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18>E8<8O 8 D878>;>38O, Journal of apicultural science, Apidologie, 8 (8;8) 
70O2>: =0 ?0B5=BK =0 87>1@5B5=8O;  

?@><56CB>G=CN 0BB5AB0F8N ?> MB0?0< 2K?>;=5=8O =0CG=>3> 
8AA;54>20=8O, >@85=B8@>20==CN =0 ?;0=8@C5<K5 @57C;LB0BK =0CG=>-
8AA;54>20B5;LA:>9 45OB5;L=>AB8 A>3;0A=> ?;0=C =0CG=>9 45OB5;L=>AB8.  

 

#?4A A4GKAB= 89SF9?PABEF<  

1F4CO 
6OCB?A9A<S 
A4GKAB7B 

<EE?98B64A<S 

$9L49@O9 ;484K< 
#?4A<DG9@O9 D9;G?PF4FO, I4D4>F9D<;GRM<9 

QF4CO A4GKAB7B <EE?98B64A<S 

1 E9@9EFD 

$07@01>B:0 <5B>48:8 
8AA;54>20=89.  
"A2>5=85 18>E8<8G5A:8E 8 
<>;5:C;O@=>-18>;>38G5A:8E 
<5B>4>2 8AA;54>20=8O 
(2K45;5=8O �!� 87 B:0=59 ?G5; 
8 #*$-4803=>AB8:0 284>2>9 
?@8=04;56=>AB8, M;5:B@>D>@57 
15;:>2 8 =C:;58=>2KE :8A;>B, 
E@><0B>3@0D88, #*$ 2 @568<5 
@50;L=>3> 2@5<5=8). 
%1>@ B5>@5B8G5A:>3> <0B5@80;0 
4;O 0=0;8B8G5A:>3> >17>@0 
;8B5@0BC@K ?> B5<5 
8AA;54>20=8O.  
'G0AB85 2 @>AA89A:8E 
:>=D5@5=F8OE, ?C1;8:0F8O 
B578A>2. 
#>43>B>2:0 >BG5B0 70 1 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 

'@9FP 0=0;878@>20BL 0;LB5@=0B82=K5 20@80=BK 
@5H5=8O 8AA;54>20B5;LA:8E 8 ?@0:B8G5A:8E 7040G 8 
>F5=820BL ?>B5=F80;L=K5 2>7<>6=>AB8 8E 
@50;870F88; ?5@52>48BL =0CG=K5 B5:ABK A 
8=>AB@0==>3> O7K:0; 0=0;878@>20BL, >F5=820BL 8 
@5D5@8@>20BL =0CG=K5 B5:ABK =0 3>AC40@AB25==>< 8  
8=>AB@0==>< O7K:5; A>74020BL =0CG=K5 B5:ABK A 
CG5B>< B@51>20=89 =0CG=>3> 8 =0CG=>-
?C1;8F8AB8G5A:>3> AB8;O; A>AB02;OBL 8 >D>@<;OBL 
=0CG=K9 >BG5B 
�?489FP =02K:0<8 0=0;870 <5B>4>;>38G5A:8E 
?@>1;5<, 2>7=8:0NI8E ?@8 @5H5=88 
8AA;54>20B5;LA:8E 8 ?@0:B8G5A:8E 7040G, 2 B>< G8A;5 
2 <5648AF8?;8=0@=KE >1;0ABOE; ?;0=8@>20=8O 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8 2 AD5@5 =0CG=KE 
8AA;54>20=89; @01>BK A >A=>2=K<8 1070<8 40==KE, 
M;5:B@>==K<8 181;8>B5:0<8 8 4@. M;5:B@>==K<8 
@5AC@A0<8 4;O ?@>2545=8O =0CG=>-

8AA;54>20B5;LA:>9 45OB5;L=>AB8 

2 E9@9EFD 

�5=5B8G5A:0O 48DD5@5=F80F8O 
284>2>9 ?@8=04;56=>AB8 A5<59 
<54>=>A=KE ?Gё;. 
!0?8A0=85 0=0;8B8G5A:>3> 
>17>@0 ;8B5@0BC@K ?> B5<5 

'@9FP >1AC640BL ?>;CG5==K5 A>1AB25==K5 
@57C;LB0BK 2 ?@>D5AA8>=0;L=>9 8 
<5648AF8?;8=0@=>9 0C48B>@88; ?@54AB02;OBL 
@57C;LB0BK A>1AB25==>9 =0CG=>9 45OB5;L=>AB8 =0 
:>=D5@5=F8OE 8 2 4@C38E D>@<0E >1<5=0 



 

 8 

1F4CO 
6OCB?A9A<S 
A4GKAB7B 

<EE?98B64A<S 

$9L49@O9 ;484K< 
#?4A<DG9@O9 D9;G?PF4FO, I4D4>F9D<;GRM<9 

QF4CO A4GKAB7B <EE?98B64A<S 

8AA;54>20=8O.  
"G=>5 8 70>G=>5 CG0AB85 2 
@>AA89A:8E 8 <564C=0@>4=KE 
:>=D5@5=F8OE, ?C1;8:0F8O 
B578A>2 8 <0B5@80;>2 4>:;04>2. 
#>43>B>2:0 >BG5B0 70 2 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 

?@>D5AA8>=0;L=> 7=0G8<>9 8=D>@<0F859 (AB0BL8 2 
6C@=0;0E, =0CG=K5 A1>@=8:8, :>=D5@5=F88, 
A5<8=0@K 8 ?@.); ?@8<5=OBL 7=0=85 
<5B>4>;>38G5A:8E ?@8=F8?>2, :0B53>@89 8 B5@<8=>2  
A>2@5<5==>9 18>E8<88 : 0=0;87C @07=>>1@07=KE 
=0CG=KE D0:B>2. 
�?489FP =02K:0<8 =0CG=>-8AA;54>20B5;LA:>9 
45OB5;L=>AB8 2 @0<:0E A>1AB25==KE =0CG=KE 7040G; 
MDD5:B82=>3> 2708<>459AB28O A :>;;530<8 8 
@C:>2>4AB2><; 2KO2;5=8O 8 >F5=:8 A2>8E 
8=48284C0;L=>-;8G=>AB=KE, ?@>D5AA8>=0;L=>-
7=0G8<KE :0G5AB2, ?;0=8@>20=8O  ?CB59 4>AB865=8O 
1>;55 2KA>:>3> C@>2=O 8E @0728B8O; >A=>2=K<8 
<5B>4>;>38G5A:8<8 ?@8=F8?0<8 A>2@5<5==>9 
18>E8<88 

3 E9@9EFD 

%1>@ <0B>G=>3> <>;>G:0 C 
8AA;54C5<KE A5<59 <54>=>A=>9 
?G5;K.  

#>43>B>2:0 : ?C1;8:0F88 
@57C;LB0B>2 >@838=0;L=>3> 
8AA;54>20=8O 2 6C@=0;5 8E 
?5@5G=O ���. 
'G0AB85 2 3@0=B0E 8 :>=:C@A0E 
<>;>4KE CG5=KE, AB068@>2:0E 
8 4@. 
#>43>B>2:0 >BG5B0 70 3 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 

'@9FP 0=0;878@>20BL 20@80=BK @5H5=8O 
8AA;54>20B5;LA:8E 7040G A B>G:8 7@5=8O A8AB5<=>3> 
8 <5648AF8?;8=0@=>3> ?>4E>4>2; ?;0=8@>20BL F5;L 
8 7040G8 AB0BL8, 4>:;040, 2K?>;=OBL 2A5AB>@>==89 
0=0;87 <0B5@80;>2 8AA;54>20=8O, >D>@<;OBL 
@C:>?8AL AB0BL8, B5:AB 4>:;040, ?@575=B0F8N 
4>:;040; ?@8<5=OBL =0 ?@0:B8:5 4>AB865=8O 
>B5G5AB25==KE 8 70@C156=KE 18>E8<8:>2. 
�?489FP =02K:0<8 C?@02;5=8O A>1AB25==>9 
45OB5;L=>ABLN 8 @0728B85<; 0=0;870 >A=>2=KE 
?@>1;5< A>2@5<5==>9 18>E8<88, 5ё =0?@02;5=89 8 
<5B>4>2; ?@>3@0<<=>-<5B>48G5A:>3> >15A?5G5=8O 
?@>F5AA0 ?>43>B>2:8 8 @540:B8@>20=8O @C:>?8A59 
AB0B59 8 4>:;04>2. 

4 E9@9EFD 

�=0;87 M:A?@5AA88 35=>2, 
0AA>F88@>20==KE A 2K@01>B:>9 
<0B>G=>3> <>;>G:0, C 
8AA;54C5<KE ?>4284>2 
<54>=>A=>9 ?G5;K.  

!0?8A0=85 70O2>: =0 ?>;CG5=85 
3@0=B>2. 
#>43>B>2:0 : ?C1;8:0F88 
@57C;LB0B>2 >@838=0;L=>3> 
8AA;54>20=8O 2 6C@=0;0E, 
8=45:A8@C5<KE 2 
181;8>3@0D8G5A:8E 
70@C156=KE 1070E 40==KE 
?C1;8:0F89 8/8;8 Russian 

Science Index (RSCI). 

#>43>B>2:0 >BG5B0 70 4 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 

'@9FP >ACI5AB2;OBL ;8G=>AB=K9 2K1>@ 2 ?@>F5AA5 
@01>BK 2 @>AA89A:8E 8 <564C=0@>4=KE 
8AA;54>20B5;LA:8E :>;;5:B820E, >F5=820BL 
?>A;54AB28O ?@8=OB>3> @5H5=8O 8 =5AB8 70 =53> 
>B25BAB25==>ABL ?5@54 A>1>9, :>;;530<8 8 
>1I5AB2><;  25AB8 48A:CAA8N ?> @57C;LB0B0< 
8AA;54>20=89  2 ?@>D5AA8>=0;L=>9 8 
<5648AF8?;8=0@=>9 0C48B>@88; 0=0;878@>20BL 
0;LB5@=0B82=K5 20@80=BK @5H5=8O B5>@5B8G5A:8E 8 
?@8:;04=KE ?@>1;5< 18>E8<88 8 >F5=820BL 
2>7<>6=>AB8 @50;870F88 MB8E 20@80=B>2. 
�?489FP =02K:0<8 >1AC645=8O A?5F80;L=KE 8 
<5648AF8?;8=0@=KE ?@>1;5< 2 H8@>:>9, 2 B>< 
G8A;5 <564C=0@>4=>9, 0C48B>@88, 0 B0:65 
?@54AB02;5=8O 8E 2 D>@<5 =0CG=KE ?C1;8:0F89; 
:@8B8G5A:>3> 0=0;870 8 >1>1I5=8O 
?@54H5AB2CNI53> =0CG=>3> >?KB0; ?@>2545=8O 
=0CG=>3> 8AA;54>20=8O A 8A?>;L7>20=85< 
A>2@5<5==>3> >1>@C4>20=8O 8 2KG8A;8B5;L=KE 
:><?;5:A>2 

5 E9@9EFD 

�7CG5=85 A>AB020 <0B>G=>3> 
<>;>G:0 <54>=>A=>9 ?G5;K 
@07=KE ?>4284>2 <5B>4>< 
15;:>2>3> M;5:B@>D>@570. 
#C1;8:0F8O AB0BL8 ?> B5<5 
8AA;54>20=8O 2 6C@=0;5 87 
?5@5G=O ���. 
#>43>B>2:0 >BG5B0 70 5 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 

'@9FP ?@54AB02;OBL =0CG=K5 @57C;LB0BK ?> B5<5 
48AA5@B0F8>==>9 @01>BK 2 2845 ?C1;8:0F89 2 
@5F5=78@C5<KE =0CG=KE 8740=8OE; 3>B>28BL 70O2:8 
=0 ?>;CG5=85 =0CG=KE 3@0=B>2 8 70:;NG5=8O 
:>=B@0:B>2 ?> !�$ 2 >1;0AB8 18>E8<88; 
?@54AB02;OBL @57C;LB0BK !�$ (2 B.G., 
48AA5@B0F8>==>9 @01>BK) 0:045<8G5A:><C 8 187=5A – 
A>>1I5AB2C. 
�?489FP =02K:0<8 ?@>D5AA8>=0;L=>9 



 

 9 

1F4CO 
6OCB?A9A<S 
A4GKAB7B 

<EE?98B64A<S 

$9L49@O9 ;484K< 
#?4A<DG9@O9 D9;G?PF4FO, I4D4>F9D<;GRM<9 

QF4CO A4GKAB7B <EE?98B64A<S 

:><<C=8:0F88 A =0CG=K< A>>1I5AB2>< 2 @0<:0E 
@01>BK ?> =0CG=K< ?@>5:B0<; <5B>40<8 
:@8B8G5A:>3> 0=0;870 8 >F5=:8 A>2@5<5==KE 
=0CG=KE 4>AB865=89 2 >1;0AB8 18>E8<88 8 
<5B>4>;>3859 =0CG=>-8AA;54>20B5;LA:>9 
45OB5;L=>AB8. 

6 E9@9EFD 

�7CG5=85 A>AB020 <0B>G=>3> 
<>;>G:0 <54>=>A=>9 ?G5;K 
@07=KE ?>4284>2 <5B>4>< 

E@><0B>3@0D88. 

#C1;8:0F8O AB0BL8 ?> B5<5 
8AA;54>20=8O 2 6C@=0;5, 
8=45:A8@C5<>< 2 Russian 

Science Index (RSCI). 

#>43>B>2:0 >BG5B0 70 6 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 
 

'@9FP D>@<C;8@>20BL F5;8 ;8G=>AB=>3> 8 
?@>D5AA8>=0;L=>3> @0728B8O 8 CA;>28O 8E 
4>AB865=8O, 8AE>4O 87 B5=45=F89 @0728B8O >1;0AB8 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8, MB0?>2 
?@>D5AA8>=0;L=>3> @>AB0, 8=48284C0;L=>-
;8G=>AB=KE >A>15==>AB59; 8A?>;L7>20BL >?KB 8 
@57C;LB0BK A>1AB25==KE =0CG=KE 8AA;54>20=89 2 
?@>F5AA5 :>;;5:B82=>9 =0CG=>-8AA;54>20B5;LA:>9 
@01>BK. 
�?489FP =02K:0<8 ?;0=8@>20=8O, >@30=870F88 8 
:>=B@>;O 45OB5;L=>AB8 2 ?>4@0745;5=88 =0CG=>9 
>@30=870F88; >1AC645=8O A?5F80;L=KE 8 
<5648AF8?;8=0@=KE ?@>1;5< 2 H8@>:>9, 2 B>< 
G8A;5 <564C=0@>4=>9, 0C48B>@88, 0 B0:65 
?@54AB02;5=8O 8E 2 D>@<5 =0CG=KE ?C1;8:0F89; 
:>;;5:B82=>9 45OB5;L=>AB8 ?> @5H5=8N =0CG=KE 8 
=0CG=>->1@07>20B5;L=KE 7040G, 2 B>< G8A;5 =0 
8=>AB@0==>< O7K:5. 

7 E9@9EFD 

�7CG5=85 >A>15==>AB59 
18>;>38G5A:>3> 459AB28O 
<0B>G=>3> <>;>G:0, 
?@>4CF8@C5<>3> ?G5;0<8 
@07=KE ?>4284>2. 
#C1;8:0F8O AB0BL8 ?> B5<5 
8AA;54>20=8O 2 6C@=0;5, 
8=45:A8@C5<>< 2 
181;8>3@0D8G5A:8E 
70@C156=KE 1070E 40==KE 
?C1;8:0F89. 
#>43>B>2:0 >BG5B0 70 7 A5<5AB@ 
: ?@><56CB>G=>9 0BB5AB0F88. 

'@9FP CA?5H=> 8 A8AB5<0B8G5A:8 ?@8<5=OBL 7=0=8O 
<5B>4>;>38G5A:8E ?@8=F8?>2, :0B53>@89 8 B5@<8=>2  
A>2@5<5==>9 18>E8<88 : 0=0;87C @57C;LB0B>2 
A>1AB25==KE 8AA;54>20=89. 

�?489FP =02K:0<8 ?@>2545=8O =0CG=>-
8AA;54>20B5;LA:8E  @01>B ?> B5<0B8:5 >@30=870F88; 
MDD5:B82=>3> 8A?>;L7>20=8O <0B5@80;L=KE, 
=5<0B5@80;L=KE 8 D8=0=A>2KE @5AC@A>2; 
:20;8D8F8@>20==>3>, A8AB5<=>3> 0=0;870 :>=F5?F89 
A>2@5<5==>9 18>E8<88; @01>BK 2 @>AA89A:8E 8 
<564C=0@>4=KE :>;;5:B820E ?> @5H5=8N =0CG=KE 8 
=0CG=>->1@07>20B5;L=KE  7040G 

8 E9@9EFD 

"1>1I5=85 ?>;CG5==KE 
40==KE 8 ?>43>B>2:0 
48AA5@B0F8>==>9 @01>BK. 

#>43>B>2:0 48AA5@B0F88 : 
70I8B5. 
!0?8A0=85 02B>@5D5@0B0. 
#@54AB02;5=85 
48AA5@B0F8>==>9 @01>BK =0 
48AA5@B0F8>==>< A>25B5. 

'@9FP :@8B8G5A:8 0=0;878@>20BL 8 >F5=820BL 
>A=>2=K5 :>=F5?F88 8 A8=B578@>20BL =>2K5 8458 2 
871@0==>9 ?@>D5AA8>=0;L=>9 >1;0AB8 8 
<5648AF8?;8=0@=KE =0?@02;5=8OE; >ACI5AB2;OBL 
;8G=>AB=K9 2K1>@ 2 @07;8G=KE ?@>D5AA8>=0;L=KE 8 
<>@0;L=>-F5==>AB=KE A8BC0F8OE, >F5=820BL 
?>A;54AB28O ?@8=OB>3> @5H5=8O 8 =5AB8 70 =53> 
>B25BAB25==>ABL ?5@54 A>1>9 8 >1I5AB2><. 

�?489FP =02K:0<8 A>AB02;5=8O 8 ?>40G8 
:>=:C@A=KE 70O2>: =0 2K?>;=5=85 =0CG=>-
8AA;54>20B5;LA:8E 8 ?@>5:B=KE @01>B ?> 
A?5F80;L=>AB8 18>E8<8O; ?@>D5AA8>=0;L=>9 
:><<C=8:0F88 A =0CG=K< A>>1I5AB2>< 2 @0<:0E 
@01>BK ?> =0CG=K< ?@>5:B0<;  
<5B>40<8 ?;0=8@>20=8O, ?>43>B>2:8, ?@>2545=8O 
!�$, 0=0;870 ?>;CG5==KE 40==KE, D>@<C;8@>2:8 
2K2>4>2 8 @5:><5=40F89 ?> =0CG=>9 A?5F80;L=>AB8 
18>E8<8O; B5E=>;>38O<8 ?;0=8@>20=8O 8 
>ACI5AB2;5=8O 45OB5;L=>AB8 =0CG=KE :>;;5:B82>2, 
?@>2>4OI8E 8AA;54>20=8O ?> H8@>:>9 
18>E8<8G5A:>9 ?@>1;5<0B8:5 



 

 10 

!4CD46?9A<S A4GKAOI <EE?98B64A<=: 
 

1. �=0;87 8 A8=B57 18>;>38G5A:8 0:B82=KE 25I5AB2, 2KOA=5=85 8E 
D878>;>38G5A:>3> 459AB28O 8 2>7<>6=>AB59 ?@8<5=5=8O ?>;CG5==KE 
25I5AB2 2 <548F8=5 8 4@C38E >B@0A;OE =0@>4=>3> E>7O9AB20.  

2. &5>@5B8G5A:85 8 ?@8:;04=K5 ?@>1;5<K ?@8@>4K 8 
70:>=><5@=>AB59 E8<8G5A:8E ?@52@0I5=89 2 682KE >@30=87<0E, 
<>;5:C;O@=KE <5E0=87<>2 8=B53@0F88 :;5B>G=>3> <5B01>;87<0, A2O759 
18>E8<8G5A:8E ?@>F5AA>2 A 45OB5;L=>ABLN >@30=>2 8 B:0=59, A 
687=545OB5;L=>ABLN >@30=87<0 4;O @5H5=8O 7040G A>E@0=5=8O 74>@>2LO 
G5;>25:0, 682>B=KE 8 @0AB5=89, 2KOA=5=8O ?@8G8= @07;8G=KE 1>;57=59 8 
87KA:0=8O ?CB59 8E MDD5:B82=>3> ;5G5=8O. $0728B85 <5B>4>2 
35=>4803=>AB8:8, M=78<>4803=>AB8:8 8 =0CG=KE ?@8=F8?>2 35=>B5@0?88 8 
M=78<>B5@0?88.  

3.  5E0=87<K 8 70:>=><5@=>AB8 >1<5=0 25I5AB2 2 >@30=87<5 
G5;>25:0, 682>B=KE, @0AB5=89 8 <8:@>>@30=87<>2. �;8=8G5A:0O 18>E8<8O 
G5;>25:0 8 682>B=KE. �8>E8<8O ?8B0=8O G5;>25:0, 682>B=KE, @0AB5=89 8 
<8:@>>@30=87<>2. �7CG5=85 E8<8G5A:>9 8 <8:@>18>;>38G5A:>9 
157>?0A=>AB8 ?@>4C:B>2 18>;>38G5A:>3> ?@>8AE>645=8O.  

4. �AA;54>20=8O <>;5:C;O@=KE <5E0=87<>2 @5038@>20=8O 
:;5B>G=KE :><?>=5=B>2 8 682KE >@30=87<>2 =0 ?@>=8:0NICN @0480F8N, 
C;LB@0D8>;5B>2>5 8 8>=878@CNI55 87;CG5=85, M;5:B@><03=8B=K5 ?>;O, 
<5E0=8G5A:85, E>;>4>2K5, B5?;>2K5, E8<8G5A:85, B>:A8G5A:85 8 4@C385 
M:AB@5<0;L=K5 2>7459AB28O. �8>E8<8G5A:85 8AA;54>20=8O ?> A>740=8N 
?@>B5:B82=KE A@54AB2 =0 MB8 2>7459AB28O. �7CG5=85 @>;8 0:B82=KE D>@< 
:8A;>@>40, ?@>4C:B>2 ?5@5:8A=>3> >:8A;5=8O 8 A2>1>4=>@048:0;L=KE 
?@>4C:B>2 2 =0@CH5=8OE 8 @53C;8@>20=88 <5B01>;8G5A:8E ?@>F5AA>2 2 
18>A8AB5<0E.  

5. !0CG=>-<5B>48G5A:85 8 ?@8:;04=K5 ?@>1;5<K 87CG5=8O 
<>;5:C;O@=KE >A=>2 687=545OB5;L=>AB8 4;O @5H5=8O 7040G 040?B0F88, 
87<5=5=8O ?@>4C:B82=>AB8 8 A5;5:F88 682KE >@30=87<>2, ?>;CG5=8O 
682>B=>3>, @0AB8B5;L=>3> 8 <8:@>18>;>38G5A:>3> AK@LO, C;CGH5==>3> ?> 
A>45@60=8N >?@545;5==KE :><?>=5=B>2.  

 
3.2 "5D4;B64F9?PAO= >B@CBA9AF 

 

"1@07>20B5;L=K9 :><?>=5=B ?@>3@0<<K 0A?8@0=BC@K 2:;NG05B 
48AF8?;8=K 8 ?@0:B8:C, 0 B0:65 ?@><56CB>G=CN 0BB5AB0F8N ?> C:070==K< 
48AF8?;8=0< 8 ?@0:B8:5. 

%>45@60=85 8 >@30=870F8O >1@07>20B5;L=>3> ?@>F5AA0 ?@8 @50;870F88 
40==>9 ?@>3@0<<K 0A?8@0=BC@K @53;0<5=B8@C5BAO CG51=K< ?;0=>< 
?> =0CG=>9 A?5F80;L=>AB8; @01>G8<8 ?@>3@0<<0<8 48AF8?;8=; <0B5@80;0<8, 
>15A?5G820NI8<8 :0G5AB2> ?@>25@:8 7=0=89; ?@>3@0<<0<8 ?@0:B8:; 
3>4>2K< :0;5=40@=K< CG51=K< 3@0D8:><, 0 B0:65 <5B>48G5A:8<8 



 

 11 

<0B5@80;0<8, >15A?5G820NI8<8 @50;870F8N A>>B25BAB2CNI8E 
>1@07>20B5;L=KE B5E=>;>389.  

�0;5=40@=K9 CG51=K9 3@0D8: (?@8;>65=85 1) CAB0=02;8205B 
?>A;54>20B5;L=>ABL 8 ?@>4>;68B5;L=>ABL B5>@5B8G5A:>3> >1CG5=8O, 
M:70<5=0F8>==KE A5AA89, ?@0:B8:, =0CG=>-8AA;54>20B5;LA:>9 @01>BK, 
8B>3>2>9 0BB5AB0F88, :0=8:C;. �@0D8: O2;O5BAO =5>BJ5<;5<>9 G0ABLN 
?@>3@0<<K ?>43>B>2:8, O2;O5BAO ?@8;>65=85< : CG51=><C ?;0=C. 

3.2.1 �<EJ<C?<AO 

� CG51=>< ?;0=5 >B>1@0605BAO ;>38G5A:0O ?>A;54>20B5;L=>ABL 
>A2>5=8O ?@>3@0<<K 0A?8@0=BC@K.  

� CG51=K9 ?;0= (?@8;>65=85 2) ?@>3@0<<K ?>43>B>2:8 =0CG=KE 
:04@>2 2 0A?8@0=BC@5 ?> =0CG=>9 A?5F80;L=>AB8 – 1.5.4. �8>E8<8O 2:;NG5=K 
A;54CNI85 48AF8?;8=K: 

"�.�.01 �AB>@8O 8 D8;>A>D8O =0C:8 
"�.�.02 �=>AB@0==K9 O7K: 
"�.�.03 �8>E8<8O  
"�.�.04 �8>E8<8O =0A5:><KE   
"�.�.05 �=D>@<0F8>==0O ?>445@6:0 =0CG=KE 8AA;54>20=89 

"�.�.06 �8>E8<8G5A:85 <5B>4K 8AA;54>20=8O   
"�.�.06 #@>B5><8:0     
#.�.01 #@>872>4AB25==0O ?@0:B8:0 
 

&@C4>5<:>ABL 48AF8?;8= >?@545;O5BAO F5;K< G8A;>< 70G5B=KE 
548=8F. �A5 48AF8?;8=K CG51=>3> ?;0=0 >15A?5G5=K ?>;=K< CG51=>-

<5B>48G5A:8< :><?;5:B>< 4>:C<5=B>2. 
#;0=8@C5<K5 @57C;LB0BK >A2>5=8O 48AF8?;8=: 

�<EJ<C?<AO 
GK95AB7B C?4A4 #?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<A 

�EFBD<S < 
H<?BEBH<S A4G>< 

�A4FP >A=>2=K5 :>=F5?F88 A>2@5<5==>9 D8;>A>D88 =0C:8 8 D8;>A>DA:85 
?@>1;5<K A>>B25BAB2CNI59 >B@0A;8 =0CG=>3> 7=0=8O; >A=>2=K5 AB0488 
M2>;NF88 =0C:8,  DC=:F88 8 >A=>20=8O =0CG=>9 :0@B8=K <8@0; >A=>2=K5 MB0?K 
8AB>@88 8 <5B>4>;>388 18>;>38G5A:>9 =0C:8 ?> =0?@02;5=8N ?>43>B>2:8 

18>E8<8O; >A=>2=K5 MB0?K 87CG5=8O =0CG=>9 ?@>1;5<K ?> 2K1@0==>9 B5<5 
8AA;54>20=8O; <5B>4K 8=B53@0F88 =0CG=KE 7=0=89 =0 <5648AF8?;8=0@=>9 
>A=>25. 
'@9FP 8A?>;L7>20BL ?>;>65=8O 8 :0B53>@88 D8;>A>D88 =0C:8 4;O 0=0;870 8 
>F5=820=8O @07;8G=KE D0:B>2 8 O2;5=89 87 >1;0AB8 ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8; 0=0;878@>20BL 20@80=BK @5H5=8O 8AA;54>20B5;LA:8E 7040G A B>G:8 
7@5=8O A8AB5<=>3> 8 <5648AF8?;8=0@=>3> ?>4E>4>2 

�ABEFD4AAO= S;O> 

�A4FP >A>15==>AB8 DC=:F8>=0;L=>3> =0CG=>3> AB8;O 87CG05<>3> 8=>AB@0==>3> 
O7K:0, =5>1E>48<K5 4;O 2>A?@8OB8O 8 3@0<>B=>9 8=B5@?@5B0F88 =0CG=KE 
8=>O7KG=KE B5:AB>2 8 >D>@<;5=8O A>1AB25==>3> 48A:C@A0; ?@028;0 
:><<C=8:0F8>==>3> ?>2545=8O 2 A8BC0F8OE <56:C;LBC@=>3> =0CG=>3> 8 
?@>D5AA8>=0;L=>3> >1I5=8O 2 CAB=>9 8 ?8AL<5==>9 D>@<0E; B@51>20=8O A 
A>45@60=8N 8 >D>@<;5=8N =0CG=KE B@C4>2 =0 87CG05<>< O7K:5, ?@8=OBK5 2 
<564C=0@>4=>9 ?@0:B8:5 A F5;LN ?C1;8:0F88 A>1AB25==KE @01>B 2 70@C156=KE 
=0CG=KE 8740=8OE 
'@9FP >ACI5AB2;OBL CAB=CN :><<C=8:0F8N 2 <>=>;>38G5A:>9 8 480;>38G5A:>9 
D>@<0E 2 A8BC0F8OE =0CG=>3> 8 ?@>D5AA8>=0;L=>3> >1<5=0 (45;0BL ?@575=B0F88, 
4>:;04K, A;CH0BL =0CG=K5 A>>1I5=8O, ;5:F88, CG0AB2>20BL 2 >1AC645=8OE); 
?8A0BL =0CG=K5 AB0BL8, MAA5, B578AK =0 8=>AB@0==>< O7K:5; G8B0BL =0CG=CN 
;8B5@0BC@C =0 8=>AB@0==>< O7K:5 8 >D>@<;OBL 872;5G5==CN 8=D>@<0F8N 2 2845 



 

 12 

�<EJ<C?<AO 
GK95AB7B C?4A4 #?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<A 

0==>B0F88, ?5@52>40, @5D5@0B0; 8A?>;L7>20BL MB8:5B=K5 D>@<K =0CG=>-

?@>D5AA8>=0;L=>3> >1I5=8O; @01>B0BL A >1H8@=K<8 1070<8 =0CG=>9 
8=D>@<0F88 A ?@8<5=5=85< 87CG05<>3> 8=>AB@0==>3> O7K:0 

�<BI<@<S 

�A4FP :@0B:CN 8AB>@8N 18>E8<88; AB@C:BC@C, A2>9AB20 8 DC=:F88 206=59H8E 
:;0AA>2 18>;>38G5A:8E <>;5:C;; >1I85 70:>=><5@=>AB8 >1<5=0 25I5AB2 2 
>@30=87<5, >A=>2=K5 <5B01>;8G5A:85 ?CB8 8 F8:;K; <>;5:C;O@=K5 >A=>2K 
18>:0B0;870, =0A;54AB25==>AB8, 8<<C=8B5B0, >A=>2=K5 ?@8=F8?K @53C;OF88 
>1<5=0 25I5AB2 2 >@30=87<5; 18>E8<8G5A:85 >A=>2K 206=59H8E 18>;>38G5A:8E 
O2;5=89; @>;L 8 <5AB> 18>E8<88 2 A8AB5<5 5AB5AB25==KE =0C:; 7=0G5=85 
18>E8<88 4;O ?@><KH;5==>AB8, A5;LA:>3> E>7O9AB20 8 <548F8=K; >A=>2=K5 
?>4E>4K 8 <5B>4K (:0G5AB25==K5 8 :>;8G5AB25==K5) 18>E8<8G5A:>3> 0=0;870 
'@9FP >?5@8@>20BL ?>=OB8O<8 8 B5@<8=0<8 18>E8<88; 8A?>;L7>20BL 
?>;CG5==K5 7=0=8O 8 ?@>2>48BL B5>@5B8G5A:89 0=0;87 8 8AA;54>20=8O A2>9AB2 
>A=>2=KE 3@C?? 18>;>38G5A:8-206=KE A>548=5=89 (0<8=>:8A;>B, 15;:>2, 
=C:;58=>2KE :8A;>B, C3;52>4>2, ;8?84>2, 28B0<8=>2 8 4@.); @01>B0BL A 
;8B5@0BC@>9 8 M;5:B@>==K<8 A@54AB20<8 8=D>@<0F88 2 >1;0AB8 18>E8<88; 
@01>B0BL =0 A>2@5<5==>< >1>@C4>20=88; ?@>2>48BL M:A?5@8<5=B0;L=CN @01>BC A 
18>;>38G5A:8< <0B5@80;>< 

�<BI<@<S 
A4E9>B@OI   

�A4FP >A>15==>AB8 0=0B><88, D878>;>38N 8 <5B01>;87<0 =0A5:><KE, :0: 
>1J5:B0 8AA;54>20=89; 8AB>@8N 18>E8<88 =0A5:><KE; 284K 18>E8<8G5A:8E 
@50:F89, ?@>B5:0NI8E 2 >@30=87<5 =0A5:><KE, 8 8E 7=0G5=85; <5E0=87<K 
87<5=5=8O 0:B82=>AB8 D5@<5=B0B82=KE 8 =5D5@<5=B0B82=KE @50:F89 2 
>@30=87<5 =0A5:><KE; ?@8=F8?K @53C;OF88 0:B82=>AB8 18>E8<8G5A:8E @50:F89 
C =0A5:><KE; >A=>2=K5 ?CB8 8 F8:;K <5B01>;87<0 25I5AB2 C =0A5:><KE; 
18>E8<8G5A:85 ?@>F5AAK, ?@>B5:0NI85 2 >@30=87<5 =0A5:><>3>, :0: >A=>20 
DC=:F8>=8@>20=8O :;5B>G=KE >@30=5;; 8 :;5B:8 2 F5;><; B5E=8:C 157>?0A=>AB8 
?@8 @01>B5 A =0A5:><K<8 

'@9FP >?5@8@>20BL ?>=OB8O<8 8 B5@<8=0<8 18>E8<88 8 M=B><>;>388; 
?@8<5=OBL 7=0=8O > ?@8G8=0E 8 <5E0=87<0E 18>E8<8G5A:8E ?@>F5AA>2 2 
>@30=87<5 =0A5:><KE 2 ?@>D5AA8>=0;L=>9 ?@0:B8:5 8 2 687=8; >@30=87>2K20BL 
8AA;54>20B5;LA:CN @01>BC ?> B5<0B8:5 48AF8?;8=K; >@30=87>2K20BL =0CG=K9 
?>8A: ?> ?@>1;5<0< 18>E8<8G5A:>9 M=B><>;>388  8 ?>;L7>20BLAO A>2@5<5==K<8 
?>8A:>2K<8 <5B>40<8 8 @5AC@A0<8; >ACI5AB2;OBL A1>@ =0A5:><KE, 0 B0:65 
A>45@60BL ;01>@0B>@=K5 :C;LBC@K =0A5:><KE, :0: >1J5:BK 8AA;54>20=8O; 
?;0=8@>20BL 8 ?@>2>48BL M:A?5@8<5=B0;L=CN @01>BC A =0A5:><K<8; 
?>;L7>20BLAO A>2@5<5==K<8 M;5:B@>==K<8 1070<8 40==KE 8 ?>8A:>2K<8 
@5AC@A0<8, ?@>3@0<<0<8 AB0B8AB8G5A:>9 >1@01>B:8 <0B5@80;>2 8AA;54>20=89 2 
>1;0AB8 18>E8<88 =0A5:><KE 

�AHBD@4J<BAA4S 
CB889D:>4 A4GKAOI 
<EE?98B64A<= 

�A4FP >A=>2=K5 A@54AB20 ��&, 8A?>;L7C5<K5 2 =0CG=>9 45OB5;L=>AB8; 
8=D>@<0F8>==K5 @5AC@AK A5B8 �=B5@=5B, 2 B>< G8A;5 <564C=0@>4=K5, 4;O 
?>8A:0 =0CG=>9 8=D>@<0F88; >A=>2=K5 ?@028;0 ?>43>B>2:8 =0CG=>3> B5:AB0; 
B@51>20=8O : A>740=8N M;5:B@>==KE ?@575=B0F89; >A=>2=K5 A@54AB20 8 <5B>4K 
<0B5<0B8G5A:>9 >1@01>B:8 @57C;LB0B>2 8AA;54>20=89 

'@9FP ?@8<5=OBL A@54AB20 ��& 2 =0CG=>9 45OB5;L=>AB8; 2K18@0BL 
A>>B25BA2CNI85 8=D>@<0F8>==K5 @5AC@AK A5B8 �=B5@=5B, 2 B>< G8A;5 
<564C=0@>4=K5, 4;O ?>8A:0 =0CG=>9 8=D>@<0F88 2 @0<:0E 8AA;54>20=8O; 
3>B>28BL =0CG=K5 B5:ABK 4;O ?C1;8:0F88 2 6C@=0;0E; A>74020BL M;5:B@>==K5 
?@575=B80F88; 2K18@0BL A@54AB20 ��& 4;O >1@01>B:8 @57C;LB0B>2 8AA;54>20=8O; 
@01>B0BL 2 ?>8A:>2KE A8AB5<0E A5B8 �=B5@=5B, 2 B>< G8A;5 <564C=0@>4=KE, 4;O 
?>8A:0 =0CG=>9 8=D>@<0F88 (web of science, scopus 8 4@.); ?@>2>48BL 
<0B5<0B8G5A:CN >1@01>B:C @57C;LB0B>2 =0CG=KE 8AA;54>20=89;  
>D>@<;OBL ?C1;8:0F88 8 48AA5@B0F8>==CN @01>BC 2 A>>B25BAB288 A 
B@51>20=8O<8 �"%& 

�<BI<@<K9E><9 
@9FB8O 
<EE?98B64A<S   

�A4FP B5>@5B8G5A:85 >A=>2K A>2@5<5==KE <5B>4>2 8 <5B>48G5A:85 ?@85<K, 
8A?>;L7CNI85AO 2 A>2@5<5==KE 8AA;54>20=8OE 2 >1;0AB8 18>E8<88; 

CAB@>9AB2>< 8 ?@8=F8?0<8 @01>BK A>2@5<5==>3> 18>E8<8G5A:>3> >1>@C4>20=8O 
'@9FP 3@0<>B=> D>@<C;8@>20BL 8 ?;0=8@>20BL 7040G8 8AA;54>20=89; ?@8<5=OBL 
@07=>>1@07=K5 <5B>4K 18>E8<8G5A:>3> 0=0;870 2 ?@>D5AA8>=0;L=>9 ?@0:B8:5;  
>@30=87>2K20BL 8AA;54>20B5;LA:CN @01>BC ?> B5<0B8:5 48AF8?;8=K; @01>B0BL =0 
A>2@5<5==>< 18>E8<8G5A:>< >1>@C4>20=88; ?>;L7>20BLAO <5B>40<8 >1@01>B:8 



 

 13 

�<EJ<C?<AO 
GK95AB7B C?4A4 #?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<A 

?5@28G=KE 40==KE 

#DBF9B@<>4 

�A4FP >A=>2=K5 ?>=OB8O ?@>B5><8:8, F5;8 8 7040G8 AB@C:BC@=>9, 
DC=:F8>=0;L=>9 8 ?@8:;04=>9 ?@>B5><8:8, B5>@5B8G5A:85 >A=>2K <5B>4>2 
?@>B5><=>3> 0=0;870, @>;L ?@>B5><8:8 2 @5H5=88 DC=40<5=B0;L=KE 8 

?@8:;04=KE 7040G 18>E8<88, 18>B5E=>;>388, <548F8=K 8 D0@<0:>;>388 
'@9FP >?5@8@>20BL ?>=OB8O<8 8 B5@<8=0<8 ?@>B5><8:8; 8A?>;L7>20BL 
?>;CG5==K5 7=0=8O 2 ?@>2545=88 B5>@5B8G5A:>3> 0=0;870 8 M:A?5@8<5=B0;L=KE 
8AA;54>20=8OE; @01>B0BL =0 A>2@5<5==>< >1>@C4>20=88; ?@>2>48BL 
M:A?5@8<5=B0;L=K5 @01>BK A 18>;>38G5A:8< <0B5@80;><; ?>;L7>20BLAO 
A>2@5<5==K<8 M;5:B@>==K<8 1070<8 40==KE 8 ?>8A:>2K<8 @5AC@A0<8, 
?@>3@0<<0<8 AB0B8B8G5A:>9 >1@01>B:8 <0B5@80;>2 8AA;54>20=8O 2 >1;0AB8 
?@>B5><8:8 

 

3.2.2 #D4>F<><  
� A>>B25BAB288 A (�& #@0:B8:8 2 ?>43>B>2:5 0A?8@0=B>2 O2;ONBAO 

>1O70B5;L=K<8 8 ?@54AB02;ONB A>1>9 284 CG51=KE 70=OB89, =5?>A@54AB25==> 
>@85=B8@>20==KE =0 ?@>D5AA8>=0;L=>-?@0:B8G5A:CN ?>43>B>2:C 
>1CG0NI8EAO.  

� @0<:0E @50;870F88 ?@>3@0<<K 0A?8@0=BC@K ?@54CA<>B@5= >48= 284 
?@0:B8:8:  

?@>872>4AB25==0O ?@0:B8:0, =0?@02;5==0O =0 >@30=870F8>==CN 
8 =0CG=>-8AA;54>20B5;LA:CN 45OB5;L=>ABL 2 >1;0AB8 18>E8<88. 

#;0=8@C5<K5 @57C;LB0BK >A2>5=8O ?@0:B8:. #> 8B>30< ?@0:B8:8 
0A?8@0=B 4>;65=: 

;A4FP: 
- B5>@5B8G5A:85 ?@8=F8?K >@30=870F88 =0CG=>3> 8AA;54>20=8O 2 

>1;0AB8 18>E8<88; 
- <5B>48G5A:85 ?>B@51=>AB8 8AA;54>20B5;59 4;O ?;0=8@>20=8O 8 

>@30=870F88 =0CG=>3> 8AA;54>20=8O 2 >1;0AB8 18>E8<88; 
- A>2@5<5==K5 B@51>20=8O : 8AA;54>20B5;N, @01>B0NI5<C 2 >1;0AB8 

18>E8<88; 
G@9FP: 

- ?;0=8@>20BL =0CG=>5 8AA;54>20=85 2 >1;0AB8 1>E8<88 2 
A>>B25BAB288 A A>2@5<5==K<8 B@51>20=8O<8; 

- <>45;8@>20BL, >ACI5AB2;OBL 8 >F5=820BL =0CG=>5 8AA;54>20=85; 
- A>18@0BL 8 0=0;878@>20BL =0CG=CN 8=D>@<0F8N, 045:20B=CN 

7040G0< A>>B25BAB2CNI53> =0?@02;5=8O 2 >1;0AB8 18>E8<88, 
=5>1E>48<CN 4;O ?@>2545=8O A0<>AB>OB5;L=>3> =0CG=>3> 8AA;54>20=8O;  

- ?@8<5=OBL 045:20B=K5 =0CG=>-8AA;54>20B5;LA:85 <5B>4K ?@8 
@5H5=88 M:A?5@8<5=B0;L=KE 7040G; 

- A>>B=>A8BL B@51>20=8O : ?@>F5AAC 8 @57C;LB0B0< ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 A ?>;CG5==K<8 @57C;LB0B0<8; 
6?489FP:  

- =02K:0<8 ?;0=8@>20=8O 8 @5H5=8O 7040G A>1AB25==>3> 
?@>D5AA8>=0;L=>3> 8 ;8G=>AB=>3> @0728B8O; 

- =02K:0<8 ?@8<5=5=8O :><?;5:A0 8AA;54>20B5;LA:8E <5B>4>2 ?@8 
@5H5=88 :>=:@5B=KE =0CG=>-8AA;54>20B5;LA:8E 7040G; 



 

 14 

- =02K:0<8 ?@>2545=8O 8 0=0;870 @57C;LB0B>2 =0CG=>3> 8AA;54>20=8O 
2 :>=B5:AB5 2KAH53> >1@07>20=8O 8 =0CG=>-8AA;54>20B5;LA:>9 
45OB5;L=>AB8. 

 

3.2.3 #DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A4@ (@B8G?S@) 
< CD4>F<>9 

#@><56CB>G=0O 0BB5AB0F8O 0A?8@0=B>2 ?@54AB02;O5B A>1>9 >F5=820=85 
?@><56CB>G=KE @57C;LB0B>2 >1CG5=8O ?> 48AF8?;8=0< (<>4C;O<), 
?@>E>645=8O ?@0:B8:, 2K?>;=5=8O =0CG=>-8AA;54>20B5;LA:>9 @01>BK. 

#>@O4>: ?@>E>645=8O 8 CA;>28O 0BB5AB0F88 CAB0=>2;5=K 
«#>;>65=85< > ?@><56CB>G=>9 0BB5AB0F88 0A?8@0=B>2 2 '(�* $�!». 

&5:CI89 :>=B@>;L CA?5205<>AB8 >ACI5AB2;O5BAO 2 ?@>F5AA5 >A2>5=8O 
48AF8?;8=K, :C@A0, <>4C;O CG51=>3> ?;0=0 ?@5?>4020B5;5<. 

�;O 0BB5AB0F88 >1CG0NI8EAO =0 A>>B25BAB285 8E ?5@A>=0;L=KE 
4>AB865=89 ?>MB0?=K< B@51>20=8O< ?@>3@0<<K 0A?8@0=BC@K 8<5NBAO 
D>=4K >F5=>G=KE A@54AB2.  

#@><56CB>G=0O 0BB5AB0F8O ?@>2>48BAO 2 >1>A>1;5==>< AB@C:BC@=>< 

?>4@0745;5=88 420 @070 2 3>4 0BB5AB0F8>==>9 :><8AA859, CB25@645==>9 
?@8:07>< $C:>2>48B5;O '(�* $�!. 

#@><56CB>G=0O 0BB5AB0F8O ?@>E>48B =0 @0AH8@5==>< 70A540=88 
0BB5AB0F8>==>9 :><8AA88 A ?@83;0H5=85< 70254CNI53> 0A?8@0=BC@>9. 
!0 70A540=88 >1O70B5;L=> 4>;65= ?@8ACBAB2>20BL =0CG=K9 @C:>2>48B5;L 
0A?8@0=B0.  

� :0G5AB25 4>:C<5=B>2, ?>4B25@640NI8E ?@>45;0==CN @01>BC 
70 :064>5 ?>;C3>485, 0A?8@0=B ?@54>AB02;O5B: 

-  CB25@645==K9 8=48284C0;L=K9 ?;0= ?@>3@0<<K 0A?8@0=BC@K 
A @57C;LB0B0<8 ?@54K4CI8E ?@><56CB>G=KE 0BB5AB0F89; 

-  254><>ABL ?@><56CB>G=>9 0BB5AB0F88 70 ?>;C3>485, ?> :>B>@><C 
0A?8@0=B >BG8BK205BAO; 

-  ?8AL<5==K9 >BG5B, 2 :>B>@>< >B@065=K @57C;LB0BK @01>B ?> 
=0CG=K< 8AA;54>20=8O< 0A?8@0=B0.  
"B25BAB25==>ABL 70 >F5=:C 2K?>;=5=8O =0CG=KE 8AA;54>20=89 

0A?8@0=B0 =5A5B =0CG=K9 @C:>2>48B5;L. 
�><?;5:A=0O >F5=:0 AD>@<8@>20==>AB8 7=0=89, C<5=89 8 2;045=89 
"5B;A4K9A<S  (BD@G?<DB6>4 FD95B64A<=  

> EF9C9A< EHBD@<DB64AABEF< >B@C9F9AJ<< № "J9A>4 
1 !5C4>2;5B2>@8B5;L=> !5 8<55B =5>1E>48<KE ?@54AB02;5=89 > ?@>25@O5<>< <0B5@80;5 
2 '4>2;5B2>@8B5;L=> 

8;8 
!5C4>2;5B2>@8B5;L=> 
(CB GE@BFD5AиN 
CD5CB4аваF5?O) 

�=0BL =0 C@>2=5 BD<9AF<DB64A<S, ?@54AB02;5=89. %C1J5:B CG5=8O 7=05B 
>A=>2=K5 ?@87=0:8 8;8 B5@<8=K 87CG05<>3> M;5<5=B0 A>45@60=8O, 8E 
>B=5A5==>ABL : >?@545;5==>9 =0C:5, >B@0A;8 8;8 >1J5:B0<, C7=05B 8E 2 
B5:AB0E, 87>1@065=8OE 8;8 AE5<0E 8 7=05B, : :0:8< 8AB>G=8:0< =C6=> 
>1@0I0BLAO 4;O 1>;55 45B0;L=>3> 53> CA2>5=8O 

3 '4>2;5B2>@8B5;L=> �=0BL 8 C<5BL =0 D9CDB8G>F<6AB@ C@>2=5. %C1J5:B CG5=8O 7=05B 87CG5==K9 
M;5<5=B A>45@60=8O @5?@>4C:B82=>: ?@>872>;L=> 2>A?@>872>48B A2>8 
7=0=8O CAB=>, ?8AL<5==> 8;8 2 45<>=AB@8@C5<KE 459AB28OE 

4 )>@>H> �=0BL, C<5BL, 2;045BL =0 4A4?<F<K9E>B@ C@>2=5. �=0O =0 @5?@>4C:B82=>< 
C@>2=5, C:07K20BL =0 >A>15==>AB8 8 2708<>A2O78 87CG5==KE >1J5:B>2, =0 8E 
4>AB>8=AB20, >3@0=8G5=8O, 8AB>@8N 8 ?5@A?5:B82K @0728B8O 8 >A>15==>AB8 
4;O @07=KE >1J5:B>2 CA2>5=8O 



 

 15 

"5B;A4K9A<S  (BD@G?<DB6>4 FD95B64A<=  
> EF9C9A< EHBD@<DB64AABEF< >B@C9F9AJ<< № "J9A>4 

5 "B;8G=> �=0BL, C<5BL, 2;045BL =0 E<EF9@AB@ C@>2=5. %C1J5:B CG5=8O 7=05B 
87CG5==K9 M;5<5=B A>45@60=8O A8AB5<=>, ?@>872>;L=> 8 4>:070B5;L=> 
2>A?@>872>48B A2>8 7=0=8O CAB=>, ?8AL<5==> 8;8 2 45<>=AB@8@C5<KE 
459AB28OE, CG8BK20O 8 C:07K20O A2O78 8 7028A8<>AB8 <564C MB8< M;5<5=B>< 
8 4@C38<8 M;5<5=B0<8 A>45@60=8O CG51=>9 48AF8?;8=K, 53> 7=0G8<>ABL 2 
A>45@60=88 CG51=>9 48AF8?;8=K 

 

� A;CG05 =5C4>2;5B2>@8B5;L=KE @57C;LB0B>2 ?@><56CB>G=>9 
0BB5AB0F88 8;8 =5?@>E>645=8O ?@><56CB>G=>9 0BB5AB0F88 ?@8 >BACBAB288 
C2068B5;L=KE ?@8G8= >1@07C5BAO 0:045<8G5A:0O 704>;65==>ABL. 

�A?8@0=B >1O70= ;8:2848@>20BL 0:045<8G5A:CN 704>;65==>ABL 
2 CAB0=>2;5==K9 '(�* $�! A@>:, =5 ?@52KH0NI89 1 :0;5=40@=K9 3>4 
A <><5=B0 >1@07>20=8O 704>;65==>AB8. 

�;O ;8:2840F88 0:045<8G5A:>9 704>;65==>AB8 0A?8@0=BC 
?@54>AB02;O5BAO 2>7<>6=>ABL 42CE ?5@5A40G.  

�A?8@0=B, =5 ?@>H54H89 ?@><56CB>G=CN 0BB5AB0F8N 
?> C2068B5;L=K< ?@8G8=0< 8;8 8<5NI89 0:045<8G5A:CN 704>;65==>ABL, 
?5@52>48BAO =0 A;54CNI89 :C@A CA;>2=>. 

�>AC40@AB25==0O 0:045<8G5A:0O AB8?5=48O 0A?8@0=B0<, >1CG0NI8<AO 
70 AG5B 1N465B=KE 0AA83=>20=89 D545@0;L=>3> 1N465B0, =07=0G05BAO 
2 7028A8<>AB8 >B CA?5H=>AB8 >A2>5=8O ?@>3@0<< 0A?8@0=BC@K =0 >A=>20=88 
@57C;LB0B>2 ?@><56CB>G=>9 0BB5AB0F88 420 @070 2 3>4. 

�A?8@0=B, :>B>@><C =07=0G05BAO 3>AC40@AB25==0O 0:045<8G5A:0O 
AB8?5=48O, 4>;65= A>>B25BAB2>20BL A;54CNI8< B@51>20=8O<: 

- >BACBAB285 ?> 8B>30< ?@><56CB>G=>9 0BB5AB0F88 >F5=>: 
«C4>2;5B2>@8B5;L=>»; 

- >BACBAB285 0:045<8G5A:>9 704>;65==>AB8. 
 

3.3 �FB7B64S 4FF9EF4J<S 
 

�B>3>20O 0BB5AB0F8O ?> ?@>3@0<<0< 0A?8@0=BC@K ?@>2>48BAO 2 D>@<5 
>F5=:8 48AA5@B0F88 =0 ?@54<5B 55 A>>B25BAB28O :@8B5@8O<, CAB0=>2;5==K< 
2 A>>B25BAB288 A (545@0;L=K< 70:>=>< >B 23 023CAB0 1996 3. N 127-(� 
"" =0C:5 8 3>AC40@AB25==>9 =0CG=>-B5E=8G5A:>9 ?>;8B8:5". 

�8AA5@B0F8O =0 A>8A:0=85 CG5=>9 AB5?5=8 :0=4840B0 =0C: 4>;6=0 1KBL 
=0CG=>-:20;8D8:0F8>==>9 @01>B>9, 2 :>B>@>9 A>45@68BAO @5H5=85 =0CG=>9 
7040G8, 8<5NI59 7=0G5=85 4;O @0728B8O 5AB5AB25==KE =0C:, ;81> 87;>65=K 
=>2K5 =0CG=> >1>A=>20==K5 18>B5E=>;>38G5A:85 @5H5=8O 8 @07@01>B:8, 
8<5NI85 ACI5AB25==>5 7=0G5=85 4;O @0728B8O AB@0=K. 

�8AA5@B0F8O 4>;6=0 1KBL =0?8A0=0 02B>@>< A0<>AB>OB5;L=>, >1;040BL 
2=CB@5==8< 548=AB2><, A>45@60BL =>2K5 =0CG=K5 @57C;LB0BK 8 ?>;>65=8O, 
2K428305<K5 4;O ?C1;8G=>9 70I8BK, 8 A2845B5;LAB2>20BL > ;8G=>< 2:;045 
02B>@0 48AA5@B0F88 2 =0C:C. 

� 48AA5@B0F88, 8<5NI59 ?@8:;04=>9 E0@0:B5@, 4>;6=K ?@82>48BLAO 
A2545=8O > ?@0:B8G5A:>< 8A?>;L7>20=88 ?>;CG5==KE 02B>@>< 48AA5@B0F88 
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=0CG=KE @57C;LB0B>2, 0 2 48AA5@B0F88, 8<5NI59 B5>@5B8G5A:89 E0@0:B5@, -
@5:><5=40F88 ?> 8A?>;L7>20=8N =0CG=KE 2K2>4>2. 

#@54;>65==K5 02B>@>< 48AA5@B0F88 @5H5=8O 4>;6=K 1KBL 
0@3C<5=B8@>20=K 8 >F5=5=K ?> A@02=5=8N A 4@C38<8 8725AB=K<8 
@5H5=8O<8. 

"A=>2=K5 =0CG=K5 @57C;LB0BK 48AA5@B0F88 4>;6=K 1KBL 
>?C1;8:>20=K 2 @5F5=78@C5<KE =0CG=KE 8740=8OE. 

�>;8G5AB2> ?C1;8:0F89, 2 :>B>@KE 87;030NBAO >A=>2=K5 =0CG=K5 
@57C;LB0BK 48AA5@B0F88 =0 A>8A:0=85 CG5=>9 AB5?5=8 :0=4840B0 =0C:, 
2 @5F5=78@C5<KE 8740=8OE 4>;6=> 1KBL =5 <5=55 2. 

� 48AA5@B0F88 A>8A:0B5;L CG5=>9 AB5?5=8 >1O70= AAK;0BLAO =0 02B>@0 
8 (8;8) 8AB>G=8: 708<AB2>20=8O <0B5@80;>2 8;8 >B45;L=KE @57C;LB0B>2. 

#@8 8A?>;L7>20=88 2 48AA5@B0F88 @57C;LB0B>2 =0CG=KE @01>B, 
2K?>;=5==KE A>8A:0B5;5< CG5=>9 AB5?5=8 ;8G=> 8 (8;8) 2 A>02B>@AB25, 
A>8A:0B5;L CG5=>9 AB5?5=8 >1O70= >B<5B8BL 2 48AA5@B0F88 MB> 
>1AB>OB5;LAB2>. 

� 8B>3>2>9 0BB5AB0F88 4>?CA:05BAO 0A?8@0=B, ?>;=>ABLN 2K?>;=82H89 
8=48284C0;L=K9 ?;0= @01>BK, 2 B>< G8A;5 ?>43>B>282H89 48AA5@B0F8N 
: 70I8B5. 

'(�* $�! 405B 70:;NG5=85 > A>>B25BAB288 48AA5@B0F88 :@8B5@8O<, 
CAB0=>2;5==K< 2 A>>B25BAB288 A (545@0;L=K< 70:>=>< "" =0C:5 
8 3>AC40@AB25==>9 =0CG=>-B5E=8G5A:>9 ?>;8B8:5" (40;55 - 70:;NG5=85), 
:>B>@>5 ?>4?8AK205BAO @C:>2>48B5;5< 8;8 ?> 53> ?>@CG5=8N 70<5AB8B5;5< 
@C:>2>48B5;O >@30=870F88. 

'(�* $�! 4;O ?>43>B>2:8 70:;NG5=8O 2?@025 ?@82;5:0BL G;5=>2 
A>25B0 ?> 70I8B5 48AA5@B0F89 =0 A>8A:0=85 CG5=>9 AB5?5=8 :0=4840B0 =0C:, 
=0 A>8A:0=85 CG5=>9 AB5?5=8 4>:B>@0 =0C:, O2;ONI8EAO A?5F80;8AB0<8 
?> ?@>1;5<0< :064>9 =0CG=>9 A?5F80;L=>AB8 48AA5@B0F88. 

� 70:;NG5=88 >B@060NBAO ;8G=>5 CG0AB85 0A?8@0=B0 2 ?>;CG5=88 
@57C;LB0B>2, 87;>65==KE 2 48AA5@B0F88, AB5?5=L 4>AB>25@=>AB8 @57C;LB0B>2 
?@>2545==KE 0A?8@0=B>< 8AA;54>20=89, 8E =>287=0 8 ?@0:B8G5A:0O 
7=0G8<>ABL, F5==>ABL =0CG=KE @01>B 0A?8@0=B0 (04JN=:B0), A>>B25BAB285 
48AA5@B0F88 B@51>20=8O<, CAB0=>2;5==K< 2 A>>B25BAB288 A (545@0;L=K< 
70:>=>< "" =0C:5 8 3>AC40@AB25==>9 =0CG=>-B5E=8G5A:>9 ?>;8B8:5", =0CG=0O 
A?5F80;L=>ABL (=0CG=K5 A?5F80;L=>AB8) 8 >B@0A;L =0C:8, :>B>@K< 
A>>B25BAB2C5B 48AA5@B0F8O, ?>;=>B0 87;>65=8O <0B5@80;>2 48AA5@B0F88 
2 @01>B0E, ?@8=OBKE : ?C1;8:0F88 8 (8;8) >?C1;8:>20==KE 0A?8@0=B><. 

�A?8@0=BC, CA?5H=> ?@>H54H5<C 8B>3>2CN 0BB5AB0F8N ?> ?@>3@0<<5 
0A?8@0=BC@K, =5 ?>74=55 30 :0;5=40@=KE 4=59 A 40BK ?@>2545=8O 8B>3>2>9 
0BB5AB0F88 2K405BAO 70:;NG5=85 8 A2845B5;LAB2> >1 >:>=G0=88 0A?8@0=BC@K. 

 

3.4 �A8<6<8G4?PAO= C?4A 4EC<D4AF4 
 

�=48284C0;L=K9 ?;0= @01>BK 0A?8@0=B0 2:;NG05B 2 A51O =0CG=K9 
:><?>=5=B, >1@07>20B5;L=K9 :><?>=5=B, 2A5 284K B5>@5B8G5A:>3> 

https://internet.garant.ru/#/document/135919/entry/4021
https://internet.garant.ru/#/document/135919/entry/4021
https://internet.garant.ru/#/document/135919/entry/4021
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8 M:A?5@8<5=B0;L=>3> >1CG5=8O 2 @0<:0E ?@>3@0<<K 0A?8@0=BC@K, 
@07@010BK205BAO 0A?8@0=B>< A>2<5AB=> A =0CG=K< @C:>2>48B5;5<. 
"B25BAB25==>ABL 70 2K?>;=5=85 8=48284C0;L=>3> ?;0=0 =5ACB 0A?8@0=B 
8 =0CG=K9 @C:>2>48B5;L.  

�=48284C0;L=K5 ?;0=K 0A?8@0=B>2 8 B5<K =0CG=>-:20;8D8:0F8>==>9 
@01>BK CB25@640NBAO 2 A@>:8, >?@545;O5<K5 #>;>65=85< > ?>43>B>2:5 
=0CG=KE 8 =0CG=>-?5403>38G5A:8E :04@>2 2 0A?8@0=BC@5. 

 
3.5 �4A8<84FE><9 Q>;4@9AO 

 

%40G0 :0=4840BA:8E M:70<5=>2 >ACI5AB2;O5BAO ?> =0CG=K< 
A?5F80;L=>ABO<, ?@54CA<>B@5==K< =><5=:;0BC@>9 =0CG=KE A?5F80;L=>AB59, 
CB25@645==>9 ?@8:07><  8=>1@=0C:8 $>AA88 >B 24.02.2021 № 118 
«"1 CB25@645=88 =><5=:;0BC@K =0CG=KE A?5F80;L=>AB59, ?> :>B>@K< 
?@8AC640NBAO CG5=K5 AB5?5=8, 8 2=5A5=88 87<5=5=8O 2 #>;>65=85 > A>25B5 
?> 70I8B5 48AA5@B0F89 =0 A>8A:0=85 CG5=>9 AB5?5=8 :0=4840B0 =0C:, 
=0 A>8A:0=85 CG5=>9 AB5?5=8 4>:B>@0 =0C:, CB25@645==>5 ?@8:07>< 
 8=8AB5@AB20 >1@07>20=8O 8 =0C:8 $>AA89A:>9 (545@0F88 >B 10 =>O1@O 
2017 3. № 1093».  

� ?5@5G5=L :0=4840BA:8E M:70<5=>2 2E>4OB: 8AB>@8O 8 D8;>A>D8O 
=0C:8, 8=>AB@0==K9 O7K: 8 A?5F80;L=0O 48AF8?;8=0 ?> B5<0B8:5 
48AA5@B0F88. 

�;O ?@85<0 :0=4840BA:8E M:70<5=>2 A>740NBAO M:70<5=0F8>==K5 
:><8AA88, A>AB02 :>B>@KE CB25@6405BAO ?@8:07>< $C:>2>48B5;O '(�* $�!. 

� A>AB02 :><8AA88 2E>4OB: ?@54A540B5;L, 70<5AB8B5;O ?@54A540B5;O 8 G;5=K 
M:70<5=0F8>==>9 :><8AA88.  0:A8<0;L=>5 :>;8G5AB2> G;5=>2 :><8AA88 – 
5 G5;>25:. +;5=0<8 :><8AA88 <>3CB 1KBL =0CG=K5 @01>B=8:8 '(�* $�!, 

345 >ACI5AB2;O5BAO ?@85< :0=4840BA:8E M:70<5=>2, 8 ?@54AB028B5;8 4@C38E 
>@30=870F89.  

�;O ?@>2545=8O :0=4840BA:>3> M:70<5=0 ?> A?5F80;L=>9 48AF8?;8=5 
2 M:70<5=0F8>==CN :><8AA8N 2E>4OB M:70<5=0B>@K, >1;040NI85 CG5=>9 
AB5?5=8 :0=4840B0 8;8 4>:B>@0 =0C: ?> =0CG=>9 A?5F80;L=>AB8, 
A>>B25BAB2CNI59 A?5F80;L=>9 48AF8?;8=5, ?@8 MB>< >48= 87 G;5=>2 
:><8AA88 2 >1O70B5;L=>< ?>@O4:5 4>;65= 8<55B CG5=CN AB5?5=L 4>:B>@0 
=0C:. 

�;O ?@85<0 :0=4840BA:>3> M:70<5=0 ?> 8AB>@88 8 D8;>A>D88 =0C:8 
>15A?5G8205BAO CG0AB85 =5 <5=55 3 M:70<5=0B>@>2, 8<5NI8E CG5=CN AB5?5=L 
:0=4840B0 8;8 4>:B>@0 D8;>A>DA:8E =0C:, 2 B>< G8A;5 1 4>:B>@ 
D8;>A>DA:8E, 8AB>@8G5A:8E, ?>;8B8G5A:8E 8;8 A>F8>;>38G5A:8E =0C:. 

-:70<5=0F8>==0O :><8AA8O ?> ?@85<C :0=4840BA:>3> M:70<5=0 
?> 8=>AB@0==><C O7K:C D>@<8@C5BAO =5 <5=55 G5< 87 2 A?5F80;8AB>2, 
8<5NI8E 2KAH55 >1@07>20=85 2 >1;0AB8 O7K:>7=0=8O, ?>4B25@645==>5 
48?;><>< A?5F80;8AB0 8;8 <038AB@0, 8 2;045NI8E MB8< 8=>AB@0==K< 
O7K:><, 2 B>< G8A;5 1 :0=4840B D8;>;>38G5A:8E =0C:, 0 B0:65 1 A?5F80;8AB 
?> ?@>1;5<0< =0CG=>9 A?5F80;L=>AB8, ?> :>B>@>9 ;8F>, A40NI55 
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:0=4840BA:89 M:70<5=, ?>43>B>28;> 8;8 ?>43>B02;8205B 48AA5@B0F8N, 
8<5NI89 CG5=CN AB5?5=L :0=4840B0 8;8 4>:B>@0 =0C: 8 2;045NI89 MB8< 
8=>AB@0==K< O7K:><. 

#@>3@0<<K :0=4840BA:8E M:70<5=>2, O2;OOAL G0ABLN >1@07>20B5;L=>9 
?@>3@0<<K 0A?8@0=BC@K ?> =0CG=>9 A?5F80;L=>AB8 1.5.4. �8>E8<8O, 
@07@010BK20NBAO ��� '(�* $�! 8 CB25@640NBAO $C:>2>48B5;5< '(�* 
$�!. �==>B0F88 ?@>3@0<< :0=4840BA:8E M:70<5=>2 ?@82545=K 2 
?@8;>65=88 3. 

 

4 &$��"��!�3 � '%�"��3  $������*�� #$"�$�   
#"��"&"��� !�'+!/) � !�'+!"-#����"��+�%��) 

���$"� � �%#�$�!&'$� 

 

&@51>20=8O : CA;>28O< @50;870F88 ?@>3@0<< 0A?8@0=BC@K 2:;NG0NB 
2 A51O B@51>20=8O : <0B5@80;L=>-B5E=8G5A:><C 8 CG51=>-<5B>48G5A:><C 
>15A?5G5=8N, : :04@>2K< CA;>28O< @50;870F88 ?@>3@0<< 0A?8@0=BC@K. 

 
4.1 &D95B64A<S > @4F9D<4?PAB-F9IA<K9E>B@G < GK95AB-@9FB8<K9E>B@G 

B59EC9K9A<R 

 

'(�* $�! >15A?5G8205B 0A?8@0=BC 4>ABC? : =0CG=>-
8AA;54>20B5;LA:>9 8=D@0AB@C:BC@5 2 A>>B25BAB288 A ?@>3@0<<>9 
0A?8@0=BC@K 8 8=48284C0;L=K< ?;0=>< @01>BK. 

'(�* $�! >15A?5G8205B 0A?8@0=BC 2 B5G5=85 2A53> ?5@8>40 >A2>5=8O 
?@>3@0<<K 0A?8@0=BC@K 8=48284C0;L=K9 4>ABC? : M;5:B@>==>9 
8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 '(�* $�! ?>A@54AB2>< 
8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 "�=B5@=5B" 2 ?@545;0E, 
CAB0=>2;5==KE 70:>=>40B5;LAB2>< $>AA89A:>9 (545@0F88 2 >1;0AB8 70I8BK 
3>AC40@AB25==>9 8 8=>9 >E@0=O5<>9 70:>=>< B09=K. 

'(�* $�! >15A?5G8205B 0A?8@0=BC 4>ABC? : CG51=>-<5B>48G5A:8< 
<0B5@80;0<, 181;8>B5G=K< D>=40< 8 181;8>B5G=>-A?@02>G=K< A8AB5<0<, 
0 B0:65 8=D>@<0F8>==K<, 8=D>@<0F8>==>-A?@02>G=K< A8AB5<0<, 
?@>D5AA8>=0;L=K< 1070< 40==KE, A>AB02 :>B>@KE >?@545;5= 
A>>B25BAB2CNI59 ?@>3@0<<>9 0A?8@0=BC@K 8 8=48284C0;L=K< ?;0=>< 
@01>BK. 

�AHBD@4J<BAAO9, <AHBD@4J<BAAB-ECD46BKAO9 E<EF9@O, 
CDBH9EE<BA4?PAO9 54;O 84AAOI: 

https://www.ncbi.nlm.nih.gov/pubmed/ – M;5:B@>==>-?>8A:>20O A8AB5<0 
PubMed, 2:;NG05B MEDLINE; 

https://clarivate.com/products/web-of-science/ - ?>8A:>20O 8=B5@=5B-
?;0BD>@<0 Web of Science; 

http://www.sciencedirect.com - @5AC@A Science Direct; 

https://elibrary.ru/defaultx.asp - =0CG=0O M;5:B@>==0O 181;8>B5:0 
eLIBRARY.RU; 

https://www.ncbi.nlm.nih.gov/pubmed/
https://clarivate.com/products/web-of-science/
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://www.sciencedirect.com/
https://elibrary.ru/defaultx.asp
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http://isir.ras.ru/ - �=B53@8@>20==0O C8AB5<0 �=D>@<0F8>==KE $5AC@A>2 
$>AA89A:>9 �:045<88 !0C:; 

http://www.viniti.ru/  - �A5@>AA89A:89 �=AB8BCB !0CG=>9 8 &5E=8G5A:>9 
�=D>@<0F88 (��!�&� $�!); 

http://www.ncbi.nlm.nih.gov/guide/dna-rna/; http://www.grt.kyushu-

u.ac.jp/grt-docs/biolink/dna_db.html - 107K 40==KE DNA & RNA («Database of 

Short Genetic Variations (dbSNP)», «GenBank», «Nucleotide Database», 
«RefSeqGene», «UniGene», «Nucleic Acid Database», «Structural Genomics 

Knowledgebase»). 
-;5:B@>==0O 8=D>@<0F8>==>->1@07>20B5;L=0O A@540 '(�* $�! 

>15A?5G8205B 4>ABC? 0A?8@0=BC :> 2A5< M;5:B@>==K< @5AC@A0<, :>B>@K5 
A>?@>2>640NB =0CG=>-8AA;54>20B5;LA:89 8 >1@07>20B5;L=K9 ?@>F5AAK 
?>43>B>2:8 =0CG=KE :04@>2 2 0A?8@0=BC@5 ?> ?@>3@0<<5 0A?8@0=BC@K ?> 
=0CG=>9 A?5F80;L=>AB8 1.5.4. �8>E8<8O, 2 B>< G8A;5 : 8=D>@<0F88 >1 8B>30E 
?@><56CB>G=KE 0BB5AB0F89 A @57C;LB0B0<8 2K?>;=5=8O 8=48284C0;L=>3> 
?;0=0 =0CG=>9 45OB5;L=>AB8 8 >F5=:0<8 2K?>;=5=8O 8=48284C0;L=>3> ?;0=0 
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