


�6989A<9 

#@>3@0<<0 «%>740=85 =59@>==KE A5B59 =0 Python» @07@01>B0=0 2 A>>B25BAB288 A 

B@51>20=8O<8 : 4>?>;=8B5;L=K< >1I5>1@07>20B5;L=K< >1I5@072820NI8< ?@>3@0<<0< 

B5E=8G5A:>9 =0?@02;5==>AB8 8 =0?@02;5=0 =0 D>@<8@>20=85 C >1CG0NI8EAO =02K:>2 

?@>5:B8@>20=8O, >1CG5=8O 8 ?@8<5=5=8O 8A:CAAB25==KE =59@>==KE A5B59 4;O @5H5=8O 

7040G :><?LNB5@=>3> 7@5=8O, >1@01>B:8 5AB5AB25==>3> O7K:0 8 35=5@0B82=>3> 

<>45;8@>20=8O. 

�A:CAAB25==K9 8=B5;;5:B 8 <0H8==>5 >1CG5=85 O2;ONBAO >4=8<8 87 A0<KE 

1KAB@>@0ABCI8E >1;0AB59 A>2@5<5==>9 IT-8=4CAB@88. Python O2;O5BAO >A=>2=K< O7K:>< 2 

MB>9 AD5@5 1;03>40@O <>I=K< 181;8>B5:0< B0:8< :0: NumPy, TensorFlow, Keras 8 

PyTorch. #@>3@0<<0 >15A?5G8205B ?5@5E>4 >B B5>@5B8G5A:>3> ?>=8<0=8O <0B5<0B8G5A:8E 

>A=>2 =59@>A5B59 : ?@0:B8G5A:>9 @50;870F88 A;>6=KE 0@E8B5:BC@ 3;C1>:>3> >1CG5=8O. 

�:BC0;L=>ABL ?@>3@0<<K >1CA;>2;5=0 2KA>:8< A?@>A>< =0 A?5F80;8AB>2 2 >1;0AB8 

Data Science 8 Machine Learning. �C@A ?>72>;O5B >1CG0NI8<AO =5 ?@>AB> 8A?>;L7>20BL 

3>B>2K5 API, => 8 ?>=8<0BL 2=CB@5==NN @01>BC 0;3>@8B<>2, GB> :@8B8G5A:8 206=> 4;O 

A>740=8O MDD5:B82=KE 8 >?B8<878@>20==KE <>45;59. 

 

1. #BOEA<F9?PA4O ;4C<E>4 

�>FG4?PABEFP CDB7D4@@O. � M?>EC F8D@>2>9 B@0=AD>@<0F88 B5E=>;>388 

<0H8==>3> >1CG5=8O ?@>=8:0NB 2> 2A5 AD5@K 687=8: >B <548F8=K 8 D8=0=A>2 4> 

@072;5G5=89 8 8A:CAAB20. �=0=85 ?@8=F8?>2 @01>BK =59@>==KE A5B59 AB0=>28BAO 

:>=:C@5=B=K< ?@58<CI5AB2><. #@>3@0<<0 0:BC0;L=0, B0: :0: 405B ?@0:B8G5A:85 =02K:8 

@01>BK A 42C<O 254CI8<8 D@59<2>@:0<8 3;C1>:>3> >1CG5=8O (TensorFlow/Keras 8 

PyTorch), ?>72>;OO >1CG0NI8<AO A>74020BL @50;L=K5 ?@>4C:BK: A8AB5<K @0A?>7=020=8O 

87>1@065=89, G0B-1>BK, 35=5@0B>@K <C7K:8 8 0@B0. 

"F?<K<F9?PAO9 BEB59AABEF< CDB7D4@@O. #@>3@0<<0 A>G5B05B 3;C1>:>5 

?>3@C65=85 2 <0B5<0B8:C ?@>F5AA>2 (3@0485=B=K9 A?CA:, DC=:F88 ?>B5@L, >1@0B=>5 

@0A?@>AB@0=5=85 >H81:8) A 8=B5=A82=>9 ?@0:B8:>9. "1CG0NI85AO @01>B0NB A @50;L=K<8 

40B0A5B0<8 (MNIST, CIFAR-10, Fashion-MNIST), CG0BAO 1>@>BLAO A ?5@5>1CG5=85<, 

=0AB@0820BL 38?5@?0@0<5B@K 8 CG0AB2>20BL 2 A>@52=>20=8OE ?> <0H8==><C >1CG5=8N 

(Kaggle). "A>1>5 2=8<0=85 C45;O5BAO A@02=5=8N ?>4E>4>2 @07=KE D@59<2>@:>2 8 2K1>@C 

>?B8<0;L=>3> 8=AB@C<5=B0 ?>4 :>=:@5B=CN 7040GC. 

'G95AO9 88EF8C?8AO: 



�8=59=0O 0;351@0 8 >A=>2K <0B5<0B8G5A:>3> 0=0;870 4;O ML. �@E8B5:BC@0 

8A:CAAB25==>3> =59@>=0 8 <=>3>A;>9=>3> ?5@F5?B@>=0. �;C1>:>5 >1CG5=85 (Deep 

Learning): A25@B>G=K5 A5B8 (CNN), @5:C@@5=B=K5 A5B8 (RNN/LSTM), 02B>M=:>45@K, 

35=5@0B82=>-A>ABO70B5;L=K5 A5B8 (GAN). $01>B0 A D@59<2>@:0<8 TensorFlow, Keras, 

PyTorch. #@54>1@01>B:0 40==KE 8 feature engineering.  

�D4>F8G9E>89 88EF8C?8AO: 

$50;870F8O =59@>A5B8 «A =C;O» =0 NumPy. �;0AA8D8:0F8O 87>1@065=89 8 B5:AB0. 

�5=5@0F8O B5:AB>2, 0C48> 8 87>1@065=89. %53<5=B0F8O 87>1@065=89. 'G0AB85 2 CG51=>< 

A>@52=>20=88 ?> 0=0;87C 40==KE. 

*9?P >1@07>20B5;L=>9 ?@>3@0<<K: D>@<8@>20=85 C >1CG0NI8EAO :><?5B5=F89 2 

>1;0AB8 3;C1>:>3> >1CG5=8O, A?>A>1=>AB8 A0<>AB>OB5;L=> ?@>5:B8@>20BL, >1CG0BL 8 

>F5=820BL :0G5AB2> =59@>==KE A5B59 4;O @5H5=8O ?@8:;04=KE 7040G. 

�484K< ?@>3@0<<K: 

�5GG4NM89: 

" ?>7=0:><8BL A <0B5<0B8G5A:8<8 >A=>20<8 @01>BK =59@>==KE A5B59 (;8=59=0O 

0;351@0, 3@0485=B=K9 A?CA:); 

" =0CG8BL @50;87>2K20BL ?@>AB59H89 =59@>= 8 <=>3>A;>9=K9 ?5@F5?B@>= 157 

8A?>;L7>20=8O 2KA>:>C@>2=52KE 181;8>B5:; 

" >A2>8BL @01>BC A 181;8>B5:0<8 TensorFlow, Keras 8 PyTorch; 

" 87CG8BL 0@E8B5:BC@K CNN 4;O 7040G :><?LNB5@=>3> 7@5=8O 8 RNN/LSTM 4;O 

?>A;54>20B5;L=>AB59; 

" =0CG8BL ?@8<5=OBL <5B>4K @53C;O@870F88 4;O 1>@L1K A ?5@5>1CG5=85<; 

" >A2>8BL ?@>428=CBK5 0@E8B5:BC@K: Autoencoders 8 GANs 4;O 35=5@0F88 40==KE; 

" =0CG8BL ?@>2>48BL ?@54>1@01>B:C 40==KE @07;8G=KE B8?>2 (87>1@065=8O, B5:AB, 

0C48>). 

�BEC8FO64NM89:  

" 2>A?8BK20BL :C;LBC@C M:A?5@8<5=B0;L=>9 @01>BK: D8:A0F8N @57C;LB0B>2, 0=0;87 

>H81>:, 2545=85 ;>3>2 >1CG5=8O; 

" D>@<8@>20BL MB8G5A:>5 >B=>H5=85 : 8A?>;L7>20=8N �� (?@>1;5<K bias 2 40==KE, 

deepfakes); 

" 2>A?8BK20BL =0AB>9G82>ABL 2 ?>8A:5 >?B8<0;L=KE 38?5@?0@0<5B@>2 8 0@E8B5:BC@. 



 476864NM89:  

" @072820BL 0=0;8B8G5A:>5 <KH;5=85 8 A?>A>1=>ABL 8=B5@?@5B8@>20BL 3@0D8:8 

>1CG5=8O (loss/accuracy curves); 

" @072820BL =02K:8 8AA;54>20B5;LA:>9 45OB5;L=>AB8 G5@57 CG0AB85 2 A8<C;OF88 

Kaggle-A>@52=>20=89; 

" @072820BL =02K:8 ?@575=B0F88 B5E=8G5A:8E @5H5=89 8 70I8BK ?@>5:B>2. 

 

2. #D<AJ<CO, HBD@O < @9FB8O B5GK9A<O 

"A=>2=K<8 CD<AJ<C4@< B5GK9A<O O2;ONBAO: 

1. !0CG=>ABL. �7CG0NBAO DC=40<5=B0;L=K5 :>=F5?F88 <0H8==>3> >1CG5=8O 8 3;C1>:>3> 

>1CG5=8O (<0B@8G=K5 2KG8A;5=8O, 3@0485=B=K9 A?CA:, 0@E8B5:BC@K =59@>A5B59), GB> 

A>7405B ?@>G=CN B5>@5B8G5A:CN 107C 4;O 40;L=59H53> ?@>D5AA8>=0;L=>3> @>AB0. 

2. �>ABC?=>ABL. %;>6=K5 <0B5<0B8G5A:85 01AB@0:F88 >1JOA=ONBAO G5@57 ?@0:B8G5A:85 

7040G8, 287C0;870F8N ?@>F5AA>2 8 ?>H03>2>5 =0?8A0=85 :>40. Python >1;0405B <>I=K<8 

181;8>B5:0<8, A=860NI8<8 ?>@>3 2E>40 2 Data Science. 

3. %2O7L B5>@88 A ?@0:B8:>9. �0640O 87CG5==0O 0@E8B5:BC@=0O :>=F5?F8O (CNN, RNN, 

GAN) =5<54;5==> 70:@5?;O5BAO @5H5=85< ?@8:;04=>9 7040G8 =0 @50;L=KE 40B0A5B0E.  

4. �>A?8B0B5;L=K9 E0@0:B5@ >1CG5=8O. (>@<8@C5BAO :C;LBC@0 =0CG=>3> M:A?5@8<5=B0: 

D8:A0F8O 38?5@?0@0<5B@>2, 0=0;87 <5B@8:, G5AB=>ABL 2 >F5=:5 @57C;LB0B>2, ?>=8<0=85 

MB8G5A:8E 0A?5:B>2 ��. 

5. �:B82=>ABL >1CG5=8O. "1CG0NI85AO =5 ?@>AB> 70?CA:0NB 3>B>2K9 :>4, 0 

A0<>AB>OB5;L=> ?@>5:B8@CNB 0@E8B5:BC@C A5B8, 2K18@0NB DC=:F88 ?>B5@L 8 

8=B5@?@5B8@CNB ?@8G8=K CA?5E0 8;8 =5C40G8 <>45;8. 

6. !03;O4=>ABL. �A?>;L7>20=85 8=B5@0:B82=KE A@54 (Jupyter Notebook), 287C0;870F8O 

3@0D8:>2 >1CG5=8O, 45<>=AB@0F8O @01>BK 35=5@0B82=KE <>45;59. 

7. %8AB5<0B8G=>ABL 8 ?>A;54>20B5;L=>ABL.  0B5@80; ?>405BAO >B ?@>AB>3> : A;>6=><C: 

>B ;8=59=>9 0;351@K 8 >4=>3> =59@>=0 4 : A25@B>G=K< A5BO< 8 35=5@0B82=K< <>45;O<. 

8. �=48284C0;L=K9 ?>4E>4. #5403>3 CG8BK205B C@>25=L <0B5<0B8G5A:>9 ?>43>B>2:8 

>1CG0NI8EAO, ?@54;030O 4>?>;=8B5;L=K5 <0B5@80;K 8;8 C3;C1;5==K5 7040G8 ?> 

>?B8<870F88. 

(BD@O BD74A<;4J<< B5D4;B64F9?PAB7B CDBJ9EE4: A>G5B0=85 D@>=B0;L=>-

3@C??>2>9 8 8=48284C0;L=>9 D>@< (3@C??>2>5 >1AC645=85 8459 8 0@E8B5:BC@, 

8=48284C0;L=>5 >1CG5=85 <>45;59, :>;;5:B82=>5 B5AB8@>20=85 8 @071>@ >H81>:). 

 9FB8O B5GK9A<O: 



1. "1JOA=8B5;L=>-8;;NAB@0B82=K9 4 45<>=AB@0F8O @01>BK 0;3>@8B<>2, @071>@ 

0@E8B5:BC@ ?>?C;O@=KE =59@>A5B59, @01>B0 A 4>:C<5=B0F859 D@59<2>@:>2. 

2. -2@8AB8G5A:89 4 A0<>AB>OB5;L=K9 ?>41>@ 0@E8B5:BC@K 8 38?5@?0@0<5B@>2 4;O 

4>AB865=8O ;CGH8E <5B@8:. 

3. #@>1;5<=K9 4 ?>AB0=>2:0 7040G8 («?>G5<C <>45;L ?5@5>1CG05BAO?») 8 ?>8A: 

@5H5=8O G5@57 0=0;87 3@0D8:>2. 

4. #@>3@0<<8@>20==K9 4 2K?>;=5=85 ;01>@0B>@=KE @01>B ?> ?>H03>2K< 

8=AB@C:F8O< 2 Jupyter Notebook. 

5. $5?@>4C:B82=K9 4 =0?8A0=85 :>40 ?> >1@07FC A ?>A;54CNI59 <>48D8:0F859 ?>4 

A2>8 40==K5. 

6. #>8A:>2K9 4 @5H5=85 7040G A 8A?>;L7>20=85< >D8F80;L=>9 4>:C<5=B0F88 

TensorFlow/PyTorch 8 =0CG=KE AB0B59. 

7.  5B>4 ?@>5:B>2 4 >A=>2=>9 <5B>4, 2:;NG0NI89 MB0?K: A1>@ 40==KE ³ 2K1>@ 

0@E8B5:BC@K ³ >1CG5=85 ³ >F5=:0 :0G5AB20 ³ 70I8B0 ?@>5:B0. 

 

3.  9I4A<;@ BFE?9:<64A<O D9;G?PF4FB6 

�>=B@>;L >A2>5=8O CG51=>3> <0B5@80;0 ?@>E>48B 2 B@8 MB0?0:  

1. �E>4=>9 <>=8B>@8=3: B5AB =0 7=0=85 >A=>2 Python, ;8=59=>9 0;351@K 8 107>2>3> 

?>=8<0=8O AB0B8AB8:8. 

2. #@><56CB>G=K9 :>=B@>;L: 70I8B0 ?@0:B8G5A:8E @01>B (@50;870F8O =59@>=0 =0 

NumPy, ?5@20O <>45;L =0 Keras, ?5@20O <>45;L =0 PyTorch). 

3. �B>3>2K9 <>=8B>@8=3: CG0AB85 2 8B>3>2>< A>@52=>20=88 (Kaggle-like) 8 70I8B0 

D8=0;L=>3> ?@>5:B0 (35=5@0B82=0O <>45;L 8;8 A;>6=0O :;0AA8D8:0F8>==0O 7040G0). 

� :>=F5 :C@A0 ?@>2>48BAO 0=0;87 :0G5AB20 40==>9 ?@>3@0<<K (A>45@60=8O, 

<5B>48G5A:>9 ?>40G8 8 >@30=870F8>==KE <><5=B>2) 8, ?> =5>1E>48<>AB8, ?@>2>48BAO 

:>@@5:F8O ?@>3@0<<K 4;O A;54CNI53> =01>@0. 

 

4. #DB7AB;<DG9@O= D9;G?PF4F 

� :>=F5 >1CG5=8O ?> 40==><C :C@AC CG5=8:8 4>;6=K 7=0BL: 

" <0B5<0B8G5A:85 >A=>2K =59@>==KE A5B59 (<0B@8G=K5 >?5@0F88, ?@>872>4=K5, 

3@0485=B=K9 A?CA:); 

" 0@E8B5:BC@C ?@O<>3> @0A?@>AB@0=5=8O (Feedforward) 8 >1@0B=>3> @0A?@>AB@0=5=8O 

>H81:8 (Backpropagation); 

" @07;8G8O <564C DC=:F8O<8 0:B820F88 (Sigmoid, ReLU, Softmax, Tanh) 8 8E 

?@8<5=5=85; 



" ?@8=F8?K @01>BK A25@B>G=KE =59@>==KE A5B59 (CNN) 8 @5:C@@5=B=KE A5B59 

(RNN/LSTM); 

" ?>=OB8O ?5@5>1CG5=8O (overfitting) 8 =54>>1CG5=8O (underfitting), <5B>4K 

@53C;O@870F88 (Dropout, L1/L2); 

" >A=>2K @01>BK A D@59<2>@:0<8 TensorFlow/Keras 8 PyTorch; 

" ?@8=F8?K @01>BK 35=5@0B82=>-A>ABO70B5;L=KE A5B59 (GAN) 8 02B>M=:>45@>2; 

" <5B@8:8 >F5=:8 :0G5AB20 <>45;59 (Accuracy, Precision, Recall, F1-score, Loss). 

� :>=F5 >1CG5=8O ?> 40==><C :C@AC CG5=8:8 4>;6=K C<5BL: 

" ?@54>1@010BK20BL 40==K5 (87>1@065=8O, B5:AB, 0C48>) 4;O ?>40G8 2 =59@>A5BL; 

" AB@>8BL, :><?8;8@>20BL 8 >1CG0BL =59@>==K5 A5B8 2 Keras 8 PyTorch; 

" 0=0;878@>20BL 3@0D8:8 >1CG5=8O 8 4803=>AB8@>20BL ?@>1;5<K <>45;8; 

" =0AB@0820BL 38?5@?0@0<5B@K (learning rate, batch size, epochs) 4;O C;CGH5=8O 

@57C;LB0B>2; 

" @50;87>2K20BL 7040G8 :;0AA8D8:0F88 87>1@065=89 8 B5:AB0; 

" A>74020BL 35=5@0B82=K5 <>45;8 4;O A8=B570 B5:AB0, 72C:0 8 87>1@065=89; 

" 8A?>;L7>20BL B5E=8:8 Transfer Learning (?5@5=>A0 >1CG5=8O); 

" >D>@<;OBL @57C;LB0BK M:A?5@8<5=B>2 8 ?@54AB02;OBL 8E 2 2845 >BG5B>2 8;8 

?@575=B0F89. 

 

5. 'K95AB-F9@4F<K9E><= C?4A B5GK9A<O 

7 

?/? 
&5<0 

G0AK 

2A53> B5>@8O ?@0:B. 

1 &5<0 1. �2545=85 2 ?@>D5AA8N Data Scientist 8 ML 

Engineer. "17>@ @K=:0 8 8=AB@C<5=B>2. 

2 1,0 1,0 

2 &5<0 2. #@>4>;65=85 22545=8O. 'AB0=>2:0 >:@C65=8O 

(Anaconda, Jupyter, GPU drivers). "A=>2K ;8=59=>9 

0;351@K 4;O ML. 

2 1,0 1,0 

3 &5<0 3. �2545=85 2 NumPy. �5:B>@870F8O 2KG8A;5=89. 

"?5@0F88 A <0B@8F0<8 8 B5=7>@0<8. 

2 0,5 1,5 

4 &5<0 4. #5@2K9 =59@>=. $50;870F8O ?5@F5?B@>=0 A =C;O 

=0 Python/NumPy. (C=:F8O 0:B820F88. 

2 0,5 1,5 

5 &5<0 5. #@>4>;605< 87CG5=85 =59@>=>2.  =>3>A;>9=K9 

?5@F5?B@>= (MLP). #@O<>5 @0A?@>AB@0=5=85 A83=0;0. 

2 0,5 1,5 

6 &5<0 6. #@>4>;605< 87CG5=85 =59@>=>2. "1@0B=>5 2 0,5 1,5 



@0A?@>AB@0=5=85 >H81:8 (Backpropagation). $0AG5B 

3@0485=B>2. 

7 &5<0 7. �=0:><AB2> A Tensorflow. 'AB0=>2:0, AB@C:BC@0 

3@0D0 2KG8A;5=89, Eager Execution. 

2 0,5 1,5 

8 &5<0 8. �@0485=B=K9 A?CA:. �84K >?B8<870B>@>2 (SGD, 

Adam, RMSprop). Learning Rate. 

2 0,5 1,5 

9 &5<0 9. %:@KBK9 A;>9, =5;8=59=>ABL. �0G5< =C6=K 

A:@KBK5 A;>8? �;8O=85 =5;8=59=KE DC=:F89 

0:B820F88. 

2 0,5 1,5 

10 &5<0 10. MNIST. #5@20O ?>;=>F5==0O =59@>A5BL 4;O 

@0A?>7=020=8O @C:>?8A=KE F8D@. "F5=:0 :0G5AB20. 

2 0,2 1,8 

11 &5<0 11. $53C;O@870F8O. #5@5>1CG5=85.  5B>4K 1>@L1K: 

Dropout, L1/L2 @53C;O@870F8O, Early Stopping. 

2 0,5 1,5 

12 &5<0 12. (C=:F88 0:B820F88. #>4@>1=K9 @071>@ 

Sigmoid, Tanh, ReLU, Leaky ReLU, Softmax. �K1>@ 

DC=:F88. 

2 0,5 1,5 

13 &5<0 13. #>4@>1=>5 7=0:><AB2> A Keras. Sequential 8 

Functional API. #>2B>@5=85 7040G8 MNIST =0 Keras. 

2 0,5 1,5 

14 &5<0 14. Keras - :;0AA8D8:0F8O 87>1@065=89. 

%25@B>G=K9 A;>9 (Conv2D). #C;8=3. �0B0A5B Fashion 

MNIST. 

2 0,5 1,5 

15 &5<0 15. Keras - Cifar10. '3;C1;5=85 2 CNN. Batch 

Normalization. $01>B0 A F25B=K<8 87>1@065=8O<8. 

2 0,2 1,8 

16 &5<0 16. Keras - �5=5@0F8O B5:AB0. $5:C@@5=B=K5 

=59@>A5B8 (RNN). #>43>B>2:0 B5:AB>2KE 40==KE. 

2 0,5 1,5 

17 &5<0 17. Keras - �5=5@0F8O B5:AB0 - 2. LSTM 8 GRU 

OG59:8. "1CG5=85 <>45;8 =0 :>@?CA5 B5:AB>2. 

2 0,2 1,8 

18 &5<0 18. Keras - �;0AA8D8:0F8O 0C48>. #@5>1@07>20=85 

72C:0 2 A?5:B@>3@0<<K. CNN 4;O 0C48>. 

2 0,5 1,5 

19 &5<0 19. Pytorch. �2545=85. &5=7>@K PyTorch. "B;8G85 

>B TensorFlow. �8=0<8G5A:85 3@0DK. 

2 0,5 1,5 

20 &5<0 20. Pytorch. �;0AA8D8:0F8O. %>740=85 Dataset 8 

DataLoader. "1CG5=85 ?@>AB>9 A5B8 =0 PyTorch. 

2 0,2 1,8 

21 &5<0 21. Pytorch. �=0;87 >B7K2>2. NLP 7040G8 2 PyTorch. 2 0,5 1,5 



Embedding A;>8. �;0AA8D8:0F8O B>=0;L=>AB8. 

22 &5<0 22. Pytorch. �5=5@0F8O 87>1@065=89. �2B>M=:>45@ 

(Autoencoder). �@E8B5:BC@0 Encoder-Decoder. 

2 0,5 1,5 

23 &5<0 23. Pytorch. �5=5@0F8O 87>1@065=89. GAN 

(Generative Adversarial Networks). &5>@8O 83@K Generator 

vs Discriminator. 

2 0,5 1,5 

24 &5<0 24. Pytorch. �5=5@0F8O 87>1@065=89. GAN. 2. 

#@0:B8G5A:0O @50;870F8O DCGAN. "1CG5=85 8 

?@>1;5<K AE>48<>AB8. 

2 0,2 1,8 

25 &5<0 25. Keras. $5H05< 7040G8. %1>@=8: ?@0:B8G5A:8E 

7040G =0 70:@5?;5=85 <0B5@80;0 CNN 8 RNN. 

2 0,0 2,0 

26 &5<0 26. Keras. GAN. $50;870F8O 35=5@0B82=>-

A>ABO70B5;L=>9 A5B8 2 M:>A8AB5<5 Keras/TensorFlow. 

2 0,5 1,5 

27 &5<0 27. Keras. GAN. �5=5@0F8O ;8F. $01>B0 A 40B0A5B>< 

CelebA 8;8 Faces. ';CGH5=85 :0G5AB20 35=5@0F88. 

2 0,2 1,8 

28 &5<0 28. Keras. �;0AA8D8:0F8O :>H5: 8 A>10:. Transfer 

Learning. �A?>;L7>20=85 ?@54>1CG5==KE <>45;59 (VGG, 

ResNet). 

2 0,5 1,5 

29 &5<0 29. Keras. %53<5=B0F8O 87>1@065=89. U-Net 

0@E8B5:BC@0. #8:A5;L=0O :;0AA8D8:0F8O. 

2 0,5 1,5 

30 &5<0 30. Keras. !0?8H5< ?5A=N. �5=5@0F8O MIDI-

?>A;54>20B5;L=>AB59 8;8 0C48> A ?><>ILN =59@>A5B59. 

2 0,2 1,8 

31 &5<0 31. Keras. �;0AA8D8:0F8O. $5H5=85 A;>6=>9 7040G8 

:;0AA8D8:0F88 A 0C3<5=B0F859 40==KE. 

2 0,2 1,8 

32 &5<0 32. Keras. �;0AA8D8:0F8O. "?B8<870F8O 

0@E8B5:BC@K 8 38?5@?0@0<5B@>2 4;O 7040G8 87 &5<K 31. 

2 0,0 2,0 

33 &5<0 33. Keras. �;0AA8D8:0F8O. (8=0;L=0O 4>2>4:0 

<>45;8, 0=A0<1;8@>20=85 <>45;59. 

2 0,0 2,0 

34 &5<0 34. %>@52=>20=85. �=CB@5==89 E0:0B>=: @5H5=85 

7040G8 >B ?@5?>4020B5;O =0 2@5<O 8 B>G=>ABL. 

2 0,0 2,0 

35 &5<0 35. Keras. �;0AA8D8:0F8O. $071>@ >H81>: 

A>@52=>20=8O, 0=0;87 ;CGH8E @5H5=89 CG0AB=8:>2. 

2 0,5 1,5 

36 &5<0 36. Kaggle 8 38?5@?0@0<5B@K. "17>@ ?;0BD>@<K 

Kaggle. �2B><0B8G5A:89 ?>8A: 38?5@?0@0<5B@>2. �B>38 

2 1,0 1,0 



:C@A0. 

 �&"�" 72 15,1 56,9 

 

6. "59EC9K9A<9 CDB7D4@@O 

�;O >@30=870F88 >1@07>20B5;L=>3> ?@>F5AA0 ?> ?@>3@0<<5 =5>1E>48<K A;54CNI85 

@5AC@AK. 

�48DB6O9: %?5F80;8AB, 8<5NI89 2KAH55 >1@07>20=85 (?5403>38G5A:>5, B5E=8G5A:>5 

8;8 IT-=0?@02;5=85), 2;045NI89 O7K:>< Python, D@59<2>@:0<8 TensorFlow 8 PyTorch, 

7=0=8O<8 8 <5B>48:>9 ?@5?>4020=8O :C@A0, ?>=8<0NI89 2>7@0AB=CN ?A8E>;>38N 

?>4@>AB:>2. 

�4F9D84?PAB-F9EA8G9E>89: �><?LNB5@=K9 :;0AA, >A=0I5==K9 ?5@A>=0;L=K<8 

:><?LNB5@0<8 8;8 =>CB1C:0<8 (1 <5AB> =0 1 CG0I53>AO) A 48A:@5B=K<8 2845>:0@B0<8 

(?>445@6:0 CUDA) 8;8 AB018;L=K< 4>ABC?>< : >1;0G=K< ?;0BD>@<0<; =0AB5==0O 4>A:0 

(<0@:5@=0O 8;8 8=B5@0:B82=0O); <C;LB8<5489=K9 ?@>5:B>@ 8 M:@0=; A8AB5<0 

AB018;878@>20==>3> M;5:B@>A=0165=8O; 4>ABC? : A5B8 �=B5@=5B. #><5I5=85 4>;6=> 

A>>B25BAB2>20BL A0=8B0@=>-M?845<8>;>38G5A:8< B@51>20=8O< (%0=#8!) : >@30=870F88 

@01>BK A -� . 

�DB7D4@@AB-@9FB88G9E>89: 

1. �=B5@?@5B0B>@ Python 3.8+, CAB0=>2;5==K9 =0 :064K9 #� (8;8 =0AB@>5==K5 0::0C=BK 

2 >1;0G=KE A@540E). 

2. �=B53@8@>20==0O A@540 @07@01>B:8 (Jupyter Notebook, VS Code 8;8 PyCharm 

Professional). 

3. �51-1@0C75@K A =0AB@>5==>9 A8AB5<>9 D8;LB@0F88 :>=B5=B0 4;O 4>ABC?0 : 

>D8F80;L=K< @5AC@A0< 8 @5?>78B>@8O< 40B0A5B>2. 

4.  5B>48G5A:>5 ?>A>185 (?>C@>G=K5 ?;0=K, :>=A?5:BK ;5:F89 ?> <0B5<0B8:5 ML, 

>?8A0=85 ;01>@0B>@=KE @01>B). 

5. $0740B>G=K9 <0B5@80; (H?0@30;:8 ?> 0@E8B5:BC@5 A5B59, G5:-;8ABK ?@54>1@01>B:8 

40==KE, H01;>=K Jupyter-=>CB1C:>2). 

6.  C;LB8<5489=K5 ?@575=B0F88 : :064><C 70=OB8N. 

 

7. �<F9D4FGD4 

�BD@4F86AB-CD46B64O 5474: 



1. (545@0;L=K9 70:>= $( «"1 >1@07>20=88 2 $>AA89A:>9 (545@0F88» >B 29.12.2012 7 

273-(�. 

2. %0=#8! 2.4.3648-20 «%0=8B0@=>-M?845<8>;>38G5A:85 B@51>20=8O : >@30=870F8O< 

2>A?8B0=8O 8 >1CG5=8O, >B4KE0 8 >74>@>2;5=8O 45B59 8 <>;>4568». 

3. �>=F5?F8O @0728B8O 4>?>;=8B5;L=>3> >1@07>20=8O 45B59 4> 2030 3>40. 

�?O C9847B74 (GG95A4O 8 @9FB88G9E>4O ?8F9D4FGD4):  

4. �C4D5;;>C /., �5=468> �., �C@28;;L �. �;C1>:>5 >1CG5=85. 4  .: � � #@5AA, 2018. 

5. ,>;;5 (. �;C1>:>5 >1CG5=85 =0 Python. 4 %#1.: #8B5@, 2021.  

6. #0A:0=>2 �. !59@>==K5 A5B8. #>;=K9 :C@A. 4  .: -:A<>, 2022.  

7. $0AG:0 �. Python 8 <0H8==>5 >1CG5=85. 4 %#1.: �)�-#5B5@1C@3, 2023. 

�?O B5GG4NM8EEO:  

8. �C@:>2 �. -;5<5=BK 3;C1>:>3> >1CG5=8O. 4  .: � � #@5AA, 2021.  

9. )0AB85 &., &81H8@0=8 $., (@84<0= �6. �2545=85 2 AB0B8AB8G5A:>5 >1CG5=85. 4  .: 

�8;LO<A, 2022.  

10. %25930@B -. �2B><0B870F8O @CB8==KE 7040G A ?><>ILN Python. 4  .: �8;LO<A, 2022. 

-?9>FDBAAO9 D9EGDEO:  

11. "D8F80;L=0O 4>:C<5=B0F8O TensorFlow: https://www.tensorflow.org  

12. "D8F80;L=0O 4>:C<5=B0F8O PyTorch: https://pytorch.org  

13. Kaggle Learn 4 15A?;0B=K5 <8:@>-:C@AK: https://www.kaggle.com/learn  

14. Metanit 4 CG51=8: ?> Python 8 ML: https://metanit.com 15. GitHub 4 ?;0BD>@<0 4;O 

@07<5I5=8O ?@>5:B>2: https://github.com 
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