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�?S E6B97B D4ECDBEFD4A9A<S E9F96O9 K9D6< <ECB?P;GRF D4;ABB5D4;AO9 >B@CPRF9DAO9 
< @B5<?PAO9 E9F<: Q?9>FDBAAGR CBKFG, E<EF9@O B5@9A4 @7AB69AAO@< EBB5M9A<S@<, 
H4=?BB5@9AAO9 (P2P) < IRC-E9F<, LAN, E9F< B5@9A4 84AAO@< @9:8G @B5<?PAO@< 
GEFDB=EF64@< (F9?9HBA4@<, >4D@4AAO@< >B@CPRF9D4@<) < F. 8.  

!9>BFBDO9 K9D6< B5?484RF E6B=EF64@< 8DG7<I D4;AB6<8ABEF9= 6D98BABEAB7B 
CDB7D4@@AB7B B59EC9K9A<S. !4CD<@9D, A9>BFBDO9 K9D6< EB89D:4F FDBSAE><9 HGA>J<< <?< 
ECBEB5AO ;4D4:4FP 6OCB?AS9@O9 H4=?O A4 ?B>4?PAB@ 8<E>9, F. 9. <@9RF E6B=EF6B FDBSAE>B= 
CDB7D4@@O </<?< >B@CPRF9DAB7B 6<DGE4.  
2. �;0AA8G5A:85 :><?LNB5@=K5 28@CAK. � 84AAB= >4F97BD<< BFABESFES CDB7D4@@O, 
D4ECDBEFD4ASRM<9 E6B< >BC<< CB D9EGDE4@ ?B>4?PAB7B >B@CPRF9D4 E J9?PR:  
 CBE?98GRM97B ;4CGE>4 E6B97B >B84 CD< >4><I-?<5B 89=EF6<SI CB?P;B64F9?S;  
 84?PA9=L97B 6A98D9A<S 6 8DG7<9 D9EGDEO >B@CPRF9D4.  

� BF?<K<9 BF K9D69=, 6<DGEO A9 <ECB?P;GRF E9F96OI E9D6<EB6 8?S CDBA<>AB69A<S A4 
8DG7<9 >B@CPRF9DO. �BC<S 6<DGE4 CBC4849F A4 G84?TAAO9 >B@CPRF9DO FB?P>B 6 FB@ E?GK49, 



9E?< ;4D4:9AAO= B5N9>F CB >4><@-?<5B A9 ;46<ESM<@ BF HGA>J<BA4?4 6<DGE4 CD<K<A4@ 
B>4;O649FES 4>F<6<;<DB64AAO@ A4 8DG7B@ >B@CPRF9D9, A4CD<@9D:  
 CD< ;4D4:9A<< 8BEFGCAOI 8<E>B6 6<DGE CDBA<> 6 H4=?O, D4ECB?B:9AAO9 A4 E9F96B@ 
D9EGDE9; 
 6<DGE E>BC<DB64? E95S A4 ENT@AO= ABE<F9?P <?< ;4D4;<? H4=?O A4 A9@; 
 CB?P;B64F9?P BFBE?4? Q?9>FDBAAB9 C<EP@B E ;4D4:9AAO@ 6?B:9A<9@. 
3. &@>O=A:85 ?@>3@0<<K. � 84AAGR >4F97BD<R 6IB8SF CDB7D4@@O, BEGM9EF6?SRM<9 
D4;?<KAO9 A9E4A>J<BA<DB64AAO9 CB?P;B64F9?9@ 89=EF6<S: E5BD <AHBD@4J<< < 99 C9D984KG 
;?BG@OL?9AA<>G, 99 D4;DGL9A<9 <?< ;?BA4@9D9AAGR @B8<H<>4J<R, A4DGL9A<9 
D45BFBECBEB5ABEF< >B@CPRF9D4, <ECB?P;B64A<9 D9EGDEB6 >B@CPRF9D4 6 A95?47B6<8AOI 
J9?SI.  

"F89?PAO9 >4F97BD<< FDBSAE><I CDB7D4@@ A4ABESF GM9D5 G84?9AAO@ >B@CPRF9D4@ < 
E9FS@, A9 A4DGL4S D45BFBECBEB5ABEFP ;4D4:9AAB7B >B@CPRF9D4 (A4CD<@9D, FDBSAE><9 
CDB7D4@@O, D4;D45BF4AAO9 8?S @4EE<DB64AAOI DoS-4F4> A4 G84?TAAO9 D9EGDEO E9F<).  
4. %0:5@A:85 CB8;8BK < CDBK<9 6D98BABEAO9 CDB7D4@@O. � 84AAB= >4F97BD<< BFABESFES:  
 GF<?<FO 46FB@4F<;4J<< EB;84A<S 6<DGEB6, K9D69= < FDBSAE><I CDB7D4@@ (>BAEFDG>FBDO);  
 CDB7D4@@AO9 5<5?<BF9><, D4;D45BF4AAO9 8?S EB;84A<S 6D98BABEAB7B #";  
 I4>9DE><9 GF<?<FO E>DOF<S >B84 ;4D4:9AAOI H4=?B6 BF 4AF<6<DGEAB= CDB69D>< 
(L<HDB64?PM<>< H4=?B6);  
 «;?O9 LGF><», ;4FDG8ASRM<9 D45BFG E >B@CPRF9DB@;  
 CDB7D4@@O, EBB5M4RM<9 CB?P;B64F9?R ;4698B@B ?B:AGR <AHBD@4J<R B E6B<I 
89=EF6<SI 6 E<EF9@9;  
 CDBK<9 CDB7D4@@O, F9@ <?< <AO@ ECBEB5B@ A4@9D9AAB A4ABESM<9 CDS@B= <?< 
>BE69AAO= GM9D5 84AAB@G <?< G84?TAAO@ >B@CPRF9D4@. 

$GF><F (Rootkit) - CDB7D4@@4 <?< A45BD CDB7D4@@, <ECB?P;GRM<I F9IAB?B7<< 
EB>DOF<S E<EF9@AOI B5N9>FB6 (H4=?B6, CDBJ9EEB6, 8D4=69DB6, E9D6<EB6, >?RK9= D99EFD4, 
BF>DOFOI CBDFB6, EB98<A9A<= < CD.) CBED98EF6B@ B5IB84 @9I4A<;@B6 E<EF9@O.  

� E<EF9@9 Windows CB8 F9D@<AB@ DGF><F CD<ASFB EK<F4FP CDB7D4@@G, >BFBD4S 
6A98DS9FES 6 E<EF9@G < C9D9I64FO649F E<EF9@AO9 HGA>J<<, <?< CDB<;6B8<F ;4@9AG 
E<EF9@AOI 5<5?<BF9>. #9D9I64F < @B8<H<>4J<S A<;>BGDB6A96OI API HGA>J<= 6 C9D6GR 
BK9D98P CB;6B?S9F F4>B= CDB7D4@@9 8BEF4FBKAB >4K9EF69AAB @4E><DB64FP E6B9 CD<EGFEF6<9 6 
E<EF9@9, ;4M<M4S 99 BF B5A4DG:9A<S CB?P;B64F9?9@ < 4AF<6<DGEAO@ #". �DB@9 FB7B, 
@AB7<9 DGF><FO @B7GF @4E><DB64FP CD<EGFEF6<9 6 E<EF9@9 ?R5OI BC<E4AAOI 6 97B 
>BAH<7GD4J<< CDBJ9EEB6, C4CB> < H4=?B6 A4 8<E>9, >?RK9= 6 D99EFD9.  AB7<9 DGF><FO 
GEF4A46?<64RF 6 E<EF9@G E6B< 8D4=69DO < E9D6<EO (BA< 9EF9EF69AAB F4>:9 S6?SRFES 
«A96<8<@O@<»).  

� CBE?98A99 6D9@S G7DB;4 DGF><FB6 EF4AB6<FES 6E9 5B?99 4>FG4?PAB=, F.>. 
D4;D45BFK<>< 6<DGEB6, FDBSAE><I CDB7D4@@ < LC<BAE>B7B CDB7D4@@AB7B B59EC9K9A<S 
A4K<A4RF 6EFD4<64FP DGF><F-F9IAB?B7<< 6 E6B< 6D98BABEAO9 CDB7D4@@O. "8A<@ <; 
>?4EE<K9E><I CD<@9DB6 @B:9F E?G:<FP FDBSAE>4S CDB7D4@@4 Trojan-Spy.Win32.Qukart, 
>BFBD4S @4E><DG9F E6B9 CD<EGFEF6<9 6 E<EF9@9 CD< CB@BM< DGF><F-F9IAB?B7<<. �9 RootKit-
@9I4A<;@ CD9>D4EAB D45BF49F 6 Windows 95, 98, ME, 2000 < XP.  

%B6D9@9AAO9 4AF<6<DGEAO9 CDB7D4@@O B59EC9K<64RF >B@C?9>EAGR ;4M<FG 
CDB7D4@@ < 84AAOI A4 >B@CPRF9D9 BF 6E9I F<CB6 6D98BABEAOI CDB7D4@@ < @9FB8B6 <I 
CDBA<>AB69A<S A4 >B@CPRF9D (�AF9DA9F, ?B>4?PA4S E9FP, Q?9>FDBAA4S CBKF4, EN9@AO9 
ABE<F9?< <AHBD@4J<<). �B?PL<AEF6B 4AF<6<DGEAOI CDB7D4@@ EBK9F49F 6 E959 HGA>J<< 
CBEFBSAAB= ;4M<FO (4AF<6<DGEAO= @BA<FBD) < HGA>J<< ;4M<FO CB FD95B64A<R 
CB?P;B64F9?S (4AF<6<DGEAO= E>4A9D). 

 9:E9F96B= Q>D4A 4 QFB CDB7D4@@4, GEF4AB6?9AA4S A4 CB?P;B64F9?PE>B@ >B@CPRF9D9 
< CD98A4;A4K9AA4S 8?S ;4M<FO BF A9E4A>J<BA<DB64AAB7B 8BEFGC4 > >B@CPRF9DG. �DG7B9 
D4ECDBEFD4A9AAB9 A4;64A<9 E9F96B7B Q>D4A4 4 H4=9D6B? BF 4A7?<=E>B7B F9D@<A4 firewall. 
�AB784 E9F96B= Q>D4A A4;O64RF 9M9 5D4A8@4GQDB@ (A9@. brandmauer) 4 QFB A9@9J><= 
Q>6<64?9AF E?B64 firewall. "EAB6A4S ;484K4 E9F96B7B Q>D4A4 4 A9 CDBCGE>4FP (H<?PFDB64FP) 



C4>9FO, A9 CB8IB8SM<9 CB8 >D<F9D<<, BCD989?TAAO9 6 >BAH<7GD4J<< E9F96B7B Q>D4A4. 
 9:E9F96B= Q>D4A CB;6B?S9F: 
 �?B><DB64FP I4>9DE><9 4F4><; 
 !9 8BCGE>4FP CDBA<>AB69A<9 E9F96OI K9D69=; 
 #D9CSFEF6B64FP FDBSAE><@ CDB7D4@@4@ BFCD46?SFP >BAH<89AJ<4?PAGR <AHBD@4J<R 
B CB?P;B64F9?9 < >B@CPRF9D9. 
�040=85. � BC9D4J<BAAB= E<EF9@9 Windows CDB69D<FP 6O5D4AAO9 B5N9>FO A4 A4?<K<9 
6D98BABEAOI B5N9>FB6, 6OCB?A<FP ?9K9A<9 <?< G84?9A<9 ;4D4:9AAOI B5N9>FB6 

 
#>@O4>: @01>BK 

1) �4CGEF<FP A4 6OCB?A9A<9 4AF<6<DGEAGR CDB7D4@@G. 
2) �4CGEF<FP B5AB6?9A<9 <; >BAF9>EFAB7B @9AR. 
3) �OCB?A<FP CDB69D>G EN9@AB7B ABE<F9?S. 
4) �OCB?A<FP CDB69D>G ?B>4?PAB7B 8<E>4. 
5) "FK9F B D45BF9 4AF<6<DGEAB= EB89D:<F <AHBD@4J<R B D9;G?PF4F4I CDB69D><. 

 
�>=B@>;L=K5 2>?@>AK 
"A=>2=0O G0ABL 

1. �4=F9 CBASF<9 >B@CPRF9DAB7B 6<DGE4. 
2. �4><9 G7DB;O <AHBD@4J<< ECBEB5AO A4A9EF< 6D98BABEAO9 CDB7D4@@O? 
3. �?S K97B CD98A4;A4K9AO 4AF<6<DGEAO9 CDB7D4@@O? 
4. �4>B6O HGA>J<< 5D4A8@4GQD4? 
5. � K9@ D4;A<J4 @9:8G 4AF<6<DGEAO@< E>4A9D4@< < @BA<FBD4@<? 
6. �4><9 EGM9EF6GRF CD<;A4>< ;4D4:9A<S >B@CPRF9DAO@ 6<DGEB@? 
7. +FB A9B5IB8<@B E89?4FP 6 C9D6GR BK9D98P 6 E?GK49 ;4D4:9A<S >B@CPRF9DAO@ 
6<DGEB@?  

�>?>;=8B5;L=0O G0ABL 
8. �4>B6O I4D4>F9DAO9 BEB59AABEF< >B@CPRF9DAOI 6<DGEB6 >4> F<C4 6D98BABEAOI 
CDB7D4@@?  

9. �4><9 EGM9EF6GRF F<CO >B@CPRF9DAOI 6<DGEB6?  
10. �4> E9F96O9 K9D6< CDBA<>4RF A4 >B@CPRF9D? 
11. �4><9 6D98BABEAO9 89=EF6<S 6OCB?ASRF FDBSAE><9 CDB7D4@@O?  
12. �4><9 F<CO I4>9DE><I 4F4> < @9FB8O ;4M<FO BF A<I EGM9EF6GRF?  
13. � >4>B@G F<CG 6D98BABEAOI CDB7D4@@ BFABESFES DGF><FO? 
14. #D<698<F9 >?4EE<H<>4J<R 4AF<6<DGEAOI CDB7D4@@. #D<698<F9 CD<@9DO. 

 

#@0:B8G5A:0O @01>B0 5 &5AB8@>20=85 ?@>3@0<<>9 B5AB8@>20=8O 8 
2>AAB0=>2;5=8O 

 

&5;L: <;GK<FP ED98G CDB7D4@@<DB64A<S A4 CD<@9D9 Qbasic, BFD45BF4FP A46O>< 6OK<E?9A<S 
4D<H@9F<K9E><I 6OD4:9A<= 6 Qbasic, A4GK<FPES EBEF46?SFP CDBEF9=L<9 CDB7D4@@O ?<A9=AB= 
EFDG>FGDO; 
 
�040G0: EBEF46?9A<9 CDB7D4@@ ?<A9=AB= EFDG>FGDO A4 S;O>9 Qbasic 
"A=0I5=85: - D9>B@9A8G9@O9 <AHBD@4J<BAAO9 <EFBKA<><: >BAEC9>F ?9>J<= 
 
)"� $��"&/: 

1. #DBK<F4FP GE?B6<S ;484K< 
2. "CD989?<FP <EIB8AO9 84AAO9 < D9;G?PF4F 
3. #DBK<F4FP �D4F><9 F9BD9F<K9E><9 E6989A<S 8?S 6BECB?A9A<S 84AAOI G E95S 6 C4@SF< 
4. #BEFDB<FP 5?B>-EI9@G 
5. !4C<E4FP CDB7D4@@G A4 4?7BD<F@<K9E>B@ S;O>9 Qbasic 

 
 



&9BD9F<K9E><9 E6989A<S: 
"A=>2=K5 ?>=OB8O O7K:0 Qbasic 

#@>3@0<<0 3 QFB HBD@4 CD98EF46?9A<S 4?7BD<F@4 8?S <ECB?A9A<S 97B @4L<AB=. 
#B8 O7K:>< ?@>3@0<<8@>20=8O (/#) CBA<@4RF EB6B>GCABEFP ED98EF6 < CD46<? CD98EF46?9A<S 
4?7BD<F@4 6 6<89, CD<9@?9@B@ 8?S >B@CPRF9D4. 
�B@4A8O A4 S;O>9 CDB7D4@@<DB64A<S A4;O64RFES BC9D4FBD4@< 
+FB5O A4K4FP D45BFG E QBasic, A48B ;4CGEF<FP CDB7D4@@G QBasic.exe. 
#BE?9 ;4CGE>4 QBasic A4 Q>D4A9 CBS6<FES B>AB: 
#BE?9 A4C<E4A<S CDB7D4@@O, KFB5O 99 CDBE@BFD9FP, A48B A4:4FP >?46<LG F5. CDB7D4@@4 5G89F 
<ECB?A9A4 6 E?GK49 BFEGFEF6<S E<AF4>E<K9E><I BL<5B>. #D< 8BCGE>9 BL<5>< CBE?9 ;4CGE>4 
CDB7D4@@O A4 Q>D4A9 CBS6<FES B>AB E EBB5M9A<9@ B5 BL<5>9.  B:AB 6O5D4FP >ABC>G %?@02:0, 
KFB5O CB?GK<FP <AHBD@4J<R B 8BCGM9AAB= BL<5>9, ?<5B A4:4FP >?46<LG Enter <?<Esc. #BE?9 
BEGM9EF6?S9FES 6B;6D4F 6 B>AB D984>F<DB64A<S, 789 >GDEBD 5G89F A4IB8<FPES 6 FB@ @9EF9, 789 5O?4 
8BCGM9A4 BL<5>4. #BE?9 <ECD46?9A<S BL<5B> @B:AB ;4CGEF<FP CDB7D4@@G E @9EF4, 789 BA4 
CD9D64?4EP3 F5, ;4CGEF<FP CDB7D4@@G EA4K4?43 Shift+F5. A4:4F<9@ >?46<L< Alt BEGM9EF6?S9FES 

CBC484A<9 6 
@9AR. 
�?S C9D9IB84 
A4 DGEE><= S;O> 
CD98A4;A4K9AB 
CD46B9 
EBK9F4A<9 
>?46<L Ctrl+Sh

ift, A4 
4A7?<=E><=–
 ?96B9 
EBK9F4A<9 
>?46<L Ctrl+Sh

ift 
�?H46<F QBasic
 EB89D:<F 6 
E959 

E?98GRM<9 E<@6B?O: 
1. ;47?46AO9 5G>6O ?4F<AE>B7B 4?H46<F4; 
2. 4D45E><9 J<HDO; 
3. D4;89?<F9?<; , ; . : ' (4CBEFDBH) " ( ) % (J9?4S 69?<K<A4), & (8?<AAB9 J9?B9 K<E?B), (CDB59?), ! (CD<;A4> 
69M9EF69AAB= 69?<K<AO), # (CD<;A4> 6FBDB= FBKABEF<), $ (F9>EFB64S 69?<K<A4); 

4. ;A4>< 4D<H@9F<K9E><I BC9D4J<=: +, -, *, / (89?9A<9), ^ (6B;6989A<9 6 EF9C9AP), \ (89?9A<9 A4J9?B), 
« "�» (89?9A<9 CB @B8G?R); 

5. ;A4>< BC9D4J<= BFABL9A<=: , (A9 D46AB), =, 
 
�E?< A9B5IB8<@B 6OK<E?<FP ;A4K9A<9 4D<H@9F<K9E>B7B 6OD4:9A<S <?< A9E>B?P><I 4D<H@9F<K9E><I 
6OD4:9A<=, FB A9B5S;4F9?PAB EBEF46?SFP CDB7D4@@G.  B:AB <ECB?P;B64FP 1�  6 D9:<@9 
A9CBED98EF69AAB7B EK9F4. 
�?S QFB7B A9 AG:AB 89?4FP A<>4><I EC9J<4?PAOI C9D9IB8B6, CBFB@G KFB CD< 6>?RK9A<< 1�  
A4IB8<FES 6 QFB@ D9:<@9. 
�?S FB7B KFB5O CDB<;69EF< 6OK<E?9A<S, 8BEF4FBKAB CBE?9 BC9D4FBD4 PRINT A45D4FP AG:AB9 
6OD4:9A<9. 

?@8<5@: !4IB:89A<9 ;A4K9A<S 4D<H@9F<K9E>B7B 6OD4:9A<S  6 QBasic 5G89F 6O7?S89FP 
E?98GRM<@ B5D4;B@3 

PRINT 23*456-12/35+ SQR(56) 
#BE?9 ;4CGE>4 CDB7D4@@O A4 <ECB?A9A<9 A4:4F<9@ >?46<L< F5 5G89F CB?GK9AB ;A4K9A<9 84AAB7B 
4D<H@9F<K9E>B7B 6OD4:9A<S: 10495.14. 
"C9D4FBD PRINT 6 QBasic CD98A4;A4K9A 8?S 6O6B84 84AAOI A4 Q>D4A. �E?< CBE?9 
BC9D4FBD4 PRINT 6;SFP ?R5GR CBE?98B64F9?PABEFP E<@6B?B6 6 >46OK><, FB QF4 CBE?98B64F9?PABEFP < 
5G89F 6O6989A4 A4 Q>D4A. 
 
 
����!�/ � #$��&�'�%�"� $��"&�: 



�040=85 №1. !4C<E4FP CDB7D4@@G, >BFBD4S 6O6989F A4 Q>D4A �4L< (�" < 48D9E @9EFB:<F9?PEF64. 
�040=85 №2. !4C<E4FP CDB7D4@@G 6OK<E?9A<S 6OD4:9A<S: 

 CD<  

�040=85 №3. "B25B8BL =0 2>?@>AK: 

1. +FB F4>B9 CDB7D4@@4? 

 

1. +FB A4;O649FES BC9D4FBDB@? 
 

1. �4> BEGM9EF6?S9FES CDBE@BFD D9;G?PF4F4 
CDB7D4@@O 6 Qbasic? 

 

1. �?S K97B CD98A4;A4K9A BC9D4FBD INPUT 6 
Qbasic? 

 

1. �4> A4=F< ;A4K9A<9 4D<H@9F<K9E>B7B 
6OD4:9A<S 6 Qbasic? 

 

 
�040=85 №4. #DBF9EF<DB64FP CDB7D4@@G 8?S ;484K< №1 < ;4C<E4FP E6B< 84AAO9 6 F45?<JG: 
 

�A4K9A<S C9D9@9AAB= x �A4K9A<S HGA>J<< y 
�040=85 №5. #DBF9EF<DB64FP CDB7D4@@G 8?S ;484K< №2 < ;4C<E4FP E6B< 84AAO9 6 F45?<JG: 
 

�A4K9A<S C9D9@9AAB= x �A4K9A<S HGA>J<< y 
 
�040=85 №6. "B25B8BL =0 2>?@>AK: 

1. �4>4S CDB7D4@@4 A4;O649FES ��!��!"�? 
 

1. '>4:<F9 B5M<= 6<8 ��!��!"� %&$'�&'$/ 
6 Qbasic? 

 

1. '>4:<F9 GE?B6AB9 B5B;A4K9A<9 5?B>-EI9@O 
?<A9=AB= EFDG>FGDO 

 

1. '>4:<F9 BEAB6AO9 BC9D4FBDO ?<A9=AB= 
EFDG>FGDO 

 

 
�040=85 №7. %45;0BL 2K2>4 > ?@>45;0==>9 @01>B5. 
 
 
$57C;LB0B 45OB5;L=>AB8: 5?B>-EI9@4, CDB7D4@@4 
 
�@8B5@88 >F5=:8: 
«5» - EF46<FPES ;4 CD46<?PAB9 6OCB?A9A<9 6E9I CD4>F<K9E><I ;484A<=(6 ;484A<=) 
«4» - EF46<FPES ;4 CD46<?PAB9 6OCB?A9A<9 6E9I CD4>F<K9E><I ;484A<=, AB E A95B?PL<@< BL<5>4@< 



«3» - EF46<FPES ;4 CD46<?PAB9 6OCB?A9A<9 6E9I CD4>F<K9E><I ;484A<=, AB E S6AO@< 7DG5O@< 
BL<5>4@< 
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EFB=>< (CB8CSFA<><). &<C >D9C9:4 CD<6989A 6 CD<?B:9A<< A.  

"CD989?<F9 D4ECB?B:9A<9 >D9C9:AOI BF69DEF<= 8?S <@9RM9=ES E<EF9@AB= C?4FO. 

$4ECB?B:9A<9 EFB9> A4 @BAF4:AB= C?BM48>9 >BDCGE4 8B?:AB FBKAB EBBF69FEF6B64FP 

D4ECB?B:9A<R @BAF4:AOI BF69DEF<= C?4FO. �E?< @9F4??<K9E><9 EFB=>< A9 A4IB8SFES CB8 



BF69DEF<9@ C?4FO, FB BA< 5G8GF A4IB8<FPES, CB8 8BDB:>4@< C?4FO, KFB CD<6989F > 

>BDBF>B@G ;4@O>4A<R < 6OIB8G C?4FO <; EFDBS.  #D<@9D A4 D<EGA>9 1. 

 

$<EGAB> 1 3 %FB=><, GEF4AB6?9AAO9 A4 D4@9 >BDCGE4 #1�  
 

'EF4AB6<F9 @9F4??<K9E><9 EFB=>< FBKAB CB8 @9F4??<;<DB64AAO9 @BAF4:AO9 BF69DEF<S, 4 

C?4EF@4EEB6O9 EFB=>< 3 CB8 A9 @9F4??<;<DB64AAO9 @BAF4:AO9 BF69DEF<S (D<EGAB> 2). !4 

D<EGA>9 3 CD<6989A CD<@9D GEF4AB6>< @BAF4:AB= EFB=><. 

�A<@4A<9! #D< H<>E4J<< EFB9> 5G8PF9 4>>GD4FAO, A9 EBD6<F9 D9;P5G. 

 

  



4) 5) 

 

$<EGAB> 2 3 �<8 EFB9>: 4) C?4EF@4EEB64S; 5) @9F4??<K9E>4S 

 

$<EGAB> 3 3  BAF4: EFB=>< 
 

'EF4AB6<F9 I\O Plate. 'EF4AB6>4 C?4A>< CDB<;6B8<FES <;AGFD< >BDCGE4 #1� . #?4A>4 

>D9C<FES 6 >BDCGE9 E A95B?PL<@ GE<?<9@ 8?S H<>E4J<<. #DB:<@4=F9 C?4A>G FBDJB@ 

BF69DF><, E@BFD< D<EGAB> 4.  



�A<@4A<9! �D4S BEFDO9 3 5G8PF9 4>>GD4FAO. 

 
$<EGAB> 4 3  BAF4: I\O Plate 

'EF4AB6<F9 @4F9D<AE>GR C?4FG 6 >BDCGE. �BAF4>FAO9 6OEFGCO C?4A>< 8B?:AO 

D4ECB?474FPES E69DIG ;4M<FAOI >B:GIB6 >B@CBA9AFB6 C?4FO, E@BFD< D<EGAB> 5. 

 

 

$<EGAB> 5 3 $4ECB?B:9A<9 >BAF4>FAOI 6OEFGCB6 I\O Plate 
 

�4H<>E<DG=F9 C?4FG 6<AF4@<. �D9C9:AO9 6<AFO ;46<AK<64RFES K9D9; @9F4??<;<DB64AAO9 

@BAF4:AO9 BF69DEF<S C?4FO 6 D9;P5B6O9 BF69DEF<S EFB9>. 

3) 'EF4AB6<F9 5?B> C<F4A<S 6 >BDCGE, E?98GS <AEFDG>J<<: 

'EF4AB6<F9 5?B> C<F4A<S 6 BFE9> CB A4CD46?SRM<@, E@BFD< D<EGAB> 6. 



 

$<EGAB> 6 3 'EF4AB6>4 5?B>4 C<F4A<S 
 

�4>D9C<F9 5?B> C<F4A<S @BAF4:AO@< 6<AF4@<. &<C >D9C9:4 CD<6989A 6 CD<?B:9A<< A.  

#D<@9D >D9C9:4 CD<6989A A4 D<EGA>9 7. 

 

$<EGAB> 7 3 (<>E4J<S 5?B>4 C<F4A<S 
 



#B8>?RK<F9 D4;N9@O C<F4A<S 6 EBBF69FEF6<< E >?RK4@< D4;N9@B6 < @4D><DB6>B=: 

 24+4 pin 3 G598<F9EP, KFB >?RK ;4M9?>AGF, >4> A4 D<EGA>9 8. 

 

$<EGAB> 8 3 �?RK D4;N9@4 ATX 24+4 pin 

 ATX 12V 3 G598<F9EP, KFB >?RK ;4M9?>AGF, >4> A4 D<EGA>9 9. 

 

$<EGAB> 9 3 $4;N9@ ATX 12V 
 

4) #B8>?RK<F9 F_PANEL, E?98GS <AEFDG>J<<: 



";A4>B@PF9EP E HD47@9AFB@ F9IA<K9E>B= 8B>G@9AF4J<9= (D<EGAB> 10 5) </<?< E ?979A8B= 

(@4D><DB6>B=) (D<EGAB> 10 a) > >BAF4>F4@ F_PANEL A4 E4@B= C?4F9: 

  

4) 5) 

 

$<EGAB> 10 3 F_PANEL: 4) 6<8 A4 @4F9D<AE>B= C?4F9; 5) HD47@9AF 8B>G@9AF4J<< A4 
@4F9D<AE>GR C?4FG 

 

"CD989?<F9, >4><9 <; <@9RM<IES 6 >BDCGE9 >BAF4>FAO9 C4DO (D<EGAB> 11), A9B5IB8<@B 

CB8>?RK<FP > F_PANEL: 

 

$<EGAB> 11 3 �BAF4>FAO9 C4DO 8?S F_PANEL 
 

"5B;A4K9A<9 < HGA>J<BA4? >BAF4>FAOI C4D: 

POWER SW 3 6>?RK9A<9 / 6O>?RK9A<9 C<F4A<S. 

RESET 3 CB?AO= E5DBE >B@CPRF9D4. 

HDD LED 3 E69FB8<B8AO= <A8<>4FBD D45BFO :9EFB>B7B 8<E>4. 

POWER LED 3 >BAF4>FO E69FB8<B84 <A8<>4J<< 6>?RK9AAB7B C<F4A<S. 



SPEAKER 3 8<A4@<> 8?S ;6G>B6B= E<7A4?<;4J<<. 

#BE>B?P>G <EFBKA<>B@ E69F4 S6?SRFES E69FB8<B8O, <@99F ;A4K9A<9 CB?SDABEFP 

CB8>?RK9A<S <I D4;N9@B6. � >BAF4>FAOI C4D4I B5OKAB CDB6B8, <@9RM<= A959?O= J69F 3 

QFB [+]. �E?< CB8>?RK<FP C4DG A4B5BDBF, FB E69FB8<B8 A9 5G89F E69F<FPES.  

!4 D<EGA>9 12 CD<6989A4 CB8>?RK9AA4S F_PANEL (6<8 E69DIG, 6<8 E 5B>G). 

  

4) 5) 

$<EGAB> 12 3 F_PANEL: 4) 6<8 E 5B>G; 5) 6<8 E69DIG 
5) !4C<L<F9 BEB59AABEF< CB8>?RK9A<S 5?B>4 C<F4A<S AT < ATX: 

 

 

 

 

�BCDBEO > ;4M<F9 ?45BD4FBDAB= D45BFO: 
1) '>4:<F9 BEAB6AO9 I4D4>F9D<EF<>< >BDCGEB6 #1� . 

2) �4><9 F<CO EFB9> (CB8CSFA<>B6) 8?S GEF4AB6>< @4F9D<AE><I C?4F A4<5B?99 

D4ECDBEFD4A9AO? 

3) '>4:<F9 CBDS8B> GEF4AB6>< @4F9D<AE>B= C?4FO < 5?B>4 C<F4A<S 6 >BDCGE. 

  



#@0:B8G5A:0O @01>B0 10  

$0AG5B ?>B@51;O5<>9 <>I=>AB8 #� ?@8 ?>4:;NG5=88 ��#. 

$4EK9F @BMABEF< /6O5BD �EFBKA<>4 �9EC9D95B=AB7B #<F4A<S ��# /UPS  

1. %BEF46PF9 C9D9K9AP ;4M<M49@B7B B5BDG8B64A<S.  

2. #B8EK<F4=F9 EG@@4DAB9 AB@<A4?PAB9 CBFD95?9A<9 B5BDG8B64A<S  

3. "CD989?<F9, 9EFP ?< G �4E A47DG;>4 E CGE>B6O@< FB>4@< (Q?9>FDB86<74F9?<, 
>BA8<J<BA9DO, A4EBEO). �BA8<J<BA9D <@99F CGE>B6B= FB> 3-5 AB@<A4?PAB7B CBFD95?9A<S, 
B5OKAO= 4E<AIDBAAO= 86<74F9?P 6-8 AB@<A4?PAB7B CBFD95?9A<S. #BEK<F4=F9 CBFD95?9A<9 
A47DG;>< E GK9FB@ CGE>B6OI FB>B6.  

4. "CD989?<F9 A9B5IB8<@B9 6D9@S 46FBAB@AB= D45BFO A47DG;><.  

5. #B8G@4=F9, 5G89F ?< D4EF< A47DG;>4 6 5?<:4=L99 6D9@S < A48B ?< A4 QFB GK9EFP 6 D4EK9F4I 
6. #B8G@4=F9, AG:A4 ?< �4@ BF>4;BGEFB=K<64S E<EF9@4 59EC9D95B=AB7B C<F4A<S N+1 
 BMABEFP B8<ABKAB7B ��# (E<EF9@O 59; D9;9D6AB7B @B8G?S) 6O5<D49FES <EIB8S <; 2 
69?<K<A 3 KFB 5B?PL9:  

 (!B@<A4?PA4S A47DG;>4 + $BEF)*1,2 - GK9F FB7B, KFB ��# 8B?:9A 5OFP ;47DG:9A A4 80%  

 ��# E GK9FB@ C9D97DG;BKAB= ECBEB5ABEF< (K4EFB 8B 150% A4 30 E9>) 8B?:9A CB>DO64FP 
CGE>B6O9 FB>< A47DG;>< #D<@9D - >4> 6O5D4FP ��#/UPS 8?S ;4M<FO >B@CPRF9DAB= E9F< <; 
180 >B@CPRF9DB6:  

 80 LF. <@9RF 17-19 8R=@B6O9 :/> @BA<FBDO = 80 I 250 �� = 20 >��  

 100 LF. <@9RF 15’ 1�& @BA<FBD = 100 I 300 �� = 30 >��  

 5 E9D69DB6 = 5 I 800 �� = 4 >��  &9?9HBAA4S EF4AJ<S A4 200 AB@9DB6 = 2 >��  

 10 ?4;9DAOI CD<AF9DB6 = 10 I 600 �� = 6 >�� (@B:AB 6>?RK<FP < 6 5OFB6GR E9FP)  

 �BA8<J<BA9D E9D69DAB=: AB@<A4?PAO= FB> 10� (10� I 220 � = 2.2 >��), CGE>B6B= FB> 
B>B?B 50� (10-12 >��)  

 #B:4DA4S < BID4AAO9 E<7A4?<;4J<< = 2 >�� �FB7B EG@@4DAB9 CBFD95?9A<9 A47DG;>< 66 
>��. % GK9FB@ D9>B@9A8B64AAB7B ;4C4E4 20% < 6B;@B:ABEF< DBEF4 A47DG;>< 6 5G8GM9@, 
AG:9A ��# 80 >��.  

#GE>B6B= FB> >BA8<J<BA9D4 6 84AAB@ CD<@9D9 @B:AB A9 GK<FO64FP, F.>. CGE>B6B9 
CBFD95?9A<9 EBEF46?S9F 74-76 >��, KFB @9APL9 @BMABEF< CB8B5D4AAB7B ��# � @B89?PAB@ 
DS8G Powerware - QFB ��# Powerware 9390 80 >�� �D4F><9 84AAO9 CB @BMABEF< 
B5BDG8B64A<S:  

 $45BK4S %F4AJ<S E 15-17 8R=@B6O@ :/> (LCD) @BA<FBDB@ 200-250 ��/140-180 �F  

 $45BK4S %F4AJ<S E 19 8R=@B6O@ :/> (LCD) @BA<FBDB@ 300 ��/210-250 �F  

 $45BK4S %F4AJ<S E 15-19 8R=@B6O@ CRT @BA<FBDB@ 300-400 ��/210-300 �F,  

 %D98A<= E9D69D CBFD95?S9F 500-1000 ��/400-900 �F  

 &9?9HBAA4S EF4AJ<S A4 50-200 AB@9DB6 CBFD95?S9F 500 �� 3 2 >��  

 �4;9DAO= CD<AF9D CBFD95?S9F 8B 500-700 ��  



 %D98A<= >B@@GF4FBD/switch CBFD95?S9F 100-200 �� �4> C9D969EF< FB> (�) <?< 4>F<6AGR 
@BMABEFP (�F) 6 CB?AGR @BMABEFP (��).  

 �E?< B8ABH4;A4S A47DG;>4 CBFD95?S9F FB> 10�, FB 99 CB?A4S @BMABEFP P= 10� * 220� = 
2200 ��  

 �E?< FD9IH4;A4S A47DG;>4 CBFD95?S9F FB> 10�, FB 99 CB?A4S @BMABEFP P=10�*3*220�=6600 
��  

 �?S >B@CPRF9DAB= A47DG;>< �F C9D96B8SFES 6 �� E >BQHH 0,7-0.8: 100 �� = 70-80 �F 6 
;46<E<@BEF< BF F<C4 A47DG;>< !4 KFB A48B B5D4F<FP 6A<@4A<9 CD< CB85BD9 ��#:  

 "F ��# A48B BF6B8<FP F9C?B (>BA8<J<BA9D <?< CD<FBKAB-6OFS:A4S 69AF<?SJ<S). ��# 
Powerware <@9RF 6OEB><= �#� 93-95%, AB K4EFP QA9D7<< 6E9 D46AB 6O89?SRF 6 F9C?B. 
&9C?B A48B BF6B8<FP.  

 !48B CB8G@4FP B @9EF9 GEF4AB6>< ��#: CD< 5B?PL<I 54F4D9SI ��# <@9RF 5B?PLB9 
846?9A<9 A4 CB?, CBQFB@G EFB<F CDB69D<FP C9D9>DOF<S; 4 F4>:9 ;4D4A99 CB8G@4FP B @4DLDGF9 
;4ABE4 ��# A4 B5N9>F. 

 

#@0:B8G5A:0O @01>B0 11  

�AA;54>20=85 8 0=0;87 AB@C:BC@=>9 AE5<K #�, A8AB5<=KE ?;0B 
@07;8G=KE D>@<-D0:B>@>2 

1. *9?P D45BFO: ";A4>B@?9A<9 E D4;?<KAO@< EF4A84DF4@< #� < HBD@ 

H4>FBD4@< E<EF9@AOI C?4F. �;GK9A<9 GEFDB=EF64 < 4DI<F9>FGDO E<EF9@AOI 

C?4F C9DEBA4?PAOI >B@CPRF9DB6. #D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 6 

BCD989?9A<< A4;A4K9A<S >B@CBA9AFB6 E<EF9@AOI C?4F #�. 

2. "C<E4A<9 ?45BD4FBDAB= GEF4AB6>< 

 

� EBEF46 ?45BD4FBDAB= GEF4AB6>< 6IB8<F: !45BD E<EF9@AOI C?4F 

EF4A84DFB6 AT, ATX, NLX. �<A9=>4 8?S <;@9D9A<S D4;@9DB6 C?4F. 

 

3. �484A<9 A4 E4@BCB87BFB6>G 

 

�484K4 №1. �4><9 GEFDB=EF64 @B7GF CB8>?RK4FPES > E<EF9@AB= C?4F9 #� 

 

"F69F 

 

�?B> C<F4A<S, CDBJ9EEBD, BC9D4F<6A4S C4@SFP, >4DFO D4EL<D9A<S, 

;4CB@<A4RM<9 GEFDB=EF64 (F4><9 >4>: FDD, CD, Card-reader, CD-ROM), 



<A8<>4FBDO, 6A9LA<9 GEFDB=EF64 (F4><9 >4>: @BA<FBD, >?46<4FGD4, @OLP, 

>B?BA><, CD<AF9D, @B89@) 

 

�484K4 №2. �4>B6O BEAB6AO9 CD<;A4>< E<EF9@AOI C?4F #� EF4A84DFB6 

AT, ATX, NLX 

 

"F69F 

 

%F4A84DF �&. � 84AAB@ EF4A84DF9 A4 FO?PAGR K4EFP C4A9?< E<EF9@AB7B 

5?B>4 6O6B8<FES B8<A D4;N9@ DIN-5S 8?S CB8>?RK9A<S >?46<4FGDO. $4;N9@O 

CBDFB6 GEF4A46?<64RFES ?<5B A4 >4DF4I D4EL<D9A<S, ?<5B A4 C9D9IB8AOI 

C?4A>4I < EB98<ASRFES E E<EF9@AB= C?4FB= L?9=H4@<. $4;N9@ CB8>?RK9A<S 

5?B>4 C<F4A<S 6OCB?A9A 6 6<89 GEF4AB6?9AAOI 6 DS8 12-F< AB:96OI LFOD9=, > 

>BFBDO@ CB8>?RK4RFES 864 D4;N9@4: P8 < P9 (CB 6 7A9;8 6 >4:8B@). 

%F4A84DF �&). %<EF9@AO9 C?4FO EF4A84DF4 ATX <@9RF B8AB>?RK96B= 

6AGFD9AA<= D4;N9@ <EFBKA<>4 C<F4A<S, A4 FO?PAB= EFBDBA9 6EFDB9AAGR C4A9?P 

D4;N9@B6 66B84 6O6B84 D4;@9DB6 15,9 I 4,4 E@. �4AAO9 C?4FO BF?<K4RFES 5B?99 

G8B5AO@ D4ECB?B:9A<9@ Q?9@9AFB6, 4 F4>:9 A4?<K<9@ D4;NT@B6 USB. 

%F4A84DF NLX. #?4F4 84AAB7B EF4A84DF4 E CB@BMPR EC9J<4?PAB7B 

D4;N9@4 (NLX Riser Connection) GEF4A46?<649FES 6 EB98<A<F9?PAGR D<;9D->4DFG 

NLX. +9D9; D<;9D->4DFG > E<EF9@AB= C?4F9 CB849FES C<F4A<9, GEF4A46?<64RFES 

C?4FO D4EL<D9A<S < CB8>?RK49FES FDD < IDE GEFDB=EF64. !4 C?4F9 D4;@9M9AO 

D4;NT@O >?46<4FGDO, @OL<, LPT, COM, USB. "A4 @B:9F 5OFP ?97>B ;4@9A9A4 

8DG7B= C?4FB= E 8DG7<@ CDBJ9EEBDB@ <?< A9E>B?P><@< CDBJ9EEBD4@<. 

 

�484K4 №3. �4> CB @4D><DB6>9 BCD989?<FP CDB<;6B8<F9?S E<EF9@AB= 

C?4FO? � >4K9EF69 CD<@9D4 <ECB?P;G=F9 C?4FG 64L97B 8B@4LA97B #�. 

 

"F69F 

 

�4:8B= @4F9D<AE>B= C?4F9 6O849FES E6B= AB@9D BD74A<;4J<9= Federal 



Communication Commission (FCC). !4 C?4F9 <@99FES @4D><DB6>4, 

D4ECB?B:9AA4S A4 ;48A9= C4A9?<. 

!4CD<@9D:FCC ID i670MNI56k, 

#9D6O9 3 E<@6B?4 - CDB<;6B8<F9?P, BEF4?PAO9 - GEFDB=EF6B. ';A4FP 

CDB<;6B8<F9?S @B:AB A4 E4=F9 FCC 6698S @4D><DB6>G 6 CB<E>. 

#@0:B8G5A:0O @01>B0 12  

�=0;87 :>=AB@C:B82=KE >A>15==>AB59 A8AB5<=KE ?;0B. 

#D4>F<K9E>B9 ;484A<9 

1 "CD989?9A<9 EF4A84DF4 < HBD@-H4>FBD4 E<EF9@AOI C?4F 
№ 
C/C 

(BD@-H4>FBD %F4A84DF  B89?P $4;@9D, @@ �BDCGE BEB59AABEF< 

1 XT �& 5VA2 216⤫297 Mini Tower 'EF4D9?4 
2 LPX  ABEL FRU 

11M8440 

90⤫130 �?S FBA><I 
#� 

(DeskTop) 

!G:A4 D<;9D 
>4DF4 

3 (EF4A84DFAO=) ATX FC Gigabyte 

Ga-81955x 

Pro 

305⤫244 Midi Tower 6 E?BF4 PCI 

4 Mini- ATX CA 64-TC 112⤫89 Mini Tower 6-7 E?BF4 PCI 

5 Micro-Flex ATX FC Gigabyte 

GA-

89661GXMP 

244⤫244 Mini Tower 3 E?BF4 PCI 1 

E?BF ISA 

6 NLX  QEC 5V0 

94V0 

90⤫136  &D95G9FES 
D<;9D >4DF4 

 

2 "CD989?9A<9 BEAB6AOI >B@CBA9AFB6 E<EF9@AOI C?4F 

 

%<EF9@A4S C?4F4 
�B@CBA9AF 

�& ATX NLX 

 XT (HBD@-H4>FBD) Micro Flex (HBD@-

H4>FBD) 
NLX (HBD@-

H4>FBD) 
  B89?P: 5VA2  B89?P: 

GA89661GXMP 

 B89?P: 11L1574 

1 �A9;8B 8?S 
GEF4AB6>< CPU 

Socket 7 mPGA478B SC242 

2 �A9;8B 8?S 
EBCDBJ9EEBD4 

%BCDBJ9EEBD 
<AF97D<DB64A 6 
CDBJ9EEBD 

%BCDBJ9EEBD 
<AF97D<DB64A 6 
CDBJ9EEBD 

%BCDBJ9EEBD 
<AF97D<DB64A 6 
CDBJ9EEBD 

3 +<CE9F 437 VX SIS 04 661 GX U7 

4 ROM BIOS Award Software 

PII/PNP586 

AMI U25 

5 �>>G@G?SFBDA4S 
54F4D9S 

BT 1 BAT BH 1 

6 %<EF9@A4S L<A4 
(CDB6B8A<><) 

#DB6B8A<>< BF 
CDBJ9EEBD4 > 
E969DAB@G @BEFG 

#DB6B8A<>< BF 
CDBJ9EEBD4 > E969DAB@G 
@BEFG 

#DB6B8A<>< BF 
CDBJ9EEBD4 > 
E969DAB@G @BEFG 



7  <>DBEI9@O >QL-

C4@SF< L2 

J13; UH61; 3232AF-7 �AF97D<DB64AO 6 
CDBJ9EEBD 

�AF97D<DB64AO 6 
CDBJ9EEBD 

8 ,<A4 >QL-C4@SF< 
L2 (CDB6B8A<><) 

"F E?BF4 > K<CG 
(E969DAO= @BEF) 

�AF97D<DB64AO 6 
CDBJ9EEBD 

�AF97D<DB64AO 6 
CDBJ9EEBD 

9 %?BFO 8?S "�' SIMM 0, SIMM 1, 

SIMM 2, SIMM 3, 

DIM 

DDR 1, DDR 2 DIMM 0, DIMM 1, 

DIMM 2 

10 ,<A4 C4@SF< 
(CDB6B8A<><) 

"F E969DAB7B @BEF4 > 
BC9D4F<6AB= C4@SF< 

"F E969DAB7B @BEF4 > 
DDR 1 < DDR 2 

�89F BF E969DAB7B 
@BEF4 (U7) > 
BC9D4F<6AB= 
C4@SF< (DIMM 0, 
DIMM 1, DIMM 2) 

11 %?BFO < L<AO 
D4EL<D9A<S 

4 PCI, 4 ISA PCI 1, PCI 2,PCI 3, AGP !4 D<;9D->4DF9 

12 $4;N9@O FDD, IDE FLOP, IDE 1, IDE 2 IDE 1, IDE 2, FDD !4 D<;9D->4DF9 
13 $4;N9@O COM, LPT, 

USB, mouse PS/2, 

Game 

COM1, COM 2 CB 10 

pin, PRN 1 

LPT DB 25-S, USB-A, 

miniDIN-6S 

VGA, DB9P, 

LPT,USB-A, 

miniDIN-6S 

14 $4;N9@O 
CB8>?RK9A<S 
>?46<4FGDO 

DIN-5S miniDIN-6S miniDIN-6S 

15 �BAFDB??9D 
>?46<4FGDO 

BestKey ITE IT8705AF 0525-GXS 

2N03KE 

SMSC HDC37C673 

16 �64DJ96O=(9) 
79A9D4FBD(O) 

Y2 X7, X12, X14, X15 Y1, Y2, Y3, Y4 

17 �EFD. �BAFDB??9DO 
Video Audio 

BFEGFEF6G9F Audio: ALC 655 Video: 

�AF97D<DB64AO 6 
E969DAO= @BEF 

Video: S3 Trio 

Audio: Crystal CS 

4235-KA 

18 �EFD. �BAFDB??9DO 
Lan, Modem 

BFEGFEF6G9F �AF97D<DB64AO 6 
R:AO= @BEF 

�EFDB9A 6 K<CE9F, 
Intel-82 558B 

19 $4;N9@ C<F4A<S P8, P9 20-F<C<AB6O= D4;NT@ 
C<F4A<S 

!4 D<;9D->4DF9 

20 $4;N9@(O) 8?S 
CB8>?RK9A<S 
69AF<?SFBD4(B6) 

BFEGFEF6G9F CPU-FAN, SYS-FAN BFEGFEF6G9F 

21 #D9B5D4;B64F9?< 
A4CDS:9A<S 

EC 3, EC 5, 9624, 

D45H2A, BCE 

DQ3 - DQ8, DL1 - DL3, 

DE6, DE7, DE8, DE9 

Q4, Q7, C 345, C 

346, C 380, L 36, L 

37 

22 $4;N9@O C9D98A9= 
C4A9?< 

RST, J19, keylook, 

J17, J18, speaker 

Speaker, Reset, HDDLed, 

PwrSwitch 

BFEGFEF6G9F 

23 (CP9;BQ?9>FD<K9E><= 
8<A4@<>) 

BFEGFEF6G9F BFEGFEF6G9F BFEGFEF6G9F 

 

�O6B8O: � C9D6B= F45?<J9 D4EE@BFD9AAO9 BEAB6AO9 EF4A84DFO C?4F 

(ATX, AT, NLX) 6-F< D4;?<KAOI HBD@ H4>FBDB6. (BD@-H4>FBD S6?S9FES 

BEAB6AO@ BF?<K<9@ C?4F. $4;@9DO C?4F EBEF46<?<: 

8?S AT - 216 297 @@ (>BDCGE mini Tower), 

8?S LPX - 90 130 @@ (>BDCGE DeskTop), 

8?S EF4A84DFAB= ATX - 305 244 @@ (>BDCGE midi Tower), 

8?S ATX (HBD@-H4>FBD mini) - 112 89 @@ (>BDCGE mini Tower), 



8?S ATX (HBD@-H4>FBD Micro-Flex) - 244 @@ (>BDCGE mini Tower), 

8?S NLX - 90 136 @@. 

�B 6FBDB= F45?<J9 BCD989?9AO BEAB6AO9 >B@CBA9AFO E<EF9@AOI C?4F 

FD9I EF4A84DFB6 (AT, ATX < NLX). 

 

#@0:B8G5A:0O @01>B0 13 
#>4:;NG5=85 8=B5@D59A>2 8 H8= #�. �7CG5=85 E0@0:B5@8AB8: 

8=B5@D59A>2 

*9?P D45BFO: 
CD<B5D9EF< CD4>F<K9E><= BCOF BCD989?9A<S BEAB6AOI I4D4>F9D<EF<> < C4D4@9FDB6 

E<EF9@AOI (@4F9D<AE><I) C?4F #1� ; 

CD<B5D9EF< CD4>F<K9E><= BCOF CBEFDB9A<S EFDG>FGDAOI EI9@ E<EF9@AOI (@4F9D<AE><I) 

C?4F #1� ; 

CD<B5D9EF< G@9A<S D45BFO E F9IA<K9E>B= 8B>G@9AF4J<9= < <EFBKA<>4@< E9F< �AF9DA9F; 

;4>D9C<FP ;A4A<S B >BAEFDG>J<< E<EF9@AB= C?4FO. 

"5BDG8B64A<9, #": 
@4F9D<AE>4S C?4F4 #1� ; 

ECD46BKA4S ?<F9D4FGD4 <?< 8BEFGC 6 E9FP �AF9DA9F; 

#BDS8B> D45BFO: 
4) #B @4D><DB6>9 @4F9D<AE>B= C?4FO BCD989?<FP BEAB6AO9 I4D4>F9D<EF<>< < ;4CB?A<FP 

F45?<JG 6. 

&45?<J4 2 3 )4D4>F9D<EF<>< E<EF9@AB= C?4FO #1�  

№ !4<@9AB64A<9 C4D4@9FD4 �A4K9A<9 �8<A<J4 
<;@9D9A<S 

#D<@9K4A<S 

1 "EAB6AO9 I4D4>F9D<EF<>< 

1.1 #DB<;6B8<F9?P   

1.2  B89?P   

1.3 (BD@-H4>FBD (G>4;4FP D4;@9DO)   

1.4 +<CE9F (G>4:<F9 
@4D><DB6>G 
K<CB6) 

%969DAO= @BEF   

2:AO= @BEF (A9 
G>4;O64FP 9E?< B8AB 
@BEFB64S EI9@4 
K<CE9F4) 

  



№ !4<@9AB64A<9 C4D4@9FD4 �A4K9A<9 �8<A<J4 
<;@9D9A<S 

#D<@9K4A<S 

Super I\O   

ROM BIOS   

 �@>BEFP � % ROM BIOS   5<F  

2 )4D4>F9D<EF<>< CDBJ9EEBD4 

2.1 Socket CDBJ9EEBD4   

2.2  4>E<@4?PAB9 >B?<K9EF6B CDBJ9EEBDB6 
A4 @4F9D<AE>B= C?4F9 

 LF  

2.3 &<CO CB889D:<649@OI CDBJ9EEBDB6 

(G>4;4FP A4<@9AB64A<9 CPU < S8DB.  
!4CD<@9D i7 - Haswell) 

 

 

 

 

 

 

2.4 !4<@9AB64A<9 E<EF9@AB= L<AO   

2.5 +4EFBF4 E<EF9@AB= L<AO   �J  

3 )4D4>F9D<EF<>< <AF97D<DB64AAB7B 6<89B 

3.1 &<C 6<89B (G>4:<F9 @4D><DB6>G K<C4)   

3.2  4>E<@4?PAB9 D4;D9L9A<9  2D   

3D   

3.3  4>E<@4?PAB 8BCGEF<@O= B5N9@ 
BC9D4F<6AB= C4@SF< 

  �  

4 #B889D:>4 C4@SF< 

4.1 &<C � % CB889D:<649@B= C4@SF<    

4.3 �B?<K9EF6B E?BFB6 C4@SF<  LF  

4.4 #B889D:>4 @AB7B>4A4?PAB= C4@SF<  >4A4?B6  

5 �BCB?A<F9?PAO9 C4D4@9FDO 

5.3 �6G>B6B= >B89> (G>4:<F9 @4D><DB6>G 
K<C4) 

  

5.4 �B?<K9EF6B >4A4?B6 ;6G>4  LF  

5.5 �BAFDB??9D IEEE-1394 (G>4:<F9 
@4D><DB6>G K<C4) 

  



№ !4<@9AB64A<9 C4D4@9FD4 �A4K9A<9 �8<A<J4 
<;@9D9A<S 

#D<@9K4A<S 

5.6 �BAFDB??9D USB (G>4:<F9 
@4D><DB6>G K<C4) 

2.0   

3.0   

5.7 LAN >BAFDB??9D (G>4:<F9 @4D><DB6>G 
K<C4) 

  

5.8 RAID >BAFDB??9D (G>4:<F9 @4D><DB6>G 
K<C4) 

  

6 �AF9DH9=EO, D4;N9@O < 6OIB8O �9DE<S �B?<K9EF6B #D<@9K4A<9 

6.1 PCI    LF  

  LF  

6.2 PCI Express   LF  

  LF  

  LF  

  LF  

  LF  

6.3 ATA   LF  

  LF  

6.4 Serial ATA   LF  

  LF  

  LF  

6.5 USB   LF  

  LF  

  LF  

6.6 PS/2   LF  

6.7 S/PDIF   LF  

6.8 IEEE1394   LF  

6.9 eSATA   LF  

6.10 �A9LA<9 VGA    



№ !4<@9AB64A<9 C4D4@9FD4 �A4K9A<9 �8<A<J4 
<;@9D9A<S 

#D<@9K4A<S 

7D4H<K9E><9 
<AF9DH9=EO 

DVI    

HDMI    

DisplayPort    

6.11 �DG7<9     

    

    

    

    

2)  #BEFDB=F9 EFDG>FGDAGR EI9@G @4F9D<AE>B= C?4FO E G>4;4A<9@ � %, L<A, 69DE<= L<A < 
K4EFBFO D45BFO 

�BCDBEO > ;4M<F9 CD4>F<K9E>B= D45BFO: 
5) '>4:<F9 BEAB6AO9 I4D4>F9D<EF<>< @4F9D<AE>B= C?4FO. 

6) #BSEA<F9 CBASF<9 Socket.  

7) #9D9K<E?<F9 6<8O Socket. 

8) '>4:<F9 BEAB6AO9 HBD@-H4>FBDO @4F9D<AE><I C?4F. 

  



#@0:B8G5A:0O @01>B0 14  

�=0:><AB2> A A8AB5<=K<8 <8:@>AE5<0<8 (Chipset) 8  0@E8B5:BC@>9 
A8AB5<=KE <8:@>AE5< 

�O59D<F9 <; CD98?B:9AAB7B A45BD4 E<EF9@AOI C?4F C?4FO D4;AOI HBD@-H4>FBDB6 < 
EF4A84DFB6. %A<@<F9 D4;@9DO C?4F, G>4:<F9, 8?S >4><I >BDCGEB6 BA< CD98A4;A4K9AO. 
"F@9FPF9 A4<5B?99 EGM9EF69AAO9 A4 64L 6;7?S8 BEB59AABEF< E<EF9@AOI C?4F. 

&45?<J4 �1. 

№ C/C (BD@-H4>FBD %F4A84DF  B89?P $4;@9D �BDCGE "EB59AABEF< 

 
  AT         

 
LPX           

 
(EF4A84DF-AO=) ATX         

 
Mini- ATX         

 
Micro/Flex ATX         

 
NLX           

 

�O59D<F9 FD< E<EF9@AO9 C?4FO EF4A84DFB6 AT, ATX, NLX. �ECB?P;GS @4F9D<4?O, 
CD<698TAAO9 6 D4;89?9 3 < #D<?B:9A<<, BCD989?<F9 BEAB6AO9 >B@CBA9AFO E<EF9@AOI 
C?4F < <I @9EFBCB?B:9A<9. �4CB?A<F9 F45?<JG �2. � 7D4H4I F45?<JO G>4:<F9 >4>B=-?<5B 
BF?<K<F9?PAO= CD<;A4> >B@CBA9AF4, A4CD<@9D, @4D>G @<>DBEI9@O, F<C D4;NT@4, 
CBDS8>B6O= AB@9D >B@CBA9AF4, A4A9ETAAO= DS8B@ E A<@ A4 E<EF9@AB= C?4F9. 

%>45@60=85 >BG5B0 

 

"FKTF B CD4>F<K9E>B= D45BF9 8B?:9A EB89D:4FP: 

1. &<FG?PAO= ?<EF E A4;64A<9@ D45BFO < G>4;4A<9@ GK95AB= 7DGCCO < H4@<?<< 46FBD4 
BFKTF4. 

2. *9?P D45BFO. $9L9A<9 ;484K, G>4;4AAOI 6 ;484A<< A4 E4@BCB87BFB6>G. 

3. "C<E4A<9 ?45BD4FBDAB= GEF4AB6><. 

4. !4<@9AB64A<9 CGA>FB6 ?45BD4FBDAB7B ;484A<S E D9;G?PF4F4@< <EE?98B64A<S 6 6<89 
F45?<J. 

5. �O6B8O CB D9;G?PF4F4@ D45BFO, BI64FO64RM<9 >4:8O= CGA>F ;484A<S. 

7. �BAFDB?PAO9 6BCDBEO 

1. �4><9 C?4FO 6 #� A4;O64RFES E<EF9@AO@< <?< @4F9D<AE><@<? �4>B6B <I A4;A4K9A<9? 

2. �4>B64 >BAEFDG>J<S E<EF9@AOI C?4F, >4><9 D4;AB6<8ABEF< <I 5O64RF? 

3. �4><9 >B@CBA9AFO @B7GF D4ECB?474FPES A4 E<EF9@AB= C?4F9? #DB89@BAEFD<DG=F9 <I A4 
CD<@9D9 >4>B=-?<5B D94?PAB= C?4FO. 

4. �4><9 F<CO E<EF9@AOI C?4F 5O64RF? �4=F9 <@ >D4F>GR I4D4>F9D<EF<>G. 

5. �4><9 EF4A84DFO E<EF9@AOI C?4F 5O64RF? �O59D<F9 B5D4;JO <; K<E?4 <@9RM<IES 
A47?S8AOI CBEB5<=, BI4D4>F9D<;G=F9 <I. 

6. �4>B6 E@OE? F9D@<A4 «HBD@-H4>FBD E<EF9@AB= C?4FO»? !4;B6<F9 BEAB6AO9 HBD@-
H4>FBDO C?4F �&, ATX, NLX < BI4D4>F9D<;G=F9 <I. 

 

 

 

 

&

20 



7. �4>B6B A4;A4K9A<9 K<CE9F4? $4EE>4:<F9 B EFDG>FGD9 K<CE9F4 �4L97B 8B@4LA97B #�. 
#D<698<F9 BEAB6AO9 I4D4>F9D<EF<>< K<CE9F4. 

8.  BEFB64S 4DI<F9>FGD4 E<EF9@AB= C?4FO. 

9. )45B64S 4DI<F9>FGD4 E<EF9@AB= C?4FO. 

10. �4><9 I4D4>F9D<EF<>< E<EF9@AOI C?4F G>4;O64RFES 6 F9IA<K9E>B= 8B>G@9AF4J<<? 

11. �4>GR DB?P 6 D45BF9 #� <7D49F BIOS? �89 D4ECB?4749FES QF4 E<EF9@4? 

12. �4>B6B A4;A4K9A<9 8:4@C9DB6 < DIP-C9D9>?RK4F9?9=, D4ECB?B:9AAOI A4 E<EF9@AB= 
C?4F9? 

13. �4> CB8>?RK4RFES > E<EF9@AB= C?4F9 BD74AO GCD46?9A<S < <A8<>4FBDO? 

14. �4><9 GEFDB=EF64 @B7GF CB8>?RK4FPES > E<EF9@AB= C?4F9 #�? 

15. �4><@< D4;NT@4@< CB8>?RK4RFES @4F9D<AE><9 C?4FO D4;AOI EF4A84DFB6 > 5?B>G 
C<F4A<S? 

16. �4><9 4EC9>FO A9B5IB8<@B GK<FO64FP CD< 6O5BD9 E<EF9@AB= C?4FO #�? 
 

#@0:B8G5A:0O @01>B0 15  

'B8;870F8O =58A?@02=KE M;5<5=B>2 %�&, @5AC@A>- 8 M=5@3>A15@530NI85 
B5E=>;>388 8A?>;L7>20=8O %�& 

�;GK<FP F9BD9F<K9E><= @4F9D<4? < E89?4FP >BAEC9>F CB E?98GRM<@ 6BCDBE4@ 
"D74A<;4J<S F9IA<K9E>B7B B5E?G:<64A<S %�&. 
 
2. #9D<B8<KABEFP < BD74A<;4J<S D45BF.  
3. �<8O F9IA<K9E>B7B B5E?G:<64A<S %�&. 
4.  9FB8O F9IA<K9E>B7B B5E?G:<64A<S (D9@BAF4) %�&  
5. �<8O D9@BAF4 %�&. 
6. "EAB6AO9 I4D4>F9D<EF<>< %&". 
7. $4EK9F4 K<E?9AABEF< D45BFA<>B6, ;4ASFOI E9D6<EAO@ B5E?G:<64A<9@ < F9>GM<@  
D9@BAFB@ %�& 
8.  4F9D<4?PAB9 B59EC9K9A<9 B5E?G:<64A<S %�&. 
9. %<EF9@O 46FB@4F<;<DB64AAB7B >BAFDB?S, 46FB@4F<K9E>B7B 6BEEF4AB6?9A<S.  
10. �<47ABEF<K9E><9 CDB7D4@@O. 
11. #DB7D4@@AO=, 4CC4D4FAO= < >B@5<A<DB64AAO= >BAFDB?P 
12. �<47ABEF<K9E><9 CDB7D4@@O B5M97B < EC9J<4?PAB7B A4;A4K9A<S. 
13. %9D6<EA4S 4CC4D4FGD4. 
14. �<8O >BAH?<>FB6 CD< GEF4AB6>9 B5BDG8B64A<S, ECBEB5O <I GEFD4A9A<S. 
15. %<EF9@AO9 D9EGDEO. 
16. #D98BF6D4M9A<9 >BAH?<>FB6, 6B;A<>4RM<I CD< <ECB?P;B64A<< D9EGDEB6. 
17. �<8O A9<ECD46ABEF9=, BEB59AABEF< <I CDBS6?9A<S.  
18. "EAB6AO9 6<8O BL<5B> < CD<AJ<C CB8IB8 > A<@. 
19. "EAB6AO9 A4CD46?9A<S CB<E>4 < GEFD4A9A<S A9<ECD46ABEF9=. 
20.  B89DA<;4J<S %�&. 
21. �BAH<7GD<DB64A<9 %�&. 
22. !9<ECD46ABEF< E<EF9@AB7B 5?B>4. #B<E> A9<ECD46ABEF9= E<EF9@AB7B 5?B>4.  
23. !9<ECD46ABEF< 5?B>B6 C<F4A<S, <I CD<;A4><, CD<K<AO 6B;A<>AB69A<S < ECBEB5O  
GEFD4A9A<S. .. 
24. "EAB6AO9 A9<ECD46ABEF< E<EF9@AB= C?4FO, <I CD<;A4><, CD<K<AO 6B;A<>AB69A<S <  
ECBEB5O GEFD4A9A<S.  
25. "EB59AABEF< >BAEFDG>J<< EB6D9@9AAOI !� �, 6<8O 89H9>FB6 !� �. 



26. !9<ECD46ABEF< 4CC4D4FAB= K4EF< !� � <I I4D4>F9D CDBS6?9A<S, @9FB8<>4 <I  
GEFD4A9A<S.  
27. !9<ECD46ABEF< H4=?B6B= E<EF9@O !� � < @9FB8O <I GEFD4A9A<S. 
28. &<CB6O9 A9<ECD46ABEF< "%, 4?7BD<F@ CB<E>4 < GEFD4A9A<S. 
29. !9<ECD46ABEF< !� � <I I4D4>F9D CDBS6?9A<S, @9FB8<>4 <I GEFD4A9A<S. 
30. "EAB6AO9 CD<AJ<CO CBEFDB9A<S EB6D9@9AAOI @BA<FBDB6. 
31. #D98BEFBDB:ABEF< CD< CDB6989A<< D9@BAFAOI D45BF �  
32. #D<K<AO 6B;A<>AB69A<S A9<ECD46ABEF9= 6 1�& � . "5M<9 CD<AJ<CO D9@BAF4 � . 
33. #D<AJ<C CBEFDB9A<S < BEAB6AO9 6<8O A9<ECD46ABEF9= �� - @BA<FBDB6 < @9FB8<>4 <I  
 
D9@BAF4. 
 
34. %FDG>FGDA4S EI9@4 @4F<KAB7B CD<AF9D4 < 99 BEB59AABEF<. �<47ABEF<>4  
A9<ECD46ABEF9= < D9@BAF @4FD<KAB7B CD<AF9D4. 
35. %FDG>FGDA4S EI9@4 EFDG=AB7B CD<AF9D4 < 99 BEB59AABEF<. �<47ABEF<>4  
A9<ECD46ABEF9= < D9@BAF EFDG=AB7B CD<AF9D4. 
36. %FDG>FGDA4S EI9@4 ?4;9DAB7B CD<AF9D4 < 99 BEB59AABEF<. �<47ABEF<>4  
A9<ECD46ABEF9= ?4;9DAB7B CD<AF9D4.  
37. �<47ABEF<>4 F9IA<K9E>B9 B5E?G:<64A<9 < D9@BAF ?4;9DAOI CD<AF9DB6. 
38. �<47ABEF<>4 < B5E?G:<64A<9 GEFDB=EF6 66B84 - >?46<4FGDO < @4A<CG?SFBD4 F<C4.  
 OLP. 
39. �<47ABEF<>4 < B5E?G:<64A<9 H?QL 4 A4>BC<F9?9=. 
40. !9<ECD46ABEF< E9F96B7B B5BDG8B64A<S. #B<E> A9<ECD46ABEF< E9F96B7B B5BDG8B64A<S. 
41. 'F<?<;4J<S A9<ECD46AOI Q?9@9AFB6 %�&. &<CB64S E<EF9@4 GF<?<;4J<< A9<ECD46AOI 
Q?9@9AFB6. 
42. $9EGDEB- < QA9D7BE59D974RM<9 F9IAB?B7<< <ECB?P;B64A<S %�&. 
 

#@0:B8G5A:0O @01>B0 16  
�0<5=0 1;>:0 ?8B0=8O. !>28=:8 A@548  1;>:>2 ?8B0=8O 

 
 

'598<F9EP 6 FB@, KFB >B@CPRF9DA4S E<EF9@4 B59EFBK9A4. 
"F>DB=F9 E<EF9@AO= 5?B>. 
'EF4AB6<F9 @9EFBCB?B:9A<9 5?B>4 C<F4A<S. 
'EF4AB6<F9 @9EFBCB?B:9A<9 @4F9D<AE>B= C?4FO. 
'EF4AB6<F9 I4D4>F9D CB8>?RK9A<S @4F9D<AE>B= C?4FO > 5?B>G C<F4A<S. �?S @4F9D<AE><I 
C?4F 6 HBD@-H4>FBD9 �& CB8>?RK9A<9 C<F4A<S 6OCB?AS9FES 86G@S D4;N9@4@<, 4 >4> 6 HBD@-

H4>FBD9 �&)? "5D4F<F9 6A<@4A<9 A4 D4ECB?B:9A<9 CDB6B8A<>B6 K9DAB7B J69F4 4 BAB 
64:AB 8?S CD46<?PAB= EFO>B6>< D4;N9@B6. 
'EF4AB6<F9 @9EFBCB?B:9A<9 :9EF>B7B 8<E>4. 'EF4AB6<F9 @9EFBCB?B:9A<9 97B D4;N9@4 
C<F4A<S. #DBE?98<F9 A4CD46?9A<9 L?9=H4 CDB6B8A<>B6, E6S;O64RM97B :9EF><= 8<E> E 
@4F9D<AE>B= C?4FB=. "5D4F<F9 6A<@4A<9 A4 @9EFBCB?B:9A<9 CDB6B8A<>4, B>D4L9AAB7B 6 
>D4EAO= J69F (BA 8B?:9A 5OFP D4ECB?B:9A DS8B@ E D4;N9@B@ C<F4A<S). 
'EF4AB6<F9 @9EFBCB?B:9A<S 8<E>B6B8B6 7<5><I 8<E>B6 < 8<E>B6B84 CD-ROM, #DBE?98<F9 
A4CD46?9A<9 <I L?9=HB6 CDB6B8A<>B6 < B5D4F<F9 6A<@4A<9 A4 CB?B:9A<9 CDB6B8A<>4, 
B>D4L9AAB7B 6 >D4EAO= J69F, BFABE<F9?PAB D4;N9@4 C<F4A<S. 
'EF4AB6<F9 @9EFBCB?B:9A<9 ;6G>B6B= >4DFO < C?4FO 6<89B484CF9D4. 
�OCB?A<FP D4;5BD>G E<EF9@AB7B 5?B>4. 
 

#D<@9DAO= CBDS8B> D4;5BD>< E<EF9@AB7B 5?B>4 >B@CPRF9D4: 
- "FEB98<A<FP 6E9 >459?<. 



- '84?<FP 6E9 C?4FO D4EL<D9A<S. 
- '84?<FP 6E9 C?4A>< C4@SF<. 
- '84?<FP @4F9D<AE>GR C?4FG 6 E5BD9 E >G?9DB@ < CDBJ9EEBDB@. 
- '84?<FP A4>BC<F9?< 84AAOI. 
- '84?<FP 5?B> C<F4A<S. 

�;GK<FP AB6<A>< 5?B>B6 C<F4A<S, EBEF46<FP BFKTF. 

 

�R5B= >B@CPRF9D D45BF49F BF Q?9>FD<K9E>B= E9F<. �?S B59EC9K9A<S 6E9I GEFDB=EF6 
C<F4A<9@ E?G:<F 5?B> C<F4A<S. 

1. "CD989?<F9 < ;4C<L<F9 6 F9FD48P I4D4>F9D<EF<>< 5?B>4 C<F4A<S, A4CD<@9D: 

�?B> C<F4A<S ATX 1000W OCZ Z1000M-UN 

 ATX 3 EF4A84DF D4;N9@4 C<F4A<S @4F9D<AE>B= C?4FO, S6?SRM<=ES BEAB6AO@ 8?S 
A4EFB?PAOI #� 

 1000W 3 @BMABEFP 5?B>4 C<F4A<S 
 OCZ 3 H<D@4 CDB<;6B8<F9?P �# 

 Z1000M-UN 3 @B89?P 5?B>4 C<F4A<S 

2. �A<@4F9?PAB CDBK<F4=F9 <AEFDG>J<R: 

�?B> C<F4A<S 6E9784 D4ECB?B:9A A4 ;48A9= K4EF< >BDCGE4, 669DIG, 6 G7?G. !4 >4DF<A>9 - 
J<HD4 1.  

 

�?B> C<F4A<S 8B?:9A >D9C<FPES A4 K9FOD9 5B?F4 E A4DG:AB= K4EF<. � A9@G CB8>?RK49FES 
C<F4A<9 <; E9F96B7B >459?S, 4 BA 6 E6BR BK9D98P, EA45:49F Q?9>FD<K9EF6B@ 6E9, KFB 
CB8>?RK9AB > @4F9D<AE>B= C?4F9. 'EF4AB6>G 5?B>4 C<F4A<S CDB<;6B8<F9 6A<@4F9?PAB, 
EF4D4=F9EP A9 >4E4FPES >G?9D4 CDBJ9EEBD4. 



 

' �# <@99FES BEAB6AB= CDB6B8, >BFBDO= CB8>?RK49FES > D4;N9@G A4 E<EF9@AB= C?4F9. 

 

 

 

 

 

 

 

 

 

' BEAB6AB7B >459?S 9EFP ;4M9?>4, >BFBD4S CB;6B?S9F <;6?9>4FP < CB8>?RK4FP 97B <; D4;N9@4.  

3. �4>BAEC9>F<DG=F9 <AEFDG>J<R 6 F9FD48<. 

4. %4@BEFBSF9?PAB GEF4AB6<F9 5?B> C<F4A<S 6 >BDCGE E<EF9@AB7B 5?B>4. 

 
 
 

#@0:B8G5A:0O @01>B0 17  

�0<5=0 =0:>?8B5;59 =0 6PAB:8E <03=8B=KE 48A:0E 8 ?>4:;NG5=85 
=0:>?8B5;59 : #� 

 

&5;L @01>BK: <;GK<FP >BAEFDG>F<6AO9 BEB59AABEF< < I4D4>F9DAO9 A9<ECD46ABEF< 
A4>BC<F9?9= HDD; B;A4>B@<FPES E CD46<?4@< CB8>?RK9A<S < Q>EC?G4F4J<< A4>BC<F9?9= 
HDD. 

"1>@C4>20=85: IBM PC-EB6@9EF<@O= >B@CPRF9D, A4>BC<F9?< HDD. 

�A?>;L7C5<0O ;8B5@0BC@0: >BAEC9>F ?9>J<= < 84AAO9 @9FB8<K9E><9 G>4;4A<S. 21 



#>@O4>: 2K?>;=5=8O @01>BK 

1. ";A4>B@<FPES E F9BD9F<K9E>B= K4EFPR 84AAB= D45BFO. 
2. �;GK<FP GEFDB=EF6B A4>BC<F9?9= HDD < CB8>?RK9A<9 <AF9DH9=EB6. 
3. ";A4>B@<FPES E >BAFDB?PAO@< 6BCDBE4@< < CDB8G@4FP BF69FO A4 A<I. 
4. %84FP GEFAO= <?< C<EP@9AAO= (CB 64D<4AF4@) ;4KTF CB 84AAB= ?45BD4FBDAB= D45BF9. 

�@0B:85 B5>@5B8G5A:85 A2545=8O 

'EFD4A9A<9 A9<ECD46ABEF< :9EF>B7B 8<E>4 4 8BEF4FBKAB E9DP9;AB9 ;4ASF<9, >BFBDB9 A9 
6E9784 ;4>4AK<649FES CB?AO@ GEC9IB@. �9?B GE?B:AS9FES 9M9 < F9@, KFB 6 5B?PL<AEF69 
E?GK496 A4 :9EF>B@ 8<E>9 ;4C<E4AO 64:AO9 84AAO9, >BFBDO9, K4M9 6E97B, A9 5O?< 6 AG:AO= 
@B@9AF E>BC<DB64AO A4 6A9LA<= ABE<F9?P <AHBD@4J<<. 

!9<ECD46ABEF< :9EF>B7B 8<E>4 @B7GF 5OFP E?98GRM<I 6<8B6: 

• ?B7<K9E>4S A9<ECD46ABEFP; 

• A9<ECD46ABEFP >BAFDB??9D4 :9EF>B7B 8<E>4; 

• CBF9DS <?< D4;DGL9A<9 E?G:95AB= <AHBD@4J<< 

• H<;<K9E>4S A9<ECD46ABEFP. 

�>38G5A:0O =58A?@02=>ABL 

#D< ?B7<K9E>B= A9<ECD46ABEF< ;47DG;>4 BC9D4J<BAAB= E<EF9@O E :9EF>B7B 8<E>4 
A96B;@B:A4, 4 CD< CB8>?RK9A<< 97B 6 >4K9EF69 6FBD<KAB7B A9 BFB5D4:49FES EB89D:<@B9 
?B7<K9E><I 8<E>B6 <?< E4@< 8<E><. %4@B9 <AF9D9EAB9, KFB F4>B= 6<AK9EF9D >BDD9>FAB 
D4ECB;A49FES 6 BIOS < CD< CDB69D>9 A9 6OS6?S9FES A<>4><I H<;<K9E><I CB6D9:89A<= 8<E>4. 
&4>B= 8<E> A9?P;S <ECD46<FP CDB69DBKAO@< GF<?<F4@< 6DB89 ScanDisk.  4?B FB7B, 
<ECB?P;B64FP F4><9 GF<?<FO >D4=A9 A9 D9>B@9A8G9FES, CBE>B?P>G 6 CDBJ9EE9 CDB69D>< BA< 
@B7GF ;4C<EO64FP A4 :9EF><= 8<E> >4><9-?<5B 84AAO9, KFB @B:9F CD<69EF< > CBF9D9 64:AB= 
<AHBD@4J<<. �B7<K9E>GR A9<ECD46ABEFP @B:AB GEFD4A<FP B>;P:> A ?><>IPR 
A?5F80;878@>20==OE CB8;8B, >BFBDO9 A4 A<;>B@ GDB6A9 6BEEF4A46?<64RF D4;89?O < 
H4=?B6GR EFDG>FGDG 6<AK9EF9D4. %?98G9F CB@A<FP B FB@, KFB ?R5B9 6@9L4F9?PEF6B 6 
EFDG>FGDG 8<E>4 @B:9F CD<69EF< > CBF9D9 <AHBD@4J<<. � F4>B@G QHH9>FG @B7GF CD<69EF< 
6EFDB9AAO9 6 :9EF><= 8<E> ED98EF64 8<47ABEF<><, A4CD<@9D F9IAB?B7<S S.M.A.R.T., <?< 
C9D9A4;A4K9A<9 8<E>4. +FB5O <;59:4FP QFB7B, CD< C9D6OI CD<;A4>4I A9<ECD46ABEF< 8<E>4 
QF< ED98EF64 8<47ABEF<>< AG:AB BF>?RK<FP. 

!58A?@02=>ABL :>=B@>;;5@0 65AB:>3> 48A:0 

� 84AAB@G 6<8G BFABESFES A9<ECD46ABEF<, E6S;4AAO9 E H<;<K9E><@< CB6D9:89A<S@< 
>B@CBA9AFB6 >BAFDB??9D4 8<E>4: C9D97BD96L<@< @<>DBEI9@4@<, CB6D9:89AAO@< 7B?B6>4@<, 
BFBD64AAO@ <AF9DH9=EAO@ >459?9@ < F. C. 

%GM9EF6G9F 864 64D<4AF4 BCD989?9A<S F4><I A9<ECD46ABEF9=. 

#9D6O= <; A<I 4 E4@O= CDBEFB=, >B784 CD<;A4>< D4;DGL9A<S >B@CBA9AFB6 >BAFDB??9D4, 
A4CD<@9D 8ODO A4 @<>DBEI9@4I, 6OS6?SRF CD< 6A9LA9@ BE@BFD9. � QFB@ E?GK49 C9D98 
A4K4?B@ >4><I-?<5B 89=EF6<= E?98G9F ;4@9A<FP E7BD96L<9 >B@CBA9AFO. 

�FBDB= 64D<4AF, EBBF69FEF69AAB, E4@O= E?B:AO=: >B784 6<8<@OI CD<;A4>B6 CB6D9:89A<S 
A9F, B8A4>B :9EF><= 8<E> 6989F E95S A9EF4A84DFAB. $4EE@BFD<@ A9>BFBDO9 E<FG4J<<. 

- �2830B5;P =5 @0A:@CG8205BAS, =8:0:8E 72C:>2 =5 A;OH=>. �B;@B:AO9 CD<K<AO - 
;4>?<A<?B LC<A89?PAO= 86<74F9?P <?< 7B?B6>< KF9A<S/;4C<E< "CD<?<C?<" > CB69DIABEF< 
8<E>4. 



�E?< CBCOF4FPES CDB69DAGFP LC<A89?P, FB QFB @B:9F CD<69EF< A9 FB?P>B > CB6D9:89A<R 
CB69DIABEF< 8<E>4 <, EBBF69FEF69AAB, CDBC4:9 <AHBD@4J<<, AB < > CB?B@>9 @9I4A<;@4 
GCD46?9A<S 7B?B6>4@< < E4@<I 7B?B6B>. � QFB@ E?GK49 A9<ECD46AO= 6<AK9EF9D ?GKL9 
BFA9EF< 6 E9D6<EAO= J9AFD, 789, 6B-C9D6OI, 64@ FBKAB E>4:GF, CB8?9:<F ?< :9EF><= 8<E> 
D9@BAFG, 4 6B-6FBDOI, C9D9C<LGF E A97B 6ER 64:AGR <AHBD@4J<R 

- �2830B5;P @0A:@CG8205BAS, A;OH5= I5;G>:. 1FBF M9?KB> S6?S9FES E?98EF6<9@ A9G84KAB= 
D4EC4D>B6>< 7B?B6B>. !4<5B?99 69DBSFA4S CD<K<A4 84AAB= A9<ECD46ABEF< - 6OIB8 <; EFDBS 
79A9D4FBD4 LC<A89?PAB7B 86<74F9?S <?< E<EF9@O CB;<J<BA<DB64A<S 7B?B6B>. �B;@B:AB 
F4>:9 CB6D9:89A<9 >4FGL>< CB;<J<BA<DB64A<S, >BFBD4S D4;@9M9A4 A4 5?B>9 7B?B6B>. 

- �2830B5;P @0A:@CG8205BAS, B8A4>B 48A: =5 >?@545;S5BAS <?< >?@545;S5BAS =525@=>. 
#D<K<AB= 6B;A<>AB69A<S F4>B= A9<ECD46ABEF< @B:9F 5OFP 6OIB8 <; EFDBS <AF9DH9=EAB= 
@<>DBEI9@O >BAFDB??9D4 <?< @9I4A<K9E>B9 CB6D9:89A<9 >BAF4>FAB= 7DGCCO, > >BFBDB= 
CB8>?RK49FES L?9=H 84AAOI (A4CD<@9D, EB7AGFO= <?< CB?B@4AAO= @9F4??<K9E><= 6O6B8). 

- �<E> D4E>DGK<649FES, E?OL9A ABC:. �4AA4S E<FG4J<S @B:9F B;A4K4FP BK9AP @AB7B9, 
A4K<A4S E A9<ECD46AB= E<EF9@O CB;<J<BA<DB64A<S < ;4>4AK<64S CB6D9:89A<9@ 7B?B6B>. 
�M9 B8<A 64D<4AF - E5B=AO9 E9>FBDO 6 ;47DG;BKAB= B5?4EF< 6<AK9EF9D4. &4>GR E<FG4J<R 6O 
E@B:9F <ECD46<FP E4@BEFBSF9?PAB. "CD989?<6 EBEFBSA<9 :9EF>B7B 8<E>4, CB8>?RK<@ L?9=H 
84AAOI. &9C9DP @B:AB A9 FB?P>B GE?OL4FP <;84649@O9 :9EF><@ 8<E>B@ ;6G><, AB < G6<89FP 
A4 Q>D4A9 EBB5M9A<S B5 BL<5>4I 6 IB89 D45BFO 6<AK9EF9D4. �B;@B:AO E?98GRM<9 BEAB6AO9 
E<FG4J<<. 

- #BS6?9A<9 EBB5M9A<= F<C4 Invalid Drive Specification. &4><9 EBB5M9A<S B;A4K4RF, KFB 6 
BIOS ;4C<E4A4 A969DA4S <AHBD@4J<S B C4D4@9FD4I GEF4AB6?9AAB7B 6<AK9EF9D4 <?< :9 BA 
A969DAB D4ECB;A49FES. #BE?98A<= 64D<4AF 7B6BD<F B D4;DGL9A<< E?G:95AB= <AHBD@4J<< 
<?< B CB6D9:89A<< 7B?B6B>. �B;@B:A4 F4> :9 CB?B@>4 >BAF4>FB6 <AF9DH9=E4 A4 C?4F9 
>BAFDB??9D4 <?< 6 E4@B@ L?9=H9 84AAOI. 

- #BS6?9A<9 EBB5M9A<= F<C4 Disk Boot Failure. 1FB B8AB;A4KAB 7B6BD<F B FB@, KFB 
CB6D9:89A4 MBR (Master Boot Record) 4 BEAB6A4S ;47DG;BKA4S ;4C<EP. 

- #BS6?9A<9 EBB5M9A<= F<C4 Boot Disk Failed. %4@4S 69DBSFA4S CD<K<A4 4 A4?<K<9 
E5B=AOI E9>FBDB6 A4 AG?96B= 8BDB:>9, 6E?98EF6<9 K97B ;47DG;>4 E :9EF>B7B 8<E>4 
A96B;@B:A4. "% ABD@4?PAB D4ECB;A4RF :9EF><= 8<E>, B8A4>B =5 >B>1@0605B 
;>38G5A:85 8<E><. �E?< <E>?RK<FP 64D<4AF FB7B, KFB 6<AK9EF9D CDBEFB A9 D4;5<F A4 
?B7<K9E><9 8<E><, FB BEAB6AB= CD<K<AB= F4>B= A9<ECD46ABEF< S6?S9FES A4?<K<9 E5B=AOI 
8<E>B6 6 E<EF9@AB= B5?4EF< <?< D4;DGL9A<9 H4=?B6B= E<EF9@O, EB89D:4M9= <AHBD@4J<R B 
F9>GM9= >BAH<7GD4J<< 8<E>B6. � QFB@ E?GK49 E?98G9F ;4AB6B D4;5<FP 6<AK9EF9D A4 
?B7<K9E><9 8<E><, CBE?9 K97B BFHBD@4F<DB64FP 97B.  B:AB F4>:9 5B?99 89F4?PAB <;GK<FP 
A9<ECD46ABEFP E CB@BMPR A<;>BGDB6A96OI GF<?<F. 

- �9EF><= 8<E> D4ECB;A49FES ABD@4?PAB, B8A4>B "% 703@C605BAS =5 ?>;=>ABPR 8;8 =5 
703@C605BAS 6B6E9. �4AAO= H4>F 7B6BD<F B FB@, KFB B5?4EFP 6<AK9EF9D4, 6 >BFBDB= 
;4C<E4AO H4=?O BC9D4J<BAAB= E<EF9@O, EB89D:<F E5B=AO9 E9>FBDO. � 84AAB@ E?GK49 
E?98G9F B5D4F<FPES > A<;>BGDB6A96O@ GF<?<F4@, >BFBDO9 CB@9FSF E5B=AO9 E9>FBDO < 6 
E?GK49 A9B5IB8<@BEF< C9D9C?4A<DGRF 6<AK9EF9D. 

#@>D8;0:B8:0 HDD  

%B 6D9@9A9@ 8<E> A4K<A49F D45BF4FP @98?9AA99, EB E5BS@<, 7D99FES, CBS6?SRFES BL<5>< 
KF9A<S < F. C. 1FB B;A4K49F, KFB CD<L?B 6D9@S CDBH<?4>F<><, BEAB6AO@< @9D4@< >BFBDB= 
S6?SRFES: 

- #@>25@:0 ;>38G5A:>3> 8 D878G5A:>3> A>AB>O=8O 8<E>4 E CB@BMPR 8<47ABEF<K9E><I 
GF<?<F F<C4 scandisk (8?S E<EF9@ Windows 95/98). &4>4S CDB69D>4 CB;6B?S9F A9 FB?P>B 
<ECD46<FP ?B7<K9E><9 BL<5><, BE6B5B8<6 @9EFB A4 :9EF>B@ 8<E>9, AB < G;A4FP B CBS6?9A<< 



E5B=AOI E9>FBDB6, >BFBDO9 GF<?<F4 CB@9K49F EBBF69FEF6GRM<@ B5D4;B@. "% Windows )$ 
CDB69DS9F 8<E> A9@AB7B <A4K9, B8A4>B @9I4A<;@ CDB69D>< FBF :9: KFB5O ;4CGEF<FP GF<?<FG, 
>?<>A<F9 #�  A4 <AF9D9EGRM9@ 64E 8<E>9, 6O59D<F9 %2>9AB20► %5@28A ►�K?>;=8BL 
?@>25@:C& � BF>DO6L9@ES B>A9 GEF4AB6<F9 FD95G9@O9 C4D4@9FDO CDB69D>< < ;4CGEF<F9 
8<47ABEF<>G A4 6OCB?A9A<9. 

� Windows-7: «#GE>» ► «�E9 CDB7D4@@O» ► «%F4A84DFAO9» ► «%?G:95AO9» ► «"K<EF>4 
8<E>4» <?< E>4K4=F9 < GEF4AB6<F9 TreeSize Free. 

- �5D@03<5=B0F8O D09;>2 E CB@BMPR EF4A84DFAOI GF<?<F <?< GF<?<F EFBDBAA97B 
CDB<;6B8<F9?S. (D47@9AF4J<S 4 QFB D4;5<F<9 B8AB7B H4=?4 A4 A9E>B?P>B HD47@9AFB6 < 
D4;@9M9A<9 <I A4 D4;AOI GK4EF>4I 8<E>4. (D47@9AF4J<S CDB<EIB8<F A9 A4@9D9AAB, 4 <;-;4 
EC9J<H<>< ;4C<E< <AHBD@4J<<. �9HD47@9AF4J<S 4 EBBF69FEF69AAB, EB98<A9A<9 HD47@9AFB6 
B8AB7B H4=?4. �E?< 8<E> 89HD47@9AF<DB64A, FB E>BDBEFP 8BEFGC4 > <AHBD@4J<< 
G69?<K<649FES. %B 6D9@9A9@ HD47@9AF4J<S AB6OI H4=?B6 EAB64 CD<6B8<F > ;4@98?9A<R 
D45BFO, 6 QFB@ E?GK49 CDBJ9EE 89HD47@9AF4J<< E?98G9F CB6FBD<FP. 

- !01;N45=85 70 B5<?5@0BC@>9 48A:0 E CB@BMPR EC9J<4?<;<DB64AAOI GF<?<F. 
&9@C9D4FGD4 >4> A<KFB 8DG7B9 6?<S9F A4 EBEFBSA<9 CDB<;6B8<F9?PABEF< :9EF>B7B 8<E>4. � 
D9;G?PF4F9 CB6OL9A<S F9@C9D4FGDO @B7GF CBEFD484FP 6AGFD9AA<9 >B@CBA9AFO >BAFDB??9D4, 
KFB CD<6989F > CBS6?9A<R E9DP9;AOI A9<ECD46ABEF9=. 1FB7B 6CB?A9 8BEF4FBKAB 8?S 
B59EC9K9A<S, CB >D4=A9= @9D9, ?B7<K9E>B7B ";8BDB6PS" :9EF>B7B 8<E>4. 

�>=B@>;L=K5 2>?@>AK 

1. !4;B6<F9 BEAB6AO9 >B@CBA9AFO HDD < <I A4;A4K9A<9. 
2. "F?<K<9 ECBEB54 ;4C<E< <AHBD@4J<< 6 HDD < FDD. 
3. %D98A99 6D9@S 8BEFGC4 6 A4>BC<F9?SI, 98<A<JO 97B <;@9D9A<S. 
4. +9@ BCD989?S9FES A48T:ABEFP HDD? 
5. +FB BCD989?S9F 5OEFDB89=EF6<9 HDD? 
6. !4;B6<F9 <AF9DH9=EO CB8>?RK9A<S HDD (6AGFD9AA<I < 6A9LA<I). 
7. +FB CDB<EIB8<F CD< HBD@4F<DB64A<< :TEF><I 8<E>B6? 
8. �4><9 6<8O HBD@4F<DB64A<S 6O ;A49F9? �?S >4><I ABE<F9?9= EGM9EF6G9F 6B;@B:ABEFP 
EB;84A<S ?B7<K9E><I 8<E>B6? 

9. !4;B6<F9 6<8O A9<ECD46ABEF9= HDD. 
10.  !4;B6<F9 @9DO CDBH<?4>F<>< HDD, BI4D4>F9D<;G=F9 <I. 
11. " KT@ 7B6BD<F CBS6?9A<9 EBB5M9A<S Disk Boot Failure? 

12. �4>B64 CD<K<A4 6B;A<>AB69A<S E<FG4J<< �2830B5;P =5 @0A:@CG8205BAS, =8:0:8E 72C:>2 
=5 A;OH=>? 

13. �4>B64 CD<K<A4 CBS6?9A<S EBB5M9A<S Invalid Drive Specification? 

14. �4>B64 CD<K<A4 6B;A<>AB69A<S E<FG4J<< �2830B5;P @0A:@CG8205BAS, B8A4>B 48A: =5 
>?@545;S5BAS <?< >?@545;S5BAS =525@=>? 
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#@0:B8G5A:0O @01>B0 18  

$0AG5B ?>B@51;O5<>9 <>I=>AB8 #� 

 BMABEFP, CBFD95?S9@4S 6E9@ GEFDB=EF6B@, ;46<E<F BF CBFD95?S9@B= @BMABEF< BF89?PAOI 
@<>DBEI9@ < >B?<K9EF64 @<>DBEI9@. 

#BFD95?S9@4S @BMABEFP >4:8B= @<>DBEI9@O D4EEK<FO649FES CB HBD@G?9: 

$ = Icc× Ucc, �F, 

789 Icc 3 FB> CBFD95?9A<S BF <EFBKA<>4 C<F4A<S 8?S 84AAB= @<>DBEI9@O; 

Ucc - A4CDS:9A<9 C<F4A<S.  

"5M<= CBFD95?S9@O= FB> BF <EFBKA<>4 C<F4A<S >4:8B= @<>DBEI9@O, CD< A4CDS:9A<< C<F4A<S 
+5 �, D4EEK<FO649FES CB HBD@G?9: 
 

I+5� =4*I+5�(�$580�$82) + I+5�(�155��2) + I+5�(7411) + I+5�(�$580��55�) + 
I+5�(�$580��51�) +I+5�(LM393)+ 2*I+5�(TPL2630) +I+5�(ADM485) +2*I+5�(�555��7)+ 
I+5�(�$580��28) +I+5�(�$580� 80�) + I+5�(�$580�(24) +I+5�(�$568$�5) 

789 I+5 � - FB> CBFD95?9A<S, CD< A4CDS:9A<< C<F4A<< +5� 

I +5� =4*160+6+8+120+100+3+2*36+200+2*9,7+190+85+115+16= 1574,4 @A 

%K<F49@ @BMABEFP: $ =1,5744 ×13 = 20,46 �F 

�OCB?A<FP D4EKTFO CB <A8<6<8G4?PAO@ ;484A<S@ 

#@0:B8G5A:0O @01>B0 19  

�7CG5=85 =>2>9 A5@28A=>9 0??0@0BC@K, 8=AB@C<5=B>2  8 ?@81>@>2 

�484A<9: �4FP BCD989?9A<9 GE?B6AOI B5B;A4K9A<= A4 <;@9D<F9?PAOI CD<5BD4I. 
*9?P D45BFO. �@9FP A46O>< D45BFO E <;@9D<F9?PAO@< CD<5BD4@<. 

� CD<6989AAB= A<:9 F45?<J9 CD98EF46?9AO CD<@9DO 86GI 64D<4AFB6 $�$ 1. &D95G9FES 
;4CB?A<FP EFB?59J «!4<@9AB64A<S E<EF9@O, CD9B5D4;B64F9?S, B5B;A4K9A<S» EB7?4EAB 
HBD@G?<DB6>4@ �"%&4. 

№ !�� �!"��!�3 
%�%&� /, 
#$�"�$��"��&��
3, "�"�!�+�!�3 

"�"�!�+�!�
� 

№ !�� �!"��!�3 
%�%&� /, 
#$�"�$��"��&��
3, "�"�!�+�!�3 

"�"�!�+�!�
� 

1 

 

 

1
6 
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�BAFDB?PAO9 6BCDBEO. 
1. �4>B6 CD<AJ<C 89=EF6<S CD<5BDB6 @47A<FBQ?9>FD<K9E>B= < Q?9>FDB@47A<FAB= E<EF9@? 
2. +FB F4>B9 CD989? <;@9D9A<S? 
3. �4> BCD989?S9FES J9A4 89?9A<S CD<5BD4? 
4. +FB F4>B9 45EB?RFA4S < BFABE<F9?PA4S CB7D9LABEFP <;@9D9A<S? 
5. +FB I4D4>F9D<;G9F >?4EE FBKABEF< CD<5BD4? 
6. � >4>B= K4EF< L>4?O CD<5BD4 <;@9D9A<S FBKA99 < CBK9@G? 
7. �4>B6O BEAB6AO9 8BEFB<AEF64 J<HDB6OI <;@9D<F9?PAOI CD<5BDB6? 
 

 

 

#@0:B8G5A:0O @01>B0 20  

'AB0=>2:0 A8AB5<=>9 ?;0BK 2 A8AB5<=K9 1;>: 8 CAB@>9AB2 22>40-2K2>40. 
 

*9?P D45BFO: <;GK<FP GEFDB=EF64, D4ECB?B:9AAO9 6AGFD< E<EF9@AB7B 5?B>4, EBEF46<FP EI9@G 
CB8>?RK9A<S GEFDB=EF6 > E<EF9@AB= C?4F9. 
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�D4F>4S F9BD<S 
%<EF9@AO= 5?B> 3 BEAB6A4S K4EFP >B@CPRF9D4. "A EBEFB<F <; @9F4??<K9E>B7B >BDCGE4, 6 
>BFBDB@ D4ECB?474RFES BEAB6AO9 >B@CBA9AFO >B@CPRF9D4. % A<@ >459?S@< EB98<A9AO 
>?46<4FGD4, @OLP, >B?BA>< < @BA<FBD. �AGFD< E<EF9@AB7B 5?B>4 D4ECB?B:9AO: 

 @<>DBCDBJ9EEBD, >BFBDO= 6OCB?AS9F 6E9 CBEFGC4RM<9 >B@4A8O, CDB<;6B8<F 
6OK<E?9A<S < GCD46?S9F D45BFB= 6E9I >B@CBA9AFB6 >B@CPRF9D4; 

 BC9D4F<6A4S C4@SFP, CD98A4;A4K9AA4S 8?S 6D9@9AAB7B ID4A9A<S CDB7D4@@ < 84AAOI; 
 E<EF9@A4S L<A4, BEGM9EF6?SRM4S <AHBD@4J<BAAGR E6S;P @9:8G GEFDB=EF64@< 
>B@CPRF9D4; 

 @4F9D<AE>4S C?4F4, A4 >BFBDB= A4IB8SFES @<>DBCDBJ9EEBD, E<EF9@A4S L<A4, 
BC9D4F<6A4S C4@SFP, >B@@GA<>4J<BAAO9 D4;N9@O, @<>DBEI9@O GCD46?9A<S D4;?<KAO@< 
>B@CBA9AF4@< >B@CPRF9D4, EKTFK<> 6D9@9A<, E<EF9@O <A8<>4J<< < ;4M<FO; 

 5?B> C<F4A<S, CD9B5D4;GRM<= Q?9>FDBC<F4A<9 E9F< 6 CBEFBSAAO= FB> A<;>B7B 
A4CDS:9A<S, CB84649@O= A4 Q?9>FDBAAO9 EI9@O >B@CPRF9D4; 

 69AF<?SFBDO 8?S BI?4:89A<S 7D9RM<IES Q?9@9AFB6; 
 GEFDB=EF64 6A9LA9= C4@SF<, > >BFBDO@ BFABESFES A4>BC<F9?< A4 7<5><I < :9EF><I 
@47A<FAOI 8<E>4I, 8<E>B6B8 8?S >B@C4>F-8<E>B6 %D-ROM, CD98A4;A4K9AAO9 8?S 
8?<F9?PAB7B ID4A9A<S <AHBD@4J<<. 

�CC4D4FAB= BEAB6B= E<EF9@AB7B 5?B>4 S6?S9FES @4F9D<AE>4S C?4F4 - E4@BEFBSF9?PAO= 
Q?9@9AF, >BFBDO= GCD46?S9F 6AGFD9AA<@< E6S;S@< < E CB@BMPR E<EF9@O CD9DO64A<= 
6;4<@B89=EF6G9F E 6A9LA<@< GEFDB=EF64@<. !4 @4F9D<AE>B= C?4F9 D4ECB?B:9AO 6E9 
64:A9=L<9 @<>DBEI9@O. 
�CC4D4FAB9 CB8>?RK9A<9 C9D<H9D<=AB7B GEFDB=EF64 > @47<EFD4?< A4 H<;<K9E>B@ GDB6A9 
BEGM9EF6?S9FES K9D9; EC9J<4?PAO= 5?B> - >BAFDB??9D (8DG7<9 A4;64A<S - 484CF9D, C?4F4, >4DF4). 
�?S GEF4AB6>< >BAFDB??9DB6 A4 @4F9D<AE>B= C?4F9 <@9RFES EC9J<4?PAO9 D4;NT@O - E?BFO. 
%6S;P >B@CPRF9D4 E 6A9LA<@< GEFDB=EF64@< BEGM9EF6?S9FES K9D9; CBDFO 3 EC9J<4?PAO9 
D4;NT@O A4 ;48A9= C4A9?< >B@CPRF9D4. $4;?<K4RF CBE?98B64F9?PAO9 < C4D4??9?PAO9 CBDFO. 
#BE?98B64F9?PAO9 (COM 3 CBDFO) E?G:4F 8?S CB8>?RK9A<S @4A<CG?SFBDB6, @B89@4 < 
C9D984RF A95B?PL<9 B5NT@O <AHBD@4J<< A4 5B?PL<9 D4EEFBSA<S. #4D4??9?PAO9 (LPT - CBDFO) 
E?G:4F 8?S CB8>?RK9A<S CD<AF9DB6, E>4A9DB6 < C9D984RF 5B?PL<9 B5NT@O <AHBD@4J<< A4 
A95B?PL<9 D4EEFBSA<S. � CBE?98A99 6D9@S L<DB>B9 D4ECDBEFD4A9A<9 CB?GK<?< 
CBE?98B64F9?PAO9 GA<69DE4?PAO9 CBDFO (USB), > >BFBDO@ @B:AB CB8>?RK4FP D4;?<KAO9 
GEFDB=EF64. 

#BDS8B> 6OCB?A9A<S 
1. !4 CD98EF46?9AAB= @B89?< <?< C?4>4F9 (E@. CD<?B:9A<9 №1) D4EE@BFD9FP EBEF46 E<EF9@AB7B 
5?B>4. 
2. �;GK<FP >D4F>GR F9BD<R < 6OC<E4FP A4;64A<9 < A4;A4K9A<9 GEFDB=EF6 CB8 AB@9D4@< 1- 21 
3. %BEF46<FP EI9@G CB8>?RK9A<S GEFDB=EF6 > E<EF9@AB= C?4F9 (E@. CD<?B:9A<9 №1). 
4. %89?4FP 6O6B8 B CDB89?4AAB= D45BF9. 

%>45@60=85 >BG5B0 
1. !4;64A<9 < A4;A4K9A<9 GEFDB=EF6 CB8 AB@9D4@< 1- 21. 
2. %I9@4 CB8>?RK9A<S GEFDB=EF6 > E<EF9@AB= C?4F9. 
3. �O6B8 B CDB89?4AAB= D45BF9. 

�>=B@>;L=K5 2>?@>AK 
1. !4;64FP GEFDB=EF64, 6IB8SM<9 6 EBEF46 E<EF9@AB7B 5?B>4 <I A4;A4K9A<9 < ECBEB5 
CB8>?RK9A<S. 

2. "C<E4FP EI9@G B5@9A4 84AAO@< @9:8G GEFDB=EF64@< >B@CPRF9D4. 
#D4>F<K9E>4S D45BF4 №2 
%B;84A<9 < <ECB?P;B64A<9 EF<?9= HBD@4F<DB64A<S 
*9?P D45BFO: CB;A4>B@<FPES E 6B;@B:ABEFS@< &$ Word. !4GK<FPES EB;8464FP, D984>F<DB64FP < 
HBD@4F<DB64FP 8B>G@9AF. %B;84A<9 < HBD@4F<DB64A<9 EC<E>B6. 
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#@0:B8G5A:0O @01>B0 21  

&5E=8G5A:>5 >1A;C6820=85  25=B8;OB>@0. 'AB0=>2:0 <>4C;O >?5@0B82=>9 
?0<OB8. �0<5=0 2845>:0@BK 

"CD989?<F9 6<89B>4DFG < ;4C<L<F9 6 F9FD48P I4D4>F9D<EF<>< 6<89B>4DF, A4CD<@9D: 

#D<@9D 1: «�<89B>4DF4 1536Mb GTX580, PCI-E, 2xDVI, HDMI, DisplayPort, OEM» 

 1536Mb 3 B5N9@ 6<89BC4@SF<, GEF4AB6?9AAO= A4 6<89B>4DF9 6 @97454=F4I 
 GTX580 3 F<C 7D4H<K9E>B7B CDBJ9EEBD4 6<89B>4DFO, CB >BFBDB@G ?97>B BCD989?S9FES < 
>B@C4A<S CDB<;6B8<F9?P QFB7B E4@B7B CDBJ9EEBD4 (6 84AAB@ E?GK49 QFB NVIDIA) 

 PCI-E 3 F<C D4;N9@4 6 >BFBDO= GEF4A46?<649FES 6<89B>4DF4 
 2xDVI, HDMI, DisplayPort 3 <@99F 864 6OIB84 DVI, B8<A HDMI < B8<A DisplayPort 8?S 
CB8>?RK9A<S D4;?<KAOI GEFDB=EF6 6O6B84 (@BA<FBDO, �� F9?96<;BDO, C?4;@4) 

 OEM 3 6<89B>4DF4 CDB849FES 59; >BDB5>< 

#D<@9D 2: «�<89B>4DF4 2048Mb HD6950, PCI-E, VGA, DVI, HDMI, 2Imini DP, Retail» 

 2048Mb - B5N9@ 6<89BC4@SF<, GEF4AB6?9AAO= A4 6<89B>4DF9 6 @97454=F4I 
 HD6950 3 F<C 7D4H<K9E>B7B CDBJ9EEBD4 6<89B>4DFO, 6 84AAB@ E?GK49 CDB<;6989AAO= 
>B@C4A<9= AMD (ATI) 

 PCI-E 3 F<C D4;N9@4, 6 >BFBDO= GEF4A46?<649FES 6<89B>4DF4 
 VGA, DVI, HDMI, 2IminiDP 3 C9D9K<E?9A<9 <@9RM<IES 6OIB8B6 A4 6<89B>4DF9 
 Retail 3 6<89B>4DF4 CDB849FES 6 >D4EBKAB= GC4>B6>9. 

 

2. �A<@4F9?PAB CDBK<F4=F9 <AEFDG>J<R: 

 

'EF4AB6>4 ;6G>B6B= < E9F96B= >4DFO 6OCB?AS9FES CD<@9DAB, F4> :9 >4> < GEF4AB6>4 
6<89B>4DFO, IBFS 9EFP B8AB BF?<K<9, G 6<89B484CF9D4 9EFP EC9J<4?PAB9 BF6989AAB9 7A9;8B (A4 
>4DF<A>9 A<:9 6IB8 8?S 6<89B>4DFO <;B5D4:9A >BD<KA96B7B J69F4), 4 6BF ;6G>B6GR < E9F96GR 
>4DFO @B:AB GEF4AB6<FP 6 ?R5B9 E6B5B8AB9 PCI 7A9;8B A4 @4F9D<AE>B= C?4F9. 
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%A4K4?4 A9B5IB8<@B G5D4FP ;47?GL>G 6 ;48A9= K4EF< E<EF9@AB7B 5?B>4, 6B;?9 7A9;84, 789 6O 
EB5<D49F9EP GEF4AB6<FP GEFDB=EF6B. �47?GL>4 @B:9F 6O?4@O64FPES, BF>DGK<64FPES, <?< CDBEFB 
EA<@4FPES. #BFB@ A48B 4>>GD4FAB CD<>D9C<FP >4DFG 6 7A9;8B, A9 ;45O6 ;4>D9C<FP 97B 5B?FB@. 
'EF4AB6>4 ;469DL9A4.  

&9C9DP AG:AB CB8>?RK4FP E9F96B= >459?P (<AF9DA9F >459?P) A9 > 7A9;8G EB 6EFDB9AAB= 6 
@4F9D<AE>GR C?4FG E9F96B= >4DFO, 4 > 7A9;8G, 789 A9846AB 5O?4 GEF4AB6?9A4 E9F964S >4DF4. 

�4>BAEC9>F<DG=F9 CDBK<F4AAO= @4F9D<4?. 

%4@BEFBSF9?PAB 6OCB?A<F9 GEF4AB6>G E9F96B=, ;6G>B6B= < 6<89B >4DF. 

&" 69AF<?SFBD4. 

*9?P D45BFO: !4GK<FPES CD46<?PAB CDB6B8<FP F9IA<K9E>B9 B5E?G:<64A<9 69AF<?SFBD4. �D4F><9 
F9BD9F<K9E><9 E6989A<S.  
#DB7D4@@4 6OCB?A9A<S D45BFO. 
1. #B87BFB6<FP CDBFB>B? D45BFO, EB89D:4M<= A4;64A<9 D4- 5BFO, J9?P D45BFO.  
2. #BE@BFD9FP 6<89BH<?P@ B CDB6989A<< &" 69AF<?SFBD4, B;A4>B@<FPES E F9BD9F<K9E><@< 
E6989A<S@<, CD<6989AAO@< 6 H4=?9 №11 «%>BFF  R??9D».  
3. #B?P;GSEP CB?GK9AAO@< D9;G?PF4F4@< D45BFO, EBEF46<FP BFK9F B CDB6989A<< &" 
69AF<?SFBD4. #D<5BDO < B5BDG8B64A<9.  
1. #9DEBA4?PAO= >B@CPRF9D.  
2. �<89BH<?P@.  
3. (4=?O E F9BD9F<K9E><@< E6989A<S@<.  
#BDS8B> 6OCB?A9A<S D45BFO.  
1. #BE@BFD9FP 6<89BH<?P@ < B;A4>B@<FPES E D9>B@9A8B64AAB= ?<F9D4FGDB=.  
2. �4CB?A<FP CDBFB>B? ?45BD4FBDAB= D45BFO.  
3. #B?P;GSEP CB?GK9AAO@< D9;G?PF4F4@< D45BFO, EBEF46<FP BFK9F B CDB6989A<< &" 
69AF<?SFBD4.  
4. �4M<F<FP 6OCB?A9AAGR ?45BD4FBDAGR D45BFG.  

�BAFDB?PAO9 6BCDBEO. 
1. !G:AB ?< «$G>B6B8EF6B E<EF9@AB= C?4FO» CD< CDB6989A<< &" 69AF<?SFBD4?  
2. �4>B9 A4DGL9A<9 5O?B 8BCGM9AB CD< EASF<< 69AF<?SFBD4 E CDBJ9EEBD4? �4> CD46<?PAB A48B 
6OCB?ASFP QFG BC9D4J<R?  
3. �4>B9 A4DGL9A<9 5O?B 8BCGM9AB CD< EASF<< 69AF<?SFBD4 E D48<4FBD4? �4> CD46<?PAB A48B 
6OCB?ASFP QFG BC9D4J<R?  
4. �4> @B:AB BCD989?<FP >B?<K9EF6B E@4;>< 6 CB8L<CA<>9 69AF<?SFBD4: - @AB7B E@4;><, - 
ABD@4?PAB9 >B?<K9EF6B E@4;><, - @4?B E@4;><.  
5.  B:AB ?< CB?P;B64FPES 86G@S <7B?>4@< CD< EASF<< H<>E<DGRM97B >B?PJ4 E >DO?PK4F><?  
6. �4>GR E@4;>G CD98CBKF<F9?PA99 <ECB?P;B64FP CD< CDB6989A<< &" 69AF<?SFBD4: -*��&� -
221, -*��&� -201, -EB?<8B?, -�<FB?-24, -@4L<AAB9 @4E?B, -E<?<>BAB64S E@4;>4. #BK9@G?  
7. �4>B9 A4DGL9A<9 5O?B 8BCGM9AB CD< GEF4AB6>9 69AF<?SFBD4 A4 D48<4FBD? �4> CD46<?PAB 
A48B 6OCB?ASFP QFG BC9D4J<R?  
8. �4>B9 A4DGL9A<9 5O?B 8BCGM9AB CD< GEF4AB6>9 69AF<?SFBD4 E D48<4FBDB@ A4 CDBJ9EEBD? 
�4> CD46<?PAB A48B 6OCB?ASFP QFG BC9D4J<R?  
9. !G:AB ?< CB?P;B64FPES F9C?BCDB6B8SM9= C4EFB= CD< CDB6989A<< &" 69AF<?SFBD4?  
10. �4><9 A4DGL9A<S 6O 9MT ;4@9F<?<? 

 

#@0:B8G5A:0O @01>B0 22  
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#@>D8;0:B8:0 :;0280BC@K. "G8AB:0 CD ?@82>40 >B >A:>;:>2 

*9?P D45BFO: !4GK<FPES CDB6B8<FP CDBH<?4>F<>G >?46<4FGDO.  
#DB7D4@@4 6OCB?A9A<S D45BFO.  
1. #B87BFB6<FP CDBFB>B? D45BFO, EB89D:4M<= A4;64A<9 D45BFO, J9?P D45BFO.  
2. #BE@BFD9FP 6<89BH<?P@ B CDB6989A<< CDBH<?4>F<>< >?46<4FGDO, B;A4>B@<FPES E 
F9BD9F<K9E><@< E6989A<S@<, CD<6989AAO@< 6 H4=?9 №11 «%>BFF  R??9D».  
3. #B?P;GSEP CB?GK9AAO@< D9;G?PF4F4@< D45BFO, EBEF46<FP BFK9F B CDB6989A<< CDBH<?4>F<>< 
>?46<4FGDO.  
#D<5BDO < B5BDG8B64A<9.  
1. #9DEBA4?PAO= >B@CPRF9D.  
2. �<89BH<?P@.  
3. (4=?O E F9BD9F<K9E><@< E6989A<S@<. 
 #BDS8B> 6OCB?A9A<S D45BFO.  
1. #BE@BFD9FP 6<89BH<?P@ < B;A4>B@<FPES E D9>B@9A8B- 64AAB= ?<F9D4FGDB=.  
2. �4CB?A<FP CDBFB>B? ?45BD4FBDAB= D45BFO.  
3. #B?P;GSEP CB?GK9AAO@< D9;G?PF4F4@< D45BFO, EBEF46<FP BFK9F B CDB6989A<< CDBH<?4>F<>< 
>?46<4FGDO.  
4. �4M<F<FP 6OCB?A9AAGR ?45BD4FBDAGR D45BFG.  

�BAFDB?PAO9 6BCDBEO. 
1. !G:AB ?< «$G>B6B8EF6B E<EF9@AB= C?4FO» CD< CDB6989A<< CDBH<?4>F<>< >?46<4FGDO?  
2. �4><9 A4DGL9A<S 5O?< 8BCGM9AO CD< EASF<< >?46<L E >?46<4FGDO? �4> CD46<?PAB A48B 
6OCB?ASFP QFG BC9D4J<R? 3. !G:AB ?< CDB6B8<FP E@4;>G FDGM<IES K4EF9= >?46<4FGDO? 
#BK9@G?  
4. �4>B9 A4DGL9A<9 5O?B 8BCGM9AB CD< GEF4AB6>9 >?46<L 6 >?46<4FGDG? �4> CD46<?PAB A48B 
6OCB?ASFP QFG BC9D4J<R?  
5. �4><9 A4DGL9A<S 6O 9MT ;4@9F<?<?  
6. �4><9 F<CO >?46<4FGD 6O ;A49F9?  
7. %B6@9EF<@O ?< D4;AO9 F<CO >?46<4FGD?  
8. �4><9 D4;AB6<8ABEF< >BAEFDG>J<= >?46<L 6O ;A49F9?  
9. �4> CB846?S9FES 8D959;7 CD< ;4@O>4A<< >BAF4>FB6 >?46<4FGDO?  
10. �4><9 D4;N9@O <ECB?P;GRFES 8?S CB8>?RK9A<S >?46<4FGDO > #�?  
11. �4> 6O EK<F49F9 3 6O7B8A99 BFD9@BAF<DB64FP >?46<4FGDG, <?< ;4@9A<FP 9T A4 AB6GR? 

 

 

 

 

 

#@0:B8G5A:0O @01>B0  23 

&5AB8@>20=85 ?@>3@0<<0<8 A@54AB2 #� 

 

&5;L @01>BK: �ECB?P;GS F9EF<DGRM<9 CDB7D4@@O, BCD989?<FP B5BDG8B64A<9, 
GEF4AB6?9AAB9 6 C9DEBA4?PAO= >B@CPRF9D. 
 0B5@80;K 4;O ?@>2545=8O: 
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#9DEBA4?PAO= >B@CPRF9D, CDB7D4@@4 Everest Ultimate Edition Version 5.30 
&5>@5B8G5A:0O G0ABL: 
!9 6E9784 9EFP 6B;@B:ABEFP 6E>DOFP E<EF9@AO= 5?B> #� < GEF4AB6<FP @B89?< 
GEF4AB6?9AAB7B 6AGFD< B5BDG8B64A<S. �?S CDB69D>< B5BDG8B64A<S 59; 6E>DOF<S E<EF9@AB7B 
5?B>4 CD<@9ASRFES F9EF-CDB7D4@@O, A4CD<@9D AIDA64. 
AIDA 3 32 < 64-5<FB6O= E<EF9@AO= 4A4?<;4FBD Windows, >BFBDO= 6>?RK49F 
EBCBEF46<F9?PAO= 4A4?<;, F9EF<DB64A<9 < D4EC9K4F>G @B8G?9=. &4>:9 BA4 CB889D:<649F 
E5BD <AHBD@4J<< E: G84?9AAO9 >B@CPRF9DB6, C?4AL9FB6, E@4DFHBAB6, 54; 84AAOI 
ADO/ODBC. 
�040=85: 
1. %B5D4FP <AHBD@4J<R B >B@CPRF9D9, <ECB?P;GS F9EF-CDB7D4@@G AIDA64 < <EFBKA<>< 6 
E9F< �AF9DA9F. 
�BAH<7GD4J<S E<EF9@AB7B 5?B>4: 
· #DBJ9EEBD (@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
· @4F9D<AE>4S C?4F4 (@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
· BC9D4F<6A4S C4@SFP ((@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><; ;4C<EP 6 HBD@4F9 1I512Mb, 
789 1I 3 >B?<K9EF6B C?4L9> C4@SF<, 512Mb 3 T@>BEFP C?4L>< C4@SF<) 
· 6<89B>4DF4 (6EFDB9AA4S/8<E>D9FA4S; @B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
· :9EF><= 8<E> ((@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><)) 
· %D/DVD-CD<6B8 (C<LGM<=/A9 C<LGM<=; (@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
· 8<E>B6B8 7<5><I 8<E>B6 (9EFP/A9F; @B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
C9D<H9D<=AB9 B5BDG8B64A<9: 
· @BA<FBD (@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><)) 
· >?46<4FGD4 (@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
· @OLP (@B89?P, CDB<;6B8<F9?P, I4D4>F9D<EF<><) 
2. BHBD@<FP BFK9F B 6OCB?A9A<< EB7?4EAB B5D4;JG 
3. ;4CB?A<FP F45?<JG 
�BAH<7GD4J
<S 
E<EF9@AB7B 
5?B>4 

C9D<H9D<S 

CDBJ9EEBD  4F9D<AE>
4S C?4F4 

"C9D4F<6A
4S C4@SFP 

6<89B>4D
F4 

�9EF><
= 8<E> 

CD/DV
D-
CD<6B8 

flopp
y 

@BA<FB
D 

>?46<4FG
D4 

@OL
P 

            +/-   +/- +/- 

4. "HBD@<FP 6O6B8 CB D45BF9 
#@8<5@=K9 E>4 2K?>;=5=8O: 
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#@8<5@=K9 >BG5B > 2K?>;=5=88: 
  
#DBJ9EEBD DualCore Intel Celeron E3200, 2400 MHz (12 x 200) 
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#@0:B8G5A:0O @01>B0 24  
�=AB0;;OF8O, 4803=>AB8:0  >?5@0F8>==>9 A8AB5<K DOS 

 
 

#"$3�"� �/#"�!�!�3 ��!3&�3 
1.1. "FHBD@4F<DB64FP 8<E>9FG, 8?S K97B BF>DOFP A4 D45BK9@ EFB?9 «�B@CPRF9D», 6O5D4FP 
�<E> 3.5’’�, M9?>AGFP CD46B= >ABC>B= @OL< < 6O5D4FP >B@4A8G «(BD@4F<DB64FP». 

1.2. #BE?9 G84KAB7B ;469DL9A<S HBD@4F<DB64A<S 6OCB?A<FP >B@4A8G: #GE> -> �E9 
CDB7D4@@O -> %F4A84DFAO9 - > �B@4A8A4S EFDB>4. 

1.3.  #9D9=F< 6 >BDA96B= >4F4?B7 GEFDB=EF64 %:, 8?S K97B 6OCB?A<FP >B@4A8G: CD\. 
1.4. %B;84FP A4 8<E>9 %: >4F4?B7 E <@9A9@ FIO CB C9D6O@ 5G>64@ 64L<I H4@<?<<, <@9A< < 
BFK9EF64 6 ?4F<AE>B@ D97<EFD9. �?S QFB7B AG:AB ;484FP >B@4A8G MD FIO. 

1.5. %B;84FP 6 >4F4?B79 FIO A4 8<E>9 %: F9>EFB6O= H4=? PRIMER.TXT, 6698S 6 A97B F9>EF E 
>?46<4FGDO: 

       ;484FP >B@4A8G COPY CON: C:\FIO\PRIMER.TXT 

1.6. �69EF< E?98GRM<= F9>EF: 
«"8AB= <; D4ECDBEFD4A9AAOI BC9D4J<BAAOI E<EF9@ 8?S C9DEBA4?PAOI >B@CPRF9DB6 

S6?S9FES MS-DOS, 8<E>B64S BC9D4J<BAA4S E<EF9@4, D4;D45BF4AA4S >BDCBD4J<9= Microsoft. 

&D< BEAB6AO9 HGA>J<< BC9D4J<BAAB= E<EF9@O MS-DOS: "5@9A 84AAO@< @9:8G 
>B@CPRF9DB@ < D4;?<KAO@< C9D<H9D<=AO@< GEFDB=EF64@< (F9D@<A4?4@<, CD<AF9D4@<, 
7<5><@< 8<E>4@<, :9EF><@< 8<E>4@< < F.8.). &4>B= B5@9A 84AAO@< A4;O649FES 66B8B@-6O6B8B@ 
84AAOI. 

"59EC9K9A<9 E<EF9@O BD74A<;4J<< < ID4A9A<S H4=?B6. �47DG;>4 CDB7D4@@ 6 C4@SFP < 
B59EC9K9A<9 <I 6OCB?A9A<S.»  

�4>BAK<FP 66B8 F9>EF4, A4:46 >?46<L< Ctrl+Z, ;4F9@ >?46<LG Enter. #BE?9 QFB7B EB;84A<9 
F9>EFB6B7B H4=?4 5G89F ;469DL9AB. 
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1.7. #DBE@BFD9FP EB;84AAO= H4=? A4 Q>D4A9 6<89B@BA<FBD4:                                        
;484FP >B@4A8G TYPE C:\FIO\PRIMER.TXT. 

1.8. 'EF4AB6<FP F9>GM<@ 8<E> �:        
                                        ;484FP >B@4A8G: �: 
1.9. #DBE@BFD9FP >BDA96B= >4F4?B7 8<E>4 �:  

                                         ;484FP >B@4A8G: DIR �: 
1.10.  %B;84FP A4 8<E>9 �: >4F4?B7 111:                    

                                         ;484FP >B@4A8G: MD 111. 

      2.11. #DBE@BFD9FP >BDA96B= >4F4?B7 8<E>4 �:     
                                       ;484FP >B@4A8G: DIR 

2.12. #DBE@BFD9FP EB89D:<@B9 >4F4?B74 111 8<E>4 �: 
                                      ;484FP >B@4A8G: DIR 111 

        2.13. %>BC<DB64FP H4=? PRIMER.TXT <; >4F4?B74 C:\FIO 6 A:\111:  

                  ;484FP >B@4A8G COPY C:\FIO\PRIMER.TXT A:\111\PRIMER.TXT. 

2.14. #DBE@BFD9FP EB89D:<@B9 >4F4?B74 111 8<E>4 �:          
;484FP >B@4A8G: DIR 111 

2.15. %B;84FP A4 8<E>9 �: >4F4?B7 222:   

                                 ;484FP >B@4A8G: MD 222. 

2.16. %>BC<DB64FP H4=? PRIMER.TXT <; >4F4?B74 C:\FIO 6 A:\222:  

           ;484FP >B@4A8G: COPY C:\FIO\PRIMER.TXT A:\222\PR1MER.TXT 

2.17. #DBE@BFD9FP EFDG>FGDG >4F4?B7B6 A4 8<E>4I �: < %:  
                         ;484FP >B@4A8O: TREE �:, TREE %:. 

2.18. 'EF4AB6<FP F9>GM<@ >4F4?B7 A:\222:        

                          ;484FP >B@4A8G: CD 222 

2.19. #9D9<@9AB64FP H4=? PRIMER.TXT 6 >4F4?B79 A:\222 6 PROBA.DOC: 

                          ;484FP >B@4A8G: REN PRIMER.TXT PROBA.DOC 

2.20. #DBE@BFD9FP EB89D:<@B9 >4F4?B74 222 8<E>4 �:  
                          ;484FP >B@4A8G: DIR 

2.21. 'EF4AB6<FP F9>GM<@ >BDA96B= >4F4?B7 8<E>4 �:  
                                     ;484FP >B@4A8G: CD \ 

2.22. %>BC<DB64FP H4=? PROBA.DOC <; >4F4?B74 222 A4 8<E>9 �: 6 >4F4?B7 111  
            ;484FP >B@4A8G: MOVE �:\222\ PROBA.DOC A:\111\ PROBA.DOC 

2.23. #DBE@BFD9FP EB89D:<@B9 >4F4?B7B6 222 < 111 A4 8<E>9 �:  
                             ;484FP >B@4A8O: DIR A:\222 

                       DIR A : \1 1 1  

2.24. '84?<FP H4=? PROBA.DOC <; >4F4?B74 A:\222:  

;484FP >B@4A8G DEL A:\222\PROBA.DOC 
2.25. #BCOF4FPES G84?<FP >4F4?B7 111E 8<E>4 �: 

                                   ;484FP >B@4A8G: RD 111 

#D<@9K4A<9. '84?<FP A9CGEFB= >4F4?B7 A9 G84EFES. 

2.26. '84?<FP 6E9 H4=?O <; >4F4?B74 �:\111: 
                           ;484FP >B@4A8G: DEL �:\111\*.* 

#B8F69D8<FP G84?9A<9 6E9I H4=?B6, A4:46 >?46<LG Y.  

2.27.'84?<FP >4F4?B7 111E 8<E>4 �:  
                        ;484FP >B@4A8G: RD 111 
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2.28. #DBE@BFD9FP >BDA96B= >4F4?B7 8<E>4 �:  
                                       ;484FP >B@4A8G: DIR 

2.29. "K<EF<FP Q>D4A 6<89B@BA<FBD4:                  
                                       ;484FP >B@4A8G: CLS 

2.30. #B>4;4FP F9>GMGR 84FG 6 >B@CPRF9D9 < ;4@9A<FP 99 A4 CD98O8GMGR:  
                                       ;484FP >B@4A8G: DATE 

�;@9A<FP 89AP. 
2.31. #B>4;4FP F9>GM99 6D9@S 6 >B@CPRF9D9 < ;4@9A<FP 97B A4 K4E CB;:9: 

                                       ;484FP >B@4A8G: TIME 

�;@9A<FP K4E. 
2.32. %B;84FP A4 8<E>9 �: >4F4?B7 333 < E>BC<DB64FP 6 A97B H4=?O, <@9RM<9 C9D6O= 

E<@6B? «$» 6 D4EL<D9A<< <; >4F4?B74 C:\TP; 

                                ;484FP >B@4A8G: MD A:\333 

                 ;484FP >B@4A8G COPY %:\&$\*.$* �:\333\*.* 
2.33. �4C<E4FP 6 H4=? TR_FILE.TXT EFDG>FGDG >4F4?B7B6 A4 8<E>9 �: EB EC<E>B@ H4=?B6 

CB >4F4?B74@: 
                 ;484FP >B@4A8G: TREE A:/F > TR_FILE.TXT 

2.34. �BEEF4AB6<FP CD9:A<9 84FG < 6D9@S:  
     ;484FP >B@4A8G: DATE , <;@9A<FP 89AP ;484FP 

>B@4A8G: TIME , <;@9A<FP K4E. 
2.35. '84?<FP E 8<E>4 �: >4F4?B7 333 < 6E9 H4=?O 6 A9@:  
                            ;484FP >B@4A8G: DELTREE 333 

                 CB8F69D8<FP G84?9A<9, A4:46 >?46<LG «Y». 
              

�"!&$"�0!/� &�%& 

1. �4>4S <; CD98?B:9AAOI ;4C<E9= B;A4K49F CB?AB9 <@S H4=?4? 
1) � :/�ATALOG/KATALOG1 /text.txt 
2) A:\KATALOG\KATALOGl\text.txt* 
3) A:\KATALOG\KATALOG1 \> text.txt 

2. �4>Be <@S H4=?4 S6?S9FES CD46<?PAO@? 
1) TXT.PRN* 
2) PRN.TXT 
3) CON.PRN 

3. �4>B9 <@S H4=?4 S6?S9FES A98BCGEF<@O@ 6 "% MS-DOS? 
1) TEXT l.TXT* 
2) PPJCOL.TXT 
3) RISUNOK.TXT 

4. �4>B9 >B?-6B E<@6B?B6 @B:9F 5OFP 6 <@9A< H4=?4 6 "% MS-DOS: 
1) max 3 
2) max 8* 
3) max 255 
4) 0 . . . 8  
5) 0 . . .  3  

5. �@S H4=?4 text.l 8BCGEF<@B <?< A9F? 
1 )  !9F. 
2) �4.* 

6. +FB B;A4K49F E<EF9@AB9 CD<7?4L9A<9 C:\DOS\Dl> ? 
1) #B?P;B64F9?P A4IB8<FES 6 CB8>4F4?B79 D1 >4F4?B74 DOS GEFDB=EF64 %:* 
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2) #B?P;B64F9?P A4IB8<FES 6 >BDA96B@ >4F4?B79 GEFDB=EF64 %: 
3 )  #B?P;B64F9?P A4IB8<FES 6 >4F4?B79 DOS CB8>4F4?B74 D1 GEFDB=EF64 %: 

7 .  '>4:<F9 <@S H4=?4, >BFBDB9 A969DAB? 
1 )  Gr1.prn 
2) Super.com 
3) SuperCalc.exe* 

8. �4>B9 <@S H4=?4 S6?S9FES CD46<?PAO@? 
1) $katalog.txt* 
2 )  speeddisk.exe 
3) {katalog}.txt 

9. +FB B;A4K49F E<@6B? "*" CD< ;484A<< @4E>< 8?S B5B;A4K9A<S 7DGCCO 
      H4=?B6? 

1) B8<A E<@6B? 
2) 256 E<@6B?B6 
3) ?R5B9 >B?<K9EF6B E<@6B?B6 (max 8)* 

10.  +FB B;A4K49F E<@6B? "?" CD< ;484A<< @4E>< 8?S B5B;A4K9A<S 7DGCCO 
      H4=?B6? 

1) ?R5B9 >B?<K9EF6B E<@6B?B6 
2 )  B8<A E<@6B?* 
3) 8 E<@6B?B6 

11.  � >4F4?B79 <@9RFES E?98GRM<9 H4=?O: 
     ncd.exe, ndd.exe, norton.exe, ndiags.exe, ncE exe. 

�4> E?98G9F ;484FP @4E>G 8?S B5B;A4K9A<S 7DGCCO H4=?B6:  
ncd.exe, ndd.exe, nEE.9I9? 
1) n??.9I9* 
2) nE?.9I9 
3) n*.9I9 
4) n*.* 
5) n?*.* 

12.  �4>B9 >B?<K9EF6B E<@6B?B6 @B:9F 5OFP <ECB?P;B64AB 8?S A4C<E4A<S D4EL<D9A<S 
      6 B5B;A4K9A<< H4=?4? 

1) 1 ... 8 
2) 1 ... 3 
3) 0 ... 3* 

13.  � >4F4?B79 <@9RFES E?98GRM<9 H4=?O: 
      filefind.exe, fl.exe, fs.exe, fa.exe, ffa.exe. 

�4> E?98G9F ;484FP @4E>G 8?S B5B;A4K9A<S 7DGCCO H4=?B6:  
fa.exe, ffa.exe, fl.exe, fs.exe? 

1) F*.* 
2) f*.exe 
3) f?.exe 
4) f??.* 
5) f*?.exe* 

14.  � >4F4?B79 E <@9RFES E?98GRM<9 H4=?O: 
      Speeddisk.exe, Sformat.exe, Smartcan .eI9, Sysinfo.exe, St.exe. 

      #B?P;B64F9?P ;484? @4E>G 8?S B5B;A4K9A<S 7DGCCO H4=?B6 S??????.* 

      �4><9 <@9A4 H4=?B6 CD< QFB@ B>4:GFES 6O89?9AO J69FB@? 
1) 6E9 H4=?O 
2) sysinfo.exe, sformat.exe < st.exe* 
3) sysinfo.exe < sformatexe 
4) st.exe 
5) speedisk.exe < smartcan.exe 
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15. +FB B5B;A4K49F @4E>4 �???�. * ? 
1) �@S H4=?4 A4K<A49FES E 5G>6O � , ;4>4AK<649FES 5G>6B= � 
2) �@S H4=?4 A4K<A49FES E 5G>6O �, ;4>4AK<649FES 5G>6B= �, EBEFB<F <; 5 E<@6B?B6 < 
5B?99, < <@99F ?R5B9 D4EL<D9A<9 

3) �@S H4=?4 A4K<A49FES E 5G>6O �, ;4>4AK<649FES 5G>6B= �, EBEFB<F <; 5 E<@6B?B6 < 
@9A99 < <@99F ?R5B9 D4EL<D9A<9* 

16.!4C<E4FP @4E>G 8?S B5B;A4K9A<S E?98GRM9= 7DGCCO H4=?B6: 
�@S H4=?4 A4K<A49FES E 5G>6O D, 6 <@9A< H4=?4 @B:9F 5OFP max 8B 8 E<@6B?B6, 
D4EL<D9A<9 A4K<A49FES E 5G>6O h . 
1) D*.h*. 
2) *?D.h? 
3) D????.h?* 
4) D?*.h?* 
5) D*.h*(*)  

 

3. "BG5B ?> 2K?>;=5==>9 @01>B5 
"FK9F 8B?:9A EB89D:4FP C9D9K9AP BEAB6AOI >B@4A8 < <I A4;A4K9A<9. 
 

 
 
 
 
 
 
 
 
 

#@0:B8G5A:0O @01>B0 25  
�=AB0;;OF8O, 4803=>AB8:0  >?5@0F8>==>9 A8AB5<K Windows 

&5<0: #@>3@0<<=>5 >15A?5G5=85. �3> 8=AB0;;OF8O, 8A?>;L7>20=85 8 >1=>2;5=85 
&5;L @01>BK: <;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S; 
A4GK<FPES GEF4A46?<64FP CDB7D4@@AB9 B59EC9K9A<9, B5AB6?SFP < <ECB?P- 

;B64FP CB A4;A4K9A<R. 
 

�>?@>AK 4><0H=59 ?>43>B>2:8: 
 

1. +FB F4>B9 CDB7D4@@4? 

2. +FB F4>B9 CDB7D4@@AB9 B59EC9K9A<9 ? 

3. +FB F4>B9 H4=?, >4F4?B7?  

#D<?B:9A<9 > CD4>F<K9E>B= D45BF9. 
 

#>43>B>2:0 : @01>B5: 

1. �;GK<FP BC<E4A<9 CD4>F<K9E>B= D45BFO. 
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2. #B87BFB6<FP 5?4A> BFK9F4, EB89D:4M<= A4;64A<9 < J9?P D45BFO. 

4. "1>@C4>20=85: #9DEBA4?PAO= >B@CPRF9D 

#>@O4>: 2K?>;=5=8O @01>BK: 
 

�=8<0=85! �0==0O ?@0:B8G5A:0O @01>B0 2K?>;=O5BAO B>;L:> 2 ?@8ACBAB288 
?@5?>4020B5;O 8;8 ;01>@0=B0. 
 

 

#@028;0 B5E=8:8 157>?0A=>AB8 2 :><?LNB5@=>< :;0AA5. 

%FG89AFO 8B?:AO 6IB8<FP 6 >45<A9F ECB>B=AB, A9 ;48964S EFB?O < A<K97B A4 A<I A9 FDB74S. 

#9D98 A4K4?B@ D45BFO A9B5IB8<@B G598<FPES 6 BFEGFEF6<< 6<8<@OI CB6D9:89A<= 4CC4D4FGDO. 

$45BF4 E >B@CPRF9DB@ CDB<;6B8<FES EFDB7B CB G>4;4A<S@ CD9CB8464F9?S. 

��#$�Щ��&%/: 

$4;N98<ASFP <?< EB98<ASFP D4;N9@O 4CC4D4FGDO; 

#D<>4E4FPES > Q>D4AG @BA<FBD4; 

�>?RK4FP < 6O>?RK4FP 4CC4D4FGDG 59; G>4;4A<S CD9CB8464F9?S; 

�?4EFP >4><9-?<5B CD98@9FO A4 @BA<FBD, E<EF9@AO= 5?B> <?< >?46<4FGDG; 

$45BF4FP 6B 6?4:AB= B89:89, 4 F4>:9 6?4:AO@< <?< 7DS;AO@< DG>4@<; 

#OF4FPES E4@BEFBSF9?PAB <ECD46?SFP 6B;A<>LGR 6 4CC4D4FGD9 A9<ECD46ABEFP. 

�:;NG8B5 :><?LNB5@. 

�>?RK<F9 6 E9FP EF45<?<;4FBD A4CDS:9A<S (9E?< BA <@99FES). 

�>?RK<F9 CD<AF9D (9E?< BA <@99FES). 

�>?RK<F9 @BA<FBD. 

�>?RK<F9 E<EF9@AO= 5?B> (5B?PL4S >ABC>4 A4 C9D98A9= C4A9?<). 

�K:;NG5=85 :><?LNB5@0. 

�469DL<F9 6OCB?A9A<9 6E9I CDB7D4@@. 

�OCB?A<F9 >B@4A8G: #GE>"�469DL9A<9 D45BFO" �O>?RK<FP >B@CPRF9D. 

�O>?RK<F9 E<EF9@AO= 5?B>. 

�O>?RK<F9 @BA<FBD. 

�O>?RK<F9 CD<AF9D. 

�O>?RK<F9 EF45<?<;4FBD. 

%>45@60=85 @01>BK: 
�4:8B@G CB?P;B64F9?R >B@CPRF9D4 CD<IB8<FES EF4?><64FPES E QF<@ 6BCDBEB@, 
CBQFB@G 6O 8B?:AO G@9FP 7D4@BFAB <AEF4??<DB64FP CDB7D4@@O. !9 ;45O64=F9, 
?R54S <7D4 F4>:9 S6?S9FES CDB7D4@@B=, 4 <I 6O COF49F9EP GEF4A46?<64FP A4 E6B< 
>B@CPRF9DO, A469DAB9, >4:8O= 89AP. 
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1. 'AB0=>2:0 ?@>3@0<<=>3> >15A?5G5=8O 

�9; CB8IB8SM97B, IBDBLB A4EFDB9AAB7B CDB7D4@@AB7B B59EC9K9A<S 84:9 E4@O= 
@BMAO= EB6D9@9AAO= >B@CPRF9D A9 5G89F D45BF4FP 6 CB?AGR E<?G, 4 97B D94?PAO9 
6B;@B:ABEF< BEF4AGFES A9 <ECB?P;B64AAO@<. 

!4EFDB=>4 D4;ABB5D4;AOI CDB7D4@@ A9CBED98EF69AAB CB8 ;484K< >4:8B7B 
CB?P;B64F9?S S6?S9FES ;4?B7B@ >B@HBDFAB= < G69D9AAB= D45BFO A4 >B@CPRF9D9. 
'EF4AB6>4 CDB7D4@@ 3 L<DBK4=L99 CB?9 89SF9?PABEF<: >B?<K9EF6B CD<?B:9A<= 
A4EFB?P>B 69?<>B, KFB EBD<9AF<DB64FPES 6 AB6<A>4I < E<EF9@AOI FD95B64A<SI 
5O649F CBDB= 69EP@4 ;4FDG8A<F9?PAB. 

�0?8H8B5 2 B5B@04L: 
'AB0=>2:0 <?< 8=AB0;;OF8O 4 CDBJ9EE GEF4AB6>< CDB7D4@@AB7B B59EC9K9A<S A4 
>B@CPRF9D >BA9KAB7B CB?P;B64F9?S. 

�58=AB0;OF8O - 89=EF6<9, B5D4FAB9 <AEF4??SJ<<; CDBJ9EE G84?9A<S CDB7D4@@AB7B 
CDB8G>F4 E 8<E>4, E >B@CPRF9D4 

$4EE@BFD<@ CBASF<S: 

1. 'B> B0:>5 48AB@81CB82. 
2. &8?K 8=AB0;;OF88 ?@>3@0<<=>3> >15A?5G5=8O. 
3. �8F5=78>==>5 A>3;0H5=85 

1. �8AB@81CB82 (4A7?. distribute 4 D4ECDBEFD4ASFP) 4 QFB A45BD CDB7D4@@, 
CD98A4;A4K9AAO= 8?S A4K4?PAB= GEF4AB6>< CDB7D4@@AB7B B59EC9K9A<S. 

!4CD<@9D, 8<EFD<5GF<6 BC9D4J<BAAB= E<EF9@O B5OKAB EB89D:<F CDB7D4@@O 8?S 
A4K4?PAB= <A<J<4?<;4J<< 4 <A<J<4?<;4J<S 4CC4D4FAB= K4EF<, ;47DG;>4 GD9;4AAB= 
69DE<< E<EF9@O < ;4CGE> CDB7D4@@O-GEF4AB6M<>4, CDB7D4@@G-GEF4AB6M<> (8?S 
6O5BD4 D9:<@B6 < C4D4@9FDB6 GEF4AB6><) < A45BD EC9J<4?PAOI H4=?B6, EB89D:4M<I 
BF89?PAO9 K4EF< E<EF9@O (F4> A4;O649@O9 C4>9FO). 

�0?8H8B5 2 B5B@04L: 
�8AB@81CB82 - QFB C4>9F H4=?B6, <;7BFB6?9AAO= EC9J<4?PAB 8?S G8B5EF64 
<AEF4??SJ<< CDB7D4@@O 6 8BEF4FBKAB CDB<;6B?PAO= >B@CPRF9D. 

�<EFD<5GF<6 F4>:9 @B:9F EB89D:4FP README-D09; (BF 4A7?. read me 4 «CDBKF< 
@9AS») 4 F9>EFB6O= H4=?, EB89D:4M<= <AHBD@4J<R B 8DG7<I H4=?4I. 

2. �=AB0;;OF8O ?@>3@0<<=>3> >15A?5G5=8O 

�<EFD<5GF<6 (#") - QFB >B@C?9>F (>4> CD46<?B, A45BD H4=?B6), CD<ECBEB5?9AAO= 
8?S D4ECDBEFD4A9A<S #".  B:9F 6>?RK4FP 6ECB@B74F9?PAO9 <AEFDG@9AFO 8?S 
46FB@4F<K9E>B= <?< 46FB@4F<;<DB64AAB= A4K4?PAB= A4EFDB=>< #" (GEF4AB6M<>). 

&4> < CD< <ECB?P;B64A<< 8<EFD<5GF<64 CDB7D4@@AB7B B59EC9K9A<S - 
GEF4A46?<64RFES FB?P>B A9B5IB8<@O9 H4=?O, CD< K9@ F4><@ B5D4;B@, KFB5O <I 
CD46<?PAB 6<89?4 BC9D4J<BAA4S E<EF9@4. &4>:9 >BAH<7GD<DGRFES A4K4?PAO9 
C4D4@9FDO, S;O>, ECBEB5 CB8>?RK9A<S, A4CD<@9D, > �AF9DA9F. 
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�84K 48AB@81CB82>2: 
 �@E82 (.zip, .rar, .tar.gz < 8D.) - A946FB@4F<;<DB64AAO= 8<EFD<5GF<6 
 �A?>;=O5<K9 D09; - 8<EFD<5GF<6 E 46FB@4F<;<DB64AAO@ GEF4AB6M<>B@, CB;6B?S9F 
CB?P;B64F9?R G>4;4FP A9B5IB8<@O9 C4D4@9FDO CD< GEF4AB6>9. 

 �><?;5:B =0 CD/DVD - F4>B= 8<EFD<5GF<6, >4> CD46<?B, EBEFB<F <; A9E>B?P><I 
H4=?B6 < EBCDB6B:849FES 46FB@4F<;<DB64AAO@ GEF4AB6M<>B@. �ECB?P;G9FES 8?S 
>DGCAOI C4>9FB6 #" < E<EF9@AB7B CDB7D4@@AB7B B59EC9K9A<S (8<EFD<5GF<6O "%, 
Windows, D4;?<KAO9 8<EFD<5GF<6O Linux). 

�B?PL<AEF6B CDB7D4@@ CBEF46?SRFES 8?S CDB84:< < D4ECDBEFD4A9A<S 6 E:4FB@ 
(GC4>B64AAB@) 6<89. �?S ABD@4?PAB= D45BFO BA< 8B?:AO 5OFP D4EC4>B64AO, 4 
A9B5IB8<@O9 84AAO9 CD46<?PAB D4;@9M9AO A4 >B@CPRF9D9, GK<FO64S D4;?<K<S 
@9:8G >B@CPRF9D4@< < A4EFDB=>4@< CB?P;B64F9?S. � CDBJ9EE9 GEF4AB6>< 
6OCB?ASRFES D4;?<KAO9 F9EFO A4 EBBF69FEF6<9 ;484AAO@ FD95B64A<S@, 4 >B@CPRF9D 
A9B5IB8<@O@ B5D4;B@ >BAH<7GD<DG9FES (A4EFD4<649FES) 8?S ID4A9A<S H4=?B6 < 
84AAOI, A9B5IB8<@OI 8?S CD46<?PAB= D45BFO CDB7D4@@O. 

'EF4AB6>4 6>?RK49F 6 E95S D4;@9M9A<9 6E9I A9B5IB8<@OI CDB7D4@@9 H4=?B6 6 
EBBF69FEF6GRM<I @9EF4I H4=?B6B= E<EF9@O.  AB7<9 CDB7D4@@O (6>?RK4S 
BC9D4J<BAAO9 E<EF9@O) CBEF46?SRFES 6@9EF9 E GA<69DE4?PAO@ <?< EC9J<4?PAO@ 
<AEF4??SFBDB@ 4 CDB7D4@@B=, >BFBD4S 46FB@4F<;<DG9F 5B?PLGR K4EFP D45BFO, 
A9B5IB8<@B= 8?S <I GEF4AB6><. 

�0?8H8B5 2 B5B@04L: 
�=AB0;;OB>@ 4 QFB >B@CPRF9DA4S CDB7D4@@4, >BFBD4S GEF4A46?<649F H4=?O, F4><9 
>4> CD<?B:9A<S, 8D4=69DO, <?< 8DG7B9 #", A4 >B@CPRF9D. "A4 ;4CGE>49FES <; H4=?4 
SETUP.EXE <?< INSTALL.EXE 

�<EFD<5GF<6 F4>:9 @B:9F EB89D:4FP README-D09; (BF 4A7?. read me 4 «CDBKF< 
@9AS») 4 F9>EFB6O= H4=?, EB89D:4M<= <AHBD@4J<R B 8DG7<I H4=?4I. 

3. �8F5=78>==>5 A>3;0H5=85 
#DB7D4@@O CB <I RD<8<K9E>B@G EF4FGEG @B:AB D4;89?<FP A4 FD< 5B?PL<9 7DGCCO: 

�0?8H8B5 2 B5B@04L: 
1. �<J9A;<BAAO9 

2. GE?B6AB 59EC?4FAO9 (shareware) 

3. E6B5B8AB D4ECDBEFD4AS9@O9 CDB7D4@@O (freeware). 

�<EFD<5GF<6O ;8F5=78>==KE CDB7D4@@ CDB84RFES CB?P;B64F9?S@. � EBBF69FEF6<< E 
?<J9A;<BAAO@ EB7?4L9A<9@ D4;D45BFK<>< CDB7D4@@O 74D4AF<DGRF 99 ABD@4?PAB9 
HGA>J<BA<DB64A<9 6 BCD989?9AAB= BC9D4J<BAAB= E<EF9@9 < A9EGF ;4 QFB 
BF69FEF69AABEFP. 

'A;>2=> 15A?;0B=K5 CDB7D4@@O CD98?474RFES CB?P;B64F9?S@ 6 J9?SI <I D9>?4@O < 
CDB86<:9A<S A4 DOAB>. #B?P;B64F9?R CD98BEF46?S9FES 69DE<S CDB7D4@@O E 
B7D4A<K9AAO@ EDB>B@ 89=EF6<S (CBE?9 <EF9K9A<S G>4;4AAB7B EDB>4 CDB7D4@@4 
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C9D9EF49F D45BF4FP, 9E?< ;4 A99 A9 CDB<;6989A4 BC?4F4) <?< 69DE<S CDB7D4@@O E 
B7D4A<K9AAO@< HGA>J<BA4?PAO@< 6B;@B:ABEFS@< (6 E?GK49 BC?4FO CB?P;B64F9?R 

EBB5M49FES >B8, 6>?RK4RM<= 6E9 HGA>J<<). 

#DB<;6B8<F9?< 59EC?4FAB7B CDB7D4@@AB7B B59EC9K9A<S 
;4<AF9D9EB64AO 6 97B L<DB>B@ D4ECDBEFD4A9A<<. � F4><@ 
CDB7D4@@AO@ ED98EF64@ @B:AB BFA9EF< E?98GRM<9: 

 AB6O9 A98BD45BF4AAO9 (59F4) 69DE<< CDB7D4@@AOI CDB8G>FB6 

 CDB7D4@@AO9 CDB8G>FO, S6?SRM<9ES K4EFPR CD<AJ<C<4?PAB AB6OI 
F9IAB?B7<= 

 8BCB?A9A<S > D4A99 6OCGM9AAO@ CDB7D4@@4@, <ECD46?SRM<9 A4=89AAO9 

 GEF4D96L<9 69DE<< CDB7D4@@; 

 8D4=69DO > AB6O@ GEFDB=EF64@ <?< G?GKL9AAO9 8D4=69DO > G:9 EGM9EF6GRM<@. 

#DB<;6B8<F9?< CDB7D4@@AB7B B59EC9K9A<S CD98?474RF 
CB?P;B64F9?S@ ;8F5=78>==>5 A>3;0H5=85. 
#D<A<@4S A4EFBSM99 EB7?4L9A<9, �O 6OD4:49F9 E6B9 CB?AB9 EB7?4E<9 EB 6E9@< 97B 
CB?B:9A<S@< < GE?B6<S@<. �E?< �4E A9 GEFD4<64RF GE?B6<S, BC<E4AAO9 6 A9@, FB A9 
GEF4A46?<64=F9 CDB7D4@@G. �ECB?P;B64A<9 CDB7D4@@O B8AB;A4KAB CB8D4;G@9649F 
CD<ASF<9 �4@< 6E9I CB?B:9A<= < GE?B6<= 84AAB7B EB7?4L9A<S. 

#D<ASF<9 CB?B:9A<= < GE?B6<= A4EFBSM97B EB7?4L9A<S A9 S6?S9FES C9D984K9=, 
>4><I 5O FB A< 5O?B CD46 EB5EF69AABEF< A4 CDB7D4@@O < CDB8G>FO. 

4. #>@O4>: CAB0=>2:8 

+FB5O B;A4>B@<FPES E CDBJ9EEB@ GEF4AB6>< CDB7D4@@AB7B B59EC9K9A<S, ;4CGEF<F9 
6<89B DB?<> 'AB0=>2:0 0=B828@CA0 Avast.mpg 

 

#@0:B8G5A:>5 7040=85: 
�E9 BEB;A4RF A9B5IB8<@BEFP A48T:AB= ;4M<FO >B@CPRF9D4 BF 6<DGEB6 < 

8DG7<I BC4EAOI CDB7D4@@. �4:8O= >64DF4? CB @<DG CDB>4FO649FES BK9D98A4S AB64S 
6B?A4 >B@CPRF9DAB= <AH9>J<<, 6<DGEO, K9D6<, FDBSAO CBEFBSAAB 698GF E6BR 
89SF9?PABEFP J9?PR >BFBDB= S6?S9FES <AH<J<DB64A<9 6ET AB6OI < AB6OI 
>B@CPRF9DB6. &B?P>B A48T:A4S 4AF<6<DGEA4S E<EF9@4 6 EBEFBSA<< CDBF<6BEFBSFP 
QFB= 4F4>9. 

+FB5O ;4M<F<FP E6B= >B@CPRF9D <?< ABGF5G> AG:A4 A48T:A4S 4AF<6<DGEA4S 
CDB7D4@@4. !B EFB<@BEFP F4>B7B CDB7D4@@AB7B B59EC9K9A<S (BEB59AAB A48T:AB7B < 
>4K9EF69AAB7B) 8B6B?PAB 6OEB>4.  B:AB <ECB?P;B64FP 59EC?4FAO9 69DE<< 
4AF<6<DGEB6. �9EC?4FAOI 4AF<6<DGEAOI CDB7D4@@ 8B6B?PAB @AB7B, AB BK9AP @AB7B 
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A4D9>4A<= A4 <I A48T:ABEFP, 9E?< E GEF4D96L<@< 6<DGE4@< BA< 9MT @B7GF 
ECD46<FPES, FB AB6O9 <AH9>J<< 6 5B?PL<AEF69 CDBIB8SF <I ;4M<FG 59; CDB5?9@. 

"EAB6A4S BC4EABEFP 6 <AH<J<DB64A<< >B@CPRF9D4 BC4EAO@< CDB7D4@@4@< - QF4 
CBDK4 <?< CBF9DS CB?P;B64F9?PE><I 84AAOI, 6 D98><I E?GK4SI 6B;@B:9A < 6OIB8 <; 
EFDBS >B@CPRF9D4 <?< 97B EBEF46AOI K4EF9=. #BQFB@G ;4M<M4FPES B5S;4F9?PAB 
A9B5IB8<@B. 

�B@4LASS 69DE<S 4AF<6<DGE4 AVAST Home Edition BF?<K49FES BF >B@@9DK9E>B= 
FB?P>B F<CB@ ?<J9A;<< (8BEFGCA4 8?S A9 >B@@9DK9E>B7B 8B@4LA97B <ECB?P;B64A<S) 
< @9APL<@ >B?<K9EF6B@ A4EFDB9> (KFB 84:9 5B?PL9 C?RE K9@ @<AGE). "A4 
B59EC9K<649F >B@C?9>EAGR ;4M<FG 64L97B >B@CPRF9D4 BF D4;?<KAOI 6<8B6 
<AH9>J<= D4ECDBEFD4ASRM<IES D4;?<KAO@< CGFS@<. �DB@9 FB7B 4AF<6<DGE AVAST 
Home Edition 

<@99F B5AB6?S9@GR 4AF<6<DGEAGR 54;G (B5AB6?9A<9 CDB<EIB8<F 46FB@4F<K9E>< CD< 
CB8>?RK9A<< > <AF9DA9FG) KFB 84TF 6B;@B:ABEFP ;4M<M4FPES < BF AB6OI 6<DGEB6. 
&4><9 6B;@B:ABEF< 5O64RF FB?P>B G C?4FAOI 4AF<6<DGEB6, AB AVAST Home Edition 
3 QFB <E>?RK9A<9. 

�?S 59EC?4FAB7B <ECB?P;B64A<S 4AF<6<DGE4 AVAST Home Edition E 6B;@B:ABEFPR 
97B B5AB6?9A<S A4 CDBFS:9A<< J9?B7B 7B84 8BEF4FBKAB CDB=F< 59EC?4FAGR 
D97<EFD4J<R < E>4K4FP Avast 59EC?4FAB Home Edition. 

1. �4=8<F9 A4 E4=F Avast! (http://www.avast.ru) 

2. 'EF4AB6<F9 A4 E6B= >B@CPRF9D 4AF<6<DGEAGR CDB7D4@@G 8?S 8B@4LA97B 
<ECB?P;B64A<S, D4;@9M4S C<>FB7D4@@O QFB7B 4AF<6<DGE4 A4 $01>G5< AB>;5. 

3. %BID4A<F9 E>D<ALBF D45BK97B EFB?4 E C<>FB7D4@@4@< GEF4AB6BKAB7B H4=?4 
4AF<6<DGE4 < C<>FB7D4@@B= E4@B7B 4AF<6<DGE4 E <@9A9@ Virus.jpg. 

4. "FBL?<F9 E>D<ALBF Virus.jpg CD9CB8464F9?R. 

�040=85 4;O A0<>AB>OB5;L=>9 @01>BK: 
1 20@80=B 

1. 'EF4AB6<FP A4 #� CDB7D4@@G Wise Calculator  
�4?P>G?SFBD 8?S <A:9A9DAOI < A4GKAOI 6OK<E?9A<= E BK9AP 5B?PL<@< 
6B;@B:ABEFS@<. 
Са=B ?@>г@а<<ы: http://www.wisecalculator.chat.ru/rus.html 

2. "C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< < G84?9A<S CDB7D4@@O 

3. '84?<F9 CDB7D4@@G Wise Calculator  

4. "C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 

5. �;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 

264D<4AF 

1.'EF4AB6<FP A4 #� CDB7D4@@G Stamina  
#DB7D4@@4-FD9A4:TD 8?S F9I, >FB IBK9F A4GK<FPES A45<D4FP F9>EF A4 >?46<4FGD9 6E9@< 89ESFPR 
C4?PJ4@<. %4=F CDB7D4@@O: http://stamina.ru/ 
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2."C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< CDB7D4@@O 

3.'84?<F9 CDB7D4@@G Stamina  

4."C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 

5.�;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 

3 64D<4AF 

1.'EF4AB6<FP A4 #� CDB7D4@@G CCleaner 
CCleaner - GF<?<F4 8?S K<EF>< @GEBD4 6 BC9D4J<BAAB= E<EF9@9. 

Д><аш=яя AB@а=<ца: http://www.ccleaner.com/ 

2."C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< CDB7D4@@O 

3.'84?<F9 CDB7D4@@G CCleaner 

4."C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 

5.�;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 
 

4 64D<4AF. 

1. 'EF4AB6<FP A4 #� CDB7D4@@G 7-Zip  
�DI<64FBD E 6OEB>B= EF9C9APR E:4F<S. 
Д><аш=яя AB@а=<ца http://www.7-zip.org/ 

2."C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< CDB7D4@@O 

3.'84?<F9 CDB7D4@@G CCleaner 

4."C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 

5.�;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 

5 64D<4AF 

1. 'EF4AB6<FP A4 #� CDB7D4@@G Avira AntiVir PersonalEdition Classic  
AntiVir Personal Edition - QFB 4AF<6<DGEA4S CDB7D4@@4, >BFBD4S @B:9F BCD989?SFP < 
G84?SFP 6<DGEO.  
Д><аш=яя AB@а=<ца: http://www.free-av.com/ 

2."C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< CDB7D4@@O 

3.'84?<F9 CDB7D4@@G CCleaner 

4."C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 

5.�;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 
 

6 64D<4AF 

1. 'EF4AB6<FP A4 #� CDB7D4@@G Dr.WEB CureIt! 
1FB 59EC?4FA4S 4AF<6<DGEA4S GF<?<F4 A4 BEAB69 E>4A9D4 Dr.WEB, >BFBD4S 5OEFDB < 
QHH9>F<6AB CDB69D<F < 6O?9K<F, 6 E?GK49 A9B5IB8<@BEF< 
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Д><аш=яя AB@а=<ца: http://www.freedrweb.com/ 

2."C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< CDB7D4@@O 

3.'84?<F9 CDB7D4@@G Dr.WEB CureIt! 

4."C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 

5.�;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 
 

7 64D<4AF 

1. 'EF4AB6<FP A4 #� CDB7D4@@G �B> E>G5B AB0BP "&��'!��" ?!  
�7DB64S E<EF9@4 F9EF<DB64A<S.  
Са=B ?@>г@а<<ы: http://otlichnik5.net/ 

2. "C<L<F9 QF4CO CDBJ9EE4 GEF4AB6>< CDB7D4@@O 

3. '84?<F9 CDB7D4@@G �B> E>G5B AB0BP "&��'!��" ?!  

4. "C<L<F9 QF4CO CDBJ9EE4 G84?9A<S CDB7D4@@O 
 

5. �;GK<FP BEAB6AO9 F9D@<AO CDB7D4@@AB7B B59EC9K9A<S 
 

 

#>@O4>: 2K?>;=5=8O @01>BK: 
#B6FBD<FP FD95B64A<S CB EB5?R89A<R F9IA<>< 59;BC4EABEF<. 

�>?RK9A<9 #� 8B?:AB CDB<;6B8<FPES 6 E?98GRM9= CBE?98B64F9?PABEF<: 

 6>?RK<FP CD<AF9D (9E?< BA AG:9A); 

 6>?RK<FP @BA<FBD; 

 6>?RK<FP E<EF9@AO= 5?B>. 

#9D98 6O>?RK9A<9@ >B@CPRF9D4 ;469DL<F9 6E9 D45BF4RM<9 CDB7D4@@O < 
CB8B:8<F9 1-2 E9>. (QFB A9B5IB8<@B, 9E?< A4 64L9@ #� CD98GE@BFD9AB >QL<DB64A<9 
8<E>B6). �4?99 A9B5IB8<@B: 

• 6O>?RK<FP E<EF9@AO= 5?B>; 

• 6O>?RK<FP CD<AF9D (9E?< BA 5O? 6>?RK9A); 

• 6O>?RK<FP @BA<FBD. 

. ";A4>B@<FPES E CGA>F4@< CD4>F<K9E>B= D45BFO; 

. "HBD@<F9 E6B= BFK9F EB7?4EAB E98P@B@G CGA>FG 84AAB= CD4>F<K9E>B= D45BFO; 

6.3.�OCB?A<F9 ;484A<9 6 EBBF69FEF6<< EB E6B<@ 64D<4AFB@; 
6.4. %89?4=F9 6O6B8 B CDB89?4AAB= D45BF9. 

%>45@60=85 >BG5B0: 
1. !4;64A<9, J9?P D45BFO, ;484A<9 84AAB= CD4>F<K9E>B= D45BFO. 
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2. !B@9D 64D<4AF4, GE?B6<9 ;484K< E6B97B 64D<4AF4 < 99 D9L9A<9. 

3. #9D9K9AP >BAFDB?PAOI 6BCDBEB6. 

4. �O6B8 B CDB89?4AAB= D45BF9. 

 
#@0:B8G5A:0O @01>B0 26  

�=AB0;;OF8O, 4803=>AB8:0  0;LB5@=0B82=KE >?5@0F8>==KE A8AB5< 
 

&5;P: BE6B<FP CDBJ98GDG <AEF4??SJ<< E9F96B= BC9D4J<BAAB= E<EF9@O ("%) A4 CD<@9D9 
Windows 2000 Server < ;4>D9C<FP A46O>< EB;84A<S @G?PF<E<EF9@AB= ;47DG;>< >B@CPRF9D4. 

�040=85 
1. 'EF4AB6<FP "% Windows 2000 Server 6 A9D4;@9K9AAGR B5?4EFP 8<E>4. 
2. �AEF4??<DB64FP 8D4=69DO 4CC4D4FAOI ED98EF6 @4F9D<AE>B= C?4FO. 
3. "FD984>F<DB64FP E<EF9@G @G?PF<;47DG;>< >B@CPRF9D4. 
4. �AEF4??<DB64FP C4>9F Microsoft Office. 
5. 'EF4AB6<FP C4>9F VMware Workstation. 

&9IAB?B7<S 6OCB?A9A<S 
$45BF4 6OCB?AS9FES 6 >B@CPRF9DAB@ >?4EE9 A4 >B@CPRF9D4I, A4 >BFBDOI EFG89AFO 

D45BF4?< 6 D4@>4I GK95AB= 8<EJ<C?<AO «�OK<E?<F9?PAO9 E<EF9@O, E9F< < 
F9?9>B@@GA<>4J<<». !4 QF<I D45BK<I @9EF4I EFG89AFO <@9RF C9DEBA4?PAO9 BC9D4J<BAAO9 
E<EF9@O Windows   XP, 6 >BFBDOI BA< <@9RF CD464 48@<A<EFD4FBD4. 
!9E@BFDS A4 FB, KFB G:9 D4ECDBEFD4AS9FES "% Windows 2003 Server, 6 >4K9EF69 GK95AB7B 

54;B6B7B E9D69D4 <ECB?P;G9FES "% Windows 2000 Server, F4> >4> 8?S A97B D4;D45BF4AB 5B?PL9 
<ECD46?9A<=, < CD<AJ<C<4?PAB= D4;A<JO 6 D45BF9 BEAB6AOI 48@<A<EFD4F<6AOI E?G:5 6 QF<I 
BC9D4J<BAAOI E<EF9@4I A9F. 

 
#;0= ?@>2545=8O 70=OB8O: 

1. ";A4>B@<FPES E CDB7D4@@AO@ B59EC9K9A<9@ VirtualBox. 
2. %B;84FP 6<DFG4?PAGR @4L<AG <EIB8S <; CD98BEF46?9AAB= <AHBD@4J<< B @<A<@4?PAOI 
4CC4D4FAOI FD95B64A<= CD98?4749@B= > GEF4AB6>9 < <;GK9A<R BC9D4J<BAAB= E<EF9@O ("%). 
3. 'EF4AB6<FP "% A4 6<DFG4?PAO= >B@CPRF9D. $4;B5D4FP CDBJ9EE GEF4AB6>< "% A4 QF4CO. 
4. #B;A4>B@<FPES E BEAB6AO@< 7DGCC4@< CDB7D4@@ 6IB8SM<I 6 EBEF46 "%. 
"1>@C4>20=85: 
�CC4D4FA4S K4EFP: C9DEBA4?PAO= >B@CPRF9D, E9F96B= <?< ?B>4?PAO= CD<AF9D. 
#DB7D4@@A4S K4EFP: CDB7D4@@4 VirtualBox, GEF4AB6BKAO= 8<E> ?<5B B5D4; 8<E>4 E "% 
Windows XP, F9>EFB6O= CDBJ9EEBD Microsoft Word. 
�@0B:85 B5>@5B8G5A:85 A2545=8O: 
"C9D4J<BAA4S E<EF9@4 4 >B@C?9>E CDB7D4@@, B59EC9K<64RM<= GCD46?9A<9 4CC4D4FAO@< 
ED98EF64@< >B@CPRF9D4, BD74A<;GRM<= D45BFG E H4=?4@< < 6OCB?A9A<9 CD<>?48AOI 
CDB7D4@@, BEGM9EF6?SRM<= 66B8 < 6O6B8 84AAOI. 
"5M<@< E?B64@<, BC9D4J<BAA4S E<EF9@4 4 QFB C9D6O= < BEAB6AB= A45BD CDB7D4@@, 
;47DG:4RM<=ES 6 >B@CPRF9D. #B@<@B 6OL9G>4;4AAOI HGA>J<= "% @B:9F BEGM9EF6?SFP < 
8DG7<9, A4CD<@9D CD98BEF46?9A<9 B5M97B CB?P;B64F9?PE>B7B <AF9DH9=E4 < F.C. 
%97B8AS A4<5B?99 <;69EFAO@< BC9D4J<BAAO@< E<EF9@4@< S6?SRFES "% E9@9=EF64 Microsoft 
Windows < UNIX-CB8B5AO9 E<EF9@O. 
"EAB6AO9 HGA>J<< BC9D4J<BAAOI E<EF9@: 
2 �47DG;>4 CD<?B:9A<= 6 BC9D4F<6AGR C4@SFP < <I 6OCB?A9A<9. 
2 %F4A84DF<;B64AAO= 8BEFGC > C9D<H9D<=AO@ GEFDB=EF64@ (GEFDB=EF64 66B84-6O6B84). 
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2 'CD46?9A<9 BC9D4F<6AB= C4@SFPR (D4ECD989?9A<9 @9:8G CDBJ9EE4@<, 6<DFG4?PA4S 
C4@SFP). 
2 'CD46?9A<9 8BEFGCB@ > 84AAO@ A4 QA9D7BA9;46<E<@OI ABE<F9?SI (F4><I >4> :TEF><= 8<E>, 
>B@C4>F-8<E> < F. 8.), BD74A<;B64AAO@ 6 FB= <?< <AB= H4=?B6B= E<EF9@9. 
2 #B?P;B64F9?PE><= <AF9DH9=E. 
2 %9F96O9 BC9D4J<<, CB889D:>4 EF9>4 CDBFB>B?B6. 
�BCB?A<F9?PAO9 HGA>J<<: 
2 #4D4??9?PAB9 <?< CE968BC4D4??9?PAB9 6OCB?A9A<9 ;484K (@AB7B;484KABEFP). 
2 �;4<@B89=EF6<9 @9:8G CDBJ9EE4@<: B5@9A 84AAO@<, 6;4<@A4S E<AIDBA<;4J<S. 
2 �4M<F4 E4@B= E<EF9@O, 4 F4>:9 CB?P;B64F9?PE><I 84AAOI < CDB7D4@@ BF 89=EF6<= 
CB?P;B64F9?9= (;?BA4@9D9AAOI <?< CB A9;A4A<R) <?< CD<?B:9A<=. 
2 $4;7D4A<K9A<9 CD46 8BEFGC4 < @AB7BCB?P;B64F9?PE><= D9:<@ D45BFO 

 
 

#@0:B8G5A:0O @01>B0 27  
&@0=AD>@<0B>@=0O 8 :>=45=A0B>@=0O @072O7:0 

*9?P D45BFO: �;GK<FP BEAB6AO9 E6B=EF64 D45BFO FD4AEHBD@4FBD4 .!4GK<FPES BCD989?SFP 
>BQHH<J<9AF FD4AEHBD@4J<< < �#� FD4AEHBD@4FBD4. 

#DB6989A<9 D45BFO: 

1. �4CGEF<FP 4A<@4J<R. 

2. �OEF46<FP ;A4K9A<9 >B?<K9EF64 6<F>B6 6 C9D6<KAB= < 6FBD<KAAB= >4FGL>< CB E6B<@ 
64D<4AF4@ < CB8>?RK<FP C9D6GR >4FGL>G > <EFBKA<>G C9D9@9AAB7B FB>4. 

1�4D<4AF - N1=184 N2=42 

2�4D<4AF - N1=234 N2=262 

3�4D<4AF - N1=204 N2=92 

4�4D<4AF - N1=84 N2=92 

5�4D<4AF - N1=404 N2=272 

3. "CD989?<FP >BQHH<J<9AF FD4AEHBD@4J<< CB HBD@G?4@ K=N1/N2 < K=U1/U2 . < E>4;4FP 
>4>B= QFB FD4AEHBD@4FBD 

4. "CD989?<FP 1�% B8AB7B 6<F>4 6 C9D6<KAB= < 6FBD<KAB= >4FGL>9 .�A4S , KFB A4CDS:9A<9 
CD<@9DAB D46AB B5M9@G 1�% >4FGL>< < >B?<K9EF6B 6<F>B6 A4 >4:8= >4FGL>9 6O @B:9F9 
BCD989?<FP 1�% B8AB7B 6<F>4.#B D9;G?PF4F4@ D4EK9F4 E89?4FP 6O6B8. 

5. !47DG;<F9 FD4AEHBD@4FBD (CB8>?RK<F9 D9BEF4F >B 6FBD<KAB= >4FGL>9, EBCDBF<6?9A<9 A4 
D9BEF4F9 FDB74FP A9 A48B) "CD989?<F9 @BMABEFP FB>4 A4 C9D6B= >4FGL>9 < A4 6FBDB=. %D46A<FP 
QF< ;A4K9A<S < E89?4FP 6O6B8. 

6. "CD989?<FP �#� FD4AEHBD@4FBD4 CB HBD@G?9 �#�=$2/$1*100% 

7. �OK<E?<FP < ED4A<FP BFABL9A<9 I1/I2 < U2/U1 < E89?4FP 6O6B8. 
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8.#DB69DF9 ;4 CB>4;4A<S@< 4@C9D@9FD4 CB8>?RK9AAB7B > C9D6<KAB= >4FGL>9 CD< CB8>?RK9A<< 
A47DG;>< >B 6FBD<KAB=. #BK9@G CD< CB8>?RK9A<< A47DG;>< >B 6FBD<KAB= >4FGL>9 , FB> 6 
C9D6B= >4FGL>< 6B;D4EF49F . 

9. %B;84=F9 >BDBF>B9 ;4@O>4A<9 A4 6FBD<KAB= >4FGL>9 (CB?;GAB> D9BEF4F4 C9D969EF< 6 >D4=A99 
69DIA99 CB?B:9A<9).#DBE?98<F9 ;4 CB>4;4A<S@< CD<5BDB6 < ;4C<L<F9 64L9 A45?R89A<9. 

 
 

#@0:B8G5A:0O @01>B0 28  
!58A?@02=>AB8 0??0@0B=>9 G0AB8 !� � 8E E0@0:B5@ ?@>O2;5=8O, <5B>48:0 

8E CAB@0=5=8O.  
 

&<CB6O9 CD<K<AO 6B;A<>AB69A<S A9<ECD46ABEF9= 4CC4D4FAB= K4EF< !� � @B:AB 
GE?B6AB D4;89?<FP A4 E?98GRM<9 7DGCCO: 

• !9<ECD46ABEF< <;-;4 9EF9EF69AAB7B EF4D9A<S !� �; 
• !9<ECD46ABEF<, B5GE?B6?9AAO9 A969DAO@ D9:<@B@ Q>EC?G4F4J<<; 
• !9<ECD46ABEF<, E6S;4AAO9 E BL<5>4@< 6 >BAEFDG>J<<. 
• !9<ECD46ABEF< <;-;4 9EF9EF69AAB7B EF4D9A<S !� �. 
!58A?@02=>AB8 87-70 5AB5AB25==>3> AB0@5=8O !� � 

#D< CD46<?PAB= Q>EC?G4F4J<< E EB5?R89A<9@ 6E9I F9IA<K9E><I FD95B64A<= 6 
>4K9EF69AAB <;7BFB6?9AAB@ A4>BC<F9?9 A45?R849FES CDBJ9EE 9EF9EF69AAB7B EF4D9A<S. %<?PA99 
6E97B 9@G CB869D:9AO @47A<FAO9 8<E><. 

�B-C9D6OI, EB 6D9@9A9@ BE?459649F A4@47A<K9AABEFP @<A<@4?PAOI <AHBD@4J<BAAOI 
BFC9K4F>B6, < F9 GK4EF>< 8<E>B6, >BFBDO9 D4APL9 K<F4?<EP 59; CDB5?9@, A4K<A4RF EK<FO64FPES 
A9 E C9D6B7B D4;4 <?< E BL<5>4@<. 

�B-6FBDOI, CDB<EIB8<F EF4D9A<9 @47A<FAB7B E?BS 8<E>B6. 
�-FD9FP<I, A4 C?4EF<A4I CBS6?SRFES J4D4C<AO, E>B?O, FD9M<AO < CD. �E9 QFB CD<6B8<F 

> CBS6?9A<R CB6D9:89AAOI E9>FBDB6. 
#DBJ9EE ABD@4?PAB7B EF4D9A<S 8<E>B6 8BEF4FBKAB 8?<F9?PAO= < B5OKAB D4EFS7<649FES 

A4 3...5 ?9F. 
%?98G9F BF@9F<FP, KFB 8?S !� � A4<5B?99 5?47BCD<SFAO@ S6?S9FES A9CD9DO6AO= 

D9:<@ D45BFO, 4 A9 EF4DF/EFBCAO=. #BQFB@G 8B6B?PAB 8B?7B E?G:4F A4>BC<F9?< 6 CBEFBSAAB 
D45BF4RM<I E9D69D4I, D4ECB?B:9AAOI 6 EC9J<4?PAB@ CB@9M9A<< <?< EFB=>9, 789 
CB889D:<64RFES ABD@4?PAO9 >?<@4F<K9E><9 GE?B6<S. 

!58A?@02=>AB8, >1CA;>2;5==K5 =525@=K< @568<>< M:A?;C0B0F88 

36?SRFES A4<5B?99 D4ECDBEFD4A9AA4S CD<K<A4 BF>4;B6 !� � > BEAB6AO@ 
D4;DGL4RM<@ H4>FBD4@ >BFBDB7B BFABESFES: 

• C9D97D96, 
• G84DAO9 A47DG;>< 

• E>4K>< A4CDS:9A<S C<F4A<S. 
�4:AO@ F9@C9D4FGDAO@ CB>4;4F9?9@ S6?S9FES E>BDBEFP <;@9A9A<S F9@C9D4FGDO, 

>BFBD4S A9 8B?:A4 CD96OL4FP 20°%/K4E 6 D45BK9@ EBEFBSA<< < 30°%/K4E 6 A9D45BK9@. 
#D96OL9A<9 E>BDBEF< D4;B7D964 BK9AP BC4EAB 8?S @9I4A<>< A4>BC<F9?9= < A4;O649FES 
F9D@<K9E><@ G84DB@. 

 9I4A<K9E><9 6B;89=EF6<S A4 79D@B5?B> 7G5<F9?PAO 8?S CD9J<;<BAAOI @9I4A<K9E><I 
K4EF9= A4>BC<F9?S. '84DAB9 6B;89=EF6<9 A4 79D@B5?B> 6O;O649F >B?954A<S 7B?B6B>, >BFBDO9 
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CDB<;6B8SF E9D<R G84DB6 CB CB69DIABEF< 8<E>B6, KFB A9<;59:AB CD<6B8<F > @9I4A<K9E><@ 
CB6D9:89A<S@ C?4EF<A < 7B?B6B>. 

%9DP9;AGR BC4EABEFP 8?S Q?9>FDBAAB= K4EF< !� � @B:9F CD98EF46?SFP 
A9>4K9EF69AAO= 5?B> C<F4A<S C9DEBA4?PAB7B >B@CPRF9D4. !4CDS:9A<S C<F4A<S 8B?:AO 
A4IB8<FPES 6 CD989?4I +5 � ± 5% < +12 � ± 10% CD< 8BCGEF<@B= 4@C?<FG89 CG?PE4J<= 100 @� 
< 200 @� EBBF69FEF69AAB. 

!58A?@02=>AB8, A2O70==K5 A >H81:0<8 2 :>=AB@C:F88 

� CBE?98A99 6D9@S >4K9EF6B !� � EA<;<?BEP, B K9@ E6<89F9?PEF6G9F ;A4K<F9?PAB9 
EB>D4M9A<9 74D4AF<=AB7B EDB>4 Q>EC?G4F4J<< BEAB6AO@< CDB<;6B8<F9?S@<. 

#?BIB= >BAF4>F 6 <7B?PK4FB@ D4;N9@9, EB98<ASRM9@ C?4FG Q?9>FDBA<>< < @<>DBEI9@G 
CD98GE<?<F9?S A4 5?B>9 7B?B6B>. � D9;G?PF4F9 C?BIB7B >BAF4>F4 6 D4;N9@9 CDB<EIB8<F ;4C<EP 
A969DAB= <AHBD@4J<< 6 F9IAB?B7<K9E><9 54=FO E9>FBD4, A4CD<@9D 6 CB?9 CRC->B84. 1FBF 
89H9>F @B:9F CD<69EF< > CB6D9:89A<R E?G:95AB= <AHBD@4J<<, 6BEEF4AB6<FP >BFBDGR 
A4>BC<F9?P CD< E?98GRM9@ 6>?RK9A<< C<F4A<S A9 E@B:9F. 

!9>4K9EF69AA4S C4=>4 @<>DBEI9@ A4 ;46B89-<;7BFB6<F9?9. &4><9 89H9>FO CDBS6?SRFES 
CD<@9DAB K9D9; 7B8 Q>EC?G4F4J<< A4>BC<F9?S, >B784 6B 6D9@S ABD@4?PAB= D45BFO A4>BC<F9?P 
68DG7 6O>?RK49FES < 5B?PL9 A9 ;4CGE>49FES («;46<E49F») ?<5B A4K<A49F «EFGK4FP» 7B?B6>4@<, 
KFB @B:9F CD<69EF< > CB6D9:89A<R @9I4A<>< </<?< E?G:95AB= <AHBD@4J<<. 

!9>4K9EF69AAO9 @<>DBEI9@O, >BFBDO9 6OIB8SF <; EFDBS CD< 8?<F9?PAB@ A47D969, A9 
CD96OL4RM9@ 8BCGEF<@O9 CD989?O. �9H9>F @B:AB <ECD46<FP ;4@9AB= @<>DBEI9@O. 

!9EB69DL9AA4S >BAEFDG>J<S 7<8DB8<A4@<K9E>B7B CB8L<CA<>4, CD<6B8SM4S > 
6B;A<>AB69A<R 6 CB?BEF< E@4;>< K4EF<J EFDG:>< <, >4> E?98EF6<9, ;4>?<A<64A<R 
LC<A89?PAB7B 86<74F9?S. 

!9>4K9EF69AAB9 >D9C?9A<9 8<E>4 A4 LC<A89?9, 6 D9;G?PF4F9 K97B 5<9A<9 8<E>4 
CBEFBSAAB 6B;D4EF49F < 6O;O649F D4;DGL9A<9 CB8L<CA<>4 6 LC<A89?PAB@ 86<74F9?9; 
CBS6?S9FES LG@ CD< D45BF9 A4>BC<F9?S, 4 K9D9; A9>BFBDB9 6D9@S -89H9>FAO9 E9>FBDO, 
CBE>B?P>G <;-;4 5<9A<S 8<E>4 «84?PA<9» 8BDB:>< A4K<A4RF C?BIB EK<FO64FPES. 

!9>4K9EF69AAO9 @<>DBEI9@O 1##�' (flash), >BFBDO9 @B7GF CBF9DSFP ID4A<@GR 6 A<I 
@<>DBCDB7D4@@G 6E?98EF6<9 GF9K>< ;4DS84 CD< A47D969. #9D9;4C<E4FP #�' @B:AB A4 
EC9J<4?PAB@ CDB7D4@@4FBD9 ?<5B 6 F9IAB?B7<K9E>B@ D9:<@9 D45BFO A4>BC<F9?S. 

"L<5>< 6 @<>DBCDB7D4@@9 GCD46?9A<S A4>BC<F9?9@. #DB<;6B8<F9?< A4>BC<F9?9= A9 
CG5?<>GRF <AHBD@4J<R B I4D4>F9D9 BL<5B> < <I CBE?98EF6<SI, AB B5AB6?9A<S @<>DBCDB7D4@@ 
6OCGE>4RF 8BEF4FBKAB D97G?SDAB. 

%8<?B><K =58A?@02=>AB8 48A:0 
#5@20O 8 A0<0O ?>?C;O@=0O - CD< CB84K9 C<F4A<S A4 8<E> E A<@ A9 CDB<EIB8<F 6BB5M9 

A<K97B, BA CB?ABEFPR @B?K<F < 84:9 A9 D4E>DGK<649F LC<A89?PAO= 86<74F9?P, ?<5B COF49FES 
QFB 89?4FP, AB A9 A45<D49F AG:AO9 B5BDBFO. #B8B5AO= E<@CFB@ @B:9F CD<EGFEF6B64FP BFFB7B, 
KFB ;4>?<A<?B E4@ 86<74F9?P, ?<5B 7B?B6>< GC4?< A4 8<E> < CD<?<C?< > A9@G (F4>B9 5O649F 
CD4>F<K9E>< A4 6E9I EB6D9@9AAOI 8<E>4I, F.>. 7B?B6>< <894?PAB BFCB?<DB64AO < 6B;A<>49F 
QHH9>F 8<HHG;<<). 

�B>@0O =58A?@02=>ABL - 8<E> ABD@4?PAB D4E>DGK<649FES, AB BFEGFEF6G9F D4EC4D>B6>4 
7B?B6B> - I4D4>F9DAO= F<I<= M9?K9>. #B8B5AB9 6B;A<>49F D98>B, F.>. K4EFB GCD46?9A<9 
CB;<J<BA<DB64A<9@ 7B?B6B> (E9D6BE<EF9@4) < FD9IH4;AO= 79A9D4FBD 8?S LC<A89?PAB7B 
86<74F9?S D4;@9M9AO A4 B8AB@ >D<EF4??9, < 9E?< < 6OIB8<F <; EFDBS, FB >4> CD46<?B 6E9 ED4;G 



 

78 

<?< D4EC4D>B6>< A9 CDB<EIB8<F CBFB@G, KFB B5BD64?4EP >4FGL>4 CB;<J<BA<DB64A<S A4 5?B>9 
7B?B6B>. 

&@5BLO =58A?@02=>ABL - 8<E> ABD@4?PAB D9>4?<5DG9FES CD< 6>?RK9A<< C<F4A<S < A9 
<;849F CBEFBDBAA<I ;6G>B6, AB CD< QFB@ A9 BCD989?S9FES 6 BIOS, 4 A4;64A<9 @B89?< A9 
EBBF69FEF6G9F FB@G, >BFBDB9 A4C<E4AB A4 E4@B@ 8<E>9, ?<5B 6 A4;64A<< CD<EGFEF6GRF 
A9CBASFAO9 E<@6B?O. � F4>B@ E?GK49 BK9AP K4EFB 5O649F A9<ECD469A 7?46AO= <AF9DH9=EAO= 
K<C A4 C?4F9 Q?9>FDBA<><. #DB<;6B8<FP ;4C<EP A4 F4>B= A4>BC<F9?P >4F97BD<K9E>< A9 
D9>B@9A8G9FES, F.>. 6 E?98EF6<9 A9<ECD46ABEF< L<AO 84AAOI @B:AB CB6D98<FP 84AAO9 A4 
8<E>9. 

'5B25@B0O =58A?@02=>ABL - E6S;4AA4S E 89H9>FB@ @<>DBEI9@, >BFBDO9 897D48<DGRF BF 
CBEFBSAAOI F9C?B6OI D4EL<D9A<= (F9@C9D4FGDAB7B 7D48<9AF4). #DBS6?S9FES A9<ECD46ABEFP 6 
BEAB6AB@ E CDB7D96B@, F.9. >4>B9 FB 6D9@S 8<E> BF?<KAB D45BF49F, 4 ;4F9@ A4K<A49F E>D9:9F4FP , 
EFGK4FP <?< BEF4A46?<64FP 86<74F9?P. 

!58A?@02=>AB8 0??0@0B=>9 G0AB8 !� � IDE <>6=> @0745;8BL =0 A;54CNI85 
3@C??K: 

- A9<ECD46ABEFP A4K4?PAB= <A<J<4?<;4J<<; 
- A9<ECD46ABEFP EI9@O GCD46?9A<S LC<A89?PAO@ 86<74F9?9@; 
- A9<ECD46ABEFP EI9@O GCD46?9A<S CB;<J<BA<DB64A<9@; 
- A9<ECD46ABEFP >4A4?4 KF9A<S-CD9B5D4;B64A<S 84AAOI; 
- A9<ECD46ABEFP >4A4?4 ;4C<E<, EI9@O CD98>B@C9AE4J<< 84AAOI; 
- D4;DGL9A<9 E?G:95AB= <AHBD@4J<<. 
!58A?@02=>AB8 =0G0;L=>9 8=8F80;870F88 CD<6B8SF, >4> CD46<?B, > CB?AB= 

A9D45BFBECBEB5ABEF< A4>BC<F9?S. 
� !� � E F4>B= A9<ECD46ABEFPR BK9AP K4EFB 84:9 LC<A89?PAO= 86<74F9?P A9 

;4CGE>49FES (6 E?98EF6<9 FB7B, KFB GCD46?SRM<= @<>DBCDBJ9EEBD A9 6O84EF D4;D9L9A<9 A4 
;4CGE>) <?< ;4CGE>49FES, ;4F9@ BEF4A46?<649FES < EAB64 ;4CGE>49FES < F.8., AB 6B 6E9I E?GK4SI 
!� � A9 HBD@<DG9F >B8 50! 6 D97<EFD9 EBEFBSA<S. 

"EAB6AO9 CD<K<AO, CB >BFBDO@ GCD46?SRM<= @<>DBCDBJ9EEBD A4>BC<F9?S A9 @B:9F 
6OCB?A<FP A4K4?PAGR <A<J<4?<;4J<R: 

- A9<ECD46ABEFP EI9@O E5DBE4; 
- A9<ECD46ABEFP >64DJ96B7B F4>FB6B7B 79A9D4FBD4; 
- D4;DGL9A<9 GCD46?SRM9= @<>DBCDB7D4@@O 6 C4@SF< CDB7D4@@; 
- A9<ECD46ABEFP GCD46?SRM97B @<>DBCDBJ9EEBD4; 
- A9<ECD46ABEFP B8AB>D<EF4?PAB7B @<>DB>BAFDB??9D4. �;O 

;>:0;870F88 =58A?@02=>AB8: 
!5>1E>48<> ?@>25@8BL: 
• C<F4RM<9 A4CDS:9A<S A4 GCD46?SRM9@ @<>DBCDBJ9EEBD9 B8AB>D<EF4?PAB@ 
@<>DB>BAFDB??9D9, 

• 6B;5G:89A<9 >64DJ96B7B D9;BA4FBD4, CB8>?RK9AAB7B > GCD46?SRM9@G @<>DBCDBJ9EEBDG, 
<?< CD<IB8 F4>FB6OI <@CG?PEB6 9E?< <ECB?P;G9FES 6A9LA<= 79A9D4FBD, 

•   6E9 EI9@O E<AIDBA<;4J<< A4>BC<F9?S. 
#@>25@8BL AE5<C A1@>A0 !� �. 

�?S QFB7B ;4@O>4RF < D4;@O>4RF >BAF4>FO 1 < 2 <AF9DH9=EAB7B D4;N9@4 A4>BC<F9?S < 
BEJ<??B7D4HB@ A45?R84RF CDBIB:89A<9 E<7A4?4 «RESET» A4 GCD46?SRM<= @<>DBCDBJ9EEBD < 
B8AB>D<EF4?PAO= @<>DB>BAFDB??9D. 
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$8AC=>: 41 - &8?>20O ?@8=F8?80;L=0O AE5<0 C?@02;5=8O H?8=45;L=K< 
42830B5;5< 

�E?< A4 GCD46?SRM<= @<>DBCDBJ9EEBD CD<IB8SF F4>FB6O9 <@CG?PEO (<?< 6B;5G:849FES 
>64DJ96O= D9;BA4FBD, CB8>?RK9AAO= > @<>DBCDBJ9EEBDG) < EI9@4 E5DBE4 D45BF49F, FB 
@<>DBCDBJ9EEBD 8B?:9A BFD454FO64FP GCD46?SRMGR CDB7D4@@G, B K9@ E6<89F9?PEF6GRF 
<@CG?PEO A4 6O6B84I ALE, RD, WR. 

�E?< >64DJ96O= D9;BA4FBD, CB8>?RK9AAO= A9CBED98EF69AAB > @<>DBCDBJ9EEBDG, A9 
6B;5G:849FES <?< BFEGFEF6GRF <@CG?PEO A4 6O6B89 ALE,TO E>BD99 6E97B A9<ECD469A 

GCD46?SRM<= @<>DBCDBJ9EEBD A4>BC<F9?S. 
 

!58A?@02=>ABL AE5<K C?@02;5=8O H?8=45;L=K< 42830B5;5<. 
�E?< CD< 6>?RK9A<< C<F4A<S A4>BC<F9?S LC<A89?PAO= 86<74F9?P A9 ;4CGE>49FES, 

A9B5IB8<@B G598<FPES 6 <ECD46ABEF< 79D@B5?B>4, CB8>?RK<6 > A9@G <ECD46AGR C?4FG 
Q?9>FDBA<><. 

�E?< F4>B= 6B;@B:ABEF< A9F, FB CDB69DSRF EBCDBF<6?9A<9 B5@BFB> (H4;) LC<A89?PAB7B 
86<74F9?S, >BFBDB9 8B?:AB EBEF46?SFP CD<@9DAB 2 "@ BFABE<F9?PAB ED98A97B 6O6B84, 4 ;4F9@ 
C9D9IB8SF > CB<E>G A9<ECD46ABEF< A4 C?4F9 GCD46?9A<S. 

�AB784 ;4CGE> LC<A89?PAB7B 86<74F9?S A96B;@B:9A <;-;4 @47A<FAOI 
7B?B6B> > 8<E>4@. 

�@8B5@8O<8 70?CA:0 H?8=45;L=>3> 42830B5;O O2;ONBAO: 
• !4?<K<9 C<F4RM97B A4CDS:9A<9 A4 @<>DBEI9@9 GCD46?9A<S, 
• !4?<K<9 BCBDAB= F4>FB6B= K4EFBFO 

• !4?<K<9 E<7A4?4 D4;D9L9A<S A4 ;4CGE>. 
#BE?9 6>?RK9A<S C<F4A<S >BAFDB?<DGRF A4?<K<9 <@CG?PEB6 CGE>4 86<74F9?S 

4@C?<FG8B= 11 - 12 � CB FD9@ H4;4@ A4 >BAF4>F4I J14, J13, J12 (E@. $<EGAB>40). �E?<, CB >4>B= 
A< 5G8P <; H4; A4CDS:9A<9 @9APL9 10 �, FB A9<ECD46A4 @/E U3. #D< F4>B= A9<ECD46ABEF< 
LC<A89?PAO= 86<74F9?P A9 @B:9F A45D4FP AB@<A4?PAO9 B5BDBFO < >4> E?98EF6<9 @47A<FAO9 
7B?B6>< A9 D4EC4D>B6O64RFES. 

CD<?<C4A<S 
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�BAFDB?<DB64FP E>BDBEFP 6D4M9A<S LC<A89?PAB7B 86<74F9?S @B:AB CB <@CG?PE4@ 
�!���% A4 >BAFDB?PAB= FBK>9 E35 (CD< GEF4AB6?9AAB= C?4F9 A4 79D@B5?B>). #9D<B8 
E?98B64A<S <@CG?PEB6 �!���% EBEF46?S9F ~12 @E, L<D<A4 <@CG?PE4 �!���% ~140 AE. 

'CD46?S9FES @/E U3 E<7A4?B@ START. �?S ;4CGE>4 LC<A89?PAB7B 86<74F9?S START=1, 

8?S BEF4AB64 START=0. 

$4ECD989?9A<9@ H4; ;4A<@49FES @/E U6 EB E6B<I 6O6B8B6 Fc1 - Fc6, 4@C?<FG84 E<7A4?B6 
GCD46?9A<S TTL. 

"5D4FA4S E6S;P CB E>BDBEF< 6D4M9A<S BEGM9EF6?S9FES CB ?<A<< KF9A<S E9D6B84AAOI 
(SERVO DATA). 

� E6BR BK9D98P @/E E<AIDB>BAFDB??9D4 U6 HBD@<DG9F E<7A4? CB<E>4 E9D6B@9F>< 
(SERVO GATE) 8?S @E. U11. 

#D< BFEGFEF6<< EC9J<4?PAB7B 8<47ABEF<K9E>B7B B5BDG8B64A<S < CDB7D4@@AB7B 
B59EC9K9A<S, C9D6<KAGR 8<47ABEF<>G !� � @B:AB CDB<;69EF<, CB8>?RK<6 97B > BF89?PAB@G 
5?B>G C<F4A<S. �<47ABEF<K9E><@ CD<5BDB@ 6 84AAB@ E?GK49 S6?S9FES E?GI BC9D4FBD4. 

#D< 6>?RK9A<< C<F4A<S !� � 6OCB?AS9F: D4E>DGK<64A<9 LC<A89?PAB7B 86<74F9?S, 
CD< >BFBDB@ E?OL9A A4D4EF4RM<= ;6G> (4...7 E), ;4F9@ E?98G9F M9?KB> CD< 6O6B89 7B?B6B> <; 
;BAO C4D>B6>< < BK9AP I4D4>F9DAO= CBFD9E><64RM<= ;6G>, EBCDB6B:84RM<= CDBJ9EE 
D9>4?<5DB6>< (1...2 E). 

�OCB?A9A<9 D9>4?<5DB6>< E6<89F9?PEF6G9F >4> @<A<@G@ B5 <ECD46ABEF< EI9@O E5DBE4, 
F4>FB6B7B 79A9D4FBD4, @<>DB>BAFDB??9D4, EI9@O GCD46?9A<S LC<A89?PAO@ 86<74F9?9@ < 
E<EF9@O CB;<J<BA<DB64A<S, >4A4?4 KF9A<S CD9B5D4;B64A<S 84AAOI, 4 F4>-:9 B5 <ECD46ABEF< 
@47A<FAOI 7B?B6B> (>4> @<A<@G@ B8AB= - CD< CB@BM< >BFBDB= CDB<EIB8<F CDBJ9EE 
<A<J<4?<;4J<<) < EBID4AABEF< E?G:95AB= <AHBD@4J<< A4>BC<F9?S. 

�?S 84?PA9=L9= 8<47ABEF<>< !� � CB8>?RK49FES > CBDFG Secondary IDE, < 6 BIOS, 6 
CDBJ98GD9 SetUp, A9B5IB8<@B 6OCB?A<FP 46FB@4F<K9E>B9 BCD989?9A<9 CB8>?RK9AAOI 
A4>BC<F9?9=. � E?GK49 D4ECB;A464A<S @B89?< 8<47ABEF<DG9@B7B !� �, ;47DG:49FES 
BC9D4J<BAA4S E<EF9@4 < ;4CGE>49FES 8<47ABEF<K9E>B9 CDB7D4@@AB9 B59EC9K9A<9. 

#DBEF9=L4S 8<47ABEF<>4 ;4>?RK49FES 6 CBCOF>9 EB;84A<S D4;89?4 A4 8<47ABEF<DG9@B@ 
A4>BC<F9?9 (CD< CB@BM< CDB7D4@@O FDISK) < CDBJ98GD9 CBE?98GRM97B HBD@4F<DB64A<S 
(Format d:/u). �E?< CD< HBD@4F<DB64A<< (69D<H<>4J<<) 5G8GF B5A4DG:9AO 89H9>FO, FB 
<AHBD@4J<S B A<I 5G89F 6O6989A4 A4 Q>D4A >B@CPRF9D4. �9F4?PAGR 8<47ABEF<>G !� � 
BEGM9EF6?SRF EC9J<4?PAO9 CDB7D4@@O. 
 

 
#@0:B8G5A:0O @01>B0 29 !58A?@02=>AB8 D09;>2>9 A8AB5<K !� � 8 <5B>4K 

8E CAB@0=5=8O 
�>38G5A:0O >@30=870F8O 48A:0. 

"C9D4J<BAA4S E<EF9@4 ?R5B= :9EF><= 8<E> A9 ;46<E<@B BF B5N9@4, CD98EF46?S9F >4> 
@9EFB ID4A9A<S 84AAOI EBEFBSM9= <; 86GI B5?4EF9= - E<EF9@AB= < B5?4EF< 84AAOI. %<EF9@A4S 
B5?4EFP 6OCB?AS9F 6ECB@B74F9?PAGR DB?P < E?G:<F 8?S BD74A<;4J<< ID4A9A<S 84AAOI 
(B5D4;G9F H4=?B6GR E<EF9@G 8<E>4), 6 B5OKAOI GE?B6<SI 84AA4S B5?4EFP A9 8BEFGCA4 
CB?P;B64F9?R. %FDG>FGDA4S EI9@4 GEFDB=EF64 E<EF9@AB= B5?4EF< CD98EF46?9A4 A4 D<EGA>9. 
#9D6<KAO= D4;89? �"%       $4EL<D9AAO= D4;89? �"% 
MBR ^MBR SMBF^   

N
S

B
 

| �
�

 

1
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T 
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$8AC=>: 42 - %E5<0 @07<5I5=8O 40==KE =0 48A:5 (;>38G5A:0O >@30=870F8O 48A:0) 
 

MBR- (Master Boot Record) - 7?46A4S ;47DG;BKA4S ;4C<EP. 
PT- (Partition Table) - F45?<J4 D4;89?B6. 
NSB-(Non-System Bootstrap) 6A9E<EF9@AO= ;47DG;K<> 
BA (Boot Area) - ;47DG;BKA4S B5?4EFP BC9D4J<BAAB= E<EF9@O 
BR (Boot Record) - ;47DG;BKA4S ;4C<EP OC. 
ROOT - �BDA96B= >4F4?B7 8<E>4 
SMBR-(Secondary Master Boot Record) -6FBD<KA4S MBR 

LDT - (Logical Disk Table) F45?<J4 D4;89?B6 ?B7<K9E>B7B 8<E>4. 
�R5O9 A4DGL9A<S 6  E<EF9@AB= B5?4EF< BFB5D4:4RFES >4> BL<5>< H4=?B6B= E<EF9@O. 
�803=>AB8:0 =0@CH5=89 D09;>2>9 A8AB5<K 

#D<K<AO A4DGL9A<9 H4=?B6B= E<EF9@O @B:AB 8<47ABEF<DB64FP, B5D4F<6 6A<@4A<9 A4 
CBS6?SRM<9ES EBB5M9A<S: 
• �E?< 6E9 EBB5M9A<9 - 6 69DIA9@ D97<EFD9 (F.9. ;47?46AO@< 5G>64@<), FB QFB BIOS A9 A4IB8<F 

MBR A4 G>4;4AAB@ 9@G 6 Setup GEFDB=EF69, KFB E6<89F9?PEF6G9F B5 BL<5>9 KF9A<S ?<5B B5 
BFEGFEF6<< CD<;A4>4 E<EF9@AB7B E9>FBD4 G C9D6B7B E9>FBD4 8<E>4 (F.9. 8<E> A9 D4;@9K9A). 
+FB5O G598<FPES, KFB E 8<E>B@ 6E9 ABD@4?PAB, AG:AB ;4=F< 6 BIOS Setup < ;4CGEF<FP 
Autodetect. 

• %BB5M9A<S "Invalid partition table" < "Error loading operating system" CD<A48?9:4F 
;47DG;K<>G <; MBR; ;47DG;BKAO= E9>FBD 4>F<6AB7B D4;89?4 ?<5B A9 K<F49FES, ?<5B 97B 9M9 
(<?< G:9) A9F. 

• %BB5M9A<S "Invalid system disk" < "Disk I/O error" 6O849F ;47DG;K<> <; boot-E9>FBD4, 
EBB5M4S B5 BFEGFEF6<< H4=?B6 BC9D4J<BAAB= E<EF9@O <?< B5 BL<5>9 A4 8<E>9. 
#D<K<AO 6B;A<>AB69A<S: 
�E?< CDB5?9@4 A9 E6S;4A4 E E4@<@ 8<E>B@, AG:AB E9DP9;AB D4;5<D4FPES E F9@, >G84 

89?<EP E<EF9@AO9 E9>FBD4. 
�B 6FBDB@ E?GK49 A4?<JB ?<5B A4DGL9A<S F45?<JO PT, ?<5B D4;DGL9A<9 ;47DG;BKAB7B 

E9>FBD4. 
� FD9FP9@ E?GK49 E<EF9@AO9 H4=?O @B7?< 5OFP G84?9AO <?< <ECBDK9AO, @B:AB 

CBCOF4FPES <ECD46<FP E<FG4J<R ;47DG;>B= E 8<E>9FO < 66B8B@ >B@4A8O "sys c:\". 

#@87=0:8 @07@CH5=85< B01;8FK @0745;>2. 
$4;89? <EK9; <; #DB6B8A<>4. #D< ;4CGE>9 GF<?<FO "'CD46?9A<9 8<E>4@<" BFB5D4:49FES 

CGEFB9 @9EFB. �?< @B7GF CBS6?SFPES D4;89?O-CD<;D4><, CD< QFB@ EG@@<DB64A<9 B5N9@B6 6E9I 
?B7<K9E><I 8<E>B6 CD96OL49F D4;@9D E4@B7B 6<AK9EF9D4. 1FB B;A4K49F, KFB A9>BFBDO9 D4;89?O 
C9D9>DO64RFES 8DG7 E 8DG7B@. 

%<EF9@4 A9 @B:9F ;47DG;<FPES, 4 6O849F EBB5M9A<S F<C4 "Bad or missing partition table" 

<?< "Error loading operating system". 

Windows CB>4;O649F E<A<= Q>D4A E A48C<EPR "STOP:INACCESSIBLE_B00T DEVICE". 

#@8G8=K @07@CH5=85 B01;8FK @0745;>2 
"L<5BKAB9 G84?9A<9 A9 FB7B D4;89?4. 1FBF 64D<4AF S6?S9FES A4<@9A99 BC4EAO@, 

CBE>B?P>G 6E9 84AAO9 BEF4RFES A4 @9EF9, AB 8BEFGC4 > A<@ A9F. 
$4;DGL9A<9 J9CBK>< D4;89?B6. 1FB 5O649F 6 E?GK49 CBDK< �$$ ('>4;4F9?9= 

$4EL<D9AAOI $4;89?B6). 
"8AB6D9@9AAB9 D4;DGL9A<9 MBR < �$$. 
$CG=>5 2>AAB0=>2;5=85 @0745;>2 8 8=D>@<0F88: 



 

82 

�?S 6BEEF4AB6?9A<S CBF9DSAAOI (CB6D9:89AAOI) 84AAOI A9B5IB8<@4 <AHBD@4J<S B: 
• �9DBSFAB@ D4;5<9A<< 8<E>4 A4 D4;89?O < >B?<K9EF69 ?B7<K9E><I 8<E>B6. $4;@9D4I  <   
<EFBD<<   EB;84A<S  ?B7<K9E><I   8<E>B6.   �EFBD<S   EB;84A<S CB8D4;G@9649F CB8 EB5B= 
6B;@B:AO9 <E>GEEF69AAO9 <;@9A9A<S D4;@9DB6 D4;89?B6 8<E>4. 

• "EB59AABEFSI H4=?B6B= E<EF9@O FAT <?< NTFS. 

• &<C9 < 69DE<< "C9D4J<BAAB= %<EF9@O (DOS, Win) <ECB?P;B646L9=ES A4 8<E>9. 
'A<>4?PAO9 <@9A4 8<D9>FBD<= < H4=?B6, A4IB8<6L<IES 6 >BDA96B@ >4F4?B79 8<E>4 %, <@S 
>4F4?B74 E 84AAO@<, CB8?9:4M<@< CD<BD<F9FAB@G 6BEEF4AB6?9A<R < GA<>4?PAO9 <@9A4 
H4=?B6 < CB88<D9>FBD<=, A4IB8<6L<IES 6 QFB= 8<D9>FBD<<. 
�?S DGKAB7B 6BEEF4AB6?9A<S 84AAOI @B:AB 6BECB?P;B64FPES E?98GRM<@< GF<?<F4@<: 
1. DiskEdit <; >B@C?9>F4 Norton Utilities 

2. Tiramisu (http://www.recovery.de) <?< Hard Drive Mechanic. 

3. UnFormat (<; FB7B :9 >B@C?9>F4 Norton Utilities). 

4. NDD - Norton DiskDoctor (<; >B@C?9>F4 Norton Utilities). !98BEF4F><: 
 

• !9B5IB8<@B     ;A4FP  <EIB8AGR ?B7<K9E>GR  BD74A<;4J<R  8<E>4 < BEB59AABEF< 
BD74A<;4J<< FAT, NTFS < Linux E<EF9@. 

•  B:9F CD<@9ASFES FB?P>B CB87BFB6?9AAO@< CB?P;B64F9?S@<. 
• &D95G9FES @AB7B 6D9@9A<. 
#D< <ECB?P;B64A<< 8?S DGKAB7B 6BEEF4AB6?9A<S ?R5B= <; CD<6989AAOI CDB7D4@@ 

E?98G9F CD<89D:<64FPES E?98GRM9= CBE?98B64F9?PABEF< 89=EF6<=: 
1. ����!"%&��� #"�$����!��. 
1.1. �4CGEF<FP DiskEditor <, C9D9698S 97B 6 D9:<@ CDBE@BFD4 CB6D9:89AAB7B 

8<E>4 A4 H<;<K9E>B@ GDB6A9, CBE?98B64F9?PAB CDB69D<FP J9?BEFABEFP $&, MBR, 

FAT-B6, ROOT < DA. 

!4 QFB@ QF4C9 CBEF4D4=F9EP 6OSEA<FP (9E?< QFB 8BEFB69DAB A9<;69EFAB) F<C H4=?B6B= 
E<EF9@O C9D6B7B D4;89?4 8<E>4 (FAT16 <?< FAT32). 

1.2. � E?GK49 J9?BEFABEF< >4><I-?<5B Q?9@9AFB6 8<E>B6B= EFDG>FGDO EBID4A<FP <I 6 
6<89 H4=?B6 A4 D9;9D6AB@ 8<E>9. !4CD<@9D: MBR.HEX, BR1.HEX, FAT01.HEX, FAT02.HEX, 

ROOT0.HEX. 

1.3. �4?PA9=L99 6BEEF4AB6?9A<9 8<E>4 ;46<E<F BF EF9C9A< < I4D4>F9D4 CB6D9:89A<=. 
�E?< BEF4?4EP A9CB6D9:89AAB= (<?< IBFS 5O K4EF<KAB) >4>4S-?<5B >BC<S FAT A4 C9D6B@ 
D4;89?9 8<E>4 - 6BEEF4AB6?9A<9 <AHBD@4J<< 6B;@B:AB CBKF< 6 CB?AB@ B5N9@9. 

2. �$� �!!"� $���$��$"��!�� ��!!/% . 

% J9?PR EBID4A9A<S 6B;@B:ABEF< 6BEEF4AB6?9A<S H4=?B6 D4ECB?4746L<IES 6 A4K4?9 
8<E>4 :9?4F9?PAB E89?4FP D9;9D6AGR >BC<R A4K4?PAOI E9>FBDB6 8<E>4, CB869D74RM<@ES 
<;@9A9A<S@ 6 CDBJ9EE9 6BEEF4AB6?9A<S. 

� DiskEditor-9 6O89?<FP D9:<@ CDBE@BFD4 C9D6OI 500-1000 H<;<K9E><I E9>FBDB6 8<E>4 < 
EBID4A<F9 <I 6 6<89 H4=?4 A4 D9;9D6AB@ 8<E>9. 

3. �"%%&�!"���!�� Partition Table. 

#D< 6BEEF4AB6?9A<< PT A9B5IB8<@B GK<FO64FP B5N9@ 8<E>4 < BEB59AABEF< H4=?B6OI 
E<EF9@ 8<E>4 FAT16 <?< FAT32. 

� E?GK49 6BEEF4AB6?9A<S D4;89?B6 8<E>4 <@9RM<I H4=?B6GR EFDG>FGDG FAT32 <@99F 
E@OE? <ECB?P;B64FP CDB7D4@@G MRecover. 1F4 CDB7D4@@4 CB;6B?S9F 5OEFDB A4=F< < 
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6BEEF4A4AB6<FP "CBF9DSAAO9" D4;89?O :9EF>B7B 8<E>4, ;4C<EO64S 6E9 A9B5IB8<@O9 84AAO9 6 
F45?<JG(O) D4;89?B6. 

4. �>AAB0=>2;5=85 BR, FAT 8 ROOT. 

4.1. �BEEF4AB6?9A<9 BR, >BC<= FAT < ROOT CDBM9 6OCB?A<FP 
"46FB@4F<K9E><@" ECBEB5B@. 

4.2. �OCB?A<F9 EF4A84DFAB9 HBD@4F<DB64A<9 BEAB6AB7B D4;89?4 8<E>4, F.9. >B@4A8B= 
format %:. #D< QFB@ HBD@<DG9FES H4=?B64S EFDG>FGD4 HBD@4F<DG9@B7B D4;89?4 8<E>4 E 
6BEEB;84A<9@ BR, K<EFOI FAT < ROOT, B5?4EFP 84AAOI CD< QFB@ A9 ;4FD47<649FES, F.9. 
<AHBD@4J<S 6 DA A9 <;@9AS9FES < 64L< 84AAO9 A9 <EK9;4RF. 

4.3. �E?< <@9RFES ;4D9;9D6<DB64AAO9 6 6<89 H4=?B6 GJ9?96L<9 B5D4;O FAT </<?< 
ROOT E?98G9F, 6BECB?P;B646L<EP DiskEditor-B@ 6BEEF4AB6<FP <I A4 8<E>9. �E?< G �4E GJ9?9?4 
6FBD4S >BC<S FAT, 4 C9D64S A9F, E?98G9F E>BC<DB64FP 6FBDGR >BC<R < A4 @9EFB C9D6B= >BC<<. 

 
#@0:B8G5A:0O @01>B0 30  

!58A?@02=>AB8 !� � 8E E0@0:B5@ ?@>O2;5=8O, <5B>48:0 8E CAB@0=5=8O 
 
 

"EAB6AO9   6AGFD9AA<9  Q?9@9AFO   8<E>B6B84  4  D4@4,   LC<A89?PAO= 86<74F9?P, 5?B> 
7B?B6B> E CD<6B8B@ < C?4F4 Q?9>FDBA<><. !� � 6>?RK49F 6 E95S: 

• � �, 
• CD<6B8 8<E>4, 
• >BAFDB??9D GCD46?9A<S 8<E>B@, 
• GEFDB=EF6B CB;<J<DB64A<S �+� A4 :9?49@B= 8BDB:>9, 
• GEFDB=EF6B KF9A<S < ;4C<E< <AHBD@4J<<, 
• 5?B><DB6BKAO9 GEFDB=EF64. 
,C<A89?PAO= 86<74F9?P 4 C?BE><= @AB7BCB?REAO=, E CBEFBSAAB= E>BDBEFPR 6D4M9A<S 

300 B5./@<A. �6<74F9?P CD<6B84 5?B>4 7B?B6B> 4 L47B6O=, E K9D6SKAB=, ;G5K4FB= <?< 
?9AFBKAB= C9D984K9=. �?S BCB;A4A<S E6B=EF6 8<E>9FO A4 C?4F9 Q?9>FDBA<>< 6B;?9 C9D98A97B 
FBDJ4 8<E>B6B84 GEF4AB6?9AB FD< @9I4A<K9E><I 84FK<>4: 864 4 CB8 BF69DEF<S@< ;4M<FO < 
<A8<>4FBD4 C?BFABEF< ;4C<E<, < FD9F<= 4 8?S BCD989?9A<S @B@9AF4 BCGE>4A<S 8<E>9FO. 

� � <@99F 4 BF69DEF<S: 
• 8?S BE< 86<74F9?S, 
• B>AB 8?S �+�, 
• 8?S <A89>E<DB64A<S E9>FBD4, 
• 8?S ;4M<FO BF ;4C<E< <AHBD@4J<<. 
�EF46?S9@4S 6 M9?P 8<E>9F4 CBC4849F 6AGFDP 8<E>9FAB= D4@O, 789 E A99 E86<749FES 

;4M<FA4S LFBD>4, 4 E4@4 D4@4 CD< QFB@ EA<@49FES EB EFBCBD4 < BCGE>49FES 6A<;, @9F4??<K9E>B9 
>B?PJB 8<E>9FO CD< QFB@ ?B:<FES A4 64? LC<A89?PAB7B 86<74F9?S, 4 A<:ASS CB69DIABEFP 
8<E>9FO 4 A4 A<:ARR 7B?B6>G (EFBDBA4 0). "8AB6D9@9AAB BE6B5B:849FES 69DIASS 7B?B6>4, 
>BFBD4S CB8 89=EF6<9@ CDG:<AO CD<:<@49FES > 69DIA9= EFBDBA9 8<E>9FO. 

!4 5B?PL<AEF69 8<E>B6B8B6 E>BDBEFP BCGE>4A<S D4@O A<>4> A9 B7D4A<K9A4, <;-;4 K97B 
7B?B6>< A4ABESF BMGF<@O= G84D CB CB69DIABEFS@ 8<E>9FO, 4 QFB E<?PAB EB>D4M49F EDB> <I 
A489:AB= D45BFO. 

� A9>BFBDOI @B89?SI 8<E>B6B8B6 (6 BEAB6AB@ H<D@O &94E) CD98GE@BFD9A ;4@98?<F9?P-
@<>DB?<HF 8?S C?46AB7B BCGE>4A<S D4@O. �?S CDB8?9A<S EDB>4 E?G:5O 8<E>9F < 7B?B6B> 6 
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8<E>B6B84I 59; @<>DB?<HF4 D9>B@9A8G9FES CD< 6EF46?9A<< 8<E>9FO CD<89D:<64FP C4?PJ9@ 
>ABC>G 8<E>B6B84, A9 8464S D4@9 BCGE>4FPES E?<L>B@ D9;>B. 

!4 64?G LC<A89?PAB7B 86<74F9?S <@99FES >B?PJB E @47A<FAO@ ;4@>B@, >BFBDO= 6 A4K4?9 
6D4M9A<S 86<74F9?S C?BFAB ;4I64FO649F >B?PJB 8<E>9FO, B8AB6D9@9AAB J9AFD<DGS 99 A4 64?G. � 
5B?PL<AEF69 @B89?9= 8<E>B6B8B6 E<7A4? BF 84FK<>4 BCGE>4A<S 8<E>9FO 6O;O649F 
>D4F>B6D9@9AAO= ;4CGE> 86<74F9?S E J9?PR 99 ;4I64F4 < J9AFD<DB64A<S. �<E>B6B8 EB98<AS9FES 
E >BAFDB??9DB@ CD< CB@BM< 34-CDB6B8AB7B >459?S, 6 >BFBDB@ K9FAO9 CDB6B84 S6?SRFES 
E<7A4?PAO@<, 4 A9K9FAO9 4 B5M<@<. "5M<= 64D<4AF <AF9DH9=E4 CD98GE@4FD<649F 
CB8>?RK9A<9 > >BAFDB??9DG 8B K9FOD9I 8<E>B6B8B6, 64D<4AF 8?S IBM PC 4 8B 86GI. 

� B5M9@ 64D<4AF9 8<E>B6B8O CB8>?RK4RFES CB?ABEFPR C4D4??9?PAB 8DG7 8DG7G, 4 
AB@9D 8<E>B6B84 (0...3) ;4849FES C9D9@OK>4@< A4 C?4F9 Q?9>FDBA<><; 6 64D<4AF9 8?S IBM PC 

B54 8<E>B6B84 <@9RF AB@9D 1, AB CB8>?RK4RFES CD< CB@BM< >459?S, 6 >BFBDB@ E<7A4?O 
6O5BD4 (CDB6B84 10-16) C9D969DAGFO @9:8G D4;N9@4@< 86GI 8<E>B6B8B6. 

�AB784 A4 D4;N9@9 8<E>B6B84 G84?S9FES >BAF4>F 6, <7D4RM<= 6 QFB@ E?GK49 DB?P 
@9I4A<K9E>B7B >?RK4. �AF9DH9=E 8<E>B6B84 8BEF4FBKAB CDBEF < 6>?RK49F E<7A4?O 6O5BD4 
GEFDB=EF64 (K9FOD9 GEFDB=EF64 6 B5M9@ E?GK49, 864 4 6 64D<4AF9 8?S IBM PC), ;4CGE>4 
86<74F9?S, C9D9@9M9A<S 7B?B6B> A4 B8<A L47, 6>?RK9A<S ;4C<E<, EK<FO649@O9/;4C<EO649@O9 
84AAO9, 4 F4>:9 <AHBD@4J<BAAO9 E<7A4?O BF 8<E>B6B84 4 A4K4?B 8BDB:><, CD<;A4> GEF4AB6>< 
7B?B6B> A4 AG?96GR (6A9LARR) 8BDB:>G, E<7A4?O E 84FK<>B6 < F. C. �ES D45BF4 CB 
>B8<DB64A<R <AHBD@4J<<, CB<E>G 8BDB:9> < E9>FBDB6, E<AIDBA<;4J<<, >BDD9>J<< BL<5B> 
6OCB?AS9FES >BAFDB??9DB@. 

&45?<J4 16. $4ECD989?9A<9 E<7A4?B6 A4 D4;N9@9 (?9AFBKAB7B >459?S) <AF9DH9=E4 
A4>BC<F9?S A4 7<5>B@ @47A<FAB@ 8<E>9 - !� � 

№ >BAF4>F4 !4;A4K9A<9 !4CD46?9A<9 
A9K9FAO9 ;9@?S  

2 D9;9D6  

4 GCD46?9A<9 
<A8<>4FBDB@ 

> !� � 

6 A9 <ECB?P;G9FES  

8 <A89>EAO= BF !� � 

10 6O5BD A4>BC<F9?S 0 > !� � 

12 6O5BD A4>BC<F9?S 1 > !� � 

14 6O5BD A4>BC<F9?S 2 > !� � 

16 @BFBD 6>?RK<FP > !� � 

18 A4CD46?9A<9 > !� � 

20 L47 > !� � 

22 ;4C<EP 84AAOI > !� � 

24 D4;D9L9A<9 ;4C<E< > !� � 

26 8BDB:>4 00 BF !� � 

28 ;4M<F4 ;4C<E< BF !� � 

30 KF9A<9 84AAOI BF !� � 

32 6O5BD 7B?B6>< > !� � 

34 7BFB6ABEFP BF !� � 
 

%F4A84DFAO= HBD@4F 8<E>9FO F<C4 HD (High Density 4 6OEB>4S C?BFABEFP) 4 80 

8BDB:9> A4 >4:8B= <; EFBDBA, A4 >4:8B= 8BDB:>9 18 E9>FBDB6 CB 512 54=F. 'C?BFA9AAO= 
HBD@4F 4 82 <?< 84 8BDB:><, 8B 20 E9>FBDB6 CB 512 54=F <?< 8B 11 E9>FBDB6 CB 1024 54=F4. 
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"A=>2=O5 B@51>20=8S : E@0=5=8R � � 

1. )D4A<FP 6 C4>9F4I < 8<E>BID4A<?<M4I. 
2. !9 89?4FP A4 A<I A48C<E< >4D4A84LB@ <?< L4D<>B6B= DGK>B=. 
3. !9 5DBE4FP, A9 «<ECOFO64FP A4 <;?B@». 
4. !9 ID4A<FP 65?<;< Q?9>FDB@47A<FAOI <;?GK4F9?9= <EFBKA<>B6 C<F4A<S, 

@47A<FB6 < F9C?B6OI <EFBKA<>B6. 
5. 'A<KFB:4=F9 CB6D9:89AAO9 � �. 
6. �ECB?P;G=F9 >4K9EF69AAO9 < H<D@9AAO9 � �. 
7. $97G?SDAB CDB69DS=F9 � � A4 6<DGE. 
8. #B@A<F9, KFB 5B?99 89L96O9 � � <@9RF 5B?99 FBA><= @47A<FAO= E?B=, 

>BFBDO= ?97>B BEOC49FES, EB>D4M4S D45BFBECBEB5ABEFP � �. 
 

#@>D8;0:B8:0 !� � 

#DBH<?4>F<>G @B:AB CDB6B8<FP 6 EBBF69FEF6<< EB E?98GRM<@< D9>B@9A84J<S@<: 
• BJ9A<F9 9:98A96AB9 6D9@S D45BFO 8<E>B6B84 E ;4::9AAO@ E69FB8<B8B@; 
• 9:9@9ESKAB CO?9EBEB@ CDB<;6B8<F9 97B K<EF>G; 

 

• A9>BFBDO9 CDB<;6B8<F9?< !� � D9>B@9A8GRF CDB<;6B8<FP 9:9@9ESKAB9 
D4;@47A<K<64A<9 7B?B6B> 8<E>B6B84; 

• >4:8O9 CB?7B84 CDB69DS=F9 E>BDBEFP 8<E>B6B84, REF<DB6>G 7B?B6B> (E CB@BMPR 
EC9J<4?PAB7B REF<DB6BKAB7B 8<E>4); 

• CB @9D9 ;47DS;A9A<S 7B?B6B> !� � CDB<;6B8<F9 <I K<EF>G E CB@BMPR A945D4;<6AOI, 
45D4;<6AOI <?< «@B>DOI» K<EFSM<I 8<E>9F, F4>:9 @B:AB K<EF<FP 6DGKAGR EC<DFB@. #B?9;AB9 
CD46<?B: K<EF<FP 7B?B6>G KF9A<S (;4C<E<) >4:8O9 40 K4EB6 D45BFO !� �; 

�BAFDB??9D GCD46?9A<S � � 6OCB?A9A A4 B8AB= <?< A9E>B?P><I ��%. 
%<7A4? EK<FO64A<S E �+� CB849FES A4 >BAFDB??9D 6 CBE?98B64F9?PAB@ >B89, CBE?9 K97B 6 

C4D4??9?PAB@ >B89 6OIB8<F A4 L<AO 84AAOI @<>DBCDBJ9EEBD4. !B@<A4?PA4S K4EFBF4 �+� 
B5OKAB <;@9AS9FES 6 8<4C4;BA9 62,5-250 >�J. 

'EFDB=EF6B CB;<J<BA<DB64A<S 6 ;46<E<@BEF< BF EF4A84DF4 8<E>4 B59EC9K<649F FBKAGR 
6O5BDBKAGR GEF4AB6>G 5?B>4 �+� A4 8BDB:>9 'EFDB=EF6B KF9A<S < ;4C<E< B5OKAB 6OCB?A9AB 
A4 :9EF>B= ?B7<>9 < B59EC9K<649F EB7?4EB64A<9 6IB8AOI/ 6OIB8AOI E<7A4?B6 �+� E 
>BAFDB??9DB@. � !� � <@99FES 2 84FK<>4 4 84FK<> @4D>9D4 A4K4?4 8BDB:>< � !� < 84FK<> 
«00» 8BDB:>< (�!�). � !� ED454FO649F, >B784 BF69DEF<9 A4 � � CBC4849F 6 CDB9@ @9:8G 
E69FB8<B8B@ < HBFB-FD4A;<EFBDB@. 

#D< QFB@ HBD@<DG9FES <@CG?PE @4D>9D4 A4K4?4 8BDB:>< 8?<F9?PABEFPR A9 @9A99 600 
@E. 

�!� B5OKAB 6OCB?AS9FES 6 86GI 6<84I: ?<5B E CB@BMPR HBFB8<B84 < E69FB8<B84 
H<>E<DG9FES >D4=ASS «00» 8BDB:>4, ?<5B E CB@BMPR 5?B>>BAF4>F4, >BFBDO= H<>E<DG9F 
>D4=A99 CB?B:9A<9 >B8B6B7B 6<AF4 L47B6B7B 86<74F9?S, C9D9@9M4RM97B �+�. 

 

�803=>AB8:0 =58A?@02=>AB59 !� � 

�O649F F4>, KFB A4 ABD@4?PAB D45BF4RM9@ >B@CPRF9D9 H?BCC<-8<E>B6B8 C?BIB K<F49F 
<?< ;4C<EO649F <AHBD@4J<R A4 8<E>9F4I. +4M9 6E97B QFB E6<89F9?PEF6G9F B C?BIB@ >4K9EF69 
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E4@<I 8<E>9F. "8A4>B 9E?< A4 8DG7<I >B@CPRF9D4I 8<E>9FO K<F4RFES ABD@4?PAB, FB E?98G9F 
E89?4FP 6O6B8 B A9<ECD46ABEF< 8<E>B6B84. 

#9D98 8<47ABEF<>B= A9<ECD46AB7B !� � G598<F9EP, KFB <ECDB5B64AO 6E9 Q>ECD9EE-
ED98EF64, 8BEFGCAO9 CB?P;B64F9?R, 4 <@9AAB: CDB69DPF9 A489:ABEFP >459?PAB7B EB98<A9A<S 
 � E !� �, A4?<K<9 A4CDS:9A<= C<F4A<S +5 � < +12 � 6 !� �. 

%?98G9F @4>E<@4?PAB <ECB?P;B64FP ;6G>B6GR < 6<;G4?PAGR <A8<>4J<R BL<5B>. 
!4CD<@9D, 9E?< BL<5>4 CBS6?S9FES CD< ;4CGE>9 #�, FB 6 E?GK49 A9<ECD46AB7B !� � ;6GK<F 
B8<A >BDBF><= E<7A4? < A4 8<EC?99 ;47BD49FES >B8 E<EF9@AB= BL<5><: 

4 >B8 6)), A4CD<@9D: >B8 601 4 A9<ECD46A4 8<E>9F4 (Diskette error) <?< C?4F4 
>BAFDB??9D4, >459?P, 8<E>B6B8; 

4 >B8 602 4 BL<5>4 EK<FO64A<S ;47DG;BKAB= ;4C<E< (Diskette Boot Record 

error); 

4 >B8 606 4 A9<ECD46ABEFP 6 >BAEFDG>J<< 8<E>B6B84 <?< A4 C?4F9 >BAFDB??9D4 !� �; 
4 >B8 607 4 8<E> ;4M<M9A BF ;4C<E<, 8<E> A9CD46<?PAB 6EF46?9A, C?BIB= 

C9D9>?RK4F9?P ;4M<FO 8<E>4 BF ;4C<E<, A9<ECD46ABEFP 6 4A4?B7B6B= K4EF< Q?9>FDBAAB= C?4FO 
!� �; 

4 >B8 608 4 � � A9<ECD469A; 
4 >B8 611-613 4 A9<ECD46ABEFP A4 C?4F9 >BAFDB??9D4 8<E>B6B84 <?< 6 >459?9 84AAOI 

8<E>B6B84; 
4 >B8 621-626 4 A9<ECD46ABEFP 6 >BAEFDG>J<< 8<E>B6B84. 
�E?< A9<ECD46ABEFP A9 CB8849FES ?B>4?<;4J<<, FB E?98G9F CBCOF4FPES A4>BC<F9?P > 

8DG7B@G E<EF9@AB@G 5?B>G < CB6FBD<F9 ;47DG;>G. �E?< EAB64 A9G84K4, ;A4K<F A9<ECD469A 5?B> 
E4@B7B 8<E>B6B84 E 97B Q?9>FDBAAB= C?4FB=. 

!4<5B?99 K4EFB 5O649F, A9<ECD46A4 Q?9>FDB@9I4A<K9E>4S K4EFP >BAEFDG>J<< 8<E>B6B84, 
4 <@9AAB, A9<ECD469A CD<6B8 8<E>B6B84, L47B6O= 86<74F9?P C9D9@9M9A<S �+�, A9 
HGA>J<BA<DG9F <A89>EAO= 84FK<>, 464D<S �+�, E5<F4 REF<DB6>4 �+� < F. C. 

�EF4F<, A4DGL9A<S REF<DB6>< �+� 6EFD9K4RFES 8B6B?PAB K4EFB. #B?P;B64F9?P #� 
8B?:9A G@9?B <ECB?P;B64FP EGM9EF6GRM<9 CDB7D4@@AO9 ED98EF64 8<47ABEF<>< 8<E>B6B8B6, 
>BFBDO9 @B7GF 8BEF4FBKAB 5OEFDB ?B>4?<;B64FP A9<ECD46ABEFP. #BE?9 ?B>4?<;4J<< 
A9<ECD46AB= C?4FO <?< G;?4 CB?P;B64F9?P @B:9F CD<EFGC<FP > <I D9@BAFG. 

"EAB6AO@< CD<K<A4@< A9<ECD46ABEF< !� � @B7GF 5OFP E?98GRM<9 CD<K<AO: 
1) A9CD46<?PAB 6OEF46?9A F<C 6 SETUP («E?9F9?» SETUP) - GEF4AB6<FP CD46<?PAB; 
2) A4DGL<?ES >BAF4>F 6 D4;N9@4I - BF>DOFP >BDCGE, EASFP L?9=H, 4>>GD4FAB A489FP 

B5D4FAB; 
3) A9<ECD469A >BAFDB??9D 8<E>B6B84 (@G?PF<>4DF4) - >4> CD46<?B, E4@ >B@CPRF9D CD< 

6>?RK9A<< B5 QFB@ EBB5M49F - ;4@9A<FP @/E MIO; 

4) ;47DS;A9A<9 8<E>B6B84 - <ECB?P;B64FP EC9J<4?PAGR K<EFSMGR 8<E>9FG; 
5) 89=EF6<F9?PAB E9DP9;A4S CB?B@>4, FD95GRM4S ;4@9AO 8<E>B6B84. 
 

�?S B5?97K9A<S CDB6989A<S 8<47ABEF<>< !� � H<D@4 &94E (3CBA<S) CD98?4749F 
CDB6B8<FP 15 B5M<I CDB69DB>, <; A<I C9D6O9 K9FOD9 4 @9I4A<K9E><9, 4 BEF4?PAO9 
Q?9>FDBAAO9. 

!9B5IB8<@B BF@9F<FP, KFB 6B 6E9I 8<E>B6B84I 8?S 8<47ABEF<>< <@99FES A45BD 
>BAFDB?PAOI FBK9>. !4CD<@9D, 6 8<E>B6B84I H<D@O &94E F<C4 FD-55BR/FR/GR <@99FES 8 
>BAFDB?PAOI FBK9>, 4 <@9AAB: 
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1. &$14 INDEX 4 CDB69D>4 <A89>EAB7B E<7A4?4, 
2. &$24 Erase gate delay 4 ;489D:>4 E<7A4?4 EF<D4A<S, 
3. &$�4 TRACK "" 4 E<7A4?O <A89>E4 AG?96B= 8BD:-><, 
4. &$44 $79-� $ 4 E<7A4?O GE<?<F9?S ;4C<E< 1-= EFBDBAO, 
5. &$54 $79-� $ 4 GE<?<F9?P ;4C<E< 2-= EFBDBAO 8<E>9FO,' 
6. &$64 DC " 4 E<7A4?O AG?96B= 8BDB:><, 
7. &$74 DIF.AMP 4 E<7A4?O GE<?<F9?S EK<FO64A<S 1-= EFBDBAO, 
8. &$84 DIF.AMP 4 E<7A4?O GE<?<F9?S EK<FO64A<S 2-= EFBDBAO. �AB784 !� � 
EK<FO649F <AHBD@4J<R FB?P>B E F9I 8<E>9F, >BFBDO9 

CD9864D<F9?PAB 5O?< A4 A9@ BFHBD@4F<DB64AO. #D<K<AB= QFB7B @B:9F 5OFP E?98GRM99: 
• A4DGL9A4 REF<DB6>4 5?B>4 @47A<FAOI 7B?B6B>, 
• E@9M9A 84FK<> AG?96B= 8BDB:><, 
• <;@9A<?4EP E>BDBEFP 6D4M9A<S CD<6B84 8<E>4, 
• A9<ECD469A >64DJ ;484RM97B 79A9D4FBD4 >BAFDB??9D4 !� �. 
�AB784 5O649F E<FG4J<S, >B784 H?BCC<-8<E>B6B8 K<F49F FB?P>B C9D6GR 6EF46?9AAGR 

8<E>9FG, 4 6E9 CBE?98GRM<9 - A9F. #D<K<AB= QFB= A9<ECD46ABEF< S6?S9FES BFEGFEF6<9 E<7A4?4 B 
E@9A9 8<E>9FO (DC-disk changed), >BFBDO= CDBIB8<F CB >D4=A9@G 34 CDB6B8G <AF9DH9=E4. 
�4FK<>B@ E@9AO 8<E>9FO S6?S9FES BCFBQ?9>FDBAA4S C4D4, GEF4AB6?9AA4S 6 8<E>B6B89. 
%?98B64F9?PAB, 5B?99 FBKAO@< CD<K<A4@< @B7GF 5OFP: 

• ;47DS;A9A<9 <?< A9<ECD46ABEFP BCFBC4DO; 
A4DGL9A<9 >BAF4>FB6 6 D4;N9@4I, > >BFBDO@ CB8EB98<AS9FES <AF9DH9=E; 

• B5DO6 34-7B CDB6B84 6 L?9=H9; 
A9<ECD46ABEFP >BAFDB??9D4 A4 C?4F9 (6B;@B:AB, B5DO6 8BDB:><). 
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#@0:B8G5A:0O @01>B0 31  
!58A?@02=>AB8 !"� 8E E0@0:B5@ ?@>O2;5=8O, <5B>48:0 8E CAB@0=5=8O 

'AB@>9AB2> !"� 

&<CB6B= CD<6B8 !"� EBEFB<F <; 
• C?4FO Q?9>FDBA<><, 
• LC<A89?PAB7B 86<74F9?S, 
• BCF<K9E>B= E<EF9@O EK<FO64RM9= 7B?B6>< 

•   E<EF9@O ;47DG;>< 8<E>4. 
!4 ?;0B5 M;5:B@>=8:8 D4;@9M9AO 6E9 GCD46?SRM<9 EI9@O CD<6B84, <AF9DH9=E E 

>BAFDB??9DB@ >B@CPRF9D4 (IDE, SATA), D4;N9@O <AF9DH9=E4 < 6OIB84 ;6G>B6B7B E<7A4?4. 
,C<A89?PAO= 86<74F9?P E?G:<F 8?S CD<6989A<S 8<E>4 6B 6D4M9A<9 E CBEFBSAAB= <?< 

C9D9@9AAB= ?<A9=AB= E>BDBEFPR. 
!4 BE< H?8=45;L=>3> 42830B5;O ;4>D9C?9A4 CB8EF46>4, > >BFBDB= CBE?9 ;47DG;>< 

CD<:<@49FES 8<E>. #D<:<@ 8<E>4 > CB8EF46>9 BEGM9EF6?S9FES E CB@BMPR L4=5O, 
D4ECB?B:9AAB= E 8DG7B= EFBDBAO 8<E>4. #B8EF46>4 < L4=54 EB89D:4F CBEFBSAAO9 @47A<FO, 
E<?4 CD<FS:9A<S >BFBDOI CD<:<@49F L4=5G K9D9; 8<E> > CB8EF46>9. 

"?B8G5A:0O A8AB5<0 EBEFB<F <; >4D9F><, A4 >BFBDB= D4;@9M9AO ?4;9DAO= <;?GK4F9?P, 
E<EF9@4 HB>GE<DB6>< < HBFBCD<T@A<>, < @9I4A<;@4 9T C9D9@9M9A<S. %<EF9@4 HB>GE<DB6>< 
CD98EF46?S9F EB5B= CB86<:AGR ?<A;G, CD<6B8<@GR 6 86<:9A<9 Q?9>FDB@47A<FAB= E<EF9@B= 
�;@9A9A<9 A4CDS:TAABEF< @47A<FAB7B CB?S 6O;O649F C9D9@9M9A<9 ?<A;O 6 69DF<>4?PAB= 
C?BE>BEF< < C9D9 HB>GE<DB6>G ?4;9DAB7B ?GK4. 

%8AB5<0 ?5@5<5I5=8O 7B?B6>< <@99F EB5EF69AAO= @<A<4FRDAO= 86<74F9?P, 
CD<6B8SM<= 6 86<:9A<9 >4D9F>G CD< CB@BM< K9D6SKAB= (<AB784 ;G5K4FB=) C9D984K<. 

#@8=F8? @01>BK !"� 

#B?GCDB6B8A<>B6O= ?4;9D 79A9D<DG9F @4?B@BMAO= <AHD4>D4EAO= ?GK, >BFBDO= 
CBC4849F A4 BFD4:4RM99 ;9D>4?B. %9D6B86<74F9?P CB >B@4A84@, CBEFGC4RM<@ BF 6EFDB9AAB7B 
@<>DBCDBJ9EEBD4, E@9M49F CB86<:AGR >4D9F>G E BFD4:4RM<@ ;9D>4?B@ > AG:AB= 8BDB:>9 A4 
>B@C4>F-8<E>9. "FD4:9AAO= BF 8<E>4 ?GK HB>GE<DG9FES ?<A;B=, D4ECB?B:9AAB= CB8 8<E>B@, 
BFD4:49FES BF ;9D>4?4 < CBC4849F A4 D4;89?<F9?PAGR CD<;@G. $4;89?<F9?PA4S CD<;@4 
A4CD46?S9F BFD4:9AAO= ?GK A4 8DG7GR HB>GE<DGRMGR ?<A;G. 1F4 ?<A;4 A4CD46?S9F 
BFD4:9AAO= ?GK A4 HBFB 84FK<>, >BFBDO= CD9B5D4;G9F E69FB6GR QA9D7<R 6 Q?9>FD<K9E><9 
<@CG?PEO. %<7A4?O E HBFB84FK<>4 89>B8<DGRFES 6EFDB9AAO@ @<>DBCDBJ9EEBDB@ < C9D984RFES 
6 >B@CPRF9D 6 6<89 84AAOI. 

� EBBF69FEF6<< E QFB= EFDG>FGDB= @B:AB 6O89?<FP FD< BEAB6AO9 7DGCCO 
A9<ECD46ABEF9= !"�: 
• @9I4A<K9E><9 A9<ECD46ABEF<; 

$8AC=>: 47 - %B@C:BC@=0O AE5<0 >?B8G5A:>9 3>;>2:8 $8AC=>:48 - "?B8G5A:0O 
3>;>2:0 
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• A9<ECD46ABEF< BCF<K9E>B= E<EF9@O; 
• A9<ECD46ABEF< Q?9>FDBAAOI >B@CBA9AFB6. 
 5E0=8G5A:85 =58A?@02=>AB8 EBEF46?SRF 80...85% B5M97B K<E?4 A9<ECD46ABEF9=. �I 

@B:AB D4;89?<FP A4 A9E>B?P>B BEAB6AOI 7DGCC: 
• BFEGFEF6<9 E@4;>< FDGM<IES K4EF9=; 
• E>BC?9A<9 CO?< < 7DS;< A4 CB86<:AOI K4EFSI @9I4A<;@4 FD4AECBDF<DB6>< 8<E>4; 
• ;4E4?<64A<9 HD<>J<BAAOI CB69DIABEF9=; 
• A4DGL9A<S D97G?<DB6B>; 
• @9I4A<K9E><9 CB?B@>< 89F4?9= FD4AECBDFAB7B @9I4A<;@4. 
"FEGFEF6<9 E@4;>< CD<6B8<F > FB@G, KFB CD-ROM E FDG8B@ 6OF4?><649F >4D9F>G E 

8<E>B@. � CDBEFOI @9I4A<;@4I, 789 >4:8O= Q?9@9AF 6OCB?AS9F A9E>B?P>B HGA>J<=, BFEGFEF6<9 
E@4;>< CD<6B8<F, A4CD<@9D, > ;4>?<A<64A<R ;4@>4 >4D9F>< < <E>?RK49F 6B;@B:ABEFP 
<ECB?P;B64A<S CD-ROM. 

%>BC?9A<9 CO?< < 7DS;< A4 CB86<:AOI K4EFSI, BEB59AAB A4 >D4SI CB86<:AOI E4?4;B> 
>4D9F><, 89?49F CD4>F<K9E>< A96B;@B:AO@ ;4C<D4A<9 @9I4A<;@4, < 6 D9;G?PF4F9 CD-ROM 

CBEFBSAAB 6O5D4EO649F 8<E>. 
�4E4?<64A<9 HD<>J<BAAOI CB69DIABEF9= CD<6B8<F ?<5B > BEF4AB6>9 @9I4A<;@4 >4D9F>< 

6 CDB@9:GFBKAOI CB?B:9A<SI, ?<5B > CDBE>4?P;O64A<R 8<E>4 6B 6D9@S 6D4M9A<S. � FB < 
8DG7B9 89?49F <ECB?P;B64A<9 CD- ROM A96B;@B:AO@. � CB8B5AB@G D9;G?PF4FG CD<6B8<F < 
A4DGL9A<9 D97G?<DB6B> FD4AECBDFAB7B @9I4A<;@4. 

"FEGFEF6<9 E@4;>< @9I4A<;@4 CD<6B8<F > FB@G, KFB 8<E>B6B8 E FDG8B@ 6OF4?><649F 
8<E>BCD<9@A<> E 8<E>B@. *9?9EBB5D4;AB C9D<B8<K9E>< E@4;O64FP ?<FB?B@ FD4AECBDFAO= 
@9I4A<;@ 8<E>B6B84 CD-ROM 

!58A?@02=>AB8 >?B8:>-M;5:B@>==>9 A8AB5<K AG8BK20=8O 8=D>@<0F88. 
!9E@BFDS A4 A95B?PL<9 D4;@9DO, E<EF9@4 QF4 - BK9AP E?B:AB9 < FBKAB9 BCF<K9E>B9 

GEFDB=EF6B. #B K4EFBF9 CBS6?9A<S 6 F9K9A<9 C9D6OI CB?GFBD4-86GI ?9F Q>EC?G4F4J<< BF>4;O 
BCF<K9E>B= E<EF9@O EBEF46?SRF 10...15% BF B5M97B K<E?4 A9<ECD46ABEF9=. 

"EAB6AO@< K4EFS@< E<EF9@O S6?SRFES (E@. $<EGAB>48): 
• E9D6BE<EF9@4 GCD46?9A<S 6D4M9A<9@ 8<E>4; 
• E9D6BE<EF9@4 CB;<J<BA<DB64A<S ?4;9DAB7B EK<FO64RM97B GEFDB=EF64; 
• E9D6BE<EF9@4 46FBHB>GE<DB6><; 
• E9D6BE<EF9@4 D48<4?PAB7B E?9:9A<S; 
• E<EF9@4 EK<FO64A<S; 
• EI9@4 GCD46?9A<S ?4;9DAO@ 8<B8B@. 
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%5@2>A8AB5<0 C?@02;5=8O 2@0I5=85< 48A:0 B59EC9K<649F CBEFBSAEF6B ?<A9=AB= 
E>BDBEF< 86<:9A<S 8BDB:>< EK<FO64A<S A4 8<E>9 BFABE<F9?PAB ?4;9DAB7B CSFA4. 

)4D4>F9DAO@< CD<;A4>4@< A9<ECD46ABEF< S6?SRFES ?<5B BFEGFEF6<9 6D4M9A<S 8<E>4, 
?<5B, A4B5BDBF, D4;7BA 8B @4>E<@4?PAB= E>BDBEF< 6D4M9A<S. #D< CBCOF>9 <;NSFP 8<E> E 
CB@BMPR BD74AB6 GCD46?9A<S >4D9F>4 BF>DO649FES E 6D4M4RM<@ES A4 A9= 8<E>B@. 

%0@0:B5@=K<8 ?@87=0:0<8 8A?@02=>9 @01>BK S6?SRFES K9F>B CDBE?9:<64RM<9ES 
H4;O: 
• EF4DF < D4;7BA 6D4M9A<S 8<E>4; 
• GEF4AB6<6L<=ES D9:<@ 6D4M9A<S; 
• <AF9D64? FBD@B:9A<S 8B CB?AB= BEF4AB6><; 
• EN9@ 8<E>4 ?BF>B@ >4D9F>< < 6OABE 97B A4DG:G <; 8<E>B6B84. %5@2>A8AB5<0 
?>78F8>=8@>20=8O 3>;>2:8 AG8BK20=8O <AHBD@4J<< 

B59EC9K<649F C?46AB9 CB86989A<9 7B?B6>< > ;484AAB= 8BDB:>9 ;4C<E< E BL<5>B=, A9 
CD96OL4RM9= CB?B6<AO L<D<AO 8BDB:>< 6 D9:<@4I CB<E>4 FD95G9@B7B HD47@9AF4 
<AHBD@4J<< < ABD@4?PAB7B 6BECDB<;6989A<S. 

#9D9@9M9A<9 7B?B6>< EK<FO64A<S, 4 6@9EF9 E A9= < ?4;9DAB7B ?GK4, CB CB?R 8<E>4 
BEGM9EF6?S9FES 86<74F9?9@ 7B?B6><. $45BF4 86<74F9?S >BAFDB?<DG9FES E<7A4?4@< CDS@B7B < 
B5D4FAB7B C9D9@9M9A<S, CBEFGC4RM<@< E CDBJ9EEBD4 GCD46?9A<S, 4 F4>:9 E<7A4?4@<, 
6OD454FO649@O@< CDBJ9EEBDB@ D48<4?PAOI BL<5B>. 

%0@0:B5@=K<8 ?@87=0:0<8 =58A?@02=>AB8 O2;ONBAO: 
• 59ECBDS8BKAB9 86<:9A<9 7B?B6>< CB A4CD46?SRM<@, 
•   A9CB86<:ABEFP 7B?B6>< 

%5@2>A8AB5<0 @0480;L=>3> A;565=8O B59EC9K<649F G89D:4A<9 ?GK4 ?4;9D4 A4 8BDB:>9 
< BCF<@4?PAO9 GE?B6<S EK<FO64A<S <AHBD@4J<<. 

$8AC=>:49 - %B@C:BC@0 A2O759 >?B8:>-M;5:B@>==>9 A8AB5<K AG8BK20=8O 
8=D>@<0F88 
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$45BF4 E<EF9@O BEAB64A4 A4 @9FB89 FD9I E69FB6OI CSF9A. %GFP @9FB84 ;4>?RK49FES 6 
D4;89?9A<< BEAB6AB7B ?GK4 ?4;9D4 E CB@BMPR 8<HD4>J<BAAB= D9L9F>< A4 FD< BF89?PAOI ?GK4, 
<@9RM<I A9;A4K<F9?PAB9 D4EIB:89A<9. 

$45BFBECBEB5ABEFP E<EF9@O D48<4?PAB7B E?9:9A<S @B:AB CDB>BAFDB?<DB64FP CB 
<;@9A9A<R E<7A4?4 D4EEB7?4EB64A<S, CBEFGC4RM97B A4 CD<6B8 E?9:9A<S. 

%5@2>A8AB5<0 02B>D>:CA8@>2:8 B59EC9K<649F FBKAGR HB>GE<DB6>G ?4;9DAB7B ?GK4 6 
CDBJ9EE9 D45BFO A4 D45BK9= CB69DIABEF< 8<E>4. 

" D45BFBECBEB5ABEF< E<EF9@O HB>GE<DB6>< @B:AB EG8<FP >4> CB I4D4>F9DAO@ 
86<:9A<S@ HB>GEAB= ?<A;O 6 @B@9AF EF4DF4 8<E>4, F4> < CB E<7A4?G ;4CGE>4 D9:<@4 GE>BD9A<S 
8<E>4 CD< A4IB:89A<< HB>GE4 ?GK4 ?4;9D4. 

%8AB5<0 AG8BK20=8O 8=D>@<0F88 EB89D:<F HBFB89F9>FBDAGR @4FD<JG < 
8<HH9D9AJ<4?PAO9 GE<?<F9?< E<7A4?B6. 

" ABD@4?PAB= D45BF9 QFB= E<EF9@O @B:AB EG8<FP CB A4?<K<R 6OEB>BK4EFBFAOI 
E<7A4?B6 A4 99 6OIB89 CD< 6D4M9A<< 8<E>4. 

%8AB5<0 C?@02;5=8O ;075@=K< 48>4>< B59EC9K<649F AB@<A4?PAO= FB> 6B;5G:89A<S 
8<B84 6 D9:<@4I CGE>4 8<E>4 < EK<FO64A<S <AHBD@4J<<. 

#D<;A4>B@ ABD@4?PAB= D45BFO E<EF9@O S6?S9FES A4?<K<9 �+-E<7A4?4 4@C?<FG8B= B>B?B 
1 � A4 6OIB89 E<EF9@O EK<FO64A<S. 

� FD9FP9= 7DGCC9 A9<ECD46ABEF9= CD<A48?9:4F 6E9 CB6D9:89A<S Q?9>FDBAAB= A4K<A>< 
!"�. !9E@BFDS A4 8BEF4FBKAB A95B?PLB= (BFABE<F9?PAB B5M97B K<E?4 89H9>FB6 !"�) CDBJ9AF 
E?GK496 6OIB84 <; EFDBS Q?9>FDBA<>< -5...10%, CB<E> A9<ECD46ABEF9= Q?9>FDBAAOI EI9@ 
S6?S9FES E4@B= FDG8B9@>B= K4EFPR D9@BAF4. 

&8?>2K5 =58A?@02=>AB8 !"� 8 <5B>48:0 8E CAB@0=5=8O 

 B:AB 6O89?<FP E?98GRM<9 F<CB6O9 A9<ECD46ABEF< >B@CBA9AFB6 !"�: 
• �B@CPRF9D A9 <89AF<H<J<DG9F A4>BC<F9?P 
• !9 D45BF49F @9I4A<;@ ;47DG;></6O7DG;>< >B@C4>F - 8<E>4 
• !9 CDBIB8SF F9EFO !"� 

�><?LNB5@ =5 845=B8D8F8@C5B CAB@>9AB2> !"�, A9 7BD<F E69FB8<B8 B5D4M9A<S > 
8<E>B6B8G. �A4K4?9 CDB69DSRF CD46<?PABEFP GEF4AB6>< C9D9@OK>< "Slave" A4 EB98<A<F9?9 
8<E>B6B84. 

�4F9@ >BAFDB?<DGRF <ECD46ABEFP <AF9DH9=E4 >459?S EIDE < >BDD9>FABEFP 97B 
CB8>?RK9A<S > E<EF9@AB= C?4F9 >B@CPRF9D4. 

� ;4>?RK9A<9 CDB69DSRF CD46<?PABEFP GEF4AB6>< GEFDB=EF64 CD- ROM 6 BIOS - Setup. 

�E?< < CBE?9 QF<I CDB69DB> 8<E>B6B8 A9 D45BF49F 6OCB?A<FP CDB69D>G E<7A4?B6 <AF9DH9=EAB7B 
EB98<A<F9?S E CB@BMPR BEJ<??B7D4H4. 

!5 @01>B05B <5E0=87< 703@C7:8/2K3@C7:8 :><?0:B-48A:0 
�<E>BCD<9@A<> A9 6O86<749FES CD< A4:4F<< A4 >?46<LG "Open" < A9 ;486<749FES CD< 

A4:4F<< A4 >?46<LG "Close" 

�A4K4?9 CDB69DSRF CBEFGC?9A<9 A4CDS:9A<S +5 � A4 IC601 (CDBJ9EEBD E<EF9@AB7B 
GCD46?9A<S 8<E>B6B8B@) CD< A4:4F<< >?46<L< "Open". #D< A4?<K<< QFB7B A4CDS:9A<S 
CDB69DSRF A4?<K<9 E<7A4?B6 GCD46?9A<S ���� A4 B5@BF>9 Q?9>FDB86<74F9?S. 
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 - !BGF5G> 45BA9AF4 (8BEFGC <@99F FB?P>B 45BA9AF, BEF4?PAO9 GK4EFA<>< A9 @B7GF 
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$45BF4 BD<9AF<DB64A4 A4 <ECB?P;B64A<9 "% MS Windows XP 
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>G?9D 8<4@9FDB@ @9APL9 80 @@ (80 @<??<@9FDB6O= 69AF<?SFBD ECBEB59A CDB>4K<64FP 30-40 
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CardCooler <@99F 864 80 @<??<@9FDB6OI 69AF<?SFBD4, >4:8O= <; >BFBDOI 6D4M49FES A4 
E>BDBEF< 2650 B5/@. �@9EF9 BA< CDB7BASRF 68,S >G5<K9E><I HGFB6 6B;8GI4 6 @<AGFG. �G?9D 
CD98A4;A4K9A 8?S BI?4:89A<S 4 AGP/PC1/ISA E?BFB6. "A F4> G84KAB ECDB9>F<DB64A, KFB A9 
;4>DO649F PCI/ISA E?BFO.  4?B FB7B, KFB CardCooler BI?4:849F C?4FO, BA F4>:9 EB;849F 
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"A D45BF49F A4<5B?99 QHH9>F<6AB, >B784 GEF4AB6?9A CB8 AGP E?BFB@ �8B546B> BA A9E9F 
IB?B8AO= 6B;8GI > C4@SF< < J9AFD4?PAB@G CDBJ9EEBDG. &4>B= >G?9D A4;O649FES Super Slot 
Cooler. "A A9 FB?P>B BK9AP @BMAO= (>G?9D CDB>4K<649F 42 >G5<K9E><I HGF4 6B;8GI4 6 
@<AGFG), AB < 8BEF4FBKAB F<I<=. ,G@, >BFBDO= BA EB;849F CD< D45BF9, EBEF46?S9F 6E97B 26 
89J<59?. 
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:9EF><= 8<E>. �E?< 6<AK9EF9D D45BF49F A9 6 CB?B:9AAB@ 9@G F9@C9D4FGDAB@ D9:<@9, FB 6 
D9;G?PF4F9 E5BS @B:AB CBF9DSFP K4EFP <?< 6ER <AHBD@4J<R A4 A9@. Harddrive_coojers 
(>G?9DO 8?S 6<AK9EF9D4) GEF4A46?<64RFES A4 @9EFB CD-ROM. "A< 8B6B?PAB QHH9>F<6AB 
BI?4:84RF :9EF><= 8<E> < S6?SRFES IBDBL9= CD97D48B= BF F9C?B6OI E5B96. Harddrive cooler 
A9 G69?<K<649F 6B;8GLAO= CBFB>, AB S6?S9FES GEFDB=EF6B@ 8?S ?B>4?PAB7B G@9APL9A<S 
F9@C9D4FGDO, E K9@ 69?<>B?9CAB < ECD46?S9FES. 
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6B;8GI4. !4 C9D6O= 6;7?S8, 69?<K<A4 7.2 >G5<K9E><I HGF4 6B;8GI4 6 @<AGFG >4:9FES A9 
5B?PLB=, AB >4> CB>4;O649F BCOF, CD< EB6@9EFAB= D45BF9 FD9I >G?9DB6 EB;84RFES 5B?99 K9@ 
>B@HBDF459?PAO9 GE?B6<S 8?S D45BFO :9EF>B7B 8<E>4 



 

 

�DB@9 FB7B, Vantec CDB<;6B8<F Ultimate >G?9DO 8?S :9EF><I 8<E>B6. "A @BMA99 E6B97B 
@?48L97B 5D4F4. �G?9D 6O7?S8<F 6 6<89 >B?9A4 < <@99F 864 69AF<?SFBD4 40x40x20 (4500 
B5/@<A), ECBEB5AOI CDBCGE>4FP CB 13 >G5<K9E><I HGFB6 6B;8GI4 >4:8O=. 

%GM9EF6GRF 8DG7<9 6<8O >G?9DB6 8?S BI?4:89A<S :9EF><I 8<E>B6. !4CD<@9D, F4>4S 
D4;AB6<8ABEFP, F4> A4;O649@O9 >BDCGEAO9 >G?9DO. 1FB ;4@9K4F9?PAB9 GEFDB=EF6B 
GEF4A46?<649FES 6 CBE?98A99 E6B5B8AB9 5-8R=@B6B9 7A9;8B < BAB 6O8G649F 6B;8GI 669DI 6 
EFBDBAG BCF<K9E><I CD<6B8B6, :9EF><I 8<E>B6, zip GEFDB=EF6 < F.8.  A9 >4:9FES, KFB QFBF 
>G?9D 89?49F KG89E4. �64 69AF<?SFBD4 92 @@, CBE4:9AO9 A4 CB8L<CA<>< E>B?P:9A<S, 
6O>4K<64RF 6B;8GI A4 H4AF4EF<K9E>B= E>BDBEF< - 80 >G5<K9E><I HGFB6 6 @<AGFG. � FB@G :9, 
BA< D45BF4RF BK9AP F<IB - 26 89J<59?. 
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#DB5?9@4 BI?4:89A<S (>BA8<J<BA<DB64A<S) BEB59AAB BEFDB 6EF49F 6 CBE?98A99 6D9@S 6 
E6S;< E CBS6?9A<9@ @<>DBEI9@ E K<E?B@ FD4A;<EFBDB6 A4 >D<EF4??9, 8BEF<74RM<@ 89ESF>B6 
@<??<BAB6. �4:8O= Q?9@9AF A9<;59:AB 6O89?S9F F9C?B 6 CDBJ9EE9 D45BFO, 4 C?BM48P 
>D<EF4??4 D4EF9F ?<5B A9;A4K<F9?PAB, ?<5B 84:9 G@9APL49FES. $4APL9 CDB5?9@4 
BI?4:89A<S >4E4?4EP 6 BEAB6AB@ CDBJ9EEBDB6, E97B8AS E?98G9F ;48G@4FPES B5 QFB@ 8?S 6<89B 
< ;6G>B6OI >4DF, :9EF><I 8<E>B6. 

"5D4F<@ 6A<@4A<9 A4 CDB5?9@G «7?B54?PAB7B» BI?4:89A<S, ;4>?RK4RMGRES 6 BCF<@4?PAB@ 
6O5BD9 >BDCGE4 < 69AF<?SFBDB6. � 5?B>9 C<F4A<S >BDCGE4 F<C4 AT CD98GE@BFD9A 
«6OFS:AB=» 69AF<?SFBD. �B;8GI ;4E4EO649FES 6AGFDP >BDCGE4 K9D9; <@9RM<9ES M9?< <?< 
EC9J<4?PAB CD98GE@BFD9AAO9 BF69DEF<S <, 4>>G@G?<DB646 F9C?B <@9RM<I 5B?99 6OEB>GR 
F9@C9D4FGDG >B@CBA9AFB6, 6O5D4EO649FES A4DG:G. � CB846?SRM9@ 5B?PL<AEF69 >BDCGEB6 � 
& EC9J<4?PAOI @9D CB D4ECD989?9A<R CBFB>4 BI?4:84RM97B 6B;8GI4 A9 CD98GE@BFD9AB. 

� 5?B>4I C<F4A<S >BDCGEB6 F<C4 �&% K4EFB EF46SF A47A9F4RM<= 69AF<?SFBD. !4DG:AO= 
6B;8GI ;4I64FO649FES >DO?PK4F>B= 69AF<?SFBD4 < CB849FES 6AGFDP >BDCGE4 K9D9; CDBD9;< 6 
5?B>9 C<F4A<S. "8A4>B 6 CBE?98A99 6D9@S CDB<;6B8<F9?< 69DAG?<EP > F9IAB?B7<< 6OFS:AB= 
69AF<?SJ<<. #D< QFB@ ;45BD 6B;8GI4 <89F E A<:A9= C4A9?< �#. 

#DB<;6B8<F9?PABEFP 69AF<?SFBD4 5?B>4 C<F4A<S 6 D9L4RM9= EF9C9A< 6?<S9F A4 
QHH9>F<6ABEFP BI?4:89A<S 6E9I >B@CBA9AFB6. �BCB?A<F9?PAO9 69AF<?SFBDO B5OKAB AG:AO 
>4> «>BEFO?<» A9 E?<L>B@ IBDBL9@G BEAB6AB@G.  AB7<9 >BDCGE4 � &% E>BAEFDG<DB64AO E 
GK9FB@ C9D9D4ECD989?9A<S CBEFGC4RM97B CBFB>4 6B;8GI4 > BF89?PAO@ >B@CBA9AF4@: 
CDBJ9EEBDG, :9EF><@ 8<E>4@, C?4F4@ D4EL<D9A<S 6 EBBF69FEF6<< E D9>B@9A84J<S@< 
CDB<;6B8<F9?9= CDBJ9EEBDB6. 

� A4EOM9AAB@ EB6D9@9AAO@< >B@CBA9AF4@< >B@CPRF9D9 <AB784 A45?R849FES E6B9B5D4;AO= 
«QHH9>F 8B@<AB», E6S;4AAO= E ?46<ABB5D4;AO@ A4D4EF4A<9@ C9D97D964. �E?< 6 >B@CPRF9D9 
GEF4AB6?9AO @BMAO9 CDBJ9EEBD, 6<89B>4DF4, ;6G>B64S >4DF4, C4DBK>4 6OEB>BB5BDBFAOI 
:9EF><I 8<E>B6, FB ABD@4?PAB9 ?B>4?PAB9 BI?4:89A<9 A9 6E9784 CB@B749F. %B5EF69AAO9 
E<EF9@O BI?4:89A<S >B@CBA9AFB6 D4EEK<F4AO A4 F9@C9D4FGDG CBEFGC4RM97B 6B;8GI4 A9 
6OL9 30-35 7D48GEB6.  B:9F E?B:<FPES E<FG4J<S, >B784 69AF<?SFBD CB?GK49F 6B;8GI BF 
FDG8B?R5<6B7B «EBE984», E<?PAB A47D964RM97BES 6 CDBJ9EE9 D45BFO. �EF9EF69AAB, KFB 
A4KA9F C9D97D964FPES BI?4:849@4S <@ 

� A4K4?9 2000 7B84 8?S >B@CPRF9DB6 A4 54;9 CDBJ9EEBDB6 AMD EF4?< CBCG?SDAO E<EF9@O 
BI?4:89A<S H<D@ Thermaltake (E9D<S Orb) < Titan. $48<4FBDO QF<I <;89?<= BF?<K49F 
69DF<>4?PAB9 D4ECB?B:9A<9 D959D CB C9D<@9FDG J<?<A8D4, 68B?P A4CD46?9A<S 6B;8GLAB7B 
CBFB>4. #B8 <AF9DH9=E Socket � 6OCGE>4?<EP @B89?< Chrome Orb (8<4@9FD 69 @@) 
< Mini Chrome Orb E 4?R@<A<96O@ D48<4FBDB@, SuperChrome "7Ъ (E G69?<K9AAB= 8B 75 @@ 



 

 

6OEBFB= D48<4FBD4 < 86G@S 69AF<?SFBD4@<), Mini Copper Orb (E @98AO@ BEAB64A<9@ 
D48<4FBD4) < E4@O= @BMAO= (AB KD9;6OK4=AB LG@AO=) Dragon Orb (6 FB@ K<E?9 <@99F 
@B8<H<>4J<R E @98AO@ BEAB64A<9@ D48<4FBD4 Dragon 3). �?S CDBJ9EEBDB6 AMD Athlon E 
D45BK9= K4EFBFB= 1200  �J < 6OL9 CB QHH9>F<6ABEF< F9C?BBF6B84 EBBF69FEF6G9F FB?P>B 
CBE?98ASS @B89?P. "8A4>B LG@ 69AF<?SFBD4 (CD< B5BDBF4I B>B?B 7000 6 @<AGFG) < D96 
6B;8GLAB7B CBFB>4 CD96D4M4RF <ECB?P;B64A<9 >B@CPRF9D4 6 8B@4LA<I GE?B6<SI 6 COF>G. 
&4><@ B5D4;B@, <; E9D<< Orb > GEF4AB6>9 @B:AB D9>B@9A8B64FP FB?P>B @?48L<9 @B89?< 8?S 
ED98A<I D45BK<I K4EFBF, < ?GKL9 FB?P>B 8?S CDBJ9EEBDB6 Duron. �?S 5B?99 @BMAOI 
CDBJ9EEBDB6 FD95GRFES 5B?99 QHH9>F<6AO9 D9L9A<S. 

"K96<8AB, KFB C?BM48P >648D4F4 5G89F 6E9784 5B?PL9 C?BM48< 6C<E4AAB7B 6 A97B >DG74. 
#BQFB@G 5B?PL<AEF6B CDB<;6B8<F9?9= E<EF9@ 6B;8GLAB7B BI?4:89A<S CD98CBK<F4RF 
<ECB?P;B64FP CDS@BG7B?PAO9 D48<4FBDO. (<D@4 Thermaltake D4;D45BF4?4 E9D<R 
CDS@BG7B?PAOI >G?9DB6 Volcano. !9C?BIGR D9CGF4J<R <@9RF E<EF9@O BI?4:89A<S 
H<D@O Elan Vital, <@9RM<9 CDS@BG7B?PAO= 6 C?4A9 4?R@<A<96O= D48<4FBD (6 FB@ K<E?9 
CD98?4749FES 64D<4AF E @98AO@ BEAB64A<9@). +9@C<BA4@< 6 QHH9>F<6ABEF< S6?SRFES 
E<EF9@O E F9C?BCDB6B8AO@< FDG5>4@< < @98AO@< D48<4FBD4@<, A4CD<@9D 
H<D@O CoolerMaster. 

� J9?B@, D4EE@4FD<64S 6B;8GLAO9 E<EF9@O BI?4:89A<S, @B:AB GF69D:84FP, KFB 5B?99 
QHH9>F<6AO9 D9L9A<S BF?<K4RFES CB6OL9AAO@ LG@B@ < 69EB@. �?S B5OKAB= D45BFO 
?GKL9 CB8IB8SF LF4FAO9 E<EF9@O, GEF4AB6?9AAO9 H<D@B= A4 «5B>EB6O=» 64D<4AF 
CDBJ9EEBD4. 
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"8AB= <; A9@AB7<I E9D<=AOI E<EF9@ S6?S9FES Water Cooling H<D@O Senfu. �B@C?9>F EBEFB<F 
<; @98AB7B F9C?BB5@9AA<>4 (BI?48<F9?S), >D9CSM97BES > CDBJ9EEBDG, 6B8SAB7B A4EBE4, 
D48<4FBD4 E 69AF<?SFBD4@<, D9;9D6G4D4 < EB98<A<F9?PAOI E<?<>BAB6OI FDG5B>. � >4K9EF69 
:<8>BEF< D9>B@9A8G9FES <ECB?P;B64FP 8<EF<??<DB64AAGR 6B8G. #D<AJ<C D45BFO E<EF9@O 
CDBEF: A4EBE CDB>4K<649F 6B8G K9D9; F9C?BB5@9AA<>, >BFBDO= ;4>D9C?9A A4 >D<EF4??9. 
!47D9F4S 6B84 CBEFGC49F 6 D48<4FBD, 789 BI?4:849FES ;4 EK9F G69?<K9A<S CB69DIABEF< 
D4EE9<64A<S F9C?4 < B58G64 6B;8GIB@, A47A9F49@O@ 69AF<?SFBDB@. 

�ECOF4A<S CB>4;O64RF, KFB QHH9>F<6ABEFP E<EF9@O 6B8SAB7B BI?4:89A<S A4 35-40% 6OL9, 
K9@ G F<CB6OI E<EF9@ 6B;8GLAB7B BI?4:89A<S. "8A4>B EFB<@BEFP E<EF9@O ;A4K<F9?PAB 
CD96OL49F EFB<@BEFP 8BEF4FBKAB @BMAB7B CDBJ9EEBD4 Athlon %$. 

1;5<5=BK #5;LBL5 8 4@C30O M:7>B8:0 

#D<AJ<C D45BFO Q?9@9AFB6 #9?PFP9 (F9D@BQ?9>FD<K9E>4S Q@<EE<S) <;69EF9A 846AB. "F@9F<@, 
KFB 8?S BI?4:89A<S CDBJ9EEBD4 E D4EE9<649@B= @BMABEFPR 50-60 �F CBFD95G9FES Q?9@9AF 
#9?PFP9 A9 @9APL9= @BMABEF< E CBFD95?S9@O@ FB>B@ 10-15 �. �DB@9 FB7B, 8?S BI?4:89A<S 
«7BDSK9=» EFBDBAO F9D@BC4DO AG:9A @BMAO= 69AF<?SFBD. #D<K9@ 97B 6OIB8 <; EFDBS 
7DB;<F D4EC?46?9A<9@ < @B8G?S #9?PFP9, < CDBJ9EEBD4, < @4F9D<AE>B= C?4FO. #BQFB@G 
J9?9EBB5D4;AB <ECB?P;B64FP Q?9@9AFO #9?PFP9 8?S BI?4:89A<S CDBJ9EEBDB6 E 
F9C?B6O89?9A<9@ 20-25 �F < A<:9. 

�DG7<@ Q>;BF<K9E><@ ECBEB5B@ BI?4:89A<S E?G:4F >D<B79AAO9 GEF4AB6><. $45BF4RF BA< CB 
FB@G :9 CD<AJ<CG, KFB < 5OFB6O9 IB?B8<?PA<><.  BMABEFP, CBFD95?S9@4S >D<B79AAB= 
E<EF9@B= BI?4:89A<S, A9 CD96OL49F 50-70 �F. 



 

 

@<>DBEI9@4, KFB 6O;B69F B5M99 CB6OL9A<9 F9@C9D4FGDO 6B;8GI4 6AGFD< >BDCGE4. �E9 
69AF<?SFBDO < @<>DBEI9@O 5G8GF CB?GK4FP 7BDSK<= 6B;8GI, < 84?99 CDBJ9EE CD<@9F 
?46<AAO= I4D4>F9D, 6 <FB79 >B@CPRF9D 6 ?GKL9@ E?GK49 «;46<EA9F». 

%<@CFB@4@< CDB5?9@ E BI?4:89A<9@ B5OKAB E?G:4F C9D<B8<K9E><9 «;46<E4A<S» CDBJ9EEBD4 
>B@CPRF9D4 59; 6<8<@OI 6A9LA<I CD<K<A, A9B:<84AAO9 BF>4;O 6 D45BF9 6<89B>4DFO, 
:9EF><I 8<E>B6 < 8DG7<I >B@CBA9AFB6 E 6OEB><@ QA9D7BCBFD95?9A<9@. �AB784 >B@CPRF9D 
BF>4;O649FES D45BF4FP CD< CB6OL9A<< F9@C9D4FGDO A4DG:AB7B 6B;8GI4 (?9FB@- CD< 
D4ECB?B:9A<< 65?<;< BFBC<F9?PAOI CD<5BDB6). �9K<FP QF< «5B?9;A<» @B:AB E CB@BMPR 
?B>4?PAB7B BI?4:89A<S A4<5B?99 >D<F<KAOI Q?9@9AFB6. "5D4F<F9 6A<@4A<9, KFB @AB7<9 
EB6D9@9AAO9 @<>DBEI9@O 8?S ;6G>B6OI <?< * E9F96OI >4DF, FRA9DB6 F9?96<;<BAAB7B 
E<7A4?4 A47D964RFES 6 CDBJ9EE9 D45BFO 8B 80-100 7D48GEB6, 4 >BAEFDG>F<6AB A9 <@9RF 
A<>4><I Q?9@9AFB6 BI?4:89A<S. 

�E?< @9DO ?B>4?PAB7B BI?4:89A<S A9 CB@B74RF, E?98G9F ;48G@4FPES B >4D8<A4?PAB@ 
D9L9A<< CDB5?9@O. �BA9KAB, A9 EFB<F ED4;G @9ASFP >BDCGE. #BCDB5G=F9 GEF4AB6<FP 
8BCB?A<F9?PAO9 69AF<?SFBDO. !4 DOA>9 6EFD9K4RFES J9?O9 69AF<?SFBDAO9 5?B>< D4;AOI 
CDB<;6B8<F9?9=, GEF4A46?<649@O9 6 CSF<8R=@B6O9 BFE9>< 6AGFD< >BDCGE4 � >D4=A9@ 
E?GK49, @B:AB < E4@B@G EBBDG8<FP F4>B= 5?B> IBFP <; K9FOD9I CDBJ9EEBDAOI 69AF<?SFBDB6 
< GEF4AB6<FP 6 AG:AB9 @9EFB. !4CD46?9A<9 CBFB>4 6B;8GI4 6 EBBF69FEF6<< E F<CB@ 64L97B 
69AF<?SFBD4 6 5?B>9 C<F4A<S (6OFS:AB= <?< A47A9F4RM<=) 6O5<D4RF C9D9@9AB= CB?SDABEF< 
C<F4A<S. 

�4K9EF69AAO9 5?B>< BI?4:89A<S @4D>< PCV-220 GEF4A46?<64RFES 6 E?BFO D4EL<D9A<S 
<AF9DH9=EB6 PCI <?< ISA. �?47B84DS QFB@G BA< @B7GF GCD46?SFPES EC9J<4?PAB= CDB7D4@@B=, 
BFE?9:<64RM9= F9@C9D4FGDAO= D9:<@ 6AGFD< >BDCGE4. &4>B9 D9L9A<9 B59EC9K<649F 
74D4AF<DB64AAB9 CB889D:4A<9 F9@C9D4FGDO 6AGFD< >BDCGE4 6 ;484AAOI CD989?4I. 

� CBE?98A99 6D9@S A9>BFBDO9 >B@C4A<<, CDB<;6B8SM<9 E<EF9@O BI?4:89A<S, CD98?474RF 
>B@C?9>EAB9 D9L9A<9 CDB5?9@O � >4K9EF69 CD<@9D4 D4EE@BFD<@ >B@C?9>F 
H<D@O Zalman, CB?GK<6L<= A4;64A<9 Computer Noise Prevention System (E<EF9@4 
CD98BF6D4M9A<S LG@4 >B@CPRF9D4). � 97B EBEF46 6IB8SF 5?B> C<F4A<S 6OEB>B7B >4K9EF64 A4 
300 �F E @4?BLG@SM<@ 69AF<?SFBDB@ E D97G?<DG9@B= E>BDBEFPR, >B@C?9>F BI?4:89A<S 
CDBJ9EEBD4 (@98AO= D48<4FBD < BF89?PAO= D97G?<DG9@O= 69AF<?SFBD), D48<4FBD 8?S 
6<89B>4DFO, 8BCB?A<F9?PAO= D97G?<DG9@O= 69AF<?SFBD 8?S >BDCGE4, D48<4FBD K<CE9F4. 

�B@CBA9AFO Zalman 8?S @4?BLG@AB7B E<EF9@AB7B 5?B>4 A4 C?4FHBD@9 Pentium 4 B5B=89FES 
A989L96B: 5?B> C<F4A<S ZM300A-APF (60$); >B@C?9>F BI?4:89A<S CDBJ9EEBD4 CNPS6500A-

Cu (B>B?B 60$); D48<4FBD 8?S 6<89B>4DFO ZMll-Cu (B>B?B 16$); 69AF<?SFBD 8?S 
>BDCGE4 FBW5 (B>B?B 11$); D48<4FBD 8?S K<CE9F4 NB32 (B>B?B 4$). �FB7B CB?GK49FES 
6AGL<F9?PA4S EG@@4 5B?99 150$. "8A4>B CB?P;B64F9?P ;4 QF< 89AP7< CB?GK49F >B@CPRF9D E 
GDB6A9@ LG@B6 A9 E6OL9 25 8�. 
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�;69EFAB, KFB 5B?PL<AEF6B EB6D9@9AAOI CDBJ9EEBDB6 D4;6<64RF ;A4K<F9?PAGR F9C?B6GR 
@BMABEFP. !4CD<@9D, Pentium II-300 CBFD95?S? CD< D45BF9 8B 43 �F, 
a Pentium 4 (S8DB Willamette) 2 ��J 4 8B 75 �F! "K96<8AB, KFB CD4>F<K9E>< 6ES 
Q?9>FD<K9E>4S @BMABEFP CDBJ9EEBD4 CD9B5D4;G9FES 6 F9C?B6GR QA9D7<R. 1FB F9C?B 
A9B5IB8<@B QHH9>F<6AB BF6B8<FP, <A4K9 F9@C9D4FGD4 >B@CBA9AFB6 CDBJ9EEBD4 CD96OE<F 
8BCGEF<@GR 7D4A<JG < CDB<;B=89F E5B= 6 D45BF9. 

� >4K9EF69 C4EE<6AB7B Q?9@9AF4 BI?4:89A<S L<DB>B CD<@9ASRF D48<4FBDO. #DB<;6B8<F9?< 
CDBJ9EEBDB6 EF4D4RFES D4EEK<F4FP C?BM48P CB69DIABEF< D48<4FBDB6 F4><@ B5D4;B@, KFB5O 



 

 

B59EC9K<64?ES A9>BFBDO= ;4C4E CB QHH9>F<6ABEF< F9C?BBF6B84. "8A4>B F4>B= ;4C4E A969?<> 
< 6 E?GK49 D4;7BA4 CDBJ9EEBD4 A9 B59EC9K<649F EF45<?PAB= D45BFO. �4:9 «H<D@9AAO9» 
D48<4FBDO AOA9 <@9RF 7<74AFE><9 D4;@9DO. 

�E?< D48<4FBD 6 B8<ABK>G A9 ECD46?S9FES E BF6B8B@ F9C?4, A4 CB@BMP CD<IB8SF 
69AF<?SFBDO. %BK9F4A<9 69AF<?SFBD4 < D48<4FBD4 <ECB?P;GRF G:9 8B6B?PAB 846AB, A4K<A4S E 
?<A9=>< CDBJ9EEBDB6 Pentium. "8A4>B 6 CBE?98A<I @B89?SI CDBJ9EEBDB6 D4;@9DO < 
@BMABEFP 47D974FB6 BI?4:89A<S 8BEF<7?< KG8B6<MAOI D4;@9DB6. $1;69EFAO @B89?< 
6B;8GLAOI E<EF9@ BI?4:89A<S CDBJ9EEBDB6 E 69EB@ 8B 900 7D4@@! 

�4> CD46<?B, 6 Retail-CBEF46>9 (G A4E K4EF A4;O649@B= «>BDB5BKAB=») CDBJ9EEBDO EA45:9AO 
;46B8E><@ >B@C?9>FB@ GEFDB=EF6 BI?4:89A<S, G:9 ;4>D9C?9AAO@ A4 >4DFD<8:9. &4><9 
EF4A84DFAO9 GEFDB=EF64 74D4AF<DB64AAB B59EC9K<64RF EF45<?PAGR D45BFG CDBJ9EEBD4 6 
?R5OI D9:<@4I. )BFS <;69EFAO < «CDB>B?O». !4CD<@9D, H<D@4 Intel 5O?4 6OAG:89A4 
BFB;64FP 8?S ;4@9AO C9D6GR C4DF<R @BMAOI CDBJ9EEBDB6 Pentium III ��"  �J <;-;4 
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C4DF<="   CD98EF46?SRF   EB5B=   CBE?98B64F9?PABEFP   89=EF6<=, EB;84RM<I BEAB6G 8?S 
GEC9LAB7B 6OCB?A9A<S CDBJ98GD ;469DL4RM97B QF4C4 GF<?<;4J<< %�&. 
 

 

#@0:B8G5A:0O @01>B0   49 
$5AC@A>- 8 M=5@3>A15@530NI85 B5E=>;>388 8A?>;L7>20=8O %�& 

 

�484A<9:  

I. %BEF46<FP C?4A >BAEC9>F4. 

2.�D4F><= >BAEC9>F CB C?4AG. 

3."F69F<FP A4 >BAFDB?PAO9 6BCDBEO 

� A4K4?9 90-I 7B8B6 >B@C4A<S EPA (Environmental Protection Agency4 �79AFEF6B CB 
;4M<F9 B>DG:4RM9= ED98O) A4K4?B CDB6B8<FP >4@C4A<R CB E9DF<H<>4J<< 
QA9D7BE59D974RM<I C9DEBA4?PAOI >B@CPRF9DB6 < C9D<H9D<=AB7B B5BDG8B64A<S. �B@CPRF9D 
<?< @BA<FBD 6B 6D9@S CDB8B?:<F9?PAB7B CDBEFBS 8B?:9A EA<;<FP QA9D7BCBFD95?9A<9 8B 30 
�F < 5B?99. %<EF9@4, G8B6?9F6BDSRM4S QF<@ FD95B64A<S@, @B:9F CB?GK<FP E9DF<H<>4F 
Energy Star. 

� A4EFBSM99 6D9@S 6 #� A4L?< CD<@9A9A<9 E?98GRM<9 QA9D7BE59D974RM<9 F9IAB?B7<<: 
%B0=40@B CA>25@H5=AB2>20==>9 A8AB5<K C?@02;5=8O ?8B0=85< (Advanced Power 
Management4APM) D4;D45BF4A H<D@B= Intel EB6@9EFAB E Microsoft < BCD989?S9F DS8 
<AF9DH9=EB6 @9:8G 4CC4D4FAO@< ED98EF64@< GCD46?9A<S C<F4A<9@ < BC9D4J<BAAB= 
E<EF9@B= >B@CPRF9D4. #B?ABEFPR D94?<;B64AAO= EF4A84DF APM CB;6B?S9F 46FB@4F<K9E>< 
C9D9>?RK4FP >B@CPRF9D @9:8G CSFPR EBEFBSA<S@< 6 ;46<E<@BEF< BF F9>GM97B EBEFBSA<S 
E<EF9@O. �4:8B9 CBE?98GRM99 EBEFBSA<9 6 CD<6989AAB@ A<:9 EC<E>9 I4D4>F9D<;G9FES 
G@9APL9A<9@ CBFD95?9A<S QA9D7<<. 

• Full On. %<EF9@4 CB?ABEFPR 6>?RK9A4. 



 

 

• APM Enabled. %<EF9@4 D45BF49F, A9>BFBDO9 GEFDB=EF64 S6?SRFES B5N9>F4@< 
GCD46?9A<S 8?S E<EF9@O GCD46?9A<S C<F4A<9@. !9<ECB?P;G9@O9 GEFDB=EF64 
@B7GF 5OFP 6O>?RK9AO, @B:9F 5OFP F4>:9 BEF4AB6?9A4 <?< ;4@98?9A4 (F.9. 
EA<:9A4 F4>FB64S K4EFBF4) D45BF4 F4>FB6B7B 79A9D4FBD4 J9AFD4?PAB7B 
CDBJ9EEBD4. 

• APM Standby (D9;9D6AO= D9:<@). %<EF9@4 A9 D45BF49F, 5B?PL<AEF6B GEFDB=EF6 
A4IB8SFES 6 EBEFBSA<< CBFD95?9A<S @4?B= @BMABEF<. $45BF4 F4>FB6B7B 
79A9D4FBD4 J9AFD4?PAB7B CDBJ9EEBD4 @B:9F 5OFP ;4@98?9A4 <?< BEF4AB6?9A4, 
AB A9B5IB8<@O9 C4D4@9FDO HGA>J<BA<DB64A<S ID4ASFES 6 C4@SF<. 
#B?P;B64F9?P <?< BC9D4J<BAA4S E<EF9@4 @B7GF ;4CGEF<FP >B@CPRF9D <; QFB7B 
EBEFBSA<S CBKF< @7AB69AAB. 

• APM Suspend (D9:<@ CD<BEF4AB6><). %<EF9@4 A9 D45BF49F, 5B?PL<AEF6B 
GEFDB=EF6 C4EE<6AO. &4>FB6O= 79A9D4FBD J9AFD4?PAB7B CDBJ9EEBD4 BEF4AB6?9A, 
4 C4D4@9FDO HGA>J<BA<DB64A<S ID4ASFES A4 8<E>9 < CD< A9B5IB8<@BEF< @B7GF 
5OFP EK<F4AO 6 C4@SFP 8?S 6BEEF4AB6?9A<S D45BFO E<EF9@O. +FB5O ;4CGEF<FP 
E<EF9@G <; QFB7B EBEFBSA<S, FD95G9FES A9>BFBDB9 6D9@S. 

• Off (E<EF9@4 BF>?RK9A4). %<EF9@4 A9 D45BF49F. �EFBKA<> C<F4A<S 6O>?RK9A. 
�?S   

D94?<;4J<<  D9:<@B6  APM  FD95GRFES  4CC4D4FAO9  ED98EF64  <  CDB7D4@@AB9 
B59EC9K9A<9. �EFBKA<>4@< C<F4A<S ATX @B:AB GCD46?SFP E CB@BMPR E<7A4?4 PowerOn < 
H4>G?PF4F<6AB7B D4;N9@4 C<F4A<S E L9EFPR >BAF4>F4@<. (!9B5IB8<@O9 8?S QFB7B >B@4A8O 
6O84RFES CDB7D4@@B=.) �;7BFB6<F9?< F4>:9 6EFD4<64RF CB8B5AO9 GEFDB=EF64 GCD46?9A<S 6 
8DG7<9 Q?9@9AFO E<EF9@O, A4CD<@9D 6 E<EF9@AO9 C?4FO, @BA<FBDO < 8<E>B6B8O. 
"C9D4J<BAAO9 E<EF9@O (F4><9 >4> Windows), >BFBDO9 CB889D:<64RF APM, CD< A4EFGC?9A<< 
EBBF69FEF6GRM<I EB5OF<= ;4CGE>4RF CDB7D4@@O GCD46?9A<S C<F4A<9@, "A45?R84S" ;4 
89=EF6<S@< CB?P;B64F9?S < CD<>?48AOI CDB7D4@@. "8A4>B BC9D4J<BAA4S E<EF9@4 
A9CBED98EF69AAB A9 CBEO?49F E<7A4?O GCD46?9A<S C<F4A<9@ 4CC4D4FAO@ ED98EF64@. 
%<EF9@4 @B:9F <@9FP @AB:9EF6B D4;?<KAOI 4CC4D4FAOI GEFDB=EF6 < CDB7D4@@AOI HGA>J<=, 
<ECB?P;G9@OI CD< 6OCB?A9A<< HGA>J<= APM. +FB5O D4;D9L<FP CDB5?9@G EBCDS:9A<S QF<I 
ED98EF6  6  BC9D4J<BAAB=  E<EF9@9  <  4CC4D4FAOI  ED98EF64I  CD98GE@BFD9A  EC9J<4?PAO= 
45EFD4>FAO= GDB69AP, >BFBDO= B5?97K49F E6S;P @9:8G D4;?<KAO@< Q?9@9AF4@< 4DI<F9>FGDO 
APM. 

#D< ;4CGE>9 BC9D4J<BAAB= E<EF9@O ;47DG:49FES CDB7D4@@4 4 8D4=69D APM, >BFBDO= 
E6S;O649FES E D4;?<KAO@< CD<>?48AO@< CDB7D4@@4@< < CDB7D4@@AO@< HGA>J<S@<. �@9AAB 
BA< ;4CGE>4RF 89=EF6<S GCD46?9A<S C<F4A<9@, CD<K9@ 6E9 4CC4D4FAO9 ED98EF64, 
EB6@9EF<@O9 E APM, E6S;O64RFES E E<EF9@AB= BIOS. �D4=69D APM < BIOS E6S;4AO 
A4CDS@GR; <@9AAB QFG E6S;P <ECB?P;G9F BC9D4J<BAA4S E<EF9@4 8?S GCD46?9A<S D9:<@4@< 
4CC4D4FAOI ED98EF6. 

&4><@ B5D4;B@, KFB5O HGA>J<BA<DB64?< ED98EF64 APM, A9B5IB8<@ EF4A84DF, 
CB889D:<649@O= EI9@4@<, 6EFDB9AAO@< 6 >BA>D9FAO9 4CC4D4FAO9 GEFDB=EF64 E<EF9@O, 
E<EF9@A4S BIOS < BC9D4J<BAA4S E<EF9@4 E 8D4=69DB@ APM. �E?< IBFS 5O B8<A <; QF<I 
>B@CBA9AFB6 BFEGFEF6G9F, APMD45BF4FP A9 5G89F. 

'A>25@H5=AB2>20==0O :>=D83C@0F8O 8 8=B5@D59A ?8B0=8O (Advanced 
Configuration and Power Interface4 ACPI) 6C9D6O9 D94?<;B64AO 6 EB6D9@9AAOI BIOS < 
BC9D4J<BAAOI E<EF9@4I Windows 98 < 5B?99 CB;8A<I. �E?< BIOS >B@CPRF9D4 CB889D:<649F 
E<EF9@G ACPI, FB 6E9 GCD46?9A<9 C<F4A<9@ C9D9849FES BC9D4J<BAAB= E<EF9@9. 1FB GCDBM49F 
>BAH<7GD<DB64A<9 C4D4@9FDB6, 6E9 BA< A4IB8SFES 6 B8AB@ @9EF94 6 BC9D4J<BAAB= E<EF9@9. 
&9C9DP 8?S >BAH<7GD<DB64A<S C4D4@9FDB6 E<EF9@O GCD46?9A<S C<F4A<9@ A9 AG:AB 
GEF4A46?<64FP EBBF69FEF6GRM<9 C4D4@9FDO 6 BIOS. %<EF9@4 ACPI D94?<;B64A4 FB?P>B 6 
E4@OI AB6OI >B@CPRF9D4I. 

%B0=40@B DPMS (Display Power Management Signaling - E<EF9@4 E<7A4?B6 GCD46?9A<S 
C<F4A<9@ @BA<FBD4) 4EEBJ<4J<< VESA BCD989?S9F EBEF46 E<7A4?B6, C9D984649@OI 
>B@CPRF9DB@ 6 @BA<FBD, CD< 6IB:89A<< E<EF9@O BF EBEFBSA<S CDBEFBS 6 D9:<@O 
CBA<:9AAB7B CBFD95?9A<S QA9D7<<. � QF<I E<EF9@AOI CDBJ98GD4I >BAFDB?P 59D9F A4 E95S 



 

 

8D4=69D, CBEO?4RM<= EBBF69FEF6GRM<9 E<7A4?O K9D9; 7D4H<K9E>GR >4DFG. #D< A4:4F<< 
>?46<L< A4 >?46<4FGD9 <?< 86<:9A<< "@OL<" @BA<FBD C9D9IB8<F 6 ABD@4?PAO= D9:<@ 
D45BFO. 

 

�01>@0B>@=0O @01>B0 1 "?@545;5=85 B5E=8G5A:8E ?0@0<5B@>2 8 
2>7<>6=>AB59 :><?LNB5@=>3> :><?;5:A0 ?> B5E=8G5A:>9 4>:C<5=B0F88 
 
&5;L @01>BK 
"E6B9A<9 A46O>B6 6O89?9A<S FD95B64A<= > CDB7D4@@AO@ CDB8G>F4@ < HBD@<DB64A<S 
F9IA<K9E>B7B ;484A<S CB 7BEG84DEF69AAO@ EF4A84DF4@. 
  
�040=85 
1. #B?GK<F9 ;484A<9 G CD9CB8464F9?S. 
2. �?S ;484AAB7B 64D<4AF4 A9B5IB8<@B D4;D45BF4FP F9IA<K9E>B9 ;484A<9 CB B8AB@G <; 
7BEFB6. 
#D< 6OCB?A9A<< ;484A<S <ECB?P;G=F9 F9BD9F<K9E><= @4F9D<4? CD<6989AAO= A<:9. 
  
3 &5>@5B8G5A:89 <0B5@80; 
3.1 "5M<9 E6989A<S B EF4A84DF4I 
&9IA<K9E>B9 ;484A<9 S6?S9FES <EIB8AO@ @4F9D<4?B@ 8?S EB;84A<S <AHBD@4J<BAAB= 
E<EF9@O <?< 8DG7B7B CDB8G>F4. #BQFB@G F9IA<K9E>B9 ;484A<9 (EB>D4M9AAB &�) 6 C9D6GR 
BK9D98P 8B?:AB EB89D:4FP BEAB6AO9 F9IA<K9E><9 FD95B64A<S > CDB8G>FG < BF69K4FP A4 
6BCDBE, KFB 84AA4S E<EF9@4 8B?:A4 89?4FP, >4> D45BF4FP < CD< >4><I GE?B6<SI. 
�4> CD46<?B, QF4CG EBEF46?9A<S F9IA<K9E>B7B ;484A<S CD98L9EF6G9F CDB6989A<9 
B5E?98B64A<S CD98@9FAB= B5?4EF<, >BFBDB9 ;469DL49FES EB;84A<9@ 4A4?<F<K9E>B7B 
BFK9F4. �@9AAB 4A4?<F<K9E><= BFK9F (<?< 4A4?<F<K9E>4S ;4C<E>4) ?B:<FES 6 BEAB6G 
8B>G@9AF4 &9IA<K9E>B9 ;484A<9. 
�E?< 6 BFK9F9 FD95B64A<S ;4>4;K<>4 @B7GF 5OFP <;?B:9AO 6 B5M9@ 6<89 < 
CDB<??REFD<DB64AO UML-8<47D4@@4@<, 6 F9IA<K9E>B@ ;484A<< E?98G9F CB8DB5AB 
BC<E4FP 6E9 HGA>J<BA4?PAO9 < CB?P;B64F9?PE><9 FD95B64A<S > E<EF9@9. +9@ CB8DB5A99 
5G89F EBEF46?9AB F9IA<K9E>B9 ;484A<9, F9@ @9APL9 ECBDAOI E<FG4J<= 6B;A<>A9F @9:8G 
;4>4;K<>B@ < D4;D45BFK<>B@ 6B 6D9@S CD<9@BKAOI <ECOF4A<=. 
&4><@ B5D4;B@, F9IA<K9E>B9 ;484A<9 S6?S9FES 8B>G@9AFB@, >BFBDO= CB;6B?S9F >4> 
D4;D45BFK<>G, F4> < ;4>4;K<>G CD98EF46<FP >BA9KAO= CDB8G>F < 6CBE?98EF6<< 6OCB?A<FP 
CDB69D>G A4 EBBF69FEF6<9 CD98NS6?9AAO@ FD95B64A<S@. 
$G>B6B8EF6GRM<@< EF4A84DF4@< CD< A4C<E4A<< F9IA<K9E>B7B ;484A<S S6?SRFES �"%& 
34.602.89 «&9IA<K9E>B9 ;484A<9 A4 EB;84A<9 46FB@4F<;<DB64AAB= E<EF9@O» [1] < �"%& 
19.201-78 «&9IA<K9E>B9 ;484A<9. &D95B64A<S > EB89D:4A<R < BHBD@?9A<R» [2]. #9D6O= 
EF4A84DF CD98A4;A4K9A 8?S D4;D45BFK<>B6 46FB@4F<;<DB64AAOI E<EF9@, 6FBDB= 8?S 
CDB7D4@@AOI ED98EF6 (D4;A<J4 @9:8G 84AAO@< EF4A84DF4@< BC<E4A4 6 EF4FP9 «+FB F4>B9 
�"%&» [3]). 
%C<EB> < BC<E4A<9 D4;89?B6, >BFBDO9 8B?:AO EB89D:4FPES 6 F9IA<K9E>B@ ;484A<< 
EB7?4EAB �"%&G 19.201-78 &9IA<K9E>B9 ;484A<9. &D95B64A<S > EB89D:4A<R < 
BHBD@?9A<R: 
1. �6989A<9 
2. "EAB64A<S 8?S D4;D45BF>< 
3. !4;A4K9A<9 D4;D45BF>< 
4. &D95B64A<S > CDB7D4@@9 <?< CDB7D4@@AB@G <;89?<R 
4.1. &D95B64A<S > HGA>J<BA4?PAO@ I4D4>F9D<EF<>4@ 
4.2. &D95B64A<S > A489:ABEF< 
4.3. 'E?B6<S Q>EC?G4F4J<< 
4.4. &D95B64A<S > EBEF46G < C4D4@9FD4@ F9IA<K9E><I ED98EF6 
4.5. &D95B64A<S > <AHBD@4J<BAAB= < CDB7D4@@AB= EB6@9EF<@BEF< 
4.6. &D95B64A<S > @4D><DB6>9 < GC4>B6>9 



 

 

4.7. &D95B64A<S > FD4AECBDF<DB64A<R < ID4A9A<R 
4.8. %C9J<4?PAO9 FD95B64A<S 
5. &D95B64A<S > CDB7D4@@AB= 8B>G@9AF4J<< 
6. &9IA<>B-Q>BAB@<K9E><9 CB>4;4F9?< 
7. %F48<< < QF4CO D4;D45BF>< 
8. #BDS8B> >BAFDB?S < CD<9@>< 
  
%C<EB> < BC<E4A<9 D4;89?B6, >BFBDO9 8B?:AO EB89D:4FPES 6 F9IA<K9E>B@ ;484A<< 
EB7?4EAB �"%&G 34.602.89 &9IA<K9E>B9 ;484A<9 A4 EB;84A<9 46FB@4F<;<DB64AAB= 
E<EF9@O: 
1. "5M<9 E6989A<S 
2. !4;A4K9A<9 < J9?< EB;84A<S E<EF9@O 
3. )4D4>F9D<EF<>4 B5N9>F4 46FB@4F<;4J<< 
4. &D95B64A<S > E<EF9@9 
4.1. &D95B64A<S > E<EF9@9 6 J9?B@ 
4.1.1. &D95B64A<S > EFDG>FGD9 < HGA>J<BA<DB64A<R E<EF9@O 
4.1.2. &D95B64A<S > HGA>J<S@ (;484K4@), 6OCB?AS9@O@ E<EF9@B= 
4.1.3. #B>4;4F9?< A4;A4K9A<S 
4.1.4. &D95B64A<S > A489:ABEF< 
4. 1.5. &D95B64A<S > 59;BC4EABEF< 
4. 1.6. &D95B64A<S > QD7BAB@<>9 < F9IA<K9E>B= QEF9F<>9 
4. 1.7. &D95B64A<S > FD4AECBDF459?PABEF< 8?S CB86<:AOI E<EF9@ 
4. 1.8. &D95B64A<S > Q>EC?G4F4J<<, F9IA<K9E>B@G B5E?G:<64A<R, D9@BAFG < ID4A9A<R 
>B@CBA9AFB6 E<EF9@O 
4. 1.9. &D95B64A<S > ;4M<F9 <AHBD@4J<< BF A9E4A>J<BA<DB64AAB7B 8BEFGC4 
4. 1.10. &D95B64A<S CB EBID4AABEF< <AHBD@4J<< CD< 464D<SI 
4. 1.11. &D95B64A<S > ;4M<F9 BF 6?<SA<S 6A9LA<I 6B;89=EF6<= 
4. 1.12. &D95B64A<S > C4F9AFAB= K<EFBF9 
4. 1.13. &D95B64A<S CB EF4A84DF<;4J<< < GA<H<>4J<< 
4. 1.14. �BCB?A<F9?PAO9 FD95B64A<S 
4.2. &D95B64A<S > K<E?9AABEF< < >64?<H<>4J<< C9DEBA4?4 E<EF9@O < D9:<@G 97B D45BFO 
4.3. &D95B64A<S > 6<84@ B59EC9K9A<S 
5. %BEF46 < EB89D:4A<9 D45BF CB EB;84A<R E<EF9@O 
6. #BDS8B> >BAFDB?S < CD<9@>< E<EF9@O 
7. &D95B64A<S > EBEF46G < EB89D:4A<R D45BF CB CB87BFB6>9 B5N9>F4 46FB@4F<;4J<< > 
66B8G E<EF9@O 6 89=EF6<9 
8. &D95B64A<S > 8B>G@9AF<DB64A<R 
9.�EFBKA<>< D4;D45BF>< 
&4><@ B5D4;B@, 8B>G@9AF &9IA<K9E>B9 ;484A<9 8B?:9A, BFD4:4FP 6E9 FD95B64A<S > 
CDB9>F<DG9@B@G CDB8G>FG, 6O89?9AAO9 A4 QF4C9 4A4?<F<K9E>B7B <EE?98B64A<S B5N9>F4 
46FB@4F<;4J<<. 
"EAB6AO@< D4;89?4@< F9IA<K9E>B7B ;484A<S 8?S B5B<I 7BEFB6 S6?SRFES: 
- "5M<9 E6989A<S B E<EF9@9 (CDB7D4@@9); 
- !4;A4K9A<9, J9?< < ;484K< E<EF9@O (CDB7D4@@O); 
- &D95B64A<S > E<EF9@9 (HGA>J<BA4?PAO9 FD95B64A<S, CB?P;B64F9?PE><9 FD95B64A<S, 
FD95B64A<S > E<EF9@9 6 J9?B@ < F8); 
- &D95B64A<S > 6<84@ B59EC9K9A<S; 
- &D95B64A<S > 8B>G@9AF<DB64A<R; 
- %F48<< < QF4CO D4;D45BF><; 
- #BDS8B> >BAFDB?S < CD<9@>< E<EF9@O (CDB7D4@@O). 
  
3.2 "5M<9 E6989A<S 
  



 

 

�4AAO= D4;89? 8B?:9A EB89D:4FP CB?AB9 A4<@9AB64A<9 E<EF9@O < 6E9 64D<4AFO 
EB>D4M9A<=, >BFBDO9 5G8GF <ECB?P;B64AO CD< D4;D45BF>9 8B>G@9AF4J<<. 
#D<@9D: 
«� 84AAB@ 8B>G@9AF9 EB;84649@4S <AHBD@4J<BAA4S E<EF9@4 A4;O649FES «�8<AB9 B>AB 
8BEFGC4 > B5D4;B64F9?PAO@ D9EGDE4@», EB>D4M9AAB �".  
%<EF9@G �8<AB9 B>AB 8BEFGC4 > B5D4;B64F9?PAO@ D9EGDE4@ 84?99 6 A4EFBSM9@ 8B>G@9AF9 
8BCGE>49FES <@9AB64FP �8<AB9 B>AB <?< %<EF9@4.» 
&4>:9 ER84 E?98G9F 6>?RK<FP CB8D4;89?O, EBB5M4RM<9 D9>6<;<FO BD74A<;4J<=, 
GK4EF6GRM<I 6 D4;D45BF>9 (�4>4;K<>4 < �ECB?A<F9?S). 
� CB8D4;89?9 «"EAB64A<S 8?S D4;D45BF><» 8B>G@9AF4 &9IA<K9E>B9 ;484A<9 
C9D9K<E?SRFES BEAB6AO9 8B>G@9AFO, A4 BEAB64A<< >BFBDOI 6OCB?ASRFES 84AAO9 D45BFO. 
!4CD<@9D, 8?S E<EF9@O, 6OCB?AS9@B= CB ;4>4;G #D46<F9?PEF64 EFD4AO <?< 8DG7B7B 
�BEG84DEF69AAB7B BD74A4, 8B?:AO 5OFP G>4;4AO ;4>BAO, G>4;O < CBEF4AB6?9A<S 
#D46<F9?PEF64. 
�4?99 E?98G9F G>4;4FP EDB>< A4K4?4 < B>BAK4A<S D45BF < E6989A<S B5 <EFBKA<>9 
H<A4AE<DB64A<S. �4AA4S <AHBD@4J<S @B:9F 5OFP G>4;4A4 < 6 >BAJ9 F9IA<K9E>B7B 
;484A<S 6 D4;89?9 E G>4;4A<9@ EF48<= < QF4CB6 D45BF. 
!9BFN9@?9@B= K4EFPR 8B>G@9AF4 &9IA<K9E>B9 ;484A<9 F4>:9 8B?:9A 5OFP EC<EB> 
F9D@<AB6 < EB>D4M9A<=. &9D@<AO < EB>D4M9A<S ?GKL9 CD98EF46<FP 6 6<89 F45?<JO E 
86G@S EFB?5J4@< «&9D@<A» < «#B?A4S HBD@4». 
&9D@<AO < EB>D4M9A<S D4ECB?474RFES 6 4?H46<FAB@ CBDS8>9. � C9D6GR BK9D98P CD<ASFB 
8464FP D4EL<HDB6>G DGEE>BS;OKAO@ F9D@<A4@ < EB>D4M9A<S@, CBFB@ 4A7?BS;OKAO@. 
  
3.3 !4;A4K9A<9 < J9?< EB;84A<S E<EF9@O 
�4AAO= D4;89? 8B?:9A EB89D:4FP A4;A4K9A<9 < J9?< EB;84A<S E<EF9@O. 
#D<@9D: 
«�AHBD@4J<BAA4S E<EF9@4 «�8<AB9 B>AB 8BEFGC4 > B5D4;B64F9?PAO@ D9EGDE4@» 
CD98A4;A4K9A4 8?S B59EC9K9A<S CB?P;B64F9?9= CB?AB=, BC9D4F<6AB= < G8B5AB= 
<AHBD@4J<9=, >4E4RM9=ES E<EF9@O B5D4;B64A<S $BEE<=E>B= H989D4J<<, BD74A<;4J<= 
6OCB?ASRM<I HGA>J<R B5D4;B64F9?PAOI GKD9:89A<=. 
"EAB6AB= J9?PR %<EF9@O S6?S9FES HBD@<DB64A<9 98<AB= <AHBD@4J<BAAB= ED98O < 
46FB@4F<;4J<< 5<;A9E-CDBJ9EEB6 "5D4;B64F9?PAOI GKD9:89A<= $BEE<=E>B= (989D4J<<. 
%B;84A<9 <AHBD@4J<BAAB= E<EF9@O «�8<AB9 B>AB» 8B?:AB B59EC9K<FP: 
- CD98BEF46?9A<9 CB?P;B64F9?S@ L<DB>B7B EC9>FD4 <AHBD@4J<BAAOI D9EGDEB6; 
- CB6OL9A<9 GDB6AS <AHBD@4J<BAAB= 59;BC4EABEF<; 
- CB6OL9A<9 QHH9>F<6ABEF< D45BFO B5D4;B64F9?PAOI GKD9:89A<= < 698B@EF6 ;4 EK9F 
BCF<@<;4J<< DS84 5<;A9E-CDBJ9EEB6; 
- CB6OL9A<9 QHH9>F<6ABEF< CDBJ9EE4 6;4<@B89=EF6<S <AHBD@4J<BAAOI E<EF9@ < 
E9D6<EB6 6AGFD< 698B@EF64. 
- %B;84A<9 %<EF9@O CB;6B?<F EB>D4F<FP Q>EC?G4F4J<BAAO9 ;4FD4FO 6 D9;G?PF4F9 
CB6OL9A<S QHH9>F<6ABEF< D45BFO 698B@EF64.» 
  
3.4 &D95B64A<S > E<EF9@9 
�4AAO= D4;89? CD98A4;A4K9A 8?S BC<E4A<S BEAB6AOI HGA>J<BA4?PAOI FD95B64A<= 
E<EF9@O. 1FB E4@4S 64:A4S K4EFP F9IA<K9E>B7B ;484A<S, F4> >4> <@9AAB BA4 EF4A9F 
BEAB6AO@ 4D7G@9AFB@ <ECB?A<F9?S CD< ECBD4I E �4>4;K<>B@ 6 CDBJ9EE9 E84K< E<EF9@O 6 
Q>EC?G4F4J<R. #BQFB@G > 97B A4C<E4A<R A9B5IB8<@B CB8B=F< A4<5B?99 FM4F9?PAB. 
� 8B>G@9AF9 &9IA<K9E>B9 ;484A<9 8B?:AO 5OFP CD98EF46?9AO 6E9 FD95B64A<S, 
6OS6?9AAO9 A4 QF4C9 CDB6989A<S 4A4?<;4 B5N9>F4 46FB@4F<;4J<<. �GKL9 6E97B 6O89?<FP 
BEAB6AO9 5<;A9E-CDBJ9EEO, >BFBDO9 < 8B?:AO 5OFP D4E>DOFO CBED98EF6B@ BC<E4A<S 
HGA>J<BA4?PAOI FD95B64A<=. 
#D<@9D: 
«4.1 �<;A9E-CDBJ9EE «#D98BEF46?9A<9 <AHBD@4J<< B5 B5D4;B64F9?PAOI GKD9:89A<SI 
$BEE<=E>B= (989D4J<<. � 84AAB@ 5<;A9E-CDBJ9EE9 6O89?SRFES E?98GRM<9 GK4EFA<><: 



 

 

 B89D4FBD 3 D45BFA<> 698B@EF64, 6IB8SM<= 6 EBEF46 B5E?G:<64RM97B C9DEBA4?4 
%<EF9@O, BF69FEF69AAO= ;4 >BDD9>FABEFP CD98BEF46?S9@OI 84AAOI 
�6FBD 3 EBFDG8A<> B5D4;B64F9?PAB7B GKD9:89A<S, BF69FEF69AAO= ;4 D4;@9M9A<9 
<AHBD@4J<< B E6B9= BD74A<;4J<<. 
#B?P;B64F9?P 3 7D4:84A<A, AG:84RM<=ES 6 CB?GK9A<< <AHBD@4J<< B D45BF9 
B5D4;B64F9?PAOI GKD9:89A<= $BEE<=E>B= (989D4J<<. 
4.1.1 $97<EFD4J<S B5D4;B64F9?PAB7B GKD9:89A<S 6 %<EF9@9 
$97<EFD4J<S B5D4;B64F9?PAB7B GKD9:89A<S $BEE<=E>B= (989D4J<< BEGM9EF6?S9FES 
BF69FEF69AAO@ EBFDG8A<>B@ GKD9:89A<S («#BEF4AB6?9A<9 #D46<F9?PEF64 &»). 
#DBJ9EE D97<EFD4J<< B5D4;B64F9?PAB7B GKD9:89A<S 6>?RK49F E?98GRM<9 L47<: 
- �6FBD EB;849F ;4C<EP B5 BD74A<;4J<<; 
- �6FBD ;4ABE<F 84AAO9 BD74A<;4J<<; 
- %<EF9@4 CDB69DS9F A4?<K<9 ?<J9A;<< 8?S 84AAB= BD74A<;4J<< 
- �E?< ?<J9A;<S EGM9EF6G9F 6 54;9 84AAOI, %<EF9@4 BFCD46?S9F �6FBDG EBB5M9A<9 B5 
GEC9LAB= D97<EFD4J<<; 
- �E?< ?<J9A;<S A9 A4=89A4 6 54;9 84AAOI, %<EF9@4 BFCD46?S9F EBB5M9A<9 �6FBDG B5 
BFEGFEF6<< ?<J9A;<< 8?S 84AAB= BD74A<;4J<<.» 
�AHBD@4J<R, CD<6989AAGR 6 84AAB@ D4;89?9, E?98G9F, 5B?99 CB?AB D4E>DOFP 6 
CD<?B:9A<< > 8B>G@9AFG &9IA<K9E>B9 ;484A<9. � CD<?B:9A<< > F9IA<K9E>B@G ;484A<R 
@B:AB CD<69EF< Q>D4AAGR HBD@G < A<:9 BC<E4FP 6E9 EB5OF<S, >BFBDO9 A4 A9= 
CD<EGFEF6GRF (EB;84A<9, CDBE@BFD, D984>F<DB64A<9, G84?9A<9 < F.C.). 
&D95B64A<S > E<EF9@9 6 J9?B@ 6>?RK4RF D4E>DOF<9 99 4DI<F9>FGDO E BC<E4A<9@ 6E9I 
CB8E<EF9@. � 84AAB= K4EF< &9IA<K9E>B7B ;484A<S E?98G9F BC<E4FP FD95B64A<S > 
<AF97D4J<< E<EF9@O E 8DG7<@< CDB8G>F4@< (9E?< F4>B6O9 <@9RFES). �4?99 6 F9IA<K9E>B9 
;484A<9 8B?:AO 5OFP 6>?RK9AO: 
- FD95B64A<S > D9:<@4@ HGA>J<BA<DB64A<S E<EF9@O 
- CB>4;4F9?< A4;A4K9A<S 
- FD95B64A<S > A489:ABEF< 
- FD95B64A<S > 59;BC4EABEF< 
- FD95B64A<S > K<E?9AABEF< < >64?<H<>4J<< C9DEBA4?4 < D9:<@G 97B D45BFO 
- FD95B64A<S > ;4M<F9 <AHBD@4J<< 
- FD95B64A<S CB EBID4AABEF< <AHBD@4J<< CD< 464D<SI 
- FD95B64A<S > C4F9AFAB= K<EFBF9 
- FD95B64A<S CB EF4A84DF<;4J<< < GA<H<>4J<< 
- < F.8. 
  
3.5 &D95B64A<S@ > 6<84@ B59EC9K9A<S 
� 84AAB@ D4;89?9 8B?:AO 5OFP CD98EF46?9AO FD95B64A<S > @4F9@4F<K9E>B@G, 
<AHBD@4J<BAAB@G, ?<A76<EF<K9E>B@G, CDB7D4@@AB@G, F9IA<K9E>B@G < 8D. 6<84@ 
B59EC9K9A<S (9E?< F4>B6O9 <@9RFES). 
3.6 &D95B64A<S > 8B>G@9AF<DB64A<R 
$4;89? «&D95B64A<S > 8B>G@9AF<DB64A<R» 6>?RK49F C9D9K9AP CDB9>FAOI < 
Q>EC?G4F4J<BAAOI 8B>G@9AFB6, >BFBDO9 8B?:AO 5OFP CD98BEF46?9AO ;4>4;K<>G. 
�4AAO= D4;89? F9IA<K9E>B7B ;484A<S F4>:9 64:9A, >4> < BC<E4A<9 HGA>J<BA4?PAOI 
FD95B64A<=, CBQFB@G A9 E?98G9F B7D4A<K<64FPES HD4;B= «�4>4;K<>G 8B?:A4 5OFP 
CD98BEF46?9A4 6ES 8B>G@9AF4J<S EB7?4EAB �"%& 34». �B?PL<AEF6B 8B>G@9AFB6 <; EC<E>4, 
G>4;4AAB7B 6 �"%& 34.201-89 E>BD99 6E97B A9 CBA48B5SFES A< <ECB?A<F9?R, A< ;4>4;K<>G, 
CBQFB@G ?GKL9 ED4;G EB7?4EB64FP EC<EB> A4 QF4C9 D4;D45BF>< 8B>G@9AF4 &9IA<K9E>B9 
;484A<9. 
 <A<@4?PAO= C4>9F 8B>G@9AFB6 B5OKAB 6>?RK49F: 
- &9IA<K9E>B9 ;484A<9; 
- �98B@BEFP QE><;AB7B (F9IA<K9E>B7B) CDB9>F4; 
- #BSEA<F9?PA4S ;4C<E>4 > &9IA<K9E>B@G CDB9>FG; 
- "C<E4A<9 BD74A<;4J<< <AHBD@4J<BAAB= 54;O; 



 

 

- $G>B6B8EF6B CB?P;B64F9?S; 
- $G>B6B8EF6B 48@<A<EFD4FBD4; 
- #DB7D4@@4 < @9FB8<>4 <ECOF4A<=; 
- #DBFB>B? CD<9@BKAOI <ECOF4A<=; 
- �>F 6OCB?A9AAOI D45BF 
#9D9K9AP 8B>G@9AFB6 6 F9IA<K9E>B@ ;484A<< ?GKL9 CD98EF46<FP 6 6<89 F45?<JO, 789 
G>4;O649FES A4<@9AB64A<9 8B>G@9AF4 < EF4A84DF A4 BEAB64A<<, >BFBDB7B BA 8B?:9A 5OFP 
D4;D45BF4A. 
  
3.7 %F48<< < QF4CO D4;D45BF>< 
� 84AAB@ D4;89?9 8B>G@9AF4 &9IA<K9E>B9 ;484A<9 E?98G9F CD98EF46<FP <AHBD@4J<R B5B 
6E9I QF4C4I D45BF, >BFBDO9 8B?:AO 5OFP CDB6989AO. 
"C<E4A<9 QF4C4 8B?:AB 6>?RK4FP A4<@9AB64A<9, EDB><, BC<E4A<9 D45BF < >BA9KAO= 
D9;G?PF4F. 
  
3.8 #BDS8B> >BAFDB?S < CD<9@>< E<EF9@O 
� 84AAB@ D4;89?9 8B>G@9AF4 &9IA<K9E>B9 ;484A<9 A9B5IB8<@B G>4;4FP 8B>G@9AF, A4 
BEAB64A<< >BFBDB7B 8B?:AO 5OFP CDB6989AO CD<9@B-E84FBKAO9 <ECOF4A<S. 
#D< A9B5IB8<@BEF< F9IA<K9E>B9 ;484A<9 @B:9F 5OFP 8BCB?A9AB 8DG7<@< D4;89?4@<, <?< 
EB>D4M9AB CGF9@ G84?9A<S A9J9?9EBB5D4;AOI CGA>FB6. 
#D< <;@9A9A<< EFDG>FGDO F9IA<K9E>B7B ;484A<S, 6B <;59:4A<9 >BAH?<>FAOI E<FG4J<=, 99 
A9B5IB8<@B EB7?4EB64FP E ;4>4;K<>B@ 8B D4;D45BF>< 8B>G@9AF4. 

�01>@0B>@=0O @01>B0 2  
�A?>;L7>20=85 @07;8G=KE ?@>3@0<< 8 <5B>4>2 4;O 4803=>AB8:8, 

@5<>=B0 :><?LNB5@=KE A8AB5< 8 :><?;5:A>2 
*9?P D45BFO: !4GK<FPES CB?P;B64FPES CDB7D4@@B= Burnln Test Pro.  
�D4F><9 F9BD9F<K9E><9 E6989A<S. &9BD9F<K9E><9 E6989A<S CD<6989AO 6 H4=?9 №11  A4 
D45BK9@ EFB?9 #� (E@. 7?.25, EFD.962 «�<47ABEF<K9E><9 CDB7D4@@O».  
#DB7D4@@4 6OCB?A9A<S D45BFO.  
1. #B87BFB6<FP CDBFB>B? D45BFO, EB89D:4M<= A4;64A<9 D4- 5BFO, J9?P D45BFO.  
2. #BE@BFD9FP 6<89BH<?P@ B ;4CGE>9 < D45BF9 CDB7D4@@O Burnln Test Pro, B;A4>B@<FPES E 
F9BD9F<K9E><@< E6989A<S@<.  
3. #B?P;GSEP CB?GK9AAO@< D9;G?PF4F4@< D45BFO, EBEF46<FP BFK9F B A4;A4K9A<< CDB7D4@@O 
Burnln Test Pro.  
#D<5BDO < B5BDG8B64A<9.  
1. #9DEBA4?PAO= >B@CPRF9D.  
2. �<89BH<?P@.  
3. (4=?O E F9BD9F<K9E><@< E6989A<S@<.  
#BDS8B> 6OCB?A9A<S D45BFO.  
1. #BE@BFD9FP 6<89BH<?P@ < B;A4>B@<FPES E D9>B@9A8B64AAB= ?<F9D4FGDB=.  
2. �4CB?A<FP CDBFB>B? ?45BD4FBDAB= D45BFO.  
3. #B?P;GSEP CB?GK9AAO@< D9;G?PF4F4@< D45BFO, EBEF46<FP BFK9F B A4;A4K9A<< CDB7D4@@O 
Burnln Test Pro.  
4. �4M<F<FP 6OCB?A9AAGR ?45BD4FBDAGR D45BFG.  
�BAFDB?PAO9 6BCDBEO.  
1. !G:AB ?< «$G>B6B8EF6B E<EF9@AB= C?4FO» CD< ;4CGE>9 < D45BF9 CDB7D4@@O Burnln Test 
Pro?  
2. �?S F9EF<DB64A<S >4><I GEFDB=EF6 CD98A4;A4K9A4 CDB7D4@@4 Burnln Test Pro?  
3. +FB BFB5D4:49FES 6 7?46AB@ B>A9 CDB7D4@@O?  
4. �4><9 D9;G?PF4FO F9EF<DB64A<S 6O6B8SFES 6 B>A9?  
5. !4;A4K9A<9 C4A9?< 5OEFDB7B ;4CGE>4?  
6. �OCB?A9A<9 >4><I 89=EF6<= @B:AB A4EFDB<FP CD< D45BF9 CDB7D4@@O Burnln Test Pro?  



 

 

7. #4D4@9FDO F9EF<DB64A<S >4><I GEFDB=EF6 @B:AB BEF46<FP 59; <;@9A9A<S? #BK9@G?  
8. #4D4@9FDO F9EF<DB64A<S >4><I GEFDB=EF6 :9?4F9?PAB <;@9A<FP? #BK9@G?  
9.  B:AB ?< E4@B@G 6O5D4FP GDB69AP E?B:ABEF< F9EFB6?  
10. �4K9@ A4EFD4<649FES >B?<K9EF6B J<>?B6 F9EF4 8?S >4:8B7B <; GEFDB=EF6?  
11. �4K9@ C9D98 F9EF<DB64A<9@ A9B5IB8<@B 6OCB?ASFP EBID4A9A<9 84AAOI?  
12. +FB BFB5D4:49FES 6 @AB:9EF69 B>BA, CBS6<6L<IES CBE?9 ;4- CGE>4 F9EFB6?  
13. "F K97B ;46<E<F >B?<K9EF6B B>BA?  
14. �4> <;@9AS9FES <AHBD@4J<S B D9;G?PF4F4I <;@9D9A<S 6 CDBJ9EE9 F9EF<DB64A<S?  
15. �4> BEF4AB6<FP CDBJ9EE F9EF<DB64A<S?  
16. �4><9 4A4?B7<KAO9 CDB7D4@@O 6O ;A49F9?  
17. �4><@< CDB7D4@@4@< F9EF<DB64A<S 6O CB?P;G9F9EP E4@<? 
 

�01>@0B>@=0O @01>B0 3  
�=B828@CA=0O G8AB:0, :>@@5:B8@>2:0 @01>BK "% 8 #", >?B8<870F8O 

?@>872>48B5;L=>AB8 "% 

� CD98O8GM<I ?45BD4FBDAOI D45BF4I 5O?< <;GK9AO D4;?<KAO9 ECBEB5O A4EFDB=>< < 
BCF<@<;4J<< "% Windows XP. �O?< D4EE@BFD9AO BEAB6AO9 E?G:95AO9 ED98EF64 (E<EF9@AO9 
CDB7D4@@AO9 @B8G?< < BEA4EF><), CBED98EF6B@ >BFBDOI "% @B:9F 5OFP >BAH<7GD<DB64A4 
BCF<@4?PAO@ B5D4;B@. "8A4>B, BEGM9EF6?9AAO9 89=EF6<S S6?SRFES ?<LP 
CD9864D<F9?PAO@< < B59EC9K<64RF 8BEF4FBKAB CB69DIABEFAGR A4EFDB=>G "%. �AB784 
CB8B5AOI 89=EF6<= 8BEF4FBKAB, KFB5O CB?GK<FP CD<9@?9@O= D9;G?PF4F, AB 8?S 5B?99 
«FBA>B=» A4EFDB=>< "% CD4>F<K9E>< 6E9784 FD95G9FES 6@9L4F9?PEF6B 6 E<EF9@AO= $99EFD. � 
>BA9KAB@ EK9F9 F4>B9 6@9L4F9?PEF6B CB;6B?S9F CB?GK<FP CD<DBEF 6 E>BDBEF< D94>J<< "% A4 
E<EF9@AO9 EB5OF<S < <AB784 ;A4K<F9?PAB G69?<K<FP B5MGR CDB<;6B8<F9?PABEFP E<EF9@O 6 
J9?B@.  

"CF<@<;4J<S "% CBED98EF6B@ <;@9A9A<S ;A4K9A<= E<EF9@AOI C4D4@9FDB6 $99EFD4 >4> 
CD46<?B CB8D4;G@9649F EBBF69FEF6GRMGR >64?<H<>4J<R CB?P;B64F9?S, KFB5O 74D4AF<DB64FP 
J9?BEFABEFP $99EFD4 < 84?PA9=LGR D45BFBECBEB5ABEFP E<EF9@O. !9>BDD9>FAB9 <?< 
A9G@OL?9AAB9 <;@9A9A<9 84AAOI $99EFD4 "% @B:9F CD<69EF< > A9CBCD46<@O@ 
CBE?98EF6<S@ < B59EC9K<FP CB?P;B64F9?S B5D9@9A<F9?PAB= D45BFB= CB CB6FBDAB= 
<AEF4??SJ<< E<EF9@O. +FB5O QFB7B <;59:4FP, A9B5IB8<@B C9D98 CDB6989A<9@ >4><I-?<5B 
@4A<CG?SJ<= E $99EFDB@ "% 6E9784 BEGM9EF6?SFP 97B CD9864D<F9?PAGR 4DI<64J<R < 
D9;9D6AB9 EBID4A9A<9 6 A489:AB@ @9EF9 A4 :9EF>B@ 8<E>9. �OCB?A9A<9 QFB7B CD46<?4 6 
CBE?98EF6<< B59EC9K<F «BF>4F» E<EF9@AB7B $99EFD4 < 69DA9F E<EF9@G 6 D45BK99 EBEFBSA<9 8B 
@B@9AF4 >D<F<K9E><I <;@9A9A<=.  

!4 BEAB69 CB?GK49@OI 6 A4EFBSM9= ?45BD4FBDAB= D45BF9 ;A4A<= < E6989A<= CB 
BD74A<;4J<< $99EFD4, 97B EFDG>FGD9, 6B;@B:ABEFS@ D984>F<DB64A<S < <;@9A9A<S ;A4K9A<= 
A9>BFBDOI >?RK96OI C4D4@9FDB6 "%, CD98CB?4749FES 6OCB?A<FP DS8 GK95AOI ;484A<= CB 
>BAH<7GD<DB64A<R "% Windows XP <, F9@ E4@O@, BEGM9EF6<FP 8BCB?A<F9?PAGR «FBA>GR» 
A4EFDB=>G E<EF9@O E J9?PR 99 BCF<@4?PAB=, 5OEFDB= < QHH9>F<6AB= D45BFO.  
 

#9D98 A4K4?B@ 6OCB?A9A<S ?45BD4FBDAB= D45BFO 6 ED989 "% Windows XP A9B5IB8<@B 
BEGM9EF6<FP E?98GRM99: 

1. ;4CGEF<FP 6<DFG4?PAGR @4L<AG E "% Windows XP < 4>F<6<DB64FP ECD46BKAB9 @9AR 
(#GE> | %CD46>4 < CB889D:>4); 



 

 

2. B;A4>B@<FPES E BC<E4A<9@ $99EFD4 < 6B;@B:ABEFS@< 97B CD<@9A9A<S 6 "% Windows 
XP; 

3. B;A4>B@<FPES E BC<E4A<9@ < 6B;@B:ABEFS@< E?G:95AB7B CDB7D4@@AB7B ED98EF64 
«$984>FBD $99EFD4» (Regedit), <;GK<6 ECD46BKAO= @4F9D<4? CB 84AAB@G CD<?B:9A<R, 
A4IB8SM<=ES 6 E<EF9@AB@ >4F4?B79 %:\Windows\Help\ 6 B8AB<@9AAB@ H4=?9 E 
D4EL<D9A<9@ .chm; 

4. 6BECB?P;B646L<EP >?RKB@ /?, B;A4>B@<FPES E BC<E4A<9@ < 6B;@B:ABEFS@< 
>BAEB?PAB= GF<?<FO Reg.exe 8?S D45BFO E $99EFDB@ "%, 8BEFGCAB= <; >B@4A8AB= 
EFDB><. 

�01>@0B>@=0O @01>B0 4  
"?B8<870F8O, «B>=:0O» =0AB@>9:0, :>@@5:B8@>2:0 "% 8 #" 

1. &5>@5B8G5A:89 <0B5@80; 
 >=8B>@8=3 4 A8AB5<0 A1>@0 8;8 @538AB@0F88, E@0=5=8O 8 0=0;870 =51>;LH>3> 
:>;8G5AB20 :;NG52KE (O2=KE 8;8 :>A25==KE) ?@87=0:>2 8;8 ?0@0<5B@>2 >?8A0=8O 
40==>3> >1J5:B0 4;O 2K=5A5=8O AC645=8O > ?>2545=88 8;8 A>AB>O=88 40==>3> >1J5:B0 
2 F5;><. 
 >=8B>@8=3 4 ?@>F5AA =01;N45=8O 8 @538AB@0F88 40==KE > :0:><-;81> >1J5:B5 =0 
=5@07@K2=> ?@8<K:0NI8E 4@C3 : 4@C3C 8=B5@20;0E 2@5<5=8, 2 B5G5=85 :>B>@KE 
7=0G5=8O 40==KE ACI5AB25==> =5 87<5=ONBAO. 
$4;?<K4RF  >=8B>@8=3 ?0@0<5B@>2 <  >=8B>@8=3 A>AB>S=8S B5N9>F4. 
 >=8B>@8=3 ?0@0<5B@>2 4 =01;N45=85 70 :0:8<8 ;81> ?0@0<5B@0<8. $57C;LB0B 
<>=8B>@8=30 ?0@0<5B@>2 ?@54AB02;O5B A>1>9 A>2>:C?=>ABL 87<5@5==KE 7=0G5=89 
?0@0<5B@>2, ?>;CG05<KE =0 =5@07@K2=> ?@8<K:0NI8E 4@C3 : 4@C3C 8=B5@20;0E 
2@5<5=8, 2 B5G5=85 :>B>@KE 7=0G5=8O ?0@0<5B@>2 ACI5AB25==> =5 87<5=ONBAO. 
 >=8B>@8=3 A>AB>S=8S 4 =01;N45=85 70 A>AB>O=85< >1J5:B0 4;O >?@545;5=8O 8 
?@54A:070=8O <><5=B0 ?5@5E>40 2 ?@545;L=>5 A>AB>O=85. 
$9;G?PF4F @BA<FBD<A74 EBEFBSA<S B5N9>F4 CD98EF46?S9F EB5B= EB6B>GCABEFP 8<47AB;B6 
EBEF46?SRM<I 97B EG5N9>FB6, CB?GK49@OI A4 A9D4;DO6AB CD<@O>4RM<I 8DG7 > 8DG7G 
<AF9D64?4I 6D9@9A<, 6 F9K9A<9 >BFBDOI EBEFBSA<9 B5N9>F4 EGM9EF69AAB A9 <;@9AS9FES. 
#D<AJ<C<4?PAO@ BF?<K<9@ @BA<FBD<A74 EBEFBSA<S BF @BA<FBD<A74 C4D4@9FDB6 S6?S9FES 
A4?<K<9 <AF9DCD9F4FBD4 <;@9D9AAOI C4D4@9FDB6 6 F9D@<A4I EBEFBSA<S 4 Q>EC9DFAB= 
E<EF9@O CB889D:>< CD<ASF<S D9L9A<= B EBEFBSA<< B5N9>F4 < 84?PA9=L9@ GCD46?9A<<. 
 BA<FBD<A7 6 E@OE?9 I D94?<;G9F CDB7D4@@AO= @B8G?P Msinfo32 (6 C4C>9 C:\Program 
Files\Common Files\Microsoft Shared\MSInfo). 
#BE?9 ;4CGE>4 CDB7D4@@O BF>DO649FES B>AB. � ?96B= B5?4EF< B>A4 «%6989A<S B E<EF9@9» 
CD<6989A EC<EB> >4F97BD<=, 4 6 CD46B= 4 CB8DB5AO9 E6989A<S B >4:8B= <; A<I. � QF<@ 
>4F97BD<S@ BFABESFES: 
%2545=8S > A8AB5<5. %B89D:<F B5M<9 E6989A<S B >B@CPRF9D9 < BC9D4J<BAAB= E<EF9@9, 
F4><9 >4> <@S >B@CPRF9D4 < 97B <;7BFB6<F9?P, F<C <ECB?P;G9@B= BIOS, 4 F4>:9 B5N9@ 
GEF4AB6?9AAB= C4@SF<. 
$5AC@AO 0??0@0BC@O. %B89D:<F 8BCB?A<F9?PAO9 E6989A<S B5 B5BDG8B64A<< >B@CPRF9D4, 
CD98A4;A4K9AAO9 8?S �&-EC9J<4?<EFB6. 
�><?>=5=BO. %B89D:<F C9D9K9AP GEF4AB6?9AAOI 8<E>B6B8B6, ;6G>B6OI GEFDB=EF6, @B89@B6 
< 8DG7<I >B@CBA9AFB6. 
#@>3@0<<=0S A@540. %B89D:<F E6989A<S B 8D4=69D4I, E9F96OI CB8>?RK9A<SI < 8DG7GR 
<AHBD@4J<R, E6S;4AAGR E CDB7D4@@4@<. 
#GA>FO $9EGDEO 4CC4D4FGDO, �B@CBA9AFO, #DB7D4@@A4S ED984 D4E>DO64RFES < CB>4;O64RF 
>BA>D9FAO9 ;A4K9A<S C4D4@9FDB6. 
+FB5O A4=F< BCD989?9AAO9 E6989A<S B E<EF9@9, 6698<F9 >?RK96O9 E?B64 6 CB?9 +FB A4=F< 
6A<;G QFB7B B>A4. !4CD<@9D, 8?S CB<E>4 IP-48D9E4 >B@CPRF9D4 6 CB?9 +FB A4=F< 6698<F9 IP-
48D9E < A4:@<F9 >ABC>G !4=F<. 
#@8<5G0=85. 



 

 

+FB5O EBID4A<FP E6989A<S B E<EF9@9, CBE?98B64F9?PAB 6O59D<F9 
CGA>FO Ф09; < %>E@0=8BP, 6698<F9 <@S H4=?4, CBE?9 K97B A4:@<F9 >ABC>G %>E@0=8BP. "% 
Windows EBID4AS9F QFG <AHBD@4J<R 6 H4=?B6B@ HBD@4F9 NFO. #D< A4?<K<< CDB5?9@ E 
BF>DOF<9@ H4=?4 @B:AB EBID4A<FP E6989A<S B E<EF9@9 6 HBD@4F9 TXT. �?S QFB7B 
CBE?98B64F9?PAB 6O59D<F9 Ф09;, Э:A?>@B, 6698<F9 <@S H4=?4 < A4:@<F9 
>ABC>G %>E@0=8BP. 
 BA<FBD<A7 6 E@OE?9 II D94?<;G9F CDB7D4@@AO= @B8G?P Taskmgr.exe (6 C4C>9 
C:\Windows\System32) 3»�<EC9FK9D ;484K». �<EC9FK9D ;484K BFB5D4:49F CD<?B:9A<S, 
CDBJ9EEO < E?G:5O, >BFBDO9 6 F9>GM<= @B@9AF ;4CGM9AO A4 >B@CPRF9D9. % 97B CB@BMPR 
@B:AB >BAFDB?<DB64FP CDB<;6B8<F9?PABEFP >B@CPRF9D4 <?< ;469DL4FP D45BFG CD<?B:9A<=, 
>BFBDO9 A9 BF69K4RF. 
#BE?9 ;4CGE>4 CDB7D4@@O BF>DO649FES B>AB «�<EC9FK9D ;484K Windows», EB89D:4M99 
6>?48><: #D<?B:9A<S, #DBJ9EEO, �OEFDB89=EF6<9, %9FP, #B?P;B64F9?<. 
 BA<FBD<A7 EBEFBSA<S D94?<;G9F CDB7D4@@AO= @B8G?P Dxdiag.exe (6 C4C>9 
C:\Windows\System32) 3»%D98EF6B 8<47ABEF<>< DirectX» 
"FB5D4:49F E6989A<S B >B@CBA9AF4I < 8D4=69D4I <AF9DH9=E4 CD<>?48AB7B 
CDB7D4@@<DB64A<S CD<?B:9A<= (API) Microsoft DirectX 6 E<EF9@9. #B;6B?S9F CDB69D<FP 
D45BFG ;6G>B6B= < 7D4H<K9E>B= CB8E<EF9@. 
DirectX (BF 4A7?. direct 4 CDS@B=, A9CBED98EF69AAO=) 4 QFB A45BD API (<AF9DH9=E 
CDB7D4@@<DB64A<S CD<?B:9A<=), D4;D45BF4AAOI 8?S D9L9A<S ;484K, E6S;4AAOI E 
CDB7D4@@<DB64A<9@ CB8 Microsoft Windows.  
� J9?B@, DirectX CB8D4;89?S9FES A4: 

 DirectX Graphics, A45BD <AF9DH9=EB6, D4A99 (8B 69DE<< 8.0) 89?<6L<IES A4: 
 DirectDraw : <AF9DH9=E 6O6B84 D4EFDB6B= 7D4H<><. (�7B D4;D45BF>4 846AB CD9>D4M9A4) 
 Direct3D (D3D): <AF9DH9=E 6O6B84 FDTI@9DAOI CD<@<F<6B6. 
 DirectInput: <AF9DH9=E, <ECB?P;G9@O= 8?S B5D45BF>< 84AAOI, CBEFGC4RM<I E >?46<4FGDO, 
@OL<, 8:B=EF<>4 < CD. <7DB6OI >BAFDB??9DB6. 

 DirectPlay: <AF9DH9=E E9F96B= >B@@GA<>4J<< <7D. 
 DirectSound: <AF9DH9=E A<;>BGDB6A96B= D45BFO EB ;6G>B@ (HBD@4F4 Wave) 
 DirectMusic: <AF9DH9=E 6BECDB<;6989A<S @G;O>< 6 HBD@4F4I Microsoft. 
 DirectShow: <AF9DH9=E, <ECB?P;G9@O= 8?S 66B84/6O6B84 4G8<B </<?< 6<89B 84AAOI. 
 DirectX Instruments 4 F9IAB?B7<S, CB;6B?SRM4S A4 BEAB69 @G?PF<@98<=AB7B API DirectX 
EB;8464FP < <ECB?P;B64FP CDB7D4@@AO9 E<AF9;4FBDO. � BF?<K<9 BF DX-C?47<AB6, F4><9 
CDB7D4@@O @B7GF CB?ABEFPR GCD46?SFPES CB MIDI < E?G:4F 7?46AO@ B5D4;B@ A9 8?S 
B5D45BF><, 4 8?S E<AF9;4 ;6G>4. &9IAB?B7<S DXi 5O?4 CBCG?SDA4 6 200142004 77., BEB59AAB 
6 CDB7D4@@AOI CDB8G>F4I Cakewalk, AB EB 6D9@9A9@ CDB<7D4?4 «6B=AG HBD@4FB6» 
F9IAB?B7<< VST BF Steinberg. 

 DirectSetup: K4EFP, BF69FEF69AA4S ;4 GEF4AB6>G DirectX. 
 DirectX Media Objects: D94?<;G9F HGA>J<BA4?PAGR CB889D:>G CBFB>B6OI B5N9>FB6 
(A4CD<@9D, >B8<DB6M<></89>B8<DB6M<><) 

 Direct2D : <AF9DH9=E 6O6B84 86GI@9DAB= 7D4H<>< 
#D< 6OCB?A9A<< Dxdiag.exe BF>DO649FES B>AB EB E?98GRM<@< 6>?48>4@<: %<EF9@4, (4=?O 
DirectX, �<EC?9=, �6G>,  G;O>4, �6B8, %9FP, �E?< A<K97B A9 CB@B7?B. �E9 6>?48><, >DB@9 
%<EF9@4 < (4=?O DirectX, EB89D:4F ED98EF64 8<47ABEF<><. 
 BA<FBD<A7 EBEFBSA<S D94?<;G9F CDB7D4@@AO= @B8G?P: Msconfig.exe (6 C4C>9 
C:\Windows\System32) 3 !4EFDB=>4 %<EF9@O. �?S 6OCB?A9A<SMsconfig.exe A9B5IB8<@B 
4>F<6<DB64FP C4C>G WINDOWS\pchealth\helpctr\binaries. "F>DO649FES B>AB EB E?98GRM<@< 
6>?48>4@<: "5M<9, SYSTEM.INI, WIN.INI, BOOT.INI, %?G:5O, �6FB;47DG;>4. �>?48>< 
EB89D:4F ED98EF64, CB;6B?SRM<9 <;@9ASFP >BAH<7GD4J<R "% CGF9@ BF>?RK9A<S 
(6>?RK9A<S) E<EF9@AOI >B@CBA9AFB6 < CDB7D4@@AOI @B8G?9=, BCF<@<;<DB64FP D45BFG "%, 4 
F4>:9 46FB@4F<;<DB64FP GEFD4A9A<9 A9CB?48B> CD< A4EFDB=>9 "%. 



 

 

2. #@0:B8G5A:0O G0ABL 
#@>3@0<<=K5 <>4C;8 Msinfo32, Taskmgr.exe, Dxdiag.exe, Msconfig.exe 
�0?CAB8B5 =0 2K?>;=5=85 <>4C;8 Msinfo32, Taskmgr.exe, Dxdiag.exe. %25@=8B5 
?>O282H85AO >:=0 «%2545=8O > A8AB5<5», «%@54AB2> 4803=>AB8:8 DirectX» 8 
«�8A?5BG5@ 7040G» =0 ?0=5;L 7040G. 

1. $4;69DA<F9 B>AB @B8G?S «%6989A<S B E<EF9@9» < CBE?98B64F9?PAB CDBE@BFD<F9 6E9 
>4F97BD<< E6989A<=. #D< QFB@ B5D4F<F9 6A<@4A<9 A4 FB, KFB 7?B54?PAB 6E9 >4F97BD<< 89?SFES 
A4 K9FOD9 >?4EE4 «$9EGDEO 4CC4D4FGDO», «�B@CBA9AFO», «#DB7D4@@A4S ED984» < 
«#4D4@9FDO B5B;D964F9?S». !4<5B?99 CB?9;AO@< E FBK>< ;D9A<S E9F96B7B 
48@<A<EFD<DB64A<S S6?SRFES >4F97BD<< «�BAH?<>FO/%B6@9EFAB9 <ECB?P;B64A<9» < 
«#D9DO64A<S» 6 >?4EE9 «$9EGDEO 4CC4D4FGDO», >4F97BD<S «%9FP» 6 >?4EE9 «�B@CBA9AFO», 4 
F4>:9 >4F97BD<< «#9D9@9AAO9 ED98O», «%9F96O9 CB8>?RK9A<S» < «%?G:5O» 6 >?4EE9 
«#DB7D4@@A4S ED984». !9B5IB8<@B BF@9F<FP, KFB G>4;4AAO9 >?4EEO D9EGDEB6 S6?SRFES 
J9AAO@ <EFBKA<>B@ E<EF9@AB= <AHBD@4J<<, CBE>B?P>G CB;6B?SRF BFE?9:<64FP 4CC4D4FAO9 
< CDB7D4@@AO9 <;@9A9A<S >4> ?B>4?PAB, F4> < G84?9AAB. #BE?98A99 @B:9F 5OFP 
BEGM9EF6?9AB CBED98EF6B@ 6O5BD4 «'84?9AAO= >B@CPRF9D&» 6 @9AR «�<8». �DB@9 FB7B, 
BF89?PAO= <AF9D9E @B:9F CD98EF46?SFP <AHBD@4J<S, EB5D4AA4S 6 >?4EE9 «#4D4@9FDO 
B5B;D964F9?S». 

2. �O59D<F9 «�GDA4? E6989A<= B E<EF9@9» 6 @9AR «�<8» < <;GK<F9 97B A4 CD98@9F >4><9 
D9EGDEO 4CC4D4FGDO < CDB7D4@@AO9 >B@CBA9AFO ;489=EF6B64AO 6 F9>GM<= @B@9AF 6 
E<EF9@9. 

3. $4;69DA<F9 B>AB E?98GRM97B E<EF9@AB7B @B8G?S «�<47ABEF<>4 DirectX», CD98A4;A4K9AAB7B 
8?S 8<47ABEF<DB64A<S 4CC4D4FAOI < CDB7D4@@AOI >B@CBA9AFB6 >B@CPRF9D4, 
CD<@9ASRM<IES 8?S CB889D:>< ED98EF6 @G?PF<@98<4 6 <7D4I < H<?P@4I, < CBE?98B64F9?PAB 
<;GK<F9 6E9 97B 6>?48><. !4 6>?48>4I «�<EC?9=», «�6G>» < « G;O>4» BEGM9EF6<F9 CDB69D>G 
EBBF69FEF6GRM<I CDB7D4@@AOI EBEF46?SRM<I DirectX, 4 <@9AAB, <AF9DH9=EB6 DirectDraw, 
DirectSound < DirectMusic. %BID4A<F9 6E9 E6989A<S 6 F9>EFB6O= H4=? 8?S BFK9F4. "5D4F<F9 
6A<@4A<9 A4 FB, KFB E<EF9@AO= @B8G?P «�<47ABEF<>4 DirectX» F4>:9 @B:9F 5OFP 6O;64A <; 
@9AR «%9D6<E» CDB7D4@@AB7B @B8G?S «%6989A<S B E<EF9@9». 

4. 'A<69DE4?PAO= E<EF9@AO= @B8G?P «�<EC9FK9D ;484K» >4> CD46<?B S6?S9FES A4<5B?99 K4EFB 
<ECB?P;G9@O@ >B@CBA9AFB@ "%, CD98A4;A4K9AAO@ 8?S 8<47ABEF<>< < @BA<FBD<A74 
BEAB6AOI 4CC4D4FAB-CDB7D4@@AOI D9EGDEB6 E<EF9@O, F4><I >4> J9AFD4?PAB7B CDBJ9EEBD4, 
BC9D4F<6AB= C4@SF<, E<EF9@AOI CDBJ9EEB6. � K4EFABEF<, QFBF @B8G?P CB;6B?S9F GCD46?SFP 
CD<?B:9A<S@< < CDBJ9EE4@< 6 BC9D4F<6AB= C4@SF<, EA<@4FP <I E 6OCB?A9A<S < A4;A4K4FP 
AB6B9 ;A4K9A<9 >?4EE4 CD<BD<F9F4. $4;69DA<F9 B>AB E<EF9@AB7B @B8G?S «�<EC9FK9D ;484K» < 
CBE?98B64F9?PAB B;A4>B@PF9EP EB 6E9@< 97B 6>?48>4@< < @9AR. �OCB?A<F9 E?98GRM<9 
89=EF6<S: 

 A4 6>?48>4I «#D<?B:9A<S» < «#DBJ9EEO» B5D4F<F9 6A<@4A<9 A4 >B?<K9EF6B D45BF4RM<I 
CD<?B:9A<= < 4>F<6AOI CDBJ9EEB6, 

 DS8B@ E E<EF9@AO@ @B8G?9@ «�<EC9FK9D ;484K» D4;69DA<F9 @B8G?P «%6989A<S B E<EF9@9» < 
BF>DB=F9 >4F97BD<R «�OCB?AS9@O9 ;484K<» 6 >?4EE9 «#DB7D4@@A4S ED984», 

 6 @9AR «�<8» 6 @B8G?9 «�<EC9FK9D ;484K» 8B546PF9 E?98GRM<9 EFB?5JO EK9FK<>B6: «C4@SFP 
3 @4>E<@G@», «B5N9@ 6<DFG4?PAB= C4@SF<», «54;B6O= CD<BD<F9F», «EK9FK<> CBFB>B6», 

 6 @B8G?9 «�<EC9FK9D ;484K» <;@9A<F9 54;B6O= CD<BD<F9F CDBJ9EE4 Dxdiag.ex9 A4 CD<BD<F9F 
D94?PAB7B 6D9@9A<, C9D9=8<F9 6 B>AB @B8G?S «%6989A<S B E<EF9@9», 6 @9AR «�<8» B5AB6<F9 
E<EF9@AGR <AHBD@4J<R < B5D4F<F9 6A<@4A<9 A4 FB, >4> <;@9A<?BEP ;A4K9A<9 6 EFB?5J9 
«#D<BD<F9F» 6 >4F97BD<< «�OCB?AS9@O9 ;484K<», 

 A4 6>?48>9 «#D<?B:9A<S» EA<@<F9 E 6OCB?A9A<S ;484K< «%6989A<S B E<EF9@9» < «%D98EF64 
8<47ABEF<>< DirectX», 4 A4 6>?48>9 «#DBJ9EEO» ;469DL<F9 CDBJ9EE Taskmgr.exe. 

5. #D< 6OCB?A9A<< ;484A<= E9>J<< <ECB?P;G=F9 E?98GRM<9 <AEFDG>J<<: 
 C9D9A9E<F9 CBE?98B64F9?PABEFP 6OCB?AS9@OI 89=EF6<= CB >4:8B@G <; CGA>FB6 1-5 6 BFK9F 
(6B;@B:AB CD<6989A<9 7D4H<K9E><I HD47@9AFB6, E89?4AAOI E Q>D4A4, 6 >4K9EF69 
89@BAEFD4J<BAAB7B @4F9D<4?4), 



 

 

 D9;G?PF4FO B;A4>B@?9A<S E 6B;@B:ABEFS@< E<EF9@AB7B @B8G?S «�<EC9FK9D ;484K» ;4A9E<F9 6 
F45?. 1 < 2. 

 E89?4=F9 6O6B8 B CDB89?4AAB= D45BF9 < ;4C<L<F9 97B 6 BFK9F. 
&01;8F0 1. $9;G?PF4FO B;A4>B@?9A<S E «�<EC9FK9DB@ ;484K» 

№ C.C. "1I0S A8AB5<=0S 8=D>@<0F8S �>;8G5AB2> 

1 $45BF4RM<I CD<?B:9A<=: 
 

2 �>F<6AOI CDBJ9EEB6: 
 

3 �>F<6AOI CBFB>B6: 
 

4 �9E>D<CFBDB6: 
 

&01;8F0 2. $9;G?PF4FO B;A4>B@?9A<S E «�<EC9FK9DB@ ;484K» 

№ C.C. 

'0AB=0S A8AB5<=0S 8=D>@<0F8S 

�<S >1@070, .exe 
�8@B. ?0<SBP, 
�1 �=0G5=85 ?@8>@8B5B0 

1 Taskmgr 
  

2 Dxdiag 
  

3. �>=B@>;L=K5 2>?@>AK 
1. +FB A4;O649FES @BA<FBD<A7B@? 
2. +9@ BF?<K49FES  BA<FBD<A7 C4D4@9FDB6 <  BA<FBD<A7 EBEFBSA<S? 
3. �4>B= CDB7D4@@AO= @B8G?P D94?<;G9F  BA<FBD<A7 C4D4@9FDB6?  BA<FBD<A7 EBEFBSA<S? 
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'EFD4A9A<9 A9<ECD46ABEF< :9EF>B7B 8<E>4 4 8BEF4FBKAB E9DP9;AB9 ;4ASF<9, >BFBDB9 A9 
6E9784 ;4>4AK<649FES CB?AO@ GEC9IB@. �9?B GE?B:AS9FES 9M9 < F9@, KFB 6 5B?PL<AEF69 
E?GK496 A4 :9EF>B@ 8<E>9 ;4C<E4AO 64:AO9 84AAO9, >BFBDO9, K4M9 6E97B, A9 5O?< 6 AG:AO= 
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A96B;@B:A4, 4 CD< CB8>?RK9A<< 97B 6 >4K9EF69 6FBD<KAB7B A9 BFB5D4:49FES EB89D:<@B9 
?B7<K9E><I 8<E>B6 <?< E4@< 8<E><. %4@B9 <AF9D9EAB9, KFB F4>B= 6<AK9EF9D >BDD9>FAB 
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A4CD<@9D 8ODO A4 @<>DBEI9@4I, 6OS6?SRF CD< 6A9LA9@ BE@BFD9. � QFB@ E?GK49 C9D98 
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D4EC4D>B6>< 7B?B6B>. !4<5B?99 69DBSFA4S CD<K<A4 84AAB= A9<ECD46ABEF< - 6OIB8 <; EFDBS 
79A9D4FBD4 LC<A89?PAB7B 86<74F9?S <?< E<EF9@O CB;<J<BA<DB64A<S 7B?B6B>. �B;@B:AB 
F4>:9 CB6D9:89A<9 >4FGL>< CB;<J<BA<DB64A<S, >BFBD4S D4;@9M9A4 A4 5?B>9 7B?B6B>. 
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@<>DBEI9@O >BAFDB??9D4 <?< @9I4A<K9E>B9 CB6D9:89A<9 >BAF4>FAB= 7DGCCO, > >BFBDB= 
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�M9 B8<A 64D<4AF - E5B=AO9 E9>FBDO 6 ;47DG;BKAB= B5?4EF< 6<AK9EF9D4. &4>GR E<FG4J<R 6O 
E@B:9F <ECD46<FP E4@BEFBSF9?PAB. "CD989?<6 EBEFBSA<9 :9EF>B7B 8<E>4, CB8>?RK<@ L?9=H 
84AAOI. &9C9DP @B:AB A9 FB?P>B GE?OL4FP <;84649@O9 :9EF><@ 8<E>B@ ;6G><, AB < G6<89FP 
A4 Q>D4A9 EBB5M9A<S B5 BL<5>4I 6 IB89 D45BFO 6<AK9EF9D4. �B;@B:AO E?98GRM<9 BEAB6AO9 
E<FG4J<<. 

- #BS6?9A<9 EBB5M9A<= F<C4 Invalid Drive Specification. &4><9 EBB5M9A<S B;A4K4RF, KFB 6 
BIOS ;4C<E4A4 A969DA4S <AHBD@4J<S B C4D4@9FD4I GEF4AB6?9AAB7B 6<AK9EF9D4 <?< :9 BA 
A969DAB D4ECB;A49FES. #BE?98A<= 64D<4AF 7B6BD<F B D4;DGL9A<< E?G:95AB= <AHBD@4J<< 
<?< B CB6D9:89A<< 7B?B6B>. �B;@B:A4 F4> :9 CB?B@>4 >BAF4>FB6 <AF9DH9=E4 A4 C?4F9 
>BAFDB??9D4 <?< 6 E4@B@ L?9=H9 84AAOI. 

- #BS6?9A<9 EBB5M9A<= F<C4 Disk Boot Failure. 1FB B8AB;A4KAB 7B6BD<F B FB@, KFB 
CB6D9:89A4 MBR (Master Boot Record) 4 BEAB6A4S ;47DG;BKA4S ;4C<EP. 



 

 

- #BS6?9A<9 EBB5M9A<= F<C4 Boot Disk Failed. %4@4S 69DBSFA4S CD<K<A4 4 A4?<K<9 
E5B=AOI E9>FBDB6 A4 AG?96B= 8BDB:>9, 6E?98EF6<9 K97B ;47DG;>4 E :9EF>B7B 8<E>4 
A96B;@B:A4. "% ABD@4?PAB D4ECB;A4RF :9EF><= 8<E>, B8A4>B =5 >B>1@0605B 
;>38G5A:85 8<E><. �E?< <E>?RK<FP 64D<4AF FB7B, KFB 6<AK9EF9D CDBEFB A9 D4;5<F A4 
?B7<K9E><9 8<E><, FB BEAB6AB= CD<K<AB= F4>B= A9<ECD46ABEF< S6?S9FES A4?<K<9 E5B=AOI 
8<E>B6 6 E<EF9@AB= B5?4EF< <?< D4;DGL9A<9 H4=?B6B= E<EF9@O, EB89D:4M9= <AHBD@4J<R B 
F9>GM9= >BAH<7GD4J<< 8<E>B6. � QFB@ E?GK49 E?98G9F ;4AB6B D4;5<FP 6<AK9EF9D A4 
?B7<K9E><9 8<E><, CBE?9 K97B BFHBD@4F<DB64FP 97B.  B:AB F4>:9 5B?99 89F4?PAB <;GK<FP 
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>?<>A<F9 #�  A4 <AF9D9EGRM9@ 64E 8<E>9, 6O59D<F9 %2>9AB20► %5@28A ►�K?>;=8BL 
?@>25@:C& � BF>DO6L9@ES B>A9 GEF4AB6<F9 FD95G9@O9 C4D4@9FDO CDB69D>< < ;4CGEF<F9 
8<47ABEF<>G A4 6OCB?A9A<9. 

� Windows-7: «#GE>» ► «�E9 CDB7D4@@O» ► «%F4A84DFAO9» ► «%?G:95AO9» ► «"K<EF>4 
8<E>4» <?< E>4K4=F9 < GEF4AB6<F9 TreeSize Free. 

- �5D@03<5=B0F8O D09;>2 E CB@BMPR EF4A84DFAOI GF<?<F <?< GF<?<F EFBDBAA97B 
CDB<;6B8<F9?S. (D47@9AF4J<S 4 QFB D4;5<F<9 B8AB7B H4=?4 A4 A9E>B?P>B HD47@9AFB6 < 
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EC9J<H<>< ;4C<E< <AHBD@4J<<. �9HD47@9AF4J<S 4 EBBF69FEF69AAB, EB98<A9A<9 HD47@9AFB6 
B8AB7B H4=?4. �E?< 8<E> 89HD47@9AF<DB64A, FB E>BDBEFP 8BEFGC4 > <AHBD@4J<< 
G69?<K<649FES. %B 6D9@9A9@ HD47@9AF4J<S AB6OI H4=?B6 EAB64 CD<6B8<F > ;4@98?9A<R 
D45BFO, 6 QFB@ E?GK49 CDBJ9EE 89HD47@9AF4J<< E?98G9F CB6FBD<FP. 
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&9@C9D4FGD4 >4> A<KFB 8DG7B9 6?<S9F A4 EBEFBSA<9 CDB<;6B8<F9?PABEF< :9EF>B7B 8<E>4. � 
D9;G?PF4F9 CB6OL9A<S F9@C9D4FGDO @B7GF CBEFD484FP 6AGFD9AA<9 >B@CBA9AFO >BAFDB??9D4, 
KFB CD<6989F > CBS6?9A<R E9DP9;AOI A9<ECD46ABEF9=. 1FB7B 6CB?A9 8BEF4FBKAB 8?S 
B59EC9K9A<S, CB >D4=A9= @9D9, ?B7<K9E>B7B ";8BDB6PS" :9EF>B7B 8<E>4. 
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4. +9@ BCD989?S9FES A48T:ABEFP HDD? 
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6. !4;B6<F9 <AF9DH9=EO CB8>?RK9A<S HDD (6AGFD9AA<I < 6A9LA<I). 
7. +FB CDB<EIB8<F CD< HBD@4F<DB64A<< :TEF><I 8<E>B6? 



 

 

8. �4><9 6<8O HBD@4F<DB64A<S 6O ;A49F9? �?S >4><I ABE<F9?9= EGM9EF6G9F 6B;@B:ABEFP 
EB;84A<S ?B7<K9E><I 8<E>B6? 

9. !4;B6<F9 6<8O A9<ECD46ABEF9= HDD. 
10.  !4;B6<F9 @9DO CDBH<?4>F<>< HDD, BI4D4>F9D<;G=F9 <I. 
11. " KT@ 7B6BD<F CBS6?9A<9 EBB5M9A<S Disk Boot Failure? 

12. �4>B64 CD<K<A4 6B;A<>AB69A<S E<FG4J<< �2830B5;P =5 @0A:@CG8205BAS, =8:0:8E 72C:>2 
=5 A;OH=>? 

13. �4>B64 CD<K<A4 CBS6?9A<S EBB5M9A<S Invalid Drive Specification? 

14. �4>B64 CD<K<A4 6B;A<>AB69A<S E<FG4J<< �2830B5;P @0A:@CG8205BAS, B8A4>B 48A: =5 
>?@545;S5BAS <?< >?@545;S5BAS =525@=>? 
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&5;L: 84FP BCD989?9A<9 CBASF<R 8<47ABEF<>4; B;A4>B@<FPES E >B@C?9>EB@ @9DBCD<SF<=, 
BFABESM<IES > 8<47ABEF<>9 D9;9D6G4DB6, B59EC9K<64RM<I CB889D:4A<9 D45BFBECBEB5AB7B 
EBEFBSA<S $�%. 

�040G8: ;A4FP 6<8O 8<47ABEF<K9E>B7B >BAFDB?S, FD95B64A<S CB CB87BFB6>9 D9;9D6G4D4 > 
8<47ABEF<>9, >4><@ B5D4;B@ CDB6B8SFES BE@BFDO 6E9I >BAEFDG>J<= $�%. 

&5@<8=K 8 >?@545;5=8O 

�<47ABEF<>4 3 >B@C?9>E @9DBCD<SF<= CB CB?GK9A<R < B5D45BF>9 <AHBD@4J<<, GEF4AB6?9A<S 
F9IA<K9E>B7B EBEFBSA<S < CD<ASF<S D9L9A<S CB 84?PA9=L9@G <ECB?P;B64A<R. 

�<47ABEF<K9E><= >BAFDB?P 3 EB5OF<9, CDB6B8<@B9 8?S CB?GK9A<S < B5D45BF>< <AHBD@4J<<, 
GEF4AB6?9A<R F9IA<K9E>B7B EBEFBSA<S < CD<ASF<S D9L9A<S CB 84?PA9=L9@G <ECB?P;B64A<R 
$�%. 

"5E?98B64A<9 3 >B@C?9>E @9DBCD<SF<= CB 6A9LA9@G < 6AGFD9AA9@G < 6AGFD9AA9@G BE@BFDG 
D9;9D6G4D4 < F9DD<FBD<= 6 CD989?4I 97B B564?B64A<S. 

�9H9>FBE>BC<S 3 EB6B>GCABEFP @9DBCD<SF<= CB B5A4DG:9A<R 6AGFD9AA<I < CB69DIABEFAOI 
89H9>FB6 6 79B@9FD<K9E>B= HBD@9 F9?4 D9;9D6G4D4 < 6 @9F4??9 59; 97B D4;DGL9A<S. 

&9IA<K9E>B9 B5E?G:<64A<9 3 >B@C?9>E BC9D4J<= CB CB889D:4A<R D45BFBECBEB5ABEF< $�%. 

$9@BAF - >B@C?9>E BC9D4J<= CB 6BEEF4AB6?9A<R <ECD46ABEF9= < 6BEEF4AB6?9A<S D9EGDE4 
D9;9D6G4D4 < 97B Q?9@9AFB6. 

�4C<F4?PAO= D9@BAF 3 D9@BAF, 6OCB?A9AAO= 8?S 6BEEF4AB6?9A<S <ECD46ABEF9= < CB?AB7B 
<?< 5?<;>B7B > CB?AB@G 6BEEF4AB6?9A<S D9EGDE4 D9;9D6G4D4. 
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#B EDB>4@ CDB6989A<S 8<47ABEF<K9E><= >BAFDB?P D9;9D6G4DB6 89?<FES A4 BK9D98AB= < 
6A9BK9D98AB=. �A9BK9D98A4S 8<47ABEF<>4 D9;9D6G4DB6 CDB6B8<FES 6 E?98GRM<I E?GK4SI: 

 CBE?9 464D<< <?< CB:4D4 A4 D9;9D6G4D9; 
 CD< 8BEF<:9A<< EDB>4 4@BDF<;4J<<. 

� CDBJ9EE9 Q>EC?G4F4J<< >4:8O= D9;9D6G4D 8B?:9A CB869D74FPES CB?AB= < K4EF<KAB= 
8<47ABEF<>9 6 ;46<E<@BEF< BF 97B F9IA<K9E>B7B EBEFBSA<S, GE?B6<= < D9:<@B6 Q>EC?G4F4J<<. 

#B?A4S 8<47ABEF<>4 CDB6B8<FES A9 D9:9 1 D4;4 6 10 ?9F. +4EF<KA4S 3 A9 D9:9 1 D4;4 6 5 ?9F. 
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CB889D:>G CB?<F<>< B5D4FAB= ;4C<E< >QL4, CB6OL9A<9 CDB<;6B8<F9?PABEF< < 

B59EC9K9A<9 8BCB?A<F9?PAOI HGA>J<BA4?PAOI 6B;@B:ABEF9=.  

,<A4 84AAOI - 64-5<FA4S, 8?S CB6OL9A<S CDB<;6B8<F9?PABEF< B5@9A4 E 

C4@SFPR. 

$0AH8@5=8O 0@E8B5:BC@K 

#DBJ9EEBDO Pentium (< 5B?99 EF4DL<9) <@9RF DS8 D4EL<D9A<= 

BFABE<F9?PAB 54;B6B= 4DI<F9>FGDO 32-D4;DS8AOI CDBJ9EEBDB6 < 99 D4;6<F<S 6 

CDBJ9EEBD4I K9F69DFB7B CB>B?9A<S, CBS6?SRM<IES CB @9D9 EB69DL9AEF6B64A<S 

@B89?9=. �?S 6B;@B:ABEF< CB?GK9A<S E6989A<= B A<I 6 E<EF9@G >B@4A8 

6>?RK9A4 <AEFDG>J<S CPUID, CB;6B?SRM4S CDB7D4@@AB 6 ?R5B= @B@9AF 

6D9@9A< (4 A9 FB?P>B ED4;G CBE?9 E<7A4?4 RESET) CB?GK<FP E6989A<S B >?4EE9, 

@B89?< < 4DI<F9>FGDAOI BEB59AABEFSI >BA>D9FAB7B CDBJ9EEBD4. 

� 8BCB?A9A<9 > 54;B6B= 4DI<F9>FGD9 32-D4;DS8AOI CDBJ9EEBDB6, Pentium 

<@99F A45BD D97<EFDB6, EC9J<H<K9E><I 8?S @B89?< 4 MSR (Model Specific 

Registers). � <I K<E?B 6IB8<F 7DGCC4 F9EFB6OI D97<EFDB6 (TR1...TR12), ED98EF64 

@BA<FBD<A74 CDB<;6B8<F9?PABEF<, D97<EFDO-H<>E4FBDO 48D9E4 < 84AAOI J<>?4, 

6O;646L97B ED454FO64A<9 >BAFDB?S @4L<AAB= BL<5><. !4;64A<9 QFB= 7DGCCO 

D97<EFDB6 G>4;O649F A4 6B;@B:AGR <I A9EB6@9EF<@BEFP 8?S D4;AOI >?4EEB6 

(Pentium < Pentium Pro) < 84:9 @B89?9= CDBJ9EEBDB6. #DB7D4@@4, <I 

<ECB?P;GRM4S, 8B?:A4 BC<D4FPES A4 E6989A<S B CDBJ9EEBD9, CB?GK9AAO9 E 

CB@BMPR <AEFDG>J<< CPUID. 

%D98EF64 @BA<FBD<A74 CDB<;6B8<F9?PABEF< 6>?RK4RF F4=@9D D94?PAB7B 

6D9@9A< < EK9FK<>< EB5OF<=. &4=@9D TSC (Time Stamp Counter) CD98EF46?S9F 

EB5B= 64-5<FAO= EK9FK<>, <A>D9@9AF<DG9@O= E >4:8O@ F4>FB@ S8D4 

CDBJ9EEBD4. �?S KF9A<S 97B EB89D:<@B7B CD98A4;A4K9A4 <AEFDG>J<S RDTSC. 



 

 

%K9FK<>< EB5OF<= CTRO, CTR1 D4;DS8ABEFPR CB 40 5<F CDB7D4@@<DGRFES 

A4 CB8EK9F EB5OF<= D4;?<KAOI >?4EEB6, E6S;4AAOI E L<AAO@< BC9D4J<S@<, 

<ECB?A9A<9@ <AEFDG>J<=, EB5OF<S@< 6B 6AGFD9AA<I G;?4I, E6S;4AAOI E 

D45BFB= >BA69=9DB6, >QL4, >BAFDB?9@ FBK9> BEF4AB64 < F. C. ,9EF< 5<FAO9 CB?S 

F<CB6 EB5OF<= CB;6B?SRF >4:8B@G <; EK9FK<>B6 A9;46<E<@B A4;A4K<FP CB8EK9F 

EB5OF<= <; B5L<DAB7B EC<E>4. %BEFBSA<9 EK9FK<>B6 @B:9F 5OFP 

CD98GEF4AB6?9AAB < EK<F4AB CDB7D4@@AB. 

&9EFB6O9 D97<EFDO CB;6B?SRF GCD46?SFP 5B?PL<AEF6B@ HGA>J<BA4?PAOI 

G;?B6 CDBJ9EEBD4, B59EC9K<64S 6B;@B:ABEFP 69EP@4 CB8DB5AB7B F9EF<DB64A<S 

<I D45BFBECBEB5ABEF<. % CB@BMPR 5<F D97<EFD4 TR12 @B:AB ;4CD9F<FP AB6O9 

4DI<F9>FGDAO9 E6B=EF64 (CD98E>4;4A<9 < FD4EE<DB6>G 69F6?9A<=, C4D4??9?PAB9 

6OCB?A9A<9 <AEFDG>J<=), 4 F4>:9 D45BFG C9D6<KAB7B >QL4: 

 �<F 0 4 NBP (No Branch Prediction) 4 ;4CD9M49F ;4CB?A9A<9 

5GH9D4 �$�. #D< QFB@ CD9:A<9 6IB:89A<S CDB8B?:4RF 89=EF6B64FP, 8?S 

CB?AB7B BF>?RK9A<S CD98E>4;4A<S A9B5IB8<@B ;47DG;<FP D97<EFD CR3 

(QFB 6O;B69F E5DBE F45?<JO 69F6?9A<=).  

 �<F 1 4 TR 4 D4;D9L49F HBD@<DB64A<9 EC9J<4?PAB7B J<>?4 

EBB5M9A<S B 69F6?9A<<.  

 �<F 2 4 SE (Single Pipe Execution) 4 ;4CD9M49F D45BFG 6FBDB7B 

>BA69=9D4 (BF@9AS9F C4DAB9 <ECB?A9A<9 <AEFDG>J<=).  

 �<F 3 4 (3 (Cache Inhibit) - ;4CD9M49F ;4CB?A9A<9 EFDB> C9D6<KAB7B 

>QL4.  

 �<F 9 4 ITR (10 Trap Restart) 4 D4;D9L49F CB889D:>G D9EF4DF4 

<AEFDG>J<= 66B84/6O6B84 CD< CD9DO64A<SI SMI.  

�2CE?@>F5AA>@=K5 A8AB5<K 

#DBJ9EEBDO Pentium, A4K<A4S EB 6FBDB7B CB>B?9A<S, <@9RF EC9J<4?PAO9 

<AF9DH9=EAO9 ED98EF64 8?S CBEFDB9A<S 86GICDBJ9EEBDAOI E<EF9@. �AF9DH9=E 

CB;6B?S9F A4 B8AB= ?B>4?PAB= E<EF9@AB= L<A9 GEF4A46?<64FP 864 CDBJ9EEBD4, 

CDG QFB@ CBKF< 6E9 <I B8AB<@9AAO9 6O6B8O CDBEFB A9CBED98EF69AAB 

B5N98<ASRFES *9?PR B5N98<A9A<S S6?S9FES ?<5B <ECB?P;B64A<9 E<@@9FD<KAB= 

@G?PF<CDBJ9EEBDAB= B5D45BF>< SMP (Symmetric Multi-Processing), ?<5B 



 

 

CBEFDB9A<9 HGA>J<BA4?PAB <;5OFBKAOI E<EF9@ FRC (Functional Redundancy 

Checking). 

� E<EF9@9 E SMP >4:8O= CDBJ9EEBD 6OCB?AS9F E6BR ;484KG, CBDGK9AAGR 

9@G BC9D4J<BAAB= E<EF9@B=. #B889D:>G SMP <@9RF F4><9 "%, >4> Novell Net 

Ware, Widows NT, OS/2. 

#@>F5AA>@K Pentium Pro 8 Pentium II 

"F CDBJ9EEBD4 Pentium Pro CD<ASFB BFEK<FO64FP A4K4?B L9EFB7B 

CB>B?9A<S % FBK>< ;D9A<S CD<AJ<C4 BD74A<;4J<< 6OK<E?9A<=, 7?46AB9 BF?<K<9 

CB>B?9A<S ;4>?RK49FES 6 CD<@9A9A<< 8<A4@<K9E>B7B <ECB?A9A<S, CD< >BFBDB@ 

6AGFD< CDBJ9EEBD4 <AEFDG>J<< @B7GF <ECB?ASFPES A9 6 FB@ CBDS8>9 (out of 

order), >BFBDO= CD98CB?4749F CDB7D4@@AO= >B8.  

#DBJ9EEBD Pentium Pro (P6) BFABE<F9?PAB >?4EE<K9E>B7B CDBJ9EEBD4 

Pentium <@99F E?98GRM<9 GEB69DL9AEF6B64A<S: 

 #D<@9A9AB 8<A4@<K9E>B9 <ECB?A9A<9 4 >B@5<A4J<S @9FB8B6 

CD98E>4;4A<S @AB:9EF69AAOI 69F6?9A<=, 4A4?<;4 CDBIB:89A<S 84AAOI < 

6<DFG4?PAB7B 6OCB?A9A<S. #D< QFB@ >B@4A8O, A9 ;46<ESM<9 BF D9;G?PF4FB6 

CD98O8GM<I BC9D4J<=, @B7GF 6OCB?ASFPES 6 <;@9A9AAB@ CBDS8>9, AB 

CBE?98B64F9?PABEFP 6O7DG;>< D9;G?PF4FB6 6 C4@SFP < CBDFO 5G89F 

EBBF69FEF6B64FP <EIB8AB@G CDB7D4@@AB@G >B8G.  

 #D<@9A9A4 4DI<F9>FGD4 86B=AB= A9;46<E<@B= L<AO, CB6OL4RM4S 

EG@@4DAGR CDBCGE>AGR ECBEB5ABEFP. "8A4 L<A4 4 E<EF9@A4S 4 E?G:<F 8?S 

B5M9A<S S8D4 E BEAB6AB= C4@SFPR < <AF9DH9=EAO@< GEFDB=EF64@<, 8DG74S 4 

6AGFD9AASS 4 CD98A4;A4K9A4 <E>?RK<F9?PAB 8?S B5@9A4 EB 6FBD<KAO@ >QL9@.  

 � >BDCGE9 CDBJ9EEBD4 <AF97D<DB64A E<AIDBAAO= L2->QL B5N9@B@ 256-

512 �54=F, CB8>?RK9AAO= > 6AGFD9AA9= L<A9.  

 � E<EF9@G >B@4A8 66989AO <AEFDG>J<< GE?B6AB= C9D9EO?>< 84AAOI, 

CB;6B?SRM<9 EB>D4F<FP >B?<K9EF6B GE?B6AOI C9D9IB8B6.  

�?S CB6OL9A<S 8BEFB69DABEF< L<A4 CB889D:<649F �%%->BAFDB?P. 

#>@O4>: 2K?>;=5=8O @01>BK 

1. �4CGEF<FP CDB7D4@@G Everest ("5M4S C4C>4\LAI) 

2. !4=F< < ;4C<E4FP  6 F9FD48P I4D4>F9D<EF<>< CDBJ9EEBD4 (*#): 



 

 

2.1.  &<C *#. 

3.1. �EIB8A4S K4EFBF4. 

2.3.  �1,  

2.4.  &9IAB?B7<K9E><= CDBJ9EE (D4EEFBSA<9 @9:8G 8BDB:>4@< 6 A4AB@9FD4I) 

2.5.  $4;@9D >BDCGE4 

2.6.  �B?<K9EF6B >BAF4>FB6 (pin) 

2.7.  !4CDS:9A<9 C<F4A<S S8D4 *# 

2.8.   4>E<@4?PAB 6B;@B:A4S F9@C9D4FGD4 S8D4 

2.9.  &9>GM4S F9@C9D4FGD4 *# 

 #DB69EF< F9EF<DB64A<9 B5M9= CDB<;6B8<F9?PABEF< CDBJ9EEBD4 (&9EF 3 CPU 

Queen) < BF69F<FP A4 6BCDBE: A4 >4>B@ @9EF9 A4IB8<FES *# 6 DS8G <;69EFAOI 

CDB7D4@@9 Everest CDBJ9EEBDB6. 

%>45@60=85 >BG5B0. 
 "FK9F B ?45BD4FBDAB= D45BF9 8B?:9A EB89D:4FP: 

 J9?P D45BFO;  

 <A8<6<8G4?PAB9 ;484A<9;  

 BC<E4A<9 6OCB?A9A<S <A8<6<8G4?PAB7B ;484A<S;  

 BF69FO A4 >BAFDB?PAO9 6BCDBEO;  

 6O6B8O.  

�>=B@>;L=K5 2>?@>AK 

1. #BSEA<F9 4?7BD<F@ 6OCB?A9A<S >B@4A8 CDBJ9EEBDB@.  

2. �B784 *# @B:9F A4K4FP CDB7D4@@G B5E?G:<64A<S CD9DO64A<S?  

3. �4>B= <; D97<EFDB6 6IB8<F 6 EBEF46 ��'?  

4. +9@ BCD989?S9FES D4;DS8ABEFP D97<EFD4? 

5. "CD989?<F9 64:AO9 I4D4>F9D<EF<>< 8?S CDBJ9EEBD4.  

6. �4><9 BEAB6AO9 C4D4@9FDO 6>?RK4RF 6 CBASF<9 CDB<;6B8<F9?PABEF< 

>B@CPRF9DAB= E<EF9@O? 

  



 

 

#@0:B8G5A:0O @01>B0   53  

�57>?0A=>ABL 8 :>=D845=F80;L=>ABL 8=D>@<0F88 (8A?>;L7>20=85 
0=B828@CA=KE ?@>3@0<<) 

&5;L 70=OB8O: <;GK<FP >?4EE<H<>4J<R 6<DGEB6, ECBEB5O <I D4ECDBEFD4A9A<S, ECBEB5O 
5BDP5O E A<@<; <;GK<FP >?4EE<H<>4J<R < A4;A4K9A<9 4AF<6<DGEAOI CDB7D4@@. 
 

&5>@5B8G5A:85 >A=>2K @01>BK: 
!4<5B?99 ;4M<M9AAO= >B@CPRF9D 4 QFB FBF >B@CPRF9D, >BFBDO= BF>?RK9A BF E9F< < ;4C9DF 

6 E9=H. 
#>=SB85 28@CA0. 
"H<J<4?PAB9 CBS6?9A<9 C9D6B7B >B@CPRF9DAB7B 6<DGE4 84F<DG9FES 1981 7B8B@, ;48B?7B 

8B 6OIB84 C9D6B= 69DE<< Microsoft Windows. 1FBF 6<DGE, ;4@4E><DB64AAO= CB8 
>B@CPRF9DAGR <7DG, 4F4>B64? A4<5B?99 CBCG?SDAO= >B@CPRF9D FB7B 6D9@9A< 4 Apple II. 
$4ECDBEFD4AS?ES BA E K9D9C4LP9= E>BDBEFPR (E CB@BMPR 8<E>9F). 

%B7?4EAB CB8EK9F4@ Q>EC9DFB6, B5N9@ malware (B5M9CD<ASFB9 A4;64A<9 6E9I 6<8B6 
6D98BABEAOI CDB7D4@@) 6B;D4EF49F 5B?99 K9@ A4 15 % 6 7B8. %B7?4EAB 84AAO@ >B@C4A<< 
Sophos, D4;D45BFK<>4 4AF<6<DGEAOI CDB7D4@@, >4:8O= 89AP CBS6?SRFES CD<@9DAB 30 AB6OI 
6<DGEB6, 4 C9D9K9AP 4>F<6AOI 6<DGEB6 CBCB?AS9FES 10 FOE. AB6OI A4<@9AB64A<= 6 7B8. 

�<DGE 4 QFB K4EFP CDB7D4@@AB7B >B84, >BFBD4S F<D4:<DG9FES CGF9@ 8B546?9A<S 6 8DG7B= 
B5N9>F, B5OKAB A9;4@9FAB < 59; D4;D9L9A<S CB?P;B64F9?S. 
�EFD9K4 >B@CPRF9D4 E 6<DGEB@ 6?9K9F A9E>B?P>B CBE?98EF6<=. 
• #BS6?9A<9 A9B5OKAOI E<EF9@AOI EBB5M9A<=. 
• �EK9;AB69A<9 H4=?B6 <?< G69?<K9A<9 <I D4;@9DB6. 
• �4@98?9A<9 D45BFO E<EF9@O. 
• �A9;4CAO= A98BEF4FB> 8<E>B6B7B CDBEFD4AEF64. 
• �<E> EF4AB6<FES A98BEFGCAO@. 
�;0AA8D8:0F8S 28@CA>2. 

�<DGEO @B7GF 5OFP 59;6D98AO@<, @4?BBC4EAO@< < D4;DGL<F9?PAO@<.  
�<DGEO @B7GF ;4D4:4FP CDB7D4@@AO9 H4=?O, 8B>G@9AFO (F4> A4;O649@O9 

@4>DB6<DGEO) <?< H4=?B6O9 < 8<E>B6O9 EFDG>FGDO A<;>B7B GDB6AS, F4><9 >4> ;47DG;BKAO= 
E9>FBD <?< F45?<J4 D4;@9M9A<S H4=?B6 (Boot 3 6<DGEO). $4=?B6O9 6<DGEO ;4D4:4RF 
<ECB?A<@O9 H4=?O, <@C?4AF<DGS 6 A<I BC4EAO= >B8. �<DGEO @B7GF 4>F<6<;<DB64FPES CD< 
;4CGE>9 <AH<J<DB64AAB= CDB7D4@@O; F4>:9 BA< @B7GF CBEFBSAAB A4IB8<FPES 6 C4@SF< < 
;4D4:4FP BF>DO649@O9 CB?P;B64F9?9@ H4=?O <?< EB;8464FP E6B< EB5EF69AAO9. �B784 6<DGE 
CDBA<>49F 6 >B@CPRF9D, A4 >BFBDB@ GEF4AB6?9A4 E<EF9@4 Windows, BA @B:9F <;@9ASFP 
;A4K9A<S 6 E<EF9@AB@ D99EFD9, ;4@9M4FP EB5B= E<EF9@AO9 H4=?O < 6A98DSFPES 6 CBKFB6GR 
CDB7D4@@G E J9?PR 84?PA9=L97B D4;@AB:9A<S (K9D6<). %9F96O9 6<DGEO B5<F4RF 6 
BC9D4F<6AB= C4@SF< >B@CPRF9DB6 < A9 >BC<DGRF E95S A4 ABE<F9?< 84AAOI. "A< B5<F4RF 6 
E9F<, >B784 IBFS 5O B8<A >B@CPRF9D 6>?RK9A, CBQFB@G A9 BC4EAO 8?S <A8<6<8G4?PAB7B 
CB?P;B64F9?S. �<DGE A9 B5S;4F9?PAB CD98EF46?S9F EB5B= BF89?PAGR CDB7D4@@G < A9 6E9784 
S6?S9FES 89EFDG>F<6AO@ CB E6B9= EGF<, 6E9 ;46<E<F BF 97B >BA>D9FAB= D4;AB6<8ABEF<. )BFS 
BEAB6AGR G7DB;G 8?S CB?P;B64F9?9= CD98EF46?SRF <@9AAB >B@CPRF9DAO9 6<DGEO, 
EGM9EF6G9F A9E>B?P>B 6<8B6 6D98BABEAOI CDB7D4@@: 

&DBSAE><= >BAP CD98EF46?S9F EB5B= >B@CPRF9DAGR CDB7D4@@G, >BFBD4S @4E><DG9FES 
<?< E>DO649FES 6 K4EF< CDB7D4@@O. !9>BFBDO9 HBD@O FDBSAE><I >BA9= @B7GF 5OFP ;4CDB-
7D4@@<DB64AO A4 E4@BD4;DGL9A<9 < A9 BEF46?SRF A<>4><I E?98B6, >DB@9 CD<K<A9AAOI <@< 
D4;DGL9A<=. !9>BFBDO9 I4>9DO <ECB?P;GRF FDBSAE><I >BA9= 8?S CB?GK9A<S C4DB?9= < 
BFEO?>< <I B5D4FAB I4>9DG. �DB@9 FB7B, BA< @B7GF <ECB?P;B64FPES 8?S 54A>B6E><I 
@BL9AA<K9EF6, >B784 A95B?PL<9 EG@@O 89A97 EA<@4RFES E ;4>BAAOI EK9FB6 < C9D984RFES A4 
E9>D9FAO= EK9F. 

'9D6< CD98EF46?SRF EB5B= CDB7D4@@O, >BFBDO9 D4;DGL4RF >B@CPRF9DAGR E<EF9@G. 
"A< @B7GF CDBA<>4FP 6 CDB7D4@@O B5D45BF>< 84AAOI < CB8@9ASFP <?< D4;DGL4FP 84AAO9. 



 

 

�4> 6<DGEO, BA< @B7GF CD<K<ASFP 5B?PL<9 D4;DGL9A<S, 9E?< <I A9 B5A4DG:<FP 6B6D9@S. 
!4@AB7B CDBM9 ?<>6<8<DB64FP K9D6S <?< FDBSAE>B7B >BAS, 9E?< EGM9EF6G9F FB?P>B 
98<AEF69AA4S >BC<S CDB7D4@@O-D4;DGL<F9?S. 

�B7<K9E><9 5B@5O CB8B5AO CDB7D4@@4@, <ECB?P;G9@O@ 8?S FDBSAE><I >BA9=. "8A4>B 
?B7<K9E><9 5B@5O <@9RF F4=@9D, >BFBDO= 6;DO649F <I 6 ;484AAGR 84FG < 6D9@S. !4CD<@9D, 
6<DGE Michelangelo <@99F FD<779D, GEF4AB6?9AAO= A4 89AP DB:89A<S ;A4@9A<FB7B IG8B:A<>4 
 <>9?4A8:9?B 3 5 @4DF4. �B7<K9E><9 5B@5O K4EFB <ECB?P;GRFES A98B6B?PAO@< E?G:4M<@<, 
>BFBDO9 @B7GF GEF4AB6<FP <I A4 4>F<64J<R CBE?9 FB7B, >4> BA< BEF46SF >B@C4A<R. 
!4CD<@9D, ?B7<K9E>4S 5B@54 @B:9F «6;BD64FPES», >B784 <@S QFB7B E?G:4M97B <E>?RK49FES 
<; C?4F9:AB= 698B@BEF<. �?47B84DS 6EFDB9AAB@G @9I4A<;@G ;489D:><, ?B7<K9E><9 5B@5O 
4>F<6AB <ECB?P;GRFES 8?S L4AF4:4. !4CD<@9D, L4AF4:<EF @B:9F CBE?4FP EBB5M9A<9, 
7B6BDSM99, KFB 9E?< 9@G 5G89F 6OC?4K9A4 BCD989?9AA4S EG@@4 89A97, BA CD98BEF46<F 
<AEFDG>J<R 8?S BF>?RK9A<S ?B7<K9E>B= 5B@5O. 
#CB8 ?@>=8:=>25=8S 28@CA>2 2 :><?PRB5@. 

�<DGEO CBC484RF 6 64LG >B@CPRF9DAGR E<EF9@G <; @AB:9EF64 D4;ABB5D4;AOI 
<EFBKA<>B6 3 <ECB?AS9@OI CDB7D4@@, CDB7D4@@ < H4=?B6, C9D984649@OI 64@, <?< 
CDB7D4@@AB7B B59EC9K9A<S, CD<B5D9F49@B7B 6 4DI<6<DB64AAB= HBD@9.  

�<5><9 8<E>< < >B@C4>F-8<E>< @B7GF ID4A<FP H4=?O 84AAOI, CDB7D4@@ < CDB7D4@@AB9 
B59EC9K9A<9 oneD4J<BAAOI E<EF9@. �<5><= 8<E> EBEFB<F <; ;47DG;BKAB7B E9>FBD4 < 84AAOI. 
#D< A9B5IB8<@BEF<, 6 ;47DG;BKAB@ E9>FBD9 @B:9F ID4A<FPES <AHBD@4J<S, AG:A4S 8?S 
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