
�>AC40@AB25==>5 02B>=><=>5 =5B8?>2>5 >1@07>20B5;L=>5 CG@5645=85 
%25@4;>2A:>9 >1;0AB8 «�2>@5F <>;>4568» 

�5BA:89 B5E=>?0@: «�20=B>@8C< 3. #5@2>C@0;LA:» 

�>?>;=8B5;L=0O >1I5>1@07>20B5;L=0O >1I5@072820NI0O ?@>3@0<<0 
B5E=8G5A:>9 =0?@02;5==>AB8  

«�64AFBD<G@. #DB86<AGFO= GDB69AP» 

�>7@0AB >1CG0NI8EAO: 12 - 17 ;5B 
%@>: @50;870F88: 1 3>4 

�2B>@K-A>AB028B5;8: 
&>=:>20 !.�., <5B>48AB 
�@0?>2 �.�., ?5403>3  
4>?>;=8B5;L=>3> >1@07>20=8O 
�:8<>2 �.�., ?5403>3  
4>?>;=8B5;L=>3> >1@07>20=8O 
�5@F<0= �.�., ?5403>3  
4>?>;=8B5;L=>3> >1@07>20=8O 
,8?C=>20 ..�. ?5403>3  
4>?>;=8B5;L=>3> >1@07>20=8O 
�5@0A8<>20 #.�., ?5403>3 
4>?>;=8B5;L=>3> >1@07>20=8O 
+8ABO:>2 �.%., ?5403>3 4>?>;=8B5;L=>3> 
>1@07>20=8O 
"48=F520 �.�., ?5403>3 4>?>;=8B5;L=>3> 
>1@07>20=8O 
�>@>=F>20 �.�., ?5403>3 
4>?>;=8B5;L=>3> >1@07>20=8O  
&0@0A>20 �.�., ?5403>3 4>?>;=8B5;L=>3> 
>1@07>20=8O  

�:0B5@8=1C@3, 2025 

%"���%"��!": 
!0G0;L=8: 45BA:>3> B5E=>?0@:0  
«�20=B>@8C< 3. #5@2>C@0;LA:» 

�.�. %0D>=>20 

«15» апреля 2025 3. 

#@8=OB0 =0 70A540=88 

=0CG=>-<5B>48G5A:>3> A>25B0 

��!"' %" «�2>@5F <>;>4ё68»
Протокол № 4 от 29.04.2025 г. 

'F69D:89A4 8<D9>FBDB@ ��!"' %" 

«�6BD9J @B?B8ё:<» �.! %?<;P>B 

#D<>4; № 580-8 BF 29.04.2025 7. 

     ДОКУМЕНТ ПОДПИСАН 
ЭЛЕКТРОННОЙ ПОДПИСЬЮ

Сертификат: 1955EAB701547EADECC0F54E7C09B766 
Владелец: Слизько Александр Николаевич 
Действителен: с 14.05.2024 до 07.08.2025



2 

 

%"��$��!�� 

$����� № 1. �" #���% "%!"�!Ы) )�$��&�$�%&�� 
#$"�$�  Ы ....................................................................................................... 3 

1.1. #BSEA<F9?PA4S ;4C<E>4. .................................................................................................................. 3 

1.3. 'K95AO= (F9@4F<K9E><=) C?4A ..................................................................................................... 27 

1.4. #?4A<DG9@O9 D9;G?PF4FO B5GK9A<S CB CDB7D4@@9. ................................................................ 94 

$����� № 2. �" #���% "$��!���*�"!!"-#����"��+�%��) 
'%�"��� .......................................................................................................... 103 

2.1. �4?9A84DAO= GK95AO= 7D4H<>. ................................................................................................. 103 

2.2. 'E?B6<S D94?<;4J<< B5M9D4;6<64RM9= CDB7D4@@O. ............................................................ 149 

2.3. (BD@O 4FF9EF4J<< < BJ9ABKAO9 @4F9D<4?O. ......................................................................... 155 

$����� №3. %#�%"� ��&�$�&'$Ы ............................................................. 156 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 

 

$����� № 1. �" #���% "%!"�!Ы) )�$��&�$�%&�� 
#$"�$�  Ы  

1.1. #BSEA<F9?PA4S ;4C<E>4. 
�>?>;=8B5;L=0O >1I5@072820NI0O ?@>3@0<<0 «�20=B>@8C<. 

#@>428=CBK9 C@>25=L» ?@54=07=0G5=0 4;O @50;870F88 2 45BA:>< B5E=>?0@:5 

«�20=B>@8C<». #@>3@0<<0 @0728205B, C3;C1;O5B 107>2K5 7=0=8O 8 =02K:8, 

?>;CG5==K5 >1CG0NI8<8AO 2 @0<:0E 22>4=>3> 8 107>2>3> <>4C;59,  

8 ?>4=8<05B =081>;55 0:BC0;L=K5 =0 A53>4=OH=89 45=L 2>?@>AK 2 >1;0AB8 

8=65=5@88. � E>45 >A2>5=8O ?@>3@0<<K, >1CG0NI85AO 7=0:><OBAO A <5B>4>< 

?@>5:B>2 :0: A 2>AB@51>20==K< 2 @07;8G=KE AD5@0E 45OB5;L=>AB8 G5;>25:0 

?>4E>4>< : @5H5=8N ?>AB02;5==KE 7040G. 

#@>3@0<<0 «�20=B>@8C<. #@>428=CBK9 C@>25=L» 8<55B F9IA<K9E>GR 

A4CD46?9AABEFP. 

�>FG4?PABEFP ?@>3@0<<K «�20=B>@8C<. #@>428=CBK9 C@>25=L» 

>1CA;>2;5=0 ?>B@51=>ABLN >1I5AB20 2 B5E=8G5A:8 3@0<>B=KE A?5F80;8AB0E  

2 >1;0AB8 8=65=5@88, 0 B0:65 =5>1E>48<>ABLN ?>2KH5=8O <>B820F88 : 2K1>@C 

8=65=5@=KE ?@>D5AA89 8 A>740=8N A8AB5<K =5?@5@K2=>9 ?>43>B>2:8 1C4CI8E 

:20;8D8F8@>20==KE 8=65=5@=KE :04@>2. �5BA:85 B5E=>?0@:8 «�20=B>@8C<» 

A>740NBAO 2> 2A5E @538>=0E AB@0=K 2 A>>B25BAB288 A #>@CG5=85< #@57845=B0 

$>AA88 >B 27 <0O 2015 3>40, 0 B0:65 2 @0<:0E ?@8>@8B5B=>3> ?@>5:B0 

«�>ABC?=>5 4>?>;=8B5;L=>5 >1@07>20=85 4;O 45B59», @50;87C5<>3> 

 8=>1@=0C:8 $>AA88 8 A>AB02;5=0 2 A>>B25BAB288 A (545@0;L=K< �0:>=><  

>B 29.12.2012 3. № 273-(� «"1 >1@07>20=88 2 $>AA89A:>9 (545@0F88»  

?> :>B>@><C 4>?>;=8B5;L=>5 2=5H:>;L=>5 >1@07>20=85 O2;O5BAO >4=8<  

87 D0:B>@>2 M:>=><8G5A:>3> 8 A>F80;L=>3> ?@>3@5AA0 >1I5AB20 8 =0?@02;5=> 

=0:  

- >15A?5G5=85 A0<>>?@545;5=8O ;8G=>AB8, A>740=85 CA;>289 4;O 55 

A0<>@50;870F88; 

- D>@<8@>20=85 C >1CG0NI53>AO 045:20B=>9 A>2@5<5==><C C@>2=N 7=0=89  

8 C@>2=N >1@07>20B5;L=>9 ?@>3@0<<K :0@B8=K <8@0; 

http://edurobots.ru/2016/12/kvantorium-set-detskix-texnoparkov/


4 

 

- 8=B53@0F8N ;8G=>AB8 2 =0F8>=0;L=CN 8 <8@>2CN :C;LBC@C; 

- D>@<8@>20=85 G5;>25:0 8 3@0640=8=0, 8=B53@8@>20==>3> 2 A>2@5<5==>5 5<C 

>1I5AB2> 8 =0F5;5==>3> =0 A>25@H5=AB2>20=85 MB>3> >1I5AB20; 

- 2>A?@>872>4AB2> 8 @0728B85 :04@>2>3> ?>B5=F80;0 >1I5AB20. 

#@>3@0<<0 «�20=B>@8C<. #@>428=CBK9 C@>25=L» @50;87C5BAO 2 @0<:0E 

D545@0;L=>3> ?@>5:B0 «'A?5E :064>3> @51ё=:0» =0F8>=0;L=>3> ?@>5:B0 

«"1@07>20=85» 8 >1CA;>2;5=0 =5>1E>48<>ABLN ?@54>AB02;5=8O 2>7<>6=>AB8 

4>ABC?=>3> 8 :0G5AB25==>3> >1CG5=8O ?> ?@>3@0<<0< 4>?>;=8B5;L=>3> 

>1@07>20=8O 4;O :064>3> @515=:0. %>45@60=85 ?@>3@0<<K A>>B25BAB2C5B 

A>2@5<5==K< =0?@02;5=8O< =0CG=>-B5E=>;>38G5A:>3> @0728B8O $>AA89A:>9 

(545@0F88. 

� A>2@5<5==KE CA;>28OE B5E=8G5A:>5 B2>@G5AB2> 3 MB> >A=>20 

8==>20F8>==>9 45OB5;L=>AB8. &2>@G5AB2> 3 MB> A?5F8D8G=0O 4;O G5;>25:0 

45OB5;L=>ABL, ?>@>640NI0O GB>-B> =>2>5 8 >B;8G0NI55AO =5?>2B>@8<>ABLN, 

>@838=0;L=>ABLN 8 C=8:0;L=>ABLN. #>MB><C ?@>F5AA @0728B8O B5E=8G5A:>3> 

B2>@G5AB20 2 A>2>:C?=>AB8 A ?@>5:B=>9 45OB5;L=>ABLN 

O2;O5BAO 206=59H59 A>AB02;ONI59 A>2@5<5==>9 A8AB5<K >1@07>20=8O. 

"A=>20=85< 4;O ?@>5:B8@>20=8O 8 @50;870F88 40==>9 >1I5@072820NI59 

?@>3@0<<K A;C68B ?5@5G5=L A;54CNI8E =>@<0B82=KE ?@02>2KE 0:B>2  

8 3>AC40@AB25==KE ?@>3@0<<=KE 4>:C<5=B>2: 

- (545@0;L=K9 70:>= >B 24.07.1998 № 124-(� «"1 >A=>2=KE 30@0=B8OE 

?@02 @51ё=:0 2 $(»; 

- (545@0;L=K9 70:>= >B 29.12.2012 N 273-(� «"1 >1@07>20=88 2 

$>AA89A:>9 (545@0F88»; 

- $0A?>@O65=85 #@028B5;LAB20 $( >B 31.03.2022 № 678-@ «"1 

CB25@645=88 �>=F5?F88 @0728B8O 4>?>;=8B5;L=>3> >1@07>20=8O 45B59 4> 2030 

3>40»; 

- $0A?>@O65=85 #@028B5;LAB20 $( >B 29.05.2015 N 996-@ «"1 

CB25@645=88 %B@0B5388 @0728B8O 2>A?8B0=8O 2 $>AA89A:>9 (545@0F88 =0 

?5@8>4 4> 2025 3>40»; 



5 

 

- #@8:07  8=8AB5@AB20 #@>A25I5=8O $>AA89A:>9 (545@0F88 >B 27 

8N;O 2022 3. N 629 «"1 CB25@645=88 ?>@O4:0 >@30=870F88 8 >ACI5AB2;5=88 

>1@07>20B5;L=>9 45OB5;L=>AB8 ?> 4>?>;=8B5;L=K< >1I5>1@07>20B5;L=K< 

?@>3@0<<0<»; 

- #@8:07  8=8AB5@AB20 #@>A25I5=8O $>AA89A:>9 (545@0F88 >B 

03.09.2019 3. № 467 «"1 CB25@645=88 *5;52>9 <>45;8 @0728B8O @538>=0;L=KE 

A8AB5< 4>?>;=8B5;L=>3> >1@07>20=8O 45B59»; 

- #@8:07  8=8AB5@AB20 B@C40 8 A>F80;L=>9 70I8BK $>AA89A:>9 

(545@0F88 >B 22.09.20213. № 652= «"1 CB25@645=88 ?@>D5AA8>=0;L=>3> 

AB0=40@B0 «#5403>3 4>?>;=8B5;L=>3> >1@07>20=8O 45B59 8 27@>A;KE» 

(�0@538AB@8@>20=> 2  8=NAB5 $>AA88 17.12.2021 N 66403); 

- #>AB0=>2;5=85 �;02=>3> 3>AC40@AB25==>3> A0=8B0@=>3> 2@0G0 $( >B 

28.09.2020 3. № 28 «"1 CB25@645=88 %0=#8! 2.4.3648320 

«%0=8B0@=>M?845<8>;>38G5A:85 B@51>20=8O : >@30=870F8O< 2>A?8B0=8O 8 
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-  9FB8 «�<89D-698B@O=». %>3;0A=> MB><C <5B>4C, >48= >1CG0NI89AO 

(8;8 3@C??0) ?@8A>548=O5BAO : 1>;55 >?KB=><C >1CG0NI5<CAO (8;8 3@C??5) 4;O 

B>3> GB>1K >2;045BL =57=0:><K<8 C<5=8O<8 8 =02K:0<8.  

- "5@9A BCOFB@.  5B>4 >1<5=0 >?KB>< ?@54?>;0305B :@0B:>A@>G=K9 

?5@52>4 >1CG0NI53>AO 2 4@C3>5 <5AB> >1CG5=8O (=0?@8<5@ 3 =0 4@C3>5 

=0?@02;5=85) 8 ?>A;54CNI89 2>72@0B >1@0B=>.  

-  B;7B6B= LFGD@.  5B>4 <>73>2>3> HBC@<0 ?@54?>;0305B A>2<5AB=CN 

@01>BC 2 =51>;LH8E 3@C??0E, 3;02=>9 F5;LN :>B>@>9 O2;O5BAO ?>8A: @5H5=8O 

7040==>9 ?@>1;5<K 8;8 7040G8.  

- �BAE4?F<A7. �>=A0;B8=3 8;8, :0: 5I5 =07K20NB <5B>4 3 

:>=AC;LB8@>20=85, A2>48BAO : B><C, GB> >1CG0NI89AO >1@0I05BAO  

70 8=D>@<0F8>==>9 8;8 ?@0:B8G5A:>9 ?><>ILN : 1>;55 >?KB=><C G5;>25:C ?> 

2>?@>A0<, :0A0NI8<AO :>=:@5B=>9 B5<K 8;8 >1;0AB8 8AA;54>20=8O. 

- 'K4EF<9 6 BH<J<4?PAOI @9DBCD<SF<SI. 'G0AB85 2 >D8F80;L=KE 

<5@>?@8OB8OE ?@54?>;0305B ?>A5I5=85 >1CG0NI8<8AO 2KAB02>:, :>=D5@5=F89 

8 B. ?. %CBL 70:;NG05BAO 2 >F5=:5 <5@>?@8OB8O 8 A>AB02;5=88 :@0B:>3> >BG5B0  

A ?>A;54CNI8< ?@54AB02;5=85< 53> ?5403>3C. #>4@07C<5205BAO B0:65 

?@5420@8B5;L=0O ?>43>B>2:0 8 8AA;54>20=85 B5<0B8G5A:8E 2>?@>A>2 8 ?@>1;5<, 

:0A0NI8EAO B5<K <5@>?@8OB8O.  

- �ECB?P;B64A<9 <AHBD@4J<BAAB->B@CPRF9DAOI F9IAB?B7<=. %CBL 

?@54AB02;5==>3> <5B>40 OA=0 87 =0720=8O 3 2 ?5403>38G5A:>< ?@>F5AA5 

?@8<5=ONBAO A>2@5<5==K5 2KA>:>B5E=>;>38G=K5 A@54AB20 ?5@540G8 

8=D>@<0F88, B0:85 :0: :><?LNB5@K, =>CB1C:8, F8D@>2K5 ?@>5:B>@K 8 B.?. 

"A208205<0O >1CG0NI8<8AO 8=D>@<0F8O ?@54AB02;O5BAO 2 A>G5B0=88  

A 287C0;L=>->1@07=K<8 40==K<8 2845><0B5@80;0<8, 3@0D8:0<8, 0 A0< 

87CG05<K9 >1J5:B, O2;5=85 8;8 ?@>F5AA <>65B 1KBL ?>:070= 2 48=0<8:5. 

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

;8BDB6P9E59D974RM<I F9IAB?B7<=. 
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�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;><. 

 

1.2. *9?< < ;484K< CDB7D4@@O 

*9?P CDB7D4@@O 3 D>@<8@>20=85 ?@54?@>D5AA8>=0;L=KE B5E=8G5A:8E 

:><?5B5=F89 8 @0728B85 ;8G=>AB=KE :0G5AB2 1C4CI8E 8=65=5@>2. $0728B85 

;8G=>AB8 >1CG0NI8EAO (<KH;5=8O, ?0<OB8, @5G8, =02K:>2 :><<C=8:0F88, 

:@50B82=>AB8, M<>F8>=0;L=>3> 8=B5;;5:B0, 2>;8, A0<>845=B8D8:0F88, 

@5D;5:A88) ?CBё< 2>2;5G5=8O 2 :><0=4=CN A>F80;L=>-7=0G8<CN ?@0:B8G5A:CN 

45OB5;L=>ABL 8 ?>3@C65=8O 2 8==>20F8>==CN, <=>3>D0:B>@=CN, 8=65=5@=>-

B5E=8G5A:CN A@54C. 

�484K<: >1CG0NI85, @072820NI85 8 2>A?8B0B5;L=K5. 

 B8G?P «#DB@OL?9AAO= 8<;4=A» 

&9?P: C3;C1;5=85 7=0=89, >1CG0NI8EAO 2 AD5@5 3@0D8G5A:>3> 48709=0, 

:>B>@K5 2?>A;54AB288 =0 >A=>25 ?@0:B8G5A:8E =02K:>2 1C4CB A?>A>1=K 

>ACI5AB2;OBL EC4>65AB25==CN, ?@>5:B=CN 45OB5;L=>ABL 2 >1;0AB8 A>740=8O 

48709=5@A:>9 ?@>4C:F88, ?@>5:B8@>20=8O >1J5:B>2 48709=0, @5H5=8O 48709=-

7040G.  

"5GK4RM<9: 

− >1CG8BL <5B>40< 48709=-0=0;870 8 48709= 8AA;54>20=8O; 

− >1CG8BL 2840< :><<C=8:0F8>==>3> 48709=0; 

− @0728BL =02K: C25@5==>3> 8A?>;L7>20=8O 3@0D8G5A:8E @540:B>@>2; 

− @072820BL =02K: 8A?>;L7>20=8O >A=>2 48709=-<KH;5=8O 2 @5H5=88  

8 ?>AB0=>2:5 B2>@G5A:8E 0=0;8B8G5A:8E 7040G ?@>5:B8@>20=8O ?@54<5B=>9 

A@54K; 
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− AD>@<8@>20BL 7=0=8O > 206=>AB8 48709=0 8 53> 2;8O=85 =0 ?A8E>;>38N 

G5;>25:0; 

− A?>A>1AB2>20BL @0728B8N C<5=8O >?@545;OBL F5;52CN 0C48B>@8N  

8 @01>B0BL A =59; 

− >1CG8BL <5B>40< ?>=8<0=8O ?A8E>;>388 ?>;L7>20B5;O; 

− >1CG8BL <5B>40< 287C0;870F88 A2>59 8458. 

$4;6<64RM<9: 

− @0728BL =02K: B2>@G5A:>3> <KH;5=8O, 0AA>F80B82=KE >1@07>2 D0=B0788, 

C<5=8O @5H0BL EC4>65AB25==>-B2>@G5A:85 7040G8; 

− @0728BL =02K: ?@8<5=5=8O 3@0D8G5A:>3> 48709=0 4;O @07@01>B:8 M;5<5=B>2 

287C0;L=>3> >1@070 2 ?@54<5B=>< <8@5 (>1CG0NI0O); 

− A?>A>1AB2>20BL @0728B8N C<5=8O 8A?>;L7>20BL A@54AB20 8=D>@<0F8>==KE 

B5E=>;>389 4;O @5H5=8O ?>7=020B5;L=KE 8 B2>@G5A:8E 7040G; 

− A?>A>1AB2>20BL @0728B8N C<5=8O 0=0;878@>20BL A2>8 459AB28O 8 @57C;LB0B 

2 B2>@G5A:>9 45OB5;L=>AB8.  

�BEC<F4F9?PAO9: 

− AD>@<8@>20BL C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− @0728BL =02K:8 :><0=4=>9 @01>BK; 

− @0728BL :><<C=8:0B82=K5 C<5=8O: 87;>65=85 A>1AB25==KE <KA;59  

2 G5B:>9 ;>38G5A:>9 ?>A;54>20B5;L=>AB8, >BAB0820=85 A>1AB25==>9 B>G:8 

7@5=8O, 0=0;87 A8BC0F88, A0<>AB>OB5;L=>5 =0E>645=85 >B25B>2 =0 2>?@>AK 

?CB5< ;>38G5A:8E @0AAC645=89 (@0718BL =0 ?0@C 7040G); 

− AD>@<8@>20BL C<5=85 >F5=820BL ?@575=B>20BL @57C;LB0BK A>2<5AB=>9 8;8 

8=48284C0;L=>9 45OB5;L=>AB8 2 ?@>F5AA5 A>740=8O 8 ?@575=B0F88 >1J5:B0 

?@><KH;5==>3> 48709=0. 

 B8G?P «#DB@DB5B>64AFG@» 

&9?P: D>@<8@>20=85 C >1CG0NI8EAO =02K:>2 @01>BK A M;5:B@>=8:>9, 

?@>3@0<<8@>20=85< =0 1075 Arduino 8 ?@>5:B=>9 45OB5;L=>AB8, 2:;NG0O 

A1>@:C, ?@>3@0<<8@>20=85 CAB@>9AB2 8 @5H5=85 @50;L=KE 7040G  

A 8A?>;L7>20=85< <5B>40 «>3@0=8G5=89». 
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"5GK4RM<9: 

− >1CG8BL >A=>20< @01>BK A ?0O;L=K< >1>@C4>20=85< 8 M;5:B@>==K<8 

:><?>=5=B0<8. 

− >1CG8BL A1>@:5 8 ?@>3@0<<8@>20=8N CAB@>9AB2 =0 1075 Arduino. 

− >1CG8BL >A=>20< A8=B0:A8A0 O7K:0 C++ 8 @01>B5 A Arduino IDE. 

− >1CG8BL 8A?>;L7>20=8N A5=A>@>2, 42830B5;59 8 181;8>B5: 4;O A>740=8O 

DC=:F8>=0;L=KE CAB@>9AB2. 

$4;6<64RM<9:  

− AD>@<8@>20BL B5E=8G5A:>5 8 ;>38G5A:>5 <KH;5=85 G5@57 @5H5=85 7040G ?> 

M;5:B@>B5E=8:5 8 ?@>3@0<<8@>20=8N. 

− >1CG8BL =02K:0< @01>BK A 8=AB@C<5=B0<8 8 >1>@C4>20=85< (?0O;L=8:, 

<0:5B=0O ?;0B0, Arduino). 

− A?>A>1AB2>20BL @0728B8N C<5=8O 0=0;878@>20BL 8 @5H0BL ?@>1;5<K  

A 8A?>;L7>20=85< <5B>40 «>3@0=8G5=89». 

− C:@5?8BL =02K:8 :><0=4=>9 @01>BK 8 :><<C=8:0F88 2 ?@>F5AA5 @50;870F88 

?@>5:B>2. 

− AB8<C;8@>20BL :@50B82=>ABL 8 A?>A>1=>ABL : =5AB0=40@B=K< @5H5=8O<. 

�BEC<F4F9?PAO9: 

− AD>@<8@>20BL 0::C@0B=>ABL 8 >B25BAB25==>ABL ?@8 @01>B5 A M;5:B@>==K< 

>1>@C4>20=85<. 

− ?@828BL C<5=85 4>2>48BL =0G0B>5 45;> 4> :>=F0. 

− 2>A?8BK20BL C2065=85 : B@C4C 8 @57C;LB0B0< @01>BK :><0=4K. 

− ?@>1C48BL 8=B5@5A : B5E=8G5A:><C B2>@G5AB2C 8 8==>20F8O<. 

 B8G?P «VR\AR->64AFG@» 

&9?P: $0728B85 C >1CG0NI8EAO :><?5B5=F89 2 >1;0AB8 A>740=8O VR/AR-

?@8;>65=89, 3D-<>45;8@>20=8O 8 ?@>3@0<<8@>20=8O =0 Unity 8 Blender, 

D>@<8@>20=85 =02K:>2 ?@>5:B=>9 @01>BK, :@8B8G5A:>3> <KH;5=8O  

8 :><0=4=>3> 2708<>459AB28O 4;O ?>43>B>2:8 : ?@>D5AA8>=0;L=>9 

45OB5;L=>AB8 2 AD5@5 immersive-B5E=>;>389. 
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"5GK4RM<9: 

− AD>@<8@>20BL 7=0=85 > 28@BC0;L=>9, 4>?>;=5==>9 8 A<5H0==>9 @50;L=>AB8, 

107>2KE ?>=OB8OE, 0:BC0;L=>AB8 8 ?5@A?5:B820E 40==KE B5E=>;>389; 

− AD>@<8@>20BL =02K: A>740=89 VR ?@8;>65=89 =0 83@>2>< 4286:5 Unity; 

− AD>@<8@>20BL =02K: A>740=89 AR ?@8;>65=89 =0 83@>2>< 4286:5 Unity; 

− AD>@<8@>20BL =02K: 8A?>;L7>20=8O SteamVR; 

− AD>@<8@>20BL 7=0=85 ?@028; @01>BK A >1>@C4>20=85<; 

− AD>@<8@>20BL =02K: ?>;83>=0;L=>3> <>45;8@>20=8O 2 Blender 3D; 

− AD>@<8@>20BL =02K: @01>BK A <>48D8:0B>@0<8 2 Blender 3D; 

− AD>@<8@>20BL =02K: A>740=8O :>AB=>9 0=8<0F88 2 Blender 3D; 

− AD>@<8@>20BL =02K: @01>BK A B5:ABC@0<8 ?><>ILN Texture Paint 2 Blender 

3D; 

− AD>@<8@>20BL =02K: A>740=8O 8 287C0;870F88 83@>2KE AF5= 8 >1J5:B>2, 

>:@C60NI59 A@54K; 

− AD>@<8@>20BL C<5=85 2=54@OBL A>1AB25==K5 3D-<>45;8 2 83@>2K5 AF5=K, 

=0AB@0820BL <=>3>:><?>=5=B=K5 <0B5@80;K 8 B5:ABC@K; 

− AD>@<8@>20BL =02K: @01>BK A 28@BC0;L=K<8 8AB>G=8:0<8 A25B0, SkyBox; 

− ?>7=0:><8BL A O7K:>< %# 8 @540:B>@>< :>40 Visual Studio; 

− AD>@<8@>20BL =02K: @01>BK A 8=AB@C<5=B>< Unity ProBuilder. 

$4;6<64RM<9: 

− >@85=B8@>20BLAO 2 A2>59 A8AB5<5 7=0=89: >B;8G0BL =>2>5 7=0=85  

>B 8725AB=>3>; 

− ?5@5@010BK20BL ?>;CG5==CN 8=D>@<0F8N: 45;0BL 2K2>4K 2 @57C;LB0B5 

A>2<5AB=>9 @01>BK 3@C??K, A@02=820BL 8 3@C??8@>20BL ?@54<5BK 8 8E 

>1@07K; 

− C<5BL @01>B0BL ?> ?@54;>65==K< 8=AB@C:F8O< 8 A0<>AB>OB5;L=>; 

− >?@545;OBL 8 D>@<8@>20BL F5;L 45OB5;L=>AB8 =0 70=OB88 A ?><>ILN 

=0AB02=8:0; 
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− >?@545;OBL 8 D>@<8@>20BL F5;L 45OB5;L=>AB8 =0 70=OB88 A ?><>ILN 

=0AB02=8:0; 

− AD>@<8@>20BL C=825@A0;L=K5 A?>A>1=>AB8 <KA;8B5;L=>9 45OB5;L=>AB8 

(01AB@0:B=>-;>38G5A:>3> <KH;5=8O, ?0<OB8, 2=8<0=8O, B2>@G5A:>3> 

2>>1@065=8O, C<5=8O ?@>872>48BL ;>38G5A:85 >?5@0F88); 

− AD>@<8@>20BL =02K:8 @01>BK =04 ?@>5:B>< 2 :><0=45 8 MDD5:B82=>3> 

@0A?@545;5=8O >1O70==>AB59. 

− 7=0BL >A=>2=CN ?@>D5AA8>=0;L=CN ;5:A8:C. 

�BEC<F4F9?PAO9: 

− AD>@<8@>20BL =02K: @01>BK ?> ?@54;>65==K< 8=AB@C:F8O<  

8 A0<>AB>OB5;L=>; 

− 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 ?>A;54>20B5;L=>AB8, >BAB0820BL A2>N 

B>G:C 7@5=8O, 0=0;878@>20BL A8BC0F8N 8 A0<>AB>OB5;L=> =0E>48BL >B25BK  

=0 2>?@>AK ?CB5< ;>38G5A:8E @0AAC645=89; 

− AD>@<8@>20BL C<5=8O @01>B0BL 2 3@C??5 8 :>;;5:B825;  

− C<5BL @0AA:070BL > A2>ё< ?@>5:B5; 

 B8G?P «IT- >64AFG@» 

&9?P: >15A?5G8BL >1CG0I8EAO 7=0=8O<8 8 =02K:0<8, =5>1E>48<K<8  

4;O MDD5:B82=>3> 8A?>;L7>20=8O O7K:0 ?@>3@0<<8@>20=8O Python, A 0:F5=B>< 

=0 @07@01>B:C ?@>3@0<<=>3> >15A?5G5=8O, 0=0;87 40==KE 8 @5H5=85 

?@0:B8G5A:8E 7040G. 

"5GK4RM<9: 

− C3;C18BL 7=0=8O #�; 

− >1CG8BL =02K:0< AB@C:BC@8@>20==>3> =0?8A0=8O ?@>3@0<<=>3> :>40; 

− @072820BL C<5=85 A>AB02;OBL 0;3>@8B<K @5H5=8O ?>AB02;5==KE 7040G; 

− AD>@<8@>20BL C<5=85 @01>BK A <8:@>:><?LNB5@0<8;  

− >1CG8BL @01>B5 A 40==K<8;  

− >1CG8BL O7K:C ?@>3@0<<8@>20=8O Python; 

− ?>7=0:><8BL A 181;8>B5:0<8 Python. 
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$4;6<64RM<9:  

− A?>A>1AB2>20BL @0728B8N 0=0;8B8G5A:8E A?>A>1=>AB59 8 B2>@G5A:>3>  

8 :@50B82=>3> <KH;5=8O;  

− A?>A>1AB2>20BL D>@<8@>20=8N C<5=89 8 =02K:>2 :>=F5=B@0F88 2=8<0=8O; 

− A?>A>1AB2>20BL @0728B8N :><<C=8:0B82=KE C<5=89: 87;030BL <KA;8  

2 G5B:>9 ;>38G5A:>9 ?>A;54>20B5;L=>AB8, >BAB0820BL A2>N B>G:C 7@5=8O, 

0=0;878@>20BL A8BC0F8N 8 A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK 

?CB5< ;>38G5A:8E @0AAC645=89;  

− AD>@<8@>20BL C<5=8O >F5=820BL 8 ?@575=B>20BL @57C;LB0BK A>2<5AB=>9 8;8 

8=48284C0;L=>9 45OB5;L=>AB8 2 ?@>F5AA5 A>740=8O 8 ?@575=B0F88 ?@>5:B>2; 

− AD>@<8@>20BL 8 @072820BL =02K:8 ?C1;8G=>3> 2KABC?;5=8O. 

�BEC<F4F9?PAO9: 

− @0728BL =02K:8 :><0=4=>9 @01>BK; 

− A?>A>1AB2>20BL @0728B8N C<5=8O >BAB0820BL A2>N B>G:C 7@5=8O ?@8 CGёB5 

<=5=89 4@C38E >1CG0NI8EAO; 

− 2>A?8B0BL >B=>H5=8O 45;>2>3> A>B@C4=8G5AB20, 2708<>C2065=8O; 

− @0728BL >A=>2K :><<C=8:0B82=KE >B=>H5=89 2=CB@8 ?@>5:B=KE 3@C??  

8 2 :>;;5:B825 2 F5;><. 

 B8G?P «�9B>64AFG@» 

&9?P: D>@<8@>20=85 C >1CG0NI8EAO :><?5B5=F89 2 >1;0AB8 

35>8=D>@<0F8>==KE B5E=>;>389 (��%), 48AB0=F8>==>3> 7>=48@>20=8O �5<;8 

(���), 3D-<>45;8@>20=8O 8 @01>BK A 15A?8;>B=K<8 ;5B0B5;L=K<8 0??0@0B0<8 

(�#��) 4;O @5H5=8O ?@0:B8:>->@85=B8@>20==KE 7040G 2 AD5@5 M:>;>388, 

C@10=8AB8:8, ;>38AB8:8 8 A>F80;L=>-M:>=><8G5A:>3> @0728B8O B5@@8B>@89. 

"5GK4RM<9: 

− AD>@<8@>20BL 107>2K5 7=0=8O > 35>8=D>@<0F8>==KE A8AB5<0E (��%), 

?@8=F8?0E 8E @01>BK 8 ?@8<5=5=88 2 A>2@5<5==KE B5E=>;>38OE. 

− =0CG8BL @01>B5 A 251-��% (EverGIS Online): A>740=85 :0@B, C?@02;5=85 

A;>O<8, 703@C7:0 8 >1@01>B:0 ?@>AB@0=AB25==KE 40==KE. 
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− >A2>8BL <5B>4K 3D-<>45;8@>20=8O >1J5:B>2 <5AB=>AB8 A 8A?>;L7>20=85< 

D>B>3@0<<5B@88 (Agisoft Metashape) 8 3D-@540:B>@>2 (Blender). 

− 87CG8BL >A=>2K 48AB0=F8>==>3> 7>=48@>20=8O �5<;8 (���), >1@01>B:8 

A?CB=8:>2KE 40==KE 8 8E ?@8<5=5=8O 2 M:>;>388, C@10=8AB8:5, 

<>=8B>@8=35 ?@8@>4=KE @5AC@A>2. 

− >2;045BL =02K:0<8 ?@>3@0<<8@>20=8O �#�� (27;5B, ?>A04:0, 02B>=><=K5 
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?@>5:B0» 4;O ?@>5:B=>9 
45OB5;L=>AB8. #>3@C65=85 
2 ?@>1;5<=CN >1;0ABL 

2 2  

%0<>AB>OB5;L=0O 
@01>B0 2 3@C??0E, 
D@>=B0;L=0O @01>B0 
2 3@C??0E 

2.2.2 
#>AB0=>2:0 ?@>1;5<K 8 
F5;8 6 2 4 

%0<>AB>OB5;L=0O 
@01>B0 2 3@C??0E, 
D@>=B0;L=0O @01>B0 
2 3@C??0E 

2.2.3 �>=F5?BC0;L=K9 4 2 2 

%0<>AB>OB5;L=0O 
@01>B0 2 3@C??0E, 
D@>=B0;L=0O @01>B0 
2 3@C??0E 

2.2.4 �=0;8B8G5A:0O G0ABL 6 2 4 

%0<>AB>OB5;L=0O 
@01>B0 2 3@C??0E, 
D@>=B0;L=0O @01>B0 
2 3@C??0E 

2.2.5 

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

46  46 

%0<>AB>OB5;L=0O 
@01>B0 2 3@C??0E, 
D@>=B0;L=0O @01>B0 
2 3@C??0E 

2.2.6 
%>AB02;5=85 ?@575=B0F88 8 
70I8B0 8 2 6 �0I8B0 ?@>5:B0 
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�FB7B: 144 21 123  

 

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4. 
 B8G?P «#DB@OL?9AAO= 8<;4=A». 

&9@4 1. �6B8AO= @B8G?P: 
&9@4 1.1. �AEFDG>F4: CB F9IA<>9 59;BC4EABEF< 

&9BD<S. �=AB@C:B06 ?> >E@0=5 B@C40, 157>?0A=K9 8=B5@=5B. 

#D4>F<>4. #>8A: AB8;87>20==KE ?;0:0B>2 =0 B5<C B5E=8:8 157>?0A=>AB8 

2 ?><5I5=88. 

&9@4 1.2. �9=E 1 « <DB@ CD46<F 79B@9FD<S» 

&9BD<S. 10 A?>A>1>2 D>@<>>1@07>20=8O 87 35><5B@8G5A:8E D83C@. 

#D4>F<>4. #>4>1@0BL ACI5AB2CNI85 ?@54<5BK ?@><KH;5==>3> 

48709=0, :>B>@K5 >B@060NB A?>A>1K 35><5B@8G5A:>3> D>@<>>1@07>20=8O  

8 >AB028BL A2>4=CN B01;8FC. %:5BG >4=>3> >1J5:B0 ?@><KH;5==>3> 48709=0 

10-BLN A?>A>10<8 D>@<>>1@07>20=8O 35><5B@8G5A:8<8 D83C@0<8. #C1;8G=>5 

?@54AB02;5=85 A2>59 @01>BK. 

&9@4 1.3. �484A<9 A4 >D94F<6ABEFP 

#D4>F<>4. �>@8AC9 10=0=, B>@A 8 =>38 B0:, GB>1K :064K9 @07 ?>;CG0;>AL 

GB>-B> =>2>5 8 =5>6840==>5. 

&9@4 1.4. �9=E 2 «*9AABEF< CD<DB8O» 

&9BD<S. #@8@>4=>5 D>@<>>1@07>20=85. 

#D4>F<>4. #>4>1@0BL ACI5AB2CNI85 ?@54<5BK ?@><KH;5==>3> 

48709=0, :>B>@K5 >B@O60NB A?>A>1 ?@8@>4=>3> D>@<>>1@07>20=8O 8 >AB028BL 

A2>4=CN B01;8FC. %:5BG >4=>3> >1J5:B0 ?@><KH;5==>3> 48709=0 10-BLN 

A?>A>10<8 ?@8@>4=>3> D>@<>>1@07>20=8O. #C1;8G=>5 ?@54AB02;5=85 @01>BK. 

&9@4 1.5. �9=E 3 «�;GK9A<9 BEAB6 7D4H<K9E>B7B 8<;4=A4» 

&9BD<S. +B> B0:>5 3@0D8G5A:89 48709= 8 :0: >= A2O70= A ?@><KH;5==K< 

48709=><. #@028;0 > 287C0;L=>< ?@54AB02;5=88 1@5=40, 53> D8;>A>D8N, 

>A>15==>AB8 :><<C=8:0F88, <8AA8N 8 F5;8. � :0:>9 >1;0AB8 @07@01>B0BL 1@5=4 

8 =0 GB> >1@0B8BL 2=8<0=85 ?@8 2K1>@5. �=0;87 GC68E ?@028; ?> 1@5=41C:C 
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CAB0=>2;5==KE 4;O 8A?>;L7>20=8O ;>3>B8?0. �0: 1@5=4K @5:;0<8@CN A51O  

=0 @K=:5 8 GB> ?@8<5=ONB 4;O MB>. +B> B0:>5 0945=B8:0? �=0;87 0945=B8:8 

4@C38E 1@5=4>2. 

#D4>F<>4. #>8A: 8=D>@<0F88 > 3@0D8G5A:>< 48709=5. �!� 1@5=40. 

�0941C:, 1@5=41C: >B;8G8O AB@C:BC@K. #@84C<0BL D8;>A>D8N 1@5=40, 

=0720=85 ;>7C=3, A45;0BL AB8;8AB8G5A:89 <C41>@4. #@>A<>B@5BL 0=0;>38 A2>53> 

1@5=40 8 2K28BL ?;NAK 8 <8=CAK, >1@0B8BL 2=8<0=85 =0 AB8;8AB8:C, D>@<K, 

A2O7L A D8;>A>D859. $07@01>B:0 G5@=>-15;KE MA:87>2 ;>3>B8?>2 @07;8G=>9 

D>@<K, AB8;8AB8:8. #@54AB02;5=85 8B>3>2>3> 20@80=B0 ;>3>B8?0 2 @07;8G=KE 

F25B>2KE @5H5=8OE 8 >?@545;5=85 8B>3>2>3> 20@80=B0. 'AB0=>2:0 A2>8E ?@028; 

?> 8A?>;L7>20=8N ;>3>B8?0 2 @07;8G=KE A8BC0F8OE 53> ?@8<5=5=8O. �=0;87 

@5:;0<=KE :><?0=89 :>=:C@5=B>2. #>8A: 20@80=B>2 @0725@B>: C?0:>2>:, 

A>740=85 <0:5B0 A ?@87=0=85< M;5<5=B>2 A2>53> 1@5=48=30 8 873>B>2;5=85 

<0:5B0 C?0:>2:8. �5@AB:0 ?;0=H5B0 4;O ?@575=B0F88. %>740=85 0945=B8:8  

4;O A2>53> 1@5=40. 

&9@4 2. #DB9>FAO= @B8G?P. 
&9@4 2.1. �484A<9 A4 >D94F<6ABEFP 

#D4>F<>4. �@50B82=>ABL «>3C@FK». $07@8A>20BL AB@0=8FK 4=52=8:0. 

�53>:><?>78F8O, GB> <>6=> ?5@525AB8 :0: «@071>@ =0 A>AB02=K5 M;5<5=BK». 

$07@01>B:0 35@10 H:>;K <5B>4>< ;53>:><?>78F88. 

&9@4 2.2. �9=E 4 «�BA>GDEAO= >9=E» 

&9BD<S. �87=5==K9 F8:; ?@>5:B0. "A=>2=K5 MB0?K. 

#D4>F<>4. #>3@C65=85 2 ?@>1;5<=CN >1;0ABL 8 D>@<0;870F8O 

:>=:@5B=>9 ?@>1;5<K 8 55 @5H5=8O. *5;5?>;030=85, D>@<8@>20=85 :>=F5?F88 

@5H5=8O. %>AB02;5=85 �>@>6=>9 :0@BK. �=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. 

"?@545;5=85 @5H5=8O. -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. &5AB8@>20=85 2 @50;L=KE 
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CA;>28OE, 2=5H=OO =57028A8<0O >F5=:0, 70I8B0 ?@>5:B0, >?@545;5=85 

?5@A?5:B82 ?@>5:B0, @5D;5:A8O. 

1.3.2.  B8G?P «#DB@DB5B>64AFG@» 

&45?<J4 1.2. 

№ 
C/C 

!4;64A<9 5?B>4, 
F9@O/>9=E4 

�B?<K9EF6B K4EB6 (BD@O 4FF9EF4J<</ 
>BAFDB?S �E97B &9BD<S #D4>F<>4 

1. �6B8AO= @B8G?P 72 6 66  

1.1 �?B> 1. #4=>4 8  8  

1.1.1 

"A=>2K @01>BK A 
?0O;L=K< 
>1>@C4>20=85< 

6 1 5 

- #@0:B8G5A:89 
70GёB: 2K?>;=5=85 
?09:8 ?@>ABKE 
A>548=5=89. 
- !01;N45=85 70 
?@>F5AA>< @01>BK. 

1.1.2 #09:0 2 M;5:B@>B5E=8:5 2  2 

- #@0:B8G5A:89 
70GёB: ?09:0 
M;5:B@>==KE 
:><?>=5=B>2 =0 
?;0BC. 
- "F5=:0 :0G5AB20 
@01>BK. 

1.2 

�?B> 2. #D<B5D9F9A<9 
A46O>B6 E5BD>< < 
CDB7D4@@<DB64A<S 
GEFDB=EF6 A4 54;9 
Arduino 

58 6 52  

1.2.1 

-;5:B@8G5AB2>, 70:>= 
"<0, M;5:B@8G5A:85 
:><?>=5=BK, @5H5=85 
7040G 

4 2 6 

- &5AB8@>20=85: 
@5H5=85 7040G ?> 
M;5:B@8G5AB2C. 
- #@>25@:0 
B5>@5B8G5A:8E 
7=0=89. 

1.2.2 �=0:><AB2> A Tinkercad 12  8 

- #@0:B8G5A:89 
70GёB: A>740=85 
28@BC0;L=>9 AE5<K 2 
Tinkercad. 

- "F5=:0 
2K?>;=5=8O 7040=8O. 
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1.2.3 
%1>@:0 M;5:B@8G5A:>9 
AE5<K =0 <0:5B=>9 ?;0B5 2 1 8 

- #@0:B8G5A:89 
70GёB: A1>@:0 AE5<K 
?> 8=AB@C:F88. 
- "F5=:0 
?@028;L=>AB8 8 
0::C@0B=>AB8. 

1.2.4 

 8:@>:>=B@>;;5@K, 
?;0B0 Arduino, Arduino 
IDE 

2 1 2 

- #@0:B8G5A:89 
70GёB: ?>4:;NG5=85 
Arduino 8 =0AB@>9:0 
A@54K. 
- "F5=:0 
2K?>;=5=8O 7040=8O. 

1.2.5 
"A=>2K A8=B0:A8A0 
O7K:0 C++ 

4 2 8 

- &5AB8@>20=85: 
=0?8A0=85 ?@>AB>9 
?@>3@0<<K. 
- #@>25@:0 7=0=89 
A8=B0:A8A0. 

1.2.6 

$01>B0 A 
?>A;54>20B5;L=K< 
?>@B>< 

2  8 

- #@0:B8G5A:89 
70GёB: ?5@540G0 
40==KE G5@57 
?>A;54>20B5;L=K9 
?>@B. 
- "F5=:0 @57C;LB0B0. 

1.2.7 �5B2;5=85 ?@>3@0<<K 2  4 

- #@0:B8G5A:89 
70GёB: =0?8A0=85 
?@>3@0<<K A 
8A?>;L7>20=85< 
CA;>289 (if/else). 

1.2.8 *8D@>2>9 A83=0; 6  6 

- #@0:B8G5A:89 
70GёB: C?@02;5=85 
A25B>48>40<8 8 
:=>?:0<8. 
- "F5=:0 
2K?>;=5=8O 7040=8O. 

1.2.9 *8:;K 2  2 

- #@0:B8G5A:89 
70GёB: =0?8A0=85 
?@>3@0<<K A 
8A?>;L7>20=85< 
F8:;>2 (for, while). 

1.2.10 %5=A>@K 2  2 

- #@0:B8G5A:89 
70GёB: ?>4:;NG5=85 
8 B5AB8@>20=85 
40BG8:>2. 
- "F5=:0 @57C;LB0B0. 
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1.2.11 
#>AB@>5=85 ;>38G5A:8E 
AE5< 

2  2 

- #@0:B8G5A:89 
70GёB: A>740=85 
;>38G5A:>9 AE5<K. 
- "F5=:0 
?@028;L=>AB8 8 
DC=:F8>=0;L=>AB8. 

1.2.12 �=0;>3>2K9 A83=0; 6  6 

- #@0:B8G5A:89 
70GёB: @01>B0 A 
0=0;>3>2K<8 
40BG8:0<8. 
- "F5=:0 
2K?>;=5=8O 7040=8O. 

1.2.13 $01>B0 A 181;8>B5:0<8 2  2 

- #@0:B8G5A:89 
70GёB: ?>4:;NG5=85 
8 8A?>;L7>20=85 
181;8>B5:. 
- "F5=:0 @57C;LB0B0. 

1.2.14 

�2830B5;8, 4@0925@K 
42830B5;59, ?;0BK 
@0AH8@5=8O 

2  2 

- #@0:B8G5A:89 
70GёB: C?@02;5=85 
42830B5;O<8. 
- "F5=:0 
2K?>;=5=8O 7040=8O. 

1.2.15 
 8=8 :59A: «'AB@>9AB2> 
=0 Arduino» 8  8 

- �0I8B0 ?@>5:B0: 
?@575=B0F8O 8 
45<>=AB@0F8O 
CAB@>9AB20. 
- "F5=:0 
DC=:F8>=0;L=>AB8. 

1.3 

3. $45BF4 6 ED989 
CDB7D4@@<DB64A<S 
Arduino 

6  6  

1.3.1 

�59A «%1>@:0 8 
?@>3@0<<8@>20=85 
?@>5:B0» 

6  6 

- �0I8B0 ?@>5:B0: 
?@575=B0F8O 8 
45<>=AB@0F8O 
3>B>2>3> CAB@>9AB20. 
- "F5=:0 @57C;LB0B0. 

2. #DB86<AGFO= @B8G?P  36 4 32  

2.1 

 9FB8 «B7D4A<K9A<=» 
8?S CDB9>FAB= 
89SF9?PABEF< 
�9=E/ �9=E* 

36 4 32  

2.1.1 

#>=OB85 <5B>4 
«>3@0=8G5=89» 4;O 
?@>5:B=>9 45OB5;L=>AB8. 

2 1 1 

- &5AB8@>20=85: 
?@>25@:0 ?>=8<0=8O 
<5B>40. 
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- 'AB=K9 >?@>A. 

2.1.2 
#>3@C65=85 2 
?@>1;5<0B8:C 4 1 3 

- �0I8B0 :>=F5?F88: 
?@575=B0F8O 0=0;870 
?@>1;5<K. 
- "F5=:0 3;C18=K 
?@>@01>B:8. 

2.1.3 
#>2B>@5=85 8725AB=>3> 
?CB8. 10  10 

- #@0:B8G5A:89 
70GёB: 0=0;87 
3>B>2KE ?@>5:B>2. 
- "F5=:0 2K2>4>2 8 
?@54;>65=89. 

2.1.4 
#@>@01>B:0 >?KB0 
@50;870F88 ?@>5:B>2 4 2 2 

- �0I8B0 ?;0=0 
?@>5:B0: 
?@575=B0F8O MB0?>2 
@50;870F88. 
- "F5=:0 ;>38G=>AB8 
8 @50;8AB8G=>AB8. 

2.1.5 
$01>B0 =04 @50;L=K< 
?@>5:B>< 

12  12 

- �0I8B0 ?@>5:B0: 
?@575=B0F8O 8 
45<>=AB@0F8O 
3>B>2>3> @5H5=8O. 
- "F5=:0 
DC=:F8>=0;L=>AB8. 

2.1.6 
%>AB02;5=85 
?@575=B0F88 8 70I8B0 4  4 

- �0I8B0 ?@>5:B0: 
?@575=B0F8O 8 
>B25BK =0 2>?@>AK. 
- "F5=:0 :0G5AB20 
?@575=B0F88. 

3. #DB9>FAO= @B8G?P 36  36  

3.1 
-B0? 1. #>AB0=>2:0 
?@>1;5<K 

4  4 

- �0I8B0 
D>@<C;8@>2:8 
?@>1;5<K: 
?@575=B0F8O 8 
>1AC645=85. 
- "F5=:0 
0:BC0;L=>AB8 
?@>1;5<K. 

3.2 -B0? 2. �>=F5?BC0;L=K9 4  4 

- �0I8B0 :>=F5?F88: 
?@575=B0F8O 8 
>1AC645=85. 
- "F5=:0 
>@838=0;L=>AB8 8 
@50;87C5<>AB8. 



35 

 

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

- �0I8B0 ?;0=0 
?@>5:B0: 
?@575=B0F8O 8 
>1AC645=85. 
- "F5=:0 
45B0;870F88 8 
@50;8AB8G=>AB8. 

3.4 
-B0? 4. �=0;8B8G5A:0O 
G0ABL 4  4 

- �0I8B0 0=0;870: 
?@575=B0F8O 8 
>1AC645=85. 
- "F5=:0 3;C18=K 
0=0;870. 

3.5 

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

12  12 

- �0I8B0 
B5E=8G5A:>9 G0AB8: 
?@575=B0F8O 8 
45<>=AB@0F8O. 
- "F5=:0 
DC=:F8>=0;L=>AB8. 

3.6 
-B0? 6. -:>=><8G5A:0O 
?@>@01>B:0 ?@>5:B0 4  4 

- �0I8B0 
M:>=><8G5A:>9 
G0AB8: ?@575=B0F8O 8 
>1AC645=85. 
- "F5=:0 
>1>A=>20==>AB8 
@0AGёB>2. 

3.7 
-B0? 7. &5AB8@>20=85 
>1J5:B0 8 70I8B0 6  6 

- �0I8B0 ?@>5:B0: 
?@575=B0F8O, 
45<>=AB@0F8O 8 
>B25BK =0 2>?@>AK. 
- "F5=:0 @57C;LB0B0. 

�FB7B: 144 14 130  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
 B8G?P «#DB@DB5B>64AFG@». 

&9@4 1. �6B8AO= @B8G?P. 
&9@4 1.1. �?B> 1. #4=>4. 

&9@4 1.1.1. "EAB6O D45BFO E C4S?PAO@ B5BDG8B64A<9@. 

&9BD<S. &5E=8:0 157>?0A=>AB8 ?@8 @01>B5 A ?0O;L=K<8 AB0=F8O<8  

8 E8<8:0B0<8 ?@8 B@02;5=88 ?;0B, :;NG52K5 0A?5:BK @07=>284=>AB8 8 A?>A>1K 

?09:8. 
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#D4>F<>4. %>740=85 H01;>==KE ?;0B, @01>B0 A ?0O;L=8:><, ?@8?>5<  

53> @07=>284=>ABO<8, @01>B0 =04 >H81:0<8. 

&9@4 1.1.2. #4=>4 6 Q?9>FDBF9IA<>9. 

#D4>F<>4. %1>@ 8 =0AB@>9:0, 0;LB5@=0B82=>5 8A?>;L7>20=85 40BG8:>2. 

&9@4 1.2. #D<B5D9F9A<9 A46O>B6 E5BD>< < CDB7D4@@<DB64A<S 

GEFDB=EF6 A4 54;9 Arduino 

&9@4 1.2.1. Э?9>FD<K9EF6B, ;4>BA "@4, Q?9>FD<K9E><9 >B@CBA9AFO, 

D9L9A<9 ;484K. 

&9BD<S. "A=>2K M;5:B@>B5E=8:8: M;5:B@8G5A:89 B>:, =0?@O65=85, 

A>?@>B82;5=85. �0:>= "<0. "A=>2=K5 M;5<5=BK M;5:B@8G5A:8E F5?59: 

@578AB>@K, :>=45=A0B>@K, 48>4K, B@0=78AB>@K. &5E=8:0 157>?0A=>AB8 ?@8 

@01>B5 A M;5:B@8G5A:8<8 F5?O<8. 

#D4>F<>4. $0AG5B ?@>ABKE M;5:B@8G5A:8E F5?59. %1>@:0 8 B5AB8@>20=85 

?@>AB59H8E F5?59 =0 <0:5B=>9 ?;0B5 (A25B>48>4, @578AB>@, 10B0@5O). 

&9@4 1.2.2. �A4>B@EF6B E Tinkercad. 

&9BD<S. "A=>2K @01>BK 2 A8<C;OB>@5 Tinkercad. #0@0;;5;L=>5  

8 ?>A;54>20B5;L=>5 ?>4:;NG5=85 :><?>=5=B>2. #@8=F8?K <>45;8@>20=8O 

M;5:B@8G5A:8E F5?59. 

#D4>F<>4. %>740=85 8 A8<C;OF8O M;5:B@8G5A:8E F5?59 2 Tinkercad. 

#@>5:B8@>20=85 8 =0AB@>9:0 A25B>48>4=>3> :C10. 

&9@4 1.2.3. %5BD>4 Q?9>FD<K9E>B= EI9@O A4 @4>9FAB= C?4F9. 

&9BD<S. &5E=8:0 157>?0A=>AB8 ?@8 @01>B5 A ?0O;L=8:>< 8 E8<8:0B0<8. 

"A=>2K ?09:8: 284K ?@8?>O, D;NAK, <5B>4K ?09:8. "A>15==>AB8 B@02;5=8O 

?5G0B=KE ?;0B. 

#D4>F<>4. %1>@:0 8 ?09:0 ?@>ABKE AE5< =0 <0:5B=>9 ?;0B5. %>740=85 

H01;>==KE ?;0B, @01>B0 A ?0O;L=8:>< 8 CAB@0=5=85 >H81>:. 

&9@4 1.2.4.  <>DB>BAFDB??9DO, C?4F4 Arduino, Arduino IDE 

&9BD<S. "A=>2K @01>BK A <8:@>:>=B@>;;5@0<8. �@E8B5:BC@0 ?;0BK 

Arduino. �=0:><AB2> A> A@54>9 @07@01>B:8 Arduino IDE. "A=>2K O7K:0 

?@>3@0<<8@>20=8O C++. 
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#D4>F<>4. !0?8A0=85 8 703@C7:0 ?5@2>3> A:5BG0. '?@02;5=85 

A25B>48>4>< A ?><>ILN Arduino. 

&9@4 1.2.5. "EAB6O E<AF4>E<E4 S;O>4 C++. 

#D4>F<>4. !0?8A0=85 ?@>3@0<< =0 C++ 4;O C?@02;5=8O CAB@>9AB20<8. 

%>740=85 M;5:B@8G5A:>9 F5?8 4;O 02B><0B870F88 B5?;8FK. 

&9@4 1.2.6. $45BF4 E CBE?98B64F9?PAO@ CBDFB@. 

#D4>F<>4. #@>3@0<<8@>20=85 2 Arduino IDE: ?5@540G0 8 ?@85< 40==KE 

G5@57 ?>A;54>20B5;L=K9 ?>@B. $01>B0 A> 72C:>2K<8 D09;0<8 8 >?5@0F8O<8 

22>40/2K2>40. 

&9@4 1.2.7. �9F6?9A<9 CDB7D4@@O. 

#D4>F<>4. #@>3@0<<8@>20=85 2 A@545 Arduino, CA;>2=K5 >?5@0B>@K  

(if, else, switch). �>38G5A:85 >?5@0F88 8 8E ?@8<5=5=85 2 ?@>3@0<<8@>20=88. 

1.2.8. &<HDB6B= E<7A4?. 

#D4>F<>4. #@>3@0<<8@>20=85 Arduino 4;O @01>BK A @048>C?@02;5=85<, 

Wi-Fi 8 Bluetooth <>4C;O<8. 

1.2.9. &<>?O. 

#D4>F<>4. #@>3@0<<8@>20=85 2 A@545 Arduino, 284K F8:;>2 (for, while, 

do-while). #@8<5=5=85 F8:;>2 2 ?@>3@0<<8@>20=88. 

1.2.10. %9AEBDO. 

#D4>F<>4. #>4:;NG5=85 8 ?@>3@0<<8@>20=85 A5=A>@>2 4;O A1>@0 

40==KE. 

1.2.11. #BEFDB9A<9 ?B7<K9E><I EI9@. 

#D4>F<>4. "A=>2K ;>38:8: ;>38G5A:85 M;5<5=BK (�, ���, !�). 

#>AB@>5=85 ;>38G5A:8E AE5<. 

1.2.12. �A4?B7B6O= E<7A4?. 

#D4>F<>4. #@>3@0<<8@>20=85 Arduino 4;O @01>BK A 0=0;>3>2K<8 

40BG8:0<8.  

1.2.13. $45BF4 E 5<5?<BF9>4@<. 

#D4>F<>4. #@>3@0<<8@>20=85 Arduino A 8A?>;L7>20=85< 181;8>B5: 4;O 

C?@02;5=8O CAB@>9AB20<8. 
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1.2.14. �6<74F9?<, 8D4=69DO 86<74F9?9=, C?4FO D4EL<D9A<S 

#D4>F<>4. #>4:;NG5=85 8 C?@02;5=85 42830B5;O<8 A ?><>ILN Arduino. 

1.2.15.  <A< >9=E: «'EFDB=EF6B A4 Arduino» 

#D4>F<>4. $07@01>B:0 8 @50;870F8O ?@>5:B0 =0 Arduino (=0?@8<5@, 

C<=K9 4><, @>1>B, A8AB5<0 02B><0B870F88). 

&9@4 1.3. $45BF4 6 ED989 CDB7D4@@<DB64A<S Arduino. 

&9@4 1.3.1. �9=E «%5BD>4 < CDB7D4@@<DB64A<9 CDB9>F4». 

&9BD<S. "A>15==>AB8 A@54K ?@>3@0<<8@>20=8O Trik studio, 

<>45;8@>20=85 A8BC0F89 4;O <3=>25==>9 ?@>25@:8 A:5BG0.  

#D4>F<>4. #@>3@0<<8@>20=85 2 Trik studio, A>740=85 

70?@>3@0<<8@>20==>9 =0 @07;8G=K5 459AB28O ?;0BD>@<K A ?><>ILN 

:>=AB@C:B>@0 Trik.  

&9@4 2. #DB86<AGFO= @B8G?P. 
&9@4 2.1  9FB8 «B7D4A<K9A<=» 8?S CDB9>FAB= 89SF9?PABEF< �9=E/ 

�9=E*. 

&9@4 2.1.1. #BASF<9 @9FB8 «B7D4A<K9A<=» 8?S CDB9>FAB= 89SF9?PABEF<. 

&9BD<S. �87=5==K9 F8:; ?@>5:B0. +B> B0:>5 <5B>4 «>3@0=8G5=89». -B0?K 

<5B>40 «>3@0=8G5=89». #>AB0=>2:0 7040=8O >B @50;L=>3> 70:07G8:0. 

&9@4 2.1.2 #B7DG:9A<9 6 CDB5?9@4F<>G. 

#D4>F<>4. #>8A: 8=D>@<0F88. �=0;87 8=D>@<0F88.  

2.1.3 #B6FBD9A<9 <;69EFAB7B CGF<. 

#D4>F<>4. #@>2545=85 =51>;LH>3> 8 C3;C1;5==>3> 8AA;54>20=8O. 

�K?>;=5=85 ?@8:;04=>9 7040G8 8 ?>;CG5=85 <8=8-0@B5D0:B0. 

&9@4 2.1.4 #DBD45BF>4 BCOF4 D94?<;4J<< CDB9>FB6.  

#D4>F<>4. �K1>@ >1J5:B0 87 H8@>:>3> 480?07>=0 8AA;54>20==KE 

=0?@02;5=89. $07@01>B:0 8 4>@01>B:0 2K1@0==>3> >1J5:B0. 

&9@4 2.1.5 $45BF4 A48 D94?PAO@ CDB9>FB@. 

#D4>F<>4. $5H5=85 ?>AB02;5==KE G5B:8E 8 OA=KE @0<>: 8 3@0=8F. 

$07@01>B:0 >1J5:B0 A CG5B>< ?>AB02;5==KE CA;>289. %>740=85 >1J5:B0. 

�>@01>B:0 >1J5:B0 A CG5B>< GёB:> ?>AB02;5==KE @0<>: 8 3@0=8F. 
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&9@4 2.1.6 %BEF46?9A<9 CD9;9AF4J<< < ;4M<F4. 

#D4>F<>4. "D>@<;5=85 2 ?@575=B0F88 :064>3> MB0?0 @01>BK. �0I8B0 

?@575=B0F88. 

&9@4 3. #DB9>FAO= @B8G?P. 
&9@4 3.1 ЭF4C 1. #BEF4AB6>4 CDB5?9@O. 

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

@01>BC. 

#D4>F<>4. #>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. 

&9@4 3.2 ЭF4C 2. �BAJ9CFG4?PAO=. 

&9BD<S. "A=>2K B5E=>;>388 SMART. 

#D4>F<>4. *5;5?>;030=85, D>@<8@>20=85 :>=F5?F88 @5H5=8O. 

&9@4 3.3 ЭF4C 3. #?4A<DB64A<9. 

&9BD<S. �O5BD @9FB84 D4;D45BF>< CDB9>F4. 

#D4>F<>4. %B;84A<9 A8AB5<K :>=B@>;O (2=CB@5==53> 8 2=5H=53>)  

=04 ?@>5:B><. 

&9@4 3.4 ЭF4C 4. �A4?<F<K9E>4S K4EFP. 

#D4>F<>4. �=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. 

&9@4 3.5 ЭF4C 5. &9IA<K9E>4S < F9IAB?B7<K9E>4S CDBD45BF>4. 

#D4>F<>4. -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. 

&9@4 3.6 ЭF4C 6. Э>BAB@<K9E>4S CDBD45BF>4 CDB9>F4. 

&9BD<S. "A=>2K ?>AB@>5=85 187=5A-<>45;8, >A=>2K @01>BK A> SWOT-

0=0;87>< ?@>5:B0. 

#D4>F<>4. %>AB02;5=85 4>@>6=>9 :0@BK ?@>5:B0, 2K45;5=85 MB0?>2 

40;L=59H53> @0728B8O ?@>5:B0, 0=0;87 >1J5<>2 @K=:0, @0AG5B 

?@>872>4AB25==>9 A515AB>8<>AB8. 

&9@4 3.7 ЭF4C 7. &9EF<DB64A<9 B5N9>F4 < ;4M<F4. 
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#@0:B8:0. &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. 

 

1.3.3.  B8G?P «VR\AR->64AFG@» 

&45?<J4 1.3. 

№ 
C/C 

!4;64A<9 5?B>4, 
F9@O/>9=E4 

�B?<K9EF6B K4EB6 (BD@O 4FF9EF4J<</ 
>BAFDB?S �E97B &9BD<S #D4>F<>4 

1. VR  40 11 29  

1.1. 

�2>4=K9 8=AB@C:B06 ?> 
B5E=8:5 157>?0A=>AB8, 
157>?0A=K9 8=B5@=5B. 
&5@<8=>;>38O 8 ;CGH85 
?@0:B8:8 

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

1.2. 
�3@0 =0 
:><0=4>>1@07>20=85 2 0 2 

�87C0;L=K9 
:>=B@>;L 

1.3. 
%>740=85 ?5@2>3> 
?@>5:B0 2 Unity 

18 7 11  

 

%>740=85 ?@>5:B0 2 
Unity. �=0:><AB2> A 
8=B5@D59A>< 

2 1 1 

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

 
%>740=85 ?0?>: 8 
<0B5@80;>2, SkyBox.  

2 1 1 

 
#>43>B>2:0 8 M:A?>@B 
<>45;59 

2 1 2 

 
#>4:;NG5=85 8 
=0AB@>9:0 SteamVR 

2 1 1 

 
#>41>@ =03@04K, @01>B0 
A> 72C:0<8 

2 1 1 

 
"B;04:0 8 A1>@:0 
?@>5:B>2, B5AB8@>20=85 2 1 2 

 Unity ProBuilder 4 1 3 

 �B>@>9 83@>2>9 C@>25=L  2 - 2 

1.4. VR B8@ 18 3 15  

 #>43>B>2:0 <>45;59 4 - 4 

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

%>740=85 ?@>5:B0 2 
Unity. �<?>@B <>45;59 

2 - 2 
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%>740=85 >:@C65=8O 2 
Unity 

2 - 2 

 �=8<0F8O 2 Unity 2 1 1 

 %:@8?B A?02=0 A=0@O40  2 1 1 

 %G5BG8: ?>?040=89 2 1 1 

 
!0AB@>9:0 B5;5?>@B0 8 
72C:>2 2 - 2 

 
%1>@:0 8 B5AB8@>20=85 
?@>5:B>2 2 - 2 

2. 
3 D @B89?<DB64A<9 
Blender 

16 4 12  

 

"A>15==>AB8 A>740=8O 
high poly 8 low poly 
<>45;59 

2 1 1 

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

  >48D8:0B>@K 4 1 3 

 �5B0;870F8O <>45;59  4 - 4 

 
%>740=85 UV @0725@B>: 
&5:ABC@8@>20=85 2 1 1 

 

%8AB5<K :>AB59, 
>A=0AB:0 ?5@A>=060 2 
Blender.  

4 1 3 

3. AR CD<?B:9A<9 18 4 14  

 

�84K AR ?@8;>65=89. 
�>AB>8=AB20 8 
=54>AB0B:8 <0@:5@=KE 8 
157<0@:5@=KE 
B5E=>;>389 AR 

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

 $07@01>B:0 :>=F5?F88 2 - 2 

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

 #>43>B>2:0 B0@35B>2 2 1 1 

 
%>740=85 8 ?>43>B>2:0 
3D <>45;59 

2 - 2 

 
�07>2K5 =0AB@>9:8 AR 

?@8;>65=8O 2 Unity 
2 1 1 

 UI/UX 48709=  4 1 3 

 $01>B0 A> 72C:0<8 2 - 2 

 

%1>@:0 ?@8;>65=8O, 
B5AB8@>20=85, 4>@01>B:0 
8 53> ?@575=B0F8O  

2 - 2 
#@575=B0F8O 
?@>4C:B0 

4. #DB9>FAO= 70 5 65  

4.1. #>AB0=>2:0 ?@>1;5<K 4 1 3 �5A540 

https://www.google.com/search?sxsrf=ALiCzsapoLVNFwstN3hJuXQARxkeVoBHGQ:1651802817289&q=high+poly&spell=1&sa=X&ved=2ahUKEwj4hqeB5cn3AhWZSPEDHbJ_CNsQkeECKAB6BAgBEDc
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4.2. �=0;8B8G5A:0O G0ABL 6 2 4 
�5A540, 0=0;87 
A8BC0F88 

4.3. �>=F5?F8O @5H5=8O 4 1 3 #@0:B8G5A:0O @01>B0 

4.4. 

&5E=8G5A:0O 8 
B5E=>;>38G5A:0O 
?@>@01>B:0 ?@>4C:B0 

38 - 38 #@0:B8G5A:0O @01>B0 

4.5. 
&5AB8@>20=85 8 
4>@01>B:0 ?@>4C:B0 12 - 12 &5AB 

4.6. 
#>43>B>2:0 ?@575=B0F88 
?@>4C:B0 4 1 3 �5A540 

4.7. �0I8B0 ?@>4C:B0 2 - 2 #@575=B0F8O ?@>5:B0 

 �FB7B: 144 24 120  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
 B8G?P «VR\AR- >64AFG@». 

&9@4 1. VR. 

&9@4 1.1. �6B8AO= <AEFDG>F4: CB F9IA<>9 59;BC4EABEF<, 59;BC4EAO= 

<AF9DA9F. &9D@<AB?B7<S < ?GKL<9 CD4>F<><. 

&9BD<S. �=0:><AB2> A B5@<8=>;>3859, @071>@ ;CGH8E ?@0:B8:. 

#D4>F<>4. !0AB@>9:0 >1>@C4>20=8O. 

&9@4 1.2. %B;84A<9 C9D6B7B CDB9>F4 6 Unity 

&9BD<S. �=0:><AB2> A >A=>2=K< 8=B5@D59A>< Unity. �>7<>6=>AB8 Unity, 

@07;8G=K5 @568<K A>740=8O 83@. %?>A>1K 7040=8O 8 =0AB@>9:8 <0B5@80;>2. 

$5AC@AK 4;O 8<?>@B0 <0B5@80;>2, SkyBox. �=0:><AB2> A @5AC@A>< 

polyhaven.com Addon 2 unity, SteamVR %8AB5<0 B5;5?>@B0F88, "A=>2=K5 

?@8=F8?K @01>BK A Unity ProBuilder. 

#D4>F<>4. �0?CA: 8 7=0:><AB2> A ?@8;>65=85<, >A=>2=>9 DC=:F8>=0;.  

%>740=85 3D ?@>5:B0. �=0:><AB2> A 8=B5@D59A><. %>740=85 ?;>A:>AB8, ?0?>:  

8 <0B5@80;>2. �<?>@B <>45;59 2 Unity. #>4:;NG5=85 SteamVR. #>41>@ 

=03@04K, @01>B0 A> 72C:0<8. !0AB@>9:0 A8AB5<K B5;5?>@B0F88. "B;04:0  

8 A1>@:0 8 B5AB8@>20=85 ?@>5:B>2. %>740=85 =>2>3> C@>2=O 83@K. !0AB@>9:0 

?5@5E>40 <564C 83@>2K<8 C@>2=O<8.  

&9@4 1.3. VR F<D 
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&9BD<S. �=0:><AB2> A Visual Studio, O7K:>< C#, =0AB@>9:0 0=8<0F88 2 

Unity, !0AB@>9:0 A25B0 8 >:@C65=8O 

#D4>F<>4. %>740=85 ?@>5:B0 2 Unity. �<?>@B 8 ?@5>1@07>20=85 <>45;59. 

%>740=85 >:@C65=8O 2 Unity. %>740=85 0=8<0F88 ?5@A>=060 ?> :;NG52K< 

B>G:0< 2 Unity. !0?8A0=85 A:@8?B0 A?02=0 A=56:0. %>740=85 AG5BG8:0 

?>?040=89. !0?8A0=85 A:@8?B0 4;O CA;>6=5=8O/?@5>1@07>20=8O 7040G8 ?> <5@5 

=01>@0 >G:>2. !0AB@>9:0 B5;5?>@B0 8 72C:>2. �0?CA: 8 B5AB8@>20=85 83@K  

2 VR-H;5<5. 

&9@4 2. 3D-@B89?<DB64A<9 Blender 

&9BD<S. %>740=85 high poly 8 low poly <>45;59, >A>15==>AB8 8 A?>A>1K 

>?B8<870F88 <>45;59 4;O 83@>2KE 4286:>2. $07;8G=K5 284K 8 A?>A>1K 

A>740=8O UV @0725@B>:. $0AA<>B@5=85 @5AC@A>2 4;O 8<?>@B0 B5:ABC@. $071>@ 

8=B5@D59A0 8 ;>38:8 A>740=8O A8AB5<K :>AB59, >A=0AB:0 ?5@A>=060 2 Blender. 

#D4>F<>4. %>740=8O <>45;59 2 blender. $01>B0 2 @568<5 Edit Mode. 

$01>B0 A <>48D8:0B>@0<8 Subdivision Surface, Solidify, Array 8 Boolean. $01>B0 

A UV editing, Smart UV, 8A?>;L7>20=85 «H20». &5:ABC@8@>20=85 2 blender. 

%>740=85 A8AB5<K :>AB59, >A=0AB:0 ?5@A>=060 2 Blender. �=8<0F8O ?5@A>=0659 

?@8 ?><>I8 mixamo.com 

&9@4 3. AR CD<?B:9A<9 
&9BD<S. �84K AR ?@8;>65=89. $0AA<>B@5=85 8 0=0;87 ACI5AB2CNI89 

?@0:B8: �>AB>8=AB20 8 =54>AB0B:8 <0@:5@=KE 8 157<0@:5@=KE B5E=>;>389 AR. 

"A=>2K UI/UX 48709=0 <>18;L=KE ?@8;>65=89 

#D4>F<>4. $07@01>B:0 :>=F5?F88 A>1AB25==>3> AR ?@8;>65=8O. �07>2K5 

=0AB@>9:8 AR ?@8;>65=8O 2 Unity %>740=85 8 =0AB@>9:0 3D <>45;59 4;O 

1C4CI53> AR ?@8;>65=8O. �<?>@B B0@35B>2, 3D <>45;59 8E ?>43>B>2:0  

8 ?@5>1@07>20=85. $01>B0 A> 72C:><. $07@01>B:0 UI/UX 48709=0 !0AB@>9:0 

A2>9AB2 D09;0 apk. 'AB0=>2:0 8 70?CA: A>1AB25==>3> ?@8;>65=8O. 

&9@4 4. #DB9>FAO=. 
&9@4 4.1. #BEF4AB6>4 CDB5?9@O. 
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#D4>F<>4. #>3@C65=85 2 ?@>1;5<=CN >1;0ABL A 8A?>;L7>20=85< 

87CG5==KE <5B>48:. (>@<C;8@>2:0 ?@>1;5<K. 

&9@4 4.2. �A4?<F<K9E>4S K4EFP. 

#D4>F<>4. �=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. "?@545;5=85 

@5H5=8O. 

&9@4 4.3. �BAJ9CJ<S D9L9A<S. 

#D4>F<>4. *5;5?>;030=85, D>@<8@>20=85 :>=F5?F88 @5H5=8O. 

%>AB02;5=85 �>@>6=>9 :0@BK. 

&9@4 4.4. &9IA<K9E>4S < F9IAB?B7<K9E>4S CDBD45BF>4 CDB8G>F4. 

#D4>F<>4. &5E=>;>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. 

&9@4 4.5. &9EF<DB64A<9 < 8BD45BF>4 CDB8G>F4. 

#D4>F<>4. &5AB8@>20=85 2 @50;L=KE CA;>28OE, 2=5H=OO =57028A8<0O 

>F5=:0. �>@01>B:0 =5DC=:F8>=8@CNI59 8;8 A;01> @01>B0NI59 >1;0AB8 

?@>4C:B0. 

&9@4 4.6. #B87BFB6>4 CD9;9AF4J<< CDB8G>F4. 

#D4>F<>4. #>43>B>2:0 ?@575=B0F88, ?@>B>B8?0, 70I8B=>3> A;>20 

?@>5:B0. 

&9@4 4.7. �4M<F4 CDB8G>F4. 

#D4>F<>4. �0I8B0 ?@>4C:B0. 

 

1.3.4.  B8G?P «IT->64AFG@». 

&45?<J4 1.4. 

№ 
C/C 

!4;64A<9 5?B>4, 
F9@O/>9=E4 

�B?<K9EF6B K4EB6 (BD@4 4FF9EF4J<</ 

>BAFDB?S �E97B &9BD<S #D4>F<>4 

1. �6B8AO= 72 27 45  

1.1. �6989A<9 6 >GDE 2 2 - "CDBE 

1.2. "EAB6O S;O>4 Python 24 10 14 �9E984 
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1.2.1 

#>=OB85 0;3>@8B< 8 
?@>3@0<<0. !0G0;L=>5 
7=0:><AB2> A O7K:>< 

2 1 1 �5A540 

1.2.2 

-;5<5=BK O7K:0. 
%B@C:BC@0 ?@>3@0<<K. 
"?5@0F88 8 ?5@5<5==K5. 
&8?K 40==KE 

2 1 1 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.2.3 

�2>4 8 2K2>4 40==KE =0 
O7K:5 Python. �2>4 8 
>B;04:0 ?@>3@0<< 2 
A@545 

4 2 2 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.2.4 

�8=59=K5 0;3>@8B<K 
F5;>G8A;5==KE 40==KE 8 
8E @50;870F8O =0 Python 

2 1 1 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.2.5 

�8=59=K5 0;3>@8B<K 
25I5AB25==KE G8A5; 8 8E 
@50;870F8O =0 Python 

2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.2.6 $5H5=85 ?@>ABKE 7040G 2 0 2 #@0:B8G5A:0O @01>B0 

1.2.7 

$50;870F8O 0;3>@8B<0 
2K1>@ =0 Python. 
#@8<5@K @5H5=8O 7040G. 

2 1 1 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.2.8 
$0725B2;ONI85AO 
0;3>@8B<K. 2 1 1 

#5403>38G5A:>5 
=01;N45=85 

1.2.9 *8:;8G5A:85 0;3>@8B<K. 4 1 3 
#5403>38G5A:>5 
=01;N45=85 

1.2.1

0 
$5H5=85 7040G 2 1 1 #@>25@:0 7040=89 

1.3. �9=E «'7484= K<E?B» 10 3 7 �9E984 

1.3.1 

�A:CAAB25==K9 
8=B5;;5:B 
Random 

2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.3.2 $01>B0 =04 0;3>@8B<>< 2 - 2 
#5403>38G5A:>5 
=01;N45=85 

1.3.3 !0?8A0=85 ?@>3@0<<K 2 - 2 
�5A540, ?@0:B8G5A:0O 
@01>B0 
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1.3.4 

#>43>B>2:0 : 70I8B5 
@57C;LB0B>2 :59A0 
4>@01>B:0 ?@>3@0<< 

2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.3.5 

�0I8B0 @57C;LB0B>2 
@01>BK 

@5D;5:A8O 
2 1 1 

#@575=B0F8O 8 
70I8B0 

1.4 �9=E «�4?P>G?SFBD» 10 3 7 �9E984 

1.4.1 �81;8>B5:8 Python 2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.4.2 $01>B0 =04 0;3>@8B<>< 2 - 2 
#5403>38G5A:>5 
=01;N45=85 

1.4.3 !0?8A0=85 ?@>3@0<<K 2 - 2 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.4.4 

#>43>B>2:0 : 70I8B5 
@57C;LB0B>2 :59A0 
4>@01>B:0 ?@>3@0<< 

2 1 1 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.4.5 

 

�0I8B0 @57C;LB0B>2 
@01>BK @5D;5:A8O 2 1 1 

#@575=B0F8O 8 
70I8B0 

1.5 �9=E «+4F 5BF» 16 6 10  

1.5.1 

$01>B0 A A5BO<8 

$01>B0 A Telegram, 
vk.com 

2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.5.2 

%>740=85 G0B 1>B0 ?> 
?@8<5@C, @071>@ 
DC=:F89 8 2>7<>6=>AB59 

4 1 3 #@0:B8G5A:0O @01>B0 

1.5.3 
$07@01>B:0 A>1AB25==>3> 
G0B 1>B0 (:>=F5?F8O) 2 1 1 

#5403>38G5A:>5 
=01;N45=85 

1.5.4 $01>B0 =04 ?@>3@0<<>9 4 1 3 
#5403>38G5A:>5 
=01;N45=85 

1.5.5 #>43>B>2:0 : 70I8B5 2 1 1 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.5.6 
�0I8B0 @57C;LB0B>2 
@01>BK @5D;5:A8O 2 1 1 

#@575=B0F8O 8 
70I8B0 
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1.6 
$9L9A<9 
@4F9@4F<K9E><I ;484K 4 1 3 

#D4>F<K9E>4S 
D45BF4 

1.6.1 
(C=:F88, ?@8<5@K 
8A?>;L7>20=8O DC=:F89 

2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.6.2 

$5H5=85 <0B5<0B8G5A:8E 
7040G A ?><>ILN 
DC=:F89 

2 - 2 
#5403>38G5A:>5 
=01;N45=85 

1.7 
�A4>B@EF6B E Raspberry 
pi 

6 2 4 �9E984 

1.7.1 

'AB@>9AB2> 
<8:@>:><?LNB5@0 
'AB0=>2:0 "% 

2 1 1 
#5403>38G5A:>5 
=01;N45=85 

1.7.2 
#>4:;NG5=85 40BG8:>2 
=0AB@>9:0 Raspberry pi 4 1 3 

#5403>38G5A:>5 
=01;N45=85 

2 �9=EB6O= 26 4 22  

2.1 �9=E < 98<4 %9D69D= 10 2 8 �9E984 

2.1.1 
#>8A: ?@>1;5<K 
(:>=F5?F8O) 2 1 1 

#5403>38G5A:>5 
=01;N45=85 

2.1.2 

#>8A: =5>1E>48<>9 
8=D>@<0F88 =0G0;> 
@01>BK 

2 - 2 
�5A540, ?@0:B8G5A:0O 
@01>B0 

2.1.3 $01>B0 =04 ?@>5:B>< 4 1 3 #@0:B8G5A:0O @01>B0 

2.1.4 
#>43>B>2:0 ?@575=B0F88 
8 70I8B0 ?@>5:B>2 2 - 2 

#@575=B0F8O 8 
70I8B0 

2.2 �9=E «'@AO= 8B@» 16 2 14  

2.2.1 
#>8A: 8 D>@<C;8@>2:0 
?@>1;5<K 

2 1 1 

�5A540, 
#5403>38G5A:>5 
=01;N45=85 

2.2.2 

#>8A: 8=D>@<0F88 
?>AB0=>2:0 38?>B57 8 
20@80=BK @5H5=8O 

2 - 2 
#5403>38G5A:>5 
=01;N45=85 

2.2.3 !0?8A0=85 �;3>@8B<0 2 - 2 #@0:B8G5A:0O @01>B0 
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?>41>@ =5>1E>48<KE 
40BG8:>2 8 8=AB@C<5=B>2 

2.2.4 $01>B0 =04 ?@>5:B>< 6 1 5 
#5403>38G5A:>5 
=01;N45=85 

2.2.5 
#>43>B>2:0 ?@575=B0F88 

4>@01>B:0 CAB@>9AB20 2 - 2 
#5403>38G5A:>5 
=01;N45=85 

2.2.6 #@575=B0F8O 8 70I8B0 2 - 2 
#@575=B0F8O 8 
70I8B0 

3. #DB9>FAO= 46 6 40  

3.1. 
-B0? 1. #>AB0=>2:0 
?@>1;5<K 

8 2 6 
�5A540, 
?@0:B8G5A:0O @01>B0 

3.2. -B0? 2. �>=F5?BC0;L=K9 6 2 4 
�5A540, 
?@0:B8G5A:0O @01>B0 

3.3. -B0? 3. #;0=8@>20=85 6 2 4 
�5A540, 
?@0:B8G5A:0O @01>B0 

3.4. 
-B0? 4. �=0;8B8G5A:0O 
G0ABL 8 - 8 

�5A540, 
?@0:B8G5A:0O @01>B0 

3.5. 

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

14 - 14 #@0:B8G5A:0O @01>B0 

3.6. 
-B0? 6. &5AB8@>20=85 8 
70I8B0 4 - 4 

#@575=B0F8O 8 
70I8B0 

 �FB7B: 144 37 107  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
 B8G?P «IT->64AFG@» 

&9@4 1. �6B8AO=. 
&9@4 1.1. �6989A<9 6 >GDE. 

&9BD<S. �2545=85 2 :C@A.  

#D4>F<>4. !0AB@>9:0 :><?LNB5@>2, A>740=85 ;8G=KE ?0?>:. 

&9@4 1.2. "EAB6O S;O>4 Python. 

&9BD<S. +B> B0:>5 0;3>@8B<K. �0:85 1K20NB 0;3>@8B<K. �7 G53> A>AB>8B O7K: 

?@>3@0<<8@>20=8O. %B@C:BC@0 ?@>3@0<<K �=B5@?@5B0B>@, �><?8;OB>@. &8?K 
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40==KE. �2>4 8 >B;04:0 ?@>3@0<< 2 A@545 �2>4 8 2K2>4 40==KE 2 python print 

input. +B> B0:>5 ;8=59=K9 0;3>@8B<. $01>B0 A F5;K<8 G8A;0<8. �5I5AB25==K5 

G8A;0 2 Python. 'A;>2=K5 :>=AB@C:F88. +B> B0:>5 25B2;5=85. +B> B0:>5 F8:;K. 

�E ?@8<5=5=85. �84K F8:;>2. #@8<5@K 7040G.   

#D4>F<>4. 'AB0=>2:0 Python @8A>20=85 1;>: AE5<, A>AB02;5=85 

0;3>@8B<>2. �=0:><AB2> A Python. "?5@0F88 2 O7K:5 python. $01>B0  

A ?5@5<5==K<8. !0?8A0=85 ?@>ABKE ?@>3@0<<. �2>4 8 2K2>4 8=D>@<0F88. 

$01>B0 A F5;K<8 G8A;0<8, A>AB02;5=85 ;8=59=KE 0;3>@8B<>2. $01>B0  

A 25I5AB25==K<8 G8A;0<8. $5H5=85 ?@>ABKE 7040G ?> ?@>945==K< B5<0<. 

$5H5=85 ?@>ABKE 7040G A CA;>2=K<8 :>=AB@C:F8O<8. !0?8A0=85 0;3>@8B<>2  

8 8E @50;870F8O =0 O7K:5 Python. $01>B0 A F8:;0<8. $5H5=85 7040G  

?> ?@>945==K< B5<0<. 

&9@4 1.3. �9=E «G7484= K<E?B». 

&9BD<S. �81;8>B5:8 8E ?>4:;NG5=85 8 =07=0G5=85. #@028;0 A>740=8O 

?@575=B0F89, :@8B5@88 70I8BK. "1@0B=0O A2O7L, >B25BK =0 2>?@>AK. 

 #D4>F<>4. #>4:;NG5=85 181;8>B5: 8 8E 8A?>;L7>20=85. !0?8A0=85 

0;3>@8B<0 @01>BK ?@>3@0<<K. $01>B0 =04 ?@>3@0<<>9. %>740=85 ?@575=B0F89 

?>43>B>2:0 : 70I8B5, 4>@01>B:0 ?@>3@0<<. �0I8B0 ?@>5:B>2. 

&9@4 1.4. �9=E «�4?P>G?SFBD». 

&9BD<S. �81;8>B5:8 8E ?>4:;NG5=85 8 =07=0G5=85. "B25BK =0 2>?@>AK, 

?><>IL 2 4>@01>B:5 ?@>3@0<< 8 ?@575=B0F88. "B25BK =0 2>?@>AK, >1@0B=0O 

A2O7L. 

#D4>F<>4. #>8A: 8 2K1>@ =5>1E>48<KE 181;8>B5:, 8E ?>4:;NG5=85. 

!0?8A0=85 0;3>@8B<0 @01>BK ?@>3@0<<K. !0?8A0=85 ?@>3@0<<K. %>740=85 

?@575=B0F89 ?>43>B>2:0 : 70I8B5, 4>@01>B:0 ?@>3@0<<. �0I8B0 ?@>5:B>2. 

&9@4 1.5. �9=E «+4F �BF» 

&9BD<S. #@8=F8?K @01>BK B5;53@0<< 8 2:, ?>4:;NG5=85 : =8<. +B> B0:>5 

G0B 1>B, @071>@ DC=:F89 8 2>7<>6=>AB59 G0B 1>B0. �B> 8A?>;L7C5B G0B 1>BK  

8 4;O G53>. #><>IL 2 @50;870F88 1>B0. #><>IL 2 4>@01>B:5, >B25BK =0 2>?@>AK. 

"1@0B=0O A2O7L. "B25BK =0 2>?@>AK. $5D;5:A8O. 
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#D4>F<>4. #>8A: =5>1E>48<KE @5AC@A>2. %>740=85 G0B 1>B0, 4>102;5=85 

2 =53> A2>8E DC=:F89. $07@01>B:0 A>1AB25==>9 :>=F5?F88. $50;870F8O G0B 1>B0. 

�>@01>B:0 G0B 1>B0, A>740=85 ?@575=B0F88. �0I8B0 ?@>5:B>2. 

&9@4 1.6. $9L9A<9 @4F9@4F<K9E><I ;484K. 

&9BD<S. +B> B0:>5 DC=:F88 8 8E ?@8<5=5=85. 

#D4>F<>4. %>740=85 DC=:F89. $5H5=85 <0B5<0B8G5A:8E 7040G  

A 8A?>;L7>20=85< DC=:F89. 

&9@4 1.7. �A4>B@EF6B E Raspberry pi. 

&9BD<S. +B> B0:>5 Raspberry pi, 53> ?@8<5=5=85, 2>7<>6=K5 ?@>5:BK. 

�>7<>6=>AB8 Raspberry, 40BG8:8 8 8E =0AB@>9:0. 

#D4>F<>4. 'AB0=>2:0 "%. �=0:><AB2> A Raspberry. $01>B0 A Raspberry pi. 

%>740=85 ?@>ABKE CAB@>9AB2. 

 

&9@4 2. �9=EB6O= D4;89?. 
&9@4 2.1. �9=E « 98<4 %9D69D». 

&9BD<S. +B> B0:>5 ?@>1;5<0. (>@<C;8@>2:0 ?@>1;5<K 8AE>4O 87 :59A0. 

&5E=8G5A:85 2>?@>AK ?> ?@>5:BC. 

(>@<C;8@>2:0 ?@>1;5<K, 38?>B57K, 7040G8. %>AB02;5=85 0;3>@8B<0, 

?>8A: =C6=>9 8=D>@<0F88. !0G0;> A>740=85 ?@>5:B0. $01>B0 =04 ?@>5:B><. 

#>43>B>2:0 ?@575=B0F88, 4>@01>B:0 ?@>5:B0, 70I8B0 ?@>5:B0. 

&9@4 2.2. �9=E «'@AO= 8B@». 

&9BD<S. (>@<C;8@>2:0 ?@>1;5<K 8AE>4O 87 :59A0. &5E=8G5A:85 2>?@>AK 

?> ?@>5:BC. 

#D4>F<>4. (>@<C;8@>2:0 ?@>1;5<K, 7040G8. #>8A: =C6=>9 8=D>@<0F88. 

!0G0;> A>740=85 ?@>5:B0. %>AB02;5=85 0;3>@8B<0. #>41>@ =5>1E>48<>9 

8=D>@<0F88. $01>B0 =04 ?@>5:B><. #>43>B>2:0 ?@575=B0F88, 4>@01>B:0 

?@>5:B0. �0I8B0 ?@>5:B0. 

&9@4 3. #DB9>FAO= D4;89?. 
&9@4 3.1. ЭF4C 1. #BEF4AB6>4 CDB5?9@O. 
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&9BD<S. "A=>2K ?@>5:B=>9 45OB5;L=>AB8, <>B820F8O =0 :><0=4=CN 

@01>BC. 

#D4>F<>4. #>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. 

&9@4 3.2. ЭF4C 2. �BAJ9CFG4?PAO=. 

&9BD<S. "A=>2K B5E=>;>388 SMART. 

#D4>F<>4. *5;5?>;030=85, D>@<8@>20=85 :>=F5?F88 @5H5=8O. 

&9@4 3.3. ЭF4C 3. #?4A<DB64A<9.  

&9BD<S. "A=>2K @01>BK ?> B5E=>;>388 SCRUM. 

#D4>F<>4. %>740=85 A8AB5<K :>=B@>;O (2=CB@5==53> 8 2=5H=53>)  

=04 ?@>5:B><. 

&9@4 3.4. ЭF4C 4. �A4?<F<K9E>4S K4EFP. 

#D4>F<>4. �=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. 

&9@4 3.5. ЭF4C 5. &9IA<K9E>4S < F9IAB?B7<K9E>4S CDBD45BF>4. 

#D4>F<>4. -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. 

&9@4 3.6. ЭF4C 6. &9EF<DB64A<9 < ;4M<F4. 

#D4>F<>4. &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. 

 

1.3.5.  B8G?P «�9B>64AFG@» 

&45?<J4 1.5. 

№ 
C/C 

!4;64A<9 F9@ (D4;89?B6) �B?<K9EF6B K4EB6 (BD@4 
4FF9EF4J<</>BAF
DB?S 

�E97B &9B
D<S 

#D4>F
<>4 

1. "EAB6O 79B<AHBD@4J<BAAOI 
E<EF9@ 

26 9,5 16,5  

1.1 &5E=8:0 157>?0A=>AB8. 
�=AB@C:F8O №1,22,24,26 

2 2  &5AB ?> B5E=8:5 
157>?0A=>AB8 
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�3@0 2 3@C??5 «2AB0=5< 2 :@C3» 
1.2 

%>740=85 ?0?:8. $538AB@0F8O 2 
>1;0G=>< 28@BC0;L=>< E@0=8;8I5 

2 1 1 #@0:B8G5A:0O 
@01>B0 A 
?@>25@:>9 
@57C;LB0B0 

1.3 "1I55 22545=85 2 251- A5@28A 
EverGIS Online 

2 0,5 1,5 �5<>=AB@0F8O 
=02K:>2 @01>BK A 
8=B5@D59A>< 

1.4 #@>AB@0=AB25==K5 >1J5:BK 3-E 
B8?>2: 

B>G:8, ?>;83>=K - ?;>I04=K5 
>1J5:BK, ;8=88. 

2 0,5 1,5 �K?>;=5=85 
C?@06=5=8O A 
?@>25@:>9 

1.5 EverGIS Online B@8 2840 @5AC@A>2: 
40==K5, A;>8 8 :0@B0. 

2 0,5 1,5  8=8->BG5B > 
?@>45;0==>9 
@01>B5 

1.6 

«�0: A>740BL :0@BC?» 
2 1 1 #@>25@:0 

2K?>;=5==>9 
@01>BK 

1.7 �K1@0BL =C6=K5 A;>8 87 
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A =0720=8O<8. #@8<5=8BL :;0AA8D8:0F8N ?> B8?C H:>;K. �K1@0BL 75;5=K9 

F25B 70;82:8. �>1028BL ?>4?8A8 A ?;>I04LN. !0AB@>8BL B>;I8=C >12>4:8. 

#@8<5=8BL :;0AA8D8:0F8N ?> @07<5@C.  

&9@4 2. #BEFDB9A<9 3� @B89?9= B5N9>F4.  

&9@4 2.1. %B;84A<9 HBFB7D4H<=. $45BF4 E ;9D>4?PAO@< 

HBFB4CC4D4F4@< < >648DB>BCF9D4@<. 

&9BD<S. 'AB@>9AB2> 75@:0;L=>3> D>B>0??0@0B0. -:A?>78F8O. "1J5:B82K. 

�;C18=0 @57:>AB8. *25B>20O B5<?5@0BC@0. �><?>78F8O. "A=>2K @01>BK  

A :204@>:>?B5@><.  

#D4>F<>4. $07@01>B:0 ?;0=0 ?>;5B0 4;O AJ5<:8 :>=:@5B=>3> >1J5:B0 8;8 

<5AB=>AB8. %J5<:0 ?@54<5B>2 A 8A?>;L7>20=85< @07;8G=KE B5E=8: >A25I5=8O 

8 :><?>78F88. 

&9@4 2.2. �A4>B@EF6B Agisoft Metashape.  

&9BD<S. -B> ?@>3@0<<=>5 >15A?5G5=85 4;O A>740=8O 3D-<>45;59 =0 

>A=>25 D>B>3@0D89 (D>B>3@0<<5B@8O). � >B;8G85 >B 3D-A:0=5@>2, Metashape 

8A?>;L7C5B >1KG=K5 D>B>3@0D88 4;O @5:>=AB@C:F88 >1J5:B>2, <5AB=>AB8  

8 4065 740=89. 

#D4>F<>4. �2545=85 2 8=B5@D59A Metashape. "17>@ >A=>2=KE ?0=5;59 

8=AB@C<5=B>2 8 <5=N. !0AB@>9:0 ?0@0<5B@>2 ?@>5:B0. �<?>@B D>B>3@0D89. 

&9@4 2.3. %B;84A<9 HBFB7D4H<= 8?S ;47DG;>< 6 Metashape. 

&9BD<S. #5@5:@KB85. �>:>2>5 ?5@5:@KB85. #@>4>;L=>5 ?5@5:@KB85. 

�5><5B@8O AJ5<:8. #0@0<5B@K :0<5@K 8 >?B8:8. (>:CA8@>2:0. �0;81@>2:0 

:0<5@K.  
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#D4>F<>4. �K15@8B5 ?@>AB>9 >1J5:B, =0?@8<5@, :@C6:C 8;8 :=83C. 

%45;09B5 20-30 D>B>3@0D89 >1J5:B0, A;54CO @5:><5=40F8O< ?> ?5@5:@KB8N  

8 >A25I5=8N. �03@C78B5 D>B>3@0D88 2 Metashape 8 2K?>;=8B5 2K@02=820=85 

D>B>3@0D89. #@>0=0;878@C9B5 @57C;LB0BK 2K@02=820=8O 8 >F5=8B5 :0G5AB2> 

D>B>3@0D89.#>2B>@8B5 C?@06=5=85, 87<5=OO ?0@0<5B@K AJ5<:8 (=0?@8<5@, 

480D@03<C, ISO, @0AAB>O=85 4> >1J5:B0). 

&9@4 2.4. �47DG;>4 HBFB7D4H<= 6 Metashape. "5;BD ;47DG:9AAOI 

<;B5D4:9A<= < G84?9A<9 A9AG:AOI >48DB6. 

#D4>F<>4. !0CG8BLAO ?@028;L=> 703@C60BL D>B>3@0D88 2 Agisoft 

Metashape, >A<0B@820BL 8E =0 ?@54<5B :0G5AB20 8 =5>1E>48<>AB8, 0 B0:65 

C40;OBL =5=C6=K5 8;8 =5:0G5AB25==K5 :04@K 4;O >?B8<870F88 ?@>F5AA0 

>1@01>B:8. 

&9@4 2.5. �OD46A<64A<9 HBFB7D4H<=. #BEFDB9A<9 C?BFAB7B B5?4>4 

FBK9>. 

#D4>F<>4. !0CG8BLAO 2K?>;=OBL 2K@02=820=85 D>B>3@0D89 (Align 

Photos) 2 Agisoft Metashape, AB@>8BL ?;>B=>5 >1;0:> B>G5: (Build Dense Cloud), 

>F5=820BL @57C;LB0BK >1@01>B:8 8 2K18@0BL >?B8<0;L=K5 ?0@0<5B@K  

4;O 4>AB865=8O =08;CGH53> :0G5AB20 3D-<>45;8. 

&9@4 2.6. #BEFDB9A<9 FD9I@9DAB= CB?<7BA4?PAB= @B89?<. 

&9>EFGD<DB64A<9 B5N9>F4. 

&9BD<S. "?@545;5=85: #>;83>=0;L=0O A5B:0. %B@C:BC@0 40==KE. 

$07@5H5=85 A5B:8. #@>F5AA ?>AB@>5=8O A5B:8 2 Metashape. &5:ABC@8@>20=85.  

#D4>F<>4. #@028;L=>ABL 2K1>@0 ?0@0<5B@>2 ?>AB@>5=8O A5B:8  

8 B5:ABC@8@>20=8O. �0G5AB2> ?>AB@>5==>9 ?>;83>=0;L=>9 A5B:8 8 B5:ABC@K. 

#>;=>B0 8 :0G5AB2> >BG5B0. "1>A=>20==>ABL 2K2>4>2. 

&9@4 2.7. #BEFDB9A<9 F4=?B6B= @B89?<. #BEFDB9A<9 J<HDB6B= @B89?< 

@9EFABEF<. 

&9BD<S. "?@545;5=85: *8D@>20O <>45;L <5AB=>AB8 (*  ). &8?K *  . 

�AB>G=8:8 40==KE 4;O *  . #@8<5=5=85 *  . "?@545;5=85: &09;>20O 
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<>45;L. #@58<CI5AB20 B09;>2>9 <>45;8. #@8<5=5=85 B09;>2>9 <>45;8. %2O7L 

<564C *   8 B09;>2>9 <>45;LN.  

#D4>F<>4. #>AB@>8BL *   8 B09;>2CN <>45;L 4;O 7040==>3> CG0AB:0 

<5AB=>AB8 A 8A?>;L7>20=85< Agisoft Metashape. 

&9@4 2.8. Э>ECBDF D9;G?PF4FB6.  

&9BD<S. "17>@ D>@<0B>2 M:A?>@B0 8 8E ?@8<5=5=8O. 

#D4>F<>4. -:A?>@B8@>20BL 3D-<>45;L, >1;0:> B>G5:, *    

8 >@B>D>B>?;0= 87 Agisoft Metashape 2 @07;8G=KE D>@<0B0E. 

&9@4 2.9. �4M<F4 CDB9>F4 

#D4>F<>4. !0CG8BLAO 3>B>28BL ?@575=B0F8N 8 CA?5H=> 70I8I0BL 

?@>5:B, 2K?>;=5==K9 2 Agisoft Metashape, 45<>=AB@8@CO ?>=8<0=85 @01>G53> 

?@>F5AA0, ?@8=OBKE @5H5=89, ?>;CG5==KE @57C;LB0B>2 8 2>7<>6=KE ?@>1;5<. 

&9@4 3. �B7<EF<>4.  

&9@4 3.1. �@<F4J<BAAB9 @B89?<DB64A<9 6 AnyLogic. 

&9BD<S. +B> B0:>5 8<8B0F8>==>5 <>45;8@>20=85? "?@545;5=85: 

�<8B0F8>==>5 <>45;8@>20=85. &8?K 8<8B0F8>==>3> <>45;8@>20=8O. 

"A=>2=K5 ?>=OB8O 8<8B0F8>==>3> <>45;8@>20=8O. -B0?K 8<8B0F8>==>3> 

<>45;8@>20=8O.  

#D4>F<>4. �=0:><AB2> A 8=B5@D59A>< AnyLogic. �;02=>5 >:=>, ?0;8B@0 

M;5<5=B>2, ?0=5;L A2>9AB2, >:=> :>=A>;8. �81;8>B5:8 AnyLogic.  

&9@4 3.2. $45BK99 CDBEFD4AEF6B AnyLogic. !46<74J<S CB Q?9@9AF4@ 

@B89?< 6 C4A9?< «#DB9>FO». 

&9BD<S. $01>G55 ?@>AB@0=AB2> AnyLogic 8 ?0=5;L «#@>5:BK». 

#D4>F<>4. !0CG8BLAO MDD5:B82=> 8A?>;L7>20BL @01>G55 ?@>AB@0=AB2> 

AnyLogic 8 ?0=5;L «#@>5:BK» 4;O =02830F88 ?> M;5<5=B0< <>45;8, 2K1>@0 

M;5<5=B>2 8 87<5=5=8O 8E A2>9AB2. 

&9@4 3.3.  B89?P CBFD95<F9?PE>B7B DOA>4. 

&9BD<S. %<>45;8@>20BL 42865=85 ?5H5E>4>2 2 B>@3>2>< F5=B@5. 

#D4>F<>4. "?@545;8BL >?B8<0;L=>5 @0A?>;>65=85 <03078=>2 8 7>= 

>B4KE0 4;O ?>2KH5=8O ?>A5I05<>AB8. "F5=8BL 2;8O=85 @07;8G=KE D0:B>@>2 
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(=0?@8<5@, @5:;0<K, A57>==>AB8) =0 ?>B>: ?5H5E>4>2. #@>0=0;878@>20BL 

MDD5:B82=>ABL @07;8G=KE AB@0B5389 C?@02;5=8O ?>B>:>< ?5H5E>4>2 

(=0?@8<5@, CAB0=>2:0 C:070B5;59, >@30=870F8O <5@>?@8OB89). 

&9@4 3.4. �484A<9 CB6989A<S CBFD95<F9?9=. �B546?9A<9 7D4H<>4 8?S 

6<;G4?<;4J<< D9;G?PF4FB6 @B89?<DB64A<S. 

&9BD<S. !0CG8BLAO <>45;8@>20BL ?>2545=85 ?>B@518B5;59  

A 8A?>;L7>20=85< 035=B=>3> ?>4E>40 2 AnyLogic 8 287C0;878@>20BL @57C;LB0BK 

<>45;8@>20=8O A ?><>ILN 3@0D8:>2. 

#D4>F<>4. "?@545;5=85 ?>2545=8O ?>B@518B5;59.  >45;8@>20=85 

2708<>459AB28O A> A@54>9. �87C0;870F8O @57C;LB0B>2. %>740=85 3@0D8:>2. 

�0?CA: <>45;8. �=0;87 @57C;LB0B>2.  

&9@4 3.5. �B546?9A<9 QHH9>F4 D9>B@9A84J<=. 'K9F CB6FBDAOI CDB84: 

CDB8G>F4. 'K9F 6D9@9A< 8BEF46>< CDB8G>F4.  B89?<DB64A<9 BF>4;B6  

BF CB>GC>< FB64D4. 

&9BD<S. !0CG8BLAO <>45;8@>20BL MDD5:BK @5:><5=40F89, ?>2B>@=K5 

?@>4068, 2@5<O 4>AB02:8 8 >B:07K >B ?>:C?:8 2 AnyLogic. 

#D4>F<>4. %>7409B5 A>F80;L=CN A5BL 035=B>2 «#>B@518B5;L». 

%<>45;8@C9B5 @0A?@>AB@0=5=85 8=D>@<0F88 > B>20@5 8;8 CA;C35 2 A5B8. 

"?@545;8B5, :0: ?>;>68B5;L=K5 8 >B@8F0B5;L=K5 >B7K2K 2;8ONB =0 «4>25@85 

: 1@5=4C» 8 25@>OB=>ABL ?>:C?:8. "?@545;8B5 ?@8G8=K, :>B>@K5 <>3CB 

?@825AB8 : >B:07C >B ?>:C?:8. %<>45;8@C9B5 25@>OB=>ABL >B:070 >B ?>:C?:8  

2 7028A8<>AB8 >B @07;8G=KE D0:B>@>2 (=0?@8<5@, F5=K, 2@5<5=8 4>AB02:8, 

A;>6=>AB8 >D>@<;5=8O 70:070). %>15@8B5 AB0B8AB8:C >1 >B:070E >B ?>:C?>:  

8 0=0;878@C9B5 ?@8G8=K >B:07>2. 

&9@4 3.6.  B89?P ;46B8E>B7B J9I4. %B;84A<9 CDBEFB= @B89?<. %B;84A<9 

E9F<. %>?48. 

&9BD<S. %>740BL ?@>ABCN <>45;L 702>4A:>3> F5E0 2 AnyLogic, 

2:;NG0NICN M;5<5=BK A5B8 8 A:;040. 

#D4>F<>4. %>740=85 <>45;8. %>740=85 A5B8. %>740=85 A:;040.  
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&9@4 3.7. �B546?9A<9 D9EGDEB6. %B;84A<9 FD9I@9DAB= 4A<@4J<<. 

 B89?<DB64A<9 8BEF46>< CB88BAB6 HGD4@<. 

&9BD<S. %>740BL 8<8B0F8>==CN <>45;L 4>AB02:8 ?>44>=>2 DC@0<8, 

8A?>;L7CO C?@02;5=85 @5AC@A0<8, 3D-0=8<0F8N 8 M;5<5=BK ;>38AB8:8. 

#D4>F<>4.  >45;8@>20=85 ?@>872>4AB20. %>740=85 @5AC@A>2. 

 >45;8@>20=85 ?>3@C7:8 ?>44>=>2 2 DC@C.  >45;8@>20=85 4>AB02:8. 

&@5E<5@=0O 0=8<0F8O. �0?CA: <>45;8 8 0=0;87 @57C;LB0B>2. 

&9@4 3.8. #DB7D4@@AB9 GCD46?9A<9 6D9@9A9@ ;489D:><. 'CD46?9A<9 

EB;84A<9@ 479AFB6. 

&9BD<S. %>740BL 8<8B0F8>==CN <>45;L, 2 :>B>@>9 2@5<O 7045@6:8  

8 A>740=85 035=B>2 C?@02;ONBAO ?@>3@0<<=>. 

#D4>F<>4. #@>3@0<<=>5 C?@02;5=85 2@5<5=5< 7045@6:8. #@>3@0<<=>5 

C?@02;5=85 A>740=85< 035=B>2. �0?CA: <>45;8 8 0=0;87 @57C;LB0B>2. 

&9@4 3.9.  B89?<DB64A<9 EF4A>B6 E '#'. �<A4@<K9E><9 E6B=EF64. 

&9BD<S. %>740BL 8<8B0F8>==CN <>45;L AB0=:0 A +#', 8A?>;L7CO 

48=0<8G5A:85 A2>9AB20 4;O >B>1@065=8O A>AB>O=8O AB0=:0 8 ?>;>65=8O 

703>B>2:8. 

#D4>F<>4. %>740=85 M;5<5=B>2 <>45;8. %>740=85 3D-0=8<0F88. 

�A?>;L7>20=85 48=0<8G5A:8E A2>9AB2: A>AB>O=85 AB0=:0. #>;>65=85 

703>B>2:8. �0?CA: <>45;8 8 0=0;87 @57C;LB0B>2. 

&9@4 3.10 �4M<F4 >9=E4 «�B7<EF<>4 E>?484». 

#D4>F<>4. %>15@8B5 8 ?@>0=0;878@C9B5 2A5 4>ABC?=K5 40==K5 > @01>B5 

A:;040. #@54;>68B5 :>=:@5B=>5 @5H5=85 ?@>1;5<K, >A=>20==>5 =0 @57C;LB0B0E 

0=0;870 40==KE. %>740=85 8<8B0F8>==>9 <>45;8 @01>BK A:;040 2 AnyLogic. 

#>43>B>2:0 ?@575=B0F88.  

&9@4 4. �9EC<?BFAO9 ?9F4F9?PAO9 4CC4D4FO (�#��).  

&9@4 4.1. �6989A<9 6 �#��. �AEFDG>F4: CB F9IA<>9 59;BC4EABEF<. 

�6989A<9 6 <EFBD<R < F<CO �#��. &9BD9F<K9E><9 BEAB6O �#��. 
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&9BD<S. �=AB@C:B06 ?> &�. #@8=F8?K ?@>5:B8@>20=8O 8 AB@>5=8O 

<C;LB8:>?B5@>2. &8?K 15A?8;>B=KE ;5B0B5;L=KE 0??0@0B>2. �AB>@8O @0728B8O 

:204@>:>?B5@>2. 

#D4>F<>4. �5<>=AB@0F8O @07;8G=KE B8?>2 �#��. "17>@ :><?>=5=B>2 

�#��. $0AA<>B@5=85 >A=>2=KE MB0?>2 ?>43>B>2:8 : ?>;5BC, ?@>25@:0 10B0@58, 

?@>?5;;5@>2, 40BG8:>2 8 B.4. 

&9@4 4.2. %5BD>4 59EC<?BFAOI 46<4J<BAAOI E<EF9@. �A4>B@EF6B  

E B5BDG8B64A<9@. �BAEFDG<DB64A<9 >648DB>BCF9D4 < A4EFDB=>< CB?9FAB7B 

>BAFDB??9D4. 

&9BD<S. %1>@:0 15A?8;>B=KE 0280F8>==KE A8AB5<. "A=>2=K5 

:><?>=5=BK :204@>:>?B5@0. �=AB@C<5=BK 8 >1>@C4>20=85 4;O A1>@:8. &5E=8:0 

157>?0A=>AB8 ?@8 A1>@:5. #@8=F8?K @01>BK :204@>:>?B5@0. !0AB@>9:0 

?>;5B=>3> :>=B@>;;5@0.  

#D4>F<>4. %1>@:0 :204@>:>?B5@0. #>43>B>2:0 @0<K. 'AB0=>2:0 

42830B5;59. 'AB0=>2:0 @53C;OB>@>2 >1>@>B>2. 'AB0=>2:0 ?>;5B=>3> 

:>=B@>;;5@0.  #>4:;NG5=85 A8AB5<K ?8B0=8O. 'AB0=>2:0 ?@>?5;;5@>2. 

#>4:;NG5=85 FPV A8AB5<K. #>4:;NG5=85 ?>;5B=>3> :>=B@>;;5@0  

: :><?LNB5@C.  

&9@4 4.3. #<?BF<DB64A<9. "5GK9A<9 GCD46?9A<R >648DB>BCF9DB@  

6 6<DFG4?PAB@ E<@G?SFBD9. 

&9BD<S. #@8=F8?K C?@02;5=8O :204@>:>?B5@><. "A=>2=K5 42865=8O: �07 

(Throttle): '?@02;5=85 >1I59 A:>@>ABLN 2@0I5=8O @>B>@>2, >?@545;O5B 2KA>BC 

?>;5B0. �@5= (Roll): !0:;>= :204@>:>?B5@0 2;52> 8;8 2?@02>. &0=306 (Pitch): 

!0:;>= :204@>:>?B5@0 2?5@54 8;8 =0704. $KA:0=85 (Yaw): #>2>@>B 

:204@>:>?B5@0 2>:@C3 25@B8:0;L=>9 >A8. �>>@48=0F8O 42865=89.  $568<K 

?>;5B0. �><?>=5=BK :204@>:>?B5@0 8 8E 2;8O=85 =0 ?>;5B. 

#D4>F<>4. "B@01>B:0 =02K:>2 ?8;>B8@>20=8O 2 28@BC0;L=>9 A@545. 

&9@4 4.4. &9BD<S DGKAB7B 6<;G4?PAB7B C<?BF<DB64A<S. 

&9BD<S. &5>@8O @CG=>3> 287C0;L=>3> ?8;>B8@>20=8O.  
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#D4>F<>4. �K1>@ <5AB0: "B:@KB0O <5AB=>ABL, 240;8 >B ?@5?OBAB289  

8 ;N459. #@54?>;5B=0O ?@>25@:0: #@>25@:0 70@O40 10B0@58, A>AB>O=8O 

?@>?5;;5@>2, 8A?@02=>AB8 4@>=0 8 ?C;LB0. �=0:><AB2> A M;5<5=B0<8 

C?@02;5=8O: "B@01>B:0 42865=89 AB8:0<8 =0 ?C;LB5. "A=>2=K5 C?@06=5=8O.  

&9@4 4.5. #B?9FO A4 >648DB>BCF9D9. �;GK9A<9 GCD4:A9A<=.  

&9BD<S. #;02=>ABL 8 B>G=>ABL. #>AB>O==K9 :>=B@>;L. �40?B0F8O  

: CA;>28O<.  

#D4>F<>4. !0CG8BLAO ?;02=> 27;5B0BL 8 A048BLAO, :>=B@>;8@>20BL 2KA>BC 

8 ?>;>65=85. '45@6820BL :204@>:>?B5@ 2 7040==>9 B>G:5 2 ?@>AB@0=AB25. 

#5@5<5I0BLAO ?> ?@O<>9 ;8=88, A>E@0=OO ?>AB>O==CN 2KA>BC 8 :C@A. #;02=> 

?>2>@0G820BL :204@>:>?B5@ 2>:@C3 25@B8:0;L=>9 >A8. �>>@48=8@>20BL 

42865=8O 8 2K?>;=OBL ?>A;54>20B5;L=K5 ?>2>@>BK. $0728BL :>>@48=0F8N, 

B>G=>ABL 8 ?@>AB@0=AB25==>5 <KH;5=85. �57>?0A=> >1;5B0BL @07;8G=K5 

?@5?OBAB28O, A>E@0=OO :>=B@>;L =04 :204@>:>?B5@><. 

&9@4 4.6. #DB7D4@@<DB64A<9 6;?ёF4 < CBE48>< 59EC<?BFAB7B 

?9F4F9?PAB7B 4CC4D4F4. !4C<E4A<9 >B84 6 CDB7D4@@9 Scratch-2. 

&9BD<S. "A=>2=K5 1;>:8 Scratch 4;O C?@02;5=8O 4@>=><. �;3>@8B< 27;ёB0 

8 ?>A04:8. �>>@48=0BK: %8AB5<0 :>>@48=0B, 8A?>;L7C5<0O 4;O >?@545;5=8O 

?>;>65=8O 4@>=0 (X, Y, Z). �@04CAK: �48=8F0 87<5@5=8O C3;>2 ?>2>@>B0 4@>=0. 

*8:;K (Loops): #>2B>@5=85 1;>:0 :><0=4 =5A:>;L:> @07. 'A;>28O (Conditional 

statements): �K?>;=5=85 1;>:0 :><0=4 B>;L:> ?@8 2K?>;=5=88 >?@545;ё==>3> 

CA;>28O. 

#D4>F<>4. #@>3@0<<8@>20=85 27;ёB0 8 ?>A04:8.  

&9@4 4.7. �OCB?A9A<9 >B@4A8 «D4;6BDBF», «<;@9A9A<9 6OEBFO», 

«<;@9A9A<9 CB;<J<<». �OCB?A9A<9 CB;<J<BA<DB64A<S CB @9F>4@. 

&9BD<S. �><0=40 «$072>@>B». �><0=40 «�7<5=5=85 2KA>BK». �><0=40 

«�7<5=5=85 ?>78F88». �K?>;=5=85 ?>78F8>=8@>20=8O ?> <5B:0<.  

#D4>F<>4. �7;5B8B5 =0 =51>;LHCN 2KA>BC (1-2 <5B@0). #;02=> 

?>2>@0G8209B5 4@>= 2;52> 8 2?@02>, C45@6820O ?>AB>O==CN 2KA>BC  
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8 ?>;>65=85. #>?@>1C9B5 2K?>;=8BL @072>@>B =0 360 3@04CA>2. "1@0B8B5 

2=8<0=85 =0 A:>@>ABL 2@0I5=8O 8 AB018;L=>ABL 4@>=0. 

&9@4 4.8. #DB7D4@@<DB64A<9 7DGCCB6B7B CB?ёF4. (BG >BCF9DB6 <; 5C?4, 

6OCB?ASRM<I CB?9F 6 46FBAB@AB@ D9:<@9. 

&9BD<S. "A=>2=K5 ?@8=F8?K. !5>1E>48<K5 B5E=>;>388. �;3>@8B<K 

3@C??>2>3> C?@02;5=8O.  5@K 157>?0A=>AB8.  

#D4>F<>4. #>43>B>2:0 >1>@C4>20=8O 8 #". $07@01>B:0 AF5=0@8O ?>;5B0. 

#@>3@0<<8@>20=85 4@>=>2. &5AB8@>20=85 2 A8<C;OB>@5 (>1O70B5;L=>). 

$50;L=K5 ?>;5BK. �@>=K 4>;6=K AD>@<8@>20BL D83C@C :204@0B0 2 2>74CE5, 

70B5< B@5C3>;L=8:0, 0 ?>B>< 2KAB@>8BLAO 2 ;8=8N. 

&9@4 4.9. %<@G?SFBDO CB?9FB6 �#��. 

&9BD<S. #@>3@0<<=>5 >15A?5G5=85, 8<8B8@CNI55 D878:C ?>;5B0 �#��  

8 ?>72>;ONI55 ?>;L7>20B5;N C?@02;OBL 28@BC0;L=K< 4@>=>< 2 @07;8G=KE 

CA;>28OE. 

#D4>F<>4. #@>9B8 >1CG0NI85 <8AA88, GB>1K >A2>8BL 107>2K5 =02K:8 

C?@02;5=8O 4@>=><. !0CG8BAO 27;5B0BL, A048BLAO, C45@6820BL 2KA>BC  

8 ?>78F8N, 2K?>;=OBL ?>2>@>BK 8 ?5@5<5I0BLAO ?> ?@O<>9. #@0:B8:>20BLAO  

2 @07;8G=KE CA;>28OE (25B5@, 4>64L, BC<0=). 

&9@4 4.10. �FB7B6O9 EBD96AB64A<S. #D46<?4 CDB6989A<S EBD96AB64A<=. 

#D4>F<>4. ?@>25@:0 B5>@5B8G5A:8E 7=0=89, 45<>=AB@0F8O =02K:>2 

?8;>B8@>20=8O, >F5=:0 A?>A>1=>AB8 @5H0BL ?@0:B8G5A:85 7040G8  

A 8A?>;L7>20=85< �#��. 

&9@4 5. 3D-@B89?<DB64A<9.  

&9@4 5.1. 3D-@540:B>@ Blender: 8=B5@D59A, 8=AB@C<5=BK, >A=>2=K5 

>?5@0F88. 

&9BD<S. !0CG8BLAO >A=>2=K< >?5@0F8O< <>45;8@>20=8O, B@0=AD>@<0F88 

8 @01>BK A >1J5:B0<8. 

#D4>F<>4. "A2>8BL 8=AB@C<5=BK 2K1>@0, ?5@5<5I5=8O, 2@0I5=8O  

8 <0AHB018@>20=8O. !0CG8BLAO 4>102;OBL 8 @540:B8@>20BL ?@8<8B82K. 
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#>7=0:><8BLAO A >A=>2=K<8 <>48D8:0B>@0<8. %>74020BL 8 =0AB@0820BL 

<0B5@80;K. !0AB@0820BL >A25I5=85 8 2K?>;=OBL @5=45@8=3. 

&9@4 5.2. %B;84A<9 3D-@B89?9= B5N9>FB6: 8B@4, 89D96PS, :<6BFAO9. 

&9BD<S. "7=0:><8BLAO A >A=>2=K<8 B5E=8:0<8 <>45;8@>20=8O. 

"?@545;8BL MB0?K A>740=8O 3D-<>45;8. $0AA<>B@5BL D0:B>@K, 2;8ONI85  

=0 2K1>@ B5E=8:8 <>45;8@>20=8O. 

#D4>F<>4. %>740BL AB2>; 8 25B28 45@520, 8A?>;L7CO :@82K5 �57L5. 

#@5>1@07>20BL :@82K5 2 A5B:C. %>740BL ;8ABLO 45@520. %>740BL <0B5@80;K 4;O 

AB2>;0 8 ;8ABL52. 

&9@4 5.3. &9>EFGD<DB64A<9 3D-@B89?9=. �@CBDF < Q>ECBDF 3D-@B89?9=.  

&9BD<S. "A2>8BL <5B>4K =0=5A5=8O B5:ABC@ =0 3D-<>45;8  

4;O @50;8AB8G=>3> 2=5H=53> 2840. 

#D4>F<>4. "7=0:><8BLAO A >A=>2=K<8 D>@<0B0<8 3D-<>45;59. 

!0CG8BLAO 8<?>@B8@>20BL <>45;8 2 Blender. !0CG8BLAO M:A?>@B8@>20BL <>45;8 

87 Blender. 'G8BK20BL >A>15==>AB8 @07;8G=KE D>@<0B>2. 

&9@4 5.4. �4M<F4 CD9;9AF4J<= CDB9>F4.  

#D4>F<>4. +5B:> 8 AB@C:BC@8@>20=> ?@54AB028BL ?@>5:B. 

#@>45<>=AB@8@>20BL B5E=8G5A:85 =02K:8 8 7=0=8O. "1>A=>20BL 2K1>@ 

@5H5=89 8 B5E=8:. "B25B8BL =0 2>?@>AK 0C48B>@88. 

&9@4 6. $45BF4 E 84AAO@< 8<EF4AJ<BAAB7B ;BA8<DB64A<S �9@?< (���).  

&9@4 6.1. �;GK9A<9 4F@BEH9DO. 

&9BD<S. #>=OBL ?@8=F8?K ��� 8 53> ?@8<5=5=85 4;O 87CG5=8O 

0B<>AD5@K. 

#D4>F<>4. �03@C78BL 8 >1@01>B0BL 40==K5 ���. $0AAG8B0BL 8=45:A 

>1;0G=>AB8 8;8 A>45@60=8O 0M@>7>;59. �87C0;878@>20BL @57C;LB0BK. %45;0BL 

2K2>4K >1 0B<>AD5@=KE CA;>28OE. 

&9@4 6.2. �;GK9A<9 ;9@AB= CB69DIABEF<. 

&9BD<S. $0AA<>B@5BL @07;8G=K5 B8?K 40==KE ��� 8 8E ?@8<5=5=85  

4;O 87CG5=8O 75<=>9 ?>25@E=>AB8. 'A2>8BL >A=>2K >1@01>B:8 8 0=0;870 40==KE 

���. 
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#D4>F<>4. �03@C78BL 40==K5 ��� 2 QGIS. �87C0;878@>20BL 

<C;LB8A?5:B@0;L=K5 87>1@065=8O. �KG8A;8BL 8=45:A @0AB8B5;L=>AB8 (NDVI). 

�;0AA8D8F8@>20BL 40==K5 ��� 4;O A>740=8O B5<0B8G5A:>9 :0@BK. 

&9@4 6.3. �;GK9A<9 B>94A4. 

&9BD<S. %D>@<8@>20BL ?>=8<0=85 ?@8=F8?>2 8A?>;L7>20=8O ���  

4;O 87CG5=8O >:50=0, 53> A2>9AB2 8 ?@>F5AA>2. 

#D4>F<>4. �03@C78BL 40==K5 > B5<?5@0BC@5 ?>25@E=>AB8 >:50=0 (SST)  

2 QGIS. �87C0;878@>20BL 40==K5 SST. �KG8A;8BL AB0B8AB8G5A:85 ?0@0<5B@K 

SST (A@54=55, <8=8<C<, <0:A8<C<). %>740BL :0@BC @0A?@545;5=8O B5<?5@0BC@K 

?>25@E=>AB8 >:50=0. 

&9@4 6.4. �;GK9A<9 >D<BEH9DO. 

&9BD<S. %D>@<8@>20BL ?>=8<0=85 ?@8=F8?>2 8A?>;L7>20=8O ��� 4;O 

87CG5=8O :@8>AD5@K, 55 :><?>=5=B>2 8 87<5=5=89. 

#D4>F<>4. �03@C78BL 40==K5 > :>=F5=B@0F88 <>@A:>3> ;L40 2 QGIS. 

�87C0;878@>20BL 40==K5 > :>=F5=B@0F88 <>@A:>3> ;L40. �KG8A;8BL ?;>I04L 

<>@A:>3> ;L40 4;O >?@545;5==>3> @538>=0. %@02=8BL 40==K5 > ?;>I048 

<>@A:>3> ;L40 70 @07=K5 3>4K. 

&9@4 6.5. �9B@9FD<K9E>4S >BDD9>J<S. &9@4F<K9E>4S B5D45BF>4. 

&9BD<S. %D>@<8@>20BL ?>=8<0=85 ?@8=F8?>2 35><5B@8G5A:>9 8 

B5<0B8G5A:>9 >1@01>B:8 40==KE ��� 4;O ?>2KH5=8O B>G=>AB8 8 

8=D>@<0B82=>AB8 0=0;870. 

#D4>F<>4. !0CG8BLAO 2K?>;=OBL 35><5B@8G5A:CN :>@@5:F8N 8 

B5<0B8G5A:CN >1@01>B:C 40==KE ��� 2 QGIS. 

&9@4 6.6. %B;84A<9 >4DF < @B89?9= @9EFABEF<, @BA<FBD<A7 CD<DB8AOI 

D9EGDEB6, 4A4?<; < CDB7AB;<DB64A<9 CB7B8O, <;GK9A<9 >?<@4F<K9E><I 

<;@9A9A<=. 

#D4>F<>4. #>=OBL, :0: 40==K5 ��� 8A?>;L7CNBAO 4;O 0=0;870 B5:CI59 

?>3>4K 8 ?@>3=>78@>20=8O 1C4CI59. "?@545;8BL, :0:85 ?0@0<5B@K ?>3>4K 

<>6=> 87<5@OBL A ?><>ILN ���. $0AA<>B@5BL, :0: 40==K5 ��� 8=B53@8@CNBAO 
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2 <>45;8 ?@>3=>78@>20=8O ?>3>4K. #>=OBL @>;L ��� 2 <>=8B>@8=35 

M:AB@5<0;L=KE ?>3>4=KE O2;5=89. 

&9@4 6.7. �4M<F4 <FB7B6B= D45BFO. 

#D4>F<>0. +5B:> AD>@<C;8@>20BL F5;8 8 7040G8 8AA;54>20=8O. 

"1>A=>20BL 2K1>@ 40==KE ��� 8 <5B>4>2 >1@01>B:8. #@54AB028BL @57C;LB0BK 

@01>BK 2 AB@C:BC@8@>20==>< 8 =03;O4=>< 2845. #@>45<>=AB@8@>20BL 

?>=8<0=85 B5>@5B8G5A:8E >A=>2 ���. #>43>B>28BLAO : >B25B0< =0 2>?@>AK.  

&9@4 7. #DB9>FA4S 89SF9?PABEFP.  

&9@4 7.1. #DB5?9@4F<;4J<S. #B<E> < HBD@G?<DB6>4 CDB5?9@O 

&9BD<S. "?@545;5=85 ?@>1;5<0B870F88: ?@>F5AA 2KO2;5=8O 8 G5B:>9 

D>@<C;8@>2:8 ?@>1;5<K, B@51CNI59 @5H5=8O. #>G5<C ?@>1;5<0B870F8O - 

:;NG52>9 MB0? ?@>5:B=>9 45OB5;L=>AB8? 

#D4>F<>4. �0640O 3@C??0 ?>;CG05B :0@B>G:C A >?8A0=85< ?@>1;5<=>9 

>1;0AB8 (=0?@8<5@, «H:>;L=0O AB>;>20O», «>1I5AB25==K9 B@0=A?>@B», 

«M:>;>38O 42>@0»). 

&9@4 7.2. �>FG4?PABEFP CDB9>F4.  9FB8O 79A9D4J<< <89=. 

&9BD<S. "?@545;5=85 0:BC0;L=>AB8: AB5?5=L A>>B25BAB28O ?@>5:B0 

?>B@51=>ABO< 8 8=B5@5A0< F5;52>9 0C48B>@88, 0 B0:65 A>2@5<5==K< 

B5=45=F8O< 8 2K7>20<. #>G5<C 0:BC0;L=>ABL - :;NG52>9 D0:B>@ CA?5E0 

?@>5:B0?  

#D4>F<>4. $0AA<>B@5=85 ?@>1;5<K A H5AB8 @07=KE B>G5: 7@5=8O 

(M<>F88, D0:BK, >?B8<87<, ?5AA8<87<, B2>@G5AB2>, :>=B@>;L). #><>305B 

871560BL >4=>AB>@>==53> 273;O40 8 CG5ABL 2A5 0A?5:BK ?@>1;5<K. 

&9@4 7.3. &9?P CB SMART. �484K< CDB9>F4. 

&9BD<S. (>@<C;8@>20BL F5;L ?@>5:B0 2 A>>B25BAB288 A :@8B5@8O<8 

SMART, 0 B0:65 >?@545;OBL :>=:@5B=K5 7040G8, =5>1E>48<K5 4;O 4>AB865=8O 

?>AB02;5==>9 F5;8. 

#D4>F<>4. �0640O 3@C??0 ?>;CG05B :0@B>G:C A >?8A0=85< ?@>5:B=>9 

8458 (=0?@8<5@, «%>740=85 H:>;L=>3> @048>», «"@30=870F8O 2>;>=B5@A:>3> 

42865=8O ?> C1>@:5 <CA>@0», «$07@01>B:0 <>18;L=>3> ?@8;>65=8O 4;O ?>8A:0 
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?>B5@O2H8EAO 682>B=KE»). �040G0: AD>@<C;8@>20BL F5;L ?@>5:B0  

2 A>>B25BAB288 A :@8B5@8O<8 SMART. 

&9@4 7.4. %5BD <AHBD@4J<<, CDB6989A<9 <EE?98B64A<=. 

&9BD<S. "1>A=>20=85 0:BC0;L=>AB8 ?@>5:B0. "?@545;5=85 ?>B@51=>AB59 

F5;52>9 0C48B>@88. �=0;87 :>=:C@5=B>2. �K1>@ >?B8<0;L=KE @5H5=89. 

"F5=:0 @57C;LB0B>2 ?@>5:B0.   5B>4K A1>@0 8=D>@<0F88. "?@545;5=85 

8AA;54>20=8O. &8?K 8AA;54>20=89, 8A?>;L7C5<KE 2 ?@>5:B0E. 

#D4>F<>4. �K1@0BL >48= 87 <5B>4>2 8AA;54>20=8O (>?@>A, 8=B5@2LN, 

=01;N45=85) 8 @07@01>B0BL ?;0= 8AA;54>20=8O 4;O 2K1@0==>9 B5<K ?@>5:B0. 

#;0= 4>;65= 2:;NG0BL F5;L, 7040G8, F5;52CN 0C48B>@8N, <5B>4K A1>@0 

40==KE, 8=AB@C<5=BK 0=0;870 40==KE 8 >68405<K5 @57C;LB0BK. 

&9@4 7.5. �BDB:A4S >4DF4. 

&9BD<S. "?@545;5=85 4>@>6=>9 :0@BK: 287C0;L=>5 ?@54AB02;5=85 ?;0=0 

?@>5:B0, >B>1@060NI55 :;NG52K5 MB0?K, 7040G8, @5AC@AK, A@>:8  

8 >B25BAB25==KE 70 2K?>;=5=85. �0G5< =C6=0 4>@>6=0O :0@B0? 

#D4>F<>4. 4;O 2K1@0==>9 B5<K ?@>5:B0 @07@01>B0BL 4>@>6=CN :0@BC, 

8A?>;L7CO >48= 87 ?@54;>65==KE D>@<0B>2. 

&9@4 7.6. #DBFBF<C 7BFB6B7B CDB8G>F4. 

#D4>F<>4. %>740BL ?@>B>B8? 3>B>2>3> ?@>4C:B0 (2 7028A8<>AB8  

>B 2K1@0==>9 B5<K 8 4>ABC?=KE <0B5@80;>2). 

&9@4 7.7. #D98;4M<F4 CDB9>F4 6 7DGCC9. 

#D4>F<>4. �@C??0 ?@54AB02;O5B A2>9 ?@>5:B ?5@54 0C48B>@859. 

#@54AB02;5=85 ?@>5:B0 2:;NG05B 2 A51O 2A5 :;NG52K5 M;5<5=BK, :>B>@K5 1C4CB 

?@8ACBAB2>20BL =0 8B>3>2>9 70I8B5. 

&9@4 7.8. "EAB6O E<?PAOI 6OEFGC?9A<=. 

#D4>F<>4. �0640O 3@C??0 ?>;CG05B 7040=85 ?>43>B>28BL :>@>B:CN 

?@575=B0F8N A2>53> ?@>5:B0. $07@01>B0BL AB@C:BC@C 2KABC?;5=8O, ?>43>B>28BL 

A;094K, ?@>4C<0BL >B25BK =0 2>7<>6=K5 2>?@>AK. 

&9@4 7.9. #D9;9AF4J<BAAO= QF4C CDB9>F4.  $45BF4 E CD9;9AF4J<9= 

CDB9>F4. 
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#D4>F<>4. �0:85 M;5<5=BK 4>;6=0 2:;NG0BL 2 A51O AB@C:BC@0 

?@575=B0F88 ?@>5:B0? �0:85 ?@8=F8?K =5>1E>48<> CG8BK20BL ?@8 A>740=88 

48709=0 A;094>2? �0: ?@028;L=> 8A?>;L7>20BL B5:AB, 87>1@065=8O, 3@0D8:8  

8 4803@0<<K? �0:85 >H81:8 G0I5 2A53> 2AB@5G0NBAO 2 ?@575=B0F8OE ?@>5:B>2? 

&9@4 7.10. �FB7B64S ;4M<F4 CDB9>F4. 

#D4>F<>4. �5<>=AB@0F8O >A2>5==KE 7=0=89, C<5=89 8 =02K:>2  

2 ?@>F5AA5 @50;870F88 ?@>5:B=>9 45OB5;L=>AB8, >F5=:0 @57C;LB0B>2 ?@>5:B0 8 

8E A>>B25BAB28O ?>AB02;5==K< F5;O< 8 7040G0<. 

 

1.3.6.  B8G?P «)4=F9>» 

&45?<J4 1.6. 

№ 
C/C 

!4;64A<9 D4;89?4 
(>9=E4), F9@O 

�B?<K9EF6B K4EB6 (BD@4 
4FF9EF4J<</>BAFDB

?S �E97B &9BD<S #D4>F<>4 

1. 

$4;89? 1. «"EAB6O 
F9BD<< D9L9A<S 
<;B5D9F4F9?PE><I ;484K 

(&$��). "EAB6O 2D-

@B89?<DB64A<S, 
69>FBDAB= 7D4H<>< < 
?4;9DAB= D9;><» 

54 15,5 38,5  

1.1. 

�2545=85 2 B5<0B8:C 
&$��. #>AB0=>2:0 
?@>1;5<=>9 A8BC0F88 

8 3 5 

$5H5=85 7040G &$�� 
=0 @0728B85 
8=65=5@=>9 ;>38:8 

1.2. �075@=K5 B5E=>;>388. 4 1 3 
�5A540, ?@0:B8G5A:0O 
@01>B0 

1.3. 

"A=>2K 2D-

<>45;8@>20=8O 8 
25:B>@=>9 3@0D8:8 

19 6 13 

&5:CI89 :>=B@>;L, 
@5H5=85 
?@0:B8G5A:8E 7040G 

1.4. 

#@>5:B8@>20=85 8 
873>B>2;5=85 8745;8O =0 
;075@=>< AB0=:5 

20 5 15 
#5403>38G5A:>5 
=01;N45=85 

1.5. 
%1>@:0 :>=AB@C:F88 
8745;8O. 1 0 1 #@0:B8G5A:0O @01>B0 

1.6. 

&5AB>2K5 8A?KB0=8O 8 
<>48D8:0F8O 
@07@01>B:8. 

1 0 1 
�5A540, ?@0:B8G5A:0O 
@01>B0 
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1.7. 

"A=>2K ?@>5:B=>3> 
4>:C<5=B8@>20=8O. 
#>43>B>2:0 ?@575=B0F88 

1 0,5 0,5 
#5403>38G5A:>5 
=01;N45=85. 

2. 

$4;89? 2. «"EAB6O 3D - 
@B89?<DB64A<S < 3D - 
C9K4F<» 

37 8 29  

2.1. 

"A=>2K B@ёE<5@=>3> 
?@54AB02;5=8O >1J5:B>2 
8 3D-<>45;8@>20=8O 

4 0,5 3,5 

&5:CI89 :>=B@>;L, 
#>8A: 40==KE 2 
8=B5@=5B5 

2.2. 
#@0:B8:C< ?> 3D-

<>45;8@>20=8N 
8 1 7 

&5:CI89 :>=B@>;L, 
@5H5=85 
?@0:B8G5A:8E 7040G 

2.3. 

�=0:><AB2> A 
B5E=8G5A:8<8 
>A>15==>ABO<8 
>1>@C4>20=8O 
0448B82=KE B5E=>;>389 

4 1 3 

&5:CI89 :>=B@>;L, 
#>8A: 40==KE 2 
8=B5@=5B5 

2.4. %;09A8=3 11 2,5 8,5 
#5403>38G5A:>5 
=01;N45=85. 

2.5. 3D-?5G0BL 9 2,5 6,5 
#5403>38G5A:>5 
=01;N45=85. 

2.6. 

"A=>2K ?@>5:B=>3> 
4>:C<5=B8@>20=8O. 
#>43>B>2:0 ?@575=B0F88 

1 0,5 0,5 
�5A540, ?@0:B8G5A:0O 
@01>B0. 

3. 

$4;89? 3. «"EAB6O 
D45BFO A4 HD9;9DAB@ 
EF4A>9 E +#'» 

31 9 22  

3.1. 
"1;0ABL ?@8<5=5=8O 
D@575@=KE B5E=>;>389 

5 2 3 &5:CI89 :>=B@>;L,  

3.2. 
"A=>2K @570=8O 
<0B5@80;>2. 14 4 10 

&5:CI89 :>=B@>;L, 
@5H5=85 
?@0:B8G5A:8E 7040G 

3.3. 

#>43>B>2:0 ?@>3@0<< 
4;O D@575@=>3> AB0=:0 A 
+#'. 

6 1,5 4,5 &5:CI89 :>=B@>;L,  

3.4. 

�73>B>2;5=85 8745;8O =0 
D@575@=>< AB0=:5 A 
+#'. 
#@>25@:0 =0 
A>>B25BAB285 
70O2;5==K< ?0@0<5B@0<. 

6 1,5 4,5 

&5:CI89 :>=B@>;L, 
@5H5=85 
?@0:B8G5A:8E 7040G 
#5403>38G5A:>5 
=01;N45=85. 

4. 
$4;89? 4. «"EAB6O 
F9IAB?B7<< C4=><» 20 6 14  

4.1. �2545=85 2 B5<0B8:C. 2 1 1 �5A540  
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4.2. 

"A2>5=85 
8=AB@C<5=B0@8O 4;O 
?09:8. 

6 2 4 &5:CI89 :>=B@>;L,  

4.3. #@>5:B8@>20=85 8745;8O 4 1 3 

&5:CI89 :>=B@>;L, 
@5H5=85 
?@0:B8G5A:8E 7040G 

4.4. 
�73>B>2;5=85 8745;8O 
<5B>4>< ?09:8 

4 1 3 

&5:CI89 :>=B@>;L, 
@5H5=85 
?@0:B8G5A:8E 7040G 

4.5. 

&5AB>2K5 8A?KB0=8O, 
<>48D8:0F8O 
@07@01>B:8, ?>43>B>2:0 
?@575=B0F88 

4 1 3 
#5403>38G5A:>5 
=01;N45=85. 

5. 
�4M<F4 CDB9>F4/ 
CD9;9AF4J<S 2 0 2 �0I8B0 ?@>5:B0 

 �FB7B: 144 37,5 116,5  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4. 
 B8G?P «)4=F9>» 

&9@4 1. «"EAB6O F9BD<< D9L9A<S <;B5D9F4F9?PE><I ;484K (&$��). 
"EAB6O 2D-@B89?<DB64A<S, 69>FBDAB= 7D4H<>< < ?4;9DAB= D9;><». 

&9@4 1.1. �6989A<9 6 F9@4F<>G &$��. #BEF4AB6>4 CDB5?9@AB= 

E<FG4J<<. 

&9BD<S. #>=OB85 ?@>5:B=KE >3@0=8G5=89. "A=>2K &$�� (<>73>2>9 

HBC@<, <5B>4 D>:0;L=KE >1J5:B>2), 4@C38E <5B>4>2 B5>@88 @5H5=8O 

87>1@5B0B5;LA:8E 7040G 8 <5B>4>2 ?>8A:0 B5E=8G5A:8E @5H5=89, 

87>1@5B0B5;LA:>9 @07<8=:8. #>=OB85 ?@>4C:B82=>3> <KH;5=8O, 8=65=5@=KE 

>3@0=8G5=89. 

#D4>F<>4. �=0;87 ?@>1;5<=>9 A8BC0F88, ?@54AB02;5==>9 2 2845 D878:>-

8=65=5@=>3> >3@0=8G5=8O, 35=5@0F8O 8 >1AC645=85 <5B>4>2 55 @5H5=8O  

8 2>7<>6=>AB8 4>AB865=8O 8450;L=>3> :>=5G=>3> @57C;LB0B0. 

&9@4 1.2. �4;9DAO9 F9IAB?B7<<. 

&9BD<S.  �075@. #@8<5=5=85 ;075@0. �075@=K9 AB0=>: 53> M;5<5=BK  

8 >A=>20 @01>BK A =8<. $8A:8 8A?>;L7>20=8O ;075@=>3> >1>@C4>20=8O, B5E=8:0 

157>?0A=>AB8 8 >E@0=K B@C40 ?@8 @01>B5 A ;075@=K< AB0=:><. 
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#D4>F<>4. �=0:><AB2> A :>=AB@C:F859 ;075@=>3> AB0=:0. $071>@ B5E=8:8 

157>?0A=>AB8, @8A:>2 8 <5B>4>2 8E ?@54>B2@0I5=8O. �KO2;5=8O 

B5E=>;>38G5A:8E >3@0=8G5=89 ;075@=>3> AB0=:0. 

&9@4 1.3. "EAB6O 2D-@B89?<DB64A<S < 69>FBDAB= 7D4H<><». 

&9BD<S. �=0:><AB2> A >A=>20<8 42CE<5@=>3> G5@G5=8O 8 25:B>@=>9 

3@0D8:8 =0 ?@8<5@5 ?@>3@0<<K CorelDraw: 8=AB@C<5=BK, 8=B5@D59A  

8 2>7<>6=>AB8. "A>15==>AB8 ?>43>B>2:8 G5@B5659 : @01>B5 A ;075@=K< 

AB0=:><. 

#D4>F<>4. %>740=85 G5@B560 2 ?@>3@0<<5 CorelDraw 8 ?>43>B>2:0  

: ;075@=>9 @57:5 =0 ?@8<5@5 A>740=8O ?@>AB>3> 0@B5D0:B0. 

1.4. #DB9>F<DB64A<9 < <;7BFB6?9A<9 <;89?<S A4 ?4;9DAB@ EF4A>9. 

&9BD<S. "A>15==>AB8 A>740=8O 25:B>@=KE G5@B5659 A1>@=KE 8745;89 2 

?@>3@0<<5 CorelDraw. 

#D4>F<>4. %>740=85 25:B>@=>3> G5@B560 8745;8O 2 ?@>3@0<<5 CorelDraw 

A CG5B>< B5E=>;>38G5A:8E 8 8=65=5@=KE >3@0=8G5=89. �73>B>2;5=85 

M;5<5=B>2 8745;8O =0 ;075@=>< AB0=:5. 

&9@4 1.5. %5BD>4 >BAEFDG>J<< <;89?<S. 

#D4>F<>4.  "A>15==>AB8 A1>@:8 M;5<5=B>2, 2K@570==KE =0 ;075@=>< 

AB0=:5. %1>@:0 @07@01>B0==>3> 8745;8O 87 873>B>2;5==KE M;5<5=B>2. 

&9@4 1.6. &9EFB6O9 <ECOF4A<S < @B8<H<>4J<S D4;D45BF><. 

#D4>F<>4. #>43>B>2:0 8 ?@>2545=85 8A?KB0=89 8745;8O =0 2K?>;=5=85 

?>AB02;5==KE 7040G. #> 8B>30< 8A?KB0=89 2KO2;5=85 =54>AB0B:>2 

:>=AB@C:F88, 2=5A5=85 ?>?@02>:, 8A?@02;5=85 8 <>45@=870F8O @07@01>B:8. 

&9@4 2. "EAB6O 3D - @B89?<DB64A<S < 3D – C9K4F<. 
&9@4 2.1. "EAB6O FDёI@9DAB7B CD98EF46?9A<S B5N9>FB6 < 3D-

@B89?<DB64A<S. 

&9BD<S. &@ёE<5@=>5 ?@54AB02;5=85 >1J5:B>2. %8AB5<0 :>>@48=0B. 

#;>A:>ABL 8 ?@O<0O 2 ?@>AB@0=AB25. "1Jё<=K5 3@0D8G5A:85 ?@8<8B82K. 3D-

<>45;8 2 28@BC0;L=>< <8@5, A>740=85 B@ёE<5@=KE >1J5:B>2. "A=>2K %�#$, 
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A@54K 3D-<>45;8@>20=8O SolidWorks, �><?0A 3d, TinkerCAD, SketchUp 

8=B5@D59AK 8 ?0=5;8 8=AB@C<5=B>2. 

#D4>F<>4. �7CG5=85 A@54K 3D-<>45;8@>20=8O, ?>MB0?=>5 A>740=85 

?@>ABKE <>45;59 4;O 87CG5=8O 2>7<>6=>AB59 %�#$ (�><?0A 3�). 

&9@4 2.2. #D4>F<>G@ CB 3D-@B89?<DB64A<R. 

&9BD<S. "A>15==>AB8 A>740=8O 3D-<>45;59 ?> G5@B560< 8 MA:870< 2 A@545 

�><?0A 3�. $01>B0 A 87<5@8B5;L=K<8 8=AB@C<5=B0<8, ?>=OB85 <0AHB010. 

#D4>F<>4. #@>5:B8@>20=85 <>45;8 2K1@0==>3> 8745;8O 2 �><?0A 3� 

@07@01>B:0 8 A>740=85 3D-<>45;8 ?> A35=5@8@>20==><C @0=55 MA:87C. 

&9@4 2.3. �A4>B@EF6B E F9IA<K9E><@< BEB59AABEFS@< B5BDG8B64A<S 

488<F<6AOI F9IAB?B7<=. 

&9BD<S. #@>F5AA 3D-?5G0B8, :;0AA8D8:0F8O 3D-?@8=B5@>2. "A>15==>AB8 

8 8=65=5@=K5 >3@0=8G5=8O 0448B82=KE B5E=>;>389. #@>F5AA ?>43>B>2:8 3D-

<>45;59 : ?5G0B8. #@8<5=5=85 3D-?5G0B8 2 ?>2A54=52=>9 687=8. 

#D4>F<>4. &5E=>;>38G5A:0O ?>43>B>2:0 3D<>45;8 : ?5G0B8 A CG5B>< 

B5E=>;>38G5A:8E >3@0=8G5=89 >1>@C4>20=8O. 

&9@4 2.4. %?4=E<A7. 

&9BD<S. #@>3@0<<=>5 >15A?5G5=85 4;O 3D-?5G0B8. 

#D4>F<>4. #>43>B>2:0 7040=8O 4;O ?5G0B8: 8<?>@B 3D-<>45;8 8 2K1>@ 

<0B5@80;0, @0A?>;>65=85 3D-<>45;8 =0 @01>G5< AB>;5 ?@8=B5@0, A>740=85  

8 <>48D8:0F8O ?>445@65:, 70?CA: 3D-?@8=B5@0. 

&9@4 2.5. 3D-C9K4FP. 

&9BD<S. &5E=8:0 157>?0A=>AB8 8 >E@0=0 B@C40 ?@8 @01>B5 A 3D-?@8=B5@><. 

"F5=:0 @8A:>2 ?@8 @01>B5 A >1>@C4>20=85<. 

#D4>F<>4. #5G0BL 8745;8O, :>=B@>;L :0G5AB20 ?>;CG5==>3> 8745;8O, 53> 

?>AB>1@01>B:0. 

&9@4 2.6. "EAB6O CDB9>FAB7B 8B>G@9AF<DB64A<S. #B87BFB6>4 

CD9;9AF4J<<. 
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&9BD<S. #@>5:B=0O 4>:C<5=B0F8O, 7=0:><AB2> A �"%&0<8 

?@>5:B8@>20=8O. �84K ?@>5:B=>9 4>:C<5=B0F88. #>OA=8B5;L=0O 70?8A:0 

MA:87=>3> ?@>5:B0. 

#D4>F<>4. #>43>B>2:0 ?>OA=8B5;L=>9 70?8A:8 : 2K?>;=5==><C ?@>5:BC, 

>D>@<;5=85 ?@575=B0F88, @5D;5:A8O. 

&9@4 3. "EAB6O D45BFO A4 HD9;9DAB@ EF4A>9 E +#'. 
3.1. "5?4EFP CD<@9A9A<S HD9;9DAOI F9IAB?B7<=. 

&9BD<S. "1;0ABL ?@8<5=5=8O D@575@=KE B5E=>;>389. �>=AB@C:F88 

D@575@=KE AB0=:>2. 

#D4>F<>4. #>8A: 8 A8AB5<0B870F8O 8=D>@<0F88 > :>=AB@C:F88 

ACI5AB2CNI8E D@575@=KE AB0=:>2. 

&9@4 3.2. "EAB6O D9;4A<S @4F9D<4?B6. 

&9BD<S. "A>15==>AB8 >1@01>B:8 @07;8G=KE <0B5@80;>2 @CG=K< @56CI8< 

8=AB@C<5=B><. "A>15==>AB8 >1@01>B:8 @07;8G=KE <0B5@80;>2 @CG=K< 

M;5:B@>8=AB@C<5=B>< 8 =0 +#' >1>@C4>20=88. �K1>@ 8=AB@C<5=B0 8 53> 

?@8<5=5=85. 

#D4>F<>4. �5=5@0F8O 8458 8745;8O, @07@01>B:0 8 A>740=85 <>45;8 

8745;8O. 

&9@4 3.3. #B87BFB6>4 CDB7D4@@ 8?S HD9;9DAB7B EF4A>4 E +#'. 

&9BD<S. #@>3@0<<=>5 >15A?5G5=85 4;O @01>BK =0 D@575@=KE AB0=:0E  

A +#'. "A>15==>AB8 M:A?>@B0 <>45;59, A>740=85 0;3>@8B<>2 4;O @01>BK 

AB0=:0. 

#D4>F<>4. #>43>B>2:0 ?@>3@0<< 4;O AB0=:0. -:A?>@B 8 @0A?>;>65=85 

<>45;8 2 703>B>2:5. %>740=85 C?@02;ONI8E ?@>3@0<< (0;3>@8B<>2) 8 8E 

A>E@0=5=85. 

&9@4 3.4. �;7BFB6?9A<9 <;89?<S A4 HD9;9DAB@ EF4A>9 E +#'. 

#D4>F<>4. &5E=8:0 157>?0A=>AB8 8 >E@0=0 B@C40 ?@8 @01>B5 A D@575@=K< 

AB0=:>< A +#'. #>43>B>2:0 D@575@=>3> AB0=:0 A +#' 4;O 873>B>2;5=8O. "F5=:0 

@8A:>2 ?@8 @01>B5 A >1>@C4>20=85<. �73>B>2;5=85 8745;8O ?@8 ?><>I8 

D@575@=>3> AB0=:0 A +#'. 
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&9@4 4. "EAB6O F9IAB?B7<< C4=><. 
&9@4 4.1. �6989A<9 6 F9@4F<>G. 

&9BD<S. #09:0. �84K ?09:8. "1>@C4>20=85, 8=AB@C<5=BK  

8 ?@8A?>A>1;5=8O. &5E=8:0 157>?0A=>AB8 ?@8 @01>B5 A ?0O;L=K< 

>1>@C4>20=85<. 

#D4>F<>4. #>8A: 8 A8AB5<0B870F8O 8=D>@<0F88 > A?>A>10E  

8 >A>15==>ABOE ?09:8 @07=KE <0B5@80;>2. "F5=:0 @8A:>2 ?@8 @01>B5  

A >1>@C4>20=85<. $07@01>B:0 ?5@5G=O <5@>?@8OB89 ?> A>1;N45=8N B5E=8:8 

157>?0A=>AB8 ?@8 @01>B5 A ?0O;L=K< >1>@C4>20=85<. �7CG5=85 B5E=>;>388 

873>B>2;5=8O 87 ?@>2>;>:8 A ?><>ILN ?0O;L=>3> >1>@C4>20=8O @07;8G=KE ?> 

D>@<5 >1J5:B>2 (:>;5G:8, :C1 8 B.4.) 

&9@4 4.2. "E6B9A<9 <AEFDG@9AF4D<S 8?S C4=><. 

&9BD<S. "7=0:><;5=85 A B5E=>;>3859 ?09:8 ?@8 @01>B5 A <8:@>AE5<0<8, 

?@>2>40<8 8 ?@>2>;>:>9. "1;0AB8 ?@8<5=5=8O B5E=>;>388 ?09:8. 

#D4>F<>4. #@0:B8:C< ?> ?09:5 <8:@>AE5<, ?@>2>4>2 8 ?@>2>;>:8. 

&9@4 4.3. #DB9>F<DB64A<9 <;89?<S. 

#D4>F<>4. $07@01>B:0 >@838=0;L=>3> 8745;8O, A>740=85 53> MA:870, 

G5@B560. 

&9@4 4.4. �;7BFB6?9A<9 <;89?<S @9FB8B@ C4=><. 

#D4>F<>4. �73>B>2;5=85 8745;8O <5B>4>< ?09:8. 

&9@4 4.5. &9EFB6O9 <ECOF4A<S, @B8<H<>4J<S D4;D45BF><, 

CB87BFB6>4 CD9;9AF4J<<. 

&9BD<S. %>AB02;5=85 AE5<K. 

#D4>F<>4. #>43>B>2:0 8 ?@>2545=85 8A?KB0=89 8745;8O =0 2K?>;=5=85 

?>AB02;5==KE 7040G. #> 8B>30< 8A?KB0=89 2KO2;5=85 =54>AB0B:>2 

:>=AB@C:F88, 2=5A5=85 ?>?@02>:, 8A?@02;5=85 8 <>45@=870F8O @07@01>B:8. 

#>43>B>2:0 ?@575=B0F88 A>740==>3> 8745;8O. 

&9@4 6. �4M<F4 CDB9>F4/ CD9;9AF4J<S. 
&9BD<S. "A=>2K >@0B>@A:>3> 8A:CAAB20. 
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#D4>F<>4. #C1;8G=K5 2KABC?;5=8O > 2K?>;=5==>< ?@>5:B5 A 8A?>;L7>20=85< 

M;5:B@>==>9 ?@575=B0F88, @5D;5:A8O. 

 

1.3.7. �4D<4F<6AO= @B8G?P « 4F9@4F<>4» (12-14 ?9F). 

&45?<J4 1.7. 

№ 
C/C 

!4;64A<9 D4;89?4 
(>9=E4), F9@O 

�B?<K9EF6B K4EB6 (BD@4 4FF9EF4J<</ 
>BAFDB?S �E97B &9BD<S #D4>F<>4 

1. �B7<K9E><9 <7DO 20 5 15  

1.1. %0?5@ 4 1 3 
#@0:B8G5A:>5 
70=OB85 

1.2.  >@A:>9 1>9 4 1 3 
#@0:B8G5A:>5 
70=OB85 

1.3. %C4>:C 4 1 3 
#@0:B8G5A:>5 
70=OB85 

1.4. 
�>48@>20=85 
8=D>@<0F88 

4 1 3 
#@0:B8G5A:>5 
70=OB85 

1.5. �3@0 "#0<OBL" 4 1 3 �0=OB85-83@0 
2. �9>FBDO 8 4 4  

2.1. 
�=0:><AB2> A ?>=OB85< 
25:B>@. 2 2 - 

�5A540. 
#@0:B8G5A:>5 
70=OB85 

2.2. 
"?5@0F88 =04 
25:B>@0<8. 2 2 - 

#@0:B8G5A:>5 
70=OB85 

2.3. $5H5=85 7040G. 4 - 4 $5H5=85 7040G 
3. �D4HO. 14 4 10  

3.1. "@3@0D. 2 2 - 
#@0:B8G5A:>5 
70=OB85 

3.2. 
$5H5=85 7040G ?@8 
?><>I8 >@3@0D0 4 - 4 $5H5=85 7040G 

3.3. �725H5==K5 3@0DK 2 2 - 
#@0:B8G5A:>5 
70=OB85 

3.4. 

$5H5=85 7040G ?@8 
?><>I8 2725H5==KE 
3@0D>2 

2 - 2 $5H5=85 7040G 

3.5. 

$5H5=85 ;>38AB8G5A:8E 
7040G ?@8 ?><>I8 
B5>@88 3@0D>2 

4 - 4 $5H5=85 7040G 

4. 
�9B@9FD<K9E><9 
CBEFDB9A<S. 14 5 9  

4.1. Geogebra 6 3 3 �5A540 
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4.2. 

#>AB@>5=8O 
?>2KH5==>3> C@>2=O 
A;>6=>AB8. 

4 - 4 
#@0:B8G5A:>5 
70=OB85 

4.3. %8<<5B@8O. 4 2 2 
#@0:B8G5A:>5 
70=OB85 

5. Microsoft Excel 16 6 10  

5.1. 
�=0:><AB2> A Microsoft 
Excel. 

6 6 - 

�5A540. 
#5403>38G5A:>5 
=01;N45=85 

5.2. 

$5H5=85 M;5<5=B0@=KE 
7040G ?@8 ?><>I8 
Microsoft Excel. 

4 - 4 

$5H5=85 7040G. 
#5403>38G5A:>5 
=01;N45=85 

5.3. 
$5H5=85 ?@0:B8G5A:8E 
7040G 2 Microsoft Excel. 6 - 6 

$5H5=85 7040G. 
#5403>38G5A:>5 
=01;N45=85 

�FB7B: 72 24 48  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (12-14 ?9F). 

&9@4 1. �B7<K9E><9 <7DO 

1.1. %4C9D. 

&9BD<S. #@028;0 83@K. 

#D4>F<>4. "B@01>B0BL =02K: 83@K 2 A0?ё@0. 

&9@4 1.2.  BDE>B= 5B=. 

&9BD<S. #@028;0 83@K. 

#D4>F<>4. �@C??0 45;8BAO =0 2 3@C??K 8 83@05B 2 <>@A:>9 1>9 =0 ?>;5 15 

=0 15. 

&9@4 1.3. %G8B>G. 

&9BD<S. #@028;0 83@K. 

#D4>F<>4. $5H5=85 AC4>:C. 

&9@4 1.4. �B8<DB64A<9 <AHBD@4J<<. 

&9BD<S. #@028;0 83@K. 

#D4>F<>4. �5B8, ?>;L7COAL 0;3>@8B<0<8 :>48@>20=8O :>48@CNB 

8=D>@<0F8N > A515. $0AH8D@>2K20NB A;>20 8 @CAA:85 ?>A;>28FK  

?> >?@545;5==><C 0;3>@8B<C :>48@>20=8O. 

&9@4 1.5. �7D4 «#4@SFP». 
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&9BD<S. #@028;0 83@K. 

#D4>F<>4. #> BC@=8@=>9 B01;8F5 83@05< 2 83@C "#0<OBL". 

&9@4 2. �9>FBDO. 
&9@4 2.1. �A4>B@EF6B E CBASF<9@ 69>FBD. 

&9BD<S. "?@545;5=85 ?>=OB8O 25:B>@. �84K 25:B>@>2. �5:B>@  

2 45:0@B>2>9 A8AB5<5 :>>@48=0B. 

&9@4 2.2. "C9D4J<< A48 69>FBD4@<. 

&9BD<S. %;>65=85, 2KG8B0=85 25:B>@>2. (>@<C;K 25:B>@>2 2 45:0@B>2>9 

?;>A:>AB8. '<=>65=85 25:B>@0 =0 G8A;>. �0:>= AC?5@?>78F88. 

&9@4 2.3. $9L9A<9 ;484K. 

#D4>F<>4. #@0:B8G5A:>5 70:@5?;5=85 <0B5@80;0, ?>;CG5==>3> 2 ?C=:B5 

2.1. 8 2.2. 

&9@4 3. �D4HO. 
&9@4 3.1. "D7D4H. 

&9BD<S. #>=OB85 >@3@0D. %?>A>1K 7040=8O 8 E0@0:B5@8AB8:8 >@3@0D0. 

&9@4 3.2. $9L9A<9 ;484K CD< CB@BM< BD7D4H4. 

#D4>F<>4. #>8A: ?CB59 2 >@3@0D5, 0=0;87 8=D>@<0F8>==KE <>45;59  

8 4@C385.  

&9@4 3.3. �;69L9AAO9 7D4HO. 

&9BD<S. #>=OB85 2725H5==K9 3@0D. %?>A>1K 7040=8O 8 E0@0:B5@8AB8:8 

2725H5==>3> 3@0D0. 

&9@4 3.4. $9L9A<9 ;484K CD< CB@BM< 6;69L9AAOI 7D4HB6. 

#D4>F<>4. #>8A: =08:@>BG09H53> ?CB8 2 3@0D5. 

&9@4 3.5. $9L9A<9 ?B7<EF<K9E><I ;484K CD< CB@BM< F9BD<< 7D4HB6. 

#D4>F<>4. #>AB@>5=85 2725H5==>3> 3@0D0 =0 ?@8<5@5 B@0=A?>@B=>9 

A2O78 <564C 3>@>40<8 %25@4;>2A:>9 >1;0AB8 8 4@C38<8 @538>=0<8 $(. 

&9@4 4. �9B@9FD<K9E><9 CBEFDB9A<S. 
&9@4 4.1. Geogebra. 

&9BD<S. �=0:><AB2> A ?;0BD>@<>9 GeoGebra. 

#D4>F<>4. $5H5=85 ?@>AB59H8E ?>AB@>5=89 =0 ?;0BD>@<5 GeoGebra. 
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&9@4 4.2. #BEFDB9A<S CB6OL9AAB7B GDB6AS E?B:ABEF<. 

#D4>F<>4. #>AB@>5=8O ?>2KH5==>3> C@>2=O A;>6=>AB8 =0 ?;0BD>@<5 

GeoGebra. 

&9@4 4.3. %<@@9FD<S. 

&9BD<S. #>=OB85 A8<<5B@88. "AL A8<<5B@88. %8<<5B@8G=K5 D83C@K  

=0 ?;>A:>AB8. 

#D4>F<>4. #>AB@>5=85 A8<<5B@8G=KE D83C@ >B=>A8B5;L=> ?@O<>9, 

=0G0;0 :>>@48=0B, ?5@5=>A D83C@K ?> 25:B>@C =0 ?;0BD>@<5 GeoGebra. 

&9@4 5. Microsoft Excel. 

&9@4 5.1. �A4>B@EF6B E Microsoft Excel. 

&9BD<S. �=0:><AB2> A Microsoft Excel. �>7<>6=>AB8 Microsoft Excel. 

(>@<C;K 8 @01>B0 A OG59:0<8. "A=>2=K5 ?@028;0 @01>BK 2 Microsoft Excel. 

&9@4 5.2. $9L9A<9 Q?9@9AF4DAOI ;484K CD< CB@BM< Microsoft Excel. 

#D4>F<>4. $5H5=85 7040G =0 ?@8<5=5=85 D>@<C; 2 Microsoft Excel. 

�7CG5=85 70:>=><5@=>AB59 2 Microsoft Excel. 

&9@4 5.3. $9L9A<9 CD4>F<K9E><I ;484K 6 Microsoft Excel. 

#D4>F<>4. $5H5=85 ?@0:B8G5A:8E 7040G 2 Microsoft Excel. 

�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (15-17 ?9F). 

&45?<J4 1.8. 

№ 
C/C 

!4;64A<9 D4;89?4 
(>9=E4), F9@O 

�B?<K9EF6B K4EB6 (BD@4 4FF9EF4J<</ 
>BAFDB?S �E97B &9BD<S #D4>F<>4 

1 &9BD<S K<E9? 34 10 24  

1.1. #@87=0:8 45;8<>AB8 4 2 2 
#5403>38G5A:>5 
=01;N45=85 

1.2. %2>9AB20 45;8<>AB8 2 2 0 
#@0:B8G5A:>5 
70=OB85 

1.3. 

-;5<5=B0@=K5 7040G8 =0 
45;8<>ABL. �040G8 
?>2KH5==>3> C@>2=O 
A;>6=>AB8. 

6 0 6 $5H5=85 7040G 

1.4. 
�5;5=85 A >AB0B:><. 
%2>9AB20 >AB0B:>2. 2 2 0 $5H5=85 7040G 

1.5. 
-;5<5=B0@=K5 7040G8 =0 
45;8<>ABL. �040G8 6 0 6 $5H5=85 7040G 
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?>2KH5==>3> C@>2=O 
A;>6=>AB8. 

1.6. 

#@>ABK5 8 A>AB02=K5 
G8A;0. %2>9AB20 ?@>ABKE 
G8A5;. 

2 2 0 

�5A540. 
#5403>38G5A:>5 
=01;N45=85 

1.7. 

$5H5=85 M;5<5=B0@=KE 
7040G. $5H5=85 7040G 
?>2KH5==>3> C@>2=O 
A;>6=>AB8. 

4 0 4 

$5H5=85 7040G. 
#5403>38G5A:>5 
=01;N45=85 

1.8. 

!081>;LH89 >1I89 
45;8B5;L(!"�) 8 
=08<5=LH55 >1I55 
:@0B=>5(!"�). %2>9AB20 
!"� 8 !"�. �;3>@8B< 
�2:;840. 

2 2 0 $5H5=85 7040G. 

1.9. 

$5H5=85 M;5<5=B0@=KE 
7040G =0 !"� 8 !"�. 
$5H5=85 7040G 
?>2KH5==>3> C@>2=O 
A;>6=>AB8. 

6 0 6 

$5H5=85 7040G. 
#5403>38G5A:>5 
=01;N45=85 

2 Microsoft Excel. 38 12 26  

2.1. 
�=0:><AB2> A ?0:5B>< 
Microsoft. 

2 2 0 �5A540. 

2.2. 
(C=:F88 2 Microsoft 
Excel. 

4 2 2 
#@0:B8G5A:>5 
70=OB85.  

2.3. 

%>AB02;5=85 <0AA82=KE 
107 40==KE. %>AB02;5=85 
4803@0<<. 

6 2 4 
#@0:B8G5A:>5 
70=OB85. 

2.4. 

&5>@8O A;CG09=KE 
25;8G8= Microsoft Excel. 
&5>@8O 25@>OB=>AB8 2 
Microsoft Excel. 

6 2 4 
#@0:B8G5A:>5 
70=OB85. 

2.5. 
$5H5=85 D8=0=A>2KE 
7040G 2 Microsoft Excel. 2 0 2 $5H5=85 7040G.  

2.6. 

�>38:0. $5H5=85 7040G 
=0 ;>38:C 2 Microsoft 
Excel. 

4 1 3 $5H5=85 7040G. 

2.7. 
�5>3@0D8O 8 =0A5;5=85 
$( 2 Microsoft Excel. 4 0 4 $5H5=85 7040G. 

2.8. 
�040G0 =0 ?@81K;L 
?0@:>2:8. 4 1 3 $5H5=85 7040G. 

2.9. 
�040G0 =0 @0AG5B 
M;5:B@8G5A:>9 F5?8 ?@8 4 1 3 $5H5=85 7040G. 
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@07=KE 2840E 
A>548=5=8O. 

2.10 

#>3@5H=>AB8 ?@8 
@0AG5B0E ?@8 ?><>I8 
Microsoft Excel. 

2 1 1 $5H5=85 7040G. 

�FB7B: 72 22 50  

 

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (15-17 ?9F). 

&9@4 1. &9BD<S K<E9?. 
&9@4 1.1. #D<;A4>< 89?<@BEF<. 

&9BD<S. $071>@ ?@87=0:>2 45;8<>AB8 G8A5; =0 2,3, 4 8 B.4. 

#D4>F<>4. $071>@ 7040G =0 ?@87=0:8 45;8<>AB8. 

&9@4 1.2. %6B=EF64 89?<@BEF<. 

&9BD<S. %2>9AB20 45;8<>AB8. 

&9@4 1.3. Э?9@9AF4DAO9 ;484K< A4 89?<@BEFP. �484K< CB6OL9AAB7B 

GDB6AS E?B:ABEF<. "?<@C<48AO9 ;484K<. 

#D4>F<>4. $071>@ 7040G =0 A2>9AB20 45;8<>AB8.  

&9@4 1.4. �9?9A<9 E BEF4F>B@. %6B=EF64 BEF4F>B6. 

&9BD<S. %2>9AB20 >AB0B:>2 ?@8 45;5=88 G8A5;. 

&9@4 1.5. Э?9@9AF4DAO9 ;484K< A4 89?<@BEFP. �484K< CB6OL9AAB7B 

GDB6AS E?B:ABEF<. "?<@C<48AO9 ;484K<. 

#D4>F<>4. $071>@ 7040G =0 A2>9AB20 >AB0B:>2.  

&9@4 1.6. #DBEFO9 < EBEF46AO9 K<E?4. %6B=EF64 CDBEFOI K<E9?. 

&9BD<S. "?@545;5=8O ?@>ABKE 8 A>AB02=KE G8A5;. "A=>2=K5 A2>9AB20 

?@>ABKE G8A5;. $5H5B> -@0B>AD5=0. 

&9@4 1.7. $9L9A<9 Q?9@9AF4DAOI ;484K. $9L9A<9 ;484K CB6OL9AAB7B 

GDB6AS E?B:ABEF<. 

#D4>F<>4. $071>@ 7040G =0 ?>8A: ?@>ABKE G8A5;. $071>@ 7040G =0 A2>9AB20 

?@>ABKE G8A5;. 

&9@4 1.8. !4<5B?PL<= B5M<= 89?<F9?P (!"�) < A4<@9APL99 B5M99 

>D4FAB9 (!"�). %6B=EF64 !"� < !"�. �?7BD<F@ �6>?<84. 
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&9BD<S. #>=OB85 !"� 8 !"�. �;3>@8B< �2:;840. �;3>@8B< =0E>645=8O 

!"� 8 !"� G5@57 :0=>=8G5A:>5 @07;>65=85 G8A;0. "A=>2=K5 A2>9AB20 !"�  

8 !"�. 

&9@4 1.9. $9L9A<9 Q?9@9AF4DAOI ;484K A4 !"� < !"�. $9L9A<9 ;484K 

CB6OL9AAB7B GDB6AS E?B:ABEF<.  

#D4>F<>4. $071>@ 7040G =0 =0E>645=85 !"� 8 !"� 2, 3 8 1>;55 G8A5;. 

#@8<5=5=85 A2>9AB2 :0=>=8G5A:>3> @07;>65=8O G8A;0 ?@8 @5H5=88 

@07=>>1@07=KE 7040G. 

&9@4 2. Microsoft Excel.  

&9@4 2.1. �A4>B@EF6B E C4>9FB@ Microsoft.  

&9BD<S. �=0:><AB2> A >A=>2=K< DC=:F8>=0;>< ?@>4C:B>2 Microsoft. 

Microsoft Excel. #@8<5=5=85 53> 2 @07=>>1@07=KE A?5F80;L=>ABOE. 

&9@4 2.2. $45BF4 6 Microsoft Excel. 

&9BD<S. �=0:><AB20 A DC=:F8O<8 Microsoft Excel. 

#D4>F<>4. $5H5=85 M;5<5=B0@=KE 7040G 2 Microsoft Excel. 

&9@4 2.3. %BEF46?9A<9 @4EE<6AOI 54; 84AAOI. %BEF46?9A<9 8<47D4@@.

 &9BD<S. �=0:><AB2> A A?>A>10<8 ?>40G8 8=D>@<0F88 ?> A@54AB20< 

4803@0<<, 3@0D8:>2, 38AB>3@0<<, A?0@:;09=>2. 

#D46>4. %>AB02;5=85 ?@8 ?><>I8 A5B8 8=B5@=5B <0AA82=CN 107C 40==KE, 

A>AB02;ONICN 1>;55 200 OG55: 8=D>@<0F88. #>AB0=>2:0 2>?@>A>2  

8 A>AB02;5=85 >B25B0 ?> A@54AB20< 4803@0<<, 3@0D8:>2, 38AB>3@0<<, 

A?0@:;09=>2. 

&9@4 2.4. &9BD<S E?GK4=AOI 69?<K<A Microsoft Excel. 

&9BD<S. &5>@8O 25@>B=>AB8 2 Microsoft Excel. �=0:><AB2> A B5>@859 

A;CG09=KE 25;8G8=. #>=OB8O: @07<0E 2K1>@:8, >1Jё< 2K1>@:8, AB0B8AB8G5A:89 

@O4, 2K1>@>G=>5 @0A?@545;5=85, ?>;83>= G0AB>B, <>40, <5480=0, 2K1>@>G=>5 

A@54=55, 2K1>@>G=0O 48A?5@A8O, =5A<5I5==0O 2K1>@>G=0O 48A?5@A8O 8 4@. 

�=0:><AB2> A B5>@859 >B=>A8B5;L=>AB8. �><18=0B>@8:0 !LNB>=0. 

#D4>F<>4. $5H5=85 ?@8 ?><>I8 Microsoft Excel 7040G A A;CG09=K<8 

25;8G8=0<8, M;5<5=B0@=KE 7040G =0 B5>@8N 25@>OB=>AB8 8 :><18=0F88. 
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&9@4 2.5. $9L9A<9 H<A4AEB6OI ;484K 6 Microsoft Excel. 

#D4>F<>4. $5H5=85 D8=0=A>2KE 7040G ?@8 ?><>I8 Microsoft Excel. 

&9@4 2.6. �B7<>4. $9L9A<9 ;484K A4 ?B7<>G 6 Microsoft Excel. 

&9BD<S. �=0:><AB2> A ;>38G5A:8<8 >?5@0F8O<8 (>B@8F0=85, :>=JN=:F8O, 

487JN=:F8O, 8<?;8:0F8O, M:2820;5=F8O). &01;8FK 8AB8==>AB8 2KA:07K20=89. 

#D4>F<>4. $5H5=85 ;>38G5A:8E 7040G ?@8 ?><>I8 Microsoft Excel. 

&9@4 2.7. �9B7D4H<S < A4E9?9A<9 $( 6 Microsoft Excel. 

#D4>F<>4. �=0:><AB2> A >A>15==>ABO<8 @0A?@545;5=8O =0A5;5=8O  

2 AC1J5:B0E $(. 

&9@4 2.8. �484K4 A4 CD<5O?P C4D>B6><. 

&9BD<S. "A=>2=K5 ?>:070B5;8 ?@8 @01>B5 ?0@:>2:8. 

#D46>4. #> 40==K< 2J5740 8 2K5740 02B><>18;O ?> =><5@C 02B><>18;O 

A>AB028BL ?@>3@0<<C @0AG5B0 ?@81K;8 ?0@:>2:8 A CGёB>< 70B@0B =0 A>45@60=85 

?0@:>2:8. #@8<5=8BL DC=:F8N A;CG09=>9 25;8G8=K : 2@5<5=8 2J5740 8 2K5740 

02B><>18;O, 8 A>AB028BL 48A?5@A8N ?@81K;L=>AB8 ?0@:>2:8. 

&9@4 2.9. �484K4 A4 D4EK9F Q?9>FD<K9E>B= J9C< CD< D4;AOI 6<84I 

EB98<A9A<S. 

&9BD<S. #>A;54>20B5;L=>5 8 ?0@0;;5;L=>5 A>548=5=85 M;5:B@8G5A:>9 

F5?8. 

#D46>4. $0AG5B AE5< ?@8 @07=KE 2840E A>548=5=8O M;5:B@8G5A:>9 F5?8  

8 @0AG5B ?>:070B5;59 @578AB>@>2. 

&9@4 2.10. #B7D9LABEF< CD< D4EK9F4I CD< CB@BM< Microsoft Excel. 

#D4>F<>4. $0AG5B ?>3@5H=>AB8 ?> :>MDD8F85=BC %BLN45=B0. �7<5@5=85 

4;8=K, H8@8=K, 2KA>BK 1@CA:0 ?@8 ?><>I8 5 @07=KE ;8=55:. !0E>645=85 

>1Jё<0 1@CA:0 A CG5B>< ?>3@5H=>AB8. �7<5@5=85 <0AAK 1@CA:0.  

#> ?>;CG5==K< 40==K< @0AAG8B0BL ?;>B=>ABL 4@525A8=K, 8 >?@545;8BL 87 

:0:>3> 45@520 873>B>2;5= 1@CA>:. �A5 @0AG5BK ?@>2>4OBAO 2 Microsoft Excel. 
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1.3.9. �4D<4F<6AO= @B8G?P «&9IA<K9E><= 4A7?<=E><= S;O>» 

&45?<J4 1.9. 

№ 
C/C 

!4;64A<9 D4;89?4 
(>9=E4), F9@O 

�B?<K9EF6B K4EB6 (BD@O 4FF9EF4J<</ 
>BAFDB?S �E97B &9BD<S #D4>F<>4 

1. 

&9IA<K9E><= 
4A7?<=E><= S;O>. 

#B87BFB6<F9?PAO= 
QF4C 

 

 

64 

 

 

24 

 

 

40 

 

1.1 

"A=>2=K5 8=AB@C<5=BK 
MDD5:B82=>3> 
70?><8=0=8O =>2>9 
;5:A8:8 

10 4 6 
#5403>38G5A:>5 
=01;N45=85 

1.2 
"A2>5=85 ;5:A8:8 ?> 
=0?@02;5=8N 

14 4 10 

#5403>38G5A:>5 
=01;N45=85 /CAB=K9 
>?@>A 

1.3 

�@0<<0B8G5A:89 
<0B5@80; 4;O 
MDD5:B82=>9 
:><<C=8:0F88 2 
B5E=8G5A:>9 A@545 

16 8 8 

#5403>38G5A:>5 
=01;N45=85/?@0:B8G
5A:0O @01>B0/ 

1.4 

 

"1I85 B5E=8G5A:85 
B5@<8=K 

14 

 

6 

 

8 

 

%>15A54>20=85/2KAB
C?;5=85 

1.5 
�57>?0A=>ABL ?@8 
@01>B0E 10 2 8 

%>15A54>20=85/CAB=
K9 >?@>A 

2. #DB9>FAO= QF4C. 44 18 26  

2.1 %B@C:BC@0 2KABC?;5=8O 4 2 2 
#5403>38G5A:>5 
=01;N45=85 

2.2 
#;0=8@>20=85 
2KABC?;5=8O 4 2 2 

#5403>38G5A:>5 
=01;N45=85 

2.3 (@07K 4;O 2KABC?;5=8O 6 2 4 
#5403>38G5A:>5 
=01;N45=85 

2.4 
#@>87=5A5=85 
2KABC?;5=8O 10 2 8 

#5403>38G5A:>5 
=01;N45=85 

2.6 
�><?LNB5@=K9 
0=3;89A:89 

10 2 8 #8AL<5==0O @01>B0 

2.7 
#>2B>@5=85 87CG5==>3> 
<0B5@80;0 10 8 2 &5AB 

3. $B5BFBF9IA<>4 28 8 20 �5A540 

3.1 $>1>B 1C4CI53> 6 2 4  8=8-?@>5:B 

3.2 
-:>;>38G5A:85 0A?5:BK 
45OB5;L=>AB8 

6 2 4 

'AB=0O 
15A540/?@0:B8G5A:0O 
@01>B0 

3.3 $01>B0 2 LearningApps 4 2 2 B5AB 
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3.4 �=3;89A:85 :;8H5 4 2 2 'AB=0O 15A540 

3.5 
�KABC?;5=85-
?@575=B0F8O ?@>5:B0 8  8 

#5403>38G5A:>5 
=01;N45=85 / 
?@5470I8B0 
?@>5:B>2-
?@575=B0F89 

4. 
�FB7B6O9 CD9;9AF4J<< 
CDB9>FB6 8  8 �0I8B0 ?@575=B0F89 

 �FB7B: 144 50 94  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
�4D<4F<6AO= @B8G?P «&9IA<K9E><= 4A7?<=E><=». 

&9@4 1. &9IA<K9E><= 4A7?<=E><= S;O> #B87BFB6<F9?PAO= QF4C. 
&9BD<S. �2545=85 2 ?@>3@0<<C. 

#D4>F<>4. &5E=8:0 157>?0A=>AB8 8 ?@028;0 ?>2545=8O 2 0C48B>@88. 

&9@4 1.1. "EAB6AO9 <AEFDG@9AFO QHH9>F<6AB7B ;4CB@<A4A<S AB6B= 

?9>E<><. 

&9BD<S. $5G520O :><?5B5=F8O. $0728B85 :><<C=8:0B82=KE C<5=89  

2 G5BK@5E >A=>2=KE 2840E @5G52>9 45OB5;L=>AB8 (3>2>@5=88, 0C48@>20=88, 

GB5=88, ?8AL<5). 

#D4>F<>4. #@>A;CH820=85 480;>3>2. 'AB=0O @5GL. �5A540. 

&9@4 1.2. "E6B9A<9 ?9>E<>< CB A4CD46?9A<R. 

&9BD<S. !0720=85 G0AB59 @07;8G=KE CAB@>9AB2. "1>@C4>20=85. �7<5@5=8O 

$01>B0 @07;8G=>3> >1>@C4>20=8O. 

#D4>F<>4. #@0:B8G5A:85 C?@06=5=8O, 15A540. 

&9@4 1.3. �D4@@4F<K9E><= @4F9D<4? 8?S QHH9>F<6AB= 

>B@@GA<>4J<< 6 F9IA<K9E>B= ED989. 

&9BD<S. /7K:>20O :><?5B5=F8O 3 >2;045=85 =>2K<8 O7K:>2K<8 

A@54AB20<8 (D>=5B8G5A:8<8, >@D>3@0D8G5A:8<8, ;5:A8G5A:8<8, 

3@0<<0B8G5A:8<8) 2 A>>B25BAB288 c B5<0<8, AD5@0<8 8 A8BC0F8O<8 >1I5=8O. 

#D4>F<>4. �@5<5=0 2 0=3;89A:>< O7K:5. �80;>38 2878B 70@C156=>3> 

?0@B=5@0 CAB@>9AB2> =0 @01>BC =0 ?@54?@8OB88. 

&9@4 1.4. "5M<9 F9IA<K9E><9 F9D@<AO. 
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&9BD<S. �5:A8G5A:85 B5@<8=K 2 A>>B25BAB288 A A8BC0F8O<8 >1I5=8O. 

#D4>F<>4. 'AB=0O @5GL, ?@0:B8G5A:85 C?@06=5=8O. 

&9@4 1.5. �9;BC4EABEFP CD< D45BF4I. 

&9BD<S. #@54>AB5@530NI85 =04?8A8. �84K =04?8A59 =0 @01>G5< <5AB5. 

#D4>F<>4. &@5=8@>2>G=K5 C?@06=5=8O, 15A540. 

&9@4 2. #DB9>FAO= BEAB6AB= QF4C. 
&9@4 2.1. %FDG>FGD4 6OEFGC?9A<S. 

&9BD<S. !0G0;> 2KABC?;5=8O 3;02=0O G0ABL 70:;NG5=85 >B25BK  

=0 2>?@>AK. 

#D4>F<>4. &@5=8@>2:0 70I8BK A2>53> ?@>5:B0 ?> AB@C:BC@5 

2KABC?;5=8O. 

&9@4 2.2. #?4A<DB64A<9 6OEFGC?9A<S. 

&9BD<S.  >O 2878B=0O :0@B>G:0.  >9 ?@>4C:B. 

#D4>F<>4. #@54AB02;5=85 A51O 8 ?@>4C:B0 A2>59 45OB5;L=>AB8. 

&9@4 2.3. (D4;O 8?S 6OEFGC?9A<S. 

&9BD<S. #@825BAB285. %>45@60=85 ?@>5:B0. �B>3 ?@575=B0F88. "B25BK =0 

2>?@>AK. 

#D4>F<>4. &@5=8@>2:0 D@07 2 @5G8. 

&9@4 2.4. #DB<;A9E9A<9 6OEFGC?9A<S. 

#D4>F<>4.  >9 ?@>5:B. #@>1=0O ?@5470I8B0 ?@>5:B0 =0 0=3;89A:>< 

O7K:5 A>3;0A=> AB@C:BC@5 2KABC?;5=8O. 

&9@4 2.5. �B@CPRF9D. 

&9BD<S. �><?LNB5@=K9 0=3;89A:89. #@8A?>A>1;5=8O =0 :><?LNB5@5. 

#@>3@0<<=>5 >15A?5G5=85. 

#D4>F<>4. 'AB=K5 C?@06=5=8O =0 B@5=8@>2:C ;5:A8G5A:>3> <0B5@80;0. 

!0720=8O 45209A>2 2 :><?LNB5@5 �84K ?@>3@0<<=>3> >15A?5G5=8O 8 53> 

8A?>;L7>20=85. 

&9@4 2.6. �AF9DA9F. 

&9BD<S. �=B5@=5B. %5B8. �07K 40==KE. 
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#D4>F<>4. #@028;0 ?>;L7>20=8O 8=B5@=5B><. %09BK. �84K 107 40==KE  

8 A5B59. 

&9@4 2.7. #B6FBD9A<9 <;GK9AAB7B @4F9D<4?4. 

&9BD<S. &5AB ?> A?5F. ;5:A8:5 8 3@0<<0B8:5. &2>@G5A:85 7040=8O. 

&9@4 3. $B5BFBF9IA<>4. 
&9@4 3.1. $B5BF 5G8GM97B. 

&9BD<S. #@>A<>B@ >1CG0NI8E 2845>D8;L<>2. �A:CAAB25==K9 8=B5;;5:B. 

�84K @>1>B>2. 

#D4>F<>4. "1AC645=85 2>?@>A>2 >1 8A:CAAB25==>< 8=B5;;5:B5. 

#@575=B0F8O. $>1>B 1C4CI53>. 

&9@4 3.2. Э>B?B7<K9E><9 4EC9>FO 89SF9?PABEF<. 

&9BD<S. -:>;>38G5A:8 G8ABK5 ?@>4C:BK. 

#D4>F<>4. +B> B0:>5 M:>;>38G5A:8 G8ABK5 ?@>4C:BK 8 :0: 8E ?@>8725AB8. 

&9@4 3.3. $45BF4 6 LearningApps. 

#D4>F<>4. #@0:B8G5A:0O @01>B0. 

&9@4 3.4. �A7?<=E><9 >?<L9. 

&9BD<S. (@07K-:;8H5 4;O 70I8BK ?@>5:B0. #;0= 2KABC?;5=8O. %B@C:BC@0 

2KABC?;5=8O. 

#D4>F<>4. #>43>B>2:0 : ?@575=B0F88. 

&9@4 3.5. �OEFGC?9A<9-CD9;9AF4J<S CDB9>F4. 

&9BD<S. %B@C:BC@0 2KABC?;5=8O. 

#D4>F<>4. #@575=B0F8O. #@>1=0O 70I8B0 ?@>5:B>2. 

&9@4 4. (<A4?PAO9 CD9;9AF4J<< CDB9>FB6. 
&9@4 4.1. (<A4?PAO9 CD9;9AF4J<< CDB9>FB6. 

#D4>F<>4. �0I8B0 ?@575=B0F89 ?@>5:B>2. 
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1.3.10. �4D<4F<6AO= @B8G?P «"EAB6O L4I@4FAB= 7D4@BFABEF<». 

&45?<J4 1.10. 

№ 
C/C 

!4;64A<9 D4;89?4 
(>9=E4), F9@O 

�B?<K9EF6B K4EB6 (BD@O 4FF9EF4J<</ 
>BAFDB?S �E97B &9BD<S #D4>F<>4 

1. #B6FBD9A<9. 16 0 16  

1.1. ,0E. #0B. 4 - 4 
#@0:B8G5A:>5 
70=OB85. 

1.2.  0B 2 1,2,3 E>40. 4 - 4 
#@0:B8G5A:>5 
70=OB85. 

1.3. �0I8B0 8 =0?045=85 4 - 4 
#@0:B8G5A:>5 
70=OB85. 

1.4. 
�51NB: :>@>B:85 
?>CG8B5;L=K5 ?0@B88. 4 - 4 

#@0:B8G5A:>5 
70=OB85. 

2. 
 4F B8<AB>B@G 
>BDB?R. 14 4 10  

2.1. �2C<O ;04LO<8 2 1 1 �0=OB85-83@0 

2.2. (5@7ё< 8 ;04Lё9 2 1 1 �0=OB85-83@0 

2.3. (5@7ё< 8 :>@>;ё<. 2 1 1 �0=OB85-83@0 
2.4. �04Lё9 8 :>@>;ё<. 2 1 1 �0=OB85-83@0 
2.5. &@5=8@>2>G=K5 ?0@B88. 6 - 6 �0=OB85-83@0 

3. �6B=AB= G84D 16 5 11  

3.1. �04Lё9. 2 1 1 
#@0:B8G5A:>5 
70=OB85 

3.2. %;>=>< 2 1 1 
#@0:B8G5A:>5 
70=OB85 

3.3. (5@7ё<. 2 1 1 
#@0:B8G5A:>5 
70=OB85 

3.4. �>=ё< 2 1 1 
#@0:B8G5A:>5 
70=OB85 

3.5. #5H:>9 8 :>@>;ё<. 2 1 1 
#@0:B8G5A:>5 
70=OB85 

3.6. &@5=8@>2>G=K5 ?0@B88 6 - 6 �0=OB85-83@0 
4. %6S;>< H<7GD 10 5 5  

4.1. %2O7:0 ;04Lё9. 2 1 1 
#5403>38G5A:>5 
=01;N45=85 

4.2. %2O7:0 A;>=>< 2 1 1 
#5403>38G5A:>5 
=01;N45=85 

4.3. 

%2O7:0 D5@7ё<. 
�K83@KH A2O70==>9 
D83C@K. 

2 1 1 
#@0:B8G5A:>5 
70=OB85 
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4.4. 

�K83@KH D83C@K A 
?><>ILN A2O7:8.  0B A 
?><>ILN A2O7:8. �0I8B0 
>B A2O7:8. 

4 2 2 
#@0:B8G5A:>5 
70=OB85 

5. %>6B;AB= G84D 16 5 11  

5.1. �04Lё9 2 1 1 �0=OB85-83@0 

5.2. %;>=>< 2 1 1 �0=OB85-83@0 

5.3. (5@7ё< 2 1 1 �0=OB85-83@0 

5.4. 
%:@KB>5 =0?045=85. 
%:@KBK9 H0E. 4 2 2 �0=OB85-83@0 

5.5. &@5=8@>2>G=K5 ?0@B88 6 - 6 �0=OB85-83@0 

�FB7B: 72 19 53  

%B89D:4A<9 GK95AB7B (F9@4F<K9E>B7B) C?4A4 
 B8G?P «"EAB6O L4I@4FAB= 7D4@BFABEF<». 

&9@4 1. #B6FBD9A<9. 
&9@4 1.1. ,4I. #4F. 

#D4>F<>4. "B@01>B:0 =02K:0 ?>AB0=>2:8 H0E0 8 ?0B0. 

&9@4 1.2.  4F 6 1,2,3 IB84. 

#D4>F<>4. "B@01>B:0 =02K:0 ?>AB0=>2:8 <0B0 2 1,2,3 E>40. 

&9@4 1.3. �4M<F4 < A4C489A<9. 

#D4>F<>4. "B@01>B:0 70I8BK 8 =0?045=8O 2 ?0@B88. 

&9@4 1.4. �95RF: >BDBF><9 CBGK<F9?PAO9 C4DF<<. 

#D4>F<>4. $071>@ 8725AB=KE A0<KE 8725AB=KE 451NB>2. 

&9@4 2.  4F B8<AB>B@G >BDB?R. 
&9@4 2.1. �6G@S ?48PS@<. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 ?>AB0=>2:8 :>@>;N <0B0 

42C<O ;04LO<8. 

#D4>F<>4. #@0:B8G5A:0O ?>AB0=>2:0 :>@>;N <0B0 42C<O ;04LO<8. 

&9@4 2.2. (9D;ё@ < ?48Pё=. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 ?>AB0=>2:8 :>@>;N <0B0 

D5@7ё< 8 ;04Lё9. 

#D4>F<>4. #@0:B8G5A:0O ?>AB0=>2:0 :>@>;N <0B0 D5@7ё< 8 ;04Lё9. 

&9@4 2.3. (9D;ё@ < >BDB?ё@. 
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&5>@8O. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 ?>AB0=>2:8 :>@>;N <0B0 

D5@7ё< 8 :>@>;ё<. 

#D4>F<>4. #@0:B8G5A:0O ?>AB0=>2:0 :>@>;N <0B0 D5@7ё< 8 :>@>;ё<. 

&9@4 2.4. �48Pё= < >BDB?ё@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 ?>AB0=>2:8 :>@>;N <0B0 

;04Lё9 8 :>@>;ё<. 

#D4>F<>4. #@0:B8G5A:0O ?>AB0=>2:0 :>@>;N <0B0 ;04Lё9 8 :>@>;ё<. 

&9@4 2.5. &D9A<DB6BKAO9 C4DF<<. 

#D4>F<>4. "B@01>B:0 =02K:0 ?>AB0=>2:8 <0B0 2 ?0@B88. 

&9@4 3. �6B=AB= G84D.   

&9@4 3.1. �48Pё=. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 42>9=>3> C40@0 ;04Lё9. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 42>9=>3> C40@0 ;04Lё9. 

&9@4 3.2. %?BAB@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 42>9=>3> C40@0 A;>=><. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 42>9=>3> C40@0 A;>=><. 

&9@4 3.3. (9D;ё@.  

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 42>9=>3> C40@0 D5@7ё<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 42>9=>3> C40@0 D5@7ё<. 

&9@4 3.4. �BAё@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 42>9=>3> C40@0 :>=ё<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 42>9=>3> C40@0 :>=ё<. 

&9@4 3.5. #9L>B= < >BDB?ё@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 42>9=>3> C40@0 ?5H:>9, 

:>@>;ё<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 42>9=>3> C40@0 ?5H:>9, 

:>@>;ё<. 

&9@4 3.6. &D9A<DB6BKAO9 C4DF<<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 42>9=>3> C40@0 2 ?0@B88. 

&9@4 4. %6S;>< H<7GD.   
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&9@4 4.1. %6S;>4 ?48Pё=. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A2O7:8 ;04Lё9. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A2O7:8 ;04Lё9. 

&9@4 4.2. %6S;>4 E?BAB@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A2O7:8 A;>=><. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A2O7:8 A;>=><. 

&9@4 4.3. %6S;>4 H9D;ё@. �O<7DOL E6S;4AAB= H<7GDO. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A2O7:8 D5@7ё<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A2O7:8 D5@7ё<. 

&9@4 4.4. �O<7DOL H<7GDO E CB@BMPR E6S;><.  4F E CB@BMPR E6S;><. 

�4M<F4 BF E6S;><. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 2K83@KH0 D83C@K ?@8 

?><>I8 A2O7:8. #>AB0=>2:0 <0B0 ?@8 ?><>I8 A2O7:8. �0I8B0. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 2K83@KH0 D83C@K ?@8 

?><>I8 A2O7:8. #>AB0=>2:0 <0B0 ?@8 ?><>I8 A2O7:8. �0I8B0. 

&9@4 5. %>6B;AB= G84D.   

&9@4 5.1. �48Pё=. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A:2>7=>3> C40@0 ;04Lё9. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A:2>7=>3> C40@0 ;04Lё9. 

&9@4 5.2. %?BAB@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A:2>7=>3> C40@0 A;>=><. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A:2>7=>3> C40@0 A;>=><. 

&9@4 5.3. (9D;ё@. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A:2>7=>3> C40@0 D5@7ё<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A:2>7=>3> C40@0 D5@7ё<. 

&9@4 5.4. %>DOFB9 A4C489A<9. %>DOFO= L4I. 

&9BD<S. &5>@5B8G5A:89 @071>@ 8 >A>15==>AB8 A:@KB>3> =0?045=8O 8 H0E0. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 =02K:0 A:@KB>3> =0?045=8O 8 H0E0. 

&9@4 5.5. &D9A<DB6BKAO9 C4DF<<. 

#D4>F<>4. #@0:B8G5A:0O >B@01>B:0 A:2>7=>3> C40@0 2 ?0@B88. 
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1.4. #?4A<DG9@O9 D9;G?PF4FO B5GK9A<S CB CDB7D4@@9. 
 B8G?P «#DB@OL?9AAO= 8<;4=A». 

#D98@9FAO9: 

− @0728BK =02K:8 8A?>;L7>20=8O >A=>2 48709=-<KH;5=8O 2 @5H5=88  

8 ?>AB0=>2:5 B2>@G5A:8E 0=0;8B8G5A:8E 7040G ?@>5:B8@>20=8O ?@54<5B=>9 

A@54K;  

− C<5NB ?@8<5=OBL =02K: A>740=8O 48709=-?@>5:B0, 53> >A=>2=K<8 MB0?0<8;  

− @0AH8@5=K 7=0=8O > <5B>40E ?@54?@>5:B=KE 8AA;54>20=89;  

− C3;C1;5=K 7=0=8O, 8 C<5=8O ?@8<5=OBL =02K: 20@80=B=>3> ?@>5:B8@>20=8O; 

− @0728BK ?@0:B8G5A:85 =02K:8 >ACI5AB2;5=8O ?@>F5AA0 48709=5@A:>3> 

?@>5:B8@>20=8O. 

 9F4CD98@9FAO9: 

− @0728BK =02K:8 B5E=8G5A:>3> @8A>20=8O;  

− @0728B =02K: <0:5B8@>20=8O 87 @07;8G=KE <0B5@80;>2;  

− @0728B =02K: >1J5<=>-?@>AB@0=AB25==>3> <KH;5=8O; 

− @0728BK 107>2K5 =02K:8 3D-<>45;8@>20=8O, 287C0;870F88  

8 ?@>B>B8?8@>20=8O. 

�<KABEFAO9: 

− @0728BK 0=0;8B8G5A:85 A?>A>1=>AB8, B2>@G5A:>3> 8 :@50B82=>3> <KH;5=8O;  

− @0728BK C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− @0728BK =02K:8 :><0=4=>9 @01>BK;  

− @0728BK :><<C=8:0B82=K5 C<5=8O: 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 

?>A;54>20B5;L=>AB8, >BAB0820BL A2>N B>G:C 7@5=8O, 0=0;878@>20BL A8BC0F8N 

8 A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89;  

− @0728BK C<5=8O >F5=820BL 8 ?@575=B>20BL @57C;LB0BK A>2<5AB=>9  

8;8 8=48284C0;L=>9 45OB5;L=>AB8 2 ?@>F5AA5 A>740=8O 8 ?@575=B0F88 

>1J5:B0 ?@><KH;5==>3> 48709=0; 

− @0728BK =02K:8 ?C1;8G=>3> 2KABC?;5=8O; 

− AD>@<8@>20=K :><<C=8:0B82=K5 =02K:8 45;>2>3> >1I5=8O. 
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 B8G?P «#DB@DB5B>64AFG@». 

#D98@9FAO9: 

− 2;045NB >A=>20<8 @01>BK A ?0O;L=K< >1>@C4>20=85< 8 M;5:B@>==K<8 

:><?>=5=B0<8. 

− C<5NB A>18@0BL 8 ?@>3@0<<8@>20BL CAB@>9AB20 =0 1075 Arduino. 

− 7=0NB >A=>2K O7K:0 C++ 8 @01>BC A Arduino IDE. 

− 8A?>;L7CNB A5=A>@K, 42830B5;8 8 181;8>B5:8 4;O A>740=8O DC=:F8>=0;L=KE 

CAB@>9AB2. 

− ?@8<5=ONB <5B>4 «>3@0=8G5=89» 8 7=0NB MB0?K ?@>5:B=>9 45OB5;L=>AB8. 

 9F4CD98@9FAO9: 

− AD>@<8@>20=K =02K:8 0=0;870 8 @5H5=8O B5E=8G5A:8E 7040G. 

− C<5NB ?;0=8@>20BL 8 >@30=87>2K20BL A2>N 45OB5;L=>ABL. 

− @0728BK =02K:8 @01>BK 2 :><0=45 8 ?@575=B0F88 A2>8E 8459. 

− ?@8<5=ONB B5>@5B8G5A:85 7=0=8O =0 ?@0:B8:5. 

�<KABEFAO9: 

− @0728B 8=B5@5A : B5E=8G5A:><C B2>@G5AB2C 8 8==>20F8O<. 

− C<5NB @01>B0BL 0::C@0B=> 8 >B25BAB25==>. 

− @0728B0 F5;5CAB@5<;ё==>ABL 8 C<5=85 ?@5>4>;520BL B@C4=>AB8. 

− C<5NB C2060BL B@C4 8 @57C;LB0BK @01>BK :><0=4K. 

 B8G?P «VR\AR->64AFG@». 

#D98@9FAO9: 

− AD>@<8@>20=K 7=0=8O >A=>2=>9 ?@>D5AA8>=0;L=>9 ;5:A8:8; 

− AD>@<8@>20=K 7=0=8O 0:BC0;L=KE =0?@02;5=89 =0CG=KE 8AA;54>20=89  

2 >1I5<8@>2>9 ?@0:B8:5; 

− >7=0:><;5=K A 107>2K<8 ?@8=F8?0<8 @01>BK Unity; 

− AD>@<8@>20= =02K: A>740=8O 8 287C0;870F88 83@>2KE AF5= 8 >1J5:B>2, 

>:@C60NI59 A@54K 2 Unity; 

− AD>@<8@>20= =02K: A>740=8O ?@8;>65=89 4>?>;=5==>9 8 28@BC0;L=>9 

@50;L=>AB8; 
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− AD>@<8@>20=K ?@54AB02;5=8O > @01>B5 2 @540:B>@5 Visual Studio =0 O7K:5 C#;   

−  AD>@<8@>20= =02K: 8A?>;L7>20=8O SteamVR; 

− AD>@<8@>20=K 107>2K5 =02K:8 <>45;8@>20=8O, B5:ABC@8@>20=8O, 

0=8<8@>20=8O 2 3D-@540:B>@5 Blender; 

− AD>@<8@>20=> 7=0=85 >A=>2=>9 ?@>D5AA8>=0;L=>9 ;5:A8:8; 

− AD>@<8@>20=> 7=0=85 0:BC0;L=KE =0?@02;5=89 ?@8<5=5=8O B5E=>;>389 

28@BC0;L=>9 8 4>?>;=5==>9 @50;L=>AB8 2 >1I5<8@>2>9 ?@0:B8:5. 

 9F4CD98@9FAO9: 

− AD>@<8@>20=K 7=0=8O ?@028; 157>?0A=>3> ?>;L7>20=8O 8=AB@C<5=B0<8  

8 >1>@C4>20=85<; 

− AD>@<8@>20=K C<5=8O ?@8<5=OBL >1>@C4>20=85 8 8=AB@C<5=BK; 

− AD>@<8@>20=K 7=0=8O >A=>2 ?@8=F8?0 @01>BK A ?@>3@0<<8@C5<K<8 

M;5<5=B0<8; 

− AD>@<8@>20=K 7=0=8O >A=>2=KE =0?@02;5=89 @0728B8O A>2@5<5==>9 =0C:8; 

− AD>@<8@>20=K 7=0=8O >A=>2 AD5@K ?@8<5=5=8O IT- B5E=>;>389, 

@>1>B>B5E=8:8, <5E0B@>=8:8 8 M;5:B@>=8:8;  

− AD>@<8@>20=K C<5=8O @01>B0BL A M;5:B@>==K<8 AE5<0<8 8 A8AB5<0<8 

C?@02;5=8O >1J5:B0<8 (?> =0?@02;5=8O<). 

�<KABEFAO9: 

− AD>@<8@>20= =02K: >@85=B8@>20BLAO 2 A2>59 A8AB5<5 7=0=89: >B;8G0BL =>2>5 

7=0=85 >B 8725AB=>3>; 

− AD>@<8@>20= =02K: ?5@5@010BK20BL ?>;CG5==CN 8=D>@<0F8N: 45;0BL 

2K2>4K 2 @57C;LB0B5 A>2<5AB=>9 @01>BK 3@C??K, A@02=820BL 8 3@C??8@>20BL 

?@54<5BK 8 8E >1@07K; 

− AD>@<8@>20= =02K: @01>B0BL ?> ?@54;>65==K< 8=AB@C:F8O<  

8 A0<>AB>OB5;L=>; 

− AD>@<8@>20= =02K: 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 

?>A;54>20B5;L=>AB8, >BAB0820BL A2>N B>G:C 7@5=8O, 0=0;878@>20BL A8BC0F8N 
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8 A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89; 

− AD>@<8@>20= =02K: >?@545;OBL 8 D>@<8@>20BL F5;L 45OB5;L=>AB8 =0 70=OB88 

A ?><>ILN CG8B5;O; 

− AD>@<8@>20=K C<5=8O @01>B0BL 2 3@C??5 8 :>;;5:B825;  

− AD>@<8@>20=K C<5=8O @0AA:07K20BL > ?@>5:B5; 

− AD>@<8@>20=K =02K:8 @01>B0BL =04 ?@>5:B>< 2 :><0=45, MDD5:B82=> 

@0A?@545;OBL >1O70==>AB8. 

 B8G?P «IT- >64AFG@». 

#D98@9FAO9: 

− AD>@<8@>20=K =02K:8 2;045=8O #�; 

− AD>@<8@>20=K =02K:8 @01>BK 2 Scratch; 

− AD>@<8@>20=K C<5=8O AB@C:BC@8@>20=8O ?@>3@0<<=>3> :>40; 

− @0728B> C<5=85 @01>B0BL 2 A@545 MIT App Inventor; 

− AD>@<8@>20= =02K: @01>BK A <8:@>:>=B@>;;5@0<8; 

AD>@<8@>20=> C<5=85 >1@010BK20BL ?>;CG5==K5 7=0G5=8O 40BG8:>2; 

 9F4CD<8@9FAO9: 

− AD>@<8@>20=> C<5=85 A>AB02;OBL 0;3>@8B< @5H5=8O ?>AB02;5==>9 7040G8; 

− AD>@<8@>20=> C<5=85 AB@C:BC@8@>20BL 40==K5. 

�<KABEFAO9: 

− AD>@<8@>20=K =02K:8 :><0=4=>9 @01>BK, :><<C=8:0B82=>ABL, 2=8<0=85  

8 :>=F5=B@0F8O; 

− AD>@<8@>20=> C<5=85 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 

?>A;54>20B5;L=>AB8; 

− AD>@<8@>20= =02K: >BAB0820BL A2>N B>G:C 7@5=8O; 

− AD>@<8@>20= =02K: A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK ?CB5< 

;>38G5A:8E @0AAC645=89 :@50B82=>ABL; 

− @0728BK: 2=8<0=85, 0=0;8B8G5A:>5 <KH;5=85, ?;0=8@>20=85. 

 B8G?P «�9B>64AFG@». 

#D98@9FAO9: 
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− @0728BK =02K:8 @01>BK A 35>8=D>@<0F8>==K<8 A8AB5<0<8: A>740=8O 

F8D@>2KE :0@B, =0AB@>9:8 A;>52, >1@01>B:8 ?@>AB@0=AB25==KE 40==KE; 

− AD>@<8@>20=K C<5=8O ?@8<5=OBL 251-��% (EverGIS Online)  

4;O 287C0;870F88 35>40==KE 8 A>2<5AB=>9 @01>BK; 

− >A2>5=K B5E=>;>388 A>740=8O 3D-<>45;59 <5AB=>AB8 A 8A?>;L7>20=85< 

D>B>3@0<<5B@88 8 3D-@540:B>@>2; 

− ?@8>1@5B5=K :><?5B5=F88 0=0;870 40==KE 48AB0=F8>==>3> 7>=48@>20=8O 

�5<;8; 

− @0728BK =02K:8 ?@>3@0<<8@>20=8O �#�� 4;O 02B>=><=KE ?>;5B>2  

8 0M@>AJ5<:8; 

− AD>@<8@>20=K >A=>2K <>45;8@>20=8O ;>38AB8G5A:8E ?@>F5AA>2 2 AnyLogic. 

 9F4CD98@9FAO9: 

− @0728BK A?>A>1=>AB8 : ?;0=8@>20=8N 8 @50;870F88 35>8=D>@<0F8>==KE 

?@>5:B>2; 

− AD>@<8@>20=K =02K:8 :@8B8G5A:>3> 0=0;870 8 A@02=5=8O @07;8G=KE 

8AB>G=8:>2 35>40==KE; 

− ?@8>1@5B5=K :><?5B5=F88 :><0=4=>9 @01>BK =04 35>?@>AB@0=AB25==K<8 

?@>5:B0<8; 

− @0728BK C<5=8O ?@575=B>20BL @57C;LB0BK 8AA;54>20=89 2 @07;8G=KE 

D>@<0B0E. 

�<KABEFAO9: 

− AD>@<8@>20=> >A>7=0=85 @>;8 35>B5E=>;>389 2 @5H5=88 A>2@5<5==KE 

?@>1;5<; 

− @0728B> :@8B8G5A:>5 <KH;5=85 ?@8 @01>B5 A ?@>AB@0=AB25==K<8 40==K<8; 

− ?@8>1@5B5=0 M:>;>38G5A:0O >B25BAB25==>ABL G5@57 0=0;87 0=B@>?>35==>3> 

2>7459AB28O; 

− AD>@<8@>20=K ?@>D5AA8>=0;L=K5 8=B5@5AK 2 AD5@5 35>8=D>@<0B8:8  

8 A<56=KE >1;0ABOE. 

 B8G?P «)4=F9>». 

#D98@9FAO9: 
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− ?@8<5=ONB >A=>2K B5>@88 @5H5=8O 87>1@5B0B5;LA:8E 7040G 8 8=65=5@88; 

− AD>@<8@>20=K =02K:8 ?@>5:B8@>20=8O 2 %�#$ 8 A>740=8N 2D 8 3D <>45;59;  

− AD>@<8@>20=K =02K:8 @01>BK =0 ;075@=>< 8 0448B82=>< >1>@C4>20=88, 

AB0=:0E A G8A;>2K< ?@>3@0<<=K< C?@02;5=85< (+#') D@575@=K5 AB0=:8,  

0 B0:65 @CG=K< 8=AB@C<5=B><;  

− AD>@<8@>20=K =02K:8 @01>BK A M;5:B@>==K<8 :><?>=5=B0<8;  

− AD>@<8@>20=K =02K:8 =5>1E>48<K5 4;O ?@>5:B=>9 45OB5;L=>AB8. 

− @0728BK: 2>>1@065=85, ?@>AB@0=AB25==>5 <KH;5=85, 2>A?8B0=85 8=B5@5A0  

: B5E=8:5 8 B5E=>;>38O<;  

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

2 >1AB0=>2:5 A M;5<5=B0<8 :>=:C@5=F88; 

− @0728BK C<5=8O 287C0;L=>3> ?@54AB02;5=8O 8=D>@<0F88 8 A>1AB25==KE 

?@>5:B>2. 

 9F4CD98@9FAO9: 

− AD>@<8@>20=K B@C4>2K5 C<5=8O 8 =02K:8, C<5=85 ?;0=8@>20BL @01>BC  

?> @50;870F88 70<KA;0, ?@542845BL @57C;LB0B 8 4>AB830BL 53>,  

?@8 =5>1E>48<>AB8 2=>A8BL :>@@5:B82K 2 ?5@2>=0G0;L=K9 70<KA5;; 

− A?>A>1AB2>20BL D>@<8@>20=8N 0=0;8B8G5A:8E A?>A>1=>AB59, ;>38G5A:>3> 

<KH;5=8O. 

�<KABEFAO9: 

− A>740=K CA;>28O 4;O @0728B8O B2>@G5A:8E A?>A>1=>AB59 >1CG0NI8EAO  

A 8A?>;L7>20=85< <56?@54<5B=KE A2O759. 

�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (2>7@0AB 12-14 ;5B). 

#D98@9FAO9: 

− AD>@<8@>20= =02K: ?@8<5=OBL �5:0@B>2C A8AB5<C :>>@48=0B 4;O @5H5=8O 

?@0:B8G5A:8E 7040G; 

− AD>@<8@>20= =02K: ?>AB@>5=85 3@0D0 8 ?@8<5=5=85 53> 4;O @5H5=8O 

;>38AB8G5A:8E 8 ;>38G5A:8E 7040G;  

− ?>;CG5=K 7=0=8O >A=>2 ?;0=8<5B@88;  

− AD>@<8@>20= =02K: 20@80=B=>3> ?@>5:B8@>20=8O. 
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− AD>@<8@>20=K ?@0:B8G5A:85 =02K:8 @01>BK A 1>;LH8< <0AA82>< 40==KE.  

 9F4CD98@9FAO9: 

− AD>@<8@>20=K 0=0;8B8G5A:85 A?>A>1=>AB8, ;>38G5A:>5 <KH;5=85;  

− AD>@<8@>20=K C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− ?@8<5=O5B =0 ?@0:B8:5 :><<C=8:0B82=KE C<5=8O: 87;0305B <KA;8 2 G5B:>9 

;>38G5A:>9 ?>A;54>20B5;L=>AB8, >BAB08205B A2>N B>G:C 7@5=8O, 0=0;878@C5B 

A8BC0F8N 8 A0<>AB>OB5;L=> =0E>48B >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89; 

�<KABEFAO9: 

− AD>@<8@>20=K C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− @0728BK =02K:8 :><0=4=>9 @01>BK;  

− @0728BK :><<C=8:0B82=K5 C<5=8O: 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 

?>A;54>20B5;L=>AB8, >BAB0820BL A2>N B>G:C 7@5=8O, 0=0;878@>20BL A8BC0F8N 

8 A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89;  

− AD>@<8@>20=K 8 @0728BK =02K:8 ?C1;8G=>3> 2KABC?;5=8O. 

�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (2>7@0AB 15-17 ;5B). 

#D98@9FAO9: 

− AD>@<8@>20=K =02K:8 ?@8<5=OBL B5>@8N <0B@8F 4;O @5H5=8O ?@0:B8G5A:8E 

7040G; 

− AD>@<8@>20=K 7=0=8O > <5B>40E ?>AB@>5=8O 3@0D0 8 ?@8<5=5=85 53> 4;O 

@5H5=8O ;>38AB8G5A:8E 8 ;>38G5A:8E 7040G;  

− AD>@<8@>20=K 7=0=8O >A=>2 ?;0=8<5B@88. 

− 70:@5?;5= =02K: @01>BK A D>@<C;0<8 C?@>I5==>3> 2KG8A;5=8O; 

− AD>@<8@>20=K 7=0=8O > 3@0D8:0E DC=:F89; 

− AD>@<8@>20=K =02K:8 ?> 8A?>;L7>20=8N B@83>=><5B@8G5A:8E DC=:F89 4;O 

@5H5=8O B@5C3>;L=8:>2; ?@54<5B=K9 

− >A2>5= =02K: 8AA;54>20=8O DC=:F89. 

 9F4CD98@9FAO9: 

− AD>@<8@>20=K 0=0;8B8G5A:85 A?>A>1=>AB8, ;>38G5A:>5 <KH;5=85;  



101 

 

− AD>@<8@>20=K C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− ?@8<5=O5B =0 ?@0:B8:5 :><<C=8:0B82=KE C<5=8O: 87;0305B <KA;8 2 G5B:>9 

;>38G5A:>9 ?>A;54>20B5;L=>AB8, >BAB08205B A2>N B>G:C 7@5=8O, 0=0;878@C5B 

A8BC0F8N 8 A0<>AB>OB5;L=> =0E>48B >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89; 

�<KABEFAO9: 

− AD>@<8@>20=K 0=0;8B8G5A:85 A?>A>1=>AB8, ;>38G5A:>3> <KH;5=8O;  

− AD>@<8@>20=K C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− @0728BK =02K:8 :><0=4=>9 @01>BK;  

− @0728BK :><<C=8:0B82=K5 C<5=8O: 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 

?>A;54>20B5;L=>AB8, >BAB0820BL A2>N B>G:C 7@5=8O, 0=0;878@>20BL A8BC0F8N 

8 A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89;  

− AD>@<8@>20=K 8 @0728BK =02K:8 ?C1;8G=>3> 2KABC?;5=8O. 

�4D<4F<6AO= @B8G?P «"EAB6O L4I@4FAB= 7D4@BFABEF<». 

#D98@9FAO9: 

− @0728B> C<5=85 A2>1>4=>3> >@85=B8@>20=8O =0 H0E<0B=>9 4>A:5; 

− AD>@<8@>20=K 7=0=8O > 2A5E M;5<5=B0E H0E<0B=>9 B0:B8:8 8 B5E=8:8 

@0AGёB0 20@80=B>2 2 ?@0:B8G5A:>9 83@5; 

− CA2>5=K AB@0B538G5A:85 >A=>2K H0E<0B=KE D83C@; 

− ?>;CG5=K 7=0=8O >1> 2A5E AB@0B538G5A:8E M;5<5=B0E H0E<0B=>9 ?>78F88  

8 >A=>2=KE AB@0B538G5A:8E ?@8ё<0E 2 B8?>2KE ?>;>65=8OE. 

 9F4CD98@9FAO9: 

− AD>@<8@>20=K 0=0;8B8G5A:85 A?>A>1=>AB8, :@50B82=>5 <KH;5=85;  

− AD>@<8@>20=K C<5=8O 8 =02K:8 :>=F5=B@0F88 2=8<0=8O; 

− @0728BK =02K:8 :><0=4=>9 @01>BK. 

�<KABEFAO9: 

− @0728BK :><<C=8:0B82=K5 C<5=8O: 87;030BL <KA;8 2 G5B:>9 ;>38G5A:>9 

?>A;54>20B5;L=>AB8, >BAB0820BL A2>N B>G:C 7@5=8O, 0=0;878@>20BL A8BC0F8N 
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8 A0<>AB>OB5;L=> =0E>48BL >B25BK =0 2>?@>AK ?CB5< ;>38G5A:8E 

@0AAC645=89.  

�4D<4F<6AO= @B8G?P «&9IA<K9E><= 4A7?<=E><= S;O>». 

#D98@9FAO9: 

− CA2>5=K ?@0:B8G5A:85 >A=>2K B5E=8G5A:>9 :><<C=8:0F88 =0 0=3;89A:>< 

O7K:5; 

− CA2>5=K >A=>2K ?@>5:B=>9 45OB5;L=>AB8, @07@01>B:0 ?;0=0 2KABC?;5=8O, 

2K1>@ B5<K, A8AB5<0B870F8O 8=D>@<0F88; 

− @0728BK C<5=8O 3@0<>B=> D>@<C;8@>20BL <KA;8; 

− @0728BK >A=>2K :><<C=8:0B82=KE >B=>H5=89 2=CB@8 ?@>5:B=KE 3@C??  

8 2 :>;;5:B825 2 F5;><. 

 9F4CD98@9FAO9: 

− AD>@<8@>20=K :><<C=8:0B82=K5 =02K:8 2 >1I5=88 8 A>B@C4=8G5AB25  

A> A25@AB=8:0<8 8 27@>A;K<8 2 ?@>F5AA5 >1@07>20B5;L=>9 45OB5;L=>AB8;  

− AD>@<8@>20=K =02K:8 A0<>>1@07>20=8O =0 >A=>25 <>B820F88 : >1CG5=8N  

8 ?>7=0=8N; 

− AD>@<8@>20=K ?5@28G=K5 =02K:8 0=0;870 8 :@8B8G=>9 >F5=:8 ?>;CG05<>9 

8=D>@<0F88. 

�<KABEFAO9: 

− AD>@<8@>20=> >B25BAB25==>5 >B=>H5=85 : CG5=8N, 3>B>2=>AB8  

8 A?>A>1=>AB8, >1CG0NI8EAO : A0<>@0728B8N 8 A0<>>1@07>20=8N; 

− AD>@<8@>20=> >A>7=0==>5, C2068B5;L=>5 8 4>1@>65;0B5;L=>5 >B=>H5=85  

: 4@C3><C G5;>25:C, 53> <=5=8N, 3>B>2=>AB8 8 A?>A>1=>AB8 25AB8 480;>3  

A 4@C38<8 ;N4L<8 8 4>AB830BL 2 =ё< 2708<>?>=8<0=8O; 

− AD>@<8@>20=K F5==>AB8 74>@>2>3> 8 157>?0A=>3> >1@070 687=8; 

− CA2>5=85 ?@028; 8=48284C0;L=>3> 8 :>;;5:B82=>3> 157>?0A=>3> ?>2545=8O  

2 G@572KG09=KE A8BC0F8OE, C3@>60NI8E 687=8 8 74>@>2LN ;N459, ?@028; 

?>2545=8O =0 B@0=A?>@B5 8 =0 4>@>30E. 
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$����� № 2. �" #���% "$��!���*�"!!"-#����"��+�%��) 
'%�"��� 

2.1. �4?9A84DAO= GK95AO= 7D4H<>. 

 

 B8G?P «#DB@OL?9AAO= 8<;4=A». 

&45?<J4 2.1. 

№ 

C/C 
 9ESJ 

+<
E?B 

(BD@4 
;4ASF<S 

�B?-6B 
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3D ?@8=B5@, 
?@8=F8? @01>BK. 

Data Scouting 

&5AB =0 
?>=8<0=85 
<5B>4>2 

29 �5:01@L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

1 

�7CG5=85 
8=AB@C:F89 ?> 
M:A?;C0B0F88 
>1>@C4>20=8O 

"F5=:0 
@5H5=89 ?> 
:@8B5@8O< 

30 �5:01@L 
�@C??>20O/
?@575=B0F8

O 
2 

&5E=8:0 
157>?0A=>AB8. 

%>AB02;5=85 :0@BK 

�>=B@>;L=K9 
>?@>A 
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@8A:>2 
8A?>;L7>20=8O 
>1>@C4>20=8O. 

"1AC645=85 :0@BK 
@8A:>2. 

31 

O=20@L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

4 

�=0:><AB2> A 
8=B5@D59A>< 
«�><?0A 3�» 

-:A?5@B=0O 
>F5=:0 8459 
#@>25@:0 
<>45;59 

O=20@L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

8 

�7CG5=85 
8=AB@C<5=B>2 

«�><?0A 3�», @01>B0 
A ;8=8O<8 8 
D83C@0<8. 

32 O=20@L 
�@C??>20O/
?@0:B8G5A:
0O @01>B0 

4 

�7CG5=85 ?@>3@0<< 
4;O =0AB@>9:8 
?5G0B8 @07;8G=KE 
?@8=B5@>2. 

�@8B5@80;L=0O 
>F5=:0 
@5H5=89 

33 O=20@L 
�@C??>20O/
?;0=8@>20=

85 
2 

-:A?5@8<5=B A 
@07;8G=K<8 
<0B5@80;0<8 8 
@07;8G=K<8 

=0AB@>9:0<8 @01>BK 
?@8=B5@>2. 

"F5=:0 
D>@<C;8@>2:8 

&� 

34 D52@0;L 
�@C??>20O/
?;0=8@>20=

85 
4 

#@>25@:0 
G5@B5659 

35 D52@0;L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

1 

%?>A>1K ?5G0B8 
<>45;59 @07;8G=>3> 
@07<5@0 8 D>@<K. 

&5AB ?> 
?@8=F8?0< 
@01>BK 

36 D52@0;L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

1 
�5;5=85 <>45;59 
1>;LH8E @07<5@>2. 

�>=B@>;L=K9 
>?@>A 
#@>25@:0 

2K?>;=5==KE 
@01>B 

37 D52@0;L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

1 

%?>A>1K >1@01>B:8 
45B0;59 2 

7028A8<>AB8 >B 
<0B5@80;0. 

38 D52@0;L 

�@C??>20O 
@01>B0/?@0
:B8G5A:0O 
@01>B0 

1 

%?>A>1K A>548=5=8O 
45B0;59 2 548=CN 

<>45;L. 

#@0:B8G5A:89 
B5AB 

39 D52@0;L  8=8-

;5:F8O 2 
�2545=85 2 :59A 
«�20=B>H0E<0BK». 

"F5=:0 
:0G5AB20 
>1@07F>2 

40 D52@0;L �@C??>20O 
@01>B0/?@0 2 

#5G0BL D83C@ =0 3D 
?@8=B5@5. 

#>MB0?=0O 
70I8B0 MB0?>2 
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:B8G5A:0O 
@01>B0 

41 D52@0;L 

�@C??>20O 
@01>B0/?@0
:B8G5A:0O 
@01>B0 

2 
"1@01>B:0 <>45;59 
?>A;5 ?5G0B8. 

&5AB + 
?@>25@:0 
8=AB@C:F89 

42 D52@0;L 
�@C??>20O/
?@575=B0F8

O 
0,5 

#@575=B0F8O 
<>45;59. 

"F5=:0 3D 
<>45;59 

43 D52@0;L �@C??>20O 
@01>B0 0,5 

�><0=4>>1@07>20=85
. �3@0 «%;>=». 

�C@=0; 
M:A?5@8<5=B>2 

44 <0@B  8=8-

;5:F8O 1 

(@575@=K9 AB0=>: 
+#', ?@8=F8? 
@01>BK. Data 

Scouting 

�@8B5@80;L=0O 
>F5=:0 

45 <0@B 
�@C??>20O/
?@0:B8G5A:
0O @01>B0 

2 

�7CG5=85 
8=AB@C:F89 ?> 
M:A?;C0B0F88 
>1>@C4>20=8O 

&5AB + 
?@>25@:0 

157>?0A=>AB8 

46 <0@B 
�@C??>20O/
?@575=B0F8

O 
2 

&5E=8:0 
157>?0A=>AB8. 

%>AB02;5=85 :0@BK 
@8A:>2 

8A?>;L7>20=8O 
>1>@C4>20=8O. 
"1AC645=85 :0@B 

@8A:>2. 

"F5=:0 
:0G5AB20 
8745;89 

47 <0@B 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

6 

�7CG5=85 >A=>2 
@570=8O <0B5@80;>2 
A @07;8G=K<8 

E0@0:B5@8AB8:0<8, 
2K1>@ 8=AB@C<5=B0 

#@>25@:0 
A>1@0==KE 
AE5< 

48 <0@B  0;KE 
3@C??/83@0 8 

"A=>2K @570=8O 
<0B5@80;>2 A 
@07;8G=K<8 

E0@0:B5@8AB8:0<8 

-:A?5@B=0O 
>F5=:0 ?@>5:B0 

49 0?@5;L 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

6 

"A=>2K @01>BK A #" 
D@575@=>3> AB0=:0 

ArtCam, Mach3. 

(>@<0 
:>=B@>;O 

50 0?@5;L 
�@C??>20O/
?@0:B8G5A:
0O @01>B0 

6 

#>43>B>2:0 ?@>5:B0 
A ?@8<5=5=85< 
D@575@=>9 
>1@01>B:8. 
�73>B>2;5=85 

�=:5B8@>20=85 
C@>2=O 7=0=89 
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45B0;59 ?@>AB>3> 
?@>D8;O. 

51 0?@5;L 
�@C??>20O/
?@0:B8G5A:
0O @01>B0 

2 

�7CG5=85 284>2 
M;5:B@>==KE 

:><?>=5=B>2 8 8E 
=07=0G5=85. 

"F5=:0 
3@C??>2>9 
48=0<8:8 

52 0?@5;L 
�@C??>20O/
?@0:B8G5A:
0O @01>B0 

4 

%>AB02;5=85 8 
A1>@:0 ?@>ABKE 
AE5<. �=0:><AB2> A 
?@>3@0<<0<8 
A>AB02;5=8O 

M;5:B@>==KE AE5<. 

&5AB =0 
?>=8<0=85 
<5B>4>2 

53 0?@5;L 

�@C??>20O/
?@575=B0F8

O 

1 
#0O;L=K5 AB0=F88. 
%>AB02;5=85 A?8A:0 

@8A:>2 
8A?>;L7>20=8O 
>1>@C4>20=8O. 
"1AC645=85 :0@B 

@8A:>2. 

"F5=:0 
@5H5=89 ?> 
:@8B5@8O< 

�>=B@>;L=K9 
>?@>A 54 <09 1 

55 <09 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 
/15A540 

4 

�7CG5=85 >A=>2 
?09:8 

<8:@>M;5:B@>==KE 
:><?>=5=B>2 

-:A?5@B=0O 
>F5=:0 8459 

56 <09 

�=48284C0
;L=0O/?@0:
B8G5A:0O 
@01>B0 

4 

$01>BK A 
?@8<5=5=85< 

?0O;L=KE AB0=F89. 

#@>25@:0 
<>45;59 

�@8B5@80;L=0O 
>F5=:0 
@5H5=89 

57 <09 

�@C??>20O/
?@0:B8G5A:
0O @01>B0 

2 

%1>@:0 2A5E 
M;5<5=B>2 2 548=CN 
:>=AB@C:F8N. 

58 <09 

�@C??>20O/
?@0:B8G5A:
0O @01>B0 

2 

�A?KB0=85 @01>BK. 
#>8A: 

=58A?@02=>AB59 8 8E 
CAB@0=5=85. 

"F5=:0 
D>@<C;8@>2:8 

&� 

59 <09 

�@C??>20O/
?@0:B8G5A:
0O @01>B0 

1,5 

#>43>B>2:0 
?@575=B0F88 

?@>5:B0. #>43>B>2:0 
70I8B=>3> A;>20. 

#@>25@:0 
G5@B5659 

60 <09 

�@C??>20O/
?@575=B0F8

O 
0,5 

�0I8B0 ?@>5:B0 2 
?@8ACBAB288 

M:A?5@B=>9 3@C??K. 

&5AB ?> 
?@8=F8?0< 
@01>BK 
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�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (12-14 ?9F). 

&45?<J4 2.7. 

№ 
C/C 

 9ESJ 
+<E
?B 

(BD@4 
;4ASF<S 

�B?-

6B 
K4EB6 

&9@4 ;4ASF<S (BD@4 
>BAFDB?S 

1 %5=BO1@L 
 �5:F8O/?@0

:B8:0 2 %0?5@ $5H5=85 7040G. 

2 %5=BO1@L 
 

#@0:B8:0 2 %0?5@ $5H5=85 7040G. 

3 %5=BO1@L 
 �5:F8O/?@0

:B8:0 2  >@A:>9 1>9 $5H5=85 7040G. 

4 ":BO1@L 
 

#@0:B8:0 2  >@A:>9 1>9 $5H5=85 7040G. 

5 ":BO1@L 
 �5:F8O/?@0

:B8:0 2 %C4>:C $5H5=85 7040G. 

6 ":BO1@L 
 

#@0:B8:0 2 %C4>:C $5H5=85 7040G. 

7 ":BO1@L 
 �5:F8O/?@0

:B8:0 2 
�>48@>20=85 
8=D>@<0F88 $5H5=85 7040G. 

8 !>O1@L 
 

#@0:B8:0 2 
�>48@>20=85 
8=D>@<0F88 $5H5=85 7040G. 

9 !>O1@L 
 �5:F8O/?@0

:B8:0 2 �3@0 "#0<OBL" $5H5=85 7040G. 

10 !>O1@L 
 

#@0:B8:0 2 �3@0 "#0<OBL" $5H5=85 7040G. 

11 !>O1@L 
 

�5:F8O 2 
�=0:><AB2> A 
?>=OB85< 25:B>@. $5H5=85 7040G. 

12 �5:01@L 
 

�5:F8O 2 
"?5@0F88 =04 
25:B>@0<8. $5H5=85 7040G. 

13 �5:01@L 
 

#@0:B8:0 2 $5H5=85 7040G. $5H5=85 7040G. 

14 �5:01@L 
 

#@0:B8:0 2 $5H5=85 7040G. $5H5=85 7040G. 

15 �5:01@L 
 

�5:F8O 2 "@3@0D. $5H5=85 7040G. 

16 �5:01@L 
 

#@0:B8:0 2 
$5H5=85 7040G ?@8 
?><>I8 >@3@0D0 $5H5=85 7040G. 

17 /=20@L 
 

#@0:B8:0 2 
$5H5=85 7040G ?@8 
?><>I8 >@3@0D0 $5H5=85 7040G. 

18 /=20@L 
 

�5:F8O 2 �725H5==K5 3@0DK $5H5=85 7040G. 
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19 /=20@L 
 

#@0:B8:0 2 

$5H5=85 7040G ?@8 
?><>I8 2725H5==KE 
3@0D>2 

$5H5=85 7040G. 

20 (52@0;L 

 

#@0:B8:0 2 

$5H5=85 
;>38AB8G5A:8E 7040G 
?@8 ?><>I8 B5>@88 
3@0D>2 

$5H5=85 7040G. 

21 (52@0;L 

 

#@0:B8:0 2 

$5H5=85 
;>38AB8G5A:8E 7040G 
?@8 ?><>I8 B5>@88 
3@0D>2 

$5H5=85 7040G. 

22 (52@0;L 
 �5:F8O/?@0

:B8:0 2 Geogebra $5H5=85 7040G. 

23 (52@0;L 
 �5:F8O/?@0

:B8:0 2 Geogebra $5H5=85 7040G. 

24  0@B 
 �5:F8O/?@0

:B8:0 2 Geogebra $5H5=85 7040G. 

25  0@B 
 

#@0:B8:0 2 

#>AB@>5=8O 
?>2KH5==>3> 
C@>2=O A;>6=>AB8. 

$5H5=85 7040G. 

26  0@B 
 

#@0:B8:0 2 

#>AB@>5=8O 
?>2KH5==>3> 
C@>2=O A;>6=>AB8. 

$5H5=85 7040G. 

27  0@B 
 

�5:F8O 2 %8<<5B@8O. $5H5=85 7040G. 

28  0@B 
 

#@0:B8:0 2 %8<<5B@8O. $5H5=85 7040G. 

29 �?@5;L 
 

�5:F8O 2 
�=0:><AB2> A 
Microsoft Excel. 

$5H5=85 7040G. 

30 �?@5;L 
 

�5:F8O 2 
�=0:><AB2> A 
Microsoft Excel. 

$5H5=85 7040G. 

31 �?@5;L 
 

�5:F8O 2 
�=0:><AB2> A 
Microsoft Excel. 

$5H5=85 7040G. 

32 �?@5;L 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G 
?@8 ?><>I8 
Microsoft Excel. 

$5H5=85 7040G. 

33  09 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G 
?@8 ?><>I8 
Microsoft Excel. 

$5H5=85 7040G. 

34  09 

 

#@0:B8:0 2 

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

$5H5=85 7040G. 
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35  09 

 

#@0:B8:0 2 

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

$5H5=85 7040G. 

36  09 

 

#@0:B8:0 2 

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

$5H5=85 7040G. 

 

 

�4D<4F<6AO= @B8G?P « 4F9@4F<>4» (15-17 ?9F). 

&45?<J4 2.8. 

№ 
C/C 

 9ESJ 
+<E
?B 

(BD@4 
;4ASF<S 

�B?-

6B 
K4EB6 

&9@4 ;4ASF<S (BD@4 
>BAFDB?S 

1 %5=BO1@L  �5:F8O 2 #@87=0:8 45;8<>AB8 $5H5=85 7040G. 

2 %5=BO1@L 
 

#@0:B8:0 2 #@87=0:8 45;8<>AB8 $5H5=85 7040G. 

3 %5=BO1@L  �5:F8O 2 %2>9AB20 45;8<>AB8 $5H5=85 7040G. 

4 ":BO1@L 

 

#@0:B8:0 2 

-;5<5=B0@=K5 
7040G8 =0 45;8<>ABL. 
�040G8 ?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

5 ":BO1@L 

 

#@0:B8:0 2 

-;5<5=B0@=K5 
7040G8 =0 45;8<>ABL. 
�040G8 ?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

6 ":BO1@L 

 

#@0:B8:0 2 

-;5<5=B0@=K5 
7040G8 =0 45;8<>ABL. 
�040G8 ?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

7 ":BO1@L 

 

�5:F8O 2 
�5;5=85 A >AB0B:><. 
%2>9AB20 >AB0B:>2. $5H5=85 7040G. 

8 !>O1@L 

 

#@0:B8:0 2 

-;5<5=B0@=K5 
7040G8 =0 45;8<>ABL. 
�040G8 ?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

9 !>O1@L 

 

#@0:B8:0 2 

-;5<5=B0@=K5 
7040G8 =0 45;8<>ABL. 
�040G8 ?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 
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10 !>O1@L 

 

#@0:B8:0 2 

-;5<5=B0@=K5 
7040G8 =0 45;8<>ABL. 
�040G8 ?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

11 !>O1@L 

 

�5:F8O 2 

#@>ABK5 8 
A>AB02=K5 G8A;0. 
%2>9AB20 ?@>ABKE 
G8A5;. 

$5H5=85 7040G. 

12 �5:01@L 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G. 
$5H5=85 7040G 
?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

13 �5:01@L 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G. 
$5H5=85 7040G 
?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

14 �5:01@L 

 

�5:F8O 2 

!081>;LH89 >1I89 
45;8B5;L(!"�) 8 
=08<5=LH55 >1I55 
:@0B=>5(!"�). 
%2>9AB20 !"� 8 
!"�. �;3>@8B< 
�2:;840. 

$5H5=85 7040G. 

15 �5:01@L 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G 
=0 !"� 8 !"�. 
$5H5=85 7040G 
?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

16 �5:01@L 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G 
=0 !"� 8 !"�. 
$5H5=85 7040G 
?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 

17 /=20@L 

 

#@0:B8:0 2 

$5H5=85 
M;5<5=B0@=KE 7040G 
=0 !"� 8 !"�. 
$5H5=85 7040G 
?>2KH5==>3> 
C@>2=O A;>6=>AB8.  

$5H5=85 7040G. 
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18 /=20@L 
 

�5:F8O 2 
�=0:><AB2> A 
?0:5B>< Microsoft. $5H5=85 7040G. 

19 /=20@L  �5:F8O 2 
$01>B0 2 Microsoft 
Excel. 

$5H5=85 7040G. 

20 (52@0;L  #@0:B8:0 2 
$01>B0 2 Microsoft 
Excel. 

$5H5=85 7040G. 

21 (52@0;L 

 

�5:F8O 2 

%>AB02;5=85 
<0AA82=KE 107 
40==KE. 
%>AB02;5=85 
4803@0<<. 

$5H5=85 7040G. 

22 (52@0;L 

 

#@0:B8:0 2 

%>AB02;5=85 
<0AA82=KE 107 
40==KE. 
%>AB02;5=85 
4803@0<<. 

$5H5=85 7040G. 

23 (52@0;L 

 

#@0:B8:0 2 

%>AB02;5=85 
<0AA82=KE 107 
40==KE. 
%>AB02;5=85 
4803@0<<. 

$5H5=85 7040G. 

24  0@B 

 

�5:F8O 2 

&5>@8O A;CG09=KE 
25;8G8= Microsoft 
Excel. &5>@8O 
25@>B=>AB8 2 
Microsoft Excel. 

$5H5=85 7040G. 

25  0@B 

 

#@0:B8:0 2 

&5>@8O A;CG09=KE 
25;8G8= Microsoft 
Excel. &5>@8O 
25@>OB=>AB8 2 
Microsoft Excel. 

$5H5=85 7040G. 

26  0@B 

 

#@0:B8:0 2 

&5>@8O A;CG09=KE 
25;8G8= Microsoft 
Excel. &5>@8O 
25@>OB=>AB8 2 
Microsoft Excel. 

$5H5=85 7040G. 

27  0@B 
 

#@0:B8:0 2 

$5H5=85 
D8=0=A>2KE 7040G 2 
Microsoft Excel. 

$5H5=85 7040G. 

28  0@B 
 �5:F8O/?@0

:B8:0 2 

�>38:0. $5H5=85 
7040G =0 ;>38:C 2 
Microsoft Excel. 

$5H5=85 7040G. 
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29 �?@5;L 
 

#@0:B8:0 2 

�>38:0. $5H5=85 
7040G =0 ;>38:C 2 
Microsoft Excel. 

$5H5=85 7040G. 

30 �?@5;L 
 

#@0:B8:0 2 

�5>3@0D8O 8 
=0A5;5=85 $( 2 
Microsoft Excel. 

$5H5=85 7040G. 

31 �?@5;L 
 

#@0:B8:0 2 

�5>3@0D8O 8 
=0A5;5=85 $( 2 
Microsoft Excel. 

$5H5=85 7040G. 

32 �?@5;L  �5:F8O/?@0
:B8:0 2 

�040G0 =0 ?@81K;L 
?0@:>2:8. $5H5=85 7040G. 

33  09 
 #@0:B8:0 2 

�040G0 =0 ?@81K;L 
?0@:>2:8. $5H5=85 7040G. 

34  09 

 

�5:F8O/?@0
:B8:0 2 

�040G0 =0 @0AG5B 
M;5:B@8G5A:>9 F5?8 
?@8 @07=KE 2840E 
A>548=5=8O. 

$5H5=85 7040G. 

35  09 

 

#@0:B8:0 2 

�040G0 =0 @0AG5B 
M;5:B@8G5A:>9 F5?8 
?@8 @07=KE 2840E 
A>548=5=8O. 

$5H5=85 7040G. 

36  09 

 

�5:F8O/?@0
:B8:0 2 

#>3@5H=>AB8 ?@8 
@0AG5B0E ?@8 
?><>I8 Microsoft 
Excel. 

$5H5=85 7040G. 

 

�4D<4F<6AO= @B8G?P «&9IA<K9E><= 4A7?<=E><= S;O>». 

&45?<J4 2.9. 

№ 
C/C 

 9ESJ 
+<E
?B 

(BD@4 
;4ASF<S 

�B?-6B 
K4EB6 

&9@4 (BD@4 
>BAFDB?S 

1 A5=BO1@L  
�5A540\ 
3@C??>20O 2 

�=0:><AB2> &5E=8:0 
157>?0A=>AB8  

'AB=K9 >?@>A 

2 A5=BO1@L  
�5A540\ 
3@C??>20O 2 

�5OB5;L=>ABL �80;>3- 
@0AA?@>A �><0=4=0O 
@01>B0 

#54 
=01;N45=85 

3 A5=BO1@L  

�5:F8O 
�5A540/ 
3@C??>20O 

2 

 5B>4K 
#>25;8B5;L=>5 
=0:;>=5=85 #@575=B 
%8<?; 

#54 
=01;N45=85 
/?@0:B8G5A:0O 
@01>B0 

4 >:BO1@L  
�5A540\ 
<8=8-;5:F8O 2 

Work. Routines 

#@575=B :>=B8=8CA 
%0<>AB>OB5;L=
0O @01>B0 

5 >:BO1@L  
 8=8-

;5:F8O\ 2 
Plans. Present Cont and 

going to 

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



145 

 

8=48284C0;L
=0O 

6 >:BO1@L  
�5A540\ 
3@C??>20O  2 New work 'AB=K9 >?@>A  

7 >:BO1@L  

�5A540\ 
8=48284C0;L
=0O 

2 
Word stress Revision of 

tenses 
&5AB 

8 =>O1@L  
 8=8-

;5:F8O 2 
Comparasion %@02=8B 
AB5?5=L ?@8;030B 

?@>25@>G=0O 
@01>B0 

9 =>O1@L  
�5A540 
\3@C??>20O  2 

#@>4C:F8O 
 >40;L=K5 3;03>;K 

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

10 =>O1@L  

�=48284C0;L
=0O\ 
3@C??>20O 

2 
 5AB>8<5=8O.  %?5F. 
>1>@C4>20=85 

�>=B@>;L=0O 
@01>B0 

11 =>O1@L  15A540 2 
"1>@C4>20=85 %?5F 
;5:A8:0 'AB=K9 >?@>A 

12 =>O1@L  
 8=8-

;5:F8O 2 

"1>@C4>20=85 
#@52>AE>4 AB5?5=L 
?@8;030B #>2B>@5=85 
87CG5==>3> <0B5@80;0 

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

 

13 45:01@L  

 8=8-

;5:F8O 
\15A540\ 
3@C??>20O\ 
8=48284 

2 
#@>F5AAK 
�=D@0AB@C:BC@0 

#@0:B8G5A:85 
C?@06=5=8O  

14 45:01@L  

 8=8-

;5:F8O\ 
15A540 

2 

#@>872>4AB2> 
"?8A0=85 ?@>872>4 
?@>F5AA>2 

 

CAB=K9 >?@>A 

15 45:01@L  

 8=8-;5F8O\ 
15A540\8=482
84C0;L=0O 

2 

�><<C=8:0F88 
�>?@>A8B5;L=K5 
A;>20  

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

16 

 
�5:01@L  

 8=8-

;5:F8O 2 
%?CB=8:8 
)0@0:B5@8AB8:8 

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

17 

 

45:01@L 
 

 
 8=8-

;5:F8O 2 
�84 AB@>5=89 
�5D8=8F88 

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

18 O=20@L  $>;520O 83@0 2 
%B@C:BC@0 
2KABC?;5=8O 'AB=K9 >?@>A 

19 O=20@L  
�5A540\ 
3@C??>20O 2 

#;0=8@>20=85 
2KABC?;5=8O  'AB=K9 >?@>A 

20 O=20@L  $>;520O 83@0 2 
(@07K 4;O 
2KABC?;5=8O  'AB=K9 >?@>A 
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21 D52@0;L  

�5A540\ 
8=48284\ 
3@C??>20O 

2 

#@>87=5A5=85 
2KABC?;5=8O 
(@07K 4;O 
2KABC?;5=8O  

�87C0;L=K9 
:>=B@>;L 

21 D52@0;L  

�5A540\ 
8=48284\ 
3@C??>20O 

2 
#@>87=5A5=85 
2KABC?;5=8O 

�87C0;L=K9 
:>=B@>;L 

22 D52@0;L  

 8=8-

;5:F8O\ 
15A540 

2 
�><?LNB5@=K9 
0=3;89A:89  

#8AL<5==0O 
@01>B0 

23 D52@0;L  

 8=8-

;5:F8O\ 
15A540 

2 �84K :><?LNB5@>2  %0<>AB>OB5;L=
0O @01>B0 

24 <0@B  

 8=8-

;5:F8O\ 
15A540\ 
3@C??>20O 

2 

+B> B0:>5 8=B5@=5B? 
#>2B>@5=85 
87CG5==>3> <0B5@80;0 

B5AB 

24 <0@B  
�=48284C0;L
=0O/ 15A540 2 $>1>B>B5E=8:0 'AB=K9 >?@>A 

26 <0@B  

 8=8-

;5:F8O\ 
15A540 

2 
�84K @>1>B>2 �E 
2>7<>6=>AB8 

'AB=K9 >?@>A 

27 <0@B  

 8=8-

;5:F8O\ 
8=48284\ 
3@C??>20O 

2 $>1>B 1C4CI53>   8=8-?@>5:B 

28 <0@B  

 8=8-

;5:F8O\ 
3@C??>20O\ 
8=48284 

2 $>1>B 1C4CI53>   8=8-?@>5:B 
B5AB 

29 0?@5;L  

 8=8-

;5:F8O\ 
3@C??>20O\ 
8=48284 

2 
-:>;>38G5A:85 
0A?5:BK 45OB5;L=>AB8 

?@0:B8G5A:85 
C?@06=5=8O 

30 0?@5;L  

 8=8-

;5:F8O\ 
15A540\ 
3@C??>20O 

2 

-:>;>3 0A?5:BK 
45OB5;L=>AB8 $01>B0 2 
LearningApps 

#8AL<5==0O 
?@>25@>G=0O 
@01>B0 

31 0?@5;L  

 8=8-

;5:F8O 
\3@C??>20O  

2 �=3;89A:85 :;8H5 'AB=K9 >?@>A 

32 0?@5;L  8=48284 2 $01>B0 2 LearningApps 'AB=K9 >?@>A 
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33 <09  8=48284 2 
�KABC?;5=85-
?@575=B0F8O ?@>5:B0 'AB=K9 >?@>A 

34 <09  8=48284 2 
�KABC?;5=85-
?@575=B0F8O ?@>5:B0 'AB=K9 >?@>A 

35 <09  8=48284 2 
(8=0;L=K5 
?@575=B0F88 ?@>5:B>2 ?@>5:B 

36 <09  8=48284 2 
(8=0;L=K5 
?@575=B0F88 ?@>5:B>2 ?@>5:B 

 

�4D<4F<6AO= @B8G?P «"EAB6O L4I@4FAB= 7D4@BFABEF<». 

&45?<J4 2.10. 

№ 
C/C 

 9ESJ 
+<E
?B 

(BD@4 
;4ASF<S 

�B?-

6B 
K4EB6 

&9@4 ;4ASF<S (BD@4 
>BAFDB?S 

1 %5=BO1@L  #@0:B8:0 2 ,0E. #0B. �0=OB85-83@0 

2 %5=BO1@L  #@0:B8:0 2 ,0E. #0B. �0=OB85-83@0 

3 %5=BO1@L  #@0:B8:0 2  0B 2 1,2,3 E>40. �0=OB85-83@0 

4 ":BO1@L  #@0:B8:0 2  0B 2 1,2,3 E>40. �0=OB85-83@0 

5 ":BO1@L  #@0:B8:0 2 �0I8B0 8 =0?045=85 �0=OB85-83@0 

6 ":BO1@L  #@0:B8:0 2 �0I8B0 8 =0?045=85 �0=OB85-83@0 

7 ":BO1@L 
 

#@0:B8:0 2 

�51NB: :>@>B:85 
?>CG8B5;L=K5 
?0@B88. 

�0=OB85-83@0 

8 !>O1@L 
 

#@0:B8:0 2 

�51NB: :>@>B:85 
?>CG8B5;L=K5 
?0@B88. 

�0=OB85-83@0 

9 !>O1@L 
 

�5:F8O/ 
#@0:B8:0 2 

 0B >48=>:><C 
:>@>;N 42C<O 
;04LO<8 

�0=OB85-83@0 

10 !>O1@L 
 �5:F8O/ 

#@0:B8:0 2 

 0B >48=>:><C 
:>@>;N D5@7ё< 8 
;04Lё9. 

�0=OB85-83@0 

11 !>O1@L 
 �5:F8O/ 

#@0:B8:0 2 

 0B >48=>:><C 
:>@>;N D5@7ё< 8 
:>@>;ё<. 

�0=OB85-83@0 

12 �5:01@L 
 �5:F8O/ 

#@0:B8:0 2 

 0B >48=>:><C 
:>@>;N ;04Lё9 8 
:>@>;ё<. 

�0=OB85-83@0 
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13 �5:01@L  #@0:B8:0 2 
&@5=8@>2>G=K5 
?0@B88. �0=OB85-83@0 

14 �5:01@L  #@0:B8:0 2 
&@5=8@>2>G=K5 
?0@B88. �0=OB85-83@0 

15 �5:01@L  #@0:B8:0 2 
&@5=8@>2>G=K5 
?0@B88. �0=OB85-83@0 

16 �5:01@L  �5:F8O/ 
#@0:B8:0 2 

�2>9=>9 C40@ 
;04Lё9. �0=OB85-83@0 

17 /=20@L  �5:F8O/ 
#@0:B8:0 2 

�2>9=>9 C40@ 
A;>=><. �0=OB85-83@0 

18 /=20@L  �5:F8O/ 
#@0:B8:0 2 

�2>9=>9 C40@ 
D5@7ё<. �0=OB85-83@0 

19 /=20@L  �5:F8O/ 
#@0:B8:0 2 �2>9=>9 C40@ :>=ё<. �0=OB85-83@0 

20 (52@0;L  �5:F8O/ 
#@0:B8:0 2 

�2>9=>9 C40@ 
?5H:>9, :>@>;ё<. �0=OB85-83@0 

21 (52@0;L  #@0:B8:0 2 
&@5=8@>2>G=K5 
?0@B88 �0=OB85-83@0 

22 (52@0;L  #@0:B8:0 2 
&@5=8@>2>G=K5 
?0@B88 �0=OB85-83@0 

23 (52@0;L  #@0:B8:0 2 
&@5=8@>2>G=K5 
?0@B88 �0=OB85-83@0 

24  0@B  �5:F8O/ 
?@0:B8:0 2 %2O7:0 ;04Lё9. �0=OB85-83@0 

25  0@B  �5:F8O/ 
?@0:B8:0 2 %2O7:0 A;>=>< �0=OB85-83@0 

26  0@B 
 �5:F8O/ 

?@0:B8:0 2 

%2O7:0 D5@7ё<. 
�K83@KH A2O70==>9 
D83C@K. 

�0=OB85-83@0 

27  0@B 

 

�5:F8O/ 
?@0:B8:0 2 

�K83@KH D83C@K A 
?><>ILN A2O7:8. 
 0B A ?><>ILN 
A2O7:8. �0I8B0 >B 
A2O7:8. 

�0=OB85-83@0 

28  0@B 

 

�5:F8O/ 
?@0:B8:0 2 

�K83@KH D83C@K A 
?><>ILN A2O7:8. 
 0B A ?><>ILN 
A2O7:8. �0I8B0 >B 
A2O7:8. 

�0=OB85-83@0 

29 �?@5;L  �5:F8O/ 
?@0:B8:0 2 

%:2>7=>9 C40@ 
;04Lё9 

�0=OB85-83@0 

30 �?@5;L  �5:F8O/ 
?@0:B8:0 2 

%:2>7=>9 C40@ 
A;>=>< 

�0=OB85-83@0 
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31 �?@5;L  �5:F8O/ 
?@0:B8:0 2 

%:2>7=>9 C40@ 
D5@7ё< 

�0=OB85-83@0 

32 �?@5;L 
 �5:F8O/ 

?@0:B8:0 2 
%:@KB>5 =0?045=85. 
%:@KBK9 H0E. �0=OB85-83@0 

33  09 
 �5:F8O/ 

?@0:B8:0 2 
%:@KB>5 =0?045=85. 
%:@KBK9 H0E. �0=OB85-83@0 

34  09 
 #@0:B8:0 2 

&@5=8@>2>G=K5 
?0@B88 �0=OB85-83@0 

35  09 
 #@0:B8:0 2 

&@5=8@>2>G=K5 
?0@B88 �0=OB85-83@0 

36  09 
 #@0:B8:0 2 

&@5=8@>2>G=K5 
?0@B88 �0=OB85-83@0 

 

2.2. 'E?B6<S D94?<;4J<< B5M9D4;6<64RM9= CDB7D4@@O. 

 4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9. 
"1I85 B@51>20=8O : ?><5I5=8O<: 

- ?><5I5=85 4;O 70=OB89, >B25G0NI55 B@51>20=8O< %0=#8= 4;O CG@5645=89 

4>?>;=8B5;L=>3> >1@07>20=8O; 

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

4;O ?@5?>4020B5;O. 

« B8G?P «#DB@OL?9AAO= 8<;4=A». 

&45?<J4 2.11. 

1.  #5@A>=0;L=K9 :><?LNB5@ 
2.  �=B5@=5B 
3.  �=B5@0:B82=K9 M:@0= 

4.   >=8B>@ 22- 24 

5.  (;8?G0@B 
6.  �C<030 �4, �3  
7.  !01>@ <0@:5@>2 B `COPIC` (72 HB.) 
8.  #@>ABK5 :0@0=40H8 

9.  !01>@ G5@=KE ;8=5@>2 
10. !01>@ F25B=KE <0@:5@>2 4;O D;8?G0@B0 
11. !01>@ F25B=KE :0@0=40H59 

12. �8?A>2K5 D83C@K  
13. 3D-@CG:8 
14. 3D ?@8=B5@ Ultimaker 2+ 
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15. #;0AB8: PLA @07=KE F25B>2 
16. !>6 <0:5B=K9 18 <<. 
17. !>6=8FK 

18. �5;K9 :0@B>= 4;O <0:5B8@>20=8O  
19. �>2@8:8 4;O @57:8 1C<038 �3 
20. �8=59:0 <5B0;;8G5A:0O. 
21. �;59 <><5=B :@8AB0;; 
22. �;59 :0@0=40H 

23. �>D@:0@B>= 4;O <0:5B8@>20=8O  
24. #5=>:0@B>= 
25. �8?A>2K9 ?;0AB8;8= 

26. �M@>7>;L=K5 :@0A:8 
27. %:>BG ?@>7@0G=K9 

28. %:>BG 1C<06=K9  
29. %:>BG 42CAB>@>==89 

30. �@0D8G5A:0O AB0=F8O 
31. �@0D8G5A:89 ?;0=H5B 
32. "D8A=>5 ?@>3@0<<=>5 >15A?5G5=85 
33. #" Photoshop 4;O CG0I8EAO 8 ?@5?>4020B5;59 

34. #" Autodesk Fusion 360 4;O CG0I8EAO 8 ?@5?>4020B5;59 

35. #" Autodesk SketchBook 4;O CG0I8EAO 8 ?@5?>4020B5;59 

36. #" KeyShot | 3D Rendering 4;O CG0I8EAO 8 ?@5?>4020B5;59 

37. #" CorelDRAW 4;O CG0I8EAO 8 ?@5?>4020B5;59 

 

 B8G?P «#DB@DB5B>64AFG@» 

&45?<J4 2.12. 

1.  
!01>@K 4;O :>=AB@C8@>20=8O 02B>=><=KE <5E0B@>==KE @>1>B>2, 
TETRIX, %,� 

2.  LEGO MINDSTORMS EV3 45544 107>2K9 =01>@ 
3.  LEGO MINDSTORMS Education EV3 45560 

4.  #@>3@0<<8@C5<K5 :>=B@>;;5@K 8 =01>@K AE5<>B5E=8:8 

5.  "1CG0NI89 :><?;5:B «&5E=8G5A:>5 7@5=85» 

6.  
!01>@K 4;O :>=AB@C8@>20=8O <>45;59 8 C7;>2 (8AB>G=8:8 M=5@388) 
LEGO, �0=8O 

7.  
!01>@K 4;O :>=AB@C8@>20=8O @>1>B>2 A >4=>?;0B=K< :><?LNB5@>< 
-2>;L25:B>@, $( 
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8.  
#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< #" 

9.  
%?5F80;878@>20==>5 >1>@C4>20=85 =5>1E>48<>5 4;O >A2>5=8O 
?@>3@0<<K 

10. #@>3@0<<=>5 >15A?5G5=85 4;O ?@>3@0<<8@>20=8O :>=B@>;;5@>2 
11. �815@=5B8G5A:89 :>=AB@C:B>@ &$�� 

12. �>=AB@C:B>@ Makeblock mBot Ranger robot kit 

13. $5AC@A=K9 =01>@ Makeblock mBot Add-on Pack Interactive Light&Sound 

 

 B8G?P «VR\AR->64AFG@» 

&45?<J4 2.13. 

1. #5@A>=0;L=K9 :><?LNB5@ 
2. �=B5@0:B82=K9 M:@0= 

3.  >=8B>@ 22- 24 

4. (;8?G0@B 
5. ,;5<K VR 

6. %<0@BD>=K 

7. �@0D8G5A:85 ?;0=H5BK 

8. #" 3d vista tour 
9. �0<5@0 360 (Insta 360; Garmin Virb 360) 
10. Go pro 

11. 3D-?@8=B5@ 
12. 3D-A:0=5@ 
13. "G:8 4>?>;=5==>9 @50;L=>AB 
14. �0@=8BC@K VR 

15. "G:8 A<5H0==>9 @50;L=>AB8 

16. �=AB@C<5=B0@89 4>?>;=5==>9 @50;L=>AB8 

17. �C<030 
18. �0@B0 ?0<OB8 microSD 

19. Unity 

20. EV Toolbox 

21. "D8A=>5 ?@>3@0<<=>5 >15A?5G5=85 
22. Photoshop 

23. blender 

24. #" 3d vista tour 
25. Unreal Engine 4 

26. UE4 
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27. �><?LNB5@-<>=>1;>: Apple iMac27 MNED2RU/A$ 
28. #0=>@0<=0O :0<5@0 Insta 360 pro 2 
29. "G:8 28@BC0;L=>9 @50;L=>AB8 Microsoft Hololens 

30. 
,;5< 28@BC0;L=>9 @50;L=>AB8 Oculus Rift S A :>=B@>;;5@0<8 Oculus 
Touch 

31. ,;5< VR THC Vive pro 

32. ,;5< VR Oculus Quest 64 GB 

33. "G:8 4>?>;=8B5;L=>9 @50;L=>AB8 Epson Moverio BT-350 

34. 
#;0=H5B=K9 :><?LNB5@ Samsung Galaxy Tab S2 8.0 SM-T719 LTE 

32Gb 

35. -:H=-:0<5@0 GoPro 8 
36. #0=>@0<=0O :0<5@0 Insta360 Max 
37. �@0D8G5A:89 ?;0=H5B Wacom 

38. !59@>8=B5@D59A EMOTIV EPOC+14 Channel Mobile EEG 

39. 
#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< #" 

 

 B8G?P «IT->64AFG@» 

&45?<J4 2.14. 

1. 
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 038AB@ : �!($�- , 2021. 3 176 A. 3 (�0:0;02@80B). 3ISBN 978-5- 9776-0288-4. 
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5. Tinkercad Circuits 3 https://www.tinkercad.com/circuits "=;09=-

A8<C;OB>@ M;5:B@>==KE AE5< 8 ?@>3@0<<8@>20=8O Arduino. 3 $568< 4>ABC?0: 

4;O 70@538AB@8@>20==KE ?>;L7>20B5;59. 3 &5:AB. 3D-<>45;8: M;5:B@>==K5.  

6. GitHub 3 ?;0BD>@<0 4;O @07@01>BG8:>2 3 https://github.com/ 

�@C?=59H89 E>AB8=3 IT-?@>5:B>2 A >B:@KBK< :>4><, 2:;NG0O 181;8>B5:8 4;O 

Arduino. 3 "1=>2;O5BAO 5654=52=>. 3 URL: https://github.com/arduino (40B0 

>1@0I5=8O: 25.03.2025). 3 &5:AB. �>4: M;5:B@>==K9. 

 

 

https://natalia.aclas.ru/3d-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D1%8C/tinkercad/
https://natalia.aclas.ru/3d-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D1%8C/tinkercad/
https://alexgyver.ru/
https://alexgyver.ru/lessons/
https://wiki.amperka.ru/мини-проекты-arduino-breadboard:%20оглавление
https://wiki.amperka.ru/
https://arduino-tex.ru/menu/11/7/uroki-arduino.html
https://arduino-tex.ru/menu/11/7/uroki-arduino.html
https://arduino-tex.ru/
https://www.tinkercad.com/circuits
https://github.com/
https://github.com/arduino
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VR/AR – >64AFG@: 

1. �59;8, �6. $07@01>B:0 VR-?@8;>65=89 2 Unity: >B >A=>2 4> 

?@>428=CBKE B5E=8: / �6. �59;8, �6. �8==5<0= ; ?5@. A 0=3;. �. �. %<8@=>20. 

4  >A:20 : � �-#@5AA, 2022. 4 420 A. 4 ISBN 978-5-97060-998-9. 

2. #M@@8, &. �8709= 28@BC0;L=>9 @50;L=>AB8: ?@8=F8?K 8 ;CGH85 

?@0:B8:8 / &. #M@@8 ; ?5@. A 0=3;. �. �. #5B@>20. 4 %0=:B-#5B5@1C@3 : #8B5@, 

2023. 4 320 A. 4 ISBN 978-5-4461-2345-2. 

3. �025;;L, %. VR 8 AR: @07@01>B:0 8<<5@A82=KE ?@8;>65=89 / %. 

�025;;L ; ?5@. A 0=3;.  . �. �>;:>20. 4  >A:20 : �><1>@0, 2021. 4 384 A. 4 

ISBN 978-5-04-119876-5. 

4.  8E09;>2, �. �. �8@BC0;L=0O 8 4>?>;=5==0O @50;L=>ABL: B5E=>;>388 8 

?@8<5=5=85 / �. �.  8E09;>2. 4 %0=:B-#5B5@1C@3 : �)�-#5B5@1C@3, 2023. 4 

288 A. 4 ISBN 978-5-9775-4123-7. 

5. �8@8;;>2, �. �. Unity 8 Unreal Engine 5: @07@01>B:0 VR/AR-?@>5:B>2 / 

�. �. �8@8;;>2. 4  >A:20 : -:A<>, 2023. 4 352 A. 4 ISBN 978-5-04-167543-2. 

6. �@8=,  . "A=>2K 359<48709=0 4;O VR /  . �@8= ; ?5@. A 0=3;. �. �. 

�5154520. 4  >A:20 :  0==, �20=>2 8 (5@15@, 2022. 4 256 A. 4 ISBN 978-5-

00169-876-5. 

�<F9D4FGD4 8?S B5GK4RM<IES (DB8<F9?9=): 

1. %<8B, $. ,5945@K 8 >?B8<870F8O VR-3@0D8:8 / $. %<8B ; ?5@. A 0=3;. 

�. #. !>28:>20. 4  >A:20 : � �-#@5AA, 2023. 4 312 A. 4 ISBN 978-5-97060-

745-9. 

2. (54>@>2, �. �. Blender 3.6: <>45;8@>20=85 4;O VR 8 83@ / �. �. (54>@>2. 

4 %0=:B-#5B5@1C@3 : �)�-#5B5@1C@3, 2023. 4 400 A. 4 ISBN 978-5-9775-4124-

4. 

3. �0@B5@, �. UX/UI 4;O 28@BC0;L=>9 @50;L=>AB8 / �. �0@B5@ ; ?5@. A 0=3;. 

�. %. �C7=5F>2>9. 4  >A:20 : �;L?8=0 #01;8H5@, 2022. 4 280 A. 4 ISBN 978-

5-9614-7890-3. 
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4. )>:8=3, �. Unity 2023: @07@01>B:0 VR 8 AR / �. )>:8=3 ; ?5@. A 0=3;. �. 

�. $C7<09:8=>9. 4 %0=:B-#5B5@1C@3 : #8B5@, 2023. 4 368 A. 4 ISBN 978-5-

4461-2890-7. 

�AF9DA9F-D9EGDEO: 

1. Unity Learn 3 >D8F80;L=K5 C@>:8 ?> VR-@07@01>B:5: [>D8F. A09B]. 4 

URL: https://learn.unity.com/course/vr-development (40B0 >1@0I5=8O: 10.05.2024). 

2. Oculus Developer Hub: [>D8F. A09B]. 4 URL: 

https://developer.oculus.com/ (40B0 >1@0I5=8O: 10.05.2024). 

3. Unreal Engine VR Documentation: [>D8F. A09B]. 4 URL: 

https://docs.unrealengine.com/5.3/en-US/VR/ (40B0 >1@0I5=8O: 10.05.2024). 

4. Road to VR 3 =>2>AB8 8 >17>@K VR-B5E=>;>389: [M;5:B@>=. @5AC@A]. 4 

URL: https://www.roadtovr.com/ (40B0 >1@0I5=8O: 10.05.2024). 

5. VRScout 3 0:BC0;L=K5 B@5=4K 2 VR/AR: [M;5:B@>=. @5AC@A]. 4 URL: 

https://vrscout.com/ (40B0 >1@0I5=8O: 10.05.2024). 

6. Khronos Group (OpenXR AB0=40@BK): [>D8F. A09B]. 4 URL: 

https://www.khronos.org/openxr/ (40B0 >1@0I5=8O: 10.05.2024). 

7. SteamVR Documentation: [>D8F. A09B]. 4 URL: 

https://partner.steamgames.com/doc/steamvr (40B0 >1@0I5=8O: 10.05.2024). 

8. MIT Reality Hack 3 @5AC@AK ?> VR/AR: [M;5:B@>=. @5AC@A]. 4 URL: 

https://www.mitrealityhack.com/ (40B0 >1@0I5=8O: 10.05.2024). 

9. XR Industry Reports by SuperData: [M;5:B@>=. @5AC@A]. 4 URL: 

https://www.superdataresearch.com/ (40B0 >1@0I5=8O: 10.05.2024). 

10. Blender VR Tools: [>D8F. A09B]. 4 URL: 

https://www.blender.org/support/vr/ (40B0 >1@0I5=8O: 10.05.2024). 

 

IT->64AFG@: 

1. �0=:@0H:>2, �. �. #@>3@0<<8@>20=85 Arduino: A>2@5<5==K5 ?@>5:BK 

=0 Python 8 C++ / �. �. �0=:@0H:>2. 4  >A:20 : -:A<>, 2023. 4 320 A. 4 ISBN 

978-5-04-172543-4. 
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2.  >=:, %. #@>3@0<<8@>20=85 Arduino 8 Raspberry Pi: >B >A=>2 4> IoT-

?@>5:B>2 / %.  >=: ; ?5@. A 0=3;. �. �. %;8=:8=0. 4 %0=:B-#5B5@1C@3 : �)�-

#5B5@1C@3, 2022. 4 416 A. 4 ISBN 978-5-9775-4012-4. 

3. �>@<5=, &. �;3>@8B<K. #>AB@>5=85 8 0=0;87 / &. �>@<5=, +. �5975@A>=, 

$. $825AB, �. ,B09= ; ?5@. A 0=3;. �. �. �@0A8:>20. 4  >A:20 : �8;LO<A, 2023. 

4 1328 A. 4 ISBN 978-5-8459-2148-6. 

4. #5B8=, �. �. Arduino 4;O ?@>428=CBKE: IoT, <0H8==>5 >1CG5=85 8 Wi-

Fi / �. �. #5B8=. 4  >A:20 : � �-#@5AA, 2023. 4 288 A. 4 ISBN 978-5-93700-

145-3. 

5. ,8;4B, �. C++ 4;O =0G8=0NI8E: A>2@5<5==K9 ?>4E>4 / �. ,8;4B ; ?5@. 

A 0=3;. �. �. �>@75=:>. 4  >A:20 : �8;LO<A, 2023. 4 624 A. 4 ISBN 978-5-

9909445-7-5. 

6. #@0B0, %. /7K: ?@>3@0<<8@>20=8O C++: ;5:F88 8 C?@06=5=8O / %. 

#@0B0 ; ?5@. A 0=3;. �. �. �>20;5=:>. 4 %0=:B-#5B5@1C@3 : #8B5@, 2023. 4 1248 

A. 4 ISBN 978-5-4461-2345-2. 

7. %B825=A, $.  8:@>:>=B@>;;5@K STM32: ?@>3@0<<8@>20=85 =0 C 8 C++ 

/ $. %B825=A ; ?5@. A 0=3;. �. �.  >2G0=0. 4  >A:20 : � �-#@5AA, 2023. 4 480 

A. 4 ISBN 978-5-93700-148-4. 

�<F9D4FGD4 8?S B5GK4RM<IES (DB8<F9?9=): 

1. �M;1@59B, �. Raspberry Pi 5: >B >A=>2 4> A;>6=KE ?@>5:B>2 / �. 

�M;1@59B; ?5@. A 0=3;. �. �. $C7<09:8=>9. 4 %0=:B-#5B5@1C@3 : �)�-#5B5@1C@3, 

2024. 4 352 A. 4 ISBN 978-5-9775-4125-1. 

2. �;N<, �6. �7CG05< Arduino: 8=AB@C<5=BK 8 <5B>4K B5E=8G5A:>3> 

2>;H51AB20 / �6. �;N< ; ?5@. A 0=3;. %. �. (8;8=0. 4  >A:20 : -:A<>, 2023. 4 

400 A. 4 ISBN 978-5-699-87654-3. 

3. (54>B>2, �. �. #@>3@0<<8@>20=85 <8:@>:>=B@>;;5@>2 AVR: >B 

ATmega 4> A>2@5<5==KE @5H5=89 / �. �. (54>B>2. 4 %0=:B-#5B5@1C@3 : !0C:0 

8 &5E=8:0, 2023. 4 368 A. 4 ISBN 978-5-94387-654-3. 
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�AF9DA9F-D9EGDEO: 

1. "D8F80;L=K9 A09B Arduino : [M;5:B@>=. @5AC@A]. 4 URL: 

https://www.arduino.cc/ (40B0 >1@0I5=8O: 10.05.2024). 

2. �>:C<5=B0F8O Raspberry Pi : [>D8F. A09B]. 4 URL: 

https://www.raspberrypi.com/documentation/ (40B0 >1@0I5=8O: 10.05.2024). 

3. #@>5:BK =0 GitHub 4;O Arduino 8 Raspberry Pi : [M;5:B@>=. @5AC@A]. 4 

URL: https://github.com/topics/arduino (40B0 >1@0I5=8O: 10.05.2024). 

4. "=;09=-:C@AK ?> ?@>3@0<<8@>20=8N <8:@>:>=B@>;;5@>2 : [M;5:B@>=. 

@5AC@A]. 4 URL: https://www.coursera.org/learn/arduino (40B0 >1@0I5=8O: 

10.05.2024). 

5. (>@C< ?> M;5:B@>=8:5 8 ?@>3@0<<8@>20=8N Easy Electronics : 

[M;5:B@>=. @5AC@A]. 4 URL: https://easyelectronics.ru/ (40B0 >1@0I5=8O: 

10.05.2024). 

6. "D8F80;L=0O 4>:C<5=B0F8O ?> STM32 : [M;5:B@>=. @5AC@A]. 4 URL: 

https://www.st.com/en/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-

mcus.html (40B0 >1@0I5=8O: 10.05.2024). 

7. Hackster.io 3 ?@>5:BK =0 Arduino 8 Raspberry Pi : [M;5:B@>=. @5AC@A]. 4 

URL: https://www.hackster.io/ (40B0 >1@0I5=8O: 10.05.2024). 

8. �=B5@0:B82=K9 CG51=8: ?> C++ =0 LearnCpp : [M;5:B@>=. @5AC@A]. 4 

URL: https://www.learncpp.com/ (40B0 >1@0I5=8O: 10.05.2024). 

9. "D8F80;L=K9 A09B MicroPython 4;O ?@>3@0<<8@>20=8O 

<8:@>:>=B@>;;5@>2 : [M;5:B@>=. @5AC@A]. 4 URL: https://micropython.org/ (40B0 

>1@0I5=8O: 10.05.2024). 

 

)4=F9>: 

1. �@83>@L52, �.�. �075@=K5 B5E=>;>388 2 ?@><KH;5==>AB8: 

F8D@>2K5 @5H5=8O 8 Industry 4.0 / �.�. �@83>@L52, �.�. %<8@=>2. 4  >A:20: 

&5E=>AD5@0, 2022. 4 320 A. 4 ISBN 978-5-94836-654-1. 
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2. �81A>=, �. �448B82=K5 B5E=>;>388: 3D-?5G0BL 8 1KAB@>5 

?@>B>B8?8@>20=85 / ?5@. A 0=3;. #.�. �20=>20. 4  >A:20: � �-#@5AA, 2022. 4 

700 A. 4 ISBN 978-5-93700-167-5. 

3. �070:>20, �.�. #A8E>;>38O F8D@>2>9 >1@07>20B5;L=>9 A@54K / �.�. 

�070:>20, &.�. �0;0:B8>=>20. 4 %0=:B-#5B5@1C@3: $�#' 8<. �5@F5=0, 2023. 4 

210 A. 4 ISBN 978-5-8064-3125-7. 

4.  095@, $.  C;LB8<5489=>5 >1CG5=85 2 F8D@>2CN M?>EC / ?5@. A 

0=3;. �.�. %5<5=>20. 4  >A:20:  0==, �20=>2 8 (5@15@, 2023. 4 480 A. 4 

ISBN 978-5-00169-987-8. 

5. &0@0A>2, �.%. %>2@5<5==>5 8=65=5@=>5 ?@>5:B8@>20=85: AutoCAD 

2024 8 �" #�%-3D v21 / �.%. &0@0A>2. 4 %0=:B-#5B5@1C@3: �)�-#5B5@1C@3, 

2023. 4 416 A. 4 ISBN 978-5-9775-4128-2. 

6. #0;L, �. %8AB5<=>5 ?@>5:B8@>20=85 2 8=65=5@88 / ?5@. A 0=3;. �.#. 

!>28:>20. 4  >A:20: &5E=>AD5@0, 2023. 4 650 A. 4 ISBN 978-5-94836-700-5. 

7. #@0E>2, �.�. Blender 3.6: ?@>D5AA8>=0;L=>5 3D-<>45;8@>20=85 8 

0=8<0F8O / �.�. #@0E>2. 4 %0=:B-#5B5@1C@3: �)�-#5B5@1C@3, 2023. 4 480 A. 

4 ISBN 978-5-9775-4130-5. 

�<F9D4FGD4 8?S B5GK4RM<IES (DB8<F9?9=): 

1. ,8;:@>B, $. 3D-?5G0BL 2 >1@07>20=88: >B STEAM 4> ?@><KH;5==KE 

?@>5:B>2 / ?5@. A 0=3;. �.�.  >2G0=0. 4  >A:20: � �-#@5AA, 2023. 4 330 A. 4 

ISBN 978-5-93700-170-5. 

2. �0@B0=>20, �.�. *8D@>20O A>F80;870F8O: G5;>25: 2 M?>EC AI / �.�. 

�0@B0=>20,  . . %84>@>20. 4  >A:20:  �', 2023. 4 280 A. 4 ISBN 978-5-19-

011876-3. 

3. �25:, �. �81:>5 A>7=0=85: :0: CG8BLAO 2 F8D@>2>< <8@5 / ?5@. A 

0=3;. &.". !>28:>2>9. 4  >A:20: �;L?8=0 #01;8H5@, 2023. 4 350 A. 4 ISBN 

978-5-9614-8120-5. 

�AF9DA9F-D9EGDEO: 

1. !0F8>=0;L=0O 0AA>F80F8O 0448B82=KE B5E=>;>389 (!��&) : [>D8F. 

A09B]. 4 URL: https://naat.ru/ (40B0 >1@0I5=8O: 15.05.2024). 
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2. Autodesk Education: 15A?;0B=K5 :C@AK ?> %�#$ : [M;5:B@>=. @5AC@A]. 4 

URL: https://www.autodesk.com/education/ (40B0 >1@0I5=8O: 15.05.2024). 

3. Blender Guru: >1CG0NI85 <0B5@80;K ?> 3D : [M;5:B@>=. @5AC@A]. 4 

URL: https://www.blenderguru.com/ (40B0 >1@0I5=8O: 15.05.2024). 

4. MIT OpenCourseWare: 8=65=5@8O 8 ?A8E>;>38O : [M;5:B@>=. @5AC@A]. 4 

URL: https://ocw.mit.edu/ (40B0 >1@0I5=8O: 15.05.2024). 

 

�9B>64AFG@: 

1. �;8=>2A:0O, /. .. �2545=85 2 35>8=D>@<0F8>==K5 A8AB5<K : CG51=>5 

?>A>185 / /. .. �;8=>2A:0O, �. %. �04>O. 3 2-5 8740=85. 3  >A:20 : ("$'  : 

�!($�- , 2023. 3 112 A. 3 (�KAH55 >1@07>20=85: �0:0;02@80B). 3 ISBN 978-5-

00091-115-0. 3 &5:AB : M;5:B@>==K9 // Znanium : M;5:B@>==>-181;8>B5G=0O 

A8AB5<0. 3 URL: https://znanium.ru/catalog/product/1917599 (40B0 >1@0I5=8O: 

27.03.2025). 

2. �8AB0=F8>==>5 7>=48@>20=85 �5<;8 : CG51=>5 ?>A>185 / �.  . 

�;048<8@>2, �. �. �<8B@852, ". �. �C1@>2A:0O [8 4@.] ; ?>4 @540:F859 �.  . 

�;048<8@>20. 3 �@0A=>O@A: : %818@A:89 D545@0;L=K9 C=825@A8B5B, 2023. 3 196 

A. 3 ISBN 978-5-16- 016372-7. 3 &5:AB : M;5:B@>==K9 // Znanium : M;5:B@>==>-

181;8>B5G=0O A8AB5<0. 3 URL: https://znanium.ru/catalog/product/2142301 (40B0 

>1@0I5=8O: 27.03.2025). 

3. �@02G5=:>, .. �. �5>4578O: :;0AA8G5A:0O 8 A>2@5<5==0O : CG51=8: / .. 

�. �@02G5=:>. 3  >A:20 : �!($�- , 2024. 3 775 A. 3 (�KAH55 >1@07>20=85). 3 

ISBN 978-5-16-019215-4. 3 DOI 10.12737/1096088. 3 &5:AB : M;5:B@>==K9 // 

Znanium: M;5:B@>==>-181;8>B5G=0O A8AB5<0. 3 URL: 

https://znanium.com/catalog/product/2098102 (40B0 >1@0I5=8O: 27.03.2025) 

4. $0:;>2, �. #. �0@B>3@0D8O 8 ��%: CG51=>5 ?>A>185 / �. #. $0:;>2. 3 3-

5 8740=85, AB5@5>B8?=>5. 3  >A:20: �!($�- , 2021. 3 215 A. 3 (%@54=55 

?@>D5AA8>=0;L=>5 >1@07>20=85). 3 ISBN 978-5-16-016460-1. 3 &5:AB: 

M;5:B@>==K9 // Znanium: M;5:B@>==>-181;8>B5G=0O A8AB5<0. 3 URL: 

https://znanium.ru/catalog/product/1154381 (40B0 >1@0I5=8O: 27.03.2025). 
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5. %B5?0=>2, �. !. "A=>2K ?>AB@>5=8O :>A<8G5A:>9 =02830F8>==>9 

A8AB5<K ��"!�%%: CG51=>-<5B>48G5A:>5 ?>A>185 ?> 48AF8?;8=5 

«�>A<8G5A:85 A8AB5<K =02830F88, A2O78 8 C?@02;5=8O»: [16+] / �. !. %B5?0=>2; 

&5E=>;>38G5A:89 C=825@A8B5B. 3  >A:20: �8@5:B- 5480, 2023. 3 36 A.: 8;., B01;. 

3 �81;8>3@. 2 :=. 3 ISBN 978-5-4499-3554-0. 3 DOI 10.23681/698514. 3 &5:AB: 

M;5:B@>==K9 // '=825@A8B5BA:0O 181;8>B5:0 >=;09=. 3 URL: 

https://biblioclub.ru/index.php?page=book&id=698514 (40B0 >1@0I5=8O: 

27.03.2025). 

6. ,C;L38=0, ". �. �0@B>3@0D8O A >A=>20<8 B>?>3@0D88 : A;>20@L-

A?@02>G=8: : CG51=>5 ?>A>185 / ". �. ,C;L38=0. 3 2-5 8740=85, ?5@5@01>B0==>5 

8 4>?>;=5==>5. 3  >A:20 : �!($�- , 2023. 3 229 A. 3 (�KAH55 >1@07>20=85: 

�0:0;02@80B). 3 ISBN 978-5-16-017312-2. 3 &5:AB : M;5:B@>==K9 // Znanium: 

M;5:B@>==>-181;8>B5G=0O A8AB5<0. 3 URL: 

https://znanium.ru/catalog/product/1842521 (40B0 >1@0I5=8O: 27.03.2025). 
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3. �5@5I0:0, &. �. -:>;>38G5A:>5 :0@B>3@0D8@>20=85 A 8A?>;L7>20=85< 
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4. %>2@5<5==>5 @C:>2>4AB2> A ?@8<5=5=85< 8A:CAAB25==>3> 8=B5;;5:B0 

4;O 0=0;870 M:>;>38G5A:8E 40==KE. 

5. �20=>2, �. �. *8D@>20O :0@B>3@0D8O 8 ?@>AB@0=AB25==K9 0=0;87: 

CG51=>5 ?>A>185 / �. �. �20=>2, %. �. �@K;>2; @54. �. �. �03@518=. 4  >A:20: 
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3. #>?>2 �.�. "1@07>20B5;L=K5 ?@>3@0<<K 8 7;5:B82=K5 :C@AK 

:><?5B5=F8>==>3> ?>4E>40: CG51=>5 ?>A>185 / �.�. #>?>2. 3 M>A:20: �5=0=4, 
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"J9ABKAO9 ?<EFO 8?S CDB6989A<S  
CDB@9:GFBKAB= < <FB7B6B= 4FF9EF4J<< 

 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

@B8G?P «#DB@OL?9AAO= 8<;4=A». 
�07>2K9 <>4C;L: 

�9=E 1. « <DB@ CD46<F 79B@9FD<S» - �A8<6<8G4?PAO= 

&45?<J4 3.2. 

�D<F9D<< BJ9A<64A<S 

"J9A>4 (BF 1 8B 5) 
�@C??0: 
�20=B>@80=5F: 

�AA;54>20=85 «#@54<5B-D>@<0» (�;C18=0 
?@>2545=8O 8AA;54>20B5;LA:>9 @01>BK) 

 

(>@<>>1@07>20=85 >4=>3> 8 B>3> 65 ?@54<5B0 ?> 
«#@028;0< E10» (:0G5AB2> MA:87>2) 

 

 

�9=E 2. «*9AABEF< CD<DB8O» - �A8<6<8G4?PAO= 

&45?<J4 3.3. 

�D<F9D<< BJ9A<64A<S 
"J9A>4 (BF 1 8B 5) 
�@C??0: 
�20=B>@80=5F: 

�AA;54>20=85 «#@8@>40-D>@<0» (�;C18=0 
?@>2545=8O 8AA;54>20B5;LA:>9 @01>BK) 

 

(>@<>>1@07>20=85 >4=>3> 8 B>3> 65 ?@54<5B0 ?> 
«#@8@>40 E10» (:0G5AB2> MA:87>2) 

 

 

�9=E 3. «�;GK9A<9 BEAB6 7D4H<K9E>B7B 8<;4=A4» - �A8<6<8G4?PAO= 

&45?<J4 3.4. 

�D<F9D<< BJ9A<64A<S 

"J9A>4 (BF 1 8B 5) 
�@C??0: 
�20=B>@80=5F: 

#>;=>B0 @07@01>B0==>3> 30941C:0  

�0G5AB2> @07@01>B0==>9 C?0:>2:8  

%;>6=>ABL @0725@B:8 @07@01>B0==>9 C?0:>2:8  
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#@>5:B=K9 <>4C;L: 

�9=E 4. «�BA>GDEAO= >9=E» - �DGCCB6B= 

&45?<J4 3.5. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
!4;64A<9 D45BFO 

%B@C:BC@0 ?@>5:B0: 
- &8BC;L=K9 ;8AB (:20=BC<, =0720=85 
@01>BK, B8? @01>BK, 02B>@, @C:>2>48B5;L, 
3>4 =0?8A0=8O)  
- �2545=85 (?@>1;5<0, @5H5=85) 
- "A=>2=0O G0ABL (4>@>6=0O :0@B0, Brief, 
A:5BG8=3, <0:5B, <>45;L) 
- �0:;NG5=85 (SWOT - 0=0;87). 
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!45D4AAO9 B5GK4RM<@ES 54??O 

0-6 10;;>2 (!87:89) 

7-13 10;;>2 (%@54=89) 

14-20 10;;>2 (�KA>:89) 

 

 

 

 

 



173 

 

#D<?B:9A<9 3 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

@B8G?P «#DB@DB5B>64AFG@». 
"F5=820=85 :064>3> >1CG0NI53>AO ?@>8AE>48B ?> 8B>30< AC<<K 

?>;CG5==>3> :>;8G5AB20 8=48284C0;L=>9 :0@BK >1CG0NI53>AO 8 @57C;LB0B>2 

>F5=>G=KE ;8AB>2 :064>3> :59A0. 

- "1CG0NI85AO =01@02H85 100-150 10;;>2 CA?5H=> >A2>8; ?@>3@0<<C 

- "1CG0NI85AO =01@02H85 60-99 10;;>2 >A2>8; ?@>3@0<<C =0 A@54=89 C@>25=L 

- "1CG0NI85AO =01@02H85 <5=55 60 10;;>2 =5 >A2>8;8 ?@>3@0<<C >1CG5=8O. 

"J9ABKAO= ?<EF CB F9@9: 
,>4?4 BJ9A><: 
1 54?? - �@8B5@89 2K?>;=5= G0AB8G=>, 8<5NBAO ACI5AB25==K5 =54>G5BK 

2 54??4 - �@8B5@89 2K?>;=5=, => 8<5NBAO =57=0G8B5;L=K5 =54>G5BK 

3 54??4 - �@8B5@89 2K?>;=5= ?>;=>ABLN 8 :0G5AB25==> 
�?B> 1. «#4=>4» 

�DGCC4:_______________(�" B5GK4RM97BES:_______________________ �4F4:_________ 

&45?<J4 3.6. 

�D<F9D<< BJ9A>< �4??O (1-3) �B@@9AF4D<< 

1.1.1 "EAB6O D45BFO E C4S?PAO@ 
B5BDG8B64A<9@ 

  

1. %>1;N45=85 B5E=8:8 157>?0A=>AB8 ?@8 
@01>B5 A ?0O;L=8:>< 

  

2. #@028;L=>ABL ?>43>B>2:8 @01>G53> <5AB0   

3. �0G5AB2> 2K?>;=5=8O ?09:8 ?@>ABKE 
A>548=5=89 

  

4. �::C@0B=>ABL 2K?>;=5=8O @01>BK   

1.1.2 #4=>4 6 Q?9>FDBF9IA<>9   

1. #@028;L=>ABL ?09:8 M;5:B@>==KE 
:><?>=5=B>2 

  

2. !0456=>ABL A>548=5=89   

3. "BACBAB285 E>;>4=KE ?05:   

4. %>1;N45=85 B5E=>;>388 ?09:8   
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�D<F9D<< BJ9A>< �4??O (1-3) �B@@9AF4D<< 

�FB7B6O= 54??   

 

�?B> 2. #D<B5D9F9A<9 A46O>B6 E5BD>< < CDB7D4@@<DB64A<S 
GEFDB=EF6 A4 54;9 Arduino 

�DGCC4:_______________(�" B5GK4RM97BES:_______________________ �4F4:_________ 

&45?<J4 3.7. 

�D<F9D<< BJ9A>< �4??O (1-3) �B@@9AF4D<< 

%>>B25BAB285 B@51>20=8N >D>@<;5=8O 
?@575=B0F88: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 
@01>BK, B8? @01>BK, 02B>@, @C:>2>48B5;L, 
3>4 =0?8A0=8O); 

- 8AA;54>20B5;LA:0O @01>B0 =0 B5<C «"A=>2K 
A8=B0:A8A0 O7K:0 C++»; 

- 8AA;54>20B5;LA:0O @01>B0 =0 B5<C 
«-;5:B@8G5AB2>, 70:>= "<0, M;5:B@8G5A:85 
:><?>=5=BK, @5H5=85 7040G»; 

- 8AA;54>20B5;LA:0O @01>B0 =0 B5<C 
«�7CG5=85 ?@>3@0<<8@C5<KE :>=B@>;5@>2 
=0 >A=>25 Arduino»; 

�=0:><AB2> A Tinkercad. 

  

%>>B25BAB285 A>45@60=8O @01>BK B5<5 1;>:0   

�;C18=0 ?@>2545=8O 8AA;54>20B5;LA:>9 
@01>BK =0 B5<C «>A=>2K Tinkercad» 

  

�;C18=0 ?@>2545=8O 8AA;54>20B5;LA:>9 
@01>BK =0 B5<C «-;5:B@8G5AB2>, 70:>= "<0, 
M;5:B@8G5A:85 :><?>=5=BK, @5H5=85 7040G»; 

  

�;C18=0 ?@>2545=8O 8AA;54>20B5;LA:>9 
@01>BK =0 B5<C «�7CG5=85 ?@>3@0<<8@C5<KE 
:>=B@>;;5@>2 =0 >A=>25 Arduino» 

  

�7CG5==>ABL (?>OA=5=85 > A2>8E @01>B0E: 
GB>? 4;O :>3>? :0: DC=:F8>=8@C5B 8 G5< 
?>;575=?) 

  

�0G5AB2> 8 A:>@>ABL A1>@:8 <>45;59   

�K45@60==>ABL @53;0<5=B0   
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"1I55 2?5G0B;5=85 >B 4>:;040   

�FB7B6O= 54??:   

 

�?B> 3. $45BF4 6 ED989 CDB7D4@@<DB64A<S Arduino 
�DGCC4:______________ (�" B5GK4RM97BES:_______________________ �4F4:_________ 

&45?<J4 3.8. 

�D<F9D<< BJ9A>< �4??O (1-3) �B@@9AF4D<< 

%>>B25BAB285 B@51>20=8N >D>@<;5=8O 
?@575=B0F88: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 
@01>BK, B8? @01>BK, 02B>@, @C:>2>48B5;L, 
3>4 =0?8A0=8O); 

- 8AA;54>20B5;LA:0O @01>B0 =0 B5<C «%1>@:0 
8 ?@>3@0<<8@>20=85 ?@>5:B0»; 

>A=>2=0O G0ABL. 

  

%>>B25BAB285 A>45@60=8O @01>BK B5<5 1;>:0   

�;C18=0 ?@>2545=8O 8AA;54>20B5;LA:>9 
@01>BK =0 B5<C <%1>@:0 8 ?@>3@0<<8@>20=85 
?@>5:B0= 

  

�7CG5==>ABL (?>OA=5=85 > A2>8E @01>B0E: 
GB>? 4;O :>3>? :0: DC=:F8>=8@C5B 8 G5< 
?>;575=?) 

  

�0G5AB2> 8 A:>@>ABL A1>@:8 <>45;59   

�K45@60==>ABL @53;0<5=B0   

"1I55 2?5G0B;5=85 >B 4>:;040   

�FB7B6O= 54??:   

 

�?B> 4. «#DB9>FAO=» - �DGCCB6B= 

&45?<J4 3.9. 

�D<F9D<< BJ9A<64A<S 
"J9A>4 (BF 1 8B 3) 

!4;64A<9 D45BFO 

1: 2: 3: 

%B@C:BC@0 ?@>5:B0: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 
@01>BK, B8? @01>BK, 02B>@, 
@C:>2>48B5;L, 3>4 =0?8A0=8O); 
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- 22545=85 (?@>1;5<0, @5H5=85); 
- >A=>2=0O G0ABL (4>@>6=0O :0@B0, Brief, 
A:5BG8=3, <0:5B, <>45;L); 

- 22545=85 =>2KE CA;>289; 
- >A=>2=0O G0ABL 2 (87<5=5==K5 A:5BG, 
<0:5B, <>45;L); 

- 70:;NG5=85 (SWOT - 0=0;87). 
#@028;L=>ABL ?>AB0=>2:8 8 
D>@<C;8@>2:8 ?@>1;5<K 8 @5H5=8O 

      

�;C18=0 @0A:@KB8O B5<K :59A0       

�8G=0O 708=B5@5A>20==>ABL 
02B>@0/3@C??K, B2>@G5A:89 ?>4E>4 
: @01>B5 

      

�0G5AB2> ?@>2545=8O ?@575=B0F88       

!0;8G85 ?@>5:B=>3> ?@>4C:B0 8 53> 
:0G5AB2> (<0:5B, ?@>B>B8?) 

      

%B@C:BC@0 ?@>5:B0 A>>B25BAB2C5B MB0?0< 
687=5==>3> F8:;0 ?@>5:B0 

      

�K;8 A>1;N45=K 2 ?>;=>9 <5@5 CA;>28O, 
22545==K5 2 B5G5=88 @01>BK. 
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#D<?B:9A<9 4 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

VR\AR->64AFG@. 
 

�=48284C0;L=0O 4803=>AB8G5A:0O 8=D>@<0F8>==0O :0@B0 

�@C??0 №_____________________(� >1CG0NI53>AO______________________ 

&45?<J4 3.10. 

№ 

?/? 
 

!4;64A<9 @B8G?S 
�B?<K9EF6B 
54??B6 

 (BF 1- 8B 3) 
 #BE9M9A<9 ;4ASF<=  

 !0AB@>9:0 H;5<0 28@BC0;L=>9 @50;L=>AB8  

 #?4FHBD@4 Varwin  

 $01>B0 A ?5@5<5==K<8  

 Varwin SDK 4;O Unity  

 !0AB@>9:0 8 8<?>@B A>1AB25==KE AF5=  

 $01>B0 A DC=:F8O<8 8 F8:;0<8  

 
�;0AA8G5A:85 ?@8ё<K 287C0;L=> 
?@>3@0<<8@>20=8O 

 

 3D-@B89?<DB64A<9  

 
"A>15==>AB8 A>740=8O high poly 8 low poly 
<>45;59  

 %>740=85 UV @0725@B>:  

 &5:ABC@8@>20=85  

 %:C;L?B8=3 2 Blender  

 %8AB5<K :>AB59, >A=0AB:0 ?5@A>=060 2 Blender  

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

 

 %>740=85 83@K >B B@5BL53> ;8F0  

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

 !0AB@>9:0 VR-M;5<5=B>2  

 %>740=85 ;0=4H0DB0  

 !0AB@>9:0 >:@C65=8O  

 blueprints 83@>2>3> 4286:0 Unreal Engine  
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 #DB9>FAO=  

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

 �=0;8B8G5A:0O G0ABL  

 �>=F5?F8O @5H5=8O  

 
&5E=8G5A:0O 8 B5E=>;>38G5A:0O ?@>@01>B:0 
?@>4C:B0 

 

 #>43>B>2:0 ?@575=B0F88 ?@>4C:B0  

 �0I8B0 ?@>4C:B0  

�FB7B64S EG@@4 6E9I 54??B6 CB 6E9@ >9=E4@ 

!01@0==K5 >1CG0NI8<AO 10;;K 

0-39 10;;>2 (!87:89) 

40-70 10;;>2 (%@54=89) 

71-87 10;;>2 (�KA>:89) 
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#D<?B:9A<9 5 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

@B8G?P «IT >64AFG@». 
 

"EAB6O S;O>4 Python 

&45?<J4 3.11. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 

1. !02K:8 C<5=8O @01>BK 8 A>AB02;5=8O 0;3>@8B<>2     

2. $5H5=8O 7040G     

3. �5B2;5=85       

4. *8:;K       

5. �8=59=K5 0;3>@8B<K       

6. �>ABC?=>ABL, A2>1>4=>5 2;045=85 <0B5@80;><     

7. DATA A:0CB8=3     

 

�9=E 1. '7484= K<E?B 

&45?<J4 3.12. 

�D<F9D<< BJ9A<64A<S "J9A>4 
(BF 1 8B 5) 

%B@C:BC@0 ?@>5:B0: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, B8? 
@01>BK, 02B>@, @C:>2>48B5;L, 3>4 =0?8A0=8O); 

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 0;D028B=>< 
?>@O4:5). 

    

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 4>AB865=8O     
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�;3>@8B<     

$50;870F8O     

#;0380B     

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 ?>4E>4 
: @01>B5 

    

�=B5@0:B82=>ABL     

 

�9=E 2. �4?P>G?SFBD 

&45?<J4 3.13. 

�D<F9D<< BJ9A<64A<S "J9A>4 
(BF 1 8B 5) 

%B@C:BC@0 ?@>5:B0: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, B8? 
@01>BK, 02B>@, @C:>2>48B5;L, 3>4 =0?8A0=8O); 

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 0;D028B=>< 
?>@O4:5). 

    

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 4>AB865=8O     

�;3>@8B<     

$50;870F8O     

#;0380B     

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 ?>4E>4 
: @01>B5 

    

�@50B82=>ABL     
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�9=E 3. +4F 5BF 

&45?<J4 3.14. 

�D<F9D<< BJ9A<64A<S "J9A>4  
(BF 1 8B 5) 

%B@C:BC@0 ?@>5:B0: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, B8? 
@01>BK, 02B>@, @C:>2>48B5;L, 3>4 =0?8A0=8O); 

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0A (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 0;D028B=>< 
?>@O4:5). 

    

#>AB0=>2:0 ?@>1;5<K 8 7040G     

�;C18=0 @0A:@KB8O B5<K ?@>5:B0     

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88, 
F5;5A>>1@07=>ABL 8E 8A?>;L7>20=8O 

    

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK F5;8 8 

A>45@60=8N ?@>5:B0 
    

�=0;87 E>40 @01>BK, 2K2>4K     

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 ?>4E>4 : 
@01>B5 

    

�0G5AB2> ?@>2545=8O ?@575=B0F88     

�0G5AB2> :>=5G=>3> ?@>4C:B0     
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�9=E 4.  98<4 %9D69D 

&45?<J4 3.15. 

�D<F9D<< BJ9A<64A<S "J9A>4 
(BF 1 8B 5) 

%B@C:BC@0 ?@>5:B0: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, B8? 
@01>BK, 02B>@, @C:>2>48B5;L, 3>4 =0?8A0=8O); 

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0A (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 0;D028B=>< 
?>@O4:5). 

    

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 4>AB865=8O     

�;C18=0 @0A:@KB8O B5<K ?@>5:B0     

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88 F5;5A>>1@07=>ABL 
8E 8A?>;L7>20=8O 

    

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK F5;8 8 

A>45@60=8N ?@>5:B0 
    

�=0;87 E>40 @01>BK, 2K2>4K     

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 ?>4E>4 
: @01>B5 

    

�0G5AB2> ?@>2545=8O ?@575=B0F88     

�04C<:0     

$01>B>A?>A>1=>ABL ?@>4C:B0     

%>>B25BAB285 >1J5:B0 GёB:> ?>AB02;5==K< @0<:0< 8 
3@0=8F0< 
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�9=E 5. '@AO= 8B@ 

&45?<J4 3.16. 

�D<F9D<< BJ9A<64A<S "J9A>4 
(BF 1 8B 5) 

%B@C:BC@0 ?@>5:B0: 
- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, B8? 
@01>BK, 02B>@, @C:>2>48B5;L, 3>4 =0?8A0=8O); 

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0A (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 0;D028B=>< 
?>@O4:5). 

    

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 4>AB865=8O     

�;C18=0 @0A:@KB8O B5<K ?@>5:B0     

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88 F5;5A>>1@07=>ABL 
8E 8A?>;L7>20=8O 

    

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK F5;8 8 

A>45@60=8N ?@>5:B0 
    

�=0;87 E>40 @01>BK, 2K2>4K     

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 ?>4E>4 
: @01>B5 

    

�0G5AB2> ?@>2545=8O ?@575=B0F88     

�0G5AB2> :>=5G=>3> ?@>4C:B0     

$01>B>A?>A>1=>ABL ?@>4C:B0     

 

 

 



184 

 

#@>5:B=K9 <>4C;L: �4M<F4 CDB9>F4. 

&45?<J4 3.17. 

�D<F9D<< #4D4@9FDO 
"J9A>4  
(BF 1 8B 5) 

&5<0 ?@>5:B0 

&5<0 ?@>5:B0 0:BC0;L=0 4;O CG0I53>AO 8 
>B@0605B 53> 8=48284C0;L=K5 ?>B@51=>AB8 
8 8=B5@5AK 

    

&5<0 >B@0605B :;NG52CN 845N ?@>5:B0 8 
>68405<K9 ?@>4C:B ?@>5:B=>9 
45OB5;L=>AB8 

    

&5<0 AD>@<C;8@>20=0 B2>@G5A:8, 2K7K205B 
8=B5@5A 0C48B>@88 

    

$07@01>B0==>
ABL ?@>5:B0 

%B@C:BC@0 ?@>5:B0 A>>B25BAB2C5B 53> B5<5     

$0745;K ?@>5:B0 >B@060NB >A=>2=K5 MB0?K 
@01>BK =04 ?@>5:B>< 

    

#5@5G5=L 7040G ?@>5:B=>9 45OB5;L=>AB8 
>B25G05B 8 =0?@02;5= =0 4>AB865=85 
:>=5G=>3> @57C;LB0B0 ?@>5:B0 

    

)>4 ?@>5:B0 ?> @5H5=8N ?>AB02;5==KE 
7040G ?@54AB02;5= 2 B5:AB5 ?@>5:B=>9 
@01>BK 

    

�K2>4K ?> @57C;LB0B0< ?@>5:B=>9 
45OB5;L=>AB8 70D8:A8@>20=K 2 B5:AB5 
?@>5:B=>9 @01>BK 

    

#@8;>65=8O, 8;;NAB@8@CNI85 4>AB865=85 
@57C;LB0B>2 ?@>5:B0, 2:;NG5=K 2 B5:AB 
?@>5:B=>9 @01>BK 

    

�=0G8<>ABL 
?@>5:B0 4;O 
CG0I53>AO 

%>45@60=85 ?@>5:B0 >B@0605B 
8=48284C0;L=K9 ?>7=020B5;L=K9 AB8;L 
CG0I53>AO, 53> A:;>==>AB8 8 8=B5@5AK 

    



185 

 

� B5:AB5 ?@>5:B=>9 @01>BK 8 (8;8) 2 E>45 
?@575=B0F88 ?@>5:B0 CG0I89AO 
45<>=AB@8@C5B <5@C A2>53> 8=B5@5A0 : 
@57C;LB0B0< ?@>5:B0, C25@5==> 
0@3C<5=B8@C5B A0<>AB>OB5;L=>ABL 53> 
2K?>;=5=8O, ?>:07K205B 2>7<>6=K5 
?5@A?5:B82K 8A?>;L7>20=8O @57C;LB0B>2 
?@>5:B0 

    

"D>@<;5=85 
B5:AB0 
?@>5:B=>9 
@01>BK 

&5:AB ?@>5:B=>9 @01>BK (2:;NG0O 
?@8;>65=8O) >D>@<;5= 2 A>>B25BAB288 A 
?@8=OBK<8 B@51>20=8O<8 

    

� >D>@<;5=88 B5:AB0 ?@>5:B=>9 @01>BK 
8A?>;L7>20=K >@838=0;L=K5 @5H5=8O, 
A?>A>1AB2CNI85 55 ?>;>68B5;L=><C 
2>A?@8OB8N 

    

#@575=B0F8O 
?@>5:B0 

#@>5:B=0O @01>B0 A>?@>2>6405BAO 
:><?LNB5@=>9 ?@575=B0F859 

    

�><?LNB5@=0O ?@575=B0F8O 2K?>;=5=0 
:0G5AB25==>; 55 4>AB0B>G=> 4;O ?>=8<0=8O 
:>=F5?F88 ?@>5:B0 157 GB5=8O B5:AB0 
?@>5:B=>9 @01>BK 

    

�8709= :><?LNB5@=>9 ?@575=B0F88 
A?>A>1AB2C5B ?>;>68B5;L=><C 2>A?@8OB8N 
A>45@60=8O ?@>5:B0 

    

�0I8B0 
?@>5:B0 

�0I8B0 ?@>5:B0 A>?@>2>6405BAO 
:><?LNB5@=>9 ?@575=B0F859 

    

� E>45 70I8BK ?@>5:B0 CG0I89AO 
45<>=AB@8@C5B @0728BK5 @5G52K5 =02K:8 8 
=5 8A?KBK205B :><<C=8:0B82=KE 10@L5@>2 

    

'G0I89AO C25@5==> >B25G05B =0 2>?@>AK ?> 
A>45@60=8N ?@>5:B=>9 45OB5;L=>AB8 
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'G0I89AO 45<>=AB@8@C5B >A254><;5==>ABL 
2 2>?@>A0E, A2O70==KE A A>45@60=85< 
?@>5:B0; A?>A>15= 40BL @0725@=CBK5 
:><<5=B0@88 ?> >B45;L=K< MB0?0< 
?@>5:B=>9 45OB5;L=>AB8 

    

�FB7:     

 

�9=E 1. �9;BC4EAO= >B@CPRF9D. 

&45?<J4 3.18. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
%>>B25BAB285 B@51>20=8N >D>@<;5=8O:  

- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, 
B8? @01>BK, 02B>@, @C:>2>48B5;L, 3>4 
=0?8A0=8O);  

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 
0;D028B=>< ?>@O4:5).  

  

%>>B25BAB285 A>45@60=8O @01>BK B5<5   

�;C18=0 @0A:@KB8O B5<K, 
0@3C<5=B8@>20==>ABL  

  

'<5=85 45;0BL 2K2>4K, ?>42545=85 8B>3>2 
8AA;54>20=8O  

  

�7CG5==>ABL, ?>=8<0=85 ?@>1;5<K    

!0CG=>ABL, 8AA;54>20B5;LA:89 E0@0:B5@, 
A0<>AB>OB5;L=K5 >?KBK, M:A?5@8<5=BK  

  

�>ABC?=>ABL, A2>1>4=>5 2;045=85 <0B5@80;><    

'<5=85 >BAB0820BL A2>N B>G:C 7@5=8O =0 
?@>1;5<C  

  

�C;LBC@0 @5G8    

-DD5:B82=>ABL    

�K45@60==>ABL @53;0<5=B0    

"1I55 2?5G0B;5=85 >B 4>:;040   

 



187 

 

�9=E 2. "5GK4RM<= <AF9D4>F<6AO= @G?PFH<?P@ 

&45?<J4 3.19. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
%>>B25BAB285 B@51>20=8N >D>@<;5=8O:  

- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, 
B8? @01>BK, 02B>@, @C:>2>48B5;L, 3>4 
=0?8A0=8O);  

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 
0;D028B=>< ?>@O4:5). 

  

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 
4>AB865=8O 

  

�;C18=0 @0A:@KB8O B5<K ?@>5:B0   

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88 
F5;5A>>1@07=>ABL 8E 8A?>;L7>20=8O 

  

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK 
F5;8 8 A>45@60=8N ?@>5:B0 

  

�=0;87 E>40 @01>BK, 2K2>4K   

�8G=0O 708=B5@5A>20==>ABL 02B>@0,  
B2>@G5A:89 ?>4E>4 : @01>B5 

  

�=B5@0:B82=>ABL    

�0G5AB2> 3@0D8:8    

�0G5AB2> 3>B>2>3> ?@>5:B=>3> ?@>4C:B0   

 

�9=E 3. !G:AB 6E9@ 

&45?<J4 3.20. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
%>>B25BAB285 B@51>20=8N >D>@<;5=8O:  

- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, 
B8? @01>BK, 02B>@, @C:>2>48B5;L, 3>4 
=0?8A0=8O);  

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 

  



188 

 

- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 
0;D028B=>< ?>@O4:5). 

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 
4>AB865=8O 

  

�;C18=0 @0A:@KB8O B5<K ?@>5:B0   

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88 
F5;5A>>1@07=>ABL 8E 8A?>;L7>20=8O 

  

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK 
F5;8 8 A>45@60=8N ?@>5:B0 

  

�=0;87 E>40 @01>BK, 2K2>4K   

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 
?>4E>4 : @01>B5 

  

'4>1AB2> 8A?>;L7>20=8O    

�0G5AB2> ?@8;>65=8O    

�0I8B0 3 ?@575=B0F8O    

 

�9=E 4. #4D>FDBA<> 

&45?<J4 3.21. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
%>>B25BAB285 B@51>20=8N >D>@<;5=8O:  

- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, 
B8? @01>BK, 02B>@, @C:>2>48B5;L, 3>4 
=0?8A0=8O);  

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 
0;D028B=>< ?>@O4:5). 

  

#>AB0=>2:0 ?@>1;5<K 8 7040G   

�;C18=0 @0A:@KB8O B5<K ?@>5:B0   

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88, 
F5;5A>>1@07=>ABL 8E 8A?>;L7>20=8O 

  

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK 
F5;8 8 A>45@60=8N ?@>5:B0 

  



189 

 

�=0;87 E>40 @01>BK, 2K2>4K   

�8G=0O 708=B5@5A>20==>ABL 02B>@0, 
B2>@G5A:89 ?>4E>4 : @01>B5 

  

�0G5AB2> ?@>2545=8O ?@575=B0F88   

�0G5AB2> :>=5G=>3>  ?@>4C:B0   

 

�9=E 5. '@AO= 8B@ 

&45?<J4 3.22. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
%>>B25BAB285 B@51>20=8N >D>@<;5=8O:  

- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, 
B8? @01>BK, 02B>@, @C:>2>48B5;L, 3>4 
=0?8A0=8O);  

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 
0;D028B=>< ?>@O4:5). 

  

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 
4>AB865=8O 

  

�;C18=0 @0A:@KB8O B5<K ?@>5:B0   

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88 
F5;5A>>1@07=>ABL 8E 8A?>;L7>20=8O 

  

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK 
F5;8 8 A>45@60=8N ?@>5:B0 

  

�=0;87 E>40 @01>BK, 2K2>4K   

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 
?>4E>4 : @01>B5 

  

�0G5AB2> ?@>2545=8O ?@575=B0F88   

�04C<:0    

$01>B>A?>A>1=>ABL ?@>4C:B0    

%>>B25BAB285 >1J5:B0 GёB:> ?>AB02;5==K< 
@0<:0< 8 3@0=8F0< 

  

 

 

 



190 

 

�9=E 6. 'K<@ES <7D4S 

&45?<J4 3.23. 

�D<F9D<< BJ9A<64A<S "J9A>4 (BF 1 8B 5) 
%>>B25BAB285 B@51>20=8N >D>@<;5=8O:  

- B8BC;L=K9 ;8AB (:20=BC<, =0720=85 @01>BK, 
B8? @01>BK, 02B>@, @C:>2>48B5;L, 3>4 
=0?8A0=8O);  

- 22545=85 (?@>1;5<0, ?>AB0=>2:0 F5;8); 
- >A=>2=0O G0ABL (8AA;54>20=85); 
- 70:;NG5=85 (2K2>4K > 4>AB865=88 F5;8 
8AA;54>20=8O); 

- A?8A>: 8A?>;L7C5<>9 ;8B5@0BC@K (2 
0;D028B=>< ?>@O4:5). 

  

#>AB0=>2:0 F5;8, ?;0=8@>20=85 ?CB59 5ё 
4>AB865=8O 

  

�;C18=0 @0A:@KB8O B5<K ?@>5:B0   

$07=>>1@0785 8AB>G=8:>2 8=D>@<0F88 
F5;5A>>1@07=>ABL 8E 8A?>;L7>20=8O 

  

%>>B25BAB285 2K1@0==KE A?>A>1>2 @01>BK F5;8 
8 A>45@60=8N ?@>5:B0 

  

�=0;87 E>40 @01>BK, 2K2>4K   

�8G=0O 708=B5@5A>20==>ABL 02B>@0, B2>@G5A:89 
?>4E>4 : @01>B5 

  

�0G5AB2> ?@>2545=8O ?@575=B0F88   

�0G5AB2> :>=5G=>3> ?@>4C:B0    

$01>B>A?>A>1=>ABL ?@>4C:B0    

 

#@>5:B=K9 <>4C;L: �4M<F4 CDB9>F4. 

&45?<J4 3.24. 

�D<F9D<< #4D4@9FDO "J9A>4 (BF 1 8B 5) 

&5<0 ?@>5:B0 

&5<0 ?@>5:B0 0:BC0;L=0 
4;O CG0I53>AO 8 >B@0605B 
53> 8=48284C0;L=K5 
?>B@51=>AB8 8 8=B5@5AK 

  

&5<0 >B@0605B :;NG52CN 
845N ?@>5:B0 8 >68405<K9   



191 

 

?@>4C:B ?@>5:B=>9 
45OB5;L=>AB8 
&5<0 AD>@<C;8@>20=0 
B2>@G5A:8, 2K7K205B 
8=B5@5A 0C48B>@88 

  

$07@01>B0==>ABL 
?@>5:B0 

%B@C:BC@0 ?@>5:B0 
A>>B25BAB2C5B 53> B5<5   

$0745;K ?@>5:B0 >B@060NB 
>A=>2=K5 MB0?K @01>BK 
=04 ?@>5:B>< 

  

#5@5G5=L 7040G ?@>5:B=>9 
45OB5;L=>AB8 >B25G05B 8 
=0?@02;5= =0 4>AB865=85 
:>=5G=>3> @57C;LB0B0 
?@>5:B0 

  

)>4 ?@>5:B0 ?> @5H5=8N 
?>AB02;5==KE 7040G 
?@54AB02;5= 2 B5:AB5 
?@>5:B=>9 @01>BK 

  

�K2>4K ?> @57C;LB0B0< 
?@>5:B=>9 45OB5;L=>AB8 
70D8:A8@>20=K 2 B5:AB5 
?@>5:B=>9 @01>BK 

  

#@8;>65=8O, 
8;;NAB@8@CNI85 
4>AB865=85 @57C;LB0B>2 
?@>5:B0, 2:;NG5=K 2 B5:AB 
?@>5:B=>9 @01>BK 

  

�=0G8<>ABL 
?@>5:B0 4;O 
CG0I53>AO 

%>45@60=85 ?@>5:B0 
>B@0605B 8=48284C0;L=K9 
?>7=020B5;L=K9 AB8;L 
CG0I53>AO, 53> A:;>==>AB8 
8 8=B5@5AK 

  

� B5:AB5 ?@>5:B=>9 @01>BK 
8 (8;8) 2 E>45 ?@575=B0F88 
?@>5:B0 CG0I89AO 
45<>=AB@8@C5B <5@C A2>53> 
8=B5@5A0 : @57C;LB0B0< 

  



192 

 

?@>5:B0, C25@5==> 
0@3C<5=B8@C5B 
A0<>AB>OB5;L=>ABL 53> 
2K?>;=5=8O, ?>:07K205B 
2>7<>6=K5 ?5@A?5:B82K 
8A?>;L7>20=8O @57C;LB0B>2 
?@>5:B0 

"D>@<;5=85 
B5:AB0 
?@>5:B=>9 
@01>BK 

&5:AB ?@>5:B=>9 @01>BK 
(2:;NG0O ?@8;>65=8O) 
>D>@<;5= 2 A>>B25BAB288 A 
?@8=OBK<8 B@51>20=8O<8 

  

� >D>@<;5=88 B5:AB0 
?@>5:B=>9 @01>BK 
8A?>;L7>20=K 
>@838=0;L=K5 @5H5=8O, 
A?>A>1AB2CNI85 55 
?>;>68B5;L=><C 
2>A?@8OB8N 

  

#@575=B0F8O 
?@>5:B0 

#@>5:B=0O @01>B0 
A>?@>2>6405BAO 
:><?LNB5@=>9 
?@575=B0F859 

  

�><?LNB5@=0O ?@575=B0F8O 
2K?>;=5=0 :0G5AB25==>; 55 
4>AB0B>G=> 4;O ?>=8<0=8O 
:>=F5?F88 ?@>5:B0 157 
GB5=8O B5:AB0 ?@>5:B=>9 
@01>BK 

  

�8709= :><?LNB5@=>9 
?@575=B0F88 A?>A>1AB2C5B 
?>;>68B5;L=><C 
2>A?@8OB8N A>45@60=8O 
?@>5:B0 

  

�0I8B0 ?@>5:B0 

�0I8B0 ?@>5:B0 
A>?@>2>6405BAO 
:><?LNB5@=>9 
?@575=B0F859 

  



193 

 

� E>45 70I8BK ?@>5:B0 
CG0I89AO 45<>=AB@8@C5B 
@0728BK5 @5G52K5 =02K:8 8 
=5 8A?KBK205B 
:><<C=8:0B82=KE 
10@L5@>2 

  

'G0I89AO C25@5==> 
>B25G05B =0 2>?@>AK ?> 
A>45@60=8N ?@>5:B=>9 
45OB5;L=>AB8 

  

'G0I89AO 45<>=AB@8@C5B 
>A254><;5==>ABL 2 
2>?@>A0E, A2O70==KE A 
A>45@60=85< ?@>5:B0; 
A?>A>15= 40BL @0725@=CBK5 
:><<5=B0@88 ?> 
>B45;L=K< MB0?0< 
?@>5:B=>9 45OB5;L=>AB8 

  

�FB7:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



194 

 

#D<?B:9A<9 6 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

@B8G?P «�9B>64AFG@». 
 

"F5=820=85 :064>3> >1CG0NI53>AO ?@>8AE>48B ?> 8B>30< AC<<K 

?>;CG5==>3> :>;8G5AB20 10;;>2 8=48284C0;L=>9 :0@BK >1CG0NI53>AO  

8 @57C;LB0B>2 >F5=>G=KE ;8AB>2 :064>3> :59A0. 

!45D4AAO9 54??O 

0-17 3 !87:89 C@>25=L 

18-28 3 %@54=89 C@>25=L 

29-37 3 �KA>:89 C@>25=L 

�A8<6<8G4?PA4S 8<47ABEF<K9E>4S <AHBD@4J<BAA4S >4DF4 
&45?<J4 3.25. 

№ 
C/C 

!4;64A<9 >9=E4 �4??O 

0 1 2 3 

1 "EAB6O 79B<AHBD@4J<BAAOI E<EF9@ 

 %>740=85 ?0?:8. $538AB@0F8O 2 >1;0G=>< 
28@BC0;L=>< E@0=8;8I5 

    

 "1I55 22545=85 2 251- A5@28A EverGIS Online     

 #@>AB@0=AB25==K5 >1J5:BK 3-E B8?>2: 
B>G:8, ?>;83>=K - ?;>I04=K5 >1J5:BK, ;8=88. 

    

 EverGIS Online B@8 2840 @5AC@A>2: 40==K5, A;>8 
8 :0@B0. 

    

 �K1@0BL =C6=K5 A;>8 87 ACI5AB2CNI8E 2 
:0B0;>35, A>74020BL ?CABK5 A;>8 =0 :0@B5, 
A>740BL =>2K9 A;>9 ?CB5< 703@C7:8 40==KE. 

    

 %>74020BL, @540:B8@>20BL 8 C40;OBL >1J5:BK     

 �>=0 4>ABC?=>AB8 - 7>=0, ?>AB@>5==0O 2>:@C3 
35>>1J5:B0. 

    

 �5<>=AB@0F8O 8 70I8B0 ?@575=B0F88     

2 #BEFDB9A<9 3� @B89?9= B5N9>F4 
 %>740=85 D>B>3@0D89. $01>B0 A 75@:0;L=K<8 

D>B>0??0@0B0<8 8 :204@>:>?B5@0<8    
    

 �=0:><AB2> Agisoft Metashape     



195 

 

 %>740=85 D>B>3@0D89 4;O 703@C7:8 2 Metashape.      

 #>AB@>5=85 B09;>2>9 <>45;8 

#>AB@>5=85 F8D@>2>9 <>45;8 <5AB=>AB8. 
    

 -:A?>@B @57C;LB0B>2     

3 �B7<EF<>4     

 �<8B0F8>==>5 <>45;8@>20=85 2 AnyLogic     

 $01>G55 ?@>AB@0=AB2> AnyLogic. !02830F8O ?> 
M;5<5=B0< <>45;8 2 ?0=5;8 #@>5:BK.  

    

  >45;L ?>B@518B5;LA:>3> @K=:0.      

 �040=85 ?>2545=8O ?>B@518B5;59. �>102;5=85 
3@0D8:0 4;O 287C0;870F88 @57C;LB0B>2 
<>45;8@>20=8O. 

    

 �>102;5=85 MDD5:B0 @5:><5=40F89. 'G5B 
?>2B>@=KE ?@>406 ?@>4C:B0. 'G5B 2@5<5=8 
4>AB02:8 ?@>4C:B0.  >45;8@>20=85 >B:07>2 >B 
?>:C?:8 B>20@0. 

    

  >45;L 702>4A:>3> F5E0. %>740=85 ?@>AB>9 
<>45;8. %>740=85 A5B8. %:;04. 

    

 �>102;5=85 @5AC@A>2. %>740=85 B@5E<5@=>9 
0=8<0F88.  >45;8@>20=85 4>AB02:8 ?>44>=>2 
DC@0<8.  

    

 #@>3@0<<=>5 C?@02;5=85 2@5<5=5< 7045@6:8. 
'?@02;5=85 A>740=85< 035=B>2. 

    

  >45;8@>20=85 AB0=:>2 A +#'. �8=0<8G5A:85 
A2>9AB20. 

    

 �0I8B0 :59A0 «�>38AB8:0 A:;040»      

4 �9EC<?BFAO9 ?9F4F9?PAO9 4CC4D4FO (�#��)     

 �2545=85 2 �#��. �=AB@C:B06 ?> B5E=8:5 
157>?0A=>AB8. �2545=85 2 8AB>@8N 8 B8?K 
�#��. &5>@5B8G5A:85 >A=>2K �#��. 

    

 %1>@:0 15A?8;>B=KE 0280F8>==KE A8AB5<. 
�=0:><AB2> A >1>@C4>20=85<. �>=AB@C8@>20=85 
:204@>:>?B5@0 8 =0AB@>9:8 ?>;5B=>3> 
:>=B@>;;5@0. 

    

 #8;>B8@>20=85. "1CG5=85 C?@02;5=8N 
:204@>:>?B5@>< 2 28@BC0;L=>< A8<C;OB>@5.  

    

 &5>@8O @CG=>3> 287C0;L=>3> ?8;>B8@>20=8O.     



196 

 

 #>;5BK =0 :204@>:>?B5@5. �7CG5=85 
C?@06=5=89. 

    

 #@>3@0<<8@>20=85 27;ёB0 8 ?>A04:8 
15A?8;>B=>3> ;5B0B5;L=>3> 0??0@0B0. !0?8A0=85 
:>40 2 ?@>3@0<<5 Scratch-2. 

    

 �K?>;=5=85 :><0=4 «@072>@>B», «87<5=5=85 
2KA>BK», «87<5=5=85 ?>78F88». 
�K?>;=5=85 ?>78F8>=8@>20=8O ?> <5B:0<.  

    

 #@>3@0<<8@>20=85 3@C??>2>3> ?>;ёB0. ,>C 
:>?B5@>2 87 1?;0, 2K?>;=ONI8E ?>;5B 2 
02B>=><=>< @568<5. 

    

 %8<C;OB>@K ?>;5B>2 �#��.      

 �B>3>2K5 A>@52=>20=8O. #@028;0 ?@>2545=8O 
A>@52=>20=89.  

    

5 3D-@B89?<DB64A<9.     

 3D-@540:B>@ Blender: 8=B5@D59A, 8=AB@C<5=BK, 
>A=>2=K5 >?5@0F88. 

    

 %>740=85 3D-<>45;59 >1J5:B>2: 4><0, 45@52LO, 
682>B=K5. 

    

 &5:ABC@8@>20=85 3D-<>45;59. �<?>@B 8 M:A?>@B 
3D-<>45;59 

    

 �0I8B0 ?@575=B0F89 ?@>5:B0     

6 $45BF4 E 84AAO@< 8<EF4AJ<BAAB7B 
;BA8<DB64A<S �9@?< (���) 

    

 �7CG5=85 0B<>AD5@K.      

 �7CG5=85 75<=>9 ?>25@E=>AB8.     

 �7CG5=85 >:50=0.     

 �7CG5=85 :@8>AD5@K.     

 �5><5B@8G5A:0O :>@@5:F8O. &5<0B8G5A:0O 
>1@01>B:0. 

    

 C>740=85 :0@B 8 <>45;59 <5AB=>AB8, 
<>=8B>@8=3 ?@8@>4=KE @5AC@A>2, 0=0;87 8 
?@>3=>78@>20=85 ?>3>4K, 87CG5=85 
:;8<0B8G5A:8E 87<5=5=89. 

    

 �0I8B0 8B>3>2>9 @01>BK     

8 #DB9>FA4S 89SF9?PABEFP     

 !0F5;5==>ABL =0 @57C;LB0B     

 #>A5I5=85 70=OB89     



197 

 

 �0I8B0 8B>3>2>9 ?@575=B0F88 (>1I55 :>;-2> 
10;;>2/4* !0F5;5==>ABL =0 @57C;LB0B) 

 

 

#DB9>FAO= 5?B>- �DGCCB6B= 

&45?<J4 3.26. 

%BEF46 CDB9>FAB= 7DGCCO: !4;64A<9 D45BFO: 
1. 

2. 

3. 

4. 

5. 

6. 

 

 

�D<F9D<< BJ9A<64A<S �0;
;K 

�KAB02;5=
=K9 10;; 

�AA;54>20=85 
?@>1;5<=>9 
>1;0AB8 

#@>1;5<=0O >1;0ABL =5 8AA;54>20=0  0  

#@>1;5<=0O >1;0ABL 8AA;54>20=0 
?>25@E=>AB=>  1 

�AA;54>20=85 ?@>1;5<=>9 >1;0AB8 =5 
CGB5=>  2 

#@>1;5<=0O >1;0ABL 8AA;54>20=0, 
A45;0=K 2K2>4K   3 

(>@<C;8@>2:0 
F5;8 

*5;L =5 AD>@<C;8@>20=0 0  

*5;L AD>@<C;8@>20=0 =5G5B:> 1 

*5;L AD>@<C;8@>20=0, => =5 
>1>A=>20=0  2 

*5;L G5B:> AD>@<C;8@>20=0 8 
C1548B5;L=> >1>A=>20=0 3 

#;0=8@>20=85 
?CB59 

4>AB865=8O 
F5;8 ?@>5:B0 

#;0= >BACBAB2C5B 0  

#@54AB02;5==K9 ?;0= =5 2545B : 
4>AB865=8N F5;8 ?@>5:B0 1 

#@54AB02;5= :@0B:89 ?;0= 4>AB865=8O 
F5;8 ?@>5:B0 2 

#@54AB02;5= @0725@=CBK9 
?;0= 4>AB865=8O F5;8 ?@>5:B0 3 

$0AA<>B@5=85 
0=0;>3>2 

#>8A: 0=0;>3>2 >BACBAB2C5B  0  

�=0;>38 @0AA<>B@5=K ?>25@E=>AB=>  1 



198 

 

�=0;>38 @0AA<>B@5=K @072ё@=CB>, 
8AE>4O 87 0=0;870 ?@>1;5<=>9 >1;0AB8  2 

�=0;>38 @0AA<>B@5=K @072ё@=CB>, 
>?8A0=K ?>;>68B5;L=K5 8 
>B@8F0B5;L=K5 :0G5AB20  

3 

%B5?5=L 
A0<>AB>OB5;L=>
AB8, B2>@G5A:89 
?>4E>4 : 
@01>B5 

$01>B0 H01;>==0O, 
?>:07K20NI0O D>@<0;L=>5 >B=>H5=85 
02B>@0 

0 

 

#@>5:B=0O :><0=40 
?@>O28;0 =57=0G8B5;L=K9 8=B5@5A : 
B5<5 ?@>5:B0, => =5 ?@>45<>=AB@8@>20;0 
A0<>AB>OB5;L=>ABL 2 @01>B5, =5 
8A?>;L7>20; 2>7<>6=>AB8 B2>@G5A:>3> 
?>4E>40 

1 

$01>B0 A0<>AB>OB5;L=0O, 
45<>=AB@8@C5B A5@L57=CN 
708=B5@5A>20==>ABL :><0=4K, 
?@54?@8=OB0 ?>?KB:0 ?@54AB028BL 
;8G=K9 273;O4 =0 B5<C ?@>5:B0, 
?@8<5=5=K M;5<5=BK B2>@G5AB20 

2 

$01>B0 >B;8G05BAO B2>@G5A:8< 
?>4E>4><, 
A>1AB25==K<8 >@838=0;L=K<8 845O<8 

3 

�0G5AB2> 
?@>2545=8O 
?@575=B0F88 

�KABC?;5=85 =5 A>>B25BAB2C5B 
B@51>20=8O< ?@>2545=8O ?@575=B0F88 

0 
 

�KABC?;5=85 A>>B25BAB2CNB B@51>20=8O
< ?@>2545=8O ?@575=B0F88, => 
>=> 2KH;> 70 @0<:8 @53;0<5=B0 8;8 
02B>@ =5 2;0455B :C;LBC@>9 >1I5=8O A 
0C48B>@859 (C<5=85 >B25G0BL =0 
2>?@>AK, 4>:07K20BL B>G:C 7@5=8O) 

1 

�KABC?;5=85 A>>B25BAB2C5B B@51>20=8O
< ?@>2545=8O ?@575=B0F88, 
>=> =5 2KH;> 70 @0<:8 @53;0<5=B0, 
02B>@ 2;0455B :C;LBC@>9 >1I5=8O A 
0C48B>@859, => ?@575=B0F8O =5 
4>@01>B0=0 

2 



199 

 

�KABC?;5=85 A>>B25BAB2CNB B@51>20=8O
< ?@>2545=8O ?@575=B0F88, 
>=> =5 2KH;> 70 @0<:8 @53;0<5=B0, 
02B>@ 2;0455B :C;LBC@>9 >1I5=8O A 
0C48B>@859, ?@575=B0F8O E>@>H> 
?>43>B>2;5=0, 02B>@C C40;>AL 
708=B5@5A>20BL 0C48B>@8N 

3 

�>7<>6=>ABL 
@50;870F88 
8458 

#@>5:B =5 @50;87C5<  0  

#@>5:B @50;87C5<, => =5 2>AB@51>20=  1 

#@>5:B @50;87C5< =0 ?;>I04:5 45BA:>3> 
B5E=>?0@:0 «�20=B>@8C<» 8 2>AB@51>20=  2 

#@>5:B @50;87C5< =0 ?;>I04:5 45BA:>3> 
B5E=>?0@:0 «�20=B>@8C<» 8 8<55B 
70:07G8:0 

3 

%G@@4 54??B6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



200 

 

#D<?B:9A<9 7 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

@B8G?P «)4=F9>». 
 

$4ECD989?9A<9 54??B6 < >D<F9D<< BJ9A<64A<S 

&45?<J4 3.27. 

№  
C/C 

!4;64A<9 @B8G?S 
�B?<K9EF6B 54??B6 

@<A<@4?PAB9 @4>E<@4?PAB9 
1. &$�� < BEAB6O <A:9A9D<< 

�4;9DAO9 F9IAB?B7<< 
4 10 

 #@>5:B=0O 45OB5;L=>ABL 1 3 

 #>A5I5=85 70=OB89 4 6 

2. %FB?SDAO9 < E?9E4DAO9 
F9IAB?B7<< 

6 15 

 #@>5:B=0O 45OB5;L=>ABL 1 7 

 #>A5I5=85 70=OB89  4 8 

3. �88<F<6AO9 F9IAB?B7<< 5 15 

 #@>5:B=0O 45OB5;L=>ABL 1 7 

 #>A5I5=85 70=OB89 4 8 

4. (D9;9DAO9 F9IAB?B7<< 5 15 

 #@>5:B=0O 45OB5;L=>ABL 1 7 

 #>A5I5=85 70=OB89 4 8 

5. Э?9>FDBAAO9 >B@CBA9AFO 5 15 

 #@>5:B=0O 45OB5;L=>ABL 1 7 

 #>A5I5=85 70=OB89 4 8 

�&"�": 25 70 

 

 

 

 

 

 

 

 



201 

 

#D<?B:9A<9 8 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

 B8G?P « 4F9@4F<>4» (12-14 ?9F) 
 

"F5=820=85 :064>3> >1CG0NI53>AO ?@>8AE>48B ?> 8B>30< AC<<K 

?>;CG5==>3> :>;8G5AB20 8=48284C0;L=>9 :0@BK >1CG0NI53>AO 8 @57C;LB0B>2 

>F5=>G=KE ;8AB>2 :064>3> 1;>:0: 

 - >1CG0NI85AO =01@02H85 124-156 10;;>2 CA?5H=> >A2>8;8 ?@>3@0<<C; 

 - >1CG0NI85AO =01@02H85 85-123 10;;>2 >A2>8;8 ?@>3@0<<C =0 A@54=89 

C@>25=L; 

 - >1CG0NI85AO =01@02H85 <5=55 85 10;;>2 =5 >A2>8;8 ?@>3@0<<C 

>1CG5=8O.  

&45?<J4 3.28. 

(4@<?<S, �@S: �DGCC4: 

�?B> &9@4 
#BE9M9A<9 
;4ASF<S  

(0-1) 

$45BF4 A4 
;4ASF<< 

(0-1) 

#D4>F<K9E>4S 
D45BF4 (0-3) 

�E97B: 

1 %0?5@         

1 %0?5@         

1  >@A:>9 1>9         

1  >@A:>9 1>9         

1 %C4>:C         

1 %C4>:C         

1 
�>48@>20=85 
8=D>@<0F88   

    
  

1 
�>48@>20=85 
8=D>@<0F88   

    
  

1 
�3@0 
"#0<OBL"   

    
  

1 
�3@0 
"#0<OBL"   

    
  

2 

�=0:><AB2> A 
?>=OB85< 
25:B>@.   

  - 

  



202 

 

2 

"?5@0F88 
=04 
25:B>@0<8.   

  - 

  

2 
$5H5=85 
7040G.   

    
  

2 
$5H5=85 
7040G.   

    
  

3 "@3@0D.     -   

3 

$5H5=85 
7040G ?@8 
?><>I8 
>@3@0D0   

    

  

3 

$5H5=85 
7040G ?@8 
?><>I8 
>@3@0D0   

    

  

3 
�725H5==K5 
3@0DK   

  - 
  

3 

$5H5=85 
7040G ?@8 
?><>I8 
2725H5==KE 
3@0D>2   

    

  

3 

$5H5=85 
;>38AB8G5A:8
E 7040G ?@8 
?><>I8 
B5>@88 
3@0D>2   

    

  

3 

$5H5=85 
;>38AB8G5A:8
E 7040G ?@8 
?><>I8 
B5>@88 
3@0D>2   

    

  

4 Geogebra         

4 Geogebra         

4 Geogebra         



203 

 

4 

#>AB@>5=8O 
?>2KH5==>3
> C@>2=O 
A;>6=>AB8.    

    

  

4 

#>AB@>5=8O 
?>2KH5==>3
> C@>2=O 
A;>6=>AB8.    

    

  

4 %8<<5B@8O.     -   

4 %8<<5B@8O.         

5 

�=0:><AB2> A 
Microsoft 

Excel.   

  - 

  

5 

�=0:><AB2> A 
Microsoft 

Excel.   

  - 

  

5 

�=0:><AB2> A 
Microsoft 

Excel.   

  - 

  

5 

$5H5=85 
M;5<5=B0@=K
E 7040G ?@8 
?><>I8 
Microsoft 

Excel.   

    

  

5 

$5H5=85 
M;5<5=B0@=K
E 7040G ?@8 
?><>I8 
Microsoft 

Excel.   

    

  

5 

$5H5=85 
?@0:B8G5A:8
E 7040G 2 
Microsoft 

Excel.   

    

  

5 
$5H5=85 
?@0:B8G5A:8   

    
  



204 

 

E 7040G 2 
Microsoft 

Excel. 

5 

$5H5=85 
?@0:B8G5A:8
E 7040G 2 
Microsoft 

Excel.   

    

  

 

 4F9@4F<>4 (14-17 ?9F) 

"F5=820=85 :064>3> >1CG0NI53>AO ?@>8AE>48B ?> 8B>30< AC<<K 

?>;CG5==>3> :>;8G5AB20 8=48284C0;L=>9 :0@BK >1CG0NI53>AO 8 @57C;LB0B>2 

>F5=>G=KE ;8AB>2 :064>3> 1;>:0: 

 - >1CG0NI85AO =01@02H85 210-292 10;;>2 CA?5H=> >A2>8;8 ?@>3@0<<C; 

 - >1CG0NI85AO =01@02H85 140-209 10;;>2 >A2>8;8 ?@>3@0<<C =0 A@54=89 

C@>25=L; 

 - >1CG0NI85AO =01@02H85 <5=55 140 10;;>2 =5 >A2>8;8 ?@>3@0<<C 

>1CG5=8O.  

&45?<J4 3.29. 

(4@<?<S, �@S: �DGCC4: 

�?B> &9@4 
#BE9M9A<9 
;4ASF<S 

(0-1) 

$45BF4 A4 
;4ASF<< 

(0-1) 

#D4>F<K9E>4S 
D45BF4 (0-3) 

�E97B 

1 
#@87=0:8 
45;8<>AB8     

- 
  

1 
#@87=0:8 
45;8<>AB8     

  
  

1 
%2>9AB20 
45;8<>AB8     

- 
  

1 

-;5<5=B0@=K5 
7040G8 =0 
45;8<>ABL. 
�040G8 
?>2KH5==>3>     

  

  



205 

 

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

1 

-;5<5=B0@=K5 
7040G8 =0 
45;8<>ABL. 
�040G8 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

-;5<5=B0@=K5 
7040G8 =0 
45;8<>ABL. 
�040G8 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

�5;5=85 A 
>AB0B:><. 
%2>9AB20 
>AB0B:>2.     

- 

  

1 

-;5<5=B0@=K5 
7040G8 =0 
45;8<>ABL. 
�040G8 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

-;5<5=B0@=K5 
7040G8 =0 
45;8<>ABL. 
�040G8 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

-;5<5=B0@=K5 
7040G8 =0 
45;8<>ABL. 
�040G8     

  

  



206 

 

?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.  

1 

#@>ABK5 8 
A>AB02=K5 
G8A;0. 
%2>9AB20 
?@>ABKE G8A5;.     

- 

  

1 

$5H5=85 
M;5<5=B0@=KE 
7040G. $5H5=85 
7040G 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

$5H5=85 
M;5<5=B0@=KE 
7040G. $5H5=85 
7040G 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

!081>;LH89 
>1I89 
45;8B5;L(!"�) 
8 =08<5=LH55 
>1I55 
:@0B=>5(!"�). 
%2>9AB20 !"� 
8 !"�. 
�;3>@8B< 
�2:;840.     

- 

  

1 

$5H5=85 
M;5<5=B0@=KE 
7040G =0 !"� 8 
!"�. $5H5=85 
7040G 
?>2KH5==>3>     

  

  



207 

 

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

1 

$5H5=85 
M;5<5=B0@=KE 
7040G =0 !"� 8 
!"�. $5H5=85 
7040G 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

1 

$5H5=85 
M;5<5=B0@=KE 
7040G =0 !"� 8 
!"�. $5H5=85 
7040G 
?>2KH5==>3> 
C@>2=O 
A;>6=>AB8.      

  

  

2 

�=0:><AB2> A 
?0:5B>< 
Microsoft.     

- 

  

2 
$01>B0 2 
Microsoft Excel.     

- 
  

2 
$01>B0 2 
Microsoft Excel.     

  
  

2 

%>AB02;5=85 
<0AA82=KE 107 
40==KE. 
%>AB02;5=85 
4803@0<<.     

- 

  

2 

%>AB02;5=85 
<0AA82=KE 107 
40==KE. 
%>AB02;5=85 
4803@0<<.     

  

  

2 

%>AB02;5=85 
<0AA82=KE 107 
40==KE.     

  

  



208 

 

%>AB02;5=85 
4803@0<<. 

2 

&5>@8O 
A;CG09=KE 
25;8G8= 
Microsoft Excel. 

&5>@8O 
25@>OB=>AB8 2 
Microsoft Excel.     

- 

  

2 

&5>@8O 
A;CG09=KE 
25;8G8= 
Microsoft Excel. 

&5>@8O 
25@>OB=>AB8 2 
Microsoft Excel.     

  

  

2 

&5>@8O 
A;CG09=KE 
25;8G8= 
Microsoft Excel. 

&5>@8O 
25@>OB=>AB8 2 
Microsoft Excel.     

  

  

2 

$5H5=85 
D8=0=A>2KE 
7040G 2 
Microsoft Excel.     

  

  

2 

�>38:0. 
$5H5=85 7040G 
=0 ;>38:C 2 
Microsoft Excel.     

  

  

2 

�>38:0. 
$5H5=85 7040G 
=0 ;>38:C 2 
Microsoft Excel.     

  

  

2 

�5>3@0D8O 8 
=0A5;5=85 $( 2 
Microsoft Excel.     

  

  



209 

 

2 

�5>3@0D8O 8 
=0A5;5=85 $( 2 
Microsoft Excel.     

  

  

2 

�040G0 =0 
?@81K;L 
?0@:>2:8.     

  

  

2 

�040G0 =0 
?@81K;L 
?0@:>2:8.     

  

  

2 

�040G0 =0 
@0AG5B 
M;5:B@8G5A:>9 
F5?8 ?@8 
@07=KE 2840E 
A>548=5=8O.     

  

  

2 

�040G0 =0 
@0AG5B 
M;5:B@8G5A:>9 
F5?8 ?@8 
@07=KE 2840E 
A>548=5=8O.     

  

  

2 

#>3@5H=>AB8 
?@8 @0AG5B0E 
?@8 ?><>I8 
Microsoft Excel.     

  

  

 

 

 

 

 

 

 

 

 

 

 



210 

 

#D<?B:9A<9 9 

�;0=: 8B>3>2>9 0BB5AB0F88 >1CG0NI8EAO 

@B8G?P «&9IA<K9E><= 4A7?<=E><= S;O>» 
 

(0<8;8O, 8<O >1CG0NI53>AO &&&&&&&&&&&&&&&&&&&&.. 

�>7@0AB&&&&&&&&&&&&&&&&&&&&&&&&&&..&&&& 

!><5@ 3@C??K&&&&&&&&&&&&&&&&&&&..&&&&&&&&. 

�0B0 =0G0;0 =01;N45=8O&&&&&&&&&&&&&&&&&&&.&&&& 

&45?<J4 3.30. 

 

 

 

�BA9J 1 
CB?G7B
8<S 
(1 7B8) 

�BA9J 2 
CB?G7B
8<S 

�BA9J 1 
CB?G7B
8<S 
(27B8) 

�BA9J 2 
CB?G7B
8<S 

�BA9J 1 
CB?G7B
8<S 

(3 7B8) 

�BA9J 2 
CB?G7B
8<S 

I. �A4A<S, 
G@9A<S < 
A46O>< CB 
CD98@9FG: 

      

1. '@>25=L 
CA2>5=8O 
;5:A8:8 

      

2. '@>25=L 
CA2>5=8O 
3@0<<0B8:8    

      

3. '@>25=L 
0C48@>20=8O 

      

4. '@>25=L 
3>2>@5=8O  

      

5. '@>25=L 
?8AL<0  

      

6. '@>25=L 
GB5=8O  

      

II. $4;6<F<9 
CE<IB?B7<K9E>
<I CDBJ9EEB6: 

      



211 

 

1. '@>25=L 
@0728B8O 
2=8<0=8O   

      

2. '@>25=L 
@0728B8O 
?0<OB8 

      

3. '@>25=L 
@0728B8O 
<KH;5=8O 

      

4. '@>25=L 
@0728B8O 
2>>1@065=8O 

      

III. 

%HBD@<DB64AA
BEFP 
?<KABEFAOI 
>4K9EF6: 

      

1. '@>25=L 
<>B820F8>==>9 
AD5@K 
(CAB>9G82>ABL 
8=B5@5A0 45B59 
: ?@54<5BC) 

      

2. '@>25=L 
@0728B8O 
:><<C=8:0B82
=>9 AD5@K 
(C<5=85 
>1I0BLAO) 

      

 

I. �A4A<S, G@9A<S, A46O>< CB CD98@9FG: 

1 - >1CG0NI89AO >2;045; <5=55, G5< 1/ 2>1J5<0 7=0=89, ?@54CA<>B@5==KE 

?@>3@0<<>9. 

2 - >1J5< CA2>5==KE 7=0=89 A>AB02;O5B 1>;55 ½. 

3 - >1CG0NI89AO CA2>8; ?@0:B8G5A:8 25AL >1J5< 7=0=89. 

II. $4;6<F<9 CE<IB?B7<K9E><I CDBJ9EEB6:  

'DB69AP D4;6<F<S 6A<@4A<S: 



212 

 

1 - C45@68205B 2=8<0=85 =5?@>4>;68B5;L=>5 2@5<O, G0AB> >B2;5:05BAO. 

2 - A?>A>15= C45@6820BL 2=8<0=85 2 B5G5=85 4;8B5;L=>3> 2@5<5=8, >B2;5:05BAO, 

=> =5 G0AB>. 

3 - 4;8B5;L=> C45@68205B 2=8<0=85, =5 >B2;5:05BAO. 

'DB69AP D4;6<F<S C4@SF<: 

1 - 70?><8=05B <5=55 ½  <0B5@80;0, ?@54CA<>B@5==>3> ?@>3@0<<>9. 

2 - 70?><8=05B 1>;55 ½  <0B5@80;0. 

3 - 70?><8=05B ?@0:B8G5A:8 25AL 87CG5==K9 <0B5@80;. 

'DB69AP D4;6<F<S @OL?9A<S: 

1 - G0AB> =5 A?@02;O5BAO A 7040=8O<8 =0 =03;O4=>- >1@07=>5 8 A;>25A=>-

;>38G5A:>5 <KH;5=85. 

2 - 2K?>;=O5B ?@54;>65==K5 7040=8O, => 4>?CA:05B >H81:8. 

3 - A?@02;O5BAO A 7040=8O<8, ?@0:B8G5A:8 =5 4>?CA:0O >H81>:. 

'DB69AP D4;6<F<S 6BB5D4:9A<S: 

1 - A;01> 2K@065=K M;5<5=BK B2>@G5A:>3> 2>>1@065=8O. 

2 - A ?><>ILN ?5403>30 ?@>O2;O5B B2>@G5A:>5 2>>1@065=85. 

3 -  A?>A>15= : 2K?>;=5=8N B2>@G5A:8E 7040=89 A0<>AB>OB5;L=>. 

III. %HBD@<DB64AABEFP ?<KABEFAOI >4K9EF6:  

'DB69AP D4;6<F<S @BF<64J<BAAB= EH9DO (GEFB=K<6BEFP <AF9D9E4, 

B5GK4RM97BES > CD98@9FG): 

1 - @54:> ?@>O2;O5B 0:B82=>ABL, ?>7=020B5;L=K9 8=B5@5A 4>2>;L=> =87:89. 

2 - +0AB> ?@>O2;O5B 0:B82=>ABL, => ?>7=020B5;L=K9 8=B5@5A 8718@0B5;5=. 

3 - #@0:B8G5A:8 2A5340 0:B825=, AB@5<8BAO C7=0BL 1>;LH5, ?@>O2;O5B 8=B5@5A 

:> 2A5< 2840< 45OB5;L=>AB8. 

'DB69AP D4;6<F<S >B@@GA<>4F<6AB= EH9DO (G@9A<9 B5M4FPES): 

1 - G0AB> 8A?KBK205B 70B@C4=5=8O 2 >1I5=88 A> A25@AB=8:0<8. 

2 - 8=>340 8A?KBK205B 70B@C4=5=8O 2 >1I5=88 A> A25@AB=8:0<8, => A?>A>15= 

:>@@5:B8@>20BL 8E A ?><>ILN ?5403>30. 

 3 - ?@0:B8G5A:8 =5 8A?KBK205B 70B@C4=5=8O 2 >1I5=88 8 2708<>459AB288 A> 

A25@AB=8:0<8. 



213 

 

"CD989?9A<9 D9;G?PF4FB6 B5GK9A<S CB 8BCB?A<F9?PAB= B5M9D4;6<64RM9= 

CDB7D4@@9 «&9IA<K9E><= 4A7?<=E><= S;O>» 

&45?<J4 3.31. 

#B>4;4F9?< 

(BJ9A<649@O9 
C4D4@9FDO) 

�D<F9D<< 

%F9C9AP 
6OD4:9AABEF< 
BJ9A<649@B7B 
>4K9EF64 

�4??O 

I. &9BD9F<K9E>4S CB87BFB6>4 B5GK4RM97BES. 
I.1. &5>@5B8G5A:8
5 7=0=8O (?> 
>A=>2=K< @0745;0< 
CG51=>-
B5<0B8G5A:>3> 
?;0=0 ?@>3@0<<K) 

%>>B25BAB285 
B5>@5B8G5A:8E 
7=0=89 @51ё=:0 
?@>3@0<<=K< 
B@51>20=8O< 

 8=8<0;L=K9 
C@>25=L (>2;045; 
<5=55 G5< ½ 
>1Jё<0 7=0=89, 
?@54CA<>B@5==KE 
?@>3@0<<>9); 
%@54=89 C@>25=L 
(>1Jё< CA2>5==KE 
7=0=89 A>AB02;O5B 
1>;55 ½); 
 0:A8<0;L=K9 
C@>25=L (>A2>8; 
?@0:B8G5A:8 25AL 
>1Jё< 7=0=89, 
?@54CA<>B@5==KE 
?@>3@0<<>9 70 
:>=:@5B=K9 
?5@8>4). 

1 

 

5 

 

10 

I.2. �;045=85 
A?5F80;L=>9 
B5@<8=>;>3859 

"A<KA;5==>ABL 
8 ?@028;L=>ABL 
8A?>;L7>20=8O 
A?5F80;L=>9 
B5@<8=>;>388 

 8=8<0;L=K9 
C@>25=L, (:0: 
?@028;>, 8715305B 
C?>B@51;OBL 
A?5F80;L=K5 
B5@<8=K); 
%@54=89 C@>25=L 
(@51ё=>: A>G5B05B 
A?5F80;L=CN 
B5@<8=>;>38N A 
1KB>2>9); 

1 

 

5 

 

10 

 



214 

 

 0:A8<0;L=K9 
C@>25=L 
(A?5F80;L=K5 
B5@<8=K 
C?>B@51;O5B 
>A>7=0==> 2 
?>;=>< 
A>>B25BAB288 A 8E 
A>45@60=85<). 

�O6B8: 'DB69AP 
F9BD9F<K9E>B= 
CB87BFB6>< 

!<;><= 

%D98A<= 

�OEB><= 

2-6 

7-14 

15-20 

 

II. #D4>F<K9E>4S CB87BFB6>4 B5GK4RM97BES. #D9;9AF4J<S 
CDB9>F4. 

II.1. #@0:B8G5A:85 
C<5=8O 8 =02K:8, 
?@54CA<>B@5==K5 
?@>3@0<<>9 (?> 
>A=>2=K< @0745;0< 
CG51=>-
B5<0B8G5A:>3> 
?;0=0 ?@>3@0<<K) 

%>>B25BAB285 
?@0:B8G5A:8E 
C<5=89 8 
=02K:>2 
?@>3@0<<=K< 
B@51>20=8O< 
?@8 70I8B5 
?@>5:B0 

 8=8<0;L=K9 
C@>25=L (>2;045; 
<5=55 G5< ½ 
?@54CA<>B@5==KE 
C<5=89 8 
=02K:>2); 
%@54=89 C@>25=L 
(>1Jё< >A2>5==KE 
C<5=89 8 =02K:>2 
A>AB02;O5B 1>;55 
½); 
 0:A8<0;L=K9 
C@>25=L (>2;045; 
?@0:B8G5A:8 2A5<8 
C<5=8O<8 8 
=02K:0<8, 
?@54CA<>B@5==K<
8 ?@>3@0<<>9 70 
:>=:@5B=K9 
?5@8>4). 
 

 

1 

 

5 

 

10 

II.2. #@0:B8G5A:>5 
2;045=85 A?5F. 
B5@<8=>;>3859 

"BACBAB285 
70B@C4=5=89 2 
8A?>;L7>20=88 

 8=8<0;L=K9 
C@>25=L C<5=89 
(8A?KBK205B 

1 

 

5 



215 

 

A?5F ;5:A8:8 2 
@5G8  

A5@Lё7=K5 
70B@C4=5=8O ?@8 
C?>B@51;5=88 A?5F 
B5@<8=>2); 
%@54=89 C@>25=L 
(A>G5B05B A?5F 
B5@<8=>;>38N A 
1KB>2>9); 
 0:A8<0;L=K9 
C@>25=L 
(C?>B@51;O5B A?5F 
B5@<8=>;>38N 
>A>7=0==>, =5 
8A?KBK205B 
>A>1KE 
B@C4=>AB59). 

 

10 

II.3.  &2>@G5A:85 
=02K:8 

�@50B82=>ABL 2 
2K?>;=5=88 
?@0:B8G5A:8E 
7040=89 8 
?@575=B0F88  

!0G0;L=K9 
(M;5<5=B0@=K9) 
C@>25=L @0728B8O 
:@50B82=>AB8 (2 
A>AB>O=88 
2K?>;=OBL ;8HL 
?@>AB59H85 
?@0:B8G5A:85 
7040=8O ?5403>30); 
$5?@>4C:B82=K9 
C@>25=L 
(2K?>;=O5B 2 
>A=>2=>< 7040=8O 
=0 >A=>25 
>1@07F0); 
&2>@G5A:89 
C@>25=L 
(2K?>;=O5B 
?@0:B8G5A:85 
7040=8O A 
M;5<5=B0<8 
B2>@G5AB20). 

1 

 

5 

 

10 



216 

 

�O6B8: 'DB69AP 
CD4>F<K9E>B= 
CB87BFB6>< 

!<;><= 

%D98A<= 

�OEB><= 

3-10 

11-22 

23-30 

III. "5M9 GK95AO9 G@9A<S < A46O>< B5GK4RM97B. 
III.1.  

'K95AB-
<AF9??9>FG4?PAO9 
G@9A<S: 
III.1.1.  

'<5=85 ?>418@0BL 
8 0=0;878@>20BL 
A?5F80;L=CN 
;8B5@0BC@C 

 

 

%0<>AB>OB5;L=
>ABL 2 ?>41>@5 
8 0=0;875 
;8B5@0BC@K 

 8=8<0;L=K9 
C@>25=L C<5=89 
(>1CG0NI89AO 
8A?KBK205B 
A5@Lё7=K5 
70B@C4=5=8O ?@8 
@01>B5 A 
;8B5@0BC@>9, 
=C6405BAO 2 
?>AB>O==>9 
?><>I8 8 
:>=B@>;5 
?5403>30); 
%@54=89 C@>25=L 
(@01>B05B A 
;8B5@0BC@>9 A 
?><>ILN ?5403>30 
8;8 @>48B5;59); 
 0:A8<0;L=K9 
C@>25=L (@01>B05B 
A ;8B5@0BC@>9 
A0<>AB>OB5;L=>, =5 
8A?KBK205B 
>A>1KE 
70B@C4=5=89). 

 

1 

 

5 

 

10 

III.1.2.  

'<5=85 
?>;L7>20BLAO 
:><?LNB5@=K<8 
8AB>G=8:0<8 
8=D>@<0F88 

%0<>AB>OB5;L=
>ABL 2 
?>;L7>20=88 
:><?LNB5@=K<
8 8AB>G=8:0<8 
8=D>@<0F88 

'@>2=8 - ?> 
0=0;>388 A ?.3.1.1. 

1 

5 

10 

III.1.3.  

'<5=85 
>ACI5AB2;OBL 
CG51=>-

%0<>AB>OB5;L=
>ABL 2 CG51=>-
8AA;54>20B5;LA
:>9 @01>B5 

'@>2=8 - ?> 
0=0;>388 A ?.3.1.1. 

1 

5 

10 



217 

 

8AA;54>20B5;LA:CN 
@01>BC (?8A0BL 
@5D5@0BK, 
?@>2>48BL 
A0<>AB>OB5;L=K5 
CG51=K5 
8AA;54>20=8O) 
III.2.  

'K95AB-
>B@@GA<>4F<6AO9 
G@9A<S: 
III.2.1.  

'<5=85 A;CH0BL 8 
A;KH0BL ?5403>30 

 

 

�45:20B=>ABL 
2>A?@8OB8O 
8=D>@<0F88, 
84CI59 >B 
?5403>30 

'@>2=8 - ?> 
0=0;>388 A ?.3.1.1. 

1 

5 

10 

III.2.2.  

'<5=85 2KABC?0BL 
?5@54 0C48B>@859 

%2>1>40 
2;045=8O 8 
?>40G8 
@51ё=:>< 
?>43>B>2;5==>
9 8=D>@<0F88 

'@>2=8 - ?> 
0=0;>388 A ?.3.1.1. 

1 

5 

10 

III.2.3.  

'<5=85 25AB8 
?>;5<8:C, 
CG0AB2>20BL 2 
48A:CAA88 

%0<>AB>OB5;L=
>ABL 2 
?>AB@>5=88 
48A:CAA8>==>3
> 2KABC?;5=8O, 
;>38:0 2 
?>AB@>5=88 
4>:070B5;LAB2 

'@>2=8 - ?> 
0=0;>388 A ?.3.1.1. 

1 

5 

10 

III.3. 'K95AB-  
BD74A<;4J<BAAO9 
G@9A<S < A46O><: 
III.3.1.  

'<5=85 
>@30=87>20BL A2>ё 
@01>G55 <5AB> 

 

 

%?>A>1=>ABL 
A0<>AB>OB5;L=> 
3>B>28BL A2>ё 
@01>G55 <5AB> 
: 45OB5;L=>AB8 
8 C18@0BL 53> 
70 A>1>9 

'@>2=8 - ?> 
0=0;>388 A ?.3.1.1. 

1 

5 

10 

III.3.2.  %>>B25BAB285 
@50;L=KE 

 8=8<0;L=K9 
C@>25=L (: >2;045; 

1 

 



218 

 

!02K:8 
A>1;N45=8O 2 
?@>F5AA5 
45OB5;L=>AB8 
?@028; 
157>?0A=>AB8 

=02K:>2 
A>1;N45=8O 
?@028; 
157>?0A=>AB8 
?@>3@0<<=K< 
B@51>20=8O< 

<5=55 G5< ½ 
>1Jё<0 =02K:>2 
A>1;N45=8O 
?@028; 
157>?0A=>AB8, 
?@54CA<>B@5==KE 
?@>3@0<<>9); 
%@54=89 C@>25=L 
(>1Jё< CA2>5==KE 
=02K:>2 
A>AB02;O5B 1>;55 
½); 
 0:A8<0;L=K9 

C@>25=L (>A2>8; 
?@0:B8G5A:8 25AL 
>1Jё< =02K:>2, 
?@54CA<>B@5==KE 
?@>3@0<<>9 70 
:>=:@5B=K9 
?5@8>4). 

5 

 

10 

III.3.3.  

'<5=85 0::C@0B=> 
2K?>;=OBL @01>BC 

�::C@0B=>ABL 8 
>B25BAB25==>AB
L 2 @01>B5 

'4>2;5B2>@8B5;L=
> 
)>@>H> 
"B;8G=> 

1 

5 

10 

�O6B8: 'DB69AP B5M9 
GK95AOI 
G@9A<= < 
A46O>B6 

!<;><= 

%D98A<= 

�OEB><= 

9-30 

31-62 

63-90 

�4>?RK9A<9 $57C;LB0B 
>1CG5=8O 
>1CG0NI53>AO 
?> 
4>?>;=8B5;L=>
9 
>1@07>20B5;L=>
9 ?@>3@0<<5 

!<;><= 

%D98A<= 

�OEB><= 

8B 46 
47-98 

99-140 

 

 



219 

 

#D<?B:9A<9 10 

"EAB6O L4I@4FAB= 7D4@BFABEF<. 
 "F5=820=85 :064>3> >1CG0NI53>AO ?@>8AE>48B ?> 8B>30< AC<<K 

?>;CG5==>3> :>;8G5AB20 8=48284C0;L=>9 :0@BK >1CG0NI53>AO 8 @57C;LB0B>2 

>F5=>G=KE ;8AB>2 :064>3> 1;>:0: 

 - >1CG0NI85AO, =01@02H85 86-108 10;;>2, CA?5H=> >A2>8;8 ?@>3@0<<C; 

 - >1CG0NI85AO, =01@02H85 54-86 10;;>2, >A2>8;8 ?@>3@0<<C =0 A@54=89 

C@>25=L; 

 - >1CG0NI85AO, =01@02H85 <5=55 54 10;;>2, =5 >A2>8;8 ?@>3@0<<C 

>1CG5=8O.  

&45?<J4 3.32. 

(4@<?<S, �@S: �DGCC4: 

�?B> &9@4 

#BE9M9A<

9 ;4ASF<S 

(0-1) 

$45BF4 A4 

;4ASF<<  

(0-2) 

�E97B 

1 ,0E. #0B.       

1 ,0E. #0B.       

1  0B 2 1,2,3 E>40.       

1  0B 2 1,2,3 E>40.       

1 �0I8B0 8 =0?045=85       

1 �0I8B0 8 =0?045=85       

1 
�51NB: :>@>B:85 

?>CG8B5;L=K5 ?0@B88. 

      

1 
�51NB: :>@>B:85 

?>CG8B5;L=K5 ?0@B88. 

      

2 
 0B >48=>:><C :>@>;N 

42C<O ;04LO<8 

      

2 
 0B >48=>:><C :>@>;N 

D5@7ё< 8 ;04Lё9. 

      



220 

 

2 
 0B >48=>:><C :>@>;N 

D5@7ё< 8 :>@>;ё<. 

      

2 
 0B >48=>:><C :>@>;N 

;04Lё9 8 :>@>;ё<. 

      

2 &@5=8@>2>G=K5 ?0@B88.       

2 &@5=8@>2>G=K5 ?0@B88.       

2 &@5=8@>2>G=K5 ?0@B88.       

3 �2>9=>9 C40@ ;04Lё9.       

3 �2>9=>9 C40@ A;>=><.       

3 �2>9=>9 C40@ D5@7ё<.       

3 �2>9=>9 C40@ :>=ё<.       

3 
�2>9=>9 C40@ ?5H:>9, 

:>@>;ё<. 

      

3 &@5=8@>2>G=K5 ?0@B88       

3 &@5=8@>2>G=K5 ?0@B88       

3 &@5=8@>2>G=K5 ?0@B88       

4 %2O7:0 ;04Lё9.       

4 %2O7:0 A;>=><       

4 
%2O7:0 D5@7ё<. �K83@KH 

A2O70==>9 D83C@K. 

      

4 

�K83@KH D83C@K A 

?><>ILN A2O7:8.  0B A 

?><>ILN A2O7:8. �0I8B0 >B 

A2O7:8. 

      

4 

�K83@KH D83C@K A 

?><>ILN A2O7:8.  0B A 

?><>ILN A2O7:8. �0I8B0 >B 

A2O7:8. 

      

5 %:2>7=>9 C40@ ;04Lё9       



221 

 

5 %:2>7=>9 C40@ A;>=><       

5 %:2>7=>9 C40@ D5@7ё<       

5 
%:@KB>5 =0?045=85. 

%:@KBK9 H0E. 

      

5 
%:@KB>5 =0?045=85. 

%:@KBK9 H0E. 

      

5 &@5=8@>2>G=K5 ?0@B88       

5 &@5=8@>2>G=K5 ?0@B88       

5 &@5=8@>2>G=K5 ?0@B88       

�&"�":   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



222 

 

�AABF4J<S 
 

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

B5E=8G5A:>9 =0?@02;5==>AB8 «�20=B>@8C<. #@>428=CBK9 C@>25=L» @0AAG8B0=0 

=0 45B59 AB0@H53> H:>;L=>3> 2>7@0AB0 12-17 ;5B 8 =0?@02;5=0 =0 @0728B85  

8 C3;C1;5=85 107>2KE 7=0=89 8 =02K:>2, ?>;CG5==KE >1CG0NI8<8AO 2 @0<:0E 

22>4=>3> 8 107>2>3> <>4C;59, 8 ?>4=8<05B =081>;55 0:BC0;L=K5  

=0 A53>4=OH=89 45=L 2>?@>AK 2 >1;0AB8 8=65=5@88. � E>45 >A2>5=8O 

?@>3@0<<K, >1CG0NI85AO 7=0:><OBAO A <5B>4>< ?@>5:B>2 :0:  

A 2>AB@51>20==K< 2 @07;8G=KE AD5@0E 45OB5;L=>AB8 G5;>25:0 ?>4E>4><  

: @5H5=8N ?>AB02;5==KE 7040G. 

$50;870F8O ?@>3@0<<K ?@>428=CB>3> C@>2=O ?@54?>;0305B 2=54@5=85 

?@>5:B=>9 45OB5;L=>AB8 :0: >A=>2=>9 >1@07>20B5;L=>9 B5E=>;>388, 0 B0:65 

@50;870F8O 45BA:8<8 :><0=40<8 @50;L=KE 8=65=5@=>-B5E=8G5A:8E ?@>5:B>2,  

2 B>< G8A;5 8 ?@>5:B>2, A>740==KE ?@8 ?><>I8 <56:20=BC<=>3> 

2708<>459AB28O. &0:85 ?@>5:BK ?>72>;ONB @5H0BL ?>AB02;5==CN ?@>1;5<C 

1>;55 :><?;5:A=>, >?8@0OAL =0 <0B5@80;L=>-B5E=8G5A:85 8 8=D>@<0F8>==K5 

@5AC@AK 42CE 8 1>;55 =0?@02;5=89 - :20=BC<>2. #@>3@0<<0 E0@0:B5@87C5BAO 

=5A:>;L:8<8 C@>2=O<8 A;>6=>AB8 8 8=48284C0;L=K< ?>4E>4>< 2 7028A8<>AB8 

>B 2>7@0AB0 >1CG0NI53>AO. � @0<:0E ?@>3@0<<K, >1CG0NI85AO 

CA>25@H5=AB2CNB =02K: 2545=8O B5E=8G5A:8E ?@>5:B>2, =0CG0BAO ?;0=8@>20BL 

A2>N 8AA;54>20B5;LA:CN 45OB5;L=>ABL, A>18@0BL 8 >1@010BK20BL 8=D>@<0F8N, 

0=0;878@>20BL 8 <KA;8BL :@8B8G5A:8, A>AB02;OBL >BGёB=K5 <0B5@80;K, 

@01>B0BL 2 :><0=45, 287C0;878@>20BL 8 ?@575=B>20BL A2>8 8458 8 @5H5=8O,  

0 B0:65 2KABC?0BL ?C1;8G=>. #> A>45@60=8N <>4C;8 45;OBAO =0 ?@54<5B=K5, 

=5?>A@54AB25==> A2O70==K5 A >1;0ABLN 7=0=89. 

#@>3@0<<0 AD>@<8@>20=0 A CGёB>< ?@8=F8?0 8=B53@0B82=>AB8,  

GB> ?>4@07C<5205B =5@07@K2=>ABL CG51=>9, ?@>5:B=>9 8 A>1KB89=>9 

A>AB02;ONI8E CG51=>9 45OB5;L=>AB8 8 ?@8720=0 AD>@<8@>20BL C >1CG0NI8EAO 

7=0=8O, =02K:8 8 C<5=8O 2 AB@5<8B5;L=> @072820NI8EAO >1;0ABOE 8=65=5@88. 


