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#D98@9F < <EFBD<S D4;6<F<S @9FB8B6 BCF<@<;4J<< 
( "). #D<AJ<CO < CD<@9DO @B89?<DB64A<S 
Q>BAB@<K9E><I < F9IA<K9E><I CDB5?9@ 6 HBD@9 ;484K 
BCF<@<;4J<<. 

#BEF4AB6>< Q>EFD9@4?PAOI ;484K. �D48<9AF, 
79EE<4A, ?B>4?PAO9 CD<5?<:9A<S 

2. &<CO ;484K ?<A9=AB7B 
CDB7D4@@<DB64A<S 

#D<@9DO ;484K ?<A9=AB7B CDB7D4@@<DB64A<S. 
"5M4S, EF4A84DFA4S (E<@@9FD<KA4S), >4ABA<K9E>4S 
(BEAB6A4S) ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S 

3 �D4H<K9E>B9 D9L9A<9 
;484K ?<A9=AB7B 
CDB7D4@@<DB64A<S 

�9B@9FD<K9E>B9 <EFB?>B64A<9 ;484K< ?<A9=AB7B 
CDB7D4@@<DB64A<S. 
�484K<, EB89D:4M<9 5B?99 86GI C9D9@9AAOI, 
8BCGE>4RM<9 7D4H<K9E>B9 D9L9A<9 

4 %<@C?9>E-@9FB8 %<@C?9>E- @9FB8 D9L9A<S BEAB6AB= ;484K< ?<A9=AB7B 
CDB7D4@@<DB64A<S. 
 9FB8 �4AJ<74 

5 �484K< 59;GE?B6AB= 
BCF<@<;4J<< 

'E?B6<S Q>EFD9@G@4 ;484K< 59;GE?B6AB= @<A<@<;4J<<. 
%>BDBEFP EIB8<@BEF< CBE?98B64F9?PABEF9=. 
 9FB8O C9D6B7B CBDS8>4. &9BD9@4 B E>BDBEF< 
EIB8<@BEF< @9FB8B6 ECGE>4. "5M4S EI9@4 B8AB@9DAB= 
@<A<@<;4J<<.  9FB8O D9L9A<S ;484K< 59;GE?B6AB= 
BCF<@<;4J<< 

6 �484K< GE?B6AB= 
BCF<@<;4J<< 

 <A<@<;4J<S A4 CDBEFOI @AB:9EF64I (A9B5IB8<@O9 
GE?B6<S I- 7B CBDS8>4, 8BEF4FBKAO9 GE?B6<S @<A<@G@4 
I-7B CBDS8>4). "EAB6AO9 @9FB8O (CDB9>J<< 7D48<9AF4, 
GE?B6AB7B 7D48<9AF4). �484K< E B7D4A<K9A<S@< 
D469AEF64@<. #D46<?B @AB:<F9?9= �47D4A:4 
(A9B5IB8<@O9 GE?B6<S @<A<@G@4 I-7B CBDS8>4). 
'E?B6<S @<A<@G@4 II-7B CBDS8>4 (A9B5IB8<@O9, 
8BEF4FBKAO9 GE?B6<S). 
!9B5IB8<@O9 < 8BEF4FBKAO9 GE?B6<S @<A<@G@4 8?S 
B5M9= ;484K< 6OCG>?B7B CDB7D4@@<DB64A<S (&9BD9@4 
�GA4-&4>>9D4, F9BD9@4 �GA4-&4>>9D4 6 F9D@<A4I 
E98?B6B= FBK><).  9FB8O D9L9A<S ;484K 'E?B6AB= 
BCF<@<;4J<< (@9FB8 @AB:<F9?9= �47D4A:4, @9FB8 
<E>?RK9A<=, @9FB8 LFD4HAOI HGA>J<=) 

7 �<A4@<K9E>B9 
CDB7D4@@<DB64A<9 

 AB7BL47B6O9 CDBJ9EEO CD<ASF<S D9L9A<=. �484K4 
8<A4@<K9E>B7B CDB7D4@@<DB64A<S 6 B5M9@, 6<89, 99 
79B@9FD<K9E>4S < Q>BAB@<K9E>4S <AF9DCD9F4J<<. 
#D<AJ<C BCF<@4?PABEF<. #D<@9DO D9L9A<S 
CDBEF9=L<I ;484K @9FB8B@ 8<A4@<K9E>B7B 



 

 

CDB7D4@@<DB64A<S. 
�484K< D4ECD989?9A<S D9EGDEB6 

8 �4D<4J<BAAB9 
<EK<E?9A<9 

#BEF4AB6>4 ;484K<, CD<@9DO < BEAB6AO9 CBASF<S ��. 
�?4EE<K9E><9 ;484K< ��. !9B5IB8<@O9 GE?B6<S 
Q>EFD9@G@4. 'D46A9A<9 1=?9D4 3 �47D4A:4. 
!9B5IB8<@O9 GE?B6<S Q>EFD9@G@4 6 A9>BFBDOI K4EFAOI 
E?GK4SI. �BEF4FBKAO9 GE?B6<S Q>EFD9@G@4 

9 �484K< BCF<@4?PAB7B 
GCD46?9A<S ("') 

#BEF4AB6>< ;484K "'.  9FB8O D9L9A<S ;484K "'. 
#D<@9DO 

 

7. (BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES 
CB 8<EJ<C?<A9 (@B8G?R) 

 

#D98GE@BFD9AO E?98GRM<9 6<8O >BAFDB?S >4K9EF64 BE6B9A<S >BA>D9FAB= 
8<EJ<C?<AO: 

- F9>GM<= >BAFDB?P GEC9649@BEF< 

- CDB@9:GFBKA4S 4FF9EF4J<S B5GK4RM<IES CB 8<EJ<C?<A9 
(BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES CB 

8<EJ<C?<A9 BHBD@?9A 6 #$��"��!�� > $��"+�� #$"�$�  � ��%*�#��!/ 

&9>GM<= >BAFDB?P GEC9649@BEF< B59EC9K<649F BJ9A<64A<9 IB84 BE6B9A<S 
8<EJ<C?<AO 6 CDBJ9EE9 B5GK9A<S. 

 

7.1 #4ECBDF HBA84 BJ9ABKAOI ED98EF6 8?S CDB6989A<S F9>GM9= 4FF9EF4J<< CB 
8<EJ<C?<A9 (@B8G?R) 
№ 
C/C 

�BAFDB?<DG9@O9 D4;89?O (F9@O)  !4<@9AB64A<9 BJ9ABKAB7B ED98EF64 

1 1?9@9AFO @4F9@4F<K9E>B7B 
4A4?<;4. 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

2. &<CO ;484K ?<A9=AB7B 
CDB7D4@@<DB64A<S 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

3 �D4H<K9E>B9 D9L9A<9 ;484K 
?<A9=AB7B CDB7D4@@<DB64A<S 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

4 %<@C?9>E-@9FB8 "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

5 �484K< 59;GE?B6AB= BCF<@<;4J<< "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

6 �484K< GE?B6AB= BCF<@<;4J<< "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

7 �<A4@<K9E>B9 CDB7D4@@<DB64A<9 "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

8 �4D<4J<BAAB9 <EK<E?9A<9 "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

9 �484K< BCF<@4?PAB7B GCD46?9A<S "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 



 

 

("') F9EF<DB64A<9. 
 

 

7.2 &<CB6O9 >BAFDB?PAO9 ;484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 8?S BJ9A>< 
;A4A<=, G@9A<=, A46O>B6 < (<?<) BCOF4 89SF9?PABEF< 6 CDBJ9EE9 F9>GM97B >BAFDB?S  

 

&<CB6O9 6BCDBEO  
 

1. #D<@9DO CBEF4AB6B> ;484K BCF<@<;4J<< 
2. (BD@G?<DB6>4 ;484K< BCF<@<;4J<<. �484K< F9BD<< BCF<@<;4J<< 

3. #BASF<9 ?B>4?PAB7B, 7?B54?PAB7B Q>EFD9@G@4 
4. #DB5?9@4 EGM9EF6B64A<S D9L9A<S (&9BD9@4 �9=9DLFD4EE4, 99 E?98EF6<9) 
5. �D48<9AF HGA>J<<. �<A9=AB9 ?B>4?PAB9 CD98EF46?9A<9 HGA>J<< 

6. �9EE<4A. �B>4?PAB9 >648D4F<KAB9 CD98EF46?9A<9 HGA>J<< 

7. �?4EEO HGA>J<= (�OCG>?O9, E<?PAB6OCG>?O9). %6B=EF64 6OCG>?OI HGA>J<= 

8. 'E?B6<S Q>EFD9@G@4 6 ;484K9 59;GE?B6AB= BCF<@<;4J<< 
9. %GM9EF6B64A<9 < 98<AEF69AABEFP D9L9A<S 6 ;484K9 59;GE?B6AB= @<A<@<;4J<< 
10. %>BDBEF< EIB8<@BEF< CBE?98B64F9?PABEF9= 

11.  9FB8O ECGE>4. $9?4>E4J<BAAO9 CDBJ9EEO 

12. 'E?B6<S 6O5BD4 A4CD46?9A<S ECGE>4 
13. 'E?B6<S 6O5BD4 L474 ECGE>4 
14. &9BD9@4 B E>BDBEF< EIB8<@BEF< @9FB8B6 ECGE>4 
15. �D48<9AFAO= @9FB8. "J9A>4 E>BDBEF< EIB8<@BEF< 

16.  9FB8 !PRFBA4. "J9A>4 E>BDBEF< EIB8<@BEF< 

17. %BCDS:9AAO9 A4CD46?9A<S.  9FB8 EBCDS:9AAOI 7D48<9AFB6 
18. #D<AJ<CO BD74A<;4J<< @9FB8B6 B8AB@9DAB7B ECGE>4 
19. (BD@O ;484K �# 

20. �D4H<K9E>B9 D9L9A<9 ;484K< �# 

21. �4;<EAO9 8BCGEF<@O9 D9L9A<S (��$) ;484K< �# 

22. #9D9IB8 BF B8AB7B ��$ > 8DG7B@G 6 E<@C?9>E-@9FB89 (% ) 
23. �D<F9D<= 6O5BD4 6O7B8AB7B EFB?5J4 6 %  (B5BEAB64A<9) 
24. %<@C?9>E 3 @9FB8 D9L9A<S ;484K< �# 

25. �6GIQF4CAO= E<@C?9>E-@9FB8 
26. �6B=EF69AA4S ;484K4 �# 

27. &D4AECBDFA4S ;484K4. !4IB:89A<9 ��$ 

28.  9FB8 CBF9AJ<4?B6 D9L9A<S FD4AECBDFAB= ;484K< 

29. #BEF4AB6>< ;484K J9?BK<E?9AAB7B CDB7D4@@<DB64A<S (�*#) 
30. &BKAO9 @9FB8O D9L9A<S �*# 

31. �B>4?PAO9 @9FB8O D9L9A<S �*# 

32. 'E?B6<S Q>EFD9@G@4 6 ;484K9 GE?B6AB= @<A<@<;4J<< A4 CDBEFOI @AB:9EF64I 
33.  9FB8 CDB9>J<< 7D48<9AF4 
34.  9FB8 GE?B6AB7B 7D48<9AF4 
35. 'E?B6<S Q>EFD9@G@4 6 ;484K4I E B7D4A<K9A<S@< D469AEF64@<. 
36.  9FB8 ?<A94D<;4J<< 
37.  9FB8 1DDBG-�GD6<J4 
38.  9FB8 LFD4HAOI HGA>J<= 

39. !9B5IB8<@O9 GE?B6<S Q>EFD9@G@4 B5M9= ;484K< A9?<A9=AB7B CDB7D4@@<DB64A<S 
(!�#) 

40. �BEF4FBKAO9 GE?B6<S Q>EFD9@G@4 B5M9= ;484K< !�# 

41. !9B5IB8<@O9 < 8BEF4FBKAO9 GE?B6<S Q>EFD9@G@4 6 ;484K9 6OCG>?B7B 
CDB7D4@@<DB64A<S 

42. #BEF4AB6>4 ;484K< BCF<@4?PAB7B GCD46?9A<S. (GA>J<S < GD46A9A<9 �9??@4A4 



 

 

43.  9FB8 8<A4@<K9E>B7B CDB7D4@@<DB64A<S 
44. %C9J<4?PAO= >?4EE ;484K 8<A4@<K9E>B7B CDB7D4@@<DB64A<S 
45. �?4EE<K9E><9 ;484K< 64D<4J<BAAB7B <EK<E?9A<S (��). 
46. !9B5IB8<@O9 GE?B6<S BCF<@4?PABEF< 6 ;484K4I ��. 
47. �BEF4FBKAO9 GE?B6<S BCF<@4?PABEF< 6 ;484K4I ��. 
 

&<CB6O9 CDB5?9@AB-4A4?<F<K9E><9 ;484A<S 
 

П@>5;9<=>-4=4;8B8G9A:>9 7484=89: 
1. !9B5IB8< @O9 < 8BEF 4F BKAO9 GE?B6<S 59;GE?B6AB7B Q>EF D9 @G@4 
f (X) Nx

2My
22x y 20x 10y 2 extr 

�A4?<F<K9E>< BFOE>4FP Q>EFD9@G@ HGA>J<< 86GI C9D9@9AAOI 
(E <ECB?P;B64A<9@ 4CC4D4F4 A9B5IB8<@OI < 8BEF4FBKAOI GE?B6<= Q>EFD9@G@4).   
(N - CD98CBE?98ASS J<HD4 ;4KёF><, M CBE?98ASS J<HD4 ;4KёF><) 

 

2 .  !9B5IB8< @O9 < 8BEF 4F BKAO9 GE?B6<S GE?B6AB7B Q>EF D9 @G@4 
f (X) Nx

2My
22x y 20x 10y 2 extr 

2x + y = -1 

�D4H<K9E>< BFOE>4FP Q>EFD9@G@ HGA>J<< 86GI C9D9@9AAOI 
(E <ECB?P;B64A<9@ 4CC4D4F4 A9B5IB8<@OI < 8BEF4FBKAOI GE?B6<= Q>EFD9@G@4).   
(N - CD98CBE?98ASS J<HD4 ;4KёF><, M CBE?98ASS J<HD4 ;4KёF><) 

 

3. +<E?9AAO9 @9FB8O CB<E>4 59;GE?B6AB7B Q>EFD9@G@4 
f(x) = x4 + x2 + x +1 

!4=F< FBK>G @<A<@G@4 x* HGA>J<< f (x) x A4 BFD9;>9 [a, b] = [-1,0] E FBKABEFPR e=0,003 < 

@<A<@4?PAB9 ;A4K9A<9 fmin 

1.  9FB8B@ CB?B6<AAB7B 89?9A<S; 
2.  9FB8B@ ;B?BFB7B E9K9A<S; 
3.  9FB8B@ (<5BA4KK<. 

 

4.  9F B8O 59 ;GE?B6AB= @<A<@<;4J<< HGA>J<< @AB7<I C9D9@9AAOI 1 -7B  CBDS8>4 
(N - CD98CBE?98ASS J<HD4 ;4KёF><, M -CBE?98ASS J<HD4 ;4KёF><) 

f (X) Nx
2My

22x y 20x 10y 2 extr 

a) %89?4FP FD< <F9D4J<< @9FB8B@ 7D48<9AFAB7B ECGE>4 <; A4K4?PAB= FBK><  

X
0 

= (-1, -2) 6 A4CD46?9A<< Q>EFD9@G@4 
b) %89?4FP B8AG <F9D4J<R @9FB8B@ A4<E>BD9=L97B ECGE>4 <; A4K4?PAB= FBK><  

X
0 

= (-1, -2) 6 A4CD46?9A<< Q>EFD9@G@4 
c) %89?4FP 869 <F9D4J<< @9FB8B@ ECDS:9AAOI 7D48<9AFB6 <; A4K4?PAB= FBK><  

X
0 

= (-1, -2) 6 A4CD46?9A<< Q>EFD9@G@4 
 

&9@O <EE?98B64F9?PE><I, F6BDK9E><I CDB9>FB6 

 

П>87>B>6:4 8AA;98>64B9;PA:8E ?@>9:B>6 ?> B9<4<: 
1. !9?<A9=A4S BCF<@<;4J<S.  9FB8 ;B?BFB7B E9K9A<S. 
2.  9FB8 (<5BA4KK< 

3. #D<698<F9 4?7BD<F@ @9FB84 )G>4-�:<6E4.  
4. �64;<APRFBAB6E><= @9FB8 
5. +<E?9AAO= Q>EC9D<@9AF  
6. 'E?B6<S �GA4-&4>>9D4 
7.  9FB8 6A9LA<I LFD4HB6 



 

 

8.  9FB8 6AGFD9AA<I LFD4HB6 
9. 'A<@B84?PAO9 HGA>J<< 

10. �9B@9FD<S ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S. 
11. �6B=EF69AAO= E<@C?9>E-@9FB8 < 8B>4;4F9?PEF6B F9BD9@O 86B=EF69AABEF<. 
12. �484K< J9?BK<E?9AAB7B CDB7D4@@<DB64A<S. 
13. �484K< C4D4@9FD<K9E>B7B ?<A9=AB7B CDB7D4@@<DB64A<S 6 Q>BAB@<>9. 
14. �4D<4AFO FD4AECBDFAB= ;484K<. &D4AECBDFA4S ;484K4 CB >D<F9D<R 6D9@9A<. 
15.  9FB8O D9L9A<S E<EF9@ ?<A9=AOI A9D469AEF6. 
16. �BA9KABEFP E<@C?9>E 4?7BD<F@4. 
17. %9F96O9 ;484K< (B CBKF4?PBA9, >B@@<6BS:9D9, ;484K4 D4;@9M9A<S). 
18. %BEF46?9A<9 >D4FK4=L<I @4DLDGFB6. 
19. �484K4 B @4>E<@4?PAB@ CBFB>9 6 E9F<. 
20. �484K< BCF<@<;4J<< 6 @4F9@4F<>9 < H<;<>9. 
21.  9FB8 69F69= < 7D4A<J 6 ;484K9 B >B@@<6BS:9D9. 
22.  9FB8 69F69= < 7D4A<J 6 ;484K9 >4?9A84DAB7B C?4A<DB64A<S. 
23. "EAB6AO9 CBASF<S F9BD<< 7D4HB6. 
24.  B89?< E9F96B7B C?4A<DB64A<S. 
25. "EAB6AO9 CBASF<S @AB7B>D<F9D<4?PAB= BCF<@<;4J<<. 
26.  9FB8 4A4?<;4 <9D4DI<=. 
27. �484K< 8DB5AB-?<A9=AB7B CDB7D4@@<DB64A<S. 

 

&<CB6O9 ;484A<S > <AF9D4>F<6AO@ ;4ASF<S@ 

 

�4ASF<9 CDB6B8<FES 6 HBD@9 89?B6B= <7DO. 
 

1. �484K4 B CGF9L9EF69AA<>9 
!4 @9EFABEF< <@99FES E9FP 8BDB7, E6S;O64RM<I A9E>B?P>B A4E9?9AAOI CGA>FB6. 
#GF9L9EF69AA<> A4IB8<FES 6 CGA>F9 a0 , <; >BFBDB7B, 86<74SEP CB B8AB= <; FD9I 8BDB7, 
@B:AB CBC4EFP 6 CGA>FO a1, a2 , a3 . �; >4:8B7B CGA>F4 BCSFP 6OIB8SF DB6AB FD< 8BDB7<, 
698GM<9 6 a4 , a5 , a6 . �; A<I 3 6 a7 , a8, a9 < F4> 84?99, 6C?BFP 8B >BA9KAOI CGA>FB6 
b1 = a3⋅N −2 , b2 = a3⋅N −1, b3 = a3⋅N . 

�?<AO 6E9I 8BDB7 ;484AO. !4=F< A4<5B?99 >BDBF><= CGFP <; a0 6 B8<A <; >BA9KAOI CGA>FB6. 
$9L<FP ;484KG CD< N = 5. "J9A<F9 >B?<K9EF6B BC9D4J<= E?B:9A<S < ED46A9A<S CD< 99 
D9L9A<< CB @9FB8G �9??@4A4, 4 F4>:9 CD< CB?AB@ C9D95BD9 6E9I CGF9=. 
 

2. �484K4 B D4ECD989?9A<< <A69EF<J<= 

!G:AB D4ECD989?<FP @9:8G N CD98CD<SF<S@< EG@@G a , 6O89?9AAGR 8?S <I <A69EF<DB64A<S. 
�;69EFAB, KFB 6?B:9A<9 ED98EF6 6 D4;@9D9 y 6 k -B9 CD98CD<SF<9 B59EC9K<649F CD<5O?P 6 
D4;@9D9 dk ( y). *9?PR D4ECD989?9A<S S6?S9FES CB?GK9A<9 @4>E<@4?PAB7B EG@@4DAB7B 
8BIB84. $9L<FP ;484KG CD< N = 4, a = 300 CD< GE?B6<<, KFB EG@@O <A69EF<J<= 6E9784 >D4FAO 
50, 4 HGA>J<< dk ( y) 8?S y = 50⋅ j ( j = 0, 1, ... , 6) CD<A<@4RF ;A4K9A<S, ;484AAO9 6 F45?.  
�A4K9A<S HGA>J<< dk ( y)  

y 0 50 100 150 200 250 300 

d1( y) 0 50 120 140 150 200 250 

d2 ( y) 0 60 130 140 130 160 200 

d3 ( y) 0 30 60 100 130 200 250 

d4 ( y) 0 40 100 110 120 160 220 

 

3. �484K4 B ;47DG;>9 EG8A4 
%G8AB, <@9RM99 7DG;BCB8N9@ABEFP a , ;47DG:49FES CD98@9F4@< N F<CB6. "8<A CD98@9F i -7B 
F<C4 <@99F EFB<@BEFP yi < 69E zi . &D95G9FES A4=F< 64D<4AF ;47DG;>< EG8A4, CD< >BFBDB@ 
EFB<@BEFP 6;SFOI A4 5BDF CD98@9FB6 @4>E<@4?PA4. 



 

 

$9L<FP ;484KG 8?S N = 3, a = 200, y1 = 25, y2 = 40, y3 = 80, z1 = 40, z2 = 50, z3 = 70. 

 

4. �484K4 B D4ECD989?9A<< E A9<;69EFAO@ A4K4?PAO@ EBEFBSA<9@ 

#D98CD<SF<9 D45BF49F 6 F9K9A<9 N ?9F. �4FD4FO CB A4K4?PAB= ;4>GC>9 EODPS D46AO α ⋅ y02 , 

789 y0 4 >B?<K9EF6B CB>GC49@B7B EODPS. � A4K4?9 i -7B 7B84 K4EFP xi <@9RM97BES EODPS 
CGE>49FES 6 CDB<;6B8EF6B. 1FB CD<ABE<F 8BIB8 fi(xi)) . "CD989?<FP BCF<@4?PAB9 A4K4?PAB9 
>B?<K9EF6B < <ECB?P;B64A<9 EODPS CB 7B84@, @4>E<@<;<DGRM99 EG@@4DAO= 8BIB8 E GK9FB@ 
;4FD4F A4 CB>GC>G EODPS. #D<ASFP 2 
N = 2, α =1, f1(x1) = x1, f2 (x2 ) = 0.5x2

2 . 

 

18. �484K4 B 8<A4@<K9E>B@ 6O89?9A<< E 6B;6D4F4@< 

#D98CD<SF<9 HGA>J<BA<DG9F N ?9F. !4K4?PAO= >4C<F4? D469A a . 

�4:8O= 7B8 A9>BFBD4S K4EFP ui <@9RM9=ES EG@@O CGE>49FES 6 B5BDBF E GE?B6<9@ 6B;6D4F4 6 
>4EEG 6 >BAJ9 7B84 EG@@O 6 D4;@9D9 ϕi (ui ). �DB@9 FB7B, <; 8BIB84 6OC?4K<649FES EG@@4 fi (ui 

) 6 >4K9EF69 6B;A47D4:89A<S D45BFA<>4@. 
!4=F< BCF<@4?PAO9 ;A4K9A<S u1, u2 , ... , uN , @4>E<@<;<DGRM<9 EG@@G 6OC?4K9AAOI 
6B;A47D4:89A<=. �OCB?A<FP D4EK9F CD< N = 3, 2 

f1(u) = 0.1⋅u , ϕ1(u) = 0.7⋅u, f2 (u) = 0.2⋅u, ϕ 2 (u ) = 0.3 ⋅ u, f3 (u) = u, ϕ3 (u ) = 0. 

 

&<CB6O9 F9EFO 

 

1) '>4:<F9 @9FB8O CBDS8>4:  
4.) @9FB8 )G>4-�:<6E4 
5.) @9FB8 !PRFBA4 
6.) @9FB8 EBCDS:ёAAOI 7D48<9AFB6  
7.) @9FB8 !PRFBA4-$4HEBA4 

2) +FB B5N98<AS9F @9FB8 A4<E>BD9=L97B ECGE>4 < @9FB8 #4GQ?4  

4.) B54 <ECB?P;GRF @9FB8 >648D4F<KAB= <AF9DCB?SJ<<; 
5.) B54 A4IB8SF @<A<@G@ HGA>J<< n -C9D9@9AAOI  
6.) B54 <ECB?P;GRF E6B=EF6B A4CD46?9A<S 7D48<9AF4 

3) '>4:<F9 >4>4S @B89?P FD4AECBDFAB= ;484K< S6?S9FES ;4>DOFB=. 
4.) EG@@4DAO= B5N9@ ;4C4EB6 EB6C4849F E EG@@4DAO@ B5N9@B@ CBFD95ABEF9= 5.) 
EG@@4DAO= B5N9@ ;4C4EB6 5B?PL9 EG@@4DAB7B B5N9@4 CBFD95ABEF9= 

6.) EG@@4DAO= B5N9@ ;4C4EB6 @9APL9 EG@@4DAB7B B5N9@4 CBFD95ABEF9= 
4) '>4:<F9, >4>4S ;484K4 ?<A9=AB7B CDB7D4@@<DB64A<S S6?S9FES CDBF<6BD9K<6B=:  

4.) B5?4EFPR D9L9A<= E<EF9@O A9D469AEF6 S6?S9FES ;4@>AGF4S B5?4EFP 
5.) B5?4EFPR D9L9A<S E<EF9@O A9D469AEF6 S6?S9FES A9B7D4A<K9AA4S B5?4EFP 6.) 
B5?4EFPR D9L9A<S E<EF9@O A9D469AEF6 S6?S9FES CGEF4S B5?4EFP 

5) '>4:<F9, CB >4><@ GE?B6<S@ @B:AB EG8<FP B5 GA<@B84?PABEF< HGA>J<<:  

4.) HGA>J<S A4 BFD9;>9 <@99F FB?P>B B8<A Q>EFD9@G@ 

5.) HGA>J<S A4 BFD9;>9 <@99F A9E>B?P>B Q>EFD9@G@B6 
6.) HGA>J<S 8BEF<749F Q>EFD9@G@ A4 B8AB@ <; >BAJB6 BFD9;>4 

6) �4>B9 A4CD46?9A<9 G>4;O649F 7D48<9AF HGA>J<< f øxù? 

4.) A4CD46?9A<9 A4<5B?PL97B G5O64A<S HGA>J<< 
5.) A4CD46?9A<9 A4<5B?PL97B 6B;D4EF4A<S HGA>J<<  

6.) A4CD46?9A<9 >4E4F9?PAB= > HGA>J<< 
7) '>4:<F9, KFB CB;6B?S9F BCD989?<FP >D<F9D<= %<?P69EFD4?  

4.) CB?B:<F9?PAGR BCD989?9AABEFP @4FD<JO �9EE9 
5.) BFD<J4F9?PAGR BCD989?9AABEFP @4FD<JO �9EE9  
6.) EB5EF69AAO9 ;A4K9A<S @4FD<JO �9EE9 



 

 

8) '>4:<F9, >4><9 @9FB8O <ECB?P;GRFES 8?S CBEFDB9A<S C9D6BA4K4?PAOI BCBDAOI 
C?4AB6 FD4AECBDFAB= ;484K<: 

4.) @9FB8 CBF9AJ<4?B6 
5.) @9FB8 E969DB-;4C48AB7B G7?4 
6.) @9FB8 @<A<@4?PAB= EFB<@BEF<  

7.) @9FB8 86B=AB7B CD98CBKF9A<S 
9) �484K4 ?<A9=AB7B CDB7D4@@<DB64A<S <@99F >4ABA<K9E><= 6<8.  AB:9EF6B 
8BCGEF<@OI D9L9A<= A9CGEFB9 < B7D4A<K9AB. �O59D<F9 E<FG4J<R CD< 84AAB@ 

GE?B6<<: 
4.) BCF<@4?PAB7B D9L9A<S ;484K< A9 EGM9EF6G9F  
5.) 8BCB?A<F9?PAO9 C9D9@9AAO9 EBEF46?SRF 54;<E  
6.) ;484K4 A9 <@99F 8BCGEF<@B7B D9L9A<S 

10) +FB F4>B9 ;484K4 ?<A9=AB7B CDB7D4@@<DB64A<S? 
4.) QFB ;484K4, G >BFBDB= J9?964S HGA>J<S < B7D4A<K9A<S <@9RF ?<A9=AGR 

A9;46<E<@BEFP 
5.) QFB ;484K4, D9L9A<9 >BFBDB= A4IB8SF EFDB7B 6 BCD989?9AAB@ CBDS8>9, 59; 
D4;69F6?9A<= (F.9 CB ?<A9=AB= EFDG>FGD9) 
6.) QFB ;484K4, 6E9 C9D9@9AAO9 >BFBDB= ?<A9=AB ;46<E<@O @9:8G EB5B=. 

11) '>4:<F9, >4><9 C9D9@9AAO9 <; C9D9K<E?9AAOI S6?SRFES BCBDAO@<:  

4.) CDS@4S C9D9E9>49F B5?4EFP 8BCGEF<@OI ;A4K9A<= 
5.) CDS@4S <@99F B8AG B5MGR FBK>G E B5?4EFPR 8BCGEF<@OI ;A4K9A<= 
6.) CDS@4S CDBIB8<F K9D9; B8AG <; EFBDBA B5?4EF< 8BCGEF<@OI ;A4K9A<= 

12) � @9FB89 54DP9DAOI HGA>J<= HGA>J<S LFD4H4 8B?:A4: 
4.) G69?<K<FP ;A4K9A<9 J9?96B= HGA>J<< A4 7D4A<J9 B5?4EF<  
5.) A9B7D4A<K9AAB 6B;D4EF4FP A4 7D4A<J9 B5?4EF< 
7.) <7ABD<DB64FP CB8IB8 > 7D4A<J9 B5?4EF< 

13) �4><9 C9D9@9AAO9 @B:AB CD<ASFP 6 >4K9EF69 54;<EAOI 6 ;484K9 ?<A9=AB7B 
CDB7D4@@<DB64A<S? 
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4.) CDS@4S C9D9E9>49F B5?4EFP 
5.) CDS@4S <@99F E B5?4EFPR B8AG B5MGR FBK>G 
6.) CDS@4S CDBIB8<F K9D9; B8AG <; EFBDBA B5?4EF< 

15) �E?< > ;484K9 ?<A9=AB7B CDB7D4@@<DB64A<S CBEF46?9A4 86B=EF69AA4S ;484K4 < 
B8A4 <; ;484K 86B=EF69AAB= C4DO <@99F BCF<@4?PAB= D9L9A<9, FB: 

4.) @4>E<@4?PAB9 ;A4K9A<9 J9?96B= HGA>J<< <EIB8AB= ;484K< < @<A<@4?PAB9 
;A4K9A<9 J9?96B= HGA>J<< 86B=EF69AAB= ;484K< K<E?9AAB D46AO 

5.) @4>E<@4?PAB9 ;A4K9A<9 J9?96B= HGA>J<< <EIB8AB= ;484K< < @<A<@4?PAB9 
;A4K9A<9 J9?96B= HGA>J<< 86B=EF69AAB= ;484K< A9 D46AO 

6.) @4>E<@4?PAB9 ;A4K9A<9 J9?96B= HGA>J<< <EIB8AB= ;484K< < @<A<@4?PAB9 
;A4K9A<9 J9?96B= HGA>J<< 86B=EF69AAB= ;484K< D46AO AG?R 

16) +9@ BF?<K4RFES @9FB8 !PRFBA4 < !PRFBA4-$4HEBA4?  
4.) 6O5BDB@ L474 
5.) 6O5BDB@ 69>FBD4 7D48<9AF4  
6.) 6O5BDB@ @4FD<JO �9EE9 



 

 

1 7 )  �4>4S 69?<K<A4 6 E<@C?9>EAB@ @9FB89 A9?<A9=AB7B CDB7D4@@<DB64A<S 
<E>?RK49FES A4 >4:8B= <F9D4J<<?  

4.) 69DL<A4 E A4<@9APL<@ ;A4K9A<9@ J9?96B= HGA>J<<  

5.) 69DL<A4 E A4<5B?PL<@ ;A4K9A<9@ J9?96B= HGA>J<<  

6.) 69DL<A4 J9AFD4 FS:9EF< 
 

7.3  9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, G@9A<=, 
A46O>B6 < (<?<) BCOF4 89SF9?PABEF< 

 

�E9 ;484A<S, <ECB?P;G9@O9 8?S F9>GM97B >BAFDB?S HBD@<DB64A<S >B@C9F9AJ<= 
GE?B6AB @B:AB D4;89?<FP A4 869 7DGCCO:  

1. ;484A<S, >BFBDO9 6 E<?G E6B<I BEB59AABEF9= @B7GF 5OFP D94?<;B64AO FB?P>B 6 
CDBJ9EE9 B5GK9A<S A4 ;4ASF<SI (A4CD<@9D, 8<E>GEE<S, >DG7?O= EFB?, 8<ECGF, @<A<-

>BAH9D9AJ<S);  
2. ;484A<S, >BFBDO9 8BCB?ASRF F9BD9F<K9E><9 6BCDBEO (CD4>F<K9E><9 ;484A<S, 

CDB5?9@AB-4A4?<F<K9E><9 ;484A<S, F9EF).  
�OCB?A9A<9 6E9I ;484A<= S6?S9FES A9B5IB8<@O@ 8?S HBD@<DB64A<S < >BAFDB?S 

;A4A<=, G@9A<= < A46O>B6. #BQFB@G, 6 E?GK49 A96OCB?A9A<S ;484A<= 6 CDBJ9EE9 B5GK9A<S, 
<I A9B5IB8<@B «BFD45BF4FP» 8B ;4K9F4 (Q>;4@9A4). �<8 ;484A<=, >BFBDO9 A9B5IB8<@B 
6OCB?A<FP 8?S ?<>6<84J<< «;48B?:9AABEF<» BCD989?S9FES 6 <A8<6<8G4?PAB@ CBDS8>9, E 
GK9FB@ CD<K<A A96OCB?A9A<S.  

 

1. &D95B64A<9 > F9BD9F<K9E>B@G GEFAB@G BF69FG 
 "J9A>4 ;A4A<= CD98CB?4749F 8<HH9D9AJ<DB64AAO= CB8IB8 > EFG89AFG, GK9F 97B 

<A8<6<8G4?PAOI ECBEB5ABEF9=, EF9C9AP GE6B9A<S < E<EF9@4F<;4J<< BEAB6AOI CBASF<= < 
>4F97BD<= CB 8<EJ<C?<A9. �DB@9 FB7B, BJ9A<649FES A9 FB?P>B 7?G5<A4 ;A4A<= CBEF46?9AAOI 
6BCDBEB6, AB < G@9A<9 <ECB?P;B64FP 6 BF69F9 CD4>F<K9E><= @4F9D<4?. "J9A<649FES >G?PFGD4 
D9K<, 6?489A<9 A46O>4@< BD4FBDE>B7B <E>GEEF64. 

�@8B9@88 >F9=864=8я: CBE?98B64F9?PABEFP, CB?ABF4, ?B7<KABEFP <;?B:9A<S, 4A4?<; 
D4;?<KAOI FBK9> ;D9A<S, E4@BEFBSF9?PAB9 B5B5M9A<9 @4F9D<4?4, <ECB?P;B64A<9 
CDBH9EE<BA4?PAOI F9D@<AB6, >G?PFGD4 D9K<, A46O>< BD4FBDE>B7B <E>GEEF64. �;?B:9A<9 
@4F9D<4?4 59; H4>F<K9E><I BL<5B>. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 @4F9D<4? <;?4749FES <EK9DCO64RM9, 
CBE?98B64F9?PAB, 7D4@BFAB < ?B7<K9E>< EFDB=AB, CD< QFB@ D4E>DO64RFES A9 FB?P>B BEAB6AO9 
CBASF<S, AB < 4A4?<;<DGRFES   FBK>< ;D9A<S D4;?<KAOI 46FBDB6. "5GK4RM<=ES A9 
;4FDG8AS9FES E BF69FB@, EB5?R849F >G?PFGDG D9K<. 

"J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES F69D8B ;A49F @4F9D<4?, 7D4@BFAB < CB 
EGM9EF6G <;?4749F 97B, ;A49F CD4>F<K9E>GR 54;G, AB CD< BF69F9 A4 6BCDBE 8BCGE>49F 
A9EGM9EF69AAO9 CB7D9LABEF<.    

 "J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES BE6B<? FB?P>B BEAB6AB= 
@4F9D<4?, AB A9 ;A49F BF89?PAOI 89F4?9=, 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB CD46<?PAO9 
HBD@G?<DB6><, A4DGL49F CBE?98B64F9?PABEFP 6 <;?B:9A<< @4F9D<4?4, ;4FDG8AS9FES E 
BF69F4@<, CB>4;O649F BFEGFEF6<9 8B?:AB= E6S;< @9:8G 4A4?<;B@, 4D7G@9AF4J<9= < 
6O6B84@<.  

"J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 BF69K49F A4 
CBEF46?9AAO9 6BCDBEO. 

 

2. &6BDK9E><9 ;484A<S  
ЭAA9 3 QFB A95B?PL4S CB B5N9@G C<EP@9AA4S D45BF4, EBK9F4RM4S E6B5B8AO9, 

EG5N9>F<6AO9 D4EEG:89A<S CB BCD989?9AAB= F9@9 E Q?9@9AF4@< A4GKAB7B 4A4?<;4. &9>EF 
8B?:9A 5OFP ?97>B K<F49@, AB A9B5IB8<@B <;5974FP A4DBK<FB D4;7B6BDAB7B EF<?S, E?9A74, 
L45?BAAOI HD4;. "5N9@ QEE9 EBEF46?S9F CD<@9DAB 2 3 2,5 EFD. 12 LD<HFB@ E B8<A4DAO@ 



 

 

<AF9D64?B@ (59; GK9F4 F<FG?PAB7B ?<EF4).  
�@8B9@88 >F9=864=8я - BJ9A>4 GK<FO649F EB5?R89A<9 :4ADB6B= EC9J<H<>< QEE9, 

A4?<K<9 ?B7<K9E>B= EFDG>FGDO CBEFDB9A<S F9>EF4, A4?<K<9 46FBDE>B= CB;<J<<, 99 A4GKABEFP < 
E6S;P E EB6D9@9AAO@ CBA<@4A<9@ 6BCDBE4, 489>64FABEFP 4D7G@9AFB6, EF<?P <;?B:9A<S, 
BHBD@?9A<9 D45BFO. %?98G9F CB@A<FP, KFB CDS@B9 ;4<@EF6B64A<9 (59; BHBD@?9A<S J<F4F) 
F9>EF4 <; �AF9DA9F4 <?< Q?9>FDBAAB= 5<5?<BF9>< A98BCGEF<@B. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 BCD989?S9FES: A4?<K<9 ?B7<K9E>B= 
EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S K4EFP, 
D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9 E 6O6B84@<, CB?GK9AAO@< 6 D9;G?PF4F9 
D4EEG:89A<S); A4?<K<9 K9F>B BCD989?9AAB= ?<KAB= CB;<J<< CB F9@9 QEE9; 489>64FABEFP 
4D7G@9AFB6 CD< B5BEAB64A<< ?<KAB= CB;<J<<, EF<?P <;?B:9A<S. 

"J9A>4 «E>@>H>» EF46<FES, >B784 6 J9?B@ BCD989?S9FES: A4?<K<9 ?B7<K9E>B= 
EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S K4EFP, 
D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9 E 6O6B84@<, CB?GK9AAO@< 6 D9;G?PF4F9 
D4EEG:89A<S); AB A9 CDBE?9:<649FES A4?<K<9 K9F>B BCD989?9AAB= ?<KAB= CB;<J<< CB F9@9 
QEE9; A9 8BEF4FBKAB 4D7G@9AFB6 CD< B5BEAB64A<< ?<KAB= CB;<J<<.  

"J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, >B784 6 J9?B@ BCD989?S9FES: A4?<K<9 
?B7<K9E>B= EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S 
K4EFP, D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9). !B A9 CDBE?9:<64RFES K9F><9 6O6B8O, 
A4DGL49FES EF<?P <;?B:9A<S. 

"J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< A9 6OCB?A9AO A<>4><9 FD95B64A<S. 
 

3. &D95B64A<9 > D9L9A<R E<FG4J<BAAB=, CDB5?9@AB= ;484K< (>9=E-
<;@9D<F9?<) 

%FG89AF 8B?:9A G@9FP 6O89?<FP BEAB6AO9 CB?B:9A<S <; F9>EF4 ;484K<, >BFBDO9 
FD95GRF 4A4?<;4 < E?G:4F GE?B6<S@< D9L9A<S. �EIB8S <; CBEF46?9AAB7B 6BCDBE4 6 ;484K9, 
CBCOF4FPES @4>E<@4?PAB FBKAB BCD989?<FP CDB5?9@G < EBBF69FEF69AAB D9L<FP 99.  

 �484K< 8B?:AO D9L4FPES EFG89AF4@< C<EP@9AAB. #D< D9L9A<< ;484K F4>:9 64:AB 
CD46<?PAB EHBD@G?<DB64FP < ;4C<E4FP 6BCDBEO, A4K<A4S E 5B?99 B5M<I <, >BAK4S K4EFAO@<. 

�@8B9@88 >F9=864=8я 3 BJ9A>4 GK<FO649F @9FB8O < ED98EF64, <ECB?P;B64AAO9 CD< 
D9L9A<< E<FG4J<BAAB=, CDB5?9@AB= ;484K<. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 B5GK4RM<=ES 6OCB?A<? ;484A<9 (D9L<? 
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;484A<=. 

 

10. &D95B64A<9 > C<EP@9AAB@G BCDBEG (>BAFDB?PAB= D45BF9) 
"J9A<649FES A9 FB?P>B 7?G5<A4 ;A4A<= CBEF46?9AAOI 6BCDBEB6, AB < G@9A<9 <;?B:<FP 

C<EP@9AAB. 
�@8B9@88 >F9=864=8я: CBE?98B64F9?PABEFP, CB?ABF4, ?B7<KABEFP <;?B:9A<S, 4A4?<; 

D4;?<KAOI FBK9> ;D9A<S, E4@BEFBSF9?PAB9 B5B5M9A<9 @4F9D<4?4. �;?B:9A<9 @4F9D<4?4 59; 
H4>F<K9E><I BL<5B>. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 EB5?R89AO 6E9 >D<F9D<<. 
"J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES F69D8B ;A49F @4F9D<4?, 7D4@BFAB < CB 

EGM9EF6G <;?4749F 97B, ;A49F CD4>F<K9E>GR 54;G, AB 8BCGE>49F A9EGM9EF69AAO9 
CB7D9LABEF<.    

"J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES BE6B<? FB?P>B BEAB6AB= 



 

 

@4F9D<4?, AB A9 ;A49F BF89?PAOI 89F4?9=, 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB CD46<?PAO9 
HBD@G?<DB6><, A4DGL49F CBE?98B64F9?PABEFP 6 <;?B:9A<< @4F9D<4?4, ;4FDG8AS9FES E 
BF69F4@<, CB>4;O649F BFEGFEF6<9 8B?:AB= E6S;< @9:8G 4A4?<;B@, 4D7G@9AF4J<9= < 
6O6B84@<.  

"J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 BF69K49F A4 
CBEF46?9AAO9 6BCDBEO. 
 

8. #9D9K9AP BEAB6AB= < 8BCB?A<F9?PAB= GK95AB= ?<F9D4FGDO, A9B5IB8<@B= 8?S 
BE6B9A<S 8<EJ<C?<AO (@B8G?S) 

 

8.1. "EAB6A4S GK95A4S ?<F9D4FGD4  
1. �FF9F>B6 �.�.  9FB8O BCF<@<;4J<< : GK95AB9 CBEB5<9 / �FF9F>B6 �.�., �4DG5<A 

�.%., �4A4FA<>B6 �.!.. 4 %4D4FB6 : �G;B6E>B9 B5D4;B64A<9, 2018. 4 272 c. 4 ISBN 978-5-

4487-0322-5. 4 &9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : 
[E4=F]. 4 URL: https://www.iprbookshop.ru/77664.html   

2. �459AOL96 %.�.  9FB8O BCF<@<;4J<< : GK95AB9 CBEB5<9 / �459AOL96 %.�., 
 4F9DB6 �.!.. 4 �9?9;AB7BDE> : %<5<DE>4S CB:4DAB-EC4E4F9?PA4S 4>489@<S �#%  +% 
$BEE<<, 2019. 4 135 c. 4 &9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR 
BOOKS : [E4=F]. 4 URL: https://www.iprbookshop.ru/90184.html   

3. �?48>B6 �.�.  9FB8O D9L9A<S ;484K BCF<@<;4J<< : GK95AB9 CBEB5<9 / �?48>B6 
�.�., �?48>B64 !.�.. 4 $BEFB6-A4-�BAG, &474ADB7 : �;84F9?PEF6B 2:AB7B H989D4?PAB7B 
GA<69DE<F9F4, 2019. 4 118 c. 4 ISBN 978-5-9275-3436-4. 4 &9>EF : Q?9>FDBAAO= // 
1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/100180.html   

4. �<8>B64 !.�.  9FB8O BCF<@<;4J<< E<EF9@ : GK95AB9 CBEB5<9 / �<8>B64 !.�., 
 9?PA<>B64 ".2.. 4 %4D4FB6 : �= #< 1D  98<4, 2018. 4 149 c. 4 ISBN 978-5-4486-0257-3. 

4 &9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/72547.html   

 

 

8.2. �BCB?A<F9?PA4S GK95A4S ?<F9D4FGD4: 
1. �4B;9DE>4S �.�.  9FB8O BCF<@<;4J<<. *9?BK<E?9AAB9 ?<A9=AB9 CDB7D4@@<DB64A<9 : 
GK95AB9 CBEB5<9 / �4B;9DE>4S �.�., �?P96 �.#., �964AB64 &.�.. 4 "@E> : �;84F9?PEF6B 
"@E>B7B 7BEG84DEF69AAB7B GA<69DE<F9F4, 2020. 4 40 c. 4 ISBN 978-5-7779-2484-1. 4 &9>EF 
: Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/108121.html   

2. #DB>BC9A>B !.2.  9FB8O BCF<@<;4J<< : GK95AB9 CBEB5<9 / #DB>BC9A>B !.2.. 4 

!<:A<= !B67BDB8 : !<:97BDB8E><= 7BEG84DEF69AAO= 4DI<F9>FGDAB-EFDB<F9?PAO= 
GA<69DE<F9F, 1�% �%�, 2018. 4 120 c. 4 ISBN 978-5-528-00287-3. 4 &9>EF : Q?9>FDBAAO= // 
1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/107379.html   

 

8.3.  #9D<B8<K9E><9 <;84A<S 
1. �GDA4? « 4F9@4F<K9E>B9 @B89?<DB64A<9 < K<E?9AAO9 @9FB8O».  4F9@4F<K9E>B9 

@B89?<DB64A<9 < K<E?9AAO9 @9FB8O (bmstu.ru) 
2. �9EFA<>  BE>B6E>B7B 'A<69DE<F9F4.  4F9@4F<>4,  9I4A<>4 (msu.su) 

3. �<E>D9FA4S @4F9@4F<>4. Discrete Mathematics and Applications. (mathnet.ru) 

 

9. #9D9K9AP D9EGDEB6 <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< "�AF9DA9F" (84?99 - 
E9FP "�AF9DA9F"), A9B5IB8<@OI 8?S BE6B9A<S 8<EJ<C?<AO (@B8G?S) 
1. (989D4?PAO= CBDF4? «$BEE<=E>B9 B5D4;B64A<9». http://www.edu.ru/  

https://www.iprbookshop.ru/77664.html
https://www.iprbookshop.ru/90184.html
https://www.iprbookshop.ru/100180.html
https://www.iprbookshop.ru/72547.html
https://www.iprbookshop.ru/108121.html
https://www.iprbookshop.ru/107379.html
https://mmcm.bmstu.ru/information/
https://mmcm.bmstu.ru/information/
http://vestnik.math.msu.su/
http://www.degruyter.com/view/j/dma
http://www.mathnet.ru/php/journal.phtml?jrnid=dm&option_lang=rus
http://www.edu.ru/


 

 

2. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 «!4GKA4S Q?9>FDBAA4S 5<5?<BF9>4 
eLIBRARY.RU» https://www.elibrary.ru    /  

3. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 ��!0  https://e.lanbook.com/  

4. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS  https://www.iprbookshop.ru  

5. https://www.rsl.ru - $BEE<=E>4S �BEG84DEF69AA4S �<5?<BF9>4 (D9EGDEO 
BF>DOFB7B 8BEFGC4) 
6. https://link.springer.com -  9:8GA4DB8A4S D9H9D4F<6A4S 54;4 84AAOI A4GKAOI 
<;84A<= Springerlink (D9EGDEO BF>DOFB7B 8BEFGC4) 
7. https://zbmath.org -  9:8GA4DB8A4S D9H9D4F<6A4S 54;4 84AAOI A4GKAOI <;84A<= 
zbMATH (D9EGDEO BF>DOFB7B 8BEFGC4) 
8. https://openedu.ru - «!4J<BA4?PA4S C?4FHBD@4 BF>DOFB7B B5D4;B64A<S» (D9EGDEO 
BF>DOFB7B 8BEFGC4) 

 

10.  9FB8<K9E><9 G>4;4A<S 8?S B5GK4RM<IES CB BE6B9A<R 8<EJ<C?<AO (@B8G?S) 
 

'EC9LAB9 BE6B9A<9 84AAB7B >GDE4 54;<DG9FES A4 D4J<BA4?PAB@ EBK9F4A<< A9E>B?P><I 
6<8B6 GK95AB= 89SF9?PABEF< 3 ?9>J<=, E9@<A4DE><I ;4ASF<=, E4@BEFBSF9?PAB= D45BFO. #D< 
QFB@ E4@BEFBSF9?PAGR D45BFG E?98G9F D4EE@4FD<64FP B8A<@ <; 7?46AOI ;69AP96 
CB?ABJ9AAB7B 6OEL97B B5D4;B64A<S, A4 >BFBDGR BF6B8<FES ;A4K<F9?PA4S K4EFP GK95AB7B 
6D9@9A<. 

%4@BEFBSF9?PA4S D45BF4 EFG89AFB6 E>?48O649FES <; E?98GRM<I EBEF46?SRM<I: 
1. D45BF4 E BEAB6AB= < 8BCB?A<F9?PAB= ?<F9D4FGDB=, E @4F9D<4?4@< <AF9DA9F4 < 

>BAEC9>F4@< ?9>J<=; 
2. 6A94G8<FBDA4S CB87BFB6>4 > >BAFDB?PAO@ D45BF4@, 6OCB?A9A<9 8B>?48B6, 

D9H9D4FB6 < >GDEB6OI D45BF; 
3. 6OCB?A9A<9 E4@BEFBSF9?PAOI CD4>F<K9E><I D45BF; 
4. CB87BFB6>4 > Q>;4@9A4@ (;4K9F4@) A9CBED98EF69AAB C9D98 A<@<. 
�?S CD46<?PAB= BD74A<;4J<< D45BFO A9B5IB8<@B GK<FO64FP CBDS8B> <;GK9A<S 

D4;89?B6 >GDE4, A4IB8SM<IES 6 EFDB7B= ?B7<K9E>B= CBE?98B64F9?PABEF<. #BQFB@G IBDBL99 
GE6B9A<9 B8AB= K4EF< 8<EJ<C?<AO S6?S9FES CD98CBEO?>B= 8?S GEC9LAB7B C9D9IB84 > 
E?98GRM9=. �484A<S, CDB5?9@AO9 6BCDBEO, CD98?B:9AAO9 8?S <;GK9A<S 8<EJ<C?<AO, 6 FB@ 
K<E?9 < 8?S E4@BEFBSF9?PAB7B 6OCB?A9A<S, ABESF @9:8<EJ<C?<A4DAO= I4D4>F9D < 
54;<DGRFES, CD9:89 6E97B, A4 CD<K<AAB-E?98EF69AAOI E6S;SI @9:8G >B@CBA9AF4@< 
B>DG:4RM97B A4E @<D4. � F9K9A<9 E9@9EFD4, A9B5IB8<@B CB87BFB6<FP D9H9D4FO (CDB9>FO) E 
<ECB?P;B64A<9@ D9>B@9A8G9@B= BEAB6AB= < 8BCB?A<F9?PAB= ?<F9D4FGDO < E84FP D9H9D4FO 
8?S CDB69D>< CD9CB8464F9?R. �4:AO@ EBEF46?SRM<@ 6 <;GK9A<< 84AAB7B >GDE4 S6?S9FES 
D9L9A<9 E<FG4J<BAAOI ;484K < D45BF4 A48 CDB5?9@AB-4A4?<F<K9E><@< ;484A<S@<, KFB 
CD98CB?4749F ;A4A<9 EBBF69FEF6GRM9= A4GKAB= F9D@<AB?B7<< < F.8. 

�?S ?GKL97B ;4CB@<A4A<S @4F9D<4?4 J9?9EBB5D4;AB <ECB?P;B64FP <A8<6<8G4?PAO9 
BEB59AABEF< < D4;AO9 6<8O C4@SF<: ;D<F9?PAGR, E?GIB6GR, 4EEBJ<4F<6AGR. 'EC9LAB@G 
;4CB@<A4A<R F4>:9 ECBEB5EF6G9F CD<6989A<9 SD><I E6<89F9?PEF6 < A47?S8AOI CD<@9DB6. 
'K95AO= @4F9D<4? 8B?:9A CBEFBSAAB CB6FBDSFPES < ;4>D9C?SFPES. 

#D< 6OCB?A9A<< 8B>?48B6, F6BDK9E><I, <AHBD@4J<BAAOI, <EE?98B64F9?PE><I CDB9>FB6 
BEB5B9 6A<@4A<9 E?98G9F B5D4M4FP A4 CB85BD <EFBKA<>B6 <AHBD@4J<< < @9FB8<>G D45BFO E 
A<@<. 

�?S GEC9LAB= E84K< Q>;4@9A4 (;4K9F4) D9>B@9A8G9FES EB5?R84FP E?98GRM<9 CD46<?4: 
1. #B87BFB6>4 > Q>;4@9AG (;4K9FG) 8B?:A4 CDB6B8<FPES E<EF9@4F<K9E><, 6 F9K9A<9 

6E97B E9@9EFD4. 
2. �AF9AE<6A4S CB87BFB6>4 8B?:A4 A4K4FPES A9 CB;8A99, K9@ ;4 @9ESJ 8B 

Q>;4@9A4.  

https://www.elibrary.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.rsl.ru/
https://link.springer.com/
https://zbmath.org/
https://openedu.ru/


 

 

3. �D9@S A9CBED98EF69AAB C9D98 Q>;4@9AB@ (;4K9FB@) ?GKL9 <ECB?P;B64FP F4><@ 
B5D4;B@, KFB5O BEF46<FP CBE?98A<= 89AP E6B5B8AO@ 8?S CB6FBD9A<S >GDE4 6 J9?B@, 8?S 
E<EF9@4F<;4J<< @4F9D<4?4 < 8BD45BF>< BF89?PAOI 6BCDBEB6.   

!4 Q>;4@9A9 6OEB>GR BJ9A>G CB?GK4RF EFG89AFO, <ECB?P;GRM<9 84AAO9, CB?GK9AAO9 
6 CDBJ9EE9 6OCB?A9A<S E4@BEFBSF9?PAOI D45BF, 4 F4>:9 <ECB?P;GRM<9 EB5EF69AAO9 6O6B8O 
A4 BEAB69 <;GK9AAB7B @4F9D<4?4. 

'K<FO64S ;A4K<F9?PAO= B5N9@ F9BD9F<K9E>B7B @4F9D<4?4, EFG89AF4@ D9>B@9A8G9FES 
D97G?SDAB9 CBE9M9A<9 < CB8DB5AB9 >BAEC9>F<DB64A<9 ?9>J<=.  

 

11. #9D9K9AP <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI CD< BEGM9EF6?9A<< 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?R), 6>?RK4S C9D9K9AP CDB7D4@@AB7B 
B59EC9K9A<S < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@ (CD< A9B5IB8<@BEF<) 
1. Microsoft Windows Server; 

2.  %9@9=EF6B "% Microsoft Windows; 

3. Libre Office E6B5B8AB D4ECDBEFD4AS9@O= BH<EAO= C4>9F E BF>DOFO@ <EIB8AO@ >B8B@; 
4. �AHBD@4J<BAAB-ECD46BKA4S E<EF9@4: %<EF9@4 �BAEG?PF4AF#?RE (�BAEG?PF4AF#?RE); 
5. �AHBD@4J<BAAB-CD46B6B9 B59EC9K9A<9 �4D4AF: 1?9>FDBAAO= C9D<B8<K9E><= ECD46BKA<> 
«%<EF9@4 ��$�!&» (%<EF9@4 ��$�!&); 
 #9D9K9AP <ECB?P;G9@B7B CDB7D4@@AB7B B59EC9K9A<S G>4;4A 6 C.12 84AAB= D45BK9= 
CDB7D4@@O 8<EJ<C?<AO. 

 

12. "C<E4A<9 @4F9D<4?PAB-F9IA<K9E>B= 54;O, A9B5IB8<@B= 8?S BEGM9EF6?9A<S 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?R) 
12.1. 'K95A4S 4G8<FBD<S 8?S CDB6989A<S GK95AOI ;4ASF<=, CD98GE@BFD9AAOI CDB7D4@@B= 
54>4?46D<4F4, BEA4M9AA4S B5BDG8B64A<9@ < F9IA<K9E><@< ED98EF64@< B5GK9A<S. 
 %C9J<4?<;<DB64AA4S @959?P: 
�B@C?9>F GK95AB= @959?< (EFB?, EFG?) CB >B?<K9EF6G B5GK4RM<IES; >B@C?9>F @959?< 8?S 
CD9CB8464F9?S; 8BE>4 (@4D>9DA4S). 
 &9IA<K9E><9 ED98EF64 B5GK9A<S: 
�B@CPRF9D 6 E5BD9 8?S CD9CB8464F9?S; >B@CPRF9DO 6 E5BD9 8?S B5GK4RM<IES; A4GLA<><; 
F9?96<;BD. 
 #9D9K9AP ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S, 6 FB@ K<E?9 BF9K9EF69AAB7B 
CDB<;6B8EF64 < E6B5B8AB D4ECDBEFD4AS9@B7B CDB7D4@@AB7B B59EC9K9A<S: 
Windows Server 2016, Windows 10, Microsoft Office, �BAEG?PF4AF#?RE, %<EF9@4 ��$�!&, 

Kaspersky �ndpoint Security, Microsoft Windows Server, Microsoft Project, Spider Project, 

EclipseIDEforJavaEEDevelopers, AndroidStudio, IntelliJIDEA, Adobe Acrobat Reader DC, 

Google Chrome, LibreOffice, Skype, Gimp, Paint.net, AnyLogic, Inkscape, Microsoft Visual 

Studio Community, Denver, GNU Octave, PostgreSQL, Ramus. 

 #B8>?RK9A<9 > E9F< «�AF9DA9F» < B59EC9K9A<9 8BEFGC4 6 Q?9>FDBAAGR <AHBD@4J<BAAB-

B5D4;B64F9?PAGR ED98G   '. 
 

12.2. #B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES. 
 %C9J<4?<;<DB64AA4S @959?P: 
�B@C?9>F GK95AB= @959?< (EFB?, EFG?) CB >B?<K9EF6G B5GK4RM<IES; >B@C?9>F @959?< 8?S 
CD9CB8464F9?S; 8BE>4 (@4D>9DA4S). 
 &9IA<K9E><9 ED98EF64 B5GK9A<S: 
�B@CPRF9D 6 E5BD9 8?S CD9CB8464F9?S; >B@CPRF9DO 6 E5BD9 8?S B5GK4RM<IES; >B?BA><; 
CDB9>FBD, Q>D4A. 
 #9D9K9AP ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S, 6 FB@ K<E?9 BF9K9EF69AAB7B 
CDB<;6B8EF64: 
Windows Server 2016, Windows 10, Microsoft Office, �BAEG?PF4AF#?RE, %<EF9@4 ��$�!&, 

Kaspersky �ndpoint Security. 



 

 

 #9D9K9AP E6B5B8AB D4ECDBEFD4AS9@B7B CDB7D4@@AB7B B59EC9K9A<S: 
Adobe Acrobat Reader DC, Google Chrome, LibreOffice, Skype, Zoom, Gimp, Paint.net, 

AnyLogic, Inkscape. 

 #B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BEA4M9AB >B@CPRF9DAB= 
F9IA<>B= E 6B;@B:ABEFPR CB8>?RK9A<S > E9F< "�AF9DA9F" < B59EC9K9A<9@ 8BEFGC4 6 
Q?9>FDBAAGR <AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G   '. 

 

13."5D4;B64F9?PAO9 F9IAB?B7<<, <ECB?P;G9@O9 CD< BE6B9A<< 8<EJ<C?<AO 
 

 �?S BE6B9A<S 8<EJ<C?<AO <ECB?P;GRFES >4> FD48<J<BAAO9 HBD@O ;4ASF<= 3 ?9>J<< 
(F<CO ?9>J<= 3 GEF4AB6BKA4S, 66B8A4S, F9>GM4S, ;4>?RK<F9?PA4S, B5;BDA4S; 6<8O ?9>J<= 3 
CDB5?9@A4S, 6<;G4?PA4S, ?9>J<S >BAH9D9AJ<S, ?9>J<S >BAEG?PF4J<S); < E9@<A4DE><9 
(CD4>F<K9E><9) ;4ASF<S, F4> < 4>F<6AO9 < <AF9D4>F<6AO9 HBD@O ;4ASF<= - 89?B6O9 < DB?96O9 
<7DO, D9L9A<9 E<FG4J<BAAOI ;484K < D4;5BD >BA>D9FAOI E<FG4J<=.  
 !4 GK95AOI ;4ASF<SI <ECB?P;GRFES F9IA<K9E><9 ED98EF64 B5GK9A<S @G?PF<@98<=AB= 
4G8<FBD<<: >B@CPRF9D, @BA<FBD, >B?BA><, A4EF9AAO= Q>D4A, CDB9>FBD, @<>DBHBA, C4>9F 
CDB7D4@@ Microsoft Office 8?S 89@BAEFD4J<< CD9;9AF4J<= < @98<4H4=?B6, 6<89BCDB9>FBD 8?S 
89@BAEFD4J<< E?4=8B6, 6<89BER:9FB6 < 8D. &9EF<DB64A<9 B5GK49@OI @B:9F BEGM9EF6?SFPES 
E <ECB?P;B64A<9@ >B@CPRF9DAB7B B5BDG8B64A<S GA<69DE<F9F4. 
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