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>B B5<?5@0BC@K; @0AG5B B5<?5@0BC@=>3> :>MDD8F85=B0 A>?@>B82;5=8O α.  

 

"5BDG8B64A<9: �01>@0B>@=0O CAB0=>2:0  '�-$ 1, A>AB>OI0O 87: 87<5@8B5;O 
M;5:B@>?@>2>4=>AB8 �-#1, 87<5@8B5;L=>9 :0<5@K ��1-1 4;O 87<5@5=8O A>?@>B82;5=8O 
<5B0;;8G5A:8E >1@07F>2. 

 

&9BD9F<G9E><= @4F9D<4? 
-;5:B@>?@>2>48<>ABL <5B0;;0 σ <>65B 1KBL 2K@065=0 :0: , (1) 345 5 3 70@O4 

M;5:B@>=0, ne 3 :>=F5=B@0F8O M;5:B@>=>2, µe 3 ?>4286=>ABL M;5:B@>=>2, G8A;5==> @02=0O   
4@59D>2>9 A:>@>AB8 M;5:B@>=0 2 M;5:B@8G5A:>< ?>;5 A 548=8G=>9 =0?@O65==>ABLN. 

�;O ?>;C?@>2>4=8:>2, 345, :@><5 M;5:B@>=>2, ?5@5=>A 70@O40 >ACI5AB2;ONB 
?>4286=K5   =>A8B5;8 ?>;>68B5;L=>3> 70@O40 3 4K@:8, D>@<C;0 (1) 4>;6=0 1KBL 

4>?>;=5=0 5I5 >4=8< A;0305<K<: , (2) 345  µD 8 np 3 ?>4286=>ABL 8 
:>=F5=B@0F8O 4K@>:. 

�7 A>>B=>H5=89 (1) 8 (2) 284=>, GB> B5<?5@0BC@=0O 7028A8<>ABL 
M;5:B@>?@>2>4=>AB8   @07;8G=KE 25I5AB2 >?@545;O5BAO B5<?5@0BC@=K<8 7028A8<>ABO<8 

?>4286=>AB59 8 :>=F5=B@0F89 A2>1>4=KE =>A8B5;59 70@O40. 
�;0AA8G5A:0O B5>@8O   M;5:B@>?@>2>4=>AB8   =5   2   A>AB>O=88   >1JOA=8BL 

=01;N405<K5 =0 >?KB5 7028A8<>AB8 σ(").  � @0<:0E :;0AA8G5A:>9 B5>@88 =5OA=> B0:65, 
?>G5<C >4=8 :@8AB0;;K −  E>@>H85 ?@>2>4=8:8, 4@C385 − 48M;5:B@8:8 8;8 
?>;C?@>2>4=8:8. "B25BK =0 MB8 8 <=>385 4@C385 2>?@>AK 40;0 :20=B>20O 7>==0O B5>@8O 
B25@4KE B5;. 

#@8 >1J548=5=88 0B><>2 2 :@8AB0;;8G5A:>5 B5;> AB@C:BC@0 M=5@35B8G5A:8E 
C@>2=59 M;5:B@>=>2 ?@5B5@?5205B 206=K5 87<5=5=8O. -B8 87<5=5=8O ?>GB8 =5 
70B@03820NB C@>2=59   2=CB@5==8E 70?>;=5==KE >1>;>G5:. �>;=>2K5 65 DC=:F88 

=0@C6=KE M;5:B@>=>2 2   ACI5AB25==>9 <5@5 ?5@5:@K20NBAO, GB> ?@82>48B : 
>1>1I5AB2;5=8N MB8E M;5:B@>=>2: >=8 ?@8=04;560B =5 >B45;L=K< 0B><0<, 0 2A5<C 
:@8AB0;;C. -=5@35B8G5A:85 C@>2=8 2=5H=8E   M;5:B@>=>2 @0AI5?;ONBAO, >1@07CO 
@07@5H5==K5 M=5@35B8G5A:85 7>=K, @0745;5==K5   70?@5I5==K<8 7>=0<8. ,8@8=0 7>= 
>?@545;O5BAO 25;8G8=>9 A2O78 <564C 0B><0<8 2 :@8AB0;;5 8 =5 7028A8B >B G8A;0 0B><>2 2 
:@8AB0;;5, 0 :>;8G5AB2> C@>2=59 2 7>=5 @02=> G8A;C 0B><>2.  

&0:8< >1@07><, @0AAB>O=85 <564C C@>2=O<8 >:07K205BAO AB>;L <0;K<, GB> 
3>2>@8BL >   ?>;>65=88 >B45;L=KE C@>2=59 2 7>=5 =5 8<55B A<KA;0. %>AB>O=8O 
>1>1I5AB2;5==KE   M;5:B@>=>2, =0E>4OI8EAO =0 @07;8G=KE C@>2=OE >4=>9 8 B>9 65 7>=K, 
@07;8G0NBAO 8<?C;LA>< (8;8, B>G=55 3>2>@O, :20788<?C;LA><), 0, 7=0G8B, =0?@02;5=85< 8 
A:>@>ABLN 42865=8O. 

#@>2>48<>ABL :@8AB0;;>2 >?@545;O5BAO @0A?@545;5=85< M;5:B@>=>2 ?> C@>2=O<. � 
<;B?яFBD4I M;5:B@>=K 4>25@EC 70?>;=ONB ?>A;54=NN 87 70=OBKE 7>= (20;5=B=CN 7>=C).   
%;54CNI0O @07@5H5==0O 7>=0 (7>=0 ?@>2>48<>AB8) =5 A>45@68B M;5:B@>=>2. ,8@8=0 
70?@5I5==>9 7>=K 25;8:0 ?> A@02=5=8N A E0@0:B5@=>9 B5?;>2>9 M=5@3859 kT, B0: GB> 
M;5:B@>=K 2 >1KG=KE CA;>28OE =5 2 A>AB>O=88 55 «?5@5?@K3=CBL».  � A8;C A8<<5B@88 
:@8AB0;;0   :>;8G5AB2> M;5:B@>=>2, =0E>4OI8EAO 2 20;5=B=>9 7>=5 8 4286CI8EAO 2 
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?@>B82>?>;>6=K5 AB>@>=K, >48=0:>2> 3 M;5:B@8G5A:89 B>: >BACBAB2C5B.   �   ?@8ACBAB288   
M;5:B@8G5A:>3>   ?>;O   M;5:B@>=K =5 <>3CB 87<5=8BL A2>53> 42865=8O, B0: :0: =5B 
A2>1>4=KE M=5@35B8G5A:8E A>AB>O=89 2 7>=5. 

� @9F4??9 M;5:B@>=K ;8HL G0AB8G=> 70?>;=ONB ?>A;54=NN 87 70=8<05<KE 7>=. � 
?@8ACBAB288 ?>;O M;5:B@>=K <>3CB 70=8<0BL A2>1>4=K5 A>AB>O=8O, A>>B25BAB2CNI85   
?>;CG5=8N 8<?C;LA0 «?@>B82 ?>;O», 8 :@8AB0;; ?@>2>48B B>:. 

� CB?GCDB6B8A<>4@ >B=>AOBAO 25I5AB20, :>B>@K5 ?@8 =87:8E B5<?5@0BC@0E 
O2;ONBAO   87>;OB>@0<8.  ,8@8=0 70?@5I5==>9 7>=K &� 2 ?>;C?@>2>4=8:0E =525;8:0, 
?>MB><C C65 ?@8   >1KG=KE B5<?5@0BC@0E B5?;>2>5 42865=85 ?5@51@0AK205B G0ABL 
M;5:B@>=>2 87 20;5=B=>9 7>=K 2 7>=C ?@>2>48<>AB8. -;5:B@>?@>2>4=>ABL, A2O70==0O A 
=0;8G85< M;5:B@>=>2 2 7>=5 ?@>2>48<>AB8, =07K205BAO M;5:B@>==>9, 0 87-70 ?>O2;5=8O 
A2>1>4=KE A>AB>O=89 2 20;5=B=>9   7>=5 2>7=8:05B B0: =07K205<0O 4K@>G=0O 
?@>2>48<>ABL. 

$0AA<>B@8<   B5<?5@0BC@=CN 7028A8<>ABL :>=F5=B@0F88 A2>1>4=KE =>A8B5;59 
70@O40 n 2 <5B0;;0E.  

� <5B0;;0E :>=F5=B@0F8O A2>1>4=KE M;5:B@>=>2 25;8:0 (∼10
28

 ÷ 1029
 <-3) 8 =5 

<5=O5BAO A B5<?5@0BC@>9. 
#>4286=>ABL =>A8B5;59 70@O40 2 :@8AB0;;8G5A:8E B25@4KE B5;0E A2O70=0 A   

@0AA5O=85<   8E =0 45D5:B0E (>B:;>=5=8OE >B 8450;L=>AB8) :@8AB0;;8G5A:>9 @5H5B:8.  K 
@0AA<>B@8< >48=   284 B0:8E 45D5:B>2: B5?;>2K5 :>;510=8O 8>=>2 >:>;> ?>;>65=8O 
@02=>25A8O ?@8 & > 0.  #@8 B5?;>2>< :>;510B5;L=>< 42865=88 8>= ?5@8>48G5A:8 
A<5I05BAO >B ?>;>65=8O @02=>25A8O, 2K7K20O @0AA5O=85 =>A8B5;59 70@O40.  +5< 1>;LH5 
A@54=OO M=5@38O :>;510=8O (∼kT), B5< 1>;LH5 0<?;8BC40 :>;510=89 0B><>2 2 C7;0E 
:@8AB0;;8G5A:>9 @5H5B:8 8 B5< <5=LH5 ?>4286=>ABL, B.5.  A ?>2KH5=85< B5<?5@0BC@K 
?>4286=>ABL ?0405B. %B@>389 @0AG5B ?>:07K205B, GB> µ ~ "−α, ?@8 MB>< 4;O <5B0;;>2 α ≈ 1. 

#@>0=0;878@>202 B5<?5@0BC@=CN 7028A8<>ABL :>=F5=B@0F88 8 ?>4286=>AB8, <K 
<>65< A45;0BL =5:>B>@K5 ?@5420@8B5;L=K5 70:;NG5=8O > B5<?5@0BC@=>9 7028A8<>AB8 
?@>2>48<>AB8 <5B0;;>2. 

� @9F4??4I :>=F5=B@0F8O =>A8B5;59 =587<5==0 (n = const), 8 ?>MB><C 
B5<?5@0BC@=0O   7028A8<>ABL   ?@>2>48<>AB8   >?@545;O5BAO   B>;L:> ?>4286=>ABLN   
M;5:B@>=>2.   %   ?>2KH5=85<   B5<?5@0BC@K   ?@>2>48<>ABL <5B0;;>2 ?0405B, 0   
A>?@>B82;5=85 C25;8G8205BAO.  �028A8<>ABL C45;L=>3> A>?@>B82;5=8O ρ >B B5<?5@0BC@K 
E0@0:B5@87CNB B5<?5@0BC@=K< :>MDD8F85=B>< A>?@>B82;5=8O 40==>3> <5B0;;0: 

 (3) 

�>>1I5 3>2>@O, B5<?5@0BC@=K9 :>MDD8F85=B A>?@>B82;5=8O 40==>3> <5B0;;0 
@07;8G5=   ?@8 @07=KE B5<?5@0BC@0E. "4=0:> 87<5=5=85 α A B5<?5@0BC@>9 =5 >G5=L 25;8:>, 
?>MB><C 2 =5 A;8H:>< H8@>:>< 480?07>=5 B5<?5@0BC@ 53> <>6=> AG8B0BL ?>AB>O==K<, 0 

7028A8<>ABL ρ >B B5<?5@0BC@K 3 ;8=59=>9: , (4) 345 ρ0 - C45;L=>5 
A>?@>B82;5=85 ?@8 00 %, t -  B5<?5@0BC@0 ?> H:0;5 *5;LA8O. 

�;O 1>;LH8=AB20 G8ABKE <5B0;;>2 B5<?5@0BC@=K9 :>MDD8F85=B A>?@>B82;5=8O 
1;87>: : 25;8G8=5, @02=>9 1/273j3,67·10-3

(
0%)-1, :0: 284=> 87 A;54CNI59 B01;8FK. 

&01;8F0 1. &9@C9D4FGDAO9 >BQHH<J<9AFO Q?9>FD<K9E>B7B EBCDBF<6?9A<S A9>BFBDOI 
@9F4??B6 6 8<4C4;BA9 F9@C9D4FGD BF 0 8B 100 0C. 

 4F9D<4?  α, 10-3
 1/

0% 

!8:5;L  5,0 3 6,5 

�5;57>  6,0 3 6,2 

�>;LD@0< 4,1 3 5,1 

";>2> 4,2 3 4,5 

 54L 3,8 3 4,4 

*8=:  3,7 3 4,2 
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�;N<8=89 3,8 3 4,3 

%5@51@> 4,0 3 4,1 

�>;>B> 3,9 3 4,0 

#;0B8=0 3,8 3 3,9 

%28=5F 3,7 3 4,3 
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 9FB8<>4 Q>EC9D<@9AF4 
� E>45 2K?>;=5=8O ;01>@0B>@=>9 @01>BK ?@54;0305BAO 8AA;54>20BL B5<?5@0BC@=CN 
7028A8<>ABL A>?@>B82;5=8O G8ABKE <5B0;;>2 8 A?;02>2. �7<5@5=85 A>?@>B82;5=8O 
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A 8AA;54C5<K<8 >1@07F0<8. �7<5@8B5;L=0O :0<5@0 A>45@68B ?> 420 8AA;54C5<KE >1@07F0 
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=8E@><. 

#> ?@>87254P==K< 87<5@5=8O< <>6=> ?@>8725AB8 @0AG5B: 
• &�% 8AA;54C5<KE <0B5@80;>2; 
• C45;L=>9 M;5:B@>?@>2>4=>AB8, 7=0O 35><5B@8G5A:85 @07<5@K >1@07F>2. 

 

#BDя8B> 6OCB?A9A<я D45BFO 

1. "7=0:><LB5AL A >@30=0<8 C?@02;5=8O ;01>@0B>@=>9 CAB0=>2:8.   
2. #><5AB8B5 87<5@8B5;L=CN :0<5@C ��1-1 2 ?5GL ?@81>@0 �-#1.  
3. #5@5:;NG8B5 ?@81>@ 2 @568< 87<5@5=8O A>?@>B82;5=8O.   
4. 'AB0=>28B5 @568< 87<5@5=8O :0=0;0 1.  
5. 'AB0=>28B5 B@51C5<CN B5<?5@0BC@C. #> 4>AB865=88 7040==>9 B5<?5@0BC@K (400

) 

?@>872548B5 87<5@5=85 A>?@>B82;5=8O. $5:><5=4C5BAO ?@>2>48BL 87<5@5=8O 
A>?@>B82;5=8O A H03>< B5<?5@0BC@K 50

 %.  
6. $57C;LB0BK 8A?KB0=8O 2=5AB8 2 ?@>B>:>;. 

&01;8F0 2. #DBFB>B? <ECOF4A<S. 
t, 

0
C R, "@ &, � 1/&, �-1

 

@98P 6B?PHD4@ >BAEF4AF4A A<IDB@ 

40     313 3,19·10-3 

45     318 3,14·10-3
 

50     323 3,10·10-3
 

55     328 3,05·10-3
 

60     333 3,00·10-3
 

65     338 2,96·10-3
 

70     343 2,91·10-3
 

75     348 2,87·10-3
 

80     353 2,83·10-3
 

85     358 2,79·10-3
 

90     363 2,75·10-3
 

95     368 2,72·10-3
 

100     373 2,68·10-3
 

105     378 2,64·10-3
 

110     383 2,61·10-3
 

 

"5D45BF>4 D9;G?PF4FB6 <;@9D9A<я 
1. #> 40==K< B01;. 2 ?>AB@>9B5 =0 <0AHB01=>9 <8;;8<5B@>2>9 
1C<035 3@0D8: 7028A8<>AB8 A>?@>B82;5=8O <5B0;;0 >B 
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2K15@8B5 2 A>>B25BAB288 A 480?07>=0<8 87<5=5=8O MB8E 25;8G8= 2 ?@>2545==KE 
87<5@5=8OE.  �!� �!��.  #@8 =0=5A5=88 M:A?5@8<5=B0;L=KE B>G5: =0 3@0D8:, =5 
A>548=O9B5 A>A54=85 B>G:8 ;8=8O<8.  

2. &0: :0: ?@54?>;0305BAO, GB> 7028A8<>ABL R(t) O2;O5BAO ;8=59=>9 (D>@<C;0 (4)), 
?@>2548B5 G5@57 2A5 M:A?5@8<5=B0;L=K5 40==K5 =0 3@0D8:5 >1ICN ?@O<CN ;8=8N 3 
@8A. 1.  

3. �;O >?@545;5=8O 25;8G8=K B5<?5@0BC@=>3> :>MDD8F85=B0 A>?@>B82;5=8O <5B0;;>2, 
2K15@8B5 =0 ?@>2545==>9 ?@O<>9 425 B>G:8 ?@8 =5:>B>@KE B5<?5@0BC@0E t1 8 t2 
(65;0B5;L=> 2=5 480?07>=0 87<5@5=89) 3 @8A.1.   

  #> D>@<C;5 (4):  

 
#>A;5 8A:;NG5=8O =58725AB=>9 25;8G8=K R0 87 MB>9 A8AB5<K C@02=5=89: 

, 

4;O >?@545;5=8O B5<?5@0BC@=>3> :>MDD8F85=B0 A>?@>B82;5=8O ?>;CG05BAO @0AG5B=0O 
D>@<C;0: 

  (5) 

4. �KG8A;82 7=0G5=85 α ?> D>@<C;5 (5). 

 
 <EGAB> 1. �CD989?9A<9 F9@C9D4FGDAB7B >BQHH<J<9AF4 EBCDBF<6?9A<я @9F4??4 CB D9;G?PF4F4@ 

<;@9D9A<=. 
 

%B89D:4A<9 BFG9F4 
1. &5<0 8 F5;L ;01>@0B>@=>9 @01>BK. 
2. �@0B:85 B5>@8B8G5A:85 A2545=8O. 
3. $0AG5B=K5 D>@<C;K. 
4. -:A?5@8<5=B0;L=K5 8 @0AG5B=K5 40==K5 2 2845 B01;8F. 
5. �@0D8G5A:85 7028A8<>AB8. 
6. �=0;87 ?>;CG5==KE 40==KE. 
7. �K2>4. 

 

�BAFDB?PAO9 6BCDBEO 

1. �0:>2 <5E0=87< M;5:B@>?@>2>4=>AB8 <5B0;;>2?   
2. �0:>2K B8?8G=K5 7=0G5=8O C45;L=>3> A>?@>B82;5=8O 4;O <5B0;;>2, ?>;C?@>2>4=8:>2 
8 48M;5:B@8:>2?  

3. �0: >?@545;O5BAO D878G5A:0O 25;8G8=0, =07K205<0O «?>4286=>ABL =>A8B5;59 
70@O40»?  

4. "1JOA=8B5, ?>G5<C C45;L=>5 A>?@>B82;5=85 <5B0;;>2 @0AB5B A ?>2KH5=85< 
B5<?5@0BC@K.  

5. +B> B0:>5 «B5@<8G5A:89 :>MDD8F85=B A>?@>B82;5=8O»?  
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6. +5< >1JOA=O5BAO @07;8G85 B5<?5@0BC@=KE 7028A8<>AB59 A>?@>B82;5=8O <5B0;;0 8 
?>;C?@>2>4=8:0.   

7. �0: ?> >?KB=K< 40==K< =0E>4OB 2 MB>9 @01>B5 B5<?5@0BC@=K9 :>MDD8F85=B 
A>?@>B82;5=8O <5B0;;0?  

  

�<F9D4FGD4 
1. �@>4>2 �.�. �20=B>20O D878:0. "A=>2=K5 70:>=K: 'G51=>5 ?>A>185 4;O D878G. A?5F. 
2C7>2. 3 3-5 874. AB5@. 3  .: ��!" . �01>@0B>@8O 7=0=89, 2021. 3 256 A.  

2. %025;L52 �.�.  �C@A >1I59 D878:8 2 4-E B><0E.  �20=B>20O >?B8:0. �B><=0O D878:0. 
(878:0 B25@4>3> B5;0. (878:0 0B><=>3> O4@0 8 M;5<5=B0@=KE G0AB8F. 3 .: �=>$CA, 
2022.3&.3.3368 A.  

3. &@>D8<>20 &.�. �C@A D878:8.  3 20-5 874., AB5@.  3  .: �74-2> «�:045<8O», 2019. 3 560 

A.  
4. /2>@A:89 �. ., �5B;0D �.�. �C@A D878:8. 3 9-5 874., AB5@. 3  .: �74-2> «�:045<8O», 

2018. 3 720 A.  
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�45BD4FBDA4S D45BF4 №2   

�EE?98B64A<9 Q?9>FD<K9E>B= CDBKABEF< 6B;8GI4. 

           &9?P D45BFO: �AA;54>20BL 7028A8<>ABL ?@>182=>3> =0?@O65=8O U?@ 8 
M;5:B@8G5A:>9 ?@>G=>AB8 �?@ 2>74CE0 >B @0AAB>O=8O <564C M;5:B@>40<8 2 >4=>@>4=>< 8 
=5>4=>@>4=>< M;5:B@8G5A:8E ?>;OE.  

 

"5BDG8B64A<9: �01>@0B>@=0O CAB0=>2:0  '�-$ 1, A>AB>OI0O 87: 35=5@0B>@0 
2KA>:>2>;LB=>3> =0?@O65=8O �!�1; 87<5@8B5;L=>9 :0<5@K ��2-1. 

 

&9BD9F<G9E><= @4F9D<4? 
#>4 459AB285< M;5:B@8G5A:>3> ?>;O 70@O65==K5 G0AB8FK (M;5:B@>=K, 

>B@8F0B5;L=K5 8 ?>;>68B5;L=K5 8>=K 3070) ?5@5<5I0NBAO 2 =0?@02;5=88 ?>;O 8;8 
?@>B82 =53> 2 7028A8<>AB8 >B 8E 7=0:0 8 ?@8>1@5B0NB =0 4;8=5 A2>1>4=>3> ?@>1530 
4>?>;=8B5;L=CN : B5?;>2>9 M=5@38N: W=qEλ, 345 345  � 3 =0?@O65==>ABL M;5:B@8G5A:>3> 
?>;O; q 3 70@O4 G0AB8FK;  λ 3 4;8=0 A2>1>4=>3> ?@>1530.  

 �A;8 MB0 M=5@38O AB0=>28BAO 1>;LH5 8;8 @02=>9 M=5@388 8>=870F88 307>2KE 
<>;5:C; W<, B> ?@8 AB>;:=>25=88 A <>;5:C;>9 3070 ?@>8AE>48B C40@=0O 8>=870F8O, B.5. 
@0AI5?;5=85 <>;5:C;K =0 M;5:B@>=K 8 ?>;>68B5;L=K5 8>=K. "A2>1>645==K5 ?@8 MB>< 
«2B>@8G=K5» M;5:B@>=K ?>4 459AB285< ?>;O, 2 A2>N >G5@54L, 8>=878@CNB <>;5:C;K 3070, 
>1@07CO M;5:B@>==CN ;028=C.  

� >4=>@>4=>< ?>;5 ?@>1>9 3070 =0ABC?05B 2=570?=> A >1@07>20=85< M;5:B@8G5A:>9 
8A:@K, 2 =5>4=>@>4=>< ?>;5 5<C ?@54H5AB2C5B O2;5=85 :>@>=K. #@>182=>5 =0?@O65=85 
?@8 >4=>@>4=>< ?>;5 2KH5 ?@>182=>3> =0?@O65=8O 2 =5>4=>@>4=>< ?>;5 ?@8 ?@>G8E 
@02=KE CA;>28OE. �@><5 MB>3>, ?@>182=>5 =0?@O65=85 8 M;5:B@8G5A:0O ?@>G=>ABL 3070 
7028AOB >B @>40 B>:0, 402;5=8O 8 E8<8G5A:>3> A>AB020 3070.   

�8M;5:B@8:, =0E>4OI89AO ?>4 459AB285< M;5:B@8G5A:>3> ?>;O =5 A;8H:>< 
2KA>:>9 =0?@O65==>AB8, O2;O5BAO =5?@>2>4OI59 A@54>9. �8M;5:B@8: B5@O5B A2>8 
M;5:B@>87>;OF8>==K5 A2>9AB20, 5A;8 =0?@O65==>ABL ?>;O ?@52KA8B =5:>B>@>5 
:@8B8G5A:>5 7=0G5=85. "1@07>20=85 2 48M;5:B@8:5 ?@>2>4OI53> :0=0;0 ?>4 459AB285< 
M;5:B@8G5A:>3> ?>;O =07K205BAO M;5:B@8G5A:8< ?@>1>5<. #@8 MB>< 845B ?@>F5AA 
@07@CH5=8O 48M;5:B@8:0, 2 @57C;LB0B5 G53>, 48M;5:B@8: 87 =5?@>2>4OI53> A>AB>O=8O 
?5@5945B 2 A>AB>O=85 2KA>:>9 ?@>2>48<>AB8. � B0:>< A>AB>O=88 1C45B =0E>48BLAO =5 25AL 
>1@075F, 0 B>;L:> ;8HL C7:89 :0=0;, =0?@02;5==K9 >B M;5:B@>40 : M;5:B@>4C. 

� <><5=B ?@>1>O B>: CB5G:8 G5@57 48M;5:B@8: @57:> 2>7@0AB05B, 0 A>?@>B82;5=85 
87>;OF88 A>>B25BAB25==> A=8605BAO. 

� <5AB5 ?@>1>O 2>7=8:05B 8A:@0 8;8 M;5:B@8G5A:0O 4C30. �A;54AB285 G53> 
>1@07>2K205BAO A8;L=> ?@>2>4OI89 :0=0; <564C M;5:B@>40<8 8 >1@075F >:07K205BAO 
:>@>B:>70<:=CBK<, =0?@O65=85 ?@8 MB>< =0G8=05B ?040BL, =5A<>B@O =0 @>AB B>:0. 

!0?@O65=85, ?@8 :>B>@>< ?@>8AE>48B ?@>1>9 48M;5:B@8:0, =07K20NB ?@>182=K< 
UCD, 0 A>>B25BAB2CNI55 7=0G5=85 =0?@O65==>AB8 M;5:B@8G5A:>3> ?>;O =07K205BAO 
M;5:B@8G5A:>9 ?@>G=>ABLN 48M;5:B@8:0 �CD. 

#@>182=>5 =0?@O65=85 UCD M;5:B@8G5A:>9 87>;OF88 7028A8B >B 55 B>;I8=K, B.5. >B 
@0AAB>O=8O <564C M;5:B@>40<8: G5< B>;I5 A;>9 M;5:B@>87>;OF8>==>3> <0B5@80;0, B5< 
2KH5 ?@>182=>5 =0?@O65=85. !> @07;8G=K5 48M;5:B@8:8 >4=>9 8 B>9 65 B>;I8=K 8<5NB 
>B;8G=K5 7=0G5=8O ?@>182=>3> =0?@O65=8O UCD. 

-;5:B@8G5A:0O ?@>G=>ABL �CD O2;O5BAO 206=59H8< ?0@0<5B@>< 48M;5:B@8G5A:>3> 
<0B5@80;0, E0@0:B5@87C5B A?>A>1=>ABL <0B5@80;0 ?@>B82>AB>OBL @07@CH5=8N 2 
M;5:B@8G5A:>< ?>;5 8 H8@>:> 8A?>;L7C5BAO ?@8 @0AG5B0E 8 :>=AB@C8@>20=88 
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M;5:B@8G5A:>9 87>;OF88, <0H8=, B@0=AD>@<0B>@>2, :015;59, :>=45=A0B>@>2 8 4@C38E 
CAB@>9AB2, 0 B0:65 4;O >F5=:8 8E =0456=>AB8 8 4>;3>25G=>AB8 

�;O ?@>AB59H53> A;CG0O >4=>@>4=>3> M;5:B@8G5A:>3> ?>;O M;5:B@8G5A:0O 
?@>G=>ABL 48M;5:B@8:0 @0AAG8BK205BAO ?> D>@<C;5: ECD = UCD / h (10), 345 ECD 3 
M;5:B@8G5A:0O ?@>G=>ABL �/<;  �/<; UCD 3 ?@>182=>5 =0?@O65=85, �; h 3 @0AAB>O=85 

<564C M;5:B@>40<8, <. 
�;O =0456=>9 @01>BK ;N1>3> M;5:B@>B5E=8G5A:>3> CAB@>9AB20 

@01>G55 =0?@O65=85 53> 87>;OF88 UD45 4>;6=> 1KBL ACI5AB25==> 
<5=LH5 ?@>182=>3> =0?@O65=8O. "B=>H5=85 U?@/U@01 =07K20NB 
:>MDD8F85=B>< 70?0A0 ?@>G=>AB8. 
 

 9FB8<>4 Q>EC9D<@9AF4 
� E>45 2K?>;=5=8O ;01>@0B>@=>9 @01>BK ?@54;0305BAO 87<5@8BL ?@>182=>5 

=0?@O65=85 8 >?@545;8BL M;5:B@8G5A:CN ?@>G=>ABL 2>74CE0 A ?><>ILN  35=5@0B>@0 
2KA>:>2>;LB=>3> =0?@O65=8O �!�1 8 87<5@8B5;L=>9  :0<5@K ��2-1.  0:A8<0;L=>5 
=0?@O65=85, ?>40205<>5 =0 M;5:B@>4K :0<5@K, >AB02;O5B 20 :�.    

�;O 87<5@5=8O ?@>182=>3> =0?@O65=8O =5>1E>48<> ?5@525AB8 �!�1 2 @568<  
«�2B><0B». � B>< @568<5 ?>A;5 =060B8O :=>?:8  «#CA:» 2KE>4=>5 =0?@O65=85 1C45B 
<5=OBLAO 02B><0B8G5A:8 >B 0 4> 20 :� ?>H03>2>. #@8 ?@52KH5=88 =0?@O65=8O A2KH5 20 
:� (=5B ?@>1>O) 703>@05BAO 8=48:0B>@ ?5@53@C7:8 ?> =0?@O65=8N «>20:�» 8 8AB>G=8: 
>B:;NG05BAO.  

� A;CG05 2>7=8:=>25=8O ?@>1>O 703>@8BAO 8=48:0B>@ «>200<:�», D8:A8@C5BAO  
7=0G5=85 ?@>182=>3> =0?@O65=8O 8 8AB>G=8: >B:;NG05BAO. 

 

#BDя8B> 6OCB?A9A<я D45BFO 

1. "7=0:><LB5AL A >@30=0<8 C?@02;5=8O ;01>@0B>@=>9 CAB0=>2:8.   
2. 'AB0=>28B5 2 M;5:B@>4>45@60B5;L 87<5@8B5;L=>9 :0<5@K 420 M;5:B@>40 ?;>A:>ABL-
?;>A:>ABL 8 CAB0=>2:8 <564C M;5:B@>40<8 =0G0;L=>5 @0AAB>O=85 0,5 A<, 8A?>;L7CO 
@8A:8 <8:@><5B@0 =0 AB5@6=5 M;5:B@>40.  

3. �0:@>9B5 :@KH:C :0<5@K.   

4. �:;NG8B5 BC<1;5@ «%5BL».  #5@52548B5 �!�1 2 @568< «�2B><0B».  
5. �7<5@LB5 =0?@O65=85 ?@>1>O.  
6. #>2B>@8B5 ?. 4 B@8 @070. !0948B5 A@54=55 0@8D<5B8G5A:>5 7=0G5=85, :>B>@>5 
?@8=8<05BAO 70 ?@>182=>5 =0?@O65=85 2>74CE0 ?@8 40==>< @0AAB>O=88 <564C 
M;5:B@>40<8. 

7.  5=OO @0AAB>O=85 <564C M;5:B@>40<8, 87<5@LB5 ?@>182=>5 =0?@O65=85 ?@8 
@0AAB>O=8OE 0,75; 1; 1,25; 1,5 A<. $57C;LB0BK 8A?KB0=89 A25AB8 2 B01;. 5. 

8. �AB028BL 2 M;5:B@>45@60B5;8 M;5:B@>4K 83;0-?;>A:>ABL 8 ?>2B>@8BL ??. 6,7. 

$57C;LB0BK 8A?KB0=89 A25AB8 2 B01;. 6. 

9. �AB028BL 2 M;5:B@>45@60B5;8 M;5:B@>4K H0@-H0@ 8 ?>2B>@8BL ??. 6,7. $57C;LB0BK 
8A?KB0=89 A25AB8 2 B01;. 7. 

&01;8F0 5. $9;G?PF4FO <EE?98B64A<S Q?9>FD<K9E>B= CDBKABEF< 6B;8GI4 6 B8ABDB8AB@ 
Q?9>FD<K9E>B@ CB?9 (C?BE>BEFP - C?BE>BEFP). 

$4EEFBSA<9 @9:8G 
Q?9>FDB84@< h, E@ 

#DB5<6AB9 
A4CDS:9A<9 UCD, � 

Э?9>FD<K9E>4S 
CDBKABEFP �CD , �/@ 
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&01;8F0 6. $9;G?PF4FO <EE?98B64A<S Q?9>FD<K9E>B= CDBKABEF< 6B;8GI4 6 B8ABDB8AB@ 
Q?9>FD<K9E>B@ CB?9 (<7?4 - C?BE>BEFP). 

$4EEFBSA<9 @9:8G 
Q?9>FDB84@< h, E@ 

#DB5<6AB9 
A4CDS:9A<9 UCD, � 

Э?9>FD<K9E>4S 
CDBKABEFP �CD , �/@ 

   

   

   

   

   

 

&01;8F0 7. $9;G?PF4FO <EE?98B64A<S Q?9>FD<K9E>B= CDBKABEF< 6B;8GI4 6 B8ABDB8AB@ 
Q?9>FD<K9E>B@ CB?9 (L4D - L4D). 

$4EEFBSA<9 @9:8G 
Q?9>FDB84@< h, E@ 

#DB5<6AB9 
A4CDS:9A<9 UCD, � 

Э?9>FD<K9E>4S 
CDBKABEFP �CD , �/@ 

   

   

   

   

   

 

"5D45BF>4 D9;G?PF4FB6 <;@9D9A<я 
1. #> 40==K< B01;. 5, 6, 7 ?>AB@>9B5 =0 <0AHB01=>9 <8;;8<5B@>2>9 1C<035 3@0D8: 
7028A8<>AB8 UCD = f(h).  

2. �;O >?@545;5=8O M;5:B@8G5A:>9 ?@>G=>AB8 48M;5:B@8:0 2>A?>;L7C9B5AL D>@<C;>9 
(10).   

%B89D:4A<9 BFG9F4 
1. &5<0 8 F5;L ;01>@0B>@=>9 @01>BK. 
2. �@0B:85 B5>@8B8G5A:85 A2545=8O. 
3. $0AG5B=K5 D>@<C;K. 
4. -:A?5@8<5=B0;L=K5 8 @0AG5B=K5 40==K5 2 2845 B01;8F. 
5. �@0D8G5A:85 7028A8<>AB8. 
6. �=0;87 ?>;CG5==KE 40==KE. 
7. �K2>4. 

�BAFDB?PAO9 6BCDBEO 

1. +B> =07K20NB ?@>1>5< 48M;5:B@8:0, ?@>182=K< =0?@O65=85< 8 M;5:B@8G5A:>9 
?@>G=>ABLN?  

2. �0:>5 M;5:B@8G5A:>5 ?>;5 =07K20NB >4=>@>4=K<?  
3. �0:85 <5E0=87<K ?@8 ?@>1>5 ?@82>4OB : B><C, GB> 2>74CE AB0=>28BAO 
M;5:B@>?@>2>4=K<? 

4. �0:>2 E0@0:B5@ 7028A8<>AB8 ?@>182=>3> =0?@O65=8O 8 M;5:B@8G5A:>9 ?@>G=>AB8 >B 
D>@<K M;5:B@>4>2, @0AAB>O=8O <564C =8<8, >B 2840 8 ?>;O@=>AB8 =0?@O65=8O? 
�0:>2K ?@8G8=K MB8E 7028A8<>AB59? 
 

�<F9D4FGD4 
1. �>3>@>48F:89 !.#., �>;>:>18=A:89 .. ., �>@>1L52 �.�., &0@552 �. ., «&5>@8O 
48M;5:B@8:>2»,  .: «-=5@38O», 2019 3. 

2. �>@>1L52 �.�., «�8M;5:B@8G5A:85 A2>9AB20 M;5:B@>87>;OF8>==KE <0B5@80;>2», 
&><A:.: 874-2> &�'., 20213. 

3. �>9:>2 %.!., «-;5:B@>B5E=8G5A:85 <0B5@80;K»,  .: «-=5@38O», 20203. 
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�45BD4FBDA4S D45BF4 №3   

�EE?98B64A<9 BEAB6AOI E6B=EF6 H9DDB@47A9F<>B6 CB 
C9F?9 7<EF9D9;<E4. 

           &9?P D45BFO: "?@545;8BL >A=>2=K5 ?0@0<5B@K D5@@><03=5B8:0 ?> ?5B;5 
38AB5@578A0. 

"5BDG8B64A<9: �01>@0B>@=0O CAB0=>2:0  '�-$ 1, A>AB>OI0O 87: 87<5@8B5;O 
AB0B8G5A:8E E0@0:B5@8AB8: �%)1; AB5=40 A >1J5:B0<8 8AA;54>20=8O %3-$ 01 (?5B;O 
38AB5@578A0 D5@@><03=5B8:0). 

 

&9BD9F<G9E><= @4F9D<4? 
 0B5@80;K ?> A2>8< <03=8B=K< A2>9AB20< 45;OBAO =0 D5@@><03=8B=K5, 

?0@0<03=8B=K5 8 480<03=8B=K5. !081>;LH55 ?@8<5=5=85 2 M;5:B@>B5E=8G5A:8E 
CAB@>9AB20E =0E>4OB D5@@><03=8B=K5 <0B5@80;K 8;8 ?@>AB> <03=5B8:8. � =8< >B=>AOB 
A?;02K =0 >A=>25 65;570, =8:5;O, :>10;LB0, 304>;8=8O 8 4@C38E @54:>75<5;L=KE 
M;5<5=B>2, 8E A>548=5=8O, 0 B0:65 A?;02K 8 A>548=5=8O <0@30=F0 8 E@><0.  

$57C;LB8@CNI0O 8=4C:F8O <03=8B=>3> ?>;O 2 <03=5B8:0E A:;04K205BAO 87 
8=4C:F88 B0 2=5H=53> ?>;O 8 8=4C:F88 B' <03=8B=>3> ?>;O, ?>@>6405<>3> <03=5B8:><:  

B = B0 + B'. (22) 

�2>4O ?>=OB85 25:B>@0 =0<03=8G5==>AB8 J, >?@545;ONI53> <03=8B=K9 <><5=B 
548=8FK >1J5<0 25I5AB20, ?>;CG05<  

B = 0(H + J), (23) 

345 H - 25:B>@ =0?@O65==>AB8 <03=8B=>3> ?>;O; 0 - <03=8B=0O ?@>=8F05<>ABL 
20:CC<0 (<03=8B=0O ?>AB>O==0O)     4.10

-7
 �A/@.  

"1I5?@8=OB>9 O2;O5BAO A;54CNI0O D>@<0 70?8A8 4;O 25:B>@0 <03=8B=>9 
8=4C:F88: 

B = 0H, (24) 

345  - >B=>A8B5;L=0O <03=8B=0O ?@>=8F05<>ABL A@54K.  
�;O D5@@><03=5B8:>2 7=0G8B5;L=> 1>;LH5 548=8FK. �;O =8E E0@0:B5@=> B0:65 8 

B>, GB> <03=8B=0O ?@>=8F05<>ABL 7028A8B >B 2=5H=53> <03=8B=>3> ?>;O 8 >B ?@54KAB>@88 
=0<03=8G820=8O 40==>3> >1@07F0. �065 2 >BACBAB285 2=5H=53> <03=8B=>3> ?>;O >=8 
<>3CB >1;040BL =0<03=8G5==>ABLN. � MB>< D5@@><03=5B8:8 0=0;>38G=K 
A53=5B>M;5:B@8:0<.  

#>4>1=> ?>A;54=8<, :@820O =0<03=8G820=8O D5@@><03=8B=>3> <0B5@80;0 
(7028A8<>ABL B >B H) 8<55B 284 ?5B;8, =07K205<>9 ?5B;59 38AB5@578A0 ("38AB5@578A" - 
>BAB020=85) (@8A.1).  

#@8@>40 D5@@><03=5B87<0 <>65B 1KBL @0AA<>B@5=0 B>;L:> =0 >A=>25 :20=B>2>9 
<5E0=8:8. � @0<:0E :;0AA8G5A:>9 B5>@88 405BAO ;8HL :0G5AB25==>5 >1JOA=5=85 40==>3> 
O2;5=8O. � D5@@><03=5B8:0E >B25BAB25==K<8 70 8E <03=8B=K5 A2>9AB20 O2;ONBAO 
A>1AB25==K5 (A?8=>2K5) <03=8B=K5 <><5=BK M;5:B@>=>2. � ?@545;0E <0:@>A:>?8G5A:8E 
>1;0AB59 (?>@O4:0 =5A:>;L:8E <8:@><5B@>2) <03=8B=K5 <><5=BK 2A5E 0B><>2 
>@85=B8@CNBAO 24>;L >4=>3> >1I53> =0?@02;5=8O. &0:85 >1;0AB8 =07K20NBAO 8B@9A4@<. 

� ?@545;0E 4><5=0 D5@@><03=5B8: A?>=B0==> =0<03=8G5= 4> =0AKI5=8O 8 >1;0405B 
>?@545;5==K< <03=8B=K< <><5=B><, => =0?@02;5=85 MB>3> <><5=B0 @07;8G=> 4;O 
@07;8G=KE 4><5=>2. #>MB><C 2 >BACBAB285 2=5H=53> <03=8B=>3> ?>;O (8 >AB0B>G=>9 
=0<03=8G5==>AB8) AC<<0@=K9 <03=8B=K9 <><5=B D5@@><03=5B8:0 @025= =C;N.  
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 <EGAB>.11. КD<64я A4@47A<K<64A<я. 

 

'25;8G5=85 =0<03=8G5==>AB8 ?@8 @>AB5 =0?@O65==>AB8 2=5H=53> <03=8B=>3> ?>;O 
?@>8AE>48B 2 B@8 MB0?0. !0 ?5@2>< MB0?5 ?@8 A;01KE ?>;OE ?@>8AE>48B A<5I5=85 3@0=8F 
8 ?>2>@>B 3@0=8G=KE AB5=>:, 2A;54AB285 G53> C25;8G820NBAO B5 4><5=K, <03=8B=K5 

<><5=BK :>B>@KE A>AB02;ONB <5=LH89 C3>; A =0?@O65==>ABLN 
<03=8B=>3> ?>;O 70 AG5B 4><5=>2, C :>B>@KE MB>B C3>; 1>;LH5 (4><5=K 
1 8 3 =0 @8A.2 C25;8G820NBAO 70 AG5B 4><5=>2 2 8 4). !0 2B>@>< MB0?5 
=01;N405BAO ?>;=>5 8AG57=>25=85 4><5=>2 A "=52K3>4=>9" 
>@85=B0F859. !0 B@5BL5< MB0?5 ?@>8AE>48B ?>AB5?5==K9 ?>2>@>B 
<03=8B=KE <><5=B>2 2A5E 4><5=>2 2 =0?@02;5=88 ?>;O 4> B5E ?>@, 
?>:0 25AL D5@@><03=8B=K9 <0B5@80; =5 ?@52@0B8BAO 2 >4=>4><5==K9 
:@8AB0;; 8 =5 1C45B 4>AB83=CB> A>AB>O=85 =0AKI5=8O.  

' :064>3> D5@@><03=5B8:0 8<55BAO >?@545;5==0O B5<?5@0BC@0 
(B>G:0 �N@8 "C), ?@8 :>B>@>9 4><5=K @0A?040NBAO 8 D5@@><03=5B8: 
?@52@0I05BAO 2 ?0@0<03=5B8:. �;O 65;570 MB0 B5<?5@0BC@0 @02=0 768 
0!. #@8 >E;0645=88 =865 B>G:8 �N@8 2 D5@@><03=5B8:0E 2=>2L 

A>740NBAO 4><5=K.  
КD<64я A4@47A<K<64A<я.  

�06=59H59 E0@0:B5@8AB8:>9 D5@@><03=8B=>3> <0B5@80;0 O2;O5BAO 7028A8<>ABL B 
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