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"� 01, "� 02, 
"� 09, #� 
2.1, #� 2.2, 
#� 2.3, #� 
2.4, #� 2.5 

�BAEG?PF4J<< 4

2 K 
 

#DB@9:GFBKA4S 4FF9EF4J<S: 1>;4@9A  CB   ��.02.01. &9IAB?B7<S D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S 6 K  

        ��.02.02 �AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S  
 76 K 

 

"� 01, "� 02, 
"� 09, #� 
2.1, #� 2.2, 
#� 2.3, #� 
2.4, #� 2.5 

&9@4 2.1. �6989-
A<9 6 HGA>J<BA4?P-
AB9 CDB7D4@@<DB64-
A<9. #BASF<9 HGA>-
J<< < HGA>J<BA4?P-
AB= CDB7D4@@O. 

%B89D:4A<9:  6 

1. #BASF<9 HGA>J<< < HGA>J<BA4?PAB= CDB7D4@@O. �EFBD<S D4;6<F<S S;O>B6 HGA>J<B-
A4?PAB7B CDB7D4@@<DB64A<S. #DB7D4@@<DB64A<9 CD< CB@BM< HGA>J<=. 2 

2. �@C9D4F<6AO=, B5N9>FAB-BD<9AF<DB64AAO=, ?B7<K9E><= < HGA>J<BA4?PAO= CB8IB8O > 
CDB7D4@@<DB64A<R 3 8BEFB<AEF64, A98BEF4F>< < BEAB6AO9 I4D4>F9D<EF<><. 2 

3. "5M<9 E6989A<S B HGA>J<BA4?PAB@ CB8IB89 > CDB7D4@@<DB64A<R. 2 

&9@4 2.2. "EAB6O 
HGA>J<BA4?PAB7B 
CDB7D4@@<DB64A<S. 

 

 

 

%B89D:4A<9:  4 "� 01, "� 02, 
"� 09, #� 2.1, 
#� 2.2, #� 
2.3, #� 2.4, 
#� 2.5 

1. "EAB6O HGA>J<BA4?PAB7B CDB7D4@@<DB64A<S A4 S;O>9 Haskell. "EAB6O S;O>4 Haskell.  
%<@6B?O, >BAEF4AFO, 4FB@O, ?B7<K9E><9 ;A4K9A<S. 2 

2. �4;B6O9 HGA>J<<. 1?9@9AF4DAO9 CBASF<S; CD<9@O CDB7D4@@<DB64A<S. 2 

&9@4F<>4 CD4>F<K9E><I ;4ASF<=.  36 

1. "#DB7D4@@<DB64A<9 69F6?9A<=". 4 

2. ""C9D4FBD 6O5BD4". 4 

3. ""C9D4FBDO J<>?4". 4 

4. "#DB7D4@@<DB64A<9 @4EE<6B6". 12 

&9@4 2.3. #DB- %B89D:4A<9:  4 "� 01, "� 02, 
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7D4@@<DB64A<9 A4 
Haskell. 

 

1. $9>GDE<6AO9 HGA>J<<.  #D<@9DO CD<@9A9A<S D9>GDE<6AOI HGA>J<= A4 D4;?<KAOI ;4-
84K4I B5D45BF>< EC<E>B6. #DB5?9@4 6O5BD4 CB8HGA>J<=. 2 

"� 09, #� 2.1, 
#� 2.2, #� 
2.3, #� 2.4, 
#� 2.5 

2. #DB5?9@4 @B8G?PABEF< HGA>J<BA4?PAB= CDB7D4@@O. �B;@B:ABEFP A4>4C?<64RM<I C4-
D4@9FDB6 A4 CD<@9D9 <A69DE<< EC<E>4. �B>4?PAO9 BCD989?9A<S 6 HGA>J<BA4?PAOI CDB7D4@-
@4I. &BK9KA4S ;4C<EP 6OD4:9A<=. 

2 

&9@4F<>4 CD4>F<K9E><I ;4ASF<=.  12 "� 01, "� 02, 
"� 09, #� 2.1, 
#� 2.2, #� 
2.3, #� 2.4, 
#� 2.5 

1. $9>GDE<6AO9 4?7BD<F@O. 
10 

&9@4 2.4. #D98-
EF46?9A<9 < <AF9D-
CD9F4J<S HGA>J<B-
A4?PAOI CDB7D4@@. 
."EB59AABEF< <AF9D-
CD9F<DB64A<S <@C9-
D4F<6AOI CDB7D4@@. 

%B89D:4A<9:  6 "� 01, "� 02, 
"� 09, #� 2.1, 
#� 2.2, #� 
2.3, #� 2.4, 
#� 2.5 

1. #D98EF46?9A<9 < <AF9DCD9F4J<S HGA>J<BA4?PAOI CDB7D4@@. �5EFD4>FA4S < >BA>D9FA4S 
HBD@O CDB7D4@@. 2 

2. #DB5?9@4 E6S;O64A<S ;A4K9A<= < C9D9@9AAOI. "EB59AABEF< <AF9DCD9F<DB64A<S <@C9-
D4F<6AOI CDB7D4@@. "EB59AABEF< <AF9DCD9F<DB64A<S <@C9D4F<6AOI CDB7D4@@. 2 

3. (GA>J<BA4?PAO9 Q>6<64?9AFO <@C9D4F<6AOI CDB7D4@@.  �CC4D4FAB9 B59EC9K9A<9 
HGA>J<BA4?PAOI CDB7D4@@. 2 

%4@BEFBSF9?PA4S D45BF4 CD< <;GK9A<<  �� 02.02: 
$45BF4 E �AF9DA9F-D9EGDE4@<, CB87BFB6>4 > CD4>F<K9E><@ ;4ASF<S@, 8<HH9D9AJ<DB64AAB@G ;4K9FG, 6OCB?A9A<9 

CD4>F<K9E><I D45BF < EBEF46?9A<9 CB A<@ BFK9FB6, D45BF4 E 8BCB?A<F9?PAO@< <EFBKA<>4@< 24 K 

"� 01, "� 02, 
"� 09, #� 2.1, 
#� 2.2, #� 
2.3, #� 2.4, 
#� 2.5 

�BAEG?PF4J<< 
2 K  

#DB@9:GFBKA4S 4FF9EF4J<S: Q>;4@9A  CB   ��.02.02. �AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S 6 K  

           ��.02.03  4F9@4F<K9E>B9 @B89?<DB64A<9 52 

K 

    "� 01, "� 
02, "� 09, #� 
2.1, #� 2.2, 
#� 2.3, #� 
2.4, #� 2.5 

&9@4 3.1. "EAB6O 
@B89?<DB64A<S. �9-
F9D@<A<DB64AAO9 
;484K< 

%B89D:4A<9:  10 

1. #BASF<9 D9L9A<S.  AB:9EF6B D9L9A<=, BCF<@4?PAB9 D9L9A<9. #B>4;4F9?P QHH9>F<6AB-
EF< D9L9A<S.  4F9@4F<K9E><9 @B89?<, CD<AJ<CO <I CBEFDB9A<S, 6<8O @B89?9=. 

2 

2. �484K<: >?4EE<H<>4J<S, @9FB8O D9L9A<S, 7D4A<KAO9 GE?B6<S. "5M<= 6<8 < BEAB6A4S ;4-
84K4 ?<A9=AB7B CDB7D4@@<DB64A<S. %<@C?9>E 3 @9FB8. &D4AECBDFA4S ;484K4.  9FB8O A4IB:-
89A<S A4K4?PAB7B D9L9A<S FD4AECBDFAB= ;484K<.  9FB8 CBF9AJ<4?B6. 

2 
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3. "5M<= 6<8 ;484K A9?<A9=AB7B CDB7D4@@<DB64A<S. �D4H<K9E><= @9FB8 D9L9A<S ;484K A9-
?<A9=AB7B CDB7D4@@<DB64A<S.  9FB8 @AB:<F9?9= �47D4A:4. 

2 

4. "EAB6AO9 CBASF<S 8<A4@<K9E>B7B CDB7D4@@<DB64A<S: L47B6B9 GCD46?9A<9, GCD46?9A<9 
BC9D4J<9= 6 J9?B@, BCF<@4?PAB9 GCD46?9A<9, 6O<7DOL A4 84AAB@ L479, 6O<7DOL ;4 6ER BC9-
D4J<R, 488<F<6AO= >D<F9D<=, @G?PF<C?<>4F<6AO= >D<F9D<=. #DBEF9=L<9 ;484K<, D9L49@O9 
@9FB8B@ 8<A4@<K9E>B7B CDB7D4@@<DB64A<S. 

2 

5.  9FB8O ID4A9A<S 7D4HB6 6 C4@SF< 1� . �484K4 B A4IB:89A<< >D4FK4=L<I CGF9= 6 7D4H9 
< @9FB8O 99 D9L9A<S.  �484K4 B @4>E<@4?PAB@ CBFB>9 < 4?7BD<F@ (BD843(4?>9DEBA4. 

2 

&9@4F<>4 CD4>F<K9E><I ;4ASF<=: 12 "� 01, "� 02, 
"� 09, #� 
2.1, #� 2.2, 
#� 2.3, #� 
2.4, #� 2.5 

1. «#BEFDB9A<9 CDBEF9=L<I @4F9@4F<K9E><I @B89?9=.» 2 

2. «%6989A<9 CDB<;6B?PAB= ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S > BEAB6AB= ;484K9 ?<A9=AB7B 
CDB7D4@@<DB64A<S» 

2 

3. «$9L9A<9 CDBEF9=L<I B8AB>D<F9D<4?PAOI ;484K 7D4H<K9E><@ @9FB8B@». 
«$9L<FP 7D4H<K9E><@ @9FB8B@ ;484KG CDB7D4@@<DB64A<S.» 

2 

4. «$9L9A<9 CDBEF9=L<I B8AB>D<F9D<4?PAOI ;484K E<@C?9>E-@9FB8B@». «$9L9A<9 CDBEF9=L<I 
B8AB>D<F9D<4?PAOI ;484K E<@C?9>E-@9FB8B@ E <E>GEEF69AAO@ 54;<EB@» 

2 

5. «!4IB:89A<9 A4K4?PAB7B D9L9A<S FD4AECBDFAB= ;484K< @9FB8B@ E969DB-;4C48AB7B G7?4.» 
«!4IB:89A<9 A4K4?PAB7B D9L9A<S FD4AECBDFAB= ;484K< @9FB8B@ @<A<@4?PAB= EFB<@BEF<.» 

2 

&9@4 3.2 �484K< 6 
GE?B6<SI A9BCD989-
?9AABEF< 

 

%B89D:4A<9:  10 "� 01, "� 02, 
"� 09, #� 
2.1, #� 2.2, 
#� 2.3, #� 
2.4, #� 2.5 

1. %<EF9@O @4EEB6B7B B5E?G:<64A<S: CBASF<S, CD<@9DO, @B89?<. "EAB6AO9 CBASF<S F9B-
D<< @4D>B6E><I CDBJ9EEB6: E?GK4=AO= CDBJ9EE, @4D>B6E><= CDBJ9EE, 7D4H EBEFBSA<=, CBFB> 
EB5OF<=, 69DBSFABEFP EBEFBSA<S, GD46A9A<S �B?@B7BDB64, H<A4?PAO9 69DBSFABEF< EBEFBSA<=. 

2 

2. %I9@4 7<59?< < D4;@AB:9A<S.  9FB8 <@<F4J<BAAB7B @B89?<DB64A<S. �8<A<KAO= :D95<= < 
HBD@O 97B BD74A<;4J<<. #D<@9DO ;484K. #BASF<9 CDB7AB;4. 

2 

3. �B?<K9EF69AAO9 @9FB8O CDB7AB;<DB64A<S: E>B?P;SM<9 ED98A<9, Q>ECBA9AJ<4?PAB9 E7?4:<-
64A<9, CDB9>F<DB64A<9 FD9A84. �4K9EF69AAO9 @9FB8O CDB7AB;4. #D98@9F < ;484K< F9BD<< <7D. 

2 

4. "EAB6AO9 CBASF<S F9BD<< <7D: <7D4, <7DB><, C4DF<S, 6O<7DOL, CDB<7DOL, IB8, ?<KAO9 < 
E?GK4=AO9 IB8O, EFD4F97<K9E><9 <7DO, EFD4F97<S, BCF<@4?PA4S EFD4F97<S.  �AF47BA<EF<K9E><9 
@4FD<KAO9 <7DO: K<EFO9 < E@9L4AAO9 EFD4F97<<.   9FB8O D9L9A<S >BA9KAOI <7D: E6989A<9 
<7DO mxn > ;484K9 ?<A9=AB7B CDB7D4@@<DB64A<S, K<E?9AAO= @9FB8 3 @9FB8 <F9D4J<=. 

2 

5. "5?4EFP CD<@9A<@BEF< F9BD<< CD<ASF<S D9L9A<=. #D<ASF<9 D9L9A<= 6 GE?B6<SI BCD989-
?9AABEF<, 6 GE?B6<SI D<E>4, 6 GE?B6<SI A9BCD989?9AABEF<. �D<F9D<< CD<ASF<S D9L9A<= 6 
GE?B6<SI A9BCD989?9AABEF<. �9D96B D9L9A<=. 

2 

&9@4F<>4 CD4>F<K9E><I ;4ASF<=:  



11 
 

1. «�EE?98B64A<9 I4D4>F9D<EF<> E?GK4=AB7B CBFB>4 FD95B64A<= 6 F9?9>B@@GA<>4J<BAAB= E<-
EF9@9». 

2 

2. «�EE?98B64A<9 I4D4>F9D<EF<> E?GK4=AB7B CBFB>4 BE6B5B:89A<= >4A4?B6 6 F9?9>B@@GA<>4-
J<BAAB= E<EF9@9». 

2 

3. «#DB7AB;<DB64A<9 6D9@9AAOI DS8B6 E <ECB?P;B64A<9@ E>B?P;SM9= ED98A9=» 2 

4. «#DB7AB;<DB64A<9 6D9@9AAOI DS8B6 E <ECB?P;B64A<9@ FD9A84.» 2 

5. «1?9@9AFO F9BD<< <7D» 2 

 %4@BEFBSF9?PA4S D45BF4 CD< <;GK9A<<  �� 02.03: 
$9L9A<9 7D4H<K9E><@ @9FB8B@ ;484K< CDB7D4@@<DB64A<S 

20 

 �BAEG?PF4J<< 0 

 #DB@9:GFBKA4S 4FF9EF4J<S: Q>;4@9A   CB   ��.02.03.  4F9@4F<K9E>B9 @B89?<DB64A<9 0 

 'K95A4S CD4>F<>4 
�<8O D45BF: 
1. ";A4>B@?9A<9 E 54;B= CD4>F<><. 
2. �;GK9A<9 4CC4D4FAB-CDB7D4@@AB7B B59EC9K9A<S 54;O CD4>F<><. 
3. �OCB?A9A<9 <A8<6<8G4?PAOI ;484A<=. 
4. �OCB?A9A<9 CBDGK9A<= DG>B6B8<F9?S CD4>F<><. 
5. "HBD@?9A<9 BFK9F4 CB CD4>F<>9. 

72 "� 01, "� 02, 
"� 09, #� 
1.1, #� 1.2, 
#� 1.3, #� 
1.4, #� 1.5, 
#� 1.6 

 #DB@9:GFBKA4S 4FF9EF4J<S: 8<HH9D9AJ<DB64AAO= ;4K9F. - 

 #DB<;6B8EF69AA4S CD4>F<>4 
�<8O D45BF: 
1. ";A4>B@?9A<9 E 54;B= CD4>F<><. 
2. �;GK9A<9 4CC4D4FAB-CDB7D4@@AB7B B59EC9K9A<S 54;O CD4>F<><. 
3. �OCB?A9A<9 <A8<6<8G4?PAOI ;484A<=. 
4. �OCB?A9A<9 CBDGK9A<= DG>B6B8<F9?S CD4>F<><. 
5. "HBD@?9A<9 BFK9F4 CB CD4>F<>9. 

108 "� 01, "� 02, 
"� 09, #� 
1.1, #� 1.2, 
#� 1.3, #� 
1.4, #� 1.5, 
#� 1.6 

 #DB@9:GFBKA4S 4FF9EF4J<S: 8<HH9D9AJ<DB64AAO= ;4K9F. - 

 �GDEB64S D45BF4 (CDB9>F) - 

 #DB@9:GFBKA4S 4FF9EF4J<S: Q>;4@9A CB @B8G?R. 8 

 �E97B 476  
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3. ("$ / �"!&$"�3 �  �&"��+�%���  �&�$���/, "#$����32Щ�� 
#$"*��'$/ "*�!���!�3 �!�!��, ' �!��, #$��&�+�%�"�" "#/&�, 

)�$��&�$��'2Щ�) 1&�#/ ("$ �$"��!�3 �" #�&�!*�� 

 

3 6>?RK49F >BAFDB?PAO9 ;484A<S < >D<F9D<< <I BJ9A><, 4 F4>:9 BC<E4-
A<S HBD@ < CDBJ98GD 8?S Q>;4@9A4 CB @B8G?R/>64?<H<>4J<BAAB7B Q>;4@9A4 
CB # , CD98A4;A4K9A 8?S BCD989?9A<S >4K9EF64 BE6B9A<S B5GK4RM<@<ES 
CDBH9EE<BA4?PAB7B @B8G?S (7BFB6ABEFP > 6OCB?A9A<R 6<84 CDBH9EE<BA4?P-
AB= 89SF9?PABEF<, 6?489A<9 #� < "�). (BA8 BJ9ABKAOI ED98EF6 CB CDBH9E-
E<BA4?PAB@G @B8G?R CD98EF46?9A 6 #D<?B:9A<< № 2. 
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4. '%�"��3 $������*�� #$"(�%%�"!��0!"�"  "�'�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<= 35, 36, 37, 24 
< ?9>J<BAAOI 4G8<FBD<=. 
�G8<FBD<< 8?S E4@BEFBSF9?PAB= D45BFO №144. 
"5BDG8B64A<9 GK95AB7B >45<A9F4: GK95A4S @959?P, >B@CPRF9D 6 E5BD9, CDB9>FBD, 

Q>D4A. 
 

4.2. 'K95AB-@9FB8<K9E>B9 < <AHBD@4J<BAAB9 B59EC9K9A<9 CDBH9EE<BA4?PAB7B @B8G?S 
 

4.2.1. #9D9K9AP BEAB6AB= < 8BCB?A<F9?PAB= GK95AB= ?<F9D4FGDO, A9B5IB8<@B= 8?S 
BE6B9A<S CDBH9EE<BA4?PAB7B @B8G?S 
 

"EAB6A4S GK95A4S ?<F9D4FGD4: 
1. �.�. #B>B?B8<A4, !.�. �B?7B64, �.�. �A4AP96 $96PR<DB64A<9 CDB7D4@@AOI @B8G-

?9= : GK95A<> 8?S EFG8. GKD9:89A<= ED98. CDBH. B5D4;B64A<S. 3  .: �;84F9?PE><= J9AFD 
«�>489@<S», 2020. 3 208 E. IBSN 978-5-4468-8609-8. 
2. �.�. �9A9?PF 'K95AB-@9FB8<K9E>B9 CBEB5<9 CB 8<EJ<C?<A9 «'CD46?9A<9 >4K9EF6B@ 

D4;D45BF>< #"» - %#5. : �;8-6B %#�' �& ", 2020. 4 187 E. 4 &9>EF : Q?9>FDBAAO= // 
�4AP : Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 4 URL: https://e.lanbook.com/book/43557 (84F4 
B5D4M9A<S: 25.09.2025). 4 $9:<@ 8BEFGC4: 8?S 46FBD<;. CB?P;B64F9?9=. 
3. �.�. �B64?96E>4S  9FDB?B7<S, >4K9EF6B < E9DF<H<>4J<S CDB7D4@@AB7B B59EC9K9A<S 

: GK95. CDB7D4@@4, DG>B6B8EF6B CB <;GK9A<R 8<EJ<C?<AO, GK95AB9 CBEB5<9, CD4>F<>G@ CB 
>GDEG, F9EFB6O9 ;484A<S CB 8<EJ<C?<A9. 3  .:  �'1%�, 2020 7. 3 96 E. ISBN 978-5-8114-
1832-9 4 &9>EF : Q?9>FDBAAO= // �4AP : Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 4 URL: 
https://e.lanbook.com/book/61361 (84F4 B5D4M9A<S: 25.09.2025). 4 $9:<@ 8BEFGC4: 8?S 46-
FBD<;. CB?P;B64F9?9=. 

 
�BCB?A<F9?PA4S GK95A4S ?<F9D4FGD4: 
1. �.�.  4;GD, �.�. ,4C<DB, !.�. "?P89DB779 'CD46?9A<9 CDB9>F4@<. GK95. CBEB5<9 

8?S EFG89AFB6. 3  .: "@974 3 �, 2004 7. 3 960 E.  ISBN 978 5 370 01058 3. 

 

4.2.2. #9D9K9AP D9EGDEB6 <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< «�AF9D-
A9F» (84?99 - E9FP «�AF9DA9F»), A9B5IB8<@OI 8?S BE6B9A<S CDBH9EE<BA4?PAB7B @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@»№ 2024-Q5E BF 09.07.2024 

% 12.07.2024 CB 
11.07.2025 

2 

�B7B6BD A4 8BEFGC > 1�% «1�% 2$��&» (CB?A4S 
>B??9>J<S) @9:8G ''!<& 6 ?<J9 8<D9>FBD4 %( 
''!<& < """ «1?9>FDBAAB9 <;84F9?PEF6B 2$��&» 
№ 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» № 
223-883 BF 19.08.2024 

01.10.2024 CB 
30.09.2025 
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4 �B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G ''!<& < 
<;84F9?PEF6B@ «�4AP» № "��-647 BF 08.07.2024 

% 08.08.2024 CB 
07.08.2025 

5 
�B7B6BD A4 8BEFGC > %1� @9:8G ''!<& < 
<;84F9?PEF6B@ «�4AP» № %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� № "��-1283 BF 05.12.2024 

% 01.01.2025 CB 
30.12.2025 

7 �B7B6BD A4 �� 8<EE9DF4J<= @9:8G ''!<& < $�� № 
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» № 5/A 
BF 16.10.2024 7. 

% 23.10.2024 CB 
22.10.2025 

 
№ �8D9E (URL) 

1. http://bookwebmaster.narod.ru/ 
2. http://sdo.strbsu.ru 
 

4.3.3. #9D9K9AP <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI CD< BEGM9EF6?9A<< 
B5D4;B64F9?PAB7B CDBJ9EE4 CB CDBH9EE<BA4?PAB@G @B8G?R, 6>?RK4S C9D9K9AP CDB-
7D4@@AB7B B59EC9K9A<S < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@ (CD< A9B5IB8<@BEF<) 

 

№!4<@9AB64A<9 �B?-6B #�/�B7B6BD 

Kaspersky Endpoint Security  970/ """ «��$-%"(&» �B7B6BD №223/028 BF 
15.11.2023  

Office Standart 2007 Russian 
OpenLicensePack NoLevel Acdmc 

200/ """ «"5M9EF6B <AHBD@4J<BAAOI F9IAB-
?B7<=». �BEG84DEF69AAO= >BAFD4>F №13 BF 
06.05.2009 

Office Standart 2007 Russian 
OpenLicensePack NoLevel Acdmc 

137/ ��" «%BHF�4=A &D9=8». �BEG84DEF69A-
AO= >BAFD4>F BF 18.03.2008 

Office Standart 2010 RUS OLP 
NL Acdmc 

200/ �<J9A;<BAAO= 8B7B6BD №04297 BF 
9.04.2012 

#DB7D4@@AO= >B@C?9>E «%4@B-
8<47ABEF<>4» 

200/ �# 2AGE5496 '.�. �B7B6BD №71 BF 
26.01.2012 7. 

�" «'H4A9F» (�AF9DA9F) �B7B6BD №73240733 27.12.2024  
%#% �BAEG?PF4AF �R8:9FAO9 

BD74A<;4J<< 
��, �"!%'�0&�!& """. �B7B6BD № 

223/540 BF 30.01.2025. 
%CD46BKAB-CD46B64S E<EF9@O 

"�4D4AF" 
�4D4AF """ *'#. �B7B6BD № 12112 BF 

01.01.2025  

Windows 7 !9B7D4A<K9AAB A4 3 7B84/ Microsoft Imagine. 
#B8C<E>4 №8001361124 BF 04.10.20177. 

Windows 10 !9B7D4A<K9AAB A4 3 7B84/ Microsoft Imagine. 
#B8C<E>4 №8001361124 BF 04.10.20177. 

�4;4 Q?9>FDBAAOI C9D<B8<K9-
E><I <;84A<= 

!9B7D4A<K9AAB/ """ «���%». �B7B6BD №133-
# 1650 BF 03.07.2018 7. 

1�% «�4AP» !9B7D4A<K9AAB/ """ «1�% ��!0». �B7B6BD 
№848 BF 03.09.2018 7. 

http://bookwebmaster.narod.ru/
http://sdo.strbsu.ru/
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�4;4 84AAOI «1?9>FDBAAB-
5<5?<BF9KA4S E<EF9@4 elibrary» 

!9B7D4A<K9AAB/ """ «$'!��». �B7B6BD 
№1256 BF 13.12.2017 7. 

1�% «'A<69DE<F9FE>4S 5<5?<B-
F9>4 BA?4=A» 

27000 / """ «!9>E 98<4». �B7B6BD №847 BF 
03.09.2018 7. 

1?9>FDBAAB-5<5?<BF9KA4S E<-
EF9@4 Znanium 

!9B7D4A<K9AAB/ �!�!�'  """ �B7B6BD BF 
09.07.2024 № 2024 Q5E 

1?9>FDBAAB-5<5?<BF9KA4S E<-
EF9@4 «1�% 2$��&  

!9B7D4A<K9AAB/ 1���&$"!!"� ����&��0-
%&�" 2$��& """ �B7B6BD BF 06.03.2025 № 
1/25-1�% 
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№ 
C/C 

!4<@9AB64A<9 D4;89?B6 < F9@ �B?-
6B 
K4-
EB6 

�4?9A-
84DAO9 
EDB>< 
<;GK9-
A<S 
(C?4A) 

�<8 ;4AS-
F<S 

�B@4LA99 
;484A<9 

 �� 02.01. 
"9IAB?B7<S D4;D45BF>< CDB7D4@@AB7B B59E-
C9K9A<S  

76 K    

 
1 

"EAB6AO9 CBASF<S. �4M<F4 CDB-
7D4@@AB7B B59EC9K9A<S. 

2/2 3A64DP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

2  �?4EE<H<>4J<S #". "C9D4J<BAAO9 
E<EF9@O. �AEFDG@9AF4D<= F9IAB?B-
7<= CDB7D4@@<DB64A<S 

2/4 3A64DP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

3 �<;A9AAO= J<>? CDB7D4@@AB7B 
B59EC9K9A<S. "EAB6O D4;D45BF>< 
CDB7D4@@AB7B B59EC9K9A<S. 

2/6  3A64DP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

4  B89?< :<;A9AAB7B J<>?4. &9IAB-
?B7<S CDB7D4@@<DB64A<S 6 >B@C4-
A<< Microsoft. 

2/8 (96-
D4?P 

?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

5 &9IA<K9E>B9 ;484A<9 A4 CDB9>F<DB-
64A<9 CDB7D4@@O 

2/10  (96-
D4?P 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

6 &9IA<K9E>B9 ;484A<9 A4 CDB9>F<DB-
64A<9 CDB7D4@@O 

2/12 (96-
D4?P 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

7  !4K4?4 GA<H<J<DB64AAB7B S;O>4 
@B89?<DB64A<S UML. !9CDB7D4@@-
AO9 EGMABEF<. 

2/14 
 

 4DF ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

 !4K4?4 GA<H<J<DB64AAB7B S;O>4 
@B89?<DB64A<S UML. �4D<4AFO <E-
CB?P;B64A<S 

2/16   4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

 !4K4?4 GA<H<J<DB64AAB7B S;O>4 
@B89?<DB64A<S UML. �4D<4AFO <E-
CB?P;B64A<S 

2/18  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

 !4K4?4 GA<H<J<DB64AAB7B S;O>4 
@B89?<DB64A<S UML.  

2/20  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

8 %F48<S D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S «1E><;AO= CDB9>F». 

2/22   4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

9 %F48<S D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S «1E><;AO= CDB9>F». 

2/24   4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 �<47D4@@O UML. �<47D4@@O B5N-
9>FB6. �<47D4@@O CD9J989AFB6. 
�<47D4@@O 6;4<@B89=EF6<=. �<4-

2/26  4DF ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
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7D4@@O 89SF9?PABEF< EC9>F4 

11 %F48<S D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S «&9IA<K9E><= CDB9>F» 

2/28  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

12 %F48<S D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S «&9IA<K9E><= CDB9>F» 

2/30  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

13 %B6D9@9AAO9 F9IAB?B7<< CDB7D4@-
@<DB64A<S. "5N9>FAB-
BD<9AF<DB64AAB9 CDB7D4@@<DB64-
A<9. 

2/32  4DF ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

14 &9IAB?B7<S OLE. #D<AJ<C D45BFO 
.NET 

2/34 �CD9?P ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

15 �ECB?P;B64A<9 B5N9>FAB-
BD<9AF<DB64AAB7B CDB7D4@@<DB64-
A<S (""#) 8?S EB;84A<S >4K9EF69A-
AB7B CDB7D4@@AB7B B59EC9K9A<S 

2/36 �CD9?P CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

16 �ECB?P;B64A<9 B5N9>FAB-
BD<9AF<DB64AAB7B CDB7D4@@<DB64-
A<S (""#) 8?S EB;84A<S >4K9EF69A-
AB7B CDB7D4@@AB7B B59EC9K9A<S 

2/38 �CD9?P CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

17 �ECB?P;B64A<9 6<;G4?PAOI >B@CB-
A9AF 8?S EB;84A<S >4K9EF69AAOI 
CDB7D4@@. 

2/40 �CD9?P CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

18 �ECB?P;B64A<9 6<;G4?PAOI >B@CB-
A9AF 8?S EB;84A<S >4K9EF69AAOI 
CDB7D4@@. 

2/42 �CD9?P CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

19 &9EF<DB64A<9 < BF?48>4 CDB7D4@@. 
!489:ABEFP CDB7D4@@AB7B B59EC9-
K9A<S. #BDS8B> D4;D45BF>< F9EFB6. 

2/44 �CD9?P ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

20 �6FB@4F<;4J<S F9EF<DB64A<S. 
!489:ABEFP CDB7D4@@AB7B B59EC9-
K9A<S. �B?<K9EF69AAO9 I4D4>F9D<-
EF<>< A489:ABEF< CDB7D4@@ 

2/46 �CD9?P ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

21 %D98EF64 BF?48>< CDB7D4@@ 6 B5N9>F-
AB-BD<9AF<DB64AAB@ CDB7D4@@<DB64-
A<< 

2/48 @4= CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

22 %D98EF64 BF?48>< CDB7D4@@ 6 B5N9>F-
AB-BD<9AF<DB64AAB@ CDB7D4@@<DB64-
A<< 

2/50 @4= CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

23 �ECB?P;B64A<9 EF<?S CDB7D4@@<DB64-
A<S 

2/52 @4= CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

24 �ECB?P;B64A<9 EF<?S CDB7D4@@<DB64-
A<S 

2/54 @4= CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

25  9FB8O BCF<@4?PAB= B5D45BF>< F9>-
EFB6B= <AHBD@4J<< 

2/56 @4= CD4>F<K9-
E>B9 ;4AS-

D9L9A<9 
;484K 
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F<9 
26 "CF<@4?PAB9 CBEFDB9A<9 EFDG>FGD 

84AAOI 
2/58 @4=  CD4>F<K9-

E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

27 %FDG>FGDAB9 CDB7D4@@<DB64A<9 E <E-
CB?P;B64A<9@ CDBJ98GD < HGA>J<= 

2/60 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

28 #DB7D4@@<DB64A<9 E <ECB?P;B64A<9@ 
ED98EF6 7D4H<K9E>B= <AHBD@4J<< 

2/62 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

29 �ECB?P;B64A<9 OLE- < COM-
F9IAB?B7<= CDB7D4@@<DB64A<S 

2/64 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 �<47D4@@O UML. �<47D4@@O B5N-
9>FB6.  

2/66 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 �<47D4@@O UML. �<47D4@@O CD9-
J989AFB6.  

2/68 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 �<47D4@@O UML. �<47D4@@O 6;4<-
@B89=EF6<=.  

2/70 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 �<47D4@@O UML. �<47D4@@O 89S-
F9?PABEF< 

2/72  <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 �<47D4@@O UML. �<47D4@@O 89S-
F9?PABEF< 

2/74 <RAP CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

19 &9EF<DB64A<9 < BF?48>4 CDB7D4@@.  2/76 <RAP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

 �� 02.02. 
ИAEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< 
CDB7D4@@AB7B B59EC9K9A<S  
 

76 K    

 
1 

#BASF<9 HGA>J<< < HGA>J<BA4?P-
AB= CDB7D4@@O. �EFBD<S D4;6<F<S 
S;O>B6 HGA>J<BA4?PAB7B CDB-
7D4@@<DB64A<S. #DB7D4@@<DB64-
A<9 CD< CB@BM< HGA>J<=. 

2/2 3A64DP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

2 �@C9D4F<6AO=, B5N9>FAB-
BD<9AF<DB64AAO=, ?B7<K9E><= < 
HGA>J<BA4?PAO= CB8IB8O > CDB-
7D4@@<DB64A<R 3 8BEFB<AEF64, A9-
8BEF4F>< < BEAB6AO9 I4D4>F9D<-
EF<><. 

2/4 3A64DP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

3 "5M<9 E6989A<S B HGA>J<BA4?PAB@ 
CB8IB89 > CDB7D4@@<DB64A<R. 

2/6 3A64DP ?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

4 "EAB6O HGA>J<BA4?PAB7B CDB-
7D4@@<DB64A<S A4 S;O>9 Haskell. 

2/8 (96-
D4?P 

?9>J<S EBEF46?9-
A<9 BCBD-
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"EAB6O S;O>4 Haskell.  %<@6B?O, 
>BAEF4AFO, 4FB@O, ?B7<K9E><9 ;A4-
K9A<S. 

AB7B >BA-
EC9>F4 

(96
D4?P 

�4;B6O9 HGA>J<<. 1?9@9AF4DAO9 
CBASF<S; CD<9@O CDB7D4@@<DB64-
A<S. 

 

2/10 (96-
D4?P 

?9>J<S EBEF46?9-
A<9 BCBD-
AB7B >BA-
EC9>F4 

(96
D4?P 

#DB7D4@@<DB64A<9 69F6?9A<=. 2/12 (96-
D4?P 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

7  #DB7D4@@<DB64A<9 69F6?9A<=. 2/14 (96-
D4?P 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

8 #DB7D4@@<DB64A<9 69F6?9A<=. 2/16 (96-
D4?P 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

9 
 

#DB7D4@@<DB64A<9 69F6?9A<=. 2/18 (96-
D4?P 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

10 "C9D4FBD 6O5BD4. 2/20  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

11 "C9D4FBD 6O5BD4. 2/22  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

12 "C9D4FBD 6O5BD4. 2/24  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

13 "C9D4FBD 6O5BD4. 2/26  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

14 "C9D4FBDO J<>?4. 2/28  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

15 "C9D4FBDO J<>?4. 2/30  4DF CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

16 "C9D4FBDO J<>?4. 2/32 �C-
D9?P  
 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

17 "C9D4FBDO J<>?4. 2/34 �C-
D9?P  
 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

18 #DB7D4@@<DB64A<9 @4EE<6B6. 2/36 �C-
D9?P  
 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 

19 #DB7D4@@<DB64A<9 @4EE<6B6. 2/38 �C-
D9?P  
 

CD4>F<K9-
E>B9 ;4AS-
F<9 

D9L9A<9 
;484K 
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8<47D4@@O. #D<@9D 8<47D4@@O E <ECB?P;B64A<9@ BFABL9A<= «D4EL<DS9F» < «6>?RK4-
9F». #BASF<9 CD9J989AF4 < EJ9A4D<S. 
 

3. �BAJ9CFG4?PA4S @B89?P E<EF9@O: >BAJ9CFG4?PAO9 >?4EEO, E<EF9@AO9 EB5OF<S < E<-
EF9@AO9 BC9D4J<<. %CBEB5 <I CD98EF46?9A<S 6 6<89 UML-8<47D4@@. #D<@9D >BAJ9C-
FG4?PAB7B BC<E4A<S CD9J989AF4. 
 

4. �<47D4@@O 6;4<@B89=EF6<S >4> Q?9@9AFO >BAJ9CFG4?PAB= @B89?<. %<AF4>E<E 8<4-
7D4@@ 6;4<@B89=EF6<S. 
 

5. #DB9>F<DB64A<9 CDB7D4@@AOI ED98EF6. *9?< < ;484K< QF4C4 CDB9>F<DB64A<S. #BASF<9 
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F. %FB<@BEF< C9D96B;>< 1F DO5O <; IB?B8<?PA<>4  6 @474;<A  ;484AO 6 6<89 @4FD<-

JO , 4x6. 
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?4749@, KFB CD<DBEF 6OCGE>4 CDB8G>J<< A4 i-@ CD98CD<SF<< A9 ;46<E<F BF EG@@O ED98EF6, 
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 4 6 2 1 8  25 
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B8AB= C4DO KG?B> < 6 D4;@9D9 4 DG5. BF CDB<;6B8EF64 < CDB84:< B8AB= C4DO ABE>B6. #DB-
<;6B8EF6B >4:8B7B <;89?<S BEGM9EF6?S9FES A4 FD9I GK4EF>4I. �4FD4FO FDG84 (6 K4E4I) A4 
CDB<;6B8EF6B B8AB= C4DO G>4;4AO 6 E?98GRM9= F45?<J9 8?S >4:8B7B GK4EF>4: 

 
$G>B6B8EF6B D4EEK<F4?B, KFB 6 E?98GRM9@ @9ESJ9 H<D@4 9:98A96AB 5G89F D4ECB?4-

74FP E?98GRM<@< D9EGDE4@< D45BK97B 6D9@9A< A4 >4:8B@ <; GK4EF>B6: 60 K A4 GK4EF>9 1; 
70 K A4 GK4EF>9 2 < 100 K A4 GK4EF>9 3. %>B?P>B C4D ABE>B6 < KG?B> E?98G9F CDB<;6B8<FP 
9:98A96AB, 9E?< H<D@4 IBK9F @4>E<@<;<DB64FP CD<5O?P? 

 
��$��!& 8 

�484A<9 1  
%BEF46<FP @4F9@4F<K9E>GR @B89?P E?98GRM9= ;484K<. �@9RFES FD< CGA>F4 CB-

EF46>< B8ABDB8AB7B 7DG;4 �1, �2, �3 < CSFP CGA>FB6 �1, �2, �3, �4, �5 CBFD95?9A<S 
QFB7B 7DG;4. !4 CGA>F4I �1, �2 < �3 A4IB8<FES 7DG; EBBF69FEF69AAB 6 >B?<K9EF69 200, 
450, 250 FBAA. � CGA>FO �1, �2, �3, �4, �5 FD95G9FES 8BEF46<FP EBBF69FEF69AAB 100, 
125, 325, 250, 100 FBAA 7DG;4. $4EEFBSA<9 @9:8G CGA>F4@< CBEF46>< < CGA>F4@< CB-
FD95?9A<S CD<6989AB 6 F45?<J9: 

#GA>-
FO CB-
EF46>< 

#GA>FO CBFD95?9A<S 

�1 �2 �3 �4 �5 

�1 5 8 7 10 3 

�2 4 2 2 5 6 

�3 7 3 5 9 2 

 

�484A<9 2  

'K4EFB> CDB<;6B8-
EF64 

1 2 3 

+G?>< 0,02 0,03 0,03 
!BE>< 0,01 0,01 0,02 
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#D<69EF< > >4ABA<K9E>B= HBD@9 ;484KG ?<A9=AB7B CDB7D4@@<DB64A<S 

 

 

 

 
 
��$��!& 9 
 

�484A<9 1  
�B@C4A<S CDB<;6B8<F CB?>< 8?S 64AAOI >B@A4F 86GI D4;@9DB6 - � < �. �79AFO CB 

CDB84:9 EK<F4RF, KFB 6 A989?R A4 DOA>9 @B:9F 5OFP D94?<;B64AB 8B 550 CB?B>. �?S >4:-

8B= CB?>< F<C4 � FD95G9FES 2  @4F9D<4?4, 4 8?S CB?>< F<C4 � - 3 @4F9D<4?4. 

�B@C4A<S @B:9F CB?GK<FP 8B 1200 @4F9D<4?4 6 A989?R. �?S <;7BFB6?9A<S B8AB= 

CB?>< F<C4 � FD95G9FES 12 @<A @4L<AAB7B 6D9@9A<, 4 8?S <;7BFB6?9A<S B8AB= CB?>< F<C4 

� - 30 @<A; @4L<AG @B:AB <ECB?P;B64FP 160 K4E 6 A989?R. �E?< CD<5O?P BF CDB84:< CB-

?B> F<C4 � EBEF46?S9F 3 89A9:AOI 98<A<JO, 4 BF CB?B> F<C4 � - 4 89A. 98., FB E>B?P>B CB-

?B> >4:8B7B F<C4 E?98G9F 6OCGE>4FP 6 A989?R? 

�484A<9 2  

�; FD9I IB?B8<?PA<>B6 , 6@9M4RM<I @BDB:9AAGR DO5G 6 >B?<K9EF64I 
ai F, A9B5IB8<@B CBE?98ARR 8BEF46<FP 6 CSFP @474;<AB6  6 >B?<K9EF64I F. 
%FB<@BEF< C9D96B;>< 1F DO5O <; IB?B8<?PA<>4  6 @474;<A  ;484AO 6 6<89 @4FD<JO

, 3x5. 
!4C<E4FP @4F9@4F<K9E>GR @B89?P ;484K< < EC?4A<DB64FP C9D96B;>< F4>, KFB5O <I B5-

M4S EFB<@BEFP 5O?4 @<A<@4?PAB=. 
 
 
 
 
 
��$��!& 10 
 

�484A<9 1  
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%BEF46<FP @4F9@4F<K9E>GR @B89?P E?98GRM9= ;484K<. #D98CB?B:<@, KFB 8?S CDB-
<;6B8EF64 CDB8G>J<< 6<84 � < � @B:AB <ECB?P;B64FP @4F9D<4? FD9I EBDFB6. #D< QFB@ 
A4 <;7BFB6?9A<9 98<A<JO <;89?<S 6<84 � D4EIB8G9FES >7 C9D6B7B EBDF4, >7 6FB-
DB7B EBDF4 < >7 FD9FP97B EBDF4. !4 <;7BFB6?9A<9 CDB8G>J<< 6<84 � D4EIB8G9FES 
>7 C9D6B7B EBDF4, >7 6FBDB7B EBDF4, >7 FD9FP97B EBDF4. !4 E>?489 H45D<>< <@99FES 
6E97B @4F9D<4?4 C9D6B7B EBDF4 >7, 6FBDB7B EBDF4 >7, FD9FP97B EBDF4  >7. "F D94-
?<;4J<< 98<A<JO 7BFB6B= CDB8G>J<< 6<84 � H45D<>4 <@99F CD<5O?P 6<84  DG5., 4 BF 
D94?<;4J<< 98<A<JO 7BFB6B= CDB8G>J<< 6<84 � H45D<>4 <@99F CD<5O?P 6<84  DG5. 
"CD989?<FP @4>E<@4?PAGR CD<5O?P BF D94?<;4J<< 6E9= CDB8G>J<< 6<8B6 � < �. 

 

 

�484A<9 2  
�@9RFES FD< CGA>F4 CBEF46>< B8ABDB8AB7B 7DG;4 �1, �2, �3 < CSFP CGA>FB6 �1, �2, 

�3, �4, �5 CBFD95?9A<S QFB7B 7DG;4. !4 CGA>F4I �1, �2 < �3 A4IB8<FES 7DG; EBBF69F-
EF69AAB 6 >B?<K9EF69 ,  FBAA. � CGA>FO �1, �2, �3, �4, �5 FD95G9FES 8BEF4-
6<FP EBBF69FEF69AAB FBAA 7DG;4. $4EEFBSA<9 @9:8G CGA>F4@< CB-
EF46>< < CGA>F4@< CBFD95?9A<S CD<6989AB 6 F45?<J9: 

#GA>-
FO CBEF46-
>< 

#GA>FO CBFD95?9A<S 

�1 �2 �3 �4 �5 

�1 D11 D12 D13 D14 D15 

�2 D21 D22 D23 D24 D25 

�3 D31 D32 D33 D34 D35 

!4=F< F4>B= C?4A ;4>D9C?9A<S CBFD95<F9?9= ;4 CBEF46M<>4@< B8ABDB8AB7B 7DG;4, 
KFB5O B5M<9 ;4FD4FO CB C9D96B;>4@ 5O?< @<A<@4?PAO@<. 

=300, =250, =200, 

=210, =150, =120, =135, 
=135.  

 

4.3. #9D9K9AP 6BCDBEB6 CB GEFAB@G BCDBEG 
$4;89? 1. &9IAB?B7<S D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S 
1. +FB F4>B9 F9IAB?B7<S D4;D45BF>< #"? 
2. +FB S6<?BEP CD98CBEO?>B= EF4AB6?9A<S 8<EJ<C?<AO «&9IAB?B7<S D4;D45BF>< 

#"»? +FB S6<?BEP CD<K<AB= EFD9@<F9?PAB7B D4;6<F<S #"? 
3. +9@ BF?<K4RFES CDB7D4@@4 < CDB7D4@@AB9 B59EC9K9A<9? 
4. �BEF4FBKAB ?< CD< D45BF9 A48 CDB9>FB@ 5B?PLB= CDB7D4@@AB= E<EF9@O 5OFP 

>B@C9F9AFAO@ 6 B5?4EF< 6OK<E?<F9?PAB= F9IA<>< < CDB7D4@@<DB64A<<. #BK9@G? 
5.  B:9F ?< 5B?PL4S CDB7D4@@A4S E<EF9@4 5OFP BF?4:9A4 8B >BAJ4 < CBK9@G? 
6. #D< >4><I GE?B6<SI EB;84AAO= CDB7D4@@AO= >B@C?9>E @B:9F 5OFP A4;64A CDB-
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7D4@@AO@ CDB8G>FB@? 
7. +FB F4>B9 E<EF9@AB9 CDB7D4@@AB9 B59EC9K9A<9? 
8. +FB F4>B9 <AEFDG@9AF4D<= F9IAB?B7<< CDB7D4@@<DB64A<S? 
 
$4;89? 2. �AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S. 
1. !9B5IB8<@O9 <AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@ 
2. +4EFB <ECB?P;G9@O9 <AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@ 
3. %C9J<4?<;<DB64AAO9 <AEFDG@9AF4?PAO9 ED98EF64 D4;D45BF>< CDB7D4@@ 
4. �AF97D<DB64AAO9 ED98O D4;D45BF>< 
5. %D98EF64 D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S 
6. "CD989?9A<9 «D4;D45BF>4 CDB7D4@@» 
7. &D< QF4C4 D4;D45BF>< CDB7D4@@ 
8. %D98EF64 CDB9>F<DB64A<S CD<?B:9A<= 
9. %D98EF64 D94?<;4J<< CDB7D4@@AB7B >B84 
 
$4;89? 3.  4F9@4F<K9E>B9 @B89?<DB64A<9 
1. +FB CBA<@49FES CB8 B5N9>FB@ @B89?<DB64A<S? 
2. +FB F4>B9 7<CBF9;4 6 @B89?<DB64A<<? 
3. �4=F9 BCD989?9A<9 @B89?<. 
4. +FB F4>B9 @4F9@4F<K9E>4S @B89?P? 
5. #D<698<F9 CD<@9D 4A4?B7<< 6 H<;<K9E><I CDBJ9EE4I. 
6. �4=F9 >?4EE<H<>4J<R CDBJ9EEB6 >4> B5N9>FB6 @B89?<DB64A<S. 
7. +9@ BF?<K4RFES EFBI4EF<K9E><9 CDBJ9EEO BF 89F9D@<A<DB64AAOI? 
8. "C<L<F9 CBEF4AB6>G ;484K< @B89?<DB64A<S 6 B5M9@ 6<89. 
9. �4=F9 B5MGR >?4EE<H<>4J<R @4F9@4F<K9E><I @B89?9=. 
10. �4>B64 EFDG>FGD4 @B89?< @4F9@4F<K9E>B7B CDB7D4@@<DB64A<S? 
11. +FB CBA<@4RF CB8 EFDG>FGDAB-C4D4@9FD<K9E><@ BC<E4A<9@ B5N9>F4 @B89?<DB-

64A<S? 
12. � K9@ EBEFB<F D4;?<K<9 @9:8G ?<A9=AO@< < A9?<A9=AO@< @B89?S@<? 
13. � >4><I E?GK4SI <ECB?P;G9FES >BDD9?SJ<BAAO= >BQHH<J<9AF, 4 6 >4><I 2 >BD-

D9?SJ<BAAB9 BFABL9A<9 >4> >D<F9D<= 489>64FABEF< @B89?<? 
14. �4=F9 >?4EE<H<>4J<R @B89?<DG9@OI CDBJ9EEB6 CB I4D4>F9DG <I CDBF9>4A<S. 
15. #9D9K<E?<F9 BEAB6AO9 QF4CO CBEFDB9A<S @4F9@4F<K9E>B= @B89?<. 
16. "C<L<F9 @9FB8 4>F<6AB7B < C4EE<6AB7B Q>EC9D<@9AF4. +9@ BA< BF?<K4RFES? 
17. �4>B= @4F9@4F<K9E><= 4CC4D4F <ECB?P;G9FES CD< E<AF9;9 @4F9@4F<K9E><I @B-

89?9= 89F9D@<A<DB64AAOI CDBJ9EEB6? 
18. �4><9 E<EF9@O BFABESF > E<EF9@4@ E D4ECD989?9AAO@< C4D4@9FD4@<? 
19. +FB F4>B9 EC?BLA4S ED984? 
20. �4><@ GD46A9A<9@ 6 K4EFAOI CDB<;6B8AOI @B89?<DG9FES CDBJ9EE F9C?BC9D9AB-

E4? 
21. � K9@ EBEFB<F <89S @9FB84 4A4?B7<=? 
22. "C<L<F9 Q>EC9D<@9AF4?PAB-EF4F<EF<K9E><= @9FB8 @B89?<DB64A<S. 

 ��.02.01  
#D4>F<K9E>4S D45BF4 1 

&9IA<K9E>B9 ;484A<9 A4 CDB9>F<DB64A<9 CDB7D4@@O 
&9?P D45BFO: B;A4>B@<FPES E CD46<?4@< A4C<E4A<S F9IA<K9E>B7B ;484A<S. 
�"%& 2.610-2006. !4EFBSM<= EF4A84DF GEF4A46?<649F CBDS8B> CBEFDB9A<S < BHBD@?9A<S F9IA<-

K9E>B7B ;484A<S A4 D4;D45BF>G CDB7D4@@O <?< CDB7D4@@AB7B <;89?<S 8?S 6OK<E?<F9?PAOI @4L<A, 
>B@C?9>EB6 < E<EF9@ A9;46<E<@B BF <I A4;A4K9A<S < B5?4EF< CD<@9A9A<S. 

"5M<9 E6989A<S 
1. &D95B64A<S > BHBD@?9A<R 
1.1. &9IA<K9E>B9 ;484A<9 BHBD@?SRF 6 EBBF69FEF6<< E �"%& 2.610-2006 A4 ?<EF4I HBD@4F4 �4 < 

A3, >4> CD46<?B, 59; ;4CB?A9A<S CB?9= ?<EF4. !B@9D4 ?<EFB6 (EFD4A<J) CDBEF46?SRF 6 69DIA9= K4EF< 
?<EF4 A48 F9>EFB@. 
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1.2. �<EF GF69D:89A<S < F<FG?PAO= ?<EF BHBD@?SRF 6 EBBF69FEF6<< E  �"%& 2.610-2006.  �A-
HBD@4J<BAAGR K4EFP (4AABF4J<R < EB89D:4A<9), ?<EF D97<EFD4J<< <;@9A9A<= 8BCGE>49FES 6 8B>G-
@9AF A9 6>?RK4FP. 

1.3.  �?S 6A9E9A<S <;@9A9A<= < 8BCB?A9A<= 6 F9IA<K9E>B9 
;484A<9 A4 CBE?98GRM<I EF48<SI D4;D45BF>< CDB7D4@@O <?< 
CDB7D4@@AB7B <;89?<S > A9@G 6OCGE>4RF 8BCB?A9A<9. %B7?4EB64A<9 < GF69D:89A<9 8BCB?A9A<S > 
F9IA<K9E>B@G ;484A<R CDB6B8SF 6 FB@ :9 CBDS8>9, >BFBDO= GEF4AB6?9A 8?S F9IA<K9E>B7B ;484A<S. 

1.4. &9IA<K9E>B9 ;484A<9 8B?:AB EB89D:4FP E?98GRM<9 D4;89?O: 
• A4;64A<9 CDB7D4@@O < B5?4EFP CD<@9A9A<S; 
• BEAB64A<9 8?S D4;D45BF><; 
• A4;A4K9A<9 D4;D45BF><; 
• F9IA<K9E><9 FD95B64A<S >CDB7D4@@9 <?< CDB7D4@@AB@G <;89?<R; 
• F9IA<>B3Q>BAB@<K9E><9 CB>4;4F9?<; 
• EF48<< < QF4CO D4;D45BF><: 
• CBDS8B> >BAFDB?S < CD<9@><; 
• CD<?B:9A<S. 
� ;46<E<@BEF< BF BEB59AABEF9= CDB7D4@@O <?< CDB7D4@@AB7B <;89?<S 8BCGE>49FES GFBKASFP EB-

89D:4A<9 D4;89?B6, 66B8<FP AB6O9 D4;89?O <?< B5N98<ASFP BF89?PAO9 <; A<I. 
2. %B89D:4A<9 D4;89?B6 
2.1. � D4;89?9 «!4<@9AB64A<9 < B5?4EFP CD<@9A9A<S» G>4;O64RF A4<@9AB64A<9, >D4F>GR I4D4>-

F9D<EF<>G B5?4EF< CD<@9A9A<S CDB7D4@@O <?< CDB7D4@@AB7B <;89?<S < B5N9>F4, 6 >BFBDB@ <ECB?P-
;GRF CDB7D4@@G <?< CDB7D4@@AB9 <;89?<9. 

2.2. � D4;89?9 «"EAB64A<9 8?S D4;D45BF><» 8B?:AO 5OFP G>4;4AO: 
• 8B>G@9AF (8B>G@9AFO), A4 BEAB64A<< >BFBDOI 6989FES D4;D45BF>4; 
• BD74A<;4J<S, GF69D8<6L4S QFBF 8B>G@9AF, < 84F4 97B GF69D:89A<S; 
• A4<@9AB64A<9 < (<?<) GE?B6AB9 B5B;A4K9A<9 F9@O D4;D45BF><. 
2.3. � D4;89?9 «!4;A4K9A<9 D4;D45BF><» 8B?:AB 5OFP G>4;4AB 

HGA>J<BA4?PAB9   <   Q>EC?G4F4J<BAAB9   A4;A4K9A<9   CDB7D4@@O 
<?< CDB7D4@@AB7B <;89?<S.  

2.4. $4;89? «&9IA<K9E><9 FD95B64A<S > CDB7D4@@9 <?< CDB7D4@@AB@G <;89?<R» 8B?:9A EB89D-
:4FP E?98GRM<9 CB8D4;89?O: 

• FD95B64A<S > HGA>J<BA4?PAO@ I4D4>F9D<EF<>4@; 
• FD95B64A<S > A489:ABEF<; 
• GE?B6<S Q>EC?G4F4J<<; 
• FD95B64A<S > EBEF46G < C4D4@9FD4@ F9IA<K9E><I ED98EF6; 
• FD95B64A<S > <AHBD@4J<BAAB= < CDB7D4@@AB= EB6@9EF<@BEF<; 
• FD95B64A<S > @4D><DB6>9 < GC4>B6>9; 
• FD95B64A<S > FD4AECBDF<DB64A<R < ID4A9A<R; 
• EC9J<4?PAO9 FD95B64A<S. 
2.4.1. � CB8D4;89?9 «&D95B64A<S > HGA>J<BA4?PAO@ I4D4>F9D<EF<>4@» 8B?:AO 5OFP G>4;4AO 

FD95B64A<S > EBEF46G 6OCB?AS9@OI HGA>J<=, BD74A<;4J<< 6IB8AOI < 6OIB8AOI 84AAOI, 6D9@9A-
AO@ I4D4>F9D<EF<>4@ < F.C. 

2.4.2. � CB8D4;89?9 «&D95B64A<S > A489:ABEF<» 8B?:AO 5OFP G>4;4AO FD95B64A<S > B59EC9K9-
A<R A489:AB7B HGA>J<BA<DB64A<S   (B59EC9K9A<9   GEFB=K<6B7B   HGA>J<BA<DB64A<S,   >BAFDB?P 6IB8-
AB= < 6OIB8AB= <AHBD@4J<<, 6D9@S 6BEEF4AB6?9A<S CBE?9 BF>4;4 < F.C.). 

2.4.3. � CB8D4;89?9 «'E?B6<S Q>EC?G4F4J<<» 8B?:AO  5OFP G>4;4AO GE?B6<S Q>EC?G4F4J<< 
(F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, BFABE<F9?PA4S 6?4:ABEFP 8?S 6O5D4AAOI F<CB6 ABE<F9?9= 84A-
AOI), CD< >BFBDOI 8B?:AO B59EC9K<64FPES ;484AAO9 
I4D4>F9D<EF<><, 4 F4>:9 6<8 B5E?G:<64A<S, A9B5IB8<@B9 >B?<K9EF6B < >64?<H<>4J<S C9DEBA4?4. 

2.4.4. � CB8D4;89?9 «&D95B64A<S > EBEF46G < C4D4@9FD4@ F9IA<K9E><I ED98EF6» G>4;O64RF A9B5-
IB8<@O= EBEF46 F9IA<K9E><I ED98EF6 E G>4;4A<9@ <I F9IA<K9E><I I4D4>F9D<EF<>. 

2.4.5. � CB8D4;89?9 «&D95B64A<S > <AHBD@4J<BAAB= < CDB7D4@@AB= EB6@9EF<@BEF<» 8B?:AO 
5OFP G>4;4AO FD95B64A<S > <AHBD@4J<BAAO@ EFDG>FGD4@ A4 6IB89 < 6OIB89 < @9FB84@ D9L9A<S, 
<EIB8AO@ >B84@, S;O>4@ CDB7D4@@<DB64A<S. #D< A9B5IB8<@BEF< 8B?:A4 B59EC9K<64FPES ;4M<F4 
<AHBD@4J<< < CDB7D4@@. 

2.4.6. � CB8D4;89?9 «&D95B64A<S > @4D><DB6>9 < GC4>B6>9» 6 B5M9@ E?GK49 G>4;O64RF FD95B64-
A<S > @4D><DB6>9 CDB7D4@@AB7B <;89?<S, 64D<4AFO < ECBEB5O GC4>B6><. 

2.4.7.  � CB8D4;89?9 «&D95B64A<S > FD4AECBDF<DB64A<R < ID4A9A<R» 8B?:AO 5OFP G>4;4AO 8?S 
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CDB7D4@@AB7B <;89?<S GE?B6<S FD4AECBDF<DB64A<S, @9EF4 ID4A9A<S, GE?B6<S ID4A9A<S, GE?B6<S E>?4-
8<DB64A<S, EDB>< ID4A9A<S 6 D4;?<KAOI GE?B6<SI. 

2.5. � D4;89?9 «&9IA<>B3Q>BAB@<K9E><9 CB>4;4F9?<» 8B?:AO 
5OFP G>4;4AO: BD<9AF<DB6BKA4S Q>BAB@<K9E>4S QHH9>F<6ABEFP 
CD98CB?4749@4S 7B8B64S CBFD95ABEFP, Q>BAB@<K9E><9 CD9<@GM9EF64 D4;D45BF>< CB ED46A9A<R E ?GK-
L<@< BF9K9EF69AAO@< < ;4DG59:AO@< B5D4;J4@< <?< 4A4?B74@<. 

2.6. � D4;89?9 «%F48<< < QF4CO D4;D45BF><* GEF4A46?<64RF 
A9B5IB8<@O9 EF48<< D4;D45BF><, QF4CO < EB89D:4A<9 D45BF (C9D9K9AP CDB7D4@@AOI 8B>G@9AFB6, >B-
FBDO9 8B?:AO 5OFP D4;D45BF4AO, EB7?4EB64AO < GF69D:89AO), 4 F4>:9, >4> CD46<?B, EDB>< D4;D45BF-
>< < BCD989?SRF <ECB?A<F9?9=. 

2.7. �   D4;89?9   «#BDS8B>   >BAFDB?S   <   CD<9@><»   8B?:AO 5OFP G>4;4AO 6<8O <ECOF4A<= < 
B5M<9 FD95B64A<S > CD<9@>9 D45BFO. 

2.8. � CD<?B:9A<SI > F9IA<K9E>B@G ;484A<R CD< A9B5IB8<@BEF< CD<6B8SF: 
• C9D9K9AP A4GKAB-<EE?98B64F9?PE><I < 8DG7<I D45BF, B5BEAB6O64RM<I D4;D45BF>G; 
• EI9@O 4?7BD<F@B6, F45?<JO, BC<E4A<S, B5BEAB64A<S, D4EK9FO < 8DG7<9 8B>G@9AFO, >BFBDO9 

@B7GF 5OFP <ECB?P;B64AO CD< D4;D45BF>9; 
• 8DG7<9 <EFBKA<>< D4;D45BF><. 

 

#D<@9D 6OCB?A9A<S ;484A<S 
1. �6989A<9 

$45BF4 6OCB?AS9FES 6 D4@>4I CDB9>F4 «�6FB@4F<;<DB64AA4S E<EF9@4 BC9D4F<6AB-8<EC9FK9DE>B7B 
GCD46?9A<S Q?9>FDB-, F9C?BEA45:9A<9@ >BDCGEB6 <AEF<FGF4». 

2. "EAB64A<9 8?S D4;D45BF>< 
2.1. "EAB64A<9@ 8?S 84AAB= D45BFO E?G:<F 8B7B6BD № ___ BF _________ 20___ 7. 
2.2. !4<@9AB64A<9 D45BFO: 
2.3. « B8G?P 46FB@4F<;<DB64AAB= E<EF9@O BC9D4F<6AB-8<EC9FK9DE>BFB GCD46?9A<S F9C?BEA45-

:9A<9@ >BDCGEB6 <AEF<FGF4». 
2.4. �ECB?A<F9?<: "�" «�45BD4FBD<S EB;84A<S CDB7D4@@AB7B B59EC9K9A<S. 
2.5. %B<ECB?A<F9?<: A9F. 

3. !4;A4K9A<9 D4;D45BF>< 
%B;84A<9 @B8G?S 8?S >BAFDB?S < BC9D4F<6AB= >BDD9>F<DB6>< EBEFBSA<S BEAB6AOI C4D4@9FDB6 

F9C?BB59EC9K9A<S >BDCGEB6  BE>B6E>B7B <AEF<FGF4. 
4.&9IA<K9E><9 FD95B64A<S 

4.1. &D95B64A<S > HGA>J<BA4?PAO@ I4D4>F9D<EF<>4@ 
4.1.2. %BEF46 6OCB?AS9@OI HGA>J<=. $4;D454FO649@B9 #" 8B?:AB B59EC9K<64FP: 
 E5BD < 4A4?<; <AHBD@4J<< B D4EIB8B64A<< F9C?4, 7BDSK9= < IB?B8AB= 6B8O CB 84AAO@ F9C-

?BEK9FK<>B6 SA-94 A4 6E9I F9C?B6OI 6OIB84I; 
 E5BD < 4A4?<; <AHBD@4J<< E GEFDB=EF6 GCD46?9A<S E<EF9@4@<  6B;8GLAB7B BFBC?9A<S  <  

>BA8<J<BA<DB64A<S F<C4 $&1 < $&2 (D4;D45BF>< >4H98DO %  1 < &*); 
 CD9864D<F9?PAO= 4A4?<; <AHBD@4J<< A4 CD98@9F A4IB:89A<S C4D4@9FDB6 6 8BCGEF<@OI 

CD989?4I < E<7A4?<;<DB64A<9 CD< 6OIB89 C4D4@9FDB6 ;4 CD989?O 8BCGE>4; 
 6O84KG D9>B@9A84J<= CB 84?PA9=L9= D45BF9;  
 BFB5D4:9A<9 F9>GM97B EBEFBSA<S CB A45BDG C4D4@9FDB6 3J<>?<K9E>< CBEFBSAAB (D9:<@  D4-

5BFO >DG7?BEGFBKAO=), CD<   EBID4A9A<<   C9D<B8<KABEF<   >BAFDB?S   CDBK<I  C4D4@9FDB6; 
 6<;G4?<;4J<R <AHBD@4J<< CB D4EIB8G F9C?BABE<F9?S; 
 F9>GMGR, 4A4?B7<KAB CB>4;4A<S@ EK9FK<>B6; 
 E A4>BC?9A<9@ ;4 CDBL98L<9 EGF><, A989?R, @9ESJ 3 6 6<89 CBK4EB6B7B 7D4H<>4 8?S <AHBD-

@4J<< ;4 EGF>< < A989?R; 
 EGFBKAO= D4EIB8 3 8?S <AHBD@4J<< ;4 @9ESJ. 
�?S GEFDB=EF6 GCD46?9A<S CD<FBKAB= 69AF<?SJ<9= F9>GM4S <AHBD@4J<S 8B?:A4 EB89D:4FP AB@9D 

CD<FBKAB= E<EF9@O < 6E9 C4D4@9FDO, 6O84649@O9 A4 EB5EF69AAO= <A8<>4FBD. 
#B BF89?PAB@G ;4CDBEG BEGM9EF6?SRFES 6AGFD9AA<9 A4EFDB=><. 
� >BAJ9 BFK9FAB7B C9D<B84 E<EF9@4 8B?:A4 4DI<6<DB64FP 84AAO9. 
4.1.2. "D74A<;4J<S 6IB8AOI < 6OIB8AOI 84AAOI  
�EIB8AO9 84AAO9 6 E<EF9@G CBEFGC4RF 6 6<89 ;A4K9A<= E 84FK<>B6, GEF4AB6?9AAOI 6 CB@9M9A<-

SI <AEF<FGF4. 1F< ;A4K9A<S BFB5D4:4RFES A4 >B@CPRF9D9 8<EC9FK9D4. #BE?9 4A4?<;4 CBEFGC<6L9= 
<AHBD@4J<< BC9D4FBD 8<EC9FK9DE>B7B CGA>F4 GEF4A46?<649F A9B5IB8<@O9 C4D4@9FDO 8?S GEFDB=EF6, 
D97G?<DGRM<I BFBC?9A<9 < 69AF<?SJ<R 6 CB@9M9A<SI. �B;@B:A4 F4>:9 46FB@4F<K9E>4S GEF4AB6>4 
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A9>BFBDOI C4D4@9FDB6 8?S GEFDB=EF6 D97G?<DB64A<S. 
"EAB6AB= D9:<@ <ECB?P;B64A<S E<EF9@O 3 9:98A96A4S D45BF4. 
4.2. &D95B64A<S > A489:ABEF< 
�?S B59EC9K9A<S A489:ABEF< A9B5IB8<@B CDB69DSFP >BDD9>FABEFP CB?GK49@OI 84AAOI E 84FK<-

>B6. 
4.3. 'E?B6<S Q>EC?G4F4J<< < FD95B64A<S > EBEF46G < C4D4@9FD4@ F9IA<K9E><I ED98EF6 
�?S D45BFO E<EF9@O 8B?:9A 5OFP 6O89?9A BF69FEF69AAO= BC9D4FBD.&D95B64A<S > EBEF46G < C4D4-

@9FD4@ F9IA<K9E><I ED98EF6 GFBKASRFES A4 QF4C9 QE><;AB7B CDB9>F<DB64A<S E<EF9@O. 
4.4. &D95B64A<S > <AHBD@4J<BAAB= < CDB7D4@@AB= EB6@9EF<@BEF< 
#DB7D4@@4 8B?:A4 D45BF4FP A4 C?4FHBD@4I Windows. 
4.5. &D95B64A<S > FD4AECBDF<DB6>9 < ID4A9A<R 
#DB7D4@@4 CBEF46?S9FES A4 ?4;9DAB@ ABE<F9?9 <AHBD@4J<<. #DB7D4@@A4S 8B>G@9AF4J<S CB-

EF46?S9FES 6 Q?9>FDBAAB@ < C9K4FAB@ 6<89. 
4.6. %C9J<4?PAO9 FD95B64A<S.#DB7D4@@AB9 B59EC9K9A<9 8B?:AB <@9FP 8DG:9EF69AAO= <A-

F9DH9=E, D4EEK<F4AAO= A4 CB?P;B64F9?S (6 C?4A9 >B@CPRF9DAB= 7D4@BFABEF<) ED98A9= >64?<H<>4-
J<<.�6<8G B5N9@ABEF< CDB9>F4 ;484K< CD98CB?4749FES D9L4FP CBQF4CAB, CD< QFB@ @B8G?< #", EB-
;84AAO9 6 D4;AB9 6D9@S, 8B?:AO CD98CB?474FP 6B;@B:ABEFP A4D4M<64A<S E<EF9@O < 5OFP EB-
6@9EF<@O 8DG7 E 8DG7B@, CBQFB@G 8B>G@9AF4J<S A4 CD<ASFB9 Q>EC?G4F4J<BAAB9 #" 8B?:A4 EB89D:4FP 
CB?AGR <AHBD@4J<R, A9B5IB8<@GR 8?S D45BFO CDB7D4@@<EFB6. 3;O> CDB7D4@@<DB64A<S 6O5<D49F 
<ECB?A<F9?P, BA 8B?:9A B59EC9K<64FP 6B;@B:ABEFP <AF97D4J<< CDB7D4@@AB7B B59EC9K9A<S E A9>BFB-
DO@< 6<84@< C9D<H9D<=AB7B B5BDG8B64A<S (A4CD<@9D, EK9FK<> SA-94 < F.C.). 

5. &D95B64A<S > CDB7D4@@AB= 8B>G@9AF4J<< 
"EAB6AO@< 8B>G@9AF4@<, D97?4@9AF<DGRM<@< D4;D45BF>G 5G8GM<I CDB7D4@@, 8B?:AO 5OFP 8B-

>G@9AFO �8<AB= E<EF9@O CDB7D4@@AB= 8B>G@9AF4J<< (�%#�); DG>B6B8EF6B CB?P;B64F9?S, DG>B6B8-
EF6B 48@<A<EFD4FBD4, BC<E4A<9 CD<@9A9A<S. 

6. &9IA<>B-Q>BAB@<K9E><9 CB>4;4F9?< 
1HH9>F<6ABEFP E<EF9@O BCD989?S9FES G8B5EF6B@ <ECB?P;B64A<S E<EF9@O 8?S >BAFDB?S < GCD46-

?9A<S BEAB6AO@< C4D4@9FD4@< F9C?BB59EC9K9A<S CB@9M9A<=  BE>B6E>B7B <AEF<FGF4, 4 F4>:9 Q>BAB-
@<K9E>B= 6O7B8B=, CB?GK9AAB= BF 6A98D9A<S 4CC4D4FAB3CDB7D4@@AB7B >B@C?9>E4. 

7. #BDS8B> >BAFDB?S < CD<9@>< 
#BE?9 C9D984K< <ECB?A<F9?9@ BF89?PAB7B HGA>J<BA4?PAB7B @B8G?S CDB7D4@@O ;4>4;K<>G CB-

E?98A<= <@99F CD46B F9EF<DB64FP @B8G?P 6 F9K9A<9 E9@< 8A9=. #BE?9 F9EF<DB64A<S ;4>4;K<> 8B?:9A 
CD<ASFP D45BFG CB 84AAB@G QF4CG <?< 6 C<EP@9AAB@ 6<89 <;?B:<FP CD<K<AG BF>4;4 BF CD<ASF<S. � 
E?GK49 B5BEAB64AAB7B BF>4;4 <ECB?A<F9?P B5S;G9FES 8BD45BF4FP @B8G?P. 

 
8. �4?9A84DAO= C?4A D45BF 

!4;64A<9 QF4C4 %DB>< 
QF4C4 

+9@ ;4>4K<-
649FES QF4C 

1. �;GK9A<9 
CD98@9FAB= B5?4EF<. 
#DB9>F<DB64A<9 E<-
EF9@O. $4;D45BF>4 
CD98?B:9A<= CB D94?<-
;4J<< E<EF9@O. 

01.02.20_
_ 3 28.02.20__ 

#D98?B:9A<S 
CB D45BF9 E<EF9-
@O. �>F E84K<3
CD<ё@>< 

2. $4;D45BF>4 
CDB7D4@@AB7B @B8G?S 
CB E5BDG < 4A4?<;G <A-
HBD@4J<< EB EKёFK<>B6 
< GEFDB=EF6 GCD46?9-
A<S. �A98D9A<9 E<EF9-
@O 8?S B8AB7B <; >BD-
CGEB6 +�'. 

01.03.20_
_ 3 31.08.20__ 

#DB7D4@@-
AO= >B@C?9>E 

3. &9EF<DB64A<9 
< BF?48>4 @B8G?S. 
�A98D9A<9 E<EF9@O 6B 
6E9I >BDCGE4I +�'. 

01.09.20_
_ 3 30.12.20__ 

�BFB64S E<-
EF9@4 >BAFDB?S 
F9C?BEA45:9A<S, 
GEF4AB6?9AA4S 6 
8<EC9FK9DE>B@ 
CGA>F9 

#DB7D4@@A4S 
8B>G@9AF4J<S. 
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�>F E84K<3CD<ё@4 
D45BF  

 
$G>B6B8<F9?P D45BF                                                   %<8BDB6 �.�. 

 
$<E. 1.1. #D<@9D F<FG?PAB7B ?<EF4 A4 F9IA<K9E>B9 ;484A<9  

�A8<6<8G4?PAO9 ;484A<S 
!<:9 CD<6989AO 15 64D<4AFB6 CDB7D4@@AOI CDB8G>FB6. #B G>4;4A<R CD9CB8464F9?S 6O59D<-

F9 E6B9 <A8<6<8G4?PAB9 ;484A<9. $4;D45BF4=F9 F9IA<K9E>B9 ;484A<9 A4 EB;84A<9 CDB7D4@@AB7B 
CDB8G>F4 CB 6E9@ FD95B64A<S@. 

1. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�6FBFD4AECBDF».  
2. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�9>4A4F <AEF<FGF4».  
3. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «"5E?G:<64A<9 54A>B@4F4».  
4. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «'CD46?9A<9 7BEF<A<J9=».  
5. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�O84K4 >D98<FB6 6 54A>9».  
6. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «%FDB<F9?PA4S H<D@4».  
7. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «'CD46?9A<9 5<5?<BF9KAO@ HBA8B@».  
8. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  D45BFA<>4 E>?484». 
9. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  48@<A<EFD4FBD4 4F9?P9 CB D9@BAFG BD7F9IA<-

><». 
10. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  48@<A<EFD4FBD4 46FBE4?BA4». 
11. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  48@<A<EFD4FBD4 D9EFBD4A4». 
12. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  EBFDG8A<>4 �1%4». 
13. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  48@<A<EFD4FBD4 4QDBCBDF4». 
14. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  D45BFA<>4 BF89?4 >48DB6». 
15. $4;D45BF>4 CDB7D4@@AB7B >B@C?9>E4 «�$  48@<A<EFD4FBD4 ECBDF>B@C?9>E4». 

 
#D4>F<K9E>4S D45BF4 2. %F48<S D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S.«1E><;AO= 

CDB9>F» 
&9?P D45BFO: A4GK<FPES EB;8464FP HBD@4?PAO9 @B89?< < A4 <I BEAB69 BCD989?SFP EC9J<-

H<>4J<< D4;D454FO649@B7B CDB7D4@@AB7B B59EC9K9A<S.  
#B87BFB6>4 > ?45BD4FBDAB= D45BF9  
";A4>B@<FPES E ?9>J<BAAO@ @4F9D<4?B@ CB F9@9 «1F4CO D4;D45BF>< CDB7D4@@AB7B B59E-

C9K9A<S. �A4?<; FD95B64A<= < BCD989?9A<9 EC9J<H<>4J<= CDB7D4@@AB7B B59EC9K9A<S» GK95-
AB= 8<EJ<C?<AO «&9IAB?B7<S D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S».  

&9BD9F<K9E>4S K4EFP 
$4;D45BF>4 EC9J<H<>4J<= CDB7D4@@AB7B B59EC9K9A<S A4K<A49FES E 4A4?<;4 FD95B64A<= > 
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A9@G. � D9;G?PF4F9 4A4?<;4 CB?GK4RF EC9J<H<>4J<< D4;D454FO649@B7B CDB7D4@@AB7B B59EC9-
K9A<S, EFDBSF B5MGR @B89?P 97B 6;4<@B89=EF6<S E CB?P;B64F9?9@ <?< 8DG7<@< CDB7D4@@4@< < 
>BA>D9F<;<DGRF 97B BEAB6AO9 HGA>J<<.  

#D< EFDG>FGDAB@ CB8IB89 > CDB7D4@@<DB64A<R A4 QF4C9 4A4?<;4 < BCD989?9A<S EC9J<H<-
>4J<= D4;D454FO64RF FD< F<C4 @B89?9=: @B89?< HGA>J<=, @B89?< 84AAOI < @B89?< CBFB>B6 
84AAOI. #BE>B?P>G D4;AO9 @B89?< BC<EO64RF CDB9>F<DG9@B9 CDB7D4@@AB9 B59EC9K9A<9 E D4;-
AOI EFBDBA, D9>B@9A8G9FES <ECB?P;B64FP ED4;G A9E>B?P>B @B89?9=, D4;D454FO649@OI 6 6<89 
8<47D4@@, < CBSEASFP <I F9>EFB6O@< BC<E4A<S@<, E?B64DS@< < F. C.  

%FDG>FGDAO= 4A4?<; CD98CB?4749F <ECB?P;B64A<9 E?98GRM<I 6<8B6 @B89?9=:  
• 8<47D4@@ CBFB>B6 84AAOI (DFD 3 Data Flow Diagrams), BC<EO64RM<I 6;4<@B89=EF6<9 

<EFBKA<>B6 < CBFD95<F9?9= <AHBD@4J<< K9D9; CDBJ9EEO, >BFBDO9 8B?:AO 5OFP D94?<;B64AO 6 
E<EF9@9;  

• 8<47D4@@ «EGMABEFP 3 E6S;P» (ERD 3 Entity-Relationship Diagrams), BC<EO64RM<I 54;O 
84AAOI D4;D454FO649@B= E<EF9@O;  

• 8<47D4@@ C9D9IB8B6 EBEFBSA<= (STD 3 State Transition Diagrams), I4D4>F9D<;GRM<I CB-
6989A<9 E<EF9@O 6B 6D9@9A<;  

• HGA>J<BA4?PAOI 8<47D4@@ (@9FB8<>4 SADT);  
• EC9J<H<>4J<= CDBJ9EEB6;  
• E?B64DS F9D@<AB6.  
%C9J<H<>4J<< CDBJ9EEB6 B5OKAB CD98EF46?SRF 6 6<89 >D4F>B7B F9>EFB6B7B BC<E4A<S, EI9@ 

4?7BD<F@B6, CE968B>B8B6, Flow-HBD@ <?< 8<47D4@@ !4EE< 3 ,A9=89D@4A4.  
%?B64DP F9D@<AB6 CD98EF46?S9F EB5B= >D4F>B9 BC<E4A<9 BEAB6AOI CBASF<=, <ECB?P;G9@OI 

CD< EBEF46?9A<< EC9J<H<>4J<=. "A 8B?:9A 6>?RK4FP BCD989?9A<9 BEAB6AOI CBASF<= CD98@9F-
AB= B5?4EF<, BC<E4A<9 EFDG>FGD Q?9@9AFB6 84AAOI, <I F<CB6 < HBD@4FB6, 4 F4>:9 6E9I EB>D4-
M9A<= < GE?B6AOI B5B;A4K9A<=.  

% CB@BMPR 8<47D4@@ C9D9IB8B6 EBEFBSA<= @B:AB @B89?<DB64FP CBE?98GRM99 HGA>J<B-
A<DB64A<9 E<EF9@O A4 BEAB69 99 CD98O8GM97B < F9>GM97B HGA>J<BA<DB64A<S.  B89?<DG9@4S 
E<EF9@4 6 ?R5B= ;484AAO= @B@9AF 6D9@9A< A4IB8<FES FBKAB 6 B8AB@ <; >BA9KAB7B @AB:9EF64 
EBEFBSA<=. % F9K9A<9@ 6D9@9A< BA4 @B:9F <;@9A<FP E6B9 EBEFBSA<9, CD< QFB@ C9D9IB8O @9:8G 
EBEFBSA<S@< 8B?:AO 5OFP FBKAB BCD989?9AO. 

(GA>J<BA4?PAO9 8<47D4@@O BFD4:4RF 6;4<@BE6S;< HGA>J<= D4;D454FO649@B7B CDB7D4@@-
AB7B B59EC9K9A<S.  

"A< EB;84RFES A4 D4AA<I QF4C4I CDB9>F<DB64A<S E<EF9@, 8?S FB7B KFB5O CB@BKP CDB9>F<-
DB6M<>G 6OS6<FP BEAB6AO9 HGA>J<< < EBEF46AO9 K4EF< CDB9>F<DG9@B= E<EF9@O <, CB 6B;@B:-
ABEF<, B5A4DG:<FP < GEFD4A<FP EGM9EF69AAO9 BL<5><. �?S EB;84A<S HGA>J<BA4?PAOI 8<4-
7D4@@ CD98?4749FES <ECB?P;B64FP @9FB8B?B7<R SADT. �<47D4@@O CBFB>B6 84AAOI.  

�?S BC<E4A<S CBFB>B6 <AHBD@4J<< 6 E<EF9@9 CD<@9ASRFES 8<47D4@@O CBFB>B6 84AAOI 
(DFD 3 Data flow diagrams). DFD CB;6B?S9F BC<E4FP FD95G9@B9 CB6989A<9 E<EF9@O 6 6<89 EB6B-
>GCABEF< CDBJ9EEB6, 6;4<@B89=EF6GRM<I CBED98EF6B@ E6S;O64RM<I <I CBFB>B6 84AAOI. DFD 
CB>4;O649F, >4> >4:8O= <; CDBJ9EEB6 CD9B5D4;G9F E6B< 6IB8AO9 CBFB>< 84AAOI 6 6OIB8AO9 
CBFB>< 84AAOI < >4> CDBJ9EEO 6;4<@B89=EF6GRF @9:8G EB5B=.  

�<47D4@@4 «EGMABEFP 3 E6S;P» 3 <AEFDG@9AF D4;D45BF>< @B89?9= 84AAOI, B59EC9K<64RM<= 
EF4A84DFAO= ECBEB5 BCD989?9A<S 84AAOI < BFABL9A<= @9:8G A<@<.  

"A4 6>?RK49F EGMABEF< < 6;4<@BE6S;<, BFD4:4RM<9 BEAB6AO9 5<;A9E-CD46<?4 CD98@9FAB= 
B5?4EF<. &4>4S 8<47D4@@4 A9 E?<L>B@ 89F4?<;<DB64A4, 6 A99 6>?RK4RFES BEAB6AO9 EGMABEF< < 
E6S;< @9:8G A<@<, >BFBDO9 G8B6?9F6BDSRF FD95B64A<S@, CD98NS6?S9@O@ > �%.  

#BDS8B> 6OCB?A9A<S D45BFO  
1. !4 BEAB69 F9IA<K9E>B7B ;484A<S <; ?45BD4FBDAB= D45BFO №1 6OCB?A<FP 4A4?<; HGA>J<-

BA4?PAOI < Q>EC?G4F4J<BAAOI FD95B64A<= > CDB7D4@@AB@G CDB8G>FG.  
2. "CD989?<FP BEAB6AO9 F9IA<K9E><9 D9L9A<S (6O5BD S;O>4 CDB7D4@@<DB64A<S, EFDG>FGD4 

CDB7D4@@AB7B CDB8G>F4, EBEF46 HGA>J<= ##, D9:<@O HGA>J<BA<DB64A<S) < ;4A9EF< D9;G?PF4FO 
6 8B>G@9AF, A4;O649@O= «1E><;AO@ CDB9>FB@».  

3. "CD989?<FP 8<47D4@@O CBFB>B6 84AAOI 8?S D9L49@B= ;484K<.  
4. "CD989?<FP 8<47D4@@O «EGMABEFP 3 E6S;P», 9E?< CDB7D4@@AO= CDB8G>F EB89D:<F 54;G 

84AAOI.  
5. "CD989?<FP HGA>J<BA4?PAO9 8<47D4@@O.  
6. "CD989?<FP 8<47D4@@O C9D9IB8B6 EBEFBSA<=.  
7. "CD989?<FP EC9J<H<>4J<< CDBJ9EEB6.  
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8. �B546<FP E?B64DP F9D@<AB6.  
9. "HBD@<FP D9;G?PF4FO, <ECB?P;GS MS Office 6 6<89 QE><;AB7B CDB9>F4.  
10. %84FP < ;4M<F<FP D45BFG.  
#BSEA<F9?PA4S ;4C<E>4 > QE><;AB@G CDB9>FG 
�4AAO= 8B>G@9AF S6?S9FES QE><;AO@ CDB9>FB@ A4 EB;84A<9 %<EF9@O 'CD46?9A<S �4;B= �4A-

AOI 8?S �<5?<BF9KAB7B (BA84 $BEE<=E>B= (989D4J<< (%'�� «�<5?<BF9>4»).  
#9D9K9AP BD74A<;4J<=, GK4EF6GRM<I 6 D4;D45BF>9 E<EF9@O, EDB>< < EF48<< D4;D45BF><, 4 F4>-

:9 99 J9?< < A4;A4K9A<9 G>4;4AO 6 F9IA<K9E>B@ ;484A<< A4 EB;84A<9 <AHBD@4J<BAAB= E<EF9@O.  
$4EE@BFD<@ CD<@9D QE><;AB7B CDB9>F4, F<FG?PAO= ?<EF >BFBDB7B CD<6989A A4 D<E. 2.1.  

 
$<E. 2.1. &<FG?PAO= ?<EF QE><;AB7B CDB9>F4 

 

�98B@BEFP QE><;AB7B CDB9>F4  
"EAB6AO9 F9IA<K9E><9 D9L9A<S  
$9L9A<S CB EFDG>FGD9 E<EF9@O %'�� «�<5?<BF9>4» 5G89F CD98EF46?SFP EB5B= C9DEBA4?PAGR 

E<EF9@G GCD46?9A<S ?B>4?PAB= 54;B= 84AAOI, D45BF4RM9= A4 B8AB@ >B@CPRF9D9.  
%<EF9@4 5G89F GCD46?SFP D9?SJ<BAAB= 54;B= 84AAOI, CD98EF46?SRM9= EB5B= A45BD E6S;4AAOI 

@9:8G EB5B= F45?<J 6 HBD@4F9 Paradox, 8BEFGC > >BFBDO@ BEGM9EF6?S9FES E CB@BMPR >?RK9= <?< 
<A89>EB6. %6989A<S 6 B8AB= F45?<J9 @B7GF BFD4:4FP E6989A<S <; 8DG7B=, < CD< <;@9A9A<< E6989-
A<= 6 C9D6B= F45?<J9 QF< <;@9A9A<S A9@98?9AAB BFB5D4:4RFES 6B 6FBDB=. &4><@ B5D4;B@ 5G89F 
8BEF<7AGF4 A9CDBF<6BD9K<6BEFP 84AAOI.  



60 
 

"5M4S EFDG>FGD4 54;O 84AAOI:  
1. �A>9FO BD74A<;4J<<, >BFBDO9 ;4D97<EFD<DB64AO 6 84AAB@ #(:  
• F<C CD98CD<SF<S (DBEE<=E>4S BD74A<;4J<S, H<;<K9E>B9 ?<JB, <ABEFD4AA4S BD74A<;4J<S, 

B5BEB5?9AAB9 CB8D4;89?9A<9); 
• 6<8 CD98CD<SF<S; 
• D97<EFD4J<BAAO= AB@9D D45BFB84F9?S 6 #($.  

2. %6<89F9?PEF6B: E9D<S, AB@9D.  
3. �4F4 6O84K< E6<89F9?PEF64.  
4. �!!.  
5. �##. 
6. !4<@9AB64A<9.  
7. 2D<8<K9E><= 48D9E. 
8. �8D9E CBEFBSAAB 89=EF6GRM97B BD74A4 (CD< BF?<K<< BF RD<8<K9E>B7B). 
9. �A>9FO EBFDG8A<>B6 QF<I BD74A<;4J<=. 
10. %6989A<S B EF4:9 EBFDG8A<>B6 QF<I BD74A<;4J<=.  
11. &45?<J4 C9D<B8B6 D45BFO EB E?98GRM9= EFDG>FGDB=:  

• !4K4?B C9D<B84 (84F4).  
• �BA9J C9D<B84 (84F4).  
• �<8 89SF9?PABEF< (D45BF4, E?G:54 EBJEFD4I, GIB8-89F<, 59;D, D945<?<F, GIB8-<A68, CDBH;45, 

C9D9E@BFD).  
• !4<@9AB64A<9 BD74A<;4J<<.  
• �B?:ABEFP.  
• &9DD<FBD<4?PAO9 GE?B6<S.  
$45BF4 E<EF9@O %'�� «�<5?<BF9>4» 5G89F HGA>J<BA<DB64FP 6 B8ABCB?P;B64F9?PE>B@ D9:<-

@9, 4 F4>:9 5G89F ECBEB5A4:  
• CDBE@4FD<64FP ;4C<E< 54;O 84AAOI (6 FB@ K<E?9 < CD< CB@BM< H<?PFDB6);  
• 8B546?SFP AB6O9 ;4C<E<;  
• G84?SFP ;4C<E<;  
• CD< 6IB89 6 E<EF9@G 5G89F ;4CD4L<64FPES C4DB?P.  
�6FB@4F<;<DB64AA4S E<EF9@4 8B?:A4 6OCB?ASFP E?98GRM<9 HGA>J<<:  
• E89?4FP ;4C<EP B C9AE<BAAB@ G8BEFB69D9A<<;  
• G84?<FP <AHBD@4J<R B C9AE<BAAB@ G8BEFB69D9A<<;  
• 6O84FP ECD46>G B 6E9I C9AE<BAAOI G8BEFB69D9A<SI;  
• ;4D979EFD<DB64FP AB6B9 CD98CD<SF<9 6 #( $(;  
• G84?<FP CD98CD<SF<9 <; 54;O 84AAOI;  
• 6O84FP ECD46>G B5B 6E9I CD98CD<SF<SI, ;4D97<EFD<DB64AAOI 6 #( $(; 
• CB8EK<F4FP C9AE<R 8?S D45BFA<>B6 CD98CD<SF<= A4 BEAB64A<< EF4:4;  
• 6O84FP ECD46>G B C9AE<BAAOI A4>BC?9A<SI D45BFA<>4.  
�?S D94?<;4J<< �% 5G89F <ECB?P;B64FPES ED984 CDB7D4@@<DB64A<S Boland Delphi 7.0 < S;O> 

CDB7D4@@<DB64A<S Object Pascal.  
�?S CB8EK9F4 C9AE<< 5G89F <ECB?P;B64FPES E?98GRM<= 4?7BD<F@. �A4K4?9 BCD989?S9FES EF4-

:96O= >BQHH<J<9AF C9AE<BA9D4. "A CB?4749FES D46AO@ 0,55 ;4 B5M<= FDG8B6B= EF4: 8B F9>GM9= 
84FO A9 @9A99 25 ?9F @G:K<A4@ < 20 ?9F :9AM<A4@. �4 >4:8O= CB?AO= 7B8 EF4:4 5B?PL9 G>4;4A-
AB7B EF4:96O= >BQHH<J<9AF G69?<K<649FES A4 0,01, AB A9 5B?99 K9@ A4 0,20.  

�4F9@ BCD989?S9FES BFABL9A<9 ;4D45BF>4 C9AE<BA9D4 > ED98A9@9ESKAB= ;4D45BFAB= C?4F9 6 
EFD4A9. 1FBF ;4D45BFB> @B:9F 5OFP 6;SF ;4 QFBF BFEK9FAO= C9D<B8 <?< ;4 ?R5O9 60 @9ESJ96 D45B-
FO CB8DS8, <?< FBF, <; >BFBDB7B 5O?4 <EK<E?9A4 C9AE<S A4 @B@9AF D9HBD@O. %D98A9@9ESKA4S ;4D-
C?4F4 6 EFD4A9 59D9FES ;4 FBF :9 E4@O= C9D<B8.  

"FABL9A<9 ;4D45BF>B6 GK<FO649FES 6 D4;@9D9 A9 E6OL9 1,2. �?S C9AE<BA9DB6, CDB:<64RM<I 
A4 �D4=A9@ %969D9, GK<FO649@B9 EBBFABL9A<9 6OL9: BF 1,4 8B 1,9 6 ;46<E<@BEF< BF GEF4AB6?9A-
AB7B 6 J9AFD4?<;B64AAB@ CBDS8>9 D4=BAAB7B >BQHH<J<9AF4 > ;4DC?4F9.  

�4F9@ EF4:96O= >BQHH<J<9AF G@AB:49FES A4 EBBFABL9A<9 ;4D45BF>B6 < A4 1671 DG5. 3 GF69D-
:89AAGR 8?S D4EK9FB6 ED98A9@9ESKAGR ;4DC?4FG 6 EFD4A9 ;4 III >64DF4? 2001 7. 1FB < 5G89F C9D9-
EK<F4AAO= D4;@9D FDG8B6B= C9AE<< CB AB6B@G ;4>BAB84F9?PEF6G 6 B5OKAB@ E?GK49. �E?< BA B>4-
;4?ES @9A99 660 DG5., FB D4;@9D C9AE<< CB6OL49FES 8B QFB7B 74D4AF<DB64AAB7B @<A<@G@4. 

�E?< C9AE<BA9D S6?S9FES <A64?<8B@ I 7DGCCO <?< 8BEF<7 > 1 SA64DS 2002 7. 6B;D4EF4 80 ?9F < 
5B?99, D4EEK<F4AAO= 6 QFB@ CBDS8>9 D4;@9D C9AE<< CB EF4DBEF< G69?<K<649FES A4 450 DG5.  

�E?< G C9AE<BA9D4 <@9RFES ?<J4, A4IB8SM<9ES A4 97B <:8<69A<<, FB D4EEK<F4AAO= D4;@9D 
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C9AE<< G69?<K<649FES A4 150 DG5. A4 >4:8B7B <:8<69AJ4, AB A9 5B?99 K9@ A4 FD9I 6 B5M9= E?B:-
ABEF<. 

�EFBKA<>< D4;D45BF><  
�4AAO= 8B>G@9AF D4;D454FO64?ES A4 BEAB64A<< �"%&34.698 3 90 A4 A4C<E4A<9 &� A4 46FB@4-

F<;<DB64AAO9 E<EF9@O GCD46?9A<S BF 01.01.1992 7. 
 
#D4>F<K9E>4S D45BF4 3. %F48<S D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S. «&9IA<K9E><= 

CDB9>F» 
&9?P D45BFO: <;GK<FP 6BCDBEO CDB9>F<DB64A<S CDB7D4@@AB7B B59EC9K9A<S.  
#B87BFB6>4 >  D45BF9  
";A4>B@<FPES E ?9>J<BAAO@ @4F9D<4?B@ CB F9@9 «1F4CO D4;D45BF>< CDB7D4@@AB7B B59EC9K9-

A<S. #DB9>F<DB64A<9 CDB7D4@@AB7B B59EC9K9A<S» GK95AB= 8<EJ<C?<AO «&9IAB?B7<S D4;D45BF>< 
CDB7D4@@AB7B B59EC9K9A<S».  

&9BD9F<K9E>4S K4EFP 
&9IA<K9E><= CDB9>F 3 B5D4; A4@9K9AAB7B > EB;84A<R B5N9>F4, CD98EF46?9AAO= 6 6<89 97B 

BC<E4A<S, EI9@, K9DF9:9=, D4EK9FB6, B5BEAB64A<=, K<E?B6OI CB>4;4F9?9=.  
*9?P F9IA<K9E>B7B CDB9>F4 3 BCD989?9A<9 BEAB6AOI @9FB8B6, <ECB?P;G9@OI CD< EB;84A<< 

<AHBD@4J<BAAB= E<EF9@O, < B>BAK4F9?PAB9 BCD989?9A<9 99 E@9FAB= EFB<@BEF<.  
&9IA<K9E>B9 CDB9>F<DB64A<9 CB8E<EF9@ BEGM9EF6?S9FES 6 EBBF69FEF6<< E GF69D:89AAO@ F9I-

A<K9E><@ ;484A<9@.  
&9IA<K9E><= CDB9>F CDB7D4@@AB= E<EF9@O CB8DB5AB BC<EO649F:  
• 6OCB?AS9@O9 HGA>J<< < 64D<4AFO <I <ECB?P;B64A<S;  
• EBBF69FEF6GRM<9 <@ 8B>G@9AFO; 
• EFDG>FGDO B5D454FO649@OI 54; 84AAOI;  
• 6;4<@BE6S;< 84AAOI;  
• 4?7BD<F@O <I B5D45BF><.  
&9IA<K9E><= CDB9>F 8B?:9A 6>?RK4FP 84AAO9 B5 B5N9@4I < <AF9AE<6ABEF< CBFB>B6 B5D454-

FO649@B= <AHBD@4J<<, >B?<K9EF69 CB?P;B64F9?9= CDB7D4@@AB= E<EF9@O, I4D4>F9D<EF<>4I B5BDG-
8B64A<S < CDB7D4@@AB7B B59EC9K9A<S, 6;4<@B89=EF6GRM97B E CDB9>F<DG9@O@ CDB7D4@@AO@ CDB-
8G>FB@.  

#D< D4;D45BF>9 F9IA<K9E>B7B CDB9>F4 BHBD@?SRFES:  
• 698B@BEFP F9IA<K9E>B7B CDB9>F4. "5M4S <AHBD@4J<S CB CDB9>FG;  
• CBSEA<F9?PA4S ;4C<E>4 > F9IA<K9E>B@G CDB9>FG. �6B8A4S <AHBD@4J<S, CB;6B?SRM4S 99 CB-

FD95<F9?R 5OEFDB BE6B<FP 84AAO9 CB >BA>D9FAB@G CDB9>FG;  
• BC<E4A<9 E<EF9@ >?4EE<H<>4J<< < >B8<DB64A<S;  
• C9D9K9AP 6IB8AOI 84AAOI (8B>G@9AFB6). #9D9K9AP <AHBD@4J<<, >BFBD4S <ECB?P;G9FES >4> 

6IB8SM<= CBFB> < E?G:<F <EFBKA<>B@ A4>BC?9A<S;  
• C9D9K9AP 6OIB8AOI 84AAOI (8B>G@9AFB6). #9D9K9AP <AHBD@4J<<, >BFBD4S <ECB?P;G9FES 8?S 

4A4?<;4 A4>BC?9AAOI 84AAOI;  
• BC<E4A<9 <ECB?P;G9@B7B CDB7D4@@AB7B B59EC9K9A<S.   
• C9D9K9AP CDB7D4@@AB7B B59EC9K9A<S < %'��, >BFBDO9 C?4A<DG9FES <ECB?P;B64FP 8?S EB;84-

A<S <AHBD@4J<BAAB= E<EF9@O;  
• BC<E4A<9 <ECB?P;G9@OI F9IA<K9E><I ED98EF6. #9D9K9AP 4CC4D4FAOI ED98EF6, A4 >BFBDOI 

C?4A<DG9FES D45BF4 CDB9>F<DG9@B7B CDB7D4@@AB7B CDB8G>F4;  
• CDB9>FA4S BJ9A>4 A489:ABEF< E<EF9@O. 1>EC9DFA4S BJ9A>4 A489:ABEF< E 6OS6?9A<9@ 

A4<5B?99 5?47BCB?GKAOI GK4EF>B6 CDB7D4@@AB= E<EF9@O < 99 G;><I @9EF;  
• 698B@BEFP B5BDG8B64A<S < @4F9D<4?B6. #9D9K9AP B5BDG8B64A<S < @4F9D<4?B6, >BFBDO9 CB-

FD95GRFES 6 IB89 D94?<;4J<< CDB9>F4.  
%FDG>FGDA4S EI9@4  
%FDG>FGDAB= A4;O64RF EI9@G, BFD4:4RMGR EBEF46 < 6;4<@B89=EF6<9 CB GCD46?9A<R K4EFS@< 

D4;D454FO649@B7B CDB7D4@@AB7B B59EC9K9A<S. 
%FDG>FGDA4S EI9@4 BCD989?S9FES 4DI<F9>FGDB= D4;D454FO649@B7B #": 
• EFDG>FGDO B5D454FO649@OI 54; 84AAOI;  
• 6;4<@BE6S;< 84AAOI;  
• 4?7BD<F@O <I B5D45BF><.  
$GA>J<BA4?PA4S EI9@4  
(GA>J<BA4?PA4S EI9@4 3 QFB EI9@4 6;4<@B89=EF6<S >B@CBA9AFB6 CDB7D4@@AB7B B59EC9K9A<S E 

BC<E4A<9@ <AHBD@4J<BAAOI CBFB>B6, EBEF464 84AAOI 6 CBFB>4I < G>4;4A<9@ <ECB?P;G9@OI H4=-
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?B6 < GEFDB=EF6.  
#BDS8B> 6OCB?A9A<S D45BFO  
1. !4 BEAB69 F9IA<K9E>B7B ;484A<S <; ?45BD4FBDAB= D45BFO №1 < EC9J<H<>4J<= <; ?45BD4-

FBDAB= D45BFO №2 D4;D45BF4FP GFBKA9AAO9 4?7BD<F@O CDB7D4@@, EBEF46?SRM<I ;484AAO= CDB-
7D4@@AO= @B8G?P.  

2. !4 BEAB69 GFBKA9AAOI < 8BD45BF4AAOI 4?7BD<F@B6 D4;D45BF4FP EFDG>FGDAGR EI9@G CDB-
7D4@@AB7B CDB8G>F4.  

3. $4;D45BF4FP HGA>J<BA4?PAGR EI9@G CDB7D4@@AB7B CDB8G>F4.  
4. "HBD@<FP D9;G?PF4FO, <ECB?P;GS MS Office 6 6<89 F9IA<K9E>B7B CDB9>F4. 
5. %84FP < ;4M<F<FP D45BFG.  
 
#D4>F<K9E>4S D45BF4 4. �ECB?P;B64A<9 B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64-

A<S (���) 8?я EB784A8я >4ч9EF69AAB7B CDB7D4@@AB7B B59EC9ч9A8я. 
&9?P D45BFO: CB;A4>B@<FPES E CD<AJ<C4@< B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64A<S 6 ED9-

89 Delphi. !4C<E4FP < BF?48<FP CDB7D4@@G ?<A9=AB7B 4?7BD<F@4, 6 >BFBDB= CD<EGFEF6B64?< 5O A9>B-
FBDO9 >D<F9D<< < CD<@<F<6O >4K9EF69AAB7B CDB7D4@@AB7B B59EC9K9A<S. 

"5M<9 E6989A<S 
�?4EE 3 45EFD4>FAO= F<C 84AAOI, 6>?RK4RM<= E6B=EF64 B5N9>F4 (CB?S) < @9FB8O. �?4EE CB;6B?S-

9F GCDBEF<FP CDBJ9EE CDB7D4@@<DB64A<S, F4> >4> K9?B69>G CDBM9 CD98EF46?SFP ?R5B= B5N9>F <; D9-
4?PABEF<, B5?484RM<= A9>BFBDO@< I4D4>F9D<EF<>4@< (E6B=EF64@<) < 89=EF6<S@<, >BFBDO9 @B:9F 
EB69DL4FP B5N9>F <?< >BFBDO9 @B:AB EB69DL4FP A48 A<@. 

�?4EE 3 QFB F<C 84AAOI. "5N9>F >?4EE4 3 C9D9@9AA4S F<C4 «>?4EE». �; BCD989?9A<S >?4EE4 E?98G9F 
C9D6B9 E6B=EF6B ""# 3<A>4CEG?SJ<S. �A>4CEG?SJ<S 84AAOI B;A4K49F, KFB BA< S6?SRFES A9 7?B54?P-
AO@< 3 8BEFGCAO@< 6E9= CDB7D4@@9, 4 ?B>4?PAO@< 3 8BEFGCAO@< FB?P>B @4?B= 99 K4EF<. �A>4CEG-
?SJ<S 46FB@4F<K9E>< CB8D4;G@9649F ;4M<FG 84AAOI. �?S QFB7B 6 EFDG>FGD9 class <ECB?P;G9FES EC9-
J<H<>4FBD D4;89?4 private, EB89D:4M<= 84AAO9 < @9FB8O, 8BEFGCAO9 FB?P>B 8?S E4@B7B >?4EE4. 
�E?< 84AAO9 < @9FB8O EB89D:4FES 6 D4;89?9 public, BA< 8BEFGCAO <;6A9 >?4EE4. $4;89? protected 
EB89D:<F 84AAO9 < @9FB8O, 8BEFGCAO9 <; >?4EE4 < ?R5B7B 97B CDB<;6B8AB7B >?4EE4. 

�AF97D<DB64AA4S ED984 D4;D45BF>< Delphi 
%D984 Delphi 6<;G4?PAB D94?<;G9FES 6 6<89 A9E>B?P><I B8AB6D9@9AAB D4E>DOFOI A4 Q>D4A9 

@BA<FBD4 B>BA. �B?<K9EF6B, D4ECB?B:9A<9, D4;@9D < 6<8 B>BA @B:9F @9ASFPES 6 ;46<E<@BEF< BF 
F9>GM<I AG:8, KFB ;A4K<F9?PAB CB6OL49F CDB<;6B8<F9?PABEFP D45BFO. #D< ;4CGE>9 Delphi @B:AB 
G6<89FP A4 Q>D4A9 >4DF<A>G (D<E. 4.1). 

�?46AB9 B>AB6E9784 CD<EGFEF6G9F A4 Q>D4A9 < CD98A4;A4K9AB 8?S GCD46?9A<S CDBJ9EEB@ EB;84-
A<S CDB7D4@@O. "EAB6AB9 @9AR EB89D:<F 6E9 A9B5IB8<@O9 ED98EF64 8?S GCD46?9A<S CDB9>FB@. 
#<>FB7D4@@O B5?97K4RF 8BEFGC > A4<5B?99 K4EFB CD<@9AS9@O@ >B@4A84@ BEAB6AB7B @9AR. +9D9; 
@9AR >B@CBA9AFB6 BEGM9EF6?S9FES 8BEFGC > A45BDG EF4A84DFAOI E9D6<EAOI CDB7D4@@ ED98O 
Delphi, >BFBDO9 BC<EO64RF A9>BFBDO= 6<;G4?PAO= Q?9@9AF (>B@CBA9AF), CB@9M9AAO= CDB7D4@-
@<EFB@ 6 B>AB HBD@O. �4:8O= >B@CBA9AF <@99F BCD989?9AAO= A45BD E6B=EF6 (C4D4@9FDB6), >BFB-
DO9 CDB7D4@@<EF @B:9F ;48464FP, A4CD<@9D J69F, ;47B?B6B> B>A4, A48C<EP A4 >ABC>9, D4;@9D < F<C 
LD<HF4 < 8D. 

">AB <AEC9>FBD4 B5N9>FB6(6O;O649FES ECB@BMPR >?46<L< F11) CD98A4;A4K9AB 8?S <;@9A9-
A<S E6B=EF6 6O5D4AAOI >B@CBA9AFB6 < EBEFB<F <; 86GI EFD4A<J. %FD4A<J4 Properties(%6B=EF64) 
CD98A4;A4K9A4 8?S <;@9A9A<S A9B5IB8<@OI E6B=EF6 >B@CBA9AF4, EFD4A<J4 Events (%B5OF<S) 3 8?S 
BCD989?9A<S D94>J<< >B@CBA9AF4 A4 FB <?< <AB9 EB5OF<9 (A4CD<@9D, A4:4F<9 BCD989?9AAB= >?4-
6<L< <?< M9?KB> @OLPR CB >ABC>9). 

">AB HBD@OCD98EF46?S9F EB5B= CDB9>F Windows3B>A4 CDB7D4@@O. � QFB B>AB 6 CDBJ9EE9 
A4C<E4A<S CDB7D4@@O CB@9M4RFES A9B5IB8<@O9 >B@CBA9AFO. #D<K9@ CD< 6OCB?A9A<< CDB7D4@-
@O CB@9M9AAO9 >B@CBA9AFO 5G8GF <@9FP FBF :9 6<8, KFB < A4 QF4C9 CDB9>F<DB64A<S. 

">AB F9>EF4CDB7D4@@O  CD98A4;A4K9AB 8?S  CDBE@BFD4,  A4C<E4A<S  < >BDD9>F<DB64A<S   F9>-
EF4   CDB7D4@@O.   �   E<EF9@9  Delphi   <ECB?P;G9FES   S;O> CDB7D4@@<DB64A<S Object Pascal. #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@4?PAB7B HGA>J<BA<DB64A<S CGEFB= HBD@O 6 >4K9EF69 Windows-B>A4. 
#D< CB@9M9A<< A9>BFBDB7B >B@CBA9AF4 6 B>AB HBD@O F9>EF CDB7D4@@O 46FB@4F<K9E>< 8BCB?AS-
9FES BC<E4A<9@ A9B5IB8<@OI 8?S 97B D45BFO 5<5?<BF9> EF4A84DFAOI CDB7D4@@ (D4;89? uses) < 
F<CB6 C9D9@9AAOI (D4;89? type). 
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$<E. 4.1. �A9LA<= 6<8 B>A4 
Delphi. 

1 3 7?46AB9 B>AB; 2 3 BEAB6AB9 @9AR; 3 3 C<>FB7D4@@O BEAB6AB7B @9AR; 4 3 B>AB <AEC9>FBD4 
B5N9>FB6; 5 3 B>AB F9>EF4 CDB7D4@@O; 6 3 B>AB CGEFB= HBD@O, 7 3 @9AR >B@CBA9AFB6 

 
#DB7D4@@4 6 ED989 Delphi EBEF46?S9FES >4> BC<E4A<9 4?7BD<F@B6, >BFBDO9 A9B5IB8<@B 6O-

CB?A<FP, 9E?< 6B;A<>49F BCD989?9AAB9 EB5OF<9, E6S;4AAB9 E HBD@B= (A4CD<@9D, M9?KB> @OL< A4 
>ABC>9 3 EB5OF<9 OnClick, EB;84A<9 HBD@O 3 OnCreate). �?S >4:8B7B B5D454FO649@B7B 6 HBD@9 
EB5OF<S E CB@BMPR EFD4A<JO Events <AEC9>FBD4 B5N9>FB6 6 F9>EF9 CDB7D4@@O BD74A<;G9FES CDB-
J98GD4 (procedure), 6 >BFBDB= ;4C<EO649FES A4 S;O>9 Object Pascal FD95G9@O= 4?7BD<F@. 

#9D9>?RK9A<9 @9:8G B>AB@ HBD@O < B>AB@ F9>EF4 CDB7D4@@O BEGM9EF6?S9FES E CB@BMPR 
>?46<L< F12.  

 9AR < >B@4A8O Delphi 
�?S FB7B KFB5O 6O84FP >B@4A8G 6 ED989 Delphi, @B:AB 6BECB?P;B64FPES FD9@S BEAB6AO@< ECB-

EB54@<: 
 E CB@BMPR @9AR; 
 E CB@BMPR CB?BE>< SpeedBar (<AEFDG@9AF4?PAB= ?<A9=><); 
 E CB@BMPR SpeedMenu (B8AB7B <; ?B>4?PAOI @9AR, >BFBDB9 4>F<6<;<DG9FES CD< A4:4F<< 

CD46B= >ABC>< @OL<). 
 9AR File 
�B@4A8O 6OC484RM97B @9AR File @B:AB <ECB?P;B64FP 8?S D45BFO >4> E CDB9>F4@<, F4> < 

H4=?4@< <EIB8AB7B >B84. 
�>B@4A84@, D45BF4RM<@ECDB9>F4@<, BFABESFES New, New Application, Open, Reopen, Save Pro-

ject As, Save All, Close All, Add to Project < Remove from Project.  %H4=?4@<<EIB8AB7B>B84D45BF4-
RF>B@4A8O New, New Form, New Data Module, Open, Reopen, Save As, Save,  Close < Print. "EAB6-
AB= >B@4A8B= S6?S9FES File/New, >BFBDGR @B:AB <ECB?P;B64FP 8?S 6O;B64 Q>EC9DFB6, 8?S A4K4?4 
D45BFO E AB6O@ CD<?B:9A<9@, A4E?98B64A<S HBD@O <; G:9 EGM9EF6GRM9= < F.8. �?S FB7B KFB5O 
BF>DOFP CDB9>F <?< H4=? <EIB8AB7B >B84, E >BFBDO@< 6O D45BF4?< CBE?98A<= D4;, <ECB?P;G=F9 
>B@4A8G File/Reopen.                     

 9AR Edit 
%F4A84DFAO9 6B;@B:ABEF< @9AR Edit CD<@9A<@O >4> > F9>EFG, F4> < > >B@CBA9AF4@ HBD@O. 

 B:AB >BC<DB64FP < 6EF46?SFP FBF <?< <AB= F9>EF 6 D984>FBD9, >BC<DB64FP < 6EF46?SFP >B@CBA9A-
FO 6 B8AB= HBD@9 <?< <; B8AB= HBD@O 6 8DG7GR. &4>:9 @B:AB >BC<DB64FP < 6EF46?SFP >B@CBA9A-
FO 6 8DG7B9 7DGCCB6B9 B>AB FB= :9 HBD@O, A4CD<@9D 6 C4A9?P <?< 5?B> 7DGCCO; >BC<DB64FP >B@-
CBA9AFO <; HBD@O 6 D984>FBD, < A4B5BDBF. Delphi CB@9M49F >B@CBA9AFO 6 5GH9D B5@9A4, CD9B5D4-
;GS <I 6 F9>EFB6B9 BC<E4A<9.  B:AB EBBF69FEF6GRM<@ B5D4;B@ BFD984>F<DB64FP QFBF F9>EF, 4 ;4-
F9@ 6EF46<FP 97B B5D4FAB 6 HBD@G 6 6<89 AB6B7B >B@CBA9AF4.   B:AB 6O5D4FP A9E>B?P>B >B@CB-
A9AFB6 < E>BC<DB64FP <I >4> 6 8DG7GR HBD@G, F4> < 6 F9>EFB6O= D984>FBD. 1FB @B:9F CD<7B8<FPES,  
>B784 64@ CD<89FES D45BF4FP E DS8B@ EIB:<I >B@CBA9AFB6. �O E@B:9F9 E>BC<DB64FP B8<A >B@CB-
A9AF 6 D984>FBD, D4;@AB:<FP 97B AG:AB9 K<E?B D4;, 4 ;4F9@ 6EF46<FP A4;48 6 HBD@G J9?GR 7DGCCG. 

 9AR Search 
�E?< 6O 6O59D9F9 >B@4A8G Incremental Search, FB 6@9EFB FB7B KFB5O CB>4;4FP 8<4?B7B6B9 B>AB, 

789 66B8<FES B5D4;9J 8?S CB<E>4,  Delphi C9D9IB8<F 6 D984>FBD. �B784 6O 66989F9 C9D6GR 5G>6G, 
D984>FBD C9D9=89F > C9D6B@G E?B6G, >BFBDB9 A4K<A49FES E QFB= 5G>6O.  #DB8B?:4=F9 A45BD 5G>6 <, 
>GDEBD 5G89F CBE?98B64F9?PAB C9D9IB8<FP > E?B64@, 6 A4K4?9 >BFBDOI 5G8GF EFBSFP 66989AAO9 
E<@6B?O. 1F4 >B@4A84 BK9AP QHH9>F<6A4 < KD9;6OK4=AB 5OEFD4.  �B@4A84 Browse Symbol 6O;O64-
9F Object Browser 3 <AEFDG@9AF, >BFBDO= @B:AB <ECB?P;B64FP 8?S CDBE@BFD4 @AB7<I 89F4?9= CD< <E-
E?98B64A<<  BF>B@C<?<DB64AAB= CDB7D4@@O. 
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 9AR View 

�B?PL<AEF6B >B@4A8 @9AR View CD<@9ASRFES 8?S BFB5D4:9A<S >4>B7B3?<5B B>A4 ED98O 
Delphi, A4CD<@9D Project Manager, Breakpoints List  <?< Components List. 1F< B>A4 A9 E6S;4AO 8DG7 
E 8DG7B@. �B@4A84 Toggle Form/Unit <ECB?P;G9FES 8?S C9D9IB84 BF HBD@O, A48 >BFBDB= 6O D45BF4-
9F9, > 99 <EIB8AB@G >B8G, < B5D4FAB. �B@4A84 New edit window EB;849F 8G5?<>4F B>A4 D984>F<DB-
64A<S < 97B EB89D:<@B7B. � Delphi QFB 98<AEF69AAO= ECBEB5 CDBE@BFD9FP 864 H4=?4 DS8B@ 8DG7 E 
8DG7B@, CBE>B?P>G D984>FBD 8?S CB>4;4 A9E>B?P><I ;47DG:9AAOI H4=?B6 <ECB?P;G9F SD?O><. #B-
E?9 8G5?<DB64A<S B>A4 D984>F<DB64A<S @B7GF EB89D:4FP D4;AO9 H4=?O. #BE?98A<9 869 >B@4A8O 
@9AR View @B:AB <ECB?P;B64FP 8?S G84?9A<S E Q>D4A4 CB?BE>< SpeedBar < C4?<FDO Components, 
IBFS CD< QFB@ ED984 Delphi EF4AB6<FES @9A99 G8B5A99 8?S CB?P;B64F9?S. �B@4A84 Build All ;4EF46-
?S9F Delphi BF>B@C<?<DB64FP >4:8O= <EIB8AO= H4=? CDB9>F4, 84:9 9E?< CBE?9 CBE?98A9= FD4AE-
?SJ<< BA A9 5O? <;@9A9A. �?S CDB69D>< A4C<E4AAB7B >B84 59; EB;84A<S CDB7D4@@O @B:AB <ECB?P-
;B64FP >B@4A8G Syntax Check. �B@4A84 Information 849F A9>BFBDO9 CB8DB5ABEF< B CBE?98A9= 6O-
CB?A9AAB= FD4AE?SJ<<. �B@4A84 Options CD<@9AS9FES 8?S GEF4AB6>< BCJ<= CDB9>F4: BCJ<= >B@-
C<?SFBD4 < D984>FBD4 E6S;9=, BCJ<= B5N9>F4 CD<?B:9A<S < F.8. 

 9AR Run 
 9AR Run @B:AB A4;64FP Debug (BF?48>4), F4> >4> 5B?PL<AEF6B >B@4A8 6 A9@ BFABE<FES > BF-

?48>9, 6>?RK4S E4@G >B@4A8G Run. #DB7D4@@4, ;4CGE>49@4S 6AGFD< ED98O Delphi, 6OCB?AS9FES 6 99 
<AF97D<DB64AAB@ BF?48K<>9 (9E?< A9 BF>?RK9A4 EBBF69FEF6GRM4S BCJ<S). �?S 5OEFDB7B ;4CGE>4 
CD<?B:9A<S <ECB?P;G9FES >?46<L4 F9. "EF4?PAO9 >B@4A8O CD<@9ASRFES 6 CDBJ9EE9 BF?48>< 8?S 
CBL47B6B7B 6OCB?A9A<S CDB7D4@@O, GEF4AB6>< FBK9> CD9DO64A<S, CDBE@BFD4 ;A4K9A<= C9D9@9A-
AOI < B5N9>FB6 < F.C. 

 9AR Component 
�B@4A8O @9AR Component @B:AB <ECB?P;B64FP 8?S A4C<E4A<S >B@CBA9AFB6, 8B546?9A<S <I 6 

5<5?<BF9>G, 4 F4>:9 8?S >BAH<7GD<DB64A<S 5<5?<BF9>< <?< C4?<FDO >B@CBA9AFB6. 
 9AR Tools 
 9AR Tools EB89D:<F EC<EB> A9E>B?P><I 6A9LA<I CDB7D4@@ < <AEFDG@9AF4?PAOI ED98EF6. 

�B@4A84 Tools CB;6B?S9F E>BAH<7GD<DB64FP QFB 6OC484RM99 @9AR < 8B546<FP 6 A97B AB6O9 6A9L-
A<9 ED98EF64.  9AR Tools F4>:9 6>?RK49F >B@4A8G 8?S A4EFDB=>< D9CB;<FBD<S < >B@4A8G Options, 
>BFBD4S >BAH<7GD<DG9F 6ER ED98G D4;D45BF>< Delphi. 

$45BF4 E HBD@4@< 
#DB9>F<DB64A<9 HBD@ 3 S8DB 6<;G4?PAB= D4;D45BF>< 6 ED989 Delphi. �4:8O= CB@9M49@O= 6 

HBD@G >B@CBA9AF <?< ?R5B9 ;484649@B9 E6B=EF6B EBID4AS9FES 6 H4=?9, BC<EO64RM9@ HBD@G 
(DFM3H4=?), 4 F4>:9 B>4;O649F A9>BFBDB9 6?<SA<9 A4 <EIB8AO= F9>EF, E6S;4AAO= E HBD@B= (PAS3
H4=?).  B:AB A4K4FP AB6O= CGEFB= CDB9>F, EB;846 CGEFGR HBD@G <?< A4K4FP E EGM9EF6GRM9= 
HBD@O (<ECB?P;GS D4;?<KAO9 8BEFGCAO9 L45?BAO), <?< 8B546<FP 6 CDB9>F AB6O9 HBD@O. #DB9>F 
(CD<?B:9A<9) @B:9F <@9FP ?R5B9 K<E?B HBD@. 

#D< D45BF9 E HBD@B= @B:AB B5D454FO64FP 99 E6B=EF64, E6B=EF64 B8AB7B <; 99 >B@CBA9AFB6 
<?< A9E>B?P><I >B@CBA9AFB6 B8AB6D9@9AAB. �?S FB7B KFB5O 6O5D4FP HBD@G <?< >B@CBA9AF, @B:-
AB CDBEFB M9?>AGFP CB A9@G @OLPR <?< 6BECB?P;B64FPES Object Selector (>B@5<A<DB64AAO= EC<-
EB> 6 Object Inspector), 789 6E9784 BFB5D4:9AO <@S < F<C 6O5D4AAB7B Q?9@9AF4. �?S 6O5BD4 A9-
E>B?P><I >B@CBA9AFB6 @B:AB <?< A4:4FP >?46<LG Shift < M9?>4FP CB >B@CBA9AF4@ ?96B= >ABC>B= 
@OL<, <?< BF5G>E<DB64FP 6 HBD@9 D4@>G 6O5BD4. 

SpeedMenu HBD@O EB89D:<F DS8 CB?9;AOI >B@4A8. �?S <;@9A9A<S BFABE<F9?PAB7B D4ECB?B-
:9A<S >B@CBA9AFB6 B8AB7B 6<84 @B:AB <ECB?P;B64FP >B@4A8O Bring To Front < Send To Back. �B-
@4A8B= Revert To Inherited @B:AB 6BECB?P;B64FPES, KFB5O 6 GA4E?98B64AAB= HBD@9 GEF4AB6<FP F9 
;A4K9A<S E6B=EF6 6O5D4AAB7B >B@CBA9AF4, >BFBDO9 5O?< G A<I 6 DB8<F9?PE>B= HBD@9. #D<  6O5B-
D9 ED4;G A9E>B?P><I >B@CBA9AFB6 6O @B:9F9 6ODB6ASFP <I <?< <;@9A<FP <I D4;@9DO.  

% CB@BMPR SpeedMenu @B:AB F4>:9 BF>DOFP 864 8<4?B7B6OI B>A4, 6 >BFBDOI GEF4A46?<649F-
ES CBDS8B> B5IB84 6<;G4?PAOI GCD46?SRM<I Q?9@9AFB6 < CBDS8B> EB;84A<S A96<;G4?PAOI GCD46-
?SRM<I Q?9@9AFB6. �B@4A84 Add To Repository 8B546?S9F F9>GMGR HBD@G 6 EC<EB> HBD@, 8BEFGC-
AOI 8?S <ECB?P;B64A<S 6 8DG7<I CDB9>F4I. 

�?S GEF4AB6>< CB?B:9A<S >B@CBA9AF4 >DB@9 CD<@9A9A<S @OL< EGM9EF6GRF 9M9 864 ECBEB54: 
 GEF4AB6>4 ;A4K9A<= 8?S E6B=EF6 Top < Left; 
 <ECB?P;B64A<9 >?46<L >GDEBD4 CD< A4:4FB= >?46<L9 Ctrl. 
 9FB8 Ctrl+>?46<L4 >GDEBD4 BEB59AAB G8B59A CD< FBA>B= CB8EFDB=>9 CB?B:9A<S Q?9@9AF4. 

&BKAB F4>:9, A4:<@4S >?46<L< >GDEBD4 CD< A4:4FB= >?46<L9 Shift, @B:AB CB8EFDB<FP D4;@9D 
>B@CBA9AF4. 
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#4?<FD4 >B@CBA9AFB6 
�?S FB7B KFB5O 8B546<FP 6 F9>GMGR HBD@G AB6O= >B@CBA9AF, @B:AB M9?>AGFP A4 B8AB= <; 

EFD4A<J C4?<FDO Components, 4 ;4F9@ M9?>AGFP 6 HBD@9, KFB5O CB@9EF<FP AB6O= Q?9@9AF. #D<K9@ 
6 HBD@9 @B:AB <?< 5G>E<DB64FP @OLP E A4:4FB= ?96B= >ABC>B=, KFB5O GEF4AB6<FP ED4;G < D4;-
@9D, < CB?B:9A<9 >B@CBA9AF4, <?< CDBEFB M9?>AGFP B8<A D4;, CB;6B?SS Delphi GEF4AB6<FP D4;@9D 
CB G@B?K4A<R. 

�4:84S EFD4A<J4 C4?<FDO EB89D:<F >B@CBA9AFO, >BFBDO9 B5B;A4K9AO C<>FB7D4@@4@< < <@9-
A4@<, CBS6?SRM<@<ES 6 6<89 CB8E>4;><. 1F< <@9A4 S6?SRFES BH<J<4?PAO@< A4;64A<S@< >B@CB-
A9AFB6. � 89=EF6<F9?PABEF< QFB A4;64A<S >?4EEB6, BC<EO64RM<I >B@CBA9AFO 59; C9D6B= 5G>6O T 
(A4CD<@9D, 9E?< >?4EE A4;O649FES Tbutton, <@S 5G89F Button). �E?< A9B5IB8<@B CB@9EF<FP 6 HBD@G 
A9E>B?P>B >B@CBA9AFB6 B8AB7B < FB7B :9 6<84, FB CD< 6O5BD9 >B@CBA9AF4 M9?K>B@ 6 C4?<FD9 
G89D:<64=F9 A4:4FB= >?46<LG Shift. �4F9@ CD< >4:8B@ M9?K>9 6 HBD@9 Delphi 5G89F 6EF46?SFP 
AB6O= >B@CBA9AF 6O5D4AAB7B 6<84. +FB5O BEF4AB6<FP QFG BC9D4J<R, CDBEFB M9?>A<F9 CB EF4A-
84DFAB@G E9?9>FBDG (C<>FB7D4@@4 EFD9?><)  E?964 BF C4?<FDO Components. 

%FDG>FGD4 CDB7D4@@ Delphi 
#DB7D4@@4 6 Delphi EBEFB<F <; H4=?4 CDB9>F4 (H4=? E D4EL<D9A<9@  .dph),B8AB7B <?< A9-

E>B?P><I H4=?B6 <EIB8AB7B F9>EF4 (E D4EL<D9A<9@  .pas),H4=?B6 E BC<E4A<9@ B>BA HBD@O (E D4E-
L<D9A<9@  .dfm). 

� H4=?9 CDB9>F4A4IB8<FES <AHBD@4J<S B @B8G?SI, EBEF46?SRM<I 84AAO= CDB9>F. (4=? CDB-
9>F4 46FB@4F<K9E>< EB;849FES < D984>F<DG9FES ED98B= Delphi < A9 CD98A4;A4K9A 8?S D984>F<DB64-
A<S. 

$4=? <EIB8AB7B F9>EF4 – CDB7D4@@AO= @B8G?P (Unit), CD98A4;A4K9AAO= 8?S D4;@9M9A<S F9>-
EFB6 CDB7D4@@. � QFB@ H4=?9 CDB7D4@@<EF D4;@9M49F F9>EF CDB7D4@@O, A4C<E4AAO= A4 S;O>9 
PASCAL. 

� D4;89?9 B5NS6?9A<= BC<EO64RFES F<CO, C9D9@9AAO9, ;47B?B6>< CDBJ98GD < HGA>J<<, >BFB-
DO9 @B7GF 5OFP <ECB?P;B64AO 8DG7<@< @B8G?S@< K9D9; BC9D4FBDB6 CB8>?RK9A<S 5<5?<BF9> 
(Uses). � D4;89?9 D94?<;4J<< D4ECB?474RFES F9?4 CDBJ98GD < HGA>J<=, BC<E4AAOI 6 D4;89?9 B5N-
S6?9A<=, 4 F4>:9 F<CO C9D9@9AAOI, CDBJ98GDO < HGA>J<<, >BFBDO9 5G8GF HGA>J<BA<DB64FP FB?P-
>B 6 CD989?4I 84AAB7B @B8G?S. $4;89? <A<J<4?<;4J<< <ECB?P;G9FES D98>B.  B8G?P <@99F E?98GR-
MGR EFDG>FGDG: 

 
unitUnit1; 
interface 

// $4;89? B5NS6?9A<= 
implementation 

// $4;89? D94?<;4J<< 
begin 

// $4;89? <A<J<4?<;4J<< 

end. 
#D< >B@C<?SJ<< CDB7D4@@O Delphi EB;849F H4=? E D4EL<D9A<9@ .dcu, EB89D:4M<= D9;G?PF4F 

C9D96B84 6 @4L<AAO9 >B8O EB89D:<@B7B H4=?B6 E D4EL<D9A<9@  .pas <  .dfm. �B@CBAB6M<> CD9-
B5D4;G9F H4=?O E D4EL<D9A<9@  .dcu6 98<AO= ;47DG:49@O= H4=? E D4EL<D9A<9@  .exe. � H4=?4I, 
<@9RM<I D4EL<D9A<9 .~df,  .~dp, .~pa, ID4ASFES D9;9D6AO9 >BC<< H4=?B6 E B5D4;B@ HBD@O, CDB9>-
F4 < <EIB8AB7B F9>EF4 EBBF69FEF69AAB. 

#D<@9D A4C<E4A<S CDB7D4@@O ?<A9=AB7B 4?7BD<F@4 
�484A<9: EBEF46<FP CDB7D4@@G 6OK<E?9A<S 8?S ;484AAOI ;A4K9A<= I, G, z 4D<H@9F<K9E>B7B 6O-

D4:9A<S: 
222 sincos)( zxeyxtgu

zy ÷ý 
 

!4EFDB=>4 HBD@O 
#GEF4S HBD@4 6 CD46B@ 69DIA9@ G7?G <@99F >ABC>< GCD46?9A<S, >BFBDO9 CD98A4;A4K9AO 8?S 

E69DFO64A<S HBD@O 6 C<>FB7D4@@G , D4;6BD4K<64A<S HBD@O A4 69EP Q>D4A  < 6B;6D4M9A<S > 
<EIB8AB@G D4;@9DG < 8?S ;4>DOF<S 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 < 99 CB?B:9A<9 
A4 Q>D4A9 (D<E. 4.2).  

!B64S HBD@4 <@99F B8<A4>B6O9 <@S (Name) < ;47B?B6B> (Caption) 3 FORM1. �@S HBD@O @9-
ASFP A9 D9>B@9A8G9FES, F4> >4> BAB EB89D:<FES 6 F9>EF9 CDB7D4@@O. 

�;@9A9A<9 ;47B?B6>4 HBD@O 
�?S <;@9A9A<S ;47B?B6>4 6O;B6<F9 B>AB <AEC9>FBD4 B5N9>FB6 (F11) < M9?>A<F9 >ABC>B= @O-
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L< A4 HBD@9. � HBD@9 <AEC9>FBD4 B5N9>FB6 A4=8<F9 < M9?>A<F9 @OLPR A4 Properties 3 Caption . � 
6O89?9AAB@ B>A9 A459D<F9 «�D45 1». 

 
$<E.4.2. �A9LA<= 6<8 HBD@O 

$4;@9M9A<9 EFDB>< 66B84 (TEdit) 
�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 
>B@CBA9AFB@ TEdit. � 84AAB= CDB7D4@@9 E CB@BMPR B8ABEFDBKAB7B D984>FBD4 5G8GF 66B8<FPES 
C9D9@9AAO9 I, G, z F<C4 extended <?< integer. 

�O59D<F9  6 @9AR  >B@CBA9AFB6 Standard  C<>FB7D4@@G  ,  M9?>A<F9 @OLPR 6 FB@ @9EF9 
HBD@O, 789 6O IBF<F9 99 CBEF46<FP. �EF46PF9 FD< >B@CBA9AF4 TEdit 6 HBD@G.  �4I64FO64S  <I @O-
LPR, BFD97G?<DG=F9 D4;@9DO B>BA < <I CB?B:9A<9. "5D4F<F9 6A<@4A<9 A4 FB, KFB 6 F9>EF9 CDB-
7D4@@O CBS6<?<EP FD< AB6OI B8ABF<CAOI C9D9@9AAOI  Edit1, Edit2,  Edit3. � >4:8B= <; QF<I C9-
D9@9AAOI E D4EL<D9A<9@ .Text 5G89F EB89D:4FPES EFDB>4 E<@6B?B6 (F<C String) < BFB5D4:4FPES 6 
EBBF69FEF6GRM9@ B>A9 Edit. 

&4> >4> K<E?9AAO9 ;A4K9A<S C9D9@9AAOI I, G, z <@9RF 89=EF6<F9?PAO= F<C 8?SCD9B5D4;B64A<S 
EFDB>B6B= ;4C<E< K<E?4, A4IB8SM97BES 6 C9D9@9AAB= Edit.Text, 6 89=EF6<F9?PAB9, <ECB?P;G9FES 
EF4A84DFA4S HGA>J<S X:=StrToFloat(Edit1.Text). 

�E?< <EIB8AO9 84AAO9 <@9RF J9?BK<E?9AAO= F<C, A4CD<@9D integer, FB <ECB?P;G9FES EF4A-
84DFA4S HGA>J<S ):=StrToInt(Edit1.Text). 

#D< QFB@ 6 ;4C<E< K<E?4 A9 8B?:AB 5OFP CDB59?B6, 4 89=EF6<F9?PAB9 K<E?B C<L9FES E 89ES-
F<KAB= ;4CSFB=. 

% CB@BMPR <AEC9>FBD4 B5N9>FB6 GEF4AB6<F9 LD<HF < D4;@9D E<@6B?B6, BFB5D4:49@OI 6 
EFDB>9 Edit (E6B=EF6B Font). 

$4;@9M9A<9 A48C<E9= (TLabel) 
!4 HBD@9 <@9RFES K9FOD9 CBSEA<F9?PAO9 A48C<E<. �?S A4A9E9A<S F4><I A48C<E9= A4 HBD@G 

<ECB?P;G9FES >B@CBA9AF TLabel. �O59D<F9 6 @9AR >B@CBA9AFB6 Standard C<>FB7D4@@G  , M9?>A<-
F9 A4 A9= @OLPR. #BE?9 QFB7B 6 AG:AB@ @9EF9 HBD@O M9?>A<F9 @OLPR, CBS6<FES A48C<EP Label1. 
#DB89?4=F9 QFB 8?S K9FOD9I   A48C<E9=.   �?S   >4:8B=   A48C<E<,   M9?>AG6   A4   A9=   @O-
LPR,BFD97G?<DG=F9 D4;@9D <, <;@9A<6 E6B=EF6B Caption <AEC9>FBD4 B5N9>FB6, 6698<F9 EFDB>G, 
A4CD<@9D  "�698<F9 ;A4K9A<9 X:", 4 F4>:9 6O59D<F9 D4;@9D E<@6B?B6 (E6B=EF64 Font). 

"5D4F<F9 6A<@4A<9 A4 FB, KFB 6 F9>EF9 CDB7D4@@O 46FB@4F<K9E>< CBS6<?<EP K9FOD9 AB6OI C9-
D9@9AAOI F<C4  .TLabel. � A<I ID4ASFES CBSEA<F9?PAO9 EFDB><, >BFBDO9 @B:AB <;@9ASFP 6 CDB-
J9EE9 D45BFO CDB7D4@@O. 

$4;@9M9A<9 @AB7BEFDBKAB7B B>A4 6O6B84 (& 9FB) 
�?S 6O6B84 D9;G?PF4FB6 D45BFO CDB7D4@@O B5OKAB <ECB?P;G9FES F9>EFB6B9 B>AB, >BFBDB9 CD98-

EF46?9AB >B@CBA9AFB@ (&Memo).  �O59D<F9 6  @9AR >B@CBA9AFB6 C<>FB7D4@@G   < CB@9EF<F9 
>B@CBA9AF & 9mB A4 HBD@G. % CB@BMPR @OL< BFD97G?<DG=F9 97B D4;@9DO < @9EFBCB?B:9A<9. 
#BE?9 GEF4AB6>< E CB@BMPR <AEC9>FBD4 E6B=EF64 ScrollBars 3 SSBoth 6 B>A9 CBS6SFES 69DF<>4?P-
A4S < 7BD<;BAF4?PA4S CB?BEO CDB>DGF><. 

� F9>EF9 CDB7D4@@O CBS6<FES C9D9@9AA4S Memo1 F<C4 &Memo. �AHBD@4J<S, >BFBD4S BFB5D4-
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:49FES CBEFDBKAB 6 B>AB F<C4 &Memo, A4IB8<FES 6 @4EE<69 EFDB> Memo1.Lines.  �4:84S EFDB>4 
<@99F F<C String. 

�?S K<EF>< B>A4 <ECB?P;G9FES @9FB8  Memo1.%l94r.  �?S FB7B KFB5O 8B546<FP AB6GR EFDB>G 6 
B>AB, <ECB?P;G9FES @9FB8 Memo1.Lines.Add (C9D9@9AA4S F<C4 String). 

�E?< AG:AB 6O69EF< K<E?B, A4IB8SM99ES 6 C9D9@9AAB= 89=EF6<F9?PAB7B <?< J9?B7B F<C4, FB 
97B A48B CD9864D<F9?PAB CD9B5D4;B64FP > F<CG String  < 8B546<FP 6 @4EE<6 Memo1.Lines. !4CD<-
@9D, 9E?< C9D9@9AA4S  u:=100 J9?B7B F<C4, FB @9FB8  Memo1.Line.Add E89?49F QFB < 6 B>A9 CBS6<F-
ES EFDB>4 «�A4K9A<9 u=100». �E?< C9D9@9AA4S u:=-256,38666 89=EF6<F9?PAB7B F<C4, FB CD< <ECB?P-
;B64A<< @9FB84 Meno1.Lines.Add('�A4K9A<9 u=' + FloatToStrF(u.ffFixed,8,2)) 5G89F 6O6989A4 EFDB>4 
«�A4K9A<9 u= 3256.39». #D< QFB@ CB8 6E9 K<E?B BF6B8<FES 6BE9@P CB;<J<=, <; >BFBDOI 869 CB;<-
J<< ;4A<@49F 97B 8DB5A4S K4EFP. 

�E?< K<E?B EFDB> 6 @4EE<69 Memo1 CD96OL49F D4;@9D B>A4, FB 8?S CDBE@BFD4 6E9I EFDB> <E-
CB?P;G9FES 69DF<>4?PA4S CB?BE4 CDB>DGF><. �E?< 8?<A4 EFDB>< Memo1 CD96BEIB8<F >B?<K9EF6B 
E<@6B?B6 6 EFDB>9 B>A4, FB 6 B>A9 BFB5D4:49FES FB?P>B A4K4?B EFDB><. �?S CDBE@BFD4 6E9= EFDB>< 
<ECB?P;G9FES 7BD<;BAF4?PA4S CB?BE4 CDB>DGF><. 

!4C<E4A<9 CDB7D4@@O B5D45BF>< EB5OF<S A4:4F<S >ABC><(ButtonClick) 
#B@9EF<F9 A4 HBD@G >ABC>G, >BFBD4S BC<EO649FES >B@CBA9AFB@ TButton, 8?S K97B 6O59D9@ 6 

@9AR >B@CBA9AFB6 Standard C<>FB7D4@@G . % CB@BMPR <AEC9>FBD4 B5N9>FB6 <;@9A<F9 ;47B?B-
6B> (Caption) 3 Button1 A4 E?B6B «�OCB?A<FP» <?< 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, 8BCB?A9A-
AB= ;47B?B6>B@ CDBJ98GDO B5D45BFK<>4 EB5OF<S 3 A4:4F<S >ABC>< (Procedure 
TForm1.ButtonClick(Sender : TObject);).  

!459D<F9 F9>EF QFB= CDBJ98GDO, CD<6989AAO= 6 CD<@9D9. 
�4CGE> < D45BF4 E CDB7D4@@B= 

�4CGEF<FP CDB7D4@@G @B:AB, A4:46 Run 6 7?46AB@ @9AR Run, <?< >?46<LG F9,  <?< C<>FB-
7D4@@G . #D< QFB@ CDB<EIB8<F FD4AE?SJ<S <, 9E?< A9F BL<5B>, >B@CBAB6>4 CDB7D4@@O < EB;84-
A<9 98<AB7B ;47DG:49@B7B H4=?4 E D4EL<D9A<9@ .exe. !4 Q>D4A9 CBS6?S9FES 4>F<6A4S HBD@4 CDB-
7D4@@O. 

$45BF4 E CDB7D4@@B= CDB<EIB8<F E?98GRM<@ B5D4;B@. !4:@<F9 (M9?>A<F9 @OLPR) >ABC>G 
«�OCB?A<FP». � B>A9 Memo1 CBS6<FES D9;G?PF4F. �;@9A<F9 <EIB8AO9 ;A4K9A<S I, G, z 6 B>A4I Edit 
< EAB64 A4:@<F9 >ABC>G «�OCB?A<FP» 3 CBS6SFES AB6O9 D9;G?PF4FO. �469DL<FP D45BFG CDB7D4@@O 
@B:AB A4:46 6 7?46AB@ @9AR Run <?< >ABC>G {}A4 HBD@9. 

&9>EFCDB7D4@@O: 
unit tema1;  
interface  
uses  
Windows, Messages. SysUtils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls; 
type       
TForm1 = class(TForm)                     
Label1:TLabel; 
Edit1:TEdit;  
Label2: TLabel; 
Edit2:TEdit:          
Label3: TLabel; 
Edit3: TEdit;          
Label4: TLabel; 
Memo1:TMemo; 
Buttonl : TButfon; 
procedure FormCreate(Sender: TObject); 
procedure Button1Click(Sender: TObject); 
 private 
{ Private declarations } 
 public 
{ Public declarations } 
 end;  
var      
Form1: TForm1;             
Implementation  
 {$R*.DFM} 
 
procedure TForm1.Button1Click(Sender: TObject);  
var  
x, y, z, a, b, c, u : extended;  
begin     
x:=StrToFloat(Edit1.Text);                        // !K<FO649FES;A4K9A<9 X  
Memo1.Lines.Add('X = '+Edit1.Text);         // ВO6B8 X 6B>AB Memo1   
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y:=StrToFloat(Edit2.Text);                        //  !K<FO649FES ;A4K9A<9 Y 
Memo1.Lines.Add('Y = '+Edit2.Text);        //  ВO6B8 Y 6B>AB Memo1 
z:=StrToFloat(Edit3.Text);                        //  !<FO649FES ;A4K9A<9 Z  
Memo1.Lines.Add('Z = '+Edit3.Text);         //  ВO6B8 Z 6B>AB Memo1 
// ВOK<E?S9@ 4D<H@9F<K9E>B9 6OD4:9A<9 
a:=Sqr(Sin(x+y)/Cos(x+y));                                           
b:=Exp(y–z);                                     
c:=Sqrt(Cos(Sqr(x))+Sin(Sqr(z)));                       
u:=a–b*c;    
                                         //  ВO6B8<@ D9;G?PF4F 6 B>AB Memo1   
Memo1.Lines.Add(' 9;G?PF4F  U = '+FloatToStrF(u,ffFixed,8,3));        
end;                                                                                                                  
end. 

�A8<6<8G4?PAO9 ;484A<S 
!<:9 CD<6989AO 15 64D<4AFB6 ;484K. #B G>4;4A<R CD9CB8464F9?S 6O59D<F9 E6B9 <A8<6<8G-

4?PAB9 ;484A<9. 'FBKA<F9  GE?B6<9 ;484A<S, >B?<K9EF6B,  A4<@9AB64A<9,  F<CO   <EIB8AOI   84A-
AOI.   �   EBBF69FEF6<<   E   QF<@  GEF4AB6<F9 >B?<K9EF6B  B>BA  Edit,   F9>EFO  ;47B?B6>B6  A4  HBD-
@9,  D4;@9DO LD<HFB6, 4 F4>:9 F<CO C9D9@9AAOI < HGA>J<< CD9B5D4;B64A<S CD< 66B89 < 6O6B89 
D9;G?PF4FB6. % CB@BMPR <AEC9>FBD4 B5N9>FB6 <;@9A<F9 J69F HBD@O, LD<HF 6O6B8<@OI E<@6B-
?B6. 

1. !4=F< EG@@G J<HD ;484AAB7B K9FOD9I;A4KAB7B K<E?4. 
2. "CD989?<FP K<E?B, CB?GK9AAB9 6 B5D4FAB@ CBDS8>9 J<HD ;484AAB7B  FD9I;A4KAB7B K<E?4. 
3. �O69EF< A4 Q>D4A 1 <?< 06 ;46<E<@BEF< BF FB7B, D46A4 ?< EG@@4 86GI C9D6OI  J<HD ;484AAB-

7B K9FOD9I;A4KAB7B K<E?4 EG@@9 86GI 97B CBE?98A<I J<HD.  
4. �O69EF< A4 Q>D4A 1<?< 06 ;46<E<@BEF< BF FB7B, D469A ?< >648D4F FD9I;A4KAB7B K<E?4 >G5G 

EG@@O J<HD QFB7B K<E?4. 
5. �O69EF< A4 Q>D4A 1<?< 06 ;46<E<@BEF< BF FB7B, 9EFP ?< ED98< C9D6OI J<HD 8DB5AB= K4EF< 

;484AAB7B CB?B:<F9?PAB7B 69M9EF69AAB7B K<E?4 BCD989?9AA4S J<HD4. 
6. �O69EF< A4 Q>D4A 1 <?< 06 ;46<E<@BEF< BF FB7B, 9EFP ?< ED98< J<HD  FD9I;A4KAB7B K<E?4 

B8<A4>B6O9. 
7. #D<E6B<FP J9?B= C9D9@9AAB= k FD9FPR BF >BAJ4 J<HDG 6 ;4C<E<  CB?B:<F9?PAB7B J9?B7B 

K<E?4 n. 
8. #D<E6B<FP J9?B= C9D9@9AAB= k C9D6GR J<HDG <; 8DB5AB= K4EF< CB?B:<F9?PAB7B 69M9-

EF69AAB7B K<E?4. 
9. *9?B= C9D9@9AAB= S CD<E6B<FP EG@@G J<HD FD9I;A4KAB7B J9?B7B K<E?4 k. 
10. �89F k3S E9>GA84 EGFB>. "CD989?<FP, E>B?P>B CB?AOI K4EB6 (h) < CB?AOI @<AGF (m) CDB-

L?B > QFB@G @B@9AFG. 
11. "CD989?<FP f 3 G7B? (6 7D48GE4I) @9:8G CB?B:9A<9@ K4EB6B= EFD9?>< 6 A4K4?9 EGFB> < 99 

CB?B:9A<9@ 6 h 3K4EB6, F – @<AGF < s 3 E9>GA8 (0≤ !≤11, 0≤F, s≤59). 
12. "CD989?<FP h – CB?AB9 >B?<K9EF6B K4EB6 < m 3 CB?AB9 >B?<K9EF6B @<AGF, CDBL98L<I BF 

A4K4?4 EGFB> 8B FB7B @B@9AF4 (6 C9D6B= CB?B6<A9 8AS), >B784 K4EB64S EFD9?>4 CB69DAG?4EP A4 f 
7D48GEB6 (0≤ f <360, f 3 69M9EF69AAB9 K<E?B). 

13. #GEFP k – J9?B9 BF 1 8B 365. #D<E6B<FP J9?B= C9D9@9AAB= n ;A4K9A<9 1,2,3,...,6 <?< 7 6 ;4-
6<E<@BEF< BF FB7B, A4 >4>B= 89AP A989?< (CBA989?PA<>,  6FBDA<>, ..., EG55BF4 <?< 6BE>D9E9AP9) 
CD<IB8<FES  k-=  89AP A96<EB>BEAB7B 7B84, 6 >BFBDB@ 1 SA64DS 3 CBA989?PA<>. 

14. #B@9ASFP @9EF4@< ;A4K9A<S J9?OI C9D9@9AAOI I < G, A9 <ECB?P;GS 8BCB?A<F9?PAO9 C9D9-
@9AAO9. 

15. �O69EF< A4 Q>D4A 1 <?< 06 ;46<E<@BEF< BF FB7B, <@9RF FD< ;484AAOI K<E?4 B8<A4>B6GR 
K9FABEFP <?< A9F. 

 

 
#D4>F<K9E>4S D45BF4 5. �ECB?P;B64A<9 6<;G4?PAOI >B@CBA9AF 8?я EB784A8я >4ч9-

EF69AAых CDB7D4@@ 
&9?P D45BFO: A4GK<FPES CB?P;B64FPES CDBEF9=L<@< >B@CBA9AF4@< BD74A<;4J<< C9D9>?RK9-

A<= (T%heckBox, TRadioGroup).  
"5M<9 E6989A<S 

"C9D4FBDO if < case S;O>4 #4E>4?P 
�?S CDB7D4@@<DB64A<S D4;69F6?SRM<IES 4?7BD<F@B6 6 S;O>9 Pascal <ECB?P;GRFES EC9J<4?P-

AO9 C9D9@9AAO9 F<C4 boolean, >BFBDO9 @B7GF CD<A<@4FP FB?P>B 864 ;A4K9A<S 3 true < false (84, 
A9F), 4 F4>:9 BC9D4FBDO if < case. "C9D4FBD if CDB69DS9F D9;G?PF4F ?B7<K9E>B7B 6OD4:9A<S, <?< 
;A4K9A<9 C9D9@9AAB= F<C4 boolean, < BD74A<;G9F D4;69F6?9A<9 6OK<E?9A<=. 

!4CD<@9D, 9E?< bl: boolean, x,y,u:integer, FB HD47@9AF CDB7D4@@O E BC9D4FBDB@ if @B:9F 5OFP 
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F4><@: 
bl:=x>y; 
if   bl    then u:=x3y 
else u:=x3y; 
"C9D4FBD 6O5BD4 case BD74A<;G9F D4;69F6?9A<S 6 ;46<E<@BEF< BF ;A4K9A<S A9>BFBDB= C9D9-

@9AAB= C9D9K<E?S9@B7B F<C4. 
!4CD<@9D, 9E?< In: integer, FB CBE?9 6OCB?A9A<S 
case in of 
     0: u:=x+y; 
1: u:=x3y; 
     2: u:=x*y; 
     else u=0; 
end; 
� EBBF69FEF6<< EB ;A4K9A<9@ in 6OK<E?S9FES u. �E?< in = 0, FB       u = x + y, 9E?< in = 1, FB u = x 3 

y, 9E?< in = 2, FB u = x * y <, A4>BA9J,  u = 0 CD< ?R5OI ;A4K9A<SI in, BF?<KAOI BF 0, 1 <?< 2. 
�ABC><-C9D9>?RK4F9?< 6 Delphi 

#D< EB;84A<< CDB7D4@@ 6 Delphi 8?S BD74A<;4J<< D4;69F6?9A<= K4EFB <ECB?P;GRFES >B@CB-
A9AFO 6 6<89 >ABCB>-C9D9>?RK4F9?9=. %BEFBSA<9 F4>B= >ABC>< (6>?RK9AB 3 6O>?RK9AB) 6<;G4?P-
AB BFD4:49FES A4 HBD@9.  

�B@CBA9AF TCheckBox BD74A<;G9F >ABC>G A9;46<E<@B7B C9D9>?RK4F9?S, E CB@BMPR >BFBDB= 
CB?P;B64F9?P @B:9F G>4;4FP E6B9 D9L9A<9 F<C4 84/A9F. � CDB7D4@@9 EBEFBSA<9 >ABC>< E6S;4AB EB 
;A4K9A<9@ 5G?96E>B= C9D9@9AAB=, >BFBD4S CDB69DS9FES E CB@BMPR BC9D4FBD4 if. 

�B@CBA9AF TRadioGroup BD74A<;G9F 7DGCCG >ABCB>-;46<E<@OI C9D9>?RK4F9?9=. #D< A4:4F<< 
B8AB= <; >ABCB> 7DGCCO 6E9 BEF4?PAO9 >ABC>< BF>?RK4RFES. � CDB7D4@@G C9D9849FES AB@9D 6>?RK9A-
AB= >ABC>< (0, 1, 2, &), >BFBDO= 4A4?<;<DG9FES E CB@BMPR BC9D4FBD4 case. 

#D<@9D CDB7D4@@O D4;69F6?SRM97BES 4?7BD<F@4 
�484A<9: 669EF< FD< K<E?4 3 I, G, z. �OK<E?<FP CB GE@BFD9A<R u = sin(x) <?<u = cos(x), <?< u = 

tg(I). !4=F< CB :9?4A<R @4>E<@4?PAB9 <; FD9I K<E9?: max(x, G, z), <?< min  (|x|, |G|, |z|).%B;84FP 
HBD@G < A4C<E4FP EBBF69FEF6GRMGR CDB7D4@@G. 

%B;84=F9 HBD@G, F4>GR :9 >4> 6 C9D6B@ ;484A<<, E>BDD9>F<DB646 F9>EF A48C<E9= < CB?B:9A<9 
B>BA TEdit. 

$45BF4 E >B@CBA9AFB@ TCheckBox 
�O59D<F9 6 @9AR >B@CBA9AFB6 Standard C<>FB7D4@@G {} < CB@9EF<F9 99 6 AG:AB9 @9EFB HBD-

@O. % CB@BMPR <AEC9>FBD4 B5N9>FB6 <;@9A<F9 ;47B?B6B> (Caption) A4 «maabs». � F9>EF9 CDB7D4@-
@O CBS6<FES C9D9@9AA4S CheckBox F<C4 TCheckBox. &9C9DP 6 ;46<E<@BEF< BF FB7B, A4:4F4 >ABC>4 
<?< A9F, 5G?96E>4S C9D9@9AA4S CheckBox.Checked 5G89F CD<A<@4FP ;A4K9A<S True <?< False. 

$45BF4 E >B@CBA9AFB@ TRadioGroup 

�O59D<F9 6 @9AR >B@CBA9AFB6 Standard C<>FB7D4@@G   < CB@9EF<F9 99 6 AG:AB9  @9EFB  
HBD@O.   !4   HBD@9   CBS6<FES   B>4=@?9AAO=   ?<A<9=   K<EFO= CDS@BG7B?PA<> E ;47B?B6>B@ 
RadioGroup1. �4@9A<F9 ;47B?B6B> (Caption) A4 U(I). �?S FB7B KFB5O D4;@9EF<FP A4 >B@CBA9AF9 
>ABC><, A9B5IB8<@B E6B=EF6B Columns GEF4AB6<FP D46AO@ 98<A<J9 (>ABC>< D4;@9M4RFES 6 B8AB@ 
EFB?5J9). �64:8O M9?>A<F9 CB CD46B= K4EF< E6B=EF64 Items @OLPR, CBS6<FES EFDBKAO= D984>FBD 
EC<E>4 ;47B?B6>B6 >ABCB>. !459D<F9 FD< EFDB>< E <@9A4@<: 6 C9D6B= EFDB>9 sin(x), 6B 6FBDB= 3 
cos(I), 6 FD9FP9= 3 tg(I), A4:@<F9 "�. #BE?9 QFB7B A4 HBD@9 6AGFD< B>4=@?9A<S CBS6zFES FD< 
>ABC><-C9D9>?RK4F9?S E 66989AAO@< A48C<ES@<. 

"5D4F<F9 6A<@4A<9 A4 FB, KFB 6 F9>EF9 CDB7D4@@O CBS6<?4EP C9D9@9AA4S RadioGroup F<C4 
TRadioGroup. &9C9DP CD< A4:4F<< B8AB= <; >ABCB> 7DGCCO 6 C9D9@9AAB= J9?B7B F<C4 
RadioGroup1.ItemIndex 5G89F A4IB8<FPES AB@9D A4:4FB=   >?46<L< (BFEK<FO649FES  BF  AG?S), KFB   
<ECB?P;G9FES   6   F9>EF9 CD<6989AAB= CDB7D4@@O. 

%B;84A<9 B5D45BFK<>B6 EB5OF<= FormCreate < Button1Click 

#DBJ98GDO 3 B5D45BFK<>< EB5OF<= FormCreate < Button1Click 3 EB;84RFES 4A4?B7<KAB FB@G, 
>4> < 6 C9D6B= F9@9.  

�4CGEF<F9 CDB7D4@@G < G598<F9EP 6 FB@, KFB 6E9 69F6< 4?7BD<F@4 6OCB?ASRFES CD46<?PAB. (BD@4 
CD<6989A4 A4 D<E. 5.1. 
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$<E. 5.1. (BD@4 CDB7D4@@O D4;69F?SRM97BES 4?7BD<F@4 

&9>EF CDB7D4@@O CD<6989A A<:9.  
unittema2; 
interface  
 
uses 
 Windows, Messages, SysUtils, Classes, Graphics, Controls,  Forms, Dialogs, StdCtrls, ExtCtrls; 
 type 
TForm1 = class(TForm) 
CheckBox1: TCheckBox; 
RadioGroup1: TRadioGroup; 
Memo1: TMemo; 
Button1:TButton;  
Edit1:TEdit; 
Label1: TLabel; 
Label2: TLabel; 
Edit2:TEdit; 
Label3: TLabel: 
Edi3: TEdlt; 
 
procedure FormCreate(Sender: TObject); 
procedure Button1Click(Sender: TObject); 
  private  
{Private declarations} 
public 

{public declarations} 
var 
Form1: TForm1; 
 
implementation 
 
{$R.DFM} 
procedure TForm1.FormCreate(Sender: TObject); 
begin 
Edit1.Text:='0,1'; 
Edit3.Ttext:='0,356'; 
Memo1.Clear; 
Memo1.Lines.Add(' 9;–FO  EF.7D. 9383 В4?9AF4 А.А.'); 
end; 
procedure TForm1.Button1Click(Sender: TObject); 
var x, y, z, u, ma : extended; 
begin 
       // В6B8 <EIB8AOI 84AAOI < <I 6O6B8 6 B>AB Memo1 

x:=StrToFloat(Edit1.Text); 
       Memo1.Lines.Add('x='+Edit1.Text); 
y:=StrToFloat(Edlt2.Text); 
       Memo1.Lines.Add('y='+Edit2.Text); 
z:=StrToFloat(Edtt3.Text); 
       Memo1.Lines.Add('z='+Edit3.Text); 
// ПDB69D>4 AB@9D4 A4:4FB= >ABC>< < 6O5BD EBBF69FEF6GNщ9= 9= HGA>J<< 

case RadioGroup.ltemlndex of 
            0: u:=cos(x); 
1: u:=sin(x); 
            2: u:=sin(x)/cos(x); 
  end: 
                 // ПDB69D>4EBEFBOA<O>ABC><СheckBox1  

      if  CheckBox1.Checked      then  
                   begin 
                            u:=abs(u); 
                            y:=abs(y); 
z:=abs(z) 
                    end; 
                                      //    Н4IB:89A<9 @4>E<@4?PAB7B <; FD9I K<E9? 
if   u>y     then  ma:=u   else ma: =y; 
if   z>ma   then  ma:=z; 
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                   if  CheckBox1.Checked   then  
                             Memo1.Lines.Add(' maxabs='+FloatToStrF(ma,ffFixed,8,2)) 
                             else  
                             Memo1.Lines.Add('max='+FtoatToStrF(ma,ffGeneral,8,2)); 
end; 
end. 
 

�A8<6<8G4?PAO9 ;484A<S 
!<:9 CD<6989AO 15 64D<4AFB6 ;484K. #B G>4;4A<R CD9CB8464F9?S 6O59D<F9 E6B9 <A8<6<8G-

4?PAB9 ;484A<9. 'FBKA<F9  GE?B6<9 ;484A<S, >B?<K9EF6B,  A4<@9AB64A<9,  F<CO   <EIB8AOI   84A-
AOI.   �   EBBF69FEF6<<   E   QF<@  GEF4AB6<F9 >B?<K9EF6B  B>BA  Edit,   F9>EFO  ;47B?B6>B6  A4  HBD-
@9,  D4;@9DO LD<HFB6, 4 F4>:9 F<CO C9D9@9AAOI < HGA>J<< CD9B5D4;B64A<S CD< 66B89 < 6O6B89 
D9;G?PF4FB6. % CB@BMPR <AEC9>FBD4 B5N9>FB6 <;@9A<F9 J69F HBD@O, LD<HF 6O6B8<@OI E<@6B-
?B6. 

1. �;69EFAB, KFB <; K9FOD9I K<E9? 41,42,43 < 44 B8AB BF?<KAB BF FDex 8DG7<I, D46AOI @9:8G 
EB5B=. #D<E6B<FP AB@9D QFB7B K<E?4 C9D9@9AAB= C. 

2. #B AB@9DG n (n > 0) A9>BFBDB7B 7B84 BCD989?<FP c – AB@9D 97B EFB?9F<S (GK9EFP, KFB, > CD<-
@9DG, A4K4?B@ XX EFB?9F<S 5O? 1901, 4 A9 1900 7B8!). 

3. �A4K9A<S C9D9@9AAOI 4, b  < c CB@9ASFP @9EF4@< F4>, KFB5O B>4;4?BEP 4 ≤ b ≤ E. 
4. �4AB J9?B9 k BF 1 8B 180. "CD989?<FP, >4>4S J<HD4 A4IB8<FES 6 k3= CB;<J<< CBE?98B64-

F9?PABEF< 10111213...9899 , 6 >BFBDB= 6OC<E4AO CB8DS8 6E9 86G;A4KAO9 K<E?4. 
5. �4AB A4FGD4?PAB9 k. "CD989?<FP k-R J<HDG 6 CBE?98B64F9?PABEF< 

110100100010000100000..., 6 >BFBDB= 6OC<E4AO CB8DS8 EF9C9A< 10. 
6. � EF4DBSCBAE>B@ >4?9A84D9 5O? CD<ASF 603?9FA<= J<>?, EBEFBS6L<= <; CSF< 12-?9FA<I 

CB8J<>?B6. #B8J<>?O B5B;A4K4?<EP A4;64A<S@< J69F4: green(;9?9AO=),  red (>D4EAO=), yellow 
(:9?FO=), white(59?O=) < black (K9DAO=). �AGFD< >4:8B7B CB8J<>?4 7B8O ABE<?< A4;64A<S :<6BF-
AOI: >DOEO, >BDB6O, F<7D4, ;4=J4, 8D4>BA4, ;@9<, ?BL48<, B6JO, B59;PSAO, >GD<JO, EB54>< < E6<-
AP< (1984 7B8 3 7B8;9?9AB= >DOEO 3 5O? A4K4?B@ BK9D98AB7B J<>?4). $4;D45BF4FP CDB7D4@@G, >BFB-
D4S 66B8<F   AB@9D   A9>BFBDB7B   7B84   A4L9=   QDO   <   6O6B8<F   97B   A4;64A<9   CB EF4DBSCBA-
E>B@G >4?9A84DR. 

7. �E?< EG@@4 FD9I CBC4DAB D4;?<KAOI 89=EF6<F9?PAOI K<E9? I, G, z  @9APL9 98<A<JO, FB 
A4<@9APL99 <; QF<I FD9I K<E9? ;4@9A<FP CB?GEG@@B= 86GI 6 CDBF<6AB@ E?GK49 ;4@9A<FP @9APL99 
<; I < G    CB?GEG@@B= 86G? BEF46L<IES ;A4K9A<=, 

8. �?S J9?B7B K<E?4 k BF 1 8B 99 6O69EF< HD4;G «@A9 k?9F», GK<FO64S CD< QFB@,  KFB CD< A9>B-
FBDOI ;A4K9A<SI k E?B6B «?9F» A48B ;4@9A<FP A4 E?B6B «7B8» <?< «7B84». 

9. �?S A4FGD4?PAB7B K<E?4 k 6O69EF< HD4;G «@O 6OC<?< k 5GFO?B> C<64», EB7?4EB6O64S B>BA-
K4A<9 E?B64 «5GFO?>4» E K<E?B@ k. 

10. Type >GDE=(%,�,.,3); {E969D, 6BEFB>, R7, ;4C48} 
#D<>4;=(6C9D98, 6CD46B, A4;48, 6?96B); 
Var �1, �2: >GDE; #$: CD<>4;; 
�BD45?P EA4K4?4 L9? CB >GDEG �1, 4 ;4F9@ 97B >GDE 5O? <;@9A9A EB7?4EAB CD<>4>4;G #$1. 

"CD989?<FP �2 – AB6O= >GDE >BD45?S. 
11. &GD9 @9ESJ = (SA64DP, H96D4?P, @4DF, 4CD9?P, @4=, <RAP, <R?P, 467GEF, E9AFS5DP, B>FS5DP, 

ABS6DP, 89>45DP); 
89AP=1...31; 
Var d1,d2: 89AP; 
m1,F2: @9ESJ; 
t: boolean; 
#9D9@9AAB= t CD<E6B<FP ;A4K9A<9 1 9E?< 84F4 d1, m1CD98L9EF6G9F  (6 D4@>4I 7B84) 84F9 d2, 

m2, < ;A4K9A<9 06 8DG7<I E?GK4SI.  
12. &GD9 ABF4=(8B, D9, @<, H4, EB?P, ?S, E<); 
<AF9D64?=(E9>GA84, F9DJ<S, >64DF4, >6<AF4, E9>EF4, E9CF<@4); 
var n1, n2: ABF4; 
i: <AF9D64?; 
"CD989?<FP i-= <AF9D64?, B5D4;B64AAO= ABF4@< C1< C2 (C1<>C2): E9>GA84 3 QFB <AF9D64? <; 

86GI EBE98A<I (CB >DG7G) ABF (A4CD<@9D, D9 < @<, E< < 8B), F9DJ<S 3 <AF9D64? K9D9; ABFG (A4CD<-
@9D, H4 < ?S, E< < D9) < F.8. 

13. &GD9 98<A<J4 = (89J<@9FD, ><?B@9FD, @9FD, @<??<@9FD, E4AF<@9FD); 
8?<A4=real; 
var  I: 8?<A4; 
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$: 98<A<J4; 
�A4K9A<9 C9D9@9AAB= I, B;A4K4RM99 A9>BFBDGR 8?<AG 6 98<A<J4I D, ;4@9A<FP A4 69?<K<AG 

QFB= :9 8?<AO 6 @9FD4I. 
14. &GD9 E9;BA = (;<@4, 69EA4, ?9FB, BE9AN); 
Var m:  @9ESJ;      {BCD989?9A<9 «@9ESJ» E@. 6 26} 
S: E9;BA;  
"CD989?<FP S 3 E9;BA, A4 >BFBDO= CD<IB8<FES @9ESJ m. 
15. Var k: 1...9; 

�O69EF< ;A4K9A<9 C9D9@9AAB= k D<@E><@< J<HD4@<. 
 

�45BD4FBDA4S D45BF4 6 
%D98EF64 BF?48>< CDB7D4@@ 6 B5N9>FAB-BD<9AF<DB64AAB@ CDB7D4@@<DB64A<< 

&9?P D45BFO: <;GK<FP CDBEF9=L<9 ED98EF64 BF?48>< CDB7D4@@ 6 ED989 Delphi.  
"5M<9 E6989A<S 

"C9D4FBDO BD74A<;4J<< J<>?B6 repeat, whyle, for S;O>4 Pascal 
#B8 J<>?B@ CBA<@49FES @AB7B>D4FAB9 6OCB?A9A<9 B8A<I < F9I :9 BC9D4FBDB6 CD< D4;?<KAOI 

;A4K9A<SI CDB@9:GFBKAOI 84AAOI. +<E?B CB6FBD9A<= @B:9F 5OFP ;484AB 6 S6AB= <?< A9S6AB= 
HBD@9. 

�?S BD74A<;4J<< CB6FBD9A<= 6 S;O>9 Pascal CD98GE@BFD9AO FD< D4;?<KAOI BC9D4FBD4 J<>?4. 
"C9D4FBD 

repeat 
<BC9D4FBDO> 
until<GE?B6<9>; 
"D74A<;G9F CB6FBD9A<9 BC9D4FBDB6, CB@9M9AAOI @9:8G >?RK96O@< E?B64@< repeat < until, 8B 

F9I CBD, CB>4 A9 6OCB?A<FES <GE?B6<9> = true, CBE?9 K97B GCD46?9A<9 C9D9849FES E?98GRM9@G ;4 
J<>?B@ BC9D4FBDG. 

"C9D4FBD 
While <GE?B6<9> do begin 
<BC9D4FBDO> 
end; 
"D74A<;G9F CB6FBD9A<9 BC9D4FBDB6, CB@9M9AAOI @9:8G begin < end, 8B F9I CBD, CB>4 A9 6O-

CB?A<FES <GE?B6<9> = f4lse. %?98G9F BF@9F<FP, KFB 9E?< <GE?B6<9> = f4lse CD< C9D6B@ 6IB89, FB 
<BC9D4FBDO> A9 6OCB?ASFES A< D4;G, 6 BF?<K<9 BF repeat, 6 >BFBDB@ IBFS 5O B8<A D4; BA< 6OCB?-
ASFES. 

"C9D4FBD 
for i:=i1 to i2 do begin 
<BC9D4FBDO> 
end;  
"D74A<;G9F CB6FBD9A<9 BC9D4FBDB6 CD< A4D4EF4RM9@ <;@9A9A<< C9D9@9AAB= J<>?4 i BF 

A4K4?PAB7B ;A4K9A<S i1 8B >BA9KAB7B i2 E L47B@ «98<A<J4». �E?< i2 >i1, FB <BC9D4FBDO> A9 6O-
CB?ASFES A< D4;G.  B8<H<>4J<S BC9D4FBD4 for i:=i2 downto i1 do begin <BC9D4FBDO> end  BD74A<;G-
9F CB6FBD9A<S CD< G5O64RM9@ <;@9A9A<< i A4 98<A<JG. 

%D98EF64 BF?48>< CDB7D4@@ 6 Delphi 
#D4>F<K9E>< 6 >4:8B= 6AB6P A4C<E4AAB= CDB7D4@@9 CBE?9 ;4CGE>4 B5A4DG:<64RFES BL<5><. 
"L<5>< C9D6B7B GDB6AS (BL<5>< >B@C<?SJ<<) E6S;4AO E A9CD46<?PAB= ;4C<EPR BC9D4FBDB6 

(BDHB7D4H<K9E><9, E<AF4>E<K9E><9). #D< B5A4DG:9A<< BL<5>< >B@C<?SFBD Delphi BEF4A46?<649F-
ES A4CDBF<6 C9D6B7B BC9D4FBD4, 6 >BFBDB@ B5A4DG:9A4 BL<5>4. � A<:A9= K4EF< Q>D4A4 CBS6?S9FES 
F9>EFB6B9 B>AB, EB89D:4M99 E6989A<S B5B 6E9I BL<5>4I, A4=89AAOI 6 CDB9>F9. �4:84S EFDB>4 QFB-
7B B>A4 EB89D:<F <@S H4=?4, 6 >BFBDB@ A4=89A4 BL<5>4, AB@9D EFDB>< E BL<5>B= < I4D4>F9D 
BL<5><. �?S 5OEFDB7B C9D9IB84 > <AF9D9EGRM9= BL<5>9 A9B5IB8<@B 864:8O M9?>AGFP A4 EFDB>9 
E 99 BC<E4A<9@. �?S CB?GK9A<S 5B?99 CB?AB= <AHBD@4J<< B I4D4>F9D9 BL<5>< A9B5IB8<@B B5D4-
F<FES > HELP A4:4F<9@ >?46<L< F1. %?98G9F B5D4F<FP 6A<@4A<9 A4 FB, KFB B8A4 BL<5>4 @B:9F 
CB6?9KP ;4 EB5B= 8DG7<9, >BFBDO9 <EK9;AGF CD< 99 <ECD46?9A<<. #BQFB@G E?98G9F <ECD46?SFP 
BL<5>< CBE?98B64F9?PAB, E69DIG 6A<; < CBE?9 <ECD46?9A<S >4:8B= BL<5>< >B@C<?<DB64FP CDB-
7D4@@G EAB64. 

"L<5>< 6FBDB7B GDB6AS (BL<5>< 6OCB?A9A<S) E6S;4AO E BL<5>4@< 6O5D4AAB7B 4?7BD<F@4 
D9L9A<S <?< E A9CD46<?PAB= CDB7D4@@AB= D94?<;4J<9= 4?7BD<F@4. 1F< BL<5>< CDBS6?SRFES 6 
FB@, KFB D9;G?PF4F D4EK9F4 B>4;O649FES A969DAO@ ?<5B CDB<EIB8<F C9D9CB?A9A<9, 89?9A<9 A4 AB?P 
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< 8D. #BQFB@G C9D98 <ECB?P;B64A<9@ BF?4:9AAB= CDB7D4@@O 99 A48B CDBF9EF<DB64FP, F.9. E89?4FP 
CDBEK9FO CD< F4><I >B@5<A4J<SI <EIB8AOI 84AAOI, 8?S >BFBDOI ;4D4A99 <;69EF9A D9;G?PF4F. �E?< 
F9EFB6O9 D4EK9FO G>4;O64RF A4 BL<5>G, FB 8?S 99 CB<E>4 E?98G9F <ECB?P;B64FP 6EFDB9AAO9 ED98-
EF64 BF?48>< ED98O DELPHI. 

� CDBEF9=L9@ E?GK49 8?S ?B>4?<;4J<< @9EF4 BL<5>< D9>B@9A8G9FES CBEFGC4FP E?98GRM<@ 
B5D4;B@. � B>A9 D984>F<DB64A<S F9>EF4 GEF4AB6<FP >GDEBD 6 EFDB>9 C9D98 CB8B;D<F9?PAO@ GK4EF-
>B@ < A4:4FP >?46<LG F4 (6OCB?A9A<9 8B >GDEBD4). �OCB?A9A<9 CDB7D4@@O 5G89F BEF4AB6?9AB A4 
EFDB>9, EB89D:4M9= >GDEBD. &9C9DP @B:AB G6<89FP, K9@G D46AB ;A4K9A<9 <AF9D9EGRM<I C9D9@9A-
AOI. �?S QFB7B @B:AB CB@9EF<FP A4 AG:AGR C9D9@9AAGR >GDEBD (A4 Q>D4A9 5G89F 6OE69K9AB 99 
;A4K9A<9) ?<5B A4:4FP Ctrl-F7 < 6 CBS6<6L<@ES 8<4?B7B6B@ B>A9 G>4;4FP <AF9D9EGRMGR C9D9-
@9AAGR (E CB@BMPR 84AAB7B B>A4 @B:AB F4>:9 <;@9A<FP ;A4K9A<9 C9D9@9AAB= 6B 6D9@S 6OCB?-
A9A<S CDB7D4@@O). !4:<@4S >?46<LG F7 (CBL47B6B9 6OCB?A9A<9), @B:AB CBEFDBKAB 6OCB?ASFP 
CDB7D4@@G, >BAFDB?<DGS <;@9A9A<9 F9I <?< <AOI C9D9@9AAOI < CD46<?PABEFP 6OK<E?9A<=. �E?< 
>GDEBD A4IB8<FES 6AGFD< J<>?4, FB CBE?9 A4:4F<S F4 D4EK9F BEF4A46?<649FES CBE?9 B8AB7B 6OCB?-
A9A<S F9?4 J<>?4. �?S CDB8B?:9A<S D4EK9FB6 E?98G9F A4:4FP <Run> @9AR Run. 

#D<@9D A4C<E4A<S CDB7D4@@O J<>?<K9E>B7B 4?7BD<F@4 
�484A<9: A4C<E4FP < BF?48<FP CDB7D4@@G, >BFBD4S 6O6B8<F F45?<JG ;A4K9A<= HGA>J<< 
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">AB 8<4?B74 CD98EF46?9AB A4 D<E. 6.1.  

 
$<E. 6.1. ">AB 8<4?B74 CDB7D4@@O 

&9>EF CDB7D4@@O CD<6989A A<:9. 
unittema3; 
interface 
uses 
Windows,  Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls, ExtCtrls; 
type 
TForm1 = class(TForm) 
 Memo1: TMemo; 
 Button1: TButton; 
 Label1: TLabel; 
 Label2: TLabel;  
 Label3: TLabel; 
 Label4: TLabel; 
 Edit1: TEdit; 
 Edit2: TEdit; 

            Edit3: TEdit; 
            Edit4: TEdit; 
procedure FormCreate(Sender: TObject); 
procedure Button1Click(Sender: TObject); 
private 
   { Private declarations }  
public 
   { Public declarations} 
end; 
var Form1: TForm1; 
implementation 
{$R*.DFM} 
procedure TForm1.FormCreate(Sender: TObject); 
begin 
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  Edit1.Text :='0'; 
  Edit2.Text :='2'; 
  Edit3.Text :='5'; 
  Edit4.Text :='0.25'; 
Memo1.Clear; 
Memo.Lines.Add(' 9;G?PF4FOEF. 7D. 9383 В4?9F4А.В.'); 
end; 
procedure TForm1.Button1Cllck(Sender: TObject);  
var x1, x2, x, h, a, s : extended; 
        N, k, c : integer; 
begin 
x1:=StrToFloat(Edit1.Text); 
    Memo1.Lines.Add('x1='+Edit1.Text); 
x2:=StrToFloat(Edit2.Text); 
     Memo1.Lines.Add('x2='+Edit2.Text); 
N:=StrTolnt(Edit3.Text); 
     Memo1.lines.Add('N='+Edit3.Text);  
h:=StrToFloat(Edit4.Text); 
     Memo1.Lines.Add(' h='+Edit4.Text); 
        c:=–1; 
        x:=x1; 
repeat 
      a:=1; 
      S:=1; 
         for k:=1 to N do 
              begin 
    a:=c*a*x/k; 
     s:=s+a; 
end; 
Memo1.lines.Add('CD< x=' +FloatToStrF(x,ffFixed,6,2)+ 'EG@@4 =' + FloatToStrF(s,tfFtxed,6,2)); 
    x:=x+h; 
until x>x2; 
end; 
end. 

#BE?9  BF?48><   CDB7D4@@O   EBEF46PF9   F9EF   (N = 2,   %1 = 0, %2 = 1,  h = 0,3), GEF4AB6<F9 >GDEBD 
A4 C9D6O= BC9D4FBD (N:= ), A4:@<F9 >?46<LG F4. #BE?9 QFB7B A4:<@4S  >?46<LG F7,  6OCB?A<F9  
CBL47B6GR  CDB7D4@@G  <  CDBE?98<F9, >4> @9ASRFES 6E9 C9D9@9AAO9 6 CDBJ9EE9 6OCB?A9A<S. 

�A8<6<8G4?PAO9 ;484A<S 
!<:9 CD<6989AO 15 64D<4AFB6 ;484K. #B G>4;4A<R CD9CB8464F9?S 6O59D<F9 E6B9 <A8<6<8G-

4?PAB9 ;484A<9. 'FBKA<F9  GE?B6<9 ;484A<S, >B?<K9EF6B,  A4<@9AB64A<9,  F<CO   <EIB8AOI   84A-
AOI.   �   EBBF69FEF6<<   E   QF<@  GEF4AB6<F9 >B?<K9EF6B  B>BA  Edit,   F9>EFO  ;47B?B6>B6  A4  HBD-
@9,  D4;@9DO LD<HFB6, 4 F4>:9 F<CO C9D9@9AAOI < HGA>J<< CD9B5D4;B64A<S CD< 66B89 < 6O6B89 
D9;G?PF4FB6. % CB@BMPR <AEC9>FBD4 B5N9>FB6 <;@9A<F9 J69F HBD@O, LD<HF 6O6B8<@OI E<@6B-
?B6. 

1. #B8EK<F4FP  k 3 >B?<K9EF6B   J<HD   6   89ESF<KAB=   ;4C<E<  J9?B7BA9BFD<J4F9?PAB7B K<E?4 
n. 

2. #9D9@9AAB= t CD<E6B<FP ;A4K9A<9 1 <?< 0 6 ;46<E<@BEF< BF FB7B, S6?S9FES  ?< A4FGD4?PAB9 
K<E?B k  EF9C9APR 3. 

3. �4AB n 69M9EF69AAOI K<E9?. �OK<E?<FP D4;ABEFP @9:8G @4>E<@4?PAO@ < @<A<@4?PAO@ <; 
A<I. 

4. �4A4 A9CGEF4S CBE?98B64F9?PABEFP D4;?<KAOI A4FGD4?PAOI K<E9?, ;4 >BFBDB=E?98G9F 0. 
"CD989?<FP CBDS8>B6O= AB@9D A4<@9APL97B <; A<I. 

5. �4AO J9?B9 n> 0 < CBE?98B64F9?PABEFP <; n 69M9EF69AAOI K<E9?, ED98< >BFBDOI 9EFP IBFS 
5O B8AB BFD<J4F9?PAB9 K<E?B. !4=F< ;A4K9A<9 A4<5B?PL97B ED98< BFD<J4F9?PAOI K<E9? QFB=  CB-
E?98B64F9?PABEF<. 

6. �4AB n 69M9EF69AAOI   K<E9?. "CD989?<FP, B5D4;GRF ?< BA< 6B;D4EF4RMGR CBE?98B64F9?P-
ABEFP. 

7. �4A4 CBE?98B64F9?PABEFP <; n J9?OI K<E9?. "CD989?<FP, EB E>B?P><I BFD<J4F9?PAOI K<E9? 
BA4 A4K<A49FES. 

8. "CD989?<FP k 3 >B?<K9EF6B FD9I;A4KAOI A4FGD4?PAOI K<E9?, EG@@4 J<HD >BFBDOI   D46A4  n 
(1 ≤ n ≤ 27).   "C9D4J<<   89?9A<S   (/,  div   <   mod)   A9 <ECB?P;B64FP. 

9. �O69EF< A4 Q>D4A 6 6B;D4EF4RM9@ CBDS8>9 6E9 FD9I;A4KAO9 K<E?4, 6 89ESF<KAB=   ;4C<E<   
>BFBDOI   A9F   B8<A4>B6OI   J<HD   (BC9D4J<<   89?9A<S   A9 <ECB?P;B64FP). 

10. #9D9@9AAB= t CD<E6B<FP ;A4K9A<9 1 <?< 0 6 ;46<E<@BEF< BF FB7B, @B:AB <?< A9F A4FGD4?P-
AB9 K<E?B n CD98EF46<FP 6 6<89 FD9I CB?AOI >648D4FB6. 

11. �4AB A4FGD4?PAB9 K<E?B n. �OSEA<FP, 6IB8<F ?< J<HD4 3 6 ;4C<EP K<E?4 n. 
12. �4AB A4FGD4?PAB9 K<E?B n. !4=F< EG@@G 97B J<HD 
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13. �4AB J9?B9 n> 0, ;4 >BFBDO@ E?98G9F n 69M9EF69AAOI K<E9?. "CD989?<FP, E>B?P>B ED98< 
A<I BFD<J4F9?PAOI. 

14. �4AB A4FGD4?PAB9 K<E?B n. #9D9EF46<FP @9EF4@< C9D6GR < CBE?98ARR J<HDO K<E?4 n. 
15. �4AB A4FGD4?PAB9 K<E?B n. �4@9A<FP CBDS8B> E?98B64A<S J<HD K<E?4 n A4 B5BDBF. 

 

#D4>F<K9E>4S D45BF4 7.�ECB?P;B64A<9 EF<?S CDB7D4@@<DB64A<S 
 
*9?P D45BFO: D4;D45BF4FP CDB7D4@@G CB CD46<?4@  IBDBL97B EF<?S CDB7D4@@<DB64-
A<S. !4C<E4FP CDB7D4@@G E <ECB?P;B64A<9@ @4EE<6B6. 

 9AR 3 B8<A <; D4ECDBEFD4A9AAOI Q?9@9AFB6 CB?P;B64F9?PE>B7B<AF9DH9=E4, >BFBDO= CD98EF46?S9F 
EB5B= EC<EB> CGA>FB6, B5N98<A9AAOI CB HGA>J<BA4?PAB@G CD<;A4>G, >4:8O= <; >BFBDOI B5B;A4-
K49F >B@4A8G <?< 6?B:9AAB9 @9AR (CB8@9AR). 

�?46AB9 @9AR D4ECB?4749FES 6 69DIA9= K4EF< HBD@O CB8 99 ;47B?B6>B@ < EB89D:<F A4<5B?99 
B5M<9 >B@4A8O CD<?B:9A<S. � Delphi 7?46AB9 @9AR CD98EF46?9AB >B@CBA9AFB@ MainMenu. 
�?S EB;84A<S < <;@9A9A<S @9AR 6 CDBJ9EE9 D4;D45BF>< CD<?B:9A<S 6 ED989 Delphi 
CD98A4;A4K9A �BAEFDG>FBD @9AR (MenuDesigner). �4CGE> �BAEFDG>FBD4 @9AR @B:AB 
6OCB?A<FP CB >B@4A89 MenuDesigner. >BAF9>EFAB7B @9AR >B@CBA9AF4 MainMenu, 4 
F4>:9 E CB@BMPR 86B=AB7B M9?K>4 >ABC>B= @OL< A4 QFBF >B@CBA9AF. #D< >BAEFDG<-
DB64A<< @9AR <@99F FBF :9 6<8, KFB < CD< 6OCB?A9A<< CD<?B:9A<S. 
!4<@9AB64A<9 CGA>F4 @9AR ;4849FES CGF9@ CD<E6B9A<S AG:AB7B ;A4K9A<S 97B E6B=-
EF6G Caption. �DB@9 FB7B, 6 Delphi G >B@CBA9AF4 MainMenu 8BEFGCAO F4><9  E6B=EF64, 
>4> Checked < Bitmap, BCD989?SRM<9 EBBF69FEF69AAB: 
Checked = true/false 3 A4?<K<9/BFEGFEF6<9 BF@9F>< ö G CGA>F4 @9AR (8?S BF@9F>< 6O-
5BD4); 
Bitmap = D<EGAB>, BCD989?SRM<= A4?<K<9 >4DF<A>< C9D98 A4;64A<9@ CGA>F4 6 @9AR. 
�?S ;4>D9C?9A<S CDBJ98GDO  ;4 6O5BDB@ A9>BFBDB7B CGA>F4 @9AR (EB5OF<9 OnClick) 
A4 QF4C9 CDB9>F<DB64A<S CD<?B:9A<S E?98G9F 6O5D4FP QFBF CGA>F E CB@BMPR >?46<4-
FGDO <?< @OL<. 
$45BF4 E @4EE<64@< 
 4EE<6 9EFP GCBDS8BK9AAO= A45BD B8ABF<CAOI Q?9@9AFB6, B5N98<A9AAOI CB8 B8A<@ 
<@9A9@. �4:8O= Q?9@9AF @4EE<64 B5B;A4K49FES <@9A9@, ;4 >BFBDO@ 6 >648D4FAOI 
E>B5>4I E?98G9F B8<A <?< A9E>B?P>B <A89>EB6, D4;89?9AAOI ;4CSFO@<, A4CD<@9D: a[1], 
bb[I], c12[I, J*2], q[1, 1, I*J-1]. � >4K9EF69 <A89>E4 @B:AB <ECB?P;B64FP ?R5O9 CBDS8-
>B6O9 F<CO ;4 <E>?RK9A<9@ LongInt.  
&<C @4EE<64 <?< E4@ @4EE<6 BCD989?SRFES EBBF69FEF69AAB 6 D4;89?9 F<CB6 (Type) <?< 
C9D9@9AAOI (Var) E CB@BMPR >?RK96B7B E?B64 Array E?98GRM<@ B5D4;B@: 
Array [BC<E4A<9 <A89>EB6] of <F<C Q?9@9AF4 @4EE<64> 
#D<@9DO BC<E4A<S @4EE<6B6: 
Const N=20;    // �484A<9 @4>E<@4?PAB7B ;A4K9A<S <A89>E4; 
Type TVector=array[1..N] of real;  // "C<E4A<9 F<C4 B8AB@9DAB7B @4EE<64; 
Var     a:TVector;          // � 3 @4EE<6F<C4 Tvector; 
Ss:array[1..10] of integer; // Ss 3 @4EE<6 <; 89ESF< J9?OI K<E9?; 
Y:array[1..5,1..10] of char; //Y 3 86G@9DAO= @4EE<6 E<@6B?PAB7B F<C4. 
1?9@9AFO @4EE<6B6 @B7GF <ECB?P;B64FPES 6 6OD4:9A<SI F4> :9, >4> < B5OKAO9 C9D9-
@9AAO9, A4CD<@9D: 
F:=2*a[3]+a[ss[I]+1]*3; 
A[n]:=1+sqrt(abs(a[n-1])); 
�B@CBA9AF TStringGrid 
#D< D45BF9 E @4EE<64@< 66B8 < 6O6B8 <AHBD@4J<< A4 Q>D4A G8B5AB BD74A<;B6O64FP 6 
6<89 F45?<J. �B@CBA9AF TStringGrid CD98A4;A4K9A 8?S BFB5D4:9A<S <AHBD@4J<< 6 
6<89 86GI@9DAB= F45?<JO, >4:84S SK9=>4 >BFBDB= CD98EF46?S9F EB5B= B>AB B8AB-
EFDBKAB7B D984>FBD4 (4A4?B7<KAB B>AG TEdit). �BEFGC > <AHBD@4J<< BEGM9EF6?S9FES E 
CB@BMPR E6B=EF64 Cells[ACol, ARow: Integer]: string, 789 ACol, Arow 3 <A89>E Q?9@9A-
F4 86GI@9DAB7B @4EE<64. %6B=EF64 ColCount < RowCount GEF4A46?<64RF >B?<K9EF6B 
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EFDB> < EFB?5JB6 6 F45?<J9, 4 E6B=EF64 FixedCols < FixedRows ;484RF >B?<K9EF6B 
EFDB> < EFB?5JB6 H<>E<DB64AAB= ;BAO. (<>E<DB64AA4S ;BA4 6O89?9A4 8DG7<@ J69FB@, 
< 6 A99 ;4CD9M9A 66B8 <AHBD@4J<< E >?46<4FGDO.  
#D<@9D A4C<E4A<S CDB7D4@@O  
�484A<9: EB;84FP CDB7D4@@G 8?S BCD989?9A<S 69>FBD4, 789 � 3 >648D4FA4S @4FD<J4 
D4;@9DABEFPR N×N, 4 Y, B 3 B8AB@9DAO9 @4EE<6O D4;@9DABEFPR N. 1?9@9AFO 69>FBD4 
Y BCD989?SRFES CB HBD@G?9. �A4K9A<S N E?98G9F 66B8<FP 6 >B@CBA9AF TEdit, � < B 3 6 
>B@CBA9AF TStringGrid. $9;G?PF4F CBE?9 A4:4F<S >ABC>< F<C4 TButton 6O69EF< 6 >B@-
CBA9AF TStringGrid. 
!4EFDB=>4 >B@CBA9AF4 TStringGrid 
�?S GEF4AB6>< >B@CBA9AF4 TStringGrid A4 HBD@G A9B5IB8<@B A4 EFD4A<J9 Additional 

@9AR >B@CBA9AFB6 M9?>AGFP @OLPR CB C<>FB7D4@@9 . #BE?9 QFB7B M9?>A<F9 
@OLPR 6 AG:AB@ @9EF9 HBD@O. �4I64FO64S >DB@>< >B@CBA9AF4, BFD97G?<DG=F9 97B 
D4;@9D. � <AEC9>FBD9 B5N9>FB6 ;A4K9A<S E6B=EF6 ColCount < RowCount GEF4AB6<F9 2 
(869 EFDB>< < 864 EFB?5J4), 4 FixedCols < FixedRows GEF4AB6<F9 1 (B8<A EFB?59J < B8A4 
EFDB>4 E H<>E<DB64AAB= ;BAB=). &4> >4> >B@CBA9AFO StringGrid2 < StringGrid3 <@9RF 
FB?P>B B8<A EFB?59J, FB 8?S A<I ColCount = 1, RowCount = 2, FixedCols = 0 < 
FixedRows = 1. #B G@B?K4A<R 6 >B@CBA9AF TStringGrid ;4CD9M9A 66B8 <AHBD@4J<< E 
>?46<4FGDO, CBQFB@G A9B5IB8<@B E6B=EF6B Options goEditing 8?S >B@CBA9AFB6 
StringGrid1 < StringGrid2 GEF4AB6<FP 6 CB?B:9A<9 True. 
 
">AB 8<4?B74 CD<6989AB A4 D<E. 7.1. 
>B@CBA9AFO @4EE<64 A                        @4EE<64 B             @4EE<64 Y 

 
$<E. 7.1. ">AB 8<4?B74 CDB7D4@@O 
 
&9>EF CDB7D4@@O CD<6989A A<:9. 
unittem4; 
 interface 
 uses 
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, 
  StdCtrls, Grids; 
  
type 
  TForm1 = class(TForm) 
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    Label1: TLabel; 
    Edit1: TEdit; 
    Button1: TButton; 
    Button2: TButton; 
    StringGrid1: TStringGrid; 
    StringGrid2: TStringGrid; 
    StringGrid3: TStringGrid; 
    procedure FormCreate(Sender: TObject); 
    procedure Button1Click(Sender: TObject); 
    procedure Button2Click(Sender: TObject); 
  private 
    { Private declarations } 
  public 
    { Public declarations } 
  end; 
const 
 Nmax=10;              // �4>E<@4?PA4SD4;@9DABEFP@4EE<64 
Type 
 Mas2 = array[1..Nmax,1..Nmax] ofextended;    // �5NS6?9A<9F<C486GI@9DAB7B@4EE<64D4;@9DABEFPRNmax 
 Mas1 = array[1..Nmax] ofextended;                  // �5NS6?9A<9 F<C4 B8AB@9DAB7B @4EE<64 D4;@9DABEFPR Nmax 
var 
 Form1: TForm1; 
 A : Mas2;                // �5NS6?9A<9 86GI@9DAB7B @4EE<64 
 B,Y : Mas1;            // �5NS6?9A<9 B8AB@9DAOI @4EE<6B6 
 N,i,j : integer; 
  
implementation 
  
{$R *.DFM} 
  
procedure TForm1.FormCreate(Sender: TObject); 
begin 
    N:=3;          //  4;@9DABEFP@4EE<64 
      Edit1.Text:=FloatToStr(N); 
 {�484A<9 K<E?4 EFDB> < EFB?5JB6 6 F45?<J4I} 
  StringGrid1.ColCount:=N+1; 
   StringGrid1.RowCount:=N+1; 
   StringGrid2.RowCount:=N+1; 
   StringGrid3.RowCount:=N+1; 
  
    {В6B8 6 ?96GR 69DIARR SK9=>G F45?<JO A4;64A<S @4EE<64} 
  StringGrid1.Cells[0,0]:='�4EE<6 A:'; 
   StringGrid2.Cells[0,0]:='�4EE<6 B:'; 
   StringGrid3.Cells[0,0]:='�4EE<6 Y:'; 
    {�4CB?A9A<9 69DIA97B < ?96B7B EFB?5JB6 CBSEASRM<@< CB8C<ES@<} 
  for i:=1 to N do begin 
    StringGrid1.Cells[0,i]:=' i= '+IntToStr(i); 
    StringGrid1.Cells[i,0]:=' j= '+IntToStr(i); 
                    end; 
end; 
  
procedure TForm1.Button1Click(Sender: TObject); 
begin 
  N:=StrToInt(Edit1.Text); 
 {�484A<9 K<E?4 EFDB> < EFB?5JB6 6 F45?<J4I} 
  StringGrid1.ColCount:=N+1; 
   StringGrid1.RowCount:=N+1; 
   StringGrid2.RowCount:=N+1; 
   StringGrid3.RowCount:=N+1; 
 {�4CB?A9A<9 69DIA97B < ?96B7B EFB?5JB6 CBSEASRM<@< CB8C<ES@<} 
  for i:=1 to N do begin 
    StringGrid1.Cells[0,i]:=' i= '+IntToStr(i); 
    StringGrid1.Cells[i,0]:=' j= '+IntToStr(i); 
                    end; 
end; 
  
procedure TForm1.Button2Click(Sender: TObject); 
 vars: extended; 
begin 
  {�4CB?A9A<9 @4EE<64 А Q?9@9AF4@< <; F45?<JO StringGrid1} 
 for i:=1 to N do 
   for j:=1 to N do 
     A[i,j]:=StrToFloat(StringGrid1.Cells[j,i]); 
  {�4CB?A9A<9 @4EE<64 B Q?9@9AF4@< <; F45?<JO StringGrid2} 
 for i:=1 to N do 
     B[i]:=StrToFloat(StringGrid2.Cells[0,i]); 
   {#@AB:9A<9 @4EE<64 А A4 @4EE<6 В} 
 for i:=1 to N do begin 
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      s:=0; 
   for j:=1 to N do s:=s+A[i,j]*B[j]; 
         Y[i]:=s; 
           {ВO6B8 D9;G?PF4F4 6 F45?<JG StringGrid3} 
          StringGrid3.Cells[0,i]:=FloatToStrf(y[i],fffixed,6,2); 
                   end; 
end; 
end. 

Ин48в84уалPнO5 7а4ан8я 
Н865 CD86545AO 15 64D84AFB6 7444ч. ПB G>474A8R CD5CB4464F5?S 6O55D8F5 E6B5 8A48684G-

4?PAB5 7444A85. УFBчA8F5  GE?B685 7444A8S, >B?8ч5EF6B,  A48@5AB64A85,  F8CO   8EIB4AOI   44A-
AOI.   В   EBBF65FEF688   E   QF8@  GEF4AB68F5 >B?8ч5EF6B  687G4?PAOI >B@CBA5AFB6 6 HBD@5. 

�B 6E9I ;484A<SI E>4?SDAO9 C9D9@9AAO9 E?98G9F 66B8<FP E CB@BMPR >B@CBA9AF4 TEdit E EB-
BF69FEF6GRM<@ CBSEA9A<9@ 6 6<89 >B@CBA9AF4  TLabel. %>4?SDAO= D9;G?PF4F 6O6B8<FP 6 6<89 
>B@CBA9AF4 TLabel.  4EE<6O CD98EF46?SFP A4 HBD@9 6 6<89 >B@CBA9AFB6 TStringGrid, 6 >BFBDOI 0-
= EFB?59J < 0-GR EFDB>G  <ECB?P;B64FP 8?S  BFB5D4:9A<S  <A89>EB6  @4EE<6B6.  �OK<E?9A<S 6O-
CB?ASFP CBE?9 A4:4F<S EBBF69FEF6GRM<I >ABCB> 6<;G4?PAB7B >B@CBA9AF4 MainMenu. 

1. �484A4 @4FD<J4 D4;@9DB@ N×M. #B?GK<FP @4EE<6 �, CD<E6B<6 97B k-@G Q?9@9AFG  ;A4K9A<9 
0, 9E?< 6E9 Q?9@9AFO  k-7B EFB?5J4 @4FD<JO AG?96O9, < ;A4K9A<9 1 6 CDBF<6AB@ E?GK49. 

2. �484A4 @4FD<J4 D4;@9DB@ N×M. #B?GK<FP @4EE<6 �, CD<E6B<6 97B k-@G Q?9@9AFG ;A4K9A<9 1, 
9E?< Q?9@9AFO  k-=  EFDB>< @4FD<JO GCBDS8BK9AO CB G5O64A<R, < ;A4K9A<9 0 6 CDBF<6AB@ E?GK49. 

3. �484A4 @4FD<J4 D4;@9DB@ N×M. #B?GK<FP @4EE<6 �, CD<E6B<6 97B k-@G ;A4K9A<9 1, 9E?< k-S 
EFDB>4 @4FD<JO E<@@9FD<KA4, < ;A4K9A<9 0 6 CDBF<6AB@ E?GK49. 

4. �484A4 @4FD<J4 D4;@9DB@ N×M. "CD989?<FP k 3 >B?<K9EF6B «BEB5OI» Q?9@9AFB6 @4FD<JO, 
EK<F4S Q?9@9AF «BEB5O@», 9E?< BA 5B?PL9 EG@@O BEF4?PAOI Q?9@9AFB6 E6B97B EFB?5J4. 

5. �484A4 @4FD<J4 D4;@9DB@ N×M. "CD989?<FP k 3 >B?<K9EF6B «BEB5OI» Q?9@9AFB6 @4FD<JO, 
EK<F4S Q?9@9AF «BEB5O@», 9E?< 6 97B EFDB>9 E?964 BF A97B A4IB8SFES Q?9@9AFO, @9APL<9 97B, 4 
ECD464 3 5B?PL<9. 

6. �484A4 E<@6B?PA4S @4FD<J4 D4;@9DB@ N×M. "CD989?<FP k 3 >B?<K9EF6B D4;?<KAOI Q?9@9A-
FB6 @4FD<JO (F.9. CB6FBDSRM<9ES Q?9@9AFO EK<F4FP B8<A D4;). 

7. �4A4 @4FD<J4 D4;@9DB@ N×M. 'CBDS8BK<FP 99 EFDB>< CB A9G5O64A<R <I C9D6OI Q?9@9AFB6. 
8. �4A4 @4FD<J4 D4;@9DB@ N×M. 'CBDS8BK<FP 99 EFDB>< CB A9G5O64A<R EG@@O <I Q?9@9AFB6. 
9. �4A4 @4FD<J4 D4;@9DB@ N×M. 'CBDS8BK<FP 99 EFDB>< CB A9G5O64A<R <I A4<5B?PL<I Q?9-

@9AFB6. 
10. "CD989?<FP, S6?S9FES ?< ;484AA4S >648D4FA4S @4FD<J4 n-7B CBDS8>4 E<@@9FD<KAB= BFABE<-

F9?PAB CB5BKAB= 8<47BA4?<. 
11. �?S @4FD<JO D4;@9DB@ N×M 6O69EF< A4 Q>D4A 6E9 99 E98?B6O9 FBK><. 1?9@9AF @4FD<JO 

A4;O649FES E98?B6B= FBK>B=, 9E?< BA S6?S9FES A4<@9APL<@ 6 E6B9= EFDB>9 < B8AB6D9@9AAB 
A4<5B?PL<@ 6 E6B9@ EFB?5J9, <?< A4B5BDBF. 

12. � @4FD<J9 n-7B CBDS8>4 C9D9EF46<FP EFDB>< F4>, KFB5O A4 7?46AB= 8<47BA4?< @4FD<JO 5O-
?< D4ECB?B:9AO Q?9@9AFO, A4<5B?PL<9 CB 45EB?RFAB= 69?<K<A9. 

13. � @4FD<J9 n-7B CBDS8>4 A4=F< @4>E<@4?PAO= ED98< Q?9@9AFB6, ?9:4M<I A<:9 CB5BKAB= 
8<47BA4?<, < @<A<@4?PAO= ED98< Q?9@9AFB6, ?9:4M<I 6OL9 7?46AB= 8<47BA4?<. 

14. � @4FD<J9 D4;@9DB@ N×  CB@9ASFP @9EF4@< EFDB>G, EB89D:4MGR Q?9@9AF E A4<5B?PL<@ 
;A4K9A<9@, EB EFDB>B=, EB89D:4M9= Q?9@9AF E A4<@9APL<@ ;A4K9A<9@. 

15. �; @4FD<JO n-7B CBDS8>4 CB?GK<FP @4FD<JG CBDS8>4 n 3 1 CGF9@ G84?9A<S <; <EIB8AB= 
@4FD<JO EFDB>< < EFB?5J4, A4 C9D9E9K9A<< >BFBDOI D4ECB?B:9A Q?9@9AF E A4<5B?PL<@ CB @B8G-
?R ;A4K9A<9@. 

 
#D4>F<K9E>4S D45BF4 8.  9FB8O BCF<@4?PAB= B5D45BF>< F9>EFB6B= <AHBD@4J<< 

&9?P D45BFO: <;GK<FP CD46<?4 D45BFO E >B@CBA9AF4@< TListBox < T%omboBox.  
�BDBF><9 EFDB>< <@9RF H<>E<DB64AAB9 >B?<K9EF6B E<@6B?B6. %FDB>4 ShortString @B:9F EB-

89D:4FP 255 E<@6B?B6. %FDB>4 String[N] @B:9F EB89D:4FP N E<@6B?B6, AB A9 5B?99 255. #9D6O= 
54=F QF<I C9D9@9AAOI EB89D:<F 8?<AG EFDB><. 

�?<AA4S EFDB>4 F<C4 String 
#D< D45BF9 E QF<@ F<CB@ 84AAOI C4@SFP 6O89?S9FES CB @9D9 A9B5IB8<@BEF< (8<A4@<K9E><) < 

@B:9F ;4A<@4FP 6ER 8BEFGCAGR CDB7D4@@9 C4@SFP. �A4K4?9 >B@C<?SFBD 6O89?S9F 8?S C9D9@9AAB= 
4 54=F4, 6 >BFBDOI D4;@9M49FES AB@9D SK9=>< C4@SF<, A4K<A4S E >BFBDB= 5G89F D4ECB?474FPES 
E<@6B?PA4S EFDB>4. !4 QF4C9 6OCB?A9A<S CDB7D4@@4 BCD989?S9F A9B5IB8<@GR 8?<AG J9CBK>< 
E<@6B?B6 < B5D4M49FES > S8DG BC9D4J<BAAB= E<EF9@O E FD95B64A<9@ 6O89?<FP A9B5IB8<@GR C4-
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@SFP. 
Ш<DB>4S EFDB>4 F<C4 WideString 66989A4 8?S B59EC9K9A<S EB6@9EF<@BEF< E >B@CBA9AF4@<, BE-

AB64AAO@< A4 OLE-F9IAB?B7<<. "F F<C4 String BF?<K49FES FB?P>B F9@, KFB 8?S CD98EF46?9A<S >4:-
8B7B E<@6B?4 <ECB?P;G9FES A9 B8<A, 4 864 54=F4.  

!G?P-F9D@<A4?PA4S EFDB>4 F<C4 PChar CD98EF46?S9F EB5B= J9CBK>G E<@6B?B6, B7D4A<K9AAGR 
E<@6B?B@ #0.  4>E<@4?PA4S 8?<A4 EFDB>< B7D4A<K9A4 FB?P>B 8BEFGCAB= CDB7D4@@9 C4@SFPR. 
!G?P-F9D@<A4?PAO9 EFDB>< L<DB>B <ECB?P;GRFES CD< B5D4M9A<SI > API-HGA>J<S@ Windows (API 
3 Application Program Interface 3 <AF9DH9=E CD<>?48AOI CDB7D4@@). 

 #D98EF46?9A<9 EFDB>< 6 6<89 @4EE<64 E<@6B?B6 
%FDB>4 @B:9F 5OFP BC<E4A4 >4> @4EE<6 E<@6B?B6. �E?< @4EE<6 <@99F AG?96GR 7D4A<JG, BA 

EB6@9EF<@ E F<CB@ PChar.  
          Var 
             MasS : array[1&100] ofChar; 
� BF?<K<9 BF AG?P-F9D@<A4?PAB= EFDB>< ;89EP 8?<A4 <@99F H<>E<DB64AAB9 ;A4K9A<9 < A9 @B-

:9F @9ASFPES 6 CDBJ9EE9 6OCB?A9A<S CDB7D4@@O. 
�B@CBA9AF TListBox 
�B@CBA9AF TListBox CD98EF46?S9F EB5B= EC<EB>, Q?9@9AFO >BFBDB7B 6O5<D4RFES CD< CB@BM< 

>?46<4FGDO <?< @OL<. %C<EB> Q?9@9AFB6 ;4849FES E6B=EF6B@ Items, @9FB8O Add, Delete < Insert 
>BFBDB7B <ECB?P;GRFES 8?S 8B546?9A<S, G84?9A<S < 6EF46>< EFDB>. "5N9>F Items (TString) ID4A<F EFDB-
><, A4IB8SM<9ES 6 EC<E>9. �?S BCD989?9A<S AB@9D4 6O89?9AAB7B Q?9@9AF4 <ECB?P;G9FES E6B=EF6B 
ItemIndex.  

�B@CBA9AF TComboBox 
�B@5<A<DB64AAO= EC<EB> TComboBox CD98EF46?S9F EB5B= >B@5<A4J<R EC<E>4 TListBox < 

D984>FBD4 T�dit, CBQFB@G CD4>F<K9E>< 6E9 E6B=EF64 ;4<@EF6B64AO G QF<I >B@CBA9AFB6. �?S D45BFO 
E B>AB@ D984>F<DB64A<S <ECB?P;G9FES E6B=EF6B Text >4> 6 TEdit, 4 8?S D45BFO EB EC<E>B@ 6O5BD4 3 
E6B=EF6B Items >4> 6 TListBox. %GM9EF6G9F CSFP @B8<H<>4J<= >B@CBA9AF4, BCD989?S9@OI 97B 
E6B=EF6B@ Style. � @B8<H<>4J<< csSimple EC<EB> 6E9784 D4E>DOF, 6 BEF4?PAOI BA D4E>DO649FES 
CBE?9 A4:4F<S >ABC>< ECD464 BF D984>FBD4. 

�B@CBA9AF TBitBtn  
�B@CBA9AF TBitBtn D4ECB?B:9A A4 EFD4A<J9 Additonal C4?<FDO >B@CBA9AFB6 < CD98EF46?S9F 

EB5B= D4;AB6<8ABEFP EF4A84DFAB= >ABC>< TBotton. �7B BF?<K<F9?PA4S BEB59AABEFP 3 A4?<K<9 
D4EFDB6B7B <;B5D4:9A<S A4 CB69DIABEF< >ABC><, >BFBDB9 BCD989?S9FES E6B=EF6B@ Clyph. �DB@9 
FB7B, <@99FES E6B=EF6B Kind, >BFBDB9 ;4849F B8AG <; 11 EF4A84DFAOI D4;AB6<8ABEF9= >ABCB>. 
!4:4F<9 ?R5B= <; A<I, >DB@9 bkCustom < bkHelp, ;4>DO649F @B84?PAB9 B>AB < 6B;6D4M49F 6 CDB-
7D4@@G D9;G?PF4F mr*** (A4CD<@9D, bkOk 3 mrOk). �ABC>4 bkClose ;4>DO649F 7?46AB9 B>AB < ;4-
69DL49F D45BFG CDB7D4@@O. 

"5D45BF>4 EB5OF<= 
"5B 6E9I CDB<EIB8SM<I 6 E<EF9@9 EB5OF<SI, F4><I >4> EB;84A<9 HBD@O, A4:4F<9 >ABC>< @O-

L< <?< >?46<4FGDO < F.8., S8DB Windows <AHBD@<DG9F B>A4 CGF9@ CBEO?>< EBBF69FEF6GRM<I EBB5M9-
A<=. %D984 Delphi CB;6B?S9F CD<A<@4FP < B5D454FO64FP 5B?PL<AEF6B F4><I EBB5M9A<=. �4:8O= 
>B@CBA9AF EB89D:<F B5D45BFK<>< EBB5M9A<= A4 EFD4A<J9 Events <AEC9>FBD4 B5N9>FB6.  

�?S EB;84A<S B5D45BFK<>4 EB5OF<S A9B5IB8<@B D4E>DOFP EC<EB> >B@CBA9AFB6 6 69DIA9= K4-
EF< B>A4 <AEC9>FBD4 B5N9>FB6 < 6O5D4FP A9B5IB8<@O= >B@CBA9AF. �4F9@ A4 EFD4A<J9 Events A4:4-
F<9@ ?96B= >?46<L< @OL< 6O5D4FP B5D45BFK<> < 864:8O M9?>AGFP CB 97B ?96B= (59?B=) K4EF<. � 
BF69F Delphi 4>F<6<;<DG9F B>AB F9>EF4 CDB7D4@@O < CB>4:9F ;47BFB6>G CDBJ98GDO B5D45BF>< 6O-
5D4AAB7B EB5OF<S. 

�4:8O= >B@CBA9AF <@99F E6B= A45BD B5D45BFK<>B6 EB5OF<=. !4<5B?99 K4EFB CD<@9AS9@O9 
EB5OF<S CD98EF46?9AO 6 F45?. 8.1.  

&45?<J4 8.1 
+4EFB CD<@9AS9@O9 EB5OF<S 6 Delphi 

%B5OF<9 "C<E4A<9 EB5OF<S 
OnActivate (BD@4 CB?GK49F QFB EB5OF<9 CD< 4>F<64J<< 

OnCreate 
  

�B;A<>49F CD< EB;84A<< HBD@O (>B@CBA9AF 
TForm). � B5D45BFK<>9 84AAB7B EB5OF<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<= 

OnKeyPres
s 

�B;A<>49F CD< A4:4F<< >ABC>< A4 >?46<4FGD9. 
#4D4@9FD Key <@99F F<C Char < EB89D:<F ASCII3
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  >B8 A4:4FB= >?46<L< (>?46<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 A9B5-
IB8<@4 D94>J<S A4 A4:4F<9 B8AB= <; >?46<L 

OnKeyDo
wn 

�B;A<>49F CD< A4:4F<< >?46<L< A4 >?46<4FG-
D9. "5D45BFK<> QFB7B EB5OF<S CB?GK49F <AHBD@4-
J<R B A4:4FB= >?46<L9 < EBEFBSA<< >?46<L Shift, 
Alt < Ctlr, 4 F4>:9 B A4:4FB= >ABC>9 @OL<. �A-
HBD@4J<S B >?46<L9 C9D9849FES C4D4@9FDB@ Key, 
>BFBDO= <@99F F<C Word 

OnKeyUp 36?S9FES C4DAO@ EB5OF<9@ 8?S OnKeyDown < 
6B;A<>49F CD< BFCGE>4A<< D4A99 A4:4FB= >?46<L< 

OnClick �B;A<>49F CD< A4:4F<< >ABC>< @OL< 6 B5?4-
EF< >B@CBA9AF4 

">BAK4A<9 F45?. 8.1 
%B5OF<9 "C<E4A<9 EB5OF<S 

OnDblClic
k 

�B;A<>49F CD< 86B=AB@ A4:4F<< >ABC>< @OL< 
6 B5?4EF< >B@CBA9AF4 

 #D<@9D A4C<E4A<S CDB7D4@@O 
�484A<9: A4C<E4FP CDB7D4@@G CB8EK9F4 K<E?4 E?B6 6 CDB<;6B?PAB= EFDB>9. � >4K9EF69 
D4;89?<F9?S @B:9F 5OFP ?R5B9 K<E?B CDB59?B6. �?S 66B84 EFDB> < D45BFO E A<@< <E-
CB?P;B64FP TComboBox. �6B8 EFDB>< ;4>4AK<64FP A4:4F<9@ >?46<L< Enter. �?S 6OIB-
84 <; CDB7D4@@O <ECB?P;B64FP >ABC>G Close. 
          ">AB 8<4?B74 5G89F <@9FP 6<8 (D<E. 8.1). 

 
$<E. 8.1. ">AB 8<4?B74 CDB7D4@@O 

 

&9>EF CDB7D4@@O. 
unit tema6; 

interface 
uses  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, 
  StdCtrls, Buttons; 
type 
  TForm1 = class(TForm) 
    Label2: TLabel; 
    Label3: TLabel; 
    BitBtn1: TBitBtn; 
    ComboBox1: TComboBox; 
    Label1: TLabel; 
    procedure FormActivate(Sender: TObject); 
    procedure ComboBox1KeyPress(Sender: TObject; var Key: Char); 
    procedure ComboBox1Click(Sender: TObject); 
private    { Private declarations } 
Public     { Public declarations } 
  end; 

TLab
el 

TCom-

TLabel 
 

TLabel 
 
T Bit-
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var 
  Form1: TForm1; 
implementation 
 {$R *.DFM} 
// �5D45BF>4 EB5OF<S 4>F<6<;4J<< HBD@O 
procedure TForm1.FormActivate(Sender: TObject);  
begin 

ComboBox1.SetFocus;                   // �9D984K4HB>GE4 ComboBox1 
end; 
    // �5D45BF>4 EB5OF<S A4:4F<S ?96B= >?46<L< @OL< 
procedure TForm1.ComboBox1KeyPress(Sender: TObject; var Key: Char); 
begin 
if key=#13 then begin                 // ЕE?<A4:4F4>?46<L4 Enter, FB... 
ComboBox1.Items.Add(ComboBox1.Text);   
// !FDB>4 <; B>A4 D984>F<DB64A<S  
// ;4ABE<FES 6 EC<EB> 6O5BD4 
ComboBox1.Text:='';              // �K<EF>4 B>A4 D984>F<DB64A<S 
      end;  end; 
procedure TForm1.ComboBox1Click(Sender: TObject); 
var st : string; 
     n,i,nst,ind: integer; 
begin 
  n:=0;                                     // !B89D:<F K<E?B E?B6 
      ind:=0; 
  nst:=ComboBox1.ItemIndex;        
  // �CD989?9A<9 AB@9D4 6O5D4AAB= EFDB>< 
  st:=ComboBox1.Items[nst];           
   // �4A9E9A<9 6O5D4AAB= EFDB>< 6 C9D9@9AAGR st 
    for i:=1 to Length(st) do begin             
   // �DBE@BFD 6E9I E<@6B?B6 EFDB>< st 
      caseindof 
          0 : if st[i]<>' ' then begin                
   // ЕE?< 6EFD9F<?ES E<@6B? CBE?9 CDB59?4 
                ind:=1; 
                  n:=n+1;                                     
    // Ч<E?B E?B6 G69?<K<649FES A4 98<A<JG 
                                 end; 
          1 : if st[i]=' ' then ind:=0;           
    // ЕE?< 6EFD9F<?ES CDB59? CBE?9 E<@6B?B6 
                             end; 
        end; 
   Label3.Caption:=IntToStr(n);         
    // ВO6B8 K<E?4 E?B6 6 Label3 
end; end. 

�A8<6<8G4?PAO9 ;484A<S 
�B 6E9I ;484A<SI (F45?.8.2) <EIB8AO9 84AAO9 E?98G9F 66B8<FP E CB@BMPR >B@CBA9AF4 TEdit 6 

>B@CBA9AF TListBox ?<5B E CB@BMPR E6B=EF64 Text 6 E6B=EF6B Items >B@CBA9AF4 TComboBox. 
�6B8 EFDB>< ;4>4AK<64FP A4:4F<9@ >?46<L< Enter. �?S 6OIB84 <; CDB7D4@@O <ECB?P;B64FP >ABC>G 
Close. �?S D4EK9FB6 66B8<FP A9E>B?P>B D4;?<KAOI EFDB>. 

&45?<J4 8.2 
�A8<6<8G4?PAO9 ;484A<S  

�4D<4AF �484A<9 

1 
�4A4 EFDB>4, EBEFBSM4S <; 7DGCC AG?9= < 98<A<J. �4:-

84S 7DGCC4 BF89?S9FES BF 8DG7B= B8A<@ <?< A9E>B?P><@< 
CDB59?4@<. !4=F< >B?<K9EF6B 7DGCC E CSFPR E<@6B?4@< 

2 
�4A4 EFDB>4, EBEFBSM4S <; 7DGCC AG?9= < 98<A<J. 

!4=F< < 6O69EF< A4 Q>D4A E4@GR >BDBF>GR 7DGCCG 

3 
�4A4 EFDB>4, EBEFBSM4S <; 7DGCC AG?9= < 98<A<J. #B8-

EK<F4FP >B?<K9EF6B E<@6B?B6 6 E4@B= 8?<AAB= 7DGCC9 

4 
�4A4 EFDB>4, EBEFBSM4S <; 7DGCC AG?9= < 98<A<J. 

!4=F< < 6O69EF< A4 Q>D4A 7DGCCO E K9FAO@ >B?<K9EF6B@ 
E<@6B?B6 

5 
�4A4 EFDB>4, EBEFBSM4S <; 7DGCC AG?9= < 98<A<J. #B8-

EK<F4FP >B?<K9EF6B 98<A<J 6 7DGCC4I E A9K9FAO@ >B?<K9-
EF6B@ E<@6B?B6 

6 

�4A4 EFDB>4, EBEFBSM4S <; 5G>6, J<HD, ;4CSFOI, FBK9>, 
;A4>B6 <+= < <3<. �O89?<FP CB8EFDB>G, >BFBD4S EBBF69F-
EF6G9F ;4C<E< J9?B7B K<E?4 (F.9. A4K<A49FES EB ;A4>4 <+= 
<?< <-= < 6AGFD< CB8EFDB>< A9F 5G>6, ;4CSFOI < FBK9>) 

7 
�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; 5G>6, J<HD, ;4CS-

FOI, FBK9>, ;A4>B6 <+= < <-=. �O89?<FP CB8EFDB>G, >BFBD4S 
EBBF69FEF6G9F ;4C<E< 69M9EF69AAB7B K<E?4 E H<>E<DB64A-
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�4D<4AF �484A<9 
AB= FBK>B= 

8 

�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; 5G>6, J<HD, ;4CS-
FOI, FBK9>, ;A4>B6 <+= < <3=. �O89?<FP CB8EFDB>G, >BFBD4S 
EBBF69FEF6G9F ;4C<E< 69M9EF69AAB7B K<E?4 E C?464RM9= 
FBK>B= 

9 
�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAOI 89-

ESF<KAOI J<HD, D4;89?9AAOI CDB59?4@<. �O69EF< A4 Q>D4A 
K<E?4 QFB= EFDB>< 6 CBDS8>9 6B;D4EF4A<S <I ;A4K9A<= 

 

�4D<4AF �484A<9 

10 

�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAB7B 
F9>EF4 A4 4A7?<=E>B@ S;O>9, E?B64 D4;89?9AO CDB59?4@<. 
�4@9A<FP 5G>6O ?4F<AE>B7B 4?H46<F4 A4 EBBF69FEF6GRM<9 
<@ 5G>6O DGEE>B7B 4?H46<F4 

11 

�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAB7B 
F9>EF4 A4 4A7?<=E>B@ S;O>9, E?B64 D4;89?9AO CDB59?4@<. 
�O69EF< A4 Q>D4A E?B64 QFB7B F9>EF4 6 CBDS8>9, EBBF69F-
EF6GRM9@ ?4F<AE>B@G 4?H46<FG 

12 

�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAB7B 
F9>EF4 A4 4A7?<=E>B@ S;O>9, E?B64 D4;89?9AO CDB59?4@<. 
#B@9ASFP @9EF4@< C9D6GR < CBE?98ARR 5G>6O >4:8B7B 
E?B64 

13 

�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAB7B 
F9>EF4 A4 4A7?<=E>B@ S;O>9, E?B64 D4;89?9AO CDB59?4@<. 
�O69EF< A4 Q>D4A CBDS8>B6O= AB@9D E?B64 @<A<@4?PAB= 
8?<AO < >B?<K9EF6B E<@6B?B6 6 QFB@ E?B69 

14 
�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAB7B 

F9>EF4 A4 4A7?<=E>B@ S;O>9, E?B64 D4;89?9AO CDB59?4@<. � 
>4:8B@ E?B69 ;4@9A<FP C9D6GR 5G>6G A4 CDBC<EAGR 

15 

�4A4 EFDB>4 E<@6B?B6, EBEFBSM4S <; CDB<;6B?PAB7B 
F9>EF4 A4 4A7?<=E>B@ S;O>9, E?B64 D4;89?9AO CDB59?4@<. 
'84?<FP C9D6O9 k E?B6 <; EFDB><, E86<AG6 A4 <I @9EFB CB-
E?98GRM<9 E?B64 EFDB>< 

 
#D4>F<K9E>4S D45BF4 9.  "CF<@4?PAB9 CBEFDB9A<9 EFDG>FGD 84AAOI 

       &9?P D45BFO: <;GK<FP CD46<?4 D45BFO E >B@CBA9AF4@< TOpenDialog < TSaveDialog. 
!4C<E4FP CDB7D4@@G E <ECB?P;B64A<9@ H4=?B6 < 84AAOI F<C4 ;4C<EP E BCF<@4?PAB= EFDG>FGDB= 
84AAOI.  

"5M<9 E6989A<S 
�4C<EP 3 QFB EFDG>FGD4 84AAOI, B5N98<ASRM4S Q?9@9AFO B8AB7B <?< D4;?<KAOI F<CB6, A4;O-

649@O9 CB?S@<. �4C<E< G8B5AO 8?S EB;84A<S EFDG>FGD<DB64AAOI 54; 84AAOI E D4;ABF<CAO@< 
Q?9@9AF4@<, A4CD<@9D: 

Type               {"5NS6?9A<9 F<C4 ;4C<EP} 
       TStudent = record 
        Fio: string[20];                     {#B?9 (�"} 
          Group: integer;                     {#B?9 AB@9D4 EFG8. 7DGCCO} 
        Ocn: array[1..3] of integer;            {#B?9@4EE<64BJ9AB>} 
       end; 
      Var  
           Student: TStudent;   {"5NS6?9A<9 C9D9@9AAB= F<C4 ;4C<EP} 

         �BEFGC > >4:8B@G CB?R BEGM9EF6?S9FES G>4;4A<9@ <@9A< ;4C<E< < CB?S, D4;89?9AAOI 
FBK>B=, A4CD<@9D: 

         Student.Fio:= 8�64AB6 �.�.9;      
{�A9E9A<9 84AAOI 6 CB?S ;4C<E<} 
         Student. Group:=720603; 
          . . . 
         �BEFGC > CB?S@ @B:AB F4>:9 BEGM9EF6?SFP CD< CB@BM< BC9D4FBD4 with: 
         With Student do 
                  Begin 
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                       Fio:= 8�64AB6�.�.9; 
                       Group:=720603; 
                  End; 
$45BF4 E H4=?4@< 
(4=? 3 QFB <@9AB64AA4S B5?4EFP 84AAOI A4 6A9LA9@ H<;<K9E>B@ ABE<F9?9. � Object 
Pascal D4;?<K4RF FD< 6<84 H4=?B6 6 ;46<E<@BEF< BF ECBEB54 <I BD74A<;4J<< < 8BEFGC4 
> Q?9@9AF4@: F9>EFB6O9, F<C<;<DB64AAO9 < A9F<C<;<DB64AAO9. 
&9>EFB6B= H4=? 3 QFB H4=?, EBEFBSM<= <; EFDB>. #D<@9DB@ F9>EFB6B7B H4=?4 @B:9F 
E?G:<FP H4=? <EIB8AB7B F9>EF4 CDB7D4@@O 6 DELPHI (D4EL<D9A<9 *.pas). �?S D45BFO 
E F9>EFB6O@ H4=?B@ 8B?:A4 5OFP BC<E4A4 EBBF69FEF6GRM4S H4=?B64S C9D9@9AA4S: 
Var  F: TextFile;. 
&<C<;<DB64AAO9 H4=?O <@9RF EFDB7B ;484AAGR <I BC<E4A<9@ EFDG>FGDG, >B784 6E9 
Q?9@9AFO <@9RF H<>E<DB64AAO= < B8<A4>B6O= D4;@9D. 1FB E6B=EF6B F<C<;<DB64AAOI 
H4=?B6 CB;6B?S9F CB?GK<FP 8BEFGC > ?R5B@G >B@CBA9AFG H4=?4 CB 97B CBDS8>B6B@G 
AB@9DG. 1?9@9AF4@< F4>B7B H4=?4 S6?SRFES, >4> CD46<?B, ;4C<E<. � BC<E4A<< H4=?B-
6B= C9D9@9AAB= G>4;O649FES 99 F<C: Var  F: TStudent;. 
!9F<C<;<DB64AAO= H4=? 3 QFB H4=?, 6 >BFBDB@ 84AAO9 A9 <@9RF BCD989?9AAB7B F<C4 
< D4EE@4FD<64RFES >4> CBE?98B64F9?PABEFP 54=F. (4=?B64S C9D9@9AA4S B5NS6?S9FES: 
Var  F: File;. 
#BDS8B> D45BFO E H4=?4@< E?98GRM<=: 
       . . . 
      AssignFile(F, 8Filename.txt9);    
// %6S;O64A<9 H4=?B6B= C9D9@9AAB= F 
// E <@9A9@ 8<E>B6B7B H4=?4 <Filename.txt= 
      Rewrite(F);        
// %B;84A<9 AB6B7B <?< BF>DOF<9 (Reset(F);) 
// G:9 EGM9EF6GRM97B H4=?4  
      . . . 
      Read(F, Stud);                                  
// +F9A<9 84AAOI <; H4=?4 <?<  
// ;4C<EP (Write(F, Stud)) 6 H4=? 
       . . . 
      CloseFile(F);            // �4>DOF<9 H4=?4 
#B8CDB7D4@@O D45BFO E H4=?4@< 
AssignFile(var F; FileName: string) 3 E6S;O649F H4=?B6GR C9D9@9AAGR F < H4=? E <@9-
A9@ FileName. 
Reset(var F[: File; RecSize: word]) 3 BF>DO649F EGM9EF6GRM<= H4=?. #D< BF>DOF<< A9-
F<C<;<DB64AAB7B H4=?4 RecSize ;4849F D4;@9D Q?9@9AF4 H4=?4. 
Rewrite(var F[: File; RecSize: word]) 3 EB;849F < BF>DO649F AB6O= H4=?. 
Append(var F: TextFile) 3 BF>DO649F F9>EFB6B= H4=? 8?S 8BC<EO64A<S F9>EF4 6 >BA9J 
H4=?4. 
Read(F,v1[,v2,&vn]) 3 KF9A<9 ;A4K9A<= C9D9@9AAOI A4K<A4S E F9>GM9= CB;<J<< 8?S 
F<C<;<DB64AAOI H4=?B6 < EFDB> 8?S F9>EFB6OI. 
Write(F,v1[,v2,&vn]) 3 ;4C<EP ;A4K9A<= C9D9@9AAOI A4K<A4S E F9>GM9= CB;<J<< 8?S 
F<C<;<DB64AAOI H4=?B6 < EFDB> 8?S F9>EFB6OI. 
CloseFile(F) 3 ;4>DO649F D4A99 BF>DOFO= H4=?. 
Rename(var F; NewName: string) 3 C9D9<@9AB6O649F A9BF>DOFO= H4=? ?R5B7B F<C4. 
Erase(var F) 3 G84?S9F A9BF>DOFO= H4=? ?R5B7B F<C4. 
Seek(var F; NumRec: Longint) 3 8?S A9F9>EFB6B7B H4=?4 GEF4A46?<649F G>4;4F9?P A4 
Q?9@9AF E AB@9DB@ NumRec. 
SetTextBuf(var F: TextFile; var Buf [; Size: word]) 3 8?S F9>EFB6B7B H4=?4 GEF4A46?<649F 
AB6O= 5GH9D 66B84-6O6B84 B5N9@4 Size. 
Flush(var F: TextFile) 3 A9@98?9AA4S ;4C<EP 6 H4=? EB89D:<@B7B 5GH9D4 66B8436O6B84. 
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Truncate(var F) 3 GD9;49F H4=?, A4K<A4S E F9>GM9= CB;<J<<. 
LoResult: integer 3 >B8 D9;G?PF4F4 CBE?98A9= BC9D4J<< 66B8436O6B84. 
FilePos(var F): longint 3 8?S A9F9>EFB6OI H4=?B6 6B;6D4M49F AB@9D F9>GM9= CB;<J<<. 
"FEK9F 6989FES BF AG?S. 
FileSize(var F): longint 3 8?S A9F9>EFB6OI H4=?B6 6B;6D4M49F >B?<K9EF6B >B@CBA9AFB6 
6 H4=?9. 
Eoln(var F: TextFile): boolean 3 6B;6D4M49F True, 9E?< 8BEF<7AGF >BA9J EFDB><. 
Eof(var F) ): boolean 3 6B;6D4M49F True, 9E?< 8BEF<7AGF >BA9J H4=?4. 
SeekEoln(var F: TextFile): boolean 3 6B;6D4M49F True, 9E?< CDB=89A CBE?98A<= ;A4K<-
@O= E<@6B? 6 EFDB>9 <?< H4=?9, BF?<KAO= BF CDB59?4 <?< ;A4>4 F45G?SJ<<. 
SeekEof(var F: TextFile): boolean 3 FB :9, KFB < SeekEoln, AB 8?S 6E97B H4=?4. 
BlockRead(var F: File; var Buf; Count: word[; Result: word]), BlockWrite(var F: File; var 
Buf; Count: word[; Result: word]) 3 EBBF69FEF69AAB CDBJ98GDO KF9A<S < ;4C<E< C9D9-
@9AAB= Buf E >B?<K9EF6B@ Count 5?B>B6. 
�B@CBA9AFO TOpenDialog < TSaveDialog 
�B@CBA9AFO TOpenDialog < TSaveDialog A4IB8SFES A4 EFD4A<J9 DIALOGS. �E9 >B@-
CBA9AFO QFB= EFD4A<JO S6?SRFES A96<;G4?PAO@<, F.9. A9 6<8AO 6 @B@9AF D45BFO CDB-
7D4@@O. #BQFB@G <I @B:AB D4;@9EF<FP 6 ?R5B@ G8B5AB@ @9EF9 HBD@O. "54 D4EE@4F-
D<649@OI >B@CBA9AF4 <@9RF <89AF<KAO9 E6B=EF64 < BF?<K4RFES FB?P>B 6A9LA<@ 6<-
8B@. #BE?9 6O;B64 >B@CBA9AF4 CBS6?S9FES 8<4?B7B6B9 B>AB, E CB@BMPR >BFBDB7B 6O-
5<D49FES <@S CDB7D4@@O < CGFP > A9=. � E?GK49 GEC9LAB7B ;469DL9A<S 8<4?B74 <@S 
6O5D4AAB7B H4=?4 < @4DLDGF CB<E>4 EB89D:aFES 6 E6B=EF69 FileName. �?S H<?PFD4-
J<< H4=?B6, BFB5D4:49@OI 6 B>A9 CDBE@BFD4, <ECB?P;G9FES E6B=EF6B Filter, 4 8?S ;484-
A<S D4EL<D9A<S H4=?4, 6 E?GK49, 9E?< BAB A9 ;484AB CB?P;B64F9?9@, 3 E6B=EF6B 
DefaultExt. �E?< A9B5IB8<@B <;@9A<FP ;47B?B6B> 8<4?B7B6B7B B>A4, <ECB?P;G9FES 
E6B=EF6B Title. 
#D<@9D A4C<E4A<S CDB7D4@@O 
�484A<9: A4C<E4FP CDB7D4@@G, 66B8SMGR 6 H4=? <?< K<F4RMGR <; H4=?4 698B@BEFP 
45<FGD<9AFB6, E846L<I 6EFGC<F9?PAO9 Q>;4@9AO. �4:84S ;4C<EP 8B?:A4 EB89D:4FP 
H4@<?<R, 4 F4>:9 BJ9A>< CB H<;<>9, @4F9@4F<>9 < EBK<A9A<R. �O69EF< EC<EB> 45<-
FGD<9AFB6, BFEBDF<DB64AAO= 6 CBDS8>9 G@9APL9A<S <I ED98A97B 54??4, < ;4C<E4FP QFG 
<AHBD@4J<R 6 F9>EFB6B= H4=?. 
!4EFDB=>4 >B@CBA9AFB6 TOpenDialog < TSaveDialog 
�?S GEF4AB6>< >B@CBA9AFB6 TOpenDialog < TSaveDialog A4 HBD@G A9B5IB8<@B A4 
EFD4A<J9 Dialogs @9AR >B@CBA9AFB6 M9?>AGFP @OLPR EBBF69FEF69AAB CB C<>FB7D4@-
@4@  <?<  < CBEF46<FP <I 6 ?R5B9 E6B5B8AB9 @9EFB HBD@O. 'EF4AB6>4 H<?PFD4 
CDB<;6B8<FES E?98GRM<@ B5D4;B@. �O5D46 EBBF69FEF6GRM<= >B@CBA9AF, 864:8O 
M9?>AGFP CB CD46B= K4EF< E6B=EF64 Filter <AEC9>FBD4 B5N9>FB6. #BS6<FES B>AB Filter 
Editor, 6 ?96B= K4EF< >BFBDB7B ;4C<EO649FES F9>EF, I4D4>F9D<;GRM<= EBBF69FEF6GR-
M<= H<?PFD, 4 6 CD46B= K4EF< 3 @4E>G. �?S OpenDialod1 GEF4AB6<@ ;A4K9A<S @4E>< >4> 
CB>4;4AB A4 D<E. 9.1. (BD@4F *.dat B;A4K49F, KFB 5G8GF 6<8AO 6E9 H4=?O E D4EL<D9A<-
9@ .dat, 4 HBD@4F *.* 3 KFB 5G8GF 6<8AO 6E9 H4=?O (E ?R5O@ <@9A9@ < E ?R5O@ D4E-
L<D9A<9@).  

 
$<E. 9.1. 'EF4AB6>4 @4EB> 8?S OpenDialod 
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�?S FB7B KFB5O H4=? 46FB@4F<K9E>< ;4C<EO64?ES E D4EL<D9A<9@ .dat, 6 E6B=EF69 
DefaultExt ;4C<L9@ FD95G9@B9 D4EL<D9A<9 3 .dat. �A4?B7<KAO@ B5D4;B@ A4EFDB<@ 
SaveDialog1 8?S F9>EFB6B7B H4=?4 (D4EL<D9A<9 .txt).  
$45BF4 E CDB7D4@@B= 
#BE?9 ;4CGE>4 CDB7D4@@O A4 6OCB?A9A<9 CBS6<FES 8<4?B7B6B9 B>AB CDB7D4@@O. 
�ABC>4 «�69EF< ;4C<EP» 6<8A4 A9 5G89F. !9B5IB8<@B EB;84FP AB6O= H4=? ;4C<E9=, 
A4:46 A4 >ABC>G «%B;84FP» <?< BF>DOFP D4A99 EB;84AAO=, A4:46 >ABC>G «"F>DOFP». 
#BE?9 QFB7B EF4A9F 6<8A4 >ABC>4 «�69EF< ;4C<EP» < @B:AB 5G89F 66B8<FP ;4C<E<. #D< 
A4:4F<< A4 >ABC>G «%BDF<DB6>4» 5G89F CDB6989A4 EBDF<DB6>4 698B@BEF< CB G5O64-
A<R ED98A97B 54??4 < 8<4?B7B6B9 B>AB CD<@9F 6<8 >4> A4 D<E. 9.2. �4F9@ CD< A4:4F<< 
A4 >ABC>G «%BID4A<FP» 5G89F EB;84A F9>EFB6B= H4=?, EB89D:4M<= BFEBDF<DB64AAGR 
698B@BEFP. (4=? ;4C<E9= ;4>DO649FES B8AB6D9@9AAB E CDB7D4@@B= CD< A4:4F<< A4 
>ABC>G «Close». 

 
$<E.9.2. �<4?B7B6B9 B>AB CDB7D4@@O 
&9>EF CDB7D4@@O. 
unittema7; 
interface 
uses 
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, 
  StdCtrls, Buttons, ExtCtrls; 
type 
  TForm1 = class(TForm) 
    Edit1: TEdit; 
    Edit2: TEdit; 
    Edit3: TEdit; 
    Edit4: TEdit; 
    Label1: TLabel; 
    Label2: TLabel; 
    Label3: TLabel; 
    Label4: TLabel; 
    Label5: TLabel; 
    Memo1: TMemo; 

    Button1: TButton; 
    Button3: TButton; 
    Splitter1: TSplitter; 
    Button5: TButton; 
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    BitBtn1: TBitBtn; 
    SaveDialog1: TSaveDialog; 
    Button2: TButton; 
    OpenDialog1: TOpenDialog; 
    Button4: TButton; 
    procedure FormCreate(Sender: TObject); 
    procedure Button1Click(Sender: TObject); 
    procedure Button2Click(Sender: TObject); 
    procedure Button3Click(Sender: TObject); 
    procedure Button4Click(Sender: TObject); 
    procedure Button5Click(Sender: TObject); 
    procedure BitBtn1Click(Sender: TObject); 
    procedure FormClose(Sender: TObject; var Action: TCloseAction); 
private 
    { Private declarations } 
public 
    { Public declarations } 
  end; 
Type 
  TStudent = record 
    FIO: string[40];                              // �B?9$�� 
    otc: array[1..3] of word;                // �B?9@4EE<64BJ9AB> 
    sball : extended;                           // �B?9ED98A97B54??4 
    end; 
Var 
  Fz  : file of  Tstudent;                      // $4=?F<C4;4C<EP 
  Ft  : TextFile;                                   // "9>EFB6B=H4=? 
  Stud : array[1..100] of Tstudent;   // �4EE<6;4C<E9= 
  nzap : integer;                                 // �B@9D;4C<E< 
  FileNameZ, FileNameT : string;   // �@SH4=?4 
var 
  Form1: TForm1; 
implementation 
{$R *.DFM} 
procedure TForm1.FormCreate(Sender: TObject); 
begin 
   Edit1.Text:=''; 
   Edit2.Text:=''; 
   Edit3.Text:=''; 
   Edit4.Text:=''; 
   Memo1.Clear; 
   Button1.Hide;     // !89?4FP A96<8<@B= >ABC>G «В69EF< ;4C<EP» 
    nzap:=0; 
end; 
procedure TForm1.Button1Click(Sender: TObject);       // В69EF<AB6GR;4C<EP 
begin 
    nzap:=nzap+1; 
  with stud[nzap] do begin 
           FIO:=Edit1.Text; 
           otc[1]:=StrToInt(Edit2.Text); 
           otc[2]:=StrToInt(Edit3.Text); 
           otc[3]:=StrToInt(Edit4.Text); 
           sball:=(otc[1]+otc[2]+otc[3])/3; 
  Memo1.Lines.Add(fio+'  '+IntToStr(otc[1])+'  '+ IntToStr(otc[2])+'   '+IntToStr(otc[3])); 
                                end; 
     Write(fz,Stud[nzap]);                                       // �4C<EP6H4=? 
  Edit1.Text:=''; 
   Edit2.Text:=''; 
   Edit3.Text:=''; 
   Edit4.Text:=''; 
end; 
procedure TForm1.Button2Click(Sender: TObject);  
// !B;84A<9 AB6B7B H4=?4 ;4C<E9= 
begin 
   OpenDialog1.Title :='!B;84FP AB6O= H4=?';    
// �;@9A9A<9 ;47B?B6>4 B>A4 8<4?B74 
 if OpenDialog1.Execute then   
// ВOCB?A9A<9 EF4A84DFAB7B 8<4?B74 6O5BD4 <@9A< H4=?4 
   begin 
    FileNameZ:= OpenDialog1.FileName;  
// ВB;6D4M9A<9 <@9A< 8<E>B6B7B H4=?4  
    AssignFile(Fz, FileNameZ);   
// !6S;O64A<9 H4=?B6B= C9D9@9AAB= Fz c <@9A9@ H4=?4 
     Rewrite(Fz);                          
// !B;84A<9 AB6B7B H4=?4 
   end; 
    Button1.Show;                       
// !89?4FP 6<8<@B= >ABC>G «В69EF< ;4C<EP» 
end; 
procedure TForm1.Button3Click(Sender: TObject);  
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// �F>DOFPEGM9EF6GRM<=H4=? 
begin 
 ifOpenDialog1.Executethen  
// ВOCB?A9A<9 EF4A84DFAB7B 8<4?B74 6O5BD4 <@9A< H4=?4 
   begin 
    FileNameZ:= OpenDialog1.FileName;  
// ВB;6D4M9A<9 <@9A< 8<E>B6B7B H4=?4  
    AssignFile(Fz, FileNameZ);     
// !6S;O64A<9 H4=?B6B= C9D9@9AAB= Fz c <@9A9@ H4=?4 
     Reset(Fz);                                 
// �F>DOF<9 EGM9EF6GRM97B H4=?4 
  end; 
 while not eof(fz) do begin        
   nzap:=nzap+1; 
     Read(fz,stud[nzap]);                // ЧF9A<9;4C<E<<;H4=?4 
         with stud[nzap] do 
     Memo1.Lines.Add(fio+'  '+IntToStr(otc[1])+'  '+IntToStr(otc[2])+'   '+IntToStr(otc[3])); 
                                 end; 
     Button1.Show;       // !89?4FP 6<8<@B= >ABC>G «В69EF< ;4C<EP» 
end; 
procedure TForm1.Button4Click(Sender: TObject);   
// !BDF<DB6>4 ;4C<E9= 
 vari,j : word; 
      st : TStudent; 
begin 
 for i:=1 to nzap–1 do                    
// !BDF<DB6>4 @4EE<64 ;4C<E9= 
 forj:=i+1 tonzapdo 
  if Stud[i].sball < Stud[j].sball then begin 
         st:=Stud[i]; 
         Stud[i]:=Stud[j]; 
         Stud[j]:=st; 
         end; 
      Memo1.Clear; 
  for i:=1 to nzap do                     
// ВO6B8 6 B>AB Memo1 BFEBDF<DB64AAOI ;4C<E9= 
         with stud[i] do 
    Memo1.Lines.Add(IntToStr(i)+' '+fio+' '+FloatToStrf(sball,fffixed,4,2)); 
end; 
procedure TForm1.Button5Click(Sender: TObject);  
// !BID4A9A<9 D9;G?PF4FB6 EBDF<DB6>< 6 F9>EFB6B@ H4=?9 
var i:word; 
begin 
  if SaveDialog1.Execute then   
// ВOCB?A9A<9 EF4A84DFAB7B 8<4?B74 6O5BD4 <@9A< H4=?4 
   begin 
  FileNameT:= SaveDialog1.FileName;  
// ВB;6D4M9A<9<@9A<8<E>B6B7BH4=?4 
   AssignFile(Ft, FileNameT);      
// !6S;O64A<9 H4=?B6B= C9D9@9AAB= Ft c <@9A9@ H4=?4 
      Rewrite(Ft);                            
// �F>DOF<9 AB6B7B F9>EFB6B7B H4=?4 
    end; 
  for i:=1 to nzap do 
         with stud[i] do  Writeln(Ft,i:4,'. ',fio,sball:8:2);    
// �4C<EP 6 F9>EFB6B= H4=? 
  CloseFile(Ft);                              
// �4>DOF<9 F9>EFB6B7B H4=?4 
end; 
procedure TForm1.BitBtn1Click(Sender: TObject);   
begin                               
 CloseFile(fz);        
// �4>DOF<9 H4=?4 ;4C<E9= CD< A4:4F<< A4 >ABC>G «!lose» 
end; 
procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction); 
begin 
 CloseFile(fz);       

// �4>DOF<9 H4=?4 ;4C<E9= CD< A4:4F<< A4 >ABC>G  
end; end. 
 
�A8<6<8G4?PAO9 ;484A<S 
!<:9 CD<6989AO 15 64D<4AFB6 ;484K (F45?. 9.1). #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.  
� CDB7D4@@9 CD98GE@BFD9FP EBID4A9A<9 66B8<@OI 84AAOI 6 H4=?9 < 6B;@B:ABEFP 
KF9A<S <; D4A99 EBID4A9AAB7B H4=?4.  
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$9;G?PF4FO 6O6B8<FP 6 B>AB CDBE@BFD4 < 6 F9>EFB6B= H4=?. 
&45?<J4 9.1 

�A8<6<8G4?PAO9 ;484A<S 
�4D<4AF �484A<9 

1 

 � @474;<A9 HBD@<DG9FES EC<EB> ?<J, ;4C<E46L<IES 
A4 CB>GC>G FB64D4 CB6OL9AAB7B ECDBE4. �4:84S ;4C<EP 
QFB7B EC<E>4 EB89D:<F: CBDS8>B6O= AB@9D, (�", 8B@4L-
A<= 48D9E CB>GC4F9?S < 84FG CBEF4AB6>< A4 GK9F. '84?<FP 
<; EC<E>4 6E9 CB6FBDAO9 ;4C<E<, CDB69DSS (�" < 8B@4L-
A<= 48D9E 

2 

%C<EB> FB64DB6, <@9RM<IES A4 E>?489, 6>?RK49F 
A4<@9AB64A<9 FB64D4, >B?<K9EF6B 98<A<J FB64D4, J9AG 
98<A<JO < 84FG CBEFGC?9A<S FB64D4 A4 E>?48. �O69EF< 6 
4?H46<FAB@ CBDS8>9 EC<EB> FB64DB6, ID4ASM<IES 5B?PL9 
@9ESJ4, EFB<@BEFP >BFBDOI CD96OL49F 1 @?A. DG5. 

3 

 �?S CB?GK9A<S @9EF4 6 B5M9:<F<< HBD@<DG9FES EC<EB> 
EFG89AFB6, >BFBDO= 6>?RK49F (�" EFG89AF4, 7DGCCG, 
ED98A<= 54??, 8BIB8 A4 K?9A4 E9@P<. "5M9:<F<9 6 C9D6GR 
BK9D98P CD98BEF46?S9FES F9@, G >B7B 8BIB8 A4 K?9A4 E9@P< 
@9APL9 86GI @<A<@4?PAOI ;4DC?4F, ;4F9@ BEF4?PAO@ 6 
CBDS8>9 G@9APL9A<S ED98A97B 54??4. �O69EF< EC<EB> BK9-
D98ABEF< CD98BEF46?9A<S @9EF 6 B5M9:<F<< 

�4D<4AF �484A<9 

4 

 � ECD46BKAB= 46FB6B>;4?4 ID4A<FES D4EC<E4A<9 
86<:9A<S 46FB5GEB6. �?S >4:8B7B D9=E4 G>4;4AO 97B 
AB@9D, F<C 46FB5GE4, CGA>F A4;A4K9A<S, 6D9@S BFCD46-
?9A<S < CD<5OF<S. �O69EF< <AHBD@4J<R B D9=E4I, >B-
FBDO@< @B:AB 6BECB?P;B64FPES 8?S CD<5OF<S 6 CGA>F 
A4;A4K9A<S D4APL9 ;484AAB7B 6D9@9A< 

5 

 !4 @9:8G7BDB8AB= �&% <AHBD@4J<S B D4;7B6BD4I 
EB89D:<F 84FG D4;7B6BD4, >B8 < A4;64A<9 7BDB84, 6D9@S 
D4;7B6BD4, F4D<H, AB@9D F9?9HBA4 6 QFB@ 7BDB89 < AB-
@9D F9?9HBA4 45BA9AF4. �O69EF< CB >4:8B@G 7BDB8G 
B5M99 6D9@S D4;7B6BDB6 E A<@ < EG@@G 

6 

 �AHBD@4J<S B EBFDG8A<>4I H<D@O 6>?RK49F: 
(�", F459?PAO= AB@9D, >B?<K9EF6B CDBD45BF4AAOI 
K4EB6 ;4 @9ESJ, CBK4EB6B= F4D<H. $45BK99 6D9@S E6OL9 
144 K4EB6 EK<F49FES E69DIGDBKAO@ < BC?4K<649FES 6 
86B=AB@ D4;@9D9. �O69EF< D4;@9D ;4D45BFAB= C?4FO 
EBFDG8A<>4 H<D@O ;4 6OK9FB@ CB8BIB8AB7B A4?B74, 
>BFBDO= EBEF46?S9F 12% EG@@O ;4D45BF>4 

7 

 �AHBD@4J<S B5 GK4EFA<>4I ECBDF<6AOI EBD96AB-
64A<= EB89D:<F A4<@9AB64A<9 EFD4AO, A4;64A<9 >B@4A-
8O, (�" <7DB>4, <7DB6B= AB@9D, 6B;D4EF, DBEF, 69E. �O-
69EF< <AHBD@4J<R B E4@B= @B?B8B=, DBE?B= < ?97>B= 
>B@4A89 

8 

 �?S >A<7, ID4ASM<IES 6 5<5?<BF9>9, ;484RFES D97<-
EFD4J<BAAO= AB@9D >A<7<, 46FBD, A4;64A<9, 7B8 <;84A<S, 
<;84F9?PEF6B, >B?<K9EF6B EFD4A<J. �O69EF< EC<EB> >A<7 
E H4@<?<S@< 46FBDB6 6 4?H46<FAB@ CBDS8>9, <;84AAOI CB-
E?9 ;484AAB7B 7B84 

9 

 $4;?<KAO9 J9I< ;46B84 6OCGE>4RF CDB8G>J<R A9-
E>B?P><I A4<@9AB64A<=. %6989A<S B 6OCGM9AAB= CDB8G>-
J<< 6>?RK4RF  A4<@9AB64A<9, >B?<K9EF6B, AB@9D J9I4. 
�?S ;484AAB7B J9I4 A9B5IB8<@B 6O69EF< >B?<K9EF6B 6O-
CGM9AAOI <;89?<= CB >4:8B@G A4<@9AB64A<R 6 CBDS8>9 
G5O64A<S >B?<K9EF64 

10 

 �AHBD@4J<S B EBFDG8A<>4I CD98CD<SF<S EB89D:<F 
(�", AB@9D BF89?4, 8B?:ABEFP, 84FG A4K4?4 D45BFO. 
�O69EF< EC<E>< EBFDG8A<>B6 CB BF89?4@ 6 CBDS8>9 
G5O64A<S EF4:4 

11 
 �98B@BEFP 45<FGD<9AFB6, E846L<I 6EFGC<F9?PAO9 

Q>;4@9AO 6 GA<69DE<F9F, EB89D:<F (�", 48D9E, BJ9A><. 
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�4D<4AF �484A<9 
"CD989?<FP >B?<K9EF6B 45<FGD<9AFB6, CDB:<64RM<I 6 
7.  <AE>9 < E846L<I Q>;4@9AO EB ED98A<@ 54??B@ A9 
A<:9 4.5, 6O69EF< <I H4@<?<< 6 4?H46<FAB@ CBDS8>9 

 
�4

D<4AF  �484A<9 

12 

 � ECD46BKAB= 4QDBCBDF4 ID4A<FES D4EC<E4A<9 6O?9F4 
E4@B?9FB6 A4 E?98GRM<9 EGF><. �?S D9=E4 G>4;4AO: AB@9D 
D9=E4, F<C E4@B?9F4, CGA>F A4;A4K9A<S, 6D9@S 6O?9F4. �O69-
EF< AB@9D4 D9=EB6, F<CO E4@B?9FB6 < 6D9@9A4 6O?9F4 8?S 
;484AAB7B CGA>F4 6 CBDS8>9 6B;D4EF4A<S 6D9@9A< 6O?9F4 

13 

 ' 48@<A<EFD4FBD4 :9?9;AB8BDB:AOI >4EE ID4A<FES 
<AHBD@4J<S B E6B5B8AOI @9EF4I 6 CB9;84I 84?PA97B E?98B-
64A<S A4 5?<:4=LGR A989?R 6 E?98GRM9@ 6<89: 84F4 6O9;-
84, CGA>F A4;A4K9A<S, 6D9@S BFCD46?9A<S, K<E?B E6B5B8AOI 
@9EF. "D7>B@<F9F @9:8GA4DB8AB= >BAH9D9AJ<< B5D4M49FES 
> 48@<A<EFD4FBDG E CDBEP5B= ;4D9;9D6<DB64FP m @9EF 8B 
7BDB84 N A4 k3= 89AP A989?< E 6D9@9A9@ BFCD46?9A<S CB9;84 
A9 CB;8A99 t K4EB6 69K9D4. �O69EF< 6D9@S BFCD46?9A<S <?< 
EBB5M9A<9 B A96B;@B:ABEF< 6OCB?A<FP ;4>4; 6 CB?AB@ B5N-
9@9. 

14 

�98B@BEFP 45<FGD<9AFB6, E846L<I 6EFGC<F9?PAO9 Q>;4-
@9AO 6 GA<69DE<F9F, EB89D:<F (�" 45<FGD<9AF4, BJ9A><. 
"CD989?<FP ED98A<= 54?? CB GA<69DE<F9FG < 6O69EF< EC<EB> 
45<FGD<9AFB6, ED98A<= 54?? >BFBDOI 6OL9 ED98A97B 54??4 
CB GA<69DE<F9FG. #9D6O@< 6 EC<E>9 8B?:AO <8F< EFG89AFO, 
E846L<9 6E9 Q>;4@9AO A4 5 

15 

 $4;D45BF4FP CDB7D4@@G HBD@<DB64A<S 698B@BEF< B5 
GEC9649@BEF< EFG89AFB6. �4:84S ;4C<EP QFB= 698B@BEF< 
8B?:A4 EB89D:4FP: AB@9D 7DGCCO, (�" EFG89AF4, BJ9A>< ;4 
CBE?98ARR E9EE<R. �O69EF< EC<E>< EFG89AFB6 CB 7DGCC4@. 
� >4:8B= 7DGCC9 (�" EFG89AFB6 8B?:AO 5OFP D4ECB?B:9-
AO 6 CBDS8>9 G5O64A<S ED98A97B 54??4 

 
#D4>F<K9E>4S D45BF4 10.%FDG>FGDAB9 CDB7D4@@<DB64A<9 E <ECB?P;B64A<9@ CB8CDB-

7D4@@ < @B8G?9= 

&9?P D45BFO: <;GK<FP 6B;@B:ABEF< Delphi 8?S A4C<E4A<S CB8CDB7D4@@ < EB;84A<S 
@B8G?9=. %BEF46<FP < BF?48<FP CDB7D4@@G, <ECB?P;GRMGR 6A9LA<= @B8G?P UNIT E 
CB8CDB7D4@@B=. 
�A8<6<8G4?PAO9 ;484A<S 
#B G>4;4A<R CD9CB8464F9?S 6O59D<F9 64D<4AF ;484K< <; ;484A<=, CD<6989AAOI 6 K9F6ёDFB= 

D45BF9. #D98GE@BFD<F9 6B;@B:ABEFP 6O5BD4 HGA>J<<, 8?S >BFBDB= 5G89F D4EEK<FO64FPES F45?<J4 
;A4K9A<=. (GA>J<< CB@9EF<F9 6 BF89?PAO= @B8G?P. �O;O64FP 6O5D4AAGR HGA>J<R 8B?:A4 CDB-
J98GD4, <ECB?P;GRM4S 6 >4K9EF69 6IB8AB7B C4D4@9FD4 <@S EBBF69FEF6GRM9= HGA>J<<. 

 

�D4>F<K9E>4S D45BF4 11. #DB7D4@@<DB64A<9 E <ECB?P;B64A<9@ ED98EF6 
7D4H<K9E>B= <AHBD@4J<< 
*9?P D45BFO: <;GK<FP 6B;@B:ABEF< CBEFDB9A<S 7D4H<>B6 E CB@BMPR >B@CBA9AF4 
BFB5D4:9A<S 7D4H<K9E>B= <AHBD@4J<< T%hart. !4C<E4FP < BF?48<FP CDB7D4@@G CB-
EFDB9A<S A4 Q>D4A9 7D4H<>4 ;484AAB= HGA>J<<. 
 
�A8<6<8G4?PAO9 ;484A<S 
#BEFDB=F9 7D4H<>< HGA>J<= 8?S EBBF69FEF6GRM<I 64D<4AFB6 <; K9F69DFB= ?45BD4-
FBDAB= D45BFO. &45?<JG 84AAOI CB?GK<FP, <;@9ASS C4D4@9FD X E L47B@ h. �6B8 <E-
IB8AOI 84AAOI BD74A<;B64FP K9D9; B>A4 TEdit. %4@BEFBSF9?PAB 6O5D4FP G8B5AO9 C4-
D4@9FDO A4EFDB=><. 
 
#D4>F<K9E>4S D45BF4 12. �ECB?P;B64A<9 OLE- < %" -F9IAB?B7<= 
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CDB7D4@@<DB64A<S 
*9?P D45BFO: CB;A4>B@<FPES A4 >BA>D9FAOI CD<@9D4I E F9IAB?B7<S@< CDB7D4@@<DB-
64A<S OLE < %" . 
�D4F><9 F9BD9F<K9E><9 E6989A<S 
!4 CDBFS:9A<< @AB7<I ?9F CDB7D4@@<EFO EFD9@SFES CD<8G@4FP ECBEB5O, CB;6B?SRM<9 <ECB?P;B-

64FP G:9 A4C<E4AAO9 >B8O. !4CD<@9D, 9E?< 6 CDB7D4@@9 AG:A4 D45BF4 E F45?<J4@<, E?98G9F <E-
CB?P;B64FP MicrosoftExcel. &9IAB?B7<S, CB;6B?SRM4S 6O;64FP <; 64L9= CDB7D4@@O Excel <?< 84:9 
6EFDB<FP QFB CD<?B:9A<9 6 E6BR E<EF9@G, A4;O649FES OLE.  

�M9 B8A<@ L47B@ 6 Q6B?RJ<< CDB7D4@@<DB64A<S EF4?4 F9IAB?B7<S %" . #B EGF<, <@9AAB 
BA4 ?9:<F 6 BEAB69 F9IAB?B7<< OLE < <@9AAB E CB@BMPR A99 D94?<;G9FES E?B:AB9 6;4<@B89=-
EF6<9 @9:8G CD<?B:9A<S@<, A4C<E4AAO@< D4;AO@< CDB7D4@@<EF4@< < A4 D4;AOI S;O>4I. !4 QFB@ 
;4ASF<< CD98?4749FES D4EE@BFD9FP <ECB?P;B64A<9 %" -E9D69DB6 Delphi 8?S D45BFO E Word < 
Excel. 

#DB7D4@@4 1 (OLE-F9IAB?B7<<) 
,47 1. %B;84=F9 AB6GR HBD@G. 
,47 2. $4ECB?B:<F9 A4 A9= >B@CBA9AFO: OLEContainer (;4>?48>4 System) < >ABC>G (Button). 
,47 3. %B;84=F9 H4=? Excel. �4A9E<F9 6 A97B E6B< (�". %BID4A<9F9 97B 8H:\l.xls9. 
,47 4. %B;84=F9 CDBJ98GDG B5D45BF>< EBB5M9A<S B A4:4F<< A4 >ABC>G: 
procedure TForml.ButtonlClick(Sender: TObject); begin 
OLEContainerl.CreateLinkToFile('H:\1.xls',FALSE); end; 
,47 5. %>B@C<?<DG=F9 CD<?B:9A<9. !4:@<F9 A4 >ABC>G. '598<F9EP, KFB 6 OLEContainer 5G-

89F ;47DG:9A EB;84AAO= 64@< H4=? 1 .xls. 
,47 6. -9?>A<F9 2 D4;4 A4 OLEConatainer, < 6O G6<8<F9, KFB 5G89F ;4CGM9A MicrosoftExcel E 

;47DG:9AAO@ 6 A97B 64L<@ H4=?B@. �A9E<F9 6 H4=? <;@9A9A<S. %BID4A<F9 H4=? < ;4>DB=F9 Ex-
cel. !4:@<F9 6 E6B9@ CD<?B:9A<< >ABC>G < G598<F9EP, KFB 6 OLEContainer BFB5D4;<?<EP <;-
@9A9A<S H4=?4 (D<E. 12.1). 

,47 7. �;@9A<F9 CDBJ98GDG B5D45BF>< EBB5M9A<S B A4:4F<< A4 >ABC>G E?98GRM<@ B5D4;B@: 
procedure TForml.ButtonlClick(Sender: TObject);  
begin 
    OLEContainerl. CreateObj ectFromFile (' H::\l .xls ' , false) ; 
end; 
,47 8. �B546PF9 9M9 B8AG >ABC>G A4 HBD@G < A4C<L<F9 8?S A99 B5D45BFK<> EB5OF<S A4:4F<S 

A4 A99: 
procedure TForml.Button2Click(Sender: TObject); 
 begin 
    OLEContainerl.Close;  
end; 
,479. %>B@C<?<DG=F9 CDB9>F. !4:@<F9 A4 >ABC>G «�47DG;<FP H4=?». � OLEContainer'e BFB5-

D4;<FES EB89D:<@B9 H4=?4. 
-9?>A<F9 2 D4;4 A4 OLEContainer. �O CB?GK<F9 D9;G?PF4F, CB>4;4AAO= A4 D<E. 12.2. 
Excel 5G89F 6EFDB9A 6 64L9 CD<?B:9A<9, < 6 A9@ 5G89F BF>DOF 64L H4=?. �?S FB7B KFB5O 6O=-

F< <; D9:<@4 D984>F<DB64A<S, A4:@<F9 >ABC>G «�4>DOFP H4=?». 
,47 10. &9C9DP EAB64 CB@9AS=F9 CDBJ98GDG 8?S C9D6B= >ABC><: 

procedure TForml.ButtonlClick(Sender: TObject);  
begin 
    OLEContainerl.InsertObjectDialog;  
end; 
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$<E. 12.1. �??REFD4J<S L474 6 

 

,47 11. %>B@C<?<DG=F9 CDB9>F. &9C9DP CD< A4:4F<< A4 >ABC>G «�47DG;<FP H4=?» 5G89F CB-
S6?SFPES EF4A84DFA4S HBD@4 (D<E. 12.3), 6 >BFBDB= CB>4;4AO 6E9 CDB7D4@@O, >BFBDO9 6O @B:9F9 
6EFD4<64FP <?< E6S;O64FP EB E6B9= CDB7D4@@B=. 

 
$<E. 12.2. �??REFD4J<S L474 9 

 

 
$<E. 12.3. �??REFD4J<S L474 10 

 

 B:AB EB;84FP AB6O= B5N9>F QF<I CDB7D4@@ <?< <ECB?P;B64FP B5N9>FO <; H4=?4, F4>:9 9EFP 6B;-
@B:ABEFP E6S;O64FP B5N9>F <?< 6A98DSFP 6 CD<?B:9A<9 (D<E. 12.4). 

 
$<E. 12.4. �??REFD4J<S L474 11 

,47 12.#BQ>EC9D<@9AF<DG=F9 E D4;?<KAO@< CD<?B:9A<S@<.       
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#DB7D4@@4 2 (%"  E9D69D4 Delphi) 
$4EE@BFD<@ F4>:9, >4> @B:AB <ECB?P;B64FP %" -F9IAB?B7<< 8?S 6A9E9A<S <;@9A9A<= 6 8B-

>G@9AFO 8DG7<I CDB7D4@@. 
%?98GRM4S CDB7D4@@4 CD98A4;A4K9A4 8?S ;4C<E< 84AAOI <; 64L9= CDB7D4@@O 6 8B>G@9AF Excel 

< EK<FO64A<S <AHBD@4J<< <; 8B>G@9AF4. 
1. !4=8<F9 A4 ;4>?48>9 Servers >B@CBA9AF ExcelApplication < CB@9EF<F9 97B A4 HBD@G AB6B7B CD<-

?B:9A<S. 'EF4AB6<F9 E6B=EF6B QFB7B >B@CBA9AF4 AutoQuit=true. 
2. %B;84=F9 H4=? H:\2.xls\. 
3. #B@9EF<F9 A4 HBD@G B8AG >ABC>G. �4=F9 9= A4;64A<9 «�4C<E4FP 84AAO9». !4C<L<F9 

8?S A99 B5D45BFK<> EB5OF<S A4:4F<S A4 >ABC>G: 
procedure TForml.ButtonlClick(Sender: TObject); 
var Filenamel:01eVariant; 
begin 
ExcelApplicationl.Connect; 
//�4C<EP 6 EGM9EF6GRM<= H4=? 
Filenamel: = '!:\2.xls ' ; 
ExcelApplicationl.Workbooks.Open(Filenamel, EmptyParam, 
EmptyParam, EmptyParam, EmptyParam, EmptyParam, 
EmptyParam, EmptyParam, EmptyParam, EmptyParam, 
EmptyParam, EmptyParam, false, 0); 
//'EF4AB6>4J69F4;4?<6><SK9=>< Excel 
ExcelApplicationl.Range[Edit2.Text,Edit2.Text].Interior.Colorlndex:=5; 

//�4A9E9A<9<AHBD@4J<<6BCD989?9AAGRSK9=>GF45?<JOExcelApplicationl.Range[Edit2.Text,Edit2.Tex
t].Value:= Editl.Text; 

ExcelApplicationl.Disconnect;  
end; 

4. �B546PF9 A4 HBD@G 864 >B@CBA9AF4 Label < Edit. 
5. %>B@C<?<DG=F9 CDB9>F. �A9E<F9 F9>EF 8?S 6EF46>< 6 Excel < AB@9D SK9=>< (BA EBEFB<F <; 

5G>6O 3 AB@9D EFB?5J4, < J<HDO 3 AB@9D EFDB><) (D<E. 12.5). 

 
$<E. 12.5. �??REFD4J<S L474 5 

 
#BE?9 A4:4F<S A4 >ABC>G EBID4A<F9 H4=?. #BFB@ BF>DB=F9 H4=? < G598<F9EP, KFB 84AAO9 ;4-

C<E4AO 6 AG:AGR SK9=>G. 
6. �B546PF9 6 CD98O8GMGR CDBJ98GDG 8?S A47?S8ABEF< E?98GRMGR EFDB>G: 

...... 
ExcelApplicationl.Visible[0]:=TRUE; 
//'EF4AB6>4 J69F4 ;4?<6>< SK9=>< Excel 
...... 

7. %>B@C<?<DG=F9 CDB9>F 9M9 D4;. &9C9DP Excel 5G89F ;4CGM9A A9 6 HBAB6B@ D9:<@9, >4> QFB 
5O?B D4A99.#D< CDB7D4@@<DB64A<< D45BFO E Excel < Word D9>B@9A8G9@ A4C<E4FP @4>DBE 6 E4@B@ 
Excel <?< Word, 4 CBFB@ C9D9A9EF< >B8 @4>DBE4 6 E6BR CDB7D4@@G E GK9FB@ A95B?PL<I BEB59AAB-
EF9= E<AF4>E<E4 6O5D4AAB7B S;O>4. 

8. �;@9A<F9 A4;64A<9 Q?9@9AFB6 A4 HBD@9. 
9. �;@9A<F9 CDBJ98GDG A4:4F<S A4 >ABC>G E?98GRM<@ B5D4;B@: 

procedure TFcrml.ButtonlClick(Sender: TObject); 
var FileNamel: OleVariant; 
begin 
ExcelApplicationl.Connect; 
Filename1: = 'D:\2.xls1; 
ExcelApplicationl.Workbooks.Open(Filenamel, EmptyParam, 
EmptyParam, EmptyParam, EmptyParam, EmptyParam, 
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EmptyParam, 
EmptyParam, EmptyParam, EmptyParam, EmptyParam, 
EmptyParam, false, 0); 
Editl.Text:=ExcelApplication1.Range[Edit2.Text, EmptyParam].Text; 
ExcelAppiicationl.Disconnect;  
end; 

10. %B;84=F9 CDB7D4@@G 8?S ;4C<E< <AHBD@4J<< 6 8B>G@9AF Word. �?S QFB7B <;@9A<F9 HBD@G 
CDB9>F4, >4> CB>4;4AB A4 D<E. 12.6 (8B546PF9 >B@CBA9AFO WordApplication < WordFont) < C9D9C<-
L<F9 B5D45BFK<> A4:4F<S A4 >ABC>G: 

procedure TForml.ButtonlClick(Sender: TObject); 
begin 
WordApplicationl.Connect; 
//EB;84A<9 AB6B7B 8B>G@9AF4 
WordApplicationl.Documents.Add(EmptyParam,EmptyParam); 
WordApplicationl.Visible:=true; 
//'EF4AB6>4LD<HF4 
WordFontl .ConnectTo (WBrdApplicationl. Selection. Font); 
WordFontl.Bold:=3; 
WordFontl.Size:=17; 
//�EF46>4F9>EF4 
WordApplicationl.Selection.InsertAfter(Editl.Text); 
WordApplicationl.Disconnect; 
end; 

 
$<E. 12.6. (BD@4 E >B@CBA9AF4@< WordApplication < WordFont 

 

�A8<6<8G4?PAO9 ;484A<S 
!<:9 CD<6989AO 15 64D<4AFB6 ;484K. #B G>4;4A<R CD9CB8464F9?S 6O59D<F9 E6B9 <A8<6<8G-

4?PAB9 ;484A<9. 'FBKA<F9  GE?B6<9 ;484A<S, >B?<K9EF6B,  A4<@9AB64A<9,  F<CO   <EIB8AOI   84A-
AOI.    

�B 6E9I ;484A<SI E>4?SDAO9 C9D9@9AAO9 66B8<FP E CB@BMPR >B@CBA9AF4 TEdit E EBBF69F-
EF6GRM<@ CBSEA9A<9@ 6 6<89 >B@CBA9AF4  TLabel. %>4?SDAO= D9;G?PF4F AG:AB 6O69EF< 6 6<89 
>B@CBA9AF4 ExcelApplication 6 H4=? F45?<KAB7B CDBJ9EEBD4 Excel <?< WordApplication 6 H4=? 
Word. 

1. �4A @4EE<6 <; k E<@6B?B6. �O69EF< 6 H4=? F45?<KAB7B CDBJ9EEBD4 EA4K4?4 6E9 J<HDO, 6IB-
8SM<9 6  A97B, 4 ;4F9@ 6E9 BEF4?PAO9 E<@6B?O, EBID4ASS CD< QFB@ 6;4<@AB9 D4ECB?B:9A<9 E<@6B-
?B6 6 >4:8B= <; QF<I 86GI 7DGCC. 

2. �4A @4EE<6, EB89D:4M<= BF 1 8B k E<@6B?B6, ;4 >BFBDO@ E?98G9F FBK>4. !4C9K4F4FP QFBF 
F9>EF 6 H4=? Word 6 B5D4FAB@ CBDS8>9.  

3. �4A A9CGEFB= @4EE<6 <; J<HD. �O69EF< 6 H4=? Excel J<HDG, A4<5B?99 K4EFB 6EFD9K4RMGRES 
6 QFB@ @4EE<69. 

4. "FEBDF<DB64FP Q?9@9AFO @4EE<64 X CB 6B;D4EF4A<R. $9;G?PF4F A4C9K4F4FP 6 H4=? Excel. 
5. 1?9@9AFO @4EE<64 X D4ECB?B:<FP 6 B5D4FAB@ CBDS8>9. $9;G?PF4F A4C9K4F4FP 6 H4=? Excel. 
6. 1?9@9AFO @4EE<64 X J<>?<K9E>< E86<AGFP A4 k  CB;<J<= 6?96B. $9;G?PF4F A4C9K4F4FP 6 H4=? 

Excel. 
7. 1?9@9AFO @4EE<64 X J<>?<K9E>< E86<AGFP A4 k CB;<J<= 6CD46B. $9;G?PF4F A4C9K4F4FP 6 

H4=? Excel. 
8. #D9B5D4;B64FP @4EE<6 X CB E?98GRM9@G CD46<?G: 6E9 BFD<J4F9?PAO9 Q?9@9AFO @4EE<64 C9-

D9A9EF< 6 A4K4?B, 4 6E9 BEF4?PAO9 3 6 >BA9J, EBID4ASS <EIB8AB9 6;4<@AB9  D4ECB?B:9A<9  >4>  ED9-
8<   BFD<J4F9?PAOI,   F4>   <   ED98< BEF4?PAOI  Q?9@9AFB6. $9;G?PF4F A4C9K4F4FP 6 H4=? Excel. 
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9. 1?9@9AFO >4:8B7B <; @4EE<6B6 X < Y GCBDS8BK9AO CB A9G5O64A<R. "5N98<A<FP Q?9@9AFO 
QF<I 86GI @4EE<6B6 6 B8<A @4EE<6 Z F4>, KFB5O BA< EAB64  B>4;4?<EP GCBDSK9AAO@< CB A9G5O64-
A<R. $9;G?PF4F A4C9K4F4FP 6 H4=? Excel. 

10. �4A @4EE<6 <; 4 E<@6B?B6. "CD989?<FP, E<@@9FD<K9A ?< BA,  F.9. K<F49FES ?< BA B8<A4>B6B 
E?964 A4CD46B < ECD464 A4?96B. �E?< E<@@9FD<K9A, FB 6O69EF< 97B 6 H4=? Word. 

11. �4AB 864 @4EE<64. !4=F< A4<@9APL99 ED98< F9I Q?9@9AFB6 C9D6B7B @4EE<64, >BFBDO9 A9 
6IB8SF 6B 6FBDB= @4EE<6. !4C9K4F4FP QF< A4<@9APL<9 K<E?4 6 H4=? Word. 

12. "CD989?<FP >B?<K9EF6B <A69DE<= 6 QFB@ @4EE<69 X (F.9. F4><I C4D Q?9@9AFB6, 6 >BFBDOI 
5B?PL99 K<E?B A4IB8<FES E?964 BF @9APL97B: I{i}>I{j} CD< i<j). !4C9K4F4FP QF< C4DO 6 H4=?. 

13. �4A  @4EE<6  <;  EFDBKAOI  ?4F<AE><I  5G>6.  �O69EF<  6 H4=? Word QFBF @4EE<6 6 4?H46<F-
AB@  CBDS8>9 6E9 5G>6O, >BFBDO9 6IB8SF 6 QFBF F9>EF CB B8AB@G D4;G. 

14. �O69EF< 6 H4=? Excel ;484AAO= @4EE<6 <; k E<@6B?B6, G84?<6 <; A97B CB6FBDAO9 6IB:89-
A<S >4:8B7B E<@6B?4. 

15. "CD989?<FP, E>B?P>B D4;?<KAOI E<@6B?B6 6IB8<F 6 ;484AAO= F9>EF (F9>EF 66B8<FES 6 H4=? Word 
< BF>DO649FES CBED98EF6B@ EBBF69FEF6GRM97B >B@CBA9AF4), EB89D:4M<= A9 5B?99 k E<@6B?B6 < B>4AK<-
64RM<=ES FBK>B= (6 E4@ F9>EF FBK>4 A9 6IB8<F). 
 

 

M�K 02.02 

 
#D4>F<K9E>4S D45BF4 № 1. &9@4: "#DB7D4@@<DB64A<9 69F6?9A<=". 

1. �4AO J9?O9 K<E?4 m, n. �E?< K<E?4 A9 D46AO, FB ;4@9A<FP >4:8B9 <; A<I B8A<@ < 
F9@ :9 K<E?B@, D46AO@ 5B?PL9@G <; <EIB8AOI, 4 9E?< D46AO, FB ;4@9A<FP K<E?4 AG?S@<. 
2. #B8EK<F4FP >B?<K9EF6B BFD<J4F9?PAOI ED98< K<E9? 4, b, E. 
3. #B8EK<F4FP >B?<K9EF6B J9?OI ED98< K<E9? 4, b, E. 
4. "CD989?<FP, 89?<F9?9@ >4><I K<E9? 4, b, E S6?S9FES K<E?B k. 
5. 'E?G7< F9?9HBAAB= E9F< BC?4K<64RFES CB E?98GRM9@G CD46<?G: ;4 D4;7B6BDO 8B � 
@<AGF 6 @9ESJ 3 � DG5., 4 D4;7B6BDO E69DI GEF4AB6?9AAB= ABD@O BC?4K<64RFES<; D4EK9F4 
% DG5. ;4 @<AGFG. !4C<E4FP CDB7D4@@G, 6OK<E?SRMGR C?4FG ;4 CB?P;B64A<9 F9?9HBAB@ 
8?S 66989AAB7B 6D9@9A< D4;7B6BDB6 ;4 @9ESJ. 
6. �DG;B6B= 46FB@B5<?P 6O9I4? <; B8AB7B 7BDB84 6 8DG7B= EB E>BDBEFPR v1 >@/K. +9-
D9; t K 6 QFB@ :9 A4CD46?9A<< 6O9I4? ?97>B6B= 46FB@B5<?P EB E>BDBEFPR v2 >@/K. %BEF4-
6<FP CDB7D4@@G, BCD989?SRMGR, 8B7BA<F ?< ?97>B6B= 46FB@B5<?P 7DG;B6B= K9D9; t1 K CB-
E?9 E6B97B 6O9;84. 
7. #9D9D4ECD989?<FP ;A4K9A<S C9D9@9AAOI I < G F4>, KFB5O 6 I B>4;4?BEP 5B?PL99 <; 
QF<I ;A4K9A<=, 4 6 G 3 @9APL99. 
8. "CD989?<FP CD46<?PABEFP 84FO, 66989AAB= E >?46<4FGDO (K<E?B 3 BF 1 8B 31, @9ESJ 
3 BF 1 8B 12). �E?< 66989AO A9>BDD9>FAO9 84AAO9, FB EBB5M<FP B5 QFB@. 
9. %BEF46<FP CDB7D4@@G, BCD989?SRMGR D9;G?PF4F 7484A<S A4 DB@4L>9 3 «?R5<F 3 A9 
?R5<F», 6;S6 ;4 <EIB8AB9 84AAB9 >B?<K9EF6B ?9C9EF>B6 n. 
10. !4C<E4FP CDB7D4@@G 3 @B89?P 4A4?<;4 CB:4DAB7B 84FK<>4 6 CB@9M9A<<, >BFBD4S 
6O6B8<F EBB5M9A<9 «#B:4DBBC4EA4S E<FG4J<S», 9E?< F9@C9D4FGD4 6 >B@A4F9 CD96OE<?4 
60° %. 
11. $<E D4EH4EB64A 6 864 C4>9F4.  4EE4 C9D6B7B 3 t >7, 6FBDB7B 3 n >7. %BEF46<FP CDB-
7D4@@G, BCD989?SRMGR: 4) >4>B= C4>9F FS:9?99 3 C9D6O= <?< 6FBDB=; 5) @4EEG 5B?99 FS-
:9?B7B C4>9F4. 
12. !4C<E4FP CDB7D4@@G, >BFBD4S 4A4?<;<DG9F 84AAO9 B 6B;D4EF9 < BFABE<F K9?B69>4 > 
B8AB= <; K9FOD9I 7DGCC: 8BL>B?PA<>, GK9A<>, D45BFA<>, C9AE<BA9D. �B;D4EF 66B8<FES E 
>?46<4FGDO. 
13. %BEF46<FP CDB7D4@@G, BCD989?SRMGR, CDB=89F ?< 7D4H<> HGA>J<< 

 K9D9; ;484AAGR FBK>G E >BBD8<A4F4@< (m, n). 
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14. � H<A4?G >BA>GDE4 ?GKL97B CB CDBH9EE<< «%C9J<4?<EF Q?9>FDBAAB7B BH<E4» 5O?< 
8BCGM9AO FDB9: �64AB6, #9FDB6, %<8BDB6. %BD96AB64A<S CDBIB8<?< 6 FD< FGD4. �64AB6 6 
C9D6B@ FGD9 A45D4? m1 54??B6, 6B 6FBDB@ 3 n1, 6 FD9FP9@ 3 p1. #9FDB6 3 m2, n2, p2 EBBF-
69FEF69AAB; %<8BDB6 3 m3, n3, D3. %BEF46<FP CDB7D4@@G, BCD989?SRMGR, E>B?P>B 54??B6 
A45D4? CB598<F9?P. 
15. !4C<E4FP CDB7D4@@G A4IB:89A<S EG@@O 5B?PL97B < @9APL97B <; FD9I K<E9?, 

 
#D4>F<K9E>4S D45BF4 № 2. &9@4: ""C9D4FBD 6O5BD4". 
1. !4C<E4FP CDB7D4@@G, >BFBD4S CB AB@9DG 8AS A989?< (J9?B@G K<E?G BF 1 8B 7) 6O849F 6 
>4K9EF69 D9;G?PF4F4 >B?<K9EF6B GDB>B6 6 64L9@ >?4EE9 6 QFBF 89AP. 

2. !4C<E4FP CDB7D4@@G, CB;6B?SRMGR CB CBE?98A9= J<HD9 K<E?4 BCD989?<FP CBE?98ARR 
J<HDG 97B >648D4F4. 

3. %BEF46<FP CDB7D4@@G, >BFBD4S CB ;484AAO@ 7B8G < AB@9DG @9ESJ4 BCD989?S9F >B?<K9-
EF6B 8A9= 6 QFB@ @9ESJ9. 

4. �?S >4:8B= 66989AAB= J<HDO (0 3 9) 6O69EF< EBBF69FEF6GRM99 9= A4;64A<9 A4 4A7?<=-
E>B@ S;O>9 (0 3 zero, 1 3 one, 1 3 two,...). 

5. %BEF46<FP CDB7D4@@G, >BFBD4S CB 84AAB@G K<E?G (1 3 12) 6O6B8<F A4;64A<9 EBBF69F-
EF6GRM97B 9@G @9ESJ4. 

6. %BEF46<FP CDB7D4@@G, CB;6B?SRMGR CB?GK<FP E?B69EAB9 BC<E4A<9 L>B?PAOI BF@9FB> 
(1 3 «C?BIB», 2 3 «A9G8B6?9F6BD<F9?PAB», 3 3 «G8B6?9F6BD<F9?PAB», 4 3 «IBDBLB», 5 3 
«BF?<KAB9). 

7. #GEFP Q?9@9AF4@< >DG74 S6?SRFES D48<GE (C9D6O= Q?9@9AF), 8<4@9FD (6FBDB= Q?9@9AF) 
< 8?<A4 B>DG:ABEF< (FD9F<= Q?9@9AF). %BEF46<FP CDB7D4@@G, >BFBD4S CB AB@9DG Q?9-
@9AF4 ;4CD4L<64?4 5O 97B EBBF69FEF6GRM99 ;A4K9A<9 < 6OK<E?S?4 5O C?BM48P >DG74. 

8. #GEFP Q?9@9AF4@< CDS@BG7B?PAB7B D46AB598D9AAB7B FD9G7B?PA<>4 S6?SRFES: 1) >4F9F 
4; 2) 7<CBF9AG;4 b, 3) 6OEBF4 h, BCGM9AA4S <; 69DL<AO CDS@B7B G7?4 A4 7<CBF9AG;G; 4) 
C?BM48P S. %BEF46<FP CDB7D4@@G, >BFBD4S CB ;484AAB@G AB@9DG < ;A4K9A<R EBBF69F-
EF6GRM97B Q?9@9AF4 6OK<E?S?4 5O ;A4K9A<9 6E9I BEF4?PAOI Q?9@9AFB6 FD9G7B?PA<>4. 

9. !4C<E4FP CDB7D4@@G, >BFBD4S CB AB@9DG @9ESJ4 6O849F A4;64A<9 E?98GRM97B ;4 A<@ 
@9ESJ4 (CD< t = 1 CB?GK49@ H96D4?P, 4 3 @4= < F.8.). 

10. !4C<E4FP CDB7D4@@G, >BFBD4S 5O CB 66989AAB@G AB@9DG 6D9@9A< 7B84 (1 3 ;<@4, 2 3 
69EA4, 3 3 ?9FB, 4 3 BE9AP) 6O8464?4 EBBF69FEF6GRM<9 QFB@G 6D9@9A< 7B84 @9ESJO, >B-
?<K9EF6B 8A9= 6 >4:8B@ <; @9ESJ96. 

11. � EF4DBSCBAE>B@ >4?9A84D9 5O? CD<ASF 12-?9FA<= J<>?. �B8O 6AGFD< J<>?4 ABE<?< 
A4;64A<S :<6BFAOI: >DOEO, >BDB6O, F<7D4, ;4=J4, 8D4>BA4, ;@9<, ?BL48<, B6JO, B59;P-
SAO, >GD<JO, EB54>< < E6<AP<. !4C<E4FP CDB7D4@@G, >BFBD4S 66B8<F AB@9D A9>BFBDB7B 
7B84 < C9K4F49F 97B A4;64A<9 CB EF4DBSCBAE>B@G >4?9A84DR. (%CD46>4: 1996 7. 3 7B8 
�DOEO 3 A4K4?B BK9D98AB7B J<>?4.) 

12. �?S J9?B7B K<E?4 k; BF 1 8B 99 A4C9K4F4FP HD4;G « A9 k ?9F», GK<FO64S CD< QFB@, KFB 
CD< A9>BFBDOI ;A4K9A<SI k E?B6B «?9F» A48B ;4@9A<FP A4 E?B6B «7B8» <?< «7B84». 
!4CD<@9D, 11 ?9F, 22 7B84, 51 7B8. 

13. !4C<E4FP CDB7D4@@G, >BFBD4S 5O CB 66989AAB@G AB@9DG 98<A<JO <;@9D9A<S (1 3 89-
J<@9FD, 2 3 ><?B@9FD, 3 3 @9FD, 4 3 @<??<@9FD, 5 3 E4AF<@9FD) < 8?<A9 BFD9;>4 L 6O84-
64?4 5O EBBF69FEF6GRM99 ;A4K9A<9 8?<AO BFD9;>4 6 @9FD4I. 

14. !4C<E4FP CDB7D4@@G, >BFBD4S CB 66B8<@B@G K<E?G BF 1 8B 11 (AB@9DG >?4EE4) 6O849F 
EBBF69FEF6GRM99 EBB5M9A<9 «#D<69F, k3>?4EEA<>». !4CD<@9D, 9E?< k = 1, «#D<69F, 
C9D6B>?4EEA<>»; 9E?< k = 4, «#D<69F, K9F69DB>?4EEA<>». 

15. !4C<E4FP CDB7D4@@G, >BFBD4S CB 66989AAB@G K<E?G BF 1 8B 12 (AB@9DG @9ESJ4) 6O849F 
6E9 CD<IB8SM<9ES A4 QFBF @9ESJ CD4;8A<KAO9 8A< (A4CD<@9D, 9E?< 66989AB K<E?B 1, FB 
8B?:AB CB?GK<FPES 1 SA64DS 3 !B6O= 7B8, 7 SA64DS 3 $B:89EF6B). 

16. �4AB A4FGD4?PAB9 K<E?B N. �E?< BAB 89?<FES A4 4, 6O69EF< A4 Q>D4A BF69F N=4k (789 k 
3 EBBF69FEF6GRM99 K4EFAB9); 9E?< BEF4FB> BF 89?9A<S A4 4 D469A 1, FB N=4k+1; 9E?< 
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BEF4FB> BF 89?9A<S A4 4 D469A 2, FB N=4k+2; 9E?< BEF4FB> BF 89?9A<S A4 4 D469A 3, FB 
N=4k+3. !4CD<@9D, 12 = 4*3, 22 = 4*5 + 2. 

17. �@99FES CDBAG@9DB64AAO= EC<EB> 89F4?9=: 1) LGDGC, 2) 74=>4, 3) 6<AF, 4) 76B;8P, 5) 
5B?F. %BEF46<FP CDB7D4@@G, >BFBD4S CB AB@9DG 89F4?< 6O6B8<F A4 Q>D4A 99 A4;64A<9. 
 
 
#D4>F<K9E>4S D45BF4 № 3. &9@4: ""C9D4FBDO J<>?4". 

1. �4AO CB?B:<F9?PAO9 K<E?4 A < B (A > B). !4 BFD9;>9 8?<AO A D4;@9M9AB @4>E<@4?PAB 
6B;@B:AB9 >B?<K9EF6B BFD9;>B6 8?<AO B (59; A4?B:9A<=). !9 <ECB?P;GS BC9D4J<< G@AB:9-
A<S < 89?9A<S, A4=F< 8?<AG A9;4ASFB= K4EF< BFD9;>4 A. 

2. �4AO CB?B:<F9?PAO9 K<E?4 A < B (A > B). !4 BFD9;>9 8?<AO A D4;@9M9AB @4>E<@4?PAB 
6B;@B:AB9 >B?<K9EF6B BFD9;>B6 8?<AO B (59; A4?B:9A<=). !9 <ECB?P;GS BC9D4J<< G@AB:9-
A<S < 89?9A<S, A4=F< >B?<K9EF6B BFD9;>B6 B, D4;@9M9AAOI A4 BFD9;>9 A. 

3. �4AO J9?O9 CB?B:<F9?PAO9 K<E?4 N < K. �ECB?P;GS FB?P>B BC9D4J<< E?B:9A<S < 6OK<F4-
A<S, A4=F< K4EFAB9 BF 89?9A<S A4J9?B N A4 K, 4 F4>:9 BEF4FB> BF QFB7B 89?9A<S. 

4. �4AB J9?B9 K<E?B N (> 0), S6?SRM99ES A9>BFBDB= EF9C9APR K<E?4 2: . !4=F< J9?B9 K<E?B K 3 
CB>4;4F9?P QFB= EF9C9A<.  

5. �4AB J9?B9 K<E?B N (> 0). !4=F< 86B=AB= H4>FBD<4? N:  (CBE?98-
A<= EB@AB:<F9?P D469A 2, 9E?< N 3 K9FAB9, < 1, 9E?< N 3 A9K9FAB9). +FB5O <;59:4FP J9?B-
K<E?9AAB7B C9D9CB?A9A<S, 6OK<E?SFP QFB CDB<;6989A<9 E CB@BMPR 69M9EF69AAB= C9D9@9A-
AB= < 6O69EF< 97B >4> 69M9EF69AAB9 K<E?B. 

6. �4AB J9?B9 K<E?B N (> 0). !4=F< A4<@9APL99 J9?B9 CB?B:<F9?PAB9 K<E?B K, >648D4F >BFB-
DB7B CD96BEIB8<F N: > N. (GA>J<R <;6?9K9A<S >648D4FAB7B >BDAS A9 <ECB?P;B64FP. 

7. �4AB J9?B9 K<E?B N (> 0). !4=F< A4<5B?PL99 J9?B9 K<E?B K, >648D4F >BFBDB7B A9 CD96BEIB-
8<F N: f N. (GA>J<R <;6?9K9A<S >648D4FAB7B >BDAS A9 <ECB?P;B64FP. 

8. �4AB J9?B9 K<E?B N (> 1). !4=F< A4<@9APL99 J9?B9 K<E?B K, CD< >BFBDB@ 6OCB?AS9FES A9-

D469AEF6B > N. 
9. �4AB J9?B9 K<E?B N (> 1). !4=F< A4<5B?PL99 J9?B9 K<E?B K, CD< >BFBDB@ 6OCB?AS9FES A9-

D469AEF6B < N. 
10. �4AB J9?B9 K<E?B N (> 1). �O69EF< A4<@9APL99 <; J9?OI K<E9? K, 8?S >BFBDOI EG@@4        1 
+ 2 + & + K 5G89F 5B?PL9 <?< D46A4 N, < E4@G QFG EG@@G. 

11. �4AB J9?B9 K<E?B N (> 1). �O69EF< A4<5B?PL99 <; J9?OI K<E9? K, 8?S >BFBDOI EG@@4         1 
+ 2 + & + K 5G89F @9APL9 <?< D46A4 N, < E4@G QFG EG@@G. 

12. !4K4?PAO= 6>?48 6 54A>9 D469A 1000 DG5. +9D9; >4:8O= @9ESJ D4;@9D 6>?484 G69?<K<649FES 
A4 P CDBJ9AFB6 BF <@9RM9=ES EG@@O (P 3 69M9EF69AAB9 K<E?B, 0 < P < 25). #B 84AAB@G P 
BCD989?<FP, K9D9; E>B?P>B @9ESJ96 D4;@9D 6>?484 CD96OE<F 1100 DG5., < 6O69EF< A4=89AAB9 
>B?<K9EF6B @9ESJ96 K (J9?B9 K<E?B) < <FB7B6O= D4;@9D 6>?484 S (69M9EF69AAB9 K<E?B).  

13. %CBDFE@9A-?O:A<> A4K4? FD9A<DB6><, CDB59:46 6 C9D6O= 89AP 10 >@. �4:8O= E?98GRM<= 
89AP BA G69?<K<64? 8?<AG CDB5974 A4 P CDBJ9AFB6 BF CDB5974 CD98O8GM97B 8AS (P 3 69M9-
EF69AAB9, 0 < P < 50). #B 84AAB@G P BCD989?<FP, CBE?9 >4>B7B 8AS EG@@4DAO= CDB597 ?O:-
A<>4 ;4 6E9 8A< CD96OE<F 200 >@, < 6O69EF< A4=89AAB9 >B?<K9EF6B 8A9= K (J9?B9) < EG@@4D-
AO= CDB597 S (69M9EF69AAB9 K<E?B). 

14. �4AB J9?B9 K<E?B N (> 0). �ECB?P;GS BC9D4J<< 89?9A<S A4J9?B < 6;SF<S BEF4F>4 BF 89?9A<S, 
6O69EF< 6E9 97B J<HDO, A4K<A4S E E4@B= CD46B= (D4;DS84 98<A<J). 

15. �4AB J9?B9 K<E?B N (> 0). �ECB?P;GS BC9D4J<< 89?9A<S A4J9?B < 6;SF<S BEF4F>4 BF 89?9A<S, 
A4=F< >B?<K9EF6B < EG@@G 97B J<HD. 

16. �4AB J9?B9 K<E?B N (> 0). �ECB?P;GS BC9D4J<< 89?9A<S A4J9?B < 6;SF<S BEF4F>4 BF 89?9A<S, 
A4=F< K<E?B, CB?GK9AAB9 CD< CDBKF9A<< K<E?4 N ECD464 A4?96B. 

17. �4AB J9?B9 K<E?B N (> 0). % CB@BMPR BC9D4J<= 89?9A<S A4J9?B < 6;SF<S BEF4F>4 BF 89?9A<S 
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BCD989?<FP, <@99FES ?< 6 ;4C<E< K<E?4 N J<HD4 «2». �E?< <@99FES, FB 6O69EF< True, 9E?< A9F 
3 6O69EF< False. 

18. �4AB J9?B9 K<E?B N (> 0). % CB@BMPR BC9D4J<= 89?9A<S A4J9?B < 6;SF<S BEF4F>4 BF 89?9A<S 
BCD989?<FP, <@9RFES ?< 6 ;4C<E< K<E?4 N A9K9FAO9 J<HDO. �E?< <@9RFES, FB 6O69EF< True, 
9E?< A9F 3 6O69EF< False. 

19. �4AB J9?B9 K<E?B N (> 1). �E?< BAB S6?S9FES CDBEFO@,  FB 9EFP A9 <@99F CB?B:<F9?PAOI 89-
?<F9?9=, >DB@9 1 < E4@B7B E95S, FB 6O69EF< True, <A4K9 6O69EF< False. 

20. �4AO J9?O9 CB?B:<F9?PAO9 K<E?4 A < B. !4=F< <I A4<5B?PL<= B5M<= 89?<F9?P (!"�), <E-
CB?P;GS 4?7BD<F@ �6>?<84: !"�(A, B) = !"�(B, A mod B), 9E?< B ≠ 0; !"�(A, 0) = A, 789 
«mod» B5B;A4K49F BC9D4J<R 6;SF<S BEF4F>4 BF 89?9A<S. 

 

#D4>F<K9E>4S D45BF4 № 4.  "#DB7D4@@<DB64A<9 @4EE<6B6". 
1. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) EG@@G BF-
D<J4F9?PAOI Q?9@9AFB6 @4EE<64; 2) CDB<;6989A<9 Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G @4>-
E<@4?PAO@ < @<A<@4?PAO@ Q?9@9AF4@<. 'CBDS8BK<FP Q?9@9AFO @4EE<64 CB 6B;D4EF4A<R. 
2. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) EG@@G CB-
?B:<F9?PAOI Q?9@9AFB6 @4EE<64; 2)CDB<;6989A<9 Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G @4>-
E<@4?PAO@ CB @B8G?R < @<A<@4?PAO@, AB @B8G?R Q?9@9AF4@<. 'CBDS8BK<FP Q?9@9AFO @4EE<64 
CB G5O64A<R. 
3. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; nJ9?OI Q?9@9AFB6, 6OK<E?<FP: 1) CDB<;6989A<9 Q?9-
@9AFB6 @4EE<64 E K9FAO@< AB@9D4@<; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G C9D6O@ 
< CBE?98A<@ AG?96O@< Q?9@9AF4@<. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O EA4K4?4 D4ECB?4-
74?<EP 6E9 CB?B:<F9?PAO9 Q?9@9AFO, 4 CBFB@ 4 6E9 BFD<J4F9?PAO9 (Q?9@9AFO, D46AO9 0, EK<F4FP 
CB?B:<F9?PAO@<). 
4. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) EG@@G 
Q?9@9AFB6 @4EE<64 E A9K9FAO@< AB@9D4@<; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G 
C9D6O@ < CBE?98A<@ BFD<J4F9?PAO@< Q?9@9AF4@<. %:4FP @4EE<6, G84?<6 <; A97B 6E9 Q?9@9AFO, 
@B8G?P >BFBDOI A9 CD96OL49F 1. "E6B5B8<6L<9ES 6 >BAJ9 @4EE<64 Q?9@9AFO ;4CB?A<FP AG?S@<. 
5. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) @<A<@4?P-
AO= Q?9@9AF @4EE<64; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G C9D6O@ < CBE?98A<@ 
CB?B:<F9?PAO@< Q?9@9AF4@<. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O EA4K4?4 D4ECB?474?<EP 
6E9 Q?9@9AFO, D46AO9 AG?R, 4 CBFB@ 4 6E9 BEF4?PAO9. 
6. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; nJ9?OI Q?9@9AFB6, 6OK<E?<FP: 1) AB@9D @4>E<@4?P-
AB7B Q?9@9AF4 @4EE<64; 2) CDB<;6989A<9 Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G C9D6O@ < 6FB-
DO@ AG?96O@< Q?9@9AF4@<. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O 6 C9D6B= 97B CB?B6<A9 
D4ECB?474?<EP Q?9@9AFO, EFBS6L<9 6 A9K9FAOI CB;<J<SI, 4 6B 6FBDB= CB?B6<A9 4 Q?9@9AFO, EFB-
S6L<9 6 K9FAOI CB;<J<SI. 
7. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) AB@9D @<-
A<@4?PAB7B Q?9@9AF4 @4EE<64; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G C9D6O@ < 6FB-
DO@ BFD<J4F9?PAO@< Q?9@9AF4@<. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O EA4K4?4 D4ECB?4-
74?<EP 6E9 Q?9@9AFO, @B8G?P >BFBDOI A9 CD96OL49F 1, 4 CBFB@ 4 6E9 BEF4?PAO9. 
8. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) @4>E<-
@4?PAO= CB @B8G?R Q?9@9AF @4EE<64; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI @9:8G C9D6O@ 
< 6FBDO@ CB?B:<F9?PAO@< Q?9@9AF4@<. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O Q?9@9AFO, 
D46AO9 AG?R, D4ECB?474?<EP CBE?9 6E9I BEF4?PAOI. 
9. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; nJ9?OI Q?9@9AFB6, 6OK<E?<FP: 1) @<A<@4?PAO= CB 
@B8G?R Q?9@9AF @4EE<64; 2) EG@@G @B8G?9= Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI CBE?9 C9D6B7B 
Q?9@9AF4, D46AB7B AG?R. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O 6 C9D6B= 97B CB?B6<A9 D4E-
CB?474?<EP Q?9@9AFO, EFBS6L<9 6 K9FAOI CB;<J<SI, 4 6B 6FBDB= CB?B6<A9 4 Q?9@9AFO, EFBS6L<9 6 
A9K9FAOI CB;<J<SI. 
10. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) AB@9D @<-
A<@4?PAB7B CB @B8G?R Q?9@9AF4 @4EE<64; 2) EG@@G @B8G?9= Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI 
CBE?9 C9D6B7B BFD<J4F9?PAB7B Q?9@9AF4. %:4FP @4EE<6, G84?<6 <; A97B 6E9 Q?9@9AFO, 69?<K<A4 
>BFBDOI A4IB8<FES 6 <AF9D64?9 [4,b]. "E6B5B8<6L<9ES 6 >BAJ9 @4EE<64 Q?9@9AFO ;4CB?A<FP AG?S-
@<. 
11. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) AB@9D @4>-
E<@4?PAB7B CB @B8G?R Q?9@9AF4 @4EE<64; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI CBE?9 C9D-
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6B7B CB?B:<F9?PAB7B Q?9@9AF4. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O EA4K4?4 D4ECB?474-
?<EP 6E9 Q?9@9AFO, J9?4S K4EFP >BFBDOI ?9:<F 6 <AF9D64?9 [4,b], 4 CBFB@ 4 6E9 BEF4?PAO9. 
12. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n 69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) >B?<K9-
EF6B Q?9@9AFB6 @4EE<64, ?9:4M<I 6 8<4C4;BA9 BF � 8B �; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B-
:9AAOI CBE?9 @4>E<@4?PAB7B Q?9@9AF4. 'CBDS8BK<FP Q?9@9AFO @4EE<64 CB G5O64A<R @B8G?9= 
Q?9@9AFB6. 
13. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) >B?<K9EF6B 
Q?9@9AFB6 @4EE<64, D46AOI 0; 2) EG@@G Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI CBE?9 @<A<@4?PAB7B 
Q?9@9AF4. 'CBDS8BK<FP Q?9@9AFO @4EE<64 CB 6B;D4EF4A<R @B8G?9= Q?9@9AFB6. 
14. � B8AB@9DAB@ @4EE<69, EBEFBSM9@ <; n69M9EF69AAOI Q?9@9AFB6, 6OK<E?<FP: 1) >B?<K9EF6B 
Q?9@9AFB6 @4EE<64, 5B?PL<I %; 2) CDB<;6989A<9 Q?9@9AFB6 @4EE<64, D4ECB?B:9AAOI CBE?9 @4>E<-
@4?PAB7B CB @B8G?R Q?9@9AF4. #D9B5D4;B64FP @4EE<6 F4><@ B5D4;B@, KFB5O EA4K4?4 D4ECB?474-
?<EP 6E9 BFD<J4F9?PAO9 Q?9@9AFO, 4 CBFB@ 4 6E9 CB?B:<F9?PAO9 (Q?9@9AFO, D46AO9 0, EK<F4FP 
CB?B:<F9?PAO@<). 
 

 

#D4>F<K9E>4S D45BF4 № 5.  "$9>GDE<S". 
1. "C<E4FP D9>GDE<6AO= 4?7BD<F@, BEGM9EF6?SRM<= C9D96B8 A4FGD4?PAB7B K<E?4 <; B8AB= 

E<EF9@O EK<E?9A<S 6 8DG7GR.  

2. �484A4 CBE?98B64F9?PABEFP A4FGD4?PAOI K<E9?. &D95G9FES BCD989?<FP >B?<K9EF6B C4D 6;4-

<@AB CDBEFOI K<E9? 6 QFB= CBE?98B64F9?PABEF<.  

3. �4AB A4FGD4?PAB9 K<E?B. %BEF46<FP D9>GDE<6AGR CDBJ98GDG 6O6B84 A4 Q>D4A J<HD ;484A-

AB7B A4FGD4?PAB7B K<E?4, BCD989?<FP >B?<K9EF6B < EG@@G 97B J<HD. 

4. "CD989?<FP J<HDB6B= >BD9AP ;484AAB7B A4FGD4?PAB7B K<E?4. !4CD<@9D, 8?S K<E?4 123456 

J<HDB6B= >BD9AP D469A 3, F.>. 1+2+3+4+5+6=21, 2+1=3. 

5. "C<E4FP D9>GDE<6AGR ?B7<K9E>GR HGA>J<R Simm(s,i,j), CDB69DSRMGR, S6?S9FES ?< E<@-

@9FD<KAB= K4EFP EFDB>< s, A4K<A4RM4SES i-@ < >BAK4RM4SES j-@ 99 Q?9@9AF4@<.  

6. "C<E4FP D9>GDE<6AGR HGA>J<R DigitCount(S) J9?B7B F<C4, >BFBD4S A4IB8<F >B?<K9EF6B 

J<HD 6 EFDB>9 S, A9 <ECB?P;GS BC9D4FBD J<>?4. % CB@BMPR QFB= HGA>J<< A4=F< >B?<K9EF6B J<HD 6 

>4:8B= <; CSF< 84AAOI EFDB>. 

7. �4AB A4FGD4?PAB9 K<E?B n. �OK<E?<FP  

8. 1 × 2 + 2 × 3 + 3 × 4 +&+ (n-1) × n. 

9. !4=F< ;A4K9A<9 E?98GRM97B 6OD4:9A<S: 

10.  
11. �4AB 89=EF6<F9?PAB9 K<E?B x=0. �OK<E?<FP 
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12.  
13. !4=F< EG@@G DS84: 

14.  
15. �OK<E?<F9, <ECB?P;GS D9>GDE<R CD< n=5, 10 (n 3 >B?<K9EF6B K?9AB6 CBE?98B64F9?PABEF<: 

16.  
17. $94?<;B64FP ED98EF64@< S;O>4 C# 4?7BD<F@ «)4AB=E><9 54LA<»: «�@99FES FD< EF9D:AS �, 
�, %. !4 EF9D:A9 � <@99FES n 8<E>B6 D48<GE4 1, 2,..., n F4><@ B5D4;B@, KFB 8<E> D48<GE4 i S6?S9FES 
i-@ E69DIG. &D95G9FES C9D9@9EF<FP 6E9 8<E>< A4 EF9D:9AP �, EBID4ASS <I CBDS8B> D4ECB?B:9A<S 
(8<E> E 5B?PL<@ D48<GEB@ A4IB8<FES A<:9)» 

 

 

M�K 02.03 

#D4>F<K9E>4S D45BF4. «#BEFDB9A<9 CDBEF9=L<I @4F9@4F<K9E><I @B89?9=.» 
#BEFDB<FP @4F9@4F<K9E><9 @B89?< E?98GRM<I ;484K. 
�484K4 1 
"C9D4FBD E6S;< B>4;O649F 2 6<84 GE?G7: 

1. #D98BEF46?9A<9 B8AB= ?<A<< F9?9HBAAB= E9F< B5M97B CB?P;B64A<S (&%"#) < FDёI 
?<A<= J<HDB6B= E6S;< (*%); 

2. #D98BEF46?9A<9 B8AB= ?<A<< *% < 86GI ?<A<= &%"#. 
%FB<@BEFP GE?G7 G>4;4A4 6 F45?. 1: 
&45?<J4 1 

 &%"# *% *9A4 

'E?G74 1 1 3 750 

'E?G74 2 2 1 600 



100 
 

%9F< E6S;< < Q>EC?G4F<DG9@B9 B5BDG8B64A<9 A4>?48O649F E?98GRM<9 B7D4A<K9A<S 
A4 >B?<K9EF6B <ECB?P;G9@OI ?<A<= E6S;<: 

&%"# f 300 
*% f 120 
&%"#+2**% f 380 
"CD989?<FP BCF<@4?PAB9 EBBFABL9A<9 GE?G7 1 < 2, >BFBDO9 BC9D4FBD 8B?:9A 

CD98BEF46?SFP 8?S CB?GK9A<S @4>E<@4?PAB= 6ODGK><. 
 

�484K4 2�?S <;7BFB6?9A<S CDB8G>J<< 86GI 6<8B6 � < � CD98CD<SF<9 D4EIB8G9F D9-
EGDEO, 4 BF D94?<;4J<< 6OCGM9AAB= CDB8G>J<< CB?GK49F 8BIB8. �AHBD@4J<S B ABD@4I 
;4FD4F D9EGDEB6 A4 B8AB <;89?<9, ;4C4E4I D4EIB8G9@OI D9EGDEB6 < J9A <;89?<= CD<6989A4 
6 F45?<J9. 

;484K43. 
(<D@4 EB5<D49FES BD74A<;B64FP 6 E?98GRM9@ >64DF4?9 6OCGE> AB6OI <;89?<= � < 

�. "A4 D4ECB?4749F A9B5IB8<@O@ EODP9@ < B5BDG8B64A<9@ < @B:9F CD<6?9KP D45BK<I A4 
GE?B6<SI CBK4EB6B= BC?4FO. �?S BC?4FO <I FDG84 H<D@4 @B:9F CB?GK<FP 6 54A>9 >D98<F 
A4 FD< @9ESJ4 CB8 40% 7B8B6OI. �AHBD@4J<S B ABD@4I ;4FD4F D9EGDEB6, A4?<KAOI B5N9-
@4I EODPS < B5BDG8B64A<S, 4 F4>:9 J9A4I <;89?<= � < � CD<6989A4 6 F45?<J9. *9?PR BD-
74A<;4J<< 6OCGE>4 CDB8G>J<< S6?S9FES CB?GK9A<9 @4>E<@4?PAB= EG@@4DAB= CD<5O?<. 

 
 

#D4>F<K9E>4S D45BF4. «%6989A<9 CDB<;6B?PAB= ;484K< ?<A9=AB7B CDB7D4@@<DB-
64A<S > BEAB6AB= ;484K9 ?<A9=AB7B CDB7D4@@<DB64A<S» 

#D<69EF< ;484K< > BEAB6AB= ;484K9 ?<A9=AB7B CDB7D4@@<DB64A<S. 
�484K4 1.�?S <;7BFB6?9A<S CDB8G>J<< 86GI 6<8B6 � < � CD98CD<SF<9 D4EIB8G9F D9-

EGDEO, 4 BF D94?<;4J<< 6OCGM9AAB= CDB8G>J<< CB?GK49F 8BIB8. �AHBD@4J<S B ABD@4I 
;4FD4F D9EGDEB6 A4 B8AB <;89?<9, ;4C4E4I D4EIB8G9@OI D9EGDEB6 < J9A <;89?<= CD<6989A4 
6 F45?<J9. 

�484K42. 
(<D@4 EB5<D49FES BD74A<;B64FP 6 E?98GRM9@ >64DF4?9 6OCGE> AB6OI <;89?<= � < 

�. "A4 D4ECB?4749F A9B5IB8<@O@ EODP9@ < B5BDG8B64A<9@ < @B:9F CD<6?9KP D45BK<I A4 
GE?B6<SI CBK4EB6B= BC?4FO. �?S BC?4FO <I FDG84 H<D@4 @B:9F CB?GK<FP 6 54A>9 >D98<F 
A4 FD< @9ESJ4 CB8 40% 7B8B6OI. �AHBD@4J<S B ABD@4I ;4FD4F D9EGDEB6, A4?<KAOI B5N9-
@4I EODPS < B5BDG8B64A<S, 4 F4>:9 J9A4I <;89?<= � < � CD<6989A4 6 F45?<J9. *9?PR BD-
74A<;4J<< 6OCGE>4 CDB8G>J<< S6?S9FES CB?GK9A<9 @4>E<@4?PAB= EG@@4DAB= CD<5O?<. 

 
#D4>F<K9E>4S D45BF4.  «$9L9A<9 CDBEF9=L<I B8AB>D<F9D<4?PAOI ;484K 7D4H<K9-

E><@ @9FB8B@». 
$9L<FP 7D4H<K9E><@ @9FB8B@ ;484KG CDB7D4@@<DB64A<S. 
�484K4 1..�?S <;7BFB6?9A<S CDB8G>J<< 86GI 6<8B6 � < � CD98CD<SF<9 D4EIB8G9F 

D9EGDEO, 4 BF D94?<;4J<< 6OCGM9AAB= CDB8G>J<< CB?GK49F 8BIB8. �AHBD@4J<S B ABD@4I 
;4FD4F D9EGDEB6 A4 B8AB <;89?<9, ;4C4E4I D4EIB8G9@OI D9EGDEB6 < J9A <;89?<= CD<6989A4 
6 F45?<J9. 

�484K42. 
(<D@4 EB5<D49FES BD74A<;B64FP 6 E?98GRM9@ >64DF4?9 6OCGE> AB6OI <;89?<= � < 

�. "A4 D4ECB?4749F A9B5IB8<@O@ EODP9@ < B5BDG8B64A<9@ < @B:9F CD<6?9KP D45BK<I A4 
GE?B6<SI CBK4EB6B= BC?4FO. �?S BC?4FO <I FDG84 H<D@4 @B:9F CB?GK<FP 6 54A>9 >D98<F 
A4 FD< @9ESJ4 CB8 40% 7B8B6OI. �AHBD@4J<S B ABD@4I ;4FD4F D9EGDEB6, A4?<KAOI B5N9-
@4I EODPS < B5BDG8B64A<S, 4 F4>:9 J9A4I <;89?<= � < � CD<6989A4 6 F45?<J9. *9?PR BD-
74A<;4J<< 6OCGE>4 CDB8G>J<< S6?S9FES CB?GK9A<9 @4>E<@4?PAB= EG@@4DAB= CD<5O?<. 

. 
$9L<FP 7D4H<K9E><@ @9FB8B@ ;484KG CDB7D4@@<DB64A<S. 
�484K4 1..�?S <;7BFB6?9A<S CDB8G>J<< 86GI 6<8B6 � < � CD98CD<SF<9 D4EIB8G9F 



101 
 

D9EGDEO, 4 BF D94?<;4J<< 6OCGM9AAB= CDB8G>J<< CB?GK49F 8BIB8. �AHBD@4J<S B ABD@4I 
;4FD4F D9EGDEB6 A4 B8AB <;89?<9, ;4C4E4I D4EIB8G9@OI D9EGDEB6 < J9A <;89?<= CD<6989A4 
6 F45?<J9. 

�484K42. 
(<D@4 EB5<D49FES BD74A<;B64FP 6 E?98GRM9@ >64DF4?9 6OCGE> AB6OI <;89?<= � < 

�. "A4 D4ECB?4749F A9B5IB8<@O@ EODP9@ < B5BDG8B64A<9@ < @B:9F CD<6?9KP D45BK<I A4 
GE?B6<SI CBK4EB6B= BC?4FO. �?S BC?4FO <I FDG84 H<D@4 @B:9F CB?GK<FP 6 54A>9 >D98<F 
A4 FD< @9ESJ4 CB8 40% 7B8B6OI. �AHBD@4J<S B ABD@4I ;4FD4F D9EGDEB6, A4?<KAOI B5N9-
@4I EODPS < B5BDG8B64A<S, 4 F4>:9 J9A4I <;89?<= � < � CD<6989A4 6 F45?<J9. *9?PR BD-
74A<;4J<< 6OCGE>4 CDB8G>J<< S6?S9FES CB?GK9A<9 @4>E<@4?PAB= EG@@4DAB= CD<5O?<. 

 
#D4>F<K9E>4S D45BF4«$9L9A<9 CDBEF9=L<I B8AB>D<F9D<4?PAOI ;484K  E<@C?9>E-

@9FB8B@». 
�484K4 1..�?S <;7BFB6?9A<S CDB8G>J<< 86GI 6<8B6 � < � CD98CD<SF<9 D4EIB8G9F 

D9EGDEO, 4 BF D94?<;4J<< 6OCGM9AAB= CDB8G>J<< CB?GK49F 8BIB8. �AHBD@4J<S B ABD@4I 
;4FD4F D9EGDEB6 A4 B8AB <;89?<9, ;4C4E4I D4EIB8G9@OI D9EGDEB6 < J9A <;89?<= CD<6989A4 
6 F45?<J9. 

�484K42. 
(<D@4 EB5<D49FES BD74A<;B64FP 6 E?98GRM9@ >64DF4?9 6OCGE> AB6OI <;89?<= � < 

�. "A4 D4ECB?4749F A9B5IB8<@O@ EODP9@ < B5BDG8B64A<9@ < @B:9F CD<6?9KP D45BK<I A4 
GE?B6<SI CBK4EB6B= BC?4FO. �?S BC?4FO <I FDG84 H<D@4 @B:9F CB?GK<FP 6 54A>9 >D98<F 
A4 FD< @9ESJ4 CB8 40% 7B8B6OI. �AHBD@4J<S B ABD@4I ;4FD4F D9EGDEB6, A4?<KAOI B5N9-
@4I EODPS < B5BDG8B64A<S, 4 F4>:9 J9A4I <;89?<= � < � CD<6989A4 6 F45?<J9. *9?PR BD-
74A<;4J<< 6OCGE>4 CDB8G>J<< S6?S9FES CB?GK9A<9 @4>E<@4?PAB= EG@@4DAB= CD<5O?<. 

 
#D4>F<K9E>4S D45BF4. «$9L9A<9 CDBEF9=L<I B8AB>D<F9D<4?PAOI ;484K  E<@C?9>E-

@9FB8B@ E <E>GEEF69AAO@ 54;<EB@» 
�484K41.  
$9L<FP ;484KG �#, A4=8S A4K4?PAO= BCBDAO= C?4A @9FB8B@ <E>GEEF69AAB7B 54;<E4. 

"CD989?<@ @4>E<@4?PAB9 ;A4K9A<9 J9?96B= HGA>J<< F(X) =  3x3 - 2x4 - x5 CD< E?98GRM<I GE?B6<SI: 
2x1 + x2 + x3 + x4 + 3x5=5 
3x1 + 2x3 - x4 + 6x5=7 
x1 - x3 + 2x4 + x5=2 

�484K4 2. 

�484K4 2. $9L<FP ;484KG ?<A9=AB7B CDB7D4@@<DB64A<S E<@C?9>E-

@9FB8B@.  

 

�484K4 3. #D98CD<SF<9 CDB<;6B8<F 3 6<84 CDB8G>J<<: �1, �2, �3, <ECB?P;GS EODPё 86GI F<CB6. �;69EFAO ;4FD4-
FO EODPS >4:8B7B F<C4 A4 98<A<JG CDB8G>J<<, ;4C4EO EODPS A4 C?4A<DG9@O= C9D<B8, 4 F4>:9 CD<5O?P BF 98<A<JO 
CDB8G>J<< >4:8B7B 6<84. 

%ODPё �4FD4FO EODPS A4 98<A<JG CDB8G>J<< �4C4E EODPS 
 �1 �2 �3  
I 3,5 7 4,2 1400 
II 4 5 8 2000 
#D<5O?P BF 98. CDB8. 1 3 3  

1. %>B?P>B <;89?<= >4:8B7B 6<84 A9B5IB8<@B CDB<;69EF<, KFB5O CB?GK<FP @4>E<@G@ CD<5O?<? 
2. "CD989?<FP EF4FGE >4:8B7B 6<84 EODPS < 97B G89?PAGR J9AABEFP. 
3. "CD989?<FP @4>E<@4?PAO= <AF9D64? <;@9A9A<S ;4C4EB6 >4:8B7B 6<84 EODPS, 6 CD989?4I >BFBDB7B EFDG>FGD4 

BCF<@4?PAB7B C?4A4, F.9. AB@9A>?4FGD4 6OCGE>4, A9 <;@9A<FES. 
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4. "CD989?<FP >B?<K9EF6B 6OCGE>49@B= CDB8G>J<< < CD<5O?P BF 6OCGE>4 CD< G69?<K9A<< ;4C4E4 B8AB7B <; 89-
H<J<FAOI 6<8B6 EODPS 8B @4>E<@4?PAB 6B;@B:AB= (6 CD989?4I 84AAB= AB@9A>?4FGDO 6OCGE>4) 69?<K<AO. 

5. "CD989?<FP <AF9D64?O <;@9A9A<S CD<5O?< BF 98<A<JO CDB8G>J<< >4:8B7B 6<84, CD< >BFBDOI CB?GK9AAO= BC-
F<@4?PAO= C?4A A9 <;@9A<FES. 

 
#D4>F<K9E>4S D45BF4. «!4IB:89A<9 A4K4?PAB7B D9L9A<S FD4AECBDFAB= ;484K< @9FB-

8B@ E969DB-;4C48AB7B G7?4.» 

�484K4 1.�; FD9I IB?B8<?PA<>B6 Ai, i=1..3, 6@9M4RM<I @BDB:9AAGR DO5G 6 >B?<K9EF64I ai F, A9B5IB8<@B CB-
E?98ARR 8BEF46<FP 6 CSFP @474;<AB6 Bj, j=1..5 6 >B?<K9EF64I bj F. %FB<@BEF< C9D96B;>< 1F DO5O <; IB?B8<?PA<>4 Ai 6 
@474;<A Bj ;484AO 6 6<89 @4FD<JO Cij, 3x5. 
!4C<E4FP @4F9@4F<K9E>GR @B89?P ;484K< < EC?4A<DB64FP C9D96B;>< F4>, KFB5O <I B5M4S EFB<@BEFP 5O?4 @<A<@4?P-
AB=. 

#BEFDB<FP A4K4?PAB9 D4ECD989?9A<9 FD4AECBDFAB= ;484K< @9FB8B@ E969DB-;4C48AB7B G7?4.  

 

�484A<9 2. !4=F< C9D6BA4K4?PAO= BCBDAO= C?4A . 
ai                                  

bj 

5
00 

4
00 

3
00 

200 1 5 6 
300 2 6 7 
500 3 7 8 

 
 
 
#D4>F<K9E>4S D45BF4. «!4IB:89A<9 A4K4?PAB7B D9L9A<S FD4AECBDFAB= ;484K< @9FB-

8B@ @<A<@4?PAB= EFB<@BEF<.» 

�484K4 1.�; FD9I IB?B8<?PA<>B6 Ai, i=1..3, 6@9M4RM<I @BDB:9AAGR DO5G 6 >B?<-
K9EF64I ai F, A9B5IB8<@B CBE?98ARR 8BEF46<FP 6 CSFP @474;<AB6 Bj, j=1..5 6 >B?<K9EF64I 
bj F. %FB<@BEF< C9D96B;>< 1F DO5O <; IB?B8<?PA<>4 Ai 6 @474;<A Bj ;484AO 6 6<89 @4F-
D<JO Cij, 3x5. 
!4C<E4FP @4F9@4F<K9E>GR @B89?P ;484K< < EC?4A<DB64FP C9D96B;>< F4>, KFB5O <I B5-
M4S EFB<@BEFP 5O?4 @<A<@4?PAB=. 

#BEFDB<FP A4K4?PAB9 D4ECD989?9A<9 FD4AECBDFAB= ;484K< @9FB8B@ @<A<@4?PAB= 

EFB<@BEF<.  
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�484A<9 2. !4=F< C9D6BA4K4?PAO= BCBDAO= C?4A . 
ai                                  

bj 

5
00 

4
00 

3
00 

200 1 5 6 
300 2 6 7 
500 3 7 8 

 
#D4>F<K9E>4S D45BF4. «$9L9A<9 FD4AECBDFAB= ;484K< @9FB8B@ CBF9AJ<4?B6» 

�484K4 1.�; FD9I IB?B8<?PA<>B6 Ai, i=1..3, 6@9M4RM<I @BDB:9AAGR DO5G 6 >B?<-
K9EF64I ai F, A9B5IB8<@B CBE?98ARR 8BEF46<FP 6 CSFP @474;<AB6 Bj, j=1..5 6 >B?<K9EF64I 
bj F. %FB<@BEF< C9D96B;>< 1F DO5O <; IB?B8<?PA<>4 Ai 6 @474;<A Bj ;484AO 6 6<89 @4F-
D<JO Cij, 3x5. 
!4C<E4FP @4F9@4F<K9E>GR @B89?P ;484K< < EC?4A<DB64FP C9D96B;>< F4>, KFB5O <I B5-
M4S EFB<@BEFP 5O?4 @<A<@4?PAB=. 

#BEFDB<FP A4K4?PAB9 D4ECD989?9A<9 FD4AECBDFAB= ;484K< @9FB8B@ E969DB-

;4C48AB7B G7?4.  

 

�484A<9 2. 
ai                                  

bj 

5
00 

4
00 

3
00 

200 1 5 6 
300 2 6 7 
500 3 7 8 
 

 
#D4>F<K9E>4S D45BF4. �D4H<K9E><= @9FB8 D9L9A<S ;484K A9?<A9=AB7B CDB7D4@@<-

DB64A<S 

$9L<FP ;484KG A9?<A9=AB7B CDB7D4@@<DB64A<S 
f = 3x1

2
+ 2x2

2− 3x1+ 1

x
1

2
+ x

2

2
= 4

x
1
, x

2
≥ 0

 

 
#D4>F<K9E>4S D45BF4.  9FB8 @AB:<F9?9= �47D4A:4. 
 
 
$9L<FP @9FB8B@ @AB:<F9?9= �47D4A:4: 

f = 3x1
2
+ 2x2

2− 3x1+ 1

x
1

2
+ x

2

2
= 4

x
1
, x

2
≥ 0

 

 
 

#D4>F<K9E>4S D45BF4.  «�EE?98B64A<9 I4D4>F9D<EF<> E?GK4=AB7B CBFB>4 FD95B-
64A<= 6 F9?9>B@@GA<>4J<BAAB= E<EF9@9». 

    $94?PAO= CBFB> 6O;B6B6 X(t), CBEFGC4RM<= A4 >B@@GF4FBD �&% ;4 <AF9D64? 6D9-
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@9A< (0, t), 4CCDB>E<@<DG9FES CG4EEBAB6E><@ ;4>BAB@ D4ECD989?9A<S 69DBSFABEF9= CBS6-
?9A<S i 6O;B6B6  

 
 
;89EP i = (0, 1, 2, &, ∞ );   λt 3 C4D4@9FD ;4>BA4 

D4ECD989?9A<S; λ 3 <AF9AE<6ABEFP (C?BFABEFP) CBFB>4, F.9. ED98A99 K<E?B 6O;B6B6 6 98<-
A<JG 6D9@9A<  t. 

    &4>B= CBFB> A4;O649FES CDBEF9=L<@ CBFB>B@ FD95B64A<= (##&). "A B5?4849F E6B=-
EF64@< EF4J<BA4DABEF<, BD8<A4DABEF<, BFEGFEF6<S CBE?989=EF6<S.  
�484A<9 
1. �OK<E?<FP 69DBSFABEF< P(i, λt ) 8?S i = (0, 1, 2, &, 10) < ;484AAB7B C4D4@9FD4 λt, D9-
;G?PF4FO E69EF< 6 F45?<JG,CBEFDB<FP 6 @4ELF459 7D4H<> ;4>BA4 D4ECD989?9A<S 69-
DBSFABEF9=. 

2. "CD989?<FP A4<69DBSFA9=L99 K<E?B 6O;B6B6 ;4 <AF9D64? (0, t). 
3. �OK<E?<FP < CBEFDB<FP 7D4H<> HGA>J<< D4ECD989?9A<S 69DBSFABEF9=   
 

 
8?S  i = (1, 2, &, 10). 

4. �OK<E?<FP 69DBSFABEF< FB7B, KFB ;4 <AF9D64? 6D9@9A< (0, t) CBEFGC<F: 
 FBKAB «k» 6O;B6B6; 
 @9A99 «k» 6O;B6B6; 
 5B?99 «k» 6O;B6B6. 

5. �OK<E?<FP ED98A99 ;A4K9A<9 6E9I 6O;B6B6, @BMABEFP D4;5DBE4 < ED98A9>648D4F<-
K9E>B9 BF>?BA9A<9 (mi, Di, σi ) ;4 <AF9D64? 6D9@9A< t 

6. �OK<E?<FP 69DBSFABEFP FB7B, KFB ;4 6D9@S t K<E?B 6O;B6B6 5G89F ?9:4FP 6 <AF9D64-
?9 ;A4K9A<= ( k-1 <i f k + 2) 
"C<E4A<9 ;484K< 2. 
    � BC9D4FBDG CBEFGC49F E?GK4=AO= CBFB> F9?97D4@@. "5D45BF>4 BC9D4FBDB@ B8-

AB= F9?97D4@@O ;4A<@49F DB6AB h @<AGF. #?BFABEFP D4ECD989?9A<S 69DBSFABEF9= E?G-
K4=AB7B <AF9D64?4 Z @9:8G EBE98A<@< FD95B64A<S@< BCD989?S9FES EBBFABL9A<9@ [1. 
E.80, 82] 

 
 
 

     �4AAO= CBFB> FD9- 5B64A<= @B:AB BI4D4>F9D<;B64FP FBK9KAO@ 
E?GK4=AO@ CDBJ9EEB@, G >BFBDB7B 6E9 <AF9D64?O Z D4ECD989?9AO B8<A4>B6B ( @B:9F 5OF 
;4 <E>?RK9A<9@ C9D6B7B <AF9D64?4). &4><9 CBFB>< FD95B64A<= A4;O64RFES CBFB>4@< 
#4?P@4  
�484A<9 
1. #BEFDB<FP 7D4H<> HGA>J<< Wz(t) E EB5?R89A<9@ @4ELF454, BCD989?<6 ;A4K9A<9 
<α= <; GE?B6<S ABD@<DB6><. 

2. �OK<E?<FP: 
 ED98A99 ;A4K9A<9 <AF9D64?4 Z, @BMABEFP D4;5DBE4 < ED98A9>648D4F<K9E>B9 BF-
>?BA9A<9 E?GK4=AB= 69?<K<AO Z BF E6B97B ED98A97B ;A4K9A<S           (mz, Dz, σz ),  

 <AF9AE<6ABEFP CBFB>4 F9?97D4@@ λ; 
 69DBSFABEFP FB7B, KFB > CD<IB8G BK9D98AB= F9?97D4@@O BC9D4FBD 5G89F E6B5B89A 
< FD95B64A<9 5G89F B5E?G:9AB, FB 9EFP PB5 = P{Z>h}; 

 69DBSFABEFP BF>4;4 PBF> 6 B5E?G:<64A<< BK9D98AB= F9?97D4@@O, F4> >4> BC9D4FBD 
5G89F ;4ASF, FB 9EFP PBF> =  P{Z<h}; 

 ED98A99 K<E?B nED CBEFGC<6L<I > BC9D4FBDG F9?97D4@@ ;4 6D9@S D45BFO tD45; 
 ED98A99 K<E?B F9?97D4@@, >BFBDO@ 5O?B BF>4;4AB 6 B5E?G:<64A<< ;4 6D9@S tD45.        

&����*� ����!�� 
�DGCC4 λt k b, @<A h, @<A tD45, K4E 

t
i

e
i

t
tiPtitXP

 ýýý
!
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),(},)({




ý

ýüý
1

0

),(},)({),(
i

k

tkPtitXPtiF 

ÿ
þ

ÿ
ý

ü

þ
ü


ý

bt

btat

t

tWz

,0

0,

0,0
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1 3+0,1№ 4 10+№ 5 2 
2 2,5+0,1№ 5 10+0,5№ 4 1,5 
3 2,8+0,1№ 4 20+№ 10 1,5 
4 2,5+0,15

№ 
3 8+№ 3 1 

�OK<E?9A<S CDB6B8<FP E FBKABEFPR 8B 4-I ;A4>B6 CBE?9 ;4CSFB=.          
 

 

 
 
#D4>F<K9E>4S D45BF4. «�EE?98B64A<9 I4D4>F9D<EF<> E?GK4=AB7B CBFB>4 BE6B-

5B:89A<= >4A4?B6 6 F9?9>B@@GA<>4J<BAAB= E<EF9@9». 
     � 4CC4D4FAB@ ;4?9 B5D45BF>< C4>9FB6 EBB5M9A<= <@99FES n <89AF<KAOI CDBJ9EEB-

DB6 (>4A4?B6 B5E?G:<64A<S). 1>EC9D<@9AF4?PAB GEF4AB6?9AB, KFB HGA>J<R D4ECD989?9-
A<S 6D9@9A< B5E?G:<64A<S Tj B8A<@ >4A4?B@ @B:AB 4CCDB>E<@<DB64FP CB>4;4F9?PAO@ 
;4>BAB@ 

 
 

�89 νj = 1/TjED 3 <AF9AE<6ABEFP B5E?G:<64A<S (<AF9AE<6-
ABEFP BE6B5B:89A<S >4A4?4), TjED 3 ED98A99 6D9@S B5E?G:<64A<S B8A<@ >4A4?B@.  

     AB7B>4A4?PA4S % " D45BF49F F4>, KFB BE6B5B8<6L<=ES >4A4? FGF :9 ;4A<@49FES 
AB6O@ FD95B64A<9@. � QFB@ E?GK49 69DBSFABEFP FB7B, KFB ;4 CDB@9:GFB> 6D9@9A< (0, t) 
CDB<;B=89F i BE6B5B:89A<= >4A4?B6 BC<EO649FES ;4>BAB@ D4ECD989?9A<S #G4EEBA4.  

 
 
4 HGA>J<S D4E- CD989?9A<S 6D9@9A< B5E?G:<64A<S T ;4849FES 

6OD4:9A<9@ 
 

 

789 ν=nνj 3 <A- F9AE<6ABEFP B5E?G:<64A<S n->4A4?PAB= 
E<EF9@B=, 9E?< 6E9 >4A4?O <89AF<KAO. 

�484A<9 
1. "CD989?<FP C?BFABEFP 69DBSFABEF< 6D9@9A< T B5E?G:<64A<S n->4A4?PAB= % ", 
CBEFDB<FP 7D4H<> WT(t), tg0 8?S <AF9D64?4 ;A4K9A<= t BF 0 8B 3/ν 6 G8B5AB@ @4E-
LF459. 

2. "CD989?<FP @4F9@4F<K9E>B9 B:<84A<9 mT, 8<EC9DE<R DT,  < ED98A9>648D4F<K9E>B9 
BF>?BA9A<9 σT, 84FP <I FB?>B64A<9. 

3. "CD989?<FP 69DBSFABEF< FB7B, KFB ;4 6D9@S t 6 E<EF9@9: 
 A9 BE6B5B8<FES A< B8<A >4A4?; 
 BE6B5B8<FES IBFS 5O B8<A >4A4?; 
 BE6B5B8<FES FBKAB B8<A, 864, CSFP >4A4?B6; 
 BE6B5B8<FES 5B?99 B8AB7B >4A4?4. 

4. #B 7D4H<>G C?BFABEF< 69DBSFABEF< WT(t) 79B@9FD<K9E>< BCD989?<FP 69DBSFABEF< 
P{i=0, νt },    P{i ≥1, νt },  >4> EBBF69FEF6GRM<9 C?BM48< CB8 >D<6B= WT(t). %D46A<-
F9 D9;G?PF4FO, CB?GK9AAO9 79B@9FD<K9E>< E D9;G?PF4F4@<, CB?GK9AAO@< 4A4?<F<-
K9E>< 6 C.3 ;484A<S. 

5. "CD989?<FP ED98A99 K<E?B BE6B5B:89A<= L, FB 9EFP K<E?B B5E?G:9AAOI C4>9FB6 ;4 
6D9@S D45BFO  tD45. 

6. � E?GK4=AO= @B@9AF 6D9@9A< 6 n->4A4?PAGR % " CBEFGC49F FD95B64A<9 (C4>9F 
EBB5M9A<=). !4=F< ;4>BA D4ECD989?9A<S 6D9@9A< B:<84A<S TB:, >BFBDB9 FD95B64-
A<R CD<89FES :84FP, < 6OK<E?<FP 69DBSFABEFP FB7B, KFB FD95B64A<9 5G89F CD<ASFB 
> B5E?G:<64A<R, FB 9EFP BE6B5B8<FES >4>B=-?<5B >4A4? A9 CB;8A99 t1. 

 

0,1)( ý 
tetF

t

Tj

j

,0,
!

)(
)( ý 

te
i

t
tP

t
i

i



,0,1)( ý 
tetF

t

T





106 
 

&����*� ����!�� 
�DGCC4 νj , 1/@<A n t, E9> tD45 ,E9> t1, E9> 

1 100 3 3№ 25  4 30 5 
2 130 - 4№ 20 3,5 40 4 
3 80 3 

2,5№ 
30 5 40 6 

4 150 3 
4,5№ 

20 3 30 3 

#D4>F<K9E>4S D45BF4. #DB7AB;<DB64A<9 6D9@9AAOI DS8B6 E <ECB?P;B64A<9@ 
E>B?P;SM9= ED98A9= 

�484A<9.  
  #D<6989AO 84AAO9 CDB84: A4 >BA9J A989?<. �4AAO9 ;4C<EO64?<EP 6 F9K9A<9 18 

A989?P.  
1. #BEFDB=F9 7D4H<> < BCD989?<F9 E>B?P;SM99 ED98A99 
2. �OCB?A<F9 Q>ECBA9AJ<4?PAB9 E7?4:<64A<9 E >BAEF4AFB= E7?4:<64A<S  =0,1 
3. !4=8<F9 BCF<@4?PAGR >BAEF4AFG Q>ECBA9AJ<4?PAB7B E7?4:<64A<S. 
4. �OCB?A<F9 Q>ECBA9AJ<4?PAB9 E7?4:<64A<9 E CB?GK9AAB= >BAEF4AFB= E7?4:<64A<S . 
5. �4>B= <; CBEFDB9AAOI A45BDB6 E7?4:9AAOI 84AAOI CB8IB8<F A4<?GKL<@ B5D4;B@ 8?S 
BCD989?9A<S 4E<@CFBF<K9E>B7B DS84? 
A9-

89?S 
 

1 3
3 

2 3
5 

3 3
7 

4 4
0 

5 3
8 

6 4
3 

7 4
4 

8 4
5 

9 4
2 

10 4
7 

11 4
8 

12 4
9 

13 5
3 

14 5
6 

15 6
0 

16 6
6 
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17 7
2 

18 7
3 
#D4>F<K9E>4S D45BF4. #DB7AB;<DB64A<9 6D9@9AAOI DS8B6 E <ECB?P;B64A<9@ 

FD9A84. 
#D<6989AO 84AAO9 CDB84: A4 >BA9J A989?<(E@.CD98.;4ASF<9). �4AAO9 ;4C<EO64?<EP 6 

F9K9A<9 18 A989?P.  
#BEFDB=F9 ?<A9=AGR @B89?P  < 6OCB?A<F9 CDB7AB; A4 2 A989?<.  

 
 

#D4>F<K9E>4S D45BF4. 1?9@9AFO F9BD<< <7D 
 

#BEF4AB6>4 ;484K< 
#D98CD<SF<9 @B:9F 6OCGE>4FP A9E>B?P>B 6<8B6 CDB8G>J<< �1, �2, �3, &, CB?GK4S 

CD< QFB@ CD<5O?P. �9?<K<A4 CD<5O?< BCD989?S9FES EBEFBSA<9@ ECDBE4 ( «CD<DB8B=» 
DOA>4), >BFBDO= @B:9F A4IB8<FES 6 B8AB@ <; A9E>B?P><I 6B;@B:AOI EBEFBSA<=: �1, �2, 
�3, & 
�46<E<@BEFP 69?<K<AO CD<5O?< BF 6<84 6OCGE>49@B= CDB8G>J<< < EBEFBSA<S DOA>4 

CD98EF46?9A4 6 C?4F9:AOI @4FD<J4I. 
 

  �1 �2 �3 �4 �5 

�1 196 428 464 212 320 

�2 476 386 335 203 479 

�3 307 228 424 377 250 

�4 93 143 195 163 179 

�5 220 309 363 156 289 

�6 330 339 362 420 468 

�7 447 221 281 482 181 

�8 282 316 229 385 243 

�9 230 360 490 408 447 

 
$4EE@BFD<F9 F45?<JG >4> @4FD<KAGR <7DG «CD98CD<SF<9 (<7DB> �) CDBF<6 «CD<DB8O» 

DOA>4 (<7DB> �)». �?S ;484AAB= C?4F9:AB= @4FD<JO: 
1. !4=8<F9 A<:ARR < 69DIARR J9AG <7DO; 
2. "CD989?<F9 BCF<@4?PAO9 E@9L4AAO9 EFD4F97<< <7DB>B6 E CB@BMPR E6989A<S <7DO 

> ;484K9 ?<A9=AB7B CDB7D4@@<DB64A<S; 
3. �AF9DCD9F<DG=F9 CB?GK9AAO9 D9;G?PF4FO CD<@9A<F9?PAB > D4EE@4FD<649@B= Q>B-

AB@<K9E>B= ;484K9. 
 


