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B>;L:> >48= @07. 
"B25B ______________ 
 

5. ' 8A?>;=8B5;O �KG8A;8B5;L 425 :><0=4K, :>B>@K< ?@8A2>5=K =><5@0: 
1. ?@8102L 3 
2. C<=>6L =0 2 
#5@20O 87 =8E C25;8G8205B G8A;> =0 M:@0=5 =0 3, 2B>@0O C4208205B 53>. 
%>AB02LB5 0;3>@8B< ?>;CG5=8O 87 G8A;0 1 G8A;0 25, A>45@60I89 =5 1>;55 5 :><0=4. 
� >B25B5 70?8H8B5 B>;L:> =><5@0 :><0=4. 
(�4CD<@9D, 11221 – QFB 4?7BD<F@: 
CD<546P 3 

CD<546P 3 

G@AB:P A4 2 

G@AB:P A4 2 

CD<546P 3 

>BFBDO= CD9B5D4;G9F K<E?B 4 6 43.) 
�A;8 B0:8E 0;3>@8B<>2 1>;55 >4=>3>, B> 70?8H8B5 ;N1>9 87 =8E. 
"B25B ______________ 
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6. !865 ?@82545=0 ?@>3@0<<0, 70?8A0==0O =0 G5BK@5E O7K:0E ?@>3@0<<8@>20=8O 
�;3>@8B<8G5A:89 
O7K: 

#0A:0;L Python C++ 

0;3 
=0G 
F5; s, t, � 

22>4 s 

22>4 t 
22>4 A 

5A;8 s > 10 8;8 t > � 

B> 2K2>4 "YES" 
8=0G5 2K2>4 "NO" 
2A5 
:>= 

var s, t, �: integer; 
begin 

 readln(s); 

 readln(t); 

 readln(A); 

 if (s > 10) or (t > �) 
 then writeln("YES") 

 else writeln("NO") 

end. 

s = int(input()) 

t = int(input()) 

A = int(input()) 

if (s > 10) or (t > �): 
 print("YES") 

else: 

print("NO")  

#include <iostream> 

using namespace std; 

int main(){ 

 int s, t, �; 
 cin >> s; 

 cin >> t; 

 cin >> A; 

 if (s > 10) or (t > �) 
 cout << "YES" << 

endl; 

 else 

 cout << "NO" << 

endl; 

 return 0; 

 } 

�K;> ?@>2545=> 9 70?CA:>2 ?@>3@0<<K, ?@8 :>B>@KE 2 :0G5AB25 7=0G5=89 ?5@5<5==KE s 8 t 
22>48;8AL A;54CNI85 ?0@K G8A5;: 
(1, 2); (11, 2); (1, 12); (11, 12); (311, 312); (311, 12); (312, 11); (10, 10); (10, 5). 

':068B5 =08<5=LH55 F5;>5 7=0G5=85 ?0@0<5B@0 �, ?@8 :>B>@>< 4;O C:070==KE 2E>4=KE 
40==KE ?@>3@0<<0 =0?5G0B05B «NO» A5<L @07. 
"B25B _________________ 
 

7. �>ABC? : D09;C foto.jpg, =0E>4OI5<CAO =0 A5@25@5 email.ru, >ACI5AB2;O5BAO ?> 
?@>B>:>;C http. � B01;8F5 D@03<5=BK 04@5A0 D09;0 70:>48@>20=K F8D@0<8 >B 1 4> 7. 
�0?8H8B5 ?>A;54>20B5;L=>ABL MB8E F8D@, :>48@CNICN 04@5A C:070==>3> D09;0 2 A5B8 
�=B5@=5B. 
1) foto 

2) email 

3) .ru 

4) :// 

5) http 

6) / 

7) .jpg 

"B25B _______________ 

 

8. � O7K:5 70?@>A>2 ?>8A:>2>3> A5@25@0 4;O >1>7=0G5=8O ;>38G5A:>9 >?5@0F88 «���» 
8A?>;L7C5BAO A8<2>; «|», 0 4;O ;>38G5A:>9 >?5@0F88 «�» 3 A8<2>; «&». � B01;8F5 
?@82545=K 70?@>AK 8 :>;8G5AB2> =0945==KE ?> =8< AB@0=8F =5:>B>@>3> A53<5=B0 A5B8 
�=B5@=5B. 
�0?@>A !0945=> AB@0=8F (2 BKAOG0E) 
 >A:20 4220 

%0=:B-#5B5@1C@3 3600 
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 >A:20 | %0=:B-#5B5@1C@3 5900 

 

�0:>5 :>;8G5AB2> AB@0=8F (2 BKAOG0E) 1C45B =0945=> ?> 70?@>AC  >A:20 & %0=:B-
#5B5@1C@3? 
%G8B05BAO, GB> 2A5 70?@>AK 2K?>;=O;8AL ?@0:B8G5A:8 >4=>2@5<5==>, B0: GB> =01>@ 
AB@0=8F, A>45@60I8E 2A5 8A:><K5 A;>20, =5 87<5=O;AO 70 2@5<O 2K?>;=5=8O 70?@>A>2 
"B25B _______________ 
 

9. !0 @8AC=:5 3 AE5<0 4>@>3, A2O7K20NI8E 3>@>40 �, �, �, �, �, �, � 8 �. #> :064>9 
4>@>35 <>6=> 42830BLAO B>;L:> 2 >4=>< =0?@02;5=88, C:070==>< AB@5;:>9. %:>;L:> 
ACI5AB2C5B @07;8G=KE ?CB59 87 3>@>40 � 2 3>@>4 �? 

"B25B _______________ 
 

10. #5@52548B5 G8A;> 110 87 45AOB8G=>9 A8AB5<K AG8A;5=8O 2 42>8G=CN A8AB5<C 
AG8A;5=8O. %:>;L:> 548=8F A>45@68B ?>;CG5==>5 G8A;>? 
� >B25B5 C:068B5 >4=> G8A;> 3 :>;8G5AB2> 548=8F 

"B25B ________________ 
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-B0;>=K >B25B>2: 
№ 1 2 3 4 5 6 7 8 9 10 

"B25B 2>4>@>4 ���� 3 7 12121 12 5423617 1920 7 5 

 

$BA8 BJ9ABKAOI ED98EF6 8?O F9>GM97B >BAFDB?O 

&5:CI89 :>=B@>;L ?@>2>48BAO 2 D>@<5 4><0H=53> 7040=8O 4;O A0<>AB>OB5;L=>3> 
2K?>;=5=8O, 8A?>;L7CO <0B5@80;K -"$ =0 2K1>@ (/�;0AA, $-,, 1%'@>:,  -" 8 4@.). 
$57C;LB0BK D8:A8@CNBAO 2 >1@07>20B5;L=>9 ?;0BD>@<5, =0 :>B>@>9 70@538AB@8@>20=K 
ABC45=BK 8 ?@5?>4020B5;L. 
 

$BA8 BJ9ABKAOI ED98EF6 8?O DG59:AB7B >BAFDB?O  
(&5<0 1.1, &5<0 1.3, &5<0 1.6, &5<0 1.9, &5<0 3.1, &5<0 3.2, &5<0 3.5) 
"1@07>20B5;L=K5 @57C;LB0BK, ?>4;560I85 ?@>25@:5 (M;5<5=BK): 
�1, �2, �3, �4, �7, �9, �11 

"� 01, "� 02 
&5<0.1.1. �=D>@<0F8O 8 8=D>@<0F8>==K5 ?@>F5AAK 

�;865 2A53> @0A:@K205BAO A<KA; ?>=OB8O «8=D>@<0F8O, 8A?>;L7C5<0O 2 1KB>2>< 
>1I5=88» 2 CB25@645=88: 
?>A;54>20B5;L=>ABL 7=0:>2 =5:>B>@>3> 0;D028B0; 
A>>1I5=85, ?5@540205<>5 2 D>@<5 7=0:>2 ;8 A83=0;>2; 
A>>1I5=85, C<5=LH0NI55 =5>?@545;5==>ABL 7=0=89; 
A2545=8O >1 >:@C60NI5< <8@5, 2>A?@8=8<05<K5 G5;>25:>< 

A2545=8O, A>45@60I85AO 2 =0CG=KE B5>@8OE 
�=D>@<0F8N, =5 7028AOICN >B ;8G=>3> <=5=8O, =07K20NB: 
4>AB>25@=>9; 
0:BC0;L=>9; 
>1J5:B82=>9; 
?>;57=>9; 
?>=OB=>9 
�=D>@<0F8N, >B@060NICN 8AB8==>5 ?>;>65=85 45;, =07K20NB: 
?>=OB=>9; 
4>AB>25@=>9; 
>1J5:B82=>9; 
?>;=>9; 
?>;57=>9 
�=D>@<0F8N, ACI5AB25==CN 8 206=CN 2 =0AB>OI89 <><5=B, =07K20NB: 
?>;57=>9; 
0:BC0;L=>9; 
4>AB>25@=>9; 
>1J5:B82=>9; 
?>;=>9 
�=D>@<0F8N, 40NICN 2>7<>6=>ABL, @5H0BL ?>AB02;5==CN 7040GC, =07K20NB: 
?>=OB=>9; 
0:BC0;L=>9; 
4>AB>25@=>9; 
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?>;57=>9; 
?>;=>9 
�=D>@<0F8N, 4>AB0B>G=CN 4;O @5H5=8O ?>AB02;5==>9 7040G8, =07K20NB: 
?>;57=>9; 
0:BC0;L=>9; 
?>;=>9; 
4>AB>25@=>9; 
?>=OB=>9 
�=D>@<0F8N, 87;>65==CN =0 4>ABC?=>< 4;O ?>;CG0B5;O O7K:5, =07K20NB: 
?>;=>9; 
?>;57=>9; 
0:BC0;L=>9; 
4>AB>25@=>9; 
?>=OB=>9 
#> A?>A>1C 2>A?@8OB8O 8=D>@<0F88 G5;>25:>< @07;8G0NB A;54CNI85 284K 8=D>@<0F88: 
B5:AB>2CN, G8A;>2CN, A8<2>;L=CN, 3@0D8G5A:CN, B01;8G=CN 8 ?@.; 
=0CG=CN, A>F80;L=CN, ?>;8B8G5A:CN, M:>=><8G5A:CN, @5;838>7=CN ?@.; 
>1K45==CN, ?@>872>4AB25==CN, B5E=8G5A:CN, C?@02;5=G5A:CN; 
287C0;L=CN, 72C:>2CN, B0:B8;L=CN, >1>=OB5;L=CN, 2:CA>2CN; 
<0B5<0B8G5A:CN, 18>;>38G5A:CN, <548F8=A:CN, ?A8E>;>38G5A:CN 8 ?@. 
#> D>@<5 ?@54AB02;5=8O 8=D>@<0F88 <>6=> CA;>2=> @0745;8BL =0 A;54CNI85 284K: 
A>F80;L=CN, ?>;8B8G5A:CN, M:>=><8G5A:CN, B5E=8G5A:CN, @5;838>7=CN 8 ?@.; 
B5E=8G5A:CN, G8A;>2CN, A8<2>;L=CN, 3@0D8G5A:CN, B01;8G=CN ?@.; 
>1K45==CN, =0CG=CN, ?@>872>4AB25==CN, C?@02;5=G5A:CN; 
287C0;L=CN 72C:>2CN, B0:B8;L=CN, >1>=OB5;L=CN, 2:CA>2CN; 
<0B5<0B8G5A:CN, 18>;>38G5A:CN, <548F8=A:CN, ?A8E>;>38G5A:CN. 
':068B5 ;8H=89 >1J5:B A B>G:8 7@5=8O A?>A>10 ?@54AB02;5=8O 8=D>@<0F88: 
H:>;L=K9 CG51=8:; 
D>B>3@0D8O; 
B5;5D>==K9 @073>2>@; 
:0@B8=0; 
G5@B56 

#> >1;0AB8 ?@8<5=5=8O 8=D>@<0F8N <>6=> CA;>2=> @0745;8BL =0: 
B5:AB>2CN 8 G8A;>2CN; 
287C0;L=CN 8 72C:>2CN; 
3@0D8G5A:CN 8 B01;8G=CN; 
=0CG=CN 8 B5E=8G5A:CN; 
B0:B8;L=CN 8 2:CA>2CN 

�0:>5 87 2KA:07K20=89 ;>6=>? 
?>;CG5=85 8 >1@01>B:0 8=D>@<0F88 O2;ONBAO =5>1E>48<K<8 CA;>28O<8 
687=545OB5;L=>AB8 ;N1>3> >@30=87<0. 
4;O >1<5=0 8=D>@<0F859 <564C ;N4L<8 A;C60B O7K:8. 
8=D>@<0F8N CA;>2=> <>6=> @0745;8BL =0 284K 2 7028A8<>AB8 >B D>@<K ?@54AB02;5=8O. 
?@>F5AA >1@01>B:8 8=D>@<0F88 B5E=8G5A:8<8 CAB@>9AB20<8 =>A8B >A<KA;5==K9 
E0@0:B5@. 
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?@>F5AAK C?@02;5=8O 3 MB> O@:89 ?@8<5@ 8=D>@<0F8>==KE ?@>F5AA>2, ?@>B5:0NI8E 2 
?@8@>45, >1I5AB25, B5E=8:5. 
�0640O 7=0:>20O A8AB5<0 AB@>8BAO =0 >A=>25: 
5AB5AB25==KE O7K:>2, H8@>:> 8A?>;L7C5<KE G5;>25:>< 4;O ?@54AB02;5=8O 8=D>@<0F88; 
42>8G=>9 7=0:>2>9 A8AB5<K, 8A?>;L7C5<>9 2 ?@>F5AA0E E@0=5=8O, >1@01>B:8 8 ?5@540G8 
8=D>@<0F88 2 :><?LNB5@5; 
>?@545;5==>3> 0;D028B0 (=01>@0 7=0:>2) 8 ?@028; 2K?>;=5=8O >?5@0F89 =04 7=0:0<8; 
?@028; A8=B0:A8A0 0;D028B0. 
�K15@8 87 A?8A:0 2A5 O7K:8, :>B>@K5 <>6=> AG8B0BL D>@<0;L=K<8 O7K:0<8: 
42>8G=0O A8AB5<0 AG8A;5=8O  
O7K:8 ?@>3@0<<8@>20=8O  
:8@8;;8F0 
:8B09A:89 O7K:  
<C7K:0;L=K5 =>BK  
@CAA:89 O7K:  
4>@>6=K5 7=0:8 
:>4 071C:8  >@75. 
#@>872>48BAO 1@>A0=85 A8<<5B@8G=>9 2>AL<83@0==>9 ?8@0<84:8. �0:>5 :>;8G5AB2> 
8=D>@<0F88 <K ?>;CG05< 2 7@8B5;L=>< A>>1I5=88 > 55 ?045=88 =0 >4=C 87 3@0=59? 
1 18B 
1 109B 
3 18B 
3 18B0. 
�0:>5 :>;8G5AB2> 8=D>@<0F88 (A B>G:8 7@5=8O 0;D028B=>3> ?>4E>40) A>45@68B 42>8G=>5 
G8A;> 10101001? 
1 109B0 
2 109B0 
3 109B0 
3 18B0. 
+B> 87 =865?5@5G8A;5==>3> =5 O2;O5BAO >A=>2>9 D>@<8@>20=8O 8=D>@<0F8>==>9 
:C;LBC@K? 
7=0=8O > 70:>=0E DC=:F8>=8@>20=8O 8=D>@<0F8>==>9 A@54K 

?@8=F8? C7:>9 A?5F80;870F88 

7=0=8O >1 8=D>@<0F8>==>9 A@545 
C<5=85 >@85=B8@>20BLAO 2 8=D>@<0F8>==KE ?>B>:0E 
'AB0=>28B5 A>>B25BAB285: 
� #>;=>B0 1 /7K: ?>=OB5= ?>;CG0B5;N 

� �>AB>25@=>ABL 2 �>AB0B>G=>ABL 4;O ?>=8<0=8O, ?@8=OB8O 
@5H5=8O 

� �:BC0;L=>ABL 3 �06=>ABL, 7=0G8<>ABL 
� #>=OB=>ABL 4 !58A:065=85 8AB8==>3> ?>;>65=8O 45; 
� $5;520=B=>ABL  5 �>2@5<O, 2 =C6=K9 A@>: 

 

�;NG : B5ABC 
№ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 



14 

 

"B25B 3 2 1 1 3 2 4 3 1 2 3 3 2 01467 2 0 1 02 
14 
23 
31 
43 

 

"9@4.1.3 КB@CPNF9D < J<HDB6B9 CD98EF46?9A<9 <AHBD@4J<<. #EFDB=EF6B 
>B@CPNF9D4 

 

&0:B>20O G0AB>B0 ?@>F5AA>@0 3 MB>  
G8A;> 42>8G=KE >?5@0F89, A>25@H05<KE 70 548=8FC 2@5<5=8 

G8A;> >1@0I5=89 ?@>F5AA>@0 : >?5@0B82=>9 ?0<OB8 70 548=8FC 2@5<5=8 

A:>@>ABL >1<5=0 8=D>@<0F859 <564C ?@>F5AA>@ 8 CAB@>9AB20<8 22>4- 2K2>40 
A:>@>ABL >1<5=0 8=D>@<0F859 <564C ?@>F5AA>@>< 8 ?>AB>O==K< 70?><8=0NI8< 
CAB@>9AB2>< (#�') 
+5@57 :0:85 CAB@>9AB20 2708<>459AB2CNB CAB@>9AB20 2=5H=59 ?0<OB8 8 22>40/2K2>40 A 
?@>F5AA>@>< 

>?5@0B82=CN ?0<OBL 
:>=B@>;;5@K 

<0B5@8=A:CN ?;0BC 
A8AB5<=K9 1;>: 
+0ABL <038AB@0;8, ?> :>B>@>9 ?5@540NBAO C?@02;ONI85 A83=0;K 

H8=0 C?@02;5=8O 
H8=0 04@5A0 
H8=0 40==KE 
H8=0 :>=B@>;;5@>2 
"?5@0B82=0O ?0<OBL #� @01>B05B... 
1KAB@55, G5< 2=5H=OO 
<54;5==55, G5< 2=5H=OO 
>48=0:>2> ?> A:>@>AB8 A 2=5H=59 ?0<OBLN 

�=5H=OO ?0<OBL :><?LNB5@0 O2;O5BAO... 
M=5@3>7028A8<>9 
?>AB>O==>9 
>?5@0B82=>9 
M=5@3>=57028A8<>9 

"A=>2=0O E0@0:B5@8AB8:0 ?@>F5AA>@0 - MB>... 
?@>872>48B5;L=>ABL 
@07<5@ 
B5<?5@0BC@0 
F5=0 
"1I8< A2>9AB2>< <0H8=K �5118460, A>2@5<5==>3> :><?LNB5@0 8 G5;>25G5A:>3> <>730 
O2;O5BAO A?>A>1=>ABL >1@010BK20BL: 
G8A;>2CN 8=D>@<0F8N; 
B5:AB>2CN 8=D>@<0F8N; 
72C:>2CN 8=D>@<0F8N; 
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3@0D8G5A:CN 8=D>@<0F8N. 
� _______ 3. �591=8F 873>B>28; <5E0=8G5A:89 :0;L:C;OB>@. 
1643 

1673 

1642 

1700 

_______ >:BO1@O 4 45=L @>645=8O �=B5@=5B0. 
19 

27 

17 

29 

�K15@8 : :0:><C ?>:>;5=8N >B=>A8BAO 40==0O >A>15==>ABL: �010@8BK 4 -�  2K?>;=5=0 
2 2845 3@><04=KE H:0D>2. 
1 ?>:>;5=85 
2 ?>:>;5=85 
3 ?>:>;5=85 
4 ?>:>;5=85  
�0: =07K20;AO ?5@2K9 >D8A=K9 :><?LNB5@, C?@02;O5<K9 <0=8?C;OB>@>< «<KHL»? 
Altair 8800 

IBM/370 

Apple Lisa 

Apple 3 1 

 0AA>2>5 ?@>872>4AB2> ?5@A>=0;L=KE :><?LNB5@>2 =0G0;>AL 2: 
40-5 3>4K XX 2. 
50-5 3>4K XX 2. 
80-5 3>4K XX 2. 
90-5 3>4K XX 2. 
':068B5 25@=>5 2KA:07K20=85: 
:><?LNB5@ A>AB>8B 87 >B45;L=KE <>4C;59, A>548=5==KE <564C A>1>9 <038AB@0;LN; 
:><?LNB5@ ?@54AB02;O5B A>1>9 548=>5, =545;8<>5 CAB@>9AB2>; 
A>AB02=K5 G0AB8 :><?LNB5@=>9 A8AB5<K O2;ONBAO =570<5=O5<K<8; 
:><?LNB5@=0O A8AB5<0 A?>A>1=0 A:>;L C3>4=> 4>;3> A>>B25BAB2>20BL B@51>20=8O< 
A>2@5<5==>3> >1I5AB20 8 =5 =C6405BAO 2 <>45@=870F88. 
!08<5=LH8< 04@5AC5<K< M;5<5=B>< >?5@0B82=>9 ?0<OB8 O2;O5BAO: 
<0H8==>5 A;>2>; 
@538AB@; 
109B; 
D09;. 
#@8 2K:;NG5=88 :><?LNB5@0 2AO 8=D>@<0F8O AB8@05BAO: 
=0 D;5H:5; 
2 >1;0G=>< E@0=8;8I5; 
=0 65AB:>< 48A:5; 
2 >?5@0B82=>9 ?0<OB8 

#@>872>48B5;L=>ABL @01>BK :><?LNB5@0 7028A8B >B: 
B8?0 <>=8B>@0; 
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G0AB>BK ?@>F5AA>@0; 
=0?@O65=8O ?8B0=8O; 
>1J5<0 65AB:>3> 48A:0. 
':068B5 25@=>5 2KA:07K20=85: 
!0 <0B5@8=A:>9 ?;0B5 @07<5I5=K B>;L:> B5 1;>:8, :>B>@K5 >ACI5AB2;ONB >1@01>B:C 
8=D>@<0F88, 0 AE5<K, C?@02;ONI85 2A5<8 >AB0;L=K<8 CAB@>9AB20<8 :><?LNB5@0, 
@50;87>20=K =0 >B45;L=KE ?;0B0E 8 2AB02;ONBAO 2 AB0=40@B=K5 @07J5<K =0 <0B5@8=A:>9 
?;0B5; 
!0 <0B5@8=A:>9 ?;0B5 @07<5I5=K 2A5 1;>:8, :>B>@K5 >ACI5AB2;ONB ?@85<, >1@01>B:C 8 
2K40GC 8=D>@<0F88 A ?><>ILN M;5:B@8G5A:8E A83=0;>2 8 : :>B>@K< <>6=> ?>4:;NG8BL 
2A5 =5>1E>48<K5 CAB@>9AB20 22>40-2K2>40; 
!0 <0B5@8=A:>9 ?;0B5 =0E>48BAO A8AB5<=0O <038AB@0;L 40==KE, : :>B>@K< ?>4:;NG5=K 
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-;5<5=B 0??0@0B=>9 70I8BK, 345 8A?>;L7C5BAO @575@28@>20=85 >A>1> 206=KE 
:><?LNB5@=KE ?>4A8AB5< 

70I8B0 >B A1>52 2 M;5:B@>?8B0=88 

70I8B0 >B A1>52 A5@25@>2, @01>G8E AB0=F89 8 ;>:0;L=KE :><?LNB5@>2 
70I8B0 >B A1>52 CAB@>9AB2 4;O E@0=5=8O 8=D>@<0F88 

70I8B0 >B CB5G5: 8=D>@<0F88 M;5:B@><03=8B=KE 87;CG5=89 

+B> <>6=> >B=5AB8 : ?@02>2K< <5@0< ��? 
@07@01>B:C =>@<, CAB0=02;820NI8E >B25BAB25==>ABL 70 :><?LNB5@=K5 ?@5ABC?;5=8O, 
70I8BC 02B>@A:8E ?@02 ?@>3@0<<8AB>2, A>25@H5=AB2>20=85 C3>;>2=>3> 8 3@0640=A:>3> 
70:>=>40B5;LAB20, 0 B0:65 AC4>?@>872>4AB20 
>E@0=C 2KG8A;8B5;L=>3> F5=B@0, BI0B5;L=K9 ?>41>@ ?5@A>=0;0, 8A:;NG5=85 A;CG052 
2545=8O >A>1> 206=KE @01>B B>;L:> >4=8< G5;>25:><, =0;8G85 ?;0=0 2>AAB0=>2;5=8O 
@01>B>A?>A>1=>AB8 F5=B@0 8 B.4. 
70I8BC >B =5A0=:F8>=8@>20==>3> 4>ABC?0 : A8AB5<5, @575@28@>20=85 >A>1> 206=KE 
:><?LNB5@=KE ?>4A8AB5<, >@30=870F8N 2KG8A;8B5;L=KE A5B59 A 2>7<>6=>ABLN 
?5@5@0A?@545;5=8O @5AC@A>2 2 A;CG05 =0@CH5=8O @01>B>A?>A>1=>AB8 >B45;L=KE 725=L52, 
CAB0=>2:C >1>@C4>20=8O >1=0@C65=8O 8 BCH5=8O ?>60@0, >1>@C4>20=8O >1=0@C65=8O 
2>4K, ?@8=OB85 :>=AB@C:F8>==KE <5@ 70I8BK >B E8I5=89, A01>B060, 4825@A89, 27@K2>2, 
CAB0=>2:C @575@2=KE A8AB5< M;5:B@>?8B0=8O, >A=0I5=85 ?><5I5=89 70<:0<8, CAB0=>2:C 
A83=0;870F88 8 <=>3>5 4@C3>5 
>E@0=C 2KG8A;8B5;L=>3> F5=B@0, CAB0=>2:C A83=0;870F88 8 <=>3>5 4@C3>5 
 

�;NG : B5ABC 
№ "B25B 
 0 
 =5?@54=0<5@5==K< 

 1 
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 1 2 3 
 11 20 32 
 2 
 2 
 0 
 1 3 4 5 6 

 ?0@>;L 
 0=B828@CA 
 10 23 34 41 52 
 0 
 0 1 2 3 
 0 
 1 
 1 
 0 
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"9@4 3.1. �B89?< < @B89?<DB64A<9. ЭF4CO @B89?<DB64A<O 

"B<5BLB5 B5 7040G8, :>B>@K5 <>3CB @5H0BLAO A ?><>ILN <>45;8@>20=8O: 
@07@01>B:0 >1J5:B0 A 7040==K<8 A2>9AB20<8 

>F5=:0 2;8O=8O 2=5H=59 A@54K =0 >1J5:B 
@07@CH5=85 >1J5:B0 
?5@5<5I5=85 >1J5:B0 
2K1>@ >?B8<0;L=>3> @5H5=8O 
"B<5BLB5 2A5 «?;>E> ?>AB02;5==K5» 7040G8? 
7040G0, :>B>@CN 2K =5 C<55B5 @5H0BL 
7040G0, 2 :>B>@>9 =5 E20B05B 8AE>4=KE 40==KE 
7040G0, 2 :>B>@>9 <>65B 1KBL =5A:>;L:> @5H5=89 

7040G0, 4;O :>B>@>9 =58725AB=> @5H5=85 
7040G0, 2 :>B>@>9 =58725AB=K A2O78 <564C 8AE>4=K<8 40==K<8 8 @57C;LB0B>< 

�0:85 87 MB8E 2KA:07K20=89 25@=K? 
�;O :064>3> >1J5:B0 <>6=> ?>AB@>8BL B>;L:> >4=C <>45;L. 
�;O :064>3> >1J5:B0 <>6=> ?>AB@>8BL <=>3> <>45;59. 
$07=K5 <>45;8 >B@060NB @07=K5 A2>9AB20 >1J5:B0. 
 >45;L 4>;6=0 >?8AK20BL 2A5 A2>9AB20 >1J5:B0. 
 >45;L <>65B >?8AK20BL B>;L:> =5:>B>@K5 A2>9AB20 >1J5:B0. 
"B<5BLB5 2A5 ?0@K >1J5:B>2, :>B>@K5 2 :0:8E-B> 7040G0E <>6=> @0AA<0B@820BL :0: ?0@C 
«>@838=0;-<>45;L». 
AB@0=0 4 AB>;8F0 
1>;B 4 G5@Bё6 1>;B0 
:C@8F0 4 FK?;5=>: 
A0<>;ёB 4 ;8AB <5B0;;0 
CG8B5;L 4 CG5=8: 
�0: =07K205BAO <>45;L 2 D>@<5 A;>25A=>3> >?8A0=8O (2 >B25B5 22548B5 ?@8;030B5;L=>5)? 
"B25B _________________ 
�0: =07K205BAO <>45;L A;>6=>3> >1J5:B0, ?@54=07=0G5==0O 4;O 2K1>@0 >?B8<0;L=>3> 
@5H5=8O <5B>4>< ?@>1 8 >H81>: (2 >B25B5 22548B5 ?@8;030B5;L=>5)? 
"B25B _________________ 
�0: =07K205BAO <>45;L, 2 :>B>@>9 8A?>;L7CNBAO A;CG09=K5 A>1KB8O? 
"B25B ________________ 
�0: =07K205BAO <>45;L, :>B>@0O >?8AK205B 87<5=5=85 A>AB>O=8O >1J5:B0 2> 2@5<5=8 (2 
>B25B 22548B5 ?@8;030B5;L=>5)? 
"B25B _______________ 
�0: =07K205BAO ?@>25@:0 <>45;8 =0 ?@>ABKE 8AE>4=KE 40==KE A 8725AB=K< @57C;LB0B><? 
"B25B _______________ 
�0: =07K205BAO G5B:> >?@545;5==K9 ?;0= @5H5=8O 7040G8? 
"B25B ________________ 
�0:85 87 ?5@5G8A;5==KE <>45;59 >B=>AOBAO : 8=D>@<0F8>==K<? 
@8AC=>: 45@520 
<>45;L O4@0 0B><0 87 <5B0;;0 
C<5=LH5==0O :>?8O 2>74CH=>3> H0@0 
B01;8F0 A 40==K<8 > =0A5;5=88 �5<;8 
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D>@<C;0 2B>@>3> 70:>=0 !LNB>=0 
�0:85 87 MB8E D@07 <>6=> AG8B0BL >?@545;5=85< <>45;8? 
MB> C<5=LH5==0O :>?8O >@838=0;0 
MB> >1J5:B, :>B>@K9 <K 8AA;54C5< 4;O B>3>, GB>1K 87CG8BL >@838=0; 
MB> :>?8O >@838=0;0, >1;040NI0O 2A5<8 53> A2>9AB20<8 

MB> A;>25A=>5 >?8A0=85 >@838=0;0 
MB> D>@<C;K, >?8AK20NI85 87<5=5=85 >@838=0;0 
�0:8<8 A2>9AB20<8 AB0;L=>3> H0@8:0 <>6=> ?@5=51@5GL, :>340 <K 8AA;54C5< 53> ?>;5B 
=0 1>;LH>9 A:>@>AB8? 
<0AA>9 H0@8:0 
>1J5<>< H0@8:0 
87<5=5=85< D>@<K H0@8:0 2 ?>;5B5 
87<5=5=85< CA:>@5=8O A2>1>4=>3> ?045=8O 
A>?@>B82;5=85< 2>74CE0 
�0:>9 87 MB0?>2 <>45;8@>20=8O <>65B ?@825AB8 : A0<K< B@C4=>8A?@028<K< >H81:0<? 
&5AB8@>20=85 
-:A?5@8<5=B 
?>AB0=>2:0 7040G8 

@07@01>B:0 <>45;8 

0=0;87 @57C;LB0B>2 <>45;8@>20=8O 
�0:CN D@07C <>6=> AG8B0BL >?@545;5=85< 83@>2>9 <>45;8? 
MB> <>45;L 4;O ?>8A:0 >?B8<0;L=>3> @5H5=8O 
MB> <>45;L, CG8BK20NI0O 459AB28O ?@>B82=8:0 
MB> <>45;L :><?LNB5@=>9 83@K 

MB> <>45;L >1J5:B0, A :>B>@>9 83@05B @515=>: 
MB> :><?LNB5@=0O 83@0 
�0:0O D@070 <>65B A;C68BL >?@545;5=85< D>@<0;L=>9 <>45;8? 
<>45;L 2 2845 D>@<C;K 

A;>25A=>5 >?8A0=85 O2;5=8O 
<>45;L, 70?8A0==0O =0 D>@<0;L=>< O7K:5 
<0B5<0B8G5A:0O <>45;L 
 >45;L 3 MB>: 
D0=B0AB8G5A:89 >1@07 @50;L=>9 459AB28B5;L=>AB8 

<0B5@80;L=K9 8;8 01AB@0:B=K9 70<5=8B5;L >1J5:B0, >B@060NI89 53> ?@>AB@0=AB25==>-
2@5<5==K5 E0@0:B5@8AB8:8 

<0B5@80;L=K9 8;8 01AB@0:B=K9 70<5=8B5;L >1J5:B0, >B@060NI89 53> ACI5AB25==K5 
E0@0:B5@8AB8:8 
>?8A0=85 87CG05<>3> >1J5:B0 A@54AB20<8 87>1@078B5;L=>3> 8A:CAAB20 
8=D>@<0F8O > =5ACI5AB25==KE A2>9AB20E >1J5:B0 
(09;>20O A8AB5<0 ?5@A>=0;L=>3> :><?LNB5@0 =081>;55 045:20B=> <>65B 1KBL >?8A0=0 2 
2845: 
&01;8G=>9 <>45;8 

�@0D8G5A:>9 <>45;8 

�5@0@E8G5A:>9 <>45;8 

 0B5<0B8G5A:>9 <>45;8 
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�;NG : B5ABC 
№ "B25B 
 0 1 4 
 1 2 4 
 1 2 4 
 0 1 2 3 4 
 25@10;L=0O 
 8<8B0F8>==0O 
 25@>OB=>AB=0O 
 48=0<8G5A:0O 
 B5AB8@>20=85 
 0;3>@8B< 

 0 3 4 
 1 
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 2 
 1 
 2 
 2 
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"9@4 3.2. !C<E><, 7D4HO, 89D96PO 

 564C =0A5;ё==K<8 ?C=:B0<8 A, B, C, D, E, F ?>AB@>5=K 4>@>38, ?@>BO6ё==>ABL :>B>@KE 
?@82545=0 2 B01;8F5. "?@545;8B5 4;8=C :@0BG09H53> <0@H@CB0 87 � 2 F: 

"B25B ________________ 
 564C =0A5;ё==K<8 ?C=:B0<8 A, B, C, D, E ?>AB@>5=K 4>@>38, ?@>BO6ё==>ABL :>B>@KE 
?@82545=0 2 B01;8F5. "?@545;8B5 4;8=C :@0BG09H53> <0@H@CB0 87 � 2 E: 

"B25B ____________________ 
 564C =0A5;ё==K<8 ?C=:B0<8 A, B, C, D, E ?>AB@>5=K 4>@>38, AB>8<>ABL ?5@52>7:8 ?> 

:>B>@K< ?@82545=0 2 B01;8F5. "?@545;8B5  ��%� ��,!'. AB>8<>ABL ?5@52>7:8 
3@C70 87 C 2 B ?@8 CA;>288, GB> <0@H@CB =5 <>65B ?@>E>48BL G5@57 :0:>9-B> ?C=:B 1>;55 
>4=>3> @070: 
"B25B _________________ 
 564C =0A5;ё==K<8 ?C=:B0<8 A, B, C, D, E ?>AB@>5=K 4>@>38, AB>8<>ABL ?5@52>7:8 ?> 
:>B>@K< ?@82545=0 2 B01;8F5. "?@545;8B5  ��%� ��,!'. AB>8<>ABL ?5@52>7:8 
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3@C70 87 C 2 B ?@8 CA;>288, GB> <0@H@CB =5 <>65B ?@>E>48BL G5@57 :0:>9-B> ?C=:B 1>;55 
>4=>3> @070: 
"B25B _________________ 
!0 @8AC=:5 - AE5<0 4>@>3, A2O7K20NI8E 3>@>40 �, �, �, �, �, �, �, �, �, �. #> :064>9 
4>@>35 <>6=> 42830BLAO B>;L:> 2 >4=>< =0?@02;5=88, C:070==>< AB@5;:>9. %:>;L:> 
ACI5AB2C5B @07;8G=KE ?CB59 87 3>@>40 � 2 3>@>4 � 

"B25B _____________________ 

!0 @8AC=:5 - AE5<0 4>@>3, A2O7K20NI8E 3>@>40 �, �, �, �, �, �, �. #> :064>9 4>@>35 
<>6=> 42830BLAO B>;L:> 2 >4=>< =0?@02;5=88, C:070==>< AB@5;:>9. %:>;L:> ACI5AB2C5B 
@07;8G=KE ?CB59 87 3>@>40 � 2 3>@>4 � 

"B25B _________________ 
!0 @8AC=:5 - AE5<0 4>@>3, A2O7K20NI8E 3>@>40 �, �, �, �, �, �, �. #> :064>9 4>@>35 
<>6=> 42830BLAO B>;L:> 2 >4=>< =0?@02;5=88, C:070==>< AB@5;:>9. %:>;L:> ACI5AB2C5B 
@07;8G=KE ?CB59 87 3>@>40 � 2 3>@>4 � 

"B25B _______________ 
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!0 @8AC=:5 - AE5<0 4>@>3, A2O7K20NI8E 3>@>40 �, �, �, �, �, �, �, �, �, �. #> :064>9 
4>@>35 <>6=> 42830BLAO B>;L:> 2 >4=>< =0?@02;5=88, C:070==>< AB@5;:>9. %:>;L:> 
ACI5AB2C5B @07;8G=KE ?CB59 87 3>@>40 � 2 3>@>4 � 

"B25B __________________ 

�KG8A;8B5 2K@065=85, 70?8A0==>5 2 ?>ABD8:A=>9 D>@<5: 5 13 7 - *  

"B25B __________________ 
�KG8A;8B5 2K@065=85, 70?8A0==>5 2 ?@5D8:A=>9 D>@<5: * + 5 7 - 6 3  

"B25B __________________ 
�0?8H8B5 2K@065=85 c*(a+b) 2 ?>ABD8:A=>9 D>@<5 (157 ?@>15;>2!) 
"B25B __________________ 
�0?8H8B5 2K@065=85 5*(d-3) 2 ?@5D8:A=>9 D>@<5 (157 ?@>15;>2!) 
"B25B _________________ 
�0?8H8B5 2K@065=85  (A-d)*(a-b) 2 ?>ABD8:A=>9 D>@<5 (157 ?@>15;>2!) 
"B25B _________________ 
�0?8H8B5 2K@065=85  3*a+2*d 2 ?@5D8:A=>9 D>@<5 (157 ?@>15;>2!) 
"B25B _________________ 
�KG8A;8B5 2K@065=85, 70?8A0==>5 2 ?@5D8:A=>9 D>@<5:  * - + a 3 b c ?@8 a = 6, b = 4 8 c = 

2 

"B25B _________________ 
�KG8A;8B5 2K@065=85, 70?8A0==>5 2 ?>ABD8:A=>9 D>@<5:  a b c 7 + * - ?@8 a = 28, b = 2 8 c 

= 1 

"B25B _________________ 
!0 @8AC=:5 AE5<0 4>@>3 N-A:>3> @09>=0 87>1@065=0 2 2845 3@0D0, 2 B01;8F5 A>45@60BAO 
A2545=8O > ?@>BO6ё==>AB8 :064>9 87 MB8E 4>@>3 (2 :8;><5B@0E). 
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&0: :0: B01;8FC 8 AE5<C @8A>20;8 =57028A8<> 4@C3 >B 4@C30, B> =C<5@0F8O =0A5;ё==KE 
?C=:B>2 2 B01;8F5 =8:0: =5 A2O70=0 A 1C:25==K<8 >1>7=0G5=8O<8 =0 3@0D5. "?@545;8B5, 
:0:>20 ?@>BO6ё==>ABL 4>@>38 87 ?C=:B0 � 2 ?C=:B �. � >B25B5 70?8H8B5 F5;>5 G8A;> 3 B0:, 
:0: >=> C:070=> 2 B01;8F5  
"B25B ___________________ 
!0 @8AC=:5 AE5<0 4>@>3 N-A:>3> @09>=0 87>1@065=0 2 2845 3@0D0, 2 B01;8F5 A>45@60BAO 
A2545=8O > ?@>BO6ё==>AB8 :064>9 87 MB8E 4>@>3 (2 :8;><5B@0E). 

&0: :0: B01;8FC 8 AE5<C @8A>20;8 =57028A8<> 4@C3 >B 4@C30, B> =C<5@0F8O =0A5;ё==KE 
?C=:B>2 2 B01;8F5 =8:0: =5 A2O70=0 A 1C:25==K<8 >1>7=0G5=8O<8 =0 3@0D5. "?@545;8B5, 
:0:>20 ?@>BO6ё==>ABL 4>@>38 87 ?C=:B0 � 2 ?C=:B �. � >B25B5 70?8H8B5 F5;>5 G8A;> 3 B0:, 
:0: >=> C:070=> 2 B01;8F5  
"B25B ___________________ 
�;NG : B5ABC 
№ "B25B 
 9 

 5 

 18 

 6 

 13 

 9 

 7 

 18 

 30 

 36 

 cab+* 

 *5-d3 

 cd-ab-* 

 +*3a*2d 

 10 

 12 

 8 

 12 
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&5<0 3.5 �=0;87 0;3>@8B<>2 2 ?@>D5AA8>=0;L=>9 >1;0AB8 

#@54;0305BAO =5:>B>@0O >?5@0F8O =04 42C<O ?@>872>;L=K<8 B@5E7=0G=K<8 45AOB8G=K<8 
G8A;0<8: 
1) 70?8AK205BAO @57C;LB0B A;>65=8O AB0@H8E @07@O4>2 MB8E G8A5;; 
2) : =5<C 4>?8AK205BAO @57C;LB0B A;>65=8O A@54=8E @07@O4>2 ?> B0:><C ?@028;C: 5A;8 >= 
<5=LH5 ?5@2>9 AC<<K, B> ?>;CG5==>5 G8A;> ?@8?8AK205BAO : ?5@2><C A;520, 8=0G5 4 

A?@020; 
3) 8B>3>2>5 G8A;> ?>;CG0NB ?@8?8AK20=85< A?@020 : G8A;C, ?>;CG5==><C ?>A;5 2B>@>3> 
H030, AC<<K 7=0G5=89 <;04H8E @07@O4>2 8AE>4=KE G8A5;. 
�0:>5 87 ?5@5G8A;5==KE G8A5; <>3;> 1KBL ?>AB@>5=> ?> MB><C ?@028;C? 
141310 

102113 

101421 

101413 

"?@545;8B5 7=0G5=85 F5;>G8A;5==KE ?5@5<5==KE x, y 8 t ?>A;5 2K?>;=5=8O D@03<5=B0 
?@>3@0<<K: 
x := 5; 

y := 7; 

t := x; 

x := y mod x; 

y := t; 

x=2, y=5, t=5 

x=7, y=5, t=5 

x=2, y=2, t=2 

x=5, y=5, t=5 

"?@545;8B5 7=0G5=85 ?5@5<5==>9 c ?>A;5 2K?>;=5=8O A;54CNI53> D@03<5=B0 ?@>3@0<<K: 
a := 6; 

b := 15; 

a := b 3 a*2; 

if a > b 

then c := a + b 

else c := b 3 a; 

33 

33 

18 

12 

' 8A?>;=8B5;O �0;L:C;OB>@ 425 :><0=4K, :>B>@K< ?@8A2>5=K =><5@0: 
1. ?@8102L 2 
2. C<=>6L =0 3 
�K?>;=OO ?5@2CN 87 =8E, �0;L:C;OB>@ ?@8102;O5B : G8A;C =0 M:@0=5 2, 0 2K?>;=OO 
2B>@CN, CB@08205B 53>. �0?8H8B5 ?>@O4>: :><0=4 2 ?@>3@0<<5 ?>;CG5=8O 87 0 G8A;0 28, 
A>45@60I59 =5 1>;55 6 :><0=4, C:07K20O ;8HL =><5@0 :><0=4. 
!0?@8<5@, ?@>3@0<<0 21211 4 MB> ?@>3@0<<0: 
C<=>6L =0 3 
?@8102L 2 
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C<=>6L =0 3 
?@8102L 2 
?@8102L 2 
:>B>@0O ?@5>1@07C5B G8A;> 1 2 19. 
"B25B ______________ 
"?@545;8B5 7=0G5=85 ?5@5<5==>9 y, :>B>@>5 1C45B ?>;CG5=> 2 @57C;LB0B5 2K?>;=5=8O 
A;54CNI59 ?@>3@0<<K: 
var i, y: integer; 

begin 

y := 0; 

for i := 1 to 4 do 

begin 

y := y * 10; 

y :=y + i; 

end 

end. 

"B25B ____________ 
"?@545;8B5 7=0G5=85 ?5@5<5==>9 y, :>B>@>5 1C45B ?>;CG5=> 2 @57C;LB0B5 2K?>;=5=8O 
A;54CNI59 ?@>3@0<<K: 
var y : real; i : integer; 

begin 

y := 0; 

i := 1; 

repeat 

i :=2*i; 

y := y + i 

until i > 5; 

end. 

"B25B _____________ 
"?@545;8B5 7=0G5=85 ?5@5<5==>9 y, :>B>@>5 1C45B ?>;CG5=> 2 @57C;LB0B5 2K?>;=5=8O 
A;54CNI59 ?@>3@0<<K: 
var y : real; i : integer; 

begin 

y := 0; 

i := 5; 

while i>2 do 

begin 

i:=i 2 1; 
y := y + i * i 

end; 

end. 

"B25B _____________ 
� ?@>3@0<<5 >?8A0= >4=><5@=K9 F5;>G8A;5==K9 <0AA82 A 8=45:A0<8 >B 0 4> 10. � 
?@82545==>< =865 D@03<5=B5 ?@>3@0<<K <0AA82 A=0G0;0 70?>;=O5BAO, 0 ?>B>< 

87<5=O5BAO: 
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for i:=0 to 10 do 

A[i]:= i + 1; 

for i:=0 to 10 do 

A[i]:= A[10-i]; 

+5<C 1C4CB @02=K M;5<5=BK MB>3> <0AA820? 
10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 0 

11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1 

11, 10, 9, 8, 7, 6, 7, 8, 9, 10, 11 

10, 9, 8, 7, 6, 5, 6, 7, 8, 9, 10 

�A5 M;5<5=BK 42C<5@=>3> <0AA820 A @07<5@>< 5E5 @02=K 0. %:>;L:> M;5<5=B>2 <0AA820 
?>A;5 2K?>;=5=8O D@03<5=B0 ?@>3@0<<K 1C4CB @02=K 1? 
for n:=1 t> 5 do 
for m:=1 t> 5 do 
A[n,m] := (m 3 n)*(m 3 n); 

2 

5 

8 

14 

� ?@>3@0<<5 >?8A0= >4=><5@=K9 F5;>G8A;5==K9 <0AA82 A A 8=45:A0<8 >B 0 4> 10. !865 
?@54AB02;5= D@03<5=B MB>9 ?@>3@0<<K, 2 :>B>@>< 7=0G5=8O M;5<5=B>2 <0AA820 A=0G0;0 
7040NBAO, 0 70B5< <5=ONBAO. 
for i:=0 to 10 do 

A[i]:=i-1; 

for i:=1 to 10 do 

A[i-1]:=A[i]; 

A[10]:=10; 

�0: 87<5=OBAO M;5<5=BK MB>3> <0AA820 ?>A;5 2K?>;=5=8O D@03<5=B0 ?@>3@0<<K? 
2A5 M;5<5=BK, :@><5 ?>A;54=53>, >:06CBAO @02=K <564C A>1>9 

2A5 M;5<5=BK >:06CBAO @02=K A2>8< 8=45:A0< 

2A5 M;5<5=BK, :@><5 ?>A;54=53>, 1C4CB A428=CBK =0 >48= M;5<5=B 2?@02> 
2A5 M;5<5=BK, :@><5 ?>A;54=53>, C<5=LH0BAO =0 548=8FC 
�;3>@8B< 2KG8A;5=8O 7=0G5=8O DC=:F88 F(n), 345 n 3 =0BC@0;L=>5 G8A;>, 7040= 
A;54CNI8<8 A>>B=>H5=8O<8: 
F(1) = 1 

F(n) = F(n31) * (2*n + 1), ?@8 n > 1 
+5<C @02=> 7=0G5=85 DC=:F88 F(4)? 
27 

9 

105 

315 

�0= @5:C@A82=K9 0;3>@8B<: 

procedure F(n: integer); 

begin 

writeln(8*9); 
if n > 0 then begin 
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F(n-3); 

F(n div 2); 

end 

end; 

%:>;L:> A8<2>;>2 «72574>G:0» 1C45B =0?5G0B0=> =0 M:@0=5 ?@8 2K?>;=5=88 2K7>20 F(7)? 
7 

10 

13 

15 

�0= @5:C@A82=K9 0;3>@8B<: 

procedure F(n: integer); 

begin 

writeln(n); 

if n < 5 then begin 

F(n+3); 

F(n*3) 

end 

end; 

!0948B5 AC<<C G8A5;, :>B>@K5 1C4CB 2K2545=K ?@8 2K7>25 F(1). 
"B25B _____________ 
!865 70?8A0= @5:C@A82=K9 0;3>@8B< F: 
function F(n: integer): integer; 

begin 

if n > 2 then 

F := F(n-1)+F(n-2)+F(n-3) 

else 

F := n; 

end; 

+5<C 1C45B @02=> 7=0G5=85, 2KG8A;5==>5 0;3>@8B<>< ?@8 2K?>;=5=88 2K7>20 F(6)? 
"B25B ______________ 
�0?8H8B5 G8A;>, :>B>@>5 1C45B =0?5G0B0=> 2 @57C;LB0B5 2K?>;=5=8O A;54CNI59 
?@>3@0<<K. �;O �0H53> C4>1AB20 ?@>3@0<<0 ?@54AB02;5=0 =0 G5BK@5E O7K:0E 
?@>3@0<<8@>20=8O  
�;3>@8B<8G5A:89 
O7K: 

#0A:0;L Python C++ 

0;3 
=0G 
 F5; n, s 
 s := 0 

 n := 95 

 =F ?>:0 s + n < 177 
 s := s + 10 

 n := n - 5 

 :F 
 2K2>4 n 

var s, n: integer; 

begin 

 s := 0; 

 n := 95; 

 while s + n < 177 do 

 begin 

 s := s + 10; 

 n := n - 5 

 end; 

 writeln(n) 

s = 0 

n = 95 

while s + n < 177: 

 s = s + 10 

 n = n - 5 

print(n) 

#include <iostream> 

using namespace std; 

int main() { 

 int s = 0, n = 95; 

 while (s + n < 177) { 

 s = s + 10; 

 n = n - 5; 

 } 

 cout << n << endl; 

 return 0; 
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:>= end. } 

"B25B _____________ 
�0?8H8B5 G8A;>, :>B>@>5 1C45B =0?5G0B0=> 2 @57C;LB0B5 2K?>;=5=8O A;54CNI59 
?@>3@0<<K. �;O �0H53> C4>1AB20 ?@>3@0<<0 ?@54AB02;5=0 =0 G5BK@5E O7K:0E 
?@>3@0<<8@>20=8O  
�;3>@8B<8G5A:89 
O7K: 

#0A:0;L Python C++ 

0;3 
=0G 
 F5; n, s 
 s := 0 

 n := 90 

 =F ?>:0 s + n < 145 
 s := s + 15 

 n := n - 5 

 :F 
 2K2>4 n 

:>= 

var s, n: integer; 

begin 

 s := 0; 

 n := 90; 

 while s + n < 145 do 

 begin 

 s := s + 15; 

 n := n - 5 

 end; 

 writeln(n) 

end. 

s = 0 

n = 90 

while s + n < 145: 

 s = s + 15 

 n = n - 5 

print(n) 

#include <iostream> 

using namespace std; 

int main() { 

 int s = 0, n = 90; 

 while (s + n < 145) { 

 s = s + 15; 

 n = n - 5; 

 } 

 cout << n << endl; 

 return 0; 

} 

"B25B _____________ 
!865 ?@82545=0 ?@>3@0<<0, 70?8A0==0O =0 ?OB8 O7K:0E ?@>3@0<<8@>20=8O 
�;3>@8B<8G5A:89 
O7K: 

#0A:0;L Python C++ 

0;3 
=0G 
F5; s, t, � 

22>4 s 

22>4 t 
22>4 A 

5A;8 s > 10 8;8 t > � 

B> 2K2>4 "YES" 
8=0G5 2K2>4 "NO" 
2A5 
:>= 

var s, t, �: integer; 
begin 

 readln(s); 

 readln(t); 

 readln(A); 

 if (s > 10) or (t > �) 
 then writeln("YES") 

 else writeln("NO") 

end. 

s = int(input()) 

t = int(input()) 

A = int(input()) 

if (s > 10) or (t > �): 
 print("YES") 

else: 

 print("NO") 

#include <iostream> 

using namespace std; 

int main(){ 

 int s, t, �; 
 cin >> s; 

 cin >> t; 

 cin >> A; 

 if (s > 10) or (t > �) 
 cout << "YES" << 

endl; 

 else 

 cout << "NO" << 

endl; 

 return 0; 

 } 

�K;> ?@>2545=> 9 70?CA:>2 ?@>3@0<<K, ?@8 :>B>@KE 2 :0G5AB25 7=0G5=89 ?5@5<5==KE s 8 t 
22>48;8AL A;54CNI85 ?0@K G8A5;: (1, 2); (11, 2); (1, 12); (11, 12); (311, 312); (311, 12); (312, 

11); (10, 10); (10, 5). ':068B5 :>;8G5AB2> F5;KE 7=0G5=89 ?0@0<5B@0 �, ?@8 :>B>@KE 4;O 
C:070==KE 2E>4=KE 40==KE ?@>3@0<<0 =0?5G0B05B «YES» H5ABL @07. 
"B25B _____________ 
!865 ?@82545=0 ?@>3@0<<0, 70?8A0==0O =0 ?OB8 O7K:0E ?@>3@0<<8@>20=8O 
�;3>@8B<8G5A:89 
O7K: 

#0A:0;L Python C++ 
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0;3 
=0G 
F5; s, t, A 

22>4 s 

22>4 t 
22>4 A 

5A;8 s > 10 8;8 t > � 

B> 2K2>4 "YES" 
8=0G5 2K2>4 "NO" 
2A5 
:>= 

var s, t, A: integer; 

begin 

readln(s); 

readln(t); 

readln(A); 

if (s > 10) or (t > �) 
 then writeln("YES") 

 else writeln("NO") 

end. 

s = int(input()) 

t = int(input()) 

A = int(input()) 

if (s > 10) or (t > �): 
 print("YES") 

else: 

 print("NO") 

#include <iostream> 

using namespace std; 

int main(){ 

 int s, t, A; 

 cin >> s; 

 cin >> t; 

 cin >> A; 

 if (s > 10) or (t > �) 
 cout << "YES" << 

endl; 

 else 

 cout << "NO" << 

endl; 

 return 0; 

 } 

�K;> ?@>2545=> 9 70?CA:>2 ?@>3@0<<K, ?@8 :>B>@KE 2 :0G5AB25 7=0G5=89 ?5@5<5==KE s 8 t 
22>48;8AL A;54CNI85 ?0@K G8A5;: (1, 2); (11, 2); (1, 12); (11, 12); (311, 312); (311, 12); (312, 

11); (10, 10); (10, 5). ':068B5 =08<5=LH55 F5;>5 7=0G5=85 ?0@0<5B@0 �, ?@8 :>B>@>< 4;O 
C:070==KE 2E>4=KE 40==KE ?@>3@0<<0 =0?5G0B05B «NO» A5<L @07. 
"B25B _____________ 
�;NG : B5ABC 
№ "B25B 
 3 
 0 
 3 
 121211 

 1234 

 14 

 29 

 2 
 2 
 1 
 3 
 3 
 42 

 20 

 10 

 60 

 5 

 12 
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3. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N 1 «�EAB6O 4A4?<F<>< < 6<;G4?<;4J<< 

84AAOI 

 

 

#@><56CB>G=K9 :>=B@>;L 
#@><56CB>G=K9 :>=B@>;L ?> ?@8:;04=><C <>4C;N 1 <"A=>2K 0=0;8B8:8 8 0=0;870 
40==KE ?@>E>48B 2 D>@<5 @07@01>B:8 8 ?@575=B0F88 40H1>@40 ?>A;5 87CG5=8O B5<K 1.3. 
<#>B>:8 40==KE=. 
!B;84A<9 CD9;9AF4J<< A4 BEAB69 84AAOI 84F4E9F4 �=0;87 ?@>406 8 A5B8 <03078=>2 87 
�� Clickhouse 8 Marketplace. 
#>AB0=>2:0 7040G8: 
%0<>AB>OB5;L=> A>7409B5 40H1>@4 A 287C0;870F859 40==KE ?> ?@>4060< 2 A5B8 <03078=>2 
87 �� Clickhouse 8 Marketplace 2 A>>B25BAB288 A @5:><5=40F8O<8 - 
https://cloud.yandex.ru/docs/datalens/tutorials/data-from-ch-visualization 

-?> 4=O< 8 <5AOF0< 

-?> ?@>4C:B>2K< :0B53>@8O< 

&@51>20=8O : ?@575=B0F88: 
#@575=B0F8O 4>;6=0 A>45@60BL >?8A0=85 MB0?>2 @01>BK =04 40H1>@4>< 8 A:@8=H>B 
A0<>3> ?>;CG82H53>AO 40H1>@40 A =5>1E>48<K<8 G0@B0<8 (4803@0<<0<8).  
(>4?4 BJ9A>< 

(>4?4 КD<F9D<< 

�4KF9AB �K?>;=5=K 2A5 MB0?K @07@01>B:8 40H1>@40. �A5 G0@BK 
>B>1@060NBAO :>@@5:B=>. #@575=B0F8O 2:;NG05B MB0?K @01>BK =04 
?@>5:B><. 
"D>@<;5=85 ?@575=B0F88 A>>B25BAB2C5B >1I8< B@51>20=8O< : 
48709=C 287C0;L=KE ?@>4C:B>2. 
 

�9 ;4KF9AB �K?>;=5=K =5 2A5 MB0?K @07@01>B:8 40H1>@40. !5 2A5 G0@BK 
>B>1@060NBAO :>@@5:B=>. #@575=B0F8O =5 A>45@68B MB0?K @01>BK 
=04 ?@>5:B><. 
"D>@<;5=85 =5 ?@575=B0F88 A>>B25BAB2C5B >1I8< B@51>20=8O< : 
48709=C 287C0;L=KE ?@>4C:B>2. 
 

 

$C156=K9 :>=B@>;L 
$C156=K9 :>=B@>;L ?@>E>48B 2 D>@<5 2K?>;=5=8O 8 70I8BK ?@>5:B=>9 @01>BK �A4?<; 
BF>DOFOI 84AAOI �"� A4 8BDB74I  BEE<<.  
�OCB?A9A<9 CDB9>F4 CB F9@9 �A4?<; BF>DOFOI 84AAOI �"� A4 8BDB74I  BEE<<.  
#>AB0=>2:0 7040G8: ?@>25AB8 0=0;87 =01>@0 40==KE (40B0A5B0) > 4>@>6=>-B@0=A?>@B=KE 
?@>8AH5AB28OE =0 4>@>30E 2 @538>=0E $(. !5>1E>48<> ?@>0=0;878@>20BL 40==K5, 
?>AB@>8BL 40H1>@4 ?> :;NG52K< 4803@0<<0<, A45;0BL 2K2>4K > B><, 2 :0:8E @538>=0E 8 2 
:0:>5 2@5<O ACB>: �&# ?@>8AE>4OB G0I5. %D>@<C;8@>20BL A2>8 ?@54;>65=8O ?> 
C;CGH5=8N A8BC0F88 =0 4>@>30E. #@54;>68BL A2>8 ?0@0<5B@K 8 <5B@8:8, ?> :>B>@K< 
1C45B ?@>25@OBLAO MDD5:B82=>ABL A45;0==KE ?@54;>65=89. 

https://cloud.yandex.ru/docs/datalens/tutorials/data-from-ch-visualization
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!B89D:4A<9 E4@BEFBOF9?PAB= 89OF9?PABEF< B5GK4NM97BEO: 
-�2B>@87>20BLAO =0 A5@28A5 Yandex DataLens 
-%>740BL ?>4:;NG5=85 : 40B0A5BC �=0;87 >B:@KBKE 40==KE �&# =0 4>@>30E $>AA88 2 
A>>B25BAB288 A @5:><5=40F8O<8 - (A<. https://cloud.yandex.ru/docs/datalens/tutorials/data-

from-csv-geo-visualization) 

-%>740BL G0@BK 35>40==KE 8 7028A8<>AB8 �&# >B 2@5<5=8 ACB>: 
-%>740BL 40H1>@4 87 ?>;CG5==KE G0@B>2 
-#@>0=0;878@>20BL ?>;CG5==K5 40==K5 
-%>740BL ?@575=B0F8N, 2:;NG82 2 =55 ?>AB@>5==K5 G0@BK 8 70D8:A8@>202 2K2>4K > 
2KO2;5==KE 7028A8<>ABOE 
-�:;NG8BL 2 ?@575=B0F8N A2>8 ?@54;>65=8O 4;O A=865=8O :>;8G5AB20 �&# 

-�:;NG8BL 2 ?@575=B0F8N >?8A0=85 ?0@0<5B@>2 8 <5B@8: 4;O >F5=:8 MDD5:B82=>AB8 
A45;0==KE ?@54;>65=89 

"D95B64A<O > D9;G?PF4FG CDB9>FAB= 89OF9?PABEF< 

$07@01>B:0 40H1>@40 
�K?>;=5=K 2A5 MB0?K @07@01>B:8 40H1>@40. 
�A5 G0@BK >B>1@060NBAO :>@@5:B=> 
�A5 ?5@5:;NG0B5;8 8 D8;LB@K ?5@5:;NG0NBAO :>@@5:B=> 
#@575=B0F8O 8 2KABC?;5=85 
#@575=B0F8O 2:;NG05B: 
-B0?K @01>BK =04 ?@>5:B><: 
0=0;87 40==KE 8 ?@8=F8? 8E >B1>@0 8 >1@01>B:8; 
0@3C<5=B0F8N 2K1>@0 B8?0 4803@0<<K 8 ?@>F5AA 55 A>740=8O; 
287C0;870F8N 8B>3>2>3> 40H1>@40 
(>@<C;8@>2:C ?@54;>65=89 8 <5B@8: ?> >F5=:5 8E MDD5:B82=>AB8. 
$5D;5:A8O: A :0:8<8 ?@>1;5<0<8 AB>;:=C;8AL CG0AB=8:8 :><0=4K 2> 2@5<O @07@01>B:8 
?@>5:B0, :0: >=8 8E ?@5>4>;5;8. 
"D>@<;5=85 ?@575=B0F88 A>>B25BAB2C5B >1I8< B@51>20=8O< : 48709=C 287C0;L=KE 
?@>4C:B>2. 
�KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 2K45@60= @53;0<5=B 2KABC?;5=8O (5-7 <8=CB). 
(>4?4 <FB7B6B= BJ9A>< 

(>4?4 КD<F9D<< 

�4KF9AB �K?>;=5=K 2A5 MB0?K @07@01>B:8 40H1>@40. �A5 G0@BK 
>B>1@060NBAO :>@@5:B=>. �A5 ?5@5:;NG0B5;8 8 D8;LB@K 
?5@5:;NG0NBAO :>@@5:B=>. #@575=B0F8O 2:;NG05B MB0?K @01>BK =04 
?@>5:B><: 
0=0;87 40==KE 8 ?@8=F8? 8E >B1>@0 8 >1@01>B:8; 
0@3C<5=B0F8N 2K1>@0 B8?0 4803@0<<K 8 ?@>F5AA 55 A>740=8O; 
287C0;870F8N 8B>3>2>3> 40H1>@40 
D>@<C;8@>2:C ?@54;>65=89 8 <5B@8: ?> >F5=:5 8E MDD5:B82=>AB8. 
@5D;5:A8N @01>BK =04 ?@>5:B><. 
"D>@<;5=85 ?@575=B0F88 A>>B25BAB2C5B >1I8< B@51>20=8O< : 
48709=C 287C0;L=KE ?@>4C:B>2. 

https://cloud.yandex.ru/docs/datalens/tutorials/data-from-csv-geo-visualization
https://cloud.yandex.ru/docs/datalens/tutorials/data-from-csv-geo-visualization
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�KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 2K45@60= @53;0<5=B 
2KABC?;5=8O (5-7 <8=CB). 

�9 ;4KF9AB �K?>;=5=K =5 2A5 MB0?K @07@01>B:8 40H1>@40. !5 2A5 G0@BK 
>B>1@060NBAO :>@@5:B=>. !5 2A5 ?5@5:;NG0B5;8 8 D8;LB@K 
?5@5:;NG0NBAO :>@@5:B=>. #@575=B0F8O 2:;NG05B =5 2A5 MB0?K 
@01>BK =04 ?@>5:B><. 
"D>@<;5=85 ?@575=B0F88 =5 A>>B25BAB2C5B >1I8< B@51>20=8O< : 
48709=C 287C0;L=KE ?@>4C:B>2. 
�KABC?;5=85 =54>AB0B>G=> A>45@60B5;L=>, @53;0<5=B 2KABC?;5=8O 
(5-7 <8=CB) =5 A>1;N45=. 
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4. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N 2 «�A4?<F<>4 < 6<;G4?<;4J<O 84AAOI 

A4 Python» 

 

�K?>;=5=85 :>=B@>;L=>9 @01>BK ?@54CA<>B@5=> ?>A;5 87CG5=8O B5<K 2.3. $01>B0 
A> A?8A:0<8 8 A;>20@O<8  

 

1. "?@545;8B5, GB> 1C45B =0?5G0B0=> 2 @57C;LB0B5 2K?>;=5=8O ?@>3@0<<K: 

z = 30 

for n in range(10): 

 if n < 0: 

  z = z 3 2 * n 

else: 

  z = n - z 

print(z)  

"B25B: -35 

2. "?@545;8B5, GB> 1C45B =0?5G0B0=> 2 @57C;LB0B5 2K?>;=5=8O ?@>3@0<<K: 

a = 23 

b = 4 

while a > b: 

 if a % 2 == 0: 

  b = b + a 

else: 

  a = a 3 2 * b + 1 

print(b)  

"B25B: 20 

 

3. "?@545;8B5, GB> 1C45B =0?5G0B0=> 2 @57C;LB0B5 2K?>;=5=8O ?@>3@0<<K: 

s = 0 

m = 123 

while m > 0: 

 d = m % 10 

 s = s + d 

m = m // 10 

print(s)  

"B25B: 6 

 

4. �0= A?8A>: 87 G8A5; 8 8=45:A M;5<5=B0 2 A?8A:5 k. '40;8B5 87 A?8A:0 M;5<5=B A 
8=45:A>< k, A428=C2 2;52> 2A5 M;5<5=BK, AB>OI85 ?@0255 M;5<5=B0 A 8=45:A>< k. 

#@>3@0<<0 ?>;CG05B =0 2E>4 A?8A>:, 70B5< G8A;> k. #@>3@0<<0 A428305B 2A5 M;5<5=BK, 0 
?>A;5 MB>3> C40;O5B ?>A;54=89 M;5<5=B A?8A:0 ?@8 ?><>I8 <5B>40 pop() 157 ?0@0<5B@>2. 

#@>3@0<<0 4>;6=0 >ACI5AB2;OBL A4283 =5?>A@54AB25==> 2 A?8A:5, 0 =5 45;0BL MB> 
?@8 2K2>45 M;5<5=B>2. &0:65 =5;L7O 8A?>;L7>20BL 4>?>;=8B5;L=K9 A?8A>:. &0:65 =5 
A;54C5B 8A?>;L7>20BL <5B>4 pop(k) A ?0@0<5B@><. 

$5H5=85: 
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a = [int(s) for s in input().split()] 

k = int(input()) 

for i in range(k, len(a) - 1): 

  a[i] = a[i + 1] 

a.pop() 

print(' '.join([str(i) for i in a])) 

 

5. #@54?@8OB85 ?@>872>48B >?B>2CN 70:C?:C =5:>B>@KE 8745;89 A 8 B, =0 :>B>@CN 

2K45;5=0 >?@545;ё==0O AC<<0 45=53. ' ?>AB02I8:0 5ABL 2 =0;8G88 ?0@B88 MB8E 8745;89 
@07;8G=KE <>48D8:0F89 ?> @07;8G=>9 F5=5. !0 2K45;5==K5 45=L38 =5>1E>48<> 
?@8>1@5AB8 :0: <>6=> 1>;LH5 8745;89 A =57028A8<> >B <>48D8:0F88. �A;8 C ?>AB02I8:0 
70:>=G0BAO 8745;8O A, B> =0 >AB02H85AO 45=L38 =5>1E>48<> ?@8>1@5AB8 :0: <>6=> 1>;LH5 
8745;89 B. �725AB=K 2K45;5==0O 4;O 70:C?:8 AC<<0, 0 B0:65 :>;8G5AB2> 8 F5=0 @07;8G=KE 
<>48D8:0F89 40==KE 8745;89 C ?>AB02I8:0. !5>1E>48<> >?@545;8BL, A:>;L:> 1C45B 
70:C?;5=> 8745;89 B 8 :0:0O AC<<0 >AB0=5BAO =58A?>;L7>20==>9. 

�E>4=K5 40==K5. 
#5@20O AB@>:0 2E>4=>3> D09;0 A>45@68B 420 F5;KE G8A;0: N 4 >1I55 :>;8G5AB2> 

?0@B89 8745;89 C ?>AB02I8:0 8 M 4 AC<<0 2K45;5==KE =0 70:C?:C 45=53 (2 @C1;OE). 
�0640O 87 A;54CNI8E N AB@>: >?8AK205B >4=C ?0@B8N 8 A>45@68B 420 F5;KE G8A;0 (F5=0 
>4=>3> 8745;8O 2 @C1;OE 8 :>;8G5AB2> 8745;89 2 ?0@B88) 8 >48= A8<2>; (;0B8=A:0O 1C:20 A 

8;8 B), >?@545;ONI89 B8? 8745;8O. �A5 40==K5 2 AB@>:0E 2E>4=>3> D09;0 >B45;5=K >4=8< 

?@>15;><. 
� >B25B5 70?8H8B5 420 F5;KE G8A;0: A=0G0;0 :>;8G5AB2> 70:C?;5==KE 8745;89 B8?0 

B, 70B5< >AB02HCNAO =58A?>;L7>20==>9 AC<<C 45=53. 
#@8<5@ 2E>4=>3> D09;0: 
4 1000 

30 8 A 

50 12 B 

40 14 A 

30 60 B 

� 40==>< A;CG05 A=0G0;0 =C6=> :C?8BL 8745;8O A: 8 8745;89 ?> 30 @C1;59 8 14 

8745;89 ?> 40 @C1;59. !0 MB> 1C45B ?>B@0G5=> 800 @C1;59. !0 >AB02H85AO 200 @C1;59 <>6=> 
:C?8BL 6 8745;89 B ?> 30 @C1;59. &0:8< >1@07><, 2A53> 1C45B :C?;5=> 6 8745;89 B 8 
>AB0=5BAO 20 @C1;59. � >B25B5 =04> 70?8A0BL G8A;0 6 8 20. 

$5H5=85 
f = open('26.txt') 

x, y = f.readline().split() 

y = int(y) 

for_B_price = [] 

for_B_kol = [] 

for i in f: 

  if 'A' in i: 

    a, b, c = i.split() 

    y -= int(a) * int(b) 

  else: 
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    a2, b2, c2 = i.split() 

    for_B_price.append(int(a2)) 

    for_B_kol.append(int(b2)) 

mini = min(for_B_price) 

index_mini = 0 

for i in range(len(for_B_price)): 

  if mini == for_B_price[i]: 

    index_mini = i 

kol_B = 0 

while y > for_B_price[index_mini]: 

  y -= for_B_price[index_mini] 

  for_B_kol[index_mini] -= 1 

  kol_B += 1 

  if for_B_kol[index_mini] == 0: 

    for_B_price[index_mini] = 1000000000 

    mini = min(for_B_price) 

    for i in range(len(for_B_price)): 

      if mini == for_B_price[i]: 

        index_mini = i 

print(kol_B, y) 

 

�F@9F>4 '<E?B 54??B6, 
 A9B5IB8<@B9 8?O CB?GK9A<O BF@9F>< 

«3» (C4>2.) 
 

�K?>;=5=K B@8 7040=8O (№ 1, 2, 3)  

«4» (E>@>H>) �K?>;=5=K G5BK@5 7040=8O (№ 1, 2, 3, 4) 

�K?>;=5=K 420 7040=8O (№ 4, 5) 

«5» (>B;8G=>) �K?>;=5=K 2A5 ?OBL 7040=89 

 

 G59:AO= >BAFDB?P 

$C156=K9 :>=B@>;L ?@>E>48B 2 D>@<5 2K?>;=5=8O 8 70I8BK ?@>5:B=>9 @01>BK 

#@>5:B=0O @01>B0 «�=0;87 1>;LH8E 40==KE 2 ?@>D5AA8>=0;L=>9 AD5@5» 
"A=>2=K5 MB0?0< @01>BK =04 ?@>5:B><: >?@545;5=85 ?@>1;5<K 2 ?@54<5B=>9 

>1;0AB8; 872;5G5=85 40==KE; ?>43>B>2:0 40==KE 4 >G8AB:0 40==KE 8 ?@5>1@07>20=85 
40==KE; 8AA;54>20=85 8 287C0;870F8O 40==KE; ?>AB@>5=85 ?@54A:070B5;L=>9 <>45;8; 
8=B5@?@5B0F8O @57C;LB0B>2.  

#@>5:B 2K?>;=O5BAO =0 ?@8<5@5 >B:@KBKE 40==KE, =0?@8<5@, %15@10=:0 
https://www.kaggle.com/code/umkkka/eda-sberbank-open-data-russian-version/data. 

"1CG0NI85AO A0<>AB>OB5;L=> ?>418@0NB =01>@ 40==KE =0 https://www.kaggle.com/ 2 
?@>D5AA8>=0;L=>9 AD5@5 8 2K?>;=ONB 8AA;54>20=85 8 287C0;870F8N 40==KE.  

#@8<5@ 2K?>;=5=85 ?@>5:B0 «�DB7AB;<DB64A<9 <AEG?PF4»  

"?@545;5=85 ?@>1;5<K 2 ?@54<5B=>9 >1;0AB8. #> 40==K< �A5<8@=>9 >@30=870F88 

74@02>>E@0=5=8O (�"�) 8=AC;LB O2;O5BAO 2-9 254CI59 ?@8G8=>9 A<5@B8 2 <8@5, 
>B25BAB25==>9 ?@8<5@=> 70 11% 2A5E A<5@B59. "?@545;8< 25@>OB=>ABL @0728B8O 8=AC;LB0 

https://www.kaggle.com/code/umkkka/eda-sberbank-open-data-russian-version/data
https://www.kaggle.com/
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A@548 ?0F85=B>2. '7=05<, GB> O2;O5BAO D0:B>@>< 2>7=8:=>25=8O 8=AC;LB0 2 1>;LH59 

AB5?5=8.  
�0640O AB@>:0 40==KE A>45@68B A>>B25BAB2CNICN 8=D>@<0F8N > ?0F85=B5.  
id: C=8:0;L=K9 845=B8D8:0B>@  
gender: «Male», «Female» or «Other» - ?>;: « C6A:>9», «�5=A:89» 8;8 «�@C3>9»  
age: age of the patient - 2>7@0AB ?0F85=B0  
hypertension: 0, 5A;8 C ?0F85=B0 =5B 38?5@B>=88, 1, 5A;8 C ?0F85=B0 38?5@B>=8O  
heart disease: 0, 5A;8 C ?0F85=B0 =5B A5@45G=KE 701>;520=89, 1, 5A;8 C ?0F85=B0 

A5@45G=>5 701>;520=85  
ever married: «No» or «Yes» 3 A>AB>OB ;8 2 1@0:5: «=5B», «40»  
work type: «children», «Govt job», «Never_worked», «Private» or «Self-employed» 3 B8? 

@01>BK: «A 45BL<8», «@01>B0 2 ?@028B5;LAB25», «=8:>340 =5 @01>B0;», «G0AB=>5 
?@54?@8=8<0B5;LAB2>», «A0<>70=OBK9».  

Residence type: «Rural» or «Urban» 3 B8? <5AB=>AB8: A5;LA:89, 3>@>4A:>9.  
Avg glucose level: average glucose level in blood - A@54=89 C@>25=L 3;N:>7K 2 :@>28.  
bmi: body mass index 3 8=45:A <0AAK B5;0  
smoking status: «formerly smoked», «never smoked», «smokes» or «Unknown»* - «@0=55 

:C@8;», «=8:>340 =5 :C@8;», «:C@8B» 8;8 «!58725AB=>»*  
stroke: 1, 5A;8 C ?0F85=B0 1K; 8=AC;LB, 8;8 0, 5A;8 =5B.  
Note: «Unknown» (=58725AB=K9) 2 A>AB>O=88 :C@5=8O >7=0G05B, GB> 8=D>@<0F8O 

=54>ABC?=0 4;O 40==>3> ?0F85=B0.  
% 8A?>;L7>20=85< =01>@0 40==KE ?@>0=0;878@>20=0 25@>OB=>ABL ?>O2;5=8O 

8=AC;LB0 C ?0F85=B0 =0 >A=>25 2E>4=KE ?0@0<5B@>2, B0:8E :0: ?>; (gender), 2>7@0AB (age), 

@07;8G=K5 701>;520=8O: 38?5@B>=8O (hypertension), A5@45G=K5 701>;520=8O (heart disease), 0 
B0:65 AB0BCA :C@5=8O (smoking status).  

�;6?9K9A<9 84AAOI.  
� :0G5AB25 >A=>2=>9 181;8>B5:8 3@0D8:8 8A?>;L7C5BAO Plotly. &0: :0: MB>B ?0:5B A 

>B:@KBK< 8AE>4=K< :>4><, :>B>@K9 ?@54;0305B A;>6=K5 3@0D8:8, :>B>@K5 <>3CB 
C4>2;5B2>@8BL B@51>20=8O ;N1>3> ?@>5:B0. �54L >4=> 87 4>AB>8=AB2 Plotly - MB> 
8=B5@0:B82=>ABL 8AA;54>20=8O 40==KE A ?><>ILN 3@0D8:>2 8 4803@0<<.  

Seaborn (sns) - 181;8>B5:0 287C0;870F88 40==KE Python, >A=>20==0O =0 matplotlib. 

"=0 ?@54>AB02;O5B 2KA>:>C@>2=52K9 8=B5@D59A 4;O @8A>20=8O ?@82;5:0B5;L=>9 8 
8=D>@<0B82=>9 AB0B8AB8G5A:>9 3@0D8:8. ($8A. 1)  

  
$8A. 1  

#>A;5 B>3>, :0: A:0G0=K 8 703@C65=K 40==K5 87 kaggle.com, A;54CNI8< H03>< AB0;> 
A>740=85 DataFrame 4;O ?0=4 =0 >A=>25 40==KE CSV. ($8A. 2)  
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$8A. 2  

!5>1E>48<>, GB>1K 2A5 AB>;1FK (8 G8A;>2K5, 8 AB@>:>2K5) 2E>4=KE 40==KE 1K;8 
2:;NG5=K 2 2KE>4=K5 40==K5. � 2KE>4 1C45B 20@L8@>20BLAO 2 7028A8<>AB8 >B B>3>, GB> 
?@54CA<>B@5=>. ($8A. 3)  

  

  
$8A. 3  

�B87BFB6>4 84AAOI.  
#@>25@8< :0G5AB2> 40==KE 8 B8?K :064>3> AB>;1F0. � 40==>< :>45 A>45@68BAO 

8=D>@<0F8O > D@59<5 40==KE, 0 B0:65 :>;8G5AB2> ?0<OB8, 8A?>;L7C5<>9 40==K< :04@><. 
($8A. 4)  

  
$8A. 4  

% ?><>ILN <5B>40 head() <>6=> 70?@>A8BL >B>1@065=8O ?5@2KE ?OB8 AB@>: :04@0 
40==KE. ($8A. 5)  
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$8A. 5  

� ?@>5:B5 =C6=> C7=0BL >1I55 :>;8G5AB2> ;N459 8 8E >A>15==>AB59.  
($8A. 6)  

  
$8A. 6  

�EE?98B64A<9 < 6<;G4?<;4J<O 84AAOI.  
$0AA<>B@8< @0A?@545;5=85 ?0F85=B>2 ?> ?>;C.  
"A=>2=K< M;5<5=B>< 87>1@065=8O, :>B>@>5 AB@>8B pyplot O2;O5BAO D83C@0 (Figure), 

=0 =55 =0:;04K205BAO 3@0D8:, >A8, =04?8A8 8 B.4.  
�;O ?>AB@>5=8O 3@0D8:0 8A?>;L7C5BAO :><0=40 countplot() 181;8>B5:8 Seaborn. � 

:>45 8A?>;L7>20;AO @07<5@ 3@0D8G5A:>3> M;5<5=B0, 1K; 2K1@0= AB>;15F "#>;" 2 dataset, 

?>4?8A0= 703>;>2>: 8 >1>7=0G5= @07<5@ B5:AB0, 22545=> =0720=85 4;O E 8 C, 8 2K2545=> =0 
M:@0=. ($8A. 7)  
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$8A. 7  

#> 4803@0<<5 <>6=> C2845BL, GB> 65=A:89 ?>; ?@5>1;0405B, => 2 A>>B=>H5=88 100% 

=5 A>2A5< ?>=OB=>. #>MB><C 2>A?>;L7C5<AO 181;8>B5:>9 plotly.graph_objects 4;O A>740=8O 
:@C3>2>9 4803@0<<K. �;O B>3>, GB>1K 55 A45;0BL =5>1E>48<> 8A?>;L7>20BL DC=:F8N go.Pie.  

�;O A>740=8O :>40 ?@8<5=O5< 0B@81CB labels 7=0G5=89 "#>;0 ?0F85=B0" 87 dataset. 

�040=> =03;O4=>5 ?>2545=85 3@0D8:0 A ?><>ILN update_traces: 0 8<5==> @07<5@ B5:AB0 
7=0G5=89, F25B 8 68@=>ABL 3@0=8F. � A ?><>ILN update_layout 2K2545= B5:AB 703>;>2:0. 
($8A. 8)  

  
$8A. 8  
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$0AA<>B@8< ?0F85=B>2, C :>B>@KE 1K; 8 =5 1K; 8=AC;LB, A ?><>ILN 3@0D8:0. 
�5@>OB=>ABL ?>O2;5=8O 2B>@>3> 8=AC;LB0 >G5=L 25;8:0, 8 >= =0<=>3> >?0A=55. ($8A. 9)  

  
$8A. 9 

�7CG82 AB>;1G0BCN 4803@0<<C, <>6=> A45;0BL 2K2>4, GB> C 1>;LH53> :>;8G5AB20 
?0F85=B>2 =5 1K;> 8=AC;LB0. � 3@C??C @8A:0 >?0A=>3> 8=AC;LB0 <>3CB ?>?0ABL ?0F85=BK, C 
:>B>@KE 8=AC;LB C65 1K;. $0AA<>B@8< MB>B 65 2>?@>A A ?><>ILN :@C3>2>9 4803@0<<K. 
($8A. 10)  
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$8A. 10  

#@>0=0;878@C5< 40==K5 > A5@45G=KE 701>;520=8OE A@07C A ?><>ILN 4803@0<<, B0: 
:0: >=8 1>;55 ;CGH5 ?><>30NB 287C0;878@>20BL ?@8<5@K B0:8E 7040G. ($8A. 11)  

  
$8A. 11  

"4=0 87 D>@< 8=AC;LB0 <>65B 1KBL 2K720=0 38?5@B>=859, ?@>25@8< A ?><>ILN 

4803@0<<K :>;8G5AB2> ;N459 A =0;8G85< 38?5@B>=88. ($8A. 12)  

  
$8A. 12  

'G5=K5 87 )5;LA8=:A:>3> C=825@A8B5B0 2KOA=8;8, GB> >48=>:85 ;N48 AB@040NB >B 
8=AC;LB>2 =0 39% G0I5, 0 ;N48 2 1@0:5, C :>B>@KE 4065 1K; 8=AC;LB, 2>AAB0=02;820NBAO 
?>A;5 8=AC;LB0 AB018;L=> E>@>H> 8 1KAB@55, 2 >B;8G85, >B >48=>:8E ;N459.  >6=> 
?@>25@8BL: <>65B ;8 1@0: ?>2;8OBL =0 ?>O2;5=85 8=AC;LB0.  

$0AA<>B@8<, :>;8G5AB2> ;N459 65=0BK/70<C65<. ($8A. 13)  
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$8A. 13  

#@>25@8< B8? @01>BK C ?0F85=B>2. ($8A. 14)  

  
$8A. 14  

#@>25@8<: 2;8O5B ;8 B8? <5AB=>AB8 =0 2>7=8:=>25=85 8=AC;LB0.  
�54L A =0G0;>< ;5B=53> ?5@8>40 <=>385 ;N48, 682CI85 2 :20@B8@0E, ?5@518@0NBAO 

=0 40G=K5 CG0AB:8, 2 B>< G8A;5 ;N48 AB0@H53> ?>:>;5=8O. �>;LH8=AB2> =5 B>;L:> 
>B4KE0NB =0 ?@8@>45, => 8 ?>445@6820NB ?>@O4>:, CE06820NB 70 @0AB5=8O<8. � 2 
@57C;LB0B5, >A>15==> 4;O ?>68;KE, A =5 ?@82K:H8< : B0:8< CA8;8O< ?>A;5 78<=53> 
?5@8>40, ACI5AB25==> 2>7@0AB05B >?0A=>ABL 2=570?=KE 8=AC;LB>2. ($8A. 15)  
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$8A. 15  

%>3;0A=> @57C;LB0B0< ?>A;54=8E =0CG=KE 8AA;54>20=89, >B:07 >B A830@5B ?><>305B 
A=878BL @8A: 8=AC;LB0 =0 12,4%. #0AA82=>5 :C@5=85 ?>2KH05B @8A: 8=AC;LB0 =0 20330%. 

�653>4=> >B 8=AC;LB0 ?>3810NB 8 000 ?0AA82=KE :C@8;LI8:>2. #@>25@8< >B=>H5=85 
;N459 : :C@5=8N. ($8A. 16)  

  
$8A. 16  

� 3@0D8:5 ""B=>H5=85 ?0F85=B>2 : :C@5=8N" =03;O4=> 1K;> 284=> :>3> 1>;LH5, 
:>3> <5=LH5. !> =5>1E>48<> C7=0BL, A:>;L:> ;N459 "=8:>340 =5 :C@8;", "=58725AB=0O 
8=D>@<0F8O", ":C@8; @0=55/1@>A8;", ":C@8B".  

�>102>G=K9 :>4 .value_counts ?>72>;O5B 2K?>;=8BL ?>4AG5B :>;8G5AB20 M;5<5=B>2 2 
AB>;1F5. � ?@8 =0?8A0=88 :>40 px.bar: :0640O AB@>:0 D@59<0 40==KE 1C45B ?@54AB02;5=0 2 
2845 ?@O<>C3>;L=>9 <5B:8. ($8A. 17)  
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$8A. 17  

"?@545;8< ?> ?>;>2><C ?@87=0:C 8 =0;8G8N A5@45G=>3> 701>;520=8O, 7028A8<>ABL 
>B B8?0 @01>BK ?0F85=B0. �;O MB>3> 4>1028< 2 >1KG=K9 :>4 4;O ?>AB@>5=8O 38AB>3@0<<K 

DC=:F8N seaborn sns.barplot(), :>B>@K9 >G5=L C4>1=> @8AC5B 10@?;>B A @07=K<8 ?> @07<5@C 
;8=8O<8 ?>3@5H=>ABO<8. ($8A. 18)  

$8A. 18 

"?@545;8< ?> ?>;>2><C ?@87=0:C 8 =0;8G85 A5@45G=>3> 701>;520=8O, 7028A8<>ABL 
>B >B=>H5=8O : :C@5=8N ?0F85=B0. ($8A. 19)  
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$8A. 19  

#@54AB028< 287C0;870F8N ?0@=KE >B=>H5=89, :>B>@0O O2;O5BAO A0<>9 =03;O4=>9. 
�;O B>3>, GB>1K =0@8A>20BL A>2<5AB=>5 @0A?@545;5=85 2A5E ?5@5<5==KE 2 =01>@5 40==KE 
2>A?>;L7C5<AO DC=:F859 pairplot().  

#> C<>;G0=8N, ?0@=K5 @0A?@545;5=8O (B5 GB> ?>4 8 =04 3;02=>9 4803>=0;LN A5B:8) 
87>1@060NBAO 3@0D8:0<8 @071@>A0, 0 >4=><5@=K5 @0A?@545;5=8O (B5 GB> =0 3;02=>9 

4803>=0;8) 87>1@060NBAO 38AB>3@0<<0<8.  
(C=:F8O pairplot() A>45@68B :;0AA PairGrid, :>B>@K9 AB@>8B A5B:C 4;O @5H5BG0B>3> 

3@0D8:0 ($8A. 20)  
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$8A. 20  

�=45:A <0AAK B5;0 2;8O5B =0 A>AB>O=85 74>@>2LO, 0 B0:65 <>65B 2;8OBL =0 @0728B85 
?>O2;5=8O 8=AC;LB0.  

�;0AA8D8:0F8O <0AAK B5;0, � & 8 @8A: @0728B8O 8=AC;LB0:  
1. �5D8F8B <0AAK B5;0 A � & <18,5 8<55B =87:89 @8A:.  
2. !>@<0;L=0O <0AA0 B5;0 A � & 18,5-24,9 8<55B >1KG=K9 @8A:.  
3. �71KB>G=0O <0AA0 B5;0 A � & 25,0-29,9 8<55B ?>2KH5==K9 @8A:.  
4. "68@5=85 I AB5?5=8 A � & 30,0-34,9 8<55B 2KA>:89 @8A:.  
5. "68@5=85 II AB5?5=8 A � & 35,0-39,9 8<55B >G5=L 2KA>:89 @8A:.  
6. "68@5=85 III AB5?5=8 A � & >40 8<55B G@572KG09=> 2KA>:89 @8A:.  
% ?><>ILN DC=:F88 histogram() <>6=> 2KG8A;8BL 38AB>3@0<<C =01>@0 40==KE. 

�>A?>;L7C5<AO ?>A;54>20B5;L=>ABLN F5;KE G8A5;, 4;O MB>3> 2K15@5< ?0@0<5B@ 2K1@0;0 
bins, :>B>@K9 8A?>;L7C5< 2<5AB5 A <5B>4>< @0AG5B0 H8@8=K range.  
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�;O =03;O4=>AB8 AD>@<8@C5< D>@<C;C 4;O A@54=53> 7=0G5=8O � &. � ?@8 
=0?8A0=88 :>40 px.bar: :0640O AB@>:0 D@59<0 40==KE 1C45B ?@54AB02;5=0 2 2845 
?@O<>C3>;L=>9 <5B:8. ($8A. 21)  

  
$8A. 21  

"?@545;8< 2>7@0AB=CN :0B53>@8N ;N459, :>B>@K5 O2;ONBAO ?0F85=B0<8. ($8A. 22)  

  
$8A. 22  
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�BEF4AB6>4 ;484K<: 8AA;54>20=85 D09;0 A 40==K<8 > 3@810E, :>B>@K9 A>45@68B 1>;55 8000 

AB@>: >?8A0=8O ?0@0<5B@>2 @07;8G=KE 3@81>2, 2:;NG0NI55 >?8A0=85 D>@<K 8 F25B0 
H;O?:8, D>@<K =>6:8, F25B A?>@ 8 B.4. �040G0 <0H8==>3> >1CG5=8O 3 =0CG8BLAO >B;8G0BL 
AJ54>1=K5 3@81K >B O4>28BKE.  
%>45@60=85 A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO (#;0= @01>BK =04 ?@>5:B><)  
1. �7CG5=85, 0=0;87 8 ?@5>1@07>20=85 40==KE.  
2. �K1>@ ?>4E>4OI59 <>45;8, 55 8<?>@B 8 >1CG5=85.  
3. "F5=:0 :0G5AB20 @01>BK <>45;8.  
4. $5D;5:A8O.  
5. $07@01>B:0 ?@575=B0F88.  
6. �KABC?;5=85.  
7. %0<>>F5=:0 8 2708<>>F5=:0  
"D95B64A<O > D9;G?PF4FG CDB9>FAB= 89OF9?PABEF<  

 4;D45BF>4 @B89?<  

 �K?>;=5=K 2A5 MB0?K @07@01>B:8 <>45;8.  
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 �A5 :><0=4K 2K?>;=ONBAO :>@@5:B=>, >BACBAB2CNB >H81:8 ?@8 70?CA:5 :>40.  
 "BACBAB2CNB D0:B8G5A:85 8 ;>38G5A:85 >H81:8 2 :>45 ?@>3@0<<K.  
 &>G=>ABL @01>BK ?@>3@0<<K =0 B5AB>2>< 40B0A5B5 A>AB02;O5B =5 <5=55 97%  

�HBD@?9A<9 5?B>ABF4  

 �>4 A>?@>2>6405BAO B5:AB>2K<8 :><<5=B0@8O<8  

 �K2>4 @57C;LB0B>2 >F5=:8 <>45;8 >D>@<;5= A B5:AB>2K<8 ?>OA=5=8O<8  

�D9;9AF4J<я < 6OEFGC?9A<9  
#@575=B0F8O 2:;NG05B:  
 -B0?K @01>BK =04 ?@>5:B><:  
 0=0;87 40==KE 8 ?@8=F8? 8E >B1>@0 8 >1@01>B:8;  
 0@3C<5=B0F8O 2K1>@0 <>45;8 8 ?@>F5AA 55 A>740=8O;  
 0@3C<5=B0F8O 2K1>@0 <5B@8:8 4;O >F5=:8 <>45;8, @57C;LB0BK >F5=:8;  
 H038 ?> 4>@01>B:5 <>45;8 ?>A;5 >F5=:8 (5A;8 >=8 1K;8 =5>1E>48<K);  
 $5D;5:A8O: A :0:8<8 ?@>1;5<0<8 AB>;:=C;8AL CG0AB=8:8 :><0=4K 2> 2@5<O 
@07@01>B:8 <>45;8, :0: >=8 8E ?@5>4>;5;8.  
 "D>@<;5=85 ?@575=B0F88 A>>B25BAB2C5B >1I8< B@51>20=8O< : 48709=C 287C0;L=KE 
?@>4C:B>2.  
 �KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 2K45@60= @53;0<5=B 2KABC?;5=8O (5-7 

<8=CB).  
  

(>4?4 <FB7B6B= BJ9A><  

  

(>4?4  КD<F9D<<  

70GB5=>  %B@C:BC@0 8 A>45@60=85 2K?>;=5==>3> ?@>5:B0 ?>;=>ABLN 

A>>B25BAB2CNB B@51>20=8O<: 2A5 :><0=4K 2K?>;=ONBAO :>@@5:B=>, 
>BACBAB2CNB >H81:8 ?@8 70?CA:5 :>40, 0 B0:65 >BACBAB2CNB 
D0:B8G5A:85 8 ;>38G5A:85 >H81:8 2 :>45 ?@>3@0<<K, B>G=>ABL @01>BK 

?@>3@0<<K =0 B5AB>2>< 40B0A5B5 A>AB02;O5B =5 <5=55 97%; :>4 
A>?@>2>6405BAO B5:AB>2K<8 :><<5=B0@8O<8, 2K2>4 @57C;LB0B>2 >F5=:8 
<>45;8 >D>@<;5= A B5:AB>2K<8 ?>OA=5=8O<8. #@575=B0F8O 
A>>B25BAB2C5B B@51>20=8O<, 2KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 

2K45@60= @53;0<5=B 2KABC?;5=8O  
=5 70GB5=>  %B@C:BC@0 8 A>45@60=85 2K?>;=5==>3> ?@>5:B0 =5 A>>B25BAB2CNB 

B@51>20=8O<: :><0=4K 2K?>;=ONBAO =54>AB0B>G=> :>@@5:B=>, 
?@8ACBAB2CNB >H81:8 ?@8 70?CA:5 :>40, 0 B0:65 8<5NBAO D0:B8G5A:85 
8 ;>38G5A:85 >H81:8 2 :>45 ?@>3@0<<K, B>G=>ABL @01>BK ?@>3@0<<K =0 
B5AB>2>< 40B0A5B5 A>AB02;O5B <5=55 97%; :>4 =5 A>?@>2>6405BAO 
B5:AB>2K<8 :><<5=B0@8O<8, 2K2>4 @57C;LB0B>2 >F5=:8 <>45;8 =5 
>D>@<;5= A B5:AB>2K<8 ?>OA=5=8O<8. #@575=B0F8O =5 A>>B25BAB2C5B 
B@51>20=8O<, 2KABC?;5=85 A>45@60B5;L=>, => ?@8 MB>< =5 2K45@60= 
@53;0<5=B 2KABC?;5=8O  
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5. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N    4 «�6989A<9 6 3D - @B89?<DB64A<9»  

   

 �K?>;=5=85 ?@>5:B0 «%>740=85 02B>@A:8E 3D <>45;59»  
   

�BEF4AB6>4 ;484K<: A>740=85 3D <>45;59 (02B>@A:8E (8=8F80B82=KE) 8;8 ?@54;0305<KE 
?@5?>4020B5;5<).  
#@8<5@K >1J5:B>2 4;O <>45;8@>20=8O  

  
  

  

  
  

%>45@60=85 A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO (#;0= @01>BK =04 ?@>5:B><)  
1. �K1>@ >1J5:B0 4;O <>45;8@>20=8O. "1>A=>20=85 2K1>@0.  
2. %>3;0A>20=85 >1J5:B0 A ?@5?>4020B5;5<.  
3. %>AB02;5=85 ?;0=0 2K?>;=5=8O ?@>5:B0.  
4. $07@01>B:0 <>45;8 2 A>>B25BAB288 A ?;0=><.  
5. $07@01>B:0 ?@575=B0F88.  
6. �KABC?;5=85.  
7. %0<>>F5=:0 8 2708<>>F5=:0  
"D95B64A<O > D9;G?PF4FG CDB9>FAB= 89OF9?PABEF<  

 4;D45BF>4 @B89?<  

 "1>A=>20= 2K1>@ >1J5:B0.  
 "1J5:B A>3;0A>20=0 A ?@5?>4020B5;5<  

 #@>5:B=0O @01>B0 =04 A>740=85< <>45;8 >ACI5AB2;O;0AL 2 B>G=>< A>>B25BAB288 A 
?;0=><.  
 %>740==0O <>45;L A>>B25BAB2C5B >1J5:BC.  
�D9;9AF4J<я < 6OEFGC?9A<9  
#@575=B0F8O 2:;NG05B:  
 "1>A=>20=85 2K1>@0 >1J5:B0 4;O <>45;8@>20=8O  
 -B0?K @01>BK =04 ?@>5:B>< (=08<5=>20=85 MB0?>2, A@>:8 ?;0=8@C5<K5 8 

@50;L=K5):  
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 $5D;5:A8O: ?@>1;5<K ?@8 A>740=88 <>45;8 8 ?CB8 8E ?@5>4>;5=8O  
 "D>@<;5=85 ?@575=B0F88 A>>B25BAB2C5B >1I8< B@51>20=8O< : 48709=C 287C0;L=KE 
?@>4C:B>2.  
 �KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 2K45@60= @53;0<5=B 2KABC?;5=8O (5-7 

<8=CB).  
  

(>4?4 <FB7B6B= BJ9A><  

  

(>4?4  КD<F9D<<  

70GB5=>  "1>A=>20= 2K1>@ >1J5:B0 4;O <>45;8@>20=8O, >1J5:B A>3;0A>20= A 
?@5?>4020B5;5<; =5 1K;> =0@CH5=89 @53;0<5=B0 2K?>;=5=8O ?@>5:B0; 
A>740==0O <>45;L ?>;=>ABLN A>>B25BAB2C5B >1J5:BC; >BACBAB2CNB 
70<5G0=8O : :0G5AB2C <>45;8. #@575=B0F8O A>>B25BAB2C5B B@51>20=8O<, 
2KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 2K45@60= @53;0<5=B 
2KABC?;5=8O  

=5 70GB5=>  "1>A=>20= 2K1>@ >1J5:B0 4;O <>45;8@>20=8O, >1J5:B A>3;0A>20= A 
?@5?>4020B5;5<; 8<5;8AL =0@CH5=8O @53;0<5=B0 2K?>;=5=8O ?@>5:B0; 
A>740==0O <>45;L =5 ?>;=>ABLN A>>B25BAB2C5B >1J5:BC (8<5NBAO 
87<5=5=8O, 2=5A5==K9 2 >1J5:B ?@8 <>45;8@>20=88); 8<5NBAO 
70<5G0=8O : :0G5AB2C <>45;8. #@575=B0F8O A>>B25BAB2C5B B@51>20=8O<, 
2KABC?;5=85 A>45@60B5;L=>, ?@8 MB>< 2K45@60= @53;0<5=B 
2KABC?;5=8O/ 8<5NBAO =0@CH5=8O @53;0<5=B0 2KABC?;5=8O  
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6. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N 5 « 4;D45BF>4 695-E4=F4 E 
<ECB?P;B64A<9@ >BAEFDG>FBD4 "<?P84»  

 

  

�B>3>2>5 7040=85 ?@54AB02;O5B A>1>9 ?@>5:B=CN @01>BC ?> A>740=8N A09B0 8=B5@=5B-
<03078=0, :>B>@0O A>45@68B 2 A515 2A5 >B@01>B0==K5 =0 ?@0:B8G5A:8E @01>B0E 284K 

45OB5;L=>AB8. #@8 ?>43>B>2:5 2KABC?;5=8O 4;O 70I8BK ?@>5:B0 A;54C5B @C:>2>4AB2>20BLAO 
A;54CNI59 4>@>6=>9 :0@B>9 ?@575=B0F88:  
  

 >17>@ ?> B5<5 (A@02=5=85, B01;8F0, ... - A;094K 2 google drive 8;8 8=AB@C<5=B5 
25I0=8O A;094>2);  
 45<>=AB@0F8O 2 live-@568<5;  
 2K2>4K;  
 ?@8<5@K 7040=89 4;O 0C48B>@88 =0 >2;045=85 <0B5@80;>< (2>7<>6=>, >?@>A, >4=8< 

A;>2><, 8=B5@0:B82).  
  

  

(>4?4 <FB7B6B= BJ9A><  

  

  

(>4?4  КD<F9D<<  

70GB5=>  

B5GK4NM<=EO 8B?:9A: ?@>45<>=AB@8@>20BL 7=0=8O 
87CG05<KE 0A?5:B>2 :>=AB@C8@>20=8O 251-A09B0 A ?><>ILN 

:>=AB@C:B>@0 &8;L40 2 ?>;=>< >1Jё<5: C<5BL A>74020BL 
AB@0=8FC A09B0 A ?><>ILN :>=AB@C:B>@0, =0AB@0820BL F25B0, 
H@8DBK, A>74020BL ?0?:8 ?5@54020BL A2>N AB@0=8FC 4@C3><C 
?>;L7>20B5;N 8 >1@0B=>, A>74020BL, =0AB@0820BL ?C1;8:0F88, 
@540:B8@>20BL 1;>: <%?8A>: AB@0=8F=, ?>43>B>28BL ;5=48=3 A 
?><>ILN AB0=40@B=KE 1;>:>2 =0 ?@>D5AA8>=0;L=CN B5<C, 
@01>B0BL A =C;52K< 1;>:><, =0AB@0820BL A1>@ AB0B8AB8:8, 1KBL 
A?>A>1=K< :>@@5:B=> AD>@<C;8@>20BL >?@545;5=8O, 
2>A?@>8725AB8 ?> 70?@>AC 8=D>@<0F8N > DC=:F8>=0;L=>AB8 

2A5E 87CG05<KE A@54AB2 ?@>5:B8@>20=8O 251-A09B0 A ?><>ILN 

:>=AB@C:B>@0, 4>;6=> 1KBL 2K?>;=5=> 85% 8 1>;55  7040=89  
?@0:B8G5A:>9 @01>BK 

=5 70GB5=>  

B5GK4NM<=EO: =5 7=05B 7=0G8B5;L=>9 G0AB8 ?@>3@0<<=>3> 
<0B5@80;0, =5 2;0455B ?>=OB89=K< 0??0@0B>< 48AF8?;8=K; =5 
A?>A>15= ?@>45<>=AB@8@>20BL 7=0=85 =8 >4=>9 =0AB@>9:8 

:>=AB@C:B>@0 8 =5 A?>A>15= >F5=8BL :>@@5:B=>ABL @01>BK 251-
A09B0; 2K?>;=8; <5=55 85% 7040=89  ?@0:B8G5A:>9 @01>BK  
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"<CB64O CDBJ98GD4 ;4M<FO D9;G?PF4F4 CDB9>FAB= D45BFO  

  

  

Кр<тер<= >це=<ва=<я. �040=85 AG8B05BAO 2K?>;=5==K<, 5A;8 A09B DC=:F8>=8@C5B, 
@07@01>B0= 2 A>>B25BAB288 A 7040=85<, =5 A>45@68B A8=B0:A8G5A:8E >H81>:, A>45@68B 2A5 
87CG5==K5 =0AB@>9:8, 0 B0:65 A>?@>2>6405BAO B5E=8G5A:8< 7040=85< (2 B>< G8A;5, 
2>7<>6=>, >BGёB>< 2 D>@<5 A;094>2).  
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7. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N 6 «"9IAB?B7<< CDB86<:9A<O 695-E4=F4 

6 �AF9DA9F9» 

 

�B>3>2>5 7040=85 ?@54AB02;O5B A>1>9 ?@>5:B=CN @01>BC ?> A>740=8N ?@>5:B0 @5:;0<=>9 

:0<?0=88 2 �=B5@=5B5, :>B>@0O A>45@68B 2 A515 2A5 >B@01>B0==K5 =0 ?@0:B8G5A:8E @01>B0E 
284K 45OB5;L=>AB8. #@8 ?>43>B>2:5 2KABC?;5=8O 4;O 70I8BK ?@>5:B0 A;54C5B 
@C:>2>4AB2>20BLAO A;54CNI59 4>@>6=>9 :0@B>9 ?@575=B0F88:  

 >17>@ ?> B5<5 (A@02=5=85, B01;8F0, ... - A;094K 2 google drive 8;8 8=AB@C<5=B5 
25I0=8O A;094>2);  

 45<>=AB@0F8O 2 live-@568<5;  
 2K2>4K;  
 ?@8<5@K 7040=89 4;O 0C48B>@88 =0 >2;045=85 <0B5@80;>< (2>7<>6=>, >?@>A, 

>4=8< A;>2><, 8=B5@0:B82).  
  

 

,:0;0 8B>3>2>9 >F5=:8 

   

(>4?4  КD<F9D<<  

70GB5=>  

B5GK4NM<=EO 8B?:9A: ?@>45<>=AB@8@>20BL 7=0=8O 87CG05<KE 
0A?5:B>2 B5E=>;>389 ?@>42865=8O 251-A09B>2 2 �=B5@=5B5 2 
?>;=>< >1Jё<5: C<5BL A>74020BL &� <0@:5B8=3>2>3> 
8AA;54>20=8O 8 @5:;0<=>9 :0<?0=88, C<5BL >?B8<878@>20BL 
A09B, @07;8G0BL 8 ?@8<5=OBL @07;8G=K5 <5B>4K ?@>42865=8O 2 
�=B5@=5B5, ?@8<5=OBL >A=>2=K5 A?>A>1K ?>;CG5=8O B@0D8:0, 
>A>15==>AB8 :>=B5:AB=>9 @5:;0<K, SEO 8 SMO ?@>42865=8O, 
1KBL A?>A>1=K< :>@@5:B=> AD>@<C;8@>20BL >?@545;5=8O, 
2>A?@>8725AB8 ?> 70?@>AC 8=D>@<0F8N > 2A5E 87CG05<KE 
8=AB@C<5=B0E 8=B5@=5B- <0@:5B8=30, 4>;6=> 1KBL 2K?>;=5=> 
85% 8 1>;55  7040=89  ?@0:B8G5A:>9 @01>BK.  

=5 70GB5=>  

B5GK4NM<=EO: =5 7=05B 7=0G8B5;L=>9 G0AB8 ?@>3@0<<=>3> 
<0B5@80;0, =5 2;0455B ?>=OB89=K< 0??0@0B>< 48AF8?;8=K; =5 
A?>A>15= ?@>45<>=AB@8@>20BL 7=0=85 =8 >4=>9 B5E=>;>388 
?@>42865=8O 251-A09B>2 2 �=B5@=5B5; 2K?>;=8; <5=55 85% 

7040=89  ?@0:B8G5A:>9 @01>BK  

  

  

"<CB64O CDBJ98GD4 ;4M<FO D9;G?PF4F4 CDB9>FAB= D45BFO  

  

Кр<тер<= >це=<ва=<я. �040=85 AG8B05BAO 2K?>;=5==K<, 5A;8 B5E=8G5A:>5 7040=85 
@07@01>B0=> 2 A>>B25BAB288 A 7040=85<, =5 A>45@68B A8=B0:A8G5A:8E >H81>:, A>45@68B 2A5 
87CG5==K5 ?>4E>4K, B5E=>;>388 8 <5B>4K, 0 B0:65 A>?@>2>6405BAO ?@575=B0F859.  
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8. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N 7 «�6989A<9 6 695-D4;D45BF>G A4 O;O>9 
JavaScript» 

 

�6FB@4F<;<DB64AA4O K4EFP CDB9>FAB= D45BFO 

 

1. #5@5948B5 ?> 04@5AC https://node-server.online/r?id=_#student|37 8 2 ?>A;54=5<-=86=5< 

?>;5 =0?8H8B5 :>4 DC=:F88 task(x), 2>72@0I0NI89 true, B>;L:> 5A;8 2 :0G5AB25 0@3C<5=B0 
x ?5@540=0 AB@>:0, :>B>@0O =0G8=05BAO 8 :>=G05BAO 703;02=K<8 ;0B8=A:8<8 1C:20<8, 0 
<564C =8<8 =0E>4OBAO B>;L:> F8D@K 2 :>;8G5AB25 >B 4 4> 8, 8=0G5 false. 

2. #5@5948B5 ?> https://node-server.online/r?id=x#y|1 8 2 ?>A;54=5<-=86=5< ?>;5 =0?8H8B5 
:>4 DC=:F88 task(x), 2>72@0I0NI59 <0AA82 87 G8A;0 x, ?5@540==>3> 59 2 :0G5AB25 
0@3C<5=B0, 8 5Iё 9 ?>4@O4 84CI8E 70 x G8A5;, B.5. [x, x + 1, &, x + 9] 

 

3. #5@5948B5 ?> 04@5AC https://node-server.online/r?id=_ - student|2 8 2 ?>A;54=5<-=86=5< 

?>;5 =0?8H8B5 :>4 DC=:F88 task(x), 2>72@0I0NI59 AC<<C M;5<5=B>2 <0AA820, ?5@540==>3> 
59 2 :0G5AB25 0@3C<5=B0 x 

 

4. #5@5948B5 ?> 04@5AC https://node-server.online/r?id=x#student|27 8 C15482H8AL GB> 2 
2K?040NI5< A?8A:5 2K1@0=> obj-001, 2 ?>A;54=5<-=86=5< ?>;5 =0?8H8B5 :>4 DC=:F88 

task(x), 2>72@0I0NI59 JSON 2 2845 ?@028;L=>9 AB@>:8; C 8AE>4=>3> >1J5:B0 4>;6=> 1KBL 
A2>9AB2> love A> AB@>:>2K< 7=0G5=85< javascript 8 A2>9AB2> year A G8A;>2K< 7=0G5=85< 

@02=K< B5:CI5<C 3>4C (4 F8D@K) 8 A2>9AB2> arg A> 7=0G5=85< x. 

 

5. #5@5948B5 ?> 04@5AC https://node-server.online/r?id=x - student|28 8 C15482H8AL GB> 2 
2K?040NI5< A?8A:5 2K1@0=> obj-002, 2 ?>A;54=5<-=86=5< ?>;5 =0?8H8B5 :>4 DC=:F88 

task(x), 2>72@0I0NI59 <0AA82 A>1AB25==KE (=5 C=0A;54>20==KE) ?5@5G8A;8<KE :;NG59 
>1J5:B0, ?5@540==>3> 59 2 :0G5AB25 0@3C<5=B0 x 

 

6. #5@5948B5 ?> 04@5AC https://node-server.online/r?id=x - student|12  8 C15482H8AL GB> 2 
2K?040NI5< A?8A:5 2K1@0=> dom-001, 2 ?>A;54=5<-=86=5< ?>;5 =0?8H8B5 :>4 DC=:F88 

task(x), 2>72@0I0NI59  

A>740==K9 A ?><>ILN <5B>40 createElement =>2K9 DOM-M;5<5=B B8?0 span C :>B>@>3> 
7=0G5=85< 0B@81CB0 id O2;O5BAO x 

 

 

"6BDK9E>4O K4EFP CDB9>FAB= D45BFO 

 

�BE@BFD<F9 6<89BGDB>< CB A4K4?PAO@ L474@ D45BFO E E9D69DAO@ JavaScript 

 

https://node-server.online/r/assets/server1-readfile.mp4 

https://node-server.online/r/assets/server2-http.mp4  

 

#5@5948B5 ?> 04@5AC 

https://node-server.online/r?id=_#student|37
https://node-server.online/r?id=x#y|1
https://node-server.online/r?id=_#student|2
https://node-server.online/r?id=x#student|27
https://node-server.online/r?id=x#student|28
https://node-server.online/r?id=x#student|12
https://node-server.online/r/assets/server1-readfile.mp4
https://node-server.online/r/assets/server2-http.mp4
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https://node-server.online/r?id=_#student|20 8 C15482H8AL GB> 2 2K?040NI5< A?8A:5 
2K1@0=> http-001, 2 ?>A;54=5<-=86=5< ?>;5 =0?8H8B5 :>4 DC=:F88 task(x), 

2>72@0I0NI59 M:75<?;O@ http-A5@25@0, A>740==K9 A ?><>ILN 2AB@>5==>3> Node.js-<>4C;O 
http (>= 1C45B 4>ABC?5= 2 DC=:F88). -B>B A5@25@ =5 4>;65= 1KBL 70?CI5= / A;CH0BL :0:>9-

;81> ?>@B. �A?>;L7C9B5 B>;L:> res.end (=5 =C6=K 703>;>2:8 8;8 B538 HTML). "= 4>;65= 

>1@010BK20BL 420 <0@H@CB0: 
(1) /challenge 3 2 >B25B =0 B0:>9 70?@>A >= 4>;65= 2>72@0I0BL x 

(2) /api/rv/abc 

  345 abc 3 ?@>872>;L=0O AB@>:0 4;8=>9 =5 <5=55 1 A8<2>;0, A>AB>OI0O B>;L:> 87 AB@>G=KE 
;0B8=A:8E 1C:2.  
  � >B25B =0 B0:>9 70?@>A A5@25@ 4>;65= 2>72@0I0BL ?5@52ё@=CBCN AB@>:C. 
  !0?@8<5@: https://kodaktor.ru/api/rv/abc 

  �;O 4@C38E <0@H@CB>2 ?@54CA<>B@5= >B25B No 

 

+B>1K A>740BL >A=>2C ?@8;>65=8O, 2K?>;=8B5 A;54CNI85 H038: 
 

1. %>7409B5 =>2K9 ?@>5:B:  
mkdir $(date +%Y%m%d_%H%M%S) && cd $_ && yarn init 3y 8;8  

mkdir $(date +%Y%m%d_%H%M%S) && cd $_ && npm init -y  

(https://kodaktor.ru/g/init).  

2. 'AB0=>28B5 8=AB@C<5=B nodemon 4;O 02B><0B870F88 ?5@570?CA:0 AF5=0@8O 8 moment 

4;O @01>BK A 40B>9 8 2@5<5=5<: yarn add --dev nodemon 8;8 npm i -D nodemon 8 yarn add 

moment 8;8 npm i moment  

  
3. 'AB0=>28B5 =0AB@>9:8 ;8=B5@0 8 A>7409B5 =C6=K9 D09; .eslintrc.  

  

4. %>7409B5 2 ?0?:5 ?@>5:B0 D09; index.js A A>45@68<K<:  

  
5. �0?CAB8B5 AF5=0@89 yarn start 8 2K?>;=8B5 curl localhost:4321.  

  

6. '1548B5AL, GB> 2 :>=A>;8 >B>1@0605BAO B5:CI0O 40B0 8 2@5<O.  
  

7. �>102LB5 : ?@>5:BC ?>445@6:C 2K40G8 40==KE 2 D>@<0B5 JSON A 2K40G59 

A>>B25BAB2CNI53> 703>;>2:0 8 :>48@>2:8 UTF-8: http://kodaktor.ru/gitcheckout.gif  

  
8. #5@5948B5?> 04@5AC localhost:4321 2 1@0C75@5 8 C1548B5AL, GB> 2K40ёBAO >B25B 2 
D>@<0B5 JSON.  

https://node-server.online/r?id=_#student|20
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9. "ACI5AB28B5 @5D0:B>@8=3 :>40 B0:, GB>1K :>;;1M:, >B25G0NI89 =0 70?@>AK, O2=K< 

>1@07>< C:07K20;AO 4;O A>1KB8O request:  

  
  

 

 

 

 

 

"<CB64O CDBJ98GD4 ;4M<FO D9;G?PF4F4 CDB9>FAB= D45BFO 

 

#@8 ?>43>B>2:5 2KABC?;5=8O 4;O 70I8BK ?@>5:B0 A;54C5B @C:>2>4AB2>20BLAO A;54CNI59 

4>@>6=>9 :0@B>9 ?@575=B0F88: 
 

 >17>@ ?> B5<5; 
 45<>=AB@0F8O 2 live-@568<5 (slides.com, =0?@8<5@ http://slides.com/elizabethanatskaya-

1/deck-2#/12 8 4@.);  
 2K2>4K; 
 ?>445@6:0 2 @5?>78B>@88 (AAK;:8 =0 A;094K / @5AC@AK / ...). 

 

 

Кр<тер<< >це=<ва=<я. �040=85 AG8B05BAO 2K?>;=5==K<, 5A;8 ?@>3@0<<0 (AF5=0@89) 
@07@01>B0=0 8 A>>B25BAB2C5B 7040=8N, =5 A>45@68B A8=B0:A8G5A:8E >H81>:, 0 B0:65 
A>?@>2>6405BAO @5?>78B>@85< (2 B>< G8A;5, 2>7<>6=>, >BGёB>< 2 D>@<5 A;094>2). +0ABL 
7040=89 ?@>25@O5BAO (8;8 4>?>;=8B5;L=> ?@>25@O5BAO) A ?><>ILN A@54AB2 
02B><0B878@>20==>9 ?@>25@:8. �51-AF5=0@88 4>;6=K 1KBL @07<5I5=K =0 @5AC@A5, 
4>?CA:0NI5< >1@0I5=85 G5@57 �=B5@=5B (251-?>@BD>;8>, =0?@8<5@ =0 /=45:A.�8A:5 8;8 
A ?><>ILN GitHub Pages) 

 

 

 

(>4?4 <FB7B6B= BJ9A>< 

 

  

(>4?4 КD<F9D<< 

70GB5=> 

B5GK4NM<=EO 8B?:9A: ?@>45<>=AB@8@>20BL 7=0=8O 
87CG05<KE 0A?5:B>2 JavaScript 2 ?>;=>< >1Jё<5: 40BL 
:>@@5:B=K5 >B25BK =0 60% B5AB>2KE 7040=89 8 1>;55, 
@0A?>7=020BL >?5@0B>@K 8 AB@C:BC@K 40==KE JavaScript, 
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8A?@02;OBL >H81:8 2 O7K:>2KE :>=AB@C:F8OE, 1KBL 
A?>A>1=K< :>@@5:B=> AD>@<C;8@>20BL >?@545;5=8O, 
2>A?@>8725AB8 ?> 70?@>AC 8=D>@<0F8N > DC=:F8>=0;L=>AB8 

2A5E 87CG05<KE A@54AB2 @07@01>B:8 8 ?@>5:B8@>20=8O 251-
?@8;>65=89, 4>;6=> 1KBL 2K?>;=5=> 85% 8 1>;55 7040=89 
A0<>AB>OB5;L=>9 @01>BK, ?@54AB02;5==KE 2 2845 :>@@5:B=> 
DC=:F8>=8@CNI53> 251-?>@BD>;8>. 

=5 70GB5=> 

B5GK4NM<=EO: =5 7=05B 7=0G8B5;L=>9 G0AB8 ?@>3@0<<=>3> 
<0B5@80;0 (>B25B8; <5=55 G5< =0 60% B5AB>2KE 7040=89); =5 
2;0455B ?>=OB89=K< 0??0@0B>< 48AF8?;8=K; =5 A?>A>15= 

?@>45<>=AB@8@>20BL 7=0=85 =8 >4=>9 A8=B0:A8G5A:>9 

:>=AB@C:F88 JavaScript 8 =5 A?>A>15= >F5=8BL :>@@5:B=>ABL 
@01>BK 251-AF5=0@8O; 2K?>;=8; <5=55 85% 7040=89 
A0<>AB>OB5;L=>9 @01>BK, :>B>@K5 =5 >B@065=K 2 251-
?>@BD>;8>. 

9. �B89?PAO9 CD<@9DO BJ9ABKAOI ED98EF6 8?O CDB6989A<O CDB@9:GFBKAB7B < 

DG59:AB7B >BAFDB?O CB CD<>?48AB@G @B8G?N 8 «�6989A<9 6 695-D4;D45BF>G A4 O;O>9 
JavaScript» 

 

 

�B87BFB6<F9?PA4O K4EFP CDB9>FAB= D45BFO 

 

"7=0:><LB5AL A :;0AA8G5A:>9 AB0BLё9 «!58AG5@?05<K9 GIF» http://prog2web.narod.ru 

/sovet/graph/gif.htm 8 A?@>5:B8@C9B5 ?>:04@>2CN 0=8<0F8N, :>B>@0O ?@54AB02;O5B A>1>9 

:0:CN-;81> :>@>B:CN IT-8=AB@C:F8N, =0?@8<5@, 87<5=5=85 <561C:25==>3> 8=B5@20;0 2 
=04?8A8. 
 

� :0G5AB25 ?@8<5@0 @0AA<>B@8< 0=8<0F8N B5:AB0. "A=>2=>9 A?>A>1 A>740=8O 0=8<0F88 3 
MB> A>740=85 <=>3>A;>9=>3> 87>1@065=85, 2 :>B>@>< :064K9 A;>9 O2;O5BAO >4=8< :04@><. 
%0<K9 ?@>AB>9 A?>A>1 A>740=8O :04@>2 3 AB@>8BL :064K9 ?> >G5@548 2@CG=CN. �>=5G=>, 
MB>B <5B>4 B0:65 O2;O5BAO A0<K< 3@><>74:8< 8 2>7<>6=> B>;L:> 4;O >G5=L ?@>ABKE 
0=8<0F89. �A?>;L7C5< D>=>2K9 A;>9 2 :0G5AB25 D>=0 0=8<0F88 8 ?5@5<5I5=8O B>;L:> 
1C:2K 8<5=8 2 ?>A;54>20B5;L=KE A;>OE 87>1@065=8O. �;O =0G0;0 A>7409B5 =>2>5 
87>1@065=85 600 × 400 (CTRL + N). &5?5@L 2K15@8B5 8=AB@C<5=B «&5:AB» (T). #5@2K9 

I5;G>: A>>B25BAB2C5B ?5@2>9 1C:25 8;8 F8D@5. �A;8 2K I5;:05B5 2 4@C3>< <5AB5 
87>1@065=8O ?>A;5 22>40 ?5@2>3> A8<2>;0, 02B><0B8G5A:8 A>7405BAO =>2K9 A;>9 4;O 
A;54CNI53> A8<2>;0. 
!865 ?@82545= >1I89 A?8A>: H03>2 4;O A>740=8O ?>E>68E 0=8<0F859: 

1. %>7409B5 AB0F8>=0@=K9 D>= 4;O 0=8<0F88. 
2. %>7409B5 5I5 >48= A;>9 A >1J5:B><, :>B>@K9 1C45B 42830BLAO; 53> <>6=> 2K@570BL 
87 D>B>3@0D88, =0@8A>20==K5 A ?><>ILN 8=AB@C<5=B>2 @8A>20=8O, 8;8 22545==K5 2 2845 
B5:AB0. 

http://prog2web.narod.ru/sovet/graph/gif.htm
http://prog2web.narod.ru/sovet/graph/gif.htm
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3. �;O :064>9 =>2>9 ?>78F88 >1J5:B0 4C1;8@C9B5 ?@54K4CI89 A;>9 8 ?@8<5=O9B5 
=5:>B>@>5 ?@5>1@07>20=85 : =>2><C A;>N: ?5@5<5I5=85, ?>2>@>B 8;8 45D>@<8@>20=85 
>1J5:B, C25;8G8BL 8;8 C<5=LH8BL <0AHB01 8 B. 4.  
(47< 6OCB?A9A<O 

1."B:@K205< @540:B>@ 8 A>7405< =>2>5 87>1@065=85  

 
2. �K18@05< F25B ?5@54=53> ?;0=0 
3. !0 ?0=5;8 8=AB@C<5=B>2 2K18@05< «&5:AB». #>A;5 MB>3> I5;:05< ?> @01>G5<C 
E>;ABC, GB>1K 0:B828@>20BL B5:AB>2CN >1;0ABL 8 22>48< A :;0280BC@K F8D@C «1»  
4. #>A;5 MB>3> =0< =5>1E>48<> 2K@>=8BL F8D@C ?> F5=B@C A;>O. �K18@05< 8=AB@C<5=B 
«�K@02=820=85» (1) 8 =068<05< >48= @07 ?> F8D@5 (2) 4;O 0:B820F88 ?0@0<5B@>2. #>A;5 
MB>3> ?>>G5@54=> =068<05< =0 ?8:B>3@0<<K (3) 8 (4) 

https://github.com/mpudelta/gimp-inkscape/blob/master/docs/gimp/files/01_animacia-v-gimp.jpg
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5.&5?5@L >1J548=8< B5:AB>2K9 A;>9 A D>=>2K<. �;O MB>3> I5;:05< >48= @07 ?@02>9 

:=>?:>9 <KH8 ?> 25@E=5<C A;>N 8 2 >B:@K2H5<AO :>=B5:AB>2>< <5=N 2K18@05< 

«"1J548=8BL A ?@54K4CI8<» 

 
�=0;>38G=K< >1@07>< A>74048< 5I5 420 A;>O, => =0 MB>B @07 A F8D@0<8 «2» 8 «3» 
6. %;>8 2 ?0=5;8 A;>52 4 MB> =0H8 :04@K 0=8<0F88. !86=89 A;>9 A>>B25BAB2C5B ?5@2><C 
:04@C 8 B.4. �;O A>740=8O 0=8<0F88 ?5@5945< 2 «(8;LB@K 4 �=8<0F8O 4 

�>A?@>872545=85» 
� >B:@K2H5<AO 480;>3>2>< >:=5 =06=5< =0 «Play» 
 

 

�EAB6A4O K4EFP CDB9>FAB= D45BFO 

https://github.com/mpudelta/gimp-inkscape/blob/master/docs/gimp/files/05_animacia-v-gimp.jpg
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$07@01>B09B5 =01>@ 87 10==5@>2 ?> 2 20@80=B0 4;O =>G=>9 8 4=52=>9 B5<K A09B0. #5@2K9 

20@80=B 4>;65= 1KBL <>=>E@><=K< 8;8 Gё@=>-15;K<. �B>@>9 20@80=B 4>;65= 1KBL 
0=8<8@>20==K<. 
 

 

�;0AA8G5A:8< AB0=40@B=K< D>@<0B>< 10==5@0 1K; D>@<0B 468×60 ?8:A5;>2. �@><5 B>3>, 
2AB@5G0NBAO «?>;>28==K5» 10==5@K, <8=810==5@K 88×31 8 4@C385 20@80=BK 

 

 

 

 

  

 

 

 

%>3;0A=> B@51>20=8O< :>=AB@C:B>@0 :@50B82>2 /=45:A0, 10==5@ 4>;65= A>>B25BAB2>20BL 
A;54CNI8< B5E=8G5A:8< B@51>20=8O<: 

 0:A8<0;L=K9 >1J5< D09;0 120 �� 

(>@<0B D09;0 JPG, PNG 8;8 GIF 

$07<5@ 2 ?8:A5;OE 240×400 

 

�0:8< 1K =8 1K; D>@<0B, >= 4>;65= >15A?5G820BL G8B05<K5 ?@>?>@F88 2 B>< G8A;5, :>340 
A8;L=> <0AHB018@>20=. �0==5@K <>6=> @0AA<0B@820BL :0: «703>;>2:8» 4;O B5:AB>2, 
:>B>@K5 @0A?>;>65=K =0 4@C38E AB@0=8F0E 8 =0 :>B>@K5 MB8 703>;>2:8 ?@83;0H0NB 
?5@59B8. #> �. �8@A0=>2C, 2 0=8<0F8>==KE 10==5@0E <0:A8<C< 48=0<8:8 ?@8E>48BAO =0 
?5@2K9 MB0?, =0 :>B>@>< ?>GB8 2A5340 GB>-=81C4L 42865BAO, 27@K205BAO 8;8 

?@>:@CG8205BAO ?> 2A59 ?;>I048 10==5@0. �B>@>9, 8=D>@<0F8>==K9 MB0? >1KG=> 
?@54AB02;5= A<5=ONI8<8 4@C3 4@C30 AB0B8G5A:8<8 B5:AB0<8. !0:>=5F, =0 B@5BL5< MB0?5 
A=>20 2>7=8:05B 48=0<8:0, => =5A:>;L:> 8=>3> @>40 4 2<5AB> 42865=8O ?> 2A59 ?;>I048 
10==5@0 ?@8<5=ONBAO 4>AB0B>G=> ;>:0;L=K5 <830=8O, ?5@5;82K 8 B><C ?>4>1=K5 MDD5:BK, 
:0: 1K 70:@5?;ONI85 >1I89 MDD5:B 8 ?@83;0H0NI85 B5E, :B> =0A;048;AO ?@54AB02;5=85<, 
A45;0BL I5;G>: 8 ?@>4>;68BL B0:8< >1@07>< 7=0:><AB2> A @5:;0<>40B5;5<. 
�025@H5==>ABLN 10==5@ 4>;65= >1;040BL 8 2 4@C38E A2>8E 0A?5:B0E; 4065 5A;8 >= =5 
?>;L7C5BAO «H8@>:>M:@0==>9» 0=8<0F859, 0 48=0<8:0 53> 2K@065=0 AB0B8G5A:8<8 

A@54AB20<8, 42865=85 =5 4>;6=> «84B8 2@07=>A» 8;8 B5@OBLAO 2 15A:>=5G=>AB8, 0 
>1O70B5;L=> 4>;6=> :>=F5=B@8@>20BLAO 2 =5:>B>@>9 B>G:5 AE>40, D>:CA5 A8;>2KE ;8=89, 
D8=0;L=>< 0::>@45. 
 

� :0:>9-B> <><5=B «28@CA=K<» AB0;> 8A?>;L7>20=85 2 10==5@=>9 3@0D8:5 «<C;O659» 
M;5<5=B>2 8=B5@D59A0 >?5@0F8>==>9 A8AB5<K 4 :=>?>:, ?>;>A ?@>:@CB:8, D;06:>2 8 B. ?. 
&0:85 10==5@K M:A?;C0B8@CNB ?>4A>7=0B5;L=K9 8<?C;LA BO=CBLAO <KH:>9 :> 2A5<C, GB> 
<>65B >7=0G0BL :0:>5 1K B> =8 1K;> 42865=85 2?5@54, ?5@5E>4 >B M:@0=0 : M:@0=C, A<5=C 
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2?5G0B;5=89, 4 2 B>< G8A;5 8 : ;N1K< AB0=40@B=K< (8 ?>B><C <3=>25==> C7=0205<K<) 
M;5<5=B0< :><?LNB5@=>3> 8=B5@D59A0. 
#5@2K<8 ?>O28;8AL 10==5@K A 87>1@065=8O<8 ?>;59 22>40, :=>?>: «�A:0BL», «#5@59B8», 
«#>:070BL» 8 A?8A:>2 A ?@>:@CB:>9. 
 

 
  

!0 A>2@5<5==>< MB0?5 B0:85 ?@8ё<K <>6=> >B=5AB8 : :;8:159BC 8 AG8B0BL ?;>E>9 
?@0:B8:>9. %;54C5B A?@>5:B8@>20BL «@0A:04@>2:C» 1C4CI53> 0=8<8@>20==>3> 10==5@0 
2:;NG0O ?5@8>4K >B>1@065=8O :064>3> :04@0: 
 

 
 

$07<5AB8B5 @57C;LB0B 2 ?>@DB>;8> (=0 /=45:A.�8A:5) 8 ?@8;>68B5 >BGёB > @07@01>B:5.  
 

 

 

 

 

 

 

 

"<CB64O CDBJ98GD4 ;4M<FO D9;G?PF4F4 CDB9>FAB= D45BFO 

 

#@8 ?>43>B>2:5 2KABC?;5=8O 4;O 70I8BK ?@>5:B0 A;54C5B @C:>2>4AB2>20BLAO A;54CNI59 

4>@>6=>9 :0@B>9 ?@575=B0F88: 
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 >17>@ ?> B5<5; 
 45<>=AB@0F8O 2 live-@568<5 (slides.com, =0?@8<5@ http://slides.com/elizabethanatskaya-

1/deck-2#/12 8 4@.);  
 2K2>4K; 
 ?>445@6:0 2 @5?>78B>@88 (AAK;:8 =0 A;094K / @5AC@AK / ...). 

 

 

Кр<тер<< >це=<ва=<я. �040=85 AG8B05BAO 2K?>;=5==K<, 5A;8 87>1@065=85 ?>43>B>2;5=> 
2 A>>B25BAB288 A 8=AB@C:F859 =0A:>;L:> MB> <>6=> AC48BL ?> :>=5G=><C @57C;LB0BC 8 

A:@8=:0ABC. 
 

 

(>4?4 <FB7B6B= BJ9A>< 

 

  

(>4?4 КD<F9D<< 

70GB5=> 

B5GK4NM<=EO 8B?:9A: ?@>45<>=AB@8@>20BL 7=0=8O 
87CG05<KE 0A?5:B>2 GIMP 2 ?>;=>< >1Jё<5: 40BL 
:>@@5:B=K5 >B25BK =0 60% B5AB>2KE 7040=89 8 1>;55, 
@0A?>7=020BL 8=AB@C<5=BK GIMP, :>@@5:B8@>20BL 
87>1@065=8O, 1KBL A?>A>1=K< :>@@5:B=> AD>@<C;8@>20BL 
>?@545;5=8O, 2>A?@>8725AB8 ?> 70?@>AC 8=D>@<0F8N > 
DC=:F8>=0;L=>AB8 87CG05<KE 8=AB@C<5=B>2, 4>;6=> 1KBL 
2K?>;=5=> 85% 8 1>;55 ?@0:B8G5A:8E 7040=89, 
?@54AB02;5==KE 2 2845 :>@@5:B=> DC=:F8>=8@CNI53> 251-
?>@BD>;8>, 4>;6=0 1KBL 70I8I5=0 8B>3>20O ?@>5:B=0O 
@01>B0 

=5 70GB5=> 

B5GK4NM<=EO: =5 7=05B 7=0G8B5;L=>9 G0AB8 <0B5@80;0 
(>B25B8; <5=55 G5< =0 60% B5AB>2KE 7040=89); =5 2;0455B 
?>=OB89=K< 0??0@0B>< 48AF8?;8=K; =5 A?>A>15= 
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