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 !" 691:658.567.1 

 .!. "#$%&%&# 

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

2+,&1!3(&4!$%&' 5(&0!"$&1!1, 6+$$&7 

'()*+,-*!./'  0+.1. ".23*/.4. ".+,5'6  

! ".7 (4!  4 8/*9 //*9* (:2,6 ! )2*'-!*;(4!   

(42*'4 +,/:8 1.4 2'.+*! 

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

314 /+51'6#7// &1 )1&'1!. /!&1*$-1)#+/8 9*#6# 3#':1+#"# 3#*$7/8 ) 

3#0%!")% "%2+1;%++1;1 !,'$8 ) &'1/-)1(!")% !"'1/"%*$+,2 6#"%'/#-

*1). <'/)%(%+, !1!"#), !"'1/"%*$+,2 !6%!%4 / !)14!")# &1*.0%++,2 

6#"%'/#*1), !11")%"!").=>/% .!"#+1)*%++,6 "%2+/0%!3/6 "'%:1)#-

+/86. 

 !"#$%&$ '!(%): !"'1/"%*$+,% 6#"%'/#*,, 9*#6 3#':1+#"# 

3#*$7/8, 1"21(, &'1/-)1(!")# !1(,, '%!.'!1!:%'%?%+/%  

 

# $%&'()' *&+,&-%&./&0 -)%1)',22 %1342)25 $%&234&*-)41 -)%&2-

)'+6/78 91)'%21+&4 2 (&/-)%:(;20 [1] $%'*$&+1,1')-5 ( 2020 ,. :4'+2-

.2)6 $%&234&*-)4&: 

  ;'9'/)1 - 51 *& 194 9+/ ); 

  -)'/&478 91)'%21+&4 - 13 *& 62 9+%* <).; 

  /'%:*/78 91)'%21+&4 - 0,16 *& 1,38 9+%* 9
3
. 

 .2)7415 $%&,%199: %1342)25 *&%&=/&,& -)%&2)'+6-)41 -)%1/7, 

9&=/& $%'*$&+&=2)6, .)& $&)%'>/&-)2 -)%&2)'+6/&0 2/*:-)%22 

4 -7%6'478 %'-:%-18 4&3%1-):) 4 5–7 %13 [2]. ?&)'/;21+6/& $%&,/&32-

%:')-5 %1342)2' 2 *%:,28 &)%1-+'0 /1%&*/&,& 8&350-)41, .)& $%24'*') 

( :4'+2.'/2@ &>A'9&4 23A5)25 $%2%&*/78 -7%6'478 %'-:%-&4 2 :4'-

+2.'/2@ 31,%53/'/25 &(%:=1@B'0 -%'*7 $%2 47>%&-18 4 1)9&-C'%:, 

->%&-18 -)&./78 4&* 2 /1(&$+'/22 &)8&*&4. D'-)1 %139'B'/25 $%&23-

4&*-)4'//78 &)8&*&4 54+5@)-5 $&)'/;21+6/792 2-)&./2(192 /',1-

)24/&,& 4&3*'0-)425 /1 &(%:=1@B:@ -%'*:. E *%:,&0 -)&%&/7, &)8&*7 

9&,:) -)1)6 )'8/&,'//79 -7%6'9. 

?& $%&,/&3: ,%:$$7 F(-$'%)&4 GGH, :=' 4 1-0 $&+&42/' XXI 4. 

*& 55 % $&)%'>/&-)'0 4 $%2%&*/&9 -7%6' >:*:) :*&4+')4&%5)6-5 31 

-.') $%&234&*-)4'//78 &)8&*&4. I-$&+63&41/2' 4 $%&234&*-)4' -)%&2-
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)'+6/78 91)'%21+&4 1 % &)8&*&4 $&34&+5') F(&/&92)6 2 % 2/4'-)2;20 

4 -7%6'4&0 (&9$+'(-. I-$&+63&41/2' &)8&*&4 $%&234&*-)41 4 -)%&2-

)'+6/&0 &)%1-+2 $&34&+2) :*&4+')4&%2)6 $&)%'>/&-)2 4 -7%6' *& 50 % 

2 *& 30 % -&(%1)2)6 31)%1)7 /1 $%&234&*-)4& -)%&2)'+6/78 91)'%21-

+&4. J)& -)1/&42)-5 &-&>'//& 1():1+6/79 4 -&4%'9'//78 :-+&4258 

%&-)1 -)&29&-)2 -)%&2)'+6/78 91)'%21+&4: 4 -'>'-)&29&-)2 -)%&2-

)'+6/&0 $%&*:(;22 28 -)&29&-)6 :4'+2.2+1-6 - 45 *& 63 %. K'-:%-&- 2 

F/'%,&$&)%'>+'/2' /1 '*2/2;: 41+&4&,& /1;2&/1+6/&,& $%&*:()1 4 

/1<'0 -)%1/' 4 2–3 %131 47<', .'9 4 -)%1/18 L1$1*/&0 M4%&$7 2 

ENO, 2 4 5–6 %13 47<', .'9 4 P$&/22. J)& &>:-+&4+241') $&)'/;2-

1+6/7' 4&39&=/&-)2 /1<'0 -)%1/7 4 %'-:%-&- 2 F/'%,&->'%'='/22.  

G*/29 23 -$&-&>&4 478&*1 23 -+&=24<'0-5 -2):1;22 54+5')-5 

:4'+2.'/2' &>A'9&4 4&4+'.'/25 &)8&*&4 $%&234&*-)41 4 -)%&2)'+6/:@ 

&)%1-+6. E7%6' 23 &)8&*&4 4 2–4 %131 *'<'4+', .'9 $%2%&*/&'; %1-8&* 

)&$+241 $%2 2-$&+63&41/22 /'(&)&%78 &)8&*&4 4 $%&234&*-)4' -)%&2-

)'+6/78 91)'%21+&4 -/2=1')-5 /1 10–40 %, 1 :*'+6/7' (1$2)1+&4+&-

='/25 /1 30–50 % [2].  

H12>&+'' 23:.'//792 54+5@)-5 41%21/)7 2-$&+63&41/25 4 -)%&2-

)'+6/&0 2/*:-)%22 -+'*:@B28 42*&4 &)8&*&4: 3&+7, <+1(2 2 3&+&<-

+1(&47' -9'-2 QJE (*&%&=/&' -)%&2)'+6-)4&, $%&234&*-)4& 45=:B28, 

)5='+78 2 5.'2-)78 >')&/&4, +',(28 31$&+/2)'+'0, -)'/&478 91)'%21-

+&4), 9')1++:%,2.'-(2' <+1(2 ($%&234&*-)4& $&%)+1/*;'9'/)1, +',(28 

>')&/&4), &)8&*7 :,+'*&>7.2 2 :,+'&>&,1B'/25 ($&%2-)70 31$&+/2-

)'+6, (2%$2., 4 -)%&2)'+6-)4' *&%&,) [3]. E+&=/&0 *+5 %13%'<'/25 54-

+5')-5 $%&>+'91 $%29'/'/25 4 -)%&2)'+6/&0 &)%1-+2 &)8&*&4 8292.'-

-(&0 &)%1-+2 442*: 28 <2%&(&,& -$'()%1 2 %13/&&>%13/78 C232(&-

8292.'-(28 2 C232(&-9'81/2.'-(28 -4&0-)4.  

H1 )'%%2)&%22 ?'%9-(&,& (%15 %1-$&+&='/7 (%:$/7' $%'*$%2-

5)25 8292.'-(&0, /'C)'8292.'-(&0 2 9')1++:%,2.'-(&0 &)%1-+'0, 

C&%92%:@B2' 3/1.2)'+6/:@ /1,%:3(: /1 &(%:=1@B:@ -%'*: [4]. G*-

/292 23 (%:$/&)&//1=/78 2 /':)2+23:%:'978 42*&4 &)8&*&4 54+5@)-

-5 &)8&*7 $%'*$%25)25 $& $%&234&*-)4: (1+6;2/2%&41//&0 -&*7. G)-

8&*7 $%'*$%25)25 4 42*' <+19&4 (1%>&/1)1 (1+6;25 &>%13:@)-5 4 %'-

3:+6)1)' &)-)1241/25 *2-)2++'%/&0 =2*(&-)2 4 <+19&/1(&$2)'+58, 

2+2 )1( /13741'978 «>'+78 9&%58». ?&-+' &)-)1241/25 =2*(15 C131 

*2-)2++'%/&0 =2*(&-)2 ->%1-741')-5 4 4&*/70 &>A'(), 1 )4'%*15 C131 

4 42*' <+191 (1%>&/1)1 (1+6;25 /1(1$+241')-5 4 «>'+&9 9&%'». !'0-

-)4:@B'' $%&234&*-)4& $&-)&5//& /:=*1')-5 4 /&478 $+&B1*58 *+5 
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%139'B'/25 &>%13:@B28-5 <+19&4. K'<'/2' F)&0 31*1.2 4&39&=/& 

$:)'9 :4'+2.'/25 '9(&-)2 -:B'-)4:@B28 <+19&/1(&$2)'+'0 (/1%1-

B241/2' *19> 2+2 &%,1/231;25 *&$&+/2)'+6/78 -'(;20), -)%&2)'+6-)-

41 /&478 <+19&/1(&$2)'+'0 2+2 :)2+231;22 &>%13:@B28-5 <+19&4. 

Q4'%*70 &-)1)&( *2-)2++'%/&0 =2*(&-)2 (<+19 (1%>&/1)1 (1+6-

;25) 4 -:8&9 42*' $%'*-)14+5') -&>&0 -4')+&--'%:@ 91--: $+&)/&-)6@ 

&(&+& 970 (,/9
3
, /1 70–80  % -&-)&5B:@ 23 .1-)2; %139'%&9 0,1–0,2 99. 

M,& -&-)14 3142-2) &) (1.'-)41 2-$&+63:'978 4 -&*&4&9 $%&234&*-)4' 

-7%6'478 91)'%21+&4, /'(&)&%78 )'8/&+&,2.'-(28 2 *%:,28 C1()&%&4. 

!+5 &$%'*'+'/25 4&39&=/78 /1$%14+'/20 2-$&+63&41/25 <+191 

(1%>&/1)1 (1+6;25 &*/&,& 23 $%'*$%25)20 $& $%&234&*-)4: (1+6;2/2-

%&41//&0 -&*7 4 -)%&2)'+6/&0 &)%1-+2 $& %'3:+6)1)19 +1>&%1)&%/78 

2--+'*&41/20 :-)1/&4+'/ ',& -&-)14 $%2 4+1=/&-)2 &(&+& 60 %: E1EG3 

50–65; MgCO3 20–25; Ca(OH)2 4–10; E1E12 5–10; SiO2 + Al2O3 5–10; 

CaSG4 3–9,5; SiG2 0–4,9 [5]. "1( 42*/& 23 $%'*-)14+'//78 *1//78, 

<+19 $%'*-)14+5') -&>&0 -9'-6 (1%>&/1)&4 91,/25 2 (1+6;25, 1 )1(=' 

-:+6C1)1 (1+6;25, .)& -42*')'+6-)4:') & 47-&(&9 %'-:%-/&9 $&)'/-

;21+' &)8&*1. 

O/1+23 /1:./&-)'8/2.'-(&0 2 $1)'/)/&0 2/C&%91;22 $&34&+2+ 

&$%'*'+2)6, .)& &)8&*7 -&*&4&,& $%&234&*-)41 (<+19 (1%>&/1)1 (1+6-

;25) 9&,:) >7)6 2-$&+63&41/7 4 -)%&2)'+6/&0 &)%1-+2 *+5 $%&234&*-

-)41 2 $&+:.'/25: 

  45=:B',& (4 -2+2(1)/&9 (2%$2.', (+1*&./&9 %1-)4&%', )&B28 

>'-;'9'/)/78 >')&/18, 5.'2-)&->')&//78 23*'+258, *%'4'-/&-;'9'/)-

/78 91)'%21+18); 

  92/'%1+6/78 31$&+/2)'+'0 (4 -)'/&478 91)'%21+18, 1-C1+6)&-

>')&//78 -9'-58); 

  (&9$+'(-/78 *&>14&(; 

  91)'%21+1 *+5 23&+5;22 &)8&*&4 /1 $&+2,&/18 )4'%*78 >7)&-

478 &)8&*&4. 

1.  !"#$%&'% '()%*+,*!-%./01%2! )3/#1%2! 

N+19 (1%>&/1)1 (1+6;25 4(+@.1') %5* &(-2*&4, $%'*-)14+5@B28 

-&>&0 .1-)2 -&'*2/'/20 -2+2(1)/78 -2-)'9, &>+1*1@B28 45=:B292 

-4&0-)4192, .)& :(13741') /1 $%2/;2$21+6/:@ 4&39&=/&-)6 $&+:.'-

/25 45=:B28 91)'%21+&4 /1 &-/&4' F)28 &)8&*&4 -&*&4&,& $%&234&*-)-

41. ?%2 F)&9 /'*&-)1)&( 4 *2-)2++'%/&9 <+19' (%'9/'3'92-)&,& (&9-

$&/'/)1 )%'>:') ',& (&9$'/-1;22, /1$%29'%, (41%;'479 $'-(&9 [6]. 
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 8?.>%% (*8 &'1/-)1(!")# !/*/3#"+1;1 3/'&/0#. # K&--22 >7+2 

%13%1>&)1/7 %13+2./7' 41%21/)7 )'8/&+&,22 45=:B28 91)'%21+&4 /1 

&-/&4' *2-)2++'%/&,& <+191 -&*&478 $%&234&*-)4. # -&&)4')-)422 - 

/12>&+'' $%&-)79 23 /28 *2-)2++'%/70 <+19 4+1=/&-)6 (&)&%&,& 25–

30 %, F(-(141)&%&9 &)>2%1@) 23 <+19&/1(&$2)'+5, $&*-:<241@) 2 

31)'9 239'+6.1@) - (41%;'479 $'-(&9 (82,2–86,3 % SiO2) 4 <1%&4&0 

9'+6/2;'. ?&+:.1'970 $%2 F)&9 $%&*:() $%'*-)14+5') -&>&0 >'-(+2/-

('%/70 45=:B20 91)'%21+ 14)&(+14/&,& )4'%*'/25 - *&-)1)&./& 

-+&=/79 8292.'-(29 -&-)14&9. G*/1(& 23-31 /23(&0 1()24/&-)2 2--

8&*/&,& *2-)2++'%/&,& <+191, -&*'%=1/2' 1()24/78 CaO 2 MgO 4 (&-

)&%&9 -&-)14+5') 12–14 %, $&+:.1'97' /1 &-/&4' )1(&,& 45=:B',& 23-

*'+25 &>+1*1@) /'47-&(&0 $%&./&-)6@, $%29'%/& -&&)4')-)4:@B'0 

91%(19 200–230. G>'-$'.'/2' -)1>2+6/&-)2 $%&./&-)/78 81%1()'%2-

-)2(, (%&9' )&,&, &-+&=/'/& /'$&-)&5/-)4&9 -&-)141 *2-)2++'%/&,& 

<+191, 31)%:*/5@B29 &$)29231;2@ -&-)141 $&+:.1'9&,& 45=:B',& 

91)'%21+1. H1+2.2' 4 -&-)14' &)8&*&4 8+&%2*1 2 -:+6C1)1 (1+6;25 

3/1.2)'+6/& $&47<1') %'1(;2&//:@ -$&-&>/&-)6 -7%6'4&0 -9'-2, $&-

34&+55 4'-)2 &>=2, 45=:B',& $%2 950–1000 °E, 4(+@.'/2' 4 )'8/&+&-

,2@ -)1*22 &>=2,1 -7%6'478 91)'%21+&4 $&34&+5') :-)%1/2)6 $'%'-

.2-+'//7' /'*&-)1)(2: $%2 &$)291+6/&9 %'=29' &>=2,1 $&+:.1'970 

$%&*:() 81%1()'%23:')-5 -&*'%=1/2'9 1()24/78 CaO 2 MgO R 40 %, 

.)& &>'-$'.241') 4&39&=/&-)6 *&-)2='/25 $%&./&-)2 31)4'%*'4<',& 

(19/5 /1 ',& &-/&4' -&&)4')-)4:@B'0 91%(2 45=:B',& 500. I34'-)(&-

4&->'+2)&4&' 45=:B'' /1 &-/&4' &)8&*&4 $%&234&*-)41 -&*7 -&&)4')-

-)4:@B'0 91%(2 $&34&+5') 2-$&+63&41)6 ',& *+5 $%&234&*-)41 -2+2-

(1)/&,& (2%$2.1. 

E)'%+2)191(-(29 $%&234&*-)4'//79 &>A'*2/'/2'9 «E&*1» >7+& 

23,&)&4+'/& 45=:B'' 234'-)(&4&->'+2)&4&,& )2$1, /1 &-/&4' (&)&%&,& 

/1 &$7)/&9 314&*' #H?G -)'/&478 2 45=:B28 91)'%21+&4 >7+ 23,&-

)&4+'/ -2+2(1)/70 (2%$2.. Q'8/&+&,25 $%&234&*-)41 -2+2(1)/&,& 

(2%$2.1 - 2-$&+63&41/2'9 45=:B',& 234'-)(&4&->'+2)&4&,& )2$1 /' 

&)+2.1')-5 &) &>B'$%2/5)&0 -8'97 $&+:.'/25 (2%$2.1 /1 &-/&4' 23-

4'-)2. "2%$2. 29'+ %&4/7' ,%1/2 2 ,+1*(:@ $&4'%8/&-)6 (%139'%7 

120×250×65), 91--1 (2%$2.1 4 '-)'-)4'//&9 -&-)&5/22 -&-)14+5') &) 

3,7 *& 4,1 (,, $+&)/&-)6 – 4 -%'*/'9 2000 (,/9
3
. "+1*(: &$7)/78 &>%13-

;&4 $%&234&*2+2 /1 -+&=/&9 %1-)4&%' -&-)141: ;'9'/); 234'-)6; $'-&(, 

;'9'/); 234'-)(&4&->'+2)&4&' 45=:B''; $'-&( 2 234'-)(&4&->'+2)&4&' 

45=:B''; $'-&(. 
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?& %'3:+6)1)19 2--+'*&41/20, $%24'*'//78 4 )1>+. 1 [6], 42*/&, 

.)& 3*#(10+,4 '#!")1', 23,&)&4+'//70 - $%29'/'/2'9 45=:B',& 234'-)-

(&4&->'+2)&4&,& )2$1 /1>2%1') $%&./&-)6 ( 14-*/'4/&9: 4&3%1-): - 31(&-

/&9'%/&-)6@, (1( 2 ;'9'/)/&-234'-)(&470, 1 - *&>14+'/2'9 ;'9'/)1 %1--

)4&% ( 14-*/'4/&9: 4&3%1-): *&-)2,1') $&.)2 100 % $%&./&-)2. 

Q 1 > + 2 ; 1  1  

 .!$&!*+, .0*+)!.!) &0 .0("'$&45 )3/#1'5 

) .0("'$&4% *.!6' +)%.-%&'3 

G)/&-2)'+6/15 $%&./&-)6 %1-)4&%1, 

$%&;'/) 4 4&3%1-)', -:). K1-)4&% 

7 14 28 

G>7./70 ;'9'/)/&-234'-)(&470 65 80 100 

I34'-)(&4&->'+2)&470 62 85 100 

S'9'/)/&-234'-)(&4&->'+2)&470 78 95 100 
 

#5=:B'' /1 &-/&4' 234'-)(&4&->'+2)&4&,& )2$1 9&=/& $%29'-

/5)6 4 -)%&2)'+6/78 (+1*&./78 %1-)4&%18 - $&%)+1/*;'9'/)&9 2 (1( 

-19&-)&5)'+6/&' 45=:B''. 

?%&./&-)6 -2+2(1)/&,& (2%$2.1 /1 &-/&4' 234'-)(&4&->'+2)&4&,& 

45=:B',& $%2 2-$7)1/258 (&+'>1+1-6 &) 22,8 *& 34,9 D?1, 1 4 -%'*/'9 

%14/5')-5 27,8 D?1. ?%&./&-)6 (2%$2.1 $%2 23,2>' R23, = 6,92 D?1.  --

)1/&4+'/&, .)& &/ :*&4+')4&%5') )%'>&41/259, $%'*A54+5'979 ( -2+2-

(1)/&9: (2%$2.: 47<' 91%(2 300. ?& 9&%&3&-)&0(&-)2 (2%$2., 23,&)&4-

+'//70 /1 234'-)(&4&->'+2)&4&9 45=:B'9, -&&)4')-)4:') 91%(' 100. 

?%2 2-$&+63&41/22 45=:B',& 234'-)(&4&->'+2)&4&,& )2$1 4 (1-

.'-)4' $+1-)2C2;2%:@B'0 *&>14(2 4 (+1*(' 4 %1-)4&%18 91%&( 25, 50, 

100 *&-)2,1')-5 F(&/&925 ;'9'/)1 *& 34 % , 234'-)2 100 %, 4 (1.'-)4' 

45=:B',& 4 %1-)4&%18 91%&( 10 2 25 – F(&/&925 ;'9'/)1 100 % 

2 F(&/&925 234'-)2 – 100 %. 

H12>&+'' FCC'()24/& $%29'/'/2' (2%$2.1 $&47<'//&0 $%&./&-

-)2 (91%&( 200 2 47<') *+5 4/:)%'//28 /'-:B28 -)'/, .)& $&34&+5') 

4&34&*2)6 28 <2%2/&0 4 &*2/ (2%$2. (25 -9) 2 :4'+2.2)6 $%2 F)&9 91-

)'%21+&'9(&-)6 *& 50 % 4 -%14/'/22 - )&+B2/&0 51 -9 23 (2%$2.1 91-

%&( 100. S'+'-&&>%13/& $%29'/'/2' *1//&,& (2%$2.1 4 -)'/18 &>+',-

.'//&0 (+1*(2, .'9 >:*') *&-)2,1)6-5 F(&/&925 (2%$2.1 4 1,5–2 %131 4 

3142-29&-)2 &) )&+B2/7 -)'/7 -$+&</&0 (+1*(2 [6]. 

 8?.>%% (*8 &'1/-)1(!")# "1>/2 :%!7%6%+"+,2 :%"1+1). N+19 

*2-)2++'%/&0 =2*(&-)2 $%&234&*-)41 -&*7 4 (&+2.'-)4' 15–60 % 2--
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$&+63:')-5 4 (1.'-)4' 45=:B',& $%2 $%&234&*-)4' )&B28 >'-;'9'/)-

/78 >')&/&4, -&-)&5B28 23 $%2%&*/78, )'8/&,'//78 ,%:/)&4 2 23 $%&-

97<+'//78 &)8&*&4 [7]. "&9$&/'/)/70 -&-)14 -)%&2)'+6/78 91)'-

%21+&4 $&34&+5') $&47-2)6 $%&./&-)6 $&+:.'//78 91)'%21+&4.  

K'3:+6)1)7 &$%'*'+'/25 9'81/2.'-(28 -4&0-)4 &>%13;&4 $&(137-

41@), .)& ( 90 -:)(19 $%&./&-)6 $&.)2 4-'8 91)'%21+&4 $%2 &*/&&-/&9 

-=1)22 3/1.2)'+6/& $%'47<1') 4 D?1, ).'. -&&)4')-)4:') $'%4&9: 

(+1--: (4–6 D?1) :(%'$+'//78 ,%:/)&4. ?%'*+&='/2' %'1(;20 ,2*%1-

)1;22 473741') *1+6/'0<20 %&-) $%&./&-)2, 81%1()'%/70 *+5 <+1(&,-

%:/)&478 91)'%21+&4. ?&F)&9: ( ,&*2./&9: -%&(: $%&./&-)6 $&.)2 

4-'8 91)'%21+&4 $%'47<1') 91(-291+6/70 :%&4'/6 (6,0 D?1) )%'>&-

41/20 %&--20-(28 -)1/*1%)&4 ( :(%'$+'//79 ,%:/)19. ?&F)&9: &/2 

9&,:) >7)6 2-$&+63&41/7 4 (1.'-)4' &-/&41/20 14)&9&>2+6/78 2 ='-

+'3/78 *&%&,, 1F%&*%&9&4, $&+2,&/&4 )4'%*78 >7)&478 &)8&*&4 2 

$%&97<+'//78 &)8&*&4, 5*'% $+&)2/, 91)'%21+&4 )19$&/1=1 (1%-)&-

478 2 *%:,28 $:-)&), >:%&/1>24/78 -410 %13+2./78 C:/*19'/)&4 2 

).$. -&&%:='/20 49'-)& $'-(1, B'>/5, $'-.1/&-,%1420/78 -9'-'0 2 *%.  

 8?.>%% (*8 &'1/-)1(!")# 80%/!"1-:%"1++,2 /-(%*/4. H1 &-/&-

4' $&+:.1'9&,& 45=:B',& 4 /1<'0 -)%1/' 4 $%&97<+'//78 91-<)1>18 

>7+& &%,1/23&41/& $%&234&*-)4& >+&(&4 5.'2-)&,& >')&/1 $& +2)6'4&0 

)'8/&+&,22 [8]. 

Q'8/&+&,2.'-(20 $%&;'-- $%'*:-91)%241') 47$:-( 5.'2-)&>'-

)&//78 >+&(&4 %139'%&9 150×300×600 99, 91--&0 /' >&+'' 19 (,, 

$+&)/&-)6@ 700 (,/-9
3
. D&%&3&-)&0(&-)6 23*'+20 /' /2=' 35 D%3, 

$%'*'+ $%&./&-)2 $%2 -=1)22 /' /2=' 3,5 D?1. T+&(2 $%'*/13/1.'/7 

*+5 (+1*(2 /1%:=/78, 4/:)%'//28 -)'/ 2 $'%',&%&*&( =2+78, &>B'-)-

4'//78, -'+6-(&8&350-)4'//78 2 4-$&9&,1)'+6/78 $%&234&*-)4'//78 

3*1/20 2 -&&%:='/20. 

Q4'%*7' &)8&*7 -&*&4&,& $%&234&*-)41 2-$&+63&41+2 4 (1.'-)4' 

45=:B',& $%2 23,&)&4+'/22 5.'2-)&->')&//78 23*'+20 (-)'/&47' $1-

/'+2, >+&(2 ,%1=*1/-(28 2 $%&97<+'//78 3*1/20) - ;'+6@ $&47<'-

/2' $%&./&-)2 2 9&%&3&:-)&0.24&-)2, -/2='/2' -'>'-)&29&-)2 [9]. 

I--+'*&41/2' $%&./&-)2 2 9&%&3&:-)&0.24&-)2 +',(&,& 5.'2-)&,& >'-

)&/1 /1 &-/&4' <+19&4 -&*&4&,& $%&234&*-)41 $&34&+2+& :-)1/&42)6 

:+:.<'/2' :(131//78 81%1()'%2-)2( $& -%14/'/2@ - 234'-)/792 -&-

-)14192 *+5 23,&)&4+'/25 5.'2-)&->')&//78 23*'+20.  

 8?.>%% (*8 ('%)%!+1-7%6%+"+,2 6#"%'/#*1). !2-)2++'%/:@ 

=2*(&-)6 $%'*+&='/& 2-$&+63&41)6 4 (1.'-)4' 45=:B',& *+5 *%'4'-/&-
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;'9'/)/&0 (&9$&32;22 -&-)141, 91-.  %: $&%)+1/*;'9'/) 26,2–87,3; 

*2-)2++'%/15 =2*(&-)6 0,4–7,3; 4&*/15 -:-$'/325 )4'%*78 &)8&*&4 -&-

*&4&,& $%&234&*-)41 5,4–73,4; 4&*1. !%'4'-/70 31$&+/2)'+6 9&=') 

>7)6 44'*'/ 4 )&) =' -9'-2)'+6 [10]. ?%&./&-)6 ;'9'/)/&--)%:='./78 

$+2), $&+:.1'978 - 2-$&+63&41/2'9 :(131//&,& 45=:B',&, $%2 23,2>' – 

*& 18,2 D?1. ?%'*+&='//&' 45=:B'' 2-$&+63&41+2 4 -7%6'4&0 -9'-2, 

23 (&)&%&0 23,&)14+241+2 &>%13;7 1%>&+2)1, C2>%&+2)1 2 ;'9'/)/&-

-)%:='./78 $+2). ?& %'3:+6)1)19 2-$7)1/20 &$%'*'+'/&, .)& $%'*+&-

='//&' 45=:B'' &>+1*1') $%&./&-)6@ /1 30,2–36,4 % 47<', .'9 : 2--

$&+63:'978 %1/'' -&-)14&4. J)& &>A5-/5')-5 (&9$+'(-/79 4&3*'0-)-

42'9 /1 F(-)%1()24/7' 4'B'-)41 31$&+/2)'+5 -&4&(:$/&-)2 2/,%'*2-

'/)&4, $%2-:)-)4:@B28 4 &)8&*18 -&*&4&,& $%&234&*-)41. 

2.  .!'()!-*+)! 7'&%.0",&45 (08!"&'+%"%9 

<'1/-)1(!")1 6/+%'#*$+,2 -#&1*+/"%*%4 !"%+1),2 6#"%'/#*1). 

G)8&*7 -&*&4&,& $%&234&*-)41 2-$&+63:@)-5 $%2 $%&234&*-)4' -)'/&-

478 91)'%21+&4 4 (1.'-)4' 92/'%1+6/&,& /1$&+/2)'+5 - ;'+6@ $&47-

<'/25 $%&./&-)2 23*'+20 [11]. ?&-)14+'//15 ;'+6 *&-)2,1')-5 )'9, 

.)& -7%6'4:@ -9'-6 ,&)&45) -&49'-)/79 $&9&+&9 -2+2(1)-,+7>7 

(10–20 91-.  %) 2 <+19&4 -&*&4&,& $%&234&*-)41 (80–90 %) $%2 -(&%&-

-)2 -&:*1%'/25 .1-)2; 100–500 9/-. L1)'9 -9'-6 :4+1=/5@), C&%9:@) 

23*'+25 2 47*'%=241@) 4/1.1+' $%2 )'9$'%1):%' 10–20 °E 4 )'.'-

/2' 5–6 ., 31)'9 $%2 )'9$'%1):%' 150–180 °E 4 )'.'/2' 1–1,5 ., .)& 

&>'-$'.241') $&47<'/2' $%&./&-)2 ,&)&478 23*'+20 2 :)2+231;2@ 

&)8&*&4 $%&234&*-)41.  

U232(&-8292.'-(&0 &-/&4&0 $%&;'--1 54+5')-5 2/)'/-2C2(1;25 

8292.'-(&,& 43129&*'0-)425 &(-2*&4 (1+6;25 2 91,/25, /18&*5B28-5 

4 &)8&*18 -&*&4&,& $%&234&*-)41, - ,2*%&-2+2(1)&9 /1)%25 -2+2(1)-

,+7>7 - $&-+'*:@B29 &>%13&41/2'9 ,2*%&-2+2(1)&4 (1+6;25 2 91,-

/25, .)& $%24&*2) ( &>%13&41/2@ $%&./&,& 2 4&*&-)&0(&,& (19/5. D'-

81/&1()242%&41/2' 47-&(&-(&%&-)/79 $&9&+&9 $%24&*2) ( 4&3/2(/&-

4'/2@ /&4&&>%13&41/20, &>%13:@B28 $+&)/70 2 $%&./70 (19'/6 $%2 

/23(&0 )'9$'%1):%' )'%9&&>%1>&)(2.  

<1*.0%+/% -#&1*+/"%*8 (*8 #!5#*$"1:%"1++,2 !6%!%4. !+5 

<+191 (1%>&/1)1 (1+6;25 &*/&,& 23 $%'*$%25)20 $& $%&234&*-)4: -&*7 

2--+'*&41+2 C232(&-9'81/2.'-(2' -4&0-)41 ()1>+. 2) 2 &$%'*'+2+2, .)& 

&/2 -&&)4')-)4:@) )%'>&41/259, $%'*A54+5'979 VGEQ K 52129–2003 *+5 
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/'1()242%&41//&,& $&%&<(1 2 <+19 9&=') >7)6 2-$&+63&41/ 4 (1.'-)-

4' 319'/7 92/'%1+6/&,& $&%&<(1 4 -&-)14' 1-C1+6)&>')&//78 -9'-'0 

[12]. J(-$'%29'/)1+6/7' 2--+'*&41/25 $&(131+2 4&39&=/&-)6 2-$&+6-

3&41/25 <+191 -&*&4&,& $%&234&*-)41 4 (1.'-)4' 319'/7 92/'%1+6/&-

,& $&%&<(1 4 -&-)14' 1-C1+6)&>')&//&0 -9'-2. ?& %'3:+6)1)19 $%&4'-

*'//78 F(-$'%29'/)1+6/78 2--+'*&41/20 &$%'*'+'/&, .)& $%&./&-)-

/7' 81%1()'%2-)2(2 -9'-'0 - %13+2./79 -&*'%=1/2'9 (&9$&/'/)&4 

)'8/&,'//&,& $%&2-8&=*'/25 (<+19 (1%>&/1)1 (1+6;25, B'>'/6 23 9'-

)1++:%,2.'-(28 <+1(&4 2 $'-&( 23 &)-'41 *%&>+'/25 W:-&4-(&,& 9'-

)1++:%,2.'-(&,& 314&*1) -&&)4')-)4:@) /&%9', .)& $&34&+5') 2-$&+6-

3&41)6 28 4 (1.'-)4' (&9$&/'/)&4 1-C1+6)&>')&//&0 -9'-2.  

G*2/ 23 %1;2&/1+6/78 $:)'0 %'<'/25 $%&>+'97 2-$&+63&41/25 

)4'%*78 &)8&*&4 -&*&4&0 &)%1-+2 $%2 $%2,&)&4+'/22 1-C1+6)&>')&/-

/78 -9'-'0 – F)& *&>14+'/2' ( /29 92/'%1+6/78 (&9$&/'/)&4 4 (&+2-

.'-)4', (&)&%&' $&34&+2+& >7 -/232)6 -&*'%=1/2' 4&*&%1-)4&%2978 

-&'*2/'/20 4 31$&+/2)'+' *& *&$:-)2978 $%'*'+&4. Q1(292 (&9$&-

/'/)192 9&,:) >7)6 (41%;'470 $'-&(, 234'-)/5(, 3&+7 QJS 2 *%:,2', 

/' -&*'%=1B2' 4&*&%1-)4&%2978 -&'*2/'/20 2 B'+&.'0. 

# +1>&%1)&%/78 2 4 $%&234&*-)4'//78 :-+&4258 %13%1>&)1/ %5* 

91%&( $&%&<(&&>%13/&,& 31$&+/2)'+5: ?--G?, ?--G" 2 ?--GL, %13+2-

.1@B28-5 -&*'%=1/2'9 (&9$&/'/)&4. ?%2.'9 (&+2.'-)4& )4'%*&,& 

&-)1)(1 -&-)14+5') /' 9'/'' 50 %, 1 92/'%1+6/&,& (&9$&/'/)1 – &) 25 

*& 50 %. ?&%&<&( (1=*&0 91%(2 *&+='/ &)4'.1)6 -+'*:@B29 )%'>&-

41/259: -&*'%=1/2' 4&*&%1-)4&%2978 -&+'0 *& 6 %; &(-2*&4 B'+&.-

/78 9')1++&4 *& 2 %; 8+&%2*&4 *& 5 %. ?&(131)'+6 >2):9&'9(&-)2 

65 ,/-9
3
, 4+1=/&-)6 /' >&+'' 1 %. ?& ,%1/:+&9')%2.'-(&9: -&-)14: 

3'%/1 $&%&<(1 /' *&+=/7 >7)6 (%:$/'' 1,25 99 [13]. ?&%&<(&&>%13-

/70 31$&+/2)'+6 *+5 1-C1+6)&>')&//78 2 >2):9/&-92/'%1+6/78 -9'-

-'0, $&+:.'//70 23 )4'%*&,& &-)1)(1 <+191, &>%13:@B',&-5 4 >&+6<&9 

(&+2.'-)4' $%2 $%&234&*-)4' (1+6;2/2%&41//&0 -&*7, 4 -9'-2 - 92/'-

%1+6/792 (&9$&/'/)192 – (41%;'479 $'-(&9, (1%>&/1)/792 $&%&*192, 

3&+192 QJS &>'-$'.241') $&+:.'/2' 1-C1+6)&>')&/&4, $& &-/&4/79 

-4&0-)419 -&&)4')-)4:@B28 -)1/*1%): - +:.<292 $&(131)'+592 )%'B2-

/&-)&0(&-)2, .'9 : 1-C1+6)&>')&/&4 /1 &>7./78 31$&+/2)'+58. 

@16&*%3!+,% (1:#)3/ 2-$&+63:@)-5 4 $%&234&*-)4' >')&/&4, %1--

)4&%&4, ('%192.'-(28 2 *%:,28 -)%&2)'+6/78 91)'%21+&4. !2-)2++'%-

/:@ =2*(&-)6 $%&234&*-)41 (1+6;2/2%&41//&0 -&*7 $%29'/5@) (1( 
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*&>14(:, -&*'%=1B:@ E1E12 2 NaCl, ( >')&/19 $%2 329/'9 >')&/2%&-

41/22, 23,&)&4+'/22 9'-)/78 45=:B28 -&49'-)/79 9&(%79 $&9&+&9 

- ,%1/:+2%&41//79 *&9'//79 <+1(&9 2 ). *. #7-&(2' (&/;'/)%1;22 

2&/&4 E1
2+

 2 Na
+
 4 *2-)2++'%/&0 =2*(&-)2 &>'-$'.241@) 1()24231;2@ 

<+1(1 [3]. 

!&>14(2 $&34&+5@) 2/)'/-2C2;2%&41)6 $%&234&*-)4'//7' $%&-

;'--7 2 ;'+'/1$%14+'//& 239'/5)6 -4&0-)41 -)%&2)'+6/78 91)'%21+&4. 

G/2 44&*5)-5 4 /'>&+6<&9 (&+2.'-)4' (*&31 /'(&)&%78 ?O# -&-)14+5-

') 4-',& +2<6 /'-(&+6(& -&)78 2+2 )7-5./78 *&+'0 $%&;'/)1 91--7 

&-/&4/&,& 91)'%21+1). #-' )'8/&+&,2.'-(2' $%&54+'/25 *&>14&( ?O# 

&>:-+&4+'/7 1*-&%>;2&//79 9'81/239&9 28 *'0-)425 2 4 /12>&+6<'0 

-)'$'/2 81%1()'%/7 *+5 (&++&2*/&-*2-$'%-/78 -2-)'9. !&>14(2 F+'(-

)%&+2)&4 239'/5@) %1-)4&%29&-)6 91)'%21+&4, 8292.'-(2 - /292 

43129&*'0-)4:@), -+:=1) ;'/)%192 (%2-)1++231;22 2 ). *.  

A/"'/"-+/"'#" 2*1'/(# 3#*$7/8 (AAB@) $%29'/5@) (1( (&9-

$+'(-/:@ *&>14(: 4 $%&234&*-)4' >')&//78 2 ='+'3&>')&//78 23*'-

+20, (&)&%15, $&34&+55 -:B'-)4'//& :-(&%2)6 )4'%*'/2' >')&/1, 49'-)' 

- )'9 31B2B1') -)1+6/:@ 1%91):%: &) (&%%&322. HHX" &>%13:')-5 $&-

-+' -9'<241/25 :$1%'//&0 *2-)2++'%/&0 =2*(&-)2, -&*'%=1B'0 >&-

+'' 30 % E1E12, - /2)%1)/792 B'+&(192 $%&234&*-)41 13&)/&0 (2-+&-

)7. !&>14(1 HHX" 54+5')-5 4 )&9 .2-+' FCC'()24/&0 $%&)24&9&%&3-

/&0 *&>14(&0. I-$7)1/25 $&(131+2, .)& *&>14(1 HHX" 9&=') -:B'-)-

4'//& :-(&%5)6 )4'%*'/2' 1->'-)&;'9'/)/78 23*'+20 $%2 /1/'-'/22 

%1-)4&%&4 - (&/;'/)%1;2'0 27–40 % /1 1->'-)&;'9'/)/70 -+&0 4 (&+2-

.'-)4' 2 % 91--7 ;'9'/)1. # F)&9 -+:.1' «%13>&%&./15» $%&./&-)6 1--

>'-)&;'9'/)/78 +2-)&4 4&3%1-)1') 4 1,8–3,5 %131, 1 -)1/*1%)/7' $&(1-

31)'+2 $%&*:(;22 *&-)2,1@)-5 :=' .'%'3 3–5 -:). )4'%*'/25. ?%2 F)&9 

9&=/& -&(%1)2)6 4%'95 $%'>741/25 +2-)&4 4 (&/4'0'%' $%'*41%2)'+6-

/&,& )4'%*'/25 [14]. 

<1*.0%+/% "#6&1+#?+1;1 '#!")1'#. Q19$&/1=/70 %1-)4&% - -&-

*'%=1/2'9 4 /'9 &)8&*1 $%&234&*-)41 (1+6;2/2%&41//&0 -&*7 81%1(-

)'%23:')-5 -/2='/2'9 $+&)/&-)2, $&47<'/2'9 $%&./&-)2 ;'9'/)/&,& 

(19/5, -/2='/2'9 4&*&&)*'+'/25 [15]. !+5 $%2,&)&4+'/25 )19$&/1=-

/&,& %1-)4&%1 2-$&+63&41+2 -&+'4:@ (&9$&32;2@ -+'*:@B',& -&-)141, 

91-.%: E1E12 61,6; CaS04 0,1; Ca(OH)2 0,18; NaCl 3,4. L154+5'970 )19-

$&/1=/70 %1-)4&% - 2-$&+63&41/2'9 4 (1.'-)4' -&+'4&,& (&9$&/'/)1 

&)8&*&4 $%&234&*-)41 -&*7 4 -)1*22 *2-)2++5;22, *&$&+/2)'+6/& -&-
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*'%=1B',& 92(%&-C'%7 /'%1-(+1--2C2;2%&41/7', 29'') -:B'-)4'//& 

/23(:@ $+&)/&-)6 2 $%'4&-8&*2) 234'-)/70 )19$&/1=/70 %1-)4&% $& 

$%&./&-)2 (19/5. ?%2 F)&9 %1-)4&% 29'') /23(&' 4&*&&)*'+'/2'. E%&(2 

-841)741/25 %1-)4&%1 /18&*5)-5 4 $%'*'+18 )%'>&41/20 VGEQ 1581–96. 

Q19$&/1=/70 %1-)4&% /1 &-/&4' ;'9'/)1 9&=') >7)6 2-$&+63&41/ $%2 

;'9'/)2%&41/22 -(41=2/.  

3. :0+%.'0" -"3 '(!"3;'' !+5!-!)  

&0 8!"'2!&05 +)%.-45 <4+!)45 !+5!-!) 

G-/&4/79 :-+&42'9 4&39&=/&-)2 $%2'91 $%&97<+'//78 &)8&-

*&4 /1 $&+2,&/7 )4'%*78 >7)&478 &)8&*&4 – -&>+@*'/2' -1/2)1%/&-

,2,2'/2.'-(28 )%'>&41/20 $& &8%1/' 1)9&-C'%/&,& 4&3*:81, $&.47, 

,%:/)&478 2 $&4'%8/&-)/78 4&*. G-/&4/79 -1/2)1%/79 :-+&42'9 54-

+5')-5 )%'>&41/2' /'$%'47<'/25 )&(-2./&-)2 -9'-2 $%&97<+'//78 

&)8&*&4 - >7)&4792 $& -%14/'/2@ - )&(-2./&-)6@ >7)&478 &)8&*&4 

$& *1//79 1/1+231 4&*/&0 47)5=(2. I3&+5;2&//7' 91)'%21+7 $& -4&-

29 -4&0-)419 *&+=/7 -&&)4')-)4&41)6 )%'>&41/259, $%'*A54+5'979 

,%:/)19: 29')6 4+1=/&-)6 /' >&+'' 85 %, /' >7)6 43%74&&$1-/792, 

-19&4&-$+19'/5@B292-5, -19&4&3,&%1@B292-5. 

?%&4'*'//7' 2--+'*&41/25 (+1--1 &$1-/&-)2 &)8&*1 -&*&4&,& 

$%&234&*-)41 $&(131+2 4&39&=/&-)6 ',& $%29'/'/25 4 (1.'-)4' 23&+2-

%:@B',& 91)'%21+1 /1 $&+2,&/18 QTG. E ;'+6@ -/2='/25 ',& (+1--1 

&$1-/&-)2 - 4-,& *& 5-,& 2 *+5 >&+'' )'8/&+&,2.'-(2 $%2'9+'9&0 :(-

+1*(2 23&+2%:@B',& 91)'%21+1 9&=') >7)6 %'(&9'/*&41/& ',& $%'*-

41%2)'+6/&' 9'81/2.'-(&' &>'34&=241/2' [16]. 

O/1+23 /1:./&-)'8/2.'-(&0 2 $1)'/)/&0 2/C&%91;22 $&34&+2+ 

&$%'*'+2)6, .)& <+197 (1%>&/1)1 (1+6;25 2 *2-)2++'%/:@ =2*(&-)6 

$%&234&*-)41 -&*7 9&=/& $%29'/5)6 4 %13+2./78 &)%1-+58 -)%&2)'+6-

-)41, :.2)7415 -&&)4')-)4:@B2' C232(&-8292.'-(2', C232(&-9'81/2-

.'-(2' 2 )&(-2(&+&,2.'-(2' -4&0-)41 &)8&*1 -&*&4&,& $%&234&*-)41. 

G)8&*7 -&*&4&,& $%&234&*-)41 $%'29:B'-)4'//& 2-$&+63:@)-5 4 (1-

.'-)4' 45=:B',&, 92/'%1+6/&,& 31$&+/2)'+5 2 (&9$+'(-/78 *&>14&(, 

$%2 F)&9 4 &*/&9 23*'+22 9&,:) >7)6 2-$&+63&41/7 %13/7' -4&0-)41 

&)8&*&4.  

O/1+23 )%'>&41/20 )'8/2.'-(&0 *&(:9'/)1;22 ( 81%1()'%2-)2-

(19 -)%&2)'+6/78 91)'%21+&4 2 %'3:+6)1)&4 F(-$'%29'/)1+6/78 2--

-+'*&41/20 91)'%21+&4, $&+:.'//78 - 2-$&+63&41/2'9 &)8&*&4 $%&23-
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4&*-)41 (1+6;2/2%&41//&0 -&*7, $&(131+, .)& &$%'*'+5'97' 81%1()'-

%2-)2(2 -&&)4')-)4:@) :-)1/&4+'//79 )%'>&41/259 ()1>+. 2). J)& &3-

/1.1'), .)& $%29'/'/2' 4 -&-)14' -)%&2)'+6/78 91)'%21+&4 &)8&*&4 

$%&234&*-)41 -&*7 /' :8:*<1'), 1 4 /'(&)&%78 -+:.158 *1=' :+:.<1') 

)'8/2.'-(2' 81%1()'%2-)2(2 -)%&2)'+6/78 91)'%21+&4. 

Q 1 > + 2 ; 1  2  

='('6!-7%50&'$%*6'% *)!9*+)0 *+.!'+%",&45 70+%.'0"!)  

* 8.'7%&%&'%7 !+5!-!) 8.!'()!-*+)0 60",;'&'.!)0&&!9 *!-4 

E)%&2)'+6/70 91)'%21+ 

(H&%91)24/70 *&(:9'/)) 
?&(131)'+6 Q%'>&41/25 

K'3:+6)1)7 

2--+'*&41/20 

D1--1 ((,) H' >&+'' 4,3 3,7–4,1 

?+&)/&-)6 ((,/93) 
H' 9'/'' 

1500 
2000 

?%&./&-)6 (D?1) 25–30 27,8 

E2+2(1)/70 (2%$2. /1 &--

/&4' 234'-)(&4&->'+2)&4&,& 

45=:B',& (VGEQ 379–95) 

D&%&3&-)&0(&-)6(D%3) H' 9'/'' 25 100 

?+&)/&-)6 ((,/93) 700 700 

?%&./&-)6 $%2 -=1)22

(D?1) 
H' 9'/'' 2,5 H' /2=' 3,5 

P.'2-)70 >')&/ /1 &-/&4' 

45=:B',& (VGEQ 21520–89) 
D&%&3&-)&0(&-)6 

(D%3) 

H' 9'/'' 25 

(*+5 >+&(&4 

/1%:=/78 

-)'/) 

H' /2=' 35 

?%&./&-)6 (D?1) 

($%2 50 0E) 
H' 9'/'' 1,1 1,4 

#&*&/1-7B'/2' ( %) G) 1,5 *& 4 4,32 

H1>:81/2' &>%13;&4 23 

-9'-2 $&%&<(1 - >2):-

9&9 ( %) 

 

 

2,5 

 

 

1,05 

?&%2-)&-)6 ( %) H' >&+'' 45 40 

O-C1+6)&>')&/ –  

92/'%1+6/70 $&%&<&(  

(VGEQ 9128–84) 

#&*&-)&0(&-)6 H' 9'/'' 0,85 0,92 

?+&)/&-)6, (,/93 1350*& 1650 1400 

#&*&&)*'+'/2',  %, H' >&+'' 8,7 2,2 

E%&(2 -841)741/25 

%1-)4&%1: 

/1.1+& (.) 

(&/'; (.) 

 

 

H' %1/'' 2 

H' $&3*/'' 10

 

 

5 

8 

Q19$&/1=/70 %1-)4&% 

(VGEQ 1581–96) 

?%'*'+ $%&./&-)2 $%2 

23,2>', D?1 

(.'%'3 2 -:)&() 

 

 

H' 9'/'' 2,7

8,9 

Q&B2' >'-;'9'/)/7'  

>')&/7 /1 &-/&4' 45=:B',& 

(VGEQ 30491–97) 

?%&./&-)6 $%2 &*/&&--

/&9 -=1)22, D?1  

(( 1 ,&*:) 

 

 

4–6 

T&+'' 6 
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G( & / . 1 / 2 '  ) 1 > + .  2  

E)%&2)'+6/70 91)'%21+ 

(H&%91)24/70 *&(:9'/)) 
?&(131)'+6 Q%'>&41/25 

K'3:+6)1)7 

2--+'*&41/20 

"&9$+'(-/15 *&>14(1 

(HHX") 4 $%&234&*-)4' >'-

)&//78 2 ='+'3&>')&//78 

23*'+20 (VGEQ 30340–95) 

«K13>&%&./15»  

$%&./&-)6, D?1 

 

19 

 

57 

!%'4'-/&-;'9'/)/7' 91)'-

%21+7 /1 &-/&4' 45=:B',&: 

S'9'/)/&--)%:='./7' $+2-

)7 (VGEQ 26816–86), 

U2>%&+2) (VGEQ 8928–81) 

?%&./&-)6 $%2 23,2>', 

D?1 

 

 

 

H' 9'/'' 9 

H' 9'/'' 0,6

 

 

 

*& 18,2 

*& 1 

 

I-$&+63&41/2' <+191 (1%>&/1)1 (1+6;25 4 (1.'-)4' )'8/&,'//&,& 

-7%65 4 $%&234&*-)4' -)%&2)'+6/78 91)'%21+&4 -&&)4')-)4:') -&4%'9'/-

/78 $%2/;2$19 %'-:%-&->'%'='/25 2 :-)&0.24&,& %1342)25, $%2 F)&9 &*-

/&4%'9'//& %'<1@)-5 /'-(&+6(& 31*1.: F(&/&925 $%2%&*/78 %'-:%-&4, 

-/2='/2' -)&29&-)2 -)%&2)'+6/78 23*'+20 31 -.') -/2='/25 -'>'-)&2-

9&-)6 (&9$&/'/)&4, :)2+231;25 )'8/&,'//78 &)8&*&4 2 :+:.<'/2' (1.'-

-)41 &(%:=1@B'0 -%'*7 /1 :%>1/232%&41//78 )'%%2)&%258. 

 .2)7415 2//&41;2&//70 $:)6 %1342)25 -)%1/7, $&47<'/2' 

&>A'9&4 2-$&+63&41/25 &)8&*&4 4 $%&234&*-)4' -)%&2)'+6/78 91)'-

%21+&4 /'&>8&*29& &-/&4741)6 /1 /1:./78 2--+'*&41/258. L19'/1 2--

8&*/&,& $%2%&*/&,& -7%65 )'8/&,'//792 &)8&*192 /' *&+=/1 $%24&-

*2)6 ( :8:*<'/2@ F(-$+:1)1;2&//78 2 F(&+&,2.'-(28 81%1()'%2-)2( 

-)%&2)'+6/78 23*'+20. 
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