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«#D<>?48A4S <AHBD@4F<>4» CB 8<EJ<C?<A4@, S6?SRM<@ES 54;B6O@< 8?S 
B5GK9A<S 6 @47<EFD4FGD9 CB A4CD46?9A<R 09.04.03 «#D<>?48A4S <AHBD@4F<>4»  

 

I. �9D9K9AP Q?9@9AFB6 EB89D:4A<S, 
CDB69DS9@OI A4 6EFGC<F9?PAB@ <ECOF4A<< 

 

 4;89? 1. МB89?<DB64A<9 < GCD46?9A<9 5<;A9E-CDBJ9EE4@< [1,5] 

1.  B89?<DB64A<9 5<;A9E-CDBJ9EE4@<. #D<AJ<CO, CB8IB8O, D9L9A<S. 
2. #DBJ9EEAO= CB8IB8 > GCD46?9A<R BD74A<;4J<9=. 
3. )4D4>F9D<EF<>4 EBEF46AOI K4EF9= J<>?4 GCD46?9A<S CDBJ9EE4@<. 
4. �BAJ9CJ<S GCD46?9A<S 5<;A9E CDBJ9EE4@< (Business Process 

Management) < 99 EBEF46AO9 K4EF<. 
5. "EAB6AO9 ECBEB5O EB69DL9AEF6B64A<S 5<;A9E-CDBJ9EEB6. 
6. "EAB6AO9 >B@CBA9AFO 5<;A9E-CDBJ9EE4. 
7. $9EGDEAB9 B>DG:9A<9 CDBJ9EE4. 
8. �<;A9E-CDBJ9EE. �4> B5N9>F GCD46?9A<S. 
9.  9FB8B?B7<S SADT. %GMABEFP. �BEFB<AEF64 < A98BEF4F><. 
10. %F4A84DFO IDEF. %GMABEFP. �BEFB<AEF64 < A98BEF4F><. 
11.  9FB8B?B7<S DFD. %GMABEFP. �BEFB<AEF64 < A98BEF4F><. 
12.  9FB8B?B7<S BPMN. %GMABEFP. �BEFB<AEF64 < A98BEF4F><. 
13. %D46A<F9?PAO= 4A4?<; @9FB8B?B7<= @B89?<DB64A<S 5<;A9E-CDBJ9EEB6. 
14. UML - 8<47D4@@O 89SF9?PABEF<. 
15. �AEFDG@9AF4?PA4S E<EF9@4 Visio. 

16. �AEFDG@9AF4?PA4S E<EF9@4 Draw io. 

17. �AEFDG@9AF4?PA4S E<EF9@4 Ramus. 

18. %D46A<F9?PAO= 4A4?<; <AEFDG@9AF4?PAOI ED98EF6 @B89?<DB64A<S. 
19. "EAB6AO9 F<CO @B89?9= EF4A84DF4 IDEF 1X. 

20. #D<@9D BC<E4A<S CB?AB= 4FD<5GF<6AB= @B89?< 6 EF4A84DF9 IDEF 1X. 

 
 4;89? 2 �4;O 84AAOI [2,3, 7,8,10] 

1. #BASF<9 54;O 84AAOI < E<EF9@O GCD46?9A<S 54;4@< 84AAOI 
2. "EAB6AO9 4DI<F9>FGDO 6;4<@B89=EF6<S >?<9AF4 < 54;O 84AAOI: H4=?- 

E9D69D < >?<9AF-E9D69D 
3. "5M4S I4D4>F9D<EF<>4 D9?SJ<BAAB= @B89?< 84AAOI 
4. &<CO 84AAOI 
5. #BASF<9 8B@9AB6 
6. "FABL9A<S, 4FD<5GFO, >BDF9:< BFABL9A<S 
7. %6B=EF64 BFABL9A<= 
8. "EAB6AO9 BC9D4J<< A48 BFABL9A<S@< 
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9. �D<F9D<< BJ9A>< >4K9EF64 ?B7<K9E>B= @B89?< 84AAOI 
10. 1!( (#9D64S !BD@4?PA4S (BD@4) 
11. �4CDBEO > D9?SJ<BAAB= 54;9 84AAOI 
12. 2!( (�FBD4S !BD@4?PA4S (BD@4) 
13. 3!( (&D9FPS !BD@4?PA4S (BD@4) 
14. "EAB6AO9 CBASF<S ER-8<47D4@@ 

15. *9?BEFABEFP D9?SJ<BAAOI 84AAOI 
16. #BF9AJ<4?PAO9 (C9D6<KAO9) >?RK<, 6A9LA<9 (6FBD<KAO9) >?RK< 
17. %FD4F97<< CB889D:4A<S EEO?BKAB= J9?BEFABEF< 
18. 3;O> SQL: F<CO 84AAOI, B59EC9K9A<9 EEO?BKAB= J9?BEFABEF< 
19. 3;O> SQL: C9D6<KAO9, 6FBD<KAO9 >?RK< 
20. 3;O> SQL: CDBEF4S 6O5BD>4 84AAOI 
21. 3;O> SQL: 6O5BD>4 <; A9E>B?P><I F45?<J, 6O5BD>4 E CB8;4CDBE4@< 
22. 3;O> SQL: 7DGCC<DB6>4 84AAOI, 8B546?9A<9 84AAOI, 8B546?9A<9 84A- 

AOI <; 8DG7<I F45?<J 

23. 3;O> SQL: <;@9A9A<9 84AAOI, G84?9A<9 84AAOI 
24. 3;O> SQL: CDBEFO9 GE?B6<S BF5BD4, GE?B6<S BF5BD4 E IN, ANY, ALL, GE- 

?B6<S BF5BD4 CBE?9 7DGCC<DB6>< 
25. 3;O> SQL: 6EFDB9AAO9 HGA>J<< 

 
 4;89? 3. �OK<E?<F9?PAO9 E<EF9@O < ;4M<F4 <AHBD@4J<< [6, 9, 11, 12] 

1. #BASF<9 >4A4?4 C9D984K< 84AAOI. #DB6B8AO9, >459?PAO9 >4A4?O. $4- 
8<B>4A4?O. )4D4>F9D<EF<>< ?<A<= E6S;< (�+), CB?BE4 CDBCGE>4A<S, CB@9IB- GE- 
FB=K<6BEFP). $9:<@O C9D984K< (E<@C?9>EAO=, 8GC?9>EAO=, CB?G8GC?9>EAO=). 
"5M<= HBD@4F C9D984649@OI CB E9F< 84AAOI. 

2. 1F4?BAA4S @B89?P 6;4<@B89=EF6<S BF>DOFOI E<EF9@ OSI/RM. �D4F>4S 
I4D4>F9D<EF<>4 >4:8B7B GDB6AS. %F9> CDBFB>B?B6 TCP/IP. 

3. "EAB6AO9 CBASF<S E9F96OI F9IAB?B7<= (CDBFB>B?, D45BK4S EF4AJ<S, 
>B@CPRF9DA4S E9FP). �B>4?PAO9 < 7?B54?PAO9 E9F<. &BCB?B7<< E9F9=. 

4. �<F4S C4D4, >B4>E<4?PAO= >459?P. $4ECDBEFD4A9A<9 E<7A4?4 6 >459?SI, 
H<;<K9E><9 CDBJ9EEO. %D46A<F9?PAO9 I4D4>F9D<EF<>< 6<FOI C4D D4;?<KAOI >4F9- 
7BD<=. 

5. "CF<K9E><9 ?<A<< E6S;<. "8AB@B8B6B9, @AB7B@B8B6B9 BCFB6B?B>AB. 
(<;<K9E><9 BEAB6O D4ECDBEFD4A9A<S E69F4 6 BCFB6B?B>A9. #D9<@GM9EF64 < A9- 
8BEF4F>< BCF<K9E><I E<EF9@ E6S;<. &9IAB?B7<< C9D984K< <AHBD@4J<< CB BCF<K9- 
E><@ >4A4?4@ E6S;<, WDM. 

6. #9D984K4 <AHBD@4J<< A4 H<;<K9E>B@ GDB6A9: 4A4?B7B64S @B8G?SJ<S < 
J<HDB6B9 >B8<DB64A<9 (CBF9AJ<4?PAO9 < <@CG?PEAO9 >B8O). 

7. %CBEB5O >B@@GF4J<< EBB5M9A<=. 
8.  9FB8O 8BEFGC4 > ED989 C9D984K< 84AAOI (CSMA/CD, @4D>9DAO= @9- 

FB8, CSMA/CA, 6D9@9AAB9 @G?PF<C?9>E<DB64A<9). 
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9. Ethernet.  9FB8 8BEFGC4. �48D Ethernet.   %C9J<H<>4J<< Fast Ethernet. 

%D46A9A<9 Ethernet, Fast Ethernet, Gigabit < 10Gigabit Ethernet. 

10. Token Ring.  9FB8 8BEFGC4, >48D < 4DI<F9>FGD4 E9F9=. "59EC9K9A<9 BF- 
>4;BGEFB=K<6BEF< E9F<. 

11. FDDI. �DI<F9>FGD4 E9F<, @9FB8 8BEFGC4, EF9> CDBFB>B?B6. 
12. 100VG-AnyLAN. �DI<F9>FGD4. %I9@4 D45BFO. #D9<@GM9EF64 < A98BE- 

F4F><. 
13. #D<@9DO >B@@GA<>4J<BAAB7B B5BDG8B64A<S, D45BF4RM97B A4 EBBF69F- 

EF6GRM<I GDB6ASI @B89?< OSI/RM. %I9@4 6;4<@B89=EF6<S >B@@GA<>4J<BAAOI 
GEFDB=EF6. 

14. #9D984K4 84AAOI A4 >4A4?PAB@ GDB6A9: %<AIDBAAO= < 4E<AIDBAAO= D9- 
:<@, 89=F47D4@@A4S C9D984K4, B5A4DG:9A<9 < <ECD46?9A<9 BL<5B>. 

15. "EAB6AO9 CBASF<S <AHBD@4J<BAAB= 59;BC4EABEF<. %FDG>FGD4 CBASF<S 
<AHBD@4J<BAA4S 59;BC4EABEFP. 

16. %<EF9@4 ;4M<FO <AHBD@4J<< < 99 EFDG>FGD4. 
17. . #DBH9EE<BA4?PAO9 F4=AO, <I 6<8O. "5N9>FO >B@@9DK9E>B= F4=AO A4 

CD98CD<SF<<. #9DEBA4?PAO9 84AAO9 < <I ;4M<F4. 
18. �AHBD@4J<BAAO9 G7DB;O, <I 6<8O < CD<K<AO 6B;A<>AB69A<S. 
19. �AHBD@4J<BAAO9 G7DB;O 8?S 7BEG84DEF64 < >B@C4A<<. 
20. �9=EF6<S < EB5OF<S, A4DGL4RM<9 <AHBD@4J<BAAGR 59;BC4EABEFP. 
21. �A9LA<9 < 6AGFD9AA<9 EG5N9>FO <AHBD@4J<BAAOI G7DB;. 
22. �B@CPRF9DAO9 CD9EFGC?9A<S < <I >?4EE<H<>4J<S. %G5N9>FO < CD<K<AO 

EB69DL9A<S >B@CPRF9DAOI CD9EFGC?9A<=. 
23. �D98BABEAO9 CDB7D4@@O, <I 6<8O. 
24. �EFBD<S >B@CPRF9DAOI 6<DGEB6 < EB6D9@9AABEFP. 
25. �BEG84DEF69AAB9 D97G?<DB64A<9 <AHBD@4J<BAAB= 59;BC4EABEF<. !BD- 

@4F<6AB-CD46B6O9 4EC9>FO 6 B5?4EF< <AHBD@4J<BAAB= 59;BC4EABEF< 6 $BEE<=- 

E>B= (989D4J<<. 
26.  9FB8O < ED98EF64 ;4M<FO <AHBD@4J<<. 
27. "D74A<;4J<BAAB9 B59EC9K9A<9 ��. 
28. �B@C?9>E BD74A<;4J<BAAB-F9IA<K9E><I @9DBCD<SF<= CB B59EC9K9A<R 

;4M<FO <AHBD@4J<<. 
29. �A:9A9DAB-F9IA<K9E>B9 B59EC9K9A<9 >B@CPRF9DAB= 59;BC4EABEF<. 

 

 

 4;89? 4. «"9IAB?B7<< <E>GEEF69AAB7B <AF9??9>F4» [4,5,11] 

1. �EFB>< < CDB5?9@O ��: <EFBD<K9E>4S ECD46>4. 
2. "5;BD CD<>?48AOI B5?4EF9= ��. 
3. �B7<>4 6OE>4;O64A<=: F45?<JO <EF<AABEF< 8?S ?<KAOI E6S;B>. 
4. �B7<K9E>B9 E?98EF6<9 < 6O6B8 6 ?B7<>9 6OE>4;O64A<=.  9FB8 <EF<A- 

ABEFAOI F45?<J. 
5.  9FB8 D9;B?RJ<= 6 ?B7<>9 6OE>4;O64A<=. 
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6. �EK<E?9A<9 6OE>4;O64A<=. %<AF4>E<E < E9@4AF<>4 6 ?B7<>9 6OE>4;O- 

64A<=. 
7. �>E<B@4F<K9E><= 6O6B8 < HBD@4?PAO9 F9BD<<. (BD@4?PAO= 6O6B8. 
8. �EK<E?9A<9 6OE>4;O64A<= >4> D4;D9L<@4S HBD@4?PA4S F9BD<S. 
9. %<AF4>E<E < E9@4AF<>4 6 ?B7<>9 CD98<>4FB6. #D46<?PAB CBEFDB9AAO9 

HBD@G?O (##(). 
10. #D98EF46?9A<9 ##( 6 CD9864D9AAB= HBD@9: 4?7BD<F@ < CD<@9D 97B 

CD<@9A9A<S. 
11. #DBEFD4AEF6B EBEFBSA<= ;484K< ��. $94?<;4J<S CB<E>4 A4 7D4H9 EB- 

EFBSA<= «6 7?G5<AG» < «6 L<D<AG». 
12. 16D<EF<K9E><= CB<E> 6 CDBEFD4AEF69 EBEFBSA<=. 
13. �9>?4D4F<6AO9  <  <@C9D4F<6AO9  S;O><  CDB7D4@@<DB64A<S.  Visual 

Prolog 

14. Visual Prolog < ?B7<>4 CD98<>4FB6. 
15. %FDG>FGD4 CDB7D4@@ A4 S;O>9 Visual Prolog. 

16. �D<H@9F<>4 6 Visual Prolog. 

17.  9FB8O BD74A<;4J<< D9>GDE<< 6 Visual Prolog. 

18. �ECB?P;B64A<9 EC<E>B6 6 Visual Prolog. 

19. "5M4S I4D4>F9D<EF<>4 S;O>4 Visual Prolog. 

20. 'A<H<>4J<S < CB<E> E 6B;6D4FB@ 6 S;O>4I #DB?B7. 
21. �<B?B7<K9E><9 BEAB6O HGA>J<BA<DB64A<S A9=DBA4. 
22. #9D6O9 @B89?< A9=DBAAB= E9F<. 
23. #D<>?48AO9 6B;@B:ABEF< A9=DBAAOI E9F9=. 
24.  B89?< A9=DBAB6 < @9FB8O <I B5GK9A<S. 
25. "8ABA4CD46?9AAO9 < @AB7BE?B=AO9 A9=DBAAO9 E9F<. 

 

 

II. "D95B64A<S > GDB6AR CB87BFB6>< CBEFGC4RM97B 

#BEFGC4RM<= 8B?:9A: 
ЗAать: 
- F9BD9F<K9E><9 BEAB6O @4F9@4F<K9E>B7B < >B@CPRF9DAB7B @B89?<DB64- 

A<S <AHBD@4J<BAAB-6OK<E?<F9?PAOI E<EF9@; 
- F9BD<R < CD4>F<>G @B89?<DB64A<S 54; 84AAOI; 
- CD<AJ<CO B5N9>FAB-BD<9AF<DB64AAB7B CDB7D4@@<DB64A<S; 
- QF4CO, @9FB8B?B7<<, F9IAB?B7<< < ED98EF64 CDB9>F<DB64A<S <AHBD@4- 

J<BAAOI E<EF9@; 
- EB6D9@9AAO9 <AF9??9>FG4?PAO9 F9IAB?B7<< 8?S D9L9A<S CDBH9EE<BA4?P- 

AOI ;484K; 
- CD<AJ<CO, @9FB8O < ED98EF64 4A4?<;4 < EFDG>FGD<DB64A<S CDBH9EE<B- 

A4?PAB= <AHBD@4J<<; 
- AB6O9 A4GKAO9 CD<AJ<CO < @9FB8O <EE?98B64A<=. 



5 

 (��"' �" «��&'», ��&' 

#$"�$�  � 

�%&'#�&��0!"�" �%#/&�!�3 #$� #$�� � !� "�'+�!�� #" #$"�$�  � 
 ���%&$�&'$/ !�#$����!�3 09. 04.03 «#$�����!�3 �!("$ �&���» 

 

 

У@5ть: 
- <ECB?P;B64FP BEAB6AO9 >?4EEO @B89?9= < @9FB8O @B89?<DB64A<S, CD<A- 

J<CO CBEFDB9A<S @B89?9= <AHBD@4J<BAAOI CDBJ9EEB6, @9FB8O HBD@4?<;4J<<, 
4?7BD<F@<;4J<< < D94?<;4J<< @B89?9= E CB@BMPR EB6D9@9AAOI >B@CPRF9DAOI 
ED98EF6; 

- D4;D454FO64FP 54;O 84AAOI, EBEF46?SFP > A<@ ;4CDBEO A4 S;O>9 SQL; 

- BJ9A<64FP >4K9EF6B 54; 84AAOI, QHH9>F<6ABEFP 4?7BD<F@B6 B5D45BF>< 
84AAOI; 

- CD<@9ASFP ABF4J<R S;O>4 @B89?<DB64A<S UML, @9FB8O CD98CDB>FAB7B 
B5E?98B64A<S B5N9>F4 CDB9>F<DB64A<S < E<EF9@AB7B 4A4?<;4 CD98@9FAB= B5?4EF<, 
<I 6;4<@BE6S;9=; 

- CDB6B8<FP B5E?98B64A<S CD<>?48AB= B5?4EF< 6 EBBF69FEF6<< E CDBH<?9@ 
CB87BFB6><; 

- BEGM9EF6?SFP @B89?<DB64A<9 CD<>?48AOI < <AHBD@4J<BAAOI CDBJ9E- 
EB6, BC<E4A<9 D94?<;4J<< <AHBD@4J<BAAB7B B59EC9K9A<S CD<>?48AOI ;484K;; 

- B5BEAB6O64FP 6O5BD EB6D9@9AAOI <AF9??9>FG4?PAOI F9IAB?B7<= < CDB- 

7D4@@AB= ED98O CD< D4;D45BF>9 BD<7<A4?PAOI CDB7D4@@AOI ED98EF6 8?S D9L9A<S 
CDBH9EE<BA4?PAOI ;484K. 

В?а45ть: 
- A46O>4@< BD74A<;4J<< CDBJ9EE4 6OS6?9A<S CBFD95ABEF9= 6 �&-CDB9>F4I, 

HBD@<DB64A<S < EB7?4EB64A<S J9?9=, ;484K < 5R8:9FB6 �&-CDB9>FB6, C?4A<DB64- 
A<S < EB7?4EB64A<S E ;4<AF9D9EB64AAO@< ?<J4@< QF<I C?4AB6, >BAFDB?S 6OCB?A9- 
A<S �&-CDB9>FB6; 

- BC<E4A<S @9FB8<> 6OCB?A9A<S 4A4?<F<K9E><I D45BF, 4CDB54J<< @9FB8<> 
A4 6O5D4AAOI CDB9>F4I < <I 8BD45BF><; 

- A46O>4@< BC<E4A<S 5<;A9E-CDBJ9EEB6. %5BD4 ;4CDBEB6 A4 4A4?<F<K9E><9 
D9EGDEO BF ;4>4;K<>B6 < CBFD95<F9?9= 4A4?<F<K9E><I D45BF; "CD989?9A<S C?4AB- 

6OI CBFD95ABEF9= 6 4A4?<F<K9E><I D9EGDE4I D4;?<KAB7B CDBH<?S; 
- >BAFDB?S 6OCB?A9A<S �&-CDB9>FB6, 4A4?<;4 D9;G?PF4FB6 6OCB?A9A<S �&- 

CDB9>FB6 < 6OCB?A9A<9 GCD46?9AK9E><I 89=EF6<= CB D9;G?PF4F4@ 4A4?<;4. 
 

III. КD<F9D<< BJ9A<64A<S D45BF CBEFGC4RM<I 

�EFGC<F9?PAB9 <ECOF4A<9 6 @47<EFD4FGDG CDBIB8<F 6 6<89 C<EP@9AAB7B 
F9EF<DB64A<S. $9;G?PF4FO F9EF<DB64A<S BJ9A<64RFES CB 100-54??PAB= L>4?9. 

�4:8O= 5<?9F EB89D:<F 15 F9EFB6OI 6BCDBEB6. �BCDBEO 89?SFES CB >4F97B- 
D<S@ E?B:ABEF<: 10 6BCDBEB6 >4F97BD<< B (BJ9A<64RFES CB 5 54??B6 >4:8O=) < 5 
6BCDBEB6 >4F97BD<< A (BJ9A<64RFES CB 10 54??B6 >4:8O=). %G@@4DA4S BJ9A>4 A9 
CD96OL49F 100 54??B6. 

#DB8B?:<F9?PABEFP 6EFGC<F9?PAB7B <ECOF4A<S 3 1 4>489@<K9E><= K4E (90 
@<AGF). 
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IV. �D<@9DO F9EFB6OI ;484A<= 

�484A<S >4F97BD<< � 

1. +FB F4>B9 CDB<;6B8A4S HGA>J<<? 
4) �D989? BFABL9A<S CD<D4M9A<S HGA>J<< > CD<D4M9A<R 4D7G@9AF4 

5) (GA>J<S, B5D4FA4S 84AAB= 
6) (GA>J<S, D46A4S <AF97D4?G BF 84AAB= HGA>J<< 
7) #D989? BFABL9A<S CD<D4M9A<S 4D7G@9AF4 > CD<D4M9A<R HGA>J<< 
2. +FB F4>B9 <AF97D4? BF HGA>J<<? 
4) $GA>J<S, CDB<;6B8A4S >BFBDB= EB6C4849F E 84AAB= 

5) #D989? BFABL9A<S CD<D4M9A<S HGA>J<< > CD<D4M9A<R 4D7G@9AF4 
5) (GA>J<S, B5D4FA4S 84AAB= 
7) #D989? BFABL9A<S CD<D4M9A<S 4D7G@9AF4 > CD<D4M9A<R HGA>J<< 
3. �FBDB= ;4>BA !PRFBA4 
4) М4EE4, G@AB:9AA4S A4 GE>BD9A<9, D46A4 89=EF6GRM9= A4 F9?B E<?9 
5) %<?O, E >BFBDO@< 89=EF6GRF 8DG7 A4 8DG74 6;4<@B89=EF6GRM<9 F9?4, 

D46AO CB 69?<K<A9 < CDBF<6BCB?B:AO CB A4CD46?9A<R 

6) �ES>B9 F9?B A4IB8<FES 6 EBEFBSA<< CB>BS <?< D46AB@9DAB7B CDS@B?<A9=- 
AB7B 86<:9A<S, CB>4 A4 A97B A9 89=EF6GRF 8DG7<9 F9?4, <?< 89=EF6<9 8DG7<I F9? 
E>B@C9AE<DB64AB 

7)  4EE4, G@AB:9AA4S A4 E>BDBEFP 6 >648D4F9, D46A4 89=EF6GRM9= A4 F9?B 
E<?9 

4. +FB D4EF9F 5OEFD99 E DBEFB@ 4D7G@9AF4 e 
x
 <?< 

 

 

x
10 ? 

4) �B>4;4F9?PA4S HGA>J<S 6E9784 D4EF9F 5OEFD99 EF9C9AAB=. 
5) (GA>J<S x

10 D4EF9F 5OEFD99. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

J9. 

6) 1F< HGA>J<< D4EFGF E B8<A4>B6B= E>BDBEFPR. 
7) "F69F ;46<E<F BF 4D7G@9AF4 x. 
5. +FB F4>B9 @4FD<J4? 
4) �DS@BG7B?PA4S F45?<J4 K<E9?. 
5) �4>BAB@9DA4S CBE?98B64F9?PABEFP K<E9?. 
6) %?GK4=A4S CBE?98B64F9?PABEFP K<E9?. 
7) #9D<B8<K9E>4S CBE?98B64F9?PABEFP K<E9?. 
6. +FB F4>B9 69>FBD-EFDB>4? 
4) !FDB>4 <; K<E9?. 
5) �9>FBD 68B?P BE<. 
6) %FDB>4 <; 69>FBDB6. 
7) �BD<;BAF4?PAO= 69>FBD. 
7. �4>4S @4FD<J4 A4;O649FES B5D4FAB=? 
4) М4FD<J4, CDB<;6989A<9 >BFBDB= A4 84AAGR D46AB 98<A<KAB= @4FD<- 

5)  4FD<J4, CDB<;6989A<9 >BFBDB= A4 84AAGR D46AB AG?R. 
6)  4FD<J4, CDB<;6989A<9 >BFBDB= A4 84AAGR D46AB E4@B= @4FD<J9. 
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D<J4. 
7)  4FD<J4, CD< 6OK<F4A<< >BFBDB= <; 84AAB= CB?GK49FES 98<A<KA4S @4F- 
 

8. �4><9 >BDA< @B7GF 5OFP G @AB7BK?9A4? 
4) Д9=EF6<F9?PAO9 < EBCDS:9AAO9 >B@C?9>EAO9 K<E?4. 
5) &B?P>B 89=EF6<F9?PAO9. 
6) &B?P>B >B@C?9>EAO9. 
7) �BDA< @AB7BK?9A4 6E9784 D46AO AG?R. 
9. �4>B6 CD<;A4> Q>EFD9@G@4 8<HH9D9AJ<DG9@B= HGA>J<<? 
4)  469AEF6B AG?R CDB<;6B8AB=. 
5) $469AEF6B 98<A<JO CDB<;6B8AB= 
6) $469AEF6B AG?R 

7) $469AEF6B 98<A<J9 
10. +FB F4>B9 HGA>J<S �4GEE4? 
4) $GA>J<S 6<84 exp(−ax

2 ) . 

5) (GA>J<S 6<84 
6) (GA>J<S 6<84 
7) (GA>J<S 6<84 

exp(ax) . 
ax

2 
+ bx + c . 

exp(−ax) . 

�4F97BD<< � 

1. �4>BA  GD4. 
4) #86B9A<9 K<E?4 C?BFABEF< Q?9@9AFB6 @<>DBEI9@ >4:8O9 864 7B84. 
5) '86B9A<9 K<E?4 C?BFABEF< Q?9@9AFB6 @<>DBEI9@ >4:8O= 7B8. 
6) '69?<K9A<9 K<E?4 C?BFABEF< Q?9@9AFB6 @<>DBEI9@ A4 CBDS8B> >4:8O9 

864 7B84. 
7) '69?<K9A<9 K<E?4 C?BFABEF< Q?9@9AFB6 @<>DBEI9@ A4 CBDS8B> >4:8O= 

7B8. 
2. &9EF &PRD<A74. 
4) �DB69D>4 <E>GEEF69AAB7B <AF9??9>F4 A4 D4;G@ABEFP. 
5) "CD989?9A<9 C?BFABEF< Q?9@9AFB6 @<>DBEI9@. 
6) #DB69D>4 D45BFBECBEB5ABEF< >G5<F4. 
7) &9EF 4?7BD<F@4 A4 D45BFBECBEB5ABEFP. 
3.  4L<A4 &PRD<A74. 
4) М4F9@4F<K9E>4S @B89?P GA<69DE4?PAB7B >B@CPRF9D4. 
5)  B89?P BC9D4J<BAAB= E<EF9@O. 
6)  B89?P 69KAB7B 86<74F9?S. 
7) #9D6O= >B@CPRF9D. 
4. �<B?B7<K9E><= A9=DBA. 
4) К?9F>4 E 89A8D<F4@< < E<A4CE4@<. 
5) "8AB>?9FBKAO= BD74A<;@. 
6) �R54S >?9F>4 BD74A<;@4. 
7) �?9F>4 QC<89D@<E4. 
5. �E>GEEF69AAO= A9=DBA. 
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AOI. 

4) !G@@4FBD 6IB8AOI E<7A4?B6 E 6OIB8AB= C9D984FBKAB= HGA>J<9=. 
5) %G@@4FBD 6OIB8AOI E<7A4?B6. 
6) #9D984FBKA4S HGA>J<S. 
7) �69AB B5D4FAB= E6S;<. 
6. +FB F4>B9 F9IAB?B7<< Big Data? 

4) �?7BD<F@O < CDB7D4@@O D45BFO E BK9AP 5B?PL<@< B5N9@4@< 84A- 

5) �B?PLB= B5N9@ 84AAOI. 
6) &9IAB?B7<< ID4A9A<S <AHBD@4J<<. 
7) &9IAB?B7<< E:4F<S 84AAOI. 
7. �B8 �D9S. 
4) КB8<DB64A<9 K9FODP@S 5<F4@<. 
5) #DB69D>4 <E>GEEF69AAB7B <AF9??9>F4 A4 D4;G@ABEFP. 
6) �B8<DB64A<9 86G@S 5<F4@<. 
7) �6B<KAO= >B8. 
8. +FB F4>B9 96>?<8B6B D4EEFBSA<9 @9:8G 84AAO@<? 
4)  4EEFBSA<9, >BFBDB9 6OK<E?S9FES CB CD46<?G �<H47BD4. 
5) $4EEFBSA<9 A4 <E>D<6?9AAB= CB69DIABEF<. 
6) �8<A<J4 8?<AO. 
7) $4;ABEFP @9:8G 86G@S ;A4K9A<S@< 69?<K<AO. 
9. %>B?P><@< ECBEB54@< @B:AB D4;@9EF<FP 10 S<J 6 EF4A84DFAB= C?4EF- 

@4EEB6B= GC4>B6>9. 
4) 10! 

5) 100. 

6) 2 

7) 1. 

10. �4> E6S;4AB <;@9A9A<9 QAFDBC<< E <;@9A9A<9@ <AHBD@4J<<? 
4) �A< D46AO CB 45EB?RFAB= 69?<K<A9 < CDBF<6BCB?B:AO CB ;A4>G. 
5) "A< E6S;4AO >648D4F<KAB= ;46<E<@BEFPR. 
6) "A< D46AO CB 45EB?RFAB= 69?<K<A9 < CB ;A4>G. 
7) "A< A9 E6S;4AO. 

 

V.  9>B@9A8G9@4S ?<F9D4FGD4 

1. �9?BGEB6 �.�. 'CD46?9A<9 5<;A9E-CDBJ9EE4@< [&9>EF]/ %.�. �4D>4?B6, 
�.�. �9?BGEB6,  .�. �GD?4>B6, �.!. �D4IF, �.�. ,<SAB6 //'K95AB9 CBEB5<9. """ 
!4GKA4S >A<74. -�BDBA9:, 2011.- 445 E. 

2. �. �. !B6<>B6, �. �. �BDL>B64, �D4H9964 !. �. "EAB6O F9IAB?B7<= 54; 
84AAOI,  K4EFP 1. Postgres Professional, 2018. 
https://postgrespro.ru/education/books/dbtech. 

3. �. �. !B6<>B6, �. �. �BDL>B64, �D4H9964 !. �. "EAB6O F9IAB?B7<= 54; 
84AAOI, CB8 D984>J<9= �.�. $B7B64. 3 2-9 <;8. 3  : � � #D9EE, 2020. 3 582 E. 

https://postgrespro.ru/education/books/dbtech
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4. �D9>G? �.�. #DB9>F<DB64A<9 <AHBD@4J<BAAOI E<EF9@. �GDE ?9>J<= 
[1?9>FDBAAO= D9EGDE] : GK95AB9 CBEB5<9 8?S EFG89AFB6 6G;B6, B5GK4RM<IES CB 
EC9J<4?PABEFS@ 6 B5?4EF< <AHBD@4J<BAAOI F9IAB?B7<= / �.�. �D9>G?, �.!. �9- 
A<M9A>B, !.�. �BDB6><A4. 4 1?9>FDBA. F9>EFB6O9 84AAO9. 4  BE>64, %4D4FB6: 
�AF9DA9F-'A<69DE<F9F �AHBD@4J<BAAOI &9IAB?B7<= (�!&'�&), �G;B6E>B9 B5- 

D4;B64A<9, 2017. 4 303 c. 4 978-5-4487-0089-7. 4 $9:<@ 8BEFGC4: 
http://www.iprbookshop.ru/67376.html. 

5. �9?BGEB6 �.�. �AHBD@4J<BAAO9 F9IAB?B7<< 6 Q>BAB@<>9 < GCD46?9- 
A<< [&9>EF]/%.�. �4D>4?B6, �.�.�9?BGEB6, #.�. �B?B6<AE><=//'K95A<>. """ !4- 
GKA4S >A<74. -�BDBA9:, 2010.- 430 E. 

6. %.�. �4D>4?B6, �.�. �9?BGEB6, %,�. �B?B8S:AO=. �AHBD@4J<BAA4S 59;B- 
C4EABEFP CD< GCD46?9A<< F9IA<K9E><@< E<EF9@4@<:/ 'K95AB9 CBEB5<9. %4A>F- 
#9F9D5GD7: �;8-6B �AF9D@98<S, 2016. 3 528 E. 

7. �9BA9A>B6 �.�. "5N9>FAB-BD<9AF<DB64AAO= 4A4?<; < CDB9>F<DB64A<9 
E <ECB?P;B64A<9@ UML < IBM Rational Rose. �GDE ?9>J<= [1?9>FDBAAO= D9EGDE] : 
GK95AB9 CBEB5<9 8?S EFG89AFB6 6G;B6, B5GK4RM<IES CB EC9J<4?PABEFS@ 6 B5?4EF< 
<AHBD@4J<BAAOI F9IAB?B7<= / �.�. �9BA9A>B6. 4 1?9>FDBA. F9>EFB6O9 84AAO9. 
4  BE>64, %4D4FB6: �AF9DA9F-'A<69DE<F9F �AHBD@4J<BAAOI &9IAB?B7<= (�!- 

&'�&), �G;B6E>B9 B5D4;B64A<9, 2017. 4 318 c. 4 978-5-4487-0081-1. 4 $9:<@ 
8BEFGC4: http://www.iprbookshop.ru/67388.html. 

8. $4;D45BF>4 54; 84AAOI [1?9>FDBAAO= D9EGDE]: GK95AB9 CBEB5<9 / �.%. 
�BDBH996 [< 8D.]. 4 1?9>FDBA. F9>EFB6O9 84AAO9. 4 %4D4FB6: �= #< 1D  98<4, 
2018. 4   241  c.   4   978-5-4486-0114-9.   4   $9:<@    8BEFGC4: 
http://www.iprbookshop.ru/70276.html 

9. &9BD<S <AHBD@4J<BAAOI CDBJ9EEB6 < E<EF9@ [1?9>FDBAAO= D9EGDE] : 
GK95A<> / 2.2. �DB@B6 [< 8D.]. 4 1?9>FDBA. F9>EFB6O9 84AAO9. 4 &4@5B6: &4@- 

5B6E><= 7BEG84DEF69AAO= F9IA<K9E><= GA<69DE<F9F, 1�% �%�, 2014. 4 172 c. 4 

978-5-8265-1352-1. 4 $9:<@ 8BEFGC4: http://www.iprbookshop.ru/63907.html 

10. ,69JB6 �.�. �4;O 84AAOI [1?9>FDBAAO= D9EGDE] / �.�. ,69JB6. 4 

1?9>FDBA. F9>EFB6O9 84AAO9. 4  . : �AF9DA9F-'A<69DE<F9F �AHBD@4J<BAAOI 
&9IAB?B7<= (�!&'�&), 2016. 4 218 c. 4 2227-8397. 4 $9:<@ 8BEFGC4: 
http://www.iprbookshop.ru/52139.html 

11. ,9?GI<A ".�.  B89?<DB64A<9 <AHBD@4J<BAAOI E<EF9@ [1?9>FDBA- 

AO= D9EGDE]: GK95AB9 CBEB5<9/ ,9?GI<A ".�.4 1?9>FDBA.F9>EFB6O9 84AAO9.4 

 .: �BDSK4S ?<A<S - &9?9>B@, 2012.4 536 c.4 $9:<@ 8BEFGC4: 
http://www.iprbookshop.ru/12002 

12. #SF<5D4FB6 �.#. �OK<E?<F9?PAO9 @4L<AO, E9F< < F9?9>B@@GA<>4J<- 

BAAO9 E<EF9@O [1?9>FDBAAO= D9EGDE]: GK95AB9 CBEB5<9/ #SF<5D4FB6 �.#., �G8O- 

AB �.#., �<D<K9A>B �.�.4 1?9>FDBA. F9>EFB6O9 84AAO9.4  .: �6D4;<=E><= BF- 
>DOFO= <AEF<FGF, 2009.4 292 c.4 $9:<@ 8BEFGC4: 
http://www.iprbookshop.ru/10644 

http://www.iprbookshop.ru/67376.html
http://www.iprbookshop.ru/67388.html
http://www.iprbookshop.ru/70276.html
http://www.iprbookshop.ru/63907.html
http://www.iprbookshop.ru/52139.html
http://www.iprbookshop.ru/12002
http://www.iprbookshop.ru/10644
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13. +9>@4D96 2.�. �OK<E?<F9?PAO9 E<EF9@O, E9F< < F9?9>B@@GA<>4J<< 
[1?9>FDBAAO= D9EGDE]/ +9>@4D96 2.�.4 1?9>FDBA. F9>EFB6O9 84AAO9.4  .: 
� � #D9EE, 2017.4 184 c.4 $9:<@ 8BEFGC4: http://www.iprbookshop.ru/5083. 

http://www.iprbookshop.ru/5083

