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�B@C9F9AJ<S:  
"#�-1. %CBEB59A CD<@9ASFP 9EF9EF69AABA4GKAO9 < B5M9<A:9A9DAO9 ;A4A<S, @9FB8O @4F9@4F<K9E>B7B 4A4?<;4 < @B89?<DB64A<S, 
F9BD9F<K9E>B7B < Q>EC9D<@9AF4?PAB7B <EE?98B64A<S 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

�A8<>4FBDO 8BEF<:9A<S >B@C9F9AJ<<: 
"#�-1.1. �A49F BEAB6O @4F9@4F<><, I<@<<, 6OK<E?<F9?PAB= F9IA<>< < CDB7D4@@<DB64A<S. 
"#�-1.2. '@99F D9L4FP EF4A84DFAO9 CDBH9EE<BA4?PAO9 ;484K< E CD<@9A9A<9@ 9EF9EF69AABA4GKAOI < B5M9<A:9A9DAOI ;A4A<=, @9-
FB8B6 @4F9@4F<K9E>B7B 4A4?<;4 < @B89?<DB64A<S. 
"#�-1.3. �?4899F A46O>4@< F9BD9F<K9E>B7B < Q>EC9D<@9AF4?PAB7B <EE?98B64A<S B5N9>FB6 CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

�B@C9F9AJ<S:  
"#�-4. %CBEB59A GK4EF6B64FP 6 D4;D45BF>9 F9IA<K9E>B= 8B>G@9AF4J<<, E6S;4AAB= E CDBH9EE<BA4?PAB= 89SF9?PABEFPR E <ECB?P;B64-
A<9@ EF4A84DFB6, ABD@ < CD46<?. 

�A8<>4FBDO 8BEF<:9A<S >B@C9F9AJ<<: 
"#�-4.1. �A49F BEAB6AO9 EF4A84DFO BHBD@?9A<S F9IA<K9E>B= 8B>G@9AF4J<< A4 D4;?<KAOI EF48<SI :<;A9AAB7B J<>?4 <AHBD@4J<BA-
AB= E<EF9@O. 
"#�-4.2. '@99F CD<@9ASFP EF4A84DFO BHBD@?9A<S F9IA<K9E>B= 8B>G@9AF4J<< A4 D4;?<KAOI EF48<SI :<;A9AAB7B J<>?4 <AHBD@4J<-
BAAB= E<EF9@O. 
"#�-4.3. �?4899F A46O>4@< EBEF46?9A<S F9IA<K9E>B= 8B>G@9AF4J<< A4 D4;?<KAOI QF4C4I :<;A9AAB7B J<>?4 <AHBD@4J<BAAB= E<EF9-
@O. 

�B@C9F9AJ<S:  
"#�-8. %CBEB59A CD<@9ASFP @4F9@4F<K9E><9 @B89?<, @9FB8O < ED98EF64 CDB9>F<DB64A<S <AHBD@4J<BAAOI < 46FB@4F<;<DB64AAOI 
E<EF9@. 

�A8<>4FBDO 8BEF<:9A<S >B@C9F9AJ<<: 
"#�-8.1. �A49F  @4F9@4F<>G,  @9FB8B?B7<R  < BEAB6AO9 @9FB8O @4F9@4F<K9E>B7B @B89?<DB64A<S, >?4EE<H<>4J<R  <  GE?B6<S  CD<@9-
A9A<S  @B89?9=, @9FB8O  <  ED98EF64. 
"#�-8.2. '@99F CDB6B8<FP  @B89?<DB64A<9 CDBJ9EEB6  <  E<EF9@  E  CD<@9A9A<9@  EB6D9@9AAOI <AEFDG@9AF4?PAOI ED98EF6. 
"#�-8.3. �?4899F A46O>4@<  @B89?<DB64A<S  < CDB9>F<DB64A<S  <AHBD@4J<BAAOI  < 46FB@4F<;<DB64AAOI E<EF9@. 
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ЭF4CO HBD@<DB64A<я 6 CDBJ9EE9 BE6B9A<я 8<EJ<C?<AO 

!4<@9AB64A<9 BJ9-
ABKAB7B ED98EF64 

�9>J<< #D4>F<K9E><9 
;4AяF<я 

�45BD4FBDAO9 
;4AяF<я 

�GDEB6B= CDB9>F 
(D45BF4) 

"#�-1.1 $4;89?O 8<E-
J<C?<AO 1-6. 

$4;89?O 8<EJ<C?<AO 
1-6. 

$4;89?O 8<EJ<C?<AO 
3-6. 

!9 CD98GE@BFD9A 
GK95AO@ C?4AB@ 

$4EK9FAB-7D4H<K9E><9 
D45BFO, F9EF 

"#�-1.2 $4;89?O 8<E-
J<C?<AO 1-6. 

$4;89?O 8<EJ<C?<AO 
1-6. 
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3-6. 
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J<C?<AO 1-6. 
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GK95AO@ C?4AB@ 

$4EK9FAB-7D4H<K9E><9 
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"#�-4.2 $4;89?O 8<E-
J<C?<AO 1-6. 
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3-6. 
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!9 CD98GE@BFD9A 
GK95AO@ C?4AB@ 
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"#�-8.3 $4;89?O 8<E-
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"J9ABKAO9 ED98EF64 �B?-6B Min, 54??B6 
(54;B6O= GDB69AP) 

Max, 54??B6 
(CB6OL9AAO= GDB-

69AP) 
$4EK9FAB-7D4H<K9E><9 D4-
5BFO 

3 36 60 

&9EF 1 24 40 
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&<HDB6B9 
6OD4:9A<9 

ВOD4:9A<9 6 
54??4I: 

%?B69EAB9 
6OD4:9A<9 

�D<F9D<< BJ9A>< <A8<>4FBDB6 8BEF<:9A<я CD< HBD@9 >BAFDB?я: 
�4K9F E BJ9A>B= 

5 87 - 100 "F?<KAB "J9A>4 «BF?<KAB» 6OEF46?S9FES EFG89AFG, 9E?< F9BD9F<K9E>B9 EB89D:4A<9 >GDE4 BE6B9AB CB?ABEFPR, 59; CDB-
59?B6; <EK9DCO64RM9, CBE?98B64F9?PAB, K9F>B < ?B7<K9E>< EFDB=AB <;?4749F @4F9D<4?; E6B5B8AB ECD46?S9FES E 
;484K4@<, 6BCDBE4@< < 8DG7<@< 6<84@< CD<@9A9A<S ;A4A<=; <ECB?P;G9F 6 BF69F9 8BCB?A<F9?PAO= @4F9D<4? 6E9 
CD98GE@BFD9AAO9 CDB7D4@@B= ;484A<S 6OCB?A9AO, >4K9EF6B <I 6OCB?A9A<S BJ9A9AB K<E?B@ 54??B6, 5?<;><@ > 
@4>E<@4?PAB@G; 4A4?<;<DG9F CB?GK9AAO9 D9;G?PF4FO; CDBS6?S9F E4@BEFBSF9?PABEFP CD< 6OCB?A9A<< ;484A<= 

4 74 - 86 )BDBLB ( "J9A>4 «IBDBLB» 6OEF46?S9FES EFG89AFG, 9E?< F9BD9F<K9E>B9 EB89D:4A<9 >GDE4 BE6B9AB CB?ABEFPR, A9B5IB-
8<@O9 CD4>F<K9E><9 >B@C9F9AJ<< 6 BEAB6AB@ EHBD@<DB64AO, 6E9 CD98GE@BFD9AAO9 CDB7D4@@B= B5GK9A<S 
GK95AO9 ;484A<S 6OCB?A9AO, >4K9EF6B <I 6OCB?A9A<S 8BEF4FBKAB 6OEB>B9. %FG89AF F69D8B ;A49F @4F9D<4?, 

7D4@BFAB < CB EGM9EF6G <;?4749F 97B, A9 8BCGE>4S EGM9EF69AAOI A9FBKABEF9= 6 BF69F9 A4 6BCDBE. 
3 60 - 73 '8B6?9F6B-

D<F9?PAB  
"J9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG, 9E?< F9BD9F<K9E>B9 EB89D:4A<9 >GDE4 BE6B9AB K4EF<KAB, 
AB CDB59?O A9 ABESF EGM9EF69AAB7B I4D4>F9D4, 5B?PL<AEF6B CD98GE@BFD9AAOI CDB7D4@@B= ;484A<= 6OCB?A9-
AB, AB 6 A<I <@9RFES BL<5><, CD< BF69F9 A4 CBEF46?9AAO= 6BCDBE EFG89AF 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB 
CD46<?PAO9 HBD@G?<DB6><, A45?R84RFES A4DGL9A<S ?B7<K9E>B= CBE?98B64F9?PABEF< 6 <;?B:9A<< CDB7D4@@-

AB7B @4F9D<4?4. 
2 !<:9 60 !9G8B6?9F6B-

D<F9?PAB  
"J9A>4 «A9G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG, 9E?< BA A9 ;A49F ;A4K<F9?PAB= K4EF< CDB7D4@@AB7B @4-
F9D<4?4, 8BCGE>49F EGM9EF69AAO9 BL<5><, A9G69D9AAB, E 5B?PL<@< ;4FDG8A9A<S@< 6OCB?AS9F CD4>F<K9E><9 
D45BFO, A9B5IB8<@O9 CD4>F<K9E><9 >B@C9F9AJ<< A9 EHBD@<DB64AO, 5B?PL<AEF6B CD98GE@BFD9AAOI CDB7D4@-
@B= B5GK9A<S GK95AOI ;484A<= A9 6OCB?A9AB, >4K9EF6B <I 6OCB?A9A<S BJ9A9AB K<E?B@ 54??B6, 5?<;><@ > @<-
A<@4?PAB@G 

 
 
 

 



 <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 

!<:A9>4@E><= I<@<>B-F9IAB?B7<K9E><= <AEF<FGF (H<?<4?)  
H989D4?PAB7B 7BEG84DEF69AAB7B 5R8:9FAB7B B5D4;B64F9?PAB7B GKD9:89A<S 

6OEL97B B5D4;B64A<S 
«�4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F» 

 
(4>G?PF9F <AHBD@4J<BAAOI F9IAB?B7<= 

�4H98D4 <AHBD@4J<BAAOI E<EF9@ < F9IAB?B7<= 

!4CD46?9A<9 CB87BFB6>< 09.03.02«�AHBD@4J<BAAO9 E<EF9@O < F9IAB?B7<<» 

 

�B@C?9>F ;484A<= 8?S 6OCB?A9A<S D4EK9FAB-7D4H<K9E><ID45BF 
CB 8<EJ<C?<A9 «�A4?<; < B5D45BF>4 84AAOI» 

 

$4EK9FAB-7D4H<K9E>4я D45BF4 1. 

1. �@CBDF<DB64FP NumPy CB8 <@9A9@ np. 

2. !4C9K4F4FP 69DE<R < >BAH<7GD4J<R. 

3. %B;84FP 69>FBD (B8AB@9DAO= @4EE<6) D4;@9D4 10, ;4CB?A9AAO= AG?S@<. 

4. %B;84FP 69>FBD D4;@9D4 10, ;4CB?A9AAO= 98<A<J4@<. 

5. %B;84FP 69>FBD D4;@9D4 10, ;4CB?A9AAO= K<E?B@ 2.5. 
6. �4> CB?GK<FP 8B>G@9AF4J<R B HGA>J<< numpy.add <; >B@4A8AB= EFDB><? 
7. %B;84FP 69>FBD D4;@9D4 10, ;4CB?A9AAO= AG?S@<, AB CSFO= Q?9@9AF D469A 1. 
8. %B;84FP 69>FBD EB ;A4K9A<S@< BF 10 8B 49. 
9. $4;69DAGFP 69>FBD (C9D6O= EF4AB6<FES CBE?98A<@). 
10. %B;84FP @4FD<JG (86G@9DAO= @4EE<6) 3x3 EB ;A4K9A<S@< BF 0 8B 8. 
11. !4=F< <A89>EO A9AG?96OI Q?9@9AFB6 6 [1,2,0,0,4,0]. 
12. %B;84FP 3x3 98<A<KAGR @4FD<JG. 
13. %B;84FP @4EE<6 3x3x3 EB E?GK4=AO@< ;A4K9A<S@<. 

14. %B;84FP @4EE<6 10x10 EB E?GK4=AO@< ;A4K9A<S@<, A4=F< @<A<@G@ < @4>E<@G@. 

15. %B;84FP E?GK4=AO= 69>FBD D4;@9D4 30 < A4=F< ED98A99 ;A4K9A<9 6E9I Q?9@9AFB6. 
16. %B;84FP @4FD<JG E 0 6AGFD<, < 1 A4 7D4A<J4I. 
17. �OSEA<FP D9;G?PF4F E?98GRM<I 6OD4:9A<=. 

18. �4A @4EE<6 D4;@9DABEF< (6,7,8). �4>B6 <A89>E (x,y,z) EBFB7B Q?9@9AF4? 
$4EK9FAB-7D4H<K9E>4я D45BF4 2. 

1. �OCB?A<FP A9B5IB8<@O9 A4EFDB=><8?S D45BFO E 5<5?<BF9>B= Pandas. 

2. ЧF9A<9 <; csv-H4=?4. 
3. �OCB?A<F9 6O5BD>G >B?BAB>. 
4. #DB698<F9 CD98B5D45BF>G 84AAOI. 
5. #BEFDB=F9 7D4H<><. 
$4EK9FAB-7D4H<K9E>4я D45BF4 3. 

�OCB?A<F9 B5D45BF>G 5B?PLB7B B5N9@4 84AAOI <; csv-H4=?4. #D<@9ASS B8<A <; @9-
FB8B6 <AF9??9>FG4?PAB7B 4A4?<;4, D9L<F9 ;484KG CDB7AB;<DB64A<S J9?96B7B C4D4@9FD4. 
�OCB?A<F9 6<;G4?<;4J<R D9;G?PF4FB6. 

К@8B5@88 >F5=:8 
�<8 >BAFDB?S  <A<@4?PAB9 >B?<K9EF6B 

54??B6 
 4>E<@4?PAB9 >B?<K9EF6B 

54??B6 
$4EK9FAB-7D4H<K9E>4S D45BF4 1 12 20 

$4EK9FAB-7D4H<K9E>4S D45BF4 2 12 20 

$4EK9FAB-7D4H<K9E>4S D45BF4 3 12 20 

�FB7B 36 60 

 
  



 

 <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 

!<:A9>4@E><= I<@<>B-F9IAB?B7<K9E><= <AEF<FGF (H<?<4?)  
H989D4?PAB7B 7BEG84DEF69AAB7B 5R8:9FAB7B B5D4;B64F9?PAB7B GKD9:89A<S 

6OEL97B B5D4;B64A<S 
«�4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F» 

 
(4>G?PF9F <AHBD@4J<BAAOI F9IAB?B7<= 

�4H98D4 <AHBD@4J<BAAOI E<EF9@ < F9IAB?B7<= 

!4CD46?9A<9 CB87BFB6>< 09.03.02«�AHBD@4J<BAAO9 E<EF9@O < F9IAB?B7<<» 

 

#D<@9DAO9 6BCDBEO F9EF4 
CB 8<EJ<C?<A9«�A4?<; < B5D45BF>4 84AAOI» 

 
1. �484K< E<EF9@ CB889D:>< CD<ASF<S D9L9A<= (%##$). 
2. �DI<F9>FGD4 %##$. 
3. �4;O 84AAOI 6 %##$.  
4. ЧFB F4>B9 OLTP-E<EF9@O. 
5. !9QHH9>F<6ABEFP <ECB?P;B64A<S OLTP-E<EF9@ 8?S 4A4?<;4 84AAOI.  
6. #9D9K<E?<F9 FD95B64A<S, CD98NS6?S9@O9 > 84AAO@. 
7. �4>B64 >BAJ9CJ<S ID4A<?<M4 84AAOI? 
8. #9D9K<E?<F9 E6B=EF64 ID4A<?<M 84AAOI. 
9. (<;<K9E><9 ID4A<?<M4 84AAOI. 
10. �<DFG4?PAO9 ID4A<?<M4 84AAOI. 
11. �O59D<F9 <; EC<E>4 4>FG4?PAO9 CDB5?9@O EB;84A<S ID4A<?<M 84AAOI. 
12. $4ECB?B:<F9 QF4CO BD74A<;4J<< ID4A<?<M 84AAOI 6 CBDS8>9 <I E?98B64A<S. 
13. �4><9 6<8O 84AAOI @B7GF ID4A<FPES 6 ID4A<?<M4I 84AAOI. 
14. �4>4S @B89?P 84AAOI A4;O649FES @AB7B@9DAB=. 
15. 6O59D<F9 69DAB9 BCD989?9A<9 OLAP-E<EF9@. 
16. �69A48J4FP CD46<?4 �B884: 
17. �4><9 CB8E<EF9@O 6IB8SF 6 EBEF46 OLAP-E<EF9@.  
18. �<8O OLAP-E<EF9@: 
19. ЧFB 6>?RK49FES 6 CBASF<9 «;A4A<9»? 
20. �O59D<F9 69DAB9 GF69D:89A<9 BFABE<F9?PAB CBASF<= «<AHBD@4J<S» < «84AAO9». 
21. �4><9 ;484K< D9L49F <AF9??9>FG4?PAO= 4A4?<; 84AAOI? 
22. ЧFB F4>B9 «@4L<AAB9 B5GK9A<9». 
23. �4><9 @B89?< A4;O64RFES CD98E>4;4F9?PAO@<? 
24. #9D9K<E?<F9 QF4CO <AF9??9>FG4?PAB7B 4A4?<;4 6 CBDS8>9 <I E?98EF6<S. 
25. �?4EE<H<>4J<S >4> ;484K4 <AF9??9>FG4?PAB7B 4A4?<;4 – QFB: 
26. $97D9EE<S >4> ;484K4 <AF9??9>FG4?PAB7B 4A4?<;4 – QFB:.  
27. �O59D<F9 @9FB8O CD98EF46?9A<S D9;G?PF4FB6 4A4?<;4:. 
28. #DB7AB;<DB64A<9 >4> ;484K4 <AF9??9>FG4?PAB7B 4A4?<;4 – QFB 
29. ЧFB CD98EF46?S9F EB5B= 6<;G4?<;4J<S. 
30. �?S >4><I ;484K CD<@9AS9FES @9FB8 NaiveBayes? 
31. �?S >4><I ;484K CD<@9AS9FES @9FB8 BCBDAOI 69>FBDB6? 
32. �?S >4><I ;484K CD<@9AS9FES @9FB8 «5?<:4=L97B EBE984»? 
33. �?S D9L9A<S >4><I ;484K CD<@9ASRFES A9=DBAAO9 E9F<? 
34. �O59D<F9 I4D4>F9D<EF<>< 4EEBJ<4F<6AOI CD46<?: 
35. � K9@ J9?P 4?7BD<F@4 Apriori? 

36. #9D9K<E?<F9 @9FB8O >?4EF9DAB7B 4A4?<;4. 
37. �4> <;@9DS9FES @9DO 5?<;BEF< 6 4?7BD<F@4I >?4EF9D<;4J<<? 



 

38. �4>B6B A4;A4K9A<9 EF4A84DF4 CWM? 
39. #9D9K<E?<F9 ;484K< EF4A84DF4 CRISP. 
40. �4><9 <AEFDG@9AFO @B:AB BFA9EF< > <AEFDG@9AF4@ <AF9??9>FG4?PAB7B 4A4?<;4? 
41. %B;84FP 69>FBD D4;@9D4 10, ;4CB?A9AAO= AG?S@<, AB CSFO= Q?9@9AF D469A 1. 
42. %B;84FP 69>FBD EB ;A4K9A<S@< BF 10 8B 49. 
43. $4;69DAGFP 69>FBD (C9D6O= EF4AB6<FES CBE?98A<@). 
44. %B;84FP @4FD<JG (86G@9DAO= @4EE<6) 3x3 EB ;A4K9A<S@< BF 0 8B 8. 
45. !4=F< <A89>EO A9AG?96OI Q?9@9AFB6 6 [1,2,0,0,4,0]. 

46. �4><9 A4EFDB=>< A9B5IB8<@B 6OCB?A<FP8?S D45BFO E 5<5?<BF9>B= Pandas. 

47. �OCB?A<F9 KF9A<9 <; csv-H4=?4. 
48. �OCB?A<F9 6O5BD>G >B?BAB>. 
49. #DB698<F9 CD98B5D45BF>G 84AAOI. 
50. #BEFDB=F9 7D4H<><. 
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