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!"#$%" &'($)*+*" & ,$-./"0-%&+**$1 $#0"2$&"%+)3*$1 .40+5/+*66 &'--
7+8$ (0$9+--6$*")3*$8$ $#0"2$&"*6: «;.0-<6= 8$-./"0-%&+**'= 1+/6>6*-<6= 
.*6&+0-6%+%» ?+/+0")3*$8$ "8+*%-%&" ($ 2/0"&$$@0"*+*6A 6 -$>6")3*$1. 0"2-
&6%6A 
 
 
!"'5.RQ $'()%)2*3104:  
/$<%$0 1+/6>6*-<6@ *".<, (0$9+--$0 D'()%"3R& @)$*+ D1M1.)%*5 
  
8S*P*"04.R1 )##).1.3R:  
 /$<%$0 1+/6>6*-<6@ *".<, (0$9+--$0 !"T"$1.() 613$ I*&"Q0)%*5  
 /$<%$0 1+/6>6*-<6@ *".< @).2"$1% C1.."2*Q /01(+11%*5  
 
 
 
>12'U"O )$N".*T"P*O:  
?+/+0")3*$+ 8$-./"0-%&+**$+ .40+5/+*6+ «B">6$*")3*'= 1+/6<$-@60.086- 
4+-<6= >+*%0 61. B.C. D60$8$&" ?+/+0")3*$8$ "8+*%-%&" ($ 2/0"&$$@0"*+*6A 6 
-$>6")3*$1. 0"2&6%6A»  

 
 
 

E"F6%" -$-%$6%-: 22 $<%:#0: 2009 8$/". & 13-00___ 4"-$& *" 2"-+/"*66 
/6--+0%">6$**$8$ -$&+%" G. 208.039.02 (06 ,$-./"0-%&+**$1  
$#0"2$&"%+)3*$1 .40+5/+*66 &'-7+8$ (0$9+--6$*")3*$8$ $#0"2$&"*6:  
«;.0-<6= 8$-./"0-%&+**'= 1+/6>6*-<6= .*6&+0-6%+% ?+/+0")3*$8$ "8+*%-%&" 
($ 2/0"&$$@0"*+*6A 6 -$>6")3*$1. 0"2&6%6A» ($ "/0+-.: 305041, 8. ;.0-<,  
.). ;. H"0<-", 3. 

 
 

I /6--+0%">6+= 1$5*$ $2*"<$16%3-: & #6#)6$%+<+ ,JK LDJ ;,HK 
!$-2/0"&". 

 
 

M&%$0+9+0"% 0"2$-)"*  10.09.2009 8. 

 
 
 
 
 
K4+*'= -+<0+%"03  
/6--+0%">6$**$8$ -$&+%"  
/.1.*. (0$9+--$0                I"04 C.D. 
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8@V/G W/7/<=H7:D=:</ 7/@8=K 
/(3'"04.)+34. D$ /"**'1 H+5/.*"0$/*$8$ $#F+-%&" 62.4+*6: -("+< 

(International Adhesion Society), ($-)+$(+0">6$**'= -("+4*'= (0$>+-- & #0A7-
*$= ($)$-%6 :&):+%-: -"1'1 4"-%'1 $-)$5*+*6+1 "#/$16*")3*'@ @60.0864+-
-<6@ &1+7"%+)3-%&. D$ ($&$/. -("+4*$= #$)+2*6 +5+8$/*$ & @60.0864+-<6@ $%-
/+)+*6:@ )+46%-: 1% (0$$(+060$&"**'@ 0"*++ #$)3*'@, . 50% 62 <$%$0'@ 0"2-
&6&"+%-: $-%0": <67+4*": *+(0$@$/61$-%3 - ($-)+$(+0">6$**$= )+%")3*$-%3A 
$% 10 /$ 15% (M)6+& H.M., N")3<$& O.P., 1996; Q0A@6* C.M., 1999). 

D$ /"**'1 )6%+0"%.0', ($-)+ (+0&$= )"("0$%$166 -("=<6 0"2&6&"A%-: & 
12,4 - 20,5% -).4"+&, " ($-)+ %0+%3+= - & 84 - 96% (?+/$0$& L.G., ;.#'7-
<6* L.M., 2004; Post S., Schuster K.L., 2000). R$03#" - ("%$)$864+-<61 -("=<$$#-
0"2$&"*6+1, &)+<.F61 2" -$#$= -("+4*.A #$)+2*3, - (0$#)+1" #6$)$864+-<":, 6 
& *"-%$:F++ &0+1: *"1+4"A%-: )673 (+0-(+<%6&' ++ 0"20+7+*6:. 

D0+/1+%$1 /6-<.--66 :&):+%-: (0$8*$260$&"*6+ 0"2&6%6: ($-)+$(+0">6-
$**$8$ -("=<$$#0"2$&"*6: & #0A7*$= ($)$-%6. L )6%+0"%.0+ 61+A%-: +/6*64-
*'+ -$$#F+*6: $ &)6:*66 ($&'7+**$= (0$/.<>66 $<-6(0$)6*" 6 86/0$<-6-
(0$)6*", 9+*$1+*" #'-%0$8$ ">+%6)60$&"*6: *" 86(+0(0$/.<>6A -$+/6*6-
%+)3*$= %<"*6 (P"&0+76* D.H., 2007; D)+4+& L.L., 2004; S+<1"2$& C.M., 2008) 
J/*"<$ T%6 -($-$#' (0$8*$260$&"*6: 0"2&6%6: -("=<$$#0"2$&"*6: $/*$9"<-
%$0*'+, %0+#.A% -(+>6")3*$8$ $#$0./$&"*6: 6 0+"<%6&$&, %0./*$/$-%.(*'+ 
(0"<%64+-<$1. 2/0"&$$@0"*+*6A. 

L $-*$&+ ("%$8+*+2" 62#'%$4*$8$ -("=<$$#0"2$&"*6: )+56% (0$0"-%"*6+ 
-$+/6*6%+)3*$= %<"*3A 96#06*" – «-<)+6&"*6+ ($&+0@*$-%6 $08"*$& #0A7*$= 
($)$-%6». J/*61 62 -$&0+1+**'@ *"(0"&)+*6= (0$96)"<%6<6 :&):A%-: -0+/-%-
&", $#)"/"AF6+ #"03+0*'1 /+=-%&6+1, -($-$#*'+ 0"2$#F"%3 /+-+0$260$&"**'+ 
($&+0@*$-%6 *" &0+1:, *+$#@$/61$+ /): 6@ 0+1+2$%+)62">66, *"6#$)++ ($(.-
):0*'16 62 <$%$0'@ :&):A%-: Seprafilm, &'(.-<"+1'= 2" 0.#+5$1 (Baptis-
ta M.L., Bonsack M.E., 2000; Buckenmaier C.C., 2000; Chen Y., Hills B.A., 2000; 
Liakakos T., 2001). Q/6*-%&+**'1 $%+4+-%&+**'1 "*%6-("+4*'1 -0+/-%&$1 
#"03+0*$8$ /+=-%&6:, 0"20+7+**'1 /): <)6*64+-<$8$ (061+*+*6:, :&):+%-: 
-0+/-%&$ «H+2$8+)3», (0$62&$/-%&" JJJ «P6*%+<-» (I"*<%-D+%+0#.08). Q/6-
*64*'+ 0"#$%' ($ 62.4+*6A +8$ T99+<%6&*$-%6 /): (0+/.(0+5/+*6: 0+>6/6&" 
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$-%0$= -("+4*$= <67+4*$= *+(0$@$/61$-%6 *+/$-%"%$4*$ .#+/6%+)3*$ /$<"2'-
&"A% >+)+-$$#0"2*$-%3 +8$ (061+*+*6: & <)6*64+-<$= (0"<%6<+, %"< <"< $-*$-
&"*' *" *+#$)37$1 <$)64+-%&+ T<-(+061+*%")3*'@ 6--)+/$&"*6= (P6("%$& 
L.M., 2004; Arion H., 2001). 

U"<61 $#0"2$1, "<%.")3*$-%3 (0$#)+1' 6 *+$#@$/61$-%3 /")3*+=76@ 6--
-)+/$&"*6= & T%$= $#)"-%6 $4+&6/*'. 

X104 *++012)%".*O: .).476%3 0+2.)3%"%' )+4+*6: #$)3*'@ 2"#$)+&"-
*6:16 $08"*$& #0A7*$= ($)$-%6 (.%+1 0"20"#$%<6 ($<"2"*6= 6 %+@*$)$866 
(0$&+/+*6: (+0&64*$= 6 &%$064*$= (0$96)"<%6<6 -("=<$$#0"2$&"*6:. 

G): /$-%65+*6: >+)6 #')6 ($-%"&)+*' -)+/.AF6+ T"2"5*: 
1. C2.46%3 T99+<%6&*$-%3 (061+*+*6: *"%06+&$= -$)6 8+): <"0#$<-61+-

%6)>+))A)$2' /): (+0&64*$= (0$96)"<%6<6 -("=<$$#0"2$&"*6: #0A7*$= ($-
)$-%6 & T<-(+061+*%+. 

2. C--)+/$&"%3 T99+<%6&*$-%3 6-($)32$&"*6: 8+): <"0#$<-61+%6)>+)-
)A)$2' /): &%$064*$= (0$96)"<%6<6 -("+4*$= #$)+2*6 & T<-(+061+*%+. 

3. !"20"#$%"%3 -($-$# (0$8*$260$&"*6: 0"2&6%6: -("+4*$= #$)+2*6 6 $(-
0+/+)+*6: ($<"2"*6= < ++ (0$96)"<%6<+ ($-)+ "#/$16*")3*'@ $(+0">6=. 

4. D0+/-%"&6%3 <)6*64+-<.A 6 .)3%0"2&.<$&.A $>+*<. %+4+*6: #)65"=-
7+8$ 6 $%/")+**$8$ ($-)+$(+0">6$**$8$ (+06$/$& . #$)3*'@ $-%0'1 9)+81$-
*$2*'1 "((+*/6>6%$1 ($-)+ &&+/+*6: (0$%6&$-("+4*$8$ 8+):. 

5. !"20"#$%"%3 *$&.A %+@*$)$86A (0$&+/+*6: (0$96)"<%6<6 0+>6/6&" 
$-%0$= -("+4*$= <67+4*$= *+(0$@$/61$-%6 (.%+1 &&+/+*6: & #0A7*.A ($-
)$-%3 8+): <"0#$<-61+%6)>+))A)$2'. 

6. J(0+/+)6%3 &)6:*6+ *$&$= %+@*$)$866 (0$96)"<%6<6 *" (0$:&)+*6+ 
-6-%+1*$8$ T*/$%$<-6<$2", 1$%$0*$-T&"<."%$0*$= 9.*<>66 <67+4*6<" & #)6-
5"=7+1 ($-)+$(+0">6$**$1 (+06$/+ 6 & $%/")+**$1 - *" <"4+-%&$ 562*6 #$)3-
*'@. 

!"'5."O .)%*T.". L(+0&'+ (0+/-%"&)+*$ T<-(+061+*%")3*$+ $#$-*$&"-
*6+ (061+*+*6: 8+): <"0#$<-61+%6)>+))A)$2' /): (0$96)"<%6<6 ($-)+$(+0"-
>6$**$8$ -("=<$$#0"2$&"*6:. 

!"20"#$%"* -($-$# (0$8*$260$&"*6: 0"2&6%6: $-%0$= -("+4*$= #$)+2*6 6 
($<"2"*6: < ++ (0$96)"<%6<+ ($-)+ $(+0">6= (("%+*% !? V 2336025). K-%"*$&-
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)+*$ (0:1$+ ($26%6&*$+ &)6:*6+ (0+&+*%6&*$8$ &&+/+*6: 8+): . #$)3*'@ &$ 
&0+1: "#/$16*")3*'@ $(+0">6= *" %+4+*6+ #)65"=7+8$ 6 $%/")+**$8$ ($-)+-
$(+0">6$**'@ (+06$/$&. D061+*+*6+ 8+): . #$)3*'@ - $-%0$= -("+4*$= <6-
7+4*$= *+(0$@$/61$-%3A ($2&$):+% -*626%3 .0$&+*3 T*/$%$<-6<$2" 6 .).4-
76%3 1$%$0*$-T&"<."%$0*.A 9.*<>6A <67+4*6<" & #)65"=7+1 ($-)+$(+0">6-
$**$1 (+06$/+, " & $%/")+**$1 (+06$/+ – <"4+-%&$ 562*6. 

6$"(3*51+("O T."5*M)+34. !"20"#$%"**'= -($-$# (0$8*$260$&"*6: 
0"2&6%6: -("=<$$#0"2$&"*6: #0A7*$= ($)$-%6 ($2&$):+% $(0+/+)6%3 ($<"2"-
*6: < ++ (0$96)"<%6<6 &$ &0+1: $(+0">66 6 (0+/.(0+/6%3 0"2&6%6+ ($-)+$(+-
0">6$**$8$ -("=<$$#0"2$&"*6:. U+@*$)$86: (0$96)"<%6<6 JI;B (.%+1 &&+/+-
*6: 8+)+= <"0#$<-61+%6)>+))A)$2' *" 2"&+07"AF+1 T%"(+ $(+0">66 *+ %0+#.-
+% -$2/"*6: /$($)*6%+)3*'@ <$*-%0.<>6=, ./$#*" & %+@*64+-<$1 6-($)*+*66, 
*+ &'2'&"+% -(+>6964+-<6@ $-)$5*+*6= 6 .).47"+% 0+2.)3%"%' )+4+*6: & 
#)65"=7+1 ($-)+$(+0">6$**$1 (+06$/+ 6 <"4+-%&$ 562*6 & $%/")+**$1 ($-
-)+$(+0">6$**$1 (+06$/+. 

71"0*T"P*O $"-)3R. D$).4+**'+ /"**'+ 6-($)32$&"*' & *".4*$-
6--)+/$&"%+)3-<$= 0"#$%+ 6 .4+#*$1 (0$>+--+ *" <"9+/0"@ $#F+= @60.0866, 
$(+0"%6&*$= @60.0866 6 %$($80"964+-<$= "*"%$166 ;,HK. B$&'= 1+%$/ )+4+-
*6: &*+/0+* & (0"<%6<. @60.0864+-<6@ $%/+)+*6= HKE ,;R IHD 8. ;.0-<". 

!+2.)3%"%' 6--)+/$&"*6= )+8)6 & $-*$&. 62$#0+%+*6: «D0$8*$260$&"*6+ 
0"2&6%6: -("+4*$= #$)+2*6», " %"<5+ %0+@ 0">6$*")62"%$0-<6@ (0+/)$5+*6=. 

6)0)Y1.*O %R.)+*MR1 ." T"U*3': 
1. H+2$8+)3 -*65"+% ($-)+$(+0">6$**$+ -("=<$$#0"2$&"*6+ & .-)$&6:@ 

T<-(+061+*%")3*$8$ 1$/+)60$&"*6: -("+4*$8$ (0$>+--". 
2. D061+*+*6+ 1+2$8+): . #$)3*'@ (06 (+0&64*'@ &1+7"%+)3-%&"@ *" 

#0A7*$= ($)$-%6 (0+/.(0+5/"+% 0"2&6%6+ -("+4*$8$ (0$>+--". 
3. !"20"#$%"**'= -($-$# (0$8*$260$&"*6: 0"2&6%6: IRRD ($2&$):+% 

$#3+<%6&*$ $(0+/+)6%3 ($<"2"*6: < ++ (0$96)"<%6<+ &$ &0+1: "#/$16*")3*'@ 
$(+0">6=. 

4. D061+*+*6+ 1+2$8+): &$ &0+1: $(+0">6= ($ ($&$/. -("+4*$= <67+4-
*$= *+(0$@$/61$-%6 .).47"+% %+4+*6+ 0"**+8$ ($-)+$(+0">6$**$8$ (+06$/" 6 
($&'7"+% <"4+-%&$ 562*6 #$)3*'@ & $%/")+**$1 (+06$/+. 
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/#$)-"P*O $"-)3R. H"%+06")' 0"#$%' /$)$5+*' *" <$*9+0+*>66 1$-
)$/'@ .4+*'@ ;,HK (8. ;.0-<, 2008), *" ()+*.1+ (0$#)+1*$= <$16--66 «B+-
$%)$5*": @60.086:» 1+5&+/$1-%&+**$8$ *".4*$8$ -$&+%" ($ @60.0866 !MHB 6 
!$--6=-<$= *".4*$= <$*9+0+*>66 BCC -<$0$= ($1$F6 61. B.L. I<)69$-$&-
-<$8$ (8. ;.0-<, 2007), 2"-+/"*66 *".4*$8$ @60.0864+-<$8$ $#F+-%&"  
(8. ;.0-<, 2008). 

6'-0*("P**. D$ %+1+ 0"#$%' $(.#)6<$&"*$ 10 *".4*'@ -%"%+=, & %$1 
46-)+ 2 -%"%36 & 5.0*")"@, $(0+/+)+**'@ LM;. J9$01)+*$ $/*$ 62$#0+%+*6+, 
2"0+86-%060$&"*$ 3 0">6$*")62"%$0-<6@ (0+/)$5+*6:. 

D3$'(3'$" * )-Z1M 2*++1$3"P**. G6--+0%">6: *"(6-"*" *" 0.--<$1 
:2'<+, 62)$5+*" *" 129 -%0"*6>"@ 1"76*$(6-*$8$ %+<-%". !"#$%" -$-%$6% 62 
&&+/+*6:, 4+%'0+@ 8)"&, 2"<)A4+*6:, &'&$/$&, (0"<%64+-<6@ 0+<$1+*/">6= 6 
-(6-<" )6%+0"%.0': 85 $%+4+-%&+**'@ 6 61 6*$-%0"**'= 6-%$4*6<. G6--+0%">6: 
6))A-%060$&"*" 34 %"#)6>"16 6 25 06-.*<"16, &<)A4"AF616 /6"80"11', 
1"<0$- 6 16<0$9$%$80"966. 

 
D8,H7[/!:H 7/@8=K 

I"31$*"0R * M13)2R *++012)%".*O. C--)+/$&"*6+ *$-6)$ T<-(+061+*-
%")3*$-<)6*64+-<6= @"0"<%+0. W<-(+061+*%")3*'+ 6--)+/$&"*6: #')6 (0$62-
&+/+*' *" 100 <0'-"@--"1>"@ )6*66 L6-%"0, " <)6*64+-<6+ 6--)+/$&"*6: (0$-
62&$/6)6-3 (.%+1 "*")62" 6-%$06= #$)+2*6 120 #$)3*'@, *"@$/6&76@-: *" )+-
4+*66 & $%/+)+*66 $#F+= @60.0866 HKE ,;R IHD 8. ;.0-<" - 2005 ($ 2008 8. 

B"-%$:F": 0"#$%" &<)A4")" 4 #)$<" 6--)+/$&"*6=: /&" T<-(+061+*%")3-
*'@ 6 /&" <)6*64+-<6@. L (+0&$1 #)$<+ *" 60 T<-(+061+*%")3*'@ 56&$%*'@ 
62.4")"-3 T99+<%6&*$-%3 (061+*+*6: (0$%6&$-("+4*'@ -0+/-%& /): (0+/$%-
&0"F+*6: (+0&64*$8$ -("=<$$#0"2$&"*6:. 

;0'-"1 <"5/$= 80.(('  1$/+)60$&")-: IDRD (P6("%$& L.M., 2004). L 
2"&6-61$-%6 $% &+F+-%&", 6-($)32.+1$8$ /): (0$96)"<%6<6 -("=<$$#0"2$&"-
*6:, <0'-' #')6 0"2/+)+*' *" 6 80.((. L ($-)+$(+0">6$**$1 (+06$/+ <0'-' 
<"5/$= 80.((' &'&$/6)6-3 62 T<-(+061+*%" *" 14-+ -.%<6 (.%+1 (+0+/$260$&-
<6 T960*$8$ *"0<$2". 
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L$ &%$0$1 #)$<+ T<-(+061+*%")3*'@ 6--)+/$&"*6= - >+)3A 62.4+*6: T9-
9+<%6&*$-%6 &%$064*$= (0$96)"<%6<6 56&$%*'1 4+%'0+@ 80.(( 4+0+2 14 -.%. 
($-)+ 1$/+)60$&"*6: -("+4*$8$ (0$>+--" &'($)*:)"-3 0+)"("0$%$16:. D$/ 
.&+)64+*6+1 $(+0">6$**$8$ 16<0$-<$(" - (061+*+*6+1 T)+1+*%$& 16<0$@6-
0.0864+-<$= %+@*6<6 &'($)*:)$-3 0"--+4+*6+ -9$0160$&"&76@-: ()$-<$-%*'@ 
-0"F+*6= 1+5/. -)+($= <67<$= 6 &+*%0")3*$= -%+*<$= $-%0'1 -($-$#$1. E"-
%+1 & #0A7*.A ($)$-%3 - >+)3A (0$96)"<%6<6 0+>6/6&*$8$ -("=<$$#0"2$&"-
*6: &&$/6)6-3 6--)+/.+1'+ -0+/-%&". X6&$%*'+ &'&$/6)6-3 62 T<-(+061+*%" 
(.%+1 (+0+/$260$&<6 T960*$8$ *"0<$2" *" 28-+ -.%<6 ($-)+ 1$/+)60$&"*6: 
IDRD (%"#). 1). 

U"#)6>" 1 
7"+#$12101.*1 L(+#1$*M1.3"04.R& Y*%)3.R& #) N$'##"M 

\ W"$"(31$ L(+#1$*M1.3" <)0*51+3%) 
Y*%)3.R& 

1 C*%"<%*'+ 56&$%*'+ 10 
2 C*%"<%*'+ 56&$%*'+ - &&+/+*6+1 1+2$8+): 10 
3 H$/+)3 IDRD 10 
4 H$/+)3 IDRD - &*.%06#0A7*'1 &&+/+*6+1 0,25% 0-0" *$&$<"6*" 10 
5 H$/+)3 IDRD - &*.%06#0A7*'1 &&+/+*6+1 ($)68)A<6*" 10 
6 H$/+)3 IDRD - &*.%06#0A7*'1 &&+/+*6+1 1+2$8+): 10 
7 H$/+)3 0+>6/6&*$8$ IDRD 10 
8 H$/+)3 0+>6/6&*$8$ IDRD - &*.%06#0A7*'1 &&+/+*6+1 0,25% 0-0" *$-

&$<"6*" 
10 

9 H$/+)3 0+>6/6&*$8$ IDRD - &*.%06#0A7*'1 &&+/+*6+1 ($)68)A<6*" 10 
10 H$/+)3 0+>6/6&*$8$ IDRD - &*.%06#0A7*'1 &&+/+*6+1 1+2$8+): 10 

 

L <"4+-%&+ <06%+06+& T99+<%6&*$-%6 )+4+*6: 6-($)32$&")6-3 $>+*<" 
-("+4*$8$ (0$>+--" 1+%$/$1 -+1"*%64+-<$8$ /699+0+*>6")" 6 $(0+/+)+*6+ 
()$F"/6 ()$-<$-%*'@ -("+<, 86-%$)$864+-<6+ 6--)+/$&"*6:. 

J>+*<" -("+4*$8$ (0$>+--" (0$62&$/6)"-3 - 6-($)32$&"*6+1 1+%$/" -+-
1"*%64+-<$8$ /699+0+*>6")" ($ L.M. P6("%$&. (2004). D06 T%$1 $>+*6&")6-3 
-)+/.AF6+ ("0"1+%0': 0"-(0$-%0"*+**$-%3 -("+4*$8$ (0$>+--", &'0"5+**$-%3 
-("+<, *")646+ /+9$01">66 $08"*$&. ;"5/'= 62 T%6@ ($<"2"%+)+= $>+*6&")-: 
($ 5-#"))3*$= 7<")+, 2"%+1 #"))' .1*$5")6-3 *" <$T996>6+*% 2*"461$-%6, 
-$$%&+%-%&.AF6=  <"5/$1. 62 ($<"2"%+)+=, 6 ($%$1 -.1160$&")-:. 

D06 $(0+/+)+*66 ()$F"/6 ()$-<$-%*'@ -("+< 6-($)32$&")"-3 -)+/.A-
F": 9$01.)" (0">. (0+/)$5+*6+ V 1878-09): 
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S= Y (L+D-2d/2Y)2,                        (1) 
8/+ L – /)6*" *6%6, &-%"&)+**$= & ($)6T%6)+*$&.A %0.#<. 6 (0$&+/+**$= 

&$<0.8 -0"F+*6:, 
D – /6"1+%0 %0.#<6, 
d – /6"1+%0 *6%6, 
Y – 46-)$. 
 

D"%$)$864+-<6 621+*+**'+ $08"*' 6 %<"*6 62'1")6-3 62 %0.($& 56&$%-
*'@, 96<-60$&")6-3 & 10% #.9+0*$1 0"-%&$0+ *+=%0")3*$8$ 9$01")6*", 2"-
<)A4")6-3 & ("0"96*. D"0"96*$&'+ -0+2' $<0"76&")6-3 8+1"%$<-6)6*-
T$26*$1, (6<0$--606.- <0"-*'1 6 ($ H"))$06 & 1$/696<">66 ,"*/+*+=*", 
62.4")6-3 ($-0+/-%&$1 -&+%$&$= 16<0$-<$(66. D0$62&$/6)$-3 9$%$(0$%$<$)6-
0$&"*6+ (9$%$<"1+0" Power Shot A 620, (0$80"11*'= 0+561 ISO 400, zoom 6x). 
Z690$&'+ 16<0$9$%$80"11' 6--)+/$&")6-3 - (061+*+*6+1 T)+<%0$**'@ 1$0-
9$1+%064+-<6@ 1+%$/6< (I mage Tool 2.0). 

B"16 0"20"#$%"* -($-$# (0$8*$260$&"*6: 0"2&6%6: -("+4*$= #$)+2*6 6 
$(0+/+)+*6: ($<"2"*6= < ++ (0$96)"<%6<+. D$).4+* ("%+*% *" 62$#0+%+*6+  
(V 2336025 $% 20.10.2008). D06 T%$1 &'/+):)6-3 9"<%$0' 06-<" -("+4*$= #$-
)+2*6 /): 1.546* 6 5+*F6*, <$%$0'1 (06-&"6&")-: $(0+/+)+**'= <$T996>6-
+*% 2*"461$-%6, 6 /): <"5/$8$ 9"<%$0" $(0+/+):)6-3 #"))' (%"#). 2). 

U"#)6>" 2 
9"(3)$R $*+(" $"T%*3*O D6@6 * *& )P1.(" % -"00"& 

9"(3)$ $*+(" D6@6 <)0*51+3%) 
-"00)% 

 I'Y. [1.. 
B")646+ %0"&1 $08"*$& #0A7*$= ($)$-%6 2 2 
B")646+ & "*"1*+2+ &*.%06#0A76**'@ <0$&$%+4+*6= 2 2 
B")646+ (+06%$*6%" & "*"1*+2+ 8 6 
B")646+ /$#0$<"4+-%&+**'@ 6)6 (6) 2)$<"4+-%&+**'@ $(.@$)+= 8 6 
B")646+ &$-(")6%+)3*'@ (0$>+--$& &*+ #0A7*$= ($)$-%6 9 7 
B")646+ <+))$6/*'@ 0.#>$& *" %+)+ ($-)+ %0"&1 6)6 $(+0">6= 9 7 
B")646+ "))+0864+-<6@ 0+"<>6= 10 8 
D0$&+/+*6+ $(+0"%6&*'@ &1+7"%+)3-%& #+2 &-<0'%6: #0A7*$= ($)$-%6 10 8 
B")646+ & "*"1*+2+ 8+)316*%$2*'@ 6*&"26= 11 9 
B")646+ @0$*64+-<6@ &$-(")6%+)3*'@ 2"#$)+&"*6= $08"*$& #0A7*$= ($-
)$-%6 

13 11 

D0$&+/+*6+ 86*+<$)$864+-<6@ $(+0">6=  - 16 
D0$&+/+*6+ $(+0"%6&*'@ &1+7"%+)3-%& *" $08"*"@ #0A7*$= ($)$-%6 20 17 
H"<-61")3*$+ <$)64+-%&$ #"))$& 92 99 
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D$ -%+(+*6 06-<" 0"2&6%6: -("+4*$= #$)+2*6 (">6+*%' 0"2/+):)6-3 *" 
%06 80.((', & 2"&6-61$-%6 $% <$)64+-%&" #"))$& (%"#). 3). 

U"#)6>" 3 
B("0" 20O )#$12101.*O +31#1.* $*+(" $"T%*3*O D6@6 * #)("T".*Q  

( #$)%121.*] #$)S*0"(3*(* +#"15.)Q -)01T.* -$]^*.R 

 

L %0+%3+1 #)$<+ 6--)+/$&"*6= 62.4")"-3 T99+<%6&*$-%3 1+2$8+): /): 
(+0&64*$= (0$96)"<%6<6. ;)6*64+-<6+ 6--)+/$&"*6: (0$&+/+*' *" 60 #$)3*'@ 
$-%0'1 9)+81$*$2*'1 "((+*/6>6%$1 -$ -0+/*+= 6 &'-$<$= -%+(+*3A 06-<" 
0"2&6%6: IDRD. L *"76@ 6--)+/$&"*6:@ /): /$-%65+*6: #$)37+= $/*$0$/*$-
-%6 80.(( 1' $%#60")6 %$)3<$ (">6+*%$& 1.5-<$8$ 0$/". J#+ 80.((' #')6 
0"&*$2*"4*' ($ &$20"-%.. L <$*%0$)3*$= 80.((+ . 30 (">6+*%$& (0$&$/6)$-3 
-%"*/"0%*$+ &1+7"%+)3-%&$ – %6(64*": "((+*/T<%$16:, & 6--)+/.+1$= 80.((+ 
30 #$)3*'1 /$($)*6%+)3*$ & #0A7*.A ($)$-%3 &&$/6)6 1+2$8+)3 62 0"-4+%" 
2,4 18/<8 &+-" #$)3*$8$ (DiZerega, 1999). 

J(+0"%6&*$+ &1+7"%+)3-%&$ . &-+@ (">6+*%$& (0$&$/6)$-3 ($/ $#F61 
$#+2#$)6&"*6+1, /$-%.($1 62 (0"&$= ($/&2/$7*$= $#)"-%6 ($ L$)<$&64.-
G3:<$*$&., 4+0&+$#0"2*'= $%0$-%$< *"@$/6)-: & -$-%$:*66 9)+81$*$2*$8$ 
&$-(")+*6: #+2 (062*"<$& 8*$=*$8$ (+06%$*6%"; &'($)*:)"-3 "*%+80"/*": 
"((+*/T<%$16:, 0"*" .76&")"-3 *"8).@$. 

D$-)+ $(+0">66 (0$&$/6)"-3 $>+*<" /6*"16<6 #$)+&$8$ -6*/0$1" ($ 
&62.")3*$-"*")$8$&$= 7<")+, %+1(+0"%.0*$= 0+"<>66, <$)64+-%&. )+=<$>6%$& 
(+069+064+-<$= <0$&6 *" 1, 3, 5, 7-+ -.%<6. B" 7-+ -.%<6 6--)+/$&")6  
KE-(062*"<6 -("=<$$#0"2$&"*6:, /6-%"*>6A -<$)35+*6: <67+4*6<" $>+*6&")6 
<"< (0$/$)3*.A /6-%"*>6A, <$%$0.A (0$@$/:% (+%)6 <67+4*6<" (06 >6<)+ 

6)0 <)0*51+3%) 
-"00)% 

6)("T".*O ( #$)%121.*]  
#$)S*0"(3*(* 

D31#1.4 $*+-
("  

$"T%*3*O 
D6@6 

H.5. 0 - 28 D">6+*%"1 T%$= 80.((' *+ %0+#.+%-: -(+>6")3*": 
(0$96)"<%6<" -("+4*$= #$)+2*6 #0A76*' 

 *62<": 
 X+*. 0 - 31 

H.5. 29 - 59 J%*$-6%+)3*'+ ($<"2"*6: < (0$&+/+*6A (0$96)"<%6-
<6 -("+4*$= #$)+2*6 #0A76*' 

 -0+/*:: 
 X+*. 32 - 64 

H.5. 60 - 92 M#-$)A%*'+ ($<"2"*6: < (0$&+/+*6A (0$96)"<%6<6 
-("+4*$= #$)+2*6 #0A76*' 

 L'-$<": 
X+*. 65 - 99 
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9$0-60$&"**'= &/$@-&'/$@ (*$01")3*": &+)646*" [ 1 -1). L $%/")+**$1 
(+06$/+ (0$62&$/6)-: <)6*64+-<6= $-1$%0 6 62.4+*6+ <"4+-%&" 562*6 
(">6+*%$& - ($1$F3A $(0$-*6<" MOS SF-36, (06*:%$8$ & <"4+-%&+ -%"*/"0%" 
/): $>+*<6 0+2.)3%"%$& )+4+*6: Q&0$(+=-<61 6 M1+06<"*-<61 $#F+-%&"16 
@60.08$&. J>+*<" 0+2.)3%"%$& )+4+*6: (0$&$/6)"-3 *" $-*$&"*66 "*<+%*$8$ 
$#-)+/$&"*6: (">6+*%$& & -0+/*+1 4+0+2 6 1+-. ($-)+ )+4+*6:. L$(0$-*6< 
2"($)*:)-: -"161 #$)3*'1 *" $-*$&"*66 +8$ -$#-%&+**'@ (+0+56&"*6=. 
!+2.)3%"%' (0+/-%"&)+*' & &6/+ $>+*<6 ($ 8 7<")"1, <$%$0'+ 6*%+8060$&")6-3 
& /&" ($<"2"%+):: 1) 96264+-<6= <$1($*+*% 2/$0$&3:; 2) (-6@64+-<6= 
<$1($*+*% 2/$0$&3:. 

L 4+%&+0%$1 #)$<+ 6--)+/$&"*6= 62.4")"-3 T99+<%6&*$-%3 1+2$8+): /): 
(0$96)"<%6<6 0+>6/6&" IDRD. L%$064*": (0$96)"<%6<" -("=<$$#0"2$&"*6: 
#0A7*$= ($)$-%6 62.4")"-3 *" 60 /$#0$&$)3>"@ – #$)3*'@ - $-%0$= -("+4*$= 
<67+4*$= *+(0$@$/61$-%3A, <$%$0'+ #')6 0"2/+)+*' *" /&+ 80.((' ($  
30 4+)$&+< & <"5/$=. 

J#+ 80.((' #')6 -$($-%"&61' ($ ($)., &$20"-%., /)6%+)3*$-%6 2"#$)+-
&"*6:, -%+(+*6 %:5+-%6 %+4+*6: -("+4*$= #$)+2*6 #0A76*', &0+1+*6 &$2*6<-
*$&+*6: (062*"<$& <67+4*$= *+(0$@$/61$-%6, -%+(+*6 6*%$<-6<">6$**$8$ 
-6*/0$1". ;$*-+0&"%6&*$+ )+4+*6+ . (">6+*%$& $#+6@ 80.(( #')$ *+T99+<%6&-
*$. J(+0"%6&*$+ &1+7"%+)3-%&$ &<)A4")$ & -+#: .-%0"*+*6+ <67+4*$= *+(0$-
@$/61$-%6, 0"2$#F+*6+ -(":**'@ &*.%0+**6@ $08"*$&, -"*">6A 6 /0+*60$&"-
*6+ #0A7*$= ($)$-%6, 8"-%0$6*%+-%6*")3*$+ /0+*60$&"*6+ %$*<$8$ <67+4*6-
<". D">6+*%"1 6--)+/.+1$= 80.((' (+0+/ .76&"*6+1 )"("0$%$1*$= 0"*' (0$-
&$/6)$-3 &&+/+*6+ (0$%6&$-("+4*$8$ -0+/-%&" «H+2$8+)3» 62 0"-4+%" 2,4 18/<8 
&+-" #$)3*$8$, 4+8$ *+ /+)")$-3 & <$*%0$)3*$= 80.((+. K (">6+*%$& 6--)+/$&"-
)6-3 @"0"<%+0 #$)+&$8$ -6*/0$1" ($ &62.")3*$-"*")$8$&$= 7<")+, <$)64+-%&$ 
)+=<$>6%$& (+069+064+-<$= <0$&6, PCC *" 1, 3, 5, 7-+. B" 3-6 -.%<6 62.4")"-3 
1$%$0*$-T&"<."%$0*": 9.*<>6: <67+4*6<", $>+*6&"+1": (06 ($1$F6 <)6*64+-
-<6@ (&0+1: &$--%"*$&)+*6: (+06-%")3%6<6, *"4")" $%@$5/+*6: 8"2$&, ($%0+#-
*$-%3 & -%61.):>66 <67+4*6<", *")646+ 0&$%' 6)6 #$)37$= -#0$- ($ 2$*/.) 6 
.)3%0"2&.<$&'@ (1":%*6<$$#0"2*": (+06-%")3%6<", *")646+ -&$#$/*$= 56/<$-
-%6 & #0A7*$= ($)$-%6, 0"-760+*6+ (+%+)3 <67+4*6<") /"**'@. ;"5/$1. 62 
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/6"8*$-%64+-<6@ (062*"<$& (@i) 1+%$/$1 T<-(+0%*$= $>+*<6 (06-&"6&")"-3 

9.*<>6: (06*"/)+5*$-%6 (µχi) < <)"--. #$)3*'@ - *"0.7+*6+1 1$%$0*$-
T&"<."%$0*$= 9.*<>66 <67+4*6<". B" $-*$&"*66 "(("0"%" *+4+%<$= )$86<6 
(06*:%6: 0+7+*6= 0"--46%'&")-: $<$*4"%+)3*'= <$T996>6+*% .&+0+**$-%6 
(;K) & $%*$7+*66 $#-)+/.+1$8$ < 6--)+/.+1$1. <)"--., ($ *+4+%<$1. 0+7"A-
F+1. (0"&6). %6(": 

;K(r+1) = ;K1 + µχi (1- ;K),                      (2) 
8/+ ;K – <$T996>6+*% .&+0+**$-%6 & (06*"/)+5*$-%6 6--)+/.+1$8$ $#3-

+<%" < <)"--. ω1 - #$)3*'@ - *"0.7+*6+1 1$%$0*$-T&"<."%$0*$= 9.*<>66 <6-

7+4*6<"; ;K1 = µχi; µχI – 9.*<>6: (06*"/)+5*$-%6 < 6--)+/.+1$1. <)"--. ($ 

(062*"<. χi; i = 1…….6. 
 
U"<61, $#0"2$1, 4+1 &'7+ <$T996>6+*%, %+1 @.5+ 1$%$0*": 9.*<>6: 

<67+4*6<" (0">. (0+/)$5+*6+ V 1865-09). 
B" 10-+ -.%. ($-)+$(+0">6$**$8$ (+06$/" &'($)*:)$-3 KEC #0A7*$= 

($)$-%6, (06 <$%$0$1 $>+*6&")"-3 /6-%"*>6: -<$)35+*6: &*.%0+**6@ $08"*$&. 
L $%/")+**$1 ($-)+$(+0">6$**$1 (+06$/+ $>+*6&")$-3 <"4+-%&$ 562*6 

(06 ($1$F6 $(0$-*6<" MOS SF-36. W99+<%6&*$-%3 (0$%6&$-("+4*'@ 1+0$-
(06:%6= & $%/")+**$1 ($-)+$(+0">6$**$1 (+06$/+ $>+*6&")"-3 %"<5+ ($ 
(0+/)$5+**$= *"16 1+%$/6<+, 6-($)32$&")"-3 4-#"))3*": -6-%+1". «J%)64*$» - 
-61(%$1$& -("+4*$= #$)+2*6 #0A76*' *+%, %0./$-($-$#*$-%3 -$@0"*+*". «\$-
0$7$» - <0"%<$&0+1+**$+ ($:&)+*6+ -61(%$1$& -("+4*$= #$)+2*6 #0A76*' 
(&2/.%6+ 56&$%", 2"%0./*+*6+ $%@$5/+*6: 8"2$&, -@&"%<$$#0"2*'+ #$)6 & 56&$-
%+), <$%$0'+ *+ %0+#.A% )+<"0-%&+**$= <$00+<>66, *+ *"0.7"A% %0./$-($-$#-
*$-%3. «K/$&)+%&$06%+)3*$» - -%$=<6+ (062*"<6 -("+4*$= #$)+2*6 #0A76*', 
%0+#.AF6+ -%0$8$8$ -$#)A/+*6: /6+%', 1+/6<"1+*%$2*$8$ )+4+*6: 6 0+561", 
$80"*64+*6: %0./$-($-$#*$-%6. «B+./$&)+%&$06%+)3*$» - &'0"5+**": <)6*6<" 
-("+4*$= #$)+2*6 #0A76*', ($&%$0:AF6+-: (06-%.(' $-%0$= -("+4*$= <6-
7+4*$= *+(0$@$/61$-%6, ($%+0: %0./$-($-$#*$-%6 (0">. (0+/)$5+*6+  
V 1876-09). 

L$ &-+@ #)$<"@ 6--)+/$&"*6= (0$62&$/6)"-3 -%"%6-%64+-<": $#0"#$%<" 
0+2.)3%"%$& - 6-($)32$&"*6+1 1+%$/$& $/*$9"<%$0*$8$ /6-(+0-6$**$8$ "*")6-



 12

2" - ($1$F3A T)+<%0$**'@ %"#)6> (06)$5+*6: Microsoft Excel 97 6 (0$80"11' 
«R6$-%"%6-%6<"» (&+0-6: 4.03). L'46-):)6-3 -0+/*6+ &+)646*' <$)64+-%&+*-
*'@ ($<"2"%+)+=, -0+/*6+ $76#<6 -0+/*6@ &+)646* 6 <$T996>6+*% <$00+):>66. 
J(0+/+)+*6+ /$-%$&+0*$-%6 0"2)646= -0+/*6@ $(0+/+):)6 ($ ($<"2"%+)A  
0 (-.F+-%&+**'1 -46%")6, +-)6 T%$% ($<"2"%+)3 #') 1+*37+ 6)6 0"&+* 0,05). 

71T'043"3R L(+#1$*M1.3"04.)N) *++012)%".*O * *& )-+'Y21.*1. D06 
".%$(-66 . 56&$%*'@ #')6 ($).4+*' -)+/.AF6+ 0+2.)3%"%'. 

L'0"5+**$-%3 -("+4*$8$ (0$>+--" 6 ()$F"/3 ()$-<$-%*'@ -0"F+*6= 
(0+/-%"&)+*' & %"#). 4. 

U"#)6>" 4 
>R$"Y1..)+34 D6@6 * #0)U"24 #0)+()+3.R& +$"U1.*Q  

% N$'##"& L(+#1$*M1.3"04.R& Y*%)3.R& (I±m) 
 

\ >R$"Y1..)+34 D6@6 (-"00R) 60)U"24 #0)+()+3.R& +$"U1.*Q (MM_) 
1 0 0 
2 0 0 
3 3,79±0,11 10,03±1,39 
4 3,026±0,46** 7,2±1,39** 

5 1,665±0,27*, ** 2,55±1,35*, ** 

6 0,52±0,1* 0,39±0,39* 

7 3,872±0,16 17,8±3,16 
8 3,145±0,23*, ** 8,81±2,19*, ** 

9 1,963±0,3*, ** 6,74±3,3*, ** 

10 0,658±0,18* 3,8±1,57* 
 

6$*M15".*1:   ] - /$-%$&+0*$-%3 0"2)646: -0+/*+8$ "0691+%64+-<$8$ & 80.(("@ ($ 
-0"&*+*6A - 1$/+)3A *+)+4+*$8$ IDRD (0<0,05), 

 ]] - /$-%$&+0*$-%3 0"2)646: 1+5/. 80.(("16 - &&+/+*6+1 1+2$8+): 6 80.(("16, 8/+ 
6-($)32$&")6-3 *$&$<"6* 6 ($)68)A<6* (0<0,05). 
 

;"< &6/*$ 62 %"#). 4, (06 62.4+*66 (+0&64*$= (0$96)"<%6<6 . 56&$%*'@ 
1-= 6 2-= 80.(( (06 ".%$(-66 & #0A7*$= ($)$-%6 -("+4*$8$ (0$>+--" *+ *"-
#)A/")$-3. L 3-= 80.((+ . 1$/+)6 (+0&64*$8$ IDRD (06 ".%$(-66 *"  
14-+ -.%<6 -("=<6 1+5/. -)+($= <67<$= 6 &+*%0")3*$= -%+*<$= $#0"2$&")6-3 
&$ &-+@ -).4":@, & 4-= 80.((+ - (0$96)"<%64+-<61 &&+/+*6+1 & #0A7*.A ($-
)$-%3 *$&$<"6*" - & 1,3 0"2" 0+5+ (0>0,05), & 5-= 80.((+ (06 &&+/+*66 ($)68)A-
<6*" - & (:%3 0"2 0+5+ (0<0,05), & 6-= 80.((+ (06 &&+/+*66 1+2$8+): - & 7,3 0"2" 
0+5+ ($ -0"&*+*6A - 3-= 80.(($=. U"<5+ (06 6-($)32$&"*66 1+2$8+): IDRD 
#') & 5,8 0"2" 1+*++ &'0"5+**'=, 4+1 & 4-=, 6 & 3,2 0"2" ($ -0"&*+*6A - 5-= 
80.(($= (0<0,05). 
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D06 6--)+/$&"*66 ()$F"/6 ()$-<$-%*'@ -0"F+*6= *"6#$)37": ()$F"/3 
*"#)A/")"-3 & 3-= 80.((+. L 4-= 80.((+ - &&+/+*6+1 *$&$<"6*" $*" #')" 1+*3-
7+ & 1,4 0"2" (0>0,05), & 5-= 80.((+ - ($)68)A<6*$1 & 4 0"2" 1+*37+ (0<0,05), &  
6-= 80.((+ - 1+2$8+)+1 & 25,7 0"2" 1+*37+ (0<0,05), 4+1 . 56&$%*'@ 3-= 80.(-
('. ;0$1+ %$8$, & 6-= 80.((+ ()$F"/3 ()$-<$-%*'@ -0"F+*6= #')" & 18,5 0"2" 
1+*37+ 4-= 80.((' (0<0,05) 6 & 6,5 0"2" 1+*37+ 5-= 80.((' (0<0,05). 

L 80.(("@ &%$064*$= (0$96)"<%6<6 . 56&$%*'@ 7-= 80.((' 61+) 1+-%$ 
*"6#$)++ &'0"5+**'= -("+4*'= (0$>+--. L 8-= 80.((+ - &&+/+*6+1 *$&$<"6*" 
$* #') *65+ & 1,2 0"2" (0<0,05), & 9-= 80.((+ - &&+/+*6+1 ($)68)A<6*" -  
& 2 0"2" *65+ (0<0,05), & 80.((+ - &&+/+*6+1 1+2$8+): - & 5,9 0"2" *65+, 4+1 .  
7-= 80.((' 1$/+)6 0+>6/" IDRD (0<0,05). D06 -0"&*+*66 &6/*$, 4%$ & 80.((+  
- 6-($)32$&"*6+1 1+2$8+): -("+4*'= (0$>+-- & 4,8 0"2" *65+, 4+1 & 80.((+  
- &&+/+*6+1 *$&$<"6*" (0<0,05), 6 & 3 0"2" *65+, 4+1 & 80.((+ - &&+/+*6+1  
& #0A7*.A ($)$-%3 ($)68)A<6*" (0<0,05). 

B"6#$)37": ()$F"/3 ()$-<$-%*'@ -0"F+*6= *"#)A/")"-3 & 7-= 80.((+ . 
1$/+)6 0+>6/6&" IDRD #+2 &&+/+*6: (0$96)"<%64+-<6@ -0+/-%&. L 8-= 80.((+ 
(06 6-($)32$&"*66 *$&$<"6*" & <"4+-%&+ (0$96)"<%64+-<$8$ -0+/-%&" 0+>6/6&" 
IDRD $*" #')" 1+*37+ & 2 0"2" (0<0,05), & 9-= 80.((+ (06 (061+*+*66 ($)6-
8)A<6*" - & 2,6 0"2" *65+ (0<0,05), & 10-= 80.((+ (06 6-($)32$&"*66 1+2$8+): 
()$F"/3 -("+< #')" *"6#$)++ *62<$=: & 4,7 0"2" 1+*37+ 1$/+)6 (0<0,05), &  
2,3 0"2" 1+*37+ 8-= 80.((' - &&+/+*6+1 *$&$<"6*" (0<0,05) 6 & 1,8 0"2" 
(0>0,05) *65+, 4+1 & 9-= 80.((+ - &&+/+*6+1 ($)68)A<6*". 

D06 86-%$)$864+-<$1 6--)+/$&"*66 -("+< 0"2)646= & 6@ -%0.<%.0+ *+ *"-
#)A/")$-3 &$ &-+@ 80.(("@. 

U"<61 $#0"2$1, (06 1$/+)60$&"*66 (+06%$*+")3*$= %0"&1' #+2 (0$&+/+-
*6: (0$96)"<%64+-<6@ 1+0$(06:%6= . &-+@ 56&$%*'@ *" 14-+ -.%<6 9$0160.-
A%-: -$+/6*6%+)3*$%<"*'+ -0"F+*6:, - /$-%"%$4*$= &'0"5+**$-%3A IDRD, 
($/&+05+**$8$ *+2*"46%+)3*'1 <$)+#"*6:1 (2,55±0,22 #"))"), 4%$ 8$&$06% $# 
"/+<&"%*$-%6 1$/+)6 "#/$16*")3*$= "/8+266. 

C*%0""#/$16*")3*$+ (061+*+*6+ 1+2$8+): /$-%$&+0*$ .1+*37"+% 6*%+*-
-6&*$-%3 -("=<$$#0"2$&"*6:. W%$ -&:2"*$ - #"03+0*'1 T99+<%$1 0"--"-'&"A-
F6@-: ($)61+0*'@ 86/0$8+)+=, 0"2$#F"AF6@ 0"*+&'+ ($&+0@*$-%6 ($-0+/-%-
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&$1 86/0$9)$%">66, " %"<5+ &'-$<$= 86/0$96)3*$-%3A 1+2$8+):, $#.-)$&)6-
&"AF+= +8$ &'0"5+**'= (0$%6&$$%+4*'= T99+<%. 

D06 (061+*+*66 1+2$8+): /): (+0&64*$= 6 &%$064*$= (0$96)"<%6<6 
-("=<$$#0"2$&"*6: . 56&$%*'@ $%1+4")$-3 -%"%6-%64+-<6 /$-%$&+0*$+ .1+*3-
7+*6+ -("+4*$8$ (0$>+--" #0A7*$= ($)$-%6 ($ -0"&*+*6A - 1$/+)3A 6 80.(-
("16 56&$%*'@, <$%$0'1 /): (0$96)"<%6<6 IDRD &&$/6)-: *$&$<"6* 6 ($)6-
8)A<6*. K<"2"**'+ 9"<%' /$<"2'&"A% T99+<%6&*$-%3 (061+*+*6: 1+2$8+): 
/): (0$96)"<%6<6 IDRD. 

71T'043"3R (0*.*51+()N) *++012)%".*O * *& )-+'Y21.*1. D06 62.4+-
*66 <)6*64+-<$= T99+<%6&*$-%6 1+2$8+): /): (+0&64*$= (0$96)"<%6<6 -("=-
<$$#0"2$&"*6: . #$)3*'@ $-%0'1 "((+*/6>6%$1 ($<"2"%+)6 (0+/0"-($)$5+*-
*$-%6 < 0"2&6%6A -("=<$$#0"2$&"*6: & <$*%0$)3*$= 80.((+ (n=30) #')6 0"&*' 
45,13±2,175, & 6--)+/.+1$= 80.((+ (n=30) – 47,83±2,076 #"))". J#+ 80.((' -$-
($-%"&61' ($ 06-<. 0"2&6%6: -("+4*$8$ (0$>+--", 0"2)646: 1+5/. *616 *+ :&-
):A%-: /$-%$&+0*'16 (0>0,05). G6*"16<" ($<"2"%+)+= T*/$%$<-6<$2" 6 #$)+&$-
8$ -6*/0$1" . #$)3*'@ $-%0'1 "((+*/6>6%$1 (0+/-%"&)+*" & %"#). 5. 

U"#)6>" 5 
,*."M*(" #)("T"3101Q L.2)3)(+*()T" * -)01%)N) +*.2$)M" #$* #1$%*5.)Q 
#$)S*0"(3*(1 +#"Q())-$"T)%".*O ' -)04.R& )+3$RM S01NM).)T.RM  

"##1.2*P*3)M (M±m) 
 

6)("T"310* C$'##" 
 

,)  
)#1$"P** 

6)+01)#1$"P*)..RQ #1$*)2 
1-1 +'3(* 3-* +'3(* 5-1 +'3(* 7-1 +'3(* 

P+=<$>6%$2 
 (n^109) 

;$*%0$)3*": 11,3±1,7 8,5±1,7 6,9±1,5 6,1±1,0 6,1±1,2 
C--)+/.+1":  10,9±2,1 8,4±2,1 6,9±1,6 6,5±1,3 6,1±1,3 

t 0+"<>6: 
 (ºC) 

;$*%0$)3*": - 37,6±2,1 37,2±1,1 36,7±1,9 36,6±0,1 
C--)+/.+1":  - 37,8±1,8 37,1±0,4 36,5±1,5 36,5±0,1 

R$)+&$= -6*-
/0$1  (#"))') 

;$*%0$)3*": - 5,2 ± 1,6 3,5 ± 1,4 1,9 ± 1,0 0,6 ± 0,7 
C--)+/.+1": - 5,0 ± 1,4 3,5 ± 1,3 2,2 ± 1,0 0,8 ± 0,6 

 

;"< &6/*$ 62 %"#). 5, 1+5/. (">6+*%"16 $#+6@ 80.(( *+ #')$ 0"2)646: 
($ %+1(+0"%.0*$= 0+"<>66, <$)64+-%&. )+=<$>6%$& (+069+064+-<$= <0$&6 6 
#$)+&$1. -6*/0$1. *" &-+@ -0$<"@ 6--)+/$&"*6: (0>0,05). 

B" 7-+ -.%<6 ($-)+$(+0">6$**$8$ (+06$/" (0$&$/6)$-3 .)3%0"2&.<$&$+ 
6--)+/$&"*6+ *" *")646+ -("+< (.%+1 $(0+/+)+*6: /6-%"*>66 -<$)35+*6: -)+-
($= <67<6 $%*$-6%+)3*$ ("06+%")3*$= #0A76*' (06-. 1).  
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0,88±0,4 !"

1,76±0,5 !"

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

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

 
7*+. 1. G6-%"*>6: -<$)35+*6: -)+($= <67<6 (-1) . #$)3*'@ $-%0'1 

9)+81$*$2*'1 "((+*/6>6%$1 ($ /"**'1 KEC. 
 
G6-%"*>6: -<$)35+*6: -)+($= <67<6 #')" /$-%$&+0*$ & 2 0"2" &'7+ . 

(">6+*%$& (06 6-($)32$&"*66 (0$%6&$-("+4*$8$ 8+): (0<0,05). W%$ -&6/+%+)3-
-%&.+% $ #$)++ *62<$1 -("+4*$1 (0$>+--+ . (">6+*%$& 6--)+/.+1$= 80.(('. 

D06 62.4+*66 <"4+-%&" 562*6 #$)3*'@ - $-%0'1 9)+81$*$2*'1 "((+*/6-
>6%$1 & $%/")+**$1 ($-)+$(+0">6$**$1 (+06$/+ & 6--)+/.+1$= 6 <$*%0$)3*$= 
80.(("@ *"16 *+ .-%"*$&)+*$ -.F+-%&+**'@ 0"2)646=. U"<, 96264+-<6= <$1($-
*+*% 2/$0$&3: & <$*%0$)3*$= 80.((+ #') 0"&+* 91,1±1,7 #"))", " (-6@64+-<6= – 
80,9±1,8 #"))" (0>0,05). L 6--)+/.+1$= T%6 ($<"2"%+)6 &'8):/+)6 -)+/.AF61 
$#0"2$1: 96264+-<6= <$1($*+*% 90,2±1,6 #"))", " (-6@64+-<6= 81,4±1,9 #"))" 
(0>0,05). 

U"<61 $#0"2$1, *"16 *+ &':&)+*$ <)6*64+-<6@ $%)646= & %+4+*66 #)6-
5"=7+8$ 6 $%/")+**$8$ ($-)+$(+0">6$**$8$ (+06$/$& . #$)3*'@ - $-%0'1 
9)+81$*$2*'1 "((+*/6>6%$1. J/*"<$ ($ /"**'1 KEC . #$)3*'@, <$%$0'1 & 
#0A7*.A ($)$-%3 &&$/6)-: 1+2$8+)3, $%1+4"+%-: -%"%6-%64+-<6 /$-%$&+0*$+ 
-*65+*6+ -("+4*$8$ (0$>+--" & #0A7*$= ($)$-%6. I)+/$&"%+)3*$, $4+&6/*" 
>+)+-$$#0"2*$-%3 (061+*+*6: 1+2$8+): . #$)3*'@ $-%0'1 9)+81$*$2*'1 "(-
(+*/6>6%$1 - >+)3A -*65+*6: -("+4*$8$ (0$>+--" & #0A7*$= ($)$-%6. 

K (">6+*%$& (06 &%$064*$= (0$96)"<%6<+ -("=<$$#0"2$&"*6: 6*%0"$(+-
0">6$**$ $>+*6&")"-3 &'0"5+**$-%3 IDRD. L <$*%0$)3*$= 80.((+ $*" -$-%"-
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&6)" 2,31±0,1 #"))", & 6--)+/.+1$= – 2,34±0,11 #"))", %"<61 $#0"2$1, . (">6+*-
%$& $#+6@ 80.(( IDRD #') 0"&*$2*"4+*. 

G6*"16<" ($<"2"%+)+= 6*%$<-6<">6$**$8$ 6 #$)+&$8$ -6*/0$1$& . #$)3-
*'@ $-%0$= -("+4*$= <67+4*$= *+(0$@$/61$-%3A (0+/-%"&)+*" & %"#). 7. 

U"#)6>" 6 
,*."M*(" #)("T"3101Q L.2)3)(+*()T" * -)01%)N) +*.2$)M" #$* %3)$*5.)Q 

#$)S*0"(3*(1 +#"Q())-$"T)%".*O ' -)04.R& 8D<! (I±m) 
 

6)("T"310* C$'##" 
-)04.R& 

,)  
)#1$"P** 

6)+01)#1$"P*)..RQ #1$*)2 
1-1 +'3(* 3-* +'3(* 5-1 +'3(* 7-1 +'3(* 

P+=<$>6%$2 
(n^109) 

;$*%0$)3*": 11,3±1,5 12,2±1,1 12,6±1,1 10,7±0,9 10,3±0,8 
C--)+/.+1":  11,4±1,4 12,3±1,0 10,1±1,1* 9,5±0,8 8,2±1,2* 

PCC 
(.-). +/.) 

;$*%0$)3*": 8,6±3,5 10,0±5,2 5,5±2,1 3,2±1,0 0,89±0,1 
C--)+/.+1":  8,2±4,7 10,5±4,3 3,2±1,1* 1,5±0,6* 0,96±0,1 

R$)+&$= 
-6*/0$1 (#"))') 

;$*%0$)3*": 6,8±0,9 7,0±1,0 6,3±0,7 5,5±0,6 4,3±0,7 
C--)+/.+1": 6,8±0,8 4,5±1,1* 3,6±0,8* 2,8±0,8* 1,3±1,0* 

 

;"< &6/*$ 62 %"#). 7, <$)64+-%&$ )+=<$>6%$& (+069+064+-<$= <0$&6 & 6--
-)+/.+1$= 80.((+ /$-%$&+0*$ & 1,3 0"2" -*65"+%-: < 3-1 -.%<"1 (0<0,05), 6 & 1,3 
0"2" - *" 7-+ -.%<6 (0<0,05). 

D06 "*")62+ PCC 61++%-: /$-%$&+0*$+ -*65+*6+ & 1,7 0"2" *" 3-6 -.%<6 
(0<0,05), & 1,2 0"2" - *" 5-+ -.%<6 (0<0,05). ; 7-1 -.%<"1 PCC . (">6+*%$& $#+6@ 
80.(( 0"&*$2*"4+* (0>0,05). 

D06 "*")62+ &'0"5+**$-%6 #$)+&$8$ -6*/0$1" . (">6+*%$& 6--)+/.+1$= 
80.((' T%$% ($<"2"%+)3 *65+ *" 1-+ -.%<6 & 1,6 0"2" (0<0,05), *" 3-6 -.%<6 - & 
1,8 0"2" (0<0,05), *" 5-+ -.%<6 - & 2,0 0"2", *" 7-+ -.%<6 - & 3,3 0"2", 4+1 . (">6-
+*%$& <$*%0$)3*$= 80.((' (0<0,05). 

D06 "*")62+ *"0.7+*6= 1$%$0*$-T&"<."%$0*$= 9.*<>66 <67+4*6<" *"  
3-6 -.%<6 ($-)+$(+0">6$**$8$ (+06$/" . (">6+*%$& 6--)+/.+1$= 80.((' 61+)$ 
1+-%$ #$)++ 0"**++ &$--%"*$&)+*6+ 9.*<>66 <67+4*6<" (%"#). 7). 



 17

U"#)6>" 7 
,*."M*(" ."$'^1.*Q M)3)$.)-L%"('"3)$.)Q S'.(P** (*^15.*("  

' -)04.R& 8D<! 
 

6$*T."(* 2*+S'.(P** (*^15.*(" <).3$)04."O 
N$'##" (n=30) 

:++012'1M"O 
N$'##" (n=30) 

 
 
$ "-+. % "-+. % 

D$2/*++ &$--%"*$&)+*6+ (+06-%")3%6<6 22 73,3 8 26,7 <0,05 
D$2/*++ *"4")$ $%@$5/+*6: 8"2$& 20 66,7 9 30,0 <0,05 
H+/6<"1+*%$2*": -%61.):>6: 18 60,0 7 23,3 <0,05 
B")646+ 0&$%' *" 3-6 -.%<6/-#0$- ($ 
5+)./$4*$1. 2$*/. #$)++ 500 1)  

17 56,7 9 30,0 >0,05 

H":%*6<$$#0"2*": (+06-%")3%6<" ($ 
/"**'1 KEC 

22 73,3 8 26,7 <0,05 

I&$#$/*": 56/<$-%3 ($ /"**'1 KEC 9 30,0 4 13,3 >0,05 
!"-760+**'+ (+%)6 <67+4*6<" ($ /"*-
*'1 KEC 

13 43,3 4 13,3 <0,05 

 

;$T996>6+*% *"0.7+*6= 1$%$0*$-T&"<."%$0*$= 9.*<>66 <67+4*6<" & 
6--)+/.+1$= 80.((+ -$-%"&6) 0,19±0,13, & <$*%0$)3*$= 80.((+ - 0,46±0,13. U"-
<61 $#0"2$1, 1$%$0*$-T&"<."%$0*": 9.*<>6: <67+4*6<" & 2,4 0"2" #'-%0++ 

&$--%"*"&)6&"+%-: (06 &&+/+*66 1+2$8+): (0<0,05). 
G6-%"*>6: -<$)35+*6: &*.%0+**6@ $08"*$& *" 10-+ -.%<6 ($-)+$(+0">6-

$**$8$ (+06$/" . (">6+*%$& - JI;B ($ /"**'1 KEC (0+/-%"&)+*" *" 06-. 2. 

                              

1,1±0,3 !"

2,1±0,5 !"

0

0,5

1

1,5

2

2,5

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

 
7*+. 2. G6-%"*>6: -<$)35+*6: &*.%0+**6@ $08"*$& (-1) . #$)3*'@ JI;B 

($ /"**'1 KEC. 
 
D06 6-($)32$&"*66 1+2$8+): & )+4+*66 $-%0$= -("+4*$= <67+4*$= *+-

(0$@$/61$-%6 ($-)+$(+0">6$**$+ -("=<$$#0"2$&"*6+ ($ /"**'1 KEC &  

1,9 0"2" *65+, 4+1 & <$*%0$)3*$= 80.((+ (0<0,05). 



 18

P+%")3*$-%6 & $#+6@ 80.(("@ *+ #')$. L <$*%0$)3*$= 80.((+ *" 7-+ -.%<6 
($-)+$(+0">6$**$8$ (+06$/" #')" $/*" 0+)"("0$%$16:, -&:2"**": - 0+>6/6&$1 
-("=<$$#0"2$&"*6:. K 3 (10%) (">6+*%$& <$*%0$)3*$= 6 . 4 (13,3%) 6--)+/.+-
1$= 80.((' *"#)A/")6-3 -+0$1' ($-)+$(+0">6$**$= 0"*' (0>0,05). 

;"4+-%&$ 562*6 (">6+*%$& & $%/")+**$1 (+06$/+ (0+/-%"&)+*' & %"#). 8. 
U"#)6>" 8 

<"51+3%) Y*T.* #"P*1.3)% + 8D<! % )32"01..)M #)+01)#1$"P*)..)M  
#1$*)21 (I±m) 

 

B("0" 
MOS SF 36 

:++012'1M"O 
N$'##" n=30 

<).3$)04."O 
N$'##" n=30 

7 

?6264+-<": "<%6&*$-%3 (?M) 80,0±2,4 70,0±3,7 <0,05 
?6264+-<": 0$)3 (?!) 73,0±4,0 58,0±4,0 <0,05 
?6264+-<": #$)3 (R?) 79,0±2,3 62,0±5,0 <0,05 
J#F++ -$-%$:*6+ 2/$0$&3: (JE) 69,0±3,0 54,0±5,2 <0,05 
X62*+**": "<%6&*$-%3 (XM) 60,0±4,4 59,0±3,2 >0,05 
I$>6")3*": 9.*<>6: (I?) 80,0±4,0 72,0±4,0 <0,05 
D-6@$)$864+-<$+ 2/$0$&3+ (DE) 54,0±6,0 50,0±4,0 >0,05 
W1$>6$*")3*": 0$)3 (!W) 74,0±3,0 56,0±3,0 <0,05 
?6264+-<6= <$1($*+*% 2/$0$&3: (?;E) 72,3±2,9 61,0±4,4 <0,05 
D-6@64+-<6= <$1($*+*% 2/$0$&3: (D;E) 67,0±4,3 59,3±3,4 <0,05 

 

;"< &6/*$ 62 %"#). 8, 96264+-<6= <$1($*+*% 2/$0$&3: & 6--)+/.+1$= 
80.((+ & 1,2 0"2", " (-6@64+-<6= <$1($*+*% 2/$0$&3: & 1,1 0"2" &'7+, 4+1 . ("-
>6+*%$& <$*%0$)3*$= 80.((' (0<0,05). 

!+2.)3%"%' )+4+*6: $-%0$= -("+4*$= <67+4*$= *+(0$@$/61$-%6 & $%/"-
)+**$1 ($-)+$(+0">6$**$1 (+06$/+ (0+/-%"&)+*' & %"#). 9. 

U"#)6>" 9 
71T'043"3R 0151.*O -)04.R& 8D<! % )32"01..)M  

#)+01)#1$"P*)..)M #1$*)21 
71T'043"3 <).3$)04."O N$'##" 

(n=30) 
:++012'1M"O N$'##" 

(n=30) 
J%)64*'= 5 (16,7%) 12 (40,0%) 
\$0$76= 15 (50,0%) 18 (60,0%) 
K/$&)+%&$06%+)3*'= 9 (30,0%) - 
B+./$&)+%&$06%+)3*'= 1 (3,3%) - 

 

;"< &6/*$ 62 %"#)6>', & 6--)+/.+1$= 80.((+ <$)64+-%&$ $%)64*'@ 0+-
2.)3%"%$& ($&'-6)$-3 & 2,4 0"2", @$0$76@ 0+2.)3%"%$& – & 1,2 0"2", ./$&)+%&$-
06%+)3*'@ 6 *+./$&)+%&$06%+)3*'@ 0+2.)3%"%$& ./")$-3 62#+5"%3. 
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U"<61 $#0"2$1, &&+/+*6+ 1+2$8+): (06 $(+0">6:@ ($ ($&$/. -("+4*$= 
<67+4*$= *+(0$@$/61$-%6 ($2&$):+% .).476%3 %+4+*6+ <"< 0"**+8$, %"< 6 $%-
/")+**$8$ ($-)+$(+0">6$**$8$ (+06$/$&. 

 
>K>8,K 

1. D06 6-($)32$&"*66 (0$%6&$-("+4*$8$ -0+/-%&" «H+2$8+)3» /): (0$-
&+/+*6: !"#$%&'() !#(*%+,-.%-% -("+4*$= #$)+2*6 & T<-(+061+*%+ &'0"5+*-
*$-%3 -("+4*$8$ (0$>+--" & #0A7*$= ($)$-%6 #')" & 7,3 0"2" *65+, 4+1 . 56-
&$%*'@ #+2 (+0&64*$= (0$96)"<%6<6, 6 & 3,2 0"2" *65+, 4+1 (06 &&+/+*66 0"--
%&$0" ($)68)A<6*" & #0A7*.A ($)$-%3. 

2. L$ &0+1: $.(#%&'() !#(*%+,-.%-% -("+4*$8$ (0$>+--" #0A7*$= ($-
)$-%6 & T<-(+061+*%")3*'@ .-)$&6:@ *"%06+&": -$)3 8+): <"0#$<-61+%6)>+)-
)A)$2' -*65"+% -("+4*'= (0$>+-- & 5,9 0"2" ($ -0"&*+*6A - 56&$%*'16 #+2 
(0$&+/+*6: &%$064*$= (0$96)"<%6<6 6 & 3,0 0"2" ($ -0"&*+*6A - 0"-%&$0$1 
($)68)A<6*", &&+/+**'1 & #0A7*.A ($)$-%3. 

3. !"20"#$%"**'= -($-$# !#(/'(0%#($,'%1 2!,"&'() 3(+"0'% . #$)3*'@ 
($%$8+*+%64+-<6 $#$-*$&"*, ($2&$):+% #'-%0$ 6 *"/+5*$ $>+*6%3 06-< 0"2&6-
%6: -("+4*$8$ (0$>+--" & #0A7*$= ($)$-%6, $(0+/+)6%3 ($<"2"*6: < +8$ (0$-
96)"<%6<+ &$ &0+1: $(+0">66. 

4. D061+*+*6+ (0$%6&$-("+4*$8$ 8+): &$ &0+1: $(+0">66 . (">6+*%$& - 
$-%0'1 9)+81$*$2*'1 "((+*/6>6%$1 & 2 0"2" -*65"+% -("=<$$#0"2$&"*6+ & 
#0A7*$= ($)$-%6, *+ $<"2'&"+% -%"%6-%64+-<6 /$-%$&+0*$8$ &)6:*6: *" #$)+-
&$= 6 6*%$<-6<">6$**'= -6*/0$1', <"4+-%&$ 562*6 & ($-)+$(+0">6$**$1 (+-
06$/+. 

5. !"20"#$%"**": %+@*$)$86: &%$064*$= (0$96)"<%6<6 -("+4*$= #$)+2*6 
(.%+1 6*%0"$(+0">6$**$8$ &&+/+*6: & #0A7*.A ($)$-%3 1+2$8+): #$)3*'1 
JI;B ("%$8+*+%64+-<6 $#$-*$&"*", *+ %0+#.+% (061+*+*6: -(+>6")3*'@ <$*-
-%0.<>6=, (0$-%" & %+@*64+-<$1 6-($)*+*66, *+ &'2'&"+% -(+>6964+-<6@ $--
)$5*+*6= 6 )+8<$ $-.F+-%&61" & ($&-+/*+&*$= (0"<%6<+ $#F+@60.0864+-<6@ 
$%/+)+*6=. 

6. L&+/+*6+ 1+2$8+): &$ &0+1: $(+0">66 ($ ($&$/. $-%0$= -("+4*$= <6-
7+4*$= *+(0$@$/61$-%6 -*65"+% -6-%+1*'= T*/$%$<-6<$2 & 2,1 0"2", &'0"5+*-
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*$-%3 #$)+&$8$ -6*/0$1" & 3,3 0"2", .).47"+% 1$%$0*$-T&"<."%$0*.A 9.*<>6A 
<67+4*6<" & 2,4 0"2" & #)65"=7+1 ($-)+$(+0">6$**$1 (+06$/+, " & $%/")+*-
*$1 (+06$/+ ($&'7"+% 96264+-<6= <$1($*+*% <"4+-%&" 562*6 & 1,2 0"2", «$%-
)64*'+» 0+2.)3%"%' )+4+*6: & 23,3%, «@$0$76+» - & 10%, ($2&$):+% 62#+5"%3 
0+>6/6&" 2"#$)+&"*6:. 

 
67/<=:`HD<:H 7H<8IH!,/X:: 

1. D06 (0$&+/+*66 $(+0">6= *" $08"*"@ #0A7*$= ($)$-%6 *+$#@$/61$ 
(0$8*$260$&"%3 06-< 0"2&6%6: -("+4*$= #$)+2*6 6 $(0+/+):%3 ($<"2"*6: /): ++ 
(+0&64*$= 6 &%$064*$= (0$96)"<%6<6 (.%+1 (061+*+*6: 0"20"#$%"**$8$ *"16 
-($-$#" (0$8*$260$&"*6: 0"2&6%6: -("+4*$= #$)+2*6, $-*$&"**$8$ *" <$)64+-
-%&+**$= $>+*<+ 9"<%$0$& 06-<". 

2. D06 -.11+ #"))$& 0 – 28 . 1.546* 6 0 – 31 . 5+*F6* *+ %0+#.+%-: 
(0$&+/+*6+ -(+>6")3*$= (0$96)"<%6<6, 1.546*"1 - <$)64+-%&$1 #"))$& 29 – 
59 6 5+*F6*"1 - 32 – 64 5+)"%+)3*$ (0$&+/+*6+ (0$96)"<%6<6 -("+4*$= #$-
)+2*6, (06 -.11+ #"))$& 60 – 92 . 1.546* 6 65 – 99 . 5+*F6* $#:2"%+)3*$ 
*.5*$ (0$&$/6%3  (0$96)"<%6<. IRRD. 

3. G): (0$&+/+*6: (+0&64*$= (0$96)"<%6<6 -("+4*$= #$)+2*6 . (">6+*-
%$& & <$*>+ )"("0$%$166 -)+/.+% &&+-%6 & #0A7*.A ($)$-%3 1+2$8+)3 /): (0+-
/.(0+5/+*6: 0"2&6%6: -("+4*$8$ (0$>+--" 62 0"-4+%" 2,4 1)/<8 &+-". 

4. L$ &0+1: $(+0">6= ($ ($&$/. $-%0$= -("+4*$= <67+4*$= *+(0$@$/6-
1$-%6, ($-)+ 0"--+4+*6: -("+<, 6*%.#">66 %$*<$= <67<6, -"*">66 6 /0+*60$-
&"*6: #0A7*$= ($)$-%6, /): (0$96)"<%6<6 0+>6/6&" -("=<$$#0"2$&"*6: *"/$ 
&&+-%6 & #0A7*.A ($)$-%3 1+2$8+)3 62 0"-4+%" 2,4 1)/<8 &+-" (">6+*%". 

 
D6:D8< 86?@;:<8>/!!KW 7/@8= 68 =HIH ,:DDH7=/X:: 

1. L%$064*": (0$96)"<%6<" 0+>6/6&" $-%0$= -("+4*$= <67+4*$= *+(0$-
@$/61$-%6 / R.I. I.<$&"%'@, M.M. G.#$*$-, L.M. P6("%$& 6 /0. // H"%+06")' 
()+*.1" (0$#)+1*$= <$16--66 «B+$%)$5*": @60.086:» 1+5&+/$1-%&+**$8$ 
*".4. I$&+%" ($ @60.0866 !MHB 6 !$-. *".4. <$*9. / BCC -<$0$= ($1$F6  
61. B.L. I<)69$-$&-<$8$; ,JK LDJ ;,HK !$-2/0"&". – H.; ;.0-<, 2007. –  
I. 86-87. 
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2. ;)6*64+-<": T99+<%6&*$-%3 (0$%6&$-("+4*$8$ 8+): / L.M. P6("%$&,    
M.M. G.#$*$-, L.M. X.<$&-<6= 6 /0. // E/$0$&3+ 6 $#0"2$&"*6+ & XXI &+<+: 1"-
%+06")' VII H+5/.*"0. *".4.-(0"<%. <$*9. – H.: C2/-&$ !KGB, 2006. – I. 304. 

3. ;)6*64+-<": T99+<%6&*$-%3 &*.%06#0A7*$= 61()"*%">66 (0$%6&$-
-("+4*$8$ -0+/-%&" «H+2$8+)3» ($-)+ 0"--+4+*6: "#/$16*")3*'@ -("+<, &'-
2&"&76@ <67+4*.A *+(0$@$/61$-%3 / L.M. P6("%$&,  G.M. L+0#6><6=, R.I. I.-
<$&"%'@ 6 /0. // M)31"*"@ 6*-%6%.%" @60.0866 61. M.L. L67*+&-<$8$. – 2008. – 
U. 3, V 2 (1). – I. 33-34. 

4. J-$#+**$-%6 %+4+*6: 0"**+8$ ($-)+$(+0">6$**$8$ (+06$/" . #$)3*'@ 
$-%0$= -("+4*$= <67+4*$= *+(0$@$/61$-%3A (06 (061+*+*66 /): (0$96)"<-
%6<6 ++ 0+>6/6&$& (0$%6&$-("+4*$8$ 8+): / R.I. I.<$&"%'@,  L.M. P6("%$&,  
M.M. G.#$*$- 6 /0. // M<%.")3*'+ "-(+<%' .(0"&)+*6: 2/$0$&3+1 *"-+)+*6:: -#. 
*".4. %0. / ($/ $#F. 0+/. C.M. ;"1"+&". – B. B$&8$0$/, 2007. – I. 253-255.  

5. D"%$8+*+%64+-<6+ ($/@$/' < 1+0$(06:%6:1 ($ &%$064*$= (0$96)"<%6-
<+ ($-)+$(+0">6$**$= -("+4*$= #$)+2*6 6 0+>6/6&$& -("+4*$= <67+4*$= *+-
(0$@$/61$-%6 / L.M. P6("%$&, R.I. I.<$&"%'@, M.M. G.#$*$- 6 /0. // X.0*") 
%+$0+%64+-<$= 6 (0"<%64+-<$= 1+/6>6*'. – 2007. – U. 5, V 4. – I. 362-365. 

6. D+0&'= $('% &*.%06#0A7*$8$ (061+*+*6: (0$%6&$-("+4*$8$ 8+): - 
>+)3A (0$96)"<%6<6 0+>6/6&" -("=<$$#0"2$&"*6: / L.M. P6("%$&,  M.M. G.#$-
*$-, L.M. X.<$&-<6=  6 /0. // ;)6*64+-<": "*"%$16: 6 T<-(+061+*%")3*": @6-
0.086:: +5+8$/*6< !$-. "--$>. <)6*64+-<6@ "*"%$1$& & -$-%"&+ LBJM,W. D06-
)$5. < 5.0*. «H$09$)$864+-<6+ &+/$1$-%6» ($/ 0+/. (0$9. C.C. ;"8"*". –  
L'(. 7-=. – J0+*#.08, 2007. - I. 85-89.  

7. !"**:: -("+4*": <67+4*": *+(0$@$/61$-%3 <"< (0646*" 0+)"("0$%$-
16= / R.I. I.<$&"%'@, M.G. H:-*6<$&, I.M. Q7%$<6* 6 /0. // I#. %0. H+5/.*"0. 
@60.0864. <$*80. «B$&'+ %+@*$)$866 & @60.0866» (8. !$-%$&-*"-G$*., 5-7 $<-
%:#0:, 2005 8.) – !$-%$& */G, 2005. - I. 139. 

8. I($-$# (0$8*$260$&"*6: 0"2&6%6: -("+4*$= #$)+2*6 6 $(0+/+)+*6: 
($<"2"*6= < ++ (0$96)"<%6<+ ($-)+ "#/$16*")3*'@ $(+0">6= / L.M. P6("%$&, 
G.J. !.#"*4+*<$, O.O. R)6*<$& 6 /0. // I#. %0. II H+5/.*"0. *".4. <$*9. 1$)$-
/'@ .4+*'@-1+/6<$&, & 3-@ %. ,JK LDJ ;,HK !$-2/0"&". – ;.0-<, 2008. –  
U. II. – I. 245-247. 
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9. W<-(+061+*%")3*$+ 6 <)6*64+-<$+ $#$-*$&"*6+ (061+*+*6: &$/*$8$ 
8+): *"%06+&$= -$)6 <"0#$<-61+%6)>+))A)$2' /): (0$96)"<%6<6 0+>6/6&" 
$-%0$= -("+4*$= <67+4*$= *+(0$@$/61$-%6 / R.I. I.<$&"%'@, L.M. P6("%$&, 
M.M. G.#$*$- 6 /0. // M**")' @60.0866. - 2008. - V 4. - I. 49-52. 

10. W99+<%6&*$-%3 "*%6-("+4*$8$ -0+/-%&" - #"03+0*'1 /+=-%&6+1 «H+-
2$8+)3» ($-)+ 0"--+4+*6: -("+< . (">6+*%$& - $-%0$= -("+4*$= <67+4*$= *+-
(0$@$/61$-%3A / R.I. I.<$&"%'@, M.G. H:-*6<$&, M.C. R+56* 6 /0. //  L+-%*6< 
@60.0866 61. C.C. ,0+<$&". - 2008. - V 5 - I. 29-32. 

 
:F8@7H=H!:G 

I1 2336025 RU M 61 L10/00 I($-$# (0$8*$260$&"*6: 0"2&6%6: -("+4*$= 
#$)+2*6 6 $(0+/+)+*6: ($<"2"*6= < ++ (0$&+/+*6A ($-)+ "#/$16*")3*'@ $(+-
0">6= / R.I. I.<$&"%'@, L.M. P6("%$&, M.Q. R.<0++&", P.M. L$55$&", G.J. !.-
#"*4+*<$, I.L. U&$0$8$&, C.H. D+%.@$&, M.M. G.#$*$-, B.L. D0"&+/*6<$&", 
I.M. Q7%$<6*, B.H. L").=-<":, O.O. R)6*<$&, H.M. ;"-3:*$&"; ;.0-<. 8$-. 
1+/. .*-%. - V 2007113370/14; E":&). 2007.04.10 // C2$#0+%+*6: (2":&<6 6 ("%+*-
%'). – 2008. - V 31. 

 
D8<7/VH!:G 

 
;HZ  – <"0#$<-61+%6)>+))A)$2" 
PCC   – )+=<$>6%"0*'= 6*/+<- 6*%$<-6<">66 
JI;B  – $-%0": -("+4*": <67+4*": *+(0$@$/61$-%3 
(/$   – ($-)+$(+0">6$**'= 
IRRD  – -("+4*": #$)+2*3 #0A7*$= ($)$-%6 
IDRD  – -("+4*'= (0$>+-- #0A7*$= ($)$-%6 
KEC   – .)3%0"2&.<$&$+ 6--)+/$&"*6+ 
* - /$-%$&+0*$-%3 0"2)646= -0+/*6@, 0<0,05 



 23

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P6>+*26: P! V 020862 $% 30.04.99 8. 
I/"*$ & *"#$0 24.08.2009 8. D$/(6-"*$ & (+4"%3 27.08.2009 8. 
?$01"% 30@421/8. R.1"8" $9-+%*":. ,"0*6%.0" Times New Rom. 

D+4"%3 $9-+%*":. K-). (+4. ). 1,0. 
U60"5 100 T<2. E"<"2 V 90M 

C2/"%+)3-%&$ ;.0-<$8$ 8$-./"0-%&+**$8$ 1+/6>6*-<$8$ .*6&+0-6%+%" 
305041, 8. ;.0-<, .). ;. H"0<-", 3. 
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