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CD98B5D45BF>G. $4;89?<FP 6O5BD>G A4 B5GK4RMGR < F9EFB6GR. � D45BF9 A9B5IB8<@B 
<EE?98B64FP D45BFG 4DI<F9>FGD < 4?7BD<F@B6 B5GK9A<S E D4;AO@< ;A4K9A<S@< C4D4@9FDB6 
EFDG>FGDO < B5GK9A<S (7<C9DC4D4@9FDB6) E9F9= < 6O5D4FP A4<?GKL<9 ;A4K9A<S CBE?98A<I.  
!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@<, 
;A4K9A<S >4K9EF64 @B89?9=. �O5D4FP ?GKLGR @B89?P. 

�?S E6B97B 64D<4AF4 D97D9EEBD4 A9B5IB8<@B CBE@BFD9FP CBE?98ARR J<HDG 
AB@9D4 E6B9= ;4K9FAB= >A<:>< (<?< EFG89AK9E>B7B 5<?9F4) < 6OCB?A<FP E?98GRM<9 
>BDD9>F<DB6><:  

• 9E?< CBE?98ASS J<HD4 0 <?< 5: 84F4E9F – �9EAO9 CB:4DO 
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), CD98E>4;O649@B9 ;A4K9A<9 – C?BM48P 
CB:4D4 (Area);  

• 9E?< CBE?98ASS J<HD4 1 <?< 6: 84F4E9F – �4K9EF6B 6<A4 
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) CD98E>4;O649@B9 ;A4K9A<9 – >4K9EF6B 
(Quality), 8?S 84F4E9F4 E >D4EAO@ 6<AB@, winequality-red.csv;  

• 9E?< CBE?98ASS J<HD4 2 <?< 7: 84F4E9F – �4K9EF6B 6<A4 
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) CD98E>4;O649@B9 ;A4K9A<9 – >4K9EF6B 
(Quality), 8?S 84F4E9F4 E 59?O@ 6<AB@, winequality-white.csv;  

• 9E?< CBE?98ASS J<HD4 3 <?< 8: 84F4E9F – �D9A84 69?BE<C98B6 
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), CD98E>4;O649@B9 ;A4K9A<9 – 
>B?<K9EF6B 4D9A8 69?BE<C98B6 6 EGF>< (Area), 84F4E9F day.csv;  

• 9E?< CBE?98ASS J<HD4 4 <?< 9: 84F4E9F – �D9A84 69?BE<C98B6 
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), CD98E>4;O649@B9 ;A4K9A<9 – 
>B?<K9EF6B 4D9A8 69?BE<C98B6 6 K4E (Area), 84F4E9F hour.csv; 
 

2. �5GK9A<9 A9=DBE9F96B7B >?4EE<H<>4FBD4 

!4C<E4FP CDB7D4@@G A4 Python, >BFBD4S B5GK49F A9=DBE9F96B= >?4EE<H<>4FBD, E CB@BMPR 
5<5?<BF9> scikit-learn < keras (BCJ<BA4?PAB PyTorch). � >4K9EF69 6O5BDB> 6B;P@<F9 
64D<4AFO A<:9.  
�O5D4FP CD<;A4><, <ECB?P;GRM<9ES CD< B5GK9A<<, <, 9E?< A9B5IB8<@B, 6OCB?A<FP <I 
CD98B5D45BF>G. $4;89?<FP 6O5BD>G A4 B5GK4RMGR < F9EFB6GR. � D45BF9 A9B5IB8<@B 



<EE?98B64FP D45BFG 4DI<F9>FGD < 4?7BD<F@B6 B5GK9A<S E D4;AO@< ;A4K9A<S@< C4D4@9FDB6 
EFDG>FGDO < B5GK9A<S (7<C9DC4D4@9FDB6) E9F9= < 6O5D4FP A4<?GKL<9 ;A4K9A<S CBE?98A<I.  
!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@<, 
;A4K9A<S >4K9EF64 @B89?9=. �O5D4FP ?GKLGR @B89?P. 

�O5BD>4 8?S >?4EE<H<>4FBD4 Covertype Data Set 
(https://archive.ics.uci.edu/ml/datasets/Covertype).  

�?S QFB7B A9B5IB8<@B CBE@BFD9FP CBE?98ARR J<HDG AB@9D4 E6B9= ;4K9FAB= 
>A<:>< (<?< EFG89AK9E>B7B 5<?9F4) < 6OCB?A<FP E?98GRM<9 >BDD9>F<DB6><:  

 9F>4 >?4EE4 – Cover_Type. &4> >4> A9B5IB8<@B EB;84FP 5<A4DAO9 
>?4EE<H<>4FBDO, 4 6B;@B:AOI >?4EEB6 – 7, FB EA4K4?4 A9B5IB8<@B <;@9A<FP ;A4K9A<9 
@9F>< Cover_Type.  

�?S QFB7B A9B5IB8<@B CBE@BFD9FP CBE?98ARR J<HDG AB@9D4 E6B9= ;4K9FAB= 
>A<:>< (<?< EFG89AK9E>B7B 5<?9F4) < 6OCB?A<FP E?98GRM<9 >BDD9>F<DB6><: 9E?< 
CBE?98ASS J<HD4 0 <?< 5: @9F>G 0 ;4@9A<FP A4 >?4EE �, @9F>< 1, 2, 3, 4 ;4@9A<FP A4 >?4EE 
�;  

9E?< CBE?98ASS J<HD4 1 <?< 6: @9F>G 1 ;4@9A<FP A4 >?4EE �, @9F>< 0, 2, 3, 4 
;4@9A<FP A4 >?4EE �;  

9E?< CBE?98ASS J<HD4 2 <?< 7: @9F>G 2 ;4@9A<FP A4 >?4EE �, @9F>< 0, 1, 3, 4 
;4@9A<FP A4 >?4EE �;  

9E?< CBE?98ASS J<HD4 3 <?< 8: @9F>G 3 ;4@9A<FP A4 >?4EE �, @9F>< 0, 1, 2, 4 
;4@9A<FP A4 >?4EE �;  

9E?< CBE?98ASS J<HD4 4 <?< 9: @9F>G 4 ;4@9A<FP A4 >?4EE �, @9F>< 0, 1, 2, 3 
;4@9A<FP A4 >?4EE �. 
 

3.ИEE?98B64A<9 4DI<F9>FGDO A9=DBAAB= E9F< 

�?S 6OCB?A9A<S D45BFO A9B5IB8<@B 6;SFP A9=DBAAGR E9FP, CB?GK9AAGR A4 CD98O8GM9@ 
;484A<<. �OCB?A<FP CB6FBDAB9 B5GK9A<9 CB?GK9AAB= 4DI<F9>FGDO < 6<;G4?<;<DB64FP 
CB69DIABEFP HGA>J<< CBF9DP 6 CDBEFD4AEF69 86GI 6O5D4AAOI 69EB6, 4 F4>:9 
CBE?98B64F9?PABEFP <;@9A9A<S QF<I 69EB6OI >BQHH<J<9AFB6 A4 >4:8B= <F9D4J<< 
B5GK9A<S. #B?GK<FP 64:ABEFP 69EB6 E CB@BMPR <EE?98B64A<S KG6EF6<F9?PABEF< E9F<. 
�EE?98B64FP 6B;@B:ABEF< CB D98G>J<< E9F< E GK9FB@ CB?GK9AAB= 64:ABEF<. 
!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@<, D<EGA>< 
A4EFDB=>< @B89?< < ;A4K9A<S @9FD<> CB?AB= < D98GJ<DB64AAOI 4DI<F9>FGD. 
 

4.К?4EF9D<;4J<O 84AAOI SOM 

� >4K9EF69 B5GK4RM<I 84AAOI D9>B@9A8G9FES 6;SFP A45BD <; ?45BD4FBDAB= D45BFO 
2. !4C<E4FP CDB7D4@@G A4 S;O>9 Python, 6OCB?ASRMGR ;484KG >?4EF9D<;4J<< 84AAOI E 
<ECB?P;B64A<9@ E4@BBD74A<;GRM<IES 4DI<F9>FGD SOM, FD95G9FES CB8B5D4FP 4DI<F9>FGDG 
E9F< (6OCB?A<FP D97G?SJ<R D4;@9DB6 86G@9DAB= < FD9I@9DAB= E9F<, 4 F4>:9 CDB<;69EF< 
<EE?98B64A<9 HGA>J<= 5?<;BEF< < <I C4D4@9FDB6), CD<69EF< @9FD<>< >4K9EF64 @B89?< < 
6<;G4?<;<DB64FP CDBJ9EE B5GK9A<S @B89?<. $9;G?PF4FO D45BFO CD<69EF< 6 BFK9F9. 
 

5. К?4EE<H<>4FBD <;B5D4:9A<= 

!4C<E4FP CDB7D4@@G A4 Python, >BFBD4S B5GK49F 5<A4DAO= >?4EE<H<>4FBD 
<;B5D4:9A<= A4 BEAB69 E69DFBKAOI A9=DBAAOI E9F9=.  

�?S QFB7B AG:AB CB87BFB6<FP 869 C4C>< E <;B5D4:9A<S@<, CD<A48?9:4M<@< 86G@ 
>?4EE4@ (<;B5D4:9A<S @B:AB ;47DG;<FP <; E9F< �AF9DA9F). $4;89?<FP 6O5BD>G A4 
B5GK4RMGR < F9EFB6GR. 

#BEFDB<FP A45BD E69DFBKAOI A9=DBAAOI E9F9=, BF?<K4RM<IES >B?<K9EF6B@ E?B96, 
K9D98B64A<9@ E?B96, A4?<K<9@ CDBD9:<64A<S < B5GK<FP <I A4 CB87BFB6?9AAB@ A45BD9 
<;B5D4:9A<=. 

�O5D4FP E9FP, CB;6B?SRMGR >?4EE<H<J<DB64FP <;B5D4:9A<S E 8BEF4FBKAO@ 



>4K9EF6B@, < A9 B5?484RMGR <;5OFBKABEFPR. 
!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@<, 7D4H<>< 
A4EFDB=>< @B89?< < ;A4K9A<S @9FD<> @B89?9= (FBKABEFP, CB?ABF4). 
 

6. �<;G4?<;4J<O CDBJ9EE4 HGA>J<BA<DB64A<O A9=DBAAB= E9F< 

�?S 6OCB?A9A<S ;484A<S 6;SFP A9=DBAAGR E9FP, CB?GK9AAGR A4 CD98O8GM9@ ;484A<<. 
1. �OCB?A<FP 6<;G4?<;4J<R 4>F<64J<= E69DFBKAOI E?B96 (CDB@9:GFBKAOI 4>F<64J<=) 8?S 
A9E>B?P><I B5N9>FB6 D4;AOI >?4EEB6. 
2. "EGM9EF6<FP 6<;G4?<;4J<R H<?PFDB6 E69DFBKAOI E?B96 E9F<. 
3. #DB<;69EF< 6<;G4?<;4J<R F9C?B6OI >4DF 4>F<64J<< >?4EEB6 E CB@BMPR @9FB84 CAM. 

!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@< < 
D9;G?PF4FO 6<;G4?<;4J<<. 
 

7. ИEE?98B64A<9 D9>GDD9AFAB= A9=DBE9F< (CDB7AB; F9@C9D4FGDO) 
!4C<E4FP CDB7D4@@G A4 Python, >BFBD4S B5GK49F D97D9EE<BAAO9 @B89?<, 
CD98E>4;O64RM<9 F9@C9D4FGDG A4 ;46FD4LA<= 89AP 6 B8AB@ <; 7BDB8B6 < CBEFDB9AAOI A4 
A45BD9 84AAOI E CB@BMPR FDёI 4?7BD<F@B6: CDBEF4S D9>GDD9AFA4S A9=DBAA4S E9FP, LSTM 
(<?< GRU), < EF9> LSTM (<?< EF9> GRU).  
�O5D4FP CD<;A4><, <ECB?P;GRM<9ES CD< B5GK9A<<, <, 9E?< A9B5IB8<@B, 6OCB?A<FP <I 
CD98B5D45BF>G. $4;89?<FP 6O5BD>G A4 B5GK4RMGR < F9EFB6GR. 
 � D45BF9 A9B5IB8<@B <EE?98B64FP D45BFG A9=DBAAOI E9F9=, CBE@BFD9FP 6B;@B:ABEF< 
A4EFDB=>< E9F< E CDBD9:<64A<9@, BCD989?<FP >B?<K9EF6B 8A9= 8B CDB7AB;AB7B 8AS, 8?S 
>BFBDOI 8BEF<749FES A4<6OEL4S FBKABEFP CDB7AB;<DB64A<S  
!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@<, 7D4H<>< 
A4EFDB=>< @B89?< < ;A4K9A<S @9FD<> @B89?9= (>BQHH<J<9AF 89F9D@<A4J<<, ED98ARR 
>648D4F<KAGR < ED98ARR 45EB?RFAGR BL<5><).  
�O5D4FP A4<?GKLGR @B89?P <; CB?GK9AAOI D97D9EEBDB6. 
�?S E6B97B 64D<4AF4 A9B5IB8<@B CBE@BFD9FP CBE?98ARR J<HDG AB@9D4 E6B9= ;4K9FAB= 
>A<:>< (<?< EFG89AK9E>B7B 5<?9F4) < 6O5D4FP E6B= A45BD 84AAOI:  
• 9E?< CBE?98ASS J<HD4 0 <?< 5: 84F4E9F – �O5BD>4 CB7B84 %BK< (2010-2019 7B8O);  

• 9E?< CBE?98ASS J<HD4 1 <?< 6: 84F4E9F –�O5BD>4 CB7B84 )454DB6E> (2010-2019 7B8O);  

• 9E?< CBE?98ASS J<HD4 2 <?< 7: 84F4E9F – �O5BD>4 CB7B84 �4?<A<A7D48 (2010-2019 7B8O);  

• 9E?< CBE?98ASS J<HD4 3 <?< 8: 84F4E9F – �O5BD>4 CB7B84 3>GFE> (2010-2019 7B8O); 

• 9E?< CBE?98ASS J<HD4 4 <?< 9: 84F4E9F – �O5BD>4 CB7B84 �B?7B7D48 (2010-2019 7B8O); 

 

8. �9A9D4J<O @G;O>4?PAOI >B@CB;<J<= E CB@BщPN D9>GDD9AFAOI @B89?9= 

 

#B87BFB6<FP A45BD 6D9@9AAOI CBE?98B64F9?PABEF9= ABF A9 @9A99 20 @G;O>4?PAOI 
>B@CB;<J<= B8AB7B EF<?S (A4CD46?9A<S, 46FBD4). "5GK<FP A45BD D9>GDD9AFAOI @B89?9= 
8?S <EE?98B64A<S QF<I 6D9@9AAOI CBE?98B64F9?PABEF9= < A4C<E4FP 79A9D4FBD @9?B8<=, 
CB;6B?SRM<= EB;8464FP @9?B8<R, CBIB:GR A4 <EE?98G9@O9. 

!4C<E4FP >BDBF><= BFK9F CB D45BF9, 6>?RK<6 6 A97B CDB7D4@@G E >B@@9AF4D<S@<, 
7D4H<>< A4EFDB=>< @B89?9= < ;A4K9A<S @9FD<> @B89?9=. 

 

&9@O <A8<6<8G4?PAOI CDB9>FB6:  
�?S G>D9C?9A<S <;GK9AAB7B @4F9D<4?4 CD98GE@BFD9AB 6OCB?A9A<9 <A8<6<8G4?PAB7B 

CDB9>F4 6 D4@>4I K4EB6 E4@BEFBSF9?PAB= D45BFO. #DB9>F @B:9F 5OFP 6OCB?A9A >4> 
<A8<6<8G4?PAB, F4> < 6 @<A<-7DGCC9 (2-3 K9?.), CD< GE?B6<<, KFB B5N9@ D45BFO F4>:9 
5G89F G69?<K9A. � >BAJ9 E9@9EFD4 CB >4:8B@G CDB9>FG CD98EF46?S9FES @<A<-CD9;9AF4J<S B 
D9;G?PF4F4I D45BFO. 

&9@4F<>4 <A8<6<8G4?PAB7B CDB9>F4 E6S;4A4 E F9@B= ��$ @47<EFD4AF4. *9?P D45BFO – 
<ECB?P;B64A<9 @9FB8B6 7?G5<AAB7B B5GK9A<S 6 E6B9= A4GKAB= D45BF9. 



 

&9@O BCDBEB6 A4 ;4AOF<OI:  
%6S;4AO E @4F9D<4?B@ CD98O8GM<I ?9>J<=, 4 F4>:9 ?<KAO@ BCOFB@ EFG89AFB6. 

%FG89AFO @B7GF CD98?474FP 64D<4AFO D9L9A<= CBEF46?9AAB= CD9CB8464F9?9@ ;484K<, 4 
F4>:9 <AEFDG@9AFO D9L9A<S. 

#D<@9DO 6BCDBEB6: 
 

1.�4>4S A9=DBE9F964S @B89?P <; C9D9K<E?9AAOI 6 ?GKL9= EF9C9A< CB8IB8<F 8?S 
CDB7AB;<DB64A<S 6D9@9AAOI CBE?98B64F9?PABEF9=? 

a) Single-Layer Perceptron b) CNN  

c) LSTM d) Multi-layer Perceptron 

 

2. �4> A4;O649FES A9E>B?P>B CD<@9DB6 <; B5GK4RM9= 6O5BD><, <ECB?P;GRM<IES 8?S 
B8AB@B@9AFAB7B D4EK9F4 7D48<9AF4 < 69EB6 E9F<? 
 

3. #BK9@G @B89?< A4 E69DFBKAOI A9=DBAAOI E9FSI CB>4;O64RF A4<?GKL<9 CB>4;4F9?< CB 
>?4EE<H<>4J<< B5N9>FB6 A4 <;B5D4:9A<SI CB ED46A9A<R E 8DG7<@< @B89?S@<? 

 a)"A< 6 6OEB>B= EF9C9A< BCF<@<;<DB64AO 
8?S B5D45BF>< 69>FBDB6 E K<E?B6O@<, 4 A9 
>4F97BD<4?PAO@< CD<;A4>4@<  

b)"A< B5?484RF L<DB><@ A45BDB@ 
<AEFDG@9AFB6 CD9B5D4;B64A<S 
CD<;A4>B6B7B CDBEFD4AEF64, >BFBDO9 
@B:9F 64DP<DB64FP D4;D45BFK<> 6 @B89?< 

c)"A< GK<FO64RF >BDD9?SJ<R E@9:AOI 
>B@CBA9AF 69>FBD4 

d)"A< <ECB?P;GRF EGM9EF69AAB 5о?PL99 
K<E?B A4EFD4<649@OI C4D4@9FDB6, CB 
ED46A9A<R E 8DG7<@< @B89?S@< 

 

3.2. &<CB6O9 ;484A<S 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9 
«!9=DBAAO9 E9F<» 
%FG89AF 6OCB?AS9F CD9;9AF4J<R, 4 F4>:9 89@BAEFD<DG9F CDB7D4@@AO= >B8. �BCDBEO CB 
D9;G?PF4F4@ @B7GF ;48464FP 6E9 EFG89AFO 7DGCCO, A9 FB?P>B CD9CB8464F9?P. 

 

4. �9FB8<K9E><9 @4F9D<4?O, BCD989?ONщ<9 CDBJ98GDO BJ9A<64A<O 
B5D4;B64F9?PAOI D9;G?PF4FB6 B5GK9A<O  

4.1.  9FB8<K9E><9 @4F9D<4?O 8?S BJ9A>< F9>GM97B >BAFDB?S GEC9649@BEF< CB 
8<EJ<C?<A9. 

�?S BJ9A>< F9>GM9= GEC9649@BEF< <ECB?P;G9FES D9=F<A7B64S E<EF9@4 BJ9A<64A<S: 
&45?<J4  – �4??PAO9 BJ9A>< 8?S Q?9@9AFB6 >BAFDB?S  

1?9@9AFO GK95AB= 
89SF9?PABEF< 

 4>E<@4?PAO= 
54?? E A4K4?4 
E9@9EFD4 

"J9A<649@4S 
>B@C9F9AJ<S 

#B87BFB6>4 > 
?45BD4FBDAO@ ;4ASF<S@ 
< ;4M<F4 BFK9F4 CB 
?45BD4FBDAB= D45BF9 

15*4=60 �"#�-1.1; �"#�-2.3; 
�"#�-3.2; �"#�-3.3; 
�#�-2.2; �#�-2.3 

�4M<F4 <A8<6<8G4?PAOI 
CDB9>FB6 

40 �"#�-1.1; �"#�-2.3; 
�"#�-3.2; �"#�-3.3; 
�#�-2.2; �#�-2.3 

 



4.2.  9FB8<K9E><9 @4F9D<4?O 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9. 
 

"J9A>4 ;4 Q>;4@9A 6OEF46?S9FES A4 BEAB69 6OCB?A9AAOI ?45BD4FBDAOI D45BF < 
CD98EF46?9A<S < ;4M<FO <A8<6<8G4?PAB7B CDB9>F4. #D<@9AS9FES D9=F<A7B64S E<EF9@4 8?S 
BJ9A>< F9>GM9= GEC9649@BEF< B5GK4RM<IES. 

 

&45?<J4  – �4??PAO9 BJ9A>< 8?S Q?9@9AFB6 >BAFDB?S  

1?9@9AFO GK95AB= 
89SF9?PABEF< 

 4>E<@4?PAO= 
54?? E A4K4?4 
E9@9EFD4 

"J9A<649@4S 
>B@C9F9AJ<S 

#B87BFB6>4 > 
?45BD4FBDAO@ ;4ASF<S@ 
< ;4M<F4 BFK9F4 CB 
?45BD4FBDAB= D45BF9 

15*4=60 �"#�-1.1; �"#�-2.3; 
�"#�-3.2; �"#�-3.3; 
�#�-2.2; �#�-2.3 

�4M<F4 <A8<6<8G4?PAOI 
CDB9>FB6 

40 �"#�-1.1; �"#�-2.3; 
�"#�-3.2; �"#�-3.3; 
�#�-2.2; �#�-2.3 

Q>;4@9A   

�9D9EK9F 54??B6 6 BJ9A>< CDB@9:GFBKAB= GEC9649@BEF< 
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