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@0728B8N <KH;5=8O. � N=>AB8 @0728205BAO 01AB@0:B=>5 8 ;>38G5A:>5 

<KH;5=85.  KA;8B5;L=0O 45OB5;L=>ABL AB0@H5:;0AA=8:>2 1>;55 0:B82=0 

8 A0<>AB>OB5;L=0; >=8 1>;55 :@8B8G=> >B=>AOBAO :0: : ?@5?>4020B5;O<, B0: 

8 : A>45@60=8N ?>;CG05<KE 7=0=89. .=>H0 8=B5@5AC5BAO B5<, GB> 

=5>4=>7=0G=>, GB> =5 87CG5=>, GB> B@51C5B A0<>AB>OB5;L=>3> >14C<K20=8O. 

"=8 >G5=L F5=OB =5AB0=40@B=CN D>@<C ?>40G8 <0B5@80;0, M@C48F8N 

?@5?>4020B5;O. 

.=>H5A:89 2>7@0AB B@048F8>==> ?@8=OB> @0AA<0B@820BL «AB>OI8< 

=0 ?>@>35» 27@>A;>9 687=8, ?>;=K< ?;0=>2 8 =04564, >1@0I5==K< 

2 1C4CI55. � MB>B >B=>A8B5;L=> :>@>B:89 A@>: N=>H5 =C6=> A>740BL 

687=5==K9 ?;0=: @5H8BL, :5< 1KBL (?@>D5AA8>=0;L=>5 A0<>>?@545;5=85) 

8 :0:8< 1KBL (;8G=>AB=>5 A0<>>?@545;5=85) 2 A2>59 1C4CI59 687=8. 
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�87=5==K9 ?;0= 4 =5 B> 65 A0<>5, GB> ?>4@>AB:>2K5 BC<0==K5 <5GBK 

> 1C4CI5<. .=>H0 4>;65= =5 ?@>AB> ?@54AB02;OBL A515 A2>ё 1C4CI55 

2 >1I8E G5@B0E, 0 >A>7=020BL A?>A>1K 4>AB865=8O ?>AB02;5==KE 687=5==KE 

F5;59. 

$9:<@ ;4AOF<=, C9D<B8<KABEFP < CDB8B?:<F9?PABEFP ;4AOF<= 

#@>4>;68B5;L=>ABL >4=>3> 0:045<8G5A:>3> G0A0 - 45 <8=. #5@5@K2 

<564C CG51=K<8 70=OB8O<8 3 10 <8=CB. �0=OB8O ?@>2>4OBAO 1 @07 2 =545;N ?> 

3 0:045<8G5A:8E G0A0.  #@>4>;68B5;L=>ABL >1@07>20B5;L=>3> ?@>F5AA0 

A>AB02;O5B 36 CG51=KE =545;L, 9 CG51=KE <5AOF52.  

(BD@O B5GK9A<O 

'G8BK20O B5@@8B>@80;L=CN C40;ё==>ABL 8 <0B5@80;L=>-B5E=8G5A:CN 

>A=0I5==>ABL >1@07>20B5;L=KE >@30=870F89, ?>B@51=>AB8 >1CG0NI8EAO 

 8 8E @>48B5;59, 2>7<>6=>AB8 ?5403>38G5A:8E @01>B=8:>2, D>@<0 >1CG5=8O 

 ?> 4>?>;=8B5;L=>9 >1I5>1@07>20B5;L=>9 >1I5@072820NI59 ?@>3@0<<5 

 «IT-H:>;0» >G=0O, 2 B>< G8A;5 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.). 

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

 «IT-H:>;0», @53;0<5=B8@C5B A>740=85 8 @50;870F8N A@54K, >15A?5G820NI59 

CA:>@5==>5 >A2>5=85 >1CG0NI8<8AO 0:BC0;L=KE 8 2>AB@51>20==KE 7=0=89, 

=02K:>2 8 :><?5B5=F89 2 AD5@5 8=D>@<0F8>==KE 8 B5;5:><<C=8:0F8>==KE 

B5E=>;>389. 

"A=>2=>9 B8? 70=OB89 3 :><18=8@>20==K9, A>G5B0NI89 2 A515 M;5<5=BK 

B5>@88 8 ?@0:B8:8. �>;LH8=AB2> 7040=89 :C@A0 2K?>;=O5BAO A0<>AB>OB5;L=> 

A ?><>ILN ?5@A>=0;L=>3> :><?LNB5@0 8 =5>1E>48<KE ?@>3@0<<=KE A@54AB2.  

�48=8F59 CG51=>3> ?@>F5AA0 O2;O5BAO 1;>: C@>:>2 (<>4C;L). �064K9 

B0:>9 1;>: >E20BK205B >B45;L=CN 8=D>@<0F8>==CN B5E=>;>38N 8;8 5ё G0ABL. 

�=CB@8 1;>:>2 @07182:0 ?> 2@5<5=8 87CG5=8O ?@>872>48BAO ?5403>3>< 

A0<>AB>OB5;L=>, => A CGёB>< @5:><5=4>20==>3> :0;5=40@=>-B5<0B8G5A:>3> 

?;0=0. % CGёB>< @53C;O@=>3> ?>2B>@5=8O @0=55 87CG5==KE B5<, B5<? 87CG5=8O 
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>B45;L=KE @0745;>2 1;>:0 >?@545;O5BAO AC1J5:B82=K<8 8 >1J5:B82=K<8 

D0:B>@0<8. 

�0640O B5<0 :C@A0 =0G8=05BAO A ?>AB0=>2:8 7040G8 3 E0@0:B5@8AB8:8 

?@54<5B=>9 >1;0AB8 8;8 :>=:@5B=>9 ?@>3@0<<K, :>B>@CN ?@54AB>8B 87CG8BL. 

 % MB>9 F5;LN ?@>2>48BAO 45<>=AB@0F8O ?@575=B0F88 8;8 A0<>9 ?@>3@0<<K, 

 0 B0:65 3>B>2K5 @01>BK. �0:@5?;5=85 7=0=89 ?@>2>48BAO c ?><>ILN 

?@0:B8:8 >B@01>B:8 C<5=89 A0<>AB>OB5;L=> @5H0BL ?>AB02;5==K5 7040G8, 

A>>B25BAB2CNI85 <8=8<0;L=><C C@>2=N ?;0=8@C5<KE @57C;LB0B>2 >1CG5=8O.  

"A=>2=K5 7040=8O O2;ONBAO >1O70B5;L=K<8 4;O 2K?>;=5=8O 2A5<8 

>1CG0NI8<8AO. �040=8O 2K?>;=ONBAO =0 :><?LNB5@5 A 8A?>;L7>20=85< 

8=B53@8@>20==>9 A@54K @07@01>B:8. #@8 MB>< >1CG0NI85AO =5 B>;L:> 

D>@<8@CNB =>2K5 B5>@5B8G5A:85 8 ?@0:B8G5A:85 7=0=8O, => 8 ?@8>1@5B0NB 

=>2K5 B5E=>;>38G5A:85 =02K:8.  

 5B>48:0 >1CG5=8O >@85=B8@>20=0 =0 8=48284C0;L=K9 ?>4E>4. �;O B>3>, 

GB>1K :064K9 CG5=8: ?>;CG8; =08;CGH89 @57C;LB0B >1CG5=8O, ?@>3@0<<>9 

?@54CA<>B@5=K 8=48284C0;L=K5 7040=8O 4;O A0<>AB>OB5;L=>9 @01>BK 

=0 4><0H=5< :><?LNB5@5. &0:0O D>@<0 >@30=870F88 >1CG5=8O AB8<C;8@C5B 

8=B5@5A CG5=8:0 : ?@54<5BC, 0:B82=>ABL 8 A0<>AB>OB5;L=>ABL CG0I8EAO, 

A?>A>1AB2C5B >1J5:B82=><C :>=B@>;N 3;C18=K 8 H8@>BK 7=0=89, ?>2KH5=8N 

:0G5AB20 CA2>5=8O <0B5@80;0 >1CG0NI8<8AO, ?>72>;O5B ?5403>3C ?>;CG8BL 

>1J5:B82=CN >F5=:C 2K1@0==>9 8< B0:B8:8 8 AB@0B5388 @01>BK, <5B>48:8 

8=48284C0;L=>3> >1CG5=8O 8 >1CG5=8O 2 3@C??5, 2K1>@0 ?@54<5B=>3> 

A>45@60=8O. 

�;O A0<>AB>OB5;L=>9 @01>BK 8A?>;L7CNBAO @07=K5 ?> C@>2=N A;>6=>AB8 

7040=8O, :>B>@K5 =>AOB @5?@>4C:B82=K9 8 B2>@G5A:89 E0@0:B5@. �>;8G5AB2> 

B0:8E 7040=89 2 @01>B5 <>65B 20@L8@>20BLAO. 

� E>45 >1CG5=8O ?@>2>48BAO ?@><56CB>G=>5 B5AB8@>20=85 ?> B5<0< 

 4;O >?@545;5=8O C@>2=O 7=0=89 CG5=8:>2. �K?>;=5=85 :>=B@>;L=KE 7040=89 

A?>A>1AB2C5B 0:B82870F88 CG51=>-?>7=020B5;L=>9 45OB5;L=>AB8 8 254ёB 

: 70:@5?;5=8N 7=0=89, 0 B0:65 A;C68B 8=48:0B>@>< CA?5H=>AB8 
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>1@07>20B5;L=>3> ?@>F5AA0. 

$50;870F8O ?@>3@0<<K ?@54?>;0305B 8A?>;L7>20=85 

74>@>2L5A15@530NI8E B5E=>;>389. 

�4>@>2L5A15@530NI0O 45OB5;L=>ABL @50;87C5BAO: 

− G5@57 A>740=85 157>?0A=KE <0B5@80;L=>-B5E=8G5A:8E CA;>289; 

− 2:;NG5=85< 2 70=OB85 48=0<8G5A:8E ?0C7, ?5@8>48G5A:>9 A<5=K 

45OB5;L=>AB8 >1CG0NI8EAO; 

−  :>=B@>;5< A>1;N45=8O >1CG0NI8<8AO ?@028; @01>BK =0 #�; 

− G5@57 A>740=85 1;03>?@8OB=>3> ?A8E>;>38G5A:>3> :;8<0B0 2 CG51=>9 

3@C??5 2 F5;><. 

"5N9@ B5M9D4;6<64NM9= CDB7D4@@O 

"1J5< >1I5@072820NI59 ?@>3@0<<K A>AB02;O5B 112 G0A>2 2 3>4.  

'DB69AP B5M9D4;6<64NM9= CDB7D4@@O 

%>45@60=85 ?@>3@0<<K 4>?>;=8B5;L=>3> >1@07>20=8O 45B59 >@30=87>20=> 

2 A>>B25BAB288 A> AB0@B>2K< C@>2=5< A;>6=>AB8, GB> ?@54?>;0305B 

7=0:><AB2> A >A=>2=K<8 ?@54AB02;5=8O<8, =5 B@51CNI8<8 2;045=8O 

A?5F80;878@>20==K<8 ?@54<5B=K<8 7=0=8O<8 8 :>=F5?F8O<8, CG0AB85 

2 @5H5=88 7040=89 8 7040G, >1;040NI8E <8=8<0;L=K< C@>2=5< A;>6=>AB8, 

=5>1E>48<K< 4;O >A2>5=8O A>45@60=8O ?@>3@0<<K, 87CG0O A0<>5 3;02=>5, 

DC=40<5=B0;L=>5, 8 2 B> 65 2@5<O A0<>5 ?@>AB>5 2 :064>9 B5<5, 

?@54>AB02;OO >1O70B5;L=K9 <8=8<C<, :>B>@K9 ?>72>;O5B A>740BL ?CABL 

=5?>;=CN, => >1O70B5;L=> F5;L=CN :0@B8=C >A=>2=KE ?@54AB02;5=89. 

�040=8O MB>3> C@>2=O ?@>ABK, =>AOB 2 >A=>2=>< @5?@>4C:B82=K9 E0@0:B5@, 

8<5NB H01;>==K5 @5H5=8O.  

 

1.2. &5;L 8 7040G8 ?@>3@0<<K 

 

&5;L ?@>3@0<<K 3 D>@<8@>20=85 ?5@28G=KE B5E=8G5A:8E :><?5B5=F89 

2 A>>B25BAB288 A 2K1@0==K< <>4C;5<. 

�;O CA?5H=>9 @50;870F88 ?>AB02;5==>9 F5;8 =5>1E>48<> @5H8BL @O4 
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7040G. 

�040G8 ?@>3@0<<K: 

"5D4;B64F9?PAO9: 

 ?>7=0:><8BL A A>2@5<5==K<8 B5=45=F8O<8 8 ?5@A?5:B820<8 

@0728B8O :><?LNB5@=KE B5E=>;>389; 

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

B5E=>;>389; 

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

 8 :><?5B5=F88 2 AD5@5 8=D>@<0F8>==KE 8 B5;5:><<C=8:0F8>==KE 

B5E=>;>389; 

 AD>@<8@>20BL B5E=8G5A:CN 3@0<>B=>ABL 8 =02K:8 2;045=8O 

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

$4;6<64NM<9: 

 A?>A>1AB2>20BL @0728B8N C<5=8O ?;0=8@>20BL A2>8 459AB28O A CGёB>< 

D0:B>@0 2@5<5=8; 

 A?>A>1AB2>20BL @0728B8N =02K:0 A0<>AB>OB5;L=>3> ?>8A:0 

8=D>@<0F88; 

 A?>A>1AB2>20BL @0728B8N :><<C=8:0B82=KE A?>A>1=>AB59 ?@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. 

ВBEC<F4F9?PAO9: 

 A?>A>1AB2>20BL 2>A?8B0=8N C?>@AB20 2 4>AB865=88 @57C;LB0B0; 

 A?>A>1AB2>20BL 2>A?8B0=8N >B25BAB25==>3> >B=>H5=8O : B@C4C; 

 A?>A>1AB2>20BL 2>A?8B0=8N C2068B5;L=>3> >B=>H5=8O 

: >:@C60NI8<. 
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"1@07>20B5;L=K5 7040G8, <>4C;L 1  
«�=B5@=5B-157>?0A=>ABL» 

 >1CG8BL ?@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>; 

 AD>@<8@>20BL 107>2K5 =02K:8 >1@0I5=8O A ?@>3@0<<0<8, 

>B25G0NI8E 70 157>?0A=>ABL CAB@>9AB20 Windows; 

 AD>@<8@>20BL 107>2K5 =02K:8 >1@0I5=8O A ?@>3@0<<0<8, 

>B25G0NI8E 70 157>?0A=>ABL <>18;L=KE CAB@>9AB20. 

 

"1@07>20B5;L=K5 7040G8, <>4C;L 2  
«�=B5@=5B 25I59» 

 >1CG8BL A?>A>10< @01>BK A >1;0G=K<8 E@0=8;8I0<8; 

 >1CG8BL A?>A>10< @01>BK A Blynk IoT platform; 

 AD>@<8@>20BL AB0@B>2K5 =02K:8 ?@>3@0<<8@>20=8O; 

 >1CG8BL ?@>3@0<<8@>20=8N 28@BC0;L=KE A5@28A>2. 

 

"1@07>20B5;L=K5 7040G8, <>4C;L 3  
«$07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8» 

 >1CG8BL 107>2K< B@51>20=8O : 48709=C ?@8;>65=8O AR/VR; 

 >1CG8BL A>2@5<5==K< O7K:0< ?@>3@0<<8@>20=8O, 8A?>;L7C5<K< 

2 VR/AR @07@01>B:5;  

 >1CG8BL 107>2K< ?@8=F8?0< EC4>65AB25==>3> 48709=0; 

 >1CG8BL 107>2K< >A>15==>ABO< 3@0D8G5A:>3> ?@>3@0<<8@>20=8O; 

 >1CG8BL 107>2K< >A>15==>ABO< >?B8<870F88 ?@8;>65=89 4;O 

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

 >1CG8BL >A>15==>ABO< A1>@:8 ?@8;>65=8O. 

 

 



 
 

13 
 

"1@07>20B5;L=K5 7040G8, <>4C;L 4  
«%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85» 

 AD>@<8@>20BL ?@54AB02;5=85 > =0AB@>9:5 1>;LH>9 A5B52>9 

8=D@0AB@C:BC@K, 2>AAB0=>2;5=85 5ё @01>B>A?>A>1=>AB8 ?>A;5 A1>52; 

 AD>@<8@>20BL =02K:8 C40;ё==>3> 04<8=8AB@8@>20=8O;  

 >1CG8BL ?@028;0< @01>BK A ?>;L7>20B5;O<8 A5B8, AD>@<8@>20BL 

=02K: ?@>2545=8O 8=AB@C:B0659 4;O :;85=B>2 A5B52>9 8=D@0AB@C:BC@K;  

 AD>@<8@>20BL =02K:8 >15A?5G5=8O 70I8BK A5B52KE CAB@>9AB2; 

 >1CG8BL >A=>20< ?>AB@>5=8O A5B59 C@>2=O =51>;LH8E >D8A>2

 8 D8;80;>2; 

 AD>@<8@>20BL =02K:8 04<8=8AB@8@>20=8O; 

 AD>@<8@>20BL 107>2K5 C<5=8O @01>B0BL A >A=>2=K<8 A5B52K<8 

?@>B>:>;0<8, A5B52K<8 A;C610<8, A@54AB20<8 <>=8B>@8=30. 

 

"1@07>20B5;L=K5 7040G8, <>4C;L 5  
«$07@01>B:0 <>18;L=KE ?@8;>65=89» 

 @0AH8@8BL 7=0=8O > A>2@5<5==KE 8 ?>?C;O@=KE ?;0BD>@<0E;  

 >1CG8BL O7K:C ?@>3@0<<8@>20=8O Java, O7K:C @07<5B:8 XML;  

 >1CG8BL >1J5:B=>->@85=B8@>20==><C ?>4E>4C 2 ?@>5:B8@>20=88 

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

 ?>7=0:><8BL A 0@E8B5:BC@>9 ?@8;>65=8O 4;O Android;  

 >1CG8BL ?@>3@0<<8@>20=8N B5E=8G5A:8E CAB@>9AB2; 

 ?>7=0:><8BL A A>2@5<5==K<8 =>B0F8O<8 ?@>3@0<<8@>20=8O 

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

 

"1@07>20B5;L=K5 7040G8, <>4C;L 6  
« 0H8==>5 >1CG5=85 8 1>;LH85 40==K5»  

 >1CG8BL @01>B5 A ?@>D8;L=K< ?@>3@0<<=K< >15A?5G5=85< (A@54>9 

?@>3@0<<8@>20=8O Jupyther Notebook, Google Colaboratory); 
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 AD>@<8@>20BL =02K:8 ?@>3@0<<8@>20=8O =0 O7K:5 

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

 >1CG8BL @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); 

 87CG8BL 0=A0<1;52K5 <5B>4K <0H8==>3> >1CG5=8O (%B5:8=3, �5338=3, 

�CAB8=3);   

 >1CG8BL ?@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);  

 >1CG8BL :;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). 

 

"1@07>20B5;L=K5 7040G8, <>4C;L 7  
«Э;5:B@>=8:0 8 ?@>B>B8?8@>20=85» 

 AD>@<8@>20BL 107>2K5 ?@54AB02;5=8O >1 M;5:B@8G5A:8E 8 

@048>B5E=8G5A:8E F5?OE; 

 >1CG8BL ?@028;0< B5E=8:8 157>?0A=>AB8 ?@8 ?@>2545=88 

M;5:B@><>=B06=KE @01>B; 

 >1CG8BL A1>@:5 M;5:B@>==KE AE5<, AD>@<8@>20BL =02K: ?09:8 

M;5:B@>==KE :><?>=5=B>2; 

 >1CG8BL <5B>48:5 87<5@5=8O 8 87CG5=8O D>@<K 8 ?0@0<5B@>2 

@048>B5E=8G5A:8E A83=0;>2 2 F5?OE; 

 87CG8BL AB@C:BC@C 8 2>7<>6=>AB8 ?;0BK :>=B@>;;5@0 Arduino, 

>1CG8BL ?@>3@0<<8@>20=8N M;5:B@>==KE CAB@>9AB2 =0 1075 :>=B@>;;5@0 

Arduino 2 A@545 IDE; 

 >1CG8BL <>45;8@>20=8N 45B0;59 8 :>@?CA>2 M;5:B@>==KE CAB@>9AB2 2 

A@545 �><?0A 3D; 

 AD>@<8@>20BL =02K: 8A?>;L7>20=8O 3D-?5G0B8 4;O @0A?5G0BK20=8O 

>B45;L=KE :>=AB@C:B82=KE M;5<5=B>2 8 :>@?CA>2 M;5:B@>==KE CAB@>9AB2.  
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1.3 %>45@60=85 ?@>3@0<<K 

'G51=K9 ?;0= 

&01;8F0 1 

№  
?/? 

!0720=85 @0745;0, B5<K 
�>;-2> G0A>2 

(>@<K 
0BB5AB0F88/ 
:>=B@>;O 

�A53> &5>@8O #@0:B8:0  

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

 >4C;L 1. �=B5@=5B-157>?0A=>ABL 
1. �=B5@=5B-157>?0A=>ABL 4 2 2  

1.1. 

 

�5:F8O =0 B5<C «+B> 
7=0G8B 1KBL G5AB=K<?» 

%>F80;L=K5 A5B8 

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

 

2 

 

1 

 

1 

"?@>A 
 

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

2 0 2 

&5AB8@>20=85 
(#@8;>65=85 10) 

 

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

 >4C;L 2. �=B5@=5B 25I59. 

№  
?/? 

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

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

�A53> &5>@8O #@0:B8:0 

1. �07>2K5 :>=AB@C:F88 
2 �@4C8=> 

50 23 27 
 

1.1. 

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

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

1.2. %@540 @07@01>B:8 2 1 1 'AB=K9 >?@>A 

1.3. 
#5@5<5==K5. &8?K 
40==KE 2 1 1 

'AB=K9 >?@>A 

1.4. 
#5@5<5==K5. �@8D<5B8:0 

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

1.5. 
�2>4 8 2K2>4 

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

1.6. "A=>2=K5 >?5@0B>@K 2 1 1 'AB=K9 >?@>A 
1.7. 'A;>28O 4 2 2 'AB=K9 >?@>A 
1.8. �;>65==K5 CA;>28O 4 2 2 'AB=K9 >?@>A 
1.9. *8:; for 4 2 2 'AB=K9 >?@>A 

1.10. *8:; while 4 2 2 'AB=K9 >?@>A 
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1.11.  5B>4K AB@>: 4 2 2 #8AL<5==K9 
>?@>A 

1.12.  5B>4K A?8A:>2  4 2 2 'AB=K9 >?@>A 
1.13. �5=5@0B>@K A?8A:>2 4 2 2 'AB=K9 >?@>A 
1.14. �5=5@0B>@K A;>20@59 4 2 2 #8AL<5==K9 

>?@>A 
1.15. #>43>B>2:0 : :>=B@>;L=>9 

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

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

2 0 2 �>=B@>;L=0O 
@01>B0 

(#@8;>65=85 1) 
2. "@30=870F88 
8 DC=:F8>=8@>20=8O 
«�=B5@=5B0 �5I59» 

58 16 42  

2.1. �2545=85 2 «�=B5@=5B 
�5I59».  

2 1 1 
'AB=K9 >?@>A 

2.2. #>=OB8O «�=B5@=5B 
�5I59».  

2 1 1 
'AB=K9 >?@>A 

2.3. �??0@0B=0O G0ABL 
«�=B5@=5B0 �5I59».  

2 1 1 
'AB=K9 >?@>A 

2.4. %1>@:0 «�>&8: �;0AA 
 1» 

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

2.5. #>4:;NG5=85 181;8>B5: : 

«�>&8: �;0AA  1» 
2 1 1 

'AB=K9 >?@>A 

2.6. %>740=85 25I59 G5@57 

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

2.7. %5B52K5 B5E=>;>388 8 
«�=B5@=5B0 �5I59». 

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

2.8. "1@01>B:0 40==KE 2 
«�=B5@=5B5 �5I59».  

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

2.9. #@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 

2.10. %5@28AK, ?@8;>65=8O 
8 187=5A-<>45;8 
«�=B5@=5B0 �5I59». 

2 1 1 

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

2.11. #>43>B>2:0 : :>=B@>;L=>9 
@01>B5  

2 0 2 "?@>A 



 
 

17 
 

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

2 0 2 �>=B@>;L=0O 
@01>B0 

(#@8;>65=85 2) 

3. #@>5:B=0O 45OB5;L=>ABL 26 0 26  

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

A8AB5<. 

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

3.2 !0AB@>9:0 40BG8:>2 IoT-

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

?@>5:B0<8 

3.3 -B0? ?@>3@0<<8@>20=8O 
IoT-A8AB5<. 

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

3.4 "B;04:0 IoT-A8AB5<. 
 

�0I8B0 ?@>5:B0. 

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

�0I8B0 ?@>5:B0. 
(#@8;>65=85 

4,5) 

�B>3> 108 39 69  

 

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

 >4C;L 3. $07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8. 

№  
?/? 

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

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

�A53> &5>@8O #@0:B8:0 

1. �2>4=K9. #>;83>=0;L=>5  
3D-<>45;8@>20=85 (A:C;L?B8=3, 
B5:ABC@8@>20=85, A25B, @5=45@) 
 

36 8 28 

 

1.1 �=0:><AB2>, 
:><0=4>>1@07>20=85, 
=0AB@>9:0 >1>@C4>20=8O 

2 1 1 

�=0:><AB2>. 
"?@>A. 

�=AB@C:B06 
?> &� 

1.2 

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

8 4 4 

'AB=K9 >?@>A 
#@575=B0F8O 
<>45;59, 

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

1.3 "A25I5=85 AF5=K 8 3D 
<>45;59 

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

1.4 !0AB@>9:0 :0<5@K -
@5=45@, ?>AB >1@01>B:0 2 1 1 

'AB=K9 >?@>A 
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1.5 #@0:B8:0 A>740=8O 
<>45;59  
2 blender 3D 

20 0 20 

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

(#@8;>65=85 3) 
2. �59A>2K9 48 7 41  

2.1 

 >45;8@>20=85 
?> 87>1@065=8N. 
$07@01>B:0 3D-<>45;8 
>B MA:870 4> @5=45@0 

18 1 17 

#@575=B0F8O 
<>45;59, 

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

2.2 �=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<< 

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

2.4 %>740=85 low-poly <>45;8 4 - 4 

2.5 &5:ABC@8@>20=85 <>45;8  4 - 4 

3. %>740=85 VR-?@8;>65=8O. 
%>740=85 8=B5@0:B82=>3>  
VR-?@8;>65=8O 

20 4 16 

 

3.1 %>740=85 ?@575=B0F89 2 1 1  

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

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

3.2 %>740=85 <>45;59  4 - 4 

3.3 !0AB@>9:0 <0B5@80;>2  
8 B5:ABC@  2 - 2 

3.4 �<?>@B 2 A@54C Unreal 
Engine  

2 - 2 

3.5 !0AB@>9:0 3D - M;5<5=B>2 4 2 2 

3.6 %>740=85 8=B5@0:B82=KE 
M;5<5=B>2 6 1 5 

3.7 

�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 

4. #@>5:B=0O 45OB5;L=>ABL 24 5 19  

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

4 2 2 

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

@01>B0. 
 

4.2 -B0? 2. �>=F5?BC0;L=K9 2 1 1 

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

4.4 -B0? 4. �=0;8B8G5A:0O 
G0ABL 2 - 2 

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

10 - 10 
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4.6 

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

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

(#@8;>65=8O 
4,5) 

�B>3> 108 26 82  

 

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

 >4C;L 4. %5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85 
1. �2>4=>5 70=OB85 2 1 1 'AB=K9 >?@>A 
2. &>?>;>38O ;>:0;L=KE 

A5B59 

4 2 2  

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

@01>B0 
2.1. (878G5A:0O B>?>;>38O 2 1 1  

2.2. �>38G5A:0O B>?>;>38O 2 1 1  

3. #@>B>:>;K TCP/IP, IPX, 
NetBEUI 

8 4 4  

 

 

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

@01>B0 

3.1 %B5: ?@>B>:>;>2 TCP/IP. 
�07>2K5 ?>=OB8O 

2 1 1 

3.2 "?@545;5=85 8 @0AGёB 
IPv4 04@5A0 

2 1 1 

3.3 "?@545;5=85 IPv6 04@5A0 2 1 1 

3.4 !0AB@>9:0 8=B5@=5B-
?>4:;NG5=8O 4;O 4><0 
8 =51>;LH>3> >D8A0 

2 1 1 

4. %5B52K5 @5AC@AK 6 3 3  

 

 

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

@01>B0 

4.1 �>:0;L=0O :><?LNB5@=0O 
A5BL 

2 1 1 

4.2 '40;ё==>5 ?>4:;NG5=85 : 

>:>=5G=K< CAB@>9AB20< 

2 1 1 

4.3 &>?>;>38O «�;85=B-
%5@25@» 

2 1 1 

5.  0@H@CB870F8O 2 A5BOE 6 3 3  

 

 

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

@01>B0 

5.1 �545=85 B01;8FK 
<0@H@CB870F88 

2 1 1 

5.2 !0AB@>9:0 AB0B8G5A:>9 
<0@H@CB870F88 

2 1 1 

5.3 !0AB@>9:0 48=0<8G5A:>9 
<0@H@CB870F88 

2 1 1 
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6. �>=B@>;L=>5 
B5AB8@>20=85 ?> <>4C;N 

1 0 1 &5AB 
(#@8;>65=85 11) 

7. �>:0;L=0O 
>4=>@0=3>20O A5BL 
(@01>G0O 3@C??0) 

6 3 3  

 

 

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

@01>B0 

7.1 �708<>459AB285 B8?0 
«�;85=B- :;85=B» 

2 1 1 

7.2 �708<>459AB285 B8?0 
«�;85=B-A5@25@» 

2 1 1 

7.3 #@58<CI5AB20 
8 =54>AB0B:8 
>4=>@0=3>2>9 A5B8 

2 1 1 

8. �><5= 

(C?@02;O5<0O @01>G0O 
3@C??0) 

6 3 3  

 

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

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

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

2 1 1 

8.2 %;C610 :0B0;>3>2 Active 
Directory 

2 1 1 

8.3 $01>B0 A Active Directory 2 1 1 

9. '40;ё==>5 C?@02;5=85 6 3 3  

 

 

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

@01>B0 

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

2 1 1 

9.2 %?5F8D8G=K5 ?@>B>:>;K 
C40;ё==>3> C?@02;5=8O 
4;O @07=KE A8AB5< 

2 1 1 

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

2 1 1 

10. �>25@8B5;L=K5 
>B=>H5=8O <564C 
4><5=0<8 

6 3 3  

 

 

 

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

@01>B0 

10.1 *5;L D>@<8@>20=8O 
4>25@8B5;L=KE 
>B=>H5=89 

2 1 1 

10.2 &8?K 4>25@8B5;L=KE 
>B=>H5=89 

2 1 1 

10.3 "A>15==>AB8 @5?;8:0F88 

?>;L7>20B5;LA:8E ?@02 
8 CGёB=KE 70?8A59 <564C 
4><5=0<8 

 

2 

 

1 

 

1 

11. &5@<8=0;-A5@25@ 4 0 4 'AB=K9 >?@>A, 
A0<>AB>OB5;L=0O 11.1 "A=>2K ?@>B>:>;0 RDP 2 0 2 
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11.2 �A?>;L7>20=85 RDS 
2 >@30=870F88 

2 0 2 @01>B0 

12. Internet Information 

Server (IIS) 

3 0 3 

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

@01>B0 

12.1 "A=>2K 
04<8=8AB@8@>20=8O Web- 

A5@25@>2 

1 0 1 

12.2 $0AH8@5==K9 DC=:F8>=0; 
IIS 

2 0 2 

13. #>4:;NG5=85 ;>:0;L=>9 
A5B8 : Internet 

4 0 4 

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

@01>B0 

13.1 &5E=>;>38O B@0=A;OF88 
A5B52KE 04@5A>2 

2 0 2 

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

2 0 2 

14. !0AB@>9:0 CAB@>9AB2 
Cisco 

10 5 5  

 

 

 

 

 

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

@01>B0 

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

2 1 1 

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

2 1 1 

14.3 "17>@ Cisco iOS 2 1 1 

14.4 �A?>;L7>20=85 :><0=4K 
Show 

2 1 1 

14.5 !0AB@>9:0 A5B8 Cisco 2 1 1 

15 %5B520O 157>?0A=>ABL 12 6 6 

 

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

@01>B0 

15.1 )0:5@K 8 =0@CH8B5;8 3 
:B> MB>? 

2 1 1 

15.2  5B>4K 0B0: 4 2 2 

15.3  5B>4K 70I8BK 4 2 2 

15.4 �=0:><AB2> 
A 1@0=4<0CM@>< 

2 1 1 

16. %?>A>1K ?>AB@>5=8O 
70I8BK :>@?>@0B82=KE 
A5B59 

6 3 3  

 

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

@01>B0 
16.1 �57>?0A=>ABL L2 2 1 1 

16.2 �57>?0A=>ABL L3 2 1 1 

16.3 �57>?0A=>ABL L7 2 1 1 

17. &5AB8@>20=85, ?>8A: 
8 CAB@0=5=85 =5?>;04>: 

4 2 2  

 

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

@01>B0 

17.1 �59AB28O ?@8 
2>7=8:=>25=88 =5?>;04>: 

2 1 1 

17.2 #>8A: 8 CAB@0=5=85 
=5?>;04>: 2 A5BOE 

2 1 1 
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18. �>=B@>;L=>5 
B5AB8@>20=85 ?> <>4C;N 

2 0 2 &5AB 
(#@8;>65=85 12) 

19. %>@52=>20B5;L=0O 
45OB5;L=>ABL 
$5H5=85 7040=89 
WorldSkills ?@>H;KE ;5B 

12 0 12  

 

 

 

 

 

 

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

19.1 $0745; «�4@5A0 IPv4 
8 A5B52K5 ?>4:;NG5=8O» 

2 0 2 

19.2 $0745; «!0AB@>9:0 
15A?@>2>4=>3> 
<0@H@CB870B>@0 
8 :;85=B0» 

2 0 2 

19.3 $0745; «%>740=85 A5B8, 
A>AB>OI59 87 :><<CB0B>@0 
8 <0@H@CB870B>@0» 

2 0 2 

19.4 $0745; «#>8A: 
8 CAB@0=5=85 =5?>;04>: 
D878G5A:>3> 
?>4:;NG5=8O» 

 

2 

 

0 

 

2 

19.5 $0745; «'?@02;5=85 
>@30=870F859 ?@8 ?><>I8 
3@C??>2KE ?>;8B8:» 

2 0 2 

19.6 $0745; «%>740=85 
:>@?>@0B82=>9 

87>;8@>20==>9 A5B8 
A >3@0=8G5==K< 4>ABC?>< 
2 �=B5@=5B» 

 

2 

 

0 

 

2 

�B>3>: 108 41 67  

 

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

 >4C;L 5 $07@01>B:0 <>18;L=KE ?@8;>65=89 

  

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

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

�A53> &5>@8O #@0:B8:0 

1. �><?LNB5@=0O 
3@0<>B=>ABL 

12 6 6 
  

1.1 �2>4=>5 70=OB85. 
�=AB@C:B06 ?> &�. 
'AB@>9AB2> #�. 
"?5@0F8>==0O A8AB5<0 
Windows 

4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 

1.2 #@8:;04=K5 ?@>3@0<<K 
8 D09;>20O A8AB5<0 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 



 
 

23 
 

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

4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
2. $07@01>B:0 :>=F5?F88 24 12 12   

2.1 

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

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
2.2 #@>@01>B:0 8458, 2K1>@ 

A@54K @07@01>B:8 
6 2 4 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
2.3 (>@<8@>20=85 

287C0;L=>3> AB8;O 6 4 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
2.4 

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

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3. "A=>2K 

?@>3@0<<8@>20=8O 
40 18 22 

  

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

6 2 4 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.2 

�AB@>5==K5 :><0=4K 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.3 #5@5<5==K5 8 B8?K 

40==KE 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.4 

�>38:0 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.5 

�5B2;5=85 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.6 

*8:;K 6 2 4 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.7 

 0AA82K 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
3.8 

(C=:F88 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
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3.9 

#@5@K20=8O 4 2 2 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
4. $07@01>B:0 48709=0 

?@8;>65=8O 
18 11 7 

  

4.1 %@540 287C0;L=>9 
@07@01>B:8 

3 2 1 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
4.2 

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

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
4.3 �87C;L=K5 M;5<5=BK 

8=B5@D59A0 3 2 1 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
4.4 !0AB@>9:0 M;5<5=B>2 

8=B5@D59A0 6 3 3 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A 
4.5 

%>740=85 0=8<0F88 
 

&5AB8@>20=85 
3 2 1 

#@0:B8G5A:0O 
@01>B0, CAB=K9 

>?@>A. 
&5AB8@>20=85 
(#@8;>65=85 14) 

5. #@>5:B=0O 45OB5;L=>ABL 14 0 14   

5.1 $01>B0 =04 ?@>5:B0<8 12 0 12 
#@0:B8G5A:0O 
@01>B0 

5.2 �0I8B0 ?@>5:B>2 2 0 2 �0I8B0 ?@>5:B>2 
 5.3. �0I8B0   2 0 2 "F5=:0 ?@>5:B0 

(#@8;>65=8O 
4,5) 

�B>3> 108 47 61  

 

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

 >4C;L 6  0H8==>5 >1CG5=85 8 1>;LH85 40==K5, AB0@B>2K9 C@>25=L 

№  
?/? 

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

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

�A53> &5>@8O #@0:B8:0 

1. "A=>2K Python 18 6 12 $5H5=85 7040G 
(#@8;>65=85 

 16) 

1.1 %?8A:8 4 2 2 

1.2 %;>20@8 4 2 2 

1.3 (C=:F88 4 2 2 

1.4 $5H5=85 7040G 
?> ?@>945==K< B5<0< 

4 3 4 

1.5 �>=B@>;L=0O @01>B0 2 3 2 $5H5=85 7040G 
(#@8;>65=85 17) 



 
 

25 
 

2.  0H8==>5 >1CG5=85 52 18 26  

 

2.1 �2545=85 
2 8A:CAAB25==K9 
8=B5;;5:B 8 <0H8==>5 
>1CG5=85 

4 2 2 $5H5=85 7040G 

2.2 #@>3@0<<=>5 >15A?5G5=85 
4;O <0H8==>3> >1CG5=8O 

4 2 2 $5H5=85 7040G 
 

(#@8;>65=85 18) 2.3 �81;8>B5:8 NumPy 
8 Matplotlib 

4 2 2 

2.4 �81;8>B5:0 Pandas 4 2 2 

2.5 "1I85 ?@8=F8?K 
@5H5=8O 7040G <0H8==>3> 
>1CG5=8O 

4 2 2 

2.6 $5H5=85 7040G8 
:;0AA8D8:0F88 

4 2 2 

2.7 $5H5=85 7040G8 @53@5AA88 4 2 2 

2.8 $5H5=85 7040G >1CG5=8O 
157 CG8B5;O 

4 2 2 

2.9 �5=5B8G5A:85 0;3>@8B<K  4 2 2 

2.10 �;3>@8B<K Q-Learning 4 2 2 

2.11 %B5:8=3  4 2 2 

2.12 �5338=3  4 2 2 

2.13 �CAB8=3  4 2 2 

3. "A=>2K =59@>==KE 
A5B59 

12 4 8  

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

2 1 1 $5H5=85 7040G  
 

&5AB8@>20=85 
(#@8;>65=85 20) 

3.2 #5@F5?B@>=K  2 1 1 

3.3 %25@B>G=K5 =59@>A5B8  2 1 1 

3.4 $5::C@5=B=K5 A5B8, 
�2B>M=:>45@K   

2 1 1 

3.5 �B>3>2>5 B5AB8@>20=85 4 3 4 

4. #@>5:B=0O 45OB5;L=>ABL  26 6 20 �=48284C0;L=K
9 / 3@C??>2>9 
?@>5:B 

(#@8;>65=8O 19, 

21) 

4.1. $01>B0 =04 ?@>5:B0<8 20 0 20 
#@0:B8G5A:0O 
@01>B0 

4.2. �0I8B0 ?@>5:B>2 4 0 4 �0I8B0 ?@>5:B>2 
4.3. �0I8B0   2 0 2 "F5=:0 ?@>5:B0 

(#@8;>65=85 
4,5) 



 
 

26 
 

 �B>3> 108 34 74  

      

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

 >4C;L 7. Э;5:B@>=8:0 8 ?@>B>B8?8@>20=85 

№  
?/? 

!0720=85 @0745;0, B5<K �>;-2> G0A>2 (>@<K 
0BB5AB0F88/ 
:>=B@>;O 

�A53> &5>@8O #@0:B8:0 

1. 
�2545=85 2 M;5:B@>=8:C 
8 M;5:B@>B5E=8:C 18 7 11  

1.1. 

&5E=8:0 157>?0A=>AB8 ?@8 
2K?>;=5=88 
M;5:B@><>=B06=KE @01>B. 
#>=OB8O «-;5:B@8G5AB2>» 

8 «-;5:B@8G5A:0O F5?L» 

3 2 1 

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

 

1.2. 

!0?@O65=85, B>: 8 
A>?@>B82;5=85. �0:>= 
"<0. #5@2K9 70:>= 
�8@E3>D0. 
-;5:B@>B5E=8G5A:85 
@0AGёBK =0 >A=>25 
87CG5==KE 70:>=>2. 

3 1 2 

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

 

1.3. 

#>=OB85 « >I=>ABL», 5ё 
@0AGёB. #@>AB59H85 
M;5:B@8G5A:85 F5?8 8 8E 
:><?>=5=BK: 
M;5:B@>42830B5;L, 
@578AB>@ (@5>AB0B), 48>4, 
A25B>48>4, 8AB>G=8: 
=0?@O65=8O 

3 1 2 

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

 

1.4. 

#>A;54>20B5;L=>5 8 
?0@0;;5;L=>5 A>548=5=85 
M;5<5=B>2 M;5:B@8G5A:>9 
F5?8. �B>@>9 70:>= 
�8@E3>D0. 
-;5:B@>B5E=8G5A:85 
@0AGёBK =0 >A=>25 
87CG5==KE 70:>=>2. 

3 1 2 

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

 

1.5. 

�><<CB0F8O 8 C?@02;5=85 
M;5:B@8G5A:8<8 F5?O<8. 
+B5=85 AE5<. 

3 1 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
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1.6. 

%@54AB20 87<5@5=8O 2 
M;5:B@>B5E=8:5 8 
M;5:B@>=8:5. 
�<?5@<5B@K, 2>;LB<5B@K, 
><<5B@K, <C;LB8<5B@K 
(B5AB5@K, 02><5B@K). 
+0AB>B><5@K, <03078=K 
A>?@>B82;5=89, 
20BB<5B@K, 20@<5B@K, 
M;5:B@8G5A:85 AGёBG8:8, 
>AF8;;>3@0DK. 

3 1 2 

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

 

2. 

$048>M;5:B@>==K5 
:><?>=5=BK 8 
DC=:F8>=0;L=K5 C7;K 

18 6 12 

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

 

 

 

 

 

2.1. 

$578AB>@K A ?5@5<5==K< 
A>?@>B82;5=85<, 
:>=45=A0B>@K, 
?>;7C=:>2K9 
?5@5:;NG0B5;L 

3 1 2 

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

 

2.2. 

�=D@0:@0A=K9 A25B>48>4, 
8=D@0:@0A=K9 ?@8ё<=8:. 
�5@:>= 8 <03=8B. 
#@8<5=5=85 2 >E@0==KE 
8725I0B5;OE �" 102-2 

(% �-1).  

3 1 2 

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

 

2.3. 

%5<8A53<5=B=K9 
8=48:0B>@, 
M;5:B@>42830B5;L, @5;5, 
;0<?0 =0:0;820=8O 

3 1 2 

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

 

2.4. 

&@0=78AB>@K. $0AGёB 
B@0=78AB>@=>3> 
CA8;8B5;O. 

3 1 2 

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

 

2.5. 

(>B>B@0=78AB>@, 
B8@8AB>@, 48=0<8:, 
7C<<5@. $0AGёB 
B@0=78AB>@=>3> 
<C;LB8281@0B>@0. 

3 1 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
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2.6. 

�0BG8:8: C;LB@072C:>2>9, 
40BG8: C@>2=O 2>4K, 
B5@<8AB>@, 704K<;5=8O, 
?@>B5G:8 2>4K, 
8=D@0:@0A=K9 
8725I0B5;L, <8:@>D>=. 

3 1 2 

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

&5AB8@>20=85 
(#@8;>65=85 22) 

3. 

$048>B5E=8G5A:85 
A83=0;K 2 F5?OE 8 2=5 
F5?59 

6 2 4  

3.1. 
�84K A83=0;>2. %83=0;K 
;>38:8. 3 1 2 

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

 

3.2. 
�84K 8 =07=0G5=85 
<>4C;OF88 A83=0;>2 3 1 2 

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

 

4.  8:@>AE5<K 9 3 6 

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

4.1. 

�><?0@0B>@ -  8:@>AE5<0 
LM393. &09<5@ - 
 8:@>AE5<0 NE555. 

3 1 2 

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

 

4.2. 

�>38:0 2 M;5:B@>=8:5. 
�=25@B>@.  8:@>AE5<0 
;>38:8 (!�) 74LS04. 
 8:@>AE5<0 ;>38:8 2�-

!� (74LS00). �>38G5A:>5 
A;>65=85 8 <8:@>AE5<0 
;>38:8 2 ��� 
(CD4071BE)/ 

 8:@>AE5<0 ;>38:8 2 
��� !� (CD4001BE). 
 8:@>AE5<0 ;>38:8 3 
��� !� (74HC27N).  

3 1 2 

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

 

4.3. 

�5H8D@0B>@ - 
 8:@>AE5<0 40-8$. 8-8 
@KG06=K9 ?5@5:;NG0B5;L 
(#5@5:;NG0B5;L DP-08). 

3 1 2 

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

 

5. 

#;0BD>@<0 
?@>B>B8?8@>20=8O 
M;5:B@>==KE CAB@>9AB2 
Arduino 

36 11 25  
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5.1. 

�K1>@ ?;0BK 4;O 
?@>3@0<<8@>20=8O. %@540 
?@>3@0<<8@>20=8O IDE. 
'?@02;5=85 48A:@5B=K<8 
?>@B0<8 Arduino. 
'?@02;5=85 0=0;>3>2K<8 
?>@B0<8 Arduino. 
,8@>B=>-8<?C;LA=0O 
<>4C;OF8O. 

3 1 2 

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

 

5.2. 

#5@5<5==K5 8 B8?K 
40==KE. "?5@0F88 =04 
?5@5<5==K<8. +B5=85 
7=0G5=89 0=0;>3>2KE 
?>@B>2. �K2>4 ?>:070=89 
?@81>@>2 =0 M:@0=. 

3 1 2 

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

 

5.3. 

(>@<8@>20=85 
C?@02;ONI8E CA;>289. 
�>38G5A:85 >?5@0F88. 
�;351@0 ;>38:8 8 
;>38G5A:85 >?5@0B>@K.  

3 1 2 

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

 

5.4. 

#>2B>@ONI85AO :><0=4K. 
*8:;K FOR 8 WHILE. 
�><18=8@>20=85 F8:;>2 8 
CA;>289. 

3 1 2 

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

 

5.5. 

!0?8A0=85 A>>1I5=89 
:><?LNB5@C. "?5@0B>@K 
Continue 8 break 2 @01>B5 
F8:;0. 
 

 

3 1 2 

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

 

5.6. 

#5@5E>4=K5 ?@>F5AAK ?@8 
@01>B5 D878G5A:8E 
:>=B0:B>2. �@51573 
:>=B0:B>2, A?>A>1K 
CAB@0=5=8O. 

3 1 2 

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

 

5.7.  0AA82K 40==KE 3 1 2 

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

 

5.8. 
%>740=85 A>1AB25==KE 
DC=:F89. 3 1 2 

'AB=K9 >?@>A, 
?@0:B8G5A:0O 
@01>B0 
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5.9. 

%5<8A53<5=B=K9 
8=48:0B>@ 8 42>8G=>5 
?@54AB02;5=85. 
#>4:;NG5=85 AB>@>==8E 
181;8>B5: : Arduino. 

3 1 2 

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

 

5.10. 
LCD 48A?;59. I2C 
?@>B>:>;. 3 1 2 

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

 

5.11. 

#@8=F8?K C?@02;5=8O 
M;5:B@><5E0=8G5A:8<8 
CAB@>9AB20<8. 
%5@2>?@82>4. 

3 1 2 

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

 

5.12. 

�73>B>2;5=85 :>@?CA>2 8 

:>=AB@C:B82=KE 
M;5<5=B>2, 
?@>5:B8@C5<KE 
CAB@>9AB2-?@>B>B8?>2, A 
8A?>;L7>20=85< 
?@>AB59H8E A@54AB2 3D-

<>45;8@>20=8O 8 3D-

?5G0B8.  
�>=B@>;L=0O @01>B0 

3 - 3 

#@0:B8G5A:0O 
@01>B0 

 

�>=B@>;L=0O 
@01>B0 

(#@8;>65=85 23) 

6. #@>5:B=0O 45OB5;L=>ABL  21 1 20  

6.1. $01>B0 =04 ?@>5:B0<8: 

?@>B>B8?8@>20=85 
02B><0B878@>20==KE 
M;5:B@>==>-<5E0=8G5A:8E 
CAB@>9AB2 

20 - 20 
#@0:B8G5A:0O 
@01>B0 

6.2. 

�0I8B0 ?@>5:B>2 1 1 - 

�0I8B0 ?@>5:B>2 
(#@8;>65=85 

4,5) 

 �B>3> 108 30 78  
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1.4. %>45@60=85 CG51=>3> ?;0=0 
&01;8F0 2 

№ ?/? !0720=85 
1;>:0/B5<K/:59A0 

%>45@60=85 
&5>@8O #@0:B8:0 

 >4C;L 1. �=B5@=5B-157>?0A=>ABL (@50;87C5BAO >@30=870F859-CG0AB=8:><) 

1.1. 

 

%>F80;L=K5 A5B8 

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

�=B8:>@@C?F8>==>5 
?@>A25I5=85. "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 

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

 &5AB (#@8;>65=85 
10) 

 >4C;L 2. �=B5@=5B 25I59 (@50;87C5BAO 107>2>9 >@30=870F859) 

1. �07>2K5 :>=AB@C:F88 2 �@4C8=> 

1.1. #>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. 

1.2. %@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 

1.3. 

 

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

#5@5<5==K5, str, int, float $5H5=85 7040G A 
?5@5<5==K<8 str, 

int, float. 

 
1.4. #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. 

1.531.6. �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 A 
>A=>2=K<8 
>?5@0B>@0<8. 
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1.731.8. '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 A 
CA;>2=K<8 
>?5@0B>@0<8 if else. 

 

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

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

1.93
1.10. 

 

*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 A 
F8:;0<8. 

 

'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 

1.113
1.12. 

 

 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 =0 
>B@01>B:C <5B>4>2 
split 8 join, append. 

 

 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. 

1.133
1.14. 

�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 ?> 
B5<5 70=OB8O. 

1.153
1.16. 

 

#>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. "@30=870F88 8 DC=:F8>=8@>20=8O �=B5@=5B0 �5I59 
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2.1. �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 ?> 
B5<5 70=OB8O. 

2.2. #>=OB85 �=B5@=5B 
�5I59.  

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

2.3. �??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 ?> 
B5<5 70=OB8O. 

2.4. %1>@:0 «�>&8: 
�;0AA  1» 

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

$5H5=85 7040G ?> 
B5<5 70=OB8O. 

2.5. #>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 ?> 
B5<5 70=OB8O. 

2.6. %>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 ?> 
B5<5 70=OB8O. 

2.7. %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 ?> 
B5<5 70=OB8O. 
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2.8. "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 ?> 
B5<5 70=OB8O. 

2.9. #@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 ?> 
B5<5 70=OB8O. 

2.10. %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 ?> 
B5<5 70=OB8O. 

2.11. #>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 

2.12. #@>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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3. #@>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>< 

�0I8B0 

3.1 #>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 

3.2. !0AB@>9:0 40BG8:>2 'AB0=>2:0, >B;04:0 
8 =0AB@>9:0 40BG8:>2 IoT-

A8AB5<. 
3.3-3.4 -B0? 

?@>3@0<<8@>20=8O 
"B;04:0 
�0I8B0 ?@>5:B0 

$07@01>B:0 ?@>3@0<<=>3> 
>15A?5G5=8O 4;O @01>BK 
"B;04:0 2708<>459AB28O 
<564C IoT-40BG8:0<8 
8 ?@>3@0<<=K< 
>15A?5G5=85<. 

 

 >4C;L 3. $07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8 
 (@50;87C5BAO 107>2>9->@30=870F859) 

№ ?/? !0720=85 
1;>:0/B5<K/:59A0 

%>45@60=85 
&5>@8O #@0:B8:0 

1. �2>4=K9 

1.1. �=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. 

1.2. #>;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. 
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1.3. #@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. 

1.4. "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. 

1.5. !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 

1.6. #@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. 

2. �59A>2K9 

2.1.  >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. 

2.2. �=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. 

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

2.4. %>740=85 high-poly 

<>45;8 

 $01>B0 =04 <>45;LN 
2 A>>B25BAB2CNI5< 
@540:B>@5. 

2.5. &5:ABC@8@>20=85 
<>45;8 

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

3 %>740=85 VR-?@8;>65=8O 

 

3.1. %>740=85 
?@575=B0F89 

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

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

3.2. %>740=85 <>45;59   >45;8@>20=85 
M;5<5=B>2 >:@C65=8O 
8 4@C38E >1J5:B>2. 

3.3. !0AB@>9:0 
<0B5@80;>2 8 B5:ABC@ 

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



 
 

37 
 

3.4. �<?>@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. 

3.5. !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 

3.6. %>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. 

3.7. �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. 

4. #@>5:B=0O 45OB5;L=>ABL 
4.1. -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. 

4.2. -B0? 2. 
�>=F5?BC0;L=K9 

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

4.3. -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><. 

4.4. -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. 

4.5. -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. 



 
 

38 
 

4.6. -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. 
 

 

 

 

 >4C;L 4. %5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85 
 (@50;87C5BAO 107>2>9 >@30=870F859) 

№ ?/? !0720=85 
1;>:0/B5<K/:59A0 

%>45@60=85 
&5>@8O #@0:B8:0 

1-2. 

 

�2>4=>5 70=OB85 
&>?>;>38O 
;>:0;L=KE A5B59 

%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. 
"1I85 A2545=8O > A5BOE, 
?@8=F8?K ?>AB@>5=8O A5B59. 

#@0:B8G5A:0O @01>B0 
?> 87CG5=8N 
?@8=F8?>2 
?>AB@>5=8O A5B59 

2.1. (878G5A:0O 
B>?>;>38O 

#@8<5=5=85 ;>:0;L=KE 
A5B59, :><?>=5=BK 4;O 
35=5@0F88 ;>:0;L=>9 A5B8. 
&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. 

#@0:B8G5A:0O @01>B0 
?> 87CG5=8N 
B>?>;>388 A5B59 

2.2. �>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. 

3. #@>B>:>;K &%$/I$, 
IPX, NetBEUI 

  

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

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

#@0:B8G5A:0O @01>B0 

3.2. "?@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. 
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3.3 "?@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. 
3.4. !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. 
 

4. %5B52K5 @5AC@AK   

4.1. �>:0;L=0O 
:><?LNB5@=0O A5BL 

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

 

4.2. '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. 
 

4.3. &>?>;>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. 

5.  0@H@CB870F8O 2 A5BOE 

5.1. �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. 

5.2. !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. 

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. 
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6. �>=B@>;L=>5 
B5AB8@>20=85 
?> <>4C;N 

 &5AB. �=0;87 
@57C;LB0B>2. 

7. �>:0;L=0O 
>4=>@0=3>20O A5BL 

  

7.1. �708<>459AB285 B8?0 
«�;85=B-:;85=B» 

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

A5@25@0 
=0 "% Windows. 

7.2. �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. 

7.3. #@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. 

8 �><5=   

8.1. "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 "%. 

8.2. %;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. 

8.3. $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. 

9. '40;5==>5 
C?@02;5=85 
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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. 

9.2. %?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. 

9.3. "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. 

10 �>25@8B5;L=>5 
>B=>H5=85 <564C 
4><5=0<8 

  

10.1. *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 

10.2. &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=><. 

10.3. "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. 

11 &5@<8=0;-A5@25@   

11.1. "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. 
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11.2. �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. 

12 Internet Information 

Server 

  

12.1. "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. 

12.2. $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. 

13 #>4:;NG5=85 
;>:0;L=>9 A5B8 
: �=B5@=5B 

  

13.1. &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. 

13.2. "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. 

14 !0AB@>9:0 
CAB@>9AB2 Cisco 
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14.1. '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. 

14.2. '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. 

14.3. "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. 

14.4. �A?>;L7>20=85 
:><0=4K Show 

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

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

14.5. !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>@. 
 

15 %5B520O 
157>?0A=>ABL 

  

15.1. )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. 

15.2.  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». 

15.3.  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:. 
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15.4. �=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. 

16 %?>A>1K 70I8BK 
:>@?>@0B82=KE 
A5B59 

  

16.1. �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. 

16.2. �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. 

16.3. �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. 

17. #>8A: 8 CAB@0=5=85 
=5?>;04>: 2 A5BOE 

  

17.1. �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>:. 

17.2. #>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>:. 

18. �>=B@>;L=>5 
B5AB8@>20=85 

 &5AB. �=0;87 
@57C;LB0B>2. 

19. %>@52=>20B5;L=0O 
45OB5;L=>ABL 

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

19.1. $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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19.2. !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 

19.3. %>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. 

19.4. #>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. 

19.5. '?@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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19.6. %>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> 
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%>740=85 ?@575=B0F89 
8 ;8G=>9 ?0?:8 4;O 
@01>B. 
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F8D@ 2 ?@>3@0<<=>< 
>15A?5G5=88 Jupyter 
Notebook 8;8 Google Colab 
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2708<>459AB285 
70@O4>2: <M;5:B@>=K= 8 
<4K@:8=, D878G5A:85 
?@>F5AAK, 2;8ONI85 =0 
?@>2>48<>ABL. 
�8?>;O@=K5 
B@0=78AB>@K. 
'?@02;5=85 B>:>< 
107K, :>MDD8F85=B 
CA8;5=8O. �>=AB@C:F8O 
18?>;O@=>3> 
B@0=78AB>@0, 53> 
A2>9AB20. �8?>;O@=K5 
B@0=78AB>@K p-n-p 8 n-
p-n 284>2. ?@O<>9 8 
>1@0B=>9 
?@>2>48<>AB8.  
#>;52K5 B@0=78AB>@K, 
8E :>=AB@C:F8O, 284K. 
'A;>2=K5 >1>7=0G5=8O 
B@0=78AB>@>2 =0 
AE5<0E. %E5<K 
?>4:;NG5=8O 
18?>;O@=KE 8 ?>;52KE 
B@0=78AB>@>2, 

#@0:B8G5A:0O A1>@:0 AE5<K 
?@>AB>3> 2:;NG5=8O 
A25B>48>40 (8AB>G=8: 
M;5:B@>?8B0=8O, B@0=78AB>@, 
@578AB>@, A25B>48>4). 
 

#@0:B8G5A:0O A1>@:0 AE5<K 
02B><0B8G5A:>3> 2:;NG5=8O 
A25B>48>40 (8AB>G=8: 
M;5:B@>?8B0=8O, B@0=78AB>@, 
D>B>@578AB>@, A25B>48>4, 
@578AB>@K). 
 

$0AGёB 8 A1>@:0 AE5<K 
B@0=78AB>@=>3> :;NG0 4;O 
2:;NG5=8O :>;;5:B>@=>9 
=03@C7:8 2 2845 3@C??K 
A25B>48>4>2 (8AB>G=8: 
M;5:B@>?8B0=8O 12 �, n-p-n 

B@0=78AB>@, @578AB>@K 3 HB., 
A25B>48>4K 4 HB.). 
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>A>15==>AB8 
?@8<5=5=8O. 
�K1>@ B@0=78AB>@>2 ?> 
A?@02>G=K< 
<0B5@80;0<. 
(>B>@578AB>@, 
CAB@>9AB2>, =07=0G5=85. 
 

2.5. 

(>B>B@0=78AB>@, 
B8@8AB>@, 48=0<8:, 
7C<<5@. $0AG5B 
B@0=78AB>@=>3> 
<C;LB8281@0B>@0. 

�>=AB@C:F8O 
D>B>B@0=78AB>@0. 
$07;8G85 
D>B>B@0=78AB>@0 8 
D>B>@578AB>@0. 
!5;8=59=>ABL 
E0@0:B5@8AB8:8 
D>B>B@0=78AB>@0. 
#>4:;NG5=85 
D>B>B@0=78AB>@0 2 
AE5<K. !07=0G5=85 8 
?@8<5=5=85 
D>B>B@0=78AB>@>2. 
'A;>2=>5 >1>7=0G5=85 
D>B>B@0=78AB>@>2. 
�>=AB@C:F8O 
B8@8AB>@0, ?@8=F8? 
459AB28O. #@8<5=5=85 
B8@8AB>@0 2 B5E=8:5. 
'A;>2=>5 >1>7=0G5=85 
B8@8AB>@0. 
�>=AB@C:F8O 48=0<8:0. 
'A;>2=>5 >1>7=0G5=85 
=0 AE5<0E. 
�>=AB@C:F8O 7C<<5@0, 
:>=B0:BK 8 
?>4:;NG5=85. 'A;>2=>5 
>1>7=0G5=85 =0 AE5<0E. 
 

 

 

 

#@0:B8G5A:0O A1>@:0 AE5<K 
(8AB>G=8: M;5:B@>?8B0=8O, 
D>B>B@0=78AB>@, D>B>48>4, 
@578AB>@). 
 

#@0:B8G5A:0O A1>@:0 AE5<K 
(8AB>G=8: M;5:B@>?8B0=8O, 
B8@8AB>@, @578AB>@K, 
A25B>48>4). 
 

#@0:B8G5A:0O A1>@:0 AE5<K 
(8AB>G=8: M;5:B@>?8B0=8O, 
n-p-n B@0=78AB>@, p-n-p 

B@0=78AB>@, :>=45=A0B>@ 
100=(, @578AB>@, 48=0<8:). 
   

#@0:B8G5A:0O A1>@:0 AE5<K 
(8AB>G=8: M;5:B@>?8B0=8O, 
B@0=78AB>@, D>B>B@0=78AB>@, 
?5@5<5==K9 @578AB>@, 
7C<<5@). 
 

$0AGёB 8 A1>@:0 AE5<K 
B@0=78AB>@=>3> 
<C;LB8281@0B>@0 4;O 
?>?5@5<5==>3> 
2:;NG5=8O/2K:;NG5=8O 
A25B>48>4>2. 

2.6. 

�0BG8:8: 
C;LB@072C:>2>9, 40BG8: 
C@>2=O 2>4K, B5@<8AB>@, 
?@>B5G:8 2>4K, 
8=D@0:@0A=K9 
8725I0B5;L, <8:@>D>=. 

 'AB@>9AB2> 8 ?@8=F8? 
@01>BK C;LB@072C:>2>3> 
40BG8:0, 0=0;>38 
>@30=>2 GC2AB2 
682>B=KE.  
�84K, CAB@>9AB2> 8 

?@8=F8? @01>BK 
40BG8:>2 C@>2=O 2>4K: 
?>?;02:>2K9, 
384@>AB0B8G5A:89, 
?>3@C6=>9. 

#@0:B8G5A:0O A1>@:0 AE5<K 
(8AB>G=8: M;5:B@>?8B0=8O, 
@578AB>@K 1 :"< 2 HB., 
?5@5<5==K9 @578AB>@ 10 
:"<, 40BG8: 2;06=>AB8, p-n-p 

B@0=78AB>@, 7C<<5@). 
 

#@0:B8G5A:0O A1>@:0 AE5<K 
«�028A8<>ABL O@:>AB8 
A25G5=8O A25B>48>40 >B @>AB0 
B5<?5@0BC@K» (8AB>G=8: 
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#>4:;NG5=85 2 AE5<C 
B@ёE:>=B0:B=>3> 
40BG8:0 C@>2=O 2>4K. 
&5@<8AB>@, 53> 
A2>9AB20, NTC 8 PTC 
B5@<8AB>@K. 
�A?>;L7>20=85 
B5@<8AB>@>2 2 B5E=8:5. 
#@8=F8? @01>BK 
40BG8:0 ?@>B5G:8 2>4K, 
8458 A>740=8O 
A0<>45;L=>3> 40BG8:0 
=0 >A=>25 :>=B0:B>2 8 
ACE>9 A>;8. 
 8:@>D>=, ?@8=F8? 
@01>BK. &8?K 
<8:@>D>=>2, 
=07=0G5=85. 
       

M;5:B@>?8B0=8O, B5@<8AB>@, 
?5@5<5==K9 @578AB>@, n-p-n 

B@0=78AB>@, @578AB>@, 
A25B>48>4). 
 

#@0:B8G5A:0O A1>@:0 AE5<K 
«�2C:>2>9 >?>25I0B5;L 
?045=8O B5<?5@0BC@K» 

(8AB>G=8: M;5:B@>?8B0=8O, 
B5@<8AB>@, ?5@5<5==K9 
@578AB>@, n-p-n B@0=78AB>@, 
7C<<5@). 

3. $048>B5E=8G5A:85 
A83=0;K 2 F5?OE 8 2=5 
F5?59 

  

3.1. 

�84K A83=0;>2. %83=0;K 
;>38:8. 

"?@545;5=8O: A83=0;, 
M;5:B@8G5A:89 A83=0;, 
0=0;>3>2K9 A83=0;, 
F8D@>2>9 A83=0;. 
#>=OB85 ?@54AB02;5=8O 
<0H8==>3> :>40. 
�>38G5A:89 =>;L 8 
;>38G5A:0O 548=8F0. 
�A:065=8O A83=0;0. 
#><5E>CAB>9G82>ABL. 

#@0:B8G5A:0O @01>B0 A 
>AF8;;>3@0D>< (=0AB@>9:0, 
2K1>@ @568<0, <5@K 
157>?0A=>AB8). !01;N45=85 
@50;L=KE A83=0;>2 ;>38:8 A 
8A?>;L7>20=85< 
>AF8;;>3@0D0, 87<5@5=85 
E0@0:B5@8AB8: A83=0;>2. 

3.2. 

�84K 8 =07=0G5=85 
<>4C;OF88 A83=0;>2 

"3810NI0O A83=0;0 8 
2KA>:>G0AB>B=>5 
70?>;=5=85: =07=0G5=85 
8 45B5:B8@>20=85 
8=D>@<0F8>==>9 
A>AB02;ONI59. 
,8@>B=>-8<?C;LA=0O 
<>4C;OF8O. 
 

�7<5@8B5;L=K5 @01>BK A 
?><>ILN >AF8;;>3@0D0.  
!01;N45=85 @50;L=KE 
A83=0;>2 A H8@>B=>-
8<?C;LA=>9 <>4C;OF859, 
87<5@5=85 E0@0:B5@8AB8: 
A83=0;>2. 

4. 

 8:@>AE5<K 

  

4.1. 

�><?0@0B>@ - 
 8:@>AE5<0 LM393. 
&09<5@ -  8:@>AE5<0 
NE555. 

#@8=F8? @01>BK 
:><?0@0B>@0. 
'AB@>9AB2> 
:><?0@0B>@0. 'A;>2=>5 
>1>7=0G5=85 =0 
?@8=F8?80;L=KE 
AE5<0E. 

#@0:B8G5A:0O A1>@:0 AE5<K 
:>=B@>;O >A25Iё==>AB8 
(8AB>G=8: M;5:B@>?8B0=8O, 
:><?0@0B>@ LM393, 
D>B>@578AB>@, @578AB>@K 
10:"<, 220 "<, ?5@5<5==K9 
@578AB>@ 10:"<). 
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!07=0G5=85 B09<5@0. 
'AB@>9AB2> B09<5@0. 
!07=0G5=85 2K2>4>2 
B09<5@0.  

#@0:B8G5A:0O A1>@:0 AE5<K 
(8AB>G=8: M;5:B@>?8B0=8O, 
B09<5@ NE555, A25B>48>4K - 
2 HB., @578AB>@K 220 "< - 2 

HB., @578AB>@ 100:"<, 
@578AB>@ 10 :"<, 
:>=45=A0B>@ 10<:(). 

4.2. 

�>38:0 2 M;5:B@>=8:5. 
�=25@B>@.  8:@>AE5<0 
;>38:8 (!�) 74LS04. 
 8:@>AE5<0 ;>38:8 2�-

!� (74LS00). 
�>38G5A:>5 A;>65=85 8 
<8:@>AE5<0 ;>38:8 2 
��� (CD4071BE). 
 8:@>AE5<0 ;>38:8 2 
��� !� (CD4001BE). 
 8:@>AE5<0 ;>38:8 3 
��� !� (74HC27N).  

#>=OB85 ;>38G5A:>9 
>?5@0F88 8 ;>38G5A:>3> 
M;5<5=B0. «�AB8=0» 8 
«�>6L». �>38G5A:85 
>?5@0F88: «�=25@A8O» 

8 «�87JN=:F8O». 

&01;8FK 8AB8==>AB8. 
"1>7=0G5=85 8=25@B>@0 
=0 AE5<0E. !07=0G5=85 
2K2>4>2 <8:@>AE5<K 
74LS04. 

!07=0G5=85 2K2>4>2 
<8:@>AE5<K 74LS00. 

�>38G5A:>5 A;>65=85 2 
���, >1>7=0G5=85 
40==>3> M;5<5=B0 =0 
AE5<5. &01;8F0 
8AB8==>AB8. 
!07=0G5=85 2K2>4>2 
<8:@>AE5<K 
CD4071BE. 

�>38G5A:>5 A;>65=85 A 
8=25@A859 2 ��� !�, 
>1>7=0G5=85 40==>3> 
M;5<5=B0 =0 AE5<5. 
&01;8F0 8AB8==>AB8. 
!07=0G5=85 2K2>4>2 
<8:@>AE5<K 
CD4001BE. 

�>38G5A:>5 A;>65=85 A 
8=25@A859 3 ��� !�, 
>1>7=0G5=85 40==>3> 
M;5<5=B0 =0 AE5<5. 
&01;8F0 8AB8==>AB8. 
!07=0G5=85 2K2>4>2 
<8:@>AE5<K 74HC27N. 

#@0:B8G5A:0O A1>@:0 AE5<K 
35=5@0B>@0 72C:>2>9 G0AB>BK 
(8AB>G=8: M;5:B@>?8B0=8O, 
<8:@>AE5<0 74LS04, 

48=0<8:, @578AB>@K 510"< - 
2 HB., ?5@5<5==K9 @578AB>@ 
1:"<, :>=45=A0B>@ 100=(). 
#@0:B8G5A:0O A1>@:0 AE5<K 
2 ��� (8AB>G=8: 
M;5:B@>?8B0=8O, <8:@>AE5<0 
CD4071BE, A25B>48>4, 
@578AB>@ 220"<, 10:"< - 2 

HB., :=>?:8 - 2 HB.) 
$071>@ 20@80=B0 7040=8O =0 
?@>5:B=CN 45OB5;L=>ABL - 
?@>B>B8? >E@0==>-
B@52>6=>3> 8725I0B5;O A 
@50:F859 =0 O@:89 A25B 8;8 
=060B85 B@52>6=>9 :=>?:8 
(8AB>G=8: M;5:B@>?8B0=8O, 
:><?0@0B>@ LM397, 
<8:@>AE5<0 CD4071BE, 
@578AB>@K 220 "< - 2HB., 
@578AB>@K 10:"< - 4 HB., 
D>B>@578AB>@, A25B>48>4K - 
2 HB.) 
$071>@ 20@80=B0 7040=8O =0 
?@>5:B=CN 45OB5;L=>ABL - 
?@>B>B8? 70I8B=>3> 
CAB@>9AB20 >B:;NG5=8O 
?@><KH;5==>3> 
M;5:B@>42830B5;O (8AB>G=8: 
M;5:B@>?8B0=8O, <8:@>AE5<0 
CD4071BE 4;O 42CE B>G5: 
>B:;NG5=8O (74HC27N 4;O 
B@ёE B>G5: >B;NG5=8O), n-p-n 

B@0=78AB>@, @578AB>@K 
10:"< - 2HB. 4;O 42CE B>G5: 
>B:;NG5=8O (3HB. 4;O B@ёE 
B>G5: >B:;NG5=8O) , @578AB>@ 
220 "<, :=>?:8 - 2HB. 4;O 
42CE B>G5: >B:;NG5=8O (3 
HB. 4;O B@ёE B>G5: 
>B:;NG5=8O), 
M;5:B@>42830B5;L). 
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4.3. 

�>38G5A:>5 C<=>65=85, 
<8:@>AE5<0 ;>38:8 4E2� 
(74LS08).  

 8:@>AE5<0 4E2�-!� 
(74LS00). �5H8D@0B>@ - 
<8:@>AE5<0 40-8$. 8-8 
@KG06=K9 
?5@5:;NG0B5;L 
(#5@5:;NG0B5;L DP-08). 

�73>B>2;5=85 ?5G0B=KE 
?;0B ?>4 <>=B06 
M;5:B@>==KE 
:><?>=5=B>2 <5B>4>< 
B@02;5=8O.  

�>38G5A:>5 C<=>65=85 
3 «�87JN=:F8O». 

"1>7=0G5=85 40==>3> 
M;5<5=B0 =0 AE5<5. 
&01;8F0 8AB8==>AB8. 
!07=0G5=85 2K2>4>2 
<8:@>AE5<K 74LS08. 
�>38G5A:>5 C<=>65=85 
�87JN=:F8O A 
�=25@A859. 
"1>7=0G5=85 40==>3> 
M;5<5=B0 =0 AE5<5. 
&01;8F0 8AB8==>AB8.  
!07=0G5=85 2K2>4>2 
<8:@>AE5<K 74LS00. 
#@8=F8? 45H8D@0F88 
8 =07=0G5=85 2K2>4>2 
<8:@>AE5<K 40-8P. 

&01;8F0 A>AB>O=89 
45H8D@0B>@0 =0 2E>45 
8 2KE>45. 
!07=0G5=85 DIP-

?5@5:;NG0B5;O DP-08. 

&5E=>;>38O B@02;5=8O 
?5G0B=KE ?;0B: 
E8<8G5A:85 
:><?>=5=BK 8 8E 
?@>?>@F88, 
873>B>2;5=85 
1CD5@=>3> @0AB2>@0. 
�A?>;L7>20=85 B>=5@0. 
&5E=>;>38O D8=8H=>9 
>G8AB:8 ?;0BK. 
 

#@0:B8G5A:0O A1>@:0 AE5<K 
:>=B@>;O: ?@8 =060B88  
:=>?>:  №1 8 №2 - 
703>@05BAO A25B>48>4 №1, 
?@8 =060B88, ?@8 =060B88 
:=>?:8 №3 - 703>@05BAO 
A25B>48>4 №2, A25B>48>4 №3 
703>@05BAO, 5A;8 2:;NG5=K 
A25B>48>4K №1 8 №2 
(8AB>G=8: M;5:B@>?8B0=8O, 
<8:@>AE5< 74LS08, 
@578AB>@K 220:"< - 3 HB., 
@578AB>@K 10:"< - 3 HB., 
A25B>48>4K - 3 HB., :=>?:8 - 
3 HB.)  
#@0:B8G5A:0O A1>@:0 AE5<K: 
A25B>48>4 2:;NG5= 
?>AB>O==>, 8 2K:;NG05BAO 
B>;L:> ?@8 =060B88 42CE 
:=>?>: (8AB>G=8: 
M;5:B@>?8B0=8O, <8:@>AE5<0 
74LS00, A25B>48>4, @578AB>@ 
220:"<, @578AB>@K 10:"< - 
2HB.; :=>?:8 - 2 HB. 
#@0:B8G5A:0O A1>@:0 AE5<K 
45H8D@0B>@ + 8=48:0B>@ 
(8AB>G=8: M;5:B@>?8B0=8O, 
45H8D@0B>@ 40-8$, :=>?:8 -4 

HB., @578AB>@K 10:"< - 
13HB., A5<8A53<5=B=K9 
8=48:0B>@ A >1I8< 0=>4><). 
#@0:B8G5A:0O A1>@:0 
?@54K4CI59 AE5<K 
45H8D@0B>@0 + 8=48:0B>@0 A 
70<5=>9 :=>?>: =0 
?5@5:;NG0B5;L DP-08. 

#@0:B8G5A:>5 873>B>2;5=85 
?@>AB>9 ?;0BK B@02;5=85< 
?>4 <>=B06. 
       

5. #;0BD>@<0 
?@>B>B8?8@>20=8O 
M;5:B@>==KE CAB@>9AB2 
Arduino 

  

5.1. �K1>@ ?;0BK 4;O 
?@>3@0<<8@>20=8O. 
%@540 
?@>3@0<<8@>20=8O 
IDE.'?@02;5=85 
48A:@5B=K<8 ?>@B0<8 
Arduino. '?@02;5=85 

"A>15==>AB8 ?;0B 
A5<59AB20 Arduino. 

�>;8G5AB2> 8 
DC=:F8>=0;L=>5 
=07=0G5=85 
2E>4>2/2KE>4>2 
Arduino Uno. 

#@0:B8G5A:0O ?>43>B>2:0, 
A1>@:0 8 ?@>3@0<<8@>20=85 
CAB@>9AB20 « 0OG>:». 

 

#@0:B8G5A:0O ?>43>B>2:0, 
A1>@:0 8 ?@>3@0<<8@>20=85 
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0=0;>3>2K<8 ?>@B0<8 
Arduino. ,8@>B=>-
8<?C;LA=0O <>4C;OF8O.  

"A>15==>AB8 
M;5:B@>?8B0=8O. 
'AB0=>2:0 A@54K 
?@>3@0<<8@>20=8O IDE. 
#@>2545=85 =0AB@>5: 
IDE ?>4 :>=:@5B=CN 
?;0BC, 2K1>@ COM 
?>@B0. HELP-@568<K 
IDE.  

%B@C:BC@0 8 A8=B0:A8A 
2 A:5BG5. �8A:@5B=K5 
?>@BK.  #@>F54C@K 
setup, loop, delay.  

�040=85 2>7<>6=KE 
A>AB>O=89 2 
?@>F54C@0E. 
�=0;>3>2K5 ?>@BK. 
,� -PWM A83=0;, 
A8<C;OF8O =5?>;=>3> 
=0?@O65=8O. #8=K 4;O 
,� . �80?07>= 
A83=0;0 ,� . #>=OB85 
A:206=>AB8. +0AB>B0 
?5@5:;NG5=8O 2KE>4>2 
<8:@>:>=B@>;;5@0. 

CAB@>9AB20 « 0OG>: A 
=0@0AB0NI59 O@:>ABLN» 

5.2. 

#5@5<5==K5 8 B8?K 
40==KE. "?5@0F88 =04 
?5@5<5==K<8.  
 

 

 

 

 

 

+B5=85 7=0G5=89 
0=0;>3>2KE ?>@B>2. 
�K2>4 ?>:070=89 
?@81>@>2 =0 M:@0= 
<>=8B>@0. 
 

"1JO2;5=85 
?5@5<5==KE 8 8E B8?>2 
40==KE. 
(C=40<5=B0;L=K5 
(2AB@>5==K5) B8?K 
40==KE: int, String, bool, 
double/float. 

"?5@0F88 =04 
?5@5<5==K<8: 
?@8A20820=8O, 
>B=>H5=8O, 
0@8D<5B8G5A:85, 
;>38G5A:85. 
�K2>4 7=0G5=89 2 Serial 
?>@B. �=8F80;870F88 
2AB@>5==>9 :><0=4K 
Serial. �K2>4 A 
?><>ILN :><0=4: 
Serial.print(), 

Serial.println(). 

(C=:F8O digitalRead(). 
(C=:F8O analogRead(). 

!0?8A0=85 A:5BG0 ?> 2K2>4C 
?5@5<5==KE @07=>3> B8?0 8 
@57C;LB0B>2 >?5@0F89 =04 
=8<8. 
 

$5H5=85 2K@065=89 A 
0@8D<5B8G5A:8<8 
>?5@0F8O<8 =04 
?5@5<5==K<8 8 ?@>25@:0 2 
IDE.  

 

#@0:B8G5A:0O A1>@:0 
CAB@>9AB20 «%25B8;L=8: A 
C?@02;O5<>9 O@:>ABLN». 

!0?8A0=85 ?@>3@0<<K. 

5.3. (>@<8@>20=85 
C?@02;ONI8E CA;>289. 
�>38G5A:85 >?5@0F88. 
�;351@0 ;>38:8 8 

"?5@0B>@ if. 'A;>285 8 
25B2;5=85 2 B5:AB5 
?@>3@0<<K. �C;52K 
7=0G5=8O. %8=B0:A8A 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«!>G=>9 A25B8;L=8:». 
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;>38G5A:85 >?5@0B>@K.  1;>:0 A CA;>285<. 
�;351@0 ;>38:8. 
�>38G5A:85 >?5@0B>@K: 
:>=JN=:F8O, 
487JN=:F8O, 8=25@A8O 
8 8E ;>38G5A:85 A2O7:8. 
�@0D8G5A:>5 
?@54AB02;5=85 
;>38G5A:8E >?5@0F89.  

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«�><18=0F8O :=>?>:». 

5.4. 

#>2B>@ONI85AO 
:><0=4K. *8:;K FOR 8 
WHILE.�><18=8@>20=85 
F8:;>2 8 CA;>289. 

*8:; WHILE 8 
15A:>=5G=K9 F8:; 2 
�@4C8=>.  
*8:; FOR 2 �@4C8=>.  
%B@C:BC@0 8 A8=B0:A8A 
>?5@0B>@>2, 7=0G5=85 
?0@0<5B@>2. 
$07<5I5=85 CA;>289 2 
F8:;5. 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«�53CI89 >3>=L».  

 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«&@8 =>BK». 

5.5. 

"1<5= A>>1I5=8O<8 A 
:><?LNB5@><. 
"?5@0B>@K Continue 8 
break 2 @01>B5 F8:;0. 
 

 

(C=:F88 

Serial.available() 8 

Serial.read(). 

�025@H5=85 
2K?>;=5=8O F8:;0 ?> 
CA;>28N 8;8 459AB28N 
A ?><>ILN >?5@0B>@0 
break. 

�>A@>G=>5 7025@H5=85 
8B5@0F88 F8:;0 4;O 
?5@5E>40 : A;54CNI59 
A ?><>ILN >?5@0B>@0 
continue. 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«�><0=4=>5 C?@02;5=85 
A25B8;L=8:><». 

 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
« 8:A5@ A 42C<O 
A:>@>ABO<8». 

 

 

5.6. #5@5E>4=K5 ?@>F5AAK 
?@8 @01>B5 D878G5A:8E 
:>=B0:B>2. �@51573 
:>=B0:B>2, A?>A>1K 
CAB@0=5=8O. 

#@8G8=K 4@515730 
:>=B0:B>2. �A:065=85 
D@>=B>2 A83=0;0. 
#@>3@0<<=K9 A?>A>1 
CAB@0=5=8O 4@515730 
:=>?>:. 

#@0:B8G5A:0O A1>@:0 AE5<K 
«�=>?>G=K9 
?5@5:;NG0B5;L» 8 =0?8A0=85 
?@>3@0<<K A :><?5=A0F859 
4@515730 :>=B0:B>2. 

5.7. 

 0AA82K 40==KE 

%CI=>ABL <0AA820 
40==KE: 8<O, 8=45:A 
(=><5@ M;5<5=B0), 
7=0G5=85 M;5<5=B>2. 
%>740=85 <0AA820. 
"1@0I5=85 : M;5<5=B0< 
<0AA820.  

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«�=>?>G=K5 AB@5;:8» 

5.8. 

%>740=85 A>1AB25==KE 
DC=:F89. 

%B@C:BC@0 DC=:F88 
(<5B>40). &8? 40==KE 
void 8 :><0=40 return: 
>A>15==>AB8 
?@8<5=5=8O DC=:F88 
(<5B>40) A =8<8. 
"1;0ABL >1JO2;5=8O 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«%25B8;L=8: A :=>?>G=>9 
@53C;8@>2:>9» 
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<5B>40.  

5.9. 

%5<8A53<5=B=K9 
8=48:0B>@ 8 42>8G=>5 
?@54AB02;5=85. 
#>4:;NG5=85 AB>@>==8E 
181;8>B5: : Arduino. 

%E5<0 ?>4:;NG5=8O 
A5<8A53<5=B=>3> 
8=48:0B>@0. �2>8G=K9 
:>4 4;O 2:;NG5=8O 
A53<5=B>2. 
�81;8>B5:8 2 Arduino 
IDE. �20 20@80=B0 
CAB0=>2:8 181;8>B5:8. 

#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 AE5<K 
«%5:C=4><5@» 

#@0:B8G5A:0O CAB0=>2:0 
181;8>B5:8 DHT Sensor 
library. #@0:B8G5A:>5 
?>4:;NG5=85 40BG8:0 
DHT11 (DHT22) 8 =0?8A0=85 
?@>3@0<<K «�;06=>ABL 8 
B5<?5@0BC@0 2 :><=0B5». 

5.10. 

LCD 48A?;59. I2C 
?@>B>:>;. 

!07=0G5=85 2K2>4>2 
684:>:@8AB0;;8G5A:>3> 
48A?;5O LCD 1602. 
�81;8>B5:0 
LiquidCrystal 8 
<=>65AB2> 5ё DC=:F89.  
#>4:;NG5=85 LCD 
48A?;5O ?> ?@>B>:>;C 
I2C. 

'AB0=>2:0 181;8>B5:8 
LiquidCrystal. #@0:B8G5A:0O 
A1>@:0 8 ?@>3@0<<8@>20=85 
AE5<K «&5AB5@ 10B0@55:» 

(157 ?@>B>:>;0 I2C). 
#@0:B8G5A:>5 ?>4:;NG5=85 
LCD 48A?;5O G5@57 <>4C;L 
I2C, CAB0=>2:0 181;8>B5:8 
LiquidCrystal_I2C.h, 

?>4:;NG5=85 46>9AB8:0 8 
=0?8A0=85 ?@>3@0<<K 
«�6>9AB8:>2>5 C?@02;5=85 
42865=85<». 

5.11. 

#@8=F8?K C?@02;5=8O 
M;5:B@><5E0=8G5A:8<8 
CAB@>9AB20<8. 
%5@2>?@82>4. 

#@8=F8? @01>BK 
A5@2>?@82>40 
(A5@2><>B>@0). 
"A>15==>AB8 
?>4:;NG5=8O 
A5@2>?@82>40 : 
Arduino: 0=0;>3>2K5 
2K2>4K 8 F8D@>2K5 
,� . 
%5@2>181;8>B5:0 8 
A2O70==K5 A =59 O2=K5 
DC=:F88 8 <5B>4K. 

'AB0=>2:0 A5@2>181;8>B5:8. 
#@0:B8G5A:0O A1>@:0 8 
?@>3@0<<8@>20=85 
CAB@>9AB20 3 «'?@02;O5<K9 
?>425A» 

 

5.12. 

�73>B>2;5=85 :>@?CA>2 
8 :>=AB@C:B82=KE 
M;5<5=B>2, 
?@>5:B8@C5<KE 
CAB@>9AB2-?@>B>B8?>2, A 
8A?>;L7>20=85< 
?@>AB59H8E A@54AB2 3D-

<>45;8@>20=8O 8 3D-

?5G0B8. 

3D-<>45;8@>20=85 
:>=AB@C:B82=KE 
M;5<5=B>2 2 A@545 
Tinkercad ?>4 @07<5@K 
CAB@>9AB20-?@>B>B8?0. 
�<?>@B-M:A?>@B D09;>2 
A B@51C5<K< 
@0AH8@5=85<. 
!0AB@>9:0 3D-

?@8=B5@0. 

#@0:B8G5A:>5 3D-

<>45;8@>20=85 :>@?CA0 8 
M;5<5=B>2 ?>4 @07<5@K 
70?;0=8@>20==>3> 
CAB@>9AB20 ?@>B>B8?0. 
#>43>B>2:0 8 =0AB@>9:0 3D-

?@8=B5@0. $0A?5G0B:0 
:>=AB@C:B82=KE M;5<5=B>2. 

6. 
#@>5:B=0O 
45OB5;L=>ABL  
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6.1-

6.2. 

$01>B0 =04 ?@>5:B0<8: 
?@>B>B8?8@>20=85 
02B><0B878@>20==KE 
M;5:B@>==>-
<5E0=8G5A:8E CAB@>9AB2. 
�0I8B0 ?@>5:B>2 

-DD5:B82=K5 A?>A>1K 
8 M;5<5=BK 
?@575=B0F88 8B>3>2KE 
?@>5:B=KE @01>B 
(#@8;>65=85 16). 
#@8=F8?K 
@0A?@545;5=8O @>;59 
?@8 2K?>;=5=88 
?@>5:B0 A ?@8<5=5=85< 
=59@>==KE A5B59. 
#@8<5@=>5 A>45@60=85 
8 @53;0<5=B 
?@575=B0F88 @01>BK, 
@5:><5=40F88 
?> 55 >D>@<;5=8N 
8 2KABC?;5=8N 
(#@8;>65=85 17). 
�@8B5@88 >F5=:8 
8B>3>2KE ?@>5:B>2 
(#@8;>65=85 18).  
 

�B>3>2K9 2K1>@ 8 4>@01>B:0 
?@>5:B=>3> 7040=8O 8 B5<K. 
(#@8;>65=85 16). #>8A: 
>B:@KBKE 40==KE 
?> 2K1@0==>9 B5<5. 
$0A?@545;5=85 @>;59 2=CB@8 
?@>5:B=>9 :><0=4K. 
#>43>B>2:0 
3@C??>2>3>/8=48284C0;L=>3> 
?@>5:B0. #@575=B0F8>==0O 
?>43>B>2:0. �0I8B0 ?@>5:B0 
(#@8;>65=85 17).  
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1.4. #;0=8@C5<K5 @57C;LB0BK 

 

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

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

#@54<5B=K5: 

 8<55B ?@54AB02;5=85 > A>2@5<5==KE B5=45=F8OE 8 ?5@A?5:B820E 

@0728B8O :><?LNB5@=KE B5E=>;>389; 

 2;0455B A?5F80;L=K<8 :><?5B5=F8O<8 2 >1;0AB8 :><?LNB5@=KE 

B5E=>;>389; 

 2;0455B 7=0=8O<8, =02K:0<8 8 :><?5B5=F8O<8 2 AD5@5 

8=D>@<0F8>==KE 8 B5;5:><<C=8:0F8>==KE B5E=>;>389; 

 2;0455B 107>2>9 B5E=8G5A:>9 B5@<8=>;>3859. 

 5B0?@54<5B=K5:  

 C<55B ?;0=8@>20BL A2>8 459AB28O A CGёB>< D0:B>@0 2@5<5=8; 

 2;0455B =02K:0<8 A0<>AB>OB5;L=>3> ?>8A:0 8=D>@<0F88; 

 ?@>O2;O5B =02K:8 :><<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. 

�8G=>AB=K5:  

 ?@>O2;O5B C?>@AB2> 2 4>AB865=88 @57C;LB0B0; 

 45<>=AB@8@C5B >B25BAB25==>5 >B=>H5=85 : B@C4C; 

 ?@>O2;O5B C2068B5;L=>5 >B=>H5=85 : >:@C60NI8<. 

 >4C;L 1. «�=B5@=5B-157>?0A=>ABL» 
#@54<5B=K5 @57C;LB0BK: 

 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; 
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 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. 

 >4C;L 2. «�=B5@=5B 25I59» 
#@54<5B=K5 @57C;LB0BK: 

 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. 

 >4C;L 3. «$07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8» 

#@54<5B=K5 @57C;LB0BK: 

 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». 

 >4C;L 4. «%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85» 

#@54<5B=K5 @57C;LB0BK: 

 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; 

 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; 
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 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. 

 >4C;L 5. «$07@01>B:0 <>18;L=KE ?@8;>65=89» 

#@54<5B=K5 @57C;LB0BK: 

 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.  

 >4C;L 6. « 0H8==>5 >1CG5=85 8 1>;LH85 40==K5»,  
#@54<5B=K5 @57C;LB0BK: 

 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, 

�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). 
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 >4C;L 7. «Э;5:B@>=8:0 8 ?@>B>B8?8@>20=85» 

#@54<5B=K5 @57C;LB0BK: 

 7=05B 107>2K5 ?@54AB02;5=8O >1 M;5:B@8G5A:8E 8 @048>B5E=8G5A:8E 

F5?OE; 

 2;0455B ?@028;0<8 B5E=8:8 157>?0A=>AB8 ?@8 ?@>2545=88 

M;5:B@><>=B06=KE @01>B; 

 C<55B A>18@0BL M;5:B@>==K5 AE5<K, 2;0455B =02K:>< ?09:8 

M;5:B@>==KE :><?>=5=B>2; 

 >2;0455B <5B>48:>9 87<5@5=8O 8 87CG5=8O D>@<K 8 ?0@0<5B@>2 

@048>B5E=8G5A:8E A83=0;>2 2 F5?OE; 

 7=05B AB@C:BC@C 8 2>7<>6=>AB8 ?;0BK :>=B@>;;5@0 Arduino, C<55B 

?@>3@0<<8@>20BL M;5:B@>==K5 CAB@>9AB20 =0 1075 :>=B@>;;5@0 Arduino 2 

A@545 IDE; 

 C<55B <>45;8@>20BL 45B0;8 8 :>@?CAK M;5:B@>==KE CAB@>9AB2 2 A@545 

�><?0A 3D; 

 2;0455B =02K:>< 8A?>;L7>20=8O 3D-?5G0B8 4;O @0A?5G0BK20=8O 

>B45;L=KE :>=AB@C:B82=KE M;5<5=B>2 8 :>@?CA>2 M;5:B@>==KE CAB@>9AB2.  
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II. �><?;5:A >@30=870F8>==>-?5403>38G5A:8E CA;>289 

2.1. �0;5=40@=K9 CG51=K9 3@0D8: 

&01;8F0 3 

 
 

2.2. 'A;>28O @50;870F88 >1I5@072820NI59 ?@>3@0<<K 

 

'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>-A54L<>3> <>4C;59: A>45@60=85 <>4C;59 

@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>@88 107>2>9 

>@30=870F88. 

"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. 

№ 

?/? 

"A=>2=K5 E0@0:B5@8AB8:8 
>1@07>20B5;L=>3> ?@>F5AA0 

�>;8G5AB2> G0A>2 
2 3>4/4=59 

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 8 A5=BO1@O 

7 �KE>4=K5 4=8   31 45:01@O 3 11 O=20@O  

8 ":>=G0=85 CG51=>3> 3>40 31 <0O 
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 0B5@80;L=> 3 B5E=8G5A:>5 >15A?5G5=85 
&@51>20=8O : ?><5I5=8N 4;O >@30=870F88-CG0AB=8:0 8 107>2>9 

>@30=870F88: 

 :><?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. 

"1>@C4>20=85 <>4C;L 1 «�=B5@=5B 157>?0A=>ABL» 

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

 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. 

"1>@C4>20=85 <>4C;L 2 «�=B5@=5B 25I59» 

 >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:. 



 
 

73 
 

"1>@C4>20=85 <>4C;L 3 «$07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 
@50;L=>AB8» 

 ?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; 

 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< #". 

"1>@C4>20=85 <>4C;L 4 «%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85» 

 :><?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; 
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 ?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>; 

 =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. 

"1>@C4>20=85 <>4C;L 5 «$07@01>B:0 <>18;L=KE ?@8;>65=89» 
 =>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. 

"1>@C4>20=85 <>4C;L 6. « 0H8==>5 >1CG5=85 8 1>;LH85 40==K5» 

 <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. 
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"1>@C4>20=85 <>4C;L 7. «Э;5:B@>=8:0 8 ?@>B>B8?8@>20=85» 

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

− =01>@ 4;O @>1>B>B5E=8:8 �5 Premium Edition (80 2 1) c ?;0B>9 Arduino 

UNO R3 3 15 HB.; 

− ;01>@0B>@8O M;5:B@>=8:8 8 ?@>3@0<<8@>20=8O <8:@>:><?LNB5@>2 

Raspberry Pi 4 2GB =0 Scratch 8 Python. "1@07>20B5;L=K9 :>=AB@C:B>@ A 

<5B>48G5A:8< ?>A>185< 3 15 HB.; 

− <C;LB8<5B@ Testo 760-1 3 2 HB.; 

− F8D@>2>9 >AF8;;>3@0D FNIRSI 1014D (2 :0=0;0, 100  �F) 3 2HB.; 

− B5@<>2>74CH=0O ?0O;L=0O AB0=F8O YIHUA-852D+ (:><?@5AA>@=0O) (2 2 

1) A ?0O;L=8:>< 3 3 HB.; 

− ?>3;>B8B5;L ?0O;L=>3> 4K<0 493E 3 3 HB.; 

− <>B>@-@54C:B>@ ?>AB>O==>3> B>:0 25GA370-6v 130RPM 3 120 HB.; 

− =8BL 4;O 3D-?@8=B5@0 eSUN 3D ABS+ =0BC@0;L=K9 1.75 << 3 5 HB.; 

− ?@8?>9 #"% 61 (1 <<; 200 3; B@C1:0 A :0=8D>;LN) �C1@ 55450-200-10C 

3 5 HB.; 

− 0::C<C;OB>@ 2.4V 0.8Ah Ni-MH 2��� 2pin 3 15 HB.; 

− 25@AB0: 4;O 34 ?@8=B5@>2 3 2 HB.; 

− 3D ?@8=B5@ ABS Ghost 6 3 5 HB.; 

− 70I8B=K5 >G:8 3 15 HB.; 

− 40BG8: @0AAB>O=8O 3 15 HB.; 

− 8=D@0:@0A=K9 40BG8: 3 15 HB.; 

− 40BG8: >A25Iё==>AB8 3 15 HB.; 

− =01>@ ?@>2>4>2 ?0?0-<0<0 3 15 HB.; 

− 40BG8: =0:;>=0 - 15 HB.; 

− 40BG8: 70@O40 3 15 HB.; 

− D>B>@578AB>@ 3 60 HB.; 

− <8=8@5;5 3 15 HB.; 

− 40BG8: >BB5=:0 F25B0 3 15 HB.; 
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− wi-fi 3 <>4C;L 3 15 HB.; 

− @0480B>@ A :C;5@>< >E;0645=8O 4;O Raspberry 3 15 HB.; 

− @5;5 3 15 HB.; 

− 2845>:0<5@0 3 15 HB.; 

− A5=A>@=0O :=>?:0 3 15 HB.; 

− TFT-<>=8B>@ 3 15 HB.; 

− A5@2><>B>@ 3 15 HB.; 

− =01>@ 48>4>2 - 2 HB.; 

− ?L57>87;CG0B5;L HX-2319 - 15HB.; 

− >;>2>>BA>A <5E0=8G5A:89 20:CC<=K9 A B5D;>=>2K< =0:>=5G=8:>< 

ProsKit DP-366D - 2 HB.; 

− =01>@-G5<>40= A 8=AB@C<5=B0<8 4;O M;5:B@>=8:8 (36 =08<5=>20=89) 3 

2 HB.; 

�=D>@<0F8>==>5 >15A?5G5=85 4;O >@30=870F88-CG0AB=8:0 
8 107>2>9 >@30=870F88 

 >?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 

 A@540 Arduino IDE 

 ?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. 

�04@>2>5 >15A?5G5=85 
$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=). 
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#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. (>@<K 0BB5AB0F88 8 >F5=>G=K5 <0B5@80;K 

 >=8B>@8=3 :0G5AB20 >1@07>20=8O 3 MB> A8AB5<0B8G5A:0O 8 @53C;O@=0O 

?@>F54C@0 A1>@0 40==KE ?> 206=K< >1@07>20B5;L=K< 0A?5:B0<. 

#5403>38G5A:89 <>=8B>@8=3 MB> 3 =5?@5@K2=>5, A8AB5<0B8G5A:>5 

>BA;56820=85 A>AB>O=8O 8 @57C;LB0B>2 :0:>93;81> 45OB5;L=>AB8, A8AB5<K 

A F5;LN C?@02;5=8O 8E :0G5AB2><, ?>2KH5=8O MDD5:B82=>AB8. "1J5:B0<8 

<>=8B>@8=30 O2;ONBAO >1@07>20B5;L=K9 ?@>F5AA 8 53> @57C;LB0BK, 

;8G=>AB=K5 E0@0:B5@8AB8:8 2A5E CG0AB=8:>2 >1@07>20B5;L=>3> ?@>F5AA0, 

8E ?>B@51=>AB8 8 >B=>H5=85 : >1@07>20B5;L=><C CG@5645=8N. 

&5:CI89 :>=B@>;L >ACI5AB2;O5BAO @53C;O@=> 2 B5G5=85 CG51=>3> 3>40. 

�>=B@>;L B5>@5B8G5A:8E 7=0=89 >ACI5AB2;O5BAO A ?><>ILN ?5403>38G5A:>3> 

=01;N45=8O, B5AB>2, >?@>A>2. #@>25@:0 7=0=89 8 C<5=89 45B59 2 D>@<5 

?5403>38G5A:>3> =01;N45=8O >ACI5AB2;O5BAO 2 ?@>F5AA5 2K?>;=5=8O 8<8 

?@0:B8G5A:8E 7040=89. � ?@0:B8G5A:>9 45OB5;L=>AB8 @57C;LB0B82=>ABL 

>F5=8205BAO :0G5AB2>< 2K?>;=5=8O @01>B >1CG0NI8EAO, 345 0=0;878@CNBAO 

?>;>68B5;L=K5 8 >B@8F0B5;L=K5 AB>@>=K @01>B, :>@@5:B8@CNBAO =54>AB0B:8.  

%8AB5<0 :>=B@>;O 7=0=89 8 C<5=89 >1CG0NI8EAO ?@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. 

"F5=820O ;8G=>AB=K5 8 <5B0?@54<5B=K5 :0G5AB20 >1CG0NI8EAO, ?5403>3 

?@>2>48B =01;N45=85, >BA;56820=85 48=0<8:8 87<5=5=8O 8E B2>@G5A:8E, 
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:><<C=8:0B82=KE 8 8=KE A?>A>1=>AB59 (#@8;>65=8O 7,8). 

�>=B@>;L @57C;LB0B82=>AB8 >1CG5=8O. 
�B>3>20O 0BB5AB0F8O CG0I8EAO ?> ?5@2><C <>4C;N «�=B5@=5B-

157>?0A=>ABL» >ACI5AB2;O5BAO ?> 20-10;;L=>9 H:0;5 (#@8;>65=85 10), 

:>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 

 

#@><56CB>G=0O 0BB5AB0F8O ?> 2B>@><C <>4C;N «�=B5@=5B 25I59» 

?@>2>48BAO 2 D>@<5 B5AB8@>20=8O ?> B5<0< 1-3> @0745;0 (#@8;>65=85 1, 

<0:A8<0;L=>5 :>;8G5AB2> 10;;>2 - 50) 8 2-3> @0745;0 (#@8;>65=85 2, 

<0:A8<0;L=>5 :>;8G5AB2> 10;;>2 - 60)  

� 7025@H5=88 <>4C;O >1CG0NI85AO 3>B>2OB : 70I8B5 

8=48284C0;L=K5/3@C??>2K5 ?@>5:B=K5 @01>BK. �;O >F5=:8 ?@>5:B0 

@5:><5=4C5BAO 8A?>;L7>20BL «�;0=: >F5=:8 ?@>5:B=KE @01>B» (#@8;>65=85 

4,5). 

�B>3>20O 0BB5AB0F8O >1CG0NI8EAO: A:;04K20NBAO @57C;LB0BK 

?@><56CB>G=>9 0BB5AB0F88 (<0:A8<0;L=>5 :>;8G5AB2> 10;;>2 - 110) 

8 @57C;LB0BK 70I8BK ?@>5:B=KE @01>B >1CG0NI8EAO (<0:A8<0;L=>5 

:>;8G5AB2> 10;;>2 3 60). �B>3>20O 0BB5AB0F8O >1CG0NI8EAO ?> 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: 

&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 
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#@><56CB>G=0O 0BB5AB0F8O ?> B@5BL5<C <>4C;N «$07@01>B:0 

28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8» ?@>2>48BAO 2 D>@<5 B5AB8@>20=8O 

?> B5<0< 1-3> @0745;0 (#@8;>65=85 3). 

� 7025@H5=88 <>4C;O >1CG0NI85AO 3>B>2OB : 70I8B5 

8=48284C0;L=K5/3@C??>2K5 ?@>5:B=K5 @01>BK. �;O >F5=:8 ?@>5:B0 

@5:><5=4C5BAO 8A?>;L7>20BL «�;0=: >F5=:8 ?@>5:B=KE @01>B» (#@8;>65=85 

4,5). 

�B>3>20O 0BB5AB0F8O >1CG0NI8EAO: A:;04K20NBAO @57C;LB0BK 
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A>@52=>20=8O, 
E0:0B>=K, 
>;8<?804K 

%D>@<8@>20BL AB@5<;5=85 
: ?>7=0=8N >:@C60NI53> 
<8@0, : ?@>5:B=>9 
45OB5;L=>AB8 2 >1;0AB8 IT-

7=0=89. 
(>B> 8 2845><0B5@80;K. 
%5@8O ?>AB>2 2 �:. 
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2.6. %?8A>: ;8B5@0BC@K 

 >4C;L 1. «�=B5@=5B-157>?0A=>ABL» 
1. �0@0=>20 �. �=D>@<0F8>==0O 157>?0A=>ABL 8 70I8B0 8=D>@<0F88 / 

�0@0=>20 �., �010H �. -  .: $�"$, 2018. - 336 A. 

2. �8@N:>2 �. �=D>@<0F8>==0O 157>?0A=>ABL: 70I8B0 8 =0?045=85. -  .: 

� �-#@5AA, 2017. - 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. - 252 A. 

4. !5AB5@>2 %. "A=>2K 8=D>@<0F8>==>9 157>?0A=>AB8. -  .: �0=L, 2016. 

3 324 A. 

5. ,0@>20 �.�. �=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 / ,0@>20 

�.�., �=8A8<>2 �.�., (54>B>20 !.�., ,5;:>2>9 �.�. -  .: $�"$, 2020. - 90 A. 

 

 >4C;L 2. «�=B5@=5B 25I59» 
1. �>4>2>7>2 �. .  8:@>:>=B@>;;5@K 4;O A8AB5< 02B><0B8:8. - �>;>340: 

�=D@0-�=65=5@8O, 2016. - 164 A. 

2. �0@0<5=A:8E �.#. �=B5@=5B 25I59. �AA;54>20=8O 8 >1;0ABL 

?@8<5=5=8O / �0@0<5=A:8E �.#., �@B5<L52 �. �. -  .: !�* �!($�- , 2023. - 

188 A.  

3. ,8H>2 ". �. #@>3@0<<8@C5<K5 :>=B@>;;5@K 2 A8AB5<0E 

?@><KH;5==>9 02B><0B870F88. -  .: !�* �!($�- , 2016. - 365 A. 

%?8A>: ;8B5@0BC@K 4;O 45B59 

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. - .: 

 0==, �20=>2 8 (5@15@, 20173320 A. 

3. #M9= �. Python 4;O 45B59 8 @>48B5;59. -  .: -:A<>, 2017. - 352 A. 
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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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 >4C;L 3. «$07@01>B:0 28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8» 

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. - 176 A. 

5.  8;>2A:0O ".%. 3DS Max 2016. �8709= 8=B5@L5@>2 8 0@E8B5:BC@K.    - 

%1?.: #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. - 344A. 

 

 >4C;L 4. «%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85» 

1. �;M: '.  �=B5@=5B: ?@>B>:>;K 157>?0A=>AB8. 'G51=K9 :C@A. - %#1.: 

#8B5@, 2020. - 288 A.: 8;. 

2.  >38;52 �. �. �=D>@<0B8:0 /  >38;52 �. �., #0: !. �., )5==5@ �. �. - 

 .: �740B5;LA:89 F5=B@ «�:045<8O», 2014. - 848 A. 

3. -53;>2 �. .. �0I8B0 :><?LNB5@=>9 8=D>@<0F88 
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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
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https://keras.io/
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#@8;>65=85 1 
 

�040G8 :>=B@>;L=>9 @01>BK ?> «�07>2K5 :>=AB@C:F88 2 �@4C8=>» 
�064>5 7040=85 >F5=8205BAO 2 10;;0E: 0 8;8 2.5.  0:A8<0;L=>5 :>;8G5AB2> 

10;;>2 -50. 

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 
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@02=0 'test', B> 2K2548B5 '�5@=>', 8=0G5 2K2548B5 '!525@=>'. #@>25@LB5 @01>BC 

A:@8?B0 ?@8 $a, @02=>< 'test', 'B5AB', 3. 

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 

�040G8 :>=B@>;L=>9 @01>BK ?> B5<5: «"@30=870F8O 
8 DC=:F8>=8@>20=85 �=B5@=5B0 �5I59» 

&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> 10 

&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> 10 

&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> 10 

&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> 10 
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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> 10 

&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 

 0:A8<0;L=>5 :>;8G5AB2> 10;;>2 3 60.  
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#@8;>65=85 3 
 

#@><56CB>G=0O 0BB5AB0F8O  
"A=>2K @01>BK 2 @540:B>@5 B@5E<5@=>9 3@0D8:8 Blender 

 «�=B5@D59A ?@>3@0<<K 8 8=AB@C<5=B0;L=K5 A@54AB20 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. #@>3@0<<0 Blender 4 MB> 
�. $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.  

"B25B: ____ 
 

2. �7<5=8BL <0AHB01 2 Blender <>6=> A ?><>ILN 

�. �;028H8 D 

�. �;028H8 S 

�. �>;5A0 <KH8 

�. �;028H8 F10 

�. �;028H8   

�. �;028H8 L 
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"B25B: ____ 
 

3. 3D-:C@A>@ ?><>305B >?@545;8BL& 

�. $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 

"B25B: ____ 
 

4. % ?><>ILN 3>@OG59 :;028H8 F 2 @568<5 @540:B8@>20=8O <>6=> 
�. %>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  

"B25B: ____ 
 

5. �;O A>740=8O 4C1;8:0B0 >1J5:B0 8A?>;L7C5BAO :><18=0F8O 
:;028H 

�. Shift + D 

�. Shift + G 

�. Alt + W 

�. Alt + D 

�. W+Shift 

�. C+Shift 

"B25B: ____ 
 

6. �;028H0 «7» =0 Numpad ?>72>;O5B 
�. ?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 

"B25B: ____ 
 

7. �;028H0 «1» =0 Numpad ?>72>;O5B 
�. ?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 

"B25B: ____ 
 

8. �0==K9 8=AB@C<5=B 2 @568<5 @540:B8@>20=8O ?>72>;O5B  

 

�. -: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  

"B25B: ____ 
 

9. �0==K9 M;5<5=B 8=B5@D59A0 ?@>3@0<<K =07K205BAO  
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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  

"B25B: ____ 
10. �0==K9 M;5<5=B 8=B5@D59A0 ?>72>;O5B  

 

�. '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 

"B25B: ____ 
 

11. !0 A:>;L:> G0AB59 (areas) <>6=> ?>4@0745;8BL >:=> ?@8;>65=8O? 

�. 3 

�. 2 

�. 5 

�. 4 
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�. 1 

�. 8  

"B25B: ____ 
 

12. � 40==>< >:=5 ?@54AB02;5=>  

 

�. %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 

"B25B: ____ 
13. �0==0O ?0=5;L =>A8B =0720=85  

 

�. �><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 

"B25B: ____ 
 

14. �0==K9 M;5<5=B 8=B5@D59A0 Blender =07K205BAO  

 
�. "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 

"B25B: ____ 
15. #>2>@>B >1J5:B0 <>6=> 2K?>;=8BL, =0602 3>@OGCN :;028HC  
�. R 

�. C 

�. G 

�. S 
�. Alt 
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�. F 

"B25B: ____ 
 

 
 

�;NG : B5ABC 
 

1. � 11. � 

2. � 12. � 

3. � 13. � 

4. � 14. � 

5. � 15. � 

6. �  

7. �  

8. �  

9. �  

10. �  

 

 

�@8B5@88 >F5=820=8O: 

�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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#@8;>65=85 4 
�B>3>2K9 <>=8B>@8=3 ?@>5:B=KE @01>B 

#BEF4AB6>4 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@><. 

А>FG4?PABEFP. #@>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: 

>B 1 4> 4 10;;>2 3 A;01> ?@54;>65==>5 @5H5=85 8<55B =87:CN 
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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. 

"HBD@?9A<9. 

"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; 

>B 5 4> 8 10;;>2 3 2A5 >A=>2=K5 ?C=:BK ?@54AB02;5=8O ?@>5:B0 

2 ?@575=B0F88 ?@8ACBAB2CNB, =5 2A5 ?C=:BK @0A:@KBK 2 ?>;=>< >1J5<5. 

� ?@575=B0F88 >BACBAB2C5B 8=D>@<0B82=>ABL; 

>B 9 4> 10 10;;>2 3 2A5 ?C=:BK ?@575=B0F88 ?@>5:B0 @0A:@KBK, 

8A?>;L7CNBAO 3@0D8:8, 4803@0<<K 4;O 1>;LH59 8;;NAB@0F88 ?@>5:B0. 

#@575=B0F8O A>>B25BAB2C5B D8@<5==><C AB8;N *5=B@0 F8D@>2>3> >1@07>20=8O 

45B59 «IT-:C1» «%>;=5G=K9». 

#D98EF46?9A<9 CDB9>F4. �0G5AB2> ?@54AB02;5=8O ?@>5:B0. '@>25=L 
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2;045=8O A>45@60=85< ?@>5:B0 8 AD5@>9 53> ?>B5=F80;L=>9 @50;870F88. "B25BK 

=0 2>?@>AK. 

�0;;K: 

>B 1 4> 4 10;;>2 3 B5:AB ?@575=B0F88 ?@>3>20@8205BAO A182G82>, 

=5C25@5==>, >B25BK 40=K =5 =0 2A5 2>?@>AK, ?CB05BAO ?@8 >B25B5 =0 2>?@>AK; 

>B 5 4> 8 10;;>2 3 ?@575=B0F8O ?@54AB02;5=0 =0 E>@>H5< C@>2=5, E>@>H89 

C@>25=L ?>43>B>2:8 @5G8 (2> 2@5<O ?@575=B0F88 =5 8A?>;L7CNBAO 

4>?>;=8B5;L=K5 A@54AB20 ?>4A:07:8). "B25BK =0 2>?@>AK =5 @0725@=CBK5; 

>B 9 4> 10 10;;>2 3 ?@>5:B ?@54AB02;5= =0 2KA>:>< :0G5AB25==>< C@>2=5. 

"1CG0NI89AO =0 >B:@KBK5, 70:@KBK5 8 0;LB5@=0B82=K5 2>?@>AK >B25G05B 

A ?><>ILN @0725@=CBKE >B25B>2 A ?@8<5=5=85< 4>:070B5;L=KE D0:B>2. )>@>H> 

@0718@05BAO 2 ?@54AB02;5==>< <0B5@80;5. 
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#@8;>65=85 5

�;0=: 8B>3>2>9 >F5=:8 

 8=48284C0;L=KE / 3@C??>2KE 8B>3>2KE ?@>5:B=KE @01>B >1CG0NI8EAO 

(<0:A8<C< 3 60 10;;>2) 

           

(�" G;5=0 :><8AA88 
_________________________________________

_ 

    �0B0 
____________________________ 

  

№ ?/? (�" !0720=85 
?@>5:B0 

�@5<O 
70I8BK 

�@8B5@89 1 
#>AB0=>2:0 
?@>1;5<K. 
(0310 1.) 

�@8B5@89 2 
�:BC0;L=>ABL 
?@>5:B0 
(0310 1.) 

�@8B5@89 3 
%B5?5=L 
?@>@01>B:8 

(0310 1.) 
 

�@8B5@89 4 
#@0:B8G5A:0O 
@50;870F8O 

(0310 1.) 

�@8B5@89 5 
"D>@<;5=85 
?@>5:B0 
(0310 1.) 

�@8B5@89 6 
�0I8B0 
?@>5:B0 

(?@54AB02;5=
85 ?@>5:B0) 

(0310 1.) 

�B>3> 
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#@8;>65=85 6 
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#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 
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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? 

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@>==>< 



 

 

119 

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 

 

�@8B5@88 >F5=820=8O: 
�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 11 
 

#@8<5@ ?@><56CB>G=>3> B5AB8@>20=8O ?> <>4C;N 

«%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85» 

�4>E<@4?PAB9 6D9@S 6OCB?A9A<S ;484A<=: 30 @<AGF 

3. �:0B5@8=1C@                                            �0B0______________ 

(�" >1CG0NI53>AO   _________________________________      

�@C??0_______________                                     

�>?@>AK B5AB>2>3> 7040=8O. �040=85 № 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 ?8B0=8O ?@8 A>740=88 =>2>3> #�? 
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�. &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= 

�040=85 № 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 
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3. �0:>9 B8? @07Jё<0 <>6=> 8A?>;L7>20BL 4;O ?>4A>548=5=8O 

2=CB@5==53> 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 

�040=85 № 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 
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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. 

�. �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 
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�. #@>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. 

�0 :064K9 ?@028;L=K9 >B25B 3 1 10;;, <0:A8<0;L=>5 :>;8G5AB2> 10;;>2 

3 15.
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#@8;>65=85 12 

 

                  #@8<5@ :>=B@>;L=>3> B5AB8@>20=8O 

?> <>4C;N «%5B52>5 8 A8AB5<=>5 04<8=8AB@8@>20=85» 

 
3. �:0B5@8=1C@3 �0B0_________ 

�4>E<@4?PAB9 6D9@S 6OCB?A9A<S ;484A<=: 30 @<AGF 

(�" >1CG0NI53>AO  

�@C??0_____________ 

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<? 

1) �>0:A80;L=K9 :015;L; 
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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. 

1. �>;>:>==>->?B8G5A:89 :015;L CAB>9G82 : M;5:B@><03=8B=K< 

8 2KA>:>G0AB>B=K< ?><5E0<. 

2. �;8=0 2>;>:>==>->?B8G5A:>3> :015;O <>65B 4>AB830BL =5A:>;L:8E 

:8;><5B@>2. 

3. � 2>;>:>==>->?B8G5A:>< :015;5 8A?>;L7C5BAO 4>?>;=8B5;L=>5 

M:@0=8@>20=85 4;O 70I8BK <54=KE ?@>2>4>2. 

4. �>;>:>==>->?B8G5A:89 :015;L C4>15= 2 CAB0=>2:5. 

5. �>;>:>==>->?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 

6 E9F<, AB <E>?RK49F IP-48D9E4 192.168.30.0/24 < 192.168.30.255/24. �BK9@G 
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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; 

3. "15A?5G5=85 4>?>;=8B5;L=>3> 04@5A=>3> ?@>AB@0=AB20 2 @55AB@5 8=B5@=5B- 
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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; 

4) �>ABC? : A5B8. 
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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 

�0 :064K9 ?@028;L=K9 >B25B 3 1 10;;, <0:A8<0;L=>5 :>;8G5AB2> 10;;>2 

3 18.
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#@8;>65=85 13 

«$07@01>B:0 <>18;L=KE ?@8;>65=89» 

�E>4=>9 <>=8B>@8=3 
#@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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#@8;>65=85 14 

�B>3>2>5 B5AB8@>20=85 ?> <>4C;N 5 « >18;L=0O @07@01>B:0» 
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�0 :064K9 ?@028;L=K9 >B25B 1 10;;, <0:A8<0;L=>5 :>;8G5AB2> 10;;>2 - 30 
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#@8;>65=85 15 

« 0H8==>5 >1CG5=85 8 1>;LH85 40==K5» 
 

�E>4=0O 4803=>AB8:0 
(<0:A8<C< 3 10 10;;>2) 

(�":             

'A;>28O 2K?>;=5=8O 7040=89 

�ABL A2>1>4=K9 O7K: ?@>3@0<<8@>20=8O, A>AB>OI89 87 ?5@5G8A;5==KE =865 

>?5@0B>@>2. 

�E?<&ИA4K9. '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>@ «И» 8 «И�И», >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  И  x < 90  И�И  y = 1)   

«2K?>;=8BL 459AB285» 

ИA4K9 

«4@C3>5 459AB285» 

�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. 

�040=8O 

(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 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  
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№ 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 = B5:CI0O 

$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  
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#@8;>65=85 16 

#@8<5@K 7040G ?> @0745;C «"A=>2K Python» 

�040G0 №1. %:84:0 
� 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 

 

 

�040G0 №2. (C=:F8O 7=0:0 G8A;0 
� <0B5<0B8:5 DC=:F8O sign(x) (7=0: G8A;0) >?@545;5=0 B0:: 

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 

 

�040G0 №3. "G5@54L 

%BC45=B �0A8;89 6825B 2 >1I568B88. "B45;5=85 10=:0, 2 :>B>@>< 

>= ?@>872>48B >?;0BC ?@>6820=8O, 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 
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>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 

 

�040G0 №4. "B ?5@5AB0=>2:8 GB>-B> <5=O5BAO 

�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 
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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 

 

#@8<5@K 7040G ?> @0745;C Python 

 

�040G0 №1. #>4AG5B =C;59 

#>;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 

0 

100 

1 

 

�040G0 №2. �204@0BK =0BC@0;L=KE G8A5; 

#>;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 

 

�040G0 №3. !08<5=LH89 =0BC@0;L=K9 45;8B5;L 

#>;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. 
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#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
15 3 

 

�040G0 №4. #8=328=K 

#@>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 

?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 

Macaroni Penguin 
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Little Penguin 

 

�040G0 №5. '@02=5=85 
�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 

: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 

 

�040G0 №6. '8A;0 (81>=0GG8 

#>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. 
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 9;G?PF4F 

!5>1E>48<> 2K25AB8 n-5 G8A;> (81>=0GG8. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
7 13 

 

#@8<5@K 7040G ?> «"A=>2K Python» 
�040G0 №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. 

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 

 

�040G0 №2. #5@5AB0=>2:0 
#>;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 
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8 2K2548B5 ?>;CG82HCNAO AB@>:C. 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
Hello world world Hello 

 

�040G0 №3. �K:8 8 :>@>2K 

#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 

=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 
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1234 1234 4 0 

2034 6234 2 1 

 

�040G0 №4. %B@5;:8 

�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 

 

#@8<5@K 7040G ?> «"A=>2K Python» 
?> B5<5 «%?8A:8» 

�040G0 №1. %>A548 >4=>3> 7=0:0 
#>;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> 

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 

 

�040G0 №2. !5CA?520NI89 ABC45=B 
!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@: 
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�E>4=K5 40==K5 $57C;LB0B 
Ivanov Sidorov Petrov Prohorov 
Petrov 

Ivanov Sidorov Prohorov 

 

�040G0 №3. "F5=:8 70 G5B25@BL 
#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 

 

�040G0 №4. "F5=:8 ?> 0=3;89A:><C 
�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 

>= ?>;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 
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«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 

 

�040G0 №8. %B>8<>ABL ?@>5740 
*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 

<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 
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2 2 2 3 

 

#@8<5@K 7040G ?> «"A=>2K Python» 
?> B5<5 «%;>20@8» 

 

�040G0 №1. $57C;LB0BK G5B25@B8 

+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;>!" 

�040G0 №2. %0<K9 AB0@H89 8 A0<K9 <;04H89 

� ?@>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. 

�040G0 №3. #>E>4 2 :8=> 
�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;, 

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 

 

�040G0 №4. �K1>@K 2 %(� 

� %,� ?@>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. 
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#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
5 

McCain 10 
McCain 5 

Obama 9 

Obama 8 
McCain 1 

McCain 16 

Obama 17 

 

#@8<5@K 7040G ?> «"A=>2K Python» 

?> B5<5 «(C=:F88» 

�040G0 №1. �;8=0 >B@57:>2 

�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 

 

�040G0 №2. �>;LH85 1C:2K 

!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. 

!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 

 

�040G0 №3. "B@8F0B5;L=0O AB5?5=L 

�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: 
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�E>4=K5 40==K5 $57C;LB0B 
2 -3 0.125 

2 1 2 

 

�040G0 №4. '8A;0 (81>=0GG8 

!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 

 

#@8<5@K 7040G ?> «"A=>2K Python» 
?> B5<5 «$5H5=85 7040G ?> ?@>945==K< B5<0<» 

�040G0 №1.  0:A8<0;L=K9 M;5<5=B 
#>;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 

3 

7 

7 

 

�040G0 №2. �>;8G5AB2> >48=0:>2KE G8A5; 

#>;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 

 

�040G0 №3. #0;8=4@>< 

!0?8H8B5 ?@>25@:C =0 B>, O2;O5BAO ;8 AB@>:0 ?0;8=4@><><. �A;8 
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?>;L7>20B5;L 225; ?0;8=4@><, 2K2548B5 "�0", 8=0G5 3 "!5B". 

#@8<5@: 

�E>4=K5 40==K5 $57C;LB0B 
saippuakivikauppias �0 

 

�040G0 №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< 

:@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 
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� 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 
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#@8;>65=85 17 

#@8<5@ :>=B@>;L=>9 @01>BK ?> @0745;C «"A=>2K Python» 
(<0:A8<C< 3 25 10;;>2) 

�040G0 1. �C@02;8:8 (1 10;;) 
#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? 

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 

  

�040G0 2. %1>@ 75<;O=8:8 (1 10;;) 
 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: 
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�E>4=K5 40==K5 $57C;LB0B 
3 2 1 4 

12 13 5 20 

2 5 9 Impossible 

 

 �040G0 3. %B8?5=48O (2 10;;0) 
 �>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. 

 �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 

None 
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3 

 

�040G0 4. %C<<0 <0:A8<C<0 8 <8=8<C<0 (1 10;;) 
 �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, &}. 

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 

 

 �040G0 5. �@C3;OH8 (5 10;;>2) 
 "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. 
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�D<@9D: 

�E>4=K5 40==K5 �KE>4=K5 40==K5 
157892 3 

203516 2 

409578 4 

236271 1 

 

�040G0 6. "B;8G0NI85AO M;5<5=BK (5 10;;>2) 
�0=K 420 A?8A:0: 

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. 

  

�040G0 7. �81;8>B5:0 (5 10;;>2) 
#@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». 

 

�040G0 8. �8A>:>A=K9 3>4 (5 10;;>2) 
!0?8H8B5 DC=:F8N, :>B>@0O A<>65B >?@545;8BL ?> 22545==><C 3>4C, 

O2;O5BAO >= 28A>:>A=K< 8;8 =5B. 
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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 18 

#@8<5@ :>=B@>;L=>9 @01>BK ?> @0745;C « 0H8==>5 >1CG5=85» 

(<0:A8<C< 3 10 10;;>2) 
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#@8;>65=85 19 

 

%?8A>: 2>7<>6=KE B5< ?@><56CB>G=KE ?@>5:B=KE @01>B >1CG0NI8EAO 
?> <>4C;N 6 « 0H8==>5 >1CG5=85 8 1>;LH85 40==K5» 

 

"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 20 

�B>3>2K9 B5AB ?> @0745;C «"A=>2K =59@>==KE A5B59» 
(<0:A8<C< 3 20 10;;>2) 
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#@8;>65=85 21 

 

%?8A>: 2>7<>6=KE B5< 8B>3>2KE ?@>5:B=KE @01>B >1CG0NI8EAO ?> 
<>4C;N 6 « 0H8==>5 >1CG5=85 8 1>;LH85 40==K5» 

 

"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. 

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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 #@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>@ 

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.  

 

 #;0= @0AA:070 >1 8B>3>2>9 ?@>5:B=>9 @01>B5 >1CG0NI8EAO: 
 

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 22 

&5AB8@>20=85 ?> @0745;C 1 <>4C;O 

 «Э;5:B@>=8:0 8 ?@>B>B8?8@>20=85» 
�=AB@C:F8O: 40==K9 B5AB 2:;NG05B 2 A51O 6 2>?@>A>2 8 20@80=BK >B25B>2, 

A@548 :>B>@KE B>;L:> >48= ?@028;L=K9. !5>1E>48<> 2K1@0BL ?@028;L=K9 

20@80=B 8 70?8A0BL 53> 2 AB@>:5 «>B25B», @0A?>;>65==>9 ?>4 ?5@5G=5< 

20@80=B>2. �0 :064K9 ?@028;L=K9 >B25B 3 1 10;;. %54L<>5 7040=85 ?@54?>;0305B 

2K?>;=5=85 ?@0:B8G5A:>9 A1>@:8 M;5:B@>==>9 AE5<K =0 >A=>25 Arduino 2 

A8<C;OB>@5 Tinkercad (034 10;;0).  0:A8<0;L=>5 :>;8G5AB2> 10;;>2 - 10. 

1. ФBD@G?4 ;4>BA4 �@4: 

�. U=IxP 

�. I=Q/C 

�. I=U/R 

�. P=UxI 

�F69F: ____ 

 

2. ФBD@G?4 D4EK9F4 B5M97B Q>6<64?9AFAB7B EBCDBF<6?9A<S RB5M. CD< 

CBE?98B64F9?PAB@ EB98<A9A<< D9;<EFBDB6 R1, R2: 

�. R>1I.=R1xR2 

�. R>1I.=R1xR2/(R1+R2) 

�. R>1I.=(R1+R2)/R1xR2 

�. R>1I.=R1+R2 

�F69F: ____ 

 

3.ФBD@G?4 D4EK9F4 B5M97B Q>6<64?9AFAB7B EBCDBF<6?9A<S RB5M. CD< 

C4D4??9?PAB@ EB98<A9A<< D9;<EFBDB6 R1, R2: 

�. R>1I.=R1xR2 

�. R>1I.=R1xR2/(R1+R2) 

�. R>1I.=(R1+R2)/R1xR2 

�. R>1I.=R1+R2 

�F69F: ____ 
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4. ФBD@G?4 D4EK9F4 B5M9= Q>6<64?9AFAB= 9@>BEF< !B5M. CD< 

CBE?98B64F9?PAB@ EB98<A9A<< >BA89AE4FBDB6 !1, !2: 

�. %>1I.=%1x%2 

�. %>1I.=%1x%2/(%1+%2) 

�. %>1I.=(%1+%2)/%1x%2 

�. %>1I.=%1+%2 

�F69F: ____ 

 

5. ФBD@G?4 D4EK9F4 B5M9= Q>6<64?9AFAB= 9@>BEF< !B5M. CD< 

C4D4??9?PAB@ EB98<A9A<< >BA89AE4FBDB6 !1, !2: 

�. %>1I.=%1x%2 

�. %>1I.=%1x%2/(%1+%2) 

�. %>1I.=(%1+%2)/%1x%2 

�. %>1I.=%1+%2 

�F69F: ____ 

 

6. ВO59D<F9 AB@<A4? D9;<EFBD4, >BFBDO= B5OKAB (59; ;A4K<F9?PAB= 

CBF9D< SD>BEF< E69K9A<S) @B:AB <ECB?P;B64FP 8?S ;4M<FO E69FB8<B84 CD< 

CB8>?RK9A<< 97B > >BAFDB??9DG Arduino: 

�. 1:"<; 

�. 500"<; 

�.220"<; 

�.3000"<. 

�F69F: ____ 

 

7. В Tinkercad EB59D<F9 < ;4CDB7D4@@<DG=F9 EI9@G FD9IJ69FAB7B 

E69FBHBD4 E C9D9>?RK9A<9@ >4:8B7B J69F4 K9D9; 5 E9>GA8. 
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#@8;>65=85 23 
 

�B>3>20O :>=B@>;L=0O @01>B0 ?> <>4C;N  
«Э;5:B@>=8:0 8 ?@>B>B8?8@>20=85» 

�=AB@C:F8O: :>=B@>;L=0O @01>B0 2:;NG05B 2 A51O 3 7040=8O. � ?5@2>< 

7040=88 =5>1E>48<> ?@8 7040==KE ?0@0<5B@0E @0AAG8B0BL :>=BC@=K5 B>:8. �> 

2B>@>< 7040=88 - A>1@0BL AE5<C B@0=78AB>@=>3> :;NG0, 2K?>;=8BL 87<5@5=8O, 

>B25B8BL =0 2>?@>AK. &@5BL5 7040=85 O2;O5BAO B5AB>< ?> B5<5 ?@>3@0<<8@>20=8O 

Arduino 2 IDE, =5>1E>48<> 2K1@0BL ?@028;L=K9 >B25B. 

#@8 2>7=8:=>25=88 2>?@>A>2, :0A0NI8EAO A>45@60=8O 8 2K?>;=5=8O 

:>=B@>;L=>9 @01>BK, =5>1E>48<> >1@0B8BLAO : ?@5?>4020B5;N.  

I. $0AG5B :>=BC@=KE B>:>2: 
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&01;8F0 1 «�0@80=BK 7040=8O №1» 

(�" %E5<0 !01>@ :><?>=5=B>2 

(�"1 0) 2 

(�"2 1) 3 

(�"3 2) 4 

(�"4 3) 1 

(�"5 0) 2 

(�"6 1) 3 

(�"7 2) 4 

(�"8 3) 1 

(�"9 0) 2 

(�"10 1) 3 

(�"11 2) 4 

(�"12 3) 1 

(�"13 0) 2 

(�"14 1) 3 

(�"15 2) 4 
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II. %1>@:0 B@0=78AB>@=>3> :;NG0: 

�7 2K40==KE :><?>=5=B>2 A>15@8B5 AE5<C, ?@54AB02;5==CN =0 @8AC=:5 

1. 

 

 %1>@:C AE5<K 2K?>;=8BL =0 <0:5B=>9 ?;0B5 <5B>4>< ?09:8. � :0G5AB25 

10B0@58 8A?>;L7>20BL ;01>@0B>@=K9 1;>: ?8B0=8O, =0AB@>5==K9 =0 B@51C5<>5 

=0?@O65=85. �K?>;=8BL 87<5@5=85 =0?@O65=8O 8 B>:0 =0 :><?>=5=B0E AE5<K.  

�>=B@>;L=K5 2>?@>AK: 

1) "?8H8B5 @01>BC AE5<K. 

2) �0:>9 25;8G8=K B@51C5BAO B>: 4;O 2:;NG5=8O B@0=78AB>@=>3> 

:;NG0? 

3) �0:>9 B>: =C65= 4;O A25G5=8O A25B>48>4>2? 
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III. &5AB «#@>3@0<<8@>20=85 Arduino» 

1.#@>F54C@0 void setup() 2K?>;=O5BAO 

1.B>;L:> >48= @07 ?@8 2:;NG5=88 ?;0BK 

2.B>;L:> >48= @07 2 =0G0;5 @01>BK ?@>3@0<<K 

3.2A5 2@5<O, ?>:0 2:;NG5=0 ?;0B0 

  

2.#@>F54C@0 void loop() 2K?>;=O5BAO 

1.2A5 2@5<O, ?>:0 2:;NG5=0 ?;0B0 arduino 

2.B>;L:> >48= @07 ?@8 2:;NG5=88 ?;0BK arduino 

3.B>;L:> >48= @07 2 =0G0;5 @01>BK ?@>3@0<<K 

  

3.�;O =07=0G5=8O @568<0 @01>BK ?8=>2 arduino 8A?>;L7C5BAO 

1.DC=:F8O pinmode() 

2.DC=:F8O digitalwrite() 

3.48@5:B820 #define 

  

4. #8=0<8 =07K20NB 

1.?@>=C<5@>20==K5 ?>@BK 

2.?@>=C<5@>20==K5 :>=B0:BK 

3.?@>=C<5@>20==K5 @07J5<K 

  

5.'B>1K 2:;NG8BL A25B>48>4 >48= @07 2 =0G0;5 ?@>3@0<<K 8A?>;L7CNB 

1.DC=:F8N digitalwrite() A;54C5B =0?8A0BL 2 ?@>F54C@5 void setup() 

2.DC=:F8N digitalwrite() A;54C5B =0?8A0BL 2 ?@>F54C@5 void loop()  

3.DC=:F8N digitalread() A;54C5B =0?8A0BL 2 ?@>F54C@5 void setup() 
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6.(C=:F8O delay() 

1.>AB0=02;8205B 2K?>;=5=85 ?@>3@0<<K =0 7040==>5 :>;8G5AB2> <8;;8A5:C=4 

2.>AB0=02;8205B 2K?>;=5=85 ?@>3@0<<K =0 7040==>5 :>;8G5AB2> A5:C=4  

3.>AB0=02;8205B <830=85 A25B>48>40 =0 7040==>5 :>;8G5AB2> <8;;8A5:C=4 

  

7.&8D@>2>9 2KE>4 =0 0@4C8=> @01>B05B, :0: «8AB>G=8: ?8B0=8O» A 
=0?@O65=85< 

1. 5 2>;LB 

2. 1 2>;LB 

3. 3,3 2>;LB 

  

8."?5@0B>@ if 8A?>;L7C5BAO 4;O 

1.?@>25@:8 8AB8==>AB8 CA;>28O 

2.?>2B>@5=8O >?5@0B>@>2, 70:;NG5==KE 2 A:>1:8 

3.2K?>;=5=8O CA;>289 2 :@C3;KE A:>1:0E 

  

9.&8:; for 8A?>;L7C5BAO 4;O 

1.?>2B>@5=8O >?5@0B>@>2, 70:;NG5==KE 2 D83C@=K5 A:>1:8 

2.?@>25@:8 CA;>289, >B;8G=KE >B C:070==KE 2 if 

3.459AB289, :>B>@K5 1C4CB 2K?>;=OBLAO ?@8 @07=KE CA;>28OE 

  

10.�=0: «= =» >7=0G05B 

1.A@02=5=85 

2.@02=> 

 

11.�=>?:0 upload =5>1E>48<0 4;O 
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1.?@>25@:8 A:5BG0 

2.703@C7:8 A:5BG0 

3.A>E@0=5=8O A:5BG0 

  

12."1O70B5;L=> ;8 2 ?@>3@0<<5 4>;6=K ?@8ACBAB2>20BL ?@>F54C@K  setup 
8 loop 

1.40, >1O70B5;L=> =0;8G85 42CE MB8E ?@>F54C@ 

2.=5B, 4>?CA:05BAO 8A?>;L7>20=85 B>;L:> ?@>F54C@K setup 

3.=5B, 4>?CA:05BAO 8A?>;L7>20=85 B>;L:> ?@>F54C@K loop 

  

13.'B> B0:>5 ?5@5<5==K5 

1.A?>A>1 ?>2B>@OBL 1;>:8 2K@065=88̆, 70:;NG5̈==KE 2 D83C@=K5 A:>1:8 
7040==>5 G8A;> @07 

2.A?>A>1 >?@545;OBL =0G0;> 8 :>=5F 1;>:0 DC=:F88 8;8 1;>:0 2K@065=88̆ 

3.A?>A>1 8<5=>20BL 8 E@0=8BL G8A;>2K5 7=0G5=8O 4;O ?>A;54CNI53> 
8A?>;L7>20=8O ?@>3@0<<>9 

  

14. �0:8< >1@07>< >1KG=> G5@=K9 ?@>2>4 «75<;O» ?>4:;NG05BAO : ?;0B5 

1.: vin 2K2>4C 

2.: aref 2K2>4C 

3.: gnd 2K2>4C 

4.: a0 2K2>4C 

  

15. �0:0O DC=:F8O 8A?>;L7C5BAO 4;O 2K:;NG5=8O A25B>48>40 

 1.digitalwrite(ledpin, low); 

 2.digitalread(ledpin, high); 
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16. /7K: ?@>3@0<<8@>20=8O arduino >A=>20= =0 

1.visual basic 

2.wiring, processing, c/c++ 

3.python, java 

4.assembler 

  

17. #8= @01>B05B =0 2KE>4 2 A;CG05, 5A;8 2 ?@>3@0<<5 ?@>?8A0= @568< 

1.output 

2.low 

3.input 

4.high 

  

18. �0:>9 011@5280BC@>9 >1>7=0G05BAO B5@<8= «75<;O» 

1.vin 

2.aref 

3.gnd 

4.dcv 

  

19.  5B:0 default >1>7=0G05B 

1.2A5 A;CG08, :>B>@K5 =5 CGB5=K 2 else 

2.2A5 A;CG08, :>B>@K5 =5 CGB5=K 2 case 

3.2A5 A;CG08, :>B>@K5 =5 CGB5=K 2 break 

  

20. �><<5=B0@88, 8<5NI85 284 /* &&*/ 

1.?>72>;ONB ?8A0BL ;N1>9 B5:AB, A>AB>OI89 87 >4=>9 AB@>:8 

2.?>72>;ONB ?8A0BL ;N1>9 B5:AB, A>AB>OI89 87 ;N1>3> :>;8G5AB20 AB@>: 
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3.?>72>;ONB ?8A0BL B5:AB, A>AB>O=89 87 >4=>9 ;N1>3> :>;8G5AB20 AB@>: 8 
87<5=OBL ?@>3@0<<K  
 

 0:A8<0;L=>5 :>;8G5AB2> 10;;>2 - 20 
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�==>B0F8O 

�>?>;=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 A5<L <>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», «-;5:B@>=8:0 8 

?@>B>B8?8@>20=85». 

#@>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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