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ISBN 978-5-8199-0608-8. - &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/1018534 (84F4 B5D4M9A<S: 19.06.2023).. 
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�@8;>65=85 1 

�>48@>20=85 8=D>@<0F88 2 :><?LNB5@5 
%B6D9@9AAO= >B@CPRF9D @B:9F B5D454FO64FP K<E?B6GR, F9>EFB6GR, 

7D4H<K9E>GR, ;6G>B6GR < 6<89B <AHBD@4J<R. �E9 QF< 6<8O <AHBD@4J<< 6 
>B@CPRF9D9 CD98EF46?9AO 6 86B<KAB@ >B89, F. 9. <ECB?P;G9FES 4?H46<F 
@BMABEFPR 864 E<@6B?4 (0 < 1). %6S;4AB QFB E F9@, KFB G8B5AB CD98EF46?SFP 
<AHBD@4J<R 6 6<89 CBE?98B64F9?PABEF< Q?9>FD<K9E><I <@CG?PEB6: <@CG?PE 
BFEGFEF6G9F (0), <@CG?PE 9EFP (1). &4>B9 >B8<DB64A<9 CD<ASFB A4;O64FP 
86B<KAO@, 4 E4@< ?B7<K9E><9 CBE?98B64F9?PABEF< AG?9= < 98<A<J - 
@4L<AAO@ S;O>B@. 

 
�4:84S J<HD4 @4L<AAB7B 86B<KAB7B >B84 A9E9F >B?<K9EF6B 

<AHBD@4J<< D46AB9 B8AB@G 5<FG. 
�4AAO= 6O6B8 @B:AB E89?4FP, D4EE@4FD<64S J<HDO @4L<AAB7B 

4?H46<F4, >4> D46AB69DBSFAO9 EB5OF<S. #D< ;4C<E< 86B<KAB= J<HDO @B:AB 
D94?<;B64FP 6O5BD FB?P>B B8AB7B <; 86GI 6B;@B:AOI EBEFBSA<=, 4, ;A4K<F, 
BA4 A9E9F >B?<K9EF6B <AHBD@4J<< D46AB9 1 5<F. %?98B64F9?PAB, 869 J<HDO 
A9EGF <AHBD@4J<R 2 5<F4, K9FOD9 D4;DS84 --4 5<F4 < F. 8. +FB5O BCD989?<FP 
>B?<K9EF6B <AHBD@4J<< 6 5<F4I, 8BEF4FBKAB BCD989?<FP >B?<K9EF6B J<HD 6 
86B<KAB@ @4L<AAB@ >B89. 

�>48@>20=85 B5:AB>2>9 8=D>@<0F88 
� A4EFBSM99 6D9@S 5B?PL4S K4EFP CB?P;B64F9?9= CD< CB@BM< 

>B@CPRF9D4 B5D454FO649F F9>EFB6GR <AHBD@4J<R, >BFBD4S EBEFB<F <; 
E<@6B?B6: 5G>6, J<HD, ;A4>B6 CD9C<A4A<S < 8D. 

!4 BEAB64A<< B8AB= SK9=>< <AHBD@4J<BAAB= T@>BEFPR 1 5<F @B:AB 
;4>B8<DB64FP FB?P>B 2 D4;?<KAOI EBEFBSA<S. �?S FB7B KFB5O >4:8O= E<@6B?, 
>BFBDO= @B:AB 669EF< E >?46<4FGDO 6 ?4F<AE>B@ D97<EFD9, CB?GK<? E6B= 
GA<>4?PAO= 86B<KAO= >B8, FD95G9FES 7 5<F. !4 BEAB64A<< 
CBE?98B64F9?PABEF< <; 7 5<F, 6 EBBF69FEF6<< E HBD@G?B= )4DF?<, @B:9F 5OFP 
CB?GK9AB N=27=128 D4;?<KAOI >B@5<A4J<= <; AG?9= < 98<A<J, F.9. 86B<KAOI 
>B8B6. #BEF46<6 6 EBBF69FEF6<9 >4:8B@G E<@6B?G 97B 86B<KAO= >B8, @O 
CB?GK<@ >B8<DB6BKAGR F45?<JG. +9?B69> BC9D<DG9F E<@6B?4@<, >B@CPRF9D 
3 <I 86B<KAO@< >B84@<. 
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�?S ?4F<AE>B= D4E>?48>< >?46<4FGDO F4>4S >B8<DB6BKA4S F45?<J4 B8A4 
A4 69EP @<D, CBQFB@G F9>EF, A45D4AAO= E <ECB?P;B64A<9@ ?4F<AE>B= 
D4E>?48><, 5G89F 489>64FAB BFB5D4:9A A4 ?R5B@ >B@CPRF9D9. 1F4 F45?<J4 
ABE<F A4;64A<9   CII ( merican  tandard Code of Information Interchange) CB-
4A7?<=E>< CDB<;ABE<FES  Q E>< , CB-DGEE>< CDB<;ABE<FES  4 E>< . !<:9 
CD<6B8<FES 6ES F45?<J4   CII, >B8O 6 >BFBDB= G>4;4AO 6 89ESF<KAB@ 6<89. 
#B A9= @B:AB BCD989?<FP, KFB >B784 6O 66B8<F9 E >?46<4FGDO, E>4:9@, 
E<@6B? 5*6, >B@CPRF9D 97B 6BECD<A<@49F >4> >B8 42(10), 6 E6BR BK9D98P 
42(10)=101010(2) 3 QFB < 9EFP 86B<KAO= >B8 E<@6B?4 5*6. �B8O E 0 CB 31 6 
QFB= F45?<J9 A9 ;489=EF6B64AO. 

&45?<J4 E<@6B?B6   CII 
>B8 E<@6B? >B8 E<@6B? >B8 E<@6B? >B8 E<@6B? >B8 E<@6B? >B8 E<@6B? 

32 #DB59? 48 . 64 @ 80 P 96 ' 112 p 

33 ! 49 0 65 A 81 Q 97 a 113 q 

34 " 50 1 66 B 82 R 98 b 114 r 

35 # 51 2 67 C 83 S 99 c 115 s 

36 $ 52 3 68 D 84 T 100 d 116 t 

37 % 53 4 69 E 85 U 101 e 117 u 

38 & 54 5 70 F 86 V 102 f 118 v 

39 ' 55 6 71 G 87 W 103 g 119 w 

40 ( 56 7 72 H 88 X 104 h 120 x 

41 ) 57 8 73 I 89 Y 105 i 121 y 

42 * 58 9 74 J 90 Z 106 j 122 z 

43 + 59 : 75 K 91 [ 107 k 123 { 

44 , 60 ; 76 L 92 \ 108 l 124 | 

45 - 61 < 77 M 93 ] 109 m 125 } 

46 . 62 > 78 N 94 ^ 110 n 126 ~ 

47 / 63 ? 79 O 95 _ 111 o 127 DEL 

�?S FB7B KFB5O ;4>B8<DB64FP B8<A E<@6B? <ECB?P;GRF >B?<K9EF6B 
<AHBD@4J<< D46AB9 1 54=FG, F. 9. I = 1 54=F = 8 5<F. #D< CB@BM< HBD@G?O, 
>BFBD4S E6S;O649F @9:8G EB5B= >B?<K9EF6B 6B;@B:AOI EB5OF<= � < 
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>B?<K9EF6B <AHBD@4J<< I, @B:AB 6OK<E?<FP E>B?P>B D4;?<KAOI E<@6B?B6 
@B:AB ;4>B8<DB64FP (EK<F4S, KFB E<@6B?O - QFB 6B;@B:AO9 EB5OF<S): 

� = 2I= 28= 256, 
F. 9. 8?S CD98EF46?9A<S F9>EFB6B= <AHBD@4J<< @B:AB <ECB?P;B64FP 

4?H46<F @BMABEFPR 256 E<@6B?B6. 
%GFP >B8<DB64A<S ;4>?RK49FES 6 FB@, KFB >4:8B@G E<@6B?G EF46SF 6 

EBBF69FEF6<9 86B<KAO= >B8 BF 00000000 8B 11111111 <?< EBBF69FEF6GRM<= 
9@G 89ESF<KAO= >B8 BF 0 8B 255. 

!9B5IB8<@B CB@A<FP, KFB 6 A4EFBSM99 6D9@S 4;O :>48@>6:8 @CAA:8E 
5C:6 8A?>;P7CNB ?OBP @47;8G=OE :>4>6OE B45;8F(�"� - 8, %$1251, %$866, 
 4E, I O), CD<K9@ F9>EFO, ;4>B8<DB64AAO9 CD< CB@BM< B8AB= F45?<JO A9 
5G8GF CD46<?PAB BFB5D4:4FPES 6 8DG7B= >B8<DB6>9. !47?S8AB QFB @B:AB 
CD98EF46<FP 6 6<89 HD47@9AF4 B5N98<A9AAB= F45?<JO >B8<DB6>< E<@6B?B6. 

"8AB@G < FB@G :9 86B<KAB@G >B8G EF46<FES 6 EBBF69FEF6<9 D4;?<KAO9 
E<@6B?O. 

�6B<
KAO= >B8 

�9ESF<
KAO= >B8 

�
"�8 

%
$1251 

%
$866 

 
4E 

I
SO 

11000
010 

194 5 � - - & 

�CDBK9@, 6 5B?PL<AEF69 E?GK496 B C9D9>B8<DB6>9 F9>EFB6OI 
8B>G@9AFB6 ;45BF<FES A9 CB?P;B64F9?P, 4 EC9J<4?PAO9 CDB7D4@@O - 
>BA69DFBDO, >BFBDO9 6EFDB9AO 6 CD<?B:9A<S. 

!4K<A4S E 1997 7. CBE?98A<9 69DE<< Microsoft Office CB889D:<64RF 
AB6GR >B8<DB6>G. "A4 A4;O649FES Unicode (2A<>B8). Unicode 3 QFB 
>B8<DB6BKA4S F45?<J4, 6 >BFBDB= 8?S >B8<DB64A<S >4:8B7B E<@6B?4 
<ECB?P;G9FES 2 54=F4, F.9. 16 5<F. !4 BEAB64A<< F4>B= F45?<JO @B:9F 5OFP 
;4>B8<DB64AB N=216=65 536 E<@6B?B6. 

2A<>B8 6>?RK49F CD4>F<K9E>< 6E9 EB6D9@9AAO9 C<EP@9AABEF<, 6 FB@ 
K<E?9: 4D45E>GR, 4D@SAE>GR, 59A74?PE>GR, 5<D@4AE>GR, 7D9K9E>GR, 
7DG;<AE>GR, 8964A474D<, <6D<F, ><D<??<JG, >BCFE>GR, >I@9DE>GR, 
?4F<AE>GR, F4@<?PE>GR, I4A7O?P, I4AP (�<F4=, 3CBA<S, �BD9S), K9DB><, 
QH<BCE>GR, SCBAE>GR (>4F4>4A4, I<D474A4, >4A8;<) < 8DG7<9. 

% 4>489@<K9E>B= J9?PR 8B546?9AO @AB7<9 <EFBD<K9E><9 
C<EP@9AABEF<, 6 FB@ K<E?9: 8D96A97D9K9E>4S, 97<C9FE><9 <9DB7?<HO, 
>?<ABC<EP, C<EP@9AABEFP @4=S, QFDGEE><= 4?H46<F. 

� 2A<>B89 CD98EF46?9A L<DB><= A45BD @4F9@4F<K9E><I < 
@G;O>4?PAOI E<@6B?B6, 4 F4>:9 C<>FB7D4@@. 

�?S E<@6B?B6 ><D<??<JO 6 2A<>B89 6O89?9AB 864 8<4C4;BA4 >B8B6: 
Cyrillic (#0400 4 #04FF) 
CyrillicSupplement(#0500 4 #052F). 
!B 6A98D9A<9 F45?<JO Unicode 6 K<EFB@ 6<89 E89D:<649FES CB FB= 

CD<K<A9, KFB 9E?< >B8 B8AB7B E<@6B?4 5G89F ;4A<@4FP A9 B8<A 54=F, 4 864 
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54=F4, KFB 8?S ID4A9A<S F9>EF4 CBA48B5<FES 686B9 5B?PL9 8<E>B6B7B 
CDBEFD4AEF64, 4 8?S 97B C9D984K< CB >4A4?4@ E6S;< 3 686B9 5B?PL9 6D9@9A<. 

#BQFB@G E9=K4E A4 CD4>F<>9 5B?PL9 D4ECDBEFD4A9AB CD98EF46?9A<9 
2A<>B84 UTF-8 (Unicode Transformation Format). UTF-8 B59EC9K<649F 
A4<?GKLGR EB6@9EF<@BEFP E E<EF9@4@<, <ECB?P;GRM<@< 8-5<FAO9 E<@6B?O. 
&9>EF, EBEFBSM<= FB?P>B <; E<@6B?B6 E AB@9DB@ @9APL9 128, CD< ;4C<E< 6 
UTF-8 CD96D4M49FES 6 B5OKAO= F9>EF   CII. "EF4?PAO9 E<@6B?O 2A<>B84 
<;B5D4:4RFES CBE?98B64F9?PABEFS@< 8?<AB= BF 2 8B 4 54=FB6. � J9?B@, F4> 
>4> E4@O9 D4ECDBEFD4A9AAO9 6 @<D9 E<@6B?O 3 E<@6B?O ?4F<AE>B7B 
4?H46<F4 - 6 UTF-8 CB-CD9:A9@G ;4A<@4RF 1 54=F, F4>B9 >B8<DB64A<9 
Q>BAB@<KA99, K9@ K<EFO= 2A<>B8. 

+FB5O BCD989?<FP K<E?B6B= >B8 E<@6B?4 @B:AB <?< 6BECB?P;B64FPES 
>B8B6B= F45?<J9=. �?S QFB7B 6 @9AR AG:AB 6O5D4FP CGA>F "�EF46>4" - 
"%<@6B?", CBE?9 K97B A4 Q>D4A9 CBS6?S9FES 8<4?B7B64S C4A9?P %<@6B?. � 
8<4?B7B6B@ B>A9 CBS6?S9FES F45?<J4 E<@6B?B6 8?S 6O5D4AAB7B LD<HF4. 
%<@6B?O 6 QFB= F45?<J9 D4ECB?474RFES CBEFDBKAB, CBE?98B64F9?PAB E?964 
A4CD46B, A4K<A4S E E<@6B?4 #DB59?. 

�>48@>20=85 3@0D8G5A:>9 8=D>@<0F88 
� E9D98<A9 50-I 7B8B6 8?S 5B?PL<I 1� , >BFBDO9 CD<@9AS?<EP 6 

A4GKAOI < 6B9AAOI <EE?98B64A<SI, 6C9D6O9 6 7D4H<K9E>B@ 6<89 5O?B 
D94?<;B64AB CD98EF46?9A<9 84AAOI. � A4EFBSM99 6D9@S L<DB>B 
<ECB?P;GRFES F9IAB?B7<< B5D45BF>< 7D4H<K9E>B= <AHBD@4J<< E CB@BMPR 
#�. �D4H<K9E><= <AF9DH9=E CB?P;B64F9?S EF4? EF4A84DFB@ "89-H4>FB" 8?S 
#" D4;AOI >?4EEB6, A4K<A4S E BC9D4J<BAAOI E<EF9@. �9DBSFAB, QFB E6S;4AB 
EB E6B=EF6B@ K9?B69K9E>B= CE<I<><: A47?S8ABEFP ECBEB5EF6G9F 5B?99 
5OEFDB@G CBA<@4A<R. ,<DB>B9 CD<@9A9A<9 CB?GK<?4 EC9J<4?PA4S B5?4EFP 
<AHBD@4F<><, >BFBD4S <;GK49F @9FB8O < ED98EF64 EB;84A<S < B5D45BF>< 
<;B5D4:9A<= E CB@BMPR CDB7D4@@AB-4CC4D4FAOI 6OK<E?<F9?PAOI 
>B@C?9>EB6, - >B@CPRF9DA4S 7D4H<>4. �9; A99 FDG8AB CD98EF46<FP G:9 A9 
FB?P>B >B@CPRF9DAO=, AB < 6CB?A9 @4F9D<4?PAO= @<D, F4> >4> 6<;G4?<;4J<S 
84AAOI CD<@9AS9FES 6B @AB7<I EH9D4I K9?B69K9E>B= 89SF9?PABEF<. � 
>4K9EF69 CD<@9D4 @B:AB CD<69EF< BCOFAB->BAEFDG>FBDE><9 D4;D45BF><, 
@98<J<AG (>B@CPRF9DA4S FB@B7D4H<S), A4GKAO9 <EE?98B64A<S < 8D. 

�D4H<K9E>GR <AHBD@4J<R @B:AB CD98EF46?SFP 6 86GI HBD@4I: 
4A4?B7B6B= <?< 8<E>D9FAB=. �<6BC<EAB9 CB?BFAB, J69F >BFBDB7B <;@9AS9FES 
A9CD9DO6AB - QFB CD<@9D 4A4?B7B6B7B CD98EF46?9A<S, 4 <;B5D4:9A<9, 
A4C9K4F4AAB9 CD< CB@BM< EFDG=AB7B CD<AF9D4 < EBEFBSM99 <; BF89?PAOI 
FBK9> D4;AB7B J69F4 - QFB 8<E>D9FAB9 CD98EF46?9A<9. 

#GF9@ D4;5<9A<S 7D4H<K9E>B7B <;B5D4:9A<S (8<E>D9F<;4J<<) 
CDB<EIB8<F CD9B5D4;B64A<9 7D4H<K9E>B= <AHBD@4J<< <; 4A4?B7B6B= HBD@O 
6 8<E>D9FAGR. #D< QFB@ CDB<;6B8<FES >B8<DB64A<9 - CD<E6B9A<9 >4:8B@G 
Q?9@9AFG >BA>D9FAB7B ;A4K9A<S 6 HBD@9 >B84. #D< >B8<DB64A<< <;B5D4:9A<S 
CDB<EIB8<F 97B CDBEFD4AEF69AA4S 8<E>D9F<;4J<S. �E9 <;B5D4:9A<9 
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D4;5<649FES A4 BF89?PAO9 FBK><, >4:8B@G Q?9@9AFG EF46<FES 6 EBBF69FEF6<9 
>B8 97B J69F4. 

#D< QFB@ >4K9EF6B >B8<DB64A<S 5G89F ;46<E9FP BF E?98GRM<I 
C4D4@9FDB6: D4;@9D4 FBK>< < >B?<K9EF64 <ECB?P;G9@OI J69FB6. +9@ @9APL9 
D4;@9D FBK><, 4, ;A4K<F, <;B5D4:9A<9 EBEF46?S9FES <; 5B?PL97B >B?<K9EF64 
FBK9>, F9@ 6OL9 >4K9EF6B >B8<DB64A<S. +9@ 5B?PL99 >B?<K9EF6B J69FB6 
<ECB?P;G9FES (F. 9. FBK>4 <;B5D4:9A<S @B:9F CD<A<@4FP 5B?PL9 6B;@B:AOI 
EBEFBSA<=), F9@ 5B?PL9 <AHBD@4J<< A9E9F >4:84S FBK>4, 4, ;A4K<F, 
G69?<K<649FES >4K9EF6B >B8<DB64A<S. 

%B;84A<9 < ID4A9A<9 7D4H<K9E><I B5N9>FB6 6B;@B:AB 6 A9E>B?P><I 
6<84I - 6 6<89 69>FBDAB7B, HD4>F4?PAB7B <?< D4EFDB6B7B <;B5D4:9A<S. �?S 
>4:8B7B 6<84 <ECB?P;G9FES E6B= ECBEB5 >B8<DB64A<S 7D4H<K9E>B= 
<AHBD@4J<<. 

$4EFDB6B9 <;B5D4:9A<9. 
#D< CB@BM< G69?<K<F9?PAB7B EF9>?4 @B:AB G6<89FP, KFB K9DAB-59?B9 

7D4H<K9E>B9 <;B5D4:9A<9, A4CD<@9D <; 74;9FO, EBEFB<F <; @9?PK4=L<I 
FBK9>, EBEF46?SRM<I BCD989?9AAO= G;BD - D4EFD. 

 
#<>E9?P $4EFD 

 <A<@4?PA4S 98<A<J4 <;B5D4:9A<S: C<>E9?P < D4EFD. 
&BKABEFP C9D984K< D<EGA>4 ;46<E<F BF >B?<K9EF64 FBK9> < <I D4;@9D4. 

#BE?9 D4;5<9A<S D<EGA>4 A4 FBK><, A4K<A4S E ?96B7B G7?4, 86<74SEP CB 
EFDB>4@ E?964 A4CD46B, @B:AB >B8<DB64FP J69F >4:8B= FBK><. �4?99 B8AG 
F4>GR FBK>G 5G89@ A4;O64FP C<>E9?9@ (CDB<EIB:89A<9 QFB7B E?B64 E6S;4AB E 
4A7?<=E>B= 455D96<4FGDB= "picture element" - Q?9@9AF D<EGA>4). 

"5N9@ D4EFDB6B7B <;B5D4:9A<S BCD989?S9FES G@AB:9A<9@ >B?<K9EF64 
C<>E9?9= A4 <AHBD@4J<BAAO= B5N9@ B8AB= FBK><, >BFBDO= ;46<E<F BF 
>B?<K9EF64 6B;@B:AOI J69FB6. �4K9EF6B <;B5D4:9A<S BCD989?S9FES 
D4;D9L4RM9= ECBEB5ABEFPR @BA<FBD4. +9@ BA4 6OL9, FB 9EFP 5B?PL9 
>B?<K9EF6B EFDB> D4EFD4 < FBK9> 6 EFDB>9, F9@ 6OL9 >4K9EF6B <;B5D4:9A<S. 

�E?< C<>E9?P <;B5D4:9A<S @B:9F 5OFP D4E>D4L9A FB?P>B 6 B8<A <; 2I 
J69FB6, 8BCGEF<@, ?<5B 6 K9DAO= (0), ?<5B 6 59?O= (1), FB 8?S ID4A9A<S 
<AHBD@4J<< B J69F9 C<>E9?S 8BEF4FBKAB 1 5<F4 C4@SF< (log2(2)=1 5<F). 
%BBF69FEF69AAB, B5N9@, ;4A<@49@O= 6 C4@SF< >B@CPRF9D4 6E9@ 
<;B5D4:9A<9@, 5G89F D469A K<E?G C<>E9?9= 6 QFB@ <;B5D4:9A<<. 
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�E?< CB8 ID4A9A<9 <AHBD@4J<< B J69F9 C<>E9?S 6O89?<FP 2 5<F4, FB 
K<E?B J69FB6, 8BCGEF<@OI 8?S D4E>D4E>< >4:8B7B C<>E9?S, G69?<K<FES 8B 4I 
(N=22=4), 4 B5N9@ H4=?4 <;B5D4:9A<S 6 5<F4I 5G89F 686B9 5B?PL9, K9@ 
>B?<K9EF6B EBEF46?SRM<I 97B C<>E9?9=. 

 
1 5<F A4 C<>E9?P 3 2 J69F4. 2 5<F4 A4 C<>E9?P 3 4 J69F4. 

#D< C9K4F< A4 A9 J69FAB@ CD<AF9D9 B5OKAB 8BCGE>49F 256 7D484J<= 
E9DB7B J69F4 (BF K9DAB7B (0) 8B 59?B7B (255)) 8?S D4E>D4E>< >4:8B= FBK>< 
<;B5D4:9A<S. #B8 ID4A9A<9 <AHBD@4J<< B J69F9 FBK>< 6 QFB@ E?GK49 
BF6B8<FES 1 54=F, F.9. 8 5<F (log2(256)=8 5<F). 

� >B@CPRF9DAB= 7D4H<>9 KD9;6OK4=AB 64:9A J69F. "A 6OEFGC49F >4> 
ED98EF6B GE<?9A<S ;D<F9?PAB7B 6C9K4F?9A<S < CB6OL9A<S <AHBD@4J<BAAB= 
A4EOM9AABEF< <;B5D4:9A<S. �4> HBD@<DG9FES BMGM9A<9 J69F4 
K9?B69K9E><@ @B;7B@? 1FB CDB<EIB8<F 6 D9;G?PF4F9 4A4?<;4 E69FB6B7B 
CBFB>4, CBC484RM97B A4 E9FK4F>G 7?4;4 BF BFD4:4RM<I <?< <;?GK4RM<I 
B5N9>FB6. #D<ASFB EK<F4FP, KFB J69FB6O9 D9J9CFBDO K9?B69>4, >BFBDO9 9M9 
A4;O64RF >B?5BK>4@<, CB8D4;89?SRFES A4 FD< 7DGCCO, CD<K9@ >4:84S @B:9F 
6BECD<A<@4FP 6E97B B8<A J69F - >D4EAO=, <?< ;9?9AO=, <?< E<A<=. 

*69FB6O9 @B89?<. 
#D<@9ASRF A9E>B?P>B E<EF9@ >B8<DB64A<S: H B, RGB < CMYK. 

#9D64S J69FB64S @B89?P CDBEF4 < <AFG<F<6AB CBASFA4, F. 9. G8B5A4 8?S 
K9?B69>4, 6FBD4S A4<5B?99 G8B5A4 8?S >B@CPRF9D4, 4 CBE?98ASS @B89?P 
CMYK-8?S F<CB7D4H<=. 

�ECB?P;B64A<9 QF<I J69FB6OI @B89?9= E6S;4AB E F9@, KFB E69FB6B= 
CBFB> @B:9F HBD@<DB64FPES <;?GK9A<S@<, CD98EF46?SRM<@< EB5B= 
>B@5<A4J<R " K<EFOI" EC9>FD4?PAOI J69FB6 : >D4EAB7B, ;9?9AB7B, E<A97B <?< 
<I CDB<;6B8AOI. 

1)  B89?P H B I4D4>F9D<;G9FES FD9@S >B@CBA9AF4@<: BFF9AB> 
J69F4(Hue), A4EOM9AABEFP J69F4 ( aturation) < SD>BEFP J69F4 (Brightness). 
 B:AB CB?GK<FP 5B?PLB9 >B?<K9EF6B CDB<;6B?PAOI J69FB6, D97G?<DGS QF< 
>B@CBA9AFO. 1FG J69FB6GR @B89?P ?GKL9 CD<@9ASFP 6 F9I 7D4H<K9E><I 
D984>FBD4I, 6 >BFBDOI <;B5D4:9A<S EB;84RF E4@<, 4 A9 B5D454FO64RF G:9 
7BFB6O9. �4F9@ EB;84AAB9 E6B9 CDB<;6989A<9 @B:AB CD9B5D4;B64FP 6 
J69FB6GR @B89?P RGB, 9E?< 99 C?4A<DG9FES <ECB?P;B64FP 6 >4K9EF69 
Q>D4AAB= <??REFD4J<<, <?< CMYK, 9E?< 6 >4K9EF69 C9K4FAB=. 

2) #D<AJ<C @9FB84 RGB ;4>?RK49FES 6 E?98GRM9@: <;69EFAB, KFB 
?R5B= J69F @B:AB CD98EF46<FP 6 6<89 >B@5<A4J<< FD9I J69FB6: >D4EAB7B 
(Red, R), ;9?9AB7B (Green, G), E<A97B (Blue, B). �DG7<9 J69F4 < <I BFF9A>< 
CB?GK4RFES ;4 EK9F A4?<K<S <?< BFEGFEF6<S QF<I EBEF46?SRM<I. #B C9D6O@ 
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5G>64@ BEAB6AOI J69FB6 E<EF9@4 < CB?GK<?4 E6B9 A4;64A<9 - RGB. �4AA4S 
J69FB64S @B89?P S6?S9FES 488<F<6AB=, FB 9EFP ?R5B= J69F @B:AB CB?GK<FP 
EBK9F4A<9 BEAB6AOI J69FB6 6 D4;?<KAOI CDBCBDJ<SI. #D< A4?B:9A<< B8AB7B 
>B@CBA9AF4 BEAB6AB7B J69F4 A4 8DG7B= SD>BEFP EG@@4DAB7B <;?GK9A<S 
G69?<K<649FES. �E?< EB6@9EF<FP 6E9 FD< >B@CBA9AFO, FB CB?GK<@ 
4IDB@4F<K9E><= E9DO= J69F, CD< G69?<K9A<< SD>BEF< >BFBDB7B CDB<EIB8<F 
CD<5?<:9A<9 > 59?B@G J69FG. 

#D< 256 7D484J<SI FBA4 (>4:84S FBK>4 >B8<DG9FES 3 54=F4@<) 
@<A<@4?PAO9 ;A4K9A<S RGB (0,0,0) EBBF69FEF6GRF K9DAB@G J69FG, 4 59?B@G - 
@4>E<@4?PAO9 E >BBD8<A4F4@< (255, 255, 255). +9@ 5B?PL9 ;A4K9A<9 54=F4 
J69FB6B= EBEF46?SRM9=, F9@ QFBF J69F SDK9. !4CD<@9D, F9@AB-E<A<= 
>B8<DG9FES FD9@S 54=F4@< ( 0, 0, 128), 4 SD>B-E<A<= (0, 0, 255). 

�;@9ASRM<9ES 6 8<4C4;BA9 BF 0 8B 255 >BBD8<A4FO RGB B5D4;GRF 
J69FB6B= >G5. �R5B= J69F D4ECB?B:9A 6AGFD< QFB7B >G54 < BC<EO649FES 
E6B<@ A45BDB@ >BBD8<A4F, CB>4;O64RM9@ 6 >4><I 8B?SI E@9L4AO 6 A9@ 
>D4EA4S, ;9?9A4S < E<ASS EBEF46?SRM<9. 

 
*69FB6B= >G5. 

 
�;?GK4RM<= B5N9>F RGB. "FD4:4RM<= B5N9>F CMYK. 
3) #D<AJ<C @9FB84 CMYK. 1F4 J69FB64S @B89?P <ECB?P;G9FES CD< 

CB87BFB6>9 CG5?<>4J<= > C9K4F<. �4:8B@G <; BEAB6AOI J69FB6 EF46<FES 6 
EBBF69FEF6<9 8BCB?A<F9?PAO= J69F (8BCB?ASRM<= BEAB6AB= 8B 59?B7B). 
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#B?GK4RF 8BCB?A<F9?PAO= J69F ;4 EK9F EG@@<DB64A<S C4DO BEF4?PAOI 
BEAB6AOI J69FB6. �R5B= J69F @B:AB CD98EF46<FP <?< 6 6<89 EG@@O >D4EAB=, 
;9?9AB=, E<A9= EBEF46?SRM9= <?< :9 6 6<89 EG@@O 7B?G5B=, CGDGCGDAB=, 
:9?FB= EBEF46?SRM9=. � BEAB6AB@ F4>B= @9FB8 CD<ASF 6 CB?<7D4H<<. !B F4@ 
9M9 <ECB?P;GRF K9DAO= J69F (Blac�, F4> >4> 5G>64 � G:9 ;4ASF4 E<A<@ 
J69FB@, FB B5B;A4K4RF 5G>6B= K). 1FB E6S;4AB E F9@, KFB A4?B:9A<9 8DG7 A4 
8DG74 8BCB?A<F9?PAOI J69FB6 A9 849F K<EFB7B K9DAB7B J69F4. 

$4;?<K4RF A9E>B?P>B D9:<@B6 CD98EF46?9A<S J69FAB= 7D4H<><: 
4) CB?ABJ69FAO= (True Color); 
5) High Color; 
6) <A89>EAO=. 
#D< CB?ABJ69FAB@ D9:<@9 8?S >B8<DB64A<S SD>BEF< >4:8B= <; 

EBEF46?SRM<I <ECB?P;GRF CB 256 ;A4K9A<= (6BE9@P 86B<KAOI D4;DS8B6), FB 
9EFP A4 >B8<DB64A<9 J69F4 B8AB7B C<>E9?S (6 E<EF9@9 RGB) A48B ;4FD4F<FP 
8*3=24 D4;DS84. 1FB CB;6B?S9F B8AB;A4KAB BCD989?SFP 16,5 @?A J69FB6. #D< 
>B8<DB64A<< E CB@BMPR E<EF9@O CMYK 8?S CD98EF46?9A<S J69FAB= 
7D4H<>< A48B <@9FP 8*4=32 86B<KAOI D4;DS84. 

$9:<@ High Color - QFB >B8<DB64A<9 CD< CB@BM< 16-D4;DS8AOI 
86B<KAOI K<E9?, FB 9EFP G@9APL49FES >B?<K9EF>B 86B<KAOI D4;DS8B6 CD< 
>B8<DB64A<< >4:8B= FBK><. !B CD< QFB@ ;A4K<F9?PAB G@9APL49FES 8<4C4;BA 
>B8<DG9@OI J69FB6. 

#D< <A89>EAB@ >B8<DB64A<< J69F4 @B:AB C9D984FP 6E97B ?<LP 256 
J69FB6OI BFF9A>B6. �4:8O= J69F >B8<DG9FES CD< CB@BM< 6BEP@< 5<F 
84AAOI. 

%BBF69FEF6<9 @9:8G >B?<K9EF6B@ BFB5D4:49@OI J69FB6 (�) < 
>B?<K9EF6B@ 5<F 8?S <I >B8<DB6>< (4) A4IB8<FES CB HBD@G?9: � = 24. 

4 � �BEF4FBKAB 8?S& 

8 28= 256 $<EB64AAOI <;B5D4:9A<= F<C4 F9I, 
KFB 6<8<@ 6 @G?PFH<?P@4I, AB 
A98BEF4FBKAB 8?S <;B5D4:9A<= :<6B= 
CD<DB8O 

16 (High 
Color) 

216= 
65536 

�;B5D4:9A<=, >BFBDO9 A4 >4DF<A>4I 
6 :GDA4?4I < A4 HBFB7D4H<SI 

24 (True 
Color) 

224= 16 
777 216 

"5D45BF>< < C9D984K< <;B5D4:9A<=, 
A9 GEFGC4RM<I CB >4K9EF6G A45?R849@O@ 
6 :<6B= CD<DB89 

�6B<KAO= >B8 <;B5D4:9A<S, 6O6B8<@B7B A4 Q>D4A, ID4A<FES 6 
6<89BC4@SF<. �<89BC4@SFP - QFB Q?9>FDBAAB9 QA9D7B;46<E<@B9 
;4CB@<A4RM99 GEFDB=EF6B. $4;@9D 6<89BC4@SF< ;46<E<F BF D4;D9L4RM9= 
ECBEB5ABEF< 8<EC?9S < >B?<K9EF64 J69FB6. !B 99 @<A<@4?PAO= B5N9@ 
BCD989?S9FES F4>, KFB5O CB@9EF<?ES B8<A >48D (B8A4 EFD4A<J4) <;B5D4:9A<S, 
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F.9. >4> D9;G?PF4F CDB<;6989A<S D4;D9L4RM9= ECBEB5ABEF< A4 D4;@9D >B84 
C<>E9?S. 

Vmin = M * N * a. 
�9>FBDAB9 < HD4>F4?PAB9 <;B5D4:9A<S. 
�9>FBDAB9 <;B5D4:9A<9 - QFB 7D4H<K9E><= B5N9>F, EBEFBSM<= <; 

Q?9@9AF4DAOI BFD9;>B6 < 8G7. �4;B6O@ Q?9@9AFB@ <;B5D4:9A<S S6?S9FES 
?<A<S. �4> < ?R5B= B5N9>F, BA4 B5?4849F E6B=EF64@<: HBD@B= (CDS@4S, 
>D<64S), FB?M<AB=., J69FB@, A4K9DF4A<9@ (CGA>F<DA4S, EC?BLA4S). 
�4@>AGFO9 ?<A<< <@9RF E6B=EF6B ;4CB?A9A<S (<?< 8DG7<@< B5N9>F4@<, <?< 
6O5D4AAO@ J69FB@). �E9 CDBK<9 B5N9>FO 69>FBDAB= 7D4H<>< EBEF46?SRFES <; 
?<A<=. &4> >4> ?<A<S BC<EO649FES @4F9@4F<K9E>< >4> 98<AO= B5N9>F, FB < 
B5N9@ 84AAOI 8?S BFB5D4:9A<S B5N9>F4 ED98EF64@< 69>FBDAB= 7D4H<>< 
;A4K<F9?PAB @9APL9, K9@ 6 D4EFDB6B= 7D4H<>9. �AHBD@4J<S B 69>FBDAB@ 
<;B5D4:9A<< >B8<DG9FES >4> B5OKA4S 5G>69AAB-J<HDB64S < B5D454FO649FES 
EC9J<4?PAO@< CDB7D4@@4@<. 

� CDB7D4@@AO@ ED98EF64@ EB;84A<S < B5D45BF>< 69>FBDAB= 7D4H<>< 
BFABESFES E?98GRM<9 �$: CorelDraw,  dobe Illustrator, 4 F4>:9 69>FBD<;4FBDO 
(FD4EE<DB6M<><) - EC9J<4?<;<DB64AAO9 C4>9FO CD9B5D4;B64A<S D4EFDB6OI 
<;B5D4:9A<= 6 69>FBDAO9. 

(D4>F4?PA4S 7D4H<>4 BEAB6O649FES A4 @4F9@4F<K9E><I 6OK<E?9A<SI, 
>4> < 69>FBDA4S. !B 6 BF?<K<< BF 69>FBDAB= 99 54;B6O@ Q?9@9AFB@ S6?S9FES 
E4@4 @4F9@4F<K9E>4S HBD@G?4. 1FB CD<6B8<F > FB@G, KFB 6 C4@SF< 
>B@CPRF9D4 A9 ID4A<FES A<>4><I B5N9>FB6 < <;B5D4:9A<9 EFDB<FES FB?P>B CB 
GD46A9A<S@. #D< CB@BM< QFB7B ECBEB54 @B:AB EFDB<FP CDBEF9=L<9 
D97G?SDAO9 EFDG>FGDO, 4 F4>:9 E?B:AO9 <??REFD4J<<, >BFBDO9 <@<F<DGRF 
?4A8L4HFO. 

�>48@>20=85 72C:>2>9 8=D>@<0F88 
�; H<;<>< <;69EFAB, KFB ;6G> 3 QFB >B?954A<S 6B;8GI4. �E?< 

CD9B5D4;B64FP ;6G> 6 Q?9>FD<K9E><= E<7A4? (A4CD<@9D, E CB@BMPR 
@<>DBHBA4), FB 6<8AB C?46AB <;@9ASRM99ES E F9K9A<9@ 6D9@9A< 
A4CDS:9A<9. �?S >B@CPRF9DAB= B5D45BF>< F4>B= 3 4A4?B7B6O= 3 E<7A4? 
AG:AB >4><@-FB B5D4;B@ CD9B5D4;B64FP 6 CBE?98B64F9?PABEFP 86B<KAOI 
K<E9?. 

�9?49FES QFB, A4CD<@9D, F4> 3 <;@9DS9FES A4CDS:9A<9 K9D9; D46AO9 
CDB@9:GF>< 6D9@9A< < CB?GK9AAO9 ;A4K9A<S ;4C<EO64RFES 6 C4@SFP 
>B@CPRF9D4. 1FBF CDBJ9EE A4;O649FES 8<E>D9F<;4J<9= (<?< BJ<HDB6>B=), 4 
GEFDB=EF6B, 6OCB?ASRM99 97B 3 4A4?B7B-J<HDB6O@ CD9B5D4;B64F9?9@ (�*#). 

+FB5O 6BECDB<;69EF< ;4>B8<DB64AAO= F4><@ B5D4;B@ ;6G>, AG:AB 
E89?4FP B5D4FAB9 CD9B5D4;B64A<9 (8?S QFB7B E?G:<F J<HDB-4A4?B7B6O= 
CD9B5D4;B64F9?P 3 *�#), 4 ;4F9@ E7?48<FP CB?GK<6L<=ES EFGC9AK4FO= 
E<7A4?. 

+9@ 6OL9 K4EFBF4 8<E>D9F<;4J<< < K9@ 5B?PL9 D4;DS8B6 BF6B8<FES 8?S 
>4:8B7B BFEK9F4, F9@ FBKA99 5G89F CD98EF46?9A ;6G>, AB CD< QFB@ 
G69?<K<649FES < D4;@9D ;6G>B6B7B H4=?4. #BQFB@G 6 ;46<E<@BEF< BF 
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I4D4>F9D4 ;6G>4, FD95B64A<=, CD98NS6?S9@OI > 97B >4K9EF6G < B5N9@G 
;4A<@49@B= C4@SF<, 6O5<D4RF A9>BFBDO9 >B@CDB@<EEAO9 ;A4K9A<S. 

#4D4@9FDO 8<E>D9F<;4J<<. 
�4:AO@< C4D4@9FD4@< 8<E>D9F<;4J<< S6?SRFES K4EFBF4 < D4;DS8ABEFP. 
$4;DS8ABEFPG>4;O649F, E >4>B= FBKABEFPR CDB<EIB8SF <;@9A9A<S 

4@C?<FG8O 4A4?B7B6B7B E<7A4?4. &BKABEFP, E >BFBDB= CD< BJ<HDB6>9 
C9D9849FES ;A4K9A<9 4@C?<FG8O E<7A4?4 6 >4:8O= <; @B@9AFB6 6D9@9A<, 
BCD989?S9F >4K9EF6B E<7A4?4 CBE?9 J<HDB-4A4?B7B6B7B CD9B5D4;B64A<S. 
�@9AAB BF D4;DS8ABEF< ;46<E<F 8BEFB69DABEFP 6BEEF4AB6?9A<S HBD@O 6B?AO. 

�?S >B8<DB64A<S ;A4K9A<S 4@C?<FG8O <ECB?P;GRF CD<AJ<C 86B<KAB7B 
>B8<DB64A<S. �6G>B6B= E<7A4? 8B?:9A 5OFP CD98EF46?9AAO@ 6 6<89 
CBE?98B64F9?PABEF< Q?9>FD<K9E><I <@CG?PEB6 (86B<KAOI AG?9= < 98<A<J). 
"5OKAB <ECB?P;GRF 8, 16-5<FAB9 <?< 20-5<FAB9 CD98EF46?9A<9 ;A4K9A<= 
4@C?<FG8O. #D< 86B<KAB@ >B8<DB64A<< A9CD9DO6AB7B ;6G>B6B7B E<7A4?4 97B 
;4@9ASRF CBE?98B64F9?PABEFPR 8<E>D9FAOI GDB6A9= E<7A4?4. 

 
+4EFBF4- >B?<K9EF6B <;@9D9A<= 4@C?<FG8O 4A4?B7B6B7B E<7A4?4 6 

E9>GA8G. 
� AB6B@ HBD@4F9 >B@C4>F-8<E>B6  udio DVD ;4 B8AG E9>GA8G E<7A4? 

<;@9DS9FES 96 000 D4;, F.9. CD<@9ASRF K4EFBFG 8<E>D9F<;4J<<96 >�J. �?S 
Q>BAB@<< @9EF4 A4 :9EF>B@ 8<E>9 6 @G?PF<@98<=AOI CD<?B:9A<SI 8B6B?PAB 
K4EFB CD<@9ASRF @9APL<9 K4EFBFO: 11, 22, 32 >�J. 1FB CD<6B8<F > 
G@9APL9A<R E?OL<@B7B 8<4C4;BA4 K4EFBF, 4, ;A4K<F, CDB<EIB8<F E<?PAB9 
<E>4:9A<9 FB7B, KFB E?OLAB. 

"F K4EFBFO 8<E>D9F<;4J<< (>B?<K9EF64 <;@9D9A<= GDB6AS E<7A4?4 6 
98<A<JG 6D9@9A<) ;46<E<F >4K9EF6B >B8<DB64A<S. % G69?<K9A<9@ K4EFBFO 
8<E>D9F<;4J<< G69?<K<649FES FBKABEFP 86B<KAB7B CD98EF46?9A<S 
<AHBD@4J<<. #D< K4EFBF9 8 >�J (>B?<K9EF6B <;@9D9A<= 6 E9>GA8G 8000) 
>4K9EF6B BJ<HDB64AAB7B ;6G>B6B7B E<7A4?4 EBBF69FEF6G9F >4K9EF6G 
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D48<BFD4AE?SJ<<, 4 CD< K4EFBF9 48 >�J (>B?<K9EF6B <;@9D9A<= 6 E9>GA8G 
48000) - >4K9EF6G ;6GK4A<S 4G8<B- CD. 

� EB6D9@9AAOI CD9B5D4;B64F9?SI CD<ASFB <ECB?P;B64FP 20-5<FAB9 
>B8<DB64A<9 E<7A4?4, KFB CB;6B?S9F CB?GK4FP 6OEB>B>4K9EF69AAGR 
BJ<HDB6>G ;6G>4. 

�ECB@A<@ HBD@G?G � = 2a. �89EP � - >B?<K9EF6B 6E96B;@B:AOI ;6G>B6 
(>B?<K9EF6B D4;?<KAOI GDB6A9= E<7A4?4 <?< EBEFBSA<=), >BFBDO9 @B:AB 
CB?GK<FP CD< CB@BM< >B8<DB64A<S ;6G>4 4 5<F4@< 

4 � #D<@9A9A<9 

8 25
6 

!98BEF4FBKAB 8?S 8BEFB69DAB7B 6BEEF4AB6?9A<S 
<EIB8AB7B E<7A4?4, F4> >4> 5G8GF 5B?PL<9 A9?<A9=AO9 
<E>4:9A<S. #D<@9ASRF 6 BEAB6AB@ 6 @G?PF<@98<=AOI 
CD<?B:9A<SI, 789 A9 FD95G9FES 6OEB>B9 >4K9EF6B ;6G>4 

16 65
536 

�ECB?P;G9FES CD< ;4C<E< >B@C4>F-8<E>B6, F4> >4> 
A9?<A9=AO9 <E>4:9A<S E6B8SFES > @<A<@G@G. 

20 10
48576 

�89 FD95G9FES 6OEB>B>4K9EF69AA4S BJ<HDB6>4 
;6G>4. 

"C<E4AAO= ECBEB5 >B8<DB64A<S ;6G>B6B= <AHBD@4J<< 8BEF4FBKAB 
GA<69DE4?9A, BA CB;6B?S9F CD98EF46<FP ?R5B= ;6G> < CD9B5D4;B6O64FP 97B 
E4@O@< D4;AO@< ECBEB54@<. !B 5O64RF E?GK4<, >B784 6O7B8A9= 89=EF6B64FP 
CB-<AB@G. 

�;846A4 <ECB?P;G9FES 8B6B?PAB >B@C4>FAO= ECBEB5 CD98EF46?9A<S 
@G;O>< 3 ABFA4S ;4C<EP. � A9= EC9J<4?PAO@< E<@6B?4@< G>4;O649FES, >4>B= 
6OEBFO ;6G>, A4 >4>B@ <AEFDG@9AF9 < >4> EO7D4FP. (4>F<K9E><, 99 @B:AB 
EK<F4FP 4?7BD<F@B@ 8?S @G;O>4AF4, ;4C<E4AAO@ A4 BEB5B@ HBD@4?PAB@ 
S;O>9. � 1983 698GM<9 CDB<;6B8<F9?< >B@CPRF9DB6 < @G;O>4?PAOI 
E<AF9;4FBDB6 D4;D45BF4?< EF4A84DF, BCD989?<6L<= F4>GR E<EF9@G >B8B6. "A 
CB?GK<? A4;64A<9 MIDI. 

�BA9KAB, F4>4S E<EF9@4 >B8<DB64A<S CB;6B?S9F ;4C<E4FP 84?9>B A9 
6ES><= ;6G>, BA4 7B8<FES FB?P>B 8?S <AEFDG@9AF4?PAB= @G;O><. !B 9EFP G A99 
< A9BECBD<@O9 CD9<@GM9EF64: KD9;6OK4=AB >B@C4>FA4S ;4C<EP, 
9EF9EF69AABEFP 8?S @G;O>4AF4 (CD4>F<K9E>< ?R5B= MIDI-D984>FBD CB;6B?S9F 
D45BF4FP E @G;O>B= 6 6<89 B5OKAOI ABF), ?97>BEFP ;4@9AO <AEFDG@9AFB6, 
<;@9A9A<S F9@C4 < FBA4?PABEF< @9?B8<<. 

�EFP < 8DG7<9, K<EFB >B@CPRF9DAO9, HBD@4FO ;4C<E< @G;O><. %D98< 
A<I 3 HBD@4F MP3, CB;6B?SRM<= E BK9AP 5B?PL<@ >4K9EF6B@ < EF9C9APR 
E:4F<S >B8<DB64FP @G;O>G, CD< QFB@ 6@9EFB 18320 @G;O>4?PAOI >B@CB;<J<= 
A4 EF4A84DFAB@ >B@C4>F-8<E>9 (CDROM) CB@9M49FES B>B?B 200. "8A4 C9EAS 
;4A<@49F, CD<@9DAB, 3,5Mb, KFB CB;6B?S9F CB?P;B64F9?S@ E9F< �AF9DA9F 
?97>B B5@9A<64FPES @G;O>4?PAO@< >B@CB;<J<S@<. 

З444G8 CB >B48DB64A8N F5>EF4. 
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1. �64 F9>EF4 EB89D:4F B8<A4>B6B9 >B?<K9EF6B E<@6B?B6. #9D6O= F9>EF 
;4C<E4A A4 DGEE>B@ S;O>9, 4 6FBDB= A4 S;O>9 C?9@9A< A47GD<, 4?H46<F 
>BFBDB7B EBEFB<F <; 16 E<@6B?B6. +9= F9>EF A9E9F 5B?PL99 >B?<K9EF6B 
<AHBD@4J<<? 

$9L9A<9. 
I = � * 4 (<AHBD@4J<BAAO= B5N9@ F9>EF4 D469A CDB<;6989A<R K<E?4 

E<@6B?B6 A4 <AHBD@4J<BAAO= 69E B8AB7B E<@6B?4). 
&.>. B54 F9>EF4 <@9RF B8<A4>B6B9 K<E?B E<@6B?B6 (�), FB D4;A<J4 

;46<E<F BF <AHBD@4F<6ABEF< B8AB7B E<@6B?4 4?H46<F4 (4). 
241= 32, F.9. 41 = 5 5<F, 
242= 16, F.9. 42 = 4 5<F. 
I1 = � * 5 5<F, I2 = � * 4 5<F. 
�A4K<F, F9>EF, ;4C<E4AAO= A4 DGEE>B@ S;O>9 6 5/4 D4;4 A9E9F 5B?PL9 

<AHBD@4J<<. 
2. "5N9@ EBB5M9A<S, EB89D:4M97B 2048 E<@6B?B6, EBEF46<? 1/512 K4EFP 

 54=F4. "CD989?<FP @BMABEFP 4?H46<F4. 
$9L9A<9. 
I = 1/512 * 1024 * 1024 * 8 = 16384 5<F. - C9D969?< 6 5<FO 

<AHBD@4J<BAAO= B5N9@ EBB5M9A<S. 
4 = I / � = 16384 / 2048 = 8 5<F - CD<IB8<FES A4 B8<A E<@6B? 4?H46<F4. 
28= 256 E<@6B?B6 - @BMABEFP <ECB?P;B64AAB7B 4?H46<F4. 
�@9AAB F4>B= 4?H46<F <ECB?P;G9FES 6 >B8<DB6>9   CII. 
З444G8 CB >B48DB64A8N 87B5D465A8O. 
1. %>B?P>B 5<F FD95G9FES, KFB5O ;4>B8<DB64FP <AHBD@4J<R B 130 

BFF9A>4I? 
!9FDG8AB CB8EK<F4FP, KFB 8 (FB 9EFP 1 54=F), CBE>B?P>G CD< CB@BM< 7 

5<F @B:AB EBID4A<FP AB@9D BFF9A>4 B 0 8B 127, 4 8 5<F ID4ASF BF 0 8B 255. 
�97>B 6<89FP, KFB F4>B= ECBEB5 >B8<DB64A<S A9BCF<@4?9A: 130 ;4@9FAB 
@9APL9 255. 

2. �;69EFAB, KFB 6<89BC4@SFP >B@CPRF9D4 <@99F B5N9@ 512 �54=F. 
$4;D9L4RM4S ECBEB5ABEFP Q>D4A4 640 A4 200. %>B?P>B EFD4A<J Q>D4A4 
B8AB6D9@9AAB D4;@9EF<FES 6 6<89BC4@SF< CD< C4?<FD9 

4) <; 8 J69FB6; 
5) 16 J69FB6; 
6) 256 J69FB6? 
3. � D9:<@9 True Color A4 ID4A9A<9 >B84 >4:8B7B C<>E9?S BF6B8<FES: 
16 5<F; 
16 54=F; 
24 5<F4. 
4.  <A<@4?PAB= 98<A<J9= <;@9D9A<S 7D4H<K9E>B7B <;B5D4:9A<S A4 

Q>D4A9 @BA<FBD4 S6?S9FES: 
mm; 
sm; 
pixel; 
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inch. 
5. $4EFDB6O= 7D4H<K9E><= H4=? EB89D:<F K9DAB-59?B9 <;B5D4:9A<9 

(59; 7D484J<= E9DB7B) D4;@9DB@ 100I100 FBK9>. �4>B= B5N9@ C4@SF< 
FD95G9FES 8?S ID4A9A<S QFB7B H4=?4? 

1000 5<F; 
10000 5<F; 
10000 54=F. 
6. $4EFDB6O= H4=?, EB89D:4M<= K9DAB-59?O= (59; BFF9A>B6 E9DB7B) 

>648D4FAO= D<EGAB>, <@99F B5N9@ 200 54=F. $4EEK<F4=F9 D4;@9D EFBDBAO 
>648D4F4 (6 C<>E9?SI). 

15; 
40; 
1000. 
7. "5N9@ <;B5D4:9A<S, D4;@9DB@ 40I50 C<>E9?9=, EBEF46?S9F 2000 54=F. 

�;B5D4:9A<9 <ECB?P;G9F: 
8 J69FB6; 
256 J69FB6; 
16777216 J69FB6. 
8. �;69EFAB, KFB 6<89BC4@SFP >B@CPRF9D4 <@99F B5N9@ 512 �54=F. 

$4;D9L4RM4S ECBEB5ABEFP Q>D4A4 640 A4 200 C<>E9?9=. %>B?P>B EFD4A<J 
Q>D4A4 B8AB6D9@9AAB D4;@9EF<FES 6 6<89BC4@SF< CD< C4?<FD9: 

<; 8 J69FB6; 
16 J69FB6; 
256 J69FB6? 
З444G8 CB >B48DB64A8N 76G>4. 
1. #B8EK<F4FP, E>B?P>B @9EF4 5G89F ;4A<@4FP B8A4 @<AGF4 J<HDB6B7B 

;6G>4 A4 :9EF>B@ 8<E>9 <?< ?R5B@ 8DG7B@ J<HDB6B@ ABE<F9?9, ;4C<E4AAB7B 
E K4EFBFB= 

4) 44.1 >�J; 
5) 11 >�J; 
6) 22 >�J; 
7) 32 >�J 
< D4;DS8ABEFPR 16 5<F. 
$9L9A<9. 
4) �E?< ;4C<EO64RF @BABE<7A4? E K4EFBFB= 44.1 >�J, D4;DS8ABEFPR 16 

5<F (2 54=F4), FB >4:8GR @<AGFG 4A4?B7B-J<HDB6B= CD9B5D4;B64F9?P 5G89F 
6O8464FP 44100 * 2 * 60 = 529000 54=F (CD<@9DAB 5  5) 84AAOI B5 4@C?<FG89 
4A4?B7B6B7B E<7A4?4, >BFBDO= 6 >B@CPRF9D9 ;4C<EO64RFES A4 :9EF><= 8<E>. 

�E?< ;4C<EO64RF EF9D9BE<7A4?, FB 1058000 54=F (B>B?B 10  5) 
5) 8?S K4EFBF 11, 22, 32 >�J D4EK9FO CDB<;6B8SFES 4A4?B7<KAB. 
2. �4>B= <AHBD@4J<BAAO= B5N9@ <@99F @BAB4G8<BH4=?, 8?<F9?PABEFP 

;6GK4A<S >BFBDB7B 1 E9>GA84, CD< ED98A9@ >4K9EF69 ;6G>4 (16 5<F, 24 >�J)? 
$9L9A<9. 
16 5<F * 24000 = 384000 5<F = 48000 54=F = 47 >�4=F 
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3. $4EEK<F4=F9 B5N9@ EF9D9B4G8<BH4=?4 8?<F9?PABEFPR 20 E9>GA8 CD< 
20-5<FAB@ >B8<DB64A<< < K4EFBF9 8<E>D9F<;4J<< 44.1 >�J. 

$9L9A<9. 
20 5<F * 20 * 44100 * 2 = 35280000 5<F = 4410000 54=F = 4.41  5 
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�@8;>65=85 2 

�@0:B8G5A:>5 7040=85 4;O A0<>AB>OB5;L=>9 @01>BK 
"5<0: �0AB@>9:0 >B45;L=KE M;5<5=B>2 >?5@0F8>==KE A8AB5<  

Ц5;8: BE6B9A<9 6B;@B:ABEF9= A4EFDB=>< C4D4@9FDB6 
CB?P;B64F9?PE>B7B <AF9DH9=E4, B5N9>FB6 < Q?9@9AFB6 Microsoft Windows  

�5@5G5=L >15A?5G820NI8E A@54AB2 

�?S B59EC9K9A<S 6OCB?A9A<S D45BFO A9B5IB8<@B <@9FP >B@CPRF9D EB 
E?98GRM<@ B59EC9K9A<9@: BC9D4J<BAA4S E<EF9@4 Windows7 < M  Office. 

 
#?@06=5=85 1. !4EFDB=>< 84FO < 6D9@9A< 
1. +FB5O BF>DOFP 8<4?B7B6B9 B>AB "�4F4 < 6D9@S" A9 <; #4A9?< 

GCD46?9A<S, 4 5OEFD99, CB8698<F9 G>4;4F9?P @OL<- > K4E4@ A4 �0=5;8 7040G 
< M9?>A<F9 CB K4E4@ CD46B= >ABC>B= @OL<. 

2. �O59D<F9 6 @9AR >B@4A8G «!4EFDB=>4 84FO < 6D9@9A<». 
"F>DB9FES 8<4?B7 "�4F4 < 6D9@S" (D<E.17), >BFBDB9 CB;6B?S9F GEF4AB6<FP 
CD46<?PAO9 84FG < 6D9@S, GEF4AB6<FP 8BCB?A<F9?PAO9 K4EO < 
E<AIDBA<;<DB64FP 6D9@S CB �AF9DA9FG. 

3. -9?>A<F9 CB >ABC>9 «�;@9A<FP 84FG < 6D9@S». #BS6<FES 8<4?B7 
"!4EFDB=>4 6D9@9A< < 84FO". 

3.1. �?S 6O5BD4 @9ESJ96 7B84 M9?>4=F9 6 AB6B@ 8<4?B79 CB >ABC>4@ EB 
EFD9?>4@< "6CD46B" < «6?96B». 

 
�O59D<F9 @9ESJ, 6 >BFBDB@ �O DB8<?<EP. � F9C9DP M9?>A<F9 CB 84F9 6 

>4?9A84D9, >B784 �O DB8<?<EP, < �O G6<8<F9 CB >4?9A84DR, >4>B= 5O? <?< 
5G89F 89AP A989?< 6 89AP �4L97B DB:89A<S. !9 CBA989?PA<>? 

 
$<E. 6 !4EFDB=>4 6D9@9A< < 84FO 
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3.2. +FB5O BCD989?<FP 69DIA<= CD989? >4?9A84DS CB 7B84@, M9?>A<F9 
@OLPR CB F9>GM9@G 7B8G EA4K4?4 B8<A D4;, CBFB@ 9M9 D4; < 9M9 D4;. 
�4DF<A>4 8?S 6O5BD4 5G89F @9ASFPES. � CBE?98A9= EK9F 6D9@9A< <89F 
89ESF<?9F<S@< < ;4>4AK<649FES A4 2090-2099. �?S 6B;6D4F4 M9?>4=F9 
CBE?98B64F9?PAB A4 2010-2019, F9>GM<= 7B8, F9>GM<= @9ESJ. 

3.3. "CD989?<F9 E4@BEFBSF9?PAB A<:A<= CD989? >4?9A84DS CB 7B84@. 
3.4. 'EF4AB6<F9 F9>GM<= 7B8, F9>GM<= @9ESJ < F9>GMGR 84FG. 
4. � 8<4?B79 "!4EFDB=>4 6D9@9A< < 84FO" ECD464 CB>4;4AO "<8GM<9" 

EFD9?BKAO9 K4EO E69DIG < CB8 A<@< 6 @4?9AP>B= D4@>9 J<HDB6O9 K4EO. 
�?S GEF4AB6>< CD46<?PAB7B 6D9@9A< 6 J<HDB6OI K4E4I <ECB?P;G9FES 

G:9 ;A4>B@O= �4@ EK9FK<> - 86B=A4S >ABC>4 ECD464 BF D4@>< E FD9@S 
7DGCC4@< J<HD: K4EO: @<AGFO: E9>GA8O 

12:35:49 
4.1. +FB5O GEF4AB6<FP CD46<?PAO= K4E, M9?>A<F9 @OLPR <@9AAB CB 

C9D6B= 7DGCC9 J<HD, KFB5O F4@ ;4@<74?4 69DF<>4?PA4S C4?BK>4- F9>EFB6O= 
>GDEBD. 

�4?99 M9?>4=F9 6 86B=AB= >ABC>9 CB EFD9?>9 <?< "669DI", <?< "6A<;" 
@9ASS F4><@ B5D4;B@ CB>4;4A<S K4EB6. 'EF4AB6<F9 

CD46<?PAO= K4E. 
4.2. +FB5O GEF4AB6<FP CD46<?PAO9 @<AGFO, M9?>A<F9 @OLPR <@9AAB 

CB 6FBDB= 7DGCC9 J<HD, KFB5O F4@ ;4@<74?4 69DF<>4?PA4S C4?BK>4-F9>EFB6O= 
>GDEBD. 

�4?99 M9?>4=F9 6 86B=AB= >ABC>9 CB EFD9?>9 <?< "669DI", <?< "6A<;"®, 
@9ASS F4><@ B5D4;B@ CB>4;4A<S @<AGF. 'EF4AB6<F9 CD46<?PAO9 @<AGFO. 

4.3. � ;469DL9A<9 M9?>A<F9 CB >ABC>9 "�. 
5. #D98EF46?S9F <AF9D9E 6OC484RM<= EC<EB> CB8 A4;64A<9@ "+4EB6B= 

CBSE", >BFBDO= BF>DO649FES >ABC>B= "�;@9A<FP K4EB6B= CBSE": 
(UTC + 03:00) �B?7B7D48,  BE>64, %4A>F-#9F9D5GD7 
5.1. -9?>A<F9 CB >ABC>9 "6A<;" � QFB7B EC<E>4. %D4;G D4;69DA9FES 

6A<; EC<EB> 7BDB8B6 @<D4 E K<E?B@ K4EB6OI CBSEB6, A4 >BFBDB9 6D9@S (Time) 
6 QF<I 7BDB84I <?< BFEF49F BF 6D9@9A< GA<69DE4?PAB7B (Universal) 6D9@9A< 

�D<A6<KE>B7B �9D<8<4A4 (UTC - ), <?< BC9D9:49F 97B (UTC + ).  O E �4@< 
BC9D9:49@ 4A7?<K4A CB 6D9@9A< EGFB> A4 J9?OI 3 K4E4. 

5.2. +FB5O G6<89FP 69EP 8?<AAO= EC<EB> 7BDB8B6, CD<89FES 
6BECB?P;B64FPES 69DF<>4?PAB= ?<A9=>B= CDB>DGF>< - CB?BE>B= ECD464 BF 
EC<E>4 E >ABC>4@< "669DI" ! < "6A<;" � . 

+FB5O G6<89FP A4K4?B EC<E>4, M9?>4=F9 CB >ABC>9 "669DI" ! A4 
?<A9=>9 CDB>DGF><. 

+FB5O G6<89FP >BA9J EC<E>4, M9?>4=F9 CB >ABC>9 "6A<;" � A4 ?<A9=>9 
CDB>DGF><. 
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 #?@06=5=85 2. !4EFDB=>4 @OL< 6 8<4?B7B6B@ B>A9 "%6B=EF64: 

 OLP" 
1. -9?>A<F9 CB >ABC>9 «#GE>», BF>DB=F9 M9?K>B@ @OL< "#4A9?P 

GCD46?9A<S", 6O59D<F9 D9:<@ CDBE@BFD4 «�DGCAO9 ;A4K><», A4=8<F9 A4 
C4A9?< ;A4KB> " OLP" < M9?K>B@ @OL< CB QFB@G ;A4K>G BF>DB=F9 B>AB 
A4EFDB=>< "%6B=EF64:  OLP". 

� BF>DO6L9@ES B>A9 9EFP A9E>B?P>B 6>?48B> E A4;64A<S@<: "�ABC>< 
@OL<", "'>4;4F9?<", "#4D4@9FDO G>4;4F9?S" < F.8. %4@4S CB?9;A4S 6>?48>4 - 
"�ABC>< @OL<". "A4 G �4E A4 C9D98A9@ C?4A9. 

2. �E?< �O ?96L4, FB 6 69DIA9= 7DGCC9 C4D4@9FDB6 E A4;64A<9@ 
"�BAH<7GD4J<S >ABCB>" �O @B:9F9 ""5@9ASFP A4;A4K9A<9 >ABCB>", F.9. 
E89?4FP CD46GR >ABC>G @OL< BEAB6AB=, AB A9 89?4=F9 QFB7B. 

3. � J9AFD9 6 7DGCC9 C4D4@9FDB6 E A4;64A<9@ "%>BDBEFP 6OCB?A9A<S 
86B=AB7B M9?K>4" M9?>A<F9 2 D4;4 CB ;A4K>G C4C><. �E?< C4C>4 BF>DB9FES, FB 
E>BDBEFP 86B=AB7B A4:4F<S CB8B5D4A4 CD46<?PAB. &9C9DP 86B=AO@ M9?K>B@ 
CB C4C>9 ;4>DB=F9 C4C>G. 

%>BDBEFP @B:AB G@9APL<FP, C9D9@9M4S @OLPR 597GAB> 6 EFBDBAG 
"!<:9". #BCDB5G=F9 < EAB64 CDBF9EF<DG=F9EP. �, CB:4?G=EF4, A9 ;47BAS=F9 
@OLP 6 G7B?, 9EF9EF69AAB, CD46O= - A9 89?4=F9 E>BDBEFP 86B=AB7B A4:4F<S 
E?<L>B@ 6OEB>B=! 

4. �O59D<F9 6>?48>G "'>4;4F9?<" M9?K>B@ CB 99 A4;64A<R. �ECB?P;GS 
?<A9=>G CDB>DGF><, CDBE@BFD<F9, >4>B= 6<8 @B:9F <@9FP G>4;4F9?P @OL< 6 
D4;AOI D9:<@4I D45BFO Windows. 

5. �4>DB=F9 B>AB "%6B=EF64:  OLP" M9?K>B@ CB >ABC>9 |"�|, 4 ;4F9@ 
;4>DB=F9 B>AB "#4A9?P GCD46?9A<S". 

 
#?@06=5=85 3. #DBE@BFD < A4EFDB=>4 E6B=EF6 Q>D4A4: �0AB02:0 (�?S 

E4@BEFBSF9?PAB= D45BFO 8B@4!) 
1>D4AA4S ;4EF46>4 <ECB?P;B64?4EP 6 QDG @BA<FBDB6 A4 Q?9>FDBAAB-

?GK96B= FDG5>9 8?S CDB8?9A<S EDB>4 E?G:5O QF<I @BA<FBDB6. %9=K4E QFB A9 
4>FG4?PAB, AB F9@ A9 @9A99 Q>D4AA4S ;4EF46>4 CDB8B?:49F <ECB?P;B64FPES, 
K4EFB - 8?S >D4EBFO! 

1. -T?>A<F9 #$��"� >ABC>B= @OL< 6 ?R5B@ E6B5B8AB@ @9EF9 
D45BK97B EFB?4 4 BF>DO649FES �"!&��%&!"� @9AR. �O59D<F9 M9?K>B@ 
@OL< >B@4A8G "#9DEBA4?<;4J<S" 

#BS6?S9FES G:9 ;A4>B@B9 �4@ B>AB. -T?>A<F9 CB ;A4K>G «�4EF46>4». 
2. #BS6<FES 8<4?B7B6B9 B>AB �0@0<5B@K M:@0==>9 70AB02:8, 6 
>BFBDB@ @B:AB 6O5D4FP AG:AGR �4@ ;4EF46>G. 
$4;69DA<F9 6OC484RM<= EC<EB> "�4EF46>4" < 6O59D<F9 M9?K>B@ @OL< 

;4EF46>G « O?PAO9 CG;OD<». 
3. �?S A4EFDB=>< ;4EF46>< E?98G9F A4:4FP �0@0<5B@K. !B 8?S 

84AAB= ;4EF46>< �0@0<5B@K BFEGFEF6GRF, B KT@ �4@ E>4:9F CBS6<6L99ES A4 
Q>D4A9 B>AB. 
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�@8<5G4=85: 8?S 8DG7<I ;4EF46B> QF< #4D4@9FDO 5G8GF EGM9EF6B64FP, 
CD<KT@ 8?S D4;AOI ;4EF46B> A45BD #4D4@9FDB6 5G89F D4;AO@. 

4. #4D4@9FD "�AF9D64?" CB;6B?S9F �4@ ;484FP 6D9@S, K9D9; >BFBDB9 
46FB@4F<K9E>< CBS6?S9FES �4EF46>4. � D4@>9 "�AF9D64?" 9EFP 86B=A4S 
>ABC>4, A4;O649@4S EK9FK<>B@: 

-9?>4S CB >ABC>9 "669DI" <?< "6A<;", �O GEF4A46?<649F9 6D9@S, K9D9; 
>BFBDB9 6>?RK49FES ;4EF46>4. 'EF4AB6<F9 <AF9D64? 6 1 @<AGFG. 

5. !4:@<F9 >ABC>G "�. &9C9DP G �4E 9EFP ;4EF46>4 « O?PAO9 
CG;OD<». 

�E?< CB8B:84FP 1 @<AGFG, A9 A4:<@4S A4 >?46<L< >?46<4FGDO < A9 
C9D9@9M4S >GDEBD @OL<, FB 6O5D4AA4S ;4EF46>4 CBS6<FES A4 Q>D4A9 �4L97B 
>B@CPRF9D4. �D4E<6B? 

�E?< A9@AB7B E86<AGFP @OLP, FB ;4EF46>4 ED4;G <EK9;A9F. 
6. �4>DB=F9 B>AB «#9DEBA4?<;4J<S». 
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�@8;>65=85 3 

�@0:B8G5A:>5 7040=85 4;O A0<>AB>OB5;L=>9 @01>BK 
 

"5<0:  01>B0 A 0=B828@CA=>9 ?@>3@0<<>9 8 0@E820B>@>< WINRAR 

 
Ц5;L: !4GK<FPES CDB<;6B8<FP A4EFDB=>< 4AF<6<DGEAB= CDB7D4@@O, 

CDB69DSFP D4;?<KAO9 B5N9>FO A4 A4?<K<9 6<DGE4, A4GK<FPES CDB<;6B8<FP 
GC4>B6>G < D4EC4>B6>G B8AB7B < 7DGCCO H4=?B6 6 CDB7D4@@9 WINRAR. 

 

�@>3@0<<=>5 >15A?5G5=85: MS Office, 4AF<6<DGEA4S CDB7D4@@4 
«�AF<6<DGE �4EC9DE>B7B 6.0», 4DI<64FBD WINRAR.  

 

�040=8O: 
�;3>@8B< @01>BK: 

 

1. "F>DB=F9 4AF<6<DGEAGR 
CDB7D4@@G  >B@4A8B= �CA: – �A5 
?@>3@0<<K. 

2. �A<@4F9?PAB <;GK<F9 <AF9DH9=E CDB7D4@@O. 
3. #DBE@BFD<F9 <AHBD@4J<R B F9>GM<I 54;4I, 6O5D46 E?964 D4;89? 

����������. "F69FPF9 A4 6BCDBEO: 
 �4F4 CBE?98A97B B5AB6?9A<S. 
 %DB> 89=EF6<S ?<J9A;<< 
 %F4FGE 54; 
 $9:<@ ;4CGE>4 
4. �O59D<F9 D4;89? ��-�"� < BF69FPF9, >4><9  >B@CBA9AFO 

6IB8SF 6 >B@C?9>EAGR ;4M<FG >B@CPRF9D? 
5. �O59D<F9 D4;89? E?964 � ��� �� < CDBE@BFD<F9: 
 �4><9 B5N9>FO CDB69DS9F �AF<6<DGE �4EC9DE>B7B?  
  B:9F ?< CB?P;B64F9?P ;48464FP, >4><9 B5N9>FO E?98G9F 

CDB69DSFP, 4 >4><9 A9F? �4> QFB E89?4FP? 
6. "F>DB=F9 B>AB ��!" ����, A4:46 A4 >ABC>G �0AB@>9:0,  < 

CB87BFB6PF9 BF69FO A4 E?98GRM<9 6BCDBEO: 
 #DB69DSRFES ?< A4 A4?<K<9 6<DGEB6 H4=?O, A4IB8SM<9ES 6 

4DI<64I? �89 QFB ;484AB? 
 �4><9 89=EF6<S @B:9F 6OCB?ASFP �AF<6<DGE �4EC9DE>B7B E 

<AH<J<DB64AAO@< < CB8B;D<F9?PAO@< B5N9>F4@<? 
7. �ECB?P;G=F9 !� ���#, A4=8<F9 <AHBD@4J<R B ;4M<F9 E9F96OI 

4F4> < E>BC<DG=F9 A4=89AAGR <AHBD@4J<R 6 F9>EFB6O= 8B>G@9AF. 
8. %BID4A<F9 8B>G@9AF 6 E6B9= C4C>9 (A4;64A<9 C4C>< �4L4 

H4@<?<S) CB8 <@9A9@ !?@02:0. 
9. �OCB?A<F9 CDB69D>G E6B9= C4C>< A4 A4?<K<9 6<DGEB6. 
10. �@CBDF<DG=F9 BFK9F 6 F9>EFB6O= H4=? CB8 <@9A9@ �BG5B 6 E6BR 

C4C>G, A4:46 A4 >ABC>G !>E@0=8BL :0:. 
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11. #DB698<F9 CDB69D>G 6E9I ?B>4?PAOI 8<E>B6 >B@CPRF9D4 A4 
A4?<K<9 6<DGE4. 

12. �ECB?P;GS D4;89? !?@02:8, BF69FPF9 A4 E?98GRM<9 6BCDBEO: 
 "F?<K<9 CB?AB= CDB69D>< BF 5OEFDB= CDB69D>< 
 #BASF<9 6<DGEAB= 4F4>< 
 !4;A4K9A<9 8B69D9AAB7B CDBJ9EE4 
 #BASF<9 >4D4AF<A4  
 % >4>B= J9?PR B5N9>FO CB@9M4RFES A4 >4D4AF<A? 
 #BASF<9 CB8B;D<F9?PAB7B B5N9>F4 
 

 01>B0 A 0@E820B>@>< WINRAR 

 

1. "F>DB=F9 CDB7D4@@G WINRAR < <;GK<F9 <AF9DH9=E QFB= 
CDB7D4@@O. 

2. !4=8<F9 6 E6B9= C4C>9 C4C>G «#G51=K5 ?@54<5BK» A4 8<E>4 �:\,  
6E9 H4=?O ;4C4>G=F9 6 4DI<6. 

3. �DI<6 CB@9EF<F9 6 E6BR C4C>G 6 �>8 4>:C<5=BK. 
4. #D9B5D4;G=F9 EB;84AAO= 4DI<6 6 E4@BD4EC4>B6O64RM<=ES 4DI<6 

>B@4A8B= <; CGA>F4 <5=N �?5@0F88. 
5. "CD989?<F9 D4;@9D 4DI<64  
6. �B546PF9 > EGM9EF6GRM9@G 4DI<6G ?R5B= H4=? <; ?0?:8 «�>8 

4>:C<5=BK».  
7. #DB698<F9 F9EF<DB64A<9 4DI<64. 
8. $4EC4>G=F9 4DI<6AO9 H4=?O, CB@9EF<6 <I 6 E6BR C4C>G  6 «�>8 

4>:C<5=BK». 
9. %B;84=F9 C4C>G «Э:A?5@8<5=B» 6 C4C>9 «�>8 4>:C<5=BK». 
10. %>BC<DG=F9 6 QFG C4C>G F9>EFB6O= H4=?; H4=?, EB89D:4M<= 

<;B5D4:9A<9; H4=? Q?9>FDBAAB= F45?<J (A9 CGEFO9!). 
11. �44DI<6<DG=F9 H4=?O 6 BF89?PAO9 4DI<6O. 
12. %D46A<F9 D4;@9DO <EIB8AOI H4=?B6 < <I 4DI<6B6. $9;G?PF4FO 

;4A9E<F9 6 F45?<JG: 
 

�0720=85 8 B8? 
D09;0 

 07<5@ D09;0 

 07<5@ 
700@E828@>20==>3>  

D09;0 

1.   
2.   
3.   
 

�>=B@>;L=K5 2>?@>AK: 
11. +FB F4>B9 >B@CPRF9DAO= 6<DGE? 
12. #9D9K<E?<F9 6<8O >B@CPRF9DAOI 6<DGEB6.  
13. �4><9 @B7GF 5OFP CD<;A4>< ;4D4:9A<S >B@CPRF9DAO@ 6<DGEB@? 
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14. !4;A4K9A<9 4AF<6<DGEAOI CDB7D4@@. #D<@9DO 4AF<6<DGEAOI 
CDB7D4@@. 

15. �<8O 4AF<6<DGEAOI CDB7D4@@. "F69F BHBD@<F9 6 6<89 F45?<JO: 
16. '>4:<F9 89=EF6<S 8?S CDB69D>< 8<E>4 %:\ A4 A4?<K<9 6<DGEB6? 
17. �4>4S <AHBD@4J<S BFB5D4:49FES 6 BFKTF9 B CDB6989AAB= 

CDB69D>9? 
18. #9D9K<E?<F9 @9DO CD98BEFBDB:ABEF<, >BFBDO9 E?98G9F 

EB5?R84FP 6B <;59:4A<9 ;4D4:9A<S 6<DGEB@? 
19. �?S K97B CDB<;6B8SF 4DI<64J<R H4=?B6? +FB F4>B9 4DI<6? 
20. +9@ E4@BD4EC4>B6O64RM<=ES 4DI<6 BF?<K49FES BF B5OKAB7B 

4DI<64? 
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�@8;>65=85 4  

�@0:B8G5A:>5 7040=85 4;O A0<>AB>OB5;L=>9 @01>BK  

 

"5<0: �><?;5:A=0O @01>B0 A >1J5:B0<8 2 1075 40==KE 

Ц5;L @01>BK: �A2>5=85 B5E=>;>388 @01>BK 2 MS Access 2007-2010. 

�5@5G5=L >15A?5G820NI8E A@54AB2 

�?S B59EC9K9A<S 6OCB?A9A<S D45BFO A9B5IB8<@B <@9FP >B@CPRF9D EB 
E?98GRM<@ B59EC9K9A<9@: BC9D4J<BAA4S E<EF9@4 Windows < M  Office 2007 
< 6OL9. 

З444A85 1 

%B;84FP 54;G 84AAOI 8?S H<D@O, FBD7GRM9= >B@C?9>FGRM<@< 8?S 
>B@CPRF9DB6 6 6<89 3-I F45?<J: 

1. &45?<J41 3 #DB84:<, I4D4>F9D<;G9FES 4FD<5GF4@<: 'K9FAO= № 
(F<C EK9FK<>), �4F4 ;4>4;4 (�4F4/6D9@S), !B@9D ;4>4;4 (F<C F9>EFB6O=), 
�DF<>G? (GA<>4?PAO= AB@9D 98<A<JO FB64D4, F<C F9>EFB6O=). 

2. &45?<J42 3 �B@C?9>FGRM<9 6>?RK49F 4FD<5GFO: �DF<>G? (F<C 
F9>EFB6O=), !4<@9AB64A<9 (F<C F9>EFB6O=), "C<E4A<9 >B@C?9>FGRM<I (F<C 
F9>EFB6O=). 

3. &45?<J43 3 *9AO I4D4>F9D<;G9FES 4FD<5GF4@<: �DF<>G? (F<C 
F9>EFB6O=), *9A4 (F<C K<E?B6B=), %><8>4 (F<C K<E?B6B=). 

� F45?<J4I �B@C?9>FGRM<9 < *9AO 6 >4K9EF69 >?RK96B7B CB?S 
<ECB?P;B64FP 4FD<5GF 4DF<>G?. &45?<J4 #DB84:< A9 8B?:A4 <@9FP >?RK96B7B 
CB?S. 

�?S EB;84A<S F45?<J <ECB?P;B64FP D9:<@ >BAEFDG>FBD4. 
�69EF< 4 ;4C<E< 6 F45?<JG �B@C?9>FGRM<9. &45?<JG *9AO ;4CB?A<FP E 

CB@BMPR @4EF9D4 CB8EF4AB6><, <ECB?P;GS 4DF<>G? <; F45?<JO 
�B@C?9>FGRM<9. � F45?<JG #DB84:< 669EF< 6 ;4C<E9=. 

З444A85 2 

%B;84FP HBD@O 8?S ;4CB?A9A<S >4:8B= F45?<JO E CB@BMPR @4EF9D4 
HBD@ < 669EF< CB 3 ;4C<E< 6 HBD@O. �B?<K9EF6B ;4C<E9= 6 F45?<J9 #DB84:< 
8B?:AB CD96OL4FP >B?<K9EF6B ;4C<E9= 6 F45?<J4I �B@C?9>FGRM<9 < *9AO. 
� F45?<J9 #DB84:< 8B?:AO 5OFP ;4C<E< E B8<A4>B6O@< 4DF<>G?4@<. 

З444A85 3 

'EF4AB6<FP E6S;< @9:8G F45?<J4@<. 1F4 54;4 84AAOI 6>?RK49F 6 E95S 
FD< BFABL9A<S: #DB84:<, �B@C?9>FGRM<9 < *9AO. 1F< BFABL9A<S E6S;4FP 
K9D9; 4FD<5GF �DF<>G?. �?S BFABL9A<S #DB84:< QFB E6S;P «@AB7<9->-
B8AB@G».  

З444A85 4 

%B;84FP ;4CDBE A4 6O5BD>G, >BFBDO= 8B?:9A EB89D:4FP 84AAO9 B 
A4<@9AB64A<< < EFB<@BEF< >B@C?9>FGRM<I CB ;4>4;G 2 (6 D9:<@9 
�BAEFDG>FBD ;4CDBEB6). 

З444A85 5 

%BEF46<FP BFK9F CB 6OL9 EBEF46?9AAB@G ;4CDBEG E CB@BMPR @4EF9D4 
BFK9FB6. 



47 

 

З444A85 6 

% CB@BMPR 7DGCCB6B7B ;4CDBE4 BCD989?<FP >B?<K9EF6B 98<A<J 
>B@C?9>FGRM<I < EG@@4DAB= EFB<@BEF< >4:8B7B A4<@9AB64A<S CB 6E9@ 
;4>4;4@. 

$9>B@9A84J<<: 6O5D4FP �DGCCB6O9 BC9D4J<< (Σ<FB7<) < 6 CB?9 
'K9FAO= AB@9D F45?<JO #DB84:< ;484FP HGA>J<R Count 8?S BCD989?9A<S 
>B?<K9EF64 >B@C?9>FGRM<I, 4 6 CB?9 *9A4 8?S CB8EK9F4 EG@@4DAB= 
EFB<@BEF< CB 6E9@ ;4>4;4@ HGA>J<R  um 6 D9:<@9 �BAEFDG>FBD4. 

�>?RK<FP CB?9 4DF<>G?. �4CDBE EBID4A<FP CB8 <@9A9@ �B?<K9EF6B 
>B@C?9>FGRM<I. 
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�@8;>65=85 5  

�@0:B8G5A:>5 7040=85 4;O A0<>AB>OB5;L=>9 @01>BK 

"5<0:  01>B0 A> A;>O<8 

Ц5;L: A4GK<FPES D45BF4FP EB E?BS@< <;B5D4:9A<S 6 Adobe Photoshop 
CS5. 

�@>3@0<<=>5 >15A?5G5=85: Microsoft Windows 7, Adobe Photoshop 
CS5. 

%6B5B8A4S FD4AEHBD@4J<S B5N9>F4. 
1. "F>DB=F9 <EIB8AB9 <;B5D4:9A<9 <; >4F4?B74 (>B>\&5;5D>=.psd. 
2. �>?RK<F9 ?<A9=><: View (�<8) → Rulers (�<A9=><). 'EF4AB6<F9 

98<A<JO <;@9D9A<S A4 ?<A9=>4I 3 C<>E9?<. 
3. '65;8G5=85 E>;AB4. �ECB?P;GS <AEFDG@9AF Crop (�48D<DB64A<9), 

G69?<KPF9 D4;@9D IB?EF4 A4 100px. #D< <;@9A9A<< D4;@9D4 IB?EF4 
BD<9AF<DG=F9EP CB ?<A9=>4@. 

4. #9D9=8<F9 A4 E?B= (>=. �ECB?P;GS <AEFDG@9AF Pain Bucket (�98DB 
>D4E><), ;4>D4EPF9 AB6GR K4EFP HBA4 E<A<@ J69FB@. 

5. %B;84=F9 3 >BC<< E?BS &5;5D>=-1, A4;B6<F9 AB6O9 E?B<, 
EBBF69FEF69AAB, &5;5D>=-2, &5;5D>=-3, &5;5D>=-4. #9D9=8<F9 A4 
E?B= &5;5D>=-1. "F>?RK<F9 6<8<@BEFP BEF4?PAOI E?B96. 

6.  568< A6>5>4=>9 B@4=AD>@<4F88. �B;P@<F9 
<AEFDG@9AF Move (�6<:9A<9). �>?RK<F9 D9:<@ E6B5B8AB= 
FD4AEHBD@4J<<: Edit ($984>F<DB64A<9) → Free transform (%6B5B8A4S 
FD4AEHBD@4J<S) <?< A4:46 >?46<L< Ctrl+T. 

7. &@4=AD>@<4F8O. '89D:<64S >?46<LG Shift, G@9APL<F9 D4;@9D 
F9?9HBA4. #9D9@9EF<F9 F9?9HBA 6 ?96O= 69DIA<= G7B?. #B69DA<F9 F9?9HBA A4 
A95B?PLB= G7B?. �4>BAK<F9 FD4AEHBD@4J<R, A4:46 >?46<LG Enter. 

8. �5@:4;P=>5 >B@465=85. #9D9=8<F9 A4 E?B= &5;5D>=-2. '@9APL<F9 
D4;@9D <;B5D4:9A<S. �OCB?A<F9 ;9D>4?PAO= CB6BDBF CB 
69DF<>4?<: Edit ($984>F<DB64A<9) →Transform (&D4AEHBD@4J<S) → Flip 

Vertical ("FD4;<FP 69DF<>4?PAB). �OCB?A<F9 ;9D>4?PAO= CB6BDBF CB 
7BD<;BAF4?<: Edit ($984>F<DB64A<9) → Transform(&D4AEHBD@4J<S) → Flip 

Horizontal ("FD4;<FP 7BD<;BAF4?PAB). #9D9@9EF<F9 F9?9HBA 6 A<:A<= 
CD46O= G7B?. 

9. �7<5=5=85 @47<5@4 6 ?@>F5=B4E. #9D9=8<F9 A4 E?B= &5;5D>=-3. 
�O59D<F9 <AEFDG@9AF Move (�6<:9A<9). #9D9=8<F9 6 D9:<@ E6B5B8AB= 
FD4AEHBD@4J<< < A4 C4A9?< E6B=EF6 <AEFDG@9AF4 Move (�6<:9A<9) ;484=F9 
D4;@9DO <;B5D4:9A<S 3 80% CB L<D<A9 < CB 6OEBF9. 

10. �5@A?5:B864. �;@9A<F9 C9DEC9>F<6G 
<;B5D4:9A<S: Edit ($984>F<DB64A<9) → Transform (&D4AEHBD@4J<S) → Pers

pective (#9DEC9>F<64). #9D9@9EF<F9 F9?9HBA 6 CD46O= 69DIA<= G7B?. 
11. ВO@46=864=85 8 @4A?@545;5=85. #9D9=8<F9 A4 E?B= &5;5D>=-

4. '@9APL<F9 D4;@9D <;B5D4:9A<S A4 30%. %>BC<DG=F9 E?B= 9M9 864 D4;4. 
$4;@9EF< @4?9AP><9 F9?9HBA4 A4 D4;AB@ D4EEFBSA<< 8DG7 BF 8DG74. %J9C<F9 
E?B= &5;5D>=-4 < 869 97B >BC<<. #9D9=8<F9 6 D9:<@ E6B5B8AB= 
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FD4AEHBD@4J<<. �ECB?P;GS C4A9?P E6B=EF6 <AEFDG@9AF4 Move (�6<:9A<9), 
6ODB6AS=F9 F9?9HBAO CB ?96B@G >D4R < D4ECD989?<F9 @9:8G EB5B= A4 
B8<A4>B6B@ D4EEFBSA<< (>B@4A8O Align < Distribute). 
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�@8;>65=85 6 

�@0:B8G5A:>5 7040=85 4;O A0<>AB>OB5;L=>9 @01>BK  

�A?>;L7>20=85 8=AB@C<5=B>2 @540:B8@>20=8O 

*9?P: #B?GK<FP A46O>< D984>F<DB64A<S 79B@9FD<K9E><I B5N9>FB6, 
<ECB?P;GS >B@4A8O >BC<DB64A<S, H4E>4, EBCDS:9A<9, @4EE<6, B5D9;4FP. 

#DB7D4@@AB9 B59EC9K9A<9: AutoCAD 2011 

)>4 @45>BO 
�484A<9 1 
%B;84=F9 B>DG:ABEF< < ?<A<<, CB>4;4AAO9 A4 D<E.1. �ECB?P;GS 

<AEFDG@9AFO Offset (%86<7), Circle (">DG:ABEFP) E C4D4@9FDB@ >>D, 4 ;4F9@ 
<AEFDG@9AF Trim (#B8D9;4FP), EB;84=F9 B8AG <; 869A48J4F< H<7GD, 
CD98EF46?9AAOI 6AGFD< 5B?PLB= B>DG:ABEF< A4 D<E.2 �4?99 E CB@BMPR 
<AEFDG@9AF4 Edit Polyline CD9B5D4;G=F9 ?<A<< < 8G7< 6 CB?<?<A<< FB?M<AB= 
0.3. !4>BA9J, EB;84=F9 >DG7B6B= @4EE<6 <; 869A48J4F< F4><I >BAFGDB6 6B>DG7 
J9AFD4?PAB= B>DG:ABEF<, KFB5O CB?GK<FP B>BAK4F9?PAO= D9;G?PF4F, 
CB>4;4AAO= A4 D<E. 5.49. 
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�484A<9 2 
%B;84=F9 K9DF9:, CB>4;4AAO= A4 D<EGA>9 3, E?964. % CB@BMPR 

<AEFDG@9AF4 КBC8DB64FP EB;84=F9 869 >BC<< QFB7B K9DF9:4. �ECB?P;GS 
<AEFDG@9AF ПB65DAGFP, CB69DA<F9 >4:8GR AB6GR >BC<R A4 
EBBF69FEF6GRM<= G7B?, KFB5O CB?GK<FP D9;G?PF4F, CB>4;4AAO= 6 J9AFD9 < 
ECD464 A4 D<EGA>9 3 
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�@8;>65=85 7 

(���$��0!"� ���!&%&�" �����!"�"$"�!"�" 
&$�!%#"$&� 

(989D4?PAB9 7BEG84DEF69AAB9 5R8:9FAB9 B5D4;B64F9?PAB9 GKD9:89A<9 
6OEL97B B5D4;B64A<S 

«�D>GFE><= 7BEG84DEF69AAO= GA<69DE<F9F CGF9= EBB5M9A<S» 
%<5<DE><= >B??98: FD4AECBDF4 < EFDB<F9?PEF64 

 
 
 

"F89?9A<9 «�AHBD@4J<BAAO9 E<EF9@O < >B@C?9>EO» 
 

  
 

 
$9H9D4F 

 
&9@4 

 
�<EJ<C?<A4: �AHBD@4F<>4 

 
$.582330. 21.02.03.001 - 2015.#� 

 
 
 
 
 
 

�OCB?A<? 
EFG89AF 7D.�!)-15-1 
$R@<A �. ". 
«___»____________________ 

#DB69D<? 
CD9CB8464F9?P  
(<F<EB64 !.!. 
«___»____________________ 

 
 
 
 
 

�D>GFE> 2015 
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�@8;>65=85 8 

 
%C<EB> <ECB?P;B64AAOI <EFBKA<>B6 

 
1.  4>E<@B6 !. �., #BCB6 �. �.  �B@CPRF9DAO9 E9F<: GK95AB9 

CBEB5<9 8?S EFG89AFB6 GKD9:89A<= ED98A97B CDBH9EE<BA4?PAB7B 
B5D4;B64A<S. 3 3-9 <;8., <ECD. � 8BC. 3  .: ("$' , 2014. 3 448 E.: <?. 3 
(#DBH9EE<BA4?PAB9 B5D4;B64A<9). 

2. "?<H9D �.�., "?<H9D !.�. "EAB6O >B@CPRF9DAOI E9F9=. 
'K95AB9 CBEB5<9. 3  %#5: #<F9D, 2013. 3 352E.  
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