
 
 

 



 



%FDG>FGD4 < EB89D:4A<9 8<EJ<C?<AO 

1. &9?< < ;484K< 8<EJ<C?<AO, 99 @9EFB 6 GK95AB@ CDBJ9EE9 
 

&9?P 87CG5=8O 48AF8?;8=K «�=D>@<0B8:0 8 ?@>3@0<<8@>20=85» – 

AD>@<8@>64BP 7=4=8O, C<9=8O 8 =46O:8, =9>5E>88<O9 8;O =4?8A4=8O ?@>7@4<<, 
@4F8>=4;P=>7> 8A?>;P7>64=8O >5>;>G9: 8;O =4?8A4=8O ?@>7@4<<, 4 8<9==> 
O7O:4 С++ 8 A@98O ?@>7@4<<8@>64=8O VisualStudio 2017 8 6OH9 ?@8 >5@45>B:9 
@47=>>5@47=OE 7484G, A6O74==OE A >5@45>B:>9 8=D>@<4F88, @4AG9B4<8, ?>8A-
:><, A>@B8@>6:>9. 

�484K<:  
− >7=4:><;9=89 A B9>@899 4;7>@8B<874F88. 
− >7=4:><;9=89 A B9>@899 ?@>7@4<<8@>64=8O. 
− >7=4:><;9=89 A> A?>A>54<8 A>784=8O 4;7>@8B<>6 8 ?@>7@4<<. 
− ?@98>AB468BP B9>@9B8G9A:89 7=4=8O 8 ?@4:B8G9A:89 =46O:8 ?> O7O:C 

?@>7@4<<8@>64=8O C++. 
− �4CG8BP ABC89=B>6 ?@>7@4<<8@>64BP 8 A>AB46;OBP 4;7>@8B<O. 

 

2.  9EFB 8<EJ<C?<AO 6 EFDG>FGD9 ""# �". &D95B64A<S > D9;G?PF4-
F4@ BE6B9A<S EB89D:4A<S 8<EJ<C?<AO 

CG51=0O 48AF8?;8=0 «�=D>@<0B8:0 8 ?@>3@0<<8@>20=85» >B=>A8BAO : 
107>2>9 G0AB8 CG51=>3> ?;0=0 (�1.".16). �8AF8?;8=C @50;87C5B :0D54@0 8=-
D>@<0F8>==KE >1@07>20B5;L=KE B5E=>;>389 8 A8AB5< (4) �=AB8BCB D878:>-
<0B5<0B8G5A:>3> >1@07>20=8O,  8=D>@<0F8>==KE 8 >1A;C6820NI8E B5E=>-
;>389 �"' �" �!$ «�C30=A:89 3>AC40@AB25==K9 ?5403>38G5A:89 C=825@A8-
B5B».  

"A=>2K205BAO =0 1075 7=0=89, ?>;CG5==KE ?@8 87CG5=88 48AF8?;8=K 
«"A=>2K 8=D>@<0B8:8 8 2KG8A;8B5;L=>9 B5E=8:8» C@>2=O A@54=59 H:>;K. 

%>45@60=85 48AF8?;8=K «�=D>@<0B8:0 8 ?@>3@0<<8@>20=85» O2;O5B-
AO >A=>2>9 4;O 40;L=59H53> >A2>5=8O 48AF8?;8=: «�;3>@8B<K 8 AB@C:BC@K 
40==KE», «#@>3@0<<8@>20=85 4;O ?;0BD>@<K Java», «�07K 40==KE», «"A=>-
2K ?@>3@0<<8@>20=8O <>18;L=KE ?;0BD>@<», «#@>3@0<<8@>20=85 4;O ?;0B-
D>@<K .Net». 

� B0:65 >A2>5=85 40==>9 48AF8?;8=K =5>1E>48<> 4;O 2K?>;=5=8O 2K-
?CA:=>9 :20;8D8:0F8>==>9 @01>BK 8 A40G8 :><?;5:A=>3> :20;8D8:0F8>==>3> 
M:70<5=0. 

 

3. &D95B64A<S > D9;G?PF4F4@ BE6B9A<S EB89D:4A<S 8<EJ<C?<AO 
 

"1CG0NI85AO, 7025@H82H85 87CG5=85 48AF8?;8=K «�=D>@<0B8:0 8 
?@>3@0<<8@>20=85», 4>;6=K:  

�A4FP: :4: 89;4BP ?>AB4=>6:C 7484G8 8 >?@989;OBP >A=>6=O9 ?C=:BO 74-
84G8 ?@8 =4?8A4=88 ?@>7@4<<O; :4:89 7484G8 @9H4NBAO A ?><>IPN ?@>7@4<-
<8@>64=8O; :4: A>78464BP 4;7>@8B<O, :4: ?8A4BP :>8 ?@>7@4<<O; :4: ?@>6>88BP 
>B;48:C ?@>7@4<<O. 



'@9FP: 8A?>;P7>64BP ?@8:;48=>9 ?@>7@4<<=>9 >59A?9G9=89 >5I97> 8 F9-
;96>7> =47=4G9=8O, 6 G4AB=>AB8 VisualStudio 2017 8 6OH9; @45>B4BP A ?@>7@4<-
<4<8 8;O @47@45>B:8 ?@>7@4<<=OE ?@>8C:B>6 8 6A?><>74B9;P=O<8 ?@>7@4<-
<4<8, 6 G4AB=>AB8 VisualStudio 2017 8 6OH9. 

�?489FP: <5B>40<8 A>AB46;9=8O, >?8A4=8O 8 @94;874F88 4;7>@8B<>6; 

?@8=F8?4<8 8 <9B>84<8 =4?8A4=8O ?@>7@4<<; ?@8=F8?4<8 >B;48:8 ?@>7@4<<. 
 

#5@5G8A;5==K5 @57C;LB0BK >1CG5=8O O2;ONBAO >A=>2>9 4;O D>@<8@>-
20=8O :><?5B5=F89. 
У=869@A4;P=OE: 
УК-1. С?>A>59= >ACI9AB6;OBP ?>8A:, :@8B8G9A:89 4=4;87 8 A8=B97 8=D>@<4-
F88, ?@8<9=OBP A8AB9<=O9 ?>8E>8 8;O @9H9=8O ?>AB46;9==OE 7484G. 
УК-2. С?>A>59= >?@989;OBP :@C7 7484G 6 @4<:4E ?>AB46;9==>9 F9;8 8 6O58@4BP 
>?B8<4;P=O9 A?>A>5O 8E @9H9=8O, 8AE>8O 87 899AB6CNI8E ?@46>6OE =>@<, 
8<9NI8EAO @9AC@A>6 8 >7@4=8G9=89. 
�@>D9AA8>=4;P=OE: 
�К-7. С?>A>59= C?@46;OBP ?@>F9AA>< A4<>AB>OB9;P=>7> >A6>9=8O CG4I8<8AO 
B9>@9B8G9A:8<8 7=4=8O<8 8 ?@4:B8G9A:8<8 C<9=8O<8 ?> CG95=O< ?@98<9B4<. 

�К-9. С?>A>59= >59A?9G864BP 8=D>@<4F8>==CN 597>?4A=>ABP =4 C@>6=9 ��. 
 

 

4.  %FDG>FGD4 < EB89D:4A<9 GK95AB= 8<EJ<C?<AO 

 

4.1. "5N9@ GK95AB= 8<EJ<C?<AO < 6<8O GK95AB= D45BFO 

�<8 GK95AB= D45BFO 
"5N9@ K4EB6 (;4K. 98.) 

"KA4S HBD@4 �4BKA4S HBD@4 
"5M4S GK95A4S A47DG;>4 (6E97B) 216 

(6  ;4K. 98) 
216 

(6  ;4K. 98) 
"5S;4F9?PA4S 4G8<FBDA4S GK95A4S A47DG;>4 (6E97B)  
6 FB@ K<E?9: 

80 20 

�5:F88 18 4 

%5<8=0@A:85 70=OB8O   

#@0:B8G5A:85 70=OB8O (2 B>< G8A;5 8=B5@0:B82)   

�01>@0B>@=K5 @01>BK 62 16 

�>=B@>;L=K5 @01>BK (<>4C;8)   

�%$   

�C@A>20O @01>B0 (:C@A>2>9 ?@>5:B)   

�@C385 D>@<K >@30=870F88 CG51=>3> ?@>F5AA0 (:>=-
B@>;L) 

58 13 

%4@BEFBSF9?PA4S D45BF4 EFG89AF4 (6E97B) 78 183 

�B>3>20O 0BB5AB0F8O  /-:70<5= (#) /-:70<5= (#) 
 

4.2. %B89D:4A<9 D4;89?B6 GK95AB= 8<EJ<C?<AO 

 

&9@4 1. %F48<< EB;84A<S CDB7D4@@AB7B CDB8G>F4. 
"A=>2=K5 MB0?K A>740=8O ?@>3@0<<=>3> ?@>4C:B0. 
Те@4 2. А?гBDиF@ы и ECBEB5ы BCиE4Aия. 



�?@989;9=89 4;7>@8B<4. �7> A6>9AB64. �88O. С?>A>5O >?8A4=8O 4;7>-
@8B<>6. 

&9@4 3. %<AF4>E<E S;O>4 %++. &<CO 84AAOI. #D9B5D4;B64A<9 F<CB6. 
-;5<5=BK 8 AB@C:BC@0 O7K:0. #5@5<5==K5 3;>10;L=K5 8 ;>:0;L=K5. �>=-

AB0=BK. �8@5:B82K ?@5?@>F5AA>@0.  �;02=0O DC=:F8O ?@>3@0<<K 2 :>=A>;L=>< 
?@54AB02;5=88. %B0=40@B=K5 B8?K 40==KE 8 @01>B0 A =8<8. 

&9@4 4. 'E?B6AO= BC9D4FBD. 
"?5@0B>@ if ... else. %8=B0:A8A, =07=0G5=85. �;3>@8B<K A 25B2;5=85<. 
&9@4 5. "C9D4FBD @AB:9EF69AAB7B 6O5BD4 switch. 
"?5@0B>@ switch ... case. %8=B0:A8A, =07=0G5=85.  
&9@4 6. &<>?O E CD98- < CBEFGE?B6<9@. *8:; for. "?5@0B>@K break 8 continue 
"?5@0B>@ while, do& while. %8=B0:A8A, =07=0G5=85. *8:;8G5A:85 0;3>-

@8B<K. "?5@0B>@ for. %8=B0:A8A, =07=0G5=85.  #@5@K20=85 F8:;0, ?@>?CA: 8B5-
@0F88. *8:;8G5A:85 0;3>@8B<K 

&9@4 7. "8AB@9DAO9 @4EE<6O. %FDB><. 

$01>B0 A >4=><5@=K<8 <0AA820<8. �0?>;=5=85 <0AA82>2. #>8A: M;5<5=-
B>2. �0<5=K M;5<5=B>2. 

&9@4 8. Д6G@9DAO9 @4EE<6O.  4EE<6O EFDB>. 

$01>B0 A 42C<5@=K<8 <0AA820<8. �0?>;=5=85 <0AA82>2. #>8A: M;5<5=B>2. 
�0<5=K M;5<5=B>2. 

&9@4 9. (GA>J<<. 

&8?K DC=:F89. "1JO2;5=85, 2K7>2, 0@3C<5=BK DC=:F88. #5@540G0 0@3C-
<5=B>2 ?> 04@5AC, ?> 7=0G5=8N. �>=AB0=B=K5 0@3C<5=BK.  

&9@4 10. #B?P;B64F9?PE><9 F<CO 84AAOI. 
%B@C:BC@K, ?5@5G8A;5=8O, >1J548=5=8O.  0AA82K AB@C:BC@ 
&9@4 11. #DBFBF<CO, C9D97DG;>4, L45?BAO HGA>J<=. $9>GDE<S. 
$01>B0 A @5:C@A82=K<8 DC=:F8O<8. �A?>;L7>20=85 ?5@53@C7>: 8 H01;>-

=>2 DC=:F89. #@>B>B8?K DC=:F89. 
&9@4 12.  �?7BD<F@O CB<E>4. 
#>8A: ;8=59=K9, ?>8A: 18=0@=K9 2 <0AA820E.  
&9@4 13.  %BDF<DB6><.  
 5B>4K 2AB02:8, 2K1>@><, 1KAB@0O 8 4@. A <0AA820<8, A>45@60I8<8 @07-

;8G=K5 B8?K 40==KE. 
&9@4 14. '>4;4F9?<. %EO?><. 
"?@545;5=85. !07=0G5=85. #@8<5=5=85.  
&9@4 15. Д<A4@<K9E>4S C4@SFP.  "C9D4FBDO new < delete. 
"?@545;5=85. !07=0G5=85. #@8<5=5=85.  
&9@4 16. "8AB@9DAO9 8<A4@<K9E><9 @4EE<6O. 
�0?>;=5=85 <0AA82>2. #>8A: M;5<5=B>2. �0<5=K M;5<5=B>2. 
&9@4 17. Д6G@9DAO9 8<A4@<K9E><9 @4EE<6O. 
�0?>;=5=85 <0AA82>2. #>8A: M;5<5=B>2. �0<5=K M;5<5=B>2. 
&9@4 18. $45BF4 EB EC9J<4?PAO@< 5<5?<BF9>4@<. 
�A?>;L7>20=85 181;8>B5:8 vector 8 4@.. 
 

4.3. �9>J<< 



№ 
C/C 

!4;64A<9 F9@O "5N9@ K4EB6 
"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

1, 2 A5<5AB@/ 1 A5<5AB@ 
1 &9@4 1. %B0488 A>740=8O ?@>3@0<<=>3> ?@>4C:B0 1  

2 &9@4 2. �;3>@8B<K 8 A?>A>1K >?8A0=8O. 1  

3 
&9@4 3. %8=B0:A8A O7K:0 %++ (-;5<5=BK 8 AB@C:BC@0 
O7K:0) &8?K 40==KE. #@5>1@07>20=85 B8?>2 

1  

4 &9@4 4. 'A;>2=K9 >?5@0B>@ 1  

5 &9@4 5. "?5@0B>@ <=>65AB25==>3> 2K1>@0 switch 1  

6 
&9@4 6. *8:;K A ?@54- 8 ?>ABCA;>285<. *8:; for. "?5-
@0B>@K break 8 continue 

1 1 

7 &9@4 7. "4=><5@=K5 <0AA82K. %B@>:8 1  

8 &9@4 8. �2C<5@=K5 <0AA82K.  0AA82K AB@>: 1 1 

9 
&9@4 9. (C=:F88 ("1JO2;5=85, 2K7>2, 0@3C<5=BK 
DC=:F88) 

1 1 

10 
&9@4 10. %B@C:BC@K, ?5@5G8A;5=8O, >1J548=5=8O.  0A-
A82K AB@C:BC@ 

1  

11 
&9@4 11. #@>B>B8?K, ?5@53@C7:0, H01;>=K DC=:F89. 
$5:C@A8O 

1  

12 &9@4 12.  �;3>@8B<K ?>8A:0: ;8=59=K9, 18=0@=K9.  1 1 

13 
&9@4 13.  %>@B8@>2:8.  5B>4K 2AB02:8, 2K1>@><, 
1KAB@0O 8 4@. 

1  

14 &9@4 14. ':070B5;8. %AK;:8. 1  

15 
&9@4 15. �8=0<8G5A:0O ?0<OBL.  "?5@0B>@K new 8 
delete. 

1  

16 &9@4 16. "4=><5@=K5 48=0<8G5A:85 <0AA82K. 1  

17 &9@4 17. �2C<5@=K5 48=0<8G5A:85 <0AA82K. 1  

18 
&9@4 18. $01>B0 A> A?5F80;L=K<8 181;8>B5:0<8 vector 

8 4@. 
1  

�FB7B: 18 4 

 

4.4. #D4>F<K9E><9 ;4ASF<S  
!5 ?@54CA<>B@5=K CG51=K< ?;0=><. 

 

4.5. �45BD4FBDAO9 D45BFO 

№ C/C !4;64A<9 F9@O "5N9@ K4EB6 
"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

1, 2 A5<5AB@/ 1 A5<5AB@ 

1 
&9@4 3. !0?8A0=85 ?@>AB59H8E ?@>3@0<< ("?5@0B>-
@K ?@8A2>5=8O, 22>40-2K2>40). �8=59=K5 0;3>@8B<K 

4 1 

2 &9@4 4. !0?8A0=85 ?@>3@0<< A 8A?>;L7>20=85< 4 1 



CA;>2=>3> >?5@0B>@0. �;3>@8B<K A 25B2;5=85< 

3 
&9@4 5. !0?8A0=85 ?@>3@0<< A 8A?>;L7>20=85< >?5-
@0B>@0 <=>65AB25==>3> 2K1>@0 switch 4  

4 
&9@4 6. !0?8A0=85 ?@>3@0<< A 8A?>;L7>20=85< F8:-
;>2 A ?@54- 8 ?>ABCA;>285<. *8:;8G5A:85 0;3>@8B<K 

4 2 

5 
&9@4 8. !0?8A0=85 ?@>3@0<< A >4=><5@=K<8 <0AA8-
20<8 4 1 

6 
&9@4 9. !0?8A0=85 ?@>3@0<< A 42C<5@=K<8 <0AA8-
20<8 4 1 

7 
&9@4 8-9. %B@>:8. (C=:F88 @01>BK A> AB@>:0<8. 
 0AA82K AB@>:  4 1 

8 
&9@4 11 (C=:F88 ("1JO2;5=85, 2K7>2, 0@3C<5=BK 
DC=:F88, H01;>=K, ?5@53@C7:8) 6 2 

9 
&9@4 10. %B@C:BC@K, ?5@5G8A;5=8O, >1J548=5=8O. 
 0AA82K AB@C:BC@ 4 1 

10 &9@4 11. $5:C@A8O. 4  

11 &9@4 12.  �;3>@8B<K ?>8A:0: ;8=59=K9, 18=0@=K9.  4 2 

12 
&9@4 13.  %>@B8@>2:8.  5B>4K 2AB02:8, 2K1>@><, 
1KAB@0O 8 4@. 4 2 

13 &9@4 16. "4=><5@=K5 48=0<8G5A:85 <0AA82K. 4 1 

14 &9@4 17. �2C<5@=K5 48=0<8G5A:85 <0AA82K. 4 1 

17 
&9@4 18. $01>B0 A> A?5F80;L=K<8 181;8>B5:0<8 vec-

tor 8 4@. 4  

�FB7B: 62 16 

 

4.6. %4@BEFBSF9?PA4S D45BF4 
№ 
C/
C 

!4;64A<9 F9@O �<8 E4@BEFBSF9?PAB= 
D45BFO 

"5N9@ K4EB6 
"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

1, 2 A5<5AB@/ 1 c5<5AB@ 

1 

�8B5@0;K 2 %++. "?5@0B>@ sizeof. 
"?5@0B>@ #define, typedef. $01>B0 A 
?@5?@>F5AA>@><, 48@5:B82K ?@5-
?@>F5AA>@0 

�>=A?5:B ;5:F89 

2 8 

2 %8AB5<K 8AG8A;5=8O �>=A?5:B ;5:F89 4 10 

3 
(>@<0B8@>20==K9 22>4-2K2>4 
A@54AB20<8 O7K:0 % 8 %++ 

�>=A?5:B ;5:F89 
2 10 

4 �AB@0820=85 2 %++. (inl ine) �>=A?5:B ;5:F89 2 7 

5 "1J548=5=8O, M=C<5@0F88 �>=A?5:B ;5:F89 2 7 

6 
�57K<O==K5 AB@C:BC@K, "1J548=5-
=8O 

�>=A?5:B ;5:F89 
2 7 

7 �8B>2K5 >?5@0F88. �8B>2K5 ?>;O �>=A?5:B ;5:F89 2 10 

8 
'A;>2=0O :><?8;OF8O. "B;04:0 
?@>5:B>2 

�>=A?5:B ;5:F89 
2 6 

9 
$07=5A5=85 ?@>5:B0 ?@>3@0<<K 2 
=5A:>;L:> D09;>2 

�>=A?5:B ;5:F89 
2 5 

10 �>38G5A:85 >?5@0F88 �>=A?5:B ;5:F89 2 8 

11 ':070B5;L =0 DC=:F8N �>=A?5:B ;5:F89 4 7 

12 $01>B0 A AAK;:0<8   �>=A?5:B ;5:F89 4 8 



13 
$01>B0 A <0AA820<8 G5@57 C:070B5;L. 
 =>3><5@=K5 <0AA82K 

�>=A?5:B ;5:F89 
5 10 

14 �B5@0B>@K �>=A?5:B ;5:F89 5 10 

15 �AA>F80B82=K5 <0AA82K �>=A?5:B ;5:F89 8 10 

16 $53C;O@=K5 2K@065=8O �>=A?5:B ;5:F89 15 30 

17 �8=0<8G5A:85 AB@C:BC@K �>=A?5:B ;5:F89 15 30 

�FB7B:  78 183 

 

4.7. �GDEB6O9 D45BFO.  
�7CG05<K9 :C@A 70:0=G8205BAO 2K?>;=5=85< :C@A>2>9 @01>BK, B5<0 2K-

18@05BAO 87 A;54CNI53> A?8A:0 (%?8A>: <>65B 1KBL A:>@@5:B8@>20= 2 ?@>F5A-
A5 >1CG5=8O).  

�040=85 :C@A>2>9 @01>BK: 
1. « 0B5<0B8G5A:>5 <>45;8@>20=85 2 ?@>3@0<<8@>20=88» 
2. «�5><5B@8G5A:85 0;3>@8B<K 2 ?@>3@0<<8@>20=85» 
3. «�04=K5 0;3>@8B<K 2 ?@>3@0<<8@>20=88» 
4. «�8=0<8G5A:>5 ?@>3@0<<8@>20=85. #;NAK 8 <8=CAK 2 8A?>;L7>20=88» 
5. «$5:C@A8O 8 ?5@51>@ 2 ?@>3@0<<8@>20=88» 
6. « 5B>4 42CE C:070B5;59. &5>@8O 8 ?@0:B8:0» 
7. «�5@52LO 3 =5;8=59=K5 AB@C:BC@K 40==KE. &8?K. #@8<5=5=85. �;3>@8B-
<K @01>BK» 

8. «�=>=8<=K5 DC=:F88 2 ?@>3@0<<8@>20=88. !07=0G5=85, ?@8<5=5=85, 
?@8>@8B5BK. �A?>;L7>20=85 2 @07=KE O7K:0E» 

9.  «�=45:A=>-?>A;54>20B5;L=K9 ?>8A: 2 ?@>3@0<<8@>20=88. !07=0G5=85, 
?@8<5=5=85, ?@8<5@K» 

10.  «�8=0@=K9 8 B5@=0@=K9 ?>8A: 2 ?@>3@0<<8@>20=88. !07=0G5=85, ?@8-
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