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10. #8AL<>  8=8AB5@AB20 >1@07>20=8O 8 =0C:8 $( >B 18.11.20153. № 
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2 40;L=59H5< @07@01>B:C ?@55<AB25==KE ?@>3@0<< 107>2>3> 8 ?@>428=CB>3> 

C@>2=59 A;>6=>AB8. 

А8D9E4F B5M9D4;6<64NM9= CDB7D4@@O 

�>?>;=8B5;L=0O >1I5>1@07>20B5;L=0O >1I5@072820NI0O ?@>3@0<<0 «IT-

H:>;0» @0AAG8B0=0 =0 >1CG0NI8EAO 11317 ;5B, <>B828@>20==KE : >1CG5=8N 



 
 

 
 

7 

8 >1;040NI8E A8AB5<=K< <KH;5=85<. 

(>@<K 70=OB89 3@C??>2K5, 3@C??K D>@<8@CNBAO ?> A;54CNI5<C 

?@8=F8?C 11313 ;5B (A@54=89 H:>;L=K9 2>7@0AB) 8 14317 ;5B (AB0@H89 

H:>;L=K9 2>7@0AB). $0745;5=85 >1CG0NI8EAO =0 3@C??C ?> 40==><C 

?@8=F8?C >1CA;02;8205BAO 2>7@0AB=K<8 >A>15==>ABO<8. 

�>;8G5AB2> >1CG0NI8EAO 2 CG51=>9 3@C??5 A>AB02;O5B >B 8 4> 12 G5;>25:. 

%>AB02 3@C?? ?>AB>O==K9.  

#>4@>AB:>2K9 2>7@0AB (11313 ;5B) 4 ?5@8>4 27@>A;5=8O, 

?@><56CB>G=K9 <564C 45BAB2>< 8 27@>A;>ABLN. #>A;5 53> >:>=G0=8O 

?>4@>AB>: >1@5B05B 7@5;>ABL, E0@0:B5@87CNICNAO D878G5A:8<, 

M<>F8>=0;L=K<, A>F80;L=K< 8 8=B5;;5:BC0;L=K< @0728B85<. #>4@>AB:>2K9 

2>7@0AB >?8AK205BAO :0: ?0@04>:A0;L=K9, ?@>B82>@5G82K9: G@57<5@=0O 

0:B82=>ABL A<5=O5BAO CAB0;>ABLN, 25Aё;>ABL 3 C=K=85<, C25@5==>ABL 2 A515 3 
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?@>3@0<<8@>20=8O Jupyther Notebook, Google Colaboratory); 

 AD>@<8@>20BL =02K:8 ?@>3@0<<8@>20=8O =0 O7K:5 

?@>3@0<<8@>20=8O Python; 

 >1CG0BL @01>B5 A 0;3>@8B<0<8 >1CG5=8O A ?>4:@5?;5=85< 

(�5=5B8G5A:85 0;3>@8B<K, �;3>@8B<K Q-Learning); 

 87CG0BL 0=A0<1;52K5 <5B>4K <0H8==>3> >1CG5=8O (%B5:8=3, �5338=3, 

�CAB8=3);   



 
 

 
 

15 

 >1CG0BL ?@8<5=OBL <5B>4K 3;C1>:>3> >1CG5=8O 8 =59@>==K5 A5B8 

(#5@F5?B@>=K, %25@B>G=K5 =59@>A5B8, $5::C@5=B=K5 A5B8, �2B>M=:>45@K); 

 >1CG0BL :;0AA8G5A:8< 0;3>@8B<0< <0H8==>3> >1CG5=8O (C<5=LH5=85 

@07<5@=>AB8, ?>8A: ?@028;, :;0AB5@870F8O, @53@5AA8O, :;0AA8D8:0F8O). 

"5D4;B64F9?PAO9 ;484K<  B8G?P 7 « 4L<AAB9 B5GK9A<9 < 5B?PL<9 

84AAO9», (54;B6O= GDB69AP) 

 @0AH8@OBL ?@54AB02;5=85 > @07=>>1@0788, 0@E8B5:BC@=KE 

>A>15==>ABOE 8 ?@8=F8?0E @01>BK =59@>==KE A5B59; 

 AD>@<8@>20BL =02K:8 @01>BK A ?@>D8;L=K< ?@>3@0<<=K< 

>15A?5G5=85<; 

 @0AH8@OBL ?@54AB02;5=85 > 1>;LH8E 40==KE 8 =59@>==KE A5BOE, 

>1 8E A>2@5<5==KE @07=>284=>ABOE 8 >A>15==>ABOE, 0 B0:65 ?@8=F8?0E 

2K1>@0 0@E8B5:BC@K =59@>==KE A5B59 ?>4 ?@0:B8G5A:CN 7040GC; 

 C3;C18BL 7=0=8O >1 C3@>70E 8 >?0A=>ABOE 8A?>;L7>20=8O =59@>==KE 

A5B59. 
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1.3 %B89D:4A<9 CDB7D4@@O 

'K95AO= C?4A 

&01;8F0 1 

№  
C/C 

!4;64A<9 D4;89?4, F9@O 
�B?-6B K4EB6 

(BD@O 
4FF9EF4J<</ 
>BAFDB?S 

�E97B &9BD<S #D4>F<>4  

$50;87C5BAO >@30=870F859-CG0AB=8:>< 

 B8G?P 1. �AF9DA9F-59;BC4EABEFP 
1.1. �AF9DA9F-59;BC4EABEFP 4 2 2  

1 

 

%>F80;L=K5 A5B8 
�57>?0A=>ABL :><?LNB5@0 
�57>?0A=>ABL <>18;L=KE 
CAB@>9AB2 

 

2 

 

1 

 

1 

"?@>A 
 

2 �B>3>2>5 70=OB85 
?> <>4C;N «�=B5@=5B-
157>?0A=>ABL» 

2 0 2 

&5AB 

 

$50;87C5BAO 107>2>9          >@30=870F859 
 B8G?P 2. �AF9DA9F 69M9=. 

№  
?/? !0720=85 @0745;0, B5<K 

�>;-2> G0A>2 (>@<K 
0BB5AB0F88/ 
:>=B@>;O 

�A53> &5>@8O #@0:B8:0 

2.1. �4;B6O9 >BAEFDG>J<< 
6 �D8G<AB 50 23 27 

 

1 

#>4:;NG5=85 Discord, 
8A?>;L7>20=85 1KAB@KE 
:;028H 

4 2 2 'AB=K9 >?@>A 

2 %@540 @07@01>B:8 2 1 1 'AB=K9 >?@>A 

3 
#5@5<5==K5. &8?K 
40==KE 2 1 1 

'AB=K9 >?@>A 

4 
#5@5<5==K5. �@8D<5B8:0 

2 1 1 
#8AL<5==K9 
>?@>A 

5 
�2>4 8 2K2>4 

2 1 1 
#8AL<5==K9 
>?@>A 

6 "A=>2=K5 >?5@0B>@K 2 1 1 'AB=K9 >?@>A 
7 'A;>28O 4 2 2 'AB=K9 >?@>A 
8 �;>65==K5 CA;>28O 4 2 2 'AB=K9 >?@>A 
9 *8:; for 4 2 2 'AB=K9 >?@>A 
10 *8:; while 4 2 2 'AB=K9 >?@>A 
11  5B>4K AB@>: 4 2 2 #8AL<5==K9 

>?@>A 
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12  5B>4K A?8A:>2  4 2 2 'AB=K9 >?@>A 
13 �5=5@0B>@K A?8A:>2 4 2 2 'AB=K9 >?@>A 
14 �5=5@0B>@K A;>20@59 4 2 2 #8AL<5==K9 

>?@>A 
15 #>43>B>2:0 : :>=B@>;L=>9 

@01>B5 <>4C;O 2.1. 
2 0 2 "?@>A 

16 �>=B@>;L=0O @01>B0 
«�07>2K5 :>=AB@C:F88 
2 �@4C8=>» 

2 0 2 �>=B@>;L=0O 
@01>B0 

2.2. "D74A<;4J<< 
< HGA>J<BA<DB64A<S 
«�AF9DA9F4 �9M9=» 

58 16 42  

1 �2545=85 2 "�=B5@=5B 
�5I59".  2 1 1 

'AB=K9 >?@>A 

2 #>=OB8O "�=B5@=5B 
�5I59".  2 1 1 

'AB=K9 >?@>A 

3 �??0@0B=0O G0ABL 
"�=B5@=5B0 �5I59".  2 1 1 

'AB=K9 >?@>A 

4 %1>@:0 "�>&8: �;0AA  1" 4 2 2 'AB=K9 >?@>A 
5 #>4:;NG5=85 181;8>B5: : 

"�>&8: �;0AA  1" 2 1 1 
'AB=K9 >?@>A 

6 %>740=85 25I59 G5@57 

=01>@ "�>&8: �;0AA  1" 2 1 1 
'AB=K9 >?@>A 

7 %5B52K5 B5E=>;>388 8 
"�=B5@=5B �5I59".  

4 2 2 'AB=K9 >?@>A 

8 "1@01>B:0 40==KE 2 
"�=B5@=5B5 �5I59".  

4 2 2 'AB=K9 >?@>A 

9 #@8<5=5=85 >1;0G=KE 
B5E=>;>389 8 A5@28A=>-
>@85=B8@>20==KE 
0@E8B5:BC@ 2 "�=B5@=5B5 
�5I59"  

4 2 2 #8AL<5==K9 
>?@>A 

10 %5@28AK, ?@8;>65=8O 
8 187=5A-<>45;8 
"�=B5@=5B0 �5I59"  

2 1 1 

#8AL<5==K9 
>?@>A 

11 #>43>B>2:0 : :>=B@>;L=>9 
@01>B5  

2 0 2 "?@>A 

12 �>=B@>;L=0O @01>B0 
«"@30=870F88 
8 DC=:F8>=8@>20=8O 
�=B5@=5B0 �5I59» 

2 0 2 �>=B@>;L=0O 
@01>B0 

13 #DB9>FA4S 89SF9?PABEFP 26 0 26  
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13.1 #>AB0=>2:0 F5;59 8 7040G. 
#@>5:B8@>20=85 IoT-

A8AB5<. 

6 0 6 $01>B0 =04 
?@>5:B0<8 

13.2 !0AB@>9:0 40BG8:>2 IoT-

A8AB5<. 
6 0 6 $01>B0 =04 

?@>5:B0<8 
13.3 -B0? ?@>3@0<<8@>20=8O 

IoT-A8AB5<. 
6 0 6 $01>B0 =04 

?@>5:B0<8 
13.4 "B;04:0 IoT-A8AB5<. 8 0 8 $01>B0 =04 

?@>5:B0<8 
�FB7B 108 39 69  

 

$50;87C5BAO 107>2>9          >@30=870F859 
 B8G?P 3. $4;D45BF>4 6<DFG4?PAB= < 8BCB?A9AAB= D94?PABEF<. 

№  
?/? !0720=85 @0745;0, B5<K 

�>;-2> G0A>2 (>@<K 
0BB5AB0F88/ 
:>=B@>;O 

�A53> &5>@8O #@0:B8:0 

3.1. �6B8AO= 36 8 28  

1 �A4>B@EF6B, 
>B@4A8BB5D4;B64A<9, 
A4EFDB=>4 B5BDG8B64A<S 

2 1 1 

�=0:><AB2>. 
"?@>A. 

�=AB@C:B06 
?> &� 

2 #B?<7BA4?PAB9  
3D-@B89?<DB64A<9 
(E>G?PCF<A7, 
F9>EFGD<DB64A<9, E69F, 
D9A89D) 

34 7 27 

#@575=B0F8O 
<>45;59, 

?@>25@:0 7=0=8O 
B5>@88 G5@57 
>?@>AK, 
28:B>@8=K 

2.1 #@8=F8?K A>740=8O  
3D-<>45;59 <5B>4>< 
%:C;L?B8=30 

8 4 4 

'AB=K9 >?@>A 

2.2 "A25I5=85 AF5=K 8 3D 
<>45;59 4 2 2 

'AB=K9 >?@>A 

2.3 !0AB@>9:0 :0<5@K -
@5=45@, ?>AB >1@01>B:0 2 1 1 

'AB=K9 >?@>A 

2.4 #@0:B8:0 A>740=8O 
<>45;59  
2 blender 3D 

20 0 20 

%0<>AB>OB5;L=0O 
@01>B0 

3.2 �9=EB6O= 48 7 41  

1  B89?<DB64A<9 
CB <;B5D4:9A<R. 
$4;D45BF>4 3D-@B89?< 
BF QE><;4 8B D9A89D4 

18 1 17 
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1.1 �=0;87 87>1@065=8O. 
$07@01>B:0 :>=F5?B0 3D-

<>45;8 
2 1 1 

%0<>AB>OB5;L=0O 
@01>B0  

#@575=B0F8O 
@01>G8E 
?@>3@0<< 

1.2 #@>B>B8?8@>20=85  4 - 4 

1.3 %>740=85 low-poly <>45;8 4 - 4 

1.4 &5:ABC@8@>20=85 <>45;8  4 - 4 

3.3 %B;84A<9 VR-CD<?B:9A<S. 
%B;84A<9 <AF9D4>F<6AB7B  
VR-CD<?B:9A<S 

20 4 16 

 

1 %>740=85 ?@575=B0F89 2 1 1  

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

#@575=B0F8O  
VR-?@8;>65=8O 

2 %>740=85 <>45;59  4 - 4 

3 !0AB@>9:0 <0B5@80;>2  
8 B5:ABC@  

2 - 2 

4 �<?>@B 2 A@54C Unreal 
Engine  

2 - 2 

5 !0AB@>9:0 3D - M;5<5=B>2 4 2 2 

6 %>740=85 8=B5@0:B82=KE 
M;5<5=B>2 6 1 5 

7 

�59A - 83@0 2 AR. 

%>740=85 AR ?@8;>65=8O  
A 8A?>;L7>20=85< 
181;8>B5:8 ARCore 

10 2 8 

#@575=B0F8O  
AR-?@8;>65=8O 

3.4 #DB9>FA4S 89SF9?PABEFP 24 5 19  

1 -B0? 1.  
#>AB0=>2:0 ?@>1;5<K 

4 2 2 

'AB=K9 >?@>A 
%0<>AB>OB5;L=0O 

@01>B0. 
 

2 -B0? 2. �>=F5?BC0;L=K9 2 1 1 

3 -B0? 3. #;0=8@>20=85 4 2 2 

4 -B0? 4. �=0;8B8G5A:0O 
G0ABL 2 - 2 

5 -B0? 5. &5E=8G5A:0O  
8 B5E=>;>38G5A:0O 
?@>@01>B:0 

10 - 10 

6 

-B0? 6. &5AB8@>20=85  
8 70I8B0 ?@>5:B>2 2 - 2 

#@575=B0F8O 
8 70I8B0 
8B>3>2>3> 
?@>5:B0 

�FB7B 108 26 82  

 

$50;87C5BAO 107>2>9          >@30=870F859 
 B8G?P 4. %9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9 

4.1. �6B8AB9 ;4ASF<9 2 1 1 'AB=K9 >?@>A 
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4.2. &BCB?B7<S ?B>4?PAOI 
E9F9= 

4 2 2  

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
1. (878G5A:0O B>?>;>38O 2 1 1  

2. �>38G5A:0O B>?>;>38O 2 1 1  

4.3. #DBFB>B?O TCP/IP, IPX, 
NetBEUI 

8 4 4  

 

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. %B5: ?@>B>:>;>2 TCP/IP. 
�07>2K5 ?>=OB8O 

2 1 1 

2. "?@545;5=85 8 @0AGёB 
IPv4 04@5A0 

2 1 1 

3. "?@545;5=85 IPv6 04@5A0 2 1 1 

4. !0AB@>9:0 8=B5@=5B-
?>4:;NG5=8O 4;O 4><0 
8 =51>;LH>3> >D8A0 

2 1 1 

4.4. %9F96O9 D9EGDEO 6 3 3  

 

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. �>:0;L=0O :><?LNB5@=0O 
A5BL 

2 1 1 

2. '40;ё==>5 ?>4:;NG5=85 : 
>:>=5G=K< CAB@>9AB20< 

2 1 1 

3. &>?>;>38O «�;85=B-
%5@25@» 

2 1 1 

4.5.  4DLDGF<;4J<S 6 E9FSI 6 3 3 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. �545=85 B01;8FK 
<0@H@CB870F88 

2 1 1  

2. !0AB@>9:0 AB0B8G5A:>9 
<0@H@CB870F88 

2 1 1  

3. !0AB@>9:0 48=0<8G5A:>9 
<0@H@CB870F88 

2 1 1  

4.6. �BAFDB?PAB9 
F9EF<DB64A<9 CB @B8G?R 

1 0 1 &5AB 
(#@8;>65=85 13) 

4.7. �B>4?PA4S 
B8ABD4A7B64S E9FP 
(D45BK4S 7DGCC4) 

6 3 3  

 

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. �708<>459AB285 B8?0 
«�;85=B- :;85=B» 

2 1 1 

2. �708<>459AB285 B8?0 
«�;85=B- A5@25@» 

2 1 1 
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3. #@58<CI5AB20 
8 =54>AB0B:8 
>4=>@0=3>2>9 A5B8 

2 1 1 

4.8. �B@9A 

(GCD46?S9@4S D45BK4S 
7DGCC4) 

6 3 3 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
1. "A=>2K 4><5==>3> 

2708<>459AB28O @01>G8E 
AB0=F89 

2 1 1  

2. %;C610 :0B0;>3>2 Active 
Directory 

2 1 1  

3. $01>B0 A Active Directory 2 1 1  

4.9. '84?ёAAB9 GCD46?9A<9 6 3 3 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
1. �K1>@ 8 A@02=5=85 

?@>B>:>;>2 C40;ё==>3> 
C?@02;5=8O 

2 1 1  

2. %?5F8D8G=K5 ?@>B>:>;K 
C40;ё==>3> C?@02;5=8O 
4;O @07=KE A8AB5< 

2 1 1  

3. "A=>2K 157>?0A=>AB8 ?@8 
C40;ё==>< C?@02;5=88 

2 1 1  

4.10. �B69D<F9?PAO9 
BFABL9A<S @9:8G 
8B@9A4@< 

6 3 3 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
1. *5;L D>@<8@>20=8O 

4>25@8B5;L=KE 
>B=>H5=89 

2 1 1 

 

2. &8?K 4>25@8B5;L=KE 
>B=>H5=89 

2 1 1 
 

3. "A>15==>AB8 @5?;8:0F88 
?>;L7>20B5;LA:8E ?@02 
8 CGёB=KE 70?8A59 <564C 
4><5=0<8 

 

2 

 

1 

 

1 
 

4.11. &9D@<A4?-E9D69D 4 0 4 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
1. "A=>2K ?@>B>:>;0 RDP 2 0 2  

2. �A?>;L7>20=85 RDS 
2 >@30=870F88 

2 0 2 
 

4.12. Internet Information 

Server (IIS) 

3 0 3 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
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1. "A=>2K 
04<8=8AB@8@>20=8O Web- 
A5@25@>2 

1 0 1 

 

2. $0AH8@5==K9 DC=:F8>=0; 
IIS 

2 0 2 
 

4.13. #B8>?RK9A<9 ?B>4?PAB= 
E9F< > Internet 

4 0 4 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. &5E=>;>38O B@0=A;OF88 
A5B52KE 04@5A>2 

2 0 2 

2. "A=>2K 70I8BK 
?5@8<5B@0 A5B8 

2 0 2 

4.14. !4EFDB=>4 GEFDB=EF6 
Cisco 

10 5 5  

 

 

 

 

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. 'AB@>9AB20 Cisco 4;O 
;>:0;L=>9 A5B8 

2 1 1 

2. 'AB@>9AB20 <56A5B52>3> 
2708<>459AB28O 

2 1 1 

3. "17>@ Cisco iOS 2 1 1 

4. �A?>;L7>20=85 :><0=4K 
Show 

2 1 1 

5. !0AB@>9:0 A5B8 Cisco 2 1 1 

4.15 %9F964S 59;BC4EABEFP 12 6 6 

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. )0:5@K 8 =0@CH8B5;8 3 
:B> MB>? 

2 1 1 

2.  5B>4K 0B0: 4 2 2 

3.  5B>4K 70I8BK 4 2 2 

4. �=0:><AB2> 
A 1@0=4<0CM@>< 

2 1 1 

4.16. %CBEB5O CBEFDB9A<S 
;4M<FO >BDCBD4F<6AOI 
E9F9= 

6 3 3  

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 
1. �57>?0A=>ABL L2 2 1 1 

2. �57>?0A=>ABL L3 2 1 1 

3. �57>?0A=>ABL L7 2 1 1 

4.17. &9EF<DB64A<9, CB<E> 
< GEFD4A9A<9 A9CB?48B> 

4 2 2  

 

'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 

@01>B0 

1. �59AB28O ?@8 
2>7=8:=>25=88 =5?>;04>: 

2 1 1 

2. #>8A: 8 CAB@0=5=85 
=5?>;04>: 2 A5BOE 

2 1 1 

4.18. �BAFDB?PAB9 
F9EF<DB64A<9 CB @B8G?R 

2 0 2 &5AB 
(#@8;>65=85 14) 



 
 

 
 

23 

4.19. %BD96AB64F9?PA4S 
89SF9?PABEFP 
$9L9A<9 ;484A<= 
WorldSkills CDBL?OI ?9F 

12 0 12  

 

 

 

 

 

 

�0I8B0 
8=48284C0;L=>3
>/ 3@C??>2>3> 
?@>5:B0 

1. $0745; «�4@5A0 IPv4 
8 A5B52K5 ?>4:;NG5=8O» 

2 0 2 

2. $0745; «!0AB@>9:0 
15A?@>2>4=>3> 
<0@H@CB870B>@0 
8 :;85=B0» 

2 0 2 

3. $0745; «%>740=85 A5B8, 
A>AB>OI59 87 :><<CB0B>@0 
8 <0@H@CB870B>@0» 

2 0 2 

4. $0745; «#>8A: 
8 CAB@0=5=85 =5?>;04>: 
D878G5A:>3> 
?>4:;NG5=8O» 

 

2 

 

0 

 

2 

5. $0745; «'?@02;5=85 
>@30=870F859 ?@8 ?><>I8 
3@C??>2KE ?>;8B8:» 

2 0 2 

6. $0745; «%>740=85 
:>@?>@0B82=>9 
87>;8@>20==>9 A5B8 
A >3@0=8G5==K< 4>ABC?>< 
2 �=B5@=5B» 

 

2 

 

0 

 

2 

�FB7B: 108 41 67  

 

$50;87C5BAO 107>2>9          >@30=870F859 
 B8G?P 5 $4;D45BF>4 @B5<?PAOI CD<?B:9A<= 

  

?/? !0720=85 @0745;0, B5<K 

�>;-2> G0A>2 (>@<K 
0BB5AB0F88/ 
:>=B@>;O 

�A53> &5>@8O #@0:B8:0 

5.1. �B@CPRF9DA4S 
7D4@BFABEFP 12 6 6 

  

1.  �2>4=>5 70=OB85. 
�=AB@C:B06 ?> &�. 
'AB@>9AB2> #�. 
"?5@0F8>==0O A8AB5<0 
Windows 

4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 

2.  #@8:;04=K5 ?@>3@0<<K 
8 D09;>20O A8AB5<0 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 
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3.  
"A=>2K @01>BK 
2 3;>10;L=KE 
8=D>@<0F8>==KE A5BOE 

4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A. 
5.2. $4;D45BF>4 >BAJ9CJ<< 24 12 12   

1.  

(>@<8@>20=85 8458 6 2 4 

�5A540, 
?@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
2.  

#@>@01>B:0 8458, 2K1>@ 
A@54K @07@01>B:8 6 2 4 

�5A540, 
?@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.  

(>@<8@>20=85 
287C0;L=>3> AB8;O 6 4 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
4.  

%>740=85 ?@>B>B8?0 6 4 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A. 
5.3. "EAB6O 

CDB7D4@@<DB64A<S 40 18 22 
  

1.  'AB0=>2:0 8 7=0:><AB2> 
A> A@54>9 @07@01>B:8 6 2 4 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

2.  

�AB@>5==K5 :><0=4K 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

3.  #5@5<5==K5 8 B8?K 
40==KE 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

4.  

�>38:0 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

5.  

�5B2;5=85 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

6.  

*8:;K 6 2 4 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

7.  

 0AA82K 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 



 
 

 
 

25 

8.  

(C=:F88 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

9.  

#@5@K20=8O 4 2 2 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

5.4. $4;D45BF>4 8<;4=A4 
CD<?B:9A<S 

18 11 7 
  

1.  %@540 287C0;L=>9 
@07@01>B:8 3 2 1 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

2.  "A=>2K 3@0D8:8 
2 ?@8;>65=8OE 3 2 1 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

3.  �87C;L=K5 M;5<5=BK 
8=B5@D59A0 3 2 1 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

4.  !0AB@>9:0 M;5<5=B>2 
8=B5@D59A0 6 3 3 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

5.  

%>740=85 0=8<0F88 3 2 1 

�5A540, 
?@0:B8G5A:0O 
@01>B0 

5.5. #DB9>FA4S 89SF9?PABEFP 14 0 14   

1.  $01>B0 =04 ?@>5:B0<8 12 0 12 
#@0:B8G5A:0O 
@01>B0 

2.  �0I8B0 ?@>5:B>2 2 0 2 �0I8B0 ?@>5:B>2 
5.7. �4M<F4   2 0 2 "J9A>4 CDB9>F4 

�FB7B 108 47 61  

 

$50;87C5BAO 107>2>9          >@30=870F859 
 B8G?P 6  4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9, EF4DFB6O= GDB69AP 

№  
?/? !0720=85 @0745;0, B5<K 

�>;-2> G0A>2 (>@<K 
0BB5AB0F88/ 
:>=B@>;O 

�A53> &5>@8O #@0:B8:0 

6.1. "EAB6O Python 18 6 12 $5H5=85 7040G 
(#@8;>65=8O 

 4311) 

1.  %?8A:8 4 2 2 

2.  %;>20@8 4 2 2 

3.  (C=:F88 4 2 2 

4.  $5H5=85 7040G 
?> ?@>945==K< B5<0< 

4 3 4 

5.  �>=B@>;L=0O @01>B0 2 3 2 $5H5=85 7040G 
(#@8;>65=85 12) 
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6.2.  4L<AAB9 B5GK9A<9 52 18 26  

 

1.  �2545=85 
2 8A:CAAB25==K9 
8=B5;;5:B 8 <0H8==>5 
>1CG5=85 

4 2 2 &5AB 
(#@8;>65=85 13) 

2.  #@>3@0<<=>5 >15A?5G5=85 
4;O <0H8==>3> >1CG5=8O 

4 2 2 $5H5=85 7040G 

3.  �81;8>B5:8 NumPy 
8 Matplotlib 

4 2 2 

4.  �81;8>B5:0 Pandas 4 2 2 

5.  "1I85 ?@8=F8?K 
@5H5=8O 7040G <0H8==>3> 
>1CG5=8O 

4 2 2 

6.  $5H5=85 7040G8 
:;0AA8D8:0F88 

4 2 2 

7.  $5H5=85 7040G8 @53@5AA88 4 2 2 

8.  $5H5=85 7040G >1CG5=8O 
157 CG8B5;O 

4 2 2 

9.  �5=5B8G5A:85 0;3>@8B<K  4 2 2 

10.  �;3>@8B<K Q-Learning 4 2 2 

11.  %B5:8=3  4 2 2 

12.  �5338=3  4 2 2 

13.  �CAB8=3  4 2 2 

6.3. "EAB6O A9=DBAAOI 
E9F9= 

12 4 8 $9L9A<9 ;484K 

1.  #@>F5AA >1CG5=8O 
=59@>==KE A5B59 

2 1 1 &5AB 
(#@8;>65=85 15) 

2.  #5@F5?B@>=K  2 1 1 

3.  %25@B>G=K5 =59@>A5B8  2 1 1 

4.  $5::C@5=B=K5 A5B8, 
�2B>M=:>45@K   

2 1 1 

5.  �B>3>2>5 B5AB8@>20=85 4 3 4 

6.4. #DB9>FA4S 89SF9?PABEFP  26 6 20 �=48284C0;L=K
9 / 3@C??>2>9 
?@>5:B 

(#@8;>65=8O 
16318) 

1. $01>B0 =04 ?@>5:B0<8 20 0 20 
#@0:B8G5A:0O 
@01>B0 

2. �0I8B0 ?@>5:B>2 4 0 4 �0I8B0 ?@>5:B>2 
3. �0I8B0   2 0 2 "F5=:0 ?@>5:B0 

 �FB7B 108 34 74  
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 B8G?P 7.  4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9, 54;B6O= GDB69AP  

$50;87C5BAO 107>2>9          >@30=870F859 
      

7.1. 
$4ECB;A464A<9 
<;B5D4:9A<=  22 9 13 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
�E>4=>9 
:>=B@>;L 

(#@8;>65=85 19) 

1. 
�2>4=>5 70=OB85. 
�=AB@C:B06 ?> &� 

2 1 1 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
�E>4=>9 
:>=B@>;L 

2. CNN 2 1 1 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

3. 
#@0:B8:0: ?@8<5=5=85 
CNN 

4 0 4 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

4.  

#@5420@8B5;L=> 
>1CG5==K5 =59@>==K5 
A5B8 

2 1 1 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

5. %53<5=B0F8O 87>1@065=89 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

6. #@>5:B=0O 45OB5;L=>ABL 8 4 4 

�=48284C0;L=K
9 /3@C??>2>9 
?@>5:B 

#@><56CB>G=0O 
0BB5AB0F8O 

7.2. 

�BAF9AF-4A4?<; F9>EFB6 
E CB@BMPR A9=DBAAOI 
E9F9= 

20 10 10 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

1. 
$5:C@@5=B=K5 =59@>==K5 
A5B8 

4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

2. 
�=0;87 B>=0;L=>AB8 
A>>1I5=89 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
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3. 
�K45;5=85 8<5=>20==KE 
ACI=>AB59 2 B5:AB5 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

4. #@>5:B=0O 45OB5;L=>ABL 8 4 4 

�=48284C0;L=K
9 /3@C??>2>9 
?@>5:B 

#@><56CB>G=0O 
0BB5AB0F8O 

7.3. 

!9=DBE9F< 8?S 
GCD46?9A<S 
>648DB>BCF9D4@< 

20 10 10 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

 

 

 

 

1. �2B>:>48@>2I8:8 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

2. 
�;0AA8D8:0F8O 
87>1@065=89 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

3. 
%8<C;OB>@K OpenAi Gym 
8 0=0;>38 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

4. #@>5:B=0O 45OB5;L=>ABL 8 4 4 

#@><56CB>G=0O 
0BB5AB0F8O 

�=48284C0;L=K
9 /3@C??>2>9 
?@>5:B 

7.4. 
�BDD9>J<S <;B5D4:9A<= 
< 6<89B;4C<E9=  20 10 10 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

1. %53<5=B0F8O 87>1@065=89 4 2 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

2. 
';CGH5=85 :0G5AB20 
87>1@065=8O (DCGAN) 8 4 4 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
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3. #@>5:B=0O 45OB5;L=>ABL 8 4 4 

#@><56CB>G=0O 
0BB5AB0F8O 

�=48284C0;L=K
9 /3@C??>2>9 
?@>5:B 

7.5. �9A9D4F<6AO9 A9=DBE9F< 16 8 8 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

1. 
�5=5@0B82=K5 =59@>A5B8 
4;O B5:AB>2 8 4 4 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

2. 
�5=5@0B82=K5 =59@>A5B8 
4;O 87>1@065=89 8 4 4 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 

 

7.6. #DB9>FA4S 89SF9?PABEFP 10 0 10  

1. $01>B0 =04 ?@>5:B0<8 8 0 8 
#@0:B8G5A:0O 
@01>B0 

2. �0I8B0 ?@>5:B>2 2 0 2 
�0I8B0 ?@>5:B>2 
(#@8;>65=85 20) 

 �FB7B 108 47 61  
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1.4. %B89D:4A<9 GK95AB7B C?4A4 
&01;8F0 2 

№ C/C !4;64A<9 
5?B>4/F9@O/>9=E4 

%B89D:4A<9 
&9BD<S #D4>F<>4 

 B8G?P 1. �AF9DA9F-59;BC4EABEFP (@50;87C5BAO >@30=870F859-CG0AB=8:><) 

1. 

 

%>F80;L=K5 A5B8 
�57>?0A=>ABL 
:><?LNB5@0 
�57>?0A=>ABL 
<>18;L=KE 
CAB@>9AB2 

"1I85 ?@028;0 157>?0A=>AB8. 
#5@A>=0;L=K5 40==K5. #>B5@O 
0::0C=B0 
�>ABC?. �=B828@CA. 
"1=>2;5=8O. (878G5A:89 
4>ABC?. $575@2=>5 
:>?8@>20=85. #>B5@O 8 :@060 

%>740=85 
?@575=B0F88 

2. �B>3>2>5 70=OB85 
?> <>4C;N 
«�=B5@=5B-
157>?0A=>ABL» 

 &5AB 

 B8G?P 2. �AF9DA9F 69M9= (@50;87C5BAO 107>2>9 >@30=870F859) 

2.1. �4;B6O9 >BAEFDG>J<< 6 �D8G<AB 

1. #>4:;NG5=85 
Discord, 

8A?>;L7>20=85 
1KAB@KE :;028H 

!0AB@>9:0 8 >2;045=85 
=02K:0<8 @01>G59 3@C??K 
2 Discord, 0 B0:65 =02K:0<8 
?@028;L=>3> 
:><<5=B8@>20=8O 
8 4>102;5=8O :>40 2 CG51=>9 
3@C??5, 8A?>;L7>20=85 
1KAB@KE :;028H. 
 

�>102;5=85 
8 :><<5=B8@>20=85 
:>40. 

2. %@540 @07@01>B:8 $01>B0 A> A@54>9 @07@01>B:8, 
70?CA:, =0AB@>9:0. �=0:><AB2> 
A 28@BC0;L=>9 A@54>9 
2708<>459AB28O Pycharm. 

'AB0=>2:0 A@54K 
@07@01>B:8 

3. 

 

#5@5<5==K5, B8?K 
40==KE 

#5@5<5==K5, str, int, float $5H5=85 7040G. 
 

4. #5@5<5==K5 
�@8D<5B8:0 

#5@5<5==K5, >1JO2;5=85, 
AAK;>G=0O ?@8@>40 
?5@5<5==KE, ?@>AB0O 
0@8D<5B8:0 A 8A?>;L7>20=85< 
?5@5<5==KE. 

5-6. �2>4 8 2K2>4, 
"A=>2=K5 >?5@0B>@K 

#5@5<5==K5, >1JO2;5=85, 
AAK;>G=0O ?@8@>40 
?5@5<5==KE, ?@>AB0O 
0@8D<5B8:0 A 8A?>;L7>20=85< 
?5@5<5==KE 

$5H5=85 7040G. 
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7-8. 'A;>28O 'A;>2=K9 >?5@0B>@. 
#5@5<5==K5 8 0@8D<5B8:0. 
#>3@C65=85 2 CA;>28O. �2>4-
2K2>4 2 ?@>3@0<<5, CA;>2=K9 
>?5@0B>@, >?5@0B>@ F8:;0 
A ?@54CA;>285<. #@>AB59H85 
?@>3@0<<K A 8A?>;L7>20=85< 
CA;>2=>3> >?5@0B>@0 if, 
>?5@0B>@0 2>40-2K2>40.  

$5H5=85 7040G. 

�;>65==K5 CA;>28O %>AB02=K5 CA;>28O if else 

&5E=>;>38O @07@01>B:8 
?@>3@0<<K 

$5H5=85 7040G. 

9-10. 

 

*8:;K 

 

'AB@>9AB2> F8:;>2 for. 
"A=>2=K5 C?@02;ONI85 
:>=AB@C:F88 F8:;8G5A:>3> 
0;3>@8B<0. #@>AB59H85 
F8:;K 8 F8:;K 
A ?5@5<5==K<8 

$5H5=85 7040G. 
 

'AB@>9AB2> F8:;>2 while. 

"A=>2=K5 C?@02;ONI85 
:>=AB@C:F88 F8:;8G5A:>3> 
0;3>@8B<0. #@>AB59H85 
F8:;K 8 F8:;K 
A ?5@5<5==K<8 

11-12. 

 

 5B>4K AB@>:.   5B>4K split 8 join. �@C385 
<5B>4K AB@>:. $01>B0 
A> A?8A:0<8, AB@>:0<8, 
<=>65AB20<8 8 :>@B560<8. 
#>=OB85 8B5@0B>@0, 
?>4?@>3@0<<K, ?@>F54C@K. 

$5H5=85 7040G. 
 

 5B>4K A?8A:>2  %?8A>G=K5 2K@065=8O.  5B>4 
append. �@C385 <5B>4K 
A?8A:>2. $01>B0 A> A?8A:0<8, 
AB@>:0<8, <=>65AB20<8 
8 :>@B560<8. #>=OB85 
8B5@0B>@0, ?>4?@>3@0<<K, 
?@>F54C@K. 

13-14. �5=5@0B>@K �5=5@0B>@K A?8A:>2, CA;>28O 
2=CB@8 35=5@0B>@>2, 
0@8D<5B8:0 2=CB@8 
35=5@0B>@>2. 

$5H5=85 7040G. 

15-16. 

 

#>43>B>2:0 
: :>=B@>;L=>9 
@01>B5  

#>43>B>2:0 : :>=B@>;L=>9 
@01>B5. $071>@ 7040G 
:>=B@>;L=>9 @01>BK  

�K?>;=5=85 
?@>25@>G=>9 @01>BK 

 

�>=B@>;L=0O @01>B0  #@>2545=85 :>=B@>;L=>9 
@01>BK  

2.2. "D74A<;4J<< < HGA>J<BA<DB64A<S �AF9DA9F4 �9M9= 
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1. �2545=85 2 
"�=B5@=5B �5I59" 

"?@545;5=85 ?>=OB8O 
"�=B5@=5B �5I59". #@8<5@K 
8 >A=>2=K5 >1;0AB8 
?@8<5=5=8O "�=B5@=5B0 
�5I59". �AB>@8O ?>O2;5=8O 
8 @0728B8O "�=B5@=5B0 
�5I59". "A=>2=K5 D0:B>@K, 
?>2;8O2H85 =0 @0728B85 
"�=B5@=5B0 �5I59". 

$5H5=85 7040G 

2. #>=OB8O "�=B5@=5B 
�5I59".  

#>=OB89=K9 0??0@0B IoT $5H5=85 7040G 

3. �??0@0B=0O G0ABL 
"�=B5@=5B0 �5I59". 

�>=5G=K5 CAB@>9AB20 - 
:>=B@>;;5@K, 40BG8:8, 
0:BC0B>@K. $>;L :>=5G=KE 
CAB@>9AB2 2 0@E8B5:BC@5 
"�=B5@=5B0 �5I59". #@8<5@K 
8 >A=>2=K5 >1;0AB8 
?@8<5=5=8O 40BG8:>2 
8 0:BC0B>@>2. #>4:;NG5=85 
40BG8:>2 8 0:BC0B>@>2 
: <8:@>:>=B@>;;5@0<. 
$07=8F0 <564C 
<8:@>?@>F5AA>@0<8, 
<8:@>:>=B@>;;5@0<8 
8 <8:@>:><?LNB5@0<8. 

$5H5=85 7040G 

4. %1>@:0 "�>&8: 
�;0AA  1" 

%1>@:0 C<=KE 4><>2, B5?;8F, 
<5B5>AB0=F89 

$5H5=85 7040G 

5. #>4:;NG5=85 
181;8>B5: : "�>&8: 
�;0AA  1" 

!0AB@>9:0 @01>B>A?>A>1=>AB8 
>1>@C4>20=8O 70 AG5B 
?>4:;NG5=8O 181;8>B5: 

$5H5=85 7040G 

6. %>740=85 25I59 
G5@57 =01>@ "�>&8: 
�;0AA  1" 

!0AB@>9:0 C?@02;5=8O 
40BG8:0<8 G5@57 
8=B5@0:B82=K9 8=B5@D59A 

$5H5=85 7040G 

7. %5B52K5 B5E=>;>388 
8 "�=B5@=5B �5I59" 

$>;L A5B52KE ?>4:;NG5=89 2 
"�=B5@=5B5 �5I59". 
#@>2>4=K5 8 15A?@>2>4=K5 
:0=0;K A2O78. #@>B>:>;K IPv4 
8 IPv6. #@8=F8?K 
?>4:;NG5=8O CAB@>9AB2 2 A5BL 
8 A?>A>1K ?5@540G8 
8=D>@<0F88. %5B52K5 
B>?>;>388, ?@8<5=O5<K5 4;O 
?>4:;NG5=8O :>=5G=KE 
CAB@>9AB2 2 A5BL. 
�5A?@>2>4=K5 A5B8 Wi-Fi. 

&5E=>;>388 ZigBee 
8 55 >A>15==>AB8. &5E=>;>38O 
Bluetooth Low Energy 

8 55 >A>15==>AB8. 

$5H5=85 7040G 
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8. "1@01>B:0 40==KE 2 
"�=B5@=5B5 �5I59" 

#@8<5@K A>18@05<KE 
8 >1@010BK205<KE 40==KE 
2 IoT-A8AB5<0E. �>;LH85 
�0==K5 (Big Data). "A=>2=K5 
E0@0:B5@8AB8:8 �>;LH8E 
�0==KE: >1J5<, A:>@>ABL, 
@07=>@>4=>ABL, 4>AB>25@=>ABL, 
F5==>ABL. %@54AB20 
8 8=AB@C<5=BK AB0B8G5A:>9 
>1@01>B:8 40==KE. %@54AB20 
8 8=AB@C<5=BK ?>B>:>2>9 
>1@01>B:8 40==KE. %@54AB20 
8 8=AB@C<5=BK E@0=5=8O 
40==KE. $07=>@>4=>ABL 
8 A5<0=B8:0 40==KE. 
#@8<5=5=85 A@54AB2 
%5<0=B8G5A:>3> �510 4;O 
A>740=8O 548=>9 
A5<0=B8G5A:>9 <>45;8 2 IoT-

A8AB5<0E. #@8<5=5=85 
A@54AB2  0H8==>3> "1CG5=8O 
4;O >1@01>B:8 40==KE. 

$5H5=85 7040G 

9. #@8<5=5=85 
>1;0G=KE 
B5E=>;>389 
8 A5@28A=>-
>@85=B8@>20==KE 
0@E8B5:BC@ 2 
"�=B5@=5B5 �5I59" 

%5@28A=>->@85=B8@>20==K5 
0@E8B5:BC@K, 8AB>@8O 
@0728B8O. "1;0G=K5 
2KG8A;5=8O. �;0AA8D8:0F8O 
8 >A=>2=K5 <>45;8 >1;0G=KE 
2KG8A;5=89. $>;L >1;0G=KE 
2KG8A;5=89 2 >1@01>B:5 
8 E@0=5=88 40==KE, 
?>;CG05<KE >B IoT-A8AB5<. 
#@8<5@K >1;0G=KE ?;0BD>@< 
8 A5@28A>2 4;O >1@01>B:8 
8 E@0=5=8O 40==KE, 
?>;CG05<KE >B IoT-A8AB5<. 

$5H5=85 7040G 

10. %5@28AK, 
?@8;>65=8O 
8 187=5A-<>45;8 
"�=B5@=5B0 �5I59" 

#@8=F8?K ?@>5:B8@>20=8O 
8 A>740=8O ?>;L7>20B5;LA:8E 
?@8;>65=89 8 A5@28A>2 
=0 >A=>25 IoT-A8AB5<. #CBL 
>B IoT-?@>B>B8?0 
4> 70:>=G5==>3> ?@>4C:B0 
(A5@28A0). "17>@ 187=5A-
<>45;59, ?@8<5=O5<KE 4;O 
:><<5@F80;870F88 IoT-

?@>4C:B>2. 

$5H5=85 7040G 

11. #>43>B>2:0 
: ?@>25@>G=>9 
@01>B5 ?> B5<0< 
<>4C;O 

#>43>B>2:0 : :>=B@>;L=>9 
@01>B5. $071>@ :>=B@>;L=>9 
@01>BK  

�K?>;=5=85 
?@>25@>G=>9 @01>BK 

12. #@>25@>G=0O @01>B0 
?> B5<0< <>4C;O 

#@>2545=85 :>=B@>;L=>9 
@01>BK  

�K?>;=5=85 
?@>25@>G=>9 @01>BK 
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13. #@>5:B=0O 
45OB5;L=>ABL 

#@8=F8?K ?@>5:B8@>20=8O 
8 A>740=8O ?>;L7>20B5;LA:8E 
?@8;>65=89. 

$01>B0 =04 ?@>5:B>< 

13.1. #>AB0=>2:0 F5;59 
8 7040G. 
#@>5:B8@>20=85 

$07@01>B:0 ?@>5:B0, 
2708<>A2O759 <564C 
40BG8:0<8 8 ?@>3@0<<>9, 
?>AB0=>2:0 F5;59 8 7040G 

13.2. !0AB@>9:0 40BG8:>2 'AB0=>2:0, >B;04:0 
8 =0AB@>9:0 40BG8:>2 IoT-

A8AB5<. 
13.3. -B0? 

?@>3@0<<8@>20=8O 
$07@01>B:0 ?@>3@0<<=>3> 
>15A?5G5=8O 4;O @01>BK 

13.4 

"B;04:0 "B;04:0 2708<>459AB28O 
<564C IoT-40BG8:0<8 
8 ?@>3@0<<=K< 
>15A?5G5=85<. 

 

 B8G?P 3. $4;D45BF>4 6<DFG4?PAB= < 8BCB?A9AAB= D94?PABEF< 

 (@50;87C5BAO 107>2>9->@30=870F859) 
№ ?/? !0720=85 

1;>:0/B5<K/:59A0 
%>45@60=85 

&5>@8O #@0:B8:0 
3.1. �6B8AO= 

1. �=0:><AB2>, 
:><0=4>>1@07>20=85, 
7=0:><AB2>  
A >1>@C4>20=85< 

 

�=0:><AB2> A >1CG0NI8<8AO, 
A1>@ 8 :>@@5:B8@>2:0 
>6840=89, 83@K 
=0 :><0=4>>1@07>20=85. 

!0AB@>9:0 
>1>@C4>20=8O. 

2. #>;83>=0;L=>5  
3D-<>45;8@>20=85 
(A:C;L?B8=3, 
B5:ABC@8@>20=85, 
A25B, @5=45@) 

3D-<>45;8@>20=85 $5H5=85 :59A>2 
?> ?>8A:C 
A?5F8D8G=>9 
8=D>@<0F88, 
@538AB@0F8O 
8 >B@01>B:0 
DC=:F8>=0;0 A5@28A>2 
=0 >A=>25 :><0=4=KE 
7040G. 

2.1. #@8=F8?K A>740=8O 
3D-<>45;59 <5B>4>< 
%:C;L?B8=30 

#@8=F8?K ?>8A:0 
8=D>@<0F88, ?>8A:>28:8, 
?@>428=CBK5 <5B>4K ?>8A:0, 
87CG5=85 ?@>D5AA8>=0;L=KE 
>1;0G=KE A5@28A>2 

$5H5=85 :59A>2 
?> ?>8A:C 
A?5F8D8G=>9 
8=D>@<0F88, 
@538AB@0F8O 
8 >B@01>B:0 
DC=:F8>=0;0 A5@28A>2 
=0 >A=>25 :><0=4=KE 
7040G. 
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2.2. "A25I5=85 AF5=K 8 
3D <>45;59 

:0: A>740NBAO 3D-<>45;8, 
87 G53> A>AB>OB 8 345 
?@8<5=O5BAO  
3D-<>45;8@>20=85. 

�><0=4=0O @01>B0 
?> ?>8A:C 
8=D>@<0F88 
8 ?@575=B0F88. 

2.3. !0AB@>9:0 :0<5@K -
@5=45@, ?>AB 
>1@01>B:0 

$071>@ 8=B5@D59A0 8 ;>38:8 
A>740=8O <>45;59 
2 :>=B5:AB5 ?>;83>=0;L=>3> 
<>45;8@>20=8O. 

%>740=85 
?@8<8B82=KE <>45;59 

2.4. #@0:B8:0 A>740=8O 
<>45;59 2 blender 3D 

!5A:>;L:> 70=OB89 
?>A2OI5=> 87CG5=85 
8=AB@C<5=B>2 A>740=8O 
<>45;59. 
 

#@0:B8G5A:85 
C?@06=5=8O 
?> A>740=8N <>45;59. 

3.2. �9=EB6O= 

1.  >45;8@>20=85 
?> 87>1@065=8N / 
$07@01>B:0 3D-

<>45;8 >B MA:870 
4> @5=45@0.  
 

$01>B0 A G5@B560<8, 
A>740=85 =01@>A:>2 
8 :>=F5?B>2. 

$07@01>B:0 :>=F5?B0 
A@54AB20<8 @0AB@>2>9 
8 25:B>@=>9 3@0D8:8. 

1.1 �=0;87 87>1@065=8O. 
$07@01>B:0 :>=F5?B0 
3D-<>45;8 

$01>B0 A G5@B560<8, 
A>740=85 =01@>A:>2 
8 :>=F5?B>2. 

$07@01>B:0 :>=F5?B0 
A@54AB20<8 @0AB@>2>9 
8 25:B>@=>9 3@0D8:8. 

1.2. #@>B>B8?8@>20=85  %>740=85 B@5E<5@=KE 
=01@>A:>2, ?>8A: 
D>@<K. 

1.3. %>740=85 high-poly 

<>45;8 
 $01>B0 =04 <>45;LN 

2 A>>B25BAB2CNI5< 
@540:B>@5. 

1.4. &5:ABC@8@>20=85 
<>45;8 

 &5:ABC@8@>20=85 
<>45;8 

3.3 %B;84A<9 VR-CD<?B:9A<S 
 

1. %>740=85 
?@575=B0F89 

%B@C:BC@0 8 >D>@<;5=85 
?@575=B0F89 

%>740=85 
?@575=B0F88 ?> ?;0=C 

2. %>740=85 <>45;59   >45;8@>20=85 
M;5<5=B>2 >:@C65=8O 
8 4@C38E >1J5:B>2. 

3. !0AB@>9:0 
<0B5@80;>2 8 B5:ABC@ 

 &5:ABC@8@>20=85 
<>45;59. 

4. �<?>@B 2 A@54C 
Unreal Engine 

(>@<0BK D09;>2, 8<?>@B 
8 M:A?>@B 

�<?>@B 8 =0AB@>9:0 
2 A@545 Unreal Engine. 

5. !0AB@>9:0 3D 3 
M;5<5=B>2 

�=B5@D59A, :;028H8 4;O 
@540:B8@>20=8O 

$540:B8@>20=85 
M;5<5=B>2 

6. %>740=85 
8=B5@0:B82=KE 
M;5<5=B>2 

�=AB@C<5=BK 4;O A>740=8O 
8=B5@0:B82=KE M;5<5=B>2 

!0AB@>9:0 
2708<>459AB28O 
?>;L7>20B5;O 
A 28@BC0;L=>9 A@54>9. 
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7. �59A - 83@0 2 AR 

%>740=85 
AR ?@8;>65=8O 
A 8A?>;L7>20=85< 
181;8>B5:8 ARCore 

!5A:>;L:> 70=OB89 
?>A2OI0NBAO ?@0:B8:5 
2 ARCore. 

#@0:B8G5A:85 
C?@06=5=8O 
?> A>740=8N AR-

?@8;>65=89. 

3.4. #DB9>FA4S 89SF9?PABEFP 
1. -B0? 1. #>AB0=>2:0 

?@>1;5<K 

"A=>2K ?@>5:B=>9 
45OB5;L=>AB8, <>B820F8O 
=0 :><0=4=CN @01>BC. 

#>3@C65=85 
2 ?@>1;5<=CN 
>1;0ABL 
8 D>@<0;870F8O 
:>=:@5B=>9 ?@>1;5<K 
8;8 0:BC0;L=>9 
7040G8. 

2. -B0? 2. 
�>=F5?BC0;L=K9 

"A=>2K B5E=>;>388 SMART *5;5?>;030=85, 
D>@<8@>20=85 
:>=F5?F88 @5H5=8O. 

3. -B0? 3. 
#;0=8@>20=85 

"A=>2K @01>BK 
?> B5E=>;>388 SCRUM. 

%>740=85 A8AB5<K 
:>=B@>;O 
(2=CB@5==53> 
8 2=5H=53>) =04 
?@>5:B><. 

4. -B0? 4. 
�=0;8B8G5A:0O G0ABL 

 �=0;87 
ACI5AB2CNI8E 
@5H5=89 
2 @0AA<0B@8205<>9 
?@>1;5<=>9 >1;0AB8, 
D>@<8@>20=85 
>3@0=8G5=89 ?@>5:B0. 

5. -B0? 5. &5E=8G5A:0O 
8 B5E=>;>38G5A:0O 
?@>@01>B:0 

 -A:87=K9 ?@>5:B, 
B5E=8G5A:89 ?@>5:B, 
@01>G89 ?@>5:B, 
B5E=>;>38G5A:0O 
?>43>B>2:0, 
873>B>2;5=85, A1>@:0, 
>B;04:0, M:A?5@B870, 
>F5=:0 
MDD5:B82=>AB8, 
>?B8<870F8O 
>1J5:B>2 8 ?@>F5AA>2. 

6. -B0? 6. &5AB8@>20=85 
8 70I8B0 ?@>5:B>2 

 &5AB8@>20=85 
2 @50;L=KE CA;>28OE, 
NAB8@>2:0, 2=5H=OO 
=57028A8<0O >F5=:0, 
70I8B0 ?@>5:B0, 
>?@545;5=85 
?5@A?5:B82 ?@>5:B0, 
@5D;5:A8O. 

   

 B8G?P 4. %9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9 
 (@50;87C5BAO 107>2>9->@30=870F859) 

№ ?/? %>45@60=85 
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!0720=85 
1;>:0/B5<K/:59A0 

&5>@8O #@0:B8:0 

4.1. �6B8AB9 ;4ASF<9 
%<EF9@O E9@9=EF64 
Windows 

%2545=8O > @07;8G=KE 
>?5@0F8>==KE A8AB5<0E 
A5<59AB20 Windows. "17>@ 
>?5@0F8>==KE A8AB5< 
A5<59AB20 Windows. 
#@8=F8?K @01>BK. 
#@58<CI5AB20. !54>AB0B:8. 

 

4.2. �4;B6O9 CBASF<S 
?B>4?PAB= E9F< 

"1I85 A2545=8O > A5BOE; 
?@8=F8?K ?>AB@>5=8O A5B59. 
#@8<5=5=85 ;>:0;L=KE 
A5B59; :><?>=5=BK 4;O 
35=5@0F88 ;>:0;L=>9 A5B8. 

 

1. (878G5A:0O 
B>?>;>38O 

&8?K A5B59. �25740. �>;LF>. 
%5B52K5 :0@B>G:8, A28G8, 
E01K, <0@H@CB870B>@K. 
"17>@ A5B52>3> 
>1>@C4>20=8O. &>?>;>38O 
A5B8. 

 

2. �>38G5A:0O 
B>?>;>38O 

!5>1E>48<>ABL >D>@<;5=8O 
;>38G5A:>9 B>?>;>388. 
�=AB@C<5=BK 4;O A>740=8O 
;>38G5A:>9 B>?>;>388. 
'A;>2=K5 7=0:8, 
8A?>;L7C5<K5 2 �>38G5A:>9 
B>?>;>388. 

%>740=85 �>38G5A:>9 
B>?>;>388 A2>59 
4><0H=59 A5B8. 

4.3. %B5: ?@>B>:>;>2 
TCP/IP. �07>2K5 
?>=OB8O 

%B0B8G5A:85 IP-04@5A0. 
 0A:0 ?>4A5B8. 

 

1 "?@545;5=85 
8 @0AGёB IPv4 04@5A0 

#@5>1@07>20=85 42>8G=KE 
G8A5; 2 45AOB8G=K9 D>@<0B. 
+0AB8 A5B8 8 G0AB8 E>AB0. 
 0A:0 ?>4A5B8. 

'?@06=5=8O =0 @0AG5B 
IPv4-04@5A0 8 <0A:8 
?>4A5B8. 
 

2. "?@545;5=85 IPv6 
04@5A0 

IPv6 8 IPv4 >B;8G8O 
2 04@5A0F88. #@>1;5<0 
=54>AB0B:0 IP-04@5A>2. 
%>2<5AB=>5 8A?>;L7>20=85 
?@>B>:>;>2 IPv4 8 IPv6. 

#@028;0 70?8A8 IPv6-04@5A0. 

'?@06=5=85 
=0 A>:@0I5=85 IPv6-
04@5A0. '?@06=5=85 
=0 @01>BC 
A ?@5D8:A>< IPv6-
04@5A0. 
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4.4. %9F96O9 D9EGDEO. 
 
!0AB@>9:0 8=B5@=5B-
?>4:;NG5=8O 4;O 
4><0 8 =51>;LH>3> 
>D8A0 

#@028;0 >168<0 :015;O, 
107>20O :>=D83C@0F8O 
A5B52KE 8=B5@D59A>2 
:><?LNB5@0 =0 1075 
"% Windows. 

 

!0AB@>9:0 A5B52>3> 
>:@C65=8O 
2 "% Windows. 

"168< 28B>9 ?0@K 
4;O A>548=5=8O 42CE 
:><?LNB5@>2 
8 :><<CB0B>@0. 
!0AB@>9:0 ?@>B>:>;0 
TCP/IP. !0AB@>9:0 
?@8=04;56=>AB8 
:><?LNB5@0 : B>9 8;8 
8=>9 @01>G59 3@C??5. 
�<O :><?LNB5@0. 
 

1. �>:0;L=0O 
:><?LNB5@=0O A5BL 

"1I85 A5B52K5 @5AC@AK. 
$073@0=8G5=85 ?@02 4>ABC?0 

 

2. '40;5==>5 
?>4:;NG5=85 
: >:>=5G=K< 
CAB@>9AB20< 

#@>B>:>;K C40;5==>3> 
4>ABC?0. #@8=F8? @01>BK 

"168< 28B>9 ?0@K 
4;O A>548=5=8O 
=5A:>;L:8E 
:><?LNB5@>2. 
!0AB@>9:0 A5B52>3> 
>1>@C4>20=8O. 
!0AB@>9:0 ?@>B>:>;>2 
C40;5==>3> 4>ABC?0. 
 

3. &>?>;>38O «�;85=B-
A5@25@» 
 

&>?>;>38O «�;85=B-A5@25@». 
#@8=F8? @01>BK 
8 ?>AB@>5=85 B0:>9 A5B8. 

%>740=85 ?@>AB59H59 
:;85=B-A5@25@=>9 
A5B8. 

4.5.  4DLDGF<;4J<S 6 E9FSI 
1. �545=85 B01;8FK 

<0@H@CB870F88 

%>740=85 B01;8F. �0: 
<0@H@CB870B>@K 8A?>;L7CNB 
B01;8FK. 
#@>1;5<0 2K1>@0 ?CB8 
B@0D8:0. 

!0AB@>9:0 >A=>2=>3> 
H;N70. 

2. !0AB@>9:0 
AB0B8G5A:>9 
<0@H@CB870F88 

#@8=F8? @01>BK AB0B8G5A:>9 
<0@H@CB870F88 

!0AB@>9:0 
AB0B8G5A:>9 
<0@H@CB870F88 
=0 <0@H@CB870B>@5. 

3. !0AB@>9:0 
48=0<8G5A:>9 
<0@H@CB870F88 

#@8=F8? @01>BK 
48=0<8G5A:>9 
<0@H@CB870F88 

!0AB@>9:0 
48=0<8G5A:>9 
<0@H@CB870F88 
=0 <0@H@CB870B>@5. 

4.6. �BAFDB?PAB9 
F9EF<DB64A<9 
CB @B8G?R 

 &5AB. �=0;87 
@57C;LB0B>2. 

4.7. �B>4?PA4S 
B8ABD4A7B64S E9FP 

  

1. �708<>459AB285 B8?0 
«�;85=B-:;85=B» 

�;85=B-A5@25@=0O <>45;L. !0AB@>9:0 DHCP-

A5@25@0 
=0 "% Windows. 
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2. �708<>459AB285 B8?0 
«�;85=B-A5@25@» 
 

�7CG5=85 >A=>2=KE :><0=4: 
ipconfig, ping, tracert, 

nslookup. �7CG5=85 3@C??K 

A5B52KE :><0=4: net, net send, 

net time, net accounts, net use, 

net start, net stop. 

$01>B0 A :><0=4>9 
AB@>:>9. '?@02;5=85 
?@>F5AA0<8 
87 :><0=4=>9 AB@>:8. 

3. #@58<CI5AB20 
8 =54>AB0B:8 
>4=>@0=3>2>9 A5B8 

"4=>@0=3>20O A5BL. #@8=F8? 
@01>BK. #@58<CI5AB20 
8 =54>AB0B:8 >4=>@0=3>2>9 
A5B8. 

%>AB028BL B01;8FC, 
345 ?@>?8A0BL 
?@58<CI5AB20 
8 =54>AB0B:8 
>4=>@0=3>2>9 A5B8. 
#@54;>68BL A2>8 
8458 ?> @5H5=8N 
=54>AB0B:>2 B0:>9 
A5B8. 

4.8 �B@9A   

1. "A=>2K 4><5==>3> 
2708<>459AB28O 
@01>G8E AB0=F89 

+B> B0:>5 4><5=? $50;870F88 
«'?@02;O5<>9 $01>G59 
3@C??K» =0 "% Windows 

8 "% Linux. 

%>AB028BL =54>AB0B:8 
8 ?@58<CI5AB20 
@50;870F88 
«'?@02;O5<>9 
$01>G59 �@C??K» 
2 @07;8G=KE "%. 

2. %;C610 :0B0;>3>2 
Active Directory 

"?@545;5=85. !07=0G5=85. 
�>7<>6=K5 A?>A>1K 
CAB0=>2:8. !5>1E>48<K5 
B@51>20=8O. 

'AB0=>2:0 >A=>2=>3> 
:>=B@>;;5@0 4><5=0. 
#>43>B>2:0 
: CAB0=>2:5. 

3. $01>B0 A Active 

Directory 

%B@C:BC@0. $01>B0 
A 4><5==K<8 
?>;L7>20B5;O<8 

'?@02;5=85 
?>;L7>20B5;O<8 
4><5=0. %>740=85 
?>;L7>20B5;59. 
%>740=85 3@C?? 
?>;L7>20B5;59. 
!0AB@>9:0 ?0@0<5B@>2 
CGёB=>9 70?8A8 
?>;L7>20B5;O 4><5=0. 

4.9. '84?9AAB9 
GCD46?9A<9 

  

1. �K1>@ 8 A@02=5=85 
?@>B>:>;>2 
C40;ё==>3> 
C?@02;5=8O 

#@>B>:>;K C40;ё==>3> 
?>4:;NG5=8O. �E >B;8G8O 
8 ?@8=F8? @01>BK. 

�7CG5=85 :>=A>;8. 
#>4:;NG5=85 
: C40;ё==><C 
:><?LNB5@C, 
=0AB@>9:0 C40;ё==>3> 
:><?LNB5@0 ?@8 
?><>I8 :>=A>;8. 
#>4:;NG5=85 
: C40;ё==><C 
@01>G5<C AB>;C. 
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2. %?5F8D8G=K5 
?@>B>:>;K 
C40;ё==>3> 
C?@02;5=8O 4;O 
@07=KE A8AB5< 

"A>15==>AB8 @01>BK 
?@>B>:>;>2 C40;ё==>3> 
4>ABC?0. 

'AB0=>2:0 :;85=B0 
RDP =0 AB0@KE 
>?5@0F8>==KE 
A8AB5<0E. 
'40;ё==K9 
?><>I=8:. �K7>2 
C40;ё==>3> 
?><>I=8:0. 

3. "A=>2K 157>?0A=>AB8 
?@8 C40;ё==>< 
C?@02;5=88 

#@>1;5<K 157>?0A=>AB8 
?@>B>:>;>2 C40;ё==>3> 
C?@02;5=8O.  5B>4K 70I8BK. 
 

!0AB@>9:0 ?@>B>:>;0 
C40;ё==>3> 4>ABC?0 
SSH. 

4.10 �B69D<F9?PAB9 
BFABL9A<9 @9:8G 
8B@9A4@< 

  

1. *5;L D>@<8@>20=8O 
4>25@8B5;L=KE 
>B=>H5=89 

&5E=>;>38O 4>25@8B5;L=>3> 
>B=>H5=8O <564C 4><5=0<8. 

#>43>B>2:0 A5@25@>2 
: 40==>9 >?5@0F88 

2. &8?K 4>25@8B5;L=KE 
>B=>H5=89 

&8?K 4>25@8B5;L=KE 
>B=>H5=89. 

%>740=85 
4>25@8B5;L=KE 
>B=>H5=89. 
�5;538@>20=85 
C?@02;5=8O. 
%>740=85 
?>;L7>20B5;59 
2 C40;ё==>< 4><5=5. 
'?@02;5=85 
C40;ё==K< 4><5=><. 

3. "A>15==>AB8 
@5?;8:0F88 
?>;L7>20B5;LA:8E 
?@02 8 CGёB=KE 
70?8A59 <564C 
4><5=0<8 

#@8=F8? @01>BK 
@5?;8:0F88. !5>1E>48<>ABL 
5ё 8A?>;L7>20=8O 
2 :>@?>@0B82=>9 A5B8. 

!0AB@>9:0 
@5?;8:0F88 <564C 
42C<O 4><5=0<8. 

4.11 &9D@<A4?-E9D69D   

1. "A=>2K ?@>B>:>;0 
RDP 

 

#@8=F8? @01>BK ?@>B>:>;0 
RDP. 

!0AB@>9:0 A;C61K. 
 >=8B>@8=3 
?>4:;NG5=89. 
'?@02;5=85 
?>4:;NG5=8O<8. 

2. �A?>;L7>20=85 RDS 
2 >@30=870F88 

#@8=F8? @01>BK A8AB5<K 
RDS. 

!0AB@>9:0 =51>;LH>9 
A8AB5<K RDS 
=0 Windows Server 

2019. 

4.12 Internet Information 

Server 
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1. "A=>2K 
04<8=8AB@8@>20=8O 
Web-A5@25@>2 

 'AB0=>2:0 
8 =0AB@>9:0 A;C61K. 
�>4K >H81>:. 
%>740=85 =>2KE web-
C7;>2. !0AB@>9:0 
157>?0A=>AB8 web-

C7;0, @073@0=8G5=85 
?@02 ?>;L7>20B5;59. 
$01>B0 A :>40<8 
>H81>G=KE 70?@>A>2. 
'AB0=>2:0 =5A:>;L:8E 
web-C7;>2 =0 >4=>< 
A5@25@5. !0AB@>9:0 
DNS =0 @01>BC 
A @07;8G=K<8 web-
C7;0<8. 

2. $0AH8@5==K9 
DC=:F8>=0; IIS. 
 

 $01>B0 A C40;5==K<8 
A09B0<8. !0AB@>9:0 
?@>B>:>;0 https. 
!0AB@>9:0 
0CB5=B8D8:0F88. 

4.13 #B8>?RK9A<9 
?B>4?PAB= E9F< 
> �AF9DA9F 

  

1. &5E=>;>38O 
B@0=A;OF88 A5B52KE 
04@5A>2 

 !0AB@>9:0 B@0=A;OF88 
A5B52KE 04@5A>2. 
!0AB@>9:0 SNAT, 
DNAT, PAT. $071>@ 
>B;8G89 
8 ?@58<CI5AB2 
:064>3> A?>A>10 
B@0=A;OF88 A5B52KE 
04@5A>2. 

2. "A=>2K 70I8BK 
?5@8<5B@0 A5B8 

 �7CG5=85 @07;8G=KE 
CAB@>9AB2, B5E=>;>389 
8 @5H5=89 2 >1;0AB8 
>15A?5G5=8O 
157>?0A=>AB8 
?5@8<5B@0 A5B8. 

4.14 !4EFDB=>4 
GEFDB=EF6 Cisco 

  

1. 'AB@>9AB20 Cisco 4;O 
;>:0;L=>9 A5B8 

�><<CB0B>@K ;>:0;L=>9 A5B8 
8 15A?@>2>4=K5 CAB@>9AB20. 

'3;C1;5==>5 87CG5=85 
=0AB@>5: 
:><<CB0B>@0. �07>20O 
=0AB@>9:0. 
!0AB@>9:0 
<038AB@0;L=KE 
:0=0;>2. �07K 40==KE 
VLAN. 
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2. 'AB@>9AB20 
<56A5B52>3> 
2708<>459AB28O 

 0@H@CB870B>@K Cisco. '3;C1;5==>5 87CG5=85 
=0AB@>5: 
<0@H@CB870B>@0. 
�07>20O =0AB@>9:0. 
!0AB@>9:0 
?>48=B5@D59A>2. 
!0AB@>9:0 ?@>B>:>;>2 
48=0<8G5A:>9 
<0@H@CB870F88. 

3. "17>@ Cisco iOS '3;C1;5==>5 87CG5=85 
AB@C:BC@K :><0=4 Cisco iOS. 

%B@C:BC@0 :><0=4 
iOS. %8=B0:A8A. 
�><?>=5=BK A?@02:8. 
�>@OG85 :;028H8 
8 :;028H8 1KAB@>3> 
2K7>20. 

4. �A?>;L7>20=85 
:><0=4K Show 

#@>A<>B@ 8=D>@<0F88 
>1 CAB@>9AB25. 

�A?>;L7>20=85 
:><0=4K show Cisco 
iOS. 

5. !0AB@>9:0 A5B8 Cisco !0AB@>9:0 A5B8, 2:;NG0NI0O 
2 A51O <0@H@CB870B>@ 
8 :><<CB0B>@. 

#@0:B8:0 =0AB@>9:8 
A5B8, 2:;NG0NI0O 
2 A51O <0@H@CB870B>@ 
8 :><<CB0B>@. 
 

4.15 %9F964S 
59;BC4EABEFP 

  

1. )0:5@K 
8 =0@CH8B5;8 3 :B> 
MB>? 
 

�B> B0:85 
:815@?@5ABC?=8:8? 

%D>@<8@>20BL 
:;0AA8D8:0F8N 
:815@?@5ABC?=8:>2, 
@0745;8BL 
8E =0 3@C??K. 

2.  5B>4K 0B0: &8?K :815@0B0:. "B:07 
2 >1A;C6820=88. 
#@>A;CH820=85. #>4<5=0. 
�B0:0 G5@57 ?>A@54=8:0. 
�B0:8 =C;52>3> 4=O. 
�;0280BC@=K5 H?8>=K. 
�B0:8 =0 ?@8;>65=8O. �B0:8 
=0 15A?@>2>4=K5 CAB@>9AB20 
8 <>18;L=K5 CAB@>9AB20. 

�B0:0     =0     
15A?@>2>4=>9     
<0@H@CB870B>@.     
'AB0=>2:0 
«�;0280BC@=>3> 
H?8>=0». 

3.  5B>4K 70I8BK %8AB5<K @073@0=8G5=8O 
4>ABC?0.  56A5B52K5 
M:@0=K. �=B828@CA=K5 
?@>3@0<<K. 

!0AB@>9:0 A8AB5<K, 
CAB>9G82>9 
: <=>65AB2C B8?>2 
0B0:. 

4. �=0:><AB2> 
A 1@0=4<0CM@>< 

 56A5B52>9 M:@0= Cisco 
ASA. #@8=F8?K @01>BK 
Cisco ASA. 

�07>20O =0AB@>9:0 
<56A5B52>3> M:@0=0. 

4.16 %CBEB5O ;4M<FO 
>BDCBD4F<6AOI 
E9F9= 
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1. �57>?0A=>ABL L2 �=0;87 CO728<>AB59 
CAB@>9AB20 =0 2 C@>2=5 
<>45;8 OSI. 'O728<>AB8 
?@>B>:>;>2 STP, ARP, 
VLAN. 

!0AB@>9:0 A8AB5<K 
70I8BK >B 0B0:, 
=0?@02;5==KE 
=0 ?@>B>:>;K STP, 
ARP, VLAN. 

2. �57>?0A=>ABL L3 �=0;87 CO728<>AB59 
CAB@>9AB20 =0 3 C@>2=5 
<>45;8 OSI. 'O728<>AB8 
?@>B>:>;>2 BGP, OSPF. 

!0AB@>9:0 A8AB5<K 
70I8BK >B 0B0:, 
=0?@02;5==KE 
=0 ?@>B>:>; BGP, 
OSPF. 

3. �57>?0A=>ABL L7 �=0;87 CO728<>AB59 
CAB@>9AB20 =0 7 C@>2=5 
<>45;8 OSI. 'O728<>AB8 
?@>B>:>;>2 HTTPS. 
'O728<>AB8 251-A09B>2. 

!0AB@>9:0 A8AB5<K 
70I8BK >B 0B0:, 
=0?@02;5==KE 
=0 A5@25@0 8 A5@28AK. 

4.17. #B<E> < GEFD4A9A<9 
A9CB?48B> 6 E9FSI 

  

1. �59AB28O ?@8 
2>7=8:=>25=88 
=5?>;04>: 

+B> B0:>5 ?>8A: 
8 CAB@0=5=85 =5?>;04>: 
2 A5B8? %1>@ 8=D>@<0F88. 
 5B>4K ?>8A:0 8 CAB@0=5=85 
=5?>;04>:. 

�K1>@ <5B>40 ?>8A:0 
8 CAB@0=5=8O 
=5?>;04>:. 

2. #>8A: 8 CAB@0=5=85 
=5?>;04>: 2 A5BOE 

�KO2;5=85 ?@>1;5< 
D878G5A:>3> C@>2=O. 
%;C651=K5 ?@>3@0<<K 4;O 
?>8A:0 8 CAB@0=5=8O 
=5?>;04>:. 

�A?>;L7>20=85 
:><0=4K PING 
8 IPCONFIG 4;O 
CAB@0=5=8O 
=5?>;04>:. 

4.18. �BAFDB?PAB9 
F9EF<DB64A<9 

 &5AB. �=0;87 
@57C;LB0B>2. 

4.19. %BD96AB64F9?PA4S 
89SF9?PABEFP 

 �=CB@83@C??>2K5 
A>@52=>20=8O 
?> 7040=8O< 
WorldSkills ?@>H;KE 
;5B 

1. $0745; «�4@5A0 IPv4 
8 A5B52K5 
?>4:;NG5=8O» 
 

 #>=OB85 04@5A0F88 IP. 
 0A:8 ?>4A5B8. 
$0AG5B IP-04@5A>2. 
�;0AA>20O 8 VLSM-

04@5A0F8O. 
�>=D83C@0F8O 
?>4A8AB5<K 
IP =0 @07;8G=KE 
A5B52KE CAB@>9AB20E 
8 "%. 
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2. !0AB@>9:0 
15A?@>2>4=>3> 
<0@H@CB870B>@0 
8 :;85=B0 

 %@02=5=85 8 2K1>@ 
AB0=40@B>2 802.11. 
!0AB@>9:0 
15A?@>2>4=>9 A5B8 
=0 G0AB>B5 2.4 8 5 ��F. 
�57>?0A=>ABL 
15A?@>2>4=>9 A5B8. 
%@02=5=85, 2K1>@ 
8 =0AB@>9:0 
?@>B>:>;>2 

3. %>740=85 A5B8, 
A>AB>OI59 
87 :><<CB0B>@0 
8 <0@H@CB870B>@0 

 (878G5A:0O 
:><<CB0F8O A5B52KE 
CAB@>9AB2 8 :;85=B>2. 
#>=8<0=85 @01>BK 
Auto-MDIX 

=0 ?@0:B8:5. $01>B0 
A ?@>B>:>;0<8 
:0=0;L=>3> C@>2=O 
(Spanning tree protocol, 

CDP, LLDP). 

�57>?0A=>ABL 
:0=0;L=>3> C@>2=O. 

4. #>8A: 8 CAB@0=5=85 
=5?>;04>: 
D878G5A:>3> 
?>4:;NG5=8O 

 #>8A: 107>2KE 
=58A?@02=>AB59 
2 D878G5A:>< 
?@>2>4=>< 
8 15A?@>2>4=>< 
?>4:;NG5=88. 
�7CG5=85 
8=AB@C<5=B>2 
B5AB8@>20=8O 
?@>2>4=>9 
D878G5A:>9 A5B8. 
�7CG5=85 
8=AB@C<5=B>2 
B5AB8@>20=8O 
15A?@>2>4=KE A5B59. 

5. '?@02;5=85 
>@30=870F859 ?@8 
?><>I8 3@C??>2KE 
?>;8B8: 

 �07>20O =0AB@>9:0 
3@C??>2KE ?>;8B8:. 
#>;8B8:8 4;O 
>@30=870F8>==KE 
?>4@0745;5=89 
25@E=53> 8 =86=53> 
C@>2=59. (8;LB@0F8O 
3@C??>2KE ?>;8B8: 
=0 >A=>25 3@C?? 
157>?0A=>AB8. 
(8;LB@0F8O 
3@C??>2KE ?>;8B8: 
=0 >A=>25 WMI. 
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6. %>740=85 
:>@?>@0B82=>9 
87>;8@>20==>9 A5B8 
A >3@0=8G5==K< 
4>ABC?>< 2 8=B5@=5B 

 $01>B0 
A <C;LB825=4>@=K<8 
A5BO<8, 8 A @07=K<8 
"%. �0I8B0 
2=CB@5==53> 
8 2=5H=53> ?5@8<5B@0 
A5B8. �7>;OF8O 
:;85=B>2 
2> 2=CB@5==59 A5B8, 
=0AB@>9:0 4>ABC?0 
2 8=B5@=5B ?@8 
?><>I8 Proxy-
A5@25@0, 
B5@<8=0;L=KE 
A5@25@>2, <56A5B52>3> 
M:@0=0. 

 

 B8G?P 5. $4;D45BF>4 @B5<?PAOI CD<?B:9A<= 

 (@50;87C5BAO 107>2>9->@30=870F859) 
№ ?/? !0720=85 

1;>:0/B5<K/:59A0 
%>45@60=85 

&5>@8O #@0:B8:0 
5.1 �B@CPRF9DA4S 

7D4@BFABEFP 
  

1 �2>4=>5 70=OB85. 
�=AB@C:B06 ?> &�. 
'AB@>9AB2> #�. 
"?5@0F8>==0O A8AB5<0 
Windows 

�=AB@C:B06 ?> B5E=8:5 
157>?0A=>AB8. 
%>AB02;ONI85 
:><?>=5=BK 
?5@A>=0;L=>3> 
:><?LNB5@0. "A=>2K 
@01>BK 2 "% Windows 

#>8A: :><?>=5=B>2 
4;O 
#� ?> E0@0:B5@8AB8:0
<. 

2 #@8:;04=K5 ?@>3@0<<K 
8 D09;>20O A8AB5<0 

�7CG5=85 =01>@0 >D8A=KE 
?@>3@0<<. %?>A>1K 
<0=8?C;OF88 D09;0<8 
8 E@0=8;8I0<8. 

%>740=85 ?@575=B0F89 
8 ;8G=>9 ?0?:8 4;O 
@01>B. 

3 "A=>2K @01>BK 
2 3;>10;L=KE 
8=D>@<0F8>==KE A5BOE 

%?>A>1K ?>8A:0 
8=D>@<0F88 2 �=B5@=5B5. 
(0:BG5:8=3. 
�815@38385=0. 

#@0:B8G5A:0O @01>B0 
?> ?>8A:C 8 0=0;87C 
8=D>@<0F88. 

5.2 $4;D45BF>4 >BAJ9CJ<<   
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1 (>@<8@>20=85 8458  5B>4K @07@01>B:8 8458. 
 >73>2>9 HBC@<. 

�=0;87 
ACI5AB2CNI8E 
@5H5=89 

2 #@>@01>B:0 8458, 2K1>@ 
A@54K @07@01>B:8 

�AB>G=8:8 8=D>@<0F88. 
�@8B5@88 >F5=:8 
8=D>@<0F88.  
 

�=0;87 8AB>G=8:>2 
8=D>@<0F88, 
>?@545;5=85 A@54K 
@07@01>B:8. 
 

3 (>@<8@>20=85 
287C0;L=>3> AB8;O 

�06=>ABL 287C0;L=>3> 
AB8;O. *25B>20O ?0;8B@0. 
 

(>@<8@>20=85 UI-
=01>@0 

4 

 

%>740=85 ?@>B>B8?0 "A>15==>AB8 
?@>B>B8?8@>20=8O. -B0?K 
@07@01>B:8 ?@8;>65=8O. 

%>740=85 ?@>B>B8?0. 

5.3 "EAB6O 
CDB7D4@@<DB64A<S.  

  

1 'AB0=>2:0 8 7=0:><AB2> 
A> A@54>9 @07@01>B:8 

�=B5@D59A 8 2>7<>6=>AB8 
A@54K. "A=>2=>9 
8=AB@C<5=B0@89. 

%>740=85 
A>1AB25==>3> ?@>5:B0. 

2 �AB@>5==K5 :><0=4K �7CG5=85 2A5E A>G5B0=89 
:;028H 1KAB@>3> 4>ABC?0. 

$5H5=85 7040G. 

3 #5@5<5==K5 8 B8?K 
40==KE 

%?>A>1K >1JO2;5=8O 
?5@5<5==KE. "A=>2=K5 
B8?K 40==KE. 
�@8D<5B8:0. 

�K?>;=5=85 7040=89 
=0 ?@5>1@065=85 
40==KE. 

4 �>38:0 %?>A>1K ?>AB@>5=8O 
;>38G5A:8E :>=AB@C:F89. 
�>38G5A:85 >?5@0B>@K. 

�K?>;=5=85 7040=89 
=0 ?>AB@>5=85 
;>38G5A:8E 
:>=AB@C:F89. 

5 �5B2;5=85 �0A:04=K5 ;>38G5A:85 
:>=AB@C:F88. 
�;3>@8B<870F8O.  

�K?>;=5=85 7040=89 
=0 ?>AB@>5=85 
;>38G5A:8E 
:>=AB@C:F89. 

6 *8:;K  �84K F8:;>2 8 A?>A>1K 
8E 8A?>;L7>20=8O. 

�K?>;=5=85 7040=89 
=0 ?>AB@>5=85 F8:;>2. 

7  0AA82K �84K 8 >A>15==>AB8 
:>;;5:F89. 

�K?>;=5=85 7040=89 
=0 ?>AB@>5=85 
:>;;5:F89. 

8 (C=:F88  >48D8:0B>@K 4>ABC?0. 
"A>15==>AB8 DC=:F89. 
�>:0;L=K5 8 3;>10;L=K5 
?5@5<5==K5. "A=>2K ""#. 

�K?>;=5=85 7040=89 
=0 ?>AB@>5=85 
DC=:F89. 

9 #@5@K20=8O #>=OB85 ?@5@K20=8O, 
?@8<5@K 53> ?@8<5=5=8O. 

$5H5=85 7040G. 
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5.4 $4;D45BF>4 8<;4=A4 
CD<?B:9A<S 

  

1 %@540 287C0;L=>9 
@07@01>B:8. 

%@540 @07@01>B:8 Piskel. 
-<C;OB>@ 0=4@>84-
CAB@>9AB2, AB@C:BC@0 
0=4@>84-?@>5:B0. 

$5H5=85 7040G. 

2 "A=>2K 3@0D8:8 
2 ?@8;>65=8OE 

%?>A>1K 7040=8O 
@0A?>;>65=8O M;5<5=B>2 
C?@02;5=8O =0 M:@0=5 
CAB@>9AB20; COA=5=85 
=5>1E>48<>AB8 7040=8O 
@0A?>;>65=8O 
C=825@A0;L=> 4;O <=>38E 
CAB@>9AB2. 

$5H5=85 7040G. 

3 �87C0;L=K5 M;5<5=BK 
8=B5@D59A0 

�7CG5=85 >A=>2=KE 
:><?>=5=B>2 4;O 
@07@01>B:8 8=B5@D59A0. 

$5H5=85 7040G. 

4 !0AB@>9:0 M;5<5=B>2 
8=B5@D59A0 

 5E0=87< >1@01>B:8 
A>1KB89 8=B5@D59A0 
2 0=4@>84-?@8;>65=88. 

$5H5=85 7040G. 

5 %>740=85 0=8<0F88 %>AB02;5=85 ?>:04@>2>3> 
42865=8O :064>3> 
>1J5:B0. 

$5H5=85 7040G. 

5.5 #DB9>FA4S 
89SF9?PABEFP.  

  

1 $01>B0 =04 ?@>5:B0<8 #>;L7>20B5;LA:85 
M;5<5=BK 4;O >B>1@065=8O 
A?8A>G=KE 40==KE. 

$5H5=85 
?@0:B8G5A:8E 7040G. 

2 �0I8B0 ?@>5:B>2 #>=OB85 «A?8A>:» :0: 
AB@C:BC@0 40==KE, 
87CG5=85 =081>;55 
@0A?@>AB@0=ё==KE 
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1. $5:C@@5=B=K5 
=59@>==K5 A5B8 
 

%B@C:BC@0 
@5:C@@5=B=KE 
=59@>==KE A5B59 
=0 ?@8<5@5 =59@>==KE 
A5B59 A 4>;3>9 
:@0B:>A@>G=>9 
?0<OBLN. 

#@>3=>78@>20=85 
2@5<5==>3> @O40 A ?><>ILN 
@5:C@@5=B=>9 =59@>==>9 
A5B8 

2. �=0;87 B>=0;L=>AB8 
A>>1I5=89 
 

 5B>4K <0H8==>3> 
>1CG5=8O A CG8B5;5< 
4;O A5=B8<5=B-0=0;870, 
:>@?CAK 8 >A>15==>AB8 
?@5420@8B5;L=>9 
>1@01>B:8 40==KE, 
?@8<5@K. 

�=0;87 B>=0;L=>AB8 
?C1;8:0F89 2 Twitter 

A2O70==KE A 7040==K< 
A>1KB85<. 

3. �K45;5=85 
8<5=>20==KE 
ACI=>AB59 2 B5:AB5 
  

�5:B>@870F8O B5:AB>2, 
A<KA;>2K5 
?@>AB@0=AB20 3 
=59@>A5B52>9 ?>4E>4. 
%CI5AB2CNI85 
@5H5=8O 4;O @CAA:>3> 
O7K:0. 

�K45;5=85 8<5=>20==KE 
ACI=>AB59 2 ?C1;8:0F8OE 
2 Twitter, A2O70==KE 
A 7040==K< A>1KB85< 
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GCD46?9A<S 
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1.1. #?4A<DG9@O9 D9;G?PF4FO 

 

#;0=8@C5<K5 @57C;LB0BK 4>?>;=8B5;L=>9 >1I5>1@07>20B5;L=>9 

>1I5@072820NI59 ?@>3@0<<K: 

#D98@9FAO9: 

 AD>@<8@>20=> ?@54AB02;5=85 > A>2@5<5==KE B5=45=F8OE 

8 ?5@A?5:B820E @0728B8O :><?LNB5@=KE B5E=>;>389; 

 AD>@<8@>20=K A?5F80;L=K5 :><?5B5=F88 2 >1;0AB8 :><?LNB5@=KE 

B5E=>;>389; 

 AD>@<8@>20=K 0:BC0;L=K5 8 2>AB@51>20==K5 7=0=8O, =02K:8 

8 :><?5B5=F89 2 AD5@5 8=D>@<0F8>==KE 8 B5;5:><<C=8:0F8>==KE 

B5E=>;>389; 

 AD>@<8@>20=K >A=>2K B5E=8G5A:>9 3@0<>B=>AB8 8 =02K:8 2;045=8O 

107>2>9 B5E=8G5A:>9 B5@<8=>;>3859. 

 9F4CD98@9FAO9:  

 @0728B> C<5=85 ?;0=8@>20BL A2>8 459AB28O A CGёB>< D0:B>@0 2@5<5=8; 

 @0728B> >B25BAB25==>5 >B=>H5=85 : CG5=8N; 

 @0728BK A?>A>1=>AB8 : A0<>>1@07>20=8N A@54AB20<8 

8=D>@<0F8>==KE B5E=>;>389; 

 @0728BK A?>A>1=>AB8 :><<C=8:0F88 ?@8 @01>B5 8 A>B@C4=8G5AB25 

A> A25@AB=8:0<8 2 ?@>F5AA5 >1@07>20B5;L=>9, CG51=>-8AA;54>20B5;LA:>9 

8 ?@>5:B=>9 45OB5;L=>AB8. 

�<KABEFAO9:  

 @0728B> C<5=85 @01>B0BL 2 3@C??5; 

 AD>@<8@>20=> C?>@AB2> 2 4>AB865=88 @57C;LB0B0; 

 AD>@<8@>20=> >B25BAB25==>5 >B=>H5=85 : B@C4C; 

 AD>@<8@>20=> C2068B5;L=>5 >B=>H5=85 : >:@C60NI8<. 
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 B8G?P 1. «�AF9DA9F-59;BC4EABEFP» 

#D98@9FAO9 D9;G?PF4FO: 

 7=05B ?@028;0 157>?0A=>3> 2545=8O ;8G=>3> 0::0C=B0 2 A>F80;L=KE 

A5BOE, 2 B>< G8A;5 E@0=5=85 ?5@A>=0;L=KE 40==KE, ?0@>;59, D>B> 8 2845>; 

 2;0455B 107>2K<8 =02K:0<8 >1@0I5=8O A ?@>3@0<<0<8, >B25G0NI8E 

70 157>?0A=>ABL CAB@>9AB20 Windows; 

 2;0455B 107>2K<8 =02K:0<8 >1@0I5=8O A ?@>3@0<<0<8, >B25G0NI8E 

70 157>?0A=>ABL <>18;L=KE CAB@>9AB20. 

 B8G?P 2. «�AF9DA9F 69M9=» 

#D98@9FAO9 D9;G?PF4FO: 

 7=05B A?>A>1K @01>BK A >1;0G=K<8 E@0=8;8I0<8; 

 7=05B A?>A>1K @01>BK A Blynk IoT platform; 

 2;0455B AB0@B>2K<8 =02K:0<8 ?@>3@0<<8@>20=8O; 

 C<55B ?@>3@0<<8@>20BL 28@BC0;L=K5 A5@28AK. 

 B8G?P 3. «$4;D45BF>4 6<DFG4?PAB= < 8BCB?A9AAB= D94?PABEF<» 

#D98@9FAO9 D9;G?PF4FO: 

 7=05B 107>2K5 B@51>20=8O : 48709=C ?@8;>65=8O AR/VR; 

 C<55B 8A?>;L7>20BL A>2@5<5==K5 O7K:8 ?@>3@0<<8@>20=8O 2 VR/AR 

@07@01>B:5;  

 C<55B 8A?>;L7>20BL 107>2K5 ?@8=F8?K EC4>65AB25==>3> 48709=0; 

 7=05B 107>2K5 >A>15==>AB8 3@0D8G5A:>3> ?@>3@0<<8@>20=8O; 

 7=05B 107>2K5 >A>15==>AB8 >?B8<870F88 ?@8;>65=89 4;O 

PC 8 <>18;L=KE CAB@>9AB2 8 ?@>D09;8=3; 

 7=05B >A>15==>AB8 A1>@:8 ?@8;>65=8O, ?@028;L=> A>18@05B 

8 70?CA:05B «18;4». 

 B8G?P 4. «%9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9» 

#D98@9FAO9 D9;G?PF4FO: 

 C<55B =0AB@0820BL 1>;LHCN A5B52CN 8=D@0AB@C:BC@C, 

2>AAB0=02;820BL 5ё @01>B>A?>A>1=>ABL ?>A;5 A1>52; 
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 2;0455B =02K:0<8 C40;5==>3> 04<8=8AB@8@>20=8O; 

 7=05B ?@028;0 @01>BK A ?>;L7>20B5;O<8 A5B8, C<55B ?@>2>48BL 

8=AB@C:B06 4;O :;85=B>2 A5B52>9 8=D@0AB@C:BC@K; 

 2;0455B =02K:0<8 >15A?5G5=8O 70I8BK A5B52KE CAB@>9AB2; 

 7=05B >A=>2K ?>AB@>5=8O A5B59 C@>2=O =51>;LH8E >D8A>2 

8 D8;80;>2; 

 2;0455B =02K:0<8 04<8=8AB@8@>20=8O; 

 7=05B 8 C<55B @01>B0BL A >A=>2=K<8 A5B52K<8 ?@>B>:>;0<8, A5B52K<8 

A;C610<8, A@54AB20<8 <>=8B>@8=30. 

 B8G?P 5. «$4;D45BF>4 @B5<?PAOI CD<?B:9A<=» 

#D98@9FAO9 D9;G?PF4FO: 

 7=05B > A>2@5<5==KE 8 ?>?C;O@=KE ?;0BD>@<0E;  

 7=05B 107>2K5 >A=>2K ?@>3@0<<8@>20=8O Java, O7K: @07<5B:8 XML;  

 C<55B ?>;L7>20BLAO >1J5:B=>->@85=B8@>20==K< ?>4E>4>< ?@8 

?@>5:B8@>20=88 8 @07@01>B:5 ?@>3@0<<=>3> >15A?5G5=8O;  

 8<55B ?@54AB02;5=85 >1 0@E8B5:BC@5 ?@8;>65=8O 4;O Android;  

 C<55B ?@>3@0<<8@>20BL B5E=8G5A:85 CAB@>9AB20; 

 8<55B ?@54AB02;5=85 > A>2@5<5==KE =>B0F8OE ?@>3@0<<8@>20=8O 

8 =5:>B>@KE H01;>=0E ?@>3@0<<8@>20=8O.  

 B8G?P 6. « 4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9»,  

(EF4DFB6O= GDB69AP) 

#D98@9FAO9 D9;G?PF4FO: 

 C<55B @01>B0BL A ?@>D8;L=K< ?@>3@0<<=K< >15A?5G5=85< (A@54>9 

?@>3@0<<8@>20=8O Jupyther Notebook, Google Colaboratory); 

 C<55B ?@>3@0<<8@>20BL =0 O7K:5 ?@>3@0<<8@>20=8O Python 

=0 107>2>< C@>2=5. 

 C<55B @01>B0BL A 0;3>@8B<0<8 >1CG5=8O A ?>4:@5?;5=85< 

(�5=5B8G5A:85 0;3>@8B<K, �;3>@8B<K Q-Learning); 

 7=05B 0=A0<1;52K5 <5B>4K <0H8==>3> >1CG5=8O (%B5:8=3, �5338=3, 
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�CAB8=3);   

 C<55B ?@8<5=OBL <5B>4K 3;C1>:>3> >1CG5=8O 8 =59@>==K5 A5B8 

(#5@F5?B@>=K, %25@B>G=K5 =59@>A5B8, $5::C@5=B=K5 A5B8, �2B>M=:>45@K)  

 C<55B 8A?>;L7>20BL :;0AA8G5A:8< 0;3>@8B<0< <0H8==>3> >1CG5=8O 

(C<5=LH5=85 @07<5@=>AB8, ?>8A: ?@028;, :;0AB5@870F8O, @53@5AA8O, 

:;0AA8D8:0F8O) 

 B8G?P 7. « 4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9»,  

(54;B6O= GDB69AP) 

#D98@9FAO9 D9;G?PF4FO: 

 7=05B @07=>>1@0785, 0@E8B5:BC@=K5 >A>15==>AB8 8 ?@8=F8?K @01>BK 

=59@>==KE A5B59; 

 C<55B @01>B0BL A ?@>D8;L=K< ?@>3@0<<=K< >15A?5G5=85<; 

 2;0455B 7=0=8O<8 > 1>;LH8E 40==KE 8 =59@>==KE A5BOE, 

>1 8E A>2@5<5==KE @07=>284=>ABOE 8 >A>15==>ABOE, 0 B0:65 ?@8=F8?0E 

2K1>@0 0@E8B5:BC@K =59@>==KE A5B59 ?>4 ?@0:B8G5A:CN 7040GC; 

 7=05B >1 C3@>70E 8 >?0A=>ABOE 8A?>;L7>20=8O =59@>==KE A5B59. 
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II. �B@C?9>E BD74A<;4J<BAAB-C9847B7<K9E><I GE?B6<= 

2.1. �4?9A84DAO= GK95AO= 7D4H<> 

&01;8F0 3 

  

№ 

C/C 

"EAB6AO9 I4D4>F9D<EF<>< 
B5D4;B64F9?PAB7B CDBJ9EE4 

�B?<K9EF6B K4EB6 
6 7B8/8A9= 

1 �>;8G5AB2> CG51=KE =545;L 36 

2 �>;8G5AB2> G0A>2 2 =545;N 3 

3 �>;8G5AB2> G0A>2 <>4C;O 108  

4 !545;L 2 I ?>;C3>488 16 

5 !545;L 2> II ?>;C3>488   20 

6 !0G0;> 70=OB89 9 A5=BO1@O 

7 �KE>4=K5 4=8   31 45:01@O 3 8 O=20@O  

8 ":>=G0=85 CG51=>3> 3>40 31 <0O 
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2.2. 'E?B6<S D94?<;4J<< B5M9D4;6<64RM9= CDB7D4@@O 

'A;>28O @50;870F88 ?5@2>3> <>4C;O «�=B5@=5B-157>?0A=>ABL»: 

%>45@60=85 <>4C;O @50;87C5BAO ?5403>38G5A:8<8 @01>B=8:0<8 

>1@07>20B5;L=>9 >@30=870F88 =0 B5@@8B>@88 >@30=870F88-CG0AB=8:0. 

#5403>38G5A:85 @01>B=8:8 *5=B@0 F8D@>2>3> >1@07>20=8O 45B59 «IT-:C1» 

«%>;=5G=K9» @50;87CNB :>=AC;LB0B82=K5 <5@>?@8OB8O 4;O ?5403>38G5A:8E 

@01>B=8:>2 >1@07>20B5;L=>9 >@30=870F88 8 >1CG0NI8EAO. 

'A;>28O @50;870F88 2B>@>3> <>4C;O «�=B5@=5B 25I59»: %>45@60=85 

<>4C;O @50;87C5BAO ?5403>30<8 4>?>;=8B5;L=>3> >1@07>20=8O *5=B@0 

F8D@>2>3> >1@07>20=8O 45B59 «IT-:C1» «%>;=5G=K9» =0 B5@@8B>@88 

>@30=870F88-CG0AB=8:0. 

'A;>28O @50;870F88 B@5BL53> <>4C;O «$07@01>B:0 28@BC0;L=>9 

8 4>?>;=5==>9 @50;L=>AB8»: %>45@60=85 <>4C;O @50;87C5BAO ?5403>30<8 

4>?>;=8B5;L=>3> >1@07>20=8O *5=B@0 F8D@>2>3> >1@07>20=8O 45B59 «IT-:C1» 

«%>;=5G=K9» =0 B5@@8B>@88 >@30=870F88-CG0AB=8:0. 

"1I55 :>;8G5AB2> G0A>2 4;O ?>;=>3> >A2>5=8O ?@>3@0<<K 3 112 G0A>2, 

>1O70B5;L=K< <>4C;5< O2;O5BAO «�=B5@=5B 157>?0A=>ABL», 4>?>;=8B5;L=K< 

<>4C;5< O2;O5BAO <>4C;L ?> 2K1>@C >@30=870F88 CG0AB=8:0, @50;87C5BAO 

=0 >A=>20=88 A5B52>3> 4>3>2>@0. 

 4F9D<4?PAB 3 F9IA<K9E>B9 B59EC9K9A<9 

&D95B64A<S > CB@9M9A<R 8?S BD74A<;4J<<-GK4EFA<>4 < 54;B6B= 
BD74A<;4J<<: 

  :><?LNB5@=K9 :;0AA, >B25G0NI89 B@51>20=8O< %0=#8!; 

  :018=5B A 12 @01>G8<8 <5AB0<8 4;O >1CG0NI8EAO, 1 @01>G8< <5AB>< 

4;O ?@5?>4020B5;O (:018=5B 4>;65= 1KBL >A=0Iё= :><?LNB5@0<8 4;O 2A5E 

CG0I8EAO 8 ?@5?>4020B5;O); 

  :0G5AB25==>5 >A25I5=85. 

"5BDG8B64A<9 @B8G?P 1 «�AF9DA9F 59;BC4EABEFP» 

  :><?LNB5@K 8 =>CB1C:8 =0 :064>3> >1CG0NI53>AO 8 ?@5?>4020B5;O; 
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  0:CAB8G5A:0O A8AB5<0; 

  @>CB5@; 

  <56A5B52>9 M:@0= Cisco Firepower 1010 ASA Appliance, Desktop; 

  =0?>;L=0O <>18;L=0O AB>9:0 4;O 8=B5@0:B82=KE 4>A>: 8;8 
C=825@A0;L=>5 =0AB5==>5 :@5?;5=85; 

  4>A:0 <03=8B>-<0@:5@=0O; 
  D;8?G0@B. 

"5BDG8B64A<9 @B8G?P 2 «�AF9DA9F 69M9=» 

 >1@07>20B5;L=K9 =01>@ «'<=K9 4>< �>&8:  2» - 12 HBC:; 

 >1@07>20B5;L=K9 =01>@ «�8=0<8:0 �>&8:  1» - 12 HBC:; 

 >1@07>20B5;L=K9 =01>@ «'<=0O B5?;8F0 �>&8:  2» - 12 HBC:; 

 >1@07>20B5;L=K9 =01>@ «�20=B �>&8:  1» - 6 HBC:; 

 >1@07>20B5;L=K9 =01>@ «%B0@B>2K9 �>&8:  4» - 8 HBC:; 

 >1@07>20B5;L=K9 =01>@ «,:>;L=0O  5B5>AB0=F8O �>&8:  2» - 4 

HBC:8; 

 A1>@=8: 7040=89 «�>=AB@C8@C5< C<=K5 25I8» - 20 HBC:; 

 A1>@=8: 7040=89 «�>=AB@C8@C5< C<=K5 25I8» #@>428=CBK9 

C@>25=L - 20 HBC:; 

 <>18;L=0O ?;0BD>@<0  GB"& 4;O A>@52=>20=89 3 10 HBC:. 

"5BDG8B64A<9 @B8G?P 3 «$4;D45BF>4 6<DFG4?PAB= < 8BCB?A9AAB= 
D94?PABEF<» 

 ?0=>@0<=0O :0<5@0 Insta 360 One x2 

 >G:8 4>?>;=5==>9 @50;L=>AB8 Dream Glass; 

 H;5< 28@BC0;L=>9 @50;L=>AB8 Oculus Rift A :>=B@>;;5@0<8 Oculus 

Touch; 

 <>18;L=K9 H;5< 28@BC0;L=>9 @50;L=>AB8 Oculus Rift Quest 1/2 

A :>=B@>;;5@0<8 Oculus Touch; 

 H;5< 28@BC0;L=>9 @50;L=>AB8 A5<59AB20 Windows Mix Reality; 
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 H;5< 28@BC0;L=>9 @50;L=>AB8 HTC Vive PRO EYE A :>=B@>;;5@0<8 

HTC Vive PRO, 40BG8:0<8 Full Body Tracking 3 HBC:8, 40BG8: 

42865=8O 3C1, :>=B@>;;5@K Valve Index A @0A?>7=020=85 ?>;>65=8O 

?0;LF52; 

 ?;0=H5B=K9 :><?LNB5@ =0 A8AB5<5 Android; 

 ?;0=H5B=K9 :><?LNB5@ =0 A8AB5<5 IOS; 

 2A5=0?@02;5==0O ?;0BD>@<0 4;O VR ?5@542865=8O KAT walk C; 

 A8<C;OB>@ 02B><>18;O A @C;5<, ?540;O<8 8 0280:>=B@>;5@0<8; 

 A<0@BD>= =0 A8AB5<5 Android; 

 H;5< 28@BC0;L=>9 @50;L=>AB8 4;O A<0@BD>=0 A :>=B@>;;5@><; 

 A8AB5<0 6 >A52>3> ?>78F8>=8@>20=8O 4;O <>18;L=>3> H;5<0 NOLO 

CV1; 

 ?5@A>=0;L=K5 :><?LNB5@K 4;O @01>BK A ?@54CAB0=>2;5==>9 

>?5@0F8>==>9 A8AB5<>9 8 A?5F80;878@>20==K< #". 

"5BDG8B64A<9 @B8G?P 4 «%9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9» 

 :><?LNB5@K 8 =>CB1C:8 =0 :064>3> >1CG0NI53>AO 8 ?@5?>4020B5;O; 

 0:CAB8G5A:0O A8AB5<0; 

 @>CB5@; 

 :><<CB0B>@K (=0 24 8 48 ?>@B>2);  

 <0@H@CB870B>@ A 8=B53@8@>20==K<8 A5@28A0<8 Cisco ISR 4321; 

 :015;8 8 >168<=>9 8=AB@C<5=B, :>==5:B>@K; 

 ?0BG-?0=5;L; 

 8=B5@D59A=K9 HWIC <>4C;L; 

 <56A5B52>9 M:@0= Cisco Firepower 1010 ASA Appliance, Desktop; 

 H:0D <>=B06=K9 =0?>;L=K9; 

 <>4C;L SFP+ B@0=A825@ MikroTik S+2332LC10D; 

 kvm :>=A>;L; 

 <>=>1;>G=>5 8=B5@0:B82=>5 CAB@>9AB2>; 
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 =0?>;L=0O <>18;L=0O AB>9:0 4;O 8=B5@0:B82=KE 4>A>: 8;8 

C=825@A0;L=>5 =0AB5==>5 :@5?;5=85; 

 4>A:0 <03=8B>-<0@:5@=0O; 

 D;8?G0@B. 

"5BDG8B64A<9 @B8G?P 5 «$4;D45BF>4 @B5<?PAOI CD<?B:9A<=» 

 =>CB1C: ?@5?>4020B5;O HP Pavilion Gaming laptop 17 2 :><?;5:B5; 

 =>CB1C: >1CG0NI53>AO Lenovo v340-17iwl 2 :><?;5:B5 A <KHLN 3 12 

HB; 

 8=B5@0:B82=0O ?0=5;L smart vision DC75-E4A ?>4AB02:>9;  

 Wi-fi @>CB5@ keenetic Ultra; 

 <03=8B=>-<0@:5@=0O 4>A:0 31HB. 

"5BDG8B64A<9 @B8G?< 6-7.  4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9 

 <03=8B=>-<0@:5@=0O 4>A:0 31HB; 

 A>548=5=85 A �=B5@=5B><; 

 :><?LNB5@K 8 =>CB1C:8 (3@0D8G5A:85 AB0=F88) =0 :064>3> 

>1CG0NI53>AO 8 ?@5?>4020B5;O; 

 =>CB1C: HP Pavilion Gaming laptop 17 2 :><?;5:B5; 

 =>CB1C: Lenovo v340-17iwl 2 :><?;5:B5 A <KHLN 3 12 HB; 

 8=B5@0:B82=0O ?0=5;L smart vision DC75-E4A ?>4AB02:>9; 

 2=5H=89 65AB:89 48A: SEAGATE Backup Plus Hub STEL4000200, 

4&�; 

 web-:0<5@0. 

�AHBD@4J<BAAB9 B59EC9K9A<9 8?S BD74A<;4J<<-GK4EFA<>4 

< 54;B6B= BD74A<;4J<< 

 >?5@0F8>==0O A8AB5<0 Windows 7,8,10 

 ?>445@68205<K5 1@0C75@K (4;O @01>BK LMS): Yandex Browser, 

Chrome, Chrome Mobile, Firefox, Opera, Safari, Mobile Safari, Edge, Python; 

A@540 Wing IDE 101 (25@A88 6 8;8 2KH5) 

 A@540 PyCharm Community Edition 
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 ?0:5B PyQt4 (=0 Qt5) 

 ?0:5B 181;8>B5: A> SciPy: numpy, scipy, matplotlib, ipython + 

ipythonnotebook, sympy, pandas; @5:><5=4C5BAO CAB0=>28BL #" Anaconda. 

�48DB6B9 B59EC9K9A<9 
$50;87>2K20BL ?@>3@0<<C <>3CB ?5403>38 4>?>;=8B5;L=>3> 

>1@07>20=8O, A>>B25BAB2CNI85 ?@>D5AA8>=0;L=><C AB0=40@BC «#5403>3 

4>?>;=8B5;L=>3> >1@07>20=8O 45B59 8 27@>A;KE» (#@8:07  8=8AB5@AB20 B@C40 

8 A>F80;L=>9 70I8BK $>AA89A:>9 (545@0F88 >B 22.09.20213. № 652=). 

#5@2K9 <>4C;L ?@>3@0<<K «�=B5@=5B-157>?0A=>ABL» @50;87C5BAO 

?5403>38G5A:8<8 @01>B=8:0<8 >@30=870F88-CG0AB=8:0. #5403>38 

4>?>;=8B5;L=>3> >1@07>20=8O *5=B@0 F8D@>2>3> >1@07>20=8O 45B59 «IT-:C1» 

«%>;=5G=K9» =0 <5AB0E A>?@>2>640NB ?5403>38G5A:>3> @01>B=8:0 

>1@07>20B5;L=>9 >@30=870F88 A F5;LN :>=AC;LB0B82=>9 ?><>I8. 

�B>@>9 - A54L<>9 <>4C;8 ?@>3@0<<K @50;87CNBAO ?5403>38G5A:8<8 

@01>B=8:0<8 *5=B@0 F8D@>2>3> >1@07>20=8O 45B59 «IT-:C1» «%>;=5G=K9» 

=0 B5@@8B>@88 107>2>9 >@30=870F88. 

 

2.3. (BD@O 4FF9EF4J<< < BJ9ABKAO9 @4F9D<4?O 

%8AB5<0 :>=B@>;O 7=0=89 8 C<5=89 CG0I8EAO ?@54AB02;O5BAO 2 2845 

CGёB0 @57C;LB0B>2 ?> 8B>30< 2K?>;=5=8O 7040=89 >B45;L=KE :59A>2 

8 ?>A@54AB2>< =01;N45=8O, >BA;56820=8O 48=0<8:8 @0728B8O >1CG0NI53>AO. 

%8AB5<0 <>=8B>@8=30 @57C;LB0B>2 >1CG0NI8EAO 2KAB@>5=0 A;54CNI8< 

>1@07><: 

 >?@545;5=85 =0G0;L=>3> C@>2=O 7=0=89, C<5=89 8 =02K:>2 (CAB=K9 

>?@>A); 

 ?@><56CB>G=K9 :>=B@>;L ?> 2B>@><C <>4C;N, 10;;K 2KAB02;ONBAO 

70 @5H5=85 7040G (#@8;>65=85 1,2), :0640O 7040G0 >F5=8205BAO 2 2,5 

10;;0, <0:A8<C< 50 10;;>2, 5A;8 7040G0 @5H5=0 2,5 10;;0, 5A;8 7040G0 

G0AB8G=> @5H5=0 1,5 10;;0, 5A;8 =5B ?@028;L=>3> >B25B0 0 10;;>2, 
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<0:A8<C< 50 10;;>2; 

 ?@><56CB>G=K9 :>=B@>;L ?> B@5BL5<C <>4C;N: 10;;K 2KAB02;ONBAO 

70 @5H5=85 7040G (#@8;>65=85 3); 

 ?@>5:B=0O 45OB5;L=>ABL >F5=8205BAO A>3;0A=> B01;8F5 (#@8;>65=85 5); 

 8B>3>2K9 :>=B@>;L: 10;;K 2KAB02;ONBAO 70 2K?>;=5=85 ?@>5:B>2 

(#@8;>65=85 4); 

 B5:CI89 :>=B@>;L ?> 2 <>4C;N >ACI5AB2;O5BAO ?CBё< =01;N45=8O 

8 @5H5=8O 7040G (#@8;>65=85 6); 

 ?@><56CB>G=K9 <>=8B>@8=3 ?> 2 <>4C;N (#@8;>65=85 7); 

 >BA;56820=85 48=0<8:8 @0728B8O >1CG0NI53>AO (#@8;>65=85 8);                 

A?>A>1K ?@>25@:8 C@>2=O >A2>5=8O B5<: >?@>A, B5AB8@>20=85, @5H5=85 

7040G, =01;N45=85, >F5=:0 2K?>;=5==KE A0<>AB>OB5;L=KE @01>B. 

 >=8B>@8=3 4>AB865=8O >1CG0NI8<8AO <5B0?@54<5B=KE @57C;LB0B>2 

(#@8;>65=85 9); 

 <>=8B>@8=3 CA?5H=>AB8 >1CG0NI8EAO 2 @0<:0E @50;870F88 ?@>3@0<<K 

2 A5B52>9 D>@<5 (#@8;>65=85 10); 

 B5AB ?> ?5@2><C <>4C;N «�=B5@=5B-157>?0A=>ABL» (#@8;>65=85 11); 

 :>;;>:28C< ?> B@5BL5<C <>4C;N (#@8;>65=85 12). 

�B>3>20O 0BB5AB0F8O CG0I8EAO ?> ?5@2><C <>4C;N >ACI5AB2;O5BAO ?> 

20-10;;L=>9 H:0;5, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 

&01;8F0 4 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
034 10;;>2 !87:89 

5315 10;;>2 %@54=89 

16320 10;;>2 �KA>:89 

 

�B>3>20O 0BB5AB0F8O CG0I8EAO ?> 2B>@><C <>4C;N >ACI5AB2;O5BAO ?> 

170-10;;L=>9 H:0;5, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 
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&01;8F0 5 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
0334 10;;>2 !87:89 

353135 10;;>2 %@54=89 

1363170 10;;>2 �KA>:89 

 

�B>3>20O 0BB5AB0F8O CG0I8EAO ?> B@5BL5<C <>4C;N >ACI5AB2;O5BAO ?> 

105-10;;L=>9 H:0;5, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 

&01;8F0 6 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
0321 10;;>2 !87:89 

22383 10;;>2 %@54=89 

843105 10;;>2 �KA>:89 

 

�B>3>20O 0BB5AB0F8O CG0I8EAO ?> G5B25@B><C <>4C;N >ACI5AB2;O5BAO 

?> 33-10;L=>9 H:0;5, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 

&01;8F0 7 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
036 10;;>2 !87:89 

7325 10;;>2 %@54=89 

26333 10;;>2 �KA>:89 

  

�B>3>20O 0BB5AB0F8O CG0I8EAO ?> ?OB><C <>4C;N >ACI5AB2;O5BAO ?> 

20-10;L=>9 H:0;5, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 

&01;8F0 8 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
034 10;;>2 !87:89 

5315 10;;>2 %@54=89 

16320 10;;>2 �KA>:89 
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�B>3>20O 0BB5AB0F8O CG0I8EAO ?> H5AB><C <>4C;N >ACI5AB2;O5BAO ?> 

35-10;L=>9 H:0;5, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 

&01;8F0 9 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
037 10;;>2 !87:89 

8327 10;;>2 %@54=89 

28335 10;;>2 �KA>:89 

 

#>A;5 >A2>5=8O A54L<>3> <>4C;O, >1CG0NI85AO ?@>E>4OB 70I8BC 

8=48284C0;L=KE / 3@C??>2KE ?@>5:B>2 A>3;0A=> ;8ABC >F5=820=8O 

(#@8;>65=85 20).  0:A8<0;L=>5 :>;8G5AB2> 10;;>2 3 20. �B>3>20O 0BB5AB0F8O 

CG0I8EAO ?> A54L<><C <>4C;N >ACI5AB2;O5BAO ?> 20-10;;L=>9 H:0;5, 

:>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O <>4C;O >1@07>20B5;L=>9 

?@>3@0<<K A>3;0A=> B01;8F5: 

&01;8F0 10 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
034 10;;>2 !87:89 

5315 10;;>2 %@54=89 

16320 10;;>2 �KA>:89 

 

�B>3>20O 0BB5AB0F8O CG0I8EAO ?> >1@07>20B5;L=>9 ?@>3@0<<5 

>ACI5AB2;O5BAO ?> 10;;L=>9 H:0;5, ?CB5< AC<<8@>20=8O 10;;>2 8B>3>2>9 

0BB5AB0F88 ?> >1O70B5;L=><C 8 4>?>;=8B5;L=><C <>4C;O<, 2 7028A8<>AB8 

>B 2K1@0==>3> =0?@02;5=8O, :>B>@0O ?5@52>48BAO 2 >48= 87 C@>2=59 >A2>5=8O 

>1@07>20B5;L=>9 ?@>3@0<<K A>3;0A=> B01;8F5: 

#5@2K9 <>4C;L + 2B>@>9 <>4C;L: 

&01;8F0 11 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
0338 10;;>2 !87:89 

393152 10;;>2 %@54=89 

1533190 10;;>2 �KA>:89 
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#5@2K9 <>4C;L + B@5B89 <>4C;L: 

&01;8F0 12 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
0325 10;;>2 !87:89 

26399 10;;>2 %@54=89 

1003125 10;;>2 �KA>:89 

 

#5@2K9 <>4C;L + G5B25@BK9 <>4C;L 

&01;8F0 13 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
0310 10;;>2 !87:89 

11342 10;;>2 %@54=89 

43353 10;;>2 �KA>:89 

 

#5@2K9 <>4C;L + ?OBK9 <>4C;L 

&01;8F0 13 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
038 10;;>2 !87:89 

9331 10;;>2 %@54=89 

32340 10;;>2 �KA>:89 

 

#5@2K9 <>4C;L + H5AB>9 <>4C;L 

&01;8F0 14 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
0311 10;;>2 !87:89 

12343 10;;>2 %@54=89 

44355 10;;>2 �KA>:89 

 

#5@2K9 <>4C;L + A54L<>9 <>4C;L 

&01;8F0 15 

�0;;K, =01@0==K5 CG0I8<AO '@>25=L >A2>5=8O 
038 10;;>2 !87:89 

9331 10;;>2 %@54=89 

32340 10;;>2 �KA>:89 
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2.4.  9FB8<K9E><9 @4F9D<4?O 

2.4.1. "EB59AABEF< B5D4;B64F9?PAB7B CDBJ9EE4 
"1@07>20B5;L=K9 ?@>F5AA >ACI5AB2;O5BAO 2 >G=>9 D>@<5, 2>7<>6=0 

@50;870F8O A ?@8<5=5=85< M;5:B@>==>3> >1CG5=8O 8 48AB0=F8>==KE 

>1@07>20B5;L=KE B5E=>;>389 (�0:>= №273-(3, 3;.2, AB.17, ?.2.). 

2.4.2.  9FB8O B5GK9A<S < 6BEC<F4A<S 

� >1@07>20B5;L=>< ?@>F5AA5 8A?>;L7CNBAO A;54CNI85 <5B>4K: 

 A;>25A=K5 (15A540, >?@>A, 48A:CAA8O 8 B. 4.); 

 83@>2K5; 

 <5B>4 ?@>1;5<=>3> 87;>65=8O (?>AB0=>2:0 ?@>1;5<K 8 @5

H5=85 55 A0<>AB>OB5;L=> 8;8 3@C??>9); 

 <5B>4 ?@>5:B>2; 

 =03;O4=K5: 45<>=AB@0F8O ?;0:0B>2, AE5<, B01;8F, 4803@0<<; 

8A?>;L7>20=85 B5E=8G5A:8E A@54AB2; 

 ?@0:B8G5A:85: ?@0:B8G5A:85 7040=8O; 0=0;87 8 @5H5=85 ?@>1;5<=KE 

A8BC0F89 8 B. 4. 

 «�KBO3820NI0O <>45;L» >1CG5=8O; 

 &$��/#$��; 

 SWOT 3 0=0;87; 

 DataScouting; 

 :59A-<5B>4; 

 <5B>4 Scrum, 5duScrum; 

 <5B>4 «�8709= <KH;5=85», «�@8B8G5A:>5 <KH;5=85»; "A=>2K 

B5E=>;>388 SMART 

2.4.3. (BD@O BD74A<;4J<< B5D4;B64F9?PAB7B CDBJ9EE4 

 HDBAF4?PA4O – ?@54?>;0305B @01>BC ?5403>30 A@07C A> 2A5<8 

>1CG0NI8<8AO 2 548=>< B5<?5 8 A >1I8<8 7040G0<8. �;O @50;870F88 

>1CG5=8O 8A?>;L7C5BAO :><?LNB5@ ?5403>30 A <C;LB8<5480 ?@>5:B>@><, 

?>A@54AB2>< :>B>@KE CG51=K9 <0B5@80; 45<>=AB@8@C5BAO =0 >1I89 M:@0=; 
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 >B??9>F<6A4O 3 MB> D>@<0 A>B@C4=8G5AB20, ?@8 :>B>@>< :>;;5:B82 

>1CG05B :064>3> A2>53> G;5=0 8 :064K9 G;5= :>;;5:B820 0:B82=> 

CG0AB2C5B 2 >1CG5=88 A2>8E B>20@8I59 ?> A>2<5AB=>9 CG51=>9 @01>B5; 

 7DGCCB64O 3 ?@54?>;0305B, GB> 70=OB8O ?@>2>4OBAO A ?>43@C??>9. �;O 

MB>3> 3@C??0 45;8BAO =0 ?>43@C??K =5 1>;55 6 G5;>25:, @01>B0 2 :>B>@KE 

@53C;8@C5BAO ?5403>3><; 

 <A8<6<8G4?PA4O 3 ?>4@07C<5205B 2708<>459AB285 ?@5?>4020B5;O 

A >4=8< >1CG0NI8<AO. �0: ?@028;>, 40==0O D>@<0 8A?>;L7C5BAO 2 A>G5B0=88 

A D@>=B0;L=>9. +0ABL 70=OB8O (>1JOA=5=85 =>2>9 B5<K) ?@>2>48BAO 

D@>=B0;L=>, 70B5< >1CG0NI85AO 2K?>;=ONB 8=48284C0;L=K5 7040=8O 8;8 

>1I85 7040=8O 2 8=48284C0;L=>< B5<?5. 

2.4.4. (BD@O BD74A<;4J<< GK95AB7B ;4ASF<S: 
� >1@07>20B5;L=>< ?@>F5AA5 ?><8<> B@048F8>==>3> CG51=>3> 70=OB8O 

8A?>;L7CNBAO <=>3>>1@07=K5 D>@<K, :>B>@K5 =5ACB CG51=CN =03@C7:C 

8 <>3CB 8A?>;L7>20BLAO :0: 0:B82=K5 A?>A>1K >A2>5=8O 45BL<8 

>1@07>20B5;L=>9 ?@>3@0<<K, 2 A>>B25BAB288 A 2>7@0AB>< >1CG0NI8EAO, 

A>AB02>< 3@C??K, A>45@60=85< CG51=>3> <>4C;O: 15A540, ;5:F8O, <0AB5@-

:;0AA, ?@0:B8G5A:>5 70=OB85, 70I8B0 ?@>5:B>2, :>=:C@A, A>@52=>20=85. 

 9FB8O 6BEC<F4A<O: <>B820F8O, C15645=85, ?>>I@5=85, C?@06=5=85, 

AB8<C;8@>20=85, A>740=85 A8BC0F88 CA?5E0 8 4@. 

#9847B7<K9E><9 F9IAB?B7<<: 8=48284C0;870F88 >1CG5=8O; 3@C??>2>3> 

>1CG5=8O; :>;;5:B82=>3> 2708<>>1CG5=8O; 48DD5@5=F8@>20==>3> >1CG5=8O; 

?@>1;5<=>3> >1CG5=8O; @072820NI53> >1CG5=8O; 48AB0=F8>==>3> >1CG5=8O; 

83@>2>9 45OB5;L=>AB8; :><<C=8:0B82=0O B5E=>;>38O >1CG5=8O; :>;;5:B82=>9 

B2>@G5A:>9 45OB5;L=>AB8; @5H5=8O 87>1@5B0B5;LA:8E 7040G; 

74>@>2L5A15@530NI0O B5E=>;>38O. 
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2.4.5. �<84>F<K9E><9 @4F9D<4?O: 
 5B>48G5A:85 ?>A>18O, @07@01>B0==K5 ?@5?>4020B5;5< 2 A@545 Discord, 

20@80=BK 45<>=AB@0F8>==KE ?@>3@0<<, <0B5@80;K ?> B5@<8=>;>388 #", 

8=AB@C:F88 ?> =0AB@>9:5 >1>@C4>20=8O, CG51=0O 8 B5E=8G5A:0O ;8B5@0BC@0. 

�A?>;L7CNBAO ?5403>38G5A:85 B5E=>;>388 8=48284C0;870F88 >1CG5=8O 

8 :>;;5:B82=>9 45OB5;L=>AB8. 

Discord A5@25@ A<0@B->1@07>20=8O, 4>?>;=ONI89 ?@>F5AA >1CG5=8O: 

https://discord.com/channels/770696230790627398/784681407737364490/784681

4655 55976193 

 

  

https://discord.com/channels/770696230790627398/784681407737364490/7846814655%2055976193
https://discord.com/channels/770696230790627398/784681407737364490/7846814655%2055976193
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%C<EB> ?<F9D4FGDO 

 B8G?P 1. «�AF9DA9F-59;BC4EABEFP» 
1. �0@0=>20 �., �010H �. �=D>@<0F8>==0O 157>?0A=>ABL 8 70I8B0 

8=D>@<0F88. 'G51=>5 ?>A>185 - 4-5 874. $�"$, 2018. 3 336 A.; 

2. �8@N:>2 �. �=D>@<0F8>==0O 157>?0A=>ABL: 70I8B0 8 =0?045=85/ @54. 

 >2G0= �.�. 2-5 874. � �-#@5AA, 2017. 3 434 A.; 

3. �>=40@52 �. �2545=85 2 8=D>@<0F8>==CN 157>?0A=>ABL 

02B><0B878@>20==KE A8AB5<.  �&' 8<5=8 !.-. �0C<0=0, 2016. 3 252 A.; 

4. !5AB5@>2 %. ""A=>2K 8=D>@<0F8>==>9 157>?0A=>AB8". 'G51=8:. �0=L, 

2016. 3 324 A.; 

5. ,0@>20 �.�., �=8A8<>2 �.�., (54>B>20 !.�., ,5;:>2>9 �.�. 

�=B5@=5B-157>?0A=>ABL 157 ?@>1;5<. %>2<5AB=K9 ?;0= 4;O ?5403>3>2, 

@>48B5;59 8 45B59.  5B>48G5A:85 @5:><5=40F88.  >A:20 2020. 3 90 A. 

 

 B8G?P 2. «�AF9DA9F 69M9=» 
1. �>4>2>7>2 �. . « 8:@>:>=B@>;;5@K 4;O A8AB5< 02B><0B8:8». 

'G51=>5 ?>A>185. - �>;>340: �=D@0-�=65=5@8O, 2016. - 164 A.; 

2. �0@0<5=A:8E �.#., �@B5<L52 �. �. �=B5@=5B 25I59. �AA;54>20=8O 

8 >1;0ABL ?@8<5=5=8O.  >=>3@0D8O -  .: !�* �!($�- , 2023. - 188 A.  

3. ,8H>2 ". �. «#@>3@0<<8@C5<K5 :>=B@>;;5@K 2 A8AB5<0E 

?@><KH;5==>9 02B><0B870F88». 'G51=8:. -  .: !�* �!($�- , 2016. - 365 

A. 

%C<EB> ?<F9D4FGDO 8?S 89F9= 

1. �>@45@<0= �. #@>3@0<<8@>20=85 4;O 45B59: �;;NAB@8@>20==>5 

@C:>2>4AB2> ?> O7K:0< Scratch 8 Python.  0==, �20=>2 8 (5@15@, 2017. - 224 

A.; 

2. �659A>= �. Python 4;O 45B59. %0<>CG8B5;L ?> ?@>3@0<<8@>20=8N / 

?5@. A 0=3;. %B0=8A;020 �><0:8=0; [=0CG. @54. �. �1@0<>20]. 4  .:  0==, 

�20=>2 8 (5@15@, 20173320 A.; 

https://www.litres.ru/sharova-l-v/
https://www.litres.ru/anisimov-a-v/
https://www.litres.ru/fedotova-n-a/
https://www.litres.ru/shelkovoy-e-l/
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3. #M9= �. Python 4;O 45B59 8 @>48B5;59. -:A<>, 2017. - 352 A. 

Э?9>FDBAAO9 D9EGDEO 

1. %09B INTERNET OF THINGS NEWS - http://www.theinternetofthings.eu/  

(40B0 >1@0I5=8O: 01.03.2024); 

2. %09B IoT Overview Handbook - http://postscapes.com/internet-of-things-

handbook (40B0 >1@0I5=8O: 01.03.2024);  

3. %09B �>1@> ?>60;>20BL 2 Colaboratory! -

https://colab.research.google.com/notebooks/intro.ipynb# (40B0 >1@0I5=8O: 

01.03.2024); 

4. %09B #8B>=BLNB>@. �5A?;0B=K9 :C@A ?> ?@>3@0<<8@>20=8N A =C;O -  

https://pythontutor.ru/ (40B0 >1@0I5=8O: 01.03.2024). 

 

 B8G?P 3. «$4;D45BF>4 6<DFG4?PAB= < 8BCB?A9AAB= D94?PABEF<» 
1. �03=5@ �. -DD5:B82=>5 ?@>3@0<<8@>20=85 =0 C#. 50 A?>A>1>2 

C;CGH5=8O :>40. - �8;LO<A, 2017. - 224 c.; 

2. �5@=>= �. #@54<5B=>->@85=B8@>20==>5 ?@>5:B8@>20=85. %0<>5 

>A=>2=>5.    �8;LO<A, 2017. - 160 c.; 

3. �0=B5@>B �. "?B8<870F8O ?@>3@0<< =0 C++. #@>25@5==K5 <5B>4K 

?>2KH5=8O ?@>872>48B5;L=>AB8. �8;LO<A, 2017. - 400 c.; 

4. �;5>= ". �@048 :0: EC4>6=8:.10 C@>:>2 B2>@G5A:>3> A0<>2K@065=8O. 

 0==, �20=>2 8 (5@15@, 2016. 3 176 A.; 

5.  8;>2A:0O ".%. 3DS Max 2016. �8709= 8=B5@L5@>2 8 0@E8B5:BC@K.    

#8B5@, 2016. 3 368 A.; 

6.         #5B5;8=, �. .. 3D-<>45;8@>20=85 2 SketchUp 2015 - >B ?@>AB>3> 

: A;>6=><C. %0<>CG8B5;L. � � #@5AA, 2014. 3 344A. 

 B8G?P 4. «%9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9» 
1. �;M: '.  �=B5@=5B: ?@>B>:>;K 157>?0A=>AB8. 'G51=K9 :C@A. 3 %#1.: 

#8B5@, 2020. 3 288 A.: 8;.; 

http://www.theinternetofthings.eu/
http://postscapes.com/internet-of-things-handbook
http://postscapes.com/internet-of-things-handbook
https://colab.research.google.com/notebooks/intro.ipynb
https://pythontutor.ru/
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2.  >38;52 �. �., #0: !. �., )5==5@ �. �. �=D>@<0B8:0: 'G51. ?>A>185 

4;O ABC4. ?54. �C7>2. #>4 @54. �. �. )5==5@0. 3 3-5 874., ?5@5@01. 8 4>?. 3  .: 

�740B5;LA:89 F5=B@ «�:045<8O», 2014. 3 848 A.; 

3. -53;>2 �. .. �0I8B0 :><?LNB5@=>9 8=D>@<0F88 

>B =5A0=:F8>=8@>20==>3> 4>ABC?0. 3 %#1.: �740B5;LAB2> «!0C:0 8 &5E=8:0» 3 

%#1.: �)� 3#5B5@1C@3, 2020. 3 384 A.: 8;. 

 

 B8G?P 5. «$4;D45BF>4 @B5<?PAOI CD<?B:9A<= 

1. �;>E �. Java. -DD5:B82=>5 ?@>3@0<<8@>20=85. Effective Java. 

Programming Language Guide. 874. «�>@8». 2014. 3 310 A.  ISBN 978-5-85582-

347-9.  

2. �>A;8=3 �., �6>9 �., %B8; �., �@0G0 �., �0:;8 �. /7K: 

?@>3@0<<8@>20=8O Java SE 8. #>4@>1=>5 >?8A0=85. The Java Language 

Specification: Java SE8 Edition.874. «�8;LO<A». 2015. 3 672 A.  ISBN 978-5-8459-

1875-8, 978-0-13-390069-9.  

3. �5<0@H0= $.: �3@>20O @07@01>B:0 157 1>;8 8 :@0=G59. �0: 2K68BL 

2 83@>2>9 8=4CAB@88 8 A>E@0=8BL 24>E=>25=85. �740B5;LAB2>: «-:A<>», 2024 

3. - 559 A. ISBN: 978-5-04-195136-8 

4. )0@48 �@09= )., (8;;8?A �. #@>3@0<<8@>20=85 ?>4 Android. Android 

Programming: The Big Nerd Ranch Guide. 874. #8B5@. 2014. 3 592 A.  ISBN 978-

5-496-00502-9, 978-0-321-80433-4.   

 

 B8G?< 6-7. « 4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9» 
1. �0=45@ #;0A �6. Python 4;O A;>6=KE 7040G: =0C:0 > 40==KE 

8 <0H8==>5 >1CG5=85. 3 %#1.: #8B5@, 2020. 3 576 A.; 

2. !8:>;5=:> %. �;C1>:>5 >1CG5=85 [&5:AB]. / C. !8:>;5=:>, �. �04C@8=, 

�. �@E0=35;LA:0O 3 %#1: #8B5@, 2020. 3 480 A.; 

3. ,>;;5 (. �;C1>:>5 >1CG5=85 =0 Python [&5:AB]. / (. ,>;;5. 3 %#1.: 

#8B5@, 2019. 3 400 A.;  
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Э?9>FDBAAO9 D9EGDEO 

1. %09B �>1@> ?>60;>20BL 2 Colaboratory! URL: 

https://colab.research.google.com/notebooks/intro.ipynb# (40B0 >1@0I5=8O: 

01.03.2024); 

2. %09B #8B>=BLNB>@. �5A?;0B=K9 :C@A ?> ?@>3@0<<8@>20=8N A =C;O. 

URL: https://pythontutor.ru/ (40B0 >1@0I5=8O: 01.03.2024); 

3. %8AB5<0 <>=8B>@8=30 8 0=0;870 :>=B5=B0. URL: https://my.kribrum.ru/ 

(40B0 >1@0I5=8O: 01.03.2024); 

4. %>7K:8= �. �. #@>3@0<<8@>20=85 =59@>A5B59 =0 Python / �. �. 

%>7K:8=. URL:https://www.asozykin.ru/courses/nnpython (40B0 >1@0I5=8O: 

01.03.2024); 

5. PyCharm. IDE 4;O ?@>D5AA8>=0;L=>9 @07@01>B:8 =0 Python. URL: 

https://www.jetbrains.com/ru-ru/pycharm/ (40B0 >1@0I5=8O: 01.03.2024); 

6. Jupyter Notebook. URL: https://jupyter.org/ (40B0 >1@0I5=8O: 01.03.2024); 

7. Jupyter Notebook. Motivating Examples. URL: https://jupyter-

notebook.readthedocs.io/en/stable/examples/Notebook/Typesetting%20Equations.

html (40B0 >1@0I5=8O: 01.03.2024); 

8. Keras: The Python Deep Learning Library. URL: https://keras.io/ (40B0 

>1@0I5=8O: 01.03.2024); 

9. Kaggle: Your Machine Learning and Data Science Community. URL: 

https://www.kaggle.com/ (40B0 >1@0I5=8O: 01.03.2024); 

10. Markdown cheat sheet. URL: https://paperhive.org/help/markdown (40B0 

>1@0I5=8O: 01.03.2024); 

11. Python. URL: https://www.python.org/ (40B0 >1@0I5=8O: 01.03.2024); 

12. Ronaghan S. Deep Learning: Which Loss and Activation Functionsshould 

I use? / S. Ronaghan. URL: https://towardsdatascience.com/deeplearningwhich-

loss-and-activation-functions-should-i-use-ac02f1c56aa8 (40B0 >1@0I5=8O: 

01.03.2024) 

 

https://colab.research.google.com/notebooks/intro.ipynb
https://pythontutor.ru/
https://my.kribrum.ru/
https://www.asozykin.ru/courses/nnpython
https://www.jetbrains.com/ru-ru/pycharm/
https://jupyter.org/
https://jupyter-notebook.readthedocs.io/en/stable/examples/Notebook/Typesetting%20Equations.html
https://jupyter-notebook.readthedocs.io/en/stable/examples/Notebook/Typesetting%20Equations.html
https://jupyter-notebook.readthedocs.io/en/stable/examples/Notebook/Typesetting%20Equations.html
https://keras.io/
https://www.kaggle.com/
https://paperhive.org/help/markdown
https://www.python.org/
https://towardsdatascience.com/deeplearningwhich-loss-and-activation-functions-should-i-use-ac02f1c56aa8
https://towardsdatascience.com/deeplearningwhich-loss-and-activation-functions-should-i-use-ac02f1c56aa8
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          %C<EB> ?<F9D4FGDO 8?S 89F9=: 
1. �>@45@<0= �. #@>3@0<<8@>20=85 4;O 45B59: �;;NAB@8@>20==>5 

@C:>2>4AB2> ?> O7K:0< Scratch 8 Python.  0==, (5@15@, 2017. - 224 AB@.; 

2. �659A>= �@833A Python 4;O 45B59. %0<>CG8B5;L 

?> ?@>3@0<<8@>20=8N ?5@. A 0=3;. %B0=8A;020 �><0:8=0; [=0CG. @54. �. 

�1@0<>20].  .:  0==, �20=>2 8 (5@15@, 2017 - 320 A.;  

3. #5B5;8= �... %0<>CG8B5;L  .: � � #@5AA, 2015. - 370 c.; 

4. #@0E>2 �.�. %0<>CG8B5;L Blender 2.7. %#1.: �)�-#5B5@1C@3 

2016. - 400A. 

5. �. #M9=. Python 4;O 45B59 8 @>48B5;59. -:A<>, 2017 - 352 AB@. 
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#@8;>65=85 1 
 

�484K< >BAFDB?PAB= D45BFO CB «�4;B6O9 >BAEFDG>J<< 6 �D8G<AB» 
1. %>7409B5 ?5@5<5==CN a 8 ?@8A2>9B5 59 7=0G5=85 3. �K2548B5 7=0G5=85 

MB>9 ?5@5<5==>9 =0 M:@0=. 

2.  %>7409B5 ?5@5<5==K5 a=10 8 b=2. �K2548B5 =0 M:@0= 8E AC<<C, @07=>ABL, 

?@>872545=85 8 G0AB=>5 (@57C;LB0B 45;5=8O).  

3.%>7409B5 ?5@5<5==K5 c=15 8 d=2. #@>AC<<8@C9B5 8E, 0 @57C;LB0B 

?@8A2>9B5 ?5@5<5==>9 result. �K2548B5 =0 M:@0= 7=0G5=85 ?5@5<5==>9 result. 

4. %>7409B5 ?5@5<5==K5 a=10, b=2 8 c=5. �K2548B5 =0 M:@0= 8E AC<<C. 

5.  %>7409B5 ?5@5<5==K5 a=17 8 b=10. "B=8<8B5 >B a ?5@5<5==CN 

b 8 @57C;LB0B ?@8A2>9B5 ?5@5<5==>9 c. �0B5< A>7409B5 ?5@5<5==CN d, ?@8A2>9B5 

59 7=0G5=85 7. %;>68B5 ?5@5<5==K5 c 8 d, 0 @57C;LB0B 70?8H8B5 2 ?5@5<5==CN 

result. �K2548B5 =0 M:@0= 7=0G5=85 ?5@5<5==>9 result.  

6. !0?8H8B5 A:@8?B, :>B>@K9 AG8B05B :>;8G5AB2> A5:C=4 2 G0A5, 2 ACB:0E, 

2 <5AOF5. 

7.  A>740BL ?5@5<5==K5 name (20H5 8<O), age(2>7@0AB), num(=><5@ H:>;K) 

2K25AB8 2 >4=C AB@>:C ?> ?@8<5@C  "my name is Ivan, my age is 14, my class is 4a" 

8. �A;8 ?5@5<5==0O a 1>;LH5 =C;O, B> 2K2548B5 '�5@=>', 8=0G5 2K2548B5 

'!525@=>'. #@>25@LB5 @01>BC A:@8?B0 ?@8 a, @02=>< 1, 0, -3.  

9. �A;8 ?5@5<5==0O a <5=LH5 =C;O, B> 2K2548B5 '�5@=>', 8=0G5 2K2548B5 

'!525@=>'. #@>25@LB5 @01>BC A:@8?B0 ?@8 a, @02=>< 1, 0, -3. 

10.  �A;8 ?5@5<5==0O $a 1>;LH5 8;8 @02=0 =C;N, B> 2K2548B5 '�5@=>', 8=0G5 

2K2548B5 '!525@=>'. #@>25@LB5 @01>BC A:@8?B0 ?@8 $a, @02=>< 1, 0, -3.  

11. �A;8 ?5@5<5==0O $a <5=LH5 8;8 @02=0 =C;N, B> 2K2548B5 '�5@=>', 8=0G5 

2K2548B5 '!525@=>'. #@>25@LB5 @01>BC A:@8?B0 ?@8 $a, @02=>< 1, 0, -3.  

12. �A;8 ?5@5<5==0O $a =5 @02=0 =C;N, B> 2K2548B5 '�5@=>', 8=0G5 2K2548B5 

'!525@=>'. #@>25@LB5 @01>BC A:@8?B0 ?@8 $a, @02=>< 1, 0, -3. �A;8 ?5@5<5==0O $a 

@02=0 'test', B> 2K2548B5 '�5@=>', 8=0G5 2K2548B5 '!525@=>'. #@>25@LB5 @01>BC 

A:@8?B0 ?@8 $a, @02=>< 'test', 'B5AB', 3. 
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13. �A;8 ?5@5<5==0O a 1>;LH5 =C;O 8 <5=LH5 5-B8, B> 2K2548B5 '�5@=>', 

8=0G5 2K2548B5 '!525@=>'. #@>25@LB5 @01>BC A:@8?B0 ?@8 a, @02=>< 5, 0, -3, 2 

14. �A;8 ?5@5<5==0O $a @02=0 =C;N 8;8 @02=0 42C<, B> ?@8102LB5 : =59 7, 

8=0G5 ?>45;8B5 55 =0 10. �K2548B5 =>2>5 7=0G5=85 ?5@5<5==>9 =0 M:@0=. 

#@>25@LB5 @01>BC A:@8?B0 ?@8 $a, @02=>< 5, 0, -3, 2. 

15. �A;8 ?5@5<5==0O $a @02=0 8;8 <5=LH5 1, 0 ?5@5<5==0O $b 1>;LH5 8;8 

@02=0 3, B> 2K2545B AC<<C MB8E ?5@5<5==KE, 8=0G5 2K2548B5 8E @07=>ABL 

(@57C;LB0B 2KG8B0=8O). #@>25@LB5 @01>BC A:@8?B0 ?@8 $a 8 $b, @02=>< 1 8 3, 0 8 

6, 3 8 5. 

16. �A;8 ?5@5<5==0O $a 1>;LH5 2-E 8 <5=LH5 11, 8;8 ?5@5<5==0O $b 1>;LH5 

8;8 @02=0 6-B8 8 <5=LH5 14-B8, B> 2K2548B5 '�5@=>', 2 ?@>B82=>< A;CG05 

2K2548B5 '!525@=> 

17. �0= @O4 >B 5 4> 15. % ?><>ILN F8:;0 for 8 >?5@0B>@0 if 2K2548B5 

=0 M:@0= AB>;15F B5E M;5<5=B>2 <0AA820, :>B>@K5 1>;LH5 3-E, => <5=LH5 10 

18. �0= @O4 A G8A;0<8 >B -20 4> 50. +8A;0 <>3CB 1KBL ?>;>68B5;L=K<8 

8 >B@8F0B5;L=K<8. !0948B5 AC<<C ?>;>68B5;L=KE M;5<5=B>2 MB>3> @O40 

19. % ?><>ILN F8:;0 for 8 >?5@0B>@0 if ?@>25@LB5 5ABL ;8 2 @O4C M;5<5=B 

A> 7=0G5=85<, @02=K< 4. �A;8 5ABL - 2K2548B5 =0 M:@0= '�ABL!' 8 2K948B5 

87 F8:;0. �A;8 =5B - =8G53> 45;0BL =5 =04>. 

20. 40= @O4 >B -10 4> 20, ?>AG8B0BL AC<<C 7=0G5=89, :>B>@K5 @02=K 8;8 

<5=LH5 1, 0 B0:65 ?>AG8B0BL AC<<C 7=0G5=89, :>B>@K5 1>;LH5 3 8 <5=LH5 8, 

?>AG8B09B5 @07=>ABL MB8E 42CE AC<< 

�064>5 7040=85 >F5=8205BAO 2 10;;0E: 0 8;8 2.5 
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#@8;>65=85 2 

�484K< >BAFDB?PAB= D45BFO CB F9@9: «"D74A<;4J<S 

< HGA>J<BA<DB64A<9 �AF9DA9F4 �9M9=» 
&5<0 1 - "?@545;5=85 ?>=OB8O "�=B5@=5B �5I59". #@8<5@K ?@8<5=5=8O 

"�=B5@=5B0 �5I59". "A=>2=K5 >1;0AB8 ?@8<5=5=8O "�=B5@=5B0 �5I59". 

�AB>@8O ?>O2;5=8O 8 @0728B8O "�=B5@=5B0 �5I59". "A=>2=K5 D0:B>@K, 

?>2;8O2H85 =0 @0728B85 "�=B5@=5B0 �5I59" 

"F5=8205BAO >B 0 4> 8 

&5<0 2 - �>=5G=K5 CAB@>9AB20 8 8E @>;L 2 0@E8B5:BC@5 "�=B5@=5B0 �5I59". 

#@8<5@K 8 >A=>2=K5 >1;0AB8 ?@8<5=5=8O 40BG8:>2 8 0:BC0B>@>2. %?>A>1K 

?>4:;NG5=8O 40BG8:>2 8 0:BC0B>@>2 : <8:@>:>=B@>;;5@0<. $07=8F0 <564C 

<8:@>?@>F5AA>@0<8, <8:@>:>=B@>;;5@0<8 8 <8:@>:><?LNB5@0<8. "?8A0=85 

<8:@>?@>F5AA>@>2 Arduino.  

"F5=8205BAO >B 0 4> 8 

&5<0 3 - $>;L A5B52KE ?>4:;NG5=89 2 "�=B5@=5B5 �5I59". #@>2>4=K5 

8 15A?@>2>4=K5 :0=0;K A2O78. #@>B>:>;K IPv4 8 IPv6. #@8=F8?K ?>4:;NG5=8O 

CAB@>9AB2 2 A5BL 8 A?>A>1K ?5@540G8 8=D>@<0F88. %5B52K5 B>?>;>388, 

?@8<5=O5<K5 4;O ?>4:;NG5=8O :>=5G=KE CAB@>9AB2 2 A5BL. �5A?@>2>4=K5 A5B8 

Wi-Fi. &5E=>;>388 ZigBee 8 55 >A>15==>AB8. &5E=>;>38O Bluetooth Low Energy 

8 55 >A>15==>AB8. &5E=>;>38O LPWAN 8 55 >A>15==>AB8.  

"F5=8205BAO >B 0 4> 8 

&5<0 4 - #@8<5@K A>18@05<KE 8 >1@010BK205<KE 40==KE 2 IoT-A8AB5<0E. 

�>;LH85 �0==K5 (Big Data). "A=>2=K5 E0@0:B5@8AB8:8 �>;LH8E �0==KE. 

%@54AB20 8 8=AB@C<5=BK AB0B8G5A:>9 >1@01>B:8 40==KE. %@54AB20 

8 8=AB@C<5=BK ?>B>:>2>9 >1@01>B:8 40==KE. %@54AB20 8 8=AB@C<5=BK E@0=5=8O 

40==KE. $07=>@>4=>ABL 8 A5<0=B8:0 40==KE. #@8<5=5=85 A@54AB2 

%5<0=B8G5A:>3> �510 4;O A>740=8O 548=>9 A5<0=B8G5A:>9 <>45;8 2 IoT-

A8AB5<0E. #@8<5=5=85 A@54AB2  0H8==>3> "1CG5=8O 4;O >1@01>B:8 40==KE.  

"F5=8205BAO >B 0 4> 8 
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&5<0 5 - %5@28A=>->@85=B8@>20==K5 0@E8B5:BC@K. "1;0G=K5 2KG8A;5=8O. 

�;0AA8D8:0F8O 8 >A=>2=K5 <>45;8 >1;0G=KE 2KG8A;5=89. $>;L >1;0G=KE 

2KG8A;5=89 2 >1@01>B:5 8 E@0=5=88 40==KE, ?>;CG05<KE >B IoT-A8AB5<. 

#@8<5@K >1;0G=KE ?;0BD>@< 8 A5@28A>2 4;O >1@01>B:8 8 E@0=5=8O 40==KE, 

?>;CG05<KE >B IoT-A8AB5<.  

"F5=8205BAO >B 0 4> 8 

&5<0 6 - #@8=F8?K ?@>5:B8@>20=8O 8 A>740=8O ?>;L7>20B5;LA:8E 

?@8;>65=89 8 A5@28A>2 =0 >A=>25 IoT-A8AB5<. #CBL >B IoT-?@>B>B8?0 

4> 70:>=G5==>3> ?@>4C:B0 (A5@28A0).  

"F5=8205BAO >B 0 4> 10 
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#@8;>65=85 3 
 

#DB@9:GFBKA4S 4FF9EF4J<S  
"EAB6O D45BFO 6 D984>FBD9 FD9I@9DAB= 7D4H<>< Blender 

 «�AF9DH9=E CDB7D4@@O < <AEFDG@9AF4?PAO9 ED98EF64 Blender» 
 

�=AB@C:F8O: 40==K9 B5AB 2:;NG05B 2 A51O 15 2>?@>A>2 >B:@KB>3> B8?0 

8 ?@54?>;0305B >48= 20@80=B ?@028;L=>3> >B25B0 4;O :064>3> 2>?@>A0. 

!5>1E>48<> 2K1@0BL ?@028;L=K9 20@80=B 8 70?8A0BL 53> AB@>:5 «>B25B», 

@0A?>;>65==>9 ?>4 ?5@5G=5< 20@80=B>2.  #@8 2>7=8:=>25=88 2>?@>A>2, 

:0A0NI8EAO A>45@60=8O 8 2K?>;=5=8O B5AB0, =5>1E>48<> >1@0B8BLAO 

: ?@5?>4020B5;N.  

1. #DB7D4@@4 Blender 4 QFB 
�. $540:B>@ 25:B>@=>9 3@0D8:8 

�. &5:AB>2K9 @540:B>@ 

�. $540:B>@ 4;O <>=B060 2845>@>;8:>2 

�. #@>3@0<<0 4;O A>740=8O B@ёE<5@=>9 3@0D8:8, 0=8<0F88 

8 8=B5@0:B82=KE ?@8;>65=89 

�. #@>3@0<<0, ?@54=07=0G5==0O 4;O A>740=8O 42C<5@=>9 0=8<0F88 

8 3@0D8:8.  

�. $540:B>@ B@5E<5@=>9 3@0D8:8, ?@54=07=0G5==K9 4;O A>740=8O 

8 <>45;8@>20=8O 8=B5@L5@=KE @5H5=89.  

"F69F: ____ 
 

2. �;@9A<FP @4ELF45 6 Blender @B:AB E CB@BMPR 

�. �;028H8 D 

�. �;028H8 S 

�. �>;5A0 <KH8 

�. �;028H8 F10 

�. �;028H8   

�. �;028H8 L 
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"F69F: ____ 
 

3. 3D->GDEBD CB@B749F BCD989?<FP& 

�. $0A?>;>65=85 >1J5:B>2 

�. �84 ?@>5:F88  

�.  0AHB018@>20=85 >1J5:B0 

�. �84 B5:ABC@K =0 40==>< >1J5:B5 

�. '@>25=L, =0 :>B>@>< @0A?>;>65= >1J5:B  

�. $07<5@ 2K1@0==>3> >1J5:B0 

"F69F: ____ 
 

4. % CB@BMPR 7BDSK9= >?46<L< F 6 D9:<@9 D984>F<DB64A<S @B:AB 
�. %>740BL =>2CN 3@0=L >1J5:B0 

�. #5@5<5AB8BL 2K45;5==K9 >1J5:B 

�. #>25@=CBL >1J5:B 

�.   0AHB018@>20BL 2K45;5==CN >1;0ABL  

�.  0AHB018@>20BL >1J5:B 

�. %>740BL 4C1;8:0B >1J5:B  

"F69F: ____ 
 

5. �?S EB;84A<S 8G5?<>4F4 B5N9>F4 <ECB?P;G9FES >B@5<A4J<S 
>?46<L 

�. Shift + D 

�. Shift + G 

�. Alt + W 

�. Alt + D 

�. W+Shift 

�. C+Shift 

"F69F: ____ 
 

6. �?46<L4 «7» A4 Numpad CB;6B?S9F 
�. ?5@59B8 2 >:=> ?@>5:F88 2840 A1>:C 
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�. ?5@59B8 2 >:=> ?@>5:F88 2840 A25@EC  

�. ?5@59B8 2 >:=> ?@>5:F88 2840 A?5@548 

�. <0AHB018@>20BL >1J5:B  

�. ?5@5<5I0BL >1J5:B 

�. 2@0I0BL >1J5:B 

"F69F: ____ 
 

7. �?46<L4 «1» A4 Numpad CB;6B?S9F 
�. ?5@59B8 2 >:=> ?@>5:F88 2840 A1>:C 

�. ?5@59B8 2 >:=> ?@>5:F88 2840 A25@EC  

�. ?5@59B8 2 >:=> ?@>5:F88 2840 A?5@548 

�. <0AHB018@>20BL >1J5:B  

�. 2@0I0BL >1J5:B ?> 2K45;5==>9 >A8  

�. 0:B828@>20BL ?@82O7:C 

"F69F: ____ 
 

8. �4AAO= <AEFDG@9AF 6 D9:<@9 D984>F<DB64A<S CB;6B?S9F  

 

�. -:AB@C48@>20BL CG0AB>: >1J5:B0 

�. '40;OBL 3@0=8  

�. �>102;OBL 3@0=8  

�.  %@570BL C 2K45;5==KE >1J5:B>2 G0ABL  

�.  0AHB018@>20BL >1J5:B 

�. #5@5<5I0BL 25@E=NN 3@0=L >1J5:B0  

"F69F: ____ 
 

9. �4AAO= Q?9@9AF <AF9DH9=E4 CDB7D4@@O A4;O649FES  
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�. "A=>2=0O ?0=5;L 8=AB@C<5=B>2 

�. #0=5;L C?@02;5=8O 0=8<0F859 

�. �;02=>5 <5=N 

�. �80;>3>2>5 >:=>  

�. #0=5;L @540:B8@>20=8O 

�. "A=>2=>5 <5=N ?@>3@0<<K  

"F69F: ____ 

10. �4AAO= Q?9@9AF <AF9DH9=E4 CB;6B?S9F  

 

�. 'AB0=>28BL B09<5@ 4;O 0=8<0F88 

�. #5@5:;NG8BL @540:B>@ 

�. #5@5:;NG8BL 284 ?@>5:F88 

�. %>E@0=8BL ?@>5:B 

�. �:;NG8BL ?@>F5AA @5=45@8=30 

�. #5@5:;NG8BL @568< @540:B8@>20=8O >1J5:B0 

"F69F: ____ 
 

11. !4 E>B?P>B K4EF9= (areas) @B:AB CB8D4;89?<FP B>AB CD<?B:9A<S? 
�. 3 

�. 2 

�. 5 

�. 4 
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�. 1 

�. 8  

"F69F: ____ 
 

12. � 84AAB@ B>A9 CD98EF46?9AB  

 

�. %E5<0B8G=>5 ?@54AB02;5=85 M;5<5=B>2 AF5=K 

�. !01>@ 8=AB@C<5=B>2  

�. !01>@ <>48D8:0B>@>2 

�. -;5<5=BK 4;O 0=8<0F88 

�. #0@0<5B@K  

�. !0AB@>9:8 >1J5:B>2 AF5=K 

"F69F: ____ 
13. �4AA4S C4A9?P ABE<F A4;64A<9  

 

�. �><0=4=0O ?0=5;L 
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�. #0=5;L 8=AB@C<5=B>2 

�. %2>9AB20 >1J5:B0 8 AF5=K 

�. �>=B5:AB=>5 <5=N 

�. #0=5;L C?@02;5=8O AF5=>9 

�.  #0@0<5B@K 

"F69F: ____ 
 

14. �4AAO= Q?9@9AF <AF9DH9=E4 Blender A4;O649FES  

 
�. "1;0ABL C?@02;5=8O :;NG0<8 0=8<0F88 

�. #0=5;L A2>9AB2 >1J5:B0 8 AF5=K 

�. �><0=4=0O ?0=5;L 

�. #0=5;L 8=AB@C<5=B>2 

�. #0=5;L C?@02;5=8O 42865=85< >1J5:B>2  

�. #0@0<5B@K AF5=K 

"F69F: ____ 
15. #B6BDBF B5N9>F4 @B:AB 6OCB?A<FP, A4:46 7BDSKGR >?46<LG  
�. R 

�. C 

�. G 

�. S 

�. Alt 
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�. F 

"F69F: ____ 
 

 

 

�?RK > F9EFG 
 

1. � 11. � 

2. � 12. � 

3. � 13. � 

4. � 14. � 

5. � 15. � 

6. �  

7. �  

8. �  

9. �  

10. �  

 

 

�D<F9D<< BJ9A<64A<S: 
�064K9 ?@028;L=K9 >B25B @025= >4=><C 10;;C:  

330 10;;>2  C4>2;5B2>@8B5;L=>  

1134 10;;>2  E>@>H> 

15312 10;;>2  >B;8G=> 
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#D<?B:9A<9 4 

�FB7B6O= @BA<FBD<A7 CDB9>FAOI D45BF 
А>FG4?PABEFP CDB5?9@O. �45O, AD>@<C;8@>20==0O 2 ?@>5:B5, 4>;6=0 

8<5BL 7=0G5=85 4;O @5H5=8O A>2@5<5==KE ?@>1;5< 8 7040G :0: 2 >B45;L=>< 

3>@>45, @538>=5, AB@0=5, B0: 8 2 <8@5 2 F5;><. 

�0;;K: 

>B 1 4> 4 10;;>2 3 ACI5AB2C5B 25@>OB=>ABL 0:BC0;870F88 ?@54;0305<>9 

8458 2 1C4CI5<; 

>B 5 4> 8 10;;>2 3 845O 0:BC0;L=0, ?@82545=0 4>:070B5;L=0O 1070; 

>B 9 4> 10 10;;>2 3 845O 2>AB@51>20=0 @50;L=K< A5:B>@></ 

8=4CAB@80;L=K<   ?0@B=5@><. 

!B6<;A4 CD98?4749@B7B D9L9A<O. #@>5:B 2 A2>59 >B@0A;8 4>;65= 1KBL 

8==>20F8>==K<, ?@54;0305<>5 @5H5=85 4>;6=> 1KBL =0?@02;5==> =0 A>740=85 

=>2>3> ?@>4C:B0, CA;C38, B5E=>;>388, <0B5@80;0, =>2>3> 7=0=8O. � ?@>5:B5 

4>;6=K 1KBL >B@065=K ?>8A: 8 0=0;87 ACI5AB2CNI8E @5H5=89 (<5B>4K, 

CAB@>9AB20, 8AA;54>20=8O). 

�0;;K: 

>B 1 4> 4 10;;>2 3 ?@54;>65=85 CG0AB=8:0 8<55B =5:>B>@K5 C=8:0;L=K5 

>A>15==>AB8, A>740NI85 =5>G5284=K5 B5E=>;>38G5A:85 8;8 M:A?;C0B0F8>==K5 

?@58<CI5AB20; 

>B 5 4> 8 10;;>2 - ACI5AB25==0O G0ABL @07@01>B:8 O2;O5BAO =>2>9; 

>B 9 4> 10 10;;>2 3 ?@54;0305<0O 845O O2;O5BAO 01A>;NB=>9 =>2>9. 

#9DEC9>F<6O CD4>F<K9E>B= D94?<;4J<< CDB9>F4. #@54;0305<>5 @5H5=85 

4>;6=> 1KBL 2>AB@51>20=> 8 0:BC0;L=> 4;O 187=5A0, =0C:8, G0AB=>3> A5:B>@0 

M:>=><8:8. 

#>B5=F80;L=K9 1C4CI89 ?@>4C:B 4>;65= 8<5BL 2>7<>6=>ABL @50;870F88. 

�><?;5:A=0O 7040G0, @5H05<0O 2 ?@>5:B5, 4>;6=0 8<5BL 2>7<>6=>ABL 

<0AHB018@>20=8O 8;8 O2;OBLAO ;>:0;L=>9 G0ABLN :@C?=>3> ?@>5:B0. 

�0;;K: 
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>B 1 4> 4 10;;>2 3 A;01> ?@54;>65==>5 @5H5=85 8<55B =87:CN 

2>AB@51>20==>ABL =0 A>2@5<5==KE @K=:0E; 

>B 5 4> 8 10;;>2 3 ?@>2545= 0=0;87 A>2@5<5==KE B@5=4>2, 2KO2;5= F5;K9 

@O4 ?0@B=5@>2, :>B>@K5 <>3CB 1KBL 708=B5@5A>20=K 2 40==>< ?@>5:B5; 

>B 9 4> 10 10;;>23 =0 >A=>25 ?@>2545==>3> 0=0;870 >?@545;5=> <5AB> 

?@>5:B0 2 >B@0A;8, 5ABL ?0@B=5@, :>B>@K9 3>B>2 A>2<5AB=> @50;87>2K20BL ?@>5:B. 

%F9C9AP CDBD45BF>< CDB9>F4 

 9;G?PF4F CDB9>F4. -A:87, <0:5B, ?@>B>B8?, >?KB=K9 >1@075F (=0 :0:>9 

AB0488 ?@>5:B), =0 A:>;L:> @50;87>20= ?@>5:B, ?0A?>@B ?@>5:B0. 

�0;;K: 

>B 1 4> 4 10;;>2 3 5ABL ?0A?>@B ?@>5:B0 8 MA:87; 

>B 5 4> 8 10;;>2 3 5ABL ?>OA=8B5;L=0O 70?8A:0, MA:87 8 <0:5B ?@>5:B0; 

>B 9 4> 10 10;;>2 3 5ABL ?>OA=8B5;L=0O 70?8A:0, MA:87, <0:5B 8 ?@>B>B8? 8;8 

>?KB=K9 >1@075F. 

В;4<@B89=EF6<9. �708<>459AB285 A >1CG0NI8<8AO, ?5403>30<8, 

=0AB02=8:0<8 87 4@C38E >1@07>20B5;L=KE >@30=870F89 (A5B52K<8 ?0@B=5@0<8), 

AB5?5=L CG0AB8O 2 ?@>5:B5 :064>3> G;5=0 :><0=4K. 

�0;;K: 

>B 1 4> 4 10;;>2 3 :><0=40 ?@>5:B0 A>AB>8B 87 3 8 1>;55 G5;>25:, 2A5 @>;8 

2 :><0=45 @0A?@545;5=K. #>25@E=>AB=0O @01>B0 A >1CG0NI8<8AO 4@C3>9 

>1@07>20B5;L=>9 >@30=870F88 (A5B52K<8 ?0@B=5@0<8); 

>B 5 4> 8 10;;>2 3 AD>@<8@>20=0 :><0=40, =0;065=> <56A5B52>5 

2708<>459AB285, G0AB8G=>5 2>2;5G5=85 4@C38E A5B52KE ?0@B=5@>2 (70:07, 

0CBA>@A8=3); 

>B 9 4> 10 10;;>2 3 AD>@<8@>20=0 :><0=40 A <56A5B52K< 2708<>459AB285<, 

?@82;5G5=K =0AB02=8:8, =0;065=> 2708<>459AB285 A A5B52K<8 ?0@B5@0<8. 

#>;=>5 2>2;5G5=85 >1CG0NI8EAO 4@C38E >1@07>20B5;L=KE >@30=870F89 (A5B52KE 

?0@B=5@>2) 2 ?@>5:B. 

�4M<F4 CDB9>F4 
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"D>@<;5=85 ?@575=B0F88. �=D>@<0B82=>ABL, >@838=0;L=>ABL, 

A>>B25BAB285                 ?@54;>65==>9 AB@C:BC@5 ?@575=B0F88. 

�0;;K: 

>B 1 4> 4 10;;>2 3 87 ?@54AB02;5==>9 ?@575=B0F88 =5OA=0 ACBL @5H05<>9 

?@>1;5<K, ACBL ?@54;0305<>3> @5H5=8O, =0@CH5=0 ;>38:0 70I8BK ?@>5:B0, 

A;094K A;8H:>< 703@C65=K 8=D>@<0F859 8;8 =0>1>@>B <8=8<878@>20=K 

4> ?>B5@8 8=D>@<0B82=>AB8. #@575=B0F8O =5 A>>B25BAB2C5B ?@54;>65==>9 

AB@C:BC@5; 
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2 G5@=K9 A?8A>: (8A:;NG0BL 87 4@C759, 1;>:8@>20BL, C40;OBL 87 :>=B0:B>2 8 B. 4.). 

2. �A;8 >=8 2 A?8A:5 <>8E 4@C759 - B> ?@845BAO A<8@8BLAO...  >65B 8< =04>5AB 

CAB@0820BL :815@1C;8=3 =04> <=>9?! 

 

7.  =>385 87 B2>8E A>15A54=8:>2, 4065 B5, :>3> BK 7=05HL ;8G=> :0: 

2>A?8B0==KE 8 :C;LBC@=KE, ?>72>;ONB A515 2 8=B5@=5B5 4@C3>9 AB8;L >1I5=8O, 

4>?CA:0NI89 =0?04:8, @C30B5;LAB20, C?>B@51;5=85 =5=>@<0B82=>9 ;5:A8:8 8 B. ?. 

&515 MB> =5?@8OB=> 8;8 BK, =0?@>B82, 3>B>2 8E ?>445@60BL 8 AG8B05HL, GB> 2 A5B8 

<>6=> 25AB8 A51O 1>;55 A2>1>4=> 8 @0A:>20==>? 

0. !>@<K ?>2545=8O 2 28@BC0;L=>< <8@5 <>3CB >B;8G0BLAO >B ?@8=OBKE 

2 @50;L=>AB8. � MB> =>@<0;L=>! �064K9 2K@0605B A51O, :0: E>G5B! 

1. !0 ?@>AB>@0E 8=B5@=5B0 =5>1E>48<> 25AB8 A51O 01A>;NB=> B0: 65, :0: 

2 687=8: =8:><C =5 3@C18BL, =5 A:25@=>A;>28BL, >AB020BLAO 256;82K< 
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8 4>1@>65;0B5;L=K< ?> >B=>H5=8N : 4@C38< ?>;L7>20B5;O<. 

2. �=>340 <>6=> ?>72>;8BL A515 =03@C18BL, =0?0ABL, 70B@>;8BL... -B> 6 A5BL 

8=B5@=5B0! �;02=>5 ?>B>< 8728=8BLAO. 

 

8. #@8 >1I5=88 2 8=B5@=5B5 :B>-B> ?@>A8B B2>9 =><5@ B5;5D>=0. &K 40HL 53>? 

� 5A;8 40, B> :><C? 

0. !><5@ B5;5D>=0 4 B0:0O 65 AC3C1> ;8G=0O 8=D>@<0F8O, :0: (�" 

8 ?0A?>@B=K5 40==K5, 8 @074020BL 53> =0?@02> 8 =0;52> >G5=L >?0A=> ?> <=>38< 

?@8G8=0<. 

1. +5< 1>;LH5 ;N459 7=0NB <>9 =><5@ B5;5D>=0 - B5< 1>;LH5 :@C3 >1I5=8O 

8 A2O759! 

2. -B> 6 =5 ?0A?>@B=K5 40==K5... �>=5G=>, 40< A2>9 =><5@ B5;5D>=0. 

!> B>;L:> B5<, :B> 4>1028BAO :> <=5 2 4@C7LO! 

 

9. +B> BK 2K15@5HL: ?>A845BL 2 8=B5@=5B5 8;8 A 4@C7LO<8 2 :0D5/=0 ?8:=8:? 

0. % 4@C7LO<8 O <>3C ?>>1I0BLAO 8 G5@57 8=B5@=5B. �0G5< :C40-B> 84B8?! 

1. #>94C 2 :0D5, B0< 254L B>65 <>6=> 2 8=B5@=5B5 ?>A845BL. 

2. �>=5G=> 65 ?>94C A 4@C7LO<8 =0 ?8:=8: 8;8 2 :0D5! �=B5@=5B =8:C40 

=5 45=5BAO. 

 

10. "48= 87 B2>8E 28@BC0;L=KE 7=0:><KE >15I05B B515 =5:CN 2K3>4C 

(?>:C?:C ?@5AB86=>3> 30465B0 A >3@><=>9 A:84:>9, :@C?=K9 2K83@KH 8 B. ?.), 

=> 4;O MB>3> ?@>A8B 2K2540BL 8=D>@<0F8N A 10=:>2A:8E :0@B @>48B5;59 8;8 

A 8E ?0A?>@B>2. �>A?>;L7C5HLAO ;8 BK 53> ?@54;>65=85<? 

0. �>=5G=> 65 =5B! -B> O2=> <>H5==8G5AB2>. �N1K5 0A?5:BK, A2O70==K5 

A D8=0=A0<8, >1AC640BL 2 A5B8 - B01C! 

1. �A;8 A:84:0 1C45B E>@>H0O, B> ?>G5<C 1K =5 2>A?>;L7>20BLAO B0:8< 

H0=A><?! 

2. �A;8 C G5;>25:0 1C45B D>B>3@0D8O =0 53> AB@0=8F5, B> 7=0G8B >= @50;L=K9 

8 5<C <>6=> 4>25@OBL. #>?@>1CN 2K3>4=> ?@8>1@5AB8 GB>-B> =>25=L:>5! 
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11. � 8=B5@=5B5 =0?8A0;8, GB> B5?5@L @>48B5;8 ?> 70:>=C 4>;6=K :C?8BL 

@515=:C ?>?C30O, :0: B>;L:> 5<C 8A?>;=8BAO 10 ;5B. #@54AB02;O5HL? +B> A:065HL 

=0 MB>? 

0. �A;8 AB0BLO >?C1;8:>20=0 =0 A09B5, 0 =5 2 A>F80;L=>9 A5B8 - B> 7=0G8B MB> 

G8AB0O ?@0240! 

1. !5;L7O 25@8BL 2A5<C, GB> =0?8A0=> 2 8=B5@=5B5. 

2. � 8=B5@=5B5 2A5, GB> ?8HCB O2;O5BAO 4>AB>25@=K<! (#>94C ?@>A8BL 

?>?C30O!) 

 

12. �0:CN D>B>3@0D8N BK A:>@55 2K15@5HL 2 :0G5AB25 020B0@:8: A2>9 ?>@B@5B 

8;8 A5<59=>5 D>B> 87 >B?CA:0? 

0. %0<>5 ?@028;L=>5 4 871530BL ?C1;8:0F88 2 A5B8 @50;L=KE D>B>3@0D89 

8 A51O, 8 A2>8E 1;87:8E. 

1. �@C??>2>5 D>B>! &0: <>H5==8:8 =5 ?>9<CB GLO MB> AB@0=8F0! 

2. #>@B@5B, :>=5G=>. �0: 65 <5=O C7=0NB, 5A;8 O :>B8:0 ?>AB02;N? 

 

13. �0: G0AB> 8 2 @073>2>@5 A :5< BK 8A?>;L7C5HL 251-:0<5@C? 

0. �A?>;L7CN B>;L:> A 4@C7LO<8 8 @>4AB25==8:0<8. 

1. �A5340, 5A;8 <=5 :B>-B> 72>=8B. 

2. "G5=L @54:>. � 2>>1I5 O 70:@K20N 2845>:0<5@C, 0 B> 24@C3 <5=O :B>-B> 

2848B 157 72>=:0?! 

 

14. &K G0AB> >1<5=8205HLAO A> A2>8<8 4@C7LO<8 8=B5@5A=K<8 AAK;:0<8, 

=> 70<5G05HL, GB> >48= 87 =8E :>=F5=B@8@C5BAO =0 :0:>9-B> >4=>9 B5<0B8:5 

(>=;09=-83@K, ;>B5@58 A >15I0=85< :@C?=>3> 2K83@KH0, C;CGH0NI85 =0AB@>5=85 

?@5?0@0BK, A09BK A 45?@5AA82=K<8 AB0BLO<8 8 B. ?.). �0: BK A51O A =8< ?>2545HL 

40;LH5? 

0. �A;8 MB> 4@C3 - B> >= ?;>E>3> =5 ?>A>25BC5B! 

1. -B> 6 =5 D8=0=A>2>5 <>H5==8G5AB2>. +B> <=5 1C45B, 5A;8 O 1C4C A<>B@5BL 

MBC 8=D>@<0F8N >B ?@8OB5;O? 

2. !025@=>5 MB>B B>20@8I E>G5B A:;>=8BL 83@>2>9, =0@:>B8G5A:>9, 
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0;:>3>;L=>9 7028A8<>AB8 8;8 2>2;5GL <5=O 2 ?@5ABC?=CN 45OB5;L=>ABL... 

#5@5AB0=C >1I0BLAO A MB8< G5;>25:><! 

 

15.  >65HL ;8 BK ?C1;8:>20BL GC6>5 2845> =0 A2>5< ;8G=>< :0=0;5 

2 YouTube? 

0.  >6=>, => B>;L:> ?>A;5 ?>;CG5=8O @07@5H5=8O 02B>@0 MB>3> 2845>. 

1.  >6=> ?C1;8:>20BL C A51O 2A5 2845>, :>B>@K5 =5 ?><5G5=K ;>3>B8?0<8 8;8 

B>20@=K<8 7=0:0<8 B5;5:0=0;>2. 

2.  >6=>, 5A;8 GC6>5 2845> =5<=>3> 87<5=8BL 3 =0G0;> >B@570BL 8;8 :>=5F, 

8;8 ?@8@8A>20BL GB>-=81C4L. &>340 >=> AB0=5B <>8< 02B>@A:8< ?@>872545=85<. 

 

16. &K ?;0=8@C5HL A45;0BL 2845>70?8AL A2>53> ?CB5H5AB28O =0 A0<>;5B5 

>B @538AB@0F88 =0 AB>9:5 0M@>?>@B0 4> 27;5B0 A0<>;5B0 8 ?@5:@0A=>3> 2840 

87 8;;N<8=0B>@0. &K E>G5HL 2K;>68BL MBC 2845>70?8AL 2 A2>5< 2845>1;>35. -B> 

70:>==>? 

0. �02=> 65 2A5 >3@0=8G5=8O 2 0M@>?>@B0E A=OBK, <>6=> A=8<0BL 

8 D>B>3@0D8@>20BL A:>;L:> C3>4=>! 

1. �A5 ?CB5H5AB285 =5 ?>;CG8BAO 70A=OBL 8 2K;>68BL 3 2 :0:8E-B> G0ABOE 

0M@>?>@B0 <>6=> A=8<0BL, 0 2 :0:8E-B> 3 =5;L7O. 

2. �02=> 65 2A5 >3@0=8G5=8O 2 0M@>?>@B0E A=OBK, <>6=> A=8<0BL 

8 D>B>3@0D8@>20BL A:>;L:> C3>4=>! 

 

17.  >65B ;8 @515=>: 10 ;5B 7025AB8 A515 AB@0=8G:C 2 Facebook? 

0. !5B, =5 <>65B, MB> <>6=> A45;0BL B>;L:> A 18 ;5B, :>340 >= AB0=5B 

A>25@H5==>;5B=8<. 

1. !5B, ?CABL ?>4>645B, :>340 5<C 8A?>;=8BAO 13 ;5B. 

2.  >65B, 5A;8 5<C @07@5H0B @>48B5;8 8;8 70:>==K5 ?@54AB028B5;8. 

 

18. #@0240 ;8, GB> 2A5, GB> 2K ?C1;8:C5B5 2 A2>5< 0::0C=B5 2 A>F80;L=KE A5BOE 

(��>=B0:B5, "4=>:;0AA=8:8, Facebook...), <>65B 1KBL 157 A?@>A0 8A?>;L7>20=> 

=5>3@0=8G5==K< :@C3>< ;8F? 
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0. !5B, MB> =5 B0:, ?> @>AA89A:><C 70:>=>40B5;LAB2C >=8 4>;6=K A=0G0;0 

?>;CG8BL <>5 A>3;0A85 :0: ?@02>>1;040B5;O. 

1. !5B, C <5=O 70:@KBK9 ?@>D8;L! �A5, GB> <=>N ?C1;8:C5BAO, 284=> B>;L:> 

<>8< 4@C7LO<. 

2. �0, ?@0240, 8=0G5 O 1K ?@>AB> =5 A<>3 7025AB8 B0< A2>9 0::0C=B. 

 

19. +B> B0:>5 F8D@>2>9 ?>@B@5B? 

0. #>@B@5B =0 F8D@>2>< =>A8B5;5 

1. (>B>, 2>7@0AB, =><5@ B5;5D>=0 

2. �8G=K5 D>B>, 2845>, 8=D>@<0F8O > @>4AB25==8:0E 8 A515 

 

20. #>4B25@640O A>3;0H5=85 «2A;5?CN» :0:>9-;81> CA;C38, BK =5 <>65HL: 

0. #>;CG8BL 2K83@KH. 

1. �8H8BLAO ?5@A>=0;L=KE 40==KE, E@0=OI8EAO =0 M;5:B@>==>< CAB@>9AB25. 

2. "D>@<8BL ?;0B=K5 ?>4?8A:8/CA;C38. 

 

�;NG : B5ABC 
 

=><5@ 
2>?@>A0 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

25@=K9 
>B25B 

0 0 1 1 1 1 1 0 2 0 1 0 0 2 0 1 1 2 2 0 

 

�D<F9D<< BJ9A<64A<S: 
�064K9 ?@028;L=K9 >B25B @025= >4=><C 10;;C:  

430 10;;>2  C4>2;5B2>@8B5;L=> 

1535 10;;>2  E>@>H> 

20316 10;;>2  >B;8G=> 
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#@8;>65=85 12 
 

�B??B>6<G@  
 

1. "A25I5=85 ?>AB>O==> <5=O5BAO, B> A25B;55B, B> B5<=55B. 

1.1 &0: @01>B05B 02B>M:A?>78F8O. "B:;NG8BL 5ё A>2A5< 8;8 =0AB@>8BL 

<>6=> G5@57 ?>AB?@>F5AA.  

�;O >B:;NG5=8O 2KAB02LB5 <8=8<0;L=>5 8 <0:A8<0;L=>5 7=0G5=85 

>48=0:>2K< 2 @0745;5 M:A?>78F88 2 =0AB@>9:0E ?>AB?@>F5AA0.  

2. "1J5:BK 8AG570NB ?@8 >B40;5=88 :0<5@K. 

2.1. #@>25@O5< ;>4K: =C6=> ?@>25@8BL :0: 2K3;O48B 0AA5B 2 @07=KE ;>40E, 

2>7<>6=> 2 >4=>< 87 =8E 53> =5 284=> 2>2A5. &0: 65 C ;>4>2 5ABL 2>7<>6=>ABL 

A:@K20BL >1J5:B 2 7028A8<>AB8 >B =0AB@>5: 3@0D8:8  

#@>25@O5< 48AB0=F8N ?@>@8A>2:8 C >1J5:B>2 (:C;8=3): C >4=8E 0AA5B>2 

=0 C@>2=5 (=0?@8<5@, AB0B8: 8;8 A:5;5B0; <5H8) MB> =0AB@>9:0 draw distance, 

C 4@C38E (=0?@8<5@, C D>;8060) MB> cull distance 

#@>25@O5< <0B5@80;: 8I5< 2 <0B5@80;5 2A5 =>4K, :>B>@K5 B0: 8;8 8=0G5 

<>3CB 1KBL A2O70==K A 48AB0=F859 8;8 3;C18=>9 ?8:A5;59, =0?@8<5@ DC=:F8O 

CameraDepthFade 8;8 Distance_Blend 8;8 ?@>AB> Camera Distance 2 A>G5B0=88 

A Absolute World Position <>65B A:@K20BL >1J5:B =0 >?@545;5==>9 48AB0=F88 

>B :0<5@K 

�0C=4 1>:AK: ?@>25@O5< 4>AB0B>G5= ;8 @07<5@ 10C=4 1>:A0 >1J5:B0 4;O 

>B>1@065=8O, <>6=> ?>?@>1>20BL A8;L=> C25;8G8BL 10C=4 1>:A 4;O ?@>25@:8. 

3. �<?>@B8@CN <5H, 0 >= @0745;L=K<8 :CA:0<8 2 4286:5. �0: 

8<?>@B8@>20BL >4=8< <5H5<? 

3.1. %0<K< ;CGH8< @5H5=85< 1C45B >1J548=8BL <5H 2 ;N1>< 3D ?0:5B5, 

=>, 5A;8 B0:>9 2>7<>6=>AB8 =5B, B> 2 >:=5 8<?>@B0 =C6=> ?>AB028BL 30;>G:C 

Combine Meshes. 

4. �<?>@B8@CN <5H, 0 ?82>B =5 B0<, 345 2 34 ?0:5B5. 

4.1. %1@>ALB5 ?>78F8N <>45;8 2 0.0.0. 2 3D @540:B>@5, GB>1K >AL :>>@48=0B 

8 ?82>B A>2?040;8, B>340 >= 8<?>@B8@C5BAO :>@@5:B=>. 

5.  >6=> ;8 ?><5=OBL ?82>B 2 4286:5? 



 

 

110 

5.1. �CGH5 A45;0BL MB> 87=0G0;L=> 2 3D @540:B>@5, => 5A;8 20< MB>B A?>A>1 

=5 ?>4E>48B, B> <>6=> 45;0BL B0: 8;8 B0:. 

6. �0: 8<?>@B8@>20BL @07>< AF5=C, A>E@0=OO 8 ?82>BK >1J5:B>2 

8 ?>78F88? 

6.1. �A;8 ?@8 8<?>@B5 C1@0BL 30;>G:C Transform Vertex to Absolut, 

B> C :064>3> >1J5:B0 1C4CB A>E@0=5=K ?82>BK, => ?>78F88 =0 AF5=5 

=5 A>E@0=OBAO. 

+B>1K A>E@0=8BL 8 ?>78F88 8 ?82>BK >1J5:B>2, <>6=> 8<?>@B8@>20BL 

AF5=C G5@57 File 4 Import Into Level. #82>BK >1J5:B>2 A>E@0=OBAO, 0 A0<8 

>1J5:BK 1C4CB @0AAB02;5=K =0 C@>2=5 :0: 2 3D ?0:5B5. &0: 65 B0< 5ABL >?F8O 

8<?>@B8@>20BL A@07C :0: >B45;L=CN AF5=C 2 1;N?@8=B 0:B>@5.�;8 65 <>6=> 

2>A?>;L7>20BLAO ?;038=0<8 4;O ?5@5=>A0 87 20H53> 3D ?0:5B0 2 0=@8;. &0:>5, 

=0?@8<5@, ?>72>;O5B 45;0BL ?;038= Datasmith. 

7. Unreal Engine 7028A =0 ?5@2>< >B:@KB88 ?@>5:B0. %B>8B =0 45% (95%, 

39%, 50% _?>4AB02LB5 A2>N F8D@C). -B> =>@<0;L=>? %:>;L:> 640BL B>? 

7.1. �0, 2 1>;LH8=AB25 A;CG052 MB> =>@<0;L=>. #@8 ?5@2>< 70?CA:5 ?@>5:B0 

?@>8AE>48B :><?8;OF8O H5945@>2. �K <>65B5 ?@>25@8BL MB> 2 48A?5BG5@5 7040G 

4 ?@>F5AAK Shader compiler.  

8. �0: ?@028;L=> ?5@5=5AB8 0AA5B 2 4@C3>9 ?@>5:B? �0: ?5@540BL 0AA5B 

4@C3><C G5;>25:C? #>;><0;8AL 0AA5BK ?@8 ?5@5=>A5. #CB8 : B5:ABC@0< 

?>B5@O=K, <0B5@80;K =5 <0B5@80;K, =8G53> =5 @01>B05B. �0000. 

8.1. +B>1K ?5@5<5AB8BL 0AA5B 2 4@C3>9 ?@>5:B, #�  ?> 0AA5BC 2 :>=B5=B 

1@0C75@5 4 Asset Actions 4 Migrate. � >:=5 2K1>@0 <5AB0 C:070BL ?0?:C Content 

2B>@>3> ?@>5:B0, 2 :>B>@K9 =C6=> ?5@540BL 0AA5B.  

9.  >6=> ;8 :0:-B> 2KB0I8BL 0AA5BK 2 4@C3>9 4286>: 8;8 3D ?0:5B? 

9.1. �0, 4;O =5:>B>@KE 0AA5B>2 MB> 2>7<>6=>, =0?@8<5@, 4;O <>45;59 8;8 

B5:ABC@. � :>=B5=B 1@0C75@5 #�  ?> 0AA5BC 4 Asset Actions 4 Export.  >45;8 

M:A?>@B=CBAO 2 D>@<0B5 fbx, 0 B5:ABC@K 2 tga. 

10. �0: ?5@5=5AB8 ?@>5:B 87 4.26 2 4.25 (87 ;N1>9 4@C3>9 AB0@H59 25@A88 

2 <;04HCN)? 

10.1. �>>1I5 0=@8; =5 ?>445@68205B >1@0B=CN A>2<5AB8<>ABL, ?>MB><C 



 

 

111 

D09;K 87 1>;55 ?>74=8E 25@A89 ?@>AB> =5 1C4CB 284=K 2 1>;55 @0==8E. 

11. �AA5BK 87 <0@:5B?;59A0 701820NB 48A: %, E>BO O 4>102;ON 

8E 2 ?@>5:BK, :>B>@K5 ;560B 2 4@C38E <5AB0E. 

11.1. #5@54 B5< :0: 4>1028BL 0AA5BK 2 2K1@0==K9 20<8 ?@>5:B, >=8 

A:0G820NBAO 2 Vault Cache 87 :>B>@>3> ?>B>< :>?8@CNBAO 2 C:070==K5 20<8 

?@>5:BK. #> 45D>;BC >= @0A?>;>65= =0 48A:5 %. �7<5=8BL 53> @0A?>;>65=85 

<>6=> G5@57 ;0C=G5@. Epic Games Launcher 4 Settings 4 Vault Cache Location. 

12. / 70?5: A25B 8 GB>-B> ?>H;> =5 B0:. 

12.1. #@>25@8BL =0AB@>9:8: %B0B8G=K9 A25B (Lightmass) 

2 UE 8 UV @0725@B:0 4;O Lightmass. 

�A;8 2K C25@5=K, GB> E>@>H> ?>=8<05B5, GB> B0:>5 70?5:0=85, <>6=> 

?>8A:0BL @5H5=85 A2>59 ?@>1;5<K 2>B BCB (>@838=0;), (0 BCB ?5@52>4 =0 @CAA:89) 

8;8 2>B BCB 2 >DD 4>:0E. 

13. #>A;5 70?5:0=8O >1J5:B\>1J5:BK AB0=>2OBAO G5@=K<8 8;8 >G5=L 

AB@0==> >A25I5==K<8. 

13.1. �5;> 2 ?;>E>9 @0725@B:5 4;O ;09B<0?K (;81> 8 2>2A5 5ё >BACBAB288). 

14. #>A;5 70?5:0=8O B5=L ?8:A5;L=0O. 

14.1. #@>25@LB5 20HC @0725@B:C 4;O ;09B<0?K, C4>AB>25@LB5AL GB> ?8:A5;8 

2>7=8:0NB =5 87-70 B>3>, GB> M;5<5=B =0 @0725@B:5 >G5=L <0;5=L:89. #>?@>1C9B5 

C25;8G8BL @07@5H5=85 ;09B<0?K.  

15. �5;0N ;M=4A:59? 8 =0 =ё< ?>O28;8AL :204@0BK. 

15.1. #>A;5 70?5:0=8O >A25I5=8O >=8 8AG57=CB. 

16. "1J5:BK A M<8AA82 <0B5@80;>< =5 >A25I0NB C@>25=L. 

16.1. %25G5=85 >B M<8AA820 =5 405B 48=0<8G5A:>3> A25B0. +B>1K A25B 

>B >1J5:B>2 A M<8AA82 <0B5@80;0<8 CG8BK20;AO 2 >A25I5=88 =C6=> ?>AB028BL 

A>>B25BAB2CNI85 30;>G:8 8 70?5GL A25B. &>340 >= ?>O28BAO 2 70?5G5==>< 

>A25I5=88. 

17.  >3C ;8 O 8A?>;L7>20BL RTX\GPU Lightmass, 5A;8 C <5=O =5 20xx\30xx 

A5@8O :0@B? 

17.1. �0, ?>445@6820NBAO =5 B>;L:> ?>A;54=85 A5@88 :0@B. % <5=LH59 

?@>872>48B5;L=>ABLN, => <>6=> 8A?>;L7>20BL 4065 GTX =0G8=0O A 1060 =0 631. 
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�5AL A?8A>: (:@><5 30-9 A5@88) 

18. !0:;04K20N <0B5@80; =0 @07=K5 <5H8, 8 >= 2K3;O48B\<0AHB018@C5BAO 

=0 =8E ?>-@07=><C. �0: C25;8G8BL\C<5=LH8BL <0AHB01 B5:ABC@K 8;8 A428=CBL 

B5:ABC@C? �0: 8A?>;L7>20BL B5:ABC@C 157 @0725@B:8\A ?;>E>9 @0725@B:>9 

?@>5:F859 :0: 2 <>5< ;N18<>< 3D ?0:5B5 N? 

18.1. $07=K5 <5H8 1C4CB 8<5BL @07=CN @0725@B:C, ?>MB><C A>25@H5==> 

=>@<0;L=>, GB> >48= 8 B>B 65 <0B5@80; 1C45B =0:;04K20BLAO A @07=K< 

<0AHB01>< =0 @07=K5 @0725@B:8.  

 5=OBL <0AHB01 B5:ABC@K <>6=> C<=>65=85< TexCoord =0 A:0;O@ 8;8 

25:B>@. %42830BL B5:ABC@C 4>102;5=85< 8;8 2KG8B0=85< 87 TexCoord.  

19. #@>7@0G=K9 <0B5@80; =5 1;N@8BAO DOF>< :0<5@K. 

19.1. � <0B5@80;5 =C6=> C1@0BL 30;>G:C Render after DOF. 

20. �0: A45;0BL, GB>1K :>;;878O C <5H0 1K;0 =5 ?@>ABK<8 ?@8<8B820<8, 

0 ?>;=>ABLN ?>2B>@O;0 D>@<C <5H0? 

20.1. � 0AA5B5 <5H0 2 =0AB@>9:0E :>;;8788 2KAB028BL Use Complex 

Collision As Simple. �0<5GC, GB> MB> 1C45B =5A:>;L:> 4>@>65 4;O 2KG8A;5=89 

8 2 D878G5A:8E 2708<>459AB28OE <5H8 A :><?;5:A=>9 :>;;87859 <>3CB 

2KABC?0BL B>;L:> 2 @>;8 AB0B8:8. 

 

�D<F9D<< BJ9A<64A<S: 
�064K9 >B25B @025= >4=><C 10;;C:  

430 10;;>2  C4>2;5B2>@8B5;L=> 

1535 10;;>2  E>@>H> 

20316 10;;>2  >B;8G=> 
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#@8;>65=85 13 
#D<@9D >BAFDB?PAB7B F9EF<DB64A<S CB CDB7D4@@9 

«%9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9, CB87BFB6>4 > >B@C9F9AJ<< 
WorldSkills» 

 B8G?P 1. �6989A<9 
 
3. �:0B5@8=1C@3 �0B0   

�4>E<@4?PAB9 6D9@S 6OCB?A9A<S ;484A<=: 30 @<AGF 

(�" B5GK4RM97BES                                         �DGCC4_______________  

�BCDBEO F9EFB6B7B ;484A<S. �484A<9 № 1 
1. �0:85 CAB@>9AB20 O2;ONBAO CAB@>9AB20<8 22>40? (ВO59D<F9 864 64D<4AF4) 

�. #@>5:B>@ 

�. F8D@>2>9 D>B>0??0@0B �. 48=0<8:8 

�. #@8=B5@ 

�. CAB@>9AB2> 18><5B@8G5A:>9 0CB5=B8D8:0F88 

2. �0:>9 B5@<8= 8A?>;L7C5BAO 4;O >?@545;5=8O ?@>2>4=8:>2 =0 <0B5@8=A:>9 

?;0B5, :>B>@K5 >15A?5G820NB ?5@5=>A 40==KE 87 >4=>9 G0AB8 :><?LNB5@0 

2 4@C3CN? 

�. !01>@ <8:@>AE5<  

�.  >AB 

�. #;0B0 22>40-2K2>40  

�. ,8=0 

3. +B>, :0: ?@028;>, :>=B@>;8@C5BAO A525@=K< <>AB>< G8?A5B0? 

(ВO59D<F9 864 64D<4AF4) 

�. >1<5= 40==K<8 <564C *# 8 72C:>2>9 ?;0B>9 �. 4>ABC? : 2845>:0@B5 

�. >1<5= 40==K<8 <564C *# 8 65AB:8< 48A:>< 

�. >1<5= 40==K<8 <564C *# 8 ?>@B0<8 22>40-2K2>40  

�. 4>ABC? : "�' 

4. �0:>9 :><?>=5=B >:07K205B =081>;LH55 2;8O=85 =0 2K1>@ :>@?CA0 8 1;>:0 
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?8B0=8O ?@8 A>740=88 =>2>3> #�? 

�. &8? 65AB:>3> 48A:0  

�.  >4C;L "�' 

�. �2C:>20O :0@B0 

�.  0B5@8=A:0O ?;0B0  

�. �845>040?B5@ 

5. #>;L7>20B5;L, 83@0NI89 2 2845>83@C =0 83@>2>< #� A> AB0=40@B=K< 

65AB:8< 48A:>< EIDE 5400 >1/<8=, 70<5G05B 7=0G8B5;L=>5 A=865=85 C@>2=O 

?@>872>48B5;L=>AB8. �0:>9 20@80=B >1=>2;5=8O 65AB:>3> 48A:0 ?><>65B 

?>2KA8BL C@>25=L ?@>872>48B5;L=>AB8, 0 B0:65 C25;8G8B =0456=>ABL 

:><?LNB5@0 8 A=878B 53> M=5@3>?>B@51;5=85? 

�. &25@4>B5;L=K9 =0:>?8B5;L 

�. �5AB:89 48A: SATA 10 000 >1/<8=  

�. �5AB:89 48A: SATA 7200 >1/<8=  

�. �5AB:89 48A: EIDE 7200 >1/<8= 

�484A<9 № 2 

1. �0:85 420 B@51>20=8O : 0??0@0B=K< A@54AB20< :><?LNB5@0 ?@54JO2;ONBAO 

2 A;CG05 =5>1E>48<>AB8 70?CA:0 =5A:>;L:8E 28@BC0;L=KE <0H8=? 

(ВO59D<F9 864 64D<4AF4) 

�. !5A:>;L:> <>=8B>@>2  

�. �>;LH>9 >1J5< "�' 

�. �845>040?B5@ 2KA>:>3> @07@5H5=8O 

�. �KA>:>A:>@>AB=>9 040?B5@ 15A?@>2>4=>9 A2O78 

�.  =>3>O45@=K9 *# 

2. �0:0O 548=8F0 87<5@5=89 8A?>;L7C5BAO 4;O >1>7=0G5=8O A:>@>AB8 

65AB:>3> 48A:0? 

�. +8A;> AB@0=8F 2 <8=CBC  

�. +8A;> :;0AB5@>2 2 <8=CBC  

�. +8A;> >1>@>B>2 2 <8=CBC  

�. �830109BK 

3. �0:>9 B8? @07Jё<0 <>6=> 8A?>;L7>20BL 4;O ?>4A>548=5=8O 2=CB@5==53> 
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6ёAB:>3> 48A:0 : <0B5@8=A:>9 ?;0B5? 

�. SATA 

�. USB 

�. eSATA 

�. Thunderbolt 

4. ':068B5 =07=0G5=85 1;>:0 ?8B0=8O: 

�. #@5>1@07>20=85 ?5@5<5==>3> B>:0 2 ?>AB>O==K9 B>: 1>;55 =87:>3> 

=0?@O65=8O 

�. #@5>1@07>20=85 ?5@5<5==>3> B>:0 2 ?>AB>O==K9 B>: 1>;55 2KA>:>3> 

=0?@O65=8O 

�. #@5>1@07>20=85 ?>AB>O==>3> B>:0 2 ?5@5<5==K9 B>: 1>;55 2KA>:>3> 

=0?@O65=8O 

�. #@5>1@07>20=85 ?>AB>O==>3> B>:0 2 ?5@5<5==K9 B>: 1>;55 =87:>3> 

=0?@O65=8O 

5. �=65=5@ 2K?>;=O5B >A<>B@ <0B5@8=A:>9 ?;0BK 8 2848B 24-:>=B0:B=K9 

@07J5<. �0:>9 :><?>=5=B ?>4:;NG05BAO : <0B5@8=A:>9 ?;0B5 G5@57 MB>B 24- 

:>=B0:B=K9 @07J5<? 

�. 48A: SATA 

�. 1;>: ?8B0=8O 

�. �845>:0@B0 

�. ?@82>4 381:8E 48A:>2 

�. ?@82>4 >?B8G5A:8E 48A:>2 PATA 

�484A<9 № 3 

1. �><?LNB5@ A >?5@0F8>==>9 A8AB5<>9 Windows 7 2:;NG05BAO, 

=> "% =5 703@C605BAO. �=65=5@ ?>4>7@5205B, GB> >?5@0F8>==0O A8AB5<0 1K;0 

0B0:>20=0 28@CA><, GB> ?@825;> : 5ё =58A?@02=>AB8. �0:85 <5@K <>6=> 

?@8=OBL 4;O 2>AAB0=>2;5=8O @01>B>A?>A>1=>AB8 "%? 

�. �K?>;=8BL chkdsk =0 ?>2@5645==>< 48A:5 4;O 2>AAB0=>2;5=8O A8AB5<=KE 

D09;>2 4> ?>A;5CAB0=>2>G=>3> A>AB>O=8O. 

�. �A?>;L7>20BL ?>A;54>20B5;L=>5 @575@2=>5 :>?8@>20=85 4;O 

2>AAB0=>2;5=8O A8AB5<K. 
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�. �A?>;L7>20BL @07=>AB=>5 @575@2=>5 :>?8@>20=85 4;O 2>AAB0=>2;5=8O 

A8AB5<K. 

�. �A?>;L7>20BL >1@07 A8AB5<K, A>740==K9 4> 2>7=8:=>25=8O A1>O, 4;O 

2>AAB0=>2;5=8O A8AB5<K. 

2. +B> 8A?>;L7C5B >?5@0F8>==0O A8AB5<0 4;O A2O78 A 0??0@0B=K<8 

A@54AB20<8? 

�. �=B5@D59A ?@>3@0<<8@>20=8O ?@8;>65=89  

�. �@0925@ CAB@>9AB20 

�. BIOS 

�. CMOS 

3. !07>28B5 425 DC=:F88 >?5@0F8>==>9 A8AB5<K: �. C?@02;5=85 BIOS 

�. C?@02;5=85 ?@8;>65=8O<8  

�. @540:B8@>20=85 1;>:-AE5< 

�. :>=B@>;L 4>ABC?0 : >1>@C4>20=8N  

�. :><?8;OF8O ?@>3@0<< 

�. >1@01>B:0 B5:AB0 �. 2KE>4 2 �=B5@=5B 

4. �0:>9 B5@<8= >1>7=0G05B A?>A>1=>ABL :><?LNB5@0 2K?>;=OBL 

>4=>2@5<5==> =5A:>;L:> ?@8;>65=89? 

�. <=>3>7040G=>ABL  

�. <C;LB8<5480 

�. <=>3>?>;L7>20B5;LA:89 @568<  

�. <=>3>?@>F5AA>@=0O >1@01>B:0 

5. �0:CN >1ICN ?@>F54C@C <>65B 2K?>;=8BL B5E=8G5A:89 A?5F80;8AB 4;O 

>?@545;5=8O ?@8G8=K =5?>;04>: 2 @01>B5 >?5@0F8>==>9 A8AB5<K? 

�. #@>25@8BL 1;>: ?8B0=8O 

�. #@>25@8BL A>548=5=8O 25=B8;OB>@0 8 C1548BLAO 2 53> @01>B>A?>A>1=>AB8 

�. �03@C78BL :><?LNB5@ 2 157>?0A=>< @568<5, GB>1K >?@545;8BL, A2O70=0 

;8 =5?>;04:0 A 4@0925@0<8 

�. �04>:C<5=B8@>20BL 2@5<O, 70B@0G5==>5 =0 @07@5H5=85 ?@>1;5<K.
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#@8;>65=85 14 
 

                  #D<@9D >BAFDB?PAB7B F9EF<DB64A<S 

%<EF9@O J9AFD4?<;B64AAB7B GCD46?9A<S CB?P;B64F9?S@<, 

695-E9D6<EO, >BAH<7GD<DB64A<9 BF>4;BGEFB=K<6B= E9F< 

 
3. �:0B5@8=1C@3 �0B0_________ 

�4>E<@4?PAB9 6D9@S 6OCB?A9A<S ;484A<=: 30 @<AGF 

(�" B5GK4RM97BES  

�DGCC4  
1) В K9@ ;4>?RK49FES A98BEF4FB> D4;69DFO64A<S B8ABD4A7B6B= E9F<? 

1) &@C4=>ABL =0AB@>9:8; 

2) "BACBAB285 F5=B@0;87>20==>3> 04<8=8AB@8@>20=8O; 

3) �KA>:0O A;>6=>ABL; 

4) �>@>3>287=0. 

2) З4K9@ AG:9A IP-48D9E? 

1) #>72>;O5B >?@545;8BL D878G5A:>5 @0A?>;>65=85 F5=B@0 >1@01>B:8 

40==KE. 

2) #>72>;O5B >?@545;8BL <5AB> 2 ?0<OB8, 87 :>B>@>3> 70?CI5=0 ?@>3@0<<0. 

3) #>72>;O5B >?@545;8BL >1@0B=K9 04@5A 4;O >B25B=KE M;5:B@>==KE ?8A5<. 

4) #>72>;O5B >?@545;8BL 8AB>G=8: 8 <5AB> =07=0G5=8O ?0:5B>2 40==KE. 

3) �B>GC4F9?P D4;@9M49F E@4DFHBA DS8B@ E F9D@<A4?B@ BC?4FO 

6 @474;<A9, < C?4F4 ;4 CB>GC>< GEC9LAB BEGM9EF6?S9FES. К4>B= F<C 

59ECDB6B8AB= F9IAB?B7<< <ECB?P;B64?ES? 

 Bluetooth 

 NFC 

 Wi-Fi 

 3G 

4) !9F96B= >459?P >4>B7B F<C4 B5OKAB <ECB?P;G9FES 8?S CB8>?RK9A<S 

BH<EAOI >B@CPRF9DB6 > ?B>4?PAB= E9F<? 
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1) �>0:A80;L=K9 :015;L; 

2) �8B0O ?0@0; 

3) �>;>:>==>->?B8G5A:89 :015;L; 

4) #>;8<5@=K9 2>;>:>==>->?B8G5A:89 :015;L. 

5) К4>B6O CD9<@GM9EF64 <ECB?P;B64A<S 6B?B>BAAB-BCF<K9E>B7B >459?S 8?S 

CB8>?RK9A<S GEFDB=EF6? ВO59D<F9 864 64D<4AF4. 

5. �>;>:>==>->?B8G5A:89 :015;L CAB>9G82 : M;5:B@><03=8B=K< 

8 2KA>:>G0AB>B=K< ?><5E0<. 

6. �;8=0 2>;>:>==>->?B8G5A:>3> :015;O <>65B 4>AB830BL =5A:>;L:8E 

:8;><5B@>2. 

7. � 2>;>:>==>->?B8G5A:>< :015;5 8A?>;L7C5BAO 4>?>;=8B5;L=>5 

M:@0=8@>20=85 4;O 70I8BK <54=KE ?@>2>4>2. 

8. �>;>:>==>->?B8G5A:89 :015;L C4>15= 2 CAB0=>2:5. 

9. �>;>:>==>->?B8G5A:89 :015;L >1KG=> 8A?>;L7C5BAO 2 

=51>;LH8E :>@?>@0B82=KE 8 4><0H=8E A5BOE. 

6) ФGA>J<< >4><I 86GI GDB6A9= @B89?< OSI EBBF69FEF6GRF GDB6AR E9F96B7B 

8BEFGC4 @B89?< TCP/IP? ВO59D<F9 864 64D<4AF4. 

1) '@>25=L ?@8;>65=89; 

2) (878G5A:89; 

3) &@0=A?>@B=K9; 

4) %5B52>9; 

5) �0=0;L=K9. 

7) К4>B6 @<A<@4?PAO= D4;@9D 8BCGEF<@B7B >48D4 Ethernet? 

1) 48 109B; 

2) 64 109B; 

3) 96 109B; 

4) 128 109B 

8) К EC9J<4?<EFG CB >B@CPRF9DAO@ E9FS@ B5D4F<?<EP 8?S D4;D45BF>< EI9@O 

IP-48D9E4J<< 6 E9F< ;4>4;K<>4. В E9F< 5G8GF <ECB?P;B64FPES IP-48D9E4 

<; E9F< 192.168.30.0/24. !C9J<4?<EF 6O89?S9F 254 IP-48D9E4 8?S IBEFB6 
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6 E9F<, AB <E>?RK49F IP-48D9E4 192.168.30.0/24 < 192.168.30.255/24. �BK9@G 

EC9J<4?<EF 8B?:9A <E>?RK<FP QF< 864 IP-48D9E4? 

3 IP-04@5A0 192.168.30.0/24 8 192.168.30.255/24 70@575@28@>20=K 4;O 

A5@25@>2 M;5:B@>==>9 ?>GBK 8 DNS-A5@25@>2. 

4 IP-04@5A0 192.168.30.0/24 8 192.168.30.255/24 70@575@28@>20=K 4;O 

2=5H=8E ?>4:;NG5=89 : �=B5@=5BC. 

5 IP-04@5A 192.168.30.0/24 O2;O5BAO A5B52K< IP-04@5A><, 0 192.168.30.255/24 

4 H8@>:>25I0B5;L=K< IP-04@5A><. 

6 192.168.30.0/24 O2;O5BAO IP-04@5A><, 70@575@28@>20==K< 4;O >A=>2=>3> 

H;N70, 0 192.168.30.255/24 4 IP-04@5A><, 70@575@28@>20==K< 4;O DHCP-

A5@25@0. 

9) К4>B= CDBFB>B? <ECB?P;G9FES 8?S 46FB@4F<K9E>B7B A4;A4K9A<S IP-

48D9EB6 IBEF4@? 

 DNS 

 NAT 

 DHCP 

10) К4>B6O FD< CD9<@GM9EF64 <ECB?P;B64A<S K4EFAOI IP-48D9EB6 < NAT? 

ВO59D<F9 FD< 64D<4AF4. 

1. -:>=><8B 70@538AB@8@>20==K5 ?C1;8G=K5 IP-04@5A0; 

2. '<5=LH05B 703@C7:C *# =0 :;85=BA:8E <0@H@CB870B>@0E; 

3. %>7405B =5A:>;L:> ?C1;8G=KE IP-04@5A>2; 

4. %:@K205B G0AB=CN 04@5A0F8N ;>:0;L=>9 A5B8 >B 2=5H=8E CAB@>9AB2, 

?>4:;NG5==KE : �=B5@=5BC; 

5. $07@5H05B @0AH8@5=85 ;>:0;L=>9 A5B8 157 8A?>;L7>20=8O 4>?>;=8B5;L=KE 

?C1;8G=KE IP-04@5A>2; 

6. #>2KH05B ?@>872>48B5;L=>ABL <0@H@CB870B>@0, ?>4:;NG5==>3> 

: �=B5@=5BC. 

11) К4>B64 CD<K<A4 EB;84A<S < 6A98D9A<S IPv6? 

1. '?@>I5=85 GB5=8O 32-18B>2>3> 04@5A0; 

2. #@54>B2@0I5=85 8AG5@?0=8O 04@5A>2 IPv4; 
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3. "15A?5G5=85 4>?>;=8B5;L=>3> 04@5A=>3> ?@>AB@0=AB20 2 @55AB@5 8=B5@=5B- 

8<5= (Internet Names Registry). 

12) К4><9 FD< 5?B>4 <AHBD@4J<< G>4;O649F URL-48D9E? ВO59D<F9 FD< 

64D<4AF4. 

 MAC-04@5A 251-A5@25@0; 

 �A?>;L7C5<K9 ?@>B>:>;; 

 �<O 4><5=0, : :>B>@><C >ACI5AB2;O5BAO 4>ABC?; 

 IP-04@5A H;N70; 

 �5@A8O 1@0C75@0; 

  5AB>?>;>65=85 @5AC@A0. 

13) К4>B= CDBFB>B? <ECB?P;G9FES 695-E9D69D4@< 8?S CD98BEF46?9A<S 695-

EFD4A<J? 

1) FTP 

2) HTTP 

3) IMAP 

4) POP 

14) �BK9@G CD<?B:9A<S CBFB>B6B7B 4G8<B < 6<89B <ECB?P;GRF CDBFB>B? 

UDP 6@9EFB TCP? 

 #@8;>65=8O ?>B>:>2>3> 0C48> 8 2845> B@51CNB ?>;CG5=8O 2A5E ?0:5B>2, 

=57028A8<> >B 7045@6:8. 

 &@5EMB0?=>5 :28B8@>20=85, 8A?>;L7C5<>5 2 UDP, CA:>@O5B ?>B>:8 0C48>- 

8 2845>40==KE. 

 � ?@8;>65=8OE ?>B>:>2>3> 0C48> 8 2845> =5 4>?CA:0NBAO 7045@6:8, 

2K720==K5 ?>2B>@=>9 ?5@540G59. 

 UDP 30@0=B8@C5B 4>AB02:C A53<5=B>2 4;O =0456=>9 ?>B>:>2>9 ?5@540G8 

0C48> 8 2845>. 

15) �4 >4>B@ GDB6A9 @B89?< TCP/IP D45BF49F CDBFB>B? TCP? 

1) &@0=A?>@B=K9; 

2) '@>25=L ?@8;>65=89; 

3)  56A5B52>9; 
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4) �>ABC? : A5B8. 

16) К4>B= CDBFB>B? <ECB?P;G9FES 8?S C9D984K< 695-EFD4A<J E 695-E9D69D4 

A4 >?<9AFE>B9 GEFDB=EF6B? 

1) HTML 

2) SMTP 

3) HTTP 

4) SSH 

5) POP 

17) Ф<?PFD4J<R GEFDB=EF6 >4>B7B F<C4 @B:AB 4>F<6<DB64FP 

A4 A9>BFBDOI FBK>4I 59ECDB6B8AB7B 8BEFGC4 <?< 59ECDB6B8AOI 

@4DLDGF<;4FBD4I? 

1) �CB5=B8D8:0F8O; 

2) IP-04@5A; 

3) 845=B8D8:0B>@ ?>;L7>20B5;O; 

4) MAC-04@5A. 

18) К4>4S F9IAB?B7<S <ECB?P;G9FES 8?S GA<>4?PAB= <89AF<H<>4J<< 

59ECDB6B8AB= ?B>4?PAB= E9F< (WLAN)? 

&01;8F0 MAC-04@5A>2 

1) SSID 

2) WEP 

3) WPA 
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#D<?B:9A<9 15 

«$4;D45BF>4 @B5<?PAOI CD<?B:9A<=» 
      'G51=K9 :C@A ?@54?>;0305B A;54CNI85 284K <>=8B>@8=30 

>1@07>20B5;L=>9 45OB5;L=>AB8: 

 2E>4=>9 <>=8B>@8=3 

 <>=8B>@8=3 =0 70=OB8OE 

 ?@><56CB>G=K9 <>=8B>@8=3  

 8B>3>2K9 <>=8B>@8=3  

 

�IB8AB= @BA<FBD<A7 
#@54=07=0G5= 4;O >?@545;5=8O =0G0;L=>3> C@>2=O ?>43>B>2:8 CG5=8:0 

?> =0AB>OI5<C :C@AC. #@>2>48BAO 2 2845 B5AB8@>20=8O, 2>7<>6=0 >=;09= 

D>@<0 ?@>2545=8O B5AB8@>20=8O.  
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 BA<FBD<A7 A4 ;4ASF<SI 
�0=OB8O ?@54?>;030NB 8=B5@0:B82=K9 <>=8B>@8=3 CA2>5=8O B5>@5B8G5A:>3> 

<0B5@80;0 8 ?@0:B8G5A:8E =02K:>2.  >=8B>@8=3 =0 70=OB8OE >ACI5AB2;O5BAO 

<5B>4>< >?@>A0 8 :>=B@>;O ?@8<5=5=8O ?>;CG5==KE =02K:>2 ?> 87CG05<><C 

:C@AC. 

 5B>4>< =01;N45=8O 8 >1I5=8O =0 70=OB8OE ?@>2>48BAO <>=8B>@8=3 

;8G=>AB=KE E0@0:B5@8AB8: CG5=8:>2: :><<C=8:015;L=>ABL, >B25BAB25==>ABL, 

0:B82=>ABL. 

 

#DB@9:GFBKAO= @BA<FBD<A7 
#@>2>48BAO 2 7025@H5=88 :064>3> <>4C;O :C@A0, ?@54=07=0G5= 4;O :>=B@>;O 

CA2>5=8O <0B5@80;0. #@><56CB>G=K9 <>=8B>@8=3 ?@>2>48BAO 2 2845 

B5AB8@>20=8O. 2>7<>6=> ?@>2545=85 >=;09= B5AB8@>20=8O. 

&5AB8@>20=85 ?> >A=>20< ?@>3@0<<8@>20=8O: 
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&5AB8@>20=85 ?> >A=>20< ""#: 
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132 

 

 

�FB7B6O= @BA<FBD<A7 
     $01>B0 =04 ?5@A>=0;L=K< ?@>5:B>< 4 ?@54?>;0305B ?>AB@>5=85 F5;8, 7040G 

 4;O 55 4>AB865=8O, 8 2K?>;=5=85 ?> ?5@A>=0;L=><C &� 
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#@8;>65=85 16 

« 4L<AAB9 B5GK9A<9 < 5B?PL<9 84AAO9» 
 

�IB8A4S 8<47ABEF<>4 
(<0:A8<C< 3 10 10;;>2) 

(�":             

'E?B6<S 6OCB?A9A<S ;484A<= 

�ABL A2>1>4=K9 O7K: ?@>3@0<<8@>20=8O, A>AB>OI89 87 ?5@5G8A;5==KE =865 

>?5@0B>@>2. 

�E?<&�A4K9. 'A;>28O 4;O >?5@0B>@0 �E?<() 70?8AK20NBAO 2 :@C3;KE 

A:>1:0E. �A;8 CA;>289 1>;LH5 >4=>3>, B>340 <>6=> 8A?>;L7>20BL 

4>?>;=8B5;L=K9 >?5@0B>@ «�» 8 «���», >1>7=0G0NI89 >4=>2@5<5==>5 

2K?>;=5=85 8;8 =5 >4=>2@5<5==>5 2K?>;=5=85 CA;>289.  

#@8<5@: 

�E?< (x > 10  �  x < 90  ���  y = 1)   

«6OCB?A<FP 89=EF6<9» 

�A4K9 

«8DG7B9 89=EF6<9» 

�9?4FP CB>4&�9?4FP BF X 8B Y. "?5@0B>@, :>B>@K9 2K?>;=O5B F8:;8G5A:85 

459AB28O 4> B5E ?>@, ?>:0 =5 2K?>;=8BAO CA;>285. 

%BB5M9A<9(«F9>EF») 3 2K2>48B A>>1I5=85 =0 M:@0= A B5:AB>< «F9>EF». 

В6B8_E_>?46<4FGDO() 3 70?@0H8205B 22>4 A :;0280BC@K ;N1>3> 7=0G5=8O. 

#9D9@9AAO9 7040NBAO ?> ?@8=F8?C: «<@O» = «;A4K9A<9». !0?@8<5@, 8?<A4 = 

80. 

 >6=> @5H0BL 7040=8O =0 ;N1>< 8725AB=>< 20< O7K:5 ?@>3@0<<8@>20=8O. 

�484A<S 

(7040=8O <>6=> @5H0BL 2 ;N1>< ?>@O4:5, 3;02=>5 =01@0BL 1>;LH5 10;;>2) 

№ 1 
(2 10;;0) 

#@8 AB@>8B5;LAB25 4><0 8A?>;L7CNBAO 3 @07=KE 2840 :8@?8G59: 
1. H8@8=>9 30 A< 8 2KA>B>9 30 A<; 
2. H8@8=>9 60 A< 8 2KA>B>9 30 A<; 
3. H8@8=>9 100A< 8 2KA>B>9 40 A<. 
% ?><>ILN CA;>2=>3> O7K:0 ?>AB@>9B5 0;3>@8B< 8 @0AAG8B09B5 
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:>;8G5AB2> :8@?8G59 :064>3> B8?0 4;O AB@>8B5;LAB20 G5BK@5E 
AB5= @07<5@>< 9E8 <5B@>2.   

$5H5=85  

 

№ 2 
(2 10;;0) 

&5E=8G5A:89 >A<>B@ 02B><>18;O >ACI5AB2;O5BAO :064K5 5 000 
:8;><5B@>2. 'A;>2=K9 A@>: «687=8» 42830B5;O 200 000 
:8;><5B@>2. �064K5 5 000 :8;><5B@>2 B@51C5BAO 70<5=0 <0A;0. 
�064K5 10 000 :8;><5B@>2 B@51C5BAO 70<5=0 :>;>4>: 
8 B>@<>7=>9 684:>AB8. �064K5 20 000 B@51C5BAO 70<5=0 @5<=59 
8 A25G59 706830=8O.  
%>AB02LB5 0;3>@8B< 2K2>40 A>>1I5=89 4;O 02B><>18;O 
A ?@>153>< >B 20 :< 4> 200 000 :<. 

$5H5=85  

 

№ 3 
(2 10;;0) 

�K 3 35=80;L=K9 E0:5@. �0< =5>1E>48<> =0?8A0BL 0;3>@8B< 
?>41>@0 ?0@>;O, A>AB>OI53> <0:A8<C< 87 G5BK@5E F8D@. 
'A;>2=> ?0@>;5< O2;O5BAO «3129». �;3>@8B< 4>;65= ?5@51@0BL 
2A5 :><18=0F88 >B 0 4> 9999 8 ?@8 ?>;CG5=88 ?0@>;O 2K25AB8 
A>>1I5=85 «)0:5@ A45;0; A2>5 45;>!». 

$5H5=85  

 



 

 

135 

 

№ 4 
(2 

10;;0) 
 

!0948B5 =5B>G=>ABL 8;8 >H81:C 0;3>@8B<0. �040G0 A>AB>8B 
2 ?>8A:5 =081>;LH53> 7=0G5=8O A@548 7040==KE ?5@5<5==KE: 
C9D64O = 1; 6FBD4O = 2; FD9FPO = 0; K9F69DF4O = 5; COF4O = 8; 

�9?4FP BF C9D64O 8B COF4O 
�E?< (F9>GM4O > @4>E<@4?PA4O) 
 4>E<@4?PA4O = F9>GM4S 

$5H5=85  

№ 5 
(2 

10;;0) 

!0948B5 =5B>G=>ABL 8;8 >H81:C 0;3>@8B<0. &>G:0 =0 >B@57:5. 
A4K4?B = 1; >BA9J = 10; 

FBK>4 = В6B8_E_>?46<4FGDO(); 

9E?< ( ) EBB5M9A<9 («FBK>4 6IB8<F 6 BFD9;B>») 

<A4K9 EBB5M9A<9 («FBK>4 A9 6IB8<F 6 BFD9;B>») 

$5H5=85  

 

 

 

#D<@9DO ;484K CB D4;89?G «"EAB6O Python» 

�484K4 №1. %><8>4 
� 4>AB02:5 87 @5AB>@0=0 459AB2C5B A;54CNI0O A8AB5<0 A:84>:: 

 A:84:0 3% ?@54>AB02;O5BAO ?@8 ?>:C?:5 >B 500 @C1;59; 

 A:84:0 5% ?@54>AB02;O5BAO ?@8 ?>:C?:5 >B 1000 @C1;59. 

!0?8H8B5 ?@>3@0<<C, :>B>@0O >?@545;8B, A:>;L:> :;85=B 70?;0B8B 70 ?>:C?:C 

A>3;0A=> AB>8<>AB8 70:070 8 A8AB5<K A:84>:. 

#@8<5@K 

�E>4=K5 40==K5 $57C;LB0B 
500 485 

300 300 

1100 1045 

 

 

�484K4 №2. (GA>J<S ;A4>4 K<E?4 
� <0B5<0B8:5 DC=:F8O sign(x) (7=0: G8A;0) >?@545;5=0 B0:: 
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sign(x) = 1, 5A;8 x > 0, 

sign(x) = -1, 5A;8 x < 0, 

sign(x) = 0, 5A;8 x = 0. 

�KG8A;8B5 4;O G8A;0, 22545==>3> ?>;L7>20B5;5<, @57C;LB0B >B MB>9 DC=:F88. 

#@8<5@K 

�E>4=K5 40==K5 $57C;LB0B 
-42 -1 

2 1 

0 0 

 

�484K4 №3. "K9D98P 
%BC45=B �0A8;89 6825B 2 >1I568B88. "B45;5=85 10=:0, 2 :>B>@>< 

>= ?@>872>48B >?;0BC 70 ?@>6820=85, 8<55B 2A53> 425 :0AAK, ?>MB><C ?>GB8 

2A5340 4;8==0O >G5@54L : =8<. #5@20O :0AA0 >B:@K205BAO 2 8.00, 2B>@0O 3 2 8.05. 

#>A;54=89 :;85=B 1C45B ?@8=OB 2 20.00. "G5@54L 548=0O, 8 >G5@54=>9 :;85=B 

>1A;C68205BAO, :0: B>;L:> >A2>1>6405BAO >4=0 87 :0AA. !0 >1A;C6820=85 

>4=>3> :;85=B0 CE>48B @>2=> 10 <8=CB. �0A8;89 ?@8E>48B @>2=> 2 8.00 

8 2848B, A:>;L:> G5;>25: AB>8B ?5@54 =8<. &@51C5BAO >?@545;8BL, A:>;L:> 

2@5<5=8 5<C ?@845BAO ?@>AB>OBL 2 >G5@548, 8 2>>1I5 >1A;C60B ;8 53> A53>4=O. 

ВIB8AO9 84AAO9 

!0 2E>4 ?>405BAO =0BC@0;L=> G8A;> K 3 =><5@ �0A8;8O 2 >G5@548. 

 9;G?PF4F 

�K2548B5 AB@>:C «NO», 5A;8 �0A8;89 A53>4=O 70?;0B8BL C65 =5 CA?55B, 

8 2@5<O 53> >6840=8O (2 D>@<0B5 «X Y», 345 X 3 :>;8G5AB2> F5;KE G0A>2, 

:>B>@K5 ?@>AB>8B 2 >G5@548 �0A8;89, 8 Y 3 :>;8G5AB2> <8=CB), 5A;8 2A5 

65 CA?55B 70?;0B8BL. 

#@8<5@K 

�E>4=K5 40==K5 $57C;LB0B 
1 0 0 

20 1 35 

235 NO 
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�484K4 №4. "F C9D9EF4AB6>< KFB-FB @9AS9FES 

�A5< 8725AB=>, GB> «>B ?5@5AB0=>2:8 A;0305<KE AC<<0 =5 87<5=O5BAO». 

"4=0:>, A;CG05BAO 8 B0:, GB> ?5@5AB0=>2:0 42CE G8A5; ?@82>48B : 1>;55 

8=B5@5A=K< ?>A;54AB28O<. 

#CABL, =0?@8<5@, 7040=K B@8 G8A;0: a1, a2, a3. $0AA<>B@8< @025=AB2> a1+ a2 = 

a3. "=> <>65B 1KBL =525@=K< (=0?@8<5@, 5A;8 a1 = 1, a2 = 4, a3 = 3), >4=0:> 

<>65B AB0BL 25@=K<, 5A;8 ?><5=OBL =5:>B>@K5 G8A;0 <5AB0<8 (=0?@8<5@, 5A;8 

?><5=OBL <5AB0<8 a2 8 a3, >=> >1@0B8BAO 2 @025=AB2> 1 + 3 = 4). 

�0H0 7040G0 3 ?> 7040==K< B@5< G8A;0< >?@545;8BL: <>6=> ;8 8E ?5@5AB028BL 

B0:, GB>1K AC<<0 ?5@2KE 42CE @02=O;0AL B@5BL5<C. 

ВIB8AO9 84AAO9 

!0 2E>4 ?>405BAO B@8 F5;KE G8A;0: a1, a2, a3. 

 9;G?PF4F 

�K2548B5 A;>2> «YES», 5A;8 7040==K5 G8A;0 <>6=> ?5@5AB028BL B0:, GB>1K 

AC<<0 ?5@2KE 42CE @02=O;0AL B@5BL5<C. � ?@>B82=>< A;CG05 2K2548B5 

2 2KE>4=>9 D09; A;>2> «NO». 

#@8<5@K 

�E>4=K5 40==K5 $57C;LB0B 
3 5 2 YES 

2 2 5 NO 

2 2 4 YES 

 

#D<@9DO ;484K CB D4;89?G Python 

?> B5<5 «1.3. *8:;K» 

�484K4 №1. #B8EK9F AG?9= 

#>;L7>20B5;L 22>48B :>;8G5AB2> G8A5; (n), 0 70B5< @>2=> n F5;KE G8A5;. 

#>AG8B09B5 A:>;L:> =C;59 A@548 22545==KE G8A5; 8 2K2548B5 MB> :>;8G5AB2>. 

�0< =C6=> ?>4AG8B0BL :>;8G5AB2> G8A5;, @02=KE =C;N, 0 =5 :>;8G5AB2> =C;59 

2 G8A;0E. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
3 

5 

1 
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0 

100 

 

�484K4 №2. �648D4FO A4FGD4?PAOI K<E9? 

#>;L7>20B5;L 22>48B G8A;> n. !5>1E>48<> =0?8A0BL ?@>3@0<<C, :>B>@0O 

=0?5G0B05B :204@0BK =0BC@0;L=KE G8A5;, =5 ?@52>AE>4OI85 n. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
50 1 

4 

9 

16 

25 

36 

49 

 

�484K4 №3. !4<@9APL<= A4FGD4?PAO= 89?<F9?P 

#>;L7>20B5;L 22>48B F5;>5 G8A;>, 1>;LH55 42CE. �K2548B5 53> =08<5=LH89 

=0BC@0;L=K9 45;8B5;L, >B;8G=K9 >B 1. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
15 3 

 

�484K4 №4. #<A76<AO 

#@>3@0<<8AB �5=8A c 45BAB20 <5GB0; ?>1K20BL 2 �=B0@:B845, => ?>G5<C-B> 

@53C;O@=KE @59A>2 BC40 =5B. #>MB><C �5=8A 2A5 ;5B> 87CG0; �=B0@:B84C 

A ?><>ILN A>A54=53> :8=>B50B@0. &5?5@L >= 7=05B, GB> 2 �=B0@:B845 2>48BAO 

=5A:>;L:> 284>2 ?8=328=>2: 

 �<?5@0B>@A:85 ?8=328=K (Emperor Penguins) 4 ;N18B5;8 ?5BL; 

  0;K5 ?8=328=K (Little Penguins) 4 ;N18B5;8 ?>B0=F520BL; 

 #8=328=K  0:0@>=8 (Macaroni Penguins) 4 ;N18B5;8 Aё@D8=30. 

� A>60;5=8N, 2 <C;LBD8;L<0E =5 1K;> A:070=>, :0:>9 284 ?8=328=>2 A0<K9 

<=>3>G8A;5==K9. �5=8A @5H8; 2KOA=8BL MB>: >= ?>A<>B@5; MB8 <C;LBD8;L<K 

5I5 @07, 8 :064K9 @07, :>340 2845; ?8=328=0, 70?8AK20; 2 1;>:=>B =0720=85 

53> 2840. %59G0A �5=8A 40; 20< 1;>:=>B A ?@>AL1>9 2KOA=8BL, :0:>9 284 
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?8=328=>2 A0<K9 <=>3>G8A;5==K9. 

ВIB8AO9 84AAO9 

� ?5@2>9 AB@>:5 70?8A0=> F5;>5 G8A;> n 3 :>;8G5AB2> 70?8A59 2 1;>:=>B5. 

� :064>9 87 A;54CNI8E n AB@>: 70?8A0=> ?> >4=><C 284C ?8=328=>2. %@548 

284>2 2AB@5G0NBAO B>;L:> «Emperor Penguin», «Little Penguin» 8 «Macaroni 

Penguin». 

 9;G?PF4F 

�K2548B5 A0<K9 ?>?C;O@=K9 284 ?8=328=>2. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
7 

Emperor Penguin 

Macaroni Penguin 

Little Penguin 

Emperor Penguin 

Macaroni Penguin 

Macaroni Penguin 

Little Penguin 

Macaroni Penguin 

 

�484K4 №5. 'D46A9A<9 
�0AO 2 H:>;5 87CG8; :204@0B=K5 C@02=5=8O 8 ?>=O;, :0: >=8 ;53:> @5H0NBAO 

?CB5< 2KG8A;5=8O 48A:@8<8=0=B0. !> #5BO ?>2540; 5<C > <5B>45 @5H5=8O 

:C18G5A:8E C@02=5=89 2840 A ⋅ x3 + B ⋅ x2 + A ⋅ x + D = 0. !0 D0:C;LB0B825 

?> <0B5<0B8:5 �0A5 7040;8 @5H8BL >:>;> AB0 C@02=5=89 :0: @07 B0:>3> 2840. 

!>, : A>60;5=8N, �0AO 701K; D>@<C;K, > :>B>@KE @0AA:07K20; 5<C #5BO. 

!> �0A5 1K;> 8725AB=>, GB> 2A5 :>@=8 C@02=5=89 3 F5;K5 G8A;0 8 =0E>4OBAO 

=0 >B@57:5 [-100, 100]. #>MB><C C �0A8 5ABL H0=A =09B8 8E <5B>4>< ?5@51>@0, 

=> 4;O MB>3> 5<C ?@845BAO 70B@0B8BL C9<C 2@5<5=8, B.:. 2>7<>6=> =5>1E>48<> 

1C45B >ACI5AB28BL ?5@51>@ =5A:>;L:8E BKAOG 7=0G5=89. #><>38B5 �0A5 

=0?8A0BL ?@>3@0<<C, :>B>@0O ?><>65B 5<C =09B8 :>@=8 :C18G5A:8E 

C@02=5=89! 

ВIB8AO9 84AAO9 

� 548=AB25==>9 AB@>:5 70?8A0=K 4 G8A;0: A, B, C 8 D 3 F5;K5 :>MDD8F85=BK 
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:C18G5A:>3> C@02=5=8O. 

 9;G?PF4F 

�K2548B5 G5@57 ?@>15; 2 ?>@O4:5 2>7@0AB0=8O 2A5 :>@=8 7040==>3> 

:C18G5A:>3> C@02=5=8O. �@0B=K5 :>@=8 A;54C5B 2K2>48BL B>;L:> >48= @07. 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
1 -3 0 0 0 3 

3 -15 18 0 0 2 3 

1 -7 -33 135 -5 3 9 

�484K4 №6. '<E?4 (<5BA4KK< 

#>A;54>20B5;L=>ABLN (81>=0GG8 =07K205BAO ?>A;54>20B5;L=>ABL G8A5; a0, a1, 

..., an, ..., 345 a0 = 0, a1 = 1, ak = ak - 1 + ak - 2 (k > 1). &@51C5BAO =09B8 n-5 G8A;> 

(81>=0GG8. 

ВIB8AO9 84AAO9 

!0 2E>4 ?>405BAO F5;>5 G8A;> n. 

 9;G?PF4F 

!5>1E>48<> 2K25AB8 n-5 G8A;> (81>=0GG8. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
7 13 

 

#D<@9DO ;484K CB «"EAB6O Python» 
?> B5<5 «1.4. %B@>:8» 

�484K4 №1. Abrakadabra 

#>;L7>20B5;L 22>48B AB@>:C. �0< =5>1E>48<> 2K25AB8 =0 M:@0= A;54CNI55: 

1. &@5B89 A8<2>; AB@>:8. 

2. #@54?>A;54=89 A8<2>; AB@>:8. 

3. #5@2K5 ?OBL A8<2>;>2 AB@>:8. 

4. �AN AB@>:C, :@><5 ?>A;54=8E 42CE A8<2>;>2. 

5. �A5 A8<2>;K A G5B=K<8 8=45:A0<8. 

6. �A5 A8<2>;K A =5G5B=K<8 8=45:A0<8. 

7. �A5 A8<2>;K 2 >1@0B=>< ?>@O4:5. 
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8. �A5 A8<2>;K AB@>:8 G5@57 >48= 2 >1@0B=>< ?>@O4:5, =0G8=0O 

A ?>A;54=53>. 

9. �;8=C AB@>:8. 

�D<@9D: 

�E>4=K5 40==K5 $57C;LB0B 
Abrakadabra r 

r 

Abrak 

Abrakadab 

Arkdba 

baaar 

arbadakarbA 

abdkrA 

11 

�484K4 №2. #9D9EF4AB6>4 
#>;L7>20B5;L 22>48B AB@>:C, A>AB>OICN B>;L:> 87 42CE A;>2, @0745;5==KE 

?@>15;><. #5@5AB02LB5 MB8 A;>20 <5AB0<8. $57C;LB0B 70?8H8B5 2 AB@>:C 

8 2K2548B5 ?>;CG82HCNAO AB@>:C. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
Hello world world Hello 

�484K4 №3. �O>< < >BDB6O 

#5BO 8 �0AO G0AB> 83@0NB 2 @07;8G=K5 ;>38G5A:85 83@K. !5402=> #5BO 

?>2540; �0A5 > =>2>9 83@5 «�K:8 8 :>@>2K» 8 B5?5@L >=8 83@0NB 2 MBC 83@C 

ACB:0<8. %CBL 83@K >G5=L ?@>AB0: #5BO 70304K205B G5BK@5E7=0G=>5 G8A;>, 

A>AB>OI55 87 @07;8G=KE F8D@. �0AO >B304K205B 704C<0==>5 #5B59 G8A;>, 

?5@518@0O 2>7<>6=K5 20@80=BK. �064K9 @07 �0AO ?@54;0305B 20@80=B A2>53> 

G8A;0, 0 #5BO 45;05B �0A5 ?>4A:07:C: A>>1I05B :>;8G5AB2> 1K:>2 8 :>@>2, 

?>A;5 G53> �0AO A CG5B>< ?>4A:07:8 ?@>4>;605B >B304K20=85 G8A;0 4> B5E ?>@, 

?>:0 =5 >B30405B. �K:8 3 MB> :>;8G5AB2> F8D@ 2 ?@54;>65==>< �0A59 G8A;5, 

A>2?040NI8E ?> 7=0G5=8N 8 AB>OI8E 2 ?@028;L=>9 ?>78F88 2 704C<0==>< 

#5B59 G8A;5. �>@>2K 3 :>;8G5AB2> F8D@, A>2?040NI8E ?> 7=0G5=8N, 

=> =0E>4OI8EAO 2 =525@=>9 ?>78F88. !0?@8<5@, 5A;8 #5BO 704C<0; G8A;> 

5671, 0 �0AO ?@54;>68; 20@80=B 7251, B> G8A;> 1K:>2 @02=> 1 (B>;L:> F8D@0 1 
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=0 A2>5< <5AB5), 0 G8A;> :>@>2 @02=> 2 (B>;L:> F8D@K 7 8 5 =5 =0 A2>8E 

<5AB0E). #5BO A8;5= 2 <0B5<0B8:5, => 4065 >= <>65B >H810BLAO. #><>38B5 

#5B5 =0?8A0BL ?@>3@0<<C, :>B>@0O 1K ?> 703040==><C #5B59 

8 ?@54;>65==><C �0A59 G8A;0< A>>1I0;0 :>;8G5AB2> 1K:>2 8 :>@>2. 

ВIB8AO9 84AAO9 

� 548=AB25==>9 AB@>:5 70?8A0=> 420 G5BK@5E7=0G=KE =0BC@0;L=KE G8A;0 

A 8 B G5@57 ?@>15;, 345 А 3 703040==>5 #5B59 G8A;>, 0 В 3 ?@54;>65==K9 �0A59 

20@80=B. 

 9;G?PF4F 

!C6=> 2K25AB8 420 F5;KE G8A;0 G5@57 ?@>15; 4 :>;8G5AB2> 1K:>2 8 :>@>2. 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
5671 7251 1 2 

1234 1234 4 0 

2034 6234 2 1 

 

�484K4 №4. %FD9?>< 

�040=0 ?>A;54>20B5;L=>ABL, A>AB>OI0O B>;L:> 87 A8<2>;>2 8>9, 8<9 8 8-8. 

&@51C5BAO =09B8 :>;8G5AB2> AB@5;, :>B>@K5 A?@OB0=K 2 MB>9 

?>A;54>20B5;L=>AB8. %B@5;K 3 MB> ?>4AB@>:8 2840 8>>-->9 8 8<--<<9. 

ВIB8AO9 84AAO9 

� AB@>:5 70?8A0=0 AB@>:0, A>AB>OI0O 87 A8<2>;>2 8>9, 8<9 8 8-8 (157 ?@>15;>2). 

 9;G?PF4F 

!C6=> 2K25AB8 8A:><>5 :>;8G5AB2> AB@5;>:. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
<<<<>>--><--<<--<<>>>--><<<<< 4 

 

#D<@9DO ;484K CB «"EAB6O Python» 
?> B5<5 «2.5. %?8A:8» 

�484K4 №1. %BE98< B8AB7B ;A4>4 
#>;L7>20B5;L 22>48B A?8A>: G8A5; G5@57 ?@>15;. �A;8 2 =5< C 42CE A>A54=8E 

M;5<5=B>2 >48= 7=0:, 2K2548B5 MB8 G8A;0. �A;8 A>A54=8E M;5<5=B>2 >4=>3> 
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7=0:0 =5B 4 =5 2K2>48B5 =8G53>. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
-1 2 3 -1 -2 2 3 

-1 -2 

 

�484K4 №2. !9GEC964RM<= EFG89AF 
!5 4;O :>3> =8 A5:@5B, GB> 87 8=AB8BCB0 G0AB> >BG8A;ONB ABC45=B>2 

70 =5CA?5205<>ABL. #@>H;0 >G5@54=0O A5AA8O 8 45:0=0BC =C6=> C1@0BL 

87 A?8A:0 CG5=8:>2 ABC45=B0 A >?@545;5==K< 8<5=5<. #><>38B5 A>B@C4=8:0< 

@5H8BL MBC 7040GC. � ?5@2>9 AB@>:5 ?>;L7>20B5;L 22>48B A?8A>: D0<8;89. 

� 2> 2B>@>9 3 D0<8;8N >BG8A;5==>3> ABC45=B0. '40;8B5 53> 87 A?8A:0, 

0 @57C;LB0B 2K2548B5 =0 M:@0=. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
Ivanov Sidorov Petrov Prohorov 

Petrov 

Ivanov Sidorov Prohorov 

 

�484K4 №3. "J9A>< ;4 K9F69DFP 
#5BO @5H8; ?>425AB8 8B>38 G5B25@B8 8 ?>AG8B0BL, A:>;L:> >= ?>;CG8; 

?OB5@>:, G5B25@>:, B@>5: 8 42>5:. 

#>;L7>20B5;L 22>48B A?8A>: F8D@ G5@57 ?@>15;. � ?5@2>9 AB@>:5 20< 

=5>1E>48<> 2K25AB8 :>;8G5AB2> ?OB5@>:, G5B25@>:, B@>5: 8 42>5: G5@57 

?@>15;. �> 2B>@>9 3 A@54=89 10;; CG5=8:0. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
5 5 5 5 3 4 5 4 4 5 3 1 0 

4.444444444444445 

 

�484K4 №4. "J9A>< CB 4A7?<=E>B@G 
�0AO =5 ;N18B 0=3;89A:89 O7K:, => :064K9 @07 AB0@05BAO ?>;CG8BL E>BO 

1K G5B25@:C 70 G5B25@BL, GB>1K >AB020BLAO C40@=8:><. � B5:CI59 G5B25@B8 

�0AO 70<5B8; A;54CNICN 70:>=><5@=>ABL: ?> =5G5B=K< 4=O< <5AOF0 

>= ?>;CG0; B@>9:8, 0 ?> G5B=K< 3 G5B25@:8. &0: 65 >= ?><=8B, 2 :0:85 4=8 
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>= ?>;CG0; MB8 >F5=:8. #>MB><C >= 2K?8A0; =0 1C<06:5 2A5 MB8 4=8 4;O B>3>, 

GB>1K >F5=8BL, A:>;L:> C =53> B@>5: 8 A:>;L:> G5B25@>:. #><>38B5 �0A5 MB> 

A45;0BL, @0A?>;>682 G5B=K5 8 =5G5B=K5 G8A;0 2 @07=KE AB@>G:0E. �0AO <>65B 

@0AAG8BK20BL =0 >F5=:C 4, 5A;8 G5B25@>: =5 <5=LH5, G5< B@>5:. 

ВIB8AO9 84AAO9 

� ?5@2>9 AB@>:5 70?8A0=> 548=AB25==>5 G8A;> n 3 :>;8G5AB2> M;5<5=B>2 

F5;>G8A;5==>3> <0AA820. �B>@0O AB@>:0 A>45@68B n G8A5;, ?@54AB02;ONI8E 

7040==K9 <0AA82. �A5 M;5<5=BK <0AA820 @0745;5=K ?@>15;><. 

 9;G?PF4F 

� ?5@2CN AB@>:C =C6=> 2K25AB8 G8A;0, :>B>@K5 A>>B25BAB2CNB 4=O< <5AOF52, 

2 :>B>@K5 �0AO ?>;CG8; B@>9:8, 0 2> 2B>@>9 AB@>:5 A>>B25BAB25==> 

@0A?>;>68BL G8A;0 <5AOF0, 2 :>B>@K5 �0AO ?>;CG8; G5B25@:8. � B@5BL59 

AB@>:5 =C6=> 2K25AB8 «YES», 5A;8 �0AO <>65B @0AAG8BK20BL =0 G5B25@:C 8 

«NO» 2 ?@>B82=>< A;CG05. � :064>9 AB@>G:5 G8A;0 A;54C5B 2K2>48BL 2 B>< 

65 ?>@O4:5, 2 :>B>@>< >=8 84CB 2> 2E>4=KE 40==KE. #@8 2K2>45, G8A;0 

>B45;ONBAO ?@>15;><. 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
5 

4 16 19 31 2 

19 31 

4 16 2 

YES 

8 

29 4 7 12 15 17 24 1 

29 7 15 17 1 

4 12 24 

NO 

 

�484K4 №8. %FB<@BEFP CDB9;84 
*5=0 ?@>5740 2 02B>1CA0E =0H53> 3>@>40 4 >48= @C1;L. "4=0:>, =5 2A5 B0: 

?@>AB> 4 :064K9 27@>A;K9 ?0AA068@ 8<55B ?@02> ?@>257B8 15A?;0B=> 

=5 1>;55 >4=>3> @515=:0. -B> 7=0G8B, GB> 27@>A;K9 ?0AA068@, :>B>@K9 

?@>2>78B A A>1>9 k (k > 0) 45B59, ?;0B8B 2A53> k @C1;59: 70 >48= 18;5B 4;O A51O 

8 70 (k - 1) 18;5B>2 4;O A2>8E 45B59. &0:65 27@>A;K9 <>65B 5E0BL 157 45B59, 

2 MB>< A;CG05 >= ?;0B8B 2A53> >48= @C1;L. �725AB=>, GB> 45B8 =5 <>3CB 

?@>5760BL 2 02B>1CA5 157 A>?@>2>645=8O 27@>A;KE. #><>38B5 ?>AG8B0BL 
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<8=8<0;L=CN 8 <0:A8<0;L=CN AB>8<>ABL ?@>5740 2 @C1;OE, :>B>@CN <>3;8 

70?;0B8BL ?0AA068@K 02B>1CA0. 

ВIB8AO9 84AAO9 

�E>4 A>45@68B 420 F5;KE G8A;0 n 8 m 3 :>;8G5AB2> 27@>A;KE 8 :>;8G5AB2> 

45B59 2 02B>1CA5, A>>B25BAB25==>. 

 9;G?PF4F 

�K2548B5 G5@57 ?@>15; 420 G8A;0 3 <8=8<0;L=CN 8 <0:A8<0;L=CN 

2>7<>6=CN AB>8<>ABL ?@>5740, 5A;8 ?>574:0 2>7<>6=0, 2 ?@>B82=>< A;CG05 

A;54C5B 2K25AB8 «Impossible». 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
1 2 2 2 

0 5 Impossible 

2 2 2 3 

 

#D<@9DO ;484K CB «"EAB6O Python» 
?> B5<5 «2.6. %;>20@8» 

 

�484K4 №1. $9;G?PF4FO K9F69DF< 

+5B25@BL ?>4E>48B : :>=FC 8 #5B5 8=B5@5A=> C7=0BL, 5ABL ;8 C =53> 42>9:8 

2 M;5:B@>==>< 4=52=8:5. �C@=0; 2545BAO 2 D>@<5 A;>20@O 8 2K3;O48B B0:: 

?@54<5B (:;NG) 3 8B>3>20O >F5=:0 (7=0G5=85). 

�A;8 A@548 >F5=>: 1C45B 42>9:0, 2K2548B5 A>>1I5=85 "�>B>2LAO : EC4H5<C.". 

� 5A;8 >F5=:8 B>;L:> ?>;>68B5;L=K5, 2K2548B5 3 "� MB>B @07 ?@>=5A;>!" 

�484K4 №2. %4@O= EF4DL<= < E4@O= @?48L<= 

� ?@>3@0<<5 70405BAO 420 A?8A:0. � >4=>< 3 8<5=0 CG5=8:>2 2 :;0AA5. 

� 4@C3>< 3 8E 2>7@0AB0. %>7409B5 87 MB8E A?8A:>2 A;>20@L 8 2K2548B5 

=0 M:@0=, 8<O A0<>3> <;04H53> 8 A0<>3> AB0@H53> CG5=8:>2 87 :;0AA0. 

�484K4 №3. #BIB8 6 ><AB 
�064K9 A50=A 2 :8=>B50B@5 8<55B A2>N AB>8<>ABL. � C #5B8 5ABL 2A53> 200 

@C1;59. �K2548B5 B5 A50=AK, :>B>@K5 <0;LG8: A<>65B ?>A5B8BL. 

$C:>2>4AB2> :8=>B50B@0 22>48B A :;0280BC@K A?8A>: A50=A>2 G5@57 ?@>15;, 
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0 70B5< 3 A?8A>: F5=. � 8B>35 D>@<8@C5BAO A;>20@L 2 A;54CNI5< 2845: A50=A 3 

F5=0. �0< =C6=> =09B8 B5 20@80=BK, :>B>@K5 ?>4E>4OB #5B5.  

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
Matrix Inception Lion_King 1+1 Kill_Bill 

100 500 200 300 700 

Matrix 

Lion_King 

 

�484K4 №4. �O5BDO 6 %(� 

� %,� ?@>E>4OB 2K1>@K. � 20< =5>1E>48<> ?>425AB8 8E 8B>38. 

� ?5@2>9 AB@>:5 70405BAO :>;8G5AB2> 70?8A59. � :064CN A;54CNICN AB@>:C 

A :;0280BC@K 22>48BAO D0<8;8O :0=4840B0 8 A:>;L:> 3>;>A>2 70 =53> >B40;8 

2 >4=>< 87 HB0B>2. "?@545;8B5, G8A;> >B40==KE 3>;>A>2 4;O :064>3> 

CG0AB=8:0. 'G0AB=8:>2 =C6=> 2K2>48BL 2 0;D028B=>< ?>@O4:5. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
5 

McCain 10 

McCain 5 

Obama 9 

Obama 8 

McCain 1 

McCain 16 

Obama 17 

 

#D<@9DO ;484K CB «"EAB6O Python» 
?> B5<5 «2.7. (C=:F88» 

�484K4 №1. �?<A4 BFD9;>B6 

�0=K G5BK@5 459AB28B5;L=KE G8A;0: x1, y1, x2, y2. !0?8H8B5 DC=:F8N, 

2KG8A;ONICN @0AAB>O=85 <564C B>G:>9 (x1, y1) 8 (x2, y2).  

�D<@9DO: 

�E>4=K5 40==K5 $57C;LB0B 
0 0 1 0 1 

3 -2 -1 7 9.84886 

 

�484K4 №2. �B?PL<9 5G>6O 

!0?8H8B5 DC=:F8N, :>B>@0O ?@8=8<05B A;>2> 87 <0;5=L:8E ;0B8=A:8E 1C:2 

8 2>72@0I05B 53> 65, <5=OO ?5@2CN 1C:2C =0 1>;LHCN. 
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!0 2E>4 ?>40ёBAO AB@>:0, A>AB>OI0O 87 A;>2, @0745;ё==KE >4=8< ?@>15;><. 

%;>20 A>AB>OB 87 <0;5=L:8E ;0B8=A:8E 1C:2. !0?5G0B09B5 8AE>4=CN AB@>:C, 

A45;02 B0:, GB>1K :064>5 A;>2> =0G8=0;>AL A 1>;LH>9 1C:2K.  

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
harry potter Harry Potter 

procrastination Procrastination 

 

�484K4 №3. "FD<J4F9?PA4S EF9C9AP 

�0=> 459AB28B5;L=>5 ?>;>68B5;L=>5 G8A;> a 8 F5;>e G8A;> n. !0?8H8B5 

DC=:F8N, :>B>@0O 2KG8A;O5B an. "1@0B8B5 2=8<0=85, GB> AB5?5=L <>65B 1KBL 

>B@8F0B5;L=>9. 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
2 -3 0.125 

2 1 2 

 

�484K4 №4. '<E?4 (<5BA4KK< 

!0?8H8B5 DC=:F8N, :>B>@0O ?> 40==><C F5;><C =5>B@8F0B5;L=><C 

n 2>72@0I05B n-e G8A;> (81>=0GG8. � MB>9 7040G5 =5;L7O 8A?>;L7>20BL F8:;K 

3 8A?>;L7C9B5 @5:C@A8N. 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
6 8 

1 1 

 

#D<@9DO ;484K CB «"EAB6O Python» 
?> B5<5 «&5<0 2.8. $5H5=85 7040G ?> ?@>945==K< B5<0<» 

�484K4 №1.  4>E<@4?PAO= Q?9@9AF 
#>;L7>20B5;L 22>48B =5A:>;L:> G8A5;, 22>4 70:0=G8205BAO G8A;>< 0. 

!5>1E>48<> =09B8 7=0G5=85 =081>;LH53> M;5<5=B0 ?>A;54>20B5;L=>AB8. 

�D<@9D: 

�E>4=K5 40==K5 $57C;LB0B 
5 7 
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3 

7 

 

�484K4 №2. �B?<K9EF6B B8<A4>B6OI K<E9? 

#>;L7>20B5;L 22>48B B@8 F5;KE G8A;0. "?@545;8B5, A:>;L:> A@548 =8E 

>48=0:>2KE. #@>3@0<<0 4>;6=0 2K25AB8 A>>B25BAB2CNI55 A8BC0F88 

A>>1I5=85: "�A5 A>2?040NB", "%>2?040NB 2" 8;8 "�A5 @07=K5". 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
10 

5 

10 

%>2?040NB 2 

 

�484K4 №3. #4?<A8DB@ 

!0?8H8B5 ?@>25@:C =0 B>, O2;O5BAO ;8 AB@>:0 ?0;8=4@><><. �A;8 

?>;L7>20B5;L 225; ?0;8=4@><, 2K2548B5 "�0", 8=0G5 3 "!5B". 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
saippuakivikauppias �0 

 

�484K4 №4. �380 
$04>AB8 �65:0 =5 1K;> ?@545;0: >= CA?5; :C?8BL 2 8=B5@=5B5 18;5BK 

=0 ?>;CD8=0; G5<?8>=0B0 <8@0 ?> ?@>3@0<<8@>20=8N, :>B>@K9 A>2A5< A:>@> 

?@>94ёB 2 70304>G=>< 70>:50=A:>< 3>@>45 %0=:B-#5B5@1C@35. &5?5@L �65:C 

?@54AB>8B B@0=A0B;0=B8G5A:89 ?5@5;ёB =0 A0<>< 1>;LH>< ?0AA068@A:>< 

0280;09=5@5 2 <8@5 3 Airbus A380. 

�65: @5H8; 70@0=55 87CG8BL ?;0= A0<>;ёB0 ?> �8:8?5488, GB>1K ?@8 

@538AB@0F88 =0 @59A A@07C ?>?@>A8BL A515 C4>1=>5 <5AB> @O4>< 

A 8;;N<8=0B>@><. !C, 8;8 2>7;5 ?@>E>40 3 �65: 5Iё =5 @5H8;. 

!0 Airbus A380 425 ?0;C1K 4;O ?0AA068@>2. �5@E=OO ?0;C10 ?@54=07=0G5=0 

4;O ?0AA068@>2 ?@5<8C<-:;0AA0 8 187=5A-:;0AA0.  5AB0 ?@5<8C<-:;0AA0 

@0A?>;>65=K 2 ?5@2>< 8 2B>@>< @O4C 3 2 :064>< @O4C ?> G5BK@5 :@5A;0, 

>1>7=0G5==KE 1C:20<8 >B A 4> D. � A0;>=5 ?@5<8C<-:;0AA0 ?@>E>4K 

@0A?>;>65=K <564C ?5@2K< 8 2B>@K< 8 <564C B@5BL8< 8 G5B2ё@BK< 
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:@5A;0<8 2 @O4C. $O4K A B@5BL53> ?> 4204F0BK9 >B2545=K ?0AA068@0< 187=5A-

:;0AA0 4 2 :064>< @O4C ?> H5ABL :@5A5;, >1>7=0G5==KE 1C:20<8 >B A 4> F. 

#@>E>4K @0A?>;>65=K <564C 2B>@K< 8 B@5BL8< 8 <564C G5B2ё@BK< 8 ?OBK< 

:@5A;0<8 2 @O4C. 

!0 =86=59 ?0;C15 A84OB B>;L:> ?0AA068@K M:>=><-:;0AA0. $O4K 

70=C<5@>20=K G8A;0<8 >B 21 4> 65, 2 :064>< @O4C ?> 45AOBL :@5A5;, 

>1>7=0G5==KE 1C:20<8 >B A 4> K (1C:20 I =5 8A?>;L7C5BAO). #@>E>4K 

@0A?>;>65=K <564C B@5BL8< 8 G5B2ё@BK< 8 <564C A54L<K< 8 2>AL<K< 

:@5A;0<8 2 @O4C. 

!0CG8B5 �65:0 >?@545;OBL ?> >1>7=0G5=8N :@5A;0, @0A?>;>65=> ;8 >=> 2>7;5 

8;;N<8=0B>@0 8;8 2>7;5 ?@>E>40. 

ВIB8AO9 84AAO9 

� 548=AB25==>9 AB@>:5 70?8A0=> >1>7=0G5=85 <5AB0 4 A=0G0;0 =><5@ @O40, 

0 ?>B>< 1C:20, 7040NI0O ?>;>65=85 :@5A;0 2 @O4C. 

 9;G?PF4F 

�A;8 <5AB> @0A?>;>65=> 2>7;5 8;;N<8=0B>@0, 2K2548B5 «window». 

� ?@>B82=>< A;CG05, 5A;8 <5AB> @0A?>;>65=> C ?@>E>40, 2K2548B5 «aisle». 

�A;8 =8 >4=> 87 CA;>289 =5 2K?>;=O5BAO, 2K2548B5 «neither». 

#@8<5@K: 

�E>4=K5 40==K5 $57C;LB0B 
3C aisle 

64A window 

21F neither 

 

 

#D<@9D >BAFDB?PAB= D45BFO CB «"EAB6O Python» 
(<0:A8<C< 3 25 10;;>2) 

�484K4 1. �GD46?<>< (1 54??) 
#5BO, �0BO 8 %5@560 45;0NB 87 1C<038 6C@02;8:>2. �<5AB5 >=8 A45;0;8 

S 6C@02;8:>2. %:>;L:> 6C@02;8:>2 A45;0; :064K9 @515=>:, 5A;8 8725AB=>, 

GB> #5BO 8 %5@560 A45;0;8 >48=0:>2>5 :>;8G5AB2> 6C@02;8:>2, 0 �0BO 

A45;0;0 2 420 @070 1>;LH5 6C@02;8:>2, G5< #5BO 8 %5@560 2<5AB5? 
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ВIB8AO9 84AAO9 

� AB@>:5 70?8A0=> >4=> G8A;> S 3 >1I55 :>;8G5AB2> A45;0==KE 6C@02;8:>2. 

 9;G?PF4F 

� AB@>:C =C6=> 2K25AB8 B@8 G8A;0, @0745;5==KE ?@>15;0<8 3 :>;8G5AB2> 

6C@02;8:>2, :>B>@K5 A45;0; :064K9 @515=>: (#5BO, �0BO 8 %5@560). 

�D<@9DO: 

�E>4=K5 40==K5 $57C;LB0B 
6 1 4 1 

24 4 16 4 

60 10 40 10 

  

�484K4 2. %5BD ;9@?SA<>< (1 54??) 
 0H0 8  8H0 A>18@0;8 75<;O=8:C.  0H5 C40;>AL A>@20BL X O3>4, 0  8H5 3 

Y O3>4. #>A:>;L:C O3>40 1K;0 >G5=L 2:CA=>9, B> @51OB0 <>3;8 :0:CN-B> G0ABL 

O3>4 AJ5ABL. #> =0H8< ?>4AG5B0< 2<5AB5 >=8 AJ5;8 Z O3>4. 

&@51C5BAO >?@545;8BL: A:>;L:> O3>4 @51OB0 A>1@0;8 2 @57C;LB0B5, ?@8 MB>< 

A;54C5B ?@>25@8BL, =5 >H81;8AL ;8 <K 2 @0AG5B0E, ?>4AG8BK20O :>;8G5AB2> 

AJ545==KE O3>4 (8E =5 4>;6=> 1K;> ?>;CG8BLAO 1>;LH5, G5< A>@20==KE O3>4). 

ВIB8AO9 84AAO9 

� AB@>:5 70?8A0=K B@8 G8A;0 X, Y 8 Z.  

 9;G?PF4F 

�K2548B5 :>;8G5AB2> A>1@0==KE O3>4, 5A;8 =0H8 ?>4AG5BK >:070;8AL 

?@024>?>4>1=K<8, ;81> A;>2> «Impossible» 2 ?@>B82=>< A;CG05. 

�D<@9DO: 

�E>4=K5 40==K5 $57C;LB0B 
3 2 1 4 

12 13 5 20 

2 5 9 Impossible 

 

 �484K4 3. %F<C9A8<S (2 54??4) 
 �>B 8 ?>4>H5; : :>=FC ?5@2K9 A5<5AB@ 2 C=825@A8B5B5. �=4@>84 �0AO 

CA?5H=> A40; 2A5 M:70<5=K 8 B5?5@L E>G5B C7=0BL, 1C45B ;8 C =53> AB8?5=48O. 

� C=825@A8B5B5 A;54CNI0O ?>;8B8:0 ?@54>AB02;5=8O AB8?5=488. 
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 �A;8 C ABC45=B0 5ABL B@>9:8, B> AB8?5=48O 5<C =5 2K?;0G8205BAO. 

 �A;8 ABC45=B A40; A5AA8N =0 >4=8 ?OB5@:8, B> >= ?>;CG05B 8<5==CN 

AB8?5=48N. 

 �A;8 ABC45=B =5 ?>;CG8; 8<5==CN AB8?5=48N, 8 53> A@54=89 10;; 

=5 <5=55 4.5, B> >= ?>;CG05B ?>2KH5==CN AB8?5=48N. 

 �A;8 ABC45=B =5 ?>;CG8; =8 8<5==CN, =8 ?>2KH5==CN AB8?5=488, 

8 ?@8 MB>< C =53> =5B B@>5:, B> >= ?>;CG05B >1KG=CN AB8?5=48N. 

#><>38B5 �0A5 >?@545;8BL, 1C45B ;8 C =53> AB8?5=48O, 8 5A;8 40, B> :0:0O. 

ВIB8AO9 84AAO9 

� ?5@2>9 AB@>:5 70?8A0=> F5;>5 G8A;> n 4 :>;8G5AB2> M:70<5=>2. � i-9 

87 A;54CNI8E n AB@>: 70?8A0=> F5;>5 G8A;> mi 4 >F5=:0, ?>;CG5==0O �0A59 

=0 i-< M:70<5=5. 

 9;G?PF4F 

�A;8 C �0A8 =5 1C45B AB8?5=488, 2K2548B5 «None». �A;8 C =53> 1C45B >1KG=0O 

AB8?5=48O, 2K2548B5 «Common», 5A;8 ?>2KH5==0O 4 «High», 5A;8 8<5===0O 

4 «Named». 

�D<@9DO: 

�E>4=K5 40==K5 �KE>4=K5 40==K5 
3 

5 

5 

4 

High 

 

3 

3 

3 

3 

None 

 

�484K4 4. %G@@4 @4>E<@G@4 < @<A<@G@4 (1 54??) 
 �040=0 ?>A;54>20B5;L=>ABL F5;KE G8A5;. +8A;0 =C<5@CNBAO ?> ?>@O4:C 

A;54>20=8O, =0G8=0O A 548=8FK. 

&@51C5BAO =0?8A0BL ?@>3@0<<C, :>B>@0O =0945B AC<<C <0:A8<C<0 87 G8A5; 

A G5B=K<8 =><5@0<8 8 <8=8<C<0 87 G8A5; A =5G5B=K<8 =><5@0<8 3 max{a2, 

a4, &}+min{a1, a3, &}. 
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ВIB8AO9 84AAO9 

� AB@>:5 70?8A0=0 ?>A;54>20B5;L=>ABL F5;KE G8A5;. 

 9;G?PF4F 

 �K2548B5 AC<<C <0:A8<C<0 87 G8A5; A G5B=K<8 =><5@0<8 8 <8=8<C<0 

87 G8A5; A =5G5B=K<8 =><5@0<8. 

�D<@9DO: 
�E>4=K5 40==K5 �KE>4=K5 40==K5 
1 2 3 

1 -2 3 -4 5 -1 

 

 �484K4 5. �DG7?SL< (5 54??B6) 
 "4=064K 2 ?@>AB>@0E @C=5B0 ?>O28;AO A;54CNI89 @51CA: 

157892 = 3 

203516 = 2 

409578 = 4 

236271 = ? 

!8:B> B0: 8 =5 A<>3 53> @073040BL. #>765 >:070;>AL, GB> G8A;> 2 ?@02>< 

AB>;1F5 @02=> AC<<5 ":@C3;OH59", :>B>@K5 5ABL 2 F8D@0E G8A;0, 

@0A?>;>65==>3> A;520. �0H0 7040G0 =0?8A0BL ?@>3@0<<C, :>B>@0O >?@545;O5B, 

A:>;L:> :@C3;OH59 2 G8A;5. 

ВIB8AO9 84AAO9 

� AB@>:5 70?8A0=> F5;>5 G8A;>. 

 9;G?PF4F 

 �K2548B5 :>;8G5AB2> :@C3;OH59 2 G8A;5. 

�D<@9D: 

�E>4=K5 40==K5 �KE>4=K5 40==K5 
157892 3 

203516 2 

409578 4 

236271 1 

 

�484K4 6. "F?<K4RM<9ES Q?9@9AFO (5 54??B6) 
�0=K 420 A?8A:0: 
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a = [1, 2, 4, 6, 8, 10]; 

b = [1, 12, 56, 10, 11, 4]. 

�K2548B5 A?8A>:, 2 :>B>@>< 1C4CB A>45@60BLAO M;5<5=BK, ?@8ACBAB2CNI85 

B>;L:> 2 >4=>< 87 7040==KE A?8A:>2. 

  

�484K4 7. �<5?<BF9>4 (5 54??B6) 
#@54AB02LB5, GB> 2K @01>B05B5 2 181;8>B5:5. � 20< ?@8E>48B ABC45=B 8 ?@>A8B 

40BL 5<C ?>G8B0BL :=83C A >?@545;5==K< =07K20=85<. !0 ?>;:0E :=838 

>BA>@B8@>20=K ?> 02B>@0<. #>MB><C, GB>1K =09B8 =5>1E>48<>5 ?@>872545=85, 

20< =C6=> C7=0BL ?8A0B5;O. 

%>7409B5 A;>20@L, :>B>@K9 ?>72>;8B 8A:0BL ?> =0720=8N :=838 55 02B>@0. 

!0720=8O :=83 <>3CB A>2?040BL. �?>;=5 25@>OB=>, GB> «%1>@=8: A>G8=5=89» 

5ABL 8 C �;>:0, 8 C #CH:8=0. 'GB8B5 MB> ?@8 @5H5=88 7040G8. 

ВIB8AO9 84AAO9 

!0 2E>4 ?>405BAO AB@>:0 3 =0720=85 :=838. 

 9;G?PF4F 

�K2548B5 8<O 02B>@0 70?@0H8205<>9 :=838. �A;8 ?@>872545=8O 2 181;8>B5:5 

=5B, 70=5A8B5 =0720=85 :=838 2 =>2K9 A;>20@L, 0 =0 M:@0= 2K2548B5 A>>1I5=85: 

«�=830 4>102;5=0 2 A?8A>: ?>65;0=89». 

 

�484K4 8. �<EB>BEAO= 7B8 (5 54??B6) 
!0?8H8B5 DC=:F8N, :>B>@0O A<>65B >?@545;8BL ?> 22545==><C 3>4C O2;O5BAO 

>= 28A>:>A=K< 8;8 =5B. 

ВIB8AO9 84AAO9 

!0 2E>4 ?>405BAO G8A;> 3 3>4. 

 9;G?PF4F 

�K2548B5 «�8A>:>A=K9», 5A;8 22545==K9 3>4 O2;O5BAO 28A>:>A=K<, 8=0G5 3 

«!5 28A>:>A=K9». 
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#@8;>65=85 16 

#D<@9D F9EF4 CB @B8G?R «"EAB6O @4L<AAB7B B5GK9A<S» 
?> B5<5 «3.1. �2545=85 2 8A:CAAB25==K9 8=B5;;5:B 8 <0H8==>5 >1CG5=85» 

(<0:A8<C< 3 10 10;;>2) 
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#@8;>65=85 17 
 

%C<EB> 6B;@B:AOI F9@ CDB@9:GFBKAOI CDB9>FAOI D45BF B5GK4RM<IES 

CB @B8G?R «"EAB6O @4L<AAB7B B5GK9A<S» 
 

"1CG0NI8<AO ?@54;0305BAO A0<>AB>OB5;L=> ?@84C<0BL B5<C ?@>5:B0 8AE>4O 

87 8E 8=B5@5A>2. � MB>< A;CG05 B5<0 A>3;0A>2K205BAO A ?5403>3>< 8 ?@8 

=5>1E>48<>AB8 :>@@5:B8@C5BAO. %;>6=K5 ?@>5:BK 2K?>;=ONBAO 

>1CG0NI8<8AO 2 :><0=45.  

#@8 >BACBAB288 8459 CG5=8: 2K18@05B B5<C ?@>5:B0 A@548 ?@54;>65==KE: 

 #@54A:070=85 25;>A8?54=>3> B@0D8:0. $5H5=85 7040G8 @53@5AA88. !01>@ 

40==KE 4>ABC?5= ?> AAK;:5: https://github.com/jakevdp/SeattleBike.  

 �803=>AB8:0 @0:0 <>;>G=KE 65;57 ?> E0@0:B5@C =>2>>1@07>20=8O. 

$5H5=85 7040G8 18=0@=>9 :;0AA8D8:0F88. !01>@ 40==KE A>45@68BAO 

2 181;8>B5:5 Sklearn. 

 $0A?>7=020=85 D0;LH82KE =>2>AB59. $5H5=85 7040G8 18=0@=>9 

:;0AA8D8:0F88. !01>@ 40==KE 4>ABC?5= ?> AAK;:5: 

https://www.kaggle.com/clmentbisaillon/fake-and-real-news-dataset. 

 "?@545;5=85 3@C?? ?>A5B8B5;59 B>@3>2>3> F5=B@0 4;O ?@8F5;L=>9 

(B0@35B8@>20==>9) @5:;0<K. $5H5=85 7040G8 :;0AB5@870F88. !01>@ 

40==KE 4>ABC?5= ?> AAK;:5: 

https://www.kaggle.com/vjchoudhary7/customer-segmentation-tutorial-in-

python. 

 �5B5:B>@ A?0<-A>>1I5=89. $5H5=85 7040G8 18=0@=>9 :;0AA8D8:0F88. 

!01>@ 40==KE 4>ABC?5= ?> AAK;:5: https://www.kaggle.com/uciml/sms-

spam-collection-dataset. 

 "?@545;5=85 0:B82=>AB8 G5;>25:0 2 7028A8<>AB8 >B ?>:070B5;59 

40BG8:>2. $5H5=85 7040G8 <=>3>:;0AA>2>9 :;0AA8D8:0F88. !01>@ 

40==KE 4>ABC?5= ?> AAK;:5: https://www.kaggle.com/uciml/human-activity-

recognition-with-smartphones.  

 

https://github.com/jakevdp/SeattleBike
https://www.kaggle.com/clmentbisaillon/fake-and-real-news-dataset
https://www.kaggle.com/vjchoudhary7/customer-segmentation-tutorial-in-python
https://www.kaggle.com/vjchoudhary7/customer-segmentation-tutorial-in-python
https://www.kaggle.com/uciml/sms-spam-collection-dataset
https://www.kaggle.com/uciml/sms-spam-collection-dataset
https://www.kaggle.com/uciml/human-activity-recognition-with-smartphones
https://www.kaggle.com/uciml/human-activity-recognition-with-smartphones
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#@8;>65=85 18 

�FB7B6O= F9EF CB «"EAB6O A9=DBAAOI E9F9=» (<0:A8<C< 3 20 10;;>2) 
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%C<EB> 6B;@B:AOI F9@ <FB7B6OI CDB9>FAOI D45BF B5GK4RM<IES 

 

"1CG0NI8<AO ?@54;0305BAO A0<>AB>OB5;L=> ?@84C<0BL B5<C ?@>5:B0 8AE>4O 

87 8E 8=B5@5A>2. � MB>< A;CG05 B5<0 A>3;0A>2K205BAO A ?5403>3>< 8 ?@8 

=5>1E>48<>AB8 :>@@5:B8@C5BAO. %;>6=K5 ?@>5:BK 2K?>;=ONBAO 

>1CG0NI8<8AO 2 :><0=45. #@>5:B <>65B 1KBL 2K?>;=5= A ?><>ILN 

0;3>@8B<>2 <0H8==>3> >1CG5=8O 8;8 ?@8<5=5=8O =59@>==KE A5B59 

2 7028A8<>AB8 >B 2K1@0==>9 B5<K, 8=B5@5A>2 CG0I8EAO 8 @5:><5=40F89 

?5403>30. 

#@8 >BACBAB288 8459 CG5=8: 2K18@05B B5<C ?@>5:B0 A@548 ?@54;>65==KE: 

 #@54A:070=85 @>AB0 G5;>25:0 ?> 53> 25AC. $5H5=85 7040G8 @53@5AA88 

A ?><>ILN <0H8==>3> >1CG5=8O 8;8 =59@>==KE A5B59. !01>@ 40==KE 

4>ABC?5= ?> AAK;:5: https://www.kaggle.com/mustafaali96/weight-height. 

 $0A?>7=020=85 F8D@ A O7K:0 65AB>2. $5H5=85 7040G8 <=>3>:;0AA>2>9 

:;0AA8D8:0F88 A ?><>ILN <0H8==>3> >1CG5=8O 8;8 =59@>==KE A5B59.  !01>@ 

40==KE 4>ABC?5= ?> AAK;:5: https://www.kaggle.com/ardamavi/sign-language-

digits-dataset.  

 �;0AA8D8:0F8O 87>1@065=89 A ?><>ILN =01>@0 40==KE CIFAR10. 

$5H5=85 7040G8 <=>3>:;0AA>2>9 :;0AA8D8:0F88 A ?><>ILN =59@>==KE A5B59. 

!01>@ 40==KE A>45@68BAO 2 181;8>B5:5 Keras. 

 "?@545;5=85 <>H5==8G5A:8E 459AB289 A :@548B=K<8 :0@B0<8. $5H5=85 

7040G8 18=0@=>9 :;0AA8D8:0F88 A ?><>ILN <0H8==>3> >1CG5=8O 8;8 

=59@>==KE A5B59. !01>@ 40==KE 4>ABC?5= ?> AAK;:5: 

https://www.kaggle.com/mlg-ulb/creditcardfraud.  

 #@54A:070=85 4>64O. $5H5=85 7040G8 18=0@=>9 :;0AA8D8:0F88 

A ?><>ILN <0H8==>3> >1CG5=8O 8;8 =59@>==KE A5B59. !01>@ 40==KE 

4>ABC?5= ?> AAK;:5: https://www.kaggle.com/rtatman/did-it-rain-in-seattle-

19482017. 

 #@54A:070=85 701>;520=89 A5@4F0. $5H5=85 7040G8 18=0@=>9 

:;0AA8D8:0F88 A ?><>ILN <0H8==>3> >1CG5=8O 8;8 =59@>==KE A5B59.  !01>@ 

https://www.kaggle.com/mustafaali96/weight-height
https://www.kaggle.com/ardamavi/sign-language-digits-dataset
https://www.kaggle.com/ardamavi/sign-language-digits-dataset
https://www.kaggle.com/mlg-ulb/creditcardfraud
https://www.kaggle.com/rtatman/did-it-rain-in-seattle-19482017
https://www.kaggle.com/rtatman/did-it-rain-in-seattle-19482017
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40==KE 4>ABC?5= ?> AAK;:5: https://www.kaggle.com/ronitf/heart-disease-uci.  

 �;0AA8D8:0F8O 60;>1 ?>;L7>20B5;59 =0 D8=0=A>2K5 ?@>4C:BK. 

$5H5=85 7040G8 <=>3>:;0AA>2>9 :;0AA8D8:0F88 A ?><>ILN <0H8==>3> 

>1CG5=8O. !01>@ 40==KE 4>ABC?5= ?> AAK;:5: 

https://www.kaggle.com/selener/consumer-complaint-database.  

 

 #?4A D4EE>4;4 B <FB7B6B= CDB9>FAB= D45BF9 B5GK4RM<IES: 
 

1. #>?@825BAB2>20BL 0C48B>@8N. #@54AB028BLAO. "72CG8BL B5<C ?@>5:B0. 

2. "72CG8BL B5<C, 0:BC0;L=>ABL, F5;8 8 7040G8 ?@>5:B0. 

3. $0AA:070BL > 2K1@0==>< =01>@5 40==KE: 8AB>G=8:, AB@C:BC@0, @07<5@. 

4. $0AA:070BL >1 8A?>;L7>20==KE ?>4E>40E, <>45;OE 8 <5B>40E: ?@8G8=K 

2K1>@0, AB@C:BC@0, ?@8=F8? @01>BK.  

5. �0BL >F5=:C :0G5AB20 @01>BK <>45;8 ?> 2K1@0==K< :@8B5@8O<. 

6. #@825AB8 ?@8<5@K @01>BK <>45;8. 

7. � 2K2>40E >72CG8BL, =0A:>;L:> 4>AB83=CB0 ?>AB02;5==0O F5;L 8 :0: 

CA>25@H5=AB2>20BL <>45;L. 

8. #>1;03>40@8BL 70 2=8<0=85.  

9.  "B25B8BL =0 2>?@>AK 0C48B>@88. 

 

 

 

 

 

 

 

 

 

 

 

https://www.kaggle.com/ronitf/heart-disease-uci
https://www.kaggle.com/selener/consumer-complaint-database
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#@8;>65=85 19 

#D<@9D 6IB8AB7B F9EF<DB64A<S 

�0 :064K9 ?@028;L=K9 >B25B ?@8A208205BAO 2 10;;0, <0:A8<C< 20 10;;>2 

 

3. �:0B5@8=1C@3                                                                       
�0B0_________________ 
(�" ________________________________________    �DGCC4________ 

 

1. (>@<0B Parquet AG8B05BAO: 

 =5AB@C:BC@8@>20==K< 

 AB@>:>2K< 

 ?>;CAB@C:BC@8@>20==K< 

 :>;>=>G=K< (AB>;1F>2K<) 

2. �K15@8B5 B5E=>;>38N ?>B>:>2>9 >1@01>B:8 A>1KB89 2 @568<5 

@50;L=>3> 2@5<5=8: 

 Spark Streaming 

 Apache Hadoop 

 Apache Kafka 

 MapReduce 

3. �2B><0B878@>20BL 70?CA: ?0:5B=KE 7040G 2 @0<:0E :>=2595@0 

>1@01>B:8 1>;LH8E 40==KE ?> @0A?8A0=8N <>6=> A ?><>ILN: 

 Apache Hive 

 Apache Hadoop 

 Apache AirFlow 

 Apache Kafka 

4. �;O @50;870F88 <8:@>A5@28A=>9 0@E8B5:BC@K 8 8=B53@0F88 

@07@>7=5==KE A8AB5< ?>4E>48B: 

 Apache Spark 

 Apache AirFlow 

 Apache Hadoop 

 Apache Kafka 
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5. �;O @0A?@545;5==>3> 3;C1>:>3> <0H8==>3> >1CG5=8O (Deep 

Learning) 1>;LH5 ?>4E>48B D@59<2>@:: 

 TensorFlow 

 PyTorch 

 Scikit-learn 

 Flask 

6. �;O ?>;=>B5:AB>2>3> 8=B5;;5:BC0;L=>3> ?>8A:0 8 0=0;8B8:8 

?> ?>;CcB@C:BC@8@>20==K< 40==K< 2 D>@<0B5 JSON >B;8G=> ?>4E>48B 

%'��: 

 Cassandra 

 Hive 

 HBase 

 Elasticsearch 

7. �;O <0H8==>3> >1CG5=8O ?>4E>4OB 40==K5: 

 ;N1KE D>@<0B>2 2 F8D@>2>< 2845 

 18=0@=K5 

 ?@5420@8B5;L=> ?>43>B>2;5==K5, >G8I5==K5 >B >H81>:, ?@>?CA:>2 

8 2K1@>A>2, 0 B0:65 =>@<0;87>20==K5 8 ?@54AB02;5==K5 2 2845 

G8A;>2KE 25:B>@>2 

 G8A;>2K5 B8?0 int 

8. Apache NiFi 8A?>;L7C5BAO 4;O: 

 MDD5:B82=>3> E@0=5=8O 1>;LH8E 40==KE 

 >?B8<870F88 SQL-70?@>A>2 : DWH 

 287C0;870F88 @57C;LB0B>2 0=0;8B8:8 

 <0@H@CB870F88 ?>B>:>2 Big Data 8 ?>AB@>5=8O ETL-:>=2595@>2 

9. #>2KA8BL ?@>872>48B5;L=>ABL Apache Kafka <>6=> A ?><>ILN: 

 �0<5=K HDD-48A:>2 =0 SSD 

 ?>2KH5=8O :>MDD8F85=B0 @5?;8:0F88 

 C25;8G5=8O @07<5@0 A>>1I5=89 
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 C25;8G5=8O ?;>B=>AB8 @0745;>2 =0 :064>< 1@>:5@5 

10. �=0;878@>20BL 40==K5, E@0=OI85AO 2 Apache Hadoop, A ?><>ILN 

AB0=40@B=>3> 8=AB@C<5=B0@8O SQL-70?@>A>2: 

 <>6=> 

 =5;L7O 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

169 

 

#@8;>65=85 20 

�?4A> <FB7B6B= BJ9A>< <A8<6<8G4?PAOI / 7DGCCB6OI <FB7B6OI 

CDB9>FAOI D45BF B5GK4RM<IES 

(<0:A8<C< 3 20 10;;>2) 
        

__________________

(�" G;5=0 :><8AA88      

�0B0 
____________________ 
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�AABF4J<S 

�>?>;=8B5;L=0O >1I5>1@07>20B5;L=0O >1I5@072820NI0O ?@>3@0<<0 «IT-

H:>;0» @50;87C5BAO 2 A5B52>9 D>@<5. ��!"' %" «�2>@5F <>;>4ё68» 

O2;O5BAO 107>2>9 >@30=870F859, >@30=870F8O-CG0AB=8: 3 MB> >@30=870F8O, 

>ACI5AB2;ONI0O >1@07>20B5;L=CN 45OB5;L=>ABL 8 @50;87CNI0O G0ABL 

A5B52>9 >1@07>20B5;L=>9 ?@>3@0<<K, :>B>@0O >?@545;O5BAO =0 >A=>20=88 

70:;NG5==>3> 4>3>2>@0 > A5B52>9 D>@<5 @50;870F88 ?@>3@0<<. 

"1I55 :>;8G5AB2> G0A>2 4;O ?>;=>3> >A2>5=8O ?@>3@0<<K 3 112 G0A>2, 

>1O70B5;L=K< <>4C;5< O2;O5BAO «�=B5@=5B 157>?0A=>ABL», 4>?>;=8B5;L=K< 

<>4C;5< O2;O5BAO <>4C;L ?> 2K1>@C >@30=870F88-CG0AB=8:0. 

� ?@>3@0<<C 2E>4OB H5ABL <>4C;59: «�=B5@=5B-157>?0A=>ABL», 

«�=B5@=5B 25I59», «$07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8», 

«%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85», «$07@01>B:0 <>18;L=KE 

?@8;>65=89», « 0H8==>5 >1CG5=85 8 1>;LH85 40==K5». 

#@>3@0<<0 8<55B B5E=8G5A:CN =0?@02;5==>ABL, >@85=B8@>20=0 

=0 D>@<8@>20=85 =0CG=>3> <8@>2>77@5=8O, >A2>5=85 <5B>4>2 =0CG=>3> 

?>7=0=8O <8@0, @0728B85 8AA;54>20B5;LA:8E, ?@8:;04=KE, :>=AB@C:B>@A:8E 

A?>A>1=>AB59 >1CG0NI8EAO, A =0:;>==>ABO<8 2 >1;0AB8 B>G=KE =0C: 

8 B5E=8G5A:>3> B2>@G5AB20. 

�>?>;=8B5;L=0O >1I5>1@07>20B5;L=0O >1I5@072820NI0O ?@>3@0<<0 «IT-

H:>;0» @0AAG8B0=0 =0 >1CG0NI8EAO 11317 ;5B. 

%>45@60=85 8 <0B5@80; ?@>3@0<<K 8<55B «%B0@B>2K9 C@>25=L» 

A;>6=>AB8, :>B>@K9 ?@54?>;0305B <8=8<0;L=K9 C@>25=L >A2>5=8O <0B5@80;0 

A>45@60=8O >1I5@072820NI59 ?@>3@0<<K. #@>3@0<<0 ?@54?>;0305B 

2 40;L=59H5< @07@01>B:C ?@55<AB25==KE ?@>3@0<< 107>2>3> 8 ?@>428=CB>3> 

C@>2=59 A;>6=>AB8. 
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