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■ HGA>J<R 8?S D45BFO E >?4EEB@ 8?S 6O6B84 A4 8<EC?9= H4@<?<= < AB@9DB6 7DGCC 8?S 
6E9I EFG89AFB6, <@9RM<I IBFS 5O B8AG BJ9A>G 2, 9E?< F4><I EFG89AFB6 A9F, 6O69EF< EB-
BF69FEF6GRM99 EBB5M9A<9.        

  

 
�484A<9 1 

№ 64D<4A-
F4 

�484A<9 

1 �C<E4FP >?4EE CPoint, >BFBDO= ID4A<F >BBD8<A4FO FBK><, 8?S A97B BC<E4FP 
>?4EE-A4E?98A<> ColorePoint, >BFBDO= ID4A<F J69F FBK><. �?S QF<I >?4EEB6 
E89?4FP 864 >?4EE4-A4E?98A<>4 CLine < CColoredLine, EBBF69FEF69AAB. �E9 
>?4EEO 8B?:AO <@9FP @9FB8O 8?S 6O6B84 84AAOI, <;@9A9A<S 84AAOI. 

2 �C<E4FP >?4EE CTransport, >BFBDO= ID4A<F E>BDBEFP, 7B8 6OCGE>4, A4;64A<9 < 
EFB<@BEFP FD4AECBDFAB7B ED98EF64. �?S A97B BC<E4FP >?4EEO-A4E?98A<>< 
CPlane, CCar, CShip. �B546<FP 6 QF< >?4EEO CB?S B >B?<K9EF69 C4EE4:<DB6 
8?S >4:8B7B, 6OEBFG CB?9F4 - 8?S E4@B?9F4, CBDF 8?S >BD45?S, 6?489?PJ4 < 
J69F 8?S @4L<AO. �E9 >?4EEO 8B?:AO <@9FP @9FB8O 8?S 6O6B84, <;@9A9A<S 
< 66B84 84AAOI. 

3 �C<E4FP >?4EE  CPoint >BFBDO= ID4A<F >BBD8<A4FO FBK><, 8?S A97B BC<E4FP 
>?4EE-A4E?98A<> CKrug, 8B546<FP 6 A97B CB?9 D48<GE < @9FB8 A4IB:89A<S 



C?BM48<. �C<E4FP >?4EE CKvadrat ,>BFBDO= ID4A<F EFBDBAG < @9FB8O CB8-
EK9F4 C?BM48< < C9D<@9FD4, �C<E4FP >?4EE-A4E?98A<> CPrjamoygolnik, >BFB-
DO= 5G89F ID4A<FP 9M9 B8AG EFBDBAG. �E9 >?4EEO 8B?:AO <@9FP @9FB8O 8?S 
6O6B84, <;@9A9A<S < 66B84 84AAOI. 
 

 
�484A<9 1 

�4C<E4FP CDB7D4@@G EB7?4EAB G>4;4AAB@G 64D<4AFG < EB7?4EAB @9FB8<K9E><@ G>4;4A<S@. 
!89?4FP BFK9F CB CDB6989AAB= D45BF9. 
№ 

64D<4AF4 

�484A<9 

1 �C<E4FP >?4EE, >BFBDO= ID4A<F <AHBD@4J<R B5 <7D4I, >BFBDO9 9EFP 6 <7DBF9>9: 
A4;64A<9, :4AD, EB;84F9?P, 84F4 CD<B5D9F9A<S, CB?9, EB89D:4M99 <AHBD@4J<R B 
FB@, 5O?4 CDB=89A4 QF4 <7D4. �C<E4FP 8DG:9EF69AAO= >?4EE, >BFBDO= 5G89F <@9FP 
@9FB8, KFB5O @9ASFP ;A4K9A<9 CB?S B CDBIB:89A<< <7DO < :4AD <7DO. 

2 !B;84FP >?4EE, >BFBDO= ID4A<F <AHBD@4J<R B ;4>4;9, CD<A<@49@B@ L69=AO@ 4F9-
?P9: AB@9D ;4>4;, ;4>4;K<>, 6<8 CBL<64, 84F4 CD<9@4, EFB<@BEFP ;4>4;4, CB?9, EB-
89D:4M99 <AHBD@4J<R B FB@, 5O? BF84A QFBF ;4>4; <?< A9F. �4C<E4FP 8DG:9EF69A-
AO= >?4EE, >BFBDO= EB89D:<F @9FB8, KFB5O @9ASFP ;A4K9A<9 CB?S B 6O84K9 ;4>4;4 < 
EFB<@BEF<. 

3 !B;84FP >?4EE ?9>4DEF6, EBID4ASRM<= <AHBD@4J<R B FB64D4I 4CF9><: >B8 FB64D4, 
A4;64A<9 CD9C4D4F4, CDB<;6B8<F9?P, ?9>4DEF69AA4S 7DGCC4, A9B5IB8<@BEFP A4?<K<S 
D9J9CF4. �4C<E4FP 8DG:9EF69AAO= >?4EE, >BFBDO= <@9FP @9FB8, KFB5O @9ASFP ;A4-
K9A<9 CB?S B A4?<K<< D9J9CF4 < ?9>4DEF69AAB= 7DGCCO. 
 

�484A<9 1  
�4C<E4FP CDB7D4@@G EB7?4EAB G>4;4AAB@G 64D<4AFG < EB7?4EAB @9FB8<K9E><@ G>4;4A<S@. 
!89?4FP BFK9F B CDB89?4AAB= D45BF9. 
�4D<4AFO ;484K 

 1 

!B;84FP >?4EE «CBEF46>< FB64D4» EB E?98GRM<@< 4FD<5GF4@<: <A4<@9AB64A<9 FB64D4>, 
<EFB<@BEFP 98. FB64D4>, <>B?<K9EF6B FB64D4>, <EFD4A4 CBEF46>< FB64D4>. �B546<FP @9FB8 
6B;6D4M4RM<= <AHBD@4J<R B FB64D9 <@9RM9@ J9AG 6 ;484AAB@ <AF9D64?9. !B;84FP 8DG-
:9EF69AAO= >?4EE CDB8469J, >BFBDO= @B:9F <;@9ASFP J9AG A4 FB64D < 97B >B?<K9EF6B 

 2 

!B;84FP >?4EE «D4EC<E4A<9 ;4ASF<=» EB E?98GRM<@< 4FD<5GF4@: <CD98@9F>, <CD9CB8464-
F9?P>, <AB@9D 7DGCCO>, <89AP A989?<>,<AB@9D C4DO>,<4G8<FBD<S>. �B546<FP @9FB8 6B;-
6D4M4RM<= <AHBD@4J<R B ;47DG:9AABEF< ;484AAB= 4G8<FBD<< 6 ;484AAO= 89AP A989?< 
A4 ;484AAB= C4D9.  !B;84FP 8DG:9EF69AAO= >?4EE 8<EC9FK9D, >BFBDO= @B:9F @9ASFP AB@9D 
C4DO < 4G8<FBD<R.  
3 

!B;84FP >?4EE «CBEF46>< FB64D4» EB E?98GRM<@< 4FD<5GF4@<: <A4<@9AB64A<9 FB64D4>, 
<EFB<@BEFP 98. FB64D4>, <>B?<K9EF6B FB64D4>, <EFD4A4 CBEF46>< FB64D4>. �B546<FP @9FB8 
6B;6D4M4RM<= <AHBD@4J<R B >B?<K9EF69 FB64D4 BCD989?9AAB7B 6<84 CBEFGC4RM97B <; 
;484AAB= EFD4AO. !B;84FP 8DG:9EF69AAO= >?4EE CBEF46M<>, >BFBDO= @B:9F <;@9ASFP J9-
AG < >B?<K9EF6B FB64D4.  

 
�484A<9 1  
�4C<E4FP CDB7D4@@G EB7?4EAB G>4;4AAB@G 64D<4AFG < EB7?4EAB @9FB8<K9E><@ G>4;4A<S@. 
!89?4FP BFK9F B CDB89?4AAB= D45BF9. 

 



№ 64D<4AFO ;484A<= 

1. �4C<E4FP L45?BA >?4EE4, >BFBDO= 6OK<E?S9F C9D<@9FD FD9G7B?PA<>4. К?4EE 
8B?:9A EB89D:4FP >BAEFDG>FBD CB G@B?K4A<R, 6<DFG4?PAGR HGA>J<R 8?S 6OK<E-
?9A<S C9D<@9FD4. !B;84FP CDB<;6B8AO= >?4EE 8?S D46ABEFBDBAA97B FD9G7B?PA<>4, 
6 >BFBDB@ C9D9BCD989?<FP HGA>J<R 6OK<E?9A<S C9D<@9FD4. � 54;B6O= >?4EE 8B-
546<FP C9D97DG:9AAO= BC9D4FBD >, >BFBDO= 6B;6D4M49F <EF<AG, 9E?< C9D<@9FD 
C9D6B7B FD9G7B?PA<>4 5B?PL9 6FBDB7B. � 7?46AB= HGA>J<< 6OK<E?<FP C9D<@9FDO 
FD9G7B?PA<>4 EB EFBDBA4@< 2, 3 < 5, 4 F4>:9 D46ABEFBDBAA97B FD9G7B?PA<>4 EB EFB-
DBAB= 4. �CD989?<FP, <ECB?P;GS C9D97DG:9AAO= BC9D4FBD, C9D<@9FD C9D6B7B FD9-
G7B?PA<>4 5B?PL9 ?< C9D<@9FD4 6FBDB7B. 

2. �4C<E4FP L45?BA >?4EE4, 6OK<E?SRM97B B5N9@ C4D4??9?9C<C984. К?4EE 8B?:9A 
EB89D:4FP >BAEFDG>FBD CB G@B?K4A<R, 6<DFG4?PAGR HGA>J<R 8?S 6OK<E?9A<S 
B5N9@4. !B;84FP CDB<;6B8AO= >?4EE 8?S >G54, 6 >BFBDB@ C9D9BCD989?<FP HGA>J<R 
6OK<E?9A<S B5N9@4. � 54;B6O= >?4EE 8B546<FP C9D97DG:9AAO= BC9D4FBD <, >BFB-
DO= 6B;6D4M4RM<= <EF<AG, 9E?< B5N9@ C9D6B= H<7GDO @9APL9 6FBDB7B. � 7?46AB= 
HGA>J<< 6OK<E?<FP B5N9@ C4D4??9?9C<C984 EB EFBDBA4@< 2.3, 1.5, 3.0, 4 F4>:9 >G-
54 E 8?<AB= D95D4 2.0. �ECB?P;GS C9D97DG:9AAO= BC9D4FBD BCD989?<FP, B5N9@ C4-
D4??9?9C<C984 5B?PL9 >G54. 

3. �4C<E4FP L45?BA >?4EE4, >BFBDO= 6OK<E?S9F 8?<AG B>DG:ABEF< Q??<CE4. К?4EE 
8B?:9A EB89D:4FP >BAEFDG>FBD CB G@B?K4A<R, 6<DFG4?PAGR HGA>J<R 8?S 6OK<E-
?9A<S 8?<AO B>DG:ABEF<. !B;84FP CDB<;6B8AO= >?4EE 8?S >DG74. � 54;B6O= >?4EE 
8B546<FP C9D97DG:9AAO= BC9D4FBD <, >BFBDO= 6B;6D4M4RM<= <EF<AG, 9E?< C?B-
M48P C9D6B= H<7GDO @9APL9 C?BM48< 6FBDB=. �DB89@BAEFD<DB64FP D45BFG CDB-
7D4@@O. 

 

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

1. 'FB F4>B9 B5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 (���)? 

2. К4><9 BEAB6AO9 CD<AJ<CO ��� EGM9EF6GRF? 

3. �5NSEA<F9 CD<AJ<CO <A>4CEG?SJ<< 

4. К4> <A>4CEG?SJ<S CB@B749F ;4M<F<FP 84AAO9? 

5. К4> D94?<;G9FES <A>4CEG?SJ<S 6 C++? 

6. 'FB F4>B9 @B8<H<>4FBDO 8BEFGC4 (private, protected, public)? 

7. К4> <ECB?P;B64FP 79FF9DO < E9FF9DO 8?S 8BEFGC4 > 84AAO@? 

8. К4><9 CD9<@GM9EF64 849F <A>4CEG?SJ<S 6 CDB7D4@@<DB64A<<? 

9. К4> <A>4CEG?SJ<S ECBEB5EF6G9F CB889D:<649@BEF< >B84? 

10. К4><9 CD<@9DO <A>4CEG?SJ<< @B:AB A4=F< 6 EF4A84DFAB= 5<5?<BF9>9 C++? 

11. К4> <A>4CEG?SJ<S E6S;4A4 E 8DG7<@< CD<AJ<C4@< ��� (A4CD<@9D, A4E?98B64A<9@ < 
CB?<@BDH<;@B@)? 

12. �5NSEA<F9 CD<AJ<CO A4E?98B64A<S 

13. К4><9 F<CO A4E?98B64A<S EGM9EF6GRF? 

14. К4> B5NS6<FP >?4EE-A4E?98A<> 6 C++? 

15. 'FB F4>B9 54;B6O= (DB8<F9?PE><=) < CDB<;6B8AO= (8BK9DA<=) >?4EEO? 

16. К4> <ECB?P;B64FP >?RK96O9 E?B64 public, protected < private CD< A4E?98B64A<<? 

17. 'FB F4>B9 @AB:9EF69AAB9 A4E?98B64A<9 < >4> 97B <ECB?P;B64FP? 

18. К4><9 CD9<@GM9EF64 849F A4E?98B64A<9 6 CDB7D4@@<DB64A<<? 

19. К4> D45BF49F >BAEFDG>FBD < 89EFDG>FBD 6 >BAF9>EF9 A4E?98B64A<S? 

20. 'FB F4>B9 6<DFG4?PAB9 A4E?98B64A<9 < >B784 97B <ECB?P;B64FP? 



21. �5NSEA<F9 CD<AJ<CO CB?<@BDH<;@4 
22.  К4><9 6<8O CB?<@BDH<;@4 EGM9EF6GRF? 

23. К4> D94?<;G9FES CB?<@BDH<;@ 6 C++? 

24. 'FB F4>B9 C9D97DG;>4 HGA>J<= < BC9D4FBDB6? 

25. 'FB F4>B9 6<DFG4?PAO9 HGA>J<< < >4> BA< D45BF4RF? 

26. К4> <ECB?P;B64FP 45EFD4>FAO9 >?4EEO < <AF9DH9=EO 8?S 8BEF<:9A<S CB?<@BDH<;@4? 

27. К4><9 CD9<@GM9EF64 849F CB?<@BDH<;@ 6 CDB7D4@@<DB64A<<? 

28. К4> D45BF49F CB;8A99 E6S;O64A<9 (late binding)? 

29. К4><9 CD<@9DO CB?<@BDH<;@4 @B:AB A4=F< 6 EF4A84DFAB= 5<5?<BF9>9 C++? 

30. 'FB F4>B9 >?4EE < B5N9>F 6 C++? 

31. К4> B5NS6<FP >?4EE 6 C++? 

32. К4> EB;84FP B5N9>F >?4EE4 6 C++? 

33. К4> EB;84FP B5N9>F >?4EE4? 

34. 'FB F4>B9 >BAEFDG>FBD >?4EE4 < >4> 97B B5NS6<FP 6 C++? 

35. 'FB F4>B9 >BAEFDG>FBD CB G@B?K4A<R? 

36. �4C<L<F9 >?4EE 8?S CD98EF46?9A<S 89A97 E BC9D4J<S@< E?B:9A<S < G@AB:9A<S. 
37. 'FB 84?B ��� CDB7D4@@<EF4@? 

38. 'FB F4>B9 89EFDG>FBD >?4EE4 < >4> 97B B5NS6<FP 6 C++? 

39. 'FB F4>B9 A4E?98B64A<9 6 ��� < >4> 97B D94?<;B64FP 6 C++? 

40. К4> B5NS6<FP < <ECB?P;B64FP A4E?98B64A<9 6 C++? 

41. �4K9@ AG:9A G>4;4F9?P this? 

42. 'FB F4>B9 CB?<@BDH<;@ 6 ��� < >4> 97B D94?<;B64FP 6 C++? 

43. К4> B5NS6<FP < <ECB?P;B64FP CB?<@BDH<;@ 6 C++ E CB@BMPR 6<DFG4?PAOI HGA>J<=? 

44. 'FB F4>B9 45EFD4>FAO= >?4EE (abstract class) 6 B5N9>FAB-BD<9AF<DB64AAB@ CDB7D4@@<-
DB64A<<? 

45. К4> B5NS6<FP 45EFD4>FAO= >?4EE 6 C++? 

46. 'FB F4>B9 6<DFG4?PA4S HGA>J<S (virtual function) 6 C++? 

47. К4> B5NS6<FP 6<DFG4?PAGR HGA>J<R 6 45EFD4>FAB@ >?4EE9? 

48. 'FB F4>B9 K<EFB 6<DFG4?PA4S HGA>J<S (pure virtual function) 6 C++? 

49. К4> B5NS6<FP K<EFB 6<DFG4?PAGR HGA>J<R 6 45EFD4>FAB@ >?4EE9? 

50. �B:AB ?< EB;84FP B5N9>F 45EFD4>FAB7B >?4EE4 6 C++? 

51. К4> <ECB?P;B64FP 45EFD4>FAO9 >?4EEO 8?S EB;84A<S <AF9DH9=EB6 6 C++? 

52. К4> <ECB?P;B64FP 6<DFG4?PAO9 HGA>J<< 8?S 8BEF<:9A<S CB?<@BDH<;@4 6 C++? 

53. 'FB F4>B9 6<DFG4?PAO= 89EFDG>FBD? 
54. 'FB F4>B9 C9D9BCD989?9A<9 HGA>J<= (function overriding) 6 C++? 

55. К4> C9D9BCD989?<FP 6<DFG4?PAGR HGA>J<R 6 CDB<;6B8AB@ >?4EE9? 

56. 'FB F4>B9 6<DFG4?PAO= 89EFDG>FBD (virtual destructor) 6 C++ < ;4K9@ BA AG:9A? 

57. К4> B5NS6<FP < <ECB?P;B64FP 6<DFG4?PAO= 89EFDG>FBD 6 45EFD4>FAB@ >?4EE9? 

58. К4> <ECB?P;B64FP 45EFD4>FAO9 >?4EEO < 6<DFG4?PAO9 HGA>J<< 8?S EB;84A<S <9D4DI<< 
>?4EEB6 6 C++? 

59. К4> <ECB?P;B64FP G>4;4F9?< < EEO?>< A4 45EFD4>FAO9 >?4EEO 6 C++? 

60. К4> CDB69D<FP, S6?S9FES ?< B5N9>F Q>;9@C?SDB@ BCD989?9AAB7B 45EFD4>FAB7B >?4EE4 6 
C++? 

61. 'FB F4>B9 EF4F<K9E><9 K?9AO >?4EE4? 

62. 'FB F4>B9 8DG:9EF69AAO9 HGA>J<< < >?4EEO? 

63. К4><9 CD9<@GM9EF64 < B7D4A<K9A<S E6S;4AO E <ECB?P;B64A<9@ 45EFD4>FAOI >?4EEB6 < 
6<DFG4?PAOI HGA>J<= 6 C++? 

64. К4> B5NS6<FP < <ECB?P;B64FP 45EFD4>FAO= >?4EE < <AF9DH9=E 6 C++? 

65. 'FB F4>B9 <A>4CEG?SJ<S 6 ��� < >4> 99 D94?<;B64FP 6 C++? 

66. 'FB F4>B9 @B8<H<>4FBDO 8BEFGC4 6 C++ < >4> BA< D45BF4RF? 

67. К4> <ECB?P;B64FP A4E?98B64A<9 < CB?<@BDH<;@ 8?S EB;84A<S <9D4DI<< >?4EEB6 6 
C++? 

68. 'FB F4>B9 >B@CB;<J<S < 47D974J<S 6 C++? 

69. К4> <ECB?P;B64FP >B@CB;<J<R < 47D974J<R 8?S EB;84A<S E6S;4AAOI B5N9>FB6 6 C++? 

70. К4><9 @B8<H<>4FBDO 8BEFGC4 EGM9EF6GRF 6 C++ < >4> BA< D45BF4RF? 



71. 'FB F4>B9 >BAEFDG>FBDO >BC<DB64A<S >?4EE4 6 C++ < >4> BA< B5NS6?SRFES? 

72. 'FB F4>B9 @AB:9EF69AAB9 A4E?98B64A<9 6 C++ < >4> 97B <ECB?P;B64FP? 
73. !B;84=F9 <9D4DI<R >?4EEB6 8?S CD98EF46?9A<S D4;?<KAOI F<CB6 FD4AECBDFAOI 

ED98EF6 (A4CD<@9D, 46FB@B5<?P, 69?BE<C98, E4@B?9F). 
74. К4> B5NS6<FP < <ECB?P;B64FP @AB:9EF69AAB9 A4E?98B64A<9 6 C++? 

75. 'FB F4>B9 CB?<@BDH<;@ 6 C++ < >4> BA D94?<;G9FES? 

76. 'FB F4>B9 <E>?RK9A<S 6 C++ < >4> BA< B5D454FO64RFES? 

77. 'FB F4>B9 C9D97DG;>4 HGA>J<= 6 C++? 

78. 'FB F4>B9 C9D97DG;>4 BC9D4FBDB6 6 C++? 

79. К4> B5NS6<FP < <ECB?P;B64FP C9D97DG;>G HGA>J<= 6 C++? 

80. К4> B5NS6<FP < <ECB?P;B64FP C9D97DG;>G BC9D4FBDB6 6 C++? 

81. 'FB F4>B9 EF4F<K9E><9 K?9AO >?4EE4 6 C++ < >4> BA< D45BF4RF? 
82. К4> B5NS6<FP < <ECB?P;B64FP EF4F<K9E><9 K?9AO >?4EE4 6 C++? 

83. 'FB F4>B9 >BAEF4AFAO9 K?9AO >?4EE4 6 C++ < >4> BA< D45BF4RF? 

84. К4> B5NS6<FP < <ECB?P;B64FP >BAEF4AFAO9 K?9AO >?4EE4 6 C++? 

85. 'FB F4>B9 <E>?RK9A<S 6 C++ < >4> BA< B5D454FO64RFES? 

86. К4> B5NS6<FP < <ECB?P;B64FP <E>?RK9A<S 6 C++? 

87. 'FB F4>B9 L45?BAO (templates) 6 C++ < >4> BA< D45BF4RF? 

88. К4> B5NS6<FP < <ECB?P;B64FP L45?BAO (templates) 6 C++? 

89. К4> B5NS6<FP < <ECB?P;B64FP L45?BAO (templates) 8?S EB;84A<S B5B5M9AAOI HGA>J<= 
< >?4EEB6 6 C++? 

90. 'FB F4>B9 EF4A84DFAO9 5<5?<BF9>< (STL) 6 C++ < >4> BA< <ECB?P;GRFES? 

91. К4> <ECB?P;B64FP >BAF9=A9DO < 4?7BD<F@O <; EF4A84DFAOI 5<5?<BF9> (STL) 6 C++? 

92. 'FB F4>B9 H4=?O < CBFB>< 66B84-6O6B84 6 C++? 
93. К4> BF>DOFP, ;4C<E4FP < ;4>DOFP H4=? 6 C++? 

94. К4> <ECB?P;B64FP CBFB>< 66B84-6O6B84 8?S KF9A<S < ;4C<E< 84AAOI 6 C++? 

95. 'FB F4>B9 69>FBD (vector) 6 C++ < >4> BA BF?<K49FES BF B5OKAB7B @4EE<64? 

96. К4> B5NS6<FP < <A<J<4?<;<DB64FP 69>FBD 6 C++? 

97. К4> 8B546<FP Q?9@9AF 6 >BA9J 69>FBD4 6 C++? 

98. К4> CB?GK<FP 8BEFGC > Q?9@9AF4@ 69>FBD4 6 C++? 

99. К4> G84?<FP Q?9@9AF <; 69>FBD4 6 C++? 

100. 'FB F4>B9 @AB:9EF6B (set) 6 C++ < >4> BAB D45BF49F? 

101. К4> B5NS6<FP < <A<J<4?<;<DB64FP @AB:9EF6B 6 C++? 

102. К4> 8B546<FP Q?9@9AF 6 @AB:9EF6B 6 C++? 

103. К4> G84?<FP Q?9@9AF <; @AB:9EF64 6 C++? 

104. 'FB F4>B9 4EEBJ<4F<6AO= @4EE<6 (map) 6 C++ < >4> BA D45BF49F? 

105. К4> B5NS6<FP < <A<J<4?<;<DB64FP 4EEBJ<4F<6AO= @4EE<6 6 C++? 

106. К4> 8B546<FP Q?9@9AF 6 4EEBJ<4F<6AO= @4EE<6 6 C++? 

107. К4> CB?GK<FP 8BEFGC > Q?9@9AF4@ 4EEBJ<4F<6AB7B @4EE<64 6 C++? 

108. �4K9@ AG:AO <F9D4FBDO? 

109. 'FB F4>B9 <F9D4FBDO? 

110. К4><9 5O64RF <F9D4FBDO? 

111. 'FB F4>B9 EF4F<K9E>B9 E6S;O64A<9 < 8<A4@<K9E>B9 E6S;O64A<9 6 C++? 

112. К4> D45BF49F EF4F<K9E>B9 < 8<A4@<K9E>B9 E6S;O64A<9 6 C++? 

113. К4> B5NS6<FP < <ECB?P;B64FP CDBEFD4AEF64 <@9A (namespaces) 6 C++? 

114. 'FB F4>B9 ?S@584-6OD4:9A<S (lambda expressions) 6 C++ < >4> <I <ECB?P;B64FP? 

115. К4> B5NS6<FP < <ECB?P;B64FP ?S@584-6OD4:9A<S 6 C++? 

116. 'FB F4>B9 CD98<>4FO (predicates) 6 C++ < >4> <I <ECB?P;B64FP? 

117. 'FB F4>B9 D4AA99 < CB;8A99 E6S;O64A<9 (early binding vs. late binding) 6 CDB7D4@@<DB-
64A<<? 

118. К4> D45BF49F D4AA99 E6S;O64A<9 < >4><9 CD9<@GM9EF64 BAB <@99F? 

119. К4> D45BF49F CB;8A99 E6S;O64A<9 < >4><9 CD9<@GM9EF64 BAB <@99F? 

120. 'FB F4>B9 8<47D4@@4 >?4EEB6 (class diagram) 6 B5N9>FAB-BD<9AF<DB64AAB@ CDB7D4@-
@<DB64A<<? 

121. К4><9 Q?9@9AFO <ECB?P;GRFES 6 8<47D4@@4I >?4EEB6 < >4> BA< CD98EF46?SRFES? 



122. К4><9 BFABL9A<S @9:8G >?4EE4@< @B7GF 5OFP CD98EF46?9AO A4 8<47D4@@4I >?4EEB6? 

123. К4> CD98EF46?SRFES >?4EEO, 4FD<5GFO < @9FB8O A4 8<47D4@@4I >?4EEB6? 

124. К4><9 6<8O BFABL9A<= @9:8G >?4EE4@< @B7GF 5OFP CD98EF46?9AO A4 8<47D4@@4I 
>?4EEB6? 

125. 'FB F4>B9 4EEBJ<4J<S (association) < >4> BA4 CD98EF46?S9FES A4 8<47D4@@4I >?4EEB6? 

126. 'FB F4>B9 A4E?98B64A<9 (inheritance) < >4> BAB CD98EF46?S9FES A4 8<47D4@@4I >?4EEB6? 

127. 'FB F4>B9 47D974J<S (aggregation) < >B@CB;<J<S (composition) < >4> BA< CD98EF46?S-
RFES A4 8<47D4@@4I >?4EEB6? 

128. 'FB F4>B9 <AF9DH9=E (interface) < >4> BA CD98EF46?S9FES A4 8<47D4@@4I >?4EEB6? 

129. К4><9 8BCB?A<F9?PAO9 Q?9@9AFO @B7GF 5OFP CD98EF46?9AO A4 8<47D4@@4I >?4EEB6, 
A4CD<@9D, EF9D9BF<CO, L45?BAO < F. 8.? 

130. 'FB F4>B9 8<47D4@@4 >?4EEB6? 

131. К4><9 BEAB6AO9 Q?9@9AFO 8<47D4@@O >?4EEB6? 

132. К4> B5B;A4K4RFES >?4EEO < <I 4FD<5GFO A4 8<47D4@@9? 

133. К4> B5B;A4K4RFES @9FB8O >?4EEB6 A4 8<47D4@@9? 

134. К4><9 F<CO BFABL9A<= @9:8G >?4EE4@< EGM9EF6GRF < >4> BA< B5B;A4K4RFES? 

135. 'FB F4>B9 4EEBJ<4J<S, 47D974J<S < >B@CB;<J<S? 

136. К4> B5B;A4K4RFES A4E?98B64A<9 < D94?<;4J<S <AF9DH9=EB6? 

137. К4> <ECB?P;B64FP 8<47D4@@O >?4EEB6 8?S CDB9>F<DB64A<S E<EF9@O? 

138. К4> <AF9DCD9F<DB64FP < 4A4?<;<DB64FP 8<47D4@@O >?4EEB6? 

139. К4><9 <AEFDG@9AFO < CDB7D4@@O @B:AB <ECB?P;B64FP 8?S EB;84A<S 8<47D4@@ >?4E-
EB6? 

140. К4> <ECB?P;B64A<9 8<47D4@@ >?4EEB6 @B:9F CB@BKP 6 CDBJ9EE9 CDB9>F<DB64A<S < 
D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S? 

141. К4><9 S;O>< CDB7D4@@<DB64A<S CB889D:<64RF <ECB?P;B64A<9 8<47D4@@ >?4EEB6 8?S 
BC<E4A<S EFDG>FGDO >?4EEB6 < <I BFABL9A<=? 

142. К4><9 F<C<KAO9 BL<5>< @B:AB EB69DL<FP CD< EB;84A<< 8<47D4@@ >?4EEB6 < >4> <I 
<;59:4FP? 

143. К4> B5B;A4K4RFES ;46<E<@BEF< @9:8G >?4EE4@< A4 8<47D4@@9? 

144. 'FB F4>B9 8<47D4@@4 B5N9>FB6 < >4> BA4 E6S;4A4 E 8<47D4@@B= >?4EEB6? 

145. К4> <ECB?P;B64FP 8<47D4@@O >?4EEB6 8?S 8B>G@9AF<DB64A<S EGM9EF6GRM9= E<EF9-
@O? 

146. К4><9 EGM9EF6GRF F<CO E6S;9= @9:8G >?4EE4@< < >4> BA< B5B;A4K4RFES? 

147. К4> B5B;A4K4RFES 45EFD4>FAO9 >?4EEO < @9FB8O A4 8<47D4@@9? 

148. К4> <ECB?P;B64FP 8<47D4@@O >?4EEB6 8?S C?4A<DB64A<S 4DI<F9>FGDO E<EF9@O? 

 

�9D9K9AP CD4>F<K9E><I ;484A<= > Q>;4@9AG CB 8<EJ<C?<A9 «�5N9>FAB-

BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9»: 
 

№ 

C/C 
�9D9K9AP CD4>F<K9E><I ;484A<= > Q>;4@9AG 

1. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE �DB5AB9 K<E?B EB ;A4>B@. '<E?B 8B?:AB 
5OFP CD98EF46?9AB 86G@S CB?S@<: J9?4S K4EFP - 8?<AAB9 J9?B9 EB ;A4>B@, 8DB5A4S 
K4EFP - 59;;A4>B6B9 >BDBF>B9 J9?B9.  94?<;B64FP 4D<H@9F<K9E><9 BC9D4J<< E?B:9-
A<S, 6OK<F4A<S, G@AB:9A<S < BC9D4J<< ED46A9A<S. � HGA>J<< main CDB69D<FP QF< 
@9FB8O. 

2. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE �9AP7< 8?S D45BFO E 89A9:AO@< EG@@4@<. 
'<E?B 8B?:AB 5OFP CD98EF46?9AB 86G@S CB?S@<: F<C4 long 8?S DG5?9= < F<C4 
unsigned char - 8?S >BC99>. �DB5A4S K4EFP (>BC9=><) CD< 6O6B89 A4 Q>D4A 8B?:A4 
5OFP BF89?9A4 BF J9?B= K4EF< ;4CSFB=.  94?<;B64FP E?B:9A<9, 6OK<F4A<9, 89?9A<9 
EG@@, 89?9A<9 EG@@O A4 8DB5AB9 K<E?B, G@AB:9A<9 A4 8DB5AB9 K<E?B < BC9D4J<< 
ED46A9A<S. � HGA>J<< main CDB69D<FP QF< @9FB8O. 



3. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE  46AB5BKA4S FD4C9J<S, K?9AO >?4EE4: >BBD-
8<A4FO 4-I FBK9>. �D98GE@BFD9FP 6 >?4EE9 >BAEFDG>FBD < @9FB8O: CDB69D>4, S6?S-
9FES ?< H<7GD4 D46AB5BKAB= FD4C9J<9=; 6OK<E?9A<S < 6O6B84 E6989A<= B H<7GD9: 
8?<AO EFBDBA, C9D<@9FD, C?BM48P. � HGA>J<< main CDB89@BAEFD<DB64FP D45BFG E 
>?4EEB@: 84AB N FD4C9J<=, A4=F< >B?<K9EF6B FD4C9J<=, G >BFBDOI C?BM48P 5B?PL9 
ED98A9= C?BM48<. 

4. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE �DS@BG7B?PA<>, K?9AO >?4EE4: >BBD8<A4FO 
4-I FBK9>. �D98GE@BFD9FP 6 >?4EE9 >BAEFDG>FBD < @9FB8O: CDB69D>4, S6?S9FES ?< 
H<7GD4 CDS@BG7B?PA<>B@; 6OK<E?9A<S < 6O6B84 E6989A<= B H<7GD9: 8?<AO EFBDBA, 
C9D<@9FD, C?BM48P. � HGA>J<< main CDB89@BAEFD<DB64FP D45BFG E >?4EEB@: 84AB 
N CDS@BG7B?PA<>B@, A4=F< >B?<K9EF6B CDS@BG7B?PA<>B6, G >BFBDOI C?BM48P 
5B?PL9 ED98A9= C?BM48<. 

5. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE �>DG:ABEFP, K?9AO >?4EE4: >BBD8<A4FO 
J9AFD4 < D48<GE. �D98GE@BFD9FP 6 >?4EE9 >BAEFDG>FBD < @9FB8O: 6OK<E?9A<S < 6O-
6B84 E6989A<= B H<7GD9: 8?<AO B>DG:ABEF<, C?BM48P. � HGA>J<< main CDB89@BA-
EFD<DB64FP D45BFG E >?4EEB@: 84AB N B>DG:ABEF9=, A4=F< >B?<K9EF6B B>DG:ABEF9=, 
G >BFBDOI C?BM48P 5B?PL9 ED98A9= C?BM48< < >B?<K9EF6B B>DG:ABEF9= E ;484A-
AO@ D48<GEB@. 

6. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE КB@C?9>EAB9 K<E?B. '<E?B 8B?:AB 5OFP 
CD98EF46?9AB 86G@S CB?S@<: �9=EF6<F9?PAB9 K<E?B - 8DB5AB9 EB ;A4>B@, @A<@B= 
K4EFP - 8DB5AB9 EB ;A4>B@.  94?<;B64FP 4D<H@9F<K9E><9 BC9D4J<< E?B:9A<S, 6OK<-
F4A<S, G@AB:9A<S < BC9D4J<< ED46A9A<S. � HGA>J<< main CDB69D<FP QF< @9FB8O. 

7. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE "D9G7B?PA<>, K?9AO >?4EE4: >BBD8<A4FO 3-I 
FBK9>. �D98GE@BFD9FP 6 >?4EE9 >BAEFDG>FBD < @9FB8O: CDB69D>4, S6?S9FES ?< H<7G-
D4 FD9G7B?PA<>B@; 6OK<E?9A<S < 6O6B84 E6989A<= B H<7GD9: 8?<AO EFBDBA, C9D<-
@9FD, C?BM48P. � HGA>J<< main CDB89@BAEFD<DB64FP D45BFG E >?4EEB@: 84AB N 
FD9G7B?PA<>B@, A4=F< >B?<K9EF6B FD9G7B?PA<>B6, G >BFBDOI C?BM48P 5B?PL9 
ED98A9= C?BM48<. 

8. 

�4C<E4FP CDB7D4@@G, <ECB?P;GS >?4EE "D9G7B?PA<>, K?9AO >?4EE4: >BBD8<A4FO 3-I 
FBK9>. �D98GE@BFD9FP 6 >?4EE9 >BAEFDG>FBD < @9FB8O: CDB69D>4, S6?S9FES ?< H<7G-
D4 FD9G7B?PA<>B@; 6OK<E?9A<S < 6O6B84 E6989A<= B H<7GD9: 8?<AO EFBDBA, C9D<-
@9FD, C?BM48P, F<C. � HGA>J<< main CDB89@BAEFD<DB64FP D45BFG E >?4EEB@: 84AB 
N FD9G7B?PA<>B@, A4=F< >B?<K9EF6B CDS@BG7B?PAOI FD9G7B?PA<>B6, D46AB598D9A-
AOI, D46ABEFBDBAA<I. 

 


