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1. &5?L < ??4=<DG5<O5 D57G?LF4FO >E6>5=<O 4<EF<??<=O 

&5?LN >E6>5=<O 4<EF<??<=O O6?O5FEO D>D<<D>64=<5 E?54GNM<E >><?5F5=F<=: 

3 '�-1 3 %?>E>55= >EGM5EF6?OFL >D<F<G5E><= 4=4?<7 ?D>5?5<=OE E<FG4F<= =4 

>E=>65 E<EF5<=>7> ?>4E>44, 6OD454FO64FL EFD4F57<N 45=EF6<=. 

3 ��-5 3 %?>E>55= G?D46?OFL ?>?GG5=<5<, ED4=5=<5<, ?5D544G5=, >5D45>F>>= 

5>?LL<E 44==OE. 

$57G?LF4F4<< >E6>5=<O 4<EF<??<=O O6?ONFEO E?54GNM<5 <=4<>4F>DO 4>EF<65=<O 

>><?5F5=F<=: 

�'�-1.1 �OO6?O5F ?D>5?5<=GN E<FG4F<N, =4 >E=>65 E<EF5<=>7> ?>4E>44 

>EGM5EF6?O5F 5U <=>7>D4>F>D=O= 4=4?<7 < 4<47=>EF<>G. 

�'�-1.2 �EGM5EF6?O5F ?><E>, >F5>D < E<EF5<4F<74F<N <=D>D<4F<< 4?O 

>?D545?5=<O 4?LF5D=4F<6=OE 64D<4=F>6 EFD4F57<G5E><E D5L5=<= 6 ?D>5?5<=>= E<FG4F<<. 

�'�-1.3 �D54?4745F < >5>E=>6O645F EFD4F57<N 45=EF6<= E GG5F>< >7D4=<G5=<=, 

D<E>>6 < 6>7<>6=OE ?>E?54EF6<=. 

���-5.1 �EGM5EF6?O5F <>=<F>D<=7 < >F5=>G ?D><76>4<F5?L=>EF< >5D45>F>< 

5>?LL<E 44==OE. 

���-5.2 �E?>?L7G5F <5F>4O < <=EFDG<5=FO ?>?GG5=<O, ED4=5=<O, ?5D544G<, 

>5D45>F>< 5>?LL<E 44==OE. 

���-5.3 $47D454FO645F ?D54?>65=<O ?> ?>6OL5=<N ?D><76>4<F5?L=>EF< 

>5D45>F>< 5>?LL<E 44==OE. 

2. �444G< >E6>5=<O 4<EF<??<=O 

�5GG<FL EFG45=F>6 >EGM5EF6?OFL D45>FO ?> <EE?54>64=<N 5>?LL<E 44==OE E 

?D<<5=5=<5< F5E=>?>7<= 7?G5>>>7> >5GG5=<O < D47D454FO64FL <=F5??5>FG4?L=O5 E<EF5<O 

E <E?>?L7>64=<5< <=EFDG<5=F4D<O 5<5?<>F5> Python, R, ?G5?<G=OE >5?4G=OE E5D6<E>6, 

>F5=<64FL MDD5>F<6=>EFL <E D45>FO < 6=54DOFL 6 ?D<?>65=<O: 

3 >5GG<FL EFG45=F>6 6OO6?OFL, D>D<<D>64FL < E>7?4E>6O64FL FD55>64=<O > 

D57G?LF4F4< 4=4?<F<G5E><E D45>F E ?D<<5=5=<5< F5E=>?>7<= 7?G5>>>7> >5GG5=<O; 

3 >5GG<FL EFG45=F>6 ?D<=F<?4< ??4=<D>64=<O < >D74=<74F<< 4=4?<F<G5E><E D45>F 

E <E?>?L7>64=<5< F5E=>?>7<= 7?G5>>>7> >5GG5=<O; 

3 >5GG<FL EFG45=F>6 ?>47>F46?<64FL 44==O5 4?O ?D>6545=<O 4=4?<F<G5E><E D45>F 

?> <EE?54>64=<N 5>?LL<E 44==OE <5F>44<< 7?G5>>>7> >5GG5=<O; 

3 >5GG<FL EFG45=F>6 ?D>6>4<FL 4=4?<F<G5E>>5 <EE?54>64=<5 < D47D454FO64FL 

?D<?>65=<O E ?D<<5=5=<5< F5E=>?>7<= 7?G5>>>7> >5GG5=<O 6 E>>F65FEF6<< E 

FD55>64=<O<< 74>47G<>4. 

3. �5EF> 4<EF<??<=O 6 EFDG>FGD5 >5D47>64F5?L=>= ?D>7D4<<O 

�<EF<??<=4 >F=>E<FEO > G4EF< >5D47>64F5?L=>= ?D>7D4<<O, D>D<<DG5<>= 

GG4EF=<>4<< >5D47>64F5?L=OE >F=>L5=<=, ?D54?4745FEO >5GG4NM<<EO =4 6O5>D. 

�<EF<??<=4 6E>4<F 6 <>4G?L «�5M5?D>D5EE<>=4?L=O5 <>4G?< ?> 6O5>DG» 3 

«�D<>?44=>= <>4G?L». 

4. %5<5EFD(O) >E6>5=<O < D>D<4(O) ?D><56GF>G=>= 4FF5EF4F<< ?> 4<EF<??<=5 

&D5F<= E5<5EFD, M>74<5= 

5. �E>4=O5 FD55>64=<O 4?O >E6>5=<O 4<EF<??<=O 

�?O GE?5L=>7> >E6>5=<O 4<EF<??<=O FD55GNFEO D57G?LF4FO >5GG5=<O ?> 

E?54GNM<< 4<EF<??<=4<: %F4F<EF<G5E><= 4=4?<7 44==OE, �6545=<5 6 <=F5??5>FG4?L=O= 

4=4?<7 44==OE. 



6. /7O> D54?<74F<< 

$GEE><= 

7. �5N5< 4<EF<??<=O 

�5M4O FDG4>5<>>EFL 4<EF<??<=O E>EF46?O5F 3 7.5., 108 G4E>6, <7 >>F>DOE: 

-?5>F<<: 16 G. 

-?45>D4F>D=O5: 16 G. 

  6 F>< G<E?5 ?D4>F<G5E>4O ?>47>F>6>4: 16 G. 

�5N5< E4<>EF>OF5?L=>= D45>FO EFG45=F4 >?D545?5= GG55=O< ??4=><. 

8. %>45D64=<5 4<EF<??<=O, EFDG>FGD<D>64==>5 ?> F5<4< 

&5<4 1. �E=>6O < 4DE<F5>FGDO 7?G5>><E =5=D>==OE E5F5=. 

�DE<F5>FGDO 7?G5>><E =5=D>==OE E5F5=. $54?<74F<O 7?G5>><E ?>?=>E6O7=OE 

=5=D>E5F56OE <>45?5=. 

 

&5<4 2. $47D45>F>4 ?D<?>65=<=, <E?>?L7GNM<E 7?G5>>>5 >5GG5=<5. 

�D>5>F<D>64=<5 < D4765DFO64=<5 ?D<?>65=<=, <E?>?L7GNM<E 7?G5>><5 =5=D>==O5 

E5F<. $47D45>F>4 < D4765DFO64=<5 ?D<?>65=<= E 7?G5>><<< =5=D>E5F56O<< <>45?O<<. 

 

&5<4 3. �D4>F<G5E><5 4E?5>FO >5GG5=<O 7?G5>><E =5=D>==OE E5F5=. 

�5F>4O ?>6OL5=<5 MDD5>F<6=>EF< D47D45>F>< < >5GG5=<O 7?G5>><E =5=D>==OE 

E5F5=. �=EFDG<5=FO ?>6OL5=<O MDD5>F<6=>EF< ?D>5>F<D>64=<O < >5GG5=<O 7?G5>><E 

=5=D>==OE E5F5=. 

 

&5<4 4. �D4>F<G5E><5 4E?5>FO <>45?<D>64=<O ?>E?54>64F5?L=>EF5=. 

�?G5>><5 =5=D>==O5 E5F< 4?O <EE?54>64=<O 6D5<5==OE ?>E?54>64F5?L=>EF5=. 

�EE?54>64=<5 F5>EF>6 7?G5>><<< =5=D>E5F56O<< <>45?O<<. 
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>><?LNF5D=>< 7D5=<<. 

%65DF>G=O5 =5=D>==O5 E5F< < 46F>M=>>45DO 4?O D5L5=<O 7444G >><?LNF5D=>7> 

7D5=<O. %57<5=F4F<O < >?4EE<D<>4F<O >5N5>F>6 =4 <7>5D465=<OE E ?><>MLN 7?G5>><E 

=5=D>==OE E5F5=. 

 

&5<4 6. �D4>F<G5E><5 4E?5>FO <E?>?L7>64=<O 7?G5>><E =5=D>==OE E5F5= 6 7444G4E 

?>=<<4=<O 5EF5EF65==>7> O7O>4. 

�E?>?L7>64=<5 7?G5>><E =5=D>==OE E5F5= 6 7444G4E ?>=<<4=<O 5EF5EF65==>7> 

O7O>4. $54?<74F<O G4F-5>F E<EF5< E ?><>MLN <=EFDG<5=F>6 7?G5>>>7> >5GG5=<O. 

 

&5<4 7. �?G5>><5 ?>D>644NM<5 <>45?<. 

�5=5D4F<6=>-E>EFO74F5?L=O5 =5=D>==O5 E5F<. �5=5D4F<O <7>5D465=<= < 

6D5<5==OE ?>E?54>64F5?L=>EF5=. 

 

&5<4 8. �EE?54>64=<O ?> 7?G5>>><G >5GG5=<N. 

�44?F4F<O =5=D>E5F56OE <>45?5=. �5GG5=<5 E ?>4>D5??5=<5<. �EE?54>64=<5 

?D>F54GDO 4>>5GG5=<O =5=D>==OE E5F5=. 

9. &5>GM<= >>=FD>?L ?> 4<EF<??<=5 

&5>GM<= >>=FD>?L ?> 4<EF<??<=5 ?D>6>4<FEO ?GF5< >>=FD>?O ?>E5M45<>EF<, 

?D>6545=<O >>=FD>?L=OE D45>F, ?D>65D>< ?45>D4F>D=OE D45>F 6 6<45 >5EG645=<O 

4?7>D<F<4 < D57G?LF4F>6 57> D45>FO.  



�D4>F<G5E>4O ?>47>F>6>4 >F5=<645FEO ?> D57G?LF4F4< 6O?>?=5==OE ?45>D4F>D=OE 

D45>F. 

10. �>DO4>> ?D>6545=<O < >D<F5D<< >F5=<64=<O ?D><56GF>G=>= 4FF5EF4F<< 

->74<5= 6 FD5FL5< E5<5EFD5 ?D>6>4<FEO 6 ?<EL<5==>= D>D<5 ?> 5<?5F4<. %FG45=F 

4>?GE>45FEO > M>74<5=G 6 E?GG45, 5E?< >= E44? 6E5 ?45>D4F>D=O5 D45>FO. 

->74<5=4F<>==O= 5<?5F E>EF><F <7 46GE G4EF5=. �D>4>?6<F5?L=>EFL M>74<5=4 1,5 G4E4. 

�5D64O G4EFL ?D54EF46?O5F E>5>= 6>?D>E ?> ?5>F<>==><G >GDEG D4745?>6 1-8, 

?D>65DONM<E �'�-1.1, �'�-1.2, �'�-1.3. �F65F =4 6>?D>E ?5D6>= G4EF< 445FEO 6 6<45 

?<EL<5==>7> >F65F4 E D4765D=GFO< <7?>65=<5< <4F5D<4?4. 

�F>D4O G4EFL E>45D6<F >4=G 7444GG, ?D>65DONMGN ���-5.1, ���-5.2 < ���-5.3.   

�F65F =4 6>?D>E 6F>D>= G4EF< ?D54?>?4745F ?D>7D4<<=GN D54?<74F<N ?D54?4745<>= 

7444G< E F5>D5F<G5E><< >5>E=>64=<5< D5L5=<O < <=F5D?D5F4F<5= ?>?GG5==OE 
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 1.�4>4O =5=D>E5F564O <>45?L <7 ?5D5G<E?5==OE 6 ?GGL5= EF5?5=< ?>4E>4<F 4?O 

?D>7=>7<D>64=<O 6D5<5==OE ?>E?54>64F5?L=>EF5=? 

a) Single-Layer Perceptron b) CNN  

c) LSTM d) Multi-layer Perceptron 
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b)�=< >5?444NF L<D>><< =45>D>< 

<=EFDG<5=F>6 ?D5>5D47>64=<O 

?D<7=4>>6>7> ?D>EFD4=EF64, >>F>DO5 

<>65F 64DL<D>64FL D47D45>FG<> 6 <>45?< 

c)�=< GG<FO64NF >>DD5?OF<N E<56=OE 

>><?>=5=F 65>F>D4 

d)�=< <E?>?L7GNF EGM5EF65==> 5>?LL55 

G<E?> =4EFD4<645<OE ?4D4<5FD>6, ?> 
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ED54=54D<D<5F<G5E>>5 ?> D57G?LF4F4< >>=FD>?L=OE < ?45>D4F>D=OE D45>F < 

M>74<5=4F<>==>= >F5=>< E >>DG7?5=<5< 4> 5?<64=L57> F5?>7>. 
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«Moodle» 

5) �F5=>G=O5 <4F5D<4?O F5>GM57> >>=FD>?O < ?D><56GF>G=>= 4FF5EF4F<< ?> 

4<EF<??<=5 (�D<?>65=<5 1). 
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4) 'G55=4O < GG55=>-<5F>4<G5E>4O ?<F5D4FGD4, GG55=>-<5F>4<G5E><5 < 4DG7<5 

<4F5D<4?O, =5>5E>4<<O5 4?O <7GG5=<O 4<EF<??<=O: 

1. �6>M? �D4E. Data Science: �4G>4 > 44==OE E =G?O. 2-5 <744=<5. 3 %�5: �%�-

�5F5D5GD7, 2021. 3 416 E. 

2. %554EFLO= $4L>4, �4E<4 �<D464?<?<. Python < <4L<==>5 >5GG5=<5. 3 �.: 

�<4?5>F<>4, 2020. 3 848 E. 

3. Ameet V. Joshi. Machine Learning and Artificial Intelligence. 3 Springer Nature 

Switzerland AG, 2020. 3 261 E. 

4. Denis Rothman. Artificial Intelligence by Example. Second Edition. 3 Packt 

Publishing, 2020. 3 578 E. 

5. Stuart Russel, Peter Norvig. Artificial Intelligence. A Modern Approach. 4th Edition. 3 

Hoboken: Pearson, 2021. 3 1136 E. 

6. -=4DN �?4EE=5D. �?G5>>>5 >5GG5=<5 557 <4F5<4F<><. &>< 1. �E=>6O. 3 �.: ��� 

�D5EE, 2020. 3 580 E. 

7. -=4DN �?4EE=5D. �?G5>>>5 >5GG5=<5 557 <4F5<4F<><. &>< 2. �D4>F<>4. 3 �.: 

��� �D5EE, 2020. 3 612 E. 

8. /= �G4D5??>G, �>LG4 �5=46<>, �4D>= �GD6<??L . �?G5>>>5 >5GG5=<5. �F>D>5 

F65F=>5 <744=<5, <E?D46?5==>5. 3 �.: ��� �D5EE, 2018. 3 652 E. 

9. Roman Shirkin. Artificial Intelligence. The Complete Beginners9 Guide to Artificial 

Intelligence. 3 Amazon KDP Printing and Publishing, 2020. 3 107 E. 

10. $D4=EG4 ,>??5. �?G5>>>5 >5GG5=<5 =4 Python. 3 %�5: �<F5D, 2018. 3 400 E. 

 

5) $5EGDEO E5F< �=F5D=5F, =5>5E>4<<O5 4?O <7GG5=<O 4<EF<??<=O: 

�4<<5=>64=<5 %EO?>4 =4 D5EGDE �>EFG?=>EFL 

(E6>5>4=O= 4>EFG?/ 

>7D4=<G5==O= 4>EFG?) 

1 2 3 

�=D>D<4F<>==>-E?D46>G=O5 E<EF5<O 

�?G5<==>5 >5GG5=<5 https://moodle.ido.tsu.ru/cour

se/view.php?id=1401 

%6>5>4=O= 4>EFG? 

%65DF>G=4O =5=D>==4O E5FL 

=4 Python < Keras 

https://?<=G>E5?>7.DD/sverto

chnaya-nejronnaya-set-na-

python-i-keres/ 

%6>5>4=O= 4>EFG? 

%65DF>G=O5 =5=D>==O5 E5F< 

E =G?O 

https://medium.com/@balovb

ohdan/E65DF>G=O5-

=5=D>==O5-E5F<-E-=G?O-

4d5a1f0f87ec  

%6>5>4=O= 4>EFG? 

�?G5>>>5 >5GG5=<5 4?O 

=>6<G>>6: D4E?>7=45< 

<7>5D465=<O E ?><>MLN 

E65DF>G=OE E5F5= 

https://habr.com/ru/company/

wunderfund/blog/314872/  

%6>5>4=O= 4>EFG? 

�4G5< 64< 6<7G4?<74F<O 

4>F<64F<= <>45?< 

Tensorflow 

https://python-

school.ru/blog/tensorflow-

activation-visualization/  

%6>5>4=O= 4>EFG? 

&>=>4O =4EFD>=>4 

=5=D>==>= E5F< 

https://youtu.be/JiRQvEaq4w

U  

%6>5>4=O= 4>EFG? 

-?5>FD>==>-5<5?<>F5G=O5 E<EF5<O 

�4GG=4O 5<5?<>F5>4 &�' https://www.lib.tsu.ru/ %6>5>4=O= 4>EFG? 

-?5>FD>==>-5<5?<>F5G=4O 

E<EF5<4 «�4=L» 

https://e.lanbook.com/ �?O 46F>D<7<D>64==OE 

?>?L7>64F5?5= 



�<55D�5=<=>4 https://cyberleninka.ru/ %6>5>4=O= 4>EFG? 

�D>D5EE<>=4?L=O5 547O 44==OE 

�E>GEEF65==O= <=F5??5>F < 

ED5DO 57> ?D<<5=5=<O. 

�>6>EF< D47D45>F>< 

>64=F>6OE >><?LNF5D>6. 

�EE?54>64=<O 

<E>GEEF65==OE =5=D>==OE 

E5F5=. 

https://ai-news.ru  %6>5>4=O= 4>EFG? 

�>DF4? <<D>6OE 

E>D56=>64=<= >><4=4 ?> 

DM 

https://www.kaggle.com/ %6>5>4=O= 4>EFG? 

�474 44==OE F5<?5D4FGDO https://storage.googleapis.co

m/tensorflow/tf-keras-

datasets/jena_climate_2009_2

016.csv.zip 

%6>5>4=O= 4>EFG? 

 

 

13. �5D5G5=L <=D>D<4F<>==OE F5E=>?>7<= 

�D< >EGM5EF6?5=<< >5D47>64F5?L=>7> ?D>F5EE4 <E?>?L7G5FEO >5?4G=O= E5D6<E 

Google Colab, ?4>5F Anaconda (Python, R), 5<5?<>F5>< 4?O 7?G5>>>7> >5GG5=<O Tensorflow, 

Keras, Pytorch, E5D6<EO OpenAI. 

14. �4F5D<4?L=>-F5E=<G5E>>5 >55E?5G5=<5 

�G4<F>D<< 4?O ?D>6545=<O 74=OF<= ?5>F<>==>7> F<?4. 

�G4<F>D<< 4?O ?D>6545=<O ?45>D4F>D=OE 74=OF<=, <=4<6<4G4?L=OE < 7DG??>6OE 

>>=EG?LF4F<=, F5>GM57> >>=FD>?O < ?D><56GF>G=>= 4FF5EF4F<<. 

�><5M5=<O 4?O E4<>EF>OF5?L=>= D45>FO, >E=4M5==O5 >><?LNF5D=>= F5E=<>>= < 

4>EFG?>< > E5F< �=F5D=5F, 6 M?5>FD>==GN <=D>D<4F<>==>->5D47>64F5?L=GN ED54G < > 

<=D>D<4F<>==O< E?D46>G=O< E<EF5<4<. 

15. �=D>D<4F<O > D47D45>FG<>4E 

�>EU=>6 %5D75= �?44<<<D>6<G 3 >4=4. F5E=. =4G>, 4>F5=F >4D54DO F5>D5F<G5E><E 

>E=>6 <=D>D<4F<>< &�'. 


