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4A4?<;4 < B5D45BF>< 
84AAOI  
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!4 Q>;4@9A4J<BAAO9 6BCDBEO 84AO CB?AO9 4D7G@9AF<DB64AAO9 
BF69FO. %FG89AF 89@BAEFD<DG9F EHBD@<DB64AABEFP 
8<EJ<C?<A4DAOI >B@C9F9AJ<= A4 <FB7B6B@ GDB6A9, 
B5A4DG:<649F 6E9EFBDBAA99, E<EF9@4F<K9E>B9 < 7?G5B>B9 ;A4A<9 
GK95AB7B @4F9D<4?4 CB F9@4F<>9: F9BD9F<K9E><9 BEAB6O 4A4?<;4 
84AAOI, CD<AJ<CO B5GK9A<S < CD<@9A9A<S A9=DBAAOI E9F9=, 
4DI<F9>FGD4 7?G5B><I A9=DBAAOI E9F9=, CD<@9AS9@OI 6 D9L9A<< 
CD4>F<K9E><I ;484K E6S;4AAOI E 4A4?<;B@ <;B5D4:9A<= < 
F9>EFB6, F9BD9F<K9E><9 BEAB6O < 4?7BD<F@O B5GK9A<S E 
CB8>D9C?9A<9@, CD<@9A9A<9 B5GK9A<S E CB8>D9C?9A<9@ 8?S 
CD4>F<K9E><I ;484K. %FG89AF GE6B<? BEAB6AGR ?<F9D4FGDG < 
;A4>B@ E 8BCB?A<F9?PAB= ?<F9D4FGDB=, D9>B@9A8B64AAB= 
CDB7D4@@B=, E6B5B8AB BC9D<DG9F CD<B5D9F9AAO@< ;A4A<S@<, 
G@9A<S@<, CD<@9AS9F <I CD< 6OCB?A9A<< ;484A<=. 
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%FG89AF 89@BAEFD<DG9F EHBD@<DB64AABEFP 8<EJ<C?<A4DAOI 
>B@C9F9AJ<= A4 GDB6A9 A<:9 CBDB7B6B7B, CDBS6?S9FES 
A98BEF4FBKABEFP ;A4A<=. �<EJ<C?<A4DAO9 >B@C9F9AJ<< A9 
EHBD@<DB64AO. #DBS6?S9FES CB?AB9 <?< CD4>F<K9E>< CB?AB9 
BFEGFEF6<9 ;A4A<= CB F9@4@ 8<EJ<C?<AO, BFEGFEF6GRF A46O>< 
D9L9A<S ;484K. 
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3.1. � E>45 @50;870F88 48AF8?;8=O 8A?>;P7CNBAO A;54CNI85 D>@<O 8 <5B>4O 
B5:CI53> :>=B@>;O  

&5<0 8/8;8 @0745; (>@<O/<5B>4O B5:CI53> 
:>=B@>;O CA?5205<>AB8 

#�-5.1 �=05B <0B5<0B8G5A:85 <5B>4O 8 A@54AB20 A1>@0, 0=0;870 8 >1@01>B:8 40==OE  
%<EF9@O 7?G5B>B7B B5GK9A<S �9>J<< 
"5GK9A<9 E CB8>D9C?9A<9@ �9>J<< 
 9FB8O D45BFO E F45?<J4@< E Python. �7D974J<S < 
6<;G4?<;4J<S 84AAOI. #DB6989A<9 C9D6<KAB7B 4A4?<;4 
84AAOI. 

#D4>F<K9E><9 ;4ASF<S 

#�-5.2 '<55B ?@8<5=OBP <0B5<0B8G5A:85 <5B>4O 8 A@54AB20 A1>@0, 0=0;870 8 >1@01>B:8 
40==OE  

%<EF9@O 7?G5B>B7B B5GK9A<S �9>J<< 
"5GK9A<9 E CB8>D9C?9A<9@ �9>J<< 
 9FB8O D45BFO E F45?<J4@< E Python. �7D974J<S < 
6<;G4?<;4J<S 84AAOI. #DB6989A<9 C9D6<KAB7B 4A4?<;4 
84AAOI. 
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#�-5.3 �;0455B =02O:0<8 ?@8<5=5=8O <0B5<0B8G5A:8E <5B>4>2 4;O <>45;8@>20=8O 8 
@07@01>B:8 A8AB5< A1>@0, 0=0;870 8 >1@01>B:8 40==OE A 8A?>;P7>20=85< A>2@5<5==OE 
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%<EF9@O 7?G5B>B7B B5GK9A<S �9>J<< 
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 9FB8O D45BFO E F45?<J4@< E Python. �7D974J<S < 6<;G4?<;4J<S 
84AAOI. #DB6989A<9 C9D6<KAB7B 4A4?<;4 84AAOI. 

#D4>F<K9E><9 ;4ASF<S 

 

3.2. &8?>2O5 <0B5@80;O B5:CI53> :>=B@>;O CA?5205<>AB8 >1CG0NI8EAO 

#�-5 %?>A>15= ?@8<5=OBP <0B5<0B8G5A:85 <5B>4O 4;O <>45;8@>20=8O 8 @07@01>B:8 
A8AB5< A1>@0, 0=0;870 8 >1@01>B:8 40==OE A 8A?>;P7>20=85< A>2@5<5==OE 
8=D>@<0F8>==OE B5E=>;>389  

#D<@9D ;484A<S A4 CD4>F<K9E>B9 ;4ASF<9 
1 &9?P D45BFO:  
1.1 �;GK<FP BEAB6O D45BFO E @9FB84@< >?4EE<H<>4J<< 6 @4L<AAB@ B5GK9A<<. 
2 #B87BFB6>4 > D45BF9: 
2.1 �ECB?P;GS ?<F9D4FGDG, <;GK<FP D45BFG E @9FB84@< @4L<AAB7B B5GK9A<S < 5<5?<BF9>B= 

Tensorflow. 

3 �484A<9: 
3.1 !9B5IB8<@B C9D9=F< CB EEO?>9, CDBE@BFD9FP CD<@9D < 6OCB?A<FP E?98GRM99 ;484A<9, 

<ECB?P;GS @9FB8 kNN. 
�EIB8AO9 84AAO9: 
�E97B 5 >?4EEB6, >4:8O= >?4EE 8B?:9A <@9FP E6B= GA<>4?PAO= J69F, A4 >4:8O= >?4EE CB 

30 B5N9>FB6 (@B:9F9 <ECB?P;B64FP E6B< 84AAO9, 7?46AB9 ;48B>G@9AF<DB64FP) 
%EO?>4 A4 CD<@9D @9FB84 kNN: 

https://colab.research.google.com/drive/1ULlFjTDe1DNCHPLc0bu_bbatU-HNbHJJ?usp=sharing 

3.2 !9B5IB8<@B C9D9=F< CB EEO?>9, CDBE@BFD9FP CD<@9D < 6OCB?A<FP E?98GRM99 ;484A<9, 
<ECB?P;GS @9FB8 D9L4RM<I 89D96P96.  

�EIB8AO9 84AAO9: 
#D98EF46PF9 E959, KFB 6O - @98<J<AE><= <EE?98B64F9?P, EB5<D4RM<= 84AAO9 8?S 

<EE?98B64A<S. �O EB5D4?< 84AAO9 B A9E>B?P><I C4J<9AF4I, EFD484RM<I B8A<@ < F9@ :9 
;45B?964A<9@. � IB89 ?9K9A<S >4:8O= C4J<9AF CD<A<@4? B8<A <; 5 CD9C4D4FB6: CD9C4D4F A, 
CD9C4D4F B, CD9C4D4F c, CD9C4D4FO x < y. 

�4L4 ;484K4 EBEFB<F 6 FB@, KFB5O CBEFDB<FP @B89?P, CB;6B?SRMGR BCD989?<FP, >4>B9 
?9>4DEF6B @B:9F CB8B=F< 5G8GM9@G C4J<9AFG E F9@ :9 ;45B?964A<9@. #D<;A4>4@< QFB7B A45BD4 
84AAOI S6?SRFES 6B;D4EF, CB?, 4DF9D<4?PAB9 846?9A<9 < GDB69AP IB?9EF9D<A4 G C4J<9AFB6, 4 
J9?PR - ?9>4DEF6B, A4 >BFBDB9 BFD947<DB64? >4:8O= C4J<9AF. 

ЭFB CD<@9D @AB7B>?4EEB6B7B >?4EE<H<>4FBD4, < 6O @B:9F9 <ECB?P;B64FP B5GK4RMGR 
K4EFP A45BD4 84AAOI 8?S CBEFDB9A<S 89D964 D9L9A<=, 4 ;4F9@ <ECB?P;B64FP 97B 8?S CD98E>4;4A<S 
>?4EE4 A9<;69EFAB7B C4J<9AF4 <?< 8?S A4;A4K9A<S ?9>4DEF64 AB6B@G C4J<9AFG. 

�EFBKA<> 84AAOI: IBM 

%EO?>4 A4 A45BD 84AAOI: 
https://drive.google.com/file/d/11GtR4R4aRHvASNhkT3nvtNruaJtCCi4D/view?usp=sharing 

%EO?>4 A4 CD<@9D @9FB84 D9L4RM<I 89D96P96 < A4 A45BD 84AAOI: 
https://colab.research.google.com/drive/1wSy3C-

SuqC9yJFex3hPAvXNWDnhYUSdc#scrollTo=Rm9E8HBmUtuH 

https://drive.google.com/file/d/1gLlp4K7SFuWsM5rcD3MTWTIPSnwkomOW/view?usp=sharing 

 



3.3 !9B5IB8<@B C9D9=F< CB EEO?>9, CDBE@BFD9FP CD<@9D < 6OCB?A<FP E?98GRM99 ;484A<9, 
<ECB?P;GS ?B7<K9E>GR D97D9EE<R. 

�EIB8AO9 84AAO9: 
%89?4FP BJ9A>G A45BD4 84AAOI B 6O:<649@BEF< "&<F4A<>4" CD< CB@BM< ?B7<K9E>B= 

D97D9EE<<. 
%EO?>4 A4 A45BD 84AAOI: 
https://drive.google.com/drive/folders/10E3QfSH7heG1Z62eA5KpmNvLMrKkKaOb?usp=sha

ring 

%EO?>4 A4 CD<@9D @9FB84 ?B7<K9E>B= D97D9EE<<: 
https://colab.research.google.com/drive/1WpbVl5eTdCtcq0og86xWVuCst72ZB9mF?usp=sharing 

#D<@9D F<CB6OI 6BCDBEB6 > ;4K9FG 
1. 'FB F4>B9 <E>GEEF69AAO= <AF9??9>F (��), < >4><9 ;484K< BA @B:9F D9L4FP? 
2. �4><9 BEAB6AO9 B5?4EF< < CB88<EJ<C?<AO <E>GEEF69AAB7B <AF9??9>F4 EGM9EF6GRF? 
3. �4><9 @9FB8O <E>GEEF69AAB7B <AF9??9>F4 <ECB?P;GRFES 8?S D9L9A<S ;484K B5GK9A<S E 

GK<F9?9@ (supervised learning), B5GK9A<S 59; GK<F9?S (unsupervised learning) < B5GK9A<S E CB8>D9C?9A<9@ 
(reinforcement learning)? 

4. 'FB F4>B9 A9=DBAAO9 E9F<, < >4> BA< CD<@9ASRFES 6 <E>GEEF69AAB@ <AF9??9>F9? 
5. �4><9 4?7BD<F@O B5D45BF>< 9EF9EF69AAB7B S;O>4 (Natural Language Processing, NLP) 

<ECB?P;GRFES 8?S 4A4?<;4 < 79A9D4J<< F9>EF4? 
6. �4><9 @9FB8O < <AEFDG@9AFO 8?S >B@CPRF9DAB7B ;D9A<S CD<@9ASRFES 6 <E>GEEF69AAB@ 

<AF9??9>F9? 
7. �4>B6O CD<AJ<CO D45BFO D9>B@9A84F9?PAOI E<EF9@, < >4><9 @9FB8O BA< <ECB?P;GRF 8?S 

CD98BEF46?9A<S D9>B@9A84J<=? 
8. �4><9 BEAB6AO9 4EC9>FO < @9FB8O BCF<@<;4J<< 6>?RK49F 6 E95S <E>GEEF69AAO= 

<AF9??9>F? 
9. �4><9 6O;B6O < QF<K9E><9 6BCDBEO E6S;4AO E D4;6<F<9@ < <ECB?P;B64A<9@ 

<E>GEEF69AAB7B <AF9??9>F4? 
10. �4><9 S;O>< CDB7D4@@<DB64A<S < <AEFDG@9AFO <ECB?P;GRFES 8?S D4;D45BF>< E<EF9@ 

<E>GEEF69AAB7B <AF9??9>F4? 
11. �4> CDB<EIB8<F B5GK9A<9 @B89?9= <E>GEEF69AAB7B <AF9??9>F4, < >4> BJ9A<64RFES <I 

D9;G?PF4FO? 
12. �4>B6O CD<@9DO CD4>F<K9E><I CD<?B:9A<= <E>GEEF69AAB7B <AF9??9>F4 6 D4;?<KAOI 

BFD4E?SI? 

�4A> >BAFDB?PAOI 6BCDBEB6, ;484A<= < <AOI @4F9D<4?B6, <ECB?P;G9@OI 6 CDBJ9EE9 
CDBJ98GD F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<< A4IB8<FES 6 GK95AB-@9FB8<K9E>B@ 
>B@C?9>E9 8<EJ<C?<AO </<?< CD98EF46?9A 6 Q?9>FDBAAB= <AHBD@4J<BAAB-B5D4;B64F9?PAB= 
ED989 CB URI: http://www.aup.uisi.ru/. 

3.3.  5B>48G5A:85 <0B5@80;O ?@>2545=8O B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 
0BB5AB0F88 >1CG0NI8EAO 

#9D9K9AP @9FB8<K9E><I @4F9D<4?B6 8?S CB87BFB6>< > F9>GM9@G >BAFDB?R < 
CDB@9:GFBKAB= 4FF9EF4J<<: 

1.  9FB8<K9E><9 G>4;4A<S > 6OCB?A9A<R CD4>F<K9E><I D45BF CB 8<EJ<C?<A9 «%<EF9@O 
<E>GEEF69AAB7B <AF9??9>F4». –URL: http://aup.uisi.ru/4630175/ 

 

 

 

https://colab.research.google.com/drive/1WpbVl5eTdCtcq0og86xWVuCst72ZB9mF?usp=sharing
http://www.aup.uisi.ru/
http://aup.uisi.ru/4630175/

