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�A4A<я: 
"A=>2=K5 <5B>4K 8 ?>4E>4K : ?>AB@>5=8N 0;3>@8B<>2 (604=K5 0;3>@8B<K, 
48=0<8G5A:>5 ?@>3@0<<8@>20=85, @5:C@A82=K5 ?>4E>4K). 
#@8=F8?K MDD5:B82=>9 >1@01>B:8 40==KE. 
/7K:8 ?@>3@0<<8@>20=8O, ?@8<5=O5<K5 4;O @07@01>B:8 0;3>@8B<>2 (Python, C#, 
Java). 

#� 1.2. 
$07@010BK20BL 
?@>3@0<<=K5 
<>4C;8 2 
A>>B25BAB288 A 
B5E=8G5A:8< 
7040=85<. 

�46O><:  
$07@01>B:8 <>4C;L=KE ��-A8AB5<, A>>B25BAB2CNI8E B@51>20=8O< 
?@>872>48B5;L=>AB8 8 157>?0A=>AB8. 
�=54@5=8O @07@01>B0==KE ��-<>4C;59 2 :><?;5:A=K5 ?@>3@0<<=K5 A8AB5<K. 
"?B8<870F88 :>40 8 @01>BK A 8=B5@D59A0<8 4;O 2708<>459AB28O <564C <>4C;O<8. 
'@9A<я: 
$50;87>2K20BL ?@>3@0<<=K5 <>4C;8 =0 >A=>25 B@51>20=89 B5E=8G5A:>3> 7040=8O. 
#8A0BL G8ABK9, ?>=OB=K9 8 ?>445@68205<K9 :>4. 
�A?>;L7>20BL AB0=40@B=K5 181;8>B5:8 8 D@59<2>@:8 4;O CA:>@5=8O @07@01>B:8. 
�A4A<я: 
#@8=F8?K <>4C;L=>3> ?@>3@0<<8@>20=8O. 
/7K:8 ?@>3@0<<8@>20=8O 4;O @07@01>B:8 <>4C;59 (Python, C#, Java). 
%B0=40@B=K5 D@59<2>@:8 8 181;8>B5:8 4;O @01>BK A �� (TensorFlow, PyTorch, 
Keras). 

#� 1.3. "D>@<;OBL 
?@>3@0<<=K9 :>4 2 
A>>B25BAB288 A 
B5E=8G5A:8< 
7040=85<. 

�46O><: 
"D>@<;5=8O, 4>:C<5=B8@>20=8O 8 AB@C:BC@8@>20=8O :>40 4;O ?>A;54CNI59 
?>445@6:8. 
�A?>;L7>20=8O 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 :>40 4;O 2KO2;5=8O >H81>: 8 
C;CGH5=8O :0G5AB20. 
$01>BK A A8AB5<0<8 4>:C<5=B8@>20=8O :>40 (=0?@8<5@, Doxygen, Sphinx). 
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�<8O 89яF9?PABEF< КB8 < 
A4<@9AB64A<9 
>B@C9F9AJ<< 

�B>4;4F9?< BE6B9A<я >B@C9F9AJ<< 

'@9A<я: 
"D>@<;OBL :>4 2 A>>B25BAB288 A ?@8=OBK<8 AB0=40@B0<8 8 B@51>20=8O<8. 
�>:C<5=B8@>20BL @07@01>B0==K9 ?@>3@0<<=K9 :>4. 
#@8<5=OBL A>3;0H5=8O > =08<5=>20=8OE ?5@5<5==KE, DC=:F89 8 :;0AA>2 
(=0?@8<5@, PEP8 4;O Python). 
�A4A<я: 
"A=>2=K5 ?@8=F8?K G8AB>3> :>40 (Clean Code). 
%B0=40@BK 8 ?@0:B8:8 4>:C<5=B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O. 
�=AB@C<5=BK 4;O 02B><0B8G5A:>9 ?@>25@:8 :0G5AB20 :>40 (=0?@8<5@, PyLint, 
ESLint). 

#� 1.4. 
�A?>;L7>20BL 
A8AB5<C :>=B@>;O 
25@A89 
?@>3@0<<=>3> :>40 A 
CG5B>< >15A?5G5=8O 
2>7<>6=>AB8 
>@30=870F88 
3@C??>2>9 
@07@01>B:8. 

�46O><: 
'?@02;5=8O ?@>5:B0<8 A 8A?>;L7>20=85< Git 4;O >@30=870F88 :><0=4=>9 @01>BK. 
$07@5H5=8O :>=D;8:B>2 ?@8 A;8O=88 25B>: 8 8A?>;L7>20=8O pull request 4;O 
@5F5=78@>20=8O :>40. 
!0AB@>9:8 ?@>F5AA>2 CI/CD 4;O 02B><0B8G5A:>3> B5AB8@>20=8O 8 @0725@BK20=8O 
:>40. 
'@9A<я: 
$01>B0BL A A8AB5<0<8 :>=B@>;O 25@A89 4;O C?@02;5=8O ?@>5:B0<8 (Git, GitLab). 
"@30=87>2K20BL A>2<5AB=CN @01>BC =04 ?@>5:B>< G5@57 25B:8 @07@01>B:8 8 
A;8O=85 87<5=5=89. 
$07@5H0BL :>=D;8:BK ?@8 A;8O=88 :>40. 
�A4A<я: 
#@8=F8?K @01>BK @0A?@545;5==KE A8AB5< :>=B@>;O 25@A89. 
"A=>2=K5 :><0=4K 8 >?5@0F88 2 Git (commit, pull, push, merge). 
 5B>4K @07@5H5=8O :>=D;8:B>2 2 E>45 3@C??>2>9 @07@01>B:8. 

#� 1.5. �K?>;=OBL 
>B;04:C 
?@>3@0<<=KE 
<>4C;59 A 
8A?>;L7>20=85< 
A?5F80;878@>20==KE 
?@>3@0<<=KE 
A@54AB2. 

�46O><: 
"B;04:8 ?@>3@0<<=KE <>4C;59 A 8A?>;L7>20=85< ?>H03>2>9 ?@>25@:8. 
#@8<5=5=8O <5B>4>2 ;>38@>20=8O 8 ?@>D8;8@>20=8O ?@>872>48B5;L=>AB8. 
�A?>;L7>20=8O A?5F80;L=KE A@54AB2 4;O >B;04:8 <=>3>?>B>G=KE ?@>3@0<<. 
'@9A<я: 
�A?>;L7>20BL 8=AB@C<5=BK 4;O >B;04:8 ?@>3@0<<=>3> :>40. 
�45=B8D8F8@>20BL 8 8A?@02;OBL >H81:8 2 ?@>3@0<<5. 
#@8<5=OBL <5B>4K ;>38@>20=8O 4;O 0=0;870 2K?>;=5=8O ?@>3@0<<. 
�A4A<я: 
#@8=F8?K @01>BK >B;04G8:>2 8 ;>38@>20=8O. 
%?>A>1K 2KO2;5=8O >H81>: 2 ?@>3@0<<5 (>B;04:0 ?> H030<, B>G:8 >AB0=>20). 



15 

 

�<8O 89яF9?PABEF< КB8 < 
A4<@9AB64A<9 
>B@C9F9AJ<< 

�B>4;4F9?< BE6B9A<я >B@C9F9AJ<< 

�=AB@C<5=BK 4;O >B;04:8 :>40 (=0?@8<5@, PyCharm, Visual Studio Debugger). 
#� 1.6. �K?>;=OBL 
B5AB8@>20=85 
?@>3@0<<=>3> :>40. 

�46O><: #@8=F8?K @01>BK >B;04G8:>2 8 ;>38@>20=8O. 
!0?8A0=8O N=8B-B5AB>2 4;O ?@>25@>: >B45;L=KE DC=:F89 8 <>4C;59. 
%>740=8O 02B><0B878@>20==KE B5AB>2 4;O 8=B53@0F8>==KE ?@>25@>:. 
$01>BK A CI/CD ?09?;09=0<8 4;O 02B><0B870F88 B5AB8@>20=8O. 
'@9A<я: 
#@>2>48BL @07;8G=K5 284K B5AB8@>20=8O (N=8B-B5AB8@>20=85, 8=B53@0F8>==>5 
B5AB8@>20=85). 
$07@010BK20BL B5AB>2K5 AF5=0@88 4;O ?@>25@:8 :>@@5:B=>AB8 @01>BK 
?@>3@0<<=KE <>4C;59. 
�2B><0B878@>20BL B5AB8@>20=85 ?@>3@0<<=>3> >15A?5G5=8O. 
�A4A<я: 
#@8=F8?K B5AB8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O. 
 5B>4K 8 ?>4E>4K : =0?8A0=8N B5AB>2 (Test-Driven Development, Behavior-Driven 

Development). 

�=AB@C<5=BK 4;O B5AB8@>20=8O ?@>3@0<<=>3> :>40 (PyTest, JUnit, Selenium). 
#� 1.7. %>AB02;OBL 
B5AB>2K5 AF5=0@88. 

�46O><: 
#@>5:B8@>20=8O B5AB>2KE AF5=0@852, 2:;NG0O ?>3@0=8G=K5 8 =530B82=K5 
AF5=0@88. 
�A?>;L7>20=8O H01;>=>2 4;O =0?8A0=8O B5AB-:59A>2. 
�2B><0B870F88 A>740=8O 8 2K?>;=5=8O B5AB>2KE AF5=0@852. 
'@9A<я: 
"?@545;OBL :@8B8G5A:85 AF5=0@88 @01>BK A8AB5<K, :>B>@K5 =5>1E>48<> 
?@>B5AB8@>20BL. 
$07@010BK20BL ?>H03>2K5 B5AB>2K5 AF5=0@88 =0 >A=>25 B@51>20=89. 
"F5=820BL ?>:@KB85 B5AB>2 8 8E A>>B25BAB285 B5E=8G5A:><C 7040=8N. 
�A4A<я: 
"A=>2K B5AB-48709=0 8 <5B>4K @07@01>B:8 B5AB>2KE AF5=0@852. 
#@8=F8?K ?@>5:B8@>20=8O AF5=0@852 4;O DC=:F8>=0;L=>3> 8 =5DC=:F8>=0;L=>3> 
B5AB8@>20=8O. 
 5B>4K A>AB02;5=8O B5AB-:59A>2 4;O @07=KE B8?>2 B5AB8@>20=8O. 

�4<8=8AB@8@>20=85 107 40==KE #� 2.1. �KO2;OBL 
?@>1;5<K, 
2>7=8:0NI85 2 
?@>F5AA5 

�46O><:  

�45=B8D8:0F88 ?@>1;5<, A2O70==KE A =>@<0;L=K< DC=:F8>=8@>20=85< 107K 
40==KE; 
�>AAB0=>2;5=8O A8AB5<K. 
'@9A<я: 
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�<8O 89яF9?PABEF< КB8 < 
A4<@9AB64A<9 
>B@C9F9AJ<< 

�B>4;4F9?< BE6B9A<я >B@C9F9AJ<< 

M:A?;C0B0F88 107 
40==KE. 

#@>872>48BL 845=B8D8:0F8N ?@>1;5<, A2O70==KE A =>@<0;L=K< 
DC=:F8>=8@>20=85< 107K 40==KE; 
#@8=8<0BL @5H5=8O ?> ;>:0;870F88 ?@>1;5<, A2O70==KE A =>@<0;L=K< 
DC=:F8>=8@>20=85< 107K 40==KE; 
�>:C<5=B8@>20BL 2=5HB0B=K5 A8BC0F88 A2O70==K5 A =>@<0;L=K< 
DC=:F8>=8@>20=85< 107K 40==KE; 
�A4A<я: 
"A=>2=K5 :>4K >H81>: ?@8 @01>B5 A 107>9 40==KE; 
 5B>4K 8 A@54AB20 CAB@0=5=8O >H81>:, 2>7=8:0NI8E ?@8 @01>B5 A 107>9 40==KE; 

#� 2.2. 
"ACI5AB2;OBL 
?@>F54C@K 
04<8=8AB@8@>20=8O 
107 40==KE. 

�46O><:  
�4<8=8AB@8@>20=8O A5@25@0 107 40==KE; 
'G0AB8O 2 04<8=8AB@8@>20=88 >B45;L=KE :><?>=5=B A5@25@>2; 
'@9A<я: 
"ACI5AB2;OBL >A=>2=K5 DC=:F88 ?> 04<8=8AB@8@>20=8N 107 40==KE; 
!0AB@0820BL ?>;8B8:8 157>?0A=>AB8 ?@8 @01>B5 A A5@25@>< 107 40==KE 

�A4A<я: 
&5=45=F88 @0728B8O 10=:>2 40==KE; 
&5E=>;>38O CAB0=>2:8 8 =0AB@>9:8 A5@25@0 107 40==KE; &@51>20=8O : 157>?0A=>AB8 
A5@25@0 107K 40==KE; 
&5=45=F88 @0728B8O 10=:>2 40==KE; 

#� 2.3. #@>2>48BL 
0C48B A8AB5< 
157>?0A=>AB8 107 
40==KE A 
8A?>;L7>20=85< 
@53;0<5=B>2 ?> 
70I8B5 8=D>@<0F88. 

�46O><: 
�>:C<5=B8@>20=8O @57C;LB0B>2 0C48B0 157>?0A=>AB8 8=D>@<0F88; 
�A?>;L7>20=8O ?@>F54C@K @575@2=>3> :>?8@>20=8O 107 40==KE; 
�A?>;L7>20=8O ?@>F54C@K 2>AAB0=>2;5=8O 107 40==KE 
'@9A<я: 
�0BL =57028A8<CN >F5=:C C@>2=O 157>?0A=>AB8  
#@>872>48BL @53;0<5=B=>5 >1=>2;5=85 ?@>3@0<<=>3> >15A?5G5=8O 
$07@010BK20BL ?5@5G5=L @5:><5=40F89 ?> 40;L=59H59 M:A?;C0B0F88 �� A 
<0:A8<0;L=>9 70I8B>9 E@0=OI59AO 8=D>@<0F88. 
�A4A<я: 
#@>B>:>;K 157>?0A=>AB8 ?@8 @01>B5 A 107>9 40==KE; 
 5B>4K 8 A@54AB20 70I8BK 8=D>@<0F88 >B =5A0=:F8>=8@>20==>3> 4>ABC?0; 
'@>2=8 C3@>7 157>?0A=>AB8 8=D>@<0F88 

#� 2.4. (>@<8@>20BL 
B@51>20=8O 

�46O><: 
#>43>B>2:8 4>:C<5=B0F88 ?> D>@<8@>20=8N B@51>20=89 E@0=8;8I 10=:0 40==KE 

'@9A<я: 
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�<8O 89яF9?PABEF< КB8 < 
A4<@9AB64A<9 
>B@C9F9AJ<< 

�B>4;4F9?< BE6B9A<я >B@C9F9AJ<< 

E@0=8;8I 10=:0 
40==KE 4;O >1CG5=8O 

#@>872>48BL D>@<8@>20=85 B@51>20=89 : >1@01>B:5 40==KE 8 8E 872;5G5=8N; 
�A4A<я: 
(>@<K 4>:C<5=B>2, =5>1E>48<KE 4;O D>@<8@>20=8O, 2545=8O 8 8A?>;L7>20=8O 
10=:0 40==KE 

#� 2.5. 
#>43>B02;820BL 
40==K5 4;O 107K 
7=0=89. 

�46O><: 
#@>5:B8@>20=8O, @07@01>B:8 8 M:A?;C0B0F88 107 40==KE 
'@9A<я: 
�>102;OBL, C40;OBL 8 87<5=OBL 40==K5 2 1075 40==KE; 
#@>872>48BL >?5@0F88 ?> 8<?>@BC 8 M:A?>@BC 40==KE 2 @07;8G=KE D>@<0B0E 

�A4A<я: 
&8?K 40==KE E@0=5=8O 8=D>@<0F88 2 1075 40==KE 

"1CG5=85 3>B>2KE <>45;59 
8A:CAAB25==>3> 8=B5;;5:B0 

#� 3.1. 
"ACI5AB2;OBL 2K1>@ 
3>B>2KE <>45;59 
8A:CAAB25==>3> 
8=B5;;5:B0. 

�46O><: 
#>418@0BL 8 =0AB@0820BL 3>B>2K5 <>45;8 �� A CG5B>< ?>AB02;5==KE 7040G, 
0=0;878@>20BL @57C;LB0BK 8E ?@8<5=5=8O. 
'@9A<я: 
�=0;878@>20BL 7040G8 4;O 2K1>@0 ?>4E>4OI8E 3>B>2KE <>45;59 ��, CG8BK20BL 8E 
>3@0=8G5=8O 8 2>7<>6=>AB8. 
�A4A<я: 
"A=>2K <5B>4>2 <0H8==>3> >1CG5=8O, ?@8=F8?K @01>BK 3>B>2KE <>45;59 ��, 8E 
284K 8 ?@8<5=5=8O. /7K:8 ?@>3@0<<8@>20=8O, 8A?>;L7C5<K5 4;O �� (Python, R). 
"A=>2K <5B>4>2 <0H8==>3> >1CG5=8O, ?@8=F8?K @01>BK 3>B>2KE <>45;59 ��, 8E 
284K 8 ?@8<5=5=8O. /7K:8 ?@>3@0<<8@>20=8O, 8A?>;L7C5<K5 4;O �� (Python, R). 

#� 3.2. (>@<8@>20BL 
AF5=0@88 >1CG5=8O 
3>B>2KE <>45;59 
8A:CAAB25==>3> 
8=B5;;5:B0. 

�46O><: 
%>740=85 AF5=0@852 >1CG5=8O, ?>43>B>2:0 40==KE 4;O >1CG5=8O, =0AB@>9:0 
38?5@?0@0<5B@>2 4;O 4>AB865=8O >?B8<0;L=>3> @57C;LB0B0. 
'@9A<я: 
$07@010BK20BL AF5=0@88 >1CG5=8O, >?@545;OBL ?0@0<5B@K >1CG5=8O 4;O @07;8G=KE 
B8?>2 <>45;59 ��. 
�A4A<я: 
 5B>4K 8 AB@0B5388 >1CG5=8O <>45;59, B8?K 40==KE 4;O >1CG5=8O, <5B>4K 
?@5420@8B5;L=>9 >1@01>B:8 40==KE. 

#� 3.3. #@>2>48BL 
>1CG5=85 8 
?>A;54CNICN 
:0;81@>2:C 3>B>2KE 

�46O><: 
#@>F5AA >1CG5=8O <>45;59 =0 ?>43>B>2;5==KE 40==KE, ?@8<5=5=85 <5B>4>2 
:0;81@>2:8 4;O C;CGH5=8O B>G=>AB8 <>45;59. 
'@9A<я: 
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�<8O 89яF9?PABEF< КB8 < 
A4<@9AB64A<9 
>B@C9F9AJ<< 

�B>4;4F9?< BE6B9A<я >B@C9F9AJ<< 

<>45;59 
8A:CAAB25==>3> 
8=B5;;5:B0. 

!0AB@0820BL ?@>F5AA >1CG5=8O, 2K18@0BL ?>4E>4OI85 40B0A5BK 8 :>@@5:B8@>20BL 
?0@0<5B@K >1CG5=8O 4;O :0;81@>2:8. 
�A4A<я: 
#@8=F8?K 8 0;3>@8B<K >1CG5=8O <>45;59, <5B>4K >F5=:8 :0G5AB20 <>45;59, 
:@8B5@88 :0;81@>2:8. 

#� 3.4. 
�>=B@>;8@>20BL 
@57C;LB0B >1CG5=8O. 

�46O><: 
"F5=:0 MDD5:B82=>AB8 >1CG5==KE <>45;59, :>@@5:B8@>2:0 >1CG5=8O ?@8 
=5>1E>48<>AB8, 0=0;87 >H81>: 8 C;CGH5=85 <>45;8. 
'@9A<я: 
"ACI5AB2;OBL <>=8B>@8=3 :0G5AB20 >1CG5=8O <>45;59, 2KO2;OBL >B:;>=5=8O 8 
?@>1;5<K 2 @57C;LB0B0E @01>BK. 
�A4A<я: 
 5B>4K >F5=:8 ?@>872>48B5;L=>AB8 <>45;59, <5B@8:8 :0G5AB20 (accuracy, 
precision, recall 8 B.4.). 

#� 3.5. "D>@<;OBL 
@57C;LB0B 
?@>2545=8O 
?@>F54C@K >1CG5=8O. 

�46O><: 
%>740=85 >BG5B>2 ?> >1CG5=8N <>45;59, 8A?>;L7>20=85 8=AB@C<5=B>2 4;O 
287C0;870F88 (Matplotlib, Seaborn) 4;O =03;O4=>3> ?@54AB02;5=8O 40==KE. 
'@9A<я: 
#>43>B02;820BL >BGёBK 8 4>:C<5=B8@>20BL @57C;LB0BK @01>BK A <>45;O<8 ��, 
8A?>;L7CO AB0=40@BK 8 B@51>20=8O : >D>@<;5=8N. 
�A4A<я: 
(>@<0BK 8 AB0=40@BK ?@54AB02;5=8O @57C;LB0B>2 @01>BK <>45;59, 8=AB@C<5=BK 
4;O 287C0;870F88 40==KE 8 @57C;LB0B>2 >1CG5=8O. 

#� 3.6. (>@<8@>20BL 
70?@>AK 4;O @01>BK A 
8A:CAAB25==K< 
8=B5;;5:B>< A F5;LN 
287C0;870F88 
40==KE. 

�46O><: 
(>@<8@>20=85 70?@>A>2 4;O ?>;CG5=8O 8 0=0;870 40==KE, ?>AB@>5=85 3@0D8:>2 8 
4803@0<< 4;O 287C0;870F88 @57C;LB0B>2 @01>BK ��. 
'@9A<я: 
(>@<8@>20BL 70?@>AK 4;O ?>;CG5=8O 40==KE 87 <>45;59 ��, ?@54AB02;OBL 
@57C;LB0BK 2 2845 3@0D8:>2 8 B01;8F. 
�A4A<я: 
"A=>2K 70?@>A>2 4;O 0=0;870 8 >1@01>B:8 40==KE, SQL, NoSQL 107K 40==KE, 
8=AB@C<5=BK 287C0;870F88 40==KE. 

�>:C<5=B8@>20=85 ?@>3@0<<=KE 
@5H5=89  

#� 4.1. "D>@<;OBL 
B5E=8G5A:CN 
4>:C<5=B0F8N =0 

�46O><: 
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