
#������Ы� !"#���"Ы! �4>BAEC9>F<DG=F9 6 E6B9= D45BK9= 

F9FD48< CB 8<EJ<C?<A9 CD<6989AAGR ?9>J<R (B5N9@B@ 4-5 EFD4A<JO), 
BF69FPF9 ?ись<е==> A4 >BAFDB?PAO9 6BCDBEO. 

 9;G?PF4FO D45BFO, HBFBBFK9F, CD98BEF46<FP CD9CB8464F9?R A4 

e-mail: igor-gricenko-95@mail.ru 6 F9K9A<< " �Х 8A9=. 
�D< 6B;A<>AB69A<< 6BCDBEB6 CB CD<6989AAB@G @4F9D<4?G 

B5D4M4FPES CB E?98GRM9@G AB@9DG F9?9HBA4: (072)132-63-42 

В�И�А�ИЕ!!! �@8 >B?@46:5 @45>BO, =5 745O649B5 C:47O64BP ФИ� 

ABC45=B4, =48<5=>64=85 48Aц8?;8=O, 44B4 ?@>6545=8O 74=OB8O (?> 

@4A?8A4=8N). 

 

"9@4 1.1: �6989A<9.  B?P <AHBD@4J<BAAB= 89SF9?PABEF< 6 
EB6D9@9AAB@ B5M9EF69, 97B Q>BAB@<K9E>B=, EBJ<4?PAB=, >G?PFGDAB=, 
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1. �6989A<9.  
2. $B?P <AHBD@4J<BAAB= 89SF9?PABEF< 6 EB6D9@9AAB@ B5M9EF69, 97B 

Q>BAB@<K9E>B=, EBJ<4?PAB=, >G?PFGDAB=, B5D4;B64F9?PAB= EH9D4I.  
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1. �6989A<9 
 

&9D@<A «<AHBD@4F<>4» (HD4AJ. informatique) CDB<EIB8<F BF HD4A-

JG;E><I E?B6 information (<AHBD@4J<S) < automatique (46FB@4F<>4) < 8BE?B6AB 
B;A4K49F «<AHBD@4J<BAA4S 46FB@4F<>4». 

(<DB>B D4ECDBEFD4AёA F4>:9 4A7?BS;OKAO= 64D<4AF QFB7B F9D@<A4 -
%omputer science», KFB B;A4K49F 5G>64?PAB «>B@CPRF9DA4S A4G>4». 

�AHBD@4F<>4 – QFB BEAB64AA4S A4 <ECB?P;B64A<< >B@CPRF9DAB= 
F9IA<>< 8<EJ<C?<A4, <;GK4RM4S EFDG>FGDG < B5M<9 E6B=EF64 <AHBD@4J<<, 4 
F4>:9 ;4>BAB@9DABEF< < @9FB8O 9ё EB;84A<S, ID4A9A<S, CB<E>4, 
CD9B5D4;B64A<S, C9D984K< < CD<@9A9A<S 6 D4;?<KAOI EH9D4I K9?B69K9E>B= 
89SF9?PABEF<. 

� 1978 7B8G @9:8GA4DB8AO= A4GKAO= >BA7D9EE BH<J<4?PAB ;4>D9C<? 
;4 CBASF<9@ «<AHBD@4F<>4» B5?4EF<, E6S;4AAO9 E D4;D45BF>B=, EB;84A<9@, 

mailto:igor-gricenko-95@mail.ru


<ECB?P;B64A<9@ < @4F9D<4?PAB-F9IA<K9E><@ B5E?G:<64A<9@ E<EF9@ 
B5D45BF>< <AHBD@4J<<, 6>?RK4S >B@CPRF9DO < <I CDB7D4@@AB9 
B59EC9K9A<9, 4 F4>:9 BD74A<;4J<BAAO9, >B@@9DK9E><9, 48@<A<EFD4F<6AO9 < 
EBJ<4?PAB-CB?<F<K9E><9 4EC9>FO >B@CPRF9D<;4J<< – @4EEB6B7B 6A98D9A<S 
>B@CPRF9DAB= F9IA<>< 6B 6E9 B5?4EF< :<;A< ?R89=. 

&4><@ B5D4;B@, <AHBD@4F<>4 54;<DG9FES A4 >B@CPRF9DAB= F9IA<>9 < 
A9@OE?<@4 59; A99. 

�AHBD@4F<>4 – >B@C?9>EA4S A4GKA4S 8<EJ<C?<A4 E L<DBK4=L<@ 
8<4C4;BAB@ CD<@9A9A<S. �ё CD<BD<F9FAO9 A4CD46?9A<S: 

 D4;D45BF>4 6OK<E?<F9?PAOI E<EF9@ < CDB7D4@@AB7B B59EC9K9A<S; 
 F9BD<S <AHBD@4J<<, <;GK4RM4S CDBJ9EEO, E6S;4AAO9 E C9D984K9=, 

CD<ё@B@, CD9B5D4;B64A<9@ < ID4A9A<9@ <AHBD@4J<<; 
 @4F9@4F<K9E>B9 @B89?<DB64A<9, @9FB8O 6OK<E?<F9?PAB= < 

CD<>?48AB= @4F9@4F<>< < <I CD<@9A9A<9 > HGA84@9AF4?PAO@ < 
CD<>?48AO@ <EE?98B64A<S@ 6 D4;?<KAOI B5?4EFSI ;A4A<=; 

 @9FB8O <E>GEEF69AAB7B <AF9??9>F4, @B89?<DGRM<9 @9FB8O 
?B7<K9E>B7B < 4A4?<F<K9E>B7B @OL?9A<S 6 <AF9??9>FG4?PAB= 89SF9?PABEF< 
K9?B69>4 (?B7<K9E><= 6O6B8, B5GK9A<9, CBA<@4A<9 D9K<, 6<;G4?PAB9 
6BECD<SF<9, <7DO < 8D.); 

 E<EF9@AO= 4A4?<;, <;GK4RM<= @9FB8B?B7<K9E><9 ED98EF64, <ECB?P-
;G9@O9 8?S CB87BFB6>< < B5BEAB64A<S D9L9A<= CB E?B:AO@ CDB5?9@4@ 
D4;?<KAB7B I4D4>F9D4; 

 5<B<AHBD@4F<>4, <;GK4RM4S <AHBD@4J<BAAO9 CDBJ9EEO 6 
5<B?B7<K9E><I E<EF9@4I; 

 EBJ<4?PA4S <AHBD@4F<>4, <;GK4RM4S CDBJ9EEO <AHBD@4F<;4J<< 
B5M9EF64; 

 @9FB8O @4L<AAB= 7D4H<><, 4A<@4J<<, ED98EF64 @G?PF<@98<4; 
 F9?9>B@@GA<>4J<BAAO9 E<EF9@O < E9F<, 6 FB@ K<E?9, 7?B54?PAO9 

>B@CPRF9DAO9 E9F<, B5N98<ASRM<9 6Eё K9?B69K9EF6B 6 98<AB9 
<AHBD@4J<BAAB9 EBB5M9EF6B; 

 D4;ABB5D4;AO9 CD<?B:9A<S, BI64FO64RM<9 CDB<;6B8EF6B, A4G>G, 
B5D4;B64A<9, @98<J<AG, FBD7B6?R, E9?PE>B9 IB;S=EF6B < 6E9 8DG7<9 6<8O 
IB;S=EF69AAB= < B5M9EF69AAB= 89SF9?PABEF<. 

�AHBD@4F<>4 6 L<DB>B@ E@OE?9 CD98EF46?S9F EB5B= 98<AEF6B D4;-
ABB5D4;AOI BFD4E?9= A4G><, F9IA<>< < CDB<;6B8EF64, E6S;4AAOI E 
C9D9D45BF>B= <AHBD@4J<< 7?46AO@ B5D4;B@ E CB@BMPR >B@CPRF9DB6 < F9-
?9>B@@GA<>4J<BAAOI ED98EF6 E6S;< 6B 6E9I EH9D4I K9?B69K9E>B= 89S-
F9?PABEF<. 



�AHBD@4F<>G 6 G;>B@ E@OE?9 @B:AB CD98EF46<FP >4> EBEFBSMGR <; 
FD9I 6;4<@BE6S;4AAOI K4EF9= – F9IA<K9E><I ED98EF6, CDB7D4@@AOI 
ED98EF6, 4?7BD<F@<K9E><I ED98EF6. � E6BR BK9D98P, <AHBD@4F<>G >4> 6 
J9?B@, F4> < >4:8GR 99 K4EFP B5OKAB D4EE@4FD<64RF E D4;AOI CB;<J<= >4> 
BFD4E?P A4DB8AB7B IB;S=EF64, >4> HGA84@9AF4?PAGR A4G>G, >4> CD<>?48AGR 
8<EJ<C?<AG. 

"9IA<K9E><9 ED98EF64, <?< 4CC4D4FGD4 >B@CPRF9DB6, 6 4A7?<=E>B@ 
S;O>9 B5B;A4K4RFES E?B6B@ Hardware, >BFBDB9 5G>64?PAB C9D96B8<FES >4> 
«F69D8O9 <;89?<S». 

�?S B5B;A4K9A<S CDB7D4@@AOI ED98EF6, CB8 >BFBDO@< CBA<@49FES 
EB6B>GCABEFP 6E9I CDB7D4@@, <ECB?P;G9@OI >B@CPRF9D4@<, < B5?4EFP 
89SF9?PABEF< CB <I EB;84A<R < CD<@9A9A<R, <ECB?P;G9FES E?B6B 
Software (5G>64?PAB – «@S7><9 <;89?<S»), >BFBDB9 CB8K9D><649F 
D46AB;A4KABEFP E4@B= @4L<AO < CDB7D4@@AB7B B59EC9K9A<S, 4 F4>:9 
ECBEB5ABEFP CDB7D4@@AB7B B59EC9K9A<S @B8<H<J<DB64FPES, 
CD<ECBE45?<64FPES < D4;6<64FPES. 

#DB7D4@@<DB64A<R ;484K< 6E9784 CD98L9EF6G9F D4;D45BF>4 ECBEB54 99 
D9L9A<S 6 6<89 CBE?98B64F9?PABEF< 89=EF6<=, 698GM<I BF <EIB8AOI 84AAOI 
> <E>B@B@G D9;G?PF4FG, <AO@< E?B64@<, D4;D45BF>4 4?7BD<F@4 D9L9A<S 
;484K<. �?S B5B;A4K9A<S K4EF< <AHBD@4F<><, E6S;4AAB= E D4;D45BF>B= 
4?7BD<F@B6 < <;GK9A<9@ @9FB8B6 < CD<9@B6 <I CBEFDB9A<S, CD<@9ASRF 
F9D@<A Brainware (4A7?. brain – <AF9??9>F). 

 

 
$<EGAB> 1 – !4GKAO9 A4CD46?9A<S EB6D9@9AAB= <AHBD@4F<>< 

 

2.  B?P <AHBD@4J<BAAB= 89SF9?PABEF< 6 EB6D9@9AAB@ B5M9EF69, 
97B Q>BAB@<K9E>B=, EBJ<4?PAB=, >G?PFGDAB=, B5D4;B64F9?PAB= EH9D4I.  

 



$B?P <AHBD@4F<>< 6 D4;6<F<< B5M9EF64 KD9;6OK4=AB 69?<>4. % A9= 
E6S;4AB A4K4?B D96B?RJ<< 6 B5?4EF< A4>BC?9A<S, C9D984K< < B5D45BF>< 
<AHBD@4J<<. ЭF4 D96B?RJ<S, E?98GRM4S ;4 D96B?RJ<S@< 6 B6?489A<< 
69M9EF6B@ < QA9D7<9=, ;4FD47<649F < >BD9AAO@ B5D4;B@ CD9B5D4;G9F A9 
FB?P>B EH9DG @4F9D<4?PAB7B CDB<;6B8EF64, AB < <AF9??9>FG4?PAGR, 
8GIB6AGR EH9DO :<;A<. 

#DB7D9EE<6AB9 G69?<K9A<9 6B;@B:ABEF9= >B@CPRF9DAB= F9IA<><, 
D4;6<F<9 <AHBD@4J<BAAOI E9F9=, EB;84A<9 AB6OI <AHBD@4J<BAAOI 
F9IAB?B7<= CD<6B8SF > ;A4K<F9?PAO@ <;@9A9A<S@ 6B 6E9I EH9D4I B5M9EF64: 6 
CDB<;6B8EF69, A4G>9, B5D4;B64A<<, @98<J<A9 < F.8. 

&9D@<A «<AHBD@4J<S» CDB<EIB8<F BF ?4F<AE>B7B E?B64 "informatio", 

KFB B;A4K49F E6989A<S, D4;NSEA9A<S, <;?B:9A<9. !9E@BFDS A4 L<DB>B9 
D4ECDBEFD4A9A<9 QFB7B F9D@<A4, CBASF<9 <AHBD@4J<< S6?S9FES B8A<@ <; 
E4@OI 8<E>GEE<BAAOI 6 A4G>9. � A4EFBSM99 6D9@S A4G>4 COF49FES A4=F< 
B5M<9 E6B=EF64 < ;4>BAB@9DABEF<, CD<EGM<9 @AB7B7D4AAB@G CBASF<R 
<AHBD@4J<S, AB CB>4 QFB CBASF<9 6B @AB7B@ BEF49FES <AFG<F<6AO@ < 
CB?GK49F D4;?<KAO9 E@OE?B6O9 A4CB?A9A<S 6 D4;?<KAOI BFD4E?SI 
K9?B69K9E>B= 89SF9?PABEF<: 

 6 B5<IB89 <AHBD@4J<9= A4;O64RF ?R5O9 84AAO9 <?< E6989A<S, 
>BFBDO9 >B7B-?<5B <AF9D9EGRF. !4 EB5OF<SI, B KP9=-?<5B 89SF9?PABEF< < 
F.C. «�AHBD@<DB64FP» 6 QFB@ E@OE?9 B;A4K49F «EBB5M<FP A9KFB, A9<;69EFAB9 
D4APL9»; 

 6 F9IA<>9 CB8 <AHBD@4J<9= CBA<@4RF EBB5M9A<S, C9D984649@O9 
6 HBD@9 ;A4>B6 <?< E<7A4?B6; 

 6 ><59DA9F<>9 CB8 <AHBD@4J<9= CBA<@49F FG K4EFP ;A4A<=, >BFBD4S 
<ECB?P;G9FES 8?S BD<9AF<DB64A<S, 4>F<6AB7B 89=EF6<S, GCD46?9A<S, F.9. 6 
J9?SI EBID4A9A<S, EB69DL9AEF6B64A<S, D4;6<F<S E<EF9@O (!. �<A9D). 

%B6D9@9AAB9 A4GKAB9 CD98EF46?9A<9 B5 <AHBD@4J<< BK9AP FBKAB 
EHBD@G?<DB64? !BD59DF �<A9D, «BF9J» ><59DA9F<><. � <@9AAB: 

�AHBD@4J<S – QFB B5B;A4K9A<9 EB89D:4A<S, CB?GK9AAB7B <; 6A9LA97B 
@<D4 6 CDBJ9EE9 A4L97B CD<ECBEB5?9A<S > A9@G < CD<ECBEB5?9A<S > A9@G 
A4L<I KG6EF6. 

�AHBD@4J<S – QFB E6989A<S B5 B5N9>F4I < S6?9A<SI B>DG:4RM9= 
ED98O, <I C4D4@9FD4I, E6B=EF64I < EBEFBSA<SI, >BFBDO9 G@9APL4RF 
<@9RMGRES B A<I EF9C9AP A9BCD989?9AABEF<, A9CB?ABFO ;A4A<=. 

�AHBD@4F<>4 D4EE@4FD<649F <AHBD@4J<R >4> E6S;4AAO9 @9:8G EB5B= 
E6989A<S, <;@9ASRM<9 A4L< CD98EF46?9A<S B S6?9A<< <?< B5N9>F9 
B>DG:4RM97B @<D4. % QFB= FBK>< ;D9A<S <AHBD@4J<R @B:AB D4EE@4FD<64FP 
>4> EB6B>GCABEFP ;A4A<= B H4>F<K9E><I 84AAOI < ;46<E<@BEFSI @9:8G A<@<. 



�R8< B5@9A<64RFES <AHBD@4J<9= 6 HBD@9 EBB5M9A<=. !BB5M9A<9 – 

QFB HBD@4 CD98EF46?9A<S <AHBD@4J<< 6 6<89 D9K<, F9>EFB6, :9EFB6, 6;7?S8B6, 
<;B5D4:9A<=, J<HDB6OI 84AAOI, 7D4H<>B6, F45?<J < F.C. 

"8AB < FB :9 <AHBD@4J<BAAB9 EBB5M9A<9 (EF4FPS 6 74;9F9, B5NS6?9A<9, 
C<EP@B, F9?97D4@@4, ECD46>4, D4EE>4;, K9DFё:, D48<BC9D984K4 < F.C.) @B:9F 
EB89D:4FP D4;AB9 >B?<K9EF6B <AHBD@4J<< 8?S D4;AOI ?R89= – 6 
;46<E<@BEF< BF <I CD98L9EF6GRM<I ;A4A<=, BF GDB6AS CBA<@4A<S QFB7B 
EBB5M9A<S < <AF9D9E4 > A9@G. 

&4>, EBB5M9A<9, EBEF46?9AAB9 A4 SCBAE>B@ S;O>9, A9 A9EёF A<>4>B= 
AB6B= <AHBD@4J<< K9?B69>G, A9 ;A4RM9@G QFB7B S;O>4, AB @B:9F 5OFP 
6OEB>B<AHBD@4F<6AO@ 8?S K9?B69>4, 6?489RM97B SCBAE><@. !<>4>B= AB6B= 
<AHBD@4J<< A9 EB89D:<F < EBB5M9A<9, <;?B:9AAB9 A4 ;A4>B@B@ S;O>9, 9E?< 
97B EB89D:4A<9 A9CBASFAB <?< G:9 <;69EFAB. 

�AHBD@4J<S 9EFP I4D4>F9D<EF<>4 A9 EBB5M9A<S, 4 EBBFABL9A<S @9:8G 
EBB5M9A<9@ < 97B CBFD95<F9?9@. �9; A4?<K<S CBFD95<F9?S, IBFS 5O 
CBF9AJ<4?PAB7B, 7B6BD<FP B5 <AHBD@4J<< 59EE@OE?9AAB. 

� E?GK4SI, >B784 7B6BDSF B5 46FB@4F<;<DB64AAB= D45BF9 E 
<AHBD@4J<9= CBED98EF6B@ >4><I-?<5B F9IA<K9E><I GEFDB=EF6, B5OKAB 6 
C9D6GR BK9D98P <AF9D9EGRFES A9 EB89D:4A<9@ EBB5M9A<S, 4 F9@, E>B?P>B 
E<@6B?B6 QFB EBB5M9A<9 EB89D:<F. 

� CDBJ9EE9 B5D45BF>< <AHBD@4J<S @B:9F @9ASFP EFDG>FGDG < HBD@G. 
#D<;A4>B@ EFDG>FGDO S6?SRFES Q?9@9AFO <AHBD@4J<< < <I 6;4<@BE6S;P. 
ФBD@O CD98EF46?9A<S <AHBD@4J<< @B7GF 5OFP D4;?<KAO. "EAB6AO@< <; A<I 
S6?SRFES: E<@6B?PA4S (BEAB64A4 A4 <ECB?P;B64A<< D4;?<KAOI E<@6B?B6), 
F9>EFB64S (F9>EF – QFB E<@6B?O, D4ECB?B:9AAO9 6 BCD989?9AAB@ CBDS8>9), 
7D4H<K9E>4S (D4;?<KAO9 6<8O <;B5D4:9A<=), ;6G>B64S. 

�D<@9A<F9?PAB > >B@CPRF9DAB= B5D45BF>9 84AAOI CB8 
<AHBD@4J<9= CBA<@4RF A9>BFBDGR CBE?98B64F9?PABEFP E<@6B?<K9E><I 
B5B;A4K9A<= (5G>6, J<HD, ;4>B8<DB64AAOI 7D4H<K9E><I B5D4;B6 < ;6G>B6 < 

F.C.), A9EGMGR E@OE?B6GR A47DG;>G < CD98EF46?9AAGR 6 CBASFAB@ 
>B@CPRF9DG 6<89. �4:8O= AB6O= E<@6B? 6 F4>B= CBE?98B64F9?PABEF< 
E<@6B?B6 G69?<K<649F <AHBD@4J<BAAO= B5Nё@ EBB5M9A<S. 

� CB6E98A96AB= CD4>F<>9 F4><9 CBASF<S, >4> <AHBD@4J<S < 84AAO9, 
K4EFB D4EE@4FD<64RFES >4> E<ABA<@O. !4 E4@B@ 89?9 @9:8G A<@< <@9RFES 
D4;?<K<S. �4AAO@< A4;O649FES <AHBD@4J<S, CD98EF46?9AA4S 6 G8B5AB@ 8?S 
B5D45BF>< 6<89. �4AAO9 @B7GF 5OFP CD98EF46?9AO 6 6<89 F9>EF4, 7D4H<><, 
4G8<B-6<;G4?PAB7B DS84. #D98EF46?9A<9 84AAOI A4;O649FES S;O>B@ 
<AHBD@4F<><, CD98EF46?SRM<@ EB5B= EB6B>GCABEFP E<@6B?B6, EB7?4L9A<= < 



CD46<?, <ECB?P;G9@OI 8?S B5M9A<S, BFB5D4:9A<S, C9D984K< <AHBD@4J<< 6 
Q?9>FDBAAB@ 6<89. 

�AHBD@4J<S @B:9F EGM9EF6B64FP 6 6<89: 
1. F9>EFB6, D<EGA>B6, K9DF9:9=, HBFB7D4H<=; 
2. E69FB6OI <?< ;6G>B6OI E<7A4?B6; 
3. D48<B6B?A; 
4. Q?9>FD<K9E><I < A9D6AOI <@CG?PEB6; 
5. @47A<FAOI ;4C<E9=; 
6. :9EFB6 < @<@<><; 
7. ;4C4IB6 < 6>GEB6OI BMGM9A<=; 
8. IDB@BEB@, CBED98EF6B@ >BFBDOI C9D984RFES CB A4E?98EF6G CD<;A4>< 

< E6B=EF64 BD74A<;@B6 < F.8. 
#D98@9FO, CDBJ9EEO, S6?9A<S @4F9D<4?PAB7B <?< A9@4F9D<4?PAB7B 

E6B=EF64, D4EE@4FD<649@O9 E FBK>< ;D9A<S <I <AHBD@4J<BAAOI 
E6B=EF6, A4;O64RFES <AHBD@4J<BAAO@< B5N9>F4@< 

К4> C9D984ёFES <AHBD@4J<S? 

�AHBD@4J<S C9D984ёFES 6 HBD@9 EBB5M9A<= BF A9>BFBDB7B <EFBKA<>4 
<AHBD@4J<< > 9ё CD<ё@A<>G CBED98EF6B@ >4A4?4 E6S;< @9:8G A<@<. 
�EFBKA<> CBEO?49F C9D984649@B9 EBB5M9A<9, >BFBDB9 >B8<DG9FES 6 
C9D984649@O= E<7A4?. ЭFBF E<7A4? CBEO?49FES CB >4A4?G E6S;<. � D9;G?PF4F9 
6 CD<ё@A<>9 CBS6?S9FES CD<A<@49@O= E<7A4?, >BFBDO= 89>B8<DG9FES < 
EF4AB6<FES CD<A<@49@O@ EBB5M9A<9@ (E@. D<EGAB> 2). 

 

$<EGAB> 2  �??REFD4J<S C9D984K< <AHBD@4J<< 
#D<@9DO: 
%BB5M9A<9, EB89D:4M99 <AHBD@4J<R B CDB7AB;9 CB7B8O, C9D984ёFES 

CD<ё@A<>G (F9?9;D<F9?R) BF <EFBKA<>4 – EC9J<4?<EF4-@9F9BDB?B74 
CBED98EF6B@ >4A4?4 E6S;< – F9?96<;<BAAB= C9D984RM9= 4CC4D4FGDO < 
F9?96<;BD4. 

�<6B9 EGM9EF6B E6B<@< BD74A4@< KG6EF6 (7?4;, GIB, >B:4, S;O> < F.8.) 
6BECD<A<@49F <AHBD@4J<R <; 6A9LA97B @<D4, C9D9D454FO649F 9ё 6 
BCD989?9AAGR CBE?98B64F9?PABEFP A9D6AOI <@CG?PEB6, C9D9849F <@CG?PEO CB 
A9D6AO@ 6B?B>A4@, ID4A<F 6 C4@SF< 6 6<89 EBEFBSA<S A9=DBAAOI EFDG>FGD 



@B;74, 6BECDB<;6B8<F 6 6<89 ;6G>B6OI E<7A4?B6, 86<:9A<= < F.C., <ECB?P;G9F 
6 CDBJ9EE9 E6B9= :<;A989SF9?PABEF<. 

#9D984K4 <AHBD@4J<< CB >4A4?4@ E6S;< K4EFB EBCDB6B:849FES  
�4>B9 >B?<K9EF6B <AHBD@4J<< EB89D:<FES, > CD<@9DG, 6 F9>EF9 DB@4A4 

«�B=A4 < @<D», 6B HD9E>4I $4H4Q?S <?< 6 79A9F<K9E>B@ >B89 K9?B69>4? 
"F69F4 A4 QF< 6BCDBEO A4G>4 A9 84ёF <, CB 6E9= 69DBSFABEF<, 84EF A9 E>BDB. 
� 6B;@B:AB ?< B5N9>F<6AB <;@9D<FP >B?<K9EF6B <AHBD@4J<<? �4:A9=L<@ 
D9;G?PF4FB@ F9BD<< <AHBD@4J<< S6?S9FES E?98GRM<= 6O6B8: 6 
BCD989?9AAOI, 69EP@4 L<DB><I GE?B6<SI @B:AB CD9A95D9KP >4K9EF69AAO@< 
BEB59AABEFS@< <AHBD@4J<<, 6OD4;<FP 9ё >B?<K9EF6B K<E?B@, 4 F4>:9 
ED46A<FP >B?<K9EF6B <AHBD@4J<<, EB89D:4M9=ES 6 D4;?<KAOI 7DGCC4I 
84AAOI. 

� A4EFBSM99 6D9@S CB?GK<?< D4ECDBEFD4A9A<9 CB8IB8O > BCD989?9A<R 
CBASF<S ">B?<K9EF6B <AHBD@4J<<", BEAB64AAO9 A4 FB@, KFB <AHBD@4J<R, 
EB89D:4MGRES 6 EBB5M9A<<, @B:AB A9EFDB7B FD4>FB64FP 6 E@OE?9 9ё 
AB6<;AO <?<, <A4K9, G@9APL9A<S A9BCD989?ёAABEF< A4L<I ;A4A<= B5 
B5N9>F9. 

� >4K9EF69 98<A<JO <AHBD@4J<< �?B8 (9AABA CD98?B:<? CD<ASFP 
B8<A 5<F (4A7?. bit – binary digit – 86B<KA4S J<HD4). 

�<F 6 F9BD<< <AHBD@4J<< – >B?<K9EF6B <AHBD@4J<<, A9B5IB8<@B9 
8?S D4;?<K9A<S 86GI D46AB69DBSFAOI EBB5M9A<= (F<C4 «BD9?»-«D9L>4», 
«K9F»-«A9K9F» < F.C.). � 6OK<E?<F9?PAB= F9IA<>9 5<FB@ A4;O64RF 
A4<@9APLGR «CBDJ<R» C4@SF< >B@CPRF9D4, A9B5IB8<@GR 8?S ID4A9A<S 
B8AB7B <; 86GI ;A4>B6 «0» < «1», <ECB?P;G9@OI 8?S 6AGFD<@4L<AAB7B 
CD98EF46?9A<S 84AAOI < >B@4A8. 

�<F – E?<L>B@ @9?>4S 98<A<J4 <;@9D9A<S. !4 CD4>F<>9 K4M9 CD<-

@9AS9FES 5B?99 >DGCA4S 98<A<J4 – 54=F, D46A4S 6BEP@< 5<F4@. �@9AAB 6BE9@P 
5<FB6 FD95G9FES 8?S FB7B, KFB5O ;4>B8<DB64FP ?R5B= <; 256 E<@6B?B6 
4?H46<F4 >?46<4FGDO >B@CPRF9D4 (256=28

). 

(<DB>B <ECB?P;GRFES F4>:9 9Mё 5B?99 >DGCAO9 CDB<;6B8AO9 98<A<JO 
<AHBD@4J<<: 

1 �<?B54=F (�54=F) = 1024 54=F = 210
 54=F, 

1  97454=F ( 54=F) = 1024 �54=F = 220 54=F, 
1 �<7454=F (�54=F) = 1024  54=F = 230 54=F. 
1 &9D454=F (&54=F) = 1024 �54=F = 240 54=F, 
1 #9F454=F (#54=F) = 1024 &54=F = 250 54=F. 
К4><@< E6B=EF64@< B5?4849F <AHBD@4J<S? 

!6B=EF64 <AHBD@4J<<: 8BEFB69DABEFP, CBASFABEFP, CB?ABF4, 
8BEFGCABEFP, J9AABEFP, >D4F>BEFP, E6B96D9@9AABEFP < 8D. 



�AHBD@4J<S 8BEFB69DA4, 9E?< BA4 BFD4:49F <EF<AAB9 CB?B:9A<9 89?. 
!98BEFB69DA4S <AHBD@4J<S @B:9F CD<69EF< > A9CD46<?PAB@G CBA<@4A<R 
<?< CD<ASF<R A9CD46<?PAOI D9L9A<=. 

�BEFB69DA4S <AHBD@4J<S EB 6D9@9A9@ @B:9F EF4FP A98BEFB69DAB=, F4> 
>4> BA4 B5?4849F E6B=EF6B@ GEF4D964FP, FB 9EFP C9D9EF4ёF BFD4:4FP <EF<AAB9 
CB?B:9A<9 89?.  

�AHBD@4J<S CB?A4, 9E?< 9ё 8BEF4FBKAB 8?S CBA<@4A<S < CD<ASF<S 
D9L9A<=. �4> A9CB?A4S, F4> < <;5OFBKA4S <AHBD@4J<S E89D:<649F CD<ASF<9 
D9L9A<= <?< @B:9F CB6?9KP BL<5><. 

&BKABEFP <AHBD@4J<< BCD989?S9FES EF9C9APR 99 5?<;BEF< > D94?PAB@G 
EBEFBSA<R B5N9>F4, CDBJ9EE4, S6?9A<S < F.C. 

&9AABEFP <AHBD@4J<< ;46<E<F BF FB7B, A4E>B?P>B BA4 64:A4 8?S 
D9L9A<S ;484K<, 4 F4>:9 BF FB7B, A4E>B?P>B 6 84?PA9=L9@ BA4 A4=8ёF 
CD<@9A9A<9 6 >4><I-?<5B 6<84I 89SF9?PABEF< K9?B69>4. 

&B?P>B E6B96D9@9AAB CB?GK9AA4S <AHBD@4J<S @B:9F CD<A9EF< 
B:<849@GR CB?P;G. "8<A4>B6B A9:9?4F9?PAO >4> CD9:896D9@9AA4S CB84K4 
<AHBD@4J<< (>B784 BA4 9Mё A9 @B:9F 5OFP GE6B9A4), F4> < 9ё ;489D:>4. 

�E?< J9AA4S < E6B96D9@9AA4S <AHBD@4J<S 6OD4:9A4 A9CBASFAO@ 
B5D4;B@, BA4 @B:9F EF4FP 59ECB?9;AB=. 

�AHBD@4J<S EF4AB6<FES CBASFAB=, 9E?< BA4 6OD4:9A4 S;O>B@, A4 
>BFBDB@ 7B6BDSF F9, >B@G CD98A4;A4K9A4 QF4 <AHBD@4J<S. 

�AHBD@4J<S 8B?:A4 CD9CB8ABE<FPES 6 8BEFGCAB= (CB GDB6AR 6BE-
CD<SF<S) HBD@9. #BQFB@G B8A< < F9 :9 6BCDBEO CB-D4;AB@G <;?474RFES 6 
L>B?PAOI GK95A<>4I < A4GKAOI <;84A<SI. 

�AHBD@4J<R CB B8AB@G < FB@G :9 6BCDBEG @B:AB <;?B:<FP >D4F>B 
(E:4FB, 59; A9EGM9EF69AAOI 89F4?9=) <?< CDBEFD4AAB (CB8DB5AB, 
@AB7BE?B6AB). �D4F>BEFP <AHBD@4J<< A9B5IB8<@4 6 ECD46BKA<>4I, 
QAJ<>?BC98<SI, GK95A<>4I, 6E96B;@B:AOI <AEFDG>J<SI. 

"8AB= <; 64:A9=L<I I4D4>F9D<EF<> <AHBD@4J<< S6?S9FES 99 489>-
64FABEFP. �89>64FABEFP <AHBD@4J<< – QFB GDB69AP EBBF69FEF6<S B5D4;4, 
EB;84649@B7B E CB@BMPR <AHBD@4J<<, D94?PAB@G B5N9>FG, CDBJ9EEG, 
S6?9A<R. "F EF9C9A< 489>64FABEF< <AHBD@4J<< ;46<E<F CD46<?PABEFP 
CD<ASF<S D9L9A<S. 

�89>64FABEFP <AHBD@4J<< @B:9F 6OD4:4FPES 6 FD9I HBD@4I: E<A-

F4>E<K9E>B=, E9@4AF<K9E>B= < CD47@4F<K9E>B=. 
!<AF4>E<K9E>4S 489>64FABEFP BFB5D4:49F HBD@4?PAB-

EFDG>FGDAO9 I4D4>F9D<EF<>< <AHBD@4J<<, A9 ;4FD47<64S 99 E@OE?B6B7B 
EB89D:4A<S. !4 E<AF4>E<K9E>B@ GDB6A9 GK<FO64RFES F<C ABE<F9?S < ECBEB5 
CD98EF46?9A<S <AHBD@4J<<, E>BDBEFP 99 C9D984K< < B5D45BF><, D4;@9DO 



>B8B6 CD98EF46?9A<S <AHBD@4J<<, A489:ABEFP < FBKABEFP CD9B5D4;B64A<S 
QF<I >B8B6 < F. 8. �AHBD@4J<R, D4EE@4FD<649@GR E F4><I CB;<J<=, B5OKAB 
A4;O64RF 84AAO@<. 

!9@4AF<K9E>4S 489>64FABEFP BCD989?S9F EF9C9AP EBBF69FEF6<S B5D4;4 
B5N9>F4 E4@B@G B5N9>FG. �89EP GK<FO649FES E@OE?B6B9 EB89D:4A<9 
<AHBD@4J<<. !4 QFB@ GDB6A9 4A4?<;<DGRFES E6989A<S, BFD4:49@O9 
<AHBD@4J<9=, D4EE@4FD<64RFES E@OE?B6O9 E6S;<. &4><@ B5D4;B@, 
E9@4AF<K9E>4S 489>64FABEFP CDBS6?S9FES CD< A4?<K<< 98<AEF64 <AHBD@4J<< < 
CB?P;B64F9?S. ЭF4 HBD@4 E?G:<F 8?S HBD@<DB64A<S CBASF<= < 
CD98EF46?9A<=, 6OS6?9A<S E@OE?4, EB89D:4A<S <AHBD@4J<< < 99 
B5B5M9A<S. 

�D47@4F<K9E>4S 489>64FABEFP BFD4:49F EBBF69FEF6<9 <AHBD@4J<< 
J9?< GCD46?9A<S, D94?<;G9@B= A4 99 BEAB69. #D47@4F<K9E><9 E6B=EF64 
<AHBD@4J<< CDBS6?SRFES CD< A4?<K<< 98<AEF64 <AHBD@4J<<, CB?P;B64F9?S < 
J9?< GCD46?9A<S. !4 QFB@ GDB6A9 4A4?<;<DGRFES CBFD95<F9?PE><9 E6B=EF64 
<AHBD@4J<<, E6S;4AAO9 E CD4>F<K9E><@ <ECB?P;B64A<9@ <AHBD@4J<<, E 
EBBF69FEF6<9@ 99 J9?96B= HGA>J<< 89SF9?PABEF< E<EF9@O. 

�4:8B= HBD@9 489>64FABEF< EBBF69FEF6G9F E6BS @9D4 >B?<K9EF64 
<AHBD@4J<<. 

%<AF4>E<K9E>4S @9D4 <AHBD@4J<< BC9D<DG9F E B59;?<K9AAB= <A-

HBD@4J<9=, A9 6OD4:4RM9= E@OE?B6B7B BFABL9A<S > B5N9>FG. !4 QFB@ 
GDB6A9 B5N9@ 84AAOI 6 EBB5M9A<< <;@9DS9FES >B?<K9EF6B@ E<@6B?B6 6 QFB@ 
EBB5M9A<<. 

%9@4AF<K9E>4S @9D4 <AHBD@4J<< <ECB?P;G9FES 8?S <;@9D9A<S 
E@OE?B6B7B EB89D:4A<S <AHBD@4J<<. !4<5B?PL99 D4ECDBEFD4A9A<9 ;89EP 
CB?GK<?4 F9;4GDGEA4S @9D4, E6S;O64RM4S E9@4AF<K9E><9 E6B=EF64 
<AHBD@4J<< EB ECBEB5ABEFPR CB?P;B64F9?S CD<A<@4FP CBEFGC<6L99 
EBB5M9A<9. "9;4GDGE – QFB EB6B>GCABEFP E6989A<=, >BFBDO@< D4ECB?4749F 
CB?P;B64F9?P <?< E<EF9@4.  4>E<@4?PAB9 >B?<K9EF6B E9@4AF<K9E>B= 
<AHBD@4J<< CBFD95<F9?P CB?GK49F CD< EB7?4EB64A<< 99 E@OE?B6B7B 
EB89D:4A<S EB E6B<@ F9;4GDGEB@, >B784 CBEFGC4RM4S <AHBD@4J<S CBASFA4 
CB?P;B64F9?R < A9E9F 9@G D4A99 A9 <;69EFAO9 E6989A<S. % E9@4AF<K9E>B= 
@9DB= >B?<K9EF64 <AHBD@4J<< E6S;4A >BQHH<J<9AF EB89D:4F9?PABEF<, 
BCD989?S9@O= >4> BFABL9A<9 >B?<K9EF64 E9@4AF<K9E>B= <AHBD@4J<< > 
B5M9@G B5N9@G 84AAOI. 

#D47@4F<K9E>4S @9D4 <AHBD@4J<< BCD989?S9F 99 CB?9;ABEFP, J9AABEFP 
8?S CDBJ9EE4 GCD46?9A<S. "5OKAB J9AABEFP <AHBD@4J<< <;@9DS9FES 6 F9I :9 
98<A<J4I, KFB < J9?964S HGA>J<S GCD46?9A<S E<EF9@B=. 

ЧFB @B:AB 89?4FP E <AHBD@4J<9=? 



�AHBD@4J<R @B:AB: EB;8464FP, 6BECD<A<@4FP, ;4CB@<A4FP, 
>BC<DB64FP, B5D454FO64FP, <E>4FP, HBD@4?<;B64FP, 89?<FP A4 K4EF<, <;@9DSFP, 
D4ECDBEFD4ASFP, GCDBM4FP, D4;DGL4FP, CD9B5D4;B6O64FP, EB5<D4FP, 
>B@5<A<DB64FP, ID4A<FP < 8D. 

�E9 QF< CDBJ9EEO, E6S;4AAO9 E BCD989?9AAO@< BC9D4J<S@< A48 
<AHBD@4J<9=, A4;O64RFES <AHBD@4J<BAAO@< CDBJ9EE4@<. 

ЧFB F4>B9 B5D45BF>4 <AHBD@4J<<? 

�5D45BF>4 <AHBD@4J<< – CB?GK9A<9 B8A<I <AHBD@4J<BAAOI 
B5N9>FB6 <; 8DG7<I <AHBD@4J<BAAOI B5N9>FB6 CGF9@ 6OCB?A9A<S A9>BFBDOI 
4?7BD<F@B6. 

"5D45BF>4 S6?S9FES B8AB= <; BEAB6AOI BC9D4J<=, 6OCB?AS9@OI A48 
<AHBD@4J<9=, < 7?46AO@ ED98EF6B@ G69?<K9A<S B5Nё@4 < D4;ABB5D4;<S 
<AHBD@4J<<. 

%D98EF64 B5D45BF>< <AHBD@4J<< – QFB 6E96B;@B:AO9 GEFDB=EF64 < 
E<EF9@O, EB;84AAO9 K9?B69K9EF6B@, < 6 C9D6GR BK9D98P, >B@CPRF9D -

GA<69DE4?PA4S @4L<A4 8?S B5D45BF>< <AHBD@4J<<. 
�B@CPRF9DO B5D454FO64RF <AHBD@4J<R CGF9@ 6OCB?A9A<S A9>BFBDOI 

4?7BD<F@B6. 
�<6O9 BD74A<;@O < D4EF9A<S B5D454FO64RF <AHBD@4J<R E CB@BMPR 

E6B<I BD74AB6 < E<EF9@.  
�AHBD@4J<BAA4S 89SF9?PABEFP – QFB 89SF9?PABEFP K9?B69>4, 

E6S;4AA4S E CDBJ9EE4@< CB?GK9A<S, CD9B5D4;B64A<S, A4>BC?9A<S < 
C9D984K< <AHBD@4J<<. 

�AHBD@4J<BAA4S 89SF9?PABEFP K9?B69>4 E6S;4A4 E CD9B5D4;B64A<9@ 
6IB8AB= <AHBD@4J<< 6 6OIB8AGR. 

�IB8A4S <AHBD@4J<S – <AHBD@4J<S, >BFBDGR CB?GK49F K9?B69> <?< 
GEFDB=EF6B. 

�OIB8A4S <AHBD@4J<S – <AHBD@4J<S, >BFBD4S CB?GK49FES CBE?9 
B5D45BF>< K9?B69>B@ <?< GEFDB=EF6B@. 

�AHBD@4J<BAA4S >G?PFGD4 – – G@9A<9 J9?9A4CD46?9AAB D45BF4FP E 
<AHBD@4J<9= < <ECB?P;B64FP 8?S 99 CB?GK9A<S, B5D45BF>< < C9D984K< 
>B@CPRF9DAGR <AHBD@4J<BAAGR F9IAB?B7<R, EB6D9@9AAO9 F9IA<K9E><9 
ED98EF64 < @9FB8O. 

 

 
$<EGAB> 3 – �AHBD@4J<BAA4S 89SF9?PABEFP 6 Q>BAB@<K9E>B= EH9D9 



 

 
$<EGAB> 4 – �AHBD@4J<BAA4S 89SF9?PABEFP 6 A4G>9 < B5D4;B64A<< 

 

 
$<EGAB> 5 – �AHBD@4J<BAA4S 89SF9?PABEFP 6 <E>GEEF69 

3. �A4K9A<9 <AHBD@4F<>< CD< BE6B9A<< EC9J<4?PABEF9= !��. 
 

� EB6D9@9AAOI GE?B6<SI CD46B A4 <AHBD@4J<R < 8BEFGC > A9= <@9RF 
:<;A9AAGR J9AABEFP 8?S 6E9I K?9AB6 B5M9EF64. �98P <AHBD@4F<;4J<S 
E5?<:49F < B5N98<AS9F 98<AO@< <AF9D9E4@<, 6OD46A<649F EBJ<4?PAO9 
6B;@B:ABEF< D4;?<KAOI E?B96 < 6B;D4EFAOI 7DGCC EBJ<G@4. 

#B @A9A<R GK9AOI, L<DB>B9 6A98D9A<9 <AHBD@4J<BAAOI F9IAB?B7<= 
6 B5D4;B64F9?PAO= CDBJ9EE EB;849F A4<5B?99 5?47BCD<SFAO9 GE?B6<S 8?S 
E4@BD4;6<F<S ?<KABEF<. "8A4>B QFB CDB<EIB8<F FB?P>B 6 FB@ E?GK49, 9E?< 
<AHBD@4F<;4J<S B5D4;B64A<S BI64FO649F A9 BF89?PAO9 8<EJ<C?<AO <?< 
HBD@O CDB6989A<S ;4ASF<=, 4 BEGM9EF6?S9FES E CB;<J<= E<EF9@AB-
J9?BEFAB7B CB8IB84 > D4;6<F<R 98<AB= B5D4;B64F9?PAB= <AHBD@4J<BAAB= 
ED98O. � D4@>4I ?<KABEFAB-BD<9AF<DB64AAB7B B5GK9A<S F4>4S 
B5D4;B64F9?PA4S ED984 CB;6B?S9F >4:8B@G B5GK4RM9@GES EGM9EF69AAB 
D4;6<64FP E6B< F6BDK9E><9 ECBEB5ABEF<. #D< QFB@ BEB5B9 ;A4K9A<9 
CD<B5D9F49F HBD@<DB64A<9 G A97B ECBEB5ABEF< >D<F<K9E>< BFABE<FPES > 
D9;G?PF4F4@, <AF9DCD9F<DB64FP <I, 89?4FP B5B5M4RM<9 6O6B8O < CD<A<@4FP 
E4@BEFBSF9?PAO9 D9L9A<S. 

$B?P <AHBD@4F<>< 6 BE6B9A<< EC9J<4?PABEF< ;4>?RK49FES 6: 
 B5?97K9A<< 8BEFGC4 ;A4A<= > <AHBD@4J<< 8?S >4:8B7B K?9A4 

B5M9EF64; 
 B59EC9K9A<< GEFB=K<6B7B EFD9@?9A<S ?<KABEF< > EBFDG8A<K9EF6G, 

B5@9AG ;A4A<S@< < <AHBD@4J<9=, > EB?<84DABEF< < @BF<64J<< 89SF9?PABEF<; 
 D4;6<F<< <A8<6<8G4?PAOI < F6BDK9E><I ECBEB5ABEF9= ?<KABEF<; 
  CB6OL9A<< >64?<H<>4J<< 6 F9K9A<< 4>F<6AB= :<;A< >4:8B7B K?9A4 

B5M9EF64; 



 

 
$<EGAB> 6 – �A4K9A<9 <AHBD@4F<>< CD< BE6B9A<< EC9J<4?PABEF9= %#" 

 

 
$<EGAB> 7 – "EAB6AO9 CD46<?4 F9IA<>< 59;BC4EABEF< CD< D45BF9 ;4 #� 

 

�BCDBEO 8?S E4@B>BAFDB?S 

�4> < 8?S K97B CBS6<?4EP <AHBD@4F<>4? 
$4EE>4:<F9 B5 <AHBD@4F<>9 >4> B5 BFD4E?<, >4> B A4G>9, >4> B 

CD<>?48AB= 8<EJ<C?<A9. �4>B6O 99 J9?< < ;484K<? 
'FB F4>B9 <AHBD@4F<>4? 
#9D9K<E?<F9 < BI4D4>F9D<;G=F9 FD< 6;4<@BE6S;4AAO9 K4EF< 

<AHBD@4F<><. 
#9D9K<E?<F9 BEAB6AO9 CD<BD<F9FAO9 A4CD46?9A<S <AHBD@4F<><. 
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