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1. &5;8 8 7040G8 48AF8?;8=K:  

"EAB6AB= J9?PR BE6B9A<S 8<EJ<C?<AO «"EAB6O CDB7D4@@<DB64A<S» S6?S9FES 
B5GK9A<9 EFG89AFB6 <AHBD@4J<BAAO@ F9IAB?B7<S@, A46O>4@ CDB7D4@@<DB64A<S < 
4?7BD<F@<;4J<<.  

"EAB6AB= ;484K9= >GDE4 S6?S9FES: 
B5GK9A<9 EFG89AFB6 F9BD<< < CD4>F<>9 D9L9A<S ;484K A4 C9DEBA4?PAOI >B@CPRF9D4I, 

E6S;4AAOI E D4;D45BF>B= >B@CPRF9DAOI CDB7D4@@. 

 

2.  5AB> 48AF8?;8=K 2 AB@C:BC@5 "# �": 
 

�<EJ<C?<A4 «"EAB6O CDB7D4@@<DB64A<S» BFABE<FES > B5S;4F9?PAB= K4EF< 5?B>4 �1 
"# �" GK95AB7B C?4A4. 

� F45?<J9 № 1 CD<6989AO CD98L9EF6GRM<9 < CBE?98GRM<9 8<EJ<C?<AO, 
A4CD46?9AAO9 A4 HBD@<DB64A<9 >B@C9F9AJ<= 8<EJ<C?<AO 6 EBBF69FEF6<< E @4FD<J9= 
>B@C9F9AJ<= "# �". 

&45?<J4 № 1 
#@54H5AB2CNI85 8 ?>A;54CNI85 48AF8?;8=K, =0?@02;5==K5 =0 D>@<8@>20=85 

:><?5B5=F89 

№ C/C (<HD < A4<@9AB64A<9 
>B@C9F9AJ<< 

#D98L9EF6GRM<9 
8<EJ<C?<AO 

#BE?98GRM<9 8<EJ<C?<AO 
(7DGCCO 8<EJ<C?<A) 

 

1 '�-1 %CBEB59A 
BEGM9EF6?SFP CB<E>, 
>D<F<K9E><= 4A4?<; < 
E<AF9; <AHBD@4J<<, 
CD<@9ASFP E<EF9@AO= 
CB8IB8 8?S D9L9A<S 
CBEF46?9AAOI ;484K 

�AHBD@4F<>4;  
�6989A<9 6 
EC9J<4?PABEFP;  
)<@<S 

(<?BEBH<S;  
(<;<>4;  
"EAB6O CD<@9A9A<S 84AAOI 
8<EF4AJ<BAAB7B 
;BA8<DB64A<S �9@?< 6 
<AF9D9E4I D4;?<KAOI 
BFD4E?9= CDB@OL?9AABEF< ;  
%FDB<F9?PA4S H<;<>4;  
%FDB<F9?PAO9 @4F9D<4?O;  
"EAB6O K<E?9AAOI @9FB8B6;  
"EAB6O K<E?9AAOI @9FB8B6 
(A4 4A7?. S;O>9);  
%FDB<F9?PAO9 @4F9D<4?O 
(EC9J>GDE);  
&9IAB?B7<K9E>4S CD4>F<>4;  
�OCGE>A4S 
>64?<H<>4J<BAA4S D45BF4 

 

2 "#�-2 %CBEB59A 69EF< 
B5D45BF>G, 4A4?<; < 
CD98EF46?9A<9 
<AHBD@4J<< 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< E 
<ECB?P;B64A<9@ 
<AHBD@4J<BAAOI < 
>B@CPRF9DAOI 
F9IAB?B7<= 

�AHBD@4F<>4;  
�6989A<9 6 
EC9J<4?PABEFP 

"EAB6O CD<@9A9A<S 84AAOI 
8<EF4AJ<BAAB7B 
;BA8<DB64A<S �9@?< 6 
<AF9D9E4I D4;?<KAOI 
BFD4E?9= CDB@OL?9AABEF< ;  
#DB9>FA4S CD4>F<>4;  
�OCGE>A4S 
>64?<H<>4J<BAA4S D45BF4 

 

3 #�-1 $4;D45BF>4 
CDB9>FAB= CDB8G>J<< 
CB D9;G?PF4F4@ 
<A:9A9DAB-
F9IA<K9E>B7B 
CDB9>F<DB64A<S 8?S 

�6989A<9 6 
EC9J<4?PABEFP 

-?9>FDBF9IA<>4;  
%FDB<F9?PA4S H<;<>4;  
#DB9>F<DB64A<9 ;84A<=;  
�A:9A9DA4S 7<8D46?<>4;  
�A:9A9DAO9 E<EF9@O ;84A<= 
< EBBDG:9A<=;  
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7D48BEFDB<F9?PAB= 
89SF9?PABEF< 

&9IA<>B-Q>BAB@<K9E>B9 
B5BEAB64A<9 EFDB<F9?PEF64;  
�BDB8E>4S 7<8DBF9IA<>4;  
�A:9A9DA4S 7<8DB?B7<S;  
->EC?G4F4J<S B5N9>FB6 ��);  
�<8D46?<>4 EBBDG:9A<=;  
�9;BC4EABEFP 
7<8DBF9IA<K9E><I 
EBBDG:9A<=;  
#B:4DA4S 59;BC4EABEFP;  
�B@C?9>EAB9 <ECB?P;B64A<9 
6B8AOI D9EGDEB6;  
�ECB?A<F9?PE>4S CD4>F<>4;  
#D988<C?B@A4S CD4>F<>4;  
�OCGE>A4S 
>64?<H<>4J<BAA4S D45BF4 

 

3. &@51>20=8O : @57C;LB0B0< >A2>5=8O 48AF8?;8=K: 
 

#DBJ9EE <;GK9A<S 8<EJ<C?<AO A4CD46?9A A4 HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<=: 
− %CBEB59A BEGM9EF6?SFP CB<E>, >D<F<K9E><= 4A4?<; < E<AF9; <AHBD@4J<<, CD<@9ASFP 
E<EF9@AO= CB8IB8 8?S D9L9A<S CBEF46?9AAOI ;484K ('�-1); 

− %CBEB59A 69EF< B5D45BF>G, 4A4?<; < CD98EF46?9A<9 <AHBD@4J<< 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF< E <ECB?P;B64A<9@ <AHBD@4J<BAAOI < >B@CPRF9DAOI F9IAB?B7<= ("#�-2); 

− $4;D45BF>4 CDB9>FAB= CDB8G>J<< CB D9;G?PF4F4@ <A:9A9DAB-F9IA<K9E>B7B 
CDB9>F<DB64A<S 8?S 7D48BEFDB<F9?PAB= 89SF9?PABEF< (#�-1); 
 

� D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
ЗAать: F9BD9F<K9E><9 BEAB6O D4;D45BF>< < 4A4?<;4 4?7BD<F@B6; 54;B6O9 4?7BD<F@<K9E><9 
CB8IB8O: :48AO= CD<AJ<C, CD<AJ<C D4;89?S= < 6?4EF6G=, 8<A4@<K9E>B9 CDB7D4@@<DB64A<9; 
BEB59AABEF< <ECB?P;B64A<S 54;B6OI C4D48<7@ CDB7D4@@<DB64A<S. 
У@5ть: HBD@G?<DB64FP CBEF4AB6>G ;484K< CDB9>F<DB64A<S CDB7D4@@; <ECB?P;B64FP 
EB6D9@9AAO9 ED98O 8?S CDB7D4@@<DB64A<S; 6O5<D4FP BEAB6AO9 I4D4>F9D<EF<>< 
CDB7D4@@AB7B B59EC9K9A<S; 4A4?<;<DB64FP I4D4>F9D<EF<>< D4;?<KAOI 4?7BD<F@B6. 
В?а45ть: @9FB84@< CDB7D4@@<DB64A<S -� . 
 

4. "1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO «"EAB6O CDB7D4@@<DB64A<S» EBEF46?S9F 2 ;4K9FAOI 
98<A<JO. 
4;O >G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0A>2 

 >4C;8 

4    

�C48B>@=K5 70=OB8O 
(2A53>) 

32 32    

6 FB@ K<E?9:      

�9>F<< (��) 16 16    

�D4>F<G9E><9 ;4ASF<S (��) 0 0    

�45BD4FBDAO9 D45BFO (� ) 16 16    

!4@BEFBSF9?PA4S D45BF4 
B5GG4RI<EES, 4>.G. 

22 22    

�BAFDB?P (Q>;4@9A/;4G9F E 
BF9A>B=), 4>.G. 

18 18    



4 

�GDEB64S D45BF4/CDB9>F, 
;4G.98. 

 1    

О5щ4я 
тDудое<коEтP 
диEципли=O 

K4E. 72 72    

;4K.98. 2 2    

 

4;O >G=>-70>G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0A>2 

%5<5AB@K 

3    

�C48B>@=K5 70=OB8O 
(2A53>) 

34 34    

6 FB@ K<E?9:      

�9>F<< (��) 17 17    

�D4>F<G9E><9 ;4ASF<S (��) 0 0    

�45BD4FBDAO9 D45BFO (� ) 17 17    

!4@BEFBSF9?PA4S D45BF4 
B5GG4RI<EES, 4>.G. 

29 29    

�BAFDB?P (Q>;4@9A/;4G9F E 
BF9A>B=), 4>.G. 

9 9    

�GDEB64S D45BF4/CDB9>F, 
;4G.98. 

 1    

О5щ4я 
тDудое<коEтP 
диEципли=O 

K4E. 72 72    

;4K.98. 2 2    

 

4;O 70>G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0A>2 

%5<5AB@K 

2    

�C48B>@=K5 70=OB8O 
(2A53>) 

12 12    

6 FB@ K<E?9:      

�9>F<< (��) 4 4    

�D4>F<G9E><9 ;4ASF<S (��) 0 0    

�45BD4FBDAO9 D45BFO (� ) 8 8    

!4@BEFBSF9?PA4S D45BF4 
B5GG4RI<EES, 4>.G. 

56 56    

�BAFDB?P (Q>;4@9A/;4G9F E 
BF9A>B=), 4>.G. 

4 4    

�GDEB64S D45BF4/CDB9>F, 
;4G.98. 

 1    

О5щ4я 
тDудое<коEтP 
диEципли=O 

K4E. 72 72    

;4K.98. 2 2    

 

5. %>45@60=85 48AF8?;8=K 

5.1. %>45@60=85 @0745;>2 48AF8?;8=K 

 

№ 
C/C 

!4<@9AB64A<9 D4;89?4 
8<EJ<C?<AO 

%B89D:4A<9 D4;89?4 

1 
-?9@9AFO F9BD<< 
4?7BD<F@B6 

#BASF<9 4?7BD<F@4.  4L<A4 &PRD<A74. �OK<E?<@BEFP. &9BD<S 
E?B:ABEF<. �B;6989A<9 6 EF9C9AP: 4A4?<; 4?7BD<F@4 (G@AB9 
6B;6989A<9 6 EF9C9AP). �484K4 B DR>;4>9. �48AO= 4?7BD<F@. 
 9FB8 7D48<9AFAB7B ECGE>4 >4> CD<@9D :48AB7B 4?7BD<F@4. 



5 

№ 
C/C 

!4<@9AB64A<9 D4;89?4 
8<EJ<C?<AO 

%B89D:4A<9 D4;89?4 

%FD4F97<S «$4;89?S= < 6?4EF6G=». $9>GDE<6AO= 4?7BD<F@.    

2 
�?7BD<F@O EBDF<DB6>< < 
CB<E>4 

%BDF<DB6>4 6O5BDB@. %BDF<DB6>4 6EF46>4@<. %BDF<DB6>4 
< 9FB8B@ #G;ODP>4=. %BDF<DB6>4 E?<SA<9@. �OEFD4S 
EBDF<DB6>4. !4IB:89A<9 @98<4AO. #BE?98B64F9?PAO= CB<E>. 
 9FB8O EG:9A<S B5?4EF<. %BDF<DB6>4 6 Python.  

3 �?7BD<F@O A4 7D4H4I 

�D4HO < <I 4A4?<;. #D98EF46?9A<9 7D4HB6. "5IB8 7D4H4 6 
7?G5<AG < L<D<AG. �BEEF4AB6?9A<9 >D4FK4=L97B CGF<. �484K4 B 
C9D9@9M9A<< L4I@4FAB7B >BAS. �?7BD<F@ �9=>EFDO.  

"K9D98P < EF9>. "K9D98P < cF9> 6 Python. 

4 
�<A4@<K9E>B9 
CDB7D4@@<DB64A<9 

#D<AJ<C BCF<@4?PABEF< �9??@4A4. #BASF<9 6BEIB8SM97B < 
A<EIB8SM97B D9L9A<S. �484K4 B >B?<K9EF69 @4DLDGFB6. %IB8EF64 
< BF?<K<9 8<A4@<K9E>B7B CDB7D4@@<DB64A<S < >BAJ9CJ<S 
«D4;89?S= < 6?4EF6G=». �484K4 B 54A>B@4F9. �<A4@<K9E>B9 
CDB7D4@@<DB64A<9 < <7DO.  

5 
#4D48<7@O 
CDB7D4@@<DB64A<S 

"EAB6AO9 CD<AJ<CO CDB7D4@@<DB64A<S. #DBJ98GDAB9 
CDB7D4@@<DB64A<9. "5N9>FAB-BD<9AF<DB64AAB9 
CDB7D4@@<DB64A<9. (GA>J<BA4?PAB9 CDB7D4@@<DB64A<9.  

6 
"5N9>FAB-BD<9AF<DB64AAB9 
CDB7D4@@<DB64A<9 

"EB59AABEF< ""#. �?4EEO < B5N9>FO. !4E?98B64A<9. $94?<;4J<S 
""# 6 S;O>9 Python. 

7 #4D4??9?PAO9 4?7BD<F@O 

#D98CBEO?><. �?4EE<H<>4J<S 6OK<E?<F9?PAOI E<EF9@. 

CPU < GPU CDBJ9EEBDO. )4D4>F9D<EF<>< C4D4??9?PAOI 
4?7BD<F@B6. &<CO A9CBE?98B64F9?PAB7B CDB7D4@@<DB64A<S 6 
Python. « 4ELF45O» D4EC4D4??9?<64A<S. $45BF4 C4D4?9?PAOI 
CDB7D4@@: C9D984K4 84AAOI @9:8G CBFB>4@<. #DBJ9EEO < 
#BFB>< 6 Python. �E<AIDBAAO9 CDB7D4@@O. 

8 "CF<@<;4J<S CDB7D4@@ 

 9FB8O BCF<@<;4J<< < GE>BD9A<S CDB7D4@@ A4 Python. 
#DBH<?<DB64A<9 CDB7D4@@ A4 S;O>9 Python.  B8G?P line_profiler. 

�B@C<?SJ<S Python: Ahead-of-time < Just-in-time >B@C<?SJ<S. 
 B8G?P Numba. Cython >4> D4EL<D9A<9 S;O>4 Python. 
"EB59AABEF< D4;D45BF>< CDB7D4@@O A4 Cython. 

9 �E>GEEF69AAO= <AF9??9>F 

#D<AJ<CO CBEFDB9A<S ��.  4L<AAB9 B5GK9A<9 (A9=DBAAO9 
E9F<). �<A9=A4S D97D9EE<S. �?4EE<H<>4J<S. #9DE9CFDBA 
$B;9A5?4FF4. 'EFDB=EF6B <E>GEEF69AAB7B A9=DBA4. #BASF<9 
A9=DBAAOI E9F9=. #DBJ9EEO B5GK9A<S, @9FB8O @<A<@<;4J<< 
BL<5><. "5GK9A<9 E CB8>D9C?9A<9@. �?7BD<F@<K9E>4S F9BD<S 
<7D. #D<@9DO <7DB6OI CBEF4AB6B>. �9D96B <7DO. (GA>J<S 
(CD474 �D4A8< < CDB7AB; <EIB84 <7DO.  4FD<KAO9 <7DO. 

 

5.2. $0745;K 48AF8?;8= 8 284K 70=OB89 

 

№ 
C/C 

!4<@9AB64A<9 D4;89?4 8<EJ<C?<AO �9>J. #D4>F. 
;4A. 

�45. 
;4A. 

%9@<A %$% �E9-
7B 
K4E. 

 1 @B8G?P       

1. -?9@9AFO F9BD<< 4?7BD<F@B6 2 0 0 0 4 6 

2. �?7BD<F@O EBDF<DB6>< < CB<E>4 2 0 2 0 4 8 

3. �?7BD<F@O A4 7D4H4I 2 0 2 0 4 8 

4. �<A4@<K9E>B9 CDB7D4@@<DB64A<9 2 0 2 0 4 8 

5. 
#4D48<7@O 
CDB7D4@@<DB64A<S 

2 0 0 0 3 5 

6. 
"5N9>FAB-BD<9AF<DB64AAB9 
CDB7D4@@<DB64A<9 

2 0 4 0 6 12 

7. #4D4??9?PAO9 4?7BD<F@O 2 0 4 0 6 12 

8. "CF<@<;4J<S CDB7D4@@ 2 0 2 0 3 7 
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9. �E>GEEF69AAO= <AF9??9>F 2 0 2 0 2 6 

 

6. �01>@0B>@=K9 ?@0:B8:C<  

 
№ 
C/C 

№ D4;89?4 
8<EJ<C?<AO 

!4;64A<9 ?45BD4FBDAB= D45BFO &DG8B-9@>BEFP 
(K4E) 

1 2 �?7BD<F@O EBDF<DB6>< < CB<E>4 2 

2 3 �?7BD<F@O A4 7D4H4I 2 

3 4 �<A4@<K9E>B9 CDB7D4@@<DB64A<9 2 

4 6 
"5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9. �?4EEO 
< B5N9>FO. 2 

5 6 
"5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9. 
!4E?98B64A<9. 2 

6 7 #4D4??9?PAO9 4?7BD<F@O 4 

7 8 "CF<@<;4J<S CDB7D4@@ 2 

8 9 �E>GEEF69AAO= <AF9??9>F 2 

 

7. #@0:B8G5A:85 70=OB8O (A5<8=0@K)  
 

Н9 CD98GE@BFD9AAO. 
 

 

8.  0B5@80;L=>-B5E=8G5A:>5 >15A?5G5=85 48AF8?;8=K: 
 

GK95A4S 4G8<FBD<S 8?S CDB6989A<S E9@<A4DE><I ;4ASF<=, 4G8<FBD<S 8?S KF9A<S ?9>J<=, 
ABGF5G> - 1LF., CDB9>FBD - 1LF., Q>D4A - 1LF., #� E GEF4AB6?9AAO@ C4>9FB@ CDB7D4@@ 
anaconda python. 

 

9. �=D>@<0F8>==>5 >15A?5G5=85 48AF8?;8=K  

 

4) CDB7D4@@AB9 B59EC9K9A<9: Windows, Microsoft Office, SMathStudio, SciLab, Code::Blocks 

5) 54;O 84AAOI, <AHBD@4J<BAAB-ECD46BKAO9 < CB<E>B6O9 E<EF9@O: www.yandex.ru, 

www.google.ru, www.mathnet.ru, http://www.math.ru, http://eqworld.ipmnet.ru, 

http://gen.lib.rus.ec, www.twirpx.com. 

 

10. 'G51=>-<5B>48G5A:>5 >15A?5G5=85 48AF8?;8=K: 

 

4) BEAB6A4S ?<F9D4FGD4 

1. �AHBD@4F<>4. �4;B6O= >GDE. %<@BAB6<K %.�.,  %#5.:#<F9D, 2011 – 640  E.; 
2. #DB7D4@@<DB64A<9 6 CD<@9D4I < ;484K4I. &... �D4J<4AB64,  .: �45BD4FBD<S ;A4A<=, 2016 

– 368 E.; 
3. �?7BD<F@O. %CD46BKA<> E CD<@9D4@< A4 %, C++, Java < Python. )4=A9@4A �:., #B??<E �., 

%9?>B6 %., %#5.: """ "�?PH4->A<74", 2017 – 432 E.; 
4. Python 3. %4@B9 A9B5IB8<@B9. #DBIBD9AB> !., �DBAB6 �., �)�-#9F9D5GD7, 2019 – 610 E.; 
5. Python. ->ECD9EE->GDE. %989D !., %#5.: #<F9D, 2019 – 480 E.;  
6. Python 8?S 89F9=. %4@BGK<F9?P CB CDB7D4@@<DB64A<R. �D<77E �.,  .:« 4AA, �64AB6 < 

(9D59D», 2017 – 321 E.; 
 

5) 8BCB?A<F9?PA4S ?<F9D4FGD4 

7. �6FB@4F<;4J<S D4A9AAOI ;484K E CB@BMPR Python: CD4>F<K9E>B9 DG>B6B8EF69 8?S 
A4K<A4RM<I. %69=r4DF -?.,  .:"�� �<?PS@E", 2017 – 592 E.; 

8. �ypE <AHBp@4F<><. �4=E4pSA %.%., �4=J96 �.�.,  .: �;8-6B  ��, 1993 – 424 E.; 
9. '<E?9AAO9 @9FB8O: �OK<E?<F9?PAO= CD4>F<>G@. �45<M96<K #.!.,  .: «���$"�" », 
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2010 – 320 E.; 
 

6) A4GKAO9 :GDA4?O 

10. Neural Computing and Applications, Springer, 1993 - till present 

(https://www.springer.com/journal/521) 

11. Computing, Springer,  1966 – till present.  

(https://link.springer.com/journal/607/volumes-and-issues) 

12. Theory of Computing Systems, Springer, 1967 - till present 

(http://www.springer.com/astronomy/astrophysics+and+astroparticles/journal/10569) 
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