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1. К4><9 BEB59AABEF< 89?4RF S;O> CDB7D4@@<DB64A<S Python 

CD<6?9>4F9?PAO@ 8?S A4K<A4RM<I D4;D45BFK<>B6? 

2. � >4><I B5?4EFSI CDB7D4@@<DB64A<S K4EFB <ECB?P;G9FES Python? 
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<E>GEEF69AAB7B <AF9??9>F4? 
7. К4><9 <AEFDG@9AFO < 5<5?<BF9>< 6 B5?4EF< 7D4H<K9E>B7B <AF9DH9=E4 

CB?P;B64F9?S (GUI) <ECB?P;GRF Python? 
8. К4> Python CD<@9AS9FES 6 EH9D9 D4;D45BF>< <7D < 6<DFG4?PAB= 

D94?PABEF<? 
9. К4><9 CD9<@GM9EF64 CD98BEF46?S9F <ECB?P;B64A<9 Python 6 B5?4EF< 

E9F96B7B CDB7D4@@<DB64A<S? 
10. К4> S;O> Python <ECB?P;G9FES 6 E<EF9@AB@ 48@<A<EFD<DB64A<< < 
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16. К4> B5NS6<FP EFDB>B6GR C9D9@9AAGR 6 Python? 
17. К4> BEGM9EF6?S9FES >BA>4F9A4J<S EFDB> 6 Python? 
18. К4> CB?GK<FP CB8EFDB>G <; EFDB>< 6 Python? 
19. К4><9 @9FB8O <ECB?P;GRFES 8?S D45BFO E K<E?4@< E C?464RM9= FBK>B= 

6 Python? 
20. К4> BCD989?<FP 8?<AG EFDB>< 6 Python? 
21. 'FB F4>B9 <A89>E4J<S < >4> BA4 CD<@9AS9FES > EFDB>4@ < EC<E>4@ 6 

Python? 

22. К4> EB;84FP EC<EB> 6 Python < >4><9 BC9D4J<< @B:AB 6OCB?ASFP E A<@? 

23. К4> BCD989?<FP 8?<AG EC<E>4 6 Python? 
24. К4><9 @9FB8O <ECB?P;GRFES 8?S 8B546?9A<S < G84?9A<S Q?9@9AFB6 <; 

EC<E>4 6 Python? 
25. К4> EB;84FP >BDF9: 6 Python < 6 K9@ BF?<K<9 BF EC<E>4? 

26. К4><9 BC9D4FBDO <ECB?P;GRFES 8?S 8BEFGC4 > Q?9@9AF4@ >BDF9:4? 

27. К4> EB;84FP @AB:9EF6B (set) 6 Python, < >4><9 BC9D4J<< 
CB889D:<64RFES 8?S @AB:9EF6? 



28. К4> B5NS6<FP E?B64DP 6 Python < >4><9 BC9D4J<< @B:AB 6OCB?ASFP E 
A<@? 

29. К4> CB?GK<FP ;A4K9A<9 CB >?RKG <; E?B64DS 6 Python? 

30. К4> BEGM9EF6?S9FES <;@9A9A<9 ;A4K9A<= 6 E?B64D9? 
31. К4><9 6EFDB9AAO9 HGA>J<< <ECB?P;GRFES 8?S CD9B5D4;B64A<S F<CB6 

84AAOI 6 Python? 
32. К4> 6OCB?A<FP 66B8 84AAOI E >?46<4FGDO 6 Python? 

33. К4> <ECB?P;B64FP GE?B6AO9 BC9D4FBDO if-else 6 Python? 
34. К4> <ECB?P;B64FP J<>?O for < while 6 Python? 
35. К4><9 6EFDB9AAO9 HGA>J<< <ECB?P;GRFES 8?S D45BFO E K<E?4@< 6 

Python (A4CD<@9D, abs, round)? 
36. К4><9 6EFDB9AAO9 HGA>J<< Python CD<@9ASRFES 8?S D45BFO EB 

EFDB>4@< (A4CD<@9D, len, upper, lower)? 
37. К4><9 HGA>J<< <ECB?P;GRFES 8?S D45BFO E EC<E>4@< 6 Python 

(A4CD<@9D, append, remove)? 
38. К4><9 BC9D4FBDO CD<@9ASRFES 8?S ED46A9A<S ;A4K9A<= 6 Python 

(A4CD<@9D, ==, <, >)? 
39. К4> B5N98<A<FP EC<E>< 6 Python? 
40. К4> EB;84FP HGA>J<R 6 Python, < >4> C9D984FP 4D7G@9AFO HGA>J<<? 

41. К4><9 6EFDB9AAO9 HGA>J<< Python CD<@9ASRFES 8?S D45BFO E H4=?4@< 
(A4CD<@9D, open, read)? 

42. К4> B5D45BF4FP <E>?RK9A<9 (<ECB?P;B64FP 5?B> try-except) 6 Python? 
43. К4><9 BC9D4FBDO CD<@9ASRFES 8?S ?B7<K9E><I BC9D4J<= 6 Python 

(A4CD<@9D, and, or, not)? 
44. К4> EB;84FP @AB7B@9DAO= EC<EB> (EC<EB> EC<E>B6) 6 Python? 

45. К4> <ECB?P;B64FP 79A9D4FBDO EC<E>B6 (list comprehensions) 6 Python? 

46. К4> BCD989?<FP F<C 84AAOI C9D9@9AAB= 6 Python? 

47. К4> D45BF49F BC9D4FBD "in" 8?S CDB69D>< A4?<K<S Q?9@9AF4 6 EC<E>9 
<?< 8DG7B= >B??9>J<<? 

48. К4> EBDF<DB64FP EC<EB> 6 Python? 
49. К4> EB;84FP GE?B6<9 8?S 6OCB?A9A<S 89=EF6<= FB?P>B CD< 6OCB?A9A<< 

BCD989?9AAB7B GE?B6<S (A4CD<@9D, if-else)? 

50. К4><9 6EFDB9AAO9 HGA>J<< Python <ECB?P;GRFES 8?S CB<E>4 
@<A<@4?PAB7B < @4>E<@4?PAB7B ;A4K9A<S 6 EC<E>9 (A4CD<@9D, min, 
max)? 

51. К4><9 F<CO J<>?B6 CB889D:<64RFES 6 Python? 

52. 'FB F4>B9 J<>? "for" 6 Python < >4> BA <ECB?P;G9FES? 
53. К4>B= E<AF4>E<E CD<@9AS9FES 8?S EB;84A<S J<>?4 "for" E 

<ECB?P;B64A<9@ HGA>J<< range()? 
54. К4> D45BF49F J<>? "for" E <ECB?P;B64A<9@ EC<E>B6 < 8DG7<I 

<F9D<DG9@OI B5N9>FB6? 
55. К4> 6OIB8 <; J<>?4 "for" 8B ;469DL9A<S 6E9I <F9D4J<= (break, 

continue)? 

56. К4> <ECB?P;B64FP J<>? "for" 8?S C9D95BD4 Q?9@9AFB6 E?B64DS 6 Python? 

57. К4> EB;84FP 59E>BA9KAO= J<>? E <ECB?P;B64A<9@ >?RK96B7B E?B64 
"while"? 

58. К4> BD74A<;B64FP J<>? "while" E <ECB?P;B64A<9@ GE?B6AB7B BC9D4FBD4? 



59. К4> 6OIB8<FP <; J<>?4 "while" CD< 6OCB?A9A<< BCD989?9AAB7B GE?B6<S 
(break)? 

60. К4> <ECB?P;B64FP J<>? "while" 8?S EB;84A<S CDBEFB7B @9AR E 
64D<4AF4@< 6O5BD4? 

61. К4><9 BC9D4FBDO <ECB?P;GRFES 8?S D45BFO E <F9D4J<S@< 6AGFD< 
J<>?B6 (A4CD<@9D, enumerate, zip)? 

62. К4> C9D95<D4FP Q?9@9AFO 86G@9DAB7B EC<E>4 E CB@BMPR 6?B:9AAOI 
J<>?B6? 

63. К4> EB;84FP J<>? "for" E <ECB?P;B64A<9@ 79A9D4FBD4 EC<E>B6 (list 
comprehensions)? 

64. К4><9 6EFDB9AAO9 HGA>J<< Python @B7GF 5OFP <ECB?P;B64AO 6 J<>?4I 
8?S B5D45BF>< 84AAOI (A4CD<@9D, sum, len)? 

65. К4> D45BF49F J<>? "while" E <ECB?P;B64A<9@ BC9D4FBD4 else? 

66. К4> <ECB?P;B64FP >?RK96B9 E?B6B pass 6 J<>?4I? 
67. К4><9 @9FB8O @B7GF 5OFP CD<@9A9AO > EFDB>4@ 6 J<>?4I 8?S 

B5D45BF>< E<@6B?B6? 

68. К4> @B:AB <ECB?P;B64FP J<>? "for" 8?S 79A9D4J<< CBE?98B64F9?PABEF< 
K<E9? 6 B5D4FAB@ CBDS8>9? 

69. К4> EB;84FP 59E>BA9KAO= J<>? E <ECB?P;B64A<9@ itertools? 

70. К4><9 F<CO 84AAOI @B7GF 5OFP <ECB?P;B64AO 6 GE?B6<SI J<>?B6 8?S 
BCD989?9A<S CDB8B?:9A<S <?< ;469DL9A<S 6OCB?A9A<S J<>?4? 

2.2. �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<< 

 

�BCDBEO 8?S CDB6989A<S 4FF9EF4J<< 

1. 'FB F4>B9 HGA>J<S 6 Python? 
2. К4> B5NS6?S9FES HGA>J<S 6 Python? 
3. К4><9 Q?9@9AFO 6>?RK4RF 6 E95S ;47B?B6B> HGA>J<<? 
4. К4> C9D984FP 4D7G@9AFO 6 HGA>J<R 6 Python? 
5. К4><9 F<CO C4D4@9FDB6 CB889D:<64RFES 6 Python (A4CD<@9D, 

B5S;4F9?PAO9, A9B5S;4F9?PAO9, <@9AB64AAO9)? 

6. К4> @B:AB G>4;4FP ;A4K9A<S CB G@B?K4A<R 8?S C4D4@9FDB6 HGA>J<<? 
7. К4> <ECB?P;B64FP CDB<;6B?PAB9 >B?<K9EF6B 4D7G@9AFB6 6 HGA>J<<? 

8. К4> BCD989?<FP HGA>J<R E CDB<;6B?PAO@ K<E?B@ <@9AB64AAOI 
4D7G@9AFB6? 

9. К4> D45BF49F BC9D4FBD return 6 HGA>J<<? 

10. К4> <ECB?P;B64FP HGA>J<R 59; S6AB7B 6B;6D4F4 ;A4K9A<S? 

11. К4> B5NS6<FP ?S@584-HGA>J<R 6 Python? 
12. � K9@ BF?<K<9 @9:8G HGA>J<9= < ?S@584-HGA>J<9=? 
13. К4><9 6EFDB9AAO9 HGA>J<< Python <ECB?P;GRFES 8?S D45BFO E 

HGA>J<S@< (A4CD<@9D, map, filter)? 
14. К4> B5NS6<FP 7?B54?PAGR C9D9@9AAGR 6AGFD< HGA>J<<? 

15. К4> EB;84FP ;4@O>4A<9 (closure) 6 Python? 
16. К4> C9D98464FP HGA>J<R >4> 4D7G@9AF 8DG7B= HGA>J<<? 

17. К4> BCD989?<FP 4AABF4J<< F<CB6 8?S C4D4@9FDB6 < 6B;6D4M49@B7B 
;A4K9A<S HGA>J<<? 

18. К4> <ECB?P;B64FP HGA>J<< <; EFBDBAA<I @B8G?9= 6 E6B9@ >B89? 

19. К4> EB;84FP 89>BD4FBD 8?S HGA>J<< 6 Python? 



20. К4> CD<@9ASFP 89>BD4FBD > HGA>J<<? 
21. К4> <ECB?P;B64FP >?RK96B9 E?B6B nonlocal 6AGFD< HGA>J<<? 

22. К4> BCD989?<FP HGA>J<R E C9D9@9AAO@ K<E?B@ 4D7G@9AFB6 6 Python 
3.8 < 6OL9? 

23. К4> <ECB?P;B64FP 4D7G@9AFO EB ;A4K9A<9@ CB G@B?K4A<R 6@9EF9 E 
4D7G@9AF4@< C9D9@9AAB= 8?<AO? 

24. К4> B5NS6<FP HGA>J<R E 4AABF4J<S@< F<CB6 6 Python? 

25. К4> 6O;64FP HGA>J<R E <ECB?P;B64A<9@ <@9AB64AAOI 4D7G@9AFB6? 

26. К4><9 6EFDB9AAO9 HGA>J<< Python CB889D:<64RF D45BFG E 
HGA>J<BA4?PAO@ CDB7D4@@<DB64A<9@ (A4CD<@9D, map, reduce, filter)? 

27. К4> EB;84FP < <ECB?P;B64FP 79A9D4FBDAGR HGA>J<R? 
28. К4> @B:AB <ECB?P;B64FP HGA>J<R 6 >4K9EF69 4FD<5GF4 >?4EE4? 

29. К4><@ B5D4;B@ @B:AB <;59:4FP >BAH?<>F4 <@9A CD< <@CBDF9 HGA>J<= 
<; @B8G?9=? 

30. К4> BCD989?<FP < <ECB?P;B64FP 4ABA<@AO9 HGA>J<< 6 Python? 

31. 'FB F4>B9 @4EE<6 6 CDB7D4@@<DB64A<<? 
32. К4> EB;84FP B8AB@9DAO= @4EE<6 6 NumPy? 
33. К4> EB;84FP @AB7B@9DAO= @4EE<6 6 NumPy? 
34. К4> G;A4FP D4;@9DABEFP @4EE<64 6 NumPy? 
35. К4> BCD989?<FP F<C 84AAOI Q?9@9AFB6 6 @4EE<69 NumPy? 

36. К4> ;4CB?A<FP @4EE<6 BCD989?9AAO@ ;A4K9A<9@ 6 NumPy? 

37. К4> EB;84FP CBE?98B64F9?PABEFP K<E9? 6 @4EE<69 NumPy? 
38. К4> <;@9A<FP HBD@G (shape) @4EE<64 6 NumPy? 
39. К4> BEGM9EF6<FP 8BEFGC > Q?9@9AF4@ @4EE<64 6 NumPy? 

40. К4> EB;84FP @4EE<6 E D46AB@9DAB D4ECD989?9AAO@< ;A4K9A<S@< 6 
NumPy? 

41. К4> CDB<;6B8<FP BC9D4J<< @9:8G @4EE<64@< 6 NumPy? 

42. К4> 6OCB?A<FP @4FD<KAB9 G@AB:9A<9 6 NumPy? 

43. К4> EB;84FP @4EE<6 E?GK4=AOI K<E9? 6 NumPy? 
44. К4> A4=F< @<A<@4?PAB9 < @4>E<@4?PAB9 ;A4K9A<S 6 @4EE<69 NumPy? 

45. К4> D4EEK<F4FP ED98A99 ;A4K9A<9 < EF4A84DFAB9 BF>?BA9A<9 6 @4EE<69 
NumPy? 

46. К4> <ECB?P;B64FP GE?B6AO9 6OD4:9A<S 8?S @4A<CG?SJ<= E @4EE<64@< 6 
NumPy? 

47. К4> EB;84FP @4E>G (@4EE<6 5G?96OI ;A4K9A<=) 6 NumPy? 

48. К4> CD<@9A<FP @4E>G 8?S <;6?9K9A<S CB8@4EE<64 <; @4EE<64 NumPy? 

49. К4> 6OCB?A<FP EBDF<DB6>G @4EE<64 6 NumPy? 

50. К4><9 HGA>J<< NumPy <ECB?P;GRFES 8?S EF4F<EF<K9E>B7B 4A4?<;4 
@4EE<6B6? 

51. К4> EB;84FP @4EE<6 E >BA>D9FAO@< ;A4K9A<S@< A4 8<47BA4?< 6 NumPy? 

52. К4> CDB<;6B8<FP BC9D4J<< E FD4AECBA<DB64AAO@ @4EE<6B@ 6 NumPy? 

53. К4> <ECB?P;B64FP HGA>J<< np.sum() < np.prod() 8?S 6OK<E?9A<S EG@@O 
< CDB<;6989A<S ;A4K9A<= 6 @4EE<69? 

54. К4> BEGM9EF6<FP <A89>E4J<R E <ECB?P;B64A<9@ @4EE<6B6 <A89>EB6 6 
NumPy? 

55. К4> B5D9;4FP <?< <;@9ASFP HBD@G @4EE<64 6 NumPy? 
56. К4> D45BF49F broadcasting 6 NumPy? 



57. К4> CD<@9A<FP HGA>J<R > >4:8B@G Q?9@9AFG @4EE<64 6 NumPy? 

58. К4> EB;84FP @4EE<6 E <ECB?P;B64A<9@ HGA>J<<, C9D984649@B= 6 
np.fromfunction()? 

59. К4> <ECB?P;B64FP HGA>J<< np.linspace() < np.logspace() 8?S EB;84A<S 
D46AB@9DAB D4ECD989?9AAOI ;A4K9A<= 6 <AF9D64?9? 

60. К4> EB;84FP @4EE<6 <; H4=?4 6 NumPy? 
61. К4> CDB<;6B8<FP 6OK<E?9A<S E <ECB?P;B64A<9@ ?<A9=AB= 4?795DO 6 

NumPy? 

62. К4><9 HGA>J<< NumPy CD98BEF46?SRF CB889D:>G 8?S D45BFO E 
CB?<AB@4@<? 

63. К4> EBID4A<FP < ;47DG;<FP @4EE<6O E <ECB?P;B64A<9@ np.save() < 
np.load()? 

64. К4> B5D45BF4FP CDBCGM9AAO9 ;A4K9A<S 6 @4EE<69 NumPy? 

65. К4> <ECB?P;B64FP @9FB8O 47D974J<< (A4CD<@9D, np.mean(), np.sum()) 6 
NumPy? 

66. К4> EB;84FP >BC<R @4EE<64 6 NumPy? 
67. К4> 6OCB?ASFP BC9D4J<< E @AB:9EF64@< E <ECB?P;B64A<9@ @4EE<6B6 6 

NumPy? 

68. К4> <ECB?P;B64FP @9FB8O 8?S D45BFO E K<E?B6O@< CDB<;6B8AO@< 6 
NumPy? 

69. К4> BEGM9EF6?SFP BC9D4J<< E >B@C?9>EAO@< K<E?4@< 6 @4EE<64I 
NumPy? 

70. К4> <;@9D<FP 6D9@S 6OCB?A9A<S BC9D4J<< E @4EE<64@< 6 NumPy? 

71. 'FB CD98EF46?S9F EB5B= 5<5?<BF9>4 Matplotlib 6 Python? 

72. К4> GEF4AB6<FP Matplotlib 6 E6B= CDB9>F? 

73. К4> EB;84FP 54;B6O= 7D4H<> E <ECB?P;B64A<9@ Matplotlib? 
74. К4><9 BEAB6AO9 >B@CBA9AFO 6>?RK4RF 6 E95S 7D4H<>< 6 Matplotlib? 

75. К4> <;@9A<FP J69F < EF<?P ?<A<< A4 7D4H<>9 6 Matplotlib? 
76. К4> 8B546<FP ;47B?B6B> < @9F>< > BES@ A4 7D4H<>9 6 Matplotlib? 

77. К4> A4EFDB<FP @4ELF45 BE9= A4 7D4H<>9 6 Matplotlib? 

78. К4> 8B546<FP E9F>G A4 7D4H<> 6 Matplotlib? 
79. К4> EB;84FP A9E>B?P>B 7D4H<>B6 6 B8AB@ <;B5D4:9A<< E CB@BMPR 

Matplotlib? 

80. К4> D<EB64FP D4;AO9 F<CO 7D4H<>B6, F4><9 >4> FBK9KAO9 7D4H<><, 
EFB?5K4FO9 8<47D4@@O < 7<EFB7D4@@O? 

81. К4> 8B546<FP ?979A8G A4 7D4H<> 6 Matplotlib? 
82. К4> A4EFDB<FP D4;@9D < D4;D9L9A<9 7D4H<>4 6 Matplotlib? 

83. К4> 8B546<FP F9>EFB6O9 4AABF4J<< A4 7D4H<> 6 Matplotlib? 

84. К4> EBID4A<FP 7D4H<> 6 H4=? E <ECB?P;B64A<9@ Matplotlib? 

85. К4> D<EB64FP 3D-7D4H<>< E CB@BMPR Matplotlib? 
86. К4> <ECB?P;B64FP J69FB6O9 >4DFO (colormaps) 6 Matplotlib? 
87. К4> EB;84FP >DG7B6GR 8<47D4@@G (pie chart) 6 Matplotlib? 

88. К4> <;@9A<FP LD<HF < EF<?P F9>EF4 A4 7D4H<>9 6 Matplotlib? 
89. К4> EB;84FP 7D4H<> E 86G@S BES@< (86B=A4S BEP) 6 Matplotlib? 

90. К4> <ECB?P;B64FP 4A<@4J<R 6 Matplotlib? 

91. К4> 8B546<FP 7D48<9AFAO= HBA A4 7D4H<> 6 Matplotlib? 
92. К4> <ECB?P;B64FP CB8C<E< 84AAOI (data labels) A4 7D4H<>9 6 Matplotlib? 



93. К4> EB;84FP 7D4H<> D4ECD989?9A<S 69DBSFABEF< (probability density plot) 
6 Matplotlib? 

94. К4> D<EB64FP >BAFGDAO9 7D4H<>< < >4DFO F9C?B6OI FBK9> 6 Matplotlib? 

95. К4> EB;84FP <AF9D4>F<6AO9 7D4H<>< E CB@BMPR Matplotlib? 

96. К4> <ECB?P;B64FP H<7GDO < CB87D4H<>< 8?S BD74A<;4J<< @AB:9EF64 
7D4H<>B6 6 Matplotlib? 

97. К4> BFB5D4;<FP <;B5D4:9A<9 (image) 6 Matplotlib? 
98. К4> EB;84FP 7D4H<> E BF89?PAB= J69FB6B= L>4?B= (colorbar) 6 Matplotlib? 

99. К4> <ECB?P;B64FP subplot2grid 8?S A4EFDB=>< E?B:AOI >B@CBAB6B> 
CB87D4H<>B6 6 Matplotlib? 

100. К4> GCD46?SFP 6A9LA<@ 6<8B@ ?<A<= < @4D>9DB6 A4 7D4H<>9 6 
Matplotlib? 

 

 


