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3HaKOMCTBO C CUCTEMOW NepCcCoHarbHOro
KoMnbloTepa

KomnbloTepHasi cuctema CoCTOUT U3 KOMMOHEHTOB 06opyaoBaHUS r
nporpaMmmMHoro obecrne4veHus.

O6opynoBaHne — 3TO HAbOp PU3NYECKMX KOMMNOHEHTOB, TAKNX KaK
Kopnyca, NpuBoAbl CACTEM XpPaHEeHUs, KnaBmaTypbl,

MOHUTOPLI, Kabenu,
OVHAMUWKN U NPUHTEPBI.

[MporpammHoe obecrnevyeHne —
9TO ornepaunmoHHasi cuctema
N NporpamMmbil.

= OnepauunoHHaa cuctema
ynpaendaeT padboTon KoMnboTepa

= [lporpaMmbl, U1 NPUNOXEHWS,
BbIMOMHAOT pa3nnyHble

doyHKUMN.




Kopnyca v 61noku nutaHus

Kopnyc komnbroTepa

- npeﬂ,OCTaBﬂﬂl-OT yCTaHOBOYHOE MEeCTO AJ14d BHYTPEHHNX
KOMIMOHEHTOB, NX MEXaHUYECKYO 3alllUTy U CpeaCTBa OXInaxXgeHUA.

- D,OJ'I)KGH ObITb AONTOBEYHbLIM, NPOCTbIM B O6CJ'Iy>KI/IBaHI/II/I, MMETb
AOCTAaTO4HO NPOCTpPaHCTBa Ald AONOJTHUTESIbHbIX KOMIMNOHEHTOB.

= Pasmep n komrnoHoBKa Kopnyca Ha3sbiBatoTcA hopM-haKkTopomMm.

NMPUMEYAHUE. BribepunTe Kopnyc, KOTOPbIM COOTBETCTBYET MO
pasmepy OroKy nMTaHus N MaTepPMHCKON nnare.

Brok nutaHua
= [1peobpasyeT nepeMeHHbIN TOK N3 3NEKTPOCETU, B MOCTOAHHbLIN TOK.

- D,OJ'I)KGH npegoctaBiidATb JOCTATOYHYHO MOLLHOCTb 3SJIEKTPONMNTaHUA
Ana BCeX YCTaHOBJIEHHbLIX KOMIMOHEHTOB, a TakKXKe AJ14 TEX
KOMIMOHEHTOB, KOTOPbIE MOTYT ObITb D,O6aBJ'IeHbI MNo3Xe.




OCHOBHbI€ BeJfIMYMHbI ANeKTpunyecTBa

= HanpsixeHue (V) — BennymHa paboTbl, Heobxoanmon ans
nepeMeLLeHNa ANIEKTPOHOB Mo uenu. HanpsxxeHne namepaerca B
BonbTtax (B). briok nutaHnsa nogaeT HanpaXXeHne HeCKONbKUX
3Ha4YeHun.

Cwuna Toka () — aTo BennunHa, CoOOTBETCTBYIOLLLAS KONTMYECTBY
9JIEKTPOHOB, nepemeLwlaroimxca no uenn. Cuna Toka namepsieTcs B
amnepax (A). briok nMTaHna KOMNbKOTEPA NOAAET PA3SINYHLIN TOK Ha
NMHUKU C pa3HbIM BbIXOAHbIM HanpsiXeHneM.

MowHocTb (P) — 9T0 HanpshkeHne YMHOXEeHHOE Ha CuIy TOKa.
EonHnua namepenusa mowHoctn BatT (BT). bnokn nutaHmns
XapaKTepu3yrTCH Mo MOLLHOCTW.

ConpotusneHue (R) xapakrepmnsyet cCBOUCTBO MPOBOAHMKA
NpensaTCcTBOBaTb NPOXOXAEHMIO ANIEKTPUYECKOro Toka. MamepsieTcs B
Omax (Om). bonee HM3KOE COMPOTMBNEHNE NO3BOSIAET MPOXOANTL MO
Luenu 6onbLwemy TOKY 1, COOTBETCTBEHHO, OONbLUEMY KONNYECTBY
9NEKTPO3HEPIUN.




3akoH Oma

= OCHOBHOE ypaBHeHUNE, N3BECTHOE Kak 3akoH Oma,
nokasbiBaeT B3aUMOOTHOLLUEHNS 3TUX TPEX BEMUYMNH.
3akoH Oma rracuT, YTo HanpsikeHne paBHO
NPON3BEOEHNIO CUNMbl TOKA N CONPOTUBMNEHUS:
V =IR.

= B anektpocucteme mowHocThb (P) paBHa
NPOU3BEOEHNIO HANPAXEHUA U CUNbl TOKA:
P=VI



BHyTpeHHUe KoMNoHeHTbI MK

= Ha3|3aH|/|s=|, Ha3Ha4Y€HUE N XaPaKTEeEPUCTUKN.
‘MaTtepuHckux nnar
*[lpoueccopos
Cuctem oxnaxkgeHus
[M3Y n O3Y
‘[1nat aganTepoB 1 rHesq pacmMpeHuns
*YCTPOWUCTB XpaHeHUA OAaHHbIX
*‘BHyTpeHHUX kabernen



MaTtepuHCKUe nnaTtbl

= MaTtepuHckaqa nnara — 310
OCHOBHagd neyartHagq nnara.

= Ha Hen HaxogaTca WnHbI, Unn
ArEKTPUYECKME MPOBOOHUKN.
LLInHblI 0becnevmnBaloT nepenadvy
OaHHbIX Mexay pasfnyHbIMU
KOMIMOHEHTaMM KOMIMbOTEpPA.

= Ha Heinn pacnonaratotca LI, O3Y, padbembl paclunpeHms,
pagmaTtop U BEHTUNATOP, MUKpocxeMa 0a3oBON CUCTEMDI
BBoAa-BbiBoAa (BIOS), Habop MUKpoCcxemM CONPOBOXAEHUS
(4nricer), rHe3na, BHYTPEHHNE U BHELLIHUE pPa3beMbl,
pasfinyHble NOPTbl U TOKONPOBOASLLME FTUHUM,
coeanHAKLME KOMMNOHEHTbI NnaThl.



PopM-hakTop MaTepPUHCKUX nnaT

= QopM-drakTop MaTepPUHCKUX NnaT — nx pasmep u goopma.

= OH xapaktepusyeTt don3n4ecKkoe pacrnonoxXeHme
KOMMOHEHTOB U YCTPOUCTB Ha nnare.

« [1N9 MaTepuHCKMX Nnar CyLLEeCTBYOT pasnunyHbie opm-
¢a KTO p bl . Popm-thakTopbl

AT Advanced Technology 30,5 cm X 35,1 cm

ATX Advanced Technology 30,5cm X 24,4 cm
Extended

MuHu-ATX BapuaHnt ATX C 15cm X 15 cm
MEHbLUEW 3aHUMaemMon
nnowaaeo

Mukpo-ATX BapuanT ATX ¢ 244cm X 24,4 cm
MeHbLUEW 3aHUMaemMon
nnowaaewo

LPX Low-Profile Extended 33 cm X 22,9 cm

NLX New Low-Profile oT 20,3 ¢cm X 25,4 cm
Extended a0 22,9 cm X 34,5 cm

BTX Balanced Technology 32,5 cm X 26,6 cm
Extended

MunHu-1TX PopmaTr koMnakTHee, 17cm X 17 cm
yem MUKpO-ATX

Hano-ITX BapuaHTt MmuHu-ITX c 12cm X 12 cm
MeHbLIEen 3aHuMaemMon
nnowaaso

Muko-1TX MNMonosuHa pasmepa 99cm X7,1cm
HaHo-ITX

MobunbHbin ITX Camas maneHbkas 6cm X 6 cm

MarepuHckas nnara
craHgapta ITX




LleHTpanbHbIN npoueccop (L)

= LII' cuntaetca mosrom komnetoTepa. IHoraa ero
Ha3BaHMe CoKpallaeTca 40 «npoLeccop».

= LUI' BbINONHAET nporpammy, KoTopas aBnseTcs
nocrieqoBaTenbHOCTbIO COXPaHEHHbIX KOMaHA.

= C Habopom KOMaHA, cBA3aHbl 1BE OCHOBHbIE
apxutektypsbl LIIT:

*KoMnbrOTEp C COKpaLLEeHHbIM
Habopom komaHpA (RISC)

*KoMnbroTep CO CrOXHbIM
Habopom komaHpA (CISC)




LleHTpanbHbIN npoueccop (npoaorkeHue)

= HekoTopskle LII'T ncnonb3yotT runepnoTo4YHOCTb UMK
rMNepTPaHCNOPTHYHIO LWWUHY O119 NOBbLILLIEHUSA
NPON3BOANTENBHOCTN CBOEW PabOThI.

= Obbem aaHHbIX, KoTopbin LIIT moxxeT obpaboTaTh 3a
eOVUHULY BPEMEHU, 3aBUCUT OT LLUMPUHbI BHELLHEN LUNHBI.

= CkopocTb LI namepsietcs B unknax B CEKyHAy - B
merarepuax (M) vnun rurarepuamm (IMMu).

* [lpeBbilWeHMEe TaKTOBON 4YacCcTOTbl (Pa3roH)
npoueccopa — rnpuem, ncnonb3yembln Ansi TOro, YToobI
npoueccop pabortan ObICTpee, YEM YKa3aHO B €ro
cneumndukaymu.




LleHTpanbHbIN npoueccop (npoaorkeHue)

=  [losgBneHmne HoBenLnx TeEXHONOrMn B obnacTtu
NpoM3BOACTBa NPOLIECCOPOB NMPUBEMO K TOMY, YTO
npounssoauTtenu LI cTtapatotca Hantu cnocoosbl

ycTaHOBUTbL bonee ogHoro aapa LI Ha ogHy
MUKPOCXEMY.

OByxbsagepHble LI — aoBa agpa B ogHom LT
TpexbsagepHble U1 — tpu sapa B ogHom LI
YeTbipexbaaepHble UM — yeTwipe aapa B ogHom LT
LllectuapepHble UM — wecTtb aaep B ogHoM LT
BocbmusagepHblie LI — socemb aaep B ogHoM LT
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= ONEKTPOHHbLIE KOMIMOHEHTHLI BbIAENSOT
Tenno. YpeamepHbIn neperpes
NPUBOAUT K UX MOBPEXOEHMIO.

¥ = BeHTUNATOp B KOpnyce genaet
| oxnaXkaeHue KOMMNOoHeHTOoB bornee
9P PEKTUBHbLIM.

= CyLLeCcTBYET paguaTop, OTBOAALLNN
Tenno ot aapa Ul. BeHtunaTop,
YCTaHOBINEHHbLIVN NMOBEPX paguaTopa,
oxnaxpaet L.

' - MoryT ycTaHaBnUBaTLCS OTAESNbHbIE
BEHTUNMATOPLI A9 OXINaXaeHUS
rpachuyeckoro npoueccopa (I'M).




N3y n O3y

= [NocTosiHHOE 3anomuHatrowee yctponuctso (M3Y)

OcHOBHbIE KOMaHAbl AN paboTbl, HANPUMEP HadanbHOW 3arpy3Ku
KomnbtoTepa u 3arpyskm OC, xpaHaTcs B Mukpocxemax [13Y.

Mukpocxembl [13Y coxpaHstoT BCe AaHHble, AaXKe €CIIN KOMMbIOTEP
OTKITHOYEH.

OnepaTtnBHOE 3anomuHatoLee yctponcrtao (O3Y) elle Ha3bIBaeTcH
namsiTb C NPON3BONbHLIM JOCTYMNOM.

O3Y — 9T0 BpEMEHHOE XpaHUIULLE AaHHbIX 1 NPOrpamMM, K KOTOPbIM
obpatluaetca L.

O3Y — 9Hepro3aBuncumas namsitb, €e CoAepPXKUMOe yaansieTca rnpu
OTKMOYEHMN MNTAHUS KOMMblOTEPA.

Uem 6ornblue O3Y komnbioTepa, TeM 6onbLUe OH UMEET BO3MOXHOCTM
No XpaHeHuno 1 0bpaboTke BosnbLUMX NporpaMmm U annos, N Tem
borblle ero NPon3BOANTENLHOCTD.




Moaoynu namaTin

Moaynu namsaTn — 3T0 MUKPOCXEMbI NaMATU, 0O beANHEHHbIE Ha cneumarnbHON
neyaTHoM nnarte Anga ygobcTea YCTaHOBKU U U3BMEYEHMS.

Mwukpocxema ¢ AByXpsaaHbIM pacnonoxeHnem Boixogos (DIP) — otaensHas
NMHTErparnbHas cxema namsTi ¢ ABOMHbIM PALOM LUTbIPLKOB.

Moaynb namaT ¢ ogHOPSAHbLIM pacnonoxeHnem Bbisogos (SIMM) — aTo
HebonbLas nevyaTHas nnara ¢ HECKONbKUMWU MHTEerpanbHbIMU CXeMaMn NamsiTu.

Mopgyrnb namaTtu ¢ AByxpsaaHbIiM pacnonoxeHuem soisogos (DIMM) — aTo neyaTtHad
nnara, Ha KoTopyto HanadaHbl Mukpocxembl SDRAM, DDR SDRAM, DDR2 SDRAM un
DDR3 SDRAM.

Mogyrne RAM Bus Inline Memory (RIMM) — 310 nevyaTHas nnarta ¢ MHTerpanbHbIMU
cxemamn RDRAM (nmeet 184 koHTakTa).

YMeHbLueHHble mogynn DIMM (SODIMM) —komnakTtHas Bepcus DIMM ¢ 6onbLien
MNOTHOCTLIO MOHTaXa, naeanbHasa namaTb ONS HOYTOYKOB, MPUHTEPOB N NPOYUX
YCTPOWCTB, rae XenaTtefibHa 9KOHOMUS MecTa.

CkopocTb paboTbl NnamMaTn onpegenseT oobeM JaHHbIX, KOTOPbIN MOXET obpaboTaTb
npoLueccop B eAnHULY BpEMEHU, NO3TOMY Bornee BbicTpas NnamaTb YnyyllaeT ero
npon3BoanTENbHOCTL. C NOBbILLEHMEM CKOPOCTM paboThl NpoLeccopa CKOPOCTb
paboThbl NAaMATU TakXKe AO0MMKHA BO3pacTaTh.
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Kaw n BbigaBneHue ownbokK

= Kaw

*Ctatndeckoe O3Y (SRAM) ncronb3yeTcsa B Ka4eCcTBe KoLl-
namAaTK ANsa XpaHeHMs Yalle BCEro UCMNonb3yeMblX JaHHbIX U
KoMaHA,.

*CBepxobicTpas SRAM obecrneunBaeT npoueccopy bbICTPbIN
OOCTYI K JaHHbIM NO cpaBHEHUIO ¢ Bonee MeasrieHHbIM
onHammndecknm O3Y (DRAM), nnn ocHOBHOW NaMSATHIO.

= BbisiBNneHue ownbok

*OWwunbKmM NnamaTn BO3HMKAKOT €CNN AaHHbIE COXPAaHAKTCA Ha
Mukpocxemax O3Y He KOPPEKTHO.

'KOMI'IbI-OTep NCNOoJb3yeT pa3sinyHble Cnocobbl BbIABIEHUS U
NcrpasIrieHunA OLUMOOK B NaMATK:

be3 KoHTpons YeTHOCTH
KOHTpOsb YeTHOCTH
Koa koppekumn owmnbdok (ECC)
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[lnaTbl apanTepoB

= [lnatbl aganTepoB NoBbIWAaT PYHKUMOHANbLHbIE
BO3MOXXHOCTW KOMMbIOTEPA NyTEM A0OABIEHNSI KOHTPOSNEPOB

onpeaeneHHbIX YCTPOUCTB UM 3aMeHbl
HencnpaBHbIX MOPTOB.

= [lpumepbl NNaT aganTepos:
*3BYKOBOW afanTtep n sugeoagantep

*[MopTbl USB, napannenbHbIv 1
nocrnegoBaTenbHbIM NOPT BBOAA-BbIBOAA

*CeteBon agantep (NIC),
becnposogHon NIC, MmogemMHbIn agantep

= Tunbl CNOTOB pacLUNpeHns:
‘Pasbem B3anmogenctauns nepudepuminHboix komrnoHeHTos (PCI)
*YCKopeHHbIn rpadpuyeckun nopt (AGP)
*PCI-Express
*MwunHun PCI (HoyTOYyKN)



YcTpoucTBa XpaHeHUs AaHHbIX

YCTpOI/ICTBa XpaHeHNA OaHHbIX BbIMOITHAKT YTEHNUE U 3aliCb VIHCbOpMaLI,I/II/I
pacnonox(eHHom Ha MarHUTHbIX, ONTUYECKNX UIn
noJ1ynpoBOAHUKOBbBIX HOCUTESTAX.

MoryT ObITb YCTAaHOBMNEHbI BHYTPU KOpnyca NN CMeHHbIMMU.

Kectkmn gnck (HDD) — 310 marHMTHOE YCTPOMCTBO,
npegHasHa4YeHHoe AN XpaHeHNA OaHHbIX. EMKOCTb
XXEeCTKNX OMCKoB Bapbupyetcs ot rurabamntos (I'b) ao tepabantos (Th).

Hard Drive

MarHuTHbIE XXeCTKMUe ONCKU OCHaLLEHbI ABUraTensamm, KOTOpPbIE BpallakoT
MarHUTHbIE MINaCTUuHbI N OBUTAOT NOJIOBKN OUNCKaA.

TBeppoTenbHble Hakonutenu (SSD) He NMeDT NOABUXHbLIX YacTeN, MO3ITOMY
OHM NMeEIT BOoMbLLYIO CKOPOCTb 4OCTYNA K JaHHbIM, MeHbLLEee
oronoTpebneHne n 6onee HageXHobl.

= [MpuBog rmbkmnx guckos, unu dprionnu-guckosog (FDD), —
9TO YCTPOMCTBO XPaHEHMSA OaHHbIX, KOTOPOE NCMOSMb3yeT
3,5-A10MMOBbIE TMBKME ANCKU, HA KOTOPbIX MOXHO XPaHUTb

pfoppygme 720 Kb nnn 1,44 Mb paHHBbIX.



[TpuBOAbLI ONTUYECKUX AUCKOB, (hbnaLu-

HakonuTenu n Tunbl UHTepdgencos
=B npmmBoae onTn4eCKUxX ANCKOB AJ14d YHTEHUA OaHHbIX C

HocuTenewn ncrnosnb3yetcs nasep. CywecTsyeT Tpu TMNa:
CD, DVD, n BD (Blu-ray).

= BHewHnn donaw-Hakonutenb 1MNu onawka —
CbEMHOE YCTPOMCTBO XPaHEHUSA OaHHbIX,
nogkrovaemoe yepes nopt USB. B Hux
NCMOSb3yeTcda TUM NamAaTn, KOTOPOU HE HYXHO
aneKkTponuTaHue ans XpaHeHusa gaHHbIX.

= Tnbl NHTEPENCOB HAKONUTENEW:
*BcTpoeHHbIn nHTEpdenc HakonnTenen (IDE)
*YcoBepLEHCTBOBaAHHbLIN MHTEPAENC C
NHTErpnpoBaHHou anekTpoHunkon (EIDE)
‘[MapannencHbin HTepdenc ATA (PATA)
‘[MNocnenoBatenbHbin ATA (SATA) n BHewHnn SATA (eSATA)
‘NHTepdenc marnbix BbldUCINTENBLHBIX cuctem (SCSI)

Optical Drive
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YpoBHu RAID

= RAID — 3TO BO3MOXHOCTb XpaHUTb AaHHbIE HAa CUCTEME N3 HECKOMbKNX
XXECTKNX OWUCKOB A5 NOBbILWEHUS HAOEXHOCTU U (UNU) CKOPOCTU YTEHUA.

YpoBeHb | MuH. yucno
RAID OUCKOB

0

1
2
3

0/1
10

2

2
2
3

UepenoBaHne gaHHbIX 6€3 N3bbITOYHOCTHU
3epkanupoBaHue ONUCKOB
KogupoBaHue ¢ ucnpasneHnem owmbok

UepenoBaHue gaHHbIX Ha YpoBHE DaNTOB C BblAENEHHOM
YETHOCTbHO

UepenoBaHue gaHHbIX Ha YpoBHE DrOKOB C BblAENEHHOM
YETHOCTbIO

CouyeTaHue yepeaosaHUda JaHHbIX U HETHOCTHU

HesaBucumblie gUCKN ans XxpaHeHUs daHHbIX C 4BOUHON
YETHOCTbIO

Co4eTaHune yepeaosaHUda gaHHbIX U 3epKaJrimpoBaHUA

3epkanbHbIi MaccuB B MaccuBe C YepeaoBaHneM



BHyTpeHHUe Kabenwu

= Pasbembl nutaHma - SATA, Molex, u Berg.

= KHOMKM 1 cBeTOaMOaOHbIE MHOUKATOPLI B NepeaHeN
4yacTu Kopnyca, NoAgKnyarTcs K MaTepPUHCKOU nnaTe
C NMOMOLLIbIO Kabena nepeaHen NaHenu.

= Kabenu gaHHbIX nogknoyaroT npuBoabl K

KOHTpONMepy Hakonuteneu . |

*Kabenb gaHHbIX anga npmeoga rmbkux anckos (FDD) ¢
*Kabenb gaHHbix PATA (IDE) (40 >wn)
*Kabenb gaHHbix PATA (EIDE) (80 »wun) =

‘Kabenb aaHHbIX SATA
*Kabenb gaHHbIX SCSI




Buaeonoptbl n kKabenwu

= Bugeonopt ncnonb3yerca Angd NogKkNovYeHns
MOHWUTOPA K KOMMbIOTEPY C NOMOLLLIO Kabens.
Tunbl BN AeONOPTOB U pa3bLEMOB:

DVI, Displayport, RCA, DB-15, BNC, RJ-45,
MiniHDMI, Din-6

= [lo kabenam ana noaknvYeHUa MOHNUTOpPAa CUrHar
nepegaeTcs Ha MOHUTOP.
Tunbl Kabenen onsa NOAKNIOYEHUA MOHUTOpA:

NHTepdenc ana mynstumenma solicokom yetkoctn (HDMI),
DVI, Video Graphics Array (VGA), KomnoHeHTHLIN/RGB,
Komno3ntHbin, S-Video, KoakcuanbHbin, Ethernet.



[MopTbl U Kabenwn

= Yepes nocnenoBaTeribHbIe NOPThLI NepegaeTcs oanH bUT gaHHbIX
eOAWHOBPEMEHHO.

TenedgoHHbIN Kabenb (RJ11) ncnonbayerca onsa nogknoYeHns
MoaeMa K TernneoHHON PO3ETKE.

USB — 310 cTaHaapTHbIN MHTEPdENC, YepE3 KOTOPLIN NepudepnmnHble
YCTPOMCTBA NOAKITOHAOTCA K KoMnbloTepy. YcTponctea USB
noaAepXXMBaKOT «rOPAYYH 3aMeHy» M MOTyT TakKe nosyyartb

nuTaHme vyepe3 USB nopr.

FireWire — 570 BbICOKOCKOPOCTHOM MHTEPdENC, NOAOEPXKNBAIOLLNIN
«FOPAYYIO0 3aMeHY» U UCMOSb3yeMbIW AN NOAKNYEeHNS nepudepumnHbix
yCcTponcTB K komnbtoTepy. OanH nopt FireWire nogaepxneaet oo 63
YCTPOWUCTB U TaKXke NO3BOSIAET YCTPOMCTBAM MNony4vaTb NUTaHne 4Yepes
nopt FireWire.

[TapannenbHbIN NOPT Ncnonb3yetcs ang nogknoyveHna LPT yctponcTs,
TaKuUX Kak NPUHTEPLI U CKaHepPbl, U MOXET NepeaaBaTb 8 OUT AaHHbIX B
eOVHULY BPEMEHM.




[MopTbl U Kabenu (NnpoaormkeHue)

= Mopt SCSI MoxeT nepegasaTb napannenbHO AaHHblE Ha
ckopocTax, npesbiwatowmx 320 Méut/c n nogaepxusBaeT Ao
15 ycTponcTs. YctponuctBo SCSI B KOHEYHOWN TOYKE Lienu
SCSI gormkHO nMeTb TepMUHaTOop.

= CeTeBOM MNOPT, TaKKe N3BECTHbLIN Kak nopt RJ-45,
NCNOSb3yeTCs ANs NOAKIMIOYEHUA KOMIMbIOTEPA K CETM.
MakcumanbHas onvHa ceTteBoro kabensa cocrasngert 328
dyTta (100 m).

= MopTt PS/2 ncnone3yetca anst NOAKMIOYEHUA K KOMMNLIOTEPY
KnasmaTtypbl UNu Mblin. INopt PS/2 - 6-KOHTaKTHbIN pa3bem
mini-DIN.

= AyauonopT 1Ucnonb3yeTca Ang noaknoveHnd
ayanoyCTPOMCTB K KOMMNbLIOTEPY.

= BuageonopT ncnonb3yetcs Ansa nogknoYeHnss MoOHUTopa K
KOMMbIOTEPY C MOMOLLbIO Kabensi.




YcTpoucTtBa BBoOAa

= YCTponcTBa BBOAA UCMNONMb3YHOTCA ANA BBOAA AAaHHbIX UMK

KOMaH B KOMMNbKTEP.

Mbiwb 1 KNaesmaTypa
[emMmnag n OXKOUCTUK

LindopoBon dpotoannapat n undpposas |

Buageokamepa

YcTponucTBo Ans buomMeTpuyeckomn
CEeHCOpPHbIN 3KpaH

[padpmyeckmn nnaHweT

CkaHep

Fingerprint Scanner




YcTpoucTBa BbiBoAa

Projector

= MOHUTOPLI U NPOEKTOP.I:

°B MOHUTOpE C 3NMEeKTPOHHO-Ny4YeBOU TPyOKoun
(CRT) nmeetca Tpu ny4vka anekTpoHoB. Kaxabin
Ny4YOK HanpaBnseTca Ha 3epHa LBETHOro
NIOMUHOGIOpPa, KOTOPLIE CBETATCA KPacCHbIM,
CUHUM W 3€eMeHbIM, KOrga nyyok nonagaeT Ha
HUX.

*XKngkokpucrtannmyieckum akpaH (LCD)
LLIMPOKO NCNOSb3YETCHA B HOYTOYKax N HEKOTOPLIX
npoekTopax. beiBaloT ABYX BUOOB: C aKTUBHOW
MaTpuLen n ¢ naccUBHOW MaTpuLen.

*CBeTtoanoaHbin 3kpaH (LED) npeacraesnser
coDOW XNOKOKPUCTANNMUYECKNN IKPaH, B
KOTOPOM MCMOSIb3yeTCcs CBeToaMoaHas 3aaHAa4
NnoacBeTKa.

*JKpaH Ha opraHM4YecKux ceetogmopax
(OLED) ucnonb3yeTtcsa crnon opraHN4eckoro
MaTepuana, KoTopbIn Npu BO34EUCTBUN
9IIEKTPUYECKOro TOKa U3ry4aeT CBET.



= [IpuHTepbI U (pakc-MaLUUHbI - 3TO
YCTPOWUCTBA BbiBOAA, C MOMOLLLIO
KOTOPbIX MOXHO pacneyaTbiBaTb
doaunnbl, XpaHUMble Ha KOMMNbKTEPE UMK
nepenaBaemble Nno TenedoHHbIM
KaHanam CBA3W.

= CKaHep ucrnonb3yeTtcsa Ansa oumdpoBKu
N300paxxeHNn NN OKyMeHTOB
(noslyyeHnst SNeKTPOHHOW Konuu
OOKYMEHTA).

. I’:l,VIHaMI/IKl/I N HAYWHUKU - 3TO
yCTpOIZCTBa BblBOOa aydANOCUIHAJ10B.

OunHamMuku

HaywHuku
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YcTpoucTtBa BbiBOAa (NpoaonKeHue)

* MOHUTOPLI U NPOEKTOPLI

‘[na3smeHHbIe 3KpaHbI - 3TO €LLe OANH TUM MIOCKUX SKPaHOB,
MOBEPXHOCTb 3KpaHa COCTOUT N3 HEDOMNbLUNX AYEEK,
HaMONHEHHbIX NOHN3MPOBAHHBLIM ra30M, KOTOPbIA CBETUTCHA NPU
nogaye anekTpuyecTsa

*‘DLP — uudposasi obpaboTka cBeTa, TEXHONOInS,
ncnonb3lyemasi B NpoeKTopax.

*PaspewieHme aKpaHa MOHMUTOpPA CBA3AHO C YPOBHEM TOYHOCTHU
BOCNpou3BeaneHust nsobpaxkeHua. bonee BbICOKOE paspeLlleHne
O3Ha4aeT bonee BbICOKOE Ka4yeCTBO M300paXkeHus.

C paspelueHneM 3kpaHa MOHUTOpAa CBSA3aHbl crieaytoLLlmne
MOHATUSA: MNKCESb, Llar ToYeK, KOHTPACTHOCTb, YacToTa KaapoB
pa3BepTKa, FOPU3OHTaNbHOE 1 BepTUKanbHOE LBETOBOE
paspelleHne, COOTHOLLEHNEe CTOPOH, cOBCTBEHHOE
paspeLleHue.



~FEl W
Bb16op kopnyca u 6noka nutaHusa

= [lepen nokynkou unm mogepHusaumen Heobxoanmo
CHa4ana onpeaennTb NOTPEOHOCTM NONbL30BaTENS.
brok nutaHua gonxeH nogasaTb Kak MUHUMYM Ha 25%
MOLLIHOCTU DornbLue, YeM TpebyeTca ang
YCTaHOBJTEHHbIX KOMMOHEHTOB.

= B Kopnyce komnbloTepa pasmeLlaroTcs 6ok NnTaHus,
MaTepuHcKasa nnara, naMmaTb U ApyrMe KOMMNoH

= Ecnun kopnyc n 6rok nuTaHus
npunobpeTatoTcs No OTAENbHOCTMH,
criegyet npoBepuTb, BCE NU
KOMMOHEHTbI pa3MmeLlatoTcs B
HOBOM KOpnyce 1 XBaTuUT Nu
MOLLHOCTK Broka nutaHug
ans nx padoThbl.



Bbibop maTepuHCcKOU nnaTbl

= [1pn BbIDOPE MaTEpPUHCKOM MriaThl HA 3aMEHY NPOBEPLTE,
nogaepxueaet nn oHa U, O3Y, sungeoagantep u apyrme
nnartbl aganTepos.

= [1poLieCcCopHbIN pasbeM N YUNCET MAaTEPUHCKOW NNaThbl
OOMXKHbI ObITb coBMeCTUMbIMU ¢ LT,

= MaTtepuHckaa nnarta Takke gormkHa OblTb COBMECTUMA C
CYLLECTBYIOLLUUM pagnaTtopomM U BEHTUNATOPOM, eCru
ncrnonb3yetcs ctapbin L.

= CyLwiecTByOLWNN OMOK NUTaHNSA OOIMKEH UMETb Pas3beMb,
COOTBETCTBYIOLLIME HOBON MAaTEPUHCKOW nnaTe.

= Konn4yectBo 1 TUMN rHesn paclnpeHuns
OOJKHbI COOTBETCTBOBATL CYLLECTBYHLLUM
ajanTepHbIM KapTaMm.

= HoBasi MmaTepuHckasa nnaTa AormkHa
bunsnyeckn nomewaTbcsa B yxe
CYLLIECTBYOLLIMI KOPMYC KOMMbIOTEpPA.




Bui16op LI

= 3ameHa LI tpebyetcsa, ecnu LI He paboTaeT nnun He
cnpaBnsieTcs ¢ TpeboBaHUSAMU Ans BbIMONTHEHNS TEKYLLNX
NPUNOXEHUN.

= [Nepen npmnobpeteHnem LI npoBepbTE, COBMECTUM NN
OH C y>Xe CYyLLEeCTBYHLEN MAaTEPUHCKON MIaToW:

*HoBbin LI gormkeH UMETb Takou XXe Tun pas3bema, YTo U YUNCET.
‘BIOS pnomxeH nogaepxmnsatb HOBbIW LT,

*Hosbin LII'T moxeT noTpeboBaTb HOBbLIN paguaTop Unm
BEHTUNATOP.

*YbeauTtecb B TOM, YTO HanpsxxeHne nutadus LI yctaHoBneHo
KOPPEKTHO.

‘Beb-canTbl nponsBoanTenen npegocTasnsaioT MHOOpPMaLMIo O
coBmecTtumocTu LI un gpyrnx ycTtpouncTs.




= B MHOroagepHsIx npoueccopax asa nnu bonee
d4pa B O4HOU UHTEerpanbHOU CXeMe UMEIT
obwunn goctyn Kk O3Y

= Kaw-namatb - 1,2,3 ypoBHen (L1, L2 n L3)

= MakcumanbHaga CKOpoCTb - MaKkCcuMaribHas
CKOpPOCTb paboThkl npoleccopa 6e3 ondoK.

= BHewHAa wunHa(FSB) — Habop kaHanos cBA3N

mexay U1, ynncetom, nnatamu pacLuMpeHmns u
O3Y

= 32-pa3pagHbie N 64-pa3psaaHble - KOM4ecTBO
KOMaH[, KOTopble NpoLeccop MOXeT
obpaboTatb eAMHOBPEMEHHO.




Bbi0bop paguaTtopa n BeHTUNATOpA

« PekomeHpgaumm no Belbopy = PekomeHgaumm rno sbibopy

pagnaTtopa/BeHTuUnaTOpa BEHTUNSATOPOB Ha KOPMyC:
-Tun rHe3aa * Pasmep kopnyca
-dusnyeckune cneumdukaumnm * CkopocTb paborTbl
BeHTUNSTOpA

MaTepPUHCKON nnaTbl
*4YnMcno yctaHOBMEHHbIX B

KOpnyce KOMMNOHEHTOB
‘Pusmyeckan cpega - dusmnyeckas cpega

*Yncno mect angd YCTAHOBKHA
BEHTUNJIATOPOB

* [NonoxeHne mecTt ans
YCTAaHOBKN BEHTUITATOPOB

° 3ne|<Tp|/|quK|/|e NOAKJTHOYEHUA

*Pa3mep kopnyca




Bbi6op O3Y

= HoBbIn Mmoaynb O3Y Heobxogum, Korga nNpurioxXeHme
3aBuCaloT UK KOMMNbKOTEP YacTO BbIBOAUT COODLLEHMNS
00 oLunbkax.

= [1pn BbIBOPE HOBOro O3Y
HeobxoaMmMo NPoOBEPUTD,
COBMECTMMO JIN OHO C YyXe
YCTaHOBNEHHOW MaTEePMHCKOU
nnartomn.

&t - CkopocTb HoBoro O3Y

' JOMMKHa nogaepXuBaTbCo
HabopoM MUKPOCXEM (He
HUXe).
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Bbibop nnat apanteposB

[1TnaTbl aganTepos, Takke Ha3blBaeMble nnaramMmu
pacluMpeHuns, npegHasHadeHbl Ana onpeaerneHHbIX
3agad n gobaBnarT KOMMbTEPY AOMNONMHUTENBHYIO
doyHKUMOHanNbLHOCTL. [lepen NoKynkon nNpoBepebTe:

 EcTb N1 B Hanu4ymnm ceoboagHoe rHe3ao
pacLmpeHuns?

« CoBMecTMMa N Nnarta agantTepoB CO CBOOOAHbLIM
rHesgom?

« KakoBbl TEKYLLME U MPOrHO3MpyeMble MOTPEDOHOCTU
nonb3oBaTtena?

» KakoBbl BO3MOXHbIE BapunaHThl KoMnnekTaumm?

Ecnun matepuHckaa nnara He UMeeT COBMECTUMOIO
rHe3ga paclunpeHnst, MOXXHO BblDpaTb BHELLHeE
YCTPOUCTBO:

e JloCTyrnHO 51 BHeLLHee YCTPOMNCTBO C NOAAEPXKKON
USB vnun FireWire?

« CywectByeT nun cBoboaHbin USB unn FireWire
nopT?



Bb160p XXecTKnx ANCKOB n NnpuBoOAOB
rmoKMx OUCKOB

= [Tpn3Hakm oTkasa yCTPOMNCTBA XpPaHEHUS JaHHbIX UMK
HeobX0aMMOCTN CPOYHON 3aMEHbI:

*HeobbIYHbIN LWyM
*CoobLeHna od owmnbkax

‘[NoBpexaeHne gaHHbIX N MPUNOXKXEHNN

= Hakonutenu, nognexawine 3amMmeHe:
*TBepaoTtenbHble (SSD)
*[MpuBOAbI ONTUYECKNX ANCKOB
*BHewwHWe HakonuTenu
>KecTkne ancku

*HakonuTenb Ha rMBKNX MarHUTHbIX AUCKax (MoparbHO ycTapenn)



———

UHTepdenc xectkoro gucka
= XXectkuun guck PATA (Parallel ATA)

‘N3HavanbHO HasbiBanucb ATA (Advanced Technology Attachment).
*C nosiBneHnem SATA yctpoucts, ATA nepenmeHoBanu B PATA.

‘Ucnonbayetca 40-koHTaKTHbIN / 80-KunbHbIN N 40-KOHTaKTHLIN / 40-
XWUIbHbIN Kabenb.

= XecTtkmne auckm SATA (Serial ATA)

‘[NogkntoyarTca K MaTepUHCKOW nrate, NCnonb3y4 rnoc
nHTepdenc.

Hard Drive Connectors

‘iImetoT Bonee BbICOKYHO CKOPOCTb Nepeaayn AaHHbIX
CpaBHEHMIO C XecTknmu anckamm PATA.

‘bonee ToHkMe Kabenn gaHHbIX CNOCODCTBYIOT NnyyLuel
BHYTPU Kopnyca.

* eSATA aBnaTCcAa BHEeWHUMU Hakonutenamu SATA ses! SSATA
= XecTtkne aucku SCSI (Small Computer Systems Interface) hard drives
‘NcnonbaytoT 50- , 68- nnu 80-KOHTaKTHbIE pasbeMbI.

*Bo3amoxxHo nogkntoyatb go 15 ycrponcts SCSI k ogHomy SCSI
KOHTpOSnepy.



Small Computer Systems Interface
(SCSI)

|/|CI'IOJ'Ib3yeTCFI 0b6bI4YHO A5 NOAKIMHYHEHUA XKECTKNX OANCKOB U

OPYruX yCTPONCTB.

Internal Daisy Chain

= oeanbHo nogxoanT Anst BbICOKO-
KOMIMbIOTEPOB,
BKIIOYaA CeTeBble  CepBep.l, yustu
BbICOKMX CKOPOCTEWN Donot Do not

Terminate Terminate
HaOEXXHOCTMW.

External Daisy Chain

= YcTtponctBa SCSI nocnegoBaTensHoO
NoaKIo4aloTea Apyr K apyry, obpasys
Ha3blBaeMyo rmprigaHaoun

= Ha Kaxgom KOHLEe rmprnisiHabl pacrnonare Bomot  Bonor Teminat
npenoTBpaLLeHns nepeoTpakeHnsa OT KOHLIOB Kabens.

= Kaxxgoe yctponcteo B uenm SCSI gOmKHO UMETb YHUKATbHbIN
noeHTngunKaTop.



Tunbl SCSI

Tun SCSI

SCSI-1
Fast SCSI

Fast Wide SCSI

Ultra SCSI

Ultra Wide SCSI
Ultra2 SCSI
Ultra2 Wide SCSI

Ultra3 SCSI

Ultra320 SCSI

Takke
HasbiBaeMbl
n

Plain SCSI

Fast-20

Fast-40

Ultra-160

50-KOHTaKTHbIN
Centronics 50-
KOHTaKTHbIN

50-KOHTaKTHbIN
Centronics 50-
KOHTaKTHbIN

50-KOHTaKTHbIN
68-KOHTaKTHbLIN

50-KOHTaKTHbIN
68-KOHTaKTHbIN
50-KOHTaKTHbIN

68-KOHTaKTHbIN
80-KOHTaKTHbIN

68-KOHTaKTHbIN
80-KOHTaKTHbLIN

68-KOHTaKTHbLIN
80-KOHTaKTHbIN

MakcumaneHas

nponyckHas
CnocobHoCTL

5 Mb/c

10 MB/c

20 Mb/c

20 Mb/c
40 Mb/c
40 Mb/c
80 Mb/c

160 Mb/c

320 Mb/c




BbiOoOp TBepaoTenbHbIX HAKONMUTENEeN

- B TBepaoTenbHbIX Hakonutenax (SSD) ans
XpaHeHus1 AaHHbIX ucnonbadyetcs ctatnyeckoe O3Y
BMECTO MarHUTHbIX JUCKOB.

= SSD HakonuTenu cuntarTCa OMeHb HaaEeXHbIMU,
MOCKOSbKY HE UMEKT NOABMXKHbIX YacTen.

= PekomeHgaunm no BblOOpY: SSD Components
CtonmocCTb
BHeLWwHWU nnm BHyTpEHHNA
MecTonosnoxeHne B kopnyce

CoBMECTUMOCTb C CUCTEMOW
CKopoCTb
Oo0bem

[ToTpebnsiemast MOLLHOCTb




Bbi60p YyCTPONCTB YUTEHUA HOCUTESEN

= YcTpouncTteo 4teHuda Hocuternen (Media Reader unu Card
Reader) - 3T0 yCTPOMNCTBO, KOTOPOE BbINOMHAET
CUMTbIBAHME M 3aNnUCb Ha pasHble TUMbl KapT NamMAaTy,
NPUMEHSAEMbIX B UM POBLIX dhoToannaparax,
cmapTtdoHax unn MP3-nneepax. commen Media Cards

L

= PekomeHaaumm no BbIOopy:

BHewWwHMN nnn BHyTpPEHHUN

Tun ncnonb3yemMoro passbema
SD microSD

Tunbl noaaep’>KmBaeMbiX KapT NaMATHU

CompactFlash Memory Stick
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Bbi6op npnBOAOB ONTUYECKMX ANCKOB

= anIBO,EI, onTNYeCKNX ANCKOB NCIMOJIb3YET Ja3ep AJid HTEHNA U 3alincu
AdHHbIX Ha ONTNYEeCKUX HOCUTESIAX.

CD-ROM npuBog MOXeET TONbKO BOCMPON3BOANTb MHpOpMaLUIO,
3anncaHHy Ha kKomnakT-guckax(CDs).

CD-RW nipuBoA BbINOSTHAET YTEHNE C KOMMAKT-AMCKOB U 3anncCb Ha HUX.

DVD-ROM BbINOMHAET cYMTbIBAHUE TOMNbKO C KOMMAaKT-AUCKOB U ANCKOB
DVD.

Yctponcteo DVD-RW BbINoOnMHAET YTeHMe ¢ KOMMNakT-AUCKOB U AUCKOB
DVD v 3anuck Ha Hux. EMmkocTb anckos DVD 3HaunTenbHO NpeBbILLAET
€MKOCTb KOMMNaKT-AUCKOB.

= YcTtponcTeo 4YteHnsa Blu-ray (BD-R) MOXeT BbINOSTHATL TOSIbKO YTEHUE C
auckoB Blu-ray, komnakTt-guckos n guckos DVD.

= YcTtpouncteo 3anucu Blu-ray (BD-RE) BbinonHseT yteHne ¢ guckos
Blu-ray n DVD v 3anuncb Ha Hux. EMkocTb aguckos Blu-ray 3HauynTenbHoO
npesbilaeT eMKoCcTb amnckos DVD.



Bb160op ycTpoucTB BBOAa-BbIBOAA

= FireWire (IEEE 1394) — nepegaya gaHHbix co ckopocTbto 100, 200
nnun 400 Mout/c, IEEE 1394b — co ckopocTtbto 800 MbuT/c.

= MapannenbHbin (IEEE 1284) — nepenaya gaHHbIX ¢ MakCumMaribHOM
ckopocTbio 3 Mb/c.

= NMocnepoBaTtenbHbIU (RS-232) — cKOPOCTb paHHUX BEPCUN HE

npeBbiwana 20 Kéut/c, ckopocTb HOBbIX Bepcun gocturaet 1,5
MowuT/c.

= SCSI (Ultra-320 SCSI) — nogkrnitoveHne go 15 ycTpoucTs co
ckopocTbto nepenayvn ao 320 Mbant/c.

= USB nHTEPpdENC LLUIMPOKO pacnpoCTpaHEH U NCMOMb3YETCHA BO MHOMMUX
ycTpouncteax pasHbix Tunos. USB (1.1) oo 12 MouTt/c , USB 2.0 go
480 Moéut/c and USB 3.0 go 5I'buTt/c.

= SATA vHTepdeinc 3ameHsieT IDE n EIDE B kayecTtBe cTaHgapTHOro
NHTepdgenca ons KXeCTkux ANCKOB N TBEPAOTESIbHbLIX HAaKONUTENEWN.
Ounckn eSATA (external SATA) nogoepxuBatoT OYHKLUIO «ropaven»
3aMeHbil.




Bbi6op BHelwlHero HakonuTtens

= BHeWHMN HakonuTenb NOAKIIOYAETCA K BHELLHEMY
nopty USB, IEEE 1394, SCSI nnun eSATA.

= PekomeHgauum no BblOoOpYy:
Tun nopta
EmMKoOCTb Hakonutengd
CKopoCTb
[lopTaTUBHOCTb
[ToTpebnsiemast MOLLHOCTb



CneuuanwsprBaHHble KOMNbHOTEPHbIE
CUCTeMbl

= Pabouune ctaHuun CAD or CAM (CAX)
MoLLHbIW npoLueccop
BbicoKOTEXHONMOrMYHasA Buaeokaprta
MakcumanbHbi 06bem O3Y

= Paboune ctaHuum ona MOHTaXa 3ByKa U Buaeo
CneuuannampoBaHHas 3ByKOBas nrarta
CneuuanunampoBaHHasi Bugeokapta
XKecTknm gmnck ¢ BbICOKMMU OLICTPOOENCTBUEM U EMKOCTbIO
[1Ba MOHMTOpPa

= Paboume ctaHuuu gna BupTyanusauum
O3Y makcMmMarnbHON eMKOCTH
MakcumanbHoe konnyectso aaep LI




CﬂeLlVIaHVI3VIpOBaHHbIe Komnmeeprle

CNCTeEMbI
= UrpoBomn MK
MoLHbIV npoLeccop
BbicokonpousBoanTenbHas BugeokapTa
3BYyKOBasi nNrfiata C BbICOKMMU TEXHUYECKUMU XapaKTepPUCTUKaAMMU
CoBpeMeHHast cuctema oxnakgeHus
O3Y ¢ BbICOKMM DbICTPOAENCTBUEM U EMKOCTbIO
Cuctema xpaHeHUs1 AaHHbIX C BbICOKMM ObICTPOAENCTBUEM
Cneunann3snpoBaHHOE UrpoBoe obopyaoBaHme

= JomawHue kuHoteaTp Ha ocHoBe 1K (HTPC)
CneumannanpoBaHHble KOpryca N UICTOYHUKN MUTaHNS
Ayaonocuctema o6bLEMHOro 3ByKa
Pastem HDMI
TB-TIoHEpPbI N KaberbHbIE NMNaTbl
CneunannsanpoBaHHbIN XECTKUN ONCK

&l L




naBa 1. BbiBOoAbI

= Chepa MHDOpMaLMOHHBIX TEXHONOIMN OXBaTbIBAET
NCNonNb30BaHNE KOMMNbLIOTEPOB, CETEBOro 0060pyaOoBaHUSA U
[1O ona obpaboTkn, xpaHeHus, nepegaym U nonyyYeHus
NHdopmMmauun.

= KomnbloTepHas cuctema cocTouT U3 KOMMNOHEHTOB
obopyaoBaHMAa 1 nporpaMmmHoro obecne4yeHus.

= Kopnyc KomnbloTepa U NCTOMHUK NUTaHUSA crieayeT
BblOMpaTb Takum obpasom, YToOblI OHU BbINIM COBMECTUMbI
c obopynoBaHMeM, yCTaHaBMMBAEMbIM B KOPIYC, U
No3BoNANn ob6aBNATb AOMOMHUTENbHbLIE KOMMNOHEHTHI.

= BHyTpeHHMe KOMMNOHEHTbI KOMIMbIOTEPA BbIOMpPAKOTCS B
COOTBETCTBUN C KOHKPETHLIMN BO3MOXHOCTAMU U
doyHKunsamn. Bce BHyTpeHHME KOMMNOHEHTbLI AOMKHbI ObIThb
COBMECTUMbI C MATEPUHCKOW MN1aToM.




'naBa 1. BbiBoabl (npopgomxeHue)

= [1pn nogkno4YeHUn yCTPOUCTB CreayeT UCMofib3oBaTh
nogxogsme Turbl NOPTOB U Kabenew.

= K TunnyHebiM yctpomcTtesam BBoga OTHOCATCA KraBuaTtypa,
MblLLb, CEHCOPHbIN 3KpaH U LMPpPOoBbLIE KaMepPbI.

= B Yyncno TUnm4HbIX yCTpOIZCTB BblBOO4a BXOOAT MOHUTOPHbI,
NPUHTEPDLbI U ANHAMUKN.

= Kopnyca, ncrounmkm nutaHusa, Ul n cuctema oxnaxgeHus,
O3JY, XecTkue gUCcKn n aganTtepHble nnaTtbl crnegyer
OOHOBNATL B Criy4yae OoTkasa yCTPOMCTBa UMK eCrn
YCTPOUCTBO OOsblLUE HE COOTBETCTBYET TPEDOBaAHUAM
nonb3oBaTeny.

= [1na cneynanuanpoBaHHbIX KOMMbIOTEPOB TpebyeTcs
obopyanoBaHMe, COOTBETCTBYIOLLEE UX KOHKPETHbLIM

doyHKUMAM.
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