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1. #�%#"$& $��"+�� #$"�$�  / '+��!"� ��%*�#��!/ 

"#.09. "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S 
1.1. "5?4EFP CD<@9A9A<S CDB7D4@@O 

$45BK4S CDB7D4@@4 GK95AB= 8<EJ<C?<AO "#.09. "EAB6O 4?7BD<F@<;4J<< < 
CDB7D4@@<DB64A<S D4;D45BF4A4 6 EBBF69FEF6<< E (989D4?PAO@ 7BEG84DEF69AAO@ 
B5D4;B64F9?PAO@ EF4A84DFB@ CB EC9J<4?PABEF< ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S 
09.02.01 �B@CPRF9DAO9 E<EF9@O < >B@C?9>EO 54;B6B= CB87BFB6>< 8?S EC9J<4?PABEF9= 
ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S. 

'E<?9A4 8<EJ<C?<A4 "#.09. "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S 
64D<4F<6AO@< K4E4@< 3 33K4E4. 

$45BK4S CDB7D4@@4 D4;D45BF4A4 8?S BKAB= HBD@O B5GK9A<S. 
 

1.2.  9EFB GK95AB= 8<EJ<C?<AO 6 EFDG>FGD9 CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 
ED98A97B ;69A4:   

�<EJ<C?<A4 "#.09. "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S BFABE<FES > BFABE<FES 
> B5M9CDBH9EE<BA4?PAB@G GK95AB@G J<>?G.  
1.3. *9?P < C?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 

� D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
G@9FP: 
− HBD@4?<;B64FP CBEF46?9AAGR ;484KG;  
− CD<@9ASFP CB?GK9AAO9 ;A4A<S > D4;?<KAO@ CD98@9FAO@ B5?4EFS@; 
− EBEF46?SFP < BHBD@?SFP CDB7D4@@O A4 S;O>4I CDB7D4@@<DB64A<S; 
− F9EF<DB64FP < BF?4:<64FP CDB7D4@@O;  

;A4FP: 
− B5M<9 CD<AJ<CO CBEFDB9A<S < <ECB?P;B64A<S S;O>B6 CDB7D4@@<DB64A<S, <I 
>?4EE<H<>4J<R; 

− EB6D9@9AAO9 <AF97D<DB64AAO9 ED98O D4;D45BF>< CDB7D4@@; 
− CDBJ9EE EB;84A<S CDB7D4@@; EF4A84DFO S;O>B6 CDB7D4@@<DB64A<S;  
− B5MGR I4D4>F9D<EF<>G S;O>B6 4EE9@5?9D4: A4;A4K9A<9, CD<AJ<CO CBEFDB9A<S < 
<ECB?P;B64A<S. 
%B89D:4A<9 8<EJ<C?<AO "#.09. "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S 

54;<DG9FES A4 EB89D:4A<< 8<EJ<C?<A �AHBD@4F<>4 < �AHBD@4J<BAAO9 F9IAB?B7<< < 
BD<9AF<DB64AB A4 CB87BFB6>G B5GK4RM<IES > BE6B9A<R  # . 02 #D<@9A9A<9 
@<>DBCDBJ9EEBDAOI E<EF9@, GEF4AB6>4 < A4EFDB=>4 C9D<H9D<=AB7B B5BDG8B64A<S, # .03 
&9IA<K9E>B9 B5E?G:<64A<9 < D9@BAF >B@CPRF9DAOI E<EF9@ < >B@C?9>EB6 09.02.01  

�B@CPRF9DAO9 E<EF9@O < >B@C?9>EO  < B6?489A<R B5M<@< < CDBH9EE<BA4?PAO@< 
>B@C9F9AJ<S@<: 

"� 1. #BA<@4FP EGMABEFP < EBJ<4?PAGR ;A4K<@BEFP E6B9= 5G8GM9= CDBH9EE<<, 
CDBS6?SFP > A9= GEFB=K<6O= <AF9D9E. 

"� 2. "D74A<;B6O64FP EB5EF69AAGR 89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < 
ECBEB5O 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, BJ9A<64FP <I QHH9>F<6ABEFP < >4K9EF6B. 

"� 3. #D<A<@4FP D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI < A9EF< ;4 
A<I BF69FEF69AABEFP. 

"� 4. "EGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<, A9B5IB8<@B= 8?S 
QHH9>F<6AB7B 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, CDBH9EE<BA4?PAB7B < ?<KABEFAB7B 
D4;6<F<S. 

"� 5. �ECB?P;B64FP <AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

"� 6. $45BF4FP 6 >B??9>F<69 < 6 >B@4A89, QHH9>F<6AB B5M4FPES E >B??974@<, 
DG>B6B8EF6B@, CBFD95<F9?S@<. 

"� 7. �D4FP A4 E95S BF69FEF69AABEFP ;4 D45BFG K?9AB6 >B@4A8O (CB8K<A9AAOI), ;4 
D9;G?PF4F 6OCB?A9A<S ;484A<=. 
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"� 8. %4@BEFBSF9?PAB BCD989?SFP ;484K< CDBH9EE<BA4?PAB7B < ?<KABEFAB7B 
D4;6<F<S, ;4A<@4FPES E4@BB5D4;B64A<9@, BEB;A4AAB C?4A<DB64FP CB6OL9A<9 
>64?<H<>4J<<. 

"� 9. "D<9AF<DB64FPES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 

#� 2.1. %B;8464FP CDB7D4@@O A4 S;O>9 4EE9@5?9D4 8?S @<>DBCDBJ9EEBDAOI E<EF9@. 
#� 2.2. #DB<;6B8<FP F9EF<DB64A<9 < BF?48>G @<>DBCDBJ9EEBDAOI E<EF9@. 
#� 3.3 #D<A<@4FP GK4EF<9 6 BF?48>9 < F9IA<K9E><I <ECOF4A<SI >B@CPRF9DAOI 

E<EF9@ < >B@C?9>EB6; <AEF4??SJ<<, >BAH<7GD<DB64A<< CDB7D4@@AB7B B59EC9K9A<S. 
 

1.4. �B?<K9EF6B K4EB6 A4 BE6B9A<9 GK95AB= 8<EJ<C?<AO: 
@4>E<@4?PAB= GK95AB= A47DG;>< A4 B5GK4RM97BES 81 K4E, 6 FB@ K<E?9: 
B5S;4F9?PAB= 4G8<FBDAB= GK95AB= A47DG;>< A4 B5GK4RM97BES 54 K4E4; 
E4@BEFBSF9?PAB= D45BFO A4 B5GK4RM97BES 27 K4EB6. 
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2. %&$'�&'$� � %"��$��!�� '+��!"� ��%*�#��!/  
2.1. "5N9@ 8<EJ<C?<AO < 6<8O GK95AB= D45BFO  

 

�<8 GK95AB= D45BFO  "5N9@ K4EB6*  

"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

I."5S;4F9?PA4S 4G8<FBDA4S GK95A4S A47DG;>4 (6E97B) 54  

6 FB@ K<E?9:  

F9BD9F<K9E>B9 B5GK9A<9 (?9>J<<, GDB><) 36  

CD4>F<K9E><9 ;4ASF<S (9E?< CD98GE@BFD9AB GK95AO@ C?4AB@) 16  

?45BD4FBDAO9 ;4ASF<S (9E?< CD98GE@BFD9AB GK95AO@ C?4AB@) 2  

�GDEB6B= CDB9>F, >GDEB64S D45BF4(9E?< CD98GE@BFD9AB GK95AO@ 
C?4AB@) 

-  

II.%4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES 27  

 4>E<@4?PA4S GK95A4S A47DG;>4  (6E97B) 
(B5S;4F9?PA4S 4G8<FBDA4S < E4@BEFBSF9?PA4S D45BF4) 

81  

 

�BAEG?PF4J<S (9E?< CDB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 Q>;4@9A4) -  

(BD@4 CDB@9:GFBKAB= 4FF9EF4J<<: 8<HH9D9AJ<DB64AAO= ;4K9F 
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2.2. &9@4F<K9E><= C?4A < EB89D:4A<9 GK95AB= 8<EJ<C?<AO "#.09. "%!"�/ ���"$�& ���*�� � #$"�$�  �$"��!�3 

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

!B@9D 
;4ASF<S 

%B89D:4A<9 GK95AB7B @4F9D<4?4, ?45BD4FBDAO9 < CD4>F<K9E><9 D45BFO, 
E4@BEFBSF9?PA4S D45BF4 GK4M<IES 

"
5N
9@
 K
4E
B6

 

� 
FB
@ 
K<
E?
9,
 E
6S
;4
AA
OI
 E
 

CD
BH
9E
E<
BA
4?
PA
B=
 

89
SF
9?
PA
BE
FP
R

 

(
BD
@<
DG
9@
O9
 >
B@
C9
F9
AJ
<<

 

1 2 3 4  9 

_3______>GDE,_____6___E9@9FD    

$4;89? 1. "EAB6AO9 CD<AJ<CO 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S    

&9@4 1.1. "5M<9 
CD<AJ<CO CBEFDB9A<S < 
<ECB?P;B64A<S S;O>B6 
CDB7D4@@<DB64A<S, <I 
>?4EE<H<>4J<S 

1 #BASF<9 E<EF9@O CDB7D4@@<DB64A<S. "5M<9 CD<AJ<CO CBEFDB9A<S < 
<ECB?P;B64A<S S;O>B6 CDB7D4@@<DB64A<S. �?4EE<H<>4J<S. �EIB8AO=, 
B5N9>FAO= < ;47DG;BKAO= @B8G?<. 
 

 

2  OK 1. 

#� 3.3 

&9@4 1.2. "5M<9 
CD<AJ<CO CBEFDB9A<S 
4?7BD<F@B6. 
"EAB6AO9 
4?7BD<F@<K9E><9 
>BAEFDG>J<<. 

2 �<A9=AO9 4?7BD<F@<K9E><9 >BAEFDG>J<<. 
"CD989?9A<9  < E6B=EF64 4?7BD<F@4. �<8O < ECBEB5O ;4C<E<. "5M<9 
CD<AJ<CO CBEFDB9A<S 4?7BD<F@B6.  
$4;69F6?SRM<9ES  4?7BD<F@<K9E><9 >BAEFDG>J<<. 
*<>?<K9E><9  4?7BD<F@<K9E><9 >BAEFDG>J<<. 

2  "� 8. 

3 #D4>F<K9E>B9 ;4ASF<9 1 
(BD@4?<;4J<S CBEF46?9AAB= ;484K< 

%BEF46?9A<9 5?B>-EI9@ ?<A9=AOI < D4;69F6?SRM<IES 4?7BD<F@B6 
%BEF46?9A<9 5?B>-EI9@ J<>?<K9E><I  4?7BD<F@B6 

2 2 "� 5. 
#� 2.1. 

 %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
%BEF46?9A<9 5?B>-EI9@ 4?7BD<F@B6 8?S D9L9A<S ;484K D4;?<KAOI 6<8B6. 

2   
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&9@4 1.3. %B6D9@9AAO9 
<AF97D<DB64AAO9 ED98O 
D4;D45BF>< CDB7D4@@. 
%B;84A<9 CDB7D4@@. 
%F4A84DFO S;O>B6 
CDB7D4@@<DB64A<S 

4 %B6D9@9AAO9 <AF97D<DB64AAO9 ED98O D4;D45BF>< CDB7D4@@. #DBJ9EE 
EB;84A<S CDB7D4@@. 1F4CO EB;84A<S #". %F4A84DFO S;O>B6 
CDB7D4@@<DB64A<S. 

2  "� 6 "� 
7 

"� 9. 
#� 2.2 

$4;89? 2. $4;D45BF>4 
CDB7D4@@ A4 CDBJ98GDAB@ 
S;O>9 

     

&9@4 2.1. "EAB6AO9 
Q?9@9AFO S;O>4  Pascal 

5 �EFBD<S D4;6<F<S S;O>4 CDB7D4@@<DB64A<S. %FDG>FGDA4S EI9@4 
CDB7D4@@O A4 4?7BD<F@<K9E>B@ S;O>9. �AEF4??SJ<S  < >BAH<7GD<DB64A<9 
>B@C<?SFBD4 Pascal. 

2  "� 5. 
#� 3.3. 

6 �9>E<>4 S;O>4. #9D9@9AAO9 < >BAEF4AFO. 
&<CO 84AAOI. �OD4:9A<S < BC9D4J<<. &9EF<DB64A<9 < BF?48>4 
CDB7D4@@O. 

2  "� 5. 
#� 2.2. 

 7 �45BD4FBDAB9 ;4ASF<9 1 
�AEF4??SJ<S  < >BAH<7GD<DB64A<9 >B@C<?SFBD4 Pascal. %BEF46?9A<9 < 
BHBD@?9A<9 CDB7D4@@O A4 S;O>9 CDB7D4@@<DB64A<S Pascal. &9EF<DB64A<9 
< BF?48>4 CDB7D4@@O. 

2 2 "� 5 #� 
2.2. 

#� 3.3. 

  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
�4C<EP 6OD4:9A<=  A4 4?7BD<F@<K9E>B@ S;O>9 Pascal.  

2  "� 2. 

&9@4 2.2. "C9D4FBDO 
S;O>4 turbo pascal 

8 %<AF4>E<E BC9D4FBDB6: CD<E64<64A<S, 66B84-6O6B84.  
%<AF4>E<E BC9D4FBDB6 59;GE?B6AB7B < GE?B6AB7B C9D9IB8B6.  

2  "� 4. 

9 %BEF46AB= BC9D4FBD.  
"C9D4FBD 6O5BD4 case. �?B:9AAO9 GE?B6AO9 BC9D4FBDO. 

2  "� 3 
 

10 *<>?<K9E><9 >BAEFDG>J<<. *<>?O E CD98GE?B6<9@. 
*<>?O E CBEFGE?B6<9@. 

2  "� 5. 

 11 #D4>F<K9E>B9 ;4ASF<9 2 
%BEF46?9A<9 CDB7D4@@ D4;69F6?SRM9=ES EFDG>FGDO. #D<@9A9A<9 
CB?GK9AAOI ;A4A<S 6 B5?4EF< @4F9@4F<><. 

2 2 "� 5. 
#� 2.1. 

 12 #D4>F<K9E>B9 ;4ASF<9 3 
%BEF46?9A<9 CDB7D4@@ J<>?<K9E>B= EFDG>FGDO. 

2 2 "��. 
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  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
#DB7D4@@<DB64A<9 D4;69F6?TAAOI  4?7BD<F@B6 CB <A8<6<8G4?PAO@ 
;484A<S@  
#DB7D4@@<DB64A<9 A4 D4;?<KAO9 F<CO J<>?<K9E><I 4?7BD<F@B6 CB 
<A8<6<8G4?PAO@ ;484A<S@ 

3 

 

 

3 

 "� 5. 
#� 2.1. 

&9@4 2.3.  4EE<6O 13  4EE<6O >4> EFDG>FGD<DB64AAO= F<C 84AAOI. "5NS6?9A<9 @4EE<64. �6B8 
< 6O6B8 B8AB@9DAOI @4EE<6B6. 
$9L9A<9 ;484K E CD<@9A9A<9@ B8AB@9DAOI @4EE<6B6 

2  "� 9 

14 �6B8 < 6O6B8 86GI@9DAOI @4EE<6B6. 
$9L9A<9 ;484K E CD<@9A9A<9@ 86G@9DAOI @4EE<6B6 
 "5D45BF>4 @4EE<6B6.  

2  "� 5. 

 15 #D4>F<K9E>B9 ;4ASF<9 4 
"5D45BF>4 B8AB@9DAOI @4EE<6B6  

2 2 "� 5. 
#� 2.1. 

 16 #D4>F<K9E>B9 ;4ASF<9 5 
"5D45BF>4 86G@9DAOI @4EE<6B6  

2 2 "� 5. 
#� 2.1. 

  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
%BEF46?9A<9 CDB7D4@@ B5D45BF>< B8AB@9DAOI < 86G@9DAOI @4EE<6B6. 

4   

&9@4 2.4. %FDB>B6O9 
C9D9@9AAO9 

17 "5NS6?9A<9 EFDB>B6OI F<CB6 84AAOI. #B<E>, G84?9A<9, ;4@9A4 < 
8B546?9A<9 E<@6B?B6 6 EFDB>9. "C9D4J<< EB EFDB>4@<.  
%F4A84DFAO9 HGA>J<< < CDBJ98GDO 8?S D45BFO EB EFDB>4@<. "C9D4J<< EB 
EFDB>4@<. %F4A84DFAO9 HGA>J<< < CDBJ98GDO 8?S D45BFO EB EFDB>4@<. 

2  "� 1. 

 18 "C9D4J<< EB EFDB>4@<. %F4A84DFAO9 HGA>J<< < CDBJ98GDO 8?S D45BFO EB 
EFDB>4@< 

2  "� 3. 

 19 #D4>F<K9E>B9 ;4ASF<9 6 
�ECB?P;B64A<9 EF4A84DFAOI HGA>J<= < CDBJ98GD 8?S D45BFO EB EFDB>4@<. 

2 2 "� 4. 

  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
%BEF46?9A<9 CDB7D4@@ 8?S B5D45BF>< EFDB>B6OI C9D9@9AAOI.  

2   
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&9@4 2.5. #DBJ98GDO < 
HGA>J<< 

20 #BASF<9 CB8CDB7D4@@O. #DBJ98GDO < HGA>J<<, <I EGMABEFP, A4;A4K9A<9, 
D4;?<K<9. "D74A<;4J<S CDBJ98GD, EF4A84DFAO9 CDBJ98GDO.  
#DBJ98GDO, BCD989?9AAO9 CB?P;B64F9?9@: E<AF4>E<E, C9D984K4 
4D7G@9AFB6. (BD@4?PAO9 < H4>F<K9E><9 C4D4@9FDO. #DBJ98GDO E 
C4D4@9FD4@<, BC<E4A<9 CDBJ98GD. 

2  "� 5. 

21 (GA>J<<: ECBEB5O BD74A<;4J<< < BC<E4A<9. �O;B6 HGA>J<=. %F4A84DFAO9 
HGA>J<<. 

2  "� 5. 

 22 #D4>F<K9E>B9 ;4ASF<9 7 
"D74A<;4J<S CDBJ98GD. �ECB?P;B64A<9 CDBJ98GD. "D74A<;4J<S HGA>J<=. 
�ECB?P;B64A<9 HGA>J<=. 

2 2 "� 5. 
#� 2.1. 

  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
%BEF46?9A<9 CDB7D4@@ E CD<@9A9A<9@ CDBJ98GD < HGA>J<=. 

4   

$4;89? 3. 3;O> 
CDB7D4@@<DB64A<S 
�ssembler 

     

&9@4 3.1. �DI<F9>FGD4 
D94?PAB7B D9:<@4. 
#D98EF46?9A<9 84AAOI. 
%<EF9@O EK<E?9A<S 

23 �DI<F9>FGD4 D94?PAB7B D9:<@4. #4@SFP < CDBJ9EEBD. %97@9AFO. $97<EFDO 
CDBJ9EEBD4. %<EF9@4 CD9DO64A<= 

2  "� 5. 
#� 2.1. 

 24 %<EF9@O EK<E?9A<S. #D98EF46?9A<9 84AAOI. "C<E4A<9 84AAOI. 
#D98EF46?9A<9 J9?OI, 69M9EF69AAOI < E<@6B?PAOI 84AAOI. 
#D98EF46?9A<9 @4L<AAOI >B@4A8. "F?48K<>. !4;A4K9A<9 CDB7D4@@O 
DEBUG.  4L<AAB9 <ECB?A9A<9 CDB7D4@@O. 

2  "� 5. 
#� 2.1. 

  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
#B<E>, 4A4?<; < BJ9A>4 <AHBD@4J<< CB F9@9. «�EFBD<S D4;6<F<S S;O>4 
4EE9@5?9D». 

5  "� 4. 
"� 8. 

&9@4 3.2.  "5M4S 
I4D4>F9D<EF<> S;O>B6 
4EE9@5?9D4: A4;A4K9A<9, 
CD<AJ<CO CBEFDB9A<S < 
<ECB?P;B64A<S. 

25 "5M4S I4D4>F9D<EF<>4 S;O>B6 4EE9@5?9D4: A4;A4K9A<9, CD<AJ<CO 
CBEFDB9A<S < <ECB?P;B64A<S %FDG>FGD4 CDB7D4@@O A4 4EE9@5?9D9. 
�EE9@5?<DB64A<9 < 6OCB?A9A<9 CDB7D4@@. "EAB6AO9 >B@4A8O S;O>4 
�EE9@5?9D4. 

2  "� 5. 
#� 2.1. 

 26 �EE9@5?<DB64A<9 < 6OCB?A9A<9 CDB7D4@@. "EAB6AO9 >B@4A8O S;O>4 
�EE9@5?9D4. 

2  "� 2. 
#� 2.1. 
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 27 #D4>F<K9E>B9 ;4ASF<9 8 
%BEF46?9A<9 CDB7D4@@O A4 S;O>9  �EE9@5?9D 

2 2 "� 5. 
#� 2.1. 

  %4@BEFBSF9?PA4S D45BF4 EFG89AF4 
#DBD45BF>4 >BAEC9>F4 ;4ASF<S. 
%B;84A<9 C9D9KAS >B@4A8 Assembler 

2  "� 6 
#� 2.1. 

  �FB7B ;4 E9@9EFD (6 F.K. E6S;4AAOI E CDBH9EE<BA4?PAB= 89SF9?PABEFPR):
     

 

81 18  

  �GDEB64S D45BF4 (>GDE.CDB9>F) -  -   

  >BAEG?PF4J<< C9D98 Q>;4@9AB@ -  -   

  1>;4@9A -  -   

  %4@BEFBSF9?PA4S D45BF4 -  27   

  �FB7B: 81 18  
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3 '%�"��3 $������*�� '+��!"� ��%*�#��!/ 

3.1.  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 
$94?<;4J<S GK95AB= 8<EJ<C?<AO BEGM9EF6?S9FES CB FD95B64A<S@ (�"% < D94?<;G9FES 6 
?45BD4FBD<< #DB7D4@@<DB64A<S. 
"5BDG8B64A<9:  

 ?45BD4FBD<S, EB89D:4M4S 10 >B@CPRF9DB6, B5N98<A9AAOI 6 ?B>4?PAGR E9FP; 
 D45BK99 @9EFB CD9CB8464F9?S, B5BDG8B64AAB9 >B@CPRF9DB@, F9?96<;BDB@; 
 4G8<FBDA4S 8BE>4 8?S C<EP@4 H?B@4EF9DB@  E @47A<FAB=  CB69DIABEFPR; 
 L>4H 8?S ID4A9A<S GK95AOI CBEB5<=, >B@C4>F-8<E>B6 E B5GK4RM<@< 
CDB7D4@@4@<; 

 GK95AB-@9FB8<K9E><= >B@C?9>E 8<EJ<C?<AO. 
 

3.2 #9D9K9AP GK95AOI <;84A<=, <AF9DA9F - D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO:  
ОA=>в=ая лиBе@аBC@а: 

�B?<JOA4, ". �. "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S : GK95AB9 CBEB5<9 / ".�. 
�B?<JOA4, �.�. #BCB6. 4 4-9 <;8., <ECD. < 8BC. 4  BE>64 : ("$'  : �!($�- , 2020. 4 

431 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-00091-570-7. - &9>EF : 
Q?9>FDBAAO=. - URL: https://znanium.com/catalog/product/1072040  
Д>?>л=иBелP=ая лиBе@аBC@а:  
�4AJ984?, %. �. �?7BD<F@<;4J<S < CDB7D4@@<DB64A<9 : GK95AB9 CBEB5<9 / C.�. �4AJ984?. 
4  BE>64 : ("$'  : �!($�- , 2020. 4 352 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 
B5D4;B64A<9). - ISBN 978-5-8199-0727-6. - &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/1058212  

И=Bе@=еB-@еAC@AO: 
− #DB7D4@@<DB64A<9 A4 Java, C++, Pascal:  http://www.kufas.ru  
− "EAB6O CDB7D4@@<DB64A<S: www.infobook.ru/book/book_10496_0.html  
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4 �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�3 '+��!"� ��%*�#��!/ 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S GK95AB= 8<EJ<C?<AO BEGM9EF6?S9FES 
CD9CB8464F9?9@ 6 CDBJ9EE9 CDB6989A<S CD4>F<K9E><I ;4ASF<=, F9EF<DB64A<S, 4 F4>:9 
6OCB?A9A<S B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<=, CDB9>FB6, <EE?98B64A<=. 

 

$9;G?PF4FO B5GK9A<S 
(BE6B9AAO9 G@9A<S, GE6B9AAO9 ;A4A<S, 

GE6B9AAO9 "�, #�) 

(BD@O < @9FB8O >BAFDB?S < BJ9A>< 
D9;G?PF4FB6 B5GK9A<S  

'@9FP:  

 HBD@4?<;B64FP CBEF46?9AAGR ;484KG "J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6OCB?A9A<S ;4K9FAOI ;484A<=. 
%@BFD9FP 6 ("% F9>GM<= < CDB@9:GFBKAO= 
>BAFDB?P 

 CD<@9ASFP CB?GK9AAO9 ;A4A<S > 
D4;?<KAO@ CD98@9FAO@ B5?4EFS@ 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF. 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO. 

%@BFD9FP 6 ("% F9>GM<= >BAFDB?P. 
 EBEF46?SFP < BHBD@?SFP CDB7D4@@O A4 
S;O>4I CDB7D4@@<DB64A<S 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I  < 
?45BD4FBDAOI D45BF. 
"J9A>4 6OCB?A9A<S ;4K9FAOI ;484A<=. 
%@BFD9FP 6 ("% F9>GM<= < CDB@9:GFBKAO= 
>BAFDB?P 

 F9EF<DB64FP < BF?4:<64FP CDB7D4@@O "J9A>4 6OCB?A9A<S CD4>F<K9E><I < 
?45BD4FBDAOI D45BF 
"J9A>4 6OCB?A9A<S ;4K9FAOI ;484A<=. 
%@BFD9FP 6 ("% F9>GM<= < CDB@9:GFBKAO= 
>BAFDB?P 

�A4FP:  

 B5M<9 CD<AJ<CO CBEFDB9A<S < 
<ECB?P;B64A<S S;O>B6 
CDB7D4@@<DB64A<S, <I >?4EE<H<>4J<R 

'EFAO= BCDBE, CDB69D>4 6A94G8<FBDAB= 
E4@BEFBSF9?PAB= D45BFO  
#9D9K9AP 6BCDBEB6  E@BFD9FP 6  ("% 

F9>GM<= >BAFDB?P 

 EB6D9@9AAO9 <AF97D<DB64AAO9 ED98O 
D4;D45BF>< CDB7D4@@; 

'EFAO= BCDBE, CDB69D>4 6A94G8<FBDAB= 
E4@BEFBSF9?PAB= D45BFO  
#9D9K9AP 6BCDBEB6  E@BFD9FP 6  ("% 

F9>GM<= >BAFDB?P 

 CDBJ9EE EB;84A<S CDB7D4@@ 

'EFAO= BCDBE, CDB69D>4 6A94G8<FBDAB= 
E4@BEFBSF9?PAB= D45BFO  
#9D9K9AP 6BCDBEB6  E@BFD9FP 6  ("% 

F9>GM<= >BAFDB?P 

 EF4A84DFO S;O>B6 CDB7D4@@<DB64A<S 

'EFAO= BCDBE, CDB69D>4 6A94G8<FBDAB= 
E4@BEFBSF9?PAB= D45BFO  
#9D9K9AP 6BCDBEB6  E@BFD9FP 6  ("% 

F9>GM<= >BAFDB?P 
 B5MGR I4D4>F9D<EF<>G S;O>B6 
4EE9@5?9D4, A4;A4K9A<9, CD<AJ<CO 
CBEFDB9A<S < <ECB?P;B64A<S 
4EE9@5?9D4 

'EFAO= BCDBE, CDB69D>4 6A94G8<FBDAB= 
E4@BEFBSF9?PAB= D45BFO  
#9D9K9AP 6BCDBEB6  E@BFD9FP 6  ("% 

F9>GM<= >BAFDB?P 
�B@C9F9AJ<<  

"� 1. #BA<@4FP EGMABEFP < EBJ<4?PAGR 
;A4K<@BEFP E6B9= 5G8GM9= CDBH9EE<<, 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
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CDBS6?SFP > A9= GEFB=K<6O= <AF9D9E. D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 2. "D74A<;B6O64FP EB5EF69AAGR 
89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < 
ECBEB5O 6OCB?A9A<S CDBH9EE<BA4?PAOI 
;484K, BJ9A<64FP <I QHH9>F<6ABEFP < 
>4K9EF6B. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 3. #D<A<@4FP D9L9A<S 6 EF4A84DFAOI 
< A9EF4A84DFAOI E<FG4J<SI < A9EF< ;4 A<I 
BF69FEF69AABEFP. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  

%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 4. "EGM9EF6?SFP CB<E> < 
<ECB?P;B64A<9 <AHBD@4J<<, A9B5IB8<@B= 
8?S QHH9>F<6AB7B 6OCB?A9A<S 
CDBH9EE<BA4?PAOI ;484K, 
CDBH9EE<BA4?PAB7B < ?<KABEFAB7B 
D4;6<F<S. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 5. �ECB?P;B64FP <AHBD@4J<BAAB-
>B@@GA<>4J<BAAO9 F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 6. $45BF4FP 6 >B??9>F<69 < 6 >B@4A89, 
QHH9>F<6AB B5M4FPES E >B??974@<, 
DG>B6B8EF6B@, CBFD95<F9?S@<. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 7. �D4FP A4 E95S BF69FEF69AABEFP ;4 
D45BFG K?9AB6 >B@4A8O (CB8K<A9AAOI), ;4 
D9;G?PF4F 6OCB?A9A<S ;484A<=. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 8. %4@BEFBSF9?PAB BCD989?SFP ;484K< 
CDBH9EE<BA4?PAB7B < ?<KABEFAB7B 
D4;6<F<S, ;4A<@4FPES E4@BB5D4;B64A<9@, 
BEB;A4AAB C?4A<DB64FP CB6OL9A<9 
>64?<H<>4J<<. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

"� 9. "D<9AF<DB64FPES 6 GE?B6<SI K4EFB= 
E@9AO F9IAB?B7<= CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P - 
F9IAB?B7<< HBD@<DB64A<S "� 

#� 2.1. %B;8464FP CDB7D4@@O A4 S;O>9 
4EE9@5?9D4 8?S @<>DBCDBJ9EEBDAOI 
E<EF9@. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P 

#� 2.2. #DB<;6B8<FP F9EF<DB64A<9 < 
BF?48>G @<>DBCDBJ9EEBDAOI E<EF9@. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I D45BF 
"J9A>4 6OCB?A9A<S ;4K9FAOI ;484A<=. 
%@BFD9FP 6 ("% F9>GM<= < CDB@9:GFBKAO= 
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>BAFDB?P 
#� 3.3 #D<A<@4FP GK4EF<9 6 BF?48>9 < 
F9IA<K9E><I <ECOF4A<SI >B@CPRF9DAOI 
E<EF9@ < >B@C?9>EB6; <AEF4??SJ<<, 
>BAH<7GD<DB64A<< CDB7D4@@AB7B 
B59EC9K9A<S. 

"J9A>4 6OCB?A9A<S CD4>F<K9E><I < 
?45BD4FBDAOI  D45BF 
"J9A>4 6A94G8<FBDAB= E4@BEFBSF9?PAB= 
D45BFO  
%@BFD9FP 6 ("% F9>GM<= >BAFDB?P 
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5. ��%& �� �!�!�� � �"#"�!�!��, �!�%�!!/) � $��"+'2 #$"�$�  ' 

№ <;@9A9A<=, 84F4 6A9E9A<S <;@9A9A<=; № EFD4A<JO E <;@9A9A<9@. 
�/�"  %&��"  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


