< 

4  )1* . 

F+<01;01 *,(=4,"& ?*" @0& A 5#'&4= "170#% 0140&%&. K+ 8 2,*"&'41 
(2,*"#)1 :,"6*&), #(1801 ('#06E0&*), +91"##(1801 (%’64 , ( ) 05 , 

4"#605 ), )#(#*0&'41 ((=#0-5#)!,0+2=), 4#017,B;1 (<%1(=), (1* "'=*1 4  

10E1 !",$& *,(=4,". ?*" @0  )1570 ; A4='6 0 8:1(=E&%& , V)"#$1 
$(#D %& $15 2,*"#)&% :,"6*#% 1 A #50&% 17 $"#)150&< +*'$#"4+"1) 2,*", 

0  ')14#)#%, "&0*,. F *#3 ?*" @0  )15#%  ) V)"#$1 0 8:1(=E&%& 

ÙÚÞßÝ;;Ý��àÚ 

ÎÀÁÂÑÏÒÌÍÇ ¿ÊÉÀÍÑÏÒÌÍÇ ') 
(!%#5")0)"8'(#

KÅËÑÇÍÀ 32,9'2"! ÓÅ<ÑÀ�ÑÀ 32,9'2"! 

â <(1:01  
S 7+"0#9," 301  
S *",$’601  
S 7+"0#:#:#)1 
 

â 2,*"&'41 
S #(1801  
S +91"##(1801  
S )#(#*0&'41  
S 4#017,B;1  
S 0 "*#4&;01  
S (1* "'=*1 

S 0 '1006;*#)1  
S *1'4#;*#)1  
S !#"1<#$(1501  
S )&0#!" 5  
S 6!1501 
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$(#D %&, )15)+5+0&%& $15 <%1(=, D# )&*#"&'4#),A4='6 , $&)#) "018 

$"#%&'(#)#'41. 
G#&0-)&3'20,:# 7* E-!"# *,(=4&),B4= 0  .#(1''1.  

H2%+&3/B 12+4%. R 8:1(=E1 $(#D1 $15 21AB *,(=4,"#B 7 80641 , 

M100&2=*18, F+"0#$1(='=*18, W+"* '=*18 4  O%+(=0&2=*18 #:( '46<. 

I"!B0! %2"#72+/. H'0#)0#B #(180#B *,(=4,"#B ) ?*" @01 A 

'#06E0&*, " 8#0 )&"#D,) 006 – '4+$#)  7#0 .  

?J7J0 7* -*E&+%2 75+:1(=E#!# )&"#D,B4= , '4+$#)18 4  

(1'#'4+$#)18 7#0 <. >+"+5 +91"##(180&<, %’64, 4  9+0<+(=, )&"#D,B4= , 

(1'#'4+$ <,   #(180, 4"#605, 4  ( ) 05, – , /"&%,. 

8*+7&("4 A 0+)&: !(&)#B 7   ,%#) )&"#D,) 006 *,(=4,"#B, 4#%, ) 

?*" @01 @@ )&"#D,B4= '*"17=. -(+ 0 8:1(=E1 $(#D1 $15 * "4#$(+B 

70 <#564='6 0  .#(1''1 4  L1'#'4+$#)18 7#01. 
M ?*" @01 *,(=4&),B4= $#0 5 40 )&51) #)#;+)&< *,(=4,": &'!+%/, 

7&-*7/, :/12"4, -&+%3*, %*(2$7* 4  10E1. K6 $"#5,*216 A 

0+4" 0'$#"4 :+(=0#B, 4#%, )&"#D,A4='6 $#:(&7, '$#3&) ; , , 

$"&%1'=*&< !#'$#5 "'4) <. F,4 70 ;0# $#E&"+0+  4+$(&;0+ !#'$#5 "'4)#, 

6*+ 5 A " 001 #)#;1.  
G 1*.7*00/E %2"#72+ 0  $1)501 )&"#D,B4= %*320/ 4  )/0!. 

;*+12</, %*1*6%/, (*7/$&0/ "#'4,4= , "170&< !",04#)#-*(1% 4&;0&< 

7#0 <. 

 *)!30/:73& $#E&"+0+  ) ,'1< $"&"#50&< 7#0 < ?*" @0&. -(+ 

#*"+%1 "+!1#0& '$+21 (17,B4='6 0  )&"#D,) 001 "170&< $(#5#)&< "#'(&0. 

J#7"1706B4= 4 *1 !",$& ' 5#)&< *,(=4,":  

 ! 0 '100A)1 (6:(,01, !",E1,  8) ); 

 ! *1'4#;*#)1 ('(&) , )&E06, ;+"+E06,   :"&*#', $+"'&*); 

 ! !#"1<#$(1501 ()#(#'=*&8 !#"1<, (1D&0 , %&!5 (=). 

H�ç��ç� % '&)& 41"20# 7* '+2. $#E&"+01 0  .#(1''1 4  , (1'#'4+$,. 

��}���ö�ç� *B32 )&"#D,B4= , '4+$#)18 7#01. M#(#'=*&8 !#"1< 

���æ����ö�æ , '4+$#)18 4  (1'#'4+$#)&< 7#0 <, (1D&0, 0  .#(1''1, 
è�ê���æ ) /"&%,. 

�ôðý	��F��óñõý $#E&"+0+ $+"+) 30# 0  $1)501 4  7 <#51 ?*" @0&. 

ú�ç�� 90% 4#) "0#!# )&0#!" 5, )&"#D,B4= ) /"&%, 4  H5+'=*18, 

N��������æ��é, O+"'#0'=*18, G * "$ 4'=*18 #:( '46<. ? 80-< "#* <  

XX '4. 0  $1)501 ?*" @0& :,(# 70&D+0# )+(&*1 $(#D1 )&0#!" 50&*1) – 

å�ê��æç� $(#D  @< '*#"#4&( '6 % 83+ ) 5 " 71). R&01 )15:,) A4='6 @< 

�ç��ç���ç� )150#)(+006 0  '4 "&< 4+"&4#"16<. M&0#!" 5 )&*#-

~������ö�æ 5(6 )&"#:0&24)  '#*1), "#57&0#* 4  )&0. 

."#%&'(#)1 4'!)0! 0 ' 53+006 7#'+"+53+01 $+"+) 30# 0 )*#(# 

)+(&*&< %1'4. K6 $"#5,*216 E)&5*# $',A4='6, 4#%, 7#"1A04#) 0  0  

'$#3&) ; . 
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Îñíîâí³ òåõíîëîã³÷í³ ïðîöåñè ó ðîñëèííèöòâ³ 
I# #'0#)0&< 4+<0#(#!1;0&< $"#2+'1)  , "#'(&00&24)1 )150#'64=:  

#:"#:14#* U",04,, ,5#:"+006 '1(=!#'$*,(=4,", :#"#4=:, 7 :,"’60 %&, 

%+(1#" 21B, #',E+006, 7:1" )"#3 B. 

 
��
��� '"()%(. H:"#:14#* 7518'0BB4= "#:#;&%& #"! 0 %& 

U~�ç����~��ç�ë % E&0 4  )15$#)150&< 70 "65= 5(6 7 :+7$+;+006 

�}��è��æç�ë ,%#) 5(6 )&"#D,) 006 '1(=!#'$*,(=4,". 

>ý�����õ�ðð� L+2072 7%10BA 7 ! (=0, $,<*,) 41'4=, 7:1(=E,A 

}�~������æ 4   +" 21B, $#*" D,A )#5#- 1 $#)14"#$"#0&*01'4=, $#'&(BA 

è��~������ê�ìç� 516(=01'4=. M&*#0,A4='6 $15 ; ' 4+<0#(#!1;0&< #$+" 218 

�~�ç��, 5&'*,) 006, 9"+7+",) 006 1 *,(=4&),) 006 )15$#)150&%& 

è�î�çç�-4" *4#"0&%&  !"+! 4 %&. X",04 #:"#:(6B4= $(,! %&, 9"+7 %&, 

��~�ç�è� 4  $(#'*#"17 %&. 

?ò�ðý�ý	��ðò 2M!"#0,004 L+2072 7518'0BB4= 5(6 7:+"+3+006 

����ê� 1 ",80,) 006 :"&(, D# , ')#B ;+"!, $"&7)#5&4= 5# :1(=E 41'0#!# 

~�åè�ä�çç� U",04#)&<  !"+! 41), 7:1(=E,A4='6 * $1(6"0  $#"&'41'4=, 

U~�ç� E)&5E+ $"#!"1) A4='6. F,+,)(&$!30, 2M!"#0,004 '$"&6A 

~��ç�è�~ç�è� "#7$#51(, 0 '1006 7  !(&:&0#B, $1'(6$#'1)0+ – *" D#%, 

��ç����� 8#!# 7 U",04#)&%& ; '4&0* %&, )0 '(15#* ;#!# 0 '1006 5 A 

�~�5ç�, :1(=E " 001 '<#5&. .#*" D,B4='6 ,%#)& 5#!(65, 7  $#'1) %&, 

��~������ D#5# :#"#4=:& 7 :,"’60 %& 1 7:&" 006 )"#3 B.  

ø�� ,',0+006 0 5%1"0#@ )#(#!&, $#*" D 006 "+3&%, 0  $#)+"<01 
U~�ç�� "#:(64= !"65&. .1'(6 #'0#)0#!# #:"#:14*, 0  $#)+"<01 U",04, 

ç�~�å�ö�æ :#"#70&.  

÷�ì��ç� 4+<0#(#!1@, $+"+5: ; B4= %101% (=0&8 #:"#:14#* U",04,:  

ù 7 %10  #" 0*& (,D+006% ;& $(#'*#"170&% "#7$,E,) 006%;  

ù 7%+0E+006 !(&:&0& #'0#)0#!# #:"#:14*, U",04,;  

ù 7%+0E+006 104+0'&)0#'41 $+"+5$#'1)0#!# #:"#:14*,;  

ù '*#"#;+006 *1(=*#'41 1 !(&:&0& #:"#:14*1) %13"65= 5(6 

}~���}ç�ë *,(=4," 1 0 )14= )15%#)  )15 0&<; 

ù $#A50 006 4+<0#(#!18 E(6<#% 7 '4#',) 006 *#%:10#) 0&< 

è�î�ç. 

Yû��� )15 $#A50 006 4+<0#(#!1;0&< #$+" 218 $#(6! A ) 4#%,:  U",04 

è�çî� ,D1(=0BA4='6 4  "#7$&(BA4='6; $15)&D,A4='6 8#!# '418*1'4= 5# 

�~�å��; #$4&% (=0# )&*#"&'4#),A4='6 ; '; $#A50,B4='6  !"#4+<01;01 
}~�é�è� 5(6 :#"#4=:& 7 )4" 4 %& U",04#)#@ )#(#!&; '*#"#;,A4='6 

�}�5���çç� $ (&)0#-% '4&(=0&< % 4+"1 (1), 4+<01*&, *#E41), 70 ;0# 

å��ä��5�7�æ�� "#:#;  '&( . 

Mç���çç� 5#:"&). Z'0,A 5)  '$#'#:& )0+'+006 5#:"&): $#)+"<0+)&8 1 
è������é. M0+'+006 5#:"&) $#51(6B4= 0  #'0#)0+ (5# $#'1)0+), (+/(&$!30, 

� (!$"4(&$!30, ($153&)(+006).  
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þýõò��ðòõò 30,$,004 )&1+/3 $+"+5: ; A "#7*&5 006 5#:"&) 0  

}���~ëç� $#(6, 7  (#* (=0#!# )0+'+006 5#:"&)  "#7%1D,B4= , E "1 
U~�ç��, 5+ "#7%1D,A4='6 *#"+0+)  '&'4+%  '1(=!#'$*,(=4,". 

Ióðýõðò 30,$,004 )&1+/3 – 5#:"&)  )0#'64= 5# $#'1), 7 "#7" <,0*, 

0���0��� 7 ! (=0#@ 5#7&. M#0# 7 :+7$+;,A "#'(&0& +(+%+04 %& 3&)(+006 

}~���ê�è )'=#!# )+!+4 2180#!# $+"1#5, 1 $#*" D,A 917&*#-<1%1;01 )( '4&-

����� U",04,. 

þ�ô�ýó�õðò 30,$,004 )&1+/3 7 :+7$+;,A "#'(&0& +(+%+04 %& 

5����çç� , $#; 4*#)1 9 7& "#7)&4*,. M0#'64= 8#!# $15 ; ' $#' 5*& , 

~���� ;& '4"1;*#)&% %+4#5#%. 

þ�ó���ýó�õðò 30,$,004 )&1+/3. L+!*#7 ')#B) 01 5#:"&)  )0#'64= , 

}�~��� % *'&% (=0#!# '$#3&) 006 $+)0#!# +(+%+04, 3&)(+006, D#: 

}������� 3&)(+006 ) *"&4&;01 9 7& "#7)&4*, "#'(&0 1 $#*" D&4& 

�����æ '.-!. $"#5,*21@. .15)&D+01 5#7& 5#:"&), $#",E+006 4+<0#(#!1@ @< 

�ç���çç� 0+! 4&)0#  )$(&) B4= 0  0 )*#(&E0A '+"+5#)&D+. 

P�~��æ�� 7 :,"’60 %&. P,"’60& '$"&6B4= $#'&(+0#%, "#7%0#3+00B 

��ê��æ�ë E*150&*1) 4  "#7)&4*, <)#"#:. ."&*( 5#% %#3,4= :,4& 

ë~��������� :(1E*&, * $,'460  $#$+(&26, 7( *#)1 %,<&, #7&%  '#)* , 

��ìç�é %+4+(&*. P,"’60& 70&3,B4= )"#3 801'4= '1(=!#'$*,(=4," 0   

4���� )15'#4*1).  

H�ç�7ö 7 $"&;&0 )&'#*#@ 7 :,"’60+0#'41 $#(1) A 0+5#4"&% 006 

��ëç���ê�� 7:+"1! 006 !0#B. M15#%#, D# ) #5018 4#001 $15'4&(*#)#!# !0#B 

������� "#! 4#@ <,5#:& %1'4&4='6 5# 7 %(0 E4. 0 '1006 :,"’601). ? " 71 
����~����çç� 4 *#!# !0#B 0  *#30&8 !+*4 ", D# ,5#:"BA4='6, 5#5 4*#)# 

å�ç����æ�� )15 0,15 5# 350 %(0 E4. 0 '1006 :,"’601). J17*# 70&7&4& 

���æ����æ 3&44A75 40#!# 0 '1006 , "15*#%, 4  0 $1)"15*#%, !0#B %#30  , 

~�å� #:"#:(+006 8#!#  %1 ;0#B )#5#B 7 "#7" <,0*, 10 ( 0  #50, 4#00,. 

í��~�çç� )"#3 B $#4#;0&% '$#'#:#% 4  $"#)+5+006 *#%$(+*', 

�ê~���ëç�ìç�ë $"&8#%1) :#"#4=:& 7 :,"’60 %& E(6<#% 5)#-, 4"&" 7#)#!# 

��ä�çç� '4+"01 8 7 '4#',) 006 5&9+"+0218#) 0#!# #'0#)0#!# #:"#:14*, 

U~�ç�� 70&3,B4= 7 :,"’60+01'4= $#'1)0#!# E ", U",04, 0   

40��0 )15'#4*1). 

R�é��5����î�ö ( 0*#B $"#:(+% "17*#!# 7%+0E+006 #:'6!1) 

å��������çç� !+":12&51) 0  $"#' $0&< *,(=4," < A )15$#)150+ 

���~�è�çç� 4+<0#(#!1@ #:"#:14*, U",04, $1'(6 $#$+"+50=#@ *,(=4,"& 

å���5ç� )15 4&$, 7 :,"'60+0#'41 U",04,, 7  4&$#% 0 $1)$ ",. 

R��ë��æç�è $" )&(#% $15 ; ' $15!#4#)*& U",04, $15 $#'1) 

�������ç��~�ç�ç�ë 5# :,"’601) #)#;+)&< *,(=4," A: 

ù #:"#:14#* 7  4&$#% 0 $1)$ ",; 

ù $" )&(=0+ ;+"!,) 006 *,(=4," , '1)#7%101;  
ù "+4+(=0+ #;&D+006 $#'1)0#!# % 4+"1 (,;  

ù 5#4"&% 006 #$4&% (=0&< 0#"%, '$#'#:1) 4  '4"#*1) $#'1),;  
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ù 7 '4#',) 006 " 8#0#) 0&< '#"41) 1 !1:"&51); ')#A; '0+ 70&D+006 

��~’601); ')#A; '0+ 4  )&'#*#6*1'0+ 7:&" 006 )"#3 B;  

ù )0+'+006 0  $#(6 (&E+ $+"+$"1(#!# !0#B;  

ù 5#4"&% 006 $"#4&:,"’600#!# * " 04&0,. 

*���� +./$#"-0$1 '"()%(. K*(023*004 – $"&8#% 5#*#"100#!# 

}��~�ä�çç� *&'(&< U",041) , "+7,(=4 41 7: ! ;+006 * (=21A%. M $0,-

��çç� $#4"+:,B4= "1((6, '10#*#'& 4  $ '#)&D  $157#(&'4&< 1 
ì�~��ç�å�èç�ë U",041). [#!# $"#)#564= #5&0 " 7 0  5 "#*1). 

"��ó�õ�ðð� ()0+'+006 !1$',) – )&*#"&'4#),B4= 5(6 '#(#02B) 4&< 

U~�ç���, 6*1 < " *4+"&7,B4='6 )+(&*#B *1(=*1'4B 0 4"1B 1 (,30#B 

~�����7ö U",04#)#!# "#7;&0,. 

2#���$%���&'. G '4#'#),B4= 4"& #'0#)0&< '$#'#:& 

å~�î�çç�: (&3,+E0,3/B, )&M23*004, (!)'+207&3/B.   

þýõò��ðòõò <+&.,004 – 2+ "#7$#51( )#5& $# $#)+"<01 $#(6 1 
ç��ë��5�çç� @@ ) U",04. J#7"1706B4= $#(&)& $# :#"#70 <, 0 $,'* $# 

�è�ê�ë 1 7 4#$(+006 ;+*1). 

(�ý��õ�ðð� )&M23*004-. G"#E,) 006  $"#)#564= 7  5#$#%#!#B 

�}�����æç�ë % E&0 4  ,'4 0#)#*, D# "#7$&(BB4= $#(&)0, )#5, , 

��ê���� 5#D,. .#"1)060# 7 $#)+"<0+)&% 7"#E+006% )#0# % A 0 '4,$01 
}�~���ê�: 7:1(=E,A *#+9121A04 7+%+(=0#!# )&*#"&'4 006 0  3-5%; 

å���å}�ì�7 %+< 017 21B )'1< '1(=!#'$"#:14, )&*#0 006 @< , '4&'(1 '4"#*&; 

����~ö7 ,%#)& 5(6 "+!,(B) 006 $#(&)0#@ 0#"%&; 5 A %#3(&)1'4= 

}������� 51(60*& 7 )+(&*&%& ,<&( %& 1 '*( 50&% %1*"#"+(=A9#%; 

}��~�ä�7 %1*"#*(1% 4, $15)&D,A "#5B;1'4= U",04, 1 )"#3 8 

���æê��}���æ��~  7  %+0E&< (0  15-30%) 7 4" 4 )#5&. 

þ�F	��ðñýõò <+&.,004. M#5,  4",: %&-7)#(#3,) ; %& $#5 B4= 

��å}���~��çæ� , E " U",04,, 5+ 70 <#564='6 *#"+01 "#'(&0. F *+ 7"#E+006 

è�5���� (&E+ 0  U",04 < 7 5#:"&%& * $1(6"0&%& )( '4&)#'46%&. ? 

~�å��æ���� $15!",04#)#!# 7"#E+006 :+7$+"+")0# $154"&%,A4='6 )#(#!1'4= 

U~�ç��; 7"#'4 A )"#3 801'4= *,(=4,", 7:+"1! A4='6 '4",*4,"  U",04,, 

������ç� U",04#)  *1"* . 

Ió��òðð�. Q*D# )#5  7 8% A :1(=E, ; '4&0, $#" U",04,  1 )%1'4 

}����~� '4 0#)&4= %+0E+ 20% )15 @< #:’A%,, 4# ) U",041 '4)#"BB4='6 

�ç��~��ç� ,%#)&, D# 70&3,B4= 8#!# "#5B;1'4=. 

ø�� )15)+5+006 0 5(&E*, $#)+"<0+)&< 4   4%#'9+"0&< )#5, 6*1 
ç��ë����æ 7 )#5#7:#", 7 '4#'#),B4= 3!)%+/72 &$2.23*"#02 $/$7,-2. 

M�ç� '*( 5 A4='6 7 * 0 (1) 4  )#5#$"&8% ; . / 0 (& 7 8% B4= 5#  

1��)0+ )15*"&4#@ $(#D1 1 ,'*( 50BB4= "#:#4, 4+<01*&, E)&5*# 

~�éç�ö�æ��, 7 "#'4 B4= :,"’60 %& 1 4#%, )&% ! B4= 5,3+ )+(&*&< 

���}�������éç�ë 7 4" 4. 

ü�òð�D  :# 7 *"&4  #',E,) (=0  '&'4+%  7518'0BA4='6 7  

��}�è�ê�ö *+" %1;0&< ;& $( '4% '#)&< 4",:. M#5  ) 5"+0, 0 5<#5&4= 
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�~�åæ '410*&, 6*1 % B4= )#5#$"&8% (=0&8 #4)1", 7 <&D+0&8 91(=4"#%. 

ø~�ç� 7 *( 5 B4= 0  !(&:&0, 1-1,1 %. 

Ò,-./33/68,:= F) "&00&24)# ?*" @0& #<#$(BA *1(=*  ! (,7+8 

��~��ç�����. R 8:1(=E ) 3(&)&%& '+"+5 0&< A $%&7*+$73&, $3/0*+$73&, 

�ñ���õðôÿñõý, 3!36*+$73&. >4",*4,",, "#7%1D+006 4  '$+21 (17 21B 

���~�çç����� )&70 ; A *#"%#)  : 7 . T#(#)0&%& 53+"+( %& )15!#51)(1 
���é�æ��ë 4) "&0 A *#"%#)1 "#'(&0& (*#0BE&0 , (B$&0, (B2+"0 , 

����~��å� 0  '&(#', *#"%#)1 :,"6*&, '#6), 7+"0#9," 301 *,(=4,"&, 

}~�~��ç� ,!1556 ((,*& 4  $ '#)&D ). ? $"&%1'=*&< 7#0 < )15!#51)(6 

���~�ç 7518'0BA4='6 0  #'0#)1 )15<#51) < ";#)#@ $"#%&'(#)#'41 
@'&"#) 4* , 3#% 4#D#) 4  $"#5#)#(=;&< )15<#51) %1'4. 

ABýñ��óñõý 7 8% A4='6 )&"#D,) 006% )+(&*#@ "#! 4#@ <,5#:&. 

í���5ç� )15 )&"#:(+0#@ $"#5,*21@ ) 0=#%, )&51(6B4= *1(=*   0 $"6%1):  

Cý�ý�ðôE, -&"&60&--‘4$0/B, -’4$&--&"&60/B, -’4$0/B. .+)0&8 0 $"6% 

�����~���� )&70 ; A4='6 $#"#5#B <,5#:& 4  *#"%#)#B : 7#B. N#(#;0+ 

�� %#(#;0#-%’6'0+  – "#7%1D+01 , $"&%1'=*&< 7#0 < 7 #"1A04 21AB 0  

�}�5���ì�. ? '4+$#)18 7#01 "#7)&) A4='6 %’6'#-%#(#;0&8 4  %’6'0&8 

ç�}~�è� '*#4 "'4) . 

 3/0*+$73& 5 A :1(=E+ 4"+4&0& 7 ! (=0#!# )&"#:0&24)   %’6' , 

"#7%1D,A4='6 $#)'B50# 7 0 8:1(=E#B *#02+04" 21AB , $"&%1'=*&< 

7#0 <, D# 7,%#)(+0#  < " *4+"#% *#"%#)#@ : 7&. J#7"1706B4= 4 *1 
0 $"6%& ')&0 "'4) : $*"#0/B, -’4$&-$*"#0/B, 1,%&00/B. 

F7*E!30/:73& A 104+0'&)0# $+"'$+*4&)0#B ! (,77B, D# #"1A0-

4,A4='6 0  '$#3&) ;  4  "#7)&) A4='6 , $+"+5%1'46<. > %+ 26 ! (,7= A 

0 8:1(=E %+< 017#) 0#B ) ?*" @01. H'0#)0#B $"#5,*21AB $4 <1)0&24)  A 

%’6'#, 6826, $1"’6, $,<. ? $#!#(1)’@ $+"+) 3 B4= *,"&. M#0& % B4= 4 *1 
0 $"6%&: 682+0#'0&8, :"#8(+"0&8, 7 ! (=0#!# *#"&'4,) 006 (7%1E 0&8), 

5+*#" 4&)0&8. F *#3 "#7)#564= * ;#*, 105&*1), !,'+8, '4" ,'1) Y%,, 

$+"+$1(#* 4  9 7 01). 

K!36*+$73& 0 :,(# $#E&"+006 $+"+) 30# ) !1"'=*&< 4  '4+$#)&< 

" 8#0 < 0  $"&"#50&< $ '#)&D <. H'0#)0&%& 0 $"6% %& )1); "'4)  ) 

?*" @01 A: 4#0*#",00+ 4  0 $1)4#0*#",00+, %’6'#-)#)060+, #);&00#-

E,:0+.  

>/10, '&$(&)*+$73& ?*" @0& $"+5'4 )(+0+ '4 )*#)&% 4  "1;*#)&% 

"&:0&24)#% (4#:4# )&"#D,) 006% 1 )&(#)#% $"#%&'(#)# 2100&< )&51) 

"&:: *#"#$ , (6D , 9#"+(1) 4  "&: (='4)#%. 

.+)0, "#(= , 4) "&00&24)1 )151!" B4= :531(=0&24)#, E#)*1)0&24)#, 

*"#(1)0&24)#, <,4"#)+ 7)1"1)0&24)#, *#06"'4)#. 

Îñíîâí³ òåõíîëîã³÷í³ ïðîöåñè ó òâàðèííèöòâ³. F+<0#(#!16 , 

4) "&00&24)1 $+"+5: ; A ',*,$01'4= $"#2+'1) 4  #$+" 218 17 "#7%0#3+006 

1 ,4"&% 006 4) "&0, '$"6%#) 0&< 0  #5+"3 006 6*#%#!  :1(=E#@ *1(=*#'41 
5+E+)#@ 4  5#:"#6*1'0#@ $"#5,*21@.  
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G�����J�L�. ? '*#4 "'4)1 "#7"1706B4= 5)  #'0#)01 '$#'#:& 

��~�è�çç� <,5#:& ;& 4) "&0: $"&)’670&8 1 :+7$"&)’670&8, #'4 0018 

}�����ö�æ 0  )1(=0#-)&!,(=0+ (,4"&% 006 0  !(&:#*18 $15'4&(21), 
��å}~��’670#-:#*'#)+, *#%:1:#*'#)+. M7&%*, 4) "&0& 70 <#564='6 , 

}~�è�ä�çç�ë, @< )&$,'* B4= (&E+ 0  $"#!,(60*&. ? (14018 ; ' 

å��������ö�æ "1701 9#"%& ,4"&% 006 *#"1) 7 )&*#"&'4 006% 7+(+0#!# 

��~è� $ '#)&D 4  '160&< *,(=4,". . '#)&D0+ ,4"&% 006 +*#0#%1;0# 

��ê��ç� 1 *#"&'0+ 5(6 75#"#)’6 4) "&0. 

þ�ôõ’4<0, 27+/-*004 % A ')#@ $+"+) !&: $#'4180+ %1'2+ !#5,) 006, 

ç�}���çç�, )15$#;&0*, 4  5#@006, 105&)15, (=0&8 $15<15 $15 ; ' !#51)(1. 
R�������: % (#$"#5,*4&)0  ",;0  $" 26. 

Oò���ôõ’4<0, 27+/-*004 *#"1) )&% ! A 5#4"&% 006 4+<0#(#!1;0#@ 
�����}��ç� 1 $15)&D+006 )&4" 4 *#"%1). ? *#"%#2+< < $+"+5: ; B4='6 

���� 4+<0#(#!1;01 (101@:   
ù $"&8% 006 1 5#7#) 0#!# )&) 04 3+006 7 0 *#$&;,) (=0&< 

��ç��~�� 5#7 4#"1) )&<150&< *#"%#)&< *#%$#0+041), $#5"1:0+0#!# 

ê~���ê� *#"%,, '10 3,, '&(#',, *#02+04" 41); 

ù $"&8% 006, %&446, $#5"1:0+006 1 5#7#) 0#!# )&5 ) 006 

��~�ç�}�����; 

ù $"&!#4,) 006 1 5#7#) 0#!# )&5 ) 006 % *"#- 1 %1*"#5#%1E#*; 

ù $#5 ) 006 *#%$#0+041) 0  7%1E,) 006; 

ù 7%1E,) 006 *#%$#0+041) 7 5#5 4*#)&% $#5"1:0+006%; 

ù $#5 ) 006 !#4#)#@ ',%1E1 , "#75 ) ;. 

"ýF�õ�� 3,"/%&= +&'*7&= E2)&1/. J#7"1706B4= 4 *1 !",$& *#"1): 41(=01 
��ë����éç� *#"#)&, 51801 *#"#)& , 7&%#)&8 $+"1#5, "+%#040&8 %#(#506*, 

������ , %#(#7&)0&8 $+"1#5, 4+(&21 , %#(#;0&8 $+"1#5, 4+(&21 , 

}����è���ìç�é $+"1#5, 0+4+(1. I# )+(&*#@ "#! 4#@ <,5#:& 4 *#3 )150#'64= 

}��è�çç�ë :&*1) 4  )#(1).  

÷��}�çæ "+ (17 21@ !+0+4&;0#!# $#4+021 (, 4) "&0 )&70 ; B4= 

~��ç�è @< +0+"!+4&;0#!# 3&)(+006 6* #'0#)0#!# $#* 70&*  $#)0#2100#'41 
~����ç�. .15)&D+006 2=#!# "1)06 ) " 21#0 < *#"1) '$"&6A 7:1(=E+00B 

è���ìç�� $"#5,*4&)0#'41 *#"1) 4  70&3+006 )&4" 4 *#"%1) (*#"%#)&< 

���ç��æ) 0  #5&0&2B $"#5,*21@. H5+"3 0&8 $"&$(15 )15 *#"1) 5#'(150&< 

ê~�} % A )&D, +0+"!1B "#'4,. .15)&D+0  +0+"!+4&;0  21001'4= *#"%1) 

�}~��7 *" D#%, 7:+"+3+00B 3&)#@ % '& 4  $+"+"#7$#51(, '$#3&4#@ 
�ç�~ê�� 0  *#"&'4= 0 !"#% 53+006 7 $ '1) $#3&)0&< "+;#)&0 ) #"! 017%1, 
��� ) $#5 (=E#%, )&*#"&'4#),B4= 0  ,4)#"+006 %#(#*  4  %’6' . 

/#"%#)1 !",$& *#"1) 0 7&) B4= %"*$*-/ '&)!3"!. I# #50#!# *( ', 

!#51)(1 )150#'64= 4&< *#"1), $#4"+:  6*&< , $#3&)0&< "+;#)&0 < #50 *#) . 

T#51)(B 7  *( ' %& $"#)#564= 0  #'0#)1 '+"+50=#!# 7  !",$#B ,5#B  

#'4 00=#!# *#04"#(=0#!# 5#@006. Z05&)15, (=0, $#4"+:, <,5#:& 7 5#)#(=-

06B4= 5#5 4*#)&% 7!#5#),) 006% *#%:1*#"%, $15 ; ' 5#@006.  
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.#"65 7 #$4&% (=0&% +0+"!+4&;0&% "1)0+% !#51)(1 4) "&0 ) 3(&)+ 

70 ;+006 % A 5#'4 40A 7 :+7$+;+006 @< $"#4+@0#% 4  ),!(+)#5 %&. M " 71 
0+'4 ;1 $"#4+@0, ) " 21#0 < 4) "&0 '$#'4+"1! B4='6 0+" 21#0 (=01 
)&4" 4& *#"%1), 7:1(=E+006 )&4" 4 @<, 7 "#7" <,0*, 0  #5&0&2B $"#5,*21@ 
0   20-50% – 70&3+006 $"#5,*4&)0#'41 4) "&0.  

M����� 70 ;+006 ) !#51)(1 4) "&0, #'#:(&)# 3,80&<, % B4= 

��������ç�, 2,*#" 4  *"#<% (=. R+'4 ;   :# 0 5(&E#* , " 21#01 
��ê��}�~��~��ç�ë ),!(+)#51),   4 *#3 0+$" )&(=0+ @< '$1))150#E+006 7 
}~����ç�è 7,%#)(BB4= $#",E+006 :1(*#)#!# 1 3&"#)#!# #:%10, 4  

�����å. 

Q���õ�ðð� 73*+/0. M&064*#)# ) 3(&)+ 70 ;+006 5(6 75#"#)’6 4  

}~�������ç���� 4) "&0 % B4= *1(=*1'4= '$#3&4#@ )#5&, ; '4#4  0 $,) 0=, 

ì�~ê���çç� !#51)(1 1 0 $,) 006 4) "&0. 

÷}�5���çç� )#5& 7 (+3&4= )15 )&5,, )1*,, $"#5,*4&)0#'41 4  

����~����çç� 4) "&0,   4 *#3 )15 4&$, !#51)(1 4  6*#'41 )#5&. F) "&0 % 

��ö�æ )#5, 5#'<#;,, 0+ $#",E,B;& 7)&;0#!# 5(6 0&< "+3&%, 0 $,) 006.  

N#(#5#%, #"! 017%, 0  #5&0 *! 3&)#@ % '& $#4"1:0# )5)1;1 :1(=E+ 

)#5&, 013 5#"#'(#%,. H:’A% )&$&4#@ )#5& 7 (+3&4= 4 *#3 )15 @@ 6*#'41.  
Y��}�~�è�ç���æç� )'4 0#)(+0# '+"+50A '$#3&) 006 )#5& 0  

��5ç�é *1(#!" % ',<#@ "+;#)&0& *#"%,: 5(6 )+(&*#@ "#! 4#@ <,5#:&   

4�� (, 5(6 ')&0+8 – 6-8 (, 5(6 *#0+8 – 2-3 1 5(6 #)+2= –  2 (. N#(#506* ,'1< 

����� 4) "&0 $#4"+:,A )#5& 0  1 *! ',<#!# *#"%, 70 ;0# :1(=E+ – )15 7 5# 

S (14"1). 

ú�����ç� '$#3&) 006 )#5&, 6*+ 0+ $+"+)&D,A 9171#(#!1;0&< 0#"%, 

ç� 7 )5 A E*#5& #"! 017%#)1. 
9��ôððò )&=004 %&+!3. ."#2+' 5#@006 $#51(6A4='6 0  3 $+"1#5&: 

����ç�ç�é, 104+0'&)0#!# )&51(+006 %#(#* , ! (=%,) 006 %#(#*#)&51(+0-

ç�. F+<0#(#!16 5#@006 $+"+5: ; A: $15!#4#);1 #$+" 21@ :+7$#'+"+50=#!# 

���çç� 4  7 )+"E (=01 #$+" 21@. 
ø� $15!#4#);&< )150#'64=: #:%&) 006 4  #:4&" 006 )&%+01 7 

��ç�ì��ç�è % ' 3+%, 75#B) 006 $+"E&< 21)#*, 0 51) 006 '4 * 01). 

í���~î��æç� #$+" 21@ " 2+ % E&00+ 5#5#B) 006, 706446 5#@(=0#!# 

�}�~���. .1'(6 )'=#!# 2=#!# 518*& 7% D,B4=  04&'+$4&;0#B +%,(='1AB.  

�ôF��òðð� 7* 7+*0$(&+723*004 '0&J. T018 $1'(6 *#%$#'4,) 006 

���7 $+"+!0#A%, *#%$(+*'0&% #"! 01;0&% 5#:"&)#%, 6*+ %1'4&4= 

}~����ìç� )'1 $#3&)01 +(+%+04&, 0+#:<1501 5(6 "#'4, "#'(&0 –  7#4, 9#'-

û�~, * (18, * (=218, % !018, '1"*,,   4 *#3 %1*"#+(+%+04& – % "! 0+2=, 

è��æ, :#", 7 (17#, %#(1:5+0, *#: (=4 4  10E1. H*"1% 4#!#, $+"+!018 

}�å����ç� )$(&) A 0  917&;01 1 :1#(#!1;01 )( '4&)#'41 U",04,. M0+'+006 

}�~�êç�ö – 2+ 0 5180&8 '$#'1: 7: ! ;+006 U",04, #"! 01;0#B "+;#)&0#B, 

���, $+"+4)#"BB;&'= , !,%,', 7:1(=E,A U",04#)&8 ):&" (=0&8 *#%$(+*' 

�� $#'&(BA :,9+"01 )( '4&)#'41 U",04,. R !"#% 53+006 4  +9+*4&)0+ 
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����~����çç� $+"+!0#B 5(6 ,5#:"+006 $#(1) % A ) 3(&)+ !#'$#5 "'=*+ 

åç�ì�çç�. 

Tç�é '*( 5 A4='6 7 * (,, '+;1, $15'4&(*&, 7 (&E*1) *#"%, 4  )#5&. 

ã��æ����æ '+;1 1 * (,, 6*18 )&51(6A4='6 *#30&% )&5#% 4) "&0, 7 (+3&4= )15 

��ê��æ�ë 9 *4#"1),   ' %+: )1*,, ) !&, $"#5,*4&)0#'41 4) "&0, 

�ç��ç���ç���� !#51)(1, )&5, 7 '4#'#),) 0&< *#"%1), '4 51@ ( *4 21@ 4  

�çî�ë 9 *4#"1).  

ø�� )&5 (+006 1 4" 0'$#"4,) 006 !0#B 0  4) "&00&2=*&< 9+"% < 

å��������ö�æ�� "1701 %+< 01;01 '$#'#:& 7 )&*#"&'4 006% %#:1(=0&< 4  

������ç�~ç�ë % E&0 6* 7 ; '4*#)#B, 4 * 1 $#)0#B  )4#% 4&7 21AB. M&:1" 

��ëç���ê�ìç�� '<+%& 7 (+3&4= )15 '$#'#:, ,4"&% 006 4) "&0, 4&$, 

ê������, *#0'4",*21@ $"&%1D+0=, $"&"#50#-*(1% 4&;0&< ,%#) 4  

��~��ç�ì�ë %#3(&)#'4+8 !#'$#5 "'4) . 

R� ',; '0&< %#(#;0&< 9+"% < ("&'. 8.2) *#"1) 5#64= 5)1;1 0  5+0=. 

ø� 4#!# 3, 6* $" )&(#, 7 '4#'#),A4='6 % E&00+ ) *,,%0+ 5#@006. N#(#*# 

å 5#@(=0&<  $ " 41) :+7$#'+"+50=# $#4" $(6A , 2+< $+")&00#@ #:"#:*&, 5+ 

é�ê� #<#(#53,B4= $+"+5 4" 0'$#"4,) 006% 0  %#(#*#7 )#5. R  7 )#51 
è����� $ '4+"&7,B4= 4  "#7(&) B4= 5(6 )15$" )(+006 7  $"&70 ;+006%.  

V�î�� )&*#"&'4#),B4= 5(6 #5+"3 006 %#(#;0&< $"#5,*41) – '&",, 

é�ê�~��, *+91",, % '(  4  10. >=#!#501  *#30  %#(#;0  *#"#)  %#3+ 5 4& 

ç���� %#(#*  )15 6 000 5# 9 000 ( 0  "1*,  (+ 7  ,%#)& 5#'4 40=#!# "1)06 

��~�è�çç�. 
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J&'. 8.2. >,; '0  %#(#;0  9+"% : 
1 – 3/E!) < @,+-/; 2 – %&07+&"#  (+&:,$2  &),+O*004 -&"&%* <* )&(&-&'&J 

%&-(’J7,+*;  3 – *37&:/$7,+0*; 4 – E&"&)/"#0/%; 5 – (+&:,$ )&=004, 6 – 3E!) 0* @,+-2 
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3 
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78"#!)80%6# 1/#68,8)8 6 +#/#,)#+( 5&#%-"5%6$. Z04+0'&)0  

4+<0#(#!16 #<#$(BA 4"& $+"1#5&: )&"#D,) 006 4+(64, 5#"#D,) 006 1 
)15!#51)(B %#(#506*,. .+"E&8 $#51(6B4= 0  5)1 9 7&: %#(#;0, 1 
$1'(6%#(#;0,. Z'0,B4= 4 *#3 104+0'&)0  4+<0#(#!16 5#"#D,) 006 1 
)15!#51)(1 %#(#506*,,   4 *#3 *102+)#@ )15!#51)(1. F+<0#(#!16 

'+"+50=#104+0'&)0#!# )&"#D,) 006 $+"+5: ; A $15!#4#)*, %#(#506*, 5# 

7 :#B , )121 17-18 %1'621) 17 3&)#B % '#B 450-470 *!.  
��ëç���ê�ìç�é $"#2+' $#51(6B4= 0  4"& $+"1#5&: )&"#D,) 006 4+(64 , 

è���ìç�é $+"1#5 (5# 4-6 %1'621) )1*,), 5#"#D,) 006 1 )15!#51)(6 %#(#506*, 

�� #5+"3 006 7 $( 0#) 0#@ *102+)#@ 3&)#@ % '&. 

78"#!)80%6# 1/#68,8)8 ( +’15)#+( 5&#%-"5%6$. F+<0#(#!16 

$+"+5: ; A 4"& #'0#)01 )&"#:0&;1 ( 0*&: "+$"#5,*21B 1 )&"#D,) 006 

%’6'0&< 4+(64 %+4#5#% $15'#',, )&"#D,) 006 "+%#040#!# %#(#506*,, 

5#"#D,) 006 1 )15!#51)(B $#0 5"+%#040#!# %#(#506*,. .+"E  '&'4+%  

U",04,A4='6 0  % *'&% (=0#%, )&*#"&'4 001 $ '#)&D,   5",!  – 0  

'418(#)#%, ,4"&% 001. 
 

WZ[Z\Z Åêîëîã³÷í³ ïðîáëåìè ðîñëèííèöòâà 

]�è�å���ö 7+%(+"#:'4)  ) 3*# $+"+#210&4&. R&01 7 ! (=0#)&70 0#, 

ä� 7 )56*& )&*#"&'4 00B 5#:"&) '4)#"BA4='6 :(&7=*# $#(#)&0& 

}~�~���� )"#3 B,  *4&)0&8 : ( 0' $#3&)0&< "+;#)&0 , 7+%(+"#:'4)1, 
}���}î�7�æ�� *",!##:1! :1#!+00&< +(+%+041). 

H�ç�� #;+)&50# 8 4+, D# 7"#'4 (=01 #:'6!& 7 '4#',) 006 

è�ç�~��æç�ë 5#:"&) %#3,4= $#",E,) 4& $"&"#501 2&*(& *",!##:1!, 

~�ì���ç, D# $"&7)#5&4= 5# +)4"#91* 21@ )#5#8%. R+'$"&64(&)&8 )$(&) 

å��������çç� 5#:"&) 0  0 )*#(&E0A '+"+5#)&D+ %#3+ :,4& "170&% 8 

ê����ç�è ;&0#% )0 '(15#* 4 *&< $"&;&0: 

 ! 0 5<#53+006 $#3&)0&< +(+%+041), 5#:"&) 7  U",04, , $15U",04#)1 
)#5& 1 7 $#)+"<0+)&% '4#*#% %#3+ $"&7)+'4& 5# $#'&(+0#!# 

"#7)&4*, )#5#"#'4+8 4  ,4)#"+006 $( 0*4#0,, 4#:4# 5# +)4"#91* 21@ 
$"&"#50&< )#5; 

 ! 7%+0E+006 0 5<#53+006  7#4, )  4%#'9+", 0+! 4&)0# )$(&) B4= 

0  #7#0#)&8 +*" 0 '4" 4#'9+"& )0 '(15#* $"#0&*0+006 5# 0+@ 
#*'&51)  7#4,, D# ,4)#"BB4='6 $15 ; ' 5+014"&91* 21@  7#40&< 

'$#(,* U",04, 4  5#:"&); 

 ! 0+$" )&(=0+ )&*#"&'4 006 %10+" (=0&< 5#:"&) %#3+ $#!1"E&4& 

*",!##:1! 4  : ( 0' $#3&)0&< "+;#)&0,  !"#<1%1;01  )( '4&)#'41 1 
"#5B;1'4= U",04,;  

 ! $#",E+006  #$4&%17 21@  3&)(+006  "#'(&0  % *"#- 1 
%1*"#+(+%+04 %&  $"&7)#5&4= 5#  "170&< 7 <)#"B) 0=  "#'(&0 4  
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; '4# '$"&6A "#7)&4*, 914#$ 4#!+00&< !"&:0&< <)#"#:, $#!1"E,A 

' 014 "0&8 '4 0 $#'1)1); 

 ! $#",E+006 4+<0#(#!1@ 7 '4#',) 006 5#:"&), 0+5#'*#0 (1'4= 

6*#'41 1 )( '4&)#'4+8 %10+" (=0&< 5#:"&) %#3,4= 7%+0E,) 4& 

$"#5,*4&)01'4= '1(=!#'$*,(=4," 1 6*1'4= $"#5,*21@ 4  $"&7)#564= 5# 

0 !"#% 53+006 014" 41). 
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