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ASCII. �>AL<818B=K5 :>48@>2:8. #>=OB85 > :>48@>2:0E UNICODE. 
�5:>48@>20=85 A>>1I5=89 A 8A?>;L7>20=85< @02=><5@=>3> 8 =5@02=><5@=>3> 
:>40. �=D>@<0F8>==K9 >1Jё< B5:AB0. 

�A:065=85 8=D>@<0F88 ?@8 ?5@540G5. 
"1I55 ?@54AB02;5=85 > F8D@>2>< ?@54AB02;5=88 0C48>287C0;L=KE 8 4@C38E 

=5?@5@K2=KE 40==KE. 
�>48@>20=85 F25B0. *25B>2K5 <>45;8.  >45;L RGB. �;C18=0 :>48@>20=8O. 

#0;8B@0. 
$0AB@>2>5 8 25:B>@=>5 ?@54AB02;5=85 87>1@065=89. #8:A5;L. "F5=:0 

8=D>@<0F8>==>3> >1Jё<0 3@0D8G5A:8E 40==KE 4;O @0AB@>2>3> 87>1@065=8O. 
�>48@>20=85 72C:0. $07@O4=>ABL 8 G0AB>B0 70?8A8. �>;8G5AB2> :0=0;>2 70?8A8. 
"F5=:0 :>;8G5AB25==KE ?0@0<5B@>2, A2O70==KE A ?@54AB02;5=85< 8 

E@0=5=85< 72C:>2KE D09;>2. 
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�=D>@<0F8>==O5 B5E=>;>388 

"5:AB>2K5 4>:C<5=BK 

&5:AB>2K5 4>:C<5=BK 8 8E AB@C:BC@=K5 M;5<5=BK (AB@0=8F0, 0170F, AB@>:0, 
A;>2>, A8<2>;). 

&5:AB>2K9 ?@>F5AA>@ – 8=AB@C<5=B A>740=8O, @540:B8@>20=8O 8 

D>@<0B8@>20=8O B5:AB>2. #@028;0 =01>@0 B5:AB0. $540:B8@>20=85 B5:AB0. %2>9AB20 
A8<2>;>2. ,@8DB. &8?K H@8DB>2 (@C1;5=K5, A 70A5G:0<8, <>=>H8@8==K5). 
#>;C68@=>5 8 :C@A82=>5 =0G5@B0=85. %2>9AB20 0170F52: 3@0=8FK, 0170F=K9 

>BABC?, 8=B5@20;, 2K@02=820=85. #0@0<5B@K AB@0=8FK. %B8;52>5 D>@<0B8@>20=85. 
%B@C:BC@8@>20=85 8=D>@<0F88  A ?><>ILN A?8A:>2 8 B01;8F. 

 =>3>C@>2=52K5 A?8A:8. �>102;5=85 B01;8F 2 B5:AB>2K5 4>:C<5=BK. 
�AB02:0 87>1@065=89 2 B5:AB>2K5 4>:C<5=BK. "1B5:0=85 87>1@065=89 

B5:AB><. �:;NG5=85 2 B5:AB>2K9 4>:C<5=B 4803@0<<, D>@<C;, =C<5@0F88 AB@0=8F, 
:>;>=B8BC;>2, AAK;>: 8 4@C38E M;5<5=B>2. 

#@>25@:0 ?@02>?8A0=8O. $0AAB0=>2:0 ?5@5=>A>2. �>;>A>2>9 22>4 B5:AB0. 
"?B8G5A:>5 @0A?>7=020=85 B5:AB0. �><?LNB5@=K9 ?5@52>4. �A?>;L7>20=85 
A5@28A>2 �=B5@=5B5 4;O >1@01>B:8 B5:AB0. 
К><?LNB5@=0O 3@0D8:0 

�=0:><AB2> A 3@0D8G5A:8<8 @540:B>@0<8. $0AB@>2K5 @8AC=:8. �A?>;L7>20=85 
3@0D8G5A:8E ?@8<8B82>2. 

"?5@0F88 @540:B8@>20=8O 3@0D8G5A:8E >1J5:B>2, 2 B>< G8A;5 F8D@>2KE 
D>B>3@0D89: 87<5=5=85 @07<5@0, >1@57:0, ?>2>@>B, >B@065=85, @01>B0 A >1;0ABO<8 

(2K45;5=85, :>?8@>20=85, 70;82:0 F25B><), :>@@5:F8O F25B0, O@:>AB8 8 

:>=B@0AB=>AB8. 
�5:B>@=0O 3@0D8:0. %>740=85 25:B>@=KE @8AC=:>2 2AB@>5==K<8 A@54AB20<8 

B5:AB>2>3> ?@>F5AA>@0 8;8 4@C38E ?@>3@0<< (?@8;>65=89). �>102;5=85 25:B>@=KE 
@8AC=:>2 2 4>:C<5=BK. 
МC;LB8<5489=K5 ?@575=B0F88 

#>43>B>2:0 <C;LB8<5489=KE ?@575=B0F89. %;094. �>102;5=85 =0 A;094 B5:AB0 
8 87>1@065=89. $01>B0 A =5A:>;L:8<8 A;0940<8. 

�>102;5=85 =0 A;094 0C48>287C0;L=KE 40==KE. �=8<0F8O. �8?5@AAK;:8. 
 
8 ���%% 

&5>@5B8G5A:85 >A=>2O 8=D>@<0B8:8 

!8AB5<K AG8A;5=8O 
!5?>78F8>==K5 8 ?>78F8>==K5 A8AB5<K AG8A;5=8O. �;D028B. "A=>20=85. 

$072ё@=CB0O D>@<0 70?8A8 G8A;0. #5@52>4 2 45AOB8G=CN A8AB5<C G8A5;, 
70?8A0==KE 2 4@C38E A8AB5<0E AG8A;5=8O. 

$8<A:0O A8AB5<0 AG8A;5=8O. 
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�2>8G=0O A8AB5<0 AG8A;5=8O. #5@52>4 F5;KE G8A5; 2 ?@545;0E >B 0 4> 1024 
2 42>8G=CN A8AB5<C AG8A;5=8O. �>AL<5@8G=0O A8AB5<0 AG8A;5=8O. #5@52>4 G8A5; 
87 2>AL<5@8G=>9 A8AB5<K 2 42>8G=CN 8 45AOB8G=CN A8AB5<K 8 >1@0B=>. 
,5AB=04F0B5@8G=0O A8AB5<0 AG8A;5=8O. #5@52>4 G8A5; 87 H5AB=04F0B5@8G=>9 
A8AB5<K 2 42>8G=CN, 2>AL<5@8G=CN 8 45AOB8G=CN A8AB5<K 8 >1@0B=>. 

�@8D<5B8G5A:85 >?5@0F88 2 42>8G=>9 A8AB5<5 AG8A;5=8O. 
Э;5<5=BK <0B5<0B8G5A:>9 ;>38:8 

�>38G5A:85 2KA:07K20=8O. �>38G5A:85 7=0G5=8O 2KA:07K20=89. 
Э;5<5=B0@=K5 8 A>AB02=K5 2KA:07K20=8O. �>38G5A:85 >?5@0F88: 
«8» (:>=JN=:F8O, ;>38G5A:>5 C<=>65=85), «8;8» (487JN=:F8O, ;>38G5A:>5 
A;>65=85), «=5» (;>38G5A:>5 >B@8F0=85). #@8>@8B5B ;>38G5A:8E >?5@0F89. 
"?@545;5=85 8AB8==>AB8 A>AB02=>3> 2KA:07K20=8O, 5A;8 8725AB=K 7=0G5=8O 
8AB8==>AB8 2E>4OI8E 2 =53> M;5<5=B0@=KE 2KA:07K20=89. �>38G5A:85 2K@065=8O. 
#@028;0 70?8A8 ;>38G5A:8E 2K@065=89. #>AB@>5=85 B01;8F 8AB8==>AB8 
;>38G5A:8E 2K@065=89. 

�>38G5A:85 M;5<5=BK. �=0:><AB2> A ;>38G5A:8<8 >A=>20<8 :><?LNB5@0. 
�;3>@8B<O 8 ?@>3@0<<8@>20=85 
�A?>;=8B5;8 8 0;3>@8B<K. А;3>@8B<8G5A:85 :>=AB@C:F88 

#>=OB85 0;3>@8B<0. �A?>;=8B5;8 0;3>@8B<>2. �;3>@8B< :0: ?;0= C?@02;5=8O 
8A?>;=8B5;5<. 

%2>9AB20 0;3>@8B<0. %?>A>1K 70?8A8 0;3>@8B<0 (A;>25A=K9, 2 2845 1;>:- 
AE5<K, ?@>3@0<<0). 

�;3>@8B<8G5A:85 :>=AB@C:F88. �>=AB@C:F8O «A;54>20=85». �8=59=K9 
0;3>@8B<. "3@0=8G5==>ABL ;8=59=KE 0;3>@8B<>2: =52>7<>6=>ABL ?@54CA<>B@5BL 
7028A8<>ABL ?>A;54>20B5;L=>AB8 2K?>;=O5<KE 459AB289 >B 8AE>4=KE 40==KE. 

�>=AB@C:F8O   «25B2;5=85»:    ?>;=0O    8    =5?>;=0O    D>@<K.    �K?>;=5=85 
8 =52K?>;=5=85 CA;>28O (8AB8==>ABL 8 ;>6=>ABL 2KA:07K20=8O). #@>ABK5 8 
A>AB02=K5 CA;>28O. 

�>=AB@C:F8O «?>2B>@5=8O»:   F8:;K   A   7040==K<   G8A;><   ?>2B>@5=89, 
A CA;>285< 2K?>;=5=8O, A ?5@5<5==>9 F8:;0. 

$07@01>B:0    4;O    D>@<0;L=>3>    8A?>;=8B5;O     0;3>@8B<0,     ?@82>4OI53> 
: B@51C5<><C @57C;LB0BC ?@8 :>=:@5B=KE 8AE>4=KE 40==KE. $07@01>B:0 
=5A;>6=KE 0;3>@8B<>2 A 8A?>;L7>20=85< F8:;>2 8 25B2;5=89 4;O C?@02;5=8O 
D>@<0;L=K<8 8A?>;=8B5;O<8, B0:8<8 :0: $>1>B, +5@5?0H:0, +5@Bё6=8:. 
�K?>;=5=85 0;3>@8B<>2 2@CG=CN 8 =0 :><?LNB5@5. %8=B0:A8G5A:85 8 ;>38G5A:85 
>H81:8. "B:07K. 
/7K: ?@>3@0<<8@>20=8O 

/7K: ?@>3@0<<8@>20=8O (Python, C++, #0A:0;L, Java, C#, ,:>;L=K9 
�;3>@8B<8G5A:89 /7K:). 

%8AB5<0 ?@>3@0<<8@>20=8O: @540:B>@ B5:AB0 ?@>3@0<<, B@0=A;OB>@, >B;04G8:. 
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#5@5<5==0O: B8?, 8<O, 7=0G5=85. *5;K5, 25I5AB25==K5 8 A8<2>;L=K5 
?5@5<5==K5. 

"?5@0B>@ ?@8A20820=8O. �@8D<5B8G5A:85 2K@065=8O 8 ?>@O4>: 8E 
2KG8A;5=8O. "?5@0F88 A F5;K<8 G8A;0<8:   F5;>G8A;5==>5 45;5=85,   >AB0B>: 
>B 45;5=8O. 

�5B2;5=8O. %>AB02=K5 CA;>28O (70?8AL ;>38G5A:8E 2K@065=89 =0 87CG05<>< 
O7K:5 ?@>3@0<<8@>20=8O). !0E>645=85 <8=8<C<0 8 <0:A8<C<0 87 42CE, B@ёE 8 

G5BK@ёE G8A5;. $5H5=85 :204@0B=>3> C@02=5=8O, 8<5NI53> 25I5AB25==K5 :>@=8. 
�80;>3>20O >B;04:0 ?@>3@0<<: ?>H03>2>5 2K?>;=5=85, ?@>A<>B@ 7=0G5=89 

25;8G8=, >B;04>G=K9 2K2>4, 2K1>@ B>G:8 >AB0=>20. 
*8:; A CA;>285<. �;3>@8B< �2:;840 4;O =0E>645=8O =081>;LH53> >1I53> 

45;8B5;O 42CE   =0BC@0;L=KE   G8A5;.   $07185=85   70?8A8   =0BC@0;L=>3>   G8A;0 
2 ?>78F8>==>9 A8AB5<5 A >A=>20=85<, <5=LH8< 8;8 @02=K< 10, =0 >B45;L=K5 
F8D@K. 

*8:; A ?5@5<5==>9. �;3>@8B<K ?@>25@:8 45;8<>AB8 >4=>3> F5;>3> G8A;0 
=0 4@C3>5, ?@>25@:8 =0BC@0;L=>3> G8A;0 =0 ?@>AB>BC. 

"1@01>B:0 A8<2>;L=KE 40==KE. %8<2>;L=K5 (AB@>:>2K5) ?5@5<5==K5. 
#>A8<2>;L=0O >1@01>B:0 AB@>:. #>4AGёB G0AB>BK ?>O2;5=8O A8<2>;0 2 AB@>:5. 
�AB@>5==K5 DC=:F88 4;O >1@01>B:8 AB@>:. 
А=0;87 0;3>@8B<>2 

"?@545;5=85 2>7<>6=KE @57C;LB0B>2 @01>BK 0;3>@8B<0 ?@8 40==>< 
<=>65AB25 2E>4=KE 40==KE, >?@545;5=85 2>7<>6=KE 2E>4=KE 40==KE, 
?@82>4OI8E : 40==><C @57C;LB0BC. 

 
9 ���%% 

&8D@>20S 3@0<>B=>ABP 
�;>10;L=0O A5BL �=B5@=5B 8 AB@0B5388 157>?0A=>3> ?>2545=8O 2 =59 

�;>10;L=0O A5BL �=B5@=5B. IP-04@5A0 C7;>2. %5B52>5 E@0=5=85 40==KE.  5B>4K 

8=48284C0;L=>3> 8 :>;;5:B82=>3> @07<5I5=8O =>2>9 8=D>@<0F88 2 �=B5@=5B5. 
�>;LH85 40==K5 (8=B5@=5B-40==K5, 2 G0AB=>AB8 40==K5 A>F80;L=KE A5B59). 

#>=OB85 >1 8=D>@<0F8>==>9 157>?0A=>AB8. '3@>7K 8=D>@<0F8>==>9 
157>?0A=>AB8 ?@8 @01>B5 2 3;>10;L=>9 A5B8 8 <5B>4K ?@>B82>459AB28O 8<. #@028;0 
157>?0A=>9 0CB5=B8D8:0F88. �0I8B0 ;8G=>9 8=D>@<0F88 2 �=B5@=5B5. �57>?0A=K5 
AB@0B5388 ?>2545=8O 2 �=B5@=5B5. #@54C?@5645=85 2>2;5G5=8O 2 45AB@C:B82=K5 8 
:@8<8=0;L=K5 D>@<K A5B52>9 0:B82=>AB8 (:815@1C;;8=3, D8H8=3 8 4@C385 
D>@<K). 
 01>B0 2 8=D>@<0F8>==>< ?@>AB@0=AB25 

�84K 45OB5;L=>AB8 2 �=B5@=5B5. 8=B5@=5B-A5@28AK: :><<C=8:0F8>==K5 
A5@28AK (?>GB>20O A;C610, 2845>-:>=D5@5=F-A2O7L 8 4@C385), A?@02>G=K5 A;C61K 
(:0@BK, @0A?8A0=8O 8 4@C385), ?>8A:>2K5 A;C61K, A;C61K >1=>2;5=8O 
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?@>3@0<<=>3> >15A?5G5=8O 8 4@C385 A;C61K. %5@28AK 3>AC40@AB25==KE CA;C3. 
"1;0G=K5 E@0=8;8I0 40==KE. %@54AB20 A>2<5AB=>9 @07@01>B:8 4>:C<5=B>2 
(>=;09=->D8AK). #@>3@0<<=>5 >15A?5G5=85 :0: 251-A5@28A: >=;09=>2K5 B5:AB>2K5 
8 3@0D8G5A:85 @540:B>@K, A@54K @07@01>B:8 ?@>3@0<<. 
&5>@5B8G5A:85 >A=>2O 8=D>@<0B8:8 

М>45;8@>20=85 :0: <5B>4 ?>7=0=8O 
 >45;L. �040G8, @5H05<K5 A ?><>ILN <>45;8@>20=8O. �;0AA8D8:0F88 

<>45;59.  0B5@80;L=K5 (=0BC@=K5) 8 8=D>@<0F8>==K5 <>45;8. !5?@5@K2=K5 8 
48A:@5B=K5 <>45;8. �<8B0F8>==K5 <>45;8. �3@>2K5 <>45;8. "F5=:0 
045:20B=>AB8 <>45;8 <>45;8@C5<><C >1J5:BC 8 F5;O< <>45;8@>20=8O. 

&01;8G=K5 <>45;8. &01;8F0 :0: ?@54AB02;5=85 >B=>H5=8O. 
�07K 40==KE. "B1>@ 2 B01;8F5 AB@>:, C4>2;5B2>@ONI8E 7040==><C CA;>28N. 
�@0D. �5@H8=0, @51@>, ?CBL. "@85=B8@>20==K5 8 =5>@85=B8@>20==K5 3@0DK. 

�;8=0 (25A) @51@0. �5A>20O <0B@8F0 3@0D0. �;8=0 ?CB8 <564C 25@H8=0<8 3@0D0. 
#>8A: >?B8<0;L=>3> ?CB8 2 3@0D5. !0G0;L=0O 25@H8=0 (8AB>G=8:) 8 :>=5G=0O 
25@H8=0   (AB>:)    2   >@85=B8@>20==><   3@0D5.   �KG8A;5=85   :>;8G5AB20   ?CB59 
2 =0?@02;5==>< 0F8:;8G5A:>< 3@0D5. 

�5@52>. �>@5=L, 25@H8=0 (C75;), ;8AB, @51@> (4C30) 45@520. �KA>B0 45@520. 
#>445@52>. #@8<5@K 8A?>;L7>20=8O 45@52L52. #5@51>@ 20@80=B>2 A ?><>ILN 

45@520. 
#>=OB85 <0B5<0B8G5A:>9 <>45;8. �040G8, @5H05<K5 A ?><>ILN 

<0B5<0B8G5A:>3> (:><?LNB5@=>3>) <>45;8@>20=8O. "B;8G85 <0B5<0B8G5A:>9 
<>45;8 >B =0BC@=>9 <>45;8 8 >B A;>25A=>3> (;8B5@0BC@=>3>) >?8A0=8O >1J5:B0. 

ЭB0?K :><?LNB5@=>3> <>45;8@>20=8O: ?>AB0=>2:0 7040G8, ?>AB@>5=85 
<0B5<0B8G5A:>9 <>45;8, ?@>3@0<<=0O @50;870F8O, B5AB8@>20=85, ?@>2545=85 
:><?LNB5@=>3> M:A?5@8<5=B0, 0=0;87 53> @57C;LB0B>2, CB>G=5=85 <>45;8. 
�;3>@8B<O 8 ?@>3@0<<8@>20=85 
 07@01>B:0 0;3>@8B<>2 8 ?@>3@0<< 

$07185=85   7040G8   =0   ?>47040G8.   %>AB02;5=85   0;3>@8B<>2   8   ?@>3@0<< 
A    8A?>;L7>20=85<    25B2;5=89,    F8:;>2    8     2A?><>30B5;L=KE    0;3>@8B<>2 
4;O C?@02;5=8O 8A?>;=8B5;5< $>1>B 8;8 4@C38<8 8A?>;=8B5;O<8, B0:8<8 :0: 
+5@5?0H:0, +5@Bё6=8: 8 4@C38<8. 

&01;8G=K5 25;8G8=K (<0AA82K). "4=><5@=K5 <0AA82K. %>AB02;5=85 8 
>B;04:0 ?@>3@0<<, @50;87CNI8E B8?>2K5 0;3>@8B<K >1@01>B:8 >4=><5@=KE 
G8A;>2KE <0AA82>2, =0 >4=>< 87 O7K:>2 ?@>3@0<<8@>20=8O (Python, C++, #0A:0;L, 
Java, C#, ,:>;L=K9 �;3>@8B<8G5A:89 /7K:): 70?>;=5=85 G8A;>2>3> <0AA820 
A;CG09=K<8 G8A;0<8, 2 A>>B25BAB288 A D>@<C;>9 8;8 ?CBё< 22>40 G8A5;, 
=0E>645=85 AC<<K M;5<5=B>2 <0AA820, ;8=59=K9 ?>8A: 7040==>3> 7=0G5=8O 
2 <0AA825, ?>4AGёB M;5<5=B>2 <0AA820, C4>2;5B2>@ONI8E 7040==><C CA;>28N, 
=0E>645=85 <8=8<0;L=>3> (<0:A8<0;L=>3>) M;5<5=B0 <0AA820. %>@B8@>2:0 
<0AA820. 
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"1@01>B:0 ?>B>:0 40==KE: 2KG8A;5=85 :>;8G5AB20, AC<<K, A@54=53> 
0@8D<5B8G5A:>3>, <8=8<0;L=>3> 8 <0:A8<0;L=>3> 7=0G5=8O M;5<5=B>2 
?>A;54>20B5;L=>AB8, C4>2;5B2>@ONI8E 7040==><C CA;>28N. 
#?@02;5=85 
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