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 !"#$% 29 &' ()!"# *'!+,-! *- .' /0*% .'1 %$2304'1, .' 5'6!/*!"# *- .7 /"897, %1.+ 4'1 8*%2- $% "+$-!

A2.3 3",45+6 &7% 8+(%9+(+%7&4 *":
#0"$"1%2*-

!% ;7 <4;":<+ 2-<+(7:

:% ;!%<=3>,'1*- .! -$$''?*- *- .'$ #3' 1)!"# .'1 14')'6!/.@ "%! .! *- .'$ #3' )'6!/*!"#
:% %$%A83'1*- .' #$'*% "%! .'$ 3#)' .=$ "?3!=$ *'$+;=$ .'1 14')'6!/.@ (B-$.3!"@ C'$+;%
 4-D-36%/>%E – BC , B?3!% C$@*7 – RAM, C'$+;%  !/#;'1/ D#;'1 – I/O Unit) 

:% %$%A83'1*- .' #$'*% "%! .7 <3@/7 .=$ "?3!=$ 4-3!A-3-!%"0$ /1/"-10$ .'1 14')'6!/.@
:% ;!%<=3>,'1*- .!E 4-3!A-3-!%"8E /1/"-18E /- /1/"-18E -!/#;'1 "%! -D#;'1
:% %$%A83'1*- .' #$'*% "%! .7 <3@/7 .=$ F%/!"0$ 4-3!A-3-!%"0$ *'$+;=$ %4'2@"-1/7E
:% /1/<-.>,'1*- .!E *'$+;-E *- .'$ .3#4' )-!.'136>%E .'1 14')'6!/.@ (->/';'E--4-D-36%/>%-

%4'2@"-1/7-8D';'E).

1. #$%&' &7% ="1%2<%&'

G$%E 14')'6!/.@E %4'.-)->.%! %4# ;!+A'3% .*@*%.%, -D%3.@*%.% "%! /1/"-18E /1$;-;-*8$%

*-.%D? .'1E, .% '4'>% *4'3'?*- $% ;'?*- "%! $% %66>D'1*-. H1.+ '$'*+,'$.%! #$%&'

(Hardware) .'1 14')'6!/.@.

I!% $% /1$.'$>/-! .!E )-!.'136>-E .'1 ' 14')'6!/.@E 0/.- $% -4!.-)-> .7 ;'1)-!+ 4'1 -*->E

28)'1*-, <3-!+,-.%! $% %"')'12@/-! .!E ';76>-E 4'1 .'1 ;>$'1*- *8/% %4# 8$% 43#63%**%.

&% ;!+A'3% 43'63+**%.% 4'1 14+3<'1$ /.'$ 14')'6!/.@ .% '$'*+,'1*- ="1%2<%&'

(Software). J- %$.>2-/7 *- .' ()!"# .'1 14')'6!/.@, .o 5'6!/*!"# ->$%! +1)', ;7)%;@ ;-$

*4'3'?*- .' %66>D'1*-.   

J.7$  !"#$% 29 4!' 4+$= 4%3'*'!+,-.%! .' %$2304!$' /0*% *- .' ()!"# .'1 14')'6!/.@ "%!

%1.+ 4'1 8*%2- $% "+$-!, '! /"89-!E .'1, *- .' 5'6!/*!"# (43'63+**%.%) .'1 14')'6!/.@.

G./!, #4=E #.%$ D14$@/'1*- .' 43=> %"')'12'?*- *!% ;!%;!"%/>% 4'1 *+2%*- (4)?/!*',

F'?3./!/*% ;'$.!0$, $.?/!*', 43#6-1*%, ".)4.), 7 '4'>% /1$.'$>,-! .% ;!+A'3% *837 .'1

/0*%.#E *%E 6!% $% %"')'1272-> 7 /=/.@ /-!3+, 8./! "%! ' 14')'6!/.@E %"')'12-> .!E

-$.')8E %4# 8$% 43#63%**% (5'6!/*!"#), .' '4'>' /1$.'$>,-! .% ;!+A'3% *837 .'1 (()!"#)

6!% $% 6>$-! *!% -36%/>% *- .'$ /=/.# .3#4'. C- .7 ;!%A'3+, F8F%!%, #.! ' +$23=4'E

%4'A%/>,-! %4# *#$'E .'1 4'!% ;!%;!"%/>% <3-!+,-.%! "+2- A'3+, -$0 /.7$ 4-3>4.=/7 .'1

14')'6!/.@ ' <3@/.7E 4384-! $% %4'A%/>/-! 4'!' 43#63%**% 4384-! $% -".-)-/.->.   
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2. >?(%+6 &7% 8+(%9+(+%7&@6 3",45+6 *": #0"$"1%2*-

K! F%/!"8E )-!.'136>-E .'1 7)-".3'$!"'? 14')'6!/.@, #4=E .!E 8<'1*- @;7 -D76@/-!

A%>$'$.%! /.7$  !"#$% 30. C- -D%>3-/7 .' 43#63%**%, 7 ->/';'E, 7 -4-D-36%/>%, 7 8D';'E

"%! 7 %4'2@"-1/7 43%6*%.'4'!'?$.%! %4# ;!+A'3% *837/-D%3.@*%.% .'1 ()!"'? .'1

14')'6!/.@.

&% *837/-D%3.@*%.% %1.+ .% ;!%<=3>,'1*- /- "?3!-E *'$+;-E, 4'1 4-3!)%*F+$'1$ "13>=E

.7$ -4-D-36%/>% "%! /- 0+(%9+(+%7&@6 <",45+6, 4'1 4-3!)%*F+$'1$ "13>=E .7$ ->/';',

8D';' "%! %4'2@"-1/7. K! "?3!-E *'$+;-E ->$%! '! %"#)'12-E:

2.1 L B-$.3!"@ C'$+;%  4-D-36%/>%E, KME (Central processing Unit, CPU) 

 >$%!  ! "#$% &'( )!* "+,(- *)"./*,! 0-(  &, ")"#"%0(1+(  2, 3"3!'4,2, "5 "67, (8  -8

", !648 ()9  ! )%90%(''(. : !*8 1&'"%-,!.8 *)!6!0-1 48 (;4 (% &8 0",-$8)  ! 1*,(, !.'"

5(- '"  ! 9,!'( '-5%!")"#"%0(1 <8 (microprocessor). 

2.2 L B-$.3!"@ (B?3!%) C$@*7 (RAM) 

=)! "6"+ (- ()9 '"%-5$ !6!56&%2'4,( 5*567'( ( VLSI 

1 ",$ 1*,3"3"'4,( '"  &, >?@. A%&1-'!)!-"+ (- 0-(  &

 !" #!$ %&#'"()*+$ )6&%!B!%-7, 5( $  &, "5 46"1& ",98

)%!0%$''( !8. C- )6&%!B!%+"8  &8 ()!/&5".!, (-

&!#+,!-./ 5(- D$,!, (- '96-8 1 ('( <1"- ,(  %!B!3! "+ (-

'" %".'( ! *)!6!0-1 <8.

2.3 L C'$+;%  !/#;'1/ D#;'1 (I/O Unit) 

=)! "6"+ (- ()9 '"%-5$ !6!56&%2'4,( 5*567'( ( VLSI. A%&1-'!)!-"+ (- 0-(  & 1.,3"1&

 2, )"%-B"%"-(57, '!,$32, (1*15"*7,) 5(-  &, ")-5!-,2,+(  !*8 '"  &, >?@.

2.4 K! M-3!A-3-!%"8E C'$+;-E @ M-3!A-3-!%"8E J1/"-18E

@+,(- 3-$B!%( "#(% <'( ( < 1*15"*48 )!* D%&1-'!)!-!., (- 0-( "+1!3! 3"3!'4,2,, 4#!3!

5(- ()!/<5"*1& )6&%!B!%-7,. C,!'$E!, (- 4 1- 3-9 - 1*,</28 1*,34!, (- "#2 "%-5$

()"%-B"%"-(5$) 1 !, *)!6!0-1 < '" 5(673-(. I-$!"+, ;!%<=3>,'$.%! %$+)'6% *- .'$ 3#)'

.'1E /- C'$+;-E -!/#;'1, -D#;'1 @ %4'2@"-1/7E.

 !"#$% 30 – N%/!"8E )-!.'136>-E -$#E L)-".3'$!"'?

(4')'6!/.@

8ABCA 33 

D8DEDAC FG 

 8BH.>D#F.

DGFBIBF DEBIBF

I+5"<@,7 8$J("9"(K+6

 !"#$% 31 B?3!% C$@*7 RAM
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3. 8+(%9+(+%7&@6 3",45+6 D%2'5":

:*15"*48 !- !)!+"8 D%&1-'!)!-!., (- 0-(  &, "+1!3! 3"3!'4,2, 1 !, *)!6!0-1 <.

 !"#$%&!'()&

(Keyboard) 

F )-! 1*,&/-1'4,& 1*15"*< 0-( ,( "-1$0!*'"

5"+'",! 1 !, *)!6!0-1 <. ;( )6<5 %( )!*

)( !.'" '" (B4%!, (- 28 3"3!'4,( 1 !,

*)!6!0-1 <.

 &*$+#)

(Mouse)

@.5!6!8  %9)!8 "-193!* «", !67,». ;(

3"3!'4,( )!* ()!1 466"-  ! )!, +5- "+,(- &

5( "./*,1&  &8 5+,&1<8  !* 5(- )!-( )6<5 %(

)( <1('". =* $ '" $ ()9 ")"#"%0(1+(

'" ( %4)!, (- 1 -8 ", !648 )!* /46!*'" ,(

371!*'" 1 !, *)!6!0-1 <.

,-%.$/0

(Scanner)

?" ( %4)"-  *)2'4,"8 B2 !0%(B+"8, "-59,"8 5(-

5"+'",( 1" &6"5 %!,-5< '!%B< (3"3!'4,() )!*

"-1$0!, (- 1 !, *)!6!0-1 < 0-( ")"#"%0(1+( '"

5( $66&6! )%90%(''(.

1)#%'2.*&

(Microphone)

C-.%.384-! .7$ 8$.%/7 .7E A=$@E *%E /-

;-;'*8$% 4'1 -!/+6'$.%! /.'$ 14')'6!/.@ 6!%

-4-D-36%/>%.

3)*$4&#564%-

(Web Camera) 

:" 1*05"5%-'4,"8 D%!,-548 1 -0'48 '" ( %4)"-

 &, "-59,( )!* 4D"- ')%!1 $  &8 1" 3"3!'4,(

5(-  ( ()!1 466"- 1 !, *)!6!0-1 < 0-(

")"#"%0(1+(.

4. 8+(%9+(+%7&@6 3",45+6 DL'5":

J1/"-18E '! '4'>-E D%&1-'!)!-!., (- 6!% .7$ 8D';'/4%3'1/>%/7 .=$ 4)73'A'3!0$ %4# .'$

(4')'6!/.@.

78'*"

(Monitor)

F )-! 1*,&/-1'4,& 1*15"*< 0-( )%!12%-,<

)(%!*1+(1& ()! "6"1'$ 2, ()6&%!B!%-7,) ()9

 &, ")"#"%0(1+( )!* 0+," (- 1 !, *)!6!0-1 <.

9#$:;.$/0

(Printer)

?9,-'& )(%!*1+(1& ("5 .)21& 1" D(% +)

()! "6"1'$ 2, ()6&%!B!%-7,) ()9  &,

")"#"%0(1+( )!* 0+," (- 1 !, *)!6!0-1 <.

<=4+-

(Speakers) 

C-.%.384'1$ 4)73'A'3>-E 4'1 %$.!/.'!<'?$ /-

@<'1E (4.<. .' %4'.8)-/*% -$#E 43'63+**%.'E 4'1

%$%4%3+6-! *'1/!"@ %4# 8$% CD) /.7$ "%.+))7)7

8$.%/7 @<'1.
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5. 8+(%9+(+%7&@6 3",45+6  0";-&+:2J6 (M"J;J*%&- 3,-<J)

:*15"*48 )!* D%&1-'!)!-!., (- 0-(  &, ()!/<5"*1& )6&%!B!%-7, !- !)!+"8 ;!%.73'?$.%!

<',%<7 "%! 8./! *4'3'?*- $% 8<'1*- 43#/F%/7 /- %1.8E #4'.- 28)'1*-. K! 4-3!//#.-3-E

%4# %1.8E *%E ;>$'1$ .7 ;1$%.#.7.% $% %))+D'1*- @ $% %A%!38/'1*- 4)73'A'3>-E 4'1

%4'27"-?/%*- (4+$.'.- *8/= -$#E "%.+))7)'1 43'63+**%.'E).

,#!"%'0

>+?#&0

(Hard Disk)

F 5.%-( )"%-B"%"-(5< '!,$3( ()!/<5"*1&8

 !* *)!6!0-1 <. @+,(- '9,-'( 1*,3"3"'4,& 1 !

"12 "%-59  !* *)!6!0-1 < 5(- 4D"- '"0$6&

D2%& -59 & ( )6&%!B!%-7,. ;(  "6"* (+(

D%9,-( 4D!*, "'B(,-1 "+ 5(- "#2 "%-5!+ 156&%!+

3+15!- )!* '" (B4%!, (- ()9  !, 4,(

*)!6!0-1 < 1 !, $66!.

>)?#@$- /

9A#-6;$&0

>+?#&0

(Floppy Disk)

G-( D%9,-( ()! "6!.1"  ! 5.%-! B!%& 9 '41!

()!/<5"*1&8. HD"- )!6. '-5%< D2%& -59 & (

)6&%!B!%-7, 5(- 1 -8 )"%-119 "%"8

)"%-) 71"-8 4D"- (, -5( (1 (/"+ ()9  & ',<'&

I6(8.

B"2)-#&+

7;$)#&+ D+?#&)

(Optical Discs, 

CD, DVD)

I!%& 48 )"%-B"%"-(548 '!,$3"8 ()!/<5"*1&8.

:<'"%( 1*,</28 D%&1-'!)!-!., (- 0-(  &

3-(,!'< )6&%!B!%-7, 5(- $66!* *6-5!. 6902

 !* D('&6!.  !*8 591 !*8. A%&1-'!)!-!., (-,

")+1&8, 28 '41( 0-(  & 3&'-!*%0+( (, +0%(B!*

1&'(, -57, )6&%!B!%-7, 0-( 3-(B.6(#<  !*8

1" )"%+) 21& 5( (1 %!B<8, 56!)<8, 5.6).

1*/6" C!-0

(USB Flash 

Drive)

C!"3+ /- *86-2'E A'37.+ %4'27"-1.!"+ *8/%

*- /<-.!"+ *-6+)7 <=37.!"#.7.%. G<'1$

%$.!"%.%/.@/-! .!E ;!/"8.-E.

 !"#$%&!: C- 3-154 "8 5(- !- J&B-(5!+ 3+15!-  .)!* CD 5(- DVD D%"-$E!, (- "-3-548

)"%-B"%"-(548 1*15"*48 )!* !,!'$E!, (- 7D"(&+ (Drives) 0-( ,( ')!%41!*'" ,(

3-(K$1!*'" < ,( 0%$J!*'" 3"3!'4,( 1" (* 48 (C3&098 L-154 (8–Floppy Disk Drive, 

C3&098 CD/DVD– CD/DVD Drive). 

6. I%7)N(%2<'6 8+(%9+(+%7&/, F:2&+:/, 2+ 3",45+6 D%2'5":, DL'5": &7%
 0";-&+:2J6

J1$-<0E 4%3'1/!+,'$.%! /.' -*4#3!' $8-E 4-3!A-3-!%"8E *'$+;-E. I!% $% *4'38/'1*- $%

;!%"3>$'1*- -+$ *!% *'$+;% ->$%! -!/#;'1, -D#;'1 @ %4'2@"-1/7E 2% 4384-! $%

%$.!)7A2'?*- 6-$!"+ .7 )-!.'136>% .7E:

  +$ *-.%A83-! %4# .' 4-3!F+))'$ 43'E .'$ 14')'6!/.@, .#.- ->$%! *'$+;% -!/#;'1.

  +$ *-.%A83-! %4# .'$ 14')'6!/.@ 43'E .' 4-3!F+))'$, .#.- ->$%! *'$+;% -D#;'1.

  +$ *4'3'?*- $% %$%"%)8/'1*- %4# %1.@$ 4)73'A'3>-E 4'1 .!E 4-3!8<-! <=3>E $%
-4!;3+ *- .' 4-3!F+))'$, .#.- ->$%! *'$+;% %4'2@"-1/7E.

 >$%! -4>/7E 4!2%$# $% /1$%$.@/'1*- "+4'!% /1/"-1@ 7 '4'>% ()!1 466"- (66$ 5(- 34D" (-

)6&%!B!%+"8. :" (* 48  -8 )"%-) 71"-8 & 1*15"*< ')!%"+ ,( D(%(5 &%-1 "+ 28 '!,$3(

"-193!*-"#93!* 5(- ()! "6"+ 1*,3*(1'9 ()6!.1 "%2, '!,$32, "-193!* 5(- "#93!*  -8



 .2 !" #$%&'/ ()%*+&*",%&- .$+&*(",%&/, #0"$"1%2*/,  .2.33

35

!)!+"8 ')!%!.'" ,( ", !)+1!*'". ).D. '-( !/9,& (B<8 1*,3*$E"- '-( !/9,& ('!,$3(

"#93!*) '" '-( '"'K%$,& "*(+1/& & 1 &, (B< ('!,$3( "-193!*) ')%!1 $ ()9  &, !/9,&.

MM7722%%&&@@66 O !!!!""##$$%%

&'#() (Hardware):  ! "#!$%&'!%! (!) *) +,+(",-. %*, ,/*0*1)+%& (!,%2 /*,

'/*$*3'" 4! 5*3'" (!) 4! !116#*,'").

*"+#,-#() (Software):  ! 5)27*$! /$*1$2''!%! /*, ,/2$8*,4 +%*4 ,/*0*1)+%&

(2,0!, 5"4 '/*$*3'" 4! %! !116#*,'").

.$!/0#(1 2"!345

67$8$0+5,95%, KME 

(Central Processing Unit, 

CPU):

 * "#2$%9'! /*, "64!) ,/"3:,4* 1)! %94 "/"#"$1!+6! %;4

5"5*'-4;4, * ')($*"/"#"$1!+%&. (microprocessor). 

.$!/0#(1 (.:0#5) 2!1-;

(RAM): 

<0*(09$;'-4! (,(0='!%! VLSI +%"42 +,45"5"'-4! '" %94

>?@ 1)! 1$&1*$9, !002 /$*+;$)4& !/*:&(",+9

/09$*7*$)=4 (!%2 %94 "(%-0"+9 "4A. /$*1$2''!%*..

2"!345 6#,)4"</68)4"<

(I/O Unit): 

<0*(09$;'-4! (,(0='!%! VLSI 1)! %9 +345"+9 %;4

/"$)7"$")!(=4 '*425;4 (+,+(",=4) '" %94 >?@.

=$0#>$0$#5(?% 2"!34$% 1

=$0#>$0$#5(?% @<,($<?%:

B)27*$! "#!$%&'!%! & +,+(",-. /*, 8$9+)'*/*)*34%!) 1)!

"6+*5* 5"5*'-4;4, -#*5* (!) !/*:&(",+9 /09$*7*$)=4.

B)!8;$6C*4%!) !420*1! '" %*4 $A0* %*,. +" ?*425".

")+A5*,, "#A5*, & !/*:&(",+9..

=$0#>$0$#5(?% 2"!34$%

6#,)4"<:

D,+(",-. *) */*6". 8$9+)'*/*)*34%!) 1)! %94 "6+*5*

5"5*'-4;4 +%*4 ,/*0*1)+%&, /.8. E09(%$*0A1)* (Keyboard), 

E*4%6() (Mouse), D!$;%&. (Scanner), ?)($A7;4*

(Microphone), F)4%"*(2'"$! (Web Camera). 

=$0#>$0$#5(?% 2"!34$%

68)4"<:

D,+(",-. *) */*6". 8$9+)'*/*)*34%!) 1)! %94

-#*5*//!$*,+6!+9 %;4 /09$*7*$)=4 !/A %*4 G/*0*1)+%&,

/.8. <:A49 (Monitor), @(%,/;%&. (Printer), H8"6! (Speakers). 

=$0#>$0$#5(?% 2"!34$%

A7"B1($<,;%:

D,+(",-. *) */*6". 8$9+)'*/*)*34%!) 1)! %9 -)!#-;

!/*:&(",+9 /09$*7*$)=4 =+%" 4! '/*$*3'" 4! -8*,'"

/$A+I!+9 +" !,%-. A/*%" :-0*,'", /.8. D(09$A. B6+(*.

(Monitor), B)+(-%! (Floppy Disk), J97)!(*6 </%)(*6 B6+(*)

(Optical Discs, CD, DVD), ?4&'9 K0!. (USB Flash Drive). 

=;+?%

1. L$2/*10*, L., ?!IA10*, M., <)(*4*'2(*. H., K3%$*. >., (2006) E09$*7*$)(& L', F', N'
N,'4!+6*,, +"0. 16—30, <@BF


