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� D9;G?PF4F9 B5GK9A<S CB 8<EJ<C?<A9 B5GK4RM<=ES 8B?:9A B6?489FP E?98GRM<@< 
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B5D4;B64F9?PAB= CDB7D4@@O — >B@C9F9AJ<= 6OCGE>A<>B6, GEF4AB6?9AAOI 
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�� 1.1.  
#B87BF46?<649F < EB7?4EB6O649F E 
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��.1.2. 
$4;D454FO649F IG8B:9EF69AAB-
F9IA<K9E>GR @B89?P 8<;4=A-CDB9>FB6 
B5N9>FB6 6<;G4?PAB= <AHBD@4J<<, 
<89AF<H<>4J<< < >B@@GA<>4J<< 

��.1.3 
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3. !>45@60=85 48AF8?;8=O 

%B89D:4A<9 8<EJ<C?<AO (@B8G?S), EFDG>FGD<DB64AAB9 CB D4;89?4@ (F9@4@) 
CD98EF46?9AB 6 &45?<J9 2. 

&45?<J4 2 

№ 
C/C 

!4<@9AB64A<9 D4;89?4 (F9@O) %B89D:4A<9 D4;89?4 (F9@O) 

1. �6989A<9 6 F9IAB?B7<R. �EFB><, 
<EFBD<S, >BAJ9CJ<S. %H9D4 
CD<@9A9A<S. 

�6989A<9 6 F9IAB?B7<R Blender 3-D. 

�EFB><, <EFBD<S, >BAJ9CJ<S. %H9D4 
CD<@9A9A<S. �AF9DH9=E. "EB59AABEF<. 
!4EFDB=>4. $45BF4 E F9>EFB@. (�A4>B@EF6B E 
<EFBD<9= < EH9DB= CD<@9A9A<S F9IAB?B7<< 
CB;6B?S9F D4E>DOFP < CBASFP 6ER E?B:ABEFP 
CDB9>F<DB64A<S @G?PF<@98<4 < 4A<@4J<<, 
849F ;A4A<9 B H4>FBD4I >BFBDO9 A9B5IB8<@B 
GK<FO64FP 6 CDBJ9EE9 9ё EB;84A<S). 

2. %<@6B?O: EB;84A<9, F<CO, 
CD<@9A9A<9. 
 

&9IAB?B7<K9E><9 BEB59AABEF< EB;84A<S 
4A<@4J<<. �4;B6O9 CD<AJ<CO 4A<@4J<BAAB7B 
CB69EF6B64A<S, <I F9IA<K9E><= 4EC9>F. 
#D46<?4 CB>48DB6B= 4A<@4J<<. 
�ECB?P;B64A<9 5<5?<BF9>< E<@6B?B6. 
�BAJ9CJ<S E<@6B?B6, <I <ECB?P;B64A<9. 
%<EF9@4 >BBD8<A4F. %B;84A<9 CB>48DB6B= 
4A<@4J<<. ('E6B9A<9 54;B6OI CD<AJ<CB6 
EB;84A<< 4A<@4J<< EB;849F 54;G 8?S 
84?PA9=L97B <;GK9A<S. $4EE@4FD<64S E4@O= 
CDBEFB= F<C 4A<@4J<< (CB>48DB6O=) 
CD<IB8<F CBA<@4A<9 CD<AJ<CB6 EB;84A<S 
5B?99 E?B:AOI 9ё 6<8B6). 

3. �<8O 4A<@4J<<. 
#4D4@9FD<K9E>4S 4A<@4J<S. 
�A<@4J<S HBD@O. 
�A<@4J<S CB FD49>FBD<< 

 4E><DB64A<9. 

$4EE>4; B F<C4I 4A<@4J<< <ECB?P;GRM<I 
CDB7D4@@AGR <AF9DCB?SJ<R >?RK96OI >48DB6. 
"EB59AABEF< CD<@9A9A<S F4>B= 4A<@4J<<.  
�A<@4J<S @4EB>. (%FG89AF GK<FES <ECB?P;B64FP 
EC9J<H<>G <AF9DCB?<DG9@B= 4A<@4J<<, 
8BEFGCAB= 5?47B84DS >B@CPRF9DAO@ ED98EF64@ 
CDB9>F<DB64A<S 4A<@4J<<, 7?G5:9 CDBA<>49F 6 
EC9J<H<>G F4>B7B CDB9>F<DB64A<S 8?S 
<ECB?P;B64A<S CD<9@B6 6 E6B9= GK95AB= < 
CDBH9EE<BA4?PAB= 89SF9?PABEF<) 

4 %>9?9FA4S 4A<@4J<S. "5D4FA4S 
><A9@4F<>4. 
�AEFDG@9AFO 3I-@9DAB= 4A<@4J<< 

%@9L<64A<9 < D4EFD<DB64A<S 
E?B96. (<?PFDO < <I 4A<@4J<S. 

#D<@9A9A<9 CDB86<AGFOI @9FB8<> 4A<@4J<< 
E6S;4AAOI EFDG>FGD, EB;84A<9 E>9?9FAB7B 
4A<@<DG9@B7B >4D>4E4, 97B A4EFDB=>4 < 
4A<@4J<S. �ECB?P;B64A<9 <AEFDG@9AFB6 
CE968BFD9I@9DAB= 4A<@4J<<. �ECB?P;B64A<9 
BEB59AABEF9= E@9L<64A<S < D4EFD<DB64A<S 
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E?B96 8?S EB;84A<S 6<;G4?PAOI QHH9>FB6. 
(%FG89AF 8B?:9A A4GK<FPES <ECB?P;B64FP 
EC9J<H<K9E><9 <AEFDG@9AFO D45BFO E 
4A<@4J<9=, B5?97K4RM<9 < GE>BDSRM<9 
CDBH9EE<BA4?PAGR D45BFG, 4 F4>:9 BE6B<FP 
CD<9@O D4EFD<DB64A<S 4A<@<DB64AAB= 
69>FBDAB= 7D4H<><). 

5 $45BF4 EB ;6G>B6 < 6<89B. $45BF4 EB ;6G>B@. %CBEB5O 6A98D9A<S < 
GCD46?9A<S. $45BF4 E 6<89B. !4EFDB=>4 
CG5?<>4J<< 4A<@4J<BAAB7B CDB9>F4.  9FB8O 
GCD46?9A<S CDB<7DO64A<9@ DB?<>B6. (%FG89AF 
8B?:9A CBASFP EJ9A4DAGR >BAJ9CJ<R 
6BECDB<;6989A<S DB?<>4, 4 F4>:9 G;A4FP CDB 
F9IA<K9E><9 BEB59AABEF< ID4A9A<S 
4A<@4J<BAAOI DB?<>B6 < ECBEB54I 
GCD46?9A<S <I CDB<7DO64A<9@, KFB CB;6B?S9F 
CB87BFB6<FPES > CDB9>F<DB64A<R 
<AF9D4>F<6AOI 4A<@4J<BAAOI Q?9@9AFB6) 

6 �6989A<9 6 PHP 5.3.10. 

%<AF4>E<E. �?RK96O9 Q?9@9AFO 
S;O>4. 

�6989A<9 6 CDB7D4@@<DB64A<9. "EAB6AO9 
F9D@<AO < >BAJ9CJ<S. �6989A<9 6 PHP 5.3.10. 

%<AF4>E<E. "EB59AABEF< A4C<E4A<S 
CDB7D4@@AB7B >B84. �?RK96O9 Q?9@9AFO 
S;O>4. �AF9D4>F<6ABEFP 6B PHP 5.3.10. 

(%FG89AF ;A4>B@<FES E <AF9D4>F<6AB= 
EFBDBAB= F9IAB?B7<<, CB?GK49F 54;B6B9 
CD98EF46?9A<9 B CDB7D4@@<DB64A<< 6 J9?B@ < 
CDB7D4@@<DB64A<< 6 ED989 PHP 5.3.10, 6 
K4EFABEF<, E CBASF<9@ <AF9D4>F<6ABEF< 6 
4A<@4J<BAAB@ CB69EF6B64A<<.). 

7 #DB7D4@@A4S 4A<@4J<S. %B;84A<9 C4D4@9FD<K9E>B= 4A<@4J<< E 
CB@BMPR CDB7D4@@AB7B <;@9A9A<S 
C4D4@9FDB6 B5N9>FB6. �ECB?P;B64A<9 J<>?B6 
< EB5OF<=. $4;5BD E6B=EF6 EC9J<H<K9E><I 
B5N9>FB6. #DB7D4@@<DB64A<9 CB6989A<S 
B5N9>FB6, A4IB8SM<IES 6 4A<@4J<BAAB= 
EJ9A9. (%FG89AF ;A4>B@<FES E D4;?<K<S@< 
@9:8G ;4D4A99 EB;84AAB= 4A<@4J<9= < 
4A<@4J<9= D947<DGRM9= A4 89=EF6<S 
CB?P;B64F9?S < 6OCB?ASRM9=ES CB D4;AB@G 6 
;46<E<@BEF< BF QF<I 89=EF6<=, KFB CB86B8<F 
97B > EB;84A<R EB5EF69AAOI <AF9D4>F<6AOI 
Q?9@9AFB6). 

8 #DB7D4@@<DB64A<9 F<CB6OI 
<AF9D4>F<6AOI Q?9@9AFB6. 

#DB7D4@@<DB64A<9 F<CB6OI <AF9D4>F<6AOI 
Q?9@9AFB6 (6OC484RM<9 EC<E><, D97G?SFBDO, 
E>DB??<A7<). #DB7D4@@AB9 6A98D9A<9 
B5N9>FB6 <; 5<5?<BF9><. #DB7D4@@<DB64A<9 
74?9D9=. (%FG89AF ;A4>B@<FES E EB;84A<9@ 
54;B6OI <AF9D4>F<6AOI Q?9@9AFB6 
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GCD46?9A<S < GK<FES CDB9>F<DB64FP 
EB5EF69AAO9 GK<FO64S QEF9F<K9E><9, 
QD7BAB@<K9E><9 < F9IA<K9E><9 FD95B64A<S > 
CB8B5AO@ Q?9@9AF4@). 

 

4.  5:><5=4C5<O5 >1@07>20B5;P=O5 B5E=>;>388 

� CD9CB8464A<< 8<EJ<C?<AO <ECB?P;GRFES D4;ABB5D4;AO9 B5D4;B64F9?PAO9 
F9IAB?B7<< >4> FD48<J<BAAB7B, F4> < <AAB64J<BAAB7B I4D4>F9D4, GK<FO64RM<9 
E@9L4AAO=, F9BD9F<>B- < CD4>F<>BBD<9AF<DB64AAO= I4D4>F9D 8<EJ<C?<AO:  

 ?9>J<<; 
 CD4>F<K9E><9 ;4ASF<S; 
 8<E>GEE<<; 
 6OEFGC?9A<S E 8B>?484@< < EBB5M9A<S@<; 
 4G8<FBDAO9 C<EP@9AAO9 D45BFO; 
 6A94G8<FBDAO9 C<EP@9AAO9 D45BFO; 
 F9EF<DB64A<9. 

5. �5@5G5=P >A=>2=>9 8 4>?>;=8B5;P=>9 CG51=>9 ;8B5@0BC@O, 
=5>1E>48<>9 4;S >A2>5=8S 48AF8?;8=O (<>4C;S) 

0) >A=>2=0S CG51=0S ;8B5@0BC@0 

1. �?9>E996, �.#. �6989A<9 6 Web-8<;4=A [Э?9>FDBAAO= D9EGDE] : GK95AB9 CBEB5<9. 
— Э?9>FDBA. 84A. —  . : %"�"!-#D9EE, 2020. — 185 E. — $9:<@ 8BEFGC4: 
http://e.lanbook.com/books/element.php?pl1_id=13768  

1) 4>?>;=8B5;P=0S CG51=0S ;8B5@0BC@0 

1. �?9>E996, �.#. �AHBD@4F<>4 2020 [Э?9>FDBAAO= D9EGDE] : GK95AB9 CBEB5<9. — 

Э?9>FDBA. 84A. —  . : %"�"!-#D9EE, 2015. — 400 E. — $9:<@ 8BEFGC4: 
http://e.lanbook.com/books/element.php?pl1_id=64921  

6. �5@5G5=P @5AC@A>2 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 

«�=B5@=5B» (40;55 — A5BP «�=B5@=5B»), Q;5:B@>==OE >1@07>20B5;P=OE 

@5AC@A>2, Q;5:B@>==OE 181;8>B5G=OE A8AB5<, ?@>D5AA8>=0;P=OE 107 
40==OE 8 8=D>@<0F8>==OE A?@02>G=OE A8AB5<, =5>1E>48<OE 

4;S >A2>5=8S 48AF8?;8=O (<>4C;S) 

1. http://elibrary.ru/ — $BEE<=E><= <A89>E A4GKAB7B J<F<DB64A<S ($�!*). 
!4J<BA4?PA4S <AHBD@4J<BAAB-4A4?<F<K9E>4S E<EF9@4. 

2. http://www.adobe.com/ 

3. GNU Image Manipulation Program (�D4H<K9E><= D984>FBD) 
4. %'�� MySQL 5.5.23 (#DB9>F<DB64A<9 < D4;D45BF>4 ��) 
5. Blender 3-D (#DB7D4@@4 3-I @9DAB7B @B89?<DB64A<S < 4A<@4J<<) 
6. PHP 5.3.10 (%B;84A<9 8<A4@<K9E><I 695-E4=FB6) 
7. (989D4?PAO= CBDF4? $BEE<=E>B9 B5D4;B64A<9 http://www.edu.ru/  
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8. (989D4?PAB9 ID4A<?<M9 �8<A4S >B??9>J<S J<HDB6OI B5D4;B64F9?PAOI D9EGDEB6 
http://school-collection.edu.ru/ 

9. #BDF4? #D46<F9?PEF64 $BEE<<: http://government.ru. 

10. http://elibrary.ru/ — $BEE<=E><= <A89>E A4GKAB7B J<F<DB64A<S ($�!*). 
!4J<BA4?PA4S <AHBD@4J<BAAB-4A4?<F<K9E>4S E<EF9@4. 

11. www.scopus.com — SCOPUS (SCIVERSE SCOPUS).  G?PF<8<EJ<C?<A4DA4S 
5<5?<B7D4H<K9E>4S < D9H9D4F<6A4S 54;4 84AAOI. 

12. http://wokinfo.com/ — Web of Science.  G?PF<8<EJ<C?<A4DA4S D9H9D4F<6AB-
5<5?<B7D4H<K9E>4S 54;4 84AAOI �AEF<FGF4 A4GKAB= <AHBD@4J<< %Ш�.  
�4:8O= B5GK4RM<=ES 6 F9K9A<9 6E97B C9D<B84 BE6B9A<S 8<EJ<C?<AO B5GK9A<S 

8B?:9A 5OFP B59EC9K9A <A8<6<8G4?PAO@ A9B7D4A<K9AAO@ 8BEFGCB@ > Q?9>FDBAAB-
5<5?<BF9KAB= E<EF9@9 (Э?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 �4AP) < > Q?9>FDBAAB= 
<AHBD@4J<BAAB-B5D4;B64F9?PAB= ED989 �)'&��! 
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