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А=>B0FVO. ' >?VAVKAV= @4AVH9EF4JVW 9CV?9CEVW CD964?RRFP V>F4?PAV CDBS6<. �B6989AB 
F4>B: A4S6AVEFP VAF9DV>F4?PA<I, C9D964:AB CB698VA>B6<I, CBDGL9AP 6 >?VAVKAV= 
>4DF<AV IDBAVKAB7B EG8B@AB7B E<A8DB@G. �?VAVKA4 64:?<6VEFP BEF4AAVI C96A<= K4E A9 
CD<=@4?4ES 8B G647< H4IV6JS@<, CB>< A9 5G?B 6EF4AB6?9AB C4FB79A9F<KAG DB?P 
VAF9DV>F4?PA<I CB698VA>B6<I CBDGL9AP ;4 G@B6 IDBAVKAB7B EG8B@AB7B E<A8DB@G.  < 
CDB69?< K4EF<AG 8BE?V8V6, CD<E6SK9A<I ;9SEG64AAR C4FB79A9F<KABW ;A4KGMBEFV 
CBDGL9AP CB698VA>< ;4 G@B6 >VA8?VA7-VA8G>B64ABW HBD@< IDBAVKABW EG8B@ABW 
4>F<6ABEFV.  < F4>B: A4@474?<ES 6<;A4K<F< 9H9>F<6AVEFP >B@C?9>EABW 
H4D@4>B>BD9>JVW CB;AB-FBAVKABW CB698VA>< 6A4E?V8B> EG@VEAB7B ;4EFBEG64AAS 
CDBF<EG8B@A<I CD9C4D4FV6 ; @G?PF<@B84?PA<@ 4AF<89CD9E4AFB@ 6BDFVB>E9F<AB@.  9F4 
DB5BF< 3 8BE?V8:9AAS 6C?<6G EG@VEAB7B 66989AAS 6BDFVB>E9F<AG F4 CDBF<EG8B@A<I 
CD9C4D4FV6 A4 6<D4:9AVEFP CB;AB-FBAVKABW CB698VA>< >VA8?VA7B6<I MGDV6. �B6989AB 
CBDGL9AAS CB;AB-FBAVKABW CB698VA>< G >VA8?VA7B6<I MGDV6. � EFDG>FGDV CB;AB-
FBAVKABW CB698VA>< 6 D4;V WW 8<EHGA>JVW G >VA8?VA7B6<I MGDV6 CD964?RRFP 
IB?VA9D7VKAV @9I4AV;@<. �AGFDVLAPBEFDV4DA4 8<EHGA>JVS F4>B: @4є 6<D4:9A<= 6C?<6 
A4 HBD@G64AAS CBDGL9AP CB;AB-FBAVKABW CB698VA><. "FD<@4AV 84AV 8B6B8SFP 9H9>F<6AG 
H4D@4>B>BD9>JVR CBDGL9AP CB;AB-FBAVKABW CB698VA>< CD< EG@VEAB@G ;4EFBEG64AAV 
64?PCDBє6BW ><E?BF< ; 6BDFVB>E9F<AB@. #D< JPB@G 9H9>F<6AVEFP ;4EFBEB64ABW EI9@< 
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A9=DBFD4AE@VEVW, MB 6 CV8EG@>G VAVJVRє A48@VDA9 
DB;CB6ER8:9AAS CDBJ9EV6 ;5G8:9AAS CB 6EV= A9D6B6V= E<EF9@V 
[1-3]. �B6989AB F4>B: A4S6AVEFP VAF9DV>F4?PA<I, C9D964:AB 
CB698VA>B6<I, CBDGL9AP 6 >?VAVKAV= >4DF<AV IDBAVKAB7B 
EG8B@AB7B E<A8DB@G [4-6]. �?VAVKA4 64:?<6VEFP BEF4AAVI C96A<= 
K4E A9 CD<=@4?4ES 8B G647< H4IV6JS@<, CB>< A9 5G?B 6EF4AB6?9AB 
C4FB79A9F<KAG DB?P VAF9DV>F4?PA<I CB698VA>B6<I CBDGL9AP ;4 
G@B6 IDBAVKAB7B EG8B@AB7B E<A8DB@G, WI VA>B?< E4@BEFV=AG 
>?VAVKAG 64:?<6VEFP CD< HBD@G64AAV >B@BD5V8ABW C4FB?B7VW ;4 
G@B6 9CV?9CEVW, A4 MB 6>D4= 64:?<6B ; HGA84@9AF4?PABW FBK>< 
;BDG ;69DAGF< G647G 6 8V47ABEF<KAB@G F4 CDB7ABEF<KAB@G 
4EC9>F4I F4 DB;DB5<F< B>D9@V EI9@< C4FB79A9F<KAB 
B5�DGAFB64ABW H4D@4>B?B7VKABW >BD9>JVW B;A4K9A<I CB698VA>B6<I 
8<EHGA>JV= [1, 7-10]. 

 < CDB69?< K4EF<AG 8BE?V8V6, CD<E6SK9A<I ;9SEG64AAR 
C4FB79A9F<KABW ;A4KGMBEFV CBDGL9AP CB698VA>< ;4 G@B6 
>VA8?VA7-VA8G>B64ABW HBD@< IDBAVKABW EG8B@ABW 4>F<6ABEFV [9, 
11. 12]. #B;AB-FBAVKA4 CB698VA>4 MGDV6 6<S6<?4ES B8AVєR V; 
DV;AB6<8V6 CB698VA><, CBDGL9AAS S>BW D9єEFDG64?< 6 8<A4@VJV 
>VA8?VA7B6BW @B89?V 9CV?9CFB79A9;G [13].  < F4>B: A4@474?<ES 
6<;A4K<F< 9H9>F<6AVEFP >B@C?9>EABW H4D@4>B>BD9>JVW CB;AB-
FBAVKABW CB698VA>< 6A4E?V8B> EG@VEAB7B ;4EFBEG64AAS 
CDBF<EG8B@A<I CD9C4D4FV6 ; @G?PF<@B84?PA<@ 4AF<89CD9E4AFB@ 
6BDFVB>E9F<AB@ (�&) [13-15]. 

 5B0 @>1>B8 3 8BE?V8:9AAS 6C?<6G EG@VEAB7B 66989AAS 
6BDFVB>E9F<AG F4 CDBF<EG8B@A<I CD9C4D4FV6 A4 6<D4:9AVEFP 
CB;AB-FBAVKABW CB698VA>< >VA8?VA7B6<I MGDV6. 

 0B5@V0; V <5B>48 4>A;V465==O. �BE?V8< 5G?< CDB6989AV ;4 
G@B6 IDBAVKAB7B 9>EC9D<@9AFG A4 MGD4I ?VAVW �VEF4D. 
'FD<@4AAS, B5DB5>4 F4 @4AVCG?SJVW ; F64D<A4@< CDB6B8<?<EP 
6V8CB6V8AB V; «�474?PA<@< 9F<KA<@< CD<AJ<C4@< 9>EC9D<@9AFV6 
A4 F64D<A4I», GI64?9A<@< #9SF<@ A4JVBA4?PA<@ >BA7D9EB@ ; 
5VB9F<>< (�<W6, 2013). �BE?V8< CDB6B8<?<EP ; GD4IG64AAS@ 
CD46<? 8B>?VAVKABW BJVA>< 59;C9>< H4D@4>B?B7VKA<I ;4EB5V6 
(GLP), ;4>BAG '>D4WA< № 3447 - IV #DB ;4I<EF F64D<A 6V8 
:BDEFB>B7B CB6B8:9AAS 6V8 21.02.2006 D. 

�?S 6V8F6BD9AAS IDBAVKAB7B EG8B@AB7B E<A8DB@G 
6<>BD<EFB6G64?< @B89?P IV@VKAB7B >VA8?VA7G, S><= 6V8F6BDR64?< 
L?SIB@ 24-8B5B6B7B 6/BK9D 66989AAS CV>DBFB>E<AG (#�&) 
CV8CBDB7B6BR 8B;BR 6 8V4C4;BAV 6V8 0.9 8B 1.1 @7/>7 [5]. 

�<8V?S?< 12 7DGC MGDV6 ;4?9:AB 6V8 DB;8V?PAB7B F4 
EG@VEAB7B 66989AAS �&, 64?PCDBє6BW ><E?BF< (�#�), 
8<H9AV?7V84AFBWAG (�(�), H9AB54D5VF4?G ((�), A4?o>coAG (!��), 
>9F4@VAG (��&) F4 4FDoCVAG (�&$) [11]. �<D4:9AVEFP CB;AB-
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FBAVKABW CB698VA>< [13] BJVAR64?< CVE?S ;469DL9AAS >VA8?VA7G. 
"FD<@4AV D9;G?PF4F< B5K<E?R64?< EF4F<EF<KAB V; 

;4EFBEG64AAS@ >D<F9DVW6 �!"�� F4 !PR@4A-�G??;.  
"B@8<0=V @57C;LB0B8 B0 WE >13>2>@5==O.  
' MGDV6 V; ;469DL9A<@ >VA8?VA7B@ CB;AB-FBAVKA4 CB698VA>4 

MGDV6 I4D4>F9D<;G64?4ES 9>EF9A;BDA<@ CB?B:9AAS@ C9D98AVI F4 
;48AVI >VAJV6B> F64D<A CD< WI DB;@VM9AAV 6 J9AFDV 
7BD<;BAF4?PABW C?BM48>< (F45?. 1). 

$9H?9>E C9D969DF4AAS F4 DB7V6>B6<= D9H?9>E 5G?< 
ABD@4?PA<@<. #V86<M9A<= FBAGE BKA<I @9S;V6 >VA8?VA7B6<I 
F64D<A CD<K<A<6 9>;BHF4?P@ G 5 MGDV6 V; 9, MB 5G?B ;A4KAB 
5V?PL9, AV: 6 >BAFDB?PAV= 7DGCV MGDV6 (p<0,05). ' 7 MGDV6 V; 
9 D9єEFDG64?< ;A<:9A<= FBAGE I6BEF4, MB 6V8DV;AS?BEP 6V8 
F4>B7B CB>4;A<>4 6 >BAFDB?PAV= 7DGCV MGDV6 (p<0,05). 
�BD<;BAF4?PAG CB;G («@VEFB>») CD< DB;F4LG64AAV C9D98AVI F4 
;48AVI >VAJV6B> A4 86BI 7BD<;BAF4?PA<I C4?<K>4I 5G?< ;84FAV 
GFD<@4F< 2 MGD4 V; 9, 4 A4 69DIV6JV 69DF<>4?PAB7B EFD<:AS 
5G?< ;84FAV GFD<@4F<ES 4 MGD4 V; 9 3 6 B5BI F9EF4I 5G?< 
BFD<@4AV EF4F<EF<KAV DB;5V:ABEFV ; 4A4?B7VKA<@< CB>4;A<>4@< 
G VAF4>FA<I MGDV6 (p<0,05, F45?. 2). %9D98AS 6<D4:9AVEFP 
5B?PB6B7B E<A8DB@G CD< ;4F<E>4AAV I6BEF4 5G?4 A4 48,9 % 

5V?PL9, AV: 6 >BAFDB?V (p<0,05). 4 MGD4 89@BAEFDG64?< 9?9@9AF< 
9>EC?B;<6ABW CB698VA><, MB EGFFє6B 6V8DV;AS?BES 6V8 F4>B7B 
CB>4;A<>4 6 >BAFDB?V (p<0,05).  

#D< 8BE?V8:9AAV I4D4>F9DG CB;AB-FBAVKA<I D94>JV= G 
>VA8?VA7B6<I MGDV6 ; DB;8V?PA<@ F4 EG@VEA<@ 66989AAS@ �& F4 
CDBF<EG8B@A<I CD9C4D4FV6 5G?< ;4D9єEFDB64AV F4>V : E4@V 
CB698VA>B6V D94>JVW, S>V 6<S6<?<ES FBFB:A<@< ; F<@<, MB 5G?< 
6V8;A4K9AV G >VA8?VA7B6<I MGDV6, 6 D4;V DB;8V?PAB7B 66989AAS 
�#�, �(� V (� (7DGC< MGDV6 № 3-6), EG@VEAB7B 66989AAS �(� V 
�&, (� V �& (7DGC< MGDV6 № 8 V № 9), 4 F4>B: ;4EFBEG64AAS ��& 
F4 !�� (7DGC< MGDV6 № 10 V № 12). 

#B;AB-FBAVKA4 CB698VA>4 >VA8?VA7B6<I MGDV6, S><@ EG@VEAB 
669?< �#� F4 �&, I4D4>F9D<;G64?4ES C9D964:A<@ 9>EF9A;BDA<@ 
CB?B:9AAS@ C9D98AVI F4 ;48AVI >VAJV6B> F64D<A CD< WI 
DB;@VM9AAV 6 J9AFDV 7BD<;BAF4?PABW C?BM48>< C9D98AV >VAJV6>< 
5G?< DB;EF46?9AV (F45?. 1).  

' C9D964:ABW >V?P>BEFV >VA8?VA7B6<I F64D<A CVE?S 66989AAS 
�#� V �& D9H?9>E C9D969DF4AAS F4 DB7V6>B6<= D9H?9>E 5G?< 
ABD@4?PA<@<. �>;BHF4?P@ D9єEFDG64?< ?<L9 6 1 MGD4, MB @4?B 
EF4F<EF<KAV DB;5V:ABEFV ; F4><@ CB>4;A<>B@ G >VA8?VA7B6<I 
MGDV6 59; 66989AAS H4D@4>B?B7VKA<I ECB?G> (p<0,05). ' 5 V; 6 
MGDV6 JVєW 7DGC< D9єEFDG64?< ABD@4?PA<= FBAGE I6BEF4, MB 5G?B 
;A4KAB 5V?PL9, AV: G >VA8?VA7B6<I MGDV6 (p<0,05). 
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�BD<;BAF4?PAG CB;G («@VEFB>») CD< DB;F4LG64AAV C9D98AVI F4 
;48AVI >VAJV6B> A4 86BI 7BD<;BAF4?PA<I C4?<K>4I 5G?< ;84FAV 
GFD<@4F<ES 4 MGD4 V; 6, 4 A4 69DIV6JV 69DF<>4?PAB7B EFD<:AS 
:B8A4 ; F64D<A A9 6<S6<?4 ;84FABEFV GFD<@4F<ES 3 6 B5BI F9EF4I 
5G?< BFD<@4AV EF4F<EF<KAV DB;5V:ABEFV ; 4A4?B7VKA<@< 
CB>4;A<>4@< G >VA8?VA7B6<I MGDV6 (p<0,05, F45?. 2). %9D98AS 
6<D4:9AVEFP 5B?PB6B7B E<A8DB@G CD< ;4F<E>4AAV I6BEF4 5G?4 A4 
30,5 % @9AL9 CBDV6ASAB ; 4A4?B7VKA<@ CB>4;A<>B@ G >VA8?VA7B6<I 
MGDV6 (p<0,05). 
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;<6AVEFP 

1. �BAFDB?P, n=11 n=7 n=7 n=0 2,580,12 n=0 

2. �VA8?VA7, n=9 n=7 n=2# n=4# 3,840,21* n=4# 

3. �VA8?VA7 + �#�, 
n=6 

n=4 n=3 n=3# 3,210,26 n=2 

4. �VA8?VA7 + �(�, 
n=6 

n=5 n=2# n=3# 3,760,22* n=3# 

5. �VA8?VA7 + (�, 
n=6 

n=5 n=3 n=3# 3,520,23* n=4# 

6. �VA8?VA7 + �&, 
n=6 

n=4 n=3 n=2 3,160,23 n=3 

7. �VA8?VA7 + �#�+ 
�&, n=6 n=2 n=4@ n=0@ 2,670,17@@ n=1 

8. �VA8?VA7 + �(�+ 
�&, n=6 n=6 n=3 n=4# 3,660,23* n=4# 

9. �VA8?VA7 + (�+ 
�&, n=6 n=5 n=3 n=3# 3,630,21* n=5# 

10. �VA8?VA7 + ��&, 
n=8 

n=7 n=3 n=4# 3,570,24* n=4# 

11. �VA8?VA7 + �&$, 
n=8 

n=2 n=5@ n=0@ 2,510,22@@ n=0@ 

12. �VA8?VA7 + !��, 
n=8 

n=6 n=3# n=3# 3,490,23* n=5# 

�@8<VB:8: * - p<0,05 3 2V@>3V4=V @>71V6=>ABV 4>A;V46C20=8E ?>:07=8:V2 
?>@V2=S=> 7 B0:8<8 40=8<8 2 :>=B@>;P=V9 3@C?V B20@8= (����� + �PR<0=-
КC;;7 :@8B5@V9);  
# - p<0,05 3 2V@>3V4=V @>71V6=>ABV 4>A;V46C20=8E ?>:07=8:V2 ?>@V2=S=> 7 
B0:8<8 40=8<8 2 :>=B@>;P=V9 3@C?V B20@8= (К@CH:0;-�0;;VA :@8B5@V9);  
@ - p<0,05 3 2V@>3V4=V @>71V6=>ABV 4>A;V46C20=8E ?>:07=8:V2 ?>@V2=S=> 7 
B0:8<8 40=8<8 C :V=4;V=3>28E IC@V2 (К@CH:0;-�0;;VA :@8B5@V9); 
@@ - p<0,05 3 2V@>3V4=V @>71V6=>ABV 4>A;V46C20=8E ?>:07=8:V2 ?>@V2=S=> 7 
B0:8<8 40=8<8 C :V=4;V=3>28E IC@V2 (����� + �PR<0=-КC;;7 :@8B5@V9). 

 

#VE?S 66989AAS >VA8?VA7B6<@ MGD4@ �&$ (7DGC4 № 11) G 2 
MGDV6 V; 8 C9D98AV >VAJV6>< 5G?< DB;EF46?9AV, 4 G 6 MGDV6 V; 
8 ;48AV >VAJV6>< 5G?< 6V86989AV CVE?S FB7B, S> MGDV6 5G?B 
DB;@VM9AB 6 J9AFDV 7BD<;BAF4?PABW C?BM48><. 6 MGDV6 V; 8 
CB6V?PAB CD<=@4?< ABD@4?PA9 CB?B:9AAS FV?4 CD< WI 
C9D969DF4AAV A4 5V>.  

$B7V6>B6<= D9H?9>E 5G6 ABD@4?PA<@ G 5 MGDV6 V; 8. 
�>;BHF4?P@ D9єEFDG64?< ?<L9 6 1 MGD4, MB @4?B EF4F<EF<KAV 
DB;5V:ABEFV ; F4><@ CB>4;A<>B@ G >VA8?VA7B6<I MGDV6 59; 
66989AAS H4D@4>B?B7VKA<I ECB?G> (p<0,05). ' 6 V; 8 MGDV6 JVєW 
7DGC< D9єEFDG64?< ABD@4?PA<= FBAGE I6BEF4, MB 5G?B ;A4KAB 
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5V?PL9, AV: G >VA8?VA7B6<I MGDV6 (p<0,05). �BD<;BAF4?PAG CB;G 
(«@VEFB>») CD< DB;F4LG64AAV C9D98AVI F4 ;48AVI >VAJV6B> A4 
86BI 7BD<;BAF4?PA<I C4?<K>4I 5G?< ;84FAV GFD<@4F<ES 5 MGDV6 
V; 8, 4 A4 69DIV6JV 69DF<>4?PAB7B EFD<:AS :B8A4 ; F64D<A A9 
6<S6<?4 ;84FABEFV GFD<@4F<ES 3 6 B5BI F9EF4I 5G?< BFD<@4AV 
EF4F<EF<KAV DB;5V:ABEFV ; 4A4?B7VKA<@< CB>4;A<>4@< G 
>VA8?VA7B6<I MGDV6 (p<0,05).  

%9D98AS 6<D4:9AVEFP 5B?PB6B7B E<A8DB@G CD< ;4F<E>4AAV 
I6BEF4 5G?4 A4 34,6 % @9AL9 CBDV6ASAB ; F4><@ CB>4;A<>B@ G 
>VA8?VA7B6<I MGDV6 (p<0,05). �B89A ; MGDV6 A9 89@BAEFDG646 
9>EC?B;<6AG CB698VA>G, MB F4>B: ;A4KAB 6V8DV;AS?BES 6V8 
F4>B7B CB>4;A<>4 G >VA8?VA7B6<I MGDV6 (p<0,05). 

&4><@ K<AB@, BFD<@4AV 84AV E6V8K4FP CDB F9, MB G 
>VA8?VA7B6<I MGDV6 D9єEFDGRFPES CBDGL9AAS CB;AB-FBAVKABW 
CB698VA><. !47484є@B, MB B5D4A<= 8?S 8BE?V8:9AAS DV;AB6<8 
A9EG8B@ABW CB698VA>< F4 =B7B DB;?48< CD<F4@4AAV 8?S >VA8?VA7-
VA8G>B64ABW HBD@< IDBAVKAB7B EG8B@AB7B E<A8DB@G V, S> 
6<S6<?BES, D9єEFDGRFPES A9 ?<L9 A4 EF48VW DB;6<A9AB7B 
>VA8?VA74, 4?9 = A4 EF48VW EHBD@B64AB7B >VA8?VA7-E<A8DB@G.  

!4LV 84AV E6V8K4FP A4 >BD<EFP CD964?R64AAS IB?VA9D7VKA<I 
@9I4AV;@V6 6 EFDG>FGDV CB;AB-FBAVKABW CB698VA>< 6 D4;V WW 
8<EHGA>JVW G >VA8?VA7B6<I MGDV6, MB 6V8DV;ASєFPES 6V8 
@9I4AV;@G CB698VA>B6BW 8<EHGA>JVW 6 EF48VW DB;6<A9AB7B 
>VA8?VA7G, >B?< 8B@VAG64?< BCVBW8AV @9I4AV;@<. "FD<@4AV 84AV 
G;7B8:GRFPES ; 4A4?B7VKA<@< CBDGL9AAS@< CB698VA>< ;4 G@B6 
VAL<I 6<8V6 IDBAVKAB7B 9CV?9CFB79A9;G [2, 4, 5, 13], 4 F4>B: 
8BCB6ARRFPES 6<S6?9A<@< A4@< ;4 4A4?B7VKA<I G@B6 @A9EF<KA<I 
8<EHGA>JV= [11, 14]. 

"FD<@4AV 84AV 89@BAEFDGRFP 6V8AB6?9AAS CBDGL9AP 
A9EG8B@ABW CB698VA>< G >VA8?VA7B6<I MGDV6 6 D4;V 66989AAS 
MGD4@ 4FDBCVAG, MB 8B6B8<FP IB?VA9D7VKA<= A9=DB@98V4FBDA<= 
@9I4AV;@ HBD@G64AAS CBDGL9AP A9EG8B@ABW CB698VA>< ;4 6>4;4A<I 
G@B6 8BE?V8G [13].  

!4LV 84AV 6<E6VF?RRFP F4>B: 6AGFDVLAPBEFDV4DAG 8<EHGA>JVR 
6 8<A4@VJV >VA8?VA7G, BE>V?P>< @B8G?SJVW 4>F<6ABEFV C96A<I 
A9=DBFD4AE@VF9DA<I E<EF9@ EFDV4FG@G 6<S6<?4ES 9H9>F<6ABR 6 
ABD@4?V;4JVW CBDGL9ABW CB;AB-FBAVKABW CB698VA><. "F:9, G 
>VA8?VA7B6<I MGDV6 D9єEFDGєFPES HGA>JVBA4?PA9 CV8E<?9AAS 
IB?VA9D7VKABW F4 8BH4@VA9D7VKABW A9=DB@98V4JVW EFDV4FG@G 
D4;B@ V; CD<7AVK9AAS@ =B7B �� �-9D7VKA<I @9I4AV;@V6, MB є 
F4>B: CD<>?48B@ HGA>JVBA4?PABW 6;4є@B8VW 9CV?9CF<KABW F4 
4AF<9CV?9CF<KABW E<EF9@ [1, 5, 6]. 

"FD<@4AV 84AV E6V8K4FP CDB 9H9>F<6AG H4D@4>B>BD9>JVR 
CBDGL9AP CB;AB-FBAVKABW CB698VA>< CD< EG@VEAB@G ;4EFBEG64AAV 
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�#� ; �&. #D< JPB@G 9H9>F<6AVEFP ;4EFBEB64ABW EI9@< 
H4D@4>B>BD9>JVW ;@9ALG64?4ES CD< B>D9@B@G 66989AAV �&, 4 
F4>B: 6A4E?V8B> 66989AAS �#�. *V 84AV G;7B8:GRFPES ; 
CB;<F<6A<@< D9;G?PF4F4@< EG@VEAB7B ;4EFBEG64AAS �#� ; �& CD< 
6V8AB6?9AAV @A9EF<KA<I 8<EHGA>JV= G >VA8?VA7B6<I MGDV6  
[9, 14].  

�64:4RK< A4 6<D4:9AG >B@BD5V8AVEFP 9CV?9CEVW ; 
89CD9E<6A<@< CDBS64@<, 64:?<6<@ є C<F4AAS, MB CBFDV5AB 
?V>G64F< 6 C9DLG K9D7G 3 K< EG8B@AV D94>JVW, K< FV >B@BD5V8AV 
CBDGL9AAS, S>V EGFFє6B CB7VDLGRFP >?VAVKAG @4AVH9EF4JVR 
BEAB6AB7B ;4I6BDR64AAS. �64:4є@B ;4 CBFDV5A9 CB7B8<F<ES ; 
VEAGRKBR FBK>BR ;BDG EFBEB6AB A9B5IV8ABEFV F4 8BJV?PABEFV 
>B@C?9>EABW H4D@4>B?B7VKABW >BD9>JVW [1, 5, 7]. &4><= 64DV4AF 
H4D@4>B?B7VKABW >BD9>JVW @4є 5GF< C4FB79A9F<KAB B5�DGAFB64A<@ 
[2, 5, 8, 11, 16]. #D< JPB@G 4>J9AF @4є 5GF< ;DB5?9A<= A4 
EG@VEAB@G 66989AAV CDBF<EG8B@A<I F4 4AF<89CD9E<6A<I 
H4D@4>B?B7VKA<I CD9C4D4FV6. &4>9 CD<CGM9AAS CV8F69D8:Gє A4LV 
84AV, 6 S><I KVF>B CDBEF9:GєFPES F9A89AJVS 6V8AB6?9AAS 
CBDGL9A<I HBD@ A9EG8B@ABW CB698VA>< CDBFS7B@ VAF9DV>F4?PA<= 
C9DVB8V6 IDBAVKAB7B EG8B@AB7B E<A8DB@G CV8 6C?<6B@ �#� (6 
5V?PLB@G EFGC9AV) F4 (� (6 @9ALB@G EFGC9AV) [11]. 

�64:4є@B BFD<@4AV D9;G?PF4F< 9>EC9D<@9AF4?PA<@ 
B5�DGAFG64AAS@ 8BJV?PABEFV >?VAVKAB7B F9EFG64AAS 9H9>FV6 
EG@VEAB7B 66989AAS �& ; �#� CD< A4S6ABEFV CBDGL9AP CB698VA>< 
G I6BD<I A4 9CV?9CEVR. 

�8A=>2:8.  
' >VA8?VA7B6<I MGDV6 D9єEFDGRFPES CBDGL9AAS CB;AB-

FBAVKABW CB698VA><.  
� EFDG>FGDV CB;AB-FBAVKABW CB698VA>< 6 D4;V WW 8<EHGA>JVW 

G >VA8?VA7B6<I MGDV6 CD964?RRFP IB?VA9D7VKAV @9I4AV;@<. 
�AGFDVLAPBEFDV4DA4 8<EHGA>JVS F4>B: @4є 6<D4:9A<= 6C?<6 A4 
HBD@G64AAS CBDGL9AP CB;AB-FBAVKABW CB698VA><.  

"FD<@4AV 84AV 8B6B8SFP 9H9>F<6AG H4D@4>B>BD9>JVR CBDGL9AP 
CB;AB-FBAVKABW CB698VA>< CD< EG@VEAB@G ;4EFBEG64AAV �#� ; �&. 
#D< JPB@G 9H9>F<6AVEFP ;4EFBEB64ABW EI9@< H4D@4>B>BD9>JVW 
;@9ALG64?4ES CD< B>D9@B@G 66989AAV �&, 4 F4>B: 6A4E?V8B> 
66989AAS �#�. 

�64:4є@B BFD<@4AV D9;G?PF4F< 9>EC9D<@9AF4?PA<@ 
B5�DGAFG64AAS@ 8BJV?PABEFV >?VAVKAB7B F9EFG64AAS 9H9>FV6 
EG@VEAB7B 66989AAS �& ; �#� CD< A4S6ABEFV CBDGL9AP CB698VA>< 
G I6BD<I A4 9CV?9CEVR. 
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