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1. �9D9K9AP C?4A<DG9@OI D9;G?PF4FB6 B5GK9A<S CB 8<EJ<C?<A9 

� D9;G?PF4F9 B5GK9A<S CB 8<EJ<C?<A9 B5GK4RM<=ES 8B?:9A B6?489FP E?98GRM<@< 
>B@C9F9AJ<S@<, 6?489A<S@<, B59EC9K<64RM<@< 8BEF<:9A<9 C?4A<DG9@OI D9;G?PF4FB6 
BE6B9A<S B5D4;B64F9?PAB= CDB7D4@@O — >B@C9F9AJ<= 6OCGE>A<>B6, GEF4AB6?9AAOI 
B5D4;B64F9?PAB= CDB7D4@@B=: 

&45?<J4 1 

�B8O 
>B@C9F9AJ<= 

!B89D:4A<9 >B@C9F9AJ<= �A8<>4FBDO 8BEF<:9A<S >B@C9F9AJ<= 

��-1 

 

%CBEB59A D4;D454FO64FP 
8<;4=A-@4>9F B5N9>F4 
6<;G4?PAB= <AHBD@4J<<, 
<89AF<H<>4J<< < 
>B@@GA<>4J<< 

�� 1.1.  
#B87BF46?<649F < EB7?4EB6O649F E 
;4>4;K<>B@ CDB9>FAB9 ;484A<9 A4 
EB;84A<9 B5N9>FB6 6<;G4?PAB= 
<AHBD@4J<<, <89AF<H<>4J<< < 
>B@@GA<>4J<< 

��.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 

#D<@9AS9F >B@CPRF9DAB9 
CDB7D4@@AB9 B59EC9K9A<9, 
<ECB?P;G9@B7B 6 8<;4=A9 B5N9>FB6 
6<;G4?PAB= <AHBD@4J<<, 
<89AF<H<>4J<< < >B@@GA<>4J<< 

 

 

2. �5N9@ 8<EJ<C?<AO 6 ;4K9FAOI 98<A<J4I  

&DG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 9 ��, 324 K4E4. "5N9@ >BAF4>FAB= D45BFO E 
CD9CB8464F9?9@ < E4@BEFBSF9?PAB= D45BFO EFG89AF4 CB 8<EJ<C?<A9 GEF4A46?<649FES 
GK95AO@ C?4AB@. 
 

3. !B89D:4A<9 8<EJ<C?<AO 

%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. "5M<9 CBASF<S B FD9I@9DAB= 
7D4H<>9 < 4A<@4J<<. �AF9DH9=E 
Blender 3-D < >?4EE<H<>4J<S 
B5N9>FB6 

�6989A<9 6 FDёI@9DAGR 7D4H<>G, BF?<K<9 
FDёI@9DAB= 7D4H<>< BF 86GI@9DAB=. ЭF4CO 
D45BFO A48 CDB9>FB@. #BASF<9 54;B6OI 
>BAJ9CJ<= < @9FB8B6 FDёI@9DAB= 7D4H<><: 
@B89?P, EJ9A4, B5N9>FO, D9A89D<A7. "5N9>FO 
<AF9DH9=E4 D984>FBD4 FDёI@9DAOI EJ9A Blender 
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3-D . #D<@9A9A<9 A4GKAOI @9FB8B6 
<EE?98B64A<S 8?S B5BEAB64A<S >BAJ9CFG4?PAOI 
D9L9A<=. 

2. !4EFDB=>4 ECBEB5B6 
BFB5D4:9A<S 3D-EJ9A, D45BF4 E 
H4=?4@< 

'CD46?9A<9 C4D4@9FD4@< BFB5D4:9A<S EJ9A, 
A4EFDB=>4 CDB@9:GFBKAB= 6<;G4?<;4J<<, 
B5D45BF>4 H4=?B6 < 6;4<@B89=EF6<9 E A<@<. 

3. &<CO B5N9>FB6-CD<@<F<6B6 < 
CD<9@O <I CBEFDB9A<S. 
�O89?9A<9, 8G5?<DB64A<9 < 
CD9B5D4;B64A<9 B5N9>FB6 

#BASF<9 CD<@<F<64. #4D4@9FD<K9E><9 < 
A9C4D4@9FD<K9E><9 CD<@<F<6O. !4EFDB=>4 
C4D4@9FDB6 CD<@<F<6B6. $4;@9M9A<9 
CD<@<F<6B6 6 FDёI@9DAB@ CDBEFD4AEF69. 
 9FB8O 6O89?9A<S. #BASF<9 <@9AB64AAB7B 
A45BD4 6O89?9A<S.  9FB8O 8G5?<DB64A<S 
B5N9>FB6: Q>;9@C?SD, >?BA, A9;46<E<@4S >BC<S. 
�HH<AAO9 CD9B5D4;B64A<S: C9D9@9M9A<9, 
CB6BDBF, @4ELF45<DB64A<9. 

4.  B8<H<>4FBDO 
HBD@BB5D4;B64A<S. %F9> 
@B8<H<>4FBDB6. 
#4D4@9FD<K9E>B9 
@B89?<DB64A<9 E CD<@9A9A<9@ 
@B8<H<>4FBDB6 

#BASF<9 @B8<H<>4FBD4, F<CO @B8<H<>4FBDB6, 
A4EFDB=>4. %F9> @B8<H<>4FBDB6 < CBDS8B> <; 
6;4<@B89=EF6<S. #D<@9DO @B8<H<>4FBDB6: Bend 

(<;7<5), Twist (E>DGF>4), Taper (E>BE), Noise 

(LG@) < F. 8. �454D<FAO= >BAF9=A9D 
@B8<H<>4FBD4. !4EFDB=>4 C4D4@9FDB6 
@B8<H<>4FBDB6. 'K4EF<9 @B8<H<>4FBDB6 6 
HBD@<DB64A<< 79B@9FD<K9E>B= @B89?< EJ9AO 6 
C4D4@9FD<K9E>B@ @B89?<DB64A<<. 

5. $<EB64A<9 EF4A84DFAOI < 
CDB<;6B?PAOI EC?4=AB6 < 
NURBS->D<6OI 

#BASF<9 EC?4=A4. &<CO EC?4=AB6. 
&<CB?B7<K9E>4S @B89?P EC?4=A4. 
$984>F<DG9@O= < A9D984>F<DG9@O= EC?4=A. 
&<CO G;?B6 EC?4=A4. &<CO E97@9AFB6 EC?4=A4. 
'CD46?9A<9 < A4EFDB=>4 C4D4@9FDB6 
D984>F<DG9@B7B EC?4=A4. 

6. %B;84A<9 B5N9>FB6 @9FB84@< 
6D4M9A<S < 6O846?<64A<S 

�ECB?P;B64A<9 EC?4=AB6 6 >4K9EF69 B5N9>FB6, 
;484RM<I 54;B6GR HBD@G 5B?99 >B@C?9>EAOI 
B5N9>FB6. 'CD46?9A<9 HBD@B= B5N9>FB6 A4 
A9E>B?P><I GDB6ASI.  B8<H<>4FBDO 
6O846?<64A<S (Extrude (Q>EFDG;<S) < 
Bevel(6O846?<64A<9 EB E>BEB@)). 

7.  B89?<DB64A<9 A4 GDB6A9 
CB?<7BA4?PAB= E9F><. #D<9@O 
EB;84A<S < D984>F<DB64A<S 
CB?<7BA4?PAOI E9FB> 

#BASF<9 CB?<7BA4?PAB= E9F><. %BEF46 
CDB@9:GFBKAOI B5N9>FB6 CB?<7BA4?PAB= E9F><: 
69DL<A4, D95DB, 7D4AP, CB?<7BA, B5N9>F. 
!4EFDB=>4 < @B8<H<>4J<S Q?9@9AFB6 
CB?<7BA4?PAB= E9F><. 

8. !4EFDB=>4 CDBEF9=L<I 
@4F9D<4?B6 < CD<@9A9A<9 <I > 
B5N9>F4@ 

&<CO < 6<8O @4F9D<4?B6. %F4A84DFAO= 
@4F9D<4?, < 97B A4EFDB=>4. &D4EE<DG9@O= 
@4F9D<4?, < 97B A4EFDB=>4. �<5?<BF9>4 
@4F9D<4?B6. 

9. $4EEF4AB6>4 < A4EFDB=>4 
<EFBKA<>B6 E69F4 < >4@9D. 
�<;G4?<;4J<S EJ9A 

�<8O <EFBKA<>B6 BE69M9A<S. %6B5B8AO9 < 
A9E6B5B8AO9 <EFBKA<>< BE69M9A<S. 'CD46?9A<9 
<AF9AE<6ABEFPR <EFBKA<>B6 BE69M9A<S. 
'CD46?9A<9 79A9D4J<9= F9A9=. !4EFDB=>4 
>B@C?9>EAB7B BE69M9A<S, BEAB64AAB7B A4 
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@9I4A<;@9 CB8EKёF4 D4EE9SAAB7B E69F4. 

4.  9>B@9A8G9@O9 B5D4;B64F9?PAO9 F9IAB?B7<< 

� 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. �9D9K9AP BEAB6AB= < 8BCB?A<F9?PAB= GK95AB= ?<F9D4FGDO, 
A9B5IB8<@B= 8?S BE6B9A<S 8<EJ<C?<AO (@B8G?S) 

4) BEAB6A4S GK95A4S ?<F9D4FGD4 

1. .�?9>E996, �.#. �AHBD@4F<>4 2015 [Э?9>FDBAAO= D9EGDE] : GK95AB9 CBEB5<9. — 

Э?9>FDBA. 84A. —  . : %"�"!-#D9EE, 2021. — 400 E. — $9:<@ 8BEFGC4: 
http://e.lanbook.com/books/element.php?pl1_id=64921 

 

5) 8BCB?A<F9?PA4S GK95A4S ?<F9D4FGD4 

1. �4?B7B64, �.�. �B@CPRF9DA4S 7D4H<>4. Э?9>F<6AO= >GDE: CD4>F<>G@ [Э?9>FDBAAO= 
D9EGDE] : GK95AB9 CBEB5<9. — Э?9>FDBA. 84A. —  . : "�45BD4FBD<S ;A4A<=" (D4A99 
"��!" . �45BD4FBD<S ;A4A<="), 2020. — 262 E. — $9:<@ 8BEFGC4: 
http://e.lanbook.com/books/element.php?pl1_id=50554 

6. �9D9K9AP D9EGDEB6 <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< 

«�AF9DA9F» (84?99 — E9FP «�AF9DA9F»), Q?9>FDBAAOI B5D4;B64F9?PAOI 

D9EGDEB6, Q?9>FDBAAOI 5<5?<BF9KAOI E<EF9@, CDBH9EE<BA4?PAOI 54; 
84AAOI < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@, A9B5IB8<@OI 

8?S BE6B9A<S 8<EJ<C?<AO (@B8G?S) 

1. http://www.autodesk.com — E4=F >B@C4A<< Autodesk, D4;D45BFK<>4 CDB7D4@@O 
Blender 3-D . 

2. http://www.render.ru — >DGCA9=L<= $BEE<=E><= D9EGDE CB 3D-7D4H<>9 (AB6BEF<, 
GDB><, 74?9D9S ?GKL<I D45BF, HBDG@). 

3. http://dlight.ru/ — Digital Light, >?G5 ?R5<F9?9= 3D-7D4H<>< (AB6BEF<, GDB><, 
B5;BDO >A<7, EB69FO @4EF9DB6). 

4. http://www.3domen.com — 46FBDE><= E4=F %. <  . �BA84D9A>B (GDB>< CB Blender 3-
D , CDB7D4@@O, BC9D4F<6AO9 AB6BEF<, 74?9D9S ?GKL<I D45BF). 

5. Windows, Blender 3-D (#DB7D4@@4 3-I @9DAB7B @B89?<DB64A<S < 4A<@4J<<), PHP 

5.3.10 (%B;84A<9 8<A4@<K9E><I 695-E4=FB6), GNU Image Manipulation Program 

(�D4H<K9E><= D984>FBD). 
6. #BDF4? #D46<F9?PEF64 $BEE<<: http://government.ru. 

http://government.ru/
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7. 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. 

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

9. 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 �)'&��!. 

7. �9D9K9AP <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI CD< BEGM9EF6?9A<< 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?R), 6>?RK4S C9D9K9AP 
CDB7D4@@AB7B B59EC9K9A<S < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@ (CD< 
A9B5IB8<@BEF<) 

� CDBJ9EE9 B5GK9A<S CD98CB?4749FES <ECB?P;B64FP E?98GRM<9 <AHBD@4J<BAAO9 
F9IAB?B7<<: 

1. <ECB?P;B64A<9 A4 ;4ASF<SI Q?9>FDBAAOI <;84A<=, 6 K4EFABEF< KF9A<9 ?9>J<= 
E <ECB?P;B64A<9@ E?4=8-CD9;9AF4J<=, 7D4H<K9E><I B5N9>FB6; 

2. <ECB?P;B64A<9 CDB7D4@@AB7B B59EC9K9A<S MicrosoftExcel, MicrosoftWord, 
MicrosoftPowerPoint 8?S CB87BFB6>< F9>EFB6B7B < F45?<KAB7B @4F9D<4?4, <??REFD4J<=; 

3. <ECB?P;B64A<9 <AHBD@4J<BAAOI (ECD46BKAOI) E<EF9@, 54; 84AAOI; 
4. BEGM9EF6?9A<9 6;4<@BE6S;< EB EFG89AF4@< CBED98EF6B@ Q?9>FDBAAB= CBKFO, 

�AF9DA9F-7DGCC < F.C.; 
5. BEGM9EF6?9A<9 >B@CPRF9DAB7B F9EF<DB64A<S.  

 

8. �C<E4A<9 @4F9D<4?PAB-F9IA<K9E>B= 54;O, A9B5IB8<@B= 8?S BEGM9EF6?9A<S 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?R) 

� CDBJ9EE9 BE6B9A<S B5GK4RM<@<ES 8<EJ<C?<AO (@B8G?S) @B7GF 5OFP 
<ECB?P;B64AO E?98GRM<9 <AHBD@4J<BAAO9 F9IAB?B7<<:  

<ECB?P;B64A<9 A4 ;4ASF<SI E?4=8-CD9;9AF4J<=, 6<89B- < 4G8<B@4F9D<4?B6 (K9D9; 
�AF9DA9F). 

BD74A<;4J<S 6;4<@B89=EF6<S E B5GK4RM<@<ES CBED98EF6B@ Q?9>FDBAAB= CBKFO. 
�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 (Q?9>FDBAAB= 5<5?<BF9>9) < > Q?9>FDBAAB= <AHBD@4J<BAAB-

B5D4;B64F9?PAB= ED989 �)'&��!. 
� >4K9EF69 @4F9D<4?PAB-F9IA<K9E>B7B B59EC9K9A<S 8<EJ<C?<AO <ECB?P;GRFES 

GK95AO9 4G8<FBD<< 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4, ;4ASF<= E9@<A4DE>B7B 
F<C4, 7DGCCB6OI < <A8<6<8G4?PAOI >BAEG?PF4J<=, F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 
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