AnnapatHoe obecneyeHue MK
(Hardware)

.CucreMHBII 010K
Mounutop

Krnasuarypa

MbIIb
.CoenuauTenbHbIC KadeIn

R e L2 AR



CtpykTypa coBpemeHHoro K
—

1) matepuHckasa nnarta (Motherboard), Ha3biBaemas eLle
rmaBHoun (Mainboard) nnu cnctemMHomn nnaTou;

2) CPU (Central Processing Unit) - ueHTpanbHbIN
npoueccop; FPU (Floating Point Processing Unit) —
cornpoLeccop;

3) BUHYECTEP UIIN HAKONUTESb Ha XXECTKOM MarHUTHOM
aucke, 0b03HavyeHHbIW B gokymeHTaummn kak HDD (Hard

Disk Drive);
4) puckoBod — Ansi rMOKMX MarHUTHbIX gmnckos, FDD
(Floppy Disk Drive);

(¢) Ilonmosa O.B.,
2 AME, 2005



Ctpyktypa MK
—

5) RAM (Random Access Memory) —
ornepaTtuBHOE 3anoMuHaloLee YCTPOUCTBO
(O3Y);

6) ROM (Read Only Memory) — noctosiHHOEe
3anommHatoulee yctpoucteo ([13Y);

/) rpadonyeckmn KOHTponnep — yCTPOUCTBO,
BbIMOSHAKOLLEE rpaduyeckne onepaumnm u
00paboTKy BMaeoaaHHbIX; akcenepaTtop —
npoueccop, yckopsitoLwmm obpaboTky BUOEO
n3o00paxxeiionosa O.B.,

3 AME, 2005



Ctpyktypa MK
—

8) BIEeMEHTHI ANEKTPUUSCKUX COSAUHCHHH y3J10B U OJIOKOB

NEPEXOIHBIE KOHTAKTHI, IJIOCKUE KAOEIN U MOHTAXHbIC
IpOBO/JIA;

9) kopnyc (case) — 3awuLlaer KOMNOHEHTbI PC oT
BHELLUHEro BO3ACUCTBUS U COACPKUT OJIOK MUTAHUSI,
10) UPS — 1CTO4YHMK BDecnepebonHOoro nutTaHus;

11) ycTponcTea BBOoOa — KfiaBmaTypa, Mblllb, TPIKOOMN,
OKOUCTUK, AUrntamsep, ckaHep;

12) ycTpoucTBa BbiBO4A — MOHUTOP, NPUHTEP, NNOTTEP;

(¢) Ilonmosa O.B.,
4 AME, 2005



Ctpyktypa MK
—

13) MynbTUMeana KOMNOHEeHTbI — 3BYKOBAas KapTa,
CD-ROM, DVD-ROM, kapTbl BUOeo BBoAa-BbIBOAA;

14) ycTponcTBa KOMMYHUKaAUMNU — MOAEM, CETEBAA
KapTa.

(¢) Ilonmosa O.B.,
5 AME, 2005



CucrteMHbIM ONOK




MaTtepuHckaa nnata (Motherboard)

D10 cepaue KoMnbloTEpPa, camoe 60/1bluoe U
CNNOXHOe YycTpoucTteo. KVimeHHO K "mame"
NoAKNKYaTCA BCe AOpyrMe YCTPOMWCTBA,
BXOAsALLMe B COCTaB CUCTEMHOro 6/10kKa.

(DyHKLI.l/IFI: 00€CIEUMBAET CBA3b MEXIY BCEMHU
ycrporictBamu  [IK, mocpencrtBom  mepenayuu
CUTHAJIA OT OJIHOTO YCTPOUCTBA K IPYTOMY.

eHa mOBEpPXHOCTH MaTEPUHCKOM TIIATBl UMEETCS OOJBIIOE KOJWYECTBO
pPa3beMOB  TPEAHA3HAYEHHBIX JUISI YCTAHOBKHA JAPYTHMX  YCTPOWCTB:

sockets — ruespa gna npoueccopos; Slots — pasvembl nop
onepaTuBHY0 NaMsATb W MaThl paclwmpeHus; KOHTPOSEpPbI

nopTtoB BBOAA/ Bb{89430m0Ba O.B.,
7 AME, 2005



[Mpoueccop (CPU)

o [lpoueccop - MO3r KoMMNbTepPa

TakToBasi YacToTa = KONMMYECTBO arieMeHTapHbIX
onepauun (TaktoB) 3a 1 cekyHay [Hz, MHz, GHZ]

OcHoBHble npoussogutTenu: Intel, Cyrix, AMD

Cooler — BEHTUNATOP A1 OXNIaXAeHns npoleccopa.

(¢) Ilonmosa O.B.,
8 AME, 2005



[ToKkoneHunsa npoueccopos

3a 20 nileT CMeHWIocb 7 MOKOJIEHUW MPOLIEeCCOpOoB
dompwmbl Intel: 8088, 286, 386, 486, Pentium,
Pentium Il, Pentium [l n npnwno HoBoe Pentium

@ N
5 Ilokonennss mporeccopor Intel
=
3500 d)
3000 - et
2500 -
2000 -
1500 - 1500
1000 - 33
500 - 53
0 - 46
286 386 486 Pentium Pentium Il Pentium lll Pentium IV Pentium IV
1992 rop, —s— TakToBas YacToTa, MHz 2005 rog, )

p
9 AME, 2005



[TaMATb KoMNbIOTEpa
-

wamepurionod name MamsATb
P r 1
BHYTpeHHAA | | BHewHada
' [
] , |
OnepaTtnBHasd [loCcTOAHHaA CD-ROM ||| DVD-ROM
(O3Y) (M3Y) 650 Mb 80 17 Gb
256, 512 Mb ROM-BIOS 7800 Kb/c 7800 Kb/c
2100 Mb/c
BuHyecTtep Anckosoa 3,5
(HXMA) | (HFM/)
80, 120 Gb 1,44 Mb
( 33 Mb/c 500 Kb/c

10 AME, 2005



OnepatuBHaa namaTtb (O3Y / RAM)

e bBbICTpas
3Hepro3asmcumas
namMmsaThb

DRAM - gnHammnyeckaa namatb B 4-5 pas gellessie
ctatndyeckon. Ee npeactaBnsal0T MUHUATIOPHbIE
KOHeHcaTopbl.

SRAM - ctatnyeckasa namsaTb ABMAETCA 60/1ee JOPOorou,
HO MMEET BbICOKOE ObICTpoaencTBme. Peannsyerca Ha
TPUITEPHbIX MUKPOCXEMAX.

(c) llomosa O.B.,
11 AME, 2005



OnepatuBHaa namaTtb (O3Y / RAM)

e 72-NNHOBbIE pasbeMbl SIMM

i ok e 168-n1HOBbLIE pasbeMbI
‘.. ,_;. —'-.. ':.-... '... ..'.J.;_'; _'... o DIMM

Yallle Bcero ncnonb3yrT mMoayan auHammyeckon namsatn SDRAM u
DDR SDRAM (SDRAM II) - Double Date Rate SDRAM - ynBoeHHas
CKOPOCTb Nnepeaaydn AaHHbIX No cpaBHEHUIO C 06bIYHON SDRAM.

Bpewms goctyna ot 70 0o 4 Hc (HaHo = 107

Obbem ogHoro moaynsa 32, 64, 128, 256, 512 Mb

RAM OpicTposelicTBHe A

\\ ﬁ/\ﬁf\
C) 1101i0b D,

12 AME, 2005




BuH4yecTep
(HXXMA / HDD)

e eMKocTh 80, 120 Gb

e BpEMS JOCTYyIA 8 MC
(Mu = 107©)

e CKOPOCTH IIepeIaun
MaHHBIX OT 33 MoOaiit/c

e CKOPOCTH BpaIlICHHS
7200, 10000, 12000
00/MUH

HKM/I — HakoniuTenp HA

YKECTKUX MArHUTHBIX JTUCKAX
HDD — Hard Disc Drive
(¢) Ilonmosa O.B.,

13 AME, 2005



[Tloyemy “BUHYecTEp”?
-

e B 1973 rogy pupmon |BM no HoBOW TeXHOMOrnm ObIn
pa3paboTaH XXeCTKUN ONCK, KOTOPbIM MOI XpaHUTb A0
16 Kbaut nHpopmauumu.

e [lockonbky atoT gnck umen 30 UMnMHAPOB (O0POXKEK),
Kaxkgasi U3 KOTopbIX Obina pasbuta Ha 30 cekTopoBs, TO
emy npucsounnu HassaHne — 30/30.

e [lo aHanornm c aBToMaTUYECKMMMN BUHTOBKaMMU,
nverwmmm kannbp 30/30, Takne XecTKkne OUCKu
cTanu HasblBaTbCHA «BUHYECTEPAMNY.

(¢) Ilonmosa O.B.,
14 AME, 2005



OunckoBopg (HIML / floppy)
S

Shutter
-

S

Head Access Window

3 ° 3 5”
‘o N2 Jacket — ,
S ! | . 1,44 Mb
: u BN neda e 300 06/MUH.
ag .
[ - Liner e 100 mc
Write Protect e 500 Kb/c

3alwmTHbIN Kopnyc

dnaHey npnuBoga gncka
3almTHasa WwrTopka
OTBepcTMe 3anpeTa 3anmcu

abkowbdE

AN m yaNnYal

\\./} 11IV1ivbad Jv.bJ.,

15 AME, 2005




Nuckoson CD-ROM
-]

CKOpOCTb Bocnpou3BeaeHus
Audio CD - 150 Kb/c
CDx2 - 300 Kb/c
CDx52 - 7800 Kb/c

650 Mb

CD-R (Record) —auck mist oqHOKpaTHOM 3alMCH (30JI0TOM) —
BBICOKAsl HAJIC)KHOCTh

CD-RW — nuck mis nepesanucu (10 1000 pa3) moryt
CUMTBIBATHCS TOJIBKO Ha HOBBIX (KakK IPaBUIIO, HE XyKe 16-

CKOpPOCTHBIX) ycTporicTtBax CD-ROM.
(¢) Ilonmosa O.B.,

16 AME, 2005



Ouckosoa DVD-ROM
-]

DVD (Digital Versatile Disk) undposoii
MHOTOoyHKUNOHa/IbHbIW AncK (BUAe0 punbMbl,
Urpbl, IHUMKIONEANN. . )

CrtaHoapThl 4,7 Gb =133 muH. Bugeo
*DVD-5 — 1 cTtopoHa, 1 cnon;. 4,7 Gb B doopmare MPEG-4 co
DVD-9 -1 cTopoHa, 2 cnoqa; 8,5 Gb 3Bykom Dolby Digital Ha
*DVD-10 — 2 ctopoHsbl, 1 cnon; 9,4 Gb 8 43blkax W cybTuTpamu
*DVD-18 - 2 cTOpOHSI, 2 cnog; 17,0 Gb Ha 32 A3blKax.

VHS - 320 nunwnii Ha kagp

MPEG4 — 500 nunuii na kaap
) IlormoBa O.B.,

17 "~ AME, 2005

|
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Ouckosoa DVD-ROM

[MapameTp CD-ROM | DVD-ROM
anameTp 120 mm 120 mm
TONLLVHA 1,2 Mm 1,2 Mmm
(no 0,6 MM Ha cnoii)
Lar A0POXKN 1,6 MKM 0,74 MKM
AJTMHA BOJIHbI /80 HM 640 HM
NHJpaKpacHbIi KpacHblii

BMecTumocTb | 0,65 Gb 4.7 Gb
KOM-BO C/10€B 1 1,2, 4

L0\ T 1 ‘

T LLUITO'B'a'e_B_. .o

AME, 2005




Flash-namaTtb

19

Pnaw-namMmaTb - 0cobbIn BN 3HEP20HE3a8UCUMOU
rnepe3sariuckieaemMou rosyrpo8oOHUKO80U rnamsimu.

—- JHeproHesaBUCUMas - He TpebytoLada JONOSTHUTESTbHOW SHEPTnn
OJ151 XpaHeHNA JaHHbIX (TOSTbKO A4 3anucu).

- MNepe3anucbiBaemas - gonyckatowasa nameHeHmne (nepesannco)
OaHHbIX.

- [MonynpoBoaHuKoBasa - He coaepkallasi MEXaHUYECKN OBMXKYLLINXCA
yacTen (Kak obblYHble XecTkMe anckm unu CD), nocTpoeHHada Ha
OCHOBE MNHTEerpalibHbIX MNKPOCXEM.

dnaw-namaTb nctopmdeckn npoucxogut ot ROM namaTtn, m
dyHkunoHupyet nogodoHo RAM. B otnnune ot RAM, nipm
OTKITHOYEHUU NUTAHUA OaHHbIE U3 (PIIALL-NaMATN HE NpornaaatoT.

Adenka pnaw-namaT HE COOEPXKUT KOHOEHCATOPOB, a COCTOUT U3
OQHOro TpaH3ncTopa 0cobon apXUTEKTYPbI, KOTOPbIN MOXET
XPaHUTb HECKONbKO BUT MHopmMaLmu.

(¢) Ilonmosa O.B.,
AME, 2005



Flash-namaTtb

| www.ferratu -
[ e b R :

o [lpenmyuwectBa flash-namarTu:

- CnocobHa BblaepxmBaTb MexaHun4eckune Harpy3km B 5-10 pas
npeBbillaroLLme npeaenbHo AonyCcTUMbIe ANnst 0ObIYHbIX XKECTKNX
OVCKOB.

- TloTtpebngaet npumepHo B 10-20 pa3s MeHbLUE SHEPTUM BO BPEMS
paboTbl, YeM XecTkue auckam n Hocutenmn CD-ROM.

- KomnakTHee bonblUMHCTBA APYrmnx MexaHn4eCckmnx HOCUTENEWN.

- WHdopmauuga, 3anncaHHas Ha nawl-namsaTb, MOXKET XPaHUTLCS OT
20 po 100 ner.

o 3amMeHbl namatn RAM dnaw-namaTtbio He npoucxoauT
MOTOMY 4YTO PraLW-NaMATb:

— paboTaeT CyLLEeCTBEHHO MeaJIEHHEE;
—  MMeEET orpaHmndeHmne no Konunyectsy uuknos rnepesanucu (ot 10000

no 1000000 L{ICSB %Hﬁg(BTéAIBBé
20 AME, 2005



Flash-namaTtb
7

Flash - kopomkul Kadp, ecribiluKa, MesfibkaHue
o Bnepsble Flash-namaTtb 6bin1a pazpaboTtaHa

komnaHuen Toshiba B 1984 rogy. B 1988 roay Intel
pa3paboTarna cobcTBeHHbIN BapuaHT onaLl-namMmaTu.

e HasBaHue 6110 gaHo komnaHuen Toshiba Bo Bpems
pa3paboTKM NepPBbIX MUKPOCXEM OI3LL-NaMATU Kak
XapaKTeEPUCTUKA CKOPOCTU CTUPAHNA MUKPOCXEMbI
donaw-namat "in a flash" - B MrHoBeHMe oka.

(¢) Ilonmosa O.B.,
21 AME, 2005



RAM (Random Access Memory) n
ROM (Read Only Memory)

e HEKomopshle crieyuanucmeasl ripedriazarom
cyumampe RAM akeusarieHmMom
"aHepeo3asucumou namsamu”, a ROM -
"aHepaoHe3asucumou namsamu”.

(¢) Ilonmosa O.B.,
22 AME, 2005



‘pacbhnyecknmn KoHTpoONNep

(Bupeokaptal Bugeonnartal/ rpadmnyeckumn aganrtep)

[MepBbIi IBM PC He npegycmaTpuBal
BO3MOXXHOCTU

BbIBOAA rpagomuyeckmx N300paKEHWNIA.
CoBpeMEHHbIN
nn'znnnan DL.IDnI'IIATL. HA ’.\III’\QLI .«’J'B\]IX' Iv/!

Fpédmw FPHEPARY SR ﬁéﬁ@@&iﬁéﬂ% EBSHHRI.

onepaTuBHOM MmamsaTeio: 128/ 256 ... Mb

Paspewatoujast CMOCOOGHOCTb - CNOCOOHOCTb BUAEOKAPTbl PasMecTuUTb Ha
9KpaHe onpefesieHHoOe KO/IMYeCTBO TOYEeK, W3 KOTOPbIX COCTOUT
n3obpaxeHne. Yem OoOnblle TOYeK OyAeT Ha 3KpaHe, TEM MeHee
3€PHUCTbIM W KayecCcTBEHHbIM 0OyaeT u3obpaxeHne, Tem 060/blUe
rpadonyeckon nHpopmaumm MoXHO pa3MecTUTb Ha 3KpaHe.

(¢) Ilonmosa O.B.,
23 AME, 2005




[‘padhnyeckune pexxmmbil
-]

Pexxum | PaspelueHue Q
(rop. x Bep.) A cob

VGA 640x480
—_ SVGA

SVGA 800x600 800

XGA 1024x7768 O

SXGA 1280x1024 A 768

UXGA 1600x1200 XGA
1024 !

(¢) ITommora O.B.,

24 AME, 2005



3BYKOBOMW aganTep
(3BykoBas kapTta/ nnarta/ sound card)

Cnotel ISA (8MHz/ 16bit/ ycTapesiiue)
%8l -Ciioter PCI (33MHz/ 32bit/ coBpeMeHHbIE)

Pa3paaHOCTb 3anucu 3ByKa u
OUHAMNYECKUI gnanasoH — pa3Huua mexay
caMbIM TUXUM U CaMbIM FPOMKUM 3BYKOM

8 bit — 256 ypoBHel — aAnanasoH 48 nb
16bit — 65536 ypoBHen — ananasoH 96 nb
20-22bit - npodeccruoHanbHbIE

HacToTa gnuckperusauuu

YactoTta ouupoBKM curHana Ao/mkHa 6biTb MUHMMYM B 2 pasa 6o/blue
MaKCHMasibHOM 4aCcTOTbl BXOAHOIO curHasia. Peyb 3aHMMaeT Mnosiocy 4acTtoT
0o 3-4 kl'y, ons ee oundpoBKK HY)XXHa YacTtoTta 8 KU,

80 11,025 22,05 44,1 48 kI'u - Bbiwe 24 Kl YeNOBEYECKUIA C/TYyX HE
socnpuiumaet.  (¢) Ilomosa O.B.,

25 AME, 2005



3BYKOBOU apanTtep
(3BykoBast kKapta/ nnatal/ sound card/ blaster)

MonosHeie TenedioHe

p MarnuTodon

==

Mukpodon
A| Konowiku
= Muxpodon i
Axanoroesn exoq ana CD ROM
Brixoa G5
NMnHus
Murepdeic l

CD ROM

Mopt MIDIfurposoi nopt 1
> oo AR

T Perynatop rpomkocTy é HBE ﬂﬂﬂ
| [

FxoRcTuk
CuuTezatop
K BbIXOAY ANA NOAKNHIYEHNA AMHAMUKE,

BCTPOEHHOTO B KOMNbLIOTER

26



YcTpouctBa BBoAa

[lepndepumnHble
YCTPOWUCTBa



MaHunynaTop Mbilwb (Mouse)

e JleBaga kHomka: Click = BbigeneHne obbekTa; Double
Click = akTnuBnsaunga obbekta = <Enter>

o I'IpaBaﬂ KHOIKa — BblI3OB KOHTEKCTHOIO MEHIO

o Koneco npokpyTku (scrolling)
(¢) Ilonmosa O.B.,

28 AME, 2005



Ourntansep (digitizer/ graphic
tablet/ rpachuyeckuun nnaHwer)

3a CBOCHU nopor?g)nﬁiobﬁ SOHOAQ,CHX TIOp HE 3aMEHAJIO €€.
B,

29 AME, 2005
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N

A

2] EIETETE EEETE EIETSE Elele] [ 6 | QWERTY
[T I 111 AT LI BEE [l _
T T T I T NI ITT | B G| 101-103
ol T T T TN TTIT T e e al 4l 4] 4 K1aBULLW
2 HEHEEZIEREE @ 3 alal 4
> B EE a2 zl2 | [3313] [4 |42
Ob6nacTtu

AndaBuTHO-UNJpOBas

CneumnanbHbIX KnaBuLl <Alt> <Ctrl> <Shift> <Cups Lock> <Enter>
<Delete> < ~ > <Insert> <Print Screen>

YnpaB/ieHNs Kypcopom

[Mepekntovaemas (Umudposas/ ynpasfeHnsa Kypcopom) <Num Lock>
PyHKUMOHasIbHaa <F1> — <F12>

IHoMKaTopoB

(¢) ITomosa O.B..

AME, 2005



CkaHep

YCTPOWCTBO AS19 BBOJA M300pakeHnn

31

IIAHIIETHBIN

Pa3pelueHune
[dpi (dot per inch)]
300-1200

dopmat A4, A3
HP, Mustek, Epson

Oymaza unu nieHkda

(hoTO/ pUCYHOK TEKCT

AN 7
\ CKAHEP /

pPacTpOBBIN PUCYHOK
~Sh

mporpaMMa pacro3HaBaHUs
(Fine Reader)

s

uugposas

JIBOUYHBIU TEKCT

(0souunas) cpeoa IIK

(C TTOITOBa U.D.,

AME, 2005



Pacno3HaBaHue CMMBOJIOB
(cpaBHeHMe C 3TANIOHOM)

zw%mzm@ﬁwm>
WX oo N H W O
e OD-mOogaOw >

Pom T e 0 QA0 O

JI — ommOKa MUHHUMAaIbHAsI —>
kod 196 (Win-1251) =&11000100

(cyrronoBa O.B;
32 AME, 2005



PacnozHaBaHue L

CUMMBOJIOB B

cucreme FineReader

N2l

LLnpuHa = 27, BoicoTa = 38
Y

BbibpaHHbI BapHaHT: A

MA MpPU3HakKa NPU3HaK HOPM.MPU3H. Bec2 BKMag

120.750 1.112 0.081 5.487

1

2 1.000 1.000 0.000 0.013
3 242 . 750 11.140 -0.001 0.039
4 10.000 0.368 0.061 4.150
5 -24.000 -0.244 -0.001 0.089
6 0.000 0.000 0.167 11.345
7 8.000 0.088 0.019 1.316
8 152.250 0.059 -0.332 22.546
9 0.000 0.000 0.000 0.000
10 -126.750 -0.031 -0.338 23.014

Wtoro = 68 -> A
Ceob. uneH = 0.048

Ha ocHoBe 0b6Lunx Nnpn3HakoB
CUCTEMA BbIABUraeT HEKOTOPOE
KONMMYEeCTBO MMroTe3 0 TOM, YTO
MOXET ObITb Ha N300paxxeHun.
Hanpumep, ecnu ogHa 13 runotes
npegnonaraeT, YTO AaHHbI CUMBOI -
9710 BykBa «A», TO 3TOT CMMBOIJT
NPOBEPSIETCHA Ha HANMN4YMe NPU3HaKOB,
NpUCYLLUKUX TONbKO BykBe «Ax». Ecnu
KaKoOW-TO MPU3HaK OTCYTCTBYET,
NpoBepKa 3TOW r’MnoTe3bl

npekpaLlaeTcs.
2. ANA NpOBEpKU rMnoTes UCMonb3yTCs
CTPYKTYPHbIE 3TanoHbl YeTbIpex
TWUMOB : OTPE30K, Ayra, KOrbLo, TOUKa.
(¢) Ilonmosa O.B.,

AME, 2005



‘ Close
Pacno3HaBaHue ===
Save |
CUMMBOJIOB B =
cucteme FineReader —
No: — (67.17)- (185, 92) L lir | Ne: —7 %@ﬂ
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Ecnn B OKOHYaTEernbHbIM CMINCOK Nonano donee ogHOW rmMnoTe3bl, OHU
nonapHO CpaBHMBAIOTCA.

OKoHYaTenbHbIN pe3ynbTaT pacno3HaBaHUSA OCYLLECTBIAETCA CUCTEMON
KOHTEKCTHOM npoBepku. [laxxe ecnn He Bce DyKBbI B CrioBe Obinu
pacrno3HaHbl, KOMMbIOTEP MOXET "goragartbcsa”, YTO 3TO 3a CIIOBO.

[Tocne cuctema nbiTaeTcsd nepepacnosHaTb HeyBepeHHO pacrno3HaHHbIe 3a
nepBbIW NPOX04 CMMBOJSIbI U crnoBa. K aToMy MOMEHTY afanTUBHbIN
KrnaccudukaTop ycrnesaeT 00y4nTbCs Ha MmaTepuane BCen CTpaHuubl
LernMKoM, No3TOMY NMpu NOBTOPHOM pacrno3HaBaHWUM MOXET pacnos3HaTb TO,
YTO He JarfioCb eMy BHayare.

lpuuuns! LJenocmHocmu, LleneHanpasneHHocmu u AdarimugHocmu,
M0/10)KeHHbIE 8 OCHOBY OaHHOU cucmeMbl Mo380JISHM MalluHe
npubnu3umcs K r102uke MblWIIeHUs], C8OUCMBEHHOU YeII08€EKY.

(¢) Ilonmosa O.B.,
AME, 2005



LHudpoBasa dhoTokamepa
S

e B OCHOBHOM yCTPOWUCTBO
LMJOpOBOMN KaMepbl MOBTOPSET
KOHCTPYKLUWIO aHanoroBow.

[ MaBHOE pasnunyne B
CBETOYYBCTBUTENLHOM 3JIEMEHTE,
Ha KOTOpoM dpopmupyeTtcd
n3obpaxeHne: B aHanoroBbIx
dooToannapartax 3To NfieHka, B
undpoBbix — MaTtpuua. Ceet
yepe3 00bEeKTUB NonagaeT Ha
MaTpuuy, rae doopmMupyeTtca
KapTUHKa, KOTopas 3aTtem
3anucblBaeTcs B NamMAThb.

(¢) Ilonmosa O.B.,
35 AME, 2005

Benpiika
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MaTtpuua

MaTtpuua cCoCTOUT U3 MHOXXECTBA CBETOYYBCTBUTESTbHbIX
a4eek — nukcenen. A4erika npm nonagaHumM Ha Hee cBeTa
BblpabaTbiBaeT aNEeKTPUYECKNUI CUrHamn, NnponopLmnoHarnbHbIn
WHTEHCMBHOCTU CBETOBOIO MOTOKA. T.K. UCMOSIb3yeTCs
NHpoOpMaLUMA TONbLKO O APKOCTU CBETa, KapTUHKA Nony4aeTcsd
B OTTEHKaX Ceporo.

UTOobbI KapTUHKa Oblna LUBETHOM, A4EenKM NOKPbIBAOT
LUBETHbIMU (punbTpamm — B BONbLUNMHCTBE MaTPUL, KaXKabIW
NUKCESb MOKPbIT KPaCHbIM, CUHUM U 3eNEHBIM OUNLTPOM.

Ha mMartpuue CbI/IJ'IprbI pacnosiaratoTcAd rpyrnnamMmm rno Yetblpe.

G R
B G

(4yerioBeyeckunn rrnas Hanbonee YyBCTBUTESNEH K 3eN1E€HOMY
LBeTy).

PunbTP NponyckaeT B A4EnKy JTy4m TOSNbKO CBOEro LBeTa.

[MTony4yeHHada KapTUHKa COCTOUT TOSbKO U3 NUKcenemn

KpacHOro, CUHero u 3efieHoro LBeta — MMEeHHO B TakoM BUAe

3anucbiBatoTca dannel dbopmaTta RAW (cbipon popmar).

[nsa sanucu pannos JPEG u TIFF npoueccop kamepsl
aHanM3npyerT LBETOBbIE 3HAYEHNSA COCEeQHNX AYEEK U
paccyMTbiBaeT LUBET NuUKcenen (LBeToBas MHTEPnonaums).

(c) Ilonmora O.B.,
AME, 2005

Ipexcrouinas mampuya



YcTpouctBa BbiBOAA

[lepndepumnHble
YCTPOWUCTBa



OJIT - a51eKTpOHHO-

JIy4ueBast TPYOK
M OHUTO p bl 3” T (C RT) Cﬁ(’ﬁ —aCatE)l}(])deaRay Tube

Cathode Ray Tube C
e CBeuenne JoMuHOpOpa  DKpaHa  TOJ

BO3JICHCTBUEM AIEKTPOHHOTO ayya,
(bopMHUPYEMOTO JIEKTPOHHOM ITYIIKOM.

* JltoMuHO(DOp - BEHIECTBO, KOTOPOE MCITYCKAET
CBET IpH OOMOApAUPOBKE  3apsHKECHHBIMHU

Picture tube ——,

Electlron guns

yacTuiamMm.
T L Electron beams g . .
Color signals d .HIOMI/IHO(])OPHBII/I CJIOHN COCTOUT U3 MAJICHBKHUX
Electron Beams Shadow Mask JJICMCHTOB, KOTOPLbIC BOCIIPONU3BOIAT

Ny

ocHoBHbIE 11BeTa RGB (TpHnase).

« CBeueHne oOpa3yercss 1O BO3ACHCTBHEM
YCKOPEHHBIX AJIEKTPOHOB oT Tpex
AJIEKTPOHHBIX MNyLIeK (Kaxaas sl CBOETro
9JIEMEHTA TPHUAJIbl).

\V/ LLVLLVUd .Bo,

38 AME, 2005



MoHuTopbl IJIT (CRT)

OCHOBHBIE XapPAKTECPHUCTUKU

e Buaumelii pazmep MOHUTOpA IO AuaroHaid — 157,
1799, 1999’ 2199

e PazpelnieHusi, MOJJECPKUBAEMbIE MOHHUTOPOM  —
VGA, SVGA, XGA, SXGA, UXGA

e [ITar 3epHa — paccTOSTHHUE MEXJY TOYKaMU Ha

T — skpane (0,21 — 0,28 mm)

AJIEKTPOHHO-

aydeBasi TpyOKa

* Yactora pereHepanuu (CMeHbI kaapoB) — oT 72 Hz.
Crangapt VESA ot 85 Hz

(¢) Ilonmosa O.B.,
39 AME, 2005



KK — xxnnko-
KPUCTAIINYECCKUE

— Liquid stal
MonuTtopbl XK (LCD) gy - "

YnpasiieHue
CBCTOM JIaMIIbI
NonapHz aLHOHHEIR
hHALTP IHOACBCTKMU,
Leetoeon IMPpOXOIAAIIINM
dHneTp o
K Crekno dHneTpa qepe?, CJI0H
2 KNIKHUX
X
E KPHCTAJIJIOB 32
[= 8 .o
E CUCT UBSMCHCHUA
MU ITIJIOCKOCTHU
2 TFT crekno
MMOJIAPHU3aALINH.
MonapHzauoHHasa
nAeHKa
PO Y { ' S | | I I | \ 2\ . N SN
3apHee

OCBELLEHHE
Namna

\VI A ANJ LA ALIAN V.J—Io,

40 AME, 2005



TFT LCD —c¢
AKTUBHOU
MaTpuUlEen

MoHuTopbl XK (LCD)

ON

S IneKTponD
o i

TOHKOMNMNEHOYHEIHA
TpaH3sucTop (TFT)

| war To4KH

C‘ftﬂHhCEﬂbHaﬂ AqERKa

(¢) Ilonmosa O.B.,
41 AME, 2005



MoHuTopbl KK (LCD) +
-

[Ipenmyiuecrtna

e [Ipy cpaBHUMOM pa3mepe AUATOHAIM BUIAMOU
obomactu 14” LCD = 15”7 DJIT

 biinkoB Ha 3KpaHe B 3 1 OoJiee pa3 MEHbIIE (MEHbIIIE
KOA(PHUIIUEHT OTPAKEHHUS ).

* He co3gaer BpegHOro Mist 370pOBbSI MOCTOSIHHOTO
ANEKTPOCTATUUECKOrO MOTCHIIHAIA.

e HanpsbkeHrne  KaXAOro MHUKCENIs  3allOMHHAETCS
TPAH3UCTOPOM  JI0  CJIEAYIOIIEr0  OOHOBJICHUS,

KK — xuagko-
MEpIIAHUE IPAKTHYECKU OTCYTCTBYET M YacCTOTHI
KPUCTATUTMYECKUE
o perenepanuu 60 ' gocTarodHo.
LCD - Liqud .
, * Mankblii BeC U rabapuThI.
Crystal Display

(b}—[PFBﬁQﬂ?ﬁT@B‘l, pasza MEHBbIIIE JIEKTPOIHEPTUH.
42 AME, 2005



MoHuTopbl XK (LCD) -

Hemocrarku
* Henocratkn 1Betonepeqayl M HEBO3MOXKHOCTh KAJIMOPOBKU (HE
MOAXOAUT NU3aUHEPAM U XYJAOKHUKAM ).
* TOJIbKO “pomHOE” pa3pelICHUE.
* HenocratouHble KOHTPACTHOCTh, OBICTPOJCHCTBHE U CTOMKOCTh K
MEXAHUYECKUM MOBPEKICHUSIM.
« OrpaHuyeHHbIN yroya o03o0pa.

e Haanuue “6HTLIX”(B)HH?ﬁr?gBa O.B.
43 e boJsiee BrICOKas HGKME, 2005 ,



[MTnasmeHHbIe naHenu
(PDP - Plasma Display Panel )

o Kak un B CRT-moHUTOpPE, B Nf1a3MEHHOM CBETUTCS NTIIOMUHOJGOP, HO
He Noa BO34ENCTBMEM NOTOKA 3SIEKTPOHOB, a Nod BO34ENCTBUEM
NnrasmMeHHoro paspsiaa.

o Kaxgas suerika nnasmeHHoro gucnnes - ornyopecLUeHTHast MUHW-
namna, kotopasi cnocobHa ns3ny4artb TONbKO OAMH LIBET U3 CXEMbI
RGB.

o K noagnoxkam Kaxkgoro nukceng nrasmMeHHoro gucnnes, mexay
KOTOPbIMN HAaXOAUTCA UHEPTHLIN ra3 (KCEHOH UM HEOH),
npuKnagbliBaeTcs BbICOKOE HanpsiKeHne, B pe3ynbsraTe Yero
NCcryckKaeTcs NOTOK ynbTpaduorneTa, KOTopbIv Bbi3biBaET
cBeveHue nomMmuHodopa.

e 97 % ynbTpadpuronetoBon cCocTaBnsAoLLEN U3NYYEHUHA, BPEOHOrO
04 rnas, rnornoLwaeTcsa Hapy>XXHbIM CTEKITOM.

(¢) Ilonmosa O.B.,
44 AME, 2005



[lnasmeHHble NaHenn
(PDP - Plasma Display Panel )

[MpeunmyulecTBa
o boree covHble UBeTa B Horiee LWMPOKOM ananasoHe.

o LUunpoknn yron ob3opa.
e bonblie KoHTpacTHOCTL, Yem y LCD, bonblue ApKOCTb,
yem y CRT.

e MoryT gocturatb 00MbLIMX pa3MepoB (C AnaroHarbto OT
32" go 50") ¢ MMHUMarbHOW TOMLWNHOMN.

(¢) Ilonmosa O.B.,
45 AME, 2005
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[lnasmeHHble NaHenn
(PDP - Plasma Display Panel )

HepocTtaTtku

[ocTtnyb pasmepa nukcensa meHblie 0,5 MM NpakTUYeckn HEBO3MOXHO. [1oaToMy
NNasMeHHble TeNeBU3opbl C AnaroHanblo MeHbLue 32" (82 cM) He CyLLEeCTBYIOT.

TE&MHble OTTEHKM CTpadaloT OT HegocTaTka CBeTa - UX TPYAHO OTNUYUTL APYr OT
apyra. Tak kak nukcenb nnasmbl TpebyeT anekTpU4eckoro paspsaa Ans uany4yeHus
CBETa, TO OH MOXET NMOO ropeTb, NMMOO He ropeTb, HO MPOMEXXYTOYHOIO COCTOSIHUS
HeT. YToObl NMKcenb ropen sipko, ero Hy»HO YacTo 3axuratb. [ns nonyyeHus Gonee
TEMHOrO OTTEHKAa MUKCESb 3aXXUraloT pexe.

O6WEenNpPUHATO, YTO YErIOBEYECKUI a3 He 3aMeYvyaeT MepLaHus ¢ YacToTom Bblwe 85
['u. Ha camom gene, rmas cnocobeH BocnpuHUMaTb 1 bonee BbICOKME YacTOThbl, HO
MO3I He ycneBaeT nx obpabaTtbiBaTb. [10aTOMY 85-'L} KAPTUHKA MOXKET NMPUBOAUTD K
YTOMIIEHUIO Na3s, AaXke eCcnn 3puTenb U He BUAUT MepLaHue, YTO U NMPOMUCXOaNT B
cllydae ¢ nrasMeHHbIMU NaHensMu.

JTlommHOdOpHBLIN crnou BbiropaeT. Ecnu Ha 3kpaHe oTobpaXkaeTcs OAWH U TOT XKe
KaHan B pexume 24/7, Ha HEM MOryT BblropeTb nukcenu norotuna (MTB, HTB u T.4.).
OTO OTHOCUTCA U K peKNaMHbIM 3KpaHaMm, AEMOHCTPUPYIOWMM OOHY U Ty Xe
kKapTuUHKY. CUHMI KaHan Bcerga BbIrOpPaeT paHbLUe.

[TocneacTeme BbICOKMX HaNPSXXEHUN - BbICOKOe aHepronoTpebnexHne. PDP 42" (107

cMm) - 250 BT, a LC[(@)Tﬂ@(ﬁ@B%{@JB,Q - 150 BT.
AME, 2005



[lnasmeHHble NaHenn
(PDP - Plasma Display Panel )

Cdepbl npuMmeHeHuUnA

o BblCOKOKa4yecTBEHHbIE BUAEOCUCTEMBbI BONbLLOINO hopmara.
[MpekpacHo noaxoaat ang npocmoTpa DVD nnu teneBuaeHms
BbICOKOro paspeuleHud. [NosmumoHupyrotesa Ha high-end cektop
PbIHKA, rae npobrnemMbl BbICOKOW LEHbI, CTapeHUs TIIoMUHOopa n
BbICOKOIO 9HEPronoTpedneHnsa BTOPUYHbI N0 CPaBHEHULO C
Ka4yeCTBOM.

e BnonHe oveBngHo, 4Yto XK 0yayT "oTbenartb” pbIHOK MNasmMeHHbIX
naHeneun, - UX gnaroHarnb NPogoskaeT yBennmymBaTbCA.

e OTa TEXHOMNOIMA Marno nogxoauTt Ans KOMIMbOTEPHbLIX MOHNTOPOB.

(¢) Ilonmosa O.B.,
47 AME, 2005



CpaBHeHMe TMNOoB MOHUTOpPOB (1)

IHapamerp KK /LCD Ilinasma PDP Kuneckon CRT
HpuHuun VYnpasnenue ceetoM Jlaminbl | CBeueHue romMuHodopa | CBeueHue sroMuHOpopa
MTOACBETKH, TPOXOISIIIUM 3KpaHa Mmoj DKpaHa noj
yepes CIoM KUAKUX BO3JCUCTBUSA BO3JECUCTBUEM
KPUCTAJUIOB 34 CUET YIABTPa(prOIETOBBIX ANEKTPOHHOTO JIy4ya
W3MEHEHUSI UMH TJIOCKOCTH | JIy4eH MPHU pa3pslc B dbopmupyemoro
MOJIApU3ALAN I1a3me AIEKTPOHHOM IYIIKOU
Pecypc 60000 gac. namma 25000 yac. 25000 ygac.
padoThI MTOJCBETKHU
250000 ygac. padota KK
ApxocTh 170 no 500 cd/m2 300 mo 1000 cd/m2 80 10 300 cd/m2
(xangena/m2)
KoHTtp-cTH 150:1 mo 600:1 200:1 no 3000:1 350:1 mo 750:1
Yrou 0030pa 90° mo 170° HE OTPaHUYEH HE OrPaHUYCH
(c) ITonora O B

43

7

AME, 2005




CpaBHeHue TUNoB

MOHUTOPOB (2)

[Mapamerp KK /LCD Ilnazma PDP Kuneckon CRT
Bpems peakuuu ot 15 mo 50 mc HE 3aMETHO IJ1a3y HE 3aMETHO IJ1a3y
MU KCeJIs
JedexTnl 3xpana JIOITY CKAkrOTCS JIOITY CKArOTCS HET
KauecTBoO UJICATBHOE 1591 (SEMINE()]S OT YZIOB. IO OYEHb XOP.
(poxycupoBku
T'eomeTrpuueckue HET HET BO3MOHBI
HCKAKEHUA
Bo3moxHbIE YCTaHOBJICHHOE YCTAaHOBJICHHOE pa3InyHbIC
pa3peunieHus
OaHOpPOAHOCTH HE3HAYUTEJBHO ApYe MO PaBHOMEPHOE HE3HAYUTEJBHO SIpUe
CBEYCHUA KpasiM B IICHTpPE
Biausinue HET HET na

MATHUTHBIX MMoJIeH

(¢) Ilonmosa O.B.,

AME, 2005




CpaBHeHME TUNOB MOHUTOPOB (3)

IMapamerp KK /LCD Ilnazma PDP Kuneckon CRT
Temneparypa Majas BBICOKAs cpenHss
KOpILyca npu
paodore
IHorpedasemas MaJias BBICOKAas cpenHss
MOIIHOCTh
Hena nos Camas OombIas Bricokast HO meHbIlIe | aemiesiie KK u
00JIbIIMX Pa3MepoB KK TUIA3MBbl
JKpaHa
Bec u rabapursl MEHBIIIE TIJIa3Mbl U oomnbiie XK u caMble OOJIbIITNe

KHUHECKOIIA MEHbIIIE KHHECKOIIA

50

(¢) Ilonmosa O.B.,

AME, 2005




Nepeaaurnea SS9 ®
Bropaaurna @ OO0O0O
Tpetrbaurna @ OOO0O
29990
L Jelalele

MaTpu4Hbie " #0006

(uronbyaTble) MPUHTEPbl o 00000

51

[Ipeumyiiecrsa

» HeTpeOoBaTeabHOCTh K KauyeCTBY OyMaru, redarb Ha
HECTaHapTHON Oymare

 Hanuuue oTTHCKOB (BaXXKHO IS O(MUIIMATIBHBIX
JTOKYMEHTOB), BO3MOXXHOCTb I€YATH MO KOMUPKY

e [IpocToTa 1 HAZIEKHOCTH

e JleneBr3Ha pacXoOIHbIX MATEPUAIIOB

[MocnepoBarenbHble,
yaapHsble. HGI[O CTaTKu

[onoBka npuHTepa * He neuararot rpaduky
ocHallleHa 9, 18 WM« OryocuTenpHO BBICOKHIT YPOBEHSD IIyMa
24 yronkamu
. OTHOCI/ITGJII)HO HU3Kasi CKOPOCTh T€YaTu
( )f OCHUTEIIE u3Koe kauecTBo neyaru (150 dpi)
£

%%@H MHas [e4aTh
AME, 2005



CtpyuHble npuHTepsbl (Ink Jet)

IpuHUUn gedcTBUsA

N3o0paxenue popmupyercst u3 MUKpokaresb ( ~ 50 Mkm)
YEPHUJI, KOTOPBIE BBIIYBAKOTCS U3 COIEI KapTPUIXKa.
Kaxxziast cTpoka 1IBETHOTO U300pakeHUs MPOXOJIUTCS KaK
MuHumMyM 4 paza (CMYK). KonrdecTBo comnen 0ObIYHO OT
16 no 64, HO eCcTb IeyaTarolre roJIOBKM C COTHSIMU COIIC]I.

IIpeumyurecrea
*BricOKO€ KauecTBO rpaduku gaxe Jyisl CaMbIX JICIIEBBIX
MOJEJICH.
MocreaoBaresnbHbIe, *Huzkas cTouMoCTh puHTEpa (IIPOTACTCS HUKE
6e3yaapHble ce0eCTOMMOCTH).

*Hanuuue npuntepoB Oonbiux popmaros (0T A4 no A0

(c) [THIBY-O.B.,
52 AME, 2005



CtpyuHble npuHTepsbl (Ink Jet)
-

Henxocrarku

*Hu3kass 5JKOHOMAYHOCTB. 3aTPaThl HA YEPHUJIA YXKE B
MIEPBBIM TOJI KAK MUHUMYM B 5 pa3 NMPEBBICAT CTOUMOCTh
yCTPOMCTBA, IpH 0ObeMax reuatu B 10—15 cTpanuil B ieHb.
HenpousBoautenbHbIi pacxoq YEPHUI HA IPOYUCTKY
roJIOBOK. HU3Kast eMKOCTb KapTpUIKEN.

*TpeboBareneH k Oymare.

*Hu3zkas cTOMKOCTh OTIEYaTKOB (OBICTPO BBILIBETAIOT U
CMBIBAIOTCH).

*OTHOCUTENBHO HU3KASl HAJIEKHOCTD.

*OTHOCHUTENBHO HU3KAsi CKOPOCTBH IE€YATH.

BT,

U

[locnepnoBaTtesibHblE,
b6e3ynapHble

(¢) Ilonmosa O.B.,
53 AME, 2005



MnoTTepbl (rpadonocTpounTenu)

[IpymeHATCA AN BbiBOAA  OJINHHbIX
HeNpepbIBHbIX rpadunkoB, Auarpamm W
60/bLLUNX YepTexewn.

dopmartbl: A2, A3, Al, AO

PasfinyHble mogenu njoTTepoB MOryT
MMETb KakK OHO, Tak U HECKOJIbKO NepbeB
pa3nnyHoro upeta (06bIYHO 4-8).

(¢) Ilonmosa O.B.,
54 AME, 2005
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JlasepHble
NPUHTEPbI

1@,

O ©

Kaxxnas gactuia moiaynpoBOJHUKOBOM IJICHKH [2 ], HAHECEHHOW Ha METAJUTMYECKUN MUIUHAP (HPOTOHAOOPHOTO

Oapabana [1] 3apskaeTcst OTpUIIATENIHHO € TTIOMOIBI0 KOpoHaTopa [3].

JIyu nazepa [4] ¢ MOMONIBIO OTKJIOHSIIOLIETO 3epKajia [S] CKaHUpPyeT BOJIb OAHOW CTPOKH 3apSIKEHHOTO

OapabaHa, pa3pspKas €ro B TOUKax CBOEro mnomajnanus. [lociae ckaHupoBaHusl Ta3ePHBIM JIy4OM OJTHON CTPOKH

IIArOBBIA JIBUTATENh IOBOPAYMBaAET OapadaH Ha HEOOIBIIIOE pacCTOsSHUE ISl CKaHUpoBaHus cieayromei. T. O.

Ha O6apabane nomydaercs "3apsgoBas pororpadus’”.

Ha dboTonabopusbiii 6apaban HAHOCUTCS TOHEP - MEJIBYANIITNE YACTHIIBI KPACAIIEro BEIIECTBA, KOTOPHIE

BBITSITUBAIOTCS U3 KapTpuaxKa [6] moa JeHCTBUEM KYJIOHOBCKUX CUJI MPUTSHKEHUS.

CdopmupoBanHoe Ha Oapabane M300pakeHHE IEPEHOCHUTCS Ha Oymary [7], KoTopasi IpOTATHBACTCS BIIOTHYIO

K OapabaHy ¢ moMoIbIo cucTeMbl BankoB [8]. [lepen konTakToM ¢ 6apabanom Oymare cooOmaeTcs

MOJIOKUTEIBHBIN 2JIEKTPOCTATUUECKUH 3apsi, Onmarogapsi KOTOPOMY 3apsKEHHBIE OTPUIATENIEHO YaCTUIIBI

TOHEpA JIETKO TIEPEHOCATCS Ha OyMmary.

Jlnst pukcarnuy ToHepa Oymara MmpormycKaeTcsi M1y ABYMs pOJIuKaMu [9], HarpeThIMU 0 TEMITepaTyphl ~

1800C, 4T0 MPUBOAMT K BILJIABICHHUIO TOHEpA B Oymary.

Bapaban pa3zpsikaeTcs U OUMIIACTCS CHIEHHATbHBIM 6)J’H/IKOM ounctku [10] oT ocraBuerocst Touepa, mocie
B.,

Yero rOTOB K I[1e4aTh HOBOU CTﬁ@I)UEIOHOBa

AME, 2005



JlazepHble NpUHTEpPLI

56

CTpaHunyHble,
be3ynapHble

[Ipeumyiecrea

* BpICOKast HaJIEXKHOCTh

* OTHOCHUTEILHO HEBBICOKAS IICHA KOITUU

e Bricokasi ckopocTh neyatu (10 12 ctpanuiy/
MMH. )

* Bricokoe kauectBo nieuatu 300, 600 u Ooiee
dpi.

Henocrarku

 MoHOoXpoMHasi Tedarh (BBICOKas II€HA
OpUHTEpPA W KOMMU IS Ka4yeCTBEHHOM
IIBETHOM I1€YATH )

(¢) Ilonmosa O.B.,
AME, 2005



Jla3zepHble npuHTEpPDbI (LBETHbIE)

JlazepHble IIBETHBIE MPUHTEPHI HU3IIETO LIEHOBOTO JMAINa30HA MCHOJIb3YIOT
YETBIPEXITPOXOAHYIO TEeXHOJIOrHI0. [lo3TOMy HMX OBICTPOJACUCTBUE IIpU
BBIBO/IE IIBETHBIX JIOKYMEHTOB HE MPEBBIIIACT 8 CTP./MUH.

(¢) Ilonmosa O.B.,
57 AME, 2005
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CpaBHuTenbHaA Tabnuua TUnos
NPUHTEPOB
S

IMapamerp/ Tun npunTepa | MarpuyHbIe CrpyliHbie JlazepHble
CkopocThb nmeyatu -1 0 +1
KadecTBO 4/0 meuaTu -1 0 +1
(150dpi) (300 u Gonee dpi) (300, 600 n
ooee dpi)
KauyecTBO IBETHOM HE 0 MIPAKTUIECKH HE
neyaTu MPEAYCMOTPEHA VICTIOJIB3YHOTCSA
IHena xonuu +1 -1 0
HanexHocrsb +1 -1 0
YpoBens myma (¢) HOIHOBa Q.B., 0 0

AME, 2005




YcTpoucTBa KOMMYHMKaUnn



Moaem (MOpgynatop-AEMogynsaTop)
S

YCTPOUCTBO TS nepeaavu CUTHaJIa

(IBOMYHOTO  KOJIa) IO  TeJC(MOHHBIM
JIVHUSM.

Monyinsinus — npeoOpa3oBaHUE JTUCKPETHOTO
CUTHaJIa KOMIIbIOTEpa B  AHAJOTOBBIM,

BHCITHHUHU nepeaaronmiics 1o TeJIe(MOHHBIM JIUHUSIM
I (MOyJIMpOBaHUE HECYIIEUN qaCTOTHI
ﬂ'\arratl\nvr‘rrr\rvr TTTTTTTTT \
Aun LA

B
L L

D BT A /\11 1= fh A £y
| L N L Y
e 4 KommyTtupyemsie - 300 - 28 800 6oz (6ut/c)

......... i L Briaenennsie - 33600 6oz (0ut/c)
BHYTPCHHHIA c¢) ITonosa O.B.,

60 AME, 2005




Cneuundukauums MK



UTteHue cneundumkauum MK
]

62

Intel Pentium 4 {3.0GHz /512Mb / 120Gb /

(_128Mb GeForce PCX 6600 / Combo: DVD16x +

CD-RW52x32x52x / FDD / LAN / AC97 / kbd /
M&P/ 17" Samsung 710V (LCD, 1280x1024)

TakToBas yactora npoueccopa: 3,0 GHz

OO0beM omeparuBHOM mamsath: 512 Mb

EMKOCTBL BUHUYECTEpA: 120 Gb

OOBeM onepaTUBHON aMATH BUACO KapThl: 128 Mb

JlnaronanpHBIN pa3mep Monutopa: 177
(¢) Ilonmosa O.B.,

AME, 2005




UTteHue cneundumkauum MK
]

63

iP-4 Celeron’1,7GHz)/ 128 Mb DDR /(20)Gb / I-845G int

64Mb)/ CD-ROM 52-x / kbd/ M&P/ 3,5"[17")Samsung/

100TP

TakToBas yacrora npoueccopa: 1,7 GHz

OO0beM omeparuBHOM amsatu: 128 Mb

EMKOCTBh BUHUYECTEDA: 20 Gb

OOBeM orepaTUBHOM ITaMSITH BUJCO KapThl: 64 Mb
JlnaronaiabHbIN pa3mep MmoHuTopa: 177

(¢) Ilonmosa O.B.,
AME, 2005




