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1. Ц5;L 8 ?;0=8@C5<K5 @57C;LB0BK >A2>5=8O 48AF8?;8=K (<>4C;O) 
$94?<;4J<S FDG8B6OI HGA>J<= EC9J<4?<EFB6, B5GK4RM<IES CB EC9J<4?PABEF< 

�B@CPRF9DA4S 59;BC4EABEFP, A96B;@B:A4 59; <ECB?P;B64A<S S;O>B6 CDBH9EE<BA4?PAB7B GDB6AS. 
3;O>< CDB7D4@@<DB64A<S S6?SRFES 54;B6O@ <AEFDG@9AFB@ 8?S EB;84A<S < EBCDB6B:89A<S E<EF9@ 
<AHBD@4J<BAAB= 59;BC4EABEF<.  

�DB@9 FB7B, G@9A<9 CDB7D4@@<DB64FP FD95G9FES 6 45EB?RFAB 6E9I 8<EJ<C?<A4I, 
CD9CB84649@OI CB 84AAB= EC9J<4?PABEF<.  

�O5BD S;O>B6 CDB7D4@@<DB64A<S Python < C# 8?S 84AAB= 8<EJ<C?<AO B5GE?B6?9A 
5B?PLB= 6BEFD95B64AABEFPR A4 DOA>9 FDG84, A4?<K<9@ G8B5AOI 5<5?<BF9> 8?S D45BFO E 
EB6D9@9AAO@< J<HDB6O@< F9IAB?B7<S@< (<E>GEEF69AAO= <AF9??9>F < 5B?PL<9 84AAO9). 
"5N9>FA4S BD<9AF<DB64AABEFP C#  CB;6B?S9F ?97>B EB;8464FP EB5EF69AAO9 CD<?B:9A<S.   

*9?PR BE6B9A<S 8<EJ<C?<AO S6?S9FES HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<=: 
"#�-7. %CBEB59A EB;8464FP CDB7D4@@O A4 S;O>4I 6OEB>B7B < A<;>B7B GDB6AS, CD<@9ASFP @9FB8O < 

<AEFDG@9AF4?PAO9 ED98EF64 CDB7D4@@<DB64A<S 8?S D9L9A<S CDBH9EE<BA4?PAOI ;484K, BEGM9EF6?SFP 
B5BEAB64AAO= 6O5BD <AEFDG@9AF4D<S CDB7D4@@<DB64A<S < ECBEB5B6 BD74A<;4J<< CDB7D4@@ 

 

$9;G?PF4F4@< BE6B9A<S 8<EJ<C?<AO S6?SRFES E?98GRM<9 <A8<>4FBDO 8BEF<:9A<S 
>B@C9F9AJ<=: 

�"#�-7.1 "EGM9EF6?S9F CBEFDB9A<9 4?7BD<F@4, CDB6989A<9 97B 4A4?<;4 < 
D94?<;4J<< 6 EB6D9@9AAOI CDB7D4@@AOI >B@C?9>E4I 

�"#�-7.2 #BA<@49F B5M<9 CD<AJ<CO CBEFDB9A<S < <ECB?P;B64A<S S;O>B6 
CDB7D4@@<DB64A<S 6OEB>B7B GDB6AS < A<;>B7B GDB6AS 

�"#�-7.3 �9@BAEFD<DG9F A46O>< EB;84A<S CDB7D4@@ E CD<@9A9A<9@ @9FB8B6 < 
<AEFDG@9AF4?PAOI ED98EF6 CDB7D4@@<DB64A<S 8?S D9L9A<S D4;?<KAOI 
CDBH9EE<BA4?PAOI, <EE?98B64F9?PE><I < CD<>?48AOI ;484K 

�"#�-7.4 "EGM9EF6?S9F B5BEAB64AAO= 6O5BD <AEFDG@9AF4D<S CDB7D4@@<DB64A<S 
< ECBEB5B6 BD74A<;4J<< CDB7D4@@ 

 

2. �040G8 >A2>5=8O 48AF8?;8=K 

– "E6B<FP S;O>< CDB7D4@@<DB64A<S %# < Python, 4 F4>:9 5<5?<BF9>< S;O>4 Phyton. 

– !4GK<FPES CD<@9ASFP <;GK49@O9 S;O>< CDB7D4@@<DB64A<S 8?S D9L9A<S 
CD4>F<K9E><I ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
�=0BL: 
"$-7.2.1. 84AAO9 C# < Python. 

"$-7.2.2. 5<5?<BF9>< NymPy, Pandas, Matplotlib < SciPy 8?S D45BFO E 
<E>GEEF69AAO@ <AF9??9>FB@ A4 S;O>9 Python. 

'<5BL: 
"$-7.3.1. $45BF4FP E online >B@C<?SFBD4@< >4> ED98EF64@< D984>F<DB64A<S, 

BF?48><, >B@C<?SJ<< < 6OCB?A9A<S CDB7D4@@. 
"$-7.4.1. �ECB?P;B64FP 5<5?<BF9>< 8?S D45BFO E 5B?PL<@< 84AAO@< < 

<E>GEEF69AAO@ <AF9??9>FB@. 
"$-7.1.1. #D<@9ASFP A4 CD4>F<>9 EFDG>FGDO 84AAOI 8?S ID4A9A<S < B5D45BF>< 

84AAOI. 
"$-7.2.3. %B;8464FP CB?P;B64F9?PE><9 >?4EEO A4 C#. 
�;045BL: 
"$-7.1.2.  9FB84@< B5D45BF>< 84AAOI D4;?<KAOI F<CB6. 
"$-7.4.2.  9FB84@< BF?48>< < F9EF<DB64A<S CDB7D4@@. 
 



3. �5AB> 48AF8?;8=K (<>4C;O) 2 AB@C:BC@5 >1@07>20B5;L=>9 ?@>3@0<<K 

�<EJ<C?<A4 «3;O>< CDB7D4@@<DB64A<S» BFABE<FES > B5S;4F9?PAB= K4EF< �?B>4 1 
«�<EJ<C?<AO», 6IB8<F 6 @B8G?P «$4;D45BF>4 CDB7D4@@AB7B B59EC9K9A<S». 

#D9D9>6<;<FO 8<EJ<C?<AO: �AHBD@4F<>4 (1 >GDE, 1 < 2 E9@9EFD). 
�BD9>6<;<FO 8<EJ<C?<AO: �?7BD<F@O < EFDG>FGDO 84AAOI (2 >GDE, 3 < 4 E9@9EFD). 
#BEFD9>6<;<FO 8<EJ<C?<AO: %'��, &9BD<S 6OK<E?<F9?PAB= E?B:ABEF<, @9FB8O 

>B@C<?SJ<<, A<;>BGDB6A96B9 CDB7D4@@<DB64A<9, C4D4??9?PAB9 CDB7D4@@<DB64A<9, 
66989A<9 6 CDB7D4@@AGR <A:9A9D<R. 

4. %5<5AB@(K) >A2>5=8O 8 D>@<0(K) ?@><56CB>G=>9 0BB5AB0F88 ?> 48AF8?;8=5 

&D9F<= E9@9EFD, ;4K9F 
+9F69DFO= E9@9EFD, ;4K9F E BJ9A>B= 

5. �E>4=K5 B@51>20=8O 4;O >A2>5=8O 48AF8?;8=K 

�?S GEC9LAB7B BE6B9A<S 8<EJ<C?<AO FD95GRFES >B@C9F9AJ<<, EHBD@<DB64AAO9 6 
IB89 BE6B9A<S B5D4;B64F9?PAOI CDB7D4@@ CD98L9EF6GRM97B GDB6AS B5D4;B64A<S. 

�?S GEC9LAB7B BE6B9A<S 8<EJ<C?<AO FD95GRFES D9;G?PF4FO B5GK9A<S CB 
E?98GRM<@ 8<EJ<C?<A4@: �AHBD@4F<>4, 1 >GDE. 

6. /7K: @50;870F88 

$GEE><= 

7. �1J5< 48AF8?;8=K (<>4C;O) 
"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 6 ;.9., 216 K4EB6, <; >BFBDOI: 
– ?9>J<<: 64 K.  
– ?45BD4FBDAO9 D45BFO: 64 K.  
   6 FB@ K<E?9 CD4>F<K9E>4S CB87BFB6>4: 64 K. 
"5N9@ E4@BEFBSF9?PAB= D45BFO EFG89AF4 BCD989?9A GK95AO@ C?4AB@. 

8. %>45@60=85 48AF8?;8=K (<>4C;O), AB@C:BC@8@>20==>5 ?> B5<0< 

 

&9@4 1. �2545=85 2 O7K: C#. !4;A4K9A<9 < BEB59AABEF< 84AAB7B 4?7BD<F@<K9E>B7B 
S;O>4 < <ECB?P;B64A<9 6 EB6D9@9AAB@ <AHBD@4J<BAAB@ B5M9EF69. %FDG>FGD4 CDB7D4@@O. 
�4;B6O9 Q?9@9AFO < >BAEFDG>J<< S;O>4. 

 

&9@4 2. %>740=85 :;0AA>2. К>=AB@C:B>@K. �5@53@C7:0 >?5@0B>@>2 8 <5B>4>2 
:;0AA0. �?4EEO, B5N9>FO.  9FB8O >?4EE4. �BAEFDG>FBDO. "C9D4FBD this. #9D97DG;>4 
BC9D4FBDB6. #9D97DG;>4 @9FB8B6. 

 

&9@4 3. �0A;54>20=85. #BASF<9 54;B6B7B >?4EE4 < >?4EE4-A4E?98A<>4. 
�BAEFDG>FBDO 54;B6B7B < CBDB:8ёAAB7B >?4EEB6. #9D9BCD989?9A<9 @9FB8B6. 

 

&9@4 4. К>;;5:F88 8 A>1KB8O O7K:0 C# 8 8E ?@8<5=5=85 4;O @5H5=8O 
?>AB02;5==KE 7040G. #BASF<9 >B??9>J<<. #BASF<9 EB5OF<S. #D<@9DO >B??9>J<= < 
EB5OF<=. 

 

&9@4 5. �2545=85 2 O7K: Python. !4;A4K9A<9 < BEB59AABEF< 84AAB7B 
4?7BD<F@<K9E>B7B S;O>4 < <ECB?P;B64A<9 6 EB6D9@9AAB@ <AHBD@4J<BAAB@ B5M9EF69. 
%FDG>FGD4 CDB7D4@@O. �4;B6O9 Q?9@9AFO < >BAEFDG>J<< S;O>4. 

 



&9@4 6. �81;8>B5:8 NymPy, Pandas, Matplotlib, SciPy. �A?>;L7>20=85 
181;8>B5: 4;O <>45;8@>20=8O 7040G 8A:CAAB25==>3> 8=B5;;5:B0. �A4>B@EF6B E 
5<5?<BF9>4@<, D9L9A<9 ;484K. 

 

&9@4 7. �A?>;L7>20=85 181;8>B5: 4;O @01>BK A 1>;LH8<8 40==K<8. 

%F4F<EF<K9E>4S B5D45BF>4 84AAOI. $9L9A<9 ;484K <; F9BD<< 7D4HB6 8?S 7D4HB6 5B?PLB= 
D4;@9DABEF<. 

 

9. &5:CI89 :>=B@>;L ?> 48AF8?;8=5 

&9>GM<= >BAFDB?P CB 8<EJ<C?<A9 CDB6B8<FES CGF9@ >BAFDB?S CBE9M49@BEF<, 
CDB6989A<S >BAFDB?PAB= D45BFO 6 6<89 F9EF4 CB ?9>J<BAAB@G @4F9D<4?G,  6OCB?A9A<S 
?45BD4FBDAOI D45BF < 8B@4LA<I ;484A<=, D9L9A<S >9=EB6, < H<>E<DG9FES 6 HBD@9 
>BAFDB?PAB= FBK>< A9 @9A99 B8AB7B D4;4 6 E9@9EFD. 

&9EF BJ9A<649FES E?98GRM<@ B5D4;B@:  
"F?<KAB – BF 97% 8B 100% CD46<?PAOI BF69FB6 
)BDBLB – BF 90% 8B 96% CD46<?PAOI BF69FB6 
'8B6?9F6BD<F9?PAB – BF 70% 8B 89% CD46<?PAOI BF69FB6 
!9G8B6?9F6BD<F9?PAB – @9A99 69% CD46<?PAOI BF69FB6 
#D4>F<K9E>4S CB87BFB6>4 BJ9A<649FES CB D9;G?PF4F4@ 6OCB?A9AAOI ?45BD4FBDAOI 

D45BF. 
 

 

10. �>@O4>: ?@>2545=8O 8 :@8B5@88 >F5=820=8O ?@><56CB>G=>9 0BB5AB0F88 

�4KёF E BJ9A>B= 6OEF46?S9FES CB D9;G?PF4F4@ CDB69D>< ?45BD4FBDAOI D45BF < 
>9=EB6 (70%), < BJ9A>< ;4 F9EF (30%). #D< QFB@ ;4 ;484A<S < >9=EO @4>E<@4?PAB @B:AB 
A45D4FP 14 54??B6. "J9A>4 6OEF46?S9FES E?98GRM<@ B5D4;B@: 

"F?<KAB – BF 12 8B 14 54??B6 
)BDBLB – BF 9 8B 11 54??B6 
'8B6?9F6BD<F9?PAB – BF 6 8B 8 54??B6 
!9G8B6?9F6BD<F9?PAB – @9A99 5 54??B6 
 

 

11. 'G51=>-<5B>48G5A:>5 >15A?5G5=85 

4) 1?9>FDBAAO= GK95AO= >GDE CB 8<EJ<C?<A9 6 Q?9>FDBAAB@ GA<69DE<F9F9 
«Moodle» - https://moodle.tsu.ru/course/view.php?id=14502 

5) "J9ABKAO9 @4F9D<4?O F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<< CB 
8<EJ<C?<A9 CD<6989AO 6 ("%. 

6) %9@<A4DB6 < CD4>F<> A9F 
7)  �45BD4FBDAO9 D45BFO EBEFBSF <; A4C<E4A<S CDB7D4@@ 8?S D9L9A<9 
CBEF46?9AAB= ;484K< <A8<6<8G4?PAB <?< >9=E4 6 @4?OI 7DGCC4I (3-4 K9?B69>4). �?S 
6OCB?A9A<S ?45BD4FBDAB= D45BFO A9B5IB8<@B: 
1. #DBK<F4FP < CBASFP CBEF4AB6>G ;484K<. 
2. %B;84FP CDB7D4@@G, <ECB?P;GS G>4;4AAO= <?< A4<5B?99 CB8IB8SM<= 8?S 

QFB7B 4?7BD<F@<K9E><= S;O>. 
3. #D98EF46<FP D45BFG CDB7D4@@O. 
4. &9>EF >B84 6O?B:<FP 6 Moodle 8?S BJ9A<64A<S. 
�?S >9=E4 >DB@9 FB7B EBEF46?S9FES BFKёF < CD9;9AF4J<S 8?S A95B?PLB7B 8B>?484. 

https://moodle.tsu.ru/course/view.php?id=14502


8) !4 E4@BEFBSF9?PAGR D45BFG 6OABE<FES B>BAK4F9?PAB9 6OCB?A9A<9 
?45BD4FBDAOI D45BF < CDBIB:89A<9 Q?9>FDBAAOI >GDEB6: 

– 3;O>< CDB7D4@@<DB64A<S https://moodle.tsu.ru/mod/url/view.php?id=275937 

– %B;84A<9 F9?97D4@-5BFB6 A4 Python 
https://stepik.org/course/107302/promo?search=1063248817 

– Python 8?S <E>GEEF69AAB7B <AF9??9>F4 
https://stepik.org/course/110361/promo?search=1063248822 

 

12. �5@5G5=L CG51=>9 ;8B5@0BC@K 8 @5AC@A>2 A5B8 �=B5@=5B 

4) BEAB6A4S ?<F9D4FGD4: 
– �. �. �A8D9964, %. �. %4@BI<A4, �. �. #9F9?<A #DB7D4@@<DB64A<9 A4 S;O>9 C# : 

GK95AB9 CBEB5<9;  -6B A4G>< < 6OEL. B5D4;B64A<S, !4J. <EE?98. &B@. 7BE. GA-F. - 
&B@E> : �;84F9?PE><= �B@ &B@E>B7B 7BEG84DEF69AAB7B GA<69DE<F9F4, 2019. - 108 E. 
–  4DF9??< �. Python. %CD46BKA<> : CB?AB9 BC<E4A<9 S;O>4 / �?9>E  4DF9??<, 
�AA4 $9=69AE>DBHF, %F<6 )B?89A ; C9D96B8 E 4A7?<=E>B7B �. �. �G;<>96<K4. - 3-9 
<;8.. - %4A>F-#9F9D5GD7 [< 8D.] : �<4?9>F<>4, 2019. - 892 E. 
 

5) 8BCB?A<F9?PA4S ?<F9D4FGD4: 
– ,B??9 (. �?G5B>B9 B5GK9A<9 A4 Python / (D4AEG4 ,B??9 ; [C9D. E 4A7?. �. 

�<E9?96]. - %4A>F-#9F9D5GD7 [< 8D.] : #<F9D, 2019. - 397 E.: <?. - ( %9D<S "�<5?<BF9>4 
CDB7D4@@<EF4" ) 

– Hetland M. L. Python Algorithms Mastering Basic Algorithms in the Python Language 

/ / by Magnus Lie Hetland. // Springer eBooks. URL: http://dx.doi.org/10.1007/978-1-4842-

0055-1 

 

6) D9EGDEO E9F< �AF9DA9F: 
– $G>B6B8EF6B CB C# https://professorweb.ru/my/csharp/charp_theory/level1/index.php 

– 3;O>< CDB7D4@@<DB64A<S https://moodle.tsu.ru/mod/url/view.php?id=275937 

– %B;84A<9 F9?97D4@-5BFB6 A4 Python 
https://stepik.org/course/107302/promo?search=1063248817 

– Python 8?S <E>GEEF69AAB7B <AF9??9>F4 
https://stepik.org/course/110361/promo?search=1063248822 

– $G>B6B8EF6B CB C# https://metanit.com/sharp/tutorial/ 

– %# BF AB6<K>4 > CDBH9EE<BA4?G 
https://www.youtube.com/watch?v=KyFWqbRfWIA&list=PLQOaTSbfxUtD6kMmAYc8Fooqy

a3pjLs1N 

– "5M9DBEE<=E>4S %9FP �BAEG?PF4AF#?RE %CD46BKA4S CD46B64S E<EF9@4. 
http://www.consultant.ru 

13. �5@5G5=L 8=D>@<0F8>==KE B5E=>;>389 

4) ?<J9A;<BAAB9 < E6B5B8AB D4ECDBEFD4AS9@B9 CDB7D4@@AB9 B59EC9K9A<9: 
– Microsoft Office Standart 2013 Russian: C4>9F CDB7D4@@. �>?RK49F CD<?B:9A<S: 

MS Office Word, MS Office Excel, MS Office PowerPoint; 

– CG5?<KAB 8BEFGCAO9 B5?4KAO9 F9IAB?B7<< (Google Docs, 3A89>E 8<E> < F.C.); 
– on-line >B@C<?SFBDO; 

– GitHub; 

– Jupiter notebook. 

 

5) <AHBD@4J<BAAO9 ECD46BKAO9 E<EF9@O: 
– 1?9>FDBAAO= >4F4?B7 !4GKAB= 5<5?<BF9>< &�' – 

http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system  

https://moodle.tsu.ru/mod/url/view.php?id=275937
https://stepik.org/course/107302/promo?search=1063248817
https://stepik.org/course/110361/promo?search=1063248822
http://dx.doi.org/10.1007/978-1-4842-0055-1
http://dx.doi.org/10.1007/978-1-4842-0055-1
https://professorweb.ru/my/csharp/charp_theory/level1/index.php
https://moodle.tsu.ru/mod/url/view.php?id=275937
https://stepik.org/course/107302/promo?search=1063248817
https://stepik.org/course/110361/promo?search=1063248822
https://metanit.com/sharp/tutorial/
https://www.youtube.com/watch?v=KyFWqbRfWIA&list=PLQOaTSbfxUtD6kMmAYc8Fooqya3pjLs1N
https://www.youtube.com/watch?v=KyFWqbRfWIA&list=PLQOaTSbfxUtD6kMmAYc8Fooqya3pjLs1N
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system


– 1?9>FDBAA4S 5<5?<BF9>4 (D9CB;<FBD<=) &�' – 
http://vital.lib.tsu.ru/vital/access/manager/Index  

– 1�% �4AP – http://e.lanbook.com/     

– 1�% �BAEG?PF4AF EFG89AF4 – http://www.studentlibrary.ru/   

– "5D4;B64F9?PA4S C?4FHBD@4 2D4=F – https://urait.ru/  

– 1�% ZNANIUM.com – https://znanium.com/ 

– 1�% IPRbooks – http://www.iprbookshop.ru/ 

 

14. �0B5@80;L=>-B5E=8G5A:>5 >15A?5G5=85 

�G8<FBD<< 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4. 
�G8<FBD<< 8?S CDB6989A<S ;4ASF<= E9@<A4DE>B7B F<C4, <A8<6<8G4?PAOI < 

7DGCCB6OI >BAEG?PF4J<=, F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<<. 
#B@9M9A<S 8?S ?45BD4FBDAOI D45BF < E4@BEFBSF9?PAB= D45BFO, BEA4M9AAO9 

>B@CPRF9DAB= F9IA<>B= < 8BEFGCB@ > E9F< �AF9DA9F, 6 Q?9>FDBAAGR <AHBD@4J<BAAB-

B5D4;B64F9?PAGR ED98G < > <AHBD@4J<BAAO@ ECD46BKAO@ E<EF9@4@. 

15. �=D>@<0F8O > @07@01>BG8:0E 

%4@BI<A4 %69F?4A4 �64AB6A4, >.H.-@. A., 8BJ9AF, 8BJ9AF >4H98DO >B@CPRF9DAB= 
59;BC4EABEF<. 
 

http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

