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G4A>6 

7 

A9<9AB@ 

�5J9< 
G4A>6 

8 

A9<9AB@ 

�5J9< 
G4A>6, 

6A97> 

 

"5N9@ B5D4;B64F9?PAB= CDB7D4@@O 64 88 64 216 

$45BF4 B5GK4RM<IES 6B 6;4<@B89=EF6<< E 
CD9CB8464F9?9@ 

46 60 46 152 

6 FB@ K<E?9:     

?9>J<< (GDB><) 14 16 14 44 

6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< 
CD98GE@BFD9AB) 

*    

CD4>F<K9E><9 ;4ASF<S 32 44 32 108 
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6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< 
CD98GE@BFD9AB) 

*    

%4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES (6E97B) 
(9E?< CD98GE@BFD9A4) 

18 28 12 58 

�BAEG?PF4J<< (9E?< CD98GE@BFD9A4)   2  

#DB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 <FB7B6B= 
>BAFDB?PAB= D45BFO 6 4 E9@9EFD9, ;4K9F4 E 
BJ9A>B= 6 5 E9@9EFD9 < Q>;4@9A4 6 6 E9@9EFD9.  

  6  
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2.2. &9@4F<K9E><= C?4A < EB89D:4A<9 8<EJ<C?<AO 

"KA4S HBD@4 B5GK9A<S 

!4<@9AB64A<9 D4;89?B6 < 
F9@ 

%B89D:4A<9 GK95AB7B @4F9D<4?4 
"5N9@ 
K4EB6 

 

"E64<649@O9 Q?9@9AFO 
>B@C9F9AJ<= 
 

1 2 3 4 

$4;89? 1. "EAB6O CDB7D4@@<DB64A<S A4 C# 

&9@4 1.1. &9IAB?B7<S .NET 

%B89D:4A<9 GK95AB7B @4F9D<4?4 4 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 1. 3;O> C# < C?4FHBD@4 .NET. "EAB6AO9 

CD<AJ<CO B5N9>FAB-BD<9AF<DB64AAB7B 
CDB7D4@@<DB64A<S. 

2 

2. #DBEFD4AEF6B <@9A. %B;84A<9 CDB9>F4. %5BD><, 
5<5?<BF9><, 4FD<5GFO, 8<D9>F<6O. 

2 

&9@4 1.2. �6989A<9 6 C# 

%B89D:4A<9 GK95AB7B @4F9D<4?4 8 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 1. &<CO 84AAOI < C9D9@9AAO9. %FDG>FGD4 CDBEFB= 

CDB7D4@@O. 
2 

2. �F9D4J<BAAO9 >BAEFDG>J<<. 'E?B6AO9 
>BAEFDG>J<< < BC9D4J<<. 2 

3. #BASF<9 @4EE<6B6 C#. %<@6B?PAO9 < EFDB>B6O9 
F<CO 84AAOI. 2 

4. �?4EEO: BEAB6AO9 CBASF<S. 2 

#D4>F<K9E><9 ;4ASF<S 20 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. $45BF4 E D9L9A<9@. %B;84A<9 CDB9>F4. 2 

2. %B;84A<9 >BAEB?PAOI CD<?B:9A<=. 2 

3. $9L9A<9 ;484K E CB@BMPR J<>?B6 < 69F6?9A<=. 2 

4. �<F9D4?O. 2 

5. �BDF9:<. 2 

6. %B;84A<9 >?4EEB6 2 

7. "C9D4J<<: 4D<H@9F<K9E><9, ?B7<K9E><9. 
"C9D4J<< A48 EFDB>B6O@< < E<@6B?PAO@< 2 

https://metanit.com/sharp/tutorial/2.1.php
https://metanit.com/sharp/tutorial/1.1.php
https://metanit.com/sharp/tutorial/1.5.php
https://metanit.com/sharp/tutorial/1.5.php
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84AAO@<. 

8. %EO?BKAO9 F<CO 84AAOI 2 

9. �?4EE Random.  9FB8O < E6B=EF64 >?4EE4 
System.Array. 

2 

10. #9D97DG;>4 @9FB8B6. $9>GDE<6AO9 @9FB8O. 2 

%4@BEFBSF9?PA4S D45BF4 18 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. #9D9K<E?9A<S enum. 6 

2. #4D4@9FDO @9FB8B6.  4EE<6 C4D4@9FDB6 < 
>?RK96B9 E?B6B params. 

6 

3. #4D4@9FDO @9FB8B6. #9D984K4 C4D4@9FDB6 CB 
EEO?>9 < ;A4K9A<R. �OIB8AO9 C4D4@9FDO. 6 

&9@4 1.3. $45BF4 E 
H4=?4@< 6 S;O>9 C# 
 

%B89D:4A<9 GK95AB7B @4F9D<4?4 2 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. $45BF4 E H4=?4@<. �BAEB?PAO= 66B8-6O6B8. 2 

#D4>F<K9E><9 ;4ASF<S 12 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. %B;84A<9 CD<?B:9A<S E >BAEB?PAO@ 66B8B@-
6O6B8B@. 2 

2. �E<AIDBAAO= 66B8-6O6B8. #BFB>< E<@6B?B6. 2 

3. $45BF4 E >4F4?B74@< < H4=?4@<. %BID4A9A<9 
B5N9>FB6. 2 

4. $45BF4 5<A4DAO@< H4=?4@<. 2 

5. %B;84A<9 < KF9A<9 E:4FOI H4=?B6. 2 

6. �FB7B64S >BAFDB?PA4S D45BF4 2 

�E97B ;4 67 E9@9EFD: 64  

$4;89? 2. "EAB6O CDB7D4@@<DB64A<S A4 C# 

&9@4 2.1. �?46AO9 
>BAEFDG>J<< 
CDB7D4@@<DB64A<S A4 C# 

%B89D:4A<9 GK95AB7B @4F9D<4?4 8 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. #BASF<9 >?4EE4 6 C#.  2 

2. �9D4DI<< >?4EEB6. 2 

3. �AF9DH9=EO 2 
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4. �9?974FO < EB5OF<S. 2  

#D4>F<K9E><9 ;4ASF<S 16 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. %B;84A<9 >?4EEB6. 2 

2. #DB7D4@@<DB64A<9 >?4EEB6 2 

3. �A>4CEG?SJ<S. 2 

4. !4E?98B64A<9 < CB?<@BDH<;@. 2 

5. �5EFD4>FAO9 >?4EEO. 2 

6. $94?<;4J<S <AF9DH9=E4. 2 

7.  AB7BCBFBKAO9 CD<?B:9A<S. �9?974FO < 
EB5OF<S. 2 

8. �?4EE Object. 2 

%4@BEFBSF9?PA4S D45BF4 28 

1. �B??9>J<< 6 C# 14 

2. �S@584-6OD4:9A<S 14 

$4;89? 3. %D984 D4;D45BF>< Visual Studio 

&9@4 3.1. "EAB6AB= 
HGA>J<BA4? Visual Studio 

%B89D:4A<9 GK95AB7B @4F9D<4?4 8 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. !46<74J<S CB ED989 Visual Studio.  2 

2. "5?4EFP D984>F<DB64A<S >B84. ">AB E6B=EF6. 2 

3. �;GK9A<9 BEAB6AOI >B@CBA9AFB6. 2 

4. %6S;< @9:8G CDBJ9EE4@<  2 

#D4>F<K9E><9 ;4ASF<S 28 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. %B;84A<9 CDB7D4@@O 6 ED989 Visual Studio 2 

2. 1?9@9AF «(BD@4». %6B=EF64 HBD@O. 2 

3. �?4EE Control. 1?9@9AFO GCD46?9A<S. 2 

4. 1?9@9AFO GCD46?9A<S: 7DGCC4 Q?9@9AFB6 
GCD46?9A<S.  2 
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5. 1?9@9AFO GCD46?9A<S: @9F>4, @9F>4-EEO?>4. 2 

6. �ABC>< < 86B<KAO9 C9D9>?RK4F9?<: >ABC>4.  2 

7. �ABC>< < 86B<KAO9 C9D9>?RK4F9?<: H?4:B>, 
C9D9>?RK4F9?P. 2 

8. 1?9@9AF GCD46?9A<S E CB889D:>B= 
D984>F<DB64A<S F9>EF4: F9>EFB6B9 CB?9. 2 

9. 1?9@9AF GCD46?9A<S E CB889D:>B= 
D984>F<DB64A<S F9>EF4: CB?9 66B84 E 
HBD@4F<DB64A<9@. 

2 

10. %C<E>< <;B5D4:9A<= < 6EC?O64RM<9 
CB8E>4;>< 2 

11. #B?9 EB EC<E>B@. 2 

12. �9D96PS: 8D96B6<8AB9 CD98EF46?9A<9 TreeView.  2 

13. %C<E>B6B9 CD98EF46?9A<9 ListView. 2 

14. �4K9F E BJ9A>B= 2 

�E97B ;4 7 E9@9EFD: 88  

$4;89? 4. %D984 D4;D45BF>< Visual Studio 

&9@4 4.1. "EAB6AB= 
HGA>J<BA4? Visual Studio 

%B89D:4A<9 GK95AB7B @4F9D<4?4 14 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. �;GK9A<9 >B@CBA9AFB6. 2 

2. %6B=EF64 CDB9>F4. 2 

3. "5D45BF>4 <E>?RK9A<=. 2 

4. LINQ 2 

5.  9I4A<;@ OLE  2 

6. %B;84A<9 < CD<@9A9A<9 Q?9@9AFB6 ActiveX 2 

7. �<A4@<K9E>< CB8>?RK49@O9 5<5?<BF9>< 2 

#D4>F<K9E><9 ;4ASF<S 32 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. $45BF4 E >B@CBA9AF4@< @9AR. 2 
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2. $45BF4 E C4A9?S@< <AEFDG@9AFB6. 2 

3. $45BF4 E 8<4?B7B6O@< B>A4@<. %BID4A9A<9 < 
BF>DOF<9 H4=?4. 2 

4. $45BF4 E 8<4?B7B6O@< B>A4@<. 'EF4AB6>4 
LD<HF4, J69F4. 2 

5. �;GK9A<9 E6B=EF6 CDB9>F4. 2 

6. �ECB?P;B64A<9 F4=@9D4. 2 

7. $45BF4 E 84F4@< < 6D9@9A9@ 2 

8. %5BD>4 @GEBD4, GCD46?9A<9 C4@SFPR < 
G>4;4F9?< 

2 

9. "EAB6O LINQ 2 

10. %9D<4?<;4J<S 2 

11. #BEFDB9A<9 8<47D4@@. �B@CBA9AF Chart. 2 

12. $45BF4 E 7D4H<>B=. 2 

13. �ECB?P;B64A<9 F9IAB?B7<< OLE 8?S 
E6S;O64A<S < 6A98D9A<S B5N9>FB6 6 D4;?<KAO9 
8B>G@9AFO. 

2 

14. $4;D45BF>4 < <ECB?P;B64A<9 Q?9@9AFB6 
ActiveX. 

2 

15. %B;84A<9 < <ECB?P;B64A<9 8<A4@<K9E>< 
CB8>?RK49@B= 5<5?<BF9>< A4 S;O>9 C#.  2 

16. �AF97D4J<S < <ECB?P;B64A<9 8<A4@<K9E>< 
CB8>?RK49@B= 5<5?<BF9>< 6 >?<9AFE>B@ 
CD<?B:9A<< A4 S;O>9 C#. 

2 

%4@BEFBSF9?PA4S D45BF4 12 "� 02.; "� 09.; #� 2.1.; #� 2.2.; #� 
2.3.; #� 2.4.; #� 2.5. 

1. XML-8B>G@9AFO 10 

�BAEG?PF4J<S 2  

#DB@9:GFBKA4S 4FF9EF4J<S: 1>;4@9A 6  

�E97B ;4 8 E9@9EFD: 64  

�E97B 216  
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#BE?98B64F9?PAB9 F9@4F<K9E>B9 C?4A<DB64A<9 EB89D:4A<S D45BK9= CDB7D4@@O 8<EJ<C?<AO, >4?9A84DAO9 B5N9@O, 6<8O ;4ASF<=, HBD@O 
BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO F4>:9 >BA>D9F<;<DGRFES 6 >4?9A84DAB-F9@4F<K9E>B@ C?4A9 (#D<?B:9A<9 1) 
.
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3. ("$ / �"!&$"�3 �  �&"��+�%���  �&�$���/, 
"#$����32-�� #$"*��'$/ "*�!���!�3 �!�!��, ' �!��, 

#$��&�+�%�"�" "#/&�, )�$��&�$��'2-�) 1&�#/ ("$ �$"��!�3 
�" #�&�!*�� 

(BA8 BJ9ABKAOI ED98EF6 (84?99 3 ("%) - >B@C?9>F @9FB8<K9E><I < >BAFDB?PAOI 
@4F9D<4?B6, <ECB?P;G9@OI CD< CDB6989A<< F9>GM97B >BAFDB?S BE6B9A<S D9;G?PF4FB6 
B5GK9A<S < CDB@9:GFBKAB= 4FF9EF4J<<. ("% CD98A4;A4K9A 8?S >BAFDB?S < GCD46?9A<S 
CDBJ9EEB@ CD<B5D9F9A<S B5GK4RM<@<ES A9B5IB8<@OI ;A4A<=, G@9A<= < >B@C9F9AJ<=, 
BCD989?9AAOI 6B (�"% (#D<?B:9A<9 7 2). 
 

4. '%�"��3 $������*�� ��%*�#��!/ 

 

4.1. &D95B64A<S > @<A<@4?PAB@G @4F9D<4?PAB-F9IA<K9E>B@G B59EC9K9A<R 

$94?<;4J<S CDB7D4@@O 8<EJ<C?<AO FD95G9F A4?<K<S GK95AOI 4G8<FBD<= 24, 35, 36, 37 < 
?9>J<BAAOI 4G8<FBD<=. 
"5BDG8B64A<9 GK95AB7B >45<A9F4: 'K95A4S @959?P, 8BE>4, @G?PF<@98<4-CDB9>FBD, Q>D4A 
A4EF9AAO=, >B@CPRF9DO. 
 
�G8<FBD<< 8?S E4@BEFBSF9?PAB= D45BFO: 7144 (CD. �9A<A4, 49). 
"5BDG8B64A<9 GK95AB7B >45<A9F4: 'K95A4S @959?P, GK95AB-A47?S8AO9 CBEB5<S, 
>B@CPRF9DO E 8BEFGCB@ > E9F< «�AF9DA9F» < 1�"% (<?<4?4. 
 

4.2. 'K95AB-@9FB8<K9E>B9 < <AHBD@4J<BAAB9 B59EC9K9A<9 8<EJ<C?<AO (@B8G?S) 
 

4.2.1. #9D9K9AP BEAB6AB= < 8BCB?A<F9?PAB= GK95AB= ?<F9D4FGDO, A9B5IB8<@B= 8?S 
BE6B9A<S 8<EJ<C?<AO (@B8G?S) 
 

"EAB6A4S GK95A4S ?<F9D4FGD4: 
1.  4DFOA9A>B, &. �. "EAB6O 6<;G4?PAB7B CDB7D4@@<DB64A<S 6 ED989 Visual Studio A4 
54;9 C# : GK95AB9 CBEB5<9 / &. �.  4DFOA9A>B, �. �. &GDGC4?B6, !. �. �A8D<96E>4S 
; CB8 B5M. D98. >. F. A., CDBH. �. �. &GDGC4?B64. -  BE>64 ; �B?B784 : �AHD4-
�A:9A9D<S, 2023. - 232 E. - ISBN 978-5-9729-1225-4. - &9>EF : Q?9>FDBAAO=. - URL: 
https://znanium.com/catalog/product/2096143 (84F4 B5D4M9A<S: 07.06.2024). 3 $9:<@ 
8BEFGC4: CB CB8C<E>9. 

2. )BD96, #. �. "5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 E CD<@9D4@< A4 %# : 
GK95AB9 CBEB5<9 / #.�. )BD96. 4  BE>64 : ("$'  : �!($�- , 2023. 4 200 E. 4 
(%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-00091-713-8. - &9>EF : 
Q?9>FDBAAO=. - URL: https://znanium.com/catalog/product/1895650 (84F4 B5D4M9A<S: 
07.06.2024). 3 $9:<@ 8BEFGC4: CB CB8C<E>9. 

 

�BCB?A<F9?PA4S GK95A4S ?<F9D4FGD4: 
1. �4;4AE><=, А. А.  #DB7D4@@<DB64A<9 A4 Visual C# : GK95AB9 CBEB5<9 8?S ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S / �. �. �4;4AE><=. 4 2-9 <;8., C9D9D45. < 8BC. 4 

 BE>64 : �;84F9?PEF6B 2D4=F, 2024. 4 192 E. 4 (#DBH9EE<BA4?PAB9 
B5D4;B64A<9). 4 ISBN 978-5-534-14130-6. 4 &9>EF : Q?9>FDBAAO= // 

https://znanium.com/catalog/product/2096143
https://znanium.com/catalog/product/1895650
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"5D4;B64F9?PA4S C?4FHBD@4 2D4=F [E4=F]. 4 

URL: https://urait.ru/bcode/538155 (84F4 B5D4M9A<S: 07.06.2024). 

 

4.2.2. #9D9K9AP D9EGDEB6 <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< «�AF9DA9F» 
(84?99 - E9FP «�AF9DA9F»), A9B5IB8<@OI 8?S BE6B9A<S 8<EJ<C?<AO (@B8G?S) 

 

#9D9K9AP 8B7B6BDB6 1�% < �� 

'K95AO= 7B8  
!4<@9AB64A<9 8B>G@9AF4 E G>4;4A<9@ 

D9>6<;<FB6 
%DB> 89=EF6<S 
8B>G@9AF4 

2024/2025 

1 

�B7B6BD A4 8BEFGC > 1�% ZNANIUM.COM 
@9:8G ''!<& 6 ?<J9 8<D9>FBD4 %( 
''!<& < """ «�A4A<G@»7 2024-Q5E BF 
09.07.2024 

% 12.07.2024 CB 
11.07.2025 

2 

�B7B6BD A4 8BEFGC > 1�% «1�% 2$��&» 
(CB?A4S >B??9>J<S) @9:8G ''!<& 6 ?<J9 
8<D9>FBD4 %( ''!<& < """ 
«1?9>FDBAAB9 <;84F9?PEF6B 2$��&» 7 
1/25-Q5E BF 06.03.2025 7. 

% 06.03.2025 CB 
05.03.2026 

3 

�B7B6BD A4 8BEFGC > 1�% 
«'A<69DE<F9FE>4S 5<5?<BF9>4 BA?4=A» 
@9:8G ''!<& «!9>E@98<4» 7 223-883 BF 
19.08.2024 

01.10.2024 CB 
30.09.2025 

4 
�B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G 
''!<& < <;84F9?PEF6B@ «�4AP» 7 "��-
647 BF 08.07.2024 

% 08.08.2024 CB 
07.08.2025 

5 
�B7B6BD A4 8BEFGC > %1� @9:8G ''!<& < 
<;84F9?PEF6B@ «�4AP» 7 %1� 47-�% 5010-
24 BF 04.06.2024 

% 04.06.2024 CB 
20.05.2026 

6 

�B7B6BD A4 8BEFGC > Q?9>FDBAAO@ 
<;84A<S@ 6 EBEF469 54;O 84AAOI 
«!�'+!�3 1���&$"!!�3 
�����"&��� eLIBRARY.RU» @9:8G 
''!<& < """ !1� 7 "��-1283 BF 
05.12.2024 

% 01.01.2025 CB 
30.12.2025 

7 
�B7B6BD A4 �� 8<EE9DF4J<= @9:8G ''!<& 
< $�� 7 223-664 BF 15.07.2024 

% 10.08.2024 CB 
09.08.2025 

8 

�B7B6BD A4 8BEFGC > 1�% BOOK.ru (8BEFGC 
> GK95A<>G: "EAB6O DBEE<=E>B= 
7BEG84DEF69AABEF< : GK95A<> / �. �. 
 4?P>B, �. �. �<?>B6, �. �. �GDP96 [< 8D.] 
; CB8 D98. �. �.  4?P>B. 4  BE>64 : 
�AB$GE, 2024. 4 263 E. 4 ISBN 978-5-406-
12322-5) @9:8G ''!<& 6 ?<J9 8<D9>FBD4 
%( ''!<& < """ «�AB$GE @98<4» 7 5/A 
BF 16.10.2024 7. 

% 23.10.2024 CB 
22.10.2025 

https://urait.ru/bcode/538155
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№ �8D9E (URL) 

1.  https://open-source-peace.github.io/w3schoolsrus/cs/index.html#gsc.tab=0  

 

4.3.3. #9D9K9AP <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI CD< BEGM9EF6?9A<< 
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.NET Framework 3 ED984 8?S EB;84A<S < ;4CGE>4 CD<?B:9A<=. �E9 CD<?B:9A<S A9 CDBEFB 
<ECB?P;GRF 5<5?<BF9>< .NET Framework, AB < 6OCB?ASRFES CB8 GCD46?9A<9@ 99 >B@CBA9AF. 
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�ё BEAB6AO9 >B@CBA9AFO: 
B5M9S;O>B64S <ECB?ASRM4S ED984 (CommonLanguageRuntime) 3 8<A4@<K9E><= 
>B@CBA9AF; 
5<5?<BF9>4 >?4EEB6 .NET FrameworkClassLibrary 3 EF4F<K9E><= >B@CBA9AF. 
#DBEFD4AEF6B <@9A 
.NET Framework D4ECB?4749F 5B?PL<@ A45BDB@ CB?9;AOI HGA>J<=. �4:84S <; A<I S6?S9FES 
K?9AB@ >4>B7B-?<5B >?4EE4. �?4EEO 7DGCC<DGRFES CB CDBEFD4AEF64@ <@9A. 1FB B;A4K49F, KFB 
6 B5M9@ E?GK49 <@S >?4EE4 @B:9F <@9FP E?B:AGR EFDG>FGDG 4 EBEFBSFP <; 
CBE?98B64F9?PABEF< <@9A, D4;89?9AAOI @9:8G EB5B= FBK>4@<. #BE?98A99 <@S 6 QFB= 
CBE?98B64F9?PABEF< EB5EF69AAB < S6?S9FES <@9A9@ >?4EE4. �?4EEO, <@9A4 >BFBDOI 
D4;?<K4RFES ?<LP CBE?98A<@< K?9A4@< (EB5EF69AAB <@9A4@< >?4EEB6) 
CBE?98B64F9?PABEF9=, EK<F4RFES CD<A48?9:4M<@< B8AB@G CDBEFD4AEF6G <@9A. 
#B@9M9A<9 F<C4 6 CDBEFD4AEF6B <@9A CD<E64<649F QFB@G F<CG 8?<AAB9 <@S, EBEFBSM99 <; 
6E9I CDBEFD4AEF6, >4> E9D<< <I <@9A, D4;89?9AAOI FBK>4@< (.) < ;4>4AK<64RM99ES <@9A9@ 
>?4EE4. 
�E?< A9 <ECB?P;B64FP BC9D4FBD using, 8?S >BDD9>FAB7B B5D4M9A<S > HGA>J<S@ A9B5IB8<@B 
C<E4FP CB?AO= CGFP >?4EE4, KFB S6?S9FES 8BEF4FBKAB 9@>B= D45BFB=. 
%D98EF6B@ "A46<74J<<" CB CDBEFD4AEF64@ <@9A, 4 FBKA99, ED98EF6B@, >BFBDB9 CB;6B?S9F 
EB>D4M4FP <@9A4 >?4EEB6, S6?S9FES BC9D4FBD 
using<�@S#DBEFD4AEF64�@9A>; 
� CD<?B:9A<< @B:9F B5NS6?SFPES EB5EF69AAB9 CDBEFD4AEF6B <@9A, 4 F4>:9 @B7GF 
<ECB?P;B64FPES D4A99 B5NS6?9AAO9 CDBEFD4AEF64. 
"C9D4FBD using E4@ CB E959 A9 B59EC9K<649F 8BEFGC4 > <@9A4@, A4IB8SM<@ES 6 8DG7<I 
CDBEFD4AEF64I <@9A. �B F9I CBD, CB>4 >B8 <; CDBEFD4AEF64 <@9A A9 5G89F >4><@-?<5B 
ECBEB5B@ CD<6S;4A > A4L9@G CDB9>FG (A4CD<@9D, BC<E4A 6 <EIB8AB@ H4=?9 CDB9>F4 <?< 
BC<E4A 6 >4>B@- ?<5B >B89), CD<6S;4AAB@G > QFB@G CDB9>FG, @O A9 CB?GK<@ 8BEFGC4 > 
EB89D:4M<@ES 6 A9@ <@9A4@. 
"EAB6O HBD@ 
�A9LA<= 6<8 CD<?B:9A<S S6?S9FES A4@ CD9<@GM9EF69AAB K9D9; HBD@O. (BD@O S6?SRFES 
BEAB6AO@< EFDB<F9?PAO@< 5?B>4@<. "A< CD98BEF46?SRF >BAF9=A9D 8?S D4;?<KAOI 
Q?9@9AFB6 GCD46?9A<S. � @9I4A<;@ EB5OF<= CB;6B?S9F Q?9@9AF4@ HBD@O BF;O64FPES A4 
66B8 CB?P;B64F9?S, <, F4><@ B5D4;B@, 6;4<@B89=EF6B64FP E CB?P;B64F9?9@. 
#D< BF>DOF<< CDB9>F4 6 Visual Studio 6 7D4H<K9E>B@ D984>FBD9 @O @B:9@ G6<89FP 
6<;G4?PAGR K4EFP HBD@O - FG K4EFP, >BFBDGR @O 6<8<@ CBE?9 ;4CGE>4 CD<?B:9A<S < >G84 @O 
C9D9ABE<@ Q?9@9AFO E C4A9?< GCD46?9A<S. !B A4 E4@B@ 89?9 HBD@4 E>DO649F @BMAO= 
HGA>J<BA4?, EBEFBSM<= <; @9FB8B6, E6B=EF6, EB5OF<= < CDBK99. $4EE@BFD<@ BEAB6AO9 
E6B=EF64 HBD@. 
�E?< @O ;4CGEF<@ CD<?B:9A<9, FB A4@ BFB5D4;<FES B8A4 CGEF4S HBD@4. 
"8A4>B 84:9 F4>B= CDBEFB= CDB9>F E CGEFB= HBD@B= <@99F A9E>B?P>B >B@CBA9AFB6: 
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!9E@BFDS A4 FB, KFB @O 6<8<@ FB?P>B HBD@G, AB EF4DFB6B= FBK>B= 6IB84 6 7D4H<K9E>B9 
CD<?B:9A<9 S6?S9FES >?4EE Program, D4ECB?B:9AAO= 6 H4=?9 Program.cs: 
 
using System; 
using System.Collections.Generic; using System.Linq; 
using System.Threading.Tasks; using System.Windows.Forms; 
 
namespace HelloApp 
{ 
static class Program 
{ 
[STAThread] static void Main() 
{ 
Application.EnableVisualStyles(); 
Application.SetCompatibleTextRenderingDefault(false); Application.Run(new Form1()); 
} 
} 
} 
 
%A4K4?4 CDB7D4@@B= ;4CGE>49FES 84AAO= >?4EE, ;4F9@ E CB@BMPR 6OD4:9A<S 
Application.Run(new Form1()) BA ;4CGE>49F HBD@G Form1. �E?< 68DG7 @O ;4IBF<@ <;@9A<FP 
EF4DFB6GR HBD@G 6 CD<?B:9A<< A4 >4>GR- A<5G8P 8DG7GR, FB A4@ A48B <;@9A<FP 6 QFB@ 
6OD4:9A<< Form1 A4 EBBF69FEF6GRM<= >?4EE HBD@O. 
%4@4 HBD@4 E?B:A4 CB EB89D:4A<R. "A4 89?<FES A4 DS8 >B@CBA9AFB6. &4>, 6 EFDG>FGD9 
CDB9>F4 9EFP H4=? Form1.Designer.cs, >BFBDO= 6O7?S8<F CD<@9DAB F4>: 
 
namespace HelloApp 
{ 
partial class Form1 
{ 
/// <summary> 
/// Required designer variable. 
/// </summary> 
private System.ComponentModel.IContainer components = null; 
 
/// <summary> 
/// Clean up any resources being used. 
/// </summary> 
/// <param name="disposing">true if managed resources should be disposed; otherwise, 
false.</param> 
protected override void Dispose(bool disposing) 
{ 
if (disposing && (components != null)) 
{ 
components.Dispose(); 
} 
base.Dispose(disposing); 
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} 
 
#region Windows Form Designer generated code 
 
/// <summary> 
/// Required method for Designer support - do not modify 
/// the contents of this method with the code editor. 
/// </summary> 
private void InitializeComponent() 
{ 
this.SuspendLayout(); 
// 
// Form1 
// 
this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F); this.AutoScaleMode = 
System.Windows.Forms.AutoScaleMode.Font; this.ClientSize = new System.Drawing.Size(284, 
261); 
this.Name = "Form1"; this.Text = "#D<69F @<D!"; this.ResumeLayout(false); 
 
} 
 
#endregion 
 
} 
} 
 
�89EP B5NS6?S9FES K4EF<KAO= >?4EE HBD@O Form1, >BFBD4S <@99F 864 @9FB84: Dispose(),    
>BFBDO=    6OCB?AS9F    DB?P     89EFDG>FBD4     B5N9>F4, < InitializeComponent(), >BFBDO= 
GEF4A46?<649F A4K4?PAO9 ;A4K9A<S E6B=EF6 HBD@O. 
#D< 8B546?9A<< Q?9@9AFB6 GCD46?9A<S, A4CD<@9D, >ABCB>, <I BC<E4A<9 F4>:9 8B546?S9FES 6 
QFBF H4=?. 
!B A4 CD4>F<>9 @O D98>B 5G89@ EF4?><64FPES E QF<@ >?4EEB@, F4> >4> BA< 6OCB?AS9F 6 
BEAB6AB@ 8<;4=A9DE><9 HGA>J<< - GEF4AB6>4 E6B=EF6 B5N9>FB6, GEF4AB6>4 C9D9@9AAOI. 
�M9 B8<A H4=? - Form1.resx - ID4A<F D9EGDEO HBD@O. �4> CD46<?B, D9EGDEO <ECB?P;GRFES 
8?S EB;84A<S B8ABB5D4;AOI HBD@ ED4;G 8?S A9E>B?P><I S;O>B6OI >G?PFGD. 
� 5B?99 64:AO= H4=? - Form1.cs, >BFBDO= 6 EFDG>FGD9 CDB9>F4 A4;O649FES CDBEFB Form1, 
EB89D:<F >B8 <?< CDB7D4@@AGR ?B7<>G HBD@O: 
 
using System; 
using System.Collections.Generic; using System.ComponentModel; using System.Data; 
using System.Drawing; using System.Linq; using System.Text; 
using System.Threading.Tasks; using System.Windows.Forms; 
 
namespace HelloApp 
{ 
public partial class Form1 : Form 
{ 
public Form1() 
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{ 
InitializeComponent(); 
} 
} 
} 
 
#B G@B?K4A<R ;89EP 9EFP FB?P>B >BAEFDG>FBD HBD@O, 6 >BFBDB@ CDBEFB 6O;O649FES @9FB8 
InitializeComponent(),   B5NS6?9AAO=   6   H4=?9 8<;4=A9D4 Form1.Designer.cs. �@9AAB E 
QF<@ H4=?B@ @O < 5G89@ 5B?PL9 D45BF4FP. 
% CB@BMPR EC9J<4?PAB7B B>A4 Properties (%6B=EF64) Visual Studio CD98BEF46?S9F A4@ 
G8B5AO= <AF9DH9=E 8?S GCD46?9A<S E6B=EF64@< Q?9@9AF4: 
 

 
�B?PL<AEF6B QF<I E6B=EF6 B>4;O649F 6?<SA<9 A4 6<;G4?PAB9 BFB5D4:9A<9 HBD@O. 
#DB59:<@ES CB BEAB6AO@ E6B=EF64@: 
Name: GEF4A46?<649F <@S HBD@O - FBKA99 <@S >?4EE4, >BFBDO= A4E?98G9FES BF >?4EE4 Form 
BackColor: G>4;O649F A4 HBAB6O= J69F HBD@O. -9?>AG6 A4 QFB E6B=EF6B, @O E@B:9@ 
6O5D4FP FBF J69F, >BFBDO= A4@ CB8IB8<F <; EC<E>4 CD98?B:9AAOI J69FB6 <?< J69FB6B= 
C4?<FDO 
BackgroundImage: G>4;O649F A4 HBAB6B9 <;B5D4:9A<9 HBD@O 
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BackgroundImageLayout: BCD989?S9F, >4> <;B5D4:9A<9, ;484AAB9 6 E6B=EF69 
BackgroundImage, 5G89F D4ECB?474FPES A4 HBD@9. 
ControlBox: G>4;O649F, BFB5D4:49FES ?< @9AR HBD@O. � 84AAB@ E?GK49 CB8 @9AR 
CBA<@49FES @9AR E4@B7B 69DIA97B GDB6AS, 789 A4IB8SFES <>BA>4 CD<?B:9A<S, ;47B?B6B> 
HBD@O, 4 F4>:9 >ABC>< @<A<@<;4J<< HBD@O < >D9EF<>. �E?< 84AAB9 E6B=EF6B <@99F 
;A4K9A<9 false, FB @O A9 G6<8<@ A< <>BA>G, A< >D9EF<>4, E CB@BMPR >BFBDB7B B5OKAB 
;4>DO649FES HBD@4 
Cursor: BCD989?S9F F<C >GDEBD4, >BFBDO= <ECB?P;G9FES A4 HBD@9 
Enabled: 9E?< 84AAB9 E6B=EF6B <@99F ;A4K9A<9 false, FB BA4 A9 E@B:9F CB?GK4FP 66B8 BF 
CB?P;B64F9?S, FB 9EFP @O A9 E@B:9@ A4:4FP A4 >ABC><, 669EF< F9>EF 6 F9>EFB6O9 CB?S < F.8. 
Font: ;4849F LD<HF 8?S 6E9= HBD@O < 6E9I CB@9M9AAOI A4 A99 Q?9@9AFB6 GCD46?9A<S. 
"8A4>B, ;4846 G Q?9@9AFB6 HBD@O E6B= LD<HF, @O @B:9@ F9@ E4@O@ C9D9BCD989?<FP 97B 
ForeColor: J69F LD<HF4 A4 HBD@9 
FormBorderStyle: G>4;O649F, >4> 5G89F BFB5D4:4FPES 7D4A<J4 HBD@O < EFDB>4 ;47B?B6>4. 
'EF4A46?<64S 84AAB9 E6B=EF6B 6 None @B:AB EB;8464FP 6A9LA<= 6<8 CD<?B:9A<S 
CDB<;6B?PAB= HBD@O 
HelpButton: G>4;O649F, BFB5D4:49FES ?< >ABC>4 ECD46>< HBD@O 
Icon: ;4849F <>BA>G HBD@O 
Location: BCD989?S9F CB?B:9A<9 CB BFABL9A<R > 69DIA9@G ?96B@G G7?G Q>D4A4, 9E?< 8?S 
E6B=EF64 StartPosition GEF4AB6?9AB ;A4K9A<9 Manual 
MaximizeBox: G>4;O649F, 5G89F ?< 8BEFGCA4 >ABC>4 @4>E<@<;4J<< B>A4 6 ;47B?B6>9 
HBD@O 
MinimizeBox: G>4;O649F, 5G89F ?< 8BEFGCA4 >ABC>4 @<A<@<;4J<< B>A4 
MaximumSize: ;4849F @4>E<@4?PAO= D4;@9D HBD@O MinimumSize: ;4849F @<A<@4?PAO= 
D4;@9D HBD@O Opacity: ;4849F CDB;D4KABEFP HBD@O 
Size: BCD989?S9F A4K4?PAO= D4;@9D HBD@O 
StartPosition: G>4;O649F A4 A4K4?PAGR CB;<J<R, E >BFBDB= HBD@4 CBS6?S9FES A4 
Q>D4A9 
Text: BCD989?S9F ;47B?B6B> HBD@O 
TopMost: 9E?< 84AAB9 E6B=EF6B <@99F ;A4K9A<9 true, FB HBD@4 6E9784 5G89F A4IB8<FPES 
CB69DI 8DG7<I B>BA 
Visible: 6<8<@4 ?< HBD@4, 9E?< @O IBF<@ E>DOFP HBD@G
 BF CB?P;B64F9?S, FB @B:9@ ;484FP 84AAB@G E6B=EF6G ;A4K9A<9 false 
WindowState: G>4;O649F, 6 >4>B@ EBEFBSA<< HBD@4 5G89F A4IB8<FPES CD< ;4CGE>9: 6 
ABD@4?PAB@, @4>E<@<;<DB64AAB@ <?< @<A<@<;<DB64AAB@ 
#DB7D4@@A4S A4EFDB=>4 E6B=EF6 
% CB@BMPR ;A4K9A<= E6B=EF6 6 B>A9 %6B=EF64 @O @B:9@ <;@9A<FP CB E6B9@G GE@BFD9A<R 
6A9LA<= 6<8 HBD@O, AB 6E9 FB :9 E4@B9 @O @B:9@ E89?4FP 8<A4@<K9E>< 6 >B89. #9D9=89@ 
> >B8G, 8?S QFB7B A4:@9@ CD46B= >ABC>B= @OL< A4 HBD@9 < 6O59D9@ 6 CBS6<6L9@ES 
>BAF9>EFAB@ @9AR View Code (#DBE@BFD >B84). #9D98 A4@< BF>DO649FES H4=? >B84 Form1.cs. 
�;@9A<@ 97B E?98GRM<@ B5D4;B@: 
 
using System; 
using System.Collections.Generic; using System.ComponentModel; using System.Data; 
using System.Drawing; using System.Linq; using System.Text; 
using System.Threading.Tasks; using System.Windows.Forms; 
 
namespace HelloApp 
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{ 
public partial class Form1 : Form 
{ 
public Form1() 
{ 
InitializeComponent(); Text = "Hello World!"; 
this.BackColor = Color.Aquamarine; this.Width = 250; 
this.Height = 250; 
} 
} 
} 
 

� 84AAB@ E?GK49 @O A4EFDB<?< A9E>B?P>B E6B=EF6 BFB5D4:9A<S HBD@O: ;47B?B6B>, HBAB6O= 
J69F, L<D<AG < 6OEBFG. #D< <ECB?P;B64A<< >BAEFDG>FBD4 HBD@O A48B GK<FO64FP, KFB 69EP 
BEF4?PAB= >B8 8B?:9A <8F< CBE?9 6O;B64 @9FB84 InitializeComponent(), CBQFB@G 6E9 
GEF4AB6>< E6B=EF6 ;89EP D4ECB?B:9AO CBE?9 QFB7B @9FB84. 
 
'EF4AB6>4 D4;@9DB6 HBD@O 
�?S GEF4AB6>< D4;@9DB6 HBD@O @B:AB <ECB?P;B64FP F4><9 E6B=EF64 >4> Width/Height <?< 
Size. Width/Height CD<A<@4RF K<E?B6O9 ;A4K9A<S, >4> 6 6OL9CD<6989AAB@ CD<@9D9. #D< 
GEF4AB6>9 D4;@9DB6 K9D9; E6B=EF6B Size, A4@ A48B CD<E6B<FP E6B=EF6G B5N9>F F<C4 Size: 
 
this.Size = new Size(200,150); 
 
"5N9>F Size 6 E6BR BK9D98P CD<A<@49F 6 >BAEFDG>FBD9 K<E?B6O9 ;A4K9A<S 8?S GEF4AB6>< 
L<D<AO < 6OEBFO. 
 
!4K4?PAB9 D4ECB?B:9A<9 HBD@O 
!4K4?PAB9 D4ECB?B:9A<9 HBD@O GEF4A46?<649FES E CB@BMPR E6B=EF64 StartPosition, 
>BFBDB9 @B:9F CD<A<@4FP B8AB <; E?98GRM<I ;A4K9A<=: 
Manual: #B?B:9A<9 HBD@O BCD989?S9FES E6B=EF6B@ Location CenterScreen: #B?B:9A<9 
HBD@O 6 J9AFD9 Q>D4A4 WindowsDefaultLocation: #B;<J<S HBD@O A4 Q>D4A9 ;4849FES 
E<EF9@B= 
Windows, 4 D4;@9D BCD989?S9FES E6B=EF6B@ Size 
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WindowsDefaultBounds: !4K4?PA4S CB;<J<S < D4;@9D HBD@O A4 Q>D4A9 ;4849FES E<EF9@B= 
Windows 
CenterParent: #B?B:9A<9 HBD@O GEF4A46?<649FES 6 J9AFD9 DB8<F9?PE>B7B B>A4 
�E9 QF< ;A4K9A<S EB89D:4FES 6 C9D9K<E?9A<< FormStartPosition, CBQFB@G, KFB5O, A4CD<@9D, 
GEF4AB6<FP HBD@G 6 J9AFD9 Q>D4A4, A4@ A48B CDBC<E4FP F4>: 
 
this.StartPosition = FormStartPosition.CenterScreen; 
 
(BA < J69F4 HBD@O 
+FB5O GEF4AB6<FP J69F >4> HBA4 HBD@O, F4> < LD<HF4, A4@ A48B <ECB?P;B64FP J69FB6B9 
;A4K9A<9, ID4ASM99ES 6 EFDG>FGD9 Color: 
 
this.BackColor = Color.Aquamarine; this.ForeColor = Color.Red; 
 
�DB@9 FB7B, @O @B:9@ 6 >4K9EF69 HBA4 ;484FP <;B5D4:9A<9 6 E6B=EF69 BackgroundImage, 
6O5D46 97B 6 B>A9 E6B=EF6 <?< 6 >B89, G>4;46 CGFP > <;B5D4:9A<R: 
this.BackgroundImage = Image.FromFile("C:\\Users\\Eugene\\Pictures\\3332.jpg"); 
 
+FB5O 8B?:AO@ B5D4;B@ A4EFDB<FP AG:AB9 A4@ BFB5D4:9A<9 HBAB6B= >4DF<A><, A48B 
<ECB?P;B64FP E6B=EF6B BackgroundImageLayout, >BFBDB9 @B:9F CD<A<@4FP B8AB <; 
E?98GRM<I ;A4K9A<=: 
None: �;B5D4:9A<9 CB@9M49FES 6 69DIA9@ ?96B@ G7?G HBD@O < EBID4AS9F E6B< 
C9D6BA4K4?PAO9 ;A4K9A<S 
Tile: �;B5D4:9A<9 D4ECB?4749FES A4 HBD@9 6 6<89 @B;4<>< 
Center: �;B5D4:9A<9 D4ECB?4749FES CB J9AFDG HBD@O 
Stretch: �;B5D4:9A<9 D4EFS7<649FES 8B D4;@9DB6 HBD@O 59; EBID4A9A<S CDBCBDJ<= 
Zoom: �;B5D4:9A<9 D4EFS7<649FES 8B D4;@9DB6 HBD@O E EBID4A9A<9@ CDBCBDJ<= 
!4CD<@9D, D4ECB?B:<@ HBD@G CB J9AFDG Q>D4A4: this.StartPosition = 
FormStartPosition.CenterScreen; 
�?S D45BFO E 84F4@< 6 Windows Forms <@9RFES Q?9@9AFO DateTimePicker < 
MonthCalendar. 
 
DateTimePicker 
DateTimePicker CD98EF46?S9F D4E>DO64RM<=ES CB A4:4F<R >4?9A84DP, 6 >BFBDB@ @B:AB 
6O5D4FP 84FG. EB5B= Q?9@9AF, >BFBDO= E CB@BMPR C9D9@9M9A<S CB?;GA>4 CB;6B?S9F 66B8<FP 
K<E?B6O9 ;A4K9A<S. 
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!4<5B?99 64:AO9 E6B=EF64 DateTimePicker: 
Format: BCD989?S9F HBD@4F BFB5D4:9A<S 84FO 6 Q?9@9AF9 GCD46?9A<S. 
 B:9F CD<A<@4FP E?98GRM<9 ;A4K9A<S: Custom: HBD@4F ;4849FES D4;D45BFK<>B@ Long: 

CB?A4S 84F4 
Short: 84F4 6 EB>D4M9AAB@ HBD@4F9 
Time: HBD@4F 8?S D45BFO E 6D9@9A9@ 
CustomFormat: ;4849F HBD@4F BFB5D4:9A<S 84FO, 9E?< 8?S E6B=EF64 Format 
GEF4AB6?9AB ;A4K9A<9 Custom 
MinDate: @<A<@4?PA4S 84F4, >BFBDGR @B:AB 6O5D4FP 
MaxDate: A4<5B?PL4S 84F4, >BFBDGR @B:AB 6O5D4FP 
Value: BCD989?9SF9 F9>GM99 6O5D4AAB9 ;A4K9A<9 6 DateTimePicker 
Text: CD98EF46?S9F FBF F9>EF, >BFBDO= BFB5D4:49FES 6 Q?9@9AF9 
 
%6B=EF6B Value ID4A<F B5N9>F DateTime, CBQFB@G E A<@ @B:AB D45BF4FP >4> < E ?R5B= 
8DG7B= 84FB=. � 84AAB@ E?GK49 6O5D4AA4S 84F4 CD9B5D4;G9FES 6 EFDB>G 6D9@9A<. 
 

MonthCalendar 
% CB@BMPR MonthCalendar F4>:9 @B:AB 6O5D4FP 84FG, FB?P>B 6 84AAB@ E?GK49 QFBF Q?9@9AF 
CD98EF46?S9F E4@ >4?9A84DP, >BFBDO= A9 A48B D4E>DO64FP: 
 

 
$4EE@BFD<@ A9>BFBDO9 BEAB6AO9 E6B=EF64 Q?9@9AF4. 
%6B=EF64 6O89?9A<S 84F: 
AnnuallyBoldedDates: EB89D:<F A45BD 84F, >BFBDO9 5G8GF BF@9K9AO :<DAO@ 6 >4?9A84D9 
8?S >4:8B7B 7B84 
BoldedDates: EB89D:<F A45BD 84F, >BFBDO9 5G8GF BF@9K9AO :<DAO@ (FB?P>B 8?S F9>GM97B 
7B84) 
MonthlyBoldedDates: EB89D:<F A45BD 84F, >BFBDO9 5G8GF BF@9K9AO :<DAO@ 8?S >4:8B7B 
@9ESJ4 
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%6B=EF64 8?S BCD989?9A<S 84F 6 >4?9A84D9: 
MinDate: BCD989?S9F @<A<@4?PAGR 84FG 8?S 6O5BD4 6 >4?9A84D9 MaxDate: ;4849F 
A4<5B?PLGR 84FG 8?S 6O5BD4 6 >4?9A84D9 FirstDayOfWeek: BCD989?S9F 89AP A989?<,
 E >BFBDB7B 8B?:A4 
A4K<A4FPES A989?S 6 >4?9A84D9 
SelectionRange: BCD989?S9F 8<4C4;BA 6O89?9AAOI 84F SelectionEnd: ;4849F >BA9KAGR 84FG 
6O89?9A<S SelectionStart: BCD989?S9F A4K4?PAGR 84FG 6O89?9A<S 
ShowToday: CD< ;A4K9A<< true BFB5D4:49F 6A<;G >4?9A84DS F9>GMGR 
84FG 
ShowTodayCircle: CD< ;A4K9A<< true F9>GM4S 84F4 5G89F B56989A4 
>DG:BK>B@ 
TodayDate: BCD989?S9F F9>GMGR 84FG. #B G@B?K4A<R <ECB?P;G9FES E<EF9@A4S 84F4 A4 
>B@CPRF9D9, AB E CB@BMPR 84AAB7B E6B=EF64 @O @B:9@ 99 <;@9A<FP. 
 
1?9@9AF PictureBox 
PictureBox CD98A4;A4K9A 8?S CB>4;4 <;B5D4:9A<=. "A CB;6B?S9F BFB5D4;<FP H4=?O 6 
HBD@4F9 bmp, jpg, gif, 4 F4>:9 @9F4H4=?O <MB5D4:9A<= < <>BA><. �?S GEF4AB6>< 
<;B5D4:9A<S 6 PictureBox @B:AB <ECB?P;B64FP DS8 E6B=EF6: 
Image: GEF4A46?<649F B5N9>F F<C4 Image 
ImageLocation: GEF4A46?<649F CGFP > <;B5D4:9A<R A4 8<E>9 <?< 6 <AF9DA9F9 
InitialImage: A9>BFBDB9 A4K4?PAB9 <;B5D4:9A<9, >BFBDB9 5G89F BFB5D4:4FPES 6B 6D9@S 
;47DG;>< 7?46AB7B <;B5D4:9A<S, >BFBDB9 ID4A<FES 6 E6B=EF69 Image 
ErrorImage: <;B5D4:9A<9, >BFBDB9 BFB5D4:49FES, 9E?< BEAB6AB9 <;B5D4:9A<9 A9 G84?BEP 
;47DG;<FP 6 PictureBox 
+FB5O GEF4AB6<FP <;B5D4:9A<9 6 Visual Studio, A48B 6 C4A9?< %6B=EF6 PictureBox 6O5D4FP 
E6B=EF6B Image. � QFB@ E?GK49 A4@ BF>DB9FES B>AB <@CBDF4 <;B5D4:9A<S 6 CDB9>F, 789 @O 
EB5EF69AAB < E@B:9@ 6O5D4FP AG:AB9 <;B5D4:9A<9 A4 >B@CPRF9D9 < GEF4AB6<FP 97B 8?S 
PictureBox: 
 

� ;4F9@ @O E@B:9@ G6<89FP 84AAB9 <;B5D4:9A<9 6 PictureBox: 
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�<5B @B:AB ;47DG;<FP <;B5D4:9A<9 6 >B89: 
 
pictureBox1.Image = Image.FromFile("C:\Users\Eugene\Pictures\12.jpg"); 
 
$4;@9D <;B5D4:9A<S 
�?S   GEF4AB6><   <;B5D4:9A<S   6    PictureBox    <ECB?P;G9FES E6B=EF6B SizeMode, >BFBDB9 
CD<A<@49F E?98GRM<9 ;A4K9A<S: 
Normal: <;B5D4:9A<9 CB;<J<BA<DG9FES 6 ?96B@ 69DIA9@ G7?G PictureBox, < D4;@9D 
<;B5D4:9A<S A9 <;@9AS9FES. �E?< PictureBox 5B?PL9 D4;@9DB6 <;B5D4:9A<S, FB CB ECD464 
< EA<;G CBS6?SRFES CGEFBFO, 9E?< @9APL9 - FB <;B5D4:9A<9 B5D9;49FES 
StretchImage: <;B5D4:9A<9 D4EFS7<649FES <?< E:<@49FES F4><@ B5D4B@, KB5O 6@9EF<FPES 
CB 6E9= L<D<A9 < 6OEBF9 Q?9@9AF4 PictureBox 
AutoSize: Q?9@9AF PictureBox 46FB@4F<K9E>< D4EFS7<649FES, CB8EFD4<64SEP CB8 D4;@9DO 
<;B5D4:9A<S 
CenterImage: 9E?< PictureBox @9APL9 <;B5D4:9A<S, FB <;B5D4:9A<9 B5D9;49FES CB >D4S@ 
< 6O6B8<FES FB?P>B 97B J9AFD4?PA4S K4EFP. �E?< :9 PictureBox 5B?PL9 <;B5D4:9A<S, FB BAB 
CB;<J<BA<DG9FES CB J9AFDG. 
Zoom: <;BD4:9A<9 CB8EFD4<649FES CB8 D4;@9DO PictureBox, EBID4ASS CD< QFB@ CDBCBDJ<< 
 
�484A<S 
 
�;GK<FP F9BD9F<K9E><9 E6989A<S. 
%B;84FP EBB5M9A<9 6 >BAEB?PAB@ CD<?B:9A<<. 
%B;84FP CD<?B:9A<9 WindowsForms CB 64D<4AFG, 6 >BFBDB9 
8B546<FP >ABC>G �/)"�. 
#BDS8B> 6OCB?A9A<S D45BFO 
 

�484A<9 1 �;GK9A<9 B>BA < E?G:5 ED98O D4;D45BF>< VisualStudio 

 
#BE?9 6O;B64   VisualStudio A4 Q>D4A9 CBS6?S9FES 7?46AB9 B>AB. 
"EAB6AO@< Q?9@9AF4@< S6?SRFES: 
EFDB>4 ;47B?B6>4, EB89D:4M4S A4;64A<9 CDB7D4@@O < <@S BF>DOFB7B H4=?4, 4 F4>:9 >ABC>< 
E69DFO64A<S, 6BEEF4AB6?9A<S < ;4>DOF<S; 
EFDB>4 @9AR, >BFBD4S CD98EF46?S9F 8BEFGC >B 6E9@ HGA>J<S@ < >B@4A84@; 
C4A9?P Q?9@9AFB6, EBEFBSM4S <; A9E>B?P><I ;4>?48B>, A4 >BFBDOI D4ECB?474RFES 
6<;G4?PAO9 >B@CBA9AFO, <ECB?P;G9@O9 CD< EB;84A<< CDB7D4@@; 
B>AB E6B=EF6, 6 >BFBDB@ CDB<;6B8<FES A4EFDB=>4 BEAB6AOI E6B=EF6 6<;G4?PAOI 
>B@CBA9AFB6; 
EC<EB> BL<5B>, EB89D:4M<= BL<5><, A4=89AAO9 FD4AE?SFBDB@ A4 6E9I QF4C4I CBEFDB9A<S 
CDB9>F4: 
B5B;D964F9?P D9L9A<= B59EC9K<649F 6O5BD D9L9A<S, CDB9>F4, <EIB8AB7B H4=?4, EEO?B> A4 
6A9LA<9 E5BD>< < CDBK<I D9EGDEB6, >BFBDO9 < B5D4;GRF CDB9>F. 
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� @9AR (4=? CBE?98B64F9?PAB 6O59D<F9 CGA>FO %B;84FP < #DB9>F. 
 

� B5?4EF< �4F97BD<< L45?BAB6 BF>DB=F9 Visual C#, 4 ;4F9@ M9?>A<F9 Windows. 
� B5?4EF< ,45?BAO M9?>A<F9 �BAEB?PAB9 CD<?B:9A<9. �698<F9 <@S CDB9>F4 6 CB?9 �@S. 
!4:@<F9 >ABC>G "�. � "5B;D964F9?9 D9L9A<= CBS6<FES AB6O= CDB9>F. 
�E?< H4=? Program.cs A9 BF>DOF 6 D984>FBD9 >B84, M9?>A<F9 CD46B= >ABC>B= @OL< 
Program.cs 6 B5B;D964F9?9 D9L9A<=, 4 ;4F9@ A4:@<F9 >ABC>G #DBE@BFD9FP >B8. 
�R54S CDB7D4@@4 A4 S;O>9 C# - QFB A45BD >?4EEB6, >BFBDO9 6;4<@B89=EF6GRF 8DG7 E 
8DG7B@. 
� B8AB@ <; >?4EEB6 CDB7D4@@O 8B?:A4 A4IB8<FPES, F4> A4;O64S «FBK>4 6IB84» - EF4F<K9E><= 
@9FB8 Main. !4?<K<9 <?< BFEGFEF6<9 QFB7B @9FB84 BCD989?S9F F<C CB?GK49@B7B D9;G?PF4F4 
>B@C<?SJ<< 3 E5BD><. 
�E?< @9FB8 CD<EGFEF6G9F 3 CB?GK49@ <ECB?AS9@GR CDB7D4@@G EXE, 6 CDBF<6AB@ E?GK49 3 
5<5?<BF9>G DLL. �?4EEO @B7GF 5OFP 6?B:9AO 8DG7 6 8DG74. !B FBK>4 6IB84 8B?:A4 5OFP 
FB?P>B 6 B8AB@. 
�?4EE BCD989?S9FES E CB@BMPR >?RK96B7B E?B64 class, CBE?9 >BFBDB7B <89F <@S >?4EE4. &9?B 
>?4EE4 ;4>?RK49FES 6 H<7GDAO9 E>B5><. 
3;O> CDB7D4@@<DB64A<S C# KG6EF6<F9?9A > D97<EFDG E<@6B?B6, CBQFB@G @9FB8 Main 
8B?:9A A4K<A4FPES E 5B?PLB= 5G>6O. �DB@9 FB7B, QFBF @9FB8 8B?:9A 5OFP BCD989?9A >4> 
static, KFB CB;6B?<F 6O;64FP @9FB8 59; EB;84A<S B5N9>F4 >?4EE4. �47B?B6B> @B:AB 
59;5B?9;A9AAB GCDBEF<FP, G84?<6 4D7G@9AFO, >BFBDO9, >4> CD46<?B, A9 ;484RFES. "A< 
<@9RF E@OE?, >B784 CDB9>F 6O;O649FES <; >B@4A8AB= EFDB><, CB;6B?SS E CB@BMPR 
C4D4@9FDB6 ;484FP AG:AGR EFD4F97<R 6OCB?A9A<S CDB9>F4. 
 
�EF46PF9 E?98GRM<= >B8 6 @9FB8 Main @9:8G H<7GDAO@< E>B5>4@<: 
 
Console.WriteLine("�E9@ CD<69F! 3, <(4@<?<S, �@S>, ;89EP < D48 6EFD9K9!"); 
Console.ReadKey(); 
 

 
!4:@<F9 >?46<LG F5 8?S ;4CGE>4 CDB9>F4. #BS6?S9FES B>AB >B@4A8AB= EFDB><, EB89D:4M99 
EFDB>G. 
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2 %B;84A<9 CD<?B:9A<S WindowsForms 
38DB@ Windows-CDB7D4@@, A4C<E4AAOI A4 %#, S6?S9FES HBD@4. (BD@4 <A>4CEG?<DG9F 
BEAB6AO9 HGA>J<<, A9B5IB8<@O9 8?S: 1) EB;84A<S B>A4, 2) 97B BFB5D4:9A<S A4 Q>D4A9 < 3) 
CB?GK9A<S EBB5M9A<=. (BD@4 @B:9F CD98EF46?SFP EB5B= B>AB ?R5B7B F<C4, 6>?RK4S 
BEAB6AB9 B>AB CD<?B:9A<S, 8BK9DA99 <?< 84:9 8<4?B7B6B9 B>AB. 
#9D6BA4K4?PAB B>AB EB;849FES CGEFO@. �4F9@ 6 A97B 8B546?SRFES @9AR < Q?9@9AFO 
GCD46?9A<S, A4CD<@9D Q>D4AAO9 >ABC><, EC<E>< < H?4:><. &4><@ B5D4;B@, HBD@G @B:AB 
CD98EF46<FP 6 6<89 >BAF9=A9D4 8?S 8DG7<I Windows- B5N9>FB6. 
%B5OF<9 4 QFB A9KFB, <A<J<<DG9@B9 89=EF6<S@< CB?P;B64F9?S CD< D45BF9 E B>BAAO@ 
<AF9DH9=EB@. 
 
� Windows BCD989?9AO D4;?<KAO9 F<CO GCD46?SRM<I Q?9@9AFB6: Q>D4AAO9 >ABC><, 
H?4:><, C9D9>?RK4F9?<, B>A4 EC<E>B6. 
!9E@BFDS A4 D4;?<K<S @9:8G A<@<, ECBEB5O <I EB;84A<S < B5D45BF>< CD<@9DAB 
B8<A4>B6O. 
� @9AR (4=? 6O59D<F9 >B@4A8G %B;84FP < M9?>A<F9 #DB9>F. �O59D<F9 L45?BA 
#D<?B:9A<9 WindowsForms, 6 CB?9 �@S 6698<F9 
MyProject < A4:@<F9 >ABC>G "�. 
"F>DB9FES >BAEFDG>FBD WindowsForms E HBD@B= Windows. 1FB 
CB?P;B64F9?PE><= <AF9DH9=E 8?S EB;84649@B7B CD<?B:9A<S. 
 
 
!9E@BFDS A4 FB, KFB @O 6<8<@ FB?P>B HBD@G, AB EF4DFB6B= FBK>B= 6IB84 6 7D4H<K9E>B9 
CD<?B:9A<9 S6?S9FES >?4EE Program, D4ECB?B:9AAO= 6 H4=?9 Program.cs: 
 
� @9AR �<8 M9?>A<F9 #4A9?P Q?9@9AFB6, KFB5O BF>DOFP EC<EB> Q?9@9AFB6 GCD46?9A<S. 
$4;69DA<F9 EC<EB> %F4A84DFAO9 Q?9@9AFO GCD46?9A<S < C9D9F4M<F9 Q?9@9AF GCD46?9A<S 
Label. 
&4>:9, <; EC<E>4 C4A9?< Q?9@9AFB6 %F4A84DFAO9 Q?9@9AFO GCD46?9A<S C9D9F4M<F9 6 HBD@G 
>ABC>G Button < CB@9EF<F9 99 DS8B@ E CB8C<EPR. 
�64:8O M9?>A<F9 AB6GR >ABC>G, KFB5O BF>DOFP D984>FBD >B84. Visual C# 6EF46<? @9FB8 E 
<@9A9@ button1_Click, >BFBDO= 6OCB?AS9FES CD< A4:4F<< >ABC><. 
�;@9A<F9@9FB8E?98GRM<@B5D4;B@. 
private void button1_Click(object sender, EventArgs e) 
{ 
label1.Text = "Hello, World!"; 
} 
!4:@<F9 >?46<LG F5 KFB5O E>B@C<?<DB64FP < ;4CGEF<FP CD<?B:9A<9. 
#D< A4:4F<< A4 >ABC>G F9C9DP 5G89F 6O6B8<FPES F9>EFB6B9 EBB5M9A<9.1?9@9AF 
GCD46?9A<S TextBox CB;6B?S9F BEGM9EF6?SFP 66B8 F9>EFB6B= <AHBD@4J<<. �6989AAB9 
;A4K9A<9 CB@9M49FES 6 textBox.Text 
�?S CD9B5D4;B64A<S C9D9@9AAOI 6 8DG7B= F<C 6BECB?P;G=F9EP @9FB8B@ Convert. 
�?S 6O84K< CD98GCD9:84RM<I EBB5M9A<= <ECB?P;G=F9 @9FB8 
MessageBox.Show(<%BB5M9A<9=) 
�?S 6OIB84 <; CDB9>F4 <ECB?P;G=F9 @9FB8 Application.Exit(). �A4K9A<S progressBar < trackBar 
ID4ASFES 6 E6B=EF69 Value. 
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+FB5O 6OCB?ASFP 89=EF6<S E Q?9@9AF4@< HBD@O, EB89D:4M<@< K<E?B6O9 ;A4K9A<S, 
A9B5IB8<@B CD9B5D4;B64FP <I 6 K<E?B6B= HBD@4F, F.>. A4 HBD@9 6E9 BFB5D4:49FES 6 
F9>EFB6B@ 6<89. �?S QFB7B A9B5IB8<@B ;484FP >B@4A8G CD9B5D4;B64A<S 
Convert.ToInt32(<F9>EFB6B9 ;A4K9A<9>). 
!4CD<@9D, Convert.ToInt32(label1.Text). 
+FB5O CD9B5D4;B64FP ;A4K9A<S 6OK<E?9A<= 6 F9>EFB6O= HBD@4F, 
<ECB?P;G9@ Convert.ToSnring(<;A4K9A<9>). 
!4CD<@9D, 
 
textBox1.Text = Convert.ToString(2 + 6 - 1); <?< 
textBox1.Text = (2 + 6 - 1).ToString(); 
 
 
%B89D:4A<9 BFK9F4 
 

!4;64A<9 D45BFO 
*9?P D45BFO 
&9IA<K9E><9 ED98EF64 B5GK9A<S 
�484A<S (GE?B6<S ;484K) 
#BDS8B> 6OCB?A9A<S D45BFO 
"F69FO A4 >BAFDB?PAO9 6BCDBEO 
�O6B8 
 
�4D<4AFO ;484A<=  
�484A<9 3 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9AO 869 >ABC>< < FD< Q?9@9AF4 
GCD46?9A<S label. #D< A4:4F<< A4 C9D6GR >ABC>G 6 Q?9@9AF9 GCD46?9A<S label1 6O849FES 
64L4 H4@<?<S, 6 label2 3 <@S, 6 label3 3 BFK9EF6B, CD< A4:4F<< A4 6FBDGR 3 A48C<E< @9ASRFES 
@9EF4@<. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AFO 
GCD46?9A<S label < textBox. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 Q?9@9AF4 GCD46?9A<S 
textBox1 6O849FES 6 Q?9@9AF9 GCD46?9A<S label1. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AF 
GCD46?9A<S label, EB89D:4M<= K<E?B6B9 ;A4K9A<9. #D< >4:8B@ A4:4F<< A4 >ABC>G > 
EB89D:<@B@G Q?9@9AF4 GCD46?9A<S label1 8B546?S9FES 9M9 98<A<J4. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 GCD46?9A<S, label 
< 2 Q?9@9AF4 textBox. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 Q?9@9AFB6 GCD46?9A<S textBox1 < 
textBox2 6O849FES 6 Q?9@9AF9 GCD46?9A<S label1. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9AO Q?9@9AFO GCD46?9A<S 
textBox < label E F9>EFB@ «�O?B A45D4AB ». #D< >4:8B@ <;@9A9A<< ;A4K9A<S textBox 97B 
EB89D:<@B9 8B546?S9FES 6 label CBE?9 E?B6 «, 4 ;4F9@ ». 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9AO >ABC>4, Q?9@9AFO 
GCD46?9A<S textBox < label. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 textBox 6O849FES 6 label. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9AO >ABC>4, 864 Q?9@9AF4 
GCD46?9A<S textBox, EB89D:4M<I K<E?4, < label. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 
textBox E>?48O649FES < 6O849FES CBE?9 EB89D:<@B7B label 6 6<89 EBB5M9A<S 6 MessageBox. 
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$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AF 
GCD46?9A<S label E CDB<;6B?PAO@ F9>EFB@. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 Q?9@9AF4 
GCD46?9A<S label <;@9AS9FES A4 A4;64A<9 64L9= 7DGCCO. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AF 
GCD46?9A<S label, 6 >BFBDB@ EB89D:<FES E?B6B «E97B8AS» < dateTimePicker. #D< A4:4F<< A4 
>ABC>G EB89D:<@B9 Q?9@9AF4 GCD46?9A<S dateTimePicker 8B546?S9FES 6 label. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AF 
GCD46?9A<S textBox. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 Q?9@9AF4 GCD46?9A<S textBox 
6O849FES 6 6<89 EBB5M9A<S 6 MessageBox. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < 864 Q?9@9AF4 
GCD46?9A<S label. #D< A4:4F<< A4 >ABC>G 6 MessageBox 6O849FES EB89D:<@B9 Q?9@9AFB6 
GCD46?9A<S label1 < label2. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AFO 
GCD46?9A<S textBox < dateTimePicker. #D< A4:4F<< A4 >ABC>G EB89D:<@B9 Q?9@9AF4 
GCD46?9A<S dateTimePicker 6O849FES 6 textBox. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AFO 
GCD46?9A<S textBox < label, EB89D:4M<9 K<E?B6O9 ;A4K9A<9. #D< >4:8B@ A4:4F<< A4 
>ABC>G > EB89D:<@B@G Q?9@9AF4 GCD46?9A<S label1 8B546?S9FES EB89D:<@B9 Q?9@9AF4 
GCD46?9A<S textBox. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AF 
GCD46?9A<S label, EB89D:4M<= K<E?B6B9 ;A4K9A<9. #D< >4:8B@ A4:4F<< A4 >ABC>G > 
EB89D:<@B@G Q?9@9AF4 GCD46?9A<S label1 8B546?S9FES 9M9 98<A<J4. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4, Q?9@9AFO 
GCD46?9A<S label < monthCalendar. #D< A4:4F<< A4 >ABC>G 6 Q?9@9AF9 GCD46?9A<S label1 
6O849FES 6O5D4AA4S 84F4, 4 6 label2 89AP A989?<. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4, Q?9@9AFO 
GCD46?9A<S label, 6 >BFBDOI CB@9M9A F9>EF, < monthCalendar. #D< A4:4F<< A4 >ABC>G 6 
Q?9@9AF9 GCD46?9A<S label1 8B546?S9FES F9>GM4S 84F4, 4 6 label2 89AP A989?<. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4, Q?9@9AF 
GCD46?9A<S pictureBox. #D< A4:4F<< A4 >ABC>G 6 Q?9@9AF9 GCD46?9A<S pictureBox 
8B546?S9FES <;B5D4:9A<9 <; H4=?4, EEO?>4 A4 >BFBDO= A4K<A49FES E @, 4 ;4F9@ E?98G9F 
CB?AO= CGFP > H4=?G 6 >46OK>4I, A4CD<@9D @"C:\Users\...\>DG7.png" 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4, Q?9@9AFO 
GCD46?9A<S label < dateTimePicker1. #D< A4:4F<< A4 >ABC>G 6 Q?9@9AF9 GCD46?9A<S label1 
6O849FES 6O5D4AA4S 84F4, 4 6 label2 89AP A989?<. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4, Q?9@9AFO 
GCD46?9A<S label, 6 >BFBDOI CB@9M9A F9>EF, < dateTimePicker1. #D< A4:4F<< A4 >ABC>G 6 
Q?9@9AF9 GCD46?9A<S label1 8B546?S9FES F9>GM4S 84F4, 4 6 label2 89AP A989?<. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AF 
GCD46?9A<S textBox. #D< A4:4F<< A4 >ABC>G @9AS9FES J69F HBA4, J69F HBA4 6 textBox < J69F 
F9>EF4. 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4. #D< A4:4F<< A4 
>ABC>G 6 >4K9EF69 HBA4 8B546?S9FES <;B5D4:9A<9 <; H4=?4, EEO?>4 A4 >BFBDO= A4K<A49FES E 
@, 4 ;4F9@ E?98G9F CB?AO= CGFP > H4=?G 6 >46OK>4I, A4CD<@9D @"C:\Users\...\>DG7.png" 
$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>< < Q?9@9AFO 
GCD46?9A<S label. #D< A4:4F<< A4 B8AG >ABC>G @9AS9FES J69F HBA4, 4 A4 8DG7GR 3 J69F F9>EF4 
6 label. 
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$4;D45BF>4 CDB9>F4, EB89D:4M97B HBD@G, A4 >BFBDGR CB@9M9A4 >ABC>4 < Q?9@9AFO 
GCD46?9A<S label, 6 >BFBDB@ EB89D:<FES E?B6B «E97B8AS» < dateTimePicker. #D< A4:4F<< A4 
>ABC>G CB 6O5D4AAB= 84F9 6 dateTimePicker 6 label1 8B546?S9FES 89AP A989?<, 4 6 label2 
F9>GM99 6D9@S. 
�BAFDB?PAO9 6BCDBEO 
 
+FB F4>B9 Visual Studio? 
"EAB6AO9 6B;@B:ABEF< Visual Studio. 
+FB F4>B9 Microsoft.NET Framework < 8?S K97B <ECB?P;G9FES? 
�?S K97B E?G:<F >BAEB?PAB9 CD<?B:9A<9? 
+FB F4>B9 HBD@4 < 8?S K97B CD98A4;A4K9A4? 
�4> ;484FP A4;64A<9, J69F < 8DG7<9 C4D4@9FDO HBD@O? 
�?S K97B <ECB?P;G9FES Q?9@9AFO GCD46?9A<S label, textBox, >ABC>4? 
�?S K97B <ECB?P;G9FES Q?9@9AFO GCD46?9A<S DateTimePicker < 
MonthCalendar? 
+9@ BF?<K4RFES DateTimePicker < MonthCalendar? 

 
#$��&�+�%��3 $��"&� № 2 %"���!�� �"!%"�0!/) #$��"��!�� 

*9?<: 
- 66989A<9 6 >BAEB?PAO9 CD<?B:9A<S C#. 
�484K<: 

- 54;B6O9 E6989A<S B CDB7D4@@<DB64A<< 6 ED989 .NET; 

- 66B8 < 6O6B8 6 >BAEB?P; 
- EFDB>< < @4EE<6O; 
- EFDG>FGDO < >?4EEO; 
- E6989A<S B E<EF9@9. 

1.1. �BAEB?PAB9 CD<?B:9A<9 Hello 
�?46A4S BEB59AABEFP CD< CDB7D4@@<DB64A<< A4 C# 4 EA4K4?4 EB;84- 9FES >?4EE, 6 

>BFBDB@ BCD989?9A EF4F<K9E><= @9FB8 Main E C4D4@9FDB@ <?< 59; A97B. �B8 CDB7D4@@O 
BC<EO649FES 6AGFD< QFB7B @9FB84 < 6OCB?A9A<9 CDB7D4@@O A4K<A49FES E A97B. �DG74S 
BEB59AABEFP 4 6Eё 9EFP B5N9>F, < A4E?98G9FES BF System.Object. 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#, A4;64A<9 SharpHello. 

#BE?9 EB;84A<S CDB9>F4 H4=? Program.cs EB89D:<F CD<@9DAB E?98GR- M<= >B8: 
using System; 

using System.Collections.Generic; using System.Linq; 

using System.Text; 

 

namespace SharpHello { class Program { 

static void Main(string[] args) { 

} 

} 

} 
�@9EFB 8<D9>F<6O CD9CDBJ9EEBD4 #include 6 C# <ECB?P;G9FES using < 
84?99 <ECB?P;G9@O9 CDBEFD4AEF64 <@9A. "EAB6AO@ CDBEFD4AEF6B@ <@9A S6?S9FES System. 
� A9@ BCD989?9AB @AB7B 8DG7<I CDBEFD4AEF6, >BFBDO9 CB8>?RK4RFES CB @9D9 
A9B5IB8<@BEF<. Visual Studio 46FB@4F<K9E>< 6>?R- K49F A9>BFBDO9 CDBEFD4AEF64, QFB A9 
;A4K<F, KFB 6E9 BA< CBFD95GRFES. 
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+4EF< >B84 C# D4ECB?474RFES 6 CDBEFD4AEF64I <@9A, A4;64A<9 >BFB- DOI EB6C4849F E 
A4;64A<9@ CDB9>F4, AB @B:9F <;@9ASFPES CDB7D4@@<EFB@. 

�9EP >B8 D4ECB?4749FES 6AGFD< @9FB84 Main. %9=K4E QFBF @9FB8 EB- 89D:<F FB?P>B 
BC9D4FBD 6B;6D4F4 return 0, 9E?< HGA>J<S Main B5NS6?9A4 >4> int, <?< A<K97B A9 EB89D:<F, 
9E?< HGA>J<S Main B5NS6?9A4 >4> void. 

�?S 66B84 < 6O6B84 6 >BAEB?P <ECB?P;G9FES >?4EE Console < 97B @9FB- 8O Write, 
WriteLine, Read < ReadLine.  9FB8O EB E?B6B@ Line K<F4RF <?< ;4C<EO64RF >BA9J EFDB>< 
(E<@6B? newline). 
#9D6B9 CD<?B:9A<9 A4K<A49FES E 6O6B84 EFDB>< Hello, World!: 
class Program { 

static void Main(string[] args) { Console.WriteLine("Hello, World!"); 

} 

} 
�?S CDB69D>< ;4CGE>49@ CD<?B:9A<9 CD< CB@BM< Ctrl+F5. 

�B546<@ 6 CDB7D4@@G EF4F<K9E><= @9FB8, CB?ABEFPR EB6C484RM<= E @9FB8B@ Main, 
;4 <E>?RK9A<9@ FB7B, KFB A4;64A<9 @9FB84 arguments: 

namespace SharpHello { class Program { 

static void Main(string[] args) { arguments(args); 

} 

static void arguments(string[] args) { Console.WriteLine("Hello, World!"); 

} 

} 

} 
%?98GRM<= F9EF 4 6O6B8 C4D4@9FDB6 HGA>J<< Main. %<EF9@4 HBD- @<DG9F 

EFDB>B6O= @4EE<6 C4D4@9FDB6, >BFBDO= C9D9849FES HGA>J<< Main. 
#4D4@9FDO >B@4A8AB= EFDB>< C9D984RFES >4> @4EE<6, D4;@9D @4EE<64 
4 QFB 97B E6B=EF6B Length. �?S C9D95BD4 Q?9@9AFB6 @4EE<64 @B:AB <E-CB?P;B64FP 
J<>? foreach. 
!4KA9@ E CDBEFB7B, B5OKAB7B J<>?4 for: 

static void arguments(string[] args) { Console.WriteLine("Hello, World!"); 

for (int i = 0; i < args.Length; i++) { Console.WriteLine(args[i]); 

} 

} 
+FB5O CDBF9EF<DB64FP QFBF HD47@9AF >B84, AG:AB ;4CGEF<FP CD<?B- :9A<9 <; 

>B@4A8AB= EFDB><, CD< CB@BM<, A4CD<@9D, FAR, < 8B546<FP CD< QFB@ A9E>B?P>B 
C4D4@9FDB6, A4CD<@9D: 
HelloWorld first second 456 

�89EP 6 >B@4A8AB= EFDB>9 FD< C4D4@9FD4. %>B@C<?<DB64AAB9 CD<?B- :9A<9 
A4IB8<FES 6 >4F4?B79 bin\Debug. �E?< 6E9 E89?4AB CD46<?PAB, FB 6 >BAEB?P 5G89F 
6O6989AB: 
Hello, World! first 

second 456 
�?S F9EF<DB64A<S ?GKL9 GEF4AB6<FP C4D4@9FDO >B@4A8AB= EFDB>< 6 E6B=EF64I 

CDB9>F4, D4;89? Debug, Command Arguments. 
� F9C9DP CDB5G9@ 6OCB?A<FP FB :9 CD< CB@BM< J<>?4 foreach: 

foreach (string s in args) { Console.WriteLine(s); 

} 

1.2. +F9A<9 < ;4C<EP 6 >BAEB?P 
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 9FB8 WriteLine (Write) CB;6B?S9F 6O6B8<FP < C9D9@9AAO9. �?S QFB7B 6 FB@ @9EF9 
EFDB>< 6O6B84, 789 FD95G9FES 6O69EF< C9D9@9AAGR, EF46<FES 5?B> {n}, 789 n 4 AB@9D 
C9D9@9AAB= 6 EC<E>9, >BFBDO= E?98G9F ;4 EFDB>B= K9D9; ;4CSFGR. �G89@ 6O6B8<FP 
C4D4@9FDO >B@4A8AB= EFDB>< E G>4;4A<9@ <I AB@9D4: 

static void arguments(string[] args) { Console.WriteLine("Hello, World!"); 

for (int i = 0; i < args.Length; i++) { Console.WriteLine(args[i]); 

} 

foreach (string s in args) { Console.WriteLine(s); 

} 

for (int i = 0; i < args.Length; i++) { Console.WriteLine("Parameter {0} is {1}", i, args[i]); 

} 

} 
&9EF<DG9@ QFG K4EFP >B84. '59:849@ES, KFB 6 >BAEB?P 6O6B8<FES: 
Parameter 0 is first Parameter 1 is second Parameter 2 is 456 
"C<EO649@ AB6O= EF4F<K9E><= @9FB8 dialog: 
static void Main(string[] args) { 

//arguments(args); dialog(); 

} 

static void dialog() { 

} 
+F9A<9 >BAEB?< 6OCB?AS9F @9FB8 ReadLine. %A4K4?4 6 @9FB89 dialog 
;4CDBE<@ <@S CB?P;B64F9?S: 

static void dialog() { Console.Write("�4> 64E A4;O64FP: "); 

} 
�4F9@ B5NS6?S9@ C9D9@9AAGR s F<C4 string < CD<A<@49@ 6 A99 FB, KFB 6B;6D4F<F 

@9FB8 ReadLine. #BE?9 QFB7B 6O6B8<@ 6 >BAEB?P CD<69FEF6<9: 
string s; 

s = Console.ReadLine(); Console.WriteLine("#D<69F, {0}!", s); 
�4?99 ;4CD4L<649@ 6B;D4EF, CD<A<@49@ 97B < 6O6B8<@: 
Console.Write("�4L 6B;D4EF: "); s = Console.ReadLine(); 

Console.WriteLine("�4@ {0} ?9F (7B84).", s); 
�4CGE>49@ CDB7D4@@G, 66B8<@ ;4CD4L<649@O9 ;A4K9A<S. '59:849@ES, KFB ;A4K9A<S 
C9D9@9AAOI 6O6B8SFES. 
#$��&�+�%��3 $��"&� № 3. $�,�!�� ����+ % #" "-02 *���"� � 

��&���!�� 

'E?B6AO= BC9D4FBD if 

 
*9?P D45BFO: A4GK<FPES CD<@9ASFP GE?B6AO9 69F6?9A<S CD< D4;D45BF>9 ?B7<>< 

CDB7D4@@O. 
 
"C<E4A<9 CDB7D4@@O 

#DB7D4@@4 CD98BEF46?S9F CB?P;B64F9?R 6B;@B:ABEFP 669EF< 84AAO9 B E959 6 
HBD@4F9 4A>9FO. �?S G>4;4A<S CB?4 <ECB?P;G9FES >B@CBA9AF comboBox, B5D4;B64A<S 3 
radioButton, 8BCB?A<F9?PAOI A46O>B6 (;A4A<S <ABEFD4AAB7B S;O>4 < G@9A<S D45BF4FP ;4 
>B@CPRF9DB@) 3 checkBox. 

#B D9;G?PF4F4@ 4A>9F<DB64A<S CBS6?S9FES 8<4?B7B6B9 B>AB E EBB5M9A<9@. 
#D9F9A89AF CB?GK49F D45BFG, 9E?<: QFB @G:K<A4 6 6B;D4EF9 BF 25 8B 50 ?9F E 6OEL<@ 
B5D4;B64A<9@, <@9RM<= A46O>< D45BFO E >B@CPRF9DB@. 
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�AF9DH9=E 

 
 

'E?B6AO= BC9D4FBD switch 

 
*9?P D45BFO: A4GK<FPES CD<@9ASFP BC9D4FBD @AB:9EF69AAB7B 6O5BD4. 
"C<E4A<9 CDB7D4@@O 

� EF4DBSCBAE>B@ >4?9A84D9 5O? CD<ASF 869A48J4F<?9FA<= J<>?. �B8O 6AGFD< 
J<>?4 ABE<?< A4;64A<S :<6BFAOI: 

>DOEO, >BDB6O, F<7D4, ;4=J4, 8D4>BA4, ;@9<, ?BL48<, B6JO, B59;PSAO, C9FGI4, 
EB54>< < E6<AP<. 

!4C<E4FP CDB7D4@@G, >BFBD4S CB;6B?S9F 669EF< AB@9D 7B84 < C9K4F49F 97B A4;64A<9 
CB EF4DBSCBAE>B@G >4?9A84DR. 

�6B8<FES 7B8, < CDB7D4@@4 BFB5D4:49F <AHBD@4J<R B :<6BFAB@-E<@6B?9 < 
EBBF69FEF6GRMGR >4DF<A>G (>B@CBA9AF pictureBox). 
%6B=EF6B ImageLocation ID4A<F CB?AO= CGFP > H4=?G >4DF<A><. 

+FB5O A9 G>4;O64FP CB?AO= CGFP, C4C>G E >4DF<A>4@< A9B5IB8<@B ID4A<FP 6 FB@ 
:9 >4F4?B79, 789 H4=? CD<?B:9A<S. �?S BF?48>< CDB7D4@@O <; ED98O C# C4C>G >4DF<AB> 
AG:AB CB@9EF<FP 6 >4F4?B7 bin\Debug E6B97B CDB9>F4. 
%CD46>4: 1996 7. 3 7B8 >DOEO 3 A4K4?B BK9D98AB7B J<>?4. 
 
 
�AF9DH9=E 
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�ECB?P;B64A<9 J<>?4 6 C# 

 
*9?P D45BFO: D4EE@BFD9FP <ECB?P;B64A<9 >?4EE<K9E>B7B J<>?4 for. 
 
 
"C<E4A<9 CDB7D4@@O 

% CB@BMPR J<>?4 CDB7D4@@4 A4IB8<F EG@@G 6E9I A4FGD4?PAOI K<E9? 6 8<4C4;BA9 
BF A 8B B. A < B 66B8SFES CB?P;B64F9?9@. 

� EC<E>9 listBox CB>4;O64RFES CDB@9:GFBKAO9 D9;G?PF4FO EG@@<DB64A<S A4 
>4:8B@ L479 J<>?4. 
�AF9DH9=E 

 

*<>? for 

 
*9?P D45BFO: A4GK<FPES CD<@9ASFP J<>?O CD< D9L9A<< ;484K. 
 
 
"C<E4A<9 CDB7D4@@O 

�:9@9ESKA4S EF<C9A8<S EFG89AF4 EBEF46?S9F A DG5., 4 D4EIB8O A4 CDB:<64A<9 
CD96OL4RF EF<C9A8<R < EBEF46?SRF � DG5. 6 @9ESJ. 
$BEF J9A 9:9@9ESKAB G69?<K<649F D4EIB8O A4 3%. 

%BEF46PF9 CDB7D4@@G D4EK9F4 EG@@O 89A97, >BFBDGR A9B5IB8<@B 98<AB6D9@9AAB 
CBCDBE<FP G DB8<F9?9=, KFB5O @B:AB 5O?B CDB:<FP GK95AO= 7B8 (10 @9ESJ96), <ECB?P;GS 
FB?P>B QF< 89AP7< < EF<C9A8<R. 
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�9ESF<KAO= F<C 

�B7<K9E><= 
F<C 

%<@6B?PAO= 
F<C 

�9M9EF69AAO9 
F<CO 

*9?BK<E?9AAO9 
F<CO 

%EO?BKAO9 F<CO &<CO ;A4K9A<= 

�AF9DH9=E 

#$��&�+�%��3 $��"&� №4. ��&�$��/ 

"C<E4A<9 84AAOI 
&<CO 84AAOI <@9RF BEB59AAB9 ;A4K9A<9 6 S;O>9 %#, CBE>B?P>G QFB EFDB7B 

F<C<;<DB64AAO= S;O>. 1FB B;A4K49F, KFB 6E9 BC9D4J<< CB869D74RFES EFDB7B@G >BAFDB?R 
EB EFBDBAO >B@C<?SFBD4 A4 EBBF69FEF6<9 F<CB6, CD<K9@ A98BCGEF<@O9 BC9D4J<< A9 
>B@C<?<DGRFES. &4>4S EFDB74S CDB69D>4 F<CB6 CB;6B?S9F CD98BF6D4F<FP BL<5>< < 
CB6OE<FP A489:ABEFP CDB7D4@@. �?S B59EC9K9A<S >BAFDB?S F<CB6 6E9 C9D9@9AAO9, 
6OD4:9A<S < ;A4K9A<S 8B?:AO CD<A48?9:4FP > BCD989?9AAB@G F<CG. &4>B7B CBASF<S, >4> 
"59EF<CB64S" C9D9@9AA4S, 6 84AAB@ S;O>9 CDB7D4@@<DB64A<S 6BB5M9 A9 EGM9EF6G9F. 
�B?99 FB7B, F<C ;A4K9A<S BCD989?S9F F9 BC9D4J<<, >BFBDO9 D4;D9L49FES 6OCB?ASFP A48 
A<@. "C9D4J<S, D4;D9L9AA4S 8?S B8AB7B F<C4 84AAOI, @B:9F B>4;4FPES A98BCGEF<@B= 8?S 
8DG7B7B. 

� %# <@9RFES 869 B5M<9 >4F97BD<< 6EFDB9AAOI F<CB6 84AAOI: F<CO ;A4K9A<= < 
EEO?BKAO9 F<CO. "A< BF?<K4RFES CB EB89D:<@B@G C9D9@9AAB=. �BAJ9CFG4?PAB D4;A<J4 
@9:8G A<@< EBEFB<F 6 FB@, KFB F<C ;A4K9A<S (value type) ID4A<F 84AAO9 A9CBED98EF69AAB, 
6 FB 6D9@S >4> EEO?BKAO= F<C (reference type) ID4A<F EEO?>G A4 ;A4K9A<9 (D<EGAB> 1). 

1F< F<CO EBID4ASRFES 6 D4;AOI @9EF4I C4@SF<: F<CO ;A4K9A<= EBID4ASRFES 6 
B5?4EF<, <;69EFAB= >4> EF9>, 4 EEO?BKAO9 F<CO 2 6 B5?4EF<, A4;O649@B= GCD46?S9@B= 
>GK9=. 
 
 
 
 

&<CO 84AAOI 

�?4EEO 

%FDB>< 

 4EE<6O 
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$<EGAB> 1 3 %FDG>FGD4 F<CB6 84AAOI 
 
*9?O9 F<CO 

� %# BCD989?9AO 6BE9@P J9?BK<E?9AAOI F<CB6: byte, sbyte, short, ushort, int, 

uint, long < ulong (F45?<J4 1). 
&45?<J4 1 2 *9?BK<E?9AAO9 F<CO 
 
&<C "C<E4A<9 �<4C4;BA #D<@9DO 

B5NS6?9A<= 
sbyte 8-5<FB6O= ;A4>B- 

6O= J9?O= (1 54=F) 
-128 : 127 sbyte val = 12; 

 
&<C "C<E4A<9 �<4C4;BA #D<@9DO 

B5NS6?9A<= 
short 16-5<FB6O= ;A4>B- 

6O= J9?O= (2 54=F4) 
-32768 : 32767 short val = 12; 

int 32-5<FB6O= ;A4>B- 
6O= J9?O= (4 54=F4) 

-2 147 483 648 : 
2 147 483 647 

int val = 12; 

long 64-5<FB6O= ;A4>B- 
6O= J9?O= (8 54=- FB6) 

-9223372036854775808: 
9223372036854775807 

long val1 = 12; long val2 
= 34L; 

byte 8-5<FB6O= 59;;A4- 
>B6O= J9?O= (1 
54=F) 

0 : 255 byte val1 = 12; 

ushort 16-5<FB6O= 59;;A4- >B6O= 
J9?O= (2 54=F4) 

0 : 65535 ushort val1 = 12; 

uint 32- 5<FB6O= 59;;A4- 
>B6O= J9?O= (4 
54=F4) 

0 : 4 294 967 295 uint val1 = 12; uint val2 = 
34U; 

ulong 64- 5<FB6O= 59;;A4- 
>B6O= J9?O= (8 
54=FB6) 

0 : 
18446744073709551615 

ulong val1 = 12; ulong 
val2 = 34U; ulong val3 = 
56L; 
ulong val4 = 78UL; 

�9M9EF69AAO9 F<CO 
�9M9EF69AAO9 F<CO (F<CO E C?464RM9= FBK>B=) CB;6B?SRF CD98EF46?SFP K<E?4 E 

8DB5AB= K4EFPR. � %# <@9RFES 869 D4;AB6<8ABEF< F<CB6 84AAOI E C?464RM9= FBK>B=: 
float < double. "A< CD98EF46?SRF K<E?B6O9 ;A4K9A<S E B8<A4DAB= < 86B=AB= FBKABEFPR 
EBBF69FEF69AAB (F45?<J4 2). 
&45?<J4 2 2 �9M9EF69AAO9 F<CO 
 
&<C "C<E4A<9 �<4C4;BA #D<@9DO B5NS6?9A<= 
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float �9M9EF69AAO= E C?4- 
64RM9= FBK>B= E B8<A4D- 
AB= FBKABEFPR (4 54=F4) 

5E-45 8B 
3,4E+38 

float val = 1.23F; 

double �9M9EF69AAO= E C?4- 
64RM9= FBK>B= E 86B=- 
AB= FBKABEFPR (8 54=FB6) 

5E-324 8B 
1,7�+308 

double val1 = 1.23; double val2 
= 4.56D; 

�9ESF<KAO= F<C 84AAOI 
�?S CD98EF46?9A<S K<E9? E C?464RM9= FBK>B= 6OEB>B= FBKABEF< CD98GE@BFD9A 

F4>:9 89ESF<KAO= F<C decimal, >BFBDO= CD98A4;A4K9A 8?S CD<@9A9A<S 6 H<A4AEB6OI 
6OK<E?9A<SI. 1FBF F<C <@99F D4;DS8ABEFP 128 5<F 8?S CD98EF46?9A<S K<E?B6OI ;A4K9A<= 
6 CD989?4I BF 1�-28 8B 7,9�+28. �?S B5OKAOI 4D<H@9F<K9E><I 6OK<E?9A<= E C?464RM9= 
FBK>B= I4D4>F9DAO BL<5>< B>DG7?9A<S 89ESF<KAOI ;A4K9A<=. 1F< BL<5>< <E>?RK4RFES 
CD< <ECB?P;B64A<< F<C4 decimal, >BFBDO= CB;6B?S9F CD98EF46<FP K<E?4 E FBKABEFPR 8B 28 
(4 <AB784 < 29) 89ESF<KAOI D4;DS8B6. �?47B84DS QFB@G F<C 84AAOI decimal ECBEB59A 
CD98EF46?SFP 89ESF<KAO9 ;A4K9A<S 59; BL<5B> B>DG7?9A<S, BA BEB59AAB G8B59A 8?S 
D4EK9FB6, E6S;4AAOI E H<A4AE4@< 
%<@6B?O 

� %# E<@6B?O CD98EF46?9AO A9 8-D4;DS8AO@ >B8B@, >4> 6B @AB7<I 8DG7<I S;O>4I 
CDB7D4@@<DB64A<S, A4CD<@9D %++, 4 16- D4;DS8AO@ >B8B@, >BFBDO= A4;O649FES 
RA<>B8B@ (Unicode). � RA<>B89 A45BD E<@6B?B6 CD98EF46?9A A4EFB?P>B L<DB>B, KFB BA 
BI64FO649F E<@6B?O CD4>F<K9E>< <; 6E9I 9EF9EF69AAOI S;O>B6 A4 E69F9. � C# BCD989?9A 
F<C char, CD98EF46?SRM<= 16-D4;DS8AO9 ;A4K9A<S 59; ;A4>4 6 CD989?4I BF 0 8B 65 535. 
#D< QFB@ EF4A84DFAO= A45BD E<@6B?B6 6 8-D4;DS8AB@ >B89 ASCII S6?S9FES 
CB8@AB:9EF6B@ RA<>B84 6 CD989?4I BF 0 8B 127. %?98B64F9?PAB, E<@6B?O 6 >B89 ASCII 

CB-CD9:A9@G BEF4RFES 89=EF6<F9?PAO@< 6 C#. 
�B7<K9E><= F<C 84AAOI 

&<C bool CD98EF46?S9F 864 ?B7<K9E><I ;A4K9A<S: "<EF<A4" < "?B:P". 1F< ?B7<K9E><9 
;A4K9A<S B5B;A4K4RFES 6 %# ;4D9;9D6<DB64AAO@< E?B64@< true < false EBBF69FEF69AAB. 
%?98B64F9?PAB, C9D9@9AA4S <?< 6OD4:9A<9 F<C4 bool 5G89F CD<A<@4FP B8AB <; QF<I 
?B7<K9E><I ;A4K9A<=. 
%FDB>< 

"EAB6AO@ F<CB@ CD< D45BF9 EB EFDB>4@< S6?S9FES F<C string, ;484RM<= EFDB>< 
C9D9@9AAB= 8?<AO. &<C string CD98EF46?S9F CBE?98B64F9?PABEFP <; AG?S <?< 5B?99 
E<@6B?B6 6 >B8<DB6>9 
2A<>B8. �?4EE String 6 S;O>9 C# BFABE<FES > EEO?BKAO@ F<C4@. !48 EFDB>4@< - 
B5N9>F4@< QFB7B >?4EE4 - BCD989?9A L<DB><= A45BD BC9D4J<=, EBBF69FEF6GRM<= 
EB6D9@9AAB@G CD98EF46?9A<R B FB@, >4> 8B?:9A 5OFP GEFDB9A EFDB>B6O= F<C. #B EGF<, 
F9>EF ID4A<FES 6 6<89 CBE?98B64F9?PAB= 8BEFGCAB= FB?P>B 8?S KF9A<S >B??9>J<< B5N9>FB6 
Char. 

$4EE@BFD<@ E4@O9 CBCG?SDAO9 84AAO9 3 C9D9@9AAO9 < >BAEF4AFO. #9D9@9AA4S - 
QFB SK9=>4 C4@SF<, >BFBDB= CD<E6B9AB A9>BFBDB9 <@S < QFB <@S <ECB?P;G9FES 8?S 8BEFGC4 
> 84AAO@, D4ECB?B:9AAO@ 6 84AAB= SK9=>9. �?S >4:8B= C9D9@9AAB= ;484ёFES F<C 84AAOI 
3 8<4C4;BA 6E9I 6B;@B:AOI ;A4K9A<= 8?S 84AAB= C9D9@9AAB=. "5NS6?SRFES C9D9@9AAO9 
A9CBED98EF69AAB 6 F9>EF9 CDB7D4@@O. �GKL9 6E97B ED4;G CD<E6B<FP <@ A4K4?PAB9 
;A4K9A<9 E CB@BMPR ;A4>4 CD<E6B9A<S "=" (C9D9@9AA4S = ;A4K9A<9): 
int a; // &B?P>B B5NS6?9A<9 
int b = 7; // "5NS6?9A<9 < <A<J<4?<;4J<S ;A4K9A<9@ 
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�?S FB7B KFB5O CD<E6B<FP ;A4K9A<9 E<@6B?PAB= C9D9@9AAB=, 8BEF4FBKAB 
;4>?RK<FP QFB ;A4K9A<9 (F.9. E<@6B?) 6 B8<A4DAO9 >46OK><: 
char ch; // &B?P>B B5NS6?9A<9 

char symbol = 'Z'; // "5NS6?9A<9 < <A<J<4?<;4J<S ;A4K9A<9@ !9E@BFDS A4 FB KFB F<C char BCD989?9A 6 %# >4>
J9?BK<E?9AAO=, 97B A9 E?98G9F CGF4FP EB 6E9@<
 BEF4?PAO@< 
J9?BK<E?9AAO@< F<C4@<. 

+4EFAO@ E?GK49@ C9D9@9AAOI S6?SRFES >BAEF4AFO. �BAEF4AFO - QFB C9D9@9AAO9, 
;A4K9A<S >BFBDOI A9 @9ASRFES 6 CDBJ9EE9 6OCB?A9A<S CDB7D4@@O. �BAEF4AFO 
BC<EO64RFES >4> B5OKA4S C9D9@9AA4S, FB?P>B E >?RK96O@ E?B6B@ const 6C9D98<: 
const int c = 5; 

� C# ?<F9D4?4@< A4;O64RFES CBEFBSAAO9 ;A4K9A<S, CD98EF46- ?9AAO9 6 G8B5AB= 
8?S 6BECD<SF<S HBD@9. !4CD<@9D, K<E?B 100 S6- ?S9FES ?<F9D4?B@. ' ?<F9D4?B6 8B?:9A 
5OFP F4>:9 >BA>D9FAO= F<C, CBE>B?P>G C# S6?S9FES EFDB7B F<C<;<DB64AAO@ S;O>B@. #B 
G@B?K4A<R ?<F9D4?O E H<>E<DB64AAB= FBK>B= BFABESFES > F<CG int. 
�?S G>4;4A<S F<C4 long > ?<F9D4?G CD<EB98<AS9FES EGHH<>E l <?< 
L. !4CD<@9D, 12 4 QFB ?<F9D4? F<C4 int, a 12L 4 ?<F9D4? F<C4 long. �?S G>4;4A<S 
J9?BK<E?9AAB7B F<C4 59; ;A4>4 > ?<F9D4?G CD<EB98<- AS9FES EGHH<>E u <?< U. 
%?98B64F9?PAB, 100 4 QFB ?<F9D4? F<C4 int, a 100U 4 ?<F9D4? F<C4 uint. � 8?S G>4;4A<S 
8?<AAB7B J9?BK<E- ?9AAB7B F<C4 59; ;A4>4 > ?<F9D4?G CD<EB98<AS9FES EGHH<>E ul <?< UL. 

!4CD<@9D, 984375UL 4 QFB ?<F9D4? F<C4 ulong. 
�DB@9 FB7B, 8?S G>4;4A<S F<C4 float > ?<F9D4?G CD<EB98<AS9F- ES EGHH<>E F <?< f. 

!4CD<@9D, 10.19F 4 QFB ?<F9D4? F<C4 float.  B:9F9 84:9 G>4;4FP F<C double, CD<EB98<A<6 
> ?<F9D4?G EGHH<>E d <?< D, IBFS QFB <;?<LA9. �98P, >4> GCB@<A4?BEP 6OL9, CB G@B?- 
K4A<R ?<F9D4?O E C?464RM9= FBK>B= BFABESFES > F<CG double. 

�, A4>BA9J, 8?S G>4;4A<S F<C4 decimal > ?<F9D4?G CD<EB98<- AS9FES EGHH<>E m <?< 
 . !4CD<@9D, 9.95  4 QFB 89ESF<KAO= ?<- F9D4? F<C4 decimal. 

 4F9@4F<K9E><9 HGA>J<< 
�?S D45BFO E 84AAO@< @B7GF <ECB?P;B64FPES @4F9@4F<K9E><9 HGA>J<<, 

CD98EF46?9AAO9 A<:9 (F45?<J4 3). �?S FD<7BAB@9FD<K9- E><I HGA>J<= G7B? ;4849FES 6 
D48<4A4I. 
&45?<J4 3 2 %F4A84DFAO9 @4F9@4F<K9E><9 HGA>J<< 
 
(GA>J<S "C<E4A<9 #D<@9DO 

 
Math.Abs 

�B;6D4M49@ 45EB?RFAB9 K<E?B, <@99F 7 
C9D97DG;B>, FB 9EFP @9FB8 CD<A<@49F 
D4;AO9 F<CO C9D9@9A- 
AOI. 

 
int i = Math.Abs(x); 

 
Math.Acos 

�D>>BE<AGE. "CD989?S9FES G7B?, 
>BE<AGE >BFBDB7B D469A G>4;4A- AB@G 
K<E?G. 

 
double i =Math.Acos(0.5); 

 
Math.Asin 

�D>E<AGE. "CD989?S9FES G7B?, 
E<AGE >BFBDB7B D469A G>4;4AAB@G 
K<E?G. 

 
double i = Math.Asin(0.5); 



51 
 

 
Math.Atan 

�D>F4A79AE. �B;6D4M49F G7B?, F4A79AE 
>BFBDB7B D469A G>4;4A- 
AB@G K<E?G. 

 
double i = Math.Atan(0.5); 

Math.Cos �B;6D4M49F >BE<AGE G7?4. double x =Math.Cos(1.4); 

Math.Exp 1>ECBA9AJ<4?PA4S HGA>J<S 9I double x = Math.Exp(2); 

 
(GA>J<S "C<E4A<9 #D<@9DO 

 
Math.Log 

�OK<E?9A<9 ?B74D<H@4. X - 4D7G@9AF, 
Osn - BEAB64A<9 ?B74- 
D<H@4. 

double y = Math.Log(X,Osn); 

Math.Log10 �OK<E?9A<9 89ESF<KAB7B ?B74D<H@4. Double x = Math.Log10(10) 

 
Math.Max 

�B;6D4M49F <; 2-I K<E9? 5B?PL99 
K<E?B. �@99F 11 C9D97DG:9AOI @9FB8B6. 

 
Int x = Math.Max(10,20); 

 
Math.Min 

�B;6D4M49F <; 2-I K<E9? @9AP- 
L99 K<E?B. �@99F 11 C9D97DG:9AOI 
@9FB8B6. 

 
int x = Math.Min(10,20); 

Math.PI �B;6D4M49F K<E?B #< Double pi = Math.PI; 

Math.Pow �OK<E?S9F K<E?B, 6B;6989AAB9 6 
EF9C9AP: ax 

double i = Math.Pow(a, x); 

Math.Sin �B;6D4M49F E<AGE G7?4. double p = Math.Sin(0.5); 

Math.Sqrt �B;6D4M49F >648D4FAO= >BD9AP. double r = Math.Sqrt(7); 

Math.Tan �B;6D4M49F F4A79AE G7?4. Double p = 
Math.Tan(1.04); 

 
Math.Floor 

�B;6D4M49F A4<5B?PL99 J9?B9 K<E?B, 
>BFBDB9 @9APL9 <?< D46AB ;484AAB@G 
K<E?G E C?464RM9= 
;4CSFB= 86B=AB= FBKABEF<. 

double p = 
Math. Floor (7.04); 
"F69F : 7 

 
Math.Ceiling 

�B;6D4M49F A4<@9APL99 J9?B9 
K<E?B, >BFBDB9 5B?PL9 <?< D46AB 
G>4;4AAB@G K<E?G. 

double p = Math.Ceiling (7.04); 
"F69F : 8 

"C9D4FBD CD<E64<64A<S 
"C9D4FBD CD<E64<64A<S B5B;A4K49FES B8<ABKAO@ ;A4>B@ D4- 69AEF64 (=). � C# 

BC9D4FBD CD<E64<64A<S 89=EF6G9F F4><@ :9 B5D4- ;B@, >4> < 6 8DG7<I S;O>4I 
CDB7D4@@<DB64A<S. !<:9 CD<6989A4 97B B5M4S HBD@4: 

<@S_C9D9@9AAB= = 6OD4:9A<9; 
�89EP <@S_C9D9@9AAB= 8B?:AB 5OFP EB6@9EF<@B E F<CB@ 6O- D4:9A<S. ' BC9D4FBD4 

CD<E64<64A<S <@99FES B8A4 <AF9D9EA4S BEB- 59AABEFP, B >BFBDB= CB?9;AB ;A4FP: BA 
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CB;6B?S9F EB;8464FP J9CBK>G BC9D4J<= CD<E64<64A<S. $4EE@BFD<@ E?98GRM<= HD47@9AF 
>B84: 
int x, G, z; 
x = G = z = 10; // CD<E6B<FP ;A4K9A<9 10 C9D9@9AAO@ x, G < z 

� CD<6989AAB@ 6OL9 HD47@9AF9 >B84 B8AB < FB :9 ;A4K9A<9 10 ;4849FES 8?S 
C9D9@9AAOI I, G < z E CB@BMPR 98<AEF69AAB7B BC9D4FBD4 CD<E64<64A<S. 1FB ;A4K9A<9 
CD<E64<649FES EA4K4?4 C9- D9@9AAB= z, ;4F9@ C9D9@9AAB= G <, A4>BA9J, C9D9@9AAB= I. 
&4>B= ECBEB5 CD<E64<64A<S "CB J9CBK>9" G8B59A 8?S ;484A<S B5M97B ;A4- K9A<S J9?B= 
7DGCC9 C9D9@9AAOI. 

'>BDBK9AAO9 BC9D4FBDO CD<E64<64A<S 
� C# CD98GE@BFD9AO EC9J<4?PAO9 G>BDBK9AAO9 (EBEF46AO9) BC9D4FBDO (F45?<J4 4) 

CD<E64<64A<S, GCDBM4RM<9 CDB7D4@@<DB- 64A<9 A9>BFBDOI BC9D4J<= CD<E64<64A<S. 
"5D4F<@ES EA4K4?4 > CDBEFB@G CD<@9DG: 
x = x + 3; 
//  B:AB C9D9C<E4FP E?98GRM<@ B5D4;B@ x += 3; 

#4D4 BC9D4FBDB6 += G>4;O649F >B@C<?SFBDG A4 FB, KFB C9D9- @9AAB= I 8B?:AB 5OFP 
CD<E6B9AB 99 C9D6BA4K4?PAB9 ;A4K9A<9, G69?<K9AAB9 A4 3. 
&45?<J4 4 2 '>BDBK9AAO9 BC9D4FBDO CD<E64<64A<S 

"C9D4FBD �A4?B7 
I += 1 x = x + 1; 

I -= 1 x = x - 1; 

I *= 1 x = x * 1; 

I /= 1 x = x / 1; 

I %= 1 x = x % 1; 

I |= 1 x = x | 1; 

I ^= 1 x = x ^ 1; 

' G>BDBK9AAOI BC9D4FBDB6 CD<E64<64A<S <@9RFES 864 7?46- AOI CD9<@GM9EF64. 
�B-C9D6OI, BA< 5B?99 >B@C4>FAO, K9@ <I "A9- EB>D4M9AAO9" Q>6<64?9AFO. �, 6B-6FBDOI, 
BA< 84RF 5B?99 QHH9>- F<6AO= <ECB?AS9@O= >B8, CBE>B?P>G ?96O= BC9D4A8 QF<I BC9D4FB- 
DB6 6OK<E?S9FES FB?P>B B8<A D4;. �@9AAB CB QF<@ CD<K<A4@ EB- EF46AO9 BC9D4FBDO 
CD<E64<64A<S K4M9 6E97B CD<@9ASRFES 6 CDB- 7D4@@4I, CDBH9EE<BA4?PAB A4C<E4AAOI A4 
C#. 

"C9D4J<< CD<E64<64A<S 6B;6D4M4RF >4> D9;G?PF4F CD<E6B9A- AB9 ;A4K9A<9, 
CBQFB@G 8BCGE>49FES EJ9C?9A<9 

"C9D4J<< <A>D9@9AF4 + + < 89>D9@9AF4 - - 
"C9D4J<< <A>D9@9AF4 (+ +) < 89>D9@9AF4 (- -) E6B8SFES > G69- ?<K9A<R (+ +) <?< 

G@9APL9A<R (- -) BC9D4A84 A4 98<A<JG. 1F< BC9D4J<< 6OCB?ASRFES 5OEFD99, K9@ B5OKAB9 
E?B:9A<9 < 6OK<F4- A<9. 

�E?< BC9D4J<S <A>D9@9AF4 <?< 89>D9@9AF4 CB@9M9A4 C9D98 C9D9@9AAB=, 7B6BDSF B 
CD9H<>EAB= HBD@9 ;4C<E< (++n <?< - -n). �E?< BC9D4J<S <A>D9@9AF4 <?< 89>D9@9AF4 
;4C<E4A4 CBE?9 C9D9- @9AAB=, FB 7B6BDSF B CBEFH<>EAB= HBD@9 ;4C<E< (n++ <?< n- -). 
#D< CD9H<>EAB= HBD@9 C9D9@9AA4S EA4K4?4 G69?<K<649FES <?< G@9APL49FES A4 98<A<JG, 
4 ;4F9@ 99 AB6B9 ;A4K9A<9 <ECB?P;G9FES. #D< CBEFH<>EAB= HBD@9 6 6OD4:9A<< 
<ECB?P;G9FES F9>GM99 ;A4- K9A<9 C9D9@9AAB=, 4 CBE?9 99 ;A4K9A<9 <;@9AS9FES A4 98<A<JG. 
#D<@9D: 
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1) int i=1; 
int j = i+ + *5; 

2) int i=1; 
int j = + +i * 5; 

$9;G?PF4F: $9;G?PF4F: 

j = 1*5 = 5 
i = 2 

j = 2*5 = 10 
i = 2 

$4EE@BFD<@ CD<BD<F9FO BC9D4J<= (F45?<J4 5). &45?<J4 5 2 #D<BD<F9FO BC9D4J<= 
#D<BD<F9F �4F97BD<S "C9D4J<< #BDS8B> 

0 #9D6<KAO9 (expr); x.y; f(x); a[x]; x++; x new; 
sizeof(t); 
typeof(t); checked(expr); 
unchecked(expr) 

%?964 A4CD46B 

1 'A4DAO9 + - ! ~ ++x --x (T)x %?964 A4CD46B 

2  G?PF<C?<>4F<6AO9 
('@AB:9A<9) 

- * / % %?964 A4CD46B 

3 �88<F<6AO9 
(%?B:9A<9) 

+ - %?964 A4CD46B 

4 %86<7 << >> %?964 A4CD46B 

5 "FABL9A<S, CDB69D>4 
F<CB6 

< > <= >= is as %?964 A4CD46B 

 
#D<BD<F9F �4F97BD<S "C9D4J<< #BDS8B> 

6 1>6<64?9AFABEFP = = != %?964 A4CD46B 

7 �B7<K9E>B9 � & %?964 A4CD46B 

8 �B7<K9E>B9 
<E>?RK4RM99 ��� 
(XOR) 

^ %?964 A4CD46B 

9 �B7<K9E>B9 ��� 
(OR) 

| %?964 A4CD46B 

10 'E?B6AB9 � && %?964 A4CD46B 

11 'E?B6AB9 ��� || %?964 A4CD46B 

12 'E?B6AB9 6OD4:9A<9 ? : %CD464 A4?96B 

13 #D<E64<64A<9 = *= /= %= += -= <<= >>= 
&= ^= |= 

%?964 A4CD46B 

 
#D<@9D CDB7D4@@<DB64A<S ?<A9=AB7B 4?7BD<F@4 
�484A<9. �4AO 89=EF6<F9?PAO9 K<E?4 x, y, z. 
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u 

�OK<E?9A<9 u 

%BEF46<FP CDB7D4@@G 6OK<E?9A<S 8?S ;484AAOI ;A4K9A<= x, y, z 4D<H@9F<K9E>B7B 
6OD4:9A<S � = tan (ý + þ)2 2 �þ2ÿ√cos(ý2) + sin(ÿ2) 

1. !4 D<EGA>9 2 3 D4;D45BF>4 4?7BD<F@4: 
3 6IB8AO9 84AAO9: x, y, z 3 89=EF6<F9?PAO9 K<E?4; 
3 6OIB8AO9 84AAO9: u3 89=EF6<F9?PAB9 K<E?B. 

 
 
 
 
 
 
 

 
$<EGAB> 2 2 %I9@4 4?7BD<F@4 D9L9A<S ;484K< 

2. !4 D<EGA>9 3 3 D4;D45BF>4 HBD@O. 
$<EGAB> 3 2 �A9LA<= 6<8 HBD@O 

�?S 6O6B84 D9;G?PF4FB6 D45BFO CDB7D4@@O <ECB?P;G9FES F9>- EFB6B9 B>AB, >BFBDB9 
CD98EF46?9AB Q?9@9AFB@ GCD46?9A<S textBox. #BE?9 GEF4AB6>< E6B=EF64 Multiline 6 true 

CBS6?S9FES 6B;@B:ABEFP D4EFS7<64FP Q?9@9AF GCD46?9A<S A9 FB?P>B CB 7BD<;BAF4?<, AB < 
CB 69DF<>4?<. � CBE?9 GEF4AB6>< E6B=EF64 ScrollBars 6 ;A4K9A<9 Both 6 B>A9 CBS6<FES 
69DF<>4?PA4S, 4 CD< A9B5IB8<@BEF< < 7BD<;BAF4?P- A4S CB?BEO CDB>DGF><. 

 

 
x,y,z 
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�AHBD@4J<S, >BFBD4S BFB5D4:49FES CBEFDBKAB 6 B>A9, A4IB- 8<FES 6 @4EE<69 EFDB> 
Lines, >4:84S EFDB>4 >BFBDB7B <@99F F<C string. "8A4>B A4CDS@GR A9?P;S B5D4F<FPES > 
QFB@G E6B=EF6G 8?S 8B546?9A<S AB6OI EFDB>, CBE>B?P>G D4;@9D @4EE<6B6 6 C# BCD989- 
?S9FES 6 @B@9AF <I <A<J<4?<;4J<<. �?S 8B546?9A<S AB6B7B Q?9- @9AF4 <ECB?P;G9FES 
E6B=EF6B Text, > F9>GM9@G EB89D:<@B@G >BFB- DB7B @B:AB 8B546<FP AB6GR EFDB>G: 
textBox4.Text += Environment.NewLine + "#D<69F"; 

� QFB@ CD<@9D9 > F9>GM9@G EB89D:<@B@G B>A4 8B546?S9FES E<@6B? C9D96B84 
>GDEBD4 A4 AB6GR EFDB>G (>BFBDO= @B:9F BF?<- K4FPES 6 D4;AOI BC9D4J<BAAOI E<EF9@4I < 
CBFB@G CD98EF46?9A E6B=EF6B@ >?4EE4 Environment) < E4@4 AB64S EFDB>4. �E?< 8B546?S- 
9FES K<E?B6B9 ;A4K9A<9, FB 97B CD9864D<F9?PAB AG:AB CD<69EF< 6 E<@6B?PAO= 6<8 
@9FB8B@ ToString(). 

$45BF4 E CDB7D4@@B= CDB<EIB8<F E?98GRM<@ B5D4;B@. !4- :@<F9 (M9?>A<F9 
@OLPR) >ABC>G <�OCB?A<FP=. � B>A9 textBox4 CBS6?S9FES D9;G?PF4F. �;@9A<F9 <EIB8AO9 
;A4K9A<S x, y, z 6 B>A4I textBox1 – textBox3 < EAB64 A4:@<F9 >ABC>G =�OCB?A<FP= - 
CBS6<F- ES AB6O9 D9;G?PF4FO. 
&9>EF CDB7D4@@O <@99F E?98GRM<= 6<8: 
using System; 
using System.Windows.Forms; namespace MyFirstApp 
{ 
public partial class Form1 : Form 
{ 
public Form1() 
{ 
InitializeComponent(); 
} 
private void Form1_Load(object sender, EventArgs e) 
{ 
// �O6B8 EFDB>< 6 @AB7BEFDBKAO= D984>FBD textBox4.Text = "$9L9A<9:"; 
} 
private void button1_Click(object sender, EventArgs e) 
{ 
// %K<FO64A<9 ;A4K9A<S x 
double x = double.Parse (textBox1.Text); 
// �O6B8 ;A4K9A<S x 6 B>AB textBox4.Text += Environment.NewLine + "X = " + x.ToString(); 
// %K<FO64A<9 ;A4K9A<S y 
double y = double.Parse (textBox2.Text); 
// �O6B8 ;A4K9A<S y 6 B>AB textBox4.Text += Environment.NewLine + "Y = " + y.ToString(); 
// %K<FO64A<9 ;A4K9A<S Z 
double z = double.Parse (textBox3.Text); 
// �O6B8 ;A4K9A<S Z 6 B>AB textBox4.Text += Environment.NewLine + "Z = " + z.ToString(); 
// �OK<E?S9@ 4D<H@9F<K9E>B9 6OD4:9A<9 double a = Math.Tan (x + y) * Math.Tan (x + y); 
double b = Math.Exp (y - z); 
double c = Math.Sqrt (Math.Cos(x * x) + Math.Sin (z * z)); double u = a - b * c; 
// �O6B8<@ D9;G?PF4F 6 B>AB textBox4.Text += Environment.NewLine + "$9;G?PF4F U = " + 
u.ToString(); 
} 
} 
} 
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�A8<6<8G4?PAO9 ;484A<S 
$9L<F9 869 ;484K< <; C9D6B7B < 6FBDB7B GDB6A9= E?B:ABEF<. 
�484K< C9D6B7B GDB6AS E?B:ABEF< 
�OK<E?<F9 ;A4K9A<S f < g, 9E?<: 
 

�4D<4AF f g 

1 3sin(2x)+0.35x3-3.8 ln(x)-x+1.8 

2 0.25 x4+3x+2.5 x8* tg x-1/3 

3 sin(ln|x|)-cos(ln|x|) tg(x/2)-ctg(x/2)+x 

4 x-2+sin(1/x) 3 
x
 

0.4x12+arctg( )-x 
5 e2x+4+ln|x|-10 x5+3x 1-2x7-cos(3x) 

6 cos(2x)-5x9+1 3.6x-2.3x5-3 

7 1-x7 + sin x - ln|1+x| 3x- 3.7 x +ex+5 

8 3 ln (x2 )+6 ln|x|-6 x+3.6x-sin x7 

9 x-2x*sin x-cos x9 3 x 

cos(1.3x)+ *ln x 
10 x2-ln|1+x|-3 ln(x2+5)-cos3x 

11 x-1/(3+sin3.6x) 1/(x6+13x)-arctg x 

12 0.1x4-x*ln|x| cos(arctg5x)-3 

13 tg x-3tg2x+0.2tg3x 3*ln(x4+2.8)-x 

14 arccos x- | 1  0.3x | 1/arctg x+cos x-4.2 

15 3x5-4ln|x-5| (1-2x)/(x3+5.4) 

 
�4D<4AF f g 

16 cos(2/x)-2sin(1/x) arctg x-sin2x+5 

17 ex-e-x+2+5ln|x-3| 13x6+13sin x+13cosx 

18 3 
x

 

sin(ln|x|)+ 

ln 0.7x3cos7x 
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19 1 + sin2(x + y) 2 + |x32x/(1 + xy)| 

20 cos2(4rctg(1/y)) 2 |cos(x3 /6)| 

21 1/(2x) + sin(y) 5 x  lnx 

22 y2 + |x2/y + x/4| 3 5x  lg x  8.2 

23 5 lg (x3 )+3.2 lg|x|-2 7.2x35x39.8 

24 3 x  lg | x | |y53x+sin x2 | 

25 3 2x  | x | 5*lg(x3+9.8)3x7 

26 7  e   | tgx3 | 2 |sin(x33 /3)| 

27 2x5 +|x+7x/(tg3x +xy)| 5 4x
3  | cos9 x7 | 

28 9 3x 2  |3tgx | lg(3x2+6x+81)3y8 

29 ln(xy2+6x+31x)+71.5x 3 4x5  lg |x | 

30 5 ln (x3 )+7.2 log2|x|/3 3 5e   | lg7x3 | 

 
#$��&�+�%��3 $��"&� № 5. �BDF9:< 

 4EE<6O 

1.2.1. %B;84A<9 < 6O6B8 @4EE<6B6 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#, A4;64A<9 SharpArrays. 
 9FB8 Main. 
%A4K4?4 EB;848<@ CDS@BG7B?PAO= @4EE<6: 
// D4;@9D @4EE<64 
const int size = 5; 

int[,] matrix = new int[size, size]; 

// ;4CB?AS9@ @4EE<6 
for (int i = 0; i < size; i++) { 

for (int j = 0; j < size; j++) { matrix[i, j] = j + (i * size); 

} 

} 

// 6O6B8<@ @4EE<6 
for (int i = 0; i < size; i++) { 

for (int j = 0; j < size; j++) { Console.Write(matrix[i, j] + "\t"); 

} 

Console.WriteLine(); 

} 
�4F9@ EB;848<@ ?B@4AO= @4EE<6: 
// ?B@4AO= @4EE<6 
int[][] M = new int[size][]; 

// EB;849@ @4EE<6O 
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for (int i = 0; i < M.Length; i++) { M[i] = new int[i + 1]; 

} 

// 6O6B8<@ @4EE<6O 

for (int i = 0; i < size; i++) { 

Console.Write("%FDB>4 {0} : {1}:\t", i, M[i].Length); for (int j = 0; j < M[i].Length; j++) { 

Console.Write(M[i][j] + " "); 

} 

Console.WriteLine(); 

} 
�BDF9:<.  
!4GK<FPES <ECB?P;B64FP CD<9@O B5D45BF>< >BDF9:9= CD< D9L9A<< CD4>F<K9E><I ;484K. 
)B8 6OCB?A9A<S D45BFO:  

1. 71. �BCB?A<F9 CD<6989AAO= >B8, F4> KFB5O BA 6O69? Q?9@9AFO >BDF9:4 countries, 
>DB@9 C9D6OI 86GI. $9;G?PF4FB@ 6O6B84 8B?:A4 5OFP EFDB>4 ('Slovakia', 'Canada', 
'Slovenia', 'Italy', 'Spain', 'Ukraine', 'Chile', 'Cameroon'). �EIB8AO= CDB7D4@@AO= >B8: 
countries = ('Russia', 'Argentina', 'Slovakia', 'Canada', 'Slovenia', 'Italy', 'Spain', 'Ukraine', 

'Chile', 'Cameroon')  

2. 72. �BCB?A<F9 CD<6989AAO= >B8 F4>, KFB5O C9D9@9AA4S new_tuples, EB89D:4?4 
EC<EB> >BDF9:9= A4 BEAB69 EC<E>4 tuples E CBE?98A<@ Q?9@9AFB@ >4:8B7B >BDF9:4, 
;4@9A9AAO@ A4 K<E?9AAB9 ;A4K9A<9 100. �EIB8AO= CDB7D4@@AO= >B8: tuples = [(10, 
20, 40), (40, 50, 60), (70, 80, 90), (10, 90), (1, 2, 3, 4), (5, 6, 10, 2, 1, 77)] &  

3. 73. �BCB?A<F9 CD<6989AAO= >B8 F4>, KFB5O BA 6O69? CDB<;6989A<9 Q?9@9AFB6 
>BDF9:4 numbers. �EIB8AO= CDB7D4@@AO= >B8: numbers = (-6, 41, 43, 47, 53, 59, 61, 

-96, 71, 1000, -1) & # 8B?:AB CB?GK<FPES: -646381203181632000 

 

#$��&�+�%��3 $��"&� № 6. %B;84A<9 >?4EEB6 6 C# 
*9?<: 
- >?4EEO C#. 
�484K<: 
- EB;84A<9 EFDG>FGD < >?4EEB6; 
- A4E?98B64A<9 < CB?<@BDH<;@; 
- CDBEFD4AEF64 <@9A. "CBDAO9 8B>G@9AFO: 
2.1. "CD989?9A<9 EFDG>FGDO 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpStruct. 

%FDG>FGDO 6 C# S6?SRFES EFDG>FGDAO@ F<CB@ 84AAOI, AB CD< QFB@ @B7GF B5?484FP 
@9FB84@<. "5NS6<@ C9D98 >?4EEB@ CDB7D4@@O C9D9K<E?9- A<9 F<CB6 D45BFA<>B6: 
enum emp_type : byte { 

manager = 10, grunt = 1, contractor = 100, VP = 9 

} 
�4@9F<@, KFB @O G>4;O649@ F<C 84AAOI C9D9K<E?9A<S byte. 
!<:9 B5NS6<@ EFDG>FGDG, BC<EO64RMGR D45BFA<>4: 
struct sEmployee { 

public emp_type title; public string name; public short deptID; 

} 
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%FDG>FGD4 C# @B:9F <@9FP >BAEFDG>FBD, AB FB?P>B E C4D4@9FD4@<. "C<EO649@ 97B 6 
EFDG>FGD9 sEmployee: 
// >BAEFDG>FBD 

public sEmployee(emp_type et, string n, byte d) { title = et; 

name = n; deptID = d; 

} 
"C<L9@ @9FB8 8?S 6O6B84 <AHBD@4J<< B D45BFA<>9 (C9D98 Main): 
void DisplaysEmloyeeStats(sEmployee e) { Console.WriteLine("{0}: BF89? {1}, F<C {2}", 

e.name, e.deptID, 

Enum.Format(typeof(emp_type), e.title, "G") + "."); 

} 
� Main EB;849@ CD98EF46<F9?S >?4EE4 CDB7D4@@O < D45BFA<>4 bill: 
Program t = new Program(); 

sEmployee bill = new sEmployee(emp_type.VP, "Bill", 10); t.DisplaysEmloyeeStats(bill); 
�4CGEF<@ CDB7D4@@G, G598<@ES, KFB E6989A<S 6O6B8SFES. 

�?S CD9B5D4;B64A<S EFDG>FGDAB7B F<C4 6 EEO?BKAO= F<C <ECB?P;G9FES GC4>B6>4. 
'C4>B6>4 6OCB?AS9FES CDBEFB: CD<E6B9A<9@ EFDG>FGDAB7B F<C4 EEO?BKAB@G F<CG (@9FB8 
Main): 
// GC4>B6>4 EFDG>FGDAB7B F<C4 6 EEO?BKAO= 

object bill_inbox = bill; 
"C<L9@ 9M9 B8<A @9FB8 >?4EE4 CDB7D4@@O, >BFBDO= D4EC4>B6O649F EEO?BKAO= F<C 

6 EFDG>FGDAO= F<C. $4EC4>B6>4 F4>:9 6OCB?AS9FES CDBEFB 
4 CD<6989A<9@ > EFDG>FGDAB@G F<CG: 

void UnboxsEmployee(object o) { 

// D4EC4>B6O649@ EEO?BKAO= F<C 6 EFDG>FGDAO= sEmployee e = (sEmployee)o; 

DisplaysEmloyeeStats(e); 

} 
� HGA>J<< Main 6O;O649@ AB6O= @9FB8 864:8O: 
// GC4>B64AAO= 

t.UnboxsEmployee(bill_inbox); 

// >B@C<?SFBD CDB<;6B8<F GC4>B6>G 46FB@4F<K9E>< 

t.UnboxsEmployee(bill); 

 

2.2. "CD989?9A<9 >?4EE4 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#, A4;64A<9 SharpClass. 
�?4EE 6 C# BCD989?S9FES CD<@9DAB F4> :9, >4> < 6 C++: 
class Employee { 

// ;4>DOFO9 84AAO9 >?4EE4 private string fullName; private short empID; private double 

currPay; 

} 
�E?< 6 >?4EE9 BCD989?9A >BAEFDG>FBD E C4D4@9FD4@<, BCD989?9A<9 >BAEFDG>FBD4 CB 

G@B?K4A<R (59; C4D4@9FDB6) S6?S9FES B5S;4F9?PAO@: 
// >BAEFDG>FBD CB G@B?K4A<R 

public Employee() {} 

// >BAEFDG>FBD CD9B5D4;B64A<S 
public Employee(string fullName, short empID, double currPay) { this.fullName = 

fullName; 

this.empID = empID; this.currPay = currPay; 
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} 
 9FB8O >?4EE4 BCD989?SRFES B5OKAO@ B5D4;B@: 
// @9FB8 8?S G69?<K9A<S ;4DC?4FO 

public void GiveBonus(double amount) { currPay += amount; 

} 
� QFB 6<DFG4?PAO= @9FB8: 
// 6O6B8<F E6989A<S B F9>GM9@ EBEFBSA<< 

public virtual void DisplayStats() { Console.WriteLine("\n�@S: {0}", fullName); 

Console.WriteLine("�4DC?4F4: {0}", currPay); Console.WriteLine("&459?PAO= AB@9D: 

{0}", empID); 

} 
�B8 @9FB84 Main BCD989?S9F 86GI EBFDG8A<>B6: 
static void Main(string[] args) { 

Employee e = new Employee("Bill", 100, 30000.0); e.GiveBonus(500.0); 

e.DisplayStats(); 

} 
�4CGE>49@ CDB7D4@@G, G59:849@ES, KFB E6989A<S 6O6B8SFES. �FBDB= EBFDG8A<>: 
static void Main(string[] args) { 

Employee e = new Employee("Bill", 100, 30000.0); e.GiveBonus(500.0); 

e.DisplayStats(); Employee e2; 

e2 = new Employee("Mary", 101, 36000.0); e2.GiveBonus(1000.0); 

e2.DisplayStats(); 

} 

 

2.3. �AGFD9AA<9 >?4EEO 
!B6B66989A<9 C#, E6S;4AAB9 E BD74A<;4J<9= .NET 4 6AGFD9AA<9 >?4EEO < Q?9@9AFO. 

�AGFD9AA<9 >?4EEO @B:AB <ECB?P;B64FP FB?P>B 6AGFD< F9>GM9= E5BD><. 
#9D98 >?4EEB@ Employee BC<L9@ B8<A F4>B= 6AGFD9AA<= >?4EE: 
internal class EmployeeHelper { private string helpstring; public EmployeeHelper() { } 

public EmployeeHelper(string hs) { helpstring = hs; 

} 

} 
�AGFD9AA<@< @B7GF 5OFP F4>:9 EFDG>FGDO, C9D9K<E?9A<S, @9FB8O < E6B=EF64. 

"C<L9@ 6 Q?9@9AF4I 84AAOI >?4EE4 Employee EEO?>G A4 >?4EE EmployeeHelper: 
class Employee { 

// ;4>DOFO9 84AAO9 >?4EE4 private EmployeeHelper helper; private string fullName; 

. . . 

} 
� QFB@ A9F A<>4>B7B E@OE?4, CDBEFB F4>& 

2.4. %6B=EF64 6 >?4EE4I 
!B6O@ S6?S9FES F4>:9 6B;@B:ABEFP BCD989?SFP A9 FB?P>B @9FB8O >?4EEB6, AB 

E6B=EF64. %6B=EF6B ;4849FES CDBJ98GD4@< get (KF9A<9) < set (;4C<EP AB6B7B ;A4K9A<S). �I 
9M9 A4;O64RF 4>E9EEBD4@< (BF access) <?< :9 79FF9D4@< < E9FF9D4@<. !B6B9 ;A4K9A<9 
E6B=EF64 CD< QFB@ G>4;O649FES EC9J<4?PAO@ E?B6B@ value. 
"C<L9@ E6B=EF6B Name 8?S >?4EE4 Employee: 
// E6B=EF6B �@S 
public string Name { get { 

return fullName; 
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} 

set { 

fullName = value; 

} 

} 
�ECB?P;G9@ E6B=EF6B Name 6 HGA>J<< Main: 
static void Main(string[] args) { 

Employee e = new Employee("Bill", 100, 30000.0); e.GiveBonus(500.0); 

e.DisplayStats(); Employee e2; 

e2 = new Employee("Mary", 101, 36000.0); e2.GiveBonus(1000.0); 

e2.DisplayStats(); 

// <ECB?P;G9@ E6B=EF6B >?4EE4 e2.Name = "Ann"; e2.DisplayStats(); 

. . . 

} 
"5D4F<@ 6A<@4A<9 A4 BFEGFEF6<9 E>B5B> () CBE?9 <@9A< E6B=EF64. %4@BEFBSF9?PAB BC<L9@ 
E6B=EF6B Salary (;4DC?4F4). 
%6B=EF64 @B7GF 5OFP FB?P>B 8?S KF9A<S < FB?P>B 8?S ;4C<E<. #D<@9D E6B=EF64 FB?P>B 8?S 
KF9A<S: 
// E6B=EF6B F459?PAO= AB@9D FB?P>B 8?S KF9A<S 
public short ID { get { 

return empID; 

} 

} 
(�4@9F<@, KFB 6 EB6D9@9AAB= 69DE<< C# E6B=EF64, BC<E4AAO9 CDBEFO@ ECBEB5B@ (A9 

<@9RM<9 4?7BD<F@B6), @B:AB G>4;O64FP FB?P>B <@9A4@< 4>- E9EEBDB6, 4 >B8 @B:AB A9 
C<E4FP.) 
� HGA>J<< Main 6O6B8<@ ;A4K9A<9 E6B=EF64 8?S e2: 

Console.WriteLine("&459?PAO= AB@9D e2: {0}", e2.ID); 
�4CGEF<@ CDB7D4@@G. 
2.5. %F4F<K9E><= >BAEFDG>FBD 

�M9 B8AB AB6B66989A<9 C# 4 EF4F<K9E><9 >BAEFDG>FBDO. �I 98<AEF- 69AAB9 
A4;A4K9A<9 4 ;48464FP ;A4K9A<S EF4F<K9E><@ Q?9@9AF4@ 84AAOI. 

"CD989?<@ 6 >?4EE9 Employee EF4F<K9E><= Q?9@9AF 84AAOI, ;484RM<= A4;64A<9 
>B@C4A<<: 
class Employee { 

// A4;64A<9 BD74A<;4J<< 

private static string company_name; 

// A4;64A<9 BD74A<;4J<< 

private static string company_name; 

. . . 

} 
"C<L9@ EF4F<K9E><= >BAEFDG>FBD 6 >?4EE9 Employee: 
// EF4F<K9E><= >BAEFDG>FBD 

static Employee() { company_name = ""&�  �(�"; 
} 
"C<L9@ @9FB8, 6B;6D4M4RM<= A4;64A<9 BD74A<;4J<<: 
// @9FB8 6B;6D4M49F A4;64A<9 BD74A<;4J<< 

public string GetCompanyName() { return company_name; 
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} 
� @9FB89 Main 6O6989@ 6 >BAEB?P A4;64A<9 BD74A<;4J<<: 

Console.WriteLine(" 9FB8: {0}", e.GetCompanyName()); 
 O @B:9@ F4>:9 BCD989?<FP EF4F<K9E>B9 E6B=EF6B 6 >?4EE9 Employee: 
// @6B=EF6B 6B;6D4M49F A4;64A<9 BD74A<;4J<< 

public static string Company { get { 

return company_name; 

} 

} 
� >BAJ9 @9FB84 Main <ECB?P;G9@ QFB E6B=EF6B: 

Console.WriteLine("%6B=EF6B: {0}", Employee.Company); 

 

#$��&�+�%��3 $��"&� №7. "#�$�*��: �$�( �&�+�%���, 
�"��+�%���. "#�$�*�� !�� %&$"�"�/ � � %� �"�0!/ � 

��!!/ � 
�D<H@9F<K9E><9 BC9D4J<<. �484K4: A4C<L<F9 CDB7D4@@G A4 C#, >BFBD4S D4EEK<FO649F 
45EB?RFAGR D4;ABEFP @9:8G n < K<E?B@ 48, 789 n 4 QFB ?R5B9 J9?B9 K<E?B. �E?< n 
5B?PL9 48, FB 69DA<F9 FDB=AGR 45EB?RFAGR D4;ABEFP. 
�B7<K9E><9 BC9D4J<<.  
�OK<E?<FP ;A4K9A<9 ?B7<K9E>B7B 6OD4:9A<S CD< E?98GRM<I ;A4K9A<SI ?B7<K9E><I 
69?<K<A X, Y < Z: X = �EF<A4, Y = �EF<A4, Z = �B:P: 
4) A9 X < Y; 5) X <?< A9 Y; 6) X <?< Y < Z. 
�OK<E?<FP ;A4K9A<9 ?B7<K9E>B7B 6OD4:9A<S CD< E?98GRM<I ;A4K9A<SI ?B7<K9E><I 
69?<K<A �, � < %: � = �EF<A4, � = �B:P, % = �B:P: 
4) � <?< � < A9 %; 7) � < A9 � <?< %; 
5) A9 � < A9 �; 8) � < (A9 � <?< %); 
6) A9 (� < %) <?< �; 9) � <?< (A9 (� < %)). 
1.3. %FDB>< 
1.3.1. (BD@4F<DB64A<9 EFDB> 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#, A4;64A<9 SharpStrings. 

�?S 6O6B84 84AAOI <ECB?P;GRFES HBD@4FO CD9B5D4;B64A<=, B5B;A4- K49@O9 
5G>64@<.  9FB8 Main. 
�O6989@ 6 >BAEB?P A9E>B?P>B K<E9? 6 D4;AOI HBD@4F4I: 
static void strings() { 

Console.WriteLine(<C format: {0:C}=, 99989.987); Console.WriteLine(<D9 format: 

{0:D9}=, 99999); Console.WriteLine(<E format: {0:E}=, 99999.76543); 

Console.WriteLine(<F format: {0:F3}=, 99999.9999); Console.WriteLine(<N format: 

{0:N}=, 99999); Console.WriteLine(<X format: {0:X}=, 99999); Console.WriteLine(<x 

format: {0:x}=, 99999); 

} 
!4CD<@9D, 5G>64 C B;A4K49F Currency (64?RF4), D9 4 896SFP J<HD, E, 
>4> < E?98B64?B B:<84FP 4 Q>ECBA9AJ<4?PAO= HBD@4F, < F.C. 

(BD@4F<DB64A<9 6OCB?AS9F F4>:9 @9FB8 Format >?4EE4 String E CB?G- K9A<9@ AB6B= 
EFDB><: 
string s = String.Format(<!4 EK9FG {0:C}=, 99989.987); Console.WriteLine(s); 

� >4K9EF69 C4D4@9FDB6 EFDB>< 6O6B84 @B7GF <ECB?P;B64FPES @4EE<6O, FB784 <A89>EO 
6 5?B>4I {} EBBF69FEF6GRF <A89>E4@ Q?9@9AF4 @4EE<64. 
%A4K4?4 AG:AB EB;84FP @4EE<6 F<C4 object: 

https://csharp.webdelphi.ru/tipy-dannuh/
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object[] stuff = { «Hi», 2.9, 1, «there», «83» }; 

Console.WriteLine(«stuff: {0}, {1}, {2}, {3}, {4}», stuff); 

1.3.2.  9FB8O >?4EE4 System.String 
%FDB>< 6 C# S6?SRFES 6EFDB9AAO@ F<CB@ 84AAOI, < BA< <@9RF >B8<- DB6>G Unicode. 

%FDB>< CDB<EIB8SF BF System.String, < BC9D4J<< EB EFDB>4- @< 4 QFB @9FB8O < E6B=EF64: 
Length 4 6B;6D4M49F 8?<AG EFDB><, Concat 

4 B5N98<AS9F 869 EFDB>< 6 B8AG, CompareTo 4 ED46A<649F B8AG EFDB>G E 8DG7B=, Copy 
4 6B;6D4M49F >BC<R EFDB><, < 8DG7<9 & 

%FDB>< 4 EEO?BKAO= F<C 84AAOI, B8A4>B CD< <I ED46A9A<< CD< CB- @BM< BC9D4J<= 
«==» < «!=» ED46A<64RFES ;A4K9A<S EFDB>, 4 A9 48D9E4 B5- ?4EF9= C4@SF<. "C9D4J<S + 
C9D97DG:9A4 F4>, KFB BA4 46FB@4F<K9E>< 6O;O- 649F EF4F<K9E><= @9FB8 Concat 
(>BA>4F9A4J<S). 
"C<EO649@ 869 EFDB>< < ED46A<649@ <I: 
System.String strObj = <test;=; string s1 = <TEST=; 
// ED46A<649@ ;A4K9A<S EFDB> 

if (s1 == strObj) { Console.WriteLine(«"8AB < FB :9»); 
} else { 

Console.WriteLine(«$4;AO9 EFDB><»); 
} 
'59:849@ES, KFB EFDB>< D4;AO9. �BA>4F9A4J<S 6OCB?AS9FES CDBEFB: 
// >BA>4F9A4J<S 
string newstr = strObj + s; Console.WriteLine(<strObj + s = {0}=, newstr); 
�?S 8BEFGC4 > Q?9@9AF4@ EFDB>< <ECB?P;G9FES <A89>E4FBD, >4> 6 C: 
// <A89>E4FBD 8?S 8BEFGC4 > BF89?PAB@G E<@6B?G EFDB>< 

for (int I = 0; I < s.Length; i++) { Console.WriteLine(<Char {0} is {1}=, I, s[i]); 

} 

1.3.3. 'CD46?SRM<9 CBE?98B64F9?PABEF< 
'CD46?SRM<9 CBE?98B64F9?PABEF< CD4>F<K9E>< F4><9 :9, >4> 6 C: 
// GCD46?SRM<9 CBE?98B64F9?PABEF< 

string a, b, c; 

a = <#D<@9A9A<9 \=>46OK9>\==; Console.WriteLine(a); 

b = <#D<@9A9A<9 \=\\\\\= < \=\\n\= – C:\\app\n.file=; Console.WriteLine(b); 

// @ BF@9AS9F 89=EF6<9 GCD46?SRM<I CBE?98B64F9?PABEF9= c = 

@»#BE?98B64F9?PABEF< BF@9A9AO – C:\app\n.file»; Console.WriteLine©; 
� C#, >4> < 6 Java, ;A4K9A<9 EFDB>< A9?P;S <;@9A<FP.  9FB8O >?4EE4 
System.String 6B;6D4M4RF >BC<< EFDB> < E QF<@ A<K97B A9?P;S E89?4FP. 
// EFDB>< A9 <;@9ASRFES 
System.String fixeds = <string-String=; Console.WriteLine(fixeds); 

// @9FB8 ToUpper 6B;6D4M49F >BC<R EFDB>< string uppers = fixeds.ToUpper(); 

Console.WriteLine(uppers); Console.WriteLine(fixeds); 

1.3.4. #BEFDB<F9?P EFDB> 
�?S D45BFO EB EFDB>4@< 59; EB;84A<S >BC<= AG:9A StringBuilder: 
// StringBuilder D45BF49F E B8AB= EFDB>B= 

StringBuilder buff = new StringBuilder(«5GH9D EFDB><»); buff.Append(«, >BFBDO= EF4? 
8?<AA99»); Console.WriteLine(buff); 

#BE?9 CB?GK9A<S AG:AB= EFDB>< <ECB?P;G9@ @9FB8 ToString KFB5O C9D969EF< 
EB89D:<@B9 B5N9>F4 StringBuilder 6 B5OKAO= F<C 84AAOI string: 
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// CB?GK<@ string <; StringBuilder string e = buff.ToString().ToUpper(); 

Console.WriteLineI; Console.WriteLine(buff); 

 

1.4. #9D9K<E?9A<S 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpEnums. 

�4;B6O= F<C System.Enum <@99F @9FB8O < E6B=EF64, >BFBDO9 @B7GF B5?97K<FP 
D45BFG E C9D9K<E?9A<S@<. "CD989?<@ E?98GRM99 C9D9K<E?9A<9: 
namespace SharpHello { enum emp { 

manager = 1, 

grunt = 10, 

contractor = 100, 

VP = 99 

} 

class Program { 
� Main 6O6B8<@ F<C 84AAOI C9D9K<E?9A<S: 
// F<C 84AAOI C9D9K<E?9A<S 
Console.WriteLine(Enum.GetUnderlyingType(typeof(emp))); 

#D< CB@BM< @9FB84 Enum.Format @B:AB CB?GK<FP <AHBD@4J<R B C9- D9@9AAB= 
C9D9K<E?9A<S: 
// <AHBD@4J<S B C9D9@9AAB= C9D9K<E?9A<S 
Console.WriteLine(«bill – {0}», Enum.Format(typeof(emp), bill, «G»)); 
Console.WriteLine(<bill – {0}=, Enum.Format(typeof(emp), bill, <X=)); 
Console.WriteLine(<bill – {0}=, Enum.Format(typeof(emp), bill, <d=)); 
(?47 HBD@4F<DB64A<S G B;A4K49F «6O69EF< >4> EFDB>G». 

#D< CB@BM< @9FB84 GetValues @B:AB CB?GK<FP @4EE<6 Q?9@9AFB6 C9- D9K<E?9A<S: 
// <AHBD@4J<S B5 Q?9@9AF4I C9D9K<E?9A<S 
Array a = Enum.GetValues(typeof(emp)); Console.WriteLine(«Q?9@9AFB6 {0}.», a.Length); 

int i = 0; 

foreach (emp e in a) { 

Console.WriteLine(<!4;64A<9 Q?9@9AF4 {0} – {1}=, i++, Enum.Format(typeof(emp), e, 

<G=)); 
} 
%6B=EF6B IsDefined: 
// BCD989?S9F A4?<K<9 Q?9@9AF4 C9D9K<E?9A<S 
if (Enum.IsDefined(typeof(emp), <VP1=)) { Console.WriteLine(<%GM9EF6G9F.=); 
} else { 

Console.WriteLine(«!9F F4>B7B E?B64 6 C9D9K<E?9A<<.»); 
} 

#$��&�+�%��3 $��"&� №8. %%/�"+!/� &�#/ ��!!/) 

1.5. %FDG>FGDAO9 < EEO?BKAO9 F<CO 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#, A4;64A<9 SharpSAC. 
&<CO C# 89?SFES A4 EFDG>FGDAO9 F<CO < EEO?BKAO9 F<CO. 

� EFDG>FGDAO@ F<C4@ BFABESFES K<E?B6O9 F<CO, C9D9K<E?9A<S < EFDG>FGDO. #4@SFP 
8?S A<I 6O89?S9FES <; EF9>4 @9FB84. #D< >BC<DB64A<< EFDG>FGDAB7B F<C4 EB;849FES 
CB5<FB64S >BC<S. 
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� EEO?BKAO@ F<C4@ BFABESFES >?4EEO < <AF9DH9=EO (4 F4>:9 EFDB><). #4@SFP 8?S 
A<I 6O89?S9FES <; >GK<. #D< >BC<DB64A<< EEO?BKAB7B F<C4 EB;849FES 9M9 B8A4 EEO?>4 A4 
FBF :9 B5N9>F. 
"C<L9@ E?98GRM<9 EFDG>FGDG < >?4EE: 
struct sfoo { 

public int x; 

} 

class cfoo { 

public int x = 100; 

} 
#9D6B9 BF?<K<9 EFDG>FGDO BF >?4EE4 4 6 EFDG>FGD9 A9?P;S <A<J<4?<- ;<DB64FP 

Q?9@9AFO 84AAOI, 6 >?4EE9 @B:AB (< AG:AB). %FDG>FGDO < >?4EEO C# BF?<K4RFES F9@, KFB 
>4:8O= Q?9@9AF <@99F E6B= @B8<H<>4FBD 8BEFGC4. 
� @9FB89 Main CDB6989@ F9EFO EB EFDG>FGDB= sfoo: 
sfoo s1; s1.x = 100; 

// >BC<S F<C4 
sfoo s2 = s1; 

// 6O6B8<@ EFDG>FGDO s1 < s2 Console.WriteLine("s1.x={0} s2.x={1}", s1.x, s2.x); 

// <;@9A<@ s2 s2.x = 555; 

// EAB64 6O6B8<@ EFDG>FGDO s1 < s2 Console.WriteLine("s1.x={0} s2.x={1}", s1.x, s2.x); 
�4CGEF<@ CDB7D4@@G. '598<@ES, KFB B5N9>F s2 <;@9A<?ES. 
&4><9 :9 F9EFO AG:AB 6OCB?A<FP E >?4EEB@ cfoo, A4;O64S C9D9@9AAO9 
c1 < c2: 
// >?4EEO 

cfoo c1 = new cfoo(); 

// >BC<S F<C4 
cfoo c2 = c1; 

// 6O6B8<@ EFDG>FGDO c1 < c2 Console.WriteLine("c1.x={0} c2.x={1}", c1.x, c2.x); 

// <;@9A<@ c2 c2.x = 555; 

// EAB64 6O6B8<@ EFDG>FGDO c1 < c2 Console.WriteLine("c1.x={0} c2.x={1}", c1.x, c2.x); 
�FBDB9 BF?<K<9 EFDG>FGDO BF >?4EE4 4 EFDG>FGDG A9 B5S;4F9?PAB EB;- 8464FP CD< 

CB@BM< new, 4 CD98EF46<F9?P >?4EE4 EB;849FES FB?P>B CD< CB- @BM< new. 

1.6. �E9 9EFP B5N9>F 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpObjects. 

� .NET 6E9 9EFP B5N9>F, CDB<;6B8AO= BF System.Object, < 6E9 B5N9>FO <@9RF @9FB8O 
ToString, GetHashCode, GetType, Equals. 
� Main 6O6B8<@ E6B=EF64 D4;AOI B5N9>FB6: 
static void isobject() { int i = 128; 

Console.WriteLine("{0}", i.ToString()); Console.WriteLine("{0}", 256.ToString()); 

Console.WriteLine("{0}", 256.GetTypeCode()); Console.WriteLine("{0}", i.GetType()); 

Console.WriteLine("{0}", i.GetTypeCode()); Console.WriteLine("{0}", int.MaxValue); 

Console.WriteLine("{0}", int.MinValue); Program p1 = new Program(); 

// �AHBD@4J<S B5 B5N9>F9 
Console.WriteLine("ToString: {0}", p1.ToString()); 

Console.WriteLine("HashCode: {0}", p1.GetHashCode()); 

Console.WriteLine("Type: {0}", p1.GetType()); 

// EB;849@ 9M9 B8AG EEO?>G A4 p1 Program p2 = p1; 
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// B54 Q>;9@C?SD4 G>4;O64RF A4 B8AG B5?4EFP C4@SF<? if (p1.Equals(p2)) { 

Console.WriteLine("&BF :9 Q>;9@C?SD!"); 
} 

} 

1.6.1. �4@9M9A<9 @9FB8B6 SystemObject 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpObjectOverride. 
"C<EO649@ >?4EE Person: 
namespace SharpObjectOverride { class Person { 

public string name = ""; 

public string ssn = ""; // AB@9D EBJ<4?PAB7B EFD4IB64A<S 
public byte age = 1; public Person() {} 

public Person(string n, string s, byte a) { name = n; 

ssn = s; age = a; 

} 

} 

struct sfoo { 
�4@9M49@ 6 >?4EE9 Person @9FB8O Object: 
public override string ToString() { StringBuilder sb = new StringBuilder(); 

sb.Append("[Name = " + this.Name); sb.Append(" SSN = " + this.SSN); sb.Append(" 

Age = " + this.age + "]"); return sb.ToString(); 

} 

public override bool Equals(object o) { Person temp = (Person)o; 

bool eq = temp.Name == this.Name; eq &= temp.SSN == this.SSN; 

eq &= temp.age == this.age; if (eq) { 

return true; 

} else { 

return false; 

} 

} 

public override int GetHashCode() { return SSN.GetHashCode(); 

} 
 9FB8 Main: 
Person p1 = new Person("Fred", "222-22-2222", 98); Person p2 = new Person("Fred", "222-

22-2222", 98); 

if (p1.Equals(p2) && p1.GetHashCode() == p2.GetHashCode()){ Console.WriteLine("P1 < 

P2 B8<A4>B6O"); 

} else { 

Console.WriteLine("P1 < P2 D4;AO9"); 

} 

// @9AS9@ EBEFBSA<9 p2 p2.age = 2; 

// ED46A<649@ ;4AB6B 
if (p1.Equals(p2) && p1.GetHashCode() == p2.GetHashCode()){ Console.WriteLine("P1 < 

P2 B8<A4>B6O"); 
} else { 

Console.WriteLine("P1 < P2 D4;AO9"); 

} 

// <ECB?P;G9@ ;4@9M9AAO= @9FB8 ToString: Console.WriteLine(p1.ToString()); 



67 
 

// WriteLine 6O;O649F @9FB8 ToString 46FB@4F<K9E>< 

Console.WriteLine(p2); 
�DB@9 6<DFG4?PAOI @9FB8B6, System.Object <@99F 864 EF4F<K9E><I @9- FB84 Equals < 

ReferenceEquals: 
// EF4F<K9E><9 K?9AO System.Object 

Person p3 = new Person("Sally", "333", 4); Person p4 = new Person("Sally", "333", 4); 

// B8<A4>B6B ?< 6AGFD9AA99 EBEFBSA<9 p3 < p4? �4! Console.WriteLine("P3 < P4 

B8<A4>B6O: {0}", 

object.Equals(p3, p4)); 

// CD98EF46?SRF ?< BA< B8<A < FBF :9 B5N9>F 6 C4@SF<, !9F! Console.WriteLine("P3 < 

P4 B8AB < FB :9: {0}", 

object.ReferenceEquals(p3, p4)); 
�4CGE>49@ CDB7D4@@G, G59:849@ES, KFB p3 < p4 B8<A4>B6O, AB A9 B8AB  < FB :9. 

1.7. %F4F<K9E><9 @9FB8O >?4EE4 Environment 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpEnviron. 
 9FB8 Main: 
// BC9D4J<BAA4S E<EF9@4 
Console.WriteLine("OS: {0}", Environment.OSVersion); 

// F9>GM<= >4F4?B7 
Console.WriteLine("Dir: {0}", Environment.CurrentDirectory); 

// EC<EB> ?B7<K9E><I 8<E>B6 
string[] drives = Environment.GetLogicalDrives(); for (int i = 0; i < drives.Length; i++) { 

Console.WriteLine("Disk {0} : {1}", i, drives[i]); 

} 

// 69DE<S C?4FHBD@O .NET 

Console.WriteLine(".NET: {0}", Environment.Version); 

 

1.8. �BAFDB?PAO9 6BCDBEO < GCD4:A9A<S 
1. "C<L<F9 E<7A4FGDG @9FB84 Main. 

2. �4> CB?GK<FP 8BEFGC > 4D7G@9AF4@ >B@4A8AB= EFDB><? 
3. "C<L<F9 6O6B8 < HBD@4F<DB64AAO= 6O6B8 C9D9@9AAOI. 
4. #9D9K<E?<F9 EFDG>FGDAO9 < EEO?BKAO9 F<CO. 
5. +9@ EFDG>FGDAO9 F<CO BF?<K4RFES BF EEO?BKAOI? 
6. !4;B6<F9 B5M<9 @9FB8O 6E9I B5N9>FB6. 

#$��&�+�%��3 $��"&� № 9.  �&"�/ ���%%� SYSTEM.ARRAY 

1.9. %?GK4=AO9 K<E?4 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpRandom. 
"C<EO649@ >?4EE Teenager: 
class Teenager { 

// 8?S 79A9D4J<< E?GK4=AOI K<E9? 

private Random r = new Random(); 

} 
"C<L9@ @9FB8 Complain (6 >?4EE9 Teenager): 
public string Complain() { 

string[] messages = new string[5] { 
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"� S 8B?:9A?", ""A C9D6O= A4K4?...", "3 GEF4?...", "!9A46<:G L>B?G!", "�O F444> 

;45?G:849F9EP!" 

}; 

return messages[GetRandomNumber(5)]; 

} 
"C<L9@ @9FB8 GetRandomNumber (6 >?4EE9 Teenager): 
public int GetRandomNumber(int upperLimit) { 

// Random.Next() 6B;6D4M49F E?GK4=AB9 J9?B9 K<E?B 
// 6 8<4C4;BA9 BF 0 8B upperLimit return r.Next(upperLimit); 

} 
 9FB8 Main: 
Teenager mike = new Teenager(); 

// mike, A4K<A4= :4?B64FPES 
for (int i = 0; i < 12; i++) { Console.WriteLine(mike.Complain()); 

} 

 
�?4EE Array BCD989?S9F @AB7B C?9;AOI @9FB8B6: Clear 4 BK<M49F 8<4C4;BA @4EE<64, 

CopyTo 4 >BC<DG9F @4EE<6 6 8DG7B=, Reverse 4 D4E- EF46?S9F Q?9@9AFO 6 B5D4FAB@ 
CBDS8>9, Sort 4 EBDF<DG9F @4EE<6 (9E?< BC- D989?9A <AF9DH9=E IComparer), < 8DG7<9 & 
� Main EB;849@ @4EE<6 < CDB5G9@ A4=F< Q?9@9AF: 
string[] N = new string[] { "123", "456", "189" }; for (int i = 0; i < N.Length; i++) { 

Console.WriteLine(N[i]); 

} 

// CB<E> 

int index = Array.BinarySearch(N, "456"); Console.WriteLine("!4=89A Q?9@9AF {0}", 

index); 
$4;6BD4K<649@ @4EE<6: 
// D4;69DA9@ @4EE<6 Array.Reverse(N); Console.WriteLine("$4;69DAGFB"); for (int i = 0; i 

< N.Length; i++) { 

Console.WriteLine(N[i]); 

} 
%BDF<DG9@ @4EE<6: 
// EBDF<DB6>4 
Array.Sort(N); Console.WriteLine("%BDF<DB64AB"); for (int i = 0; i < N.Length; i++) { 

Console.WriteLine(N[i]); 

} 
"K<EF<@ 864 Q?9@9AF4: 
// BK<EF<@ 2 Q?9@9AF4 Array.Clear(N, 1, 2); Console.WriteLine(""K<M9AB"); 

for (int i = 0; i < N.Length; i++) { Console.WriteLine(N[i]); 

} 

Console.WriteLine("$4;@9D {0}", N.Length); 

 

#D4>F<K9E>4S D45BF4 10 #9D97DG;>4 BC9D4FBDB6 < @9FB8B6 
*9?P ;4ASF<S: #B?GK<FP CD4>F<K9E><9 A46O>< EB;84A<S C9D97DG:9AAOI 

BC9D4FBDB6 < @9FB8B6 6 >?4EE4I 
#9D9K9AP B5BDG8B64A<S < CDB7D4@@AB7B B59EC9K9A<S 

#9DEBA4?PAO= >B@CPRF9D Microsoft Office (Word, Visio) Microsoft Visual Studio 
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�D4F><9 F9BD9F<K9E><9 E6989A<S 
#B?<@BDH<;@ - B59EC9K<649F 6B;@B:ABEFP ;484A<S D4;?<KAOI D94?<;4J<= 

A9>BFBDB7B 98<AB7B CB A4;64A<R @9FB84 8?S >?4EEB6 D4;?<KAOI GDB6A9= <9D4DI<=. 3;O> 
CDB7D4@@<DB64A<S CB889D:<649F CB?<@BDH<;@, 9E?< >?4EEO E B8<A4>B6B= 
EC9J<H<>4J<9= @B7GF <@9FP D4;?<KAGR D94?<;4J<R 4 A4CD<@9D, D94?<;4J<S >?4EE4 @B:9F 
5OFP <;@9A9A4 6 CDBJ9EE9 A4E?98B64A<S 

� %# 8BCGE>49FES EB6@9EFAB9 <ECB?P;B64A<9 B8AB7B < FB7B :9 <@9A< 86G@S <?< 
5B?99 @9FB84@< B8AB7B < FB7B :9 >?4EE4, CD< GE?B6<<, KFB <I C4D4@9FDO B5NS6?SRFES CB-
D4;AB@G. 

%GM9EF6B64A<9 6 >?4EE9 @9FB8B6 E B8A<@ < F9@ :9 <@9A9@ A4;O649FES C9D97DG;>B=, 
4 E4@< B8AB<@9AAO9 @9FB8O A4;O64RFES C9D97DG:9AAO@<. #9D97DG;>4 @9FB8B6 CB?9;A4, 
>B784 FD95G9FES D9L4FP CB8B5AO9 ;484K< E D4;AO@ A45BDB@ 4D7G@9AFB6. #9D97DG;>4 
@9FB8B6 BFABE<FES > B8AB@G <; ECBEB5B6 D94?<;4J<< CB?<@BDH<;@4 6 %#. 

#9D97DG;>4 I4D4>F9DA4 < 8?S ;A4>B6 BC9D4J<=. � ;46<E<@BEF< BF F<CB6 4D7G@9AFB6, 
B8<A < FBF :9 ;A4> @B:9F 6OCB?ASFP H4>F<K9E>< D4;AO9 BC9D4J<<. �?4EE<K9E><@ 
CD<@9DB@ S6?S9FES ;A4> BC9D4J<< E?B:9A<S «+», >BFBDO= <7D49F DB?P BC9D4J<< E?B:9A<S 
A9 FB?P>B 8?S 4D<H@9F<K9E><I 84AAOI D4;AOI F<CB6, AB < 6OCB?AS9F >BA>4F9A4J<R EFDB>. 

#9D97DG;>4 FD95G9F GFBKA9A<S E9@4AF<>< 6O;B64 @9FB84. �B784 6EFD9K49FES 6O;B6 
A9C9D97DG:9AAB7B @9FB84, FB <@S @9FB84 6 6O;B69 B8AB;A4KAB BCD989?S9F, F9?B >4>B7B 
@9FB84 8B?:AB 6OCB?ASFPES 6 FBK>9 6O;B64. �B784 :9 @9FB8 C9D97DG:9A, FB ;A4A<S <@9A< 
A98BEF4FBKAB - BAB A9 GA<>4?PAB. 'A<>4?PAB= I4D4>F9D<EF<>B= C9D97DG:9AAOI @9FB8B6 
S6?S9FES <I E<7A4FGD4. #9D97DG:9AAO9 @9FB8O, <@9S B8<A4>B6B9 <@S, 8B?:AO BF?<K4FPES 
?<5B K<E?B@ 4D7G@9AFB6, ?<5B <I F<C4@<, ?<5B >?RK96O@< E?B64@< (BF@9F<@: E FBK>< 
;D9A<S E<7A4FGDO, >?RK96O9 E?B64 ref < out A9 BF?<K4RFES). 'A<>4?PABEFP E<7A4FGDO 
CB;6B?S9F 6O;64FP FD95G9@O= C9D97DG:9AAO= @9FB8. 

#9D97DG;>4 L<DB>B <ECB?P;G9FES CD< CBEFDB9A<< 5<5?<BF9>< FCL. !4CD<@9D, 
>?4EE Convert, G >BFBDB7B 16 @9FB8B6 E D4;AO@< <@9A4@<, ;46<ESM<@< BF J9?96B7B F<C4 
CD9B5D4;B64A<S. �4:8O= <; QF<I 16 @9FB8B6 C9D97DG:9A, < 6 E6BR BK9D98P, <@99F 16 
D94?<;4J<= 6 ;46<E<@BEF< BF F<C4 <EFBKA<>4. 
#D<@9D. 
 9FB8 5G89F 8B546?SFP 4D7G@9AFO 8DG7 > 8DG7G < 6O6B8<FP D9;G?PF4F: 
public static void AddAndDisplay(char a, char b) 
{ 
Console.WriteLine(a.ToString() + b.ToString()); 
} 
public static void AddAndDisplay( bool a, bool b) 
{ 
Console.WriteLine(a || b); 
} 
 
static void Main(string[] args) 
{ 
AddAndDisplay(5, 8); // 13 AddAndDisplay('C', '#'); // "C#" AddAndDisplay(true, false); // "C#" 
Console.ReadKey(); 
} 
 

#D< 6O;B69 @9FB84, >B@C<?SFBD E4@ D9L49F, >4>B= 64D<4AF @9FB84 AddAndDisplay 
A9B5IB8<@B 6O;64FP. 
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%B69DL9AAB A98BEF4FBKAB, KFB5O @9FB8O BF?<K4?<EP FB?P>B F<C4@< 
6B;6D4M49@OI ;A4K9A<=. "A< @B7GF F4>:9 BF?<K4FPES K<E?B@ E6B<I C4D4@9FDB6. �B784 
6O;O649FES C9D97DG:49@O= @9FB8, FB 6OCB?AS9FES FBF 97B 64D<4AF, C4D4@9FDO >BFBDB7B 
EBBF69FEF6GRF (CB F<CG < K<E?G) C9D984649@O@ 4D7G@9AF4@. 

#D<@9D: 
class GreetDemo 
{ 
static void Greet( ) 
{ 
Console.WriteLine("Hello"); 
} 
static void Greet(string Name) 
{ 
Console.WriteLine("Hello " + Name) 
} 
static void Main( ) 
{ 
Greet( ); Greet("Alex"); 
} 
} 

�484A<S 
1 �;GK<FP F9BD9F<K9E><9 E6989A<S < ;484A<9 > D45BF9 
2 �ECB?P;GS ;484A<9 CD4>F<K9E>B= D45BFO 22, EB;84FP >BAEFDG>FBDO < @9FB8O >?4EE4 
3 � EBBF69FEF6<< E 64D<4AFB@ ;484A<S EBEF46<FP BF?4:9AAGR 
CDB7D4@@G. 
 

#BDS8B> 6OCB?A9A<S D45BFO 
�;GK<FP F9BD9F<K9E><9 E6989A<S < ;484A<9 > D45BF9 

� EBBF69FEF6<< E 64D<4AFB@ ;484A<S EBEF46<FP BF?4:9AAGR 
CDB7D4@@G. 
 

%B89D:4A<9 BFK9F4 
1 !4;64A<9 D45BFO 
2 *9?P D45BFO 
3 &9IA<K9E><9 ED98EF64 B5GK9A<S 
4 �484A<S (GE?B6<S ;484K) 
5 #BDS8B> 6OCB?A9A<S D45BFO 
6 �<EF<A7 BF?4:9AAB= CDB7D4@@O 6 EBBF69FEF6<< E 64D<4AFB@ ;484A<S 
7 "F69FO A4 >BAFDB?PAO9 6BCDBEO 
8 �O6B8 
 

�4D<4AFO ;484A<= 
%B;84FP 6 >?4EE9 @9FB8O, D4;?<K4RM<9ES F<CB@ 6B;6D4M49@OI 

;A4K9A<= < F<C4@< 4D7G@9AFB6, EB89D:4M<9 C9D97DG;>G @9FB84: 
1. %G@@4 (B8AB@9DAO9 @4EE<6O, ?B7<K9E><9 ;A4K9A<S, J9?O9 ;A4K9A<S) 
2. $4;ABEFP (@4EE<6O, EFDB><, J9?O9 ;A4K9A<S) 
3. #DB<;6989A<9 (@4FD<JO, ?B7<K9E><9 ;A4K9A<S, J9?O9 ;A4K9A<S) 
4. #9D9E9K9A<9 (@4EE<6O, EFDB><, CDS@BG7B?PA<><) 
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5. "5N98<A9A<9 (@4EE<6O, EFDB><, CDS@BG7B?PA<><) 
6. "FD<J4A<9 (?B7<K9E><9 ;A4K9A<S, EFDB><) 
7. %G@@4 (69>FBD4, ?B7<K9E><9 ;A4K9A<S, 69M9EF69AAO9 ;A4K9A<S) 
8. $4;ABEFP (69>FBD4, B>DG:ABEF<, 69M9EF69AAO9 ;A4K9A<S) 
9. #DB<;6989A<9 (69>FBD4, ?B7<K9E><9 ;A4K9A<S, 69M9EF69AAO9 ;A4K9A<S) 
10. #9D9E9K9A<9 (B>DG:ABEF<, CDS@O9) 
11. "5N98<A9A<9 (B>DG:ABEF<, E@9:AO9 G7?O) 
12. 1>6<64?9AFABEFP (@4EE<6O, ?B7<K9E><9 ;A4K9A<S, EFDB><) 
13. %G@@4 (69>FBD4, ?B7<K9E><9 ;A4K9A<S, 69M9EF69AAO9 ;A4K9A<S) 
14. #DB<;6989A<9 (69>FBD4, ?B7<K9E><9 ;A4K9A<S, 69M9EF69AAO9 ;A4K9A<S) 
15. #9D9E9K9A<9 (B>DG:ABEF<, CDS@O9) 
16. $4;ABEFP (@4EE<6O, EFDB><, J9?O9 ;A4K9A<S) 
17. #DB<;6989A<9 (@4EE<6O, ?B7<K9E><9 ;A4K9A<S, J9?O9 ;A4K9A<S) 
18. $4;ABEFP (69>FBD4, B>DG:ABEF<, 69M9EF69AAO9 ;A4K9A<S) 
19. "FD<J4A<9 (?B7<K9E><9 ;A4K9A<S, EFDB><) 
20. #9D9E9K9A<9 (B>DG:ABEF<, CDS@O9) 
21. %G@@4 (B8AB@9DAO9 @4EE<6O, ?B7<K9E><9 ;A4K9A<S, J9?O9 ;A4K9A<S) 
22. $4;ABEFP (@4EE<6O, EFDB><, J9?O9 ;A4K9A<S) 
23. "5N98<A9A<9 (B>DG:ABEF<, E@9:AO9 G7?O) 
 

�BAFDB?PAO9 6BCDBEO 
1. +FB F4>B9 CB?<@BDH<;@? 
2. �?S K97B CD98A4;A4K9A4 C9D97DG;>4? 
3. � >4><@ Q?9@9AF4@ >?4EE4 CD<@9AS9FES C9D97DG;>4? 
4. �4><9 I4D4>F9D<EF<>< B>4;O64RF 6?<SA<9 A4 <89AF<H<>4J<R @9FB84 < 
@B7GF 5OFP C9D97DG:9AO? 
5.  B:AB ?< C9D97DG:4FP 6EFDB9AAO9 BC9D4J<< C#? 
6. "5M4S HBD@4 C9D97DG;>< BC9D4FBD4. 
7. +9@ BF?<K4RFES C9D97DG;>< GA4DAB7B < 5<A4DAB7B BC9D4FBDB6? 

 

#$��&�+�%��3 $��"&� №13-15. 
�?4EE FileStream 
�?4EE FileStream CD98EF46?S9F 6B;@B:ABEF< CB EK<FO64A<R <; H4=?4 < ;4C<E< 6 H4=?. "A 
CB;6B?S9F D45BF4FP >4> E F9>EFB6O@< H4=?4@<, F4> < E 5<A4DAO@<. "A EB;84ёFES 
E?98GRM<@ B5D4;B@: 
FileStream fileStream = new FileStream(path, FileMode.Create); 
�89EP 6 >BAEFDG>FBD C9D9849FES 864 C4D4@9FD4: CGFP > H4=?G < C9D9K<E?9A<9 FileMode. 
�4AAB9 C9D9K<E?9A<9 G>4;O649F A4 D9:<@ 8BEFGC4 > H4=?G < @B:9F CD<A<@4FP 
E?98GRM<9 ;A4K9A<S:  
Append: 9E?< H4=? EGM9EF6G9F, FB F9>EF 8B546?S9FES 6 >BA9J H4=?. �E?< H4=?4 A9F, FB BA 
EB;849FES. (4=? BF>DO649FES FB?P>B 8?S ;4C<E<. 
Create: EB;849FES AB6O= H4=?. �E?< F4>B= H4=? G:9 EGM9EF6G9F, FB BA C9D9;4C<EO649FES 
CreateNew: EB;849FES AB6O= H4=?. �E?< F4>B= H4=? G:9 EGM9EF6G9F, FB BA CD<?B:9A<9 
6O5D4EO649F BL<5>G 
Open: BF>DO649F H4=?. �E?< H4=? A9 EGM9EF6G9F, 6O5D4EO649FES <E>?RK9A<9 
OpenOrCreate: 9E?< H4=? EGM9EF6G9F, BA BF>DO649FES, 9E?< A9F - EB;849FES AB6O= 
Truncate: 9E?< H4=? EGM9EF6G9F, FB BA C9D9;4C<EO649FES. (4=? BF>DO649FES FB?P>B 8?S 
;4C<E<. 
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&4>:9 @B:AB <ECB?P;B64FP EF4F<K9E><9 @9FB8O >?4EE4 File, A4CD<@9D 
FileStream fileStream = File.Create(path); // EB;84FP AB6O= H4=? 
<?< 
FileStream fileStream = File.Open(path); // BF>DOFP H4=? E 8BEFGCB@ A4 KF9A<9 < ;4C<EP 
�?S D45BFO E 5<A4DAO@< H4=?4@< CD98A4;A4K9A4 C4D4 
>?4EEB6 BinaryWriter < BinaryReader. 1F< >?4EEO CB;6B?SRF K<F4FP < ;4C<EO64FP 
84AAO9 6 86B<KAB@ HBD@4F9. 
"EAB6AO9 @9FB84 >?4EE4 BinaryWriter 
Close(): ;4>DO649F CBFB> < BE6B5B:849F D9EGDEO 
Flush(): BK<M49F 5GH9D, 8BC<EO64S <; A97B BEF46L<9ES 84AAO9 6 H4=? 
Seek(): GEF4A46?<649F CB;<J<R 6 CBFB>9 
Write(): ;4C<EO649F 84AAO9 6 CBFB> 
"5N9>F BinaryWriter EB;84ёFES F4>: 
BinaryWriter binaryWriter = new BinaryWriter(fileStream); 
�?S FB7B, KFB5O ;4>DOFP CBFB>< < BE6B5B8<FP D9EGDEO @B:AB <ECB?P;B64FP @9FB8 Close(). 
!B G8B5A99 <ECB?P;B64FP 8<D9>F<6G using 
using (FileStream fileStream = new FileStream(path, FileMode.Create)) 
using (BinaryWriter binaryWriter = new BinaryWriter(fileStream)) 
{ 
    // ;4C<EP <AHBD@4J<< 6 H4=? 
} 
<?< @B:AB EB>D4F<FP ;4C<EP: 
using (var binaryWriter = new BinaryWriter(File.Create(path))) 
{ 
    // ;4C<EP <AHBD@4J<< 6 H4=? 
} 
�<A4DAO9 H4=?O (;4C<EP) 
%B;84=F9 @9FB8 
static void CreateTheNewFile(string path, params int[] values) 
>BFBDO= ;4C<EO649F 6 H4=? J9?OI K<E9? A45BD ;A4K9A<=, C9D9K<E?9AAOI K9D9; 
;4CSFGR. '>4;4A<9 �EFP D4;AO9 6<8O BL<5B>, CD< >BFBDB@ D45BF4 E H4=?B@ A96B;@B:A4, 
A4CD<@9D BFEGFEF6<9 CD46 8BEFGC4 > H4=?G. +FB5O CDB7D4@@4 A9 "6O?9F4?4", <ECB?P;G=F9 
>BAEFDG>J<R try...catch 
try 
{ 
    // >B8, 6O;O64RM<= BL<5>G 
} 
catch (IOException e) 
{ 
    Console.WriteLine($""L<5>4 B5D45BF>< H4=?4 {e.Message}"); 
} 
�ECB?P;G=F9 try... catch 6 @9FB89 <?< CB@9EF<F9 6 5?B> try 6O;B6 @9FB84. 
+F9A<9 Q?9@9AFB6 <; H4=?4 (CBE?98B64F9?PAO= 8BEFGC) 
�?S KF9A<S ;A4K9A<= <; H4=?4 <ECB?P;G9@ B5N9>F F<C4 BinaryReader < 97B 
@9FB8O ReadBoolean(), ReadChar(), ReadDouble(), ReadInt32() < F.8. %B;84A<9 B5N9>F4 
BinaryReader 4A4?B7<KAB EB;84A<R B5N9>F4 >?4EE4 BinaryWriter. �?S CBE?98B64F9?PAB7B 
KF9A<S Q?9@9AFB6 <; H4=?4 <ECB?P;G9@ J<>?: 
using (FileStream fileStream = File.OpenRead(path)) 
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using (BinaryReader binaryReader = new BinaryReader(fileStream)) 
{ 
      while (binaryReader.PeekChar()!=-1) 
      { 
            // B5D45BF>4 ;A4K9A<=         
       } 
} 
%B;84=F9 @9FB8 
static void ReadFile(string path, uint n = 10, string delimiter = ", ") 
>BFBDO= CD<A<@49F <@S H4=?4 J9?OI K<E9? < 6O6B8<F <I A4 >BAEB?P CB N K<E9? 6 >4:8B= 
EFDB>9 (;A4K9A<9 CB G@B?K4A<R 8?S N = 10, N > 0). �?S CGEFB7B H4=?4 6O6B8<FP 
EBB5M9A<9 <empty file>. (�ECB?P;G9@ E6B=EF6B Length B5N9>F4 FileStream) 
+F9A<9 Q?9@9AFB6 <; H4=?4 (CDB<;6B?PAO= 8BEFGC) 
� K9FODёI E?98GRM<I ;484K4I <ECB?P;G9@  9FB8 long Seek(long offset, SeekOrigin 
origin) GEF4A46?<649F CB;<J<R 6 CBFB>9 EB E@9M9A<9@ A4 >B?<K9EF6B 54=F, G>4;4AAOI 6 
C4D4@9FD9 offset. SeekOrigin - C9D9K<E?9A<9 E FD9@S ;A4K9A<S@<  
SeekOrigin.Begin: A4K4?B H4=?4 
SeekOrigin.End: >BA9J H4=?4 
SeekOrigin.Current: F9>GM4S CB;<J<S 6 H4=?9 
%@9M9A<9 @B:9F BFD<J4F9?PAO@, FB784 >GDEBD E86<749FES A4;48, 9E?< CB?B:<F9?PAB9 - FB 
6C9D98. �E?< @O IBF<@ CDBK<F4FP <; H4=?4 J9?OI K<E9? FD9FP9 K<E?B, @O C<L9@: 
using (FileStream fileStream = File.OpenRead(path)) 
using (BinaryReader binaryReader = new BinaryReader(fileStream)) 
{ 
   fileStream.Seek(3 * sizeof(int), SeekOrigin.Begin); 
   Console.Write(binaryReader.ReadInt32()); 
} 
�4A 5<A4DAO= H4=? J9?OI K<E9?. "5AG?<FP 97B @<A<@4?PAO= Q?9@9AF (EK<F4FP, KFB 6 
H4=?9 BA 98<AEF69AAO=). �E?< H4=? CGEF, A<K97B A9 89?4FP.'>4;4A<9. �B-C9D6OI, E?98G9F 
A4=F< CB;<J<R @<A<@4?PAB7B Q?9@9AF4 (CB?P;GSEP Position).�B 6FBDOI, E CB@BMPR 
@9FB84 Seek, E?98G9F C9D9=F< 6 CB;<J<R @<A<@4?PAB7B Q?9@9AF4 < ;4C<E4FP 6 H4=? 
C9D9@9AAGR E AG?96O@ ;A4K9A<9@.&9EF<DB64A<9. � BEAB6AB= CDB7D4@@9 S6AB EB;84=F9 < 
B5D45BF4=F9 K9FOD9 H4=?4 (B5S;4F9?PAB CDB69D<FP CGEFB= < H4=? <; B8AB7B Q?9@9AF4). 
�?S >4:8B7B H4=?4: D4EC9K4F4FP <EIB8AB9 EB89D:<@B9, B5AG?<FP @<A<@4?PAO= Q?9@9AF, 
D4EC9K4F4FP EB89D:<@B9 H4=?4 CBE?9 <;@9A9A<S. '>4;4A<9 > F9EF<DB64A<R. '8B5AB 
;4C<E4FP <@9A4 EB;84AAOI H4=?B6 6 @4EE<6 EFDB> < B5D45BF4FP <I 6 J<>?9. 
�4A 5<A4DAO= H4=? J9?OI K<E9?. '69?<K<FP 6E9 97B Q?9@9AFO 6 864 D4;4.&9EF<DB64A<9. � 
BEAB6AB= CDB7D4@@9 S6AB EB;84=F9 < B5D45BF4=F9 K9FOD9 H4=?4 (B5S;4F9?PAB CDB69D<FP 
CGEFB= < H4=? <; B8AB7B Q?9@9AF4). 
�4A H4=? J9?OI K<E9? (6B;@B:AB CGEFB=). �A69DF<DB64FP 97B (FB 9EFP <;@9A<FP 6 Aё@ 
CBDS8B> Q?9@9AFB6 A4 B5D4FAO=).�4@9K4A<9. !9 ;45G8PF9, KFB <ECB?P;B64FP 
6ECB@B74F9?PAO= H4=? ;4CD9M49FES.&9EF<DB64A<9. � BEAB6AB= CDB7D4@@9 EB;84FP < 
B5D45BF4FP K9FOD9 H4=?4 (B5S;4F9?PAB CDB69D<FP CGEFB=, H4=? <; B8AB7B < 86GI 
Q?9@9AFB6).  
�4A 5<A4DAO= H4=?. '86B<FP 97B D4;@9D, ;4C<E46 6 >BA9J H4=?4 6E9 97B <EIB8AO9 
Q?9@9AFO 6 B5D4FAB@ CBDS8>9.�4@9K4A<9. !9 ;45G8PF9, KFB <ECB?P;B64FP 
6ECB@B74F9?PAO= H4=? ;4CD9M49FES.&9EF<DB64A<9. � BEAB6AB= CDB7D4@@9 S6AB EB;84=F9 
< B5D45BF4=F9 FD< H4=?4 (B5S;4F9?PAB CGEFB= H4=?, H4=? <; B8AB7B J9?B7B K<E?4). 
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"5D45BF>4 F9>EFB6OI H4=?B6 
// *<>? CB EFDB>4@ H4=?4 - C9D6O= ECBEB5 
using (var sr = new StreamReader("a.txt")) 
{ 
    string line; 
    while ((line = sr.ReadLine()) != null) 
        Console.WriteLine(line); 
} 
//*<>? CB EFDB>4@ H4=?4 - 6FBDB= ECBEB5 
using (var sr = new StreamReader("a.txt")) 
{ 
    while (!sr.EndOfStream) 
        Console.WriteLine(sr.ReadLine()); 
} 
�4A F9>EFB6O= H4=?. �O69EF< 6E9 E<@6B?O, EB89D:4M<9ES 6 QFB@ H4=?9, < <I >B8O 
(<ECB?P;G=F9 @9FB8 Read()) . #BEK<F4FP B5M99 >B?<K9EF6B E<@6B?B6 6 6OIB8AGR 
C9D9@9AAGR @9FB84. �OSEA<FP, >4><9 >B8O G E<@6B?B6, B5B;A4K4RM<I >BA9J EFDB>< 
(BF69F G>4:<F9 6 6<89 >B@@9AF4D<S). �OSEA<FP >B8 CDB59?4. 
�4AB J9?B9 A9BFD<J4F9?PAB9 K<E?B N < E<@6B? C. %B;84FP F9>EFB6O= H4=?, 
EB89D:4M<= N EFDB>, C9D64S <; >BFBDOI EBEFB<F <; B8AB7B E<@6B?4 C, 6FBD4S 4 <; 86GI, 
FD9FPS 4 <; FDёI < F.8. (#B?P;G9@ES @9FB84@< Write() < WriteLine())  
�4AO 864 F9>EFB6OI H4=?4. �BC<E4FP EB89D:<@B9 6FBDB7B H4=?4 6 >BA9J C9D6B7B. 
(�ECB?P;G9@ StreamWriter, A4=J8<F9 CB8IB8SM<= >BAEFDG>FBD) 
�4A F9>EFB6O= H4=?. '84?<FP <; A97B 6E9 CGEFO9 EFDB><. '>4;4A<9. �E9 ;484K< 
A4 <;@9A9A<9 EB89D:<@B7B F9>EFB6B7B H4=?4 (>DB@9 8BCB?A9A<S) D9L4RFES 
E <ECB?P;B64A<9@ 6D9@9AAB7B H4=?4. %B;84A<9 6D9@9AAB7B H4=?4 B5EG:849FES A4 
84AAB= EFD4A<J9. �4@ A9B5IB8<@B A4C<E4FP 6ECB@B74F9?PAGR 
HGA>J<R MakeTempFileName 8?S 79A9D4J<< <@9A< 6D9@9AAB7B H4=?4. #9D989?4=F9 
HGA>J<R E 84AAB= EFD4A<JO A4 S;O> C# < <A<J<4?<;<DG=F9 newFileName CB BC<E4AAB@G 
A4 EFD4A<J9 CD<AJ<CG. 
%D98EF64 System.IO.File 8?S D45BFO E F9>EFB6O@< H4=?4@< 
�4A F9>EFB6O= H4=?. "CD989?<FP >B?<K9EF6B CGEFOI EFDB> 6 QFB@ H4=?9, <ECB?P;GS 
EF4F<K9E><= @9FB8 ReadLines >?4EE4 System.IO.File. 
�4A csv-H4=?, EB89D:4M<= J9?O9 K<E?4. !4=F< EG@@G K<E9? 6 >4:8B= EFDB>9 H4=?4 
(D9L9A<9 BHBD@<FP 6 6<89 HGA>J<<, 6B;6D4M4RM9= @4EE<6 J9?OI K<E9?). �?S CGEFB= 
EFDB>< E?98G9F 6B;6D4M4FP AB?P. �4@9K4A<9 1. �4:84S EFDB>4 H4=?4 6 HBD@4F9 
CSV (comma-separated values 4 ;A4K9A<S, D4;89?ёAAO9 ;4CSFO@<) EB89D:<F ;A4K9A<S, 
D4;89?ёAAO9 ;4CSFO@<. '>4;4A<9 1. �ECB?P;B64FP @9FB8 Split 8?S <;6?9K9A<S K<E9? <; 
EFDB> < @9FB8 int.Parse 8?S CD9B5D4;B64A<S <I > F<CG integer 8?S 
EG@@<DB64A<S. �4@9K4A<9 2. �484KG @B:AB D9L4FP E <ECB?P;B64A<9@ S6AOI J<>?B6, ?<5B 
E <ECB?P;B64A<9@ @9FB8B6 CBE?98B64F9?PABEF9=. 
�4AA4S ;484K4 A9 FD95G9F KF9A<S EB89D:<@B7B H4=?B6. 
%B;84FP 6 F9>GM9@ >4F4?B79 C4C>G text_files, EB;84FP F4@ A9E>B?P>B F9>EFB6OI H4=?B6 
CDBEFB «DG>4@<», @B:9F9 E>BC<DB64FP FG84 <@9RM<9ES H4=?O). 
�O69EF< <@9A4 H4=?B6 >4F4?B74 text_files (CDBJ98GD4 E B8A<@ C4D4@9FDB@ 4 <@9A9@ 
>4F4?B74). 

http://staff.mmcs.sfedu.ru/~ulysses/Edu/CS101/files/files-for-read-tasks/chars.txt
http://it.mmcs.sfedu.ru/wiki/%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%B9%D0%BB%D1%8B
http://it.mmcs.sfedu.ru/wiki/%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%B9%D0%BB%D1%8B
http://it.mmcs.sfedu.ru/wiki/%D0%92%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%B9%D0%BB%D1%8B
http://staff.mmcs.sfedu.ru/~ulysses/Edu/CS101/files/files-for-read-tasks/lines.txt
http://staff.mmcs.sfedu.ru/~ulysses/Edu/CS101/files/files-for-read-tasks/csv-data.txt
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#9D9<@9AB64FP 6E9 F9>EFB6O9 H4=?O >4F4?B74 text_files, 8B546<6 > <@9A4@ CD9H<>E help-. 
1FB E?98G9F 6OCB?A<FP 6 CDBJ98GDG E 86G@S C4D4@9FD4@< 4 <@9A9@ >4F4?B74 < 
CD9H<>EB@). 
%AB64 6O69EF< <@9A4 H4=?B6 >4F4?B74. 
'>4;4A<S. 
+FB5O CB?GK<FP EC<EB> <@ёA H4=?B6 >4F4?B74, <ECB?P;G=F9 EF4F<K9E><= 
@9FB8 System.IO.Directory.GetFiles. &9>GM9@G >4F4?B7G EBBF69FEF6G9F <@S '.', 
DB8<F9?PE>B@G 4 '..'. 
+FB5O BF89?<FP EB5EF69AAB <@S H4=?4 BF 6E97B CGF< > H4=?G (45EB?RFAB7B <?< 
BFABE<F9?PAB7B) <ECB?P;G=F9 EF4F<K9E><= @9FB8 System.IO.Path.GetFileName. 
�?S HBD@<DB64A<S <@9A< H4=?4 E CGFё@ CB CGF< < <@9A< 
<ECB?P;G=F9 System.IO.Path.Combine. 
+FB5O C9D9<@9AB64FP H4=?, <ECB?P;G=F9 EF4F<K9E><= @9FB8 System.IO.File.Move. 
�4AB A4FGD4?PAB9 K<E?B K < F9>EFB6O= H4=?, EB89D:4M<= E?B64. %B;84FP F9>EFB6O= H4=? 
< ;4C<E4FP 6 A97B 6E9 E?B64 8?<AO K <; <EIB8AB7B H4=?4 CB B8AB@G E?B6G 6 
EFDB>9. '>4;4A<9. �BECB?P;G=F9EP @9FB8B@ System.IO.File.ReadAllText 8?S KF9A<S 
<EIB8AB7B H4=?4 < System.IO.File.WriteAllLines 8?S ;4C<E< AB6B7B 
H4=?4. �4@9K4A<9. %?B6B@ EK<F4FP A45BD E<@6B?B6, A9 EB89D:4M<= CDB59?B6, ;A4>B6 
CD9C<A4A<S < B7D4A<K9AAO= CDB59?4@<, ;A4>4@< CD9C<A4A<S <?< A4K4?B@/>BAJB@ EFDB><. 
�E?< <EIB8AO= H4=? A9 EB89D:<F E?B6 8?<AO K, FB BEF46<FP D9;G?PF<DGRM<= H4=? 
CGEFO@. &9EF<DB64A<9. %B;84FP >4F4?B7 input-files/task-04 < 8B546<FP FG84 A9E>B?P>B 
6IB8AOI F9>EFB6OI H4=?B6, A4 >BFBDOI 6O CDB6B8<F9 F9EF<DB64A<9. '598<FPES, KFB 
EBBF69FEF6GRM<9 D9;G?PF<DGRM<9 H4=?O EB89D:4F FB, KFB AG:AB. 
�4A F9>EFB6O= H4=?, 6 >4:8B= EFDB>9 >BFBDB7B ;4C<E4AB B8AB <?< A9E>B?P>B E?B6. 
%B;84FP AB6O= F9>EFB6O= H4=? <; B8AB= EFDB><, 6 >BFBDB= K9D9; CDB59? ;4C<E4AO C9D6O9 
E?B64 EFDB> <EIB8AB7B H4=?4, ;4>4AK<64RM<9ES A4 ;484AAGR CB8EFDB>G. 
 

#$��&�+�%��3 $��"&� №18 
<A>4CEG?SJ<S C# 
1. *��0 $��"&/ 
*9?PR D45BFO S6?S9FES BE6B<FP BEAB6AO9 A46O>< D45BFO E B5N9>F4@< < >?4EE4@<, 4 F4> 
:9 <;GK<FP E6B=EF64 < @9FB8O A9B5IB8<@O9 8?S EB;84A<S CDB7D4@@ %#. 
�$�&��� &�"$�&�+�%��� %����!�3 
�?4EE 6 %#, >4> < 6 8DG7<I S;O>4I CDB7D4@@<DB64A<S, 4 QFB CB?P;B64F9?PE><= F<C 
84AAOI  (user  defined  type,  UDT),  >BFBDO=  EBEFB<F  <;  84AAOI  (K4EFB  A4;O649@OI 
4FD<5GF4@< <?< E6B=EF64@<) < HGA>J<S@< 8?S 6OCB?A9A<S E QF<@< 84AAO@< D4;?<KAOI 
89=EF6<= (QF< HGA>J<< B5OKAB A4;O64RFES @9FB84@<). �?4EEO CB;6B?SRF 7DGCC<DB64FP 6 
98<AB9 J9?B9 84AAO9 < HGA>J<BA4?PABEFP, @B89?<DGS B5N9>FO D94?PAB7B @<D4. �@9AAB 
QFB E6B=EF6B >?4EEB6 < B59EC9K<649F B8AB <; A4<5B?99 64:AOI CD9<@GM9EF6 B5N9>FAB-
BD<9AF<DB64AAOI S;O>B6 CDB7D4@@<DB64A<S. 
%FB?CO B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64A<S 
� ?R5B@ S;O>9 CDB7D4@@<DB64A<S C# D94?<;B64AO FD< 64:A9=L<I CD<AJ<C4 4 «EFB?C4» 
B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64A<S: 
• <A>4CEG?SJ<S: >4> B5N9>FO CDSKGF E6B9 6AGFD9AA99 GEFDB=EF6B; 
• A4E?98B64A<9: >4> 6 QFB@ S;O>9 CB889D:<649FES CB6FBDAB9 <ECB?P;B64A<9 >B84; 
• CB?<@BDH<;@: >4> 6 QFB@ S;O>9 D94?<;B64A4 CB889D:>4 6OCB?A9A<S AG:AB7B 89=EF6<S 6  
;46<E<@BEF< BF F<C4 C9D984649@B7B B5N9>F4 
�A>4CEG?SJ<S 
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#9D6O=   «EFB?C» B5N9>FAB-BD<9AF<DB64AAB7B   CDB7D4@@<DB64A<S 4 QFB <A>4CEG?SJ<S. 
&4>  A4;O649FES  ECBEB5ABEFP  CDSF4FP  89F4?<  D94?<;4J<<  B5N9>FB6  BF CB?P;B64F9?9= 
QF<I B5N9>FB6. !4CD<@9D, CD98CB?B:<@, KFB 6O EB;84?< >?4EE E <@9A9@ DBReader (8?S 
D45BFO E 54;B= 84AAOI), 6 >BFBDB@ BCD989?9AB 864 7?46AOI @9FB84: "D9C" < Close().; 
// �?4EE DBReader E>DO649F ;4 EK9F <A>4CEG?SJ<< CB8DB5ABEF< BF>DOF<S 
// < ;4>DOF<S 54; 84AAOI 
DBReader f  
- 
new DBReaderO; 
f.Open("C: 
\ 
foo. 
m 
df"}; 
// �OCB?AS9@ E 54;B= 84AAOI AG:AO9 A4@ 89=EF6<S 
f.Close() 
; 
- 
2 
3 
!4L 6O@OL?9AAO= >?4EE DBReader <A>4CEG?<DG9F 6AGFD9AA<9 CB8DB5ABEF< FB7B, >4> 
<@9AAB BA B5A4DG:<649F, ;47DG:49F, 6OCB?AS9F BC9D4J<< < 6 >BAJ9 >BAJB6 ;4>DO649F 
H4=?  84AAOI.  �4  EK9F  <A>4CEG?SJ<<  CDB7D4@@<DB64A<9  EF4AB6<FES  CDBM9:  64@  A9F 
A9B5IB8<@BEF<  59ECB>B<FPES  B5  B7DB@AB@ >B?<K9EF69  EFDB>  >B84,  >BFBDO9  
6OCB?ASRF E6BR ;484KG E>DOFB BF 64E. �E9, KFB BF 64E FD95G9FES 4 EB;84FP Q>;9@C?SD 
AG:AB7B >?4EE4 < C9D984FP 9@G A9B5IB8<@O9 EBB5M9A<S (F<C4 «BF>DOFP H4=? E <@9A9@ 
foo.mdf). 
!4E?98B64A<9: BFABL9A<S «5OFP» < «<@9FP» 
%?98GRM<=    EFB?C    B5N9>FAB-BD<9AF<DB64AAB7B    CDB7D4@@<DB64A<S 4 A4E?98B64A<9. 
#B8 A<@ CBA<@49FES 6B;@B:ABEFP EB;8464FP AB6O9 BCD989?9A<S >?4EEB6 A4 BEAB69 
EGM9EF6GRM<I. � EGMABEF<, A4E?98B64A<9 CB;6B?S9F 64@ D4EL<DSFP 6B;@B:ABEF<, 
GA4E?98B64AAO9 BF 54;B6B7B >?4EE4, 6 EB5EF69AAB@ CDB<;6B8AB@ >?4EE9.  
"FABL9A<9 «5OFP» 
�4>  @O  CB@A<@,  A4  69DL<A9  ?R5B=  <9D4DI<<  6  .NET  6E9784  A4IB8<FES  54;B6O= 
>?4EE  Object.  �  A4L9=  E<FG4J<<  6B;@B:ABEF<  QFB7B  >?4EE4 6A4K4?9  8BCB?ASRFES 
6B;@B:ABEFS@<, CD<6A9E9AAO@< >?4EEB@ Shape. $9KP <89F B E6B=EF64I, CB?SI, @9FB84I <  
EB5OF<SI,  >BFBDO9  S6?SRFES  B5M<@<  8?S  6E9I  79B@9FD<K9E><I  H<7GD 
(shapes).  �?4EE Hexagon  (L9EF<G7B?PA<>),  CDB<;6B8AO=  BF  Shape,  8BCB?AS9F  
6B;@B:ABEF<  CD98O8GM<I 86GI 54;B6OI >?4EEB6 E6B<@< EB5EF69AAO@< GA<>4?PAO@< 
E6B=EF64@<. 
�B784 64L< >?4EEO  
E6S;O64RFES  8DG7  E  8DG7B@ BFABL9A<S@<  A4E?98B64A<S,  QFB  B;A4K49F,  KFB  6O 
GEF4A46?<649F9  @9:8G  A<@<  BFABL9A<S  F<C4  «5OFP»  (is-a).  &4>B=  F<C  BFABL9A<= 
A4;O649FES F4>:9 >?4EE<K9E><@ A4E?98B64A<9@. 
�  @<D9  B5N9>FAB-BD<9AF<DB64AAB7B  CDB7D4@@<DB64A<S  <ECB?P;G9FES  9M9  B8A4  HBD@4  
CB6FBDAB7B <ECB?P;B64A<S >B84. 1F4 HBD@4 A4;O649FES 6>?RK9A<9@-89?97<DB64A<9@ (<?<  
BFABL9A<9@ «<@9FP» •4has-a). #D< 99 <ECB?P;B64A<< B8<A >?4EE 6>?RK49F 6 E6B= EBEF46  
8DG7B= < BF>DO649F 6A9LA9@G @<DG K4EFP 6B;@B:ABEF9= QFB7B 6AGFD9AA97B >?4EE4. 
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#B?<@BDH<;@: >?4EE<K9E><= < 8?S >BA>D9FAB7B E?GK4S 
#BE?98A<=,  FD9F<=  EFB?C  B5N9>FAB-BD<9AF<DB64AAB7B  CDB7D4@@<DB64A<S 4 QFB 
CB?<@BDH<;@.  B:AB E>4;4FP, KFB QFBF F9D@<A BCD989?S9F 6B;@B:ABEF<, ;4?B:9AAO9 6 
S;O>9,  CB  <AF9DCD9F4J<<  E6S;4AAOI  B5N9>FB6  B8<A4>B6O@  B5D4;B@.  %GM9EF6G9F  869  
BEAB6AO9 D4;AB6<8ABEF< CB?<@BDH<;@4: >?4EE<K9E><= CB?<@BDH<;@ < CB?<@BDH<;@ «8?S 
>BA>D9FAB7B  E?GK4S»  (ad  hoc).  �?4EE<K9E><=  CB?<@BDH<;@  6EFD9K49FES  FB?P>B  6  F9I 
S;O>4I, >BFBDO9 CB889D:<64RF >?4EE<K9E>B9 A4E?98B64A<9 (6 FB@ K<E?9, >BA9KAB, < 6 %#),  
#D< >?4EE<K9E>B@ CB?<@BDH<;@9 6O @B:9F9 BCD989?<FP 6 54;B6B@ >?4EE9 A45BD K?9AB6, 
>BFBDO9  @B7GF  5OFP  ;4@9M9AO  6  CDB<;6B8AB@  >?4EE9.  #D<  ;4@9M9A<<  6  
CDB<;6B8AOI >?4EE4I K?9AB6 54;B6B7B >?4EE4 QF< CDB<;6B8AO9 >?4EEO 5G8GF CB-D4;AB@G 
D947<DB64FP A4 B8A< < F9 :9 B5D4M9A<S. 
�?S  CD<@9D4  @O  6AB6P  B5D4F<@ES  >  A4L9=  <9D4DI<<  79B@9FD<K9E><I  H<7GD.  
#D98CB?B:<@, KFB 6 >?4EE9 Shape (79B@9FD<K9E>4S H<7GD4) BCD989?9A4 HGA>J<S Draw() 4 
D<EB64A<9,  >BFBD4S  A9  CD<A<@49F  C4D4@9FDB6  <  A<K97B  A9  6B;6D4M49F.  #BE>B?P>G  
79B@9FD<K9E><9 H<7GDO 5O64RF D4;AO@< < >4:8O= F<C H<7GDO CBFD95G9FES <;B5D4:4FP 
E6B<@ EB5EF69AAO@ GA<>4?PAO@ ECBEB5B@, E>BD99 6E97B, A4@ CBFD95G9FES 6 CDB<;6B8AOI 
>?4EE4I  (F4><I  >4>  Hexagon 4 L9EF<G7B?PA<>  <  Circle 4 B>DG:ABEFP)  EB;84FP  E6B= 
EB5EF69AAO= @9FB8 Draw(), ;4@9EF<6 <@ @9FB8 Draw() 54;B6B7B >?4EE4  
�?4EE<K9E><= CB?<@BDH<;@ 
�?4EE<K9E><= CB?<@BDH<;@ CB;6B?S9F BCD989?SFP 6B;@B:ABEF< 6E9I CDB<;6B8AOI 
>?4EEB6  CD<  EB;84A<<  54;B6B7B  >?4EE4.  !4CD<@9D,  6  A4L9@  CD<@9D9  6O  @B:9F9  5OFP 
G69D9AO, KFB  @9FB8  Draw()  6  FB@  <?<  <AB@  64D<4AF9  CD<EGFEF6G9F  6  ?R5B@  >?4EE9, 
CDB<;6B8AB@  BF  Shape.  �  8BEFB<AEF64@  >?4EE<K9E>B7B  CB?<@BDH<;@4  @B:AB  BFA9EF<  
F4>:9  <  FB,  KFB  6B  @AB7<I  E<FG4J<SI  6O  E@B:9F9  <;59:4FP  EB;84A<S  CB6FBDSRM<IES  
@9FB8B6 8?S 6OCB?A9A<S EIB:<I BC9D4J<= (F<C4 DrawCircle(), DrawRectangle(), 
DrawHexagon() < F. 8.). 
�FBD4S D4;AB6<8ABEFP CB?<@BDH<;@4 4 CB?<@BDH<;@ 8?S >BA>D9FAB7B E?GK4S (ad hoc  
polymorphism).  1FBF  F<C  CB?<@BDH<;@4  CB;6B?S9F  B5D4M4FPES  EIB:<@ B5D4;B@  > 
B5N9>F4@, A9 E6S;4AAO@ >?4EE<K9E><@ A4E?98B64A<9@.  
�BEF<749FES  QFB BK9AP  CDBEFB:  6 >4:8B@  <;  F4><I  B5N9>FB6  8B?:9A  5OFP  @9FB8  E  
B8<A4>B6B=  E<7A4FGDB=  (FB  9EFP B8<A4>B6O@  <@9A9@  @9FB84,  CD<A<@49@O@<  
C4D4@9FD4@<  <  F<CB@ 6B;6D4M49@B7B ;A4K9A<S. � S;O>4I, CB889D:<64RM<I 
CB?<@BDH<;@ QFB7B F<C4, CD<@9AS9FES F9IAB?B7<S «CB;8A97B  E6S;O64A<S»  (late  binding),  
>B784  F<C  B5N9>F4,  >  >BFBDB@G  CDB<EIB8<F B5D4M9A<9, EF4AB6<FES SE9A FB?P>B 6 
CDBJ9EE9 6OCB?A9A<S CDB7D4@@O. � ;46<E<@BEF< BF FB7B, > >4>B@G F<CG @O B5D4M49@ES, 
6O;O649FES AG:AO= @9FB8. "C<L9@  >?4EE  >4>  EFDG>FGDG  84AAOI,  EB89D:4MGR  K?9AO - 
84AAO9  (F4><9  >4> >BAEF4AFO  <  CB?S),  HGA>J<BA4?PAO9  K?9AO  (@9FB8O,  E6B=EF64,  
EB5OF<S,  <A89>E4FBDO, BC9D4FBDO,  >BAEFDG>FBDO  <  89EFDG>FBDO)  <  6?B:9AAO9  F<CO.  
�?4EEO  F4>:9 CB889D:<64RF A4E?98B64A<9.  
#DBEF9=L99 B5NS6?9A<9 >?4EE4 6O7?S8<F F4>: 
// �?4EE B5NS6?9AAO= >4> public, 8BEFGC9A BFB6ER8G, 6>?RK4S 8DG7<9 E5BD>< 
//  B:AB F4>:9 A4C<E4FP internal - >?4EE 5G89F 8BEFGC9A FB?P>B <; F9>GM9= E5BD>< 
public class HelloWorldClass 
{ 
public void HelloWorld() 
{ 
Console.WriteLine("Hello, world"); 
} 
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} 
 B:AB 
F4>:9 
E89?4FP 
>?4EE 
45EFD4>FAO@ 
: public abstract class AgentFactory 
{ 
public void WriteInfo() 
{ 
Console.WriteLine("I'm agent factory"); 
} 
public abstract Agent CreateAgent(); 
} 
&4><9  >?4EEO  @B7GF  EB89D:4FP  45EFD4>FAO9  @9FB8O  (@9FB8O,  >BFBDO9  A9 D94?<;B64AO 
6 F9>GM9@ >?4EE9, AB 8B?:AO 5OFP D94?<;B64AO 6 A945EFD4>FAOI CBFB@>4I).  
�5EFD4>FAO9  >?4EEO  A9  @B7GF  5OFP  <AEF4AJ<DB64AO.  &B  9EFP  8?S  <ECB?P;B64A<S  
QFB7B >?4EE4, 8B?:9A 5OFP A4C<E4A CBFB@B>:  
public class FootballAgentFactory : AgentFactory 
{ 
public Agent CreateAgent() 
{ 
return new FootballAgent(); 
} 
} 
�E?<  :9  6O  A4B5BDBF  A9  IBF<F9,  KFB5O  BF  64L97B  >?4EE4  >FB-FB  A4E?98B64?ES, 
B5NS6<F9 97B >4> sealed: pub 
lic sealed class IAmTheCoolest 
{ 
public void WhoAmI() 
{ 
Console.WriteLine("I am cool and I don't want any inheritance"); 
} 
} 
//  
1FB CD<6989F > BL<5>9 >B@C<?SJ<< 
public class IAmMoreCoolThanTheCoolest : IAmTheCoolest 
{ 
public void I 
AmTheCoolest() 
{ 
Console.WriteLine("I'm even cooler that the coolest"); 
} 
} 
�4> 6O G:9 CBAS?<, CBE?9 86B9FBK<S G>4;O649FES >?4EE, BF >BFBDB7B A4E?98G9FES 84AAO=.  
!4E?98B64FPES  6  C#  @B:AB  FB?P>B  BF  B8AB7B  >?4EE4,  AB  @B:AB  D94?<;B6O64FP 
A9E>B?P>B <AF9DH9=EB6: public class Base1 
{ 
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} 
public class Base2 
{ 
} 
public interface Interface1 
{ 
} 
public interface Interface2 
{ 
} 
// #BCOF>4 A4E?98B64A<S A9E>B?P><I >?4EEB6 CD<6989F > BL<5>9 
public class MyClass : Base1, Base2 
{ 
} 
//  
�4FB @B:AB D94?<;B6O64FP A9E>B?P>B <AF9DH9=EB6 
public class MyClass2 : Base1, Interface1, Interface2 
{ 
} 
�E?<  A9  G>4;4A  A<>4>B=  54;B6O=  >?4EE,  FB  >?4EE  46FB@4F<K9E><  EK<F49FES 
A4E?98A<>B@ >?4EE4 System.Object <?< CDBEFB object. � F9?9 >?4EE4 B5NS6?SRFES 97B 
K?9AO. �4?99 @O BC<L9@ 6E9 6<8O K?9AB6 >?4EE4.  
#B?S 
#B?9  CD98EF46?S9F  C9D9@9AAGR,  E6S;4AAGR  E  84AAO@  >?4EEB@  <?<  97B Q>;9@C?SDB@.  
public class MyClass 
{ 
// '>4;O649FES KFB QFB CB?9 8BEFGCAB <; ?R5B7B >?4EE4, 84:9 <; 8DG7B= E5BD>< 
//  &4>:9  @B:AB  G>4;4FP  pro 
tected  
- 
CB?9  5G89F  8BEFGCAB  FB?P>B  <;  >?4EEB6-A4E?98A<>B6     
// < private  
- 
8BEFGCAB FB?P>B <; F9>GM97B >?4EE4. 
public int a; 
// #D<E64<649@ A4K4?PAB9 ;A4K9A<9 6 >BAEFDG>FBD9 
public MyClass() 
{ 
a = 3; 
} 
}         
public  
class Application 
{ 
public static void Main() 
{ 
MyClass myClass = new MyClass(); 
// a = 5 
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Console.WriteLine("a = {0}", myClass.a); 
myClass.a += 5; 
// a = 10 
Console.WriteLine("a = {0}", myClass.a); 
}            
} 
&4>:9 @B:AB B5S6<FP CB?9 >4> readonly - ;4CD9M49FES ;4C<EP 6 CB?9, >DB@9 >4> CD<  
<A<J<4?<M4J<< CBED98EF6B@ <A<=<4?<;4FBD4 <?< >BAEFDG>FBD4. public class MyClass 
{ 
// #D<E64<649@ A4K4?PAB9 ;A4K9A<9 6 <A<J<4?<;4FBD9 
readonly int a = 1; 
// #D<E64<649@ A4K4?PAB9 ;A4K9A<9 6 >BAEFDG>FBD9 
public MyClass() 
{ 
a = 3; 
} 
public MyMethod() 
{ 
a = 5; //  
"L<5>4 
>B@C<?SJ<< 
} 
}         
�EFP  9M9  @B8<H<>4FBD  volatile,  >BFBDO=  ;4CD9M49F  A9>BFBDO9  BCF<@<;4J<<, >BFBDO9   
@B7GF CD<69EF<   >   A9CD98E>4;G9@O@   CBE?98EF6<S@   6   @AB7BCBFBKAOI CD<?B:9A<SI.  
 B8<H<>4FBD static 89>?4D<DG9F CD<A48?9:ABEFP K?9A4 >?4EE4 6E9@G >?4EEG, 4 A9 
>BA>D9FAB@G K?9AG. �BEFGC > F4><@ K?9A4@  BEGM9EF6?S9FES K9D9; <@S >?4EE4,  4 A9 97B 
Q>;9@C?SD4. public class MyStaticMemberClass 
{ 
public static int a = 10; 
public MyMethod() 
{ 
a = 5;  
} 
}         
public class Application 
{ 
public static void Main() 
{ 
// a = 10 
Console.WriteLine("a = {0}", MyStaticMemberClass.a) 
; 
MyStaticMemberClass.a = 2; 
// a = 2 
Console.WriteLine("a = {0}", MyStaticMemberClass.a); 
} 
} 
 9FB8O 



81 
 

 9FB8O  CD98EF46?SRF  EB5B=  89=EF6<S,  >BFBDO9  @B:AB  CDB<;69EF<  6  E6S;<  E 84AAO@ 
>?4EEB@. 
public class MyHelper 
{ 
private int a, b; 
public MyHelper( int a, int b ) 
{ 
this.a = a; 
this.b = b; 
} 
public int Max() 
{ 
return a > b ? a : b; 
} 
} 
public class Application 
{ 
public static void Main() 
{ 
MyHelper helper = new Helper(2, 10); 
// MAX(2, 10) = 10 
Console.WriteLine("MAX(2, 10) = {0}", helper.Max()); 
} 
} 
�B;@B:AO9 @B8<H<>4FBDO 3 G:9 BC<E4AAO9 
public,  static,  protected,  abstract  
< 9M9 virtual, override, new < extern. static - FB :9 E4@B9, KFB < G CB?9=. '>4;O649F. KFB 
@9FB8 CD<A48?9:<F >?4EEG < 4 A9 >BA>D9FAB@G Q>;9@C?SDG, D45BF4FP F4>B= >?4EE @B:9F 
FB?P>B EB EF4F<K9E><@< K?9A4@<:  
public class SampleClass 
{ 
public static int a; 
public int b; 
public static void DoubleA() 
{ 
a *= 2; 
} 
public void SetB() 
{ 
�4:AO@  @B@9AFB@  ;89EP  S6?S9FES  <A<J<4?<;4J<S  54;B6B7B  >?4EE4.  �?S 6OIB84 
>BAEFDG>FBD4  54;B6B7B  >?4EE4  <ECB?P;G9FES  >?RK96B9  E?B6B  base.  �@9EFB  8B?7B7B 
HBD@4?PAB7B BC<E4A<S, CDBEFB CB>4:9@ CD<@9D: class BaseClass 
{ 
int _a; 
public int A 
{ 
get 
{ 
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return _a; 
} 
} 
public 
BaseClass( int a ) 
{ 
_a = a; 
} 
} 
class InheritedClass : BaseClass 
{ 
public InheritedClass() : base(1) 
{ 
} 
} 
%F4F<K9E><9 >BAEFDG>FBDO - <A<J<4?<;<DGRF >?4EE 6 J9?B@. !<>FB A9 ;A49F >B784 
CDB<EIB8<F 97B 6O;B6 - 74D4AF<D9FES ?<LP FB, KFB BA 5G89F 6O;64A 8B EB;84A<S C9D6B7B 
Q>;9@C?SD4 >?4EE4.  
�  >4K9EF69  CD<@9D4  CB>4:9@  <AF9D9EA9=LGR  D94?<;4J<R  C4FF9DA4  Singleton.  � 
D4;89?9 "#9D9@9AAO9" 5O? CB>4;4A4 EF4A84DFA4S D94?<;4J<S, >BFBDGR ?97>B C9D9A9EF< A4 
5B?PL<AEF6B  S;O>B6.  �89EP  :9  @O  CD<6989@  64D<4AF,  <ECB?P;GRM<=  BEB59AABEF<  
C#.  
public class Singleton 
{ 
private static Singleton _instance; 
public static Singleton Instance 
{ 
get 
{ 
return _instance; 
} 
} 
public stati 
c Singleton 
{ 
_instance = new Singleton(); 
} 
} 
�9EFDG>FBDO 
�9EFDG>FBD - QFB @9FB8, >BFBDO= 6O;O649FES CD< GA<KFB:9A<< B5N9>F4. &4> >4> 6 .NET 
CLR <ECB?P;G9FES E5BDM<> @GEBD4, A9?P;S S6AB G84?<FP BCD989?9AAO= Q>;9@C?SD.  
'84?9A<9  CDB<EIB8<F  >B784  A<>4>B=  >B8  G:9  A9  @B:9F  6BECB?P;B64FPES  QF<@ 
Q>;9@C?SDB@. �9EFDG>FBDO BCD989?SRFES >4> @9FB8O E <@9A9@, EB6C484RM<@ E <@9A9@ 
>?4EE4, CD9864D9AAO@ ;A4>B@ ~ (F<?P84): public class A 
{ 
~A 
{ 
Console.WriteLine("I'm being des 
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cructed"); 
} 
} 
public class Application 
{ 
public static void Main() 
{ 
A a = new A(); 
a = null; 
} 
}  
#DB7D4@@4 6O6989F 
"I'm being destructed" 
4. #"$3�"� �/#"�!�!�3 $��"&/ 
#BDS8B> 6OCB?A9A<S D45BFO: 
1. %BEF46<FP  CDB7D4@@G,  >BFBD4S  CDB89@BAEFD<DG9F CB  B8AB@G  <;  64D<4AFB6,  
CD<6989AAOI 6 E?98GRM9= F45?<J9. �6B8<@O9 ;A4K9A<S < D9;G?PF4FO    6O69EF< A4 Q>D4A 
8<EC?9S. 
�4D<4AFO 
"C<E4A<9 89=EF6<= CDB7D4@@O 
1 
%B;84FP >?4EE, 6AGFD< >BFBDB7B BCD989?<FP 869 C9D9@9AAO9 4 J9?GR < EFDB>B6B7B F<C4, 4 
F4>:9 6?B:9AAO= >?4EE E 4A4?B7<KAO@< C9D9@9AAO@<. �ECB?P;B64FP >?4EEO 8?S 
CD<E64<64A<S A9>BFBDOI ;A4K9A<= ;484AAB7B F<C4, ;4F9@ 6O69EF< <I A4 Q>D4A. )B8 
CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
2 
�ECB?P;GS E6B=EF6B A4E?98B64A<S EB;84FP  >?4EE 8?S B5D45BF>< 54; 84AAOI 86GI F<CB6. 
%B;84FP CB >?4EEG 8?S >4:8B= <; ��. �B?R B5M9= HGA>J<BA4?PABEF< B59<I �� CB@9EF<FP 
6 54;B6O= >?4EE, 4 864 8DG7<I >?4EE4 E89?4FP 97B CDB<;6B8AO@<. ' >4:8B7B >?4EE4 8B?:9A 
5OFP D94?<;B64A EB5EF69AAO= >BAEFDG>FBD, A9;46<E<@O= BF 54;B6B7B >?4EE4. )B8 
CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
3 
%B;84FP >?4EE, 6 >BFBDB@ 5G89F  3 K<E?B6OI < 3 EFDB>B6OI C9D9@9AAOI. �4F9@ EB;84FP 
8BK9DA<= >?4EE, EB89D:4M<= 6E9 C9D9@9AAO9 54;B6B7B >?4EE4, 4 F4>:9 8B546BKAO9  B5B<I  
F<CB6.  #D<  CB@BM<  ;4@9AO  @9FB8B6 3 <;@9A<FP  1  <; C9D9@9AAOI DB8<F9?PE>B7B >?4EE4 
6 8BK9DA9@. )B8 CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
4 
%B;84FP  54;B6O=  >?4EE  <  CB8>?4EE E  CDB<;6B?PAO@<  C9D9@9AAO@<.  �4F9@ ;4CD9F<FP 
A4E?98B64A<9 B8AB7B <; >?4EEB6 < CDB89@BAEFD<DB64FP D45BFG ;4CD9F4 A4 Q>D4A9.)B8 
CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
5 
%B;84FP 2 54;B6OI >?4EE4 E C9D9@9AAO@< K<E?B6B7B < EFDB>B6B7B F<CB6. �4F9@ EB;84FP 
8BK9DA<= >?4EE, >BFBDO= 5G89F A4E?98B64FP K<E?B6O9 J9?O9 C9D9@9AAO9 B8AB7B  54;B6B7B  
>?4EE4  <  EFDB>B6O9  6FBDB7B.  #4D4@9FDO  CB?GK9AAB7B  >?4EE4 6O69EF< A4 Q>D4A. )B8 
CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
6 
�ECB?P;GS E6B=EF6B CB?<@BDH<;@4 EB;84FP 54;B6O= >?4EE, 6 >BFBDB@ BCD989?<FP 
6<DFG4?PAO=  @9FB8,  >BFBDO=  5G89F  6;4<@B89=EF6B64FP  E  2-@S  CB8>?4EE4@<  6 
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;46<E<@BEF< BF <;@9A9A<S C4D4@9FDB6 >4:8B7B <; A<I. )B8 CDB7D4@@O BFB5D4;<FP E 
>B@@9AF4D<S@<. 
7 
%B;84FP  54;B6O=  >?4EE  <  2  A4E?98GRM<I  97B  CB8>?4EE4  E  8BCB?ASRM<@< 
C9D9@9AAO@<.  �4F9@  EB;84FP  6<DFG4?PAO=  @9FB8 ;4CD9MёAAO= 8?S  1-7B CB8>?4EE4 < 
6;4<@B89=EF6GRM<= EB 6FBDO@. )B8 CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
8 
%B;84FP  54;B6O=  >?4EE,  4  ;4F9@  6?B:9AAO=  6  A97B  >?4EE.  �4F9@  EB;84FP  >?4EE, 
>BFBDO= 5G89F COF4FPES B5D4F<FES > 6?B:9AAB@G K9D9; 54;B6O=. &4>:9 EB;84FP Q>;9@C?SD 
6?B:9AAB7B F<C4. )B8 CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
9 
%B;84FP 2 54;B6OI >?4EE4 < G >4:8B7B CB 2 8BK9DA<I >?4EE4 E 8BCB?A<F9?PAO@< 
C9D9@9AAO@<.  �4F9@  <ECB?P;B64FP  6<DFG4?PAO9  @9FB8O  6  >4:8B@  <;  54;B6OI >?4EEB6, 
>BFBDO9 5G8GF 6;4<@B89=EF6B64FP E C9D9@9AAO@< 8BK9DA<I >?4EEB6 A9 E6B97B 
DB8<F9?PE>B7B >?4EE4. )B8 CDB7D4@@O BFB5D4;<FP E >B@@9AF4D<S@<. 
10 
%B;84FP 54;B6O= >?4EE < 3 8BK9DA<I >?4EE4. %HBD@<DB64FP 6<DFG4?PAO= @9FB8 >BFBDO= 
5G89F D45BF4FP FB?P>B E 2-@S <; 8BK9DA<I @9FB8B6. 3-= 8BK9DA<= >?4EE ;4CD9F<FP. )B8 
CDB7D4@@O BFB5D4;<FP >B@@9AF4D<S@<. 
2. �69EF< CDB7D4@@G E >?46<4FGDO E <ECB?P;B64A<9@ Visual Studio 2005. 
3. "F?48<FP CDB7D4@@G < ;4CGEF<FP A4 6OCB?A9A<9.  
5. %"��$��!�� "&+�&� 
� BFK9F9 8B?:AO 5OFP CD98EF46?9A F9>EF CDB7D4@@O, ;A4K9A<S 66B8<@OI 69?<K<A < 
CB?GK9AAO9 ;A4K9A<S 6O6B8<@OI 69?<K<A.  
6. �"#$"%/ ��3 %� "�"!&$"�3 
1. +FB F4>B9 >?4EEO 6 %# < 8?S K97B BA< <ECB?P;GRFES? 
2. %HBD@G?<DG=F9 CD46<?4 B5NS6?9A<S >?4EEB6. 
3. �4><9 EGM9EF6GRF BEAB6AO9 «EFB?CO» ""# ? 
4. �4>B6 E@OE? CD<@9A9A<S E6B=EF6 <A>4CEG?SJ<< ? 
5. +FB F4>B9 CE968B<A>4CEG?SJ<S ? 
6.  B:AB ?< CDB<;6B8<FP A4E?98B64A<9 BF A9E>B?P><I 54;B6OI >?4EEB6? 
7. %HBD@G?<DG=F9 EGFP CB?<@BDH<;@4 6 C#. 
 

 

#$��&�+�%��3 $��"&� №19. !�%���"��!�� � #"�� "$(��  

2.6. !4E?98B64A<9 < CB?<@BDH<;@ $4EE@BFD<@ CD<@9DO A4E?98B64A<S. 
"5NS6<@ AB6O= >?4EE, A4E?98GRM<= Employee: 
class Manager : Employee { 

// @9A98:9D 8B?:9A ;A4FP >B?<K9EF6B BCJ<BAB6 
private ulong numberOfOpoints; 

} 
"C<L9@ 6 >?4EE9 Manager E6B=EF6B OptionsNumber: 
// E6B=EF6B >B?<K9EF6B BCJ<BAB6 
public ulong OptionsNumber { get { 

return numberOfOpoints; 

} 

set { 

numberOfOpoints = value; 
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} 

} 
� Main EB;848<@ CD98EF46<F9?S >?4EE4 Manager: 
Manager m = new Manager(); 
&B?>G 6 QFB@ CB>4 A9F 4 A9?P;S ;484FP ;A4K9A<S Q?9@9AFB6 84AAOI. �;@9A<@ F<C 8BEFGC4 
> Q?9@9AF4@ 84AAOI >?4EE4 Employee: 
class Employee { 

// A4;64A<9 BD74A<;4J<< 

protected static string company_name; 

// ;4>DOFO9 84AAO9 >?4EE4 protected EmployeeHelper helper; protected string fullName; 

protected short empID; protected double currPay; 

. . . 

} 
� >?4EE9 Manager BC<L9@ >BAEFDG>FBDO: 
// >BAEFDG>FBD CB G@B?K4A<R 

public Manager() { 

} 

// >BAEFDG>FBD CD9B5D4;B64A<S 
public Manager(short empID) { this.empID = empID; 

} 
&9C9DP 69DA9@ES 6 HGA>J<R Main < <;@9A<@ EB;84A<9 CD98EF46<F9?S @9A98:9DB6: 

Manager m = new Manager(102); 
�A4K9A<S 8DG7<I Q?9@9AFB6 >?4EE4 ;4848<@ K9D9; E6B=EF64, < 6O6989@ ;A4K9A<S CD< 

CB@BM< DisplayStats: 
m.Name = "John"; m.Salary = 60000.0; 

// <AHBD@4J<S B @9A98:9D9 
((Employee)m).DisplayStats(); 

"CD989?<@ 9M9 B8<A >BAEFDG>FBD >?4EE4 Manager, <ECB?P;GS >BAEF- DG>FBD 
54;B6B7B >?4EE4 base: 
// 9M9 B8<A >BAEFDG>FBD >?4EE4 Manager 

public Manager(string name, short id, double pay, ulong p) 

: base(name, id, pay) { numberOfOpoints = p; 

} 
%B;848<@ AB6B7B CD98EF46<F9?S >?4EE4 Manager E <ECB?P;B64A<9@ AB- 6B7B 

>BAEFDG>FBD4, >BA9J HGA>J<< Main: 
Manager m2 = new Manager("Sam", 103, 40000.0, 20); ((Employee)m2).DisplayStats(); 
#9D9BCD989?<@ 6<DFG4?PAO= @9FB8 DisplayStats 8?S >?4EE4 Manager, 
<ECB?P;GS BCD989?9AAO= D4A99 @9FB8 54;B6B7B >?4EE4 (base): 
// 6O6B8<F E6989A<S B F9>GM9@ EBEFBSA<< 

public override void DisplayStats() { base.DisplayStats(); 

Console.WriteLine(""CJ<BAB6: {0}", numberOfOpoints); 

} 
&9C9DP 6@9EFB EFDB> 6<84 
((Employee)m).DisplayStats(); 
@B:AB <ECB?P;B64FP EFDB>< 6<84 
m.DisplayStats(); 
"CD989?<@ 9M9 B8<A CDB<;6B8AO= >?4EE 8?S CDB846J4. #DB8469J 8B?:9A ;A4FP B5N9@ 
CDB84:: 
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class Salesman : Employee { private ulong numberOfSales; 

} 
"CD989?<@ >BAEFDG>FBDO, 4A4?B7<KAO9 >BAEFDG>FBD4@ Manager: 
// >BAEFDG>FBDO 

public Salesman() { } 

public Salesman(string name, short id, double pay, ulong p) 

: base(name, id, pay) { numberOfSales = p; 

} 
"C<L9@ 6<DFG4?PAO= @9FB8 DisplayStats 8?S CDB846J4: 
// 6O6B8<F E6989A<S B F9>GM9@ EBEFBSA<< 

public override void DisplayStats() { base.DisplayStats(); 

Console.WriteLine("#DB84:: {0}", numberOfSales); 

} 

 
� HGA>J<< Main EB;849@ AB6B7B CDB846J4 < 6O6B8<@ 97B 84AAO9: 
Salesman s = new Salesman("Stan", 201, 20000, 10); s.DisplayStats(); 

%B;848<@ 9M9 B8<A >?4EE, CDB<;6B8AO= BF >?4EE4 CDB846J4 4 CDB84- 69J A4 
A9CB?AO= D45BK<= 89AP (part-time salesman).  O IBF<@ F4>:9, KFB- 5O BF AB6B7B >?4EE4 
A9?P;S 5O?B 84?99 CDB8B?:4FP A4E?98B64A<9. � QFB@ E?GK49 >?4EE BCD989?S9FES EB E?B6B@ 
sealed: 
// >?4EE, ;4>4AK<64RM<= J9CBK>G A4E?98B64A<S 
sealed class POINTSalesman : Salesman { 

} 
�4AAO= >?4EE A9 @B:9F 6OEFGC4FP 6 >4K9EF69 54;B6B7B. "CD989?<@ >BAEFDG>FBDO AB6B7B 
>?4EE4: 
// >BAEFDG>FBDO 

public POINTSalesman() { } 

public POINTSalesman(string name, short id, double pay, ulong 

p) 

: base(name, id, pay, p) { 

} 
� HGA>J<< Main EB;848<@ CD98EF46<F9?S < 6O6989@ 97B 84AAO9: 
POINTSalesman points = new POINTSalesman("WhoAmI", 301, 

10000, 8); 

points.DisplayStats(); 

 

2.7. #DBEFD4AEF64 <@9A 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpNS. 

#DBEFD4AEF6B <@9A 4 QFB ?B7<K9E>4S EFDG>FGD4 8?S BD74A<;4J<< <@9A. "A< 
CB;6B?SRF E7DGCC<DB64FP BCD989?S9@O9 F<CO 84AAOI. 
"CD989?<@ FD< CDBEFD4AEF64 <@9A: 
namespace baseshapes { 

} 

namespace shapes { 

} 

namespace shapes { 

} 
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"5D4F<@ 6A<@4A<9, KFB 864 CDBEFD4AEF64 <@9A A4;64AO B8<A4>B6B. � C9D6B@ CDBEFD4AEF69 
<@9A D4ECB?4749@ BC<E4A<9 >?4EE4 figure: 
namespace baseshapes { class figure { 

} 

} 
�B 6FBDB@ CDBEFD4AEF69 <@9A BCD989?<@ >?4EE circle: 
namespace shapes { using baseshapes; 

class circle : figure { 

} 

} 
� FD9FP9@ CDBEFD4AEF69 <@9A BCD989?<@ >?4EE square. 
"C<L9@ 6 >?4EE9 figure 45EFD4>FAO= @9FB8: 
class figure { 

virtual public void draw() {} 

} 

� >?4EE4I circle < square BC<L9@ D94?<;4J<R @9FB84 draw, <ECB?P;GS @B8<H<>4FBD 
override. #GEFP @9FB8O 6O6B8SF 6 >BAEB?P A4;64A<S >?4EEB6. 
� HGA>J<< Main @B:AB EB;84FP CD98EF46<F9?S >?4EE4 circle: 
class Program { 

static void Main(string[] args) { shapes.circle c = new shapes.circle(); c.draw(); 

} 

} 

 
#D< CB@BM< using FB :9 E4@B9 E89?4FP 5G89F CDBM9. '>4;O649@ <E- CB?P;B64A<9 
CDBEFD4AEF64 <@9A 6 A4K4?9 @B8G?S: 
using shapes; 
� @9FB89 Main @B:AB A9 <ECB?P;B64FP CDBEFD4AEF6B <@9A shapes: 
class Program { 

static void Main(string[] args) { shapes.circle c = new shapes.circle(); c.draw(); 

square s = new square(); s.draw(); 

} 

} 

 

2.8. �BAFDB?PAO9 6BCDBEO < GCD4:A9A<S 
1. +9@ EFDG>FGD4 BF?<K49FES BF >?4EE4? 
2. +FB A4;O649FES EF4F<K9E><@ >BAEFDG>FBDB@? 
3. �?S K97B AG:9A EF4F<K9E><= >BAEFDG>FBD? 
4. �4> BCD989?SRFES @9FB8O >?4EE4? 
5. �4> BCD989?SRFES E6B=EF64 >?4EE4? 
6. +9@ E6B=EF6B BF?<K49FES BF @9FB84? 
7. �4> BCD989?S9FES A4E?98B64A<9 >?4EEB6? 
8. �4> C9D9BCD989?S9FES 6<DFG4?PAO= @9FB8 >?4EE4? 

#$��&�+�%��3 $��"&� № 20. �5EFD4>FAO9 >?4EEO < <AF9DH9=EO 
*9?<: 
- 45EFD4>FAO9 >?4EEO < <AF9DH9=EO. �484K<: 
- 45EFD4>FAO9 >?4EEO; 
- 45EFD4>FAO9 @9FB8O; 
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- A4E?98B64A<9 45EFD4>FAOI >?4EEB6; 
- A4E?98B64A<9 <AF9DH9=EB6. "CBDAO9 8B>G@9AFO: 
5.1. �4;B6O= >?4EE 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpShapes. 
!4L4 C9D64S J9?P 4 6BECDB<;69EF< <9D4DI<R >?4EEB6 79B@9FD<K9- E><I H<7GD Shape 
4 Circle, Square. 
�?4EE Shape. "C<L9@ E?98GRM<9 Q?9@9AFO >?4EE4: 
- ;4M<M9AAB9 CB?9 name F<C4 string, ;A4K9A<9 CB G@B?K4A<R "figure", 

- >BAEFDG>FBD CB G@B?K4A<R, 
- >BAEFDG>FBD E C4D4@9FDB@ F<C4 string, ;4849F CB?9 name, 

- A9 6<DFG4?PAO= @9FB8 Draw, 6O6B8<F 6 >BAEB?P "Shape <@S" 
- E6B=EF6B Name. 
#BE?9 BCD989?9A<S >?4EE4 EB;848<@ 6 @9FB89 Main CD98EF46<F9?S, 6O- ;B69@ @9FB8 Draw. 
'598<@ES, KFB 6 >BAEB?P 6O6B8<FES A4;64A<9 >?4EE4 < <@S B5N9>F4. 
�4@9K4A<9 CB HBD@<DB64A<R >BAEFDG>FBD4. � C# 6 >BAEFDG>FBD9 9EFP EC<EB> 
<A<J<4?<;4J<<, >4> < 6 C++, B8A4>B 6 A9@ @B:AB 6O;O64FP FB?P>B >BAEFDG>FBDO. 
�BAEFDG>FBD 54;B6B7B >?4EE4 6O;O649FES CD< CB@BM< >?R- K96B7B E?B64 base, 8DG7B= 
>BAEFDG>FBD QFB7B :9 >?4EE4 6O;O649FES CD< CB- @BM< >?RK96B7B E?B64 this. 
�O @B:9F9 CBCDB5B64FP EB;84FP >BAEFDG>FBD E C4D4@9FDB@, ;484R- M<@ CB?9 name, 
E?98GRM<@ B5D4;B@: 
class Shape { 

public Shape(string n) : name(n) { 

} 

} 
#D< QFB@ >B@C<?SFBD 5G89F EBB5M4FP B5 BL<5>9. &4> A9?P;S. 
% 8DG7B= EFBDBAO, 6O @B:9F9 BCD989?<FP >BAEFDG>FBD E 86G@S C4D4- @9FD4@<. �?S QFB7B 
8B546PF9 6 >?4EE ;4>DOFB9 CB?9 ID J9?B7B F<C4, ;A4K9- A<9 CB G@B?K4A<R AG?96B9. 
&9C9DP @B:AB ;484FP 864 E?98GRM<I >BAEFDG>FBD4: 
public Shape(string name) { this.name = name; 

} 

public Shape(string name, int id) : this(name) { ID = id; 

} 
�89EP this(name) 6O;O649F >BAEFDG>FBD E B8A<@ C4D4@9FDB@. 
5.2. �5EFD4>FAO= >?4EE 
%89?49@ >?4EE Shape 45EFD4>FAO@. 
�?S QFB7B > BC<E4A<R >?4EE4 8B546<@ @B8<H<>4FBD abstract: 
abstract class Shape { 
'598<@ES, KFB EB;84FP CD98EF46<F9?S >?4EE4 F9C9DP A9?P;S, CBQFB@G G84?<@ <; Main 
EB;84A<9 CD98EF46<F9?S. �5EFD4>FAO= >?4EE @B:9F E?G- :<FP FB?P>B 6 >4K9EF69 54;B6B7B 
>?4EE4. #BQFB@G 84?99 BC<EO649@ 864 CDB<;6B8AOI >?4EE4 Circle < Square.  9FB8O Draw 
QF<I >?4EEB6 6O6B8SF 6 >BAEB?P "Circle <@S" < "Square <@S" EBBF69FEF69AAB. 
�4@9F<@, KFB @9FB8O Draw A9 @B7GF <@9FP @B8<H<>4FBD override, QFBF @B8<H<>4FBD 
8BCGEF<@, FB?P>B 9E?< EBBF69FEF6GRM<= @9FB8 54;B6B7B >?4EE4 <@99F @B8<H<>4FBD 
virtual, abstract <?< override. 
� Main EB;849@ CD98EF46<F9?9= >?4EEB6 < 6O;O649@ <I @9FB8O Draw. 
'59:849@ES, KFB @9FB8O 6O6B8SF CD46<?PAB9 A4;64A<9 >?4EE4: 
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Circle circle Square square 
&9C9DP CBCDB5G9@ E?98GRM<= >B8: 
Shape fc = new Circle("circle"); fc.Draw(); 

Shape fs = new Square("square"); fs.Draw(); 
'598<@ES, KFB 6 >BAEB?P 6O6B8SFES EFDB><: 
Circle circle Square square Shape circle Shape square 
1FB7B < E?98B64?B B:<84FP. &9C9DP 6>?RK<@ CB?<@BDH<;@. 
� @9FB8 Draw 54;B6B7B >?4EE4 8B546<@ @B8<H<>4FBD virtual, 6 @9FB8O 
Draw CDB<;6B8AOI >?4EEB6 8B546<@ @B8<H<>4FBD override. 
'598<@ES, KFB 6O6B8SFES EFDB><: 
Circle circle Square square Circle circle Square square 
&4><@ B5D4;B@, <9D4DI<S >?4EEB6 H<7GD D94?<;B64A4. 
5.3. �5EFD4>FAO= @9FB8 
� 45EFD4>FAB@ >?4EE9 @B:AB BCD989?<FP 45EFD4>FAO= @9FB8. 
#DB5G9@ CD<C<E4FP @B8<H<>4FBD abstract > @9FB8G Draw 54;B6B7B >?4EE4 Shape. 
�B@C<?SFBD EBB5M<F B5 BL<5>9. 
�B-C9D6OI, @9FB8 A9 8B?:9A <@9FP D94?<;4J<<: 
public abstract virtual void Draw(); 
�B@C<?SFBD 6E9 D46AB A9 8BCGE>49F QFBF >B8. 
�B-6FBDOI, 45EFD4>FAO= @9FB8 6<DFG4?PAO= CB BCD989?9A<R, CBQFB- @G AG:AB G84?<FP 
@B8<H<>4FBD virtual, 4 @B8<H<>4FBDO abstract < virtual 6;4<@B<E>?RK4RM<9, @B:AB 
<ECB?P;B64FP ?<5B FBF, ?<5B 8DG7B=. 
#BE?9 G84?9A<S @B8<H<>4FBD virtual CDB7D4@@4 EAB64 ;4D45BF49F. 
�AF9D9EAB F4>:9 G;A4FP, @B:AB ?< BCD989?<FP 45EFD4>FAO= @9FB8 6 A9 45EFD4>FAB@ 
54;B6B@ >?4EE9. #DB5G9@ G84?<FP @B8<H<>4FBD abstract G >?4EE4 Shape: 
class Shape { 
'598<@ES, KFB >B@C<?SFBD EBCDBF<6?S9FES. 
!9?P;S BCD989?SFP 45EFD4>FAO= @9FB8 6 A9 45EFD4>FAB@ >?4EE9. 
5.4. �AF9DH9=EO 
�?4EE C# @B:9F A4E?98B64FP FB?P>B B8<A 54;B6O= >?4EE, @AB:9EF69A- AB9 A4E?98B64A<9 
>?4EEB6 <E>?RK9AB. "8A4>B D4;D9L9AB @AB:9EF69AAB9 A4E?98B64A<9 <AF9DH9=EB6. 
�AF9DH9=E BCD989?S9FES <A4K9, K9@ 45EFD4>FAO= >?4EE. 
"F?<K<9 CDBS6?S9FES 6 FB@, KFB @9FB8O <AF9DH9=E4 S6?SRFES 45EF- D4>FAO@< (< 
6<DFG4?PAO@<) CB BCD989?9A<R, CBQFB@G A<>4><9 @B8<H<>4- FBDO 6 BC<E4A<< @9FB8B6 
A98BCGEF<@O, 84:9 public. �DB@9 @9FB8B6, <A- F9DH9=E @B:9F EB89D:4FP FB?P>B E6B=EF64, 
EB5OF<S < <A89>E4FBDO. 
#9D6O= <AF9DH9=E, >BFBDO= @O BCD989?<@, QFB IDrawable. 
1FBF <AF9DH9=E BCD989?S9F FB?P>B @9FB8 Draw: 
interface IDrawable { void Draw(); 

} 
"C<E4A<9 <AF9DH9=E4, >4> 6<8<@, @4>E<@4?PAB GCDBM9AB. &9C9DP BC<EO649@ 
A4E?98B64A<9 <AF9DH9=E4 >?4EEB@ Shape: 
abstract class Shape : IDrawable { 
'8<6<F9?PAB, AB >B@C<?SFBD A9 EBCDBF<6?S9FES A4L<@ 89=EF6<S@. 
#BCDB5G=F9 ;4>B@@9AF<DB64FP @9FB8 Draw >?4EE4 Shape. �?S K<EFBFO Q>EC9D<@9AF4 
AG:AB F4>:9 ;4>B@@9AF<DB64FP BC<E4A<9 CDB<;6B8AOI >?4EEB6 < >B8 @9FB84 Main. 
&9C9DP >B@C<?SFBD EBCDBF<6?S9FES. 
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�E?< 6 <AF9DH9=E9 9EFP @9FB8, 6 CDB<;6B8AB@ 45EFD4>FAB@ >?4EE9 BA 8B?:9A 5OFP 
45EFD4>FAO@ <?< <@9FP D94?<;4J<R. 
�5EFD4>FAO@ @9FB8 Draw >?4EE4 Shape S6?S9FES E9=K4E. #GEFP CDB<;6B8AO9 >?4EEO 
BC<E4AO. 
#BCDB5G9@ CD<C<E4FP D94?<;4J<R @9FB8G Draw >?4EE4 Shape: 
public virtual void Draw() { Console.WriteLine("Shape {0}", name); 

} 
�B@C<?SFBD 8BCGE>49F F4>GR HBD@G @9FB84. 
&4><@ B5D4;B@, 45EFD4>FAO= >?4EE, A4E?98GRM<= <AF9DH9=E, @B:9F BCD989?SFP ?<5B 
45EFD4>FAO=, ?<5B 6<DFG4?PAO= @9FB8.  B8<H<>4FBD override 6 QFB@ E?GK49 6 >?4EE9 
Shape A98BCGEF<@. 
�9DA9@ A4;48 45EFD4>FAO= @9FB8 Draw >?4EE4 Shape: 
public abstract void Draw(); 
"C<L9@ <AF9DH9=E IPointy (G7?B64FO=): 
interface IPointy { 

// 45EFD4>FAO= Q?9@9AF <AF9DH9=E4 
int Points(); 

} 
"C<EO649@ A4E?98B64A<9 QFB7B <AF9DH9=E4 >?4EEB@ Square, CBFB@G KFB >648D4F <@99F 
K9FOD9 G7?4: 
class Square : Shape, IPointy { 
&9C9DP @O B5S;4AO BC<E4FP @9FB8 Points 6 >?4EE9 Square, @9FB8 6B;- 6D4M49F ;A4K9A<9 4. 
$94?<;4J<S 8B?:A4 BF?<K4FPES BF @9FB84 <AF9DH9=E4 B5S;4F9?PAO@ A4?<K<9@ 
@B8<H<>4FBD4 public. 
1>EC9D<@9AF<DG9@ 6 Main: 
Console.WriteLine("points = {0}", s.Points()); Console.WriteLine("points = {0}", 

fs.Points()); 
�OSEAS9@, KFB 6FBD4S EFDB>4 A98BCGEF<@4. "5N9>F s <@99F F<C Square, 
B5N9>F fs <@99F F<C Shape. 

5.5. "CD989?9A<9 A4?<K<S <AF9DH9=E4 
�4> G;A4FP, KFB A9>BFBDO= B5N9>F D94?<;G9F A9>BFBDO= <AF9DH9=E? �EFP A9E>B?P>B 
ECBEB5B6. 
%CBEB5 1. #DB5G9@ CD<69EF< B5N9>F > F<CG <AF9DH9=E4. �E?< CD<69- 89A<9 A96B;@B:AB, 
6B;A<>49F <E>?RK9A<9 InvalidCastException, CBQFB@G @O 8B?:AO <ECB?P;B64FP 5?B>< try < 
catch: 
IPointy ip; try { 

} catch (InvalidCastException) { Console.WriteLine("No IPointy"); 

} 
1FB CB?<7BA 8?S <ECOF4A<S. 
� 5?B> try 6C<EO649@ EA4K4?4 CD<6989A<9 B5N9>F4 s > F<CG IPointy < CDB5G9@ CD<E6B<FP 
QFB C9D9@9AAB= ip F<C4 <AF9DH9=E4: 
ip = (IPointy)s; 

Console.WriteLine("points = {0}", ip.Points()); 
'598<@ES, KFB QFBF HB>GE G849FES. &9C9DP CBCDB5G9@ E89?4FP FB :9 E4@B9 8?S B5N9>F4 fs, 
;4F9@ 8?S B5N9>F4 E >?4EE4 Circle. $9;G?PF4F F9EF<DB- 64A<S ;4C<EO649@ 6 BFK9F. 
%CBEB5 2. �ECB?P;G9@ >?RK96B9 E?B6B as. #B?<7BA 8?S QFB7B <ECOF4- A<S 6O7?S8<F 
E?98GRM<@ B5D4;B@: 
ip = s as IPointy; if (ip == null) { 
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Console.WriteLine("No as IPointy"); 

} else { 

Console.WriteLine("points = {0}", ip.Points()); 

} 
&9EF<DB64A<9 ;4>?RK49FES 6 <ECB?P;B64A<< 6@9EFB C9D9@9AAB= s 6 CD<6989AAB@ 
HD47@9AF9 >B84 6E9I 8DG7<I C9D9@9AAOI. 
%CBEB5 3. �ECB?P;G9@ >?RK96B9 E?B6B is 6 GE?B6<<. #D<@9D >B84 8?S B5N9>F4 s <@99F 
E?98GRM<= 6<8: 
if (s is IPointy) { 

Console.WriteLine("points = {0}", ((IPointy)s).Points()); 

} else { 

Console.WriteLine("No is IPointy"); 

} 
"5D4F<@ 6A<@4A<9, KFB B5N9>F 6 A9>BFBDOI E?GK4SI FD95G9F CD<6989- A<S > F<CG IPointy. 
� A9>BFBDOI E?GK4SI CD<6989A<9 A9 B5S;4F9?PAB. 
"C<L9@ 9M9 B8<A <AF9DH9=E: 
public interface IDraw3D { void Draw(); 

} 
#GEFP >?4EE Square A4E?98G9F 864 <AF9DH9=E4: 
class Square : Shape, IPointy, IDraw3D 
#BE>B?P>G Square C9D9BCD989?S9F @9FB8 Draw, E?98GRM<= >B8 CD<6B- 8<F > 
86GE@OE?9AABEF<: 
if (s is IDraw3D) { ((IDraw3D)s).Draw(); 

} else { 

Console.WriteLine("No IDraw3D"); 

} 
�89EP <ECB?P;G9FES <@9RM<=ES @9FB8 Draw >?4EE4 Square. 
� QFB@ E?GK49 AG:AB C9D9BCD989?<FP @9FB8 <AF9DH9=E4 IDraw3D E <ECB?P;B64A<9@ 
>64?<H<>4FBD4 E?98GRM<@ B5D4;B@: 
// IDraw3D 

void IDraw3D.Draw() { Console.WriteLine("Square3D {0}", name); 

} 
&9C9DP 6E9 6O6B8<FES CD46<?PAB. 
5.6. �AF9DH9=EO >4> C4D4@9FDO @9FB8B6 
'>4;4F9?< A4 <AF9DH9=EO @B7GF 5OFP <ECB?P;B64AO >4> C4D4@9FDO @9FB8B6. "C<L9@ 
@9FB8 8?S D<EB64A<S FD9I@9DAOI B5N9>FB6, C4D4@9FD @9FB84 4 G>4;4F9?P A4 <AF9DH9=E 
IDraw3D: 
class Program { 

public static void DrawShapeIn3D(IDraw3D itf3d) { Console.WriteLine("*** 

DrawShapeIn3D ***"); itf3d.Draw(); 

} 

 
&9C9DP 6 Main @B:AB 6O;64FP QFG HGA>J<R 8?S F9I B5N9>FB6, >BFBDO9 CB889D:<64RF 
<AF9DH9=E IDraw3D, A4CD<@9D: 
if (s is IDraw3D) { ((IDraw3D)s).Draw(); DrawShapeIn3D((IDraw3D)s); 

} else { 

Console.WriteLine("No IDraw3D"); 

} 
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5.7. �9D4DI<S <AF9DH9=EB6 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpInterfaces. 
�AF9DH9=EO @B7GF B5D4;B6O64FP <9D4DI<<. �E?< >?4EE A4E?98G9F B8<A <; <AF9DH9=EB6 
<9D4DI<<, FB BA 8B?:9A C9D9BCD989?<FP 6E9 @9FB8O 6E9I <AF9DH9=EB6 669DI CB <9D4DI<<. 
"C<L9@ <9D4DI<R E?98GRM<I <AF9DH9=EB6: 
// <9D4DI<S <AF9DH9=EB6 
interface IDraw { void Draw(); 

} 

interface IDraw2 : IDraw { void DrawToPrinter(); 

} 

interface IDraw3 : IDraw2 { void DrawToMetafile(); 

} 
"C<L9@ >?4EE, >BFBDO= A4E?98G9F 6E9 <AF9DH9=EO <9D4DI<<: 
class SuperImage : IDraw3 { 

} 
�?4EE SuperImage 8B?:9A BCD989?SFP @9FB8O 6E9I <AF9DH9=EB6. "C<EO649@ 6E9 @9FB8O. 
#GEFP @9FB8O 6O6B8SF E?98GRM<9 EFDB><: 
IDraw.Draw IDraw2.DrawToPrinter IDraw3.DrawToMetafile 
� @9FB89 Main EB;849@ CD98EF46<F9?S SuperImage, < BC<EO649@ CB?<- 7BA 8?S <ECOF4A<=: 
SuperImage si = new SuperImage(); try { 

} 

catch (InvalidCastException) { Console.WriteLine("No Interface"); 

} 
� 5?B>9 try CBE?98B64F9?PAB CB8EF46?S9@ E?98GRM<9 HD47@9AFO >B84. (D47@9AF 1: 
 
 
(D47@9AF 2: 
 
(D47@9AF 2: 
// CB?GK<@ EEO?>G A4 <AF9DH9=E IDraw IDraw idr = (IDraw)si; 

idr.Draw(); 

 

 

// CB?GK<@ EEO?>G A4 <AF9DH9=E IDraw2 IDraw2 idr2 = (IDraw2)si; idr2.Draw(); 

idr2.DrawToPrinter(); 

 

 

// A9 IBF<@ <ECB?P;B64FP EEO?>G A4 <AF9DH9=E IDraw3 ((IDraw3)si).Draw(); 

((IDraw3)si).DrawToPrinter(); ((IDraw3)si).DrawToMetafile(); 

5.8. �BAFDB?PAO9 6BCDBEO < GCD4:A9A<S 
1. +FB B;A4K4RF this() < base() 6 EC<E>9 <A<J<4?<;4J<< >BAEFDG>FBD4? 
2. �4> BC<E4FP 45EFD4>FAO= >?4EE? 
3. �4> BC<E4FP 45EFD4>FAO= @9FB8? 
4. �4>B= @B8<H<>4FBD @B:9F <@9FP @9FB8 54;B6B7B >?4EE4 8?S FB7B, KFB5O @9FB8 
CDB<;6B8AB7B >?4EE4 @B7 <@9FP @B8<H<>4FBD override? 
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5. �E?< 45EFD4>FAO= >?4EE A4E?98G9F <AF9DH9=E, >4>B9 BCD989?9A<9 @9FB84 
<AF9DH9=E4 @B:9F 5OFP 6 45EFD4>FAB@ >?4EE9? 
6. �4> BC<EO649FES <AF9DH9=E? 
7. �4><9 Q?9@9AFO @B:9F EB89D:4FP <AF9DH9=E? 
8. %>B?P>B 54;B6OI >?4EEB6 < <AF9DH9=EB6 @B:9F <@9FP >?4EE? 
9. �4> BCD989?<FP A4?<K<9 <AF9DH9=E4 G B5N9>F4? 
10. �4> BCD989?SRFES @9FB8O E B8<A4>B6O@ A4;64A<9@, AB CD<A48?9- :4M<9 
D4;AO@ <AF9DH9=E4@? 

#$��&�+�%��3 $��"&� № 21. �AF9DH9=EO < >B??9>J<< C# 
*9?<: 
- D94?<;4J<S E<EF9@AOI <AF9DH9=EB6. �484K<: 
- <AF9DH9=EO IEnum9rable < IEnumerator; 

- <AF9DH9=E ICloneable; 

- <AF9DH9=E IComparable; 

- <AF9DH9=E IComparer; 

- >?4EE ArrayList; 
 
"CBDAO9 8B>G@9AFO: 
 

6.1. �AF9DH9=EO C9D9K<E?9A<S 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpNumerable. 
Microsoft .NET B5N98<AS9F 6 5<5?<BF9>9 54;B6OI >?4EEB6 6E9 ?GKL99, KFB A4>BC?9AB 6 
CDB7D4@@<DB64A<< ;4 CBE?98A<9 89ESF<?9F<S. #D< <;GK9- A<< 5<5?<BF9>< 54;B6OI 
>?4EEB6 @B:AB B5A4DG:<FP @AB:9EF6B >?4EEB6- ;47BFB6B>, <ECB?P;GRM<I B8A< < F9 :9 
EF4A84DFAO9 <AF9DH9=EO. %?98G9F A4GK<FPES <ECB?P;B64FP QF< <AF9DH9=EO, KFB5O 
EB;8464FP E6B< >?4EEO. 
"C<L9@ >?4EE Car (46FB@B5<?P): 
class Car { 

private string name = "noname"; public Car() { } 

public Car(string name) { this.name = name; 

} 

public string Name { 

get { return name; } 

} 

} 
"C<L9@ >?4EE Cars (E64?>4 46FB@B5<?9=): 
class Cars { 

private Car[] cars; public Cars() { 

cars = new Car[4]; 

cars[0] = new Car("alpha"); cars[1] = new Car("porshe"); cars[2] = new Car("nissan"); 

cars[3] = new Car("���-13"); 

} 

} 
�O?B 5O BK9AP G8B5AB <ECB?P;B64FP J<>? foreach/in 8?S CDBE@BFD4 E64?><. � 8?S QFB7B 
AG:AB 6E97B ?<LP BC<E4FP <AF9DH9=E IEnum9rable (C9- D9K<E?S9@O=). 
#D9:89 A9B5IB8<@B G84?<FP CBE?98A99 E?B6B Generic 6 using: 
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using System.Collections.Generic; 
�B?:AB CB?GK<FPES: 
using System.Collections; 
"C<EO649@ A4E?98B64A<9 >?4EE4 IEnumerable: 
class Cars : IEnumerable { 
&<C IEnumerable <@99F B8<A @9FB8 GetEnumerator, 6B;6D4M4RM<= F<C 
IEnumerator. � @O 8B?:AO BC<E4FP QFBF @9FB8 6 >?4EE9 Cars: 
// IEnumerable 

public IEnumerator GetEnumerator() { 

for (int i = 0; i < cars.Length; i++) { 

// @AB7B>D4FAO= 6B;6D4F 
yield return cars[i]; 

} 

} 
#9D9IB8<@ 6 @9FB8 Main. 
%B;849@ E64?>G 46FB@B5<?9= < CDBE@4FD<649@ 99: 
Cars carlot = new Cars(); foreach (Car c in carlot) { 

Console.WriteLine(c.Name); 

} 
#D< A4E?98B64A<< <AF9DH9=E4 IEnumerator AG:AB BC<E4FP F4>:9 97B Q?9@9AFO: void Reset 
4 C9D9@9M9A<9 > C9D6B@G Q?9@9AFG (@9FB8), bool MoveNext 4 C9D9@9M9A<9 > 
E?98GRM9@G Q?9@9AFG (@9FB8), object Current 

4 6B;6D4M49F F9>GM<= Q?9@9AF (E6B=EF6B). 
"C<EO649@ A4E?98B64A<9 IEnumerator: 
class Cars : IEnumerable, IEnumerator { 
"C<EO649@ <A89>E F9>GM97B Q?9@9AF4 (6 >?4EE9 Cars): 
private int current = -1; 
"C<EO649@ D94?<;4J<R @9FB84 Reset (6 >?4EE9 Cars): 
// IEnumerator 

public void Reset() { current = -1; 

} 
"C<EO649@ D94?<;4J<R @9FB84 MoveNext (6 >?4EE9 Cars): 
// IEnumerator 

public bool MoveNext() { 

if (current < cars.Length - 1) { current++; 

return true; 

} else { 

return false; 

} 

} 
"C<EO649@ D94?<;4J<R E6B=EF64 Current (6 >?4EE9 Cars): 
// IEnumerator 

public object Current { get { 

return cars[current]; 

} 

} 
� @9FB89 Main 6O;O649@ AB6O9 @9FB8O (CBE?9 J<>?4 foreach/in): 
carlot.Reset(); carlot.MoveNext(); 
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Console.WriteLine(((Car)carlot.Current).Name); 
�DB@9 FB7B, BC<E46 @9FB8O < E6B=EF64 IEnumerator, @O @B:9@ ;A4K<- F9?PAB GCDBEF<FP 
@9FB8 GetEnumerator >?4EE4 Cars: 
// IEnumerable 

public IEnumerator GetEnumerator() { return (IEnumerator)this; 

/*/ 

for (int i = 0; i < cars.Length; i++) { 

// @AB7B>D4FAO= 6B;6D4F 
yield return cars[i]; 

} 

/*/ 

} 

 

6.2. �AGFD9AA<= C9D9K<E?<F9?P 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpNuminside. 
%AB64 BC<L9@ >?4EE Car: 
class Car { 

private string name = "noname"; public Car() { } 

public Car(string name) { this.name = name; 

} 

public string Name { 

get { return name; } 

} 

} 
%AB64 BC<L9@ >?4EE Cars. 
#D< QFB@ EB;848<@ 6AGFD9AA<= >?4EE CarsEnumerator, >4> D9>B@9A8G- 9F MSDN 2005. 
�;@9ASFP EFDB>< using A9 FD95G9FES. "C<E4A<9 >?4EE4 Cars: 
class Cars : System.Collections.IEnumerable { private Car[] cars; 

} // >BA9J >?4EE4 Cars 
�BAEFDG>FBD >?4EE4 Cars A9 <;@9A<?ES: 
public Cars() { 

cars = new Car[4]; 

cars[0] = new Car("alpha"); cars[1] = new Car("porshe"); cars[2] = new Car("nissan"); 

cars[3] = new Car("���-13"); 

} 
"5NS6<@ ;4>DOFO= >?4EE CarsEnumerator, >BFBDO= 5G89F 6OCB?ASFP DB?P 
C9D9K<E?<F9?S. �?4EE A4IB8<FES 6AGFD< >?4EE4 Cars: 
private class CarsEnumerator : System.Collections.IEnumerator { private int current = -1; 

private Cars c; 

} // >BA9J >?4EE4 CarsEnumerator 
�BAEFDG>FBD >?4EE4 CarsEnumerator CD<A<@49F EEO?>G A4 6A9LA<= >?4EE: 
public CarsEnumerator(Cars c) { this.c = c; 

} 
"EF4?PA4S K4EFP >?4EE4 CarsEnumerator BC<EO649F A9B5IB8<@O9 Q?9- @9AFO <AF9DH9=E4 
IEnumerator: 
public void Reset() { current = -1; 

} 
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public bool MoveNext() { 

if (current < c.cars.Length - 1) { current++; 

return true; 

} else { 

return false; 

} 

} 

public object Current { 

get { return c.cars[current]; } 

} 

} // >BA9J >?4EE4 CarsEnumerator 
!4>BA9J, BC<EO649@ @9FB8 GetEnumerator >?4EE4 Cars: 
public System.Collections.IEnumerator GetEnumerator() { return new 

CarsEnumerator(this); 

} 

} // >BA9J >?4EE4 Cars 
'598<@ES, KFB CDB9>F A9 EB89D:<F BL<5B>. 
� @9FB89 Main EB;849@ E64?>G 46FB@B5<?9= carlot < BC<EO649@ CDB- E@BFD 6E9I 
B5N9>FB6: 
static void Main(string[] args) { Cars carlot = new Cars(); foreach (object o in carlot) { 

Console.WriteLine(((Car)o).Name); 

} 

} 

6.3. �?BA<DG9@O9 B5N9>FO 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpClonable. 
"C<L9@ >?4EE Point (FBK>4 A4 C?BE>BEF<): 
class Point { 

public int x, y; public Point() { } 

public Point(int x, int y) { this.x = x; 

this.y = y; 

} 

public override string ToString() { 

return "(" + x.ToString() + "," + y.ToString() + ")"; 

} 

} 
� @9FB89 Main <ECOFO649@, >4> BA D45BF49F: 
static void Main(string[] args) { Point p1 = new Point(2, 3); 

Console.WriteLine("1: " + p1.ToString()); 

} 
&9C9DP CBCDB5G9@ EB;84FP >BC<R B5N9>F4 Point: 
Point p2 = p1; p2.x = 3; 

Console.WriteLine("2: " + p2.ToString()); Console.WriteLine("1: " + p1.ToString()); 
#BE>B?P>G B5N9>FO >?4EE4 S6?SRFES EEO?BKAO@< F<C4@<, CD< <E- CB?P;B64A<< BC9D4FBD4 
= EB;849FES AB64S EEO?>4 A4 FBF :9 B5N9>F. 
#D< QFB@ <ECB?P;G9FES @9FB8 MemberwizeClone CB G@B?K4A<R. 
+FB5O CB?GK<FP >BC<R B5N9>F4 6@9EFB >BC<< EEO?><, AG:AB BC<E4FP ECBEB5 EB;84A<S 
>BC<<, <ECB?P;GS <AF9DH9=E ICloneable. 
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"C<EO649@ >?4EE Point2, A4E?98GRM<= <AF9DH9=E ICloneable: 
class Point2 : ICloneable { public int x, y; 

public Point2() { } 

public Point2(int x, int y) { this.x = x; 

this.y = y; 

} 

public override string ToString() { 

return "(" + x.ToString() + "," + y.ToString() + ")"; 

} 

} 
#9D9BCD989?S9@ 98<AEF69AAO= @9FB8 Clone <AF9DH9=E4 ICloneable: 
// ICloneable 

public object Clone() { 

return new Point2(this.x, this.y); 

} 

�ECOFO649@ AB6O= >?4EE 6 @9FB89 Main: 
Point2 p3 = new Point2(6, 6); Point2 p4 = (Point2)p3.Clone(); p4.x = 3; 

Console.WriteLine("4: " + p4.ToString()); Console.WriteLine("3: " + p3.ToString()); 
'598<@ES, KFB 6 >BAEB?P 6O6B8<FES: 
1: (2,3) 

2: (3,3) 

1: (3,3) 

4: (3,6) 

3: (6,6) 

 

 

6.4. %D46A<649@O9 B5N9>FO 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpComparable. 
%AB64 BC<L9@ >?4EE Car: 
class Car { 

private string name = "noname"; public Car() { } 

public Car(string name) { this.name = name; 

} 

public string Name { 

get { return name; } 

} 

} 
� @9FB89 Main EB;849@ < 6O6B8<@ EC<EB> 46FB@B5<?9=: 
static void Main(string[] args) { Car[] cars = new Car[4]; cars[0] = new Car("3"); 

cars[1] = new Car("2"); 

cars[2] = new Car("1"); 

cars[3] = new Car("4"); foreach (object c in cars) { 

Console.WriteLine(((Car)c).Name); 

} 

} 
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#GEFP A4@ F9C9DP FD95G9FES GCBDS8BK<FP EC<EB> CD< CB@BM< @9FB84 System.Array.Sort. 
+FB5O QFB 5O?B 6B;@B:AB E89?4FP, B5N9>FO @4EE<64 8B?:AO CB889D:<64FP <AF9DH9=E 
IComparable (ED46A<649@O9). 
�B546?S9@ A4E?98B64A<9 <AF9DH9=E4 IComparable 6 >?4EE Car: 
class Car : IComparable { 
"C<EO649@ 6 >?4EE9 Car, >4> ED46A<64FP B5N9>FO >?4EE4 Car. 
 O <ECB?P;G9@ ED46A9A<9 B5N9>FB6 A4 BEAB69 <@9A<: 
// IComparable 

int IComparable.CompareTo(object o) { return name.CompareTo(((Car)o).name); 

} 
&9C9DP 6 @9FB89 Main @O @B:9@ BFEBDF<DB64FP @4EE<6: 
Array.Sort(cars); Console.WriteLine("Sorted:"); foreach (object c in cars) { 

Console.WriteLine(((Car)c).Name); 

} 

 

%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpComparer. 
%AB64 BC<L9@ >?4EE Car: 
class Car { 

private string name = "noname"; public Car() { } 

public Car(string name) { this.name = name; 

} 

public string Name { 

get { return name; } 

} 

} 
�EFP 9M9 B8<A <AF9DH9=E, <ECB?P;G9@O= 8?S ED46A9A<S B5N9>FB6 4 <AF9DH9=E IComparer. 
"A CD98A4;A4K9A 8?S ED46A<64A<S >4><I-?<5B ;A4- K9A<= 86GI B5N9>FB6, < EBEFB<F <; 
@9FB84 Compare. 
"C<EO649@ >?4EE ED46A<64F9?S: 
class SortByName : System.Collections.IComparer { public SortByName() { } 

// IComparer 

int System.Collections.IComparer.Compare(object a, object b) { return 

String.Compare(((Car)a).Name, ((Car)b).Name); 

} 

} 
�4@9F<@, KFB 84AAO= >?4EE BD<9AF<DB64A A4 ED46A9A<9 F<CB6 Car. 
� @9FB89 Main EB;849@ @4EE<6 46FB@B5<?9=: 
Car[] cars = new Car[4]; cars[0] = new Car("4"); 

cars[1] = new Car("1"); 

cars[2] = new Car("3"); 

cars[3] = new Car("2"); 
< 6O6B8<@ EC<EB>: 
foreach (Car c in cars) { Console.WriteLine(c.Name); 

} 
�4?99 EBDF<DG9@ @4EE<6 < 6O6B8<@ 97B: 
Array.Sort(cars, new SortByName()); Console.WriteLine("Sorted:"); foreach (Car c in 

cars) { 
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Console.WriteLine(c.Name); 

} 
!98BEF4FB> BC<E4AAB7B CB8IB84 ;4>?RK49FES 6 FB@, KFB CD< CDB9>F<- DB64A<< >?4EE4 
CD<IB8<FES GK<FO64FP 6A9LA<9 CB BFABL9A<R > A9@G @9- FB8O. �O?B 5O G8B5A99 6@9EFB 
QFB7B <ECB?P;B64FP @9FB8 >?4EE4. 
 9FB8 Array.Sort <@99F EC9J<4?PAB C9D97DG:9AAO= 64D<4AF 8?S QFB7B E?GK4S. � >?4EE9 
Car AG:AB B5NS6<FP EF4F<K9E><= @9FB8, 6B;6D4M4RM<= IComparer: 
public static System.Collections.IComparer SortByName { get { 

return (System.Collections.IComparer)new SortByName(); 

} 

} 
�89EP new SortByName 4 CD98EF46<F9?P >?4EE4 SortByName. 
� @9FB89 Main F9C9DP @B:AB ;4@9A<FP 6O;B6 Sort: 
//Array.Sort(cars, new SortByName()); Array.Sort(cars, Car.SortByName); 

 

6.5. �B??9>J<< C# 
%B;848<@ CDB9>F >BAEB?PAB7B CD<?B:9A<S C#. 
!4;64A<9 CDB9>F4 4 SharpCollection. 
%AB64 BC<L9@ >?4EE Car: 
class Car { 

private string name = "noname"; public Car() { } 

public Car(string name) { this.name = name; 

} 

public string Name { 

get { return name; } 

} 

} 
�EFDB9AAO9 6 5<5?<BF9>G 54;B6OI >?4EEB6 F<CO CDBEFD4AEF64 <@9A System.Collections 
CD98A4;A4K9AO 8?S D45BFO E A45BD4@< Q?9@9AFB6, < S6- ?SRFES >BAF9=A9DAO@< >?4EE4@<. 
�AF9D9EAO E?98GRM<9 <AF9DH9=EO: 
�?4EE ICollection 4 BCD989?S9F B5M<9 I4D4>F9D<EF<>< >B??9>J<=. �?4EE IDictionary 4 
CD98EF46?S9F B5N9>F C4D4@< <@S-;A4K9A<9. 
�?4EE IList 4 8B546?9A<9, G84?9A<9 < <A89>E<DB64A<9 Q?9@9AFB6. �DB@9 FB7B, 9EFP 
A9E>B?P>B 7BFB6OI >?4EEB6->B??9>J<=, A4CD<@9D: �?4EE ArrayList 4 8<A4@<K9E><= @4EE<6 
B5N9>FB6. 
�?4EE Queue 4 EF4A84DFA4S BK9D98P. 
�?4EE SortedList 4 4A4?B7<K9A E?B64DR, AB S6?S9FES <A89>E<DG9@O@. �?4EE Stack 4 
EF4A84DFAO= EF9>. 
$4EE@BFD<@ CD<@9A9A<9 >?4EE4 ArrayList. %A4K4?4 <ECD46<@ using: 
using System.Collections; 
"C<EO649@ AB6O= >?4EE Cars: 
class Cars : IEnumerable { private ArrayList cars; public Cars() { 

cars = new ArrayList(); 

} 

} 
�B546<@ 6 >?4EE Cars @9FB8 8?S 8B546?9A<S AB6B7B B5N9>F4: 
public void Add(Car c) { cars.Add(c); 

} 
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%?98GRM99 E6B=EF6B 6B;6D4M49F >B?<K9EF6B B5N9>FB6: 
public int Count { get { 

return cars.Count; 

} 

} 
%?98GRM<= @9FB8 G84?S9F 6E9 B5N9>FO: 
public void Clear() { cars.Clear(); 

} 
%?98GRM<= @9FB8 G84?S9F Q?9@9AF >B??9>J<< CB 97B <A89>EG: 
public void RemoveAt(int index) { cars.RemoveAt(index); 

} 
%?98GRM<= @9FB8 CDB69DS9F A4?<K<9 Q?9@9AF4 6 >B??9>J<<: 
public bool Contains(Car c) { return cars.Contains(c); 

} 
#BE?98A<= @9FB8 4 @9FB8 C9D9K<E?9A<S <AF9DH9=E4 IEnumerable: 
// IEnumerable 

public IEnumerator GetEnumerator() { return cars.GetEnumerator(); 

} 
&9EF<DG9@ >?4EE 6 @9FB89 Main. 
%A4K4?4 EB;849@ CD98EF46<F9?S >?4EE4 Cars < 8B546?S9@ Q?9@9AFO: 
static void Main(string[] args) { Cars cars = new Cars(); cars.Add(new Car("Alpha")); 

cars.Add(new Car("RR")); 

cars.Add(new Car("117")); cars.Add(new Car("Nissan")); 

} 
�4F9@ 6O6B8<@ EC<EB>: 
Console.WriteLine("We have {0} cars:", cars.Count); foreach (Car c in cars) { 

Console.WriteLine(c.Name); 

} 
'84?S9@ FD9F<= Q?9@9AF: 
cars.RemoveAt(3); 

Console.WriteLine("We have {0} cars:", cars.Count); foreach (Car c in cars) { 

Console.WriteLine(c.Name); 

} 
�B546?S9@ AB6O= Q?9@9AF: 
Car a = new Car("Audi100"); cars.Add(a); 
#DB69DS9@ A4?<K<9 AB6B7B Q?9@9AF4: 
if (cars.Contains(a)) { Console.WriteLine(a.Name + " is present"); 

} 
!4>BA9J, G84?S9@ 6E9: 
cars.Clear(); 

Console.WriteLine("We have {0} cars.", cars.Count); 
�AF9D9EAO= 6BCDBE 6B;A<>49F 4 A9?P;S CDBEFB 6BECDB<;69EF< Cars BF ArrayList?  B:AB, 
AB FB784 6 >?4EE @B:AB 5G89F 8B546?SFP CDB<;6B?PAO9 B5N9>FO. � >BAJ9 @9FB84 Main 
CDB89@BAEFD<DG9@ <ECB?P;B64A<9 ArrayList 6 F4>B@ >4K9EF69: 
ArrayList ar = new ArrayList(); ar.Add(cars); 

ar.Add(new Car("abc")); 

ar.Add("Hi"); ar.Add(33); 

foreach (object o in ar) { Console.WriteLine(o.ToString()); 
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} 

 

6.6. �BAFDB?PAO9 6BCDBEO < GCD4:A9A<S 
1. #9D9K<E?<F9 @9FB8O <AF9DH9=E4 IEnumerable. 

2. #9D9K<E?<F9 @9FB8O <AF9DH9=E4 IEnumerator. 

3. #9D9K<E?<F9 @9FB8O <AF9DH9=E4 ICloneable. 

4. #9D9K<E?<F9 @9FB8O <AF9DH9=E4 IComparable. 

5. #9D9K<E?<F9 @9FB8O <AF9DH9=E4 IComparer. 

6. #9D9K<E?<F9 @9FB8O >?4EE4 ArrayList. 
 

 
#D4>F<K9E>4S D45BF4 №24 «%B;84A<9 CDBEFOI CDB7D4@@ 6 ED989 Visual Studio» 

%BEF46<FP CDB7D4@@G E <ECB?P;B64A<9@ 6<;G4?PAOI Q?9@9AFB6 8?S 66B84-6O6B84 84AAOI, 
>ABC>< < F.C. "HBD@<FP HBD@G < 6E9 99 Q?9@9AFO, <ECB?P;GS J69FB6GR 74@@G 
1. �4A4 EFBDBA4 >648D4F4 a. !4=F< 97B C9D<@9FD P = 4·a.  
2. �4A4 EFBDBA4 >648D4F4 a. !4=F< 97B C?BM48P S = a2.  
3. �4AO EFBDBAO CDS@BG7B?PA<>4 a < b. !4=F< 97B C?BM48P S = a·b < C9D<@9FD P = 2·(a 

+ b).  
4. �4A 8<4@9FD B>DG:ABEF< d. !4=F< 99 8?<AG L = Ã·d.  
5. �4A4 8?<A4 D95D4 >G54 a. !4=F< B5N9@ >G54 V = a3 < C?BM48P 97B CB69DIABEF< S = 

6·a2.  
6. �4AO 8?<AO D959D a, b, c CDS@BG7B?PAB7B C4D4??9?9C<C984. !4=F< 97B B5N9@ V = 

a·b·c < C?BM48P CB69DIABEF< S = 2·(a·b + b·c + a·c).  
7. !4=F< 8?<AG B>DG:ABEF< L < C?BM48P >DG74 S ;484AAB7B D48<GE4 R: L = 2·Ã·R, S = 

Ã·R2.  
8. �4AO 864 K<E?4 a < b. !4=F< <I ED98A99 4D<H@9F<K9E>B9. 
9. �4AO 864 A9BFD<J4F9?PAOI K<E?4 a < b. !4=F< <I ED98A99 79B@9FD<K9E>B9, FB 9EFP 

>648D4FAO= >BD9AP <; <I CDB<;6989A<S. 
10. �4AO 864 A9AG?96OI K<E?4. !4=F< EG@@G, D4;ABEFP, CDB<;6989A<9 < K4EFAB9 <I 

>648D4FB6.  
11. �4AO 864 A9AG?96OI K<E?4. !4=F< EG@@G, D4;ABEFP, CDB<;6989A<9 < K4EFAB9 <I 

@B8G?9=.  
12. �4AO >4F9FO CDS@BG7B?PAB7B FD9G7B?PA<>4 a < b. !4=F< 97B 7<CBF9AG;G c < C9D<@9FD 

P. 
13. �4AO 864 >DG74 E B5M<@ J9AFDB@ < D48<GE4@< R1 < R2 (R1 > R2). !4=F< C?BM48< 

QF<I >DG7B6 S1 < S2, 4 F4>:9 C?BM48P S3 >B?PJ4, 6A9LA<= D48<GE >BFBDB7B D469A R1, 
4 6AGFD9AA<= D48<GE D469A R2: S1 = Ã·(R1)2, S2 = Ã·(R2)2, S3 = S1 3 S2.  

14. �4A4 8?<A4 L B>DG:ABEF<. !4=F< 99 D48<GE R < C?BM48P S >DG74, B7D4A<K9AAB7B 
QFB= B>DG:ABEFPR, GK<FO64S, KFB L = 2·Ã·R, S = Ã·R2.  

15. �4A4 C?BM48P S >DG74. !4=F< 97B 8<4@9FD D < 8?<AG L B>DG:ABEF<, 
B7D4A<K<64RM9= QFBF >DG7, GK<FO64S, KFB L = Ã·D, S = Ã·D2/4.  

16. !4=F< D4EEFBSA<9 @9:8G 86G@S FBK>4@< E ;484AAO@< >BBD8<A4F4@< x1 < x2 A4 
K<E?B6B= BE<: |x2 3 x1|.  

17. �4AO FD< FBK>< A, B, C A4 K<E?B6B= BE<. !4=F< 8?<AO BFD9;>B6 AC < BC < <I 
EG@@G.  

18. �4AO FD< FBK>< A, B, C A4 K<E?B6B= BE<. &BK>4 C D4ECB?B:9A4 @9:8G FBK>4@< A < 
B. !4=F< CDB<;6989A<9 8?<A BFD9;>B6 AC < BC.  
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19. �4AO >BBD8<A4FO 86GI CDBF<6BCB?B:AOI 69DL<A CDS@BG7B?PA<>4: (x1, y1), (x2, y2). 
%FBDBAO CDS@BG7B?PA<>4 C4D4??9?PAO BES@ >BBD8<A4F. !4=F< C9D<@9FD < C?BM48P 
84AAB7B CDS@BG7B?PA<>4.  

20. !4=F< D4EEFBSA<9 @9:8G 86G@S FBK>4@< E ;484AAO@< >BBD8<A4F4@< (x1, y1), (x2, y2) 
A4 C?BE>BEF<. 

21. �4AO >BBD8<A4FO FD9I 69DL<A FD9G7B?PA<>4(x1, y1), (x2, y2), (x3, y3). !4=F< 97B 
C9D<@9FD, <ECB?P;GS HBD@G?G 8?S D4EEFBSA<S @9:8G 86G@S FBK>4@< A4 C?BE>BEF<. 

22. #B@9ASFP @9EF4@< EB89D:<@B9 C9D9@9AAOI A < B < 6O69EF< AB6O9 ;A4K9A<S A < B.  
23. �4AO C9D9@9AAO9 A, B, C. �;@9A<FP <I ;A4K9A<S, C9D9@9EF<6 EB89D:<@B9 A 6 B, B 

4 6 C, C 4 6 A, < 6O69EF< AB6O9 ;A4K9A<S C9D9@9AAOI A, B, C.  
24. �4AO C9D9@9AAO9 A, B, C. �;@9A<FP <I ;A4K9A<S, C9D9@9EF<6 EB89D:<@B9 A 6 C, C 

4 6 B, B 4 6 A, < 6O69EF< AB6O9 ;A4K9A<S C9D9@9AAOI A, B, C. 
25. !4=F< ;A4K9A<9 HGA>J<< y = 3·x6 3 6·x2 3 7 CD< 84AAB@ ;A4K9A<< x. 
 

#D4>F<K9E>4S D45BF4 №2 «%B;84A<9 CDB7D4@@ < D45BF4 E F9>EFB6O@< H4=?4@<» 
%BEF46<FP CDB7D4@@G E <ECB?P;B64A<9@ 6<;G4?PAOI Q?9@9AFB6 < BC9D4FBDB6 S;O>4 

CDB7D4@@<DB64A<S C#. "HBD@<FP HBD@G < 6E9 99 Q?9@9AFO. 
1. �4AB J9?B9 K<E?B k < H4=?, EB89D:4M<= A9BFD<J4F9?PAO9 J9?O9 K<E?4. �O69EF< k-

O= Q?9@9AF H4=?4 (Q?9@9AFO AG@9DGRFES BF 1). �E?< F4>B= Q?9@9AF BFEGFEF6G9F, FB 
6O69EF< 31.  

2. �4A H4=? J9?OI K<E9?, EB89D:4M<= A9 @9A99 K9FOD9I Q?9@9AFB6. �O69EF< C9D6O=, 
6FBDB=, CD98CBE?98A<= < CBE?98A<= Q?9@9AFO 84AAB7B H4=?4. 

3. �4AO <@9A4 86GI H4=?B6 69M9EF69AAOI K<E9?. �;69EFAB, KFB C9D6O= <; A<I 
EGM9EF6G9F < S6?S9FES A9CGEFO@, 4 6FBDB= 6 F9>GM9@ >4F4?B79 BFEGFEF6G9F. %B;84FP 
BFEGFEF6GRM<= H4=? < ;4C<E4FP 6 A97B A4K4?PAO= < >BA9KAO= Q?9@9AFO 
EGM9EF6GRM97B H4=?4 (6 G>4;4AAB@ CBDS8>9).  

4. �4AO <@9A4 86GI H4=?B6 69M9EF69AAOI K<E9?. �;69EFAB, KFB B8<A <; A<I (A9 
B5S;4F9?PAB C9D6O=) EGM9EF6G9F < S6?S9FES A9CGEFO@, 4 8DG7B= 6 F9>GM9@ >4F4?B79 
BFEGFEF6G9F. %B;84FP BFEGFEF6GRM<= H4=? < ;4C<E4FP 6 A97B >BA9KAO= < A4K4?PAO= 
Q?9@9AFO EGM9EF6GRM97B H4=?4 (6 G>4;4AAB@ CBDS8>9).  

5. �4A H4=? J9?OI K<E9?. %B;84FP AB6O= H4=?, EB89D:4M<= F9 :9 Q?9@9AFO, KFB < 
<EIB8AO= H4=?, AB 6 B5D4FAB@ CBDS8>9.  

6. �4A H4=? 69M9EF69AAOI K<E9?. %B;84FP 864 AB6OI H4=?4, C9D6O= <; >BFBDOI 
EB89D:<F Q?9@9AFO <EIB8AB7B H4=?4 E A9K9FAO@< AB@9D4@< (1, 3, &), 4 6FBDB= 4 E 
K9FAO@< (2, 4, &).  

7. �4A H4=? J9?OI K<E9?. %B;84FP 864 AB6OI H4=?4, C9D6O= <; >BFBDOI EB89D:<F 
K9FAO9 K<E?4 <; <EIB8AB7B H4=?4, 4 6FBDB= 4 A9K9FAO9 (6 FB@ :9 CBDS8>9). �E?< 
K9FAO9 <?< A9K9FAO9 K<E?4 6 <EIB8AB@ H4=?9 BFEGFEF6GRF, FB EBBF69FEF6GRM<= 
D9;G?PF<DGRM<= H4=? BEF46<FP CGEFO@.  

8. �4A H4=? J9?OI K<E9?. %B;84FP 864 AB6OI H4=?4, C9D6O= <; >BFBDOI EB89D:<F 
CB?B:<F9?PAO9 K<E?4 <; <EIB8AB7B H4=?4 (6 B5D4FAB@ CBDS8>9), 4 6FBDB= 4 
BFD<J4F9?PAO9 (F4>:9 6 B5D4FAB@ CBDS8>9). �E?< CB?B:<F9?PAO9 <?< 
BFD<J4F9?PAO9 K<E?4 6 <EIB8AB@ H4=?9 BFEGFEF6GRF, FB EBBF69FEF6GRM<= 
D9;G?PF<DGRM<= H4=? BEF46<FP CGEFO@.  

9. �4A H4=? 69M9EF69AAOI K<E9?. !4=F< ED98A99 4D<H@9F<K9E>B9 97B Q?9@9AFB6.  
10. �4A H4=? 69M9EF69AAOI K<E9?. !4=F< EG@@G 97B Q?9@9AFB6 E K9FAO@< AB@9D4@<.  
11. �4A H4=? J9?OI K<E9?. !4=F< >B?<K9EF6B EB89D:4M<IES 6 A9@ E9D<= (FB 9EFP 

A45BDB6 CBE?98B64F9?PAB D4ECB?B:9AAOI B8<A4>B6OI Q?9@9AFB6).  
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12. �4A H4=? 69M9EF69AAOI K<E9?. !4=F< 97B C9D6O= ?B>4?PAO= @<A<@G@ (?B>4?PAO@ 
@<A<@G@B@ A4;O649FES Q?9@9AF, >BFBDO= @9APL9 E6B<I EBE989=).  

13. �4A H4=? 69M9EF69AAOI K<E9?. !4=F< 97B CBE?98A<= ?B>4?PAO= @4>E<@G@ 
(?B>4?PAO@ @4>E<@G@B@ A4;O649FES Q?9@9AF, >BFBDO= 5B?PL9 E6B<I EBE989=).  

14. �4A H4=? 69M9EF69AAOI K<E9?. !4=F< B5M99 >B?<K9EF6B 97B ?B>4?PAOI 
Q>EFD9@G@B6, FB 9EFP ?B>4?PAOI @<A<@G@B6 < ?B>4?PAOI @4>E<@G@B6.  

15. �4A H4=? 69M9EF69AAOI K<E9?. %B;84FP H4=? J9?OI K<E9?, EB89D:4M<= AB@9D4 6E9I 
?B>4?PAOI @4>E<@G@B6 <EIB8AB7B H4=?4 6 CBDS8>9 6B;D4EF4A<S.  

16. �4A H4=? 69M9EF69AAOI K<E9?. %B;84FP H4=? J9?OI K<E9?, EB89D:4M<= AB@9D4 6E9I 
?B>4?PAOI Q>EFD9@G@B6 <EIB8AB7B H4=?4 6 CBDS8>9 G5O64A<S.  

17. �4A H4=? 69M9EF69AAOI K<E9?. �4@9A<FP 6 A9@ 6E9 Q?9@9AFO A4 <I >648D4FO.  
18. �4A H4=? 69M9EF69AAOI K<E9?. �4@9A<FP 6 H4=?9 >4:8O= Q?9@9AF, >DB@9 A4K4?PAB7B 

< >BA9KAB7B, A4 97B ED98A99 4D<H@9F<K9E>B9 E CD98O8GM<@ < CBE?98GRM<@ 
Q?9@9AFB@.  

19. �4A H4=? J9?OI K<E9?, EB89D:4M<= 5B?99 50 Q?9@9AFB6. '@9APL<FP 97B D4;@9D 8B 
50 Q?9@9AFB6, G84?<6 <; H4=?4 A9B5IB8<@B9 >B?<K9EF6B >BA9KAOI Q?9@9AFB6.  

20. �4A H4=? J9?OI K<E9?, EB89D:4M<= K9FAB9 >B?<K9EF6B Q?9@9AFB6. '84?<FP <; 
84AAB7B H4=?4 6FBDGR CB?B6<AG Q?9@9AFB6.  

21. �4A H4=? J9?OI K<E9?, EB89D:4M<= 5B?99 50 Q?9@9AFB6. '@9APL<FP 97B D4;@9D 8B 
50 Q?9@9AFB6, G84?<6 <; H4=?4 A9B5IB8<@B9 >B?<K9EF6B A4K4?PAOI Q?9@9AFB6.  

22. �4A H4=? J9?OI K<E9?. '84?<FP <; A97B 6E9 Q?9@9AFO E K9FAO@< AB@9D4@<.  
23. �4A H4=? J9?OI K<E9?. '84?<FP <; A97B 6E9 BFD<J4F9?PAO9 K<E?4.  
24. �4A H4=? J9?OI K<E9?, EB89D:4M<= @9A99 50 Q?9@9AFB6. '69?<K<FP 97B D4;@9D 8B 50 

Q?9@9AFB6, ;4C<E46 6 A4K4?B H4=?4 A9B5IB8<@B9 >B?<K9EF6B AG?9=.  
25. �4A H4=? 69M9EF69AAOI K<E9?. #B@9ASFP 6 A9@ @9EF4@< @<A<@4?PAO= < 

@4>E<@4?PAO= Q?9@9AFO.  
 

 
#D4>F<K9E>4S D45BF4 №31 «�ECB?P;B64A<9 Q?9@9AFB6 GCD46?9A<S E CB889D:>B= 

D984>F<DB64A<S F9>EF4 < @9FB8B6 A4 C#» 
%BEF46<FP CDB7D4@@G E <ECB?P;B64A<9@ Q?9@9AFB6 GCD46?9A<S E CB889D:>B= 

D984>F<DB64A<S F9>EF4 < BC9D4FBDB6 S;O>4 CDB7D4@@<DB64A<S C#. "HBD@<FP HBD@G < 6E9 
99 Q?9@9AFO. 
1. �4AB J9?B9 K<E?B N (> 0). %HBD@<DB64FP < 6O69EF< J9?BK<E?9AAO= @4EE<6 D4;@9D4 

N, EB89D:4M<= N C9D6OI CB?B:<F9?PAOI A9K9FAOI K<E9?: 1, 3, 5, & .  
2. �4AB J9?B9 K<E?B N (> 0). %HBD@<DB64FP < 6O69EF< J9?BK<E?9AAO= @4EE<6 D4;@9D4 

N, EB89D:4M<= EF9C9A< 86B=>< BF C9D6B= 8B N-O=: 2, 4, 8, 16, & .  
3. �4AB J9?B9 K<E?B N (> 1), 4 F4>:9 C9D6O= K?9A A < D4;ABEFP D 4D<H@9F<K9E>B= 

CDB7D9EE<<. %HBD@<DB64FP < 6O69EF< @4EE<6 D4;@9D4 N, EB89D:4M<= N C9D6OI 
K?9AB6 84AAB= CDB7D9EE<<: A, A + D, A + 2·D, A + 3·D, & . 

4. �4AB J9?B9 K<E?B N (> 1), 4 F4>:9 C9D6O= K?9A A < ;A4@9A4F9?P D 79B@9FD<K9E>B= 
CDB7D9EE<<. %HBD@<DB64FP < 6O69EF< @4EE<6 D4;@9D4 N, EB89D:4M<= N C9D6OI 
K?9AB6 84AAB= CDB7D9EE<<: A, A·D, A·D2, A·D3, & . 

5. �4AB J9?B9 K<E?B N (> 2). %HBD@<DB64FP < 6O69EF< J9?BK<E?9AAO= @4EE<6 D4;@9D4 
N, EB89D:4M<= N C9D6OI Q?9@9AFB6 CBE?98B64F9?PABEF< K<E9? (<5BA4KK< FK: F1 = 
1, F2 = 1, FK = FK32 + FK31, K = 3, 4, & .  
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6. �4AO J9?O9 K<E?4 N (> 2), A < B. %HBD@<DB64FP < 6O69EF< J9?BK<E?9AAO= @4EE<6 
D4;@9D4 N, C9D6O= Q?9@9AF >BFBDB7B D469A A, 6FBDB= D469A B, 4 >4:8O= 
CBE?98GRM<= Q?9@9AF D469A EG@@9 6E9I CD98O8GM<I.  

7. �4A @4EE<6 D4;@9D4 N. �O69EF< 97B Q?9@9AFO 6 B5D4FAB@ CBDS8>9.  
8. �4A J9?BK<E?9AAO= @4EE<6 D4;@9D4 N. �O69EF< 6E9 EB89D:4M<9ES 6 84AAB@ @4EE<69 

A9K9FAO9 K<E?4 6 CBDS8>9 6B;D4EF4A<S <I <A89>EB6, 4 F4>:9 <I >B?<K9EF6B K.  
9. �4A J9?BK<E?9AAO= @4EE<6 D4;@9D4 N. �O69EF< 6E9 EB89D:4M<9ES 6 84AAB@ @4EE<69 

K9FAO9 K<E?4 6 CBDS8>9 G5O64A<S <I <A89>EB6, 4 F4>:9 <I >B?<K9EF6B K.  
10. �4A J9?BK<E?9AAO= @4EE<6 D4;@9D4 N. �O69EF< 6A4K4?9 6E9 EB89D:4M<9ES 6 84AAB@ 

@4EE<69 K9FAO9 K<E?4 6 CBDS8>9 6B;D4EF4A<S <I <A89>EB6, 4 ;4F9@ 4 6E9 A9K9FAO9 
K<E?4 6 CBDS8>9 G5O64A<S <I <A89>EB6.  

11. �4A @4EE<6 A D4;@9D4 N < J9?B9 K<E?B K (1 ≤ K ≤ N). �O69EF< Q?9@9AFO @4EE<64 E 
CBDS8>B6O@< AB@9D4@<, >D4FAO@< K: AK, A2·K, A3·K, & . 'E?B6AO= BC9D4FBD A9 
<ECB?P;B64FP.  

12. �4A @4EE<6 A D4;@9D4 N (N 4 K9FAB9 K<E?B). �O69EF< 97B Q?9@9AFO E K9FAO@< 
AB@9D4@< 6 CBDS8>9 6B;D4EF4A<S AB@9DB6: A2, A4, A6, &, AN. 'E?B6AO= BC9D4FBD 
A9 <ECB?P;B64FP.  

13. �4A @4EE<6 A D4;@9D4 N (N 4 A9K9FAB9 K<E?B). �O69EF< 97B Q?9@9AFO E A9K9FAO@< 
AB@9D4@< 6 CBDS8>9 G5O64A<S AB@9DB6: AN, AN32, AN34, &, A1. 'E?B6AO= 
BC9D4FBD A9 <ECB?P;B64FP.  

14. �4A @4EE<6 A D4;@9D4 N. �O69EF< 6A4K4?9 97B Q?9@9AFO E K9FAO@< AB@9D4@< (6 
CBDS8>9 6B;D4EF4A<S AB@9DB6), 4 ;4F9@ 4 Q?9@9AFO E A9K9FAO@< AB@9D4@< (F4>:9 6 
CBDS8>9 6B;D4EF4A<S AB@9DB6): A2, A4, A6, &, A1, A3, A5, & . 'E?B6AO= BC9D4FBD 
A9 <ECB?P;B64FP.  

15. �4A @4EE<6 A D4;@9D4 N. �O69EF< 6A4K4?9 97B Q?9@9AFO E A9K9FAO@< AB@9D4@< 6 
CBDS8>9 6B;D4EF4A<S AB@9DB6, 4 ;4F9@ 4 Q?9@9AFO E K9FAO@< AB@9D4@< 6 CBDS8>9 
G5O64A<S AB@9DB6. A1, A3, A5, &, A6, A4, A2. 'E?B6AO= BC9D4FBD A9 <ECB?P;B64FP.  

16. �4A @4EE<6 A D4;@9D4 N. �O69EF< 97B Q?9@9AFO 6 E?98GRM9@ CBDS8>9: A1, AN, A2, 
AN31, A3, AN32, & .  

17. �4A @4EE<6 A D4;@9D4 N. �O69EF< 97B Q?9@9AFO 6 E?98GRM9@ CBDS8>9: A1, A2, AN, 
AN31, A3, A4, AN32, AN33, & .  

18. �4A @4EE<6 A A9AG?96OI J9?OI K<E9? D4;@9D4 10. �O69EF< ;A4K9A<9 C9D6B7B <; F9I 
97B Q?9@9AFB6 AK, >BFBDO9 G8B6?9F6BDSRF A9D469AEF6G AK < A10. �E?< F4><I 
Q?9@9AFB6 A9F, FB 6O69EF< 0.  

19. �4A J9?BK<E?9AAO= @4EE<6 A D4;@9D4 10. �O69EF< CBDS8>B6O= AB@9D CBE?98A97B <; 
F9I 97B Q?9@9AFB6 AK, >BFBDO9 G8B6?9F6BDSRF 86B=AB@G A9D469AEF6G A1 < AK < 
A10. �E?< F4><I Q?9@9AFB6 A9F, FB 6O69EF< 0.  

20. �4A @4EE<6 D4;@9D4 N < J9?O9 K<E?4 K < L (1 ≤ K ≤ L ≤ N). !4=F< EG@@G Q?9@9AFB6 
@4EE<64 E AB@9D4@< BF K 8B L 6>?RK<F9?PAB.  

21. �4A @4EE<6 D4;@9D4 N < J9?O9 K<E?4 K < L (1 ≤ K ≤ L ≤ N). !4=F< ED98A99 
4D<H@9F<K9E>B9 Q?9@9AFB6 @4EE<64 E AB@9D4@< BF K 8B L 6>?RK<F9?PAB.  

22. �4A @4EE<6 D4;@9D4 N < J9?O9 K<E?4 K < L (1 < K ≤ L ≤ N). !4=F< EG@@G 6E9I 
Q?9@9AFB6 @4EE<64, >DB@9 Q?9@9AFB6 E AB@9D4@< BF K 8B L 6>?RK<F9?PAB.  

23. �4A @4EE<6 D4;@9D4 N < J9?O9 K<E?4 K < L (1 < K ≤ L ≤ N). !4=F< ED98A99 
4D<H@9F<K9E>B9 6E9I Q?9@9AFB6 @4EE<64, >DB@9 Q?9@9AFB6 E AB@9D4@< BF K 8B L 
6>?RK<F9?PAB.  
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24. �4A J9?BK<E?9AAO= @4EE<6 D4;@9D4 N, A9 EB89D:4M<= B8<A4>B6OI K<E9?. 
#DB69D<FP, B5D4;GRF ?< 97B Q?9@9AFO 4D<H@9F<K9E>GR CDB7D9EE<R. �E?< B5D4;GRF, 
FB 6O69EF< D4;ABEFP CDB7D9EE<<, 9E?< A9F 4 6O69EF< 0.  

25. �4A @4EE<6 A9AG?96OI J9?OI K<E9? D4;@9D4 N. #DB69D<FP, B5D4;GRF ?< 97B 
Q?9@9AFO 79B@9FD<K9E>GR CDB7D9EE<R. �E?< B5D4;GRF, FB 6O69EF< ;A4@9A4F9?P 
CDB7D9EE<<, 9E?< A9F 4 6O69EF< 0.  

 
#D4>F<K9E>4S D45BF4 №32 «�ECB?P;B64A<9 Q?9@9AFB6 GCD46?9A<S BFB5D4:9A<9 

84AAOI 6 F45?<J9 < @9FB8B6 A4 C#» 
%BEF46<FP CDB7D4@@G E <ECB?P;B64A<9@ Q?9@9AF4 GCD46?9A<S DataGridView < 

BC9D4FBDB6 S;O>4 CDB7D4@@<DB64A<S C#. "HBD@<FP HBD@G < 6E9 99 Q?9@9AFO. 
1. �4A4 @4FD<J4 D4;@9D4 M × N < J9?B9 K<E?B K (1 ≤ K ≤ M). �O69EF< Q?9@9AFO K-= 

EFDB>< 84AAB= @4FD<JO.  
2. �4A4 @4FD<J4 D4;@9D4 M × N < J9?B9 K<E?B K (1 ≤ K ≤ N). �O69EF< Q?9@9AFO K-7B 

EFB?5J4 84AAB= @4FD<JO.  
3. �4A4 @4FD<J4 D4;@9D4 M × N. �O69EF< 99 Q?9@9AFO, D4ECB?B:9AAO9 6 EFDB>4I E 

K9FAO@< AB@9D4@< (2, 4, &). �O6B8 Q?9@9AFB6 CDB<;6B8<FP CB EFDB>4@, GE?B6AO= 
BC9D4FBD A9 <ECB?P;B64FP.  

4. �4A4 @4FD<J4 D4;@9D4 M × N. �O69EF< 99 Q?9@9AFO, D4ECB?B:9AAO9 6 EFB?5J4I E 
A9K9FAO@< AB@9D4@< (1, 3, &). �O6B8 Q?9@9AFB6 CDB<;6B8<FP CB EFB?5J4@, 
GE?B6AO= BC9D4FBD A9 <ECB?P;B64FP.  

5. �4A4 @4FD<J4 D4;@9D4 M × N. �O69EF< 99 Q?9@9AFO 6 E?98GRM9@ CBDS8>9: C9D64S 
EFDB>4 E?964 A4CD46B, 6FBD4S EFDB>4 ECD464 A4?96B, FD9FPS EFDB>4 E?964 A4CD46B, 
K9F69DF4S EFDB>4 ECD464 A4?96B < F. 8.  

6. �4A4 @4FD<J4 D4;@9D4 M × N. �O69EF< 99 Q?9@9AFO 6 E?98GRM9@ CBDS8>9: C9D6O= 
EFB?59J E69DIG 6A<;, 6FBDB= EFB?59J EA<;G 669DI, FD9F<= EFB?59J E69DIG 6A<;, 
K9F69DFO= EFB?59J EA<;G 669DI < F. 8.  

7. �4A4 >648D4FA4S @4FD<J4 A CBDS8>4 M. !4K<A4S E Q?9@9AF4 A1,1, 6O69EF< 99 
Q?9@9AFO E?98GRM<@ B5D4;B@ («G7B?>4@<»): 6E9 Q?9@9AFO C9D6B= EFDB><; Q?9@9AFO 
CBE?98A97B EFB?5J4, >DB@9 C9D6B7B (G:9 6O6989AAB7B) Q?9@9AF4; BEF46L<9ES 
Q?9@9AFO 6FBDB= EFDB><; BEF46L<9ES Q?9@9AFO CD98CBE?98A97B EFB?5J4 < F. 8.; 
CBE?98A<@ 6O6B8<FES Q?9@9AF AM,1.  

8. �4A4 >648D4FA4S @4FD<J4 A CBDS8>4 M. !4K<A4S E Q?9@9AF4 A1,1, 6O69EF< 99 
Q?9@9AFO E?98GRM<@ B5D4;B@ («G7B?>4@<»): 6E9 Q?9@9AFO C9D6B7B EFB?5J4; 
Q?9@9AFO CBE?98A9= EFDB><, >DB@9 C9D6B7B (G:9 6O6989AAB7B) Q?9@9AF4; BEF46L<9ES 
Q?9@9AFO 6FBDB7B EFB?5J4; BEF46L<9ES Q?9@9AFO CD98CBE?98A9= EFDB>< < F. 8.; 
CBE?98A<@ 6O6B8<FES Q?9@9AF A1,M.  

9. �4A4 >648D4FA4S @4FD<J4 A CBDS8>4 M (M 4 A9K9FAB9 K<E?B). !4K<A4S E Q?9@9AF4 
A1,1 < C9D9@9M4SEP CB K4EB6B= EFD9?>9, 6O69EF< 6E9 99 Q?9@9AFO CB EC<D4?<: C9D64S 
EFDB>4, CBE?98A<= EFB?59J, CBE?98ASS EFDB>4 6 B5D4FAB@ CBDS8>9, C9D6O= EFB?59J 6 
B5D4FAB@ CBDS8>9, BEF46L<9ES Q?9@9AFO 6FBDB= EFDB>< < F. 8.; CBE?98A<@ 6O6B8<FES 
J9AFD4?PAO= Q?9@9AF @4FD<JO.  

10. �4A4 >648D4FA4S @4FD<J4 A CBDS8>4 M (M 4 A9K9FAB9 K<E?B). !4K<A4S E Q?9@9AF4 
A1,1 < C9D9@9M4SEP CDBF<6 K4EB6B= EFD9?><, 6O69EF< 6E9 99 Q?9@9AFO CB EC<D4?<: 
C9D6O= EFB?59J, CBE?98ASS EFDB>4, CBE?98A<= EFB?59J 6 B5D4FAB@ CBDS8>9, C9D64S 
EFDB>4 6 B5D4FAB@ CBDS8>9, BEF46L<9ES Q?9@9AFO 6FBDB7B EFB?5J4 < F. 8.; CBE?98A<@ 
6O6B8<FES J9AFD4?PAO= Q?9@9AF @4FD<JO.  
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11.  �4A4 @4FD<J4 D4;@9D4 M × N < J9?B9 K<E?B K (1 ≤ K ≤ M). !4=F< EG@@G < 
CDB<;6989A<9 Q?9@9AFB6 K-= EFDB>< 84AAB= @4FD<JO.  

12. �4A4 @4FD<J4 D4;@9D4 M × N < J9?B9 K<E?B K (1 ≤ K ≤ N). !4=F< EG@@G < 
CDB<;6989A<9 Q?9@9AFB6 K-7B EFB?5J4 84AAB= @4FD<JO.  

13. �4A4 @4FD<J4 D4;@9D4 M × N. �?S >4:8B= EFDB>< @4FD<JO A4=F< EG@@G 99 
Q?9@9AFB6.  

14. �4A4 @4FD<J4 D4;@9D4 M × N. �?S >4:8B7B EFB?5J4 @4FD<JO A4=F< CDB<;6989A<9 97B 
Q?9@9AFB6.  

15. �4A4 @4FD<J4 D4;@9D4 M × N. �?S >4:8B= EFDB>< @4FD<JO E A9K9FAO@ AB@9DB@ (1, 3, 
&) A4=F< ED98A99 4D<H@9F<K9E>B9 99 Q?9@9AFB6. 'E?B6AO= BC9D4FBD A9 
<ECB?P;B64FP.  

16. �4A4 @4FD<J4 D4;@9D4 M × N. �?S >4:8B7B EFB?5J4 @4FD<JO E K9FAO@ AB@9DB@ (2, 4, 
&) A4=F< EG@@G 97B Q?9@9AFB6. 'E?B6AO= BC9D4FBD A9 <ECB?P;B64FP.  

17. �4A4 @4FD<J4 D4;@9D4 M × N. � >4:8B= EFDB>9 @4FD<JO A4=F< @<A<@4?PAO= 
Q?9@9AF.  

18. �4A4 @4FD<J4 D4;@9D4 M × N. � >4:8B@ EFB?5J9 @4FD<JO A4=F< @4>E<@4?PAO= 
Q?9@9AF.  

19. �4A4 @4FD<J4 D4;@9D4 M × N. !4=F< AB@9D 99 EFDB>< E A4<5B?PL9= EG@@B= 
Q?9@9AFB6 < 6O69EF< 84AAO= AB@9D, 4 F4>:9 ;A4K9A<9 A4<5B?PL9= EG@@O.  

20. �4A4 @4FD<J4 D4;@9D4 M × N. !4=F< AB@9D 99 EFB?5J4 E A4<@9APL<@ CDB<;6989A<9@ 
Q?9@9AFB6 < 6O69EF< 84AAO= AB@9D, 4 F4>:9 ;A4K9A<9 A4<@9APL97B CDB<;6989A<S.  

21. �4A4 @4FD<J4 D4;@9D4 M × N. !4=F< @4>E<@4?PAO= ED98< @<A<@4?PAOI Q?9@9AFB6 
99 EFDB>.  

22. �4A4 @4FD<J4 D4;@9D4 M × N. !4=F< @<A<@4?PAO= ED98< @4>E<@4?PAOI Q?9@9AFB6 
99 EFB?5JB6.  

23. �4A4 @4FD<J4 D4;@9D4 M × N. � >4:8B= 99 EFDB>9 A4=F< >B?<K9EF6B Q?9@9AFB6, 
@9APL<I ED98A97B 4D<H@9F<K9E>B7B 6E9I Q?9@9AFB6 QFB= EFDB><.  

24. �4A4 @4FD<J4 D4;@9D4 M × N. � >4:8B@ 99 EFB?5J9 A4=F< >B?<K9EF6B Q?9@9AFB6, 
5B?PL<I ED98A97B 4D<H@9F<K9E>B7B 6E9I Q?9@9AFB6 QFB7B EFB?5J4.  

25. �4A4 @4FD<J4 D4;@9D4 M × N. !4=F< AB@9D4 EFDB>< < EFB?5J4 8?S Q?9@9AF4 @4FD<JO, 
A4<5B?99 5?<;>B7B > ED98A9@G ;A4K9A<R 6E9I 99 Q?9@9AFB6.  

 
#D4>F<K9E>4S D45BF4 №16 «%B;84A<9 >?4EEB6 6 %#» 
%BEF46<FP CDB7D4@@G Q?9@9AFB6 GCD46?9A<S < BC9D4FBDB6 S;O>4 

CDB7D4@@<DB64A<S C#. "HBD@<FP HBD@G < 6E9 99 Q?9@9AFO. "HBD@<FP HBD@G < 6E9 99 
Q?9@9AFO, <ECB?P;GS J69FB6GR 74@@G. 
1. "C<E4FP EFDG>FGDG E <@9A9@ GROUP, EB89D:4MGR CB?S: Name 3 H4@<?<S < <A<J<4?O, 
DAT 3 84F4 DB:89A<S (7B8, @9ESJ, K<E?B), SES 3 GEC9649@BEFP (@4EE<6 <; FD9I Q?9@9AFB6).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 GR5,EBEFBSM<= <; 10 EFDG>FGD F<C4 GROUP;  
 6O6B8 A4 Q>D4A ;4C<E9=, GCBDS8BK9AAOI CB 6B;D4EF4A<R CB?S SES;  6O6B8 EC<E>4 
EFG89AFB6, 6B;D4EF >BFBDOI A4 01.12.2010 7B84 A9 CD96OL49F 20 ?9F;  
 9E?< F4><I EFG89AFB6 A9F 3 6O84FP EBB5M9A<9.  
2. "C<E4FP EFDG>FGDG E <@9A9@ STUDENT, EB89D:4MGR CB?S: Name 3 H4@<?<S < 
<A<J<4?O, Kurs 2 >GDE, SES 3 GEC9649@BEFP (@4EE<6 <; CSF< Q?9@9AFB6).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 STUD, EBEFBSM<= <; 10 EFDG>FGD F<C4 STUDENT, 
;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB 4?H46<FG;  
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 6O6B8 A4 Q>D4A ;4C<E9=, GCBDS8BK9AAB7B EC<E>4 EFG89AFB6, ED98A<= 54? >BFBDOI 
CD96OL49F B5M<= ED98A<= 54?;  
 9E?< F4><I EFG89AFB6 A9F 3 6O84FP EBB5M9A<9.  
3. "C<E4FP EFDG>FGDG E <@9A9@ STUD, EB89D:4MGR CB?S: Name 3 H4@<?<S < <A<J<4?O, 
GROUP 3 A4;64A<9 7DGCCO (H4>G?PF9F, >GDE, AB@9D 7DGCCO), SES 3 GEC9649@BEFP (@4EE<6 
<; K9FODёI Q?9@9AFB6).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
 66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 STUD1,EBEFBSM<= <; 10 EFDG>FGD  
F<C4 STUD, ;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB 4?H46<FG;  
 6O6B8 A4 Q>D4A 84AAOI B EFG89AF4I, 6>?RK9AAOI 6 @4EE<6, ED98A<= 54? >BFBDOI 
CD96OL49F 4,2. %C<EB> GCBDS8BK<FP CB 6B;D4EF4A<R ED98A97B 54?4. %BID4A<FP 
<AHBD@4J<R B CB?B:9A<< EFG89AF4 6 <EIB8AB@ EC<E>9;  
 9E?< F4><I EFG89AFB6 A9F 3 6O84FP EBB5M9A<9.  
4. "C<E4FP EFDG>FGDG E <@9A9@ NOTE, EB89D:4MGR CB?S: Name 3 H4@<?<S < <A<J<4?O, 
TELE 3 AB@9D F9?9HBA4, DATE 3 84F4 DB:89A<S (7B8, @9ESJ, K<E?B).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 BLOCKNOTE, EBEFBSM<= <; 10 EFDG>FGD F<C4 NOTE, 
;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB 6B;D4EF4A<R 84FO DB:89A<S;  
 6O6B8 A4 Q>D4A E6989A<= B K9?B69>9, AB@9D F9?9HBA4 >BFBDB7B 66989A E >?46<4FGDO;  
 9E?< F4>B7B K9?B69>4 A9F 3 6O84FP EBB5M9A<9.  
5. "C<E4FP EFDG>FGDG E <@9A9@ NOTE1, EB89D:4MGR CB?S: Name 3 H4@<?<S < <A<J<4?O, 
TELE 3 AB@9D F9?9HBA4, DATE 3 84F4 DB:89A<S (7B8, @9ESJ, K<E?B.  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
 66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 BLOCK, EBEFBSM<= <; 9 Q?9@9AFB6 F<C4 NOTE1, 
;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB <A<J<4?4@;  
 6O6B8 A4 Q>D4A <AHBD@4J<< B ?R8SI, KP< 8A< DB:89A<S CD<IB8SFES A4 @9ESJ, ;A4K9A<9 
>BFBDB7B 66989AB E >?46<4FGDO; 9E?< F4>B7B K9?B69>4 A9F 3 6O84FP EBB5M9A<9.  
6. "C<E4FP EFDG>FGDG E <@9A9@ NOTE2, EB89D:4MGR CB?S: Name 3 H4@<?<S < <A<J<4?O, 
TELE 3 AB@9D F9?9HBA4, DATE 3 84F4 DB:89A<S (7B8, @9ESJ, K<E?B).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
  66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 BLOCK2, EBEFBSM<= <; 7 Q?9@9AFB6 F<C4 NOTE1, 
;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB C9D6O@ FD9@ J<HD4@ AB@9D4 F9?9HBA4;  
 6O6B8 A4 Q>D4A <AHBD@4J<< B K9?B69>9, KPS H4@<?<S 66989A4 E >?46<4FGDO; 
 9E?< F4>B7B A9F 3 6O84FP EBB5M9A<9.  
7. "C<E4FP EFDG>FGDG E <@9A9@ PERSON, EB89D:4MGR CB?S: Name 3 H4@<?<S < <A<J<4?O, 
FAC 3 H4>G?PF9F, GROUP 3 7DGCC4, DATE 3 84F4 CBEFGC?9A<S 6 �'� (7B8, @9ESJ, K<E?B).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
 66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 VUZ, EBEFBSM<= <; 10 Q?9@9AFB6  
 F<C4 PERSON, ;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB 84F9 CBEFGC?9A<S 6 �'�; 
 6O6B8 A4 Q>D4A <AHBD@4J<< B EFG89AF4I, GCBDS8BK9AAB= CB H4>G?PF9F4@, 7DGCC4@, 84F9 
CBEFGC?9A<S. � >4:8B= 7DGCC9 H4@<?<< 8B?:AO 5OFP D4ECB?B:9AO 6 4?H46<FAB@ 
CBDS8>9.  
8. "C<E4FP EFDG>FGDG E <@9A9@ ZNAK, EB89D:4MGR CB?S: Name 3 H4@<?<S < <@S, ZOD 3 
;A4> ;B8<4>4, DATE 3 84F4 DB:89A<S (@4EE<6 <; FD9I K<E9?: 7B8, @9ESJ, K<E?B).  
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
 66B8 E >?46<4FGDO 84AAOI 6 @4EE<6 MASS, EBEFBSM<= <; 10 Q?9@9AFB6 F<C4 ZNAK, 
;4C<E< 8B?:AO 5OFP GCBDS8BK9AO CB 84F9 8AS DB:89A<S;  
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 6O6B8 A4 Q>D4A <AHBD@4J<< B ?R8SI, DB8<6L<IES CB8 ;A4>B@ ;B8<4>4, A4<@9AB64A<9 
>BFBDOI 66B8<FES E >?46<4FGDO;  
 9E?< F4>B7B A9F 3 6O84FP EBB5M9A<9.  
9. %FDG>FGD4 EB89D:<F <AHBD@4J<R B 84F9 < 6D9@9A< A9>BFBDB7B EB5OF<S: Year 3 7B8, 
Day 3 89AP, Hour 3 K4EO, Minute 3 @<AGFO, Second 3 E9>GA8O. 
!4C<E4FP CDB7D4@@G, 6OCB?ASRMGR: 
 BCD989?9A<9 D4;@9D4 EFDG>FGD<DB64AAB7B B5N9>F4 6 54F4I. 
 ;4C<EO649F CD98?B:9AAGR EFDG>FGDG 6 6<89 5<FB6B= EFDG>FGDO < BCD989?S9F D4;@9DO.  
%D46A<F9 D9;G?PF4FO, E89?4=F9 6O6B8.  
10. �?S ID4A9A<S 84AAOI B J69FAOI 8<EC?9SI BC<E4FP EFDG>FGDG 6<84: display  
A4<@9AB64A<9 @B89?<, price  J9A4, x_size  D4;@9D CB 7BD<;BAF4?<, y_size  D4;@9D CB 
69DF<>4?<, optr  BCF<K9E>B9 D4;D9L9A<9. 
!4C<E4FP HGA>J<R, EB;84RMGR H4=? E 84AAO@< B 8<EC?9SI (84AAO9 66B8<FP E 
>?46<4FGDO) <; A9 @9A99 6BEP@< ;4C<E9=, BEGM9EF6?SRMGR 97B EBDF<DB6>G CB ;484AAB@G 
C4D4@9FDG (B5S;4F9?PAO= C4D4@9FD 3 CD<;A4>, ;484RM<= >D<F9D<= EBDF<DB6><). �E9 
A9B5IB8<@O9 84AAO9 8?S HGA>J<< 8B?:AO C9D98464FPES 9= 6 >4K9EF69 C4D4@9FDB6. 
�ECB?P;B64A<9 7?B54?PAOI C4D4@9FDB6 A9 8BCGE>49FES.  
11. "C<E4FP EFDG>FGDG E <@9A9@ STUDENT, EB89D:4MGR CB?S:  
H4@<?<S < <A<J<4?O EFG89AF4; AB@9D 7DGCCO; GEC9649@BEFP (@4EE<6 <; K9FOD9I BJ9AB> A4 
Q>;4@9A4I 6 5-54?PAB= E<EF9@9).  
!4C<E4FP HGA>J<<:  
 EB;84A<S @4EE<64 7 ;4C<E9= (EFDG>FGD) 84AAOI B EFG89AF4I (66B8 84AAOI E >?46<4FGDO);  
 6OK<E?9A<S ED98A97B 54?4 >4:8B7B EFG89AF4; 
 D4ECB?B:9A<S ;4C<E9= CB G5O64A<R ED98A97B 54?4; 
 6O6B84 E6989A<= B EFG89AF4I, <@9RM<I BJ9A>< FB?P>B 4 < 5; 
 G84?9A<S <; EC<E>4 EFG89AF4 E @<A<@4?PAO@ ED98A<@ 54?B@.  
�E9 A9B5IB8<@O9 84AAO9 8?S HGA>J<= 8B?:AO C9D98464FPES 6 >4K9EF69 <I C4D4@9FDB6. 
�ECB?P;B64A<9 7?B54?PAOI C4D4@9FDB6 A9 8BCGE>49FES. %B;84FP CDB9>F, >BFBDO= 
89@BAEFD<DG9F D45BFG 6E9I HGA>J<=.  
12. "C<E4FP EFDG>FGDG E <@9A9@ TOVAR, EB89D:4MGR CB?S:  
A4;64A<9 FB64D4; >B?<K9EF6B 98<A<J FB64D4; EFB<@BEFP FB64D4; 84F4 CBEFGC?9A<S FB64D4 6 
6<89 EFDG>FGDO (7B8, @9ESJ, 89AP).  
!4C<E4FP HGA>J<<: 
 EB;84A<S @4EE<64 SPISOK A9 5B?99 K9@ <; 10 ;4C<E9= (EFDG>FGD) 84AAOI B FB64D4I (66B8 
84AAOI E >?46<4FGDO); 
 6OK<E?9A<S ED98A9= EFB<@BEF< FB64D4; 
 D4ECB?B:9A<S ;4C<E9= CB 6B;D4EF4A<R EFB<@BEF< FB64DB6; 
 6O6B84 E6989A<= B FB64D4I, CBEFGC<6L<I 5B?99 10 @9ESJ96 A4;48.  
�E9 A9B5IB8<@O9 84AAO9 8?S HGA>J<= 8B?:AO C9D98464FPES 6 >4K9EF69 <I C4D4@9FDB6. 
�ECB?P;B64A<9 7?B54?PAOI C4D4@9FDB6 A9 8BCGE>49FES. %B;84FP CDB9>F, >BFBDO= 
89@BAEFD<DG9F D45BFG 6E9I HGA>J<=.  
13. "C<E4FP EFDG>FGDG E <@9A9@ MARSHRUT, EB89D:4MGR CB?S:  
AB@9D @4DLDGF4; A4K4?PAO= CGA>F @4DLDGF4; >BA9KAO= CGA>F @4DLDGF4; 8?<A4 
@4DLDGF4.  
!4C<E4FP HGA>J<<: 
  EB;84A<S @4EE<64 A9 5B?99 K9@ <; 10 ;4C<E9= (EFDG>FGD) E6989A<= B @4DLDGF4I (66B8 
84AAOI E >?46<4FGDO);  
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 BCD989?9A<S @4DLDGF4 E @4>E<@4?PAB= 8?<AB=; 
 D4ECB?B:9A<S ;4C<E9= CB 6B;D4EF4A<R AB@9DB6 @4DLDGFB6; 
 6O6B84 E6989A<= B @4DLDGF4I, >BFBDO9 A4K<A4RFES <?< ;4>4AK<64RFES 6 CGA>F9, 
A4;64A<9 >BFBDB7B 66B8<FES E >?46<4FGDO.  
�E9 A9B5IB8<@O9 84AAO9 8?S HGA>J<= 8B?:AO C9D98464FPES 6 >4K9EF69 <I C4D4@9FDB6. 
�ECB?P;B64A<9 7?B54?PAOI C4D4@9FDB6 A9 8BCGE>49FES. %B;84FP CDB9>F, >BFBDO= 
89@BAEFD<DG9F D45BFG 6E9I HGA>J<=.  
14. "C<E4FP EFDG>FGDG E <@9A9@ ABON, EB89D:4MGR CB?S: H4@<?<S < <A<J<4?O 
45BA9AF4, AB@9D F9?9HBA4, 84F4 CB8>?RK9A<S F9?9HBA4 6 6<89 EFDG>FGDO (7B8, @9ESJ, 
89AP), A4K<E?9AA4S EG@@4 BC?4FO, EG@@4 A4 EK9FG 45BA9AF4.  
!4C<E4FP HGA>J<<: 
  EB;84A<S @4EE<64 A9 5B?99 K9@ <; 12 ;4C<E9= (EFDG>FGD) 84AAOI B5 45BA9AF4I (66B8 
84AAOI E >?46<4FGDO);  
 D4ECB?B:9A<S ;4C<E9= CB 4?H46<FG (E GK9FB@ <A<J<4?B6 8?S 45BA9AFB6 E B8<A4>B6O@< 
H4@<?<S@<;  
 8B546<FP 20 7D. A4 EK9F4 45BA9AFB6, >BFBDOI CB8>?RK<?< 5B?99 10 ?9F A4;48;  
 6O6B84 E6989A<= B5 45BA9AF4I, G >BFBDOI EG@@4 A4 EK9FG BFD<J4F9?PA4S CBE?9 6OK9F4 
A4K<E?9A<=;  
 6O6B84 E6989A<= B5 45BA9AF9, AB@9D F9?9HBA4 >BFBDB7B 66B8<FES E >?46<4FGDO.  
�E9 A9B5IB8<@O9 84AAO9 8?S HGA>J<= 8B?:AO C9D98464FPES 6 >4K9EF69 <I C4D4@9FDB6. 
�ECB?P;B64A<9 7?B54?PAOI C4D4@9FDB6 A9 8BCGE>49FES. %B;84FP CDB9>F, >BFBDO= 
89@BAEFD<DG9F D45BFG 6E9I HGA>J<=.  
15. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: A4<@9AB64A<9, J9A4, 84F4 CDB<;6B8EF64, EDB> 
7B8ABEF<, >B?<K9EF6B, CDB<;6B8<F9?P.  
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
6O6B84 E6989A<= B FB64D4I, EDB> 7B8ABEF< >BFBDOI @9A99 20-F< 8A9=.  
 BCD989?<FP >B?<K9EF6B CDBEDBK9AAOI FB64DB6.  
16. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: @4D>4, 46FB@B5<?S, CDB<;6B8<F9?P,  
F<C, 7B8 6OCGE>4, 84F4 CDBIB:89A<S F9IBE@BFD4, 84F4 D97<EFD4J<<. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 6O6B84 E6989A<= B @4L<A4I, CDBL98L<I F9IBE@BFD @9A99 7B84 A4;48.  
 6O6B84 E6989A<= B @4L<A4I, CDB<;6989AAOI 8B 2000-7B 7B84 < ;4D97<EFD<DB64AAOI 
@9A99 7B84 A4;48.  
17. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: H4@<?<S, 4@C?G4, 6B;D4EF, >B?<K9EF6B <7D, 
>B?<K9EF6B 7B?B6. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 BCD989?<FP ?GKL97B HBD64D84, < 6O69EF< E6989A<S B HGF5B?<EF4I, EO7D46L<I @9A99 5-
F< <7D.  
 BCD989?<FP ED98A<= 6B;D4EF HGF5B?<EFB6 < 6O69EF< E6989A<S B HGF5B?<EF4I, 6B;D4EF 
>BFBDOI 5B?PL9 25 ?9F. 
18. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: H4@<?<S, 7DGCC4, H<;<>4, <AHBD@4F<>4, 
<EFBD<S. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 BCD989?<FP ED98A<= 54? BJ9AB> CB 6E9@ CD98@9F4@, < 6O69EF< E6989-A<S B EFG89AF4I, 
ED98A<= 54?? >BFBDOI 5B?PL9 4.  
 BCD989?<FP ED98A<= 54? BJ9AB> CB H<;<>9, >B?<K9EF6B EFG89AFB6 E BJ9A>B= 5 CB 
<AHBD@4F<>9 < 6O69EF< E6989A<S B A<I.  
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19. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: CDB8469J, A4<@9AB64A<9, >B?<K9EF6B, J9A4, 
7B8_6OCGE>4, 84F4_CDB84:<. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 BCD989?<FP >B?<K9EF6B FB64DB6, >BFBDO9 CDB84AO @9A99 7B84 A4;48 < 6O69EF< E6989A<S 
B A<I.  
 BCD989?<FP >B?<K9EF6B 6E9I FB64DB6, >B?<K9EF6B >BFBDOI 5B?PL9 5 < 6O69EF< E6989A<S 
B5 QF<I FB64D4I.  
 BCD989?<FP B5MGR EFB<@BEFP 6E9I FB64DB6, 6OCGM9AAOI 6 F9>GM9@ 7B8G < 6O69EF< 
E6989A<S B5 QF<I FB64D4I.  
20. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: 46FBD, >B?<K9EF6B, EFD4A<J, F<D4:,  
7B8, <;84A<S. 
 A4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 6O69EF< 84AAO9 B >A<74I, 6 >BFBDOI >B?<K9EF6B EFD4A<J 5B?PL9 150.  
 6O69EF< 84AAO9 B >A<74I, F<D4: >BFBDOI A9 CD96OL49F 10000 Q>;9@C?SDB6. 
21. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: A4<@9AB64A<9, CDB<;6B8<F9?P, 7B8_6OCGE>4, 
>B?<K9EF6B, J9A4. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 6O69EF< E6989A<S B FB64D4I E J9AB= 6OL9 ED98A9=.  
 BCD989?<FP B5MGR EFB<@BEFP 6E9I FB64DB6, 6OCGM9AAOI 6 F9>GM9@ 7B8G < 6O69EF< 
E6989A<S B5 QF<I FB64D4I.  
22. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: H4@<?<S, 7DGCC4, 7B8 DB:89A<S, BJ9A>4 CB 
H<;<>9, BJ9A>4 CB @4F9@4F<>9, BJ9A>4 CB <AHBD@4F<>9. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 BCD989?<FP >B?<K9EF6B EFG89AFB6 EF4DL9 19-F< ?9F, < A4C9K4F4FP 6E9 E6989A<S B A<I.  
 A4C9K4F4FP H4@<?<< EFG89AFB6, >BFBDO9 E84?< @4F9@4F<>G A4 «95», < BCD989?<FP <I 
>B?<K9EF6B.  
23. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: A4;64A<9, K4EFBF4, B5N9@ BC9D4F<6AB= C4@SF<, 
A4?<K<9 dvd rom, EFB<@BEFP. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 BCD989?<FP >B?<K9EF6B >B@CPRF9DB6 E B5N9@B@ BC9D4F<6AB= C4@SF< 5B?PL9 10 754=F < 
A4C9K4F4FP 6E9 E6989A<S B A<I.  
 6OK<E?<FP ED98ARR EFB<@BEFP 6E9I >B@CPRF9DB6 < A4C9K4F4FP A4<@9AB64A<S 
>B@CPRF9DB6 < <I ED98ARR EFB<@BEFP.  
 BCD989?<FP >B@CPRF9DO, >BFBDO9 <@9RF dvd rom, < A4C9K4F4FP 6E9 E6989A<S B A<I.  
24. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: H4@<?<S, <@S, BFK9EF6B, CB?, 8B?:ABEFP, 84F4 
DB:89A<S. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 6O69EF< 84AAO9 B5 <A:9A9D4I, C9AE<BAAB7B 6B;D4EF4 (@G:K<A4@ 5B?PL9 65-F< ?9F, 
:9AM<A4@ 60).  
 6O69EF< E6989A<S B EBFDG8A<>4I, G >BFBDOI ;4DC?4F4 6OL9 ED98A9= < 6B;D4EF @9A99 30-
F< ?9F.  
 6O69EF< E6989A<S B EBFDG8A<>4I, >BFBDO9 DB8<?<EP 6 @49.  
25. "C<E4FP EFDG>FGDG, EB89D:4MGR CB?S: 7 CB9;84, 6D9@S CD<5OF<S, 6D9@S BF5OF<S, 
A4CD46?9A<9, D4EEFBSA<9. 
!4C<E4FP HGA>J<<, 6OCB?ASRM<9 E?98GRM<9 ;484K<: 
 6O69EF< ED98ARR E>BDBEFP >4:8B7B CB9;84.  
 6O69EF< 6E9 E6989A<S B CB9;84I, 6D9@S CD95O64A<S 6 CGF< >BFBDOI CD96OL49F 7 K4EB6.  
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#$��&�+�%��� $��"&/ #" VISUAL STUDIO 

��'+�!�� %$��/ $��$��"&�� VISUAL STUDIO 
Ц9?P CD4>F<K9E>B= D45BFO: <;GK<FP ED98G 5OEFDB= D4;D45BF>< CD<?B:9A<= Visual Studio. 
!4GK<FPES D4;@9M4FP < A4EFD4<64FP 6A9LA<= 6<8 Q?9@9AFB6 GCD46?9A<S A4 HBD@9. 
�AF97D<DB64AA4S ED984 D4;D45BFK<>4 Visual Studio 
%D984 Visual Studio 6<;G4?PAB D94?<;G9FES 6 6<89 B8AB7B B>A4 E A9- E>B?P><@< C4A9?S@< 
<AEFDG@9AFB6. �B?<K9EF6B, D4ECB?B:9A<9, D4;@9D < 6<8 C4A9?9= @B:9F @9ASFPES 
CDB7D4@@<EFB@ <?< E4@B= ED98B= D4;D4- 5BF>< 6 ;46<E<@BEF< BF F9>GM97B D9:<@4 D45BFO 
ED98O <?< CB:9?4A<= CDB7D4@@<EF4, KFB ;A4K<F9?PAB CB6OL49F CDB<;6B8<F9?PABEFP 
D45BFO. 
#D< ;4CGE>9 Visual Studio CBS6?S9FES A4K4?PA4S EFD4A<J4 EB EC<- E>B@ CBE?98A<I 
CDB9>FB6, 4 F4>:9 >B@4A84@< %B;84FP CDB9>F < "F- >DOFP CDB9>F. !4:@<F9 EEO?>G 
%B;84FP CDB9>F <?< 6O59D<F9 6 @9AR Ф4=? >B@4A8G %B;84FP CDB9>F, A4 Q>D4A9 CBS6<FES 
8<4?B7 8?S EB;84A<S AB6B7B CDB9>F4 (D<E. 1.1). 
 

$<E. 1.1. �<4?B7 EB;84A<S AB6B7B CDB9>F4 
%?964 6 EC<E>9 L45?BAB6 CD<6989AO S;O>< CDB7D4@@<DB64A<S, >B- FBDO9 CB889D:<649F 
84AA4S 69DE<S Visual Studio: G598<F9EP, KFB F4@ 6O89?9A D4;89? Visual C#. � ED98A9= K4EF< 
CD<6989AO F<CO CDB9>FB6, >BFBDO9 @B:AB EB;84FP. � A4L<I ?45BD4FBDAOI D45BF4I 5G8GF 
<ECB?P- ;B64FPES 864 F<C4 CDB9>FB6: 
#D<?B:9A<9 Windows Forms 3 84AAO= F<C CDB9>F4 CB;6B?S9F EB;84FP CB?ABJ9AAB9 
CD<?B:9A<9 E B>A4@< < Q?9@9AF4@< GCD46?9A<S (>ABC>4@<, CB?S@< 66B84 < CD.) &4>B= 6<8 
CD<?B:9A<S A4<5B?99 CD<6O- K9A 5B?PL<AEF6G CB?P;B64F9?9=. 
�BAEB?PAB9 CD<?B:9A<9 3 6 QFB@ F<C9 CDB9>F4 B>AB CD98EF46- ?S9F EB5B= F9>EFB6GR 
>BAEB?P, 6 >BFBDGR CD<?B:9A<9 @B:9F 6O6B8<FP F9>EFO <?< B:<84FP 66B84 <AHBD@4J<< 
CB?P;B64F9?S. �BAEB?PAO9 CD<- ?B:9A<S K4EFB <ECB?P;GRFES 8?S 6OK<E?<F9?PAOI ;484K, 
8?S >BFBDOI A9 FD95G9FES E?B:AO= <?< >D4E<6O= CB?P;B64F9?PE><= <AF9DH9=E. 
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�O59D<F9 6 EC<E>9 F<C CDB9>F4 «#D<?B:9A<9 Windows Forms», 6 CB?9 «<@S» 6A<;G 
B>A4 6698<F9 :9?49@B9 <@S CDB9>F4 (A4CD<@9D, MyFirstApp) < A4:@<F9 >ABC>G "�. +9D9; 
A9E>B?P>B E9>GA8 Visual Studio EB;84EF CDB9>F < �O E@B:9F9 G6<89FP A4 Q>D4A9 >4DF<A>G, 
CB8B5- AGR CD98EF46?9AAB= A4 D<E. 1.2. 

 
$<E. 1.2. �?46AB9 B>AB Visual Studio 

� 7?46AB@ B>A9 Visual Studio CD<EGFEF6G9F A9E>B?P>B BEAB6AOI Q?9- @9AFB6, >BFBDO9 
5G8GF CB@B74FP A4@ 6 D45BF9. #D9:89 6E97B, QFB HBD@4 
(1) 3 5G8GM99 B>AB A4L97B CD<?B:9A<S, A4 >BFBDB@ 5G8GF D4;@9M4FPES Q?9@9AFO 
GCD46?9A<S. #D< 6OCB?A9A<< CDB7D4@@O CB@9M9AAO9 Q?9@9A- FO GCD46?9A<S 5G8GF <@9FP 
FBF :9 6<8, KFB < A4 QF4C9 CDB9>F<DB64A<S. 
�FBDB= CB 64:ABEF< B5N9>F 3 QFB B>AB E6B=EF6 (2), 6 >BFBDB@ CD<- 6989AO 6E9 BEAB6AO9 
E6B=EF64 6O89?9AAB7B Q?9@9AF4 GCD46?9A<S <?< B>A4. % CB@BMPR >ABC><  @B:AB 
CDBE@4FD<64FP E6B=EF64 Q?9@9AF4 GCD46?9A<S, 4 >ABC>4  C9D9>?RK49F B>AB 6 D9:<@ 
CDBE@BFD4 EB5OF<=. +FB5O 5O?B G8B5A99 <E>4FP AG:AO9 E6B=EF64, @B:AB BFEBDF<DB64FP 
<I CB 4?H46<FG E CB@BMPR >ABC>< . �E?< QFB7B B>A4 A4 Q>D4A9 A9F, 97B @B:AB 
4>F<6<DB64FP 6 @9AR �<8 → ">AB E6B=EF6 (<AB784 QFBF CGA>F 6?B:9A 6 CB8CGA>F �DG7<9 
B>A4). 
%4@< Q?9@9AFO GCD46?9A<S @B:AB 5D4FP A4 C4A9?< Q?9@9AFB6 (3). �E9 Q?9@9AFO 
GCD46?9A<S D4;5<FO A4 ?B7<K9E><9 7DGCCO, KFB B5?97K49F CB<E> AG:AOI Q?9@9AFB6. �E?< 
C4A9?< A9F A4 Q>D4A9, 99 AG:AB 4>F<6<- DB64FP >B@4A8B= �<8 → #4A9?P Q?9@9AFB6. 
!4>BA9J, B5B;D964F9?P D9L9A<= (4) EB89D:<F EC<EB> 6E9I H4=?B6, 6IB8SM<I 6 CDB9>F, 
6>?RK4S 8B546?9AAO9 <;B5D4:9A<S < E?G:95AO9 H4=?O. �>F<6<DG9FES >B@4A8B= �<8 → 
"5B;D964F9?P D9L9A<=. 
'>4;4AAO9 C4A9?< @B7GF G:9 CD<EGFEF6B64FP A4 Q>D4A9, AB 5OFP E>DOFO@< ;4 8DG7<@< 
C4A9?S@< <?< E69DAGFO > 5B>B6B= EFBDBA9 B>A4. � QFB@ E?GK49 8BEF4FBKAB M9?>AGFP A4 
EBBF69FEF6GRM9@ SD?OK>9, KFB- 5O 6O69EF< C4A9?P A4 C9D98A<= C?4A. 
">AB F9>EF4 CDB7D4@@O CD98A4;A4K9AB 8?S CDBE@BFD4, A4C<E4A<S < D984>F<DB64A<S 
F9>EF4 CDB7D4@@O. #9D9>?RK4FPES @9:8G HBD@B= < F9>EFB@ CDB7D4@@O @B:AB E 
CB@BMPR >B@4A8 �<8 → �B8 < �<8 → �BAEFDG>FBD. #D< C9D6BA4K4?PAB= ;47DG;>9 6 B>A9 
F9>EF4 CDB7D4@@O A4IB8<FES F9>EF, EB89D:4M<= @<A<@4?PAO= A45BD BC9D4FBDB6 8?S ABD- 
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@4?PAB7B HGA>J<BA<DB64A<S CGEFB= HBD@O 6 >4K9EF69 Windows-B>A4. #D< CB@9M9A<< 
Q?9@9AF4 GCD46?9A<S 6 B>AB HBD@O, F9>EF CDB7D4@@O 46FB@4F<K9E>< 8BCB?AS9FES 
BC<E4A<9@ A9B5IB8<@OI 8?S 97B D45BFO 5<5?<BF9> EF4A84DFAOI CDB7D4@@ (D4;89? using) 
< C9D9@9AAOI 8?S 8BE- FGC4 > Q?9@9AFG GCD46?9A<S (6 E>DOFB= K4EF< >?4EE4 HBD@O). 
#DB7D4@@4 A4 S;O>9 C# EBEF46?S9FES >4> BC<E4A<9 4?7BD<F@B6, >BFBDO9 A9B5IB8<@B 
6OCB?A<FP, 9E?< 6B;A<>49F BCD989?9AAB9 EB5O- F<9, E6S;4AAB9 E HBD@B= (A4CD<@9D, 
M9?KB> «@OL<» A4 >ABC>9 3 EB5O- F<9 Click, ;47DG;>4 HBD@O 3 Load). �?S >4:8B7B 
B5D454FO649@B7B 6 HBD@9 EB5OF<S, E CB@BMPR B>A4 E6B=EF6, 6 F9>EF9 CDB7D4@@O BD74- 
A<;G9FES @9FB8, 6 >BFBDB@ CDB7D4@@<EF ;4C<EO649F A4 S;O>9 C# FD9- 5G9@O= 4?7BD<F@. 
!4EFDB=>4 HBD@O 
!4EFDB=>4 HBD@O A4K<A49FES E A4EFDB=>< D4;@9D4 HBD@O. % CB- @BMPR @OL<, 
«;4I64FO64S» B8AG <; >DB@B> HBD@O <?< 6O89?9AAGR EFDB>G ;47B?B6>4, BFD97G?<DG=F9 
AG:AO9 D4;@9DO HBD@O. 
�?S A4EFDB=>< 5G8GM97B B>A4 CD<?B:9A<S ;484RFES E6B=EF64 HBD- @O. �?S ;484A<S 
?R5OI E6B=EF6 HBD@O < Q?9@9AFB6 GCD46?9A<S A4 HBD@9 <ECB?P;G9FES B>AB E6B=EF6. 
!B64S HBD@4 <@99F B8<A4>B6O9 <@S (Name) < ;47B?B6B> (Text) 3 Form1. 
�?S <;@9A9A<S ;47B?B6>4 M9?>A<F9 >ABC>B= @OL< A4 HBD@9, 6 B>- A9 E6B=EF6 A4=8<F9 < 
M9?>A<F9 @OL>B= A4 EFDBK>9 E A4;64A<9@ Text. � 6O89?9AAB@ B>A9 A459D<F9 «�45. 
D45. N1. %F. 7D. 7А62 �64AB6 А. А». �?S ;484A<S J69F4 B>A4 <ECB?P;G=F9 E6B=EF6B 
BackColor. 
$4;@9M9A<9 Q?9@9AFB6 GCD46?9A<S A4 HBD@9 
�?S D4;@9M9A<S D4;?<KAOI Q?9@9AFB6 GCD46?9A<S A4 HBD@9 <E- CB?P;G9FES C4A9?P 
Q?9@9AFB6. #4A9?P Q?9@9AFB6 EB89D:<F Q?9@9AFO GCD46?9A<S, E7DGCC<DB64AAO9 CB F<CG. 
�4:8GR 7DGCCG Q?9@9AFB6 GCD46?9A<S @B:AB E69DAGFP, 9E?< BA4 6 A4EFBSM<= @B@9AF A9 
AG:A4. �?S 6OCB?A9A<S ?45BD4FBDAOI D45BF CBFD95GRFES Q?9@9AFO GCD46?9- A<S <; 
7DGCCO %F4A84DFAO9 Q?9@9AFO GCD46?9A<S. 
-9?>A<F9 A4 Q?9@9AF9 GCD46?9A<S, >BFBDO= IBF<F9 8B546<FP, 4 ;4- F9@ M9?>A<F9 6 
AG:AB@ @9EF9 HBD@O 3 Q?9@9AF CBS6<FES A4 HBD@9. 1?9- @9AF @B:AB C9D9@9M4FP CB 
HBD@9, EI64F<6L<EP ;4 A97B ?96B= >ABC>B= @OL>< (<AB784 QFB @B:AB E89?4FP ?<LP ;4 
CBS6?SRM<=ES CD< A4:4F<< A4 Q?9@9AF >648D4F EB EFD9?>4@< ). �E?< Q?9@9AF 
GCD46?9A<S CB;6B?S9F <;@9ASFP D4;@9DO, FB A4 EBBF69FEF6GRM<I 97B EFBDBA4I CBS6SFES 
59?O9 >DG:><, GI64F<6L<EP ;4 >BFBDO9 < @B:AB <;@9A<FP D4;@9D. #BE?9 D4;- @9M9A<S 
Q?9@9AF4 GCD46?9A<S A4 HBD@9, 97B @B:AB 6O89?<FP M9?K>B@ @OL< < CD< QFB@ CB?GK<FP 
8BEFGC > 97B E6B=EF64@ 6 B>A9 E6B=EF6. 
$4;@9M9A<9 EFDB>< 66B84 
�E?< A9B5IB8<@B 669EF< <; HBD@O 6 CDB7D4@@G <?< 6O69EF< A4 HBD@G <AHBD@4J<R, 
>BFBD4S 6@9M49FES 6 B8AG EFDB>G, <ECB?P;GRF B>- AB B8ABEFDBKAB7B D984>FBD4 F9>EF4, 
CD98EF46?S9@B7B Q?9@9AFB@ GCD46- ?9A<S TextBox. 
� 84AAB= CDB7D4@@9 E CB@BMPR B8ABEFDBKAB7B D984>FBD4 5G89F 66B8<FPES <@S 
CB?P;B64F9?S. 
�O59D<F9 A4 C4A9?< Q?9@9AFB6 C<>FB7D4@@G E A4;64A<9@ TextBox, M9?>A<F9 @OLPR 6 FB@ 
@9EF9 HBD@O, 789 6O IBF<F9 99 CBEF46<FP. �4I64F<6 97B @OL>B=, BFD97G?<DG=F9 D4;@9DO 
Q?9@9AF4 GCD46?9A<S < 97B CB?B:9A<9. "5D4F<F9 6A<@4A<9 A4 FB, KFB F9C9DP 6 F9>EF9 
CDB7D4@@O @B:AB <ECB?P;B- 64FP C9D9@9AAGR textBox1, >BFBD4S EBBF69FEF6GRF 
8B546?9AAB@G Q?9@9AFG GCD46?9A<S. � QFB= C9D9@9AAB= 6 E6B=EF69 Text 5G89F EB89D:4FPES 
EFDB>4 E<@6B?B6 (F<C string) < BFB5D4:4FPES 6 EBBF69FEF6GRM9@ B>A9 TextBox. 



 
$<E. 1.3. #4A9?P Q?9@9AFB6 
% CB@BMPR B>A4 E6B=EF6 GEF4AB6<F9 LD<HF < D4;@9D E<@6B?B6, BFD4:49@OI 6 EFDB>9 
TextBox (E6B=EF6B Font). 
$4;@9M9A<9 A48C<E9= 
!4 HBD@9 @B7GF D4;@9M4FPES CBSEA<F9?PAO9 A48C<E<. �?S A4A9- E9A<S F4><I A48C<E9= A4 
HBD@G <ECB?P;G9FES Q?9@9AF GCD46?9A<S Label. �O59D<F9 A4 C4A9?< Q?9@9AFB6 
C<>FB7D4@@G E A4;64A<9@ Label, M9?>A<F9 A4 A9= @OLPR. #BE?9 QFB7B 6 AG:AB@ @9EF9 
HBD@O M9?>A<F9 @OLPR, CBS6<FES A48C<EP label1. -9?>AG6 A4 A9= @OLPR, 
BFD97G?<DG=F9 D4;@9D <, <;@9A<6 E6B=EF6B Text 6 B>A9 E6B=EF6, 669- 8<F9 EFDB>G, 
A4CD<@9D «�698<F9 E6B9 <@S:», 4 F4>:9 6O59D<F9 D4;@9D E<@6B?B6 (E6B=EF6B Font). 
"5D4F<F9 6A<@4A<9, KFB 6 F9>EF9 CDB7D4@@O F9C9DP @B:AB B5D4- M4FPES > AB6B= 
C9D9@9AAB= F<C4 Label. � A9= ID4A<FES CBSEA<F9?PA4S EFDB>4, >BFBDGR @B:AB <;@9ASFP 6 
CDBJ9EE9 D45BFO CDB7D4@@O. 
!4C<E4A<9 CDB7D4@@O B5D45BF>< EB5OF<S 
% >4:8O@ Q?9@9AFB@ GCD46?9A<S A4 HBD@9 < E E4@B= HBD@B= @B7GF CDB<EIB8<FP EB5OF<S 
6B 6D9@S D45BFO CDB7D4@@O. !4CD<@9D, E >ABC- >B= @B:9F CDB<;B=F< EB5OF<9 3 A4:4F<9 
>ABC><, 4 E B>AB@, >BFBDB9 CDB9>F<DG9FES E CB@BMPR HBD@O, @B:9F CDB<;B=F< DS8 
EB5OF<=: EB;- 84A<9 B>A4, <;@9A9A<9 D4;@9D4 B>A4, M9?KB> @OL< A4 B>A9 < F. C. 1F< 
EB5OF<S @B7GF B5D454FO64FPES 6 CDB7D4@@9. �?S B5D45BF>< F4><I EB5O- F<= A9B5IB8<@B 
EB;84FP B5D45BFK<>< EB5OF<S 3 EC9J<4?PAO= @9FB8. �?S EB;84A<S B5D45BFK<>4 EB5OF<S 
EGM9EF6G9F 864 ECBEB54. 
#9D6O= ECBEB5 3 EB;84FP B5D45BFK<> 8?S EB5OF<S CB G@B?K4A<R (B5OKAB QFB E4@B9 K4EFB 
<ECB?P;G9@B9 EB5OF<9 84AAB7B Q?9@9AF4 GCD46?9A<S). !4CD<@9D, 8?S >ABC>< F4><@ 
B5D4;B@ EB;849FES B5D45BF- K<> EB5OF<S A4:4F<S. 
!4C<E4A<9 CDB7D4@@O B5D45BF>< EB5OF<S A4:4F<S >ABC>< 
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#B@9EF<F9 A4 HBD@G >ABC>G, >BFBD4S BC<EO649FES Q?9@9AFB@ GCD46?9A<S Button. % 
CB@BMPR B>A4 E6B=EF6 <;@9A<F9 ;47B?B6B> (Text) A4 E?B6B «#D<69F» <?< 8DG7B9 CB 
64L9@G :9?4A<R. "FD97G?<DG=F9 CB- ?B:9A<9 < D4;@9D >ABC><. 
#BE?9 QFB7B 864 D4;4 M9?>A<F9 @OLPR A4 >ABC>9, CBS6<FES F9>EF CDB7D4@@O: 
private void button1_Click(object sender, EventArgs e) 
{ 
} 
1FB < 9EFP B5D45BFK<>< EB5OF<S A4:4F<S >ABC><. �O @B:9F9 8B- 546?SFP E6B= >B8 @9:8G 
E>B5>4@< { }. !4CD<@9D, A459D<F9: 
MessageBox.Show("#D<69F, " + textBox1.Text + "!"); 
!4C<E4A<9 CDB7D4@@O B5D45BF>< EB5OF<S ;47DG;>< HBD@O 
�FBDB= ECBEB5 EB;84A<S B5D45BFK<>4 EB5OF<S ;4>?RK49FES 6 6O5B- D9 EBBF69FEF6GRM97B 
EB5OF<S 8?S 6O89?9AAB7B Q?9@9AF4 A4 HBD@9. #D< QFB@ <ECB?P;G9FES B>AB E6B=EF6 < 97B 
;4>?48>4 . $4EE@BFD<@ QFBF ECB- EB5. �O89?<F9 HBD@G M9?K>B@ CB A9=, KFB5O 6B>DG7 A99 
CBS6<?4EP D4@- >4 <; FBK9>. � B>A9 E6B=EF6 A4=8<F9 EB5OF<9 Load. -9?>A9F9 CB 84AAB= 
EFDBK>9 864:8O @OL>B=. #BS6<FES @9FB8: 
private void Form1_Load(object sender, EventArgs e) 
{ 
} 
 
 9:8G E>B5>4@< { } 6EF46<@ F9>EF CDB7D4@@O: 
 
BackColor = Color.AntiqueWhite; 
 
�4:8O= Q?9@9AF GCD46?9A<S <@99F E6B= A45BD B5D45BFK<>B6 EB5O- F<=, B8A4>B A9>BFBDO9 
<; A<I CD<EGM< 5B?PL<AEF6G Q?9@9AFB6 GCD46- ?9A<S. !4<5B?99 K4EFB CD<@9AS9@O9 
EB5OF<S BC<E4AO A<:9: 
Activated: HBD@4 CB?GK49F QFB EB5OF<9 CD< 4>F<64J<<. 
Load: 6B;A<>49F CD< ;47DG;>9 HBD@O. � B5D45BFK<>9 84AAB7B EB5O- F<S E?98G9F ;48464FP 
89=EF6<S, >BFBDO9 8B?:AO CDB<EIB8<FP 6 @B- @9AF EB;84A<S HBD@O, A4CD<@9D GEF4AB6>4 
A4K4?PAOI ;A4K9A<=. 
KeyPress: 6B;A<>49F CD< A4:4F<< >ABC>< A4 >?46<4FGD9. #4D4@9FD e.KeyChar <@99F F<C 
char < EB89D:<F >B8 A4:4FB= >?46<L< (>?4- 6<L4 Enter >?46<4FGDO <@99F >B8 #13, 
>?46<L4 Esc 3 #27 < F. 8.). "5OKAB QFB EB5OF<9 <ECB?P;G9FES 6 FB@ E?GK49, >B784 
A9B5IB8<@4 D94>J<S A4 A4:4F<9 B8AB= <; >?46<L. 
KeyDown: 6B;A<>49F CD< A4:4F<< >?46<L< A4 >?46<4FGD9. "5D45BF- K<> QFB7B EB5OF<S 
CB?GK49F <AHBD@4J<R B A4:4FB= >?46<L9 < EB- EFBSA<< >?46<L Shift, Alt < Ctrl, 4 F4>:9 B 
A4:4FB= >ABC>9 @OL<. �AHBD@4J<S B >?46<L9 C9D9849FES C4D4@9FDB@ e.KeyCode, 
>BFBDO= CD98EF46?S9F EB5B= C9D9K<E?9A<9 Keys E >B84@< 6E9I >?46<L, 4 <A- HBD@4J<R B 
>?46<L4I-@B8<H<>4FBD4I Shift < 8D. @B:AB G;A4FP <; C4D4@9FD4 e.Modifiers. 
KeyUp: S6?S9FES C4DAO@ EB5OF<9@ 8?S KeyDown < 6B;A<>49F CD< BF- CGE>4A<< D4A99 
A4:4FB= >?46<L<. 
Click: 6B;A<>49F CD< A4:4F<< >ABC>< @OL< 6 B5?4EF< Q?9@9AF4 GCD46?9A<S. 
DoubleClick: 6B;A<>49F CD< 86B=AB@ A4:4F<< >ABC>< @OL< 6 B5- ?4EF< Q?9@9AF4 
GCD46?9A<S. 
 
�4CGE> < D45BF4 E CDB7D4@@B= 
�4CGEF<FP CDB7D4@@G @B:AB, 6O5D46 6 @9AR "F?48>4 >B@4A8G !4- K4FP BF?48>G. #D< 
QFB@ CDB<EIB8<F FD4AE?SJ<S <, 9E?< A9F BL<5B>, >B@CBAB6>4 CDB7D4@@O < EB;84A<9 
98<AB7B ;47DG:49@B7B H4=?4 E D4E- L<D9A<9@ .exe. !4 Q>D4A9 CBS6?S9FES 4>F<6AB9 B>AB 
CDB7D4@@O. 
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�E?< 6 CDB7D4@@9 9EFP BL<5><, FB 6 B>A9 %C<EB> BL<5B> CBS6SFES A4=89AAO9 BL<5><, 4 
CDB7D4@@4 B5OKAB A9 ;4CGE>49FES. �AB784, B8A4- >B, @B:9F 5OFP ;4CGM9A4 CD98O8GM4S 
69DE<S CDB7D4@@O, 6 >BFBDB= 9M9 A9F CBE?98A<I <;@9A9A<=: KFB5O QFB7B A9 
CDB<EIB8<?B, AG:AB 6 A4EFDB=>4I Visual Studio GEF4AB6<FP BCJ<R CB>4;4 B>A4 BL<5B> < 
;4- CD9F<FP ;4CGE> CD< A4?<K<< BL<5B> (D<E. 1.4 < 1.5). 
 

$<E. 1.4. "CJ<S CB>4;4 EBB5M9A<= B5 BL<5>4I 

 

$<E. 1.5. "CJ<S BF>?RK9A<S ;4CGE>4 CD98O8GM9= 69DE<< CD< BL<5>4I CBEFDB9A<S 
�?S ;469DL9A<S D45BFO CDB7D4@@O < 6B;6D4M9A<S 6 D9:<@ CDB9>- F<DB64A<S HBD@O A9 
;45G8PF9 ;4>DOFP B>AB CDB7D4@@O! 
�<A4@<K9E>B9 <;@9A9A<9 E6B=EF6 
%6B=EF64 Q?9@9AFB6 A4 B>A9 @B7GF 5OFP <;@9A9AO 8<A4@<K9E>< 6B 6D9@S 6OCB?A9A<S 
CDB7D4@@O. !4CD<@9D, @B:AB <;@9A<FP F9>EF A48C<- E< <?< J69F HBD@O. �;@9A9A<9 
E6B=EF6 CDB<EIB8<F 6AGFD< B5D45BFK<>4 EB5OF<S (A4CD<@9D, B5D45BFK<>4 EB5OF<S 
A4:4F<S A4 >ABC>G). �?S QFB- 7B <ECB?P;GRF BC9D4FBD CD<E6B9A<S 6<84: 
<<@S Q?9@9AF4>.<E6B=EF6B> = <;A4K9A<9>; 
!4CD<@9D: 
label1.Text = "#D<69F"; 
<�@S Q?9@9AF4> BCD989?S9FES A4 QF4C9 CDB9>F<DB64A<S HBD@O, CD< D4;@9M9A<< Q?9@9AF4 
GCD46?9A<S A4 HBD@9. !4CD<@9D, CD< D4;@9M9A<< A4 HBD@9 DS84 Q?9@9AFB6 TextBox, QF< 
Q?9@9AFO CB?GK4RF <@9A4 textBox1, textBox2, textBox3 < F. 8., >BFBDO9 @B7GF 5OFP 
;4@9A9AO 6 B>- A9 E6B=EF6 6 E6B=EF69 (Name) 8?S F9>GM97B Q?9@9AF4. �BCGE>49FES <E- 



117 
 

CB?P;B64A<9 ?4F<AE><I <?< DGEE><I E<@6B?B6, ;A4>4 CB8K9D><64A<S < J<HD (J<HD4 
A9 8B?:A4 EFBSFP 6 A4K4?9 <89AF<H<>4FBD4). %C<EB> E6B=EF6 8?S >BA>D9FAB7B Q?9@9AF4 
@B:AB CBE@BFD9FP 6 B>A9 E6B=EF6, 4 F4>:9 6 CD<?B:9A<< > 84AAO@ @9FB8<K9E><@ 
G>4;4A<S@. 
�E?< FD95G9FES <;@9A<FP E6B=EF64 HBD@O, FB A<>4>B9 <@S Q?9@9AF4 C9D98 FBK>B= 
6EF46?SFP A9 AG:AB, >4> < E4@G FBK>G. !4CD<@9D, KFB5O ;484FP J69F HBD@O, AG:AB CDBEFB 
A4C<E4FP: 
BackColor = Color.Green; 
�OCB?A9A<9 <A8<6<8G4?PAB7B ;484A<S 
#B G>4;4A<R CD9CB8464F9?S 6O59D<F9 E6B9 <A8<6<8G4?PAB9 ;484A<9. 'FBKA<F9 GE?B6<9 
;484A<S, >B?<K9EF6B, A4<@9AB64A<9, F<CO <EIB8AOI 84AAOI. #DBKF<F9 6 #D<?B:9A<< 1 
BC<E4A<9 E6B=EF6 < BC<E4A<9 Q?9@9A- FB6 GCD46?9A<S Form, Label, TextBox, Button. % 
CB@BMPR B>A4 E6B=EF6 GE- F4AB6<F9 C9D6BA4K4?PAO= J69F HBD@O, LD<HF 6O6B8<@OI 
E<@6B?B6. 
�A8<6<8G4?PAO9 ;484A<S 
$4;@9EF<F9 A4 HBD@9 K9FOD9 >ABC>< (Button). %89?4=F9 A4 >ABC>4I E?98GRM<9 
A48C<E<: «>D4EAO=», «;9?9AO=», «E<A<=», «:9?- FO=». %B;84=F9 K9FOD9 B5D45BFK<>4 
EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFBDO9 5G8GF @9ASFP J69F HBD@O 6 
EBBF69FEF6<< E F9>EFB@ A4 >ABC>4I. 
$4;@9EF<F9 A4 HBD@9 869 >ABC>< (Button) < B8AG @9F>G (Label). %89?4=F9 A4 >ABC>4I 
E?98GRM<9 A48C<E<: «CD<69F», «8B E6<84A<S». %B;84=F9 B5D45BFK<>< EB5OF<S A4:4F<S A4 
84AAO9 >ABC><, >BFBDO9 5G- 8GF @9ASFP F9>EF @9F>< A4 E?B64, A4C<E4AAO9 A4 >ABC>4I. 
%B;84=F9 B5- D45BFK<> EB5OF<S EB;84A<S HBD@O (Load), >BFBDO= 5G89F GEF4A46?<64FP 
J69F HBD@O < @9ASFP F9>EF @9F>< A4 EFDB>G «!4K4?B D45BFO». 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button) A4CDBF<6 >4:8B= CB- ?9 66B84 (TextBox) < B8AG 
@9F>G (Label). %B;84=F9 B5D45BFK<>< EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFBDO9 5G8GF 
@9ASFP F9>EF 6 @9F>9. &9>EF 6 @9F>9 59D9FES <; CB?S 66B84 A4CDBF<6 A4:<@49@B= >ABC><. 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button), < B8AB CB?9 66B84 (TextBox). %B;84=F9 
B5D45BFK<>< EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFBDO9 5G8GF @9ASFP F9>EF A4 A4:4FB= 
>ABC>9. &9>EF A4 >ABC>9 59D9FES <; CB?S 66B84. 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button) < DS8 @9FB> (Label). %B;84=F9 B5D45BFK<>< 
EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFBDO9 5G- 8GF @9ASFP J69F 86GI @9FB>. %B;84=F9 
B5D45BFK<> EB5OF<S A4:4F<S >ABC>< @OL< A4 HBD@9 (Click), >BFBDO= 5G89F 
GEF4A46?<64FP J69F 6E9I @9FB> 6 59?O=. 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button) < DS8 @9FB> (Label). %B;84=F9 B5D45BFK<> 
EB5OF<S EB;84A<S HBD@O (Load), >BFBDO= 5G89F 89?4FP 6E9 @9F>< A96<8<@O@<. %B;84=F9 
B5D45BFK<>< EB5OF<S A4:4F<S A4 >ABC><, >BFBDO9 5G8GF @9ASFP E6B=EF6B @9F>< Visible, 
F9@ E4@O@ 89?4FP <I 6<8<@O@<. 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button), A4CDBF<6 >4:8B= CB- ?9 66B84 (TextBox). 
%B;84=F9 B5D45BFK<>< EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFBDO9 5G8GF @9ASFP 
;47B?B6B> B>A4. &9>EF 6 ;47B?B6>9 59D9F- ES <; CB?S 66B84 A4CDBF<6 A4:<@49@B= >ABC><. 
$4;@9EF<F9 A4 HBD@9 869 >ABC>< (Button) < B8AG @9F>G (Label). %89?4=F9 A4 >ABC>4I 
E?98GRM<9 A48C<E<: «E>DOFP», «CB>4;4FP». %B;- 84=F9 B5D45BFK<>< EB5OF<S A4:4F<S A4 
84AAO9 >ABC><, >BFBDO9 5G8GF E>DO64FP <?< CB>4;O64FP @9F>G. %B;84=F9 B5D45BFK<> 
EB5OF<S EB;84A<S HBD@O (Load), >BFBDO= 5G89F GEF4A46?<64FP J69F HBD@O < @9ASFP F9>EF 
@9F>< A4 EFDB>G «!4K4?B D45BFO». 
$4;@9EF<F9 A4 HBD@9 FD< >ABC>< (Button) < B8AB CB?9 66B84 (TextBox). %89?4=F9 A4 
>ABC>4I E?98GRM<9 A48C<E<: «E>DOFP», «CB>4- ;4FP», «BK<EF<FP». %B;84=F9 B5D45BFK<>< 
EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFBDO9 5G8GF E>DO64FP <?< CB>4;O64FP CB?9 66B84. 
#D< A4:4- F<< A4 >ABC>G «BK<EF<FP» F9>EF <; CB?S 66B84 8B?:9A 5OFP G84?9A. 
$4;@9EF<F9 A4 HBD@9 869 >ABC>< (Button) < B8AB CB?9 66B84 (TextBox). %89?4=F9 A4 
>ABC>4I E?98GRM<9 A48C<E<: «;4CB?A<FP», «BK<- EF<FP». %B;84=F9 B5D45BFK<>< EB5OF<S 
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A4:4F<S A4 84AAO9 >ABC><, >BFB- DO9 5G8GF BK<M4FP <?< ;4CB?ASFP CB?9 66B84 ;A4>4@< 
«******». %B;84=F9 B5D45BFK<> EB5OF<S EB;84A<S HBD@O (Load), >BFBDO= 5G89F 
GEF4A46?<64FP J69F HBD@O < @9ASFP F9>EF 6 CB?9 66B84 A4 EFDB>G «+++++». 
$4;D45BF4=F9 <7DG, >BFBD4S ;4>?RK49FES 6 E?98GRM9@. !4 HBD- @9 D4;@9M9AO CSFP >ABCB> 
(Button). #D< A4:4F<< A4 >ABC>G A9>BFBDO9 >ABC>< EF4AB6SFES 6<8<@O@<, 4 8DG7<9 3 
A96<8<@O@<. *9?P <7DO 3 E>DOFP 6E9 >ABC><. 
$4;D45BF4=F9 <7DG, >BFBD4S ;4>?RK49FES 6 E?98GRM9@. !4 HBD- @9 D4;@9M9AO K9FOD9 
>ABC>< (Button) < K9FOD9 @9F>< (Label). #D< A4- :4F<< A4 >ABC>G K4EFP A48C<E9= 
EF4AB6<FES A96<8<@B=, 4 K4EFP, A4B5B- DBF, EF4AB6<FES 6<8<@B=. *9?P <7DO 3 E>DOFP 6E9 
A48C<E<. 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button). %B;84=F9 B5D45BF- K<>< EB5OF<S A4:4F<S A4 
84AAO9 >ABC><, >BFBDO9 5G8GF 89?4FP A94>- F<6AO@< F9>GMGR >ABC>G. %B;84=F9 
B5D45BFK<> EB5OF<S <;@9A9A<S D4;@9D4 HBD@O (Resize), >BFBDO= 5G89F GEF4A46?<64FP 
6E9 >ABC>< 6 4>F<6AO= D9:<@. 
$4;@9EF<F9 A4 HBD@9 DS8 >ABCB> (Button). %B;84=F9 B5D45BFK<- >< EB5OF<S A4:4F<S A4 
84AAO9 >ABC><, >BFBDO9 5G8GF 89?4FP A94>F<6- AO@< E?98GRMGR >ABC>G. %B;84=F9 
B5D45BFK<> EB5OF<S A4:4F<S >ABC- >< @OL< A4 HBD@9 (Click), >BFBDO= 5G89F 
GEF4A46?<64FP 6E9 >ABC>< 6 4>F<6AO= D9:<@. 
$4;@9EF<F9 A4 HBD@9 FD< >ABC>< (Button) < B8AB CB?9 66B84 
(TextBox). %89?4=F9 A4 >ABC>4I E?98GRM<9 A48C<E<: «*****», «+++++», 
«00000». %B;84=F9 B5D45BFK<>< EB5OF<S A4:4F<S A4 84AAO9 >ABC><, >BFB- DO9 5G8GF 
6O6B8<FP F9>EF, A4C<E4AAO= A4 >ABC>4I, 6 CB?9 66B84. %B;84=F9 B5D45BFK<> EB5OF<S 
EB;84A<S HBD@O (Load), >BFBDO= 5G89F GEF4A46?<64FP J69F HBD@O < @9ASFP F9>EF 6 CB?9 
66B84 A4 EFDB>G «�BFB6 > D45BF9». 
$4;@9EF<F9 A4 HBD@9 DS8 CB?9= 66B84 (TextBox). %B;84=F9 B5- D45BFK<>< EB5OF<S A4:4F<S 
>ABC>B= @OL< A4 84AAO9 CB?S 66B84, >BFB- DO9 5G8GF 6O6B8<FP 6 F9>GM99 CB?9 66B84 97B 
AB@9D. %B;84=F9 B5D45BF- K<> EB5OF<S <;@9A9A<S D4;@9D4 HBD@O (Resize), >BFBDO= 5G89F 
BK<M4FP 6E9 CB?S 66B84. 
$4;@9EF<F9 A4 HBD@9 CB?9 66B84 (TextBox), @9F>G (Label) < >ABC>G (Button). 
%B;84=F9 B5D45BFK<> EB5OF<S A4:4F<S A4 >ABC>G, >BFBDO= 5G89F >BC<DB64FP F9>EF <; 
CB?S 66B84 6 @9F>G. %B;84=F9 B5D4- 5BFK<> EB5OF<S A4:4F<S >ABC>< @OL>< A4 HBD@9 
(Click), >BFBDO= 5G- 89F GEF4A46?<64FP J69F HBD@O < @9ASFP F9>EF @9F>< A4 EFDB>G 
«!4K4?B D45BFO» < BK<M4FP CB?9 66B84. 
$4;@9EF<F9 A4 HBD@9 CB?9 66B84 (TextBox) < 869 >ABC>< (Button) E A48C<ES@<: 
«5?B><DB64FP», «D4;5?B><DB64FP». %B;84=F9 B5- D45BFK<>< EB5OF<S A4:4F<S A4 >ABC><, 
>BFBDO9 5G8GF 89?4FP 4>F<6AO@ <?< A94>F<6AO@ CB?9 66B84. %B;84=F9 B5D45BFK<> 
EB5OF<S A4:4F<S >ABC>< @OL>< A4 HBD@9 (Click), >BFBDO= 5G89F GEF4A46?<64FP J69F 
HBD@O < 89?4FP A96<8<@O@< 6E9 Q?9@9AFO. 
$94?<;G=F9 <7DG @<A9D A4 CB?9 3×3 <; >ABCB> (Button). #9D6B- A4K4?PAB 6E9 >ABC>< A9 
EB89D:4F A48C<E9=. #D< CBCOF>9 A4:4F<S A4 >ABC>G A4 A9= ?<5B CB>4;O649FES >B?<K9EF6B 
@<A, ?<5B A48C<EP «@<- A4!» < @9AS9FES J69F B>A4. 
$4;@9EF<F9 A4 HBD@9 K9FOD9 >ABC>< (Button). !4C<L<F9 8?S >4:8B= B5D45BFK<> EB5OF<S, 
>BFBDO= 5G89F @9ASFP D4;@9DO < @9EFBCB- ?B:9A<9 A4 B>A9 8DG7<I >ABCB>. 

���%%/ � "�.��&/ 
Ц9?P CD4>F<K9E>B= D45BFO: <;GK<FP BEAB6AO9 CBASF<S, BFABES- M<9ES > >?4EE4@ < 
B5N9>F4@, BE6B<FP 8<A4@<K9E>B9 EB;84A<9 B5N9>FB6 6 CDB7D4@@AB@ >B89. 
�?4EEO < B5N9>FO 
� B5N9>FAB-BD<9AF<DB64AAB@ CB8IB89 EGM9EF6GRF CBASF<S >?4EE 
< B5N9>F. 
�?4EE 3 QFB CDB7D4@@A4S 98<A<J4, >BFBD4S ;4849F B5M<= L45?BA 8?S >BA>D9FAOI 
B5N9>FB6. �?4EE EB89D:<F 6E9 A9B5IB8<@O9 BC<E4- A<S C9D9@9AAOI, E6B=EF6 < @9FB8B6, 
>BFBDO9 BFABESFES > B5N9>FG. #D<@9DB@ >?4EE4 6 D94?PAB= :<;A< S6?S9FES CBASF<9 
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«46FB@B5<?P»: >4> CD46<?B, 46FB@B5<?P EB89D:<F A9>BFBDB9 >B?<K9EF6B >B?9E, 869- D9=, 
<@99F >4>B=-FB J69F, AB QF< >BA>D9FAO9 89F4?< 6 >?4EE9 A9 BC<- EO64RFES. 
"5N9>F 3 QFB Q>;9@C?SD >?4EE4. %6B=EF64 B5N9>F4 EB89D:4F >BA- >D9FAO9 84AAO9, 
I4D4>F9DAO9 8?S 84AAB7B Q>;9@C?SD4. � D94?PAB= :<;- A< CD<@9DB@ B5N9>F4 5G89F 
>BA>D9FAO= Q>;9@C?SD 46FB@B5<?S E 4 >B?9- E4@<, 5 869D>4@< < E<A97B J69F4. 
�<A4@<K9E>B9 EB;84A<9 B5N9>FB6 
+4M9 6E97B 8?S D4;@9M9A<S A4 HBD@9 >ABC><, CB?S 66B84 <?< 8DG- 7<I GCD46?SRM<I 
Q?9@9AFB6 <ECB?P;G9FES 8<;4=A9D ED98O Visual Studio: AG:AO= Q?9@9AF 6O89?S9FES 6 
C4A9?< Q?9@9AFB6 < D4;@9M49FES A4 HBD- @9. "8A4>B <AB784 EB;8464FP Q?9@9AFO AG:AB 
G:9 6 CDBJ9EE9 6OCB?A9- A<S CDB7D4@@O. #BE>B?P>G >4:8O= Q?9@9AF GCD46?9A<S 
CD98EF46?S9F EB5B= BF89?PAO= >?4EE, 97B CB@9M9A<9 A4 HBD@G CDB7D4@@AO@ ECBEB- 5B@ 
6>?RK49F A9E>B?P>B L47B6: 
%B;84A<9 Q>;9@C?SD4 >?4EE4. 
#D<6S;>4 97B > HBD@9. 
!4EFDB=>4 @9EFBCB?B:9A<S, D4;@9DB6, F9>EF4 < F. C. 
!4CD<@9D, KFB5O EB;84FP >ABC>G, AG:AB 6OCB?A<FP E?98GRM<= >B8 (97B E?98G9F 
D4;@9EF<FP 6 B5D45BFK<>9 EBB5M9A<S Load <?< 6 >4>B@- ?<5B 8DG7B@ @9FB89): 
Button b = new Button(); 
�89EP B5NS6?S9FES C9D9@9AA4S b, BFABESM4SES > >?4EEG Button, >4> < 6 CD98O8GM<I 
?45BD4FBDAOI D45BF4I. "8A4>B 84?PL9 <89F A9KFB AB- 6B9: E CB@BMPR BC9D4FBD4 new 
EB;849FES Q>;9@C?SD >?4EE4 Button, < EEO?>4 A4 A97B CD<E64<649FES C9D9@9AAB= b. #D< 
QFB@ 6OCB?AS9FES J9?O= DS8 8BCB?A<F9?PAOI 89=EF6<=: 6O89?S9FES C4@SFP CB8 B5N9>F, 
<A<J<4?<;<DGRFES 6E9 E6B=EF64 < C9D9@9AAO9. 
�4?99 AG:AB 8B546<FP B5N9>F A4 HBD@G. �?S QFB7B E?G:<F E6B=EF6B Parent, >BFBDB9 
BCD989?S9F DB8<F9?PE><= Q?9@9AF, A4 >BFBDB@ 5G89F D4;@9M9A4 >ABC>4: 
b.Parent = this; 
�?RK96B9 E?B6B this BFABE<FES > FB@G B5N9>FG, 6 >BFBDB@ D4;@9- M9A 6OCB?AS9@O= 6 
84AAO= @B@9AF @9FB8. #BE>B?P>G 6E9 @9FB8O 6 ?4- 5BD4FBDAOI D45BF4I D4;@9M4RFES 6 
>?4EE9 HBD@O, FB < this BFABE<FES > QFB@G >BA>D9FAB@G Q>;9@C?SDG HBD@O. 
�@9EFB HBD@O >ABC>G @B:AB CB@9EF<FP A4 8DG7B= >BAF9=A9D. !4- CD<@9D, 9E?< A4 HBD@9 
9EFP Q?9@9AF GCD46?9A<S Panel, FB @B:AB CB@9E- F<FP >ABC>G A4 A97B E?98GRM<@ B5D4;B@: 
b.Parent = panel1; 
+FB5O ;484FP CB?B:9A<9 < D4;@9DO >ABC><, AG:AB <ECB?P;B64FP E6B=EF64 Location < Size: 
b.Location = new Point(10, 20); b.Size = new Size(200, 100); 
"5D4F<F9 6A<@4A<9, KFB Location < Size 3 QFB FB:9 B5N9>FO. )BFS 6AGFD< G Location 
EB89D:4FES >BBD8<A4FO x < y, ;484RM<9 ?96O= 69DIA<= G7B? B5N9>F4, A9 CB?GK<FES 
CB@9ASFP B8AG <; >BBD8<A4F, AG:AB @9ASFP J9?<>B@ 69EP B5N9>F Location. &B :9 E4@B9 
BFABE<FES < > E6B=EF6G Size. 
!4 E4@B@ 89?9, >4:8O= D4;, >B784 A4 HBD@G CB@9M49FES AB6O= Q?9- @9AF GCD46?9A<S <?< 
6ABESFES >4><9-FB <;@9A9A<S 6 E6B=EF64 Q?9@9AFB6 GCD46?9A<S, Visual Studio 79A9D<DG9F 
EC9J<4?PAO= E?G:95AO= >B8, >BFB- DO= CDB89?O649F CD<6989AAO9 6OL9 BC9D4J<< CB 
EB;84A<R < A4EFDB=>9 Q?9@9AFB6 GCD46?9A<S. #BCDB5G=F9 CB@9EF<FP A4 HBD@G >ABC>G, 
<;@9A<FP G A99 >4><9-A<5G8P E6B=EF64, 4 ;4F9@ A4=8<F9 6 B5B;D964F9?9 D9L9A<= 69F- >G 
HBD@O Form1, D4;69DA<F9 99 < E89?4=F9 86B=AB= M9?KB> CB 69F>9 Form1.Designer.cs. 
"F>DB9FES H4=? E F9>EFB@ CDB7D4@@O A4 S;O>9 C#, >B- FBDGR ED984 EB;84?4 46FB@4F<K9E><. 
 9ASFP QFBF >B8 6DGKAGR >D4=A9 A9 D9>B@9A8G9FES! "8A4>B @B:AB 97B <;GK<FP, KFB5O 
CBASFP CD<AJ<CO EB;- 84A<S Q?9@9AFB6 GCD46?9A<S 6 IB89 6OCB?A9A<S CDB7D4@@O. 
"5?4EFP 6<8<@BEF< 
#9D9@9AAO9, B5NS6?9AAO9 6 CDB7D4@@9, <@9RF B5?4EFP 6<8<@BEF<. 1FB ;A4K<F, KFB 
C9D9@9AA4S, BC<E4AA4S 6 B8AB= K4EF< CDB7D4@@O, A9 B5S;4F9?PAB 5G89F 6<8A4 6 8DG7B=. 
�BF A4<5B?99 K4EFB 6EFD9K4RM<9ES E<FG4J<<: 
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#9D9@9AAO9, BC<E4AAO9 6AGFD< @9FB84, A9 5G8GF 6<8AO ;4 CD9- 89?4@< QFB7B @9FB84. 
!4CD<@9D: 
 
void MethodA() 
{ 
// "C<EO649@ C9D9@9AAGR delta int delta = 7; 
} 
void MethodB() 
{ 
// "L<5>4: C9D9@9AA4S delta 6 QFB@ @9FB89 A9<;69EFA4! int gamma = delta + 1; 
} 
#9D9@9AAO9, BC<E4AAO9 6AGFD< 5?B>4 <?< EBEF46AB7B BC9D4FB- D4, 6<8AO FB?P>B 6AGFD< 
QFB7B 5?B>4. !4CD<@9D: 
 
void Method() 
{ 
if (a == 7) 
{ 
int b = a + 5; 
} 
// "L<5>4: C9D9@9AA4S b ;89EP G:9 A9<;69EFA4! MessageBox.Show(b.ToString()); 
} 
#9D9@9AAO9, BC<E4AAO9 6AGFD< >?4EE4, S6?SRFES 7?B54?PAO@< 
< 8BEFGCAO 8?S 6E9I @9FB8B6 QFB7B >?4EE4, A4CD<@9D: 
 
class Form1 : Form 
{ 
int a = 5; void Method() 
{ 
// #9D9@9AA4S a ;89EP 89=EF6<F9?PA4 
MessageBox.Show(a.ToString()); 
} 
} 
"C9D4J<< is < as 
+4EFB 5O649F G8B5AB C9D9@9AAO9 D4;AOI >?4EEB6 ;4C<E4FP 6 B8<A EC<- EB>, KFB5O 5O?B ?97K9 
97B B5D454FO64FP. +FB5O CDB69D<FP, > >4>B@G >?4EEG CD<A48?9:<F >4>B=-?<5B B5N9>F, @B:AB 
<ECB?P;B64FP BC9D4FBD is: BA 6B;- 6D4M49F <EF<AG, 9E?< B5N9>F CD<A48?9:<F G>4;4AAB@G 
>?4EEG. #D<@9D: 
Button b = new Button(); if (b is Button) 
MessageBox.Show("1FB >ABC>4!"); else 
MessageBox.Show("1FB KFB‐FB 8DG7B9..."); 
�4> CD46<?B, 6 B5M<I EC<E>4I B5N9>FO ID4ASFES 6 «B59;?<K9AAB@» EBEFBSA<<, F4>, KFB5O 
G 6E9I G A<I 5O? ?<LP @<A<@4?PAO= B5M<= 8?S 6E9I A45BD @9FB8B6 < E6B=EF6. �?S FB7B 
KFB5O CB?GK<FP 8BEFGC > D4E- L<D9AAO@ E6B=EF64@ B5N9>F4, AG:AB CD<69EF< 97B > 
<EIB8AB@G >?4EEG E CB@BMPR BC9D4J<< CD<6989A<S as: 
(someObject as Button).Text = "1FB >ABC>4!"; 
%?98G9F CB@A<FP, KFB BC9D4J<S CD<6989A<S ED45BF49F FB?P>B 6 FB@ E?GK49, 9E?< B5N9>F 
<;A4K4?PAB CD<A48?9:<F FB@G >?4EEG, > >BFBDB@G 97B COF4RFES CD<69EF< (<?< EB6@9EF<@ 
E A<@), 6 CDBF<6AB@ E?GK49 BC9- D4FBD as 6O5DBE<F <E>?RK9A<9 < BEF4AB6<F 6OCB?A9A<9 
CDB7D4@@O. #BQFB@G 5B?99 59;BC4EAO= CB8IB8 EBEFB<F 6 >B@5<A<DB64AAB@ CD<@9- A9A<< 
BC9D4FBDB6 as < is: EA4K4?4 CDB69DS9@ EB6@9EF<@BEFP B5N9>F4 < >?4EE4, < FB?P>B CBFB@ 
6OCB?AS9@ BC9D4J<R CD<6989A<S: 
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if (someObject is Button) 
(someObject as Button).Text = "1FB >ABC>4!"; 
� >4K9EF69 CD4>F<K9E>B7B CD<@9D4 <ECB?P;B64A<S QF<I BC9D4J<= D4EE@BFD<@ CD<@9D 
CDB7D4@@O, >BFBD4S C9D95<D49F 6E9 Q?9@9AFO GCD46?9A<S A4 HBD@9, < G >ABCB> (AB A9 G 
8DG7<I Q?9@9AFB6 GCD46?9- A<S!) ;4@9AS9F F9>EF A4 CSFP ;69;8BK9> «*****»: 
private void Form1_Load(object sender, EventArgs e) 
{ 
// #9D95<D49@ 6E9 Q?9@9AFO GCD46?9A<S 
foreach (Control c in this.Controls) if (c is Button) // �ABC>4? 
(c as Button).Text = "*****"; // �4! 
} 
5.5. %6989A<S, C9D984649@O9 6 EB5OF<9 
�B784 CDB<EIB8<F >4>B9-?<5B EB5OF<9 (A4CD<@9D, EB5OF<9 Click CD< A4:4F<< A4 >ABC>G), 
6 B5D45BFK<> QFB7B EB5OF<S C9D984RFES 8B- CB?A<F9?PAO9 E6989A<S B5 QFB@ EB5OF<< 6 
C4D4@9FD9 e. 
!4CD<@9D, CD< M9?K>9 >ABC>< @OL< A4 B5N9>F9 6B;A<>49F EB5OF<9 MouseClick. �?S QFB7B 
EB5OF<S C4D4@9FD e EB89D:<F J9?O= DS8 C9D9- @9AAOI, >BFBDO9 CB;6B?SRF G;A4FP 
<AHBD@4J<R B A4:4F<<: 
Button 3 >4>4S >ABC>4 5O?4 A4:4F4; 
Clicks 3 E>B?P>B D4; 5O?4 A4:4F4 < BFCGM9A4 >ABC>4 @OL<; 
Location 3 >BBD8<A4FO FBK><, A4 >BFBDGR G>4;O64? >GDEBD 6 @B- @9AF A4:4F<S, 6 6<89 
B5N9>F4 >?4EE4 Point; 
X < Y 3 F9 :9 >BBD8<A4FO 6 6<89 BF89?PAOI C9D9@9AAOI. 
�A8<6<8G4?PAO9 ;484A<S 
�E?< 6 <A8<6<8G4?PAB@ ;484A<< <ECB?P;G9FES Q?9@9AF Panel, <;@9- A<F9 97B J69F, KFB5O 
BA 6<;G4?PAB 6O89?S?ES A4 HBD@9. �E?< <ECB?P;G- 9FES Q?9@9AF Label, A9 ;45G8PF9 
CD<E6B<FP 9@G >4>B=-?<5B F9>EF, <A4K9 BA A9 5G89F 6<89A A4 HBD@9. 
$4;D45BF4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 >ABC><. �96O= 69DIA<= G7B? 
>ABC>< BCD989?S9FES @9EFBCB?B:9A<9@ >GDEBD4 CD< M9?K>9. �O69EF< A48C<EP A4 >ABC>9 E 
>BBD8<A4F4@< 99 ?9- 6B7B 69DIA97B G7?4. 
$4;D45BF4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 >ABC- >< < CB?S 66B84. �96O= 
69DIA<= G7B? Q?9@9AF4 GCD46?9A<S BCD989?S9FES @9- EFBCB?B:9A<9@ >GDEBD4 CD< M9?K>9. 
�ABC>4 CBDB:849FES, 9E?< >GDEBD A4- IB8<FES 6 ?96B= CB?B6<A9 B>A4, 6 <AB@ E?GK49 
CBDB:849FES CB?9 66B84. 
!4 HBD@9 D4;@9M9A Q?9@9AF GCD46?9A<S Panel. !4C<E4FP CDB- 7D4@@G, >BFBD4S CD< M9?K>9 
@OL< A4 Q?9@9AF9 GCD46?9A<S Panel 8B- 546?S9F 6 A97B >ABC>< Button, 4 CD< M9?K>9 A4 
HBD@9 6 A99 8B546?SRFES CB?S 66B84 TextBox. 
!4 HBD@9 D4;@9M9AO 3 C4A9?< (Q?9@9AF GCD46?9A<S Panel). !4- C<E4FP CDB7D4@@G, 
>BFBD4S CD< M9?K>9 @OL< A4 C9D6B= C4A9?< 8B546- ?S9F 6B 6FBDGR C4A9?P >ABC>< Button, 
CD< M9?K>9 A4 6FBDB= C4A9?< 8B- 546?S9F 6 FD9FPR C4A9?P CB?S 66B84 TextBox, 4 CD< 
M9?K>9 A4 FD9FP9= C4A9?< 8B546?S9F A4 C9D6GR C4A9?P @9F>< Label. 
!4C<E4FP CDB7D4@@G, 8B546?SRMGR A4 HBD@G >ABC><. �ABC>< 8B546?SRFES 6 G;?O 
CDS@BG7B?PAB= E9F><. $4EEFBSA<S @9:8G >ABC>4@< < D4EEFBSA<S @9:8G >D4=A9= >ABC>B= 
< 7D4A<J9= B>A4 8B?:AO 5OFP D46AO >4> CB 7BD<;BAF4?<, F4> < CB 69DF<>4?<. 
$4;D45BF4FP CDB7D4@@G, CD< M9?K>9 @OL< 8<A4@<K9E>< CBDB:- 84RMGR A4 B>A9 >ABC>< 
<?< CB?S 66B84. �4:8O= K9FAO= Q?9@9AF GCD46- ?9A<S S6?S9FES >ABC>B=, A9K9FAO= 3 
CB?9@ 66B84. �96O= 69DIA<= G7B? >ABC>< BCD989?S9FES @9EFBCB?B:9A<9@ >GDEBD4 CD< 
M9?K>9. �?S CB?S 66B84 CB?B:9A<9 >GDEBD4 BCD989?S9F >BBD8<A4FO CD46B7B A<:A97B G7?4. 
%B;84FP CDB7D4@@G E >ABC>B=, @9F>B= < CB?9@ 66B84. #D< M9?K>9 A4 EBBF69FEF6GRM<= 
Q?9@9AF A4 HBD@9 8<A4@<K9E>< 8B?:9A EB;8464FPES CB8B5AO= 9@G Q?9@9AF. 
#D98GE@BFD9FP 6B;@B:ABEFP 6O6B- 84 >B?<K9EF64 >ABCB>, @9FB> < CB?9= 66B84. 
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%B;84FP CDB7D4@@G, 8B546?SRMGR D4;?<KAO9 Q?9@9AFO GCD46- ?9A<S A4 HBD@G < A4 
C4A9?P Panel. &<C Q?9@9AFB6 GCD46?9A<S 6O5<D4- 9FES E?GK4=AO@ B5D4;B@. #D98GE@BFD9FP 
6B;@B:ABEFP 6O6B84 <AHBD- @4J<< B >B?<K9EF69 Q?9@9AFB6 CB F<C4@ < <AHBD@4J<R B 
D4ECB?B:9A<< Q?9@9AFB6. 
$4;D45BF4FP CDB7D4@@G, 8B546?SRMGR A4 HBD@G CBE?98B64- F9?PABEFP Q?9@9AFB6 
GCD46?9A<S E?GK4=AB= 8?<AO. &<C Q?9@9AFB6 GCD46?9A<S ;4849FES E?GK4=AO@ B5D4;B@. 
#D98GE@BFD9FP 6B;@B:ABEFP 6O6B84 <AHBD@4J<< B >B?<K9EF69 Q?9@9AFB6 CB F<C4@. 
!4C<E4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 >ABC>< <?< @9F><. �96O= 
69DIA<= G7B? Q?9@9AF4 GCD46?9A<S BCD989?S- 9FES @9EFBCB?B:9A<9@ >GDEBD4 CD< M9?K>9. 
#D< A4:4F<< CD46B= >ABC- >< @OL< A4 HBD@9 E A99 G84?SRFES 6E9 >ABC><. 
!4C<E4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 CB- BK9D98AB >ABC>< <?< CB?S 
66B84. �96O= 69DIA<= G7B? Q?9@9AF4 GCD46- ?9A<S BCD989?S9FES @9EFBCB?B:9A<9@ 
>GDEBD4 CD< M9?K>9. #D< A4:4- F<< CD46B= >ABC>< @OL< A4 HBD@9 E A99 G84?SRFES 6E9 
CBDB:89AAO9 Q?9@9AFO. 
$4;D45BF4FP CDB7D4@@G E 86G@S >ABC>4@< A4 HBD@9. #D< A4:4- F<< A4 C9D6GR A4 HBD@G 
8B546?S9FES B8A4 C4A9?P Panel. #D< A4:4F<< A4 6FBDGR >ABC>G 6 >4:8GR C4A9?P 
8B546?S9FES CB?9 66B84. 
$4;D45BF4FP CDB7D4@@G E 86G@S >ABC>4@< A4 HBD@9. #D< A4:4- F<< A4 C9D6GR A4 HBD@G 
8B546?S9FES B8A4 >ABC>4 <?< CB?9 66B84. #D< A4:4F<< A4 6FBDGR >ABC>G >4:8B9 CB?9 
G69?<K<649FES CB 69DF<>4- ?< 6 864 D4;4. 
!4C<E4FP CDB7D4@@G E >ABC>B= < FD9@S CB?S@< 66B84. #D< A4- :4F<< A4 >ABC>G 
CDB7D4@@4 4A4?<;<DG9F EB89D:<@B9 C9D6B7B CB?S < 8<A4@<K9E>< CBDB:849F Q?9@9AF 
GCD46?9A<S. �E?< 6 C9D6B@ CB?9 66B- 
84 EB89D:<FES 5G>64 «�», FB A4 HBD@G 8B546?S9FES >ABC>4, 9E?< «#» 3 CB?9 66B84, 9E?< 
« » 3 @9F>4. �B 6FBDB@ < FD9FP9@ CB?9 66B84 EB89D:4F- ES >BBD8<A4FO ?96B7B 69DIA97B 
G7?4 5G8GM97B Q?9@9AF4 GCD46?9A<S. 
$4;D45BF4FP CDB7D4@@G, 8B546?SRMGR A4 HBD@G @9F>< E F9>- EFB@.  9EFBCB?B:9A<9 < 
D4;@9DO @9FB> BCD989?SRFES 6 CDB7D4@@9 8<- A4@<K9E>< K9D9; CB?S 66B84. � ;47B?B6B> 
B>A4, 4A4?<;<DGS D4;@9D 6E9I @9FB>, 6O69EF< >B?<K9EF6B @4?9AP><I < 5B?PL<I @9FB>. 
 4?9AP>B= @9F>B= EK<F49FES @9F>4 D4;@9DB@ @9A99 50 C<>E9?9= CB 7BD<;BAF4?< < 
69DF<>4?<. 
%B;84FP CDB7D4@@G E 86G@S >ABC>4@< A4 HBD@9, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 
@9F>< <?< CB?S 66B84. #D< A4:4F<< A4 C9D6GR >ABC>G >4:84S @9F>4 G69?<K<649FES CB 
7BD<;BAF4?< 6 864 D4;4. #D< A4:4- F<< A4 6FBDGR >ABC>G >4:8B9 CB?9 G@9APL49FES CB 
69DF<>4?< 6 864 D4;4. 
$4;D45BF4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 >ABC>< < CB?S 66B84. 
�BBD8<A4FO Q?9@9AF4 GCD46?9A<S BCD989?SRFES E?GK4=AO@ B5D4;B@. 1?9@9AFO GCD46?9A<S 
A9 8B?:AO A4>?48O64FPES 8DG7 A4 8DG74. �E?< A9F 6B;@B:ABEF< 8B546<FP Q?9@9AF 
GCD46?9A<S (A9F @9EF4 8?S D4;@9M9A<S Q?9@9AF4), FB CD98GE@BFD9FP 6O6B8 <AHBD@4J<< B5 
QFB@. 
$4;D45BF4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR A4 B>A9 >ABC>< < CB?S 66B84. 
�BBD8<A4FO Q?9@9AF4 GCD46?9A<S BCD989?SRFES E?GK4=AO@ B5D4;B@. #D< A46989A<< 
>GDEBD4 A4 Q?9@9AF GCD46?9A<S BA 8B?:9A 5OFP G84?9A E HBD@O. 
$4;D45BF4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR CD< M9?K>9 A4 B>A9 D4;?<KAO9 
Q?9@9AFO (CB?S 66B84, >ABC><, @9F><). &<C Q?9@9AFB6 BCD989?S9FES E CB@BMPR 
D48<B>ABCB>. �E9 Q?9@9AFO D4ECB- ?474RFES 7BD<;BAF4?PAB 6 DS8. #D< 8BEF<:9A<< CD46B= 
7D4A<JO B>A4 A4K<A49FES AB6O= DS8 Q?9@9AFB6. 
$4;D45BF4FP CDB7D4@@G, 8<A4@<K9E>< CBDB:84RMGR <?< CB?9 66B84 (CD< A4:4F<< A4 
B>A9 ?96B= >ABC>B= @OL<), <?< >ABC>G (CD< A4- :4F<< A4 B>A9 CD46B= >ABC>B= @OL<). 
�E9 Q?9@9AFO D4ECB?474RFES A4- <E>BEB>, A4K<A4S E ?96B7B 69DIA97B G7?4 B>A4. 
$94?<;B64FP B5D45BFK<> EB5OF<S <;@9A9A<S D4;@9D4 B>A4, 6 >BFBDB@ G84?<FP 6E9 
CBDB:89AAO9 Q?9@9AFO. 
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�!� �*�3 
Ц9?P CD4>F<K9E>B= D45BFO: <;GK<FP 6B;@B:ABEF< Visual Studio CB EB;84A<R CDBEF9=L9= 
4A<@4J<<. !4C<E4FP < BF?48<FP CDB7D4@@G, 6O6B8SMGR A4 Q>D4A 4A<@4J<BAAB9 
<;B5D4:9A<9. 
$45BF4 E F4=@9DB@ 
�?4EE 8?S D45BFO E F4=@9DB@ Timer HBD@<DG9F 6 CD<?B:9A<< CB- 6FBDSRM<9ES EB5OF<S. 
%B5OF<S CB6FBDSRFES E C9D<B8<KABEFPR, G>4- ;4AAB= 6 @<??<E9>GA84I 6 E6B=EF69 Interval. 
'EF4AB6>4 E6B=EF64 Enabled 6 ;A4K9A<9 true ;4CGE>49F F4=@9D. �4:8O= F<> F4=@9D4 CBDB:- 
849F EB5OF<9 Tick, B5D45BFK<> >BFBDB7B B5OKAB < EB;84RF 6 CD<?B:9- A<<. � QFB@ 
B5D45BFK<>9 @B7GF <;@9ASFPES >4><9-?<5B 69?<K<AO < 6O- ;O64FPES CD<AG8<F9?PA4S 
C9D9D<EB6>4 B>A4. �?S EB;84A<S 4A<@4J<< 69EP >B8, D<EGRM<= KFB-?<5B A4 HBD@9, 
8B?:9A A4IB8<FPES 6 B5D45BF- K<>9 EB5OF<S Paint. 
%B;84A<9 4A<@4J<< 
�?S EB;84A<S CDBEFB= 4A<@4J<< 8BEF4FBKAB <ECB?P;B64FP F4=@9D, CD< F<>9 >BFBDB7B 
5G8GF <;@9ASFPES C4D4@9FDO <;B5D4:9A<S (A4CD<@9D, >BBD8<A4FO >BAJB6 BFD9;>4) < 
6O;O64FPES B5D45BFK<> EB5OF<S Paint 8?S D<EB64A<S CB AB6O@ C4D4@9FD4@. #D< F4>B@ 
CB8IB89 A9 A48B ;45BF<FPES B5 G84?9A<< EF4DB7B <;B5D4:9A<S, 698P BAB EB;849FES 6 B>A9 
;4AB6B. 
� >4K9EF69 CD<@9D4 D4EE@BFD<@ >B8 4A<@4J<< E9>GA8AB= EFD9?>< K4EB6: 
// �?B54?PAO9 C9D9@9AAO9 private int x1, y1, x2, y2, r; private double a; 
private Pen pen = new Pen(Color.DarkRed, 2); 
// #9D9D<EB6>4 HBD@O 
private void Form1_Paint(object sender, PaintEventArgs e) 
{ 
Graphics g = e.Graphics; 
// $<EG9@ E9>GA8AGR EFD9?>G 
g.DrawLine(pen, x1, y1, x2, y2); 
} 
// �9=EF6<S CD< ;47DG;>9 HBD@O 
private void Form1_Load(object sender, EventArgs e) 
{ 
r = 150; // $48<GE EFD9?>< 
a = 0; // '7B? CB6BDBF4 EFD9?>< 
// "CD989?S9@ J9AFD HBD@O 3 A4K4?B EFD9?>< 
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2; 
// �BA9J EFD9?>< 
x2 = x1 + (int)(r * Math.Cos(a)); y2 = y1 ‐ (int)(r * Math.Sin(a)); 
} 
// �9=EF6<S CD< BK9D98AB@ «F<>9» F4=@9D4 
private void timer1_Tick(object sender, EventArgs e) 
{ 
a ‐= 0.1; // '@9APL49@ G7B? A4 0,1 D48<4AG 
// !B6O9 >BBD8<A4FO >BAJ4 EFD9?>< x2 = x1 + (int)(r * Math.Cos(a)); y2 = y1 ‐ (int)(r * 
Math.Sin(a)); 
// #D<AG8<F9?PAO= 6O;B6 EB5OF<S Paint Invalidate(); 
} 
�6<:9A<9 CB FD49>FBD<< 
�6<:9A<9 CB FD49>FBD<< D94?<;G9FES 4A4?B7<KAB 6OL9D4EE@BF- D9AAB@G CD<@9DG. �?S 
D94?<;4J<< 86<:9A<S CB CDS@B= AG:AB G69?<K<- 64FP C9D9@9AAO9, S6?SRM<9ES G;?B6O@< 
FBK>4@<, A4 BCD989?9AAO9 >BAEF4AFO: 6 CD<6989AAB@ 6OL9 CD<@9D9 QFB C9D9@9AAO9 x2 < 
y2. �?S ;484A<S 5B?99 E?B:AB= FD49>FBD<< @B:AB <ECB?P;B64FP D4;?<KAO9 C4- 
D4@9FD<K9E><9 >D<6O9. 
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� E?GK49 86<:9A<S A4 C?BE>BEF< B5OKAB <;@9A9A<R CB869D749F- ES B8<A C4D4@9FD. 
$4EE@BFD<@ CD<@9D D94?<;4J<< 86<:9A<S B>DG:- ABEF< CB 89>4DFB6G ?<EFG. �9>4DFB6 
?<EF 3 QFB C?BE>4S >D<64S FD9FP97B CBDS8>4, G8B6?9F6BDSRM4S GD46A9A<R 6 
CDS@BG7B?PAB= E<E- F9@9 x

3 + y
3 = 3·a·x·y. #4D4@9FD 3·a BCD989?S9FES >4> 8<47BA4?P 

>648D4F4, EFBDBA4 >BFBDB7B D46A4 A4<5B?PL9= IBD89 C9F?<. 
#D< C9D9IB89 > C4D4@9FD<K9E>B@G 6<8G CB?GK49@: 
 
, 
789 t = tg φ. 

 
$<E. 11.1. �9>4DFB6 ?<EF 

"C<E4A<9 DS84 <AF9D9EAOI >D<6OI 8?S EB;84A<S FD49>FBD<< 86<- :9A<S @B:AB A4=F< 6 
�<><C98<< 6 EF4FP9 *<>?B<84?PA4S >D<64S2. 
#DB7D4@@A4S D94?<;4J<S 6O7?S8<F E?98GRM<@ B5D4;B@: 
private int x1, y1, x2, y2; private double a, t, fi; 
private Pen pen = new Pen(Color.DarkRed, 2); 
private void Form1_Load(object sender, EventArgs e) 
{ 
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2; a = 150; 
fi = 30.5; 
t = Math.Tan(fi); 
x2 = x1 + (int)((3 * a * t) / (1 + t * t * t)); 
y2 = y1 ‐ (int)((3 * a * t * t) / (1 + t * t * t)); 
} 
private void Form1_Paint(object sender, PaintEventArgs e) 
{ 
Graphics g = e.Graphics; g.DrawEllipse(pen, x2, y2, 20, 20); 
} 
private void timer1_Tick(object sender, EventArgs e) 
{ 
 
2 https://ru.wikipedia.org/wiki/*<>?B<84?PA4S_>D<64S 
fi += 0.01; 
t = Math.Tan(fi); 
x2 = x1 + (int)((3 * a * t) / (1 + t * t * t)); 
y2 = y1 ‐ (int)((3 * a * t * t) / (1 + t * t * t)); Invalidate(); 
} 
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�A8<6<8G4?PAB9 ;484A<9 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR CG?PE<DGRM99 E9D8J9. 
%B;84=F9 CD<?B:9A<9, BFB5D4:4RM99 6D4M4RM<=ES 6<AF E4- @B?9F4. 
$4;D45BF4=F9 CDB7D4@@G 4A<@4J<< 86<74RM97BES K9?B69K>4. 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR 86<:9A<9 B>DG:ABEF< CB E<AGEB<89. 
%B;84=F9 CD<?B:9A<9, BFB5D4:4RM99 86<:9A<9 B>DG:ABEF< CB EC<D4?<. 
$4;D45BF4=F9 CDB7D4@@G 4A<@4J<< C489A<S EA9:<A><. 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR E>4KGM<= @SK<>. 
%B;84=F9 CD<?B:9A<9, BFB5D4:4RM99 86<:9A<9 B>DG:ABEF< 68B?P 7D4A<JO B>A4. 
'KF<F9 6B;@B:ABEFP <;@9A9A<S D4;@9DB6 B>A4. 
$4;D45BF4=F9 CDB7D4@@G 4A<@4J<< ?9F4RM97B 5G@9D4A74. 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR C489A<9 A9E>B?P><I ;69;8 B8AB6D9@9AAB. 
%B;84=F9 CD<?B:9A<9, BFB5D4:4RM99 I4BF<KAB9 86<:9A<9 ;69;8O 6 B>A9. 
$4;D45BF4=F9 CDB7D4@@G 4A<@4J<< 6;?9F4 D4>9FO. %F4DF BEG- M9EF6?S9FES CB A4:4F<R 
EC9J<4?PAB= «>D4EAB=» >ABC><. 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR 86<:9A<9 B>DG:ABEF< 68B?P @AB7BG7B?PA<>4. +<E?B 
69DL<A 66B8<FES CB?P;B64F9?9@ 8B 4A<@4J<<. 
%B;84=F9 CD<?B:9A<9, BFB5D4:4RM99 5DBGAB6E>B9 86<:9A<9 @B?9>G?O 6 B>A9. 
$4;D45BF4=F9 CDB7D4@@G 4A<@4J<< 86<:9A<S C?4A9F 6 %B?A9K- AB= E<EF9@9. 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR 86<:9A<9 >648D4F<>4 CB FD49>FBD<<, 
EBEFBSM9= <; 100 FBK9>, ID4ASM<IES 6 EC9J<4?PAB@ @4EE<69. 
%B;84=F9 CD<?B:9A<9, <@<F<DGRM<9 @9I4A<K9E><9 K4EO. 
$4;D45BF4=F9 CDB7D4@@G 4A<@4J<< C489A<S A9E>B?P><I ?<EF- >B6 E 89D964. �6<:9A<9 A9 
8B?:AB 5OFP ?<A9=AO@. 
%B;84=F9 CDB7D4@@G, CB>4;O64RMGR 86<:9A<9 B>DG:ABEF< CB EC<D4?< E C?46AB 
<;@9ASRM9=ES E>BDBEFPR. 
%B;84=F9 CD<?B:9A<9, BFB5D4:4RM99 86<:9A<9 46FB@B5<?S E 6D4M4RM<@<ES 
>B?9E4@<. 

 �&"�/ 
Ц9?P CD4>F<K9E>B= D45BFO: A4GK<FPES D45BF4FP E @9FB84@<, A4- C<E4FP CDB7D4@@G E 
<ECB?P;B64A<9@ @9FB8B6. 
"5M<9 CBASF<S 
 9FB8 3 QFB Q?9@9AF >?4EE4, >BFBDO= EB89D:<F CDB7D4@@AO= >B8. 
 9FB8 <@99F E?98GRMGR EFDG>FGDG: 
 
[4FD<5GFO] [EC9J<H<>FBDO] F<C <@S ([C4D4@9FDO]) 
{ 
&9?B @9FB84; 
} 
АFD<5GFO 3 QFB BEB5O9 G>4;4A<S >B@C<?SFBDG A4 E6B=EF64 @9FB84. 
�FD<5GFO <ECB?P;GRFES D98>B. 
%C9J<H<>4FBDO 3 QFB >?RK96O9 E?B64, CD98A4;A4K9AAO9 8?S D4;- AOI J9?9=, A4CD<@9D: 
BCD989?SRM<9 8BEFGCABEFP @9FB84 8?S 8DG7<I >?4EEB6: 
private 3 @9FB8 5G89F 8BEFGC9A FB?P>B 6AGFD< QFB7B >?4EE4; 
protected 3 @9FB8 5G89F 8BEFGC9A F4>:9 8BK9DA<@ >?4EE4@; 
public 3 @9FB8 5G89F 8BEFGC9A ?R5B@G 8DG7B@G >?4EEG, >BFB- DO= @B:9F CB?GK<FP 8BEFGC 
> 84AAB@G >?4EEG; 
G>4;O64RM<9 8BEFGCABEFP @9FB84 59; EB;84A<S >?4EE4; 
;484RM<9 F<C. 
&<C BCD989?S9F D9;G?PF4F, >BFBDO= 6B;6D4M49F @9FB8: QFB @B:9F 5OFP ?R5B= F<C, 
8BEFGCAO= 6 C#, 4 F4>:9 >?RK96B9 E?B6B void, 9E?< D9- ;G?PF4F A9 FD95G9FES. 
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�@S @9FB84 3 QFB <89AF<H<>4FBD, >BFBDO= 5G89F <ECB?P;B64FPES 8?S 6O;B64 @9FB84. � 
<89AF<H<>4FBDG CD<@9ASRFES F9 :9 FD95B64A<S, KFB < > <@9A4@ C9D9@9AAOI: BA @B:9F 
EBEFBSFP <; 5G>6, J<HD < ;A4>4 CB8K9D><64A<S, AB A9 @B:9F A4K<A4FPES E J<HDO. 
#4D4@9FDO 3 QFB EC<EB> C9D9@9AAOI, >BFBDO9 @B:AB C9D98464FP 6 @9FB8 CD< 6O;B69. 
�4:8O= C4D4@9FD EBEFB<F <; F<C4 < A4;64A<S C9D9- @9AAB=. #4D4@9FDO D4;89?SRFES 
;4CSFB=. 
&9?B @9FB84 3 QFB B5OKAO= CDB7D4@@AO= >B8, ;4 <E>?RK9A<9@ FB- 7B, KFB BA A9 @B:9F 
EB89D:4FP BCD989?9A<S 8DG7<I @9FB8B6, >?4EEB6, CDBEFD4AEF6 <@9A < F. 8. �E?< @9FB8 
8B?:9A 6B;6D4M4FP >4>B=-FB D9;G?PF4F, FB B5S;4F9?PAB 6 >BAJ9 8B?:AB CD<EGFEF6B64FP 
>?RK96B9 E?B6B return E 6B;6D4M49@O@ ;A4K9A<9@. �E?< 6B;6D4M9A<9 D9;G?PF4FB6 A9 
AG:AB, FB <ECB?P;B64A<9 >?RK96B7B E?B64 return A9 B5S;4F9?PAB, IBFS < 8BCGE>49FES. 
#D<@9D @9FB84, 6OK<E?SRM97B 6OD4:9A<9: 
public double Calc(double a, double b, double c) 
{ 
if (a > b) 
return Math.Sin(a) * Math.Cos(b); else 
{ 
double k = Math.Tan(a * b); return k * Math.Exp(c / k); 
} 
} 
#9D97DG;>4 @9FB8B6 
3;O> C# CB;6B?S9F EB;8464FP A9E>B?P>B @9FB8B6 E B8<A4>B6O@< <@9- A4@<, AB D4;AO@< 
C4D4@9FD4@<. �B@C<?SFBD 46FB@4F<K9E>< CB859D9F A4<5B?99 CB8IB8SM<= @9FB8 CD< 
CBEFDB9A<< CDB7D4@@O. !4CD<@9D, @B:- AB A4C<E4FP 864 BF89?PAOI @9FB84 6B;6989A<S 
K<E?4 6 EF9C9AP: 8?S J9?OI K<E9? 5G89F CD<@9ASFPES B8<A 4?7BD<F@, 4 8?S 69M9EF69AAOI 3 
8DG7B=: 
/// <summary> 
/// �OK<E?9A<9 X 6 EF9C9A< Y 8?S J9?OI K<E9? 
/// </summary> 
private int Pow(int X, int Y) 
{ 
int b = 1; while (Y != 0) 
if (Y % 2 == 0) 
{ 
Y /= 2; 
X *= X; 
} 
else 
{ 
Y‐‐; 
b *= X; 
} 
return b; 
} 
/// <summary> 
/// �OK<E?9A<9 X 6 EF9C9A< Y 8?S 69M9EF69AAOI K<E9? 
/// </summary> 
private double Pow(double X, double Y) 
{ 
if (X != 0) 
return Math.Exp(Y * Math.Log(Math.Abs(X))); else if (Y == 0) 
return 1; else 
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return 0; 
} 
�O;O649FES F4>B= >B8 B8<A4>B6B, D4;A<J4 ?<LP 6 C4D4@9FD4I 3 6 C9D6B@ E?GK49 
>B@C<?SFBD 6O;B69F @9FB8 Pow E J9?BK<E?9AAO@< C4- D4@9FD4@<, 4 6B 6FBDB@ 3 E 
69M9EF69AAO@<: 
Pow(3, 17); 
Pow(3.0, 17.0); 
#4D4@9FDO CB G@B?K4A<R 
3;O> C# A4K<A4S E 69DE<< 4.0 (Visual Studio 2010), CB;6B?S9F ;484- 64FP A9>BFBDO@ 
C4D4@9FD4@ ;A4K9A<S CB G@B?K4A<R 3 F4>, KFB5O CD< 6O;B69 @9FB84 @B:AB 5O?B BCGE>4FP 
K4EFP C4D4@9FDB6. �?S QFB7B CD< D94?<;4J<< @9FB84 AG:AO@ C4D4@9FD4@ E?98G9F 
CD<E6B<FP ;A4K9A<9 CDS@B 6 EC<E>9 C4D4@9FDB6: 
private void GetData(int Number, int Optional = 5) 
{ 
MessageBox.Show("Number: {0}", Number); 
MessageBox.Show("Optional: {0}", Optional); 
} 
� QFB@ E?GK49 6O;O64FP @9FB8 @B:AB E?98GRM<@ B5D4;B@: 
GetData(10, 20); GetData(10); 
� C9D6B@ E?GK49 C4D4@9FD Optional 5G89F D469A 20, F4> >4> BA S6AB ;484A, 4 6B 6FBDB@ 
5G89F D469A 5, F. >. S6AB BA A9 ;484A < >B@C<?SFBD 59- D9F ;A4K9A<9 CB G@B?K4A<R. 
#4D4@9FDO CB G@B?K4A<R @B:AB EF46<FP FB?P>B 6 CD46B= K4EF< EC<E>4 C4D4@9FDB6, 
A4CD<@9D, F4>4S E<7A4FGD4 @9FB84 >B@C<?SFBDB@ CD<ASF4 A9 5G89F: 
private void GetData(int Optional = 5, int Number) 
#9D984K4 C4D4@9FDB6 CB ;A4K9A<R < CB EEO?>9 
�B784 C4D4@9FDO C9D984RFES 6 @9FB8 B5OKAO@ B5D4;B@ (59; 8B- CB?A<F9?PAOI >?RK96OI 
E?B6 ref < out), ?R5O9 <;@9A9A<S C4D4@9FDB6 6AGFD< @9FB84 A9 6?<SRF A4 97B ;A4K9A<9 6 
BEAB6AB= CDB7D4@@9. #D98- CB?B:<@, G A4E 9EFP E?98GRM<= @9FB8: 
private void Calc(int Number) 
{ 
Number = 10; 
} 
�<8AB,KFB 6AGFD< @9FB84 CDB<EIB8<F <;@9A9A<9 C9D9@9AAB= 
Number, >BFBD4S 5O?4 C9D984A4 >4> C4D4@9FD. #BCDB5G9@ 6O;64FP @9FB8: 
int n = 1; Calc(n); 
MessageBox.Show(n.ToString()); 
!4 Q>D4A9 CBS6<FES K<E?B 1, FB 9EFP, A9E@BFDS A4 <;@9A9A<9 C9D9- @9AAB= 6 @9FB89 Calc, 
;A4K9A<9 C9D9@9AAB= 6 7?46AB= CDB7D4@@9 A9 <;@9A<?BEP. 1FB E6S;4AB E F9@, KFB CD< 
6O;B69 @9FB84 EB;849FES >BC<S C9D984AAB= C9D9@9AAB=, <@9AAB 99 <;@9AS9F @9FB8. #D< 
;469DL9A<< @9FB84 ;A4K9A<9 >BC<= F9DS9FES. &4>B= ECBEB5 C9D984K< C4D4@9FD4 A4- 
;O649FES C9D984K9= CB ;A4K9A<R. 
+FB5O @9FB8 @B7 <;@9ASFP C9D984AAGR 9@G C9D9@9AAGR, 99 E?98G- 9F C9D98464FP E 
>?RK96O@ E?B6B@ ref 3 BAB 8B?:AB 5OFP >4> 6 E<7A4FG- D9 @9FB84, F4> < CD< 6O;B69: 
private void Calc(ref int Number) 
{ 
Number = 10; 
} 
int n = 1; Calc(ref n); 
MessageBox.Show(n.ToString()); 
� QFB@ E?GK49 A4 Q>D4A9 CBS6<FES K<E?B 10: <;@9A9A<9 ;A4K9A<S 6 @9FB89 E>4;4?BEP < 
A4 7?46AB= CDB7D4@@9. &4>4S C9D984K4 @9FB84 A4- ;O649FES C9D984K9= CB EEO?>9, F. 9. 
C9D9849FES G:9 A9 >BC<S, 4 EEO?>4 A4 D94?PAGR C9D9@9AAGR 6 C4@SF<. 
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x 

x  i 

�E?< @9FB8 <ECB?P;G9F C9D9@9AAO9 CB EEO?>9 FB?P>B 8?S 6B;6D4F4 ;A4K9A<= < A9 <@99F 
;A4K9A<S, KFB 6 A<I 5O?B <;A4K4?PAB, FB @B:AB A9 
<A<J<4?<;<DB64FP F4><9 C9D9@9AAO9, 4 C9D98464FP <I E >?RK96O@ E?B- 6B@ out. 
�B@C<?SFBD CBA<@49F, KFB A4K4?PAB9 ;A4K9A<9 C9D9@9AAB= A9 64:AB, < A9 DG749FES A4 
BFEGFEF6<9 <A<J<4?<;4J<<: 
private void Calc(out int Number) 
{ 
Number = 10; 
} 
int n; // !<K97B A9 CD<E64<649@! Calc(out n); 
�A8<6<8G4?PAB9 ;484A<9 
!4C<E4FP @9FB8 min(x, y), A4IB8SM<= @<A<@4?PAB9 ;A4K9A<9 <; 86GI K<E9?. % 97B 
CB@BMPR A4=F< @<A<@4?PAB9 ;A4K9A<9 <; K9FOD9I K<E9? a, b, c, d. 
!4C<E4FP @9FB8 max(x, y), A4IB8SM<= @4>E<@4?PAB9 ;A4K9A<9 <; 86GI K<E9?. % 97B 
CB@BMPR A4=F< @4>E<@4?PAB9 ;A4K9A<9 <; K9FOD9I K<E9? a, b, c, d. 
!4C<E4FP @9FB8, 6OK<E?SRM<= ;A4K9A<9 n/xn. % 97B CB@BMPR 6OK<E?<FP 6OD4:9A<9: 
10  i  

.
 

i  x
i
 

!4C<E4FP @9FB8, 6OK<E?SRM<= ;A4K9A<9 n/xn. % 97B CB@BMPR 6OK<E?<FP 6OD4:9A<9: 
10 i 

 i . 

i  
!4C<E4FP @9FB8, 6OK<E?SRM<= ;A4K9A<9 xn/(n+x). % 97B CB@B- MPR 6OK<E?<FP 6OD4:9A<9: 
10 x

i 

 . 

i  
!4C<E4FP @9FB8, 6OK<E?SRM<= ;A4K9A<9 sin(x) + cos(2 * x). % 97B CB@BMPR 
BCD989?<FP, 6 >4>B= <; FBK9> a, b <?< E ;A4K9A<9 5G89F @<A<@4?PAO@. 
!4C<E4FP @9FB8, 6OK<E?SRM<= ;A4K9A<9 x2 + y2. % 97B CB@B- MPR BCD989?<FP, E >4>B= 
C4DB= K<E9? (a, b) <?< (E, d) ;A4K9A<9 5G89F @4>E<@4?PAO@. 
!4C<E4FP @9FB8, 6OK<E?SRM<= ;A4K9A<9 x2 * y3 * √z. % 97B CB- @BMPR BCD989?<FP, E >4>B= 

FDB=>B= K<E9? (a, b, c) <?< (d, e, f) ;A4K9A<9 5G89F @4>E<@4?PAO@. 
!4C<E4FP @9FB8, >BFBDO= G K9FAOI K<E9? @9AS9F ;A4>, 4 A9K9F- AO9 K<E?4 BEF46?S9F 59; 
<;@9A9A<S. % 97B CB@BMPR B5D45BF4FP DS8 K<- E9? BF 1 8B 10. 
!4C<E4FP @9FB8, >BFBDO= CB?B:<F9?PAO9 K<E?4 6B;6B8<F 6 >648D4F, 4 
BFD<J4F9?PAO9 3 6 >G5. % 97B CB@BMPR B5D45BF4FP DS8 K<- E9? BF 310 8B 10. 
!4C<E4FP  @9FB8,  >BFBDO=  6OK<E?S9F  ;A4K9A<S  x = sin2(a) 
< y = cos2(a). !4C9K4F4FP F45?<JG ;A4K9A<= BF 3Ã 8B Ã E L47B@ Ã/4. 
!4C<E4FP @9FB8, >BFBDO= 6OK<E?S9F ;A4K9A<S x = a2 < y = √a. 
!4C9K4F4FP F45?<JG ;A4K9A<= BF 310 8B 10 E L47B@ 1. 
!4C<E4FP @9FB8, >BFBDO= 6 C9D984AAB= EFDB>9 ;4@9AS9F 6E9 FBK>< A4 @AB7BFBK<9. % 97B 
CB@BMPR B5D45BF4FP CSFP D4;AOI EFDB> < BFB5D4;<FP <I A4 Q>D4A9. 
!4C<E4FP @9FB8, >BFBDO= 6 C9D984AAB= EFDB>9 ;4@9AS9F 6E9 EFDBKAO9 5G>6O A4 ;47?46AO9, 
< A4B5BDBF. % 97B CB@BMPR B5D45BF4FP CSFP D4;AOI EFDB> < BFB5D4;<FP <I A4 Q>D4A9. 
!4C<E4FP @9FB8, >BFBDO= D4;89?S9F C9D984AAGR EFDB>G A4 869 BF89?PAOI EFDB><: C9D64S 
EB89D:<F <EIB8AGR EFDB>G 8B C9D6B= FBK><, 4 6FBD4S 3 <EIB8AGR EFDB>G CBE?9 C9D6B= 
FBK><. % 97B CB@BMPR B5D4- 5BF4FP CSFP D4;AOI EFDB> < BFB5D4;<FP D9;G?PF4FO A4 Q>D4A9. 


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!4C<E4FP @9FB8, >BFBDO= CB8EK<FO649F >B?<K9EF6B ;A4>B6 CD9C<A4A<S 6 C9D984AAB= 
EFDB>9. % 97B CB@BMPR B5D45BF4FP CSFP D4;- AOI EFDB> < BFB5D4;<FP D9;G?PF4FO A4 Q>D4A9. 
!4C<E4FP @9FB8, >BFBDO= A4IB8<F EG@@G K<E9? 6 C9D984AAB= EFDB>9. +<E?B@ EK<F49FES 
A9CD9DO6A4S CBE?98B64F9?PABEFP J<HD, BF89- ?9AA4S BF BEF4?PAB7B F9>EF4 CDB59?4@< <?< 
D4ECB?B:9AA4S 6 A4K4?9 ?<- 5B >BAJ9 EFDB><. �BCGEF<@B <ECB?P;B64FP @9FB8 Split 
>?4EE4 String. % CB@BMPR QFB7B @9FB84 B5D45BF4FP CSFP D4;AOI EFDB> < BFB5D4;<FP D9- 
;G?PF4FO A4 Q>D4A9. 
!4C<E4FP @9FB8, BCD989?SRM<=, S6?S9FES ?< C9D984AA4S EFDB>4 C4?<A8DB@B@, FB 9EFP 
F9>EFB@, >BFBDO= E?964 A4CD46B < ECD464 A4?96B K<F49FES B8<A4>B6B 59; GK9F4 CDB59?B6 < 
D97<EFD4 E<@6B?B6. % CB@B- MPR QFB7B @9FB84 B5D45BF4FP CSFP D4;AOI EFDB> < BFB5D4;<FP 
D9;G?PF4- FO A4 Q>D4A9. 
!4C<E4FP @9FB8, A4IB8SM<= EG@@G @4FD<J B8<A4>B6B7B D4;@9- D4 < 6B;6D4M4RM<= AB6GR 
@4FD<JG. % CB@BMPR QFB7B @9FB84 B5D45B- F4FP C4DO @4FD<J < BFB5D4;<FP D9;G?PF4FO A4 
Q>D4A9. 
!4C<E4FP @9FB8, A4IB8SM<= EG@@G Q?9@9AFB6, A4IB8SM<IES A9 A4 7?46AB= 8<47BA4?< 
C9D984AAB= @4FD<JO. % CB@BMPR QFB7B @9FB84 B5D45BF4FP C4DO @4FD<J < BFB5D4;<FP 
D9;G?PF4FO A4 Q>D4A9. 

$��'$%�3 
Ц9?P CD4>F<K9E>B= D45BFO: <;GK<FP D9>GDE<6AO9 @9FB8O, A4C<- E4FP CDB7D4@@G E 
<ECB?P;B64A<9@ D9>GDE<<. 
"5M<9 CBASF<S 
$9>GDE<6AO@ A4;O64RF @9FB8, 9E?< BA 6O;O649F E4@ E95S 6 >4K9EF69 6ECB@B74F9?PAB7B. � 
BEAB69 D9>GDE<6AB7B @9FB84 ?9:<F F4> A4;O649@B9 D9>GDE<6AB9 BCD989?9A<9 >4>B7B-?<5B 
CBASF<S. �?4EE<K9E><@ CD<@9DB@ D9>GDE<6AB7B @9FB84 S6?S9FES @9FB8, 6OK<E?SRM<= 
H4>FBD<4?. 
�; >GDE4 @4F9@4F<>< <;69EFAB, KFB 0! = 1! = 1, n! = 1*2*3&*n. % 8DG7B= EFBDBAO n! = 
(n 3 1)!*n. &4><@ B5D4;B@, <;69EFAO 864 K4EFAOI E?GK4S C4D4@9FD4 n, 4 <@9AAB n = 0 < n = 1, 
CD< >BFBDOI @O 59; >4><I- ?<5B 8BCB?A<F9?PAOI 6OK<E?9A<= @B:9@ BCD989?<FP 
;A4K9A<9 H4>FB- D<4?4. �B 6E9I BEF4?PAOI E?GK4SI, FB 9EFP 8?S n > 1, ;A4K9A<9 H4>FBD<4- 
?4 @B:9F 5OFP 6OK<E?9AB K9D9; ;A4K9A<9 H4>FBD<4?4 8?S C4D4@9FD4 n 3 
1. &4><@ B5D4;B@, D9>GDE<6AO= @9FB8 5G89F <@9FP 6<8: 
long F(int n) 
{ 
// �BL?< 8B 0 <?< 1? if (n == 0 || n == 1) 
// !9D9>GDE<6A4S 69F6P 
return 1; else 
// ,47 D9>GDE<<: CB6FBDAO= 6O;B6 
// @9FB84 E 8DG7<@ C4D4@9FDB@ 
return n * F(n ‐ 1); 
} 
// #D<@9D 6O;B64 D9>GDE<6AB7B @9FB84 long f = F(3); MessageBox.Show(f.ToString()); 
$4EE@BFD<@ D45BFG BC<E4AAB7B 6OL9 D9>GDE<6AB7B @9FB84 8?S n = 3. 
#9D6O= 6O;B6 @9FB84 BEGM9EF6?S9FES <; BEAB6AB= CDB7D4@@O, 6 A4L9@ E?GK49 
>B@4A8B= f = F(3). 1F4C 6IB:89A<S 6 D9>GDE<R B5B- ;A4K<@ EFD9?>4@< E CB8C<EPR «L47». 
"A CDB8B?:49FES 8B F9I CBD, CB>4 ;A4K9A<9 C9D9@9AAB= n A9 EF4AB6<FES D46AO@ 1. #BE?9 
QFB7B A4K<A49FES 
6OIB8 <; D9>GDE<< (EFD9?>< E CB8C<EPR «6B;6D4F»). � D9;G?PF4F9 6O- K<E?9A<= 
CB?GK49FES, KFB F(3) = 3 * 2 * 1. 



130 
 

 
$<E. 14.1. %FDG>FGD4 D9>GDE<6AOI 6O;B6B6 
$4EE@BFD9AAO= 6<8 D9>GDE<< A4;O64RF CDS@B=.  9FB8 E CDS@B= D9>GDE<9= B5OKAB 
EB89D:<F E?98GRMGR EFDG>FGDG: 
if (<GE?B6<9>) 
<BC9D4FBD>; 
else 
<6O;B6 QFB7B :9 @9FB84 E 8DG7<@< C4D4@9FD4@<>; 
� >4K9EF69 <GE?B6<S> B5OKAB ;4C<EO64RFES A9>BFBDO9 7D4A<KAO9 E?GK4< C4D4@9FDB6, 
C9D984649@OI D9>GDE<6AB@G @9FB8G, CD< >BFBDOI D9;G?PF4F 97B D45BFO ;4D4A99 <;69EF9A, 
CBQFB@G 84?99 E?98G9F CDBEFB= BC9D4FBD <?< 5?B>, 4 6 69F6< else CDB<EIB8<F D9>GDE<6AO= 
6O;B6 84A- AB7B @9FB84 E 8DG7<@< C4D4@9FD4@<. 
+FB A9B5IB8<@B ;A4FP 8?S D94?<;4J<< D9>GDE<6AB7B CDBJ9EE4? %B 6IB8B@ 6 D9>GDE<R 
BEGM9EF6?S9FES 6O;B6 @9FB84, 4 8?S 6OIB84 A9- B5IB8<@B CB@A<FP FBK>G 6B;6D4F4, F. 9. FB 
@9EFB CDB7D4@@O, BF>G84 @O CD<L?< < >G84 A4@ AG:AB 5G89F 6B;6D4F<FPES CBE?9 
;469DL9A<S @9FB84.  9EFB ID4A9A<S FBK9> 6B;6D4F4 A4;O649FES EF9>B@ 6O;B6B6, < 8?S 
A97B 6O89?S9FES BCD989?9AA4S B5?4EFP BC9D4F<6AB= C4@SF<. � QFB@ EF9>9 ;4- CB@<A4RFES 
A9 FB?P>B 48D9E4 FBK9> 6B;6D4F4, AB < >BC<< ;A4K9A<= 6E9I C4D4@9FDB6. #B QF<@ >BC<S@ 
6BEEF4A46?<649FES CD< 6B;6D4F9 6O;O64R- M<= @9FB8. #D< D4;69DFO64A<< D9>GDE<< ;4 
EK9F EB;84A<S >BC<= C4D4- 
@9FDB6 6B;@B:AB C9D9CB?A9A<9 EF9>4. 1FB S6?S9FES BEAB6AO@ A98BE- F4F>B@ 
D9>GDE<6AB7B @9FB84. % 8DG7B= EFBDBAO, D9>GDE<6AO9 @9FB8O CB;6B?SRF C9D9=F< > 5B?99 
>B@C4>FAB= ;4C<E< 4?7BD<F@4. 
%?98G9F CBA<@4FP, KFB ?R5B= D9>GDE<6AO= @9FB8 @B:AB CD9B5D4- ;B64FP 6 B5OKAO= 
@9FB8 E <ECB?P;B64A<9@ J<>?B6. � CD4>F<K9E>< ?R- 5B= @9FB8 @B:AB CD9B5D4;B64FP 6 
D9>GDE<6AO=, 9E?< 6OS6<FP D9>GD- D9AFAB9 EBBFABL9A<9 @9:8G 6OK<E?S9@O@< 6 @9FB89 
;A4K9A<S@<. 
$4EE@BFD<@ CD<@9D >B84 8?S EB;84A<S A45BD4 E4@BCB8B5AOI EFDG>FGD. � A4L9@ E?GK49 
QFB 5G89F A45BD G69?<K<64RM<IES >648D4- FB6 (D<E. 14.2). 
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$<E. 14.2. !45BD >648D4FB6 
#D< CDB9>F<DB64A<< 84AAB= CDB7D4@@O 5O?< EB;84AO 864 @9FB84: 
private void MyDraw(Graphics g, int N, int x, int y) 
{ 
if (N == 0) 
return; 
else 
{ 
} 
} 
// "FD<EB6>4 CDS@BG7B?PA<>4 
g.DrawRectangle(new Pen(Brushes.Blue, 2), 
0, 0, x, y); 
// '69?<K9A<9 x < y A4 50 x += 50; 
y += 50; 
N‐‐; 
// $9>GDE<6AO= 6O;B6 E AB6O@< C4D4@9FD4@< 
MyDraw(g, N, x, y); 
private void Form1_Paint(object sender, PaintEventArgs e) 
{ 
Graphics g = e.Graphics; 
// #9D6O= 6O;B6 @9FB84 < 6IB8 6 D9>GDE<R 
MyDraw(g, 7, 50, 50); 
} 
�BBD8<A4FO ?96B7B 69DIA97B G7?4 6E9I CDS@BG7B?PA<>B6 A9<;@9A- AO < A4IB8SFES 6 FBK>9 
(0, 0). #BQFB@G 6 C4D4@9FD4I @9FB84 MyDraw 8BE- F4FBKAB C9D98464FP x < y 8?S CD46B7B 
A<:A97B G7?4. &4>:9 6 C4D4@9FD4I C9D9849FES N, ;A4K9A<9 >BFBDB= BCD989?S9F F9>GMGR 
6?B:9AABEFP D9- >GDE<< (E>B?P>B 6O;B6B6 D9>GDE<< 9M9 5G89F). 
(BD@<DB64A<9 ;489D:>< E CB@BMPR F4=@9D4 
�D4H<K9E><9 >BAEFDG>J<< <AB784 FD95G9FES D4EE@4FD<64FP 8<A4- @<K9E>< 6 CDBJ9EE9 <I 
CBEFDB9A<S. #BQFB@G ;4K4EFGR <ECB?P;G9FES F4- >4S EI9@4 6O6B84 7D4H<><: 
�O6B8 7D4H<K9E>B7B Q?9@9AF4. 
�489D:>4 A4 n @<??<E9>GA8. 
#B6FBD9A<9 1 < 2 QF4C4 8B 6O6B84 6E9I 7D4H<K9E><I Q?9@9AFB6. 
$94?<;4J<S ;489D:>< E CB@BMPR F4=@9D4 6B;@B:A4 E?98GRM<@ ECBEB5B@: 
// �?B54?PAB9 CB?9 flag private bool flag = false; 
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... 
// �4?99 E?98G9F K4EFP CDB7D4@@O, 
// 789 A9B5IB8<@B BD74A<;B64FP ;489D:>G 
// �>?RK49@ F4=@9D 
timer1.Enabled = true; 
// 'EF4A46?<649@ flag 6 ;A4K9A<9 true flag = true; 
// "D74A<;G9@ 59E>BA9KAO= J<>? 
while (flag); 
// �O>?RK49@ F4=@9D CBE?9 6OIB84 <; J<>?4 
timer1.Enabled = false; 
// "5D45BFK<> F<>4 F4=@9D4 
private void timer1_Tick_1(object sender, EventArgs e) 
{ 
// %5D4EO649@ flag 6 ;A4K9A<9 false flag = false; 
} 
�89S 84AAB7B CB8IB84 ;4>?RK49FES 6 BD74A<;4J<< 59E>BA9KAB7B J<>- ?4, >BFBDO= 5G89F 
CDB69DSFP ;A4K9A<9 A9>B7B H?474. "8A4>B ;A4K9A<9 H?4- 74 @B:9F <;@9A<FPES CD< 
A4EFGC?9A<< EB5OF<S Tick F4=@9D4, FB 9EFP K9D9; ;484AAO= 6 F4=@9D9 CDB@9:GFB> 6D9@9A<. 
"8A4>B 59E>BA9KAO= J<>?, BC<- E4AAO= 6OL9, BEF4A9FES 59E>BA9KAO@, < CDB7D4@@4 CDBEFB 
;46<EA9F. � K9@ :9 89?B? �9?B 6 FB@, KFB CD< F4>B= BD74A<;4J<< J<>?4 CDB7D4@@4 A9 @B- 
:9F BCDBE<FP BK9D98P EBB5M9A<=, 6 >BFBDB9 < 5G89F CBEFGC4FP, 6 FB@ K<E- ?9, < EB5OF<9 Tick 
BF F4=@9D4. &9@ E4@O@ @O A9 CBC489@ A<>B784 6 B5D4- 5BFK<> EB5OF<S timer1_Tick_1. 
+FB5O D9L<FP 84AAGR CDB5?9@G, A48B 6 F9?9 J<>?4 A4C<E4FP Application.DoEvents(), KFB 
H4>F<K9E>< 5G89F ;4- EF46?SFP CD<?B:9A<9 BCD4L<64FP BK9D98P EBB5M9A<= < 6 E6BR 
BK9D98P CD<6989F > ED454FO64A<R B5D45BFK<>4 EB5OF<S timer1_Tick_1. 
#9D98 6OCB?A9A<9@ <A8<6<8G4?PAB7B ;484A<S CB CD4>F<K9E>B= D4- 5BF9 D4;D45BF4=F9 
CD<?B:9A<9, EFDBSM99 DS8 G69?<K<64RM<IES >648D4- FB6 (D<E. 14.2). �648D4FO 6O6B8SFES 
CBE?98B64F9?PAB K9D9; B8AG E9>GA8G. 
�A8<6<8G4?PAB9 ;484A<9 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 B>DG:ABEF9=. *9AFD B>DG:ABEF9= EB6C4849F E 
J9AFDB@ Q>D4A4. +<E?B B>DG:ABEF9= ;4- 849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 >648D4FB6. *9AFD >648D4FB6 EB6C4849F E 

J9AFDB@ Q>D4A4. +<E?B >648D4FB6 ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 



133 
 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 B>DG:ABEF9= CB 8<47BA4?<. +<E?B 
B>DG:ABEF9= ;4849FES CD< C9D6B@ 6O;B69 D9>GD- E<6AB7B @9FB84. 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 G69?<K<64RM<IES B>DG:ABEF9= CB 8<47BA4?<. 
+<E?B B>DG:ABEF9= ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 B>DG:ABEF9=, J9A- FDO >BFBDOI ?9:4F A4 
B>DG:ABEF<. +<E?B B>DG:ABEF9= ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 
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!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 >648D4FB6, J9AFDO >BFBDOI ?9:4F A4 
B>DG:ABEF<. +<E?B >648D4FB6 ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 G69?<K<64RM<IES B>DG:ABEF9=, J9AFDO 
>BFBDOI ?9:4F A4 B>DG:ABEF<. +<E?B B>DG:AB- EF9= ;4849FES CD< C9D6B@ 6O;B69 
D9>GDE<6AB7B @9FB84. 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 G69?<K<64RM<IES B>DG:ABEF9=, J9AFDO 
>BFBDOI ?9:4F A4 EC<D4?<. +<E?B B>DG:ABEF9= ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B 
@9FB84. 
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6  2   7  3  8  4   9  ... 

 
�OK<E?<FP, <ECB?P;GS D9>GDE<R, 6OD4:9A<9: 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 B>DG:ABEF9=. +<E- ?B B>DG:ABEF9= 
G864<649FES A4 >4:8B@ L479 (6 D9>GDE<6AB@ @9FB89 CDB<EIB8<F 864 D9>GDE<6AOI 6O;B64). 
*9AFDO B>DG:ABEF9= 6O5<D4RFES >4:8O= D4; CDB<;6B?PAB (E?GK4=AB). �<A<< E6S;O64RF 
J9AFDO B>DG:- ABEF9= «CD98>4» < «CBDB:89AAOI» BF A99. +<E?B D9>GDE<= ;4849FES CD< 
C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 G69?<K<64RM<IES B>- DG:ABEF9=. +<E?B 
B>DG:ABEF9= G864<649FES A4 >4:8B@ L479 (6 D9>GDE<6AB@ @9FB89 CDB<EIB8<F 864 D9>GDE<6AOI 
6O;B64). *9AFDO B>DG:ABEF9= 6O5<D4- RFES >4:8O= D4; CDB<;6B?PAB (E?GK4=AB). &B?M<A4 
?<A<= F4>:9 G69?<K<64- 9FES. +<E?B D9>GDE<= ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B 
@9FB84. 

 
!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F DS8 G@9APL4RM<IES B>DG:ABEF9=. +<E?B 
B>DG:ABEF9= G864<649FES A4 >4:8B@ L479 (6 D9>GD- E<6AB@ @9FB89 CDB<EIB8<F 864 
D9>GDE<6AOI 6O;B64). +<E?B D9>GDE<= ;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. 
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!4C<L<F9 CD<?B:9A<9, >BFBDB9 EFDB<F CD<6989AAB9 A<:9 <;B- 5D4:9A<9. +<E?B D9>GDE<= 
;4849FES CD< C9D6B@ 6O;B69 D9>GDE<6AB7B @9FB84. !4 >4:8B@ L479 K<E?B B>DG:ABEF9= 
G69?<K<649FES 6 K9FOD9 D4;4 (6 D9>GDE<6AB@ @9FB89 CDB<EIB8<F K9FOD9 D9>GDE<6AOI 
6O;B64). 

 
#BEFDB=F9 >B69D %9DC<AE>B7B. 

 
$4;D45BF4=F9 CDB7D4@@G CBEFDB9A<S FD9G7B?PA<>4 %9DC<AE>B7B. 
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$94?<;G=F9 CDB7D4@@G 6<;G4?<;4J<< CBEFDB9A<S C9D6OI n L4- 7B6 @AB:9EF64 �4AFBD4. 
$94?<;G=F9 D9>GDE<6AO= 4?7BD<F@ 6OK<E?9A<S n-7B K<E?4 (<- 5BA4KK<. 
$94?<;G=F9 D9>GDE<6AO= 4?7BD<F@ 6OK<E?9A<S n-7B H4>FBD<4?4. 
$94?<;G=F9 D9>GDE<6AO= CB8EK9F EG@@O 6E9I Q?9@9AFB6 @4EE<- 64. %G@@4 Q?9@9AFB6 
@4EE<64 EK<F49FES CB E?98GRM9@G 4?7BD<F@G: @4EE<6 89?<FES CBCB?4@, CB8EK<FO64RFES < 
E>?48O64RFES EG@@O Q?9- @9AFB6 6 >4:8B= CB?B6<A9. %G@@4 Q?9@9AFB6 6 CB?B6<A9 
@4EE<64 CB8- EK<FO649FES CB FB@G :9 4?7BD<F@G, FB 9EFP EAB64 CGF9@ 89?9A<S CBCB- ?4@. 
�9?9A<S CDB<EIB8SF, CB>4 6 CB?GK<6L<IES >GE>4I @4EE<64 A9 B>4:9FES CB B8AB@G 
Q?9@9AFG < 6OK<E?9A<9 EG@@O, EBBF69FEF69AAB, A9 EF4A9F FD<6<4?PAO@. 
�4A4 @BABFBAA4S CBE?98B64F9?PABEFP, 6 >BFBDB= >4:8B9 A4FG- D4?PAB9 K<E?B k 
6EFD9K49FES DB6AB k D4;: 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, & #B 84AAB@G A4FGD4?PAB@G n 
6O698<F9 C9D6O9 n K?9AB6 QFB= CBE?98B64- F9?PABEF<. 

 

 
#DB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO. %4@BEFBSF9?PA4S D45BF4 

A4CD46?9A4 A4 E4@BEFBSF9?PAB9 BE6B9A<9 < ;4>D9C?9A<9 B5GK4RM<@<ES CD4>F<K9E><I 
G@9A<= < ;A4A<=, B6?489A<9 CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<.  

%4@BEFBSF9?PA4S CB87BFB6>4 B5GK4RM<IES CB 8<EJ<C?<A9 CD98CB?4749F 
E?98GRM<9 6<8O < HBD@O D45BFO:  

 %<EF9@4F<K9E>4S CDBD45BF>4 >BAEC9>FB6 ;4ASF<=, GK95AB= < EC9J<4?PAB= 
F9IA<K9E>B= ?<F9D4FGDO. 
 %4@BEFBSF9?PAB9 <;GK9A<9 @4F9D<4?4 < >BAEC9>F<DB64A<9 ?9>J<= CB GK95AB= < 
EC9J<4?PAB= F9IA<K9E>B= ?<F9D4FGD9.  
 �OCB?A9A<9 D4EK9FAOI ;484A<=.  
 $45BF4 EB ECD46BKAB= ?<F9D4FGDB= < ABD@4F<6AO@< @4F9D<4?4@<. 
 "HBD@?9A<9 BFK9FB6 CB ?45BD4FBDAO@ < CD4>F<K9E><@ D45BF4@, < CB87BFB6>4 > <I 
;4M<F9. 
#DB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. �BAFDB?PA4S D45BF4 CDB6B8<FES E 

J9?PR >BAFDB?S GE6B9AAOI G@9A<= < ;A4A<= < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < 
;4FDG8A9A<= B5GK4RM<IES 6 >BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-
F9@4F<K9E>B@G C?4AG 8<EJ<C?<AO CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI 
D45BF: 
 �BAFDB?PA4S D45BF4 №1 CB F9@9 «"EAB6O CDB7D4@@<DB64A<S A4 C#». 

 

%C9J<H<>4J<< >BAFDB?PAOI D45BF CD<6989AO A<:9 6 84AAB@ >B@C?9>F9 ("%. 
 

%6B8A4S F45?<J4 CB CD<@9AS9@O@ HBD@4@ < @9FB84@ F9>GM97B >BAFDB?S < 
BJ9A>< D9;G?PF4FB6 B5GK9A<S 
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$9;G?PF4FO B5GK9A<S 
 

(BD@O < @9FB8O >BAFDB?S < BJ9A>< 
D9;G?PF4FB6 B5GK9A<S  

"E6B9AAO9 G@9A<S:  

 BCD989?SFP ;484K< 8?S CB<E>4 
<AHBD@4J<<;  

 BCD989?SFP A9B5IB8<@O9 
<EFBKA<>< <AHBD@4J<<;  

 C?4A<DB64FP CDBJ9EE CB<E>4;  
 BHBD@?SFP D9;G?PF4FO CB<E>4; 
 CD<@9ASFP ED98EF64 
<AHBD@4J<BAAOI F9IAB?B7<= 8?S 
D9L9A<S CDBH9EE<BA4?PAOI ;484K; 
<ECB?P;B64FP EB6D9@9AAB9 
CDB7D4@@AB9 B59EC9K9A<9; 

 4A4?<;<DB64FP CDB9>FAGR < 
F9IA<K9E>GR 8B>G@9AF4J<R; 

 BJ9A<64FP D4;@9D @<A<@4?PAB7B 
A45BD4 F9EFB6; 

 D4;D454FO64FP F9EFB6O9 C4>9FO < 
F9EFB6O9 EJ9A4D<<; 

 6OS6?SFP BL<5>< 6 E<EF9@AOI 
>B@CBA9AF4I A4 BEAB69 
EC9J<H<>4J<=; 

 BD74A<;B6O64FP ;484AAGR 
<AF97D4J<R @B8G?9= 6 
CDB7D4@@AO9 ED98EF64 A4 54;9 
<@9RM9=ES 4DI<F9>FGDO < 
46FB@4F<;4J<< 5<;A9E-CDBJ9EEB6; 

 6OCB?ASFP F9EF<DB64A<9 
<AF97D4J<<; 

 B5GK4RM<=ES 8B?:9A G@9FP 
CD<@9ASFP <AHBD@4J<BAAO9 
F9IAB?B7<< 8?S 6OCB?A9A<S 
BF>?48>< CDB7D4@@AB7B @B8G?S 6 
CD98@9FAOI B5?4EFSI. 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF 
7 1-52 
$9L9A<9 ;484K 
'EFAO= BCDBE 6B 6D9@S ;4ASF<S, 8B>?48 CB 
6O5D4AAB= F9@9. 
�BAFDB?PA4S D45BF4 71 
�4K9F E BJ9A>B= 
 

'E6B9AAO9 ;A4A<S:  

 CD<9@O EFDG>FGD<DB64A<S 
<AHBD@4J<<;  

 HBD@4F BHBD@?9A<S D9;G?PF4FB6 
CB<E>4 <AHBD@4J<< 

 EB6D9@9AAO9 ED98EF64 < 
GEFDB=EF64 <AHBD@4F<;4J<<;  

 CBDS8B> <I CD<@9A9A<S < 
CDB7D4@@AB9 B59EC9K9A<9 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 

 @B89?< CDBJ9EE4 D4;D45BF>< 
CDB7D4@@AB7B B59EC9K9A<S; 

 BEAB6AO9 CD<AJ<CO CDBJ9EE4 
D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S; 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF 
7 1-52 
$9L9A<9 ;484K 
'EFAO= BCDBE 6B 6D9@S ;4ASF<S, 
F9EF<DB64A<9 
�BAFDB?PA4S D45BF4 71 
�4K9F E BJ9A>B= 
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 BEAB6AO9 CB8IB8O > 
<AF97D<DB64A<R CDB7D4@@AOI 
@B8G?9=; 

 EB6D9@9AAO9 F9IAB?B7<< < 
<AEFDG@9AFO <AF97D4J<<; 

 @B89?< CDBJ9EE4 D4;D45BF>< 
CDB7D4@@AB7B B59EC9K9A<S; 

 BEAB6AO9 CD<AJ<CO CDBJ9EE4 
D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S; 

 BEAB6AO9 @9FB8O BF?48><; 
 @9FB8O < EI9@O B5D45BF>< 
<E>?RK<F9?PAOI E<FG4J<=; 

 B5GK4RM<= 8B?:9A ;A4FP A46O>< 
8?S CD<@9A9A<S �& CD< D9L9A<< 
;484K CD98@9FAB= B5?4EF<. 
 

3.2 (BD@4 CDB@9:GFBKAB= 4FF9EF4J<<  
#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 #DB7D4@@<DB64A<9 6 ED989 Visual Studio 

3 >BAFDB?PA4S D45BF4 6 6 E9@9EFD9, 8<HH9D9AJ<DB64AAO= ;4KёF 6 7 E9@9EFD9, Q>;4@9A 6 8 

E9@9EFD9, EC9J<H<>4J<S >BFBDB7B EB89D:<FES 6 84AAB@ >B@C?9>F9 ("%. 
"5GK4RM<9ES 8BCGE>4RFES > E84K9 Q>;4@9A4 CD< 6OCB?A9A<< 6E9I 6<8B6 

E4@BEFBSF9?PAB= D45BFO, CD4>F<K9E><I < >BAFDB?PAOI D45BF, CD98GE@BFD9AAOI 
D45BK9= CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ 8<EJ<C?<AO. 

�4K9F E BJ9A>B= <FB7B64S >BAFDB?PA4S D45BF4 CDB6B8<FES ;4 EK9F 6D9@9A<, 
BF6989AAB7B A4 <;GK9A<9 8<EJ<C?<AO. #D< GE?B6<< E6B96D9@9AAB7B < >4K9EF69AAB7B 
6OCB?A9A<S B5GK4RM<@ES 6E9I 6<8B6 D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= 
8<EJ<C?<AO. 

ИB>7>64я :>=B@>;L=4я @45>B4 
1) %BEF46<FP CDB7D4@@G: 

4) 6OK<E?9A<S ;A4K9A<S HGA>J<< y=7x2+3x+6 CD< ?R5B@ ;A4K9A<< x; 
2) � FD9I;A4KAB@ K<E?9 x ;4K9D>AG?< C9D6GR J<HDG. �B784 BEF46L99ES K<E?B 

G@AB:<?< A4 10, 4 CDB<;6989A<9 E?B:<?< E C9D6B= J<HDB= K<E?4 x, FB CB?GK<?BEP K<E?B 
564. !4=F< K<E?B x. 

3) �OK<E?<FP ;A4K9A<9 ?B7<K9E>B7B 6OD4:9A<S CD< E?98GRM<I ;A4K9A<SI 
?B7<K9E><I 69?<K<A X, Y < Z: X = �B:P, Y = �EF<A4, Z = �B:P: 
4) X <?< Z; 5) X < Y; 6) X < Z. 

4) �;69EFAO 869 E>BDBEF<: B8A4 6 ><?B@9FD4I 6 K4E, 8DG74S 4 6 @9FD4I 6 
E9>GA8G. �4>4S <; E>BDBEF9= 5B?PL9? 

5) %BEF46<FP CDB7D4@@G, >BFBD4S 6 ;46<E<@BEF< BF CBDS8>B6B7B AB@9D4 8AS 
@9ESJ4 (1, 2, &, 12) 6O6B8<F A4 Q>D4A 97B A4;64A<9 (SA64DP, H96D4?P, &, 89>45DP). 

6) �4A4 A9CGEF4S CBE?98B64F9?PABEFP A9BFD<J4F9?PAOI J9?OI K<E9?, 
B>4AK<64RM4SES BFD<J4F9?PAO@ K<E?B@. !4=F< ED98A99 4D<H@9F<K9E>B9 6E9I K<E9? 
CBE?98B64F9?PABEF< (59; GK9F4 BFD<J4F9?PAB7B K<E?4). 

 
#9D9K9AP 6BCDBEB6 > 74G9BC A >F9=:>9 

1. +FB F4>B9 Visual Studio? 4) #DB7D4@@AB9 B59EC9K9A<9 8?S 7D4H<K9E>B7B 8<;4=A4 
5) �AEFDG@9AF 8?S D984>F<DB64A<S 6<89B 6) �AF97D<DB64AA4S ED984 D4;D45BF>< (IDE) 7) 
#D<?B:9A<9 8?S 3D-@B89?<DB64A<S "F69F: 6) �AF97D<DB64AA4S ED984 D4;D45BF>< (IDE) 
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2. �4><9 S;O>< CDB7D4@@<DB64A<S CB889D:<64RFES Visual Studio? 4) C# < Python 5) 
Java < Ruby 6) C++ < JavaScript 7) �E9 6OL9C9D9K<E?9AAB9 "F69F: 7) �E9 
6OL9C9D9K<E?9AAB9 

3. �4>B64 BEAB6A4S J9?P D984>FBD4 >B84 Visual Studio? a) �?S 6OCB?A9A<S >B84 b) 
�?S BFB5D4:9A<S 8B>G@9AF4J<< CB >B8G c) �?S A4C<E4A<S, D984>F<DB64A<S < GCD46?9A<S 
<EIB8AO@ >B8B@ d) �?S ;4CGE>4 < BF?48>< CD<?B:9A<= "F69F: c) �?S A4C<E4A<S, 
D984>F<DB64A<S < GCD46?9A<S <EIB8AO@ >B8B@ 

4. �4>4S HGA>J<S Visual Studio B59EC9K<649F ;469DL9A<9 >B84 < CB8E>4;>< CD< 
66B89? a) IntelliSense b) Live Share c) (D47@9AFO >B84 d) �AF97D4J<S E Git "F69F: a) 
IntelliSense 

5. +FB F4>B9 D9L9A<9 6 Visual Studio? 4) #4C>4, EB89D:4M4S H4=?O CDB9>F4 5) 
�B??9>J<S E6S;4AAOI CDB9>FB6 6) �ECB?AS9@O= H4=? CD<?B:9A<S 7) �<5?<BF9>4 8?S 
8<;4=A4 CB?P;B64F9?PE>B7B <AF9DH9=E4 "F69F: 5) �B??9>J<S E6S;4AAOI CDB9>FB6 

6. �4>B= <AEFDG@9AF Visual Studio <ECB?P;G9FES 8?S 6OS6?9A<S < GEFD4A9A<S 
CDB5?9@ E >B8B@? a) "5B;D964F9?P D9L9A<= b) %C<EB> BL<5B> c) %C<EB> ;484K d) 
�AEFDG@9AFO BF?48>< "F69F: b) %C<EB> BL<5B> 

7. �?S >4>B= E<EF9@O >BAFDB?S 69DE<= Visual Studio CD98BEF46?S9F 6EFDB9AAGR 
CB889D:>G? a) Subversion (SVN) b) Git c) Mercurial d) Perforce "F69F: b) Git 

8.�4>B64 J9?P A9@98?9AAB7B B>A4 6 Visual Studio? 4) �?S CDBE@BFD4 EC<E>4 BL<5B> 
< CD98GCD9:89A<= 5) �?S 6OCB?A9A<S SQL-;4CDBEB6 6) �?S BJ9A>< 6OD4:9A<= < 
6OCB?A9A<S >B84 6B 6D9@S BF?48>< 7) �?S CDBE@BFD4 EF9>4 6O;B6B6 6B 6D9@S BF?48>< 
"F69F: 6) �?S BJ9A>< 6OD4:9A<= < 6OCB?A9A<S >B84 6B 6D9@S BF?48>< 

9. �4>B= <AEFDG@9AF 6 Visual Studio <ECB?P;G9FES 8?S EB;84A<S CB8>?RK9A<= < 
;4CDBEB6 > 54;9 84AAOI < GCD46?9A<S <@<? a) SQL Server Management Studio (SSMS) b) 
"5B;D964F9?P 54;O 84AAOI c) �A4?<;4FBD ;4CDBEB6 d)  4EF9D CB8>?RK9A<S 84AAOI "F69F: 
b) "5B;D964F9?P 54;O 84AAOI 

10. �4>B9 D4EL<D9A<9 6 Visual Studio <ECB?P;G9FES 8?S 8B546?9A<S 
8BCB?A<F9?PAOI HGA>J<= 6 IDE? a)  9A98:9D 8BCB?A9A<= b) $99EFD C?47<AB6 c) 
 9A98:9D D4EL<D9A<= d) Marketplace "F69F: c)  9A98:9D D4EL<D9A<= 

11. Visual Studio Live Share CB;6B?S9F D4;D45BFK<>4@: 4) 89?<FPES EA<@>4@< Q>D4A4 
E6B97B >B84; 5) EB6@9EFAB D984>F<DB64FP >B8 6 D9:<@9 D94?PAB7B 6D9@9A< E 8DG7<@< 
D4;D45BFK<>4@<; 6) BFE?9:<64FP <ECB?P;B64A<9 *# < C4@SF< CD<?B:9A<S; 7) D4;69DFO64FP 
CD<?B:9A<S 6 B5?4>9. "F69F: 5) %B6@9EFAB9 D984>F<DB64A<9 >B84 6 D9:<@9 D94?PAB7B 
6D9@9A< E 8DG7<@< D4;D45BFK<>4@<. 

12. �4>B64 J9?P C4A9?< <AEFDG@9AFB6 6 Visual Studio? 4) "FB5D4;<FP EC<EB> BL<5B> 
< CD98GCD9:89A<=. 5) #D98BEF46<FP A45BD Q?9@9AFB6 GCD46?9A<S < >B@CBA9AFB6 8?S 
CDB9>F<DB64A<S CB?P;B64F9?PE>B7B <AF9DH9=E4. 6) 'CD46?SFP BC9D4J<S@< E<EF9@O 
>BAFDB?S 69DE<=. 7) #DBE@BFD9FP EI9@G 54;O 84AAOI CD<?B:9A<S. "F69F: 5) #D98BEF46<FP 
A45BD Q?9@9AFB6 GCD46?9A<S < >B@CBA9AFB6. 8?S 8<;4=A4 CB?P;B64F9?PE>B7B <AF9DH9=E4 

13. �4>4S HGA>J<S Visual Studio CB;6B?S9F D4;D45BFK<>4@ 4A4?<;<DB64FP 
CDB<;6B8<F9?PABEFP E6B<I CD<?B:9A<=? 4) #DBH<?<DB6M<> 5) "F?48K<> 6) IntelliTrace 7) 
 BA<FBD CDB<;6B8<F9?PABEF< "F69F: 4) #DBH<?<DB6M<> 

14.�4>B64 J9?P >BAEB?< 8<EC9FK9D4 C4>9FB6 6 Visual Studio? a) �?S GCD46?9A<S 
GEF4AB6?9AAO@< D4EL<D9A<S@< < A48EFDB=>4@<. b) �?S GCD46?9A<S C4>9F4@< NuGet < 
6OCB?A9A<S >B@4A8, E6S;4AAOI E C4>9F4@<. c) �?S 6OCB?A9A<S SQL-;4CDBEB6 > 54;9 
84AAOI CD<?B:9A<S. d) �?S CDBE@BFD4 < GCD46?9A<S :GDA4?4@< CD<?B:9A<S. "F69F: b) 
�?S GCD46?9A<S C4>9F4@< NuGet < 6OCB?ASFP >B@4A8O, E6S;4AAO9 E C4>9FB@ 

15. �4>B64 J9?P HGA>J<< FBK>< BEF4AB6>< 6 Visual Studio 6B 6D9@S BF?48><? a) �?S 
BEF4AB6>< 6OCB?A9A<S CD<?B:9A<S < BFB5D4:9A<S 6O;B6B6 EF9>4 5) �?S CD<BEF4AB6>< 
6OCB?A9A<S CD<?B:9A<S CB >B8G EFDB>< c) �?S CDBE@BFD4 :GDA4?B6 CD<?B:9A<= < 
GCD46?9A<S <@< d) �?S CBL47B6B7B 6OCB?A9A<S >B84 BF69F4: b) �?S CD<BEF4AB6>< 
6OCB?A9A<S CD<?B:9A<S CB >B8G EFDB>< 6O;B64 
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16. �4>B= <AEFDG@9AF 6 Visual Studio <ECB?P;G9FES 8?S GCD46?9A<S EEO?>4@< < 
;46<E<@BEFS@< CDB9>F4? 4) �46<E<@BEF< �<EC9FK9D4 5) "5B;D964F9?P D9L9A<= 6) �BAEB?P 
8<EC9FK9D4 C4>9F4 7) �<EC9FK9D EEO?B> "F69F: 5) "5B;D964F9?P D9L9A<= 

17. �?S K97B CD98A4;A4K9A B5B;D964F9?P F9EFB6 6 Visual Studio? 4) �?S GCD46?9A<S 
@B8G?PAO@< F9EF4@< < CDBE@BFD4 D9;G?PF4FB6 F9EFB6 5) �?S CDBE@BFD4 :GDA4?B6 
CD<?B:9A<= < GCD46?9A<S <@< 6) �?S 6OCB?A9A<S SQL-;4CDBEB6 > 54;9 84AAOI 
CD<?B:9A<S 7) �?S 4A4?<;4 CDB<;6B8<F9?PABEF< "F69F CD<?B:9A<=: 4) �?S GCD46?9A<S 
@B8G?PAO@< F9EF4@< < CDBE@BFD4 D9;G?PF4FB6 F9EFB6 

18. �4>4S HGA>J<S Visual Studio CB;6B?S9F D4;D45BFK<>4@ CDBE@4FD<64FP <9D4DI<R 
>?4EEB6 < @9FB8B6 6 E6B9@ >B89 < C9D9@9M4FPES CB A9=? 4) "5B;D964F9?P B5N9>FB6 5) 
(D47@9AFO >B84 6) �<47D4@@4 >?4EEB6 7) �9D4DI<S 6O;B6B6 "F69F: 4) "5B;D964F9?P 
B5N9>FB6 

19. �?S K97B CD98A4;A4K9AB B>AB A9CBED98EF69AAB 6 Visual Studio? 4) �?S 
CDBE@BFD4 EC<E>4 BL<5B> < CD98GCD9:89A<= 5) �?S 6OCB?A9A<S SQL-;4CDBEB6 6) �?S 
D4EK9F4 6OD4:9A<= < 6OCB?A9A<S >B84 6B 6D9@S BF?48>< 7) �?S CDBE@BFD4 EF9>4 6O;B6B6 
6B 6D9@S BF?48>< "F69F: 6) �?S D4EK9F4 6OD4:9A<= < 6OCB?A9A<S >B84 6B 6D9@S BF?48>< 

20. �4>B= <AEFDG@9AF 6 Visual Studio <ECB?P;G9FES 8?S B7D4A<K9A<S < GEFD4A9A<S 
CDB5?9@ E >B8B@? 4) "5B;D964F9?P D9L9A<= 5) %C<EB> BL<5B> 6) %C<EB> ;484K 7) 
�AEFDG@9AFO BF?48>< "F69F: 5) %C<EB> BL<5B> 

21. Visual Studio B59EC9K<649F 6EFDB9AAGR CB889D:>G 8?S >4>B= E<EF9@O 
>BAFDB?S? 4) Subversion (SVN) 5) Git 6) Mercurial 7) �B?9=-A96B?9= "F69F: 5) Git 

22.�4>B64 J9?P A9@98?9AAB7B B>A4 6 Visual Studio? 4) �?S CDBE@BFD4 EC<E>4 
BL<5B> < CD98GCD9:89A<= 5) �?S 6OCB?A9A<S SQL-;4CDBEB6 6) �?S BJ9A>< 6OD4:9A<= < 
6OCB?A9A<S >B84 6B 6D9@S BF?48>< 7) �?S CDBE@BFD4 EF9>4 6O;B6B6 6B 6D9@S BF?48>< 
"F69F: 6) �?S BJ9A>< 6OD4:9A<= < 6OCB?A9A<S >B84 6B 6D9@S BF?48>< 

23. �4>B= <AEFDG@9AF 6 Visual Studio <ECB?P;G9FES 8?S EB;84A<S CB8>?RK9A<= < 
;4CDBEB6 > 54;9 84AAOI < GCD46?9A<S <@<? a) SQL Server Management Studio (SSMS) b) 
"5B;D964F9?P 54;O 84AAOI c) �A4?<;4FBD ;4CDBEB6 d)  4EF9D CB8>?RK9A<S 84AAOI "F69F: 
b) "5B;D964F9?P 54;O 84AAOI 

24. �4>B9 D4EL<D9A<9 6 Visual Studio <ECB?P;G9FES 8?S 8B546?9A<S 
8BCB?A<F9?PAOI HGA>J<= 6 IDE? a)  9A98:9D 8BCB?A9A<= b) $99EFD C?47<AB6 c) 
 9A98:9D D4EL<D9A<= d) Marketplace "F69F: c)  9A98:9D D4EL<D9A<= 

25. Visual Studio Live Share CB;6B?S9F D4;D45BFK<>4@: 4) 89?<FPES EA<@>4@< Q>D4A4 
E6B97B >B84; 5) EB6@9EFAB D984>F<DB64FP >B8 6 D9:<@9 D94?PAB7B 6D9@9A< E 8DG7<@< 
D4;D45BFK<>4@<; 6) BFE?9:<64FP <ECB?P;B64A<9 CDBJ9EEBD4 < C4@SF< CD<?B:9A<9@; 7) 
D4;69DFO64FP CD<?B:9A<S 6 B5?4>9. "F69F: 5) %B6@9EFAB9 D984>F<DB64A<9 >B84 6 D9:<@9 
D94?PAB7B 6D9@9A< E 8DG7<@< D4;D45BFK<>4@<. 

26. �4>B64 J9?P C4A9?< <AEFDG@9AFB6 6 Visual Studio? 4) "FB5D4;<FP EC<EB> BL<5B> 
< CD98GCD9:89A<=. 5) #D98BEF46<FP A45BD Q?9@9AFB6 GCD46?9A<S < >B@CBA9AFB6 8?S 
CDB9>F<DB64A<S CB?P;B64F9?PE>B7B <AF9DH9=E4. 6) 'CD46?SFP BC9D4J<S@< E<EF9@O 
>BAFDB?S 69DE<=. 7) #DBE@BFD9FP EI9@G 54;O 84AAOI CD<?B:9A<S. "F69F: 5) #D98BEF46<FP 
A45BD Q?9@9AFB6 GCD46?9A<S < >B@CBA9AFB6. 8?S 8<;4=A4 CB?P;B64F9?PE>B7B <AF9DH9=E4 

27. �4>4S HGA>J<S Visual Studio CB;6B?S9F D4;D45BFK<>4@ 4A4?<;<DB64FP 
CDB<;6B8<F9?PABEFP E6B<I CD<?B:9A<=? 4) #DBH<?<DB6M<> 5) "F?48K<> 6) IntelliTrace 7) 
 BA<FBD CDB<;6B8<F9?PABEF< "F69F: 4) #DBH<?<DB6M<> 

28.�4>B64 J9?P >BAEB?< 8<EC9FK9D4 C4>9FB6 6 Visual Studio? a) �?S GCD46?9A<S 
GEF4AB6?9AAO@< D4EL<D9A<S@< < A48EFDB=>4@<. b) �?S GCD46?9A<S C4>9F4@< NuGet < 
6OCB?A9A<S >B@4A8, E6S;4AAOI E C4>9F4@<. c) �?S 6OCB?A9A<S SQL-;4CDBEB6 > 54;9 
84AAOI CD<?B:9A<S. d) �?S CDBE@BFD4 < GCD46?9A<S :GDA4?4@< CD<?B:9A<S. "F69F: b) 
�?S GCD46?9A<S C4>9F4@< NuGet < 6OCB?ASFP >B@4A8O, E6S;4AAO9 E C4>9FB@ 

29. �4>B64 J9?P HGA>J<< FBK>< BEF4AB64 6B 6D9@S BF?48>< 6 Visual Studio? 4) 
"EF4AB6<FP 6OCB?A9A<9 CD<?B:9A<S < BFB5D4;<FP EF9> 6O;B6B6 5) #D<BEF4AB6<FP 
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6OCB?A9A<9 CD<?B:9A<S A4 BCD989?9AAB= EFDB>9 >B84 6) #DBE@BFD9FP :GDA4?O 
CD<?B:9A<S < GCD46?SFP <@< 7) #BL47B6B9 6OCB?A9A<9 >B84 "F69F: 5) #D<BEF4AB6<FP 
6OCB?A9A<9 CD<?B:9A<S 6 BCD989?9AAB= EFDB>9 >B84 

30. �4>B= <AEFDG@9AF 6 Visual Studio <ECB?P;G9FES 8?S GCD46?9A<S EEO?>4@< < 
;46<E<@BEFS@< CDB9>F4? a) �<EC9FK9D ;46<E<@BEF9= b) "5B;D964F9?P D9L9A<= c) �BAEB?P 
8<EC9FK9D4 C4>9FB6 d) �<EC9FK9D EEO?B> "F69F: b) "5B;D964F9?P D9L9A<= 

 

#9D9K9AP 6BCDBEB6 > M:74<9=C  
1. "EAB6AO9 CBASF<S < BCD989?9A<S; 98<AO= >4D>4E ED98O D4;D45BF><: 

5<5?<BF9>4 >?4EEB6. 
2. "5M9S;O>B64S <ECB?A<F9?PA4S ED984 CLR.  
3. &9IAB?B7<S .NET. .NET Framework 3 >4D>4E ED98O D4;D45BF><.  
4. �<8O CDB9>FB6. 
5. #DBEFD4AEF6B <@9A: BCD989?9A<9 < <ECB?P;B64A<9.  
6. #DBEFD4AEF6B <@9A System. "5N9>F. �BAEFDG>FBD.  
7. "C9D4FBD new. 
8. $45BF4 E D9L9A<9@. %B;84A<9 CDB9>F4. �B546?9A<9 6 D9L9A<9 CDB9>F4, HBD@O, 

5<5?<BF9><. 
9. �E>?RK<F9?PAO9 E<FG4J<< < EB5OF<S.  
10. ">AB 6O6B84 EBB5M9A<S.  
11. �<4?B7B6O9 B>A4. 
12. 3;O> C#. &<CO 84AAOI; F<CO ;A4K9A<= < EEO?BKAO9 F<CO.  
13. 3;O> C#. #9D9@9AAO9. �A<J<4?<;4J<S C9D9@9AAOI CB G@B?K4A<R.  
14. 3;O> C#. "C9D4J<<: 4D<H@9F<K9E><9, ?B7<K9E><9.  
15. 3;O> C#. $94?<;4J<S 69F6?9A<= (if, switch). #D<@9DO. 
16. 3;O> C#. "C9D4FBDO J<>?4. #D<@9DO. 
17. 3;O> C#. $45BF4 E @4EE<64@<. "C<E4A<9 B8AB@9DAOI < @AB7B@9DAOI @4EE<6B6. 

�A<J<4?<;4J<S @4EE<6B6. 
18.  9FB8O < E6B=EF64 >?4EE4 System.Array. 
19. 3;O> C#. $45BF4 E E<@6B?PAO@< 84AAO@<.  
20.  9FB8O < E6B=EF64 >?4EE4 System.Char. 
21. 3;O> C#. $45BF4 Eo EFDB>B6O@< 84AAO@<.  
22.  9FB8O < E6B=EF64 >?4EE4 System.String. 
23. 3;O> C#. $45BF4 E H4=?4@<: >?4EEO File, FileInfo.  
24. 3;O> C#. $45BF4 E H4=?4@<: >?4EEO StreamReader, StreamWriter. 
25. 3;O> C#. �?4EEO CB?P;B64F9?S. "EAB6AO9 CBASF<S. "C<E4A<9 >?4EE4. 
26. 3;O> C#. �?4EEO: CB?S < >BAEF4AFO. #D<@9DO BC<E4A<S. 
27. 3;O> C#. �?4EEO: 6<8O @9FB8B6. #D<@9DO BC<E4A<S. 
28. 1?9@9AF «(BD@4». %6B=EF64 HBD@O.  
29. �?4EE Control. 1?9@9AFO GCD46?9A<S. "5;BD Q?9@9AFB6 GCD46?9A<S: DB8<F9?< < 

CBFB@><, HB>GE, 6<8<@BEFP < BF>?<>, D4ECB?B:9A<9 < D4;@9D, LD<HFO < J69F. 
30. 1?9@9AFO GCD46?9A<S: 7DGCC4 Q?9@9AFB6 GCD46?9A<S (>?4EE GroupBox), @9F>4 

(>?4EE Label).  
31. �ABC>< < 86B<KAO9 C9D9>?RK4F9?<: >ABC>4 (>?4EE Button), H?4:B> (>?4EE 

CheckBox), C9D9>?RK4F9?P (>?4EE RadioButton).  
32. 1?9@9AF GCD46?9A<S E CB889D:>B= D984>F<DB64A<S F9>EF4: F9>EFB6B9 CB?9 

(>?4EE TextBox), CB?9 66B84 E HBD@4F<DB64A<9@ (>?4EE RichTextBox). 
33. %C<EB><: EC<EB> (>?4EE ListBox).  
34. #B?9 EB EC<E>B@ (>?4EE ComboBox). �?4EE Panel. 
35. $45BF4 E >B@CBA9AF4@< @9AR: >?4EEO MenuStrip, ContextMenuStrip. 
36. $45BF4 E C4A9?S@< <AEFDG@9AFB6: >?4EEO, ToolStrip, ToolStripContainer. 
37. $45BF4 E 8<4?B7B6O@< B>A4@<. %BID4A9A<9 < BF>DOF<9 H4=?4.  
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38. $45BF4 E 8<4?B7B6O@< B>A4@<. 'EF4AB6>4 LD<HF4, J69F4. 
 

4 %<EF9@4 BJ9A<64A<S >B@C?9>F4 ("% F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 
4FF9EF4J<< 

!9B5IB8<@B D4EC<E4FP E<EF9@G BJ9A<64A<S >4:8B7B 6<84 D45BF. 

#D< BJ9A<64A<< CD4>F<K9E>B= < E4@BEFBSF9?PAB= D45BFO EFG89AF4 GK<FO649FES 
E?98GRM99: 

- >4K9EF6B 6OCB?A9A<S CD4>F<K9E>B= K4EF< D45BFO; 
- >4K9EF6B BHBD@?9A<S BFK9F4 CB D45BF9; 
- >4K9EF6B GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO CD< ;4M<F9 D45BFO. 
�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

6 >BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< 
CD<@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S. "J9A>4 «5» 
(BF?<KAB) CD98CB?4749F 7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 

«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB 
CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < 
HBD@4 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF<, 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-
BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 
59EE<EF9@AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I 
E@OE?; A9 @B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

&9EF BJ9A<649FES CB CSF< 54?PAB= L>4?9 E?98GRM<@ B5D4;B@: EFB<@BEFP 
>4:8B7B 6BCDBE4 1 54??. �4 CD46<?PAO= BF69F EFG89AF CB?GK49F 1 54??. �4 A969DAO= 
BF69F <?< 97B BFEGFEF6<9 54??O A9 A4K<E?SRFES. 

"J9A>4  «5»  EBBF69FEF6G9F 86% – 100% CD46<?PAOI BF69FB6. 
"J9A>4  «4»  EBBF69FEF6G9F 73% – 85% CD46<?PAOI BF69FB6. 
"J9A>4  «3»  EBBF69FEF6G9F 53% – 72% CD46<?PAOI BF69FB6. 
"J9A>4  «2»  EBBF69FEF6G9F 0% – 52% CD46<?PAOI BF69FB6. 

 
�D<F9D<< BJ9A<64A<S >BAFDB?PAB= D45BFO 
�484A<9 > >BAFDB?PAB= D45BF9 EBEFB<F <; L9EF< ;484K, >4:84S <; >BFBDOI 

BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). #B D9;G?PF4F4@ BJ9A<64A<S D9L9A<S 
86GI ;484K BJ9A>4 EBBF69FEF6G9F ED98A9=. 
 

�D<F9D<< BJ9A<64A<S BF69FB6 CB Q>;4@9A4J<BAAO@ 5<?9F4@. 
"F69F CB Q>;4@9A4J<BAAB@G 5<?9FG BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 

#9D6O= 6BCDBE @4>E<@4?PAB BJ9A<649FES BJ9A>B= «5» (BF?<KAB). 
�FBDB= 6BCDBE @4>E<@4?PAB BJ9A<649FES BJ9A>B= «5» (BF?<KAB). 
�484K4 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I FD9I 6BCDBEB6 BJ9A>4 EBBF69FEF6G9F ED98A9=. 

 


