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1. #9D9K9AP >B8B6 >B@C9F9AJ<=, HBD@<DG9@OI 8<EJ<C?<AB= 6 CDBJ9EE9 BE6B9A<O 
B5D4;B64F9?PAB= CDB7D4@@O 

 

�DGCC4 
>B@C9F9AJ<= �4F97BD<O >B@C9F9AJ<= 

�
�B8 

#DBH9EE<BA4?PAO9 - #�-5 

 

2. �B@C9F9AJ<< < <A8<>4FBDO <I 8BEF<:9A<O  
 

 

3. "C<E4A<9 C?4A<DG9@OI D9;G?PF4FB6 B5GK9A<O CB 8<EJ<C?<A9  
 

3.1. "C<E4A<9 C?4A<DG9@OI D9;G?PF4FB6 B5GK9A<S CB 8<EJ<C?<A9  
#?4A<DG9@O9 D9;G?PF4FO B5GK9A<S CB 8<EJ<C?<A9 CD98EF46?9AO 89E>D<CFBD4@< 

(;A4A<S, G@9A<S, A46O><). 
 

�9E>D<CFBDO 
CB 8<EJ<C?<A9 

�A4FP 
 

'@9FP 
 

�?489FP 
 

�B8 
>B@C9F9AJ<< 

#�-5 

 -EB6D9@9AAO9 @9FB8O 
D4;D45BF>< < 
D94?<;4J<< 
4?7BD<F@B6 A4 54;9 
S;O>B6 
CDB7D4@@<DB64A<S < 
C4>9FB6 CD<>?48AOI 
CDB7D4@@; 
- BEAB6O 
EB6D9@9AAOх E<EF9@ 
GCD46?9A<я 54;4@< 
84AAOх, F9BD<< 54; 
84AAOх; 
- HBD@4?PAO9 

-D4;D454FO64FP 
4?7BD<F@O < 
CDB7D4@@O A4 54;9 
S;O>B6 
CDB7D4@@<DB64A<S < 
C4>9FB6 CD<>?48AOI 
CDB7D4@@, CD<7B8AO9 
8?S CD4>F<K9E>B7B 
CD<@9A9A<S; 
- >B8<DB64FP A4 S;O>4I 
CDB7D4@@<DB64A<S; 
- F9EF<DB64FP 
D9;G?PF4FO 
>B8<DB64A<S; 

- CD<9@4@< D4;D45BF>< 
4?7BD<F@B6 < CDB7D4@@ 
A4 54;9 S;O>B6 
CDB7D4@@<DB64A<S < 
C4>9FB6 CD<>?48AOI 
CDB7D4@@, CD<7B8AOI 
8?S CD4>F<K9E>B7B 
CD<@9A9A<S. 

�B8 
>B@C9F9
AJ<< 

(BD@G?<DB6>4 
>B@C9F9AJ<< 

�A8<>4FBDO 8BEF<:9A<O >B@C9F9AJ<<  
 

#�-5 %CBEB59A 
D4;D454FO64FP 
4?7BD<F@O < 
CDB7D4@@O A4 54;9 
S;O>B6 
CDB7D4@@<DB64A<S < 
C4>9FB6 CD<>?48AOI 
CDB7D4@@, CD<7B8AO9 
8?S CD4>F<K9E>B7B 
CD<@9A9A<S. 

#�-5.1 �B8<DB64A<9 A4 S;O>4I CDB7D4@@<DB64A<S. 
#�-5.2 $4;D45BF>4 >B84 �% < 54; 84AAOI �%. 
#�-5.3 �9D<H<>4J<S >B84 �% < 54; 84AAOI �% 
BFABE<F9?PAB 8<;4=A4 �% < EFDG>FGDO 54; 84AAOI 
�%. 
#�-5.4 $4;D45BF>4 EFDG>FGDO CDB7D4@@AB7B >B84 �%. 
#�-5.5 �9D<H<>4J<S EFDG>FGDO CDB7D4@@AB7B >B84 
�% BFABE<F9?PAB 4DI<F9>FGDO �%. 
#�-5.6 "D74A<;4J<BAAB9 < F9IAB?B7<K9E>B9 
B59EC9K9A<9 >B8<DB64A<S A4 S;O>4I 
CDB7D4@@<DB64A<S. 



 

 

@9FB8O, F9IAB?B7<< < 
<AEFDG@9AFO 
D4;D45BF>< 
CDB7D4@@AB7B 
B59EC9K9A<S < 54; 
84AAOI; 
- BEAB6O 
CDB7D4@@<DB64A<я, 
EB6D9@9AAO9 
B5N9>FAB-

BD<9AF<DB64AAO9 
я;O>< 
CDB7D4@@<DB64A<я; 
EB6D9@9AAO9 
EFDG>FGDAO9 я;O>< 
CDB7D4@@<DB64A<я, 
я;O>< EB6D9@9AAOх 
5<;A9E-CD<?B:9A<=; 
- EB6D9@9AAO9 
@9FB8<>< 
F9EF<DB64A<S 
D4;D454FO649@OI �%: 
<AEFDG@9AFO < 
@9FB8O @B8G?PAB7B 
F9EF<DB64A<S, 
<AEFDG@9AFO < 
@9FB8O F9EF<DB64A<S 
A9HGA>J<BA4?PAOI < 
HGA>J<BA4?PAOI 
I4D4>F9D<EF<> �%. 

 

4. 9EFB 8<EJ<C?<AO (@B8G?O) 6 EFDG>FGD9 B5D4;B64F9?PAB= CDB7D4@@O 
 

�<EJ<C?<A4 BFABE<FES > K4EF<, HBD@<DG9@B= GK4EFA<>4@< B5D4;B64F9?PAOI 
BFABL9A<= GK95AB7B C?4A4 "#"#. 

�4AA4S 8<EJ<C?<A4 6;4<@BE6S;4A4 E 8DG7<@< 8<EJ<C?<A4@<, F4><@< >4> 
«%C9JE9@<A4D (>B@CPRF9DAO= CD4>F<>G@)», «%C9JE9@<A4D (@4F9@4F<K9E><= CD4>F<>G@)», 
« 9FB8O < >B@CPRF9DAO9 F9IAB?B7<< <@<F4J<BAAB7B @B89?<DB64A<S», «�B@CPRF9DA4S 
7D4H<>4», «$4;D45BF>4 CDB7D4@@AOI CD<?B:9A<=», «#DB7D4@@A4S <A:9A9D<S». 

� D4@>4I BE6B9A<S CDB7D4@@O 54>4?46D<4F4 6OCGE>A<>< 7BFB6SFES > D9L9A<R ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF< E?98GRM<I F<CB6: A4GKAB-<EE?98B64F9?PE><=, 

CDB<;6B8EF69AAB-F9IAB?B7<K9E><=, BD74A<;4J<BAAB-GCD46?9AK9E><=, CDB9>FAO=. 

#DBH<?P (A4CD46?9AABEFP) CDB7D4@@O GEF4AB6?9A4 CGF9@ 99 BD<9AF4J<< A4 EH9DG 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 6OCGE>A<>B6: �AHBD@4J<BAAO9 E<EF9@O < F9IAB?B7<< 6 
Q>BAB@<>9 < GCD46?9A<<. 

 

5. "5N9@ 8<EJ<C?<AO 

 

В<8O GK95AB= D45BFO ФBD@O B5GK9A<я 

ОKA4я 

"5M4O FDG8B9@>BEFP: ;4K9FAO9 98<A<JO/K4EO 11/396 



 

 

�BAF4>FA4O D45BF4:  

�4ASF<S ?9>J<BAAB7B F<C4 76 

�4ASF<S E9@<A4DE>B7B F<C4 152 

#DB@9:GFBKA4S 4FF9EF4J<S: ;4K9F E BJ9A>B=, 
>GDEB64S D45BF4, Q>;4@9A 

36.15 

%4@BEFBOF9?PA4O D45BF4 (%$%) 131.85 

 

6. %B89D:4A<9 8<EJ<C?<AO (@B8G?O), EFDG>FGD<DB64AAB9 CB F9@4@ / D4;89?4@ E 
G>4;4A<9@ BF6989AAB7B A4 A<I >B?<K9EF64 4>489@<K9E><I K4EB6 < 6<8B6 GK95AOI 
;4AOF<= 

6.1.$4ECD989?9A<9 K4EB6 CB D4;89?4@/F9@4@ < 6<84@ D45BFO 

 

6.1.1.ОKA4я HBD@4 B5GK9A<я 

 

 

№ 
C/
C 

 

$4;89?/F9@4 
�<8O GK95AB= D45BFO (6 K4E4I) 

�BAF4>FA4O  D45BF4  

%4@BEF
BOF9?PA
4O 

D45BF4 

�4AOF<O 
?9>J<BAAB7B 
F<C4 

�4AOF<O E9@<A4DE>B7B F<C4 

  �9:F88 

 

И=O9 
CG95=O9 
74=яB8я  

П@4:B8
G9A:89 
74=яB8я 

С9<8=4
@O 

�45>@4
B>@=O9 
@45>BO  

И=O9 

1. "5N9>FO ""#. 4  8    8 

2. #DBEFD4AEF64 <@9A. 4  8    8 

3.  B8<H<>4FBDO. 4  8    8 

4. !4E?98B64A<9. 4  8    8 

5. �5EFD4>FAO9 >?4EEO.  4  8    8 

6. "5D45BF>4 <E>?RK9A<=. 4  8    8 

7. �9?974FO, EB5OF<S < 
?S@58O. 

4  8    8 

8. �AF9DH9=EO. 4  8    8 

9. �BCB?A<F9?PAO9 
6B;@B:ABEF< ""# 6 C#. 4  8    8 

10. �B??9>J<< 4  8    8 

11. $45BF4 EB EFDB>4@< 4  8    8 

12. �BCB?A<F9?PAO9 >?4EEO 
< EFDG>FGDO .NET 

4  8    6 

13.  AB7BCBFBKABEFP 4  8    6 

14. AE<AIDBAAB9 
CDB7D4@@<DB64A<9 4  8    6 

15. LINQ 4  8    6 

16. $9H?9>E<S. Dynamic 

Language Runtime. 

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

4  8    6 

17. $45BF4 E CBFB>4@< < 
H4=?B6B= E<EF9@B= 

4  8    6 

18. %9D<4?<;4J<S. 4  8    6 

19. #DBJ9EEO < 8B@9AO 
CD<?B:9A<S. �4?<84J<S 4  8    1,85 



 

 

@B89?<. 

 
#DB@9:GFBKA4S 
4FF9EF4J<S 

36.15 

 �FB7B  76  152    131.85 

 

 

6.2 #DB7D4@@4 8<EJ<C?<AO, EFDG>FGD<DB64AA4O CB F9@4@ / D4;89?4@ 

 

6.2.1 СB89D:4A<9 ?9>J<BAAB7B >GDE4 

 

№ 
C/C 

!4<@9AB64A<9 F9@O 
(D4;89?4) 8<EJ<C?<AO 

%B89D:4A<9 ?9>J<BAAB7B ;4AOF<O 

1.  "5N9>FO ""#. �?4EEO < B5N9>FO. �BAEFDG>FBDO, <A<J<4?<;4FBDO < 
89>BAEFDG>FBDO. 

2. #DBEFD4AEF64 <@9A. #DBEFD4AEF64 <@9A. �?B54?PAO9 CDBEFD4AEF64 <@9A. 

3.  B8<H<>4FBDO.  B8<H<>4FBDO 8BEFGC4. %6B=EF64. #9D97DG;>4 
@9FB8B6. #B?S < EFDG>FGDO 8?S KF9A<S. 

4. !4E?98B64A<9. !4E?98B64A<9. #D9B5D4;B64A<9 F<CB6. #9D97DG;>4 
BC9D4J<= CD9B5D4;B64A<S F<CB6. �<DFG4?PAO9 @9FB8O 
< E6B=EF64. 

5. �5EFD4>FAO9 >?4EEO.  �5EFD4>FAO9 >?4EEO. "5B5M9AAO9 F<CO. "7D4A<K9A<S 
B5B5M9A<=. 

6. "5D45BF>4 <E>?RK9A<=. �E>?RK9A<S < H<?PFDO <E>?RK9A<=. &<CO 
<E>?RK9A<=. �9A9D4J<S <E>?RK9A<S. 

7. �9?974FO, EB5OF<S < 
?S@58O. 

�9?974FO. �ABA<@AO9 @9FB8O. �S@58O. %B5OF<S. 
�B64D<4AFABEFP < >BAFD464D<4AFABEFP 89?974FB6. 
�4@O>4A<S. 

8. �AF9DH9=EO. "CD989?9A<9 <AF9DH9=EB6. #D<@9A9A<9 <AF9DH9=EB6. 
36A4S D94?<;4J<S <AF9DH9=EB6. $94?<;4J<S 
<AF9DH9=EB6 6 54;B6OI < CDB<;6B8AOI >?4EE4I. 
!4E?98B64A<9 <AF9DH9=EB6. �AF9DH9=EO 6 
B5B5M9A<SI. �BC<DB64A<9 B5N9>FB6. 

9. �BCB?A<F9?PAO9 
6B;@B:ABEF< ""# 6 C#. 

#9D9@9AAO9-EEO?>< < 6B;6D4M9A<9 EEO?><.  9FB8O 
D4EL<D9A<S. +4EF<KAO9 >?4EEO < @9FB8O. �ABA<@AO9 
F<CO. �BDF9:<. 

10. �B??9>J<< %C<EB>. �6GIE6S;AO= EC<EB>. "K9D98P. %F9>. %?B64DP. 
�F9D4FBDO. 

11. $45BF4 EB EFDB>4@< "C9D4J<< EB EFDB>4@<. (BD@4F<DB64A<9 < 
<AF9DCB?SJ<S EFDB>. $97G?SDAO9 6OD4:9A<S. $45BF4 E 
84F4@< < 6D9@9A9@. 

12. �BCB?A<F9?PAO9 >?4EEO < 
EFDG>FGDO .NET 

"F?B:9AA4S <A<J<4?<;4J<S.  4F9@4F<K9E><9 
6OK<E?9A<S. #D9B5D4;B64A<9 F<CB6. �A89>EO < 
8<4C4;BAO. 

13.  AB7BCBFBKABEFP �6989A<9 6 @AB7BCBFBKABEFP. %B;84A<9 CBFB>B6. 
#BFB>< E C4D4@9FD4@<. %<AIDBA<;4J<S CBFB>B6. 
 BA<FBDO.  PRF9>EO. %9@4HBDO. &4=@9DO. 

�484K< < >?4EE Task. �484K< CDB8B?:9A<S. �?4EE 



 

 

Parallel. "F@9A4 ;484K < C4D4??9?PAOI BC9D4J<=. 

14. AE<AIDBAAB9 
CDB7D4@@<DB64A<9 

�E<AIDBAAO9 @9FB8O. �B;6D4M9A<9 D9;G?PF4F4 <; 
4E<AIDBAAB7B @9FB84. #BE?98B64F9?PAO= < 
C4D4??9?PAO= 6O;B6 4E<AIDBAAOI BC9D4J<=. 

15. LINQ (<?PFD4J<S 6O5BD>< < CDB9>J<S. %BDF<DB6>4. 
"5N98<A9A<9, C9D9E9K9A<9 < D4;ABEFP >B??9>J<=. 

�7D974FAO9 BC9D4J<<. �DGCC<DB6>4. %B98<A9A<9 
>B??9>J<=. "F?B:9AAB9 < A9@98?9AAB9 6OCB?A9A<9 
LINQ. �9?974FO < 4ABA<@AO9 @9FB8O 6 ;4CDBE4I LINQ. 

16. $9H?9>E<S. Dynamic 

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

�6989A<9 6 D9H?9>E<R. #D<@9A9A<9 D9H?9>E<< < 
<EE?98B64A<9 F<CB6. �<A4@<K9E>4S ;47DG;>4 E5BDB> < 
CB;8A99 E6S;O64A<9. %5BDM<> @GEBD4 6 C#. 

(<A4?<;<DG9@O9 B5N9>FO. '>4;4F9?<. '>4;4F9?< A4 
EFDG>FGDO, K?9AO >?4EEB6 < @4EE<6O. 

17. $45BF4 E CBFB>4@< < 
H4=?B6B= E<EF9@B= 

$45BF4 E 8<E>4@<. $45BF4 E >4F4?B74@<. $45BF4 E 
H4=?4@<. +F9A<9 < ;4C<EP H4=?4. +F9A<9 < ;4C<EP 
F9>EFB6OI H4=?B6. �<A4DAO9 H4=?O. �<A4DA4S 
E9D<4?<;4J<S. �DI<64J<S < E:4F<9 H4=?B6. 

18. %9D<4?<;4J<S. %9D<4?<;4J<S 6 JSON. XML-�B>G@9AFO. �;@9A9A<9 
XML-8B>G@9AF4. %B;84A<9 Xml-8B>G@9AF4. 

19. #DBJ9EEO < 8B@9AO 
CD<?B:9A<S. �4?<84J<S 
@B89?<. 

#DBJ9EEO. �B@9AO CD<?B:9A<=. "EAB6O 64?<84J<< 
@B89?<. �FD<5GFO 64?<84J<<. 

 

6.2.2 СB89D:4A<9 CD4>F<K9E><I ;4AяF<= 

 

№ 
C/C 

!4<@9AB64A<9 F9@O 
(D4;89?4) 8<EJ<C?<AO 

%B89D:4A<9 CD4>F<K9E>B7B ;4AOF<O 

1. "5N9>FO ""#. %B;84A<9 B5N9>F4 >?4EE4. "5D4M9A<9 > 
HGA>J<BA4?PABEF< >?4EE4. %B;84A<9 >BAEFDG>FBDB6. 
�?4EE Program < @9FB8 Main. #DB7D4@@O 69DIA97B 
GDB6AS. 

2. #DBEFD4AEF64 <@9A. #B8>?RK9A<9 CDBEFD4AEF6 <@9A CB G@B?K4A<R. 

%B;84A<9 5<5?<BF9>< >?4EEB6. 
3.  B8<H<>4FBDO.  B8<H<>4FBDO 6 D4@>4I F9>GM97B CDB9>F4. 

 B8<H<>4FBDO 6 D4@>4I E5BDB>. "CD989?9A<9 E6B=EF6. 
#9D97DG;>4 @9FB8B6. #9D97DG;>4 @9FB8B6. 

4. !4E?98B64A<9. �BEFGC > K?9A4@ 54;B6B7B >?4EE4 <; >?4EE4-A4E?98A<>4. 
�BAEFDG>FBDO 6 CDB<;6B8AOI >?4EE4I. 

5. �5EFD4>FAO9 >?4EEO.  �?4EE System.Object < 97B @9FB8O. "5B5M9AAO9 F<CO. 

"7D4A<K9A<S B5B5M9A<=. !4E?98B64A<9 B5B5M9AAOI 
F<CB6. 

6. "5D45BF>4 <E>?RK9A<=. �BAEFDG>J<S try..catch..finally. �?B> catch < H<?PFDO 
<E>?RK9A<=. �?4EE Exception. #B<E> 5?B>4 catch CD< 
B5D45BF>9 <E>?RK9A<=. "C9D4FBD throw. 

7. �9?974FO, EB5OF<S < 
?S@58O. 

�9?974FO. �S@58O. %B5OF<S. �9?974FOAction, 

Predicate<Func. �4@O>4A<S. 
8. �AF9DH9=EO. 36A4S D94?<;4J<S <AF9DH9=EB6. $94?<;4J<S 

<AF9DH9=EB6 6 54;B6OI < CDB<;6B8AOI >?4EE4I. 



 

 

!4E?98B64A<9 <AF9DH9=EB6. �AF9DH9=EO 6 
B5B5M9A<SI. �AF9DH9=E ICloneable. �AF9DH9=E 
IComparable. 

9. �BCB?A<F9?PAO9 
6B;@B:ABEF< ""# 6 C#. 

Null < EEO?BKAO9 F<CO. Null < ;A4K<@O9 F<CO. 

#DB69D>4 A4 null, BC9D4FBDO ?. < ??. +4EF<KAO9 >?4EEO 
< @9FB8O. �ABA<@AO9 F<CO. �BDF9:<. Patternmatching. 

Records. 

10. �B??9>J<< ArrayList. %C<EB> List<T>. �6GIE6S;AO= EC<EB> 
LinkedList<T>. "K9D98P Queue<T>. %F9>Stack<T>. 

%?B64DPDictionary<T, V>. �?4EEObservableCollection. 

�AF9DH9=EOIEnumerable<IEnumerator. �F9D4FBDO < 
BC9D4FBD yield. 

11. $45BF4 EB EFDB>4@< %FDB>< < >?4EE System.String. "C9D4J<< EB EFDB>4@<. 

(BD@4F<DB64A<9 < <AF9DCB?SJ<S EFDB>. �?4EE 
StringBuilder. $45BF4 E 84F4@< < 6D9@9A9@. 

12. �BCB?A<F9?PAO9 >?4EEO < 
EFDG>FGDO .NET 

"F?B:9AA4S <A<J<4?<;4J<S < F<C Lazy. 

 4F9@4F<K9E><9 6OK<E?9A<S < >?4EE Math. 
#D9B5D4;B64A<9 F<CB6 < >?4EE Convert. �?4EE Array < 
@4EE<6O. Span. 

13.  AB7BCBFBKABEFP �?4EE Thread. �9?974FThreadStart. 

#BFB><EC4D4@9FD4@<<ParameterizedThreadStart. 

%<AIDBA<;4J<S CBFB>B6. �?4EE AutoResetEvent. 
%9@4HBDO. &4=@9DO. 

�484K< < >?4EE Task. $45BF4 E >?4EEB@ Task. �?4EE 
Parallel. CancellationToken. 

14. AE<AIDBAAB9 
CDB7D4@@<DB64A<9 

�E<AIDBAAO9 @9FB8O, async < await. "5D45BF>4 
BL<5B> 6 4E<AIDBAAOI @9FB84I. "F@9A4 4E<AIDBAAOI 
BC9D4J<=. �E<AIDBAAO9 EFD<@O. 

15. LINQ "EAB6O LINQ. (<?PFD4J<S 6O5BD>< < CDB9>J<S. 
%BDF<DB6>4.  9FB8OSkip<Take.  9FB8Join, 

GroupJoin<Zip.  9FB8O All < Any. �9?974FO < 
4ABA<@AO9 @9FB8O 6 ;4CDBE4I LINQ. 

16. $9H?9>E<S. Dynamic 

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

�?4EE System.Type. �FD<5GFO 6 .NET. DLR 6 C#. 
�?RK96B9E?B6B dynamic. 

DynamicObject<ExpandoObject. �ECB?P;B64A<9 
IronPython 6 .NET.  9FB8 Dispose. �BAEFDG>J<S using. 

'>4;4F9?<. '>4;4F9?< A4 EFDG>FGDO, K?9AO >?4EEB6 < 
@4EE<6O. 

17. $45BF4 E CBFB>4@< < 
H4=?B6B= E<EF9@B= 

�?4EEO File <FileInfo. FileStream. 

StreamReader<StreamWriter. BinaryWriter<BinaryReader. 

BinaryFormatter. �DI<64J<S < E:4F<9 H4=?B6. 
18. %9D<4?<;4J<S. JsonSerializer. $45BF4 E XML E CB@BMPR System.Xml. 

XPath. Linq to Xml. %B;84A<9 Xml-8B>G@9AF4. �O5BD>4 
Q?9@9AFB6 6 LINQ to XML. XmlSerializer. 

19. #DBJ9EEO < 8B@9AO 
CD<?B:9A<S. �4?<84J<S 
@B89?<. 

#DBJ9EEO. AssemblyLoadContext < 8<A4@<K9E>4S 
;47DG;>4 < 6O7DG;>4 E5BDB>. %B;84A<9 E6B<I 4FD<5GFB6 
64?<84J<<. %4@B64?<84J<S @B89?<. 

 

6.2.3 СB89D:4A<9 E4@BEFBяF9?PAB= D45BFO 

 

№ !4<@9AB64A<9 F9@O %B89D:4A<9 E4@BEFBOF9?PAB= D45BFO 



 

 

C/C (D4;89?4) 8<EJ<C?<AO 

1. "5N9>FO ""#. �?4EEO < B5N9>FO. �BAEFDG>FBDO, <A<J<4?<;4FBDO < 
89>BAEFDG>FBDO. �?4EE Program < @9FB8 Main. 
#DB7D4@@O 69DIA97B GDB6AS. 

2. #DBEFD4AEF64 <@9A. #DBEFD4AEF64 <@9A. �?B54?PAO9 CDBEFD4AEF64 <@9A. 

#B8>?RK9A<9 CDBEFD4AEF6 <@9A CB G@B?K4A<R. 

%B;84A<9 5<5?<BF9>< >?4EEB6. 
3.  B8<H<>4FBDO.  B8<H<>4FBDO 8BEFGC4. %6B=EF64. #9D97DG;>4 

@9FB8B6. %F4F<K9E><9 K?9AO < @B8<H<>4FBD static. 
#B?S < EFDG>FGDO 8?S KF9A<S. #9D97DG;>4 BC9D4FBDB6. 
�A89>E4FBDO.  

4. !4E?98B64A<9. !4E?98B64A<9. #D9B5D4;B64A<9 F<CB6. #9D97DG;>4 
BC9D4J<= CD9B5D4;B64A<S F<CB6. �<DFG4?PAO9 
@9FB8O < E6B=EF64. %B>DOF<9 @9FB8B6. $4;?<K<9 
C9D9BCD989?9A<S < EB>DOF<S @9FB8B6. 

5. �5EFD4>FAO9 >?4EEO.  �5EFD4>FAO9 >?4EEO. �?4EE System.Object < 97B 
@9FB8O. "5B5M9AAO9 F<CO. "7D4A<K9A<S B5B5M9A<=. 

!4E?98B64A<9 B5B5M9AAOI F<CB6. 
6. "5D45BF>4 <E>?RK9A<=. �BAEFDG>J<S try..catch..finally. �?B> catch < H<?PFDO 

<E>?RK9A<=. &<CO <E>?RK9A<=. �?4EE Exception. 
%B;84A<9 >?4EEB6 <E>?RK9A<=. #B<E> 5?B>4 catch CD< 
B5D45BF>9 <E>?RK9A<=. �9A9D4J<S <E>?RK9A<S < 
BC9D4FBD throw. 

7. �9?974FO, EB5OF<S < 
?S@58O. 

�9?974FO. #D<@9A9A<9 89?974FB6. �ABA<@AO9 @9FB8O. 

�S@58O. %B5OF<S. �B64D<4AFABEFP < 
>BAFD464D<4AFABEFP 89?974FB6. �9?974FO Action, 
Predicate < Func. �4@O>4A<S. 

8. �AF9DH9=EO. "CD989?9A<9 <AF9DH9=EB6. #D<@9A9A<9 <AF9DH9=EB6. 
36A4S D94?<;4J<S <AF9DH9=EB6. $94?<;4J<S 
<AF9DH9=EB6 6 54;B6OI < CDB<;6B8AOI >?4EE4I. 
!4E?98B64A<9 <AF9DH9=EB6. �AF9DH9=EO 6 
B5B5M9A<SI. �BC<DB64A<9 B5N9>FB6. �AF9DH9=E 
ICloneable. %BDF<DB6>4 B5N9>FB6. �AF9DH9=E 
IComparable. �B64D<4AFABEFP < >BAFD464D<4AFABEFP 
B5B5M9AAOI <AF9DH9=EB6 

9. �BCB?A<F9?PAO9 
6B;@B:ABEF< ""# 6 C#. 

Null < EEO?BKAO9 F<CO. Null < ;A4K<@O9 F<CO. 

#DB69D>4 A4 null, BC9D4FBDO ?. < ??. #9D9@9AAO9-
EEO?>< < 6B;6D4M9A<9 EEO?><.  9FB8O D4EL<D9A<S. 
+4EF<KAO9 >?4EEO < @9FB8O. �ABA<@AO9 F<CO. 

�BDF9:<. Patternmatching. Records. 

10 �B??9>J<< ArrayList. %C<EB> List<T>. �6GIE6S;AO= EC<EB> 
LinkedList<T>. "K9D98P Queue<T>. %F9>Stack<T>. 

%?B64DPDictionary<T, V>. �?4EEObservableCollection. 

�AF9DH9=EOIEnumerable<IEnumerator. �F9D4FBDO < 
BC9D4FBD yield. 

11 $45BF4 EB EFDB>4@< $45BF4 EB EFDB>4@<. %FDB>< < >?4EE System.String. 
"C9D4J<< EB EFDB>4@<. (BD@4F<DB64A<9 < 
<AF9DCB?SJ<S EFDB>. �?4EE StringBuilder. $97G?SDAO9 
6OD4:9A<S. $45BF4 E 84F4@< < 6D9@9A9@. 

12 �BCB?A<F9?PAO9 >?4EEO < 
EFDG>FGDO .NET 

"F?B:9AA4S <A<J<4?<;4J<S < F<C Lazy. 
 4F9@4F<K9E><9 6OK<E?9A<S < >?4EE Math. 



 

 

#D9B5D4;B64A<9 F<CB6 < >?4EE Convert. �?4EE Array < 
@4EE<6O. Span. �A89>EO < 8<4C4;BAO. 

13  AB7BCBFBKABEFP �6989A<9 6 @AB7BCBFBKABEFP. �?4EE Thread. %B;84A<9 
CBFB>B6. �9?974F ThreadStart. #BFB>< E C4D4@9FD4@< < 
ParameterizedThreadStart. %<AIDBA<;4J<S CBFB>B6. 
 BA<FBDO. �?4EE AutoResetEvent.  PRF9>EO. 

%9@4HBDO. &4=@9DO. 

�484K< < >?4EE Task. $45BF4 E >?4EEB@ Task. �484K< 
CDB8B?:9A<S. �?4EE Parallel. "F@9A4 ;484K < 
C4D4??9?PAOI BC9D4J<=. CancellationToken. 

14 AE<AIDBAAB9 
CDB7D4@@<DB64A<9 

�E<AIDBAAO9 @9FB8O, async < await. �B;6D4M9A<9 
D9;G?PF4F4 <; 4E<AIDBAAB7B @9FB84. 
#BE?98B64F9?PAO= < C4D4??9?PAO= 6O;B6 
4E<AIDBAAOI BC9D4J<=. "5D45BF>4 BL<5B> 6 
4E<AIDBAAOI @9FB84I. "F@9A4 4E<AIDBAAOI 
BC9D4J<=. �E<AIDBAAO9 EFD<@O. 

15 LINQ "EAB6O LINQ. (<?PFD4J<S 6O5BD>< < CDB9>J<S. 
%BDF<DB6>4. "5N98<A9A<9, C9D9E9K9A<9 < D4;ABEFP 
>B??9>J<=. �7D974FAO9 BC9D4J<<.  9FB8O Skip < 
Take. �DGCC<DB6>4. %B98<A9A<9 >B??9>J<=.  9FB8 
Join, GroupJoin < Zip.  9FB8O All < Any. "F?B:9AAB9 
< A9@98?9AAB9 6OCB?A9A<9 LINQ. �9?974FO < 
4ABA<@AO9 @9FB8O 6 ;4CDBE4I LINQ. 

16 $9H?9>E<S. Dynamic 

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

�6989A<9 6 D9H?9>E<R. �?4EE System.Type. 
#D<@9A9A<9 D9H?9>E<< < <EE?98B64A<9 F<CB6. 
�<A4@<K9E>4S ;47DG;>4 E5BDB> < CB;8A99 E6S;O64A<9. 
�FD<5GFO 6 .NET. DLR 6 C#. �?RK96B9 E?B6B 
dynamic. DynamicObject < ExpandoObject. 

�ECB?P;B64A<9 IronPython 6 .NET. %5BDM<> @GEBD4 6 
C#. (<A4?<;<DG9@O9 B5N9>FO.  9FB8 Dispose. 

�BAEFDG>J<S using. '>4;4F9?<. '>4;4F9?< A4 
EFDG>FGDO, K?9AO >?4EEB6 < @4EE<6O. 

17 $45BF4 E CBFB>4@< < 
H4=?B6B= E<EF9@B= 

$45BF4 E 8<E>4@<. $45BF4 E >4F4?B74@<. $45BF4 E 
H4=?4@<. �?4EEO File < FileInfo. FileStream. +F9A<9 < 
;4C<EP H4=?4. +F9A<9 < ;4C<EP F9>EFB6OI H4=?B6. 
StreamReader < StreamWriter. �<A4DAO9 H4=?O. 
BinaryWriter < BinaryReader. �<A4DA4S E9D<4?<;4J<S. 
BinaryFormatter. �DI<64J<S < E:4F<9 H4=?B6. 

18 %9D<4?<;4J<S. %9D<4?<;4J<S 6 JSON. JsonSerializer. XML-

�B>G@9AFO. $45BF4 E XML E CB@BMPR System.Xml. 
�;@9A9A<9 XML-8B>G@9AF4. XPath. LinqtoXml. 

%B;84A<9 Xml-8B>G@9AF4. �O5BD>4 Q?9@9AFB6 6 LINQ 
to XML. �;@9A9A<9 8B>G@9AF4 6 LINQ to XML. 

%9D<4?<;4J<S 6 XML. XmlSerializer. 
19 #DBJ9EEO < 8B@9AO 

CD<?B:9A<S. �4?<84J<S 
@B89?<. 

#DBJ9EEO. �B@9AO CD<?B:9A<=. AssemblyLoadContext 

< 8<A4@<K9E>4S ;47DG;>4 < 6O7DG;>4 E5BDB>. "EAB6O 
64?<84J<< @B89?<. �FD<5GFO 64?<84J<<. %B;84A<9 
E6B<I 4FD<5GFB6 64?<84J<<. %4@B64?<84J<S @B89?<. 

 

7. (BA8 BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB= 4FF9EF4J<< B5GK4NM<IEO 
CB 8<EJ<C?<A9 (@B8G?N) 

 



 

 

#D98GE@BFD9AO E?98GRM<9 6<8O >BAFDB?S >4K9EF64 BE6B9A<S >BA>D9FAB= 
8<EJ<C?<AO: 

- F9>GM<= >BAFDB?P GEC9649@BEF< 

- CDB@9:GFBKA4S 4FF9EF4J<S B5GK4RM<IES CB 8<EJ<C?<A9 
 

(BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES CB 
8<EJ<C?<A9 BHBD@?9A 6 #$��"��!�� > $��"+�� #$"�$�  � ��%*�#��!/ 

 

&9>GM<= >BAFDB?P GEC9649@BEF< B59EC9K<649F BJ9A<64A<9 IB84 BE6B9A<S 
8<EJ<C?<AO 6 CDBJ9EE9 B5GK9A<S. 

 

7.1 #4ECBDF HBA84 BJ9ABKAOI ED98EF6 8?O CDB6989A<O F9>GM9= 4FF9EF4J<< CB 
8<EJ<C?<A9 (@B8G?N) 
№ 
C/C 

�BAFDB?<DG9@O9 D4;89?O 
(F9@O) 

 !4<@9AB64A<9 BJ9ABKAB7B ED98EF64 

1. "5N9>FO ""#. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

2. #DBEFD4AEF64 <@9A. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

3.  B8<H<>4FBDO. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

4. !4E?98B64A<9. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

5. �5EFD4>FAO9 >?4EEO.  "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

6. "5D45BF>4 <E>?RK9A<=. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

7. �9?974FO, EB5OF<S < 
?S@58O. 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

8. �AF9DH9=EO. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

9. �BCB?A<F9?PAO9 
6B;@B:ABEF< ""# 6 C#. 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

10. �B??9>J<< "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

11. $45BF4 EB EFDB>4@< "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

12. �BCB?A<F9?PAO9 >?4EEO < 
EFDG>FGDO .NET 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 



 

 

13.  AB7BCBFBKABEFP "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

14. AE<AIDBAAB9 
CDB7D4@@<DB64A<9 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

15. LINQ "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

16. $9H?9>E<S. Dynamic 

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

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

17. $45BF4 E CBFB>4@< < 
H4=?B6B= E<EF9@B= 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

18. %9D<4?<;4J<S. "CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

19. #DBJ9EEO < 8B@9AO 
CD<?B:9A<S. �4?<84J<S 
@B89?<. 

"CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

 

7.2 &<CB6O9 >BAFDB?PAO9 ;484A<O <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 8?O BJ9A>< 
;A4A<=, G@9A<=, A46O>B6 < (<?<) BCOF4 89OF9?PABEF< 6 CDBJ9EE9 F9>GM97B >BAFDB?O  

 

&<CB6O9 6BCDBEO  
 

1. "5N9>FO ""#. 
2. #DBEFD4AEF64 <@9A. 
3.  B8<H<>4FBDO. 
4. !4E?98B64A<9. 
5. �5EFD4>FAO9 >?4EEO.  
6. "5D45BF>4 <E>?RK9A<=. 
7. �9?974FO, EB5OF<S < ?S@58O. 
8. �AF9DH9=EO. 
9. �BCB?A<F9?PAO9 6B;@B:ABEF< ""# 6 C#. 
10. �B??9>J<< 
11. $45BF4 EB EFDB>4@< 

12. �BCB?A<F9?PAO9 >?4EEO < EFDG>FGDO .NET 

13.  AB7BCBFBKABEFP 
14. AE<AIDBAAB9 CDB7D4@@<DB64A<9 
15. LINQ 

16. $9H?9>E<S. Dynamic Language Runtime. %5BD>4 @GEBD4, GCD46?9A<9 C4@SFPR < 
G>4;4F9?<. 

17. $45BF4 E CBFB>4@< < H4=?B6B= E<EF9@B= 

18. %9D<4?<;4J<S. 
19. #DBJ9EEO < 8B@9AO CD<?B:9A<S. �4?<84J<S @B89?<. 

 

                    &<CB6O9 CDB5?9@AB-4A4?<F<K9E><9 ;484A<O 



 

 

1. %B;84FP >?4EE #9DEBA4, EB89D:4M<= CB?S �@S < �B;D4EF. %B;84FP A4E?98G9@O= 
>?4EE %FG89AF E 8BCB?A<F9?PAO@ CB?9@ �DGCC4. %B;84FP HGA>J<BA4? 
>BAEB?PAB7B 66B84 < 6O6B84 54;O 84AAOI EFG89AFB6 �'�4 CB 7DGCC4@. 

2. %B;84FP >?4EE +9?B69>, EB89D:4M<= CB?S �89AF<H<>4FBD, (4@<?<S, �@S, 
"FK9EF6B, �4F4 $B:89A<S, "F9J,  4FP, EC<EB> 89F9=. %B;84FP HGA>J<BA4? 
>BAEB?PAB7B 66B84 < 6O6B84 54;O 84AAOI 79A94?B7<K9E>B7B 89D964. 
$94?<;B64FP HGA>J<< 6O6B84 89F9= < 6O6B84 DB8<F9?9= BCD989?9AAB7B 
K9?B69>4 <; 54;O 84AAOI. 

3. %B;84FP 4A4?<;4FBD JSON, CB?GK49@O= E CB@BMPR ;4CDBE4 CB7B8O K9D9; 
BF>DOFO9 API. $94?<;B64FP HGA>J<BA4? 6O6B84 8BEFGCAOI 7BDB8B6 < 
BFB5D4:9A<9 CB7B8O 6 BCD989?9AAB@ 7BDB89 CB ;4CDBEG. 

 

&9@O <EE?98B64F9?PE><I, F6BDK9E><I CDB9>FB6 

 

1. "5N9>FAB-BD<9AF<DB64AAO= CB8IB8 > CDB7D4@@<DB64A<R. 
2. "5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 < CDB7D4@@A4S <A:9A9D<S. 
3. "5N9>FAB-BD<9AF<DB64AAO9 S;O>< CDB7D4@@<DB64A<S. 
4. "EAB6AO9 FD95B64A<S > B5N9>FAB-BD<9AF<DB64AAB= E<EF9@9. 
5. �B@CBA9AFAB9 CDB7D4@@<DB64A<9. 
6. �?4EE-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9. 
7. �EFBD<S < Q6B?RJ<S Java. 
8. �9DE<< S;O>4 Java. %D98EF64 D4;D45BF><. 
9. �A4K9A<9 CCJ 8?S CDB7D4@@<EFB6. 
10. Application Programming Interface 3 <AF9DH9=E CD<>?48AB7B CDB7D4@@<DB64A<S. 
11. #D<AJ<CO B5N9>FAB-BD<9AF<DB64AAB7B 8<;4=A4 >?4EEB6. 
12. #B?<@BDH<;@, 45EFD4>FAO9 >?4EEO < <AF9DH9=EO. 
13. 3;O> CDB7D4@@<DB64A<S Python. 
14. &9IAB?B7<S Microsoft .NET. 
15. 3;O> CDB7D4@@<DB64A<S C++. 
16. 3;O> CDB7D4@@<DB64A<S C#. 
17. 3;O> CDB7D4@@<DB64A<S Objective-C. 

18. 3;O> CDB7D4@@<DB64A<S Ruby. 

19. 3;O> CDB7D4@@<DB64A<S Swift. 
20. �AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@. 

 

&<CB6O9 ;484A<O > <AF9D4>F<6AO@ ;4AOF<O@ 

 

1. �4A B5N9>F: J69F 6 HBD@4F9 RGB, >BFBDO= S6?S9FES Q?9@9AFB@ 8?S A45BD4. 1?9@9AF 
EBEFB<F <; >B@CBA9AF: >D4EA4S [0&255], ;9?9A4S [0&255],E<ASS [0&255], >BFBDO9 
ID4ASFES 6 Aё@ >4> EFDG>FGD4 5<FB6OI CB?9=. $94?<;B64FP EBDF<DB6>G CB 
>B@CBA9AF4@ < J9?<>B@, C9D9EKёF 6 CYMK. 

2. �4A B5N9>F: 86G@9DAO= 69>FBD. $94?<;B64FP BC9D4J<<: (+ < +=) 3 E?B:9A<9, (3 < 3=) 3 
6OK<F4A<9, (* < *=) 3 G@AB:9A<9, (!) 3 CDB69D>4 A4 AG?96B= 69>FBD, (== < !=) 3 
ED46A9A<9, (3) 3 CDBF<6BCB?B:AO= 69>FBD, (~) 3 98<A<KAO= 69>FBD, (=) 3 >BC<DB64A<9, 
(^) 3 6OK<E?9A<9 G7?4, (double) 3 6OK<E?9A<9 8?<AO 69>FBD4, (cin>>) 3 66B8 <; CBFB>4, 
(cout<<) 3 6O6B8 6 CBFB>. 

3. �4A B5N9>F: 86G@9DA4S H<7GD4 B>DG:ABEFP. $94?<;B64FP BC<E4A<9 E6B=EF6 H<7GDO: 
B7D4A<K<64RM4S B5?4EFP: {E= (x0- R, y0- R) min (x0+ R, y0+ R) max}, 8?<A4 B>DG:ABEF< 



 

 

{L = 2πR}, C?BM48P B>DG:ABEF< {S = πR2}. �AF9DH9=E < >?4EEO D94?<;GRFES 6 B8AB@ 
@B8G?9. �?S D984>F<DB64A<S H<7GDO D4;D45BF4FP HGA>J<R ModifyFigure(), >BFBD4S 
8B?:A4 CB?GK4FP EEO?>G A4 Q>;9@C?SD H<7GDO < CD98BEF46?SFP <AF9D4>F<6AO= 
>BAEB?PAO= <AF9DH9=E 8?S D45BFO E A<@. 

                 &<CB6O9 F9EFO 

 

1. �; CD<6989AAOI A<:9 6OE>4;O64A<= G>4:<F9 6E9 <EF<AAO9 6OE>4;O64A<S: 
1) @B8<H<>4FBD (EC9J<H<>4FBD) protected BCD989?S9F 8BEFGCABEFP 6?B:9AAB7B >?4EE4 
>B8G CDB<;6B8AOI >?4EEB6  

2) @B8<H<>4FBD (EC9J<H<>4FBD) protected BCD989?S9F, 789 8BEFGC9A A9 6?B:9AAO= >?4EE 
<?< ?R5B= 8DG7B= A9 6?B:9AAO= F<C  

3) @B8<H<>4FBD (EC9J<H<>4FBD) protected BCD989?S9F 8BEFGCABEFP ?R5B7B K?9A4 >?4EE4 6 
CDB<;6B8AOI >?4EE4I 6 ?R5B@ >B89  

4) @B8<H<>4FBD (EC9J<H<>4FBD) protected BCD989?S9F 8BEFGCABEFP ?R5B7B K?9A4 >?4EE4 6 
CDB<;6B8AOI >?4EE4I FB?P>B 6 CD989?4I 6>?RK4RM9= 97B E5BD><  

5) @B8<H<>4FBD (EC9J<H<>4FBD) protected A9?P;S CD<@9ASFP > EB5OF<S@  
 

2. "CD989?S9@O= CDB7D4@@<EFB@ F<C @B:9F 5OFP 
1) >?4EEB@  
2) B8AB@9DAO@ @4EE<6B@  
3) 89?974FB@  
4) EFDB>B= E<@6B?B6  
5) EB5OF<9@  

 

3. "CD989?S9@O= CDB7D4@@<EFB@ F<C @B:9F 5OFP 
1) H4=?B@  
2) EFDG>FGDB=  
3) C9D9K<E?9A<9@  
4) G>4;4F9?9@  
5) @AB7B@9DAO@ @4EE<6B@  

 

4. �; CD<6989AAOI A<:9 6OE>4;O64A<= G>4:<F9 <EF<AAB9 6OE>4;O64A<9: 
1) 9E?< @9FB8 BC<EO649FES 6A9 >?4EE4, FB 6 >?4EE9 8B?:9A 5OFP G>4;4A 97B CDBFBF<C  
2) 9E?< @9FB8 A9 6B;6D4M49F ;A4K9A<9, FB BA 8B?:9A <@9FP @B8<H<>4FBD (EC9J<H<>4FBD) 

virtual 

3) 8?S 6O;B64 @9FB84 @B:AB A9 EB;8464FP Q>;9@C?SD (B5N9>F) >?4EE4 FB?P>B 6 FB@ E?GK49, 
9E?< @9FB8 6O;O649FES 6AGFD< >?4EE4  

4) @9FB8 @B:9F <@9FP CGEFB9 F9?B  
5) @9FB8 8B?:9A 6B;6D4M4FP >4>B9-?<5B ;A4K9A<9  

 

5. � ;47B?B6>9 BCD989?S9@B7B A9 6?B:9AAB7B F<C4 CDB7D4@@<EF @B:9F G>4;4FP 
8BEFGCABEFP F<C4 E CB@BMPR @B8<H<>4FBD4: 

1) internal 

2) protected 

3) private 

4) static 

5) abstract 

 

6. � ;47B?B6>9 BCD989?S9@B7B A9 6?B:9AAB7B F<C4 CDB7D4@@<EF @B:9F G>4;4FP 
8BEFGCABEFP F<C4 

1) E CB@BMPR @B8<H<>4FBD4 override 



 

 

2) E CB@BMPR @B8<H<>4FBD4 protected 
3) E CB@BMPR @B8<H<>4FBD4 private 
4) E CB@BMPR @B8<H<>4FBD4 new 

5) CB G@B?K4A<R  
 

7. �; CD<6989AAOI A<:9 6OE>4;O64A<= G>4:<F9 6E9 <EF<AAO9 6OE>4;O64A<S: 
1) 8?S C9D95BD4 Q?9@9AFB6 >B??9>J<< E CB@BMPR BC9D4FBD4 foreach A9B5IB8<@B 
D94?<;B64FP <AF9DH9=E IEnumerable 

2) >?4EE Queue <@99F @9FB8, <;@9ASRM<= CBDS8B> E?98B64A<S Q?9@9AFB6 6E97B 
EC<E>4 <?< 97B K4EF< A4 B5D4FAO=  

3) >B??9>J<S SortedList ID4A<F Q?9@9AFO, BFEBDF<DB64AAO9 CB ;A4K9A<R  
4) >B??9>J<S >?4EE4 ListDictionary S6?S9FES E6S;AO@ (B8ABA4CD46?9AAO@) 
EC<E>B@  

5) GC4>B6>4 B5N9>FB6 - QFB CDBJ9EE E:4F<S 84AAOI  
 

8. �; CD<6989AAOI A<:9 6OE>4;O64A<= G>4:<F9 6E9 <EF<AAO9 6OE>4;O64A<S: 
1) G84?9A<9 Q?9@9AFB6 <; >B??9>J<< SortedList BEGM9EF6?S9FES CB CD<AJ<CG 
"C9D6O@ CD<L9? - C9D6O@ B5E?G:9A"   

2) G84?9A<9 Q?9@9AFB6 <; >B??9>J<< Queue BEGM9EF6?S9FES CB CD<AJ<CG 
"CBE?98A<@ CD<L9? - C9D6O@ B5E?G:9A"   

3) 9E?< >B??9>J<S A4E?98G9F <AF9DH9=E IList, FB E >B??9>J<9= @B:AB D45BF4FP, 
<ECB?P;GS <A89>E4FBD   

4) >B??9>J<S >?4EE4 BitArray ID4A<F CBE?98B64F9?PABEFP 54=FB6 (EB ;A4K9A<S@< 
AB?P <?< B8<A), >4:8O= <; >BFBDOI D4EE@4FD<649FES >4> EBBF69FEF6GRM<= 5<F 
E F9@ :9 ;A4K9A<9@   

5) 6E9 B5N9>FO, ;4C<EO649@O9 6 >B??9>J<R, 46FB@4F<K9E>< CD<6B8SFES > F<CG 
System.Object 

 

9. �; CD<6989AAOI A<:9 6OE>4;O64A<= G>4:<F9 6E9 <EF<AAO9 6OE>4;O64A<S: 
1) 8BEFGC > Q?9@9AF4@ >B??9>J<< F<C4 ArrayList @B:9F 6OCB?ASFPES CB <A89>EG 
Q?9@9AF4  

2) ;A4K9A<9 E6B=EF64 Count CD<@9A<F9?PAB > >B??9>J<< F<C4 Stack EBBF69FEF6G9F 
>B?<K9EF6G Q?9@9AFB6 6 >B??9>J<< 6 84AAO= @B@9AF  

3) ;A4K9A<9 E6B=EF64 Count CD<@9A<F9?PAB > >B??9>J<< F<C4 Queue 8BEFGCAB 8?S 
;4C<E< < @B:9F 5OFP GEF4AB6?9AB E CB@BMPR BC9D4J<< CD<E64<64A<S  

4) @9FB8 ToArray() CD<@9A<F9?PAB > >B??9>J<< F<C4 Stack 6OCB?AS9F 
CD9B5D4;B64A<9 QFB= >B??9>J<< 6 >B??9>J<R F<C4 ArrayList 

5) >B??9>J<S F<C4 ListDictionary A9 @B:9F ID4A<FP B5N9>FO >?4EEB6, 
BCD989?S9@OI CDB7D4@@<EFB@  

 

10. �; CD<6989AAOI A<:9 6OE>4;O64A<= G>4:<F9 6E9 <EF<AAO9 6OE>4;O64A<S: 
1) ;A4K9A<9 E6B=EF64 Capacity CD<@9A<F9?PAB > >B??9>J<< F<C4 ArrayList 
EBBF69FEF6G9F @4>E<@4?PAB 6B;@B:AB@G >B?<K9EF6G Q?9@9AFB6 6 >B??9>J<<  

2) @9FB8 Clear() CD<@9A<F9?PAB > >B??9>J<< F<C4 Hashtable 6OCB?AS9F GEF4AB6>G 
6E9I Q?9@9AFB6 >B??9>J<< 6 ;A4K9A<9 CB G@B?K4A<R  

3) >B??9>J<S F<C4 Queue CB889D:<649F GCBDS8BK9AABEFP Q?9@9AFB6 6 CBDS8>9 <I 
;4A9E9A<S 6 >B??9>J<R  

4) >B??9>J<S F<C4 Stack CB889D:<649F GCBDS8BK9AABEFP Q?9@9AFB6 6 CBDS8>9, 
B5D4FAB@ <I ;4A9E9A<S 6 >B??9>J<R  

5) >B??9>J<S F<C4 ArrayList @B:9F ID4A<FP B5N9>FO FB?P>B F<CB6 ;A4K9A<= 

 

&<CB6O9 F9@O 8?O >GDEB6B= D45BFO 



 

 

 

1.  B89?<DB64A<9 C4EE4:<DBCBFB>4 

2. !4EFB?PA4S <7D4. 

3. �48DB6O= EBEF46 CD98CD<SF<S 

4. %<EF9@4 6989A<S D9;G?PF4FB6 GEC9649@BEF< EFG89AFB6 

5. #B8IB8 > CBEFDB9A<R D4ECD989?9AAB= 6<DFG4?PAB= @4L<AO 

6. �EE?98B64A<9 4?7BD<F@4 CB<E>4 CDBEFB7B CGF< A4 7D4H9 

7. #D<?B:9A<9 « 4L<A4 &PRD<A74» 

8. 'DB69AP C?4FHBD@9D4 

9. �7D4 « BDE>B= 5B=» 

10. "J9A>4 ;A4A<= CB 8<EJ<C?<A9 A4 BEAB69 >B??9>J<< D95GEB6 

11. �<;G4?<;4J<S 4?7BD<F@B6 EBDF<DB6>< @4EE<64 

12. �6FB@4F<K9E>B9 D9H9D<DB64A<9 F9>EF4 

13. �6B<KAB9 89D96B CB<E>4 

14. �B??9>J<S <7D 

15.  AB7BHGA>J<BA4?PAO= >4?P>G?SFBD E <ECB?P;B64A<9 7D4H<K9E><I ED98EF6 

16. #D<?B:9A<9 «�7D4 6 Q>BAB@<>G» 

17. #D<?B:9A<9 «%BDF<DB6M<> HBFB7D4H<=» 

18. �7D4 «%G8B>G» 

19. �EE?98B64A<9 4?795D4<K9E><I < 69DBSFABEFAOI E6B=EF6 >D<CFB7D4H<K9E><I 
CD<@<F<6B6 

20. �7D4 «%FD9?S?><» 

21. �7D4 «�<;AP 

22. #D<?B:9A<9 «(BD@<DB64A<9 ;4>4;4 >?<9AFB6» 

23. �9A9D4J<S (89F9D@<A<EF<K9E>4S) 5B?PL<I CDBEFOI E CB85BDB@ D4;?B:9A<S HGA>J<< 
1=?9D4 

24. #D<?B:9A<9 «#DB69D>4 BDHB7D4H<<» 

25. #D<?B:9A<9 «#?4A<DB6M<> CB@9M9A<=» /  

26. ,4I@4FO 

27.  B89?<DB64A<9 :<;A< 6 @GD469=A<>9 

28. %B;84A<9 D95GEB6 CB L>B?PAB@G CD98@9FG 

29. #DB9>F<DB64A<9 <7DO :4AD4 Tower Defence. +1. 



 

 

30. #DB9>F<DB64A<9 F9EF<DB64A<S ;A4A<= CB 8<EJ<C?<A9 «�?7BD<F@<;4J<S < 
CDB7D4@@<DB64A<9» 

31. �9FE>4S <7D4 «&4@47BK<» 

32. #DB9>F<DB64A<9 <7DO «�BEF<» 

33. &D9A4:9D 8?S B5GK9A<S C9K4F4A<S A4 >?46<4FGD9  

34. �D4H<K9E><= D984>FBD 

35. #DB9>F<DB64A<9 CDB7D4@@O L<HDB64A<S < 89L<HDB64A<S F9>EF4 

36. #DB7D4@@4 D984>F<DB64A<S F9>EFB6B7B H4=?4  

37. #BEFDB9A<9 8<47D4@@ 6 D4;?<KAB@ 6<89 

38. #4>9F @4F9@4F<K9E><I BC9D4J<= E @4FD<J4@< 

39. #D<?B:9A<9 « 4L<A4 #BEF4» 

40. #DB9>F<DB64A<9 <7DO Tower Defence. +2. 

41. �?7BD<F@ )4HH@4A4 

42. #D<?B:9A<9 «#BEFDB9A<9 7D4H<>B6 HGA>J<=» 

43. �7D4 «%4C9D» 

44. #?99D 

45. ,<HD *9;4DS < �<:9A9D4 

46. �D4H<K9E><= D984>FBD 

 

 

7.3  9FB8<K9E><9 @4F9D<4?O, BCD989?ONM<9 CDBJ98GDO BJ9A<64A<O ;A4A<=, G@9A<=, 
A46O>B6 < (<?<) BCOF4 89OF9?PABEF< 

 

�E9 ;484A<S, <ECB?P;G9@O9 8?S F9>GM97B >BAFDB?S HBD@<DB64A<S >B@C9F9AJ<= 
GE?B6AB @B:AB D4;89?<FP A4 869 7DGCCO:  

1. ;484A<S, >BFBDO9 6 E<?G E6B<I BEB59AABEF9= @B7GF 5OFP D94?<;B64AO FB?P>B 6 
CDBJ9EE9 B5GK9A<S A4 ;4ASF<SI (A4CD<@9D, 8<E>GEE<S, >DG7?O= EFB?, 8<ECGF, @<A<-

>BAH9D9AJ<S);  
2. ;484A<S, >BFBDO9 8BCB?ASRF F9BD9F<K9E><9 6BCDBEO (CD4>F<K9E><9 ;484A<S, 

CDB5?9@AB-4A4?<F<K9E><9 ;484A<S, F9EF).  
�OCB?A9A<9 6E9I ;484A<= S6?S9FES A9B5IB8<@O@ 8?S HBD@<DB64A<S < >BAFDB?S 

;A4A<=, G@9A<= < A46O>B6. #BQFB@G, 6 E?GK49 A96OCB?A9A<S ;484A<= 6 CDBJ9EE9 B5GK9A<S, 
<I A9B5IB8<@B «BFD45BF4FP» 8B ;4K9F4 (Q>;4@9A4). �<8 ;484A<=, >BFBDO9 A9B5IB8<@B 
6OCB?A<FP 8?S ?<>6<84J<< «;48B?:9AABEF<» BCD989?S9FES 6 <A8<6<8G4?PAB@ CBDS8>9, E 
GK9FB@ CD<K<A A96OCB?A9A<S.  

 

1. &D95B64A<9 > F9BD9F<K9E>B@G GEFAB@G BF69FG 
 "J9A>4 ;A4A<= CD98CB?4749F 8<HH9D9AJ<DB64AAO= CB8IB8 > EFG89AFG, GK9F 97B 

<A8<6<8G4?PAOI ECBEB5ABEF9=, EF9C9AP GE6B9A<S < E<EF9@4F<;4J<< BEAB6AOI CBASF<= < 
>4F97BD<= CB 8<EJ<C?<A9. �DB@9 FB7B, BJ9A<649FES A9 FB?P>B 7?G5<A4 ;A4A<= CBEF46?9AAOI 



 

 

6BCDBEB6, AB < G@9A<9 <ECB?P;B64FP 6 BF69F9 CD4>F<K9E><= @4F9D<4?. "J9A<649FES >G?PFGD4 
D9K<, 6?489A<9 A46O>4@< BD4FBDE>B7B <E>GEEF64. 

�@8B9@88 >F9=864=8я: CBE?98B64F9?PABEFP, CB?ABF4, ?B7<KABEFP <;?B:9A<S, 4A4?<; 
D4;?<KAOI FBK9> ;D9A<S, E4@BEFBSF9?PAB9 B5B5M9A<9 @4F9D<4?4, <ECB?P;B64A<9 
CDBH9EE<BA4?PAOI F9D@<AB6, >G?PFGD4 D9K<, A46O>< BD4FBDE>B7B <E>GEEF64. �;?B:9A<9 
@4F9D<4?4 59; H4>F<K9E><I BL<5B>. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 @4F9D<4? <;?4749FES <EK9DCO64RM9, 
CBE?98B64F9?PAB, 7D4@BFAB < ?B7<K9E>< EFDB=AB, CD< QFB@ D4E>DO64RFES A9 FB?P>B BEAB6AO9 
CBASF<S, AB < 4A4?<;<DGRFES   FBK>< ;D9A<S D4;?<KAOI 46FBDB6. "5GK4RM<=ES A9 
;4FDG8AS9FES E BF69FB@, EB5?R849F >G?PFGDG D9K<. 

"J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES F69D8B ;A49F @4F9D<4?, 7D4@BFAB < CB 
EGM9EF6G <;?4749F 97B, ;A49F CD4>F<K9E>GR 54;G, AB CD< BF69F9 A4 6BCDBE 8BCGE>49F 
A9EGM9EF69AAO9 CB7D9LABEF<.    

 "J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES BE6B<? FB?P>B BEAB6AB= 
@4F9D<4?, AB A9 ;A49F BF89?PAOI 89F4?9=, 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB CD46<?PAO9 
HBD@G?<DB6><, A4DGL49F CBE?98B64F9?PABEFP 6 <;?B:9A<< @4F9D<4?4, ;4FDG8AS9FES E 
BF69F4@<, CB>4;O649F BFEGFEF6<9 8B?:AB= E6S;< @9:8G 4A4?<;B@, 4D7G@9AF4J<9= < 
6O6B84@<.  

"J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 BF69K49F A4 
CBEF46?9AAO9 6BCDBEO. 

 

2. &6BDK9E><9 ;484A<O  
ЭAA9 3 QFB A95B?PL4S CB B5N9@G C<EP@9AA4S D45BF4, EBK9F4RM4S E6B5B8AO9, 

EG5N9>F<6AO9 D4EEG:89A<S CB BCD989?9AAB= F9@9 E Q?9@9AF4@< A4GKAB7B 4A4?<;4. &9>EF 
8B?:9A 5OFP ?97>B K<F49@, AB A9B5IB8<@B <;5974FP A4DBK<FB D4;7B6BDAB7B EF<?S, E?9A74, 
L45?BAAOI HD4;. "5N9@ QEE9 EBEF46?S9F CD<@9DAB 2 3 2,5 EFD. 12 LD<HFB@ E B8<A4DAO@ 
<AF9D64?B@ (59; GK9F4 F<FG?PAB7B ?<EF4).  

�@8B9@88 >F9=864=8я - BJ9A>4 GK<FO649F EB5?R89A<9 :4ADB6B= EC9J<H<>< QEE9, 
A4?<K<9 ?B7<K9E>B= EFDG>FGDO CBEFDB9A<S F9>EF4, A4?<K<9 46FBDE>B= CB;<J<<, 99 A4GKABEFP < 
E6S;P E EB6D9@9AAO@ CBA<@4A<9@ 6BCDBE4, 489>64FABEFP 4D7G@9AFB6, EF<?P <;?B:9A<S, 
BHBD@?9A<9 D45BFO. %?98G9F CB@A<FP, KFB CDS@B9 ;4<@EF6B64A<9 (59; BHBD@?9A<S J<F4F) 
F9>EF4 <; �AF9DA9F4 <?< Q?9>FDBAAB= 5<5?<BF9>< A98BCGEF<@B. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 BCD989?S9FES: A4?<K<9 ?B7<K9E>B= 
EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S K4EFP, 
D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9 E 6O6B84@<, CB?GK9AAO@< 6 D9;G?PF4F9 
D4EEG:89A<S); A4?<K<9 K9F>B BCD989?9AAB= ?<KAB= CB;<J<< CB F9@9 QEE9; 489>64FABEFP 
4D7G@9AFB6 CD< B5BEAB64A<< ?<KAB= CB;<J<<, EF<?P <;?B:9A<S. 

"J9A>4 «E>@>H>» EF46<FES, >B784 6 J9?B@ BCD989?S9FES: A4?<K<9 ?B7<K9E>B= 
EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S K4EFP, 
D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9 E 6O6B84@<, CB?GK9AAO@< 6 D9;G?PF4F9 
D4EEG:89A<S); AB A9 CDBE?9:<649FES A4?<K<9 K9F>B BCD989?9AAB= ?<KAB= CB;<J<< CB F9@9 
QEE9; A9 8BEF4FBKAB 4D7G@9AFB6 CD< B5BEAB64A<< ?<KAB= CB;<J<<. 

"J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, >B784 6 J9?B@ BCD989?S9FES: A4?<K<9 
?B7<K9E>B= EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S 
K4EFP, D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9). !B A9 CDBE?9:<64RFES K9F><9 6O6B8O, 
A4DGL49FES EF<?P <;?B:9A<S. 
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"8A4>B, D9L9A<S, 6OD45BF4AAO9 6 IB89 <7DO, A9 EB6E9@ EBBF69FEF6GRF D94?PAB= 



 

 

89=EF6<F9?PABEF<. !9>BFBDO9 B5NSEA9A<S A9 EB6E9@ 4D7G@9AF<DB64AO, A4DGL9AO 6D9@9AAO9 
D4@><, A4DGL9A EF<?P <;?B:9A<S. 

"J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<9ES A9 CBA<@4RF CDB5?9@G, 
<I 6OE>4;O64A<S A9 EBBF69FEF6GRF ;484AAO@ J9?S@. 

 

9. &9EF<DB64A<9 
36?S9FES B8A<@ <; ED98EF6 >BAFDB?S ;A4A<=, B5GK4RM<IES CB 8<EJ<C?<A9.  
�@8B9@88 >F9=864=8я – CD46<?PAO= BF69F A4 6BCDBE. 
"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, 9E?< CD46<?PAB 6OCB?A9AB 90-100% ;484A<=. 

"J9A>4 «E>@>H>» EF46<FES, 9E?< CD46<?PAB 6OCB?A9AB 70-89% ;484A<=. 

"J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES 6 E?GK49, 9E?< CD46<?PAB 6OCB?A9AB 50-69% 

;484A<=. 

 "J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< CD46<?PAB 6OCB?A9AB @9A99 50% 
;484A<=. 

 

10. &D95B64A<9 > C<EP@9AAB@G BCDBEG (>BAFDB?PAB= D45BF9) 
"J9A<649FES A9 FB?P>B 7?G5<A4 ;A4A<= CBEF46?9AAOI 6BCDBEB6, AB < G@9A<9 <;?B:<FP 

C<EP@9AAB. 
�@8B9@88 >F9=864=8я: CBE?98B64F9?PABEFP, CB?ABF4, ?B7<KABEFP <;?B:9A<S, 4A4?<; 

D4;?<KAOI FBK9> ;D9A<S, E4@BEFBSF9?PAB9 B5B5M9A<9 @4F9D<4?4. �;?B:9A<9 @4F9D<4?4 59; 
H4>F<K9E><I BL<5B>. 

"J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 EB5?R89AO 6E9 >D<F9D<<. 
"J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES F69D8B ;A49F @4F9D<4?, 7D4@BFAB < CB 

EGM9EF6G <;?4749F 97B, ;A49F CD4>F<K9E>GR 54;G, AB 8BCGE>49F A9EGM9EF69AAO9 
CB7D9LABEF<.    

"J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES BE6B<? FB?P>B BEAB6AB= 
@4F9D<4?, AB A9 ;A49F BF89?PAOI 89F4?9=, 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB CD46<?PAO9 
HBD@G?<DB6><, A4DGL49F CBE?98B64F9?PABEFP 6 <;?B:9A<< @4F9D<4?4, ;4FDG8AS9FES E 
BF69F4@<, CB>4;O649F BFEGFEF6<9 8B?:AB= E6S;< @9:8G 4A4?<;B@, 4D7G@9AF4J<9= < 
6O6B84@<.  

"J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 BF69K49F A4 
CBEF46?9AAO9 6BCDBEO. 

 

11. &D95B64A<9 > >GDEB6B= D45BF9 / >GDEB6B@G CDB9>FG 
 

�GDEB64S D45BF4 3 B8A4 <; HBD@ F9>GM9= 4FF9EF4J<< ;A4A<=, CB?GK9AAOI EFG89AF4@< 
CD< <;GK9A<< 8<EJ<C?<AO «"5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9».  &9@4F<>4 
>GDEB6OI D45BF GF69D:849FES >4H98DB=. 

 �GDEB64S D45BF4 EB89D:<F, >4> CD46<?B, F9BD9F<K9E>GR K4EFP 4 <;?B:9A<9 CB;<J<= 
< CB8IB8B6, E?B:<6L<IES 6 A4G>9 CB 84AAB@G 6BCDBEG, < 4A4?<F<K9E>GR (CD4>F<K9E>GR 
K4EFP) 4 EB89D:4MGR 4A4?<; CDB5?9@O A4 CD<@9D9 D4;?<KAOI BD74A<;4J<= $BEE<<. 

�GDEB64S D45BF4 6 B5S;4F9?PAB@ CBDS8>9 6>?RK49F: B7?46?9A<9 (EB89D:4A<9), 
66989A<9, F9BD9F<K9E><= D4;89?, CD4>F<K9E><= D4;89?, ;4>?RK9A<9, EC<EB> ?<F9D4FGDO (A9 
@9A99 10 <EFBKA<>B6, <;84AAOI CD9<@GM9EF69AAB 6 F9K9A<9 CBE?98A<I 5 ?9F). 

"5N9@ >GDEB6B= D45BFO - 25-30 EFD4A<J. $45BF4 8B?:A4 5OFP A4C9K4F4A4 A4 
>B@CPRF9D9 6 F9>EFB6B@ D984>FBD9 Microsoft Word, LD<HF Times New Roman, >97?P 14, 

@9:EFDBKAO= <AF9D64? - 1,5. �OD46A<64A<9 - «CB L<D<A9». 
#B8DB5AO9 FD95B64A<S > EB89D:4A<R, B5N9@G, EFDG>FGD9, BHBD@?9A<R >GDEB6B= D45BFO 

EB89D:4FES 6 « 9FB8<K9E><I G>4;4A<SI CB 6OCB?A9A<R >GDEB6B= D45BFO». 
 

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



 

 

 

8.1. "EAB6A4S GK95A4S ?<F9D4FGD4  
 

1. "5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 : ?45BD4FBDAO= CD4>F<>G@ / . 4 

%F46DBCB?P : %969DB-�46>4;E><= H989D4?PAO= GA<69DE<F9F, 2018. 4 111 c. 4 &9>EF : 
Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/92712.html    

2. "5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 A4 %++ : GK95A<> / �.�. �4D4AB64 [< 
8D.].. 4 �D4EABSDE> : %<5<DE><= H989D4?PAO= GA<69DE<F9F, 2019. 4 288 c. 4 ISBN 978-5-

7638-4034-6. 4 &9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : 
[E4=F]. 4 URL: https://www.iprbookshop.ru/100067.html   

 

8.2. �BCB?A<F9?PA4S GK95A4S ?<F9D4FGD4: 
 

1. �9598964 &.!. &9BD<S < CD4>F<>4 B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64A<S : 
GK95AB9 CBEB5<9 / �9598964 &.!.. 4 +9?S5<AE>, %4D4FB6 : 2:AB-'D4?PE><= <AEF<FGF 
GCD46?9A<S < Q>BAB@<><, �= #< 1D  98<4, 2019. 4 221 c. 4 ISBN 978-5-4486-0663-2. 4 

&9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/81498.html   

2. �<F6<A9A>B �.�. "EAB6O B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64A<S ;484K A4 
7D4H4I : GK95AB9 CBEB5<9 / �<F6<A9A>B �.�.. 4 $BEFB6-A4-�BAG, &474ADB7 : �;84F9?PEF6B 
2:AB7B H989D4?PAB7B GA<69DE<F9F4, 2019. 4 133 c. 4 ISBN 978-5-9275-3472-2. 4 &9>EF : 
Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/107969.html   

3.  9=9D �. "5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 < CDB7D4@@A4S <A:9A9D<S 
/  9=9D �.. 4  BE>64 : �AF9DA9F-'A<69DE<F9F �AHBD@4J<BAAOI &9IAB?B7<= (�!&'�&), 
�= #< 1D  98<4, 2019. 4 285 c. 4 ISBN 978-5-4486-0513-0. 4 &9>EF : Q?9>FDBAAO= // 
1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/79706.html   

 

8.3.  #9D<B8<K9E><9 <;84A<S 
1. �GDA4? « 4F9@4F<K9E>B9 @B89?<DB64A<9 < K<E?9AAO9 @9FB8O».  4F9@4F<K9E>B9 

@B89?<DB64A<9 < K<E?9AAO9 @9FB8O (bmstu.ru) 
2. �9EFA<>  BE>B6E>B7B 'A<69DE<F9F4.  4F9@4F<>4,  9I4A<>4 (msu.su) 

3. �<E>D9FA4S@4F9@4F<>4. Discrete Mathematics and Applications. (mathnet.ru) 

 

9. #9D9K9AP D9EGDEB6 <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< "�AF9DA9F" (84?99 - 
E9FP "�AF9DA9F"), A9B5IB8<@OI 8?O BE6B9A<O 8<EJ<C?<AO (@B8G?O) 
1. (989D4?PAO= CBDF4? «$BEE<=E>B9 B5D4;B64A<9». http://www.edu.ru/  

2. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 «!4GKA4S Q?9>FDBAA4S 5<5?<BF9>4 
eLIBRARY.RU» https://www.elibrary.ru    /  

3. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 ��!0  https://e.lanbook.com/  

4. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS  https://www.iprbookshop.ru  

5. https://www.rsl.ru - $BEE<=E>4S �BEG84DEF69AA4S �<5?<BF9>4 (D9EGDEO 
BF>DOFB7B 8BEFGC4) 
6. https://link.springer.com -  9:8GA4DB8A4S D9H9D4F<6A4S 54;4 84AAOI A4GKAOI 
<;84A<= Springerlink (D9EGDEO BF>DOFB7B 8BEFGC4) 
7. https://zbmath.org -  9:8GA4DB8A4S D9H9D4F<6A4S 54;4 84AAOI A4GKAOI <;84A<= 
zbMATH (D9EGDEO BF>DOFB7B 8BEFGC4) 
8. https://openedu.ru - «!4J<BA4?PA4S C?4FHBD@4 BF>DOFB7B B5D4;B64A<S» (D9EGDEO 
BF>DOFB7B 8BEFGC4) 

 

https://www.iprbookshop.ru/92712.html
https://www.iprbookshop.ru/100067.html
https://www.iprbookshop.ru/81498.html
https://www.iprbookshop.ru/107969.html
https://www.iprbookshop.ru/79706.html
https://mmcm.bmstu.ru/information/
https://mmcm.bmstu.ru/information/
http://vestnik.math.msu.su/
http://www.degruyter.com/view/j/dma
http://www.mathnet.ru/php/journal.phtml?jrnid=dm&option_lang=rus
http://www.edu.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.rsl.ru/
https://link.springer.com/
https://zbmath.org/
https://openedu.ru/


 

 

10.  9FB8<K9E><9 G>4;4A<O 8?O B5GK4NM<IEO CB BE6B9A<N 8<EJ<C?<AO (@B8G?O) 
 

'EC9LAB9 BE6B9A<9 84AAB7B >GDE4 54;<DG9FES A4 D4J<BA4?PAB@ EBK9F4A<< A9E>B?P><I 
6<8B6 GK95AB= 89SF9?PABEF< 3 ?9>J<=, E9@<A4DE><I ;4ASF<=, E4@BEFBSF9?PAB= D45BFO. #D< 
QFB@ E4@BEFBSF9?PAGR D45BFG E?98G9F D4EE@4FD<64FP B8A<@ <; 7?46AOI ;69AP96 
CB?ABJ9AAB7B 6OEL97B B5D4;B64A<S, A4 >BFBDGR BF6B8<FES ;A4K<F9?PA4S K4EFP GK95AB7B 
6D9@9A<. 

%4@BEFBSF9?PA4S D45BF4 EFG89AFB6 E>?48O649FES <; E?98GRM<I EBEF46?SRM<I: 
1. D45BF4 E BEAB6AB= < 8BCB?A<F9?PAB= ?<F9D4FGDB=, E @4F9D<4?4@< <AF9DA9F4 < 

>BAEC9>F4@< ?9>J<=; 
2. 6A94G8<FBDA4S CB87BFB6>4 > >BAFDB?PAO@ D45BF4@, 6OCB?A9A<9 8B>?48B6, 

D9H9D4FB6 < >GDEB6OI D45BF; 
3. 6OCB?A9A<9 E4@BEFBSF9?PAOI CD4>F<K9E><I D45BF; 
4. CB87BFB6>4 > Q>;4@9A4@ (;4K9F4@) A9CBED98EF69AAB C9D98 A<@<. 
�?S CD46<?PAB= BD74A<;4J<< D45BFO A9B5IB8<@B GK<FO64FP CBDS8B> <;GK9A<S 

D4;89?B6 >GDE4, A4IB8SM<IES 6 EFDB7B= ?B7<K9E>B= CBE?98B64F9?PABEF<. #BQFB@G IBDBL99 
GE6B9A<9 B8AB= K4EF< 8<EJ<C?<AO S6?S9FES CD98CBEO?>B= 8?S GEC9LAB7B C9D9IB84 > 
E?98GRM9=. �484A<S, CDB5?9@AO9 6BCDBEO, CD98?B:9AAO9 8?S <;GK9A<S 8<EJ<C?<AO, 6 FB@ 
K<E?9 < 8?S E4@BEFBSF9?PAB7B 6OCB?A9A<S, ABESF @9:8<EJ<C?<A4DAO= I4D4>F9D < 
54;<DGRFES, CD9:89 6E97B, A4 CD<K<AAB-E?98EF69AAOI E6S;SI @9:8G >B@CBA9AF4@< 
B>DG:4RM97B A4E @<D4. � F9K9A<9 E9@9EFD4, A9B5IB8<@B CB87BFB6<FP D9H9D4FO (CDB9>FO) E 
<ECB?P;B64A<9@ D9>B@9A8G9@B= BEAB6AB= < 8BCB?A<F9?PAB= ?<F9D4FGDO < E84FP D9H9D4FO 
8?S CDB69D>< CD9CB8464F9?R. �4:AO@ EBEF46?SRM<@ 6 <;GK9A<< 84AAB7B >GDE4 S6?S9FES 
D9L9A<9 E<FG4J<BAAOI ;484K < D45BF4 A48 CDB5?9@AB-4A4?<F<K9E><@< ;484A<S@<, KFB 
CD98CB?4749F ;A4A<9 EBBF69FEF6GRM9= A4GKAB= F9D@<AB?B7<< < F.8. 

�?S ?GKL97B ;4CB@<A4A<S @4F9D<4?4 J9?9EBB5D4;AB <ECB?P;B64FP <A8<6<8G4?PAO9 
BEB59AABEF< < D4;AO9 6<8O C4@SF<: ;D<F9?PAGR, E?GIB6GR, 4EEBJ<4F<6AGR. 'EC9LAB@G 
;4CB@<A4A<R F4>:9 ECBEB5EF6G9F CD<6989A<9 SD><I E6<89F9?PEF6 < A47?S8AOI CD<@9DB6. 
'K95AO= @4F9D<4? 8B?:9A CBEFBSAAB CB6FBDSFPES < ;4>D9C?SFPES. 

#D< 6OCB?A9A<< 8B>?48B6, F6BDK9E><I, <AHBD@4J<BAAOI, <EE?98B64F9?PE><I CDB9>FB6 
BEB5B9 6A<@4A<9 E?98G9F B5D4M4FP A4 CB85BD <EFBKA<>B6 <AHBD@4J<< < @9FB8<>G D45BFO E 
A<@<. 

�?S GEC9LAB= E84K< Q>;4@9A4 (;4K9F4) D9>B@9A8G9FES EB5?R84FP E?98GRM<9 CD46<?4: 
1. #B87BFB6>4 > Q>;4@9AG (;4K9FG) 8B?:A4 CDB6B8<FPES E<EF9@4F<K9E><, 6 F9K9A<9 

6E97B E9@9EFD4. 
2. �AF9AE<6A4S CB87BFB6>4 8B?:A4 A4K4FPES A9 CB;8A99, K9@ ;4 @9ESJ 8B 

Q>;4@9A4.  
3. �D9@S A9CBED98EF69AAB C9D98 Q>;4@9AB@ (;4K9FB@) ?GKL9 <ECB?P;B64FP F4><@ 

B5D4;B@, KFB5O BEF46<FP CBE?98A<= 89AP E6B5B8AO@ 8?S CB6FBD9A<S >GDE4 6 J9?B@, 8?S 
E<EF9@4F<;4J<< @4F9D<4?4 < 8BD45BF>< BF89?PAOI 6BCDBEB6.   

!4 Q>;4@9A9 6OEB>GR BJ9A>G CB?GK4RF EFG89AFO, <ECB?P;GRM<9 84AAO9, CB?GK9AAO9 
6 CDBJ9EE9 6OCB?A9A<S E4@BEFBSF9?PAOI D45BF, 4 F4>:9 <ECB?P;GRM<9 EB5EF69AAO9 6O6B8O 
A4 BEAB69 <;GK9AAB7B @4F9D<4?4. 

'K<FO64S ;A4K<F9?PAO= B5N9@ F9BD9F<K9E>B7B @4F9D<4?4, EFG89AF4@ D9>B@9A8G9FES 
D97G?SDAB9 CBE9M9A<9 < CB8DB5AB9 >BAEC9>F<DB64A<9 ?9>J<=.  

 

11.#9D9K9AP <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI CD< BEGM9EF6?9A<< 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?N), 6>?NK4O C9D9K9AP CDB7D4@@AB7B 
B59EC9K9A<O < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@ (CD< A9B5IB8<@BEF<) 
1. Microsoft Windows Server; 

2.  %9@9=EF6B "% Microsoft Windows; 

3. Libre Office E6B5B8AB D4ECDBEFD4AS9@O= BH<EAO= C4>9F E BF>DOFO@ <EIB8AO@ >B8B@; 



 

 

4. �AHBD@4J<BAAB-ECD46BKA4S E<EF9@4: %<EF9@4 �BAEG?PF4AF#?RE (�BAEG?PF4AF#?RE); 
5. �AHBD@4J<BAAB-CD46B6B9 B59EC9K9A<9 �4D4AF: 1?9>FDBAAO= C9D<B8<K9E><= ECD46BKA<> 
«%<EF9@4 ��$�!&» (%<EF9@4 ��$�!&); 
 #9D9K9AP <ECB?P;G9@B7B CDB7D4@@AB7B B59EC9K9A<S G>4;4A 6 C.12 84AAB= D45BK9= 
CDB7D4@@O 8<EJ<C?<AO. 

 

12. "C<E4A<9 @4F9D<4?PAB-F9IA<K9E>B= 54;O, A9B5IB8<@B= 8?O BEGM9EF6?9A<O 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?N) 
12.1. 'K95A4S 4G8<FBD<S 8?S CDB6989A<S GK95AOI ;4ASF<=, CD98GE@BFD9AAOI CDB7D4@@B= 
54>4?46D<4F4, BEA4M9AA4S B5BDG8B64A<9@ < F9IA<K9E><@< ED98EF64@< B5GK9A<S. 
 %C9J<4?<;<DB64AA4S @959?P: 
�B@C?9>F GK95AB= @959?< (EFB?, EFG?) CB >B?<K9EF6G B5GK4RM<IES; >B@C?9>F @959?< 8?S 
CD9CB8464F9?S; 8BE>4 (@4D>9DA4S). 
 &9IA<K9E><9 ED98EF64 B5GK9A<S: 
�B@CPRF9D 6 E5BD9 8?S CD9CB8464F9?S; >B@CPRF9DO 6 E5BD9 8?S B5GK4RM<IES; A4GLA<><; F9?96<;BD. 
 #9D9K9AP ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S, 6 FB@ K<E?9 BF9K9EF69AAB7B CDB<;6B8EF64 < 
E6B5B8AB D4ECDBEFD4AS9@B7B CDB7D4@@AB7B B59EC9K9A<S: 
Windows Server 2016, Windows 10, Microsoft Office, �BAEG?PF4AF#?RE, %<EF9@4 ��$�!&, Kaspersky 

�ndpoint Security, Microsoft Windows Server, Microsoft Project, Spider Project, 

EclipseIDEforJavaEEDevelopers, AndroidStudio, IntelliJIDEA, Adobe Acrobat Reader DC, Google 

Chrome, LibreOffice, Skype, Gimp, Paint.net, AnyLogic, Inkscape, Microsoft Visual Studio Community, 

Denver, GNU Octave, PostgreSQL, Ramus. 

 #B8>?RK9A<9 > E9F< «�AF9DA9F» < B59EC9K9A<9 8BEFGC4 6 Q?9>FDBAAGR <AHBD@4J<BAAB-
B5D4;B64F9?PAGR ED98G   '. 
 

12.2. #B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES. 
 %C9J<4?<;<DB64AA4S @959?P: 
�B@C?9>F GK95AB= @959?< (EFB?, EFG?) CB >B?<K9EF6G B5GK4RM<IES; >B@C?9>F @959?< 8?S 
CD9CB8464F9?S; 8BE>4 (@4D>9DA4S). 
 &9IA<K9E><9 ED98EF64 B5GK9A<S: 
�B@CPRF9D 6 E5BD9 8?S CD9CB8464F9?S; >B@CPRF9DO 6 E5BD9 8?S B5GK4RM<IES; >B?BA><; CDB9>FBD, 
Q>D4A. 
 #9D9K9AP ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S, 6 FB@ K<E?9 BF9K9EF69AAB7B CDB<;6B8EF64: 
Windows Server 2016, Windows 10, Microsoft Office, �BAEG?PF4AF#?RE, %<EF9@4 ��$�!&, Kaspersky 

�ndpoint Security. 

#9D9K9AP E6B5B8AB D4ECDBEFD4AS9@B7B CDB7D4@@AB7B B59EC9K9A<S: 
Adobe Acrobat Reader DC, Google Chrome, LibreOffice, Skype, Zoom, Gimp, Paint.net, AnyLogic, 

Inkscape. 

 #B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BEA4M9AB >B@CPRF9DAB= F9IA<>B= E 
6B;@B:ABEFPR CB8>?RK9A<S > E9F< "�AF9DA9F" < B59EC9K9A<9@ 8BEFGC4 6 Q?9>FDBAAGR 
<AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G   '. 

 

13."5D4;B64F9?PAO9 F9IAB?B7<<, <ECB?P;G9@O9 CD< BE6B9A<< 8<EJ<C?<AO 
 

 �?S BE6B9A<S 8<EJ<C?<AO <ECB?P;GRFES >4> FD48<J<BAAO9 HBD@O ;4ASF<= 3 ?9>J<< 
(F<CO ?9>J<= 3 GEF4AB6BKA4S, 66B8A4S, F9>GM4S, ;4>?RK<F9?PA4S, B5;BDA4S; 6<8O ?9>J<= 3 
CDB5?9@A4S, 6<;G4?PA4S, ?9>J<S >BAH9D9AJ<S, ?9>J<S >BAEG?PF4J<S); < E9@<A4DE><9 
(CD4>F<K9E><9) ;4ASF<S, F4> < 4>F<6AO9 < <AF9D4>F<6AO9 HBD@O ;4ASF<= - 89?B6O9 < DB?96O9 
<7DO, D9L9A<9 E<FG4J<BAAOI ;484K < D4;5BD >BA>D9FAOI E<FG4J<=.  
 !4 GK95AOI ;4ASF<SI <ECB?P;GRFES F9IA<K9E><9 ED98EF64 B5GK9A<S @G?PF<@98<=AB= 
4G8<FBD<<: >B@CPRF9D, @BA<FBD, >B?BA><, A4EF9AAO= Q>D4A, CDB9>FBD, @<>DBHBA, C4>9F 
CDB7D4@@ Microsoft Office 8?S 89@BAEFD4J<< CD9;9AF4J<= < @98<4H4=?B6, 6<89BCDB9>FBD 8?S 
89@BAEFD4J<< E?4=8B6, 6<89BER:9FB6 < 8D. &9EF<DB64A<9 B5GK49@OI @B:9F BEGM9EF6?SFPES 
E <ECB?P;B64A<9@ >B@CPRF9DAB7B B5BDG8B64A<S GA<69DE<F9F4. 



 

 

 

13.1. � BE6B9A<< GK95AB= 8<EJ<C?<AO <ECB?P;GNFEO E?98GNM<9 FD48<J<BAAO9 
B5D4;B64F9?PAO9 F9IAB?B7<<: 
- KF9A<9 CDB5?9@AB-<AHBD@4J<BAAOI ?9>J<= E <ECB?P;B64A<9@ 8BE>< < 6<89B@4F9D<4?B6; 
- E9@<A4DE><9 ;4ASF<S 8?S B5EG:89A<S, 8<E>GEE<= < B5@9A4 @A9A<S@<; 
- >BAFDB?PAO9 BCDBEO; 
- >BAEG?PF4J<<; 
- E4@BEFBSF9?PA4S D45BF4 EFG89AFB6 E GK95AB= ?<F9D4FGDB= < C9D6B<EFBKA<>4@<; 
- CB87BFB6>4 < B5EG:89A<9 D9H9D4FB6 (CDB9>FB6), CD9;9AF4J<= (A4GKAB-<EE?98B64F9?PE>4S 
D45BF4); 
- F9EF<DB64A<9 CB BEAB6AO@ F9@4@ 8<EJ<C?<AO. 
 

13.2. А>F<6AO9 < <AF9D4>F<6AO9 @9FB8O < HBD@O B5GK9A<O 
�; C9D9KAS 6<8B6: («<>77>6>9 HBC@<», 4=4;87 НПА, 4=4;87 ?@>5;9<=OE A8BC4F89, 

4=4;87 :>=:@9B=OE A8BC4F89, 8=F889=BO, 8<8B4F8я :>;;9:B86=>9 ?@>D9AA8>=4;P=>9 
89яB9;P=>AB8, @47O7@O64=89 @>;99, B6>@G9A:4я @45>B4, A6я74==4я A >A6>9=89< 88AF8?;8=O, 
@>;964я 87@4, :@C7;O9 AB>;, 88A?CB, 59A984, 88A:CAA8я, <8=8-:>=D9@9=F8я 8 8@.) 
<ECB?P;GRFES E?98GRM<9: 

- 88A?CB 

- 4=4;87 ?@>5;9<=OE, B6>@G9A:8E 7484=89, A8BC4F8>==OE 7484G 

- @>;964я 87@4; 
- :@C7;O9 AB>;; 
- <8=8-:>=D9@9=F8я 

-88A:CAA8я  
- 59A984. 

 

13.3."EB59AABEF< B5GK9A<O <A64?<8B6 < ?<J E B7D4A<K9AAO@< 6B;@B:ABEFO@< 
;8BDB6PO ("��) 

#D< BD74A<;4J<< B5GK9A<S CB 8<EJ<C?<A9 GK<FO64RFES BEB59AABEF< BD74A<;4J<< 
6;4<@B89=EF6<S E <A64?<84@< < ?<J4@< E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS (84?99 3 
<A64?<8O < ?<J4 E "��) E J9?PR B59EC9K9A<S <I CD46. #D< B5GK9A<< GK<FO64RFES 
BEB59AABEF< <I CE<IBH<;<K9E>B7B D4;6<F<S, <A8<6<8G4?PAO9 6B;@B:ABEF< < CD< 
A9B5IB8<@BEF< B59EC9K<649FES >BDD9>J<S A4DGL9A<= D4;6<F<S < EBJ<4?PA4S 484CF4J<S 
G>4;4AAOI ?<J. 

�O5BD @9FB8B6 B5GK9A<S BCD989?S9FES EB89D:4A<9@ B5GK9A<S, GDB6A9@ 
@9FB8<K9E>B7B < @4F9D<4?PAB-F9IA<K9E>B7B B59EC9K9A<S, BEB59AABEFS@< 6BECD<SF<S 
GK95AB= <AHBD@4J<< EFG89AFB6-<A64?<8B6 < EFG89AFB6 E B7D4A<K9AAO@< 6B;@B:ABEFS@< 
;8BDB6PS < F.8. � B5D4;B64F9?PAB@ CDBJ9EE9 <ECB?P;GRFES EBJ<4?PAB-4>F<6AO9 < 
D9H?9>E<6AO9 @9FB8O B5GK9A<S, F9IAB?B7<< EBJ<B>G?PFGDAB= D945<?<F4J<< E J9?PR 
B>4;4A<S CB@BM< 6 GEF4AB6?9A<< CB?ABJ9AAOI @9:?<KABEFAOI BFABL9A<= E 8DG7<@< 
EFG89AF4@<, EB;84A<< >B@HBDFAB7B CE<IB?B7<K9E>B7B >?<@4F4 6 EFG89AK9E>B= 7DGCC9. 

#D< B5GK9A<< ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS Q?9>FDBAAB9 B5GK9A<9 < 
8<EF4AJ<BAAO9 B5D4;B64F9?PAO9 F9IAB?B7<< CD98GE@4FD<64RF 6B;@B:ABEFP CD<9@4-
C9D984K< <AHBD@4J<< 6 8BEFGCAOI 8?S A<I HBD@4I. 

"5GK4RM<9ES <; K<E?4 ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS B59EC9K9AO 
C9K4FAO@< < Q?9>FDBAAO@< B5D4;B64F9?PAO@< D9EGDE4@< 6 HBD@4I, 484CF<DB64AAOI > 
B7D4A<K9A<S@ <I ;8BDB6PS.  
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