
!"!#$%&'(%'&)&#*"!!+, -#.)/)("%#&+ .01 $)0)("%!+2 

"*%#(0"*!+2 -"%,&)"0#* 

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

 (01*-(/, 0"+2** «!(/&0*0,"34 ' 0,-&*,"#5/&3 3(,"-*(#&'"6"/**»  

7"#8&-&60+*9 8&0:6(-0,'"//49 ,";/&#&8*<"0+*9 :/*'"-0*,", *3. ).=. >:;&'( 

!"#$%&' (#)*+*,-./01: ?"-"'(,&'( @##( )(0*#5"'/(,  

6.,./., 1-&A"00&- 7=BC *3. ).=. >:;&'( 

 

2%%*."3-4. !"#$%&'#( )"#*&'+ ,-.,*'/, 0+0#/'"%&'%"1"#-+0023 (#$141&+'#" $., 

/1.1&+'025 +-'#&.+-025 (+'*"1+.#-. 6/)#.78#-+01* (#$141&+'#"+ )#8-#.1' - %/.#-1,5 

/%9*/'-%:9*;# )"#18-#$/'-+ /%9*/'-*00# )#-2/1'7 <44*&'1-0#/'7 )"#18-#$/'-+ 

/1.1&+'025 +-'#&.+-025 (+'*"1+.#- 8+ /=*' #)'1(18+>11 8*"0#-#;# /#/'+-+ 4#"(#-#=0#3 

/(*/1 )%'*( "*;%.1"#-+01, - /1/'*(* &#.1=*/'-+ 0+0#"+8(*"025 =+/'1>. ?+00+, 

(#$141&+>1, )"1-#$1' & /%9*/'-*00#(% "#/'% )"#=0#/'1 18$*.13 (@#.** 40%), 1 $+*' 

-#8(#A0#/'7 /0181'7 <0*";#*(&#/'7 +-'#&.+-0#3 #@"+@#'&1 (+'*"1+.#-, ='# )#.#A1'*.70# 

/&+A*'/, 0+ 15 /'#1(#/'1. B #/0#-* )#.%=*01, (#$141&+'#"+ .*A1' /)#/#@ 

(*5+0#51(1=*/&#;# /10'*8+. C)#/#@ 8+&.:=+*'/, - (#&"#( 18(*.7=*011 )"1"#$025 1.1 

'*50#;*0025 (+'*"1+.#- - %/.#-1,5 -2/#&#3 &#0>*0'"+>11 '-*"$#3 4+82, )#-2D*00#3 '*()*"+'%"2 

1 )"*$*.70#;# "+8A1A*01,. E'1 %/.#-1,, / #$0#3 /'#"#02, /)#/#@/'-%:' "0+"+@#'&*" - /1/'*(* 

#)"*$*.*00#;# &#.1=*/'-+ =+/'1> &#..#1$0#3 4"+&>11 (8#.7, )#.%=+*(23 $1/)*";1"#-+01*(), + / 

$"%;#3 – #@*/)*=1-+:' (*5+0#51(1=*/&%: +&'1-+>1: =+/'1> #/0#-0#3 '-*"$#3 4+82. ?+.** 

/1/'*(% /'+@1.181"%:' )#/"*$/'-#( ;"+-1'+>1#00#;# (*5+01=*/&#;# )*"*(*D1-+01,. 

 

2%%*."3-4 ,04 «$"'%-)*+». B/* (2 /.2D+.1 # @#.7D#( &#.1=*/'-* -/,&15 $#@+-#&, 

)"1(*0*01* &#'#"25 /%9*/'-*00# 18(*0,:' /-#3/'-+ '*5 (+'*"1+.#-, & &#'#"2( 15 

)"1(*0,:'. 6 0* -+A0# ='# <'# – /'*&.#, )#.1(*"2 1.1 #@2=0+, '&+07 $., ).+'7, 1.1 =*;#-

'# *9*. F.+-0#* '#, ='# &#;$+ '+&1* $#@+-&1 $#.A02 @2'7 0+0#"+8(*"0#;# %"#-0,, )#/&#.7&% 

#@2=0# (1&"#%"#-0, %A* 0* 5-+'+*'. G# A* /+(#* &+/+*'/, 1 #@2=025 (+'*"1+.#-, 18 

&#'#"25 /'"#1'/, $#(. B/* -*$7 -1$*.1 &1")1=? H */.1 )"*$/'+-1'7, ='# & <'#(% &1")1=1&% 

)"1 *;# )#.%=*011 «$#/2)+'7» 0*(0#;# (#$141&+'#"+ ('* /+(2* 0+0#$#@+-&1), ='# @%$*'? H 

@%$*' '#, ='# (2 0+82-+*( «%.%=D*01* <&/).%+'+>1#0025 5+"+&'*"1/'1&», + 0+ $*.* 

,-.,*'/, #@2=02( )#-2D*01*( *;#, /&+A*(, )"#=0#/'1. I )"1(*"%, - $*'/&#( /+$1&* -/* 

$*.+.1 '+& 0+82-+*(#* )+)7*-(#D*? C0+=+.+ (#&"+,, -*=0# "-%9+,/, @%(+;+, + )#'#( 

-2/#5.+ 1 )#)"#@%3 ** /.#(+3. G+& 1 / 0+D1(1 &1")1=+(1. «?#/2)+.1» 0+0#$#@+-&%, 1 



)"#=0#/'7 -2"#/.+ 0+/'#.7&#, ='# 18 0+D*;# &1")1=+ (#A0# /'"#1'7 /+(2* -2/#&1* $#(+, 

$+A* 0*@#/&"*@2. 

 

2).#"01%*5.1. J+ /*;#$0,D013 $*07 /%9*/'-%*' )#'"*@0#/'7 - &+=*/'-*0025 1 

$#.;#-*=025 /'"#1'*.7025 (+'*"1+.+5 (0#;#4%0&>1#0+.70#;# 0+80+=*01,, '+& 0+82-+*(25 

0*#&#()#81'+5, )"*-#/5#$,915 )# /-#1( )#&+8+'*.,( -/* /%9*/'-%:91* +0+.#;1. J+1@#.** 

)*"/)*&'1-02( "*D*01*( $+00#3 )"#@.*(2 ,-.,*'/, "+8"+@#'&+ 0#-25 &.+//#- 

/'"#1'*.7025 (+'*"1+.#- 1 )"#>*//#- 15 )#.%=*01,, )#8-#.,:915 >*.*0+)"+-.*00# 

"*;%.1"#-+'7 /-#3/'-+ #@K*&'#- 0+ (#.*&%.,"0#( %"#-0*, #)"*$*.,:9*( 15 

4%0$+(*0'+.702* )+"+(*'"2. 

B /-,81 / -#8"+/'+:91(1 )#'"*@0#/',(1 - <44*&'1-025 $#@+-&+5, #@.+$+:915 

-2/#&1(1 <&/).%+'+>1#002(1 5+"+&'*"1/'1&+(1 1 <&#.#;1=*/&#3 @*8#)+/0#/'7:, &+& )"1 

)"#18-#$/'-*, '+& 1 )"1 <&/).%+'+>11, +&'%+.70+ "+8"+@#'&+ 0#-#;# &.+//+ 0+0#$1/)*"/025 

(#$141&+'#"#-, /)#/#@/'-%:915 /#8$+01: )"10>1)1+.70# 0#-25 &#()#81>1#0025 

-,A%915, #@.+$+:915 %01&+.702(1 /-#3/'-+(1, - '#( =1/.* @*/>*(*0'025, 1 (+'*"1+.#- 

0+ 15 #/0#-*. 

L$01( 18 )%'*3 "*D*01, $+0025 )"#@.*( ,-.,*'/, "+8"+@#'&+ (#$141>1"%:915 

$#@+-#&, /)#/#@025 18(*0,'7 (+'"1=0%: /'"%&'%"% /1/'*(2, 0+)"1(*" 

0+0#/'"%&'%"1"#-+0025 (#$141&+'#"#- (JM), )#.%=*0025 )# '*50#.#;11 BIBC. I+& 

18-*/'0#, $+002* /1/'*(2 )#.%=+:' )%'*( (*5+0#51(1=*/&#3 +&'1-+>11 1/5#$025 

(+'*"1+.#-. J+.1=1* #)'1(+.70#;# &#.1=*/'-+ 0+0#=+/'1> )#8-#.,*' %.%=D+'7 

"*#'*50#.#;1=*/&1* /-#3/'-+ )#.1$1/)*"/025 /1/'*( 0+ /'+$11 )#$;#'#-&1 1 4#"(1"#-+01, 

/'"%&'%"2, ='# )"1-#$1' & "#/'% (*5+01=*/&#3 )"#=0#/'1 0+ /'+$11 /'"%&'%"##@"+8#-+01,. 

I"#(* '#;#, #)'1(+.70#* /#$*"A+01* 0+0#=+/'1> )"*$#)"*$*.,*' /%9*/'-*0023 "#/' 

)"#=0#/'1, )#8-#.,*' 4#"(1"#-+'7 '#0&#)#"1/'%: (1&"#/'"%&'%"%.  

B/* -2D*18.#A*00#* /)"+-*$.1-# 1 $., /1.1&+'025 +-'#&.+-025 (+'*"1+.#- 0+ #/0#-* 

)"*$.+;+*(25 (#$141&+'#"#-, )#/&#.7&% 0*@#.7D#* --*$*01* JM /)#/#@/'-%*' %.%=D*01: 

&#().*&/+ '*501&#-<&/).%+'+>1#0025 /-#3/'- /1.1&+'025 /'*0#-25 (+'*"1+.#-, + 1(*00# 

)"#=0#/'1 1 /'#3&#/'1 #&"+/&1 $., #&"+D*0025 /'*0#-25 (+'*"1+.#-. 

G+&1( #@"+8#(, 3/016 ("7*.& ,-.,*'/, "+8"+@#'&+ (*'#$#.#;1=*/&15 #/0#- )#.%=*01, 

-2/#&#&+=*/'-*0025 0+0#/'"%&'%"1"#-+0025 (#$141&+'#"#- 1 (+'*"1+.#- / 15 

)"1(*0*01*( 0+ #/0#-* 0+0#'*50#.#;1=*/&#;# )#$5#$+ )%'*( 0+)"+-.*00#;# 4#"(1"#-+01, 

/'"%&'%"2. 

8+/,/%-/. 68-*/'0#, ='#, 0*/(#'", 0+ )"1-.*&+'*.70#/'7 /1.1&+'0#;# &1")1=+ 0+ 

#/0#-* 18-*/'&#-#-&"*(0*8*(1/'#3 /(*/1, )#$-*";0%'#3 ;1$"#'*"(+.70#3 #@"+@#'&* - 



+-'#&.+-+5, (1/5#$,, )"*A$* -/*;#, 18 )*"-#0+=+.70#3 <&#0#(1=*/&#3 <44*&'1-0#/'1), 

)"#@.*(+ $#.;#-*=0#/'1 $+00#;# &#0/'"%&>1#00#;# (+'*"1+.+, #/#@*00# 

<&/).%+'1"%:9*;#/, - 0*@.+;#)"1,'025 )#;#$025 %/.#-1,5, #/'+*'/, +&'%+.70#3.  

B 0+/'#,9** -"*(, $#., /1.1&+'0#;# &1")1=+ - #@9*( #@K*(* )"#18-#$/'-+ /'*0#-25 

(+'*"1+.#- /#/'+-.,*' #&#.# 30%. !"1 <'#( $#., "#//13/&15 )"#18-#$1'*.*3 - #@9*( 

#@K*(* )"#18-#$/'-+ /'*0#-25 (+'*"1+.#- /#/'+-.,*' 99,9%. J+ $+00#( "20&* 0+@.:$+*'/, 

A*/'&+, &#0&%"*0>1,, )#$'+.&1-+:9+, )"*$)"1,'1, #'"+/.1 & )#/'#,00#(% )#-2D*01: 

&+=*/'-+ -2)%/&+*(#3 1 #/-#*01: )"#18-#$/'-+ 0#-25 -1$#- )"#$%&>11. L$01( 18 /)#/#@#- 

)#-2D*01, &#0&%"*0'#/)#/#@0#/'1 )"#$%&>11 ,-.,*'/, 1/)#.78#-+01* $#@+-#&-

(#$141&+'#"#-, )#-2D+:915 )"#=0#/'7, -.+;#-, (#"#8#/'#3&#/'7 1 $". )#&+8+'*.1 

)"#$%&>11.  

?., )#-2D*01, &+=*/'-+ /1.1&+'0#;# &1")1=+ - "+802* ;#$2 @2.# )"*$.#A*0# --#$1'7 - 

/2"7*-%: /(*/7 (#.#'23 )*/#&; 0*/&#.7&# )#8A* – <44%81-02* 1 )1"#).+/'1=*/&1* )#"#$2, 

/#$*"A+91* +&'1-023 &"*(0*8*(, (#.#'23 #@#AA*0023 ;.10,023 &1")1=. J# 18-8+ 

-2/#&#3 /'#1(#/'1 )#(#.+ <'1 '*50#.#;11 0* )#.%=1.1 D1"#&#;# "+/)"#/'"+0*01,. 

B 0+/'#,9** -"*(, (0#A*/'-# "+@#' )#/-,9*0# 1/)#.78#-+01: 0+0#$1/)*"/0#;# /2"7,, 

)#.%=*00#;# 0+ #/0#-* ;.101/'25 )#"#$. L$0+&# )"1(*0*01* ;.102 0*/&#.7&# "+8%)"#=0,*' 

/'"%&'%"% (+'*"1+.+, $*.+, ** @#.** "25.#3, ='# 0* /)#/#@/'-%*' "#/'% )"#=0#/'1 [1]. 

68-*/'0# '+&A* 1/)#.78#-+01* - &+=*/'-* +&'1-0#3 $#@+-&1 (1&"#&"*(0*8*(+ – #'5#$+ 

)"#18-#$/'-+ &"1/'+..1=*/&#;# &"*(01, 1 4*""#/1.1>1,. L$0+&# $+0023 (+'*"1+. 1(**' 

%8&%: ;*#;"+41: )"#18-#$/'-+ 1 ,-.,*'/, $#"#;#/'#,91( [2].  

9)5:/(-;/%."01%"4 $"5.1. !"*$.#A*0023 - "+@#'* /)#/#@ )#8-#.,*' )#-2/1'7 

<44*&'1-0#/'7 )"#18-#$/'-+ /1.1&+'025 +-'#&.+-025 (+'*"1+.#-, 18@*A+- %)#(,0%'25 

-2D* )"#@.*(. C%9*/'-*002( ).:/#( )"*$.+;+*(#3 '*50#.#;11 ,-.,*'/, '+&A* 

$#/'%)0#/'7 /2"7, (-*"0# )"+&'1=*/&1 $., -/*3 '*""1'#"11 NO), '+& &+& /2"7*( $., 

)"#18-#$/'-+ '+&15 $#@+-#& ,-.,*'/, )"1"#$02* 1.1 '*50#;*002* &"*(0*8*(1/'2* 

(+'*"1+.2. 

P/'+0#-.*0#, ='# - )"#>*//* )#.%=*01, JM )"#1/5#$1' &+=*/'-*00#* 1 &#.1=*/'-*00#* 

18(*0*01* 4+8#-#;# /#/'+-+ /1/'*(2. N*0';*0#;"+((2 #@"+8>#- JM @2.1 )#.%=*02 0+ 

"*0';*0#-/&#( $14"+&'#(*'"* ?NLJ-4. L'0#/1'*.702* 10'*0/1-0#/'1 #'"+A*013 1 %;.#-2* 

)#.#A*01, 15 (+&/1(%(#- /##'-*'/'-#-+.1 018&#'*()*"+'%"0#(% &-+">% (Q-SiO2). L$0+&# 

#@0+"%A1.+/7 5+"+&'*"0+, #/#@*00#/'7 )#.%=*0025 "*0';*0#;"+(( – +/1((*'"1, )"#41.*3 

"*0';*0#-/&15 #'"+A*013 - 15 (+.#%;.#-#3 #@.+/'1. 

R2.1 )"#-*$*02 "+/=*'2 / 1/)#.78#-+01*( )#.0#)"#41.70#;# (*'#$+ N1'-*.7$+ ('+@.. 1). B 

#/0#-* <'#;# (*'#$+ .*A1' )"#>*$%"+ (101(18+>11 "+801>2 (*A$% <&/)*"1(*0'+.702( 1 



"+/=*'02( $14"+&>1#002(1 /)*&'"+(1. !"1=*( )#/.*$013 "+//=1'2-+*'/, 1/5#$, 18 (#$*.*3 

&"1/'+..1=*/&15 /'"%&'%" -*9*/'-, /#/'+-.,:915 )#.1&#()#0*0'023 (+'*"1+.. 

G+@.1>+ 1 – N*8%.7'+'2 1//.*$#-+01, 4+8#-#3 1 "+8(*"0#3 ;*'*"#;*00#/'1 

M101(+.7023 "+8(*" 

@*8$*4*&'025 &"1/'+..1'#- 
C#$*"A+01*, % 

M10*"+. 
C2"7* 

(&-. )*/#&) 
JM 

C2"7* 

(&-. )*/#&) 
JM 

!-SiO2 

(018&#'*()*"+'%"0+, 

(#$141&+>1,) 

63±2 0( 53,5± 2 0( 85,5±2,5 % 68,2±5 % 

"-SiO2 

(-2/#&#'*()*"+'%"0+, 

(#$141&+>1,) 

20±3 0( 17,6±2 0( 14,5±2 % 31,8±5 % 

 

G# */'7, - )"#>*//* )#.%=*01, JM, ;$* &-+"> 1/)2'2-+*' %$+"0#* -#8$*3/'-1* / .#&+.702( 

)#-2D*01*( '*()*"+'%"2, 0+ )#-*"50#/'1 -#801&+*' 0#-+, 4+8+, @.18&+, )# 80+=*01: )+"+(*'"#- 

& "-4+8*. I"#(* '#;#, )"1 10'*0/1-025 (*5+01=*/&15 -#8$*3/'-1,5 (*0,:'/, /#"@>1#002* 

/-#3/'-+ )#-*"50#/'1 (10*"+.+, &#'#"2* (#;%' )"1-*/'1 & /'+@1.18+>11 -#801&D*3 4+82. 

68 .1'*"+'%"025 1/'#=01&#- 18-*/'0#, ='# )#-2D*01, )"#=0#/'1, ).#'0#/'1 1 

$#.;#-*=0#/'1 /1.1&+'025 (+'*"1+.#- (#A0# $#@1'7/, )%'*( --*$*01, - 4#"(#-#=0%: 

/(*/7 #)"*$*.*00#;# &#.1=*/'-+ (#.#'25 &"*(0*8*(1/'25 $#@+-#& (#@2=0# 5–18%), 

0+)"1(*", 0+0#/'"%&'%"1"#-+0025 (#$141&+'#"#- (JM). !#<'#(% JM $#@+-.,.1 - 

&#.1=*/'-*: 5–15 % #' (+//2 )*/&+. !"1 <'#( &#0'"#.7023 /#/'+- /##'-*'/'-#-+. 

8+-#$/&#(%.  

N+8"+@#'&+ /#/'+-#- <&/)*"1(*0'+.70#;# (+'*"1+.+ -*.+/7 )# $-%( 0+)"+-.*01,(: 

– --#$1.1 JM - &+=*/'-* +&'1-0#3 &"*(0*8*(1/'#3 $#@+-&1 - "+8.1=0#( )"#>*0'0#( 

/#$*"A+011 #' (+//2 )*/&+; 

– 8+(*0,.1 )*/#& - 18-*/'&#-#-)*/=+0#( -,A%9*( 0+ "+-0#* &#.1=*/'-# JM. 

E&/)*"1(*0'2 )"#-#$1.1 )# 18%=*01: -.1,01, /#$*"A+01, (#$141&+'#"+ 0+ 4181&#-

(*5+01=*/&1* /-#3/'-+ #@"+8>#-. L@"+8>2 18;#'+-.1-+.1/7 (*'#$#( )#.%/%5#;# 

)"*//#-+01, )"1 $+-.*011 20 M!+. ?+.** #@"+8>2 )"#5#$1.1 +-'#&.+-0%: #@"+@#'&% )"1 

$+-.*011 10 +'(#/4*" )# "*A1(% 2–6–2 =.  

N*8%.7'+'2 1/)2'+013 )#&+8+.1, ='# #)'1(+.702( ,-.,*'/, --*$*01* (#$141&+'#"+ - 

&#.1=*/'-* 10 %, '+& &+& )"1 0*@#.7D#( %-*.1=*011 ).#'0#/'1, -#$#)#;.#9*01* /01A+*'/, 

0+ 1,5 %, + )"#=0#/'7 )"1 <'#( %-*.1=1-+*'/, @#.**, =*( 0+ 40 %. 



F#-#", # /'"%&'%"* /1.1&+'025 +-'#&.+-025 (+'*"1+.#- / )"1(*0*01*( 

0+0#/'"%&'%"1"#-+00#;# (#$141&+'#"+, /'#1' )#$=*"&0%'7 -2/#&%: /'*)*07 

&"1/'+..18+>11 0#-##@"+8#-+013 - $+00#3 /1/'*(*. 

  

S+-#$/&#3 +0+.#; E&/)*"1(*0'+.7023 /#/'+-, 
/#$*"A+913 JM - &#.1=*/'-* 10% 

N1/. 1 M1&"#/'"%&'%"+ /1.1&+'025 #@"+8>#- 
I #/0#-0#(% $#/'#10/'-% )"1(*0*01, JM /.*$%*' #'0*/'1 '#, ='# #/0#-0+, (+//+ 

;1$"#/1.1&+'025 0#-##@"+8#-+013 )"*$/'+-.*0+ &/#0#'.1'#( – .*0'#=02( /1.1&+'#(, 

,-.,:91(/, )"#$%&'#( '"+0/4#"(+>11 11T-'#@*"(#"1'+. 

N*8%.7'+'2 "*0';*0#-/&#;# 1//.*$#-+01, )#$'-*"A$+:'/, 10'*")"*'+>1*3 /01(&#- 

#@"+8>#- 0+ /&+01"%:9*( <.*&'"#00#( (1&"#/&#)* ("1/. 4). 

L@"+8#-+01, / -#.#&01/'2( 1 

1;#.7=+'2( #@.1&#( 

(#"4#.#;1=*/&1 /##'-*'/'-%:' 

.*0'#=02( /1.1&+'+( &+.7>1, – 

#/0#-02( 0#/1'*.,( 

)"#=0#/'025 /-#3/'- /1.1&+'025 

(+'*"1+.#- +-'#&.+-0#;# 

'-*"$*01,. !"1 <'#( 

(+&/1(+.70+, $.10+ 

0#-##@"+8#-+013 /#/'+-.,*' 8 

(&(, D1"10+ – $# 0,5 (&(, + 

'#.910+ 0* )"*-2D+*' 100 0(. 

<")-; *7("=*;, "+8"+@#'+02 

)"10>1)2 )#-2D*01, <44*&'1-0#/'1 )"#18-#$/'-+ +-'#&.+-025 (+'*"1+.#- / )"1(*0*01*( 

0+0#/'"%&'%"1"#-+00#;# (#$141&+'#"+, )#.%=*00#;# )# (*'#$% BIBC, 8+&.:=+:91*/, - 

#)'1(18+>11 8*"0#-#;# /#/'+-+ 4#"(#-#=0#3 /(*/1 )%'*( "*;%.1"#-+01, - /1/'*(* 

#)"*$*.*00#;# &#.1=*/'-+ =+/'1> 0+0#$1/)*"/0#;# %"#-0,.  

 
N1/. 2 6;#.7=+'+, 1 -#.#&01/'+, (#"4#.#;1, 

;1$"#/1.1&+'025 0#-##@"+8#-+013 (&/#0#'.1') - 
#@"+8>* / JM )#/.* 24 =+/#- +-'#&.+-0#3 #@"+@#'&1. 

CEM. 



P/'+0#-.*0 5+"+&'*" -.1,01, JM 0+ #/0#-02* /-#3/'-+ /1.1&+'025 (+'*"1+.#-, - '#( 

=1/.* 1 #&"+D*0025. L'(*=*00+, -2/#&+, <44*&'1-0#/'7 $+0025 $#@+-#& #@%/.#-.*0+ ** 

-2/#&#3 +&'1-0#/'7:. 

N+8"+@#'+02 /#/'+-2 $., ).#'025 /1.1&+'025 +-'#&.+-025 (+'*"1+.#-, - '#( =1/.* 1 

#&"+D*0025, / )"1(*0*01*( 0+0#$1/)*"/0#;# (#$141&+'#"+. P/'+0#-.*02 #)'1(+.702* 

/#/'+-2. 

>:-5*) -5:*01=*+"%%*' 0-./(".#(&: 

[1.] H.J B#.#$=*0&# C1.1&+'02* +-'#&.+-02* (+'*"1+.2 / 1/)#.78#-+01*( 

0+0#$1/)*"/0#;# /2"7, // C'"#1'. M+'*"1+.2. 2008. U11. C. 42–43 

[2.] C.H. H0'1)10+, B.6. B*"*9+;10 O+8#-23 /#/'+- 1 /-#3/'-+ 18-*/'&#-#-&"*(0*8*(1/'25 

-,A%915 // C'"#1'. M+'*"1+.2. 2008. U11. C. 48–49. 
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