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Oowune ceBeageHus o NI3IBM

[MosBneHnne B 1975 1. B CLLUA nepBoro cepumnHoro
nepcoHarnbHOro KomMmnetoTepa (nepcoHansHon 3BM
— [TOBM) BbI3Bano peBontoLUNOHHbIN NEPEBOPOT
BO BCexX obnacrtax 4yenoBedyeckon aesaTenbHOCTH.

[TOBM oTHOCUTCSA K Knaccy Mukpo 9BM.

[MTOBM npegHasHavyeHa anst aBTOHOMHOW paboTbl B
ONanoroBoM peXxXuMe C nosib3oBaTenem.

ObwepnoctynHocTb NOBM onpepnensetcs
CpaBHUTENBHO HU3KOWU CTOUMOCTbLIO,
KOMMNAaKTHOCTb, OTCYTCTBMEM CneunanbHbIX
TpeboBaHUW KaK K YCNOBUSAM SKCMnyataymun, Tak u
CTerneHn NoaroToBrIeEHHOCTM NOSIb30BaTEenNS.



CmeHa nokoneHuu NOBM

OcHoBoun N3BM asnsietca mukponpoueccop (MI1).
Pas3BuTtmne TEXHUKN N TEXHOMNOMMMU MUKPOMPOLIECCOPOB
onpenennno cmeHy nokoneHun N3BM:

nepBoe nokoneHue (1975—1980 rr.) — Ha 6a3e 8-
paspsaaHoro MI1

BTOpOoe nokorneHue (1981—1985 rr.) — Ha 6a3e 16-
paspsagHoro Ml

TpeTbe nokornieHne (1986—1992 rr.) — Ha 6a3e 32-
paspsagHoro Ml

yeTBepToe nokoneHue (1993 r. — no HacTosALwee
Bpemsa) — Ha O0a3e 64-pa3psaaHoro MII.



Ponb komnbtlotepa IBM PC

« Komnbetotep IBM PC, nponsseaeHHbIN Kopriopauueun
IBM (CLUA) Ha 6a3e MI1 Intel-8086 B 1981 . 3aHan u
3aHMMaEeT OO0 CUX Mop Bedyllee MeCTO Ha PblHKe.

* Ero ocHoBHOE NnpenmyLLecTBo — Tak Ha3biBaemMmagd
«OTKpbITasg apxutekTypar, bnarogaps KOTOpow
nonb3oBaTeny MoryT paclmpsaTb BO3MOXHOCTH
npunobpeteHHon N3BM, gobasnssa nuyHble
nepudepunHbie yCTpoOUCTBa U MOOEPHU3NPYS ero.

« Komnbtotep IBM PC cTtan kak bbl cTaHgapTom
krnacca NOBM. lNpumepHo 85% Bcex npogaBaeMbIX
[MTOBM basupyetcs Ha apxuTtekTtype IBM PC



Knaccudpukauusa NMIBM

 bbiTOoBbLIE MOBM: npeaHasHaveHbl Angd
MCNONb30BaHNA B AOMALUHUX YCIOBUAX

e [lepcoHanbHble IBM obLero
Ha3Ha4YeHUA NMPUMEHSAIOTCS ONA PeLlEeHUS
3aJa4 Hay4YHO-TEXHUYECKOIo U
9KOHOMMYECKOro Xapakrepa, a Takxke ans
ODy4YeHNss U TPEHUPOBKMN.

e [IpocdheccrnoHanbHbIe NMIBM
MCMONb3YKTCHA B HAy4YHOU cdpepe, Ons
peLleHNs CNOXHbIX MHPOPMALUOHHbIX U
NPOM3BOACTBEHHbLIX 3a4au.



Knaccudukauma MNM3IBM no
KOHCTPYKTUBHOMY UCMNOJSIHEHUIO

B HacTodlee BpeMs NOABUIICA HOBbIU
npusHak knaccudpukaumm N9BM no
KOHCTPYKTUBHOMY UCMOJTHEHUIO,
CBA3aHHOMY C MUKpOMUHMaTIOpM3aumneun
nsgenmn. CHMXeHne Beca U yMeHbLUeHne
rabapuntoB npueeno K Bbinycky N3BM Ttuna:

LAPTOP («HakofneHHble» KOMNbTEpPDI)
NOTEBOOK (KkomMnbloTepbI-ONMOKHOTHI) U
HANDHELD (py4HOM KOMNbOTEP)



CTpykTtypHasa cxema NMNI3BM c nepucgpepunHbimm

o TenedoHHas
yCTpoucTBamu kS
Avcrinen |, [XoncTuk
«MblILWb»
_________________________________________________________________ CseToBoOE nepo Moaem
MNamsATb ] ‘ I
Mwukponpoueccop aKpaHa ; v
NHTepgenc NHTepdencol Mocnepno-
MocTosHHan Onepatve |! | manunynstopos APYrVX BHELLHNX BaTenbHbIi
namaTb e I YCTPOICTB UHTepdenc
(BIOS) namsaTb : I
CuctemMHasa marnctpans (LUnHa)
KoHTponnep KoHTponnep i KoHTponnep MapannenbHbIn CeteBon
: UHTepdenc aganTtep
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HrMna HXM[AO ] MeyaTatowwee
i YCTPOMCTBO
CucrtemMHbIn 6ok K opyrum
NHTepdenc BbIHUCITUTEITIbHbIM
cucremam

!

Knasunatypa




Mukponpoueccop

« Anpom NOBM aenaetca ueHmparnbHbiU
MUKPOIpoyeccop, KOTOPbIN BbINOMHAET YHKL MU
00paboTKM MHPOPMaLIUM 1 yripaBrneHusa padboTomn
BCeX DNOKOB B MHO203a0a4YHOoOM pEXUME.

« KoHcTpykTUBHO MI1, Kak npaBmno, BbINOMIHEH Ha
oOHOM KpucTtanne (Ha ogHon CBUC).

B ero coctase:

» LleHTpanbHbIN npoueccop (AJTY + YY)
* ApndMeTNYEeCKn conpoLieccop

* KaLww-namaTb (permcTtpoBoro tTmna)

« CxeMbl ynpaBrneHnsa CUCTEMHOMN LLUMHOW




BHYTPEHHAA NAMATD N9BM

* BHYyTpeHHAa namaTtb [NOBM coctonT 13 onepartmBHou
namatu (Ol1) n noctosaHHon namartu ([111).

* [locToAHHAas NaMATb ABMNAETCH SHEProHe3aBNCUMOMN,
Mcrnonb3yeTca Angd XpaHeHUa CUCTEMHbIX Nporpamm,
B YACTHOCTWU, TaK Ha3biBaemMowu 6a30BOU CUCTEMDI
BBoAa-BbiBoaa (BIOS — Basic Input Output System),
BCnomoraTenbHbIX nporpamMm u T.n. [porpammel,
xpaHawwuneca B 1, npegHa3sHayeHbl AnNs
NOCTOSIHHOIO UCMOMNb30BaHUA NX MUKPOMPOLIECCOPOM.

* OnepaTtmBHaga NnamMaATb SABASIETCSA 9HEprosaBncnumon. B
onepaTtuBHOM NaMATU XPaHATCA UCMNOSTHAEMbIE
MaLLUUHHbIE NPOrpamMmbl, MCXOAHbIE U
NMPOMEXYTOUYHbIE AaHHbIE, pe3ynbTaTbl 00pabdboTKK
MHdopmMaLuunn.




CermeHTauusa onepaTtnBHON NamsAaTi

* CermeHTaumsa OI1 NOBM gaBnseTtcs cpeacTBom
yrpasieHns NpPoCTPaHCTBOM JTOrMYEeCKNX
aJlpecoB.

» CerMeHTUpOBaHHAA NaMsATb NpeacTaBnaeT
cobon Habop BnokoB (CerMeHToB),
XapaKkTepunsyemMblx onpeaerieHHbIMM
aTpmbytamMmu, TakKMMK, Kak

* pacnoroxeHue,

* pasmep,

* TUN (CTeK, NnporpamMmmMa, gaHHble),

e Knacc 3awuTtbl namaTtum (ot 0 go 3).



3alwuTa onepaTuBHON NamMATU OT

HECaAaHKUMNOHUNPOBAHHOIO AO0CTYIrAa
* OcyluecTBnaeTcda ¢ NOMOLLbI CUCTEMbI NPUBUNETUN,
perynupyroLmnx oCTyrn K TOMY UNU MHOMY CETMEHTY
namMsaT B 3aBUCUMOCTU OT YPOBHS €ro 3alMLLIEHHOCTH
N CTEMNEHU BaXXHOCTU. 3aLlLULLEHHOCTb ONpeaensieTcs
YPOBHEM MpUBUSIErNK, TPEDYEMbIM ONA AOCTYNa K
CETMEHTY.

« Haunbonee 3awuieHHasa odbnactb NnaMaTn oTBeaeHa
nog A4po onepaymoHHOU CUCTEMbI UMEET YPOBEHE
rnpusuneauu 0.

* [pun obpalleHnn nporpamMmbl K cCErMeHTam nporpamm
VI OaHHbIX B 3aLWMLLEHHOM PEXUME NPONCXOaNT
NpoBepKa YPOBHSA NPUBUMNETNN U B Cny4ae, ecnu 3ToT
YPOBEHb HEQOCTATOYEH, NPOUCXOANT NMpepbIBaHNE.




PacnonoxeHne cerMeHTOB ornepaTtTuBHOU
namatu NMNOBM

Boiwe 1088 K6 - ... MpuknapHbie
PaclupeHHas (paclumpeHHas namsiTb) nporpamme! +
AaHHblEe
NnaMATb XMS
XMA
1024-1088 (BblcOkas (?S (Real
namsate) HMA time)
640-1024 K6 - BepXHAA NamMsATb (ypoBeHb { SVGA,
3awmntbl «1») UMA BIOS
0-640 K6 - BazoBas NnamMATb (ypoBeHb 3anThI
«0») CMA Anpo OC




BHELWWHWE 3ANNOMUHAIOLUUE
YCTPOUCTBA MNM3BM:

NEeHTOYHble, AUCKOBLIE (MarHUTHblEe, ONTUYECKUE),
donaw-namMaTb — BCe 3TO 3HEeproHesaBUCUMbIE
YCTPOWUCTBA.

Ha auckoBbIM HOCUTENb MHAOPMAaLUSA 3anncbiBaeTcd
Ha KOHLIEHTPUYECKNUE OKPYXXHOCTU (OOPOXKKN). [lnCK
pa3duT Ha YacTtu — cektopa (512 b).

/ é‘:“;‘é‘;’ LInnmHAp — COBOKYMHOCTb
[OPOXEK, HAXOASALLMXCSA Ha OAHOM

PACCTOSAHMN OT LeHTpa
[BYCTOPOHHErO AnckKa (Mnm nakerta

OVUCKOB — BUHYECTED)




KnacTtep coctout n3
OAHOro UM HECKOMNbKUX
CMEXXHbIX CEKTOPOB.

/|KnacTep
(N *512 b)

KnacTtep — MMHMManbHas
eanHuUa pasmeLleHmns
OAHHbIX Ha Oucke

OBOMeH OaHHbIMM MeXay ornepaTtuBHOU NaMATLIO U
OVUCKOM OCYLLECTBMNSIETCA TOSBKO
nocrneagoBaTeribHOCTbIO KIacTepPOoB.

ObnacTtb NnamMaTn, Belgensemasi damnny Ha Ancke,
KpaTHa onpeaeneHHOMY KOnn4ecTByY KnacTepos,
KOTOpble HEe 00A3aTeNbHO ABMASOTCA CMEXHbIMU U
MOryT ObITb pa3ddbpocaHbl Mo BCeMyY AUCKY (AUCK
bynet doparMeHTUPOBAH)




Pnew-namaTtb (Flash-Memory)

OTO pas3HOBUOHOCTL TBEPLAOTESIbHOW NONYNpPOBOAHNUKOBOW
9HeproHesaBMCUMOU rnepesanncbiBaeMoun NamMmsaTu.

OHa MOXET ObITb NpoYnUTaHa CKOSMbKO YroAHO pa3s, HO
nMcaTb B TaKy NamsaATb MOXHO NULLb OrPpaHNYEHHOE
4yncno pa3s (MakcumManbHO — OKOMO MUSIIIMOHA LMKIOB).

PacnpocTtpaHeHa new-namMmaThb, BblaepXunBaroLiaa oKkoso
100 TbICSY LKMKIIOB nepesanncm — HaMHOro dorblLue, YeMm
cnocobHa BblaepxaTtb gncketa unm CD-RV.

He coaepXUT NnoaBM>KHbIX yacTeun, TaKk YTo, B OTnn4mne ot
XXECTKMX ONCKOB, bonee HageXHa N KOMMaKTHa.

bnarogapsi cBoen KOMMakTHOCTU, AeLlEeBU3HE N HU3KOMY
SHepronoTpedbneHnto dnew-namMmaTb LWMPOKO
MCNONb3yeTcs B Pa3fiNYHbIX LMAPOBBLIX NOPTATUBHBLIX
YCTPOUCTBAX.



USB donew HakonuTenwu

* Takke B nocneagHee BpemMs LLNPOKOE
pacnpocTtpaHeHune nonyvunm USB donew
Hakonutenun («dnewkay», USB-apane, USB-auck),
npakTuyeckun BblTecHmBLUne ancketbl  CD. OgHnm
n3 nepsbix nawkn B 2002 rogy Hayan BbinyckaTb
TanBaHbLCKNUMN KOHUEPH Transcend.

« K HacToswWweMy BPEMEHN OCHOBHbIM HEAOCTATKOM,
He NO3BOSIAILWNM YCTpoOUCTBaM Ha base donelu-
NaMsaTU BbITECHUTb C PbIHKA XXECTKNUE OAUCKN,
ABNAETCHA BbICOKOE COOTHOLLEeHME ueHa/obbem,
NpeBbILLaoLLIEeE 3TOT NapamMeTp Y XKECTKUX AUCKOB B
2-3 pa3sa.




Jlormyeckuun amck

ITrobon anck nmeetr dnsnyecknum n norndeckni dopmar.

dusumyeckun doopmaTt aucka onpepgensder pasmep
cekTtopa (B bamTax), YNCNO CEKTOPOB Ha OOPOXKe (Mnu
— ON9 KEeCTKUX [OUCKOB — B UWNUHAPE), YUCNO
OOPOXeK (LMINHOPOB) N YNCIIO CTOPOH.

Jlornyeckum doopmat ancka 3apaeT crnoco®
opraHmsauum WHOpPMaUMM Ha OuUCcKe U  UKcUpyet
pa3melleHne nHpopmaunm pasnnyHbIX TUMNOB.

JNlornyecknmn gnuckK nnm Tom — 4acTb JOSITOBPEMEHHON
namMmsaTn, paccMaTpmBaemMasl Kak eauHoe uenoe Ans
ygobctBa paboTbl. TepMUH  «JTOTMYECKUA  OUCK»
MCMONb3yeTCA B MNPOTUBOMONMOXHOCTL «(PU3NYECKOMY
ONCKY», NnNoa KOTOPbIM paccMaTpuBaeTcs namMdaTb O4HOro
KOHKPETHOro Hocutena nHdopmaumm




Tabnvua pacnonoxeHua dannos
(File Allocation Table - FAT)

 [1na BbinonHeHusa dpannosbix onepaumn OC
OTCIEeXWUBAET pacnpeneneHne npocTpaHcTea AnUcKa
Mexay doannamu ¢ noMmoLlbio Tabnuubl FAT.

« [1na kaxgoro panna B FAT co3gaeTca Lenoyka
9N1eMeHTOB, yKa3blBaloLlaa Knactepbl, 3aHUMaeMble
doannom Ha gucke.

* B kaTtanore, cogepxallem nmsa pavna, ectb
ykasaTenb K Ha4yany uenodkn — Touka sxoga B FAT .

* [1pn yoaneHun dpavina anemeHTtbl FAT v
COOTBETCTBYHOLLME UM KIlacTepbl 0CBODOXAalTCS.

 [1ns noBbileHns beicTpogencTeua FAT konnpytoTcs
B onepartuBHyto namaTtb [NMOBM.



Kaxgomy KrnacTtepy AuUCKa CTaBUTCA B COOTBETCTBUE
anemeHT FAT c TemM e HoMmepoMm.

Homep HavarnbHoro
Knactepa (To4ka 1
Bxoaa B FAT) 2

(=3 onga ganna F1)
I_‘ Homep cnepylowero

knactepa (5)
4 Homep cnepn. knactepa nnu
Npu3HaK KoHUa ganna

5

N

Kaxxgbin anemeHT FAT npencraBnsieTr cobou Kog U3
16-T unun 32-x out
FAT 16 (16 ouTt, N = 65536 knacTtepoB)

FAT 32 (32 6uT, N = 655364 knacTtepoB)



PASMEP KJIACTEPA B FAT

Pasmep gmncka

Pasmep knacrtepa B

FAT 32

< 260 M6 512 b
oT1 008706 4 K6
oT8 00 16 6 8 Kb
oT 16 n0 3216 16 K6
6onee 3216 32 K6

Pa3smep gmncka

Pa3smep knactepa B FAT 16

nolrlo

32 KO




dparmeHTaumMa gucka

Pasmepbl knactepa onpenensoTcs UCNob3yeMou
darinoBon cuctemor B 3aBUCUMOCTU OT pasmMepoB
Ancka.

icnonb3oBaHme knactepoB 00MbLIMX pa3mepoB
YMeHbLLUaeT oparMeHTUMPOBAHHOCTb Aucka U
yMeHbLatoT pa3mep FAT, yto yBennumeaet
bbicTpogencTeme.

Cnuwkom 6osbLIoOW pa3Mep Knacrtepa BEAET K
HEe3mPEKTUBHOMY MUCMNOMb30OBAHUIO NAMATH,
OCODEHHO NMpn HanNM4umn BOSLLLOIo Ynucna gannos
HebonbLIOro pasmepa.

dannoBas cuctema NTFS nogaep>XnmBaet no4vTu

nobble pa3mMepsbl KnacTepos - oT 512 6anT ao 64

K6anT, HEKMM Ke cTaHOapTOM CYUTAETCS KnacTep
pasmepom 4 Kbaur.



NTFS (New Technol File System)

CTtaHgapTHas pannoBas cuctema ans cemencTaa
onepaunoHHbIx cnctem MS Windows.

icnonb3yeT cneunannsnpoBaHHble CTPYKTYPbl AaHHbIX
Ons XpaHeHUa HpopmMauum o pannax onsa ynydlleHus
NpPoOnU3BOANTENIBHOCTN, HAOEXHOCTU N 3P PEKTUBHOCTH
MCNosrib30BaHuUs gnckosoro npoctpaHctea. NTFS xpaHut
nHpopmauunto o pannax B Master File Table (MTF).

MFT (Master File Table) — rnaBHas dpannosas Tabnuua
(6asa gaHHbIX), B KOTOPOM XpaHUTCA MHOpMaLUS O
cogepxumom Toma NTFS, npeacrasnstowiasa cobon
Tabnuuy, CTPOKM KOTOPOW COOTBETCTBYIOT ddannam Toma, a
cTonbubl — aTpndytam annos).

NTFS nmeet BCTpOEHHbIE BO3MOXHOCTU pa3rpaHnynBaThb
OOCTYN K AaHHbIM AN pasnuyHbIX nonb3oBarenen 1 rpynn
Nnonb30BaTesien, a TakKe HasHa4vaTb KBOTbI (OrpaHnU4YeHus
Ha MakcuMarnbHbIn OO bEM ANUCKOBOroO MPOCTPAHCTBA,
3aHMMaeMbI TEMU UINN NHbIMU Norb3oBaTtensamn). NTFS
MCMoNb3yeT CUCTEMY XKYpPHANNPOBaHWs ANs NOBbILLEHNS
HageXHOCTN pannnoBou CUCTEMDI.



BHELLUHMWE YCTPOUCTBA MN3BM

« Kaxkoaa monens [NMOBM nmeet Tak
Ha3biBaeMbI 6a30BbIN HADOP BHELLHUX
YCTPOUCTB — KnaBuaTtypy, AUcnneu,
HXML, py4yHOU MmaHUNynaTop.

* [lonb3oBaTenb, Kak NnpaBuno, nogbupaet
HY>XHO€e nevartaroLlee yCTPOUCTBO:
Nnas3epHbIN NPUHTEP, CTPYUHBLIN MPUHTEP,
rpadonocTpounTenb (NOTTEP).



MI1 c apxutektypon RISC

* RISC ( Reducted Instruction Set Computer —
«KOMMBIOTEP C COKpaLLEHHON CUCTEMOUN KOMaHA»).

* B atnx MI1 npumeHsieTca cokpalleHHbIn Habop
Hanbonee 4Yacto ynotpebumbix komaHg. Bce komaHabl
MMEKT OgMHaKoBbIW doopmarT; DOMbLUMHCTBO KOMaH/
— TpexaapecHble; 0onbLLIOE KONMMYECTBO BHYTPEHHUX
pernctpoB MI1, no3BongatoLee pe3ko CoKpaTUTb YNCNO
obpalleHnn kK Ol1, a cnegoBatenbHO, YMEHbLLUUTL
BpeMs MaLUMHHOIO LiMKNa; KOHBeEUepm3aums
BbINOSIHEHUSA KOMAH; Hann4me KaL-namaTu.

* OrpaHn4eHHbIN HAboOp KOMaHA CpaBHUTENBLHO
NPOCTON CTPYKTYpPbI yNpoLlaeT annapartypy.

* [1pn ogHon 1 Toun xe TaktoBon Yactote [NOBM RISC-
apPXUTEKTYPbI UMEIOT NMPOU3BOAUTENBHOCTL B 2 — 4
pa3a Bbllle, Yem [NOBM Ha 6a3e Ml Intel.



IpaHcnbromepsbl

Ncnonb3ayoTes B kayecTBe conpoLieccopoB. OHU
paccuynTaHbl Ha paboTy B napanmnenbHblX cUCTEMaXx
C OAHOTUMHbBIMY MPOLIECCOPHLIMMN 3MEMEHTAMM U
annapaTtHOW Noaaep’KKo BbIYUCIUTENBbHbIX
NpoLEeccopoB.

B cocTaB cucTeMbl KOMaHA TpaHcnbloTepa BXOAAT
KOMaHAbl ynpaBneHus npoueccamm, Noaaep>KKu
MHCTPYKLUUI A3bIKOB BbICOKOIO YPOBHS.

TpaHcnbTEPDLI NCMOML3YHT KOMMYHUKALUMOHHbIE
ObICTPblE KaHambl, KOTOPbLIE NO3BONAIOT NepeaaBaTh
No OQHOM MarucTpanu gaHHble B Npoueccop, a no
apyron (0gHOBPEMEHHO) — OdaHHble U3 Hero.

Bbicokasi npon3BoanUTENbHOCTb 0O6ECnevYnBaEeTCcs
npexae BCEro 3a CYET BbICOKOMN CKOPOCTU paboThl
AJ1Y n nepepayn onepaHOos.



