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Blalom @ GUOMEBBlo MD)AN) al@lall®@O6Mm. M@3EH)aMN
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SOMAM HMIYSA. B0) HMIySE MquEmlHd
@RSIMOOM 0)ald:@3a|NWIOS GRAICLIDHMo D

o D-coiy al00BIWED @RAIMGlaflen)an). B0} HMIY 5o
o@D S:My3§louy ng,\gm’]@qg afllallw ~LIS®»EEBUE f)eBBeOM (GHal
o cmiaifanmwe B01B9OSIBIH}AM) af)IMo, B0} (AICD I 2D
o Wiy EMICFON®A (G160 @el M13QJaslenoad aBO®E]00 (aIQIBOD M 633U
Qs avlie; GaaHGtaldmb 0G0, MSOOAN) af)IMo DAIlOS 2182 ©21Q)AN). B0)

WL AL O BMULSOIN (AIWOIMAOW)o VENE CLISE:EBBBI6M)SS

' Bpgfloa R0 emilgend | 200@HAIWO0 ETVIAQHAIWOY0 B30) dMIY)
el P Sl (A 58 moailwoman2o®] MITWealS afeld BO®Id:
GWINo) - » 0QISHE@BESW)0 a00BWHAUVA o) aV)alflafl
L A ®9)IM). 80 MBG1aHS (IO H2IQIAN 203D
QA (RS 9AIWOIMSS B0} H)Go MIBEZUDEEBBOEM GIVLOANY

o Al Q“ﬂm’“}mmm’nﬁi ealad. MomyRlaloomee! agemeslelo (aludmo

S 95aMUINIAIRIISE eMIalfR0ILe HMIYSB DalcWUTla] alBla0BlcH96NE]l QI0)EMIOB,
(o i) alaioesud 9efalodlaflen)m @1 Mmoal vy a0

o aN3AMONILG/aeRIOIDE WIQOW GLalOTVMY aIYIIN@IMBS (alIBCH®
638 a2llgeqls)comemzoyens. allailw aooduwieal
@A *LISH:6ERU3 @AIMGla{les)am). GP@IM) GUdaHo
DRIH G(SI6MIH: cgmq,xé, @PAIW)HS MIGnOdERM
O1o1U3, a0Cl® HMIYSIEEIOM @RV ag)am
a allacdlenya). oflanls afllallw®oomlenss

00l6l6aNNRIFGBT0 CalIBSI:80
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SMyzEH Mg eeammial saiendns - XI 2. &mygsileag miqyonleal RIO6BRGD
GMV2aAGHAIVO)BS)6S AiltdBRIW MEo@IBlaRe MTEIVIB1Ee)aN). B0 jeNd GaILOFY,
(207160IVWAE, HHVLAG HAIVWAE, HSATLOOAIBIUOMBS (s(mom”ge)mmxa af)aVIW)OS @R)UD
VEBBOBEN)Olaflo MMUB 2182 ©21QYN).

2.1 andeionid (Hardware)

200@UIHAIV0)0 GIVOaNSHAIVWN)0 BRSEBYMMIEM BMILSA TVoQNlWIMo ag)am) M@
B90l@0. H@OFOIWOIM HFIVWAND)0 BHIEMOMB TVOWIBN) M@0V HMILSOIOZ BOWN
EEBBO6EM a00BWHAUWAE af)ID alBo HHHINEEFUIHMNO). BI(MRL] DLIGESO HABHI
M1HH@B CLISHEBBB)0 @IT DUBHSIAM). BHMIYSFIOHM (2 IAIBCM BINEEBUS a00BAL
QWA LISHEBS)R0V] NIMWHA|SIBIEN)AN). MABH D (alAUBADM CLISH:EBOS
al@l21®ea]Soo.

2.1.1. 6aloav  0380d (Processors)

BMINSOITE g)RI0 HEMHN)B)SLHUD
MSOMAND® )0 W}HD]alO20W @10)20
MEBBUB af)S}HNMMMY0 2Q) (alIBOD
M6eBBUWB aBedOailaflen)anm)o CPU
@YO6M AN Moo &HYlaom G@PW .0
O3 alolajjaleeln. CPU aiload
(alQIB@mMo HMIYSGIHMR HROOHOD]
enNss (alHsmeom MIAgNlee)a). CPU a)m® 60) smMenqal qudsys (IC)
al0CHOEE @RYEM. DO BUORIGHUBNEMBHIM (SOMAVITUO)BS)o @PMYENITWOLISHEEBSB)0
®)S16218aM 60) MVleillensnd allajosm. HGIOM OOAEBINATV @ agaMailglen)an).
afl@o 2.1 @ aflel HMUDSHSIOS GIOTV  0)BU3 3062 jlBlen ). &Mool
(adWOM GeNIVABALOW A3A cenlodWwleel aleillw cgcmooes)ggmom)osrﬁ CPU avowooem
o] eniWlajlafldlenym@. CPU (a101@men)GmMIoud wod8o @dalo aj0o®SBS)aN
@)OHENE aN0MYo a0’lY Mldr)o BUWBelg H&lod) MVIquo @IGE caislaflajldles)an).
TMLOWIREMAOW] DalEWOUTHNAM GOV 0)EB06M AT GBI i3, EHIAB 15, OB
i7, AMD Quadcore o)sesloal.

ailj®o 2. 1: (V@G0 GlatdV 03600

aE)) HMUISNISEILIZ0 BRI EERISH Q6. @RO MAER6BE MGQatleagm mless (@2l
&6103M3. B8R Me3wZe MAYtlenm CPU alm 863 M@l opgho 6&ILE
Sl03& 10 (€IS @1HAYO) G126, IS CUO® B3s3emIIb, Ml.oll. 3.
allny 8e3 HMEHFIT8 &353m@d MIBERLEIBIE MANOlEH3UIM MIWIEHN30. 2600263 *RISE:0
2ll&flod EFaleLISMWIEN. BE3 M2AWo EaldM AN BladM ~ O2aQIUIM Flw3m milg3es3es
Moo ® word size o aflglenzmg. allallw word size 988 §(aldM 030 HaleIG)EHOMIS]
3. (RIa0EEMo 8-bit, 16-bit, 32-bit, 64-bit m3seElwAI)
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SMIISH Mg lleea-mim eaieagmi- X

CPU aila) 9ssloal Muocosm uNLIEBS6M 0Z1qU0)d:y8, ag HRen0l BOWEEBESHHIUD
cUOOmI©3 @rMoel 2885090m CPU aild) 901600190 &$lw)o. MABE30063BS)0
WoQWYo MIMBH6LNH20W] TMVoRAIEHIMSBS TLNLIAJM AZITVO)BUD. DI HAMAC]
WYOS BOVAEL af)MIG HMIRSOIN) CUND (aIBIMo O2IYAD (AIGDYH TVOBOEM
quNelEBsoeM). OZHIQUO)BWD (AIAIBOTILO)IND &HNBGSIUd MIGlOad MIdE3U00Mm)
LEEMAVEM. WOQW)o MIBERUEEBBJo CUIAIGla] QAIBHO GAUNOTIG GRGICORYIS;
@RLOAID GRINEIHHTS (AlUR@MMEBBUE MIBQJaslEe008 DAl MVA0IW]Ee)aMN). Gald(W
Ao &y@ymldqjanemo @ calnamlenseya). CPU allmssleeal (a1womealg 0
IYOYBUB IO OHISIHN)AN).

i.  @paymeend (Accumulator): Grolomeagls: @R celogdls; @emigload (ALU)
§30) BOWNAET @ })2)CLIA. GRCEITMRGIE: GRIOEHHH@3 (n1AIBOmMEaBUS MdY
a0lB9)EMIOWE @P®IOM a0LIEBUY TV)GUlBHOMB D OH]IQVE DalCWOUTlHNaM).
o@lom 0Fqud A agiio allgleno0)ems.

ii. eommol @AW ~ o1quad (MAR): w29 a0ocGlo06q|CSMEEmO @ELIH;103
ag)ailos MIaNoeeMo alleMES)En6a|ESMRM @Y HRMNG] HLIEHN MG afllelmo
TV HB0) AN EZIIYO0ET HEEAG] @RALIS OEIIYAE.

iii. o2amol Ma0d o2lgud (MBR): awoqo elatoav  leslmycatens]l ¢latoav @
a)S}ENIME®O BaldTVAVIEBEIMGUdAHO HBHISIEINEMEBEMO @YV I @ITIHHO
efle0001 qEHleeM EEqRooem H2eol iand@ EIqVA.

iv. @da(samumd 02lqud (IR): «g® MIdE300206MI BV @ MlBQasless
RO, @Ry MIBE3UWo TV)BGHl2OAIB)IN EZIAYOEM MABAV(SHHUM OHTVA.

V.  Glaodo &»Ymed (PC): ¢latoav 3@ @rs)cm®ow] mldojaslesnse ml3c3uo
oload eacadl aileinave aV)GHlHnaM ogﬂg};ooaﬁ Glalo(20 HMVNEA.

2.1.2 agdeeniodan (Motherboard)

OaloaV  0)o EIMIEMOS @RMNITW]A)BS (AIWO
Mealg cLISHEBBlo GRSaElIYIg )88 alellw
Loﬂc@cu? VB Y)S GENIDBWOEM 23@GENIOBM
(PCB). #2020, (109201805 50300, MUMeNS 50300 2k
®SEBIWBS VAL GNIIBA)EU3 @RHQINDYD
M)TVEeMo  CAUMEIAIMOM DUB6Q|S)TMIMBS
)& TValdMBeUM CGTVO5)HUd lenens. (afl@o
2.2 GMOANM) 2B3ABEMIIAW MIBMNMWAIW)o
Glaloav 010 ERM)CWIRYNIVIBIBHEMo.

allj®o 2. 2: 9pBemIIGW”

2.1.3 Hal@laNOLI}5:80 6alddg3H83. (Peripherals and ports)

30} HMIHSE NWIQUODOHG HPANHW OHRO|S)OMMODIM)  caleNE]l GRG0V
nITWla{laflg)88 9als06MEEBIEM OalGlaN0LNEWB. NI0a0Y Dald06MEBOB &MILG

e



amyzsd mqjesasmnin eaeadm - XI 2. &mygsileag miqyonleal RIO6BRGD

02001 niTWla{legy @@ acdeenI1oad

P'S/2 Mouse Conneclor
Wleel 6aldd5)d0d DalcIW]en)an).
SMUNSE mlquomileal aflailw @aldds)
U3 afl(@o 2.3 @3 B06M1BH)IM). DMBal)S
DaldH06MEBBUS, BDFal)g Dald>0MERBUD,
6NI0aDY TLOROGIM Dald06MEIBUB, @1R)UD Paraliel Port
MDY Oaldh06M63BU3 ag)alal Oaldl
aD0LNHBI 2UWRaS)aM). arlaslewo
(Woanldad @eco (VGA), &ag).enil.ag)o. TR
Eshemat LAM Por

Gal$auem@d ailquo/2 (PS/2), @yemlcal
$aved avlelad eniad (USB), m@demq,
9900 OWaOMlaHd audslaTuwlo amad
Ganay (HDMI) agyamlseBem 2336enIoad
Wlod eIy ailaillw Galddg)&SIenNas 6NIda0y Dald06MEBBU3 NBAEENIOBWA0W]
@RUAMIA®o MSAMAN). Gal$TVEM@ BHMILF0)HSIO DaleWIUIlEO)aN ailel
GaloBS)HUB MDA EGMOBS 0.

2ll|@o 2.3: €alI0S5]6:00

a. 11wad Caldds -

80) M101VG3 €aldds/MIClVG3 @:emy1emlcHs ‘ﬁ"{\
aHM Gald@5 B0) TMVAVOD 60) enilg awog arlmo '\K '
@RV BEN)AN). 2P HMILSO0)GSIT3 GROWo, ADMY im0 2.4: WIGIWOT 6aldds”
@POLIBIGE H1ENINBW CaldEN88 Dald06meEBUWd MGG Ealddg)dEleneswosm
nITWlaflafloym@ (all@o 2.4 B:06mM)d). MVIBIV@ GHMIB)B:08 MIdailenym@lay
®al1e10] $)00106M, GREMINSIalo DAFAOANOMAVIE MIAMN)o MVoOGHEMo MTIBH)HW)o
£21Q)aN). af)aINIG3 CAUND QAUBHO HYOAUIVMIMO®3 PS/2, USB m)@LI10® GAIN®MERCIWw
Gal1035)U8 MVIBIVE3 GaldBF)BHUBHBY ald>OBHIDIBIAM).

/
A

b. a1002IG3 Gal03S

al00RIGE GaldB5)duBsHe BEOTVAWo Mloalwl milg '3 90000 __
WOoQ BEO MVAWO @BRVENHWI0 MVI1E:01H0)HW)o 7 ..-,.Jarazmimrdg“

®21Q)00. MGV GaldBSIEMENIUT CGAUND WSSO aldOLITY GalddS. &MILSOIOM
(2133 @ReLIEITE MIB0M0)200f NITWa{len)alom aldORIGE GalddS QalEWIUTlee)am).

B30} SHMIYSAE MIqOOel ald0RIGd Galddsg —
afl@o 2.5 @ Boemlee)an).  T—
c. USB Gal03dsg e i

= =
Dald06M6eEBUY @G OWAIM CAUN® VT3 Universai Surial U5 e
woq allmla®o MVIWIBIBHNMM BO) Galdd3 H::;ﬁ::’ili::':‘] ==
@ryen) @ysmlca$md mlcleed snimns (USB). [t i -

2o 2.6: Y. i M. 1] 6alIBG) 6507



SMIISH Mg llesa-mim’ saieagmi - Xl 2. Smsaen mimEoleel B06ED
DA MIOBAANUW® WOQ HOHRIQOTIHM GAIN® AUBWIa{lenam). (AOTVI B)OCOID
HNB8 WO allmlaomimow] MO DalEIUIlEN)MM). &1@NI0BAS, AV, (o133,
MIHIMA, aOBaH HOWAI, NI0a0Y 200G WIME: M@LINW Dald06MEEBOS NIMWla]l
#9)mM®INo] USB @a10d5 9alecouilemyam). aillallw @oo USB @alod5)eud afl®o
2.6 @3 06mMleaN). USB 6alo@5)d8)6S (alWoM 1)eMEBBU3 @INY al0WIINIWIEM:

NI0a0Y Dald06MEBSICRISS OOAUBLEMIdZRR0 M@BH)MM®IM USB ¢alodg)e:udes
SPlW)o. OO MVOCE--MIBHAIBY MNI0a0Y 0B WIMIE;, al80aH HEWAI, GIB1U3
@)seeBElal Qlle:mla l62]5)6600 @:006MA0W]. HROOHENIGE GaNIEM)BU3, SOENILIQ)BUS,
£10a1GS00 )08 @)SEEBIY Dald06MEEBSIT3 DD DalGWIWIHN)AM).

Dald06mMeBBUS (alUBOM]EN)EMU0UW3 Galoeno USB

Dald06MeBBUd NINWla{len)Hw)o Alle2lBlen)w)o

©21Q0o0. n{: :
d. LAN ¢a123§ '

DOBOMY Galddg, HMYAIBHE BEMHHB, HMYQIBHE)

alli®o 2.7: LAN 6al2G530 RJ45
Galods af)aVEBOM®)0, CGRIVGHES aBOIW HMQYQIBHE

(LAN) 6a10d5 @00loeq|sian). 680} alod 9aIcodila)] 60} &MmIySolom omgald
062001 nITWlaleeyaiom LAN ¢alod35 2a16ouilee)yan). LAN ¢alodg5)é@l@d camenil
81508 nITWlalenm@Imss 80 @R 1d @ &emMe:Q8 @R OZIqUA R0
RJ45 (2dl@o 2.7 #:06mM)d).

e. PS/2 ga123§

&lemiodal, aoaS agyavlal eniawlaflea)amaila) addmo

a6 @3 endlIN M ©2a1BIS (IBM) @6n8)ailSla] (ale®myd: I(board Mouse i
@00 GaloB5)EB06M Gal$aLem@d milauo/2 (PS/2) cal10ds) 2llj@o 2.8: PS/2 6al2d5
U, (@0 2.8 B6M)H:). DOMOTNILNBS GaloBSG)B>UBH6) _

CAIN® QAUBOO HHI0QIEM). DEaj0Ud MDAIVHE aldhoo USB '_

GaloR)8S GANMEVCIW Gald@5)d:0d DalGOUlla)) AIEYIM). & LINEIN

f. soawlcwo Galddsg

Mal1e9d, HORE(EOCANM MMLINWVWAI BOUIEGWI Dald0 _' :
eMEIBes cITWla{lde)10m B0UIEWO EaldBS)EU3 DaleO | g :
eI, afl@o 2.9 @ &06Mlafldlenan Mman 2101w - MICIN
M G0)H0 DAIDD ITWa{len)M@IMOW Dalewousl Fi i
2i|@o 2.9: @IWCW)I alIVS”

B9YN):
i 00a® o - wenjo MMah5 (HROHENITZ HEOLIMB BDS, Oaf) Gald ©)SeaBlw

BOWICWO Dald0emeBgl@d mlamyo)

e

ia ' :



SMyzEH Mg eeammial saiendns - XI 2. &mygsileag miqyonleal RIO6BRGD

i. ©eeIM 8DF - aOCOMBNBS deNJo (6N10a0y MallewO)dgleelss WlEBS)OS
allOI@ WIaM88 V6N BDFalS HEME O 2lQ)
ii. 6606 MM - HOREIGaNM DMal}g Galddg i_lj_ = /

allj@o 2.10: VGA Caldds”

g. alawlecwd (02a0ld a0 @reo (VGA) caldds

eag)snilago alld:mla{le s} 60) RM(allw @Ron G ® (aIBBUM Galod50em VGA.
HMUNSE B0) GROEMIQO)AIEWI HalBHR0)AEWI NITWlaflemym@lm VGA ealods
DalC@IUEN)aMN). 2dl(@o 2.10 @3 HIGMIMMD)GaldHLl MAN) AUGIHSIeIW] 15 ailan)d>ud
VGA aemgolmyens. 800 x 600 eoavelyjaumss avyajd VGA (SVGA) arsyo
alle:ala 192)5)0). aflanis 1024 X 768 ©0TVRINUMBS af)d:TOQABWA ((DaG]EqD
@e0 (XGA) ajoomlossl. 30} ¢a0emIgd aB® HOTVRIL UM allamemEen)an) afany
aIBlNEMIEH0@, MVIWIEEMVOW @RAI® VGA ofan ailglenyam).

h. 920 dWanMlan®d audslalawlw Q(Té@caﬁ(‘n‘i (HDMI) Ga1235

B0) GHeNilud MM VA HWANMlaH1 AlWwlcWoIW)o

amlelwldo 210M@3 BOUSICRIMR:S)o ald-@OMIM &$lanss Hom
830} WIEQE3 &emeuad @ryer) HDMI (adl@o 2.11). @pMee00) : —. "
CHMNIB)BHUW DalGWIUla] ME® H00J0 ©2IQOM, MDYHB
@ReMo Alwlewo, B0ASlIeWI EHMIB)HU3 enInWlajless
MBOM)6NE.

allj®o 2.11: HDMI €ald@5°

2.1.4 oamol (Memory)

WOQEWI, MIBGRUIEEBESBI, aDRIEBESBI MITHNIRIHAICWI MUAIOAIEWO TV)dHla])
QUDTBHOM)BS TLOLIN06M HRCA0L. §201H® MBIV @®OoMIGlafldlee)IN). (aloln
dle e@amol, silole enenol. a3demMIAWITE MuAlIM] 210 GOV  0)A0W]
GMAI5 NITWAHA|SIM@)R0Q HAEACIWIEM (aldlndlld: eamal. mubloaow] allaloesud
MVHIBHOM OaICGRIUWIBNMDM)0 GAldTV 0ROV (aldLlNKld: HRMAIVIENHS Moo
ailaIeeBUd §eER0)M@MIV HEGIWIeM BV el H2MOIHW &)0la] &)S)
@@ alClENM@IM MMIOWV] HRERG] @RSH)IN WEMINHOHS AMAVILING60. IO
al0W)MAIWIEM D BRSO 63303,

oeenImdl Ay = 1 enilg 1 MB (0000 oe6nig)= 1024 KB
1 alenicd = 4 enilg 1 GB (Zlnoeeemig) = 1024 MB
1 eo6nug = 8 enilgad 1 TB (900 eoenig) = 1024 GB

1 KB (&1cen oomig) = 1024 easnigas 1 PB (00190 ea6enig) = 1024 TB
a. (alo10dld Hammol

(aloln2d ®20] af)N® HAVAGNEHSAE aammolwoem. somlam CPU enaolg oed:
000 ©aIQIMM). MM AWIQ AUBOO GAUNODIT BRWHN)INIM)o AVIBB1H6)aN

e
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2. &myzsilead milgoolesal 668

@Imyo &lanme. 3 ®OOMIENSs HRenOlWM MG 2UBHa|SIBlEN)INT. @RAI 0do,

G090, B }0aH DA af)aBlQIWOEM.

i. oomdawe @yBHavav aamnol (RAM)

OOAG(O OOV OlM AWIQ MoRGEIBHIM)0 @G1e )
S1e00mMYo MLOWIBHNMM RAM og)am (atolndile: 22201
afll@o 3.6 @3 HoemMlajldlenyan). RAM msglos avog
agailos Mlan) caleMeasslelo GuoaIGlenIEM @Il
92JS)890eM0 MoWwleo. CPU e(atoav 7 ealgyam
WoQeWo MIBe3ueEBez0 0021M)8sEns MI@ENIMLAOW)o
D6MEOWIBIHNEMo. HOAIBHD ENIMLo  M1LIHH)EAUIUD
002lm)85i1@3 @RSEBIWIGlHN)MOH@LI0 MaXSE|SIaM).
@@IMOM3 000 B0) @PALAIEERMGIWIEM 00aled
MVoROEMEUVAH] MVOWINEM EWIEHENIGILINM) al0WI

0880

21l @0 2.12 0@R6B CalIBS

af)([@ 20(@0 GANOWIGE WOQ HRMACIWIG MVRGEEe)IN)/@B162S)E6)aN) af)ITN@OEN
00216 CAUN® OBGINZ)EZUBIHHNAND. DO @RBHNIND® HANI HAOBSTVIGE @YEM
(MHz). 830) #mM1§)53 (aIQIG@0]2))6)B3:06NE1G166)6MI0U3 @R@1eel 00213 @69 al0W)

mal 9en30WIG1en)o.

1. 630:;5(809’]00) mﬂg,};o

2. Melniled 9alcIuila] §B:06MEIRlE)M @R ICHS

aHI} G20 SHNIVAE

3. &I 7 §2IT0e:0MEIGlE)aN WoQ

ii. 070 s39emdeil ammmol (ROM)

ROM ag)am® audlono® eaemol@oem. @r@lod mlar

WoQ AI1eMES}HN)QI0M BO(MER H$1W). MO DBBSHHNO 2 @0 2.13 2063 21la]
)8} ]OB08 20Q0M Mowlsslael. HeAIB®I eimMwo mlel

2Joel)o ODIOLI OBBSHHNO QG Galdd0e® MIRINIGdLn)an). BIOS ag)an ¢aldlod
@ROIWHA|S)AN B0 (AICD b enns «;rogj (boot up) G(alo(o0 G023 @PRSEEBIWIGH:)
an). ROM aflajoem ail(@o 2.13 @8 &:06mMlajlalenan@). HMiISd B0 621Q)EMI0EHO
‘g @Ra] ©alQIEMINEPO DD GIVINQHAUVA (alAIBOWMISH)AN). M@ BMIYSA

2008WHAWAIOM  alGlEUWlENHW)o B39a|E0Glo6as3

mkr,};mk)m 0001 CLIHH)

DM AUGIHW)o ©21QaM). ROM 6@ ailel aldletie:dlal 0)nlEBBU GIOPEEIS)H6)

amy.

1. Glalowommilyd olald s0emeil oaomol (PROM) (801ee@ 20(@o Glald(M0

9216 |S)aN H2G1WIEMID))

e



2. &myIsile miqaonies 6B

SEd Mg llesasmn eaiendm - X

2. eweoauenilid ¢lalo(oaeniltd ol eoendeil amenol (EPROM) (@TaaﬂLsom@elg
COUW1E@aHUM DalcWOUila] 20Wa] AleNE)o ag)P)}®OM SV HREAGIWMIG))

3. eld(sleoeill meoauenilid alalowoamilid olal soemdeil eaemol (EEPROM)
(00018 2alcWOUIla] 20WaT AleNB)o af)P}OM SHFIWIAN HREAGIWIEI.)

algld 2.1 @3 002lOMBW)o COIAOPWI0 MOIODBY0 HHIS)OWIGIHR)IM).

00MBWo @RYHHaVav anmnol (RAM) ol s9emdeil amamol (ROM)

o OO €OAIEMENIUW CAUND H)SIVDIMN) | ¢ DDIM GAUND EHIOAUOEM).

SN (a1AIBOM]E0)EMI0Ud WOQW)o,| ® HMUPSB MG O2IYIAUIMSBS Eald(W0
(GTD(@J](S@G)QM@ Glalo(WOM)o 630:04(309100')‘ MO MVYBHIB)IM).

milguane qVSHleH)aM).
* AWOQRS MorEEMANo Aflpees)enelo| @ TOWIEMWIW] @IS MIM (Wwog @al

DO G@RM)AUBSN ). £2]S)EN003 MI(@GA TVIW]HH)HWIBS).

SHMILSA B0a00891WOT MONOL! 88| @ HMUNSE Boal @RYEPIWoeRe ROM se
60 MatiSen |SIMGINOG WO®O0) @Al  2BBSHN0 MAHSHFSOCMGIMOTE WOGOD)
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DalCVIUIlENMBS). MNIDSGIOWE0 26PIGE B)Fla)) 2)SOR[SIHEVO HODa)) HBW)d:
¢, 20Q0iOSEVWILN0 DalHUIHNHEVWI HalPAN). MADY, HO2IM CaldLNBB ©ORY

—— -
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SMIISH Mg llesa-mim’ saieagmi - Xl

eagleno @yadles, elngld @reacles M)saBle @)alomusBgleno DAIH,G(SO6MH
DO IMMEBBE)OS Alld3a|M @RSIO® 10 AUBHODIMSBHIGE HIOMOM QWOIMW AVOW LD
)enE.
2.2.1 0-00ellMiO@™ $:301a] Mo a)IMINDHIENME DD BH6MN06IaSEMo?

(Why should we be concerned about e-Waste?)

RIS G(S0eMIE:; 20ellyo ©AI0)EM00) @oellmyo @REL §adee)0], HrIW, B»oWalwo,
enaleml afee8o G1508WaZ' MY af)aINIEBOHM @RYEOINIATIN a0OM]HONCW
06001 AflaHAIN @003 @3 @RSEEIVIAleeaM). calenzailwo Wlwvafleoals:lod
0D AflarQINOEHUB B30MBAVA, (A I® 330 |0BMEWVH] £)00l, AF BRYGOOWY(AIUOMEBBU3
af)IQIHE B:006M@OH)AN). 0-20ellm o &)Fla)) MS)AM@IMOG 40% QIO Gl aelced
SLI0)QI0M DSWOHNAN).

algld 2.4 @ @RaldHSEHOR0W aflel EOMVAIGIALOMBUE, @PRAIWHS 90AilSo, (al®my0
ApIPMo af)aIMIA  HB0S)OMIB1HH)aN).

RIMalBIGmA0 9nailso () @)I2L1 0
pel SmY350 6206m1gd @O 1e1go PCB emiwd | ea (@ mwlayianeoom enowleegmg.
Wdlaigo EDO &I6M3M3. QRS0 2lo(&26MOONWI0 SIAWMEWWI0
nIOWlee3m3.
0200630 PCB, «p@.mil.al. miaimen ogslee | 0200 351683605 EIE9I010MmWIo
06LI0ISEIRIo BIEMIM3. MW AYaD OO0 NIIW H63 M.
23@1GMAIRITY ERAIQAI 66QILY60RI0,
20MM& 6B ELYEBD, 208MB 0 EEIN
RIOAMETBIEB DM (alESAIGIAM].
SIWA o aflel 0mqo3SEleigo HMABMMBSS03S | alIMEOUNRIIES &M BOE @IR6M
&lRIgo SI6MIM3 &HIMI. SHIWAWo Sl 32
6033S) @RONM §RIHo 6)alQ)IaMm3.
g(muglemga PCB wlaigo allel goqlenseglaige &6m | gommad mowo adaieenms.
o068l (1506 HaSIM}.
o’ (BFRs)

alS6s 2. 4: @BnlSHE2IQ BIMalBIGLO6BEI0 @G 9005010 (ICYI*RIID o,

2.2.2 -poellmyomIm ag)am av.eailangang? (What happens to the e-Waste?)

MIBROVINQIVDI@E B30) HalClWU@AOMo M-MOLIlMio MI(MCD al)®)B6] DalCWIUTlHn)
MMBB). al)@)HONDT CB(BEBBSIT HB06NBICalOWOLN0 M0 (al®1H:H]HH) M @) Galde el
Ale9Ealo)o @Al VLNOBMNADIGS al)@)E96q|s)arlal CRT caoemigo)dalad aslavee s
VROV ORI GaNOTVaNOTV)o HLIAW)e GIVMEDYM &SI @RBAINGE &:oemMea]
S)aM). DalCWINU)MINO® CRT 68 ‘@Rald:SE0000 BORIMI0 ag)IM NEMOTILINM

e

Ei ' :
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SEd Mg llesasmn eaiendm - X

@RGA01HOM aldlmuAl®] MVodHem a@eadavl (United States Environmental Protection
Agency- EPA) 90136qs)0m0@1en)mo).

8)01_B0Wo M-moRilMyeEBs)o0 MOAIM Y dh)MID i
0Bl MBJYHEWO MMBAVINEOQR Dol EHEINE
GWOUIla] HOWIBN)BHEVWO @RS 6aIQIAD :
®. oo CAYlOM @M)allmaow muol g
BH0O6M 20AWNEBBUY @RAILIoMIlENME®eS
@eaIVl@d mlamye aflelailslapss aimd)
BOUD UGB AUOBMI BRald: S 0D0W
AlaHUM@)E908 MIQ(MHIEHOEMO MVOU]
BDOO® QIOYIM). OMIOM BINROWI gal

meMes asplom®)e RelpEM®)o WAl 2li@o 2.50 : EHSIUMDIo HILINEANOLISDIIIQ
OMW)o 2eilmeq|s)cman). DAISESITS IMDF600T

g0-20ellNyo WOHDIO) HO0MAINDILN0 BQ) Va00RIMEBUINBN a0 DB IMHIBHIM
aldslel mal af)ailoswocemo 988® @RAINSS Al j@ea CAIR®IClLeN.]ESMB®)0
aflaflw TaNED TVECLISMBGWBEH HOHAIQo HalQHa|ESINEM@IEM. -20eilmio ag)am
Q)BHROW (alWdMo alBlVMISNEMIOUE NAINBHAEAZD, AILOAITVOVH: TMLNOAIMEBES,
©aloORMEBBEB0 A MVOHIEHHENBGHIMOUUNIRIW MSalSIHhU3 HOBHOHBHICBBENO)
@R} ADOGalLUIDRO6M).

AN VMO o3 moeilmy mlwamem cmioda’ (CPCB -aqum(s@d ealoely)
UM HeMESoud GenIodal) ©)alld:dla] ‘e-moeilmyo Ml@OmeM MlOaeEBud, 2017
01—5-2012 2)®@3 Wlelafled aimm). D MlYREBU3 BLIE;(SIHNM3, DEIE;ESIEMIE: Dald:
EeMEEBB)OS M1d2206mano Qllt3nlM®)o (AIAIBCMMANROWV] NIMLOR]S) HISENAM af)elo
Bee)o (MAB2RO®IBHUB, DalGRBIBMIBNUZ, CUIRINEMEE((Bo) ENIOWEGRIEM). TMVOMLND
MO O@IOQ MSOWlafjo GAGEMIFAN0 MIBQRSIENM@ TomuNOM cmoeilmy Mmlw
(a6 (gauo@au”lemg GNOY @ICIHII06M).

0-00ellm o016 EUoaIoeMOIM)o M1BaIGLRM@TIM)oCAIME] CHH08 NAINMBOATZ
(aIC® B MIBGRUO HBOS;OWIFNE. MIBCRIMOLHB)HSWI0 M EFUDAVIVOROEMMLNal
MEBB)OSWo 20almy MMM EMIOBWINRW)0 2 NA@EIHUD DAUMBOAG  QILH®
2001 M1BQ)ailajlgiens. MIBEROMOB9B)HS @GO QAUIBBGI AlRLIV]LNHSEWO ME3
GOVIWOROEM MLNJAIMEBBINS CMHDMDIOMIENBS @G0 2S}HENO3 MoilwomeBs]
ENOSEWO MELIE(SIBNTS, MEIE:ESMIGM) Galoe)8s8 M-n0ellmi@Bud CuoaIoles
9a]S}aM). MAIOVE0 @OV THI® al}@}HOTT CHMBOTIM HOBG>DI0JAM). (aIWIMOa]g
(6NIOMAWY BB, DalEWINO HFIEOD PGB IIMEEBOHBLI00 ®HAN MIBRODOLHUIHN) SN
®10la] oB@aleeom MIAE3Wo M@BIWVIGMNE. @PM)AHLIBICE @EGUOTVIWOBO6IM
MLN0aIMEBBUE MQIOIAFIVIFBS CLOAIVM CHh(BeEBSEIRN0 ®IBlOH aB@afleeoad
avoailwoma)ens. e-m0eillmyo MIBROBRMEOCMEN)0la] EGNIOWAUMIEHO6M  aldlalds]
03 MVoeaISlaflen)aM@IM)o a)®HOE3 @RLOAID MORIIM o WIBMORERMo & a1QYMM@IIM)o
288 MoQllWoMEBUd HaldLIaHM &HNBE(SOU8 NI MIBQalla)) Gald®}aM)6NE.

e
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2.2.3 @-m0ellmye mldacdam nodpa@nud (e-waste disposal methods)
g-20eilmso M1d203RMOMIM)EAINEl ®0OY 20V 20BYEBU DalEWIUTlBno.

a) al)MO}aICWIW (Reuse): HAVHOM a00MBW QalEONO @RLOAID CdS)aldS)BHUd
al01a00)a] 622]0q SO QalCWIUIlHe)H af)INDIEM a)MO)aICWINO OIS Mailos
963U0lE0)M®. AlBH alP®W HMIYFO}HB)0 NIMDIBHUBEHNI TVJAOLOMSNUBEHNI aflgl
089 2JQISo MSAMMNAUBEHND HOITVEHND GRLIHMEWI HOHAI0J0. 2flei® TVANEL
MUoARISM @3, QflBJOELOMV MLNOAIMEEBUE af)MVIAUTEHHNI HOHAIN0. DB:ORY &HI(S]
WRHhB)o GRITVE GSIEMO)HBJ0 aRMO}alEWINO HalQlo. DO M-CAUTYIOMW CDHIO
B)0WEHIM M0V E0)0.

b) &:0m1a)) &H8W@d (Incineration): (A IC® o 0)ald@BalM HalB® MMAITIMEOQOI@3
900 2@@3 1000 AW OAVTIHLIT QAUOO OB88 VB OMatiMOANG MW Ailew
V20 HOa)) HSWIMN).

c) w-noeflmyomlonagd aljMmo)@datddmo (Recycling): 9@@atamemsglod @mlan)o
DaICIPIBHOM alQ)AN ALISHEEBH)AICVIS2] aNTIW Dald06MeEBUS MIBAABNMGIOM
WOEM a)MO)TalOBMo af)M) alOWYANG). GAEMVIQO)EUD, H1GNIBW)BUI, LI0nIESIa ]
BB, BROWo, HSENEnN0eMS GNIBALBUB, n0dBAS OHALANGU3, M), HROOENIENEUD,
an0BMY ©20H1M8, (1038, Mlaillw), 62od] afla -8, &)5leoelaflem)am AIWO)B:U3,
CHNIIBHUB af)IIAUOVE0 o )@)B] DaleWOUIlEndo.

d) aemg)ms@d (Land Filling) : a@Qaijo &,)S}®@3 2alcOWlENIN®)0 af)IMNI@3 U0}aldBUd
92196 |SOCIMN@)20W 2OBNAET MEHIS) 2)SG3.

224 @-m0ellmy MIdmModeRMOMITd QileYAMOle:810s als:
(Students’ role in e-Waste disposal)

o @RAINDYAILINO® EDRIGESIEMIS: Dald0MEEBU3 QIIEEBIIN® MIACIN)d:.

*  DalB®OMEBUE GHS)AUOJEMIIUE al@IVD QAIIEBB)MDIM ald:0o GRAI MANIBEI
DalGWOUTlH8) b,

*  DalhOMEBUE aldPOSHIO® @Al 2QBBAIBHE AITISH)HEWI  TVoRIAIMWOWS]
M@BH)BHEWI H2lDO GRAIWOS (alAUBODM HOeIaal 3ldceila{len)s.

o )@ MAISESIIMIES Dald06MEBBUd QIIEBBIEMIIUE BRAIGSE:020W al303MN
6BU3 @PSEE1IYISIOaIM) 90q)) QAIO)EMGHV)0, al)®)Hs] DalCWIUTIEHIANAMAIWO
®6MaM)o, ODBLR0 &)0a] MO0 PalEWIUIlENMAIWINEMAN0, BSIMTI BHOLlo
DalCWOUIIEHOANIMAIWINEMAN)0, AUBHO B0 BIBAULWo AO(@o ALY aHS1EN AN
QIWIAEMAN)0 DO} AUOYOID) .

¢  9DalGWIY YO)MIAIVWIMT Dald>O6MEBBUE WIBIOE: af)S}EN)AN AlRLMIWICENZD af)an»
MIBAAODOSHBIOS GaNEM MMIG AUFICWO HAIMIDHTVY AUFICWO M 1RI0HO)D>.

o  6nI0QOIVIGE (aIQIBODB]HN)AN Dald06MEEBSITE DalEWINEUWAHO HBWIAN 6NIOQ
0l66) aldh0o 012108282 §21QOARAN NIOQOIHHUD DaICWIUIIHO)D:.

e  M6eMeamMa 9EMmoaElmIo (Warranty) 988™m)o @IGI6®: af)S)ENM @AW D@3al
NMEBBU3 QI06BB)d>.

e
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23.  andlm SsMIPShl/an6kn mesilkenis)
(Green computing or Green IT)

alOlnOl®1es MOUdo MoRAINENIOMDIBS MVICBMIGHANBLIOS AlOMAlo (AIEWO
Wa@oeMm a0Gl® &HaULISlod) G@RLOAID a0GI®
MOEB@1B0IBY. BMIJSOIOFW0 @RMIENIND LIS
HHEBBB)HSW)0 0)aldh@3alM, MIBR6Mo, DalGWINo,
W320032RMo  af)MMIAUWIR0WV] NINLEA]S RIS
B6BBBOW  GRO6MIQO)HUB, (afla0)dUd, MVoBOEM
Daldh06mMeBBUd af)Ial anel(al3o0W] al@laudl
@86 cIElee)Mailwo MSa j0sn)IN@IOMIE

. N . allj@o 2.51 MO (YIC CAINIOT
a0GI® HHMULSlow af)am Qilslen)anNo).

a00l® HMIYSloUTlod @YoMl ‘af)mBE] qUId’ af)MOIWeQS)AN TVICDWWI
988 calmnieilod’ ¢alo(oo @RWISOWVI)IM). af)2ldallw a0ddeaIVO)»gElene Dd2R
00 HUA®  Aldabla{lee)mM@Imow] 1992-@3 EPA @rem @ mMSaqfleinssloo.
GMIZENN S HMIYFO)BSeljo, Wlaiegldgleno afMmAE] quod GRINI TVIWIO6IM
B0$21WoEM. W)E00afleno, aBeidleno D alb@] MSa0deeq]S). all@o 2.51 @3
MLOWOEEM WOV DalCWIWIBNMN o) MBS TUOB @PSWOBo 06NN aflAlBe}aM).

a0GI® BMUYSIV) af)MM @RYNVOTICDLNSS »aeMe2adled wlamemo BoUTld:o 2@
206M). BRGNS AlBIMOIMIHW GRIAHEOR0W] MNIDWIBHIOMWIBB B0} OMIITI VoMY
@000 QAISBOWMIOWS)HNHIM  HMISA DalGWIUTlHNANAIJ0 MLNIAIMEBBSB)o (UORUIGHE
MBMOWYENE. ER@IMOV] ©2IGQNE aflel &H00L68BU3 MID® HBHOSIOWIBIENIM).

e HMINSA DalCWIWIHHIVMEOUB @M 300l ©alQ))dh.

o  CRIMNA (all33 GaloLNBS HalGlaN0L)GHU3 @RYAINDIMBBEa|OUd M@0 (alIGOD ]l
BB,

o 9DVAWR MVOABUEM AV(MUBIWO DalBWIUTIHN) .

o  (WIIHESO] HMILSOIM)ald00 L10a]ESIa] MVOUWlE)ITISEOMOBo Do lGWOUIHe)b:.
o  @RAUINLRNIEMESIG3 BO(@o Loﬂogfog” 0f)S) ) B>.

o CRT ¢206mIQ0)&:0386) ald0o LCD ¢206mIQ0)Hh U3 Dale@owlan)d.

e af)MABH qYIQ EPSWOBMBS 20IBWEHAWAE, EINVABZHAUVAE DalCVWOIWIHO) .

*  GH(MB, TMVOMOIM, (alE3UTlE: MW AMEMEBBUBLOM)IVA@]a] @—@mg;g MIAn23RMo
£21Q) b

o (UDGOIRR0 GalILNSS MNIBG3 ODVABR VOAISEBUE DalECWIUTlHE)b:.
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SHMNIYS0)®HNB af)saslom anolmIcnIBNde (How to make computers Green)

HMIJFO)HOB a0CI®IBRIBH] BOQIMN DI GPAIWOS AlLlalo, BHIOIAHHAD, @GPl
s6BEIY101E9)M AUMTOEHUWB af)anIQl (al0WIMIABa0lENMM). §2I0lQ EAUYISO)EUD
B)S) M@ a0GIMIRAEM. af)ANOBGHIHENBANIM BRAI B)0a] AUNVM)ENOS DalcWIUT]
SNMBB). 3H)SIOD GRAIWOS (AIAUBCMMOHIN 0D HOAUBHGIEY @RYAICDIMBS).
a00I® HMILSIEEIHM 00 OWIC3 DVBLROMING HOOIMUANOW AlBIEWINO (210W
M32Ba0lee)a). LI10a1ES0a 0 ALl &:MINGN®HO8 @PGCaIe:Hla] 9vd@® aflm]
GWOMO &)OAIEM. BRM)CAINOL! MOAN LCD i@ 1m)eud CRT caowenses @real
&Hla] AUSOO H)02] OVBLR0 RO(MED DalCWIWIHNMBS). HLIW, HRBHN0] Galoe)8:
@RAIBHSHOD0W AUMIMEOB)OS DalEWIN0 BJ0BHEMo.

200l® &MIYSlod GaIooroasla{lemM@Im)ecalnEl @Ie? aloWaM 4 MLalaIMEEBUD
93689 083] 2flBles)aM).

an @1® 0)aldh@dalm (Green design): &miy)50) &3,
HMVAAU0YHUB, (adlBOYHUD, O IORBSO)HUD, aY AWIEHIQEE Dol
HOMEBBUB af)aMVIA! ©)ald@Ba M H2I1QEMUIOU3 @RAI al@laudl
@1B9 @PMICVWORINOW0 DDBLR B0 HUANOW)0 DalGWO
Slooom OO @QI0IHE) Hs.

20al® MI3moemo (Green manufacturing): :m1)50)0 2F @M
NINW CLISH6EBS)o MIRAE)EMINUE B)BAIYWO alE@OAUUS] B)02)) OB06NE alBlrulclss
GBoaHo BaM)o DENSVHHNIOM O1WIWIGE @ QYIOIHe) .

a00l® DalcWIMo (Green use): HMILSGIHAFWI0 GRMENITW Dald:OMEEBBIHSW)o
OOAUBY® DalGRON0 B)0a]) OBHINE alGlMOIM] MVDVa00B3Zal0RIWV] DalcWIUIlHe)H:.
anol® MI3mad2mo (Green disposal) : &M11)SB 6S)al0S)HUWB MIBOD DalcWIU]

09}, 220200 OIVIVIT MIREVOGLRMo 21, @YAUUDIAILIOO DAl ESO
M Dald06MEBBUS al)®ES] OalCWOUHe)H:.

MIWo OilaIW]E3OMmI0

1. @Al HOMEAIARIMIEOMISIe (ald)0les cWIL 903200 RIMIWIM &myis
036830 @RAIWIANS AlBAIEIRGBI0 BaleWIETENMOlOM o3 al0
©3m3

2. 9OalMEmBE MaN3o Oale@IGIESHIND Q3N *LISGE080 Dale@IV gl aRONIQ Qal
SeeMeoR Mlddlesymalem ___ a(ang aflglesnzam.

3. &MSnIeslede ERAUWINS AlRMBEIRIj HVODR GIQOHa® GRUI:ee3m
celeniellets al@aldSlo@ — aang ailglenims.

4. oBOOS)LIZ0 E6F DallS/ BY5alS Dal@EMEMBE AlMo alSlBeEHSIOMIE.

e



amygsd mgfeeaann eaedmg - XI 2. &mygsileag miqyonleal RIO6BRGD

al@lmal168) 30 BMEBSIOS @B ERICYDDIMIo £D - EUTY° OETBIGEIIN (al@)YILII®)
00601 alOkEEIM@INIV] 663 MWB6)Y MITREIOS (aICRBROTD MSOID] N8LITS

DO

M08 0aigre 2 aNGI0 S1YISle0IO0F (aJWITYO@D H30]2[ 2I0g] O2IQ3s:.

2.4 emadfonid (Software)

B0)»)G0 GLald(NIMHUB DalcWIUTla] &HMIJSAE MIQVOBIOMBWIo AY eI ESI6ME;
Daldh06MEBBB)HSW)0 (alAUBDIMMO HIOJHHAQI0 aNLI(aIBANAIW] MSOMOB MVaNIW]
SOV GINVaNGHAUWAE. 20IBWHAUWAE HMILS8 AVIROWIH voloo B)alea]
S)OMEAM) al0WINRESIGE GILIANGHAIVA GR@INM OME O GRYOVICAID @RYEYAM).
0618} ®OOIIENSS ETVINGHAWOITNSHO).

e MYo GILOANQHAIWA

o @RlEHNUM GIVIANGHAWE

2.4.1. avlgye eaLoa0@QIA (System software)

SMIS01OM (1IAIBEMMEEBUWS MR EH)MNTIMOVT 0)aldh@BalM 2ITDISHSS 630}
)50 GaIO(NOM)BHOSWIEM MVIqVo GIVaAGHAIWAE ) alOWIM®. HMILSOIO]
(2IQIBOMEBOS MWD 2}Od06MB)0, &MILSE MVoAWIMOTINM GRG:ECOMDED)0
aOCOMWEN)0 AWIQ af) OB 2}OB061B)0, BRYRIEHOUM Gal(NIN)HBIOS Hy®IMIBA
a0EMOMIOM af)ld CLISEBSBI0 O2ID@OHINE0 GHMISA TMIQLODING DalcWO
NOBIT BMYUIHM TVA0IWV]HHIM GAUNE] 0)aldG3alM H2IT@ ald®) Glald(NID)d>
BO6M @RAL 21)O)EHOWIE3 MVITRo CGIVIAAGHAWAE OF GIVIALJHAUWOHBOS (GO
MOO® ailaEMHN) B W)Yo HalGlaNOG DaldH06MEBR3)20W] @RUAIMIAWo MSOI)
SQo §21Q)MMN). HMIJSB a0LI(IBRIW] DalEWIWIBN)MMIM DalERILMILHOB DO
Ma00Wlee)aM). &mInScloal allealmsud MlaRlee)am aMUlque EIVINGHAIWAE
TMVa00WIEN)IM) 0D M@ TV)ailafles)am).

i

APPLECATION

g

OPERATING SYSTEM

2llj®o 2.52: MIL)HIDOIII6S 9alCWISMINI0aNICAWHIWNJo MBS MIMIGSE)



SMIISH Mg lleea-mim eaieagmi- X 2. Smsaen mimEoleel B06ED
milayo GI0aNGHAIVE, DaICWIS®IANEM®)0 a00BWEAIWBIHM®)0 af)BBOHM  NITW]
aflafldleeyan) agyam) all(@o 2.52 @3 HH06mlenaM).

milquo G20 GHAIWOINNG ARISH:EEBUE @INY HBIS)HN)AM).
a) ®2qjcoglod’ aVlqyuo

b) BoaH a0V  0)B-U3

c) oglelgl croaigeaiwad

a) 39a]c0glod) avlquo (Operating system)

D0 ICWISMINIENMW)0 H:MISE a00BAHAUWOIOM®)o NITWlaflendMOWBs B0))S0
GLaIO(IMHOBWOET 630a]|E0gGlod) VIR0 af)aIN}alOWIM®. &HMIJSAE AVITUHGC Dal
GO IDIBN B> af)TNDIEM B30a]E0Glod) AVIPROTIN (~IOLNGIlBLIGHY 0. DaIEYIB®O
afldd G UB (alIBODalen0ad @MEWIRINOW alBlTuOldll B0)EH0ENIS)
H6)BHWOM  B30a|c0Glod) MVIqRo ©2IYAN®. GO0y HHUAMOW OTDIVIGE &HMILSA@
2003WHAVA DalEOUTEHIMB MVa0IW]ENH: af)NM)o 60a|c0glow) mVlquGileay
coellooem.

HMILS010L! af)210ailWw (alQIBOMMEBOHBW)0 BV (TN HD)0 aBEHallaflas)d®)o
©21QM® 30a]|c0Glod) MIqR@eM. 2 fl(@o 2.54 @3 BMIY5A AVIquOleeal allgnlEBs)es
206¢MmR000] (Resouce manager) 89q|c0glod] MUIgVo (alIBOWIH)IND HOEMIBH)AM).
aBQao (alWOMealg AVITYo GIVIAAGHQIWOIEM &0a|c0glod) mUlayo. &MIgoleAl
200@W AWIM&lad MIMYo @BRYBL0 af)SIENaN Glald(NIM)o BIaNIEN)IND®AUNO SR
Oll@d MIBIMIGBEN)aM Eald(WOM@EMID. &HMIJSOIOR @M 2RI DalCWINAl)0
OO BB MoRAISH)MNM@ @SWOMYo DG (VoalHe)M).

392]60g1o¢ aVlquomlnag (alwamwdmmesryd (Functions of operating system)

630(5(30@003 WIQUODOHAG (A IWOMHalS WARCREBBB6M GaldTV ~ OOBHI0J0621Q))d,
22201 OO0 § I, A0V D OO0 21D, ATV LG HODHGH00 0 H21Q)
&, MIBCGUWEBBUS QIILOMIHN)H ®)seaBlwal

2ll@o 2.53 BIecic0Glow Mo
ilRIETBSIOS 236MBM o Meiod




2. &myIsile miqaonies 6B

SEd Mg llesasmn eaiendm - X

i GLAV  9O®@I0Y0 21Q))d

Glaloav  1&:8)0s allmyoavanoe @1dleajsieneno, ailallw eeIdTL  )1e&:udes ailealmBud
M@H)M@IMBS alFLG] GWIOIBH@ af)INIAUWIEM  Ba]c0gloss avlquamleel
GladOaV 7 9OB:@00 §2IYIAN BIWO (VORLANLIGAM)MM®.

i ©0m0] §6BHHI0Yo HalY)) B

(aoL0dld: HRIGINW HOHHHO00 H2IQHEWI MV(AVHN)HEWI HalQAIND® 630a]
coglo) Milaquomleel 201 HOBGHEHI0L0 Hal@aN BOWAEM. BOE00 HAMAO] MLNOM
oo io @RAITLO (80) Elaldav 11 MI1e616012 {0189 BHWIEEMI @REMO BFl60Im)
B1SHN)BWICEMI) @R TVIGH]2YHAUSE)IN). BIGOI GaldTV 1Mo ag)(@2O(@o HRCAG]
M1ES1OQUSHIMORAN BRD BEMBNIBN)BWI0 BRD) (aldH000 MBS HAUBH)BHW)o HaIQ)
an). ©2a01 oflan’s @RAIC0LIeLIRITE @R @G1e 2 S)ENGHW)0 621QYAM).

ili aDWO3 HNBHMHIVY0 6219

aNWENHSIN0V] NITWHG (AIAIBOMMEBSOW @RYAVY@6Mo HalQ)d:, Gald OH0IS)
B9, MVoRGIH)d>, DB 2IS)H6)H, HODHDIQ0 HalQ)d, TVOOMHIHN)B: af)MM (GO
M6BBU3 ©alQ)aM).

iv AloeaIal 9ad:@:0080 §219))d

BMI}50)2000 NITWla flaflGlenam 9als06mMeEBS)HS MIWAMEMA0EM AWlHHAIMS 66
©000021Q@. 200BWHAIWO)0 ETVINFHAIWO)0 MoGWIH]alalOd:06MNE @RM Dold
EMEBBOS HOHNHO0L0 H21YAN). WIHOHAITV HHEALAIG CIVaNQOAWOIENSS B0q|GO
gloy aVlgqRo a0BWHAIWAE Pald0eMEEB8)R0W] Muoaldlenyam). cawoad (DOS), ailad
GOV, WMLV, ellMEaU, 208 8.0)aV. ag)arilal allallw®oo B2q|cogloss milay
@BBUHN)BS OBIAOVEMEBBBO6I.

b. @da¥ Gla1daVL 0)3u3 (Language processors)

2MaHi@ ®2XlG3 @RYUWAIMIAWo MSOMOM BoaH DalEWIUTBHN)AN). EMULSOIROW]
@RUVAIMIao MSTMOM HMUNSOIM GRAIVWOQNIM B0) BIaH DalEGWISLMOQIM @RI
000 QAIEYIM). BMINSB BIHZHOS DVWAMN@ELICIENBS &MY SA BaH (HLL) agyam)o
@S MEICMIEN88 &HMINSA @oaH (LLL) agyimio ©6M=2001 @o@1dljldles)an).

@OSAN@ERIOHENBS HMILSB BaH VOMIWIHSIMEIH o) MGIWHS)AN). BHMILG
0led IBYEOW 62200, AHIRO)HB)o DaICWOUTla] MDD GIHUVIENSS Glald(NIR)
U af)P)MO|S)aN). BIGOD BHMIYFOIOMRW)0 B)aldHTalM AU IIVDAOVD®) OdI6NE
80600 HMILSOIM)0 (AICD LB @ISMNMAITHIENBS @(ANERIH DalEOUIlENIM). HRaHI
£100GWIR)0 @AVl LIOCNIR)e GIPINOLIODILNBH HMINSE BIaUBBIEM).

a® @2aH (Machine language) : (aIC®H®00 MV)2IME:U3 RO@OD HMUHSOIM am 1
£I1066008 MVOWIHNHWBS) )M MABHCIWIREED. 1,0 ag)an’ HHENINA] CLoa IyBFLNeS
(I PDIWIBCIB9S)AD (A IGDYE @OSWOBEIBUY (@GR HMUNSAIN) AMAVILND:) af)aT
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MMAHGIWI0. HNENIMA] BRENEBBUT DA lGWOUIIHH)MN BIAHB:OB W(ANEIaH af)aNn) QllSles)
D). WA BHUVIGE GO0 af)PIDMAND QIBOHO NHYEVINF6M. ag)elo TBEZUEBUBH)0,
0 m)o 1 6o He3deelcaclw MilSkss 30dCmIClea8 qLowAal.

@avosil @daH (Assembly language): @oaVoRil BOaH DWIAIBOTIWOW  GaIO(NI
2llod) BOaUWOEM). @MV BIaHUBUB MYIEREMIE6)HUE DaICWIUTIBN)AM). BO) (UGG
MODIM OB0S)BN)MN (Al 1BHOTRHAOW GalDdI6M MIIGA6MIE:. DBIA00MMIWV] TV,
eimoml@ ADD, ajaiseimomla) SUB, @)sesloal. @mEIaHeO® G@RGald:H]a]
@RaVo6NIl BOHWVIEE HMIJSE GO0 af)P}@IM af)B)a|BO6M. DO VWADIUWIHOI®
BOaHWOV @M@ EAIO(NIDBHS SHMILNSB 0}al*LISMOHWEN)Cla] @ROIANMBOWITIEH
EN3@O6M).

gwdmmeiomlenss @l au (High level language): 0D 80aus08 o@10¥ BOaUH®
Ca0ORIMBBM)0 @RIVl BIHHVSHIB)0 VWODEIUNVWENIB)o LISV amaVl
L1080 TVOWIEHNM@A6M. OVWAMMELIODIENS8 &MINSAB BoaH®Ud (HLL) @miy)
5010) am 121069008 MOWlenG0lal HWAMOEITIENSS BaUMSIGE af) @IV
SO HMINSA GlaIo(N0AlOM @RMIM @LIYNIV W(ADEIHUVIGEIGE 20Q)AN). @RYWG]
MOM3 DOMOO BIAHMHOS MARRA 6)2IGIMM@IM 630) BdaH QANAIBCINGOM (HOOMILIN)
HEB0 MMB(aIQO)HEB) @YUM aloyam). BASIC, C, C++, Java ag)arlal 9@adam
@EeIoMIeNS88 Galo(W0A10U) RIAHEB:UBHE DBIAODMEBBII6M).

@daH G(aldaV 01913 @YADY DD

DVAM@LIOMIENBS BOaUHSICGLI0 BRIVl BIUMSICRID af)9)@IWIBlHn)IM E 10N
MW HMIPSOID oM 1eNGHOM TVOWIBN)BHVIEL MEBOHMOBS G I(DIMHOT
VD BaUHSIGRIBE (HMULSOIM AMAVIRING)AD BaH) BIQIAN@IM BaH E(aIOTV
003 DalCWIUTlEN)IM). QWA DLIODILNBS BIHUMSSICRID @IVl BaUMHSIGRI0
a9} FNVICIHH}M  GaIDIMHOS BGRGIM AVAIMAIW WO BIaUHSIGRIBE 20Qo0
©21Q)aN MVIqRo GAIO(NIMHOBWIEM BJoH BTV 0)BUd af)aM) allglesn)ano).

allallw®eomlenss @laH GIdav  0)&ud (Types of language processors)

o «mm)o%(z} (Assembler): mmos@ BOaHWIM )LDV GaI(NIMHOS V(A
BoaUWGRIBE MBRRD ©21QAN@IN GRAVoMIAG af)MNCIWHA]SIAM B0 allaldo
&M @RYAUNYDMNE. GLAI(NIABER! (allyOINE:UB ms@moa@gm«ﬁ OR2RD ©21Q
©alg GUOAHUMEM. EOOEMo HMIYSOIM WA GHOW MIBEZUo M(@OD AMMVIEID
HOOM HFVBHW)BS). ERAVENIA VANOWaHCI®R0E.

* ®a33(~1QA@ (Interpreter) : QB ®LIODIHLIP DI G IO(NIMHOS QAIBIAIGIWOW]
OOMERIHDICLIHE) omogﬂmogo MSO®)IN BIaH 6)(AlOTV 06D @(@@wg@. aBO©®
Bleno 80) AVt dMQOMEHIG3, H@QDHUD HAISHQ|S)OM)HW)0 (IO Mo
@oailos eala] @eAINIMlalee)®®o HalYaN). H®Q) @IOYOWIWGIM)EUoaHo
ao@aea allaidommoe @S0)&w)8s). BASIC 60} sMAaIgal @oauwosm).
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&msd mgfeeaamm’ eaeadm - XI 2. &mysilong miquonleal RIO6BE

e smeoaueld (Compiler): 90AMMAIOHIENSS ROHWIHLIL)TIW GalO(NIMEHOS
VD BOHUVERISE HROFIN0Qo MSTMAN BIaH ATV 06N HEOMILIR. BQ
OMAUEM  HBH0NBIMOAN @D G(Ald(W00 M)PIAUMOWo QAILORIOMISNMMN). DG
a)OME]LN0 HDQ)BHU3 AIMIGE @Y HMQHUB HOHOHMUCRIUNIY @OAUNVIMO (HAM
MIE00S) )1 MM B 3001 M (&HIMIG ed@m8Iw)o. QOB Y IS M WId3
P®HQIMAINLIBHITE HOHOMILIR B0) BMNIRBG aDWES ATV HUSIHN)0. HEHOMILIR
D0l )88 MALROOW HOOMUCLIHUM af)M) alOW)AN). OBLRAH)GUdHO
GLalo(90 06M HaIYMM@IN HeeOMILId HRGIVIGE GRAINIAILL HeOMILId Dal
GWOUIIBN)M GAlo(N2lod) BOaUMB06eM C, C++, Pascal mseasloal. «;Tocr\)oa)_lm”l @0aH
V@3 mlanyo, QVAM@EAICMIENSS BOaHWIGE MIM)o G(aIO(NIM)BU WMMEIH
GaIO(NIM BBV QIlAIBEMMo H2IQIMM (lQUSOD]HUD ail(@o 2.54 @3 H06M2l0]
BN,

0110110001010
l 0010101000100
0101010010101

E 0101010101010

_— Vel

g B

200 2.54: BIeS Ol To0)" o RitRnERes.o

c. @)sleilgl (zm)ooﬁgomqo)é (Utility software)

al@lal eoelle:glo MIquo al@laloeim ¢Roeld:8)0 MEQYaslenIm DalCRIBMILHOT
TMVa00W1H6)IN B0 GLaIO(NIMEHBEM @)5lailg] cruoadseniwad. ailel @)glailg
GalO(NIMBHB)o @RAIWOS WAMAEBBB0 MINY HBHISIOMIGHN)AN)

o &olalaH® syudav (Compression tools): aiel® aN@ENH:OS 21)0)6351® TMVoERO6M
MLORIBBSIGLIHE 2l)0JEN) D> af)IMDOEM dolalaH SHUBIVIENHS §2IQ)IMO®. @RI
U0 0MAVEEMo BABIBHT3 Mo(aloHB W)SlAilg]l alcouila] alellajo #)0a] aD®
eN®e8 WIsMIT 2P ©INOAIN allila|olcalss @0Q)aI0m  MLOWlee)o.
aDOENBBIOS H(MIaUOM MVlaflodd (Zipping) af)Mio Wl (MIcUOM @REN3AV]
afloga3 (Unzipping) agamyo ailglenam). 930a00emo Winzip, WinRAR agyamial.

o alavd; awlandBonadd (Disk defragmenter): &miy 58 2008 aAlmisloel
ANVENHOS )M (HAH0EMo MSTMAN G IWDIMBES WIS Wnnddienadd
af)aM} alo@)aM).  WIMB10M aleIgoEBSRN®] allMOlHISENN aDWE) 8
(201 2J0T3 HMINSOIM BAUND B)S)BW0 (alQIBTMMo B0y SHHARIONBHW)o
©21Q)o.
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o MNANE@Ra] cMVIabdoauwd (Backup software) : ago®®sleno &006mMOmOG3
2008 AWV} HUB (A IAIBODMOaSIGRAIANEHEWI GRENIGLOIG AOQEBBUBHE)
Qflew VR0 EEWO §210@OM3 WM& MVyE:H]a)) Alafldlenan allaioaBs)es
aldh@a] M) af)S}BN)AI0a TVLOWIHHNAM EIVOAAGHAIWOMID). DD TVDHOY0
D0lCWOUla] aNWENHEBO GaNOUBO}BES HO(AANGEBO MDY ENI0BE @Ra(la)
QileWWR0HR 0.

o @] #9aI0aV carVIatsepalwd (Antivirus software): £:m1}5010M@ (alQIGOD
MOOD EBOAHHOROW] NUOUIEN)IM BN BB HMUNSAB HOAUOTVIHUB.
@F10601000 ¢IV0aNgeaIwd af)am @)slailgl ¢aldWlo DalcWIUila] &MIyg
Olom Il flBlen) M HOQIOMIIHM EGHeENBGMIM)o BPRAINW BFIAIDHHIM)o MVIUS]
6)0. o)1V HOAUOTVIHUB MVYISIBNOSF) HHIMEIBlHMGIMMIVE]a] @rRYZ]
9HAIOM GIVOaNGHAIVO}HB)0 ajGEBHENZOENS. af)ld @RAFIOHAOTT ETVIa0Y
HAVO)BSLo TVIWO al@H)IN MLoANWOMEBS)ENE. GMIABZM @RYFIOHAIOY,
HOMBaISMVB), of).ail.2dl af)anlal OBI00EMEBBSI6M).

24.2 @Ryflesmanad emoangnaiwd (Application software)

B0} (A ICD D @RYAINIOBIMOV] AlleTUla{leaS)H)aM ETVIALIHAUWO)HHSWI @Rql
GHOUM EGTVOaNGOAUVA af)aM) ASENAMM D). Hald@AUOW @YQICVYEBUBBHIW)BS
GMV0a0GOHAUVAE aldECHNRBHB)0 (AICD Y& @YQIUDLEBUIBHIWBS CIVIaOYHAUWO}HB)0
OB ISYIMN). ERYIEHOHUM ETVIAOGHAIVO)HUBHS HBIa0sMEEB86M GIMP, Payroll
system, Airline Reservation System, Tally agyamlal.

a. 9aloM)AIIW @IRYAIUEEBUIBN)BB al1dCHN) D03 (General purpose software packages)

B0) (aICMYd> @@%1(8&6)03405]6)@ (dQUBEMEBBUE MIBQYaslHHIM DalEWIUIIHN)aN

GILOaNGHAIVA alEHNRIGMID. DaICWIS®INNHY @RIV EBUIBHMMVABa] WIS

MANERHDBHUB (aICDId alCHHR)GHSIT DUB6a|SIOMIVIGIBH)aN). GAIW GOV

MO} U3, MO alWaH1] ETVOaNGHAIWAE, (AITVENGaHI CGIVINGOQUWAE, WOQOEENIMD

¢M0aNge0IVd, 2uWglaTWI ¢IVaAgeaId of)MIEBOM MAO® ®Oo®IG] o]

H9)YaM).

e cu anav s caviadgeawad (Word processing software): cawos10aad)
&0 MRS MTIM)o @IQEBUT AURYBMIN@IM)o GAIENE] B)aldG3alM §alPd)]
Alee)aM EGIVaAGHAIVAE @M CAIWSITV  Tod). AUSBOO af)B)a OIS eilo o
DBRSH0 0)aldT3alM ©21QYAMY0 aflghHals)Emaiomio MIdalen)anmMo (aflad”
921QRAIM)o DD DalCWIWIHN)AM), H@IHF TVAOIWVWEAMINS GaNIETBIHUE HAVY
921Q)AIOM)0, 2Ol HAVG 621YAIM)0, AUIMITV® 1GIVIGE GPSWOBEIBUI
OHH0S)HNAUOMY0, AUGIVIV] WEOMT@ VOGBIWIBEAUOM)0, AIYIBO6MANO, BRBHD
allmyoavuano al@leuwowlenyalom)o, all®eBBUB DUBH|SIEM)AOM0, GO
6838)0, alSldd38)0 MIB22HH)AI0M)0 MVIWIER)AM). CALIGHLOAMOHM BOCO Galer)
HGlelo ®elnsng)o @RSEe)Glajlo M2Ele:clenom)o MOWleeam). MS Word, Open
Office Writer, Apple i Work Pages ag)amlal ©30a006meaBs061).
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SEd Mg llesasmn eaiendm - X 2. &nYpsileny migyoulear EIOERO
o MUaIWaflg caVIabIoruwd (Spreadsheet software): il 0)alomlenO8s
0D GILOAAYHAIVA DaIGWIUIla] BEMEN)BISENBHUB af)B)a|OTIGE MSOMOM TMVLOW]
09)0. Gala|@ AUBHHHIGIOM BRM}HCI2OBHIENE HAVENHUE HHIMNE B0} (UFlad
m1322199)aM). 2l @EBBUE UBOQ|SIEm)AIM)0 AllAlW@OODIENS8S8 21085)HU3
M13Al99)I0M)0 @@ @RMAIGIHO)IN). af)oaf)TVaf)d:TV@, B0aleNd 6anlad
0@, GRIZMY 1-2-3, @R flud i Work memugad. (MS Excel, Open Office Calc,
Lotus 1-2-3, Apple i Work numbers) ag)amlal ©302006mMe3B806M).

o (aIVEM3aumd cavdatdocuwad (Presentation software): 66Tl ¢axoailad aieil
#9)IM 2{l(M6BBSBJ0 WMNIBEBSI0 DalcWIUla] AlAIOEBUE MQYINIEHIM DalEWI
B EIa0GHAUWOEI®. 2l(@6EBSB)0, HSHTYI®HSB)0, @RMIEDAUM)o, allaw]
CWIHB)o, WENIBEBS0 VUBAA|SIOM] AUIGITV® DOODIENSS @YU WEBBU3
OMWHEeNes MIBAAIEHIM (aITVEMGaUM EGIVLOANGHAUWAB MVa0OVBe)aN).
OODE(HIETVIaN] alaBGal0WId’, 30aleMd BanIMV Mo(aldV, @Dailud Hag)idos
&lemos (Apple i Work Keynote) ag)amlal ©30a006meaBs06m).

e AwaQacINY cavdabgdeaiwad (Database software): al0Maloo NITWEQ|S) BlS
SN BOY)BYG0 WIQHOG GUAIGa] algld0 o1V aV)EHlafldlenmMale®
WOETT) AWOQOEENIATV}HUB af)MalODIAND). alOMVal0o NIMWHA|S) HISHNAM WIQ
®)o @A TUIBBlHNOMBS BO))F0 GAIO(NOM)ESB)o Gal@AMN@IEM (WOQOEENIMS
@oemeEenad” milavo (DBMS). anogocenindlenss ailalossud Gr@ImM)CWIR 20w
ololwlenoe &o0yeUnn0Wo AllNlewouila] @RAI ol ATMIWVIE3 TV)EHIE)
SO0 OG0 2S)ENHWo HaIQLINEM WIQIENIMVIN (2 IWIM BldHo. TV}O
SHODIQN0 TVIBHIOI@W)0, (alEGMIE DOMBEMWEBBBI0 DAl MTIBHIAN (AIG® Y b
@BHB0EM. HODE(HIETVIaN] @RYSIVAV (Microsoft access), 30006168 (Oracle),
GalOQYOAT af)aV.d5Y).)@3 (Postgres SQL), 6@ af)aV.d4).a0)@3 (My SQL) agyamilal
930a006MEEBSB6M.

o audglnlwle cavdadidnarwd (Multimedia software): afloilw o)lesglenss nowy
DBBBIOS B> kY@ )a 206 AUBSIUKY. BREHEEBS)0, 2 l@EBBR)0, (N0alSTV)E:SB)0,
80Wlcos8)o, AlAUIEI®8)0 @)S] G2l3MMSB8 a0 auWdsialuwlw. allallw®o
oolensg allaieEBud eIV §a1gom auwgilwlw EMOaGgeIAEITd VoWl
#e)o. B30I, aflulewd anWeRE:w MIdeRlemMG@IIMo afU] BalgMG@IIM)o
ED® TVAOIWVIENIN). B0) V}ICIG3 WMo GAIHOID) B IATICEIBE MBLRD 6)21Q)
apmMss (Boulewo e aNWENS:U8) GILOABYHAIWO)E:UE QME. ail.ag)@d.aul.
@@ (VLC Player), @oeanoeni a0goa (Adobe Flash), Slo@d qlwad (Real Player), alaullo
ol@ad (Media Player) agavilal 980a006meaBg6M).

b. (aIC®Y B @RYAUUDYEEBUBAN)BS CAVIANYHIWAE (Specific Purpose Software)

(G S @RYQINDLEBUEHS) D@2V @QIOIBHNAN GILOANJHAUWOIHBOTIO). B0)
N2 IMOMIM)GAIME] (AICD B0 ®QI0EHV]BIEHN D TN FOAUWOlOM
9SVAId - KT CIMaNQeIWA o)) Allglen)an). ALO(MIBIWH:20W] 2il560]S)

—— -
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@I EILOaNZOHAUWAE af)M)o MTIOM alOWIONE. B0} DaICWIS®IANOM 20(@o
963U0la] GRWIBHS M)WWEMMHB)0 (aIDTHHUDHB)0 B0 DUIH SO GWOOIHN)AN
GO GOAUWOEM MVI(MIBIW]BH20W 21560V ¢IVOANGOAUWAE. algld: 2.5 @3
(GO D @RYAINDYEBUBHNIVMBS @RYIlEHNUM CIVLOaNgeIVAE allva1e:Clafloles)
ay.

@Rgflen 1M cmIa0foE 96RRY 6D

€l €000 Mo 603 MNIaIMOTeL HMIFIENEHS360S QMM DI
&3019i30 20 aPepailw allueaseg &3ilglde allks
200 al@lalIelee3m@’ Eal €060 MIqR06M.

603 QU2alde MNdaimEmleal ERMI alale alSle
eMeaindil 208meead Mo @, 836W3S®, allalemmo, AlMEEMo PO
eauemailo al@laldeilengmng.

803 MNIIMOTOA 2M3-HAIRAORO8 BAIMS Allwo

anjgaend dlemodm’ aoemednaag” milqo a@lalalongmg

al§le. 2.5: @Bg,1e00a0 cTVIn0)HUD0IN ORIOGEMo

MIWo OileIV]ER3EMmI0
1. ediendleos mlqe mMldaelenis
2. edengleos MIOUIM 2 98aNG6Mo O&ISIENIE.

3. 603 6(ald[®lo BYOMIBQYaNMATIM al0@IM Eal@I6M.

4. axaenglo) Moo «BOOELIZ0 @6 WAL BB o) 9IMIH.

5. @Ml RIHOY W(MERIHWICAILH MALR2 alQIM CMILYOUQINM Cale®
OIS

6.  S®OOMEING DMO(aIQ030 OAILIRRS QYO IMo OIS

7.  DBMS oM@ @16

8. MRS ol5OES;OUQ CMILGOUQAN R8T ORINEMo o YIMIS.

9. almeleal alueeassins Omlaadalon allgleazm eale

25 (UG QA1 SMIYII erudadfianid
(Free and open source software)

9alCIWIENM@IMY0, aldh@a] af)S)ENM@IMY0, AlMOEMo HaIYAN@IM)o, ld]
CUOWIBOM@IM)o, MOQEBBUB QAIOYEMIMDIM)0, HR2|Pa|SIEMANGIMI0 D ICVWIA®O
Qfla) ALI@AB o MTE:YAN EILIAAFHQIWOET) TVIMAD BIq6M EIVIFMY ETVOAAYeHAI

e

ai ' :
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©@A. )06 aflelgl, MVIESHUIMDI0, BHIOME: HMIMIGSIC3 MMMBS LI o,
OO SHHUANIQ (alUBAMMoO, aldMIald (AlQUIBOMEHHLD® @)SBIVAI M@IBHIANO)
OGNS AVIMAD BaleNd EGTLIFAV EIVIAOGHAUWAE DEaOUd QAIYOAIBH2IV] DalcWOUT]
B6)aM).

MoEl ®OOTIEN8S8 TLIDMMY0 TVIMID EGIVIANIOHAVA anDeeMBaud (Free Soft-
ware Foundation - FSF) mldalailenymm).

avooango 0 (Freedom 0) : af©® @RQINIO®IM)0 MaHS(ald:000 DalGWIUilen)mm
@IMBS  ALIOD (MY o0.

avio@amgo 1 (Freedom 1) : ¢Iu0a0geqi@ad af)sBeM (aliGOmIEa)an) ag)am
Qllvod®HEIMo H2IYYMDIMBS  AVIOG(AMY 0.

avoafo 2 (Freedom 2) :  @alo(00dlo0d ald@ajd8 al)MBall®oemo ©a1Q)alo
M8B8 MV Yo.

auiomajo 3 (Freedom 3) :  ¢lalowonlom Marls:clendmio Malle:@lajain® a0l
0BHOMMSBSB VIO AD 0.

(20 @R B0ajeNd GIVLIFAV EIVIAAGHAUWVOIGHSIT 2lLI0) IOY OH0S)HO)aN)

By /ellmaad (GNU/Linux): muio@m 82qjend ¢ruoafgnnid a0mysOlenss 6oq|
coglodl milquo alleoVEMI@Oq]s c¢Toadgealwodem GNU/Linux. 1983 @3 FSF @3
Olagodals quoudmoad @paImGlafla) GNU 6(al0®£:S1@8 2ilgeqe|s;omile aanosm) o).

21mi (GIMP): GNU sneag 20mlaljGalaud 6(alo((I00 af)amoem) D@ @oClWea|S)ano).
2@6EBOS8 2150qS)OMAUOM DalCWIUTIHNAM ETVINGOAUWOID®. 2il@eaBUd 7@
22il9)QI0M)o, aflgealSiOmAIOMio calNE OTMIVIGE HOBHHO00 HalQYQldM)o D
GM2aNGeAIVAE DalcoUilena). allallw aNVE3 EanIBRIY®HEOS allamEeMEHIM)o
80} O)alolad @mla) aegoanlealss @0Q)a@Imo GIMP qvaooen)am),.

cmoavlel anWAcandBHa¥ (Mozilla Firefox) : c20Mdlel @500 e0aum Mldedila] QIB6O
(U020 OAIeN] (NIDAVE @Y. TVESHIMR0W (NUIDAVIEBEIN) DO @PMICWO
R Y2061

8%ajem s30a01aV.a@RdeA (Open offfice .org) : 680} qumydem B0an1aV aloconS:
@M &00jM 602010, @@ elalle 98BSHHEBUWE OYWIOIBHIM)o ©}alN0Qo
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