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YCTPOUCTBO
KOMMNblOTEpa

§ 32. NMpuHuUnbI ycTponcTBa
KOMNbIOTEpPOB
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Yempoucmeo komrnibromepa, 10 Knacc

MpuHUMNBI YCTPONCTBA KOMMNbLIOTEPOB

A. bepkce, I. TondcmadH u [x. gpoH HelimaH:
«lNpenBaputenbHOe pacCMOTPEHNE NOrMYECKON KOHCTPYKLINK
SNEKTPOHHOIO BbIYUCITUTENBHOIO ycTponcTea» (1946)

*COCTaB OCHOBHbIX KOMMOHEHTOB BbIYUCIIUTENBbHON
MaLllUHbI

*npuHLUUN ABONYHOIO KOANpoBaHNA
*NPUHLUNN agpeCHOCTU NaMATHU

* MPUHLUIM nepapxmyeckon (MHOroypoBHEBOM)
opraHusauun namaTu

* MPUHLINMN XPaHMMOW NporpamMmb

* MPUHLIMMN NPOrPaMMHOro yrnpaBIieHUs]
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Yempoucmeo komrnibromepa, 10 Knacc

ApxutekTtypa ¢poH HemmaHa

YyCTPOUCTBA

BBOAA [ONroBPEeMEHHoe
XpaHeHue OaHHbIX

obpabatbiBaeT
AaHHblE

BHYTPEHHAA —  ~ MNPOUEecCop — = BHelwlHAaAd
namate ——— (AIY, YY) namarb

OxxoH ¢hoH HemmaH

obecne4ymnBaeT (1903-1957)
BpEMEHHOEe BbINOMHEHNE
XpaHeHVIe yCTpOVlCTBa I'IpOFpaMMbI
OAHHbIX BO r
Bpem4 -
06paboTKK BbIBOAA &‘
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Yempoucmeo komrnibromepa, 10 Knacc

NMpuHUMN ABONYHOro KoanpoBaHUA

Bce gaHHble XpPaHATCA B ABOUMYHOM Kope.

Lorem ipsum dolor
sit amet,
consectetur
adipisicing elit, sed
do eiusmod tempor
incididunt ut labore
et dolore magna
aliqua

Q) I

TponyHasa OBM «CeTyHb» (1959)

AaHHbIX

100101010100...

H.I'1. bpyceHuoB
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Ycempoucmeo komribromepa, 10 knacc

IpHUMN agpecHOCTU NamMATH

sonepaTnBHas NamMsaTb COCTOUT U3 OTAESbHbIX
OnTOB

*rpynnbl cocegHnx OUToB 0ObLEANHAETCS B SSHENKU
*KaXkgasl s4enka MMeeT cBoW agpec (Homep)
*HYyMepaumsa d4eeKk HauYMHaEeTCs C Hyns

*3a OWH pa3 MOXHO Npo4nTaTh UM 3anucaTb
TOJIbKO Lienyro a4eunky
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Yempoucmeo komrnibromepa, 10 Knacc

NMpuHUMN aapPeCcCHOCTU NaMATH

*pa3Mepbl SYEEK:
y nepBbix OBM — 36, 48, 60 ouTtos
cenyac — 8 outos

MepBble 3BM (I n Il nokoneHus)

200
201
202
203
204
205

YUCria
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Yempoucmeo komrnibromepa, 10 Knacc

[lamMATbL C NPOU3BONLHLIM A4OCTYNOM

RAM = Random Access Memory
YTeHMe OaHHbIX N3 A4YeeK U 3anncb B HUX B MPOU3BOSTbHOM
nopsgke

*O3Y — onepaTtuBHOE 3anoMunHaroLLlee YCTPOUCTBO
(onepartnBHas NnamMsaTh)

*[13Y — nocTtosiHHOE 3anoMuHatoLLEeE YCTPOMNCTBO
ROM = Read Only Memory

5 COAEPXKUT NporpaMmmMmHoe obecnedeHne ans 3arpysku u
TECTUPOBAHUA KOMMNbIOTEPA

o 3alfCb 3aripelleHa
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Ycempoucmeo komribromepa, 10 knacc

Nepapxuyeckasa opraHusauus namsaTu

TpeboBaHMA K NaMATMU:
*60nbLLION OOBLEM
*BbICOKasi CKOPOCTb JOCTyna

0 OTn TpeboBaHNA NPOTUBOPEUNBBI!

icnonb3oBaHME HECKOMBLKO YPOBHEN MaMSTH:
*BHYTPEHHSASA NamMATb (HebonbLWon 00bEM, BbICOKOE
bbicTpoaencTeme)

*BHELWHAA namMaTb (0onbLWON 00LEM, HU3KOE
bbicTpoaencTeme)
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Yempoticmeo komristomepa, 10 Knacc 10

MpuHUMN XpaHUMOM NporpamMmmbl

<Dpar|v|eHT KOMMYTaLNOHHOWN naHesnv IBM-557

OOOOOOOOO OO0O0
15 20
OOOOOOOOO 00O

OO0OO0OO0OO0OOO0OO OO0O0OOQOOO0
25 35 40
O0OO0OO0O0OO0O0OO0VOAOLOOLOLJOOO

OOOOOOOOOOOOOOOOT}}}

45 50

O0OO0OO0O0OO0OOOOOOOOOOO

Kog nporpammbl xpaHutca B [13Y nnu Bo BHELLHEN NAMATU U
3arpyaetcsa B O3Y ans peleHns 3agav.

0 [lporpamma XpaHUTCA B €AUHON NaMATH
BMecCcTe ¢ JaHHbIMU!

B rapBapackon apXutektype ecTb
oTaernbHble obnacTu namaTn angd
nporpamMmm mn gaHHbIX!
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Yempoticmeo komristomepa, 10 Knacc 11
[MpyHUMN NporpaMMHOro ynpasreHus
*nporpamma — 310 Habop KomaHg

*KOMaHAb! BbIMNOMNHAKTCS NPOLECCOPOM aBTOMaTUYECKU
B onpeneneHHoM nopsagke

QA KaK?

CyeTumk agpeca KomaHAa — 3TO PErMCTp npoLeccopa, B
KOTOPOM XpaHUTCA adpec cneayrLlen kKomaHabl.

IP (Instruction Pointer) B npoueccopax Intel
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Yempoticmeo komnbtomepa, 10 krnacc 12

OcHoOBHOM anropuTMm padoTbI npoueccopa

1) BblOpaTb KOMaHOy
2) 3anucaTb B CHETYMK KOMaH agpec criegyolen kKomaHabl

3) BbIMOSIHUTL KOMaHAY
4) nepentn k. 1

9 YTto BygeT npu BKNOYEHUM KOMMblOTEPA?

HavanbHbIM aapec MOXET 3aHOCUTbLCS

e BPYUHYH (B nepBbix IBM)

 un3 M3Y, annaparHo (TecTMpoBaHue, NOTOM Nepegaya
ynpasreHns 3arpysdunky onepaunoHHOU CUCTEMDI)
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YTo Takoe apxutektypa?

ApXUTeKTypa KOMMNbITEpa — 3TO0 o0LMe NPUHLUNNMbI
NOCTPOEHUA KOHKPETHOro cemencTea komnototepos (PDP,
EC 9BM, Apple, IBM PC, ...).

* MPUHUWUMbI NOCTPOEHUNSA CUCTEMbI KOMaH, N UX
KOAWPOBAHUS

dopmaTbl AAHHbIX 1 OCOBEHHOCTU UX MALUUHHOTO
npencTaBneHnst

anrOpUTM BbINOMHEHMSA KOMaHA NporpamMmb

 cnocobbl AOCTYNa K NaMSATU U BHELLHUM YCTPOMUCTBaM

* BO3MOXXHOCTU U3MEHEHNS KOHpUrypaumm obopyaoBaHms

K apxutektype HE oTHOCATCA 0COOEHHOCTU KOHKPETHOro
KOMMblOTEpa: Habop MUKPOCXEM, TUM XKECTKOro ANCKA,
€MKOCTb MaMsATK, TaKTOBasA YyactoTa U T.4.

13



YCTPOUCTBO
KOMMNblOTEpa

§ 33. MarucrtpanbHo-MoAaynbHasA
opraHusauus KoMnbioTepa
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Yempoucmeo komrnibromepa, 10 Knacc

Tunbl KOMNbLIOTEPOB

*HacToONbHbIe (desktop)

*riepeHOoCHbIe (HOYTOYKN)

*HeTOYKMU (HeT npmeoaa DVD)

© K.KO. lNonskos, E.A. EpémuH, 2013
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Yempoucmeo komrnibromepa, 10 Knacc

Tnbl KOMNLIKOTEPOB

‘rJiaHWEeTHbLIe

cMapT(POHbI N KApMaHHble NepCoHarbHble
koMmnbroTepbl (KIMK)

SAMSUN

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoucmeo komrnibromepa, 10 Knacc

Tnbl KOMNLIKOTEPOB

*CynepKoMnbIOTepbI

© K.FO. lNonsikos, E.A. EpémuH, 2013

«JlomoHOCOBY»
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Ycempoucmeo komribromepa, 10 knacc

B3anmogeucreue yctpoucTs

LLinHa (unn maructpans) — 370 rpynna JIMHUIN CBA3WN ONS
oOMeHa AaHHbIMU MeXAY HECKONbKMMU YCTPOMCTBAMMU

KOMMNbOTEpPA.

npoweccop BHYTPEHHSAS
(AJTY, YY) namsiTb

LUMHA agpeca

tHnHa-AaHHbiIX

LWWMHa ynpaBJrieHus
K K K
yCTpOUCTBa yCTpoucTBa BHELLUHASA
BBOAA BblBO4A namsTb
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Yempoticmeo komnbtomepa, 10 krnacc 19

KoHTponnepobl

KoHTponnep — 3T0 anekTpoHHaa cxema Ans ynpasneHud
BHELHMM YCTPOUCTBOM N NPOCTEULLEN NpeaBapUTENbHOU
00paboTKN AaHHbIX.

. T C gyt JUN
s R 15:38 e orvoar -

R2593

LnHa aﬂpeca q : , :MSHHEK 1_0'

K

-

YCTPOUCTBO

ceTeBas kapTa BMAeOKapTa
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Yempoticmeo komnbtomepa, 10 krnacc 20

ApXUTEKTypa COBPEMEHHbIX KOMNbLIOTEPOB

MarucTtpanbHO-MoAyribHasA apxXuUTeKTypa: Habop
YCTPOUCTB (MOAYNEeN) Nerko paclwmpseTca nyTem
NOAKIIOYEHMNA K LUMHE (MarucTpanm).

NMpnHUUN OTKpbITOU apxutekTypbl (IBM):
e cneundmkKauma Ha LWINHY (OeTanbHOEe onmcaHne Bcex
napamMeTpoB) onybnnkoBaHa

* MPON3BOAUTENN MOTYT BbiNyCcKaTb HOBble COBMECTUMbIE
YCTPOWUCTBA

* Ha MaTepUHCKOW nnaTe ecTb CTaHAapTHblE pa3bEeéMbl

* HYXHbl ApauBepa (nporpammbl ynpaBneHnsa) ans KaXxgoro
yCTpPOWUCTBa
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Yempoticmeo komristomepa, 10 Knacc 21

OOmMeH gaHHbIMU C BHELWWHUMU YCTPOUCTBaAMMU

[MporpamMHoO-ynpaBnsemMmbin oOMeH — BCe onepauun BBoda
1 BbIBOAA NPeayCMOTPEHbI B NporpamMme, Ux norHOCTbIO
BbINOMHAET NPoLeccop.

@ =MpocToTa
=He HY>KHO JOoMnoNHUTENbHOE 06opyaOBaHNE

Q =MpoLeccop AOSro XAET MeaSIEHHbIE YCTPpOoMNCTBa

O

Upes: nycTb YCTPOMUCTBO CaMO COOOLLNT,
YTO AAaHHbIE rOTOBbLI (MM OHO FOTOBO K
npuemy gaHHbIX)!
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Yempoticmeo komnbtomepa, 10 krnacc 22

OOmMeH gaHHbIMU C BHELWWHUMU YCTPOUCTBaAMMU

O6meH no npepbIBaHUAM — BHELLIHEE YCTPOUCTBO NepenaeT
npoLieccopy 3anpoc Ha obcnyxueaHue (rpepbisaHue).

* NpoLieccop npepbIBaAET BbIMOSIHEHMUE NPOrpamMmbl U ...
* lepexoauT Ha nporpamMmmy ob6paboTKu NpepbIBAHUA U ...
* BO3BpaLLaEeTCs K npepBaHHON nporpamme

KoHTponnep npepbiBaHUU — UCMONb3YET NPUOPUTET
Pa3NUYHbIX TUNOB NMpepbIBaAHWUN

@ *NpoLEeCccop He XOET YCTponcTaa

Q =BCI0 paboTy BbINOMHAET NPOLLECCOP
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Yempoucmeo komrnibromepa, 10 Knacc

OOmMeH gaHHbIMU C BHELWWHUMU YCTPOUCTBaAMMU

NMpsamon goctyn K namartu (MAMN)
DMA = Direct Memory Access
oOMeH JaHHbIMU BbINOSTHAET BHELWHEE YCTPOWUCTBO MO

KOMaHAe LeHTpanbHoro npoteccopa.

* NpOLIECCOpP rOTOBUT OOMEH:
nporpammupyet KoHTponnep MNAr

e koHTponnep MNAMN nepeckinaet gaHHbIE
=MpoLeccop 3arpyxXeH MMHUMasibHO
= CITOXXHOCTb (HYy>XeH KoHTponnep MNAart)

+
O
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YCTPOUCTBO
KOMMNblOTEpa

§ 34. Npoueccop
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Yempoticmeo komnbtomepa, 10 krnacc 25

YT0 Takoe npoueccop?

[Mpoueccop — 3TO YCTPOUCTBO, NpegHasHavYyeHHoe Ons
aBTOMaTU4YEeCKOro CYHMUTbIBaAHUSA KOMaH nporpammbl, UX
pacLINMPOBKU U BbIMOSTHEHUA.

*AJlY = apucmeTunko-rnornyeckoe yCTponcTBo,
BbINOMHAET 00paboTKy AaHHbIX

*YY = yCTPOMCTBO ynpaBrieHUA, KOTOpoe ynpaBnsieT
BbIMOSTHEHNEM NporpamMmbl N obecneymBaeT
cornacoBaHHyl paboTy BCeX y3rnoB KOMIMbIOTEPA
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Yempoucmeo komrnibromepa, 10 Knacc

AllY

«2 perncrpa
*CyMMaTop
*CXeMa yrnpaBfieHuda onepaunamu

Perncrtp cocrosaHua npoueccopa — 6uThl
yCTaHaBnMBatloTcs no pe3ynsrtaty R nocnegHen onepaunm

but Z (zero) — yctaHoBneH, ecrim R=0
6ut N (negative) — yctaHoBneH, ecnimn R <0
6ut C (carry) — yCTaHOBIIEH, €CN NPOU30LLEN NEPEHOC

R<O0:
R20:

AJlY paboTaeT ¢ uenbiMy Yncnamm, MaTeMaTn4eCcKum
conpoueccop — C BelleCcTBeHHbIMU!

O

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoucmeo komrnibromepa, 10 Knacc

YCTPOUCTBO ynpaBrieHus

* N3BMIEYEHNE N3 NAMATN OHepPESHON KOMaHAbI

* paclumdpoBKa KOMaHabl, onpeaeneHmne HeodXoanMbIX
NENCTBUA

e onpeaeneHne agpecoB A4eeK NaMaTn, rae HaxogaTcs
NCXOOHble OaHHble

e 3aHeceHune B AJTY ncxoaHbix gaHHbIX

* yripaBneHne BbINOfIHEHMEM OnepaLnm

* COXpaHeHue pesynbsrarta

KoMaHaa
|

27

MMUKPOKOMaHAa | MUKPOKOMaHda . MUKPOKOMaHda

= f f T

reHepaTop TaKTOBbIX
NMMNYNbCOB
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Yempoucmeo komrnibromepa, 10 Knacc

Perncrtpbl obwero HazHavyeHusa (POH)

[1na npoueccopos Intel. H = High L = Low

(CTapwumin = (Mnagwnm

GanT) GanT)
15 8 7 0

AH AL

AX
EAX
RAX

ObpaboTka 8-, 16-, 32- 1 64-6UTOBbLIX JaHHbIX.
Ecte RBX, RCX, RDX n gp...
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29

OCHOBHbIe XapaKTepuCcTUKU npoLeccopa

TakToBasi YacToTa — KONMNYECTBO TAKTOBbLIX MMMYIbCOB B
CEKYHAY.

1 Ty (rurarepu) = 1 mnpa repuy

0 HepocTtaTtouyHo anga cpaBHeEHUs1 bbicTpogencTaums!

Pa3psaaHoOCTb — 9TO MakCMMaribHOE KONMYeCTBO ABOUYHbIX
pa3psa0B, KOTOpblE nNpoueccop crnocobeH obpaboTaTth 3a
OLHY KOMaHAy.

*pPa3psiaAHOCTb PEerMcTposB
*Pa3pPsAHOCTb LWUNHbI AaHHbIX

BennuunHa agpecHoro
*pa3psaAOHOCThL WKHbLI agpeca R

npocTtpaHcTea 2R 6aiToB



Ycempoucmeo komribromepa, 10 knacc

Cuctema KomaHp npoueccopa

*KOMaHObl nepeagayvn (KonmpoBaHUs) OaHHbIX
capudpmeTnveckue onepauunm

e lorn4veckue onepaunmn, Hanpumep «HE», «U», «NJTN»,
«ucknrovarwee AMNy»

*KOMaHAbl BBOAa U BbIBOAaA

*KOMaHObl nepexonon (YCroBHOro, 6e3ycrioBHOro)

CoBMeCTMMOCTb: HOBble MOAENV NOAAEPKMUBAIOT
BCE KOMaHAbl nNpeabiayLwmx!

Intel 8080 — Pentium lll — Core i7

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoucmeo komrnibromepa, 10 Knacc

Cuctema KomaHp npoueccopa

81 C201 01

Yyncro 10116

Ko4 onepauuu kog pernctpa DX
ADD (cnoxutb
PErncTp 1 4nucno)
onepaHAbl — JaHHbIE, C

KOTOPbIMU BbIMNMOJTHAETCA
nasake | ADD DX, 101h SropaLns
accembnepa

DX := DX + 101,

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Ycempoucmeo komribromepa, 10 knacc

Cuctema KomaHp npoueccopa

CISC = Complex Instruction Set Computer, KOMNbIOTEP C
HabopOM CriOXHbIX KOMaH/

*KOMaHAbl pa3HOW ANUHBGI

*€CTb CNOXHble KOMaHAbl (YMHOXeHUe, AenexHue, ...)
*KOMaHAbl BbIMOSTHSAOTCS 3a pasHOE YMNCIIO TaKTOB

*€CTb Ornepaunmn ¢ AaHHbIMU B NaMSTU

*Mano perncTpoB

@ =y400CTBO NporpamMmmpoBaHng

Q = CITOXXHO MPOEKTUPOBATbL NPOLIECCOP
*HXXE ObICTpOOENCTBME

0 MHorme cnoXxHble KoMaHabl UCMOoMNb3yTCA peako!

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Ycempoucmeo komribromepa, 10 knacc

Cuctema KomaHp npoueccopa

RISC = Reduced Instruction Set Computer, KOMMbIOTEP C
HabOpPOM YMpPOLLEHHbIX KOMaHA

*KOMaH4bl 0 AMHaKOBOW ANUHbI (32 buTa, ...)

*TONBLKO NPOCTble KOMaHAOb! (CNoXeHue 1 T.1.)

*KOMaR[bl BQA YMHOXEHNE?

*TOJ1IbKO OB€ pauyvivi U riaviAioru — YTEHUE (LOAD) B
pernctp n 3anucek (STORE) ns perncrtpa

*MHOro perncrpos (32, ...)

@ =MpoLle annapartypa
*BblLLEe BbICTpOOENCTBME

Q =CITOXKHee nucatb nNporpaMmmb

CoBpemMeHHble npoueccopsbl: CISC-komaHab!
BbinosniHsaTcAa RISC-agpom!
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YCTPOUCTBO
KOMMNblOTEpa

§ 35. NMNamAaTb



Yempoticmeo komristomepa, 10 Knacc 35

YTO Takoe KOMMNbIOTEPHaAA NaMATbL ?

MamATb — 3TO YCTPOMCTBO KOMMbLIKOTEPA, KOTOPOE
MCnonb3yeTca Ons 3anucu, XpaHeHUs v Bblaaym no
3anpocy KoMmaHg nporpamMmbl N AaHHbIX.

* BHYTPEHHSAA 1NN OCHOBHAA (a5 XpaHeHns nporpamMmm
N OaHHbIX B MOMEHT pewienunsa 3agadmn), O3Y n MN3Y

* BHELUHAA U AOoNroBpemMeHHas (... Ha ANnTENbHbIN
CPOK)
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Yempoticmeo komnbtomepa, 10 krnacc 36

BHyTpeHHAA naMATb

RAM = Random Access Memory, obpalleHne K a4enkam B
nobom nopsaake.

O3Y = onepatnuBHOE 3arnomMmHarLlee YCTPONUCTBO
1)Ha SaNeKTPOHHO-Ny4YeBbIX TPyOKax ERETI i 4 ,
2)Ha MarHUTHbIX cepaedYHnKax SEE

L ey
Can o SV S e

S

ceuyac: 838

. £ 35

3)Ha Tpurrepax (ctaTtudeckas® 2281
PErmcTpbl, KaLL-NamsThb S

4)Ha nosnynpoBOAHNKOBbIX

KOHOEHcaTopax (AuHaMy.«ecKas):
[6onbLaa EMKOCTb
[IMeHbLlas CTOUMMOCTb
[meHbLee bbicTpogencTame
dnoTtpebnsaet 6onblue 3NeKTpo3IHEPTn
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Yempoucmeo komrnibromepa, 10 Knacc

BHyTpeHHAA namAaTb — M3Y

N3Y = noctoaHHOE 3anoMuHaKoLLEE YCTPONCTBO
nepBble: NHPOPMAaLNA 3aHOCUTCA TOSNMbKO Ha 3aBoAe
3arem nporpammupyembie [13Y
3arem nepenporpammupyemsble [13Y (pnaw-namaTb)

MuHumanbHbIN HA0OpP NporpaMm:.
*TECTMPOBAHME KOMIMbIOTEPA

*riporpamMmma HadarnbHOW 3arpy3ku

‘rporpamMmmsbl Anst ooMeHa gaHHbIMWU C KInaBnaTypowu,
MOHUTOPOM, NPUHTEPOM ] S

)
''''''''''''

B komnbtoTepax IBM PC:
BIOS = Basic Input/Output System

!!!!!!!!
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Yempoucmeo komrnibromepa, 10 Knacc

BHellHAA naMSATb

BHeLWHAA naMATb — 4YacTb NaMsATU KOMIMbOTEPA, KOTOpa
NCMNOJIb3yETCA AJ14 OO0JITOBPEMEHHOIO XpaHEHNA NnNporpamMmmv
N AaHHbIX.

YcTpoucTBa BHELLIHEN NAMATN = HAKONUTENU:
*Ha MarHMUTHbIX gMUcKax

*Ha ONTUYECKMX OUCKAX

*dona-namMmaThb

KOHTpOInep

HOCUTEJb |

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoticmeo komnbtomepa, 10 krnacc 39

BHellHAA naMSATb

e JaHHble pacnonaraeTcs 6riokamMm (Ha guckax — cekmopa)

*ON1IOK JaHHbIX YUTAETCA U MULLETCH KaK eAUHOE Liesoe;
paboTaTtb C YacTblo Oroka HEBO3MOXHO

*Npexae 4Yem NpoLLeccop CMOXET UCMOSb30BaTh
nporpaMmmy Unmn aaHHble, NX HY>KHO 3arpy3uTb U3
BHewHen namatm B O3Y

«0OOMEHOM [JaHHbIMKU YNPaBnAlOT KOHTpoOnepbl
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Yempoucmeo komrnibromepa, 10 Knacc

Buabl BHelWWHeU naMATH

*nepdonieHTbl, NepdoKapThl

. 1) rr rry r
mrr o {8y

rl : L L L

1‘((( —— L R R RN R NN N AN AR RN NN RN NNRARAR R RRRARE

t;_ ¢ O () @ munnunnuinnui RN URIIuNRN

‘I,' ( LTI a33333a0 330 307 33MM113103332323333303313333133993333333333303333 13

"l "( ¢ Ce . . . b L R R Rl

(¢ ©®e0000000 L) oo CJ [ SN sss Nl s slSEEE s S ssSTIiEIsEssNsIaasNsssNsssssINsisssss

1|‘|' e ,.. ® : P F R R L
lI(, L¢ C‘QQQ.’.. 3 - P LR R R R R RN R R R AR AR AR AR AR R R RRERERARERERERRERENRARERRAREEE AN
< PUPSPPSIEPPS Y L e ‘llllllllllllllulllIll’ll'lllle'III!lIHlIllllIlIlllIlIINIllllllllllllll"“ll:i

(X oeoe ® o® @ eoef B -lu”_’!u:ul‘z::!:umonn):!!:!nillunnnnnnnnnlnnlnlnlllllulll

*MalrHUTHbIE J1EHTbI, MAalHUTHbIE OUCKH

dannoBble cuctemsbl!
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Yempoucmeo komrnibromepa, 10 Knacc

Buabl BHelWWHeU namMAaTH

*onTn4ecKkne ANCKHU

CD (Compact Disk)

> .

>

no 700 M6aut

* PNIALW-NaMATb

DVD (Digital Versatile Disk)

Transcend A OLYMPUS

CompactFiash®

xD-Pleture Card

868 / m2ce [

donaw-kapThl

© K.KO. lNonskos, E.A. EpémuH, 2013

donaLu-AnCKU
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Blu-ray Disk

SSD
(Solid State Disk)
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Yempoucmeo komrnibromepa, 10 Knacc

UYteHne paHHbIX B O3Y

42

1. Nepenaya «3agaHnsa»

KOHTpoOsnepy
npoLeccop o3y

|

LnHa

K

|

HOCUTErb
NHpopmaLuum

<+— JIMNHNA HE

—P cunemtEBOBaHa
yrnpaBneHus

© K.FO. lNonsikos, E.A. EpémuH, 2013
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2. BBoa gaHHbIx B O3Y

npoueccop O3Y

I

LWnHa

K

il

HOCUTErb
NHpopmauunm

——) nepenaya gaHHbIX

0 Ewe y4yacTtByer

KoHTponnep MNAr!



Yempoticmeo komnbtomepa, 10 krnacc 43

Uepapxusa namaTu

KOMMbIOTEP
npoLeccop

//iKsuhﬂaMﬂTb>\\
bbicTpoaencTBume,
/ O3V \ CTOUMOCTb buTta

/ KOMMbIOTEPHbLIE CETU \
9 ie [ ne pacnonoxutb O3Y? bpa?

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoticmeo komristomepa, 10 Knacc 44

Kaw-namsaTtb

Kaw-namMaTb — 3TO NamATb, yckopstoLwlasa paboTy gpyroro
(bonee measieHHOro) TMna NamMATK, 3a CHET COXPaHEHUS
NPOYNTAHHbIX OaHHbIX Ha Cny4an NOBTOPHOro obpalleHns
K HAM.

ecTaTU4yeckasa namsaTb (Ha Tpurrepax)
*HEeT CODCTBEHHbLIX apecoB A4eek
*K3LU MporpamMm 1 AaHHbIX OTAENbLHO

rnpoueccop
A
KOHTpOnnep ‘[ 2-11 pas

KOL-MaMATU KOLWW-MaM4ATb
1-1 pas

Oo3Y
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Yempoucmeo komrnibromepa, 10 Knacc

Kaw-namsaTtb

NMpobnembi:

*HEDONBLLION OOBLEM, BBICTPO 3aMnoSIHAETCS
PN UBMEHEHUN AAaHHbIX B PErNCTPax HY>KHO
ODOHOBNATbL KLU

PelualoTca KOHTPONMEePOM KI3L-NaMATMU.

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoticmeo komnbtomepa, 10 krnacc 46

BuptyanbHaa namMaTb

* NCNOJb30BaHme cpeq bbicTpon pa3padboTKu nporpamMm
(RAD) — yBenn4yeHune pasmepa nporpamMmbl

* yBENMMYeHne obbema obpabarbiBaeMblIX AaHHbIX (40
TbauntoB)

* 3aryCK HECKOMNbKMX nporpaMmm ogHOBPEMEHHO

Tpebyetcs b6ornblue O3Y, yemM pearnbHO
CTpaHuUbI

YCTaHOBMNEHO Ha KoMMnbloTepe! BUPTYaNbHON
MNaMAaTU

aJjpecHoe NpoCTPaHCTBO NpoLieccopa
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Yempoticmeo komnbtomepa, 10 knacc 47

OCHOBHbIe XapakTepUCTUKU NaMATH

UHdopmMaLmMOHHaAaA éMKOCTb — 3TO MakCMarbHO
BO3MOXHbI OOBbEM AaHHbIX, KOTOPbIN MOXXET COXPaAHUTL
naHHoe yctponcTtBo namsatu (["6ant, Toawnr, ...).

[ns anckoB — cbopmaTupoBaHHaga («nonesHas») EMKOCTb U
HeopmaTupoBaHHas (+ MeCTO A1A CNyXebHOoM pa3MeTKM)

BpeMFI AOCTynNna — nHTepBasi BpeMeHn OoT MOMEHTAa
NOCbLIJ1IKM 3alpoca I/IHC*)OpMaLI,I/IVI A0 MOMEHTa MNoJ1y4HeHus
pe3ysibTaTa Ha LLWWHE OaHHbIX.

O3Y — HaHocekyHabI(1 He = 107° ¢)
KECTKME ANCKN — munnucekyHabl (1 mc = 1073 ¢).
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Ycempoucmeo komribromepa, 10 knacc

OCHOBHbIe XapakTepUCTUKU NaMATH

CpenHAsa CKOpOCTb nepenadu gaHHbIX — 3TO
KONMMYeCTBO nepeaaBaeMbiX 3a eANHULY BPEMEHMN
AAaHHbIX NOCNe HeNoCcpeacTBEHHOIO Havyana onepauum
yTeHust (MoanT/c).

+ ONs1 AUCKOB — 4YacToTa BpalLleHUs
+ ctoumocTb 1 ouTta nnm ctommocTtb 1 0anTa

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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YCTPOUCTBO
KOMMNblOTEpa

§ 36. YcTponcTBa BBOAA
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Yempoucmeo komrnibromepa, 10 Knacc

Y10 Takoe ycTpoucTBO BBOOA?

YcTponcTBOM BBOAA Ha3biBaeTCA YCTPOUCTBO, KOTOpoOe:
NO3BOSISIET YENOBEKY OTAAaBaTb KOMMbIOTEPY KOMaHAbI
n/Mnun BbINOSHAET NepBUYHOE NpeobpasoBaHmMe OaHHbIX B
doopmy, npurogHyro ansa xpaHeHuUsa n obpadboTku B
KOMMbIOTEPE.

9 UTO He OTHOCUTCH K yCTpoucTBam BBOAA?

CeHcopHasa naHenb q)nc»(amcn(
(fouchpad)

MWUKPOPOH
meCTK)(uMCK

rpagpuyeckum OXO
nnaHwer ACTUK

AaTHNKN CGTG% KapTa
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Yempoucmeo komrnibromepa, 10 Knacc

KnaBunartypa

MembGpaHHasn

@ “npocTasa n gelwlesasd

Q =HegorroBeyHa (1-10 MnH HaxaTunn)
=CO BPEMEHEM CBOMCTBA yXyaLwlakTcs (3anunaHue,
HY>XHbl 6OMbLUME YyCUNns)

MexaHun4yeckas ﬁ B @ ,
1 |

@ =peakuus obicTpee Q =[1OpOXe
=20-50 MInH HaxaTtum =TKenee
=XapaKTEPUCTUKN HE MEHSIIOTCS

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoticmeo komnbtomepa, 10 krnacc 52

KoHTponnep KknaBuatypbl

eonpawmBaeT KnaBuLln; UKCUPYET UX HaXaTue nnu
OTNyCKaHue;

*XPaHUT CKaH-KOObI HECKOMNbKNX NOCNEAHUX HaXaTbIX UMK
OTNYLWEHHbLIX KaBuLL;

*rocbinaeT TpeboBaHne npepbIiBaHNA LiEHTPallbHOMY
npoLeccopy, nepenaeT eMy CKaH-Koabl;

* YNIpaBnseT MHAUKaTOpPaMM KraBmaTypsbl;

e ANarHOCTMKa HeucnpaBHOCTEU KnaBuaTypbl

CKaH-KOAb!
bydep knasmaTypbl

\ —43(+43|(-12 |- 78| +78 +1ZT
: ."t.(q.u

KOHTponmnep NpepbiBaHne  _  LeHTparnbHbI
KrnaBuaTtypbl npoueccop
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Yempoticmeo komnbtomepa, 10 krnacc 53

MaHMnynﬂTopb| NpUeMHOe YCTPONCTBO
(apanteR, USB)

Mbiwb (onTrn4yeckas)

XapaKkTepUCTUKM. JlazepHble MbILWWK:
*paspewieHure = 1000 dpi *roCBETKa Nasepom
*KOJTMYECTBO KaapoB B CEKyHOY *Doriee KoOHTpacTHoe
(oo 10000) n3obpaxeHue

*pasmep Kagpa (16x16, 32x32) *TOYHOCTb BbilLE
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Ycempoucmeo komrnibtomepa, 10 Krnacc 54

MaHunynaTopbl
Tpekbon CeHcopHaa naHenb (Tauynan)

MynbTUTa4 — peakums
Ha KacaHue B
HECKOJSTbKUX MecTax
OHOBPEMEHHO

TpeknouHT  [PKONCTUK UrpoBble MaHNNYNATOPLI

—
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Yempoucmeo komrnibromepa, 10 Knacc

CkKaHepbl

CKaHep — yCTPOUCTBO AS19 BBOAA U300pakeHUN.

PYYHblE nNaHLeTHbIe bapabaHHble

55
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Yempoticmeo komristomepa, 10 Knacc 56

CkKaHepbl

Paspeliatowaa cnocoOHOCTb — 3TO MakcuMarbHoe
KONMYECTBO TOYEK Ha eauHULY OfNHBI, KOTOpble CriocobeH
Pa3NUYNTb CKaHep.

ppi = pixels per inch, nukcenu Ha Agonm
150-300 ppi — HM3KOE pa3pelleHmne
300 ppi — ckaHnpoBaHWe NdUTENBCKUX OTO
0o 5400 ppi — ckaHMpoBaHUe POTOMMEHKU
nnaHweTHble — ao 5400 ppi
bapabaHHble — o 14400 ppi
pyrnoHHble — go 800 ppi

CkaHep BBOAUT TEKCT

KaK u »XeHune!
BBoa TekcTa aK M300pavkeHme

OCR = Optical Character Recognition, ontu4eckoe
pacrno3HaBaHME CMMBOJIOB
ABBY FIneReader, CuneiForm
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Yempoticmeo komristomepa, 10 Knacc 57

CkaHupoBaHue

Pa3peLueHue, ppi
CKkaHupoBaHue B OTpaXeHHOM CBeTe:

nnncTpaunumn ans Beb-crtpanu, 75-150
CKaHMpoOBaHMe TekcTa be3 pacno3HaBaHuUS 150-200
CKaHMpoBaHWe TeKcTa Ans pacrno3HaBaHUS 300-400
LuBeTHOoe ooTO ANd nevyatn Ha CTPYMHOM

npuHTEpPE 200
LBEeTHOE (POTO AN TUnorpadpckom nevartu He MeHee 300
CkaHnpoBaHUue B npoxoasLliemM cBeTe:

35-MM nneHka, ans Beb-cTpanHumL 200-600
35-MM nneHkKa, Ang nedatu Ha CTPYUHOM
600-2000

NnpuHTEpPE
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Yempoticmeo komnbtomepa, 10 krnacc 58

YcTpoucTtBa BBoAa

MuUKpopOoHbI Beb-kamepa pacnuecknit
nnaHWweT

AaTYnK

|y

ALLM
1101001010101

KOMMbOTEP
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YCTPOUCTBO
KOMMNblOTEpa

§ 37. YcTpoucTBa BbiBOAA
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Yempoucmeo komrnibromepa, 10 Knacc

YTOo Takoe ycTponcrtea BbiBOAa?

YcTpoucTtBa BbiBOAa — 3TO YCTPOMUCTBA, KOTOPbIE
npeancTaBnAarOT KOMMNbIOTEPHbIE AaHHbLIE B POpMeE,
OOCTYNHOW ONd BOCMPUATUA YENTOBEKOM.

9 UTO HEe OTHOCUTCSH K yCTponcTBam BbiBoAa?

CEHCOPHbIit 3KpaH cpna)(,qMCK

NPUHTEP

KOJTOHKM
meCTK)(nMCK MY

MOHUTOP rnoTrep

ﬂ% KW CGTG% KapTa
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Yempoucmeo komrnibromepa, 10 Knacc

[lepBble ycTpOoUcTBa BbIBOAA

8

70070770

=

=

andgaBnTHO-UU( pPOBLIE Ne4yaTaroLme ycTpo

000
2
Pr2
AUNY

Pr1

Pr
Cm

=7

NCTBa

Ao

OCHOHOMMNXELH

AR

CLEECHIHHEEN

VOGZIINNIZIN0EZZIO
ANGZITXNTNNGATOVE
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Yempoucmeo komrnibromepa, 10 Knacc

Nnotrepnl (rpachonocrpouTenn)

© K.KO. lNonskos, E.A. EpémuH, 2013
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Yempoticmeo komnbtomepa, 10 krnacc 63

MoHuUTOpPLI
MoHUTOp = gucnnen + 3rieKTPOHHbIE CXEMbI YrNpaBieHUS
xXugkokpuctannudeckue (XKK) 9NEKTPOHHO-Iy4YeBbIE

@ * O4EeHb MaJioe nariydyeHume Q * XyXe uBeToriepenaya

* Manble pa3mMmepbl U BeC (YEPHBLIN UBET?)

*IOTPEBNAIT Mano * n30bpaxxeHne 3aBnCUT OT
anekTpoaHeprum (40 BT) yrrna 3peHusd

* HET CKaXXeHW e CMa3blBaHWe n30bpakeHuns
n3obpaxeHus * «BUTbIE NMMKCENN»

* TONbKO OQHO pa3peLleHne
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Yempoticmeo komnbtomepa, 10 krnacc 64

MoHuUTOpPLI

nuKcenb
FaEmEEEEEEEEEEEE u
e e e e
i EEEEEEEEEEEEEDN

llIll-llllIllII@kynpaBnﬂ}OLU‘M[\/]

EEEEEEEEEEEEEENER TpaH3|/|CTOp

Pa3spellueHue — 3TO KONMYecTBO TOYEK dKpaHa Mno LUUpUHe
n no Bbicote. 1280%x1024, 1440%x900, 1366%768, ...

CooTHoweHune ctopoH 4:3, 5:4, 16:9
Yrnbl 0630pa 160° ... 178°
Bpemsa oTKnuka 2...8 MC
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Yempoucmeo komrnibromepa, 10 Knacc

[MpuHTEpLI

lMpuHTEp — YCTPOUCTBO ANA BbIBOAA MHJ OpMaL MK Ha
bymary nnu nreHky.

Pa3pewarowiaa cnocobHOCTb
dpi = dots per inch, To4kn Ha OONM
06bIvHO 300 — 600 dpi
1200 dpi (Tunorpadgckoe Ka4yecTBO)

Buabl npuHTepos
* MaTpU4Hble (Kpacdllas fieHTa)
* CTPYMHbIE (YepHuna)
* fla3epHbIie (MOPOLLOK)
* cybrnmmMaunoHHble (Kpacsilasa nexHTa)

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoticmeo komnbtomepa, 10 krnacc 66

MaTpuyHble NPUHTEPDLI

KpacdaLwada

nevyartarwwias
roJyioBKka

KaecTso nevaru: G e feLleBbl€ NPUHTEPLI U NEHTHI

72...300 dpi * HeTpeboBaTtesnbHbl K bymare
TekcT: oo 337 CMMBOJSIOB B

MUHYTY Q * HEBbICOKOE Ka4yeCTBO HU3Kas
CKOPOCTb NneYaTn rpadmkm
rpadvka; 4o 5 MWH Ha . myl\ﬁm pac
cTpaHuuy!!! * yepHo-benble (no4uTn BCE)
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Yempoucmeo komrnibromepa, 10 Knacc

CTpyuHble NpUHTEpPDLI

KayecTtBo nevyartu:
300...4800 dpi

4/6: po 30 cTp/MHH

uBet: go 30 cTtp/MuH

dooto 10%15:
oT 10 cek

© K.KO. lNonskos, E.A. EpémuH, 2013

BeT: CMYK
Cyan

Yellow

nevyartawuwlas
ronoBka

0 * OTHOCUTENBHO AeLleBble
* KQYEeCTBEHHada ne4yaTb
* Mano wymar
* DONbLUNHCTBO — LIBETHbIE

Q * TpeboBaTernbHbI K bymare
* IOPOrne KaTpuoxu
* YyepHua pacnnbiBaTCHa OT BOAbI

http://kpolyakov.spb.ru
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Yempoucmeo komrnibromepa, 10 Knacc

JlazepHble NpuUHTEpPLI

\

|

¥

KayecTtBo nevyatu:
600...1200 dpi

4y/6: po 50 cTp/MKH

LBET: A0 25 cTp/MUH

© K.FO. lNonsikos, E.A. EpémuH, 2013

nasep

npuama

YUCcTALWNN
3NeMeHT

KapTpuox
C TOHEPOM

HarpeTble -
BaNMKN ™ g - >
AN &~ V_ ‘ doTtobapabaH
\\‘;>\\6ymarak;

@ * CTaHOBATCA BCE AeLlleBrie
* O4eHb Ka4YeCTBEHHaAs rnevartb

* Mano WwymsaT
* €CTb LIBETHbIE

Q * TpeboBaTernbHbl K bymare
 JOpOrne KaTpuoxu
* NOTPEBNAT MHOIO 3MEKTPO3HEPrUn
* UBETHbIE Joporue

http.//kpolyakov.spb.ru
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Yempoucmeo komrnibromepa, 10 Knacc

CyO6nnmaumoHHble NPUHTEpPLI

Cybnunmauunsa — ObICTPbIV Nepexo BELWECTBA U3 TBEPLAOro
COCTOSHMS B ra30006pasHoe.

« TBEpPAble KpacuUTenu:

Cyan - Yellow

e 256 OTTEHKOB Ka)kaoro LBeTa, BCEro
16,7 MIH. LBETOB

* Mevartb Npu Harpeee
* BEPXHUN 3aLUUTHbIW CIOun

KayeCcTBO neyaTMu: @ * O4EeHb KayecTBeHHada neyaTtb OTO

300 dpi *He BbiuseTaeT 100 net

(= 4800 dpi) *nedvyaTb NpAMo ¢ poToannapara
oT1o 10%15: Q * cneumanbHas Gymara v NneHKn ¢

OKono 1 MuH Kpackamm
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Yempoucmeo komrnibromepa, 10 Knacc

3D-npuHTEpDLI

3D = 3-dimensions, TpeXMepHbIU

3D-npuHTEpP — YCTPOMUCTBO, KOTOPOE co3gaeT PuU3nyYeckmn
OOBLEKT MO CrosiM Ha OCHOBE €ro LnMpoBonN TPEXMEPHOM
MoOenu.

: =
g =
m =
m ©

L
- o
g E
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Yempoucmeo komrnibromepa, 10 Knacc

YcTtpouctBa BBOAa U BbiBOAA

CeHCOpHbIN 3KpaH

e

:

o ng

=== 1

MYJbTUTA4 — peakunAd Ha KaCaHUe 3KpaHa B HECKOJIbKMX
MeCTax O AHOBPEMEHHO

© K.KO. lNonskos, E.A. EpémuH, 2013 http.//kpolyakov.spb.ru
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Yempoucmeo komrnibromepa, 10 Knacc

KoHen dpunbma

NMNOJNIAKOB KoHcTaHTUH KOpbeBUuvY
O.T.H., ydutenb MHoOpMaTUKK
[[BOY COLLU Ne 163, r. CaHkT-lleTepObypr
Kpolyakov@mail.ru

EPEMWH EBreHnn AnekcaHgpoBu
K.3p.-M.H., AOUEHT Kadpeapbl MynsTUMeaNNHOW
anaaktmkm n UTO TIFTTTY, r. MNepmb
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http://lenovo.ru

http://apple.com

http://samsung.com

http://www.pcguide.com

http://hardforum.com

http://www.techspot.com

http://www.directindustry.com

http://www.photo-dictionary.com

http://www.flashdrive-repair.com

http://qtwy.net

http://www.designboom.com

http://vindavoz.ru

http://www.mousearena.com

http://www.globalnerdy.com

http://vernier.com

http://mnc.ru

http://npkrapid.ru

http://avgold.ru

http://abs3d.ru

http://tavco.net

http://en.wikipedia.org
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