


 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

2 

 

�@>3@0<<0 A>AB02;5=0 =0 >A=>25 $��! �� ?> =0?@02;5=8N 11.03.01 

« 048>B5E=8:0» ?> 48AF8?;8=0<, O2;ONI8<AO 107>2K<8 4;O >1CG5=8O 2 
<038AB@0BC@5 ?> =0?@02;5=8N 11.04.01 « 048>B5E=8:0» ?@>3@0<<5 « 048>B5E=8-

G5A:85 A@54AB20 >1@01>B:8 8 70I8BK 8=D>@<0F88 2 :0=0;0E A2O78»: «�A=>2K 
B5>@88 F5?59» 8 « 048>B5E=8G5A:85 F5?8 8 A83=0;K». 

 

I. #5@5G5=P Q;5<5=B>2 A>45@60=8S, 
?@>25@S5<OE =0 2ABC?8B5;P=>< 8A?OB0=88  

 

$0745; 1. «"A=>2O B5>@88 F5?59» 
1. $878G5A:85 >A=>2K B5>@88 F5?59: B>:, ?>B5=F80;, =0?@O65=85, M;5:B@>-

4286CI0O A8;0 (1�!), <3=>25==0O <>I=>ABL, M=5@38O. #A;>2=> ?>;>68B5;L=K5 
=0?@02;5=8O B>:0 8 =0?@O65=8O. �>AB>O==K9 8 ?5@5<5==K9 B>:, =0?@O65=85, 
1�!. !2O7L <3=>25==>9 <>I=>AB8 8 M=5@388 A B>:>< 8 =0?@O65=85< 2 F5?8. 
!@54=OO <>I=>ABL 2 F5?8. �>=OB85 > AE5<0E M;5:B@8G5A:8E F5?59; 284K AE5<. 
!E5<0 70<5I5=8O M;5:B@8G5A:>9 F5?8. Л8F5раFGра: [1, A. 9-15]. 

2. �450;878@>20==K5 ?0AA82=K5 M;5<5=BK F5?59 8 8E ;8=59=K5 AE5<K 70-
<5I5=8O. !>?@>B82;5=85, ё<:>ABL, 8=4C:B82=>ABL. �A=>2=K5 D878G5A:85 70:>=>-
<5@=>AB8, ?>;>65==K5 2 >A=>2C <>45;59 8450;878@>20==KE M;5<5=B>2: 70:>= 
�<0, 70:>= M;5:B@><03=8B=>9 8=4C:F88 $0@045O, B5>@5<0 �0CAA0. �><?>=5=B=K5 
C@02=5=8O :0: 7028A8<>AB8 <564C B>:>< 8 =0?@O65=85<; <3=>25==0O <>I=>ABL 8 
M=5@38O, 70?0A05<0O (@0AE>4C5<0O) M;5<5=B0<8. Л8F5раFGра: [1, A. 16-26]. 

3. �450;878@>20==K5 0:B82=K5 M;5<5=BK F5?59. �450;L=K9 8AB>G=8: B>:0 
8 =0?@O65=8O; CA;>2=K5 3@0D8G5A:85 >1>7=0G5=8O, 2>;LB0<?5@=K5 E0@0:B5@8AB8-
:8 (��%), 2=CB@5==55 A>?@>B82;5=85. �8=59=K5 AE5<K 70<5I5=8O @50;L=KE 8A-
B>G=8:>2 8 8E ��%. 1:2820;5=B=K5 8AB>G=8: B>:0 8 8AB>G=8: =0?@O65=8O. �570-
28A8<K5 (=5C?@02;O5<K5) 8 7028A8<K5 (C?@02;O5<K5) 8AB>G=8:8. �8=59=K5 AE5-
<K 70<5I5=8O 7028A8<KE 8AB>G=8:>2. Л8F5раFGра: [1, A. 28-35]. 

4. �A=>2=K5 ?>=OB8O B>?>;>388 F5?59: 25B2L, C75;, :>=BC@. �>A;54>20B5;L-
=>5, ?0@0;;5;L=>5 8 A<5H0==>5 A>548=5=85 42CE?>;NA=8:>2. �0:>=K �8@E3>D0 
(B>?>;>38G5A:85 C@02=5=8O). !8AB5<0 C@02=5=89 M;5:B@8G5A:>3> @02=>25A8O F5?8 
8 5ё A2545=85 : 48DD5@5=F80;L=><C C@02=5=8N F5?8. �>A;54>20B5;L=>5 8 ?0@0;-
;5;L=>5 A>548=5=8O ;8=59=KE A>?@>B82;5=89. 1:2820;5=B=>5 A>?@>B82;5=85 
(?@>2>48<>ABL) A>548=5=8O. 1;5<5=B0@=K5 45;8B5;8 =0?@O65=8O 8 B>:0. Л8F5-
раFGра: [1, A. 36-45, 55-58]. 

5. �;0AA8D8:0F8O F5?59 ?> B8?0< <0B5<0B8G5A:8E <>45;59, >?8AK20NI8E 
8E M;5<5=BK: ;8=59=K5, =5;8=59=K5 8 ?0@0<5B@8G5A:85 F5?8; F5?8 A A>A@54>B>-
G5==K<8 8 @0A?@545;ё==K<8 ?0@0<5B@0<8. �84K =5;8=59=KE M;5<5=B>2 8 8E E0-
@0:B5@8AB8:8. �5C?@02;O5<K5 8 C?@02;O5<K5 =5;8=59=K5 A>?@>B82;5=8O 8 8E 
��%. !B0B8G5A:85 8 48DD5@5=F80;L=K5 ?0@0<5B@K =5;8=59=KE M;5<5=B>2.  0A-
GёB F5?59 ?>AB>O==>3> B>:0 A ?>A;54>20B5;L=K< 8 ?0@0;;5;L=K< A>548=5=8O<8 
A>?@>B82;5=89 <5B>4>< M:2820;5=B=>9 ��%. �>=OB85 > <5B>45 =03@C7>G=>9 ?@O-
<>9. Л8F5раFGра: [1, A. 59-64, 276-287]. 



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

3 

 

6. �0@<>=8G5A:>5 :>;510=85 8 53> ?0@0<5B@K: 0<?;8BC40, ?5@8>4, B5:CI0O 8 
=0G0;L=0O D07K, F8:;8G5A:0O 8 C3;>20O G0AB>B0, 459AB2CNI55 7=0G5=85. �5:B>@-
=>5 ?@54AB02;5=85 30@<>=8G5A:>3> :>;510=8O. !4283 D07 <564C :>;510=8O<8. 
�0@<>=8G5A:85 :>;510=8O 2 A>?@>B82;5=88 (R), ё<:>AB8 (C), 8=4C:B82=>AB8 (L). 
�0:>= �<0 4;O 0<?;8BC4 :>;510=89. �>=OB85 @50:B82=>3> A>?@>B82;5=8O, ?@>2>-
48<>AB8 ё<:>AB8 8 8=4C:B82=>AB8. !4283 D07 <564C =0?@O65=85< 8 B>:>< 2 R, L 
8 !. �3=>25==0O <>I=>ABL 8 M=5@38O 2 R, L, !. �@5<5==O5 8 25:B>@=K5 4803@0<-
<K B>:>2 8 =0?@O65=89 2 R, L, !. Л8F5раFGра: [1, A. 65-70, 87-94], [2, A. 28-39].  

7. �0@<>=8G5A:85 :>;510=8O 2 ?>A;54>20B5;L=>< A>548=5=88 R, L, !.  0AGёB 
A>548=5=8O =0 >A=>25 25:B>@=>9 4803@0<<K. "@5C3>;L=8:8 =0?@O65=89 8 A>?@>-
B82;5=89. �>;=>5 A>?@>B82;5=85 F5?8. !4283 D07 <564C =0?@O65=85< 8 B>:><. 

%0@0:B5@ A>?@>B82;5=8O F5?8. �0@<>=8G5A:85 :>;510=8O 2 ?0@0;;5;L=>< A>548-
=5=88 R, L, !.  0AGёB A>548=5=8O =0 >A=>25 25:B>@=>9 4803@0<<K. "@5C3>;L=8:8 
B>:>2 8 ?@>2>48<>AB59. �>;=0O ?@>2>48<>ABL F5?8. !4283 D07 <564C =0?@O65=8-
5< 8 B>:>< 2 ?0@0;;5;L=>< A>548=5=88. Л8F5раFGра: [2, A. 39-43]. 

8. �@54AB02;5=85 30@<>=8G5A:>3> :>;510=8O 2 :><?;5:A=>9 ?;>A:>AB8. 
�><?;5:A=0O 0<?;8BC40 :>;510=8O. !>>B=>H5=85 :><?;5:A=KE 0<?;8BC4 B>:>2 8 
=0?@O65=89 2 A>?@>B82;5=88, ё<:>AB8 8 8=4C:B82=>AB8. �><?;5:A=>5 A>?@>B82-
;5=85 (?@>2>48<>ABL) M;5<5=B0. �0:>= �<0 8 70:>=K �8@E3>D0 2 :><?;5:A=>9 
D>@<5. �><?;5:A=>5 A>?@>B82;5=85 (?@>2>48<>ABL) ?>A;54>20B5;L=>3> 8 ?0@0;-
;5;L=>3> A>548=5=8O M;5<5=B>2. %0@0:B5@ A>?@>B82;5=8O F5?8. �;3>@8B< @0AG5B0 
;8=59=KE F5?59 ?@8 30@<>=8G5A:>< 2>7459AB288 <5B>4>< :><?;5:A=KE 0<?;8BC4. 
Л8F5раFGра: [1, A. 76-79, 82-95]. 

9. 1=5@35B8G5A:85 A>>B=>H5=8O 2 ;8=59=KE F5?OE ?@8 30@<>=8G5A:>< 2>7-
459AB288. �3=>25==0O, A@54=OO 70 ?5@8>4 (0:B82=0O), @50:B82=0O, ?>;=0O 8 :><-
?;5:A=0O <>I=>AB8. �>MDD8F85=B <>I=>AB8. �0;0=A <>I=>AB59 2 F5?8. #A;>28O 
A>3;0A>20=8O 8AB>G=8:0 M;5:B@8G5A:>9 M=5@388 A =03@C7:>9 ?> :@8B5@8N <0:A8-
<C<0 ?5@540205<>9 2 =03@C7:C A@54=59 <>I=>AB8. Л8F5раFGра: [1, A. 108-117]. 

10. �=4C:B82=>-A2O70==K5 F5?8 ?@8 30@<>=8G5A:>< 2>7459AB288. �708<=0O 
8=4C:F8O 8 2708<=0O 8=4C:B82=>ABL. �><?>=5=B=K5 C@02=5=8O A2O70==KE 8=4C:-
B82=>AB59. !>3;0A=>5 8 2AB@5G=>5 2:;NG5=8O. �@8<5=5=85 <5B>40 :><?;5:A=KE 
0<?;8BC4 4;O 0=0;870 8=4C:B82=>-A2O70==KE F5?59. !E5<0 70<5I5=8O A2O70==KE 
8=4C:B82=>AB59. �>A;54>20B5;L=>5 8 ?0@0;;5;L=>5 2:;NG5=85 A2O70==KE 8=4C:-
B82=>AB59. "@0=AD>@<0B>@. !E5<0 70<5I5=8O ;8=59=>3> B@0=AD>@<0B>@0. �>MD-
D8F85=B B@0=AD>@<0F88. Л8F5раFGра: [1, A. 142-159]. 

11. �5B>4 @0AGёB0 A;>6=>9 ;8=59=>9 F5?8 ?@8 30@<>=8G5A:8E 2>7459AB28-
OE, >A=>20==K9 =0 =5?>A@54AB25==>< 8A?>;L7>20=88 70:>=>2 �8@E3>D0. �5B>4 
:>=BC@=KE B>:>2. �>=BC@=K9 B>:. !>1AB25==>5 8 2708<=>5 A>?@>B82;5=8O :>=BC-
@>2. �5B>48:0 D>@<8@>20=8O A8AB5<K C@02=5=89 >B=>A8B5;L=> :>=BC@=KE B>:>2. 

�5B>4 C7;>2KE ?>B5=F80;>2. �078A=K9 C75;, A>1AB25==0O 8 2708<=0O ?@>2>48-
<>ABL C7;>2. �5B>48:0 D>@<8@>20=8O A8AB5<K C@02=5=89 >B=>A8B5;L=> C7;>2KE 
?>B5=F80;>2. Л8F5раFGра: [1, A. 225-239].  



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

4 

 

12. �A=>2=K5 B5>@5<K B5>@88 F5?59 8 8E ?@0:B8G5A:>5 ?@8<5=5=85. �@8=-
F8? =0;>65=8O. "5>@5<0 2708<=>AB8 (>1@0B8<>AB8). "5>@5<0 > :><?5=A0F88. 
�@8=F8? 4C0;L=>AB8. �5B>4 @0AGёB0 A;>6=>9 F5?8 =0 >A=>25 ?@8=F8?0 =0;>65-
=8O.  0AGёB A;>6=KE M;5:B@8G5A:8E F5?59 ?@8 30@<>=8G5A:8E 2>7459AB28OE =0 
>A=>25 B5>@5<K >1 M:2820;5=B=>< 8AB>G=8:5 =0?@O65=8O (B5>@5<K "525=8=0). 
Л8F5раFGра: [1, A. 249-263]. 

13. �>=OB85 > :><?;5:A=>9 G0AB>B=>9 E0@0:B5@8AB8:5 (�'%) ;8=59=>9 F5?8. 
�84K �'% 42CE?>;NA=8:>2 8 G5BK@5E?>;NA=8:>2. �'% M;5<5=B0@=KE 42CE?>-
;NA=8:>2 (ё<:>AB8, 8=4C:B82=>AB8), ?>A;54>20B5;L=>3> 8 ?0@0;;5;L=>3> RC- 8 
RL-A>548=5=89. �>4>3@0D �'%. �<?;8BC4=>-G0AB>B=0O (�'%) 8 D07>G0AB>B=0O 
($'%) E0@0:B5@8AB8:8 ;8=59=>9 F5?8; 8E D878G5A:89 A<KA;. �5B>48:0 M:A?5@8-
<5=B0;L=>3> 87<5@5=8O 8 0;3>@8B< @0AGёB0 �'% 8 $'% ;8=59=>9 F5?8. �>30@8D-
<8G5A:0O �'% F5?8. Л8F5раFGра: [1, A. 161-167, 173-175]. 

14. �><?;5:A=K9 :>MDD8F85=B ?5@540G8 ?> =0?@O65=8N, �'% 8 $'% RC-

F5?8 A> AJё<>< 2KE>4=>3> =0?@O65=8O A A>?@>B82;5=8O. �>=OB85 D8;LB@0 25@E-
=8E G0AB>B. '0AB>B0 A@570 (3@0=8G=0O G0AB>B0) �'% RC-F5?8. '0AB>B=K5 E0@0:B5-
@8AB8:8 RC-F5?8 A> AJё<>< 2KE>4=>3> =0?@O65=8O A ё<:>AB8. �>=OB85 D8;LB@0 
=86=8E G0AB>B. �>;>A0 ?@>?CA:0=8O RC-F5?8. '0AB>B=K5 E0@0:B5@8AB8:8 RL-

F5?59 A >4=8< @50:B82=K< M;5<5=B><. '0AB>BO A@570 �'% RL-F5?59. �>=OB85 ?>-
;>A=>-?@>?CA:0NI53> D8;LB@0; ?>;>A0 ?@>?CA:0=8O D8;LB@0 ?> C@>2=N 0.707 8;8 
3 4�; :>MDD8F85=B ?@O<>C3>;L=>AB8. Л8F5раFGра: [1, A. 168-173]. 

15. '0AB>B0 A>1AB25==KE :>;510=89 2 8450;L=>< :>=BC@5. �>B5@8 2 :>=BC@5. 
�K=C645==K9 @568< @01>BK :>=BC@0. �;0AA8D8:0F8O :>=BC@>2 ?> A?>A>1C 2:;N-
G5=8O 8AB>G=8:0 M=5@388. �>=OB85 8 :@8B5@88 @57>=0=A0; CA;>28O 53> ?@>O2;5=8O. 
 57>=0=A =0?@O65=89 2 ?>A;54>20B5;L=>< :>=BC@5.  57>=0=A=0O G0AB>B0, E0@0:B5-
@8AB8G5A:>5 8 @57>=0=A=>5 A>?@>B82;5=8O, 4>1@>B=>ABL. '0AB>B=K5 E0@0:B5@8-
AB8:8 :>=BC@0. 1=5@35B8G5A:85 A>>B=>H5=8O 2 :>=BC@5 ?@8 @57>=0=A5. �;8O=85 
2=CB@5==53> A>?@>B82;5=8O 8AB>G=8:0 8 A>?@>B82;5=8O =03@C7:8 =0 E0@0:B5@8-
AB8:8 :>=BC@0. Л8F5раFGра: [1, A. 175-187, 196-197]. 

16. �1>1I5==0O @0AAB@>9:0, C@02=5=85 @57>=0=A=>9 :@82>9 :>;510B5;L=>3> 
:>=BC@0. �>;>A0 ?@>?CA:0=8O 8 :>MDD8F85=B ?@O<>C3>;L=>AB8 �'% :>=BC@0.  5-
7>=0=A B>:>2 2 ?0@0;;5;L=>< :>=BC@5. �E>4=K5 8 ?5@540B>G=K5 G0AB>B=K5 E0@0:-
B5@8AB8:8 ?0@0;;5;L=>3> :>=BC@0. �;8O=85 2=CB@5==53> A>?@>B82;5=8O 8AB>G=8:0 
8 A>?@>B82;5=8O =03@C7:8 =0 @57>=0=A=K5 A2>9AB20 :>=BC@0. �>=BC@K A =5?>;=K< 
2:;NG5=85<: :>MDD8F85=B 2:;NG5=8O, @57>=0=A=>5 A>?@>B82;5=85. Л8F5раFGра: 

[1, A. 188-195, 198-210]. 

17. �@8@>40 ?5@5E>4=KE ?@>F5AA>2. �>=OB85 :><<CB0F88. �0:>=K :><<CB0-
F88. �028A8<K5 8 =57028A8<K5 =0G0;L=K5 CA;>28O. �>@O4>: ;8=59=>9 F5?8. 
�;0AA8G5A:89 <5B>4 0=0;870 ?5@5E>4=KE ?@>F5AA>2 2 ;8=59=>9 F5?8, 2K720==KE 
=530@<>=8G5A:8< 2>7459AB285<: 48DD5@5=F80;L=>5 C@02=5=85 F5?8 8 <5B>48:0 
53> @5H5=8O; A2>1>4=0O 8 2K=C645==0O A>AB02;ONI85 ?5@5E>4=>3> ?@>F5AA0; E0-
@0:B5@8AB8G5A:>5 C@02=5=85 F5?8; >?@545;5=85 ?>AB>O==KE 8=B53@8@>20=8O. Л8-
F5раFGра: [1, A. 306-308, 313-316]. 



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

5 

 

18. !2>1>4=K5 ?@>F5AAK 2 RC-F5?8 ?5@2>3> ?>@O4:0. �8DD5@5=F80;L=>5 
C@02=5=85. 1:A?>=5=F80;L=> 70BCE0NI89 E0@0:B5@ ?@>F5AA>2. �>AB>O==0O 2@5-
<5=8 RC-F5?8. !2>1>4=K5 ?@>F5AAK 2 F5?8 2B>@>3> ?>@O4:0 3 :>;510B5;L=>< :>=-
BC@5. �?5@8>48G5A:89, :@8B8G5A:89 8 :>;510B5;L=K9 E0@0:B5@ ?@>B5:0=8O A2>-
1>4=KE ?@>F5AA>2. �F5=:0 E0@0:B5@0 ?@>F5AA>2 ?> :>@=O< E0@0:B5@8AB8G5A:>3> 
C@02=5=8O. �>AB>O==0O 2@5<5=8 :>=BC@0 8 5ё A2O7L A ?>;>A>9 ?@>?CA:0=8O. �0@0-
<5B@K, E0@0:B5@87CNI85 70BCE0=85 :>;510B5;L=>3> A2>1>4=>3> ?@>F5AA0. Л8F5-
раFGра: [1, A. 317-328], [2, A. 206-212]. 

19. �@O<>5 8 >1@0B=>5 ?@5>1@07>20=8O �0?;0A0. �7>1@065=85 :>;510=8O ?> 
�0?;0AC 8 CA;>285 53> ACI5AB2>20=8O. �@838=0;. �A=>2=K5 A2>9AB20 87>1@065-
=89. �7>1@065=8O B8?>2KE 2>7459AB289. "5>@5<0 @07;>65=8O 4;O >BKA:0=8O >@8-
38=0;0 ?> 87>1@065=8N. �7>1@065=8O =0?@O65=89 8 B>:>2 8 A>>B=>H5=8O <564C 
=8<8 2 R, L 8 C ?@8 =C;52KE 8 =5=C;52KE =0G0;L=KE CA;>28OE. �?5@0B>@=K5 AE5-
<K 70<5I5=8O R, L 8 C. �0:>=K �<0, �8@E3>D0 2 >?5@0B>@=>9 D>@<5. !E5<0 ?@8-
<5=5=8O >?5@0B>@=>3> <5B>40 4;O >?@545;5=8O @50:F88 ;8=59=>9 F5?8 =0 =530@-
<>=8G5A:>5 2>7459AB285. Л8F5раFGра: [1, A. 331-341, 351-356], [2, A. 219-229]. 

20. �@5<5==O5 E0@0:B5@8AB8:8 ;8=59=>9 F5?8: ?5@5E>4=0O 8 8<?C;LA=0O. 
!2O7L 87>1@065=89 2@5<5==OE E0@0:B5@8AB8: A >?5@0B>@=K< 8 :><?;5:A=K< :>-
MDD8F85=B0<8 ?5@540G8 F5?8. !2O7L 8<?C;LA=>9 8 ?5@5E>4=>9 E0@0:B5@8AB8:8. 
�@8<5=5=85 8=B53@0;>2 =0;>65=8O 8 A2ё@B:8 4;O 0=0;870 ;8=59=>9 F5?8 =0 ?@>-
872>;L=>5 2>7459AB285 (2@5<5==B9 <5B>4 0=0;870). �A>15==>AB8 @50;870F88 2@5-
<5==B3> <5B>40 ?@8 >?8A0=88 2E>4=>3> 2>7459AB28O 42C<O 8 1>;55 DC=:F8O<8. 
Л8F5раFGра: [1, A. 357-368]. 

21. �>=OB85 > =58A:060NI59 F5?8. �'% 8 $'% =58A:060NI59 F5?8. � D8-
78G5A:>9 =5@50;87C5<>AB8 =58A:060NI59 F5?8. #A;>28O @50;87C5<>AB8 =58A:0-
60NI59 F5?8 2 >3@0=8G5==>9 ?>;>A5 G0AB>B. �8DD5@5=F8@CNI0O 8 8=B53@8@CN-
I0O F5?8. �'% 8 $'% 48DD5@5=F8@CNI59 8 8=B53@8@CNI59 F5?8. #A;>28O D8-
78G5A:>9 @50;87C5<>AB8. #A;>285 :0G5AB25==>3> 48DD5@5=F8@>20=8O (8=B53@8@>-
20=8O) :>;510=89 RC-F5?LN. Л8F5раFGра: [1, A. 349-351], [2, A. 277-278]. 

22. '5BK@5E?>;NA=8:8 8 8E :;0AA8D8:0F8O. �8=59=K5 G5BK@5E?>;NA=8:8. 
�A=>2=K5 C@02=5=8O 8 A8AB5<K ?5@28G=KE ?0@0<5B@>2 ;8=59=KE G5BK@5E?>;NA-
=8:>2. $878G5A:89 A<KA;, <5B>48:0 M:A?5@8<5=B0;L=>3> 8 0=0;8B8G5A:>3> >?@5-
45;5=8O ?5@28G=KE ?0@0<5B@>2 G5BK@5E?>;NA=8:0. !2O7L <564C @07;8G=K<8 
A8AB5<0<8 ?0@0<5B@>2 G5BK@5E?>;NA=8:0. Л8F5раFGра: [1, A. 399-405]. 

23. !E5<K 70<5I5=8O ?0AA82=KE 8 0:B82=KE (=5>1@0B8<KE) ;8=59=KE G5-
BK@5E?>;NA=8:>2. !>548=5=8O ;8=59=KE G5BK@5E?>;NA=8:>2: ?>A;54>20B5;L=>5, 
?0@0;;5;L=>5, :0A:04=>5, ?>A;54>20B5;L=>-?0@0;;5;L=>5, ?0@0;;5;L=> - ?>A;54>-
20B5;L=>5.  0AG5B ?5@28G=KE ?0@0<5B@>2 A>AB02=KE G5BK@5E?>;NA=8:>2. Л8F5-
раFGра: [1, A. 408-418]. 

24. �B>@8G=K5 (E0@0:B5@8AB8G5A:85) ?0@0<5B@K G5BK@5E?>;NA=8:0. %0@0:-
B5@8AB8G5A:>5 A>?@>B82;5=85. !>3;0A>20=85 G5BK@5E?>;NA=8:0 ?> 2KE>4C. %0-
@0:B5@8AB8G5A:0O ?>AB>O==0O (<5@0) ?5@540G8. !>1AB25==>5 >A;01;5=85 (70BCE0-
=85) 8 :>MDD8F85=B D07K (D07>20O ?>AB>O==0O). Л8F5раFGра: [1, A. 419-429]. 



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

6 

 

25. �A=>2=K5 ?>=OB8O B5>@88 F5?59 A @0A?@545;5==K<8 ?0@0<5B@0<8: ?>-
3>==K5 ?0@0<5B@K, 4;8==0O ;8=8O. �8DD5@5=F80;L=K5 (B5;53@0D=K5) C@02=5=8O 
>4=>@>4=>9 4;8==>9 ;8=88. �0G0;L=K5 8 3@0=8G=K5 CA;>28O.  5H5=85 48DD5-
@5=F80;L=KE C@02=5=89 4;8==>9 ;8=88 ?@8 30@<>=8G5A:>< 2>7459AB288. �040N-
I0O 8 >B@065==0O 2>;=K 2 ;8=88. Л8F5раFGра: [1, A. 59-61, 462-468]. 

26. �>MDD8F85=B >B@065=8O 2 4;8==>9 ;8=88. �8=8O 157 >B@065=8O. #@02-
=5=8O ;8=88 2 38?5@1>;8G5A:>9 D>@<5. �B>@8G=K5 ?0@0<5B@K 4;8==>9 ;8=88. 
�>;=>2>5 A>?@>B82;5=85. �>AB>O==0O @0A?@>AB@0=5=8O (70BCE0=8O), D07>20O A:>-
@>ABL. �8=8O 157 8A:065=89 8 5ё 2B>@8G=K5 ?0@0<5B@K. �8=8O 157 ?>B5@L 8 5ё 
2B>@8G=K5 ?0@0<5B@K. Л8F5раFGра: [1, A. 466-472]. 

27.  0A?@545;5=85 B>:0 8 =0?@O65=8O ?> 4;8=5 ;8=88.  568< 153CI8E 2>;= 
2 4;8==>9 ;8=88. �8=8O, =03@C65==0O =0 A>?@>B82;5=85, @02=>5 2>;=>2><C.  5-
68< AB>OG8E 2>;= 2 ;8=88. �>;>65=85 C7;>2 8 ?CG=>AB59 B>:0 8 =0?@O65=8O ?@8 
:>@>B:>< 70<K:0=88 =0 2KE>45 8 @07><:=CB>< 2KE>45 ;8=88.  568< A<5H0==KE 
2>;= 2 4;8==>9 ;8=88. �>MDD8F85=B AB>OG59 2>;=K. �E>4=>5 :><?;5:A=>5 A>?@>-
B82;5=85 :>@>B:>70<:=CBKE 8 @07><:=CBKE =0 :>=F5 >B@57:>2 4;8==>9 ;8=88. 
Л8F5раFGра: [1, A. 473-479, 482-487]. 

 

$0745; 2. «$048>B5E=8G5A:85 F5?8 8 A83=0;O» 
1. �;0AA8D8:0F8O =530@<>=8G5A:8E :>;510=89. �5@8>48G5A:85 :>;510=8O 8 

8E ?@54AB02;5=85 @O40<8 $C@L5. �0@<>=8G5A:0O 8 :><?;5:A=0O D>@<K @O40 $C-
@L5.  0AGёB :>MDD8F85=B>2 @O4>2 $C@L5 2 30@<>=8G5A:>9 8 :><?;5:A=>9 D>@<5. 
�><?;5:A=K9 8 30@<>=8G5A:89 A?5:B@K 0<?;8BC4 8 D07 ?5@8>48G5A:8E :>;510-
=89. !2O7L <564C =8<8. �0@<>=8G5A:89 A?5:B@ ?5@8>48G5A:>9 ?>A;54>20B5;L=>-
AB8 ?@O<>C3>;L=KE 8<?C;LA>2. �3810NI0O A?5:B@0 0<?;8BC4 8 G0AB>BK 5ё =C;59. 

�A>15==>AB8 A?5:B@0 <50=4@0. Л8F5раFGра: [3, A. 33-43]. 

2.  0A?@545;5=85 <>I=>AB8 2 A?5:B@5 ?5@8>48G5A:>3> :>;510=8O. �>=OB85 
?@0:B8G5A:>9 H8@8=K A?5:B@0 :>;510=8O 8 :@8B5@88 5ё >F5=:8. !2O7L ?@0:B8G5-
A:>9 H8@8=K A?5:B@0 :>;510=8O 8 53> 4;8B5;L=>AB8. !8=B57 :>;510=8O ?> 53> 
A?5:B@C. �;8O=85 =87H8E 8 2KAH8E 30@<>=8: =0 D>@<C A8=B578@C5<>3> :>;510-
=8O. !8=B57 <50=4@0. Л8F5раFGра: [3, A. 45-46, 42-43]. 

3. �=B53@0;L=>5 ?@54AB02;5=85 =5?5@8>48G5A:8E ?@>F5AA>2. �@O<>5 8 >1-
@0B=>5 ?@5>1@07>20=8O $C@L5. �><?;5:A=0O A?5:B@0;L=0O ?;>B=>ABL =5?5@8>48-
G5A:>3> ?@>F5AA0. !?5:B@0;L=0O ?;>B=>ABL 0<?;8BC4 =5?5@8>48G5A:>3> ?@>F5AA0, 
5ё A2>9AB20. !2O7L <564C A?5:B@0<8 >48=>G=>3> 8<?C;LA0 8 53> ?5@8>48G5A:>9 
?>A;54>20B5;L=>AB8. !?5:B@0;L=0O ?;>B=>ABL 0<?;8BC4 >48=>G=>3> ?@O<>C3>;L-
=>3> 8<?C;LA0. �A=>2=K5 B5>@5<K > A?5:B@0E. Л8F5раFGра: [3, A. 46-55, 58-59]. 

4. 1=5@35B8G5A:85 E0@0:B5@8AB8:8 =5?5@8>48G5A:8E A83=0;>2. �>@@5;OF8-
>==0O 8 2708<=>:>@@5;OF8>==0O DC=:F88 A83=0;>2 8 8E A2O7L A M=5@35B8G5A:8<8 
8 A?5:B@0;L=K<8 E0@0:B5@8AB8:0<8. !2O7L ?@5>1@07>20=89 $C@L5 8 �0?;0A0 8 5ё 
?@8<5=5=85. �A>15==>AB8 A?5:B@>2 =58=B53@8@C5<KE A83=0;>2. !?5:B@0;L=K9 
(G0AB>B=K9) <5B>4 0=0;870 ;8=59=KE F5?59 ?@8 =530@<>=8G5A:8E 2>7459AB28OE. 

Л8F5раFGра: [3, A. 56-57, 79-87, 97-102]. 



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

7 

 

5. �@0:B8G5A:0O =5>1E>48<>ABL <>4C;OF88 2 @048>B5E=8:5. �A=>2=K5 284K 
<>4C;OF88. #A;>285 C7:>?>;>A=>AB8 <>4C;8@>20==KE A83=0;>2.  048>A83=0;K A 
0<?;8BC4=>9 <>4C;OF859, 8E A2>9AB20 8 >A=>2=K5 ?0@0<5B@K. !?5:B@0;L=K9 0=0-
;87 0<?;8BC4=>-<>4C;8@>20==KE :>;510=89 ?@8 B>=0;L=>9 <>4C;OF88 8 <>4C;O-
F88 ?@>872>;L=K< ?5@8>48G5A:8< (=5?5@8>48G5A:8<) A83=0;><. (8@8=0 A?5:B@0 
A83=0;0 A 0<?;8BC4=>9 <>4C;OF859. Л8F5раFGра: [3, A. 103-116]. 

6. !83=0;K A C3;>2>9 <>4C;OF859. �3=>25==0O G0AB>B0 8 =0153 D07K :>;5-
10=8O A C3;>2>9 <>4C;OF859. '0AB>B=0O <>4C;OF8O. $07>20O <>4C;OF8O. !2O7L 
<564C G0AB>B=>9 8 D07>2>9 <>4C;OF8O<8. �5280F8O G0AB>BK 8 8=45:A <>4C;OF88. 
!?5:B@ A83=0;0 A C3;>2>9 B>=0;L=>9 <>4C;OF859. �@0:B8G5A:0O H8@8=0 A?5:B@0 
A83=0;0 A C3;>2>9 <>4C;OF859. Л8F5раFGра: [3, A. 117-127]. 

7. �>=OB85 8450;L=>3> CA8;8B5;O. �450;L=K5 D8;LB@ =86=8E G0AB>B 8 ?>-
;>A=>-?@>?CA:0NI89 D8;LB@, 8E G0AB>B=K5 8 2@5<5==O5 E0@0:B5@8AB8:8. #A;>-
28O ;8=59=>3> @568<0 @01>BK 0:B82=>3> M;5<5=B0. !E5<0 70<5I5=8O ;8=59=>3> 
0:B82=>3> M;5<5=B0 ?> ?5@5<5==>9 A>AB02;ONI59 8 5ё ?0@0<5B@K. �8=59=>5 0?5-
@8>48G5A:>5 CA8;5=85 :>;510=89. !E5<0 70<5I5=8O, >A=>2=K5 ?>:070B5;8 8 E0-
@0:B5@8AB8:8 CA8;8B5;O. #A;>285 CA8;5=8O A 4>?CAB8<K<8 8A:065=8O<8. Л8F5-
раFGра: [3, A. 202-218, 252-256]. 

8. !E5<0 70<5I5=8O, :>MDD8F85=B CA8;5=8O, G0AB>B=K5 E0@0:B5@8AB8:8, ?>-
;>A0 ?@>?CA:0=8O ;8=59=>3> @57>=0=A=>3> CA8;8B5;O. #A8;5=85 0<?;8BC4=>-

<>4C;8@>20==>3> A83=0;0. �=0;87 ?@>E>645=8O 0<?;8BC4=>-<>4C;8@>20==>3> 
A83=0;0 G5@57 CA8;8B5;L A?5:B@0;L=K< <5B>4><. �8=59=K5 8A:065=8O 8 CA;>285 
8E <8=8<870F88. Л8F5раFGра: [3, A. 222-224, 272-276]. 

9. �8=59=>5 @57>=0=A=>5 CA8;5=85 :>;510=89 A C3;>2>9 <>4C;OF859. �=0;87 
?@>E>645=8O B>=0;L=> <>4C;8@>20==>3> A83=0;0 A C3;>2>9 <>4C;OF859 G5@57 
CA8;8B5;L <5B>4>< <3=>25==>9 G0AB>BK. �0@078B=0O 0<?;8BC4=0O <>4C;OF8O 8 5ё 
?@0:B8G5A:>5 8A?>;L7>20=85. �8=59=K5 8A:065=8O A83=0;0 8 CA;>28O 8E <8=8<8-
70F88. Л8F5раFGра: [3, A. 282-287]. 

10. �>7459AB285 30@<>=8G5A:>3> :>;510=8O =0 =5;8=59=>5 A>?@>B82;5=85 8 
53> ?@0:B8G5A:>5 8A?>;L7>20=85.  568< <0;>3> A83=0;0. �5B>48:0 >?8A0=8O ?>-
;8=><>< 2>;LB0<?5@=>9 E0@0:B5@8AB8:8 =5;8=59=>3> A>?@>B82;5=8O.  0AGёB 
A?5:B@0;L=>3> A>AB020 B>:0 =5;8=59=>3> A>?@>B82;5=8O 2 @568<5 <0;>3> A83=0;0 
?> :>MDD8F85=B0< ?>;8=><0. �5;8=59=K5 8A:065=8O 2 0?5@8>48G5A:>< CA8;8B5-
;5. Л8F5раFGра: [3, A. 312-316, 318-320]. 

11. �>7459AB285 30@<>=8G5A:>3> :>;510=8O =0 =5;8=59=>5 A>?@>B82;5=85 2 
@568<5 1>;LH>3> A83=0;0. �5B>48:0 >?8A0=8O 2>;LB0<?5@=>9 E0@0:B5@8AB8:8 
=5;8=59=>3> A>?@>B82;5=8O :CA>G=>-;8=59=>9 DC=:F859. �BA5G:0 B>:0 8 @568<K 
C?@02;5=8O C3;>< >BA5G:8.  0AGёB A?5:B@0 B>:0 =5;8=59=>3> A>?@>B82;5=8O =0 
30@<>=8G5A:>5 2>7459AB285 2 @568<5 1>;LH>3> A83=0;0. �>MDD8F85=BK �5@30. 
�?B8<0;L=K9 C3>; >BA5G:8. Л8F5раFGра: [3, A. 317-318, 321-323]. 

12. �5;8=59=>5 @57>=0=A=>5 CA8;5=85 30@<>=8G5A:8E :>;510=89. �54>=0?-
@O6ё==K9, :@8B8G5A:89 8 ?5@5=0?@O6ё==K9 @568<K @01>BK CA8;8B5;O. �>;510-
B5;L=0O E0@0:B5@8AB8:0 CA8;8B5;O. 1=5@35B8G5A:85 E0@0:B5@8AB8:8 =5;8=59=>3> 



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

8 

 

CA8;8B5;O. �028A8<>ABL :>MDD8F85=B0 ?>;57=>3> 459AB28O CA8;8B5;O 8 53> :>MD-
D8F85=B0 CA8;5=8O >B C3;0 >BA5G:8 B>:0. Л8F5раFGра: [3, A. 326-330]. 

13. �5;8=59=>5 CA8;5=85 0<?;8BC4=>-<>4C;8@>20==KE :>;510=89 8 A83=0-
;>2 A C3;>2>9 <>4C;OF859. �8=8<870F8O =5;8=59=KE 8A:065=89 2 CA8;8B5;5 @0-
48>A83=0;>2. #<=>65=85 G0AB>BK 2 =5;8=59=>< @57>=0=A=>< CA8;8B5;5. �<?;8-
BC4=>5 >3@0=8G5=85. Л8F5раFGра: [3, A. 330-336]. 

14. !CI=>ABL 8 284K >1@0B=>9 A2O78 2 0:B82=KE F5?OE. �><?;5:A=0O G0A-
B>B=0O E0@0:B5@8AB8:0 0:B82=>9 ;8=59=>9 F5?8, >E20G5==>9 >1@0B=>9 A2O7LN. 
�>;>68B5;L=0O 8 >B@8F0B5;L=0O >1@0B=0O A2O7L. �;8O=85 >B@8F0B5;L=>9 >1@0B=>9 
A2O78 =0 G0AB>B=CN E0@0:B5@8AB8:C 8 =5AB018;L=>ABL :>MDD8F85=B0 CA8;5=8O 0:-
B82=>9 ;8=59=>9 F5?8. Л8F5раFGра: [3, A. 225-236]. 

15. �>=OB85 CAB>9G82>AB8 0:B82=KE F5?59 A >1@0B=>9 A2O7LN. �1I55 CA;>-
285 CAB>9G82>AB8 ;8=59=>9 F5?8 A >1@0B=>9 A2O7LN, =0:;04K205<>5 =0 :>@=8 E0-
@0:B5@8AB8G5A:>3> C@02=5=8O. �;351@08G5A:89 :@8B5@89 ( 0CA0-�C@28F0). �>AB0-
B>G=>5 CA;>285 CAB>9G82>AB8 0:B82=KE F5?59 ?5@2>3> 8 2B>@>3> ?>@O4:>2. '0A-
B>B=K5 :@8B5@88 �8E09;>20 8 �09:28AB0. Л8F5раFGра: [3, A. 237-246]. 

16. �1I85 CA;>28O 2>71C645=8O 02B>:>;510=89 2 A8AB5<0E A >1@0B=>9 A2O-
7LN: D07>2>5 8 0<?;8BC4=>5. !B@C:BC@0 02B>35=5@0B>@0 8 5ё 2;8O=85 =0 D>@<C 35-
=5@8@C5<KE 8< 02B>:>;510=89. #A;>28O A0<>2>71C645=8O LC-02B>35=5@0B>@0 A 
B@0=AD>@<0B>@=>9 >1@0B=>9 A2O7LN. !B0F8>=0@=K9 @568< @01>BK 02B>35=5@0B>-
@0. �O3:89 8 6ёAB:89 @568<K A0<>2>71C645=8O 8 =0@0AB0=8O :>;510=89 2 LC-

02B>35=5@0B>@5. Л8F5раFGра: [3, A. 384-398]. 

17. �2B>35=5@0B>@K A 02B>B@0=AD>@<0B>@=>9 8 ё<:>AB=>9 >1@0B=>9 A2O7LN. 
"@ёEB>G5G=K5 AE5<K, ?@8=F8? 8E ?>AB@>5=8O, CA;>28O 2>71C645=8O, G0AB>B0 35-
=5@0F88. �@8=F8? @01>BK, AB@C:BC@=0O AE5<0 8 CA;>28O 2>71C645=8O RC-02B>-

35=5@0B>@0 30@<>=8G5A:8E :>;510=89. Л8F5раFGра: [3, A. 398-401, 420-426]. 

18. �>7459AB285 1830@<>=8G5A:>3> A83=0;0 =0 =5;8=59=>5 A>?@>B82;5=85. 
�><18=0F8>==K5 G0AB>BK. �@8=F8?K ?>;CG5=8O 0<?;8BC4=>-<>4C;8@>20==KE 
:>;510=89 8 8E 45<>4C;OF88. �<?;8BC4=0O <>4C;OF8O A<5I5=85<. �>=OB85 <>-
4C;OF8>==>9 E0@0:B5@8AB8:8, CA;>285 =58A:065==>9 0<?;8BC4=>9 <>4C;OF88. 
Л8F5раFGра: [3, A. 323-325, 362-364]. 

19. �@8=F8?K ?>;CG5=8O A83=0;>2 A C3;>2>9 <>4C;OF859. �5=5@0F8O 02B>-
:>;510=89 A G0AB>B=>9 <>4C;OF859 =0 >A=>25 M;5:B@>==>3> C?@02;5=8O @57>=0=A-
=>9 G0AB>B>9 :>;510B5;L=>3> :>=BC@0. '0AB>B=0O <>4C;OF8O =0 >A=>25 D07>2>3> 
<>4C;OB>@0. Л8F5раFGра: [3, A. 434-436]. 

20. �K?@O<;5=85 2KA>:>G0AB>B=KE :>;510=89 =5;8=59=>9 F5?LN A D8;LB-
@0F859 ?>AB>O==>3> B>:0. �5B5:B8@>20=85 0<?;8BC4=>-<>4C;8@>20==KE A83=0;>2. 
%0@0:B5@8AB8:8 ;8=59=>3> 48>4=>3> 45B5:B>@0: :>MDD8F85=B ?5@540G8, 45B5:B>@-
=0O E0@0:B5@8AB8:0, 2E>4=>5 A>?@>B82;5=85. Л8F5раFGра: [3, A. 337-349]. 

21. �@5>1@07>20=85 G0AB>BK. !8=E@>==>5 45B5:B8@>20=85 0<?;8BC4=>-<>4C-
;8@>20==KE :>;510=89. �@8=F8?K 45B5:B8@>20=8O A83=0;>2 A C3;>2>9 <>4C;OF8-
59. �4=>:>=BC@=>5 G0AB>B=>5 45B5:B8@>20=85. '0AB>B=>5 45B5:B8@>20=85 =0 @0A-
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=K9 A?5:B@ 48A:@5B878@>20==>3> A83=0;0, 53> >A>15==>AB8. �@54AB02;5=85 A83=0-
;>2 A >3@0=8G5==K< A?5:B@>< 2 1078A5 �>B5;L=8:>20. "5>@5<0 >BAGёB>2 (B5>@5<0 
#8BB5:5@0 - �>B5;L=8:>20 - (5==>=0) ?@8<5=8B5;L=> : 48A:@5B870F88 2845>A83-
=0;>2. �>AAB0=>2;5=85 8AE>4=>3> A83=0;0. Л8F5раFGра: [3, A. 87-97, 541-544]. 

23. �@0:B8G5A:>5 ?@8<5=5=85 B5>@5<K >BAGёB>2 8 2>7=8:0NI85 ?@8 MB>< 
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;>A=KE @048>A83=0;>2. !C148A:@5B870F8O C7:>?>;>A=KE A83=0;>2.  07@5Hё==K5 
G0AB>BK 48A:@5B870F88. �204@0BC@=0O 48A:@5B870F8O @048>A83=0;>2. �8A:@5B870-
F8O :><?;5:A=>9 >3810NI59 @048>A83=0;0. Л8F5раFGра: [3, A. 152-156]. 

24. �><?;5:A=K9 A?5:B@ ?5@8>48G5A:>3> 48A:@5B878@>20==>3> A83=0;0. 
�8A:@5B=K9 A83=0;. !>>B=>H5=85 <564C A?5:B@0<8 48A:@5B=>3> 8 8AE>4=>3> =5-
?@5@K2=>3> A83=0;>2. �8A:@5B=>5 ?@5>1@07>20=85 $C@L5, 53> A2>9AB20 8 ?@0:B8-
G5A:>5 7=0G5=85. !CI=>ABL 1KAB@>3> ?@5>1@07>20=8O $C@L5. "8?>2K5 0;3>@8B<K 
1KAB@>3> ?@5>1@07>20=8O $C@L5. Л8F5раFGра: [3, A. 511-515, 548-560]. 

25. !CI=>ABL 48A:@5B=>9 D8;LB@0F88 A83=0;>2. �<?C;LA=0O 8 :><?;5:A=0O 
G0AB>B=0O E0@0:B5@8AB8:8 48A:@5B=>3> D8;LB@0.  0AGёB >B:;8:0 48A:@5B=>3> 
D8;LB@0 =0 2>7459AB285 48A:@5B=>3> A83=0;0. �8A:@5B=0O A2ё@B:0. �5@5:C@A82=0O 
8 @5:C@A82=0O @50;870F88 48A:@5B=KE D8;LB@>2. Л8F5раFGра: [3, A. 502-507]. 

26. �20=B>20=85 ?> C@>2=N. &8D@>2>9 A83=0;. &8D@>2>9 D8;LB@. �5@540-
B>G=0O DC=:F8O 8 8<?C;LA=0O E0@0:B5@8AB8:0 F8D@>2>3> D8;LB@0. �A>15==>AB8 
G0AB>B=KE E0@0:B5@8AB8: F8D@>2KE D8;LB@>2. '0AB>B0 �09:28AB0. �>A;54>20-
B5;L=0O, ?0@0;;5;L=0O 8 :0=>=8G5A:0O AB@C:BC@=K5 AE5<K F8D@>2KE D8;LB@>2. 
Л8F5раFGра: [3, A. 507-511]. 
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II. &@51>20=8S : C@>2=R ?>43>B>2:8 ?>ABC?0Rщ53> 
 

�>ABC?0NI89 4>;65=: 
7AаFP: 

 206=59H85 :;0AAK, A2>9AB20 8 E0@0:B5@8AB8:8 M;5:B@8G5A:8E F5?59; 
 >A=>2K @0AGёB0 ?5@5E>4=KE ?@>F5AA>2, G0AB>B=KE E0@0:B5@8AB8:, 30@<>-

=8G5A:8E @568<>2 @01>BK ;8=59=KE M;5:B@8G5A:8E F5?59; 

 >A=>2=K5 284K A83=0;>2 2 @048>B5E=8:5, <5B>4K 8E >?8A0=8O, E0@0:B5@8-
AB8:8 8 ?>:070B5;8; 

 A?5:B@0;L=K9 (G0AB>B=K9) 8 2@5<5==B9 <5B>4K 0=0;870 0=0;>3>2KE 8 
F8D@>2KE @048>B5E=8G5A:8E F5?59; 

 107>2K5 ?@8=F8?K ?@5>1@07>20=89 A83=0;>2 2 @048>B5E=8G5A:8E F5?OE. 

G@5FP: 

 2K?>;=OBL @0AGёB >A=>2=KE ?>:070B5;59 8 E0@0:B5@8AB8: ;8=59=KE 8 =5-
;8=59=KE, 0=0;>3>2KE 8 F8D@>2KE @048>B5E=8G5A:8E F5?59; 

 >?@545;OBL >A=>2=K5 E0@0:B5@8AB8:8 ?@>F5AA>2 2 M;5:B@8G5A:8E F5?OE 
?@8 AB0=40@B=KE 8 ?@>872>;L=KE 2E>4=KE 2>7459AB28OE; 

 4020BL :0G5AB25==CN D878G5A:CN B@0:B>2:C ?>;CG5==K< @57C;LB0B0<. 

в?а45FP: 

 <5B>40<8 0=0;870 @048>B5E=8G5A:8E F5?59 2> 2@5<5==B9 8 G0AB>B=>9 >1-
;0ABOE, 2 AB0F8>=0@=KE 8 ?5@5E>4=KE @568<0E, ?@8 30@<>=8G5A:8E 8 =530@<>=8-
G5A:8E 2>7459AB28OE; 

 =02K:0<8 87<5@5=89 >A=>2=KE ?0@0<5B@>2 @048>B5E=8G5A:8E A83=0;>2 8 
F5?59 A 8A?>;L7>20=85< A>2@5<5==>9 :>=B@>;L=>-87<5@8B5;L=>9 B5E=8:8; 

 =02K:0<8 >?@545;5=8O DC=:F8>=0;L=>9 ?@83>4=>AB8 B8?>2KE @048>B5E-
=8G5A:8E F5?59 4;O @50;870F88 7040==KE ?@5>1@07>20=89 A83=0;>2. 

 

III. �@8B5@88 >F5=820=8S @01>B ?>ABC?0Rщ8E 
 

�ABC?8B5;L=>5 8A?KB0=85 2 <038AB@0BC@C ?@>E>48B 2 2845 ?8AL<5==>3> B5A-
B8@>20=8O.  57C;LB0BK B5AB8@>20=8O >F5=820NBAO ?> 100-10;;L=>9 H:0;5. 

�064K9 18;5B A>45@68B 15 B5AB>2KE 2>?@>A>2. �>?@>AK 45;OBAO ?> :0B53>-
@8O< A;>6=>AB8: 10 2>?@>A>2 :0B53>@88 A (>F5=820NBAO ?> 5 10;;>2 :064K9) 8 5 
2>?@>A>2 :0B53>@88 B (>F5=820NBAO ?> 10 10;;>2 :064K9). !C<<0@=0O >F5=:0 =5 
?@52KH05B 100 10;;>2. 

�@>4>;68B5;L=>ABL 2ABC?8B5;L=>3> 8A?KB0=8O 3 2 0:045<8G5A:8E G0A0 (90 

<8=CB). 
 



 

$���# �� «��"#», ��"# 

� �� ����  

�!"#��"��0���� �!�/"���/ � � � ���� �� ��#'���� �� � �� ���� 

����!" �"# / «$���"&�)!�+�%��� %$��%&�� "�$��"&�� � ��-�&/ 
�!("$ �*�� � ��!���) %�/��» ��� ������/ 11.04.01 «$���"&�)!���» 

 

11 

 

IV. #@8<5@O B5AB>2OE 7040=89 

 

�040=8O :0B53>@88 � 

 

1. �5@28G=K9 ?0@0<5B@ G5BK@5E?>;NA=8:0 H11 ?@54AB02;O5B A>1>9 .... 
□   2KE>4=CN ?@>2>48<>ABL 2 @568<5 %% =0 2E>45 
□   2E>4=>5 A>?@>B82;5=85 2 @568<5 �� =0 2KE>45 
□   :>MDD8F85=B ?5@540G8 ?> =0?@O65=8N 2 @568<5 %% =0 2KE>45  
□   :>MDD8F85=B ?5@540G8 ?> B>:C 2 @568<5 �� =0 2KE>45 

 

2. '5@57 8=4C:B82=>ABL ?@>B5:05B ?>:070==K9 =865 B>: i(t). �@5<5==аO 
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3. �0 @8AC=:5 A;520 87>1@065= 8=D>@<0F8>==K9 A83=0;. �@5<5==аO 480-
3@0<<0 A>>B25BAB2CNI53> 5<C 0<?;8BC4=>-<>4C;8@>20==>3> A83=0;0 ?>:070=0 =0 
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�040=8O :0B53>@88 � 

 

1. �@5<5==аO 4803@0<<0 A2>1>4=>3> ?@>F5AA0 
2 :>;510B5;L=>< :>=BC@5 87>1@065=0 =0 @8AC=:5. 
�>1@>B=>ABL :>;510B5;L=>3> :>=BC@0, >:@C3;5==0O 
4> F5;>3> 7=0G5=8O, A>AB02;O5B & 

 

□   3             □   6            □   9             □   27 

 

2. �@54AB02;5==K9 =0 @8AC=:5 A;520 CA8;8B5;L ?>AB@>5= =0 B@0=78AB>@5, 
?@>E>4=0O 2>;LB0<?5@=0O E0@0:B5@8AB8:0 :>B>@>3> ?@82545=0 =0 @8AC=:5 A?@020. 
�0 2E>4 CA8;8B5;O ?>40= A83=0; u�%(t) = 0.2·cos(210

5t) �. #3>; >BA5G:8 2KE>4-
=>3> B>:0 CA8;8B5;O ?@8 MB>< A>AB02;O5B & 3@04CA>2. 
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3. !8AB5<=0O DC=:F8O F8D@>2>3> D8;LB@0 8<55B 284: 
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. �=0G5=85 

>BAGёB0 8<?C;LA=>9 E0@0:B5@8AB8:8 B0:>3> F8D@>2>3> D8;LB@0 =0 2B>@>< B0:B5 
(?@8 =C<5@0F88 B0:B>2 A =C;O) A>AB02;O5B &  

 

□   32             □   3 ½             □   1             □   2 
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874., 8A?@. 4 �.: �KAH0O H:>;0, 2003. 4 575 A. 

2. �B015:>2, �. �. �A=>2K B5>@88 F5?59: CG51. / �. �. �B015:>2. 4 3-5 874., 
AB5@. 4 !�1.: �740B5;LAB2> «�0=L», 2009. 4 432 A. 

3. �>=>@>2A:89, �. !.  048>B5E=8G5A:85 F5?8 8 A83=0;K: CG51. ?>A>185 4;O 
2C7>2. 4 5-5 874., 8A?@. 8 4>?. 4 �.: �@>D0, 2006. 4 719 A. 
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