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Mpoueccop yctaHaBnuBaeTcA B
cneumanbHbIA pa3bem Ha
MaTepuHCKOM nnarte

CucreMHas (MaTepWHCKasl) TuIaTa SIBISIETCS OCHOBHBIM
KOMIIOHEHTOM amlmapaTtHoOH dYacTh KommbioTepa. CucremHas
IIaTa CONEPKUT MarucTpainb oOMeHa HWH(opMarmel, Ha Hel
HMEIOTCSI Pa3beMbl ISl YCTAHOBKH INPOIIECCOPA M OTEPATHUBHON
MaMATH, @ TAKKEe CIOTHI ISl YCTAHOBKH KOHTPOJJIEPOB BHEITHUX
ycTpoiictB (Bumeokapra, 3BykoBas KapTa, ceTeBas KapTa H
JIpyTHE).

[Ipormieccop  cTpoWTcs  Ha  OCHOBE  OOIBIIOI
MHTErpaibHOM CXEMBI, KOTOpas BKIIOYaeT B ceOs OrpoMHOE
YHCIIO 3NIEMEHTOB — JHO/OB, TPAH3MCTOPOB, KOHJEHCATOPOB,
PE3UCTOPOB M T.A. JTa CIOKHEHIIAsT CHCTEMa SIBISIETCSI MO3TOM
xommbioTepa.  [Ipomeccop  oOpabareiBaeT  WH(MOpPMAIHIO,
MIPE/ACTABICHHYI0 B JBOMYHOM BHJE W pACHOJAraeTcs Ha
MaTEPUHCKOM IUIaTe.

Baxuelimeit XapaKTEepPUCTUKOMN rpoueccopa,
OTIPENeNIAIONIe ero OBICTPOAEHCTBHE, SABISACTCS TaKTOBas
yactora. TakToBas 4acTOTa IOKa3bIBAET CKOJIBKO MPOCTEHUIIMX
orepanuii (TaKTOB) BBITIOTHSET IPOLIeccop 3a | cekyHIy.

Hpyroil  BaXHOM  XapaKTEpUCTUKOW  Ipoleccopa
SIBISIETCSL €70 Pas3psiAHOCTh.  PaspsgHoCTh  Ipoueccopa
OIIpeAeNsAeT KOJMMYECTBO  JIBOMYHBIX  pa3psgoB, KOTOpBIE
mporeccop obpabaThIBaeT 3a OAWH TakT B cBoeil pabore. Ecim,
HarpuMep, pa3psiTHOCTD IIHUHBI JAHHBIX MTPOIECCOPA COCTABIAET
128, TO 3TO 3HAYMUT, UTO MPOIIECCOpP 3a OAWH TAaKT oOpabdaThIBaeT
128 Out. butr — 5TO HAMMEHBIIMHA KyCOYeK WH(pOpPMAILNH,

KOTOPBIN MO}KQW‘&T HadeHust «0» oo «1».
alblie




Maructpasnb (cMCTeMHasl IIMHA) BKIJIIOYAaeT B ceOs
TPU MHOTOpa3psIHbIC INWHBL MIUHY JaHHBIX, ILIHHY
azpeca W MIMHY YNPABICHHS, KOTOPHIE IPEICTABISIOT
coboif  MHOrompoBomHple JuHUH. K marucrpamu
MOAKITIOYAIOTCS. HPOIECCOP M ONEpaTUBHAS MaMsTh, a
Takke mnepudepuitHble YCTpOWCTBa BBOXA, BBIBOAA H
XpaHeHusT  WHGOpPMAIMM, KOTOpble  OOMEHHUBAIOTCS
nHpopManuei, Ha MAIIMHHOM SI3bIKE —
MOCIIEI0BAaTENIbHOCTIMU  Hyleil U eaumHMI] B Gopme
JNMEKTPUYECKHX HMIydbcoB. Tompko —mpomeccop u
OlepaTHBHAs TaMsITh Yepe3 MAarucTpanb HampsAaMylo
oOMeHuBarTCs HHpOPMAIMEH IpyT ¢ Apyrom!

[luna nanneix. I1o Helt naHHbBIE TIEpENAIOTC MEXIY
paznuuHbIMUM ycTpoiicTBamu. Hampumep, cuuTaHHbIE U3
OIEpaTHBHON MaMITH AAaHHBIE MOTYT OBITh HepenaHbI
mporeccopy Aist 00pabOTKH, a 3aTeM MOTy4YeHHbIE JaHHBIC
MOTYT OBITh OTIPABIECHBI OOPATHO B ONEPATUBHYIO MaMATh
JUIs XpaHeHus. TakuM o0pa3oM, JaHHBIE 110 IIMHE JAHHBIX
MOTYT IepeaaBaTbCsi OT YCTPOMCTBA K YCTPOWMCTBY B
T000M  HampaBlIeHUH. Pa3pagHOCTh MMHBI  JaHHBIX
OIpeNieNsieTCsl  pas3psiIHOCTh  IpoIieccopa, TO  €CTh
KOIMYECTBOM JBOWYHBIX pa3psoB, KOTOPBIE MOTYT
o0pabaTpIBaThCSI MM TI€PEOaBaTbCs  MPOLIECCOPOM
OIZHOBPEMEHHO.

[luna anpeca. BpiOop ycTpolcTBa WM SUCHKH
MaMATH, Ky[a HMEePeChUIAlOTCS MM OTKY[Aa CUHTBIBAIOTCS
JaHHbIE MO IIMHE JaHHBIX, IPOU3BOAUT MPOLECCOP.
Kaxnoe ycrpoiicTBO win siueiika OmepaTHMBHOW HaMATH
HMEET CBOM ajzipec.

Agnpec mepenaercs MO aAPECHOW IIMHE, MPUYEM
CHTHAJIBI TI0 HEW TePelafoTCs B OHOM HAIPABIEHUH — OT
mporeccopa K ONEPaTHBHOH MaMATH M K APYTUM
ycrpoiictBaM.  IlosTomMy 1mmHa azapeca  sIBIsETCS
OJTHOHAIPABJIEHHOM.

PazpsgHocTs ImIMHBI agpeca ompenenser 00beM
ajipecyeMoi maMsATH — aJpeCcHOe MPOCTPAHCTBO, TO €CTh
KOJINYECTBO OIHOOAITOBBIX SUEEK ONEPaTHBHON IMaMSITH,
KOTOpOE€ MOTYT UMETh YHHKalIbHbIE aapeca. KomndaecTBo
aZipeCyeMbIX SUEEK IaMSITH MOXKHO PACCUHUTaTh II0
dopmyie:

N = 2!, rae I — pa3spsaHOCTB IMHEI afpeca.

PazpsagHocTs mMHBI agpeca B COBPEMEHHBIX
MEePCOHANBHBIX KOMITbIOTepax cocTapisier 36 6ut. Takum
0o0pa3oM, MaKCHUMalTbHO  BO3MOXKHOE  KOJNMYECTBO
a/IpecyeMBbIX SUEEK MaMSTHU:

N =2%=68719476 736.

lIuna ynpasiaenusa. Ilo mmHE ynpaBieHUs
MEePENaoTCsl CUTHAIIBI, OTIPEAEISIONINE XapakTep oOMeHa
nHpopmanueil mo maructpanu. CUrHagbel yHpaBlIeHHS
MOKa3bIBAIOT, KAaKyl0 OINEpPalui0 — CYUTHIBAHUE WU
3anmuch MHGOPMALUK U3 TaMITH — Hy>KHO MPOU3BOAUTS,
CHUHXPOHU3UPYIOT  0OMeH  uHpopMauuerd  Mexay
YCTpOICTBaMU U TaK Jajee.

B Aanbwe




MarucTpaAabHO-MOAYAbHBIH NMPHHIIKUII
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biox mWTaHuWs CIYyKUT A MpeoOpa3oBaHMs
nepeMeHHOro HampspkeHust 220B OCBETHTENHHON CEeTH
B MIOCTOSIHHbIE HAaNpsKeHUsT 5B U 12B.

ITocTosiHHOE HampspkeHUE B 5B HEOOXOAMMO IS
MUTaHMS AIEKTPOHHOM HAaUMHKU KOMIIBIOTEpa.

IlocrosiHHOE HampsbkeHHEe B 5B UCIOJIB3YETCS
TaKxke U1 GopMUpPOBaHUS IEKTPHUECKOTO HMITYIIBCA,
COOTBETCTBYIOIIETO JIOTHYECKOMY CHUTHAITY «1».

OTCyTCTBHE TaKOTO MMITyJIbCa COOTBETCTBYET
mornyeckomy curHany «0». Hampsokenune B 12B
MIPUBOJAUT B JIBUKEHUE IEKTPOABUTaTENN AUCKOBOIOB
Y BEHTUJIITOPOB OXJIAXKIEHUSI.
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KnaBuarypa siBisieTcsl yHUBEpPCAIbHBIM YCTPOWCTBOM Il BBOJA
nHpopmanmu B KoMmmbiorep. KiaBmarypa mo3BONSieT  BBOIMTH
YHCIIOBYIO M TEKCTOBYIO MH(OPMAIMIO, a TaK K€ YIPaBJsITh paboTON
xoMmbloTepa. [Ipu HakaTuM Ha KJIaBUIY B KOMIIBIOTEP MOCTYMAET
OIIpEe/IeIIEHHAs] TOCIIEI0BATEIBHOCTh DICKTPUUYECKUX HMITYJIbCOB (8-
OWTHBIM Kkox KiaBumM). Ha ¢usuyeckoM ypoBHE ITPOM3BOIUTCS
CKaHMPOBAaHUE KJIABUIIHOTO MO KJIABMATypbl M CUMTHIBAHUE
MOPSAKOBOrO HOMEpa HaxkaToll kiaBumu. KiaBuarypa nogkirouaercs
yepe3 KOHTPOJUIEp K MarucTpanu MaTepuHCKoW miarel. CTaHmapTHas
kiaBuarypa umeet 101 knapumry.




B MaHunynsTtope Mbllllb HUCIHOJIB3YETCSI ONTHKO-MEXaHUYECKU
npuHIUN aeiictBusa. Ero pabounM smeMeHTOM SBISIETCS MacCHBHBII
MeTaJUIM4ECKUl ap NOKphIThI pe3uHoil. [lpu nepememennu kopmmyca
MBIIIM [0 TOPU30HTAIBHOI MOBEPXHOCTH HIap Bpamaercs. Bpamenue
n1apa nepeaaeTcs IBYM POIHKAM, PACIOJIOKEHHBIM IEPIEHANKYIIPHO
Ipyr K Apyry. Pomukw ¢ukcHpyroT MHQOpPMAIHIO O NepeMeIeHUH
miapa [0  KOOPAMHATHOM  IJIOCKOCTM M C  IIOMOLIBIO
(hOTOUYBCTBUTENBHBIX JJIEMEHTOB M MHEPENaloT 3Ty HHGPOPMALHIO B
KommbioTep. TakuM 00pa3oM, BpallleHHe IIapa MBI IIPEBPAIaeTCs B
JBIDKEHHE Kypcopa 110 9KpaHy MOHHTOpa. MBIIIb UMeET ABE WU TPH
KHOIIKH YIIPABJICHHUSL.

B Hacrosmee Bpems IIMPOKOE PAacIpOCTpPaHCHUE IONy4HiIa
OITUYECKAsl MBIIb, B KOTOPOH HET MexaHW4YecKHux udacredl. McTounuk
CBETa, pa3MEIICHHBI BHYTPU MBIIIM, OCBELIAECT IOBEPXHOCTb IIO
KOTOpOl OHa  JBWXKeTCcA. VHTEHCHBHOCTb  OTPaXXEHHOIO  OT
MOBEPXHOCTH CBETa M3MEHACTCS IPU IBIKEHUN MBI, OTpakeHHBII
cBeT (uKcupyercss CBETONPHEMHHMKOM MBIIH. M3MeHeHHs cBera
npeoOpasyroTcsl B IepeMelleHHe Kypcopa Ha dKpaHe.

HecranpaprHbie, yaobHbie u
(hyHKUHOHANbHDbIE ~
«rpbi3yHbt» or Elecom

PasniHLe AM3SHHEPCKIE PEWEHHA: OT
YCTPOHCTB, SBHO PACCYMTaHHBIX Ha ASTEH,
AC NONHOUEHHDLIX FEMMEPCKMX AEBAHCOB.

[ npounrare ]

¥o W @ & [(WUW.FERRA.RU)
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CBeToBOE TEpo CIYKUT [UIA BBOAA Tpaduueckoi MH(MOpMAIUU B
KOMITBIOTEp MPHU PUCOBAHWU WJIM MuUcbMe. J[Jisl TeX, KTO HEe O4YeHb
JPYXEH C KOMIIBIOTEPOM, HAKOHEIl[, MOSBHJICS aJIbTEPHATUBHBIM

croco6® BBoAa MH(pOpMAIK 6e3 MOMOIIH KIaBHATYPHI: TEHeph 3TO n pMBem BceMl

MOXXHO JIeaTh CTapblM TIPOBEPEHHBIM CIIOCOOOM — C TIOMOIIBIO

pyuku. Ha mepBblii B3DIAA, pydka HAlOMHHAET OOBIYHYIO 3
mapukoByto. [Ipu ABMKEHHHM CBETOBOIO Tepa IO MOBEPXHOCTH q |
rpaduUecKoro MIaHIIeTa BEIPadaThIBAIOTCS ITUPPOBBIE ITPUX-KOIBI, CO M .

HeCyIre HHPOPMAIHIO B KOMITBIOTED O CJIe/e, KOTOPHI OcTaeTcs Ha
9TOW TOBEPXHOCTU. TOYHO TaKOM k€ O GopMe Ciell MOSBISIETCS Ha
skpaHe muctuies. OCHOBHOW XapaKTEPHUCTHUKOW CBETOBOTO Iepa
SBIISICTCA €r0 TOYHOCTh BBOJA rpadudyeckoil nHpOpPMALINHU, KOTOpast
MOKET COCTaBJIATh, Hanpumep, +/-0,5, +/-0,25 MM 1 BbIIIIE.

B HACTOAIICC BPEMA CO31aHbI
CIieAJIbHBIC TUCIIIICU, HA TIOBECPXHOCTHU
KOTOPBIX MOXKXHO HEMMOCPEACTBECHHO
MnucaTb CBETOBBIM IIEPOM.



CkaHep OCYIIECTBIISET ONTHYECKUI BBOJ H300paskeHHM, ITPeICTaBICHHBIX
B BUue Qororpaduid, PUCYHKOB, CIAlJ0B, TEKCTOBBIX JOKYMEHTOB U HX
npeobpaszoBaHue B IH(poByio Gpopmy. CkaHIpyeMoe H300paKeHNE OCBEIIACTCS
CBETOM TpeX LBETOB — KPAaCHBIM, CHHHUM, 3€JIeHHBIM. OTpaXeHHBIH OT
N300paKeHUS CBET MONAaeT Ha JIMHEHHYI0 MaTpuily (OTORIEMEHTOB, KOTOpas
JBIDKETCS, CUMTHIBas H300pakeHWEe M INpeodpasyeT ero B JBOWYHBIH KOJI.
Temepp wcxomHOE H300pakeHWE MOXKHO 3amucaTh B Trpadudeckuid (aii.
Pazpemaromas crmoco6HOCTs ckaHepoB cocTasiser 600, 1200 dpi u Bwre.
Pazpemenne B 600 dpi o3HauaeT, 4TO MPH MPOXOKACHUU OIHOTO IrOMa
n3obpaxkenns ckanupyercs 600 towex (1 mrotim = 2,54 cm). Baxnoi
XapaKTePUCTUKON CKaHepa SBISETCS ero ILBeTolepenaya, KOTopas MOXKET
COCTaBIIATE 36, 42, 48 out u Oosee.

Ha3an



Ludposoit ¢oroanmnapar MO3BOJNIAET
ojyvaTrb q)OTOCHI/IMKI/I HEMOCPECACTBCHHO B
uudpoBoM (kommblorepHoM) Qopmare. Takoii
¢doroamnmapar MOXET XPaHUTh B CBOCH MaMsTH
COTHH M300pakeHUH BbICOKOro kaudectsa. Ilocie
MOJAKIIFOYEHUS K KOMIIBIOTEPY IIOJIyYEHHBIE IIPU
ChbEMKEe M300paKeHHUs MEPENHChIBAIOT Ha JIIO0OI
MOCTOSIHHBIH HOCHUTEJIb HH(pOpPMALUU (JHCKeTa,
BUHUECTED, JIazepHbIil 1uck). [Ipn HeoOxoaumocTH
(oTon300paKeHue MOXKHO MEepeHeCTH Ha Oymary ¢
TTOMOIIBIO TIPUHTEPA.

[udposas BuIeokamepa IMpeAHA3HAYEHA IS
3aMUCH JBIDKYIIETOCS H300pakeHUS B IU(PPOBOM
¢dopmare, Kak B aBTOHOMHOM pEXHME, TaK U
MOJAKIIOYCHHOH  BO  BpeMsl  BHJICOCHEMKH K
KomIbloTepy. Bo BTopoMm ciiyyae oOecrieunBaercs
MOCTOSIHHAS! 3aIMCh BUJICOM300paKEHUsI Ha IKECTKHI
JICK WJTH €r0 TPAHCIISILIUS 110 KOMITBIOTEPHBIM CETSIM.




MukpohoH MO3BOJSET BBOAUTH AHAJIOTOBBIN 3BYKOBOM
CHUTHQJI B KOMIIBIOTEp. 3areM 3ByKoBash WHGpOpMaLus Wu3
aHAJIOTOBOTO  BHWJAa  mpeoOpasyercs B nudpoBoi
(xommibroTepHBIA) popmar. MukpodoH mHOAKIIOYAETCS KO
BXOJly 3BYKOBOH KapTbl, KoTopas oOecrneunBaeT 16-OuTHOE
JIBOMYHOE KOJMPOBAaHUE 3ByKa. B 1aHHOM ciy4ae 3BYKOBas
KapTra SBISETCS YCTPOHCTBOM BBOJa HWH(POpPMaluU B
KOMIIBIOTEp. 3BYKOBas KapTa yCTAaHABIMBACTCSA B OJIUH W3
CJIOTOB PacIIMPEHMs HA CUCTEMHOM (MaTEepUHCKOM) I1are.

B Hazan




JIKOMCTUK — 3TO UTPOBOI MAHHUITYJISATOP CO3JaHHbIN IS
6onee ymoOHOTO yIpaBIeHUS XOI0M KOMIIBIOTePHBIX Urp. Kak
MIPAaBUJIO OH MPENCTABIAET COO0M PYKOSATKY C KHOTIKAMH.
JIKOWCTHK TTOKITIOYaeTCs K CIIEHATbHOMY HIPOBOMY TIOPTY
Ha 3BYKOBOI1 I1are. B pe3ynbrare 5BOMIOLNN I)KOMCTHKA
BO3HHK 00JI€€ CIOKHBI MAHUIYIIATOP — PYJb C TeTAIIMH.




YcTpoiicTBa BbIBOAA

B MoHurtop
B Bwaeokapta
B TTpuHTep

E 3ByKOBLIE KOSIOHKU

B TTpoexrop




OnHOM U3 BaXXKHBIX XapaKTEPUCTHK MOHHUTOpA SBJSETCS YacTOTa BBIBOJA HA
9KpaH OHOM KapTHHKHA Hu300paxeHns. YacTtota OOHOBIEHHS SKpaHa MOXKET
cocrapnare 60, 75, 85, 100, 120, 140, 150, 160 I'm u T.a. i TOoro 4ro ObI
n300pakeHne OBIIO JOCTATOYHO CTAOMIBHBIM JOCTATOYHO YAaCTOTHI CMEHBI SKpaHa
B 85 I'm. Ecnim wacrora BeIBofa mM300paxeHust paBHa, Hampumep, 100 I'm, To 310
3HAYUT, YTO KapTHHKA Ha 9KpaHe MoHUTOpa MeHseTcs 100 pa3 3a onHy CEeKyHIY.

Ecnmu ycraHoBUTH Oonblliee 3HAYCHWE YAaCTOTHI OOHOBICHHS HKpaHa, TO
ABTOMATHYECKH YMCHBIIIACTCS €r0 pPa3peIIeHne — YUCIO TOUEK 10 TOPU3OHTAIH U
BepTUKaNU. Pa3perienue MokeT MpUHUMATH, HAIIPUMEp, CIEAYIoNe 3HaueHms: 640
x 480, 800 x 600, 1024 x 768, 1280 x 1024, 1600 x 1200 Touex u 1.A. C
YBEIMYCHUEM PA3peHICHNS PACcTeT YeTKOCTh M300pakeHus, TaK Kak MOHUTOP Oyner
crocobeH mpopucoBaTth Oojee Menkwe mAeTaid. MOHHTOp TOAKIIOYaeTcs K
BUJICOKApTe, KOTOpas BCTAaBIISCTCS B OJUH W3 CIOTOB PACIIUPEHUS MaTCPHHCKON
(cuCTeMHOM) MyaTkl.

MOHHTOPHI pa3NIUYarOTCs pa3MepoM dKpaHa To auaroHanu — 14, 15, 17, 21
JIOWMOB U T.JA. [pyroil BaKHOH XapaKTEpUCTUKOM MOHHUTOpa SBISIETCS Tak
Ha3bIBAEMOE 3€PHO — PACCTOSHHUE MEXIy IBYMS (PM3NYECKHMMH TOYKAMH HKPaHa,
kotopoe MoxkeT cocrapisate 0,31, 0,28, 0,26 0,24 MM u T.1. Yem MeHbIe 3Ta
BEJIMYMHA, TeM 00Jiee Ka4eCTBEHHOE N300paKeHHe 00eCIIeYrnBaeT MOHUTOP.

B MoHuTtop Ha 3neKTpoHHO-nyYeBoU Tpybke

B MoHuTOp Ha XMAKO-KPUCTAIUYECKOU NaHenu

Hasan



MoHuTOp Ha MEKTPOHHO-ITy4eBON TPyOKe

N300pakeHne Ha 3KpaHE CO3MAETCA IYYKOM 3JIEKTPOHOB,
HCIYCKAEMBIX 3JCKTPOHHOW ITYIIKOW. DTOT 3IEKTPOHHBIN
myd  (Iy9OK  DIEKTPOHOB)  PAsTOHSETCS  BBICOKUM
SNMEKTPUUYECKUM HANPSHDKCHUEM W T3J1a€T Ha BHYTPEHHIOKO
MIOBEPXHOCTh 3KpaHa, MOKPBITYI0 COCTaBOM JIIOMHHO(OpA.
JlromuHOGOpP  CBETWUTCSI TNpH  MONAJAaHWKM HA  HETO
9NMEKTpoHHOTO  Jyda. CucTemMa  ympaBleHHS — JIydoM
3aCTaBIsIET MPOOEraTh €ro MO CTPOKaM BECh SKPAH M MEHSTh
€r0 MHTEHCHBHOCTH, a CJIEAOBATENILHO U SIPKOCTH CBEUCHMS
momuHOpopa. Takum o00pa3oM Iyd TOCTPOYHO PHUCYET
n3o0pakeHHe Ha DJKpaHe. B IBETHOM MOHHTOpE IIBET
(opMupyeTcs U3 Tpex OCHOBHBIX COCTABIISIOIINX: KPACHBIH,
CHHMU W 3eNeHBIH. BHYTpH 31eKTpOHHO-ITy4eBOW TPYOKH
HaXOJATCS TPH AIEKTPOHHBIX ITYIIKH, CO3/AIONINE TPH JTyda
C pa3HOM CKOpPOCTBIO IIOTOKa »3JIeKTpoHOB. Ha »skpaHe
PaBHOMEpPHO  PAaclpefeNeHbl  OYeHb  MEJKHE  TOUKH
mOMHHOpOpa Tpex IBeToB. JIroMHHO(OpP MaHHOTO IBETa
pearupyer Ha 3J€KTPOHBI OIpeAesIeHHON ckopocTH. L{BeTHOE
n3obpakeane (opMHPYeTCsT 3a CYET CMEUIMBAHUS Tpex
6a30BbIX 11BeTOB. [IpM cMemeHMM KpacHOTO M 3€JIEHOTO
L[BETOB 00pa3yeTcsi JKEAThIH, KPACHOTO M CHHET0 —
ITypIyPHBI, CHHETO U 3eJeHOro — romyooit. Ecinm cMemnratsh
Tpu 0a30BBIX LBETA TP HOJHOH SPKOCTH, TO MOITYUUTCS
Oemprii. CoueraHnsi 0a30BBIX IIBETOB PA3MUYHON SPKOCTH
JIAat0T MHOYKECTBO JPYTHX LBETOB U OTTEHKOB.

B Haszan
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MoOHHTOp HAa OCHOBE KUAKO-KPHCTATITNYECKON TaHETH

[maBHas neTanb COBPEMEHHOTO KUAKO-KPHCTAITHNYECKOTO MOHUTOpA
- TFT-nanens. B ocHOBe ee pabOTHI JISKUT MPUHIINIT H3MEHEHHS
MPO3PAaYHOCTH KUIKUX KPUCTAJIIOB MO BO3ACHCTBHEM HJICKTPHUIECKOTO
TOKa. MOJIEKyYIbI ®KHUIKUX KPUCTAJUIOB O] BO3CHCTBHEM IEKTPUUYECTBA
MOTYT U3MEHATh CBOIO OPHEHTAIINIO B IPOCTPAHCTBE U BCIECICTBHE ITOTO
U3MEHSTH SIPKOCTh MPOXO/AIIET0 CKBO3b HUX CBETOBOTO Jy4a. J{is
MOJICBETKH TTAHENHN C €€ 0OpaTHOI CTOPOHBI YCTAaHABIMBAETCS CIIELHAIbHASL
apkast Jamra. [Ipy cMeHe IeKTPUYEeCKOTOo MO YaCTUIIBI
MIepeCTPanBAIOTCS [T0-HOBOMY, YTO TPeOyeT HEKOTOPOTO BPEMEHH.
[ToaTomy mipu BeIOOpe KK-MOHMTOpA BakeH Takoi mapameTp, Kak Bpems
OTKJIMKA MTUKCEeJIa MaTPHUIIbl: Y4eM OHO MEHbIIIE, TeM ObICTpee
nepecTpanBaroTcs 9acTUIlbl. Bpems oTiimka MoxkeT coctasisaTs 10, 20, 30
Mc. ISt CO3AaHus TOUSYHOTO TUCTIIeS] U3TOTOBMISAIOT MaTPUILy U3
MHUHHMATIOPHBIX MPO3PAYHBIX SYEEK, 3aMOIHEHHBIX KUIKUM KPUCTAIIIIOM.
Omna rmoMermaeTcst MeX1y JIBYMsI 2JIEKTPOIaMH, OJUH U3 KOTOPBIX - LIelbHas
TUTaCTHHA, a APYTOil COCTOUT U3 MHOXKECTBA MUHHATIOPHBIX KOHTAKTOB,
COOTBETCTBYIOIINX OTJEIBHBIM siueiikaM. B cOBpeMeHHBIX MOHUTOpax
Mojia4a 3JIeKTPUUECKOT0 CUTHAJIA HA HHIUBHUTyaIbHbBIC IEKTPOJIBI
MIPOMCXOUT Yepe3 TaK Ha3bIBAEMbIE TOHKOIUIEHOYHbIE TPAH3UCTOPHI
(TFT). LiBeTHOE M300paKeHNE MOTYUAETCS B Pe3yJIbTaTe UCTIOIb30BAHUS
Tpex (GUIBTPOB, KOTOPBIE BBIIEISIOT U3 M3JIy4EHUsI ICTOYHHKA OEJI0T0
CBETa TPU OCHOBHBIE KOMIIOHEHTBI - KPDACHBIN, CHHUH, 3€JICHBIH.
KomOuHaIust TpeX OCHOBHBIX I[BETOB JIIsS KKIOH TOUKU MIIHM ITHKCENa
9KpaHa JaeT BO3MOXXHOCTh BOCIPOU3BECTH JTI0O00H IIBET.

B Hazan




[MpuHumn BbiBoga WH(OpMALUK HA
9KpaH MOHHMTOPA COCTOUT B CICIYIOIEM: B
BUJICOTIAMSTH  KOMITBIOTEPA  COZACPIKHTCS
OuTOBass Kapra M300paKeHHs (IBOMYHBIN
KOJI JUIsl 1IBeTa KaXKJIOH TOYKHM HdKpaHa) W
MEPUOJIUUECKH  TIPOUCXOIUT CUUTHIBAHUE
COZICPIKIMOTO BUICOTIAMSITH "
oroOpaxkeHne ero Ha O9kpaH. Yacrora
CUUTBHIBAHHS MOXKET, HAI[PHUMeEpP, COCTABIISTh
85 Tm. MoHuTop TOAKIIOYAETCS K
BHJICOKApTE, KOTOpasi BCTABJISETCS B OJHMH
U3 CJOTOB  pACIIMPEHUS MATepUHCKOMN
(cucTeMHOR) TJ1aThI. HNmenno Ha
BUJICOKApTE  pa3MelleHa  MHKpocXema
Busieonamsatd. COBpEMEHHbIE BH/COKAPTHI
obnamaror BueonaMsIThio B 256 Mbaiita u
Oonee. M3o0pakeHHE MOXKET COCTOSITh,
Hanpumep, u3 800 x 600 = 480.000 Touek u
CTPOMTBCS, HATpEMep, Ha OcHoBe 232 =
4.294.967.296 uBetoB! ToBopsr, YTO
TyOWHa IBeTa B TAaHHOM cliydae paBHa 32
ouTam.

B Haszan

PaccmotrpuM (hopMupoBaHre H300paKeHHST Ha
npuMepe TpaduIecKoro pexuMa C paspernieHueM
800 x 600 Touexk m rTmyOmHOII mBera 8 Our. B
BHJICOTIAMSITH XPaHUTCS ouToBas KapTa
M300paXeHMsI - JIBOMYHBIA KOJ KaKIOH TOYKH,
ompenessomed ee uBer. B naHHOM  ciyuae
KOJIMUYECTBO BO3MOJKHBIX IIBETOB cocTapiser 28 =
256. Tpm nmywa (KpacHbIM, CHHHH, 3€ICHBI)
CHHXPOHHO npoOeraroT  dKpaH MTOCTPOYHO.
VHTeHCHBHOCTh KaXIOTO JIyda MEHSCTCS IIpH
JIBIDKEHUH TI0 CTPOKE B COOTBETCTBHH C JBOMYHBIM
KOJIOM JaHHOW To4ku. B kaxaod u3z 600 cTpok
BeicBeunBaeTcs 1o 800 Touek, Bcero 480 000 Touek.

E Y




[IpunTep mpenHa3sHaueH Ui BbIBOJA Ha Oymary (co3gaHus
TBEPIOW  KOMHWH)  YHUCIOBOH, TEKCTOBOW W  Tpaduyueckoi
nHpopmanmn. [logkmrouaeTcss OH K = KOMIBIOTEpY — uepes
napaJyiesIbHbIl MOPT. B cTpyliHBIX INpUHTEpaXx HCIOIb3YeTCs
TEPMHUUECKas WM TbE30IEKTPUYECKasl YEPHUIbHAS IeYaTaromas
TOJIOBKA, KOTOpasi MO JaBJICHHWEM BBIOpDACHIBACT YEPHHIIA U3 psila
comen Ha Oymary. JlasepHblii mpuHTEp paboTaeT MO NPHHIUITY
anexTporpaduaeckoit neyarH, [103aUMCTBOBaHHOMY u3
kceporpaduu.  DOTOUYBCTBUTENBbHBIN  OapabaH  oOmyuaercs
MOIYJIMPOBAHHBIM (M3MCHSIOIIIMCS)

Ja3epHBIM JydoM. B pesymbrate Ha 0Oapabane
BO3HHKAIOT MOJIOXKUTENIFHO 3apsDKEHHBIE TOUKH. 3aTeM
Ha OapabGaH HaHOCHTCSI TOHep (2MeKTporpapuyecKuit
MIPOSIBUTEIIB), KOTOPBIA 0CaXIAeTCsl Ha TIOJIOKHUTEITLHO
3apsDKeHHBIX ydacTkax. [IpeaBapuTenbHO 3apshKeHHAs
OTpHIaTeNIbHO Oymara mhprXumaeTrcs K OapabaHy u
ToOHep mpuTsaruBaercs kK Heil. I[locmegnmii stam
COCTOMT B TEpMHYECKOH (MKCAMM TIOpOILIKa Ha
oymare mpu Temmeparype 200°C. OmHO#M U3 BaXKHBIX
XapaKTepUCTHUK IMPUHTEPA SBISIETCS €T0 pasperaroniast
CIIOCOOHOCTB, KOTOpast MOXKET COCTaBIISITh, HAIIPHMED,
600 x 600 dpi u BbILIE.

B Hasan




AXycTHYecKne KOJOHKHM, HAyIIHWKH CIy)KaT st
BBIBOAA 3ByKa W3 KOMIBIOTEpPAa M MOAKIIOYAIOTCS K
BBIXOJy 3BYKOBOH KkapTel. MX Hamuuue sBisercs
00s13aTeNbHBIM ISl MYJBTHMEIUHHOTO KOMITBIOTEpA.
3BykoBasi KapTa YCTaHABIMBAETCS B OIJHH M3 CJIOTOB
pacmmpeHust Ha CUCTEMHOM (MaTepUHCKOM) TIiaTe.

OOpluHO  3ByKOBass ~ Kapra  HMEeT  TakKxKe
JOTIOJTHUTENBHYIO BO3MOXKHOCTh CHHTE3HPOBATh 3BYK (B
MaMATH 3BYKOBOM KapThl XpaHATCA 3ByKH 128-m
Ppa3IMYHBIX MY3BIKaTbHBIX HWHCTPYMEHTOB) u
BOCIIPOU3BOJNTh  OJHOBPEMEHHO 32 wu  Ooiee
uHcTpyMeHTa. [0 3TOM nmpuuuHe 3BYyKOBas KapTa MMEET
eIlle M Jpyroe Ha3BaHWE — My3bIKaJIbHAs KapTa.
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[IpoekTop MO3BOMSET BHIBECTH HA OOIBIION

JKpaH COAECPKHUMOE JKpaHa MOHHTOPA.
Hcnonw3yercss s JEMOHCTpadu  PaOOTHI
IIpOrpaMM, Mpe3eHTalUN, CIanzoB,

BUJCOPHILMOB  MHOTOYMCIICHHOH  ayJAHTOPHH.
Pasmep wu300pakeHUsT TO JUArOHANM MOXET
coctaBnaTh 300 mroiimoB (7,62 merpa) m Ooree.
CeromHsi IPOCKTOP CTAHOBUTCS HE3aMCHHUMBIM B
rporiecce 0Oy4IeHHUS.




3anoMuHaKOIINEe YCTPOUCTBA

B BHyTpeHHas namaTb

— BHewHaa Nnamatb =

- OduckeTa
B NasepHerii auck

B BuHuectep
- Flash-namaTtb

- Has3an



Jluckera 910 THOKMI MarHUTHBIM  JTUCK
IuameTpoMm 3,5 moliMa, MOMEIIEHHBINH B MJIaCTMACCOBBIH
Kopityc. JIuCKOBOX BpalllaeT IUCK ¢ NOCTOSIHHOW yINIOBOU
ckopocTeio 360 000pOTOB B MHHYTY, IIpPH 3TOM
MarHUTHAs TOJOBKA yCTAHABINBACTCSA HA ONPENIEICHHYIO
KOHIIEHTPUYECKYIO TOPOXKKY, C KOTOPOH M MTPONU3BOTUTCS
3aMMch WM cYuThIBaHWe mHpopmarmu. Ha dusmaeckom
YpOBHE TpH 3aluCH JAaHHBIX B JBOMYHOH (hopme B
KaTyIIKy MarHUTHOM TOJOBKH MOAAETCS ICKTPUICCKUN
HMMIYIIEC, CO3JAONINKA BCIUIECK MarHUTHOTO TIONS —
MIPOUCXONUT HAMAarHUYUBAHWE OIPEACICHHOTO yJacTKa
JIFICKA, YTO COOTBETCTBYET «l», TOT y4acTOK, KOTOPBIH
OCTaJCsi HE HaMarHUYEHHBIM OYyIeT COOTBETCTBOBAThH
«O0». Tlpu cumTbBaHWM WHGOPMALIUN HAMarHWYCHHBIA
Y9acTOK JHCKa HAo0OpOT BO30y)KHaeT B KaTyIIKe
MAarHUTHOH TOJNOBKM DJCKTPHUYECKUN WMITYIbC, YTO
COOTBETCTBYET «1». [T1aBHON XapaKTEepUCTUKON TUCKEThI
SIBISICTCSI  CKOPOCTH ~ Tepeladdl  JaHHBIX, KOTOpas
cocraBmsier Bcero 50 Koaiit/c. Ilepen mepBbIM

HCIIONIb30BaHNUEM JIUCKEThI ee HEOoOX0IMMO
orpopmaTtupoBaTh —  CcO34aTh  (HU3MUECKYI0 U
JIOTMYECKYI0  CTPYKTypy  Jaucka. B mpornecce
(hopmMaTupoBaHUS Ha JIACKE (dopmupyroTcs

KOHIIEHTPUYECKHE JTOPOXKKH, KOTOPBIE, B CBOIO OYEPE.b,
JeNATCS Ha CEKTopa, UIA JTOr0 MAarHWTHas TOJOBKa
paccTaBisgeT Ha AUCKE METKU JOPOXKEK M CEKTOPOB.

MNocne chopmaTMpoBaHus AUCKA MOMY4UM:

512 6anUT — MH(pOPMALMOHHBLIN 06bLEM
cekTopa

18 — uncno ceKTOpoOB Ha JOPOXKKe

80 — yMcno fopoXeK Ha OQHOM CTOPOHe
2 — 4Yncno CTOpPOH

Paccuutaem VIHCI.)OpMauVIOHHyIO €MKOCTb
AUCKeTbl:

512 x 18 x 80 x 2 = 1 474 560 6anT =
=1 440 KoaunT = 1,40625 M6ar’

- Hasap




[Ipu wucnonp3oBanum nasepHoro mucka (CD —
KOMITaKT JIUCK) TPUMEHSETCS] ONTHYECKUH MPUHINI YTECHHS
nHpopmanun. MHbopMaIus 3annuchBaeTCs Ha OHY JOPOXKKY,
kotopass umeer (¢opMmy crnupanud. JlopokKa COAEPIKHUT
YepeNyOIMecs Y4acTKM € pa3jM4yHOM  OTpakarolei
CHOCOOHOCTBIO — POBHAS 3EpKAJbHAS ITOBEPXHOCTH HIIH
yriyOIeHue, IPOKKEHHOE JTa3€PHBIM JIyHIOM €IlE MTPU 3alUCH.
IIpn uyreHuun na3epHbIl Jyd M[aJaeT Ha I[OBEPXHOCThb
Bpamatormerocss  aucka. Jlyd Xopomo —oTpakaercss OT
3epKaJbHON IIOBEPXHOCTH, YTO COOTBETCTBYeT «l» u He
OoTpakaeTcsi OT TeMHoro yrayomenms — «0». 3arem
OTpaXEHHBIE CBETOBBIE HMITYIBCHl  IIPEOOPA3yroTCsl B
NMEKTPUUECKHE, KOTOPBIE TIEPEAAIOTCS B KOMITBIOTED.

Ha CD-ROM u DVD-ROM nuckax XpaHHUTCA
nH(popManus, KoTopas OblIa 3amicaHa MPH UX W3TOTOBICHUN
myteM mTamioBkud (DVD — mudpooii Bugeoanck). Takue
JIMCKH UMEIOT OENbIi IBET M HE MOTYT OBITh IEpEe3alrcaHbl
(ROM — Tompko ureHue). MHbopmMannoHHAS EMKOCTh
CD-ROM mucka moxer mocturare 800 Moait. DVD-ROM
JMCKU COZepKaT Ooyiee TOHKHE TOPOXKKH, a M JOPOXKEK
craio OonbpIle — €MKOCThb yBenwmdminack jgo 17 T'OaiT
CkopocTh cunThIBaHUSI MH(OOPMAIIMK HANPSIMYIO 3aBHCHT OT
CKOPOCTH BpaIlleHWsI IUCKa M MOXET JOCTHTaTth 5 Moaift/c.
CymectByror CD-R 1 DVD-R auckn — 3ammcbiBaeMbIe OHH
pa3 (umeror skenToBaThIi 1BeT), a Tak ke CD-RW u
DVD-RW ngucku — mepe3anuchlBaéMble  MHOTOKpPATHO
(MMETOT TEMHBIH 3eJIEHOBATHIH IIBET).



Bunuecrep WM KECTKMM  MarHuTHBIA  JTUCK
MPEACTABISIOT COOOH OAWH WM  HECKOIBKO  JHCKOB,
pa3MeIIeHHBIX Ha OJHOH OCH M BPALIAIOIIUXCS C OONBIIOi
yImoBol CckopocThio (0 7200 06/MuH), 3aKIIOUYEHHBIX B
METaJUIMYECKUH Kopmyc. B  COBpeMEHHBIX BUHYECTEpax
MarHUTHBIE TOJOBKH KakK OBl «JICTAT» Ha PACCTOSHHUU JOJICH
MHUKpOHa (MEHBIIE TONIIMHBI YeJIOBEYECKOTO BOJIOCA) OT
MTOBEPXHOCTH BPALIAIOIIUXCS [UCKOB. 3a CYEeT MaJioro
PaccTOSHUS MEKAY AUCKOM H TOJOBKOH JOCTHTaeTcs OOmbIIast
IUIOTHOCTH 3aIiCH (KOJHMYECTBO JAOPOXKEK Ha KaXKIAOM JIHCKE
MOXET JIOCTUTATh HECKOJBKHUX THICSAY, a KOJMYECTBO CEKTOPOB

Ha JIOpOXKKE — HECKOJIbKUX JIeCsITKoB). B  pesynbrare
nHPOPMAIIMOHHAS ~ €MKOCTh  JKECTKHX  JWCKOB  MOJXKET
coctaBiath 20 — 200 I'Gaiit u Oonee. 3a cyer OOIBIION

CKOPOCTH BpAILCHUS JKECTKHE JUCKU 00ECIIeUMBAIOT BEICOKYIO
CKOPOCTH 3allUCH W CUYMUTHIBAaHWSA HH(OPMALMM, KOTOpas y
CaMBIX BBICOKOCKOPOCTHBIX BHHYECTEPOB MOXKET JIOCTHIaTh
133 Mobaiit/c. Ha ¢usmueckoM ypoBHE MpH 3alFCH JAaHHBIX B
IBOMYHON (popMe B KaTyIIKy MAarHUTHOH TOJOBKH HOIAETCS
SNEKTPUYECKUI HMITYIIbC, CO3MAIOIIMH BCIUIECK MarHUTHOTO
noyiii — IPOUCXOOWT HAaMarHWYMBaHHE OIPEISIICHHOTO
y4JacTKa AUCKa, YTO COOTBETCTBYET «1», TOT y4aCTOK, KOTOPBII
ocraJics He HAMarHMYeHHbBIM OyneT cooTBeTcTBOBaTh «0». [pu
CUUTBHIBAHUM HH(OpManMK HaMarHMYEHHBIH y4YacTOK JIHCKa
HAao0OpOT BO30Y)XJaeT B KaTyIIKe MAarHUTHOM TOJIOBKH
SNEKTPUYECKUI UMITYIIBC, YTO COOTBETCTBYET «1».




Flash-mmamsiTh MO3BOJISIET 3aIMCHIBATh W XPAHUTH JTAHHEBIC
MHKpocxeMax. Takas maMsaTh HE MMEET B CBOEM COCTaBe
SWDKYIIUXCS — YacTei, dYTo  00ecmeymBaeT  BBICOKYIO

COXpPAHHOCTb JAaHHBIX. JIpyruM Ba)KHBIM JIOCTOMHCTBOM
Flash-namsTi siBisieTcss ee KOMIAKTHOCTh. J{s 3amucu win
CUMTBHIBAaHUS WHQPOPMAIMM KapTa IaMsATH BCTAaBISETCS B
yauBepcanbHbli USB-nopt kommeiotepa. MHpopMannoHHas
emrocth Flash-kapter mMokeT cocraBmare 128, 256, 512
Mo0aiit, cerogHs cyeT momrena Ha ['0aiTel. DTOT BUJ IaMITH
criocobeH BBITECHUTH TPagULMOHHBIE HaKOIIUTEIIH
nHPOPMALIMY, TaKWe KakK, IUCKETa, KOMITAKT-IHUCK, a CO

BPEMCHCM BO3MOXHO W BHHYCCTEP. FlaSh-KapTH TaKXeE
YCOCIIHO HMCHOJB3YHOTCA B I_[I/I(i)pOBBIX KaMepax i
HaKOIIIICHHUA BUIACO U 3ByKOBOI>i I/IH(l)OpMaI_[I/II/I.




OneparuBHass ~ mamsaTh — PacloiaraeTcsi  BHYTPHU
CHCTeMHOro OJIOKa Ha MaTepHHCKOM Tuiare. MiHorna aToT BUx
HamMsATH ~ Ha3bIBAIOT  BHYTPEHHEH  MIM  BPEMEHHOIL.
KOoHCTpYKTHBHO OHa BBITIOJIIHEHA B BU/IE€ HEOOIBIIUX ILIAT C
MHUKPOCXEMaMHU MaMsTH, B KOTOPBIX HAXOJUTCS MHOXECTBO
syeek naMsaTH. OObeM OnHOH stuelikn cocTapisier | OaiT =
23 6ut = 8 GuT. BUT 9TO HAMMEHbINAs MOPIKs HHPOPMALTHH
— MOXeT npuHHMMarh 3HadeHust «0» mmbo «1». s
MOCTPOCHUSI OAHOW sSYEHKM TmaMsaTH TpeOyeTrcss BOCEMb
TPUITEPOB, TaK Kak TPUITEp crocoOeH XpaHuTh | Our
nHopmaruu. Y KaXIOH SYEHKM TaMATH €CTh CBOH
YHUKAIbHBIA JBOMUHBIA ajapec. OmneparuBHas NaMsATh
paboTaeT TOJILKO B TO BpPEMsi, KOTJIa KOMITBIOTEP BKJIIOUCH,
OHAa CIYXHUT JAJIS BPEMEHHOIO XPAaHEHWs JAaHHBIX U
mporpaMM. OTa MHaMsATh HEBEIMKA [0 CPaBHEHHIO C
MOCTOSTHHOW MaMsIThIO, HAITpUMep, BUHYECTEpa, HO o0agaer
OTPOMHOIl CKOPOCTBIO 3allUCH M YTEHUS AaHHBIX. VIMEHHO
9TO CBOMCTBO BPEMEHHON MaMSATH IOMOIaeT MPOLECCopy
CHOPaBUTBCSI C OrPOMHBIMU IOTOKAMU JAaHHBIX MpH HX
obpaborke. Tonbko mpoleccop W ONepaTHBHAs MaMsTh
HEMOCPEJICTBEHHO ~ 4Yepe3  Marucrpaib  OOMEHHMBAIOTCS
JAHHBIMH MEX1y co0oi. YacToTa 3amucH WM YTCHUS
nHopmauu B sUEHKax mamsATH MoxkeT pocturarb 800
MI'n. Mudopmannonnas eMKOCThL OINEPaTHBHONH MaMSTH
MOKET MPUHUMATh cleaytouie 3nadenus — 1, 4, 8, 16, 32,
64, 128, 256, 512, 1024 M6aiiT u T.71.

MnaHkn NaMsATU BCTABMNAOTCA B
cneumnanbHbie pa3beMbl Ha
MaTepMHCKON Nnate M HaNpPsiMyto
coefiHeHbl C MarucTpanbio







