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!08<5=>20=85 >1@07>20B5;P=>9 ?@>3@0<<O: «#D<>?48A4S <AHBD@4F<>4» 
�>4 8 =08<5=>20=85 =0?@02;5=8S ?>43>B>2:8, ?@>D8;S: 09.03.03 «#D<>?48A4S <AHBD-
@4F<>4», CDBH<?P «#D<>?48A4S <AHBD@4F<>4 6 8<;4=A9» 
(>@<0 >1CG5=8S: BKA4S  

1. #5@5G5=P ?;0=8@C5<OE @57C;PB0B>2 >1CG5=8S ?> 48AF8?;8=5 (<>4C;R), A>>B-
=5A5==OE A ?;0=8@C5<O<8 @57C;PB0B0<8 >A2>5=8S >1@07>20B5;P=>9 ?@>3@0<<O 

� D9;G?PF4F9 B5GK9A<S CB 8<EJ<C?<A9 B5GK4RM<=ES 8B?:9A B6?489FP E?98GRM<@< 
;A4A<S@<, G@9A<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=, EBBFA9E9AAOI E <A8<>4FBD4@< 8BEF<:9A<S 
>B@C9F9AJ<=: 
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#�-3.1 

�A49F B5M<9 CD<AJ<CO < 
F9IAB?B7<< D45BFO E CDB-
7D4@@4@< D984>F<DB64A<S 
F45?<KAOI 84AAOI. 
#�-3.2 

'@99F <ECB?P;B64FP F9I-
AB?B7<< 4?7BD<F@<K9E>B= 
6<;G4?<;4J<< 84AAOI. 
#�-3.3 

 �?4899F F9IAB?B7<9= 6<-
;G4?<;4J<< J<HDB6OI 
84AAOI (7D4H<><, 8<4-
7D4@@O, F45?<JO). 

2. "1N5< 48AF8?;8=O (<>4C;S)  

"5M4S FDG8B9@>BEFP (B5N9@) 8<EJ<C?<AO (@B8G?S) EBEF46?S9F 6 ;4K9FAOI 98<A<JO 

(��), 216 4>489@<K9E><I K4EB6. 
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3. %>45@60=85 48AF8?;8=O (<>4C;S) 

&5<0 1. #DBEF9=L<9 CD<9@O 4A<@4J<< @9FB8B@ >?RK9= 6 46FB@4F<K9E>B@ D9:<@9. 
"EAB6O D984>F<DB64A<S < A4EFDB=>< >?RK9= 4A<@4J<< +FB F4>B9 4A<@4J<S. 
+FB @B:9F 5OFP CD98@9FB@ 4A<@4J<< 6 Blender 3-D. �4> CDB<EIB8<F B:<6?9A<9 
B5N9>FB6 A4 Q>D4A9. � K9@ EBEFB<F 46FB@4F<;4J<S 4A<@4J<< < ;4K9@ AG:AO >BA-
FDB??9DO. +FB F4>B9 FD9> 4A<@4J<<. �4> CDBE@BFD9FP EB;84AAGR 4A<@4J<R. $9:<-
@O 46FB@4F<K9E>B= < CD<AG8<F9?PAB= 4A<@4J<<. %D98EF64 GCD46?9A<S 4A<@4J<9=: 
>ABC>< AutoKey, SetKey, Set Keys, CB?;GAB> F4=@9D4 4A<@4J<<, EFDB>4 FD9>B6, 
>ABC>< GCD46?9A<S 4A<@4J<9=. !4EFDB=>4 6D9@9AAOI <AF9D64?B6 4A<@4J<<. #BAS-
F<9 B >?RK96OI >48D4I < >?RK4I 4A<@4J<<. %B;84A<9 54;B6B= 4A<@4J<< @9FB8B@ 
>?RK9= 6 46FB@4F<K9E>B@ D9:<@9. �BECDB<;6989A<9 4A<@4J<< 6 B>A4I CDB9>J<=. 
�BAF9>EFAB9 @9AR CB?;GA>4 F4=@9D4 4A<@4J<<. %B;84A<9 >?RK9= H<>E4J<< CD9B5-
D4;B64A<= B5N9>F4. #DBEF9=L99 D984>F<DB64A<9 >?RK9= 4A<@4J<<. �B@4A8O >BA-
F9>EFAB7B @9AR >?RK4 4A<@4J<<. �BC<DB64A<9, C9D9@9M9A<9 < G84?9A<9 >?RK9= 
4A<@4J<< 6 EFDB>9 FD9>B6. ">AB 8<4?B74 Key Info (%CD46>4 B >?RK4I) < E6<F>< >B-
@4A8AB= C4A9?< Motion (�6<:9A<9). �ECB?P;B64A<9 FD49>FBD<=. %B;84A<9 < CDB-
E@BFD QE><;B6 4A<@4J<=. �<;G4?<;4J<S 4A<@4J<=. 

&5<0 2.  #D<9@O 4A<@4J<< E69F4 < @4F9D<4?B6. "EAB6O A4EFDB=>< 8<A4@<K9E><I <E-
FBKA<>B6 E69F4 < 4A<@<DB64AAOI @4F9D<4?B6 EB E?B:AB= EFDG>FGDB= �?4EE<-
H<>4J<S @9FB8B6 < F<CB6O9 CD4>F<K9E><9 CD<9@O 4A<@4J<< E69F4 < @4F9D<4?B6. 
%F4F<K9E><9 < 8<A4@<K9E><9 <EFBKA<>< E69F4. "5N9@AO= E69F < @9FB8O 97B B:<6-
?9A<S 6 4A<@4J<<. #9D984K4 BMGM9A<S CB86<:ABEF< CDBEFD4AEF64 ;4 EKёF CD46<?P-
AB= A4EFDB=>< C4D4@9FDB6. �A<@4J<S C4D4@9FDB6 @4F9D<4?B6. !4EFDB=>4 4A<@<DB-
64AAOI CDBJ98GDAOI >4DF.  4F9D<4?O EB E?B:AB= EFDG>FGDB=. $94?<;4J<S QHH9>-
FB6 CDB;D4KABEF< 6 8<A4@<>9. �<A4@<K9E><9 @AB7BE?B=AO9 @4F9D<4?O. 

&5<0 3. #D<@9DO 4A<@4J<< @B8<H<>4FBDB6. �ECB?P;B64A<9 B>A4 Track View 8?S A4-
EFDB=>< 4A<@4J<< �A<@4J<S CDBEF9=L<I @B8<H<>4FBDB6 HBD@O. #D<9@O 4A<@4-
J<< @B8<H<>4FBDB6 Path Deform (�9HBD@4J<S CB FD49>FBD<<), Noise (!9B8ABDB8AB-
EF<), FFD (#DB<;6B?PA4S 89HBD@4J<S). �?4EE<H<>4J<S CD<9@B6 4A<@4J<< F9>EFB6B-
7B B5N9>F4. #D4>F<K9E><9 CD<@9DO 4A<@4J<< F9>EFB6B7B B5N9>F4. "F>DOF<9 < G84-
?9A<9 B>BA 8<4?B74 Track View (#DBE@BFD FD9>B6). �AF9DH9=E B>A4 Track View 
(#DBE@BFD FD9>B6). ">A4 89D964 <9D4DI<< < CD46>< FD9>B6. %F4A84DFAO9 FD9><. #4-
A9?P <AEFDG@9AFB6 B>A4 Track View (#DBE@BFD FD9>B6). �ABC>4 Filters ((<?PFDO) < 
H<?PFD4J<S BFB5D4:49@OI C4D4@9FDB6. >ABC>< 4>F<6<;4J<< BEAB6AOI D9:<@B6 D4-
5BFO B>A4 CDBE@BFD4 FD9>B6: CD46>< >?RK9=, CD46>< 6D9@9AAOI <AF9D64?B6, CD46>< 
8<4C4;BAB6 89=EF6<S, D4;@9M9A<S 8<4C4;BAB6 89=EF6<S, HGA>J<BA4?PAOI >D<6OI. 
"J9A>4 I4D4>F9D4 4A<@4J<< CB HGA>J<BA4?PAO@ >D<6O@. �AEFDG@9AFO D984>F<DB-
64A<S >?RK9=. '84?9A<9, C9D9@9M9A<9, E86<7, @4ELF45<DB64A<9, 8B546?9A<9 >?R-
K9= 6 B>A9 CDBE@BFD4 FD9>B6. �O;B6 B>A4 E6B=EF6 >?RK4 4A<@4J<<. 

&5<0 4. &<CO >BAFDB??9DB6 4A<@4J<<. !4;A4K9A<9 < ;4@9A4 >BAFDB??9DB6 #D98A4-
;A4K9A<9 >BAFDB??9DB6 4A<@4J<<. �BAFDB??9DO < B7D4A<K<F9?<. �4K9@ @B:9F CB-
FD95B64FPES ;4@9A4 >BAFDB??9D4 4A<@4J<<. "FB5D4:9A<9 F9>GM<I F<CB6 >BAFDB??9-
DB6, A4;A4K49@OI CB G@B?K4A<R. !4;A4K9A<9 < ;4@9A4 >BAFDB??9DB6 6 B>A9 Track 
View (#DBE@BFD FD9>B6). �ECB?P;B64A<9 <AEFDG@9AF4 Assign Controller (!4;A4K<FP 
>BAFDB??9D). $45BF4 E >BAFDB??9D4@< A4 >B@4A8AB= C4A9?< Motion (�6<:9A<9). 
%6<FB> Assign Controller (!4;A4K<FP >BAFDB??9D). �ECB?P;B64A<9 >BAFDB??9D4 List 
(%C<EB>) 8?S B5N98<A9A<S A9E>B?P><I >BAFDB??9DB6. �B546?9A<9 E?GK4=AOI >B?9-
54A<= > 86<:9A<R B5N9>F4 E CB@BMPR >BAFDB??9DB6 List (%C<EB>) < Noise (%?GK4=-
AB9 GCD46?9A<9). !4EFDB=>4 C4D4@9FDB6 >BAFDB??9D4 E?GK4=AB7B GCD46?9A<S. �4@9-
A4 EF4A84DFAB7B >BAFDB??9D4 CB6BDBF4 A4 FD9I>B@CBA9AFAO=. �ECB?P;B64A<9 < A4-
EFDB=>4 C4D4@9FDB6 >BAFDB??9D4 Path Constraint ("7D4A<K9A<9 CB CGF<). 'CD46?9A<9 
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6<8<@BEFPR B5N9>FB6 E CB@BMPR FD9>4 Visibility (�<8<@BEFP). �ECB?P;B64A<9 >BA-
FDB??9D4 On/Off A4 FD9>9 Visibility (�<8<@BEFP). 

&5<0 5. %6S;O64A<9 B5N9>FB6 6 <9D4DI<K9E><9 J9CBK>< < 4A<@4J<S @9FB8B@ CDS@B= 
><A9@4F<>< "F?<K<S 4A<@4J<< E6S;4AAOI B5N9>FB6 BF 4A<@4J<< BF89?PAOI B5N9>-
FB6. "5M<9 E6989A<S B @9FB84I CDS@B= < B5D4FAB= ><A9@4F<><. #BASF<S B5N9>FB6-
CD98>B6 (DB8<F9?PE><I B5N9>FB6) < B5N9>FB6-CBFB@>B6 (8BK9DA<I B5N9>FB6). �E-
CB?P;B64A<9 <AEFDG@9AF4 Select and Link (�O89?<FP < E6S;4FP). !4CD46?9A<9 E6S;O-
64A<S. �9=EF6<9 CD9B5D4;B64A<= E6S;4AAOI B5N9>FB6 (CD46<?4 CDS@B= ><A9@4F<><). 
$4EEF4AB6>4 BCBDAOI FBK9> E6S;4AAOI B5N9>FB6. �AEFDG@9AFO >B@4A8AB= C4A9?< 
Hierarchy (�9D4DI<S). !4EFDB=>4 C4D4@9FDB6 E6S;9= B5N9>FB6 6 J9CBK>4I. #D<9@O 
4A<@4J<< E6S;4AAOI B5N9>FB6 CB @9FB8G CDS@B= ><A9@4F<><. 

&5<0 6. �@<F4J<S 6;4<@B89=EF6<S B5N9>FB6 CD< 4A<@4J<< !4;A4K9A<9 < <ECB?P-
;B64A<9 B5N9@AOI 89HBD@4J<=. $4;AB6<8ABEF< B5N9@AOI 89HBD@4J<=. #D<@9A9A<9 
< A4EFDB=>4 B5N9@AOI 89HBD@4J<= D4;AB6<8ABEF9= Forces (%<?O) < Deflectors ("F-
D4:4F9?<). %B;84A<9 E<EF9@ K4EF<J < <@<F4J<S 89=EF6<S A4 A<I E<? FS:9EF< < 69FD4. 
"FD4:9A<9 K4EF<J BF CD97D48O. �@<F4J<S 6;DO64 B5N9>F4. #D<@9A9A<9 < A4EFDB=>4 
B5N9@AOI 89HBD@4J<= D4;AB6<8ABEF< Geometric/Deformable (�9HBD@<DG9@4S 79B-
@9FD<S).  B89?<DB64A<9 6B?AB6OI >B?954A<= E <ECB?P;B64A<9@ 89HBD@4J<= Wave 
< Ripple.  

&5<0 7. �A<@4J<S E GK9FB@ 89=EF6<S 6A9LA<I E<? < <@<F4J<S 8<A4@<?<J4 4>< 6 @B-
8G?9 reactor "5M<9 E6989A<S B 8BCB?A<F9?PAOI @B8G?SI Havock Dynamics < 
reactor. %BEF46 <AEFDG@9AFB6 @B8G?S reactor. �BAJ9CJ<S >B??9>J<= 6 <@<F4J<< H<-
;<K9E><I 6;4<@B89=EF6<= E CB@BMPR @B8G?S reactor. �ECB@B74F9?PAO9 B5N9>FO D4;-
AB6<8ABEF< reactor. �<A4@<K9E><9 CDBJ9EEO, <@<F<DG9@O9 E CB@BMPR QF<I B5N9>-
FB6.  B8<H<>4FBDO D4;AB6<8ABEF< reactor. �AF9D4>F<6AO9 6B;@B:ABEF< B>A4 CDB-
E@BFD4 @B8G?S reactor. �ECB?P;B64A<9 >4@9DO 6 B>A9 CDBE@BFD4. $4EK9F < CDBE@BFD 
4A<@4J<= 6 B>A4I CDB9>J<=. �@<F4J<S 6;4<@B89=EF6<S :9EF><I F9?. !4EFDB=>4 @4E-
EO F9?. �@<F4J<S 6;4<@B89=EF6<S GCDG7<I F9?. !4EFDB=>4 EF9C9A< GCDG7BEF<. �@<-
F4J<S 89HBD@4J<< F>4A9= A4 F69D8B@ CD9CSFEF6<< < CB8 89=EF6<9@ 69FD4. �@<F4J<S 
:<8>BEF< E <ECB?P;B64A<9@ B5N9@AB= 89HBD@4J<< Water. �DG7<9 6B;@B:ABEF< @B-
8G?S reactor. 

     

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=, F9B-
D9F<>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 

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

1. �554EB6, �.�. "EAB6O FD9I@9DAB7B @B89?<DB64A<S. 2009: 'K95AB9 CBEB5<9 [Э?9>FDBA-
AO= D9EGDE] : GK95AB9 CBEB5<9. — Э?9>FDBA. 84A. —  . : � � #D9EE, 2021. — 173 E. — $9-
:<@ 8BEFGC4: http://e.lanbook.com/books/element.php?pl1_id=1341  
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2. �4?B7B64, �.�. �B@CPRF9DA4S 7D4H<>4. Э?9>F<6AO= >GDE: CD4>F<>G@ [Э?9>FDBAAO= D9-
EGDE] : 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  

3. )4I496, �.�. %6B5B8AO= 7D4H<K9E><= D984>FBD GIMP: C9D6O9 L47< [Э?9>FDBAAO= D9-
EGDE] : . — Э?9>FDBA. 84A. —  . : � � #D9EE, 2020. — 231 E. — $9:<@ 8BEFGC4: 
http://e.lanbook.com/books/element.php?pl1_id=1161  

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

1.  <DBAB6 �. (. "EAB6O Photoshop CS2. 'K95AO= >GDE. — %#5.: #<F9D, 2006. — 384 

E.: <?. 
2.  <DBAB6 �. (. CorelDRAW X3. 'K95AO= >GDE. — %#5.: #<F9D, 2006. — 397 E.: <?. 
3. #BAB@4D9A>B %. �. Adobe Photoshop 6.0. — %#5.: �)�-#9F9D5GD7, 2001. — 

832 E.: <?. 
4. �D5G;B6 �. �. �B@CPRF9DA4S 7D4H<>4 : 'K95. CBEB5<9 / �.�. �D5G;B6 ;  -6B B5M. < 
CDBH. B5D4;B64A<S $BE.(989D4J<<, #9A;. 7BE. GA-F. - #9A;4 : �;8-6B #9A;. 7BE. GA-F4, 1999. - 
92 E. : <?. 
5. �GD?4>B6  . �. ЭHH9>FO 6 CDB7D4@@4I D4EFDB6B= 7D4H<>< : [Adobe Photoshop 5.5 

Corel PHOTO-PAINT9] : %CD46. CBEB5<9 /  .�. �GD?4>B6. -  . : �<AB@, 2000. — 491,XVI E. 
J6. <?. 

6. #5@5G5=P @5AC@A>2 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 «8=B5@=5B» 
(40;55 – A5BP «8=B5@=5B», Q;5:B@>==OE >1@07>20B5;P=OE @5AC@A>2, Q;5:B@>==OE 
181;8>B5G=OE A8AB5<, =5>1E>48<OE 4;S >A2>5=8S 48AF8?;8=O 

1. http://elibrary.ru/ — $BEE<=E><= <A89>E A4GKAB7B J<F<DB64A<S ($�!*). !4J<BA4?P-
A4S <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. www.scopus.com — SCOPUS (SCIVERSE SCOPUS).  G?PF<8<EJ<C?<A4DA4S 5<5-
?<B7D4H<K9E>4S < D9H9D4F<6A4S 54;4 84AAOI. 

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

9. http://www.intuit.ru/ - !4J<BA4?PAO= BF>DOFO= GA<69DE<F9F 
10. 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<< %,�.  
�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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