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 1. *��0 � ����+� ��'+�!�/ ��%*�#��!/ ( "�'�/)  

 *5;P:   
  

 

�;GK<FP F9IAB?B7<< 4A4?<;4 84AAOI (OLAP, KDD, Data Mining) < CB87BFB6>< 84AAOI, 84FP 
CD98EF46?9A<9 B5 46FB@4F<;<DB64AAOI @B89?SI 4A4?<;4 84AAOI, CD<@9A<FP @9FB8O 4A4?<;4 
84AAOI A4 CD<@9D9 D9L9A<S ;484K E97@9AF4J<<, >?4EE<H<>4J<<, CDB7AB;<DB64A<S.  

      

 �040G8:   
  

 1. <;GK9A<9 CBASF<=AB->4F97BD<4?PAB7B 4CC4D4F4 6 B5?4EF< G7?G5?9AAB7B 4A4?<;4 84AAOI. 

 

2. HBD@<DB64A<9 CD98EF46?9A<= B5 B5M9= @9FB8B?B7<< >BAEB?<84J<<, CB87BFB6>< < 4A4?<;4 
84AAOI. 

 3. B59EC9K9A<9 BE6B9A<S EB6D9@9AAOI @9FB8B6 OLAP, KDD, Data Mining. 
            

 2.  &$��"��!�/ � $��'�0&�&�  "%�"�!�/ ��%*�#��!/ ( "�'�/) 
            

 2.1 #;0=8@C5<O5 @57C;PB0BO >1CG5=8я ?> 48AF8?;8=5 
            

 

�;GK9A<9 8<EJ<C?<AO �A4?<; 84AAOI < @4L<AAB9 B5GK9A<9 A4CD46?9AB A4 HBD@<DB64A<9 
E?98GRM<I >B@C9F9AJ<=: 

            

 ?@>D5AA8>=0;P=OE :><?5B5=F89 8 8=48:0B>@>2 8E 4>AB865=8я: 

 

�0B53>@8я 
(3@C??0) #� 

�>4 8 
=08<5=>20=85 
C=825@A0;P=>9 
:><?5B5=F88 

�>4 8 =08<5=>20=85 8=48:0B>@0 4>AB865=89 C=825@A0;P=>9 
:><?5B5=F88 

 

#DB<;6B8EF69AAB-
F9IAB?B7<K9E><9 

#�-2 %CBEB59A 
6OCB?ASFP D45BFO CB 
EB;84A<R 
(@B8<H<>4J<<) < 
EBCDB6B:89A<R �%, 
46FB@4F<;<DGRM<I 
;484K< 
BD74A<;4J<BAAB7B 
GCD46?9A<S < 
5<;A9ECDBJ9EEO. 

#�-2.1. �A49F @9FB8B?B7<R < F9IAB?B7<< CDB9>F<DB64A<S 
<AHBD@4J<BAAOI E<EF9@, CDB9>F<DB64A<9 B59EC9K<64RM<I 
CB8E<EF9@; BEAB6AO9 >B@4A8O 8?S C?4FHBD@O 1%, CD<9@O 
CDB7D4@@<DB64A<S 6 1%..  
#�-2.2. '@99F EB;8464FP, @B8<H<J<DB64FP < EBCDB6B:84FP 
<AHBD@4J<BAAO9 E<EF9@O 8?S D9L9A<S ;484K 5<;A9E-CDBJ9EEB6 < 
BD74A<;4J<BAAB7B GCD46?9A<S; CDB6B8<FP ED46A<F9?PAO= 4A4?<; < 
6O5BD ��& 8?S D9L9A<S CD<>?48AOI ;484K < EB;84A<S 
<AHBD@4J<BAAOI E<EF9@; D4;D454FO64FP A4 C?4FHBD@9 1% 
<AHBD@4J<BAAGR E<EF9@G, CB;6B?SRMGR 46FB@4F<;<DB64FP 
>BA>D9FAO9 5<;A9E-CDBJ9EEO 8?S ;484AAB= BD74A<;4J<<..  
#�-2.3. �?4899F A46O>4@< EB;84A<S < EBCDB6B:89A<S 
<AHBD@4J<BAAOI E<EF9@, 46FB@4F<;<DGRM<I ;484K< 
BD74A<;4J<BAAB7B GCD46?9A<S < 5<;A9E-CDBJ9EEO CDB8G>F4; 
@9FB8B?B7<9= < F9IAB?B7<9= CDB9>F<DB64A<S <AHBD@4J<BAAOI 
E<EF9@, CDB9>F<DB64A<S B59EC9K<64RM<I CB8E<EF9@; A46O>4@< 
D45BFO 6 1% �BAH<7GD4FBD9 < CDB7D4@@<DB64A<S A4 C?4FHBD@9 1%.. 

            

 2.2. $57C;PB0BO >A2>5=8я >1@07>20B5;P=>9 ?@>3@0<<O: 
 � D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
 �=0BP: 

 

1. BEAB6AO9 CBASF<S < BEAB6AO9 @9FB8O F9BD<< 4A4?<;4 84AAOI, <AF9??9>FG4?PAB= 
B5D45BF>< 84AAOI. 

 2. BEAB6AO9 EF4A84DFO 6 B5?4EF< <AF9??9>FG4?PAB7B 4A4?<;4 84AAOI. 
            

 '<5BP: 
 1. <ECB?P;B64FP @4F9@4F<K9E><9 < <AEFDG@9AF4?PAO9 ED98EF64 8?S 4A4?<;4 84AAOI. 
            

 �;045BP (=02O:8 8/8;8 >?OB 45яB5;P=>AB8):  
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1. A46O>4@< CDB6989A<S 4A4?<;4  84AAOI E <ECB?P;B64A<9@ 4A4?<F<K9E><I C?4FHBD@  < 
CD<>?48AB7B CDB7D4@@AB7B B59EC9K9A<S. 

      

 

3.   �%&" ��%*�#��!/ ( "�'�/) � %&$'�&'$� "�$��"��&��0!"� 
#$"�$�  /  

      

 

�<EJ<C?<A4 BFABE<FES > 8<EJ<C?<A4@ K4EF<, HBD@<DG9@B= GK4EFA<>4@< B5D4;B64F9?PAOI 
BFABL9A<= A4CD46?9A<S CB87BFB6><  09.03.03 #D<>?48A4S <AHBD@4F<>4 CDBH<?P 
"�BDCBD4F<6AO9 <AHBD@4J<BAAO9 E<EF9@O".  

      
      

 4. "�.�  ��%*�#��!/ ( "�'�/) � ���/ '+��!"� $��"&/  
      

 

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

�E97B K4EB6 

 

�?S BKAB= 
HBD@O 
B5GK9A<S 

�?S BKAB-
;4BKAB= HBD@O 
B5GK9A<S 

�?S ;4BKAB= 
HBD@O 
B5GK9A<S 

 

"1I0я B@C4>5<:>ABP 48AF8?;8=O (70G5B=OE 
548=8F/G0A>2) 7 / 252 0 / 0 7 / 252 

 �>=B0:B=0я @01>B0 – 0C48B>@=O5 70=яB8я: 122  26 

 �9>J<< 36  10 

 %9@<A4DO, CD4>F<K9E><9 ;4ASF<S 72  12 

 

�BAF4>FA4S D45BF4 (;4K9F, Q>;4@9A, >GDEB64S 
D45BF4) 14  4 

 %4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES 100  217 

 #DB@9:GFBKA4S 4FF9EF4J<S 30  9 

 �<8 CDB@9:GFBKAB= 4FF9EF4J<< 1>;4@9A  1>;4@9A 

      
            

 5. %"��$��!�� ��%*�#��!/ ( "�'�/) 
            

 5.1 %>45@60=85 48AF8?;8=O (<>4C;я) 
            

 &5<0 1. �>;PH85 40==O5 8 <0H8==>5 >1CG5=85. 

 

�6989A<9 6 4A4?<; 84AAOI. #DB5?9@4 B5D45BF>< 84AAOI.  4FD<J4 84AAOI. �<CBF9;O >B@C4>FABEF< 
< E>DOFOI H4>FBDB6. %FDG>FGD4 @4FD<JO 84AAOI < ;484K< B5D45BF><.  4FD<J4 B5N9>F-B5N9>F < 
CD<;A4>-CD<;A4>. $4EEFBSA<9 < 5?<;BEFP. �;@9D9A<9 CD<;A4>B6. "FABL9A<S < <I CD98EF46?9A<9. 
"EAB6AO9 CDB5?9@O <;@9D9A<=. "EAB6AO9 F<CO L>4?. #DB5?9@4 489>64FABEF<. "EAB6AO9 ;484K< 
4A4?<;4 < <AF9DCD9F4J<< 84AAOI. 

            

 &5<0 2. �;0AA8D8:0F8я 40==OE A 8A?>;P7>20=85< 45B5@<8=8@>20==OE <>45;59. 

 

$9L4RM<9 CB69DIABEF< < 8<E>D<@<A4AFAO9 HGA>J<<. �<A9=AO9 8<E>D<@<A4AFAO9 HGA>J<< 
>?4EE<H<>4FBD CB @<A<@G@G D4EEFBSA<S. �<A9=A4S D4;89?<@BEFP. �GEBKAB?<A9=AO9 
8<E>D<@<A4AFAO9 HGA>J<<. !9?<A9=AO9 8<E>D<@<A4AFAO9 HGA>J<<. (<@4L<AO. #BF9AJ<4?PAO9 
HGA>J<< >4> 8<E>D<@<A4AFAO9 HGA>J<<. #DBEFD4AEF6B 69EB6. #DBJ98GDO B5GK9A<S E >BDD9>J<9= 
BL<5B>: CD46<?B E H<>E<DB64AAO@ CD<D4M9A<9@, CD46<?B 45EB?RFAB= >BDD9>J<<, K4EF<KAB 
>BDD9>F<DGRM99 CD46<?B. "5B5M9AAO9 7D48<9AFAO9 @9FB8O. 

            

 &5<0 3. �;0AA8D8:0F8я 40==OE =0 >A=>25 AB0B8AB8G5A:8E <>45;59. 
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(GA>J<S CBF9DP. �4=9EB6E>4S 8<E>D<@<A4AFA4S HGA>J<S. #D<ASF<9 D9L9A<9 CB @4>E<@G@G 
CD468BCB8B5<S. "CF<@4?PA4S 8<E>D<@<A4AFA4S HGA>J<S 8?S ABD@4?PAB D4ECD989?9AAOI B5D4;B6. 
�<E>D<@<A4AFA4S HGA>J<S (<L9D4.  AB:9EF69AAO= 8<E>D<@<A4AFAO= 4A4?<;. #BL47B6O= 
8<E>D<@<A4AFAO= 4A4?<;. "L<5>< >?4EE<H<>4J<<. #D<@9DO CBEFDB9A<S EF4F<EF<K9E><I 
8<E>D<@<A4AFAOI HGA>J<= 8?S D4;?<KAOI EF4F<EF<K9E><I A9E>B?P><I @B89?9= 84AAOI. "5GK9A<9 
8?S EF4F<EF<K9E><I 8<E>D<@<A4AFAOI HGA>J<=. "J9A>< @4>E<@4?PAB7B CD468BCB8B5<S, 
54=9EB6E><9 BJ9A><. !9C4D4@9FD<K9E>B9 BJ9A<64A<9. #4D;9AB6E><9 B>A4, @9FB8 
A9C4D4@9FD<K9E>B7B BJ9A<64A<S A4 BEAB69 �5?<:4=L97B EBE98EF64. 

            

 &5<0 4. �;0AB5@-0=0;87. 

 

"EAB6AO9 F<CO ;484K >?4EF9D-4A4?<;4.  9DO CB8B5<S < HGA>J<< D4EEFBSA<S . �O5BD >D<F9D<S 
>?4EF9D<;4J<<. �?4EF9DAO9 @9FB8O, BEAB64AAO9 A4 96>?<8B6B= @9FD<>9. �9D4DI<K9E>4S 
>?4EF9D<;4J<S.  9FB8 �-6AGFD<7DGCCB6OI ED98A<I. �ECB?P;B64A<9 @9FB8B6 F9BD<< 7D4HB6 6 
;484K4I >?4EF9D<;4J<<. �?4EF9D<;4J<S A4 BEAB69 4A4?<;4 C?BFABEF9= 69DBSFABEF9=. 

            

 &5<0 5.  5B>4O A=865=8я @07<5@=>AB59 40==OE. 

 

�A4?<; @4FD<J <EIB8AOI 84AAOI.  9FB8 7?46AOI >B@CBA9AF. �BDD9?SJ<BAA4S @4FD<J4 < 99 
BEAB6AO9 E6B=EF64. %B5EF69AAO9 69>FBDO < EB5EF69AAO9 K<E?4 >BDD9?SJ<BAAB= @4FD<JO. 
#D<6989A<9 >BDD9?SJ<BAAB= @4FD<JO > 8<47BA4?PAB= HBD@9. �9B@9FD<K9E>4S <AF9DCD9F4J<S 
7?46AOI >B@CBA9AF A4 C?BE>BEF<.  B89?< H4>FBDAB7B 4A4?<;4. "J9A>4 H4>FBDAOI A47DG;B> 
@9FB8B@ @4>E<@4?PAB7B CD468BCB8B5<S < J9AFDB<8AO@ @9FB8B@. �D4M9A<9 H4>FBDB6 < <I 
<AF9DCD9F4J<S. �ECB?P;B64A<9 >?4EF9D<;4J<< CD<;A4>B6 8?S EA<:9A<S D4;@9DABEF<.  AB7B@9DAB9 
L>4?<DB64A<9 ( �).  9FD<K9E><= < A9@9FD<K9E><= CB8IB8 >  �.  9FB8O BDFB7BA4?PAB7B 
CDB9>F<DB64A<S. !9?<A9=AO9 @9FB8O  �.  AB7B@9DAB9 L>4?<DB64A<9 A9@9FD<K9E><I 84AAOI. 
 AB7B@9DAO9 D4;69DF><. 

            

 &5<0 6.  5B>4O ?@>3=>78@>20=8я 2@5<5==OE @я4>2. 

 

�?4EE<H<>4J<S @9FB8B6 CDB7AB;<DB64A<S. "J9A<64A<9 FD9A8B6.  9FB8O E>B?P;SM97B ED98A97B. 
1>ECBA9AJ<4?PAB9 E7?4:<64A<9. $97D9EE<BAAO= 4A4?<; < CDB7AB;<DB64A<9. �<A9=AO9 
C4D4@9FD<K9E><9 @B89?< 6D9@9AAOI DS8B6.  9FB8O BJ9A<64A<S @B89?9= 46FBD97D9EE<<, 
E>B?P;SM97B ED98A97B < E@9L4AAOI @B89?9=. %9;BAAO9 @B89?<. #DB7AB;<DB64A<9 A4 BEAB69 
C4D4@9FD<K9E><I @B89?9=. #DB7AB;<DB64A<9 E <ECB?P;B64A<9@ A9=DBAAOI E9F9=. 

            

 &5<0 7. %8AB5<O DATA MINING. 2 7040G0E 0=0;870 8 8=B5@?@5B0F88 40==OE. 

 

#BASF<9 B5 <AF9??9>FG4?PAOI E<EF9@4I 4A4?<;4 < <AF9DCD9F4J<< 84AAOI. DATA MINING - 

E<EF9@O <;6?9K9A<S AB6OI ;A4A<= <; 84AAOI. &<CO E<EF9@ DATA MINING -

CD98@9FABBD<9AF<DB64AAO9 4A4?<F<K9E><9 E<EF9@O, EF4F<EF<K9E><9 C4>9FO, A9=DBAAO9 E9F<, 
89D96PS D9L9A<=, B5A4DG:9A<9 ?B7<K9E><I ;4>BAB@9DABEF9=, 79A9F<K9E><9 4?7BD<F@O, E<EF9@O 
6<;G4?<;4J<< @AB7B@9DAOI 84AAOI. 

            

 

&5<0 8. %>2@5<5==O5 ?0:5BO ?@8:;04=OE ?@>3@0<< 4;я @5H5=8я 7040G >1@01>B:8 
Q:A?5@8<5=B0;P=OE 40==OE. 

 

&45?<KAO9 CDBJ9EEBDO < 54;O 84AAOI 6 ;484K4I B5D45BF>< 84AAOI. �<8O EF4F<EF<K9E><I C4>9FB6. 
&D95B64A<S > EF4F<EF<K9E><@ C4>9F4@ B5M97B A4;A4K9A<S. 
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 5.2 $0745;O/B5<O 48AF8?;8=O, 8E B@C4>5<:>ABP 8 284O 70=яB89 

 "1I0я B@C4>5<:>ABP 87CG5=8я 48AF8?;8=O ?> CG51=><C ?;0=C: �.�. (G0A>2) 7/252 

         

 (BD@4 B5GK9A<S: BKA4S �<8 >BAFDB?S: 1>;4@9A 

         

 

№ !4<@9AB64A<9 F9@O 

�E
97
B 

�
9>
J<
< 

%9
@<
A4
DO

 

�B
AE
G?
PF
4J
<<
 / 

�
FF
9E
F4
J<
S 

%4
@B
EF
BS
F9
?P
A4
S 

D4
5B
F4

 

�B
@C
9F
9A
J<
< 

�
<F
9D
4F
GD
4 

(E
EO
?>
4 
A4
 A
B@
9D
) 

 

1 &9@4 1. �B?PL<9 84AAO9 < @4L<AAB9 
B5GK9A<9. 25 4 9  12 #�-2 �.1-8 

 

2 &9@4 2. �?4EE<H<>4J<S 84AAOI E 
<ECB?P;B64A<9@ 89F9D@<A<DB64AAOI 
@B89?9=. 

25 4 9  12 #�-2 �.1-8 

 

3 &9@4 3. �?4EE<H<>4J<S 84AAOI A4 BEAB69 
EF4F<EF<K9E><I @B89?9=. 25 4 9  12 #�-2 �.1-8 

 4 &9@4 4. �?4EF9D-4A4?<;. 25 4 9  12 #�-2 �.1-8 

 

5 &9@4 5.  9FB8O EA<:9A<S D4;@9DABEF9= 
84AAOI. 27 5 9  13 #�-2 �.1-8 

 

6 &9@4 6.  9FB8O CDB7AB;<DB64A<S 
6D9@9AAOI DS8B6. 27 5 9  13 #�-2 �.1-8 

 

7 &9@4 7. %<EF9@O DATA MINING. 6 
;484K4I 4A4?<;4 < <AF9DCD9F4J<< 84AAOI. 27 5 9  13 #�-2 �.1-8 

 

8 &9@4 8. %B6D9@9AAO9 C4>9FO CD<>?48AOI 
CDB7D4@@ 8?S D9L9A<S ;484K B5D45BF>< 
Q>EC9D<@9AF4?PAOI 84AAOI. 

27 5 9  13 #�-2 �.1-8 

 9 �BAEG?PF4J<< (>BAF4>FA4S). 14   14    

 10 #DB@9:GFBKA4S 4FF9EF4J<S (K4EB6). 30   30    

  �E97B K4EB6 252 36 72 44 100   

         

 (BD@4 B5GK9A<S: ;4BKA4S �<8 >BAFDB?S: 1>;4@9A 

         

 

№ !4<@9AB64A<9 F9@O 

�E
97
B 

�
9>
J<
< 

%9
@<
A4
DO

 

�B
AE
G?
PF
4J
<<
 / 

�
FF
9E
F4
J<
S 

%4
@B
EF
BS
F9
?P
A4
S 

D4
5B
F4

 

�B
@C
9F
9A
J<
< 

�
<F
9D
4F
GD
4 

(E
EO
?>
4 
A4
 

AB
@9
D)

 

 

1 &9@4 1. �B?PL<9 84AAO9 < @4L<AAB9 
B5GK9A<9. 29 1 1  27 #�-2 �.1-7 

 

2 &9@4 2. �?4EE<H<>4J<S 84AAOI E 
<ECB?P;B64A<9@ 89F9D@<A<DB64AAOI 
@B89?9=. 

29 1 1  27 #�-2 �.1-7 

 

3 &9@4 3. �?4EE<H<>4J<S 84AAOI A4 BEAB69 
EF4F<EF<K9E><I @B89?9=. 29 1 1  27 #�-2 �.1-7 

 4 &9@4 4. �?4EF9D-4A4?<;. 29 1 1  27 #�-2 �.1-7 

 

5 &9@4 5.  9FB8O EA<:9A<S D4;@9DABEF9= 
84AAOI. 30 1 2  27 #�-2 �.1-7 

 

6 &9@4 6.  9FB8O CDB7AB;<DB64A<S 
6D9@9AAOI DS8B6. 30 1 2  27 #�-2 �.1-7 

 

7 &9@4 7. %<EF9@O DATA MINING. 6 
;484K4I 4A4?<;4 < <AF9DCD9F4J<< 84AAOI. 31 2 2  27 #�-2 �.1-7 

 

8 &9@4 8. %B6D9@9AAO9 C4>9FO CD<>?48AOI 
CDB7D4@@ 8?S D9L9A<S ;484K B5D45BF>< 
Q>EC9D<@9AF4?PAOI 84AAOI. 

32 2 2  28 #�-2 �.1-7 
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 9 �BAEG?PF4J<< (>BAF4>FA4S). 4   4  #�-2 �.1-7 

 10 #DB@9:GFBKA4S 4FF9EF4J<S (K4EB6). 9   9  #�-2 �.1-7 

  �E97B K4EB6 252 10 12 13 217   
            

 

6. #�$�+�!0 '+��!"- �&"��+�%�"�" "��%#�+�!�/ ��/ %� "%&"/&��0!"� 
$��"&/ "�'+�.-�)%/ #" ��%*�#��!� ( "�'�.) 

            

 

%4@BEFBSF9?PA4S D45BF4 6>?RK49F E?98GRM<9 99 6<8O: 
- <;GK9A<9 F9@ E4@BEFBSF9?PAB= CB87BFB6>< CB GK95AB-F9@4F<K9E>B@G C?4AG; 
- E4@BCB87BFB6>4 > CD4>F<K9E><@ < 8DG7<@ 6<84@ ;4ASF<= – D4EK9FAB-4A4?<F<K9E>4S D45BF4 CB 
<A8<6<8G4?PAB@G GK95AB@G ;484A<R; 
-E4@BEFBSF9?PA4S D45BF4 E?GL4F9?9= CD< CB87BFB6>9 > <FB7B6B@G F9EF<DB64A<R. 
 1F< 6<8O D45BF CD98CB?474RF: 
- E4@BEFBSF9?PAGR D45BFG E?GL4F9?S 6 5<5?<BF9>9; 
- <;GK9A<9 @4F9D<4?B6 EC9J<4?<;<DB64AAOI E4=FB6 CB F9@4@ 8<EJ<C?<AO 6 E9F< �AF9DA9F; 
- <;GK9A<9 Q?9>FDBAAOI GK95AOI @4F9D<4?B6  (Q?9>FDBAAOI GK95A<>B6, @9FB8<K9E><I @4F9D<4?B6, 
CD98EF46?9AAOI A4 E4=F9 'D%1�); 
�484A<S 8?S E4@BEFBSF9?PAB= D45BFO E?GL4F9?9= 6>?RK4RF 6 E95S: 
- 6OCB?A9A<9 F9EFB6OI ;484A<=, D4;@9M9AAOI 6 CDB7D4@@AB= B5B?BK>9 Moodle – CB F9@4@, 
6OA9E9AAO@ A4 E4@BEFBSF9?PAB9 <;GK9A<9; 
- CB87BFB6>4 8B>?48B6 CB BF89?PAO@ 6BCDBE4@ >GDE4. 
'>4;4A<S < ;484A<S CB E4@BEFBSF9?PAB= D45BF9 6O84RFES A4 CD4>F<K9E><I ;4ASF<SI E GK9FB@ 
<A8<6<8G4?PAB7B GDB6AS BE6B9A<S @4F9D<4?4 E?GL4F9?S@<. 

            

 #5@5G5=P 2>?@>A>2 4;я A0<>AB>яB5;P=>9 @01>BO 

 

1.  "EAB6AO9 CBASF<S –<AHBD@4J<S, 84AAO9, ;A4A<S. �<8O <AHBD@4J<<."5D45BF>4 84AAOI < 99 
6<8O. DataMining. �?4EE<H<>4J<S ;484K DataMining. 
2.   B89?< CDBJ9EEB6 B5D45BF>< 84AAOI.  B89?P: >BA9KAO9 46FB@4FO. 
3.   B89?< CDBJ9EEB6 B5D45BF>< 84AAOI.  B89?P: E9F< #9FD<. 
4.  �484K<  B5D45BF><  84AAOI  D4;?<KAOI  F<CB6.#D<>?48AO9  B5?4EF<  B5D45BF>< 84AAOI. 
"J<HDB6>4 E<7A4?B6. &9BD9@4 �BF9?PA<>B64. 
5.  �4;O  84AAOI. OLTP–E<EF9@O.  !9QHH9>F<6ABEFP OLTP8?S  4A4?<;4  84AAOI. "CD989?9A<9< 
E6B=EF64 ID4A<?<M 84AAOI. 
6.  (<;<K9E><9 < 6<DFG4?PAO9 ID4A<?<M4 84AAOI ()�). "EAB6AO9 CDB5?9@O EB;84A<S )�. 
7.  �<FD<AO 84AAOI. 
8.  �4AAO9 6 ID4A<?<M4I 84AAOI. ETLCDBJ9EE. 
9.  #D98EF46?9A<9  84AAOI  6  6<89  7<C9D>G54.  "C9D4J<<  A48  7<C9D>G5B@.  #D<@9D. &9IAB?B7<S 
OLAP. &9EF FASMI. 
10.  AB7B@9DAB9 CD98EF46?9A<9 84AAOI < @AB7B@9DAO= >G5. #D98EF46?9A<9 84AAOI 6 6<89 
7<C9D>G54. #D<@9D. 
11. "EAB6AO9 CBASF<S 7<C9D>G5B6 (OLAP >G5B6). %FDG>FGD4 OLAP >G54. "C9D4J<< A48 7<C9D>G5B@. 
12. �DI<F9>FGD4 OLAP. �B@CBA9AFO OLAP. MOLAP, ROLAP, HOLAP. 
13. �484K4 4A4?<;4 F9>EFB6. 1F4CO 4A4?<;4. #D98B5D45BF>4 F9>EF4. 
14. �;6?9K9A<9 >?RK96OI CBASF<= <; F9>EF4. 
15. �?4EE<H<>4J<S  F9>EFB6OI  8B>G@9AFB6.   9FB8O  >?4EE<H<>4J<<  F9>EFB6OI 8B>G@9AFB6. 
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16. �B?PL<9 84AAO9. %6B=EF64 5B?PL<I 84AAOI. 
17.  4L<AAB9 B5GK9A<9, HBD@4?<;4J<S ;484K< @4L<AAB7B B5GK9A<S. 
18. #D<;A4>B6B9 BC<E4A<9 B5N9>F4. "F69FO < F<CO ;484K @4L<AAB7B B5GK9A<S.  B89?P 4?7BD<F@B6. 
 9FB8 B5GK9A<S. 1F4C B5GK9A<S < QF4C CD<@9A9A<S. 
19. (GA>J<BA4?O >4K9EF64. %6989A<9 ;484K< B5GK9A<S > ;484K9 BCF<@<;4J<<. 
20. #9D9B5GK9A<9 < B5B5M9A<9. #D<@9D C9D9B5GK9A<S ($GA79). 1@C<D<K9E><9 BJ9A>< B5B5M4RM9= 
ECBEB5ABEF<. 
21. #D<@9DO ;484K @4L<AAB7B B5GK9A<S: ;484K< >?4EE<H<>4J<<. 
22. #D<@9DO ;484K @4L<AAB7B B5GK9A<S: ;484K< D97D9EE<<. 
23. #D<@9DO ;484K @4L<AAB7B B5GK9A<S: ;484K4 D4A:<DB64A<S. 
24. 1>EC9D<@9AFO 6 @4L<AAB@ B5GK9A<<: Q>EC9D<@9AFO A4 D94?PAOI < E<AF9F<K9E><I 84AAOI. 
25. (BD@4?<;4J<S @9FD<K9E>B= >?4EE<H<>4J<<. "5B5M9AAO= @9FD<K9E><= >?4EE<H<>4FBD. 
26.  9FB8 5?<:4=L97B EBE984. 
27.  9FB8 k6;69L9AAOI 5?<:4=L<I EBE989=. 
28.  9FB8 C4D;9AB6E>B7B B>A4. 
29.  9FB8 CBF9AJ<4?PAOI HGA>J<=. 
30. "F5BD  QF4?BAAOI  B5N9>FB6.  #BASF<9  BFEFGC4  B5N9>F4.  &<CO  B5N9>FB6  6 ;46<E<@BEF< BF 
BFEFGC4. 
31. "F5BD QF4?BAB6, 4?7BD<F@ STOLP. 
32. �B7<K9E>4S ;4>BAB@9DABEFP. "EAB6O 6BCDBEO CBEFDB9A<S ?B7<K9E><I 4?7BD<F@B6 
>?4EE<H<>4J<<. �<8O ;4>BAB@9DABEF9=. 
33. �D<F9D<<  <AHBD@4F<6ABEF<:  CDBEFO9  >D<F9D<<,  EF4F<EF<K9E><=  >D<F9D<=, 
QAFDBC<=AO=>D<F9D<=.  %I9@4 ?B>4?PAB7B CB<E>4 <AHBD@4F<6AOI ;4>BAB@9DABEF9=. 
34. "CD989?9A<9 5<A4DAB7B D9L4RM97B 89D964. �48AO= 4?7BD<F@ CBEFDB9A<S 89D964 ID3. 
35. �4D<4AFO >D<F9D<96 69F6?9A<S 6 ID3. 
36. �?7BD<F@ID3: 8BEFB<AEF64 < A98BEF4F><. 
37. "5D45BF>4 CDBCGE>B6 6 ID3, 4?7BD<F@ B5D45BF>< CDBCGE>B6 A4 QF4C9 B5GK9A<S < QF4C9 
>?4EE<H<>4J<<. 
38. %FD4F97<< D98G>J<< D9L4RM<I 89D96P96. 
39. !95D9:AO9 D9L4RM<9 89D96PS. 
40. �<A4D<;4J<S 69M9EF69AAB7B CD<;A4>4 
 

&5<0 1. �>;PH85 40==O5 8 <0H8==>5 >1CG5=85. 
 &5<O 4>:;04>2, @5D5@0B>2, A>>1I5=89 

 

1.#BK9@G S;O>Phyton? 

2.�?S K97B <ECB?P;G9FES 5<5?<BF9>4 NumPy? 

3.�?S K97B <ECB?P;GRFES 5<5?<BF9>< SciPy, matplotlib, pandas? 

4.�4> 6OCB?AS9FES<A89>E4J<S < <;6?9K9A<9 84AAOI6Pandas? 

5.�4> 6OCB?AS9FES7DGCC<DB6>484AAOI6Pandas? 

6.�?S K97B CD<@9ASRFESF45?<JOEBCDS:9AABEF<6Pandas? 

7.�4> 6OCB?AS9FES ;47DG;>4 84AAOI 6 DataFrame6 5<5?<BF9>9 Pandas? 

8.�4> 6OCB?AS9FES 8BEFGC > EFB?5J4@ DataFrame6 5<5?<BF9>9 Pandas? 

 

 

�>?@>AO 4;я 48A:CAA88 

 

1.  "5M4S CBEF4AB6>4 ;484K< @4L<AAB7B B5GK9A<S. 
2.  "5GK9A<9 E GK<F9?9@ < 59; GK<F9?S, B5GK9A<9 E CB8>D9C?9A<9@. 
3.  �484K< >?4EE<H<>4J<<, 6BEEF4AB6?9A<S D97D9EE<<, CD98E>4;4A<S. 
4.   B89?< 4?7BD<F@B6. 
5.  #D<;A4><. &<CO CD<;A4>B6. 
6.  #BASF<9 HGA>J<BA4?4 >4K9EF64. 
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 #@0:B8G5A:85 7040=8я 

 

1.  #9D6<KAO= 4A4?<; 84AAOI E 5<5?<BF9>B= Pandas. 
2.  �<;G4?PAO= 4A4?<; 84AAOI E 5<5?<BF9>4@< Seaborn < Matplotlib. 

            

 &5<0 2. �;0AA8D8:0F8я 40==OE A 8A?>;P7>20=85< 45B5@<8=8@>20==OE <>45;59. 
 &5<O 4>:;04>2, @5D5@0B>2, A>>1I5=89 

 

1.� K9@ <89S 7<CBF9;O >B@C4>FABEF<? 

2.� K9@ EBEFB<F E@OE? B5GK9A<S 6 @9FD<K9E><I @9FB84I? 

3.�?S K97B <ECB?P;G9FES 5<5?<BF9>4 Scikit-learn? 

4.�?S K97B 6OCB?ASRF @4ELF45<DB64A<9 CD<;A4>B6? 

5.�4> B5OKAB 6OCB?AS9FES @4ELF45<DB64A<9 >B?<K9EF69AAOI CD<;A4>B6? 

6.� >4>B@ >?4EE9 Scikit-learn D94?<;B64A @9FB8 kNN? 

7.�4>B=  C4D4@9FD  @9FB84  k  5?<:4=L<I  EBE989=, ;4849F  K<E?B  EBE989=  8?S CBEFDB9A<S CDB7AB;4? 

8.� K9@ E@OE?>DBEE-64?<84J<<? 

9.�4> 6OK<E?S9FES 69EB64S �6>?<8B64 @9FD<>4? 
 �>?@>AO 4;я 48A:CAA88 

 

1.  $9L4RM<9 CB69DIABEF< < 8<E>D<@<A4AFAO9 HGA>J<<. 
2.  �<A9=AO9 8<E>D<@<A4AFAO9 HGA>J<< >?4EE<H<>4FBD CB @<A<@G@G D4EEFBSA<S. 
3.  �<A9=A4S D4;89?<@BEFP. 
4.  �GEBKAB?<A9=AO9 8<E>D<@<A4AFAO9 HGA>J<<. 
5.  !9?<A9=AO9 8<E>D<@<A4AFAO9 HGA>J<<. 
6.  (<@4L<AO. 
7.  #BF9AJ<4?PAO9 HGA>J<< >4> 8<E>D<@<A4AFAO9 HGA>J<<. 
8.  #DBEFD4AEF6B 69EB6. 
9.  #DBJ98GDO B5GK9A<S E >BDD9>J<9= BL<5B>: CD46<?B E H<>E<DB64AAO@ CD<D4M9A<9@, CD46<?B 
45EB?RFAB= >BDD9>J<<, K4EF<KAB >BDD9>F<DGRM99 CD46<?B. 
10. "5B5M9AAO9 7D48<9AFAO9 @9FB8O. 

 #@0:B8G5A:85 7040=8я 

 

�45BD4FBDA4S D45BF4.  9FD<K9E><9 @9FB8O >?4EE<H<>4J<< 6 Scikit-learn. 

#?4A: 
1. 9FD<K9E><9 @9FB8O >?4EE<H<>4J<<. 
2.#D<;A4>B6O9 BC<E4A<S B5N9>F4. 
3.�<CBF9;4 >B@C4>FABEF<. 
4. 9FD<><, 6<8O @9FD<>. 
5.�9EB64S �6>?<8B64 @9FD<>4, @9FD<>4  <A>B6E>B7B. 
6. 4ELF45<DB64A<9 CD<;A4>B6. 
7. 9FB8 k 5?<:4=L<I EBE989=. 
8.$94?<;4J<SkNN 6>?4EE9sklearn.neighbors.KNeighborsClassifier. 
9.�DBEE-64?<84J<S. 
10.�?7BD<F@ 6OCB?A9A<S >DBEE-64?<84J<< CB 5?B>4@. 
11.�OK<E?9A<9 BL<5>< A4 D4;5<9A<SI. 

            

 &5<0 3. �;0AA8D8:0F8я 40==OE =0 >A=>25 AB0B8AB8G5A:8E <>45;59. 
 &5<O 4>:;04>2, @5D5@0B>2, A>>1I5=89 
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1.�  >4><I  >?4EE4I scikit-learn  D94?<;GRFES  D9L4RM<9  89D96PS  8?S  ;484K >?4EE<H<>4J<< < 
D97D9EE<<? 
2.%  CB@BMPR >4>B=  HGA>J<<  scikit-learn  D94?<;G9FES  B5GK9A<9  @B89?< D9L4RM<I 89D96P96? 

3.�4>4S C9D9@9AA4S EB89D:<F @4EE<6 "64:ABEF9=" CD<;A4>B6? 

4.% CB@BMPR >4>B= HGA>J<< @B:AB CDB69D<FP, S6?S9FES ?< K<E?B nan? 

5."EAB6O 6BCDBEO CBEFDB9A<S ?B7<K9E><I 4?7BD<F@B6 >?4EE<H<>4J<<. 
6."CD989?9A<9 5<A4DAB7B D9L4RM97B 89D964. 
7.$94?<;4J<S D9L4RM<I 89D96P96 6 5<5?<BF9>9 scikit-learn. 

8.�4:ABEFP CD<;A4>B6 

 �>?@>AO 4;я 48A:CAA88 

 

1.  (GA>J<S CBF9DP. 
2.  �4=9EB6E>4S 8<E>D<@<A4AFA4S HGA>J<S. 
3.  #D<ASF<9 D9L9A<S CB @4>E<@G@G CD468BCB8B5<S. 
4.  "CF<@4?PA4S 8<E>D<@<A4AFA4S HGA>J<S 8?S ABD@4?PAB D4ECD989?9AAOI B5D4;B6. 
5.  �<E>D<@<A4AFA4S HGA>J<S (<L9D4. 
6.   AB:9EF69AAO= 8<E>D<@<A4AFAO= 4A4?<;. 
7.  #BL47B6O= 8<E>D<@<A4AFAO= 4A4?<;. 
8.  "L<5>< >?4EE<H<>4J<<. 
9.  #D<@9DO CBEFDB9A<S EF4F<EF<K9E><I 8<E>D<@<A4AFAOI HGA>J<= 8?S D4;?<KAOI EF4F<EF<K9E><I 
A9E>B?P><I @B89?9= 84AAOI. 
10. "5GK9A<9 8?S EF4F<EF<K9E><I 8<E>D<@<A4AFAOI HGA>J<=. 
11. "J9A>< @4>E<@4?PAB7B CD468BCB8B5<S, 54=9EB6E><9 BJ9A><. 
12. !9C4D4@9FD<K9E>B9 BJ9A<64A<9. 
13. #4D;9AB6E><9 B>A4, @9FB8 A9C4D4@9FD<K9E>B7B BJ9A<64A<S A4 BEAB69 �5?<:4=L97B EBE98EF64. 

 #@0:B8G5A:85 7040=8я 

 

�45BD4FBDA4S D45BF4. �9D96PS D9L9A<=. �4:ABEFP CD<;A4>B6 

#?4A: 
1.�B7<K9E>4S ;4>BAB@9DABEFP. 
2."EAB6O 6BCDBEO CBEFDB9A<S ?B7<K9E><I 4?7BD<F@B6 >?4EE<H<>4J<<. 
3."CD989?9A<9 5<A4DAB7B D9L4RM97B 89D964. 
4.$94?<;4J<S D9L4RM<I 89D96P966 5<5?<BF9>9 scikit-learn. 

5.�4:ABEFP CD<;A4>B6. 
6.#DBCGE>< 6 84AAOI. 

            

 &5<0 4. �;0AB5@-0=0;87. 
 &5<O 4>:;04>2, @5D5@0B>2, A>>1I5=89 

 

1.%HBD@G?<DG=F9 CBEF4AB6>G ;484K< ?<A9=AB= >?4EE<H<>4J<<. 
2.�4> 6OCB?AS9FES EF4A84DF<;4J<S CD<;A4>B6? 

3.� >4>B@ >?4EE9 scikit-learn  D94?<;G9FES C9DE9CFDBA? 
4.�?S K97B <ECB?P;G9FES HGA>J<S sklearn.metrics.accuracy_score? 

5.�4><@ >?4EEB@ G8B5AB 6BECB?P;B64FPES 8?S EF4A84DF<;4J<< CD<;A4>B6? 

8.!4  KFB  A4CD46?9A  HGA>J<BA4?,  >BFBDO=  BA  BCF<@<;<DG9F  @9FB8  BCBDAOI 69>FBDB6? �4><9 
B5N9>FO A4;O64RF BCBDAO@< 

 �>?@>AO 4;я 48A:CAA88 
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1.  "EAB6AO9 F<CO ;484K >?4EF9D-4A4?<;4. 
2.   9DO CB8B5<S < HGA>J<< D4EEFBSA<S . 
3.  �O5BD >D<F9D<S >?4EF9D<;4J<<. 
4.  �?4EF9DAO9 @9FB8O, BEAB64AAO9 A4 96>?<8B6B= @9FD<>9. 
5.  �9D4DI<K9E>4S >?4EF9D<;4J<S. 
6.   9FB8 �-6AGFD<7DGCCB6OI ED98A<I. 
7.  �ECB?P;B64A<9 @9FB8B6 F9BD<< 7D4HB6 6 ;484K4I >?4EF9D<;4J<<. 
8.  �?4EF9D<;4J<S A4 BEAB69 4A4?<;4 C?BFABEF9= 69DBSFABEF9=. 

 #@0:B8G5A:85 7040=8я 

 

�45BD4FBDA4S D45BF4. �<A9=A4S >?4EE<H<>4J<S. !BD@4?<;4J<S CD<;A4>B6. 
#?4A: 
1.�<A9=AO9 4?7BD<F@O >?4EE<H<>4J<<. 
2.#9DE9CFDBA. 
3.!BD@4?<;4J<S CD<;A4>B6. %F4A84DF<;4J<S CD<;A4>B6. 
4.$94?<;4J<S ?<A9=AOI >?4EE<H<>4FBDB6 6 5<5?<BF9>9 scikit-learn. 

5. 9FD<>4 >4K9EF64. 
6. 9FB8 BCBDAOI 69>FBDB6. 
7."CBDAO9 B5N9>FO. 

            

 &5<0 5.  5B>4O A=865=8я @07<5@=>AB59 40==OE. 
 �>?@>AO 4;я 48A:CAA88 

 

1.  �A4?<; @4FD<J <EIB8AOI 84AAOI. 
2.   9FB8 7?46AOI >B@CBA9AF. 
3.  �BDD9?SJ<BAA4S @4FD<J4 < 99 BEAB6AO9 E6B=EF64. 
4.  %B5EF69AAO9 69>FBDO < EB5EF69AAO9 K<E?4 >BDD9?SJ<BAAB= @4FD<JO. 
5.  #D<6989A<9 >BDD9?SJ<BAAB= @4FD<JO > 8<47BA4?PAB= HBD@9. 
6.  �9B@9FD<K9E>4S <AF9DCD9F4J<S 7?46AOI >B@CBA9AF A4 C?BE>BEF<. 
7.   B89?< H4>FBDAB7B 4A4?<;4. 
8.  "J9A>4 H4>FBDAOI A47DG;B> @9FB8B@ @4>E<@4?PAB7B CD468BCB8B5<S < J9AFDB<8AO@ @9FB8B@. 
9.  �D4M9A<9 H4>FBDB6 < <I <AF9DCD9F4J<S. 
10. �ECB?P;B64A<9 >?4EF9D<;4J<< CD<;A4>B6 8?S EA<:9A<S D4;@9DABEF<. 
11.  AB7B@9DAB9 L>4?<DB64A<9 ( �). 
12.  9FD<K9E><= < A9@9FD<K9E><= CB8IB8 >  �. 
13.  9FB8O BDFB7BA4?PAB7B CDB9>F<DB64A<S. 
14. !9?<A9=AO9 @9FB8O  �. 
15.  AB7B@9DAB9 L>4?<DB64A<9 A9@9FD<K9E><I 84AAOI. 
16.  AB7B@9DAO9 D4;69DF><. 

 #@0:B8G5A:85 7040=8я 

 

#B F45?<J9 84AAOI D4EEK<F4FP C4D4@9FDO CD<;A4>B6 CD< CSF< <AF9D64?4I: 
- ED98A99 ;A4K9A<9; 
- 8<EC9DE<R; 
- ED98A9>648D4F<KAB9 BF>?BA9A<9; 
- @<A<@4?PAB9 ;A4K9A<9; 
- @4>E<@4?PAB9 ;A4K9A<9; 
- A<:ARR 7D4A<JG 8<4C4;BA4; 
- 69DIARR 7D4A<JG 8<4C4;BA4; 
- L<D<AG 8<4C4;BA4 ;A4K9A<= CD<;A4>4; 
- L47 CB <AF9D64?G; 

            

 &5<0 6.  5B>4O ?@>3=>78@>20=8я 2@5<5==OE @я4>2. 
 �>?@>AO 4;я 48A:CAA88 
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1.  �?4EE<H<>4J<S @9FB8B6 CDB7AB;<DB64A<S. 
2.  "J9A<64A<9 FD9A8B6. 
3.   9FB8O E>B?P;SM97B ED98A97B. 
4.  1>ECBA9AJ<4?PAB9 E7?4:<64A<9. 
5.  $97D9EE<BAAO= 4A4?<; < CDB7AB;<DB64A<9. 
6.  �<A9=AO9 C4D4@9FD<K9E><9 @B89?< 6D9@9AAOI DS8B6. 
7.   9FB8O BJ9A<64A<S @B89?9= 46FBD97D9EE<<, E>B?P;SM97B ED98A97B < E@9L4AAOI @B89?9=. 
8.  %9;BAAO9 @B89?<. 
9.  #DB7AB;<DB64A<9 A4 BEAB69 C4D4@9FD<K9E><I @B89?9=. 
10. #DB7AB;<DB64A<9 E <ECB?P;B64A<9@ A9=DBAAOI E9F9=. 

            

 &5<0 7. %8AB5<O DATA MINING. 2 7040G0E 0=0;870 8 8=B5@?@5B0F88 40==OE. 
 �>?@>AO 4;я 48A:CAA88 

 

1.  #BASF<9 B5 <AF9??9>FG4?PAOI E<EF9@4I 4A4?<;4 < <AF9DCD9F4J<< 84AAOI. 
2.  DATA MINING - E<EF9@O <;6?9K9A<S AB6OI ;A4A<= <; 84AAOI. 
3.  &<CO E<EF9@ DATA MINING -CD98@9FABBD<9AF<DB64AAO9 4A4?<F<K9E><9 E<EF9@O, 
EF4F<EF<K9E><9 C4>9FO, A9=DBAAO9 E9F<, 89D96PS D9L9A<=, B5A4DG:9A<9 ?B7<K9E><I 
;4>BAB@9DABEF9=, 79A9F<K9E><9 4?7BD<F@O, E<EF9@O 6<;G4?<;4J<< @AB7B@9DAOI 84AAOI 

            

 

&5<0 8. %>2@5<5==O5 ?0:5BO ?@8:;04=OE ?@>3@0<< 4;я @5H5=8я 7040G >1@01>B:8 
Q:A?5@8<5=B0;P=OE 40==OE. 

 �>?@>AO 4;я 48A:CAA88 

 

1.  &45?<KAO9 CDBJ9EEBDO < 54;O 84AAOI 6 ;484K4I B5D45BF>< 84AAOI. 
2.  �<8O EF4F<EF<K9E><I C4>9FB6. 
3.  &D95B64A<S > EF4F<EF<K9E><@ C4>9F4@ B5M97B A4;A4K9A<S. 

 #@0:B8G5A:85 7040=8я 

 

%@B89?<DB64FP 84AAO9 CB EI9@9: 
X1, X2 - E?GK4=AO9 K<E?4 (HGA>J<S %�+�%) 
X3 - D46AB@9DAB9 D4ECD989?9A<9 E C4D4@9FD4@< (a,b) - CB?GK<FP CGFё@ CD9B5D4;B64A<S E?GK4=AOI 
K<E9? (a=5,b=15). 
X4, X5 - EF4A84DFAB9 ABD@4?PAB9 D4ECD989?9A<9 CB?GK<FP CGFё@ CD9B5D4;B64A<S E?GK4=AOI K<E9?. 
X6,X7 - ABD@4?PAB9 D4ECD989?9A<9 E C4D4@9FD4@< (m1,s1), (m2,s2). 
%D98A99 CD<;A4>4 X6 m1=5, EF4A84DFAB9 BF>?BA9A<9 CD<;A4>4 X6 s1=2. 
%D98A99 CD<;A4>4 X7m2=15, EF4A84DFAB9 BF>?BA9A<9 CD<;A4>4 X7 s2=4 

X8 - ABD@4?PAB9 D4ECD989?9A<9 E C4D4@9FD4@< (m3,s3) CB?GK<FP E CB@BMPR 79A9D4FBD4 EXCEL. 
%D98A99 CD<;A4>4 X7 m3=10, EF4A84DFAB9 BF>?BA9A<9 CD<;A4>4 X8 s3=3. 

            

 

7. "%!"�!�/ � �"#"�!�&��0!�/ '+��!�/ ��&�$�&'$�, !�"�)"�� �/ 
��/ "%�"�!�/ ��%*�#��!/ ( "�'�/) 

       

 "A=>2=0я ;8B5@0BC@0 

 

1. �B59?96, ".�. 1?9>FDBAA4S >B@@9DJ<S : GK95AB9 CBEB5<9 / ".�. �B59?96 ; CB8 D98. %.�. 
#<DB7B64. –  BE>64 : �4L>B6 < �°, 2018. – 684 E. : <?. – $9:<@ 8BEFGC4: CB CB8C<E>9. – 
URL: http://biblioclub.ru/index.php?page=book&id=496127 . – �<5?<B7D. 6 >A. – ISBN 978-5-394-

01738-4. – &9>EF : Q?9>FDBAAO=. 

 

2. �474A, �. %. #D<>?48AB= EF4F<EF<K9E><= 4A4?<; 84AAOI : GK95AB9 CBEB5<9 : [16+] / �. %. �474A 
; �9@9DB6E><= 7BEG84DEF69AAO= GA<69DE<F9F. – �9@9DB6B : �9@9DB6E><= 7BEG84DEF69AAO= 
GA<69DE<F9F, 2018. – 235 E. : <?., F45?. – $9:<@ 8BEFGC4: CB CB8C<E>9. – 
URL: https://biblioclub.ru/index.php?page=book&id=573550 . – �<5?<B7D.: E. 184-186. – ISBN 978-

5-8353-2413-2. – &9>EF : Q?9>FDBAAO=. 
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3. $S5BL4C>B, �.�.  B89?< CD<ASF<S D9L9A<= CD< CDB9>F<DB64A<< E<EF9@ E5BD4 84AAOI : 
GK95AB9 CBEB5<9 : [16+] / �.�. $S5BL4C>B ; 2:AO= H989D4?PAO= GA<69DE<F9F. – $BEFB6-A4-�BAG 
; &474ADB7 : 2:AO= H989D4?PAO= GA<69DE<F9F, 2019. – 98 E. : <?. – $9:<@ 8BEFGC4: CB CB8C<E>9. 
– URL:http://biblioclub.ru/index.php?page=book&id=577904 . – �<5?<B7D. 6 >A. – ISBN 978-5-9275-

3179-0. – &9>EF : Q?9>FDBAAO=. 

 

4. �4?8<A, �. �. �AHBD@4J<BAAO9 E<EF9@O 6 Q>BAB@<>9 : GK95A<> / �. �. �4?8<A, �. �. 'F><A. – 
9-9 <;8., EF9D. –  BE>64 : �4L>B6 < �°, 2021. – 395 E. : <?., F45?. – $9:<@ 8BEFGC4: CB CB8C<E>9. – 
URL: https://biblioclub.ru/index.php?page=book&id=684194 . – �<5?<B7D. 6 >A. – ISBN 978-5-394-

04038-2. – &9>EF : Q?9>FDBAAO=. 
 �>?>;=8B5;P=0я ;8B5@0BC@0 

 

5. $B8O7<A, �.�. �AHBD@4F<>4. MS Office : GK95AB9 CBEB5<9 : [16+] / �.�. $B8O7<A ; 
!B6BE<5<DE><= 7BEG84DEF69AAO= F9IA<K9E><= GA<69DE<F9F. – !B6BE<5<DE> : !B6BE<5<DE><= 
7BEG84DEF69AAO= F9IA<K9E><= GA<69DE<F9F, 2018. – 95 E. : F45?., <?. – $9:<@ 8BEFGC4: CB 
CB8C<E>9. – URL:http://biblioclub.ru/index.php?page=book&id=573861 . – �<5?<B7D. 6 >A. – ISBN 

978-5-7782-3638-7. – &9>EF : Q?9>FDBAAO 

 

6. >BDCBD4F<6AOI <AHBD@4J<BAAOI E<EF9@9?96, �. . �AHBD@4J<BAAO9 F9IAB?B7<< 6 
C9847B7<K9E>B@ B5D4;B64A<< : GK95A<> / �. . >BDCBD4F<6AOI <AHBD@4J<BAAOI E<EF9@9?96, 
$.�. �BK>B64. – 3-9 <;8., EF9D. –  BE>64 : �4L>B6 < �°, 2020. – 304 E. : <?. – ('K95AO9 <;84A<S 
8?S 54>4?46DB6). – $9:<@ 8BEFGC4: CB CB8C<E>9. – 
URL: http://biblioclub.ru/index.php?page=book&id=573270. – �<5?<B7D.: E. 297 - 299. – ISBN 978-5-

394-03468-8. – &9>EF : Q?9>FDBAAO=. 

 

7. �9??9I9D, �. !4G>4 B 84AAOI: 54;B6O= >GDE : [16+] / �. �9??9I9D, �. &<DA< ; A4GK. D98. �. 
 4@98PSDB6 ; C9D. E 4A7?.  . �9?B7B?B6E>B7B. –  BE>64 : �?PC<A4 #45?<L9D, 2020. – 224 E. : 
EI9@., F45?. – $9:<@ 8BEFGC4: CB CB8C<E>9. – 
URL: http://biblioclub.ru/index.php?page=book&id=598235 . – ISBN 978-5-9614-3170-4. – &9>EF : 
Q?9>FDBAAO=. 

            

 

8. #�$�+�!0 #$"�$�  !"�" "��%#�+�!�/, �!("$ �*�"!!/) 
%#$��"+!/) %�%&�  � �!&�$!�& - $�%'$%"�, !�"�)"�� /) ��/ 

"%�"�!�/ ��%*�#��!/ ( "�'�/) 
     

 #@>3@0<<=>5 >15A?5G5=85 
     

 № !4<@9AB64A<9 "C<E4A<9  

 

1 MS Office 2007 - 2019 #4>9FO CD<>?48AOI CDB7D4@@, 6>?RK4RM<9 
F9>EFB6O9 CDBJ9EEBDO, F45?<KAO9 CDBJ9EEBDO, 
<AEFG@9AFO EB;84A<S CD9;9AF4J<=.  

 

2 Microsoft SQL Server %<EF9@4 GCD46?9A<S D9?SJ<BAAO@< 54;4@< 
84AAOI >B@C4A<< Microsoft.  

 3 MySQL %<EF9@O GCD46?9A<S 54;4@< 84AAOIMySQL.  

 

4 QT ED984 D4;D45BF>< �AF97D<DB64AA4S ED984 D4;D45BF>< 
CDB7D4@@AB7B B59EC9K9A<S.  

            

 �=B5@=5B-@5AC@AO, 8=D>@<0F8>==O5 8 A?@02>G=O5 A8AB5<O 

     

 № !4<@9AB64A<9 "C<E4A<9  

 

1 IT-CBDF4? «%9D69D �AHBD@4J<BAAOI 
&9IAB?B7<=» 

http://citforum.ru/ 

 

 2 MSDN – E9FP D4;D45BFK<>B6 Microsoft https://msdn.microsoft.com/ru-ru/  
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3 �AF9DA9F 'A<69DE<F9F 
�AHBD@4J<BAAOI &9IAB?B7<= - 
59EC?4FAB9 8<EF4AJ<BAAB9 
B5D4;B64A<9. 

www.intuit.ru/ 

 

 

4 �AHBD@4J<BAAOI D9EGDE 8?S 
CDB7D4@@<EFB6 SQL. 

http://www.sql.ru/ 

 

 

5 "5GK9A<9 Python. %4=F-E4@BGK<F9?P 
8?S A4K<A4RM<I. 

https://python-ucheba.ru/samouchitel-python 

 

 6 %4@BGK<F9?P Python. http://pythonworld.ru/samouchitel-python  
            

 

9. &$��"��!�/ �  �&�$���0!"-&�)!�+�%�" ' � '+��!"- �&"��+�%�" ' 
"��%#�+�!�. ��%*�#��!/ ( "�'�/) 

            

 

#B@9M9A<S, 6 >BFBDOI CDB6B8SFES ;4ASF<S, CD98EF46?SRF EB5B= GK95AO9 4G8<FBD<< 8?S CDB6989A<S 
GK95AOI ;4ASF<=. �4AAO9 4G8<FBD<< BEA4M9AAO9 B5BDG8B64A<9@ < F9IA<K9E><@< ED98EF64@< 
B5GK9A<S. 
�B@CPRF9DO, <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAO9 E9F<, 4CC4D4FAB-CDB7D4@@AO9 < 
4G8<B6<;G4?PAO9 ED98EF64, A4IB8SM<9ES 6 GK95AOI 4G8<FBD<SI: 
- C9DEBA4?PAO= >B@CPRF9D <?< ABGF5G> (8?S CD9CB8464F9?S) E 6OIB8B@ 6 E9FP <AF9DA9F; 
- CDB9>FBD; 
- 4>>GEF<K9E>4S E<EF9@4 
- Q>D4A 8?S CDB9>FBD4; 
- 8BE>4 @4D>9DA4S (GK9A<K9E>4S 8BE>4); 
#B@9M9A<S 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BEA4M9AO >B@CPRF9DAB= F9IA<>B= < <@9RF 
6B;@B:ABEFP CB8>?RK9A<S > E9F< <AF9DA9F < B59EC9K<64RF 8BEFGC > Q?9>FDBAAB= <AHBD@4J<BAAB-

B5D4;B64F9?PAB= ED989 4>489@<<. 
            

 10. "�$��"��&��0!/� &�)!"�"��� 

 

� CDBJ9EE9 BE6B9A<S 8<EJ<C?<AO <ECB?P;GRFES E?98GRM<9 B5D4;B64F9?PAO9 F9IAB?B7<<: 
1. %F4A84DFAO9 @9FB8O B5GK9A<S: 
- ?9>J<<; 
- CD4>F<K9E><9 ;4ASF<S, A4 >BFBDOI B5EG:84RFES BEAB6AO9 CDB5?9@O, BE69M9AAO9 6 ?9>J<SI < 
EHBD@G?<DB64AAO9 6 8B@4LA<I ;484A<SI; 
- C<EP@9AAO9 <?< GEFAO9 8B@4LA<9 ;484A<S; 
- E4@BEFBSF9?PA4S D45BF4 EFG89AFB6, 6 >BFBDGR 6IB8<F BE6B9A<9 F9BD9F<K9E>B7B @4F9D<4?4, 
CB87BFB6>4 > CD4>F<K9E><@/?45BD4FBDAO@ ;4ASF<S@, 6OCB?A9A<9 G>4;4AAOI 6OL9 
C<EP@9AAOI/GEFAOI  ;484A<=, D45BF4 E ?<F9D4FGDB=. 
2.  9FB8O B5GK9A<S E CD<@9A9A<9@ <AF9D4>F<6AOI HBD@ B5D4;B64F9?PAOI F9IAB?B7<=: 
- >DG7?O9 EFB?O; 
- 7DGCCB6O9 8<E>GEE<< < CDB9>FO; 
- B5EG:89A<9 D9;G?PF4FB6 D45BFO EFG89AK9E><I <EE?98B64F9?PE><I 7DGCC. 

 ��%& %"���%"��!�/ 

       

 № #B8D4;89?9A<9 (�" #B8C<EP �4F4 
 1 �4H98D4 Q>BAB@<>< ".�. �G5>B64  29.06.2021 

 2 �4H98D4  <'# �.�.  4E>4=><A4  29.06.2021 

 3 �4H98D4 �� � �.#.  4E>4=><A  29.06.2021 

 4 'K95. @9FB8. BF89?  .". �9DS5<K964  29.06.2021 

 5 �<5?<BF9>4 �.�. ,C4>B64  29.06.2021 
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