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#�1.1, #�1.3, 
#�1.4, #�2.1, 

#�3.3, #�4.5 

�$2, 4, 23, 30 
 

 4F9@4F<K9E>B9 B:<84A<9 8<E>D9FAB= E?GK4=AB= 69?<K<AO. �<EC9DE<S 
E?GK4=AB= 69?<K<AO. %D98A99 >648D4F<KAB9 BF>?BA9A<9 E?GK4=AB= 69?<K<AO. 1 

#@0:B8G5A:>5 70=OB85 №12!4IB:89A<9 @4F9@4F<K9E>B7B B:<84A<S, 8<EC9DE<< 
< ED98A97B >648D4F<KAB7B BF>?BA9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO ;484AAB= 
;4>BAB@ D4ECD989?9A<S. 

1 

&5<0 4. "A=>2=K5 G8A;5==K5 <5B>4K 
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4.1. +8A;5==>5 
8=B53@8@>20=85 
 

%>45@60=85 CG51=>3> <0B5@80;0  "�1, "�2,, 

#�1.1, #�1.3, 
#�1.4, #�2.1, 

#�3.3, #�4.5 

�$2, 4, 23, 30 
 

1. (BD@G?O CDS@BG7B?PA<>B6. (BD@G?4 FD4C9J<=. (BD@G?4 %<@CEBA4.  
2 

2. �5EB?RFA4S CB7D9LABEFP CD< K<E?9AAB@ <AF97D<DB64A<<.    
#@0:B8G5A:>5 70=OB85 № 13. �OK<E?9A<9 <AF97D4?B6 CB HBD@G?4@ 
CDS@BG7B?PA<>B6, FD4C9J<= < HBD@G?9 %<@CEBA4. "J9A>4 CB7D9LABEF<. 2 

4.2. +8A;5==>5 
48DD5@5=F8@>20=85 

%>45@60=85 CG51=>3> <0B5@80;0  "�1, "�2, 

#�1.1, #�1.3, 
#�1.4, #�2.1, 

1. Ч<E?9AAB9 8<HH9D9AJ<DB64A<9.  
2 2. (BD@G?O CD<5?<:9AAB7B 8<HH9D9AJ<DB64A<S, BEAB64AAO9 A4 



<AF9DCB?SJ<BAAOI HBD@G?4I !PRFBA4. #B7D9LABEFP 6 BCD989?9A<< CDB<;6B8AB= #�3.3, #�4.5 

�$2, 4, 23, 30 
 

#@0:B8G5A:>5 70=OB85 № 14. Ч<E?9AAB9 8<HH9D9AJ<DB64A<9. (BD@G?O 
CD<5?<:9AAB7B 8<HH9D9AJ<DB64A<S, BEAB64AAO9 A4 <AF9DCB?SJ<BAAOI 
HBD@G?4I !PRFBA4. #B7D9LABEFP 6 BCD989?9A<< CDB<;6B8AB= 

1 

4.3. +8A;5==>5 
@5H5=85 
>1K:=>25==KE 
48DD5@5=F80;L=KE 
C@02=5=89 

%>45@60=85 CG51=>3> <0B5@80;0  "�1, "�2, 

#�1.1, #�1.3, 
#�1.4, #�2.1, 

#�3.3, #�4.5 

�$2, 4, 23, 30 
 

#BEFDB9A<9 <AF97D4?PAB= >D<6B=.  9FB8 Э=?9D4. 2 

#@0:B8G5A:>5 70=OB85 №15. !4IB:89A<9 ;A4K9A<S HGA>J<< E <ECB?P;B64A<9@ 
@9FB84 Э=?9D4. 1 

%0<>AB>OB5;L=0O @01>B0 >1CG0NI8EAO: 
�BAEC9>F A4 F9@G: «%?GK4=A4S 69?<K<A4. �<E>D9FA4S < A9CD9DO6A4S E?GK4=AO9 69?<K<AO. �4>BA 
D4ECD989?9A<S E?GK4=AB= 69?<K<AO» 

6 

 

#@><56CB>G=0O 0BB5AB0F8O (M:70<5=) 10  

�A53>: 76  

 

�?S I4D4>F9D<EF<>< GDB6AS BE6B9A<S GK95AB7B @4F9D<4?4 <ECB?P;GRFES E?98GRM<9 B5B;A4K9A<S: 
1. -B;A4>B@<F9?PAO= (G;A464A<9 D4A99 <;GK9AAOI B5N9>FB6, E6B=EF6); 
2. - D9CDB8G>F<6AO= (6OCB?A9A<9 89SF9?PABEF< CB B5D4;JG, <AEFDG>J<< <?< CB8 DG>B6B8EF6B@) 
3.- CDB8G>F<6AO= (C?4A<DB64A<9 < E4@BEFBSF9?PAB9 6OCB?A9A<9 89SF9?PABEF<, D9L9A<9 CDB5?9@AOI ;484K) 
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3. '%�"��/ $������*�� #$"�$�  / '+��!"� ��%*�#��!/ 

3.1 &@51>20=8O : <8=8<0;L=><C <0B5@80;L=>-B5E=8G5A:><C >15A?5G5=8N 

'K95A4S 8<EJ<C?<A4 D94?<;G9FES 6 GK95AB@ >45<A9F9  
"5BDG8B64A<9 GK95AB7B >45<A9F4: 
 CBE48BKAO9 @9EF4 CB >B?<K9EF6G B5GK4RM<IES; 
 D45BK99 @9EFB CD9CB8464F9?S; 
 @9FB8<K9E><9 @4F9D<4?O CB 8<EJ<C?<A9. 
&9IA<K9E><9 ED98EF64 B5GK9A<S D45BK97B @9EF4 CD9CB8464F9?S: >B@CPRF9DAB9 

B5BDG8B64A<9, >BFBDB9 8B?:AB EBBF69FEF6B64FP EB6D9@9AAO@ FD95B64A<S@ 
59;BC4EABEF< < A48ё:ABEF<, CD98GE@4FD<64FP 6B;@B:ABEFP @AB7BHGA>J<BA4?PAB7B 
<ECB?P;B64A<S >45<A9F4, E J9?PR <;GK9A<S EBBF69FEF6GRM9= 8<EJ<C?<AO, 
@G?PF<@98<=AB9 B5BDG8B64A<9 (CDB9>FBD < CDB9>J<BAAO= Q>D4A <?< <AF9D4>F<6A4S 
8BE>4), ?B>4?PA4S E9FP E 6OIB8B@ 6 Internet. 

!4<@9AB64A<9 EC9J<4?PAB7B CB@9M9A<S: GK95A4S 4G8<FBD<S 8?S CDB6989A<S 
CD4>F<K9E><I ;4ASF<=, 7DGCCB6OI >BAEG?PF4J<=, <A8<6<8G4?PAOI >BAEG?PF4J<=, 
F9>GM97B >BAFDB?S, CDB@9:GFBKAB= 4FF9EF4J<<, BEA4M9AAO9 B5BDG8B64A<9@ < 
F9IA<K9E><@< ED98EF64@< B5GK9A<S, 4 F4>:9 K<F4?PAO= ;4?, CB@9M9A<9 8?S 
E4@BEFBSF9?PAB= D45BFO, E 8BEFGCB@ > E9F< «�AF9DA9F» < Э�"%. "EA4M9AABEFP: 
>B@C?9>F GK95AB= @959?<, ABGF5G>, CDB9>J<BAAB9 B5BDG8B64A<9 (@G?PF<@98<=AO= 
CDB9>FBD < Q>D4A).  

#5@5G5=L ;8F5=78>==>3> 8 A2>1>4=> @0A?@>AB@0=O5<>3> ?@>3@0<<=>3> 
>15A?5G5=8O: 

#@8 87CG5=88 48AF8?;8=K 2 D>@<0B5 M;5:B@>==>3> >1CG5=8O A 
8A?>;L7>20=85< �"& 

3.2. �=D>@<0F8>==>5 >15A?5G5=85 @50;870F88 ?@>3@0<<K 

�?S D94?<;4J<< CDB7D4@@O 5<5?<BF9KAO= HBA8 B5D4;B64F9?PAB= BD74A<;4J<< 
<@99F C9K4FAO9 </<?< Q?9>FDBAAO9 B5D4;B64F9?PAO9 < <AHBD@4J<BAAO9 D9EGDEO,  
<ECB?P;G9@O9 6 B5D4;B64F9?PAB@ CDBJ9EE9. 

#5@5G5=L @5:><5=4C5<KE CG51=KE 8740=89, 4>?>;=8B5;L=>9 ;8B5@0BC@K 
�=B5@=5B-@5AC@A>2, 107K 40==KE 181;8>B5G=>3> D>=40: 

3.2.1."A=>2=K5 8AB>G=8:8: 
1. �B7B@B?B6 !.�.  4F9@4F<>4: GK95. 8?S %#". 3  .: �DBH4, 2019. 
2. �B7B@B?B6 !.�. %5BDA<> ;484K CB @4F9@4F<>9: GK95. CBEB5<9 8?S %#". 3  .: �DBH4, 
2019 

3. �B7B@B?B6 !.�. #D4>F<K9E><9 ;4ASF<S CB @4F9@4F<>9: GK95. CBEB5<S 8?S %#". 3  .: 
�DBH4, 2019. 
4. &4F4D<AB64, �. �.,  4F9@4F<>4. #D4>F<>G@ 8?S EC9J<4?PABEF< %FDB<F9?PEF6B < 
Q>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 : GK95AB9 CBEB5<9 / �. �. &4F4D<AB64. 
4  BE>64 : �AB$GE, 2021. 4 201 E. 4 ISBN 978-5-406-14210-3. 4 URL: 

https://book.ru/book/956767  4 &9>EF : Q?9>FDBAAO=. 
3.2.2.�>?>;=8B5;L=K5 8AB>G=8:8: 
 

1.  Э?9>FDBAA4S 5<5?<BF9>4. (BD@4 8BEFGC4: www.math.ru/lib 

 

3.2.3.#5@8>48G5A:85 8740=8O: 
 

3.2.4.#5@5G5=L ?@>D5AA8>=0;L=KE 107 40==KE 8 8=D>@<0F8>==KE 
A?@02>G=KE A8AB5<:  

1.�AHBD@4J<BAAO= CBDF4?. ($9:<@ 8BEFGC4): URL: http://www.fipi.ru . 

.�AHBD@4J<BAAO= CBDF4?. ($9:<@ 8BEFGC4): URLhttp://www.mathege.ruwww.fipi.ru  

1.�AHBD@4J<BAAO= CBDF4?. ($9:<@ 8BEFGC4): URL: http://www.fipi.ru    

2.�AHBD@4J<BAAO= CBDF4?.($9:<@ 8BEFGC4):  Lhttp://www.exponenta.ruwww.fipi.ru  

http://www.math.ru/lib
http://www.fipi.ru/
http://www.mathege.ru/
http://www.mathege.ru/
http://www.fipi.ru/
http://www.fipi.ru/
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4. �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�/ '+��!"� 
��%*�#��!/ 

 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S GK95AB7B CD98@9F4 BEGM9EF6?S9FES 
CD9CB8464F9?9@ 6 CDBJ9EE9 CDB6989A<S F9BD9F<K9E><I, CD4>F<K9E><I < ?45BD4FBDAOI 
;4ASF<=, 6OCB?A9A<S B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<= (CB87BFB6>< EBB5M9A<= < 
CD9;9AF4J<=). 

#DB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 Э��� �! 

 

$57C;LB0BK >1CG5=8O (',�, "�/#�, �$) #>:070B5;8 >F5=:8 
@57C;LB0B>2 

(>@<0 8 
<5B>4K 
:>=B@>;O 8 
>F5=:8 

@57C;LB0B>2 
>1CG5=8O 

�=0BL:   

BEAB6AO9 CBASF<S < @9FB8O @4F9@4F<K9E>B7B 
4A4?<;4, 8<E>D9FAB= @4F9@4F<><,   
F9BD<< 69DBSFABEF< < @4F9@4F<K9E>B= 
EF4F<EF<><; 
BEAB6AO9 K<E?9AAO9 @9FB8O D9L9A<S 
CD<>?48AOI ;484K. 
"� 2 �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 
CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< <AHBD@4J<< < 
<AHBD@4J<BAAO9 F9IAB?B7<< 8?S 6OCB?A9A<S 
;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 

#� 1.1 #DB6B8<FP 79B89;<K9E><9 D45BFO 6 
CDBJ9EE9 <;OE>4A<S 46FB@B5<?PAOI 8BDB7 < 
4QDB8DB@B6; 
#� 1.3. #DB9>F<DB64FP >BAEFDG>F<6AO9 
Q?9@9AFO 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6; 
#� 1.4. #DB9>F<DB64FP FD4AECBDFAO9 
EBBDG:9A<S < <I Q?9@9AFO A4 46FB@B5<?PAOI 
8BDB74I < 4QDB8DB@4I. 
�$23 #B?GK9A<9 B5GK4RM<@<ES 6B;@B:ABEF< 
E4@BD4E>DOF<S < E4@BD94?<;4J<S ?<KABEF<. 
�$30 "EGM9EF6?SRM<= CB<E> < <ECB?P;B64A<9 
<AHBD@4J<<, A9B5IB8<@B= 8?S QHH9>F<6AB7B 
6OCB?A9A<S D4;?<KAOI ;484K, 
CDBH9EE<BA4?PAB7B < ?<KABEFAB7B D4;6<F<S. 

�?4899F BEAB6AO@< 
CBASF<S@< < 
@9FB84@< 

@4F9@4F<K9E>B7B 
4A4?<;4, 8<E>D9FAB= 
@4F9@4F<><,   
F9BD<< 69DBSFABEF< < 
@4F9@4F<K9E>B= 
EF4F<EF<><; 
BEAB6AO9 K<E?9AAO9 
@9FB8O D9L9A<S 
CD<>?48AOI ;484K. 

- ;4M<F4 
CD4>F<K9E><I 
D45BF; 
- 

EB59E98B64A<9; 
- >B??B>6<G@; 
- F9EF<DB64A<9; 
- >BAFDB?PA4S 
D45BF4 

'<5BL:   

D9L4FP CD<>?48AO9 ;484K< E <ECB?P;B64A<9@ 
Q?9@9AFB6 8<HH9D9AJ<4?PAB7B < <AF97D4?PAB7B 
<EK<E?9A<S; 
D9L4FP CDBEF9=L<9 8<HH9D9AJ<4?PAO9 

GD46A9A<S 6 K4EFAOI CDB<;6B8AOI;  
A4IB8<FP ;A4K9A<S HGA>J<= E CB@BMPR DS84 

 4>?BD9A4; 
D9L4FP CDBEF9=L<9 ;484K<, <ECB?P;GS 

Q?9@9AFO F9BD<< 69DBSFABEF<; 
A4IB8<FP HGA>J<< D4ECD989?9A<S E?GK4=AB= 

�9@BAEFD<DG9F 
G@9A<9 D9L4FP 
CD<>?48AO9 ;484K< E 
<ECB?P;B64A<9@ 
Q?9@9AFB6 
8<HH9D9AJ<4?PAB7B < 
<AF97D4?PAB7B 
<EK<E?9A<S; 
D9L4FP CDBEF9=L<9 

8<HH9D9AJ<4?PAO9 

- ;4M<F4 
CD4>F<K9E><I 
D45BF; 
- 

EB59E98B64A<9; 
- >B??B>6<G@; 
- F9EF<DB64A<9; 
- >BAFDB?PAS 
D45BF4 
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69DBSFABEF<; 
<ECB?P;B64FP @9FB8 Э=?9D4 8?S K<E?9AAB7B 

D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<=; 
A4IB8<FP 4A4?<F<K9E>B9 6OD4:9A<9 

CDB<;6B8AB= CB F45?<KAO@ 84AAO@; 
D9L4FP B5O>AB69AAO9 8<HH9D9AJ<4?PAO9 
GD46A9A<S. 
"�1   �O5<D4FP ECBEB5O D9L9A<S ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF<, CD<@9A<F9?PAB 
> D4;?<KAO@ >BAF9>EF4@ 

#� 2.1 �OCB?A9A<9 D45BF CB CDB<;6B8EF6G 
8BDB:AB-EFDB<F9?PAOI @4F9D<4?B6 
#� 3.3 �OCB?A9A<9 D4EK9FB6 F9IA<>B-
Q>BAB@<K9E><I CB>4;4F9?9= EFDB<F9?PEF64 
46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6. 
#� 4.5 �OCB?A9A<9 D4EK9FB6 F9IA<>B-
Q>BAB@<K9E><I CB>4;4F9?9= D9@BAF4 
46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 
�$2 #DBS6?SRM<= 4>F<6AGR 7D4:84AE>GR 
CB;<J<R, 89@BAEFD<DGRM<= CD<69D:9AABEFP 
CD<AJ<C4@ K9EFABEF<, CBDS8BKABEF<, 
BF>DOFBEF<, Q>BAB@<K9E>< 4>F<6AO= < 
GK4EF6GRM<= 6 EFG89AK9E>B@ < 
F9DD<FBD<4?PAB@ E4@BGCD46?9A<<, 6 FB@ K<E?9 
A4 GE?B6<SI 8B5DB6B?PK9EF64, CDB8G>F<6AB 
6;4<@B89=EF6GRM<= < GK4EF6GRM<= 6 
89SF9?PABEF< B5M9EF69AAOI BD74A<;4J<=. 
�$4 #DBS6?SRM<= < 89@BAEFD<DGRM<= 
G64:9A<9 > ?R8S@ FDG84, BEB;A4RM<= J9AABEFP 
EB5EF69AAB7B FDG84. %FD9@SM<=ES > 
HBD@<DB64A<R 6 E9F96B= ED989 ?<KABEFAB < 
CDBH9EE<BA4?PAB7B >BAEFDG>F<6AB7B 
«J<HDB6B7B E?984». 

GD46A9A<S 6 K4EFAOI 
CDB<;6B8AOI;  
A4IB8<FP ;A4K9A<S 

HGA>J<= E CB@BMPR 
DS84  4>?BD9A4; 
D9L4FP CDBEF9=L<9 

;484K<, <ECB?P;GS 
Q?9@9AFO F9BD<< 
69DBSFABEF<; 
A4IB8<FP HGA>J<< 

D4ECD989?9A<S 
E?GK4=AB= 
69DBSFABEF<; 
<ECB?P;B64FP @9FB8 

Э=?9D4 8?S 
K<E?9AAB7B D9L9A<S 
8<HH9D9AJ<4?PAOI 
GD46A9A<=; 
A4IB8<FP 

4A4?<F<K9E>B9 
6OD4:9A<9 
CDB<;6B8AB= CB 
F45?<KAO@ 84AAO@; 
D9L4FP B5O>AB69AAO9 
8<HH9D9AJ<4?PAO9 
GD46A9A<S 

 

5. #�$�+�!0 �%#"�0�'� /)  �&"�"� "�'+�!�/: 

 

5.1 #0AA82=K5: 

- ?9>J<< FD48<J<BAAO9 59; CD<@9A9A<S @G?PF<@98<=AOI ED98EF6 < 59; D4;84FBKAB7B 
@4F9D<4?4; 
- 89@BAEFD4J<S GK95AOI H<?P@B6; 
- D4EE>4;; 
- E9@<A4DO, CD9<@GM9EF69AAB 6 6<89 B5EG:89A<S 8B>?48B6 EFG89AFB6 CB F9@ <?< 
<AO@ 6BCDBE4@; 
- E4@BEFBSF9?PAO9 < >BAFDB?PAO9 D45BFO; 
- F9EFO; 
- KF9A<9 < BCDBE. 

(6748<>899AB689 ?@9?>8464B9;O :4: AC5N9:B4 A >5Cч4NM8<AO :4: >5N9:B>< 
?>7=464B9;L=>9 89OB9;L=>AB8). 
 

5.2  �:B82=K5 8 8=B5@0:B82=K5:  
- 4>F<6AO9 < <AF9D4>F<6AO9 ?9>J<<; 
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- D45BF4 6 7DGCC4I; 
- GK95A4S 8<E>GEE<S; 
- 89?B6O9 < DB?96O9 <7DO; 
- <7DB6O9 GCD4:A9A<S; 
- F6BDK9E><9 ;484A<S; 
- >DG7?O9 EFB?O (>BAH9D9AJ<<) E <ECB?P;B64A<9@ ED98EF6 @G?PF<@98<4; 
- D9L9A<9 CDB5?9@AOI ;484K; 
- 4A4?<; >BA>D9FAOI E<FG4J<=; 
- @9FB8 @B8G?PAB7B B5GK9A<S; 
- CD4>F<K9E><= Q>EC9D<@9AF; 
- B5GK9A<9 E <ECB?P;B64A<9@ >B@CPRF9DAOI B5GK4RM<I CDB7D4@@. 

 (6748<>899AB689 ?@9?>8464B9;O :4: AC5N9:B4 A >5Cч4NM8<AO :4: AC5N9:B>< 
?>7=464B9;L=>9 89OB9;L=>AB8). 
 
 . 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


