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- ?>=OB85 0;3>@8B<870F88, A2>9AB20 0;3>@8B<>2, >1I85 ?@8=F8?K 

?>AB@>5=8O 0;3>@8B<>2, >A=>2=K5 0;3>@8B<8G5A:85 :>=AB@C:F88; 

- M2>;NF8N O7K:>2 ?@>3@0<<8@>20=8O, 8E :;0AA8D8:0F8N, ?>=OB85 
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2>A?8B0=85 2 =8E A>7=0B5;L=>3> >B=>H5=8O : B@C4C 8 
=0@>4=><C 4>AB>O=8N; 

 D>@<8@>20=85 C >1CG0NI8EAO ?>B@51=>AB8 B@C48BLAO, 
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>B25BAB25==>AB8, CA2>5=85 ?@>D5AA8>=0;L=>-MB8G5A:8E 
=>@<; 
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;8G=KE, >1I5AB25==KE, 3>AC40@AB25==KE, 
>1I5=0F8>=0;L=KE ?@>1;5<. 
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2>A?8B0=85» 

Ц5?ь @B4у?я: @0728B85 ;8G=>AB8 >1CG0NI53>AO =0 >A=>25 
D>@<8@>20=8O C >1CG0NI8EAO GC2AB20 ?0B@8>B87<0, 
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3@0640=A:>9 ?>78F88 0:B82=>3> 8 >B25BAB25==>3> 
G;5=0 @>AA89A:>3> >1I5AB20, >A>7=0NI53> A2>8 
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>1CG0NI8EAO, @0AH8@5=85 :>=AB@C:B82=>3> CG0AB8O 2 
?@8=OB88 @5H5=89, 70B@03820NI8E 8E ?@020 8 
8=B5@5AK, 2 B>< G8A;5 2 @07;8G=KE D>@<0E 
>1I5AB25==>9 A0<>>@30=870F88, A0<>C?@02;5=8O, 
>1I5AB25==> 7=0G8<>9 45OB5;L=>AB8; @0728B85 2 
<>;>456=>9 A@545 >B25BAB25==>AB8, ?@8=F8?>2 
:>;;5:B8287<0 8 A>F80;L=>9 A>;840@=>AB8; 

 D>@<8@>20=85 ?@825@65==>AB8 845O< 
8=B5@=0F8>=0;87<0, 4@C61K, @025=AB20, 
2708<>?><>I8 =0@>4>2; 2>A?8B0=85 C2068B5;L=>3> 
>B=>H5=8O : =0F8>=0;L=><C 4>AB>8=AB2C ;N459, 8E 
GC2AB20<, @5;838>7=K< C15645=8O<; 

 D>@<8@>20=85 CAB0=>2>: ;8G=>AB8, ?>72>;ONI8E 
?@>B82>AB>OBL 845>;>388 M:AB@5<87<0, =0F8>=0;87<0, 
:A5=>D>188, :>@@C?F88, 48A:@8<8=0F88 ?> 
A>F80;L=K<, @5;838>7=K<, @0A>2K<, =0F8>=0;L=K< 
?@87=0:0< 8 4@C38< =530B82=K< A>F80;L=K< 
O2;5=8O<; 

 D>@<8@>20=85 0=B8:>@@C?F8>==>3> <8@>2>77@5=8O. 
 >4C;L 3 «(878G5A:0O 
:C;LBC@0 8 
74>@>2L5A15@565=85» 

Ц5?ь @B4у?я: D>@<8@>20=85 C >1CG0NI8EAO GC2AB20 
15@56=>3> >B=>H5=8O : :C;LBC@=><C =0A;548N 8 B@048F8O< 
<=>3>=0F8>=0;L=>3> =0@>40 $>AA88, :C;LBC@K 74>@>2LO, 
157>?0A=>3> ?>2545=8O, AB@5<;5=8O : 74>@>2><C >1@07C 687=8 
8 70=OB8O< A?>@B><, 2>A?8B0=85 ?A8E8G5A:8 74>@>2>9, 
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D878G5A:8 @0728B>9 8 A>F80;L=>-040?B8@>20==>9 ;8G=>AB8. 
За4ачи @B4у?я: 

 D>@<8@>20=85 A?>A>1=>AB8 : 4CE>2=><C @0728B8N, 
@50;870F88 B2>@G5A:>3> ?>B5=F80;0 2 CG51=>9, 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8 =0 >A=>25 
=@02AB25==KE CAB0=>2>: 8 <>@0;L=KE =>@<, 
=5?@5@K2=>3> >1@07>20=8O, A0<>2>A?8B0=8O 8 
C=825@A0;L=>9 4CE>2=>-=@02AB25==>9 :><?5B5=F88 - 
«AB0=>28BLAO ;CGH5»; 

 D>@<8@>20=85 C >1CG0NI8EAO >B25BAB25==>3> 
>B=>H5=8O : A2>5<C 74>@>2LN 8 ?>B@51=>AB8 2 
74>@>2>< >1@075 687=8, D878G5A:>< 
A0<>A>25@H5=AB2>20=88, 70=OB8OE A?>@B82=>-
>74>@>28B5;L=>9 45OB5;L=>ABLN, @0728B85 :C;LBC@K 
157>?0A=>9 687=545OB5;L=>AB8, ?@>D8;0:B8:C 
=0@:>B8G5A:>9 8 0;:>3>;L=>9 7028A8<>AB8, 
B010:>:C@5=8O 8 4@C38E 2@54=KE ?@82KG5:; 

 D>@<8@>20=85 15@56=>3>, >B25BAB25==>3> 8 
:><?5B5=B=>3> >B=>H5=8O : D878G5A:><C 8 
?A8E>;>38G5A:><C 74>@>2LN - :0: A>1AB25==><C, B0: 8 
4@C38E ;N459, C<5=85 >:07K20BL ?5@2CN ?><>IL, 
@0728B85 :C;LBC@K 74>@>2>3> ?8B0=8O. 

 >4C;L 4 «�C;LBC@=>-
B2>@G5A:>5 2>A?8B0=85» 
 

Ц5?ь @B4у?я: A>740=85 CA;>289 4;O A0<>>?@545;5=8O 8 
A>F80;870F88 >1CG0NI8EAO =0 >A=>25 A>F8>:C;LBC@=KE, 
4CE>2=>-=@02AB25==KE F5==>AB59 8 ?@8=OBKE 2 @>AA89A:>< 
>1I5AB25 ?@028; 8 =>@< ?>2545=8O 2 8=B5@5A0E G5;>25:0, 
A5<L8, >1I5AB20 8 3>AC40@AB20, D>@<8@>20=85 C >1CG0NI8EAO 
C2065=8O : AB0@H5<C ?>:>;5=8N. 
За4ачи @B4у?я: 

 2>A?8B0=85 74>@>2>9, AG0AB;82>9, A2>1>4=>9 ;8G=>AB8, 
D>@<8@>20=85 A?>A>1=>AB8 AB028BL F5;8 8 AB@>8BL 
687=5==K5 ?;0=K; 

 @50;870F8O >1CG0NI8<8AO ?@0:B8: A0<>@0728B8O 8 
A0<>2>A?8B0=8O 2 A>>B25BAB288 A >1I5G5;>25G5A:8<8 
F5==>ABO<8 8 8450;0<8 3@0640=A:>3> >1I5AB20; 

 D>@<8@>20=85 ?>78B82=KE 687=5==KE >@85=B8@>2 8 
?;0=>2; 

 D>@<8@>20=85 C >1CG0NI8EAO 3>B>2=>AB8 8 
A?>A>1=>AB8 : >1@07>20=8N, 2 B>< G8A;5 
A0<>>1@07>20=8N, =0 ?@>BO65=88 2A59 687=8; 
A>7=0B5;L=>5 >B=>H5=85 : =5?@5@K2=><C >1@07>20=8N 
:0: CA;>28N CA?5H=>9 ?@>D5AA8>=0;L=>9 8 
>1I5AB25==>9 45OB5;L=>AB8; 

 D>@<8@>20=85 2K@065==>9 2 ?>2545=88 =@02AB25==>9 
?>78F88, 2 B>< G8A;5 A?>A>1=>AB8 : A>7=0B5;L=><C 
2K1>@C 4>1@0, =@02AB25==>3> A>7=0=8O 8 ?>2545=8O =0 
>A=>25 CA2>5=8O >1I5G5;>25G5A:8E F5==>AB59 8 
=@02AB25==KE GC2AB2 (G5AB8, 4>;30, A?@0254;82>AB8, 
<8;>A5@48O 8 4@C65;N18O); 

 @0728B85 :C;LBC@K <56=0F8>=0;L=>3> >1I5=8O; 



9 

 

 

 D>@<8@>20=85 C2068B5;L=>3> >B=>H5=8O : @>48B5;O< 
8 AB0@H5<C ?>:>;5=8N 2 F5;><, 3>B>2=>AB8 ?>=OBL 8E 
?>78F8N, ?@8=OBL 8E 701>BC, 3>B>2=>AB8 
4>3>20@820BLAO A @>48B5;O<8 8 G;5=0<8 A5<L8 2 
@5H5=88 2>?@>A>2 2545=8O 4><0H=53> E>7O9AB20, 
@0A?@545;5=8O A5<59=KE >1O70==>AB59; 

 2>A?8B0=85 >B25BAB25==>3> >B=>H5=8O : A>740=8N 8 
A>E@0=5=8N A5<L8 =0 >A=>25 >A>7=0==>3> ?@8=OB8O 
F5==>AB59 A5<59=>9 687=8; 

 D>@<8@>20=85 B>;5@0=B=>3> A>7=0=8O 8 ?>2545=8O 2 
?>;8:C;LBC@=>< <8@5, 3>B>2=>AB8 8 A?>A>1=>AB8 25AB8 
480;>3 A 4@C38<8 ;N4L<8, 4>AB830BL 2 =5< 
2708<>?>=8<0=8O, =0E>48BL >1I85 F5;8 8 
A>B@C4=8G0BL 4;O 8E 4>AB865=8O. 

 >4C;L 5 
«1:>;>38G5A:>5 
2>A?8B0=85» 
 

Ц5?ь @B4у?я: D>@<8@>20=85 C >1CG0NI8EAO GC2AB20 
15@56=>3> >B=>H5=8O : 682>9 ?@8@>45 8 >:@C60NI59 A@545, 
:C;LBC@=><C =0A;548N 8 B@048F8O< <=>3>=0F8>=0;L=>3> 
=0@>40 $>AA88. 
За4ачи @B4у?я: 

 @0728B85 C >1CG0NI8EAO M:>;>38G5A:>9 :C;LBC@K, 
15@56=>3> >B=>H5=8O : @>4=>9 75<;5, ?@8@>4=K< 
1>30BAB20< $>AA88 8 <8@0, ?>=8<0=85 2;8O=8O 
A>F80;L=>-M:>=><8G5A:8E ?@>F5AA>2 =0 A>AB>O=85 
?@8@>4=>9 8 A>F80;L=>9 A@54K; 

 2>A?8B0=85 GC2AB20 >B25BAB25==>AB8 70 A>AB>O=85 
?@8@>4=KE @5AC@A>2, D>@<8@>20=85 C<5=89 8 =02K:>2 
@07C<=>3> ?@8@>4>?>;L7>20=8O, =5B5@?8<>3> 
>B=>H5=8O : 459AB28O<, ?@8=>AOI8< 2@54 M:>;>388; 
?@8>1@5B5=85 >?KB0 M:>;>3>-=0?@02;5==>9 
45OB5;L=>AB8; 

 2>A?8B0=85 MAB5B8G5A:>3> >B=>H5=8O : <8@C, 2:;NG0O 
MAB5B8:C 1KB0, =0CG=>3> 8 B5E=8G5A:>3> B2>@G5AB20, 
A?>@B0, >1I5AB25==KE >B=>H5=89; 

 D>@<8@>20=85 <8@>2>77@5=8O, A>>B25BAB2CNI53> 
A>2@5<5==><C C@>2=N @0728B8O =0C:8 8 >1I5AB25==>9 
?@0:B8:8, >A=>20==>3> =0 480;>35 :C;LBC@, 0 B0:65 =0 
?@87=0=88 @07;8G=KE D>@< >1I5AB25==>3> A>7=0=8O, 
?@54?>;030NI53> >A>7=0=85 A2>53> <5AB0 2 
?>;8:C;LBC@=>< <8@5; 

 D>@<8@>20=85 GC2AB20 ;N128 : $>48=5 =0 >A=>25 
87CG5=8O :C;LBC@=>3> =0A;548O 8 B@048F89 
<=>3>=0F8>=0;L=>3> =0@>40 $>AA88. 

 

 

(>@<>9 ?@><56CB>G=>9  0BB5AB0F88 ?> CG51=>9 48AF8?;8=5 O2;O5BAO  

1:70<5=.   

(>@<0<8 B5:CI59 0BB5AB0F88 O2;ONBAO: 



10 

 

 

1. >?@>A 

2. ?@0:B8G5A:0O @01>B0 

3. A0<>AB>OB5;L=0O @01>B0 

$57C;LB0BK >A2>5=8O CG51=>9 48AF8?;8=K 2K@065=K 2 2845  

?OB810;;L=>9  >B<5B:8.  



11 

 

 

2.("!� "*�!"+!/)  �&�$���/ ��/  #$" ��'&"+!"� 

�&&�%&�*��  

2.1 !07=0G5=85: ("% ?@54=07=0G5= 4;O :>=B@>;O 8 >F5=:8 

?@><56CB>G=KE @57C;LB0B>2 >A2>5=8O CG51=>9   48AF8?;8=K "#.04 "A=>2K 

0;3>@8B<870F88 8 ?@>3@0<<8@>20=8O 

(>@<>9 ?@><56CB>G=>9  0BB5AB0F88 ?> CG51=>9 48AF8?;8=5 O2;O5BAO  

1:70<5=.   

-:70<5= ?@>2>48BAS 2 2845 ?@0:B8G5A:>9 @01>BK. 
�>;8G5AB2> 20@80=B>2 4;S >1CG0RM8EAS 10. 

#A;>28S 2O?>;=5=8S 4;O >15A?5G5=8O 2K?>;=5=8O @01>BK =5>1E>48<> 

8<5BL :><?LNB5@ A> A;54CNI8< ?@>3@0<<=K< >15A?5G5=85<: >?5@0F8>==0O 

A8AB5<0 Windows 7 8 Python.    

�@5<S 2O?>;=5=8S 60<8=.  
"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
 

�0@80=B № __1_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3 8;8 Delphi. 

"B;048BL 8 ?@>B5AB8@>20BL  ?@>3@0<<C. 

�040G0: �0=K =0BC@0;L=K5 G8A;0 n1 a , ,a n, û . "?@545;8BL :>;8G5AB2> G;5=>2 ka   

?>A;54>20B5;L=>AB8 n1 a , ,a û , O2;ONI8EAO =5G5B=K<8 G8A;0<8. 
 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 



12 

 

 

 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S:#1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __2_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. 

"B;048BL 8 ?@>B5AB8@>20BL  ?@>3@0<<C. 

�040G0: �0=K =0BC@0;L=K5 G8A;0 n1 a , ,a n, û . "?@545;8BL :>;8G5AB2> G;5=>2 ka  

?>A;54>20B5;L=>AB8 n1 a , ,a û , :@0B=KE 3 8 =5 :@0B=KE 5. 
 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 
 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __3_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. "B;048BL 8 ?@>B5AB8@>20BL  
?@>3@0<<C. 

�040G0: �0=K =0BC@0;L=K5 G8A;0 n1 a , ,a n, û . "?@545;8BL :>;8G5AB2> G;5=>2 ka  

?>A;54>20B5;L=>AB8 n1 a , ,a û , 8<5NI8E G5B=K5 ?>@O4:>2K5 =><5@0 8 O2;ONI8EAO 
=5G5B=K<8 G8A;0<8. 
 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 



13 

 

 

 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __4_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. 

"B;048BL 8 ?@>B5AB8@>20BL  ?@>3@0<<C. 
�040G0: �0=K F5;K5 G8A;0 n1 a , ,a û . #>;CG8BL AC<<C B5E G8A5; 40==>9 
?>A;54>20B5;L=>AB8, :>B>@K5 :@0B=K 5. 
 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 
 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __5_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. "B;048BL 8 ?@>B5AB8@>20BL  
?@>3@0<<C. 

�040G0: �0=K F5;K5 G8A;0 501 a , ,a û . #>;CG8BL AC<<C B5E G8A5; 40==>9 
?>A;54>20B5;L=>AB8, :>B>@K5 =5G5B=K 8 >B@8F0B5;L=K. 
 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 



14 

 

 

 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __6_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. "B;048BL 8 ?@>B5AB8@>20BL  
?@>3@0<<C. 
�040G0: �0=K =0BC@0;L=>5 G8A;> n , 459AB28B5;L=K5 G8A;0 n1 a , ,a û . #>;CG8BL 
C42>5==CN AC<<C 2A5E ?>;>68B5;L=KE G;5=>2 ?>A;54>20B5;L=>AB8 n1 a , ,a û . 

 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 
 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __7_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. 

"B;048BL 8 ?@>B5AB8@>20BL  ?@>3@0<<C. 
�040G0: �0=K =0BC@0;L=>5 G8A;> n , 459AB28B5;L=K5 G8A;0 n1 a , ,a û . � 
?>A;54>20B5;L=>AB8 n1 a , ,a û  2A5 >B@8F0B5;L=K5 G;5=K C25;8G8BL =0 0.5, 0 2A5 
=5>B@8F0B5;L=K5 70<5=8BL =0 0.1. 
 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 



15 

 

 

 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __8_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. "B;048BL 8 ?@>B5AB8@>20BL  
?@>3@0<<C. 
�040G0: �0=K =0BC@0;L=>5 G8A;> n , F5;K5 G8A;0 n1 a , ,a û . #>;CG8BL AC<<C 
?>;>68B5;L=KE 8 G8A;>  >B@8F0B5;L=KE G;5=>2 ?>A;54>20B5;L=>AB8 n1 a , ,a û . 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 
 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __9_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. "B;048BL 8 ?@>B5AB8@>20BL  
?@>3@0<<C. 
�040G0: �0=K =0BC@0;L=>5 G8A;> n , 459AB28B5;L=K5 G8A;0 n1 a , ,a û . � 
?>A;54>20B5;L=>AB8 n1 a , ,a û  2A5 G;5=K, <5=LH5 42CE, 70<5=8BL =C;O<8. 
�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 



16 

 

 

 

"������ 

������� ��/ ��#'�.Щ���!/ 

�@54<5B :>=B@>;S: #1,#3,#4,#5,#6,#7, �� 1.2, �� 01., �� 05., �� 09., �� 10. 
�0@80=B № __10_____ 

�040=85  
&5:AB 7040=8O: 
(>@<0;87>20BL ?>AB02;5==CN 7040GC 3 70@8A>20BL  1;>: AE5<C 0;3>@8B<0 @5H5=8O 7040G8. 
!0?8A0BL ?@>3@0<<C @5H5=8O 7040G8 =0 O7K:5 Python 3. "B;048BL 8 ?@>B5AB8@>20BL  
?@>3@0<<C. 
�040G0: �0=K =0BC@0;L=>5 G8A;> n , F5;K5 G8A;0 n1 a , ,a û . !09B8 =08<5=LH55 87 G8A5;, 
2E>4OI8E 2 ?>A;54>20B5;L=>ABL n11

a , ,a1,-a û . 

 

�=AB@C:F8S  ?> 2O?>;=5=8R 

�=8<0B5;L=> ?@>G8B09B5 7040=85.  
За40=85 2K?>;=O5BAO =0  Python 3, @57C;LB0BK @01>BK ?@>3@0<<K ?@>25@O5B M:70<5=0B>@. 
 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O 3  60 <8=. 



17 

 

 

 

����" � �������"��/ 

�>;8G5AB2> 20@80=B>2 7040=89 4;O >1CG0NI8EAO: 10   

�@5<S 2O?>;=5=8S :064>3> 7040=8O 8 <0:A8<0;L=>5 2@5<O =0 

?@><56CB>G=CN 0BB5AB0F8N: 

�A53> =0 70G5B __60__<8=. 

#A;>28S 2O?>;=5=8S 7040=89 

&@51>20=8O >E@0=K B@C40: 8=AB@C:B06 ?> B5E=8:5 157>?0A=>AB8.  
"1>@C4>20=85: ?5@A>=0;L=K9 :><?LNB5@ A> A;54CNI8< >15A?5G5=85<: 
>?5@0F8>==0O A8AB5<0 Windows 7 8 Python 3.  

�8B5@0BC@0 4;O >1CG0NI8EAO:  
�C@8:>2, %. $. "A=>2K 0;3>@8B<870F88 8 ?@>3@0<<8@>20=8O =0 Python : 
CG51=>5 ?>A>185 / %.$. �C@8:>2. 4  >A:20 : �!($�- , 2023. 4 343 A. 4 

(%@54=55 ?@>D5AA8>=0;L=>5 >1@07>20=85). - ISBN 978-5-16-016906-4. - &5:AB 
: M;5:B@>==K9. - URL: https://znanium.com/catalog/product/1927269 (40B0 
>1@0I5=8O: 09.06.2023). 3 $568< 4>ABC?0: ?> ?>4?8A:5.  

�>?>;=8B5;L=0O ;8B5@0BC@0:  
�C:>2, $. �. /7K: ?@>3@0<<8@>20=8O Python. #@0:B8:C< : CG51=>5 ?>A>185 / 
$.�. �C:>2. 4  >A:20 : �!($�- , 2023. 4 216 A. + �>?. <0B5@80;K 
[1;5:B@>==K9 @5AC@A]. 4 (%@54=55 ?@>D5AA8>=0;L=>5 >1@07>20=85). - ISBN 

978-5-16-015638-5. - &5:AB : M;5:B@>==K9. - URL: 

https://znanium.com/catalog/product/1916202 (40B0 >1@0I5=8O: 09.06.2023). 3 
$568< 4>ABC?0: ?> ?>4?8A:5. 
 

�=AB@C:F8S ?> ?@>2545=8R Q:70<5=0 

"7=0:><LB5AL A 7040=8O<8 4;O M:70<5=CNI8EAO, >F5=8205<K<8 
7=0=8O<8/C<5=8O<8, :><?5B5=F8O<8 8 ?>:070B5;O<8 >F5=:8. 
%>7409B5 4>1@>65;0B5;L=CN >1AB0=>2:C, => =5 2<5H8209B5AL 2 E>4 
2K?>;=5=8O 7040=8O. 
 

� �"� �� �&���� 

"1J5:B0<8 >F5=:8 2KABC?05B ?@>4C:B ?@0:B8G5A:>9 45OB5;L=>AB8. "F5=:0 8 
A>>B25BAB2CNI85 :@8B5@88 ?@8 MB>< >A=>2K20NBAO =0 MB0;>==>< :0G5AB25 
?@>4C:B0. 
"1I8<8 :@8B5@8O<8 >F5=:8 C<5=89  O2;ONBAO: ?@028;L=>ABL, B>G=>ABL, 
3@0<>B=>ABL, :0G5AB2>, 2>7<>6=>ABL ?@8<5=OBL =02K:8 8 C<5=8O =0 
?@0:B8:5,  =0;8G85 >H81>:, 8E :>;8G5AB2>, E0@0:B5@ 8 2;8O=85 =0 @01>BC. 

 

�@8B5@88 >F5=:8 7040=8S  
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5 10;;>2 AB028BAS, 5A;8 CG0M89AS C<55B  3@0<>B=>: 
 >?8AK20BL  8AE>4=K5, 2KE>4=K5 8 ?@><56CB>G=K5 40==K5  
 8A?>;L7>20BL 1;>:8 ?@8 A>740=88 1;>:  AE5<K 0;3>@8B<0 @5H5=8O 7040G8. 
 8A?>;L7>20BL :><0=4K O7K:0 Python 3. 
 8A?>;L7>20BL A8=B0:A8A O7K:0 Python 3. 
 2:;NG0BL 2 ?@>3@0<<C ?>OA=5=8O 4;O ?>;L7>20B5;O ?@>3@0<<K 

 B5AB8@>20BL 8 >B;06820BL ?@>3@0<<C 

4 10;;0 AB028BAS, 5A;8 2 @57C;PB0B5 2O?>;=5=8S CG0M8<AS 7040=8S: 

 0;3>@8B< @5H5=8O 7040G8 O2;O5BAO =5 >?B8<0;L=K<; 
 8<5NBAO =57=0G8B5;L=K5 =54>G5BK 2 >D>@<;5=88 1;>: AE5<K 
 >BACBAB2CNB ?>OA=5=8O 4;O ?>;L7>20B5;O ?@>3@0<<K  

3 10;;0 AB028BAS, 5A;8 2 @57C;PB0B5 2O?>;=5=8S CG0M8<AS 7040=8S: 

 0;3>@8B< @5H5=8O 7040G8 O2;O5BAO =5 >?B8<0;L=K<; 
 8<5NBAO =57=0G8B5;L=K5 =54>G5BK 2 >D>@<;5=88 1;>: AE5<K 
 >BACBAB2CNB ?>OA=5=8O 4;O ?>;L7>20B5;O ?@>3@0<<K  
 ?@>?CI5=> >?8A0=85  8AE>4=KE, 2KE>4=KE 8 ?@><56CB>G=KE 40==KE 
 4>?CI5=0  1 >H81:0 ?@8 A>740=88 1;>:  AE5<K 0;3>@8B<0 @5H5=8O 7040G8; 
 4>?CI5=0 1 >H81:0 ?@8 =0?8A0=88 ?@>3@0<<K 

2 10;;0 AB028BAS, 5A;8 CG0M89AS: 
 ?@>?CI5=>  >?8A0=85  8AE>4=KE, 2KE>4=KE 8 ?@><56CB>G=KE 40==KE 
 4>?CI5=K   >H81:8 ?@8 A>740=88 1;>:  AE5<K 0;3>@8B<0 @5H5=8O 7040G8; 
 4>?CI5=K  >H81:8 ?@8 =0?8A0=88 ?@>3@0<<K 
 ?@>3@0<<0 =5 >B;065=0 8 =5 ?@>B5AB8@>20=0 
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2.2 "F5=>G=K5 <0B5@80;K 4;O  B5:CI59 0BB5AB0F88 

!07=0G5=85: ("% ?@54=07=0G5= 4;O :>=B@>;O 8 >F5=:8 B5:CI8E 

@57C;LB0B>2 >A2>5=8O CG51=>9  48AF8?;8=K "#.04  "A=>2K 0;3>@8B<870F88 

8 ?@>3@0<<8@>20=8O. 
,:0;K 
>F5=820=8O 

�@8B5@88 >F5=820=8O 

«>B;8G=>» "1CG0NI89AO ?@028;L=> >B25B8; =0 B5>@5B8G5A:85 8 ?@0:B8G5A:85 
2>?@>AK. #>:070; >B;8G=K5 7=0=8O 2 @0<:0E CG51=>3> <0B5@80;0. 
#>:070; >B;8G=K5 C<5=8O 8 2;045=8O =02K:0<8 ?@8<5=5=8O 
?>;CG5==KE 7=0=89 8 C<5=89 ?@8 2K?>;=5=88 C?@06=5=89, 8=KE 
7040=89. "B25B8; =0 2A5 4>?>;=8B5;L=K5 2>?@>AK 

«E>@>H>» "1CG0NI89AO A =51>;LH8<8 =5B>G=>ABO<8 >B25B8; =0 B5>@5B8G5A:85 
2>?@>AK, ?>:070; E>@>H85 7=0=8O 2 @0<:0E CG51=>3> <0B5@80;0. 
�K?>;=8; A =51>;LH8<8 =5B>G=>ABO<8 ?@0:B8G5A:85 7040=8O. #>:070; 
E>@>H85 C<5=8O 8 2;045=8O =02K:0<8 ?@8<5=5=8O ?>;CG5==KE 7=0=89 
8 C<5=89 ?@8 >2;045=88 CG51=>3> <0B5@80;0. "B25B8; =0 1>;LH8=AB2> 
4>?>;=8B5;L=KE 2>?@>A>2 

«C4>2;5B2>@8B5
;L=>» 

"1CG0NI89AO A ACI5AB25==K<8 =5B>G=>ABO<8 >B25B8; =0 
B5>@5B8G5A:85 2>?@>AK. #>:070; C4>2;5B2>@8B5;L=K5 7=0=8O 2 @0<:0E 
CG51=>3> <0B5@80;0. % ACI5AB25==K<8 =5B>G=>ABO<8 2K?>;=8; 
?@0:B8G5A:85 7040=8O. #>:070; C4>2;5B2>@8B5;L=K5 C<5=8O 8 2;045=8O 
=02K:0<8 ?@8<5=5=8O ?>;CG5==KE 7=0=89 8 C<5=89 ?@8 >2;045=88 
CG51=>3> <0B5@80;0. �>?CAB8; <=>3> =5B>G=>AB59 ?@8 >B25B5 =0 
4>?>;=8B5;L=K5 2>?@>AK 

«=5C4>2;5B2>@8
B5;L=> » 

"1CG0NI89AO ?@8 >B25B5 =0 B5>@5B8G5A:85 2>?@>AK 8 ?@8 2K?>;=5=88 
?@0:B8G5A:8E 7040=89 ?@>45<>=AB@8@>20; =54>AB0B>G=K9 C@>25=L 
7=0=89 8 C<5=89 ?@8 @5H5=88 7040G 2 @0<:0E CG51=>3> <0B5@80;0. #@8 
>B25B0E =0 4>?>;=8B5;L=K5 2>?@>AK 1K;> 4>?CI5=> <=>65AB2> 
=5?@028;L=KE >B25B>2 

 

�=0=8O   8 C<5=8O, ?>4;560I85 :>=B@>;N 8 >F5=:5 2 ?@>F5AA5 B5:CI59  

0BB5AB0F88: 

#<5BP 1:  -  07@010BO20BP 0;3>@8B<O 4;S :>=:@5B=OE 7040G. 
#<5BP 2: �A?>;P7>20BP ?@>3@0<<O 4;S 3@0D8G5A:>3> >B>1@065=8S 

0;3>@8B<>2.  
#<5BP 3: �?@545;SBP A;>6=>ABP @01>BO 0;3>@8B<>2.   

%>AB02LB5 ;8=59=K5 0;3>@8B<K @5H5=8O A;54CNI8E 7040G:  
1.#> 7040==K< D>@<C;0< A>AB028BL 2KG8A;8B5;L=K5 0;3>@8B<K 2 2845 
B01;8F: 
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(S 3 ?;>I04L 1>:>2>9 ?>25@E=>AB8 :>=CA0, D 3 480<5B@ >A=>20=8O, L - 
>1@07CNI0O);  

 
(f 3 G0AB>B0 A>1AB25==KE :>;510=89 2 :>=BC@5, L 3 8=4C:B82=>ABL 
:0BCH:8, C 3 5<:>ABL :>=45=A0B>@0). 

2. �0=> 7=0G5=85 x. #>;CG8BL 7=0G5=8O -2x+3x234x3 8 1+2x+3x234x3 . 

#>701>B8BLAO >1 M:>=><88 >?5@0F89. 

3. �0=> 7=0G5=85 a. !5 8A?>;L7CO =8:0:8E DC=:F89 8 =8:0:8E >?5@0F89, 
:@><5 C<=>65=8O, ?>;CG8BL 7=0G5=85 a8 70 B@8 >?5@0F88 8 a10 70 G5BK@5 
>?5@0F88. 

4. %>AB028BL 0;3>@8B< 4;O 2KG8A;5=8O ?CB8, ?@>945==>3> ;>4:>9, 5A;8 
55 A:>@>ABL 2 AB>OG59 2>45 v :</G, A:>@>ABL B5G5=8O @5:8 v1 :</G, 2@5<O 
42865=8O ?> >75@C t1 G, 0 ?@>B82 B5G5=8O @5:8 3 t2 G. �A?>;L7>20BL 
A;>25A=K9 A?>A>1 70?8A8 0;3>@8B<0. 

%>AB02LB5  @0725B2;ONI85AO  0;3>@8B<K @5H5=8O A;54CNI8E 7040G: 

1. �7>1@078B5 1;>:-AE5<C ?@>AB>3> 480;>3>2>3> 0;3>@8B<0, :>B>@K9 
>1@0I05BAO : ?>;L7>20B5;N A ?@>AL1>9 225AB8 A=0G0;0 AB@>:C 8<O, 0 70B5< 
AB@>:C =0AB@>5=85. � @57C;LB0B5 480;>30 <>65B ?>O28BLAO A;54CNI89 
A>2<5AB=K9 B5:AB:  
#@>3@0<<0> �4@02AB2C9B5! �0: �0H5 8<O?  
#>;L7>20B5;L> �02@8:  
#@>3@0<<0> �>1@>5 CB@>, �02@8:! �0: =0AB@>5=85?  
#>;L7>20B5;L> B0: A515  
#@>3@0<<0> ' <5=O B>65 B0: A515, �02@8:! 
2. �0=K B@8 459AB28B5;L=KE G8A;0. �>725AB8 2 :204@0B B5 87 =8E, 

7=0G5=8O :>B>@KE =5>B@8F0B5;L=K, 8 2 G5B25@BCN AB5?5=L 3 
>B@8F0B5;L=K5. 

3. %>AB02LB5 1;>:-AE5<C 2KG8A;5=8O 7=0G5=8O DC=:F89: 

 

4. %>AB02LB5 ?@>3@0<<C, 70<5=ONICN <5=LH55 87 42CE 40==KE G8A5; 
AC<<>9, 0 1>;LH55 3 ?@>872545=85< MB8E G8A5;. 
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5. %>AB028BL 1;>:-AE5<C 0;3>@8B<0 2KG8A;5=8O ?;>I048 B@5C3>;L=8:0 
3-<O @07;8G=K<8 A?>A>10<8 =0 2K1>@ ?>;L7>20B5;O. 
%>AB02LB5 F8:;8G5A:85 0;3>@8B<K @5H5=8O A;54CNI8E 7040G: 

1. %>AB02LB5 1;>:-AE5<K 0;3>@8B<>2 4;O 7040G8 87 '?@06=5=8O 1. 

2. %>AB02LB5 1;>:-AE5<C 0;3>@8B<0 4;O @5H5=8O A;54CNI59 7040G8: 
=0G02 B@5=8@>2:8, A?>@BA<5= ?@>1560; 10 :<. �064K9 45=L >= C25;8G820; 
4=52=CN =>@<C =0 10% =>@<K ?@54K4CI53> 4=O. �0:>9 AC<<0@=K9 ?CBL 
?@>1568B A?>@BA<5= 70 7 4=59? 

3. �7>1@078B5 1;>:-AE5<C 0;3>@8B<0 >?@545;5=8O <0:A8<0;L=>3> G8A;0 
2 ?>A;54>20B5;L=>AB8 87 n ?@>872>;L=KE G8A5;. 

4. %>AB02LB5 1;>:-AE5<C 0;3>@8B<0 2KG8A;5=8O AC<<K :204@0B>2 
?5@2KE n G8A5; =0BC@0;L=>3> @O40. 

5. !09B8 AC<<C ?5@2KE n G;5=>2 @O40 

  

6. !09B8 2A5 45;8B5;8 F5;>3> ?>;>68B5;L=>3> G8A;0 (:@><5 1 8 A0<>3> 
G8A;0). 

 

#<5BP 4:   01>B0BP 2 A@545 ?@>3@0<<8@>20=8S.  
#<5BP 5:    50;87>2O20BP ?>AB@>5==O5 0;3>@8B<O 2 2845 ?@>3@0<< =0 
:>=:@5B=>< S7O:5 ?@>3@0<<8@>20=8S. 
#<5BP 6:  �D>@<;SBP :>4 ?@>3@0<<O 2 A>>B25BAB288 A> AB0=40@B>< 
:>48@>20=8S. 
#<5BP 7:  �O?>;=SBP ?@>25@:C, >B;04:C :>40 ?@>3@0<<O 

&8?>2K5 7040=8O: 

�040=85 1 !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 >B;048BL 

1. #>4AG8B0BL :>;8G5AB2> >B@8F0B5;L=KE A@548 G8A5; а, b, с. 

2. #>4AG8B0BL :>;8G5AB2> ?>;>68B5;L=KE A@548 G8A5; а, b, с. 

3. #>4AG8B0BL :>;8G5AB2> F5;KE A@548 G8A5; а, b, с. 

4. "?@545;8BL, 45;8B5;5< :0:8E G8A5; а, b, с O2;O5BAO G8A;> k. 

 

�040=85 2 !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 

>B;048BL. #@>B5AB8@>20BL 8 >B;048BL 
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1. �0=K B@8 459AB28B5;L=KE G8A;0. �>725AB8 2 :204@0B B5 87 =8E, 
7=0G5=8O :>B>@KE =5>B@8F0B5;L=K, 8 2 G5B25@BCN AB5?5=L 4 

>B@8F0B5;L=K5. 
2. �0=K 425 B>G:8 �(х1, у1) 8 В(х2, у2). %>AB028BL 0;3>@8B<, 
>?@545;ONI89, :>B>@0O 87 B>G5: =0E>48BAO 1;865 : =0G0;C :>>@48=0B. 

3. �0=K 420 C3;0 B@5C3>;L=8:0 (2 3@04CA0E). "?@545;8BL, ACI5AB2C5B ;8 
B0:>9 B@5C3>;L=8:, 8 5A;8 40, B> 1C45B ;8 >= ?@O<>C3>;L=K<. 

4. �0=K 459AB28B5;L=K5 G8A;0 х 8 у, =5 @02=K5 4@C3 4@C3C.  5=LH55 87 
MB8E 42CE G8A5; 70<5=8BL ?>;>28=>9 8E AC<<K, 0 1>;LH55 4 8E 
C42>5==K< ?@>872545=85<. 

 

�040=85 3 !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 >B;048BL 

1. �0=K 459AB28B5;L=K5 G8A;0 a, b, с. '42>8BL MB8 G8A;0, 5A;8 Ь>с 8 
70<5=8BL 8E 01A>;NB=K<8 7=0G5=8O<8, 5A;8 MB> =5 B0:. 

2.  !0 >A8 ОX @0A?>;>65=K B@8 B>G:8 a, Ь, с. "?@545;8BL, :0:0O 87 B>G5: 
b 8;8 с @0A?>;>65=0 1;865 : а. 

3.  �0=K B@8 ?>;>68B5;L=KE G8A;0 а, b, с. #@>25@8BL, 1C4CB ;8 >=8 
AB>@>=0<8 B@5C3>;L=8:0. �A;8 40, B> 2KG8A;8BL ?;>I04L MB>3> 
B@5C3>;L=8:0. 

4.  !0?8A0BL ?@>3@0<<C @5H5=8O C@02=5=8O ах3
 + bх =0 4;O ?@>872>;L=KE 

a, b. 

�040=85 4  !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 

>B;048BL. #@>B5AB8@>20BL 8 >B;048BL 

1. %>AB028BL ?@>3@0<<C >?@545;5=8O @07@O4=>AB8 22545==>3> 
F5;>3> G8A;0. 

2. #>4AG8B0BL AC<<C >B@8F0B5;L=KE G8A5; ?>A;54>20B5;L=>AB8. 
3. %>AB028BL ?@>3@0<<C ?>4AG8BK20NICN AC<<C F8D@ 22>48<>3> 
=0BC@0;L=>3> G8A;0. 
 

�040=85 5 !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 

>B;048BL 

4. �<55BAO >4=><5@=K9 <0AA82 87 15 G8A5; (a1, a2, a3 ... a15). %  >AB028BL 
?@>3@0<<C 8E 22>40. '?>@O4>G8BL <0AA82 ?> C1K20=8N. 

5.�25AB8 5-B87=0G=>5 G8A;>. �K25AB8 ?>A;54>20B5;L=>ABL F8D@ =0G8=0O 
A :>=F0. 
      #@8<5@: 22>4     - 42891 

                     2K2>4  -  1 9 8 2 4 

5. #>4AG8B0BL cbxaxy  2 , ?@8 ,5.18a  ,5.0b  134c , x 87<5=O5BAO 
>B -1 4> 0.6 A H03>< 0.2. �=0G5=8O 2K4020BL =0 :064>< H035 8B5@0F88.  
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�040=85 6 !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 

>B;048BL. #@>B5AB8@>20BL 8 >B;048BL 

7. #>4AG8B0BL AC<<C ?>;>68B5;L=KE G8A5; ?>A;54>20B5;L=>AB8. 
8. #>4AG8B0BL 1)(  xbxaw  ?@8 a=2.8, b=-0.3, x 87<5=O5BAO >B 1 4> 3 A 

H03>< 0.5. �K4020BL 7=0G5=8O =0 :064>< H035 8B5@0F88 

9. �<55BAO >4=><5@=K9 <0AA82 87 20 G8A5; (B1,B2,B3 & B20). 
%>AB028BL ?@>3@0<<C 8E 22>40. '?>@O4>G8BL <0AA82 ?> 2>7@0AB0=8N. 
 

�040G8 A <0AA820<8: 

�040=85 1  !0?8A0BL ?@>3@0<<K =0 O7K:5 Python.  

#@>B5AB8@>20BL 8 >B;048BL 

1. � <0AA82 A[N] 70=5A5=K =0BC@0;L=K5 G8A;0. !09B8 AC<<C M;5<5=B>2, 
:>B>@K5 :@0B=K 40==><C К. 

2. � F5;>G8A;5==>9 ?>A;54>20B5;L=>AB8 5ABL =C;52K5 M;5<5=B. %>740BL 
<0AA82 87 =><5@>2 MB8E M;5<5=B>2. 

3. �0=0 ?>A;54>20B5;L=>ABL F5;KE G8A5; a1, a2, ..., an. �KOA=8BL, :0:>5 G8A;> 
2AB@5G05BAO @0=LH5 4 ?>;>68B5;L=>5 8;8 >B@8F0B5;L=>5. 

4. �0=0 ?>A;54>20B5;L=>ABL 459AB28B5;L=KE G8A5; a1, a2, ..., an. �KOA=8BL, 
1C45B ;8 >=0 2>7@0AB0NI59.  

5. �0=0 ?>A;54>20B5;L=>ABL =0BC@0;L=KE G8A5; a1, a2, ..., an. %>740BL <0AA82 
87 G5B=KE G8A5; MB>9 ?>A;54>20B5;L=>AB8. �A;8 B0:8E G8A5; =5B, B> 
2K25AB8 A>>1I5=85 >1 MB>< D0:B5. 

 

�040=85 2  !0?8A0BL ?@>3@0<<K =0 O7K:5 Python. #@>B5AB8@>20BL 8 

>B;048BL.  

 

1.�0=0 ?>A;54>20B5;L=>ABL G8A5; a1, a2, ..., an. ':070BL =08<5=LHCN 4;8=C 
G8A;>2>9 >A8, A>45@60ICN 2A5 MB8 G8A;0. 
2.�0=0 ?>A;54>20B5;L=>ABL 459AB28B5;L=KE G8A5; a1, a2, ..., an. �0<5=8BL 
2A5 55 G;5=K, 1>;LH85 40==>3> Z, MB8< G8A;><. #>4AG8B0BL :>;8G5AB2> 
70<5=. 
3.#>A;54>20B5;L=>ABL 459AB28B5;L=KE G8A5; >:0=G8205BAO =C;5<. !09B8 
:>;8G5AB2> G;5=>2 MB>9 ?>A;54>20B5;L=>AB8. 
4.�0= <0AA82 459AB28B5;L=KE G8A5;, @07<5@=>ABL :>B>@>3> N. #>4AG8B0BL, 
A:>;L:> 2 =5< >B@8F0B5;L=KE, ?>;>68B5;L=KE 8 =C;52KE M;5<5=B>2. 
5.�0=K 459AB28B5;L=K5 G8A;0 a1, a2, ..., an. #><5=OBL <5AB0<8 =081>;LH89 
8 =08<5=LH89 M;5<5=BK. 
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�040=85 3  !0?8A0BL ?@>3@0<<K =0 O7K:5 Python 3. #@>B5AB8@>20BL 8 

>B;048BL 

%D>@<8@>20BL :204@0B=CN <0B@8FC ?>@O4:0 n ?> 7040==><C >1@07FC: 

1.
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