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1 TepaGaiit (TGaitt) = 1024 [6aiit = 2% Gaiit = 1 099 511 627 776 Gaiir;

1 INeraGaitr (TGaiit) = 1024 TGaiiT = 2% Gaiir =
= 1125 899 906 842 624 Gaiir.

Caeayer oGpaTHTh BHUMaHHE, YTO B CHCTeMe HM3MEepeHHs ABOHYHOM
(KOMIEIOTEPHO) MHGOPMAIHH, B OTAMYMHE OT METPHYECKOH CHCTeMSI,
CAHHHLE! C TPUCTABKAMH CKHAOY, «MeTa» IIOAYHaIOTCS ITyTeM YMHOKeHHS
OCHOBHOI eAMHMIE! He Ha 10° = 1000, 10° = 1000000, a na 2'° = 1024,
29=1048576 u A

IEEN crocoss! neeacTaBnEHUA MHoOPMALMI
AN BBOAA B 38M

CoBpeMeniibie TeXHUYECKHE CPEACTBA HHDOPMATH3ALMH BEIIOAHSIOT
(ynKuun 06paGOTKY H XpaHeHHS YHCAOBO, TEKCTOBO, rpacuyeckoi,
3BYKOBOW 1 BUACOHH(OPMALIMH C IOMOLIBIO KoMmMneioTepa. AAst paGoTst
C MH(pOpMaLHeit, CTOAL Pa3Holi 110 pH3HIeCKOl CYLIHOCTH, HeOGXOANMO
TIPHBECTH ee K eAuHO# hopme. Bee 31 BHAK HEbOpMAaIuu KOAMpYIOTCH
B NIOCAGAOBATEABHOCTH SAEKTPHYECKHX HMITYABCOB: €CTh HMITyABC —
HeT UMIIyAbca — 0, T. e, B IOCA@AOBaTeABHOCTH HyAe# u eAuHuL, Takoe
KOAMpOBaHHe MHQ)OPMB!(HH B KOMIBIOTEpe Ha3hlBaeTcs ABOMYHBIM
KOAHPOBAHHMEM, a AOTHYeCKHe TIOCAGAOBATEABHOCTH H')’Aeﬂ H eAMHHUL] —
MAUIMHHBIM S3BIKOM.

ABouuroe KogupoBanue wucAoBoi uHpopMayuu 3aKAOYaeTCS
B TOM, 9TO YHCAA B KOMIBIOTEpe TIPEACTaBAeHBI B BHAE TNOCAGAOBATeAL-
Hocreit 0 1 1, mAu GuTos. B Hauare 1980-x rr. TIPOLEeCCOPB! KOMIILIOTEPOB
GbiAM B-paspsIAHBIMH, 33 OAMH TaKT PaGOTH! TPoLeccopa KOMIbIOTEp
Mor oGpa6oraTs 8 GuT, T. €. MaKCHMaAkHOe oGpabaTiBaeMoe neaoe Ae-
CATHYHO® YMCAO He MOTAO npeBsimats 11111111 B ABoMuHOM cucTeme.
Tlpu AarbHeliiIeM MOBLIIGHHH Pa3PAAHOCTH NPOLECCOPOB AO 64-pas-
PAAHBIX BO3POCAA M BEAHYHHA MAKCHMAABHOTO YHCAA, 0GpabaTEBaeMOro
3a OAMH TaKT.

ABouunoe KogupoBarue mexcmosoii UHPOPMAUUL UCTIOAB3YIOT
AASL KOAMPOBAHHS KAXKAOTO CHMBOAA 1 GaiiT (8 ABOMYHEIX Pa3psia0B),
4TO NO3BOASIeT 3aKOAMPOBaTh N = 2° = 256 pasamunmix CHMBOAOB,
KOTOPBIX OGHIYHO GBIBAET AOCTATOYHO AAS TPEACTaBAGHHS TeKCTOBOMN
MHQpOPMAIHH: TPONHCHEE ¥ CTPOUHbIE GYKBH PYCCKOTO H AGTHHCKO-
ro aAdasuTOB, GUGPH, 3HAKH, rPadUYECKHEe CHMBOAL, Tpucsoenue
CHMBOAY KOHKPETHOTO ABOMYHOTO KOAQ MIPOM3BEAGHO B COOTBETCTBHH
C NPUHATBIM COrAALIEHHEM, 3aHKCHPOBAHHEIM B KOAOBOI Tabaune.

10

PasSAMMHEIX KO BKaX OAHOMY M TOMY XK€ ABOHYHOMY KOAY CO-
\4 4 pann::::cmnow.w:wpom 3apaercs cBoeit
3 - coGCTBEHHOM KOAOBOM TabAMIeH.
B 3apauy NOAB30BaTeAs He BXOAMT peleHHe MpoGAeMEl epPeKoAH-
[POBKH TEKCTOBEIX AOKYMEHTOB. Tpu paGore B npuAOKeHHsX Windows
_ NMPEeAYCMOTpeHa BO3MOXKHOCTh ABTOMaTHYECKOMH NIePEKOAMPOBKH AOKY-
5 MEHTOB, CO3AAHHBIX B IPHAOXKeHusX MS-DOS. Tpu paGore B Internet
: ' ¢ mcnoAs3oBaHueM Gpaysepos Internet Explorer, Opera uan Google
| NPOMCXOAHMT ABTOMATHYECKas epeKoAMpoBka Web-cTpanm,
¥ ~ Tlpu ABOMYHOM KOAMPOBAHMH TEKCTOBOH WH(POPMALUH KaXAO-
i‘ 'y CHMBOAY COOTBETCTBYIOT CBOS YHHKaAbHas NMOCAEAOBATEALHOCTH
.g-- BOCBMH HYAeH M €AMHHI], CBOM YHHKAAbHBIA ABOMYHHIA KOA OT
00000000 A0 11111111 (AecaTHUHEIA KOA OT 0 A0 255).
Tlepesie 33 koaa (c 0 mo 32) COOTBETCTBYIOT He CHMBOAAM, a ornepa-
(mepeBoA CTPOKH, BBOA npoGeaa 1 T.A.). Koast ¢ 33 mo 127 ssas-

JOTCS MHTEPHAIMOHAABLHEIMH H COOTBETCTBYIOT CHMBOAGM AATHHCKOTO
! ura, qudpaM, 3HaKaM apupMEeTHIECKHX Onepanumit i 3HaKaMm
muHaEns. Koasl ¢ 128 mo 255 ABASIOTCS HAIMOHAABHEIMH, T. €.
HaIJHOHAABHEIX KOAMPOBKAX OAHOMY H TOMY JKe KOAY COOTBETCTBYIOT
e CHMBOABI.

B Hacrosiliee BpeMsi CyIeCTBYIOT IAT Pa3SAHYHBIX KOAOBBIX TabAMIL
pycckux GyKB, II03TOMY TeKCTHI, CO3AAHHEIe B OAHOW KOAMDOBKE,
He GyAyT aHAaAOTHYHO 0TOGPaXKaTLCA B APYTOM.

(OAHHM M3 IEPBEIX CTAHAAPTOB KOAMPOBaHHS PyCCKHX GYKB Ha KOM-
neioTepax GuIA koA KOM-8 (koA o6Mena uHpopManyed 8-GUTHEIH) As
KOMIBIOTEPOB C OnepanuoHHon cucremoit UNIX.

- HauGoaee pacnpoOCTpaHEHHOM ABASETCS CTaHAAPTHas KHPUAAHYE-
cKast KopupoBKa Microsoft Windows, o6osnauaemas CP1251 (CP — Code
Page — xopoBas CTpaHHMIa), KOTOPYIO MOAAEPXXHBalOT Bece Windows-
~ MPHAOXKeHHs, paboTalonue ¢ PyCCKMM S3BIKOM.

B cpeae onepaiuoHHO# cucreMsl MS-DOS HCNIOAL3YeTCs «aAsTepHa-
THBHas» KOAMPOBKA, B TEPMHHOAOTHH pupMEl Microsoft — KoAHpOBKa
CP866.

* Aas xommbioTepoB Macintosh ¢upma Apple paspaGorara cBoiO

~ COGCTBEHHYIO KOAMPOBKY pycckux Gyks (Mac). 3
a MesKAyHapOAHasi OpraHM3alus 1O CTaHAapTu3auuu (International

~ Standards Organization — I1SO) yTBepAMAA B KauecTBe CTAHAAPTa M
PYCCKOTO 5i3bIKa KOAMPOBKY, HasuiBaemyio 1SO 8859-5.

MexAyHapOAHEI cTaHAGPT Unicode OTBOAMT Ha KaXKABIH CHMBOA
He oAuH GaifT, a ABa, ¥ IOTOMY C €ro NOMOIILIO MOXKHO 3aKOAHPOBATh He
3 256 cumMBOAOB, @ N = 2'6 = 65 536 Pa3AMUHBIX CHMBOAOB. 3Ty KOAHDOBKY
noapepxuBaer naargopma Microsoft Windows.

1"
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HSAIOTCS BHEIIHHe MHKPO(MOHBI ¥ KOAOHKH ¢ uHTepdeiicom USB.
3D-3ByK ABASIETCS HEOTHEMAEMOM HaCTBIO MyALTHMEAMHHOTO KOM-
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PacnoAOXKeHHe HCTOYHHKOB 3BYKa B TPEXMEPHOM MPOCTPAHCTBE BOKPYT

CAymIaTeAs.

B neAsix NOBBIIEHNS PEAAHCTHYHOCTH 3BYKOBOH MOAGAM AASL CAY-
MATeAst HCIOABL3YIOTCS Pa3AHYHBIE TEXHOAOTHH.

Hanpumep, OKKAIO3HH (0cclusion — 3BYKH, TPOXOAAIIIHE Yepes persiT-
CTBHE) MCTIOAB3YIOTCS A\t MOAGAMPOBAHMS HCTOYHHKOB 3BYKa, PACHOAO-
JKEHHBIX B APYTOM NOMEIIeHHH HAH 3a CTeHOiA. [Tpu 31oM MOAGAMpYIOT pas-
HOOGpAa3Hble THIbI CTeH Pa3AHYHON TOAIIMHE! H3 Pa3HBIX MaTePHAAOR
O6ceTpykuun (obstruction — 3ByKH, 3aAepKHBaeMble TIPENnsITCTBHEM)
HCHOAB3YIOTCS AASI MOAGAMPOBaHMS AMMPaKIMH, T. €. IBACHUs OrHOaHus
3BYKOBOW BOAHOM MPENATCTBHSA, B YaCTHOCTH KOAOHH, GAAOK H T.A.

MaremaTHYeCKO® MOAGAHPOBAHHE NPOLECCOB PaCHPOCTPAHeHMs!
3BYKOB B IPOCTPAHCTBE M BOCHPHSATHA €r0 YeAOBEKOM MPOH3BOAUTCS
Ha 6ase HRTF-gyuxuuit (Head Related Transfer Function). 9t yHk-
LHH ABASIOTCS (DAKTHUECKH MHTerpaAbHbvM Dyphe-npeoGpasoBanuem
BPeMeHHOIH 3aBHCHMOCTH AABAGHHS 3BYKOBOil BOAHEI Ha Gapabaunyio
NepernoHKy OT MMIyAbCA CHI'HaAa MCTOYHHMKA 3Byka — HRIR (Head
Related Impulse Response). Tpy Pa3sAM4HBIX OAOKEHHSX TOAOBEI Ye-
AoBeKa HRIR-hyHKUMH A5t KaKAOTO yXa GYAYT Pa3HBIMH, 4TO TpeGyeT
TP MOAGAMPOBaHHH CO3AaHMst GuGAnoTexH HRTF-uAsTpOB.

Tlpy MCNOAB3OBaHKH AS IPOCAYIIIMBAHMS aKYCTHYECKOH CHCTeME!
BO3HHKaeT npoGAeMa obecrniedenus: BOCIPOM3BEACHHS OUHAYPAALHOIO
3BYKQ, T. €. 3BYKOB, IPEAHA3HAYEHHBIX As KAKAOTO yXa. AASl peleHHs
3TOi NPOGAeMEI HCIIOAB3YeTCs TeXHOAOTHs transaural stereo, 4ame
Ha3eBaeMasi aAropuT™MoM crosstalk cancellation (CC) — ycrpanenne
TEPEKPECTHBIX OMEX, T.e. 3BYKOBBIX CHTHAAOB, He IPeAHAa3HAYeHHEIX
AASL KOHKPETHOTO yXa U SIBASIHOLIMXCS AAS Hero nomexoit. [pumenenue
aaropurmos CC no3BOASieT CO3AATE OULYIIEHHE PACTIOAOKEHHS HCTOU-
HHKOB 3BYKOB B BEPTHKAALHOM M FOPH30HTAABHOM IAOCKOCTSX.

Aeitcreue HRTF-(yHKUMH 3aBUCHT OT YaCTOTHI 3BYKQ, OCKOABKY
C NIOMOIIBIO 3T0it (yHKIMH HauGoAee 3P(EeKTHBHO MHTEPIPETUPYIOTCS
3BYKHM B AManasose 3... 10 kI, OnpepeAeHre MeCTONOAOKEHHS HCTOY-
HHKa 3BYKa 4aCTOTO# HIKe | K1l OCHOBAHO Ha ONPEAGACHHH BPEMEHH
3aACPKKH PasHLIX MO (ha3e CUTHAAOB AASL KAXKAOTO YXa, YTO NO3BOASET
ONPEAEAHTH TOABKO OfIiee paclioAOXKeHHe (CAeBa HAM CIpaBa) MCTOY-
HHKOB 3BYKa, HO He 06ecrneYnBaeT NPOCTPAHCTBEHHOE BOCTIPHATHE
3Bydanus. BocnpusiTie 38ykoB wacroroit Goaee 10 kI AQHO He KaKAO-
MY YEAOBEKY, NOCKOABKY ONPEACASIeTCS MHAMBMAYAALHEIM CTPOSHHEM
YIUIHO# PAKOBMHEL

VYCTaHOBAEHO, YTO AASt KAYECTBEHHOTO BoCpou3seaenus 3D-3ByKa He-
OGXOAMMO MCIIOAB30BaTh AHCKPETH3ALMIO C YaCTOTOM He MeHee 22 KIii,
16-pa3psiaoe KOAMPOBaHHeE, AKyCTHYECKYIO CHCTEMY, COAePXKAIyio

192

eHee YeTsIpex KOAOHOK, HRTF-yukuuu ¢ aaropurmamu CC u cu-
(PMABTPOB AASE BOCIDOU3BEACHHS 3BYKOB, HACHIILIEHHEIX BHICOKO-
HBIMH KOMIIOHEHTaMH.
- PasAHuHbIE KOMIIAHHH HCTIOAB3YIOT CBOH OPHTHHAABHBIE TEXHOAOTHU
co3panms 3D-3ByKa.
' Digital Ear (und)poBoe yxo) — TEXHOAOrHS KOMIIaHKH Sensaura 3a-
OuaeTcs B TOM, 4TO AAs maMepennss HRTF-yukuun ucnoassyercs
reMaTHYECKask MOAGAL YEAOBEYECKOTO YXa, IOCTPOeHHas Ha OCHOBe
(CIIePHMEHTAABHBEIX HCCAGAOBAHHIA ero paGoTsl. [Tpu MOAEAHpOBaHHK
aAOCh BO BHHMaHHe OrPOMHOE MHOrooGpasue pasMepos i opm
, 4TO B AGABHEHIEM MCIIOAB30BAAOCH AAS CO3AAHHMS OBUIMPHOM
oteku HRTF-yskumit. B peayAsTaTe KaXKABIA OAB3OBATEAL ITOM
XHOAOTHH CMOXKET HaCTPOMTh BOCTIpOoM3BeAeHne 3D-3ByKa C y4eToM
HAMBUAYAALHEIX 0COGEHHOCTEH.
Malti Drive — 3Ta TeXHOAOTHS 3aKAIOYAeTCsi B HCNIOAL3OBaHHM
[RTF-hynkumii Ha Bcex napax akyCTHYECKMX KOAOHOK C HCTIOAB30Ba~
aaropurmos Transaural Cross-talk Cancellation (TCC), koTopsie
_OTAMYME OT CTAHAAPTHEIX aAropuT™MOB CC oGecneuuBaloT Aydimne
ePUCTHKH 3BYKa B HH3KOYaCTOTHO#M 0GAacTH. [1pH 9TOM ¥ OAB30-

(eCTHOE IpUMeHeHne ¢ aaropurMamu Macro FX u Zoom FX.
Macro FX — o6GecneunBaeT oulyliesne GAUIKOrO pacmoAOKeHHs
OYHMKa 3ByKa K CAYIIATEAIO, TIOYTH BIAOTHYIO. DTO AOCTHMraeTcs
CYeT TOYHOTO MOAGAHPOBAHMUS PACIPOCTPaHEeHHS 3BYKOBOH HEeprHu
TPEXMEPHOM NIPOCTPAHCTBE BOKPYT FOAOBEI CAYHIATeAst. AATOPATM
acro FX npepHasHaueH AAs uHTepdeiicos u urp. Ecau B Apaitsep
yKOBO# KapThl BCTPO@HA IOAAEDKKa Macro FX, TO MOXKHO yCABIIATH
[CK KOMapa B yXe, CBUCT BETPa B yIlaX ¥ APyrHe aHaAOTHYHEI 3BYKH.
Zoom FX — 1npn MOAGAMPOBAHMHM NPEATIOAAraeT He TOYeyHBIH uc-
HHK 3BYKa, @ HAAHUHE Y Hero KOHeYHLIX Pa3MepOB H ONPEACASHHOM
HOCTH, 4TO AOCTHIGeTCS IPEACTABACHHEM OAHOTO HCTOYHHKA 3BYKa
BHAE COBOKYITHOCTH TOYEUHBIX HCTOYHHMKOB.
Environment FX — TeXHOAOIHsi, KOTOpPasi MO3BOASIET BOCIPOM3BO-
b ahexr pepepGepalun, HMUTHPYS PaCHPOCTPaHeHHe 3BYKOBOM
DAHBI B AIOGOM OMEIeHHH i TIOAE OTPAKeHHLIX 3BYKOB, 3aTyXalollee
0 BpemeHeM. Environment FX MO3BOASIeT MOAGAHPOBATE Pa3AHYHEIe
bl AKYCTHKH [IOMEIIeHUil # OPHEeHTHPOBAaHa Ha BOCIPOM3BeACHHE
€3 MHOTOKOAOHOYHYIO aKyCTHYECKYIO CHCTeMY C MCIIOAB30BaHHEM
xHoAoruu Malti Drive.

193




image99.jpeg
Wavetrcing — TexHoAorus KoMnasun Aureal, oCHOBaHa Ha pacuere
PacnpoCTpaHeHHs OTPAKEHHBIX M NPOLIEAUIHX Yepe3 MPensTCTBus
3BYKOBBIX BOAH Ha OCHOBE IeOMETPHH CPEABL.

Environmental Audio Extensions (EAX) — TexHOAOrusi KOMNaHuy
Creative, HanpaBAeHa Ha CO3AAHME 3BYuaHHMS OKPYXKAIOmed CPeAk:,
4TO0B 0GeCneynTs B Urpax OIIyleHHe PeaAbHOCTH IIPOHCXOASIIEro
€ NOMOIMBIO 3BYKa. JTa 3BYKOBAS CPEAA CO3AALTCS 3@ CUET MOAAMPO-
BaHWs OTPAXKEHMUS 3BYKOB U peBepOepaiuii, HCXOAAIIMX CO BCEX CTOPOH
OT CAyIIaTeAei.

I Averwseckan cucem

Axycrugeckas cucrema (AC) HENOCPEACTBEHHO NpeoGpasyer 3By-
KOBO# 9AGKTPHYECKHIl CHTHAA B aKyCTHUECKHE KOACGaHUS ¥ SBASETCS
TOCAGAHMM 3BEHOM 3BYKOBOCIIPOM3BOASIIETO TPAKTA.

TpakTHYeCKH BCe COBPEMEHHBIE KOMIBIOTEPHBIE KOAOHKH MHOTO-
TOAOCHBIE. AASL BOCIPOM3BEACHHUS IIMPOKOTO AMarasoHa YacToT, BOC-
TMPHHUMAaeMBIX YeAOBEYECKHM YXOM, B OAHH KODITYC yCTaHaBAMBAeTCs
HECKOABKO AMHAMMKOB, Yallje BCero ABa — BEICOKOYACTOTHLIN (OT 1 A0
15...20 xI'1) u cpeanewacToTHENA (0T 200 Iy A0 10 kIy). HuskouacToT-
HbIi AMHAMHK BHIHOCHTCS B OTA@ABHEIH KOPIYC, YTOGH! €ro 3BydaHue
HEe MeIaAO APYTHM.

Ha philKe NpeACTaBAeHEI KOAOHKHM C ABYMs Pa3HBIMH THIIaMH AMHa-
MHKOB. B IepBoM THIIE OCHOBOW SBASETCS TaK Ha3bIBAEMBIH KOHYCHEIN
M3AyHaTeAb, BAH Audy3op. [TPHHIMI ASCTBHS TAKUX AMHAMHKOB OC-
HOBAH Ha B3aMMOAEHCTBHH NIePeMEeHHOT0 MarHHTHOTO MIOASt MATHUTHO
KaTYWKH C MOAeM NOCTOSHHOTO MaruuTa. B pesyasrare noayuaercs Ao-
CTaTOYHO MOUIHEIA 3BYK M HenAoXue Gackl. B ApyroM Tume AMHAMHKOB
BMeCTO Au(py30pa HCTIOAL3YeTCs NAOCKas MemOpaHa. B aTom cayuae
KOAOHKH TEpsiiOT B MOIHOCTH M MIMPOTe YaCTOTHOTO AMANa30Ha, 3aT0
npHOGPETAIOT OYeHs MUHHATIOPHEIE Pa3Mepsl (0COGEHHO B rAyGuHY).
Takum 06pa3soM, AMHAMHKH C IAOCKO# MeMGPAaHOM HCTIOAB3YIOTCS B OC-
HOBHOM B GIOAKeTHBIX CHCTeMax B CBA3Ke ¢ caGBydepom.

B cocras AC, Kak IIpaBHAO, BXOAAT HECKOABKO 3BYKOBEIX KOAOHOK,
KaXKpast U3 KOTOPHIX MOXKET HMETh OAMH MAH HECKOABKO AMHAMHMKOB.
Ynero KoAOHOK B AC 3aBUCHT OT YHCA@ KOMIIOHEHTOB, COCTaBASIONIMX
3BYKOBO# CHTHAA # 0OPasylomMX OTACALHEIE 3BYKOBEIE KaHAABL

Hanpumep, crepeoOHHYECKHIT CHTHAA COACPKUT ABa KOMIIOHEHTa —
CHUTHAABl A@BOTO M NPABOTO CTEPEOKAHAAOB, YTO TpebyeT He MeHee
ABYX KOAOHOK B COCTaBe CTepeoOHHUECKO# aKyCTHIECKO! CHCTeMBL.
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oBo# curHaa B hopmare Dolby Digital copepXxuT HHGOPMALHIO
IIeCTH 3BYKOBBIX KaHAAOB: ABa (DPOHTAABHBIX CTepeoKaHaAa,

AALHBIN KaHaA (KaHaA AHAAOTOB), ABa THIAOBBIX KAHAAA M KaHaA
3KHX YacTOT. CACAOBATEABHO, AASL BOCIIPOM3BEACHHS CHTHAAA
Digital akycTHyeckas cuCTeMa AOAKHA MMeTh 1IeCTh 3BYKOBBIX

B ocrosrOoM AC aAnsi TIK COCTOMT M3 ABYX 3BYKOBEIX KOAOHOK, KO-
e Ha HaYaAbHOM 3Tane 0GecnevyHBaAl BOCIPOU3BEACHHE CTepeo-
lecKoro curHara. CoBpeMeHHbIe TEXHOAOTHM NPOCTPaHCTBeH-
OO NMO3MIMOHMPOBAHHS HCTOYHNKA 3BYKa M3 YMCAA PACCMOTPEHHBIX
APasa. 5.7 MO3BOASIIOT C TOMOMIBIO ABYX KOAOHOK BOCIPOM3BOAHTE
eMHOe 3BYKOBOE IOAe.
O6u9HO Kaxpas KoroHKa B AC Aast TTK uMeeT OAMH AMHaAMUK.
3TOM COBpEMEHHEIE MOAGAH aKyCTHYEeCKHX CHCTeM MO3BOASIOT
CIIPOM3BOAMTH 3BYK IPAKTHYECKH BO BCEM CABIIIMMOM YaCTOTHOM
anasoHe GAAropaps NPUMEHEHMIO CIeHAaAbHON KOHCTPYKIUH KOp-
'a KOAOHOK MAM IDOMKOrOBOpHTeAeii. Bocnpousseaenue HU3KMX
OT AOCTHTAeTCsi, B YaCTHOCTH, IyTeM NPUMEHeHHsS MAM ClelH-
0 KOHCTPYKI[MH KOPNyCa KOAOHOK MAH FPOMKOTOBOPHTeAei
exHoAorus Bass Reflex).

A%t BOCTIDOM3BEACHHS HU3KMX M CBEPXHM3KMX HaCTOT C BBICOKMM

ecTBoM B AC IOMMMO ABYX KOAOHOK HCIIOAL3YeTCS TPeTHH 3BYKOBO#H
rar — cabBygep (Subwoofer). Takas TpexkomnonenTHas AC A
COCTOMT M3 ABYX TAaK Ha3biBa@MEIX CAMEAAUMHBLIX KOAOHOK, BOC-
[POM3BOASIIMX CPEAHHE M BHICOKME HacTOThl (mpuMepHo ot 150 Ty a0
20 xI'y), 1 cabByhepa, BOCIPOU3BOAAIIETO YacToThl Hike 150 Iy,
OranunrersHas ocobenHocTh AC AAst TTK — BO3MOKXHOCTH HAAMYHS
BEHHOTO BCTPOEHHOTO YCHAHMTeAss MomHoCcTH. AC CO BCTPOeH-
ILIM YCHAMTEAeM HashiBaeTcs akmusHoil. [Taccusnas AC ycuAHTeAs
e HMeer.
ThaBHOe AOCTOMHCTBO aKTHBHOW AC COCTOMT B BO3MOKHOCTH MOA-
OueHMS K AHHEHHOMY BBIXOAY 3BYKOBOWM KapThl, [TuTaHHe aKTHBHOH
ocymecTBAsieTcst AGO OT GaTapeek (aKKyMyASTOPOB), AHGO OT 3AeK-
| TPUUECKOW CeTH Yepe3 CrelMaAbHEI aAanTep, BEIIOAHEHHEIH B BHAE
(OTAGABHOTO BHEWIHEro GAOKA MAK MOAYAS [TUTAHMUS, YCTAHABAMBAEMOTO
KOPIYC OAHO# H3 KOAOHOK.

BhIXOAHAsE MOIHOCTH aKycTHYecKux cucrem pas [MK moxer uame-
bCSl B INMPOKOM AMANa3sOHe M 3aBHCHT OT TeXHHYECKMX XapaKTepH-
(K YCHAMTeAs: ¥ AMHaMHKOB. EcAn ccTeMa npeAHa3HaueHa AAst 03By~
YMBAHWSI KOMITBIOTEPHBIX HIP, AOCTATOYHO MOMHOCTH 10 BT Ha KOAOHKY
i IOMeIeH!si CPeAHMX pa3Mepos. [1pu HeoGxoAMMOCTH 0GecnedeH s
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aAyAMTOPHH BO3MOXKHO MCIIOAB30BaTh OAHY AC, MMEIONIyI0 MOUIHOCTE
A0 30 Br Ha KaHaA.

C pasBHTHEM TEXHOAOIMI M CTaHAApTOB 3D-3ByKa pacmpocTpa-
HeHue nproGpean MHOrokoAoHouksie AC. [NepBbie MHOrOKaHaAbHEIE
aKyCTHYeCKHe CHCTeMEl HMeAn oGosHavenue 4.0, B cOCTaB KOTOPhIX
COOTBETCTBEHHO BXOASAT YeTHIPE KOAOHKH: ABE (DPOHTAABHEIE 1 ABE Thi-
Aosuie. [TopoGHast aKyCcTHKa AaeT HenAoxHe 3deKTsl B UTpax, co3paBasi
TpexmepHEli 3ByK. B AC 4.1 BxoAUT caGBydep, OAHAKO 3TH CHCTeMbI
BCe PaBHO YeThIPeXKaHAAbHbIE: HH3KOYACTOTHEIE CUTHAABI B HUX Bhi-
AGASIIOTCS € NIOMOMIEIO CHeNHAaABHOTO KpoccoBepa ((puasTpa).

Cucremsi 5.1 06AaAGIOT NOAHOIEHHEIM 6-KaHAABHBIM 3BYKOM. B mx
cocTaB moMUMO cabBydepa BXOAAT ABe (DPOHTAABHEIE, ABE THIAOBLIE
KOAOHKH AASL CO3AGHMSI OKPYKAIOUIEro 3BYKOBOTO (hOHA M OAHA LieH-
TpaAbHasi KOAOHKA (LIE€HTPAABHEIA KaHaA), KOTOPHIA HEOGXOAUM AAs
coorsercTsus copmary Dolby Digital, ncnoassyeMomy B huAbMax
Ha DVD-aAucKax.

CucreMmel 5.1 MMHMMaALHO HEOBGXOAMMBI AAS AOMAIITHETO KHHOTeaTpa.
8-KaHaABHBIE CHCTeME! 7.1 i 7.2 B IPHHIMIIE OYeHb NOXOXH. B HUX A0-
GaBAeHBI ellle ABa AMHaMHKa — THIAOBEIE IieHTpaAbHEle. Kpome Toro,
B cucTeMe 7.2 NOSBHACS AOTIOAHHTeABHBIH cabBydep, XoTs «GacoBhIi»
KaHaA ocraacs eAuHbIM. [TopoGHas akycTuueckas cucrema obecre-
unBaeT 3ByK opmara Doulby Digital Surround EX nan DTS Surround
EX, xak B KuHOTeaTpax. Bo MHOrnX KayecTBeHHEIX cucremax 5.1, 7.1
1 7.2 MOXHO BCTPETHTH 3BYKOBEIE IPOIIECCOPHI, KOTOPEIE AGKOAUPYIOT
MHOTOKaHAABHBIL 3BYK B COOTBETCTBHH C OIPEACACHHBIMH (hOpMaTaMu:
AAst akycTHKH 5.1 — ato Dolby Digital, DTS u Dolby Prologic, a apas
7.1 u 7.2 — Dolby Digital Surround EX u DTS Surround EX. UmenHo
HaAMYHe ITOrO KOMIIOHEHTa 03BOASIET HCTIOAB3OBATh KOMITBIOTEPHYIO
AKYCTHKY AASI AOMAIIIHET0 KHHOTeaTpa.

OcHoBHBEIe XapaKTepucTHKH AC:

TOAOCA BOCTIPOH3BOAMMBIX 4aCTOT;

UYBCTBHTEABHOCT;

KO3(D(PUIMEHT rapMOHUK;

MOILHOCTB.

Moaoca Bocnpou3BoAuMEIX wacToT (Frequency Respon-
se) — 9TO aMIAMTYAHO-YaCTOTHAS 3aBUCHMOCTB 3BYKOBOIO AGBACHHS, HAK
3aBHCHMOCTb 3BYKOBOTO AQBACHUS! (CHABI 3BYKa) OT YaCTOTHI IIePeMeHHOTO
HaNpPsUKeHHs, TIOABOAMMOIO K KaTylike AuHaMuka. [loaoca wacror, Boc-
TPMHMMAaEMBIX yXOM YeAOBeKa, HaXOAMTCA B AnanasoHe ot 20 Iy a0 20 kI,

YyBCTBUTEABHOCTh 3BYKOBO# KOAOHKH (Sensitivity)
XapaKTepH3yeTcst 3BYKOBEIM AQBACHHEM, KOTOPOE OHa CO3AAeT Ha pac-
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K 1 M IPH NIOAQYE Ha ee BXOA IAEKTPHYECKOTO CHIHaAa YacTo-
# 1000 Iy 1 MmomuocTeio 1 BT. B coorBercTBHM ¢ TpeGoBaHUAMH
AHAGPTOB YyBCTBUTEALHOCTE ONPEAGASIETCS KAK CPeAHee 3BYKOBOe
eHHe B OIIPEACACHHOH IIOAOCE YacTOT. YeM BHILIe 3HaYeHHe ITOMH
epUCTHKH, TeM Aydie AC mepepaeT AMHAMHYECKHH AHANa3oH
arbHOM mporpaMMel. AC € BEICOKOH YYBCTBHTEABHOCTBIO AO-
aTO4YHO XOPOUIO BOCIPOM3BOAST KaK THXHE, TaK H IPOMKHE 3BYKH.
Koadpdpunuent rapmonux (Total Harmonic Distortion —
) OLleHHBAET HeAHHeHbEIe HCKayKeHNUsl, CBA3aHHbIe C MOSBACHHeM
BEIXOAHOM CHTHAA€ HOBBIX CHEKTPaABHBIX COCTaBAsommux. Koag-
(LIWEHT rapMOHMK HOPMHPYETCsi B HECKOABKHX AMana3oHaX 4acToT.
Janpumep, AAst BEIcOKOKavecTBeHHBIX AC Kaacca Hi-Fi aTot koaddu-
eHT He AOAJKeH Npesbinare: 1,5 % B Auanasone yacror 250... 1 000 Iy;
5% B Aanasose gactot 1000...2000 I'y 1 1,0 % B AManasoHe 4acToT
...6 300 I'1. Yem MeHbiie 3HaueHne KO3 UIHMEHTa rapMOHHK, TeM
yecrsenHee AC.
DaAekTpuueckas MomHOcTh (Power Handling), kotopyio
AepikuBaeT AC, SBAAETCH OAHOM M3 OCHOBHEIX XapaKTEePHCTHK.
HAKO HET NPSMOM B3aMMOCBA3H MEXAY MOIIHOCTBIO H KaueCTBOM
NPOM3BEACHHSA 3ByKa. MaKCHMaAbHOE 3BYKOBOE AQBACHHE 3aBHCHT,
K , OT HyBCTBHTEABHOCTH, a MOITHOCTE AC B OCHOBHOM ONpeAeAsieT
HaAEKHOCT.
CpeAH IPOH3BOAMTEACH BEICOKOKAYeCTBEHHBIX M AOPOTOCTOSIIHX
— ¢upmu Logitech, Defender, Sven, Microlab u psa Apyrux.
GoAee HHM3KOTrO Kaacca BrIyckaioT ¢upmut Genius, Altec, JAZZ
lipster.
HexkoTopeie MoAeAn KOAOHOK (hupMmel Microsoft nopkaouaoTcs
K 3BYKOBOI Kapre, a K nopry USB. B 3ToM cayuae 3ByK mocrynaer
KOAOHKH B UM(POBOM BHAE, @ €r0 ACKOAHPOBAHHE IPOH3BOAMT He-
o Chipset, ycTaHOBAGHHBIN B KOAOHKaX.

KOHTPOJIbHbIE BONPOCbI

1. Kakue ocHOBHbIE (hyHKLMI BLINONHAET 3ByKoBaA cucTema MK?

2. Kakue 0CHOBHbIE KOMNOHEHTLI BXORAT B COCTaB 3BYKOBOW Cv-
cremsi MK?

3. Vicxops U3 kakux cooGpaxeHuit BbIQENABTCA 4acToTa anc-
KPeTU3aumm CurHana B NPoLEcce aHanoro-uudposoro npe-
06pa3osaHnA?

4. MNepe4ncnuTe OCHOBHbIE 3TaNbI 8HANOro-UMdPOBOro U uMd-
PoaHanorosoro npeobpasosaHuii.
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- Kakue ocHoBHbIe NapameTpsi XapakTepuayioT Moayns 3anucy

. Kakum 06pasom nponssoautc matematuyeckoe mogenupo-

. Yem otnusaeTcn crpykTypa 4.0 BKYCTUHECKOM CUCTEMBI 0T 5.12

¥ BOCNpOM3BeaeHns 3syka?

Kakue npumensioTcs meToasl cukTesa 3ByKa?

Kakue dyHkumm BbinonHseT mogyns MUKLLIEPA U 4TO OTHOCUTCR
K 4UCNy Ero OCHOBHbIX XapaKTepUcTuK?

YCTPOWCTBA MOAr0oTOBKW 1 BBOAA
NH®OPMALIN

BaHue npu cospaqum 3D-3syka?

KNABUATYPA

Aast o6pabotky uHpopManuu ¢ nomomeio INK moAb3oBaTeAs AOA-
BBeCTH HHOPMAIHIO B KOMIBIOTEP. OCHOBHBIMH YCTPOHCTBAMH
A@ AQHHBIX M YTIPABACHHS CHCTEMO# SBASIOTCA KAQBHAaTypa, MBILLIb,
oiicTuK. LIIMpOKOe pacnpocTpaHeHHe MOAYYMAM TaKHe yCTpOMCTBa
opa WH(OPMALMHK, KaK CKaHep, [u(ppOBas KaMepa, AUruTaisep,
"OpHasi aHeAb.
Krasuamypa (Keyboard) sBAsieTCSi OCHOBHBIM YCTPO#CTBOM BBOAA
dopmanun B IK, xoTst MBI Bee Goable Geper Ha ce6s BEINOAHeHHE
HKIMH yIpaBACHUSA.
TIpuHUMN ASHCTBAS KAQBHATYPHI IOKa3aH Ha PUC. 6.1, a. OCHOBHEIM
€MEHTOM KAABHATYphl ABASIOTCS KAABHUIM, CHTHAA NIPH HaXaTUH
aBMIIN PETHCTPUPYETCS KOHTPOAAEPOM KAABHATyphl M MIePeAaeTcst
BHAE TaK Ha3kBaEMOrO CK3H-KOAa Ha MaTEPUHCKYIO nAary. CKoH-
— 3TO OAHOGANTOBOE YHCAO, MAaAIINE 7 GUT KOTOPOTO MPEACTaB-
MACHTH(HUKAIMOHHEIH HOMEp, NPUCBOCHHEBIN KaXXAOH KAABUIIe.
MaTepuHCKO# naate MK As TOAKAIOUEHMSI KAABHATYPHI Takxke
MCTIOAB3YeTCs! CTIeLHaAbHBIN KOHTPOAAED.
KOraa CK9H-KOA IIOCTYNaeT B KOHTPOAAEP KAGBHATyphl, HHHIMA-
3UpyeTcs annapaTHoe NpepeiBaHue, MPOLeccop MpeKpalaeT CBoo
M BEITIOAHSIET IPOLICAYPY, @HAAH3UPYIOUIYIO CKIH-KOA, CKIH-KOA
aHC(hOpPMUPYeTCsi B KOA CHMBOAA (Tak HassiBaembie KOABI ASCII). IMpu
v oGpabaTsIBalOmas MPoLeAypa CHaYaAa ONPeAeAsieT YCTaHOBKY KAa-
Ieii ¥ IepeKAloYaTeAei, YTo6kl IPaBHABHO NOAYYHTH BBOAMMEIH KOA
pumep, «» uan «D»). 3aTeM BBeACHHLIH KOA nomelaercsi B Gydep
aBHaTyphl, MPEACTaBASIONIMI COGO# 06AACTb NIaMATH, CIIOCOGHYIO 3a-
OMHHTE AO 15 BBOAMMBIX CHMBOAOB. KOHTPOAAED KAGBHATYDEI BHIIIOA-
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Knonxa

: Konraxral
Ha TIeYaTHON mAaTe

6
Puc. 6.1. Knasuatypa MNK:

@ — UPMHLMI ACACTBHS KAGBHATYPH; 6 — PaboTa KAABHATYPHL C MABCTMACCOBMIMH
ITHpAMI

HSeT (PYHKIMH CAaMOKOHTPOAS B TIpOLiecce 3arpysKu cucremst. [porecc
CaMOKOHTPOASI IPH 3arpyske 0ToGpakaeTcsi OAHOKPaTHEIM MHTaHHEM
TPeX HHAMKATOPOB KAGBHATYDHI.

TTo KoHCmMPYKMUBHOMY UCROAHERUIO KAABHATYPEI TIOAPA3ACASIOTCS
Ha KAABHATYPhl MEXaHHYECKHE, CO LIEAUYKOM, C MHKPOTIePEeKAIOYATeASIMH
# CEHCOpHEIe,

Krasuamypht mexanuueckue, noaymexanuveckue, mem6pankse Bii-
TOAHSIOTCS TaKUM 0GPas’oM, YTO TOA KaXAO#H KAaBHmIen HaXOAUTCS
WITHIPE, YCTAHOBACHHEIH BEPTHKAABHO, HHKHMIl KOHeI] KOTOPOTO BEI-

HEH B BUAE LITeMIeAs (KAefMa), M3rOTOBA@HHOTO H3 KOMIO3MIMH
bl C METaAAOM. HHJKe 3TOro pesMHOBOTO HITEMIEAs: HaXOAMTCS
ICTHHA C KOHTAKTHAIMH MAOIMGAKAMH, BEIIOAHEHHBIMH Ha [IeYaTHOM
\are. [Ipy HaXkKaTHH KAQBHIUM LITEMIEAb CONPHKACAETCS C KOHTAKT-
BIMH TIAOLIIGAKAMH (CM. pHc. 6.1, 6), 3aMEIKAeTCst INeKTPHYeCKas Lellb,
BOCIPUHMMAETCS KOHTPOAAEPOM KAaBHaTyphl. HepocTaTkoM Takoi
TPl IBASICTCS BHICOKAS TyBCTBHTEABHOCTb KAABHIIM K BUGpaIiy
pH Ha)KaTHH, YTO IPHBOAMT K MHOTOKPAaTHOMY OTOGPakeHHIO CHMBOAA
a 9KpaHe NPH TIeYaTH C BHICOKOH CKOPOCTBIO.
- Kaasuamypa co werkom BEITIOAHEHa Tax, YTO IPH Ha)KaTHH KAQBHIIH
MEeXaHHYeCKOoe COMPOTHBACHHE CTaHOBUTCSA TeM GoAblIe, yeM raytxe
a HaXKMMaeTcs. AAsi IPEOAOACHHST ITOTO CONPOTHBACHHS HEOGXOAH-
0 3aTPaTUTh ONPEACACHHYIO CHAY, TIOCAE HEro KAABHIIA HAKHUMAeTCs
erko. HaxaTue u OTHyCKaHWe KAQBHIIM CONPOBOKAQETCS ILEAYKOM,
CIOAa M HasBaHue. KAaBHaTyphl CO MEAYKOM NO3BOASIOT 06ecneuuTs
HHOCTh B TOM, YTO KAABMIIIA HAXKATA, a TO NOBHIIAET CKOPOCTH
Aa MH(OPMaIHH.
KraBuamypsl ¢ MUKPONEPEKAIONAMeARMU UMEIOT XapaKTepPHCTHKH,
aAOTMYHBIE KAGBHaTypaM co meAaykoM. Ho MuKponepekaiouaTeas,
TOM 4HCAE TepDKOHEI (repMeTHYecKue KOHTAaKThl), XapaKTepu3yloTcs
bliesi IPOYHOCTHIO H AAMTEABHBIM CPOKOM CAYXKGHI.
[Krasuamypet noaymexaxuteckue COACPIKAT IOMHMO METAAAHYECKHX
HTAKTOB IPOPE3NHEeHHEIH KYTIOA, YTO I03BOASIeT MTHOBEHHO BO3Bpa-
aTh HaXKATYIO KAGBHIIY B HCXOAHO® NIOAOJKEHHe.
. MeMOparHas KAGBUAMYpa (MHOTAA Ha3hiBaeMasi «IAEHOWHasi») —
eKTPOHHask KAaBHaTypPa 6e3 OTAGABHBIX MEeXaHHHECKUX ABHIKYIIMXCS
eii, BEINIOAHeHHasi B BUAE NAOCKO#, OOBIYHO r’HGKO#, MOBEPXHOCTH
HaHeCceHHbIM Ha Hee PHCYHKOM KaasuuL Kak mokasaHo Ha puc. 6.2,
teMGpaHHas KAaBHaTypa OOGbIYHO COCTOMT M3 Tpex caoes. Ha AByx
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M3 HUX HaHeCeHbl MPOBOAAIIIHE AOPOXXKH. TpeTHit, H30AMPYIOUMI CAO
ABASIETCS PASACASIOLIMM. B MecTax, rAe pacnoAaraioTcsi KAGBHIIH, Ok
HMeeT BHIPe3kl, O3BOASIONIHE AOPOXKKAM BEPXHEro M HHKHEro CAOeR
CONPHUKACATHCS NPH HaXkaThH. [TpH Ha)KaTHH OAHOM M3 KAABHII 3aMEl-
KalOTCSi KOHTaKTHhIe MeMOpaHEl B (hopme AMCKa. 3a BO3BpaT KAABHII
OTBeYaeT Pe3UHOBLII «KyTIOA», oGecneunBasi GeCUIyMHOCTb KAGBHATY]D
TaKOro THIIA.

MemGpaHHas KAaBHATypa sIBASI€TCS CaMoi paclpOCTPaHEeHHO
M3 BCEX M0 NPUYMHE HU3KOH CTOMMOCTH H3TOTOBACHMS H OTHOCHTEAL-
HO HEBLICOKOTO YPOBHS LIyMa, H3AGBAEMOro KAGBHIAMH NPy HaGope.

Pa3sHOBMAHOCTEIO MeMOPaHHBIX KAABHATYD SIBASIIOTCS KAGBMATyDhI
C HOKHUYHBIM MEXQHU3MOM KAABMII, KOTOPBE B OCHOBHOM HCIOAL-
3yl0TCsl B HOYTOYKax. O6ecneunBaiorT GoAee POBHbIN BEPTHKAAbHEIi
XOA KA@BHUI M OTCYTCTBHE 3aeAaHMil. AOCTHIaeTcs 3TO 3a CHeT TOro,
4TO KAQBHIIM 3aKPENASIOTCS C OMOUIBIO ABYX NAGCTHKOBBIX AeTaAeii
(kpenAenwit), 06pasyIOMMX «HOXHHIBIY. BAAroAapst TAKOMY MEXaHH3MY
AOCTHTaeTcsi PABHOMEPHOCTb Ha)KATH, T. €. CTAHOBHUTCS He TaK BaJKHO,
B KaKyl0 YaCTh KAABHIIM HAXKaAH, B IEHTD MAM ee Kpai, CHAG HaXkaTHsi
BCETAA MOCTOSIHHA.

TIpHHIUN A@HCTBHS CEHCOPROU KAGBUAMYpPH OCHOBAaH Ha yCH-
AEHHH Pa3sHOCTH NMOTEHLUAAOB, IPHAOKEHHON K YYBCTBHTEABHOMY
3AeMeHTy. YHCAO 3THX JAEMEHTOB COOTBETCTBYeT YHCAY KAABHIIE.
B KavecTBe YyBCTBUTEABHEIX JA@MEHTOB MCIOAB3YIOTCS TOKONPOBO-
AdllIHe KOHTAaKTHhIE MAOLGAKH B BHAE, HaDUMep, OAHOTO MAM ABYX
NIPSIMOYTOALHUKOB, Pa3AeAeHHBIX HeGOABIIMM 3a30poM. B MomenT
KacaHWs MaAbleM KOHTAKTHBIX MAOMAAOK CTATHYECKHH MOTEHIHaA
YCHAMBAETCs CIEIMAABHOM CXeMOi, Ha BEIXOAE KOTOPO# (hOPMUPYeTCst
CHTHAA, QHAAOTHYHBIH CHTHAAY, BOSHHKAION[EMY DU HAXKATHN KAABHILIH
OGLIYHOM MeXaHHYeCKO# KAaBHaTyphl. CeHCOPHEIE KAGBHATYPHI CaMble
AOATOBEYHbIE, IOCKOABKY B HHX OTCYTCTBYIOT KakKHe-AMGO MexaHude-
CKHMe IAeMeHTHl ¥ HH(OPMAIHs O HaXKaTHH «KAABHIIN» (POPMHUpYyeTCs
TOABKO 9A€KTPOHHKOM.

ApaiiBep KAGBUGMYPb CAYKUT AASL OTOOPaKeHHS Ha IKpaHe Ha-
OpaHHOM Ha KA@BHAType HHAOPMALHK H OOKIYHO ABASIETCA COCTABHOIM
YacThIO AI0GO# ONepalMOHHOM CHCTeMBL.

KOHCTPYKTHBHBIX pelleHuil KAaBHATypPhl MHOXECTBO.

SproHomuteckas KAapuamypa oTBedaeT TpeGOBaHUAM IPrOHOMHKH,
T.€. BBIOAHSI@TCS B COOTBETCTBHM C 3PrOHOMHYECKAMH [OKA3ATeAIMH,
T.€. C HeOGXOAMMOCTBIO COOTBETCTBHSI HOBEIX KAABHATYP COBPEMEHHBIM
TPeGOBAHMAM MEAMUMHEL [TOSBHAOCH MHOKECTBO HOBHIX «3PrOHO-
MHYECKHX» KAAQBHAaTypP CaMEIX IIPHYYAAMBBIX (POPM: «Pa3AOMaHHEIX»
HAABOE, H3OTHYTHIX, CHAGKEHHBIX IIOACTABKAMM AAsl KMCTEH PyK.

[KAaBuamypbt ¢ GONOAHUMEALHBIMU BO3MOKHOCMAMU BEITIOAHSIOTCS
) BCTPOCHHBIMH KAABKYASTOPOM H HaCaMH, NOACBETKOM, MaHMIIyAs-
amy, 0GAGAAIOT BO3MOKHOCTEIO NIePeIPOrpaMMHUPOBAHHS KAABHIIL
BTHMEAMIHEIE MOAGAM MOTYT BKAIOUATh GOA€e ASCHTH AOTIOAHM-
KHOTOK, BEIIOAHSIOIMX TaKHe ONepalyH, Kak: yMeHblIeHHe
eAMYeHHe 'POMKOCTH 3BYKa, ITYCK/Nay3a BOCIPOM3BEACHHS 3BYKa,
, TPEK BIIePeA ¥ TPeK Ha3aA AS IIPOrPaMMHEIX IA€EpOB. Wnrepuer/
(UCHBIE KHOTIKM KAQBHATYPBI CAYXKAT At GICTPOTO Bbi30Ba Gpayaepa,
9TOBOJ IPOrPaMMBI, OMCKA (haiAOB, @ TAKIKE AAS IEPeX0Aa Ha npe-
AYILHI U TIOCACAYIOLLMI CAHTHI.
~ BecnpoBogHble KAaBuamyphl CTaAM AOCTATOYHO PacHpOCTPAHEHH!.
CcopepXaT MH(PAKPACHBIH HAM PAAMONEPEAATIHK, IIPH ITOM NpH-

 BrewHue KAGBUGQmypbl A KAPMaHHBIX TK (KIIK) BenmyckaiooTcs
caMOM Pa3HOOGPa3HOM HCNIOAHeHMH. Hampunmep, ouu MoryT GITh
rUOKIMI TKaHeBBIMH, CBopaunBaroumucs Bokpyr KITK; MoryT OsiTh
NOAHEHBI CTOAb MUHHATIOPHBIMH, YTO IOMEIIAIOTCS B OAHOM PyKe npH
4aTaHHM APYTOil. BHEIHME KAGBHATYPH BBITYCKAIOTCS Pa3boPHEIMU
TPAaHCMOPTHPOBKM M AETKO COGMPAIOMMMACH Al 06pa3oBaHus
aBMaTypel OOLIMHOTO pasMepa.
[KAGBUGMYPBL CO CHUMBIBAIOWUM YCMPOUCMBOM B BUAE IIPHAAraeMoro
a @ MAH BCTPOEHHOTO AATYMKA HCIIOABL3YIOTCS AASI CHHTEIBAHUS
ITPUXKOAOB MAM HH(OpPMAIMK C MarHUTHEIX KapT.

TIOAKAIOUEHHE KAGBHATYPEI K KOMITBIOTePY BBIOAHSIETCS C IOMOLIBIO
nopra USB.
HauGOABIIMM YCTIEXOM Ha POCCHICKOM PHIHKE MOAB3YIOTCS KAABHa-
yPhl TAKMX TPOM3BOAMTEAEH, Kak Logitech, Microsoft, Genius, Adtech,
Defender, Sven, Gembird, CBR 1 psip APyTHX.

ONTUKO-MEXAHUHECKVE MAHUNYNATOPbI

6.2.1. Mbiwsb

MbIIIIb KAK IepBBIi B MHPe MAHHIYAATOP GbiAa M30GpeTena B 1968 r.
- Ayraacom DHreas6apToM. HeoTbeMAeMO# COCTaBASIONIeH KOMIbIOTepa
Apple Macintosh ona crara B koHne 1970-X IT., HOCKOABKY MMEHHO
3TOT KOMIBIOTEp GBIA YKOMIAGKTOBAH IOAHOUBETHBIM IpaHyecKiM
uHTep(deiicoM, TAe NOAB30BaTeAb OTAABAA KOMAaHABI, MIEAKAs Mbum:lo
N0 3HauKam-muKTorpammam. [ockoasky K noayuna rakoit uurepdeiic
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nepemererus

Baaux

TOPH3OHTaABHOTO

Puc. 8.3. Mpurumn pectams mexarnseckon MbiLn

TO3XKe, MBIIL B coctase ITK NOSABHAACE TOABKO B cepeanse 1980-x rr.
Bumecre ¢ Tem B nepsrix coperckux SBM YCTPOWCTBO aHAAOrMYHOTO
AEHCTBHS Ha3BIBAAOCE «KOAOGOK»,

l.ke KOMIILIOTEPHEIE MAILIK HMEIOT B CBOGM COCTaBe PHA KOMIIOHEH-
TOB: KOPNYC, MevaTHaf MAATa ¢ KOHTAKTaMH, MHKpPOTepeKAIoYaTeAr
(xHOMKH), KoAeco(-a) MpoKpyTKH.

o npuauymy Aeficreus Mumm TOAPA3ACASIOTCS HA MEXaHUYECKHe,
ONTHYECKHE, Aa3ePHEe, TPEKGOA-MEINIH, THPOCKOTHIECKHe,
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. Hauboree nonyAsipHbl MeXaHHYeCKHe, ONTHYECKHUE W Aa3epHEIe
.

| MeXaHU4ecKas Mbilith COCTOMT H3 CAGAYIOIMX OCHOBHBIX SA€MEHTOB.
MOKHE IAOCKOCTH KOpITYCa MBIIIH HAXOAMTCS OTBEPCTHE, KOTOpoe
BIBAETCS NMOBOPOTOM NMAACTMAcCOBO# maiGul. ITop maiboi Ha-
7 IapuK AHaMeTpoM 1,5...2,0 CM, H3TOTOBACHHBIH U3 MeTaAAd
OBHIM NMOKpHITHEM (puc. 6.3). B HENMOCPEACTBEHHOM KOHTaKTe
[aPHKOM HAXOAATCS BAAMKH. [TpHYEM TOABKO OAMH M3 BAAMKOB CAY-
AASL YIDABACHMS IIAPHKOM, & ABA APYTHMX BaAMKa PerHCTpUPYIOT
aHMYEeCKHe NepeABHKeHUs Muluu. [Ipn nepeMemeHuy Melin
KOBPHKY IUAPHK NPHXOAMT B ABUJKEHHE M BPAlljaeT CONPHKACA0-
ecst ¢ HUM BaAMKH. OCH BpallleHHs BAAMKOB B3aHMHO-TIePIIeHAM-
yASpHBI. Ha 3THX OCAX YCTAHOBAEHHI AMCKH C IIPOPE3siMH, KOTOphIe
pamaioTcs MeXAY ABYMS IAGCTMacCOBEIMM HOKOAsSMH. Ha oaHOM
OA€ HaXOAMTCS HCTOYHHK CBETa, a Ha APYTOM — (DOTOUYBCTBHTEAL-
aaeMeHT (oTopmop, oropesucrop uan pororpansucrop). C no-
10 TaKOro (hOTOAATYHKA PACTPOBOTO THMA TOYHO ONPEACASeTCS
HOCHTeABHOE TepeMeneHne Muiy. C NOMOIIBIO ABYX PacTpPOBBIX
4AKOB YCTAHABAMBAETCS HANPAaBACHHE MePeMeleHns MBIIH (110
eAOBAaTEABHOCTH OCBeLIeHHs (DOTOYYBCTBHTEABHBIX IAEMEHTOB)
‘CKOPOCTb NepeMeN[eH s B 3aBHCHMOCTH OT YacCTOThl MMITYABCOB.
(ITYABCHI C BEIXOAA (DOTOUYBCTBHTEABHEIX SIAEMEHTOB TIPH TOMOLIA
MHKPOKOHTpPOAAepa npeobpasyiorcs B coBMecTuMble ¢ [TK panHbIe
M IIePeAAIOTCS Ha MaTePHUHCKYIO MAATY.

MexaHHYECKHE MBIIIH, Ha3LIBAIOTCS Ile ONTHKO-MEeXaHHYeCKHMU
3a cueT (POTOIAEKTPHYECKOro CheMa HHpopManuy.

B onmuuecKux Mbiuax HCTIOAB3YeTCs TaK Ha3hiBaeMasi TeXHOAOTHS
ONTHYECKOH KOPPEASIINH, B KOTOPOit HeGOABIIIas BUAEOKaAMepa C 4acTo-
TOit 06BI4HO GoAee 1 KMy mpou3BOAKT hoTorpadupoBaHne NOBEPXHOCTH,
IOACBEYEHHOM CBETOAMOAOM, H, CPABHHBasl MO KaApaM M30GpakeHus,
‘OnpeAeAsieT HaNlpaBAeHHe NepeMeleH st Mbimn. [T0BepXHOCTS, M0 KO-
“TOPOJi NepeMeIaeTCsi MBI (TKaHb, APeBO, MAACTHK HAM CTIeI[HaABHBIH
KOBDHK), OGBIYHO MMeeT MUKPOHEPOBHOCTH. DTH MHKPOHEPOBHOCTH
OCBEIIAIOTCs CBETOAHOAOM, YCTAHOBAGHHEIM TOA HEGOABIIHM YTAOM
K NIOBEPXHOCTH (PHC. 6.4), H3-3a Yero MHKpPOHEPOBHOCTH OTGPaCcEIBalOT

Puc. 6.4. MpUHUMN AEACTBUA ONTUHECKON MBILLN
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OTYETAMBEIE TEHH, KOTOPEIe (PUKCHPYIOTCS KaMepoit Muln# 1 o6paba-
THIBAIOTCS CHELHAAN3HPOBAHHON MUKPOCXEMOI.

B onTHyecKuX Mbllax 0GLIMHO MPHMEHSIOTCS CBETOAHOABL C MHHO
BOAHBI, COOTBETCTBYIOIeli KPacHO# 0GAACTH CIIeKTpa, Tak Kak OHM
ACIIeBhl, @ TaKXe KpeMHHeBke (POTONPUEMHHKH, KOTOPEIe HMEIOT
BBICOKYIO YyBCTBHTEABHOCTh HMEHHO B 3TOM 0GAacTH cmekrpa. Hepo-
CTaTOK ONTHYECKHUX MbILIeH — NOBLIIEHHAs NOTPeGAseMas MOIHOCTE
110 CPaBHEHHIO C MEXaHHYECKHMH M Aa3ePHBIMH.

AasepHas mbis — GOAGe YCOBEPIIEHCTBOBAHHAS MOAEAB ONTHYE-
CKOit MBIIIN. B Aa3epHBIX MBIIIAX AASI IOACBETKH TOBEPXHOCTH HCTIOAL-
3YeTcs He CBETOAMOA, @ MHGPAKPACHKIN AA3ePHEIH AHOA, TOACBEYHBA-
0L IOBEPXHOCTL. M3-3a KOT@PEeHTHOCTH Aa3epPHOTO H3AYYeHHS (o-
KYCHPOBKa Ha paGoueli 0BePXHOCTH OCYIIECTBASIETCS TOPA3A0 TOYHEee
M AAst paGOTEI STOM MBI TPEGYIOTCS MHKPOHEPOBHOCTH MIOBEPXHOCTH
TOPA3sA0 MEHbINEro pasMepa, 4eM 3T0 HEOGXOAUMO AAS ONTHYECKOM
MBIIIH. Aa3epHOi MBIIH TPeGyeTcst ropasA0 MEHbIIEe SHEPruy AAS Pa-
GOTHI, @ TOYHOCTH CYMTHIBAHUS AGHHBIX ¢ Paboyeil IOBEPXHOCTH y Hee
TOPasA0 BHILIE, YeM Y ONTHYECKOI MBIIIA.

TpekGOA-MBilL — YCTPOHCTBO, B KOTOPOM MCHOAB3YeTCS BHITYKAIA
mapuk — «Trackball». YcTpoiicTBO TpekGOAa OYEHB CXOXKe C YCTPOil-
CTBOM MEeXaHHYeCKOM MBIIIH, TOABKO IIap B HeM HaXOAMTCS CBepXY MAH
cOoky. [Npu Bpamenun mapa caMo YCTPOMCTBO ocTaeTcst Ha mecre. Lilap
3acTaBAsieT BPAIIATHCA ABA BAAWKA, IepeMelienye KOTOPEIX PerucTpy-
PYeTCSi ONTHYECKHMH AATYHKAMH TIeDeMeIIeHMs.

Tupockonuveckue Mblwu ¢ TIOMOUIBIO BCTPOEHHOTO THPOCKONA, M3~
roToBAeHHOro no MEMC — TeXHOAOIMH, ONPEAEASIOT MapaMeTphl
ABWKEHWS PYKH TIOAL30BaTeAsl He TOABKO 110 NIOBEPXHOCTH, HO H B
npocTpaHcTBe. [MPOCKOMMYECKYIO MBILIB MOXKHO HCIIOAL30BaTh Kak
OOBIYHYIO MBILIL M KaK YKa3Ky Ha GoAbIIOM 3KkpaHe. Takas MbIlb He3a-
MEHHMa NIPH AeMOHCTPAlMH NPe3eHTalMK Ha GOABIIOM 3KpaHe.

ITo npunyuny nogxAlOueRUA K KOMNBIOMEPY MBI MOKHO MOA-
Pa3sAGAUTB Ha NPOBOGHbIE, CBA3aHHBIE C KOMIBIOTEPOM IAEKTPHYECKUM
KabeaeM («XBOCTaThie» MbILIH), ¥ GECKOHMAKMHblEe (6eCIPOBOAHEIE,
«6ecxBocThier). BecnpoBogHbie MbuU — 3TO WHMPAKPACHBIE HAK
PAAMOMBILIH.

Hngpakpacras bk HyHKIHOHHPYET aHAAOTHYHO MABTY AMC-
TaHIMOHHOTO YNPAaBACHHS TEACBH30pa. AASi 3TOrO Ha KOMIBIOTEpe
YCTaHABAMBAETCS NPHEMHUK HHPPAKPACHOTO H3AYYeHMs. ABHKEHHE
MBILIH PErHCTPHPYETCS PACCMOTPEHHBIMM PaHee MeXaHH3MaMu | 1pe-
obpasyercs B MH(pPAKPaCHbI CHTHAA, KOTODHIH 3aTeM nepeAaeTcs
Ha IpUeMHUK. AAst Tepepaun HH(PAKPaCHOTO CHIHAAA IPOCTPAHCTBO
MEJKAY NePeAATIMKOM MEIIM ¥ NPHEMHHKOM KOMILIOTEPa He AOAJKHO

KPHIBATECS, HHAYe MBIl GYACT He B COCTOSIHMM I1ePEeAATh CHIHAA
TK. UudpakpacHbie MBIIITH paGoTaloT OT OGBIMHO# GaTapernku.
Paguompiiub 0GecneunBaeT nepeAayy HHGOPMALMH OT MBILH C 1O~
IIBIO paAMOCHTHAAA. [IpH 3TOM HeT HeOGXOAMMOCTH B CBOGOAHOM
MPOCTPAHCTBE MEXAY NPHEMHHKOM M IIePeAATYHKOM. PapuoMsiis
mepeAaeT AAHHBIE C NOMOUIBIO PAAMOBOAH Ha HeGOABIION NPHEMHHK,
KOTOPBI [IOAKAIOYEH K pasbeMy KOMIbioTepa. [TuTaHne paAHOMBIIIH
A lecTBAsIeTCSl OT GaTapeek B ee KopIyce.

YeTpolicTBaMHM BBOA@ CHTHaA@ MBIIIH SBASIIOTCS KHOIKH, PacroAo-
JKeHHbIe Ha Hel. B 3aBHCHMOCTH OT MOAEAM MLIIIM Ha Heil uMeercs
OT ABYX AO YeThIpeX KHOMOK.

OyHKIMOHAABHOE Ha3HAYeHHe KHOTOK MBIIIH Pa3AHYHO M 3aBHCHT
OT BBITIOAHSIEMOTO TPHAOKeHHMs. [TOMUMO KHOMOK MHOTHe MBILH 060py-
AOBaHBI CIIe{HAABHEIMH YCTPOHCTBaAMM AASt GBICTPO# IPOKPYTKH (CKPOA-
AuHra) okoH. Hauboaee yAOGHEIM U MPOCTHIM SBASETCS CKPOAAMHT C 110~
MOLIBIO KOAEC, KOTOPEIM 06eCredHBaeTcsi GOABIIMHCTBO MOAGASH MBILIH.
MEILIH NOAPA3ACASIOTCA RO cnocoly nogxalouenus K IMK: noaxaio-
waeMmbie K PS/2 nopTy 1 MBIIIH, TOAKAIOYaemsle K nopty USB.

Hapsiay ¢ 9ProHOMMYECKMMH KAQBHATYPAMK HA KOMIBIOTEPHOM
PHIHKE NOSBHAHCH IProOHOMUHECKUE, IPUIYAAMBO H3OTHYTEIE MBIIIH,
opMa KOTOPEIX IPH3BAHA CHU3MUTH HArPY3Ky Ha KHCTh MOAB3OBATEAS.
KpoMme TOro, BHITYCKAIOTCS MBIIIM Pa3sAHYHON NPHYYAAMBOH (HOPMEL,
AONIOAHMTEABHOE Ha3HAYEHWE KOTOPHIX — CO3AATH Y TIOAL3OBATeAs
TIOAOKHTEABHBIH IMOIHOHAABHBI HACTPOIA.

Ba)KHOIT XapaKTepPUCTHKON MBILIN SIBASIETCA paspewenue, usMepsie-
MOe YHCAOM TOYEK Ha Al0itM (THA uam dpi — Dot Per Inch). Paspemenue
900 THA O3HaYaeT, YTO NpHM NepeMelleHHH MLILIN BIPaBo Ha 1 AlofiM
TPUBOA MOAyYaeT HHGOPMAILHIO OT MHKPOKOHTPOAAEPA O CMeIeHHH
Ha 900 eAMHMI] BIPaBO.

OCHOBHBIMH POH3BOAHTEASIMH MBIIEH ABASIOTCA KOMIAHAM
Microsoft, MitsumiA4Tech, Logitech, Genius, Razer.

6.2.2. [xonctuk

Axoticmux (joy stick) — yCTPOHCTBO BBOAA MH(OPMAIUH, BEITIOA-
HEeHHOE B BHAE PYKOSITKH YITPaBAEHHS, KAualoUIylocs B ABYX MAOCKO-
cTx. B OCHOBHOM AXKOWCTHK HCTIOAB3YETCS A KOMIBIOTEPHBIX MIP.
AXONCTHK AeT BO3MOKHOCTb YIIPABACHHS BHPTYaABHBIM 0GBEKTOM
B BUPTYaABHOM TPEXMEPHOM MPOCTPAHCTBE (KOOPAMHATHI MO OCAM
«X—Y—Z»). HakAOH pyYKH BIepeA-Ha3aA dalle BCero NMPHUBOAMT
K M3MEHEHHIO BHPTYaABLHON OCH «Y», BAGBO-BIPABO — K H3MEHEHHIO
BUpTyarbHOH ocH «X». [TOMHMO KOOPAMHATHBIX oced «X» u «Y», He-

207





image106.jpeg
KOTOPBIe AJKOMCTHKM CHOCOGHEI IPEAOCTABASTE KOOPAMHATEI OCH «Z»,
NOCPEACTBOM BpAllleHHsi PyYKH AKOHUCTHKA BOKPYT ee 0CH (pacipo-
CTpaHeHHOe Ha3BaHHE «TBHCT») AHGO C MOMOIILIO AOTIOAHHTEABHOTO
YTPaBASIOLIEro 3AeMeHTa Ha OCHOBaHMM AXKOWCTHKa. [Tporpammuoe
obecreyenne, NOAYYHB HH(POPMAIHMIO O KOOPAMHATAX «X—Y—Z», MO~
3BOASIET IOAB30BATEAI0 YNPABAATE HEKHM BHDTYaABHBIM OGHEKTOM,
orobpakaeMbiM Ha MOHHTOPe. Ha pyuke AJKOMCTHKA M €10 OCHOBaHMH
OOBIYHO PACIOAAraloTCs KHOMKH, IEPEKAIOYATeAH, CAAHACPEI ¥ APYTHE
YTPaBASIONINE IAEMEHTEl PA3AHYHOrO Ha3HaueHHs.

Panee AKOMCTHKH NOAKAIOYAAKCE K [TK yepes HrpoBoit nopt, B AaAb-
He#IeM MPOH30IIeA NePexoA K CTaHAAPTHOMY HHTepdeiicy USB.

AKOHCTHKH GHLIBAIOT AHAAOTOBEIMH H IH(POBEIMH,

Ananrorossiil gyxolicmux noceiraer B [1K aHaAOrosuiit CHrHaa —
TepeMeHHEIH IAeKTPHYECKHI CHTHAA ONPEACACHHOTO HaNpsKeHHs
# cuAR ToKa. CHrHaa oGpabaThiBaeTcss KOHTPOAAEPOM M MIPOLIECCo-
POM, a AaAslIIe, YXKe B U(POBOM BHAE, HCIIOAL3YETCs IIPOrPaMMHBIMH
unTepgeiicamu. CymecTByeT HECKOABKO TEXHOAOTHI aHaAOTOBhIX
AJKOMCTHKOB:

® NOmMeRyuoMemp W GHAAOroBo-yugpoBoll npeo6pasoBamesr AOCTa-

TOYHO NMPOCTOE KOHCTPYKTHBHOE pemienne. OAHAKO HMEIOTCs BLICO-

Kue TpeGoBaHus K KauecTsy nutanus u ALITT, cam AaT4mK mpH 3TOM

HEAOCTATOYHO AOATOBEYEH;
®  3HKOgep — ONTHYECKHIi AATYMK AaHAAOTHYEH TeM, YTO IPUMEHSIOTCS

B MEXaHHYECKHX KOMIBIOTEPHBIX MEIMIAX, 0GeCTIeYHBaeT OYeHb YeT-

KHil XOA, AOATOBEUYeH;
® MeH30MempuuecKue gamuuKu — MNPUMEHSIOTCS B HOYyTOYKaX, OAHA-

KO B MIPOBBIX YCTPONCTBAX PACHPOCTPAHEHMs He MOAYYHAH. TeH30-

AATUHKH NIPAKTHYHE! TOABKO KOTAG AKOHCTHK HaAeKHO NPHKDPYdeH

K CTOAY;
= onmuveckas mampuya. Takue AXKOHCTHKH AGHCTBYIOT aHAAOTHYHO

ONTHYECKOW MBIIIH, MTPHMEHHMBI TOABKO AASL YCTPONCTB C HeGOAB-

LM XOAOM PYUKH H COBMEIIAIOT BEICOKYIO TOYHOCTB C BHICOKOH Ha-

AGXKHOCTBIO;
®  MArHuUmHbe gamuuKu — MardHMTOPe3HCTHBHLIE M Ha 3(pekre Xoa-

Aa, Te u ApyTHe HapeKHEI H AOATOBEYHBIL,

Lugpossie gxoiicmuku NOAAIOT Ha KOMIBIOTED yKe UU(POBOi
CHTHaA, KOTOPEIHA GBIA CreHepHpOBaH CaMHM AJKOHCTHKOM. I1pu aToM
Takue AKOWMCTHKH Halle BCero TOXe MCIOAB3YIOT NOTeHIHOMETpE,
HO MX aHAAOTOBKIN CHIHaA Ol POBLIBaETCS BHYTPH yCTpoiicTsa. [Tpe-
MMYIIECTBOM TaKOrO PelIeHHs ABASETCS TO, YTO @aHAAOTOBEIN CHTHAA
npeBpaiaeTcs B {UGPOBOil A0 TOro, KaK OH NMONAAET B HIPOBOH TIOPT,

KOTOPKIii HAXOAHTCS BO BHYTPEHHEM IPOCTPAHCTBE KOMIBIOTEPA, TAe
PUCYTCTBYeT MHOTO 3A€KTPOHHBIX IIYMOB.

- CymecTsyIoT Takxke ONTHYECKHe AJKOMCTHKH. B onrTuueckom AXoi-
e BMECTO NMOTEHIHOMETPOB MCIIOAB3YIOTCS ONTUYECKUE CeHCOPH,
aAOTHYHBIE TeM, KOTOPhIe NPHMEHSIOTCS B ONTHYECKMX MBIIIKAX.
HaA Ha KOMIBIOTEP NOAGeTCs B MG POBOM BHAE, KaK H Y IM(pPOBLIX
OFICTHKOB, HO IIPH 3TOM ONTHYECKHE CHCTEMBI CYUTEIBAHUS He NOABEp-
bl MEXAHHYECKOMY H3HOCY, KaK 3T0 HMeeT MECTO Y OTeHIMOMeTPOB.
ITo HA3HAYEHUWIO BEIACASIOT CACAYIOIIME THITEL AXKOMCTHKOB!

| reliMnagsl — yHMBEPCAAbHBIE MTPOBEIE KOHTPOAAEDHI, MOAXOAS-
1He AAS AJOGBIX HT'P ¥ COCTABASIIOLINE TIOAABASTIONIee GOABIIHHCTBO
YCTPOHMCTB, PACYTCTBYIONMX Ha PhIHKE;

PYAU C NegaARMU — MIPOBBIE KOHTPOAAEPEI, HCIIOAB3YeMbIe TOALKO
S ABTOMOOHABHEIX FOHOK, AXKHIIOB M ADYTHX MAlllMH, TA@ HeT Bpa-
maromencs GaurHu;

camoremubie gKOUCMUKY — MCIIOAB3YIOTCS AL BCEX BHAOB CaMo-
AeTHEIX MID, @ TAakKe A (CTPEASAOK» M AIOGBIX APYTHX MIP, HO
TOABKO [IPH YCAOBHH, YTO CA€Ba (MAHM CIIPaBa) Ha OCHOBAHHH AJKOi-
CTHKA NPUCYTCTBYIOT KHONKHM A\l [IOBOPOTA OPYXKHS (MAM Gawism).
OTAeABHBIE MOAGAH AXKOMCTHKOB MMEIOT CBOe06GpasHylo «06paTHyio
BI3b»: [IPA HCIIOAB3OBAHMM MX A «CTPeABOBI» pyuKa Aaer adpexr
«OTAauM», KaKasi GbIBaeT y HacTOAIIEro opyxus. Hekoropsie MopeAr
06ABAQIOT OIIYTHMEIM CONPOTHBACHHEM, HMHTHDYIOUMM yIIPaBACHHE
'HAaCTOSIMM ACTATEABHEIM aNNapaToM M NO3BOASIOWHMM GoAee TOYHO
TYAHPOBATh IlepeMellieH e BUPTYaABHOTO OGheKTa.

AupepaMu phIHKa AKOHCTHKOB B Poccun siBAsiioTcst pupmel Quick
10t u Genius.

CKAHEPbI

-— —_—

6.3.1. MNpuHumMn peicTeus u Knaccuukaumns
cKaHepoB

Ckanep (Scanner) — ycTpoiicTso BBoAa B 9BM undoOpManuu B BHAC
eKCTOB, PACYHKOB, CAaiA0B, (hororpadmii Ha MAOCKHX HOCHTEASX,
a Taxke H306paxkeHHs 0GbeMHBIX 0GBEKTOB HeGOABIIMX Pa3MepoB.
‘MeToaA CKaHMPOBAHMS MCIIOAB3OBAACS NpH nepeaade dororpaduye-
‘CKuX H306pakeHui 110 Teaerpady eute B 1850 r. [Nepsbiit 4epHO-GeAbli
‘ckaHep GulA co3paH B 1863 r., a nperHoit — B 1937 r.
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ABoutHOe KOgupoBanue rpaguieckoit uHpopMayuu npeAcTaBAseT
€oG0it AOCTATOUHO CAOXKHBIi IIPOLECC, IOCKOABKY TaKas HH(OpMAIHs
BeckMa pasHooGpasHa: OT NPOCTLIX YepTexei A0 BHAeODHAEMOB. OA-
HaKo A10bas rpaduveckas MHMOPMAHS HA SKpaHe MOHMTOpa IpeA-
CTaBASIETCS B BUAC M300PaXXeHus, KOTOpoe hOPMHPYETCs H3 TOYeK
(muKceroB). B cayuae o6uaHOrO 4epHo-Geaoro naoGpaxenus (6es
TPaAAIIHIA CEPOTO 11BeTa) KAXKAAS TOUKA SKPAHa MOKET MMETh AHIIIb ABA
COCTOSHHS — «dePHas» UAH «GeAasi», T.e. M5 XPaHeHHS ee COCTOSHHS
HEOGXOAUM OAMH GuT.

Lisetrre u306paxennus Moryr umers PasAMYHYIO AYGHHY 1BeTa,
OHpeAeAReMyIO YHCAOM GUTOB Ha TOUKY: 4, 8, 16 uAn 24. Kaxagiit et
MOJKHO paccMaTpHBaTh KaK BO3MOXKHOE COCTOSIHME TOYKH, M TOTAQ
110 hopmyae N = 2/ MOXeT GHITH BEIMHCACHO YHCAO 1BeToB, oTo6Gpaka-
€MBIX Ha 9KpaHe MOHHTOPA.

PasMep H306pakenis ONPeACASIETCS YHCAOM TOUEK 10 FOPH3OHTAAK
¥ 10 BEPTHKAAH. B COBpeMEeHHBIX MepCoHaABHEIX KommneioTepax (ITK)
HMCHIOAB3YIOT CACAYIOLIHE Pa3Mephl H300pakeHHs HAH paspelaouiye
€nocoGHoCTH dKpaHa: 640 x 480, 800x600, 1024x768 u 1280x 1024,
16001200, 1920x 1080, 3840x 2160, 7680 x 4320. .

Ipagpuueckuii pexum BriBoga usobpaxenus na IKPAH OTIpeAeAsi-
©€TCs paspelalouied ClocoGHOCTEIO 9KpaHa U IAYGHHOI Bera. MoAas
MH(OPMALHS 0 BCeX TouKax H306paXKeHNs!, XPaHSIAACS B BHACOMAMS~
TH, Ha3LIBaeTCs 6umoBoll Kapmoii u306paxenus.

Anst hopMupoBanus Ha IKpane MOHMTOPa rpacuuecKoro n3obpa-
PKeHHs AI0GOTO THIIA B BUACONIAMATH KOMIIBIOTEPA AOAXKHA XPaHHUTE-
f‘x x;ﬂdmpuanuz (:h, KaXAOH ero Touke, rayGuse ee nsera. HeoGxoau-

B AASL 3TOTO OGBEM B! YHTHL
—— MACONIaMATH pacc! BAETCS CACAYIOUIUM

O6nem BuAcOnaMaTH = YHCAO TOUEK X Thy6una nsera.

Hanpumep, arst rpacdpuseckoro pesxima 800 x 600 Touek u TAYGHHE!
usera 16 6uT Ha TOUKy TpebyeMblit 0GBEM BHACOTAMSTH GyaeT paBen
800x600x 16 Gur = 7680000 Gur = 960000 Gaiir = 937,5 Kbaiir.

Apouuroe KogupoBanue 38yK0Boil uHGOPMAyUY 10 cyri peACTa-
AsieT COGO¥ ABOMYHOE KOAMPOBAHHE HElIPEPHIBHOTO umex
TOCAE ero AUCKPeTH3AIMH, T. €. IPeoGPa30BaHHS B IOCACAOBATEALHOCTS
IAEKTPHYECKHX HMITYABCOB — BHIGOPOK. Bee sranm npeoGpa3soBanus
3BYKOBOTO CHTHAAA B UH(POBOIE BUA IOAPOGHO PacCMOTpeHE! B rA. 5.
TouHOCTS MPOLEAYPEI ABOHYHOTO KOAMPOBAHHS onpepaeasiercs qum‘ouA
AMCKDETHBIX 3HaUeHHI1, KOTOPoe MOXKeT obecneynTs, 3BYKOBasi CUCTeMa
KOMIEIOTepa (3BYKoBasi KapTa), H YHCAOM AMCKDETHHIX BHIGOPOK, BhI-
TIOAHeHHEIX 3a 1 C. IAs ¢
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e - KIACCU®UKALINA TEXHUHECKUX CPEACTB
VH®OPMATU3ALIMA

CoBpeMeHHBIe TEXHUYECKHe CPEACTBA HH(opMaTH3anyuK B obmem
CAyHae MOJXKHO IPEACTABUTE B BUAE HH(DOPMAIHOHHO-BEIMHCAHTEABHO-
0 KOMIIAGKCA, COAGPIKAIIEro COGCTBEHHO KOMMBIOTEP C ero OCHOBHEI-
MM YCTPOHCTBAMH, @ TAKXKe AONOAHHTEABHEI®, HAH nepudepuiHe,
yerpoiicTea. Kraccudukanus TeXHHIECKIX CPEACTB uHpOpPMaTH3ALUA

~ mpeAcTaBAeHa Ha puc. 1.1.

K 4HMCAy OCHOBHBIX YCTPOWCTB EPCOHAABHOTO KOMIbIOTEpa, pac-
MOAAraloLIUXCsi B €r0 CHCTeMHOM GAOKe, OTHOCAT MaTepHHCKYIO MAATy,
mponeccop, BUACOAAANTEP (BUAGOKAPTY), 3BYKOBYIO KapTy, CPeACTBa
06pabOTKH BHACOCHTHAAA, ONIEPATUBHYIO MaMSTh, HAKONMMTEAH HA
JKECTKMX MarHMTHBIX ACKAX, ONTHYECKHe, MarHUTOONTHYECKHE U HHBIe

. HaKomuTeAw, a Takke HakormaTers CD-ROM, DVD-ROM, 6AOK nuTaHust
¥ cHCTeMa OXA@KAeHHs. B cicreMHOM GAOKe pacrioAaraioTCs TakKe Mpu-
" BOABI M AMCKOBOABI A\l HAKOTIHTeAe#H HH(OPMALUK PASAHYHBIX THIIOB.

Bce pasHoo6pasue (pyHKIHII, BEIIOAHAEMEIX nepudepHiiHbEIMU
YCTPOHCTBAMHU IIPH PeIIeHHH Pa3AHYHEIX 3334, MOXKHO MOAPA3ACAUTE
Ha HeCKOABKO rpynn (cm. puc. 1.1).

y Yempoiicmsa omo6paxerus (BbBoga) uHpopMayuu CAyXat
M\ 06PaBGOTKH BHACOMH(OPMAIMH 1 ee NPEACTABACHHS A BH3Y-
AABHOTO BOCHPHATHS. DTO NPEXAE BCErO MOHUTOPHI, H3rOTOBACHHEIE

. Ha 6ase WIMPOKOTO CTEKTPA COBPEMEHHLIX TEXHOAOTHH, B TOM 4YHCAE

e

e

# 3D-MOHUTOPEL
DopMupoBanue 06BEMHBIX H306PaKeHHHA OCYIECTBASETCA C MO~

MOIIBIO IAEMOB BHPTYaABHOI peaabHOCTH, 3D-04K0B 1 3D-MOHHTOPOB
| PasAMYHOrO NPHHIANA AGHCTBHS. AAS PelIeHHs 3aAa4, CBA3AHHBIX
€ AeMOHCTpanuei HHPOPMAIMH Ha IKpaHe A GOABLIOM ayAMTOPHH,
NPHMEHSIOT Pa3AMYHEIE IIPOEKTOPEL. AAS KOMIIBIOTEPHO#H 06paGoTKy
CHTHAAOB TAKHMX YCTPOHCTB, KaK TeAEBU3HOHHBI TIOHEp, BUAeOMar-
HHTOGOH, BUACOKAMEPA, T.e. Npeo6pa3oBaHus MX U3 aHAAOrOBOM
B OU(POBYI0 GOPMY, NIPHMEHSIOT CIelHaAbHbIe CPEACTBA o6GpaGoTku
BHACOCHIHAaAA, HanpuMep BUAeoOAacTep.

3ByKOBAA ¥ AKYCINUYECKAS CUCMEMbL KOMNbIOMEPA 00LCTIeYHBaioT
06paboTKy ¥ BOCTIPOM3BEACHHE ayAHOMH(DOPMALHH.

Ycmpoiicmsa BBoga un$popMayuu npegcmasAsom coGoi coBo-
KYITHOCTh YCTPOHCTB YIPABAGHHS H BBOAA AGHHBIX. TH (PYHKIHH BhI-
NOAHSIOT KAGBHATYPa, MBILIIb, AKOUCTHK. AAst BBOAA Hopmanmy B [TK
IPUMEHSIOTCS CBETOBOE Iepo, CKaHep, udpoBas KaMepa, AUruTaiisep,
SAEKTPOHHBIN MMAGHIIET.
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CraHep Kak ONTO3AeKTPOHHBIH NPUGOP BKAIOYAeT B Ce0st CACAYIO-
ue pyHKIHOHAABHEIE KOMIIOHEHTBI: AATYHK, COAEPIKAIHiA HCTOYHMK
CBeTa, ONTHYECKYIO CHCTeMY, (POTONPHEMHHK, MEXaHH3M IIepeMeIeH s
AATYHMKA (MAM ONTHYECKOW CHCTeMbI) OTHOCHTEABHO OPHIMHAAA. DAeK-
TPOHHOE YCTPOMCTBO obecneunsaer npeobpasoBanne HHGOPMaLHy
B uHGpPOBYIO opmy.

CkanupoBanue npeAcTaBAsieT co6oit HdPOBOE KOANPOBAHHE H30-
GpakeHusl, 3aKAIOYAIONIeecs B IPeo6pa3oOBaHMUM aHAAOTOBOTO CHIHAAA
SIPKOCTH B WH(POBYIO (hopmy.

B nponecce ckaHHpOBaHHs OPHIHHAA OCBEIAETCS HCTOYHUKOM CBe-
Ta. CBeTAble 0GAACTH OPUTHHAAA OTPAXKAIOT GOABIIE CBETA, YeM TEMHbIC.
OtpaxeHHBIH (MAM PEAOMACHHEIN) CBET ONTHYECKO# CHCTeMOM Ha-
TPaBASeTCs Ha (hOTONPHEMHHK, KOTOPEIHA NPeoGpasyeT HHTeHCHBHOCTE
TPHHMUMAEMOro CBeTa B COOTBETCTBYIONIee 3HAYCHHE HANPSKEeHUs
AHaAOroBHINl CHTHaA npeoGpasyercs B HMPOBOW AAS AdABHedmIe
o6paborku ¢ nomomsio K.

Taxoe noAyuense qud)poBOro u306PaKeHUs OPUTHHAAA AASE BBOAG
B KOMIBIOTEp Ha3kBaloT oyugposxoil (Digitizing). B nponecce ouud-
POBKH H306paXkeH#ne Pa3GUBACTCS HA IAEMEHTapHBIe YaCTHIIE — ITHK-
CeABI, KAKAOMY H3 KOTOPIX COOTBETCTBYET OIPEACACHHBIH KOA IPKOCTH
¥ 1{BETOBOTO OTTEHKA.

CxaHepsl BeCkMa pa3HOOGPasHE!, M MX MOXKHO KAACCHMDUIUPOBATE
TIO [eAOMY PSIAY IPHU3HAKOB. B oCHOBe KAaccH(MKamuM MOryT GhITE
CAGAYIOLIHE [IPU3HAKH:
= cnoco6 pOopMHPOBaHNs H30GPaKeHNS (AMHEHHEIH, MATPHIHEL);
®  KOHCTPYKUHS KHHEeMaTHYeCKOro MeXaHM3Ma (Py4HOM, HACTOABHEI,

KOMOMHUPOBaHHEII);
® THII BBOAMMOTO H306PaXeHHs (4epHO-GeAbli, IOAYTOHOBBIH, LBeT-

Hoit; 2D, 3D);

® CTeneHk NPO3PaYHOCTH OPHTHHAAA (OTPAKAIOUIMA, IPO3PaYHBIi);

= annapaTHhI HHTepPdeNC (Crenarn3upOBaHHEIN, CTAHAQPTHEIH);

® NporpaMMHEIA uHTepdelic (cnennarusupoBannsi, TWAIN-coBme-
CTHMBIH).
Tpy KAaCCHMUKALMH CKAHEPOB 110 0OAACTH NPHMEHEHHS BHACAS-

OTCSL CAGAYIOLIHE KAACChI:

= SOHO-cxaneps. — A AOMa 1 HeGoAbIOro oduca. OCHOBHAs 3a-
Aadta TaKMX CKaHepOB — GBICTPhIH BBOA TEKCTa M CKAHHPOBaHHe He-
CAOXKHOM rpadMKH C IPHEMAEMBIM KaueCTBOM;

= CORPORATE-ckanepst — Ou3Hec kracca. TomMHMO pacrnossaBa-
HHS TeKCTa AOAXKHBI, KAK MUHAMYM, YMeTh Ka4eCTBEHHO H GHICTPO
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\

uudposaTs Gororpadun oGpasnos NpoAykuuu. [outu Bee MopAe-
AOINYCKAIOT YCTaHOBKY CAQHA-IPHCTaBKM M YCTPOHCTBA aBTOMa-
 THYECKOM NOAQYM AOKYMEHTOB;

GRAPHIC ART-cKanepst — Mt XyAOXKHUKOB ¥ Au3aitnepos. K onud-
POBaHHOMY H30GPaKEHHIO NPEABSBASIOTCS AOCTATOYHO JKECTKHE
TPeBGOBAHMS 110 KaYeCTBY H AOCTOBEPHOCTH LIBETONEPeAaYH;
PREPRESS-cKanepst — AAsE M3AATEABCKHX HeAeit. OTanvalores 6es-
YNPEYHO YETKUM M300paKeHHeM, HaCKILeHHLIMH eCTeCTBeHHEIMI
BETaMHU;

CAD-cxanepbl — OPHEHTHDOBaHBI Ha WHJKeHEDHBIE 3aAa4H, TAe
paboTa BeAETCs, KaK MPAaBHAO, C KPyNHOMOPMAaTHEIMH M300paske-
Husimd. OT CcKaHepa He TpeGyeTcsi MCKAIQUMTEABLHO TOYHas LBe-
TOnepeAaya, rAaBHOE — YeTKOCTb AHHHH, yMEeHHe OTCeYb NOMEeXH,
NpaBHABHOE pacnoO3HaBaHWe CTAHAAPTHU30BAHHBIX 060o3HaYeHAR
M KOPPeKTHasi paboTa C HH)XeHepPHLIMHU NaKeTaMH;

DOCUMENT SCANNER. O6ecneuuBaioT GhICTPhIX H KaueCTBeHHbIH
BBOA GOABLIMX 0GBEMOB TEKCTOBON MH(OPMAIHH AAS IPEACTaBAC-
HUs B IACKTPOHHOM BHAe. CKaHepBI 3TOT0 KAACCa AOCTaTOYHO AOPO-
M M OPHEHTHPOBaHE! Ha GAHKOBCKHME, HAAOTOBbIE, TOCYAAPCTBeHHbIE
| CTPYKTYDBI, [I04TOBBIE M TPAHCIIOPTHEIE BEAOMCTBA, & TAKXKe Ha APY-
rue NpeAnpHUsATHs ¢ GOABIIMM AOKyMeHT00GopoTOM. MX (hyHKImO-
HaAbHOE OCHAILeHHe I03BOASIET C BBICOKO# CKOPOCTBIO BeCTH 00pa-
60TKy GOABLIMX 0GBEMOB AOKyMeHTOB 6e3 y4acTusi oneparopa.

(CkaHep npeacTaBAsieT co60#t nepugepuitHoe yCTpoHCTBO, OCHOBHBIM
EHTOM KOTOPOTO SBASETCS (DOTOAATUHK, NPEAHA3HAYCHHBIA AN

B COBPEMEHHBIX CKaHepaX IPHMEeHSIOTCs ABYX THIIOB:
eKTpoHHEIe yMHOKHTeAn — DY (PMT — Photomulti Plier Tube)
npuGOPE C 3apsiA0BOI cBs3bio — 13C (CCO — Charge-Coupled
Ocst)nmmmmumﬁ YMHOKUumeAb H306peTeH COBETCKHM HEDKeHe-
™ A.A. KyGenkum B 1930 r. @Y, nsobpaxennsiit Ha puc. 6.5, npea-
‘aBASIeT 9AEKTPOBAKYyMHbIH IPUGOP, BHYTPH KOTOPOTO PaCOAOKEHE!
KTPOABI — KaToA, aHOA M AMHOABI. CBETOBOIA IIOTOK OT OGBeKTa CKa-
HMpOBaHMA BEI3LIBAET IMHCCHIO IAEKTPOHOB M3 KaToAA. B cootercramm
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Katop AmmoAm Anop HANpsKeHHs
Mook \:
cBeta
Hanpsxesme ~ O
DorosrexTpoHHbI NTIOE
D BLIXOAHOI CHTHAA

®parsent n3oGpaxenis
Puc. B.5. Cxema exnioyenrus ®3Y

¢ 3aKoHOM (hoToadpexTa HOTOTOK IMUCCHH TPSMO MPOTNOPLHHOHAACH
MHTEHCHBHOCTH TAAAIOIIEro Ha Hero CBETOBOTo MOTOKa. Buiretaiomue
M3 KaTOAQ SAEKTPOHEI IIOA BO3ACHCTBHEM Pa3HOCTH NOTEHIMAAOB MEKAY
KaTOAOM M GAMKA#LIMM K HeMy 3AeKTPOAOM — AMHOAOM NpPHTSIH-
BAIOTCS K MOCAGAHEMY M BRIGHBAIOT C €ro MOBEPXHOCTH BTOPHYHBIE
9AEKTPOHBI, YHCAO KOTOPHIX MHOTOKPATHO NPEBHIINAET MepBHYHbI
3AEKTPOHHEIH MOTOK C KaToAa. 310 obecneunBaercsi GAAropaps Tomy,
UTO AHHOABI BLIIOAHEHBI M3 MATEPHAAOB, HMEIONMX BHICOKHI KO-
UMeHT BTOPHYHOM IMHCCHH, @ MEXKAY HUMH IPHAOMKEHE! IOTeHIHAABI,
ofecneynBaiouue yCHAEHHE BTOPHYHO# IMHCCHH. B pesyAsrare yepes
CONPOTHBAGHHE HAarpy3KH B aHOAHOI enn OOY npoTeKaeT yCHASHHBIH
ToK. Koapduuuent ycurenus gororoka 8 @Y pocruraer 1-10°, Takoe
YCHAEHHE AOCTHTaeTCs 3a cyeT nopaun Ha DY HanpsKeHUs OT BEICOKO-
BOABTHOTO MCTOYHHKA (B 3aBUCHMOCTH OT YHCAa AMHOAOB — OT 500 A0
1500 B), npuyem MOTEHIMAALI PACIIPEACASIOTCS MEJKAY SAEKTPOAAME
PaBHOMEPHO C MOMOIIBIO AeAHTeAs: Hanpsokenus. OIY o6rapaer Bbi-
COKOW YyBCTBUTEABHOCTHIO (1A /AM), @ €ro CeKTpaAbHEIA AHANA30H,
onpeaeAsieMBiii 0GAACTBIO AAMH BOAH PErHCTPHPYEMOTO H3AY4EeHHS, CO-
OTBETCTBYeT 3aAauaM CKAHHPOBAHMS, IOCKOABKY e PeKPLIBAET BUAUMBII
CHEKTp CBeTOBEIX BOAH. ®3Y B OCHOBHOM NPHMEHSIOTCS B CKaHepax
GapaGaHHOro THIa.
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6.6. YcTpoicTeo 1 NpuHUMN neRcTens
NMHEAKN

3apsan  DASKTPOAR
Kpucraa

AmarexTpuK

~ Ilpubop c 3apagoBoil CBA3bIO — ITO TBEPAOTEALHEIH INEKTPOHHEINH
MPHEMHHK, COCTOSIMI M3 MHOXKECTBA MHHHATIOPHEIX (hOTOUYB-
MTEABHEIX 3AEMEHTOB, KOTOphie (POPMHPYIOT SACKTPUYECKHIT 3aPsA,
OPHHOHAABHBI HHTEHCHBHOCTH NIAAQIOLIET0 Ha HUX CBETa, M KOH-
HO BBITOAHSIOTCS B BUAE MATPHI| MAM AHHEeK.

Pabory I3C Bnepsuie npoaeMOHCTpupoBaAu B. Boita n Ax. Cyut
8 1970 r. [Npunnun Aeiicteus [13C 0CHOBaH Ha 3aBHCHMOCTH 3AEKTPO-
OBOAHOCTH P —N-TIEPEX0Aa MOAYTIPOBOAHHKOBOTO AMOAA OT ero
1eHHOCTH. YCTPOHCTBO ¥ npHHIAN AeficTBus [T3C-AMHeHKH no-
Kasansl Ha puc. 6.6. [13C npeacraBAsieT cOGO¥ NOAYIPOBOAHHKOBBIH
'KPHCTaAA (KaK MPABHAO, KDEMHHMIH), Ha IOBEPXHOCTH KOTOPOr0 HaHeCeHa
mpo3pauHast OKCHAHAS! IAGHKa, BLITIOAHSIOMIAs (PYHKIIHIO AMINSKTPHKA
B MHKPOCKOITHYECKHX KOHAeHcaTopaX. OAHO# 13 0GKAAAOK TaKOro KOH-
AGHCATOPA SBASIETCS OBEPXHOCTB CAMOTO KPHCTAaAA], @ Apyro#t — Ha-
HeCeHHBIE Ha AUIACKTDHK METAAAM3HPOBAHHEIE SAEKTPOAB! TOAIMHOMN
He Goaee 0,6 MKM.

K 3AeKTPOAAM B OTIPEACACHHO OCAGAOBATEABHOCTH MOAAETCs HU3-
Koe HanpspKeHue (5... 10 B). 3T0 mpMBOAMT K TOMY, YTO MOA IAEKTPOAAMH
06pasyloTCs TaK HasbiBaeMble TOTEHIMAALHEIE SIMBI B BHAE CKOIACHUH
3AexTpoHOB. [TopA BO3AEHCTBHEM CBETa B pe3yAbTaTe BHYTPEHHero
hoToapheKTa NOABATIOTCH CBOGOAHEIE IACKTPOHBL IHCAO IASKTPOHOB,
CKAIAMBAIONIMXCS [TOA YyBCTBHTEABHOM MAOMIAAKOH KaXKAOTO IAEKTPO-
A@, IPONIOPIHOHAABLHO MHTEHCHBHOCTH CBETOBOTO MOTOKA, MAAAKoIe-
TO Ha YYBCTBHTEABHYIO NAOUGAKY AGHHOTO AEKTPOAA. DAEKTPOHB!
o6pasyior 3apsAoBkii naker. Ecau M3C BEINOAHEH B BHAe AHHEHKH,
3apSIAOBBIE TIAKETH! NIEPEAGIOTCS U3 OAHO# NMOTeHIMAALHON MBI B CO-
CEAHIOI0, AOCTHTas! IOCAGAHE! STeHKH, OTKYAQ NIOCTYNIAIOT Ha NPeABa-
PUTEABHBIN yeuAHTeAb. [T3C-AuneliKa MOXKeT COACPKATE A0 HECKOABKHX
THICSY (POTOYYBCTBUTEABHHIX sueeK. Pa3Mep sAeMeHTapHOH suelKu
T13C onpeaeAseT paspemaomyio cnocoGHOCTs cKanepa. O6AacTh
CneKTpaAbHOil gyBcTBHTeAbHOCTH [T3C pacnioAokeHa B BHAMMO#M 9acTi
CNeKTpa, MpuYeM HauBOAbIIAsk IyBCTBHTEABHOCTb HAOAIOAQETCS GAMKe
K KpacHo# obaacTH.
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6.3.3. Tune! ckaHepos

B 3aBHCHMOCTH OT cnocoGa nepeMemesns (pOTOYYBCTBHTEABHOTO
IAeMeHTa CKaHepa H HOCHTeAS H30GPaykeHHs! OTHOCHTEALHO APYT APyTa
CKaHephl MOAPA3AEASIOTCS Ha ABE OCHOBHBIX IDYIIThl — HACTOABHEIE
(Desktop) n pyunsie (Hand-held).

e CKaHephl. K YHCAY HaCTOABLHBIX CKAHEPOB OTHOCATCS
naaxwerHsie (Flatbed), poAuxosbie (Sheet-feed), GapaGannsie (Drum)
¥ npoexkuuonHkle (Overhead/Camera) cKaHepsl.

Iranwemnsle CKAREPB, MAN CKAHEPB! NAOCKOCMHOrO muna,
MCIOAB3YIOTCS AASl BBOAA IPadhMKH M TEKCTa C HOCHTeAed (hopmara Ad
uAM A3,

Ha puc. 6.7 nokasano ycTpoifCTBO i MexaHu3M paGoThl NAQHIIET-
HOTO CKaHepa. B MAQHmIETHBIX CKaHepaX OPHIMHAA PacloAaraeTcs
Ha ero paboyeit MOBEPXHOCTH HEMOABHKHO. OCBellleHne OPHTHHaAa
MPOH3BOAUTCS CTAGHAH3UPOBAHHBIM 110 HHTEHCHBHOCTH HCTOYHHKOM,
B Ka4€CTBe KOTOPOTO MCHOAB3YIOTCS AGMITEI C XOAOAHBIM KaTOAOM HAM
(ayopecrienTHEIe AaMnEL B KauecTBe hOTONPHEMHNKA OGBIMHO HCTIOAB-
sytores [M3C-auneiikn. Aamna, M3C 1 onTHYecKas cHCTeMa, HaNPaBAs-
omas Ha [13C cBeTOBOW NOTOK, OTPasKEHHBI OT OPUTMHAAG, HAXOAATCS

Puc. B.7. YCTPOACTBO U MexaHU3M paBoTbl NNEHLUETHOrO CKaHepa
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¢ OAHOﬁ KapeTke H C MOMOLIBIO [IAaroBoro MeéxXxaHuiMa rnepeMeraioTcs
b OPUIrHHAAA. B OCHOBHOM BC€ NAGHIIETHLIE CKaHephl paCCYHTaHbl
a NOAyYEeHHE KOIUH C OAHOTO OPMTHHAAA, OAHAKO K HEKOTOPHIM MO-
SIM CKQHePOB PHAATalOTCs AOTIOAHHTeABHBIE TIPUCTIOCOGACHHS AAS
eAOBaTeALHON TIOAAYH ¥ CKAHHPOBAHHA HECKOABKHX OPMIHHAAOB.
HepocTaTkaM# 3TOT0 THIIA CKAHEPOB SBASIOTCS GOABINAs 3aHMMaeMas
OLlaAb, CAOJKHOCTb BHIDABHHBAHMS OPUIHHAaAa C HEPOBHO pasme-
HHEIM Ha HOCHTeAe H306pakeHHeM, HeBO3MOXXHOCTb CKAHHPOBAHUS
IPO3PavyHbIX OPUTHHAAOB.
OAHaKO NMpH 3TOM NAAGHIIETHBIe CKaHephl — HauGoaee momyasip-
(ke YCTPOWCTBA BBOAA TEKCTOBO# ¥ rpaduyeckoit uHpopmanun. Oun
TIeYNBAIOT HeOGXOAMMOE KauyecTBO H306PakeHMil, HCIIOAB3YeMBIX
B Ae)w!oﬁ KOPPEeCNOHACHIIHH, TAK H B BEICOKOXYAOXeCTBEeHHBIX
¥

AAst yAydIIeHHS XapaKTEePHCTHK NAGHIIETHBIX CKaHepOB pa3pa-
60TaHO HECKOABKO TEXHOAOTHIl, OAHA M3 KOTOPEIX — ONMUYecKas
cmeMma ¢ usMeHseMbiM npeaomaeruem — VAROS (Variable Refraction
Optical System) npearokeHa KoMnaHueit Canon u mO3BOASIET YABOHTE
annapaTHoe pa3pelleHie CKaHepa, He YCAOKHsS KOHCTPYKIHIO mpH-
'BOAA y3Aa CKaHMpYoOIero sAremMeHTa Ha ocHose I13C. B rpaaunnonHoi
KOHCTPYKI[MH IIAGHIIeTa Ayd GEAOro CBeTa IKCIIOHUPYeT CKaHUPYeMyo
CTPOKY OpHTMHAAA, HANPABASS €e H30GPaKeHHe AN CUMTHIBAHUS AH-
Heiikoit N13C yepe3s CAOXKHYIO ONTHYECKYIO cHcTeMy. Paspemaromas
CnocoGHOCTE CKaHepa orpaHuyeHa YMcAom cercopos [13C. Beero B cka-
Hupylouem saremenTe Ha [13C MoxeT GbITH CMOHTHPOBAHO MOPSAKA
8 ThIC....11 THIC. CBETOYYBCTBUTEABHBIX CEHCOPOB.
- CkaHMpYIOIHI 3A€MeHT Ha ocHOBe TexHoArorun Canon VAROS
(Variable Refraction Optical System) — onTH4ecKas CHCTeMa C U3MeHsi~
@MBIM IPeAOMACHHEM AOTIOAHEH CTEKASHHOM AGCTHHOM, PAaCTIOAOXKeH-
HoM MexAy AuH3am# 1 [13C. BHauaae OCyeCTBASeTCS CKaHHPOBaHHEe
@HAAOTHYHO TPAAMIJHOHHON TEXHOAOTHH. 3aTeM CTeKASHHAs NAACTHHA
TIOBOpaYMBaeTCsi, M TMPOlecC CKaHMPOBaHuA NopTopsiercs. [oaoGuoe
YCTPOJCTBO AGET CKaHepy BO3MOKHOCTb CHHTATh AGHHBI® CO CMellleHHeM
B noanukceaa. [Tporpammuoe oGecredenue, OGbeAMHSIONIee Pe3yALTaTh!
TIePBOTO M BTOPOTO TaNoB CKAHMPOBAHMS, TIO3BOASIET TIOAYHTH BABOE
GOABIIe AGHHBIX, @ PEAABHOE pa3pelieHne BO3pacTaeT BABOE.

APpyroii BApHaHT NOBHIIEHAS Pa3pelneHns— MOHTAX He OAHOI,
a apyx AnHeek [13C, oAHa M3 KOTOPBIX PaCCUMTaHa Ha CPeAHee 3Haue-
HHe pa3pemieHus, HauGoAee YacTO HCTIOAb3yeMOe Ha PAaKTHKE, a APy~
Tras — Ha BeicoKoe. [TepBasi AMHeliKa oGecneynBaeT BEICOKYIO CKOPOCTE
CKaHMPOBaHMsi, @ BTOPasi — HU3KYIO, UTO NO3BOASET NOBEICHTH OO0
TPOM3BOAMTEABHOCTh YCTPOHACTBA.
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Euje opHa MHHOBaLMs KoMnaHuu Canon — HCIIOAB3OBaHHE A TIAGH-
IIeTHBIX CKAHEePOB KOMIIAGKTa AMH3, Ha3kIBaeMBIX Aux3samu [aaureo. To-
A0GHOe ONTHYeCKOe YCTPOHCTBO NPEACTaBAsieT COGO# MATHCETMEHTHYIO
IIHPOKOYTOABHYIO AMH3Y, IO3BOASIONIYIO ChOKYCHPOBATh OTPasKeHHEI i
Ay4 B IIATHO OYEHB MAAOTO AMAMETPa, YT0 0GeCTIe MBaeT CyIeCTBeHHOe
NOBBIIEHHE pa3peleHns CKaHepa.

PoAuKOBbIE CKAHEPHI OCYUIECTBASIOT CKAHHPOBAHHE OPUTHHAAG
IIPH €ro NepeMelleHHH 1O CIelMaABHBIM HaPABASIOIUM IIOCPEACTBOM
POAMKOBOTO MeXaHH3Ma N0AA4H GyMaru OTHOCHTEABHO HeNIOABHIKHEIX
ocseruteas u [N3C-Auneikn. MexaHusm paboTE POAMKOBOrO CKaHe-
pa nokasas Ha puc. 6.8. CkaHupoBaHHe B POAMKOBOM CKaHepe, Kak
M B MAQHIUETHOM, IPOM3BOAMTCS B OTPaKEHHOM CBeTe. DTOT NPHHIHUN
3aA0XKEeH B KOHCTPYKIMH MHOTHX (DAKCHMHMABHEIX anmaparos.

Ckanepsl, paboTaroliye B AByX peXXHMaxX — CKaHUPOBaHUs H306pa-
JKeHHS ¥ ero (haKCHMHABHO#M NePeAa H, Ha3kIBAIOTCS PAKC-CKAHEPaMU
(Fax Scanner).

B OTAABHBIX MOAEASIX DOAMKOBHIX CKAHEPOB MMEETCsl YCTPOMCTBO
AAS IOAQYH AMCTOB, KOTOpPOE NO3BOASIET CKAHMPOBATE B aBTOMaTHYe-
CKOM peXxuMe,

BOABIIMHCTBO POAMKOBEIX CKAHEPOB O()MCHOTO IPUMEHEHHS TIPeA-
Ha3HaveHbl A paGoT! ¢ opurHHaramu opmara A4. OpHaKo cyme-
CTBYIOT IIHMPOKO(OPMATHEIE POAMKOBEIE CKaHephl, OGecneuynBaomye
CKaHMpOBaHMEe OPUrMHAAOB hopmaToB Al u AO.

TpeumymecTsa POAMKOBBIX CKAHEPOB ONMPEACASIOTCS HX KOMIIaK-
THOCTBIO, YAOGCTBOM NOAKAIOYEHHS M IOAB30BaHHs, aBTOMATHYECKON
TMOA@Yed AMCTOB OPMIMHAAA, YAOBACTBOPHTEABHOM CKOPOCTBIO CKa-
HUPOBAHHMA M HU3KOM CTOMMOCTBHIO. B TO e Bpems 3TH CKaHephl

M3C-parank
Puc. 6.8. MexaHuam paGoTel ponvKoBOro ckaHepa
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. 6.9. MexaHuam paboTel 6apabaHHoro ckaHepa

€IOT PSIA HEAOCTATKOB, CBA3aHHEIX C HEBO3MOXKHOCTHIO Ges cnewn-
@ABHBIX IIPHCTIOCOGACHMIT OCYIIECTBASTE CKAHMPOBaHHe cOpoOmIOpo-
HHEIX AOKYMEHTOB, KHHT, @ TAK)XXe C ONaCHOCTBIO NOBPeXACHUS
HaAa.

Bapa6annbie CKaHepbl O3BOASIIOT TIOAYYaTh H306paXKeHus mpo-
3pavyHBEIX MAM OTPaXKAIONUIMX OPUTHHAAOB C BEICOKOH CTENeHbIO AeTa-
uH, obecnieansas paspeienne Ao 10000 dpi. Mexanusm paGoTst
pabaHHOrO CKaHepa nokasaH Ha puc. 6.9.

IpospayHuil opurnHaA B GapaGaHHBIX CKaHepax 3aKpenasercs
€ IOMOIIBIO CTIEIMAALHOM ACHTBI HAH MacAa Ha NOBEPXHOCTH Mpo3pay-
HOTO IHAMHApPA M3 OPraHMYecKoro crekaa (6apaGaua), KOTODEIH AAS
‘oBecrneveHns yCTOAYMBOCTH YKPENIACH Ha MaCCHBHOM OcHOBaHuH. [Tpu
Bpamnienun 6apabana ¢ GoAbIO# ckopocTsio (0T 300 Ao 1350 06/MuH)
(hOTONPUEMHHMK CYMTEIBAET H306pakeHHe C BEHICOKOH TOUHOCTEHIO.
B GoabmmHCTBe GapaGaHHBIX CKAHEPOB B KauecTse (hOTONpHeMHHKA
HMCTIOAB3YeTCst B OCHOBHOM D3V, KOTOPEIH nepeMemaeTcs ¢ NOMOMBIO
BHHTOBO# Naphl BAOAL GapaGana. AAst OCBeIeH!sl OPUTHHAAA pUMe-
HAETCS MOIHBIN CTaGHAM3HPOBAHHEIH 110 HHTEHCHBHOCTH H3AYYeHHUS
KCEeHOHOBHIN MAM TaAOTeHHEIH HCTOYHMK cBeTa. [1pu CKaHMpPOBaHMK
OTpaXkalouMX OPUIHHAAOB NPHMEHSETCS HCTOYHMK CBETa, PacroAo-
JKeHHLIN BHe GapaGaHa PSAOM C IPHEMHHKOM H3AYYEeHHS.
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3a cuer BHICOKO# CKOPOCTH BpaleHus GapaGaHa MMeeTcs BO3MOK-
HOCTB (POKYCHPOBATE Ha OPHIMHAAE AOCTATOMHO MOLIHEI IOTOK CBeTa
6e3 prCKa MOBPEKACHHS OPHIMHAAA. B CBSI3M C 3THM OTAMMMTeABHO!
0COGEHHOCTEIO GapaGaHHBIX CKAHEPOB ABASETCS BO3MOXKHOCTE CKa-
HHPOBAT C BHICOKMM Pa3peleHHeM OPHIHHAABL, HMEIONHe BEICOKYIO
ONTHYECKYIO NAOTHOCTE (TeYaTHEIE H3AAHHUSA, XYAOXKECTBEHHEIe PaGOTh!,
CAQMABI, AMAIIO3UTHBEI, HETATHBHEIE NAEHKH), KaK B OTPaKeHHOM, Tak
M B IIPOXOASIIIEM CBeTe.

B oTA@ABHEIX MOAGASIX GapabaHHEIX CKAHEPOB B KauecTse doTonpu-
eMHHKa H300paXeHNUs HCTIOAb3YeTCst HaGop M3C-AuHEeeK, HEeIOABHKHO
YCTaHOBAGHHBIX Ha BCIO LIMpHHY GapaGaHa H NIOCTPOYHO CKAHMPYIOUIMX
OPHIHHAA B OTPXKEHHOM CBeTe. B 3THX CKaHepax, Kak MpaBMAO WMpo-
KO(OPMATHEIX, GapabaH COBEPIIAET TOABKO OAMH 0GOPOT 3a Bee BpeMs
CkaHupoBanus. CKaHepsl, B KOTOPEIX PeaAM30BaHa 3Ta TeXHOAOTHS,
BEIFOAHO OTAMHAIOTCA OT CKaHepoB ¢ MY, MOCKOABKY HCKAIOYAeTCs
HEOGXOAMMOCTE PemaTs NpoGAeMy CTabMAM3ALMM KOHCTPYKTHBHEIX
9AEMEHTOB, 0GYCAOBACHHYIO BEICOKO#H CKOPOCTBIO BpauieHus GapaGaHa.
AAst ranleHus BOHMKAIOWMX NPH 3TOM BUOpalHil IPUMEHSIIOTCS Crie-
LMaAbHbIe aMOPTH3ATOPH!, YBEAWUMBAIOUIME MACcCy CKaHepa AO 250 Kr
u Goaee.

BapaGanHbie CKaHeps! I03BOASIOT CKAHHPOBATE MPO3PAYHKIE UAH
OTpa)kaiomue opuruHaAkL I1pu 3TOM aBTOMATHYECKast KOPPEKTHPOB-
Ka OCBEIeHHOCTH, HaCTPOHKa (POKYCHOrO PACCTOSHMSA M BHICOKAs
TMPOH3BOAUTEABHOCTB AOCTHIAIOTCH 3a CYeT 06paGOTKH H306pakeHus
BCTPOEHHBIM KOMIOBIOTEPOM. 3HaYHTeAbHEIE raGapUTHBIE PasMepsl,
HEOGXOAUMOCTS IIPEABAPHTEABHO# IOATOTOBKH 0BCAYKHBAIOIIEro nep-
COHaAA M BBICOKAA CTOMMOCTE GapabaHHEIX CKaHEPOB 0OYCAOBAHBAIOT
OrpaHMYeHHe UX OOAACTH NPHMEHEHHs NPOGeCCHOHAABHOM TOAMTrpa-
¢ueit n Kaprorpagueii.

Hpoexyuonusie ckanepnt paGoraor no npuHnuNy gororpa-
duyeckoit kamepsl. MexaHuam PaboThl NPOEKUMOHHOTO CKaHepa
nokasad Ha puc. 6.10. OpHruHaA pacnoAaraeTcs Ha MOACTaBKe MOA
CKaHMPYIOIIe TOAOBKO! M306pajkeHHeM BBEpX. Cxauupyromas ro-
AOBKa, copepxamas [M3C-pAaTuMK U nepememaomuit ero B hokaab-
HOM IAOCKOCTH AMHSBI ABUTATeAD, 3aKDENASeTCS Ha BEPTHKAABLHOM
IITaTHBE ¥ MOXET NePeMeIaTsCsl [0 CTOMKE MAM 10 BePTHKAABHBIM
HanpasAsiouuM. [lepea Ha1aAOM CKAHMPOBAHMS KaMepy yCTaHaBAM-
BAIOT B NOAOXKEHHE, COOTBETCTByIONee TpeGyeMOoMy pa3peleHHio
H pasmepy H306paKeHus.

Tounas HacTpoiika (GoKycHpoBKa), onpeaeAsomas paspemenue
CKaHHPOBaHUS, OCYIIECTBASICTCS CIIeLMAALHOM PEAYIIMPYIOLIeil AMH3OI.
OGLIYHO B MPOEKIMOHHBIX CKAHEPaX BHYTPEHHHII UCTOYHMK OCBele-
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Hanpasaenue
ABIKEHHS AQTHHKA

Aunsza

Puc. 6.10. MexaHnam paboTbl NPOEKLUMOHHONO CKaHepa

He uCroAb3yetcs. OcBelleHHe OPUTHHAAA TPOU3BOAMTCS 3a CYeT
€CTeCTBEHHOr0 KOMHATHOTO CBeTa.
OCOGEHHOCTBIO MPOEKIHOHHBIX CKAHEPOB ABASETCS BO3IMOXKHOCTh
CKaHMPOBAHUSA TPEXMEPHBIX 0GBLEKTOB. [TpH 3TOM KOHCTPYKIMS CKaHe-
 poB ofecreYnBaeT nepeMeHHoe paspelieHue CKaHUPOBAHMUS: HeGOAb-
mme 0GBEKTH MOXKHO CKAaHMPOBATh C BEICOKMM paspelnenueM; 60Ab-
IIMe HeCTaHAAPTHEIE OOBLEKTEl, N306PaKeH s KOTOPHIX HeAb3sl BBECTH
€ NOMOIIEIO ADYTHX CKaHepOB, TakKe MOTyT GhiTh CKAHMPOBAHBI, XOTs
¥ ¢ HU3KUM paspemrenueM. [TPOCTOTa KOHCTPYKIMHK U YAOGCTBO NpH-
MEHEHHS!, HeBEICOKAsi CTOMMOCTb M BO3MOJKHOCTh KOMGHHHPOBAHMSA IIPH
CKaHWPOBAHWM MAOCKHX U HeGOABIINX TPEXMEPHBIX 0GBeKTOB 06yCAOB-
AMBAIOT AOCTAaTOMHO IIMPOKOE MPUMEHEeHHe MPOeKIHOHHBIX CKaHepoB.

Pyunbie CKaHepsl. AaHHbIe CKaHePhl IPUMEHSIOTCS AAS CKaHMPOBa-
HUst MaAOOPMATHEIX OPHIHHAAOB HAM (hparMeHTOB 60ABIIOro H3o6pa-
xenusi. [epeMenienye OKHa CKAHUPOBaHHS OTHOCHTEABHO OPHIHHAAQ
TIPOM3BOAMTCS 3a CYET MYCKYABHOM CHABI YeAOBeKa. YCTPOHCTBO Py4HOTO
CKaHepa noka3aHo Ha puc. 6.11. B HeGOABIIIOM KOPITyCe IIMPHHOM pas-
MEMIAKOTCS AMIIL AATYMK, AMH3a ¥ MCTOYHMK cBeta. [llupuna o6ractu
CKaHHPOBAHMS OTPEACASIeTCS KOHCTPYKIMedt cKaHepa. AAuHa 06AacTH
CKaHWPOBAHMS OrPaHHYEHa AMIIL OGHLEMOM AOCTYITHON ONepaTHBHOM
TaMsTH KoMITbioTepa. TpUHIMITE PaGOTE PYYHOTO M POAMKOBOTO CKa-
HEpOB BO MHOTOM TOXOXKH.

Ha ocHoBe ckaHepoB GOpPMHUPYIOTCH MHOTOQYHKIHOHAABHBIE
ycrpoiicrsa (M®DY) — 310 KOMGHHHPOBAHHEIE YCTPOHCTBA, CoYeTalomue
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MHAMKATOP NpeBLILIeHHS CKOPOCTH
nepeMemenus CKaHepa

Puc. 6.11. YcTpoicTso py4Horo cxa-
Hepa

Kuonka
BKAIOYeHHSA
cranepa

B ceGe BOIMOKHOCTH CKaHEPOB Pa3AMYHELX THTIOB, & TAKIKE ADYTHX Tex-
HIYeCKHX CPEACTB HH(DOPMATH3ALMH, CAYIKAILIMX AASL PElICHHS TAKHX
3aAaY, KaK ONTHYECKOe PacTio3HABAHHE CHMBOAOB, apXHBHPOBAHHUe,
IAEKTPOHHAs TIOYTA M (DAKCHMMABHAS CBH3b.

B xoMGHHMpPOBaHHBIX yeTpoiicTBax all-in-one B opHOM Kopmyce
OGEIYHO 0GBeAMHEHE! CKAaHep, Aa3epHEI HAH CTPYHHBI TpHHTED,
(akc-MOAeM. DTH yCTPOHCTBA MOXKHO HCIIOAB3OBATE B KAuecTBe ax-
CHMHALHOTO annapara, IpHHTEpa, CKaHepa, KOMHPOBAALHOTO anmapara
M BHEIIIHEro MOAEMa AASt AOCTYTIA K CETH 110 AHHHAM TeAehOHHOI CBSI3H.
TaKoe HHTErpHpOBAHME SBASETCS ONTHMAABHEIM pemenuem axs SOHO
(Small Office/Home Office — neGoaswmoit oduc/oManmuit otuc),
TOCKOABKY MO3BOASIET OCBOGOAMTE TIAOIIAAB ¥ COKOHOMHTE Ha PHOG-
PETeHHH KOMIIOHEHTOB B KOMIIA@KCE, KOTOPHIe 110 OTAEABHOCTH HMEIOT
GoAee BHICOKYIO CTOMMOCTS.

6.3.4. MexaHuam usetonepesasm B ckaHepax

CoBpeMeHHbIE CKaHephl B OCHOBHOM NPEAHA3HAYCHBI AAS CKAHH-
POBaHUS [BETHIX OPHTHHAAOB, HO MMEIOT PEKMMBI CKAHUPOBAHMS
4EePHO-GEABIX M OAYTOHOBBIX H30GPaKeHHMIL.

3apaua BETHOTO CKaHEPa CBOAMTCS K PA3AHYEHMIO OCHOBHBIX 1[Be-
TOB: KpacHoro (Red), seaesoro (Green) u cunero (Blue) — RGB. Ans
ITOrO NPHMEHSIOTCS Pa3AMYHEIC TEXHOAOTHH.

Hanpuyep, B UBeTHOM CKaHepe ¢ OAHMM HCTOYHMKOM CBETa CKaHMPO-
BaHHE OPUTHHAAA MOXKET OCYIIECTBAATECS B TPH MPOXOAG C IIOCAEAOBA-
TEABLHRIM NPUMEHEeHHEeM Pa3AMYHEIX (PHABTPOB: KpacHOro (R), 3eAeHoro
(G), curero (B), noouepeaHo pasmenaeMuix MEXAY HCTOYHHMKOM CBeTa
1 opuriHaroM. CKaHHpyeMoe H306pakeHHe OCBeIIaeTCs GeALIM CBETOM
He HeNOCPEACTBEHHO, a uepes Bpamalouuiics RGB-ceeToduALTp. Arst
KaJKAOTO M3 OCHOBHEIX UBETOB II0CACAOBATEABHOCTD ONePALii IPAKTH-

CKH He OTAHYAETCS OT IIOCAGAOBATEALHOCTH ONepal{uil PH CKaHKPO-
JHHH TIOAYTOHOBOTO M306pakeHHs. CyIIECTBeHHEIMH HEAOCTATKaMi
(HOTO METOAA SIBASIIOTCS yBeAHYeHHe BPeMeHH CKaHHPOBAHUs B TPH
¥ HeOGXOAMMOCTE TOYHOTO COBMEIIeHUS IBETOBLIX CAOEB, YTO0K
 AOITYCTHTE Pa3MEIBAHHS OTAGABHBIX ACTaAei H300pakeHMs.
B CKaHepax Apyroro THIa HCTIOAB3YIOTCS TPH MCTOYHMKA CBETa: Kpac-
, 3eACHBIH, CHHUI, ACHCTBYIOIHE IOOYEPEAHO AASI KPATKOBPEMeH-
0 OcBemeHnst opurnHara. CKaHMPOBaHHE IPH 3TOM MPON3BOAMTCS
\HOKDATHO, 4TO N03BOASIET H36eXKaTh HeCOBMEIIeHHs [IBeTOB, HO Tpe-
TI0AGOpa HCTOYHUKOB CBETa CO CTaOMABHEIMHU XapaKTePHCTHKAMH.
B HeKOTOPKIX KOHCTPYKTHBHBIX PElIEHHSIX IBETHLIX CKAHEPOB HCIIOAL-
eTCSi OAMH MCTOYHHK CBEeTa, HO CKAHMPOBAHHE LBETHEIX OPHIMHAAOB

BASIETCsi 3a OAHH NPOXOA GAGropapsi ToMy, 9T0 (hOTONPHEMHHK
HeH B BUA€ (POTOTPAH3MCTOPOB, Pa3MEIeHHEIX B TPH AMHENKH,
1 UBETHEIX (PMAETPA PACIIOAOIKEHE! IePeA HUMH TaK, YTO KaXAas
eiika (DOTOTPAH3MCTOPOB OCBEIIAETCS TOABKO CBOMM I[BETOM.
OaHako HauGOABIIEe PACIPOCTPAHEHHEe TIOAYIHAM UBETHEIE CKa-
b1, 0GOPYAOBAHHEIE CHCTEMOW, COCTOSIIeH U3 TPeX He3aBHCHMEIX
OTOAATYMKOB AASE KXKAOro IBeta. OpHrHHAA OCBellaercs GeAsM
eTOM, a OTPaskKeHHEIN OPHIHHAAOM CBeT NONaAaeT Ha oTonpuem-
Yepes CHCTEMy CIeHMaAbHEIX (PHABTPOB, KOTOPHIE U PA3ACASIOT
b1l CBET Ha TPH cocTaBAsiionye. [IpHHIMI PaGOTE TaKMX (PHABTPOB
CHOBAH Ha MCTIOAB30BAHMMA SIBACHHS AMXPOM3MA, 3aKAIOYAIONIerocs
| M3MEHeHHH OKPAacKH KPHCTaAAOB B IIPOXOAsimeM GeaoM cBeTe B 3a-
MOCTH OT NOAOKEHHMSI X ONTHYECKO# ocH. [Tocae POXOKAEHHS
eMbl (PMABTPOB PasAeAeHHEIe KPaCHBIH, 3eAeHBIH U CHHUI CBET
a KaykABIil Ha CBO#l (oTonpueMHuK, Hanpumep OIY. [Tyrem
eAOBATEABHO BHIIOAHSEMBIX OMePalHii CYHTHIBAHASA TOHOBOTO
TIpeAeACHHS 110 OCHOBHEIM IIBETaM MOAYHAlOT HH(pOPManuio, He-
O AASL BOCIDOM3BEACHMS! 1[BETOB M306paskeHus.

6.3.5. 3D-ckaHepb!

3D-cxanep — YCTPOACTBO, aHAAM3MPYIOllee (pU3NIECKHil 0OBEKT
Ha OCHOBE TIOAYYeHHBIX AQHHBIX cospaionlee ero 3D-moaeas. [Toay-
hle METOAOM CKaHMpoBaHHs 3D-MoaeA MOryT GhITh 0GpaboTaHE!
CTBaMH CHCTeM aBTOMaTH3MPOBaHHOro npoexruposanus (CAIIP)
B AaABHeHIeM MOTYT HCIIOAB30BAaThCH AAS Pa3pabOTKH TEXHOAOTHH
orosrenns (CAM) u unxeHepHux pacuetos (CAE). AAst BHIBO-
a 3D-MOAeAeil HCIIOAB3YIOTCS TaKHe CPEACTBa, Kak 3D-MOHHTOD,
-IpUHTep MAM (DPe3ePHEIi CTAHOK C TIOAACPIKKO#H G-Kopa.
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3D-CKaHephl HECKOABKO MOXOXKH Ha OOLIMHBIE KaMeps: Y HHX ecty,
KOHYCOOOpasHoe MOAe 3peHHs, ¥ OHH MOTYT NOAy4YaTh MHGOPMaLiig
TOALKO C TeX OBEePXHOCTeil, KOTOpEIe He GbIAK 3aTeMHeHEL, «Kaprusikan,
TIOAYYEHHas C OMOIBIO 3D-ckanepa, omuceBaer PaccTosiHue A0 1o-
BEPXHOCTH B KaXKAOH TOUKe H306pakenus. To nosBoAsteT onpeaeAuTs,
TOAOKEHHEe KaXAOM TOYKH B TPeX IAOCKOCTSX.

3D-cKaHeph! MOXKHO KAACCHHIMPOBATH KK KOHTAKTHHIE ¥ GECKO}-
TaKTHEIE. B cBOIO 0uepeas GeckonTakTHEE 3D-cKaHephI moOApasAeAsioTcs
Ha ABe KaTeropuu: NaCCUBHELIE U AKTHBHEIE,

Konmaxmusie 3D-cxanepst COAGPIKAT MEXaHHYECKOe YCTPOHCTBO —
(Iym», IPH NOMOIH KOTOPOTO B KOMITBIOTEP NepeAIoTes KOOPAMHATL!
BEIGPaHHKIX ONEPaTOpoM Touek. CucTema TO3NUHOHUPOBAHUSA U KO-
OPAMHATOHCYMCACHHS TAKMX CKAHEPOB NOCTPOEHA HA OCHOBE pabo-
Tl MEXaHHYECKHX AATYMKOB, AHAAOTHUHEIX TEM, YTO HCHOAB3YIOTCS
B ONTHKO-MEXaHUYECKHX MaHUITYASTOPAX «MBIIIb». OHK 3aKpenAeHs
B KaXKAOM LIapHUPE KPENACHHUS «IIyTIa», H OT TOYHOCTH ITHX AATIMKOB
SABHCHT TOYHOCTE POCTPAHCTBEHHOTO CKAHHPOBAHMS B LeAoM, Takie
CHCTeMI IPEAHA3HAYEHE! A\Sl CKAHMPOBAHWS CPABHUTEABHO TPOCTEIX
HEKPYIHBIX 0GLEeKTOB,

Mpunuun pa6otsr koutakTHOTO 3D-ckanepa cocTouT B TOM, uTO
IUYIbl OTOGPaXkAIOT CKAHMPYeMBIe IOBEPXHOCTH KAK MACCHBA! Tpex-
MEpPHEIX Touek. [Tpumepom KoHTakTHOrO 3D-ckanepa siBAsOTCS KOOp-
AMHATHO-u3MepUTeAbHble Mawmnub (KUM), kotophie HCIOAB3YIOTCS
B IPOH3BOACTBE AAS KOHTPOASI CBEPXTOYHBIX ACTaACH CAOKHOI bopmer.
Hesgicokas ckopocts paGoter KUM nipu ckanuposanmu AeTaneii Kom-
TCHCHPYETCs! BBICOKOM TOMHOCTBIO M3MepeHHs AOCTHTAIOIIEH eANHHMI]
MHUKPOMETPOB. KoHTaxTHEle 3D-CKaHepEI YyBCTBUTeABHEI K M3MEHeHHsIM
OKpYXXalowlei CpeAbl: BUOpaimsin, KoAeGaHHusIM TeMneparypsl. B cesan
€ 9THM HMX YCTaHaBAMBAIOT Ha GETOHHOM OCHOBAHMM B ToMeeHusx
CO CTAaGHABHEIM TeMIIEPATYPHEIM PEXHMOM.

Becxonmaxmusie 3D-ckaneps! sBAsTIOTCS CAOXKHBEIMHM YCTPOHCTBaMH,
B KOTOPBIX 3aA02KeHEI AATOPHTMIEI CO3AHMS! TPOCTPAHCTBEHHAIX KapKacos.

B Gecxonmaxmusix naccusnsix 3D-cKaHepax HeT HCTOYHMKa H3AyYe-
HUSA, U A OHPOBKH 0GBeKTa HCIOAB3YeTCSl eCTeCTBEHHEII paccesH-
HEI CBET AHGO B BUAMMOI! o6AacTH criekTpa, Au60 B MHppPaKpacHoii.
OHH 06AAGIOT HH3KO# TOYHOCTBIO CKaHWPOBAHHS M NPUMEHSIOTCS
B CTPOHTEALCTBE, apXHTEKTyPe, A\ PerHCTpaluy HMCTOPHYECKHX ap-
Te(aKTOB NPH COXPaHeHMH KyABTYPHOTO HacAeAMs.

bBecxonmaxmuzie akmusne CKaHePLI HCTIOAB3YIOT Pa3AMYHEIE BHABI
M3AYHEHHS B BHAMMOM, HH()PAKPACHOM, PEHTTeHOBCKOM AManasose.
Hsayuenne, ncryckaemoe CKAaHePOM, OTPakaeTcst CKAHUPYeMBIM 0G's-
©KTOM U BO3BPAlIaeTCs B IPHEMHYIO YacTh CKaHepa.

Bpemanporemnusiil Aa3ephblii 3D-CKaHEp MCIIOAB3YeT Aa3epHBIi
AASL HCCA@AOBaHMSI OGBEKTa M IIOCACAYIOLIEr0 tbo_puuponanm ero
D-MOAeAH. B CKaHepe pacroAoKeH BPeMSTPOACTHbI Aa3ePHEIN AAAL-
lep, KOTOPEIi ONPEAEAsieT PAacCTOSHHE AO NOBEPXHOCTH 0OBeKTa
OLEHKH BPeMeHH PacIpOCTPaHeHMs (IIPOAETa) Aa3ePHOTO MM-
bca A0 OObeKTa U B 06paTHOM HanpaBAeHuH. [TpuHUMas BO BHMMa-
e M3BECTHOE 3HaYeHHe CKOPOCTH CBETa, IOAYYeHHOe BpeMs PoAeTa
3ePHOTO MMITYABCA, ONIPEACASIIOT PACCTOSIHHE AQ TOYKH Ha OOheKTe.
epHBII AAABHOMEp CKaHMPYeT BCIO 006AaCTb 0ObeKTa NOTOYeYHO,
eHsist IPH 9TOM HANPaBAGHHME PacIpOCTPaHEeHHs Ayda Aa3epa AHGO
eM BpauleHus caMoro npu6opa, AnGo, Yame Bcero, ¢ noMolusio
HCTeMEl BPalalomuXcst 3epkaA. CTaHAAPTHEIH BPEMANPOASTHEIN Aa-
pHElA 3D-CKaHep MOXeT H3MepATh paccrosaue ot 10.000 Ao 100.000
o4 CeKyHAY.
: ;;u?nmuuamme aKmuBHbie Aa3epHbie 3D-CKanephl NOCKIAAIOT
a 0G'beKT CKAHWPOBAHUS Aa3ePHEIN Ayd H HCTIOAB3YIOT KaMepy AAS 110~
[CKa PaCTIOAOKEHMUs TOUKH, KOTOPast NOSBAAETCS B PA3AHYHBIX MECTax
1 3peHHst KaMephl, B 3aBUCHMOCTH OT NlepeMeleH s Aa3ePHOTO Ayda
0 IOBEPXHOCTH. DTa TeXHOAOTHS Ha3bIBACTCS TPHAHIYASIIHEH, IOTOMY
O Aa3epHasi TOUKa, KaMepa ¥ Aa3epHBIl H3AydYaTeAb 06pasyioT aper
b Tpu noKasaTeAst ONPEACASTIOT (POPMY M pa3Mep TPeYTOALHHKA:
CTOSSHHE MEXXAY KaMepoi M Aa3epoM; YTOA HaKAOHA Aa3epa; yroA
OHa KaMephl KaK MOAOKeHHe OTPaXKeHHOTO Ayva Ha ee MoBepX-
. 6.12).
JD-g’(:f«epu. Laﬁommou;ue TI0 MEXHOAOruU CMPYKMypupOBARKOIO
ema, CO3AAI0T C MOMOMIBIO BUACOIPOEKTOPa MAH APYTOrO MOCTOSH-
0T0 MCTOYHMKA CBETa NMPOEKUMIO KOOPAWHATHON CETKH Ha OGBEKT.
MUTEIBAs AePOPMALMIO ITOM CETKH, KaMepa, PaCIIOAOKeHHasi HEMHOTO
CTOpPOHE OT NPOEKTOpa, (PUKCHPYeT (GOPMY ¥ BEIYHCASIET PaCCTOSTHHE
A0 KaJKAOH TOYKH B IOAe 3peHus. HekoTopsle cyuecTsyiomue cucrenuo
MOTYT CKaHHPOBATh AAXKE ABHIKYILMECS OGBEKTHl B PeXKHME PeaAbHOT
'pe;;:fmnepu H@ OCHOBE MOGYAUPOBAHHOIO CBEMA IPOELHUPYIOT
Ha NpeAMeT HelmpephLIBHELA CBeTOBOM Ayd. Ayd CO3AaeT Ha 0GBeKTe psA
AMHEHHBIX PUCYHKOB (CMHYCOMAHBIH PUCYHOK). Kamepa ¢ukcupyer or-
PaJKeHHbIN CBET 1 ONPEACASIET PACCTOSTHHE AO OOBEeKTa, Ty Th, xmopu:
TIPEOAOAEA Ay CBETA, epeMellias KaKAYIO OAOCY. MOAYAHDOBaHHEI
CBeT N03BOASIET KaMepe CKaHepa He BOCIPHHUMATh CBET OT APYTHX HC-
TOYHMKOB MOMHMMO Aa3epa, TeM CaMbIM CHUJKasi yPOBEHB MIOMEX.
HauGoAblliee NpakTHYECKOE IPUMEHEHHE HAXOAAT AQ3ePHbIE CKAHEPbL.
Aa3epHblil CKaHep N3MepsieT PacCTosiHHe A0 0GBeKTa M ABa YTAQ, wroﬁ,
B KOHEUHOM HTOTe, AGeT BO3MOKHOCT BEIYMCAHTE KOOPAHHATEI KaJKAO!
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Puc. 6.12. Mpunuymn PaboTel gatyuka NasepHOR TpUaHrynaumm

—_— —_
TOYKH OGBEKTa. Komncrpykrusras cxema Takoro CKaHepa mpeACTaBAeHa
Ha puc. 6.13, a.

Tyuok ceera, TeHepHUpYeMbIii Aa3epoM, OTpaXKaeTcst or TIOBEPXHOCTH
o0beKTa i Bo3Bpaimaercs B npueMHHK. Bpamaiomascs Tpu3Ma (MAn
3@PKaAO) pacnpepeAsieT y4oK MO BepTHKAAH ¢ 3apaHee 3aAaHHEIM
marom (Hanpumep, 0,1°). Takum 06pasoM, B OTAGABHOM B3STOM Bep-
THKAaABHOM CKaHe GyAyT HM3MEepeHkI BCe TOYKH C AMCKPeTHOCTEI0 0,1°
(Hanpumep, npu MakcuMarsHOM BEPTHKAABHOM YTAe CKaHMPOBaHUSs
140° ux Gyaer coorsercrsenno 1 400). 3atem cepeonpusop ToBOpaYn-
BaeT GAOK H3MEPHTEeABHOI! FOAOBKH Ha YTOA, paBHBIi wary H3MepeHus
(pw Toit xe AMCKpeTHOCTH 0,1° noAHBIH 060pOT CKaHepa COCTOMT u3
3600 OTACABHBIX BepTHKAABHBIX TAOCKOCTei). TakuM 06pa3oM, moa-
Has undpoas KapTMHa mpocTpancTsa GyAeT npeacTaBAena B Buae
Habopa 5040 000 Touex. 3uas CKOPOCTE PacpOCTPaHeH s Aa3epHOro
M3AYHEHUS, & TAKKe BPeMsi, IPOIIeALIIee OT MOMeHTa BBIXOAQ HMITYABCa
AO MOMEHTa ero npuema, MOXXHO ONPEAGAHTE PaCCTOSIHHE A0 OOBeKTa
(puc. 6.13, 6). 3nas 3HaYeHHEe YTAOBOrO OTKAOHEHMs HanpasAsiionero
3€PKaAa B MOMEHT H3AYHEHHS HMIIYALCA, MOXKHO ONPEACAHTH YCAOBHEIE

0€ B YHCACHHOM BHAE. 3HaueHHe HHTeHCHBHOCTH OTPaykeH-
CHTHAAA 3aBHCHT OT COCTAaBASIIONIErO MaTepuara 0GBeKTa, ero
bl, UBeTa u T.A. [IpocTpaHcTBeHHas MOAEAL OGBEeKTa, Onu-
MHOJKEeCTBOM TOYEK, HashiBaeTcsi 06AakoM Touek. C nmoMousio
MPOBaHHOIO MPOrPaMMHOTO ObecTeyeH s IOAyYeHHBIe IoCAe
«0BGAAKa TOYEK» «CIIMBAIOTCS» APYT C ApyroM. OGbeanHerHoe
TOYEK» MOXKeT GBITE TPaHC(OPMHPOBAHO B AIOGYIO TpeGyeMyio
My KOOpAMHAT. Ha oAy4eHHOM NPOCTPaHCTBEHHO# MOAGAH MOXKHO

(cepBonpHBOA)

d=vt/2

. 6.13. INasepHebin 3D-ckanep:
~ KOHCTPYKTHBHAs CXeMa; 6 — IIPHHIMI HIMEPEHUS PACCTORHIA AO OGLeKTa
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BEIIOAHSATD M3MEPEeHMUs PASAHYHBIX TeOMETPHYECKHX IapaMeTpoB (pac-
CTOSHMS, YTABL, AHAMETDH! M T.A.), @ TAKXKE CTPOMTH Pa3pe3bl H CeYeHus,

Cheayiomum 31anoM sBAseTcs TIOCTPOEHHE BEKMOPHLIX MOgeAel.
310 MOXKeT GRITE AOCTHTHYTO AHGO METOAOM TOCTPOEHHMS TPEYTOABHHKOR
C BEPIIMHAMM B TOYKAX «0OAaKa» (TPHAHTYASIMOHHAS MAM TOAMIO-
HAABHAs MOAEA), AHGO HCTIOAB3Ys HAGOP MPUMUTHBOB (TOYKa, BEKTOp,
TAOCKOCTS, WHAMHAD, Chepa u T.A.). B AaHHOM cayuae «oBAaka Touex»
TIEPEBOAATCS B BEKTOPHYIO MOA@AB, COCTOSIIYIO M3 PABHABHEIX Ieo-
METPHYECKHX TeA.

TloAyuenHbIe AaHHEIE SKCTIOPTHPYIOTCS B TaKHe MPOTPaMMHEIe TIaKe-
THI, KaK AutoCad, ArcView, MicroStation u Apyrue, pas TIOCAGAYIOIIEro
HMCToAB30BaHus. Kpome TOro, CylecTsyeT BOIMOKHOCTE aHAAM3a —
HAAOKEHHS APYT Ha Apyra «0GAGKOB TOYEK» OAHOTO H TOTO JKe 00BeKTa,
TIOAYYEHHEIX B Pa3HOe BpeMs, C BHIAGYel MX HeCOOTBEeTCTBHS. Takum
06pasoM, MOXKHO IPOBOAMTE PaGOTHI IO AeOpMAHOHHOMY MOHHTO-
PHHIY 3AQHHI, COOPY)KEHHII, ONIOA3HEBEIX Y4aCTKOB, ONPEACASTH Terl-
AOBbl€ PACHIMPEHHS! KOHCTPYKIMI M Ap.

OGLIYHO CKaHep ycTaHaBAMBAETCS Ha IITATHB M HaleAHBAETCs
Ha cHUMaeMslit 06bext. Onepatop ucnoassyer KITK st nporpam-
MHMPOBAHHS CKaHEepPa, ONPEACACHHS 30HH CKAaHMPOBAHMS M 3aIyCKa
CKaHUpOBaHMs. Ero CBAi3k CO CKAHEPOM MOJXKET OCYIleCTBASTHCS Yepes
Wi-Fi-nopr mau nocpeacrsom kabeas. Bee A@HHBI® CKAaHHPOBaHMs 3a-
THCHIBAIOTCS HA KAPTy NaMATH, BCTABASEMYIO B CAOT CKaHepa.

AasepHoe 3D-cKaHMpOBaHHMe ONHUCEIBaeT OBMIMI CIIOCO6 M3MepeHus:
MAH CKAHUPOBAHMS IOBEPXHOCTH MOCPEACTBOM Aa3ePHOM TeXHOAOTHH.

B cmpoumeascmse razepubiii 3D-cKaHep HCIIOAB3YeTCS AAS M3rO-
TOBAGHMS HCTIOAHHTEABHEIX YepTeXeil yKe CyIecTBYIOMMX MOCTOB,
MPOMBIIIACHHBIX NPEANPHSATHH, MOHYMEHTOB; AOKYMEHTHPOBAHMS
HCTOPHYECKHX NAMSTHHKOB, TYPHCTHYECKHX OGHLEKTOB; PEKOHCTPYKI#H
aBroTpacc.

B npompurenrocmu ¢ nomongsio 3D-CKaHEepOB IPOU3BOAAT KOHTPOAL
KauecTBa NPeU3HOHHBIX OGLEKTOB POM3BOACTBA CAOIKHOM Gopmer,
OUEHHUBAIOT H3HOC OTACABHBIX SAEMEHTOB 0GOPYAOBaHMS, CKAHHPOBa-
HHe HeAp B IIaxTax.

B Meguyure 3D-ckanepr akTHBHO HCIOAB3YIOTCS B OPTONEAMH M CTO-
MAaTOAOTHH AASI CO3AHHE TPOTE30B ¥ MMIIAGHTATOB C HCIIOAB30BaHHEM
CAD/CAM-TexHOAOTHiA.

B ungycmpuu passrevenuii 3D-cxanepr aktusso MCTIOAB3YIOTCH AASE
co3panus uudposex 3D-Moaerel B KuHeMarorpade u BHACOMIpax.
Ecau y cospaBaemoit MOAAM eCTb aHaAOT B pearbHOM MHpe, TO CKa-
HHPOBAHHE NIO3BOASET CO3AATE TPEXMEPHYIO MOAGAL TOPa3A0 GEICTpee,
HeXeAH pa3paboTKa 9TO# JKe MOAEAH TIOCPEACTBOM 3D-MopeAMpOBaHUs.

D-CKaHepHl TakXXe HaXOAAT aKTHBHOE IpuMeHeHHe B cepe
D-neuaTH, Tak KaK NO3BOASIIOT B KOPOTKHE CPOKH CO3AABATh AOCTATOYHO
Hble 3D-MOAGAM Pa3AHYHBIX OGBHEKTOB M IOBEPXHOCTEIH, IPUTOAHBIE
nocaeayioueit AopaboTku u nevatu. B aroit cepe ncnoassyrores
KOHTaKTHBIH, TaK # GECKOHTAKTHBIA METOAbI CKAHUPOBAaHMS.
CxaHepsl B OCHOBHOM HCIOAB3YIOT annapaTHsie HHTepdeics
B2.0, Ethernet, USB3.0, SCSI.
B KOMIIA@KT NOCTaBKH CKaHepa BXOAMT ClIeLMaAbHas porpaMMa —
[paiisep, NpeAHa3HaueHHAS AASl YIIPABACHHS IPOLIEAYPOi CKaHHPOBa-
¥ HACTPOHKM OCHOBHBIX apaMeTpos ckanepa. HaGop Apaitsepos
T Pa3AHYaTHCSH B 3aBUCHMOCTH OT MOAGAH, HO CYIIECTBYIOT H YHH-
aAbHBIE MHTepPGeHCE, HeOGXOANMEIE AAS B3AHMOAEHCTBHS CKaHepa
C ONepaIuoHHOM CHCTEMO KOMITbIOTepa. B 4acTHOCTH, HepeAKo B Onu-
HUSIX CKaHepa MOXKHO BCTPETHTh Takue aG6pesuarypsl kak TWAIN,
A u ISIS-ApaiiBephl (CTaHAGPTEI, TPOTOKOABI).
TWAIN — cdopmart ApaiiBepa, paspaGoTaHHBIH PAAOM (HPM.
- Beayuiue mpOM3BOAHTEAM aNNlapaTHEIX H POrPAMMHEIX cpeAcTs —
Komnanuu Aldus, Caere, Eastman Kodak, Hewlett-Packard u Logitech —
HHHAHM CBOM YCHAMS ASi CO3AAHMS COGCTBEHHOTO (hopMaTa Apait-
TWAIN. Cranaapr TWAIN onpepeAsieT OpPSIAOK 0GMeHa AAaHHBIMH
AY IPMKAGAHOM POrpaMMoit M APaifBepoM CKaHepa, Y4TO MO3BOAHAO
b MPOGAEMY COBMECTHMOCTH PasAMYHEIX KOMIBIOTEPHBIX IAAT-
OPM, CKaHEPOB Pa3HEIX MOACACH 1 (DOPMATOB IPEACTABACHHS AGHHEIX.
nomousio TWAIN-COBMECTHMOrO CKaHepa MOXKHO CKaHWPOBAaTh H30-
aKeHHs U3 AI0GOi TPOrpaMMEL.
WIA pacumdposriBaetcs kKak Windows Imaging Architecture. rot
aHAAPT CO3AaH cnenuaasHo At OC Windows u paspa6oTtas GbIA KOM-
anueit Microsoft. On npepnasHauen AAst Goaee YAOGHOTO yrpaBAeHHs
aHepOM MOCPEACTBOM CTAHAAPTHBIX M IIPHBBIMHBIX AAS TIOAB3OBATeASH
‘uHCTpyMeHTOB Windows. Hanpumep, umenHO Gaaropapsi ApaiiBepy
'WIA ckanep 0ToGpaXkaeTcsi B ACIIeT4epe YCTPOHCTB KOMIIBIOTepa Ipu
MOAKAIOYEHHH, & MBI MOXKeM MPHBEIMHBIM CIIOCOGOM POCMOTPETE ero
'CBOWCTBa M COAEPIKHMOE.

Wurepdeiic ISIS (Image and Scanner Interface Specification), Tak
JKe Kak 1 Twain, CO3AaH AASL B3aHMOAEHCTBHS CKaHepa U KOMILIOTepa,
HO criocoGeH BEIMOAHATL GoAee CAOXKHEIE 3apauH. OH NpeAcTaBAsieT
€060t COBOKYITHOCTB MOAYAEH, KayKABIH M3 KOTOPAIX BEIOAHSIET Ompe-
AeAeHHYIO (DYHKIMIO (CKAaHHPOBaHHe, KOHBepPTalus, KoMnpeccHs). 3Tu
MOAYAHM MOTYT OGBEAMHATECH, 06pasys KOHBeHepsl AAS BHITOAHEHUs
CAOXKHBIX, MHOTOITANHBIX 3apay. ISIS npeararaer paspaGorunkam 10O
HAAEKHBIN U CTabMABHEI HHTePdENC AN MHTErpalMy 3aAaY, CBA3AHHBIX
€0 ckanupoBanueM. [10CKOABKy ISIS SBASIeTCS NPOMBIIACHHEIM CTaH-
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AApTOM, IOAB30BaTeAl cKaHepa ¢ ISIS-ApaitBepom MOXeT GHITh yBepes,
9TO MPUOGPETeHHEIH annapaT COBMECTHM CO BCEMH NPHAOKEHUSIMK

OMepaIHMOHHOM CHCTEMbI, PA3PaGOTaHHBIMH C ySETOM AGHHOTO CTaHAAPTA.

6.3.6. XapakTepucTuku ckaHepos

Tpu BeIGOpe THINA M MOAGAH CKaHepa CAGAYeT NPHHHUMATh BO BHH-
MaHHe CAEAYIOUIHe OCHOBHEIE XapaKTePHUCTHKH.

Paspemaroutas cnoco6HOCMb ONPEACAAETCH NAOTHOCTEIO PACHIo-
AOKEHHS! PaCTO3HABAEMBIX TOYEK M BHIPAXKAETCs B TOYKAX Ha AIOIM
(dpi — dot per inch). CkaHepsl HMEIOT ABa NIapaMeTpa pasperuaomes
CNOCOGHOCTH: ONTHYECKOE Pa3pelieHne i IIPOrpaMMHOe.

Onmuveckoe paspeueniie — MOKA3ATeAL [IePBHYHOTO CKAHNPOBAHHS.
TporpaMMHEIMI METOAAMH MOXXHO B AABHEHIIEeM IOBEICHTE paspele-
Hue. Hanpumep, ontiyeckoe (annaparHoe paspelieHne CKaHepa — A0
6400x9600 dpi, rae 6400 dpi — 3T0 paspelenue CKAHUPOBAHHS 110 IO~
PH30HTaAH, KOTOPOE CBSI3aHO C IAOTHOCTBIO Pa3MeIeHHs! CBeTOYYBCTBH-
TEABHBIX JIAeMEeHTOB B MaTpHLe CKaHepa, a 9600 dpi — BepTuKaAbHOe
paspellere CKaHHPOBaHMs, KOTOPOE 3aBHCHT OT TOYHOCTH ABHIKEHHS
KapeTku ¥ 06paboTKi pesyALTaTOB CKaHUPOBaHHS. OPHEHTHPOBATHCS!
CAGAYeT Ha NepByio UH(pY, TaK Kak 370, 10 CYTH, H eCTh (haKTHYECKoe
(«onTHyeckoe») paspelenHe NAGHIIETHOTO CKaHepa. MIHTepoAsiMoH-
Hoe paspemenne 12800x 12800 dpi — aTo paspemenune, noAydeHHOE
B pe3yAbTaTe NpOrpaMMHOi 0GPaGOTKH OTCKAHMPOBAHHOTO OPUIHHA-
Aa IyTeM yBeAMYeHHMs ero B YeThIpe pasa (B ABa pa3a — MO IHPHHE
¥ B ABa — 110 AAMHE).

O6Aracmb CKAHUPOBAHUA — MAKCHMaABHEI pa3Mep OpHTHHAAA
AASL AGHHOTO CKaHepa.

Memog cKaHUpPOBARUA OTPEACASIET OAHO- HAM TPEXTIPOXOAHHL
€noco6 CYUTHIBAHKS HH(OPMALMK B IIBETHBIX CKaHepax.

CKopocmb CKAHUPOBAHUA — YHCAO CTPAaHHI| YePHO-GEAOTO OpH-
THHAAA, CKAHMPYeMBIX B MHHYTY C MAaKCHMAABHEIM ONTHYECKHM Pas-
PpelueHneM CKaHepa.

Ora XapaKTepUCTHKa He HMeeT BaXHOIO 3HaYeHUs, TaK KaK 3aBHCHT
OT GHICTPOAGHCTBHA KOMIBIOTEPa, 0GBEMa ero OnepaTHBHON NaMsSTH,
annaparsoro unrepgesica u T.A. [loatomy GricTpoAeicTBHe CKaHepa
MOXKHO ONEHMBATH TOABKO M KOHKpeTHOro paGouero mecra. Muoraa
JTOT NapaMeTp YKa3blBaeTcsi B XapaKTePUCTHKAX CKaHepa B MHAAHCe-
KYHAAX Ha AHHMIO.

Paspagrocms ckanepa uaMepsieTcs B GUTAX U ONPEAGASIET TO KO-
AHYECTBO HH(OPMALUH, KOTOPOe HEOGXOAUMO AAsH OLH(POBKH KaXK-

TOYKM M306paKeHHs, a TAKKe KOAHYECTBO LBETOB, KOTOpoe
0coGeH pacro3HaTh CKaHep. 24 GUT cOOTBETCTBYIOT 16,7 MAH LBETOB,
: — MHAAMApAY, a 48 GUT — COTHAM TPHAAHOHOB. Kak npasuao,
OBeYeCKHii rAa3 He B COCTOSHMM OTAHYHMTE 16-GMTHBIA UBET OT

Ha poCCHIACKOM PHIHKE TMOAB3YIOTCS CHPOCOM CKAHePhl TAKHX 11Po-

oauTeeit, kak Hewlett-Packard, Mustek Paragon, Epson, Canon,
ision, Kodak, Fujitsu.

LUN®POBbIE KAMEPbI

‘Iugposas Kamepa — yCTPOUCTBO A (DOTO- MAM BHACOCBEMKH,
KOTOPOM M306PAKEHHe PErHCTPHPYETCS Ha CHCTeMY MaTpHIl H CO-
pansieTcsi B IMpoBOM BHAE.

Lludposast hoToKamMepa COAEPKUT B CBETOHENPOHHIIAEMOM KOpITyce
puIly, OGLEKTHB, 3aTBOP, BUAOUCKATEAB, [IPOLECCOp, KapTy NaMsTH.
‘Mampuya, WAM CBEMONYBCMBUMEAbHAR MAMPUYQ, — CHeNHaAH3n-
HHAsl AHAAOTOBAsi MAM IM(POAHANOrOBas HHTErPaAbHas MHKPO-
COCTOSAIIAs M3 CBETOYYBCTBHTEABHBIX JAEMEHTOB — (POTOAMOAOB.
a IpeAHasHauyeHa AAS IPeoGpasoBaHuMs CIPOCIMPOBAHHOTO Ha Hee
HYeCKOro M306pakeHHs B aHAAOTOBEIN IAEKTPHUECKHIA CHIHAA
i npy Haanaun ALITT HENOCPeACTBEHHO B COCTaBe MATpHIL B NOTOK
ppoBHIX AGHHBIX. MaTpHLa — OCHOBHOW 9AeMeHT uudpoBEIX (oTo-
IMep, BUACOKaMep, JOTOKaMep, BCTPOCHHBIX B MOGHABHBI TeredOoH,
apTdOHOB, NAGHIIETOB, @ TAKXKE KaMep CHCTeM BUACOHAOAIOACHHS
'MHOTHX APYTHX YCTPOHCTB. MaTpHIja TaKxe NPUMEHSETCS B ONTH-
GIX ACTEKTOPaXx NMepeMeleHnsi KOMIBIOTePHLIX MBIlIel, CKaHepax
MXKOAOB, AQHILETHBIX M IIPOSKIHOHHBIX CKaHepax, CHCTeMax acTpo-
[e4HOM HaBUIaLHH.

B 3aBucuMocmu 0m nPpUMeHAEMOil MEXHOAOIUU MaTPHIEL (PO~
IX KaMep NMOAPA3sACASIOCS Ha CAGAYIONIMe THIIBL.

M3C-warpuna (CCD-mampuya — Charge-Coupled Device) co-
TOMT U3 MOAMKPEMHUS, OTACAEHHOTO OT KPeMHHEBOH MOANOKKH,
'KOTOpOIt PH MOAAYe HANPSUKEHHs Yepes NOAMKPeMHHeBkIe 3aTBO~
M3MEHSAIOTCS IACKTPHYECKHE MOTeHIHaAK BOAH3H IACKTPOAOB.
[punnun Aeiicteust M3C-Marpunst # M3C-AuHeRKy, PaccMOTPeHHbIH
noppasa. 6.3.2, cxox.

KMOTl-maTpuna (complementary metal-oxide-semiconductor —
OS) — CBETOYYBCTBMTeAbHAsi MATPHUIA, BEIMOAHEHHAs Ha OCHOBE
OIT-TeXHOAOTHH.
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mapujue ycmpoiicmsa (NIPHHTEPEI) CAYXAT AASL BHIBOAA
alMH Kak Ha TBepABIe, KaK NPaBHAO, GyMakHble HOCHTEAH
oBo# (hopme, Tak 1 B oGbeMHOM BHAE. [To npusnMny AeficTBHS

. CBETOAMOAHbIE, TEPMHYECKHE U PHA APYTHX, PEAAH3YIOIMX TeXHOAOTHH
MHOTOMEPHO¥ IevaT. AAst BRIBOAA rpadudeckoi HHpOpMaLMK B BHAC
qep'rexei HMCHOAB3YIOT HAOTTEPHI. QYHKLKHOHHPOBBHHQ MHIYUHX
~ BAOKOB IAOTTEPOB OCHOBAHO Ha TeX JXe NPHHIMNAX, YTO H IPUHTePOB,
@ 110 KOHCTPYKIMH OHH NIOAPA3AGASIOTCS Ha NAGHIIETHBIE M PyAOHHBIE.

Cpegcmsa meareKoMMyRUKQUuil NpeAHa3sHaYeHbl A AHCTaH-
HMOHHOM nepepayn HHpopManuu. K HEM OTHOCATCA MeHAXKepHI,
paauoTereOHE!, NePCOHAABHEIE TEPMUHAABI AASL CITYTHUKOBO#H CBSA3H,
. ofecnevnBaloniie nepeaavy 3ByKOBO# M TeKCTOBO# MHGOpPMaUuM,
. QaxcHMMABHEBIE aNNapaThi, OCYUIECTBASIOLME POLECC AUCTAHITHOHHON
[mepeaaun M306pakeHNs M TEKCTa, HOAPA3ACASIOTCS Ha TepMorpaguye-
CKHe, 3AeKTporpadiueckue, CTpyiHEle, Aa3epHbie, hoTorpadpuyeckue,
; SAEKTPOXMMHYECKHE H IAeKTpOMeXaHHYecKHe. MOAEMEl B OCHOBHOM
JMCTIOAB3YIOTCS AR OGMeHa HH(OPMalieit MeXAY KOMITLIOTepaMy Yepes
TeAehOHHYIO AMHMIO 1 KOHCTPYKTHBHO BBIIOAHSOTCS KaK BHELIHMMH,
. YHKUMOHMPYIOUIMME aBTOHOMHO, TAK M BHYTPeHHMMH, BCTpauBae-
- MBIMM B annaparypy.

LIupoko pacnpoCTPaHeHHBIMH Cpegcmaamu pabomst ¢ urgopma-
Iu)el! HA MBEPgbIX HOCUMEAAX ABAAIOTCA MHOTOYMCACHHBIE ycrpoic‘rsa
KONMPOBAABHOM TEXHUKH: IAeKTporpaduueckne, TepMorpaduyeckue,
Amasorpacduueckne, pororpaduueckue, INeKTPOHHO-TpadHueckue. AAst
YHHUUTOXKEHHS KOHDHACHIIMAABHON MH(POPMALMK Ha TBEPABIX HOCHTe-
ASIX MCHIOAB3YIOTCS CTIeLHaAbHBIE YCTPOMCTBA — IIPEAEPEL.

KOHTPOJIbHbIE BOMPOCHI

Y70 BXOAMT B COCTAB TEXHUHECKMX CPEACTB MHAOPMaTU3aLMN?
470 NPUHATO 38 BANHULY MSMEPEHUA KONM4ECTBA uHGopMaLmMn?
Kak KogupyloTCs CUMBONLI TekcTa?

B 4em paannua Mexay TPaaMUMOHHLIMM B-6UTHbIMU KOAMPOB-
Kamu 1 HoBOM koampoekon Unicode?

Kakvie napameTpsl ONpeaensioT Ka4eCTBO ABOU4HOrO KOAMPO-
BaHuA 38yKa?

. Kakum 06pa3om Npov3soauTCs ABOMYHOE KOMPOBaHUe rpa-
thuseckon urcthopmaumn?

o o pwPs
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K uncay ocHosHsix AoctouncTs KMOIT-MaTpu oTHOCSTCS:

® HHU3KOE SHeprornorpeGAeHHE B CTaATHYECKOM COCTOSTHHH, UTO N03E0-

ASIeT NPUMEHSITh TaKHe MaTPHIILl B COCTaBe SHEPrOHE3aBHCHMEirx

YCTPOHCTB, HaPUMep B AATYMKAX ABIIKCHHS M CHCTeMax HaGAio-

ACHHS;
® EAMHCTBO TeXHOAOTHH C OCTAABHBIMH H(MPOBLIMH IAEMEeHTaMH ar-

TapaTypel, 4TO AAeT BO3MOXHOCTh OGBeAHHEHHsI HA OAHOM KPHCTaA-

A€ aHAAOTrOBO# 1 UNGPOBOH YacTw;
® HaAMYMe MeXaHW3MAa POM3BOABHOIO AOCTYTIA, C IOMOMIBIO KOTOPO-

TO MOXKHO BHIIOAHATH CYMTHIBAHHE BBIGPAHHBIX IPYII IHKCEAOB,

AanHast onepauyus NOAyYHAA Ha3BaHHe KAADHPOBAHHOTO CHMTHIBA-

Hus (aHrA. windowing readout). KaapupoBakue MO3BOASIET yMeHE-

WHTE Pa3Mep 3aXBaYeHHOTO W306PaKeHHsS W NOTEHIMAABHO yBe-

AMYHTB CKOPOCTh CYHMTHIBAHMA 10 cpaBHeHHIO ¢ [13C-cencopamu,

TOCKOABKY B IOCAGAHHX AASI AdAbHeiIe 06paGoTKH HeOGX0AMMO

BBLITPY3UTH BCIO HHGOPMALHIO.

Live-MOS-mampuya — CBETOYYBCTBHTeABHas MaTpHILa, TIOCTPOeH-
Hasi 1o MOTT-rexHoAOr#H, UMelomas GAaroAapst PAAY TeXHHUECKHX
M TONOAOTHYECKHX PelleHHit BO3MOXKHOCTE «KHBOTO» IMPOCMOTpa
H300paKeHus.

B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO HCIIOAHEHHS PA3AHYAIOT CAe-
Aylomue nu(poBLe KaMephl: C 3aAHel Pa3BepPTKOM; TPeXKaApPOBEIE;
OAHOKAAPOBEIE C OAHOM MATpHLel; OAHOKGAPOBEIE C TPeMst MaTpH-
HaMHu.

TMpurnun AefCTBUS Kamepsl ¢ 3agHell pa3BepmKoil IOKa3aH Ha
puc. 6.14. QoronpueMHuK n306pakenns B BuAe [13C-AuHEHKH nepe-
MelaeTcst B (JOKaABHOI IAOCKOCTH KaMepEl BEPTHKAABHO, PerHCTPHPYs
u306paxeHHne NOCTPOHO. KaMepsl TAKOTO THIIA AOBOABHO MHEepPLUMOHHEL,
UTO He NO3BOASIET HCIIOAB30BATH MX AAS PETHCTPAIIMH ABHIKYIIHXCS 00b-
©KTOB, OAHAKO OHH OGASAQIOT BEICOKHM Pa3pelieHHeM U UCTIOAB3YIOTCS
B IPOeCCHOHAABHOM anmnaparype.

B mpexxagpossix kamepax B kauectse hoTonpueMHUKa MCMIOAB3Y-
ercs M3C-marpuna. AAsi PerHCTPANMH IBETHOTO H30GPakKeHHs Bhi-
TOAHSIOT TPH IKCIIO3ULMH, PETHCTPUPYS KaXKABIA pa3s n3oGpaxeHne
4epe3 OTAGABHEIH CBeTO(HABTD (KPacHEIN, 3eAeHBH, cunmit). Takne
KaMepE! AGIOT MeHBIllee Paspellente, YeM KaMephl C 3aAHeil pa3BepT-
KOM, HO 9KCIO3UIMS POU3BOAMTCS CO CKOPOCTBIO, AOCTATOMHOM AASI
MCMOAB30BAHHS BCIIBIIIKH.

B ogrokagposotl kamepe ¢ ogroll mampuyeil perucTpanus HuHpop-
MalyMy O BeTe NPOM3BOAUTCS Yepe3 HAHECeHHHIH Ha MOBePXHOCTH
T3C-MaTpuus! NAeHOYHEI DUABTD, cocTosumit 13 RGB-3AeMeHTOB.

6.14. MpuHUMN QEACTBUA KaMEPs! C 33aHeR passepTKon

perucTparyy H306pakeHus IPOM3BOAMTCS BCETO OAHA IKCMIOIUIIHS,
NO3BOASIET IPOH3BOAUTE CHEMKY ABHXYIIMXCS OGBEKTOB, OAHAKO

mepeaaa B TAKMX KaMepax yCTymaeT [0 KauecTsy MHOTOIKCHO-

(OHHO¥ TeXHOAOTHH.

TIpuHIHAn ASHCTBHS ©0gHOKAgPOBOIl KaMepsl ¢ MPeMsa Mampuyamu, Kax

Ka3aHo Ha pHc. 6.15, a, COCTOMT B paculenAeHnH un3obpaxeHus C 1o~

IIBIO CHCTEME! CTIEIHAALHBIX IPH3M (CM. PHC. 6.15, 6) Ha KpacHyIo,

HYIO ¥ CHHIOIO COCTaBASIIOLIHE. MocTynaomui B KaMepy cBeT, uu-l
Ha napy AMXPOMYHEIX CHCTeM, AGAMTCS Ha TPH OCHOBHBIX LIBETa:

CHEI, 3eAeHblN 1 cHHMIA. KaXXpas MOHOXPOMHas c?c‘ramloman
306pakeHusi perucTpUpyercs caoeit [13C-marpunei. Liugpossie
epEl TAKOTO THNA PHMEHSIOTCS B NU(POBLIX KaMepax CpeAHero
BBICOKOTO KAGCCOB.

TNpenMyIIecTBaM# TPEXMATPHYHBIX IMPPOBLIX Kamep M0 OTHOLLe-
HMIO K OAHOMaTPHYHBIM ABASIIOTCS: Ay4lIas IePEAAua UBETOBEIX nepe-
' X0A0B, GOAGE BEICOKOE Pa3pellieH e, CBeTOYYBCBUTeABHOCTE M YPOBEHE
0‘;“;“1!"] uugpoBoil Kamepsi. MaccoBoe NPUMEHEHHNE NOAYHHA CO-
peMeHHBIi THI OGLEKTHBOB C IePeMEeHHBIM (POKYCHBIM PACCTOSHHEM,
HIBAEMBI BAPHOOGHEKTHBOM (aHrA. Zoom — TpaHCOKATOP, «3yM»).
TAaBHOE AOCTOMHCTBO — BO3MOKHOCTB OTIePAaTHBHOTO H3MeHeHHs Mac-

231




image118.jpeg
Puc. 6.15. OpHokapposan kamepa c Tpems MaTpULamMm:
@ — UPHHLMN ACHCTBUR; 6 — CHCTeMa LBETOAGAHTABHEIX TPHIM

wTaba 306paXKeHHs YaCTo NO3BOASIET OAYIHTS H3oGpaXkennue Goree
KauecTBeHHOe, HeXXeAH yBeAHyeHHe ()parMenTa ¢ MaTPHILL.

3amBop UMMPOBKIX KaMep ABASETCS IAEKTPOHHBIM IKBHBAACHTOM
MEXaHHYeCKOro 3aTBOpa W BCTPOeH B Marpuuy. B pAoporocrosmux
KaMepax BMOHTHPOBAaHE! ABa 3aTBOPA, M MEXaHWYECKHUI CAYIKHT AAS
TPEAOTBPalleHHs NONAAAHUS Ha CEHCOP CBeTa MOCAe OKOHYaHHs
BpeMeHH BHIACPXKH. B HeKOTOpHIX muppoBsix (oToanmaparax mpu
HaXKaTH¥ KAABHIIHM 3aTBOPa HANOAOBHHY NPOMCXOAMT CpabaThiBaHue
CHCTeM aBTOMATHKH. ABTO(OKYC U CHCTeMa ONIPeACACHHS IKCTIOSHIAH
(PUKCHDYIOT NapaMeTph! CHEMKH H JKAYT NOAHOTO HAXKaTHS.

Bugouckameas — arement (oroannapara, moxassBaroUMil rpaHu-
1161 GYAYIIero CHUMKa M B HEKOTOPEIX CAyHasiX pe3KkoCThb M MapaMeTps!
CBHeMKH. ECAM B ONTHYECKYIO CXeMy BHAOMCKATeASt BXOAHT 3€PKaAo,
TnepeHanpaBAsiioliee CBETOBOH NOTOK OT 0GBHEKTHBA B OKYASIp HAH
Ha MaToBOe CTEKAO, TO TAKOH annapar Ha3hbiBaeTCs 3epKaAbHbM. Oc-
HOBHBIM OTAMYHMEM OT ADYTHX THIIOB (DOTOANNAPATOB SBASETCS HMEHHO
3epKaAbHAsA CHCTEMa, KOTOpask MO3BOASIET HCTIOAB30BATH CMEHHEIE
OGBEKTHBLL. DACKTPOHHEIE BUAOHCKATEAN BHIIOAHSIOTCS B BHAE KUG-

pucmarruveckux (LCD) uan opranuveckux csemoguogrsx (OLED)
ees.
HauGoaee pacnpoCTpaHEeHHO# ABASETCS 0gHOOOBEKMUBHARA 3ePKAAL-
12 kamepa, SLR-xamepa (single-lens reflex camera), cxema KOTOpO#H
Ha Ha puc. 6.16. B nponecce Bu6Gopa 00beKTa CheMKH M HaBeAe-
peskoctH (ororpad HaGAIOAAET Yepe3 OKYAsp BHAOMCKATeAs
bHOE H300paXeHHe, BOCHPHHUMaeMoe 0GheKTHBOM KaMephl |
elupyeMoe 3epKaAoM 2 Ha MaTOBOE CTEKAO 5.
CooTBeTcTBHE rpaHMl] H300paXkeHus, HaOAIOAQEMOro Yepe3 BUAO-
aTeAb, TOMY, YTO NPOENUPYETCS Ha NACHKY MAHM MaTpHLy — noie
UuA BUGOUCKAMEAR — ABAAETCS Ba)KHOH XapaKTepUCTHKOM KauecTsa
PKaAbHOM KaMephl. Y Xopomux Kamep oHO coctasaseT 90... 100 %.
anpu3Ma 7 (MPHAAIONLas XapakTepHEle OYepTaHus GOABIINHCTBY
bHEIX (POTOKaMep) oGecneunBaeT NepeBopoT U300paxeHus
BEHHOE TOAOKeHHe, COOTBETCTBYIoLIee ToMy, uTo dororpad
MT HEBOOPY’KEeHHBIM rAa3oM. [TocAe OKOHYAHMS HABOAKM NPH Ha-
14 Ha CIyCK CIeIMaALHBI MeXaHH3M yOHPaeT 3epKaAo 2 H3 ONTH-
Oro TPAaKTa KaMephl, 3aTBOP 3 OTKPLIBAETCS Ha BPeMs BHIACPIKKH,
o6pa’keHHe NPOEHPYETCs Ha MaTPULY 4.
[poyeccoph! B IjA(POBEIX KaMepax BEIOAHSIOT CAeAyioune QyHK-

| ynpaeAeHHe paGoToil 3aTBOPa;

YIpaBAeHHe OOBEKTHBOM B ABTOMaTHYECKOM M DYMHOM PeXMMax

CBeMKH;

| BLIGOp Garanca 6eaoro, H3MepeHHe OCBEIeHHOCTH OOBeKTa;

ynpasAeHHe paGoTOM BCIBILIKH;

yIpaBAeHHe CrerHaAbHEIMU 3¢dexramu u3 umeromerocs Habopa

 (cenusi, yepHO-Geaasi CheMKa, ycTpaHeHHe 3(eKTa KpacHbIX rAa3
HAP.);

. B.16. Cxema 0gHOOGLEKTMBHOR
8nbHOM LMGPOBON Kamepb!:

— 06beKTHB; 2 — 3epKaAo; 3 — 3aTBOP;

~— MaTpHua; 5 — MaroBoe CTeKAO; 6 —

13a; 7 — NeHTANpHU3Ma; 8 — OKYASD
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= ¢opmMHpOBaHMe M BEAAYA Ha AMCTIAH HHGPOPMAMK O BHIGPaHHbIX

peXuMax ChbeMKH, HaCTPOMKaX, CaMoro H306pakeHus U T. A.

Tpoueccopsi HUGPOBLIX KaMEp BXOAST B COCTaB MHKDOKOHTPOAAEDA
(MCU), coueraomero Kak (yHKIMH MPOLeccopa, Tak U nepugepuitHex
ycTpo#icTs, copepxauero O3Y u IM3Y.

Kapma namamu — HocHTeAL HH(OPMALMH, KOTOPEIH obGecneunBaeT
AMTEABHOE XpaHeHHe AGHHBIX GOABLIOrO 0GBeMa, B TOM YHCAE H30-
OGpakeHHi, OAyqaeMuIX PoBOil Kamepoit. Hocureaem urdopmarmn
B 1MPOBLIX KaMepax 0GbIYHO CAYKAT KapThl (PASII-NaMATH.

KOHCTPYKTHBHEIE PeIIeHHs HEKOTOPBIX MOA@AeH KaMep NO3BOASIOT
OAHOBPEMEHHO HCIOAB30BAaTH MHOTOKAAPOBYIO M OAHOKAAPOBYIO TeX-
HOAOTHH 3KCIIOHHPOBaHMS.

K 4HCAy BaKHeHIINX XapaKTePUCTHK HU(POBLIX KaMep MOXKHO OT-
HECTH CAGAYIONINe: pa3pelenne; MoAAepKKa uHTepdericos SCSI, Wi-Fi,
USB; o6bem HOCHTeAs: HH(MOPMALIHH.

LudgpoBas Bugeokamepa — 3TO YCTPONUCTBO AASI TIOAYYEHMS OI-
THYECKHX 06pa30B CHUMaeMEIX OGLEKTOB Ha CBETOYYBCTBUTEABHOM
3AEeMeHTe (MaTpHIle), NPUCTIOCOGACHHOE AAS 3aITHCH ABHIKYIIMXCS H30-
Gpaxkenuit. OGEIYHO OHA OCHANAETCS MEUKPO(MOHOM AASL TAPAAAEABHOI
3anucH 3ByKa. [TpHHIMT AACTBHS ¥ KOHCTPYKTHBHbIE DeleHus ud-
POBO¥ BUACOKAMEphl MaAO OTAHYAIOTCA OT (hOTOKAMepEL.

BBICOKMM KaueCTBOM OTAMYAIOTCH Hudposrie Kameps Canon,
Olympus, Nikon, Sony.

I wev-kamersi

Web-kamepa uan IP-kamepa npeacTaBasieT coGoi 1upoBoe ycTpoii-
CTBO, MPOM3BOASILIIEe BUACOCHEMKY, OLM(MPOBKY, CKaTHe H MepeAayy
110 KOMITBIOTEPHO# CeTH BUACOM300parkeHHs.

WUndopmanus o Web-kamepe Kak HOBOM NepiepHItHOM YCTPOHCTBE
TK nosiBuAack B nevary B 1992 r. B HacTosiee BpeMsi OHM CTaAH BIIOAHE
IITATHHIMU TEXHHYECKMMHU CPEACTBAMH HH(OPMAIMOHHO-KOMMYHHKa-
L{MOHHBIX TeXHOAOTHH.

Tunuunas Web-kamepa cOApXXHT (pHC. 6.17): OGBEKTHB, ONTHYECKHIT
UABTP, (HOTOYYBCTBHTEABHYIO MaTpHIy, cxeMy undpoBoit 06paboT-
KM u306pakeHHs, cXxeMy KoMmpeccuyu usobpaxenust 1 Web-cepeep
AAS IOAKAIOUeHMs K ceTH. Kaxxpas ceteBas Web-kamepa uMeer CBOM
cobGcrBeHnBlit [P-apApec, BRIYHCAHTEAbHBIE QYHKIMH U BCTPOEHHOE
nporpaMMHOe ofecnedyeHue, 4TO NO3BOASeT el (PyHKIHOHMPOBaThL
Kak Web-cepsep, FTP-cepsep, FTP-kAneHT u KAueHT e-mail. HanGoaee

Cxema KOMITpecCHH

Muxpocxema
H30Gpaxenus DRM

. B.17. OcHoeHbie 6nokm Web-kameps!

COBpeMEHHEIE CeTeBEIe BUACOKAMePhl BKAIOYAIOT H MHOTO ADYTHX IpH-
eKaTeALHBIX (DYHKIIMH, TAKUX KaK ACTEKTOD ABHJKEHMs!, BXOA-BBIXOA
OrM M NOAAGPXKKa e-mail. HeKOTophie MOAGAH KaMep MMeIOT 1o~
Ble YCTPOMCTBA M MOTYT BBITIOAHSATH KPYTOBOe BHACOHAGAIOAE-
ie, a TakKe UMeIOT BapHO(OKAABHEIN OGBEKTHB, KOTOPBIM MOXHO
BASITB 110 CETH.
TNpunnun paGorsr Web-kamepsl aHaroruyen Awo6o# nugposoi
Mepe.
I13C(CCD)- nan KMOIT(CMOS)-mampuya — OCHOBHOH 3AeMEeHT
Web-kamep.
Anaroro-yugposoii npeob6pazosameas (ALITT) — Taxxke obs3aTeAs-
i KoMnoHeHT Web-KaMepsl, OCHOBHOe HasHaueHue KOTOporo —
Pa3OBEIBATH AHAAOTOBEIE CHUTHAABI MATPHIE!, T.€. HaNpsKeHHe
POBOI KOA.
Cxema KoMNpeccuu ganHbIX ¥ TOATOTOBKYM K NepeAaue B HYKHOM
popmare sABASETCS BaXKHBIM JAeMEHTOM Kamepsl. B Web-kamepax
AGHHEIE IepeAaloTCs B KomMnbioTep no USB-unrepdeiicy, T.e. 3a-
eABHOM CXeMOil KaMephl AOAJKeH GbITh KOHTpOAAep USB-untep-
2fica. YauThIBasi HU3KYIO IPOMTYCKHYIO CNOCOGHOCTL USB-1mmHbI (Bcero
M6wur/c, n3 koropbix Web-kamepa ncrnioassyet He 6oaee 8 M6ut/c),
IHHBIe HEOOXOAMMO CXKMMATh NepeA HeMOCPEACTBEHHOM nepeaayei
ploTep. OYEBHAHOCTB ITOTO CAGAYET M3 CACAYIOLIEro pacyera.
M paspemieHnH Kaapa 320 x 240 mUKCeAOB M rAyOuHe upeta 24 Gur
13Mep KaApa B HECKAaToM BHAe GyAeT coctasaaTs 1,76 Mour. [Tpu
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IMPHHE MOAOCH nponyckanus USB-kanara 8 M6uT/c B HecxKaTom
BHAE MOXHO NepeAaBaTh KaApPhl CO CKOPOCTBIO He Goaee 4,5 Kaapa/c
OAHAKO AASI TIOAYYEHHSI KaYeCTBEHHOrO BHAEO HeOGXOAMMA CKOPOCTi,
nepepaun 24 kappa/c u 6oaee. Takum oGpasom, Ge3 anmapaTHOro
CKaThs nepepaBaeMoit nHpopMannK (yHKIHOHMPOBAHUE KaMepk!
6b1A0 GBI HEeBO3MOXKHO. [ToaTOMy AI0GO# KOHTPOAAED KaMephi AOAKE
oGecrneunBaTh HeOGXOAHMYIO KOMIPECCHIO AAHHBIX AASl IEPEAAYH
ux no USB-unrepgeiicy. COGCTBEHHO KOMIPECCHs — 3TO M eCTh OC-
HOBHOEe HasHaueHue USB-KoHTpoarepa. ObecneynBasi HEOGXOAUMYio
KOMNPECCHIO B PEaABHOM BPeMeHH, KOHTPOAAED, KaK MPaBHAO, 1o-
3BOAsIET IepeAaBaTh BHACOIIOTOK €O CKOpocThio 10... 15 KaapoB/c npu
paspemenun 640 x 480 u co ckopocTsio 30 KAAPOB/C P pa3peleHny
320 x240 u MeHbUIEM.

AemeKxmop gBWKeRUA — 3TO NPOrpaMMHEI MOAYAb AASi OGHapy-
KeHHs NepeMelalouMxXcs B moAe 3penns Web-kamepsl 06beKTOR
AerekTop onpeaeAsieT rabapuTHEIe pa3Mephl 0GBeKTa H CKOPOCTh ero
ABWKeHHs. Ero MOXXHO HaCTPOMTE Ha OGHapy’KeHHe nepeMemeHns 06L-
©KTOB C IPeACABHOH MHHHMHU3alMel AOJKHBIX CpabaThiBaHHM U 3aAaThL
rHOKyI0 AOTMKY 06paGOTKH TPEBOT (TPeBOKHas 3allMCh, HHTErpaus
C APYTHM OXPaHHBIM 0GOPYAOBaHHEM).

IMepegaua ayguocurrara no cetu B GOABIIMHCTBE CAYYaeB OCyIecT-
BASIETCSl 32 CYET HAAMYHS B KaMepe ayAMOKaHaAa HAM BCTPOEHHOTO
MHKPO(OHA, a IIPK OTCYTCTBHH ayAMOKaHAAd — TIOAKAIOYeHHeM K Web-
KaMepe AOTIOAHMTEABHOTO ayAMOMOAYASL.

B 3aBHCHMOCTH OT (DYHKIMI, KOTOPLIe BO3AaraloTcs Ha Web-Kkamepy,
BO3MOXXHBI PA3AHYHEIC BADHAHTEI €€ OAKAIOYEHHS.

Y1o6s! NOAKAIOUMTE Web-KaMepy 110 AOKAABHO# CeTH AAS HaGAIOAE-
HUsl B IoMemeHuy (puc. 6.18, a), HeOGXOAUMBI CAGAYIOIIHE KOMIIOHeH-
ThI: KOMIIBIOTEP, CBUTYEP, CeTeBas KaMepa M AOKaAbHas ceThb Ethernet
CBHTYEp NO3BOASET Pa3AMYHEIM YCTPOMCTBAM M3 CETH O6IIATHCS
HENOCPEACTBEHHO APYT C ADYTOM M AGeT BO3MOXKHOCTB yCTPOHCTBaM
M3 AOKaABHOI CeTH HMeTh OTAeAbHEIe [P-aapeca. Bo3MOKHBI BApHaHTE!
6ecnpoBOAHOTO MOAKAIOUeHHsT Web-KaMepsl.

Ars mopxalouenust Web-kamepsl K cetd MuTeprer TpeGyroTcs
YCTPOHCTBA! IMPOKONOAOCHEI MOAEM, IIHPOKOTIOAOCHEI MapIIpyTH-
3aTOp, KOTOPAIH ellle MOXKeT Ha3kIBaTLCS VIHTePHET-IIAIO30M, ¥ CBUTYED
(cM. puc. 6.18, 6). LLIMPOKONOAOCHEIH MapIIPYTH3aTOP MO3BOASIET OAL-
30BATEASIM AOKAABHOM CeTH COBMECTHO MCIOAB30BaTh €AMHCTBEHHOE
noakatoueHue K MiHTepHeTy. OH TaK)Ke CAYIKHT KaK HHTePhEeic MeXAY
HuTepreToM, IPOBaHAEPOM M AOKAABHOI CeTEIO. BOABIIMHCTBO IIHPOKO-
TMOAOCHBIX MapIIPYTH3aTOPOB HMeeT BCTPOCHHYIO (DYHKIIMIO CBHTYEDa,
TakuM 06pasoM, OTAeABHOe 0GOpPYAOBaHHe He TpeGyeTcs.

Mapurpyrusarop

YAareHHu
AoKarbHBI
TIOAB30BATeAL 6 P

Lenrparisit  Moaumus
MYHKT HaGAIOASHUS

. 6.18. BapuaHTel noaknioseHun Web-kamepsi:

10 AOKAABHO# CeTH A HAGAIOACHMS B MOMeILeHHN; 0 — K ceTw WiTepHeT; 5 —
Me Ge30NacHOCTH O0BeKTa
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TNpu nocrpoeruu cucTeMel 6e30NacHOCTH NPEATPHATHS C TOMOLILIO
Web-kamep (puc. 6.18, B) BO3MOXKHO 06eCNeYHTh pellIeHHe CAAYIOIIHX
3apau:
® ToAyYeHHe CcAykO6oii oxpanel nHpopmanuu or Web-kamep uepes

MOHHMTOP B TeueHHe pabouero AHs;
® OTAAAeHHOe HaGAIOAGHME B HOYHOE BPeMsi, BHIXOAHBIE M IPasSAHMY-

HEIE AHM Ha IYHKTe [eHTPaALHOTO HaGAIOAeHHS, 06CAYKHBaOIeM

HECKOABKO OpraH3aluif;
® B CAydae TPEBOrH PYKOBOAHTEAb CAYXKGEI Ge3011aCHOCTH MOXKET pac-

CMOTpeTh M300pakeHHsI Ha CaMOM GAM3KOM K HeMy KOMObIOTepe

HAM YAGACHHO Yepes MOAKAIoueHHe K UHTepHeTy.

W306pakeHusi MOTYT XPaHHTHCS B KOMIBIOTEPe Ha MPEATPUATHI
MAHM Ha CepBepe IOCTaBIUKA MHTEpHeT-cepBuca (mposaiipepa). Web-
KaMephi MOTyT TAKJKe OCBIAGTH H300PaKeHHs aBTOMATHYECKH TAABHOMY
KOMIBIOTEPY, MAH TAGBHEIH KOMIBIOTEP CaM MOXKET OTHICKHBATB M30-
Gpaxxenust ¢ Kamep. OGBIYHO HCIIOAB3YIOT ClelHaAbHOe IPOrpaMMHOe
obecnieyenne, papaboTaHHOE AAS ceTeBBIX Kamep. IlporpamMma MoxeT
0T06pakaTh KAPTHHKY B PEAABHOM BPeMEeHH MAM PaGoTaTh C apXHBAMH.

Web-kamepsl HAXOAAT Bce GoAee HPOKoe npuMeHeHHe. UX uenoas-
3YIOT IPH NIOCTPOSHHH BUACOCHCTEM AASi OXPaHBI KaK TePPHTOPHAABHO
GOABIIMX, TaK H MaAbIX 06beKTOB. OCOGEHHO He3aMeHMME! OHH IIpH
KOHTPOA€ M MOHHTOPHMHTIe YAGAGHHEIX TOYEK, TAe CYlLIeCTByeT HeoGxo-
AHMMOCTB IIPUMEHeHUs| HeOOCAY)KHBaeMoro 060pyAOBaHMS.

Web-kamepa ucrioas3yercs B GusHece, MeHeA)KMeHTe, 0Gpa3oBaTeAn-
HO# AeATEABHOCTH, OGecrieynBas IPOBEAEHHE BUACOKOH(EPeHIMI HAK
AHMCTaHIMOHHOTO 0Gy4yeHHs, BU3yaAusanuio obuenus no UHTeprery,
NOAY4HAA UIMPOKOE PACIPOCTPaHEHHE B BUACOPETHCTPATOPaX, yCTa-
HaBAMBAaeMbIX Ha aBToMo6uAn. HanGoaee nssectHbie B Poccuu mpous-
Boantean Web-kamep — Logitech, Microsoft, Defender, Trust u Sven.

BN ovIrvTARSEPLI 1 SNIEKTPOHHBIE NMAHLLETbI

Aurumaiisep (Digitazer), uAn rpaguyeckuil nAaHwem, — yCTPOH-
CTBO AAS OLM(DPOBKHM rpadMyeckux H306paxeHuil, No3BoASIONIEE
npeo6pa3oBLIBATh B BeKTOPHLINA (hopMar u3oGpakeHne, NOAyYeHHOE
B pesyAsTaTe ABUKEHHUs PYKHM OllepaTopa. AMrnrai3epsl HCIIOAB3YIOTCS
B CHCTeMax aBTOMaTH3MpOBaHHOro npoekrupoBanus (CATTP) A BBOAG
B KOMIIBIOTEp rpathuyeckoit HH(OPMALMK B BHAE YepTeXKel U PHCYHKOB:
TPOEKTHPOBIMK BOAUT IePOM-KypPCOPOM MO IAGHIIeTY, a H300pakeHue
(uKcHpyeTcs B BHAe rpadudeckoro dasiaa.
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Aururaiizep COCTOMT U3 ABYX SA€MEHTOB: OCHOBAHUA (NAaHueTa)
yCmpoiUcmBa yKa3aHus, nepeMemaemMoro no noBepxHOCTH OCHO-
, Kypcopa (puc. 6.19, a) uAM mepa, Ha3sIBAeMOTO TaKJKe CTHAO

B KOMITBIOTED.
TIpuHII ASHCTBUS AMTHTal3epa OCHOBAH Ha PEruCTPaliii MecTono-
eHHst Kypcopa ¢ OMOIIIBIO BCTPOGHHOM B NAGHILIET CETKH, COCTOsel
(3 TIeYaTHBIX IPOBOAHUKOB C IIAroM MEKAY COCEAHHMH MPOBOAHHKaMU
oT 3 A0 6 MM. MexaHu3M perucrpanuyu obecrneunBaeT MOAyYeHHe Bbi-

OKOTO pa3spellleHHsi AWTHTal3ePa, ONPEACASEMOTO IaroM CYMTHIBAHHS
OpMaluH, AOCTHTalomMM A0 100 AMHMI Ha MHAAMMETD.
Aururaisepsl NOAPa3sAGASIOTCS Ha SA@KTPOCTaTHYECKHE H 3AeKTPO-

HUTHEIE B 3aBHCHMOCTH OT MeXaHH3Ma ONPEACACHHMS MECTONIOAOKE-
sl YCTPONICTBA yKasauus. B arexmpocmamuueckux gurumaiisepax
(CTPHPYETCH AOKAABHOE H3IMEHEHHE IAeKTPOCTATHYECKOrO MOTeH-
CeTKH MOA KypcopoMm. B saexmpomarnumusix gurumaiizepax
SBASIETCS HCTOUYHHKOM H3AYYEHHS! SA€KTPOMAarHHTHOTO CUTHaA],
IPHHUMAEeMOro CeTKOM, YTO AGAAeT AMTHTai3ephl 3TOro THINA 4yB-
MTEABHBIMH K [IOMEXaM, CO3AABaeMBIM BHEIIHMMH MCTOYHHKAMH,
HanpHMep MOHHTOPAMH.

~— ¢ Kypcopom; 6 — ¢ nlepom
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Tpaduyeckne NAQHIIETH! AUTHTa3ePOB BEITOAHSIOTCS Ha TBEPAOiT
(mAaHweTHEIe AurUTai3ephl) ¥ rTHOKOM (rHOKHe AUrMTali3ephl) OCHOBaXx.
Aurutaitsepsl Ha ruGKOM OCHOBE HMEIOT MEHBUIYIO Maccy, GoAee Kom-
NAKTHEI, yAOGHEI IPH TPAHCIIOPTHPOBKE 1 GoAee AelleBkle.

Paamepsi paGouero noas naasmeros o A4 Ao A0. TouHoCTb cyme-
CTBYIOIMX NAAHIIETOB KoaeGAeTcst B mpepeAax ot 0,005 Ao 0,03 Aroitma.
B cpeaseM TOYHOCTbH 9A€KTPOMArHUTHLIX AUTHTaN3€pOB BHILE, Yey
9AEKTPOCTATHYECKHX.

Yempolicmsa yKka3axus B AATHTal3epax BEINOAHSIIOTCS B BUAE Kyp-
copa HAH nepa.

Iepo npeacTasasier 060 yKasKy, CHAGKEHHYIO OAHOM, ABYMS HAH
TPeMs KHonKamu. CylecTBYIOT Nephsi, ONPEACATIONIHE YCHAME, C KO-
TOPLIM HAKOHEYHHK Mepa NPHKHUMaeTcs K MAQHIIeTY, i uMelomue 256
rpajaumil CTeNeHyu HaXKMMa, YTO OCOGEHHO YAOGHO AASL BBIIOAHEHMS
XYAOXKeCTBeHHBIX paboT. OT CTeneHn Ha)KMMa 3aBUCHUT TOALIMHA AH-
HHH, I[BET B IAAMTPE 1 €ro OTTEHOK. AASl PeaAH3alMi XYAOIKECTBEHHEIX
BO3MOXKHOCTeH HeoGX0AMMO mporpamMMHoOe obecniegenne tuna Adobe
Photoshop, Aldus PhotoStyler, Fauve Matiss, Fractal Design Painter,
Autodesk Animator Pro, CorelDRAW w Ap. AuruTait3epst ¢ nepesimMu
MCMOAB3YIOT NPEMMYIECTBeHHO AAS BRIIOAHEHHMSA XYAOKECTBeHHBIX
rpadmyeckux pa6or.

Kypcopel IpMMEHSIIOTCS B OCHOBHOM NIPOeKTHpOBIIMKamy B CATTP.
OnH BEINOAHSAIOTCA 4-, 8-, 12-, 16-KHONOYHBIMU. OGBIYHO HCTIOABIYIOTCS
OT ABYX AO Y€THIpeX KHOIOK, OCTaABHEIe IPOrPAMMHPYIOTCS B IPOrpam-
Max-NpUAOKEHUsX, Hanpumep B Autocad.

Kak Kypcopsi, Tak # niephbsi GBIBAIOT C IPOBOAOM M GECITIPOBOAHEIMH.

ApaitBepr AUTHTali3ePOB MOTYT PaGOTaTh TPeMst CIIOCOGAMM: IMYAH-
PY# MBILIIB, T. €. paGOTast B pe)XuMe OTHOCHTEABHOTO 3aAQHHS KOODAMHAT;
KaK CTaHAAPTHEIA ApaiiBep naanmera ADI He3aBHCHMO OT TOTO, Kakoe
YCTPOHCTBO SIBASIETCS CHCTEMHBIM; Kak Apaiiep WinTab.

Tpauueckue NAaHIIETH! (AMrHTAR3EPH) MPOU3BOAAT KOMIAHHH
CalComp, Wacom, Richpeace Groop, Konica Minolta, Eco u Ap. Tpu-
3HAHHBIM AMACPOM IO IIPOAAYKAM AHTHTai3ePOB Ha POCCHICKOM PhIHKE
sBAsiercst pupma Wacom.

IEEH cecopHbie veTPOiCTBA BBORA

CeHCOpHOe YCTPOHCTBO BBOAG OCHOBAHO Ha BBEAGHHH HH(OPMAIHK
8 INK npu NIpUKOCHOBEHHH K 9KpaHy.

TepBoe cencopHOe ycTPOMCTBO BBOA@ GHIAO CO3AaHO B 1970 T.
Aoxopak Xepcr, npenopaateas Yaupepcutera mrara KeHTykkH, co3aan
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WCTBO CEHCOPHOTO BBOA@, OCHOBaHHOE Ha Pe3UCTHBHOM NPHH-
e OmpeAeAeHHs KOODAMHAT, KOTOpoe GBIAO, CKOpee, AUTHTai3epoM
4 MCTIOAB30BAAOCEH AASl ABTOMATH3AIMHK CYMTHIBAHUS AQHHBIX C ACHT
onmices. B 1983 r. snepssie ITK HP-150, BHmylieHHblf KOMNaHHed
ett-Packard, GbIA OCHAIEH CEHCOPHBIM 3KPAHOM, PearH3yIOmuM
PAaKPaCHYIO CEHCOPHYIO TEXHOAOTHIO.

CoBpeMeHHEIe CeHCOPHEIE YCTPOHCTBA NPEACTaBASIIOT oGO cencop-
9KPaHBL U CHCOPHbIE MORUMOPbL. CeHCOPHEIe MOHMTOPEI COAGPXKAT
COPHBIN 9KPaH, YCTAHOBAGHHEIH Ha CTEKAE 9KPaHa AUCIIAeS.

OCHOBHBIMH KOMIIOHEHTaMH CeHCOPHOTO KpaHa ABASIOTCH:

CeHCOpHasi NIaHEeAb, BHITOAHSIONIAA (BYHKIMIO AATIMKA, TeHepHpy-
JOIero CHrHAABL, YKa3HBaiolue, K KaKoMy Y4acTKy MPOM3BEACHO
' NPHKOCHOBEHHE;

KOHTPOAAED, 06pabaTEIBAIONMMA CHIHAABI AATYHKA U TPAHCAHPYIO-
1Mt MX B AQHHBIE, KOTOPEIE nepeaaioTes B npoueccop [1K uepes iH-
Tepdeiick RS232 uan USB;

nporpamMMHEIi Apaiisep, ofecrnednBaiouii MHTepderic ¢ onepani-
. onHo# cucremoii K.

B 3THX yCTPOMCTBAX MCIOAB3YIOTCS HeThipe 6a3oBhIe CEHCOPHBIE
“TEXHOAOTHHM — DE3UCTHBHAS, eMKOCTHAs, aKyCTHYecKas u undpa-
KpacHas.

Pe3ucmuBHAs MEXHOAOIUS OCHOBLIBAETCS HA H3MEPEHNH SACKTPH-
YeCKOro CONPOTHBACHHMS YACTH CHCTEME! B MOMEHT MPHKOCHOBEHHS.
BBINOAHEHHEIH B COOTBETCTBHH C reOMeTPHe! MOHHTOPA, PE3UCTHBHLIH
9KpaH COCTOMT M3 CTeKASIHHOW IIaHEeAH, OKPHITO! CAOEM MAACTHKA, Kak
noka3aHo Ha puc. 6.20. [TPOCTPAHCTBO MEXKAY CTEKAOM M MAACTHKOM
Pas’AeAeHO MHKPOM30ASTOPAMH, KOTOPhie PABHOMEPHO PacIpeAeAeHE!
110 aKTHBHOM OBAACTH 5KpaHa M HaAEXKHO H3OAMPYIOT MPOBOASUIHE

-

SBamprHsi
caoi
TTpoBoastuyit
Aot
Muxpo-
H3OASTOP
Crexasmnas
naHeAb
Puc. 6.20. YCTPOACTBO PE3NCTUBHOMO
CEHCOPHOrO 3KpaHa
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noBepxHOCTH. [TpH AGrKOM NPHKOCHOBEHMM MOBEPXHOCTH COMPH-
Kacaiorcsi. KOHTpoAAep perucTpupyeT u3aMeHeHHe CONPOTHBACHHs,
npeoGpasyeT ero B KOOPAMHATE! IPHKOCHOBeHus (X u Y) u nepeaaer
MX Ha CHCTeMHYIO WHHY. KOrAa KOHTPOAAED 0XKHMAGET Ha)kaThs, pesu-
CTHBHOE NOKPhITHE CEHCOPHOTO IKPaHa HAXOAMTCS NOA HaNpsKeHHeM
5 B, a nOAAOKKA 3a3eMAEHa, 3a CYET MHKPOH3OASTOPOB MEKAY 3THMM
TOBEPXHOCTAMH COXPaHSETCs BHICOKOe COmpoTHBAeHHMe. Koraa HuuTO
He KacaeTcsi CeHCOPHOrO 9KPaHa, HaNpsKeHHe Ha MOAAOXKKE PaBHO
HYAIO. YPOBEHb HaNPSUKeHHs IOAAOIKKH IIOCTOSIHHO TPeoGpas’oBBeTCs:
aHaAoroBo-uudposeM npeobpasosareaem (ALITT) u oTcaexuBaeTcs
MHKPONPOLECCOPOM KOHTPOAAEPA.

Hrgpaxpacrnas mexnoaorus ocHoBaHa Ha NIepeKpHIBAHIN HHPAKpac-
HOIO H3AyHYeHMs B MOMEHT KacaHHsi CeHCOPHOTO 3KpaHa. MH(paKpacHk1it
CeHCOPHBIN 9KPaH COACPIKHT C OAHOM CTOPOHBI PSIA HCTOYHHUKOB uH(ppa-
KPacHOTO M3AYYEHHs B BUAE CBETOAHOAOB, a C IIPOTHBOIIOAOXKHOM —
(oTonpueMHUKH H3AyueHus. [TpH KacaHHH NPOMCXOAUT NepeKphBaHue
Ay4a CBeTa, 3TO NPHUBOAMT K M3MEHEHUIO CHIHAAA C COOTBETCTBYIOLIMX
(OTONPHEMHHMKOB, YTO HCNOAB3YETCSH S ONPEACACHHS! KOODAHHAT
TOYKH KacaHusi. MH(paKpacHEIe CeHCOPHEIE IKPAHBI ABASIOTCS CAMBIMU
AOPOTOCTOAIIMMH, OAHAKO MMEIOT PSiA TPHHIMIHAABHEIX [IPEHMYIIeCTB.
Bo-nepsuix, Takie 9KpaHk! aGCOAIOTHO PO3PaYHE! M MPOTyCKaioT 100 %
cBeTa. Bo-BTOPEIX, OHM HMEIOT IPAKTHYeCKH HeOrpaHWYeHHEII Pecype
paGoTsl. Bce 5Ti mpeuMyIIecTsa CBsI3aHLI C TeM, YTO MH(PAKPACHHIi
CEHCODHBIH IKPaH SBASETCH YHCTO ONTHYECKOH CHCTeMOM U He UMeeT
ABHIKYUIMXCH M3HAIINBAEMBIX SA€MEHTOB. DTH KDaHE! BHAEPKHBAIOT
CYPOBBI® YCAOBHS 3KCIAYaTaluu: BAaHAAAO- M M3HOCOYCTOMYMBEI, Ha-
CTPaMBAIOTCS HAa U3MEHEHHe YCAOBUIH OCBEIEHHS, BKAIOYAS IPAMOit
COAHeYHBIA CBeT.

EMKOCMHAA CEHCOPHAA MEXHOAOIUA NIPeAYCMAaTPHBAET HAAMUME
Ha CTeKAAHHO# NaHeAH OAHOPOAHOTO MPOBOASIIIETO CAOS. DAEKTPOARI,
PAacroAOKeHHbIe BOKDYT KPaeB NaHeAH, PaBHOMEPHO PaCHPEACASIOT
HH3KOe HaNpsKeHHe 10 NPOBOASALIEMY CAOIO, CO3AABast OAHOPOAHOE
IAEKTPHYeCKoe noAe. [IPHKOCHOBeHHe K 3KpaHy «IPUTATHBAET» TOK
M3 YIAOB 3KpaHa. KOHTpoArep H3MepsieT H3MeHeHHe IAeKTPHYECKOro
TOKA B YTAQX M BEIMHCASIeT MECTONIOAOKEHHE NPHKOCHOBeHHs. [1po-
3pavHOe 3aUHTHOE NOKPHITHE AEAAET AATYMK CTOMKHMM K TPEHHIO
u 3aTupanmio. Ha paGoTy eMKOCTHOro 9KpaHa He BAHSIET NONapaHmHe
Ha NMOBEPXHOCTD IPA3M, MBIAK, KHAKOCTH, KOHAGHCaTa. JKpaH pearu-
PYeT TOABKO Ha IPMKOCHOBEHHE IAEKTPONPOBOAALIETO MAAbLa HAH
METaAAHYECKOTO yKa3aTeas.

Acoustic Pulse Recognition (APR) coBmemaer B ceGe AydIuHe xa-
PAKTEPHCTHKH aKyCTHYECKOM M Pe3UCTHBHOM TexHOAOTHH. TeXHOAOrHS

6oTaeT o MPHHIMITY PaCO3HABAHMSA 3BYKa B MOMEHT KacaHus
e B onpeAenen:noﬂ Touke. CeHCOp reHepHpyeT YHHKaABHBIH 3BYK
it TouKe KpaHa. YeTHIpe AATIHKA, 3aKPeNACHHEIE 10 KPasM CeH-
HBIX 5KPAHOB, IPUHHMAIOT CHIHAA CeHCOPA. 3BYK OH(POBLIBACTCH,
M [IEPEAAETCS KOHTPOAAGPOM M CPABHMBAETCS CO CIIMCKOM paHee
CAHHBIX CHTHAAOB AASl KaJKAOM TOYKH 3KpaHa. Kypcop MrHOBeHHO
peMelliaeTcsi B TOUKY, COOTBETCTBYIOUIYIO MECTY KacaHMs. APR urso-
3BYKH OKpYKalolei CPeAB! 1 A0GEIe BHEIHHE 3BYKH, €CAH OHI
@ BXOAAT B PaHee COXpaHeHHEIN CTHCOK. APR-3KpaHBI XapakTepu3yeT
PAHUHOE Ka4ecTBO H30GPaXKeHMsl, H3HOCOCTOMKOCTL, CTabMABHAs pa-
a, BO3MOJKHOCTb PabOTH OT NPUKOCHOBEHMS PYKH, & TakxKe PyKH
B epyaTKe, KPEAMTHOM KapThl ¥ T. A, IKpaH YCTOWYMB K 3arpsi3HeHUAM
'Ha KMPOBO# ¥ BOAHO# OCHOBAX; 06AapaeT MbiAe- H BOAOOTTAAKHBAIO-
MMH CBOHCTBAMM; NP BO3HHKHOBEHHH NAPaNHH Ha MOBEPXHOCTH
CTEKAA TIPOAOAKAET CTaGMABHO PaGoTaTh.

(OBAACTE IPUMEHEHHUS! CEHCOPHBIX TEeXHOAOTHH AAS YCTPOUCTB BBO-
Aa uHpopmanuu Bce Goree U Goaee pacIIMpAeTCs, HanpuMep KpaHsl
B COTOBBIX TeAehoHaX, KOMMYHHKaTOpax, cmaprdonax, KITK, HH¢0PM6:
IMOHHO-CIPABOYHEIX cHCTeMaX. CeHCOPHEI uHTepdenc B CHAY CBOSH
BaHAAAOYCTOIYMBOCTH NIPUMEHSETCS B KHOCKAX, MTPOBBIX aBTOMATAX.
B MeAMIMHCKOM 0GOPYAOBaHNH CEHCOPHEIE IKPAHEl He HMEIOT aHaA0-
r0B. B GAaHKOBCKOM CEKTOPe MCIOAb3OBaHME CEHCOPHBIX MOHHTOPOB
Ha paboyeM MecTe OnepaTropa CyIecTBeHHO ynpouaeT B3aMMOAEHCTBHE
onepaTopa co CAOXKHO#M NPOrpaMMHO CPeAOHt.

KOHTPOJIbHbIE BOMPOCHI

1. Ha KaKkux NpUHUMNaxX AeAcTBuA paboTaloT U3BecTHbIe TUNbI
knasuatyp?

2. Kakue OCHOBHbIE 3NeMEHTbI BXORAT B KOHCTRYKUMIO MexaH#-
4ECKON MbilLn?

3. Kakwue (hoToaaT4MKu NPUMEHAIOTCH B ckaHepax?

4. Kak NPOMCXOANT CKBHUPOBEHHUE C NOMOLLLIO NNBHLUETHOMO
ckaHepa?

5. ONULLMTE MEXaHN3M CKaHUPOBaHUA 6apabaHHLIM CKaHEPOM.

B. Kak paboTaeT aKTuBHbIi GECKOHTAKTHbIA 3D-ckaHep?

7. CpaBHUTE KOHCTPYKTUBHbIE BAPUBHTEI LIBETHBIX CKBHEPOB. Ka-
Kie NPEUMYLLECTBA A8ET NPUMEHEHE B LM(POBLIX KaMEPaX
emecTo MN3C-MaTpuLl MHTErpanbHbIX MUKPOCXEM Ha OCHOBE
KMOT-Textonorm?

8. [laiiTe XBPaKTEPUCTUKY U3BECTHBIM KOHCTPYKTUBHbIM BapUaH-
TaMm UMhPOBLIX KBMEP.
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9. RaitTe cpaBHUTENLHBIA BHANMS 3NEKTPOCTATUHECKIX 1 anexTpo-
MarHuTHbIX AMrUTan3epos.
10. Kakve thsneckue npuHUMn! NonoXeHs! B OCHOBHbI@ CeHCOp-
Hble TeXHONorM?
1. Kakue B03MOXHOCTM OTKpbIBaET npuMeHeHMe CEHCOPHbix
3KPaHOB TEXHW4ECKMX CPEACTB MHIOPMATUIALMN B PA3NUHEIX
ciepax HenoBse4ecKon AesTeNLHOCT?

MEYATAIOLLVE YCTPONCTBA

NPUHTEPLI

7.1.1. NMpuHTepsl yaapHoro Tuna

 IMeuaraiomue YCTpOJCTBa Kak nepucgepuiHble yCTPOHCTBa Nepco-
KOMIBIOTEPOB IMPOKO HCTIOAB3YIOTCS B PA3AHYHEIX OGAACTSIX:
'YIPaBACHYECKOI, HHKeHePHOH, AM3aiHEePCKOi.

~ Ilpunmepbi — YCTPOWCTBA BHIBOAA AGHHEIX n3 BM, npeoGpasyio-
‘mue uadopmanuornsie ASCI-KOAB! B COOTBETCTBYIOIIHE MM rpaduyde-
CKHMe CHMBOABI M (DPHKCHPYIOIIHe 3TH CHMBOABI Ha Gymare.

MpunTepsl 0GBYHO PaGoOTAIOT B ABYX PeXKMMaX: TeKCTOBOM H Ipa-
‘G@uueckom. pu paGore B meKcmMOBOM pexXxume NPUHTED NPHHUMaeT
OT KOMIBIOTEPa KOABI CHMBOAOB, KOTOpEIe HEOGXOAMMO pacneyaTaTh
W3 3HAKOreHepaTopa caMoro npuHTepa. B rpaguyeckom pexxume Ha npus-
‘Tep HaIPABASIIOTCS KOABI, OTPEAGASIONIHE TOCAEAOBATEALHOCTH M MECTO-
TNOAOXKEHHE TOYeK H306pakeHHs.

Mo cnocoBy HaHecenus u306pakeHHs Ha Gymary NPUHTEpPH! MOA-
Pa3s’AEASIOTCS Ha OCHOBHEIE THITHI: MPUHTEPE! YAAPHOTO AGHCTBHS,
CTpyiiHBie, (JOTOIAEKTPOHHBIE ¥ TEPMUYECKHE.

Ipunmepst ygaproro gelicmsus, uAu Impact-npuHTepsl, CO3Aa~
10T H306payKeHHe MeXaHWYeCKHM AABAGHHEM Ha Gymary uepes AeHTy
C KpacuTeAeM. B KauecTBe yAGpHOrO MeXaHM3Ma MPUMeHsIOTCs AMGo
WaGAOHBI CHMBOAOB (THIIbI), AMGO MTOAKH, KOHCTPYKTHBHO OOBeAn-
HeHHEIE B MaTPHILbL.

B mampuunsix npunmepax (Dot-Matrix-Printer) nso6paxesnue
opMUpyeTCs HECKOABKMMHU MTOAKAMH, PACTIOAOKEHHLIMH B TOAOBKE
npunTepa. UroAk# 0GBMHO aKTHBU3HPYIOTCS JAEKTPOMArHHTHEIM METO-
AoM. Kakaasi yAapHasi HTOAKa IPHBOAMTCS B ABHJKEHHE He3aBHCHMBIM
3AEKTpOMEXaHHYeCKHM npeoGpa3oBaTereM Ha OCHOBE COAHOMAQ.
TIpuHUMD AEHCTBUS MIAB MATPHYHOTO PUHTEPA NMOKa3aH Ha puc. 7.1.
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Tpyxusa
BO3BpaTa HTAR

Cronop

Hcnoanureasnas
mAaCTHHKA

Bywmara

-\ Cepaeunx
')“ -\

OGvoTka aneKTpoMarHHTa

Tpyxusa ucnoAmmTeALoi
mAacTHHKI

Puc. 7.1. MpuHumn peicTeus urne! MaTPUYHOro NpuHTEpa

ToAoBKa ABMIKETCSI 10 TOPH30HTAABHOM HaNPaBASIOWIEH ¥ yIIPaBAseTcs
LuaroBeIM AsurateAeM. Bymara Brarusaercs BaroM, a Mexay Gymaroii
H FOAOBKOW TIIPHHTEPa PacroAaraeTcs Kpacsimas AeHra. MHOr#e npus-
TepEl BEINOAHAIOT NeYarh KaK NPH NPAMOM, TaK M IPH 0GPATHOM XOAe.
KauecTso neyarTi MaTpU4HLIX IPUHTEPOB ONPEACARETCS THCAOM HTOAOK
B neyaTaiomei roroske: 9, 18 uan 24.

OTH NpPUHTEPH! NPeAHA3HAYEHE! A IKCIIAYATALMH B npoMBIII-
ACHHBIX YCAOBHAX M MOTYT NeYaTaTh Ha KApTOYKAX, COEPEeraTeAbHHIX
KHIKKAX 4 APYTHX HOCHTEASIX W3 NAOTHOTO MaTepHaAa.

CylIeCTBEHHBIM HEAOCTATKOM MATPHUHEIX IPHHTEPOB KaK NPUHTEPOB
YAAPHOTO AGHCTBHA ABASIeTCS myM. B HacTosmee Bpemst MaTpuunkie
TPHHTEPHI ITHPOKOTO MPUMEHEHHS! YKe He HaXOAAT.

7.1.2. CTpyiHbie npuHTepbi

Mo npunumMny AeiicTeus CTPy#HbIe MPHHTEPH! OTAMYAIOTCS OT Ma-
TPHUHBIX GE3yAQPHEIM PeKHMOM PaBOTH 3a CYET TOTO, YTO MX Heyata-
IOIIas rOAOBKA MPEACTaBASeT COGOi HaGOp TOHKHX COTeA, AHaMeTphl
KOTOPEIX COCTAaBASIIOT AGCATHIE AOAM MHAAMMETPa. B 310ii ke roroske
YCTAHOBACH pe3epByap C KHAKMMH YePHAAGMH, KOTOPHIE Yepe3 ComAa,
KaK MHKPOYACTHLIEL NEPEHOCATCS Ha MaTepHaA HOCHTeAs. XpaHeHHe uep-
HHA obecnieuuBaeTcs AByMst KOHCTPYKTHBHEIMH pelleHHsAMH. B opHOM
M3 HUX TOAOBKA NPUHTEPA OGLEAMHEHA C Pe3epBYapoM AS YEpHHA,
TIpHYeM 3aMeHa pe3epByapa C YEPHHAAMH OAHOBPEMEHHO cu:mna‘

@HOW FOAOBKH. APYroe NpeAyCMaTpUBAET HCIIOAL30OBAHHE OTAGAL-
pe3epByapa, KOTOPEIi 4epe3 CHCTeMy KalMAAAPOB obecrieynBaeT
ePHMAAMH TOAOBKY IPHHTEPA.

B CTpy#iHBIX IPUHTEPaX B OCHOBHOM MCIOAB3YIOTCSA CAEAYIOLHe
OAbl HAHECeHHs YePHHA: be303AeKTPUUECKUH, METOA ra3oBBIX
pipeit 1 MeToA «Drop-on-Demand».

IMbe3osrexmpuneckull Memog OCHOBaH Ha YIPaBACHHH COIAOM C HC-
oBaHMeM OOPaTHOro nbe3o3d@eKra, KOTOPHIA, KaK H3BECTHO,
ouaeTcst B AehopMalHH MHe30KPHCTaANA MOA ACHCTBHEM JAEK-
PHYECKOTO TIOAS.

AAsi peaAH3alliH 3TOr0 MeTOAA B KaJKAO€ CONAO YCTaHOBACH TAOCKHI
e30KPHCTaAA, CBA3AHHbIN C Anadparmoii. [Tpu nevatn HaXOAAIMHACSH
B COTIAE TIBE30IAEMEHT, paskuMast (puc. 7.2, @) 1 cxumas (puc. 7.2, 6)
0, HAallOAHSIeT ero YepHUAaMH. YepHHUAA, KOTOPhIe OTKHUMAKOTCS

ja3ap, epeTeKaloT 0GPAaTHO B pe3epByap, a YePHHUAA, KOTOPEIE BBIIAK
Ji3 COMAQ B BHAE KAIlAH, OCTaBASIOT Ha Gymare TouKy. [TOAOGHEIE yCTpOii-
Ba B OCHOBHOM BRITyCKaloT komnanuu Epson, Brother.

XoTs CTPYMHBIH NPHHIKI I€YaTH H3BECTEH YXKe AABHO, ycTpo#cTBa
 ero MCIIOAB3OBAHMEM He HalAM Gl CTOAb IIMPOKOTO MPUMEHEeHHS,
6bl He U306peTenye, CTaBlIee OCHOBOM Al PaCNpOCTPaHeHHs
HO#1 TexHOAOTHH. [TepBhifl M OCHOBHOM NATEHT Ha Hee MPHHAaAAe-
komnanuu Canon. Hewlett-Packard Takyke BAGA€eT PIAOM BayKHbIX
NaTeHTOB B 9TOH OGAACTH, OHA CO3AAAA NEPBEIN CTPYHHBI NPUHTED

HCTIOAB30BAHHEM My3BIPEKOBO# TexHoAorun ThinkJet B 1985 r. Tly-
eM OOMEHA AHIIEH3MAMH ITH ABE KOMIAHUM MOAYYHMAH NOAABASTIOLIee
IPeMMyIeCTBO HaA KOHKYPeHTaMM — CeHyac UM IMPHHAAeXHT 90%
| @BPONEHCKOro PLIHKA CTPYHHBIX PHHTEPOB.

‘Memog ra3soBbix nysmipel IBASIETCS TEPMHYECKHM H Ha3LIBALTCH
(emogoM UHKeKMmUpyeMbix Ny3upbKoB (Bubble-Jet), uau ny3biphKoBol

Puc. 7.2. MpuHUMN AEACTBMA CTPYAHOrO NPUHTEPA C Nbe303nemMeHTaMin
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UepHMABHAS KaIAR BuTeKaET
W nonaraer Ha Gymary

BaKyyM, OCTaTKH YepHIA
BCACHBaIOTCS OGPATHO H OCTHBAIOT

Puc. 7.3. MpuHUMn HaHeceHns vepHun ¢ ucn: n
st acens P I01b30BAHWUEM Ny3bIPLKOBOM

MeXHoAOruell nevamu, KoTopasi POMANIOCTPHPOBAHA Ha puc. 7.3, Kax-
AOE€ CONAO NevaTaromieil roAOBKH IIPHHTepa 0B60PYAOBaHO HarpeBaTeAn-
HEIM 3AEMEHTOM B BHAE TOHKONACHOYHOTO PEe3HCTOpa, KOTOPHIii IpH
TPOMYCKaHUM Yepe3 Hero ToKa 3a 7... 10 MKC HarpeBaeTcsi A0 BHICOKO
Temneparypsi. Temneparypa, HeoGXoAUMAs A HCHApeHUs YEepHHA,
Haanmep B npuHTepax pupmu Hewlett-Packard, oocturaer TIpUMEPHO
330 °C. BosuuKaromuii npu peskom HarpeBaHWH YePHUABHBIA 1aPOBOH
nyswipk (Bubble) crpemurcs BBEITOAKHYTb Y€pe3 BEIXOAHOE OTBepCTHe
CONAG HEOGXOAMMYIO KAIAIO KHAKHX YepHHA AuameTpoM MeHee 0,16 mm,
KOTOpas nepeHocuTcst Ha Gymary. Ipu OTKAIOUEHMH TOKa TOHKOMAE-
:(;1;:: Pe3HCTOp GHICTPO OCTHIBAET, NapoBoi TMy3BIPb yMeHbIIaeTcst
'Pax, 4TO IIPHBOAUT K OCTY
i o qepi wnz.ufr Pa3pexxeHHIO B CONAE, KyAQ M I aeT
TMocAGAOBATeABHOCT: HAHECEHHS YEPHUA C HCTIOAB3OBAHUEM my-

3BIPLKOBOJ TEXHOAOTHH IIeYaTH NIOKA3aHa Ha pHC. 7.3. O1y TEXHOAOTHIO
HMCTOAB3YIOT (upMbl Canon, Hewlett-Packard. B Mexannamax nesary
TMPUHTEPOB, PEAA3YIOUIHX METOA ra30BhIX My3bIPei, MeHbIle KOHCTPYK-
THBHBIX SA€MEHTOB, YeM B TeX, YTO MCTOAB3YIOT Ibe309AeKTPHIECKYIO
TEXHOAOTHIO, TaKHe NPUHTephl 06AAAAIOT GOAbIIelH HaAEXHOCTBIO
u pecypcom. Kpome Toro, ucnoassosanue My3BIPLKOBOH TeXHOAOTHH
T03BOASIET AOGHTECS GoAee BHICOKO¥ pa3pemaiomieii CiocoGHOCTH me-
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OBaH Ha METOAE ra3oBhIX Iy3kIpel, eAecoo6pasHo MpH HeOGXOAH-
pacneyaTku rpadMKOB, FHCTOTPAMM M APYTHX BHAOB rpacguse-
i mrcpopMaluy 6e3 NOAYTOHOBEIX rpaduuecKux H306pake . Ast
\ygeHusi GoAee KauyeCTBeHHOM IeYaTH CACAYeT BHIGHpATh CTPyHHEIE
epl, peaansyione memog Drop-on-Demand.

Mertoa Drop-on-Demand, paspaGoTasHsiit hupmoit Hewlett-Packard,
CIIOAB3YET, TAK JKe KAK M METOA ra30BBIX My3hIpel, HarpeBaTeAbHLIN
eMEHT AASl TIOAQUM YePHHA 3 pe3epByapa Ha Gymary. OAHAKO B Me-
e Drop-on-Demand AAst TOAQYH YEPHHA AOTIOAHHTEABHO NPUMEHEH
[MaABHBIH MEXaHH3M, PeaAM30BaHHBIH Ha Gase CAeAyIouMX husn-
CKHMX SIBACHMIL.
Kax npaBHAO, B YaCTALIAX KHAKO#H (asbl ACHCTBYET NOBEPXHOCTHOR
aTsUKeHHe, IOAAepKUBaloiee ChepuIHOCTS. Y 3apSUKEHHBIX YacTHL
PHUA TIOBEPXHOCTHOE HATSKEHME CHHIKAeTCs, YTO MPHUBOAUT K Ae-
eHMIO YacTHIE Ha Goree MeAkne. CBOMCTBO YaCTHI PACILENASTECS
OAB3YeTCSl AAS IOAYYEHHS MEAKOAUCIIePCHBIX YaCTHI[ YePHUA,
OTOpEIE NIOCTYNAIOT K BEIXOAHBIM OTBEPCTHAM COMEA, YIPaBASeMBIX
AGKTPHYECKUMH CHTHAAAMH.

Merop Drop-on-Demand oGecneunsaer Hauboaee GLICTPOE HaHeCe-
e YePHHMA, UTO TMO3BOASIET CYIECTBEHHO NOBHICHTH Ka4eCTBO W CKO-
b mevaTH. L{BeTHOe NpeACTaBAeHHe U300paKeHHsi B ITOM CAydae
GoAee KOHTPACTHO. B AGHHOM TEXHOAOTHH yNpaBAeHHe 4aCTHLAMH

epHUA POU3BOAMTCS MPH MOCTOSHHOM OTKAOHSIOMIEM NOAE TyTeM
peryAMpoBaHmsi MX SAeKTPHYeCKOro sapsiaa. [oaromy seireTaiomas

CONAA KaXkA@s 4aCTHILa IOAYHaeT «CBOI0» HHMOPMALMIO B BHAE Pa3-
'HO# BEAMYHMHBI SAeKTPHYECKOTO 3apsAa, YTO 0GecrnednBaeT BEICOKYIO
« b ¥ KauecTBo MevYaTH.

B ysemroil nevamu B HacTosimiee BpeMsi MpeoGAaAaeT cTpyiHas
exHOAOTHSA. [Tewaraiomue rOAOBKH MOTYT GBITh [BETHBIMH U UMETH
BETCTBYIOIIIEE YHCAO IPYTIN COMeA. AAS CO3AAHMS MOAHOUBETHOrO
PajkeHMs MCTIOAB3YeTCsSi CTaHAAPTHAS AASL IOAMTPadHH LBETOBAs
exema CMYK. CoraacHo 1oii cxeme IBeTHoe u3oGpaxkenne hopMupy-
©TCst IIPH NIeYaTH HaAOJKEHHEeM OAUH Ha APYTO# TPEX OCHOBHBIX IiBETOB:
3eaeno-roayGoit (Cyan), mypnypasii (Magenta) u xextsiit (Yellow).
TeopeTHuecKH UX HAAOKEHHE AOAKHO AABaTh YePHHIH UBET, HO HA
TpaKTHKe B GOALIIMHCTBE CAYYaeB NOAYYAeTCst Cephlil MAH KOPHYHEeBbIH.
To3TOMY B Ka¥eCTBe 4eTBepTOro OCHOBHOTO L{BETa AOGABASTIOT BEAYIIHi
user Key — uepHsiit (Black). Takyio 1{BETOBYIO MOAGAB HAa3BIBAIOT CMYK
(Cyan-Magenta-Yellow-Key). OTTeHKH PasAMHHEIX LBETOB MOTyT GRITE
TIOAYYeHB! ITyTeM CIyIEeHHs] HAK PaspeXXeHHsi TO4eK COOTBeTCTBYIOMEero
uBeTa B pparMenTe H300PAKEHMs! (AHAAOTHIHEI €noco6 UCoAL3YeTCst
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TEXHWHECKVE XAPAKTEPUCTUKM
COBPEMEHHbIX KOMMBIOTEPOB

BAXHENLUME 3TAMbI MCTOPUN
BbIYUCIIUTENBHON TEXHUKM

Cospanue IACKTPOHHO-BEIMHCAHTEALHEIX MaIIHH (3BM) B cepeause
XX B. no TPaBY OTHOCAT K YHCAY CaMbix BRIAGIOUIMXCS AOCTHXEHHI
B MICTOpuH YeAoBeuecTsa. BHuMCAMTeABHAS TexHUKa pacumpuaa
MHTEANEKTYaABHbI BO3MOXKHOCTH YeAOBEKa M TPEeBPATHAACH B OAMH
H3 pemmaiouux (pakTopos HayYHO-TeXHHYECKOro nporpecca. INpu srom
©€ Pa3BHTHE HEPA3PLIBHO CBA3AHO C PA3BUTHEM TEXHUKH TEXHOAOHK
B PAA€ NIPOMBIIIACHHBIX OTpacAeii,

Hcropus ncnoassosanus Mexanmeckix M NIOAYaBTOMaTHYeCKHX
CPEACTB A apHMeTHYeCKHUX Onepaumit HacuMTEBaeT HE OAHO ThI-

TOAHSTE YeTHPe apupMeTHYeCKHIX AeictBus. Hemenxwii durocodp
g MateMaTHk [oTdpup Buasreanm hon AeitGuuy (1646 — 1716) u3o-
PEA MEXaHUYECKYIO CYeTHYIO Mammmy, BEIOAHSIOILYIO CAOXKEHHe

TOPIX MH(OPMAINs IPEACTABASAGCE B BHAE KOMGHHanuy oTBepcrmit

M XPAHHAACh B «CKAAAE» (IaMATH) B BHA® AQHHBIX TIPOMEXKYTOYHEIX

PesyAsTaToB. Mammna paGotaa or T1apa, NpoLecc BHIMUCACHHMI Ghin

ABTOMAaTH3NPOBaH, @ Pe3yALTaThl pacyera B Bj

o7 g pa HAe TabAnl pacnevars-
B 1878 r. pycckuit MaTeMaTHK 1 MexaHuK Macpryruit Axsosiy Ye-

bies (1821 — 1894) cozpan CyMMUpYIOmii annapar c HeNnpepkIBHO#

16

6

nepeAaie AeCATKOB, a B 1881 r. — NpHCTaBKy K HeMy AASi yMHOMKEHHUs
M ACACHMS.

Hemenxkuit smurpanT lepman Xoarepur (1860 — 1929) 3anaren-
TOBAA SAEKTPOMEXaHHYECKYIO «MAUIHHY AASl TIEPENHCH HACeACHHS»,
MCHOAB3YIOIIYIO A BBOAA AGHHBIX NepoKapTel. MalliHa yIpasasi-
AACh IASKTPHYECKMMH MMITYALCAMH, BO3HHKAIOU[MMH NP 3aMbIKAHAH
AEKTPHYECKO} enH 4yepes oTeepcTus B nepdokapre.

HaunGoaee CTpeMHUTEABHBIM H IOCACAOBATEABHEIM Pa3BUTHEM H BHe-
APEHHeM BEIYHCAHTEABHBIX YCTPOHCTB O3HAMEHOBAAACH TIePBasi MOAO-
BuHa XX B. BO3MOXHOCTE CO3AQHHS YHHBEPCAABHOMN BEIYHCAMTEALHON
MamMHE 060CHOBAA AHIAMUCKMI MaTeMaTHK AAaH Matucos TeiopuHr
(1912—1954),

B 1938 r. Hemenxkuit nExeHep KoHpaa 3yce H3rOTOBHA MakeT Me-
XaHUYeCKO#H nporpaMmupyemoit udpoBoi Maumusl Z-1, B cocrase
KOTOpO#i GblAa KAGBHATYPa AASL BBOAA AGHHBIX C NepoKapT B GAOK
namaTH. [1py CO3AGHMM 3T MAIIMHE! BIIEPBEE B MHDE HCIIOAb30Ba-
Ha NPEANOKeHHas ABTOPOM ABOMYHAS CHCTEMa CHYMCACHHS W TePMUH
«MAIIMHHOE CAOBOY.

B 1943 r. amepukanen [oBapA DiiKeH Ha OCHOBE YXKe CO3AAHHBIX
K 3TOMy BPeMeHM AeKTPOMEeXaHHYECKHX PeAe CKOHCTPYMPOBAA M H3-
TOTOBMA Ha OAHOM M3 NPeAnpHATHi GupMel IBM BEIMHCAHTEABHYIO
MaluHy, HasBaHHYIO0 «Mapk-1».

TlpumeHenHe SAEKTPOHHBIX AGMII IPH CO3AAHMH NEPBEIX BHIYUCAH-
TEeABHBIX MaIIMH CNOCOGCTBOBAAO POTPeccy B aToM 06AacTH. B 1946 1.
8 CIUA rpynnoii CnenMarucToB MOA PYKOBOACTBOM AKoHa Mouan
# [Npecnepa Oxepra GblAa CO3AAHa NepBasi BRIYHCAHTEABHAs MalIMHA
Ha OCHOBe 3AeKTPOHHEBIX Aammn, HassaHHas ENIAC (Electronic
Numerical Integrator and Computer — 3AeKTPOHHBILI YHCAOBO# HHTerpa-
TOP ¥ BEIMHCAMTEAD), TPeAHA3HAYeHHas AAS GAAAMCTHYECKAX PacyeTos,
AASt BEIIOAHEHHS APYTHX BEIYMCACHHH TPeGOBAaAOCH IPAKTHYECKH 3a-
HOBO NepecTpauBaTh MalIMHY.

B 1949 r. GBIA CO3AAH KOMIBIOTED, B KOTOPOM HAIIAM BONAOLIEHHE
NPHHIMIEI IOCTPOEHHS AOTHYECKOM CXeMBI BHIYMCAHTEABHOM MalIMHbl
BRIAGIOIerocs MareMaTHka AskoHa o Heitmana (1903 — 1957). Ora
MallMHa MMEeAd BO3MOXKHOCTB HCIIOAB30BATE THOKYIO 3allOMHHAEeMYyIo
TpPOrpamMMy, KOTOPYIO MOJKHO GBIAO GBI H3MEHATH, He NepecTpanBas
BCe# MalIMHEL

H3o6perenne B 1948 1. TPaH3UCTOP OB, 3aMEHHBIIMX B KOM-
NBIOTePax IAEKTPOHHbLIE AaMIIkl; Pa3BHTHE TEXHOAOTHH X MaccoBOTrO
TPOM3BOACTBA CIocOGCTBOBaAK B 195X Ir. CymlecTBeHHOMY yroBep-
WEHCTBOBAHIO, YMEHBUICHHIO PA3MEROB KOMILIOTEPOB I GRIKEHHIO

HX CTOMMOCTH. I MEXOT \EBOV

wan {148 | V7

|
L
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AASE TIOAYHEHHS PA3AHYHEIX OTTEHKOB CEPOro 1{BETa IPH BEIBOAE MOHO-
XpOMHBIX U306paXkeHuit). KauecTso CTpY#HHO#M BETHO# NEeYaTH TaKOBo,
9TO NMOAYHEHHBIH OAHOLBETHEIA NAAKAT NPAKTHYECKH HEBO3MOXHO
OTAMYMTE OT H3AAHHOTO B THIIOrpaduu.

YpoBeHs IymMa, CO3AaBaeMbIi TOABKO ABHTATeAEM, YIPABASIOUINM
TOAOBKO# CTPYHHOrO NPHHTEPa, 3HAYMTEABHO HHJKE, YeM y MaTpHy-
HBIX NpUHTePOB. KauecTso neuaTu AAs MOAeAel CTPYHHEIX NPHHTe-
POB € GOABIINM YHCAOM COTIEA AOCTHraeT KauecTsa IedaTh Aa3epHOro
npHHTepa.

MuHHMMaABHEI® Pa3Mepsl KallAM YePHHA CTPYHHBIX NPHHTEPOE
koaeBAioTest OoT 1...1,5 A0 4...5 THKOAHMTPOB, @ B HEKOTOPBIX MOAGASX
TNPUHTEPOB HE NPeBHINA0T | MUKOAMTPA (IO TOAUMHE 3Ta BeAWYMHa
cocTraBAsieT He 60Aee OAHOM AECSTON TOALIMHEI YEAOBEYECKOr0 BOAOCA,
T.e. nopsiaka 1/100 mm).

OCHOBHEIM HEAOCTATKOM CTPYHHBIX IPHHTEPOB SBASETCS BHICHIXaHHe
YePHUA BHYTPH COMAa. B aToM cAyvae HEOGXOAMMO 3aMEHST IeaTao-
LIYIO TOAOBKY. MHOrHE MOAEGAM CTPYMHBIX IPHHTEPOB HMEIOT PEXHM
TIapKOBKH, IPH KOTOPOM NeyaTalouiasi roAOBKa BO3BPAIIAeTCs B HCXOAHOE
TIOAOKeHHE BHYTPH PHHTEPA, YTO IPEAOTBPAIIAET BLICHIXAHHE YePHHA.
B HEKOTOPBIX CTPYHHBIX TPHHTEPAX MMEIOTCS CTIelMaAbHEIe YCTPOACTBA
OYHCTKH COTIeA.

Tloakalouenue cTpyiHEIX npuHTepoB K [TK nponisoauTtcs yepes
nopr USB.

7.1.3. @OTO3NEKTPOHHbIE NPUHTEPBI

DOTOIAEKTPOHHEIE CNIOCOGH! eYaTH OCHOBAHBI HA OCBEIeHHH 3apsi-
JKeHHOM CBETOYYBCTBHTEABHO# TOBEPXHOCTH IPOMEXKYTOYHOTO HOCHTEAS!
¥ (POPMMPOBAHMH HA Heil H306PaXKeHHs B BHAC 3AEKTPOCTATHYECKOro
peAbedha, NPUTATHBAIOLIETO YaCTHIEI KPACHTEAs], KOTOPLIE AAee mepe-
HOCATCS Ha Gymary. AAsl OCBeNleHUs! TOBEPXHOCTH MPOMEKYTOYHOTO
HOCHTeASl B AQ3€PHBIX IPUHTEPaX HCIIOAL3YeTCs IOAYITPOBOAHHKOBEIN
Aa3ep, B CBETOAMOAHBIX — CBETOAMOAHAS MAaTPHI[@, B IPHHTEPAX € JKHA-
KOKPHCTAAAMYECKMM 3aTBOPOM — AIOMUHECIIEHTHAs AaMNa.

Aasepnbie npurmepst o6ecneynBaioT 60Aee BHICOKOe KauyecTBO
TeyaTH, 4eM CTpyiHsle npuHTepsl. HanGoaee u3pecTHrIMH hHpMamMu —
pa3paboTYyMKaMK Aa3epHLIX NPHUHTEPOB, sBAsioTcs Hewlett-Packard,
Lexmark, Epson, Canon, Ricoh, Xerox.

TlpuHUMn AECTBHS Aa3epPHOrO MPHHTEPAa OCHOBAH Ha METOAE Cy-
XOTrO 3A€KTPOCTaTHYeCKOTo nepeHoca u3o6paxeHus, H306peTeHHOM
Y. ®.Kapaconom B 1939 . 1 peaAn3yeMOM TakKe B KONMMPOBAABHEIX

Puc. 7.4. MNasepHsiit npuHTep:
@ — yHKUMOHAABHAS CXeMA AA3epHOTO NPUHTEpa; 6 — cKanuposaiue poroGapabaria
AYHOM Aa3epa B npoLecce 3apSAKK

_—

annaparax. QYHKIMOHAaABHAS CXeMa Aa3ePHOro MPHHTepa NpHBEACHA
Ha puc. 7.4, a. OCHOBHBIM 9AeMEHTOM KOHCTPYKUMH SBASETCS Bpaltia-
Tomuitcst GapabaH, CAYKaIHil TPOMEXKYTOYHEIM HOCHTeAM, C TOMOILIBI0
KOTOPOTO ITPOM3BOAMTCS NMEPEeHOC H306paKeHNs Ha Gymary. Bapaban
TpeACTaBAsieT COGOH IHAHHAD, TOKPHITHIA TOHKOM IAEHKO# CBETONPOBO-
ASIIIIETO TIOAYTIPOBOAHAKE. OGBIMHO B Ka9eCTBe TAKOro MOAYITPOBOAHHKA
MCIOAB3YeTCS OKCHA IMHKA HAM CeAeH. Mo nosepxuocTn 6apabana
PaBHOMEpHO pacnpeAeAsieTcs craTHyeckuil 3apsa. OTo obecneynsa-
©Tcs TOHKO# MPOBOAOKO# HAM CETKOH, Ha3BIBaeMON KOPOHUPYIOIINM
IIPOBOAOM, MAH KOPOTPOHOM. Ha 3TOT IPOBOA TMOAGETCS BHICOKOE Ha-
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TPAKERNE, BLISHIBAIOUee BOSHUKHOBEHUE BOKPYT HEro CBeTAIIeiics
MOHU3UPOBAHHOH OGAACTH, HA3LIBAEMON KOPOHOIA.

Aasep (puc. 7.4, 6), YTIPaBASEMBIH MUKPOKOHTPOAAEPOM, reHepupyer
TOHKHii CBETOBOM AyY, OTPaXKaloOMiCs OT BpAIAIOMerocs 3epKaa.
PasBeprka n3oGpaxenus TIPOHCXOAMT TaK JKe, KaK M B TeA@BH3HOHHOM
KHMHECKOIIE: ABHKEHHEM Ay4a 110 CTPOKe H KaApy. C MOMOWbIO Bpaiija-
TOWEroCs 3epKara Ay CKOABIHT BAOAL IMAHHADA, IPHUIEM €ro SPKOCTL,
MEHSETCA CKauKOM; OT NOAHOTO CBETa AO TIOAHOM TEMHOTH, H TaK ke
CKauK000PasHo (HOTOYEeHo) 3apsKAETCS UMAHHAD. DTOT Ay, AOCTHTHYE
GapaGaHa, H3MeHseT ero IAEKTPHYECKHH 3aPAA B TOYKE NPUKOCHOBE-
HHs. Pasmep sapskeHHOMN TAOIIAAH 3aBHCHT OT (DOKYCHPOBKH Ayua
Aasepa. Qoxycnpye'rcu Ay4 ¢ noMomsio o6bekTuBa. Takum obpasom,
Ha GapabaHe — IPOMEXYTOYHOM HOCHTeAe — BO3HHMKAET CKphITast KOMus
H306pakeHus B BUAE SAEKTPOCTATHYECKOTO peAbeda.

Ha caeayiomenm srane na oroHaGopHENi GapaGaH HaHOCHTCS To-
Hep — Kpacka, npeAcTaBAsiomas co6oii MeAsyaiime yactunel. [Toa
ACHCTBHEM CTaTHYeCKOrO 3apAAA YACTHILE ACTKO IPHTSATHBAIOTCH K 110-
BepxHocTH GapaGaHa B TOYKax, TIOABEPTUIMXCS IKCIO3HIMH, i hopMH-
PYIOT H306pakeHHe yxe B BHAE peasedha Kpacureas.

ByMara BTArMBaeTCs U3 NOAAIONIETO AOTKa M € OMOIIBIO CHCTEME!
BAAMKOB Nepemelaercs K GapaGany. IMepea camuim GapaGaHoM Kopo-
TPOH cooGaer Gymare cTatHueckuii 3apsia, 3atem Gymara conpukaca-
ercst ¢ 6apabaHOM M NpHTATHBaeT Gaaropaps CBOEMY 3apsiAy YaCTHYKH
TOHEpa, HaHeceHHEIe paHee Ha GapaGaH.

Arst pukcanum Tonepa Gymara nponyckaercs MEXAY AByMS pO-
AMKaM# ¢ TeMnepatypoit okoAo 180 °C. [Mocae okoHuanus npouecca
neyaTi GapaGaH NOAHOCTEIO PAa3PSIKAETCH, OYHIACTCS OT TPHAHIIINX
AMIIHIX YACTHI AAS OCYIIECTBACHHS HOBOTO npoyecca nevatn. Aasep-
HBI# IIPHHTED sBASETCS TOCTPAHHYHEIM, T.€. (DOPMHUDPYET AAS IeyaTH
TOAHYIO CTPaHHILy.

Tpouecc paGoTsi Aaseproro npunTepa ¢ Momenta TOAYYeHHS KO-
MaHABI OT KOMILIOTEPA AO BBIXOAA OTNIEYATAHHOTO AHCTA MOXKHO Pa3-

AGAMTb Ha HECKOABKO B3aHMOCBS3aHHBIX STAIlOB, BO BpeMst KOTOPBIX
OKa3hIBAIOTCS 3aACHCTBOBAHHEIMU TaKHe (DyHKIHOHAABHBIE KOMITOHEH-~
Thl IPHHTEPA, KaK LeHTPaAbHEIH IPOUECCOP; NPOLECCOp pa3BepTKi;
TIAATa yUPABACHHS ABHIATEACM 3ePKAAQ; YCHAMTEAD SIPKOCTH AyHa; GAOK
YUPABACHHS TeMNepaTypoit; GAOK ympaBAeHHs noAaveii AMCTa; nAaTa
YUPaBACHUs NPOTSKKOM GyMary; HHTepeiicHas mara; GAOK TMUTaHMS;
TIAQTa KHOMOK M MHAMKAIIHH YIIPaBASIOIIeNi IAHEAR; AOTIOAHHTEABHEIE
nAaTH pacmmperus O3Y. IMo cyrn (ynkuuonnposanue AasepHoro
TPUHTEpa NOAOGHO KOMIBIOTEPY: TOT XKe UEHTPaABHEIA mponeccop,
Ha KOTOPOM COCPEAOTOYEHSI IAGBHEIE (hYHKIMH B3AUMOCBSI3H 1 ynpas-

; O3Y, rae pasMemaiorcs AaHHBIe M PUQTH, HHTephencHbIe
\THI ¥ [IAGTa YIIPABASIOIIEH TAaHEAH, OCYIIECTBASION[HE CBA3 IPHH-
pa C APyTMMHM YCTPOMCTBAMH, Y3€A IIeYaTH, BHAAIOIIMI HHMOPMAIHIO
L ACT Gymard.

Tlpy BKAIOYEHMH NPHHTEPa MPOMCXOAMT NIOATOTOBKA KapTPHAXKAE
aTH: BCe OCHOBHEI® Y3ALI KAPTPHAJKA NPHXOAAT B ABHXKeHHE, KaK
Lecce nevarH, HO MOKA Aa3ePHEIIl Ay4 He IpoenupyeTcs Ha Gapa-
H ¥ BCAGACTBHE 3TOro u3obpaxenue He opmupyercs. Koraa ysas
[PTPHAXKA MPUXOAST B COCTOSIHHE TIOKOSI, IPHHTED IEPeXOANT B CO-
e Ready (rotos K meuartn). ror e
3 MHOe U306PAKeHUE C IOMOIILIO Aa3ePHOTO IPHHTEPA I

« (I;ll:uaprmoﬁ cxeme CMYK, HCIIOAB3yeMO#t B CTPYHHEIX IPHHTEPaXx.
OM Aa3epHOM IpUHTepe n3o6paxxenne GOPMHpPYeTCs Ha CBETO-
BHTEALHO#H (DOTONPHEMHOM AGHTE OCACAOBATEABHO AAS KaJKAOTO
gBeTa. VIMEIOTCH YeTHPE EMKOCTH AAS TOHEPOB H OT ABYX AO HeTHIDeX
SAOB NPOSIBACHHST.

AMCT nevaTaeTcs 3a YeThipe MPOXOAQ, UTO CYIIECTBEHHO CKaskIBaeT-
Ha CKOPOCTH NeyaTy. L|BeTHEIE Aa3epHEIe IPHHTEPE! 0GOPYAOBAHbI
BUIMM OGBEMOM MaMSITH, POIECCOPOM H, KaK NPaBHAO, COGCTBeH-
BUHUecTepoM. Ha BHHYECTepe pacnoAaraioTcs pa:nooﬁpa:mu_e
PUATH ¥ CHIEHMAABHEIC IPOrPaMMB, KOTOPEIE YNPABASIOT PaGoToi,
HTPOAMPYIOT COCTOSIHHE H ONTHMH3MPYIOT PON3BOAHTEABHOCTE
epa. B pesyAbraTe 1BeTHEIE Aa3epHEIE IPUHTEPHI AOCTATOYHO
Hbie ¥ AOPOTHe YCTPOHCTBa.

YpoBeHE WYyMa Aa3epPHOrO MPHHTEPa COCTABASIET B CPEAHEM

Pa3spemeHue Aa3epHOro NPHHTEPa MO FOPH3OHTAAH M BepTH-
3aBHCHT OT CAeAylommx (hakTopos. BepTukarbHOe pasperenue
eAeAsieTcst IaroM Bpaujenust GapaGaHa H B OCHOBHOM COCTaBASieT
1200 Touek Ha AJ0IM (1 AfoiM = 2,54 cM). Topu3oOHTaABHOE paspeneHue
| ONPeAEASIeTCS HHCAOM TOYEK B OAHOM CTPOKE M OrPaHHYeHO TOYHOCTHIO
BKH Aa3epPHOTO Ayda.

w'gz:p:o CTh MEeYaTH Aa3epHOrO MPHHTEPA H3MEpsieTcs B CTpa-
HHMIAX B MHHYTY H 3aBUCHT OT ABYX (DaKTOPOB: BPeMeHH MeXaHH4eCKOH
MPOTSKKK GyMarn M CKOPOCTH 06PaGOTKHM AQHHBIX, NOCTYHAIOMMUX
or 3BM, npu (hOpMHPOBaHHH PAaCTPOBOI CTPAHMIEI AAS TeyaTH. Kak
TPaBMAO, Aa3epPHBIH NPUHTEP OCHANEH COGCTBEHHEIM NPOLECCOPOM.
CKOpOCTE neYaTH HaXOAMTCS B Auanasose 20... 60 cTp./MuH u onpe-
AGASIeTCSi He TOABKO paGoToi PONeccopa, HO M CYLIeCTBEHHO 3aBHCHT
OT 06beMa NaMATH, KOTOPO#l OCHAIIleH NPHHTEP.

MamMsTh Aa3epHOro NpUHTEpa, KOTOPHIA oGpabaTeiBaeT WHGOP-
MalHio MOCTPAHHYHO, AOAXKHA 0GecnednBaTh GOAbIIOE KOAHYECTBO
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BhiyucAeHuit. Hanpumep, npu paspeuresuu 300x 300 dpi Ha crpanmie
(popmaTa A4 HaCUMTHIBAETCS NIOYTH 9 MAH TOYEK, a IIPH paspeenun
1200 x 1200 — Goaee 140 MAH. B OCHOBHOM HCIIOAB3YIOTCS TPHHTEPEI
C namMATLIO OT 16 A0 256 MGaiiT, npUyeM UBeTHLIE Aa3ePHBIE TPHHTePL!
0BABAQIOT 3HAYHTEABHO GOABIIEH NaMATEI. CeTeBo Aa3epHLI IPHH-
Tep UMeeT elle W BHEeLIHIOK NaMsATh (BUHYecTep).

Hurepdeiic rasepusix npuaTepos dupmu Hewlett-Packard
BLINIOAHEH B OCHOBHOM B BiAe USB-nopra. MHOrHe MOAGAH Aa3epHBIX
TPHHTEPOB HMEIOT BO3MOXKHOCTD IOAKAIOUEHHS K GeCIIPOBOAHOI CeTH
uepes coepunenue Wi-Fi.

513 B K IpUHTepa ABASIETCH AAs HEro TeM, yeM AAS TTK KoMaHAHBI!
ALK ONEPANMOHHON CHCTEMEI, IOCKOABKY KOMIBIOTED IOCTaBASeT
TNPHHTEPY MH(OPMALMIO AMIIL B BHAe GMTOB, a AaABHellas ee 06-
PaboTKa BHIIOAHSETCA camMuM npuHTepoM. Habop KOMaHA f3kiKa
npuHTepa o6BYHO coAepXHuTCA B ROM npunTepa M cOOTBETCTBEH-
HO uHTepnperupyercs ero CPU. HauGoaee pacnpocTpaHeHHEIMK
A3BIKAMH AASE Aa3€PHEIX NPpUHTepoB sBAstoTes: PCL6 (Printer Control
Language sepcuu 6), a Taxxke PostScript — CTaHAQPTH3OBAHHEIN A3BIK
ONMCaHUS CTPAHHIEL, KOTOPKIH NPEANIOAAraeT MOIIHOE aNnnapaTHoe
obecneyenue.

Aa3sepHslit IPUHTEP B CAydae HeOGXOAMMOCTH YAOGHO HCIIOAB30BaTh
B KayecTe ceTeBOro. K OCHOBHEIM mapaMeTpaM Aa3epHBIX MPHH-
TEePOB OTHOCHTCSi BO3MOXKHOCTB ABYCTOPOHHei! nevaTd. BoasmmHCTBO
HAaCTOABHBIX YCTPOHCTB SBASIIOTCS CHMIIAGKCHBIMH, T.€. OHH IleYaTaior
Ha 0AHOM cTopose Gymarn. HekoTopsie 060pyAyIOTCS AOTIOAHHTEABHBIM
MOAYAEM AYTIAEKCA, MepeBOPauYMBaIOIMM AHCT GyMaru nepea nevarsio
APYTO¥ CTOPOHEL

OTaAeAbHBIE MOAGAH IPHHTEPOB NO3BOASIOT PaGOTaTh B PeXuMe
“PYYHOrO AYNAGKCa», KOTAQ MeYaTaeTcsi OAHa CTOPOHA AOKyMEeHTa,
a 3aTeM NOAB3OBATeAb CAMOCTOSITEABHO NIePEBOPAYMBALT AUCT GyMarn
A POAOAXKAET NeuaTh.

Csemoguognsie npunmepst, uru LED-npunmeps: (Light Emitting
Diode), ocHOBaHBI Ha TOM Ke IIPHHIJUIIE AGHCTBHS, 4TO U Aa3epHbIe.
KoucrpykruBHOe oTAMNME B TOM, YTO GapaGaH OCBEINAeTCS He AYYOM
Aasepa, pasBepTKa KOTOPOro 06ecneyHBaeTcsi MeXaHHIeCKH yIPaBAs-
eMLIMH 3ePKaAaMH, @ HEMIOABHKHOM AMOAHOM CTPOKOM, COCTOsIIeH U3
2000... 10000 cBeTOAMOAOB. DTa CTPOKA ONHUCHIBAET HE KAKAYIO TOUKY,
a 1eAyIo CTpoKy. CBETOAHOAHAS TEXHOAOIHsI GOAee HAAEKHA, TOCKOABKY
ee KOHCTPYKTHBHAs PeaAn3allist IBASITCS AOCTAaTOYHO NPocToit. Kpome
TOTO, IPHHTEPEI CO CBETOAMOAHOM NaHeAbIO Goaee KOMNAKTHEL OAHAKO
AasepHsle NPUHTePH PaGoTaloT GLICTPee, B TO BpeMs KAK CBETOAMOA-
HEle — IKOHOMHYHEe.

254

7.1.4. Tepmuyeckue NpuHTEpbI

TepmuuecKue npuHMepbt — LBETHbIE IPUHTEPE! BLICOKOTO KAAC-
— NPUMEHSIOTCH AASl TIOAYYEHHSI [[BETHOTO H30GpakeHHs C Kaue-
M, GAM3KHM K (hoTorpaduueckomy.
B TepMHYeCKHX NPHHTEPAX HCHOAB3YIOTCS CAGAYIOIIHe OCHOBHEIE
TeXHOAOTMH IIBETHOM TEPMOTIeYaTH: KOHTAKTHBIA EPEHOC PACTIAABACH-
0TO KpaCHTeAs! (TePMOBOCKOBAs NeyaTs); TePMONepPeHOC KPacHTeAs
[CyGAMMallMOHHAS TNeYaTh) ¥ TEXHOAOTHS TBEPABIX YEePHMA.
TepMOBOCKOBAs newams, WAM TexHoaorus Termal Wax Transfer,
aAM3yeTCst B IPUHTEpPax ¢ TepMoneperocoM. [punuun pefcTeus
0TO MPUHTEpa B TOM, YTO TEPMONAACTHYHOE Kpacsllee BellecTso,
CTaBAsiiolee coGoil KpaCHTeAb, PACTBOPEHHbIH B BOCKE, HAHOCHTCS
TOHKYIO AGBCAHOBYIO IAGHKY TOAIMHOM 5 MKM. TTAeHKa nepemeiniaer-
AEHTONPOTSKHEIM MEXaHH3MOM, KOHCTPYKIIHS KOTOPOTO aHaAOTHYHa
HCTPYKIMH AEHTONPOTSKHOTO MEXaHU3Ma MAaTPUYHOrO MPHHTEpA.
'Ha Gymary KpacHTeAb IepeHOCHTCS B TOM MECTe, TAe HarpeBaTeAbHBIMH
BAeMeHTaMH (aHaAOTaMH CONEA B CTPYHMHBIX PMHTEPax U MrA B Ma-
TpuuHbIX) obecneunBaercs Temneparypa 70...80 °C. Axst noAyueHus
uBeTHOro M306paxenus npumensercs MeropA CMYK, T.e. BLINOAHS-
JOTCS "eTHIpe MPOXOAA: IO OAHOMY MPOXOAY AASL HAHECeHMs! KaXAOro
epBUYHOIO IBETa M OAMH — AASl YePHOTO BeTa. B CBA3M ¢ 9THM CKO-
POCTE L{BETHOM NeYaTH NPUHTEPOB C TEPMONEPeHOCOM HeBeanka. Cro-
MMOCTH BLIBEACHHO Ha I1e4aTh CTPAHHMIIEl C H306PakeHHeM BhIILe, YeM
Y CTPY#HBIX IPHHTEPOB, IOCKOABKY HCTIOAB3YeTCS CrlenuanbHas Oymara.
TIpenMyIeCTBOM NPHUHTEPOB C TEPMONIEPEHOCOM SBASETCS NOAYYeHHe
BBICOKOKAYECTBEHHBIX I{BETHHIX M300pakeHnii C BOCIIPOU3BEACHHEM AO
16,7 MAH 1BETOB KaK Ha GyMare, Tak ¥ Ha NAEHKe.

Cy6aumayuonnas nevams (Thermal Sublimation) ocHoBaHa Ha Cy-
GAMMaLMH, T. €. Ha IEPEXOAE BEIeCTBa U3 TBEPAOTO COCTOSIHHSA B ra3o-
0bpasHoe, MHHYs XKHAKYIO (asy. [Tpu renepanun n3o6paxeHnns Kpa-
CHTeAb MEPeHOCHTCS C ACHTHI Ha CHelHaAbHyio (oTobymary myrem
HarpeBa KPaCHTeAst TEPMOTOAOBKO# C H3MEHSIOLEICsl TeMIepaTypoi.
B 3aBHCHMOCTH OT TeMIEpaTyphl IPOMCXOAUT NePeHOC GOABIIEro HAK
MeHBIIero KOAWYecTBa KpacuTeAs. B ra3oo6pa3sHoM COCTOSIHMM KpacH-
TeAH CMeIIMBAIOTCH M OCaKAQIOTCS Ha Gymare TePMONPHHTEpA, a UBeT
opMupyeTcs myTeM CMelIMBaHHs TPeX NPO3PayHbIX KpacuTeAen
10 Metoay CMYK (JKeAToro, IIyprmypHOro ¥ royGoro), 4emM AOCTHraeTcst
1BeToBasi NaAMTpa (ororpadpuyeckoro Kauecrsa. B usernom repmo-
npUHTepPe MEXaHM3M 3—4 pasa MPOTATMBAeT TepMOGyMary u AeHTY
KpacHTeAs C Pa3AHYHEIMH [BETaMH MHMO TEPMOTOAOBKH, KOTOPas
¥ HaHOCHT KpacHTeAb Ha TepMoGymary (puc. 7.5). B nponecce Tepmo-
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Puc. 7.5. ®opmuposaHve n306paxeHinn B UBETHOM TEPMOCYGNMMELIMOHHOM
npuHTEpE

cyGAMManMOHHOM nevaTn Ha orobymare 06pasyloTcs pasAHYHbIE
OTTeHKH 1BeTa (A0 16,7 MAH LBETOB).

TepMocyGAMMAIMOHHEIe IPUHTEPH HCIIOAB3YIOTCS BE3AE, TAE He-
06xoaAnMa (hoTOpeaAHCTHYHAS NIeYaTh He TOABKO i poBLIX oTorpa-
¢huii, HO M BHACOM306paskeHHI, IEPEAABAEMBIX C YCTPOMCTB MEAHIIHH-
CKO#i TEXHHKH, BUACOKAMED, BUACOMAarHUTO(OHOB, TEACBH3OPOB M T. A.
HauGoaee yacTo TepMOCyGAMMAIHOHHEIE IPUHTEPEI TPHMEHSIOTCS AN
nevaT# LUpPoBLIX hoTorpadHil Ha AOKYMEHTEI, B PEKAAMHbIX areHT-
CTBaX AAsi IEYaTH HaKAeeK, B HaCTOABHEIX M3AATEABCKHX CHCTEeMax
M TIeYaTH NOYTOBIX OTKPHITOK.

CymecTByioT TakKe NPUHTepPHI, COBMemaiomue B cebe Kak CyOAn-
MalHOHHYIO, TaK ¥ TEPMOBOCKOBYIO TEXHOAOTHH.

Teepgouepruabrbie npurmepst (Solid Ink Printers). B Takux npus-
‘Tepax KpacHTeAb NPEACTaBASIIOT COGO# TBEPABIe KyOHUKHM, 1{BeT KOTOPBIX
coorsercrByer MopeAn CMYK. MpuHIun paGoThl TBEPAOYEPHHABHOTO
TIpHHTEPa MPOMAAIOCTPHPOBaH Ha puc. 7.6. KaAbI KyGHK HaXOAMT-
cst B COOCTBEHHOM OTAeAeHMH. YUepHHAA PaCIAABASIOTCS M MOARIOTCS
B TeYaTaloulyio roAOBKY, KOTOpasi mpeAcTaBasier co6oi GAOK comea,
HanpuMep 1o 112 Ha KaXkABIH BT, CHaGXeHHbIX Mbe30IAeMEeHTaMH.
INpu cpaGaTeiBaHUK MBE303A€MEHTa KalAS PaCIAABACHHBIX YePHHA
nonapaer Ha GapaGaH. HarpeBaH#e TBePABIX YeDHHA AO BS3KOTO COCTO-
SIHHS IPOMCXOAMT OAMH Pas, B HauaAe Pabouero LHKAQ, 4TO M03BOASIET
COKpaTHTh BpeMsi BHIBOAA MEepBOro oTneyarka. Kamam cospaior u3o-
GpakeHHe Ha aAlOMHHHeBOM GapaGaHe, C KOTOPOIO OHO MOAHOCTBIO
nepexocurcs Ha Gymary. LllupuHa neyaTaiomeii rOAOBKH PaBHa MIHPHHE
AMCTa ¥ Ha KaXkABIH AJOAM AAMHEI IIPUXOAMTCS HOpsiAKa 18-Tu comea

. 7.6. MpvHLMN paboTLl TEEPAOHEPHUNBHOM NpUHTEPa:

A — HaHeceHWe PACIAABACHHOTO KPacHTeAs Ha Gapaban; 6 — HaHeceHHe KPACHTEAS Ha

BaeMsill AMCT GyMars




image131.jpeg
KaxAo0ro npera. AAs oGecrnedeHHs BEICOKOTO Pa3speuIeHus roAosx;
;a TOMOMIBIO CIELHAABHOTO MEXaHH3Ma ABIKETCS BAOAL uoaepxnoc-r:
5 ma ;:K BEAHUHHY, PaBHYIO PACCTOSHUIO MEXKAY ABYMS COCEAHMMy
S A TOABKO 25...30 % u306pakeHus HaHECEHO Ha Gapabay,
s nae'rcw TI0AYa ABICTa GyMaru A IePeHOCa LIBETHOTO H306pasKe.
b 'PEABAPHTEALHO HArPETHI AMCT ABHKETCH OTHOCHTEABHO TOAOR-

| KOTOpasi IEPEHOCHT Ha Hero KpacuTeA. CKOPOCTS NlevaTy B mpete
?(;)&))A;IT.AO 85 cx‘pgmu ¢opmara A4 B MHHYTY C paspeumenuem Ao

s pi/2400 dpi (B pexkume FinePoint) npn MakcumaAbHO Harpyske
ﬁ(;x THIC. CTPAHHUI, B MECAL| C KAYECTBOM MYaTH AYIIHM, YeM y [Ber-

unaaepuux TPHHTEPOB HAYaABHOTO YPOBHS.

BETHHIE TBEPAOYEPHHABHEI® TIPHHTE)
PBI BBIIOAHSIIOT CaMEle pa3-

HOOGpasHEIe 3aAaYM — OT pacreyaTku OMUCHBIX ¥ AOMAIIHUX Agi;-
uel;)ros AO CAOKHON xpyle-mdmpua’moh TeYaTH C HCIOAB3OBAHHEM
TPA(HIECKHX NPHAOKeHHI. TBePAOYEPHHALHEIE IPUHTEDHI BBITYCKaer
TPeUMYIeCTBeHHO KOMNaHus Xerox.

7.1.5. Pekomenaauum no BbI6opy npuHTepa

Ha nepsom srane pekome:
HAYeTCS ONPeAGAHTECS, KaKOTO B,
YCTPOHCTBO GyAeT HEOGXOAMMO. AMS eYaTH: OPHHTEP UAK Muorodwyul::
IHOHAABHOE YCTPOHCTBO (MODY).
Mor[xiﬂnmue 1IHpOKoe pacnpocrpanenuit MOY nomumo newaru
i czsemm (ynkuuu ckanepa u xonupa. Otaeasnzie MOY co-
= erte pyHKUMH (PaKCHMHABHOTO anmapara (¢axca). 3ua-
m‘ufrenbn IKOHOM: MECTO Ha paGoueM CToAe noAb3oBaTeast, MDY crost
'PA3A0 AOpOIKe OTAGABHOTO pHHTepa. MDY B OCHOBHOM peaausyior
crpnyﬁuylo ¥ Aa3ePHYIO TEXHOAOTHH NeYaTH.
P BHIGOpE nevaTalomero ycTpoicTsa ca paTh
eAYeT BhIO)
HMHYIO TEXHOAOIHIO I€YaTH NPHUMEHHTEABHO K YCAOBHAM 9KCIIA el
TeYaTaiouero ycTpoicTsa. hty,
Tocae BrIGopa TexHOAOTHK
TIPH OLEHKe KO
06paTHTh BAUMaHKe Ha CaeayiolHe mp:lfpﬂﬂ o
®  (DYHKUHMOHAABHEIE BO3MOKHOCTH, HEOG:
2 XOAHMEI® AASI DeIleHHUs 3a-
AQY KOHKPETHOT'O MOAB30BATeAs (0GHEME! BBINOAHSIEMBIX pa6oT, Ha-
AMYHe HYKHBIX IIPHPTOB, PYCHUIHPOBAHHOCTS); g
¢opmuposanue neeTHOrO H306paXkeHus;
HeOBXOAMMOe KauyecTs:
: ; 0 H306pakeHus, T. . Paspemaomyio cnoco6-
® MPOM3BOAMTEALHOCTE HAH CKOPOCTE IIeYaTH;
® HBAEXKHOCTE M YAOGCTBO SKCIAYaTaIuy;
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CTOMMOCTS;
SKCIAYAaTAlMOHHBIE 3aTPATHI, BKAIOYAIONIME CTOMMOCTE HOCHTEAS
PACXOAHBIX MAaTEPHAAOB, OGCAYKHBAHUS, IOTPEGASEMON SHEPrHH.

INpyu aHaAM3e XapaKTePUCTHK CMPyUHOro NPUHMEPA AR MDY
0 0GpaTHTL BHUMaHHe Ha paspeuenue. Hanpumep, ecan B onu-
HUM IPHHTEpA yKa3aHO paspemenue Ao 4800x1 200 dpi — aro
ayaerT, YTO MHHMUMAABHOE PACCTOSHHE MEXAY KalASMH COCTaBAseT
/4 800 Ajoitma. YeM MeHbIIe pa3Mep KallAX, TeM MeHbIlIe BUACH pacTp,
€. IPOMEXXYTKH MEXAY COCEAHMMH TOYKaMH. Ba’xHO# XapakTepH-
i CTPYMHOrO IPUHTEPa ABASIETCS YMCAO IIBETOB, HCIOAB3YEMBIX
| NeuaTH, — OT TPeX AO AeBATH. PEKOMEHAYIOT HCIIOAB30BATD TPeX-
Bie IPUHTEPHI AASl [IeYaTH TeKCTOB M KAPTHHOK, TOAQ KaK MHOTO-
s poroneuarn. He MeHee BaXKeH U apaMeTp «CKOPOCTh
aTH», KOTOPKIH Y Pa3HBIX IPOHU3BOAUTEAEH B 3aBHCHMOCTH OT MOACAH
AMTCS B AManasose 20...40 CTpaHHI| B MHHYTY.
EcAu npuHTep 0ecrieynBaeT TeXHOAOTHIO Pictbrige, TO K HeMy MOX-
HO IIOAKAIOUMTSH (hoTOKaMepy 6e3 ydacTust KOMIBIOTepa  nevarars oro
_HanpsiMyio. HeKoTopbie MOAGAH IPHHTEPOB OCHAILIEHEl KAPAPHACPaMH
AMSL TEX XKe LieAelt, a TaKKe LCD-pMCnIACSMH.

Yepro-Geasle Aazeprbie npurmepsl 1 MDY, KaK npaBuAo, BhIGHpa-
JOT AASL AOMANTHEro MOAb30BaHMsA. KauecTso TEKCTa, HaneuaTaHHOro
‘Ha Aa3epHOM IleYaTtaioleM YCTPOHCTBE C paspelenueM 300 dpi,
TpPHMepHO COOTBETCTBYeT THIorpacdckoMy. ECAM CTpaHMIa COACPXKHT
PHCYHKH, COAEP)KAIlHe TPAAALAH CePOro UBETA, TO AAS MOAYHEHHA
KaueCTBEHHOTO rpaduIecKoro u3oGpakenus norpeSyeTcs paspeme-
Hue He Huxe 600 dpi. [Tpu paspemaromeit crocoGrocT# 1200 dpi
OTIeYaToOK MOAYdaeTcs mouTH (oTorpaduIeckoro Kayecrsa. Ecan
HEOOXOAMMO MevaTaTh G0ABIIOE KOAHUECTBO AOKYMEHTOB (Hanpumep,
Goaee 40 AMCTOB B AGHB), YCTPOWCTBO C Aa3epHOR TEXHOAOTHEH MeYaTH
TPEACTABASIETCS Pa3yMHEIM BEIGOPOM. Aasepusie npuHTeps # MOY
MeHee TPeGOBaTeAbHBI K KauecTsy Gymaru, yeM, HanpuMep, CTpyHHEI®,
a CTOMMOCTE TIeYaTH OAHO# CTPaHHIlbl TeKCTOBOTO AOKYMEHTa y HHX
B HECKOABKO Pa3 HUXKe.

MHOr#e M3 COBPeMEHHBIX YCTPONCTB MeyaTh paboTaioT B COCTaBe
AOKaABHO# MAM 6ECITPOBOAHOM CeTH, GAAroAaps HMEeIoIUMCs uHTepde-
cam Ethernet u Wi-Fi. Yacto npunteps 1 MOY 06AapaioT dyHKiueit
aBTOMAaTHYECKOi ABYCTOPOHHEH MedaTH, OCHAMAIOTCA CAOTAMM AAS
KapT NaMsTH, KOTOPhle MOAAP)KUBAIOT KapThl ¢opmaros SDXC, SD
A SDHC, 4TO, B YaCTHOCTH, IO3BOASIET TedaraTh (pororpapus, MUHYs
TTK. HaAnuse 6ecrpOBOAHOI CeTeBO# KapThi [IeYaTalomiero yCrpoicTsa
NO3BOASIET OCYIIECTBASITS TIedaTh CO CMapTdOHa.
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Kpone Toro, nevarasomue ycrpoiicrsa moryr npeanarats TOAB30Ba-
TEAI0 ABTOHOMHO MOAKAIOYeHHE K MIHTePHeT H niewaTs 13 nomyAsphu:x
OHAQIH XPaHUAMIL, a TAKKe COILHAABHEIX CeTel.

NAOTTEPI

Mrommep, urn rpagonocmpoumens, — YCTPOHCTBO BRIBOAG
13 OBM rpacduueckoit MH(POPMAIHH THITA YepTeXxeit, cxeM, PHCYHKOB,
AMarpaMM Ha GyMaXkHBI HAM HHOM BHA HOCHTeAS. ToMumo 06kaHON
GyMaru AAst IAOTTEPOB HCTIOAB3YIOTCH HOCHTEAH B BHAE CIIeIHAaABHOI!
TIA@HKH, S9AeKTPOCTaTHYECKOH HAN ‘TepMOpeaKTHBHOM Gymaru.

BAaroaapsi nmosisAenmio nepsrix nephessx TAOTTEpOB, pa3pato-
TaHHBIX HupMolt CalComp B 1959 ., CTAAO BOIMOKHEIM aBTOMaTH3N-
POBaHHOe NPOEKTHpOBaHMe, co3panue CAITP B PasAMYHBEIX OGAACTAX
ASITeABHOCTH.

CoBpeMeHHEIe MAOTTeps — mupoKMil Kaace nepudepuitHbx
YCTPOHCTB AAsi BEIBOAG rpaduyeckoi uHgopManuH, KOTOpEIE MOXKHO
KAQCCH(PHIMPOBATE 110 PSAY NPH3HAKOB.

Io npunyuny opmuposanus usobpaxenus:
® TDAOTTEpL! BEKMOPHOIO THNA, B KOTOPHIX MMIymMit y3eA oTHocH-

TEALHO HOCHTeAS lepeMellaeTCst IO ABYM KOOPAMHATAM;
® [UAOTTEpE PACMPOBOro THNA, B KOTOPHIX THIITYIIHIA y3eA nepemea-

©€TCH OTHOCHTEALHO HOCHTEASl TOABKO B OAHOM HalpaBASHHH 1 H30-

Gpaxkenne OPMHPYETCH 13 OCACAOBATOABHO HAHOCHMAIX TOYEK.

Koncrpykrusno, 8 sasucusocmu om BUGA HOCUMEASR, IAOTTEpH!
TIOAPAa3ACASIOTCS Ha NAAHIIETHEIE M PYAOHHEIE.

B naanwemusix nrommepax nocuteas pasmemaercs HETOABHIKHO
Ha MAOCKOCTH, HAA KOTOPOJi PACIOAAraeTcsi KOHCTPYKIHS, NO3BOAS-
folas nepeMewarth MHIIymii GAOK OAHOBPEMEeHHO 110 ABYM KOOp-
AuHatam. KoHCTpyKTHBHAS cXeMa nAaHmeTHOrO NAOTTepa noKasaHa
Ha puc. 7.7, Mumrymuii 6a0k YKPeNAeH Ha TpaBepce M lepeMeraeTcs
B FOPH3OHTAALHOM HANIPaBACHHH OTHOCHTEABHO NAAHIIETa, Ha KOTOpOM
SaKpelAeH HocuTeab. B cBOIO 04epeas, Tpasepca ¢ mumymmuM aremen-
TOM NepeMEIAETCs B BePTUKAALHOM HAPaBACHHI 110 ADYTOik TpaBepce.
Mepememenns ocymecreasiorcs vepes OAOYHO-TPOCOBHIE CHCTEMEI,
XOAOBKIE BHHTI 1 3yGuaTle PeiKi ABYMS DeBEPCHBHBIMMU ABUTATEASIMH,
OAMH H3 KOTODLIX YCTAHOBAGH Ha TPaBepce, a APyroii — Ha IAaHmeTe.

B pyronupix naorrepax, kak nokasano sa puc. 7.8, HoCHTeAs pas-
Memaercs Ha GapaGaue, KOTOpBIi TPHBOAMTCS BO BpauieHue B oGe

. 7.7. KOHCTPYKTUBHARA CXema NNaHLWeTHOro nnotrepa

POHBI PeBEPCHBHEIM ABHTaTeAeM, @ MULIYIIHi GAOK, TPHBOAUMELH
ABHKEHHe LWAaroBLIM ABUIaTeAeM, epeMeniaeTcs no HanpaBAsiomen
GaHa.
Ol:becor::r?::p:a TO YTO NPHHIMNHAABHO NAQHIIETHEIE IAOTTEPhI MO~
TyT oGecneunBaTh GOAeE BHICOKYIO TOYHOCT BEIBOAG HH(OPMaIHH,
pHIHKe GOABIIHX HAOTTepPOB (opmara A0 u Al) npeobrapaioT
PYAOHHBEI@ TAOTTEPHI, IOCKOABKY MX XapaKTepPHCTHKH YAOBAETBOPSIOT
‘TpeGoBaHMAM GOABIIMHCTBA 3aAa4. AOTIOAHHTEABHEIE npeuuyme;:rsa
/AOHHEIX TIAOTTEPOB CACAYIOLIHe: OHHM GoAee KOMIAKTHB M YAOGHBI,
PaboTaioT C YepTexaMH OYeHb GOABIIOH MUHEL (6oaee 10 M) uAM BBI-
AT HECKOABKO AGCTKOB YepTeKeil OAMH 3a APYTHM, aBTOMATHYECKH

Apuraters

Bapaban

Asuratear Hanpasasiomas numuﬂ

. 7.8. KOHCTPYKTUBHER CXEMa PYNIOHHOrO NNOTTEpa
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OTMaTBIBasi ¥ OTPe3asi OT PyAOHa AMCT HeoGXOAUMOro pasmepa. IMaor-
Tepsl Maaoro Gopmara (A3) OGBIMHO NAGHILETHEIE.

B 3aBucumocmu om muna nuuwyuiero GA0OKa NAOTTEPHI MOADPas-
AEASIIOTCSE CACAYIOMMM 06pasom:
= nepeessie, [TI1 (Pen Plotter);
crpyiusie, CIT (Ink-Jet Plotter);
aaekrpocraruyeckue, Ol (Electrostatic Plotter);
TpAMOro BhIBOAA n3oGpaxenus, [1BU (Direct Imaging Plotter);
Aasepumte, ATl (Laser/LED Plotter).

IMepreBbie nAommepst ABASIOTCS IACKTPOMEXAHHYECKHMH yCT-
POHCTBaAMHM BEKTOPHOTO THIIa M CO3AQIOT H30GPaXXeHHe C MOMOMILIO
MHIIYIMX SAeMeHTOB, 0GOGIIeHHO Ha3kiBaeMEIX nepeavu. [Tuurymme
IAEMEHThI OTAHYAIOTCS OAHH OT APYTOTO HCIIOAB3YEMBIM THIIOM JKHAKOTO
KpacuTeAs: (OAHOPa3oBEIe M MHOTOPa3OBLIe; MAPHKOBEIE, (hPHOPOBEIE,
MAACTHKOBBI; C YePHHAAMH Ha BOAHOW MAM MACASHOM OCHOBE; 3aIOA-
HeHHBIE MIOA AABAGHHeM) M KDeNsTCs B AePXKaTeAe MUUIYIEro y3Aa,
KOTOPhIit MMEeT OAHY CTeNeHb CBOGOABI IepeMeIieHHs B PYAOHHEIX
MAOTTEpaX M ABE CTemeHH CBOGOAB! IepeMeleH s B IAAHIIeTHBIX.

OrAnuuTeALHOM 0COGeHHOCTEIO TTIT ABASETCS BHICOKOE KauecTBo
TOAYS3EMOro M306PaKeHHs, B TOM YHCAE [BETHOTO NPH HCTIOAB30BaHHK
UBETHBIX MUIIYIHX SA€MeHTOB.

Kpome nepbeBhix MAOTTEPOB, KOTOPBIE SABASIOTCS BEKTOPHBIMH, BCe
OCTaAbHBI® THITE IAOTTEPOB — PAaCTPOBEIE, T. €. HCIIOAB3YIOT AUCKPeT-
HBIH C1I0COG CO3AAHMSA H30OPaKEeHHs.

Cmpyiinble nAommepst ABAAIOTCS YCTPONCTBAMH BBIBOAA rpaduve-
CKOM MH(OPMALMH, HCTIOAB3YIONHMH Pa3AHYHbIE CTPYHHEIE TeXHOAOTHH
nevartn. M3 Bcero pasHooGpasns CTPYHHBIX TEXHOAOTHIL NeYaTH Hau-
GoAblllee PacIpOCTPaHeHHe B MUUIYIIAX Y3AaX NAOTTEPOB MOAYYHAG
«Iy3bIpBKOBast». CylecTByeT TPH PasHOBHAHOCTH CTPYHHBIX IAOTTePOB:
MOHOXPOMHBI€, I|BETHbIE (IOAHOLBETHEIE) ¥ C BO3MOXKHOCTHIO LIBETHO#
neuatn (color capable).

Crpy#iHEIEe HAOTTEPE! C BO3MOKHOCTBIO LIBETHOM MeYaTH M03BOASIOT
BBITIOAHATE YEPTEXH C LUBETHBIMH AHHHSMH H OAHOTOHHO 3aKpalleH-
HBIMH 06AGCTIMH. OHM SBASIIOTCS CTPYHHBIM aHAAOIOM OOBIYHBIX Ieph-
©BBIX IAOTTEpOB.

Anst MpoKoGOPMaTHON MeYaTH, IPUMEHeMO# PH H3TOTOBACHHH
PEKAGMHO IPOAYKIMH, HCTIOAB3YIOT CTPYHHEIE IAOTTEPH], Ha3kIBaeMble
COAbBERMHBIMU. ePHHAA THX MAOTTEPOB He BOAOPACTBOPHMEIE, KAK
BO MHOTHX ADYTHX, @ PaCTBOPSIIOTCS B alleTOHe, oGecreunBas yCTOWYH-
BOCTB Pacne4aTaHHOro H306pakeHHst K aTMOC(HEPHBIM BO3ACHCTBHSAM.
CoABBEHTHEIE AOTTEpPh 0GECTIeYHBAIOT BHICOKOCKOPOCTHYIO H BEICO-

KaueCTBEHHYIO CTPYHHYIO IIMPOKOMOPMATHYIO NedaTh Ha CaMOM
KOM CIIeKTpe HOCHTeAeil: BHHHAOBLIX GaHHepax, CeTkax, camo-
IMXCSA IAGHKaX, XOACTe, HeKOTOPBIX BHAAX OyMaru ¥ TEKCTHAS,
TaKKe Ha HOCHTEASX M3 HEKOTOPHIX BHAOB IAGCTMACC.
TpuemaeMas 1|eHa, BHICOKOE KauecTBO NevaTd i GOABLIHE BO3MOXK-
CAGAAAH CTPYHHEIE IAOTTEPEI CePhe3HBIM KOHKYPEHTOM NepheBhiX
HCTB.
(OAHAKO AGHHBIE YCTPOHCTBA, KaK U NlepbeBhIe NAOTTEPHI, He BIOAHE
noAb3oBaTeAeit ¢ GOABIIMMH 00BEeMaMi BHIBOAUMOiH rpa-
ecKoit MH(popMaIHK. AAS BHICOKOH IPOH3BOAUTEABHOCTH LIeAeCo-
pa3HO MPUMEHSTh NAOTTEPh! NPSIMOro BHIBOAA HAM Ad3epHbIe.
AeKmpocmamuyecKue NAOMMePsl OCHOBAHb! Ha TEXHOAOTHH CO3A3-
CKPBITOTO SAeKTPHYECKOTO H300PaKeHUs (NOTeHIMAALHOTO peAbe-
) Ha IOBEPXHOCTH HOCHTEAS, IIPEACTABASIOLIEro 06O CreHarbHYIO
KTPOCTaTHYeCKyI0 Gymary, paboyas MoBepXHOCTh KOTOPO¥ IOKPEITa
TOHKHM CAOEM AM3AGKTPHKA, 8 OCHOBA MPONATAHA TMAPO(DHALHBIMH
COASIMH, TIO3BOASIIOIMMH IIOAY4YaTh TPeGyeMyio AASL Hee BAAXKHOCTb
¥ 9AEKTPOIPOBOAHOCTB.
. AAs 3andcH MHGPOPMALMK MCIOAB3YIOTCH NHIIYIIHEe Y3ABI, MPEA-
craBAsiolyie co60i GAOKH 3AEKTPOAOB.
TMoreHuuarbHb peabed 0GpasyeTcst IpH OCaXKACHHH Ha MOBepX-
HOCTB AMOAEKTPHKa CBOGOAHBIX 3apSA0B, 00Pa3yIOHXCs Npi BO30YXK-
ACHHH 5AeKTPOAOB BHICOKOBOABTHBIMH HMITyABCAMM HanpsokeHus. Koraa
GyMara IPOXOAMT Yepe3 NPOSBASIOLIMI Y3€A € KHAKHM HAMArHHYEHHBIM
TOHEpOM, ero YaCTHYKH OCTAIOTCS Ha 3APSKEHHBIX ydacTKax Gymaru.
TloAHasi LiBETOBasi raMMa NOAY4AeTCs 3a YeThIpe IMKAA CO3AAHHSA CKphI-
TOro U306pakeHus ¥ MPOXOAA HOCHTeAS Yepe3 YeThPe MPOABATIOUIHX
Y3Aa C COOTBETCTBYIOLIMMH TOHEPAMH COPAACHO TEXHOAOTHH CMYK.

OTAMYHTEeABHBIE 0COGEHHOCTH AQHHOTO THIIA IAOTTEPOB — CKOPOCTE,
HAAEKHOCTb, Ka4eCTBO ¥ NPOU3BOAUTEABHOCTh. KX NpUMEHSIOT npH
BBICOKO# CTENeH) aBTOMATH3ALMH POEKTHEIX PaGoT.

M3oGpaxenne, noaysenHoe Ha Ol1, BecbMa yCTOMYHBO M HE Bhl-
' ropaer mOA BO3AGHCTBHEM YABTPA(PHOACTOBEIX AyUedd, a CTOMMOCTE
3AEKTPOCTATHYECKOi GyMarn COOTBETCTBYET CTOMMOCTH BEICOKOKate-
crBenHO# THROrpad)cKoit Gymarn. OAHAKO 3AEKTPOCTaTHYeCKHE MAOT-
Tephl OTAMYAIOTCS BHICOKOH Ce6ECTOMMOCTBIO M HEOGXOAMMOCTBIO HX
TIATEABHOrO OGCAYKHBAHHS.

ITAommepht NPAMOTO BHBOGA U30OPWKERUA, MAH MePMOTpaguieckue,
| HCTOAB3YIOT B KauecTBe HOCHTEAs CTelHaAbHYIO TepMoCyMary, TeM-
HEIONLyiO TI0A BO3AHCTBHEM TENAOTH. MOHOXpOMHOe H30Gpaxenie
CO3AAETCS MMHHATIOPHEIMH HarpeBaTeAsiMH, CQOPMHUPOBAHHEIMHU B BUAS
«rpeGeHKi», KaKABIH 13 KOTOPBIX MMEeT CAMOCTOATEABHO® YIIDABACHHE.
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Tpu nepemerenuy TepMOGYMars OTHOCHTEABHO «rpeGeHKH» ee Iper
H3MEHSIeTCS B MeCTax Harpesa.

TlpocroTa Mexanu3Ma newary oGecneyMBaeT BEICOKYIO CKOPOCT),
BHIYEPYMBAHMSA W XOpomee paspemenne. TepmoGymara oGLNHO 110-
Aaetcs u3 pyroHa. [BU npUMeHSIOTCSA B KPYNHEIX MPOEKTHBIX Opra-
HH3ANUAX.

BLICOKas HaA@XKHOCTS, POH3BOAMTEALHOCTS HAPSAY C HH3KHMY
IKCHAYaTaHOHHEIMH 3aTPATaMK CNOCOGCTBYIOT PACIIMPEHHIO 11X
TMPUMEHEHUS NP MHXEHEPHOM NPOEKTHPOBAHMH, B APXUTEKTYpe,
CTPOMTEABCTBE.

Tlhommepyt Ha ocHoBe mepMonepegaul TaKxKe HCTIOAB3YIOT Tep-
MHYECKYIO TeXHOAOTHIO, OAHAKO B HHX MEXAY TePMOHArpeBaTeAsMy
u Gymaroi (MAM mpO3pavHOi TACHKOi) pasMelaercs AOHOPHEII
UBETOHOCHTEAb — TOHKas NMACHKa TOALIMHOM 5... 10 MKM (Hanpumep,
AaBCaHOBAsl), yCTAaHOBAGHHAS KPACSIUIMM CAOEM Ha BOCKOBOI OCHOBe
K Gymare. OCOGeHHOCTBIO IAGHKH SABASETCH HU3Kas (Menee 100°C )
TeMIepaTypa MAaBACHUS.

Ha AoHOpcKOM nBeToHOCHTEAE HaHECeHE! 0BAACTH Kax@AO0ro us oc-
HOBHLIX IIBETOB B IOCAGAOBATeALHOM Mopsiake. ITpy BEIBOAe HE(OpMa-
1H GyMasKHBIH ACT, CONPUKACAsCE C ACHTOI, TIPOXOAMT IIOA TIeYaTHOMH
TOAOBKOH, KOTOPasi COCTOMT 3 MHOXKECTBA (A0 HECKOABKHX THICSY)
MeABYAHIINX HarpeBaTeALHEIX JAeMeHTOB. BOCKOBO# CAOH 1{BETOHOCH-
TeAs B MECTaX HarpeBa PaclAABASIETCS M ATMEHT OCTAeTCs Ha AMCTe.
3a oAMH NPOXOA HAHOCHTCSH TOABKO OAMH IIBET, a IOAHOCTBIO u306pa-
JKeHHe (POPMHPYETCs 3a YeTHIpe MPOXOAQ.

OrneuaTky, NOAyHaeMbie C HOMONIBIO TEXHOAOTHH TepPMOTIePeAatH,
AOCTaTOYHO AOPOI'O CTOAT. B CBA3M C 5THM NAOTTEPHI Ha OCHOBE TepMo-
TIepeAatH HCIIOAL3YIOTCH B CHCTEMaX KapTorpaduy, B COCTaBe CPeACTs
CATTP, Tpe6yiomux BHCOKOro Kayecrsa BOCTIPOM3BEAEHHS 1{BETOB.

Aaseprsie naommephi 6a3UpyIOTCH Ha 3AEKTpOrpaduuecKoit TexHo-
AOTHH, PEAAM30BAHHOM B Aa3ePHBIX NPHHTEpaX. B KauecTse HCTOYHMKA
M3AYHEHHS B IIAOTTEPaX NPUMEHSIOTCS Aa3epPhl # HOAYIIPOBOAHHKOBEIE
CBETOAMOAHEIE MaTpULE! (Light Emitted Diod — LED).

LED-nrommepwt otHOCHTCS K KAACCy pacTpPOBBIX, KOTAA KaXkKAO# TOYKe
CTPOKH H306pakeH s COOTBETCTBYET CBOIt CBETOAHMOA (Hanpumep, npu
Ppaspewenuu 400 ToueK Ha AIOWM AHHEHKa AAS dopmara Al cocrour
13 9600 AnoAOB).

Aasepurie 1 LED-IAOTTEPE! BBUAY BHICOKOTO GHICTPOAEHCTBHSA (ACT
(opmara Al BrBoAuTes 3a 10...15 ¢) B TEpPBYIO OYePeAl PEKOMEeHAY-
FOTCH MOAL30BATEeASIM € GOABIIMMH OGBLEMaMH PaGOoT. AAS IOBEILICHNS
3 HEKTHBHOCTH TaKHe MAOTTEPE! Yalle BCero MCTIOAB3YIOTCS Kak ce-
TEBbLIe YCTPONCTBA.

K 4HCAY AOCTOMHCTB Aa3epHBIX M LED-IAOTTepOB OTHOCHTCS BO3-
HOCTh paboTtaTh Ha OGEIYHOM Gymare, 4TO COKpallaeT yAGAbHEIE
Thi [IPH KCHIAYaTaluH.

O6aacTn npumeHenus LED-TIAOTTEPOB: CAOXKHEIH TeXHHYECKHI

H, apXUTEKTypa, AOKyMEHTOOGO0pOT, Kaprorpagus.

TpuHAMas BO BHMMaHMe, YTO MHPOKO(OPMATHEIE COALBEHTHbIE

Bl IPEACTABASIIOT ONIACHOCTE AASl OKPYKalole# CPeAB! C TOYKH

HUS BPEAHBIX alleTOHOCOACPIKAIIMX BEIGPOCOB, Asi IMPOKOGDOP-

PYAOHHBIX IAOTTEPOB HCIIOAB3YETCS TEXHOAOTHS YABTPaHO-

BOH 1evarTH.

Yasrpadmorerosas nedars (YO-nevars) — HaHecenue u3obpa-

Hus (npsamas YO-neyars) cnenuarbHeIMH YO-uepHHAAMH HENo-

eHHO Ha Pa3AHYHOTO BMAA MaTepHaA: naactuky I1BX; crekro,

PKaAO; IAOTHBIE TKaHM, GanHeps:; Aepeso (MA®D, AACTI); kapToH;

BhIi IOAMKapOOHAT; aKPHA, TOAHCTPHOA, TOAMKapOOHAT, OprCTeK-

; KOXKa, MeTaAA.

B Y®-nAoTTepax HCNOAB3YIOTCS B HACTOANIHI IEPHOA ABe HaubGoAee

ePEeAOBEIE TEXHOAOTHH:

) akoaoruuHas UV-LED-TeXHOAOTHS, PH KOTOPO# NPaKTHYECKH
He MPOMCXOANT BHIACACHHS TENAOTEL M 030Ha;

) HOBhle AacTHYHBIe YD-4epHHAA, KOTOPhIE MOAMMEPH3YIOTCH MOA
BoO3AeiicTBHeM Ayyell YD-cBeToAHOAOB. CBeTon3Ayvaomue YO-
AMOABI TIDaKTHYECKH He HarpeBaloT MaTepHaA, Ha KOTOPBIA Ha-
HOCHTCS H300paskeHHe, YTO NO3BOASET MCIIOAB30BaTh MAOTTEP M
neyaTH Ha TENAOYYBCTBHTEABHBIX MaTepHaAax, TakHX, Hanmpumep,
Kak naenku [1BX. Kpome Toro, cnenmarbHbie saactuunsie YO-
YepHMAA MOTYT PacTArHBathCs A0 200 %, 4TO MO3BOAsIT Neyararh
Ha TePMONAACTHYHEIX HOCHTEASIX H [IAHKAX, 3HAYUTEAbHO pacium-
psisi Bo3MoxHOCTH YD-niedaTi. OTH YepHUAQ, GYAYYH HaHECEHHBIMH
Ha MaTepHaj, OTAHYAIOTCS BHICOKOW CTOMKOCTHIO K MCTHPAHHIO,
Xopoleil BeToNepeAaueit 1 aaresuei.

UV-LED-TeXHOAOrHs HCKAIOYaeT 030HHPOBaHHe BO3AyXa, OTAHYA-
©TCsi HUSKMM NOTPeGACHHeM SHEepriH.

OtaeasHBle MOAeAH YD-TIAOTTepoB 0GecneynBaioT paspemenne
neyarn 1400 x 1400 dpi. YO-NAOTTepE! IPUMEHSIOTCS A OPOPMACHHS
PEeKAAMHBIX OOBEKTOB, TpH 0(hOPMACHHH HHTEPHEPOB (Meyars Ha Me-
Gean, cTeKAe, KepaMorpaHuTe, 3epKaae).

CoBpeMeHHbIe MOACAH [IAOTTEPOB HMEIOT BO3IMOXKHOCTh MIOAKAIOYE-
HUsI K AOKAABHOM ¥ GECIIPOBOAHOM CEeTAM H NPeAOCTaBASIIOT IIOAB30Ba-
TeASIM IIMPOKHE KOPNOPaTHBHBIE BOIMOXHOCTH.

Ipn BeIGOpE MAOTTEPA CAEAYeT NPMHUMATh BO BHHMaHHe Te JXe
OCHOBHBIE XapaKTePHCTHKH, 4TO ¥ TIPH BHGOPe NPUHTepa.
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[EEN PeXViEPHIE NPUHTEPLI

7.3.1. Ha3Hauexune v o6wme npuHUMnbI
TPexMepHon nevaTun

TpexmepHbtil, uAu 3D-npurmep, — 3TO YCTPOMCTBO BBIBOA@ TPeX-
MEepHBIX AGHHBEIX (KaK MpaBHAO, 0GEeMHOIl reomeTpun). DakTHIeCKn
PEe3yALTaTOM ero paboThl ABASIETCS HEKOTOPLIH (pU3HIeCKUH OOBEKT).

Heo6X0AMMOCTE B BRIBOAE AaHHEIX U3 [TK B TpexmepHOM BHAe 06-
YCAOBAEHA TeM, YTO B npomnecce pa3paboTKH HOBO MPOAYKIMH 4acTo
BO3HMKaeT HEOGXOAMMOCTE B ONBITHEIX 06pasliax MAM B TaK HaskIBae-
MBIX «MOAGASIX-TIPOTOTHIIAX» HIACAMS, €0 OTACABHBIX ACTaAeH H Y3A0B.
MoA@AR-TIPOTOTHIIE TPEGYIOTCS Pa3AMYHBIM CAYXKGaM IPEANPUATHS:
MapKEeTHHIOBEIM ¥ PEKAAMHBIM, & TaK)Ke AW3aifHePCKUM, KOHCTPYKTOp-
CKHMM ¥ TeXHOAOTHYECKHM ITOADA3ACACHHSM.

M3roTOBASIIOT IPOTOTHIBI [10-Pa3HOMY: Ha OAHMX MPeANPHATH-
AX AeTaAM (hpe3epyioT M3 MAACTMACC, MATKHX METAAAOB HAM AepeBa
Ha craHkax ¢ YITY, Ha ApyTHX — MOAAraloTCsi Ha 30AOTHIE PYKH YMeAb-
1eB-MOAEABIIMKOB. Ho Bce aTH MeTOAB TPeGyIOT 3apeiCcTBOBaHMS
TPOM3BOACTBEHHBIX MOLIHOCTe#H, HCTIOAB30BAHMS! BLICOKOKBAAMDHIMPO-
BAHHOTO PYYHOrO TPYAA M, KaK MPABHAO, GOABIINX BDEMEHHEIX 3aTpat.
TosiBAeHHe Ha puiHKe 3D-NPUHTEPOB M03BOAsIET GLICTPO, KAYeCTBEHHO
M HEAOPOTO H3TOTOBASITE MOAGAH HOBBIX H3ACAMI, HX Y3AOB M AeTaAel,
BHEADSTH TEXHOAOTHH GBICTPOrO MPOTOTHIHMPOBAHMSA.

Bricmpoe npomomunuposarue (Rapid Prototyping — RP) — arto
NOCAO#HOe MOCTPOeHHe (PU3MYECKOH MOAGAH (MPOTOTHNA) B COOT-
BeTcTBUH ¢ reomerpueit CAD-moaeAan, 3aroxenHoi B ITK. OcHoBHOe
OTAMYHME ITON TeXHOAOTMM OT TPAAMIIMOHHBIX METOAOB M3TOTOBACHHMS
MOAEAe# 3aKAIOYAeTCH B TOM, YTO MOAGAL CO3AAETCS He OTACACHHeM
MaTepHaAa OT 3arOTOBKH, a IIOCAOWHBIM HapallMBaHHEeM MaTepuana,
COCTaBASIIOLIIErO MOA@AB, BKAIOYAs BXOASIIIIHE B Hee BHYTPEHHHE U AAJKe
MOABH)KHBIE YaCTH.

Bnepsuie TexHororus RP 6uira pearnsosana B Korue 1980-x rr.,
KOTA@ aMepHMKaHCKas KomnaHusi 3D-Systems BhiBeAa Ha PBIHOK CBOIO
nepsyio ycraHOBKy SLA (Stereo Lithography Apparatus), cospaioutyio
MOAEAHM METOAOM TIOCAOMHOTO OTBEepAEBaHMs (hOTONOAMMEDaA TOA BO3-
AefiCTBHeM Ayua Aasepa.

Bce coBpemeHHEIe CHCTeMBI GEICTPOrO NPOTOTHIMPOBaHMs paboTaoT
TI0 CXOXKEMy aArOpHTMY:

B &R

. 7.9. ®opmuposarue ceveHni ans nesatv 3D-npuHTepa:
— CAD-panmne; 6 — 06pa3soBanue Cedenuii; B — OAHO ceenue

CUMTHIBAHWE TpexMepHoM reomerpunm u3 3D-CAD-cucrem
(puc. 7.9, a) B opmarte STL (0GBINHO TBEPAOTEALHEIE MOAGAH MAH
MOAEAHM C 3aMKHYTEIMM NOBEPXHOCTHEIMH KOHTypamu). Bce CAD-
CHCTEMBI TBEPAOTEALHOTO MOAGAMPOBAHUS MOTYT BHIAABATE (haiAkl
STL (puc. 7.9, 6);

pa3sbHeHHe TPeXMEpHOH MOAEGAH Ha IONepeYHbe CeYeHHs (CAOH)

€ MOMOMIBIO CNeNMAALHOM TPOrpaMMBl, OCTaBAsIeMO# ¢ 060pyAOBa-
HHEM HAM HCTIOAB3YeMOit Kak pUAOKeHue (puc. 7.9, B);

TOCTPOEHHE CEYEeHHT ACTAAM CAOH 3a CAOEM CHHM3Y BBEDX, AO TeX
nop, NoKa He GyAeT NoAyYeH (pU3UYeCKHil TPOTOTHII MOACAH.

CAOM PacnoAaraloTCsi CHU3Y BBEPX, OAMH HaA APYTuM, (pu3uYecKu
CBA3LIBAIOTCA MEXAY co6oit. [TocTpoeHHe NpOTOTHNA MPOAOAKAETCS
AO TeX 1op, NMOKa NOCTYNaloT AaHHBIe 0 ceyeHusix CAD-MopeAn.

7.3.2. Knaccudmkauus matepuanos
TPEXMEpHOW nevyaTn

TeXHOAOTHH TPEXMEPHO# NeyYaTH NPHHATO NOAPA3ACAATE 110 THITY
PACXOAHBIX MaTEpPHAAOB (KHMAKHE, MOPOIKOOGPa3HEIe H AHCTOBEIE
TBEpAOTEABHBIE),

TTpolecCEl, HCMOAB3YIONIHE KHAKHE DACXOAHBIE MaTePHaALl, OA-
Pa3AeASIOTCS, B CBOIO OYEPeAb, Ha IPOLECCHl OTBEPACHHS! IOCPEACTBOM
KOHTaKTa C Aa3ePOM, OTBEPACHHS IAEKTPO3aPSIKEHHBIX KHAKOCTeH HAH
OTBEpAEHHS IPEABAPHTEABHO PACIAABACHHOTO MaTepHaAa.

TIpomeccsl, HCIOAB3YIONIHEe NOPOIKOOGPasHbIe MaTepPHaAkl, OCY-
WECTBASIOT CKPEACHHE YacTHI| IOCPEACTBOM BO3AGHCTBHSA Aa3epoM
MAM BEIGOPOYHOTO HAHECEHHS CBA3YIOUIMX KOMIOHEHTOB.
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ITpoueccH, UCTIOAB3YIONHE B KaYeCTBE PACXOAHBIX MaTepHaros
TBEPAOTEABHBIE AHCTOBEIE, MOTYT GBITh KAACCH(DHIIMPOBAHEL 10 CIOCO0Y
MX COGAWHEHHs] — AA3epoM AHGO CAOEM aAre3uBa.

7.3.3. OcHOBHbIE TEXHOMOMMU 1 NPUHTEPBI
ANA TpexmepHoi nevatn

Cmepeoaumorpadgus (StereoLithography — SLA) crara nepsoit
1 HanboAee pacmpoCTpaHEHHON TEXHOAOTHe#H TpeXMepHO# nedaru
Tpuruun 6uiA u306peTen 1 3anarenToBan Yapaszom Xaarom (Charles
Hull) eme B 1986 r.

CyTb cTepeoAuTOrpadmy 3aKAIOYaeTCs B CACAYIOUeM: B paboueit
30He MPUHTepPa HAXOAMTCH JXUAKHMI (oTonoaumep. IMpy ocsemenuu
YABTPA(MOAETOBHIM CBETOM (hOTOIOAMMED 3aTBepAeBaeT U NpeBpa-
aeTcst B AOCTATOYHO NPOYHEINA MAACTHK. AAS 3aCBETKH MOAMMeEDa
MCTIOAB3YeTCst AnGO YABTPaHOAETOBEIH Aa3ep, ANGO OBGLYHAs YABTPa-
duoaerosas Aamna. Ay4 Aasepa (puc. 7.10) hakTHYECKH NONHKCEABHO
CKaHMpyeT pabouyio MAOCKOCT H (POPMHPYET OTAGABHbIE TBEePALIC
«THMKCEeABI», MIOKa He HApUCYeT Ha NMAACTHKe CeYeHHe MOAeAH. 3aTeM
ypOBeHb (hOTONOAMMEpA NOBLILIAETCS 3@ CYET ONMyCKaHHA pabouero

He — Cd-aaszep

He — Ne-aasep

TMaropsa

Puc. 7.10. Cxema TpexmepHOro NpUHTEpa, PeanusyioLero crepeonvTorpagm-
4eckyo TexHonorvio SLA

BMecTe €O ChOPMHPOBAHHOM YaCTHIO MOAGAM, U NOBEPX HEro
S CAAYIOIIHH CAO#, IOKa MOAEAB He GYAET IOAHOCTBIO TOTOBA.
fepeoAnTOrpadusi O3BOASIET OAYUHTH TOYHOCTh «OTIEYaTKa» Mo~
AKA AECATEIX AOAell MHAAMMETPA, XOPOIIO BOCIIPOM3BOAUT MEAKHE
# obecneuuBaeT AOCTaTOYHO POBHYIO MOBEPXHOCTH OGBEKTA.
(OCTaTKaMH CTePEOAHTOrpaMYeCKoil TEXHOAOTHHU SBACTCS TO, YTO
[€pHBIe IPUHTEPE, OCHOBAHHbIE Ha 3TOM METOAE, & TaKJKe PACXOA-
@ MaTepHaAbl AOCTaTouHO Aoporu. K Tomy xe oGpabGaThiBaeMbiit
PHaA OrPaHUYHBACTCS TOABKO (POTONOAHMEPAMH.
Aaseproe cnexanue (Selective Laser Sintering — SLS) — eme oana
(OAOTHS TPEXMepHO# nevaTy, KoTopas GbiAa paspaboTaHa B KOHIe
-x rT. B Texacckom yHuBepcuTeTe B OCTHHE M 3aNmaTeHTOBaHA
989 r. B TpexmepHBIX SLS-npHHTEpaXx TakKe HCIOAB3YeTCs Aasep,
B KayecTBe paboyero MaTepHaAa BLICTyTaeT He (hOTONOAMMED, a 1o-
0K KaKOTO-HHGYAB OTHOCHTEABHO AETKOTIAGBKOTO NAacTHKa. [ThacTk
6oueMm oGbeme SLS-npuHTEpa HarpeBaeTcsi OYTH AO TeMIIePaTyph
eHHS, @ YTOGBI OH He 3arOpeACs i He CTaA OKHCASTECSH, B paGouyio
nopaertcst a3or (puc. 7.11). 3arem momustii, Hanpumep, CO,-Aa3ep
TIO AGCTHKOBOMY TMOPOIIKY CEYEHHe AETaAH, IAACTHK Harpesa-
BBIIlE TEMIEPaTyPhl AABACHHUS U CrieKaeTcs. CBepXy HachIaeTcs

COprasep

Poanx,
PaspasHHBalOL
NOpowoK

Cobupaiomas
cucrema

c. 7.11. Cxema TPeXMEpHOro NPUHTEPa, PEani3yloLLEro TEXHONOMIo nasep-
cnexanmsa SLS




image11.jpeg
e

B 1952 r. bupma [BM BBITYCTHAA CBOJi MepBELH MPOMBIIACHHEI
IAEKTPOHHELH Kommsiorep IBM 701, KoTopsit mpeacTaBAsA co6osi
CHHXPOHHYIO 3BM mapaAneABHOTO AeHCTBHS, COAGPXRAmIyio 4 THIC.
IAEKTPOHHEIX AaMl ¥ 12 THIC. FeDMaHHeBEIX AMOAOB. A B 1956 . IBM
TIPEAAOKHAA TIePBELH KOMITBIOTED C HAaKOMATeAeM HH(POPMALHHK Ha Mar-
HHTHBIX AMCKaX.

Caeayromuil war 1o MyTH MMHUATIOPH3ALMM M COBEPIIEHCTBOBA-
HHS KOMIBIOTPOB GBIA CBS3aH C H306peTeHHeM MHTeTrpaAbHE X
cxen. B 1959 r. Pobepr Hoitc, BriocaeacTsum ocHoBaTeAs upms Intel,
TPEAAOIKHA CO3AABATL HA OAHOM MAACTHHE KaK CAMH TPAH3HCTODHI,
TaK ¥ BCe COBAMHEHUS MEXAy HUMH, TaK Ha3LIBaeMble UHMEIPaAbHble
CXeMbl, MAH HUunbi.

TepBEtit KOMITBIOTED Ha HHTErPAABHEIX CXeMaX BHITYCTHAA B 1968 T.
¢upma Burroughs. B 1970 r. koHCTpyKTOpE! (bupMst Intel cospanu uH-
TErpPaALHYIO CXeMy, aHAAOTHYHYIO 1O CBOMM (PyHKIMAM LieHTPaABHOMY
npoueccopy GoAbmoi 3BM, nepskiii MUKPOIPOLECCOp, KOTOPHIH GEIA
CTOCOGeH OAHOBPEMeHHO 06paGaTHIBATL TOALKO 4 GHT MH(OPMAIHY.
Ha Gase Intel-8080 B 1975 r. GuIA co3paH mepBEI KOMMepYecKu pac-
TPOCTpaHsieMblil KOMIbIOTep «AAbTaup 8800» C ONepaTHBHOM NAMSATHIO
256 Gaii, eime He YKOMIACKTOBAHHKI KAGBHATYPOR MOHHMTOPOM.

TMonyAsSpHOCTE MepCOHAABHENT KOMIBIOTEP «AALTAHD» TOAYYHA
6raroaaps ToMmy, 9To IToa Aaren u Buaa Teiire (6yAaymue ocHoBa-
TeAu upME Microsoft) cospaau aast mero MHTEpPHpeTraTop A3blKa
Basic, uTo M03BOAMAO MOAB30BATEASM AOCTATOYHO npocTo obmarses
€ KOMneioTepoM. KoMIBIOTepHl CTaAK MPOAABATHCS YyXe B MOAHOH
KOMNAKTAHH, C KAABHATYPOll H MOHHTOPOM, CIPOC Ha HHX YBEAH-
YHBAACH ©KETOAHO.

B 1981 . pupma IBM BEINTyCTHAA IIePBEI NePCOHAABHEI KOMIBIOTEp
IBM PC 1a Gase muxponponeccopa 8088. B 1983 r. kopnopamus Apple
CO3AaAa NePCOHAABHBIR KOMIBIOTEp Lisa — mepsmiit obucHi KOM-
TBIOTED, YIPaBAAeMbIil MAHHITYASTOPOM «MBIITEY. [TepBhii KOMIIBIOTED
THIa Laptop (HOYTOYK), B KOTOPOM CHCTeMHBIi GAOK OGBEARHEH C AHC-
DAGeM M KAABHATYPO# B AMHEIH GAOK GhIA cO3AaH B 1984 r. B 1986 .
IBM npeacraBuAa nepeyio «TPaHCHOPMHEPYeMYIO» MOAGAb HOYTGyKa
Ha Gase nponeccopa Intel.

TNepBBIM ABYXAACPHBIM TIpOLECCOpPOM, MPEAHa3HAYeHHBIM AAST MACCO-
BOTO HCIIOAB30BaHus, cTaa POWERA4 ¢ ABymst siapamu PowerPC Ha opHOM
KpPHCTaAAe, BHITYIeHHEIH KoMnanuen IBM s 2001 r,

TAaHImeTHEN! TePCOHAABHEL KOMNIBIOTED KAK Pa3HOBHAHOCTb HO-
YTOyKa C CeHCOPHEIM 9KPAHOM NOSBUACK Ha PHIHKe B 2002 T

B 2011 r. 6BIAO OCBOEHO MPOH3BOACTBO 8-sAepHBIX mponeccopos
AML AOMAITHUX KOMIIBIOTEPOB U 16-SACPHEIX AAS CepBEepPHEIX CHCTeM.
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Ha phiHKe [1eDCOHAABHBIX KOMIBIOTEPOB AOMHHHPYIOT KOMITHIOTEPH,
K ecrumste ¢ IBM PC, mpuyeM, co BpemeHeM Ha3BaHHe upmil [BM
0TTIaAO, ¥ MX CTAAH Ha3hIBaTh IPOCTO «IEPCOHAABHBIH KOMOBIOTEP»
fngonyupnom xomnsioTepoB IBM PC 3akAlouaeTcs B TOM, 4TO
~ @upma IBM npu pa3paGoTke PYKOBOACTBOBAAACH NPURYUNOM OMKPbi-
" moll apxumexmypx, T.€. H3HAYAALHO CACAAAA KOMIBIOTEP HE eAHHBIM

| HepasbeMHBIM YCTPOHCTBOM, @ 0GecreynAa BO3MOKHOCTE €ro cGopky
| M3 HE3aBHCHMO M3TOTOBAGHHBIX YacTel, IPHYeM METOAB! CONPSUKeHUS
YCTPOiCTB ¢ KoMnEioTepoM IBM PC GEIAM AOCTYTIHEI BCeM.

Tloa apxumexmypoili 9BM nOHNMaeTCs COBOKYNHOCTh OGmux
NPMHIMIOB OPraHH3AIMM ANNaPaTHO-NPOTPAMMHEIX CPEACTB M MX Xa-
|PAKTEPHCTHK, OnpeAeAsiomas (PyHKIMOHAABHEIE BOIMOXKHOCTH DBM
| M pellleHHH COOTBETCTBYIOMIMX KAACCOB 3apad. Apxurekrypa 9BM
(OXBaThIBaeT IIMPOKHI KPYT MPOGAEM, CBA3aHHLIX C MOCTPOSHHEM KOM-
MAeKCa anmnapaTHBIX ¥ TPOTPaMMHEIX CPEACTB H YUMTHIBAIOUMX TaKHe
(PaKTOPEI, KaK CTOMMOCTS, Chepa MpHMEeHeHHs, PyHKIHOHAAbHEIE BO3-
'MOYKHOCTH, YAOGCTBO 3KCTIAYaTalliH, PHYeM OAHMM M3 AABHBIX KOMIIO-
HEHTOB aPXHTEKTYPH! BEICTYTIAIOT annapaTHele CPEACTBA. ApxuTeKTypa
PerAaMeHTHpYeT He BCe CBA3M COCTABHEIX YacTedl BEIYMCAHTEABHOTO
CcpeAcTBa, a HanGoAee BaXKHEIE, HYXXKHEIE A Goree 3(dexTHBHOrO
MCTIOAB30BAHHA.

ADXUTEKTYPY BEIMMCAHTEABHOTO CPEACTBA CAGAYeT OTAHYATE OT ero
CTPYKTYPHL.

Cmpykmypa BHYMCAMTEABHOTO CPEACTBA ONIPEAGAST ero KOHKpeT-
. HBI COCTAaB Ha HEKOTOPOM YPOBHE AeTaAm3auuy (yCTpO#HCTBa, GAOKH,
| Y3ABI H T.A.) # OIHCHIBAET CBAI3H BHYTPH CHCTEMEL

B COOTBETCTBMM C NPHHIANOM OTKPHITOM apXUTEKTYPH! Ha OCHOB-
HO# 3AeKTPOHHOM nAaTe KoMnsiotepa IBM PC — cucmemnolil, mau Ma-
MepuKCKoll, — Pa3MenieHb TOABKO Te GAOKH, KOTOPEIe OCYIIECTBASIOT
- 06paboTky uH(popManuy (BeraucAeHus). CXxeMsl, yIIPaBASIOIMe BCeMu
OCTaALHEIMH (MepH(epPHIHEIMA) YCTPOHCTBAMH KOMIBIOTEpa — MO-
HHUTOPOM, AMCKaMH, IPHHTEPOM, PEAAH30BAHEI HA OTAGABHBIX NAATAX
~ (KOHTpOAAEpaX), KOTOPEIE BCTABASIOTCSA B CTAHAAPTHHE PasbeMbl
'Ha CHCTeMHO# TAaTe — cAomsl. K 3THM 3AEKTPOHHEIM CXeMaM MOA-
BOAMTCS 9AKTPOIIMTaHHe U3 EAHHOTO GAOKa MUTaHMUS, a A YAOGCTBa
M HaAEKHOCTH BCE 3TO 3aKAIOYAeTCs B OGWIHI KOPITYC — CuCmeMHblil
6A0K.

OTKPHITOCT: APXHTEKTYDhI 3aKAIOYaeTcs B TOM, 4T0 Ast IBM PC-
COBMECTHMBIX KOMNBIOTEPOB BCe crenu(UKanHH B3aHMOAEHCTBHS
BHEIIHUX YCTPONCTB C KOHTPOAAEDAMH, KOHTPOAAGPOB C CHCTEMHOR
TAATO# (IIMHOM) AOCTYTIHEL.
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CAGAYIONIHMI CAOW M NIPOLIEAYPa MOBTOPAETCS. B KoHIle paGoThl AMLIHK{
TIOPOIIOK IIPOCTO YAAASIETCS C FOTOBOM MOAGAH. a3zepHoe criekanue 06e-
CreYMBaeT AOCTATOYHO BEICOKOE KayeCTBO ACTaAeH, XOTS NOBePXHOCT,
Y HUX [IOAY4aeTCsi IOPUCTOM. BMeCTe C TeM NOAyHeHHBIE METOAOM SLs-
MOAEAM — CaMbie IPOYHbIE, H 3TY TEXHOAOTHIO B IPHHITMIIE MOXHO He-
OAB30BATH AASi MEAKOCEPHITHOTO IPOU3BOACTBA. OAHAKO SLS-npUHTepL!
AOCTATOYHO CAOXKHBHIE M AOPOTHE, @ CKOPOCTh H3TOTOBACHHS MOACAK
COCTaBASIeT BCEro HECKOALKO CAHTHMETPOB (BBICOTHI) B Yac, IPH 3TOM
HECKOABKO 4acoB TpeGyeTcsi Ha HarpeBaHue  OCTHIBAHHE YCTAHOBKH.

SLS-mexHOAOrus MO3BOASIET H3TOTOBASITH MOAEAH C MOABHIKHBIMH
4acTAMH, HanpuUMep ¢ pabOTAIOMMMH NETAeBHIMM COCAHHEHUAMHY,
HaKMMAIOUMMUCS KHOMKaMu. Kpome Toro, aast SLS-npuHTepOB pas-
PaGoTaHE! CHelMaAbHEIe MATEPHAAL!, I03BOASIONLHE HAUPAMYIO H3r0-
TOBAATH METAAAMHUECKHE ACTaAH. B KauecTse NOpOLIKA 3AeCh HCIIOAL-
3YIOTCS MMKPOYACTHILbI CTAAH, TIOKPHITEIE CBEPXY CAOEM CBASYIOMEro
naactuka, CreKaHHe NMAACTHKA MPOMCXOAHT Kak OGBIYHO, a 3aTeM
«oTmeyaTaHHas» AeTaAb OOKMraercs B neud. [Ipy 5TOM NAGCTHK Bhl-
ropaert, a 0CBOGOAMBIIMECS NIOPBI 3aNOAHAIOTCH GPOH30. B pesyasTare
noAyuaercsi 0GBEKT, cocToAmuMi Ha 60 % M3 CTaAM M Ha OCTAABHEIE
40 % — wu3 6poH3sl. [10 CBOMM MeXaHHYECKHM XapaKTepHCTHKaM OH
IPEBOCXOAMT AAIOMHHMIA ¥ IPHOAMKACTCH K KAACCHYECKOH KOPPO3H-
OHHO-CTOIKO# (HepxkaBetomeii) craan. Paxruyecku SLS-npuHTEpEH!
yKe ceifyac MO3BOASIOT POH3BOAHTH NIOAHOLEHHEIE METAAAHYECKHE
IIPEAMETBI AOCTATOYHO CAOKHO# (hopMEL. KpoMe TOro, MMeeTcst aHaro-
TMYHBIH MaTepPHaA C KePaMUYECKON HAH CTEKASHHOM CepALeBHHOM —
M3 HETrO MOJKHO A@AATh MOAGAH, YCTOHUHMBEIE K BLICOKMM TeMIepaTypaM
M arpecCHBHBIM XMMHYECKHM BelecTBaM.

Aamunuposanue (Laminated Object Manufacturing — LOM) Kak
TexHOAOTHs OGEMHOI TIeaTH C MCMOAB30BaHHEM Aa3epa paspaboTa-
Ha komnanueit Helysis. CyTb TeXHOAOTHH TaKOBa — B IPHHTEP 10 O4e-
PeAH 3aKAGABIBAIOTCS TOHKHE AMCTBI paG04ero Marepuasa, u3 KoTopo-
O 3aTeM Aa3epoM BHIPe3aloTCs CAOH GyAymiedt MopeAu. Tocae peskn
CAOM CKA@MBAIOTCS APYT C APYroM. B KauecTBe MaTepHasa neppoHa-
4YaABHO MCHIOAB30BaAach ClenHaAbHas Gymara co cAOeM Kaesuero
pemecTsa, OAHAKO TakuM 06Pa3OM MOXHO TaKKe Hape3aTh TOHKHi
MAGCTHK, KePAMHKY M AGJKe MEeTaAAHYECKYIO oabry. [TpuHImn paborsl
TpexMepHOro NpHHTepa, pearusyiomero LOM-TeXHOAOrHIO, NOKa3aH
Ha puc. 7.12.

Cmpyiinas Aasepras mpexmepHas newams (Fused Deposition
Modeling — FDM) paspaGotaua B 1988 r. CkorroM Kpammom 1 ocHO-
BaHa Ha TOM, UTO NEeYaTaloN|as FOAOBKA BHAGBAHBAET HA OXAQKAAEMYIO
TAATOPMY-OCHOBY KalAM Pa3orpeToro TePMONAACTHKA (B KauecTse

270

. 7.12. Cxema TPeXMepHOro NPUHTEPa, PEanu3yloLero TeXHoNorvio Namu-
HuA LOM

'‘ePHAAa MOXKeT HCMOAB30BAThCH MPAKTUYECKH AIOGOM MPOMEILI-
HHEI TePMONAACTHK), KaK MoKa3aHo Ha puc. 7.13. Kanau GuicTpo
ICTBIBAIOT W CAMIIAIOTCS APYT C APYToM, GOpMHDYS cAOH GyAymero

KTa, IIOCKOABKY NedaTh TAKKe BEACTCH MOCAOHHO. TeXHOAOTHS
M nO3BOASIET C AOCTAaTOYHO BEICOKOW TOYHOCTBIO (MHHHUMAaABLHAsS

Harperas i,

Hanpaaaente
nepeemenns
TMaarpopya
€ KamAmMit
‘TepMonAACTIHKA

. 7.13. Cxema TpexmepHOro CTPYHOro NpuHTepa
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ToAmHHA cA0st 0,12 MM) H3TOTOBAATH MOAHOCTBIO TOTOBIE K HCIIOAL-
30BaHMIO ACTAAH.

TeXHOAOTHsI TPEXMEePHO#H CTPYHHO# NeYaTH C HCTIOAB3OBAHHEM 110~
POLIKOBBLIX MaTepHaAoB paspaborana B MaccauyCeTCKOM TeXHOAOTHYe-
CKOM MHCTHTYTe. B npuHTepe cnenuaAbHas CTpyiiHas TOAOBKA, aAarn-
TUPOBaHHas M3 CTPYHHEIX npuHTepoB Hewlett-Packard, HaGpuisrusaer
Ha NMOPOWIKOBLIA MaTepHaA KAesuliee BemlecTso. B kawecrse mopomka
MCMOAB3yeTCst OOBIYHBIH FHIIC MAM KpaxmaA. B «3a6pei3araHHbIX» MecTax
TOPOLIOK CKAEHBAeTCs M (POPMHPYeT MOAEAL. [TeuaTs, KaK U B IPeALI-
AYUIHMX CAYH@siX, HAET MOCAOHHO, @ AMIIHMI MIOPOIIOK B KOHIE MPoLecca
yaaasietcst. Takoit pUHTEP MOXeT HCIIOAB30BaTh KACSIIYIO KHAKOCTE
€ A0GaBAeHMEM IUIMEHTHBIX KPACHTeARH, T.e, TedYaTaTh IBETHHIE MO-
Aeau. Hanpumep, B iseTHoM npunTepe o Z-Corporation ycTaHOBAEHE!
YeTHpe CTPYWHHEIE TOAOBKH C YePHHAGMH-KACEM OCHOBHBIX I[BETOE,
GAAropapst 4eMy MOAyHeHHasi MOACAD MOJKET BOCIIPOU3BOAUTE HE TOABKO
¢opmy, HO M OKPaCKy CBOETro BUPTYaABHOro npotorTuna. [pu 31oM Tpex-
MepHEle npunTepsl Z-Corporation HeAOPOrH u paGOTalOT CYIIECTBEHHO
GLICTpee paHee ONMCAHHBIX YCTPOMCTB.

BapuaHT MOPOWIKOBO# CTPYHHO# NeYaTH NPEAYCMaTPHBAET IpHMe-
HeHHe BMeCTO IHIICOBOTO NOPOIIKa B TPEXMEPHOM IPHHTepe MOPOLIKa
MeTaarnueckoro. ChopMoBaHHas M3 MOPOLIKA MOAEAb OGIKHraeTcs
B MEYH, TAK YTO NOPOWIOK AHGO CHAABASETCS CaM, AMGO CBA3BIBAETCS
GoAee AerkKONAABKMM METAAAOM, KaK H NPH Aa3ePHOM CIeKaHUM Me-

TAAAMYECKHX [IOPOLIKOB,

B o6racTu cO3AaHHS HOBEIX TEXHOAOTHI ¥ YCTPOMCTB TPeXMEpPHOi
neyaTH HabAIOAQeTCS 3HAUMTeABHBIN Nporpecc. PHIHOK MONMOAHSAETCs
HOBEIMK 3D-npuHTepaMHu.

KOHTPOJIbHbIE BOMPOCHI

A ———

1. Yem OTNM4EIOTCA TEKCTOBBIA 1 FPAtiNHECKUA PEXUMBI PABOTHI
npuHTepos?

. B KaKux CNy4asx PEKOMEHAYETCA NPUMEHEHWE MBTPU4HBIX

npuHTEpo8?

BbINonHUTE CPaBHUTENbHbI 8HAN3 METOROB CTPYIHOM NevaTh:

MbE303NEKTPUHECKOrO, Ny3bipbkosoro u Drop-on-Demand.

Kakue ocHOBHbIE y3nk! BXOAAT B COCTAB NA3ePHOro NpuHTepa?

Kakue usnyeckne ABNEHUA NONOXEHbI B OCHOBY €ro pa-

6oTbI?

5. Kakue 13 COBpEMEHHBLIX NPUHTEPOB LIENecooBpasHo NCnonkb-
308aTb ANA Nony4YeHus usobpaxeHus doTorpaduyeckoro
Ka4ecTsa 1 kavectsa LQ?

S~
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TepbI? v
8. B yem npenmywiecTso LED-NPUHTEPOB M0 CpaeHeruio .
HbiM1?
9. Yem OTMHEIOTCA NNOTTEPLI BEKTOPHOMO W PACTPOEOID TMNoB?
10. B 4em NpenMyLLECTBO PYNOHHBIX NNOTTEPOB MO CREBHEHNIO
C NNaHWeTHbIMM?
11. KakoB MexaHu3m AeACTBMA NMOTTepoB NPAMOIO BeiBOAa 130~
BpaxeHna?
12. Nepe4nucnure 06NaCTM NPUMEHEHUA CONbBEHTHLIX NNOTTEPOS.
MoueMy OHY B NPOLIECCE KCMNYATaLMM HAHOCHT BPEA OKPYXa-
1ol cpene?
18. Kauf:somner nnotTep ¢ YP-oTBEpXA3EMbIMA “epHUnamm?
14. MNepe4ucnuTe 06NACTU NPUMEHEHNA TPEXMEPHbIX NPUHTEPOB.

8 3TOM NPOLIECCE TPEXMEPHbIE NPUHTEPSI?

16. BbiNONHUTE CPEBHUATENBHBIA BHANWU3 cTepeonuTorpatmyeckon
TEXHONOrMM TPEXMEPHOM MEaTY W TEXHONOTWY, OCHOBaHHOM
Ha NB3ePHOM CeKaHuu.

17. Kakve 06LLne KOHCTPYKTUBHBIE 3NEMEHTLI BXORAT B COCTas
TPEXMEPHBIX NPUHTEPOB, PEANU3YIOLLX TEXHONOrUM: CTEPEeo™
nUTOrpacuHeckylo, Na3epHOro CeKaHus, NBMUHUPOBAHNA?

18. Mepe4ncnuTe UIBECTHbIE PESHOBUAHOCTM CTpyAHON TPEXMEP-
HOR nevaTu.
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TEXHUYECKWE CPE[CTBA
TENEKOMMYHWUKALIMOHHBLIX CUCTEM

- CTPYKTYPA U OCHOBHbIE XAPAKTEPUCTUKI

Cucmema ungo 0CTh
e nenepega-m PMAYUU — COBOKYIIH CPeACTB, cAy-
.. "H;e:aqu uHopmanyu, B aBroMaTHIMpoBaHHEX cna:eMax
Wmonme PMALHH ¥ yIIPABACHHS HCIIOAB3YIOTCS TeACKOMMYHH-
hy paccmﬂﬂcucremu. Teaexommyruxayus — nepepasa HHpOpMaIHK
Me C NOMOIBIO TeXHHYECKHX CPEACTB (TeaedhoHa,
rpaz:: PaAHO, TACBHACHHS U T. A.). aenir
MILBIO)
o 'MEPHbIE MEAEKOMMYHUKAUUU — NIEPEAAYa AAHHBIX C OAHO-
Hannuo-repm x ;;anl;a APYTO# C HCIIOAB3OBAHHEM PA3AHUHEIX CHCTeM CBSI3H,

- 8.1 nokasana o6o6uennas crpyxryps §
nnx;’nuuounoﬁ CHCTeMBI lepeAayn unq::MauuuHaﬂ emon ot
cmc;;)::ux 4 nompeGumes MHGOPMALIH, B KaECTBE KOTOPBIX MO

+ CHCTeMBI XPaHeHHS MH(DOPMALIHH, PaSAYHOTO POAR Aar'?u’r

KH ¥ HCTIOAHHTEAbHEIE Ab30BATeAH,
YCTPOMCTBA, @ TAKIKe OTACABH
ABASIOTCS aGOHEHTaMM CHCTeMEL. : Henomone '

Coomenue  Curnar+nomexa Curwar+momexa  CooGme
Hue
Mepe-
p:l TMpuem- eAn
Aary HUK

TMomexu

Puc. 8.1. O606weHHas cTp!
nepefayu uHopmaumm
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YKTYPHR CXEMa TENEKOMMYHUKALMOHHOM CUCTEMbI

IMepegamuux npeoGpasyeT NoCTynaiouue ot aboneHTa COOGUICHUS
CHTHAA, TIePeAABaeMElii 110 KaHaAy CBA3H.

TpuemHuK BHIOAHSET OGPaTHOE NPeoGpasoBaKue CUIHAAA B CO-
o61enue, nocTynaiomee aGoHEeHTY. KaHaAbl CBSI3H TEAEKOMMYHHKAIIH-

| OHHOI! CHCTEMBI OCYIIECTBASIOT TIepeAauy HH(OPMALHH MEXAY nepe-

AaTuMKoM M npHeMHuKoM. [1pH nepepate MHPOPMAIMH N0 KaHaAAM
CBSI3M Ha CHIHAA BOSAGCTBYET PSIA TIOMEX, YTO MOXKET MPHBECTH K He-
COOTBETCTBHIO MEXKAY TIePEAABAEMBIM H TIOAYHAEMBIM COOGLICHMAMH,
1.e. K HeAOCTOBEPHOI! nepeaaye HH(pOpMaLUH.

BakHeiuM napaMeTpoM KayecTsa TeAeKOMMYHHMKALHOHHOM CH-
CTeMbl epeAa s MH(OPMALH SBASCTCS ee NpomyCKHad CNOCOGHOCTE.

IMponycKknas cnOCOGHOCMb CHCTEMBI MEPeAAH uHbOpMALHH —
HaMOOABLICE TEOPETHYECKH AOCTIIKHMOE KOAHYECTBO MH(OpMamiH,
KOTOpOE MOJKeT GBITh IEPEAAHO 1O CHCTeMe 3a epuHHIY BpemeHu. [1po-
yCKHast CIIOCOGHOCTE CHCTEMBI CBA3aHa CO CKOPOCTEIO npeoGpa3oBaHms
uH(OPMAIMH B IEPEAATIHKE H IPHEMHHKE 1 AOTYCTHMO# CKOPOCTBIO
nepeAaus MH(POPMALMH 10 KaHAAY CBA3H, 3aBUCSLIEH OT (PHINIECKHUX
CBOMCTB KaHAaAA CBA3M M cHrHara. CKOPOCTh Mepepatin AMCKPeTHOH
uHGOPMALIAM IO KaHaAy CBA3M H3MepsAeTcs B Goax.

Bog (baud)— epuHMIIa H3MEPEHHA CHMBOABHO#M CKOPOCTH B CBA3H
¥ IAKTPOHHKE, KOAHYeCTBO H3MeHeHH# MH(POPMAIMOHHOTO NapaMeTpa
HECyIIEero NepHOAMHECKOTO CHIHAAA B CEKYHAY. 3ayacTyio omHu604HO
CYMTAIOT, 4TO GOA — 3TO KOAMYECTBO GUTOB, NEPEAAHHOE B CEKYHAY.
B ACHCTBHTEABHOCTH JKe 9TO BEPHO AUIIb A ABOHHHOTO KOAHPOBAHHS,
KOTOpPOE HCTIOAB3YeTCs He Beeraa. Hanpuvep, B MoAeMax HCIIOAB3YeTCS
KBaApaTypHasi aMIAMTYAHAA MaHHIYASIHSL (KAM), 1 OAHHM H3MeHe-
HHeM YPOBHsI CHTHaAA MOXKET KOAMPOBAaTLCH HEeCKOABKO (A0 16) GuroB
uH(pOpPMALHH.

Tlpn CHMBOABHOM CKOPOCTH 2 400 Gop CKOPOCTD MepeAadn MOKeT
cocraBasTh 9600 GuT/C GAAroAaps TOMY, YTO B KaXKAOM BpeMeHHOM
unTepBare nepeaaetcs 4 6ut. Kpome Toro, GOAAMM BEIPAXKAIOT MOAHYIO
EMKOCTb KaHaAa, BKAIOYas CAYKeGHEIE CHMBOABL (6MTHI), €CAM OHH €CTB.
D¢pdexTnBHAs XKe CKOPOCTh KaHaAd BHIPAXKAETCS APYTHMH eAHHHIAMH,
HanpuMep GUTaMH B CEKYHAY (6ur/c, bps).

Kanaast csisn. Kanaast caasu (KC) sBASIOTCS OBLMM 3BEHOM AI0GO
cucreMsl iepeaauu uHpopmanuu. o (pusnuecKoil NPUPOAE KaHAAK!
CBAI3M MIOAPA3ACASIOTCS Ha MEXaHHYECKHe, HCIOABIYeMEIe A nepeAay
MaTepHaAbHBIX HOCHTeAel HH(OPMAUUH, KYCTHUECKHE, onTHYECKHe
H SAeKTPHYECKHE, NIePeAJIOLIIHE COOTBETCTBEHHO 3BYKOBHIE, CBeTOBHI®
W 3AEKTPHYECKHE CHIHaABI.

IAEKTPHYECKHE i ONTHYECKHE KaHAAB! CBA3H B 3aBUCHMOCTH OT CIIO-
c06a MepeAayl CHTHAAOB MOJKHO TOAPa3AGAHTE Ha NP OBOAH K e,
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HCHOABIYIOUHE S IEPEAAYH CHTHAAOB (PH3MYECKHe MPOBOAHMKY
(3AeKTpHYecKHe NPoBoAa, KaGeAn, CBETOBOABI), H G@CNPOBOAHKI ¢,
MCHOAB3YIOIIHE AAS IEPEAGYH CHTHAAOB IACKTPOMArHMTHEIE BOAH L
(PapMOKaHaAkl, MH(paKpacHEIe KaHaABI).

Mo dopme npeacrasrenus nepepaBaemMont MHMOPMALMK KaHaAL
CBA3M NOAPA3ACASIIOTCS HA AHAAOTOBH €, 110 KOTOPKIM HH(OPMA-
[ IEPEAAETCS B HENPEPLIBHOM (OPMe, T.e. B BHAE HENpepHBHOTG
PAAQ 3HaYEHHH KaKo#-AMGO dusnyeckoi BEAMYMHEL, M QU POBEI e
TiepeAaion e MHOPMALHIO, IPEACTABACHHYIO B BHA LUGPOBEIX (AHC-
KPETHBIX, MMITYABCHBIX) CHTHAAOB Pa3AMYHOI (pusHIeCKON IPHPOAL!.

B 3aBHCHMOCTH OT BO3MOXKHBIX HANpaBACHHI nepeaayn HHpOPMarHH
KaHAABL CBA3H NOAPAIACASIOTCH HA CHMIIAEKCHEI e, TIO3BOASIONIHE
TI€PeAIBaTE HH(POPMAIMIO TOABKO B OAHOM HANPABACHHH; TOAYAY-
MAEKCHE e, 0GecreynBaonue nonepeMeHnyio nepeaavy uHgopma-
IHH KaK B IDSMOM, TaK i B OGPATHOM HANPABACHUAX; AYIAEKCHE e,
TIO3BOASIOLHE BECTH NIePeAaTy HHDOPMALHMH OAHOBDEMEHHO B IPAMOM
¥ 06PaTHOM HANpPaBACHHSIX.

Kanans cBsi3u GrIBaloT Ko M MYTHPYeMble, KOTOPHIE CO3AAIOTCS
M3 OTAGABHEIX YHAaCTKOB (CErMEHTOB) TOABKO Ha BpeMst MEepeAayy 1o HUM
HHPOPMAIHMH, & IO OKOHYAHMHU IePEARYH TAKOH KaHaA AMKBHAMDYeTCsi
(pasbepunsierTcst), m He KoM MYTHPYeMEIe (BHAGACHHBIE), CO3AaBa-
EMBIE Ha AAHTEABHOE BPeMs i MMeIOIIIHe IOCTOSHHBIE XapaKTepPHCTHKH
O AAHHE, TPONYCKHOM CHOCOGHOCTH, TIOMeXO3aIMIeHHOCTH,

LLIHpOKO HCIIOAB3yeMBIe B TeACKOMMYHUKAIMOHHELX CHCTMAX SACK-

TPHHECKHE NPOBOAHBIE KAHAAKI CBS3H PA3AHYAIOTCS MO NPOMYCKHOI
cnocoGHoCTH:

*® HHU3KOCKOPOCTHEI, CKOPOCTb NIepeAa st HHGOPMALMH B KOTOPEIX OT
50 A0 200 Gur/c. Do TererpadpHBIe KaHAAKI CBA3H, KAK KOMMYTHDY-
eMmele (aGoHeHTCKHi TeAerpad), Tak 1 HEKOMMYTHpYyeMEIe;

® CPEAHeCKOPOCTHEIe, MCHOAB3YIOUHE aHAAOTOBhIE (reaecponnmre)

KaHaAbl CBA3M; CKOPOCTh nepepaus B Hux ot 300 A0 9600 Gur/c,

a B craHaaprax V.32...V.34 MexayHapoaHoro KOHCYABTaTHBHOTO

KOMHTeTa 10 TeAerpaduu 1 TerehoHHH (MKKTT) or 14,4 Thic. A0

56 TeIC. GUT/C;
®  BBICOKOCKOPOCTHEIE (mmpokonoAocHsie), obecneunBaomue cKo-

POCTh nepeaauu ungopmanun Goree 56 Tric. Gut/c,

Arst nepepaun unopmanuy B HHU3KOCKOPOCTHBIX H CPEAHECKOPOCT-
HEIX KC husmueckoii cpeaoit 066IYHO sBASIOTCS TNPOBOAHEIE AMHUH
CBA3H: IPYNNL AMGO NAPAAAEABHEIX, AHGO CKPYYeHHEIX NPOBOAOS,
HA3EIBaEMBIX Bumas napa. OHa NpeACTaBASIeT coBoi HM30AMpOBaHHEIE
TPOBOAHMKH, NONAPHO CBATHIE MEXAY COGOI AASl yMEHBIICHHs! KaK
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eKPECTHEIX SAeKTPOMAarHHTHBIX HABOAOK, TaK M 3aTyXaHHs CHIHaAA
e Ha BEICOKMX YaCTOTax.
np:::a‘:-munuu BBICOKOCKOPOCTHBIX (mmpokonoAocHsix) KC me-
s pasAMYHBIe KaGeAn.
eAb «BHTasi apa» COCTOMT M3 Mapkl TPOBOAOB, 3aKPYYeHHBIX
YT ADYT APYTa M OAHOBPEMEHHO 3aKpy4eHHBIX BOKPYT APyTHX nap,
A it 0GOAOUKH.
3 Pﬁ;‘f?pnc. 8.2, a) (3KpaHMPOBAHHbLIE C BUTEIMH napa:;
MEAHBIX TPOBOAOB) IPHMEHSIOTCH B OCHOBHOM AT AMHHHA BHEIIH
OKAQAKH, B MCKAIOWHTEABHBIX CAYHasiX AASl BHYTPEHHeN NPOKAAAKH,
BO3MOJKHO Cephe3HOe BAHSHHE YCTaHOBAGHHOTO oﬁoponn}mze
CHTrHAABHBIE AHHHHM KaGeAst MAM eCAM HeKEeAaTeABHO BO3MOXKHO
pUsSHUE SIACKTPOMArHUTHOTO M3AYYEeHHs CaMoro Kabeas. .
. UTP-xa6eau (puc. 8.2, 6) (HeIKpaHUPOBaHHLIE C BATHIMU napa:“
3 MEAHBIX TPOBOAOB) IIMPOKO MCHOAB3YIOTCS B CHCTEMax nep)\e‘;ac)
HHEIX, B YACTHOCTH B AOKaABHBIX BHIYHCAMTEABHBIX CETSAX (. m;
pueM AAMHA CerMeHTa MOJKeT AOCTHTaTh el(:g ;;:lesxpaﬂupomn
b IUPOKO HCTIOAB3YIOTCS B TeAS 2
) B:Al::z:'r :ep:b Kareropuit BUTHIX Map: nepsas v mpas ue'rcer:
MCIIOAB3YIOTCS IIPH HU3KOCKOPOCTHO# Nepepatie AHHELX; 1;1 3m
ecTasi «a» M CeAbMasi — IPH CKOPOCTH NepeAain A0 10 I'éur/c. S
aGeau 0O6AGAQIOT XOPOWIMMH TEXHHYECKHMH xapax‘repuc’mxam.
CPaBHUTEALHO HEAOPOTH, YAOGHEI B paboTe, He TPeGyioT 3a3eMACHHS.

&

4
1 2 2
1
‘2
6 B
Puc. B.2. Kabenu:

eAHBIX NIPOBOAOB): | —
— STP-kaGeab (KPaHMPOBAHHHI C BUTHIMH TIapaMi W3 MeA :
rcan cGonoua: 2 Xpan-oner: 3 ApenaRIR TPORO. 4 — ST T
W5‘IWMW5-UW‘M("BWﬁCBMM::"an W‘_
POBOACS): | — BHeWHsA OGOAOUKa; 2 — n]m‘u num :mxpnn' oo
; 2 — usoasTop; 3 — mpor < ;
HEHTPAABHEL IPOBOARMK;
AsTOp
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Koakcuarshbiii kaGeas (puc. 8.2, B) npeacTaBasier co6oit MEeAHBI
TPOBOAHHK, TOKPHITHIA AUIACKTPHKOM M OKPYKeHHbIH CBHTOM U3 TOH-
KHX MEAHEIX IIPOBOAHMKOB SKPaHHPYIOUIeH 3alMTHON 0GOAOUKOI
MMeHHO KOaKCHaABHEIE KaGeAH CTaAM MepBOil TPAHCIIOPTHO cperx:;
AOKaABHEIX cereit 3BM. KoakcuaAbHas cuctema TNPOBOAHHKOB H3-3a
CBOHi CHMMETPHYHOCTH BHISEIBAET MHHHMAALHOE BHEIIHee SAEKTPO-
MAriuTHOe M3Ayvuenne. CHrHaA paclpoOCTPAHAETCS 1O LeHTPAABHOI
MEAHOH JKHAE, KOHTYP TOKA 3aMBIKAeTCH Yepe3 BHeIIHUI SKpaHHHLiT
1poBoA. KoakcHaabHEI KaGeAs ¢ 10A0CO# npomyckanus 500 MIiy npu
OrPaHHYEHHOM AAMHE MOXKeT 0GeCTeduTs CKOPOCTh TIePeAaYH HECKOABKO
TUrabUTOB B CEKYHAY.

OnmoBoAOKOHHbI KaGeAb COCTOMT U3 CTEKASHHBIX HAH AACTHKOBEIX
BOAOKOH AHaMeTpOM HeCKOAbKO MUKpoMeTpoB. Ha puc. 8.3, a nokasano
TPOAOABHOE H TOTIepedHOe CeYeHNe OAHOKHABHOTO Kabeast. LieHTpars-
HOE BOAOKHO NOKPBIBAeTCs CAOEM OTPaKaloleil 0GOAOYKH (KASAHHT) |
KO3((DHUUMEHT IPEAOMACHHS KOTOPOTO MEHBILE, YeM y uer-rrpamom‘
SIAPa (CTPeAKaMM YCAOBHO I10Ka3aH XOA Ay4eii cBeTa B BOAOKHE). As
obecrieyeHus: MEeXaHHYeCKO# MPOYHOCTH H3BHE BOAOKHO TOKPhLIBaeTCst
TOAMMEPHBLIM 3aUIUTHBIM CA0eM 2. KaGeAb MOXKeT COAePIKaTh MHOTO BO-

=0

3

Puc. 8.3. Ceenus OBHOXWNLHOrO ONTOBONOKOHHOND Kabens:

@ — NpOACABHOE; 6 — monepeuHoe; | — CAOR OTPaXaIoIelt OGOACHKH (KAINHHT); 2 —
mm_i:uun CAOIl; B — NONEPENHOE CeNeHHe BOCKMIUKHABHOTO KaGeAs: 3 — CTarsHof
TPOC; 4 — CTAABHAS OACTKA; 5 — IAACTHIHOE TIOAHMEPHOE TOKDHITHE
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H, HanpuMep BoceMb (puc. 8.3, 6). B nentpe KaGeAs momemaercst
i TpoC 3, KOTOpEIi HCTIOAB3YeTCS IPH NPOKAAAKe KaGeas. C sHer-
CTOpOHE! KaGeAb 3aNAIAeTCs CTAABHOH ONMACTKON 4 ¥ repMeTH3HPY-
9AACTHYHEIM IOAMMEPHBIM IOKpHITHEM 5. [Tepeaaia CBETOBOIO Ayda
BOAOKHY OCHOBAHA Ha NPUHIATIE TIOAHOTO BHYTPEHHErO OTPaKeHMs
AYda OT CTEHOK CBETOBEAYLIEHi JKUABI, 32 CHET Hero 00ecreunBaeTcs Mi-
' HUMaABHOE 3aTyXaHHe CHIHaAA.

" VICTOYHMKOM M3AY4EHHs], PACTIPOCTPAHSAEMOrO M0 ONTOBOAOKOHHOMY
 KabeAlo, IBASETCS CBETOAHOA MAH TIOAYIIPOBOAHHMKOBBIH Aa3ep, npH-
\eMHHMKOM H3AyueHHs — (DOTOAMOA, KOTOpHIH npeoGpasyer cBeToBkIe
curHaAsl B aAeKTpuyeckue. Kopnposanue uH(pOPMALMH OCYIECTBAS-
|@TCS C IOMOIIIBIO AHAAOTOBOH, IM(POBOH HAH MMITYABCHOM MOAYASIIMI
g BOTO Ayua. ONTOBOAOKOHHOE COGAMHEHHE FapPaHTHPYeT MUHIMYM
IIYMOB M BHICOKYIO HH(OPMAIMOHHYIO 6e30MacHOCTE. BeposATHOCTH
OmMGKK MPH NepeAade Mo ONTHYECKOMY BOAOKHY COCTaBASieT MeHee
1-1071°, 4TO BO MHOTMX CAYHasiX ACAGET HEeHYKHBIM KOHTPOAL IEAOCTHO-
cTi coobmenHit. ONTOBOAOKOHHEI AMHHMM CBSi3H PaGOTAIOT B HaCTOTHOM
Amanasone ot 10 My Ao 110 [Ty, 9TO Ha WeCTh NOPAAKOB GoAbIIe, YeM
B CAyuae paAMOYacTOTHBIX KaHAAOB (3TO ofecneunBaeT NpONyCKHYIO
cnoco6HocTs 50 000 ['6ut/c). [To OAHOMY TOACTOMY MaruCTpPaAbHOMY
ONTOBOAOKOHHOMY KaGeAl0 MOJKHO OAHOBPEMEHHO OPraHM30BaTh He-
CKOABKO COTEH THICSY TeAepOHHEIX, HECKOABKO THICSY BHACOTeASOH-
HEIX ¥ OKOAO THICSYH TeAGBH3HOHHBIX KAHAAOB CBA3H.

AASi MHOTOKpATHOTO yBeAnderus (Goaee yem B 100 pas) cymmapHoro
NOTOKa HH(POPMALIMH, IEPEAABAEMO 110 OAHOMY BOAOKHY, paspaGorasa
TEXHOAOTHS CIIEKTPAABHOTO YIAOTHEHHS KaHAAOB NepeAatiy (WDM —
Wavelength Division Multiplexing). CyIHOCTb TeXHOAOTHH ‘WDM 3akaio-
yaeTcsi B OAHOBPEMEHHO epeaate 1o OAHOMY BOAOKHY He3aBHCHMBIX
CHTHAAOB KOMTIOHEHTaMH CBETOBOTO IyuKa C Pa3AHYHBIMM MHHAMH BOAH
(pasHsix 1BeToB). Kakaast KOMIIOHeHTa ¢ OIPEeACACHHOM AAMHOH BOAHE!
NpeACTaBAsieT co6oi OTA@ABHBII ONTHYECKHH KaHaA epeAaiH wuHpOp-
Malu# CO CBOMM NMEPeAATIHKOM H PUEMHHUKOM. AoGaBAreHue HOBOTO
KaHaAa B AMHHIO CBSI3H CBOAMTCH K BBEAGHHIO HOBOH KOMIOHEHTE!
CBETOBOTO MyYKa Ha He3aHATOH! AAMHE BOAHBI M He 3aTparusaer pato-
Ty yXKe CymECTBYIONMX KaHAAOB NEPEAGYH CHIHAAOB. AAS MepeAatst
HHDOPMAIHH TTO PA3HBIM KAHAAGM MOTYT HCIIOAB3OBATECH AHAAOTOBBIE
# UPOBEIE CHTHAAB, PA3AWYHBIE IPOTOKOAB! M CKOPOCTH NEPeAa‘iu.

BricokockopocTHete KC opranu3syiorcs Ha 6ase GecnpoBOAHBIX
PaAHOKAHAAOB.

Paguokanaa — 310 GeCPOBOAHBIH KaHAA CBA3H, TIPOKAAABIBae-
Mulit yepes 3up. A HOPMHUPOBAHHA PaAMOKaHaAd HMCMOAB3YIOTCS
PAAHOTIEPEAATYHK H PaAHONpHeMHHK. CKOPOCTH NMepeAati AQHHEIX
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Ha3panie NOAAHATIAI0HA BOAH Fisoeon
KoAeGanmit, 'y
Coepxammmie Menee 3-10*
Adiliios 3-10%..3:10°
Epilok 3-10°.3:10°
G 3:10°...3:107
ot 3107...3-10°
Aenumerposrie 3-10°...3-10"
CanTumeTpoBBIe 3-10%,..3-10"
Murrumerpossie 3-10'...6-10"
CyGMHAANMETPOBBIE T

IO PaAHOKAHAAY PAKTHYECKH OrPaHHYHBAIOTCS OAOCOH NPOITYCKaHMS
npueMonepeAaiolel annaparyphbl. PAAMOBOAHOBBIN AMANAa30H Olpe-
AEASIeTCS MCTIOAB3YeMOi AAS NIePeAAYH AGHHBIX YaCTOTHOMN MOAOCOM
3AEKTPOMarHMTHOro cmnekrpa. B TaGA. 8.1 npeAcTaBAeHBI AManasoHbl
PBAHOBOAH M COOTBETCTBYIOLIHE MM YaCTOTHBIE MOAOCKL.

AAst KOMMEPYECKHX TeAeKOMMYHHKALMOHHBIX CHCTEM Yallle BCero
MCTOAB3YIOTCS YaCTOTHBIe AHanasoHsl 902...928 MTy u 2,40...2,48 I'Tu.

BecnpoBoAHEIe KaHaABI CBS3U OGAAAAIOT IAOXOH IIOMEX03alUIeH-
HOCTBIO, HO 06€CTIeYHBAIOT IOAL30BATEAID MAKCHMAABHYIO MOGHABHOCTE
# GHICTPOTY peaKuuH.

TerepoRHbIE AURUU CBA3K OCYIIECTBASIOT EPEAady 3BYKOBHIX (TO-
HAABHBIX) M (DaKCHMHUABHBIX COOGIIEHH.

B anarorosix TeAehOHHBIX AMHHSX TeAe(POHHBI MHKPO(DOH mpe-
obpasyer 3ByKOBhIe KOAeGaHHS B AHAAOrOBBIi SAEKTPHYECKHI CHTHAA,
KOTOPHIl # nepeaaeTcs no aboHeHTcKoi Aunnn B ATC. TpeGyemas Aas
TePeAauH YeAOBEYeCKOro rOAOCa MOAOCA YACTOT COCTABASIET IPUMEPHO
3 kI (Ananason 300 Iy...3,3 k). [Nepepaya CHIHAAOB BHI30BA POM3-
BOAMTCS 110 TOMY JKe KaHaAy, 9TO M Ilepeaaya peun.

B nucpoBEIX KaHAAAX CBA3M AHAAOTOBBIH CHIHAA IEPEA BBOAOM AUC-
KpeTu3upyercs: — npeobpasyercs B iupoByIo GopMy: Kaxkabie 125 MKC
(4acrora AUCKpeTH3anuu paBHa 8 KIi) TeKylee 3Ha4eHHe aHAAOTOBOTO
CHrHaAa oToGpaxaercs 8-paspsAHEIM ABOMYHEIM KOAOM. CKOpOCTH
nepeAauM AGHHEIX o GasoBomy KaHany 64 K6ur/c. Aast coapanns Goree
CKOPOCTHBIX KAHAAOB HECKOABKO KAHAAOB OOBEAMHSIOT B OAMH — MYAb-
THIACKCHPYIOT. MyABTHIACKCHPYIOUIHe, Hanpuvep, 32 6a30BBIX KaHAAA
obecneyuBaioT NPOMYCKHYIO cnocoGHOCTh 2048 K6ut/c. Lingposrie
KaHaAbl — 6a3oBble MAM MYALTHIACKCHPOBAHHEIE — HCIOAB3YIOTCS

TIOBCEMECTHO B COBPEMEHHEIX MArMCTPAABHEIX CHCTEMAX, a TAKKe AAS
TOACOEAMHEeHMS K HUM O(pHCHBIX 1Hdpossix ATC.

TMoayuaer pa3suTye ipPOBOit AGOHEHTCKMI AOCTYII, IPH KOTOPOM
AMCKDETH3AllHsi 3BYKOBOTO CHTHAAA BEINOAHSETCS YXKe B aGOHEeHTCKOH
TeAehOHHOI CHCTeMe, COAepIKalLiel HETepdeficHEN IudPOBOA apanTep.
(OCHOBHBIMH IPEHUMYIIECTBAMH 1H(POBBIX KOMMYHUKAIHH 110 CPaB-
HEHMIO C AHAAOTOBBIMH SBASIOTCS HAA@KHOCTE, IEAOCTHOCTE KAHAAOB
CBSI3M, BO3MOXKHOCTD d(D(PeKTHBHEe BHEAPATH MEXaHU3ME 3AIMUTE
AQHHEIX, OCHOBaHHBIE Ha MX MM(POBAHHH.

NOKANBHbIE CETU W CETEBbIE AMMAPATHbIE
: CPEACTBA

Aoxaasnas cems (Local Area Network — LAN) npeacTasasier coGoit
coepnHenne HeCKOALKHX [TK ¢ MOMOMIBIO COOTBETCTBYIOMIETro anmna-
PATHOTO ¥ IPOTPaMMHOT0 0GECHeYeHus. TIOA TEPMHHOM «AOKaABHas»
TOAPa3yMeBaeTcs, 4To Bee OGBEANHEHHEIE CeThIO TIK AMCTaHIMPOBaHEL
Ha HeGOABILIOe PACCTOSIHME, T. €. HAXOAATCS, KaK MPABHAO, B OAHOM HAX
B COCEAHUX 3AAHMAX.
Kommsiotep MoXer paboTaTs B cOCTaBe Al0Goi ceTn — oT TOPOACKO¥M
(Metropolitan Area Network) Ao raoGaasHoi# (Global Area Network).
PacupocrpanenHoit o6aacTeio npumenenus IMK sBAserTcs uMeHHO
AOKaAbHas ceTh. MK MMeeT BO3MOKHOCTH A TIOAKAIOYEHHMS B CeTh
GAAroAapsi ero OTKpEITOH apXHTeKType.
KOMMOHEeHTaM# AOKaAbHO# ceTH sBAsioTCS o6uunbe TTK, moa-
KAIOYeHHBIE B CeTh C TOMOIIBIO KapThl pacumpenus. Cpeau MK, 065~
‘@AMHEHHBIX B CeTh, BEAeAseTcs GaiAOBHIN CepBep (1Am npocTo
cepBep) — IeHTPAALHEI KOMNBIOTEP BCEH CeTH, C KOTOPHIM CBS3aHk!
BCe OCTaAbHEIe, HA3KBAEMEe PaGoY UMK CTaH U Mu. Bxavecrse
((haitA0BOTO CepBepa HCTIOAB3YeTCst AOCTaTOuHO moussi IK ¢ passuTon
nepudepueii.
Pa6oume CTaHIUH TIOAKAIOYAIOTCS B CETh C MOMOMBIO CeTeBOo i
KapThl, yCTAHABAMBAEMOW B OAMH M3 CBOGOAHBIX CAOTOB MaTepHHCKOH
MAATH M CAyJKallei AAS IepeAaud AGHHBIX N0 CHCTeMe WHH K CPU
1 RAM cepBepa nan paGoueit cranmuy. CeTeBast Kapra OCHaleHa co6-
CTBEHHBIM IPOLIECCOPOM M IIAMSITEIO, KOTOPHIE MOTYT HMETh HCTIOAHEeHHe
PasAHUHEIX KOMIBIOTEDHBIX apXHTEKTYP, Cenuduyeckoro Tuna
CeTH, MPOTOKOAA ¥ HOCHTeAeH.
Tonoaorus cemu — criocod COEAMHEHHS! KOMITIOTEPOB B CETH; onpe-
e ee KOH(UIYPaIHIO, GHICTPOACHCTBHE M CEPBHCHBIE BO3MOXKHOCTH.
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ITIK —ITK (nceBgocems) — coepunenue AByx K uepes nocaeposa-
TeABHBIH HHTepdeiic. B 3ToM caydae Kpome HHTep(heHcoB HeoGX0ANM
TOABKO Kabeas, coepnnsiiomumii 1K, HasniBaeMblit KaGeAreM-HYAb-
MOAEMOM, MOCKOABKY CBA3b MeXAy AByms [1K ocymecrsasercs
6e3 MCIOAB30BaHHA MOAeMa. CylleCTBeHHOe AOCTOMHCTBO MOCACAOBA-
TeABHOro MHTepdeiica — KabeAb AAS IepeAaud AGHHBIX MOXKEeT UMeThL
AAuHY Goaee 100 M, 9TO mo3BoAseT coeAuHHTH ABa IMK, Haxopsmmecs
Ha pa3HbIX 3Takax. Takas nepeaaia AAHHBIX ONPaBAaHa npu pabote
¢ kommbioTepoM Tuna Notebook, Koraa He0GXOAHMO PeryAsipHO nepeaa-
BaTh AaHHEIE Ha 0CHOBHO# [MK. CyllleCTBeHHBIH HEAOCTATOK CORAMHEHHS
ABYX KOMITBIOTEPOB B IICEBAOCETE B TOM, YTO, KOrAa oauH IMK nepepaer,
APYTOI KOMIbIOTEP TOABKO IPHHHMAET ITH AGHHEIE H B APYTOM PeXu-
Me He (YHKIMOHHUPYeT, MOCKOABKY 3aGAOKMPOBaH. AASl HeNlpepLIBHO#
nepeAauy AQHHBIX TaKasi KOH(UIYpallusi He PeKOMEHAYETCS.

Ognopanrosas cems (Peer-to-Peer), npuHIMI POPMUPOBAHUS KOTO-
PO¥i MOKa3aH Ha puc. 8.4, He UMeeT [IEHTPAABHOrO KOMILIOTePa M pa-
Goraet Ge3 pesepBMpoBaHUA (DaiA0OB.

HeKOTOpEIe TEXHHYECKHE CPEACTBA HH(POPMATH3ALMM: annapar-
HBle CPeACTBa (BuHYecTepsl, npuBoAkl CD-ROM) u nepudepuitibie
YCTPOWCTBA (CKaHepH!, IPHHTEPhI ¥ AP.), HOAKAIOYEHHEIE K OTA@ABHBIM
MK, HCIIOAB3YIOTCS COBMECTHO Ha Bcex paGounx Mecrax. Kaxawrii
OAB30BATeAb OAHOPAHTOBOM CETH MOJKET OIPEAGAHTh NPaBo AOCTYTIa
APYTHM [IOAB30OBaTeAsIM K HH(popMaly Ha csoeM [MTK. Aas hopmuposa-
HHUA OAHOPaHroBo# ceTn Kaxabii [TK AonkeH GEITh OCHAlleH ceTeBoi
Kaproif, a Bce paGoune MecTa AOAKHBI COGAHMHATLCSH MEXAY co6oi.
PeKOMEeHAYeTCs COEAMHSThL OAHOPaHTOBO#M CeThio He Goaee AeaTH [TK.

Cemsb muna KAueHm — cepBep COAEPXXHT B LieHTpe MomHii [TK —
(baitAOBEIi cepBep, COEAMHEHHEIN C OTAGABHEIMHM PaGOYMMH CTAaHLMAMU
(KAMeHTaMH). YIpaBAeHHE CeThIO, B CMBICAE YIIPABACHHS OTAGABHBIMH
pabouMMH CTaHIJHAMH, & TAKXKe KOHTPOAD 3a NepHepHHHEIMH YCTPO-

Kauen i cepsep

OasopaHrosas ceTh

Puc. B.4. Cxema 0fHOpPaHroBoi cetn
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CTBaMM CETH OCYIIECTBASIETCS CIeIMAALHEIM MOIIHBIM CETeBBIM MPO-
rpaMMHEIM oGecnieuerneM. CeTh THIIA KAMEHT—CepBep MOXeT GhITh
BEINOAHEHa C PA3AHYHOM TONOAOTHEH.

B cetu ¢ monoaorueil «3pe3ga» HafAOBEIA CepBep pacroAaraeTcs
B LIeHTpe, KaK NOKa3aHo Ha puc. 8.5, a. CeTh TaKOro THIa HMeeT CAGAY-
JoIMe NIPenMyIIecTBa: NoBpeXxAeHne Kabeas opnoro IK He ckasuBa-
ercsi Ha paGoTe BCe CeTH; IOAKAIOYeHHE He IIPEACTABASIET CAOJKHOCTH,
TOCKOABKY paGouasi CTaHIIMs AOAJKHA COBAMHSTECS TOABKO C CEPBEpOM;
HAACKHEIH MEXaHU3M 3alJUTHl OT HECAHKIMOHUPOBAHHOTO AOCTYNa;
BBICOKas CKOPOCTH NEPeAAYH AGHHBIX OT pabGodeil CTaHIUH K CepBepy.
HeaoCTaTKH: HEBEICOKasi CKOPOCTh NepeAadn HH(OPMAIUK MEKAY pa-
GOUMMH CTAaHIMAMM, 3HAYHUTEABHO MEHbIIIasi, YeM OT paboyeil cTaHIuu
K cepsepy # 0GPaTHO; 3aBUCHMOCTh MOIIHOCTH BCefi CeTH OT BO3MOX-
HOCTe#t cepBepa; HeBO3MOKHOCTE KOMMYHHKAIINH MEKAY OTACABHEIMH
PaGouMMK CTAaHIIUAMH, MUHYS CepBep.

Tonoaorus (cM. puc. 8.5, @) HOCHT Ha3BaHHE «AKTHBHAS, MAM HC-
THHHas, 3Be3Aa». CyIIeCTBYeT TaKXKe TONOAOTHS, HaskBaeMas «rac-
CHBHO#1 3Be3A0#», KOTOpas BHEIIHE MOXO0Xa Ha 3Be3Ay, HO B LeHTpe
CeTH C AAHHO¥ TOTIOAOTHE IOMeNAeTCs He KOMILIOTeP, a CelHaAbHOe
YCTPOICTBO — KOHIL[EHTPATOpP MAM, KaK ero emje Ha3siBaior, Xab (hub),
KOTOpPOE BOCCTAHABAMBAET NPUXOAAIIHE CHIHAABI M MePeChAaeT uX
BO BCe ADyTHe AMHHH CBsi3H. TOMOAOIHs! «IIaCCHBHAs 3Be3Aa» AOCTATOYHO
pacnpocTpaHeHa i ucnoAssyercs B cet Ethernet.

B cayuae KoAbyeBoll monoAoruu Bce paGoume CTaHIMK | CepBep co-
EAMHEHEI MEJKAY COGO# 1O KOABILY, IO KOTOPOMY NMOCHIAAIOTCS AGHHEIE
M aapec moAydares (puc. 8.5, 6). AOCTOMHCTBa KOABIIEBO# TONOAOTHH:
CyIIeCTBEHHOE COKpAIlleHHe BPEMEHH AOCTYTa K AGHHBIM; OTCYTCTBHE
OrpaHMYeHHi Ha AMHY ceTH. HeAOCTaTKH: BBIXOA M3 CTPOSi OAHOI pa-
Gouelt CraHIMM MOXKET IPUBECTH K OTKa3y BCeH CeTH, €CAH He HCIIOAL-
3YIOTCS ClIelMaABHbIE IePEXOAHEIE COAMHEHHS; IOAKAIOYEHHE HOBBIX
paGounx cranumit TpeGyeT OTKAIOYEeHHs Beeil ceTH. Takas TomoAorus
MCIIOAB3YeTCsl B ONITOBOAOKOHHBIX ceTsix Token Ring.

Ulunnas monoaorus cetu (puc. 8.5, B) IPEATIOAGraeT HaAMYHe IeH-
TPaABLHOM AMHHH, K KOTOPO# MIOAKAIOYEHE! CepBep H OTA@ALHEIe paboune
cranguy. LIMHHAA TONOAOTHS IMPOKO PacupocTpaHeHa GAaropaps
MaAOMy PAacXOAy KaGeAsi, BHICOKOH CKOPOCTH NepeAauH AGHHBIX; BO3-
MOJKHOCTH TOAKAIOUEHHS ¥ OTKAIOYeHMs paGoumx craHuui 6e3 npe-
PEIBaHMs paGOTE! BCei CETH; BO3MOXHOCTH KOMMYTAI[MH MeXAY co60#
pabounx cranumit 6e3 nomomy cepepa. AAsi HCKAIOUEHHS! 3aTyXaHHs
SAEKTPHUYECKOr0 MH(OPMAIMOHHOTO CHTHAAA BCAGACTBHE IepeoTpa-
JKeHUi B AMHHH CBSI3 TAKOH CTH Ha KOHIIaX AWHWH YCTaHaBAHBAIOTCS
CrienMaAbHbIe 3aTAYIIKH, Ha3kBaeMble TepMHHaTopaMu. HepocraTkn
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Puc. 8.5. OcHosHbie Tononorum ceteit:

@ — TOMOAOTHS «3Be3AA»; 6 — KOABLEBas TONMOAOIHSA; B — WHHHAN TONOAOTHS; I' —
TOMOAOIHS «AGDEBO»

— —

HHHON TONOAOTHH: OGPBIB KaGeAsi IPUBOAMT K BHIBOAY M3 CTPOSi BCErO
YHacTKa CeTH OT MeCTa pa3phiBa. KpoMe Toro, MMeeTcst BO3MOXXHOCTE He-
CaHKUMOHMPOBAHHOTO NOAKAIOYEHMSE K CETH, IOCKOABKY AAS YBEAHUEHHS
4yucAa paboYHX CTaHLMI HeT HeOOXOAMMOCTH NPephiBaHMs PabOThI CETH.

Tonoaorus gepeso (tree) (puc. 8.5, r) npeacraBasier coGoi KOMOMHA-
LMIO HECKOABKHX 3Be3A, [TpuueM, Kak U B CAyuae 3Be3Abl, AGPEBO MOXKeT
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AKTHBHBIM MAW MacCHBHEIM. [Tpu aKTHBHOM AepeBe B @HTpPax
HeHUs] HeCKOABKMX AMHHI CBSI3M HAXOASTCS 1|eHTPAABHEIE KOM-
PEI, @ IPH NAaCCHBHOM — KOHL@HTPATOPH! (Xabhl).
Hub, uAn KOHYeRMpamop, NpeAHas’HaueH A OGBeAMHeHHS OT-
BIX paGoYMX MeCT B pabouyIo rpymiy B COCTaBe AOKAALHOIM CeTH.
HLEHTPAaTOP NPeACTaBAsieT COG0M MHOTONOPTOBLIN MOBTOPHUTEAL CETH
¢ aBTOCerMeHTauuei. Bce nopTh KOHIEHTPaTOpa paBHONpasHkL. [ToAy-
CHTHAA OT OAHOM M3 OAKAIOYEHHEIX K HeMy CTaHIMii, KOHIIeHTpa-
P TPAHCAMPYeT ero Ha BCe CBOM aKTHBHEIe MOpTHL Ipu aTom, ecan
KaKoM-AM00 M3 NOPTOB OGHapy)XeHa HeMCIPaBHOCTh, TO ITOT NOPT
MaTHYECKHU OTKAIOHAETCSsl (CerMEeHTHPYeTCS ), a IOCAE ee YCTPaHeH s
0Ba AGAAeTCS aKTHBHBIM. KOHII@HTPATOPEI MOJKHO HCTIOAB30BATE Kak
OHOMHBI® YCTPOHCTBA MAH COGAMHSTB APYT C APYTOM, YBeAHUMBAas
M CAMBIM Pa3Mep CeTH i co3AaBasi GoAee CAOKHEIe TonoAorHH, Kpome
TO, BO3MOXKHO X COGAHHEHHEe MaruCTPaAbHEIM KaGeAeM B IHHHYIO
TOAOTHIO.
CemeBbie NPOrpaMmHble CPEGCMBA CAYXKAT KAK AASL IIPOrPaMMHOTO
‘obecrieyeH s CeTH, TaK U AAS YIIPaBACHHMs IOTOKOM AaHHEIX. Cylecrsy-
eT MHOTO CHCTeM, 06eCeuuBalonuX peleHne ITOH 3aAauH.
Cemesoe annapamnoe o6ecneyeHue BKAIOYaeT CeTeBLIe aAanTephl AAS
IOAKAIOYEHHS KOMIIbIOTepa K KaGeAlo AOKaABHOM CEeTH, PasbeMbl, caM
'KaGeAb U, BO3MOJKHO, YCTPOHCTBO AASl 0GBEANHEHNs KOMIBIOTEPOB NPH
MCIIOAB30BaHNH TONOAOTHH «3Be3pa». CoCTaB ceTeBoro 0GOpYAOBaHHS
3aBHCHT OT TONIOAOTHH CeTH.
B AI0GOM CAyHae AAsL KaXKAOTO KOMIBIOTEPa, BXOASNIEro B COCTaB
ceTH, HeOGXOAUM CEeTeBO# apanTep.

B Poccuu pacnpocTpaHeHHe MOAYYMA CTaHAAPT AOKAABHBIX CceTel
Ethernet, nepsasi Bepcusi KOToporo Ghira pa3paGoTaHa B CepeAnHe
1970-x rr. oupmoit Xerox.

B cemu Ethernet HCIIOAB3yeTCsl WIMHHAs TOTOAOTHS H HE OAHA
M3 TOYEK CeTH He sBAseTcs raasHOM, Bee ITK pasnonpasusl. MasHOM
ocoGenHocTsio ceTH Ethernet sBASIeTC METOA AOCTYNA K IIMHE —
MHOXXECTBEeHHBIN AOCTYTI C KOHTPOAEM Hecyuleil u oGHapyXeHHeM
KoH(pAuKTOB (CSMA/CD). BCe y3AE NOAKAIOUEHE! K 06mieMy KaGeaio
M «CABIIIAT» MPEAABaeMyio 10 HeMy HHpOpManuio. OAHAKO MOAY-
YaeT ee TOABKO Ta CTaHIMS, KOTOPO# OHa appecoBaHa. [Tepeaaua
OCYIIeCTBASIETCS, €CAM KaHaA cBoGoaeH. Takum oGpa3som, AocTyn
K IIMHE OCYNECTBASETCH B peXxuMe conephuvecrsa. Kak mpasuao,
CKOPOCTH MepeAaus AaHHEIX B cetu Ethernet pocturaer 10 M6ur/c,
YTO AOCTAaTOYHO AASl MHOTHX NPHAOXKEHHIA. B 3aBMCHMOCTH OT Kabeas
M3MEHSIOTCH TaKHe XapaKTePHCTHKH CeTH, Kak MAKCHMaAbHas AMHHA
KabeAst # MaKCHMaABHOE YHCAO PaGOYMX CTAHIMI, MOAKAIOYaEeMBbIX
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K kabeato. Cocras annapaTHex cpeAcTs Ethernet pasanuen AAs cetej;
Ha Pa3AMYHBIX THINAX KaGeAs.

Ethernet na moAcmoM KoakcuaabHoM KabGeae AnameTpoM 0,4 Ajoiiva
C BOAHOBBIM conpoTHBAeHHeM 50 OM Ha3BIBAeTCS «JKEATHIM Kabeaem)

Koudurypanus rokaarsHo# cetn Ethernet Ha ocHOBe TOACTOTO Ko-
AKCHAABHOTO KabeAst, COCTOSAIIEN U3 ABYX CETMEHTOB, Pa3AeACHHEIX
PenuTepoM, B KAXKAOM M3 KOTOPHIX HAXOAATCS TPH paGoume CTaHImy,
AaHa Ha puc. 8.6, a.

Kaxaas paboyas CTaHIMs Yepe3 CeTeBOH apanTep (ycTaHOBAeH
B MaTepPUHCKOM MAATEe KOMIIBIOTEPa ¥ Ha PHCYHKe He NMOKa3aH) criely-
@ABHBEIM MHOTOKMABHEIM KPaHMPOBAaHHBIM TPAHCHBEPHBIM KaGeaem
TIOAKAIOYAETCS! K YCTPOWCTBY, HasblBaeMOMy TpaHCHBepoM. Tpancusep

PaGouas cranumus
3asemrenne
Tepmunarop -
Tpancimep :—
Permurep
a =
PaGouas craHums

I
Tepmunatop

Penurep

Barrel-KosexTop

T-xommexrop

Puc. 8.6. Cerb Ethernet:
@ — Ha TOACTOM KOBKCHAABHOM KaGeae; 6 — Ha TOHKOM KOAKCHABHOM KaGere

MT AASL TIOAKAIOYEHMS pabGoues CTaHIMH K TOACTOMY KOAKCHAABHO-

KaGeato. Ha Kopriyce TpaHCHBEpa HMEETCSi TPH pasbeMa: ABa — AAS
C OYeHHs TOACTOTO KOAKCHAABHOTO KaGeAsi, M OAMH — AAS TIOA-
QuEHHs TPAHCHBEPHOTO KaGeAs.

AAMHA OAHOTO CerMeHTa OrpaHUYeHa i AASl TOACTOTO KaGeAs He MO-
cer npeskimath 500 M. Ecan o6imjas AAnHa cet GoAbLIe, ee HeOGXOAMMO
36MTH Ha CErMeHTHI, COGAMHEHHEIE ADYT C ADYTOM 4epes ClieliHaALHOe
POWCTBO — penumep — NOBTOPHTEAb H YCHAHTEAb KaHAAOB CBA3H.
9TOM O6IIas AAHHA CETH MOJKET AOCTHIaTh OAHOTO KHAOMETpa.
Mexay coGoii TpaHCHBEpPEI COGAHHSAIOTCS OTPe3KaMM TOACTOTO KO-

MAABHOrO KaGeAs C MPUNasHHBIMH K HX KOHIIAM KOAKCHAaABHBIMH
MamH. Ha KOHI[aX CerMeHTa NOAKAIOYEHE! CIIeHaAbHBIe 3arAy1il-
(M — MepPMUHAMOPb!, KOAKCHAABHBIE Pa3beMbl, B KOPIyCe KOTOPLIX
[CTaHOBAEH PE3HCTOP.

Koprmyc 0AHOTrO M3 TEpMHHATOPOB AOAXKEH GEITh 3a3eMaeH. CaeayeT
€THTB, UTO B K&XKAOM CErMEHTE CeTH MOJKHO 3a3eMASATH TOALKO OAMH
epPMUHATOP.

ToMMMO MaKCHMAABHON AAMHBI CETMEHTa CYIIeCTBYIOT CACAYIOI[He

aHWYeHHMs 10 mapameTpam ceTn Ethernet Ha TOACTOM KOaKCHaAb-
10M KaGeAe, COTAACHO KOTOPBIM MaKCHMAaALHbIe 3HAaUYEHHUS He AOAJKHE!
PeBBILIATE: YHCAA CEIMEHTOB CeTH — 5; AAMHBI CeTH — 2,5 KM; YHCAa
AHIMHA, TOAKAIOYEHHBIX K OAHOMY CerMEHTY (€CAM B CeTH eCTh pe-
ephl, OHM CYMTAIOTCS KaK CTaHiuu) — 100; AAMHBI TPAHCHBEPHOTO
abeas — 50 M.

OAHAKO B GOABUIMHCTBE CAY4aeB 3TH OrpaHHYEHHs HeCYIIeCTBeHHEI,
BoaMoxHocTH Ethernet Ha TOACTOM KOAKCHaABHOM KabeAe OKa3hl-
7 M3GBITOYHBIMU. 3HAYMTEALHO 9KOHOMUuHee Ethernet Ha TOH-
OM KOaKCHaAbHOM KaGeAe, IOCKOABKY B 3TOM CAyuae He TpeGyioTcs
HH TPRHCHBEPbI, HY TPAaHCHBEPHBIe KaGeAH, IPUYeM TOHKHMI KOAKCHAB-
HEII KaGeAb AellleBAe TOACTOrO.

Ethernet Ha moHKOM KoakcuaabHoM KabGeae pnamerpoMm 0,2 Atoitma
C BOAHOBHIM compoTHBAeHHeM 50 Om HcnoAb3yeT KaGeAb, KOTOPBIA
HassiBaeTcsi RG-58A/U, AuGo orevectsenHsiil KaGeab PK-50. Kondu-
rypanus AOKaAbHOM cetn Ethernet Ha TOHKOM KoaKCHaAbHOM KaGeae
(puc. 8.6, 6) cyliecTBeHHO npole, YeM Ha TOACTOM.

Kak mpaBHAO, Bce ceTeBhle apanTephl MMEIOT ABa pasbema. OpAuH
M3 HUX NPEAHa3HauYeH AS IOAKAIOYEHHS] MHOTOXKHABHOTO TPaHCHBEp-
HOro kaGeAst, BTOPOi# — AASl IOAKAIOYEHHSI HeGOABLIOro TPOMHHUKA,
Ha3eiBaeMoro T-KOHHeKTOpOM.

T-KOHHEKMOp C OAHO CTOPOHBI IOAKAIOUAETCS K CeTeBOMY apanTe-
PY, @ C ABYX APYTHX CTOPOH K HeMy MOAKAIOYAIOTCSi OTPe3KH TOHKOrO
KOAKCHaALHOrO KabGeAs C COOTBETCTBYIOUIMMH PasbeMaMy Ha KOHIAX.
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Tpu 3TOM MOAyHaeTcs, 4TO KOAKCHaAbHEIH KaGeAb MOAKAIOYaeTcs
KaK Gl HENOCPEACTBEHHO K CETEBOMY aAaNTepy, MOITOMY He Hyxer
TPaHCHMBEP M TPAaHCHBEPHEIH KaGeAb. Ha KOHIaX cerMeHTa AOAKHL
HAXOAWTHCS TEPMHMHATOPAI, KOTOPhIE MOAKAIOYAIOTCS K CBOGOAHEIM
koH1aM T-KOHHEeKTOPOB. TOABKO OAHH TEPMHHATOP B CErMEHTe AOAKE
GBLITE 3a3eMAeH.

Cery Ha TOHKOM KabeAe MMEIOT XyAlIHe TapaMeTPHl 10 CPABHEHMIO
C ceTsiMm Ha 6ase TOACTOro KaGeAst M XapaKTepH3yIOTCS CACAYIOIIHMH
OrpaHMYeHHSAMH N0 MAKCHMaABHEIM 3HAYEHHUSIM NAPaMETPOB: AMHHe
cermenTa — 185 M; YHCAY CerMeHTOB — 5; AAuHe ceTn — 925 M; YHCAY
CTaHIMI, IOAKAIOYEHHBIX K OAHOMY cermenTy, — 30. Hekotopsie dup-
MBI BHITYCKalOT apanTepsl Ethernet, cnocoGueie pa6oTaTs NpH AAuHE
cermenta A0 300 M. OAHAKO TakHe apanTephl CTOSAT AOPOXKE M BCS CeTh
B 3TOM CAyYae AOAXKHA GHITh CAGAAHA C HCIIOAB30OBAHHEM aAANTepos
TOABKO OAHOTO THNA. Kak npasuAo, GoAbmMHCTBO ceteii Ethernet coa-
A@HO MMEHHO Ha Ga3e TOHKOro Kabeas.

Cems Ethernet na 6a3e HeIKPAHUPOBAHROU BUMOI napsl. AAst ceTv
Ethernet na Gase BATO# napsl HEOGXOAMMO CHEIHAARHOE YCTpOii-
CTBO — KOHUEHTPaTop. K OAHOMY KOHIIEHTPAaTOpY MOXKHO NMOAKAIONATE
HECKOABKO PabOYMX CTaHIWI (B 3aBHCHMOCTH OT THIIA KOHIIEHTPATOpa).
MaKkcHMaABHOE PAaCCTOsTHHE OT KOHI|eHTPaTopa A0 paGoueit cTaniun
cocrasasier 100 M. [pu 3TOM CKOPOCTE IIEPEAAYH AGHHEIX TaKast JKe, KaK
M A\t KOAKCHAABHOTO KaGeast, — 10 M6ut/c. KoHIeHTpaTopsi MOXHO
COEAMHSATB KACKAAHO, B TOM YHCAE M C IOMOUIBIO KOAKCHAABHOTO KaGe-
Asl, yBeAMYMBas 0GUIYIO AAMHY ceTH. AOCTOMHCTBA CeTH Ha 6a3e BUTOI
Naphl O CPABHEHMIO C CeTSIMH Ha TOACTOM HAH TOHKOM KOAKCHAABHEIMU
KaGeAsiMH 3aKAIOHAlOTCs B ee GoAee BEICOKO HAAKHOCTH.

Cemesoii aganmep Ethernet HeoOGXOAUM BHE 3aBHCHMOCTH OT HCIIOAL-
3yemoro KaGeast AAst KaXXAO# paGoueit cranmuu. CeTeBrle apanTeps!
Ethernet CHIOAB3YIOT IOPTHI BBOAG-BEIBOAA M OAMH KAHAA IIPEPLIBAHAS,
Hexoropete apanTepsi MoryT paGoTaTh C KAHAAOM IPAMOTO AOCTYNA
K namsitn (DMA).

Ha naate apanTepa MOXeT PacIoAAraThcsi MHKPOCXeMa OCTOSHHOTO
3anomuHalomero ycrpoiicrsa (I3Y) AAs CO3AaHMS TaK Ha3BIBAEMBIX
Ge3AMCKOBRIX PaGOYMX CTaHIMA, DTO KOMIBIOTEDE!, B KOTOPEIX HET
HH BHHYECTePa, HH (DAONIH-AMCKOB. 3arpy3ka onepanHoHHOM CHCTe-
MBI BBITIOAHSIETCS| M3 CETH NOA YIPAaBAGHHEM IIPOrPaMMEl, 3alMCaHHas
B MMKPOCXeMe AMCTAHIJHOHHOMN 3arpysKi.

Penumep npepHasHauen Asi (PU3HYECKOTO PA3AGACHHS CETMEHTOR
ceTH 1 obecrneveHns BOCCTaHOBACHHS IAKETOB, IePEAABAEMBIX U3 OAHO-
TO CerMeHTa CeTd B Apyroit. ECAM AAMHa ceTn npeBhIllaeT MakCHMaAb-
HYIO MHMHY CerMeHTa CeTH, HeOGXOAMMO pa3GHTh CeTh Ha HECKOABKO

@HTOB (AO TIATH), COGAHHHB MX Yepe3 penutep. Penurep HeCKOALKO
BHIIIAET HAAEHKHOCTE CETH, TAK KaK OTKa3 OAHOTO CerMeHTa (Hanpu-
p, 0OpHIB KaGeAst) He CKa3sIBaeTcs Ha paboTe APYrHX CerMeHTOB.
AKO Yepe3 MOBPeXACHHLIN CerMeHT AGHHEIE, pasyMeercs, Npoxo-
He CMOTYT.

. KOHCTPYKTHBHO pemuTep MOXET GhiTh BRIIOAHEH AHGO B BHAE OT-
\ 0/ KOHCTPYKIJMH CO CBOMM GAOKOM NUTaHUs, AHGO B BHAE IAGTHI,
aBASIeMOt B CAOT PacIlMpPeHHsi MaTePUHCKOM MAATHl KOMIbIOTepa.
Penurep B BHAE OTAGABHOM KOHCTPYKIHH MOJXeT ObITh HCIIOAB30OBAH
coepuHenus cermenToB Ethernet, BEIMOAHEHHBIX KaK Ha TOHKOM,
M Ha TOACTOM KaGeAe, TaK KaK OH HMeeT i KOAaKCHaAbHbIE PabeMbl,
PasBeMbl AASL TIOAKAIOYEHHS! TPaHCHBEPHOro Kabeas. C moMonso
TO penuTepa MOXKHO AaXKe COGAMHSTH B @AMHYIO CeTh CErMEeHTHI,
(OAHEHHEIE H Ha TOHKOM, H TOACTOM KaGexe.

CUCTEMbI MOBMIbHOV COTOBOW CBA3N

MNepsas cucTeMa paAHOTeAePOHHON CBA3M, MPEAAAraBmas yCAyTH
eM JKeAalOIMM, Havyaaa pyHKIHOHUpoBaTh B 1946 r. B CLLIA. Paauo-
HEI, IPUMEHsBIIMECS BHAYaAe B 3TOH CHCTeMe, MCTIOAL30BaAH
OGLIMHEe (PHKCHPOBAHHBIE 110 YACTOTe KaHAALI CBA3H. ECAl KaHaA CBA3M
GbIA 3aHAT, aGOHEHT NepPeKAIOYaAcs Ha Apyro#t — cBOGOAHKIH. Bro-
CAGACTBHH C Pa3BUTHEM TEXHUKH PAAHOTeAeDOHHOI CBA3H CBOGOAHBIH
KaHaA BHIOHPaACs aBroMaTHieck. OAHAKO AaABHeiillIee COBEPIIeHCTBO-
BaHWe CHCTeM PaAHOTeAC(DOHHOI CBA3H CACPKMBAAOCH OTPaHHYEHHO-
CTEIO YaCTOTHOTO PECyPCa, CBA3aHHOM C TeM, YT YHCAO (PHKCHPOBAHHBIX
YacTOT B ONPEACACHHOM YaCTOTHOM AHANa3oHe He MOXKeT GeCKOHeYHO
YBeAMYMBATHECH: PaAHOTeAeOHBI C GAM3KHMH 1O HacToTe paGouHMK
KaHaAaM#l HaYHHAIOT CO3AABATH B3AMMHBIE TIOMEXH.

Pemenne 310it TPoGAEMBI GEIAO HAlACHO B cepearHe 1940-X IT., KOrAa
MCCAGAOBaTeALCKHM LeHTpoM Bell Laboratories aMepuKaHCKO#M KoMna-
Hun AT&T GblAa IPEAAOIKEHa MAes pa3OuenHs Beelt 0GCAYKHBaeMON
TeppuTOpHMM Ha HeGOABIINE YYaCTKH, KOTOphIe HasBaAu comamu (cell).
Kaxxpas cota AOAKHA GbiAa OGCAYIRUBATECS IEPEAATIMKOM C OTPaHH9eH-
HBIM PaAMYCOM ACHCTBHS H (DUKCHPOBAHHO# YaCTOTOMH. DTO MO3BOAHAO
6bi Ge3 BCIKHX ITOMEX HCTIOAB3OBATh Ty JKe YaCTOTy NOBTOPHO B APYTO#
syeiike (core). Ha anmapaTHOM ypoBHe Tako# NPHHIIAI OpraHH3aluu
cBsi3H GBIA PeaAM30BaH TOABKO B HauaAe 1990-x rr.

IMpeAmecTBeHEAIEH COTOBOM MOGHABHONM CBS3H AAS LIMPOKOTO
KpyTa noAb3oBaTeAeil GuIAa neligiKuRroBas ceass. [leligxep (OT aHrA.

..
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[ 22 | YCTPOVICTBO 1 MPUHLYAN AEAICTBYS 3BM

Ha pasHeIX 3Tanax pa3sBHTHS TEXHHKH U TEXHOAOTHHM GBIAM IPHHATE!
Pa3sAMYHbIe Ha3BAHUS AAS KOMITBIOTEPOB: apuMeTHIeCKO-AOTHIECKOe
ycrpoiicTso (AAY), mporpaMMupyeMoe 3AeKTPOHHO-BEIYHCAHTeABHOE
yerpoiicteo (IT3BM uan DBM), BEIMHCAHTeABHAs MalIMHA, KOMIBIOTEP.

OCHOBHEIE MPHHIUIIBI NOCTPOEHMS AOTHYECKON CXeMbl BBIYHCAM-
TEABHO¥ MAUIMHBI, H3AOKEHHEIE BEIAAIOMUMCS MAaTeMaTHKOM AJKOHOM
¢on Heiimarom.

Kaaccuueckas apxumexmypa 3BM, nocTpoeHHas N0 NPHHLHAITY
¢ou Heitmana ((hoH-HeMaHOBCKas apXUTeKTypa), peaAu3oBaHHas
B BHIYHCAHTEALHBIX MaIlIHHAX IEPBOTO M BTOPOTO MOKOACHHIA, IOKa3aHa
Ha pHC. 2.1 ¥ COAEPIKUT CAEAYIOIIHEe OCHOBHBIE GAOKH:
® apugmemuuecKko-Aoruveckoe ycmpoiicmso (AAY), BEIIOAHsIOLIEE

apudMETHIECKHE K AOTHYECKHE ONepariy;
® ycmpoiicmBo ynpasaerus (YY), KOTOpoe OpraHM3yeT IPOLEecC BhI-

MOAHEHHs IPOrpamMM;
® BHewHee 3anoMunaiowjee ycmpoticmso (B3Y), MAK 1aMATh, AASL Xpa-

HeHWUs! IPOTPaMM U AGHHBIX;

onepamuBHoe 3anomuHaiowee ycmpoticmso (O3Y);

ycmpoiicmsa BBoga u BbiBoga urgopmayuu (YBB).

BHeIHAs NaMATh OTAHYAETCS OT YCTPOMCTB BBOAA M BEIBOA@ TeM, 4TO
AQHHBIE B Hee 3aHOCATCS B BUAC YAOGHOM KOMITEIOTEPY, HO HEAOCTYITHOM
AASL HETIOCPEACTBEHHOTO BOCTIPHSTHS YeAoBeKoM. Hampumep, Hakonu-

CHrHAAOB OT Mponeccopa K yarax IBM

¥

TeAb Ha MarHUTHBIX AHCKaX OTHOCHTCS K BHeLUHeH NaMsTH; YCTPOHCTBOM
'BBOAA SIBASI®TCSl KAQBHATYPa, @ MOHHTOP H IPHHTEP — YCTPOIHCTBa BLIBO-
Aa. [TpudeM, ecA MOHHTOP MOKHO OTHECTH K yCTPOHCTBaM oToGpaxe-
Hust MHGOPMALMH, TO IPUHTEP — THUITHYHOE NedYaTaloulee yCTPOHCTBO.

B3auMOAEWCTBHE OCHOBHEIX YCTPOHCTB KOMIBIOTEPA PeaAH3yeTcs
B COOTBETCTBHMH CO CAGAYIOIEH OCACAOBATeABHOCTEIO. B namaTs KoM-
nBIOTEPa BBOAMTCS MPOrpaMMa C NOMOINBIO KAKOro-AHGO BHELIHEero
yCTpOicTBa. [TaMATE KOMITBIOTEPA COCTOMT M3 HEKOTOPOTro KOAHYECTBa
TPOHYMEPOBaHHLIX A4eeK. B KaxAO# syefike MOTYT HAXOAMTHCH HAM
obpabaTeiBaeMble AaHHEIE, MAM HHCTPYKUMH nporpamm. Homep (aapec)
OUePeAHOI sTUeHKH NaMATH, U3 KOTOPOil OyAeT H3BAeYeHa CAeAylollas
KOMaHAQ TPOrPaMMBl, YKa3bIBAeTCs CTIeLIHaALHBIM YCTPOHCTBOM — CHeT-
YMKOM KOMaHA B YV,

YCTpOHCTBO ynpaBAeHHS CYMTEIBAET COAPIKMMOe AYeHKH NaMsATH,
TA€ HaXOAMTCS NIepBasi HHCTPYKUUs (KOMaHAQ) IPOrpaMMBl, M OpPraHu3y-
eT ee BhINOAHeHHe. Kak npaBHAO, OCAe BBIOAHEHHS OAHOM KOMaHABI
YCTPOMHCTBO yIpaBACHHS HAYMHAET BHINOAHATH KOMAaHAY H3 SYEHKH
NaMATH, KOTOPas HaXOAMTCS HENOCPEACTBEHHO 3a SYeiKoi, TAe co-
AEPKHTCS TOABKO 4TO BHIOAHEHHAs KOMaHAQ.

‘Ynpasasiioliee yCTPOHCTBO BEIOAHSI€T HHCTPYKIMH IPOTPaMMEl
ABTOMAaTHYECKH ¥ MOXKeT 0GMEeHHBaThCst HHGOpMaIuesi C onepaTHBHAIM
3aMOMHHAIONUMM YCTPOVCTBOM ¥ BHEUIHMMH YCTPOMACTBAMU KOMIBIOTe-
pa. [ToCKOABKY BHeIIHHE YCTPOMCTBA PaGOTAIOT 3HAYHTEABHO MEAAEH-
Hee, YeM OCTaAbHbIe YaCTH KOMIbIOTEPa, yIpaBAsioliee yCTPOHCTBO
MOJKeT IIPMOCTAHABAMBATh BHIIOAHEHHE NPOTPAMMEI AO 3aBepIIeHHs
onepauuyu BBOAA-BBIBOAA. Bce peayAbTaThl BHIIOAHEHHO# IPOrpaMME!
AOAXKHEI GBITh €10 BEIBEACHBI Ha BHENIHHE YCTPOHCTBa KOMIbIOTEPa,
TIOCA€ Yero KOMILIOTEP MEePeXOAMT K OKMAAHHIO KAKMX-AHGO CHIHAAOB
BHEUIHUX YCTPOHCTB.

CxeMma yCTPOWCTBa COBPEMEHHBIX KOMITBIOTEPOB HECKOABKO OTAHYA-
©TCs OT NPUBEACHHO# paHee. Hanpumep, apugMeTHyeCKo-AOTHIeCKoe
YCTPO#CTBO M YCTPOMCTBO YNPaBACHHS OGBEAHHEHE! B EAMHOe YCTPO#-
CTBO — yenmpaAbHblil npoyeccop — CPU (Central Processing Unit).

Tosisrenne DBM TpeThero noKoAeHHs GBIAO 0GYCAOBACHO Nepexo-
AOM OT TPaH3NCTOPOB K HHTErPaABHBIM MUKPOCXeMaM. B HHX He TOABKO
GbIAM 3HAYMTEABHO yMEHBIIeHBI Pa3Mephl 5a30BBIX (PYHKIMOHAABHBIX
Y3A0B, HO ¥ MOSBUAACH BO3MOXKHOCTB CYIIECTBEHHO NOBLICHTE GBICTPO-
AeiicTere nporeccopa. [Tpi 3TOM BO3HHKAO IPOTHBOPEYHE MEXKAY BBICO-
KOif CKOpOCTBIO OOMeHa uH(opManueit BHyTpn OBM 1 MeprerHO# paGo-
TO# YCTPONCTB BBOAG-BBIBOAA. PeleHne 31oi npoGAeMsl GBIAO HAlACHO
TIOCPEACTBOM OCBOGOKAGHUS IIEHTPAABHOTO TpOIeccopa oT (yHKIHit
o6MeHa M MepeAaYH MX CHeHAaABHBIM IAKTPOHHBIM CXeMaM ympas-
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{0 page — BEI3LIBATh, BEIKAMKATB) — IPHEMOINEPEAAIolee YCTPOHCTRO
MePCOHAABHOTO PAAMOBEI30BA. [TefAKMHIOBEIE CETH CBA3H OPTaHH30Ba-
HBI 10 PAAMAABHOMY H COTOBOMY IPHHIMIIAM, MOTYT GBITE OAHOCTOPOH-
HUMH M ABYXCTOPOHHHMH. AASt IpHeMa HHGOPMaLMK B IeHAKHHIOBO
CHCTeMe CBf3H HCTIOAB3YeTCS MHHHATIOPHbIH YKB-npHeMHuK — nefia-
Jxep, paGoralomuii B Auanaszore gactor 930...932 MINy. C navara XXI s,
Ha PHIHKE TeACKOMMYHKAIHOHHBIX YCAYT ONePaTophl NeHAKHHIOBOI
CBSI3M IPAKTHYECKH BHITECHEHE! IIMPOKO PACIPOCTPaHEHHEIMH MOGHAL-
HBEIMH CHCTEMaMH CBA3H.

B 1990 r. B CLLIA GhIA yTBEPIKAEH IePBEIi HALMOHAABHEIN CTAHAAPT
uHudPOBO¥ COTOBOM CBA3M, a B 1992 r. B [epMaHUM BCTYNHAA B KOM-
MEepHYeCKyI0 IKCIIAyaTaluIo neppasi CHecTeMa U poBO#t COTOBOM CBA3M
cranpapra GSM (Global System for Mobile Communication).

B Poccuu B 1994 r. Gl IPHHATA KOHIEIIHA Pa3BHTHS CeTel CyXo-
TTHO¥ NOABHIKHO#M CBAI3HM, HHHIMMPOBABINAs PA3BUTHE HAIMOHAABHEIX
ceTeil COTOBOIi CBA3M.

TAaBHBI NPHANHN QYHKIHOHHPOBAHMS CHCTEM COTOBOM MOGHAB-
HOI CBAI3M 3aKAIOYAETCS B TOM, YTO CHCTeMa 0GCAY)KHBAeT TEPPHTOPHIO,
Pa3sAeAeHHYIO Ha MHOTO HeGOABLIMX 30H, KaXKAas M3 KOTOPBIX OGCAYKH-
BaeTCsi CBOMM KOMIIAEKCOM PaAMO0GOPYAOBaHMS. AAS Pa3ACACHHUS Tep-
PHTOPHH Ha 30HbI Ge3 epeKpPLITHs HAH IPOITYCKOB Y4acTKOB HanGoAee
ONTHMaAbHO# (POPMOii 30HBEI SIBASIETCS IIECTHYTOALHHK. PasaereHue
TePPUTOPHH Ha IIECTHYTOABHEIE 30HbI, TOXOKHE Ha TYEAMHEIe COTOBbIE
SAYEHKH, AAAO HasBaHHe papnoTereOHHON MOGHABHONM CBA3M — CO-
moBas. [PaHUIE! COTEI ONPEACASIOTCS 30HOM YCTOMYHBOI PAAHOCBS3H
M 3aBHCAT OT MOIIHOCTH NPHEMHO-TIEPEAAIONIEro PaAMOYCTPONCTBA,
TOMOAOTHH MECTHOCTH ¥ YaCTOTHOTO AMana3oHa PaGoTk! cHCTeMBl. Yem
BBIIE TIOAOCA YaCTOT CHCTEMBI, TeM MeHbIle PAAHYC COTHI, HO TeM Aydile
CNocoGHOCTB CHIHAaAA IPOHMKATH Yepes CTeHbI H APYTHe NPEeNsATCTBHs
M, YTO TaKKe Ba)XXHO, TeM MHHMATIOPHee PaAHOANNaparypa u Bhlle
BO3MOKHOCTH OpraHu3aiuyu GOAbIIero YucAa aGOHEHTCKHX PaAHOKa-
HaroB. CoBpeMeHHBIe COTOBBIE CHCTeMEl paboTaloT Ha yacrorax 450,
900, 1800 1 2000 MTI'y.

B cocras 0GOpyAOBaHHS CHCTEMEI COTOBO# CBSI3M BXOAAT Ga3oBkle
CTaHIMH ¥ LeHTP KOMMYTalliH, COGAMHEHHBIE 10 BHIACACHHEIM IIPOBO-
AHBIM MAH DaAMOpPEeAeHHBIM KaHaAaM, Kak MOKa3aHo Ha puc. 8.7.

Ljenmp KomMyHuKayuu — 3T0 aBTOMaTHYECKas TeAe)OHHAs CTaHIMs
CHCTeMBI COTOBOM CBA3M, obecneunBaiomas Bce (PyHKINH yIpaBae-
HHS CeTBIO: CA@XKeHHe 3a MOABW)XKHEIMM aGOHeHTaM#, OpraHu3aius
MX 3cTa)eTHOM NepeAayy, NepeKAloYeHne pabouMX KaHaAOB B COTe
NPH TMOSBACHHUH MIOMEX, COepAnHeHne aboHeHTa ¢ aGOHeHTOM OGLIYHOM

TeAehOHHOM CeTH.
290

TpoBoAHHE  AGoment
KaHaAbt
casau

Puc. 8.7. OcHoBHbie COCTABNAIOLIME CUCTEM COTOBOM CBA3N

BasoBasa cmanyus NpeACTaBAsieT coGoi MHOTOKaHAABHbIH TIPHeMO-
nepeAaTyMK, paGoTalouuil B PeKUMe PHeMa M MepeAayn CHrHaAa
M CAYKaIIHit CBOe0OPasHEIM HHTePGEHCOM MEKAY COTOBBIM TeASOHOM
M IeHTPOM KOMMYHMKAI[UH TIOABUKHO#M CBA3H.

YucAo KaHaAOB 6a30BOil CTAHIMM OOBIYHO KPaTHO BOChMH: 8, 16,
32. OAMH N3 KaHAAOB SBASIETCS YIIPABASIOLIMM, HAM KaHAAOM BBI30Ba,
TIOCKOABKY MMEHHO Ha HeM IPOU3BOAUTCS YCTAHOBAGHHE COBAHHEHHS!
TpH BHI30BE MOABMKHOrO aGOHEHTa CeTH, OAHAKO pasroBOp MpowMc-
XOAMT IIOCAE MePEeKAIOYeHHs Ha APYTOil KaHaA, CBOGOAHBIH B AGHHBII
MomenT. CaMa MAEs COTOBOW CeTH MOGHABHOM CBA3H 3aKAIOYaeTcs
B TOM, 4TO, €l1e He BHIFAS U3 30HBI ACHCTBHS OAHOM 6a30BOH CTaHIUH,
Tere)OH M €ro BAAAEAl] NONAAAIOT B 30HY ACHCTBUS CAeAyiomed,
M TaK BIOAOTH AO HAPYXKHOM FPaHMIIBI BCEH 30HBI NOKPHITHS ceTy. [Tpn
3TOM COTOBast CBSA3b He 00A3aTEALHO MOAPasyMeBaeT MOGHALHOCTE:
CeropHs BO BCeM MHpe Bce GOAbLIee pacnpocTpaHeHHe NOAyYaeT Tak
Ha3sbIBaeMasi «COTOBasi (PMKCHpPOBaHHasi CBA3b». Takoe peleHne 4acTo
OKa3LIBAeTCs IKOHOMHYECKH BEITOAHBIM — OTINaAaeT HeOGXOAMMOCTE
B AOPOTOCTOSsiIIel IPOKAGAKE TeAeHOHHOTO KaGest, a OAHOM MOIHOM
6a30BOM CTAHIMM BIOAHE AOCTATOYHO AAS TeAehOHH3aIHH HEeAOTO
MHKpOpaioHa. AHTeHHbI 6a30BLIX CTaHIMI YCTaHABAMBAIOTCS B ropo-
Ae Ha BeicoTe 15...100 M OT MOBEPXHOCTH 3eMAM Ha yXKe CyllecTsy-
IONMX MOCTPOMKAX (OGIIECTBEHHEIX W MPOH3BOACTBEHHBIX 3AQHHAX,
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JKHABIX AOMaX, ABIMOBBIX TPy6ax), a 3a FOPOAOM — Ha BHICOKHMX
MayTax.

Cucrema COTOBO# CBA3M (PYHKUHOHUPYET MO CAGAYIOIIEMY aAT O-
PHTMY.

1. B pexxume oXupaHus (TPyGKa MOAOKEHa) IPHEMHOE YCTPOMCTEC
PpaauoreaedoOHa MOCTOSHHO CKAHHPYeT ARGO BCe KaHAALI CUCTeMEI, AHGO
TOABKO YNPaBASIOLIHE.

2. AAf BBI30BA COOTBETCTBYIOIIEr0 aGOHEHTa BCeMH 6a30BEIMM
CTAHUMAMM CHCTeMBI CBA3H 10 yIPAaBASIOUIMM KAHAAAM I1EPEAAeTCs:
CHUTHAA BEI30BA.

3. Corostit TeehOH BEI3EIBaeMOro aGOHEHTa PH MOAYYEHHH 3TOTO
CHTHaAa OTBEYAeT MO OAHOMY M3 CBOGOAHBIX KAHAAOB YIIPaBACHHS.

4. BasoBule CTaHIMM, NPHHABIINE OTBETHEIA CHIHAA, EPeAAIOT
MH(OPMALMIO O ero NapaMeTpPax B LEHTP KOMMYHHKAIUH, KOTOPEIA, B
CBOIO OYepeAb, NePeKAIoYaeT pasroBop Ha Ty 6a30BYIO CTAHIMIO, TAE
3ahMKCHPOBAH MAaKCHMAABLHEIH YPOBEHL CHTHAAA COTOBOTO TereoHa
BEI3EIBA@MOTro aGOHeHTa.

Hucro aGOHEHTOB B KaXKAO# COTe He MOCTOSHHO, MIOCKOABKY OHHM
nepeMeIaioTCs W3 COTH B coTy. [NpH nepeceyeHun rpaHAIE MeKAY
COTaM¥ NPOM3BOAMTCS aBTOMATHYECKOe MepeKAloyenye aboHeHTa
Ha obcayKHBaHMEe B APYTOil coTe,

Cucmemst COMOBOI CBA3U NOAPA3ACASIOTCS Ha AHAAOTOBEIE M LG
PpoBie.

AHAAOTOBHEE CHCTEMBI COTOBO OABHIKHOM CBA3M OTHOCSTCS
K NepBoMy NOKOAEHHIO COTOBEIX CHCTeM, oG03HauyaeMoMy Kak 1G.
B HUX MCIOAB3YeTCS AHAAOTOBBI CIIOCO0 NepeAay s HH(POPMALMH C [0~
MOUIBIO YACTOTHOM MAH (Pa30BOH MOAYASILIMH, KaK B OOBIYHBIX PAAHO-
cranuusx. HepocTaTku NpUMEeHeHHs aHaAOroBOro Cnocoba CBA3aHb!
€ BO3MOMKHOCTbIO IPOCAYIIMBAHHS Pa3rOBOPOB ADYTHMH aBOHEHTaMH,
orcyrerBueM 3(hGeKTHBHEIX CrIocoG0B GOPLOEI C 3aTyXaHHEM CUIHAAOB
TOA BAMSIHHEM AaHAIa(Ta 1 pH NepeMenieHnn aGoHeHToB. CraHAapT
NMT 450 (Nordic Mobile Telephone — ceBepHbiit MOGHABHEIL TeAe(OH,
450 MT'u) npursT B Poccuu B KauecTBe (hDeAepParbHOTO.

Uudposbie cHCTEMbl COTOBOM MOGHABHO# CBA3H OTHOCATCS
K cHcTeMaM BTOporo nokoaenus (2G). 1o cpaBHeHHIO ¢ aHAAOTOBLIMK
OHM NPEAOCTaBAIOT aboHeHTy GoAee WMPOKHIl BLIGOD ycayT, obecne-
YHBAIOT BBICOKOE KayecTBo cBA3M. LludpoBrie cucTeMsl coTOBO#M MOA-
BIJKHO# CBSI3H, OCHOBaHHLIe Ha cranAapTe GSM 900 (Global System for
Mobile Communication — rAoGarbHas CHCTEMa A MOGHABHO# CBA3H,
Auanason 900 MIl), MOAYYMAM KOTAQ-TO pacnpoctpaHenue B Espone.

GPRS (General Packet Radio Service — nakeTHasi paABOCBsi3b 0GL{ero
TIOAB30BaHHst) — HAACTPOMKA HaA TEXHOAOTHEH MOGHALHOI cBsian GSM,

IeCTBASIOWAsA NAKEeTHYIO NepeAavy AAHHEIX. [1pi HCIIOAB3OBaHMH
PRS undopManus coGHpaeTcs B NakeThl W NePeAaeTcs Yepes Hemce-
b3yeMbie B AQHHBIl MOMEHT FOAOCOBBIE KaHaABI, TaKas TeXHOAOTHS

eanoraraer GoAaee sdekTHBHOE MCIOAB3OBaHHE PeCypcoB CeTH
GSM. GPRS 1n03BOAsieT HOAL30BATeAI) CeTH COTOBO# CBSA3H IIPOU3BOAMTE
GMeH AQHHBIMH C ADYTHMH ycTpoiicTBaMu B ceT GSM M ¢ BHOIUHUMH
eTSIMM, B TOM YHCA€ C CeTbio ViHTepHer.

CHcTeMBl COTOBOW MOGHABHOM CBA3H TPeThero nokoaenus (3G)
CTPOSITCS Ha OCHOBE NAKeTHOH NepeAaus AaHHbIX. CeTH TpeThero mno-
orernsi 3G paGoOTaIOT Ha YACTOTaX ACLMMETPOBOTO AHANIa30Ha OKOAO
I'Ty, nepepaBasi AGHHBIE CO CKOPOCTEIO 2 MGHT/c. OHH NO3BOASIOT
DPraHM30BEIBaTh BUACOTEAC(DOHHYIO CBA3b, CMOTPETh Ha MOGHALHOM

e. OHe (PMABMEI M TEACTIPOrpaMMEl ¥ T.A. B Mupe cocymecrsyior

a cranpapra 3G: UMTS (Universal Mobile Telecommunications System,
1 W-CDMA) u CDMA (Code Division Multiple Access)-2000. B Poccun
@ poBLIe CHCTeMbl MOGHABHO#M CBA3M 3G HaYaAH BBOAMTBCS B 9KC-
yarauuio ¢ 2008 r.

OCHOBHOE OTAMYME ceTell yeTBepToro nokoAenns 4G or 3G ¢ rexuu-
KOV TOYKHM 3PeHHs 3aKAIOYAeTCs B TOM, YTO TexHoAorus 4G noAHo-
BIO OCHOBaHa Ha POTOKOAAX NaKeTHO# NePeAa s AQHHEIX, B TO BpeMs
ak 3G coepunsier B ceGe nepeaawy roAOCOBOro TpadhuKa H «NaKeToB».

aHAAPT HOBOTO MOKOAeHHs 4G CTPYKTYPHO OCHOBEIBA@TCS Ha ABYX
-aBAsionux: npoTokoA IP (Internet Protocol) i pa3sHOBHAHOCTh OAHO-
PaHTOBEIX BEIYHCAMTEABHEIX ceTeil peer-to-peer. B KOMMyHMKanusx

a 6a3e TaKMX pPelIeHni KaKAOe YCTPOMCTBO OAHOBPEMEHHO BLICTYTIaeT
TPH M COOTBETCTBEHHO COYeTaeT B cebe (PyHKIMOHAABHOCTb KaXAO-
0 — NPHEeMHHKa, IEPEAATYHKA M MapIIPyTH3aTopa coobuierui. One-
aTophl ceTeit 4G OPHEHTHPYIOT CBOMX aGOHEHTOB B NEPBYIO OYepPeAb
a YCAYTH, CBA3aHHBIE C TIOAHOICHHBIM HHTePHET-Gpay3HHIoM, nepe-
uei AaHHBIX ((afiabl, IAEKTPOHHAS MOYTA, AOCTYT B KOPNOPaTHBHBIE
bi AGHHBIX M T.A.). [TIPOAOAJKAIOT CBOE Pa3BUTHE CePBHCH, CBS3aH-
HEle ¢ noTpebAeHneM ayAHO u BHAo. Texuoaorun 4G: LTE Advanced
.ong-Term Evolution), mobile WiMAX2 (Worldwide Interoperability
or Microwave Access) GBIAM OQHIIMAABHO TIPH3HAHEI GECIIPOBOAHBIMH
AHAAPTaMH CBSI3M YeTBepToro nokoArenus 4G (IMT-Advanced) Mexay-
apOAHEIM COIO30M SAEKTPOCBsi3M Ha KoH(pepeHiyy B JKenese B 2012 .
Mo6uabHbie meaeghoHbl KaK HEOThEeMAEMast 4aCTh CHCTeMbl MOGHAB-
HO#i CBSI3M NOABEPKeHBl 3HAYMTEALHBIM TPaHC(OPMALHMAM H C 1O~
BHUIMA KOHCTPYKTHBHEIX PElIeHMi, U 1o 00beMy NPeAOCTaBASEeMBIX
CepBUCHBIX (DYHKIMII U AM3aiiHy. BHIGOp CTaHAApPTa COTOBOW CBA3M
| 06yCAOBAMBAET KAACC MOAGAM MOGHABHOTO TeAedoHa. B mpeaerax Kax-
Oro KAacca MOAEGAH MOGHABHBIE TeAeOHE! PasSAMHYAIOTCS HE TOABKO
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06BeMOM CepBUCHBIX (DYHKIMI, HO YacTO U MapaMeTpaMH IPHeMHO-
NepeAalonMX TPaKToB.

B cocras ycrpoiicTBa MOGHABHOTO Tere)OHa BHE 3aBUCHMOCTH
OT MOAGAM BXOASAT KaK MHHHMYM:
nepepgioliee 1 PUEMHOE YCTPONCTBA;

YCTpo#icTBa IpeoGpa3oBaHmsi H BOCTIPOM3BEACHHS PedH;
YCTPOJCTBA KOHTPOAS ¥ YIIDABACHHUS;

aHTeHHa;

3ymmep;

KA@BHaTypa;

AMCIAGH.

Bce KOMIOHeHTH OGHLIMHO PACTIOAAraloTCs Ha NEePeAHed U 3aAHei
TIaHEeASIX KOPITyca — KAABHaTypa, AUCTIAeH, MUKPO(OH H 'POMKOTOBOPH-
TeAb, mp3-nAeep, aHTeHHa, H(POBas KaMepa (OAHA HAM ABe), 8 MEXKAY
HUMHM — MHOTrOCAOWHas meYaTHas nAata. BAaropaps OpUrHHaABHEIM
HH)KeHEPHBIM PelIeHHsAM Macca TeAe)OHOB MOCTOSHHO CHUXKAETCS,
a Habop (pyHKIMIt pacMpsieTcs.

CnekTp CepBHCHEIX YCAYT, IPEAOCTABASEMBIX ONEPATOPaMH MO-
GHABHOI CBAI3H CBOMM KAMEHTaM, OCTOSHHO pacmmpsiercs. [Nepeaada
M IIpHeM Ha papuoTeAeOH KOPOTKHMX TEKCTOBLIX coobiiennit SMS (Short
Message Service), a Tak)ke MyABTHMEAHIHBIX (H300PaXkKeHHs, MEAOAUH,
BuAeo0) MMS (Multimedia Message Service — cAy»&6a MyABTUMEAHIHBIX
COOBNIEHMI!) AOTIOAHSETCS BO3MOXKHOCTBIO IIOAYYEHUS U OTIPABKH
(haKCOB M IAEKTPOHHOM NMOYTEI; GECIPOBOAHOTO AOCTYNa B MHTepHer
¢ ucrioas3oBannem WAP-trexnororuu (Wireless Access Protocol).

Pacumpenue yHKIui MOGHABHEIX TeAe(OHOB CIOCOBCTBOBAAO
BBIAGACHHIO HOBBIX MOAM(HKaIHi cMapTdOHa ¥ KOMMYHHKATOPa.

Cmapmeon (smartphone) — NPOABHHYTHIA HAM YMHEI Tereon
€ QyHKUMAMHI KOMIbIOTepa. TepMUH «CMapTOH» GBIA BBEACH KOMIIa-
uueit Ericsson 8 2000 r. AAst 0G03HaUEHHS CBOErO HOBOTO TeAedoHa
Ericsson R380s. Momumo dyrkimit TeAehoHa 3apaua cMapTdhoHa B onpe-
AGACHHO# CTeNeHH BHIMOAHATE (DYHKIHH KapMaHHOTO KOMITBIOTepa
(KTTK), noatomy 510t MOGHABHBI TeAedoH paGoTaeT Ha OIepalHOHHON
cucreme (OC) OTKPBITOro THIIA.

CMapTOHE! CTaAM NONYASPHEIMH 3a CYET NPOABHHYTHIX MYABTH-
MeAMAHEIX (DYHKIHI (KaueCTBEeHHBIE KaMephl, BO3MOXKHOCTH BOCIIPO-
M3BEACHHS BUACO(DANAOB, YAYHIIEHHEIE My3hIKaALHEIE CIOCOGHOCTH),
‘Wi-Fi, GPS, 3G, 4G u Ap.

Kommynuxkamop (Communicator, PDA Phone) — kapMaHHEIi nepco-
HAABHEIH KOMITBIOTEp CO BCTPOHHBIM GSM/ GPRS-MOAYAEM, AOTIOAHEH-
HBI# (QYHKIMOHAABHOCTBIO MOGHABLHOTO TeAedhoHa.
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Haen oGbeAnHenns (PyHKIMOHAABHOCTH COTOBOTrO TeAehOHa M Kap-
MaHHOTO ePCOHAABHOTO KOMITBIOTePa MOSABHAMCH PAKTHYECKH Cpasy
NOCAE TOSBACHHS NEPBhIX KAPMaHHLIX MEPCOHAABHBIX KOMITBIOTEPOB
B Havaae 1990-x rr. B 1996 r. nosiBHAOCE epBOe YCTPOMCTBO, 0GBeAH-
usomee KITK u coToBsiil TeAe(hOH B OAHOM Kopmyce.

B npuHnMIE Ha ONPEACACHHOM YPOBHE Pa3sBHUTHUS MOGHABHBIX
YCTPOWCTB rpaHMILY MeXAY CMapT(hOHOM H KOMMYHHKaTOPOM IPOBECTH
AOCTaTOYHO CAOXKHO. ECAM YCTPOMCTBO HCIIOAB3YeTCS B OCHOBHOM Kak
opraHai3ep, KaAbKYASTOP, PEAAKTOP AOKYMEHTOB M CPEACTBO OCTa-
BaThCs BCETAA Ha CBA3H, B TOM YMCAE M NIOCPeACTBOM HHTepHeT — 310
KoMMyHHKaTOp. EcAM moAp3oBaTeAb BEIGHpaeT yCTPOHCTBO TeaeoH
€ NPHOPUTETHHIMU (PYHKIMAMH NPOCMOTPA BHAEO, UTp, cepdunra
B CeTH — 3TO CMapTQOH.

Bo MHOTHX CTpaHax MPOBOAATCS HCCAAOBAHMS BOSACHCTBHSA MOGHAL-
HOTO TeAe(hOHa Ha OPraHN3M NMOAb30BaTeAst. OAHO3HAYHBIX PE3yAETaTOB
noKa HeT. MICCAGAOBATeAH [IOAATalOT, YTO SAeKTPOMarHUTHOR H3AYYeHHe
TeAe(hOHa MOKET CTaTh IPHYMHON XPOHHYECKHX 3a60AeBaHM, KOTOPhIe
TPOSBATCS B MOXKHAOM BO3PacTe. B CBA3M C 9THM, MOAB3YSCH MOGHAB-
HBIM TeAePOHOM CACAYET IPHACPIKHUBATECS CAGAYIOLIMX PEKOMEHAALMIA:
® [pH PasroBOpe CAEAYeT MCIOAB30BATh FAPHHTYDY, HAYUIHHKH MAK

BKAIOYaTh I'POMKYIO CBSI3b, YTOOE! YMEHBIIMTE BO3ACHCTBHE MK~

TPOMarHMTHBIX BOAH Ha TOAOBY;
® He PeKOMEHAYeTCS NOAB30BATHCH MOGHABHEIM TeAepOHOM B MeTar-

AMYECKOM rapake W Ky3oBe aBTOMOOMAS, 3@ PyAeM MallMHBI, 10-

CKOABKY, BO-TIEDBEIX, CYHTAeTCS, YTO SAEKTPOMATHHUTHHIE AYYH OT-

PaXkaloTCst OT METAAAHYECKOTO KOPITYCa M YCHAHBAIOT BPEAHOE BO3-

AGWICTBHE Ha OPraHHU3M, a, BO-BTOPLIX, Pa3rOBOPH! 10 MOGHABHOMY

Tere)OHY OTBACKAIOT BHHMaHHE OT AOPOTH, 4TO MOXET NPUBECTH

K aBapH¥ H HENOMNPAaBHMEIM IOCACACTBHSM;
® CAeAyeT BHIGMpATh COTOBBIH TeAeOH C BBIXOAHOH MOUIHOCTBIO

0,2...0,4 Br, B CBSi3M C TeM, YTO MaAasi MOUHOCTb U3AYYEHHUS MeHee

OIACHa AASI 3AOPOBbS;
® He CTOMT OCTaBASTH MOOMABHEIH TerepoH He Ha pabGoueM cToAe,

Ha KPOBATH HAH BO3A€ KDOBATH, YTOGk! HCKAIQUHTE BAUSIHHE IAEKTPO-

MarHMTHOIO M3AYYEHHs Ha HEPBHYIO CHCTeMy, HapylieH#e (ha3bl CHa;
®  He CAeAyeT HOCHTH TeAeDOH Ha Nosice, Ha TPyAH, B KapMaHax Gpiok

M IMAXKAKOB, YTOGBI SAeKTPOMArHHTHBIE BOAHEI HE OKA3BIBAAH BPeA-

HOE BO3AEHCTBHE Ha BHYTPEHHHE OpraHsl;

" He PeKOMEHAYeTCsl IOAHOCHTE TeAehOH K yXy BO BpeMs BBI30Ba, Tak

KaK B [IepBEIe CeKYHARI BEI30Ba TeAeOH yBeAHIHBAET MOIHOCTS;
®  He CTOMT NOAB30BaTELCS TEA(OHOM BO BPeMsi IPO3LL
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TEXHOMNOrW BECTIPOBOAHOI CBA3M
BLUETOOTH W WI-FI

Bluetooth — 310 TeXHOAOTHS IOCTPOEHHsI GECIIPOBOAHOM NePCOHAAL-
Hoit cetn (WPAN), paspaGorannas rpynmoit Bluetooth Special Interest
Group, ocrosanHo# xoMnanusmu Nokia, Ericsson, IBM, Intel u Toshiba.
Ee neAb — AAGTh OAB3IOBATEASIM BO3MOXKHOCTH 6e3 KaGeAeil COBAHHATL-
€l C Pa3AMMHEIMH BBIYHCAHTEABHBIMH M TEACKOMMYHHKAI[HOHHBIMK
ycrpoiicrsamu. TexHoAorns paauocessu Bluetooth sBAsieTcs MEXAY-
HAPOAHBIM CTAaHAAPTOM KOMITAKTHOTO M HEAOPOTOTO BHAA COCAHHEHHS
NOPTaTHBHEIX YCTPOMCTB, @ TAKKe CPEACTBOM BHIXOA@ B MIHTepHeT.

Ha3ssanmne npoMcXOAHT OT MMeHH KopoAs Aanun Xapaasaa I Cune-
3y6oro, xusurero 8 X B. H CyMeBIIEro 0GbeAMHUTE PasAPOGACHHEIE
vacTi CraHAuHaBHH. [T0-aHFAMHCKY NPO3BHINE KOPOAS 3BYYHT Kak
«Bluetooth». CriycTst AGCATH CTOACTHI MIBEACKast KoMnaHus Ericsson
BEIGPaAa 3TO MM AASL HOBOJ TEXHOAOTHH KOMMYHHKAIMHA, IPH3BAHHOM
OGBEAMHHUTH Pa3SAMYHBIE TeXHOAOTHH TaK e, KaK XapaAba OGBEAHHHA
HapOAB! Ha TePPHTOPHH CKaHAMHABHH.

OcHoBHas 3apaua Bluetooth COCTOMT B TOM, YTOGH MCKAIOYMTE
TPOBOAHEIE KAHAABI CBS3M TPH noAkalouernu K MK nepucepnitbix
ycTpoicts. Bluetooth-ycTpoiCTBa — 3T0 MHHHATIOPHBIE NEPEAATIHKH,
paboratomme B ISM-ananasoue (Industrial, Scientific and Medical band)
Ha "acrore 2,45 I'Tu. Vix oOGbIMHEIT PaAHyC ACHCTBAS — OKOAO 10 M.
Bluetooth-ycTpoiicTBa cniocoOGHE MCKATh M YCTaHABAMBATH CBS3b APYT
€ ApyroM Ge3 BMeIlaTeAsCTBa NOAb30BaTeAst. Koraa ABa Takux ycTpoit-
CTBa OKA3KIBAIOTCS PAAOM, OHH @BTOMATHYECKH «AOTOBAPHBAIOTCS»
06 yCTaHOBAGHHMH CBs3H. [TpH 3TOM B TeUeHHe HECKOABKHX CEeKyHA 06-
pasyeTcss MHKPOCeTh (MMKOCeTh), HAK TaK Ha3biBaeMOe IepPCOHAABHOe
cereBoe npocrpaHcTso (PAN). B mukpocern PAN-ycTpolicTBa CoeAn-
HSIOTCH Ha BBICOKO#H CKOPOCTH C HCTIOAB30BaHHEM CeTeBOr0 MPOTOKOA
Ges npumenenns KaGeAeli. B HEKOTOPBIX CAyHasiX COGAHHEHHE YCTaHaB-
AMBAETCS MEXKAY ABYMSI YCTPOWCTBAMH, B ADYTHX — HMEeTCS BO3IMOX-
HOCTh OGBEAHHEHHS B AOKAABHOE CeTeBOe MPOCTPAHCTBO HECKOABKHX
O(HCHBIX KOMITBIOTEPOB.

Bluetooth-ycTpoiCTBa HCTIOAB3YIOT AASI CBSI3H YaCTOTHEIN AMANa30H
ISM, KoTOpELIit 3ape3epBHpoBaH B GOABLIIHHCTBE CTPAH AAS MaAOMOMI-
HBIX PAAMOYCTPOHCTB HeGOABIIOTO PaAHyca ASHCTBHS, He TPeGyIouIX
AMIEH3MPOBAHHS: IACKTPOHHLIX KAIOUEH AAS rapakKHBIX BOPOT, Gec-
TPOBOAHBIX TeAe(hOHOB, IPUGOPOB AAS IPHCMOTPA 38 ACTEMH.

OAHMM M3 TAABHEIX MPEUMYIIECTB TeXHOAOTHH Bluetooth sBAsieTcst
BO3MOXXHOCTh COBMECTHO# paborsl Bluetooth-ycrpoiicTs Ge3 B3aumo-

ACHCTBHS C APyTHMH NpuGopaMu, He NPeAHa3HAYeHHBIMH A KOMMY-
HuKauuit. [ToTOK AGHHEIX MeXAy Bluetooth-yctpoicTBamu 3amugpo-
BaH. Kpome TOro, 04eHb KOPOTKHMIl CHTHAA W IPOM3BOABHEIE CKaYKH
B IpeAeAaX MHMPOKON MOAOCH 4aCTOT 0GeCeyuBaloT NPAaKTHYECKYIO
JHeBO3MOXHOCTb «IPOCAYIIMBAHMS» CUIHAAA.

Tak Kak Bce mpuGOpE! Bluetooth aBTOMaTHYECKH HAXOAAT APYT APYTa,
OHHM AOAKHEI OBITE B COCTOSHHH OIPEAGAHTH, C KaKHM IPHGOpPOM CBsi-
3BIBaTHCSH, @ KAKOA MIHOPHPOBaTh. Bluetooth-CTaHAAPT MPEAOCTaBASIeT
TIOAB30BaTEeASIM BO3MOKHOCTb HACTPOUTH GPS-NIpHEMHHUK U KOHTPOAED
KaK «AOBEpeHHEIe YCTPONCTBa», OHM MOAYHaT BO3MOKHOCTL COGAHHE-
HUS, IPH TOM, 9TO AlOGBIe Apyrue Bluetooth-npuGops! B 30He AeHCTBHs
cBsA3K GyAyT HTHOPHPOBATECH.

Wi-Fi (Wireless Fidelity) — craHAapT GecipoBOAHOM (Paano)cBsiau,
KOTOPEI OGBEAMHSIET HECKOABKO MPOTOKOAOB ¥ HMeeT OHIHarbHOe
nauvenosanue IEEE 802.11 (Institute of Electrical and Electronic Engi-
neers — MeXAYHAPOAHO# OpraHH3aIiH, 3aHUMAlOeHCst pa3paGoTKoM
CTaHAAPTOB B OBGAACTH 3AEKTPOHHBIX TEXHOAOTHIA).

IEEE 802.11 — HaGop CTaHAAPTOB CBSA3M AASl KOMMYHMKALHH B Gec-
TIPOBOAHOI AOKAABHO# CeTeBO# 30He YaCTOTHBIX AMana3oHos 0,9; 2,4; 3,6
1 5 [Ty, HassBaembiit Wi-Fi. BpeHa « Wi-Fi» IDEAAOIKeH U IPOABHIaeTcst
oprauusanuei Wi-Fi Alliance.

CraHAApT NOCTOSHHO COBepIIeHCTBYeTcsi. OAMH U3 NePBLIX BHICO-
KOCKOPOCTHBIX CTaHAApPTOB GecnpoBopHsIX cereit — IEEE 802.11a —
OnpeAeAsiA CKOPOCTh NepeAaus A0 54 MGHT/c u uMea paGounit Ana-
nasoH — 5 [Tu. Beimepmmit Aaaee cranaapt IEEE 802.11b npeaycma-
TPHBaeT HCTIOAB30BAHHE HeAHIIEH3NPYeMOro AHana3oHa 4acror 2,4 I,
CxopocTs nepepaun — Ao 11 MGut/c. Aoaroe spems IEEE 802.11b Guia
PacnpOCTPaHeHHBIM CTAHAAPTOM, Ha Ga3e KOTOPOro GHIAO NMOCTPOEHO
GOABIMHCTBO GECIPOBOAHBIX AOKAABHEIX ceTeil. BnocaeAcTBHH ero
MecTo 3aHAA craHpapr IEEE 802.11g, mOCTeNEHHO BhITECHAEMBIH Bhl-
‘cokockopocTHeM IEEE 802.11n.

Cranpapr IEEE 802.11n npeaycMaTpHBaeT HCIOAb30BaHHE AManaso-
Ha yactor 2,4 [Ty, obecnegnBas CKOpOCTb coeprHenus A0 600 M6ut/c,
NOBBILIAs CKOPOCTH MIePEAGYN AGHHEIX IPAKTHYECKH BYETBEPO 110 CpaB-
HEHMIO C yCTPOMCTBaMH CTaHAAPTOB 802.11g NpH YCAOBHH HCNIOAB30BA-
Hus B pexxume 802.11n ¢ Apyrumu ycrpoiicrsamu 802.11n. Kpome Toro,
OH rapaHTHpYeT 0OPAaTHYIO COBMECTHMOCTS CO CTaHAapTOM 802.11b.
Yerpoiicrsa 802.11n paboraior B Ananasosax 2,4...2,5 uaun 5,0 I,

Sapom GecnipoBoaHO# cetnn Wi-Fi iBAseTC Tak Ha3blBaeMasi TOYKa
Aocryna (Access Point), KOTOpasi IOAKAIOYATCA K KaKoi-AHG0O Ha3eMHOH
ceTeBoii MHGPACTPYKType (Hanpumep, opuckoil Ethernet-cetn) u oGe-
CrieyMBaeT MepeAaty PAAHOCHTHAAA, KaK NOKa3aHo Ha puc. 8.8, a. O6by-
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TOYKa AOCTyTIa COCTOHMT W3 NIPUEMHHKA, NIePeAaTIMKa, HHTepdeiica
MOAKAIOYEHHS K IIPOBOAHOM CeTH M MPOrpaMMHOro oGecrneyeHus
00paGoTKn AaHHEIX. [TocAe MOAKAIOUEHHSI BOKPYT TOYKH AOCTYNa
pasyercs TeppuTopusi paarycom 50... 100 M (ee Ha3BIBaOT XOT-CIIOTOM
30HO# Wi-Fi), Ha KOTOPO# MOXKHO MOAB30BAaTHCS GECIPOBOAHON
. AAst TOTO YTOOBI MOAKAIOUMTBCS K TOUKE AOCTYNA, HOYTOYK HMAH
APYTO€e MOGHABHOE YCTPOHCTBO, ocHamenHoe Wi-Fi-apanrepoM, Aoax-
0 POCTO NONACTh B PAAMYC ee AeiicTBus. Bee AeiicTBus 1o onpeae-
HUIO YCTPOMCTB M HacCTPOHKe ceTH GOABIIMHCTBOM ONepalMOHHbBIX
CTeM NMPOM3BOAATCA aBTOMaTH4eCKH. ECAM NOAB30OBaTeAb NMONAaAaeT
(OBPEMEHHO B HeCKOABKO Wi-Fi-30H, TO HPOHCXOAHT HOAKAIOYEHHEe
K TOYKe AOCTyna, obecrneuynBaiomen caMblit MOIHBIA CUrHaA. Bpems
OT BpeMeHH NPOH3BOAHTCS IPOBEPKa HAAHUMS APYTHX TOUEK AOCTYTIa,
B CAy4ae, €CAH CHIHAA OT HOBO# TOYKH CHABHEE, YCTPOHCTBO [eperoA-
KAIOYaeTcst K Heil, HACTpanBasich aGCOAIOTHO MPO3PavHO M HE3aMeTHO
AASL BAGAGABILIA.

OAHHM H3 PA@BHBIX AOCTOHMHCTB AI060# Wi-Fi-ceTH siBAsieTCs BO3-
MOXXHOCTB AOCTyNa B MIHTEpHeT A\ BCeX ee MOoAb3oBaTeAel, KOTO-
pasi oGecneuHBaeTcsi AMGO MPAMBIM MOAKAIOYEHHEM TOYKH AOCTyNa
K MiuTepreT-KkaHaay (puc. 8.8, 6), AGO NoAKAIOYEHHEeM K Heil Alo6oro
cepsepa, coeaAuHenHoro ¢ Murepser (puc. 8.8, B). B o6oux cayuasx
MOGHABHOMY TIOAB30BATEAI0 HE HYXKHO HHYEro CaMOCTOATEABHO Ha-
CTpamuBaTh — AOCTaTOYHO 3aIycTHTh Gpaysep u HabGpaTh aApec Kako-
ro-An60o UHTepHeT-caitra.

HeckoAbko ycTpoicTs ¢ nopaepxkon Wi-Fi MoryT coepuHsaThCS
APYT C ADYTOM HanpsiMylo (CBS3b YCTPOMCTBO — YCTPOHCTBO), T.e. Ge3
HCINOAB30BaHMSA CEeNMaAbHON TOYKH AOCTyTa, 06pasys HeKoe nopobue
AOKaABHOM CeTH, B KOTOPO#H MOXKHO OOMeHHBAThCs (haiaaMy, HO B 9TOM
CAyYae OrpaHMYMBAaeTCs YHCAO BUAMMLIX CTaHIMM.

OcHoBo# nonyAsipHOCTH GeCpoBOAHOI# TexHoAoTHH Wi-Fi aBAsieTcst
ee aKTHBHas MOAACPIKKA MHPOBBIMH NPOM3BOAMTEASIMH. [TouTH Be co-
BpEeMeHHEIe MOAGAH HOYTGYKOB, a TaKKe MOAGAH COTOBBIX TeAe(hOHOB,
CMapT(OHOB K MHOTHX Nepu(epHIHLIX YCTPOHCTB KOMILIOTEPa OCHa-
maiorca Wi-Fi-apanrepamu.

coeAunenye

Touxa

IEER cnyTHVIKoBbIE CUCTEMBI CBRAN

Puc. 8.8. Mopknioverue cetw Wi-Fi:

a — K oducHof Ethernet-ceru; 6 — npamoe noAKAlowenme K MiTepuery; 5 — vepes
cepuep, coeannenni ¢ Mireprer

CnymruKoBas CBA3b — 5TO BUA PAAMOCBSI3H, MCTIOAB3YIOUIHI HC-
KyCCTBEHHBIE CITyTHHKH B Ka4eCTBe PETPaHCAATOPOB. OHa OCyIecTBAS -
©TCsA MEXKAY 3eMHBIMH CTAHIUSIMH, KOTOpble MOTYT GBITh Kak CTalMo-
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HAPHBIMH, TaK H NePeABIKHBIMI. CeTH CIyTHUKOBOM CBA3M 06AaAa0T
TOPeHMYINeCTBOM NepeA APYTHMH CHCTEMaMH CBS3H: CIYTHHKOBajy
CBA3b HE UMEeT OrPaHNYeHMI 110 NPUBSA3KE K MECTHOCTH M OXBATHIBaeT
MECTHOCTH, TA€ IOCTPOGHHE APYTHX CHCTEM CB5I3H HePEeHTabeABHO HAK
HEBO3MOXXHO: MOPCKHE TPaHCTIOPTHBIE MArHCTPAAN, HE3aCeAHHBIE HAY
MaAO3aCeACHHBIE TEPPUTOPHH (B YaCTHOCTH, CEBEPHEIE TEPPHTOPHY
Poccun), B MecTax pasphisa Ha3eMHOI HH(PACTPYKTYPEI TEACKOMMY-
HHUKaLHi.

Maest TaKoil CBSI3M NPHHAAASKHMT QHPAHICKOMY Y4eHOMY ApTypy
Kaapky, KoTOpHIif eme B 1945 I. TPEAOKHA CO3AATE CHCTEMEI CITyTHH-
KOB CBSI3H Ha reoCTaljHOHapHEIX op6uTax. B 1950-x IT. ero uaen Havarn
BOTAOWIATECS B KH3HbL — CCCP 3anyCcTHA MepBHIf HCKYCCTBeHHEI
CHYTHHK 3eMAM ¢ paAnoanmnaparypoit Ha 6opry. A B 1965 r. mosBHACs
TepBELil HACTOSIIMIE CIIYTHUK CBA3M «MOAHMS-1»,

B 3aBHCHMOCTH OT BHAA IPEAOCTABASEMEIX YCAYT CETH CITyTHHKOBOJ
CBA3M MOJKHO Pa3AGAHTE Ha CACAYIONIHE KAACChI:

= peuesas (papuorereOHHAS) CBSA3b;
TaKeTHas NepeAaya AAHHBIX;

L]
® OnpeAeAeHHe MeCTOINIOAOKeHHUs NoTpeGHTeAei;

TeAeBellaHue.,

Paguomenregpornasn cBA3L NCTIOAB3YET TPOTOKOAE! LHMPOBOI nepe-
AQuH COOOIIEHNMI, YAOBACTBOPAIOIINE MEKAYHAPOAHBIM CTaHAAPTaM
Ha CIYTHUKOBYIO CBSi3b. B wacTHOCTH, mepepaya cooBIIenuit AOAKHA
OCYIIECTBAATBCS B PEAALHOM MaciiTabe BpeMEHH, 3aAepXKKa CHTHa-
Aa He AOAKHA mpeswmath 0,3 ¢, HEAOIYCTHMO MpepLIBaHKe ceaHca
CBA3M.

OGecneyenue nepeuncACHHBIX TpeGOBaHMIT (DOPMUDYETCs MOCPeA-
CTBOM BEICOKOTOYHOH CHCTeMBbI ODHEHTAIIMH CITYTHUKOB AASl YAGPKaHHs
Ay4a QHTeHH B 3aAAHHOM HallPaBACHUH, AOCTATOYHBIM AAS CIAOLIHOTO
(HenpepLIBHOTO) MOKPHITHS 30HB OGCAYKMBaHHS KOAHYECTBOM CITYT-
HHMKOB B CHCTeMEe M KOAHYECTBOM MHOTOAYYEBBIX AHTEHHBIX CHCTeM
(paGoraiouux Ha yacrorax 6oaee 1,2 ITiy), AOCTATOYHEIM KOAHYECTBOM
HA3eMHBIX Y3AOBBIX (LIAIO30BBIX) CTAHIMIA.

Cucmembl naxemuoil nepegauu ganHbX 0GeCTIeYNBAIOT nepepaavy
AIOGBIX AAHHBIX B IH(POBOM BHAE: TeACKCHBIE, (DaKCHMHABHEIE COOBIIe-
HUS, KOMIBIOTEPHBIE AAHHEIE U T.A. KaK npaBuAO, B TAKMX CHCTeMax
OTCYTCTBYIOT TPeGOBaHHSA K ONEpPaTHBHOCTH AOCTAaBKM COOGIEHMIl,
CKOPOCTB TePeAaYH COCTABASIeT OT eAHHHI] AO COTeH KHAOBaiiT B ce-
KyHAY. B HacTostee Bpems pasBepHYTH HECKOABKO CHCTEM MaKeTHO#
TePeAauH AAHHBIX AAS OPraHM3alMK AOCTYTa B UHTepHerT.

300

. AAs OTIpeAeAeHMst MeCTONOAOKeHHs aGoHenTa passepHyTa GPS-
ucremMa Ha Gase ciyTHHKOBO# rpynmuposks TAOHACC/HABCTAP.
npaBuAO, GPS-CHCTeMa HCTIOAB3YeTCS B POMBIIIACHHBIX W BOGH-
HEARX — AAS OTIPEACACHMS KOOPAMHAT MOPCKHX CYAOB, CAMOAETOB,
e3HOAOPOXKHHEIX M aBTOMOGHABHBIX TPAHCIIOPTOB CIELHUAABHOTO
HAUYEHWUs, B FEOAOTOPA3BEAOBATEABHBIX IKCIIEAMIIMAX 1 T.A.

CeTb CIYTHHKOBOTO TeACBEIIAHMs OXBATHIBAeT MPAKTHYECKH BCIO
TepPHUTOPHIO MATEPHKOB 1 HACUHTHLIBACT COTHH TEACBH3HOHHBIX KAHAAOB,
CrpynnMPOBaHHEIX 10 TeMAaTHKaM: HOBOCTH, CTIOPT, KyABTYPa, pasBAe-
'KATeABHOE TeAeBHAEHHME H T.A. [TOMHMO cepBHCa B BUAE M3OBITOYHOrO
KOAHYECTBA TEAEKAHAAOB AOCTOMHCTBOM CeTeli CIyTHHKOBOTO TeAeBe-
IaHus SBASETCS OXBaT MaAO3aCeACHHBIX TEDPHTOPHIA, TA€ OTCYTCTBYIOT
' (BBHAY X HepeHTaGeABHOCTH) PETPAHCASIIMOHHEIE CeTH TeACBeIaHMUs.
CTpyKTypa CITyTHHKOBEIX CHCTEM CBSI3H BKAIOYAeT B ce0si CAeAyiomme
cocragasiomue (puc. 8.9):
® KOCMHYECKHiI CErMEHT, COCTOALINHA 13 HeCKOABKHX CITYTHHKOB-pe-

Puc. 8.9. CTpyKkTypa CNyTHUKOBbIX CUCTEM CBA3N
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® Ha3eMHBIA CEIMEHT, COACPIKAUIHI LEHTP yNPaBACHHSI CHCTeMO,
IEHTp 3aIycKa KocMUYeckoro annapara (KA), KOMaHAHO-M3MepH-
TeAbHBIE CTAHIMM, LEHTD YNPAaBACHHS CBA3BIO M IIAIO30BBIE CTaH-
uuM;

®  [OAB3OBATeABCKMH (aBOHEHTCKHH) CerMeHT, OCYIeCTBASIONMIH
CBA3b IPH MOMOM[Y EPCOHAABHBIX CITYTHHKOBLIX TEPMHUHAAOB;

® Ha3eMHBIE CeTH CBSI3H, C KOTOPBIMHU Yepe3 HHTepdeic conpsaraioTcs
UIAIO30BBIE CTaHI[HH KOCMHYECKOH CBSA3H.

KocMHYeCKH CerMeHT NpeacTaBAsieT coG0# HECKOABKO CITyT-
HHKOB-DETPAHCASTOPOB, Pa3MelIeHHEIX PABHOMEPHO Ha ONPEACACHHBIX
opGuTax ¥ 06pasyloMX KOCMHYECKYIO IPYIIIHPOBKY.

KocMuueCKH# annapaT CBA3M COAEPXKHT: LEHTPaAbHBIA
POLECCOp, PAAHOIAEKTPOHHOE 0GOPYAOBaHHE, AHTEHHEIe CHCTEMBI,
CHCTeMbI OPHEeHTaIK 1 CTaGuAM3aIyK noAokenns KA B mpocTpascTse,
ABHIaTeABHYIO YCTAHOBKY M CHCTEMY SAeKTPOIHTAHMS.

B neasix oGecreyeHHst OTCYTCTBHS B3AMMHEBIX IIOMEX CHCTeM CITYTHH-
KOBOJA CBSI3M HCTIOAB30BAHHE YaCTOT H PaCIIOAOXKEHHE CITyTHHKOBBIX pe-
TPaHCASTOPOB PerAaMeHTHpYeTCsi MeXAYHapOAHEIM KOHCYABTaTHBHBIM
KOMMTETOM 110 PAAMO ¥ MeXAYHAPOAHEIM KOMHTETOM 110 PeruCTpPanuu
4acToT. AManasoHEl YaCTOT, BEIAGAGHHBIE [I0A THITLI CBsI3H (CM. puc. 8.9),
TIpUBeAeHB! B TabA. 8.2

B 3aBHCHMOCTH OT IapaMeTpOB OPOHUTHI CTYTHHKOB-PETPaHCASTOPOB
CIyTHHKOBBIE CHCTEMBI TOABHIKHON CBSI3H OAPa3ACASIOTCH Ha CHCTEMEI
GEO (reocTaumoHapHble HAH BEICOKOOPOUTaALHEIE) — BLICOTa OPOHTEL
0KOAO 36 ThiC. KM, LEO (Hu3Kasi opGHTa — IPHMEPHO A0 2 THIC. KM)
u MEO (cpeaHeBricOKast OpGuTa — 5 ThIC. ... 20 THIC. KM).

Awuanason Moaoca wacror, IMiy

i 1,452...1,500
1,61..1,71
S 1,93...2,70
340..525

5,725...7,075

Ku 10,70...12,75

12,75...14,80

Ka 14,40...26,50

27,00...50,20

CHCTeMEI Ha OCHOBE reocmayuoHaprbix cnymuuxos (GEO) u3-3a no-
CTOSHCTBA MX PACIIOAOKEHHS HaA OTIPEACACHHOM TOYKON MOBEPXHOCTH
3eMAH 0GAAAGIOT PSIAOM NPEHMYIIECTS P OPraHU3aIMH IA0GAABHOM
CBA3M:
= OTCYTCTBUE TepepHIBOB CBsI3M M3-3a B3aMMHOTO nepevemenus KA

M TIOAB30BATEABCKOTO TEPMHHAAA BO BPEMsi CEaHCa CBA3M;

® OXBarT CBA3bI0 95 % NOBEPXHOCTH 3eMAM CHCTEMOH, COCTOsILeH BCe-
T'O U3 TPEX reoCTalMOHAPHBIX CITHUKOB;

»  OTCYTCTBHE HEOGXOAMMOCTH B OPraHH3AlMK MEXKCITYTHHKOBON CBsi-
3 (B OTAHYME, HANPUMEP, OT HU3KOOPOUTAABHBIX CHCTEM).
CHCcTeMBI CITYyTHHKOBOH CBA3M Ha OCHOBE reOCTallHOHAPHBIX CIIyT-

HuKoB Inmarsat, Intelsat, Eutelsat co3paHBEl MEKAYHaPOAHEIMH KOH-

copuuyMamu. B 9acTHOCTH, TEXHHUECKHe CPEACTBa Inmarsat akTHBHO

WMCMOAB3YIOTCH AASL PASAMYHBIX BUAOB CBA3H (TeAedonuUs, TEACKC,

nepeaava AQHHEIX) € IPHOPHTeTaMH GRACTBHSE M OGBIYHBIM A5 KOMMep-

weckoit cBa3n. Yepes Inmarsat Taxke 06ecnedaHBalOTCs COGAMHEHUS

C Pa3sAMYHBIMH CIIEIMAABHBIMH CAYKGaMH (MEAMIIMHCKAsS KOHCYABTAI{Hs

M TIOMONB, TEXHHUECKast MOPCKas oMok, Murepuer u Ap.). Cucrema

Inmarsat MCIIOAB3YeTCS TAKIKE A IEPeAA M AGHHEIX M5t KOPPEKTHPOB-

KM SAeKTPOHHHLIX KapT, B CHCTeMaX MOHHTOPHHIA CYAOB.

Pa3paGoTaHO HECKOABKO POEKTOB IIPUMEHEHHS! CITyTHHKOBBIX GEO-
cHCTeM A\ OBecTieyeHus ePCOHAABHOM CBA3N. OTo npoexTst APMT
(Asia Pacifik Mobil Telecommunications), ASC (Afro-Asian Satellite
Communications), ACS (Asia Cellula Satellite)  Ap. X oTAuauTeAbHas
0COGEHHOCTB — NPHMEHEHHE CITyTHHKOB-PETPaHCASTOPOB € GOABIIMMH
(AuameTpoM 12 M 1 GOAee) MHOTOAYYEBLIMH aHTeHHAMH.

B nocaeaHee AeCATHACTHE IIHPOKOE Pa3BUTHE NOAYIMAH CITyTHHKO-
BBIE CHCTeMEI CBSI3H, HCIIOAB3YIONIHE re0CTaljHOHaPHEIE CITYTHHKOBbIE
rpynnupoeki GEO ¥ CTanuoHapHEIe Ha3eMHbIe CTAHIMM C OYeHb MaAo#
aneprypoit antenn (VSAT — Very Small Aperture Terminal, Anametp
aHTeHH mopsiaka 1,5...1,0 M) B HX PasHOBMAHOCTDH USAT — craHuun
C yABTpaMaAoii anepTypoi anTenH (Auamerp Mexee 0,5 M). AHTEHHEI
anamerpom 0,5...0,6 M paborator B Ka-aAnanasoxe, 1,0...1,5 M — B Ku-
Amanasose, 1,2...1,8 M — B C-Auana3soHne. B aBOHeHTCKHX TepMHHaAAX
TMPUMEHSIOTCS: MAAOMOIIHEIE NIePeAATIHKH (5 ... 20 Br), camu TepMUHAALI
B GOABUIMHCTBE CAY4aeB MOTYT Pa3MellaThCs Ha TePPUTOPHH aGOHEeHTa.

BoamoxHocTH TexHOAOrHH VSAT orpomusl. CeTn Ha Gase coBpe-
MEHHBIX MYABTHMEAMAHEIX VSAT-TeDMUHAAOB CIIOCOGHEI IPEAOCTABHTh
OAB30OBATEASM IIMPOKHMIL CIIEKTP YCAYT, HauMHasl OT TeAeOHHOM | (pak-
CHMMABLHO CBSI3U ¥ 3aKaHYMBas NePeAaveil AAHHBIX, TPEAOCTaBACHHEM
Aoctyna k MHTepHeTy, OpraHu3alueil BAACOKOH(DEPeHIMil 1 TPaHC-
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Asduuedt BUAeonporpamM. VSAT-CHCTeME! LIMPOKO HCTIOAB3YIOTCS TIpH
CO3AAHMH KOPNIOPATHBHEIX CIYTHHKOBLIX CHCTeM CBA3H. CaMELit mpo-
CTOM BAPHAHT TaKOrO HCIOAB30BAHMA — IOCTPOCHHE KOPIIOPATHBHEIX
TeAePOHHEIX CeTel, a TaKXKe NOAKAIOYEHHe YAAACHHBIX aGOHEeHTOB
K CyIecTByloWei KopnopaTusHoii cetn uan cetn TOOIL Kpome Toro,
uMest HeGOABLIYIO CTOMMOCTh Ha3eMHBIX CTaHiul, VSAT-cucTeMul no-
3BOAAIOT AOCTAaTOYHO NPOCTO OGBHEAHHHTE YAQACHHEIE ADYT OT ApyTa
AOK3ABHEIE OOBEKTHl B EAHHYIO CETh NEPEAYH AGHHBIX CO CKOPOCTHIO
obGmeHa nopsiaka 2 M6ut/c u 6oaee.

Tunusol VSAT-CHCTeMO SIBASETCS IPHHAAAEKAIIAs POCCHACKOMY
OAO «Tasnpom» cucrema «SImaa». Ha Hauaro 2015 r. B sKCayaTanun
HaXOAMTCSt OPOGUTaALHAS TPYIINHPOBKA M3 YETHIPEeX CITYTHHKOB («SIMan-
202», «fImaa-300K», «SImar-401» u «Smar-402»), oGecneunBaomas
TPEAOCTaBACHHE YCAYT CIIYTHHKOBOM CBA3H (TeAGBHACHME, TeAeOHHS,
nepeaaya AAHHBIX, IPEAOCTaBAeHHe AOCTyTa K MHTepHeTy) B uHTepecax
OAO «la3npom», a TaKKe POCCHACKHX ¥ 3apyGeKHEIX KAHEHTOB.

K Huskoop6umarbnbiM cnymHuxossiM cucmemam (cucremur LEO)
OTHOCSTCS TaKHe, AASL KOTOPBIX BEICOTa OPGHTE! HAXOAMTCS B IIPEACAAX
700...2000 k», Macca KA — a0 500 xr, op6HTaAbHAS IPYNIHPOBKA —
OT EAMHHI| AO AGCATKOB CIYTHHKOB. AASl OXBaTa CBA3bI0 GOABIION
TEPPHTOPHH 3eMAM HCIIOAB3YIOT HECKOABKO TIAOCKOCTel 0p6uT. Boaee
KOPOTKHE AMHMM CITyTHHKOBOJ CBS3H «BBEPX» H «BHH3» Yepe3 HH3KHe
OpOHUTH B CPaBHEHHH C reOCTalHOHAPHEIMH 0GECTIeYHBAIOT MeHbIIee
ocAabAeHMe CHTHAAA M BpeMs 3anasAkiBaHMS curHaAa. Kpome Toro,
OHH [I03BOASIIOT OXBaTHTh PUNOASPHEIE PAHOHEI (C MOASPHBIX OPOHT).

Kaxapiit M3 COYTHUKOB IPYNNMPOBKH MMEeT OTPaHHYEHHYIO 30HY
OBGCAY)KMBaHHS, M MS TAOGAABHOTO OXBaTa HEOGXOAMMA CBS3b MEKAY
HuMH. OHa oGecneynBaeTcs PasHLIMH CIOCOGaMH B PA3HBIX IPOSKTAX.
B opaux (Iridium) — ¢ IOMOIIBIO AMHMI PAAMOCBS3H B KOCMOCE, B APYTHX
(Global Star) oGecneuena HesaMeTHas A5 IOAB3OBATEAS HeNPePLIBHAS
ABTOMATH3MPOBAHHas NepeAaya aGOHeHTa OT Ayua K Aydy M OT CITyTHH-
Ka K CHYTHHKY IIPH AOCTAaTOMHO GOABIIOM YHCAE HA3eMHBEIX CTAHIHIA.

CnyTHHK B CHCTEME HU3KOOPOHTAABHOI CBA3H ABHIKETCS CO CKOpO-
CTBIO 0KOAO 7 KM/C. [TepHoA, B TedeHHe KOTOPOTO ero MOXXHO HabAIO-
AQTh M3 HEKOTOPOW TOYKH NOBEPXHOCTH 3eMAM (BpeMsi BHAMMOCTH),
He npesbimaer 14 MuH. [locae 3TOro CIYTHHK «YXOAUT» 33 AMHMIO
TOPH30HTa.

AAst NOAAPKAHUS HENPEpPLIBHOM CBA3M (HanpUMep, MpH TeAe-
(hoHHOM pa3roBope) HeOGXOAHMO, YTOGH! B TOT MOMEHT, KOTAA NIepBEIi
CIYTHHK NIOKMAGET 30HY 0GCAYKMBaHHS, €T0 3aMEHsIA BTOPO, a IIOTOM
TpeTHit. ITO NOX0XKe Ha COTOBYIO TeA(DOHHYIO CBA3b, TAE POAL Ga30BBIX
CTaHLMH BHIIOAHSIOT CITyTHAKH.
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Aast obecrieyeHus CBA3bIO aGOHEHTOB He TOABKO B 30He BHAUMOCTH

oaHOro KA, HO 1 Ha BCeil TePPUTOPHH 3eMAH COCEAHHME CITYTHHKH AOAXK-

HBI CBA3LIBATECH MEXKAY COGO, epeAaBas APYT APYTy MH(OpMAIHIO.

HuskoopGHTaAbHEIE CHCTeMbl 06eCTIeYHBAIOT BO3SMOXKHOCTE NPEAO-
CTaBAGHUSI YCAYT NEPCOHAABHOM CBsA3H, BKAIOYAs paanoTereOHHEIH
0GMEH U CBA3b C OABHKHBIMH OGBEKTaMH C HCIIOAL30BAHHEM CPaBHH-
TeABHO MAAOTabapHTHLIX aGOHEHTCKHX TePMUHAAOB. CTOMMOCTS YCAYT
TOABHIKHOJI CBA3M C oMomEio cicreM LEO OKa3hlBaeTcs B HECKOABKO
Pa3 MeHBbIle AHAAOTHYHBIX YCAYT, TPEAOCTABAAEMEIX Ne0CTalHOHAPHE!-
MM CHCTeMaMH, GAAropapsi HCIIOA30BAHMIO HEAOPOTHX aGOHEHTCKMX
CTaHIMil U MEeHee AOPOTOCTOSWIEro KOCMUYECKOrO CerMeHTa.

HHM3K0OPGHTaABHEIE CHCTeMBI TIO3BOASIOT 00€CTeyHTh Gecnepeboi-
HYIO CBA3b C TEPMHHAAAMH, pasMeleHHBIMH B AK06Goi TouKe 3eMAH,
M NPaKTHYECKH HE MMEIOT aALTEePHATHBEL NPH OPraHH3aLuH CBA3H
B persoHax co caabopa3BHTOH MHPPACTPYKTYPO CBA3H H HU3KOH
TAOTHOCTBIO HaCeACHHS,

K 9MCAy HU3KOOPOUTAABHEIX CHCTEM OTHOCHTCS CHCTeMa CITyTHH-
KoBoit cBsi3u Iridium, Co3paHHAs MPH COTPyAHMYecTBe SnoHuM, CIIA
1 Poccun. B paspabarsiBaeMOM NPOEKTe BHaYaAe IPEAYCMaTPHBAAOCH
MCIIOAB30BaHMe 77 CIyTHHKOB (HMEHHO MO3TOMY MPOEKT MOAYHHA Ta-
KOe Ha3BaHHe: MPHAMYM B TaGAune MeHAeAeeBA SABASETCS CEMBACCAT
CeABMBIM IAEMEHTOM).

K 2008 r. opGuTarbHas rpynnuposKa Iridium HacunTeiBara 66 crryT-
HMKOB, 06palAIONMXCs BOKPYT 3eMAK 10 11 opOuTaM Ha BLICOTE NPH-
MepHO 780 KM €O CKOPOCTBIO *27 000 kM/4. CucTeMy UIHPOKO HCHIOAB3YeT
Musncrepcrso 06oporsi CLUA. Cpeant THUHYHLIX HOAB3OBaTeACH —
MOPCKOE CYAOXOACTBO, aBHALMS, He(pTAHAsA OTPACAL, TOCYAAPCTBEHHEIE
OpraHsl; @ TAKJKe yueHble i yTelleCTBeHHHKH.

B cocraB OpOMTaABHOM IPYNIMPOBKH HU3KOOPOHTAABHOM raoBanb-
HOM CHCTeMEI CIYTHMKOBO#M cBsian Globalstar BXOAAT 48 CIyTHHKOB-
PeTPAaHCASTOPOB, Pa3MelleHHEIX Ha BOCEMH KPYTOBLIX op6uTax (o
eCTh CIYTHUKOB Ha KaXAO#).

BricoTa OpGHTE A CpegHeopGumarhbix cucmen (MEO) koaeGaeTcs
B IPEAEAAX 5 ThIC. ... 20 ThIC, KM, Macca KA npessiuaer 11, a opbuTarL-
Hast TPYTINMPOBKA COCTABASIET OT EAMHHI| AQ IPUMEPHO ACCATKOB CITYTHH-
KOB. [TpeuMyIIIeCTBO CPEAHEBBICOTHOM OPOMTHI [0 CPABHEHHIO C HHU3KOH
COCTOMT B TOM, 4TO NMEpPBasi ACJKUT MEXAY PaAMALMOHHBIMU NOSCAMH
3eMAH, B TO BpeMs Kak BTOpas — BHYTpH mepsoro nosca. IToaromy
CPOK CAYXKOBI AASE CHCTEM MEO — 15 aer, pat LEO — 5...7 aer, uto
CYUIECTBEHHO BAMSAET Ha X CTOHMMOCTE. B cucreme MEO Aast TOAHOTO
NOKPHITHS 3eMAH HeOGX0AMMO 10... 12 CIyTHHKOB. TNepBOHAYAABHO A
0BCAYKMBAHHS HECKOABKHX PErHOHOB AOCTaTOYHO IIECTH CIyTHHKOB,
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4TO MO3BOASIT 0GECTIeYNTh 3alyCK CITYTHHKOB CBA3H H pasBepTeIBaHKe
cucremst MEO ropaspo Geicrpee, uem cucrems: LEO.
CaMsiii KDYIHEIA M3 TAKUX TPOEKTOB — CHCTeMa Odyssey, punan-
cupyemas komnanuei Teleglobe. B npoekre 3aaeiicTBoBans: 12 CpeAHe-
OPGHTAABHBIX CITYTHHKOB AAS 0GecreqeHus ABYXKPATHOTO MOKPHITHs
HACeAeHHBIX Pa#oHOB 3eMAu. KaXABlii CYTHUK BHAMT OKOAO !/4
3@MHOTO Wapa. 3eMHO CerMeHT OpPraHH30BaH B BHAE FAOGAABHOI ceTH
«Oppucceit» (Odissey Global ‘WAM) u ucnoassyer apxurexrypy GSM.
AAsi OpraHM3aLMK NIePCOHAALHOM CITYTHHKOBOJ CBA3H TIPUMEHSIOTCS
NEPEHOCHbIE NEPCOHAALHEIE CNYMHUKOBbIE U MOGUALHbIE MEPMUHAALL.
AaHHEIE TEDMHHAAB! CIOCOGHE! YCTaHABAMBATBH CBS3b MeXKAY aGOHeHTa-
MH 32 2C, KaK H B CHCTeMe COTOBOI cBA3H. ConpsiKeHue CIYTHHKOBOrO
TeAeOHa C CeTAMMU COTOBOM CBSI3M OGECTIEUMBACT AOTIOAHHTEABHOE
ycTpoiicTBo — SIM-KapTa.
CnymHuKoBble HABUTGYUOHHBIE CUCIMEMb! TIPEAHA3HAYECHBI:
® Al HAaBMTaUMOHHOTO OGeCIIeYeHUs ACTaTeABHEIX alNapaTos, pas-
AMMHBIX TPAHCTIOPTHBIX CPEACTSB, TYPHCTHYECKHX IPYII;

® MEeCTOONDPEACACHHS NIPH IeOAe3UYECKHX M FeOAOTHYECKMX M3BICKa-
HHUAX, B TONOrpaduy, ruaporpaum; obecneyenns AeSTeABHOCTH
CNAcaTeABHEIX CAYXKG, CAYKG CKOPO# IOMOLIH, IOAHIIHK;

® ONpeAeACHHS KOOPAHHAT IPU NPOKAAAKE TPACcC, AOPOT.

B Mupe cymecTsyior ABe CIIyTHHKOBEIe HaBHTAIMOHHEIE CHCTEMbI,
obecreqnBaloLIie MOAHOE i GecriepeGoiHOE IOKPHITHE 3eMHOTO mapa:
amepukaHckasi GPS (Global Positioning System — cuctema rAo6aAsHOTO
MO3NMMOHUPOBaHHS) K oTevecTBeHHass TAOHACC (raoGaAbHast HaBura-
{HOHHAs CTyTHHKOBAs CHCTeMa), IPHHIMITH TIOCTPOCHHS], apXHTEKTypa
M 3aAa4H KOTOPEIX GAH3KH APYT Apyry. GPS u TAOHACC crpoekru-
POBaHbLI IPUMEPHO B OAHO ¥ TO JKe Bpemsi — B 1980-e rr. OtAnvatorcs

CHCTEMEI TOALKO TeXHHYECKMMH NapaMeTPaMH W KOHCTPYKTHBHEIM
HMCTIOAHEHHeM:

= BLIGpaHHOe HAKAOHEHHe OpGHT A%t cryTHIKOB TAOHACC oBecrie-
SHMBAET AyvlIHe BHIXOAHEIE XapaKTepHCTHKH Ha TeppuTopum Poc-
cun, EBPOIILI 1 B CEBEPHBIX MMPOTAX, a y cHcTeMb GPS — Ha Tep-
puropuu CLUA u B mupoTax, GAM3KHX K I0KHEIM;

= pabovas 30Ha GPS — NOBepXHOCTh 3eMAM M OKOAO3EMHOEe npo-
CTPAHCTBO AO BEICOTH 3000 kM, TAOHACC — A0 2000 Kn;

® Pa3sAMYHBI CTPYKTYPhI HABUTAUMOHHBIX CHTHAAOB M HABUTALMOHHEIX
coobuwenuit cucrem GPS u TAOHACC.
OCHOBHO# IPHHIMN HCTIOAB30BaHMS CHCTeME! GPS — onpepeAeHne

MECTONOAOKEHHS ITyTeM H3MePeHHs! MOMEHTOB BpeMeHH NpHeMa CHH-

HU3UPOBAHHOTO CUTHAAA OT HaBUTALMOHHBIX CWHA

MTeAS A
Cny'mulq;nan rpynnupoeka cucremst NAVSTAR oGpauaercs Bo-
KpyT 3eMAH 110 IECTH OPGUTAABHEIM AOCKOCTSM Ha BLICOTE OKOAO
20,2 THIC. KM, COAGPKAIIMX B IITATHOM PEXHUME 110 YeTHIpe CIyTHHKA.
M3anavansHo npoekt GPS GbiA HaPaBACH Ha BOGHHBIE LEAH, HO B Ha-
crosimee BpeMsi GPS IIMPOKO HCHOAB3YIOT B IPaXKAQHCKHX neA::.
GPS-IpHEMHHKH PEAAATAIOT MHOTHE MPOM3BOAMTEAH JAEKTPOHH! e,
MX BCTPaMBAIOT B MOGHABHBEIE TeAeOHBI, cMapThOoHH, Hapy\l::e
aAeKTpoHHBIE Hachl. [ToTpeGuTeAsM TaKKe npeMaram-'rm pasamyl
YCTPOHCTBa ¥ IPOTPaMMHEIe MPOAYKTHI, TIO3BOASIOLIHE:
®  BHAETH CBOE MECTOHAaXOKACHHE Ha IACKTPOHHOH KapTe;
= uMelomMe BOIMOKHOCTL MPOKASABIBATE MAPLIPYTHL C YYETOM A0~
POXKHEIX 3HAaKOB, IPOGOK;
®  MCKATh Ha KapTe KOHKPETHbie AOMa M YAMIIBI, AOCTONPHMEHATeAR:
HOCTH, Kade, GOABHHIIE, ABTO3ANPABKH ¥ NPOiHe o6beKTE HHppa-

CTPYKTYPEI.
Cucrema TAOHACC umeer opGHTeAbHYIO IPYNITHPOBKY B IITATHOM
cocrase 24 KA, ABHIKyIMXCSl HAA TOBEPXHOCTBIO 3eMAM B TPeX op6u-
KOCTSIX Ha BEicOTe 19,4 THIC. KM.
TmCyH:xe:rAs‘;Cw HaBuranuonHas cucrema Espocoiosa «Galileo» v 3any-
1eHHast B 9KCNAYaTaluio ¢ sHBaps 2013 r. KuTaiickas «BaiAoy» (BD),
a TakKe STIOHCKast «QZSS» u uHAMICKas «[RNSS». .
Caeayiolee IOKOAGHHE CITyTHHKOBO# IPyTITHPOBKH, paasepru;acnu :
KOTOPO# Ha4aAOCh B KOHIe HIOAS 2016 ., npeeﬂazuaqeno AAs obecne
genus cucremsl Iridium Next, pa3paGOTaHHOM B LEASX NPEAAOIKEHHS
pa3Hoo6pasHbix Goree GHICTPHIX K Aocry'nn;lx TAOGAABHBIX HIHPOKO-
epeaaun BIX W YCTPOHCTB.
nm}:::::;\);?z;:ﬂmahﬂt:: oranune Globalstar ot Iridium cf)c:ro-
WT B OTKa3e OT AWHHIl CBSI3H CIyTHUK — CryTHUK. B cucreme Iridium
CHrHAA, IPUHATHIA CIYTHUKOM OT aGOHeHTa, perpanuupyerr;x 4epe3
COCeAHHMe CITYTHWKH Ha CTAHIMIO CONpsKenus, HanGoree GAM3KYIO
K BEI3EIBaeMoMy aGomenty. B cucreme Globalstar Bbi3oB abGoHeHTa
PeTPaHCAMpYeTCs Ha GAMKAAIIYIO HAa3eMHYI0 CTaHIHIO ccnpmxenul:
KOTOpasi KOMMYTHpYeT BHI30B Yepe3 Ha3eMHbLIe AUHHH obmero A0
cTyna. Ynpouennue KA npHBeA K 3aMETHOMY CHIKEHHIO CTOMMOCTH
KOCMHYECKOTO CerMeHTa, HO YCAOKHHAO HAa3eMHYIO KOMIOHEHTY
mcl:;::(')opémmnan cHCTeMa CIyTHHKOBOH CBSA3H «S:umm poa:s;
paborana MeXAYHapOAHBIM KOHIIEDHOM KOCMHYECKOH CBAIM. DK .
peAHa3HaueHa AASl HeNPePLIBHOTO, KPYTAOCYTOYHOTO obMeHa MHPOP:
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Manuei MeXXAY NOABIKHEIMI aGOHEHTaMH B PeaAbHOM MacmTabe Bpe-
menu. CkopocTs nepepaun nHpopmauu — Ao 9,6 kGut/c. B cucreme
BCe aGOHEHTH MMEIOT BO3MOXHOCTb GecnpensTCTBEeHHOro AOCTYyNa
K Ha3eMHEIM TeAe()OHHEIM CeTsM OGIIEro HCTOAB3OBaHMS, @ TaKKe
K PasAHYHBIM KOMMEePYeCKHM ceTsM cBs3u. Kpome Toro, cucrema no-
3BOASIET OCYIECTBASTE C BEICOKOH TOYHOCTBIO OIIPEACACHHE KOOPAUHAT
aboHeHTOB.

Ha Gase HM3KOOPGHTAABHEIX KOCMHYECKHX aNnapaTos MOCTPOeHa
POCCHICKAs MHOTO(YHKIHOHAABHAs! CHCTeMa IePCOHAALHOM CITyTHH-
KoBO# cBA3u «[oHéN. B moAHOM cocraBe cucTeMa BKAlowaeT 12 KA.
OcHOBHEIM Ha3HaueHueM cucTeMsl «[oHewy» sBAseTcs obecrnevenue
CBA3BIO 30H BHE NOKPHITHS Ha3eMHBIMHA cetsiMi GSM, npepocTaBAeHme
CBSI3HO# CPeABl AASL POCCHIICKOM CHCTEMBI KOOPAHHATHO-BPeMEeHHOTO
o6ecnevernnsi TAOHACC # B3 CO CTAHOHAPHLIMM M MOGUABHEIMH
abOHeHTaMM, HAXOAAIMMUCS B TPYAHOAOCTYIIHEIX PerdoHax. Peaau-
30BaHa NepeAaya NakeTHPOBAHHBIX AAHHEIX/COOGIIEHHI KaK MEXAY
aBOHEHTaMM CHCTeMEI, TaK H C aGOHEHTaMH ceTelt OBIIero MOABIOBAHMS.
O6opyaoBas#e i NporpaMMHoe obecredeHne KOCMUYECKIX annaparos
1 aOOHEHTCKHX TePMHHAAOB (AT) CHPOEKTHPOBAHO TaKWM 06pa3oM,
uTO AAS PaGOTH CHCTeMEl He TpeGyeTcs HenpephIBHOe HaXOXKAHHe
aGOHeHTOB B 30He PAAMOBHAMMOCTH KOCMHYeCKOro anmnapara (KA). Mpu
OTCYTCTBMM COBMECTHO#H 30HEI paanoBupuMocTH AT u KA coobmenne

Gydepusyercs u nepeaaeTcsi IpH npoAete 0AHOTo u3 KA cicTemsr Hap
aGOHeHTOM.

BB oaxcumunbHAs casisb

DaxcuMuAbHAS CBA3L — NPOLECC AUCTAHIMOHHON NIePeAGUH Hero-
ABIDKHBIX H306paXkeHMI U TeKCTa. B OCHOBHOM (hbaKCHMHABHAS CBS3b
MCIOAB3YeTCst AASL OTIPABACHHS AOKYMEHTOB (TEKCTOB, YepTeseii, pu-
CYHKOB, cXeM, (DOTOCHUMKOB) Ha GyMa’XHbIe HOCHTEAH MOAyHaTeAell.
DaxTHuecky HaKCUMHABHBL CHOCOD NepeAa rt MHGOPMALUH 3aKAIO-
HaeTCs B AHCTAHIMOHHOM KONMPOBaHUH AOKYMEHTOB.

TepMuH «(haKCHMHABHAS CBSI3b» OTHOCHTCS K CHCTEMaM nepeaaun
KaK MOAYTOHOBBIX, TaK H IITPHXOBEIX AOKYMEHTOB.

Anst oprannsauun GaKCHMHEABHON CBS3H HCTIOABSYIOTCS (DaKCHMHAB-
HEI€ annapaTh (Tereakchl) ¥ KaHaAbl CBA3H: TeAe)OHHEIE, IIPOBLE
M PaAMOKAHAABL

PaKcuMuABHBIE ANNAPAMBL SBATIOTCS MHOTO(DYHKIMOHAABHEIMI
YCTPOHCTBAMH, COACPXAIMMH, KaK IPABHAO, TPH KOMIIOHEHTa:

= ckaHep, o6ecneuyHBalomuil CYUMTHIBAHHE HH(OPMAINK C OPHIHHAA
M npeobpa3oBaHue ee B NOCACAOBATEALHOCTh ACKTPHYECKHX CHI-
HaAOB;

» IpHeMHO-TIepeAAlolee YCTPONCTBO (MOAEM), BHIIOAHSIOMee (PYHK-
MK TIepeAauy CHTHAAA 11O KaHaAy CBSI3H U IIPHEM CHTHAAOB OT ApY-
THX aGOHeHTOB;

® NpUHTep, BOCHPOM3BOAALIHMA NPHHATOE H300pakeHHe OPHIHHAAA
myTeM neyaTH Ha Gymare.

VauTEIBas 3HAYMTEABHOE Pa3HOOOpa3ue TaKMX KOMIOHEHTOB (ak-
CHMMABHEIX aNNapaToB, KaK CKaHep ¥ MpHHTeP (CM. rA. 4 1 7), caeayer
NOHUMATH, YTO PasAMYHEIE MOAGAM (DAKCHMHMABHBIX ANNapaToB OTAH-
9ajoTcs cnoco6OM CKaHMPOBAHMS, BOCIPOM3BEACHHS H300paKeHUS
u paspemaiomiei CnocoGHOCTIO.

To cnoco6y BOCTIPOU3BEACHHUS H30GPayKeHH !, ONIPEACAIEMOMY THIIOM
MCTIOAB3YeMOTO NPHHTEpa, (PaKCHMUABHBI® aNNapaThl MOAPASACATIOTCS
Ha TepMorpacuueckue, CTpyHHbIe, Aa3epHBIe, 3AeKTPOrpadudecKue.

Han6oAbIee pacnpocTpaHeHHe NOAYYHAH (haKCHMHABHEIE anmapa-
THI MEPMOrpaghu4eCcKoro THNA, IOCKOABKY PH OTHOCHTEABHO HeBICO-
KOVl CTOMMOCTH OHH OGASAAIOT AOCTATOMHO XOPOUIMMH TeXHHYECKHMH
XapaKTepHCTHKaMH, 4alje BCero 060pyAyioTes MoaemoM. OAHAKO Tep-
Morpaguyeckuit cnocob nevaru TpeSyer NpUMeHeHHs ClenHarbHOR
TepMoGyMaru, KOTopasi CO BpeMeHeM JKeATeer.

Saexmporpagpuieckue 1 cmpylinsie (PaKCHMHALHEIE annapaTkt 06-
AGAQIOT HECKOABKO GOAee BEICOKOH CTOMMOCTBIO, HO IO3BOASIOT MC-

NOAB30BaTh OBLIYHYIO GyMary. AasepHbie (PaKCHMHABHEIE aNnapaTsl
caMEie AOPOTOCTOSIIHE,

KOHCTPYKTHBHO (PaKCHMHABHBIE ANNAPATH, KAK M IAOTTEPE, T0APa3-
AGASIIOTCS Ha MAOCKOCTHEIE ¥ GapabaHHBIe. B MAOCKOCTHBIX annaparax
nepeAaBaeMEle AOKYMEHTE! OTPaHHYMBAIOTCS pa3MepaMy, a B Gapa-
BHaHHBIX — TOABKO MIMPHHOM, YTO MO3BOAsIET OGecneynBaTh nepeaasy
AOKYMEHTa B PyAOHe.

DaKCHMHABHEIE ANNIAPATHE! HMEIOT CACAYIOLHMe OCHOBHEIC CePBHCHEIS
pyHKIIT:
®  PEXHM KOIMPOBaHUS AOKYMEHTOB;
=  [epPeKAIOYeHHe B PeXHM FOAOCOBOH CBS3H;
® TOAKAIOYEeHHE (DaKCHMHABHOTO annapara K KOMIbIOTepy.

HaAmune ONepaTHBHOM NaMSTH A0 HECKOABKHX MeraGaiiToB # BHeI-
Hell TaMATH B AGCATKH MeraGaiToB, 4TO I03BOASIeT OGecneduBarh PiA
(byHKIMI, @ MMEHHO: «NAMATh AHCTOB» (3aIOMHMHAHMe THCAA AHCTOB
AOKyMeHTa, #300pajkeHHe KOTOPHIX MOJKET GHITh 3aIHMCaHO B OlepaTHB-
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Aenusi pabOTOM BHEIIHHUX YCTPOHCTB. Takue CXeMbl HMEAH Pa3AHUHEIE
Ha3BaHMSA: KaHAAK OGMEHa, IIPOIIeCCOPE! BBOAA-BEIBOAA, TIepH(epHAHEe
npOLeccopH!, HO B NIOCAGAHEE BpeMs BCe Hallje HCTIOAB3YeTCH TePMUH
«KOHTPOAAED BHEIIHEro yCTPOHCTBA», HAH «KOHTPOAAEP».
KOHTpOAAEP MOXKHO IPEACTABHTS KaK ClelUaAn3HPOBAHHEIA PO~
neccop, ynpasasiomuii paboToi Kakoro-Au60 BHEIIHEero ycTpoHcTBa
MO ClenMaAbHEIM BCTPOEHHEIM nmporpamMmam obmena. Hanpumep,
KOHTPOAAEP AHCKOBOA@ (HAKONHTEAS Ha THOKMX MarHHTHBIX AHCKAX)
ofecrieynBaeT NO3UIMOHMPOBAHHE TOAOBKH, YTEHHe HAH 3aIHCh HHPOP-
Maluy. Pe3yAbTaTH BHIIOAHEHHS KaXKAO# OTIePaIuy 3aHOCATCA BO BHY-
TPeHHHE PEruCTPH! NaMATH KOHTPOAAEDA # MOTYT GHITh B AAAbHeHIIeM
npounransl CPU — nenTpaAsHEIM nporeccopom. CPU B CBOIO 0YepeAb
BEIAGeT 33AQHHME Ha BHIMOAHEHHe KOHTPOAAepY. AaabHeimiuit o6MeH
uHOpMaIHel MOXKET NPOHCXOANTS TIOA PYKOBOACTBOM KOHTPOAAEPA,
Ge3 ywactus CPU. HaAuuHe TaKHX HHTEAAKTYAABHLIX KOHTPOAAEPOB
BHEIIHHX YCTPOHCTB CTaAO BaJXKHOM OTAMYHMTeABHOH yepToit 3BM Tpe-
THETO M YeTBepToro nokoAenuit. lllnnnas apxurexrypa 3BM, copepxa-
1ie# HHTEAAEKTyaAbHEIe KOHTPOAAEPH! (K), mpeacTaBAeHa Ha puc. 2.2.
AAS CBS3M MEXKAY OTAGABHBIMH (DYHKIIHOHAABHBEIMM y3Anamu OBM uc-
noAb3yeTcs obuias MaruCTpaAb — IIMHA, COCTOAWAs M3 TPeX YacTei:
MIMHEl AGHHEIX, 10 KOTOPO¥ nepeAaeTcs MHGpOpMaus; IHHEl aapeca,
onpeaeAstiolelt, KyAa ePeAaioTCs AAHHBIE, H IIHHEI YIPABACHMUS, pe-
ryaupylonieit nponecc obmMesa uHGpopManuen.

B HEKOTODPEIX MOAEASIX KOMNBIOTEPOB IIMHEI AAHHBIX H aapeca 06s-
eAMHEHBI: Ha WMHY CHavYaAa BEICTaBASETCH aADeC, a NIOTOM AAHHEIE.
CHrHaABI IO IIMHE YIIPABAGHHS ONPEACASIOT, AASl KAKOH LeAH HCTIOAb-
3YeTCs WHMHA B KaXKALIH# KOHKDETHRIH MOMEHT.

Takasi OTKPHITOCTb apXHTEKTyPhl 5BM no3BoAsieT NOAL30BATeAID
 ¢BOGOAHO BLIOMpPaTh COCTaB BHEUIHHX YCTPOHCTB, T.e. KOH(pUIrypHupo-
aTh KOMIBIOTEP.

PaccMOTPUM (YHKITHH OCHOBHBIX H nepH(epHiHLIX YCTPOHCTB CO-

ro Komnsiotepa (puc. 2.3).

Ipoueccop, MAK MUKponpoueccop, SIBASIETCA OCHOBHBIM YCTPO#-

crBoM DBM u nmpeAcTaBasier co6oit (PyHKIMOHAABHO 3aKOHYeHHOe

#cTBO 06paGoTKH MHbopMAaIkK. OH NPeAHA3Ha%YeH AAS BEIOA-
HeHHs BHIYHCAGHHMI 110 XpaHAMmMeH s B 3aN0MHHAOLEM ycrpoiicTBe
mporpamyme # oGecredeHns oGIIero ynpaBAeHHA 3BM. BricTpoaen-
creue OBM B 3HAUHTEABHO Mepe OIPEAeATeTCs CKOPOCTBIO paboTsl
npoueccopa.

Mamsams IBM copep>xxu 00paGaTEBaeMbie AQHHEIE H BRIMOAHAEMbIE
MPOrPAMMBL, HOCTYTIAIOLIHE Yepe3 YCTPOHCTBO BBOAA-BHIBOAA. TamsaTs
MpPeACTaBASeT COGOM CAOXKHYIO CTPYKTYPY: NOCTPOEHHYIO N0 HepapXH-
4ecKOMy MPHHIIT, COCTOSMIYIO H3 3aNOMHHAIOMHX YCTpOWCTB pas-
AmunEX THOB. OYHKIMOHAALHO OHA MOAPA3ACASETCS Ha ABE HacTH —

~ BHYTPEHHIOIO H BHEIIHIOW.

BHympeHHAS NAMAMb — TO 3ANOMHHAIONIee YCTPOHCTBO, HANps-
MY CBsi3aHHOE C nponeccopou H npe}u-lasuauel-uloe AAS XpaHeHHUs
BEINOAHSEMBIX TPOrPAMM M AHHBIX, HEIOCPEACTBEHHO YHaCTBYIOLMX
B BEHCAeHHAX. OGpalenne K BHYTPeHHel NaMaTH 3BM ocymecr-
BASETCS C BHICOKMM GBICTPOAGHCTBHEM, HO OHA HMeeT OrpaHHYeHHBIA
06BeM, onpeAeAseMBlll CHCTeMOR aApecaliiy MalIHHLL. BHyTpeHHss
NaMSATh, B CBOIO O4YePeAb, IOAPA3AGASETCS Ha IOCTORHHYIO (T3Y) u one-
parusryso (O3Y) namars.

IHMocmosnnas namams obecrneynuBaeT XpaHeHue u BHIAAYY
uHpopmauu. CopepxuMOe TOCTOSHHOM NMaMATH 3aNOAHAETCS NPH
H3roToBAeHHH DBM i He OAEKUT H3MEHEHHIO B OOBIYHBIX yCAOBHAX
SKCIAyaTaUyK. B IOCTOAHHOM HaMsATH XPAaHATCA HacTo HMCTIOAB3YyeMbIe
(yHHMBepCcaAbHEIE) NPOTPAMMBL M AAHHEIE: HEKOTOpBIe NPOrpaMMel
ONepauHOHHOM CHCTeMB!, IPOrPaMMb! TecTHpoBaHHs 060PYAOBAHHA
SBM u Ap. [TpH BEIKAIOYEHHH IIHTAHHS COACPXRHMOE NOCTOSHHOM na-
MsiTH coxpaHsiercsi. TaKo# BHA NAMATH HAa3BIBACTCS ROM (Read Only
‘Memory — naMams MOALKO GAR RIMEHUR), MAK M3Y (nocmosxkoe 3ano-
Muna@ioujee yempolcmso). 3HaYMTeAbHas 9acTh MporpaMM, XpaHsIuXCs
B ROM, cBsizaHa ¢ OGCAYKHBAHHEM BBOAA-BEIBOAR, IOITOMY 3Ty naMsTh
Hasssaror ROM BIOS (Basic Input-Output System — 6a30Bas cucmema
BBOAA-BBIBOAQ).

Onepamusras namams, no oGBeMy cocraBasiiomas GoAbLIYIO
YacTh BHYTpeHHel NAMATH, CAYKHT A\l OpHeMa, XpaHeHu
#u BmAauyu urbopmanuy. [Tpy BEIKAIOYEHHH TMTaHUs COAEPIKMMOe
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HYIO IaMATE TeAe(aKca IPH OTCYTCTBHHM HAH HEOKMAAHHOM OKOHYAHUM
GyMaru MAM AASL IOCAGAYIOIIIeH TIEPEAAUH); «aBTOOTBETUMKN (nepeaaua
B AMHMIO NIDEABAPHTEABHO 3alIHCAHHOTO COOBIIEHHS, @ TaKXKe MpHeM
¥ COXpaHeHHe COOOMIEHHs AASI IOCACAYIOUIETO NPOCAYIIMBAHHS); «OT-
AOXKeHHas nmepepaya» (aBTOMAaTHYeCKas NepeAaya B 3aAaHHOE BpeMs
3apanee MOATOTOBAEHHOTO K NepeAaye AOKyMeHTa); «IAeKTPOHHBII
CNPaBOYHHMK» ONPEACACHHOTO YHCAA TeAe()OHHEIX HOMEPOB; «IIaMSThL
HOMEPOB», 10 KOTOPLIM HaHGOAee YaCTO OTHPABASIOTCH AOKYMEHTEL

DaKCHMUABHAA CBSI3b MOXKET IPHMEHATECS A BBOA TIEDEAGBAEMOii
HHAOPMAIMK HENIOCPEACTBEHHO B DBM TPH HAAMYHMH (haKC-MOAEMa.

Anst o6mena undopManmeit Mexay IBM (umcpoBrIMH yeTpoOiicTBa-
MH), & TaKKe (PAKCHMHABHBIME alnapaTamMi Yepes TerepOHHbIE CeTH
(aHAAOTOBBIe KaHAABI CBSI3H) HCTIOAB3YIOTCS MOAEMEL

IEEA o5VEH vHOOPMALIVER YEPES MOREM

Mogem (MOAYASITOP-AEMOAYASITOP) — YCTPOICTBO NPSIMOTO (MOAY-
AATOP) ¥ 0GPaTHOTO (AGMOAYASITOP) IIPeoGPasOBaHMs CHIHAAOB K BHAY,
TPHHSTOMY AAS MCTIOAB3OBaHUS B OIIPEAGACHHOM KaHaAe CBSI3H.

Moaem, HCOAB3yeMBIT ANt 0OGMeHa HHbOpPMalHei MEXAY KOM-
MBIOTEPaMH Yepe3 TeAe(hOHHYIO AMHHIO, Ha IePBOM JTalle IPOH3BOANT
MOAYAALHIO Ui(DPOBO HHPOPMALIHH AAS IEPEAAYH YepPe3 aHAAOTOBEII
KaHaA B BUA TOHAABHBIX IIOCKIAOK 3BYKOBOTO AMaNa3oHa 4acTor (1ud-
poaHaAorosoe npeobpasoBaHue).

Ha BTOpOM 5Tane NpoMCXOAMT 0GPATHEI MPOLECC AEMOAYARIIMH
AHAAOTOBBEIX CHTHAAOB B IM(DPOBEIE 3HAYEHUS (anaroro-nu¢posoe mpe-
06pa3oBanye), KOTOPhle MOXKET BOCHPHHHMATE KOMITHIOTEP Ha APYTOM
KOHIe AHHHH CBSi31. MOA@MEI B CHCTEMaX TeAeKOMMYHHKALIHI He TOABKO
BBINOAHSIOT (DYHKIMH MOAYASILHH M AGMOAYASIIIHH, HO i 0GECTIeYHBAIOT
TpHeM U epeaasy (GaKCHMMABHBIX COOGIIeHHIT, aBTOMATHYECKOE onpe-
AeAeHHe HOMepa BhI3kIBaloero aboxnenta (AOH), BemoAnsiior byHKIN
ABTOOTBETYHKA, IACKTPOHHOTO CEKPeTapsi, CAYXKaT AAS OLPOBKH T0-
Aoca ¥ 06paTHO# Onepalui BOCCTaHOBACHUS OLH(pPOBAHHOTO rOAOCa.

B cBs3n ¢ 9THM MOAEM NpeACTaBAsieT coGOl AOCTATOYHO CAOKHOE
YCTPOHCTBO, CTPYKTypHasi CXeMa KOTOPOTO MOKa3aHa Ha puc. 8.10.
AaanTepsi MOPTOB BBOAA-BHIBOAA NIPEAHA3HAUEHE! A OOMEHa AaH-
HBIMH MEXAY MOAEMOM H TeAe(DOHHEIMH AHHUAMH, & TAKKE MEKAY
Mopemom i OBM. Liudposoit curnaabimi npoueccop DSP BemoansieT
(DYHKIMA MOAYASILIMM H AGMOAYASILIMM CHTHAAOB M 0GECTIeYHBAeT COOT-
BETCTBYIOLIHE IPOTOKOAB! NepepAatii AaHHbIX. KoHTpoarep ocymiect-
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Puc. 8.10. CrpykTypHas cxema Mofema

BASIeT yIIpaBACHHE CUTHAABHBIM IPOLECCOPOM DSP, a Takxxe 06paGoTKy
KoMaHA ¥ Gydepusaiyio AaHHEIX. [TporpamMma ynpaBACHHS MOAEMOM
«IIPOIIMTa» B MUKpPOCXeMe ROM. YcTaHOBKHM MOAEMa B MOMEHT BKAIO-
YeHMs COXPAHAIOTCA C MOMOIIBIO MHKPOCXeMbl ERPROM. OnepaTuBHO#
MaMATHIO MOAEMa SBASETCS MHKpocxeMa RAM.

MIMeIOTCSt OTIPEAGACHHEIe PASAHYHS IPH IOAKAIOEHHH, 0GCAYXRUBa-
HUM ¥ YIIPAaBACHHY BHEUIHUM ¥ BHYTPEHHHM MOAGMaMH.

BuympeHHuil MOgeM TIPEACTaBASieT COGOM CheMHYIO KapTy paciuy-
peHusi, Ha KOTOPO# Pa3MeLIeHB! BCe KOMIOHEHTH, ofecneunpaiouye
06MeH AGHHBIMH.

TperMyIIecTBOM BHYTPEHHEro MOAeMa SIBASETCH OTCYTCTBHE Ha pa-
60ueM MecTe AOTIOAHMTeABHOTO epudepHiHOro yCTpo#CTBa.

BHewHuil MOgeM — 3TO CAMOCTOSTEABHOE YCTPOACTBO, OCHANIeHHOe
GAOKOM mHTaHMs, NoAKAIodaercst K USB-nopry.

BAAroaaps pasMellieHnIo BCeX KOMIIOHEHTOB BHYTPH COGCTBEHHOrO
KOpITyca, KOTopHIii coeanHeH ¢ 9BM TOABKO KabeareM AQHHBIX, BHELTHHHA

MoaeM Goree yaoGeH. :
HamGoaee pacnpoCTpaHeHbl BHENHHA annapaTHeli MOAEM, BCTPO:

eHHBIe B HOYTOYKH MOAEMEL.
Anaaorossiii Mogem — Hanboree PacIpoCTpaHeH B THII MOAEMOB
M.
AAS OGBIMHEIX KOMMYTHPYEMbIX TeAe(DOHHBIX AMHI J

ISDN-mogem — AAsi U(POBBIX KOMMYTHPYEMBIX TereOHHBIX AK
HUH.

DSL-Mogem — NPUMEHSIeTCS AAS OpraHH3aluu BBIAGACHHBIX (HEKOM-
MyTHPYeMEIX) AMHHIA, HCTIOAB3YS OOBIHYIO TerehoHHYIO ceTh. [103BOAS-
T OAHOBPEMEeHHO ¢ OGMEHOM AQHHBIMH OCYIIECTBASTE HCIIOAB3OBAHHE

ehOHHOM AMHUH B OOBIMHOM IOPAAKE.
mKuﬁeuﬂ.ud MOgeM — MCTIOAB3YeTCs At OGMEHa AAHHBIMH 110 Criel-
AAM3HPOBAHHBIM KaGeAsM.
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Becnposogholl Mogem (MOAYABL MAHM IIAIO3) — 3TO DpHeMonepe-
AQTYMK, HCHOAB3YIOUIHH CEeTH ONePATOPOB MOGHABLHOM CBA3H AAS
nepeAauH ¥ npueMa HHGOpMAIMK. AAS HCTIOAB3OBAHHS CETH COTO-
BO#i CBA3M B MOAeM 0OBIYHO BeTaBAasiercsi SIM-kapra. BecnpoBopHoi
MOAEM MOXeT GITh HHTerpHpOBaH B PA3AHYHOE TeAeMeTPHYeCKoe,
AMCIIETYEPCKOe, OXPaHHOE H Apyroe 060pyAoBaHHe. BecnpoBoAHEIe
MOA@MEI MOTYT MCIIOAB30BATECS BMECTO OGBIYHBIX TeAeOHHEIX MO-
AeMOB (B GaHKOMATax, TOProBhIX aBTOMaraX, OXpaHHBIX CHCTeMax,
CHCTeMaX AMCTAHIMOHHOrO YIPABACHHS, KOMIIBIOTEPAX), a TAKXKe AAS
MHTErpaiuy B IpOrpaMMHO-annapaTHeie KOMIAeKcsl. B cBoeit paGore
GeCrpOBOAHEIE MOAEGMBI HCIIOAB3YIOT AONIOAHHTEABHBIE YCTPOHCTBa
yIpaBACHHS.

BecrnpoBOAHOM MOAEM HCIIOABIYeTCS B MECTaX, A€ AOCTYNIHA MO-
GUABHAA CBA3b H MOXHO MOAKAIOYHMTH HOYTOYK AMGO NepCOHAABHBIH
KOMIBIOTep K VIHTepHeTy H OTHPABAATE JACKTPOHHBIE COOGLICHM,
TepeckLiAaTh, MOAYHaTh AAHHBIE ¥ MyABTHMeAMiTHbIe (haiakl. Hekoro-
Phie THIE GECIPOBOAHBIX MOAEMOB MOTryT paboTaTh Kak Teare(hoHHbIe
WAIO3BI AASL TIEPEAAYH TOAOCOBEIX, BHACO- M TeKCTOBBIX AQHHBIX TaM, TAe
He MOKeT GBITh MCIIOAB30BAHA TPAAMLIMOHHAS (PUKCHPOBAHHAs AHHUS
HAH TA ACllIeBAE HCHIOAB3OBATh COTOBOE CPEACTBO COOGLIeHHMS.

Apsi o6MeHa uHDOpMaLHei ¢ NOMOLBIO MOAEMa HCHOAB3YIOTCSA
PasAMuHbIE NPOMOKOALL NEPegail gaHHbIX, T. €. COBOKYITHOCTb IPAaBHA,
PerraMeHTHpYIOMX GOPMaT AAHHBIX i IPOLEAYPE MX IIePEeAAYH B Ka-
HaAe CBAi3H. B NPOTOKOAE YKa3kiBaloTCH COCOGHI MOAYASILIAK AGHHBIX
B HEASX YCKOPeHHMs M 3alMIIeHHOCTH MX NePeAatH; BEIIOAHEHHS CO-
©AMHEHHS C KaHAAOM M MOAABAGHHS ACHCTBYIOIIErO B KaHaAe IIyMa;
oGecneyeH s AOCTOBEPHOCTH NEPEAAYH AAHHBIX.

TIPOTOKOAL IIePeAaYH AAHHBIX AASl MOAEMOB ycTaHoBAeHB MKKTT —
MeXKAYHAPOAHBIM KOHCYABTATHBHBIM KOMHTETOM 1O TeAerpaduu
u rerecporun (ppanuysckas a66pesuarypa — CCITT), nepenmeHo-
BaHHBEIM N03)Ke B MeXAYHaPOAHBIH HHCTHTYT TEAGKOMMYHHKANUiL
(ITU — International Telecommunication Union).

Ipu BEIGOpe MOAEMa HEOGXOAMMO IIPHHUMATE BO BHUMaHHe:
= Haauuue ceprudukara Muncssism P®, uro rapaHTHpyeT paGoty

Ha POCCHHCKMX HU3KOKAYECTBEHHBIX AMHHUAX CBA3H M C POCCHHCKH-

Mu hopMaTaMy YIPaBASIOIIHX CHIHAAOB;
® COOTBETCTBHe (DHPMBI — NMPOM3BOAMTEAS MOAEMa, (hMpMe MpoBaii-

A€Pa, eCAH IOAKAIOYeHHEe K KOMINBIOTePHON MAM MHOI CeTH MpoM3-

BOAMTCS Hepe3 pOBaiAep;
® Ka4yecTBO AHHHMH CBSI3H, K KOTOPOH GYAeT MOAKAIQYATBCHA MOAEM,

TOCKOABKY NIPH HH3KOM KaueCTBe AHHHH MOAEM, He MMEIOIIHI XO-
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poueii 3amuTH OT nomex, GyAer paGoTaTh Ha MOHHKEHHOM CKO-

POCTH.

B Bek pa3BUTHs MHPOPMALHOHHEIX TEXHOAOTHII MOAEM CTaA He-
OTBEMAEMOH! 4acThiO AI0GOro KoMmnaekca Ha Gase I1K, uto nossoasieT
3HAYMTEABHO PACIIMPHTh HEPOPMATH3ALHOHHOE IPOCTPAHCTBO MOAB-
30BaTeAs.

KOHTPOJbHbIE BOMNPOCHI

1. MNpoBeguTe CPaBHUATENLHLIA BHANN3 CETe! TUNa KNWeHT—Cep-
BEp, NOCTPOSHHLIX N0 TONONOrMM (38E3A8Y, KONbUEBOV 1 LNH-
HOM.

TMepe4ncnuTe OCHOBHbIE KOMNOHEHTI NIOKaNBHOM CeTh.

. KakoBbi CTPYKTYpa 1 Knaccumkaums NiHWiA CBA3MU CPeacTs

TENeKOMMYHUKaLMA?

B 4eM 38KNI04BI0TCA OTANHIMA CMEPTHIOHOB U KOMMYHUKETOPOB?

CpasHuTe NpUHUMNLI U paanycsl aeicTeus Bluetooth n Wi-Fi-

YCTpOACTS.

Moyemy MOGUNLHYIO paguoTENedioHHYIO CBR3b HA3LIBAIOT (CO-

TOBOW CBA3bLION?

Kakosbi 06naCcTv NpUMeHeHuA Moaema?

B 4em [OCTOMHCTBE U HEAOCTATKM HU3KOOPGUTaNbHBIX CUCTEM

CNYTHUKOBOA CBA3N?

. BeinontuTe cpau«wmnmun 8HaNM3 CNyTHUKOBLIX HaBUraum-
OHHbIx cucTem GPS u ITIOHACC.

. MepesmncnuTe OCHOBHBIE KOMMOHEHTLI (DaKCHMMNLHOMO anna-
para.

. B 4em COCTOMT NPUHUMN AeACTBMA Mopema?
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YCTPOWCTBA AN PABOTbI
C VH®OPMALIMEN HA TBEPObIX
HOCUTENAX

KOMMPOBANBHAS TEXHUKA

Haes GeabymaxxHON MH(POPMATH3ALMN B PASAMUHEIX HampasAe-
HMSIX AATEABHOCTH 3apPOAMAACH BO BTOPO# noAroBuHe XX B. OAHAKO
u B XXI B. AeAOBO# MHD ellle HaCHIIEH uHpOpManuen Ha TBEPABIX
(GyMaXkHBIX) HOCHTEARX. B CBSI3M € 3THM YCTPOHCTBa A PaGOTHI
¢ uH(popManyeli Ha TBEPABIX HOCHTEASIX BXOAST B COCTaB KOMIAEKCA
TeXHHYECKHX CPEACTB MH(OpMaTH3aLuH.,

CpeAcTBa KONHPOBaHHS AOKYMEHTAIlMM Ha TBEPABIX HOCHTEASX
AOCTaTOYHO Pa3HOOOPA3Hbl, OHM Pa3AMYAIOTCH KaK BUAOM HOCHTeAeil
KONMPYeMbIX AOKYMeHTOB (Gymara, KaAbKa, IPO3paYHas MAEHKa), TaK
M BHAOM HOCHTEA€H, Ha KOTOPEIX CO3AAIOTCS KOMUM AOKYMEHTOB.

B 3aBHCHMOCTH OT HCTIOAB3yeMBIX BHAOB GyMard KOMHPOBaAbHEIE
TEXHOAOTHH TMOAPA3ACASIIOTCS Ha CAGAYIOIIHE TPyTILL
® 3AeKTporpaguueckoe KOMMpoBaHHe (IAeKTporpacus);
TepMorpaguyeckoe KonupoBaHue (repmorpacus);
Auasorpaduyeckoe KOnupoBanue (Anasorpacus);
(pororpaduueckoe konuposanue (ororpacus);
IAEKTPOrpaduyeckoe KONMpoBaHHe (IAEKTPOHOrpacdus).

TepBEIM KONMPOBAABHEIM ANNAPATOM NPUHATO CYUTATH MUMeOrpad,
CO3AGHHEIH U3BeCTHEIM M306peTaterem T. A. Dauconom (1847 — 1931).
B mumeorpadax MCNOAB30BAaAKCH AMCTOBEIE TPadapeTsi C OTBep-
CTHSIMM, HaKAGAbIBaeMEle Ha Bpaujaiommiics 6apabaH, CoAepKauiuit
JKHMAKYIO Kpacky. Konuu noayyaaucs 3a c4eT NIDOHMKHOBEHHS KPacKH
uepe3 OTBePCTHs TpadapeTa Ha MPOXOAsIHE NOA GapaGaHOM AMCTEI
Gymaru. STOT NPHHLMN U B HACTOSIIEe BPEMs UCTIOAB3YETCS AASL TIO-
Ayuenus Konmuit. OAHaKo HanGoAee pacnpoCTpaHeHa B COBPEMEHHOM
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MHpe TeXHOAOTHS MOAYYEHHS KO Ha OOBIYHON Gymare MeToAOM
CYXOTO 3AeKTPOCTATHYECKOrO NEepeHoca, HAH IAeKTporpaduueckoe
KOMHpOBaHHe.

9.1.1. 3nekTporpacmieckoe KonuposaHne

MeTOA CYXOTo SAeKTPOCTaTHYECKOro nepexoca Gia paspaboran
Y, @. Kapaconom (1906 — 1968), MOAYMHBIINM MaTeHT Ha CBOE M30-
6perenue B 1935 r. OopMHB NpaBa Ha HCTIOAB3OBAHHE ITOrO NaTeHTa
B 1947 r,, pupma Haloid Company Aaaa METOAY KONTMPOBAHUSA Ha3BaHHe
«kceporpagusi», 06pasoBaHHOE OT AByX KOPHE# rPeYecKHX CAOB: Xeros
(cyxoii) u graphein (mucaTh). STOT TEPMHH BIOCACACTBUH BOLIEA B Ha-
3BaHMe KOMMaHWM, KOTOpast CTaAa CHavaAa HasmBaThes Haloid Xerox,
3arem Xerox Corporation w, Hakonen, — The Document company Xerox
(Xerox).

B HacTosiIee BpeMs Ha PEIHKE KONUPOBAABHOM TEXHHKH, HECMOTPS
Ha HECOMHEHHO BEAYIIYIO POAB (DUPME! Xerox, IMPOKO NPEACTABACHE!
cupmer Canon, Ricoh, Sharp. INpu 3TOM 3a4acTyio A0GbIe SAEKTPOrpa-
(puuecKkue KONMPOBaAbHEIE aNNapaThl HA3hLIBAIOT KCEPOKCAMH, OTAABAs
AaHB Beaymieit poau (upme Xerox — POAOHaYaABHHIIE AGHHOTO BHAQ
KOMMPOBAHMS.

KonmupoBaAbHBEIE aNnapaThi TOAPA3AEASIOTCS Ha TPH OCHOBHEIE
PYIITEL: YepHO-GeAble aHAAOTOBBIe H IM(POBLIE, @ TAKKE IBETHHIE.

B aHaAorossix annapamax onTHieckoe usobpaxenne obpasyercs
CBETOM, OTPaK@HHbBIM OT OPUIHHAAA H NIOCTYNAIOUIAM Yepe3 MPOeKIH-
OHHYIO ONTHYECKYIO CHCTeMY.

Lugpossie annapampt COCTOST U3 Tpex KomnonenTos. Ckanep
cuuTEIBaeT H306pakeHne U GOPMUPYET IAEKTPHYECKHE CHIHAARI,
nocrynasompue B nporeccop. [poreccop oGpabareBaeT MOAYIeHHYIO
HH(POPMALMIO B COOTBETCTBHH C TPOrpaMMaMu 06paGoTKH 1 Bhipaba-
THIBAET CHTHAAB!, YITPABASIOLIHE 3aITHCHIO H306paKeHHs! B NIeYaTaromem
yeTpoiicTe. 3anuch MPOBOAMTCS C TIOMOIIBIO Aa3ePa MAH CBETOAHOAHO#M
AMHEHKH.

I[BemHubte KONUPOBAABHbIE ANNAPAMBL — CAOXKHEE IH(POBEE
YCTPOHCTBA, OTAHYAIONIHECS OT YePHO-GeABIX HAAHYHEM LBETHOTO CKa-
Hepa, NPOrPaMMHOTO 0GeCTieYeH s, IO3BOASIOIIEro IPOBOANTS BETO-
KOPPEKTHPOBAHME, a TAKKE YCAOXKHEHHBIM TeYaTaloliM YCTPOACTBOM,
KOTOpOe 0GecreyuBaeT MOAYYeHHe OAHOKPACOYHBIX H300pakeHHit T0-
HepaMH YeTHIpeX LBETOB (roAyGoro, mypuypHOro, XeAToro u YepHOro)
M CHHTe3 NOAHOLBETHOTO M300PaXKeHUs HAAOKEHHEM OAHOIBETHBIX

u306paXkeHui APYT Ha ApyTa.
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IHpunyun geiicmBus ¥ KOHCMPYKMUBHbIE 0COGEHHOCIMU OCHOBHBIX
Y3A0B 9AEKTPOrpaduueckoro KONMMPOBAABHOTO annapara, BO MHOTOM
@HAAOTHYHOTO Aa3ePHOMY IPHHTEPY, PACCMOTPHM Ha NpPHMepe YepHO-
GeABIX aHAAOTOBBIX aNNapaTos.

B KOHCTPYKIMH 3AEKTPOrpadMyecKHX KONMHPOBAABHBIX aNNapaToB
BBIAGASTIOT TPH OCHOBHEIE YacTH: ONTHYeCKHi GAOK, 3AeKTpodoTorpa-
cuueckuit 6A0K 1 Gymaronposoasuyio cucremy (puc. 9.1).

Onmuveckuil GAOK CO3AaeT Ha NOBEPXHOCTH (PoTOpenenTopa ONTH-
4ecKoe H306paXkeHHe OPUTHHAAA. B ero cocras BXOAAT: HOABHKHOE
HAH HENOABHIKHOE CTEKAO 3KCIOHHPOBAHHSA C CHCTeMOM MOAAuH
OPHIHHAAOB, HCTOYHMK CBeTa (AaMIla 9KCNIOHUPOBAHUS) M ONTHYECKas
cucrema. PYHKUHMA ONTHYECKOro GAOKa — CO3AAHME Ha NIOBEPXHOCTH
(oTopenenTopa ONTHYECKOro H306pakeH!s OPHIHHAAA i COOGIeHHA
yuacTkaMm (hoTopenenTopa 3KCHO3UIHiMA, HEOGXOAHMEIX AAS TIOAYHYeHHS
3aekTpodoTorpadpuyeckoro H3obpaxeHus. B aHaAOroBEIX anmaparax
MCHOAB3YIOT TPH ONTHYECKHE CHCTEMBI: IOKAAPOBOTO KCTIOHHPO-
BaHUs, KOTA@ Ha (POTOpeNenTop NpoenupyeTcs cpasy LEeAbli KaAp
(n3oGpakeHne OPHIHHAAA [EAHKOM); C IIOCTPOYHOMN PasBepTKOM
1300pasKeHHs OPHIHHAAG H NOABHJKHEIM CTEKAOM OPHIMHAAQ; C MO~
CTPOYHOMH Pa3BepTKOH H300pakeHHs OPUrMHAAA M HENOABHIKHEIM
CTEKAOM OPHIHHaAA.

B mepsoM cAyuae u3o0OpakeHHe Ipoenupyercs Ha (oTopenenTop
neankoM. [ToaToMy NOBepXHOCTE (POTOpeLenTopa B 30He SKCIOHUPOBa-
HHS — NAOCKAS, YTO BO3MOXKHO AMUIb AAS AGHTOYHBIX (DOTOPELenTopos.
MCTOYHMKaMH CBETA ABASIIOTCSH HMITYALCHBIE AaMIThi. Bpemsi 9KCoHHpo-
BaHHs OPUIHHAAA IIPH MIOKAAPOBOM criocoGe Maao, 9To obecneynsaeT
BBICOKYIO CKOPOCTb KOIHPOBAHHS.

KonupoBsaAbHBIe annaparhl ¢ HOCTPOYHOM pa3BepTKOH n3obpa-
JKeHMsi OPHIHHAAA M MOABHMIKHEIM CTEKAOM (cM. puc. 9.1) cHaGXeHBl
HUAMHAPHYECKUMH (DOTOPEUeNTOPaMy, MPOCTOM ONTHYECKOH CH-
CTeMOi, KOTOpasi He MO3BOASET H3MEeHATh MaciTab u306pasKeHus,
B KONMPOBaABHOM anmnapate HCTOYHHK CBETa — AIOMHHeCHeHTHas
MAHM TaAOTeHHas AaMIa B OTPakaTeAe, HalPAaBASIOUIEM CBET Ha CTeKAO
9KCNoHMpoBaHus. Ha Kpaio CTeKAQ IKCIOHMPOBAHHS 3@ NPEACAAMHU
KaApa, OrpaHHYeHHOTO NAGHKOH PeruCTpallii OPHTHHAAG, HAXOAMTCS
3TaAoHHas GeAasi OAOCA, Ha3HaYeHHe KOTOPO# — aBTOMATHYeCKas
PeryAHpOBKa 3KCno3uuuH. [Ips BKAIOUEHHH AAMIIBl CBET MONAAdeT
npeXAe Bcero Ha GeAylo MOAOCY H, OTPaXkasch OT Hee, — Ha AATUHK
ABTOIKCNOHHPOBaHMsA. [ToAAEpIKaHHE NOCTOSHHON BEAHYHHbI IKCIIO-
3u M 06ecrneynBaeTcs PeryAMpOBKOM HaNpsKeHUs Ha AaMIle IKCHo-
HupoBaHus. [To Mepe nepeMeuleHus CTEKAQ, Ha KOTOPOM pa3MelleH
OpHIMHAaA, IOAOCKA CBeTa, BhAGAsieMasi eAeBOH Anadparmoii, Hauu-
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Puc. 9.1. OCHOBHBIE KOHCTPYKTMBHbIE Y3flbi 3NEKTPOrPaIMHECKOro KONMPOBANKHOrO 8NNapaTa C NoABIXHLIM CTEKNOM 0pu-
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HaeT ABUraThCsi BAOAb ODHTHHAAQ, @ OTPayKeHHEIN CBET (hOKYCHpYeTCs
Ha NOBEPXHOCTH CHHXPOHHO BPAIAIONIErocs (JOTOPEnenTopa c moMo-
1BIO caMOGOKyCHpyIomerocs 06beKTHBa. OGBEKTHB BKAIOYAeT B celst
Habop BOAOKOHHO-ONTHYECKHX AHH3 (PAAGHOB) U IPEACTABASIeT COGOl
AMHEHKY, BHITSHYTYIO NAaPaAEABHO AaMile SKCIIOHHPOBAHMS MO BCel
IIMPHHE CTeKAA IKCIIOHHPOBaHMS.

KonmposaabHsIe annaparsi ¢ HOCTPOYHON Pa3BePTKOi H30Gpake s
OPHMIHHAAA ¥ HEMOABH)KHBEIM CTEKAOM OPHTHHaAa (pHC. 9.2) cHaGXeHk!
HHAMHAPHYECKMMH (DOTOPeenTopaMy 1 HX ONTHYECKast CHCTeMa Co-
ACPXKHT AaMIly SKCIIOHHPOBAHUSI, OGBEKTHB i CHCTEMY 3ePKaA, IpHYeM
AaMIa M YacTh 3ePKaA TOABHIKHEL

Tpu BOCIIPOM3BEACHMH OPUTHHAAA BAOAL HETO M NIePIeHAMKYASPHO
obpasylomeit oTopenenTopa nepeMenaeTcs Kaperka, Ha KOTOPO#
HaxoasTcs TpyGuaTas AaMna u 3epkanro. Kaperka copepuaer noAHslit
XOA BAOAb OPHIHHAA@ CHMHXPOHHO C BpamleHHeM (oTopenentopa.
Caer, oTpaXkeHHHI OT OPUTHHAAA, IONAAAET HA 3ePKAAO uepes iie-
AeByI0 Aacdparmy, o6pasys Ha HeM Y3KyIO MOAOCKY ONTHYECKOTO
u3o0paxxenus. Aaree CBeT MONAAAET Ha 3ePKaAa MOAOBUHHOTO XOAQ.
Kaperxka, rae OHM PaclOAOXKEHSBI, ABHKETCS C MeHbIIeH CKOPOCTBIO,
ueM nepsasi, ¥ 3a BpeMs SKCIOHHPOBAHHS IPOXOANT AHIIE IOAOBHHY

uxcuposanoe sepraro
(3epxaro u3oGpaxenus)

®Qoropenentop

Puc. 9.2. Cxema KONMPOBaNLHOro annapaTa C NOCTPO4HON Pa3BEPTKOR M30-
GpaxeHrn OpuriHana U HeMofBMXHLIM CTEKNOM OpUrMHana
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nyTh. 3apaua 9THX 3epKaA — MOAAEPKMBATh OCTOSHHELH MacwTat
BOCIIPOM3BOAMMOTO M306pakenus Ha BCex ero ydacrkax. OT sepkaa
NOAOBMHHOTO XOAA CBET HANpaBAAeTcs B 0GBeKTHB U (POKyCHpyeTcs
MM Ha 3epKare H306paXkeHus. B mponecce CheMKH 3TO 3ePKaAO HETIOA-
BIKHO. OHO IepeAaeT onTHYecKoe H3obpaxkenue Ha BpaAIOUWMHCS
oropenenTop.

TMoayuns KOMaHAY 06 yCTaHOBKe HEOGXOAMMOTo MaciuTaba KoM~
POBaHHs, MHKPONPOLIECCOPHAS! CHCTEMA KOHTPOAAEPA, YIIPABASIOIIErO
anmapaToM, NOAAeT CHIHAABI ABHTaTeASM OGBEKTHBA H ONTHYECKOH
cucreMsl. MacmiTab no IMpHHE 3aAaeTcs nepeMellenreM oGbeKTHBa
¥ M3MeHeHHueM ero (POKYCHOro PacCTOSHHS (B KONMMPOBAABHBIX anma-
paTax HCIOAB3YIOT BAPHOOGBEKTHBEI C epeMeHHbIM (OKyCHBIM pac-
crosiHMeM). YCTaHOBKa KPaTHOCTH 10 AAMHE IPOM3BOANTCS H3MEeHeHHeM
CKOPOCTH BpAlleHHsi ABUTATeAsl ONTHYECKO# CHCTeMEL JT0, B CBOIO
O4epeAb, IPUBOAUT K H3MEHEHHIO OTHOIIEHHS CKOPOCTH NepeMereH s
3epKaAa MIOAHOTO XOAA ¥ AMHeHHO# CKOPOCTH BpallleH!s doropenen-
TOpa, HanpMMep NPH yMeHBIIeHHH MacluTaba OTHOCHTEABHAs CKOPOCTh
nepeMenienns 3epKaA ONTHYECKOH CHCTeMEl Bospacraer. OGpaTHas
CBSI3b C KOHTPOAAEPOM OCYUIECTBASIETCS CHTHAAAMM AATYMKOB ONTH-
YeCKOH CHCTeMBI.

Saexmpogromorpaghuneckuil GAOX COCTOMT U3 hoTopenenTopa (uu-
AMHAPHHECKOTO MAM AGHTOYHOTO) H PACTIOAOKEHHBIX 1O ero nepude-
PHH Y3AOB 3aPSAKH, IPOSIBACHHS, IePEHOCa H300PakeHns ¥ OYHCTKH
¢oropenenropa.

B KauecTBe 3apSAHEIX YCTPOHCTB B KOMMPOBAABHEIX annaparax uc-
[OAB3YIOT B OCHOBHOM KOPOTPOH 3apsiaa. KOPOTPOH COACPIKHT OAHY HAM
ABe TOHKHMe BOAb()PaMOBEIE TIPOBOAOYKH (HX MHOTAA HA3BIBAIOT CTPY-
Hamu) AuamerpoM 0,025...0,90 MM, HaTAHYTHE B 3aPSAHOM YCTPOACTBE
napaAreAbHO oGpasyloleit (hOTOPeHenTopa i NOAKAIOYEHHEIE K BEICO-
KOBOAETHOMY MCTOYHHKY IMTaHHS, 3apSUKAIOeMy HX AO NMOTeHIHara
B HECKOABKO KHAOBOABT.

B KONMWPOBAABHBIX ANNapaTaX yCTAaHOBACHE! AATYHKH, KOHTPOAHPY-
jonMe BeAHYHHY 3apSAa M NOTeHIMaA GoTopenentopa. anannenu?
BEAHUMHON NOTEHIHAAA H TOAAEPKMBAHHE ONTHMAABHEIX 3HAYEHHH
NOTEeHIMAAA 3aPSAKH, TIOTEHIMAAOB IKCIIOHHPOBAHHBIX M HEIKCIIOHH-
POBaHHBIX YYaCTKOB M OCTATOYHOTO IOTEHIMAAA IPOM3BOANTCS H3Me-
HeHHeM HaNpsUKeHNs!, IOAABAeMOTr0 Ha MPOBOAOYKY KOPOTPOHA 3apsiAa.
OrpunaTeAsHast KOPOHA (B COBPEMEHHBIX KOMMPOBAALHEIX annaparax)
3arpsI3HSET BO3AYX 030HOM, BPEAHBIM A 3A0POBLS YeAoBeKa. [Toaromy
B KONMPOBAABHBIX ANNapaTax ¢ GoTopenenTopamH, 3apsKaeMsIMK OT-
PHIIaTeABHO, IPEAYCMOTPEHE! CPEACTBA 3AlHTE, HAIPUMEp 030HOBBIH
uabTp.
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TposBounsie ycmpolicmsa ¢ OAHOKOMIIOHEHTHBIM MATHHTHEIM npo-
ABUTEACM HCIOAB3YIOTCS B OCHOBHOM B KONMPOBAABHEIX anmapaTax
upmur Canon. OAHOKOMIIOHEHTHEI TPOABHTEAb, COCTOSIINI U3 MOAH-
cTipoAa (60 %), MarseruTa (35 %), kpacureas u [TAB (5 %) ¢ pasmepamu
JacTHI OKOAO 8 MKM 3arpyxaercst B GYHKep i HOAAETCS K MAarHHTHOMY
BAAHKY, IDEACTABASIONIEMY 13 CeGsl BTYAKY M3 HepiKaBelomeli craru,
BHYTPH KOTOPO# YCTaHOBACH HENOABMIKHEIH MarHUT C MIECTHIO 1O-
Atocamy (cM. puc. 9.1). B 30Hy NposiBAeHHS nonaaaeT PaBHOMEpPHBIA
CAO¥ TOAIIHHO# OKOAO 25 MKM. Orpa6oTaHHbI NPOSBATEAL CHUMaeTCs
€ NOBEPXHOCTH NPOABASIONIEr0 IHAHHADA C TIOMOMIBIO CTICHAABHOM
CHCTeMBI OYHCTKH.

Tepexoc n3obpaxkenus OCYMIeCTBASETCS HaHeCeHHeM Ha 06opoT
Gymary (MAM APYTOit IPHEMHON OAAOXKKH) 3apAAa, TIPOTHBONIOAOXK-
HOTO MO 3HaKy 3apsAy ToHepa. Ha KopoTpon neperoca (cM. puc. 9.1)
TI0AAeTCs nepeMerHoe Hanpsokenue. [pH HCHOAB3OBAHMI KOPOTPOHa
nepeHoca HeOGXOAUMO oTopBaTh Gymary or ¢oropenenTopa, Tak Kak
OHa NPHTATHBAETCS CHAAMH SAEKTPHYECKOTO OAS, 06Pa30BaBIIerocs
MEXAY 3apsKeHHIM 060POTOM GyMar# u 3a3eMACHHOM TOAOIKKOM
doropenentopa. YTo6s OTAGAHTS Gymary, cpasy xe 3a KOPOTPOHOM
TepeHOca yCTaHaBAHBAIOT KOPOTPOH OTAeAeHnsi. Ha KopoTpo otae-
ACHHS NOAAETCS NepeMeHHOe HAaNPSKeHHe, TeHePHPYIoNIee TIOAOKH-
TEABHBIE H OTPHLATeAbHBIe HOHBL B pesyastare AeficTBus KOPOTpOHa
TMPOMCXOAST HeATPAAM3ALMSA YaCTH OTPHIATEABHOTO 3apsipa Gymaru
# ocaaGaenue cBsisu Gymaru ¢ oropenentopom. MoTennuans, noaa-
BaeMile Ha KOPOTPOHBI y3Aa IePeHOCA, YCTAHABAMBAIOTCS M KOHTPOAH-
PyioTcst asTomMaTiyeckH, Bo BCex KONMPOBAaABHEIX aNnaparTax HMeloTcs
MEXaHIYeCKHe CHCTeME! OTAeAeHUS Gymaru.

OcHOBHO# cnoco6 3akpenaenus HM300paXkeHHs B IAEKTporpacdu-
"€CKMX KOMMPOBAABHBIX annapartax — TepPMOCHAOBOIL. Tpu Tepmo-
CHAOBOM 3aKDeNACHHH, OCYIIeCTBASeMEIM (riosepom (neuxoii), Komus
€ TOHEPHBIM (OPOMIKOBEIM) H306pakeHHeM TIPOXOAMT MEXKAY ABYMS
PAa3OrpeTEIMK BAAMKaMH, NPHKaTHIMH APYT K APYTY (CM. puc. 9.1).
TpuxuMHEI BaA dbiosepa TPHXHMAaeT KONHIO AHIeBO# CTOPOHOM
K HarpeBaTeALHOMY BaAHKY (€0 YacTO Ha3LIBAIOT HLIO3ePHBIM). 3a cuer

YTIPYToit AehOpMaIii NPHKHUMHOTO BaAMKA TIPOHMCXOASIT IIPHXKHM KOITHH
noA paBAernen 0,3...0,6 kr/cy? u u3rnGanne Gymaru B 30He KOHTAKTa
B CTOPOHY HarpeBaTeALHOrO BAAMKA, YTO YBEAMHBACT AOIIAAL KOHTAK-
Ta. HarpeBaTeAsHEI! BAAHK PasorpesaeT NOPOILKOBOE H30GpakeHne A0
140...180 °C. ToHep OIAABASETCS 1 NIOAYYECHHAS IACHKA TIPHXXHMAeTCst
& Gymare. [TPOAOAKHTEABHOCTE 3aKpemAeH s — 1...2 . Drio3epHEli Ba-
AMK — IOAAS METAAAHYECKas (HallPHMep, CTaAbHas) TPYOKa, OKphITast
caoeM TecbAoHa TOAIHHOI 40... 200 MKM. DTOT CAO# MTPaeT POAb aHTH-
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NPHrapHOTO NOKPHITHSL. BHYTPH MAMHADA Pa3MellleH HarpeBaTeAbHbIH
IAEMEHT — raAOTeHHasi AaMIla HaKaAHBaHUA B (hOpMe AAMHHO#M TPyOKHM.
Konusi, oGpaieHHas TOHepHBIM H306pakeHHeM B CTOPOHY (DbIO3epHOro
BAAMKa, IPOXOAHMT 4Yepe3 3aKpenAsiouiee YCTPOMHCTBO H MPHKMMaeTcs
K HeMy BTOPEIM BaAHKOM. Tak KaK 4acTb TOHEPAa MOXKET HaAHIHYThH
Ha (PBIO3epHBIN BAAMK, HECMOTPS Ha MCKAIOYHTEABHO HHU3KHE aAresu-
OHHBIe CBOWCTBa Te(pAOHa, TPEAYCMOTPEHAa CMa3Ka BAAMKA (DBIO3ePHBIM
MacAOM (@HTHIIPHUTapPHOM KUAKOCTEIO). AASL 3TOM LEAH CAYXKHT CIeIH-
aABHBIH y3eA cMa3ku. Kpome Toro, ecTe MexaHu3M OTAeAeHHs Gymaru
OT BaAMKa, HallpUMep, MaAbIlEl OTAGAeHHs (cM. puc. 9.1).

Bymaronposogauw,as cucmema BKAIOYaeT B cebsi AOTKM AAS Gymar,
MEXaHH3M ee IOAAYH H TPAaHCTIOPTHPOBKH, YCTPOHCTBO ePeHoca H30-
GpakeHUs (ITOT y3eA y AaHHOro GA0OKa o6umit ¢ aaekTpodoTorpacu-
4ecKuM GAOKOM), YCTPOJCTBO 3aKpenAeHus H306paKeHns, NPUeMHEIe
Aorku. Ecan annapar cHaGkeH COPTepoM (AMCTONOAGOPIIMKOM), TO KO-
MMM NOCTYNAIOT B 9TO YCTPOMCTBO. ECAM mpeAycMOTpPeHO noayueHue
ABYXCTOPOHHMX KOIIHif, allllapaT BKAIOYAeT AYIIAEKCHOE YCTPOHCTBO
(AAs OBOPOTA AMCTa Ha APYTYIO CTOPOHY M TIOAGYH €ro B IedaTaiomee
YCTPOWHCTBO).

B OTAMYHME OT aHAAOTOBEIX, Yu)POBbIe KONUPOBAALHbIE ANNAPAMbL
(popmupyIOoT H306paXKeH e U3 OTAGABHEIX TOUYEK, Pa3Mep H PacmoAo-
JKeHHE KOTOPBIX OIPEACASIIOTCS CHPHAAAMH, OCTYNAIOUIMMH U3 PO~
1eccopa u3o6pakeHui. AAsi 3aIIMCH TaKOrO TOYEYHOro (PacTpoBoro)
u306pakeHUs MPUMEHAIOTCA Aa3ephl H CBETOAMOAHBIC AHHEHKH
¢ uH(paKpacHsIM H3AyderneM. [Tpu Aa3epHOIl 3anuCH HCTIOAB3YeTCS
METOA, B OCHOBY KOTOPOTO NOAOJKEHa BeepHasi Pa3BepTKa MOAYAHPO-
BAaHHOrO A@3€pPHOTO AyYa B FTOPH30HTaABHOM MAOCKOCTH. AAst 3TOrO
NpUMEeHsIeTCst Bpamjaionieecs ¢ GOABIION CKOPOCTBIO MHOTOTPaHHOE
3epKaAo (puc. 9.3, a). YraoBoe mepemellieHHe Aa3epPHOro Ayda HAeT
C IOCTOSHHOM CKOPOCTHIO. Beep AasepHO# pa3sepTKH momapaer
Ha 3ePKaAo, OTpaxkaloliiee U3AyYeHHe B CTOPOHY (hoTopenentopa. 3to
3epKaA0 yCTaHOBAEHO NapaAreAbHO obpasylomeit oropenenTopa,
M Aa3epHOE CBEeTOBOE MATHO NepeMelaeTcs CTPoro no obpasyiouei
UHAMHAPA.

Paspemaiomas CHOCOGHOCTD 3aIMCH 10 TOPH3OHTAAH 3aBUCHT
OT TOrO, CKOABKO A@3ePHEIX CBETOBBIX IIATeH YMEIaeTcsi B MUAAMMeTpe
MAK B Atoiime (25,4 Mm). Kaxxaomy mpobery AasepHOTO Ayda BAOAB 0G-
pasylomeil IMAHHAPHYECKOTO (hOTOPENenTopa COOTBETCTBYeT NOBOPOT
IMAMHADA Ha OAMH IIar, BEAHYHHA KOTOPOTO ONPEAGASIeT paspeleHue
anmnapara 110 BepTukaAu. [pu paspemarouiest cnocoGuocty 400...600 dpi
(16...24 MM™') mar cMEIEeHHst AMHHH Aa3epPHOM 3aNUCH COCTaBASET
0,04...0,06 Mxm.
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Puc. 9.3. Cxembl 3anucyu W306paxeHns B UMGPOBLIX 3NEKTPOrpatuecknx
KONWPOBankHBIX annapartax:

@ — Memog AasepHoill passepmxu; | — AasepHuiii GAOK; 2 — KOAMMMATOPHAS AMH3a;
3 — MHOTOTPaHHOE 3ePKaAo; 4 — ABHIATEAD Aa3EPHOTO CKAHEPa; 5 — KOPPEKTHPYIOmas
AMH3a; 6 — OTpaxaiouiee 3epKarc; 7 — (OTOpenenTop; 8 — AGTYMK HauaAa CTPOKH;
6 — C ucnoAksOBaNUEM CBEMOGUOGHOIl AuNellKU: | — y3eA IKCTIOHMpOBaHKS; 2 — (OTO-
penenTop

MOAyAHpOBaHHE Aa3€PHOTO Ayda OCYUIECTBASETCS BKAIOYEHHEM
M BHIKAIOYEHHEM Aa3ePa B COOTBETCTBHH C IIPOrPaMMOii ¥ H3MEHEHHEeM
MHTEHCHBHOCTH Ayda. OT (hOKYyCHPOBKH A@3€PHOTO Ay4a M BO3MOX-

322

HOCTel ero MOAyAHPOBaHHS 3aBHCHT paspelaiomas cnocoGHOCT
annapara o rOPH3OHTaAR.

1LInpoKoe NpUMEeHEeHHe HAlIAO FKCIIOHUPOBAHHE C IOMOUIBIO CBETO-
AMOAHBIX AMHEeK. AHHEeHKH NPEACTaBASIOT COGOM MaTpHILy, BKAIOYAIO-
u1yio GoAee 5 TIC. OTAGABHBIX Aa3€PHEIX CBETOAHOAOB (110 OAHOMY AAS
Ka)XAOW TOYEYHOMH MO3MIIMM) Ha MOAOCE IKCIOHMPOBAHUS LHAHHADH-
ueckoro oropenenropa (puc. 9.3, 6). YacTora paCnoAOKeHUS CBETO-
AMOAOB B AMHeHKe OlpeAeAsieT pa3pelalonyio CriocoGHOCTE annapara.
TMo mepe BpauieHns (HOTOPELENTOPa CBETOAHOABI BKAIOYAIOTCS W BEI-
KAIOYAIOTCSl B COOTBETCTBHM C MPOTrPaMMOil.

B aAeKTporpaMuecKux KONMPOBAABHEIX aNNapaTax HCIOAB3YIOTCS
TIOAYIPOBOAHMKOBbIE GAAIAS-Aa3ephl C AAMHOM BOAHBI M3AydeHHst 780 HM
M BEIXOAHOM MOIIHOCTBIO 5... 15 MBT. K H3Ay4EeHHMIO 3TOi AAMHEI BOAHEI
YYBCTBUTEABHBI IIPAKTHYECKH BCE HCHIOAb3yeMBle AAS COBP@MEHHEIX
oropenenTopos (OTONPOBOAHNKHM: OPraHHYecKue (POTONPOBOAHMKH,
aMOpGHEIA KPeMHHI, MHOTOKOMIIOHEHTHBI® XaAbKOTeHHABL

K OCHOBHEIM AOCTOMHCTBAaM KOIMPOBAHMs! C IOMOUIBIO 9AEKTPOrpa-
(buYeCKOro anmapara OTHOCSTCS:
®  BBICOKAs MPOM3BOAMTEABHOCTE H BEICOKO@ KaueCTBO KONMPOBAHHS;
®  BO3MOXKHOCTB MaCIITaGHPOBAHMS AOKYMEHTa [IPH KOMMPOBAHUH;
® BO3MOXKHOCTB TIOAYYEHHS KOIMii C AMCTOBBIX H CO COPONIIOPOBaH-

HBIX AOKyMEHTOB, a TAK)KE C Pa3AMYHBIX IITPHXOBBIX, IOAYTOHOBBIX,

OAHO- M MHOTOIBETHBIX OPHIHHAAOB;
= TOAyYeHHe KOnui Ha OGBIYHOM Gymare, KaAbKe, TAACTHKOBOM NAeH-

Ke, AAIOMHHHeBO# (DOABIe ¥ ADYTHX;
® CPaBHMTEABHO HEBBICOKAS CTOMMOCTD AINapaToB M PACXOAHBIX Ma-

TePHAAOB, MPOCTOTa OOCAYIKMBaHMUS.

DAeKTporpaduyecKue KONHPOBaAbHbIE aNNlapaThl, IPEACTABACHHBIe
Ha peIHKe B KoHIe 2008 r., B 3aBHCHMOCTH OT TPeX OCHOBHBIX XapaKTe-
PHCTHK: CKOPOCTH KONHMPOBaHHs, JopMaTa OPUrHHAAG U KOIIHH, PEKO-
MEHAYeMOro oGbeMa KOIHPOBAHMS B MeCSL| IOAPA3ACACHB! Ha IIeCTh
KaTeropui.

IMopmamusHsie KONUPOBAAbHbIE ANNAPAMbL TIPOCTE! K YAOGHE
B 9KCNIAYaTallMM AOMa, B KOMAHAMPOBKe MAM oduce. Onu MaroraGaput-
HBI, FOTOBBI K paGoTe Cpasy MOCAe BKAIOUEHHS], OTHOCHTEABHO HEAOPOTO
CTOST, HO OHM OYeHb AOPOTH B IKCHAyaTauu. HaCTOABHEIE KOMMPE!
C MOABMIKHOM NOBEPXHOCTBIO paboyero CToAa, py4Ho# nopayes Gymaru
M IPOM3BOAMTEABHOCTBIO 5— 6 KONMit B MHHYTY NPHIOAHBI K HCIIOAL-
30BaHMIO AHIIb B AOMANIHUX YCAOBHMSIX HAM B O4YeHb HeGOABLIMX Opra-
HH3aIUAX H NOAPa3AeAeHHAX. PeKoMeHAyeMElil 00beM KONHPOBaHHA
Takux anmaparos — 500 konwit B Mecsll, (GOPMaT OPUTHHAAG M KOTTHHK
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A4. K NIpOM3BOAMTEASIM TAKAX MOAEAeit oTHocaTcs komnanuu Canon,
Sharp, Ricoh, Xerox.

Konuposaabisie annapamst Maaoli NPOU3BOGUMEALHOCMU — OHC-
HBIe MAITHHEI TPOM3BOAMTEABHOCTEIO 10— 20 komuii popmara Ad B Mu-
HYTY, IPHTOAHBIE AAS OGCAY)KMBAHHS KOMIAHHHA HAH MOAPA3AEAeHHI
€ 06BeMOM KOITHPOBaHUs 1 — 5 THIC. KOMHIA B Mecsl]. ITO KOMIIAKTHLIE,
NPOCTHIe B SKCIAYaTAlMH ¥ HeNPUXOTAMBEIE MANIMHEL, A€TKO yMelao-
mecs Ha AI06oM croae. [Mopada Gymary OCyIeCTBASIETCS KaK BPY4HYIO,
TaK M M3 AOTKA, KOTOPKIH MOXKeT HaCTPauBaThCs HA PasAMuHbIe (hopma-
Thl. HeKOTOpEIE MOAEAH NIO3BOASIIOT II€YaTaTh AOKYMEHTH! (popmara A3,
ocTaabHEEe — A4 ¥ MeHblIe. B HEKOTOPEIX MOAGASIX HMEeTCS BO3MOXK-
HOCTh AByXCTOPOHHEI! [IevaTH, KOIHPOBaHHS CO CABOGHHOTO OPHTHHAA],
MCIIOAB30BaHHs! Pa3HOIBETHBIX TOHEPOB. [TPOM3BOAMTEAN MOAGAEH ITOM
rpynnsi: Canon, Xerox, Konica, Minolta, Toshiba, Panasonic, Sharp,
MB, Utax, Mita.

KonupoBaabisle annapamst cpegreti npou3BoguUMeALHOCIMU TIPeA-
CTaBAEHBI HAHGOABIIHM YHCAOM MOAEAEH, OTAMYAIOUIMXCS APYT OT APY-
ra CKOPOCTHIO KONMPOBAHHS, HAAHUHEM AOTIOAHHTEABHEIX (yHKIMI
n yerpoicTs. [POH3IBOAHTEABHOCTh TAKHX KONMPOB COCTABAAET AO
40 CTpaHMI B MHHYTY, OHH CIIOCOGHBI M3rOTOBAATE AO 20 THIC, KOMMi
B MecAL,

B cTaHAAPTHYIO KOH(MHUIypanuio GOABIIMHCTBA aNNapaTos 3TOro
KAGCCca BXOAAT YCTPOHCTBO AASL @BTOMATHYECKOTO ABYXCTOPOHHEro
KOIMPOBAHHS, MHOTO(YHKIHOHAABHBIN aKTHBHBIN KHAKOKPHCTaAAR-
9YeCKHMil AUCTIACH YIIDABACHMS U ayAMTPOH AAs ydyeTa o0beMa M CTOM-
MOCTH BBIIOAHEHHBIX PaGoT. B KOMIAEKT IOCTAaBKH CTAHAAPTHO MAK
AOTIOAHHTEABHO BXOAST COPTHPOBOYHEIE YCTPOMCTBA PA3AMUHBIX M-
KOCTel ¥ THIIOB, aBTOMATHYECKHE M IIOAYaBTOMaTHYECKHE CTeNAephI,
ABTONOAATYHMKHM AAS ODHTHHAAOB M GyMaru HeCTaHAAPTHBIX Pa3Mepos,
YCTPOWCTBA aBTOPH3AI[MK AOCTYTIA, AOTKH S GyMaru NOBIIEHHOH
€MKOCTH ¥ NIPOYHe aKceccyapsl. AAsi 3THX annapaTtoB XapakTepeH
GOABLIOH HAGOP AONIOAHHUTEABHBIX (DYHKI[HI, HaPUMep, CKaHHPOBa-
HUS | TedaTH.

HaubGoaee pacnpocTpaHeHHEIE MOAGAM 3TO IPYIIkl NPEACTaBAe-
Hel KoMnauusivu: Xerox, Canon, MB, Panasonic, Sharp, Konica, Mita,
Minolta, Ricoh.

Konuposaashble annapamsl BHCOKOl npoussogumeAbRocmu 06Aapa-
IOT IPOH3BOAMTEABHOCTHIO A0 90 cTpanul B MunyTy. [TponssopuTers-
MM MOAEAeH 3TO# IpyTIEl ABAsIOTCS Komnanuu Xerox, Canon, Ricoh,
Konica, Minolta, Panasonic, Toshiba, Sharp, Mita, Utax, MB.

Hugpossie uepHo-Geabie KONUPbL — 3T0 KOMOUHALMSA KCePOKOMMPO-
BaABHOTO anmapara, CKaHepa, MOIUIHOTO Aa3ePHOro IPHHTEPa, a8 HHOTAQ
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ewe 1 daxkca. Lincposas 06paboTKa H306pakeHus ¥ BEICOKOE paspe-
1eHue N03BOASIOT 0GeceunTs BLICOKOe KayecTso nedard. Harmune
'MOILIHOTO NMPOLECCOPa AGeT BO3MOXKHOCTh KOPPEKTHPOBATh KaYecTso,
 MCNIPaBAsisi KOHTYPH, yOHpas TeHH U T.A. AHana3oH MacirrabupoBaHus
cocraBasier 0T 25 A0 400 %. CKOpOCTh eyaT MoXKeT GhITh PasHON — OT
20 A0 120 cTpanu B MHHYTY.

Habop AONOAHMTEABHEIX YCTPOHCTB IPHMEPHO TAKOM JKe, KaK y ca-
MBIX AYYLIMX QHAAOTOBBIX KOIMPOB, HO KPOMe 3TOrO K 3THM MalllHaM
MOTYT IIPHAQIATECS AOTIOAHMTEABHBIE YCTPOACTBA NIaMSATH, TAHEAH AS

THPOBaHHUs H300pakeHus, NPOEKUOHHEIE YCTPOMCTBA H T. A,
Taxue annapaTsl Ipou3BOAAT KoMnanuu Xerox, Ricoh, Canon, Konica,
‘Minolta, Sumsung.

Ioanousemunie YuppoBbie KONUPHL O3BOATIOT THPAKUPOBATE
BBICOKOKaYeCTBeHHbIe IBeTHbIe H306pakeHns Kak ¢ GyMaXxHOro
OPHMIHHAAQ, TAK M C KoMmbioTepa. [ToAHONBeTHEIN BH(POBOH KONH-
POBaAbHBIH annapar obecneuusaer u306paxkenue, He ycTynawouiee
MPOAYKIMHK Xopowen Tunorpaguu. [TpoussopuTerbHOCTE — 3...40
CTpaHML B MHHYTY. MoaAeAu 3To# rpynmnsl npoussopsat Canon, Ricoh,
Minolta, MB.

9.1.2. Tepmorpachuseckoe KonmposaHue

TepmoKonupoBarue — cambii ONEPaTHBHLIA CIIOCOO KOIHPOBaHUS
(AecATKM METPOB B MUHYTY), O3BOASIONHI [IOAYYHTE KOIMIO Ha Clie-
IMAABHOMH, AOCTATOYHO AOPOTOCTOSLLIEH TePMOPEaKTHBHOM GyMare HAK
Ha 0OBIYHOM, HO Yepe3 TepMOKONMPOBaABHYIO GyMmary.

Tepmorpaduueckoe KONHPOBAHKE 3AKAIOYAETCS B CACAYIOIIEeM:
Ha AOKYMEHT-OPHIMHAA HaKAGABIBAeTCS MOAYNPO3paYHas TepMope-
AKTHBHAas GyMara YyBCTBHTEABHBIM CAOEM K OPHTHHAAY. 3ateM uepes
9Ty Gymary AOKyMeHT OCBel|aeTCsi HHTEHCHBHEIM MOTOKOM TENAOBEIX
Ayyeit.

TemHble Y4aCTKHM OPUTHHAAA NOTAOUIAIOT AYYH M HarpeBaioTcs,
@ CBeTAbIE YYACTKH OTPAKAIOT TENAOBBIE AYYH H [O3TOMY HarpeBaloTcs
CyuecTseHHO MeHbe. Takum 06pa3oM, TENAOBO#H peabed HeceT uH-
‘opmanuio 06 opuruHae. TeNAOBO# NOTOK OT AOKyMEHTa-OpHIHHaAA
TnepeAaeTcsi NPUKATOM K HeMy TepMOpeaKTHBHON Gymare, KoTopas
TemHeer TeM GOAbILe, YeM GOABIIE HArPeT Y4aCTOK OPHIMHAAA.
HepoCTaTK# TeXHOAOTHH TePMOKONMPOBAHMS, CBS3aHHBIE C HEBHICO-
'KMM Ka4eCTBOM M MaALIM CPOKOM XPaHEHHs KOMHIY, a TakyKe BBICOKO#
CTOMMOCTBIO TePMOPeaKTUBHOM Gymary, He criocoGCTBYIOT ee MPOKOMY
PacnpoCTpaHeHHIO.
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9.1.3. Movorpachuyeckoe KonuposaHne

‘@omorpaguueckoe Konuposanue (pomoxonuposanue) — HanGo-
Aee AaBHMIT crioco6 KOMMPOBaHUs, 06ecneYHBaloNMi caMoe BEICOKOe
KauecTBo, HO TpeGylonmii AOPOrHX PaCXOAHBEIX MaTepPHaAOB (B 4acT-
HOCTH, (hoToGyMaru, CopepKaieit Coan cepeGpa) U AAMTEABHOTO TIPO-
11ecca MOAY4eHHs KOMUHU (IKCHO3UINS, IPOSBACHHE, 3aKPeNACHHE,
TIPOMBIBKA, CYIIKa).

B 3aBucumocmu om mpeGoBanuil K pasmepam u Kawecmsy u3o-
6Gpaxenun pororpapuyeckoe KONUPOBAHNE MOXKET GBITH KOHTAKTHEIM
M ITPOEKIHOHHBIM.

IMpoexyuonnoe homoxonuposarue oGecnednBaeT 60Aee BEICOKOS
KauyecTBO KOIHMH ¥ KPOME TOTO MO3BOASIeT B IMIMPOKHMX MPEAEeAaX H3-
MEHSTh MacmTab H306paKeHus.

@oTorpadpuyeckoe KOMMPOBaHHE OCYMECTBASETCS C MOMOIIBIO
Pa3sAMYHBIX PENPOAYKIMOHHEIX aNnapaTos ¥ QOTOYBEAHYHTEABHBIX
YCTaHOBOK.

DororpachuuecKoe KOMMPOBaHHE HCIIOAB3YETCS B TeX CAyJasiX, KOTAa
ApyTHe criocoGsl He MOryT oGecneuuTs TpeGyeMoe KayecTso.

9.1.4. 3nekTpoHorpachm4eckoe KonupoBaHue

DAeKTpoHOrpaduyecKoe KONMpOBaHMHe (IACKTPOUCKPOBOE KOTHPO-
BaHHe) OCHOBAHO Ha ONTHYECKOM CUMTHIBAHHH AOKYMEHTOB H 9AEKTPO-
HMCKPOBO¥M perucTpanuu HHGOpPManuK Ha CHEelHAAbHEIH HOCHTeAL
KOTHH.

Tlpu 5AEKTPOMCKPOBOM KONMPOBaHHH (DOTOAMOABI IIPE06pasyioT
TOCTPOYHO MpOeLUpyeMoe Ha HUX M306pakeHHe AOKYMEHTa B 3AeK-
TPUYECKHEe CUTHAABI, KOTOPBIE YCHAMBAIOTCS M MOAQIOTCS Ha AMHEWHKy
MHITYIAX HIA.

MesAy urAaMu i OCHOBaHHeM annapara (6apaGaHoM) IPOCKAKUBAIOT
BLICOKOBOABTHEIE IAEKTPHUYECKHE Pa3psiAbl (MCKpH), nepdopupyiomue
TOHYAMIIHME OTBEPCTUS B HOCHTEAE KONHMM B YYaCTKAX, KOTOPHIE COOT-
BETCTBYIOT TEMHBIM Y4aCTKaM OPHIHHaAA.

Kormuu BEIMOAHSIOTCS B OCHOBHOM Ha CTIEIIHaALHOM MAGHKE H TepMO-
peakTuBHOIT Gymare. Konuu Ha MA@HKe CAYXKAT OCHOBO# AASI IIOCACAY-
I0Iero THPaXXMPOBAaHUA AOKYMEHTOB CPeACTBaM# TpadapeTHo
nevary.

OAexTpoHOTpadMyecKoe KONMMpoBaHHe HauGoAee UPOKO 1 A dex-
‘TUBHO HCIIOAB3YeTCS IIPH NIOATOTOBKE BhICOKOKa4eCTBeHHBIX Tpadhapet-
HBIX TIEYaTHEIX (HOPM.
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9.1.5. TpachapetHas
v 3nekTpoHoTpachapeTHan ne4ats

Anst noAyueHnsi GOABIIOTO YHCAA OAWHAKOBEIX KOTHI HCIIOAB3YIOTCS
KONHMPOBaALHbIe YCTPOHCTBA TpahapeTHO! neyaTH.

B HepaAeKOM NPOWIAOM TpadapeTHas Neyarh OCYUIeCTBASAACK PO-
TaTOpaMu — YCTPOHCTBAMH, AASE KOTOPBIX IPEABAPHTEABHO FOTOBHACH
Tpadaper. AAst 3TOrO Ha CHenMaAbHON GyMare U3 MPOYHBIX BOAOKOH,
TOKPHITEIX TOHKHM CAOEM BOCKA, — «BOCKOBKE» — II€4aTaACs Ha I1-
mymei MalMHKe TeKCT. B MecTax yAapa CHMBOAOB MalIMHKH BOCK
OTCKaKHBaA, OCTaBASISl CETKY BOAOKOH. 3aTeM IOATOTOBAGHHAS «BOCKOB-
Ka»-Tpad)aper BCTABASAACH B POTATOP, 06Pa3ys KOAbLO. BHyTpH KOABL-
11a HAXOAMACS BAAMK, CMayHBaeMbli THIIOrpadCKoil KPackoii, Kotopas
4epes y4acTKH «BOCKOBKH» C IOBPEXAEHHEIM BOCKOBBIM CAOEM C TI0-
MOUIBIO AOTIOAHHTEABHOTO BaAMKa NepeHOCHAach Ha Gymary. YuacTku
GyMarH, COOTBETCTBYIOIIE MECTaM Ha «BOCKOBKE», 10 KOTOPBIM YAG-
PAAH CHMBOABI TUIIYIIEH MAaITWHKH, OKpamMBaAuch, Ha kaxxaom 060-
POTe KOABIIa «BOCKOBKM» M3 POTAaTOPa MOABASACS AMCT Komuu. Pac-
XOAHBIe MaTepPHaALl H CaM POTATOP GBIAH AOCTYIIHEI M HEAOPOTH.

K gocmourcmsam TpahapeTHO# neYaTH POTaTOPaMH CAGAYeT OT-
HECTH XOpolIee KauyeCTBO eyaTH; BO3MOXKHOCTE noAyyenns 400 ... 1 500
OTTHCKOB C OAHOTO Tpad)apeTa; OTHOCHTEABHYIO IPOCTOTY H3TOTOBAC-
Hus Tpadapetos. OAHAKO Npy TpadapeTHOM NevaTH HeBO3MOXKHO BEI-
TIOAHSITE PEAAKTHPOBAHHE H HEOGXOAMMO HCTIOAB30BAHHE HECKOABKHX
TpacapeTos NPH MHOTOLBETHOM MeYaTH.

TlepcnieKTHBHLIN IyTh Pa3BUTHS TPa(apeTHON NevaTH, HCIOAB3Y-
OWUI NOCAEAHHE AOCTHIXEHHUS IU(POBOH IAEKTPOHHKH U Cyle-
CTBEHHO yAyYIIAIOUMi BCe XapaKTePHCTHKM TpachapeTHOi meyaTH,
CBSI3aH C 3AeKTPOHOTPacdapeTHOM nedarsio. [TockoAsky B Poccun
3AeKTpOHOTpahapeTHas meuaTh B CaMOM HaYaAe MPOM3BOAMAACH
B OCHOBHOM C MOMOMIBIO KONKPOBAABHEIX aNNapaToB MPOM3BOACTBA
upmel Riso, 9acTo 3T0T €1OCO6 Pa3sMHOKEHNs AOKYMEHTOB Ha3hIBaloT
pusorpacgpuet.

Pusorpagst (gynaukamopst) — THI KONHMPOBaABHO-MHOKHTEAB-
HOM TeXHMKH A OhHca, COBMemaomuil TPAAMIIMOHHYIO Tpadaper-
HYIO I1e4aTh C COBPEMEHHBIMH IM(POBEIMH METOAAMH H3TOTOBACHHS
1 06paGOTKH IACKTPOHHLIX AOKYMEeHTOB. PH3orpad, noaAKAIOUeHHEIH
K KOMIIBIOTEPY Yepe3 NapaAAeABHEIN OPT, MOXET GBITh HCIIOAB3OBAH
S ONIEPATHBHOTO CO3AAHHS, PEAAKTHPOBAHUS H Pa3MHOKEHMs AIOGBIX
BHAOB AOKYMEHTOB U NIOAMTPa(HUECKHX HIAQHHUIL.
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Pu3sorpag Guia uzoGperen u cospau B 1980 r. B Sinonuu, a yxe
K Havany 1995 r. Goaee 70 % ANOHCKMX WKOA GBIAM OCHAIIEHE! pH30-
rpacdpamu. B Poccun nepssie pusorpadsl nosBuAKCh B 1992 r. Kom-
na#us Duplo NosIBHAACH Ha PHIHKE CPaBHUTEALHO HEAABHO. B comx
AynAMKaTopax Duplo HCIOAB3yeT OPHIHHAABHYIO CHCTEMY IOAQYH
GyMmary, 9TO CYMTAeTCH OAHMM M3 FAABHBIX AOCTOMHCTB anmnapaTos
Duplo. B nieAom e o XapaKTepHCTHKaM annaparsl KOHKYPHPYIOLHX
(bupM OYeHB NOXOXKH, U Pa3AHYHS MOXKHO BEISBHTE TOABKO B IPOLeCce
IKCIAYaTaluH,

TMponecc KonupoBaxus Ha pu3orpadie OTAMYAETCS BHICOKOI Onepa-
THBHOCTBIO ¥ COCTOMT M3 ABYX 3TaloB: IOATOTOBKH pabodeil MaTpHIyst
B Tevenue 15...20 ¢ u mevaTH o MaTpHIle C BHICOKOH TPOU3BOAUTEAB-
HOCTBIO, 06ecreunBaioulei OAyYeHHe HECKOABKHMX THICSY BHICOKOKA-
YECTBeHHBIX OTTHCKOB 3a 10...20 MuH.

Cxema yughposoro pusorpacha noxasana Ha puc. 9.4. Tpu noarotoske
MaTPHLE! OPHIHHAA AOKYMEHTA NOMEIIAIOT Ha BCTPOEHHKIH CKaHep 1,
KOTOPKIi CYUTHIBAET HH(POPMALIMIO, KOAUPYET ee U CO3AaeT COOTBETCTBY-
o1t LudpoBoii haiia. Mocae 06pabOTKH CIEHAABHOM MHOTOCAONHO#
PYAOHHO¥ MaCTep-NAeHKH 2 TEPMOTOAOBKOIA 3, yIIPaBASIeMOit 3THM -
POBBIM (haiAOM, co3aaeTcs paGodas MaTPHILA, COACPKALLIASK KOImpyemoe
n306pakeHHe MAM TEKCT B BHAE MHUKDOOTBEPCTHI BO BHEIIHEM CAOe
TAeHKH. 3aTeM pabouast MaTPHIla aBTOMATHYECKH Pa3MeNIaeTcst Ha 110~
BEPXHOCTH KPACSIIero (MAMHADA 4, BHYTPH KOTOPOTO HaXoAuTCst TyGa 9
CO CHeUHaALHBEIM KpacHTeAeM. KpacHTeAb NpONUTHBAeT BHYTPeHHMI

Puc. 8.4. Cxema uncbposoro pusorpadpa:

1 — cKanep; 2 — MHOTOCAORHAS PYAOHHAS MACTEp-TACHKa; 3 — TePMOTOAOBKA; 4 —
KPACAIHiE WAMAD; 5 — NOARIOWHI AOTOK; 6 — NPIKHMHE BANMK; 7 — IpHeMHBA
AOTOK; 8 — NpHeMHUK OTPABOTAHNAIX PaGOHX MATPHI; 9 — Ty6a C KpacKoit
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CAO# IAeHKH, M oOpaGoranHas Takum o6pa3oM paboyas MaTpuia uc-

| MOAB3YeTCs Kak TpadiapeT A THPKMPOBAHMS AOKYMEHTa.

B niporjecce neyaT KpacHTeAb, IOCTYNAlOMMil 3 TyOk! 9 BO BHYTpeH-
HUI CAO# ACHKH, TIOA ACHCTBHEM LEHTPOGEKHOM CHALI IPH BPallleHUH
(OPMHOro IMAHHAPA NEPEHOCHTCS Yepe3 MUKPOOTBEPCTHS Ha AMCT
0OBIYHO# GyMmary, NOCTynalollei U3 NOAAIOIIEro AOTKa 5 ¥ MPHKHMAa-
eMoit BaAMKOM 6. AMCT GyMaru ¢ OTIeYaTKOM MOCTYNaeT B IPHeMHBIH
A0TOK 7. C opHO#M paGoueii MaTPHI[BI MOXKHO TMOAYYHTE GOAee 4 ThIC.
OTTUCKOB Ge3 CHHKeHHMsl KayecTsa.

B coBpeMeHHBIX pu30orpad)ax BHIIOAHSIOTCS B aBTOMATHYECKOM pe-
JKMMe He TOABKO BCe OCHOBHBIE ITallbl, HO AQXKe OTMaThiBaHHe C PyAOHA
OTpe3sKa MacTep-NACHKH Hy)KHOH AAHHEI, ero OTpe3aHue, CHATHe C Kpa-
csimero GapaGana OTpaGOTaHHO# MaTPHIE! M €€ YAAACHHE B IPHEMHHK
0TpaGoTaHHEIX PaGOYMX MaTPHIL.

K gocmourcmsam pu3orpaga CAEAyeT OTHeCTH:
HCTIOAB30BaHHE AAS KONMPOBaHus GyMaru Alo6oro THIA U KauecTsa;

BEICOKYIO IPOM3BOAUTEABLHOCTS;
BBICOKOE pa3spelieHne; BOIMOKHOCTb MHOTOI[BETHOM NevaTy;
cosmecTHyI0 pa6oty ¢ TTK u, B yacTHOCTH, Hcnoab3osanue ITK aas
CO3AAHMS M PEAAKTHPOBAHMS AOKYMEHTOB;

®  aBTOMATH3ALMIO BCeX MPOLeccos.

OcoB0 CAGAYeT OTMETHT BEICOKYIO SKOHOMUYHOCT THPaKHPOBAHHS
Ha pusorpage AOKyMEHTOB: €CAH CTOMMOCTB MOAyueHus 10 konuit, Ha-
npuMep, Ha pu3orpade H KCePOKCe NOYTH OAMHAKOBA, TO H3rOTOBACHHE
500 orrickoB Ha pusorpacde B 6...8 pa3 pemesae.

KOHCTPYKTHBHO PH30rPadbl BHIOAHSIOTCS B ABYX KOH(HIypaIsx:
POAMKOBEI® M NAGHIIETHEIE,

PoAuKoBble, ¥AM NPOMSUKHBIE, PU3OrPahbl NPEAHA3HAYECHBI AN
PaBOTH TOABKO € OTAGABHBIMH AHCTaMH, IPOTSTHBAHMEM HX IPH CYM-
THIBAHMH MHMO (POTONPHEMHOTO YCTPOMCTBA CKaHepa, NpHYeM nopaya
AMCTOB OCYIECTBASIETCS B ABTOMaTHYECKOM PeXHMe.

IMAarwemmsbie pu3orpagpkt NO3BOASIOT KONUPOBATH KaK AHCTOBEIE,
TaK ¥ COPOLIIOPOBAHHEIE MAaTEePHAABL.

Anst 6oree 3(pHEKTHBHOTO HCTIOAB3OBAHMSA PU30rpadbl OGLEAMHSIOT
B AMHEI KOMIIAGKC TeXHHUECKUX CPEACTB HH(OPMATH3ALMH, HAIPH-
Mep, KaK 0Ka3aHo Ha puc. 9.5.

Tlpu hopMUpPOBaHMH KOMIAEKCA PH3OTPad MOAKAIOYAIOT K KOMITBIO-
Tepy, YTO NO3BOASIET IPEBPATHTL PH30OTPad) B BHICOKOKAYeCTBEHHBIH
CKaHep M AGeT BO3MOXKHOCTB NePeAATh Ha KoMIbioTep H3oGpakeHue,
OTPEeAAKTHPOBATH €ro, BHIGHpas MaciITal, 1 pacneyararh Ha pu3orpa-
¢e. Pusorpad sxorormuecku GesonaceH, He TpeGyeT ClIEHAABHO MOA-
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HO# MaMATH TepsieTcsi. JTa NaMATh HashIBAETCH «onepaTus-
HOCKOABKY paboTaeT OueHb GLICTPO, TaK YTO MPONECCOPY NpaK-
He MPUXOAHTCS JKAATH TIPH YTEHHH AQHHBIX M3 NaMATH HAH
B Hee. OneparuBHas NaMaTh 0003HAYALTCA RAM (Random
‘Memory — namsme ¢ NPOU3BOABHBIM gocmynom). OGbem ycra-
i B KOMIBIOTEPE ONePATHBHOM NaMATH ONPEACASIET, C KaKuM
HEIM OBecredeHHeM MOXKHO Ha HeM paboTaTk. Ipu Hepo-
B CTaTO4HOM OObeMe ONepaTHBHOM MaMATH MHOTHE nporpamMMel AnGO
~ me Gyayr paborats, AuGO GyAyT paboTaTh KpaiHe MEeMeHHO.
~ Ksw-namamb — CBepXOBICTPOACHCTBYIONAs NaMATh, obecneyuBa-
m yCKOpeHue A0CTyna K ONepaTMBHO NAMATH Ha GBICTPOAGHCTBY-
Jonpux KOMIBIoTepax. OHa PacrioAaraeTes «MexAy» MHKpOIPOLECCOpOM
’ ¥ ONePATHBHOM NaMATHIO H XPAHUT KOMUH HanboAee YaCTO MCTIOAB3Y-
 eMBIX y4aCTKOB onepaTuBHOi namsTH. [1py oOpalueHHu MUKpOnpouec-
~ copa K NaMsTH CHaYaAa MPOU3BOAMTCH MOUCK AQHHBIX B K3LI-NaMSTH.
" [TocKoABKY BpeMst AOCTYTIa K KIUI-IaMATH B HECKOABKO Pa3 MEHRILIE, HeM

K OOBIYHO¥ NaMsTH, a B GOABUIMHCTBE CAy4aes HeoOXOAUMbIE MHKDO-

TIPOTIECCOPY AQHHER YXKe COACPXKATCA B KII-IAMSTH, CPEAHEe BpeMs

AOCTYNa K NaMATH YMEHBIIAeTCs.

(CMOS-RAM — y4aCTOK NIaMsATH M5t XPAHEHUs lapaMeTpos KoHDH-
KOMITBIOTEPa, Ha3LIBAEMBIN TaK B CBSI3H C TeM, 4TO 3Ta NaMAThL

OBIYHO BHIOAHSAETCS 10 TexHoAornu CMOS, oBAapatomel HUIKUM

auepronorpeGaennem. CopepxuMoe CMOS-RAM He n3MeHsieTcs npu

| BBIKAIOYEHUH ACKTPOITHTaHNs KOMITBIOTepa. ITa NaMsTh PacrioAaraeTcs

Ha KOHTPOAepe nepHbEepHH, AAS SASKTPOIUTAHHS KOTOPOTO HCIOALSY-
 JOTCA CIenUaAbHBIe aKKyMYASTODEL AAs H3MEHEHHS IapaMeTpoB KOH-
~ dhurypanum Kommnbiorepa B BIOS COAGPIKMTCS IPOrPaMMa HaCTPOMKH

KoMnbioTepa Setup.

Bugeonamams » 1BM PC-COBMECTHMBIX KOMILIOTEPAX — naMsTh,
MCTIOAb3yeMAas AASl XPAHEHHs H30GPAKeHHs], BEIBOAMMOTO Ha SKpaK
. MOHMTOpA. DTa NaMATh OGLIYHO BXOAHT B COCTaB BHAEOKOHTPOAAEPA —
 3AEKTPOHHO CXEMBI, YIIPABASIOLIEH BEIBOAOM n306pakeHus Ha SKpaH
§ 'MOHMTOPA.
§ )" namamb (BHeLIHee 3anoMUHalomee yerpoiictso — B3Y)
~ mpeAHa3sHavueHa A pasMelleHus BoABIIHX 06BEEeMOB HHPOPMALHH
¥ 0OMeHa €10 C ONepaTHBHOM NaMATbI0. AAA OCTPOEHHS BHEIIHeH
NaMATH HCTIOAB3YIOT HHEPrOHe3aBUCHMEIe HOCHTeAH HH(popManuy
(AMCKHM M AeHTHI), KOTOPBIE ABASRIOTCS nepeHOCHBIMH. EMKOCTE 3TOM
TaMATH MPaKTHYECKH He UMeeT OrpaHHYeHHil, @ AAsi OOpaIleHHs K He#l
TpeGyeTcs GOAbLIe BpeMeHH, YeM K BHyTpenHeii. B3Y no npuHyunanM
YHKIMOHMPOBAHAS IOAPA3ACASIIOTCS Ha YCTPOACTBA IPAMOTO AOCTYNA
(HAKONMTEAM Ha MATHATHELX ¥ ONTHUECKIX AHCKAX) # yCTPOHCTBA NOCAS-
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Puc. 8.5. CrpykTypa pusorpacmyeckoro komnnekca

TOTOBAGHHBIX MOMEILIEHHA U NepcoHaAa, K paboTe roToB cpasy mocae
TOAKAIOYEHHS K CeTH.

BAaropaps BHICOKOMY Ka4eCTBy M YAOGHOM TEXHOAOTHH pusorpapu-
HeCKHMI KOMIIACKC TeXHHYECKHX CPEACTB MH(OPMATH3ALMH O3BOASET
(pOpMHMPOBATE M THPKHPOBATH HH(POPMAIIHMIO HA TBEPABIX HOCHTEASIX,
HAUMHAs OT BU3UTHBIX KAPTOYEK, GAAHKOB, PEKAGMHBIX MPOCMEKTOB
M TEXHHYECKOM AOKYMEHTAIHH H 3aKaHYHBAs JKYPHAABHO e PHOAHKOIA,
GpounopamMu ¥ KHUraMH.

Pusorpadsl Ha POCCHICKOM PHIHKE IPEACTABACHEI Gpenaamu Riso,
Duplo u Ricoh.

BB yHVHTOXWTENN BOKYMEHTOB — LUPEREPbI

Ilpegepst (to shred — paameAsyaTh, KPOMCATB) — YCTPOMCTBA AAS
YHHYTOXEHHSA AOKYMEHTOB.

330

Hudopmanus, COACPKAIIAACA B AOKyMEHTaX Ha TBEPABIX HOCH-
TeASX, 4acTO HOCHT KOH(HUACHIMAALHEIH XapakTep. B cBa3u ¢ aTuM
BO MHOTHX COAMAHBIX OPraHH3aIMAX AGHCTBYIOT HHCTPYKIIHH O IOPSIAKE
obpamenns co CAyXKeGHBIMM MaTepHaraMy M 3aluTe HHPOPMALHK
B 3AEKTPOHHOM BHAE, & TaKXe (PMKCHPOBaHHOW Ha Gymare M MHBIX
HOCHTeASX (MHKPO(MAEMAX, MarHHTHOM AEHTe ¥ AUCKeTax H T.A.). [Tpu
3TOM B OPraHM3AIHsAX C GOABUIMM AOKYMEHTOOGOPOTOM OCTPO CTOMT
npoGAeMa yTHAM3AIHH OTXOAOB AGAOTIPOM3BOACTBA B BUAE AOKYMEHTOB
Ha TBEPABIX HOCHTEASX.

CymecTsyeT TP OCHOBHEIX CIIOCOGA YHHUTOKEHHS AOKYMEHTOB:
XMMHYECKHH, TePMHYECKHI ¥ MexaHWuecKuii. [lepBrie ABa CBA3aHBI
C OTIPEACACHHEIMH HEYAOGCTBAMH ¥ AOTIOAHHTEABHEIMH (DHHAHCOBBIMH
3aTpaTaMM Ha COAEPIKaHHE OTACABHEIX IOMEIeH I, OCHAIIeHHBIX Crie-
HAABHBIMH CHCTeMaMH (DHABTPAIIMK U BEHTUASIIMH BO3AYXa, IPOTHBO-
TOXXapHO# Ge30MacHOCTH, CHEeIMAALHO OATOTOBACHHOTO IePCOHAAa,
crnenHaAbHOM OAeKABL. B cBsi3u ¢ aruM HanGoAbIIee pacnpocTpaHeHue
MOAYYHA MMEHHO MeXaHWYeCKHil NMPHHIHUI «Pa3Pe3aHus AOKyMEHTOB
Ha YacTH», PeaAn3yeMslil B IIPEAepax.

Bce mpeAepsl 3AeKTPOMEXaHHYEeCKOTO TUIA COAGPIKAT CACAYIOIHe
OCHOBHBIE Y3ABI: MEXaHHYECKUI TPUBOA, PEXXYIIHA MEXaHH3M, KOHTeil-
HepHI AASl YHHYTOXKAEMBIX AOKYMEHTOB H OTXOAOB B BHAE GyMa’kHBIX
TIOAOC MAH GPHKETOB.

Pejcyuiie MeXaHH3MBl IAEKTPOMEXaHHYECKUX LIPEACPOB MpPeA-
CTaBAsIOT COBOM MOHOAHTHEIE BPaIlaloIHecs: HOXKH, IPHBOASIMECS
B ABHJKCHHE ABHTaTeAeM uepes PEAYKTOP.

Mo Ha3HAYeHWIO ¥ KOHCTPYKTHBHOMY MCTIOAHEHMIO IPEAEDHI MOA-
Pa3’AEASIIOTCS Ha NIePCOHAABHEIS, O(HCHBIE W IPOMBIIIACHHBIE.

IMepcoraabubie uipegepbt KOHCTPYKTUBHO BEINOAHSIOTCS C MAAO-
06beMHON KOP3MHON HAK Ge3 KOP3MHBEI AASl yHHYTOXKaeMo# Gymaru.
B mocAeAHEM CAyuae MOJKHO MCHOAB30BaTh 3TOT ammapar ¢ AKGo#
KOP3MHOM MAM KOHTEHHEepOM, KyAa MOXKET TOCTYTaTh YHHITOKaeMbli
matepnaA. CepBucHBIe (DYHKIMM NEPCOHAABHBIX MIPEAEPOB OGLIYHO
3aKAIOYalOTCH B aBTOMATHYECKOM ITyCKe/OCTaHOBe Ha OCHOBE MEeXaHM-
94eCKOT0 MAH IAEKTPOHHOIO AATYMKA, CBETOBOH MHAMKAIMH PEXXKHMOB
paGoTEl ¥ peBepce BpaleHus HOXKel. Pa3AMYHEIE MOAGAH T@PCOHAAB-
HBIX IIPEACPOB MO3BOASIOT YHHUTOXKATh AOKYMEHTh BTOPO# — NATOM
CTeneHu CEKPETHOCTH CO CKOPOCTHIO, AocTHraiomen 90 mm/c, u cHab-
JKAIOTCS KOP3UHOM AAS COOpa YHHYTOXKA@MOro MaTepuara BMeCTH-
MocThIO 16...29 A

OgpucHbie wpegepbl IO3BOASIOT YHHUTOXKATH AOKYMEHTBI CO CKper-
KaM#, MOTYT GEITh HCIIOAB30BaHBI AASL YHHUTOXKEHHS NAGCTHKOBBIX
Kapt, CD-AMCKOB M AHCKET 3a CYeT HCMOAb30BAHHS PEXYyIero Mexa-

331
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HHM3Ma NepBOit KaTeropuu. 3aKpHITEI KOPIYC 3THX IIPEAEPOB HMeeT
ABEpIly, OTKPEIBAIONIYIO AOCTYTNl K KOHTEHHepPY AASl YHHYTOKEHHBIX
AoxkymenTos. Kopnyc nepeasuraeTcsi Ha kKorecax. K AOnoAHMTeABHBIM
CepBHCHBIM (DYHKIHAM O(HCHEIX IIPEACPOB OTHOCHTCS aBTOMaTHYe-
cKasi GAOKMPOBKa ITyCKa NIpH He3akKphIToi ABepu. [1pn paGore c AOKy-
MEHTaMH BTOPOM — ATO# CTeneHeil CeKPeTHOCTH MOAGAH O(HCHBEIX
IIPEAePOB MMEIOT IPOM3BOAMTEABHOCTE A0 260 MM/C M BMECTHMOCTE
Kop3uusl 300 A

Iipegepst NPOMBIMAEHHOr0O NPUMEHEHUR IPEAHAIHAYCHE! AAS
L|eHTPAAM30BaHHOTO YHHUTOKEHHUA AOKYMEHTOB B GOABIIMX OpraHu-
3anusx, 06AGAQIOT BHICOKOH MOIIHOCTBIO H IIPOM3BOAUTEABHOCTBIO,
OCHAIAIOTCS BHYTPEHHHM AHTOYHEIM TPaHcmoprepoM. B mponecce
paboThl rapanTHpyeTcs GesonacHoe BHIIOAHEHHe BCeX Olepaimi
3a CYeT CHeyHaAbHO CKOHCTPYHPOBAHHEIX OPraHOB yNpaBAEHHS
M AQTYMKOB. YHHUTOXKHTEAM AQHHOW CEpPHH MMEIOT CEHCOPHYIO NaHeAb
YTIPaBACHHS, aBTOMAaTHYECKOe OTKAIOYeHHE NPH NePeNOAHEHHOM HAH
BHIABHHYTOM KOHTeHHepe 1 3acTpeBaHnH GyMaru, CBeTOBYI0 HHAMKALHIO
PeXHMOB paGoThl. BEICOKOE KauecTBO PeXKyIero MeXxaHn3Ma o3BoAsieT
YHHUTOXATH AOKYMEHTEI BMECTE C MallKaMH, @ OTACABHEIE MOAGAH H CO
CKOPOCIIMBATEASIMH THIIA «<KOPOHa» CO CTAABHBIMM AyTaMH-KPeNAeHHS -
Mmu Gea 3aTynaeHns HoXeit. [IPON3BOAMTEALHOCTh HEKOTOPEIX MOAGAEH
IPEAepOB MPOMBIIIAEHHOTO PHMeHeHns — 354 MM/C, @ BMECTHMOCTE
KOp3uHBI — 340 A.

Ha poccuiickom peiHKe HanGoAee ONyASIPHEL IpeAeps! (hupm Rexel,
Burlos, Kobra, Geha.

KOHTPO/bHbLIE BOMPOCH!

— ~

1. MepeyncnuTe OCHOBHBIE 3TaNLI 3NEKTPOrpPathiNECKOro KoNk-

POB&HUA U PACKPOTE UX CORBPXaHME.

Kam: OCHOBHBIE Yan! B COCTABE 3NeKTPorpadu4eckoro anna-

para?

Kakyio hyHKUMIO BLINONHSAIOT KOPOTPOHBI B 3NeKTporpaduye-

CcKom annapate?

3a cyeT Kakux NpoUECCOB NPOU3BOANTCA 3aKPenneHne ToHepa

Ha Gymare npu 3neKTporpatueckom KonuposaHum?

. Hem oTnuyaeTcA undpoBoi 3nekTporpacthMyeckui annapar

OT aHanorosoro?

. Kakue hakTopel HEO6XORMMO NPUHUMETL BO BHUMaHWE Npu
Bbi6ope Mofenu 3NeKTPOrpatineckoro KONMPOBANbLHOro an-
napara?

o o & © P

7\Ksms (hM3NYECKME ABNEHNRA NEXET B OCHOBE TepMOrpathue-
cKoro, (hOTOrpathMHECKOrD 1 3NEKTPOMCKPOBOro KONVPOBAHMA?
8. ’Pmpom’s NOCNEAOBATENLHOCTE NONYHEHWUA KONWA C NOMOLLBLIO
pusorpacha.
9. Mepe4mcnuTe OCHOBHBIE KOHCTPYKTUBHBIE Y3Nnbl pusorpada.
10. Kakumn KOHCTPYKTUBHBIMU OCOGEHHOCTAMM 06naaatoT nepco-
HanbHbIE, OPUCHBIE 1 NPOMBILLNEHHbIE LUPEASPLI?
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Ansaitnepa
MK ¢ MOmHLIME CHCTeMaMH
06paboTKH BHACO- M ayAHO-

uscopmanmun, BuaeobracTep,

2D- u 3D-aKceAepaTopst
3D-monurop, 3D-npunTep,

TAOTTEp, KOIHPOBAALHEIH
anmapar, aKycTHYecKas

Ha MarHUTHOM ACHTe, ACHTOY~
CHCTeMa, IPOeKTop

e, AeHTOuHKIe GubAMOTe- | HEle GubAMOTeKI

i

HHTOONTHYECKHE, CMEHHBIE
JKECTKHE AMCKH, HAKOITHTeAH

u Blu-Ray, Flash-namsts, mar-

HUC

peaaxtopa

JKeCTKHe AMCKH, HaKOITH-
Momuurop, npunTep, npo- | MOHMTOpP, IpUHTED,
€KTOp, NMAOTTEep, KONMup,

pusorpag

Flash-namsts, cMenube

nK

HHKeHepa-
NPOSKTHPOBIMKA

u Blu-Ray, Flash-namsts, | HD-DVD u Blu-Ray,
HOW AEHTE, ACHTOYHEIE | TEAW HA MArHHTHON AeH-

GuGAHOTEKH

CCMEHHBIE JKECTKHE AUCKH,
3D-monmTOp,
3D-npunTep, KONUP

MonwuTtop, npuHTep,
NPOEKTOP, MAOTTEP,

MK

TexHH4eCKHe CPEACTBA, CHAIAHHBIE € NPOPECCHOHAALHON ACSTEALHOCTLIO

MeneAxepa
Ray, Flash-namsiTe | HaKONMTEAW Ha MarHmT-

CD-RW, MO, DVD,
HD-DVD n Blu-

Tep, poexTop, Ko-
mp

MouuTOp, NpUH-

OGpaborka K
Buipaua

@opMuposanue AI0GOTo pabouero MecTa, B TOM YHCAe U HA Gase KOM-
TIAEKCa TeXHHYECKHX CPEACTB MH(OPMaTH3ALMH, CAEAYeT TIPOM3BOAMTE
B COOTBETCTBMY C TPeGOBAHUAMMU IPTOHOMHKH. DproHomuka — Hayka,
M3yvaomas ﬂwueCCH naauqueﬁmux yeAOBeKa M MalHHbl C LEABIO
CO3AAHUS ONTHMAABHBIX M Ge30MacHsIX YCAOBHII BBICOKOIPOH3BOAM-
TEABHOTO TPYAA. |

KOMITAGKC TeXHHYECKHX CPEACTB HH(OPMATH3aL|H PacrioAaraercs
Ha paGouem cTore. KOHCTPYKIs CTOAQ AOAXKHA obecneunBarh ONTH-
MaAbHOE pasMellenne Ha paGoueil OBePXHOCTH HCIIOAB3YeMOro KOM-
IAEKCA TeXHMYECKHX CPEACTB C y4eTOM MX YHCAA M KOHCTPYKTHBHLIX
ocobenHoctei (pasmep IMK, KraBnaTypsl, npUMHTepa), @ TAKXKE Xapakrepa
BBINOAHAEMOH paGoThL.

Ha pa6oyem MecTe MOMHMO TeXHHYECKHX CPEeACTB AOAJKHA pac-
OAAraThCS AOKYMEHTAIMsl, MOTYT BECTHCH 3aNKCH, NOITOMY, 9TOGE!
He YTOMASITh FAQ3a, IPEAMETH! NIOCTOSHHOTO MOABIOBAHMNA ¥ IKpaH
MOHHMTOPA AOAKHBI HAXOAMTECS IPUMEPHO HA OAMHAKOBOM PaccTosi-
HMH OT TAQ3.

PaGoume NOBEPXHOCTH AOAKHEL HMETh CACAYIOUHE MHHHMAALHEIS
pasMephI: WHPHHA CTOACHIHHMIEL — 500 MM; CcBOGOAHAS MAOUIBAKE A
pasMeleHus 3aMeToK — 100x200 MM; IAOCKOCTE A OGecredenus
BLIIOAHEHHs YePTeXHO-TpadHIecKux paboT — 450x 650 mm.

@opmy paGoyeit TOBEPXHOCTH CACAYeT BEIGHpATB C Y4eTOM Xapak-
Tepa BHINOAHSEMO¥ PaGoTHL. OHa MOXeT GhITh IPSMOYTOABHOM, HMETh
BEIPE3 AASl KOpITyCa paGoTaroiero oneparopa, YTAYOACHHS HAM APYTHE
TOBEPXHOCTH AASL CPEACTB uHpOpMaTH3ALHH.

BricoTa paGoyeil IOBEPXHOCTH CTOA A B3POCABIX TIOAB3OBaTEACH
AOAKHA PEryAHpOBarThCs B MPEAEAAX 680...800 MM; TIpH OTCYTCTBHH
TaKoi BO3MOKHOCTH BEICOTa paboueli OBEPXHOCTH CTOAA B cooTBeT-
CTBUM C QHTPOTIOMETPHIECKUMY XaPAKTEPUCTHKAMI OTEYECTBEHHOTO
IOAB30BATEAS! AOAKHA COCTABASTE 725 MM. [lpu 3TOM 3KPaH MOHHTOPa
CAeAYeT PacIiOAGraTh HiKe YPOBHA rAas Ha 28 cMm.

PaGoumit CTOA AOAKEH HMeTh IIPOCTPAHCTBO AMA HOT BBICOTOM He Me-
Hee 600 MM, mupHUHO He MeHee 500 MM, TAYOHHOI Ha YPOBHE KOACH —
He MeHee 450 MM ¥ Ha ypOBHE BBITSHYTEIX HOT — HE MeHee 650 MM,
[pu paGoTe C TEKCTOBEIMU AOKyMEHTaMH pabouee MECTO AOAKHO OBITH
(OCHAIIEHO AETKO NIepeMeIaeMBIM MOMATPOM AAS HX pasMeeHs.
NMpu opraHU3anuy paGouMx MeCT AAS paboTEl B NOAOXKEHHH CTOH,
HanpUMep Ha TEXHOAOrHYEeCKOM 06OpyAOBaHMH, B COCTaB KOTOPOTO
Bx0AAT TMK, CTaHKH C MPOrPaMMHEIM ympaBAeHueM, poGOTH3UPOBAH-
Hble ¥ TEXHOAOTHYECKHE KOMIAGKCE!, THOKOe aBTOMATH3UPOBARKOE
IPOM3BOACTBO, AMCHIETIEPCKHE NYABTH YNPABACHNS, CAeAyeT Tmpea-

ycMaTpuBarh:
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® [POCTPAHCTBO MO rAyGHHE He MeHee 850 MM C y4eTOM BHICTYNAIOMMX
uacrei 06OPYAOBAHMS A HAXOXKACHHS YeAOBEKa-OIIepaTopa;

® NpPOCTPAHCTBO AASL CTON TAYOMHOM M BEICOTON He MeHee 150 MM
¥ WIMPHHOI He MeHee 530 MM;

® pacNoAOKeHHe YCTPOHCTB BBOAA-BEIBOAA HH(OpMaLuK, obecrneun-
Balolee ONTUMAABHYIO BHAUMOCTE 9KpaHa;

® AerKylO AOCATaeMOCTb OPraHoB PYYHOrO ynpaBAeHHsi B 30He MOTOp-
HOTo NoAst: o BeIcoTe 900... 1 300 MM, 110 rayGure 400 ... 500 my;

® pacnoaoxenue skpana [K B mecre paGoueit 30HBI, oGecrneunBa-
iojee yA0GCTBO 3PUTEALHOTO HAaGAIOACHHS B BEPTHKAABHOM MAO-
CKOCTH 10A yrAoM +30° OT HOPMaAbHOM AMHMH B30pa OnepaTopa,
a TaKxke yA0GCTBO MCnoAb30oBaHus [TK (BBOA-BEIBOA uHpoOpManuu
TPH KOPPEKTHPOBKE OCHOBHBIX IapaMeTPOB TEXHOAOIMYECKOro
MPONecca, OTAGAKA MPOTPaMM U AP.) OAHOBPEMEHHO C BHITOAHeHH-
@M OCHOBHEIX MPOHM3BOACTBEHHEIX Onepanuil (HaGAIOAeHHe 3a 30-
HOW 06paGOTKM Ha CTAHKe C IPOrPAMMHEIM YIIPAaBACHUEM, TIPH 06-
CAY)KHBAHHH POGOTH3MPOBAHHOTO TEXHOAOTHYECKOTO KOMIAEKCa
HAD.).

Tomemenus, TAe YCTaHABAMBAIOTCS MTPOBBIE KOMIAGKCH Ha Gase
TIK AAs AeTeit AOIIKOABHOTO BO3pAcTa, AOAMKHEI 0BOPYAOBATBECS OAHO-
MECTHBIMH CTOAGMH.

KOHCTPYKIHSI OAHOMECTHOTO CTOAA C MIPOBHIMH KOMIAGKCAMH
AOAXKHA COCTOSITh M3 ABYX YacTeil MAH CTOAOB, COGAWHEHHBIX BMeCTe:
Ha OAHOM NOBEPXHOCTH CTOAA PACTIOAAraeTCsi BAACOMOHMTOP, Ha APY-
TOit — KAaBHaTypa.

BusyaabHble apronomudeckue napamerps ITK sBasioTcst mapame-
TPaMy Ge30NacHOCTH, M MX HEeNPAaBHABHEI BEIGOP NPUBOAHT K YXYA-
IEeHHIO 3A0POBBSA MOAB3OBaTeAel. OAHHM M3 OCHOBHBIX NlapaMeTPOB
ABASIETCA 4ACTOTA BEPTHKAABHOIM, HAH KaAPOBO, Pa3BepTKM (YacToTa
0GHOBACHHNS), KOTOPAsi AOAKH GbITh He MeHee 85 I1, JKeAaTeABHO B pe-
JKHUMe MaKCHMaABHOTO paspeutenus. OcoGeHHO 3T0 BaKHO npy pabore
€ rpaMYeCKUMH NaKeTaMu.

Pa3mep 3KpaHa MOHHTOpa HEOGXOAMMO BHIGHPATh C YYeTOM 3ProHO-
MHYECKHX TpeGoBaHuil. ECA elle HEAABHO CTAHAAPTHBIMM CYHTAAMCh
MOHHMTOPbI C AMArOHAABIO IKPaHa 14 AJOMMOB, TO Teneps yxe HMUPOKO
HMCIOAB3YIOTCH 17- 1 19-AIOHMOBEIE MOHHTODHL.

PasMemenue NPUHTEPOB B KOMNAEKCE TEXHHYECKHX CPEACTB MH-
(hopMaTH3aUMH AOAXKHO OTBEYaTh TPeGOBAHMAM IPrOHOMHKH ¥ Ge3-
onacHocTH. AAst oGecneyenus 3TuX TpeGOBaHMIt HEOGXOAMMO ycraHas-

AMBATB IPHHTEP Ha AOCKYIO FOPH30HTAABHYIO IOBEPXHOCTH Ha BHICOTE

700 MM OT NOAA TaK, YTOGEI BOKPYT Hero GLIAC CBOGOAHOE IPOCTPAHCTBO
AAst yAOGHO# paGoThl ¥ TEXHHYECKOTO ob6caykuBanmst. [1pu 9TOM BHAKA
ceTeBoro KaGeasi AOAKHA AeTKO BEIHUMATLCS M3 Po3eTKH. Bo nabexa-
HHe COKDAIeHHsi CPOKA CAYKGEI IPHHTEPa ero HeAb3s yCTaHaBAMBAThL
BOAM3H OKOH M ABEPEH, KOHAMIIMOHEPOB, B MEeCTaX ¢ NOBHIUIEHHOM
Bubpanue, BHICOKMM YDOBHEM CeTeBhIX, 3AEKTPOMArHMTHBIX H PAAHO-
YaCTOTHBIX MOMEX, a TAKXKe Ha CHCTeMHEIN GAoK [TK.

OBCNY)KVBAHUE TEXHUMECKX CPEACTB
VH®OPMATU3ALIAN

Anst obecnievenns GecnepeGoitHol u GesaBapHIHON PaGOTEL KOM-
TAEKCa TeXHHYECKHX CPeACTs MH(pOopMaTH3annu HeoGXOAMMO CBOe-
BpeMeHHOe OGCAYKHMBaHHe OABL3OBATEAEM BCEX €r0 COCTABASIONIHX.
TlpuBeaeHHbIE AAACE COBETHI MO3BOAAT NPABMABHO BBIIOAHSTB 0GCAY-
JKHBAHHE PASAMYHBIX TEXHHYECKHX CPEACTB HH(OPMaTH3ALMH.

Bunmanne! OGCAYXHBaHUMe BCEX TEXHHYECKHUX CPEACTB AOAKHO
TPOMU3BOAHTBCS MPH OTKAIOYEHHOM NMHUTaHuu!

Cucmemnbiit 610K ITK umeer BEHTHASTOp, 06ecrneYnBaIoUi OX-
AakpeHHe. BMECTe € BO3AyXoM B KOpIyC MOCTYNAlOT YaCTHIB! TIHIAK,
KOTOPBIE NIOCAE OCAXKACHHS Ha OTACAbHBIE KOMIAGKTYIOIIHE IPHBOAAT
K OTKa3aM B paGoTe BCero kommaekca. Hanpumep, nonapanue muIAH
Ha FOAOBKH UTeHMSA-3alMCH B HAKOTIHTEASIX MOYKeT BEIBECTH MX 3 CTPOS.
TTBIAL YAQASIIOT TIOCA€ TOTO, KaK OTKAIOYEHO TUTaHHe ¥ BCKPHIT KOPITYC.
C MaTepHHCKOM TIAATH! NEIAL YAGASIIOT MATKON KMCTOYKOM, @ ¢ GAOKa
NMHUTaHUS — MBIAECOCOM. BHEIHIO NMOBEPXHOCTH CHCTEMHOrO GAOKa
YUCTAT MATKUM CYKHOM ¥ GBLITOBBIM HAM CTeIMaABHBEIM OUHCTHTEAEM.
TIPHBOAB! JKECTKHX AMCKOB, KaK MPABHAO, He HYKAQIOTCH B OGCAYXKH-
BaHMH B TEYCHHE FADAHTUIHOIO CPOKA IKCTIAYaTAIHH.

Ipusog CD uan DVD moser BEIATH H3 CTPOS,, €CAM Ha €r0 ONTHYe-
CKYIO 4acTb MONAAa NbiAb. [TPHBOA Ayuille OYMIIATH IOTOKOM BO3AYXa
MAH CHELHUAABHEIM a3DO30ABHEIM OYHCTUTEAEM AAS YAGACHWS MBIAH.
Hu B KOeM CAy4ae HeAb3si CAYBATh MBIAL C ONTHYECKOH CHCTeMSI, 110~
CKOABKY BHIABIXAEMBIH BAQKHEIH BO3AYX MOXKET TIOBPEAHTS ClIeLHaABHOe
NOKPHITHE ONTHYECKON CHCTeMEL.

Kaasuamypa ITK nopBepskena 0TKa3am BCAGACTBHE TPOHMKHOBEHUS
B Hee NEIAH. [PYGYIO OMHCTKY KAQBMATYPEI MOKHO ITPOM3BECTH ITHIAE-
COCOM, @ AASE TIIATEALHOM CAGAYET HCTIOAB30BaTh BAAKHYIO CaADETKY,
TPATIOYKY, CMOYEHHYIO CTIeLHAABHOM KMAKOCTHIO, AMGO a3po3oas. Ecan
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TOCA€ OYMCTKH MOHHTOP He PearupyeT Ha HaJKaTHe KAABHILei HAH OHM
3aMAAAIOT, CACAYET BCKPBITh KAQBUATYPY, BHIBEPHYB BUHTEI C o6paTHOi
CTOPOHEI KOpIyca.

Ha naate npu TiaTeABHOM 0CMOTPe MOXHO HailTH NpHuMHY OTKa3a
B BHAE KaHIEASPCKHX CKPENOK MAM ADYTHX NOCTOPOHHMX IPEAMETOB,
KOTOpBI€ HaCTO ABAAIOTCH PHYMHON KOPOTKOTO 3aMBIKaHus. Ecan Me-
XaHUUECKHX NOBPEXACHHI I0CTOPOHHMMH IPEAMeTaMH He OGHapyKe-
HO, BO3MOXHO, NIPUYHHO# HapylIeHUs! PaBOTOCIOCOGHOCTH ABASOTCS
TIAOXOH KOHTAKT. B 3TOM cAyuae peKOMEHAYeTCs OuHCTHTE TAATy CyXo#
TPANOUKOI, & IOTOM ONPHICKATS CHIEMAABHEM a3po3oAeM. ECAR KAaBH-
atypa GbiAa 3aAMTa KaKOH-AHGO KHAKOCTBIO, KOPHYC M ATy CAGAyeT
BHIMBITE TENIAOH BOAO¥ G€3 MBIAG, NPOCYIIUTE B YMEPEHHO TenAOM
MecTe B TeYeHHe ABYX CYTOK M CHOBa coGpars. BeposTHOCTS Toro, 9T0
KAaBHaTypa GyAeT BHOBb (DYHKIHOHHPOBATS, OKOAO 50 %.

Mbiuts 3arps3HAETCS IOTOMY, 4TO IPH (DYHKIMOHMPOBAHMU TAOTHO
COMPHKACACTCS C MOBEPXHOCTHIO KOBPHKA, BCACHIBasi B Ce6si MBIAb. 3a-
TPA3HEHHE MBIIIH MOXHO AMarHOCTHPOBATS 110 AGPraHBIO yKa3aTeAs
MBIIIH Ha 9KPaHe HAM OTCYTCTBHIO €ro NepeMelleHHs! B TOPH3OHTaAL-
HOM HAH BEPTHKAABHOM HANPABACHHSX. AASL OYMCTKH MBIIIIA €€ CAGAYeT
Pa3obpars, OBEPHYB N0 CTPeAKE ACPIKATeAb, HAXOASUMIACA Ha OGpaT-
HO¥ CTOpoHe. Bhinasiumii map, a Taxxe POAHKH, HAXOASLLIHECS BHYTPH
KOpIIyCa MBIIIH, HEOGXOAHMO OYHCTHTB OT IPA3M, HCTIOAB3YSl CHAYaAA
KOHYHK MMHUETa, a NOTOM MAaAOYKY, CMOYEHHYI0 cnupToM. [ToAesno
TPOM3BOAMTE OYMCTKY ONTHKO-MEXaHHYEeCKO# MBI PeryAspHo. Orn-
THYECKHE MBI 0GCAYKHBAIOTCS MyTeM OYHCTKH KOBPHMKA M AMH3BI
Ha HUXKHEH CTOPOHEe MEIIN,

Monumop raxxe nopsepxen otkasam B pabote BcaeAcTBHe 3arpsa-
HeHust. Kopmyc MOHHTOpa CAAYeT OUMCTHTE MBAeCOCOM, TPANOYKOH,
CMOYEHHOH B CIeLHAABHOM KUAKOCTH, BHHMATEABHO TPOCAEAMB, 4TO-
Gil BAGra He nonaaa BHYTph. He crienmaAmcTy mpoMsBoauTs OYHCTKY
MOHHTODA BHYTPH HE PEKOMEHAYETCS.

Cxanep cHuXaer cBOIO paGoTOCHOCOGHOCTE NpPH 3aNbBIACHUH
CTEKASIHHOM NOBEPXHOCTH, Ha KOTOPYIO YKAGABIBAIOT OPHIMHAA DK
CKaHupoBanuu. Ee HEOGXOAUMO OYMIIATE TeMH JKe CPEACTBAMH, uTO
M 9KpaH MOHMTOpA.

Cmpyiinstii npunmep HYKAQETCs B TIATEABHOM OGCAY)KMBAHUH,
0COGEHHO ero mevaraiomas roAoska. OAHAKO BO MHOTHX MOAGASX
CTPYAHBIX IPUHTEPOB NPEAYCMOTPEHA BCTPOEHHast (PYHKIMSA OYMCTKH.
YTo6kl H36eKaTh BHICKIXaHUS HEPHHA M 3aKYNOPKH KalMAASDOB, pe-
KOMEHAYeTCs YAQAITH Pe3epByap AAsl YePHHA MAM BCIO TOAOBKY, €CAH
PesepByap BCTpoeH B Hee. Hapyxuyio OBepXHOCTS CTPy#HOTO npuHTepa
CAGAYET YMCTHTb MAIKOW IIETKOM, CMOYCHHOM CIIeIHaAbHEIM MOIOIUM
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CPEeACTBOM, a 3arpsiaHeHHble YePHUAAMH BHYTPeHHHE MOBEePXHOCTH —
YBA@KHEHHON CaA(eTKOi.

Aa3sepHsiil npurmep 06CAYKHBATL AOCTaTOMHO pocTo. HeoGxoanmo
TePHOAMYECKH MEHSATh (PUABTP, CAYKAIIMHA A 3aLIUTEI OT LUPKyAH-
pyiomero Bo3ayxa, 4ToOsl OH He 3a6HMBaAcs, COCOGCTBYS neperpesy
npHHTEpa.

BHYTPEHHIOIO MOAOCTb Aa3ePHOTO NPHHTEpa He PeKOMeHAyeTcs
OYMIATE OT MBI MBIAECOCOM, YTOGH! HE NOBPEAHTE MUHHATIOPHbIE
M XpYTKHe AeTaAW. AOCTaTOYHO HCIIOAB3OBATh MAAOYKY C BATOM MAM
CrenHaAbHEIe YUCTSAIHE NPHCIIOCOGACHNS, IIPHAATaeMEIe K OTAGABHBIM
MOAEASIM IIPHHTEPOB.

Ecan nnp]:l cuef:s KacceTsl C TOHEPOM YacTh TOHepa 1onaaa BHyTPb
npuUHTepa, HEOGXOANMO IIPOU3BECTH OYMCTKY AHGO BAAKHOMH TPATIOYKOH,
AnGO NAAOUKO# C BATOM.

AAS yBEeANUEHMS CPOKA CAYKOBI KacCeTsl C TOHEPOM CAGAYeT Ipo-
M3BECTH NepepacIpeACACHHEe TOHePa, eCAH KauecTBO IeyaTH 3aMeTHO
CHM3MAOCH. AAS 3TOTO HYJKHO BEIHYTB KacCeTy C TOHePOM M BCTPSXHYTh
ee HeCKOABKO Pa3, PABHOMEPHO PacpeAeAMB B Heil TOHep.

KOHTPOJIbHbIE BOMPOCHI
— —

1. B 4eM OTMuME KOMMNEKCE TEXHUHECKNX CPEACTS MHopMaTH-
38LMM, UCTIONB3YEMBIX MEHEKEPOM, UHXEHEPOM-NPOBKTMPOB-
LLUMKOM, PERSKTOPOM ¥ AN3aHEPOM?

2. Kakwe 3proHomuseckve Tpe6oBsaH1A NPeRbABNSIOTCA K CTONY
AR Pa3MeLLEHUA KOMNNEKCa TEXHU4ECKMX CPEACTB UHopMa-
TM3auun?

Kak cnepyert ycTaHaBn1BaTb MOHMTOP W NPUHTEP?

Kak npouasoauTcs 06CnyXMBaHUE HaKonUTenen MHopmaunm
8 NPOLIECCe WX 3KCNNyaTauuu?

B 4em 0Co6eHHOCTH 06CNYXMBaHUA CTPYAHBIX, NrONB4aTLIX
W MaTPUYHBIX NPUHTEPOB?

Kakum 06pasom NPOM3BOAUTCA 0HUCTKE MbilLmn?

Kakue Mepbi NpeoCTOPOXHOCTM HEOGXOAMMO NPUHUMATS, YTO-
61 NPOANUTL CPOK CNYXGbI KNBBUATYPLI?

Kakum cnoco6oM MOXHO YBENU4UTL CPOK CNyX6bl KBCCeTs!
C TOHEPOM B N3ePHOM NpuHTEpe?

® N® o s
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AOBaTeABHOT'O AOCTYTa (HAKOHMTEeAN Ha MATHUTHEIX AeHTax). YCT po#-
CTBA NPAMOTO AOCTYNa 0GASAAIOT GOABIIMM GHICTPOACHCTBHEM,
TOSTOMY OHHM SBASIOTCH OCHOBHEIMM BHEITHHMH 3aNOMMHAIOUIMMH
YCTPOHCTBaMH, TIOCTOSTHHO HCMOAB3YeMBIMH B nponecce (pyHKIHOHH-
POBaHMA KOMIBIOTEpa. YCTPOHCTBA NMOCAEAOBATEABHOTO
AOCTYyMNa HCHNOAB3YIOTCS B OCHOBHOM AASL AAMTEABHOTO XpaHEeHHs
HuHpOpMaIHH.

Yempoiicmsa BBoga-ssisoga (YBB) cayxar AAst oBecnederus
o6LeHus NOAB3OBaTeAst ¢ 3BM i OTHOCATCH K nepugepHtHEIM, HAK
BHEUIHUM, YCTPOHCTBaM.

Monrumop npunumaer u3obpaxeHnue oT cucreMHoro 6Aoka. Ero
IKpaH SBASITCS paGOYMM MOAeM.

C noMOwUIEI0 KAGBUGMYPBI B KOMIBIOTED BBOAATCA AI0GO# TeKCT,
CHMBOABI, IOAQIOTCS KOMaHARI M OCYIIECTBASETCS YIIpaBAHHe paGoToit
KOMMBIOTepa.

Mbiws — CpeaCTBO yNpaBACHHS KYPCOPOM Ha SKPaHE MOHHTOpA.

[Kormpoarepsi, uni aganmepst, cAyXaT A\ yIIDABACHHS BHOITHHMM
YyCTpoicTBaMK, B TOM yucae u B3Y.

Cam nio ceGe KOMIBIOTEP He 0GAGAGET 3HaHMAMH HU B OAHOM 0GAACTH
CBOEro NpHUMeHeHHs, BCe STH 3HAHHS COCPEAOTOYEHE! B BEITTOAHSIEMBIX
Ha KOMIIBIOTepe IporpaMMax.

Tlporpamme!, paGoTaione Ha KOMNEIOTEpe, MOKHO TIOAPA3ACAHT
Ha CAGAYIOLIHE KaTeropuu.

CucmemHbie NPOrPamMMbl BHNIOAHSIOT (DYHKIUH 0GeCTeyeHus HOp-
MaABHO# paGoTh KOMITBIOTEpa, ero OGCAYKMBAHUS U HACTPOHKH. Cpean
CHCTEMHBIX NPOrpaMM 0cOG0e MECTO 3aHHMAlOT ONMepaluoHHE e
cuctemu (OC), KOTOpHIE CAYKAT AASL YIIDaBACHHS KOMIIBIOTEPOM,
3anycka nporpamM, oGecredyeHns 3auHTEl AAHHBIX, BEITIOAHEHUS! pas-

AHMUHBIX CePBHCHBIX (DYHKLMI 110 3aIPOCaM IOAB3OBATeASl H IIPOrPaMM.
Kaxpas OC COCTOMT KaK MHHHMYM M3 TPeX 06S3aTeABHBIX YacTeil.
SApPO, MAM KOMAaHAHB HHTepnpeTaTop, obecneunsaer «nepe-
BOA» C IPOTPAMMHOTO fI3LIKA Ha S3BIK MAITHHHEIX KOAOB.

ApaiiBeph pacmHpsioT BosMoxkHocTH OC, N03BOAsIs eit paboTaTs
C'TeM HAH HHBIM BHEITHUM YCTPOACTBOM. ApaifBepE! AAst pasAuuHEX OC
HACTO MOCTABASIOTCS BMECTE C HOBLIMH YCTPOACTBAMH HAU KOHTPOAAE-
pamu. MHTep et c — yaoGHas rpaduueckas 06OAOYKa, C KOTOPO#
06111aeTcst TOAB3OBATEAD.

YmuAumst — KOMIOACKT NOA€3HEIX IPOrPaMM, IPeAHA3HAYEHHEIX
Ml yAyuIIeHHS PaGOTE KOMITBIOTEpa.

Tecmbt — TPOrPaMME! AASl TECTHPOBAHHS KAk TporpaMMHOro o6e-
CNeYeHns, TaK U aNNapaTHHX PeCypeoB, KOTOPhIe HHOTAA OTHOCAT
K YTHAHTaM.

—
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[IIpuxAGgrble NPOrPaMMbl HETIOCPEACTBEHHO 06eCre HBaIoT Bhl-
‘NOAHEeHHE HeOGXOAMMBIX IIOAB3OBaTeAs M PaGoT.

. HamGoaee MONYASPHEIMH M3 NPHKAGAHBIX ABASIOTCH O bucHBE
MPOTPaMMBbl, IOCPEACTBOM KOTOPBIX COSAQIOTCS H PeAAKTHPYIOTCH
AOKYMEHTEI B BHA@ TEKCTOB, JAeKTPOHHBIX TabAHIL. B oTy rpyniry BXOAAT
TAK)Ke CHCTeMbI MAIIMHHOIO IePEeBOAG, PACTIO3HABAHMSA TEKCTa, rpadu-
KM CO CKaHepa; (PuHaHCOBbIE M GyXraATepCKHe POrPaMME], TPOrpaMMEl
AAst paGoTst ¢ Internet.

. K MyABTHMEAHHHBIM NPHKAAAHBIM NpoOrpaMmam or-
HOCATCS POrPaMMBI AAst 0GPaGOTKM 1 CO3AAHMS H30GpakeHnit, paGoThs!
€O 3BYKOM, & TAKKe MPOUTPLIBATeAH (IAeePhI) i IPOrPaMMEl IPOCMOTPa
(BBIOBEpHI).

K rpynne npodecCCHOHAABHBX NPHKAAAHBX NpoO-
rPaMM OTHOCSTCS MHCTPYMEHTaABHBIE CHCTEMBI IPOTPaMMMPOBAHNS,
obecnieynBaloNIie CO3AaHNE HOBBIX POTPAMM A KOMIBIOTEPa; CH-
CTeME! aBTOMATH3HPOBAHHOTO mpoekTuposanus (CAITP); peaakTOps
TpexMepHO# rpadHKH H aHUMAIHH, a TAKXKe CelHaAu3HPOBaHHEe
MH)KEHeDHEIe ¥ Hay4Hble ITPOrpaMMeL.

BN «accvovkauus sem

Y106 CyATH O BO3MOXKHOCTAX DBM, MX NPHHATO MOAPASACAATE
Ha IPYNIH 10 ONPEACACHHBIM IPU3HAKAM, T.€. KAACCH(HIHPOBATE.

Mo nasnavenuio 3BM NOAPa3ACATIOTCSA Ha YHHBEPCAAbHEIE, IIPO-
GAEMHO-OPHEHTHDPOBAHHEIE ¥ CIELHAAM3HPOBAHHEIE,

Yuusepcaabibie 3BM npepHa3HaueHs! AAS PeLIeHHs CaMbiX pas-
AMYHBIX 33AQ49: SKOHOMHYECKHMX, MATEMATHYECKHX, TeXHHIECKHX, HH-
(POPMAIMOHHBIX M APYTHX, OTAMHAIOIIMXCS CAOKHOCTBIO aATOPHTMOB
# 6oAbIEM 06BeMOM 06paGaTeiBaeMbIX AaHHEIX., OHM IIMPOKO HC-
TOAB3YIOTCS B BEIMMCAMTEABHBIX IEHTPaX KOMEKTHBHOTO IOAL30BaHMS
M B MOUJHBIX BEMMHMCAHTEABHEIX KOMIAEKCAX.

TMpobaemno-opuenmuposannsie IBM cAyXaT AAR pemenus Goree
Y3KOro Kpyra 3aAad, CBA3aHHBIX, KaK IPaBHAO, C yIPaBACHHEM TEXHO-
AOrHueCKMMH OGHeKTaMK; perncTpanued, HakonAeHneM 1 06paGoTKOM
OTHOCHTEALHO HeGOABIIMX OGHEMOB AQHHBIX; BHIIOAHEHHEM PacyeToB
10 OTHOCHTEABHO HECAOXKHBIM aAropuTMaMm. OHM 0GABAQIOT OrpaHH-
YEeHHBIMU 110 CPaBHEHHIO C YHHBepCaAbHEIME DBM annapaTHeIMH
M mporpaMMHLIME pecypcami. K mpo6AeMHO-0preHTHpoBaHHEM 3BM
MOXXHO OTHECTH, B YaCTHOCTH, BCEBO3MOJKHBIE YIIPABASIONIHE BEIYHC-
AMTEABHEIE KOMIACKCEL
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Cneyuausuposansie IBM HCTIOAB3YIOTCH AASL PEIIEHHS Y3KOTO
KpyTa 33Aa4 MAM PEAAH3AIMH CTPOTO ONPEACACHHOM IPYIIBI (DYHKIMIA.
Taxast y3kast opueHTanus 3BM 103BOASET YeTKO Chnenuaru3HpoBaTh
MX CTPYKTYpY, CYIECTBEHHO CHU3UTDL UX CAOKHOCTB M CTOMMOCTB IPH
COXpaHEeHHH BLICOKOH IPOH3BOAHTEALHOCTH M HAAEKHOCTH X PaGOTHL.
K cnenuarusuposanssM 3BM MOXHO OTHeCTH, HanpuMep, Iporpam-
MHpyeMuie M‘HKPOHPOL‘ECCOPH CNeLMAABHOTO Ha3Ha4YeHHUs; apanrepsl
M KOHTPOAAEPHI, BEIIOAHSIONME AOTHYeCKHe (DYHKIMH yIpaBAeHHUs
OTAGABHEIMH HECAOKHEIMU TEXHHYECKHMHU YCTPOHCTBAMH, arperaTaMu
¥ mporeccamy.

o rabapumusim pasmepam u npoussogumersnocmu BM xrac-
CHOULMPYIOTCA CACAYIOUIMM 0GpasoM:
® CBepXNpOH3BOAMTeAbHEIe DBM u cucremsl (cynep-3BM);
= Goasmme OBM (ynusepcaabnrie 9BM obuiero HasHauenus);
® Maasle, MAM MUHH-DBM;
= MUKpO3BM.

Cynep3BM — 3TO caMble MOUIHEIE BEIYMCAHTEABHEIE CHCTEMEL, cy-
IWECTBYIOIIHE B COOTBETCTBYIOIIMA HCTOPHYECKUII IEPHOA,

K cynep3BM oTHOCATCS MOmHBIE MHOTONPOLEeCCOPHEIE BHIYHC-
AMTEAbHBIE MAUIMHEL C GHICTPOAeCTBHEeM Goaee 10 MADA omeparmit
B ceKyHAY. CynepKOMIBIOTEPh HCIIOAB3YIOTCS AASL PeILICHHS CAOYKHBIX
# GOABIIMX HayWHBIX 3aAQ4 (METEOPOAOTHS, THAPOAHHAMHKA H T.A.)
B YNPaBACHNH, Pa3BEAKe, B KauecTBe [eHTPAAM3OBAHHEIX X| 4
MHPOPMAIMH U T. A. L

B Hacrosimee BpeMs B MHpe HACUMTHIBAETCA HECKOABKO THICY Cy-
nep3BM, NPOH3BOANTEABHOCTEIO HECKOABKO ACCSTKOB THICSH croncos
(MFIOPS — mega-floating point operations per second) — MUAAMOH
orepauuii ¢ IAaBalolieif TOYKOM, KOTOPHE KOMIBIOTEp TeOpeTHYeCKH
MOJKET BHIOAHHTE 32 OAHY CEKYHAY.

K cynepkoMmbioTepaM 9acTo OTHOCAT M CepBepEL

CepBep — MONHENT KOMIBIOTEP B BEIMUCAUTEABHEIX CETSIX, KOTO-
Phlit oGecneunBaeT OGCAYKHBAHUE OAKAIOYCHHBIX K HeMY KOMIIbIOTe-
POB M BEIXOA B ADYTHE CeTH.

B 3aBuCHMOCTH OT Ha3HaYeHHUs O \eASTIOT

CA
Bt TIPeA €AYIOIIHEe THIIBI

Cepsep npuroxkenuii 0GpaGaTHIBa€T 3aNPOCH OT BCEX CTAHIMI BEI-
mcnmx?;:ﬁ cetu u npegpmmxer MM AOCTYTI K OGIIHM CHCTEMHEIM
pecypcam (6a3aM AGHHBIX, GUGAHOTEKaM IIPOrpaMM, PHHTe)
oy p) 'pam, hakcam

Daiir-cepsep NpUMEHSIETCSt A paboTH ¢ GasaMu

AQHHBIX ¥ HC!
30BaHus (hairoB ¢ HHPOpPMALHEt. o

UBAUUORHMI CEPBEP CAYKHT AASL PE3ePBHOTO KONMPOBAHMS
pMaIK B KPYMHBIX MHOrOCEPBHCHBIX CeTAX. OH HCTOAB3yeT

| HAKONMTEAM Ha MAarHWTHOW AeHTe (CTPMMMephI) CO CMEHHLIMU Kap-

TpupaNI. x
 Qaxc-cepsep NPeAHA3HAYeH M OpraHu3aiuH 3 deKTHBHO! MHOTO-
aAPECHO! CBA3M C HECKOABKHMH (PAKCMOAEMHBIMH NAGTaMH, CO CHIeLH-
aABHOJ 3AIATONH MH(OPMALKK OT HECAHKIMOHHPOBAHHOTO AOCTYTA
B IIPOIECCe TePeAaYH.

_ [ToumoBsiii cepBep BHIIOAHSIET Te JKe (DYHKLHMH, YTO 1 thakc-cepsep,
'HO CAYJKHMT AASI OpraHM3aluu 3AEKTPOHHO# MOYTEL, & TAKXKEe AA paborsl
C 9AEKTPOHHBIMH TIOYTOBLIMHU AUIMKAMH.

CepBep nevamu npeAHasHaueH At 9D(PEKTHBHOrO HCIIOAL3OBAHHSA
CHCTEMHEIX IIPHHTEPOB.

Cepsep meAeKoRgpeperyull — KOMIBIOTEp, HMMEIONM#A IporpaMmy
0GCAYKHMBAHHS IOAB3OBaTEACH TEACKOH(EPEHIMAMH ¥ HOBOCTAMH.

KOMIBIOTEp, €CAM YCTAHOBHTB Ha HEM COOTBETCTBYIOLIee CeTeBoe
nporpamMMHoe ofecrieyenue, CIoCOOeH CTaTh CePBEPOM H OAHOBPEMeH-
HO MOYKET BhITIOAHATE HECKOABKO (DYHKIMii, HanpUMep OBITh NOYTOBIM
cepBepoM, CepBepoM HOBOCTel, cepBepoM TIPHAOJKEHHMH U T.A.

Boabwue IBM — ynupepcarbibie 9BM obumero HasHauenus,
3a pyOekoM uale BCero HasbiBaeMble MaitHppeiivamu (Mainframe),
MCTOPHYECKH NOSBUAMCE NEPBHIMH.

MoiiHppeiiMBl B AO CErOAHSIIHErO AHA OCTAlTCA Hauboree
MOIIHEIMH (He CYMTas CyNepPKOMIBIOTEPOB) BEIYMCAHTEABHBIMHA CH-
cremMamy O6WEro Ha3HAYEHHUs, 00ECHeUHBAIONIMMY HENPePhIBHLIH
KPYTAOCYTOUHEI PEXXHUM IKCTIAYaTalyy. OCHOBHBEIMH NOCTABIIHKAMH
MIUH(PEMOB SBASIOTCSA H3BECTHEIC KOMIBIOTEPHEIE KOMIAHHH IBM,
Amdahl, Siemens u HEKOTOphle APyrHe, HO BeAyllas POAb NPHHAA-
AexuT Komnaxuu [BM.

OcCHOBHBIE HanpaBAeHHs 3(P(PEKTHBHOrO NPHMEHeH:s MaHHppeit-
MOB — 3TO peleHHe Hay¥HO-TeXHHUeCKUX 3apad, pabora ¢ GOABIIMHA
GasaMi AQHHEIX, YIIPABACHHE BHIMMCAUTEABHBIMH CETAMH W HX pecyp-
camu. HauGoAee aKTyaAbHO HCIIOAB30BaHHE MIMH(PEAMOB B KauecTse
BGOABLIMX CePBEpOB BEITHCAMTEABHBIX CETeH.

Munu-3BM COCTaBASIAM CaMbiii MHOTOYMCAEHHBIN ¥ GBICTPO PasBu-
Balomuitcs KAace OBM M OTAMYAAMCH MAABIMH TabapUTHBIMH pasMe-
Pamy, HU3KO# CTOMMOCTBIO (10 CPABHEHHIO C GOABIIMMH 1 cynepBM)
M YHUBEPCAALHBIMH BO3MOJKHOCTAMM. Onu nosBUAMCE B 1960-€ rr. i mu-
POKO IPUMEHSIAMC A\l YIPABACHHS TEXHOAOTHUECKHMH NPONECCaMH,
CO3AQHMA CHCTeM aBTOMATH3MPOBAHHOTO NPOEKTHPOBAHMS M IHOKHX
TPOM3BOACTBEHHEIX CHCTEM, AASl BEIMMCACHMI B MHOTONIOAB30BATEAR-
CKHMX BHIYMCAMTEABHBIX CHCTEMaXx, B CHCTeMaX aBTOMAaTH3WPOBAHHOrO
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TPOEKTHPOBAHMS, AAS MOAGAHPOBAHHS HECAOKHBIX OGBEKTOB, B CH-
CTeMaXx HCKyCCTBEHHOIO MHTeAAEKTa.

Muxpo3BM 0Gs3aHEl CBOMM MOABACHHEM COARHUIO MHKpOnporec-
€Opa, ¥TO He TOABKO M3MEHHMAO KOHCTPYKTHBHO LeHTPAABHYIO YacTh
3BM, HO ¥ IPHBEAO K HEOGXOAMMOCTH Pa3paGOTK MaAoraGapUTHBIX
YCTPOHCTB Mt ee niepucbepHitHoii yacTi. COBpeMEHHEIE MOACAH MHKpO-
OBM HMeIOT HECKOABKO MHKPOIIPOLIECCOPOB.

Mukpo3BM NOAyuHAM IIMPOKOe PaCHpOCTPaHEHHE BO BCEX cepax
IKOHOMHKH, MPOMBILIAGHHOCTH H 0GOPOHHOTO KOMIAEKca GAaroapaps
MaABIM pasMepaM, BhICOKOH MPOM3BOAMTEALHOCTH, MOBHILIEHHON Ha-
AEKHOCTH ¥ HeGOABIION CTOMMOCTH.
ak mlmoa&mnmpeunxpo3BM — MHKPOKOHTPOAAEDP. DTO OCHOBaHHOe

CHenHaAH3HPOBaHHOe HCTBO,
B CHCTeMY yTDaBACHHUS AR mowruvecx;:po AMHHIO. i

Mepconarsusie 3BM (1K) TPeAHA3HAYeHB! AASl HHAHBHAYaABHOTO
OBGCAYXKHBAHUA MOAB3OBATeAS M ODHEHTHDOBAHEI HA peleHue pasamy-
HBIX 338739 HeCNeHaAUCTaMU B OGAACTH BEIMMCAMTEABHOM TEXHUKH, T. €.
ANt TIOAAGPIKKH PasAHYHBIX BUAOB PO(ECCHOHAABHOM ACATEALHOCTH
(MHKeHEpHO, AAMMHHCTPATHBHO, TPOM3BOACTBEHHOH, AMTepaTypHOH,
HHAHCOBO), a TaKXe B GHITY, HaNpUMep, A O6yueHus 1 Aocyra.
Ha ocHOBe nepcOHaABHBIX KOMITBIOTEPOB CO3AAIOTCS ABMOMAMU3UPO-
BaxHbie paGoiue mecma (APM) A5 npeACTaBHTeA®S Pa3HEIX IPOeccHi:
KOHCTPYKTOPOB, AM3ai{HEPOB, TEXHOAOTOB, MEHEAKEPOB. )

Tlo KoHcTpyxkTHBHEM OcoGeHHocTaM ITK moApaspeasiores caeay-
oy o6pasom.

Hacmoasnsie ITK (Desktop) xomnsioTeps — m [a3HAYeHB!
TOCTOSHHOTO PasMEeNIeHHs Ha CTOAe. noamun?re::m n:men::
KOHGUTypanumio.

Hacmoasubie Munu-xomnsiomepst (LCD PC, slim-desk) — -
PeHTH HOyTGyKoB. MxX KOpIyc IpUMepHO B YeThipe pasa uLm‘eo,:?;u
'y Desktop; pyHKuHOHaABHEIE BOIMOXKHOCTH GOABIIE YoM Y HOYTGYKOB,
HO TAK)Ke eCTh OrPAHHYEHHs B MOACPHH3AIUH, y

TMopmamusnsie Komnsiomepst (HOymGyxu) — YAOGHEI AASL TIOAB30-
BaTeAsl, MMEIOT CPEACTBA CBSA3H. CHCTeMHBIH GAOK, MOHUTOD M KAGBH-
arypa noprarusHeix [TK pasmemens B 0AHOM Kopmyce. OGHYHO 06-
ABAJIOT TEMH JKe BOIMOXKHOCTSIMH, UTO H CTAIHOHAPHEIE (HACTOABHELE)
TK, BKAtovas paGoty ¢ CD/DVD # NOAKAIOYEHHE K BHYMCAHTEABHBIM
:enu. KoMmakTHe!, oCHAIEHE! KHAKOKPHCTAAAMYECKHM AHCTIACEM

Thanuwemnsie komnsiomepst (Tablet PC) — «kommsiotep Gyaymero»:
TIPOLECCOp M BCe OCHOBHBIE KOMIOHEHTE! HAXOAATC 3a JKKA, a akpan
9YBCTBUTEACH K HAXKATHIO (HA 3HAYKH HAAO HAKMMATB MTAABLIEM, a BBO-

MHDOPMALMIO CTIEIMAALHBIM SACKTPOHHEIM NepoM). OcHaleHs!
! aMH CBS3H.

_ CybroymGyxu — TTK OT 0YeHb MaAeHbKHX C JKKA 8 AloiMoB A0

n HOyTOyKOB». He mMeior CD/DVD AHCKOBOAA, HO MOTYT COACP-
MOAEM H CeTeByIO KapTy. Becsr B 1,5—2 pasa Menbille HOYTOyKOB,
" HO MMEIOT He OYeHb BEICOKYIO POM3BOAUTEABHOCTE.

. Kapmannsie komnsiomepsi (PalmTop uAx PDA — Personal Digital

'\Mant) — HMCIOAB3YIOTCS KaK OpraHaisep  3alMCHas KHIKKa, MA
| gTeHMs SAeKTPOHHBIX KHHT, KaK MyABTHMEAMAUEHTP H T.A. [To3soas-
| JOT BBOAMTL HH(POPMALMIO CTIEHUAALHEIM [EPOM, HO TAKXKe BOIMOX-

HO MOAKAIOUHTE KAQBHATYPY. OCHAIIeHE! CPEACTBAMU MOAKAIOUCHHS
K CTaMOHAPHBIM KOMIBIOTepaM. Y KOMIOBIOTEPOB THIA PDA oGsem
03MOKHOCTe# OOGBIYHO COKpAIlieH, HeKOTOpEIe H3 HUX TOALKO HO3BO-
 ASIOT BHIIOAHATH 3aIIHCH TEKCTOB, HECAOXKHBIE BEIYHCACHHUS U BECTH
- pacmucanme.

. IMo annapaTHON COBMECTHMOCTH, T.€. [0 COBMECTHMOCTH Habopa
AEKTPOHHEIX YCTPOWCTB, OGeCe HBaIOMHX DYHKIHORHPOBAHME, TK
noapasaesiorcst Ha IBM PC cosmectimete i Apple Macintosh.

B 1eAsiX PeryAMpOBaHHs IPOLECCa Pa3BUTHS H COBEPIICHCTBOBAHMS
annapatHeix cpeAcTs [1K, oGecrneyenus COBMECTHMOCTH C Onepanu-
| oHHEIMM cHCTeMaMu Kopropauun Microsoft, Intel, Compaq naunHas
. ¢ 1997 r. paspaGoraru cnenudHKanuu PC97, PC98, PC99, PC2001.
AanHsle cnenuUKayHi ONUCHIBAIOT APXHUTEKTYPY, Habop yCTPOHCTB
¥ TpeGoBanus K HuM, pyHKuun BIOS, KOHCTPYKUMIO i THII KOPITYCa nK
| M, 110 CYTH, SBASIOTCA PYKOBOACTBOM MR Pa3paGOTYHKOB aNNapaTHBIX

¥ CoraacHO crenu@HUKanusiM Ha PHHKe KOMITBIOTEPOB CHCTeMb PC

. KAACCHMIMPYIOTCS CAGAYIOWIMM 0GPasoM.

Consumer PC — ITK AA AOMalIHEero MCIOAb30BAHHSA, ITPeA-

Ha3HaueHHHIH M pasBAedenuii u urp, a Take [1K, nCnoAb3yeMblit

" B MarOM MAM AoMamHeM oduce, — Small Office/Home Office (SOHO).

Office PC — IIK AAst KOPNOPATHBHOIO NPHMEHEeHMs, OTAMYa-
‘an,uﬂcn or Consumer PC MeHbIIeNH CTOMMOCTBIO H BO3MOXHOCTBIO
paboTaTh B AOKAALHOM CeTH.

Workstation — pa6ouas CTaHINs, HCIIOAB3yeMast st paGoTsl
€ PeCypCOEMKMMH TPHAOKEHHSAMH: CHCTEMaMH aBTOMATHYECKOro 1po-
eKTHPOBAHHS, MOAGANPOBAHNSA, GAHKOBCKHMH NPOTPaMMaMH, CAOMKHE!-
MM H3AATEALCKHMHA CHCTEMaMu.

Mobile PC — moGuassii [TK.

Entertainment PC — myastumepnitasii [1K, opaeHTHpO-
BaHHEN! Ha Mrpsl ¢ 2D/3D-rpaduKoil U 3BYKOBEIM CONPOBOMXKACHHEM;
~ paGory B Internet; oGecriedenne NePCOHAALHOM CBASH (3nexTpoHHas
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n0uTa, BUAEOTeAeDOHHAS CBA3D); HHTEPAKTHBHOE TeACBHACHHE C GOABL-
wuM paspewenueM. Kpome toro, MyasTHMeAnitHE [TK MoxeT GBITH
MCIOAB30BAH B 3BYKOBOM CHCTeMEe AOMAIIHEro KHHOTeATpa; AAS MTp
# npocMoTpa DVD-(HABMOB; B KauecTBe HCTOYHHKA BUACOCHTHAAA AASL
OuMpPOBKY H30GPAKEHHs BHACOMarHUTO(POHA, AN PEAAKTHPOBAHHS
M NOCAGAYIOLLEr0 BOCIIPOM3BEACHHUS BUACOCIOXeTa Ha [TK.

Kaxaas u3 kareropuit [TK AOAKHa COOTBETCTBOBATH 6asoBoMy Ha-
60py XapaKTepHCTHK NEePCOHAABHOTO KOMITBIOTEPA, YCTAHOBAGHHOMY
B COOTBETCTBYIOLIeH CrienuduKanmum.

B2} MATEPVHCKVE NnATHI

Mamepunckas naama (Motherboard) — 0CHOBHO¥ KOMIOHEHT
xaxaoro ITK. HassiBaercst masnotl (Mainboard), uau cucmemsotl, naa-
TOH. DTO CAMOCTOSTEALHBIH SAEMEHT, KOTOPHIii YIPABASeT BHYTPEHHUMH
CBA3SAMH M B3aAMMOAEGHCTBYET C BHEIIHHMH yCTPOHCTBaMK. MarepuHcKas
TIAGTa ABASIETCS OCHOBHBIM 3AeMeHTOM BHyTpH ITK, BAMSIOmMM Ha npo-
M3BOAMTEABHOCTb KOMIBIOTEPA B LIEAOM.

KOHCTPYKTHBHO MaTepHHCKas IAATa SBASTCS TAABHOM naaToi TTK,
Ha KOTOPOi pa3MelleHbl BCe ero OCHOBHEIE SAMEHTHI, AHHHH COGAH-
HEeHHMS ¥ Pa3beMbl A5l TOAKAIOYEHHS BHEITHHX YCTPOMCTB.

Tan yCTaHOBAGHHO# MAaTePUHCKON MAATEl ONIPeAeAsieT OBLIyIO po-
M3BOAMTEABHOCT CHCTEMBI, a TakKe BOIMOJKHOCTH MoAepHu3anuu [TK
M TIOAKAIOUEHHS! AOTIOAHHTEABHBIX YCTPOHCTB.

HanGoaee u3BecTHEIMH cpeAM HUPM — IPOM3BOAMTEASH MaTepHH-
CKHX IAQT ABAIOTCS American Megatrends Inc. (AMI), Asus, Acorp,
Abit, GigaByte, Intel, Chaintech, Epox, A-Open, Microstar, Soltek.

Ha pwuc. 2.4 nokasaHa CTpyKTypa THIOBO! MAaTepUHCKO# MAATHI:
® NpOLECCOp, Ha KOTOPOM pa3MelaeTcsi PAAMATOP C BeHTHAATOPOM,

YCTaHaBAMBAEMEIM B CIICMAABHEI PazbeM;
® MHMKDOCXeMb! K3UI-IaMATH BTOPOTO YPOBHS (BHeWIHeil), KOTOphle

YCTaHAaBAMBAIOTCS Ha MAATY KapTPHMAXKA LIEHTPAABHOTO POLeccopa

CPU;
®  CAOTEHI AASL YCTAHOBKH MOAYA€# ONlepaTHBHOM NaMsTH;
® pabeMsl (CAOTHI) AAS YCTAHOBKM KapT pacummpenus. B coorser-

crBuM co cnenudukanueir PC 2001 MaTepHHCKHe NAaTH 060PYAOBa-

HBI caoToM AGP. HaAWYME CAOTOB M BO3MOKHOCTB YCTAHOBKH B HUX

AIOGBIX KapT paciMpeHns (BHACOAANTePa, 3BYKOBOH KapThl, MOAE-

Ma, Kaprel ALITT 1 Ap.) OnpeaeAsieT OTKpHITYI0 apxutekTypy [1K;
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» Tponeccop
Ksapuessiit AKKyMyASTTOD
renepatop CMOs
Cucremnas mua
Ko e
naMATL.
Ko ep DMA
LLlitHa mamsTH
Caoti PCI__ xour-namsmi

|

Linna PCI Caorst RAM

=

BIOS

Pasnem Passem
HDD FDD

Puc. 2.4. Ctpykrypa TMNOBOR METEPUHCKOR nnatsl

® MHKpocxema nepenporpammupyemoit namsta (EEPROM), B koto-
ot xpausTcs mporpammal, POST, nporpamMma 3arpy3Ku oneparioH-
HO¥ CHCTeMBI, ApaifBephl yCTPONCTB, HauaAbHbIe ycraHoBKM (CMOS
Setup). Mukpocxema o6o3HadeHa kak BIOS (puc. 2.4);

® HaGop mukpocxem (Chipset) BBICOKOH CTeneHHM MHTErpauu AAsS
ynpaBAeHusi OGMEHOM AGHHBIMH MeXKAY BceMH KoMnoHenTamu [TK;

. ® pasbeMbl AAS NOAKAIOYeHHsi Hakommureaeir HDD, FDD, CD-ROM,

k TOCAGAOBaTeABHEIE MOPTEI AASL TOAKAIOYEHHs TepudepHitHbIX
YCTPOWHCTB (MBIIIb, MOAEM H AP.), TAPAAAEABLHEIE TIOPTHI AAS TIOAKAIO-
YeHHs IPUHTEPa, CKAHePOB HEKOTOPEIX THIIOB;

'8 aKKyMyAATOpHas GaTapesi AASl IHTaHMs MHKDPOCXeMBbl MNaMATH
CMOS, B KOTOpO#W XpaHATCH TeKymue Hactpoyku BIOS (CMOS
Setup) 1 3A€KTPOHHOrO TaiiMepa (CHCTeMHbIX 4acoB).

Bce KOMIIOHEHThI MaTePHHCKO#M MAATHI CBA3AHEL MeXAY co6o# cH-

CTeMOi IPOBOAHMKOB (AMHMIA), IO KOTOPHIM IIPOMCXOAMT 0OMeH MHDOP-
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’ermloxynﬂomnunninazmm HHPOpPMANMOHHOMK
I ¥ H O #, MAM IPOCTO WHHOI (Bus),

B3ammopeiicTBHe MeXAY KOMIOHeHTaMH  ycTpoiicreamu K,
HOAKAIOUCHHLIMH K Pa3HEIM WIMHAM, OCYIECTBASETCA C NOMOIIBIO
TaK Ha3LIBAEMLIX MOCTOB, PeaAH3OBAHHEIX Ha OAHON M3 MHKDOCXeM
Chipset. Hanpuwmep, moct aast CoepuHeHus muHE ISA i PCI peaansosan
B MHKpocxeme 82371AB (cM. puc. 2.4).

Pa3mepsi MatepuHCcKol nAaTH, a Takke OTBEPCTHS BHYTDPH NAQTHI,
KOTOPEIE COBAMHSIOT €€ C AHOM KOPNyCa, CTaHAQPTH30BAHKL, OCHOB-
HBI€ THIOPA3MEPLl MATePHHCKHX NMAAT PAasAHYHEIX CTaHAAPTOB AAHH
B Taba. 2.1.

OGosnasenne | Pasmep, cu TMpumearnmue
Baby-AT 33,0%225 | Yerapesumit
Half Size 244x21,8 | Munu-maata ars MK ¢ CPU 386 u 486;
TIPHTOAHA Ast Koprryca Slimline
LPX 330x229 | Aas xopnycos YMEHLUIEHHO! BRICOTH
 Slimline
Mini-LPX 26,4 x 20,1 AASL KOPIIYCOB YMeHBIICHHOM BHICOTS!
u Slimline
ATX 305x244 | Aas Kopirycos ATX
Mini-ATX 284x208 | Aasm KopirycoB ATX yMeHLIIEeHHOM BHCOTH
MicroATX 244x244 | Ars kopnycos ATX YMEHBUIEHHON BHICOTE!
Flex-ATX 229x19,1 | Munnariopusie Kopmyca
NLX 345x229 | Aas KOPITYCOB YMEHBIIEHHO#H BRICOTH!
# Slimline
Mini-NLX 254x203 | Aas KOPITYCOB YMEHBIIeHHOM BRICOTH
u Slimline
WTX 35,5% 42,545 BricokonpoussoanTeAsnrie paboune cran-
LMH 1 CepBephl CPEAHEro ypoBHs
BTX 352x26,7 | Aas KOPIycoB HacTOABHEX [TK
MicroBTX 26,7 x 26,4 -
PicoBTX 26,7x20,3 -

¥ BEIGOpe MaTepHHCKO# AAThl HeOGXOAMMO COTAACOBATh €€ pas-

¢ Tunom kopnyca 1K, a npu ee yCTaHOBKe CAGAYeT HCKAIOYHTH

KT C AHOM ¥ GOKOBBIMH METaAAMYECKHMHM NaHEeAsMH Kopmyca

eXaHHe KOPOTKOIO 3aMBIKaHHs.

opMdaKTOP MaTePUHCKOH NAATH — 06Ias CTpaTerus pacno-
Wsi Ha Heil OCHOBHBIX MHKDPOCXEM, CAOTOB, ee jopMa U pasMep.

il BepCHH
Ho cnenuduranun ATX 2.1. OcoOGeHHOCTBIO AQHHO!
I« ATmee'ru'ro, 4TO GAOK MMTaHUsS BRIHECEH 3a KOp-
CHCTEMHOM NAQTHI, YTO CBA3aHO CO 3HAYHTEABHBIMH pasMepaMu
eMbl OXAQKACHHS IPOLIeCcopa.

AOCTOMHCTBA MaTePHHCKO# mAaTel ATX HPOSBASIIOTCA B TOM
©CAM OHa YCTaHAaBAMBAETCH B COOTBETCTBYIOIMII Kopmyc. Pas-

L pr— 128
! Puc. 2.5, PacnonoxeHue 0CHOBHbIX 3NEMEHTOB Ha CUCTEMHOM NNaTe 1 8 Kop-
nyce MK dopmeaktopa ATX
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paGoTaHkl cAepyiome MOANDUKAIHI MaTepuHCKUX naar ATX: Mini-
ATX, Micro ATX, Flex ATX.

B 1997 r. kopniopanwei Intel GuiA IpearOKeH HOBEII cranpapt NLX,
KOTOPBIA CTaA AaAbHelIIMM pasBuTHeM craHAapra ATX. Coraacso
craupapry NLX B [MK ycTanaBAMBaeTcs Tak HasbiBaemas pusep-
KapTa, umeiomas cranpapTasie cAoTh PCI i ISA, B KOTOpHIe ycranas-
AHBAIOTCS BCe HEOGXOAMMBIE KapThl paciuperus. OCHOBHOE OTAMYHe
PH3€P-KapTELl COCTOUT B TOM, YTO MaTEPHHCKas [AaTa yCTaHABAMBAETCS
B CIeLHAABHBIHA CAOT, HassiBaeMuit NLX Riser Connector. Dtor passeM
COAGPXHT He TOABKO HH(OPMALMOHHYIO MIMHY, HO 1 IIMHY THTAHHA.
Taxum 06pa3soM, TOCAE YCTAHOBKH MAaTEPHHCKAS! IAGTa ABTOMATHIECKH
OKa3LIBAETCH MOAKAIOYEHHOM K mmHe murannus. Ha pusep-kapre pac-
TIOAAraioTCst PA3AMYHLIE Pa3beMbl, KOTOPEIE PaHBLIE PACHOAATaAHCH
Ha MaTepuHCKo# naare, — IDE, FDD, USB, 6A0ka nutauus u AP

Tpoueccop

MCH

Puc. 2.6. Pacnonoxenne anemeHTos H
0. @ CUCTEMHOM nnaTte B CooTBeTCTBMI
co cneundmkaumen BTX v

B 1998 r. komnanuei Intel paspaGoTaH CTaHAGPT KOMIIBIOTEPHOTO
Muq;ampa ‘WTX AAst BHICOKONPOM3BOAMTEABHBIX PaGOYMX CTaHIMA
¥ CepBepOB.

B 2004 r. kopnopanus Intel ony6aukoBara cnenuduxanuio BTX,
~ KOTOpasi IBASIeTCs Pa3BUTHEM CTaHAApPTa ATX AAfi HOBBIX BHICOKONIPOM3-
| BOAMTEAbHEIX poLieccopos. [1pH pa3paGoTke crenupHKalH CTABHAKCH
3aAAYH COBEPLICHCTBOBAHNS CHCTEMBI OXAQKACHHMS, IOBBIIICHHS MeXa-
'HWYECKO# MPOYHOCTH CHCTEeMHOM IAATHI, CTaHAAPTH3alMH CIOCO60B
TIOAKAIOYEHHMS K CHCTEMHOI NAaTe HHTep(eicoB BBOAA-BEIBOAA.

~ Ha puc. 2.6 n0Ka3aHo pacnoAOXKeHHEe IAeMeHTOB Ha CHCTeMHOM

U
pAaTe B COOTBETCTBHH o cnenudukanuei BTX.

CTPYKTYPA 1 CTAHOAPTBI LUWH NK

 IInnoit (Bus) Ha3kiBaeTCst BCA COBOKYTIHOCTL AMHMII (IPOBOAHMKOB
'Ha MaTepPHHCKO# MAATe), O KOTOPEIM OOMeHMBAOTCs MH(OpManuen
KOoMnoHeHTHl 1 ycrpoiicrsa K. IllnHa npepHasHaueHa At oOmMeHa
wMHpOpManuen MeXAy AByMs u GoAee ycrpoiicTBamu. LlIuHa, CBA3EI-
Balolas TOABKO ABa YCTPOWCTBA, Ha3biBaercs nopmom. Ha puc. 2.7
TOKa3aHa CTPYKTYpa IIMHEL

~ lluHa uMeeT MeCTa AAS TIOAKAIOYEHHS! BHEITHUX YCTPOHCTB — CAO-
Thl, KOTOpEIE B Pe3yAbTaTe CTAHOBATCH YACTBIO LUIMHBI M MOTYT 06Me-
k ThCsl MH(OPMALMEN CO BCeMH APYTHMH MOAKAIOYEHHBIMH K He#
HCTBAMH.,

s B [MK pasauyaiorcs no cBoemy (yHKUUOHAABHOMY HA3HA-

cucTeMHas muHa (mu umna CPU) ucmoAs3yeTcss MUKpOCXe-
mamu Cipset Aas nepecsiaky nHGopManun Kk CPU u o6paTHO;
mWHHA KS3W-NaMATH NpeAHa3HauyeHa A oOMeHa MH(popma-
nueit Mexxay CPU 1 K3II-naMATEIO;

MMHA MaMsiTH HCIOAB3YeTCs A OGMeHa HEOpPMaLei MeXAY
onepaTHBHO# namATeio RAM u CPU;

WHHB BBOAA-BE BOAA HHPOPMALMH IOAPA3ACASIOTCS Ha CTaH-
AGpTHBIE H AOKAABHEIE,

OKaAbHAA WIUHA BBOGA-BbIBOGA — 3TO CKOPOCTHAsH IUMHA, NPEeAHa-
qeHHas Asi o6MeHa uHpOopMaLuei MeXXAY GBICTPOASHCTBYIOUMMH
MePHITHEIMH YCTPOHCTBaMH (BHACOSAAIITEPAMH, CETEBBIMHU KapTaMy,
'KapTaMu CKaHepa ¥ Ap.) M CHCTeMHO# WHHO¥ noA ynpasaerueym CPU.
B Hacrosimee BpeMs B Ka4eCTBE AOKAALHOM IIMHEI HCTIOAB3YeTCS IIHHA
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Puc. 2.7. CTpykTypa WwhHbi

MHW TIK npu ot; 6oTke . nompaxemem :
pal TPeXMEepPHEIX H300]
pauueit Intel 6uira paspaborana mmHa AGPI:Accelaumd Gmphl;o Pl::-tT

Cmangapmuas wura BBOGA-BHBOGA HCTIOABIYETCS AAS TIOAKAIONE-
HUA K IEPEYMCACHHBIM PaHee MMHAM GOAee MEANCHHBIX YCTDOWCTB
(HampuMep, MEIIIH, KAABHATYDE, MOAEMOB, CTaphIX 3BYKOBEIX KapT).
Ao HeARBHErO BpeMeHH B KaueCTBe TOM MIMHE! HMCIIOAB30BAAACH IIHHA
cranpapra ISA. B Hactosimee Bpems — muna USB.

Llnua umeer cobeTBeHHyIO APXHTEKTYPY, HO3BOASIONIYIO PEaAH30-
BaTh BAXKHEHIIINE ee CBOHCTBA — BOIMOXKHOCTB MAPAANEABLHOTO MOA-
KAIOUEHHS PAKTHYECKH HEOTPAHMYEHHOTO YHCAA BHEIIHUX YCTPOHCTB
u obecnevenne o6MeHa HHpOpPMalHei MEXAY HUMH. ADXHTEKTypa
AIOGO¥! IIMHBI MMEeT CACAYIONIHe KOMIOHEHTHI:

AMHHH AAS OOMEHa AQHHEIMH (IIMHA AQHHEIX);
AMHHH A5t aADeCallii AAHHEIX (ITMHa aApeca);
AHHHH YIPABACHHS AAHHEIMH (IIHHA YIIPABACHHMS);
KOHTPOAAED IIHHBL.

Konmpoarep wukp OCYIeCTBASIET yIIPaBACHHE NPOLeccoM obmena
BIMH M CAY)KeGHBIMH CHTHaAAMH ¥ OGLIYHO BHITIOAHSETCH B BHAE
HOM MHMKPOCXeMbl ANGO B BHAE COBMECTHMOro Habopa MHKpO-
sm — Chipset.
~ [llura gannsix obecneunsaet oGMeH AaHHEIME MexAy CPU, kap-
aMM PacIIMpPeHHs!, yCTAHOBACHHEIMH B CAOTHI, M NAMATHIO RAM. Yem
111e Pa3PSAHOCTH UMK, TeM GOAbIIE AAHHEIX MOXKET GBITh IEPEAGHO
OAMH TaKT ¥ TeM Bhlllie IPOoM3BOANTEABHOCTS TTK. EcAn KoMmbioTe-
¢ mponeccopom 80286 umean 16-pa3paAHYIO WMHY AaHHEIX, ¢ CPU
0386 1 80486 — 32-pa3psaHyio, To Komnbiotepsl ¢ CPU cemeiicTsa
Pentium — 64-paspsAHYIO WHHY AQHHBIX.
 [lJuna agpeca CAYKHT A YKa3aHHS APeca K KakoMy-AHGO yCTpoit-
78y IK, c xoToptim CPU npou3BoAMT 06MeH AaHHBIMA. Kaabii
monenT [TK, KaXXABIi PEruCTp BBOAA-BEIBOAA U siueiika RAM umeior
i aApec U BXOAAT B oblee appecHoe npoctparcTso IMK. Mo mmue
a mepeAaeTcs MAGHTH(HKAIHOHHEIA KOA (aApec) OTnpaBHTeAs
4 (MAM) TIOAYYATeAst AQHHBIX.
_ AAs yckopeHUsi OGMeHa AQHHEIMH HCTIOAB3YeTCs YCTPOHCTBO PO~
OYHOrO XpaHeHUs AAHHEIX — OlepaTHBHas mamath — RAM.
M 3TOM Pelaloulyio POAb HrpaeT 0GbeM AAHHBIX, KOTOPEIE MOTYT
BPeMEHHO XPaHUTECSA B HEeM.
~ OGBeM 3aBHCHT OT PA3PAGHOCIMU AGPECHOU WURBL (IMCAQ AMHMIH)
TeM CaMEIM OT MAKCHMAaABHO BO3MOJKHOTO YHCAA 3APecOB, FeHepH-
PYeMEIX IPOLECCOPOM Ha AAPECHOV! IIMHe, T.e. OT YHCAa sueek RAM,
'KOTOPEIM MOJKeT GhiTh IPUCBOEH aApec. YHucao sueek RAM He A0KHO
aTh 2", TAe N — Pa3PSAHOCT AAPECHO# WHHEL B npoTHBHOM
ae 4acTh siyeeK He GYAeT MCNOAB3OBATHCS, MOCKOABKY MPOLECCOp
1e CMOJKET aAPecOBaThCA K HUM.
B ABOMUHO# CHCTeMe CYHCACHHs MAaKCHMAABHO aApecyemblit 00beM
1 paBeH 2", TA€ N — YMCAO AMHUIl IIMHEI aApeca.
- Ecan nponeccop 8088, nanpumep, uMeA 20 aApecHBIX AHHHI
Mor, TakiuM 06pa3oM, aApecoBaTh namsTh oGbeMom 1 MGaiir @2*=
= 1048576 Gaiit = 1024 xGait), To B I1K C mponeccopom 80286 pas-
HOCTB AAPECHOM MHHL GhIAa yBeAHdeHa A0 24 GuT, a Iponeccopsl
86, Pentium, Pentium MMX u Pentium IV uveAn yxe 32-paspsia-
WMHY aApeca, ¢ OMONIBIO KOTOPO# MOXHO aapecosars 4 I'GaiT
. Muxponponeccops AMA u Intel (¢ Texnororuest EM64T)
OAAEPIKHBAIOT 64-paspAAHYIO AAPeCAlHIO MaMATH.
~ Lluna ynpaBAeHUs TIEPEAAET PHA CAYKeGHBIX CHIHAAOB: 3alMCH-
BaHWSI, FOTOBHOCTH K IIPHEMY-TIePeAate AAHHBIX, IOATBEPKACHHS
TpuemMa AQHHEIX, ANNAPaTHOTO MPEpLIBAHMS, YIPABACHHS W APYTHX,
obecneyuTs nepeapavy AAHHBIX.
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2.5.1. OcHoBHbIE XapaKTEPUCTUKN WUHBI

Paspagrocms wunm onpepersiercs uncaom NapaAAeABHBIX TPO-
BOAHMKOB, BXOASIIMX B Hee. [Tepsas muua ISA Arst IBM PC 6rina
8-pa3psaHOiA, T.e. o Hell MOXHO GBIAO OAHOBPEMEHHO MepeAaBaTh
8 6ur. Cucremusie umng MK, Hanpumep, Pentium IV — 64-paspsiauste.

Tponycxnas cnoco6nocms wunst onpepersiercs KOAHYECTBOM
GaiToB MH(OPMALHMK, IePeAABAEMEIX MO WHHE B Teuenue 1 c. Aas
OMPEACACHHSA NPOIIYCKHO# CIIOCOGHOCTH LIMHEI HEOGXOAUMO YMHOXKHTE
TAaKTOBYIO HacTOTY WIMHbI Ha €€ Pa3pSIAHOCTE. Hanpuwmep, arst 16-pas-
PAAHON 1MHB ISA IponyCKHas CNOCOBHOCTH OIpPEAEASIeTCH TaK:

(16 Gur - 8,33 MIy) : 8 = 16,66 M6aiit/c.

Tpu pacuere nponyckHoii croco6roCTH, Hanpumep munbl AGP,
CAEAYeT YUHTHIBATh PEXXHUM ee paGoTsl: GAraropaps yBeAnuenuio B ABa
Pasa TaKTOBOW YaCTOTH BHACONPOLECCOPA H H3MEHEHHIO MPOTOKOAG
TIEPeAAtH AGHHBIX YAAAOCH IOBBICHTB POITYCKHYIO CIIOCOGHOCTS [IMHED
B ABa (pexum 2x) uAM B deTsipe (pexXuM 4x) pasa, 4TO SKBHBAACHTHO
YBEAHUCHUIO TAKTOBO YaCTOTH! LIMHKI B COOTBETCTBYIONIEE THCAD pas
(A0 133 11 266 MIy COOTBETCTBeHHO). [TpomycKHas CoCOBHOCTS cucTeM-
Ho#t mmHBl QPI AocTuraer 12,8 TB/c B KaXkAyIO CTOPOHY.

BHemwnue ycTpolictsa K mmHaM moAKAIOuaiOTCS TOCPEACTBOM UH-
mepgeiica (Interface — CONpsUKeHHe), PeACTaBAsIonero coboii CoBo-
KYIHOCTb Pa3AMYHBIX XapaKTEPHCTHK KaKOTO-AHGO nepucdepuitHoro
ycrpoiicrsa IMK, onpeaeasonux oOprauu3anuio o6MeHa uapopmammedt
MEKAY HUM H UEHTPaABHEIM [POLeCCOPOM.

K uncay Takux xapakrepucruk otHoCSTCS IAEKTPHYECKHE U Bpe-
MEHHEIe TapaMeTpsl, Habop yIPaBASIONUX CHIHAAOB, TPOTOKOA OGMeHa
AQHHBIMH 1 KOHCTPYKTHBHBEIE 0COGEHHOCTH IOAKAIOYeHUs, OBMeH AaH-
HBIMH MEXKAY KOMIOHeHTaM# ITK BO3MOXKEH TOABKO ecAl HHTepenCE
ITHX KOMIIOHEHTOB COBMECTHMBI,

2.5.2. Cranpapts! wuu MK

Mpuanun IBM-coBmMectumocTi TIOAPasyMeBaeT CTaHAApPTH3aIHIO
HHTePPeHCOB OTACABHBIX KoMIOHeHTOB 1K, HTO, B CBOIO OYepeAb,
omnpepeasier ruGKOCTh CHCTeMEI B LIEAOM, T.€, BO3MOXHOCTSH 110 Mepe
HEOGXOAMMOCTH H3MEeHSTh KOH(HIYPAIMIO CHCTeME! U TIOAKAIOYATE pas-
AnuHEle nepudepuitHbie yeTpoiicTsa. B CAy4ae HECOBMECTHMOCTH MH-
TepdeicoB HCMOAB3YIOTCH KOHTPOAAepEL. Kpome Toro, rubkocts u yu-
¢uxzumx CHCTeMBI AOCTHTAIOTCS 3a CYeT BBEACHHS lTpOMeXyTO‘lHHX
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PTHBIX HHTeP(de#CoB, TAKNX KaK HHTePGEHCh IOCAGAOBATEALHON
eABHOH TepeAaYy AAHHBIX. DTH HTephechl HeOGXOAUMBI AAS
Bl HauGoAee BaKHEIX NepuhepHITHBIX YCTPOMCTB BBOAA-BEIBOAG.
~ CucmemHAA WUHA NpeAHa3HaveHa A oOMeHa uHpoOpManuen
- CPU, naMaThIO ¥ APYTHMH YCTPOMCTBAMH, BXOASIIMMH B CHCTe-
1y. K CHCTeMHEIM 1IMHaM OTHOCSTCS:

GTL, umeromas paspsaHocTs 64 Gut, TakToByIO Yacroty 66, 100
w133 MTIy;

wgacrory Ao 377 MI.

. Munn BBOgA-BbLBOGA COBEPIICHCTBYIOTCS B COOTBETCTBHH C pas-
ueM nepudepuitaex ycrpoicts [MK. B TaGA. 2.2 npuBeAeHE! Xapak-
ICTHKH HeKOTOPEIX LIMH BBOAA-BBIBOAQ.

Juna ISA B TeyeHMe MHOTHX AT CYHTaAACh cTaHAapToM [TK. OaHako
aKTHYeCKH OHA GhIAA BEITECHEHa C PhIHKa TOABKO B 2001 r.

Hluna EISA He NOAy4YMAA WIMPOKOTO PACTPOCTPAHEHHS B CBA3M C ee
KO# CTOMMOCTEIO M IPOITYCKHOM CIOCOGHOCTEIO, YCTyTIaloNie mpo-
KHO# CIIOCOGHOCTH NOSBHBIISHCS Ha PhIHKe mnHE VESA.

Iluxa VESA, uan VLB, npepnasnadesa past casisu CPU ¢ GuCTpBIME
pepuitHEIMM YCTPO#CTBaMH. B HacTosiee BpeMsi ee BEITECHHAA
ee Npou3BoAMTeAbHas mmHa PCL

Hlura PCI Grira paspaGorana ¢upmoii Intel pAas mponeccopa
ntium. OCHOBONOAAralOUMM NPHHIHKIOM, HOAOKEHHBM B OCHOBY
PCI, siBAsieTCS IPUMEHeH e TaK HasbiBaeMbIX Mocmos (Bridges),

Tpomyckuas

cnocobHocTs,
M6aitr/c
16 833 0016,6
32 8,33 0033,3
32 33 01323
32 33 01323
64 66 05283
32 66 02626
32 66x2 05283
32 66x2 1056,6
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KOTOpbI€e OCYIIECTBASIOT CBA3b MeXXAY WHHO#M PCI u Apyrumu THIaMK
muH. B mune PCI peaausosan npurnun Bus Mastering, KoTopsii
NOAPasyMeBaeT CriocOGHOCTS BHEWIHEro YCTPOMHCTBA IIPH NepeckiAKe
AQHHBIX yNIPaBASTH IMHOM (Ges yuactus CPU). Bo spems nepepauu
uHDOpMaIMK yCTPOHCTBO, NOAAepKHBalonlee Bus Mastering, 3axsa-
THIBAeT WIMHY U CTAHOBMTCS FAAGBHBIM. B 3TOM cAyuae eHTpaAbHbIH
npoueccop 0CBOGOKAACTCS AA PellleH s APYTHX 33Aa4, IOKa NPOMC-
XOAMT nepeaada AAHHBIX. B MaTepHHCKHX MAATax TaKToBas 4acToTa
muHbl PCI 3apaeTcst KaK NOAOBHHA TAKTOBO#H YaCTOTHI CHCTeMHOM
WIHHEL, T.€. IPH TAKTOBOM YacTOTe CHCTeMHOM mMHE 66 MIT muHa
PCI Gyaer paGorars Ha yactore 33 MI. llnna PCI crara daxruye-
CKHMM CTaHAAPTOM CPEAM IIMH BBOAa-BEIBOAA. Ha puc. 2.8 mokasana
apxurextypa mmHe PCIL.

PCI Express noAyunAa cBoe KopoBoe Hassaume 3GIO (ot anra. 3-d
Generation 1/0) — KOMNLIOTepHAas WMHA, HCIOABL3YIOMAs TOCAEAO-
BaTeAbHYIO NepeAavy AAHHLIX, 06ecneYnBaeMylo BEICOKONPOU3BOAH-
TEABHBIM (PH3HYECKHM IPOTOKOAOM HA OCHOBE TPOrPAMMHOM MOACAH
uruisl PCL B CBSA3# € TeM, YTO HCIIOAB3OBaHHE NAPAAAECALHOIN TepeAayn
AQHHBIX, IPH TNOMNBITKE YBEAHYHTh IPOH3BOAHTEABHOCTS, GYAE’I‘ O3HaYaTL
(pu3nyecKoe ee pacIIMpeHHe, IOCACAOBATEABHAS IEPEAAYa AAHHBIX 06-
AapaeT BO3MOXKHOCTBIO Macurrabuposanus (1x, 2x, 4x, 8x, 16x u 32x),
a 3HayuT — GoAee IpHOpHTETHA B paspaboTke.

Hluna AGP — BBICOKOCKOPOCTHasi AOKAAbHas LIMHA BBOAA-BBIBO-
A3, NIPeAHa3HAYeHHas HCKAIOYMTEABHO AN HYXKA BHAeOCHCTeMEL. OHa
cBsi3BIBaeT BuAeoapanTep (3D-akceaepaTop) ¢ cucTeMHOM namsThio [TK.
Lluna AGP Gsira paspaboTaHa Ha OCHOBE apXMTeKTyphl kil PCI, no-
3TOMY OHa TakXe ABAeTCs 32-pa3pAAHOil. OAHAKO PH 3TOM Y Hee eCTh
AOTIOAHHTEABHBIE BO3MOXKHOCTH YBEAHUEHHS IPONYCKHOM CIOCOGHOCTH,
B YaCTHOCTH, 3a CYET HCTIOAb30BaHMs GOAEE BRICOKHX TAKTOBBIX YacTOT.
Ecau B craHpapTHOM BapuaHTe 32-paspspHas muHa PCI uMeer TakTo-
ByI0 yacroTy 33 MIy, uTo OGecneYnBaeT TEOPETHYECKYIO IIPOYCKHYIO
cnocoGHocts PCI 33x32 = 1056 M6ut/c = 132 MGaiir/c, To muna AGP
TaKTyeTcst CATHAAOM € HacToroit 66 MIT, noaToMy ee mpomycKHas cro-
co6HOCTB B peXXuMe 1x cocraBasier 66x32 = 264 MGaiit/c; B pexxume 2x
3KBHBaAeHTHas TaKTOBas 4acrora cocrasasier 132 My, a mponyckHas
cnoco6HOCTE — 528 MGaiit/c; B peXXuMe 4x — IPONyCKHas cnoco6-
HOCTB OKOAO 1 ['Gaitr/c.

Uluna USB Gbira pa3paboTaHa AMAEPaMH KOMIIBIOTEPHOM M TEAEKOM-
MYHHKaIMOHHOM npoMbinmensocti Compag, DEC, IBM, Intel, Microsoft
AASL TIOAKAIOUEHHS IepH(ePHItHEIX YCTPOICTB BHe Kopmyca [1K.

Texuuueckue xapakrepuctuku USB NpeAnonaraiorT BO3MOXHOCTE
TIOAKAIOUEHHS YCTPOMCTB C PA3AMYHBIMA CKOPOCTSMU oOMeHa. Bricokas

b oOMeHa (full-speed signaling bit rate) — 12 M6ur/c, a Hu3Kas
) b oGMeHa (low-speed signaling bit rate) — 1,5 M6ut/c. B pe-
IMe HH3KO# ckopocTH muHy USB HCIIOAB3YIOT Takue nepudepuitHuie
POMCTBA: KAGBHATYPhI, MBIIIH, AKOHCTHKH, MATPHYHEIE TPHHTEPH!,
aiseps!, TUPPOBLIe POTOKAMEPE!, MOAEMEI AASl OGBIYHEIX TeAe-
AMHMI, TIeIH yIPaBA€HHs MOHHTOPOM. B pexxmme BEICOKO#
M: KOAOHKH, ISDN-MOAeMEI, BHEIIHHE HaKOMHUTEeAH KAacca
a Zip, opucusie ATC, Aa3epHbIe ¥ CTPyHHBEIE IPUHTEPEL.

-lepcul 2.0 USB oTAMYAeTCS TeM, 4TO MOAOCA IMPOMYCKAHMUS WHHEI

nyeHa B 20 pa3, 4TO A€AaeT BO3MOXKHBIM TNepeAavy BHACOAAH-
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Lluna USB Uluna [EEE 1394

Puc. 2.8. ApxutexTypa wiHsl USB

HEIX M0 USB, KoTOpas CTaHOBMTCH MpsAMBIM KOHKypeHToM IEEE 1394
(FireWire).

IlIuna USB nopaepxusaet TexHoAornio Plug & Play. Ipu noacoean-
HeHHH nepu(epHitHOro YCTPONCTBa ero KOH(pUIypUpoBaH#e OCyIecT-
BAsieTCst aBTOMaTHyecKy. Bee nepudepuiiHbie yCTpoicTBa AOAKHE! GHITH
o6opyaoBansl pasbemMamu USB 1 nopkAlouaTses K [TK yepes OTA@ABHEII
BBIHOCHO# GAOK, HaskiBaeM1it USB-xa60M, MAM KOHILEHTPATOPOM, C 1O~
MOMIBIO KOTOPOro K MK MOXHO MOAKAIOUMTE A0 127 nepudepHitHbIxX
yCTpOiicTB. ApxuTekTypa muHs USB noxasana Ha puc. 2.9.
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 Bepcust USB 3.0 noshilaeT MakKCHMaAbHYI0 CKOPOCTS NepeAady
pMmanuu A0 5 [6uT/C, 4TO Ha NOPAAOK Goabuwe Bepcuu USB 2.0
480 M6ut/c). Takum 06pa3oM, CKOPOCTh Nepepain Bo3pacraer ¢ 60
600 MGaiit/c.
 Iuna SCSI (Small Computer System Interface) oGecneunBaeT CKo-
 POCTBb nepeAady AaHHBIX A0 320 MGaiiT/c i NpeAyCMaTpHBaeT moA-
'KAIOYEHHE K OAHOMY aAanTepy AO BOCEMH YCTPOWCTB: BHHYECTEPEI,
- mpuBoAsl CD-ROM, ckanepsl, hoTo- 1 BUAGOKaMepsl. OTAMYHTeALHO#H
- 0coGeHHOCTBIO uHEl SCSI ABASETCS TO, YTO OHA NMPEACTaBAsieT COGOM

 S—

¥
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KaGeasnsiit maedd. C nmuamu MK (ISA nan PCI) mmna SCSI ceg3ana
uepes xocm-aganmep (Host Adapter). KaXXpoe yCTPOHCTBO, MOAKAIO-
YeHHOe K IIMHe, UMeeT CBOi uAeHTH(HKaHoHHEEIH HoMep (ID). AroGoe
YCTPOWCTBO, IOAKAIOYEHHOe K mmiHe SCSI, MoXXeT HHHIMHPOBaTh O6MeH
C APYTHM YCTPOHCTBOM.

Ha puc. 2.10 nokasano NOAKAIOYeHHe nepu(epHiHEIX YCTPOHCTB
& IMK ¢ nomomsio mmasl SCSI. CymecTsyer IMpoKnit AManasoH Bepeuit
SCSI, naunHas ot nepsoit Bepcuu SCSI I, obecneunBaomeil MakcH-
MaABHYIO NPOITYCKHYI0 ciocoGHOCTs 5 MGaiit/c, u Ao Bepcun Ultra 640
€ MaKCHMAaALHO# MPONMYCKHOM criocoGHOCTEIO 640 MGaiit/c.

Wluna IEEE 1394 (Fire Wire, i-Link) — 3TO CTaHAapT BEICOKO-
CKOPOCTHOH AOKaAbHOM NOCAEAOBATEABHO# HIMHBE, pa3paGoTaHHbIH
¢upmamu Apple u Texas Instruments. [lluna IEEE 1394 npeana3sna-
4YeHa AAS oOMeHa uudposoit nadopmanuen Mexay MK u Apyramu
SAEKTPOHHEIMH YCTPOMCTBAMH, OCOGEHHO AAS IOAKAIOHYEHHS JKeCTKHX
AMCKOB ¥ YCTPOHCTB 06paGOTKH ayAHO- M BUACOMH(OPMALMH, @ TAKKE
paboTsl MYAETHMEAMITHBIX NPHAOXKeHMI. OHa cnocoGHa nmepepaBaTh
A@HHBIE CO CKOPOCTBIO A0 3200 MGut/c B cienudukanuu S3200, pa-
60TaTh OAHOBPEMEHHO C HECKOABKHMH YCTPOWCTBAMH, TEPEARIOIIHMH
AaHHBIE C Pa3sHBIMH CKOPOCTSIMH, KaK # SCSI. Kak n USB, muna IEEE
1394 nOAHOCTBIO MOAAEPXKMBaeT TexHoAorHIO Plug & Play, BrAowas
BO3MOJKHOCTB YCTaHOBKH KOMIIOHEHTOB Ge3 oTkAloueHus matanus [TK.

TloAKAIOHATE K KOMIBIOTEPY 4epes uHTepdeiic IEEE 1394 MoxHO
TPaKTHYeCKH AloGEle yCTPOoHCTBa, cnocoGHEle paborats ¢ SCSI. K HuM
OTHOCSITCS BCE BHABI HAKOMMTEARH Ha AMCKAX, BKAIOUAs JKECTKHe, ONTH-
ueckue, CD-ROM, DVD, uucdpossie BUACOKaMephi, YCTPOHCTBA 3aNHCH
Ha MarHMTHYIO AeHTY M MHOIHe ApyTHe nepudepHitHble YCTPOHCTBa.
BAaropapst TakMM IIMPOKMM BO3MOXKHOCTSIM 3Ta IMHA CTaAa HauGoaee
NepCIeKTHBHON AAS OGBEeAHHEHUsS KOMIIBIOTepa C GHITOBOM 3AEKTPO-
HHKOW.

2.5.3. MocnepoBartentHblil U NapannensHbii
nopTbi

Takue yCTPOHCTBA BBOAA-BEIBOAQ, KaK KAABHATYDa, MBILlIb, MOHHTOP
M MIPHHTEP, BXOAAT B CTAHAAPTHYIO Komnaekranuio IMK. Bee nepude-
PHitHBIE YCTPOHCTBA BBOAA AOAKHBI KOMMYTHpOBaThCs ¢ TTK Takum
06pa3oM, YTOOK! AQHHEIE, BBOAMMBIE TIOAB3OBaTEAEM, MOTAH He TOABKO
KOPPEKTHO MOCTYTIaTh B KOMIILIOTEP, HO H B AAABHe#meM 3 dheKTHBHO
obpabGarsBaThcs. AAt OOMEHa AGHHEIMH ¥ CBSA3M MeXKAY nepudepueit
(ycTpo#icTBaMu BBOA@-BBIBOAA) M MOAYAeM 0GPabOTKHM AGHHHIX (MaTe-

 PMHCKO# [IAQTOM) MOXeT GEITh OPraHM30BaHa NapaAAeAbHas MAM 10-
\CAGAOBATEeAbHAs NepeAata AAHHBIX.
 Iaparreabras cBA3b 0O3HA4aeT, 4TO Bee 8 Gut (uAu 1 GaliT) nepecsi-
AQIOTCS ¥ IEPEAAIOTCS! He OAMH 3a ADYTHM, @ OAHOBDEMEHHO (lapaAreAb-
HO) MAM, TOUHEe, KaXKABIi 10 CBOeMY MPOBOAY. [TPHHIMII TapaAAeABHO#
epeAauH AQHHEIX CTAHOBHTCS OYEBHAHBIM, @CAM PaCCMOTPeTh KabeAs,
| MOACOEAMHEHHEIN K PasbeMy NapaAreAbHOro uHTepdeiica, Hanpumep
KaGeAb npuHTepa. OH 3HAYMTEABHO TOAILE, YeM NOCAEAOBATeAbHBLIH
‘KaGeAb MbIIIH, IOCKOALKY KaGeAb AAS IAPAAAEABHOM NePeAaYH AAHHBIX
AOAXKEH KaK MHHHMYM COAEDIKATh BOCEMb IIPOBOAOB, KaXKABIH H3 KOTO-
PBIX IIDEAHA3HAYEH AAS IEPEAATH OAHOTO GuTa.
. Napaameasusie uHTepdeics paspaGarsisaer pupma Centronics,
[O3TOMY MapaAAeAbHBIN HHTeP(dEHC YacTo Ha3KBAIOT HHTep(ercoM
“Centronics.
. MaparreAsHBiit uHTEpdeHC A5 TPHHTEPa 00bIYHO 0603HavaloT LPT
 (Line Printer). Tlepsbifi MOAKAIOYEHHEI NpUHTEp 0603HAYaeTcs Kak
- or LPT1, a Bropo#t — kak ot LPT2.
- CymecTByioT HECKOABKO THIIOB NaPaAAEABHBIX OPTOB: CTAHAAPT-
Hei, EPP u ECP.
- CraHAapTHH# NapaAAeAbHBH HODT NPeAHA3HAYEH
TOABKO AASL OAHOCTOPOHHeI nepepaun HHGopmanuu ot ITK K npunTe-
PY: 9TO 3aA0KEHO B IACKTPHYECKOH cxeme mnopra. OH oGecneunsaet
| MAaKCHMAaABHYIO CKOPOCTB NepeAaun AaHHLIX 0T 120 A0 200 kGaiir/c.
INMopt EPP aBAseTcs AByHaNPaBAGHHEIM, T. e. 0GeCIeyHBaeT napaa-
AGABHYIO [IepeAady 8 GUT AQHHBIX B 0GOHX HAIIPABACHMSX H IOAHOCTEIO
- COBMECTHM CO CTaHAApTHEIM noproM. [Topt EPP nepepaeTt 1 npuHuMaeT
AAHHEIE [IOYTH B IECTH Pa3 GLICTPee CTAHAAPTHOTO MAaPAAAEABHOTO NTOP-
ra, yemy cnocobersyer 1o, uro nopt EPP nmeer Gydep, coxpausionmii
3 eMble i IPUHHUMAeMble CHMBOABI AO MOMEHTA, KOTAA IIPHHTeD
eT rOTOB MX MPUHATH, ClelHaABHBI PeXXHM N03BOASeT nopty EPP
mepepaBaTh GAOKM AQHHBIX HENOCPeACTBeHHO u3 RAM PC B npuntep
06patHo, MuHYs nporeccop. [pu HCIIOAB30BaHMM HAAAEKAILIETO IIPO-
aMMHOro oGecnevenns nopr EPP MoXer nepepaBaTh ¥ NDHHUMATH
e CO CKOPOCThIO A0 2 MGaiit/c.
Mopt ECP, o6rapas Bcemu Bo3MOXHOCTAME nopra EPP, oGecne-
aeT MOBBIIEHHYIO CKOPOCTh NEPeAauM AAHHBIX 3a CHeT (PyHKuMM
s AAHHBIX. AAS CKaTHsi AQHHBIX HCIIOAB3yeTcs MeToA RLE (Run
Encoding), cOrAaCHO KOTOPOMY AAMHHAsS TIOCAAOBATeABHOCTh
MHAKOBBIX CHMBOAOB IePEAAETCs BCEro AMIIb AByMsi GaiTaMu: OAMH
OonpeAeAsieT NOBTOPSAIOUIMACS CHMBOA, a BTOPO#M — YHCAO MO-
enuit. [Tpu arom cranpapr ECP pomyckaeT cxaTie ¥ PaclakoBKy
IBIX KaK TPOrpaMMHO (ITyTeM NpHMMeHeHHs ApaiBepa), TaK H anna-
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PaTHO (cxemoit nopra). AanHast (YHKIMS He SBASETCS 06s3aTeABHON,
NO3TOMY NOPTH, NepU(epHitHEIe YCTPOHCTBa 1 TPOTPaMMBI MOTYT ee
M He moAAepkuBaTh. OHa MOXKeT GHITh PeaAH30BaHa, KOTAA PEXKHM
OKaTHA AGHHEIX TOAACPXKMBAETCS Kak noprom ECP, Tak u npuuTepoM.
VBeAHueHHe CKOPOCTH MepeAayH AGHHEIX ¢ nomonsio nopra ECP cy-
WECTBEHHO yMEeHbIIAeT BPeMs PaCTeuaTKy AGHHBIX Ha IPUHTEpe.

McnoabzoBanme npenMyIecTB yHKIMOHAABHEIX BOIMOKHOCTEH
nopros ECP u EPP BO3MOXHO NP HaAHYMM KoMnbioTepa, 06opyao-
BAHHOTO OAHHM M3 9THX CTAHAAPTOB.

TMocaegosamenrsnas cBa3b ocymecTsAsieTes NOGUTHO: OTAEABHEIE
GHTEI IePeCHIAQIOTCS (MAM IIPUHMMAIOTCS) NOCAEAOBATEABHO OAHH
33 ApyTHM 110 OAHOMY NPOBOAY, IIPH 3TOM BO3MOXEH OOMEH AAHHBEIMU
B ABYX HAaNPaBACHHSX, IPHEM U NepeAava AGHHBIX OCYIEeCTBASIOTCS
€ OAMHAKOBO# TaKTOBOW 4aCTOTOM. AAst TIOCAEAOBATEABHBIX HHTep(e-
COB BHIGOP MOAKAIOUG@MBLIX YCTPOMCTB 3HAYMTEABHO MIMpe, MOITOMY
GoabmmucTBO ITK 06819HO 060pyAOBaHO ABYMS HHTep(deiCHEMH
Pa3zbeMaMy A\l IOCAGAOBATEABHO# NIepeAa M AAHHHIX. B KauecTse
CTaHAAPTHOTO 0603HAYeHHs AASI TIOCAAOBATEABHOTO uHTepdeiica yaue
BCEro HCMOAB3YIOT RS-232, RS-422, RS-465. PasbeMsl TIOCAGAOBATEABHOrO
nHTepderica Ha [TK NpeACTaBASIOT cO60# 9-KOHTAKTHELT (Buaka) Sub-D
MAH 25-KOHTaKTHEIA (BHAKa) Sub-D.

ANSt YCTAHOBACHHS CBA3M MEKAY ABYMS TIOCACAOBATEABHEIMH MHTED-
(eficaMu IPEABAPHTEABHO HEOGXOAUMO CKOH(UIypPHPOBaTh MX COOT-
BETCTBYIOUIMM 0GPas’oM, T.e. yKasaTh, Kak Gyaer OCYIIECTBAATECH OOMeH
AGHHBIMH: CKOPOCTE 0GMeHa, (POPMAT AGHHBIX, KOHTPOAB YETHOCTH H T.A
AnnaparHoe KoHGHIypHpoBanHe uHTepdeiica NyTeM COOTBETCTBYIOI i
YCTAHOBKH AXXaMIEPOB HAM NePeKAIoYaTeAel HeYAOGHO, IOCKOABKY
MPHXOAHTCS BCKphIBaTh Kopmyc INK. Kongurypuposanue nocaeaosa-
TeABHOTO HHTep(elCa OCYIIeCTBASETCS IPOrPAMMHEIM CIIOCOGOM, TeM
Goaee uTo cpeaa Windows npeaocrasasier TaKy10 BO3MOXHOCTB.

MPOLECCOPI

Ipoueccop, nru yenmparsnmiit npoueccop (Central Processing
Unit — CPU), — 0CHOBHOI paGoumii KOMIIOHEHT KOMIBIOTepa, KOTO-
PBI BHIIOAHSIET apHGMETHYECKHE H AOTHYECKHE onepauuu, 3aAaHHEe
TPOTPAMMOFi, yIIPABASIET BEIMHCAHTEABHBIM TIPOLIECCOM M KOOPAMHH-
Pyer paGoTy BCex YCTPOWCTB Kommbiotepa. CPU npeacTaBAsier co6oit
(cepAne» MaTepPUHCKOH MAATH, OCKOALKY HAXOAMTCS B OCTOSHHOM
B3aMMOAEHCTBHH C ADYTHMH 3AeMEeHTaMH MAaTepUHCKO#M MAATHL.
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a3BUTHEM TEXHOAOTHH MHKPOIACKTPOHHKH H yBEAHYEHMEM CTe-
MHTErpaLiy SAeMEHTOB, Pa3MEIICHHEIX B OAHO IACKTPOHHO#H
, TIPOLECCOP CTAA Ha3bIBATECSH MUKPONPOUECCOPOM (MIT). o
Du3HYECKH IPOLIECCOP HAM MHKPOTIPOLIECCOP TIPEACTABASIET C
UHMErpaAbRYIO CXeMy — TOHKYIO TIAQCTHHKY KPHCTAAAHHYECKOTO KpeM-
: NPAMOYTOABHO# (POPMEI IIAOIAABIO BCErO HECKOABKO KBAAPATHLIX
AMETpOB, Ha KOTOPOJ pa3MelieHsl raaBHble PyHKIHOHAABHEIE
 KOMITOHEHTEI! :
) Agpo — TAGBHEIN KOMIIOHEHT MpOoIeccopa, OCYUIECTBASIIOUIMHA BBI
. MOAHEHHMe KOMaHA;
1 ‘ﬁ conpoyeccop — CTeLHAABHBIN MOAYAb M BHITIOAHEHHS omneparuit
¢ «naaBalomiedt TOYKOM» (MAM 3anATOMH);
‘= Mogyb npegckasanus nepexoga (Branch Predictor), KOTOpBI# Onpe-
AASIeT H3MEHeHHE IOCACAOBATEABHOCTH KOMaHA IOCAE NIEpeXoAd,
~ AARITOTO YTOGH! ITEPeCAATE ITH KOMAHARI 3apaHee B ACKOACP xouamx:
K3UW-NAMAMb NEPBOro ypOBHA — CBEPXOICTPas NaMsTh, npeAHa:;:
yeHHast A\ XPaHeHMs! TPOMEJKYTOUHBIX PE3YALTATOB BEMHCACHHIH;
'8 K9w-namsmb BMOPOIo yPOBHA; ey
peer i B -
' unmepgelichylll MOGYAb CUCEMHOU WUHbL, TIO KOTOPO!
b CTYNaloT KOMaHABI ¥ AQHHBIE, & TAKJKe [IePeARIoTCs AauHble u3 CPU.
) MUKpOIPOLECCOP COAEPKHMT MHAAMOHE! TPAH3NCTOPOB, COGAHHEH-
 HBIX MeXAY COGOM TOHYAHIIMMU NPOBOAHHKAMH M3 AAIOMHHHSA HAH
| MEAM ¥ HCIIOAB3YeMBIX A 06paGoTKM AaHHBIX. Tak opMupyIOTCH
| BHYTpeHHMe IIMHBL B pesyAsTaTe MHKDONPOUECCOP BHIIOAHSET MHO-
| JKeCTBO (pyHKIHH — OT MaTeMaTHYeCKHX W AOTHYECKHX onepanuit
20 ynpaBAeHusi paGOTOM APYTX MHKPOCXeM H BCEro KOMIbiOTEpa.
KpHCTaAA-TIAGCTHHKA MIOMEIIAETCs B NAACTMACCOBBIH HAM KepaMu-
<it IAOCKMI KOPITYC H COGAMHSETCS TPOBOAHMKAMH C MeTaAAMe-
(M IITEIPKAMH, YTOGE! €10 MOJKHO GHIAO YCTAHOBHTE Ha CHCTEMHYIO

TIAATY KOMIIBIOTEpa.

2.6.1. TexHonorua NPON3BOACTBA U OCHOBHbIE
XapaKTepucTmkn

TIpMHIMIMAABHEIM OTAMYHEM MHKDPONIPOLLECCOPOB OT TPaH3HCTOPOB
'MAM MHTETPaABHEIX CXeM SIBASIETCS TO, YTO OH PAacriOAAraeTcs Ha OAHOM
‘Kpucrare (uune). MEKpOIPOIeCcop COACPIKHT MHAAMOHEI TPAH3H-
CTOPOB, CORAMHEHHBIX MeXAY coGoi TOHYAWIIMMH NPOBOAHHUKAMH
M3 aAIOMMHHMS MAM MEAM M HCHOAB3yeMBIX AN OGPGGUTKB AQHHBIX.
eXHOAOTHs TPOH3BOACTBA TAKOro YHIIa COACPXHT MHOJXXEeCTBO 3Tanos,
'K YMCAY OCHOBHBIX OTHOCSIT CACAYIOLIHE.
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Ha nepsom otane BmpammBaior MOHOKpHCTaAA wHCTOrO KpeMHus,
B KOTOPOM KOHUEHTPaIHs MpHMecesi COCTaBAseT He 6oAee 0,1 MUAAHOH-
HO# AOA# npoenTa. IToAyueHHEe KpHCTaAMYeCKie CTepKHH AOCTHIa-
10T AMameTpa 150...300 MM. AaAee CTep)KHH Pa3pesaloTcsi Ha AACTHHEL-
TIOAOXKKH TOAIIHON 200...600 HM, KOTOpBIE TOABEPrajOT NOAHPOBAHHIO
¥ OKHCACHMIO B UEASX NOAYEHHS Ha [OBEPXHOCTH AHIACKTPHYECKOH
3QIMTHON NAGHKH AMOKCHAA KPEMHHS — SiO, (puc. 2.11, a). Ha noa-
AOXKKH HQHOCAT CBETOYYBCTBHTEABHBIN CAOH — ¢oropesucr.

Ha caeayiomenm arane semoansior (oroauTorpaduyeckuit npo-
[18CC, B XOA@ KOTOPOTO Ha KpHCTaAAe (POPMHPYeTCsS PHCYHOK — CXeMa
COCAHHEHHI HECKOABKHX ACCATKOB CXeM OAHOBPEMeHHO. [TAacTHHbI,
TOKpBITEIe (POTOCAOEM, OGAYHaIOT YABTpadHoAeTOM Yepes hoTomabroH
€ PHCYHKOM HEOGXOAMMBIX CoeAnHenuii (puc. 2.11, 6). TIpu o6Aywennn
YABTPA(HOACTOBLIMH Ay4aMH MEHSETCSH XHMUYECKHI COCTaB Tex ydacr-

510,
Si

S0,

[ x

%.2.11,Tmumnmmmmwa@u.
@—X — OCHOBHBI® JTans .
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KOB (POTOPE3NCTA, KOTOPHIE HAXOAMAMCH NOA IIPO3PaYHBIMK 0GAACTAMA
@oromabroHa, 4TO NO3BOASIET UX YAAAHTE (pHC. 2.11, B), Hanpumep,
PacTBOpPeHNeM (XHMHYECKHM TPaBAeHHEeM). Adree B XOAE TPaBACHHS
3acBevYeHHEIe YYaCTKM OUHMINAIOT OT AMOKCHAA KpeMmHus (puc. 2.11,
T, g). 3aTeM NPUMEHSIOT HOBHIH doTomaGAOH, YTOGH chopMUpOBaTH
caeayiommii yposens. [Tponece nosropsiercs Goaee uem 20 pas A0 Tex
1I0p, TIOKa He GyAeT BOCIIPOM3BEAeHa BCS CTPYKTYPa SApa.

AaAee IPOU3BOAAT H3MEHEHHe CTPYKTYpEI Kpemuus (hopMuposanme
p—n-o6Aacreii) myTem AOGaBACHHS PaSAHUHBIX IIPUMeCeH, YTOOH! Ha 1o~
BEPXHOCTH MAGCTHHBI IOAYYHTD YYaCTKH C HYKHBIMH CBO¥CTBaMH. pu
‘TemmepaTypax nopsiaka 700... 14 000 “C nponcxoauT nporece Auddysns,
T.€. NIPOHHKHOBeHHs TpeGyeMEIX npuMeceif B KDeMHMi Ha OTKPEITHIX
B nponecce hoTorurorpadun yuacrkax (puc. 2.11, e). 3asepmaer sror
3Tan HaHeceHWe 3alUTHON MAeHKH SiO, TOAIMHOM nopsAKa 1 MKM.

Caeaytomuii ITan CBA3aH ¢ NPOKAGAKOH METAAAMYECKHX COSAHHe-
Huii (puc. 2.11, X), CBA3KIBAIOMMX KOHTAKTE MAM HOXKH YTaKOBKH
# caM KPHCTaAA. MOTYT MCTIIOAB30BATLCS 30AOTHE, AAIOMUHHEBHIe
HAM MeAHEIe coepnHeHust. B 0,13 MKM-TeXHOAOTMH, KOTA@ MHHHMAaAb-
HBI TOIIOAOTHYECKHH pasMep — UIMPHHA TOKOBEAYyIIed AOPOXKKH,
PacCTOSHHE MEXKAY COCEAHWMH AODOXKKaMu — cocrasaser 0,13 mMxm,
Kopnopanus Intel npuMeHsieT MeAHEIE TPOBOAHUKH, B TO BpeMsi Kak
B 0,18 MKM-TeXmpomnecce HCIOAB3OBAAMCH aAIOMHHUEBHIe. Aaree
TAGCTHHBI Pa3pesaloTcs Ha OTAGAbHBIE MHKDOCXEMBI, TeCTHPYIOTCSA
M yCTaHaBAMBAIOTCH B KOpITyca.

AaabHeiiee coBepIIeHCTBOBaHUE NIapaMeTPOB MHKPONPOLEecco-
POB CBSI3aHO C TIOMCKOM HOBBEIX TEXHOAOTHYECKHX pemenuii. Ipo-
u3BoAHTEeABHOCTE CPU XapaKkTepU3yeTcs CACAYIOIUMH OCHOBHBIMH
napaMeTpaMH: CTelleHb HHTEeTPAIlHH; Pa3psSAHOCTE 0GpaGaThiBaeMbIx
AGHHBIX; TAKTOBas YaCTOTa; NAMSTh, K KOTODO# MOXKET aApecoBaThCs
CPU; o6bem ycTaHOBAeHHO#M Kam-namatu. Kpome Toro, CPU pas-
AMYAIOTCH MO TEXHOAOTHH MPOM3BOACTBA, HANPSIKEHHIO MUTAHHS,
opmdaxropy # Ap.

CreneHb HHTerpanuu mMukpocxemsl CPU (uuna) noxassisaer,
KaKoe YHCAO TPAH3UCTOPOB B Hel ymemaercs. OAMH M3 OCHOBaTeAei
xopriopanus Intel Topaon Myp, 3aHHMaBmHiiCS pa3spaboOTKOR MUKPO-
nponeccopos, B 1965 I. yCTaHOBHA ONPEAGACHHYIO 3aKOHOMEPHOCTh
B YBEAWUEHHH YHCAA TPAH3HCTOPOB Ha KPUCTAAAE OT BPeMeHH: KakAble
18 MeC. KOAMYeCTBO TPaH3MCTOPOB Ha OAHOM KDHCTaAAe YABaWBAeTCs
IIPH COXPAHEHHWH ero CTOMMOCTH. DTa IMIMpHUecKas GopMyAa HOCHT
Ha3BaHue «3aKoH Mypa», IOATBEPIKAAeTCS IPAKTHKOM COBEPLIEHCTBO-
BaHWA MHKPONPOLECCOPOB M OTPaXaeT TOT HeBepOSTHHIN MPOPKIB,
KOTOpEIH HaGAIOA@eTCH B OGAACTH BBICOKMX TEXHOAOTHIA.
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EcAu B unne nponeccopos mepsoro NoKoAeHus (8086/8088) nome-
manock 0,029 man TPaH3NCTOPOB, TO B NPOLECCOPaX Havara BTOPOro
Aecaturetns XXI B, 60ree HECKOABKHX MHAAHAPAOB. Tpu sToM pasmep
MHHUMAABHOM CTPYKTYPhI TAKOTO IIPOLECCOpa COCTaBASeT 14— 15 Hm.

B raGoparopusix yxe CO3AQHBI IPOTOTHITE! TPaH3KCTOpa ¢ pa3me-
PaMH 3AeMeHTOB 9 HM.

PaspsapHOCTS oBGpabaTeiBaeMbIX AQHHBIX OHpeAeAsieTCS KOAH-
HEeCTBOM GUT MH(pOPMAIHH, KOTOpPOe npoueccop Moxer o6pabaTeiBaTh
OAHOBpeMeHHO: 16, 32 uau 64. IepBriit 64-paspsAub npoueccop mno-
ABMACS B 2001 r. — Intel Itanium,

TakroBas wactora K OIPEACASIETCS 4aCTOTOH paGoTH Tak-
TOBOro rexeparopa (System Clock), KoTopIi CHHXpPOHU3HpYeT pabory
PAasAHYHBIX KOMNOHEHTOB. YacToTa paGoThl TaKTOBOTO reHeparopa
usMepsiercs B Merarepuax. Ecan nepssie ITK uMeAn OAMH TakTOBHIA
TeHepaTop, KOTOPkI C 4acToTol 8 MI] CHHXPOHHM3MPOBaA PaGoTy Ipo-
lieccopa, namsTH, IHHL BBOAA-BBIBOAA, TO B coBpeMeHHEIX [TK nmeercs
HECKOABKO TaKTOBbIX FeHEepPaTopoB, PaGOTaIOMX CHHXPOHHO Ha PA3HBIX
uacrorax. Yacrora cucremst ITK onpeaeAsieTcs 4acToTO# CHCTEMHOM
LIHMHEL, TPUYeM TAaKTOBhIE YaCTOTH BCEX OCTAABHBIX KOMIOHEHTOB [TK
ABASIIOTCH KPATHBIMH YaCTOTe CHCTeMHO# 1HHbL. Hanpumep, TakToBhie
HAaCTOTE! Pa3AMYHBIX KOMIIOHeHTOB cucreMsl [TK ¢ CPU Pentium II,
PaboTaiomero ¢ TakToBo# YacToToi 266 MIH, cocTaBAsOT (B MTu):
66 — aast cucTeMHOM mHHEL 133 — AASL K3LI-NIAMSTH BTOPOTO YPOBHS;
33 — aast mmunbr PCI u 8,3 — aas mmnmt ISA. Takum o6pasom, mpous-

BOAUTEABHOCTB BCEH CHCTeMBI B LIeAOM 3aBHCHT OT TAKTOBO/ YaCTOThI
CHCTeMHOM MIMHEL

O6bem maMsTH, K KOTOPOi MOXKET aapecoBatecs CPU, onpe-
AeasieTcst 06beMoM onepaTuBHOM namaTu I1K, TOCKOABKY AQHHEIE,
KoTopsie oGpabarsiBaer CPU, AOAXKHEI pacmoAaratscst B RAM. Ecau
nponeccopst IMK nepBoro noKOAeHHs HMEAH MaKCHMAaALHBIL obvem
aapecyemoit namsiTi 1 MGaiir, To y Ipoeccopos mectoro u CeABMOro
uomm 9Ta BeAMUHHa cocraBasier 64 I'Gaitt, a y mponeccopa Intel
Itanium — 4 TGaiir (TGaitr [terabyte] — eaunnua Hu3MepeHus oGreMa
naMATH, pasHas 1024 I'Gaiir).

2.6.2. Oco6enHocTu npoueccopos PasnnyHbIX
NoKoneHui

Ipoueccopst nepsoro n BMOPOro NOKoAeHuit

npeacraBAensl CPU
8086/8088 u 80286. [Mpoueccop 8086/8088 umea TAKTOBYIO YacCTOTy
4,77 MI'y 1 onepaTHBHYIO NaMsTh 256 KGAIT. Tpoueccop Broporo no-

'KOAGHHS MMEA 3alIMIIeHHEIH PeXUM PaGOTEI, TO3BOASBIIHIT 0GpaIIaTh-

¢ K 16 MGaiit dhusmyeckoit u 1 [GaiiT BUPTYaAbHOM namsaTH. Ayduue

13 nporeccopos 80286 AOCTHIAM TaKTOBOM YacToTsl B 20 M.

TIpoueccopst mpembero noxkoaenus 80386 oTAHYAAMCH OT CBOMX
NPEeAIIECTBEHHUKOB BO3MOKHOCTBIO PAaGOTH! B BUPTYAALHOM pexuMe,
HaAWuMeM BHemHe# Kam-namsTi CPU, pacOAOKEHHO! Ha MaTepHH-
cKoit naate, 1 32-paspsaHBIM siapoym CPU. 32-pa3spsianblit mpoueccop
386 DX 1MeA TakTOBYIO YacToTy yxe 33 My, oGecrneynBas aapecanuio
(pusmueckoit namsT A0 4 TGaiT U BUPTYAABHOM — AQ 64 I'Gair.

IMpoueccopst wemsepmoro noxoAenus 80486 oTAnvaioTCs OT PO~
1[eCCOPOB TPETEEro NIOKOACHHS! TeM, 4TO B caMo SApo CPU unTerpipo-
BaHBl KIMI-AMATh X CONMPONEeCcCcop, a TakKe PeaAH3oBaHa KO H-
BefiepU3anus BEYUHCACHHIA.

Conpoueccop, uau MamemamuvecKui npoyeccop (Numeric Processing
Unit — NPU), npeAHa3Ha4eH AAsl BEITIOAHEHHS apudMeTHIeCKUX
AeiiCTBHIA ¢ TAaBatouled Toukoi. OH He ynpaBAseT CHCTeMOI, a XXAeT
KoMaHAY or CPU Ha BEIOAHEHHe apH(METHYECKHX ACHCTBHIH U op-
MUPOBAHHE PE3yABTaTOB.

TumrunsiME npepcTaBuTeAsMi CPU 4eTBepTOro MOKOASHUS SBASIIOT-
cs1 80486DX u 80486SX ¢ COOTBETCTBYIOIMMH AMANa3OHaMH TAKTOBBIX
gacror 33...50 u 20...33 M.

Ipoueccopst NAMOro NOKOAEHUA muna Pentium nopAepXHUBAIOT
64-pa3pAAHYIO CHCTEMHYIO LIKHY C TAKTOBOI YacToToi 66 M, nmetor
TEXHOAOTHIO IPEACKa3aHUs NePeXOA0B 1 NapaAeABHOM KOHBe#epHO#
06pabOTKH AQHHBIX C OMOIIBIO ABYX NATHCTYTIEHYATHIX KOHBeiiepos.
TpeAckasaHue NePeXOAOB PeaansyeTcs GAAropaps XpaHeHHIO AQHHEIX
0 nocAeAHHX 256 MepexoAax B crienaasHOM Gydepe aapeca nepexoaa.
Kam-namaTs oGbeMoM 16 KGaiT pasaereHa Ha IaMATh AGHHBIX U NaMATE
KOMaHA 10 8 KGalT, 4TO HCKAIOYAeT nepecedyeHne KOMaHA ¥ AQHHEIX.

Tpoyeccopst Wecmoro NOKOACHUA TIOAACPIKUBAIOT 64-paspsaAHyiO
CHCTeMHYIO IIMHY ¥ PaGOTy MHOTONPOLECCOPHBIX CHCTeM.

IMepesiit CPU mecToro NoKoAeH!s GupMsl Intel HocuT umst Pentium
Pro. To cpasrenmio ¢ Pentium nponeccopst Pentium Pro nmeior He ABa,
a yeThipe KOHBeliepa C yBeAHdeHHeM CTyneHell npu KOHBeHepHO# 06~

paboTKe AGHHBIX C TIATH A0 14, YCOBEPIICHCTBOBAHHYIO TEXHOAOTHIO
npeAcKa3aHus nepexoaos. OcoGenroctsio CPU Pentium Pro ssasercst
MHTErpUpOBaHHAs KIIII-NIAMSATE BTOPOTO YPOBHS, KOTOPAd 3a CHeT nepe-
MeleHnsi ¢ MaTepHUHCKO# maaTsl B CPU Moxer paGoTaTh Ha MAKCHMAaAb-
Hoit wactore CPU. CPU Pentium Pro npeAHa3HaueH AASt TIOAb3OBATeAeH,
PaGOTAIONUMX C MONIHEIMH BEYHCAMTEABHBIMH CPEACTBAMH.

Ipoyeccop Pentium Il coueraer apxutextypy Pentium Pro ¢ TeXHOAO-
rueit MMX. TakroBas yacrora CPU Pentium Il HaXoAnTCS B AHanasone
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or 233 A0 450 MTI, a cHCTeMHON MUHEL e -
o e TO MaTePHUHCKOM MAATH — OT

Pentium I1I, npumeammit Ha cMery Pentium II, pac: SeT BO3MOXK-
HOCTH 06paGOTKH H30GPaykeHuit, IOTOKOB ayAHO- :a m':l:,o;nmu, pac-
TIO3HABAHMA PedH, HMeeT TaKTOBYIO YacToTy mporeccopa 6oaee 600 MIy
M CHCTeMHOM WHHE A0 1,33 Iy,

CPU cemeiicrsa Celeron npeacrasasior co6oit Bepcuio Pentium 11,
TPEAHA3HAYEHHYIO YCKOPHUTH POLIECC [IePeXOAA TIOAB3OBaTeACH Ha HO-
BOE MOKOAEHHe IPOLeCcCOPOB.

Tpoueccopst cemeficrsa AMD K6-2 Gupmuat AMD umeior B sape
CPU MOAYAB C KOHBEHEPHO# CTPYKTYpO# AAS YCKOpeHHOit 06paGoTku
MHCTPYKUHIT TPEXMEPHO¥ rpaKH, ayAMO- M BUACOAGHHEIX, 4TO yBeAH-
HBAET NPOH3BOAMTEABHOCTB POLIECCOPA, KOTOPKIH paGoTaeT Ha TakTo-
BOH YacToTe OT 266 A0 450 My NpH YacTOTe CHCTEMHOM MMHE! 66, 95
# 100 MIy. B siapo mponeccopa AMD K6-3 MHTerpupoBaHo 256 kGaiT
KIW-NaMATH BTOPOro ypoBHS, paboTaloeit Ha YacToTe mpoweccopa,
 Ha MaTePHHCKOM IIAaTe PACTIOAAraeTCs KIMI-IIaMATE TPETHETO YPOBHS
06BeMoM OT 512 A0 2 048 KGaiiT.

TIpoyeccoput cegsmoro noxorerus mveror coGersennyio yactory
Goaee 1 Iy M NOAAEPXHMBAIOT HOBYIO CHCTEMHYIO IHHY C TaKTOBOM
"acToroit Ao 400 MIy. CPU K-7 kopnopamuu AMD TIOAYYHMAH Ha3BaHHe
Athlon. CPU Athlon nepsoro NOKOASHHS OCHOBaHE! Ha 0,22 MKM-Tex-
HOAOTHH H MMeAH TaKTOBYIO HacToTy A0 700 MIy, a BTOporo nokoeHus
TpH nepexoae Ha 0,18 MKM-TeXHOAOIHIO AocTHTAIOT YacTOTE 1000 My,

CPU Pentium IV (Willamate) xopnopanuu Intel sBAsiercs, no cytn
AeAa, MopepHH3aumeit Pentium Pro, nveer TakTosyio uacrory Ao 2,6 Ity
M MCHOAB3YeT cHCTeMHylo wiHy Quard Pumped, nepepatomyio no
4 maKeTa AQHHBIX 3@ OAMH TaKT C TAaKTOBOW 4acTOTOH (100 MTIyx4 =
=400 MT'y). OGBem K3u-NaMaTH BTOPOTO YPOBHS coCTaBAsieT 256 K6aiir,
SIAPO Mpoleccopa BEIMOAHEHO 110 0,18 MKM-TeXHOAOTHH.

CPU Pentium IV(Northwood) oTanuaetcst Tem, uto ero SAPO H3ro-
TOBAGHO 110 0, 13 MKM-TeXHOAOIHH, 4TO [I03BOAMAO HOBHICHTS TaKTOBYIO
4acTory Ao 3,06 Iy, yBeAHuHTE 0GBeM K3II-NaMsaTH BTOPOTrO YPOBHS AO
512 KGaT ¥ TAKTOBYIO YaCTOTY CHCTeMHO#M MHHE A0 533 M. IMponec-
cop Intel Pentium M opuenTHpoBan A%t npuMeHerNs B MOGHABHBIX [TK.

Tponeccop Intel Celeron npeacrasasier co6oit YIPOLIeHHYIO Bep-
cuto Pentium IV. INepssie nponeccops: Celeron — anaroru Pentium 1,
OTAMHABIIHECS OTCYTCTBHEM AOPOTOCTOSIIMX MUKPOCXEM K3II-aMsTH
BTOPOro yposHs. Brimyck CPU Celeron npoAOAXXaAcst ocae nosBAeHus
Pentium III 1 Pentium IV. Mx TakToBas 4acrora — Ao 2,88 I'ry; wacrora
CHCTeMHO# WHHE — A0 400 MIy; 0GkeM Kaul-namsTi BTOPOro ypos-
s — 256 KGaiit; Texsororus — 0,13 1 0,18 Mxm. CPU Intel Celeron D

| MMEIOT B OCHOBHOM AOMAIITHee MyALTHMeAMITHOE [TPUMEeHeHHE, H3TOTOB-
~ AeHsi o TexsHoAoruu 0,065 u 0,09 MM, 06ASAAIOT TAKTOBOM YaCTOTOM AO

3,2 'y, wacroroi cucreMHOM mMHL 533 MIT] M K1I-NaMATHIO BTOPOro

- ypoBHS A0 512 KGaiiT.

K npoueccopam BoOCbMOro NOKOAEHUS OTHOCHTCS nporeccop AMD
Opteron u pasusie Mopuduranuu Athlon 64 (Turion 64), a Taxe Intel
Itanium. CPU Athlon 64 u3Ha4aALHO NPEAHA3HAYEH AAS MCIIOAB30Ba-
Hus B HacToAsHBIX [TK 1 HOyTGyKax. CemeiicTso npoueccopos Athlon
64 (2800+, 3000+, 3200+, 3400+, 3500+, 3700+, 3800+ u 4000+)
HM3roToBAeHE! 110 TexHoAoTHH 0,09 1 0,13 MKM ¥ IO3HIMOHMPYIOTCS Kak
TPOMEKYTOYHOE 3BEHO MeXAY 32- M 64-paspsAHBIMM NPOLECCOPaMH.
Oun 06AaAAI0T TAKTOBOM HacTOTOM A0 2,4 I'TH ¥ K3MI-NaMSTHIO BTOPOro
yposas A0 1024 xGaiir.

Intel Itanium — niepBlit 64-pa3spAAHLIH TPOLECCOP, MPEAHA3HAYeH-
HBI AASL CEPBEPOB M KOMITBIOTEPOB, paGoTalomux ¢ GoAbuMMy GasamMu
AQHHBIX, IPHAOKEHUSAMH AAS CGOPa AAHHEIX M GU3HeC-aHaAM3a, CHCTeM
ABTOMaTH3MPOBAHHOTO MpoeKTHPoBaHus (CAITP), BHINOAHSIOMHMX CAOXK-
HBIe TeXHHYeCKHe pacyeTsl. OCHOBHEIM ero NPeMMyIeCTBOM SBASETCH
3HAYATEABHEI 0GHEM aAPeCYeMOil aMATH, K KOTOPOIi Ipoweccop Mo-
et o6paruThcs. Aasi cpasrennsi: CPU Pentium Pro/I1/11I/IV moryT 06-
pamarscs K 64 [GaiiT oneparusHO# namsty, Itanium — x 16 T6aitr, aro
nourn B 270 MAH pa3 Goasie. Cepust Intel Itanium 2 npeAHasHaveHa Ast
paboTH B BHICOKONPOM3BOAHTEABHEIX CepBepax M PaGouMX CTAHIMSAX.
MaKCHMaABHO#M TaKTOBOM YacToTol 06AaAaeT MoAuduKanus Itanium
2 (MP), eil Xe IPUHAAACKHT MAKCHMYM YaCTOTHI CHCTeMHO# 128-pas-
psiAHO# muHEEl 667 MI1 i MAKCHMaABLHE 0GBEM K3II-NIaMATH TPETLEro
yposas (L3) 9 MGaiit npn ofbemMax KIl-NaMsTH nepsoro yposis (L1)
M K9WI-aMATH BTOPOro yposHs (L2) coorsercrserHo 32 u 256 kGaiT
st MopuGmKanmii: Itanium 2 (MP), Itanium 2 (DP).

K geBRmMOMy NOKOAEHUIO OTHOCST MHOTOSAGPHEE IPOIECCOPEL,
AAsi KOTOPBIX GBiAa paspaboTaHa clelMarbHas MHOTOSIA@PHAsS MHKpO-

apxurekTypa. Takumu nponeccopamyu y hupmet Intel crara cepus Intel
Core 2, a'y dupmMust AMD — cepusi Phenom, BemoAnennas Ha Gase
MmukpoapxuTekTypsr K-10.

TMepsre nponeccops Intel Core 2 GuIAK GBIAH BBITOAHEHE 110 65 HM
TEeXHOAOTHH.

®@upma Intel BeAa OAHOBpeMeHHYIO Pa3spabOTKy HECKOABKHX Ba-
pHaHTOB mporeccopos cemericTsa Intel Core 2. INepBbiMU MOSABHAMCE
AByXBsiAepHEIe nporeccopsl Conroe u Merom, umeiomme 4 Mé6aira
Kam-naMaTH ¥ 291 MAH Tpan3ncTopos. [Nponeccopst Conroe GuAM PeA-
HA3HAYeHB! AAS HACTOABHBIX cicTeM (ITK) H BHITYCKAAHCE C TAKTOBBIMK
wacroramu 1,86...3 Iy, IMponeccopsr Merom GhIAM OPHEHTHPOBAHE!
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Ha MCTOAB30BaHME B MOGHABHBLIX CHCTeMaX (HOYTOYK), o3ToMy ocoboe
BHHMAaHHe IPH UX Pa3paGoTke GBIAO YAGACHO MOHHIKEHHOMY 3HEp-
ronoTpeGAeHHIO, COOTBETCTBEHHO M TAKTOBHIE YACTOTH B HUX GHIAK
ke — 1,06...2,4 I'T.

Yeruipexsaaepusie nponeccops Kentsfield dpupmer Intel, npea-
CTaBASIOT COGOM 1O CyTH ABa mpoueccopa Conroe B OAHOM Kopiyce.
SlApa 3THX NpOLECCOPOB OGAGAAIOT TEMH )K€ XaPaKTePHCTHKAMH, YTO
u'y Conroe, HO caM MPOLECCOP COACPIKHUT yiKe 582 MAH TPaH3UCTOPOB.

B npoueccopax cemeiicrsa Intel Core Gbira peaAn3oBaHa TeXHO-
Aoruyeckas HopMa — 45 HM. MOAEAM TIPOIIECCOPOB C ABYMS! SIADaMH
1 6 MGaitT Kam-namMsTi uMeA 410 MAH TPAH3HCTOPOB, @ YeTHIPeXh-
SAAEPHEIe MOAeAH € 12 MBailT Kam-namsTi — 820 MAH TPaH3HCTOPOB. 3Ta
AMHE#Ka IPOLeCCOPOB OTAHYAAACh PA3AMYHBLIMHU TAKTOBBIMH YaCTOTAMU
(2,1...3,33 I'Muy) u wacToTOM CHCTeMHOM mmMHL (800, 1066 1 1333 MIh).

Tpoueccopsl pupMer AMD AEBATOrO NOKOAEHHSI — CeMeHCTBO
Phenom, pearnsosanHsle Ha Gasze MuKpoapxurekTyps K-10. Onun
CO3AABAAMCh HA OCHOBE TEXHOAOTHYECKOM HOpMEI 65 HM. DTH mponec-
COPEI — YeTHIPeXBIACPHEIE, IPHYEM B OTAWYHE OT BCEX CBOMX MPeA-
IIECTBeHHUKOB, BCE YeTHIpe SAPA PACIIOAOKEHbI Ha OAHOM KPHCTaAAe.
Kpome TOro, B HUX BHEADEH IEABIii PSIA HOBBIX PELIHHH, BO MHOTOM
AHAAOTHYHBLIX BHEAPEHHEIM B nponeccopax Intel Core.

K npoueccopam gecsamoro noKoAeHus OTHOCST mpoueccops: Intel
Core i7, BHNOAHEHHBIE Ha 6a3e TEXHOAOTHYECKO# HOPME! 45 HM C uuC-
AOM TPaH3UCTOPOB He MeHee 731 MAH. CAeAyIOmMM maroM B 06AACTH
COBEPIIEHCTBOBAHMS CBOMX NPOLECcOpoB y (hupmet Intel craa nepexop
Ha HOBYIO TeXHOAOTHYeCKYI0 HopMy — 32 HM. OTH IPOLIeCCOPEI TIOAY-
4YHAM HOBOe Ha3BaHue — Westmere.

VY dupmer AMD nponeccopamMu AeCTOro IOKOAGHHs CTaAO CeMeii-
ctBo Phenom II, Phenom II XA — ueThipeXbsiAepHEIE IIPOLECCOPHI,
BBIMIOAHEHHEIE IO TeXHOAOTHYeCKoMy nponeccy 45 um. INponeccop
Phenom Il XA cocTout 3 758 MAH TPaH3UCTOPOB 1 HMEET YBeAHYEHHYIO
KILI-NIaMATh TPETHEero yposHs (2...6 M6aiir).

3a cuer ONTHMM3ALMK APXMTEKTYDHl U NIEPEX0AA Ha TEXHOAOTHYE-
cky10 HopMy 45 HM pupMe AMD YAQAOCH NOBBICHTE TAKTOBYIO YacTo-
Ty cBOMX nponeccopos A0 3 I'T, o6ecnieuns npu 3Tom Goree HU3KOE
3HepronorpeGASHNe, YTO NO3BOAMAO NTPUGAM3UTLCS K XapaKTepPUCTHKAM
npoueccopos Intel B YacTu LeHk!, IPON3BOAMTEALHOCTH M 3Heprocte-
PeXKeHHs,

OgunHnaguamoe NoKoAeHue NPOYECCOPOB, COSAAHHBIX HUPMOTL
Intel, peaAn30BaHO Ha OCHOBE HOBOI MUKPOApXHTeKTYPHI Sandy Bridge.
Tponeccops! BHIMOAHSIOTCS MO TexHOAOTHH 32 HM. KoAnuecTso siaep
Y Pa3AMYHBIX MOAMDHKALHMI TPOLECCOPOB MOXKET KoAeBaThest or 1 A0 8.

Sandy Bridge uveeT Tpu yPOBHS KILI-NaMSATH, NpUYeM 0GbeM Kaul-
| JaMSATH TPETHETO YPOBHS Y PasHbIX MPEACTaBUTEeAeH MOXKeT KoAeGaThest
or 1,0 5 (y mpocTeifmx oAHOsSAePHEIX nponeccopos Celeron) Ao
20 MGaiit (8-sAepHBIe IIPOLeccopsl AAs cepBepos). [Tponeccops HMeroT

| MHTeTpPUPOBAHHEIE YCOBEPIICHCTBOBAHHEIC ABYXKAHAABHBIA KOHTPOA-
; Aep NaMsATH, KOHTPOAAED CHCTEMHO# IHHE! (06PasyioT BCTPOSHHBI

B UM TaK Ha3bIBaeMblil CEBEPHBIA MOCT HaGOpa CHCTEMHON AOTHKH)

W rpaduuecKuit KOHTPOAAED.
Bce 3neMeHTHI mponeccopa (SApa, rpacMuecKnii KOHTPOAAED, Kol

] TPH yPOBHS) 0GHEAMHEHBI C IOMOWBIO 256-6GHTHOM MEXKOMIIOHEeHTHOM

KOABLEBO# HHEL [1IHHa COCTOMT U3 YeThIpeX 32-GaiTHBIX KOACIL: IIMHEl
AGHHBIX, IIMHBI 3aIIPOCOB, IIMHEI MOHHTOPHHIA COCTOSIHMS M LIMHE!
TNOATBEepXKAeHHSA. [IPOH3BOAUTEABHOCTH KOABLEBOM IIMHBI AOCTHIaeT
96 INGaiiT/c Ha COeAMHEeHHE IPH TaKTOBO# yactore 3 I'Th, uro dakTHde-
CKH B YeTHIpe pasa IIpeBHIIaeT 0Ka3aTeA’ MPOLeccopOB MPeALIAYIIEro
TIOKOAEHHS,

B npoleccopax peaAu30BaH HOBBIH paclIMpeHHbI Habop BEKTOP-
HBIX KOMaHA AVX (Advanced Vector Extension), koTopelii oGecnieuusaer
6GoAee BHICOKOE GHICTPOAEHCTBHE B MYABTHMEAMHHEIX 3aAa4ax u one-
paumsix ¢ naasaomeit Toukoit. Ha 0cHOBe MHKDOApXHTEKTYpHl Sandy
Bridge Taxoke pazpaGotansl nponeccops Ivy Bridge, KoTophie nMeioT
TOYHO TaKylO XKe CTPYKTYPY, HO BBITIOAHSIIOTCS TIO TEXHOAOTHH 22 HM.

Y ¢pupmer AMD npeacTaBUTeAeM OAMHHAAUATOTO MOKOACHHS CTaA
npoueccop Bulldozer. On nMeeT NOAHOCTEIO NepepaboTaHHYIO apXUTeK-
Typy 1O CPABHEHHIO C IIPEABIAYIIHMH [IOKOASHHAMH nporieccopos AMD,
A0 16 saep, yBeAHueHHENT 00BeM K3II-IAMATH TPeTsero ypoBHs. Kak
1 nponeccopsl Sandy Bridge, onu nopAepxuBaloT Habop KoMaHA AVX
M MMeIOT MHTeTPHPOBaHHOE B KPHCTaAA rpaduueckoe SApo. B mporec-
COpax BBEAGHA YAYUIIICHHAs TEXHOAOTHS NIePEAAYM AAHHBIX HA OCHOBE
YeThIpexKaHaALHO# mmHbl HyperTransport 3.0.

BriGop THIA MPOIECCOPa ONPEAEASIeTCS MIPeXKAe BCero TeMH 3aAa-
YaMH, A\ pellleHust KOTOpBIX GyAeT ucnoas3osaH MK,

2.6.3. MHorosigepHbie npoueccopb!

Maes nepexoaa Ha MHOTOsiAepHEIe nponeccopkl CMP (Core Multi
Processor) BO3HHKAA y CITEIMAAKCTOB B 0OAACTH MH(OPMAHOHHEIX
TexHoaoruii eme B 1960-e rr., koraa Ceitmyp Kpeif, cospaTeAs nepsoro
B MHpe CyNIepKOMNBIOTEPa, He TOABKO 0GOCHOBAA NPeUMYIIecTsa He-
CKOABKHX NMPOIECCOPHEIX SAEP NePeA OAHMM, HO H PeaAH30BaA CBOWM
3ameicen B cyneproMusiorepe CDC 6600. OAHAKO B CHAY HEAOCTATOYHO
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BBICOKOi TeXHOAOTHH MHUKDO3ACKTPOHHKH TOTO BPEMEeHH 3TOT OAXOA
K apxurexrype CPU He MOAyYMA pa3BUTHS.

Bo3poXxAeHHEM HACH MHOTOSAEPHOCTH B MHKPOTIPOLIECCOPax Ha co-
BPEeMeHHOM TeXHOAOTHYECKOM YPOBHE HauyaAH 3aHHMAThCs HHKEHeph!
xopnopanuu Digital Equipment Bo BTopoit noaosuse 1990-x rr. Ipea-
TOCHIAKAMH TAKOTO HANPABACHHA AGATEABHOCTH CTAAW NPOBEPEHHEE
npaktuko# Digital Equipment 3aKOHOMEpPHOCTH, PaCIPOCTPaHAIOIHECs
Ha mponeccopsl. Bo-NepBEIX, 0Ka3aA0Ch, YTO AASl AMHEHHOTO POCTa po-
M3BOAMTeABHOCTH MOHOAMTHEIX (OAHOSIAGPHBIX) IPOLIECCOPOB TpedyeTcst
obecneynTs KBAAPATHYHBIHA POCT YHCAA TPAH3UCTOPOB. BO-BTOPHIX, Kak
CAEACTBHe, TAaKKe HEAMHeHHO M He MeHee 3HAYMTEABHO BO3pacTaer
CAOXKHOCTE NpOeKTHpoBaHHus. OTCIOAA CAGAYeT, YTO CyMMHpOBaHHE
POM3BOAMTEABHOCTH HECKOABKHX SIAEP AACT Ty JKe COBOKYMHYIO ITpo-
HM3BOAHTEABHOCT, YTO M OAHO SAPO IPH MEHbIIeM YHCAE TPAH3HCTOPOB.
Heo6xoauMO GBIAO pa3paboTaTh NIPOEKT OGBEeAMHEHHs: MOIIHOCTH OT-
ACABHBIX sipep. Huskas 3(h(heKTHBHOCTb HCIIOAL3OBAHHS TPAH3HUCTOPOB,
KOraa GOABIIas HX YaCTh OTAGETCH CXeMaM yNpaBASHUs U CyIeCTBeHHO
MeHBIlas — BHIIOAHEHHIO COGCTBEHHO apH(PMETHYECKHX M AOTHIECKHX
onepauuii, ¥, KaK CAEACTBHE, BHICOKOe IHepronoTpeGAeHHe CTaAH IaB-
HBIM TOPMO30M Ha IyTH CO3AAHHS MHOTOSAEPHBIX MPOLIECCOPOB.

Viaesi MHOrOSgEPHBIX NPOYECCOPOB BO3HUKAA Ha 6aze MHOrONpoO-
1|eCCOPHBIX CHCTeM. BapuaHTOB CO3AAHHSA APXHUTEKTYPHl MHOTONPOLEC-
COPHBIX CHCTeM MHOKeCTBO. [TpH 3TOM CymecTByeT uX oGumenprHaTas
KAaaccuguxayus:

1. SMP-cucmemsi (Symmetrical Multi Processor systems) (puc. 2.12, a).
CHCTeMa COCTOMT 3 HECKOABKHX OAHOPOAHBIX IPOIIECCOPOB ¥ Mac-
cuBa ofmeit naMATH (0GBMHO M3 HECKOALKHX HEe3aBHCHMBIX GAOKOB).
Bce npoueccopsl HMEIOT AOCTYTI K AI0GO# TOUKe NaMATH C OAMHAKOBOM
CKOpOCTBIO. [TPOLeCcCOpE! MOAKAIOYEHE! K IaMATH AHGO C IOMOLIEIO 06~

et WHHEL, AMGO C TOMOIIBIO KOMMyTaTopa. PaspaGoTka IporpaMMHOro
obecneyeHus A\l TAKMX CHCTEM He CBA3aHa C 0COOBIMU CAOXKHOCTAMH,

TMOCKOABKY He BO3HHKaeT HHKaKHX crielupHIHBIX 0OCOGeHHOCTeH, CBsi-
3aHHBIX C APXMTEKTYPO# KoMnbioTepa. OAHAKO CO3AABaTh NOAOGHEIE
CHCTeMBI SKOHOMHYECKH HelleAecooGpasHo.

2. NUMA-cucmemst (Non-Uniform Memory Access systems)
(puc. 2.12, 6).

CucreMa COCTOHT M3 OAHOPOAHBIX Ga30BBIX MOAYA€# (IAAT), COCTO-
SAWEUX U3 HeGOABIIOTO YHCAA MPOLECccopoB u GAoKa mamaTH. MoAyAR
0ObeAMHEe B! C IOMOIIBIO BEICOKOCKOPOCTHOTO KOMMYyTaTopa. IToa-
AGPIKMBAETCS EAMHOE BAPECHOE IPOCTPAHCTBO, ANNAPATHO NOAACPKH-
BaeTCs AOCTYN K YAGACHHON NAaMSATH, T.€. K NaMATH APYTHX MOAYAEi.
TlpH 3TOM AOCTYTI K AOKAABHO# NAMATH B HECKOABKO pa3 GricTpee, Yem

uc. 2.12. BapuaHTbl 8pXUTEKTYP MHOMORAEPHBIX CUCTEM:
1 — SMP-cucremsi (Symmetrical Multi Processor systems); 6 — NUMA-cucrems: (Non-
Uniform Memory Access systems); 8 — KaacTepst

yaarenHoi. Cospasate NUMA-cucremst npome, yem SMP, a npo-

3. Mroronpouyeccopsbie cucmemst — KAacTeps! (puc. 2.12, ).
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Ha6op paGounx cranumii (mau paxke [MK) obmero HasHayeHus: uc-
MOAB3YeTCs B KauecTBe ACWEeBOr0 BapHaHTa MaCCHBHO-NIAPAAAEABHOTO
KOMIBIOTepa. AAS CBA3M Y3AOB MCIIOAB3YETCS OAHA M3 CTAHAAPTHBIX
ceTeBrIX TexHOAoruit (Fast/Gigabit Ethernet, Myrinet) na 6a3e mwuH-
HOM apXMTeKTypEl MAM KOMMyTaTopa. [Ipn 0GbeAMHeHHH B KAACTEp
KOMIBIOTEPOB PA3HOW MOIIHOCTH MAM Pa3HOM apXMTEKTYphl, TOBOPSAT
O reTeporeHHLIX (HEOAHOPOAHBIX) KAacTepax. Y3ARl KAacTepa MOTYT
OAHOBPEMEHHO HCIIOAB30BAThCS B KayecTBe MOAb30BAaTEALCKHX pabo-
YMX CTaHLMI.

B uactHoCTH, KAacTep Twin 1 Ha Gase nponeccopos AMD Opteron
285 (2,6 I'Tu), ycranosAenHsit B HUBL] MI'Y B 2007 r., copepXRuT
24 y3aa, B KaXKAOM M3 KOTOPBIX 1O ABa mponeccopa. O6sem obumero
daitrosoro xparuanma — 1,5 TGaiiT, a 06beM ONepaTHBHON MaMATH
Ha KaXABIA y3eA 16 Gair. [Tpu 970M cyMMapHas notpeGasieMast MOLIL-
HOCTB KAacTepa 15 KBT.

Ha npoTskeHnM MHOTHX AeT pa3paGoTKa CylepKOMIBIOTepoB GbAG
aBaHrapAoM MH(OPMaUMOHHEIX TexHOAorHil (UT), a mporpecc B o6Aa-
CTH MMKPOIIPOLECCOPOB (haKTHIECKH OTOKAECTBAAACS C yBEAHYECHHEM
3HaYeHMs TAKTOBOM YacToThl. OAHAKO MPAKTHKA NMOKA3aAa, 4TO NepCIeK-
THBBI pa3suTus UT cBA3aHBI C apXUTEKTypaMy Ha 6a3e MHOTOSAEPHBIX
nponeccopos CMP.

TlepsriMu npeacTaBuTeAsiMu apxutekTypsl CMP craam mpounecco-
PHI, IpeAHa3HAYeHHEIe A\l HCTIOABL3OBaHHA B cepBepax. B takux CMP
Ha OAHOM MOAAOXKKE, B OTAMYME OT TPAAMIHOHHBIX TpoLeccopos (puc.
2.13, @), pa3MemaioTcs ABa, 110 CYTH, He3aBUCHMBIX sApa (puc. 2.13, 6).
TomMuMO SKOHOMMM MeCTa IOAOGHOE peleHHe AGeT 3HaYHTeALHYIO KO-
HOMMIO 3HEPTHH, IOCKOABKY YaCTh CHCTEMOTEXHHYECKHX KOMIIOHEHTOB
sABAsieTcs obuen AAs 0GOMX SIAEP.

PassuTneM 9Toi cxeMul craau pemenusi CMP (puc. 2.13, 5, r). CHa-
4aAa B HCXOAHOM CTPYKType NOSBHMAACh OOM[as K3UI-NaMATh, a 3aTeM
KaXXAO€ M3 SAeP CTaAO MHOTONOTOKOBEIM.

TpuHLMIEL PaGOTEI ABYXBAACPHEIX IPOLECCOPOB MOACHSAIOTCA CXe-
MaM¥ Ha PHC. 2.14, TAe IIAPHKH ABASIOTCS AMGO OTAGALHEIM KOMAHAAMH,
AMGO MOPUMAMHE AGHHBIX.

B TPaAHIMOHHOM, OAHOSIAGPHOM, TIpoLeccope (pHc. 2.14, a) KOMaHABL,
TOCTYNHBLIHE Ha BXOA MPOLECCOPA, IOCAGAOBATEABHO IPOXOAAT Yepes
HYXHble AAS UX BBINOAHEHHUs GAOKHM 1O O4YepeAH. B KAaccHYecKoM
TIOHMMAHHH, OKa OTA@ABHask KOMAHAA BHINOAHSETCS IPOIecCOpoM,
OCTaAbHBIE JKAYT CBOeH ouepeaH. Pa3AivHEIe TEXHOAOIHH 110 YCKOPEHHIO
PaboTHl MPOLECCOpa, H3IMEHSAIOUIMe MOPAAOK BEIIOAHEHHUS, He Hapy-
AT 3TOT NPHHIMI, TaK KaK NOCTYNHBIIME HA BXOA AQHHBIE AOAJKHEI
BBIATH M3 IIPOLIECCOpPa B TOM JKe MOPSIAKE.

60

. 2.13. BapuanTel apxurektyp CMP:

— TPAAMUMOHHLIA NPOLeccop; 6 — MPOCTas MHOTOSAEPHAN APXHTEKTYPa; B — MHOIO-
)PHAs apXHTEKTYpa ¢ OGmed KIMW-NaMATHIO; I — MHOTONOTOKOBas MHOTOAAepHas
- pa ¢ obwedt KIW-NaMATHIO

IMpu ucnoassosanuu Texuororun HT (Hyper-Threading) (puc. 2.14, 6)
OMIIbIOTEPe NOABASIOTCS ABa AOTHUECKHX IPOLeCCOPa, XOTs PEaAbHO
eeTCst TOAbKO OAUH. Teneps NPOLECcop TeOPeTHHeCKH MOJKeT BEINOA-
b OAHOBPEMEHHO Cpasy ABe KOMaHABI HAM 0GpabaThiBaTh ABe MOPLHK
HHBIX, HO, IPaBAA, C ONPEACACHHEIMU OrpaHHYeHHsIMH. TeXHOAOTHS
yper-Threading HCIIOAB3yeT TOT (HaKT, 4TO B COBPEMEHHOM MPOIIECcope
- CymecTByioT 7...9 OTA@ABHEIX GAOKOB, KOTOphIe 0GpabaTsiBaioT onpe-
eHHEIN THII AGHHBEIX MAM KoMaHA. Ecau opuH GAOK 3ansT paGoToit,
O OCTaABHEIC HUYETO He AGAAIOT, TIOKa He 3aKOHYMTCA TeKyias pabora.
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Puc. 2.14. CxeMbi, NOACHAIOLLME NPUHLMNB! PABOTLI ABYXBAREPHOrO NPOLEC-
copa:

a — pabora o6u4HOro npoueccopa; 6 — paGora mpoueccopa ¢ Texsorornedt Hyper-
‘Threading; 8 — paGoTa ABYXBSAGPHOTO MPOLECCOPa; I' — PaboTa ABYXBAAEPHOIO Ipo-
neccopa ¢ rexsoaorueit Hyper-Threading

CoOTBETCTBEHHO, €CAH NPOrPaMMa HAlMCAHA C YYeTOM BO3MOXKHOCTH
MCIOAB30BaHUA TeXHOAOrHK Hyper-Threading, To npoueccop Moxer
OAHOBPEMEHHO BBIIIOAHSTE CPasy ABa AeAd. Ho Tak ponCXoAHT He Beer-
AQ, O3TOMY CepPhe3HbIH BHIMIPHIII OT HCHOAB3OBAHMS TEXHOAOTHM
Hyper-Threading noAy4aeTcs B OTAABHBIX 3aAa4ax, @ BOT IPOMIPHIII
OT AMUIIHKX Onepauuit GhlBaeT yale, Tak KaK NPOUeccopy MPUXOANTCS

0 pemraTs: MOJKHO AH BHITIOAHHTE KOMAHABI TAPAAAEABHO HAK
11 AOAKHEI HATH TIOCAGAOBATEABHO.
A gepHste npoyeccopst (puc. 2.14, B) — 3TO ABa OTAGABHBIX
0 Opa, KOTOpHIE PacTOAOKEHB! Ha OAHOM KPHCTAaAAe MAM B OA-
xopryce. COOTBETCTBEHHO, Ha BXOA ABYXBSAGPHOTO mporeccopa
ABa OTAGABHBIX TOTOKA KOMaHA M AQHHEIX, ¥ TAKKe OTAGALHO
. B3aHMHOrO BAMSIHHS ADYT Ha ApyTa 06a NIOTOKa BHYTPH ABYXb-
T ITpOIleccopa He MPOM3BOAAT. MICKAIOUeHHE COCTaBASIIOT CXeMBI
peiica — o6MeHa HH(MOPMAIMA C BHENIHUM MHPOM, a TaKXe
HO TYT ABa NPOLIECCOPA AMIIIBL KOHKYPHPYIOT 3a IPABO # MOPSAOK
N JOBaHMSI PECYPCOB.

EcAM B ABYXBSACPHOM IPOIECCOPe MPUCYTCTBYeT ellie W TeXHOAO-
ast Hyper-Threading (puc. 2.14, 1), TO NOAB30BAaTeAl YBHAUT YeThIpe
ECKMX IPOLeccopa, KOTOpkIe MOTYT 06pabaThiBaTh Cpas’y YeTsipe
aHAR! (ABa ITOTOKA, Pa3AeACHHEIE BHYTPH NPOIECCOopa Ha YeThipe).
" CoBMenIeHHe HECKOABKHX SAED B OAHOM KPHCTaAAe HMeeT PSIA Tpe-
mects. [Tpexae BCero, OHM CBSI3aHE! C yMEHbIIEHHeM NpobaeM
IPOEKTHPOBaHMS ¥ OPraHM3alMy NPOM3BOACTBA NPOLECCOPOB. 310 Mo~
4 eT pa3paGoTaTs OAHO 3 hexTHBHOE SAPO, @ 3aTeM THPAKUPOBATL
€r0 B HEOGXOAMMOM KOAHYECTBE, AOTIOAHSAA APXHTEKTYPY HYXKHBLIMM
eMHEIMH KOMNOHeHTaMH. Takoit MOAXOA 06AaAReT MOAYABHOCTBIO,
IITaGHPYeMOCTBIO, & PAaBHOE, YMEHBIIaeT TPYAO3aTPaThl, 4TO CMO-
B GyAymieM H3MeHHT: GaAaHC CHA Ha MPOLECCOPHOM DHIHKe. 3T
aHO C TeM, YTO YBEAWYEHHE YHCAA TPAH3MCTOPOB B OAHOM SIADEe
K Pe3KOMy POCTY 3aTpaT IPH NPOEKTHPOBAHUM ¥ H3rOTOBACHHH

OBHIX KPHCTAAAOB. B CBSI3M C 3THM ITOT BUA AGSTEABHOCTH CTAHOBHTCS
NpeporaTHBOi CaMbIX KPYMHBIX KOMIaHu#. [TpH MOAYABHOM mpOeK-
BaHWHM TPYAO3ATPaTH OKA3BIBAIOTCH CYNECTBEHHO MeHbIe, YeM
aThl Ha IPOEKTHPOBAHUE EAMHOTO, CYIIECTBEHHO GOAee CAOJKHOTO
IPOLeCCOPHOTO SAPA.

- Kpowme Toro, mepexop Ha MHOTOSIAGPHBIE NIPOLECCOPH! MO3BOANT
eIIHTH TOCTOSHHO BO3PACTAloMyue MPOGAEMEl SHEpronoTpesAeHHs.
HacTosulee BpeMs LEHTPE 06paGoTKy MHpOPMAnUK, GakTHYeCKH
paGoTaiomue ¢ HeMaTepPHaABHOM cepoil, CPABHHAMCE 110 YPOBHIO
HepronoTpeGAeHNHs C IPOMBIIACHHEIMK TipeAnpusTHamMi. TTpy pas-
emeHH Ha KPHCTaAAe, HaPHUMeD, ABYX SIAep M OGecredeHun ux

HKIMOHHPOBAHHS Ha TAKTOBO# YacToTe, BABO® MeHbIUeH, YeM aHa-
 AOTWHHEI OAHOSIA@PHELH TPOLIECCOp, # CPaBHEHHH SHePronoTpesAeHus
'3TOrO KPHCTAAAA C MOHOAHTHBIM AHAAOTOM, HMEIOIIM TPOH3BOANTEAD-
HOCTB, PaBHYIO X CyMMapHO# XapaKTepHCTHKe, OGHapYyKUTCH, YTO
 3HepronoTpe6GAeHHE YMEHBIIACTCA B HECKOABKO Pa3, MOCKOABKY OHO
pacTeT NOYTH NPONOPIHOHAALHO KBAAPATY YaCTOTHL.
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TMepBhiit ABYXBAACPHBIIT ITporieccop Power 4 BLITYCTHAA KOPTIOPALs
IBM B 2001 r. MHOrOSIAEpHEIE IPOLECCOPEI IIPEANAraeT KoMIaHus Sun
Microsystems (Bocemusipepusiit UltraSPARC T1), a rakxe Intel u AMD.

KOHCTPYKTHBHO «ABYXBSACPHOCTE» O3Ha4aeT HaAHYHe Ha KPHCTaAAe
(maomaasio *200 Mm?) ABYX He3aBUCHMBIX IPOLeCCOpPOoB, paGoTaomux
OAHOBPEMEHHO (apaAAeAbHO). DTO BEAET K YBeAHYEHHIO IPOU3BOAM-
TeasHoctH I1K Ha 80... 100 %.

AByXBSAEpHBIE TPOLeccopsl KoMnank AMD noCTpoeHE! Ha OCHOBe
siaep Opteron (B BepcHsiX ¢ TaKTOBO# yacToToii 1,8...2,2 I'Ty) u Athlon
(B BepCHsIX C TaKTOBOM 4acToTo# 2,0...2,6 I'Tu). INepsriM npHcBOEHa
AONOAHHTEAbHAsi MAPKMPOBKA — 2XX M 1XX, BTOpIM — X2 (Hanpumep,
Athlon 64 X2 4200).

B nauaae 2006 r. AMD 0GBsiBHAG O BBITYCKE HOBBIX BHICOKONPOM3-
BOAMTEABHBIX MOAM(DHKALIMIA CePBEPHBIX ABYXBIACPHBIX POLECCOPOB
Operton: Model 885, Model 285, Model 185. B cepeaune 2006 r. hupma
AMD BHINCTHAQG Ha PHIHOK ABYXbsiAePHBIe mporeccopst Athlon 64X2:
4000+, 4400+, 4600+ u 4800+, c NOHMKEHHBIM YPOBHEM NOTPeOAs-
emoii aHepruu — 65 BT,

B konue 2007 r. AMD BEINyCTHAA AHHEHKY YeThiPeXbAACPHBIX IIPO-
neccopos Quad-Core AMD Opteron, paHee H3BECTHBIX OA KOAOBBIM
Ha3BaHueM Barcelona. Opteron — nepsblil HACTOAIUIMI YeThIPeXbsi-
AepHElit X86-MHKponponeccop — oTAudaercs 3 deKkTuBHOM apxu-
TEKTYPOii, IOCTPOCHHOM C HCIIOAL3OBAHHEM HEKOTOPBIX HOBATOPCKUX
peleHuit B 0OGAACTH IHepProcGepeskeHUs | C YAYYIIEHHOH IOAAEPIKKOH
BHPTYaAM3allMH, PEAAN30BAHHOM 3a CYET apXHTEeKTypPhI Ha aNllapaTHOM
ypOBHe,

B ocHOBe KOHCTPYKI[MM IEpBHIX HanGOAee NPOM3BOAHTEAbHBIX
ABYXBSACPHBIX Nponeccopos komnanuu Intel (Hanpumep, Intel Pen-
tium Extreme Edition 840) Ae’KaA0 MCIOAB30OBaHHME ABYX NPOLECCOPOB
Prescott (mo Texnoaoruu 0,09 MKM), CHaGKeHHBIX COrAACyiOUei uX
paboty Aorukoii. Bce AByxbsipepreie Pentium 4 noAyunan HauMeHOBa-
Hue Pentium D u HOMepa BOCEMHCOTOH, a TaK)Ke AeBATHCOTOH Cepuit
(Pen-tium D 8xx u 9xx).

B 2005 r. komnanus Intel BLITYCTHAA AMHEHKY NPOLeccOpoB Ha Gase
ABYXBSAEPHBIX Xeon, H3rOTOBAEHHBIX 1O TexHOAOrHH 0,065...0,090 MxM
C TAKTOBO# 4acToTOi, AocTHraomed 3,73 I'Th, U npeAHasHaYeHHBIX AAS
BBICOKOIIPOH3BOAMTEABHBIX CEpPBEpPOB M paboYMX CTAHIMA,

B 2006 r. kopnopanusi Intel npearokuAa pa3paGoTKy HOBO# MHKpOap-
XHTEKTYpPBl BEICOKOIPOM3BOAUTEABHBIX ABYXBSACPHBIX [IPOLIECCOPOB —
Intel Core (1o Texaoaoruu 0,065 MKM) ¢ TaKTOBOI YacToToi A0 2,33 I'T,
TO3BOASIONIEH IIMPOKO HCIIOAB30BaTh BO3MOKHOCTH MYABTHMEAMHHBIX
NPUAOKeHHMHt. YiKe CO3AaHa IKCnepuMeHTaAbHas MHKpocxema — TRC

‘Research Chip), npeactaBasiiomasi co60# 80-A€PHBIN YHIT IIAO-
0 275 MM, oTpeBAsiommit Beero 62 Bt sneprum.

[pu TakTOBO# yactore 3,16 I'Tiy ero BEIYHCAMTEABHAsS MOIMHOCTH
asasier 1,01 Tflops (1:10'? — TpuAAKOH onepanmii ¢ NAaBawomed
ATON B CEKYHAY).

2.6.4. OxnaxpeHxue npoueccopa

- Aast obecnievennst apexTuBHOM paboTH Nponeccopa eMy HeoGXo-
yMa I PeKTUBHAS CHCTEMa OXAAXKACHHMSI, IOCKOABKY TETIAOBBIACACHHE
cocraBasTh 80 Bt u Goaee. ITo Mepe CMEHEI OKOAGHMIA PO~
POB U NOBBILIEHHS MX TAKTOBO# YaCTOTHI TPeGOBAHMS K CHCTeMe

aXXACHHUs MOCTOSIHHO pacTyT. [Tponeccop ¢ TakTOBO# YacTOTOMH
eire 1000 MI11 HeMEAAEHHO BEIXOAMT M3 CTPOSi, ECAH Ha ero KopIryce
e YKperAeH COOTBeTCTBYIOUHH PaAMaTop. A0 HeAABHero BpeMeHH
IOAb30BaHHE PAAMATOPOB B COBOKYIHOCTH C BEHTHASTOPOM GBIAO

(MECTBEHHEIM CIIOCOGOM OXAGKAEHHS IIPOLeCCOPOB.
B Hacrosimee BpeMs OXAaKAEHHE NPOLECCOPOB MPOM3BOAMTCS C HC-
AB30BaHHEM [[EAOTO PSAA TEXHHYECKHX PelleHHil.
- BosgywHOe 0OXAQJKgeRUe, PeaAn3yeTcsi KyAepOM, KOTOPEI TIPeA-
TaBAsieT COO0M PaAMaTOP, OXAQKAAeMbIH 3aKPENAeHHBIM Ha HeM Bhl-
POTHEIM BeHTHASITOpOM. PaanaTop cam no ceGe He OXA@XA@eT
0P, @ YBeAMYMBAET IAOIIaAb PACCEHBAHHMSA TENAOTEI M CO3ARET
OBMS AAs1 OGAYBaHMS TNIOTOKOM BO3AYXa, MOCTYNAIONIEro M3 BeHTH-
opa. Han6oaee 3dppeKTHBHEI MEAHBIE PAAMATOPhI, KOTOPEIE pac-
Tenao addexTnBrHee artomuEMeBbx Ha 20...30 %. Aas oGe-
CreueHns: XOpPOUIero KOHTaKTa MeKAy PaAHaTopOM M MOBEPXHOCTHIO
Nponeccopa HCNOAB3YIOT TENAOIPOBOASIIHE ACThl, KOTOPBIE HMEIOT
CBOJICTBO DM NMOBLIIIEHHH TEMIIEPaTyphl NPOLECCOoPa MePEeXOANTE
B JKMAKOE COCTOSIHHE, PaBHOMEPHO NOKpbIBas MAACTHHY NPOLeccopa.
bl H3rOTABAMBAIOTCS M3 OKCHAA IMHKA MAM HHTPHAA GAIOMHHMS.
OT HaAeXKHOCTH KyA€pa 3aBHCHT HAAEKHOCTh BCEii CHCTEMSI B Ije-
. Haapexuble KyAephl OCTaBASIIOT CAepyiomue (upmer: Zalman,
an, Elan Vital, Glacial Tech, Termaltake.
~ Boganoe oxAaXgeHue B KOMIBIOTEPHOM TeXHHKE HCIOAB3YeTCS

teAaBHO. [1py 3TOM Ha MPOLECCOP YCTAHABAMBAETCS METAAAMYECKHI

PaAMaTOp B BHAE TENAOOGMEHHMKA, COACPIKALIEr0 MEeTAAAHYECKYIO

TPYGKy, KOTOpasi MHOTOKPATHO M3rnGaeTCs BHYTPH PAAMATOPa, 3aOAHSS
Cio ero naomaps. K KoHam TpyGKH NOACOAMHEHHA BOASHAsH OMIIA,
lepeKaunBaioNlas AUCTHAAMPOBAHHYIO BOAY HAH APYTYIO OXA@XAa-
0 KHMAKOCTB. [Tocae mpoTekaHus N0 TeNMAOOGMEHHHKY, OXAGAHB
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MPOLeCCop, HarpeBIIascs BOAA MOCTYNaeT B CHejHaALHEI pesepsyap,
TA€ OXA@KAAETCS BEHTHASTOPaMH.

EAMHCTBeHHEI HEAOCTATOK 3TOM CHCTEMEI OXAQXKACHHS — BBICOKas
CTOMMOCTb. AHAAOTHYHEIE CHCTEMBI OXAQXKACHHS PHMEHSIOTCS AAS
BHHYECTEpOB (CM. TA. 3).

Bosgywroe oxaaxgerue npoyeccopos ¢ NOMOWkIO MENAOBLIX MPYGOK
HaXOAHT Bce GoAblee npumenenHue. Tenaosas TpyGKa — 9TO repMeTHy-
HO YCTPOHCTBO, B KOTOPOM COAEPKHTCS TENAOHOCHTeAD, [IePeHOCALIMHi
Tenao. HarpeTsiit TENAOHOCHTEAb B TENAOBO# TPyGKe NpeBpaulaeTcs
B I1ap, KOTOPKIit 3aTeM NePeHOCHTCS B XOAOAHYIO 9aCTh 3TOM TPYOKH, TAe
KOHAGHCHDYeTCs M OXA@KAaeTcst. [TocAe 3TOro JKHAKOCTB BO3BpAlIaeTcs
K MCXOAHO# Toyke. Ha npakTuke — 3T0 3aMKHYTEIN IHKA 1 Gesynpeu-
Hast cHCTeMa oxAaXAeHus. [To BHelHeMy BHAY — 3TO OOLIYHEIA Kyrep
YBeAWuEeHHOro pasmepa. Takoit BUA OXAQKACHHS HallleA NPHMEeHeHHe
B CepBepax W MOIHBIX PaGOYMX CTAHIMSX.

Iremenmst [TeAbmbe NMPUMEHSIOTCS B CHCTEME OXAQKACHHS IPO-
1eccopa, a Takxe rpaMueckoro npoueccopa MAH NaMsiTH. DAeMeHTh
TleasThe, HasBaHHEIE IO MMeHH (paHIy3cKoro (u3snka JKana [MersTbe
(1785— 1845) paGoraior Ha caeayionieM sdexre. [Tpu npormyckaaun
TOKa Yepes rpaHMILy AByX MOAYIPOBOAHHKOB p- M N-THIOB IIPOBOAMMO-
CTH, H3TOTOBAGHHBIX H3 Pa3HBIX MaTEPHAAOB, HMEET MECTO NOTAOIIeHHEe
TelAa Ha OAHOM TOAYNIPOBOAHMKE M BEIAGAGHME ero Ha Apyrom. OGe-
eAMHEHHe MHOJKeCTBa nap NOAYIPOBOAHHKOB p- M N-THIA NO3BOASIET
CO3AABaTh OXAQKAQIOIIHE IAEMEHTHI — TEPMOIACKTPHUECKHE MOAYAH,
MAM MOAYAH [TeAbTBe, CPaBHUTEABHO GOABIIOH MONHOCTH.

Moayas [NeAsTse, —3TO TEPMOIAEKTPHYECKHIT XOAOAMABHHK, COCTOS~
i M3 IOCAGAOBATEABHO COGAMHEHHEIX IOAYIPOBOAHMKOB p- M N-THIA,
06pasylommx p—n- U N—p-nepexoAsl. KakAEIi U3 TAKHX IIePEXOAOB
HMMeeT TeNAOBOH KOHTAKT C OAHMM M3 ABYX PapHaTopos. B pesyAsrare
TPOXOXKACHHS SAEKTPHYECKOTO TOKA ONPEACACHHON MOASPHOCTH 06-
pasyeTcs nepenaa TeMnepaTyp MeXAy PaAMaTopaMu MOAyAs Ileab-
The — OAMH PaAHaTOp PaGoTaeT KaK XOAOAMALHHK, ADYTOi HarpeBaeTcs
M CAYXKHT AASL OTBOA@ TenAOTHL [ToMeleHHEIi XOAOAHON CTOPOHOM
Ha MOBePXHOCTH 3aUHIIaeMOro UM 0GBeKTa TePMOIACKTPHYECKHIA
MOAYAB, OCHOBaHHBEIH Ha 3¢dexre [TeAbThe, 0 CyTH BHICTyNAeT Kak
TeNAOBOH HACOC, MepPeKayMBasi TENAO OT 3TOro OGBEeKTa Ha ropsYyio
CTOPOHY MOAYASI, OXAQXKAGEMYIO BOSAYLIHBIM MAM BOASHEIM KYA@POM.

YerpoiicTBa OXA@KACHHS Ha OCHOBe MOAyAe# [TeAbTbe 9acTo Ha-
3EIBAIOT AKTHBHBIMH TEPMOIACKTPHYECKHMHI KyACDaMH, HAH KyAepaMu
Meastse. Ha puc. 2.15 nokasaHa cxeMa aKTHBHOTO KyA€pa, B COCTaBe
KOTOPOTO MCNOAB30BaH MOAYIIPOBOAHHKOBBIH TEPMOIAEKTPHYECKHI
MOAYAb. MICIIOAB3OBaHHE TEPMOIACKTPHYECKMX MOAYAeil [NeAbThe

Tenro

U

6

c. 2.15. OxnaxpeHnn Ha ocHose Mogynedn MenbTee:

~ NIOAYNPOBOAHMKH P- H NI-THIIA B TEPMOIAGKTPHYECKHX MOAYARX; 6 — KOHCTPYKIMA
pa c Moayrem [TeasTre

BHEIX KyA€paxX AGAAdeT MX CYIeCTBeHHO GoAee 3dhpeKTHBHEIMU
10 CPABHEHHIO CO CTAHAAPTHLIMU KyA€PaMH Ha OCHOBE TPAAMIIMOHHEIX
MaTOPOB ¥ BEHTHASTOPOB. BOABIIIOE 3HaUeHHE HMeeT MOLHOCTh MO~
TMeAkTBE, KOTOpAs, KaK MPAaBHAO, 3aBHCHT OT €ro pa3Mepa, YHcAa
TIApPaMeTPOB HCTIOAB3YeMEIX B HEeM Nap MOAYTIPOBOAHHKOB p- M N-THIIA.
leHeHNe MOAYAEH CAMIIKOM GOABLIO#H MOLIHOCTH MOXKET OHM3HTh
MIIEpaTypy OXAGXKAGIONIETO PAAMATOPA AO YPOBHS KOHACHCAIH BAATH
3 BO3AYXa, YTO MOXKET IPUBECTH K KOPOTKHM 3aMBIKAHUSAM B IAEKTPOH-
HBIX [eNsX KOMIIBIOTepa.

OMEPATUBHAA NAMSATH

OnepamuBHAs NAMAMb, MAH ONEPAMUBHOE 3ANOMURAIOUEe yCmPoli-
_emso (O3Y), npepHa3sHaueHo AAs IpHeMa, XpaHeHHs H BHIAAYH HHDOP-
Maluy U NpeACTaBAsieT co60# caMylo GBICTPOAGHCTBYIONIYIO 3aIOMH-
HalONyI0 CHCTeMy KoMnbioTepa. OnepaTHBHas naMaTh 0603HavYaeTcs
R (Random Access Memory — naMsiTh C IPOU3BOABHBIM AOCTYIIOM).
Tlponeccop MMeeT BO3MOKHOCTB BEIIOAHSTE IPOTPaMMBI TOABKO TOCAE
TOTO, KaK OHM 3arpykeHsl B ONIEPaTHBHYIO PaGouyl0 NaMATh, T.e.
B IaMsATh, AOCTYIIHYIO AAsi IPOrpaMM noAb3oBareas. CPU umeer Heno-
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CPEACTBEHHBIN AOCTYTI K AGHHBIM, HAXOASIIIUMCS B ONIePaTHBHOM NaMATH,
a K BHeIlIHe! naMATH (Ha rHGKUX MAM JKEeCTKHX AMCKax) — uepes Gydep,
SABASIOIMIACH TaKXKe Pa3HOBMAHOCTBHIO OTIePATHBHOM mamsaTH. Pabota
pOrpaMM, 3arpy’kKeHHBIX C BHEIIHEro HOCHTEAs, BO3MOXKHA TOABKO
ToCAe TOTO, Kak OHa GyaeT cKonupoBaHa B RAM.

OAHaKO OTepaTHBHAsA NAMATh UMEeT CyNIeCTBeHHBIH HeAOCTATOK,
3aKAIOUAIONHICS B TOM, YTO OHa BPEMEHHas, T.e. IPH OTKAIOYeHHH
THTaHUS ONIePAaTHBHAsA NaMATh OAHOCTHIO ounmaercs. [pu aTom AaH-
HEIe, H 3aNHCaHHEIC HA BHENTHUI HOCHTeAL, GyAyT yrepsibl. OCHOBHAS
3apaua RAM — npepoCTaBAATh HEOGXOAUMYIO HH(OPMAIHIO B BHAE
ABOHMYHEIX KOAOB 110 3anpocam CPU, T.e. AaHHEIE B AI0GO# MOMEHT
AOAKHBI GBITB AOCTYIIHEI AAst 06paGoTKH. OnepaTHBHas NaMATh OTHO-
CHTCSi K KaTeropui AMHaAMHUYEeCKON MaMATH ee COAepXUMOe
OCTaeTcsi HeM3MEHHBIM B TeueHHe KOPOTKOTO MPOMEXYTKa BPeMeHH,
9TO TpeGyeT NepHOANYECKOrO OGHOBACHHS NIAMSITH.

KOHCTPYKTHBHO ONlepaTHBHas IaMSTh BLIIOAHSIETCS B BUAE MOAYAC#H
MHKDOCXEM, 9TO TO3BOASIET AOTIOAHSATE OGBEM ONepaTHBHOM MaMsTH,
KOTOpasi HCIIOAB3yeTcsl He TOABKO B [TK, HO M B CaMBIX PasHEIX nepu-
(epuitHEIX YCTPOMCTBAX — OT BUAGOKAPT AO Aa3ePHLIX MPHHTEPOB.
MHUKpPOCXeMEI ONIePaTHBHOM IIAMSTH B 3TOM CAydae MOTYT IPHHAAAEKATH
K PasHBIM MOAMGHKALMSM, HO BCE OHH OTHOCSTCS K THITY AMHaMHYECKO#H
onepaTuBHO# namaTh (DRAM).

2.7.1. XapaKTepucTukn MUKpOCXem namsaTi

OCHOBHBIMH XapaKTePHCTHKAMH MHKPOCXEM NaMsATH PasAHYHBIX
THIOB SABASIOTCS:
= obOBeMm;
®  Pa3psAHOCTE;
= GhICTPOAEHCTBHE;
® BpeMeHHAs AMarpamMMa (IMKAOrpamMma).

Pa3pagrOCmb WUHb BBOAG-BEIBOAG MUKDOCXEMEI OIPEACASTCS
9HCAOM €€ AMHMIT BBOAA-BEIBOAA.

O6wuit 06beM MUKPOCXeMbl NAMSIMU ONPEACASETCS TPOM3BEACHHEM
TAYGHHEI GAPECHOTO IPOCTPAHCTBa Ha KOAMYECTBO AMHMI BBOAA-BEIBOAA
(pa3psaoB). TAyGMHO# aApecHOro MpOCTPaHCTBa MUKPOCXEMbI TaMsi-
TH Ha3bIBAETCH KOAHYECTBO GHTOB HH(OPMAIHH, KOTOPOE XPaHHTCS
B AYeifKax MaMATH. B 4acTHOCTH, eMKOCTE MHKPOCXEMEl ITaMATH,
uMelouei rAyGHHY aApecHoro npocrpancTea 1 MGaiT u yeTsipe
AMHHUH BBOAA-BBIBOAA (YETHIDEXPaspSAHYIO MIMHY BBOAA-BBIBOAA), CO-

+ 1 crpoka

er 1 MGuT x 4 = 4 M6ur. Takas MEKpocxeMa oGo3Hadaercs 1x4,
, xx4400 Anbo xx4401.
& BsicmpogeiicmBue MUKPOCXeMbl GUHAMUYECKOU naMamu onpe-
i CyMMO#i BpeMEHH TOCAGAOBATEABHOTO BEITIOAHEHHS IAEMeH-
IX ACHICTBHI ME@XAY ABYMsi ONepanMsiMH YTeHHs AHGO 3anmucu
IX — paGouuM IUKAOM (MAM LMKAOM obpamenns). OH BRAIOYaeT
TIOCAGAOBAaTEABHEIE ONIePAlHM CUHTHIBAHUS AGHHBIX: BRIGOD
(RAS); BrIGOp cTOAGLA (CAS), uTeHne HAM 3anuch. Bpems, Heo6-
0€ AASL YTeHNSI MAM 3aIMCH AQHHBIX, XPAHAIMXCS 110 CAYYaHHOMY
pecy, Ha3LIBaeTCsi BpeMeHeM AocTyna (Access time).
BpemeHHGA guarpamMma XapakTepusyeT YHCAO TAKTOB, KOTOPHIE
06xoanMEl CPU AASI BRIIOAHEHHS! 9€ThIPeX MOCAGAOBATeABHBIX Olle-
CUMTEIBaHUS AGHHEIX. Mexay CPU u areMeHTaMH NaMsTH He-
IMO BpeMeHHOe PaccorAacoBanme, 0GyCAOBAEHHOE PasAHIHBIM
ICTPOACHCTBHEM 3THX KOMIOHEHTOB.
- Kak npaBmAO, Ha MaTepPHHCKYIO IIAATY YCTAHABAMBAIOTCS HE OTA@AL-
MHKDPOCXeMBl TaMATH, @ MOAYAH namsaTh: SIMM-mogyau u DIMM-
MOgyAU. MOAYAH TIPEACTABASIIOT COBGO MHKPOCXeMEl, 0GbeANHEeHHEIe
CIenUaAbHBIX NEYaTHEIX MAATaX BMECTe C HeKOTOPLIMH AOTIOAHH-
¥ 3AeMeHTaMH. Pa3paAHOCTL MOAYAe#H MaMsATH ONpeAeAsieTcs
AHOCTBIO MUKPOCXeM NaMsATH, YCTAHOBAGHHEIX Ha mAaTe: 72-KOH-
sie SIMM-MoAyAH — 32-paspsiaHble, a 168-konTakTHEIe DIMM-
MOAYAM — 64-paspsaHEIe.

- 72-xonTakTHEIe SIMM-MOAYAH HEOGXOAMMO YCTaHABAHBATE TOABKO
TIOCKOABKY KaskKABIi IIPEACTaBAsieT COOO0M IOAOBHHY CTaHAAPT-
Ganka namsiTH. 168-koHTaKTHBEIE DIMM-MOAYAM MOJKHO yCTaHaBAM-
TI0 OAHOMY, TIpHYEM KasKABIH M3 HUX MOJKeT BMelaTh A0 512 MGair
'THBHOM namMATH. [TpaKTHKa MOKa3LIBaeT, YTO Yepe3 KakAble ABa
a TpeGoBaHusA K 0GbeMy ONepaTHBHON NaMATH YABaUBAIOTCA.
RIMM-M0gyAL — BEICOKOCKOPOCTHO# MOAYAB ONIePaTHBHO#M NaMsATH,
jpaboTanHbIil KoMnanueit Rambus cosmectro ¢ Intel. Oranvaercs
or DIMM-MOAYAst TeM, 4TO uMeeT 184 KOHTaKTa H METaAAMYECKHil
aH, o6ecrneuyMBaOMi 3aIUTy OT HABOAOK M B3aUMHOTO BAMSTHHS
OKOYaCTOTHBIX MOAYAEii.

2.7.2. PacnpocTpaHeHHble TUMbl NaMsaTi

Bcio naMaTh ¢ Mpon3BOABHEIM AocTymnoM (RAM) MOXXHO moapasae-
uTh Ha ABa Tuna: DRAM (Amnramuueckass RAM) u SRAM (cratuueckas
AM).

AuHaMuUYeCKas NaMAmMb UCTIOAL3YeTCs B KaueCTse OfepaTHBHON
lamsiTH OGIIero Ha3HaYeHHs M KaK MaMsTh AASL BHAGOAAANTEpa.
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FPM DRAM — mypoKOpacnpoCTpaHeHHbIH CTAaHAAPTHBIA THI
namaTH, nosiBuBiuics B MopeAasx MK ¢ CPU 80486 u mo3BoAuBIIHI
obecneunTs Bpems Aoctyna 60 uan 70 He.

EDO DRAM — OCHOBHOJ THII IaMATH Iporieccopos Pentium. MamsiTs,
3Toro TMna paboraeTr Ha YacTOTe CHCTeMHOH mHHEI He Goaee 66 MITy
co BpemeneM Aoctyna ot 50 Ao 70 Hc. Moayan EDO ucnoAs3yiorcs
B OCHOBHOM AASl MOAGPHH3AIHH BCTPOEHHOMN MaMSTH Ha HEKOTOPBIX
MOAEASIX BHEUIHHMX YCTPOHCTB (HanpuMep, Aa3epHBIX NPHHTEpPOB).

SDRAM — CHHXPOHHasi AMHAMHYECKas NaMATh OTAHYAETCS TeM, Yactora DRAM Taxrosas vactora Cmm RpANTE
9TO GOABIIMHCTBO OGPAIEHH K TAMATH SBASETCS ITOCACAOBATEABHEIM. 133 MIm A, - il
SDRAM-mopyAn yeranaBausatorces B 1K ¢ nponeccopom Pentium 111, l l ' l ‘ l
06ecnevynBaioT BEICOKOE GBICTPOACHCTBHIE 3a CYET CHUIKeHHUsl BpeMeHu
Aoctyna Ao 7...9 He. [TponyckHas cnocoGHocTs SDRAM-MoAyAeit co-
crasasier or 246 Ao 1000 MGaiiT/c. OHI TOAAEPIKHBAIOT YaCTOTY A0 -:._—._—-.

150 M.

SDRAM PC 100 — naMsTh yAOBAETBOPSET CIIEIHAABHOMY CTAaHAAPTY

PC100, ycroituuso paGoraer Ha BHEIIHHX yacTorax 6oaee 100 MI Yacrora DRAM TaxrtoBas yactora  CKOPOCTL IepeAat
133 MI'y 133 MI'y 133 M6ut/c

M UMeeT BpeMs AocTyna He Goaee 8 Hc.

SDRAM PC133 — namsiTh B COOTBETCTBHH €O cTanpaprom PC133
HMMeeT YacToTy nopsiaka 133 MI, o6AapaeT MMKOBOM MPOMYCKHOM
cnocoGHOCTHIO A0 1 I'GaiiT/c npu cpepneit 250 MGaitr/c. AaHHEI THI
namsiTH ucnoassyercst B 1K kaacca Celeron 300 u Bhime.

DDR SDRAM — ycoBepineHCTBOBaHHEI BapuanT SDRAM-Moayaei,
paspaboTaHHEIi Kopnopauuei Samsung u o6ecneynBaomuii npo-
NYCKHYI0 cnocoGHOCTS 2,5 MGaiT/c npu BpeMeHH AocTyna 5...6 He
u paboyeit yacrore wuHst 600 ... 700 MIi. OcoGEHHOCTH aPXHTEKTYPhI
no3soasior DDR SDRAM o6GpabaTsiBaTh 3a TakT BABOe GOAbIIE AQH-
HBEIX, 4eM 06sryHas SDRAM. AaakHeiiinee pa3BUTHE 3TOi TEXHOAOTHH
B MHKpocxeMax DDR2 SDRAM No3BOASIET 3@ OAMH TAKTOBBII HMITYABC
nepeAaBarh YeTsipe NOPIMH AAHHEIX, IPHYEM YBeAHYEHHe POU3BO-
AMTeABHOCTH IPOMCXOAHT 3a CHET ONTHMH3ALHHA NPOLecca aApecaun
W YTEHMS-3alHCH SYeeK NaMsTH NIPH HeN3MEeHHOH TAaKTOBOM YacTroTe
PaboThl 3aNOMMHAIOIEeH MATPALLL. DTO IPUBOANT K YBEAHHEHHIO PO~
ussoauTeAsHocTH [TK Beero Ha AecsiTku nponeHToB. [puHIMIE! paGoTs!
SDRAM pa3sAMYHEIX OKOAGHHI OKA3aHE! Ha puc. 2.16.

DDR3 SDRAM (cHHXPOHHAs AMHAMHYECKAS IAMSTH C IPOU3BOABHEIM
AOCTYTIOM M YABOGHHO# CKOPOCTBIO NIePEAAYH AGHHEIX, TPEThe MOKO-
AeHHMe) — 3TO THI ONEePAaTHBHOW NaMATH, HCIIOAB3YeMOil B BEIYMCAH-
TeABHO#H TeXHHKe B KayecTBe ONepaTHBHOM M BMAeonamsTH. [Npuimna
Ha cMeHy namsiti Tuna DDR2 SDRAM.

1t

o fef el 4 4
2.16. MpuHumnbl padotsl SDRAM paanubix NOKONeHWA

—

1o ¢ 1,8 B ot DDR2 1 2,5 B aast DDR) HanpsokeHHeM IUTaHHs sueex
15 Cmumeuan‘pﬂmemmmmcmmmaamerumm
0 s 90-HM (BHauaAe, B AaAbHedmem — 65-, 50-, 40-um) Texnponecca
A IPOM3BOACTBE MUKPOCXeM H IPHMEHEHHS TPAH3UCTOPOB C ABOMHEIM
rrBopom Dual-gate (4T0 cocoGCTBYeT CHIKEHWIO TOKOB YTeUKH).
SLDRAM — CTaHAAPT MOAYAEH NaMSATH, BEIUICAIIHA HA KOMIbIO-
pHEIA PEIHOK B 1999 .  MOAAepXuBaeMulit pupmamu Apple,
Hewlett-Packard u IBM. [ponyckuas cnoco6uocts SLDRAM aoctara-
7 3,2 TGaiit/c. AaAsHejilee yBeAHYeHHE IPOMYCKHOH CNOCOGHOCTH
3paGOTYMKH NAQHHPYIOT 3@ CYET NOBHIUeHHS TaKTOBO#H 4acTOTHI
(cTeMHOM HHE A0 800 MITy.
- VCM (Virtual Channel Memory) — TeXHOAOTHS PaspaboTKH
umsung 1 NEC HCIOAB3yeT apXMTEKTypy BHPTYaABHOTO KaHaAa,
¥ DDR3 ymensmeno #a 40 % noTpeGAeH#e SHEPrUU 1O CPaBHEHHIO no3poAsontyio Goaee THOKO i 3(HeKTHBHO NePeAAaBaTh AAHHEIE
¢ MoayAsimu DDR2, uTo 06ycAOBACHO NOHMKeHHBIM (1,5 B, o cpaBHe- MCTIOAB30BaHHEM KaHAAOB PErucTpa Ha uume. AaHHas apXHTEeKTypa
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uHTerpuposasa 8 SDRAM. VCM noMHMO BEICOKO# CKOPOCTH nepe-
AQUM AGHHEIX COBMECTHMa C cymecTsyiommumi SDRAM. 3ro pemenne

—— e

TIO3BOASIET AOCTHYb IIPHPOCTA NPOM3BOAMTEABHOCTH CHCTeMBI AO 25 %. 1. Kakue yctpoicTsa 06ecne|nsaioT MuHUManbHbI coctas MK?
Pa6oraer VCM SDRAM nipu yactore A0 143 MI. 2. [laiTe KNBCCU(MKALMIO N HB3HEYEHNE Pa3NN4HbIX BUAOB Na-

Cmamuueckas namams OOLIYHO NPUMEHSETCS B KaYecTse K3ll- MATA.
naMsiTH BTOPOro yposHsi. I1o cnoco6y AOCTyNa K AGHHBIM MOXKET GhITh 3. Y70 BXOAWT B COCTAB OCHOBHbIX KOMMOHEHTOB MaTEPUHCKOM
ACHHXPOHHOM H CHHXPOHHOM. nnatel MK?

ACHHXPOHHBIM Ha3EIBAETCS AOCTYII K [IAMSATH, KOTOPEIN MOXKeT GBITh 4. Kakoso Hasnavenue wu MK?

5. Mepe4ncnuTe OCHOBHBIE XapakTepucTky LwmnH MK,

OCYIECTBACH B IPOU3BOABHBIN MOMEHT BpeMeHH. ACHHXpoHHas SRAM 6. Biou riie Liss n nopTa MK?
NPHMEHSAACh HA MaTePHHCKMX MAATaX TPETLero — MATOro MOKOAeHHS 4
npoueccopos. Bpemsi AocTyna K siuefikaM 3TOH MaMATH COCTaBASIAO OT A nipmsrpu L g i e s e
i 8. MepeyuncnuTe OCHOBHLIE XBPaKTEPUCTUKN MUKPOCXEM NaMATH.

Async SRAM — acMHXPOHHasi CTaTHYeCKas NaMsATh MOAYYHMAA pac-
TpOCTPaHeHHe KaK KILI-NaMATh BTOPOro YPOBHS € Ha¥aAa POM3BOACTBA
MK 386. OGpamenne K Heil MPOU3BOAUTCH GhicTpee, yem K DRAM.
B 3aBucumMocTy ot ckopoct CPU MOTyT IPHMEHSTBCS BAPHAHTEI C AO-
crynom B 20, 15, 10 He.

CuHXpOHHAs NaMaTh 06ecreYuBaeT AOCTYN K NaMATH CHHXPOHHO
C TAaKTOBBIMH MMITyABCAMH. B IIPOMEXXyTKaX OHa FOTOBHT St AOCTYTIA
CAEAYIOILYIO MOpuMio AaHHEIX. [NakeTHO-KOHBelepHas SRAM kak pas-
HOBHAHOCTB CHHXPOHHO# IaMATH HCIIOAB3YeTCS B MaTePHHCKHX MAATax
NATOTO MOKOAEHHS.

Sync Burst SRAM — cHHXDOHHas NaKeTHas CTaTH4ecKas MaMATh
ABAsieTCS HanbGoAee GHICTPOM M3 BMAOB NaMsATH IPH YacTOTaxX IIHHE
He Goaee 66 MIy. OHa XapakrepusyeTcsi BpeMeHeM aApec/AaHHbIe
8,5...12 Hc. [TpOM3BOAMTCS OrpaHHYEHHBIM YHCAOM KOMIaHMIL.

PB SRAM — KoHBeWepHas NaKeTHas CTaTHYeCKas NaMsiTh ABASETCS
HanbGoAee GBICTPO# KIUI-NaMATBIO AASt CHCTEM C IPOM3BOAMTEABHOCTBIO
umHe! Goaee 75 My 1 MokeT paGoTaTh IpH YacToTe WHHE! A0 133 MIy.
Bpems appec/AaHHBIe cOoCTaBAseT OT 4,5 A0 8 HC.

1-T SRAM. TpapunuoHHEIe KOHCTPYKIMH SRAM HCIIOAB3YIOT CTa-
THYECKH# TPHITEP AAS 3aIIOMHHAHUS OAHOTO Paspsipa (sueitku). Aast
PeaAn3anu OAHOM TAKOM CXeMbl Ha TAATe AOAKHO GBITh pasMelieHo
ot 4 Ao 6 Tpan3ucTopos (4-T, 6-T SRAM). B HOBOM THIIe TaMsTH DHPMEI
Monolithic System Technology (MoSys) Kaxablif pa3psia peaAu30BaH
Ha 0AHOM TpaHsucrope (1-T SRAM). 3Aeck HMeeT MecTo TeXHOAOTUs
DRAM, NOCKOABKY IPHXOAMTCSI OCYIECTBAATS IEPHOAMYECKYIO PereHe-
panmio namsaTH. OAHAKO HHTepdesiC C NaMATHIO BHIIOAHEH B CTaHAApPTe
SRAM, 1py 3TOM IMKABI PereHepaliy CKPLITE OT KOHTPOAAEPa NaMSTH.
Cxemsl 1-T MO3BOASIIOT CHH3UTH Pa3Mep KPeMHHEeBOro KpHCTaAAa Ha
50...80 % 1m0 CpaBHEHHIO C @aHAAOTHYHEIMHE AAS TPAAMIIMOHHBIX SRAM,

a norpeGAeHHe INKTPOIHEpruu — Ha 75 %.
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HAKOMUTENN NHOOPMALIUA

OCHOBHBIE CBE[JEHIS

Hcropusi pasBUTHS BEIMHCAMTEABHO# TEXHHKH HEPa3PEIBHO CBA3aHA
C COBEPUICHCTBOBAHMEM YCTPOHCTB XpaHeHHs HH(MOPMAIHH (HaKOmHTe-
Aeit MHGOPMAIMK), TaK KAK XaPaKTePHCTHKH UMEHHO 3THX YCTPOHCTE
B 3HAYHTEABHON Mepe ONPEACASTIOT XapaKTePUCTHKH KOMITBIOTEPOB.
Haxonumeas ungpopmayuu — ycTpoiCTBO 3aMUCH, BOCIIPOH3BEAS-
HUs ¥ XPaHEHHs! HHMOPMALMK, a HOCUMeAb UHGOPMAYUU — ITO NPEeA-
MeT, Ha KOTOPHIH MPOM3BOAMTCH 3aMMCh HHMOPMALMH (AUCK, ACHTa,
TBEPAOTEABHBIH HOCHTEAB).
Hakonurean urbopMaImy MOTyT GBITE KAACCHUIMPOBAHE 110 CAe-
AYIOUMM TIPH3HAKaM:
® N0 CnOcoby XpaHeRrus UHPOPMAYUU — MATHUTOIACKTPUUECKHE, Oll-
THYECKHe, MarHHTOONTHYECKHE;
® BUgY HOCUMEAR UH(OPMAYUU — HAKOTHMTEAH Ha FMOKHMX M KeCTKHX
MarHuTHBIX AMCKAX, ONTHYECKHX M MarHHTOONTHYECKHX AMCKAX,
MarHTHOM AeHTe, TBePAOTEAbHBIC IASMEHThI TaMSTH;
®  cnocoly opranusayuu gocmyna K URGOPMAyUL — HAKOIHUTeAH 1Ipsi-
MO0, IOCAGAOBATEABHOTO H GAOYHOrO AOCTYTIA;
® muny ycmpolcmsa XpaHeRUs URGOPMayuu — BCTPaUBaeMsle (BHY-
TPeHHNe), BHeIIHHe, aBTOHOMHEIC, MOGHABHbIE (HOCHMBIE) B AP.
3HaYMTeAbHas YaCTh HAKOMHMTeAeH MH(OPMAIMH, HCTIOAB3YeMBIX
B HacTosilee BpeMms, CO3AaHa Ha 6a3e MarHUTHBIX HOCHTEAEH.
Du3uyecKue OCHOBBI IPOLECCOB 3aIUCH M BOCTIPOM3BEACHHS MH-
(popManuK Ha MArHUTHEIX HOCHTEASIX 3aA0XKEHH B PaGoTax (U3HKOB
M.®@apaaes (1791 —1867) u A, K. Makcseara (1831 — 1879). B mar-
HUTHBEIX HOCHTeARX MH(pOPManuu nu@POBas 3anuCh MPOU3BOAUTCS

74

HUTOYYBCTBHTEABHEIH MaTepHaA. K Takum MaTepuaram OTHO-
’1 HEKOTOPHIE Pa3HOBHMAHOCTH OKCHAOB JKEAe3a, HUKeAb, KOGaALT

COBAMHEHHS, CIIAABEI, @ TAKJKE MArHUTONAACTH M MArHHTOIAACTEL
3KO#i M3 IAACTMACC ¥ PE3UHEI, MHKPONOPOIIKOBEIE MarHUTHLIE

HOE MOKPHITHE HMEeT TOAIIMHY B HECKOALKO MHKPOMETPOB.
HAHOCHTCS Ha HEMArHUTHYIO OCHOBY, B KauecTse KOTOPo#
MATHUTHBIX AGHT M 'MGKHX AMCKOB HCIOAB3YIOTCS PasAMYHbIe
ACCHI, @ AAST JKECTKHX AHCKOB — BAIOMHHHEBbIE CTIAABBI M KOMIIO-
sle MaTepHaAbl TOMOXKKH. MarauTHOe NOKPHITHE ANCKA MMeeT
O CTPYKTYpY, T.€. COCTOMT M3 MHOJKECTBA HaMarHH4eHHBIX
afmx yacTul. MarHuTHEI AOMEH (OT AaT. dominium — BAaAe-
— 3TO MMKPOCKONHYECKas, OAHOPOAHO HaMarHuyeHHas o6AacTb
heppoMarHUTHEIX 06pPa3ax, OTAEAEHHast OT COCEAHMX obGracTed
M TIEPEeXOAHEIMH CAOSIMH (AOMEHHBIMH rpaHunamu). [Toa Bo3-
[CTBHEM BHEIIHero MarHHTHOTO TIOASt COGCTBEHHBIE MarHUTHBIE TOAS
éHOB OPHEHTHPYIOTCS B COOTBETCTBUH C HallPaBAGHWeM MarHuT-
CHAOBBIX AMHMIA. [TocAe NpeKpalleHus BOACHCTBHS BHELIHEero
Ha MOBEPXHOCTH AOMEéHa 06pa3yloTCs 30HbI OCTATOYHOM Ha-
yeHHOCTH. BAAropaps 3ToMy CBOMCTBY Ha MarHUTHOM HOCHTeA
sieTcst MHGOPMaUA O AHCTBOBABIEM MAarHUTHOM noxe. [pu
My MH(OPMALMH BHEIIHEee MArHHTHOE NIOA€ CO3AAETCS C OMOLLBIO
HWTHOI rOAOBKM. B mpolecce cuuThiBaHNs HHPOPMALHH 30HBI
aTOYHONM HaMarHWYeHHOCTH, OKA3aBIINCH HANPOTHB MarHUTHOM
OBKHM, HABOASAT B Heil IPH CYUTHIBAHHM IACKTPOABHIKYLIYIO CHAY
). CxeMa 3anMCH U YTeHHs C MATHUTHOTO AMCKA AAHa Ha puc. 3.1.
enenne Hanpasrenus IAC B TeYeHUE HEKOTOPOrO MPOMEXKYTKA
€HN OTOMKAGCTBASIETCH C ABOMYHOM €AMHULEH, a OTCYTCTBHE 3TOr0
eHeHHs — C HyAeM. YKa3aHHbIi IPOMEXYTOK BpeMeHH Ha3hlBaeTcst
OBBIM 3AEMEHTOM.

(OGMOTKa rOAOBKM

Mamenenue HanpasAenus
| MarEMTHOTO NOTOKa
ToAOBKa UTeHNS/3aNHCH
(c 3a3opom)

Hanpasaenue
BpaIeHHs AHCKA

© choft AtcKa
. 3.1. 3anuck 1 YTEHWE ABHHBIX C MBrHUTHOMO Aucka
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TloBEPXHOCTL MArHHTHOTO HOCHTEAS PACCMATPHBAETCH KAK MOCAE-
AOBATEALHOCTE TOYEUHBIX NO3UIMH, KAXKAAS M3 KOTOPHIX aCCONUMPY-
ercs ¢ Gurom HpOpManUn. TockoAsKy pacnorokenme aTHX MO3UIMIT
ONPEACASETCS He TOYHO, AASL 3aIHUCH TPeGYIOTCS 3apaHee HaHeCeHHbIe
METKH, KOTOPbIe OMOTalOT HAXOAUTH HEOGXOAMMBIE TTO3UIMH 3aIHCH.
ANt HaHeCeHNS TAKHX CHHXPOHU3HUPYIONIMX METOK AOAKHO GBIT IOM3-
BEACHO pasbHeHue AHCKa Ha AOPOXKKH H CeKTOpH! — (hOpMaTHPOBaHKe,

Oprauusanus GeICTPOro AOCTYyTa K HH(OPMALMK Ha AMCKe SBASIETCS
BAKHEIM STAaNlOM XPaHeHHs AAHHEIX. ONepaTHBHLI AOCTYN K AI0GOj
HacTH NOBEPXHOCTH AHCKA 0GecreynBaeTcs, BO-IepBhIX, 3a CYeT NpH-
AaHHUS eMy GBICTPOro BpAllleHHs U, BO-BTOPHIX, ITyTeM NepeMeleHus
MAarHUTHO¥ rOAOBKH YTEHHs-3aIIHCH 110 PaAMYCY AMCKa. TMOKMIt AMCK
Bpamaercs co ckopocteio 300...360 06/MUH, a KECTKHH AUCK —
3600...7200 06/muH.

IEEN AK0nVTENW HA riBKIX AUCKAX

Hakonurean Ha ruGKHX AMCKAX OTHOCSITCS K YCTPOICTBaM AOATOBpe-
MEHHOTO XpaHeHHs HH(popMauuy. [TepBsiil rUGKHIT MarHUTHENL AHMCK
(FTMA) 611a cospan B 1971 1. B AaGopaTopun ¢Gupme IBM, Bosraasasie-
Mot A. Ilyraprom, u umea auamerp 8". C 1975 r. Hauarcs CepHIHBII
BEIIYCK ACKOBOAOB (hopmata 5,25", a B 1981 r. craAu craHAGpTOM AM-
CKH AHamMeTpoM 3,5". AAsi 3aIIMCH M CYMTHIBAHUS uHpopManuu ¢ TMA
HCIIOAB3yIOTCS NeprepuitHEe yeTpolicrsa [TK — guckoBogst (Floppy
Disk Drive — FDD).

KOHCTPYKTHBHO AMCKOBOA COCTOHMT M3 MEXaHWYECKHX i 9AEKTPOH-
HBIX Y3AOB: paGoyero ABuraTeAsi, paboueif FOAOBKH, IIarOBOro ABHTaTeAs
M YIPaBASIOLIeH IAeKTPOHUKH.

PaGouuii gguramens sxxtouaercs Toraa, KOTA@ B AMCKOBOA BCTaBAGHa
AVCKeTa. ABHTaTeAL 0GeCNIeYHBaeT NOCTOSHHYIO CKOPOCTD BpALIeHHs
AHMCKeTBI: AAT AMCKOBOAG 3,5" — 300 06/MuH.

Pabouue roroBKu cAyxat AAst uTeHUS 1 3amHCH uMH(pOPMaIMK | pac-
TOAQraloTCs Hap pabouelt IOBePXHOCTBIO AHCKETHI. TMoCKOABKY AMCKeTE!
ABASIOTCA AByXCTODOHHHMH, T.€. HMEIOT ABe paboune MOBEPXHOCTH,
OAHA TOAOBKA NPeAHa3HAuYeHa A\ BepXHel, a APyTasi — AASl HHUXKHEH
TIOBEPXHOCTH AHCKETHI.

Hlarossie geurameau oGecneunsaor TO3HIHOHUPOBaHHE U ABH-
JKeHHe paGounX roA0BOK. IMeHHO oHM H3paioT XapaKTepHEIH 3BYK yKe
mpu BRAlovernH TTK, nepemernas roAOBKH A IPOBEPKH paGoToCHo-
COBGHOCTH MPHUBOAA.
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e 9AeKMPOHHbIE IAEMEHMbI AUCKOBOAA Yalle BCero
emaloTCs C ero HUKHe! CTOPOHEL. OHH BHITOAHSIOT (DYHKIMK
auH CHTHaAOB K KOHTPOAAEPY, T. . OTBEYaloT 3a NpeobpasoBanue
pOpMALMH, KOTOPYIO CYMTEIBAIOT MAH 3aITHCHIBAIOT FOAOBKH.
‘Ha puc. 3.2 nokasaHO yCTPOMCTBO AMCKeThl pasmepom 3,5". Buyrpu
TASIPA (KOpHyca) HaXOAMTCS NAACTMACCOBbIA AMCK C HaHECeHHBIM
[a HEr0 MarHUTHBIM CAOEM — MarHMTHBIA AMCK. Ha Bcex dyrasipax
i BhIDe3, 3allMIEHHEIH ArKO nepeMelaeMoi ITOPKOH A
bl AMCKa OT MEeXaHHYeCKMX IOBpeXXAeHui. [TocAe yCTaHOBKH
\CKETBI B AMCKOBOA IITOPKA aBTOMaTHYECKH CABHTAeTCs ¥ IPEAOCTaB-
eT AOCTYTI K AUCKY AASI TOAOBOK YTeHHs-3a1iCH. [TOCKOABKY caM AHCK
OSIHHO BpAIAeTCs BHYTPH (yTAPA, TOAOBKHM «IPOCMATPHUBAIOTH
06AACTh AHCKETHI, HAXOASCh IPH 3TOM B MOCTOSHHOM KOHTaKTe
e MIOBEPXHOCTHIO. AMCKeTa CHaG)KeHa OTBEPCTHEM CO CKOAb3sIed
AACTHKOBOM 3aABHIKKOM. EcAm 3aABM)KKa He 3aKphIBaeT OTBEpCTHe,
0 AMCKETa 3alMIIeHa OT 3aluCH.
MarnuTHbIe AUCKM HA3BIBAIOTCS HOCHTEASMM MH(DOPMaNUH C Ips-
AOCTYIOM, TaK KaK BCAGACTBHE BpalleHHs AMCKA C BHICOKOWH
BIO MMEeTCs BO3MOKHOCTH lepeMelaTs OA FOAOBKH UTeHHs -
imucH A106yIo ero yacTe. Takum 06pa3oM, MOXKHO HENOCPEACTBEHHO
)PaTUTECA K AI0GO#l YaCTH 3aIMCaHHBIX AGHHBIX. 3TOMY CrIocoGCTBYeT

 CnenMaAbHasi OPraHM3anus AMCKOBOM NaMATH, B COOTBETCTBHH C KO-

Koasno crenrenus

Augrep

Puc. 3.2. Yerpoictso auckeTsl paamepom 3,5"
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TOPO# MH(OPMALMOHHOE MPOCTPAHCTBO AUCKA Gopmarupyercs, T.e.
Pa3GHBACTCS Ha ONPEACAGHHEIE Y9aCTKH: AOPOKKH # CEKTOPHL.

Aoposxxoit 3anucu (Track) nasnisaercs KaXXAO€ U3 KOHIeHTpHYe-
CKHX KOACI| AHCKQ, Ha KOTOPOM 3aNHCaHBl AaHHEe. [ToBepXHOCTS AUCKa
Pa3GMBAETCS Ha AOPOXKH, HAYHHAR C BHEIIHErO KPasi, WHCAO AOPOKEK
3ABHCHT OT THNA ANCKA. AOPOXKKH HE3aBHCHMO OT KOAHYECTBa HACH~
TH(HIMPYIOTCS HOMEPOM (BHEIIHSIS AOPOXKKA HMeeT HYAEBOH HOMep).
UHCAO AOPOXKEK Ha CTaHAGPTHOM AHCKE ONPEACASETCS TAOTHOCTHIO
3anucH, T.e. oGveMoM uHpOpManuu, KOTOPBIH MOXKHO HAAEKHO Pas3-
MECTHTE Ha EAMHHIIE AOIAM TOBEPXHOCTH HOCHTeAS. AASl MATHHTHBIX
AMICKOB ONPEACACHEI ABE PA3HOBHAHOCTH IAOTHOCTH 3aITHCH — PaAHAAb-
Hasl (nonepeyHasi) ¥ AMHeHHas (npoaoAsHas). Monepeunas MAOTHOCTE
3aNMCH U3MEPSeTCs YHCAOM AOPOKEK, Pa3MEIeHHEIX Ha KOABLE AMCKa
WHPHHO# 1", @ AMHeliHast IAOTHOCTB — YHCAOM GHTOB AQHHBIX, KOTOpbIe
MOJKHO 3aIMCaTh Ha AOPOXKKE eAHHUYHOI AMHEL

Kaxaoe KOABIO AOPOXKKH Da3GMBAETCS HA y4aCTKH, Ha3HBaeMbIe
cexropamu. Ha puc. 3.3 nokasano pasGuenue MarHUTHEIX AMCKOB
Ha AOPOXKKH H CeKTOPEL. CeKTopaM Ha AOPOJKKe MPHCBANBAIOTCS HOME-
Pa, HauMHas ¢ HyAst. CeKTOp C HyAGBEIM HOMEPOM Ha KaXkAO# AOPOXKe
Pe3epBUDPYeTCs AASl MAEHTH(DHKALMM 3aMUChIBaeMON uHbOpMaLHH,
HO HE AASL XPaHeHHS AQHHEIX,

EMKOCTb AMCKETHI BEIMUCASIETCS 1O Caeayliomedt opmyae:

Emkocts Anckersi = Uncao cropon x Yncao AOPOJKeK Ha CTOPOHe x
x UHCAO CEKTOPOB Ha AOPOXKKe x YHCAO GaiiToB B CeKTope

TMA pasmepom 3,5" NpaKTHYECKH BEITeCHeHE APYTHMH HOCHTEASIMH
uHpOpMaHn.

————

o

Cextopu

Puc. 3.3. Pasbuenue MariutHoro gucka Ha ROPOXKY W CEKTOPLI NPy thopma-
TVPOBaHUN
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HAKOMUTENN HA XXECTKUX MATHUTHBIX
AWNCKAX

BIii HAKOITUTEAD Ha JKeCTKUX Auckax (Hard Disk Drive — HDD)
A co3paH B 1973 r. mo TexHoAoruu hupmer IBM 1 mmeA kopoBoe 060-
renme «30/30» (ABYXCTOpPOHHMI ANCK eMKocTBIO 30 + 30 MGaitr),
COBMAAO C Ha3BaHHEM M3BECTHOTO OXOTHUYBETO PYIKbS «BHH-
P», HCTIOAB30BaBIIEroCs Npy 3aBoeBanuyu Aukoro 3anaaa. [To sroi
(MHE HAKOTHTEAR Ha XXECTKHX AMCKaX OAYIHAH Ha3BaHUe «BHHYE-
. B 1979 r. ®.Konnep u A.IlllyrapT opraHu30BaAH MPOM3BOACTBO
IX JKECTKMX MATHAIONMOBEIX AUCKOB eMKOCTEIO 6 MGaiiT.

3.3.1. KoHCTpyKuMs U NpuHUMN AeicTBus

‘Hecmortps Ha GoAbIIIOe Pa3HOOGpasne MOAeAeH BUHYECTePOB IPHH-

I “Mﬁmﬂﬂ M OCHOBHBI€ KOHCTPYKTHBHbIE 3A€MeHThl OAHHAKOBbI.

puc. 3.4 NOKa3aHbl OCHOBHbIE SAeMEeHTEl KOHCTPYKIHH HaKOIHUTeAs
e OM AMCKE,

4-KOHTAKTHEI

Mexanu3sm npuBoAa
pasbem nuTaHnA

roAoBoK

3-xoHTaKTHB  Paivem
€ IAEKTPOHHOR passem muTaHus wHTepdeiica

CXeMO#l yIIpaBACHHS

Puc. 3.3. PastueHue MarHuTHOro aucka Ha AOPOXKY U CEKTOPs! Npu hopma-
TVpOBaHUM
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THUNOBOW HAKOMMTEAL COCTOMT M3 FePMETHYHOrO KOPIyCca (repMo-
6AOKa) M MAATE! SAEKTPOHHOrO GAOKa. B repMoBGAOKe pasMemiensl Bce
MeXaHHYeCKHe YacTH, Ha NAaTe — BCS YNPaBASIONIAs A€KTPOHMKa.
BHyTpH repMOGAOKa YCTAHOBAEH IINMMHAEGAL C OAHUM MAM HECKOABKH-
MH MarHMTHBIMH ANCKaMH, MEXAY KOTOPBIMH PaCIiOAOKEHBI TOAOBKH
9TeHHs-3anucH. [ToA HUMM PacTiOAOKeH ABATaTeAb. BAMIKe K pagbemam,
€ AeBOW MAM NPABO# CTOPOHEI OT MINHHAGAS, HAXOAMTCS NOBOPOTHEII
TIO3MIHOHEP MarHUTHEIX FOAOBOK. [To3MIMOHEp COCAMHEH C IIeYaTHO
MAGTO#H TMOKMUM AHTOMHBIM KaGeAeM (HHOTAG OAHOKMABHBIMH MPOBO-
AaMH).

TepMOGAOK 3aNIOAHSIETCS BO3AYXOM TIOA AABA@HHEM B OAHY aTMOChe-
PY- B KphIllIKax repMOGAOKOB MMEETCs ClIeLMaAbHOE OTBEPCTHE, 3aKAe-
©HHOe (PUABTPYIOIIEH IACHKOM, KOTOPOE CAYIKHT AAS IOTAOIIHHS TTHIAK.
TabapuTHEIe pa3Mepsl BUHYECTEPOB CTaHAAPTH3OBAHH! 110 NapaMeTpy,
HasbiBaeMoMy gpopmgpakmopom (Form-Factor).

ITogA0KKu MArHUMHBIX GUCKOB NEPBLIX BUHYECTEPOB H3TOTOBAS-
AMCh M3 aAIOMHHHEBOTO CIAaBa ¢ AoGaBAeHHeM Maruus. B Hacrosmee
BPeMs! B KaYeCTBe OCHOBHOTO MaTePHaAa AASI AHCKOBBIX TIAGCTHH HCTIOAB-
3yeTcsi KOMIIO3UIMOHHEI MaTePHaA M3 CTEKAA M KEPaMHKH C MaAbIM
TEeMIEepaTyPHLIM KO3(PHUIMEHTOM PaCIIUPEHHs, YTO ACAGET HX MeHee
BOCIPHAMYHBEIMA K H3MEHEHUSAM TeMIepaTyphi, GoAee MPOYHBIMA.
MarHuTHBIe AMCKH BBITTYCKAIOTCS CAGAYIOLIMX pa3mepos: 2,5"; 1,8"; 3,5".

AMCKM NIOKDHIBAIOTCS MarHUTHEIM BEM[ECTBOM — PaGOouMM CAOEM.
OH MOXeT GhITE AMGO OKCHAHBILH, AHGO Ha OCHOBE TOHKHX TACHOK.

Oxcugnblit pa6ouuil cAOl IPEACTaBASIET OGO TOAMMEPHOE NIOKpPHI-
THE C HAallOAHHTeAEM M3 OKCHAA JKeAe3a. AMCKH C TAKMM pabouuM cAoeM
OTAMYAIOTCA IPOCTHIM W HEAOPOTHMM MPOLECCOM H3TOTOBACHHS. OAHAKO
Tpebyemoe KauecTso paGoueii NOBEPXHOCTH AASl HAKOMUTeAeH GOABLIOH
©MKOCTH B PAMKaX TaKO#M TeXHOAOTHH OKa3aA0Ck IOAYYHTE HEBO3MOXKHO.
Ha cMeHy npHIAa TOHKONAEHOYHASE TEXHOAOTHSA,

mumﬁmmmnmmxmmmeefuemymmm-
Hy ¥ GoAee NPOYeH; KavecTBo ero NOBEPXHOCTH ropasao Bhime. To-
KONACHOYHAS TEXHOAOTHS! AETAd B OCHOBY IPOM3BOACTBA HaKONHUTeAeH
HOBOTO MOKOAGHHS!, B KOTOPBIX YAGAOCE YMEHBIIINTE 3a30P MEXKAY TOAOB-
KaMH ¥ [IOBEPXHOCTAMH AMCKOB A0 0,05...0,08 MKM H, CAEAOBaTeABHO,
TIOBBICHTH IAOTHOCTb 3aITHCH AQHHBIX.

ToroBKu WmeHUR-3aNUCU IPEAYCMOTPEHE! At KaXKAOH CTOPOHEL
Aucka. Koraa HaKonmuTeAb BEIKAIOYEH, TOAOBKH KacaloTcst AucKa. [Tpu
PacKpyYHBAaHHM AHCKOB BO3PACTaeT a3POAHHAMHYECKOE AABACHHE BO3-
AyXa Ha FOAOBKH, YTO IIPHBOAHMT K MX OTPBIBY OT PaGO4HX NOBEPXHOCTelH
AMCKOB. Hem GAMIKe PacrioAaraeTcsi FOAOBKA K IOBEPXHOCTH AMCKa, TeM
BHIIlIe AMIAMTYAQ BOCIIPOM3BOAMMOTO CHTHAAA.

e bi 1980-X IT. B HAKOMUTEASIX Ha JKECTKMX AMCKaX HCTIOAb-
geppumosbie rorosku. Ha cveny um npuman MIG-roAOBKH
} — Metall in Gap) — rOAOBKHM C METaAAOM B 3a30pe, YTO IO3BO-

MCIOAB30BaTh HOCHTEAM C PaGOuMM CAOEM Ha OCHOBE TOHKHX

oK. Bce Bospacraomme TpeGOBaHUA K €MKOCTH JKECTKHX AHCKOB
i K TIOSBAGHHIO MOHKONAEHO4YHbIX roAoBoK (TF — Thin Film).
eMEle C IOMOIIBIO 3THX FOAOBOK Ha paGouelt IOBepPXHOCTH
YHACTKH OCTATOYHOI HAMATHHYEHHOCTH HMEIOT YeTKHe IPaHMIb],
O MPHBOAHMT K BBICOKOH MAOTHOCTH 3aITHCH AAHHEIX. B pesyasrare
iilIero COBepIIeHCTBOBAHMSA KOHCTPYKIMH ¥ XapaKTepHCTHK

OTAGHOYHBIX TOAOBOK TIOSIBHAMCEH MATHUMOPE3UCMUBHbIE TOAOBKU

CTBe HaKOMHMTEAeH Ha JKeCTKHX AMCKax 3,5".
U3M NPUBOGA rOAOBOK 0GECTIeYHBaeT nepeMelieHne roAOBOK
T LeHTPa ANCKOB K KpasM M (DaKTHUECKH ONPeAeAseT HAAeKHOCTh

{OMUTEAs], eT0 TeMIIepPaTypPHYIO CTaGHABHOCTb M BUOPALHOHHYIO
TOHuMBOCTD. BCe CyIECTBYIONMe MeXaHH3MBI PHBOAA TOAOBOK
), AGASTIOTCS Ha ABa OCHOBHEIX THIIA: C IIArOBBIM ABUTaTeAeM H 110~

DKHO#M KaTyIIKOM.
'V HakonuTeAel ¢ MPUBOAOM Ha IIaroBOM ABHTaTeAe CPeAHee BpeMst
Na K AAHHBIM 3HAYMTEABHO GOABINE, YeM Y HaKOMHTeAe# ¢ mpu-
OM Ha MOABHIKHOM Karyiuke. [To 3To# npudMHe NTPHBOA C IAroBbiM
eM HallleA OCHOBHOE NIPHMEHeHHEe B AUCKOBOAAX AAS FHOKMX
BIX AUCKOB H B HAKOMMTEASX Ha JKECTKHX AMCKaX HeGOABIION
. B OTAWYMe OT CHCTeM C MIarOBBIMH ABHTaTeASMH B NIPHBOA
BYDKHOM KaTYIIKO# MCTIOAB3YeTCS SAeKTPOHHas obpaTHas CBSI3b
TOYHOTO ONPEAGACHHS MECTOTIOAOKEHHUS TOAOBOK H KOPPEKIMH ero
HOCHTEABHO AOPOKEK. B pesyAbTaTe MeXaHH3M OKa3kiBaeTcst GhiCTpo-
HCTBYIOLIMM M HE CTOAB ITyMHBIM, KaK IPHBOA C LIaroBLIM ABHTATEAEM.

AMCKH MMeIOT (PyHKYUI0 aBMOMAMU4ECKol NAPKOBKU, T.e. NPH
oueHMHM M BeIKAIOYeHHH [TK rOAOBKM yCTaHaBAMBAIOTCA MO Mepe
GXOAMMOCTH Ha ONPEACACHHBIN, Jalle BCero MOCAGAHHH IMAHHAD.
DM IIapKOBKE TOAOBKH aBTOMATHYeCKH GAOKMPYIOTCS, H MX AAABHEN-
asi paboTa HEBO3MOXKHA.

Asurameas npuBoga gucKoB IPUBOAMT NAKeT AMCKOB BO BpallleHHe,
'CKOPOCTB KOTOPOTO B 3aBMCHMOCTH OT MOABAM HAXOAMTCS B TIpeAeAax
3600... 10 000 06/mun, pocTrrasi 15000 06/MHH B OTAGABHEIX MOAEASIX.
JKecTKuit AMCK BpaIlaeTcsi HelPePLIBHO AQKE TOTAQ, KOTA@ He IPOMCX0-
AuT oGpaleHus K HeMy, IO3TOMY BUHUECTeP AOAKeH GbiTh YCTaHOBACH
TOABKO BEPTHKAABHO MAM TOPH30HTAABHO.

IMewamnas naama ¢ 3A€KMpPOHHOI cXeMoll ynpasAeHUs ¥ npoune
Y3AKI HAKOTIATEAS (AMIeBasi IaHEeAb, IAEMEHTh KOH(HUIypalun 1 MOH-
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T@XKHBIE ACTaAM) ABASIOTCS CheMHBIMH. Ha neyaTHo# naaTe MOHTHPYIOT-
Cst 9AEKTPOHHEIE CXeMBI YIPaBACHMS ABUTATEAEM M IPHBOAOM FOAOBOK,
cxXeMa M 0GMeHa AQHHBIMH C KOHTPOAAepoM. MHOTA@ KOHTpOAAED
YCTaHaBAMBAeTCS HENOCPEACTBEHHO Ha 3TOJ MAaTe.

AAst BUHYECTePOB CO CKOPOCTHIO Bpamenusi A0 5000... 7 000 06/mux
TPHHYAHTEABHOIO OXAXKAGHHS He TpeGyercs. OAHAKO AAS IIOBBIILIEHHS
HAAEKHOCTH PaGOTE HCIOAB3YIOT AOTIOAHHTEABHBI BEHTHASTOP, 06e-
CHeYHBAIONIUA OXAKACHHE NAATHI KOHTPOAAEPA M FePMOBAOK.

3.3.2. OcHoBHbIE XapaKTepUCTUKM

OCHOBHEIMH XapaKTePHCTHKAMH HAKOIHTEeAeH Ha JKeCTKUX AUCKAX,
KOTOpBIE CAGAYeT IPHHHMAThL BO BHUMaHMe IIPH BHIGOpPe yCTPOHCTBa,
ABASIIOTCS @MKOCTh, GRICTPOAEHCTBHE 1 BpeMs Ge30TKa3HOM paboThL.

EmKocmp BuH4eCMeEpPa ONPEACASeTCS MAKCHMAABHBIM 0GHEMOM
ABHHBIX, KOTOPEIE MOXKHO 3allHCaTh Ha HOCHTeAb. PeaAbHas BeAMYHHA
©MKOCTH BHHYECTepPa AOCTHIaeT HeCKOABKO AeCATKOB TepabaiToB.

Tporpecc B 06AaCTH CO3AAHMS M NPOM3BOACTBA HAKOIMHTEAEH
Ha JXeCTKHX AMCKaX NPHBOAMT K TOMY, YTO €KerOAHO MAOTHOCTh 3alMCH
(M COOTBETCTBEHHO €MKOCTB) YBEAHUHBAETCS NPUMEPHO Ha 60 %.

Cpegnee Bpema noucka (average seek time) — ycpeanennoe
BpeMs, KOTOpoe HeOGXOAMMO AASi YCTAHOBKM FOAOBOK Ha CAy4ailHO
3aAAHHYIO AOPOXKKY AUCKa. CpeaHee BpeMsi IOMCKa MMeeT TeHACHITHIO
YMEHBIIATECA C YBeAMYEHHEM eMKOCTH HAKONMTEeAs, TaK Kak [OBhI-
aeTcs NAOTHOCTh 3allMCH H YBEAHYHMBAETCH YHCAO ﬂOBerHDCTeﬁ.
B cepeaune 2015 r. cpeAHee BpeMsi IOMCKa BUHYECTEPOB COCTABASIAO
3..12 mc,

Cxopocms nepegauu ganrbix (Maximum Data Transfer Rate — MDTR)
3aBHCHT OT TAKMX XapaKTePHCTHK BHHYECTEpa, KaK YHCAO GaiToB
B CEKTOpe, YHCAO CEKTOPOB Ha AOPOXKKE, CKOPOCTh BPALeHHs AHCKOB,
M MOXKeT GhITh paccyMTaHa 1o opmyae

MDTR = SRT - 512RPM/60 (Gaiir/c),

rae SRT — 9MCAO CeKTOpOB Ha AOpoXKe; RPM — CKOpoCTs Bpamienus
AMCKOB, 06/MUH; 512 — YHCAO GaiiTOB B CEKTOpe,

Bpema Gesomxa3sHoill pabombl ANS HAKONHTEAETT onpeaeAsieTcs
PacYeTHLIM CPEAHECTaTHCTHYECKHM BpeMeHeM MeXXAy oTKasamu (Mean
Time Between Failures — MTBF), xapaKTepu3yiouusm HaAexHOCTh
YCTPOHCTBA, YKa3LIBALTCS B AOKYMEHTaIMH 1 AOCTHTaeT 1,4 MAH 4.

TToA0GHO AMCKeTaM, JKeCTKHI AHCK ACAMTCS Ha AOPOXKKH M CeKTOpHI,
KaK 10Ka3aHo Ha puc. 3.5. Kakaas AOPOKKa OAHO3HATHO OTIPEACATETCS

Aopoxa |

Toaoska 0
Toaoska |

Toaoska 2
Toaosxa 3

Toaoska 4
Toaosxa 5

3.5. PasbueHune XecTKOro aucka Ha AOPOXKM W CEeKTOPbI

[ePOM TOAOBKH H IOPSAKOBEIM HOMEPOM, OTCYHTHIBAEMBIM Ha AMC-
OTHOCUTeABHO BHEIIHero Kpas. HakonuTeAb COAePIKHT HECKOABKO
CKOB, PAaCNOAOKEHHEIX OAWH HaA APYTHM; MX Pa3OHeHHs MAGHTHY-
1. [T05TOMY NIPMESTO PACCMATPMBATh NAKET JKECTKUX AMCKOB B BUAC
MHAPOB, KaXKABIH M3 KOTOPBIX COCTOMT W3 QHAAOIHYHBIX AOPOJKEK
§a IOBEPXHOCTSAX K&XKAOTO AHCKA. CeKTOPbI MACHTH(HIMPYIOTCS CBOUM
IOPSIAKOBEIM HOMEPOM OTHOCHTEABHO Hauara AOPOXKH. Hymepauus
OPOB Ha AOPOKKE HAYHHAETCS C eAWHHIIbI, @ TOAOBOK M IHAMH-
POB — C HYAS.

Yncao ceKTopos MoXeT GuiTh 17...150 B 3aBHCHMOCTH OT THINIA Ha-

maTeas. KaXablil CeKTOP COAEPIKHT AAHHBIC i CAYKeGHYIO HHpOD-
[ . B HavaAe KakKAOTO CEeKTOpa 3alMChIBAeTCH 3aroAOBOK (Prefix
ion), IO KOTOPOMY OMPEAEGASIeTCS HaYaA0 CeKTOpa M ero Homep,
B KOHIIe cexTopa (Suffix Portion — 3aKAIOY€HHE CEKTOPa) COACPIRHUTCS
POABHAs CyMMa, HeOGXOAMMAsi AASl IPOBEPKH [IEAOCTHOCTH AGHHEIX.
[@KAY 3arOAOBKOM M 33KAIOYEHHEM CEeKTOPa pacrmoAaraercs obaacts
x 06BeMom 512 Gaitr (Arst DOS). Takum 06pasoM, 3anmck HEGOpP-
M Ha AOPOKKaX OCYIIeCTBASIETCS GAOKaMH 1O 512 GaiT.
YHCAO AMCKOB, TOAOBOK M AOPOJKEK BHHYECTepa H3MEHHTh HeBO3-
% 0, IOCKOABKY OHM ONPEACASIIOTCS H3TOTOBUTEAEM B COOTBETCTBHH
€ 3aAQHHBIMH CBOMCTBAMH 1 Ka4€CTBOM AMCKOB. YHCAO CEKTOPOB Ha AMC-
e 3aBHCHT OT METOAA 3alIHCH, & IAOTHOCT — OT HOCHTEAS!: YeM BhIlue
eCTBO MaTePHaAa AMCKa, TeM MAOTHee MOTyT GbiTh 3aIiCaHbl Ha HeM
Aannsle. BungecTepsl copepxar A0 150 CeKTOpOB Ha AOPOXKKe.

O6mumit 06bem namst HDD paccuuThiBaeTcst 1o opMyAse

V= CHS- 512 (Gair),
TAe C — UHMCAO IMAMHAPOB; H — YHCAO TOAOBOK; S — YHCAO CEKTOPOB.
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QopMaTHpoBaHHe BHHYECTEPa NOAOGHO (HOPMaTHPOBAHUIO AMC-
keThl. [Ip 9TOM HY)XHO NPHHMMATL BO BHHMaHHe, 4TO B NpoLecce
(hopMaTHPOBaHKs BCe AGHHBIE HA BUHYECTepe TePSIOTCS, IOITOMY ph
nepe)oOpMaTHPOBAHMH BUHYECTEPA CACAYeT COXPAHHTE HEOGXOAUMBIE
AQHHBIE Ha ADYTOM HOCHTeAe.

AarbHeiilee COBEPUICHCTBOBAHHE XaPAKTEPHUCTHK JKECTKHX MarHHT-
HBIX AHCKOB IPOM3BOAMTEAH BUAAT B HCTIOAB30BAHHMH HOBBIX TEXHOAO-
THi, B TOM YHCAE M HAHOTEXHOAOTHIA,

3.3.3. NHTepdeiicb XecTknx AMCKos

Hrmepgeiic — KOMMYHHKAIMOHHOE YCTPOHCTBO (HAH IPOTOKOA 06-
MEHa), TO3BOASIIONIIee OAHOMY YCTPONCTBY B3aMMOAEHCTBOBATE C APyrUM
M YCTAHABAMBATHL COOTBETCTBHE MEXKAY BEIXOAGMH OAHOTO YCTPOWMCTBa
| BXOAaMH Apyroro. OcHoBHas yHKuus nHTepdeiica HDD — nepepaua
AQHHBIX U3 BErMHCAHTeAs [TK B HakomHTeAb M 0GparHO. [ToAyunan pac-
NPOCTPaHEeHHe HEeCKOABKO OCHOBHEIX THNIOB MHTepdeiicos: IDE, SCSI,
SAS, SATA USB, Thunderbolt.

SCSl (Small Computer System Interface) — napareAsHEt HETepgeiC
AASL IOAKAIOYEHMS PA3AMYHEIX YCTPOWMCTB (OT JKECTKMX AUCKOB M OII-
THYECKHX PHBOAOB AO CKaHepOB M NpuHTepoB). Bepcus unTepdeiica
Ultra-320 SCSI 06AaaaeT npornycKHOM CrocoGHOCTBIO A0 320 M6/c. Ans
TOAKAIOYEHHS YCTPOHCTB MCHIOAB3yeTcst 50- i 68-KOHTaKTHEIH KaGeAs.
B nocaeannx sepcusax SCSI ucnoassyercs 80-KOHTaKTHBIE pasbeM.
O6krunas cepa npumenenns SCSI-AUCKOB — CepBepH, BHCOKONPO-
H3BOAMTeAbHEIe paGoune cranuuy, RAID-maccusel [TocTenenHo Bul-
TecHseTcs uHTepgeiicom SAS.

SAS (Serial Attached SCSI) — nocaeAoBaTeAbHEI! HETePEIC, TPH-
mepmnit Ha cvery SCSI. Texuuueckn Goaee coBepuieHeH u Goree
GuicTp (A0 600 M6/c). CymecTByeT HECKOABKO PA3AMYHEIX BAPHAHTOB
pasbeMoB SAS. Mnrepderic SCSI nenoassyer o6uryio muHy, noatomy
C KOHTPOAAEPOM OAHOBPEMEHHO MOJKeT paboTaTh TOABKO OAHO yYCTPO#-
€TBO. SAS 3a CYeT PeaAH3AIMN BEACACHHBIX KAHAAOB AHIIEH 3TOTO He-
Aoctarka. B otamume or SATA Goaee HapekKeH, HO CTOMT CYLIECTBEHHO
AOpoXe u norpebasier Goabe 3Hepruu. B otanume or SCSI umeer
PasbeMBl MEHBILIErO PasMepa, 4TO O3BOASET HCNIOAL30BaTh HAKOITHTEAN
TUNopasmepa 2,5 AloiMa.

SATA (Serial ATA) — mocAeAOBaTeAbHBIH uHTepdeic AT oA~
KAIOYeHHS HakonureAeit Aanubix. [Nepsas Bepcus SATA revision 1.x
(SATA/150) 06AaAaAa TEOPETHYECKOH CKOPOCTBIO nepeAaYH AGHHBIX A0
150 M6/c, mocaeansisi — SATA rev. 3.0 (SATA/600) — oBecrneunsaer

MyCKHYIO ciocoGHOCTS Ao 600 M6/c. B cpepreM SATA-AMCKH B ABa
3a GBICTPEe CBOMX NPEALIECTBeHHHKOB.
USB (Universal Serial Bus) — TIOCA€AOBaTeAbHbI MHTePGEHC AAS

auM AQHHBIX PA3AMYHBIX YCTPOHCTB. [10 OAHOM IMHe NepeAaoTes
gele U nuTanue. USB-ycTpoiicTBa MOTYT He MMeTh COGCTBEHHOTO

a MUTaHWs: MAKCHMaABHas CHAa ToKa — 500 MA aast USB 2.0

AMCKH THTOpa3Mepa 1,8 u 2,5 AjoiiMa noayuaior nuranue no USB-
6eAio; 3,5-A101iMOBEIE BHELIHHE AMCKH yXe TPeGyIOT OTAEABHOro
AOKa muTaHus. HeCMOTpS Ha TO YTO BHEIUHMI AMCK MNOAKAIOYAETCS
e3 pasbeM USB H MO3UIMOHKPYETCS KaK «KeCTKHH AUCK USB HDD»,
yTPH YCTPONCTBA HAXOAATCH OOBIYHELA BUHUecTep SATA u cnenu-
HEIN KOHTpOAAep SATA-USB.

'USB upesBhI4aitHo pacnpocrpases. HanGoaee pacnpocTpaseHa sep-
USB 2.0. Craupaprom cranosurcst # USB 3.0. PeaabHast CKOPOCTE
B 3.0, KaK MOKa3bIBAIOT TeCTH — A0 380 M6/c.

Thunderbolt (paree ussecmnbiil Kax Light Peak) — nepcrieKTHBHBIA
HTepdeiic A MOAKAIOYeHNs nepudepuitabix ycrposicTs K IMK. Pas-
-aH (upMmoit Intel Ast 3aMeHsl HHTEPGeFicoB, Takux kak USB, SCSI,
'SATA u FireWire. IToaaepxusaetcst pupmoit Apple.
~ CKOpOCTB nepeAays AGHHBIX — A0 10 TGHT/C, MaKCHMaABHAs AAHHA
pﬁeu — 3 M. BO3MOXKHEI OAHOBPEMEHHOE CORAHHEHHE CO MHOKECTBOM
Ycrpoﬁcra, TIOAAGPKKa Pa3HEIX IPOTOKOAOB.

HAKOMWUTEN HA KOMMNAKT-AUCKAX

AAst pelieHHs LIMPOKOro KpyTa 3aAay HH(OPMATH3AIUH HCTIOAL3Y-
| JOTCS CAGAYION[HE ONTHYECKHEe HAKOMHTeA HH(OpMAIHH:

‘s CD-ROM (Compact Disk Read-Only Memory) — 3anoMHHaiommue
YCTPONCTBa TOABKO AASE CIMTHIBAHUS C HUX HH(OpMALmH;

= CD-WORM (Write Once Read Many) uau CD-R (CD-Recordable) —
3aNOMMHAIONINME YCTPOMCTBA A CYMTHIBAHNS ¥ OAHOKPATHOW 3amit-
cu uHGopManuy;

CD-RW (CD-Re Writable) — 3anoMHHAIONIHE YCTPOHCTBA AASL CUH-
THIBAHMA X MHOTOKDATHOM 3alTHCH HHPOPMALHH;

MO — MarHMTOONTHYECKHe HAKOINHTeAH, Ha KOTOphle BO3MOXHA
MHOTOKpaTHas 3amnMch.

TIPUHIAI AGHCTBUS BCEX ONTHYECKUX HAKOMHTeAeH uHpopManuu
OCHOBAH HA Aa3epHO TEXHOAOrHH. Ayd Aa3epa HCTIOAB3YeTCS Kak AA
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3aMMCH Ha HOCHTEeAb HH(OPMALMH, TAK U AASL CYMTHIBAHHMS DaHee 3amu-
CaHHBIX AGHHBIX, U SBASIETCS, 10 CYTH AGAA, CBOCOGPa3HEIM HOCHTEAM
uHpOpMANHH,

3.4.1. CD-ROM-Hocutenu 1 npusogbi

CD-ROM — komnakT-pAuck (CD), npeAHa3HaYeHHEIH A\ XPaHeHUs.
B {UPOBOM BHAE IPEABAPHTEABHO 3aIHCAHHON Ha HEro HHGopMaHuH
M CYMTBIBAHNSA €€ C IOMOIIBIO CIIeUAABHOTO YCTPOHCTBA, Ha3kIBaeMOTO
CD-ROM-driver, — AMCKOBOA@ AASl YTEHHS! KOMIIAKT-AMCKOB.
Hcropus cospanus CD-ROM nauunaercs ¢ 1980 r., koraa hupMsl
Sony u Philips 0GBbeAMHNAY CBOH YCHAMSL 110 CO3AAHHIO TEXHOAOTHH
3aIHCH U IPOU3BOACTBA KOMIIAKT-AUCKOB C HCIIOAB30BAHHEM AA3€POB.
Hauunas ¢ 1994 r., AnckoBoAsl CD-ROM cTaHOBATCS HEOTEEMAGMOIT
4acThIO CTaHAApTHO#M KoH(urypanuu [MTK. Hocurerem ungopmanun
Ha CD-AHCKe ABASIeTCA peAbeHAA IOAAOXKKA, Ha KOTOPYIO HaHECeH
TOHKHMil CAOH OTPa)kaiomero CBeT MaTepuaa, Kak MpaBHAO, AAIO-
MHHHS.
3anmuch nHGOPMALMH Ha KOMIIAKT-AMCK IIPEACTaBASeT coGOoit pouecc
(popmupoBanus peabeda Ha OANOXKKE ITyTEM «IPOXKHTAHHMSA» MUHH-
QATIOPHBIX IITPHXOB-IHTOB Aa3ePHBIM AydoM. CuuThiBaHHe HH(DOPMa-
LMK DPOH3BOAMTCSH 3a CYET PErMCTPAIlMM Ayda Aa3epa, OTPaXKeHHOro
oT peabeda NOAAOKKH. OTPaXKaloUMi yIacTOK MOBEPXHOCTH AHCKa
AQeT CHTHAA «HYAb», @ CHTHAA OT INTPHXAa — «EAMHHMILY». XpaHeHHe
AaHHBIX Ha CD-AMCKaX, KaK ¥ Ha MarHMTHBIX AHCKaX, OpraHH3yeTcs
B ABOMYHO¥M hopme.
Tpouecc usrorosrenns CD-AHCKOB BKAIOYA€T HECKOABKO 3TaloB:
® Ha MepBOM 3Tane CO3AAeTCs HHPOPMaUOHHEIH (DaiA A IOCAGAY-
1ol1eil 3aMCH Ha HOCHTEAB;
® Ha BTOPOM 9Tane C NOMOIIBIO Ayda TOAYTIPOBOAHMKOBOTO Aa3epa
MPOU3BOAMTCS 3aITHCh HH(POPMALMH Ha HOCHTEAB, B Ka4eCTBe KOTO-
POT0O MCMOAB3YETCS CTEKAONAACTHKOBEINH AHCK C IOKPHITHEM U3 (o-
TOPe3UCTHBHOTO MaTepuara. MH(poOpManus 3amuchiBaeTcss B BHAe
TOCAEAOBATEABHOCTH PACINOAOKEHHEIX 10 CIHPAAM YTAyGAeHHi
(mTpuxoB), Kak nokasaHo Ha puc. 3.6. TyyGuHa KaXkAOro mITpHXa-
nuTa (pit) pasra 0,12 MKM, WIMPHHA (B HANPABACHWH, TIEPIEHAMKY-
ASIDHOM TIAOCKOCTH pHcyHKa) — 0,8...3,0 MkM. OHM pacnOAOKeHs!
BAOAB CIIMPAABHOM AOPOXKKH, PacCTOSIHHE MEXAY COCEAHUMH BHT-
KaM# KOTOPO# cocTaBAsieT 1,6 MKM, 4TO COOTBETCTBYeT HAOTHOCTH
16 000 BuTKOB/AK0#M (625 BUTKOB/MM). AAMHA IITPUXOB BAOAB AO-
POoXxky 3anucy KoaeGaercs or 0,83 A0 3,1 MKM;

3.6. leomeTpUeCcKie XapaKTepPUCTUKK KOMNEKT-aucKa (a) v ero nonepey-
oe ceqerve (6)

| Ha CAeAyION[eM JTane IPOH3BOAATCH IPOSBACHHE (POTOPEIUCTHBHO-
" O CAOS M METAANM3AIHS AMCKA.
M3roTOBAEHHBIH 0 TAKOM TeXHOAOTHHM AUCK Ha3hIBaeTCsi MacTep-AuC-
. AASL THPaKMPOBaHHs KOMIAKT-AMCKOB C MacTep-AMCKa METOAOM
hBAaHOIAACTHKH CHMMAeTCs HeCKOABKO paGounx Komuit. Pabouue
M NMOKPHIBAIOTCS GOAe MPOYHBIM METAAAMYECKHM CAOeM (Hampu-
P, HUKeAEM), 4eM MacTep-AMCK, H MOTYT HCTIOAB3OBATECA B KauecTse
aTpuIl AAS THPAXKHPOBaHUS CD-AMCKOB AO 10 THIC. IWIT. C KAXAOK
arpuiisl. THPaKHPOBAHME OCYIIECTBASETCS METOAOM Topsdeit mraM-
IOBKH, II0OCA@ KOTOPO# HH(OPMALMOHHYIO CTOPOHY OCHOBBI AMCKA, BhI~
HEHHYIO M3 IOAMKapOOHATa, IOABEPraloT BaKyyMHOH MeTaAAM3aLMH
eM aAIOMMHHSE i AMCK IIOKPBIBAIOT CAOM AAKa. AFICKH, BEINIOAHEHHbIe
eTOAOM TOpsiuell ITAMIOBKH, B COOTBETCTBHM C NACIOPTHBIMU ARH-
obecnegnBaioT A0 10 THIC. HMKAOB 5e30MMGOYHOr0 CHHTRIBAHMS
a . Toamuna CD-pucka — 1,2 MM, Anamerp — 120 Mm. O6nem
'AGHHEIX, PaCIIOAAraeMEIX Ha CTAHAQPTHOM 5-AIO/MOBOM AHCKE, COAep-
JKHT A0 800 MGaiT uH(pOpPMaLHH.
" Tpusop CD-ROM COAGPXKHAT CACAYIOUIHE OCHOBHBIE (DYHKIHOHAAR-
HBIE Y3ABL
3arpy3oYHOe yCTPOHCTBO;
ONTHKO-MeXaHHYeCKHit GAOK;
CHCTeMBI YIIpaBACHHS IPUBOAOM H aBTOMATHYECKOTO PETyAMPOBAHHS;

YHUBEpCAABHBIH ACKOACD 1 HHTepheNCHEI! GAOK.

o |
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Ha puc. 3.7 nokasaHa KOHCTPYKIUsi ONMUKO-MEXAHUNECKOTO GAOKA
npusoga CD-ROM, KOTOpEIil paGoTaeT CAGAYIOIMM 06pa3oM. DAEKTpo-
MEeXaHHYeCKHI IPUBOA MPUBOANT BO BPAIeHHE AMCK, OMeIeHHEIH
B 3arpy304Hoe YCTporcTBo. ONTHKO-MeXaHHYeCKuit GAOK oGecneynsaer
niepeMeleHHe ONTHKO-MEXaHHIEeCKOl T'OAOBKH CYMTBIBAHMUS 10 PaAu-
YCY AMCKa ¥ CYMTHIBaHKe MH(popMauun. [TOAYIPOBOAHMKOBHI Aasep
reHepUpyeT MAAOMOIHEI! HH(PaKpaCHBII AyY (THIOBast AAMHA BOAHE!
780 uM, MOmHOCTL H3Aysenns 0,2... 5,0 MBT), KOTOpHIi nonaaaer Ha pas-
AEAHTEABHYIO IPH3MY, OTPaXKaeTCs OT 3epKaAa # POKyCHPYETCst AMH30#
Ha [0BEPXHOCTH AMCKa. CepBOABHTATEAD 110 KOMAHAAM, IOCTYTAIOMHM
OT BCTPOGHHOTO MHKPONPOLLECCOPa, NepeMeniaeT NOABHKHYIO KapeT-
Ky C OTPakakouM 3ePKaAOM K HYXKHOM AOPOXKKE Ha KOMIAKT-AUCKe.
OTpaxkeHHBIH OT AUCKa AyY (DOKYCHDPYETCSi AMH3OM, PaCIOAOKEHHOI
TIOA AMCKOM, OTPaXkaeTcsi OT 3ePKaAa  MONAaAAeT Ha PasACAHTeABHYIO
TpH3My, KOTOPast HaNpPABASIeT AyY Ha BTOPYIO (POKYCHPYIOIIYIO ARH3Y.
Aanee Ay nonapaet Ha GOTOAATUHK, IPe0GPa3yIONIHil CBETOBYIO SHEp-
THIO B IAEKTPHYECKHE HMIYALCH. CHIHAABI C POTOAATYHKA MOCTYNAIOT
Ha yHUBEPCaAbHBIN AEKOAEP.

Cucmemsl GBMOMAMUYECKOTO CAEKERUS 30 NOBEPXHOCMbIO GUCKA
M AOPOXKKH 3aIMCH AQHHEIX 0GECeYHBaIOT BEICOKYIO TOYHOCTb CUHTEI-
BaHUA MHpOpManuK. CUrHaA ¢ (POTOAATYMKA B BHAE IIOCAGAOBATEeAb-
HOCTH HMITYABCOB NOCTYTIA€T B YCHAMTEAB CHCTEMBI aBTOMaTHYeCKOTO
PEryAMPOBAHHS, TAE BBIAGASIOTCS CHIHAAB! OIIMGOK CAEKeHHs. DTi
CHIHAAB! MOCTYNAIOT B CHCTEMbl aBTOMaTH4ECKOTO PeryAHpPOBaHHUS:
(oKyca, PaAMAABHON IOAGYH, MOUIHOCTH M3AYYEHHS Aa3epa, AHHEHHOM
CKOPOCTH BpaleHUs AMCKA.

Cepsopsirarers  3epkaro gwp

Puc. 3.7. KOHCTPYKUMA ONTUKO-MeXaHu4eckoro 6noka npusoga CD-ROM

BepcaAbHblil geKogep IPeACTaBASeT coGOM poLeccop AAs o6pa-
i CUTHAAOB, cuMTaHHEIX ¢ CD. B ero cocraB BXOAAT ABa AGKOAEPa,
MBHOE 3allOMMHAIOIee YCTPOHCTBO M KOHTPOAACD YIIPaBACHHS
epom. [TpiMeHeHHe ABOIHOTO AGKOAMPOBAHHS AQeT BO3MOKHOCTb
OBHTB NOTEPSAHHYI0 HH(pOpMAIHIo 0GbeMoM A0 500 Gaitt. One-
3aNOMHHAIONIee YCTPOHCTBO BEIMOAHSAET (PyHKIuIO GydepHoit
a KOHTPOAAEP YTIPAaBASIeT PeXXHMMaMH HCPAaBACHHS OMHGOK.
- Mumepgetichpiil GAOK COCTOMT M3 IIpeoGpa3oBaTeAst HH(POBLIX AaH-
X B @HAAOTOBEIe CHTHaABI, (PMABTPa HIKHMX HacTOT M MHTepgeiica
CBSI3H C KOMITbIOTEPOM. [TpH BOCTIPOM3BEAGHHH ayAHOMH(OpMAaIH
npeo6pasyeT 3aKOAWPOBAHHYIO HH(OPMALIHIO B aHAAOTOBAIH CHT-
KOTOPEIH IIOCTYTIAeT Ha YCHAMTEAB C aKTHBHBIM (DMABTPOM HH3KHX
a M AdAee Ha 3BYKOBYIO KapTy, KOTOpasi CBA3aHa C HayUIHHKaMU
AM aKyCTHYECKHMHU KOAOHKaMH.
06oit CD-ROM, copepkaiuil TEKCT H rpadudeckne AaHHEIe,
10~ MAH BUACOMH(OPMALIHIO, OTHOCHTCS K KaTeTOPHH MyABTHMEAHA.

3.4.2. HakonuTenu c 0AHOKPaTHOM 3anucbio
CD-WORM/CD-R v MHOroKpaTHO# 3an1cbio
nHcopmayun CD-RW

Hakonuteau CD-WORM (Write Once Read Many) uau CD-R (CD-
lecordable) 0GecieYMBaIOT OAHOKPATHYIO 3aIUCh MH(OPMALHH Ha AUCK
i TTOCAEAYIOIIee MHOTOKPATHOe CYMTHIBAHUE 3TOH HH(OPMALHH, B TO
st Kak HakomuTeAn CD-RW (CD-Re Writable — mnepesanuchIBaio-
1) TO3BOASIIOT OCYIIECTBASIT: MHOTOKPATHYIO 3allMCh Ha ONTHYECKHE
K3

AAst 0GHOKPAMHOIl 3aNUCU UCTIOAB3YIOTCS AUCKH, TPEACTaBASIONIHE
0¥ OOBIYHEIN KOMIAKT-AMCK, OTPakaloOIMi CAOH KOTOPOTO BBITIOA-
€H, KaK PAaBMAO, M3 30A0TON HAM CepeGPAHOM MAeHKH. MexXAy HHM
H OAMKapOOHATHONM OCHOBOW PACNOAOXKEH PEerHCTPHPYIOUMH CAOH
ic. 3.8), BRIMOAHEHHBI W3 OPraHUYeCKOro MaTepuana, TeMHeIOero
HarpeBaHHH. B mporecce 3anmMcH Aa3epHBIH AyY, AAMHA BOAHBI
'KOTOpOTO, KaK M IPH YTEHHH, COCTaBAsieT 780 HM, @ HHTEHCHBHOCTE
oAee yeM B 10 pa3 GoAble, 4eM HHTeHCHBHOCTL Aa3epa NpH YTeHHH,
HarpeBaeT OTAGABHBIE YYaCTKH PErHCTPUPYIOLIETO CAOSI, KOTOPHIe TeM-
€I0T M PaCCeMBAIOT CBET, 06pa3ys y4acTKH, NOAOGHsIe mutam. OAHAKO
aXalolas CriocOGHOCTH 3ePKAALHOTO CAOS H 4eTKOCTh uToB y CD-R
e, uem y CD-ROM, H3rOTOBAGHHBIX IPOMBIIIACHHEIM CTIOCOGOM.
B nepesanucsiBaembix CD-RW persCTpHpYIOUIMii CAOH BEITOAHEH
OpraHHYeCKHUX COCAMHEHHH, H3BECTHBIX MOA HA3BAHMAMY HAHMH
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CD-ROM
Puc. 3.8. CrpoeHme pguckos CD-ROM v CD-R/CD-RW

CD-R/CD-WR

(Cyanine) n praronmanun (Phtalocyanin), xotopsie uMeloT cBOiiCTBO
HM3MEHATE CBOe (ha30Boe COCTORHME C aMOPGHOTO Ha KPHCTaAAHYEeCKOe
M 06paTHO NOA BO3AEHCTBHEeM AasepHoro Ayda. Takoe uameHeHue da-
30BOrO COCTOAHHS CONPOBOKAACTCH HIMEHEHHEM MPO3PAYHOCTH CAOS.,
Tpu narpesanuu AasepHiM Aywom Brime HEKOTOPO¥ KPHTHYeCKO#
TEMIEPATYPE! MaTePHAaA PETHCTPHPYIOWIETO CAOS TIEPEXOAHT B amopg-
HOE COCTOHME H OCTAETCH B HeM NIOCA OCTHIBAHKS, a IPH HarpesaHuu
AO TeMUEPATYPhI 3HAYMTEABHO HIKe KPHTHYECKOH BOCCTaHABAMBaET
CBOE NepBOHaYaAbHOe (KPHCTaAAYEeCKOe) cocToARMe, B nepesanuceBa-
EMBIX AMCKAX PerHCTPHPYIOLIHIA CAO# OGBINHO BHIIOAHSETCS M3 30A0Ta,
cepeGpa, MHOTAA M3 AAIOMHHHS H €10 CIIAGBOB,

Cymectsyiomue nepesanucrisaemsie CD-RW BHIA@DXKHBAIOT OT He-
CKOABKHX THICHY AO AGCATKOB THICAY IMKAOB MePe3ANHCH. Oanako
HX OTpaXalomas CNOCOGHOCTS 3HAYHTEABHO HMKE LITAMIOBAHHAX
CD-ROM u CD-R. B cBsizu ¢ ITHM A uTernst CD-RW, kak npasmuao,
TPHMEHSETCS CIeLHaAbHEIN! TPHBOA C ABTOMATHYECKOH PeryAMpOBKOi
YCHAeHHS (oTonpHeMHMKa.

Mndopmanus sa CD-R Moxer 6urs 3anMCaHa HECKOABKHMH CIO-
cobamu. Hauboaee PacnpocTpaHeH cnoco6 3anucH AuCKa 3a OAMH
npoxop (disk-at-once), Koraa (aiia ¢ xKecTKoro Aucka 3anUChIBaeTCsH
HENOCPEACTBEHHO 3a OAHH CeaHC H AOGaBAeHHe HH(pOPMaLUK Ha AHCK
HEBO3MOXHO. B oTamunme ot atoro cnoco6 MHOTOCeaHCOBO# 3anucu
(track-at-once) nossoaser TIPOHM3BOAMTE 3aMHCh OTA@ABHBIX Y4acTKOB
(TPexoB) u nocrenenso HapamusaTe o6bemM uHpOPMaIHH Ha AHCKe,

3.4.3. Hakonurenu DVD

B 1995 r. hupma Sony B COTPYAHHYECTBE C BOCEMBIO APYTHMU up-
MaMH IPEANOKHAA HOBEII YHHBePCAABHEIH opmar 3anuck AaHHBIX
Ha CD-DVD (Digital Versatile Disk). 3ror opmar, YAOBAETBODSIIOMHiA

BaHUSM K BOCIIPOM3BEACHHIO BHACOM30GPAKeHMI U XPaHEHHIO

, IOAYYHMA aKTHBHYIO MOAAPIKKY CPeAH BEAYIIHX IIPOH3BOAH-

CD. Cospano msats popmaros DVD:

DVD-ROM — HOCHTEABL TOABKO AAS YT€HHS M XpaHeHUs HH(popMa-

u# GOABLION eMKOCTH;

DVD-BuACO — NU(POBO#t HOCHTEAL AGHHBIX AAS KHHODHAEMOB;

DVD-ayano — anaroruyes opmary CD-ayAmo, AAS XpaHEHHS HH-

(popmalu B 3BYKOBOI (hopMe;

DVD-R — poacrenHsii popmaty CD-R, oGecneyuBaer MHOroOKpar-
HOE YTeHHe IIPH OAHOKPAaTHOM 3aIuCH;

.’ DVD-RAM — nepesanuceiBaemslii Bapuant DVD, KOHKYpHpYIOmHit

¢ popmaramu DVD-RW u DVD+RW.

KauecTso n3oGpakenusi, XpaHumoro B popmare DVD, conamepumo

' KauecTBOM NMpOGeCCHOHAABHEIX cryAnmfux BHAEO3aNHUCe, NpuieMm

TaKKe He YCTyNaeT CTyAMHHOMY.

;:::l(: Ja?::o;xuom AuckoB hopmata DVD 06ycAOBAEHE! yAYU-

HHEIMH TTapaMeTpaMu paGouest moBepxHocTH Auckos. Ha puc. 3.9

MBEACHEI IaPAMETPEl IAEMEHTOB paGoueil IOBEPXHOCTH AHCKOB,

Puc. 3.9. 3nemenTsil paboyen nosepxHocTU auckos thopmaros CD u DVD

91
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sanucaHHLIX B popmatax CD u DVD. Tak xe kak u CD, Auck ¢op-
mara DVD umeer auamerp 120 mm. B npusoae DVD MCTIOAB3YeTCS
TMOAYNPOBOAHMKOBEIA Ad3€p C AAMHO#M BOAHBI M3AYUEHHS B BHAMMON
0Gaacri 0,63...0,65 MkM. Takoe CHIKeHHE AAMHE BOAHEI (110 cpaBHe-
HHIO ¢ 0,78 MKM y 066r9HOro CD-NIPHBOAG) 06€CIeYHAC BO3MOKHOCTE
YMEHBIIEHNA PA3MEPOB IITPHXOB 3aNMCH (THTOB) NPAKTHYECKH B ABa
Pa3a, a paccTosiHue MeXAY AOPOKKaMH 3anmucu — ¢ 1,6 Ao 0,74 Mxm.
310 AaeT DVD-AUCKaM YeTHIPEXKPATHYIO BMECTHMOCTD 110 CPaBHeHHIO
¢ CD. ITuTH PacnoAaraioTes No COMPAABHOM AOPOXKKE, Ha KOTOPYIO
OT NEHTPA K KPalo 3aNHCaHEl AaHHbe. EAMHCTBeHHas cnMpaAbHas
AOPOXKa M HelpephiBHOE CAGAOBAHHE OAOBKH BAOAB Hee SBASETCS
ONTHMAABHBEIM AASL 3aIIHCH M BOCIIPOM3BEACHHS TIOTOKOBBIX ayAHO-
M BHACOAQHHBIX.

Crenuduxanus DVD nossoaser cunTsiBaTh HHpOpManHIo Goree
4eM C OAHOTO cAost. HikHmit cAolt AByXCAO#HOTO AuCKa (pHc. 3.10, 6)

—
ruxerTxa AHCKa
IrHKeTxa AHCKa TMoauxapGonar
e AAre3uBHEL CAOH
loAnxapGonaT Meraanuueckii otpa-
Aaresusretit cAOi Kalouit A
M —— ?anncmae:;: caoit 2
- s (opranec:
oTpaRay i xpacuers)
loAukapGomarTbiit
| u s PAIACAHTEALHEII CAO
HOANKapGOHATHEL Tlahynpospeumsiit
P s oTpaxalouyit CAOR
FFARER Sanucusaemsi cAof |
a Ay4 Aasepa (opranmueckuit
KpacwTeas)
dmuxerxa pucxa TNIOAHKApGOHATHEI
| MoauxapGonar ok
AaresusHbIA CAOR 6
Auarextpux
PaGouit cAoj €O cMeHoi
hasooro cocrosmms
AMIAEKTPHK
t— Hiokamit
OAMKapGORaTHBII
Ayurasepa Ao

Puc. 3.10. Crpyktypa DVD-auckos:

@— DVD-ROM OAHOCTOPOHHETO OAHOCAOHHOIO; 6 — DVD-ROM 0AHOCTOPOHHETO ABYX-
€AO#HOTO; B — DVD-RW

HOI 0,6 MM BHITOAHEH M3 MOAMKapGOHATHOrO MAACTHKA, B HeM
0OBaHa MHKPOCKONMYECKO# TOAUIMHEI CIIMPAaAbHAs AOPOXKKA
aMH ¥ HaHeCeHO MOAYNPO3PavHOe OTpakaiomee NACHOYHOe
ue ToAmuHoM 0,05 MrM. BTopo#t npospauHEIil cAO# co cBoeit
BHOI AOPOJKKO# BRIOAHEH M3 (DOTOIMOAMMEpa ¥ €ro TOAUIHHA
craBAsieT 40 MKM. Aaree CAAYIOT OGBIYHEIH OTpPakalouuil CAOH
05 MKM), aATe3HOHHBIN CAO# M TIOAAOXKKA. [TOCAGAOBATeABHOE CHH-
e nH(OPMALMH C KaXKAOTO CAOS 0GecrmeuynBaeTcs 3a CUeT u3-
7 TOAOXKeHHs (oKyca. Koraa coKyCHPOBAHHEIM Aa3epHEIM
cynTEIBaeTCs MHGOPMAIKS, 3aITHCaHHas Ha TIEPBOM CAOe, pac-
eHHOM B PAyOMHE AMCKa, Ay4 6ecrpensiTCTBeHHO NPOXOAMT Yepes
3pavyHyIO MAEHKY, 06pa3syioulylo BTopoii cAoit. [1o oKoHvaHHK
st MHGOPMAIMK C IEPBOTO CAOS (hOKYCHPOBKA Ayda Aasepa
sl 110 KOMaHAE KOHTpoAAepa. Ayd (hOKyCHPYeTcs: B IAOCKOCTH
TO (HAPY’KHOTO) MOAYTIPO3PAYHOTO CAOSI, M CUHTHIBAHUE AGHHEIX
OAONKAEeTCS.
TOYKH 3PEHHs MEeXaHH4YECKOH NMPOYHOCTH O6ulas TOAmMHA
)VD-AMCKOB COXpaHeHa Takoii Xxe, kak y CD, T.e. paBHO# 1,2 MM.
T (haxT, 4TO TOAIIMHA NPO3PAYHOTO CAOS YMEHBIIMAACH A0 0,6 MM,
TPEANOKHTE ABYXCTOPOHHHE AMCKH, IIPEACTABASIIONIHE CO-
KOMOMHAIMIO H3 CKAGEHHBIX PaGOYMMHU MOBEPXHOCTSAMM HaPYXy
OAHOCTOPOHHHX AMCKOB (puc. 3.10, a).Takum o6pasoM, CTaHAAPT
D npeAycMaTpUBaeT NATh BAPUAHTOB AMCKOB, KOTOPEIE NIOAYHAIOTCS
KOMOMHAIMM YHCAG PaGOYMX CAOEB M CTOPOH M MMEIOT CAGAYIOIHEe
aKTePUCTHKH!
DVD-5 — 0AHOCTOPOHHMIT OAHOCAOHHBII AHCK €MKOCTBIO 4,7 GaiT;
DVD-9 — 0AHOCTOPOHHMI ABYXCAOHHEIN AHCK eMKOCTBIO 8,5 I'GaiT;
DVD-10 — ABYXCTOPOHHHI1 OAHOCAOMHBIH AHCK eMKOCTEIO 9,4 [GaitT;
DVD-14 — ABYXCTOPOHHMiT OAHOCAOWMHEIN/ABYXCAOMHBINA AMCK eM-
510 13,2 ['Gair;
DVD-18 — AByXCTOPOHHHI ABYXCAOMHBIH AUCK eMKOCTBIO 17 ['GaiT.
Tpusoas: DVD umeior MHOTo obmero ¢ npusopamu CD-ROM:
auTepdeiic ATAPI (IDE) nan SCSI, OCHOBHEIE Y3ABI KOHCTPYKTHBHO
06HEI, OAHAKO AASE TOTO, YTOOH! 06ECTIeYHTL BO3MOKHOCTE YTeHHs
Auckos CD-ROM, tak u DVD- ROM, npusop DVD ycrpoern Goaee
0. OGyCAOBAEHO 3TO TeM, 4To AaHHEIe CD-ROM 3anucaHs! GAH3KO
K BepXHeMy CAOIO MOBEPXHOCTH AMCKa, a AaHHEIe Ha DVD — Gamwxke
cepeanse. Aas obecrnieueHusi H3MeHEHUs (DOKYCHPOBKH Ayda AAS
ennst kak CD-ROM, Tak u DVD BHauaAe HCNOAB30BAAACk Napa AMH3
PasAMYHEIMA (DOKYCHBIMH PacCTOSHUAMH. B AnckoBoaax dupmet Sony
AHOBAEHEI ABa OTAEABHBIX Aasepa: At CD ¢ AAnHO# BOAHET 780 HM,
Arast DVD — 650 um. B yerpoiicTsax Panasonic AasepHBIi Ay4 nepe-
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KAIOHA@TCS € MOMOIIBIO FOAOTPa(UIECKOro ONTHYECKOTO SAeMeHTs,
obecneynsaiomero PasAMUYHYIO (POKYCHPOBKY Ayva.

3anucwsaempie DVD-nocumeau umeior CAeAyiomue hopMaTh:
DVD-R; DVD-RAM; DVD-RW; DVD+RW. Ecan na DVD-R moxno
CAEAATh 3amMCh OAHOKPATHO, To DVD-RAM; DVD-RW; DVD+RW —
MHOTOKDAaTHO Nepe3anuckBaeMsle.

DVD-RW u DVD+RW BO3HHKAM Ha OCHOBe AdABHeH1Iero coBep-
IeHCTBOBaHHS (popmaros CD-RW u DVD+R u BeaeaCTBHE 3T0r0 Ayunure
COBMECTHMBI C APYTHMH IIPEACTAaBHTEASMH H3AeAuit CD/DVD, DVD-R
Gbia paspaGotas B 1999 1., a DVD+R — 8 2001 r. Yerposicrsa DVD-RW
# DVD+RW cnoco6uE npoussoauts 3anuch ¢popmaros DVD-R(G)
u CD-R/RW.

DVD-R — sanuchiBaemsiii DVD moxer COAepXKaTe MHpOPManHio
Aro6oro Thna: Bupeo, AYAHO, PHCYHKH, (DalABI AQHHEIX, nporpaMMe
MyAbTHMeAna. Aucku DVD-R MOTYT HCIOAB30BATLCA Ha AIOGOM CO-
BMECTHMOM yCTPOJCTBe BocpousBeAenns DVD, BKAIoUas AMCKOBOAS!
DVD-ROM u npourpusatean DVD-Buaeo. BmecTMOCTh AMCKOB
DVD-R — 4,7 I'6aitr aast OAHOCAOHHOTO, OAHOCTOPOHHETo u 9,4 [GaiiT
AASL ABYXCTOPOHHETo. AaHHEIe MOTYT GHITH 3aMHMCaHB CO CKOPOCTBIO
1x (11,08 M6ut/c).

3anucs Ha DVD-R TPOH3BOAUTCS C MOMOUIBIO CAOS BEIIECTBa, KO-

TOPOe OKpamMBaeTcst CHOKYCHPOBAHHEIM AA3EPHEIM AYIOM C AAHHO#M
BOAHBI 635...645 HM. CAojt HaHOCHTCS Ha TPO3PaYHYIO OCHOBY, BHI-
TIOAHEHHYIO METOAOM AMThS TIOA AABACHUEM M3 TIOAUKAPGOHATa, H HMe-
€T CHMPAaABHYIO AOPOXKY (KaHaBKy) Ha NMOBEPXHOCTH AAS 3amHCH
uHGopmanum. [podurL KaHaBKM BOARHCTENE (3apanee sanucanumit
CHHYCOMAQABHEIH CUTHAA) M IIPeAHAa3HaYeH AASL CHHXPOHM3AIIMH ABH-
FaTeAs IIMHHACAS AMCKA B IPOTIECCe 3aITHCH, IPHYEM MEKAY yrayGae-
HHAMH Pa3MEIAlOTCs CHelHaALHbI OTMETKH, HCIIOAb3YeMEIe AAS
TMOSHUHOHMPOBaHKs (aApecanin). Ha 3anuchIBalomuit cAo# HamsAsoT
TOHKMii CAO# MeTaAra, YTOGK! TP BOCIIPOM3BEACHMH Ay Aa3epa oT-
Paxacs or AncKa. Ha MeTaAAH3HPOBAHHYIO IOBEPXHOCTE HAHOCHT
SAMUTHEIA CAOH, KOTOPEIA HCIOAB3YETCS B AGABHEHIEeM TP CKAeH-
BaHHH ABYX CTOPOH AHCKA. BTOPYIO CTOPOHY BHINOAHSIIOT aHAAOTHUHEIM
06pa3soM u, mpousseas CKAeHBaHHe, NOAYHaIOT ABYXCTOPOHHHII AMCK.
Anst uTenns KaxAOi CTOPOHBI TAKOTO AMCKA, €r0 HeoGXOAHMO nepe-
BEpHYTS.

Tpu samucy uMyAbCH chokycrpoBanHOTo Ay4a Aa3epa MOIIHOCTBIO
8...10 MBT HarpesaioT oKpammBaemsiit CAOM, B Pe3yALTaTe Yero B Mecte
©ro B3aHMOAEHCTBHS B CIMPAABHOI KaHaBKe 06pasyioTcst nHTEL, AAHHA
KOTOPBIX 3aBHCHT OT MHTEALHOCTH HMITYALCA B COOTBETCTBHH C 3ami-
CHIBaeMo¥ HH(pOpMaLHeit.

_mponecce BOCIIPOM3BEACHHS Ayd Aa3epa TaKoi JKe AAMHBI BOAHBI,
ipei MomHoOCTH (4...8 MBT) oKycHpyeTcs Ha NOBepXHOCTH
TTOCKOABKY IOBEPXHOCTh AHCKa MEXAY METKaMH XOpOLO OT-
Aa3epHBIA Ay4, @ METKH — 3HAUMTEABHO XyKe, OTPasKeHHEIi
Ay4 MOAYAMpYeTCsi, Ipeo0pa3oBhiBasich Ha (POTONPHEMHHKE
KOTOpHIi B AAABHeMIIeM paciM(pOBLIBAETCS yCTPOHCTBOM
] eACHMUS.

u3bexxanue HeOGXOAMMOCTH IePeBOPAYMBATE BPYYHYIO ABYXCTO-
I AICK AMSE AOCTyNa K AQHHEIM Ha BTOPOii CTOpOHe HanGoAbIIyIO

ASIPHOCTB IIOAY4YMAHM TIPHBOAEI DVD, OCHalleHHbIe ABYMs He3aBu-
BIMH CYMTBIBAIOUIMMH CHCTEMAMH.

D-RAM — nepBhlil nepe3anyuceBaeMblil (POPMAT, BEINYLIEHHBIA
997 r., HanGoAee YAOGEH AS 3aITHCH KOMITBIOTEPHBIX AQHHBIX, OAHAKO
COBMECTHM C GOABIIMHCTBOM IIPOMTPBIBaTeAeH.
D-RW — OAHOCTOPOHHHE AMCKH HCHIOAB3YIOT TEXHOAOTHIO H3Me-
151 Pa30BOrO COCTOSIHMS BEIIECTBA A YTEHHS, 3aIHCH ¥ CTHPaHUs
a . CTpyKTypa AMCKa NoKa3aHa Ha puc. 3.10, 8. PaGounit croi
seT co60it CAOXKHEIH CIIAAGB, 06eCcneuyHBaloUMi IPUMEHeHne
a 3amMCH, OCHOBAHHOrO Ha M3MeHEeHHH (Pa30BOro COCTORHUSA
e-change), T.e. TaK e, kak 8 CD-RW.

D+RW, Tak e Kak U KOHKypupylouwui DVD-RW, ucnoassyer

eAb ¢ M3MeHeHneM (pa30BOTO COCTOSHMSA: AMOP(HOIO HAH KpH-
{4ECKOTO.

OTAMYHS ITHX CTAHAAPTOB KPOIOTCA He B NPHHUMNAX 3aNHUCH

C pe HOCHTeAel, a B HeKOTOPBIX ACTaAfX MX peausauuu. B nep-

Y10 0O4epeAb 3TO KACAeTCst CNOCOGOB 3aIiCH Ha HOCHTeAHR CepBOMHGOP-

{H, HCTIOAB3YeMO AAS IO3HIIHOHMPOBAHHS TOAOBKH OTHOCHTEABHO

C] POXKKH M aApecanu GAOKOB AQHHBIX.

HAa';pimep. B DVD+RW appecHasi 1 cepBoMH(pOpMaLis 3anuchBa-

csi Ha GOKOBBIE CTeHKH CIIMPaABLHOM AOPOXKKH, a B AcKax DVD-R/RW
AAPecHBIX METOK MCIIOAB3yeTcsi MeToA Land Pre-Pits (LPP), 3akaio-
omuiics B POPMHPOBAHHH 3aBOACKHMM CHOCOGOM Ha PABHMHHBIX
MEKAY BUTKaMH CIeIIMaAbHBIX ITHTOB, KOTOPhIE M IOMOraioT
H MPOBaTh AAPeca 3aIMChiBaeMbIX GAOKOB.
AxropuT™Bl, 3aA0KeHHEIe B DVD+RW, HECKOABLKO CAOKHEe, HO 3aT0
GecneyuBaioT GoAee TOYHYIO APECAHIO (OTKAOHEHHE MOAOKEHHMS
POAOBKH OT 3aA@HHOTO MECTa Ha AOPOJKKE COCTaBASeT MOpsAKa | MKM)
TO3BOAAIOT HayaTh 3alMCh C Al0GOM ToukH. Kpome Toro, ects pas-
HMIa B ONTHYECKUX CBOWCTBAX HOCHTEAH, B CTPYKTYPe CAYKeGHBIX
Kou;pmme BHavaae opmatel DVD+RW n DVD-RW MupHO
€CTBYIOT, BBITYCKAIOTCS [IPUBOABI A5 0GEHX Pa3HOBUAHOCTEN.
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3.4.4. CranpapTel ontu4eckux auckos HD
DVD u Blu-Ray

Pa3sBuTHE BCEX TEXHOAOTHH MAMSATH MAET 1O MYTH yBeAHYeHHs
TAOTHOCTH XpaHeHHUS AAHHEIX. TaKast TeHACHIMS HaGAIOAGeTCS M TPy
COBEPIICHCTBOBAHMM ONEPATHBHOM MaMATH, M HAKOIMTEAS Ha KECTKHX
MarHuTHEIX Auckax (HXKMA), a Takxe onTHYECKHX HOCHTEAEt.

CKOpOCTB 3aIHCH ¥ CYNTHIBAHUS NPH ITOM TOXKE BO3PACTALT, AdKe
KOTA@ AASL 3TOTO He NPUMEHSIOTCS KaKue-AuGo Apyrue mephl. Hanpu-
Mep, eCAH Ha KaXKAOM CaHTHMeTPe AOPOJKKH AMCKa XPAHHTCS B ABa pasa
GoAbIIe AGHHBIX, IPH TOJ JKe CKOPOCTH €ro BPAIeHNs (MAK CKOpOCTH
TiepeMenieHHs CYUTRIBAIOIe TOAOBKH BAOAB AOPOXKKH) KOAHYECTBO
CYHTHIBA@MBIX HAH 3aIHCHIBAEMBIX B €AMHUIY BpeMeHH 6UToB HHpOp-
MaluK TOXe BO3PacTaeT BABOE.

OTO MAAIOCTPHPYeTCst AaHHEIMH (pHc. 3.11), TA@ TOKA3aHE! OCHOBHEIE
XapakTepHCTHKHM 1 (hparmenTs! paboueit nosepxxocT CD-ROM (puc
3.11, a), DVD-ROM (Digital Versatile Disc) (puc. 3.11, 6) u Texsororun
ONTHYECKUX HOcuTeAel namsth BD (Blu-ray Disc) (puc. 3.11, B).

VYBeanuenue o6GEeMoB namaTu Ao 4,7 IGaitr B cayqae ¢ DVD u a0
27 T'6aift B caydae ¢ BD AoCTHTaeTCSt yBeAHUEHHEeM MAOTHOCTH 3aMHUCH

AGHHBIX Ha HOCHTEAL OAMHAKOBOTO pa3Mepa (AMCK AnameTpoM 120 mm
M TOAIMHOM 1,2 MM).

CD DVD BD

A =780 um A =650 um = 405 am

NA=045 NA=06 NA=085
Tk

1,2Mm
1620
EmxocTs CAOS
0,7 IGaitr

a

Puc. 3.11. OcHosHble XapaKTepucTvki v (hparMeHTsl paboven MOBEPXHOCTY:

@ — CD-ROM; 6 — DVD-ROM; 5 — TeXHOAOIHH ONTHYeCKiX HoCHTeA®lt mamaT BD
(Blu-ray Disc)

oljee NOKOACHHE ONTUYECKHX AHCKOB OCHOBAHO Ha AAAbHEiH-
| yBEAHUCHHH AOTHOCTH 3aNMCH. ABe HOBbie KOHKYPHpYIOIHe
moaoruu Blu-Ray (roayGoit ayu), HD (High Definition — Bricokoe
etieHye) 6asUpyIOTCS Ha IPUMEHEHHH «CHHMX» Aa3ePOB C AAMHOH
405 um.
DVD (High Definition Digital Versatile Disk) — TexHoAorus,

e Microsoft, a TakxKe GOABIIMHCTBA TPOH3BOAMTEAEH COBpe-
bix DVD-nipuBopoB u AiickoB. HD DVD uaenTuuen DVD-gopmary
eT MHHHMAABHOIO NepeoGOPYAOBAHMS CYIIECTBYIOLIEro mpo-
. BMecTe ¢ aAropuTMaMn KOPPeKIHH OUIMGOK MAOTHOCTh
i AocTuraet 15 [6aiT Ha KasKABIA CAOM IIPH TOAIIMHE 3aIUTHOIO
0,6 MM, OXOXeW CXeMe MOAYASLIUH, HeM3MeHeHHOH AOTHYeCKOH
eTKe AMCKa Ha CeKTophl. Takas BhICOKasi IAOTHOCTE 3amucH o6e-
ercs 3a cyer GOAee TOHKOTO Ayda CHHe-(pHOAETOBOro Aasepa
it BOAHBI 405 HM (AMameTp myYka — 82 HM), YTO NO3BOAHAO
b PaCCTOSIHHE MEXKAY AOPOXKaMi Ha 46 %: ¢ 0,74 A0 0,4 MKM.
mosanHsie HD DVD-ROM npeAycMaTpHBalOT NOAAEPKKY ABYX
COOTBETCTBEHHO, MAaKCHMaAbHYIO eMKocTh 30 IGaitr. EMkOCTE
uceiBaemoro noapgopmara HD DVD-RW — 20 I'GaiiT, uto Ao-
3a CYeT yMEeHBIIeHHOTO Pa3Mepa ITUTa (TOYKH Ha [IOBEePXHOCTH
a, «0603HavaloUe» 3anuCcaHHbi GUT HH(OPMAaLUK) U COKpale-
151 PacCTOSHUS MeXAY AOPoXKamu (A0 0,34 Mxm). B dpepanre 2008 r.
i Toshiba 0GBsiBHAa O IPEKpallleHHH TOAACPIKKH TeXHOAOTHH

D DVD B noassy Blu-ray.
aHAapt Blu-ray B Havaae 2002 r. NPEACTaBHAM AEBATH KOMIAHMI:
LG, Matsushita (Panasonic), Pioneer, Philips, Samsung, Sharp,
y 1 Thomson. B cranpapre Blu-ray npuMeHeH cuHe-(DHOAETOBEIH
ep, MMelomuil AuameTp nyyka 58 HM, a He 132 uM, Kak y DVD,
2, kak y HD DVD. Y3kuii my40K MOXKeT OIlepHPOBATh 3alHCaHHBIMH
@ AMCK MUTaMu C GOABIIeH H3GHPATEABHOCTBIO, IPUYeM TPHHIHIH-
e oramane or HD DVD — 3T0 yMeHbIeHHe PaCCTOSHUA MEXAY
aMH B NTPEAGAAX OAHOH AOPOXKKH (B COYETaHHH C yBEAHYEHHeM

a CaMHX AOPOJXKeK).

Xorst TexHOAOTHs: Blu-ray ¥ NOSBUAACH HECKOABKO pansuie HD DVD,
MOXKHO Ha3paTh GOAee NPOrPecCHBHOM, TaK KaK AMCKH BMEIIAloT
T 25 ['GaitT Ha OAHOM CAO€ M Bhillle, MaKCHMaABHAs EMKOCTh AMCKa
eTOM HEeCKOABKHX CAOeB MOXeT AocTurate 500 ['Gaift. Boamox-
b PA3AMYATE Ha AMCKE CTOAD MEAKHE EAMHIYHEIC TOYKH AOCTHIHYTa
TOABKO 3a CYET «yTOHYEHHS» Aa3ePHOTO Ay4a, HO W MPUMEHeHHS
ITHYECKO#H CHCTEMBI AASl IPHEMa OTPJKEHHOTO OT NOBEPXHOCTH AMCKa
a C BHICOKOW pa3peluaiomniei criocoGHoCTsio (aneprypoi 0,85) u pas-

97
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MeleHust HH(OPMAIJHOHHOTO CAOS Ha AMCKe B MAaKCHMAABHOH GAM30CTH
K Aa3epy (TOANMHA 3aU[MTHOTO CAOSt — Beero 0,1 MM 110 CpaBHeHHIO
¢ 0,6 mm y HD DVD u DVD).

BanuceiBaembie Blu-ray-AHCKH AGASITCS Ha ABE OCHOBHEIX KATErOpHH:
AASi OAHOKpaTHOi 3anmucn — BD-R u MHOrokparroit 3anucu — BD-RE.

Dusuyeckne pasmepsl Blu-ray-AucKa HHYEM He OTAHYAIOTCS OT pas-
mepos CD u DVD-puckoB. HapykHbiii AMaMeTp AucKa paBeH 120 mm.
Ha 06bI4HBI OAHOCAOMHBIH ANCK MOJKHO BMECTHTE HH(DOPMAIIHOHHBIX
AaHHBIX A0 23,3 I'Gaiit. Ero MapKupyioT Kak 25 ['6aiT. ABYXCAOMHEI
Blu-ray-AMCK uMeeT BO3MOXHOCTb noMecTuTh 46,6 I'Gaiit. Ero mapkupy-
1ot Kak 50 I'Gait. CyniecTByioT U TPEXCAOWHEIE AMCKH, BMECTHMOCTELIO
A0 100 T6aiT 1 YeTEIPEXCAOHHEIe, BMECTHMOCTEIO A0 128 I'GaiiT. Kak n y
DVD ¢opmara, BD pAnameTpom 8 MM TakxKe CymecTsyior. OHH AeAaTCs
Ha OAHOCAOMHEIe, CTIOCOGHEIe BMECTUTE 7,8 GailT,  AByXCAOHHEIE —
BMeCTHMOCTBIO 15,6 I'GaiiT. Takue AMCKH Yallle BCero MpUMeHSIOTCH AAs
3amucH Ha LUGPOBYIO BHAEOKaMepy.

CymwecTBYIOT CA€AyIolme pasHoBugrocmu BD-guckos:

BD-R — OAHOCAO#HEI AMCK 0GBeMOM A0 23,3 I'Gai;

BD-RE — OAHOCAOWHEIH AMCK AAST MHOTOKPATHO# NepesanucH o6b-
emoM Ao 23,3 I'GailT;

BD DL — AByxcaoiinslit AMCK 0GsemMoM A0 46,6 TGairr;

BD-RE DL — ABYXCAOMHEIH AMCK AAS MHOTOKPATHOM Tepe3anucu
obseMoM A0 46,6 I'GaiT;

BD-RXL — Tpexcaofinblit AUCK 0GBeMoM A0 100 I'GaifT 1 yeThIpex-
CAOWHBIN AMCK 060BbeMOM A0 128 I'GaiT;

IH-BD — o6neannenne BD-ROM u BD-RE, rae oAMH cAO# AAs
3aIUCH, @ APYTOH AASL YTEHNS;

BD-ROM — ¢hopmar, npeaHasHaueHBIiH TOABKO AASl BOCIIDOM3BEAL-
HUS AMIEH3HOHHO#M ITPOAYKITHH.

3a cueT yMeHBIIeHNS AAMHBI BOAHBI, [IOSBHAACH BOIMOXXHOCTS yBe-
AMYHTH CKOPOCTB CYMTHIBAHUS AQHHBIX. Y BD-R MUHMMaAbHast OAHOKpAT-
Hasi CKOPOCTh CYMTBIBaHMs cocTaBAsieT 36 MGuT/c, 9TO 3HAYUTEABHO
Bhimte, yem y DVD-R. Ha ceropusinamii AeHb MAKCHMaAbHasi CKOPOCTh
3anmMCH/CYMTEIBAHMS AQHHEIX yXKe AocTHraeT 432 MGur/c.

Blu-ray — AMCKOBOABI [IOAPa3ACASIIOTCS Ha YHTAIOMIHE (ABTOHOMHEIE
naeepst Blu-ray), muuryimue u KoMGHHHPOBaHHEIe, YHTAIOMIMI CYUTEI-
Baet CD, DVD u BD aAucku. KoMGO NpHBOA AOTIOAHHTEABHO MOXKET 3a-
nuceBath CD, DVD u BD aucks, a mumryunit Blu-ray AMCKOBOA MOXKeT
CuMTEIBaTH ¥ 3anuckBath CD, DVD u BD AuCKH.

TK komnaekTyiorcst npuBopamu Blu-Ray. TTponssoauTeAn HaunHa-
10T BKAIOYaTh B KOH(urypanuu MK Ha4aALHOTO YPOBHS HaKOMHTEAH
BD-ROM, nakonurean BD Combo cTaBsT B KOMIBIOTEPH CPEAHETO

OBOTO AMAIa30Ha, a AOPOTOCTOSIIME H BEICOKONPOU3BOAMTEABHEIE
i OCHAIIAIOT TIPUBOAAMH C BO3MOXKHOCTBIO 3amucu BD.

NEPCMNEKTUBHBLIE TEXHONOrU ONTUYECKUX
HOCUTENEN NH®OPMALINA

3.5.1. lNonorpadhuyeckue auckun

Tororpaguueckuit mroroueaesolt guck (Holographic Versatile
)iSC) — NepCIeKTHBHAS TeXHOAOTHS IPOM3BOACTBA ONTHYECKHX AMC-
)B, KOTOPAst MPEATIOAAraeT 3HAYMTEABHO YBEAMYHTE 0GheM XPaHUMBIX
AMCKe AQHHBIX 110 cpaBHeHuIO ¢ Blu-Ray u HD DVD.
- TexHOAOTHIO XpaHeHHs HH(POPMAIMK Ha FOAOrPahUYECKHX HOCHTE-
KaK MeTOA «0GBeMHOro KOHCepBHPOBaHMsA» MH(MOPMAINH, IPeA-
pkuA [utep Ban XeepaeH B 1963 r.
- Tpu 3anucyu uadopManuu Ha rororpadudecKuil Auck (puc. 3.12, a)
3EPHEIN AyY Pa3ACASIeTCs Ha ABA Ay4a: OAMH MHILET AQHHbIe, BTOPO# —
nopHuii. [ororpamMma (POPMHpYETCs, KOrAa ABa 3THX Ayda Iepeceka-
csi B HocuTeAe, [Tponecc npeoGpa3oBaHUsA AGHHBIX B CHIHAABHBIH
Y IPOM3BOAMTCSH CIELHaABHBIM MOAyAsTOPOM SLM (Spatial Light
odulator), KoTOpkI# MpeobpasyeT eAMHHUIE! B HYAR U(POBOro NOTOKa
COBOKYTTHOCTb GEABIX M YEPHBIX TOUEK, CBOCOOPasHyIO «IIaXMaTHYIO
OCKy». AaHHBIe 06pa3yioT coGoM AByXMEpHEIil MacCHB, MaTPHILy, CO-
g O MHAAMOHBEI GHTOB. B TOUKe B3aMMOAGHCTBHS ONIOPHOTO Ay4a
nmeptbepemom-xoﬁ CTPYKTYpHI, 00pPa30BaHHOM MOCAE POXOKACHMS
HAABHBIM AYHOM MOAYASITOPA, IPOM3BOAMTCS 3aIMCh Ha HOCHTeAD.
Koraa B OlOpHOM myuKe POMCXOAMT B3aMMOARIHCTBHE H3AYYeHHs ¢ Ge-
MATHOM «LIaXMATHOMH AOCKHM», OHO CONPOBOXKAAETCSH XHMHYECKOH
aKmuei, ocTaBAsionleii Ha HocuteAe caepr. COOTBETCTBEHHO TaM,
e GEIAO YepHOe MATHO, CAeAa He ocTaercs. MI3MeHsis yroA HakAOHa
IOPHOTO Ay4a, AAMHY €r0 BOAHBI MAH TIOAOKEHHE HOCHTeAS!, Ha OAHY
Ty JKe NAOIIaAb HOCHTEeAS YARETCS 3aITHCaTh MHOKECTBO PasAHYHBIX
OAOTPaMM OAHOBPEMEHHO.
Tpu cunTbiBaruu nHGOpManuu (puc. 3.12, 6) HCIOAB3YETCS TOALKO
onopubiit Ayd. OH OCBeIIaeT roAOrpaMMy, BOCCO3AABask COBOKYITHOCTE
ePHEIX M GeABIX IITeH, KOTOPas 3aTeM IPOeUPYeTCs Ha ClelHaAbHbIH
BCTBUTEABHBIN 3AEMEeHT. DTOT IAeMEHT NapaAAeAbHO pacln(poBLIBa-
eT MHAAMOHEI GHTOB, 3a CYeT Yero YAQeTcsi AOCTHYb BEICOKOH CKOPOCTH
BIBAHMS AQHHBIX.
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Puc. 3.12. Monorpachu4eckue aucku:
@ — CXeMa 3amUCH Ha TOAOTPA(HYECKHR AHCK: 6 — CXeMa CUMTHBaHMS HH(OPMALHH
€ roAorpadMuecKoro AMCKa
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roaorpauYecKoro HakOnuTeAs umeer Auamerp 130 mm,
pllle, YeM CTaHAAPTHHIN KOMMaKT-AHCK uAn DVD. Koraa cer
Ha 3TOT MaTepHaA, IPOMCXOANT XHMHYECKas PeaKius, Bhl-
a i (hOTOHEI, 3aMMCHIBAIOINE AAHHBIE. DTOT NpoLece He-
(M, IOITOMY IIOTPeGOBAAOCH CO3AATH AOIOAHHTEABHBIE CPEACTBA
ThI, FAPAHTHPYIONMHE HEAOCTHOCTH 3alMCH KaK B Mpolecce, Tak
{ XpPaHeHHH.

3ALMTEl AAHHBIX OT HECAHKIIHOHUPOBAHHOTO AOCTYTIA HCIIOAB-
HECKOABKO METOAOB KaK (DH3UYECKHX, TaK H AOTHUECKHX.

ABLI AMCK HMEeT BCTPOEHHBII YHII, HCTIOAB3YeMbii AASl XDAaHeHHS
bl AAHHEIX, aHaAOTHuHBIH FAT — cucreme XecTKoro Aucka. B aroit
eKe XPaHATCs BCe AAHHBIE O NapTHsX, opMaTe U NOAOKEHHH
Ipu yCTaHOBKe AMCKa B yCTPOMCTBO NpPEXAE BCEro Mpous-
TCSt CuMThIBaHKE MH(OpPManuy ¢ aToro ynna. Ecau aTH AaHHEIE
AHBL, CIUTaTh HHPOPMAUHIO GYAET OYeHb CAOXKHO, NPAKTHYECKH
IMOXKHO. OTH KapThl AQHHBIX MOTyT GHITh 3amm(pOBaHEl METO-
KPUNITOBAHMSA, TaK YTO AOCTYIl K HMM MOAYYHT TOABKO BAGAEACL]

MaLH.

eKTHBHOE CPEACTBO 3alUThl — M3MEHEeHHe AAHHBI BOAHBI
HesHaunTeAbHO® H3MEHEHHE AAHHBI BOAHBI Ad3ePa MO3BOAHT
b AQHHBIE OT CUMTBIBAHHS ADYTHMH IPHBOAAGMH, HACTPOCHHBIMHI
O AMHMHY BOAHEI Aa3epa. AAHHA BOAHBI Aa3epa MOXeT GhTh

oHe 403...407 uM.
Goaee 3heKTHBHBINA METOA 3alMTEI AGHHEIX — (hasoBast Ma-
- CyThb METOAA 3aKAIOUAETCS B TOM, UTO IIPHBOA MOJKET HAKAGABIBATH
BACACHHYIO MACKy Ha ITyTH Aa3ePHOTO AyHa, HeCyIero AaHHkle, OTa
ka noTpeGyeTcs KaK NPH 3alHCH, TAK ¥ NPH CYMTHIBAHUH AQHHBIX.
Ae MCTIOAB30BaHHA (Ha30BOH MACKH CYMTATh AGHHBIE HA CTAHAAPT-
’.vpunopju HEBO3MOJKHO, IOCKOABKY Ka)KAAsi Macka yHHKaAbHa: OHa
eTCsi C HCIIOAB30OBAHHEM reHepaTopa CAyYaiHBIX YnceA. ITa
YCTaHABAMBAETCS Ha HEKOTOPBIX MPHBOAAX IO CTIELHAABHOMY
. Takum 0Gpa3oM, XpaHeHHe HHPOPMAI[HH Ha FOAOrpaHYecKux
rapaHTHpYeT 3auuTy HHPOPMALHH OT HECAHKIHOHHPOBAHHOTO

a.

lepuKaHcKas komnauus InPhase anoncuposara Tapestry HDS-
R — 300-ruraGaifTHEIA BUHYECTEP Ha OCHOBE roAOrpauyeckux
oB. lororpahuyeckne AMCKHM TOAMHOM 1,5 MM 06AAAQIOT CKO-
CThIO CuMTHIBaHMA MH(pOpManun 20 M6aiit/c. fororpaduyeckuit
CK AOAJKeH GBIA AOCTHTHYTB eMKocTH 500 I'Gaiir B 2010 r. Komnauus
se Technologies 0GBABHAA O TOM, YTO €10 AOCTUTHYTa HOBasi IAQH-
0cTH 3amucH — 515 ITGUT Ha KBaApaTHHIN AloUM. [TpuMenu-
HO K CTaHAAPTHOMY 120-MM AMCKY 3T0 O3HauaeT oGseM B 500 I'Gaitr.
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Takum 06pa3oM, Ha rororpaduuecKuit AMCK MOXKET GBITh 3anucana
uHpopManus, skBHBareHTHas 106 opHocAoMEEIM DVD. OAHEKO roAo-
rpaduyeckuii HOCUTeAb He GBIA 3aNylleH B CepHIHOe IPOH3BOACTRO.

3.5.2. TpexmepHas thnyopecueHTHas
TexHonorus

HacTosiumM npopsIBOM B TEXHOAOTHH 3alTCH HH(DOPMAIIHH SBASETCS
paspaboTka pupmoit C3D TpexMepHOro (hPAYOpeCHeHTHOrO AMCKOBOTO
HocuTeast. TpexmepHbiit AUCK (pupMbl C3D HCIOAB3YeT NPUHIMITHAALHO
HMHYIO TEXHOAOTHIO 3anMCH MH(OPMAIMH, OCHOBAHHYIO Ha CBOWCTBax
M3AY4EeHHS (PAYOPECIEHTHBIX MaTePHAAOB U AOITYCKAeT HaAMUHE OYeH:
GOABIIOTO YHCAA CAOEB.

FM-aAuCK siBAsSieTCs aGCOAIOTHO MPO3PavyHLIM M He MMeeT OTpa-
JKQIomero cAosi. B ocHoBe paGoTh (PAYOPECHEHTHEIX AMCKOB A€KHT
sABAeHHE (POTOXPOMATH3MA, KOTOPOE 3aKAIOYaeTCs B H3MEHeHHH
(u3nYeCKUX CBOWCTB, B YaCTHOCTH, NOSIBACHHE (DAYOPECUeHTHOTO
CBeueHHsI HeKOTOPEIX XHMHYECKHX BEIIECTB IOA BO3ACHCTBHEM Aase-
pa. Cam FM-AMCK NPEACTaBASIET MHOTOCAOMHYIO CTPYKTYPY, KaXKABIii
CAO# KOTOpOi IBASIETCS TPO3PauHBIM H MMEeT CIHPAAbHEIC KAaHABKH,
3anoAHeHHbIe (PAyopecneHTH M MaTepuaroMm. FM-AucK B paspese
nokasaH Ha puc. 3.13.

Kax BuAHO 13 pHC. 3.13, AUCK COCTOMT U3 HECKOABKHX IAACTHKOBBIX
(MOAMKapGOHATHBIX) CAOEB, COBAMHEHHBIX MEXKAY COGOM. KasAplil cA0i
COAEPKHT OBEPXHOCTHBIE CTPYKTYPhI — IHTHI, KOTOPEIE 3aMOAHSIOTCS
¢ayopecuenTHrIM MaTepuarom. [Tpy cunuTEIBaHHM Aa3ep (DOKyCHpyeT-
Csl Ha ONPEACACHHOM CAO€ M BO3GYXKAAeT ero ()AyopecueHTHhe Iae-
MEHTHI, KOTOpbIe H3AYHAIOT CBET, CABHTasi CIIeKTp NAAAIOIIero Ha Hero

Tpocaoiixa

MaTepHar
Puc. 3.13. FM-auck s paspese
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ydeHHs B CTOPOHY KPaCHOTO LBETa Ha OTPEACACHHYIO BeAHUHHY
erax 30...50 HM), 9TO NO3BOASIET AETKO PasAMYMTL H3AYUEHHE
a M CBeT, M3AyYaeMblil MaTepHaAOM AMCKa. B pesyakraTe yaaetcs
aTh YXyAUICHHS XapaKTePHCTHK CHTHAAQ, M €ro Ka4ecTBO NpH
MYEHUH YHMCAA CAOEB CHWXKAETCs HesHauMTeAbHO. TeopeTnueckn
e IpH YUCAe CAoeB GoAee COTHHM He GyAeT NPOMCXOAHTB CHABHOTO
KeHHs CHrHaAa. [Tpu cuuThIBaHMH Aa3ep (oKycupyercs Ha onpe-
(OM CAOe M BO3GYKAAeT ero (PAyOpeCHEeHTHbIe IAeMEHTEI, IoCAe
3TO CBeueHHe BocuprHMMaeTcst (horopereropom. Mpu HCMOAB3O-
i CHHEro Aa3epa (AAMHA BOAHEI 480 HM) CTaHOBHTCS BO3MOMKHBIM
AHYEHHE IIAOTHOCTH 3aNMCH HHGOPMALMH CBhIle COTHH rurabaiToB
3 oanH FM-auck. Baxknast 0COGeHHOCTS popmara FMD 3akaiouaercs
MOJKHOCTH TTaPaAAEABHOTO CHHTHLIBAHHS CPasy C HECKOABKHX CAOEB
I« OMHOTO AMCKa. BMecTe ¢ TeM, IpH 3aIIHCH IOCAGAOBATEABHOCTH
OB He BAOABL AOPOJXKKH, a BrAYGb, 1O CAOSIM, 3HAYMTEABHO MOBHI-
sl CKOPOCTh BEIGOPKM AAHHBIX. DTO ¥ OTIPEACASIeT TPEXMEPHOCTh
VI-AMCKOB.
TIponecc n3rotoBaenus Macrep-konun FM-AHCKOB conocTaBum
arorngHEIM AAst CD/DVD. Opnako B rexHoAorun FMD oueHsb BakHO
OAyueHHE TOYHOM (POPMBI THTA, TaK KaK BIOCAGACTBHH IIPOM3BOAMTCS
0 3aNI0AHEeHHe (PAYOPECIIeHTHEIM MaTePHAAOM.
BeayTcst akTuBHBIE pa3spaboTKu 3anuckiBaeMbix FM-puckos. Cre-
cTel upmer C3D npeararaioT ABa BapHaHTa NPHHIJMIA 3aIMCH

AMCKOB: TEDMHUYECKMI M XUMUYECKHH.

- TepMuyeCKuil NPHHLMN OCHOBaH Ha MCIOAL3OBAHMH MaTepHara,
3HaYaABHO 0GAAAAIOLIEro (hAYOpeCUeHTHEM CBOMCTBOM. B mponecce
M yYACTKH, MONAAAIONIHE TIOA TEPMHUYECKOE BOIACHCTBHE Aa3epa,
y 3TO CBOWCTBO.

' XMMHYeCKH# IPHHIMI OCHOBaH Ha MCIIOAB30BAHMM MaTepuasa,
e oGAapaloniero (hAyopecieHTHBIM CBOHCTBOM. BosaeicTBuie 3anuchl-
OI11ero Aa3epa IIPUBOAMT K (DOTOXMMHYECKO# peaKijiy, B pe3yAsTaTe
OTOpOJi ONPEACACHHEIE YIACTKH HAACASIOTCS (PAYOPECIIEHTHEIM CBOJA-
TBOM. AAsi BO3GYKACHMS TaKOH PeakiUu AOCTaTOYHO MAaAOMOIIHOTO
epa MAM OOBIYHOTO CBETOAMOAA. MCIOAB30OBaHHE CBETOAMOAHOM
aTpUIbl IO3BOASIET OCYIIECTBASTh OAHOBPEMEHHYIO 3allHCh LEeAOTO
laccuBa MH(OPMAIIMK, YTO YCKOPSIeT CaM Ipolecc.
TlepBaiM NOKOACHHEM AMCKOBBIX TPOAYKTOB KoMnanuy Constellation
D sipAsieTcst ceMeHCTBO 120-MHAAMMETPOBBIX MHOTOCAOMHBEIX FM-AHCKOB
C BMeCTHMOCTEIO A0 140 T6aiiT 1 co CKOpOCTEIO YTeHus A0 1 'GuT B ce-
HAY. HOBBle AMCKH CIIOCOGHBI, HanpUMep, BMECTHTB AO 20 4 CKaThIX
sMOB B (hopmare HDTV.
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HAKOMUTENN HA MAFHUTOOMTUYECKNX
AVCKAX

MarnuroonTuyeckuit (MO) npuBOA npeacTaBasier co6oM HAKOMU-
TeAb HHGPOPMALMH, B OCHOBY KOTOPOTO IOAOKEH MarHUTHEIA HOCHTeAL
C ONTHYECKMM (Aa3epHBIM) YIIpaBAEHHEeM.

MaranToonTuyeckas TexHoAorHs GblAa paspaGorana (pupmoit IBM
B Havane 1970-x rr. lNepBEie ONBITHEIE OGPA3IB MATHUTOONTHYECKHX
HaKOMHTeAel NpeAcTaBuAa B Havase 1980-x rr. pupma Sony. Beimycka-
0TCS MarHUTOONTHYECKHE AUCKH OAHOCTODOHHME M ABYXCTODOHHHME
B OCHOBHEIX (hopmarax — 3,5" u 5,25". Aucku MD Data dopmara 2,5"
paspaborans pupmoit Sony, a 12" — dupmoit Maxell. Ha puc. 3.14 no-
Ka3aHO YCTPOHCTBO THIMYHOTO MarHHTOONTHYECKOTO AMCKA, HMEIOLIEero
OAHY pabouyi0 NoBepXHOCTb, OAHOCTOPOHHHI MarHMTOONTHYECKH
AMCK TIPEACTaBASET OGO MOCACAOBATEABHOCTL CAOEB: 3alMTHOTO,
AM3AEKTPHYECKOTO, MarHUTOONTHYECKOTO, AWSAEKTPHIECKOTO, OTpaXa-
JOMIETO ¥ MOAAOIKKH.

TeXHOAOTHS H3TOTOBACHHS MarHHTOONTHYECKOTO AUCKA COCTOMT
B cAeayiomeM. Ha CTEKAONAACTHKOBYIO OAAOXKKY HaHOCHTCS aAlo-
MHHHEBOe (MAM 30A0TO€) MOKpEITHE, OGecneynBaionlee OTpaKeHne
AA3epHOTO Ay4a. AMIAEKTPHYECKHE CAOH, OKPYKAIONIHe C ABYX CTOPOH
MarHMTOONTHYECKHH CAOMH, M3TOTOBACHE! M3 IPO3PAYHOTO MOAMMEpa
M 3aUIMIAIOT AMCK OT Meperpesa, MOBLIIAIOT IyBCTBUTEABHOCTE IIPH
3aMUCH ¥ OTPAKAIOMYIO CIIOCOGHOCTD NIPY CYUTHIBAHMM HHBOPMAIIH.
MarsuTOONTHYECKHH CAOM CO3AA€TCS Ha OCHOBE MOPOLIKA M3 CTIAaBa

Puc. 3.14. CTpoeHne MarHUTOONTU4ECKOro AucKa
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a, )eAe3a 1 TepGust. CBOHCTBA TAKOTO MOKPHITHS MEHSIOTCH KaK
(MepaTypHOM BO3AGHCTBHH, Tak M NPH ACHCTBHH MarHUTHOrO
. ECAM HarpeTs AMCK BBIIIIe OIIPEAGACHHO TeMIIepaTyphl, BO3MOXKHO
eHHe MArHUTHOW MOASPHU3AIHH TIOCPEACTBOM HeGOABIIOro Mar-
Oro MoAsi. BepxHuil 3aIMTHENA CAOH M3 MPO3PAYHOro MOAMMEPA,
HEeHHEI METOAOM YABTPAa(PHOAETOBOTO OTBEPKACHHS, IPEAOXPa-
Pabouyio MOBEPXHOCTH OT MEXaHHYeCKHX NoBpexaenuit. Baaro-
i TAKOI TEXHOAOTHMH M MIOMEIeHHIO B Cel{HaAbHbIH NAACTHKOBbII
PT — KapTPUAXK, MarHHTOONTHYECKHE AHCKH OOAAAAIOT MOBEI-
0¥t HAAEKHOCTBIO M He GOSTCS BO3AGHCTBHA HeGAaronpHsATHEIX
OBHI OKPYKAlOMmeH CPeAbl.
mHCh AGHHBIX Ha MO-AMCK NPOM3BOAMTCS C MCIOAB30BAHH-
3epHOi TeXHOAOTHH. Ay4 Aa3epa, CPOKyCHPOBAHHBIA Ha 10-
KHOCTH MarHMTOONTHYECKOTO CAOS B MSTHO C AHAMETPOM OKOAO
HaNpaBASIeTCs B MarHMTOONTHYECKHI CAOM M HarpeBaer ero
hoKycHpOBKH A0 TemnepaTyphi Toukn Kiopu (oxoao 200 °C)
3.15, a). T1pu 37Ol TeMnepaType pe3ko NapaeT MarHuTHas MPOHM-
b, X H3MEHEHHe MarHUTHOTO COCTOSIHUS YaCTHUI] BHITIOAHSETCS
eABHO HeGOABIIMM 10 BeAHYMHE MAarHMTHBIM OAEM MarHuT-
ToAOBKH. TTOCAE OXA@KACHHS MaTepPHaAa MarHATHas OPHEHTALMS
MEHOB B AQHHO TOYKE COXPaHseTcs. B 3aBHCHMOCTH OT MarHMTHOH
al[M¥ y9aCTKa MarHUTHOTO MaTePHaAa OH MHTEPIIPETHPYeTCs Kak

MCLIBATE er0 NOAHOCTBIO, IO3TOMY NPH NIePBOM NMPOXOAE MHHIHA-
upyercs (pasorpeBaercs) Bech GAOK, a IPH NOAXOAE CEKTOpa MOA
O TOAOBKY NPOHCXOAMT 3aIHCh HOBBIX AQHHBIX.
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Yrenne AGHHBIX C AMCKa (puc. 3.15, 6) NIPOMCXOAUT NOASIPH3OBAH-
HBIM AQ3€PHEIM AY4OM NOHMKeHHO! MOIIHOCTH, KOTOPO# HeAOCTaTOY-
HO AASI Pasorpesa pabouero CAOSi: MOIHOCTE Aa3epPa NPH CYMTHIBAHHY
cocraBasieT 25 % MOIIHOCTH Aa3epa npu 3anuch. [Nonapanue Ayua
Ha YNopsAOYeHHbIe, OPUEHTHPOBAHHLIE DK 3aIMCH AAHHBIX Mar-
HUTHbIe YaCTHIBI AUCKA NPUBOAHMT K TOMY, YTO MX MarHHTHOE MoAe
He3HAYMTeABHO H3MEHsIeT OASPHU3ALHMIO AyYa, T. €. HaGAIopaeTCs ad-
ekt Keppa. OTpaxeHHbI# OT MArHUTOONTHYECKOTO CAOS CBET OCAE
OTP&KEHHs OT NMOAYNPO3PAYHOro 3ePKaAa MONaAAeT Ha aHaAM3aTop,
€ MOMOIIBIO KOTOPOTO ONPEACASICTCS H3MEHEHHe COCTOSHMS ero 10~
AfpH3alMK, U PerucTpupyercs gorTopeTekropom. B 3aBucuMocTH
OT U3MEHEHHsS! COCTOSIHUS NOAAPH3ALMK (DOTOACTEKTOD MOCHIAGET
ABOHYHYIO @AHHHILY HAM ABOMYHBIN HYAL K KOHTPOAAEPY MarHMTOON-
THYECKOTO AMCKOBOAQ.

B oTAMuMe OT KOMNAKT-AMCKa AdHHEIE Ha MO-AMCK TeOpeTHYecku
MOXKHO 3aIHMChIBaTh GECKOHEYHO, MOCKOABKY HHKAKMX HeOGpaTUMBIX
TPOLECCOB B MaTepHaAe HOCHTeAS He IIPOMCXOANT. ECAM HY)KHO yAGAMTE
CTapsle AQHHBIe, AOCTATOYHO HAarpeTh AA3ePHBIM AYYOM COOTBETCTBY-
H0IHe AOPOXKKH (CEKTOPbI) M Pa3MarHUTHTh MX BHEIIHHM MarHHTHBIM
noaem.

Mexanusmsl MO-HakonuTeAe# CTposTcs Ha Gaze MEXaHM3IMOB
OBGBIYHBIX AMCKOBOAOB C HeGOABIIMMH KOHCTPYKTHBHEIMH YCOBEpIIeH-
crBoBanusAMH. B kavecTse unTepdeiica MO-HaKOMHTeAN OCHAAKOTCS
SCSl-aaantepam (16- AM 8-GHTHBIMH), APaifBepaMH AMCKa ¥ YTHAH-
‘Tamu (HOPMATUPOBAHHA HU3KOTO YPOBHSA. MHOrHe MOCTaBIIMKH TaKkKe
OCHAIIAIOT CBOM M3ACAMS CTIELHAABHBIMH IPOrPAMMAaMH AAS PE3ePBHOTO
KOMMPOBAHMS.

CaMu yCTPOHCTBA AASL YTEHHS MArHUTOONTHYECKHX AMCKOB GhIBa-
10T BHYTPEHHHMH ¥ BHEIIHUMH, YCTPOHCTBA MOTyT paGoTaTth B ABYX
PeXHMax: B ePBOM PeXHUMe CKOPOCTb 0OMEeHa AGHHBIMH COCTaBASIeT
5 M6aiit/c, a Bo Bropom — 10 M6Gaiir/c.

Hakonumeau gas marnumoonmuveckux guckos Sony 9,1 I'6aim
MOCTABASIOTCS BO BHELIHEM HCIOAHEHHH, HAYT IOA Mapkoit Sony
RMO-S561 1 HAGAABHO MOAXOAAT AASI IPHAOKEHHH, CBA3aHHEIX C Me-
AMIMHOW, TeAGKOMMYHHKALHeH, MyABTHMEAHA-IPHAOXKEHHUSIMH, 06pa-
6OTKO#T rpachMKH, ayAMO- ¥ BHACOPEAAKTHPOBAHHEM.

Sony RMO-S561 HakKONHTEAH HMEIOT CKOPOCTH BpalleHHs
3000 06/MuH, UCIOAB3YIOT AATOPHTM KauupoBaHus S-Cache (npu
©MKOCTH caMoro Kama — 8 Moaiit) i Ultra2 SCSI unrepdeiic (50P).
Aucku oGecrneqHBaloT BHELIHIOK CKOPOCTE nepepaun Goaee 6 MGaiir/c
M MaKCHMMaAbHYIO BHYTPEHHIOIO CKOPOCTS nepeaaun 20 MGaiir/c npn
CPeAHeM BpeMeHH AOCTyna — 25 Mc. KpoMe Toro, HakonmuTeAn MoryT
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M 3a0MCHIBaTh AMCKH eMKOCTEIO 9,1; 5,2 1 2,6 ['Gaitr. HoBrie Au-
\GeCrIeYHBaloT HCKAIOYHTEABHO BEICOKYIO HAAGKHOCTE IIPH CPEAHe
xe Ha 0TKa3 100 THIC. 4 C BKAIOYEHHBIM IHTAHUEM M CPEAHUM
TIepecTaHOBOK KapTPHAXKA Ha OTKa3 750 THIC. IMKAOB.
OrHsi MArHHTOONTHYECKOM 3allHCH HEIPePLIBHO COBEpIIeH-
AMAepaMu phiHKa HakomuTeAel Ha MO-AHCKaX SBASIOTCS
Sony, Fujitsu, Pinnacle Micro Inc u Hewlett-Packard.
MTOONTHYECKHE AMCKH M HAKONMHTEAH GOAbIIMHCTBA (hUpM-
BHTEAEH COOTBETCTBYIOT TPeGOBAHMAM MEKAYHAPOAHBIX CTaH-
0B, BHIYCKAIOTCS KaK B BHAE BCTPaHBaeMBIX YCTPOWCTB, TaK U BO
[HeM aBTOHOMHOM MCTIOAHeHHH ¢ uHTepdeiicamu IDE u SCSL
OMMMO OGBIYHEIX AMCKOBOAOB IIMPOKOE PacipoCTPaHeHHe MOAY-
TaK HasbiBaeMele onmuueckue GuGAUOMEKU ¢ aBMOMAMUNecKoll
0ll UCKOB, EMKOCTh KOTOPHIX AOCTHTaeT COTeH rurabaiToB u Aaxe
BKHX TepabaitToB. BpeMst aBTOMaTHYECKO# CMEHBI AUCKA — He-
0 CEeKyHA, @ BpeMsi AOCTyTIa ¥ CKOPOCTb OGMeHa AGHHEIMH — Ta-
K€, KaK y OOBIYHEIX AMCKOBOAOB.

HAKOMWUTENW HA MATHUTHOW NEHTE

aKOTHTeAH Ha MArHUTHOM AGHTe IPUMEHSIOTCS B CHCTEMaX peseps-
0 KOnMpoBaHMs. B HacTosmee BpeMsi, KOTAQ XKH3HEACATEALHOCTD
HUM BO MHOTOM 3aBHCHT OT €€ BLIYHCAHTEABHOH CeTH, HaACKHOCTL

bl PE3ePBHOrO KOMHPOBAHHS IPHOGPEAa 0CoGYIO aKTYaABHOCTB.

OB) CHaYaAa MCTIOAB3OBAAKCE KaTyIIeYHbIe HAKOMUTEAH, aHAAOTHY -

e GRITOBBIM KaTylIeYHLIM MarHUTO(OHAM.

[eCTBYET ABa OCHOBHBIX METOAA 3aHeCeHHs HH(OPMaLuHu Ha Mar-
O AGHTY B CTPUMepax:

AHMHeiHas MarHUTHas 3aluCh;

OHHO-CTPOYHasi MarHUTHAA 3aIHCh.

AuneliHas MATHUMHAA 3aNUCH OCYIECTBASETCS ITyTeM 3aIHCH AGHHBIX
AGHTY, MMEIOLLYIO BO3MOKHOCT ABUTaTHCS B 0G0MX HAaNPaBACHUSX,
€ HECKOABKHX MapaAAeAbHBIX AOPOXKeK. Onnunaxoum MarduTHas
JAOBKa BO BpeMs YTeHHs HEMOABHIXKHA, TaK JKe, KaK M 3anuchiBalomas
pems 3armucu. Mo AOCTHXXE€HHH KOHIA AeHTHI C'IHTHBEIOW/SG'
alollas rOAOBKa CABHIaeTCsi Ha CAGAYIOUIYIO AOPOXKKY, a AeHTa

IHHaeT ABHUraThCsi B MPOTHBOMOAOKHOM HaNpaBACHHH. Bo3MOXHO
PHMeHeHHe HECKOABKHUX FOAOBOK, KOTOphIe Pﬁﬁ(Tl'ﬂlO’l‘C HECKOABKHMH
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AOPOXKaMH OAHOBpPE@MEHHO, KakK 3TO HCNOAbL3YeTCH B COBPeMEeHHhIx
ycTpoiicTBax.

Haxaonno-cmpounas marnumnas sanucs (Helical Scan) o6ecneunsa-
©TCS NPH NPOTATHBAHHH CIeIHAABHEIM MEXaHH3MOM ACHTHI IIPH YTeHH |
M 3anHCcH MHMO GAOKa rOAOBOK 3anMCH-BOCIIPOH3BEACHHS, KOTOPLI it
pasMelaercs Ha Bpamaiomemcs 6apaGane. 3anuck IPH 3TOM BEAETCs
B OAHOM HalpaBAeHMH. B 3aBuCHMOCTH OT MCmoAb3yemoro opmara
3aIMCH AGHTa IPOXOAHT BOKPYT GAOKa FOAOBOK TOA HEKOTOPBIM YTAOM
npUYeM OCh CaMOro IMAMHAPA GAOKA FOAOBOK TakK)Ke HAKAOHEHaA I10A
HEeGOABIINM YTAOM K AeHTe. AeHTa NPH 3alHCH-YTeHHH ABHKETCS B OA-
HOM HalpaBAeHMH. AGHHEI CNOCO6 3aIHCH MPEATIOAAraeT HaAHYHe Ha-
KAOHHBIX AOPOXX€K Ha NNOBePXHOCTH A€HTHI. AHaAOTHYHas TEXHOAOTHs
TNPHUMEHseTC B BUACOMarHuTo(hoHax.

B 1972 r. pupma 3M paspaGoTara mepByIO KacceTy pasMepamu
15x10x1,6 cM, NpeAHa3HAYeHHYIO AAS XDaHEHMs AQHHBIX. BayTpn
KacceThl HAXOAMAMCE ABE KATYIUKH, Ha KOTOPbIe AeHTONPOTSIKHBIM
MeXaHM3MOM HaMaThIBAAACh ACHTAa B NpPOLecce YTeHHsA-3aluCH.

B 1983 r. GhiA BhiNymleH nepshii craHAapTHENT QIC (Quarter-Inch-
Catridge — HaKOUMTEeAb Ha MarHUTHON AEHTE), EMKOCTh KOTOPOTO
cocraBAasira 60 MGaiT. 3anuch AAHHBIX IPOM3BOAMAACH HA ABSATH AO-
POJXKKaX, a MarHuTHas AeHTa UMeAa AAMHY OKOAO 90 M. B AarbHelmenm
GBIA pa3paboTan CTaHAAPT Ha MHHH-KacceTs! (popmar MC). Pasmep:
MMHH-KaCCeTh, COTAACHO 3TOMY CTaHAApTY, 8,25 x 6,35 x1,5 em. OcHoBy
MAarHMTHOrO CA0si AeHT QIC cOCTaBAsIeT OKCHA KeAesa.

EcAu HakonuTeAb Ha MarHuTHOM AenTe THNA QIC-80 dopmara MC
o6Aaaar eMKoCTEIO 80 MGaiiT, 28 AOpoXKKaMu, TO HakonuTeAs QIC-3095
uMeeT 72 AOPOXKKHM U eMKOCTB AO 4 [GaiT.

TpeunmyuiecTsa 3THX HAKOMMTEACH: YACABHAsA CTOMMOCTh XPAHEHHS
AGHHEIX Ha AeHTe (B mepecyere Ha | MGaiT) 3HAYUTEABHO HUXKE, YeM
TIPH MCTIOAB3OBAHMM HAKONMMTeAeH Ha IHOKHMX MarHUTHBIX AMCKAX, H,
KpOMe TOro, AEHTOYHbIe HaKOITHTeAH TPOCTHl B MCMOAL30OBAHHM M Ha-
AEXKHBI.

K mepocraTkam Hakonmurerent Ha QIC OTHOCATCS MX HM3KOe Gbl-
CTPOAGHICTBHE, AAHTeABHOE (hOPMATHPOBAHHE KACCETHI IePEA 3AMUCHIO
AQHHEIX.

AaabHelmee pasBuTHe HAKONMUTeAEH Ha MarHUTHOM AeHTe Mo-
IWAO MO MYTH YBEAHYEHHs] eMKOCTH KacceT W NOBLIIEeHUsS NAOTHOCTH
sanuck AaHHBIX. HapsAy ¢ pacipocTpaHeHHBIMH B HACTOSIIee BpeMs
YCTPOHCTBaMH pe3epBHOro Konuposauus (opmatos QIC cranossTcs
TIONYASIPHEI ¥ ADyTHe YCTPOMCTBA KONMMPOBAHUA Ha MarHUTHOM AGHTe,
B YaCTHOCTH, B KOMIBIOTEPHBIX CETAX, MAHHIYAHDYIOIIMX GOABLIMMU
o6'beMaMy AGHHBIX.
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~ CymIeCTBYIOT CAGAYIOLIHE CTAHAAPTEI 3aITMCH AGHHEIX Ha MarHUTHBIE

- @upmoit Sony 0CBOEH BHIYCK YCTPOHCTB, B KOTOPBIX HCIIOAB3YIOTCS
IMTHBIE A€HTBI ITHPHHOA 4 MM AAs LHPOBO# 3ByKo3anucu DAT

gital Audio Tape) n AeHTE! LIMPUHOM 8 MM AAs BHAeo3anucH. Kpome
Dro, pa3paGoTaH CTAHAAPT AASl XPaHeHHs AGHHBIX B IH(POBOM BHAE
)DS (Digital Data Storage). TexHOAOTHS IEPBOrO MOKOAeHHs hopmaTa
DDS-1 oGecrieunBaeT eMKOCTh 2 [6aiT MPH MAKCHMAABHOM CKOPOCTH
0,55 MGaiit/c. Ipu CHIKeHHH IIHPHHB! AOPOKKH B YCTPOHCTBAX YeT-
pToro nokoAenusi DDS-4 A0 6,8 MKM H yBeAHUEHHH AAMHBI ACHTHI A0

M CKOPOCTH.
- B cepeaunie 1990-X IT. IOSBHAACH HOBasi TEXHOAOTHS, MIO3BOASIONIAsA

GecnieunTs G0AEe BEICOKYIO @MKOCTB, CKOPOCTE NIePeAAYH AGHHBIX M Ha-

b pe3epBHOrO KOMHpoBaHHA — TexnHoaorns DLT (Digital Linear
[ape), KOTOpasi CYMTAETCS OAHOM U3 CAMBIX MOMYASPHBIX.
- TMo ceoemy npunMny 3anucu Texsoaorus DLT anaroruusa npume-
eMoit B ayAMOKacceTax. YBeAHuyeHHe NAOTHOCTH 3aIUCH AOCTHTaeTCst
AAPs TOMY, YTO MarHMTHAsA FrOAOBKA HMEeT HeCKOABKO KaHAAOB AAS
ANHCH U CTOABKO XKe AASl uTeHusi. Kpome Toro, yCTpoicTBO aBToMa-
Oro MO3HIHOHWUPOBAHUA MMO3BOASIET e nepeMeaThcs U BAOAL
L AABHOM OCH.
- LlerocTHOCTS 3anuMcaHHO# HHDOPMaK 06ecne HBaeTCs MHOTO-
POBHEBO! CHCTEMOJ 3alIMThl. 3aIUCh Ha AGHTY BCErAa COmpoBO-
AeTCsi OAHOBDEMEHHBIM YTeHHEM Yepe3 AONOAHHTEABHEIH KaHaA.
3alMUTBE OT BO3MOXHBIX omnGoK Ha AEHTY 3aIHCBIBAETCH KOA
H pHOM cymmul (Cyclic Redundancy Code — CRC).

Crpumepsl opmara DLT SBASIIOTCS NONYASPHBEIMH YCTPOHCTBaMU
3epPBHOrO KONMPOBaHHUs. Pa3paGOTYMK 3TO# TEXHOAOTHH M OCHOBHOM
M3BOAMTEAb YCTPOHCTB Ha ee OCHOBe KoMnanusi Quantum nocro-
SHHO COBEpIIEHCTBYeT CBOH H306peTeHHs, Pe3yABTaTOM 4Yero CTaro
BAeHHe (popmara DLT-8000.

- Emxocts crpumepa DLT-8000 coctasasier 40/80 I'GaiiT nnpu CKOPOCTH
epeAayH AAHHBIX A0 12 MGAHT/C ¥ BRICOKOH HAAEKHOCTH, ONIPEACAs-
Oif BpeMeHeM HapaGOTKH Ha oTKa3 250 Teic. 4. Quantum DLT-8000
leer nnTepdeiic Fast SCSI-2 u npepHasHayeH AAS @PXHBHPOBaHHUS
HpopManuK cepBepoB M MOIIHEIX PaGOYHX CTAHIIM, KOTOPEIE MOTYT
AHUTBECS TIOA yNpaBA€HHEeM WHPOKOro Chnekrpa onepanHOHHBIX
eM.

AaabHeitmum passutHeM DLT sBuAack TexHoAorus Super DLT
(SDLT). I'asas ocoGenHocts Super DLT — texuHoaorus Laser Guided
- Magnetic Recording (LGMR). Aannsie B Super DLT nuuryTcs Ha OAHOR
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PYKOBOAMTEA CTPYKTYPHORO TIOAPAJACACHHS 110 WHGOPMALHORHMM TEXHOAOTIAN
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TexHHYeCKHe CPEACTBa MHPOPMATH3ANMY : YHeGHHK A
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Y4eGHHK COIAGH B COOTBETCTBHH C TpeGoBanmAMH DeAEPAABHOTO TOCYAAD-
CTBEHHOTO OGPA3IOBATEABHOTO CTAHAAPTA CPEAHETO POBECCHORAALHOTO 06pa-
3J0BAHKS 1O CTICUHAALHOCTAM YKPYNHEHHOR TPYNITH «MHpOPMATHKA W BHIHC-
AMTeABHas TEXHHKa», B TOM YHCAE N0 CHeUHAABHOCTAM M3 cicka TOT-50.
YueGHoe HIAGHME NpeAHAIHAYEHO AA HIYNeHHS OOIIeNpOdeccHOHaALHOM
AMCUHIAMEE «TeXHHIECKHEe CPEACTBA MH(OPMATHIALMMY.

PaccMoTpeHs! (PU3NIECKHE OCHOBB, ANNApaTHLIE CPEACTBA, KOHCTPYKTHBHbIE
0COBEHHOCTH, TEXHHYECKHE XaPAKTEPHCTHKH H OCOBEHHOCTH IKCTIAYATALHK CO-
BPEMEHHRIX TEXHHYECKHX CPEACTB HH(OPMATHIALNMK: KOMILIOTEPOB, YCTPOACTE
OATOTOBKH, BBOAA M OTOGpaXeHHs MH(OPMALIH, CHCTeM 06PaBOTKM i BOC-
IPOM3IBEACHHS aYAHO- i BHACOMH(DOPMAILIH, TEACKOMMYHUKALMOHHKIX CPEACTB,
YCTPOHCTB At PaboTst € MHGOPMALHER Ha TBEPAKX HOCHTEASX. YAGACHO BHH-
MaHHe OpraHM3aumy paGOYMX MECT NPH SKCIAYATAMH TEXHHYECKHX CPEACTB
MHpOpMaTHIALMM.

TpHBeACHa HHOPMALIS O TEXHOAOTHH TPOH3BOACTBA POLECCOPOB, OCHOB-
HBIX XaPAKTEPHCTHKAX MHOTOSAGPHBIX NPOLECCOPOB, COBPEMEHRHLIX H nepCreK-
THBHBIX HOCHTeASX HHPOPMALHH, UHPPOBLIX IBYKOBLIX CHCTEMAX, TEXHOAOTHH
3D-3ByKa, BeG-KaMepax, TPEXMEPHBIX IPHHTEPAX H CKAHEPAX, IAeKTPOHHBIX
TAAHIIeTaX, CeHCOPHKIX YCTPOMCTBAX BBOAA MH(OPMALMM, TEXHOAOrHAX Gec-
npoBoARO# cBsiau Bluetooth u Wi-Fi, cMapTdhOHAX H KOMMYHMKATOpaX.

AAst CTYAGHTOB yupexAeHHH CPeAHero NpodecCHOHAALHOTO 06Pa3OBaHHA.
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B pyKax y4eGHHK, KOTOPhI# GHIA NOAroTOBACH H3-
r «AxkapeMusi» B cooTBeTCTBHM ¢ DepeparbHBIM
s oBpasoBaTeAsHEM cTaHAapToM (PTOC) B pamkax
IAEKCHOTO IPOEKTa MOATOTOBKH KaAPOB 1o 50 Ham-
Ha pBIHKE TPYAQ, HOBBIM M NepPCHNeKTHBHBIM
mmocrm CpeaHero npogecCHOHaABHOTrO 06-

MPOeKTa ABAAeTCH o6HOBACHHME CoAepXaHusA
10 06pPa30BaHus C y4eTOM NPOdheCcCHOHAABHEIX
3 MeTOAMK ¥ TexHoAormii. [Tpu paspaGoTke
2 TpeGoBaHUsA MEKAYHAPOAHBIX KOHKYPCOB
mpcru BKAIOYas YeMIHOHaThl «MOAOABIE
N s u WorldSkills Russia).
‘«AKapeMHsI» SIBASIETCS AMAEPOM 110 BEITYCKY
CIO B Poccuiickoit ®epepauun. Boree ABap-
ISl IOMOTralOT CTYACHTaM OBAAAEBaTh 3HAHUAMH,
1o pabouuM MpodecCHsM ¥ CIeIHAABHOCTSIM.
y CO BpeMeHeM, H3AATeALCTBO IIPeAAaraeT He
M5, HO M 3AEKTPOHHBIE y4eGHHUKH, JIAeKTPOH-
CKHe KOMIAEKCH # BHPTYaAbHBIE IPAKTHKYMbI.
a MOAQYHM MH(POPMALHHU C YIETOM NMOCAEAHHX
L} B NPENOAABaHMM — OTAHYHTeAbHast 0coGen-
Al KapToyka M3AaTeALCKOro HeHTpa «AKapeMHs» Ha

« 5 , 9TO A8HHEI! yqeGHUK GYAeT MOAe3eH CTYAeHTaM,
y mpenoaaBarTeAeif, a Takxe MOMOXKET CleNHaAuCTaM,
C mipunmmnnHGpumuim obaacTty,
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CTOpOHE MAarHUTHOM ACHTHI, a HH(OPMAIUSA O MOAOKEHHH FOAOBOK
4TeHHsi-3anucH — Ha obpaTHON. BAaropaps MCIOAB3OBAHMIO Aa3epa
YAQETCs OYeHb TOYHO MO3HIIMOHUPOBATE TOAOBKH M COOTBETCTBEHHO
oueHb GAM3KO pacroAaraTh AOPOXKKHM Ha AeHTe. Emje OAHON MHHOBa-
uueit Super DLT craaa cucrema cunxpounsanun POS (Pivoting Optical
Servo), kotopasi paGoTaeT co BCTPOSHHO# CepBOAOPOIKKOI, HAHECEHHO
Ha AGHTY ellle B mpouecce NPOM3BOACTBA, YTO MCKAIOYAeT HEOGXOAH-
MOCTB nepe)opMaTHPOBAHUS ACHTEL

Hanpumep, sakonutean DLT-S4 crenuarbHO MPOEKTHPOBAAKCE
AAst PaBOTH C IPHAOKEHHUAMH, TPeGYIOIMUMH GOABIINX PECYpPCOB,
AASL MHOTOYPOBHEBBIX CPEA, AASi PaGOTHl Ha CAMBIX BaKHBIX Y4acTKax
IT-cepni.

DLT-S4 o6aapaer emkoctsio 1,6 TGaitr, oGecneunBas MOAAEPIKKY
YAGAGHHEIX O(DHMCOB MAM PaGOYMX IPYIINT B GAWHCTBEHHOM A@HTOYHOM
kaprpupxe. DLT-S4 nmeer paciiMpeHHble BCTPOeHHEIE (DyHKIMH ynipas-
AeHust M 3amuTh. CKOPOCTH MepeAauy AaHHEIX cocTaBasier 60 M6/c
(6e3 komnpeccun) u 120 MG/c nIpu ee HaAMYHH.

B 1998 r. Grira paspaGorana TexHoAorust LTO (Linear Tape-Open)
COBMECTHO TPeMsi KPyNHeHUIHMH TPOM3BOAHTEASIMH HAKOMATEACH
Ha MarauTHOM Aente — IBM, Hewlett-Packard u Seagate Technology.
TpaKkTHYeCKH HCTIOAB3YeMEIM (POPMATOM 3aITHCH AGHHBIX B 3TOM CTaH-
Aapre siBasiercs Ultrium. B coBpeMeHHBIX yCTPOMCTBAX MCTIOAB3YeTCs
TexHoAorust Ultrium LTO mectoro nokoaeunus (LTO-6).

Aenra BHYTpH KapTpHAKa LTO HamaThIBaeTCs Ha OAHY KaTyIUKy,
ABAAIOULYIOCSH PH YCTAHOBKe KaPTPUAKa noAaiomen. Ha KoHIe AeHTE!
3aKpernAeH CHelHaAbHBIH KOHIIEBHK, KOTOPEIH HCIIOAB3YeTCs HaKOMH-
TEeAeM AAS HAAEKHOTO 3aXBaTa ACHTH M (DUKCAIMM ee Ha MPHEeMHO#M
KaTylIKe, HAXOAAIEHCS BHYTPH HAKOTIUTEAS.

Kaxagtit KapTpuAX LTO COAGPKHUT ClIeI{HaABHBI BCTPOEHHbIH YHI
LTO-CM (Cartridge Memory). CymecTByiOT BHEIIIHHe CYHTHIBATEAH,
KaK AASl HCTIOAB30BAHMSI B COCTaBe A@HTOYHBIX GHOAMOTEK, Tak  aB-
TOHOMHEIe. HEeKOTOphIe U3 HHX MO3BOASIIOT BPEMEHHO 3a6AOKMPOBaThH
cpeactBamu LTO-CM AOCTYN K AQHHEIM Ha KapTPHAXKE A0 BBOAA pas-
PeIIAIOIIEro AOCTYI KAIOY, YTO MOXKET MCHOAB30BaThCsl, HAIPUMeD,
BO BpeMsi [IePeBO3KH KapTpuAXKe# ¢ KoH(pUACHIMaALHON HH(OpManuei
C OAHO¥ TEPPUTOPHH Ha APYTYIO.

Hanpumep, BHYyTpeHHH# HAKONHUTEAb Ha MarHUTHOM Aente HP
StoreEver LTO-6 Ultrium 6650 (EH963A) ¢ nutepdericom SAS npea-
Ha3HaYeH AASl YCTAHOBKM B COBMECTHMbIE AGHTOYHbIE GHOAHOTEKH
M aBTO3arpy3uMKH ¥ NPEACTaBASIOT COGOM 1IECTOe NOKOAGHHE HAKOIH-
Teaeit LTO. Ero emkocTs AocTuraer 6,25 TGailT, a CKOPOCTb [IePeAa s —
1,45 TGaitr/4 npu cxatim 2,5: 1.
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[cTeMa pe3epBHOTO KONMPOBaHMA Ha Gase TaKOro MPUBOAA SB-
A COBPEMEHHBEIM M HAACKHEIM pelleHHeM, 06ecneunBalomum
Hue or 15 Ao 30 Aet npu He MeHee 5000 3arpy3oK/BEIrPy30K

(oMnanusi IBM, nomumo oGopyaoBanus LTO, nocTaBasieT CrpumMepst
BEHHOT'O 3aKpHITOro cranpapra IBM 3592 (Jaguar), a Takxke co-
AMEIe ACHTOUHBIE GHGAHOTeKH. DT0 060PYAOBaHHE HCIIOAB3YeTCS

pax u MeitH(peimax. B otamune ot cranaapra LTO, IBM 3592
POBaH He TOABKO Ha apXMBALIMIO M Pe3epBHOE KOMHMPOBaHHe,
Ha NPOM3BOABHEIN AOCTYN K AaHHEIM; IBM 3592 ucnoassyer au-
/i METOA 3allMCH H MHOTOCKOPOCTHOE ABHMJKEHHe AeHTH! (6 man
eif, B 3aBHCHMOCTH OT MOAEAH cTpuMepa). Hanpumep, Aen-
HakonuTeAb IBM System Storage TS1140 Tape Drive moxer
b Ha OAHOM KapTpHAXKe A0 4 TGaHT AAHHBIX AaXKe Ge3 CKaTHs.
eCCHsi [I03BOASIET YBEAHYHTh 3TOT 00BeM B TPH pasa.
BubGAnOTeKa IPEACTaBAsieT OGO XpaHHAMILE ¢ GOABIIMM KOAHYe-
oM HocuTeAeit. OHu 3 HEeKTHBHEI AASI IEHTPAAM30BaHHOTO pe3eps-
0 KOMMPOBaHMsl CePBEPOB GOABLIOH €MKOCTH Ha 06uIyio CHCTeMy
ernsi. OCHOBHEIC AOCTOMHCTBA B 3TOM CAydae — O4YeHb BbICOKast
b KOMMPOBAHHS H BOCCTAHOBACHUS HH(POPMALIUH (A0 COTEH I~
B 4ac), GOABIIAs eMKOCTB (AO AECATKOB TepabaiiT), HaAKHOCTh
HeHHs 1 MHHHMaAbHAsA YAeAbHasi CTOMMOCTb XpaHeHHs (B pacuere
 OAMH MeraGailT AQHHBIX).

MaccuB He3aBHCHMBIX HAKOMHTeAeH COCTOMT M3 HeCKOABKMX MpH-
C AGHT B OAHOM KOpIyce, IPHYeM KakABli H3 HUX 0OCAYKHUBaeT
-eAMHCTBEHHBIN HOCcHTeAb. Cxema pabotei RAIT aHaroruuHa
ckoBoMy MaccuBy RAID. RAIT 3HauMTeABHO NOBbIIIAET MPOU3BO-
bHOCTB OIIepallHii Pe3ePBHOTO KONHPOBAHMS ¥ aPXHBUPOBAHMS,
bKy HAKOMHMTEAH paboTaloT MapaAAeABHO.
ABMOMamu3upoBAHRAA AeHMOYHas 6ubauomexa IBM System Storage
53500 Tape Library o6AaAaeT BBICOKO CTeNeHbIO MaclITabHpyeMoCTH

51 BHITIOAHEHHS! 3aAa4 Pe3ePBHOTO KOMMPOBAHMS K aPXMBHOTO XpaHe-
B CpeAax Ha 6a3e MOHH(PEAMOB U OTKPHITEIX CHCTEM B KPYIHBIX
(MaHHUSX M OPraHM3alHUAX CPEAHEro pasMepa.

Aenmounas Gubauomexa HPE StoreEver ESL G3 obecnednBaer Bbi-
KyI0 rHOKOCTh MacIITabGHpPOBaHUs, KOTOPas NO3BOASIET CIIPABUTHCS
: HenpeACKasyeMbiM yBeAHYeHHeM o0beMa AGHHBIX. AoCTyneH BbIGop
IIMPOKOTO psiaa Ga30BEIX KOH(Urypauuit 4 MaclITaGupoBaHue A0
2 006 AeHTOYHBIX KapTpuAXKei ¢ marom B 100 caoTos. Takum oGpa3zom,
lIeHHe NI03BOASIeT XpaHHuTE A0 180 MGaiit! (c KoadduIMeHTOM CKaTHS

11 MeraGaitr (MGairr) = 1024 T6asr = 2% Gaiit.
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2,5:1) AQHHBIX Pe3ePBHOTO KONMPOBAHMS HAH aPXHBHOH uHpOpMaIHY.
VipaBAeHHe MHOXKECTBOM ACHTOYHBIX GHGAMOTEK M KOHTPOAB 3@ Hx
PaGoTOi OCYIIECTBASIOTCA C NIOMOMIBIO HHTEAAEKTYAABHOTO rpacmye-
CKOroO IOAB30BaTeABCKOroO uHTepdeiica. AAsi AGHTOYHONM GHOAHOTEKN
HPE StoreEver ESL G3 peaAn3oBana NoAAepKKa Hakonureaeir LTO-7
Ultrium. BuGAnoreka BMemaer A0 192 HakonuTeAe.

StoreEver ESL G3 nopaepxuBaer mMacmraGuposasue ¢ 1 Ao 192
AGHTOYHBIX HakomuTeAed LTO-7, LTO-6 uan LTO-5 Ultrium u ¢ 1 o0 16
bpeiiMoB GHGAHOTEKH.

enmounsie GubAUOMEKU IPEAHA3HAYECHEI AASL OTIEPATHBHOTO YIIpaB-
AGHHS ACHTOYHBIMU HOCHTeAMH, GAGroAaps 4eMy onepaTopy 6oabie
He HY)XXHO 3a60THTBCA O CBOEBPEMEHHOH 3arpyske TOro MAM MHOTO
AEHTOYHOrO HOCHTeAsi. Kak HpaBHAO, B KauecTBe MepPBOrO KPHTEpPHs
TPH BLIGOPE AeHTOYHOM GMGAMOTEKH BEICTYNIAeT MAKCHMAABHEL OGHLeM
XPaHUMEBIX AGHHBIX. OAHaKO HEOGXOAMMO YUHTHIBATE H TO, KAKHE THITE!
AEHTOYHEIX YCTPOMCTB YCTAHOBAGHH B GHOAHOTEKe.

Ha MaABIX IPEANPUATHSX, B YAAAGHHBIX O(PHCaX, a TaKKe npu 06
eMe AGHHBIX A0 50 [GaiiT 4acTo NPUMEHSIOTCS AeHTOYHBIe GHGAHOTeKH,
Hanopo6ue FlexiPack Autoloader. 9ta GHGANOTEKa NO3BOASET YIPABASTE
WeCThIO AeHTamMu THna DDS-3 npu MakcHMaAbHO# eMrocTi 72 I'GaiT
u obecrneynBaTh CKOPOCTh NIEPEAAYH AAHHEIX A0 1 MGaitr/c.

Tpu o6veme pesepsupyeMuix AaHHEIX OT 50 Ao 350 I'GaiiT OCHOB-
HEIMH TPeGOBaHMAMH K GHOGAMOTEKE SBASIIOTCS CKOPOCTh M 0GBEMEI
KONHMPYeMBIX AGHHBIX. 3A€Ch 110 IIPaBy HAHGOABIIMM CIIPOCOM MOAB3Y-
IOTCSt YCTPOACTBA Ha Gase AeHTOYHBIX Hakomureaeit DLT. IMpumepom
TOAOGHO# GHGAMOTEKH MOXKET CAYKHTS pelerne Ha Gase Sun StorEdge
L9 Autoloader. BUGAHOTEKa I03BOASIET OPraHK30BATH PaGoTy C ACBSTHIO
AGHTaMH, Ka)KAast M3 KOTOPEIX crioco6GHa BMecTHTh A0 40 NGaifT AaHHEIX,
UTO AT CyMMapHyio eMKocTh 360 ['Gaiit. B kauecTBe AeHTOYHOrO Ha-
KonuTeAs B GubAnoTeke ucnoas3yercs DLT-8000.

I s

Flash-namams (0T aHrA. BCbINKa, KaAp) — 0cOBKII BUA 3HEProHe-
3aBHCHMO¥! IePe3anuCHIBaeMOil TOAYIIPOBOAHMKOBOM namsiTy. [Tepsrie
oGpasnu Flash-namaTi GeiAn paspaGorans! B 1984 r. mHxeHepamu
xomnanuu Toshiba.

ITOT BHA NaMSATH HE COASPIKAT MEXAHUYECKIX IACMEHTOB, AomycKaeT
MHOTOKpaTHOe M3MeHeHHe pa3MemaemMoi HH(OpMaluK 1 He TpeGyer
AONOAHHTEABHOH 3HEPTHH AAS XpaHeHHs.
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'Flash-mamsTs codetaer B ceGe CBOWCTBA NaMSTH C MPOM3BOABLHOM
opKoit (RAM) ¥ IOCTOSIHHOTO 3anoMHMHaloulero ycrpoiicrsa (ROM),
. MO3BOASIeT U3MeHATh nHpopManuio, kak RAM, u nHe TepsieT uH-
aIMIO IPM OTKAIOYEHWH MuTaHus, Kak ROM. Undopmauus, 3a-
Ha Flash-namsits, MOXeT XpaHUTECA A0 100 AeT u pomycKaeT
MAH IJHKAOB NepesanmcH.
 BBIITyCKaeTcst ABa OCHOBHBIX Tina Flash-namsra:
NOR (Not OR — roruveckoe HE—HMAM) — paspaGorana komna-
“mued Intel B 1988 r.;

 NAND (Not AND — aoruueckoe HE—H) —
uei Toshiba B 1989 .

NOR-naM.a.m.a obecneunBaeT BO3MOXKHOCTb NPOM3BOABHOTO YTeHHsI~
1 AQHHEIX (BIIAOTB AO OTA@ABHEIX GalTOB) ¥ GHICTPOE CYMTHIBAHME,
OpH 3TOM OTHOCHTEABHO MEAAeHHEIe CXeMhbl 3aIIHCH U CTHPaHHA.
(poMe TOrO, TaKas NaMsATh HMEeT AOBOABHO KPYTIHEIE AYEHKH (K Kax-
¥ HeOOXOAMMO MOABECTH KOHTAKT), UTO BEI3BIBAET CAOJKHOCTH B H3-
YTOBACHHMH M IIOBHINIEHHN €MKOCTH. PaccuuTaHa Ha XpaHeHHe KOAQ.
- NAND-namsts obecrnieqnBaeT GAOYHBIN AOCTYTI, GHICTPhIe MPOLEAYPhI
a i ¥ 3aIMCH, ACIIEBH3HY M NPOCTOTY HapallHBaHUA €MKOCTH
yAeit. Aannble Ha Flash-namstn NAND CYHTEIBAIOTCH NOGAOYHO.
ep eAMHHYHOTO GAOKA Bapeupyercs oT 256 Gairt Ao 256 KGaiir.
4eCKH BCe COBpeMEeHHbIe MHKPOCXeMhl MO3BOASIOT padmarh
KaMM pasHoro pasmepa. Baaropaps 6AouHO# opranusamuu Flash-
NAND oHa AemeBAe, ONTHMH3HPOBAHA AASI MACCOBBIX IIPHAO-
eHUII, IBASIETCS CAMOM PacHpPOCTPaHeHHOH (HOPMO.
~ B npocreiimem caydae OAHa sideika Flash-naMsaTi COACPIKHT OAUH
¥ MOXeT GuITh BHITOAHEHa KakK Ha OAHOM, TaK M Ha ABYX MOAEBBIX
H3aucTopax. CaM TPAH3UCTOP BKAIOYAeT B Ce6A CIeIMAABHYIO AeK-
[eCKY H30AMPOBAHHYIO OGAACTB, HA3KIBAEMYIO ¢IAABAIOIHM» 3a-
[BOPOM, KaK MOKa3aHo Ha puc. 3.16. DToT TepMUH BO3HHK M3-3a TOrO,
ITO NIOTEHIMAA TOH OBAACTH He SBASETCS CTaGHABHEIM, YTO NIO3BOARET
(BaTh B Hell IAKTPOHEI, T. €. 3apsA, ¥ HMEHHO 3AeCh XPaHHUTCS
opmanust. Haauume HAM OTCYTCTBHE 3apSiAa KOAMPYeT OAMH GHT: AO-
eckas 1 — 3apsiAa HeT, AOTHUeCKuil 0 — ecThb. Beilue «naasaiouiero»
AMTCSl YTIPABASIIONIHIA 3aTBOP, KOTOPEI SBASETCS HEOTHEMAEMO#H
O TpH TIpoIecce 3aNHCH-CTHPAHMS AGHHBIX mamsT. [1py npo-
OBaHUM MEXKAY MCTOKOM M CTOKOM, BCAGACTBHE msAenmml
eABHOTO MOASl Ha YIIPABASIOIIEeM 3aTBOPe CO3AAeTCs KaHaa —
OTOK 3AeKTPOHOB. HeKoTOpEIe U3 3AEKTPOHOB GAAroAapst HAAMYMIO
BOABIIE SHEPTHH NPEOAOAEBAIOT CAOH AWIAEKTPHKA M NONAAAIOT
@ «[AQBaIOLIMI» 3aTBOP, TA€ MOTYT XPaHHUTBLCA B TeYeHHe HeCKOABKHX
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pa3spaboraHa Komna-
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GND Ak Aon. BRCOKOE HanpsXerHe (-)

Bricokoe nanpsxenwe (+)

Auins Guron

Puc. 3.16.
3.16. S::;ana Hawmumunaceaenonesommenaumopa. Cocrosnus

n—mumohuwmnmmxmw):d—ml;'—awmpa

——

AeT. AAst cTHpaHus MHpOpPMaLUH Ha YHPaBASIOIMI 3aTBOP NOAGETCS
BLICOKOE OTPHUATEALHOE HANPSUKEHHE, H IACKTPOHAI C «IAABAIOLIErON
3aTBOPA NEPEeXOAAT (TYHHEAMPYIOT) Ha HCTOK.
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h-namsTe HamAa CBOe MPUMEHeHHEe B CUCTEMaX YNpaBACHHS,
(OHUPYIOUINX B CAOJKHBIX YCAOBHSIX SKCTIAYaTal{MH, TA€ HCIIOAb-
HHEe APYTMX HOCHTeAe#t MH(opManun HeBo3MOoxHO. Hampumep,
POM3BOACTBE, TPAHCIOPTE, B aBMALMM M KOCMOHaBTHKe. Bmecte
M, Flash-namate adpdexrusHa 1 B GRITOBOM MCNIOAB3OBaHUM. OHa
B COCTaB AI0GOro KOMIbIOTepa Kak Mukpocxema BIOS cucremuoit
, @ TaKKe B pasauuHle ycrpoiictea (CD-ROM, Buaeoapantep,
Y10 KapTy, MopeM). SIM-KapTa COTOBBEIX TeAe(OHOB TOXe CO-
B cebe Flash-namsrs.
YCTPOWMCTBAX NOPTATHBHOM TEXHHKH NPUMEHSIOTCS CACAYIOLIHE
oBrbie munst Flash-namamu:
ompactFlash Card — cMeHHasi KapTa naMaTi B udpossie oTo-
ephl;
ledia Card prst komnakTHeX Flash-naeepos, mugposeix go-
TOKamep;
‘Multi Media Card AAs MOGMABHBIX YCTPOHCTB;
s eDigital Card AA ayAMO- M BHAEOTEXHHKH, MOGHMABHBIX
poicTB, udpoBLIX (hoTOKaMep;
lemoryStick Card — undposas TexHuka Sony.
loMuMO 3TOrO Flash-naMATh BHITYCKAaeTCsl B BHA@ TPAAMIIMOHHBIX
et — NAAT ONepaTHBHOM NaMSITH, KOTOPEIE HCTIOAB3YIOTCS B @BTOOT-
ax, (hakcax u APyTHX yCTPOWCTBAX, TpeGyIONMX XPaHeH!s, MIHO-
Oro BOCIIpoM3BeAeHMst ¥ Gythepusanuu NOAyIeHHON HHpOPMaLH.
TIOMUMO BHEIIHEro BMAA y 3THX CMEHHEIX KapT MaMATH eCThb PSiA
(HIJMITHAABHBIX OTAMYHIi B CKOPOCTH 3aITUCH-YTeHHUs!, MAKCHMAABHO!
! , SHEProNOTPeGACHHHA.
Ilupokoe pacnpocTpaHeHHe Cpear noab3opareeit [TK moayumuan
B-Flash. 9ror Tun Flash-nakonureaeit nosisuacst B 2001 r. u pocTa-
0 GBICTPO 3aBOEBAA TIOMYASPHOCTD, AKTHBHO BEITECHHB HAKOIIHTeAR
THOKHMX MarHUTHEIX AMCKAX, TIOCKOABKY NPH MaAbIX rabapUTHRIX pas-
ax uMeeT GOABLINI 0GBeM NaMsATH, 0GAAAGET 3HAYUTEABHO GOABIIeH
BIO TIEPEAAYH AGHHEIX, OTAMYAETCS BEICOKOH HAACKHOCTEIO. At
Oro uTOGEl HCIIOABL3OBATH HAKOMUTEAB, AOCTATOYHO €T0 MOAKAIOYHTH
 USB-nopry komneiorepa ¢ OC Windows.
- IMpunnunuaAbHas cxeMa NOCTPOEHMS YCTPOMCTBA OCTAETCA Hens-
HHOM ¢ 1995 r., KOrAa «(pACIIKH» BrepBhle HAYaAH IPOU3BOAMTHCS
IpOMBIIACHHEIX MaciuTabax. B ocHosroM, USB Flash-kapra cocrout
TPeX KAIOYEBBIX IAeMEeHTOB:
pasnem USB — npeacTraBAasieT coGoit mHTepgeic MexAy hAemKon
¥ KOMITBIOTEPHO# CHCTeMOi, GyAb TO CHCTeMa NepPCOHAALHOTO KOM-
MBIOTEPa, MyABTHMEAMIHHOTO LIeHTPa HAH AQJKe ABTOMarHHTOABI;
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® KOHTPOAEp NAMSTH — OCYIIECTBAAET CBS3b MAMSTH YCTPO¥icTy
¢ pasbemom USB u pykoBopuT nepeaayen AAHHEIX B 06€ CTOPOHL;
® MHKpOCXeMa NaMsiTH — caMasi BaKHas yacth USB Flash-kapryy,

Onpeaeasier 06bem XpaHuMoii Ha Kapre MHpOpManuH, GricTpory

UTEHHS-3aIMCH AGHHBIX.

OcrosubiMu XapakTepucTukamu USB Flash-kapr siBAsiiOTCS CO-
POCTb u 06bem naMsTH. [TpeAcTaBACHHEIe Ha PuIHKe B 2016 . haenrxy
06ArapaloT 06BeMOM namMaTH A0 256 I'Gaiit u o6ecneunsaior Makcy-
MAABHYIO CKOPOCTB 3anmcu 28,5 M6aiit/c (Kingston HyperX Savage),
@ MaKCHMAABHYIO CKOPOCTE yTeHust 132 MGaiit/c (Kingston DataTraveler
150). MuTepdeitcn moaxaiouenns — USB 2.0 u USB 3.0, a raxxe micro
USB.

Anst paemmex HcrioassyioTest "eThipe OCHOBHEIX THNa USB-passema:
® OMKpLUmbil pasbeM BCTPEYACTCA HA YABTPAMAACHBKMX (hAemIKax.

Ero Aocrouncrsa — YMEHEBIIeHHe pa3Mepa (PACHIKH, YCKOPeHHe Ao-

CTyna k urchopmanum. HeAOCTaTKOM SBASETCS OTCYTCTBHE 3amuTs:

KOHTAKTHOI AACTHHE! PATEMA, 4TO SHATHTEABHO CHIIKAET Hapesk -

HOCTB (hbAemKy;
® KAgccuvecKull KOANGHOK — Hap@XKHas 3amura AM pasbema USB.

CoBpeMeHHEIe KOANGYKH M3TOTOBASIOTCH HE TOABKO M3 TAACTHKaA,

HO M M3 pe3nHbl. Pe3HHOBKI KOANIAYOK M03BOASET 3¢ deKTHBHO 3a-

IHMTHTE Pa3heM OT BAAMH M MBIAM, 8 KPOME TOTO, TaKO# KOANAYoK

Aydille YAepXXHBAeTCS Ha KOpIIyce U He Tpebyer pukcatopa. Heao-

CTaTOK TaKOH KOHCTPYKIMH CBA3AH C BOIMOKHOCTBIO YTPATH KOA-

nauka. OAHAKO SKCHePT! CYMTAlOT (PACHIKY TaKoi KOHCTPYKIMM

HanGoAee HaAEKHOI;
® caaligep — Koraa passem USB TIPAYETCS B KOpNyce (hACLIKM H H3-

BACKAETCA M3 HEro CeUMaAbHEIM NOASYHKOM. ThaBHEI HeAOCTaTOK

TAaKOrO pellleHHs — BOIMOXKHOCTH OAOMKH (puKcatopa. B cayuae

em USB npaKTHuecku HeBOIMOXKHO BCTABHTH B TOPT KOMIbIOTEpa.
Apyroit HeaocTaTOK KpoeTes B ToM, 4TO Paskem USB umeer crabyio
SAUMTY OT HLIAM H BAQTH, 0GeCTIeTHBAs 3AUTY TOALKO OT hHIHde-
CKOrO BO3AEHCTBHS;

®  CKOOKa — KOTAA KOPITYC (DAGIIKH ¢ BrICTynaomum USB-passemom
3aKpLIBAETCSt CKOGOM, KOTOPasi MMEeT TOUKy BpalleHHs Ha nporu-
BOIOAOKHOM OT pasbeMa KOHIe Kopmyca. HepocraTok Takoit KoH-
CTPYKUMH COCTOMT B TOM, YTO 3aKpHIBAIOI[as USB-passem ckoGka
CHAaGXeHa MATKHM (HKCAaTOpOM, To3TOMy TpeGyercsi CABHHYTH ee
TpH NOMeLeHHH (PASLIKH. 3aIMTa OT BAGTH M IIBIAK B GoAbMHCTBE
CAYYaeB TOXe OTCYTCTByeT.
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NPOA@X Ha POCCHHUCKOM phiHKe aBAsioTcss USB Flash-

M3BecTHRIX Komnauui: SANDISK, SILICON POWER, TRAN-
, KINGSTON, QUMO.

KOHTPO/bHbIE BOMPOCHI

—

. Kakue supbl HakonuTenen WHHOPMaLMW NPUMEHRIOTCA B CO-

CTBBE TEXHU4ECKIX CPEACTS MHHOPMaTU3aLMN?

. Kakue manieckme NpouUeccs NONOXeHs! B 0CHOBY 3anucu

¥ BOCNPOM3BEAEHNA MHAOPMALIMM Ha MBrHUTHBIX HOCUTENAX?
V13 KaKMX OCHOBHbIX KOHCTPYKTUBHBIX 3NEMEHTOB COCTOMT AMC-
KOBOA ANA MBKMX MErHUTHBLIX AUCKOB W K8K OH (hyHKLMOHUpYeT?
Ha308uTe OCHOBHbIE KOHCTPYKTUBHBIE 3NEMEHTBI HaKoNUTENs
H& KECTKMX MarHuTHbIX auckax. OGLACHUTE X hyHKUMOHaNLHOE
Ha3Ha4eHve.

Kakue ocHoBHbIE X8paKTepUCTMKM HEOGXOAMMO NPUHUMATL
BO BHUMaHWE NPU BLIGOPE HBKONUTENS Ha KECTKOM MBrHUTHOM
Aucke?

MepeuncnuTe ocHOBHbIE 3TaNkI Npouecca uaroTosnesus CD-
AvCKoB. Kak npou3soauTCA opraHnsaumn aaxHsix Ha CD-ROM?

. Kak npouasoauTcs 3anucs urtopmaumm Ha avckax CD-WORM,

o VAR Rini
W3BOAWTCA CYUTbIBaHME MH(opmaumm ¢ asyxcnoirHoro DVD-
ancka?

Kak NPOU3BOAATCA 38NUCh U CHUTBIBEHNE MH(IOPMALIMM C Mar-
HUTOONTUYECKMX AUCKOB?

MepemcnuTe 0BNECTM NPUMEHEHISR, NPEUMYLLIECTBA U HE[0-
CTaTKu HaKONWUTENEA HA8 MarHUTHOMN NeHTe.

. Kax paGoraer Flash-namaTs?
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ABA 4

YCTPOWCTBA OTOBPAXEHUSA
NH®OPMALUN

MOHUTOPbI

K yerpoiicteam oroGpaxkenns MHPOPMAIUH OTHOCATCS MOHUTOPSI,
@ TaKKe YCTPOHCTBA, OPHEHTHPOBAHHEIE Ha PEIIeHHE MYABTHMEAMIHHEIX
HAH NPe3eHTallMOHHAIX 33AaY: YCTPOHCTBA (DOPMHPOBAHMS OOBEMHEIX
(cTrepeockonnyeckux) u3oGpaxkenui u TPOEKTOPHI.

Mouurop siBAsieTcst 0BGsi3aTeAbHBIM 3aemenToM TTK, NpeAHasHa4yeH-
HBEIM AAsl BRIBOA@ Ha 3KPaH TEKCTOBO# M rpadmyeckoit uHGpopMamuu.
CoOOTBETCTBEHHO MOHHTOP MOKET PaGOTaTh B ABYX PEXKHMAX: TEKCTOBOM
M rpapuyeckom:

® B MeKCmoBoM pexume 3KpaH paaﬁusae'rcx Ha 3HAKOMECTa, Ha KaXxK-
AO€ U3 KOTOPEIX BHIBOAMTCSI OAMH M3 256 CHMBOAOB TabAMIBI CTaH-
Aapra ASCII;

® B IpAuuecKoM pexuMme Ha IKPaH BEIBOAATCH H30GPakeHHst 110 MUK~
ceAaMm.

Tunbi COBpeMEHHEIX MOHHTOPOB OTAHYAIOTCS GOABLIMM Pa3HOOGpa-
3ueM.

ITo npunyuny geiicmsus Bce MoHUTOPE! AAs TTK MOXKHO noApas-
ACAHTH Ha ABe GOABIIME IpyMILL:

® Ha OCHOBE JAEKTPOHHO-Ay4eBOH TPyGkH (IAT) — CRT (Cathode-
Ray Tube), HassIBaeMOit KHHECKOTIOM;

® NAOCKONAHEABHEIE, BEIIOAHEHHEIe B GOABIIMHCTBE CBOEM Ha OCHOBE
JKUAKHMX KpHCTaAr0B, — LCD (Liquid-Crystal Display).

Kpome Toro, monnTopsi A ITK KAaCCHPUIMPYIOTCS 11O BHAY BEIBO-
AMMO¥ HH(OPMALMK, THITY KpaHa, Pa3MepPHOCTH OTOGPaKeHHMsI, THITY
BHAEOAAaNTepa M MHTepeicHoro Kabeas.
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4.1.1. Monutopsi Ha ocHose 3T

OAB3yeMast B ITOM THIIe MOHHTOPOB TeXHOAOTHs! GiAa pa3paboTa-
erkiM yuensi OepaunanAoM Bpaynom B 1897 r. Axst namepenust
eHHOTO TOKa, T.e. AAsl OCIjHAAOTpada.
HCTpyKuus DAT-MOHUTOpPA NPEACTaBAseT €c060i CTEKASTHHYIO
6Ky, BHYTPH KOTOPO# HAXOAUTCS BaKyyM (puc. 4.1). C ¢poHTaABHOH
POHEI BHYTPEHHSIS YaCTh CTEKAA TPYOKM NOKpHITa AroMHHOGOPOM.
UHOOP — 3TO BEIIECTBO, KOTOPOE MCIYCKAeT CBeT Npu GoM-
AMPOBKE €ro 3apsUKeHHBIMH YacTHIaMK. AAS CO3AAHUA H300paKe-
B DAT-MOHHTOPE HCIIOAL3YETCSl SACKTPOHHASA MYUIKa, KOTOpas uc-
CKAeT TOTOK SAeKTPOHOB CKBO3b METAAAHYECKYIO MACKY HAH PelleTKy
PEHHIOIO IIOBEPXHOCTh CTEKASHHOIO 3KpaHa MOHHTOPa, KOTopas

0GpasyeTcst B CBET, T. €. IOTOK 9AeKTPOHOB 3aCTaBASET TOHKH AIOMH-
pa CBEeTHTHCS. DTH CBETAIIHECS TOYKH AIOMUHO(OPa (hopMHUpYIOT
enue Ha MoHuTOpe. Kak npasmao, B usetHoM DAT-MOHHTOPE
b3YIOTCS TPH SAEKTPOHHEIE MYIIKH, B OTAHYHE OT OAHOM MyIIKH,
PHMEHSEeMOil B MOHOXPOMHBIX MOHHTOPAX.

Ha myTH ny4Ka 3ACKTPOHOB OGHIYHO HAXOASTCH AOTIOAHHTEABHEIE
SKTPOABI: MOAYASITOP, PEryAHDYIOLIHi HHTEHCHBHOCTb MyYKa SAEK-
DOHOB ¥ CBSAI3aHHYIO C Heil IPKOCTh M300paKeHUs; okycupyromuit
EKTPOA, OTIPEACASIOLIMI Pa3Mep CBETOBOTO MATHA; Pa3MeleHHbe
ocHopauuu DAT KaTyIIK# OTKAOHSIONIEH CHCTEMBI, KOTOPEIe H3Me-

MonTaxuue
Xomyr OTrAOHSIOmAs CHCTEMA
DneKTpOHHAS MymKa
TopAoBMHa TPYGKH

Katymxa oTkAoHeHus

110 BEPTHKAAH

DeppuToBsiii cepACUIHK

Ka OTKAOHEHHS
110 FOPH3OHTAAK

Tenesas Macka

BuyTpenniii MarRuTHBH
Kkpas

Puc. 4.1. KorcTpykTueHan cxema 3TT-monuTopa
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HSIOT HanpaBAeHHe my4ka. AioGoe TeKCTOBOe MAH rpadMyYecKoe H3o-
GpaxkeHue Ha SKpaHe MOHHTOPA COCTOMT M3 MHOXKECTBA AMCKDETHy
TOYEK AIOMHHO(DOPA, Ha3HIBA@MBIX NUKCEAAMU W TPEACTABASIOLHMX cOGOi
MHHHMAALHBIA IAEMEHT HM300pakeHus-pacTpa.

DopMHpOBaHHE PACTPa B MOHHTOPE MPOH3BOAMTCS € IOMOLIBIO CIie-
UHAALHBIX CUTHAAOB, HOCTYNAIOMMX Ha OTKAOHSIONYIO cHcTemy. [Toy
ACHICTBHEM JTHX CHIHAAOB NPOM3BOAMTCS CKAHMPOBAHHME Ay¥a IO 110-
BEPXHOCTH KPaHa 110 3Ur3aroo6pasHoi TPAEKTOPHH OT AEBOI0 BepXHero
YTA@ A0 MPaBOro HHXKHEro, Kak MOKasaHo Ha puc. 4.2. Xoa Ay¥a 0o ro-
PH30OHTaAM OCYWIECTBASI®TCS CHTHAAOM CTPOYHO#M (FOPH3OHTAABHO )
Pa3BepTKH, a N0 BEPTHKAAH — KaAPOBO# (BePTHKAABHOIH) pasBepTky.
TepeBoa Ay4a u3 Kpaitseit NPaBO#i TOYKH CTPOKH B KPaHHIOO AeBy10
TOUKY CAGAYIOLIei CTPOKH (0BGpaTHEIA X0A Ay4a 10 FOPH30HTaAH) H M3
KpaitHeii IPaBOii NO3NIMK NOCAGAHEH CTPOKH 9KpaHa B KPaHHIOIO AeBYIO
TO3KIHIO NePBOi CTPOKH (0GpaTHLIA X0A Ayya Mo BEePTHKaAH) IPOHU3BO-
AHTCA IIOCPEACTBOM CHeIHAABLHBIX CHIHAAOB 06paTHOroO X0Aa. 1o Mepe
ABIDKEHHS AY4a 10 CTPOKAM BHACOCHTHAA, TIOAQBAEMBII! Ha MOAYASTOP,
M3MEHSAET IPKOCTh CBETOBOTO NATHA M 0GPa3syeT BHAMMOE Ha IKpaHe
u3obpaxenue. Paspemaiomas cnoco6HOCTE MOHHMTOPA ONPEAEASIeTCs
UHCAOM 3AeMEHTOB H30GpakeHHs, KOTOPbIe OH CNIOCOGEH BOCIPOH3-
BOAHMTE 110 TOPH3OHTaAM U BEPTHKAAH.

AASl IORMMAHNS NPURKUNG (POPMUPOBAHUA PACMPA UBEMHBIX
MORUMOPOB CACAYeT NPEACTABAATE MEXaHH3M I[BETOBOTO 3PEHHMs.
CBeT — 370 3AeKTPOMATHHTHLE KOACGAHMS B ONPEACACHHOM AHANa-
30He AAMH BOAH. YeAoBeueckuii raas cnocoben PasAMyarTh 1BeTa, co-
OTBETCTBYIOUIME PASAHYHEIM OGAACTAM CIIEKTPa BHAUMOTO H3AYYeHns,
KOTOPEIH 3aHHMAeT AMUIL HESHAYHTEALHYIO YacTh OGIEro crexTpa
IAEKTPOMAarHUTHEIX KoAeOaHU# B AMana3oHe AAMH BOAH 0,4...0,75 MKM.

COBOKYITHOE M3AYHeHNMe AAMH BOAH BCEro BUAHMOTO AMANA30HA BOC-
TIPHHHMAETCH rAa30M Kak Geaslit cBet. [ha3 yeroBeKa Hmeer peuenTopst
TPeX THIIOB, OTBETCTBEHHEIC 3a BOCHPHATHE NBETa M Pa3AHHAIOLIHeCs
CBOe# YYBCTBHTEABHOCTBIO K IAEKTPOMArHUTHEIM KOAeGaHUsM pa3-
AMYHBIX AAMH BOAH. OAHM M3 HHX Pearupyior Ha HOAETOBO-CHHHMI,
APyTHe — Ha 3eAeHBIH, TPeTbu —
Ha OpaHXXeBO-KpacHEI 1set. Ecan
Ha PelenTopsl CBET He MOMaAaerT,
TAa3 4eAOBeKa BOCTIPHHMMAET YePHbIH
nget. EcAu Bce penienTopsl ocBemaor-

Puc. 4.2. ®opmuposatne pacTpa Ha
3KpaHe MoHUTOpa
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aKOBO, YEAOBEK BHAMT cephlit HAM Geantit user. I1pu ocseme-
beKTa YacTh CBETa OTPaKaeTCsi OT HEro, a YacTh MOTAOIIAeTCS.
1BETa ONPEAGASIETCS KOAHYECTBOM IOTAOLIEHHOTO OGBEKTOM
‘B AQHHOM CNIEKTPaABHOM AManasoe. YeM NMAOTHee 1BETOBOM
i, TeM MEHbIIe CBETa OTPAXKAeTCs H, KAK CACACTBHE, GOAEE TeMHEIM
aeTcs OTTEHOK 1BeTa (TOH).
DH3HOAOTHUECKHE 0COGEHHOCTH I{BETOBOTO 3PEHHS HCCAGAOBAANCE
AOMOHOCOBBIM. B 0CHOBY pa3paGoTaHHO# HM TEOPHUH LBETOBOrO
45l IOAOKEH JKCIIePHMEHTaABHO YCTaHOBACHHEIH (DAKT, YTO BCe
MOTYT GBITh IOAYYEHEI ITyTeM CAOXKEHHS TPeX CBETOBBIX IOTOKOB
BICOKO# HaCHIIEHHOCTBIO, HaPHMeP KPacHOro, 3eAeHOTO ¥ CHHEro,
aeMBIX OCHOBHBIMU, UAH NEPBUYHBIMU.
4HO CBETOBOE M3AyueHHe BO3GY)KAAeT BCe PeLienTOPk! YeAoBe-
(OTO rAa3a OAHOBPeMEHHO. 3PHTEeABHEIH annapaT YeAOBeKa aHaAH-
yeT CBeT, OnpeAeAsis B HeM OTHOCHTEABHOE COACPKAHMe PASAMYHEIX
YeHMi, a 3aTeM B MO3Ty IPOMCXOAMT MX CHHTE3 B eAMHBIH LBeT.
aropAapsi 3aMeYaTeAbHOMY CBOWCTBY rAasa — MpeXKOMNOHeHRm-
CIMU YBemHOro BOCNPUAMUA — 4YeAOBEK MOXeT Pa3AHuaTh Al0GOH
) IBETOBBIX OTTEHKOB: AOCTAaTOYHO MH(OPMAIMH TOABKO O KOAMYe-
HOM COOTHOIICHHWH MHTEHCHBHOCTEH TPeX OCHOBHBLIX IBETOB,
ITOMY HET HeOGXOAMMOCTH B HENIOCPEACTBEHHOI mepepave BCex
oB. Takum 0Gpa3om, GAaropapsi PU3HOAOTHIECKMM OCOBEHHOCTAM
OBOTO 3pPEeHHs, 3HAYMTEABHO COKpamaercs o6semM HHGOpMaLuu
€ ¥ YIIPOMIAIOTCS MHOTHE TEXHOAOTHYECKHE PelleHNs!, CBA3aHHbIe
erucTpanuei 1 06paboTKo# IBETHBIX H306pakKeH .
* Eime OAHMM BaXHBIM CBOWCTBOM I{BETOBOTO 3PEHMUS ABASITCS Npo-
npancmBeHnoe yCpegHeRue yBema, KOTOpOoe 3aKAIOYaeTcs B TOM, 4T
Ha IBETHOM M306paKeHWH UMeloTCs GAM3KO PaCIOAOKeHHEe
HEIE AETaAH, TO C GOABIIIOTO PACCTOSHHS I{BETa OTACABHBIX ACTaAel
a quMBl. Bce GAM3KO PacIOAOXKEHHEIE [[BeTHHIE AeTaAn GYAyT
BIPASIACTE OKDALIeHHEIMM B OAMH I[BeT. BAaropaps 3ToMy CBOMCTBY
BHUS B OAEKTPOHHO-AyYeBOil TpyGKe MOHHMTOpPa (hOpMHUpYeTCs LBeT
IO SAeMeHTa H300PaKeH s U3 TPEX IBETOB PACTIOAOKEHHEIX PHAOM
MHO(OPHBIX 3€peH.
* VKasaHHBIe CBOHCTBA [IBETOBOTO 3PEHMs MCIIOAB30OBaHE! IIPH Pas-
e mpuHIENa AeiicTBHS DAT 1BETHOro MOHHTOpA. B 3AeKTpOHHO-
0¥t TPyOKe 1BETHOr0 MOHMTOPa PacloOAOXKEHE! TPH IAeKTPOHHEIe
3 C HEe3aBHCHMBLIMH CXeMaM# yNpPaBAGHHS, & Ha BHYTPEHHIO
OBEPXHOCTb 9KpaHa HaHEeCeH AIOMHHO(OP TPeX OCHOBHBIX LIBETOB!
PACHOTO, CHHETO M 3eAEHOTO.
. Ha puc. 4.3 noxasana cxema 06pa3oBaHus LBETOB Ha 9KPaHe MOHHTO-
OAEKTPOHHBII Ayd KaXKAOH ITYIIKK BO3GYKAGET TOYKH AloMUHOdOPa,
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Puc. 4.3. Cxema 06pasosanus uBeToB Ha 3KpaHe MOHUTOpa

¥ OHH HAYMHAIOT CBETHTECS. TOYKM CBETATCS NO-Pa3HOMY M IPEACTABAS-
10T c0GO# MO3auYHOe H306pakeHne C YPe3BLIYAIHO MAABIMH Pa3MepaMu
KaXKAOro aaemMenTa. MHTEHCHBHOCTb CBeYEHHS KaXkAO# TOYKH 3aBHCHT
OT YIPAaBASIOIIEro CHIHAAA IA€KTPOHHO IyIIKH. B yeroBedeckoM raasy
TOYKH C TPeMsi OCHOBHEIMH 1{BETaMH [IePeCeKalOTCs W HAKAAABIBAIOTCS
APYT Ha ApyTa. laMeHeHHeM COOTHOLICHNS MHTEHCHBHOCTe!! TOYeK Tpex
OCHOBHLIX IBETOB IOAYHaIOT TPeGyeMElii OTTeHOK Ha 9KpaHe MOHHTOPA.
ANsi TOrO 4TOGKI KaXkAast MIIKa HANIPABASAG TIOTOK 9AEKTPOHOB TOABKO
Ha MATHA AIOMHHO(OPa COOTBETCTBYIONIETO IBETa, B KAXKAOM I{BETHOM
KHHECKOTIe HMEeTCs ClelHaAbHAs [[BETOACAHTEeABHAs MacKa.

B saBucumocmu om pacnoroxenus saeKmponrmbix nywex u xox-
CTPYKLWH UBETOACAHTEABHON MAacKH (puC. 4.4) pasamdaior AT uethipex
THIOB:
® AT c menesoi macxoli (Shadow Mask) (puc. 4.4, a) nauGoree pac-

TPOCTPaHEeHbl B GOABIIMHCTBE MOHHMTOPOB, MPOM3BOAMMEIX LG,

Samsung, Viewsonic, Hitachi, Belinea, Panasonic, Daewoo, Nokia;
® IAT ¢ yayuwennoil menesoii mackoii (EDP — Enhanced Dot Pitch)

(puc. 4.4, 6);
® 39AT co weresoil mackoii (Slot Mask) (puc. 4.4, B), B KOTOPOW Al0-

MHHOOPHEIE SA€MEHTH! PACTIOAOKEHH! B BEPTUKAABHEIX SYeiiKax,

@ Macka CAeAAHa U3 BEePTHKAABHBIX AMHUIL. BepTHKaALHEIE TOAOCH!
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eAGHEI Ha STYeHKH, COAEpPIKAIIHe IPYNIILl H3 TPeX AIOMHHOGOP-
SAEMEHTOB TPEeX OCHOBHBIX IIBETOB. DTOT THII MACKH IIPHMEHS~
‘ercst pupmamu NEC u Panasonic;
DAT ¢ anepmypHoii pewemkoll u3 BePMUKAAbHLIX AuRull (Aperture
" Grill) (puc. 4.4, r). BMecTo ToYeK ¢ AIOMHHO(OPHEIMH JAeMEeHTaMH
| TpeX OCHOBHBIX [BETOB anepTypHasi PelleTKa COACPXKHT CepHio
| HUTeH, COCTOSIIMX U3 AIOMHHO(MOPHEIX AEMEHTOB, BEICTPOSHHEIX
B BUAE BEPTHKAABHEIX TIOAOC TPeX OCHOBHBIX 1BeToB. 1o 3T0i Tex-
' HOAOTHMH IIPOM3BOASTCS TPYGKH Sony u Mitsubishi.

KOHCTPYKTHBHO TeHeBasi MacKa PEACTaBASeT COBOH MEeTAAAHYeCKYIO

a M3 CTeMaAbHOTO MaTepHaAa, WHBapa, C CHCTeMON OTBEpPCTHiA,
BYIOLMX TOYKaM AIOMHHOGOPA, HAHECEHHBIM Ha BHYTPEHHIO
PXHOCTb KHHECKONa. AllepTypHasi pelerka o6pa3oBaHa CHCTeMOM
eif, BHIOAHSIONIMX Ty XKe (DYHKIIHIO, 4TO U OTBEPCTHS B TeHEBOW

e.
TIOMMMO 3AEKTPOHHO-AY4eBOM TPYGKH MOHMTOP COAEPXKHUT yNpas-
LI[y10 SAEKTPOHMKY, KOTOpasi 06pabaThiBaeT CHrHaA, OCTYNaloHi
mpsiMyio OT BHAeOKapThl [TK. OTa 3AeKTPOHHMKa AOAKHA ONTHMU3H-
POBaTh YCHACHNE CHIHAAA M YIIPABAATH PaGOTOM IAEKTPOHHBIX MylIeK.
BriBeAeHHOE Ha 9KpaH MOHHTOPa H306PaKeHHe BHITASAUT CTabHAL-
, XOTSI Ha CaMOM ACAE TAKOBBIM He ABAAETCH. ABHKEHHe CaMoro Ayda
'MPOMCXOAMT HACTOABKO GBICTPO, 4TO IA@3 HE B COCTOSTHUM €10 3aMeTHTb.
'aeTCsl, UTO MEpPIaHHe CTAHOBHTCS NMPAKTHIECKH He3aMeTHBIM pH
e NOBTOPeHHs KaAPOB (IIPOXOAOB Ayua 10 BCEM 3AeMeHTaM H30-
aXXeHUs) MPUMEPHO 75 pa3 B CeKyHAY.
K uncay pocrouncrsa IAT-MOHHTOPOB OTHOCATCS: BhICOKasi paspe-
arouast CriocoGHOCTb, He3aBHCHMOCTE OT YTAa HaOAIOAGHMS 3KpaHa,
mast BeTonepeAaya. OCHOBHEIC HEAOCTATKH 3THX MOHHTOPOB: 3Ha-

eAbHEIe rabapHTh, BEICOKOE SHepronoTpeGAeHHe H OTIPeACACHHbIH
POBEHE BPEAHEIX SAKTPOMarHHTHBIX H3AYHEHH, CONPOBOKAAIOUINX
GOTYy MOHHTOpAa M MMEIONIMX OTPUIIATEABHOE BO3AEHCTBHE Ha 3A0-
BbE YEAOBEKa.

—

0 Rl

Puc. 4.4. Tune! usetopenuTensHeix Macok 3IT:

@ — DAT ¢ Texenoit Mackofi; 6 — DAT ¢ yayummeRHof TeHesoi Mackoft; 8 — DAT co ue-
AeBoit Mackoit; r — AT ¢ aneprypHof pemeTkod

-

T
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besonackocms MOHUMOPa A\t WeAoBeKa peraaMeHTHpYeTCs cTa-
Aapramu TCO: TCO-92, TCO-95, TCO-99, TCO-03, TCO-04, TCO-06. Bo
BTOpoM AecsituaeTiH XXI B. DAT-MOHHTOPH IPAKTHYECKH TIOAHOCThIO
BBITECHEHB! MOHHTOPaMH APYTHX THIOB. OAHAKO OCTAIOTCS HECKOABKO
obaacreii npuvenennst IAT-MOHUTOPOB, B YaCTHOCTH, obpaboTka mud-
POoBEIX dororpacdmii, pabora ¢ NpOrpaMMaMH TPeXMEPHOTO MOAEAH-
POBaHUA U HeKOTOpBIe ApyrHe. [TpodeccnonarbHEIe AHM3aiHephl PeA-
TOYHTaloOT pabotath ¢ IAT-MOHHTOpPaMH, NOCKOABKY MM HEOOXOAMMO
KavecTBeHHOe 0TOOpaxKeHHe UBETOBOM raMMbl Ha IKpaHe, a Takxke
MaKCHMAABHO IIMPOKHe YTAK 0630pa.

4.1.2. )KnaKokpucTannu4eckue MOHUTOpI

KK-morumopst (LCD — Liquid Crystal Display) cocTaBAsSiOT OCHOB-
HYIO AOAIO PLIHKA IAOCKONIAHeABHBIX MOHHTOPOB. [TepBoe cBoe mpu-
MEHEHHe KHUAKHEe KPHCTAAAB! HAllIAM B AUCIIAGSX AASE KAABKYASITOPOB
¥ B KBAPLEBHIX YacaX, 3aTeM MX CTaAH HCIIOAL30BATh B MOHHTOPAX AAS
TOPTATHBHEIX KOMIbiOTepoB. CeropHs B pesyAbTaTe mporpecca B 31oi
06AACTH MOAYYHAM WIMPOKOE Pacnpocrpanenue LCD-MOHHTOPH AAS
HACTOABHBIX KOMIILIOTEPOB.

OcrosuuM 3remenTom JKK-MoHMTOpa stBASIETC JKK-3kpaH, cocrosi-
M U3 ABYX NaHeAeH, BHIIOAHEHHBIX U3 CTeKAQ, MeXKAY KOTOPLIMH pa3-
MEIleH CAO# JKMAKOKPHCTAAAHYECKOTO BEILeCTBa, KOTOPOe HAXOAMTCS
B JKMAKOM COCTOSIHHM, HO IIPH 3TOM 00AapaeT HEKOTOPLIMHM CBOMCTBAMH,
TPHCYIMMU KPUCTAAHYECKHM TeAaM. DaKTHYeCKH ITO KHAKOCTH, 06-
AapaioLiie aHU30TPONHeH CBOJCTB (B YaCTHOCTH, ONTHYECKMX), CBA3aH-
HBIX C yTIOPAAOYEHHOCTBIO OPHEHTALHH MOACKYA. MOACKYALI JKHAKMX
KPHCTAAAOB TOA BO3ACHCTBHEM SACKTPHYECTBA MOTYT H3MEHSTh CBOKO
OPHEHTALHIO U BCAGACTBHE ITOTO H3MEHSATH CBOHCTBA CBETOBOTO Ay4a,
TPOXOASIIEro CKBO3b HUX. CAeAOBaTeABHO, (hOpMHpOBaHHe u306paxe-
Hus B JKK-MOHHTOpaX OCHOBAHO Ha B3aMMOCBSI3H MEXAY H3MEHeHHeM
IACKTPHYECKOrO HANpPSKEHHS, IPUAOKEHHOTO K KHAKOKPHCTAAAHYE-
CKOMY BelECTBY, H H3MEHEHHeM ODHEHTAI[UH ero MOAEKYA.

Oxpan XKK-MounTopa TIPEACTaBAsieT OGO MaCCHB OTAGABHBIX TYEEK
(Ha3bIBaeMBIX MHKCEAAMH), ONTHYECKHE CBOHCTBA KOTOPBIX MOTYT Me-
HATBCA NPH OTOGpakeHuH nHGopManyuy. PucyHox 4.5 HMAAIOCTPHpYeT
MPHHLMI AeVicTBHS suelikn JKK-monuTopa. Manean JKK-monuTOpa
MMEIOT HECKOABKO CAOEB, CPEAM KOTOPBIX KAIOYEBYIO POAB HIPAIOT ABe
TaHeAH, BHIIOAHEHHEIE H3 CBOGOAHOTO OT HAaTPHsl M OYEHb YMCTOTO CTe-
KASHHOTO MaTepHaAa, MeXAY KOTODEIMH M PACIIOAOXKEH TOHKHI CAOM
JKHAKHX KPHCTaAAOB. Ha aHeAsx HaHeCeHB! apaAAeAbHEIe BGOpO3AKH,
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BeKTOp HanpsxenHocTH
3AKTPHYECKOTO noAR

o

45. NpuHuvn aencTeus auenkv XKK-monuTopa:
OTCYTCTBHN BHELIHETO SACKTPHYECKOrO NIOAR; 6 — TIPH HANPSKEHHM MEXAY

— — -
5 KOTOPEIX OPHEHTHDYIOTCS KpUCTaAAb!. [Manean pacnw\ox;::
0 GOPO3AKM Ha OANOXKKAX TEPNEeHAMKYASPHE MEXAY COGOH.
HOAOTHS TIOAYHeHMs: GOPO3AOK COCTOUT B HAHECEHHH Ha CTEKASHHYIO
(HOCTH TOHKHMX TIAGHOK M3 IIPO3pauHoro maactuka. Conpukaca-
60pO3AKAMH, MOACKYAB! B JKMAKHMX KPHCTaAAAX OPHEHTHPYIOTCH
AYeHKax.
. ' ng:::rc:imqecm IaHeAb OCBENaeTcsi HCTOYHUKOM CBeTa
BHCHMOCTH OT TOTO, TAE OH PaciOAOXKeH, KHAKOKPHCTaAHYeCKHe
paboTaloT Ha OTPAJKEHNE HAM Ha MPOXOXKACHHE csera). B kaue-
@ HCTOUHMKOB CBETA HCTIOAB3YIOTCS ClIeLMAALHEIE SIA€KTPOAIOMHHEC-
STHEIE AQMITEL C XOAOAHBIM KATOAOM, XapaKTePH3YIOIIHeCs HU3KHM
pronorpeGaenneM. MOAGKYABI OAHOM 3 Pa3sHOBMAHOCTEH mn;x;x
AAAOB (HEMATHKOB) B OTCYTCTBUE HANIPSUKEHHS Ha TOAMOXKKAX 5
pauMBalOT BEKTOP SACKTPUYECKOH HANPSKeHHOCTH QAEKrpoMarm:I‘ﬁ
O [IOASt B CBETOBOI BOAHE, TPOXOASIIel Yepes sefiKy, Ha HeKOTOp!
OA B MAOCKOCTH, TIEPTIEHAMKYASIDHOW OCH PacrpoCTpaHeHus nyqx:
ecerme GOPO3AOK TI03BOASIT 0GECTIeYNTh OAMHAKOBEIE YTAL TIOB
a a5t Beex sueek. Qakraveckn kaxaas JKK-sueiika npeAcr;m::
Goit HIAEKTPOHHO yTIpaBAsieMElil CBETOPHALTD, npmiuun AEWNCTB!
OpOro OCHOBAH Ha IeKTe NOASPH3ALMH CBETOBOH BOAHLL

125




image65.jpeg
Yro6EI IOBOPOT MAOCKOCTH MOASIPH3AIHH CBETOBOTO Ay4Ya GBIA 3a-
MeTeH AAS TAa3a, Ha CTEKASHHBIE NTaHeAH AOTIOAHHTEABHO HAHOCAT
ABa CAOSI, PEACTABASIOIIMX COBOM MOASPH3ALHOHHEIE (DUABTPEL. DTH
(PUABTPEI BEIOAHSIOT (DYHKI[MM NOASIPH3ATOPA M aHAAM3aTopa.

IMpunyun geiicmsus seiiku JXK-monumopa (cMm. puc. 4.5) B cAepy-
1omeM. [Tpy OTCYTCTBHM HANPSKEHNUS MEXKAY MOAAOKKAMH sSYeiiKa
KK-MOHMTOpa NPO3payHa, NOCKOABKY BCAGACTBHE NePIeHANKYASIPHOTO
pacnoroxkenus GOPO3AOK Ha MOAAOKKAX M COOTBETCTBYIOLIETO 3aKpy-
YMBaHHMS ONTHYECKHX OCel JKMAKHX KPHCTaAAOB BEKTOP TIOASPH3AILH
CBeTa MOBOPaYMBAETCS M MPOXOANT Ge3 H3MEHEHHs Yepe3 CHCTeMy
MOASIPH3ATOP — AHAAM3aTOP (PHC. 4.5, a). SIUelKH, Y KOTOPLIX OPHEHTH-
PylolHe KaHaBKK, 00ecnevynBalolue COOTBETCTBYIONee 3aKpyYMBaHHe
MOAEKYA KHAKOKPHCTAAMYECKOTO BEIeCTBa, PACTIOAOKEHE TOA YTAOM
90°, Ha3LIBAIOTCA TBUCTHPOBAHHBIMK HeMaTHuecKuMu. [Tpu cospanuyn
MEXAY MOAAOXKKAMH HanpsoKeHust 3... 10 B MOAGKYABI JKMAKOKPHCTaA-
AMYECKOTO BEN[ECTBa PACIOAAraioTCs NAPAAAGABHO CHAOBBIM AMHHSM
noAst (puc. 4.5, 6). TBUCTHPOBaHHAS CTPYKTYPa JKHAKOKPHCTAAAHYECKOrO
BelleCTBa HapyWaeTcs, M NOBOPOTa MAOCKOCTH NOASPH3AIMK PO~
XOAAIIEro Yepes Hero CBeTa He MPOMCXOAMT. B pesyasrare maockocTs
TOAAIPU3ALMK CBETa He COBNAAAET C IAOCKOCTBIO MOASPU3ALHMA aHa-
Ausaropa, u JKK-sueiika okassiBaercsi HenpospauHo#. Hanpsokenue,
npuAOKeHHOe K Kaxaoil JKK-sueiike, hopmupyercs IMTK.

AAsi BEIBOA@ IIBETHOTO M300pakKeHHsi Ha IKPaH BEINOAHSAETCS IOA-
CBeTKa MOHMTOPA C3aAM TaK, YTOObI CBET NOPOXKAAACH B 3aAHeH 4acTH
JKK-pucnaes. Liset hopmupyercs B pesyasrare oobepuHenus KK-
AYeeK B TPHaAbl, KaXKAasi M3 KOTOPhIX CHaGKeHa CBeTO(GHABTPOM, IPO-
YCKAIOMUM OAMH M3 TPEX OCHOBHBIX L[BETOB.

VeeAnuenue paspemenns KK-MOHUTOPOB AOCTHTAeTCsi C IOMOMIBIO
CHeIHaABHBIX TeXHOAOTHI.

TexHoAOrHs, IPH KOTOPO#i 3aKpyYHBaHHE MOAEKYA cocTaBasier 90°,
HA3BIBAETCS TBUCTHPOBaHHOI HemaTuyeckoit (TN — Twisted Nematic).
Hepaocrarku JKK-MOHHTOPOB, PeaAH3YIOIHX 3Ty TEXHOAOTHIO, CBA3aHb!
€ HU3KHUM GLICTPOACHCTBHEM; 3aBHCHMOCTBIO Ka4ecTBa H300paKeHus
(IPKOCTH, KOHTPACTHOCTH) OT BHEIIHUX 3aCBETOK; 3HAYMTEABHEIM B3a-
MMHBIM BAMSIHHEM S19eeK; OrPaHWYEeHHBIM YTAOM 3DEHHS, IOA KOTOPBIM
n306pakeHHe XOPOIO BUAHO, @ TAK)Ke HUIKHMHU SPKOCTBIO M HaChl-
IEHHOCTBIO H306pakeH s,

CAeAyIOUIMM ITANoM Ha MyTH coBepuIeHCTBOBaHus JKK-MOHHTOPOB
OBIAO yBeAHUEHHME YTAa 3aKpyuuBaHus MoArekyA XKK-semecrsa ¢ 90
A0 270° ¢ nomomsio STN-Texnoaoruu (Super-Twisted Nematic). Yacro
STN-AueiKn HCIOAB3YIOTCA B nape. Takas KOHCTPYKIUSI Ha3bIBAeTCs
DSTN (Double Super Twisted Nematic), B KOTOPO# OAHA ABYXCAOMHast
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-Aueifka COCTOMT U3 ABYX STN-siueek, MOAEKyAll KOTOPBIX NPH
e OBOPaYMBAIOTCS B MPOTHBONOACKHEIE CTOPOHEL. CBET, TPOXOAS
TaKyio KOHCTPYKIHIO B «3aIIePTOM» COCTOSIHHH, TepsieT GOAbLIYIO
b cBOe# 3Hepruu. KoHTpacTHOCTL M pa3dpemalonias cnoco6HOCTE
AOCTaTO4YHO BHICOKASs!, IIOITOMY MOSIBHAACH BO3MOJKHOCTB H3T0TO-
I{BETHO# AMCTIACH, B KOTOPOM Ha Ka)KABIH ITUKCeA IIPUXOAUTCS TPH
-SI9eHKH U TPH ONTHYECKHX (PUAETPA OCHOBHBIX IBeTOB. L{BeTHEIe
eH He CrIocOGHEI paboTaTh OT OTPaKEHHOrO CBETa, OITOMY AaMIa
/ IOACBETKH — X 0053aTeAbHbI aTpUGYT. AASl COKpallleHHs ra-
BIX Pa3MEpPOB AAMITa HaXOAUTCS CGOKY, @ HAPOTHB Hee 3ePKano,
noKa3aHo Ha puc. 4.6, noaromy GoasmmuHcTBO LCD-MaTpHy B ieHTpe
MEIOT IPKOCTB BBIILIE, YeM 110 KPasiM (3T0 He OTHOCHTCS K HaCTOABHEIM
K1 -MOHHUTOpaM).
axke STN-sueiiku ucnoAs3ytorcs B pexxume TSTN (Triple Super

sted Nematic), KOrAa ABa TOHKHMX CAOSI IOAMMEPHOJ NAeHKH A0GaB-
M YAYYIIEHHS BETONIEPEAAUH LBETHEIX AMCIIACEB HAM M
eCIIeYeHNst XOPOIIero KauyecTsa MOHOXPOMHBEIX MOHHTOPOB.

- Aas noBhienns GuicTpopercTus JKK-sueek HCIOAL3YeTCs TeXHO-
ABoitHOTO cKanupoBauus (DSS — Dual Scan Screens), Korpa Bech
(K-3KpaH pa3GMBAeTCsi Ha YeTHbIC W HeUYeTHLIe CTPOKH, OGHOBACHHE
OTOPLIX BBIIIOAHSETCS OAHOBPEMEHHO, ABOHHOE CKaHHPOBaHHE CO-
0 C MCIIOAB30BaHHEM GOAEe MOABHKHEIX MOAEKYA MO3BOAHAO
uThH BpeMst peakiun 2KK-sueiiku ¥ 3HaYMTeABHO NOBLICHTD YacTOTy
)OHOBACHHS IKpaHa.
AAS IOAYYEHHS! AY4UIMX PE3YABTATOB C TOYKH 3PEeHHS CTaGHABHO-
[M, Ka4eCTBa, paspelieHns ¥ IPKOCTH U30OPaKeHHsT MCTIOAB3YIOTCS
{OHUTOPEI C aKTHBHOW MaTPHLEH B OTAWYME OT IPUMEHSBLINXCS paHee
naccuBHOM Marpuueit. TepMun maccuBHas matpuuna (Passive
iX) OTHOCHTCS K TAKOMY KOHCTPYKTHBHOMY PelIeHHIO MOHHTO-
, COTACHO KOTOPOMY MOHHMTOP Pa3’AeAeH Ha OTAGAbHEIE SYEHKH,
asi U3 KOTOPEIX (DYHKIHOHHPYET He3aBHCHMO OT OCTAABHBIX, Tak

BaKyyMHO-AIOMMHECHEHTHAS AGMIIA’
C XOAOAHBIM KATOAOM

4.6. Nopceerka 8 moHuTope no DSTN (Double Super Twisted Nematic)-
KHONOr MK
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9TO B Pe3yAbTaTe KaXAbli TaKOH AeMeHT MOXKeT GBITh MOACBeUey
HHAMBHAYAALHO AASL CO3AaHMs H306pakeHus. MaTpuua HasslBaetcs
NAacCHBHOM, OTOMY YTO PACCMOTPEHHEIE PaHee TeXHOAOTHH CO3AAHMs
JKK-MOHHMTOPOB He MOryT 06ecneuuTs GhiCTpoAeHCTBHE NP 0TOGpa-
JKeHHH HH(OpMaIyK Ha KpaHe. M3oGpaxenue GopMUpyeTcs CTpoka
3a CTPOKO#A ITyTeM IIOCAGAOBATEABHOTO [IOABOAR YTIPABASIOIIETO HAIDSi -
JKEeHHMS Ha OTAGABHBIE STYCHKH. BeaeaCTBHE GOABLIOH 3AEKTPHYECKO
MKOCTH OTACABHEIX 5Y€eK HaNpsKeHHe Ha HUX He MOXKET H3MEeHSATECs
AOCTaTOYHO GBICTPO, MOITOMY H300paKeHHe He OTOGPaXKAeTCst AABHO
M APOXKHT Ha 9KpaHe. [Tpu 3TOM MeXAY COCEAHHMH AeKTPOAAMH BO3-
HHK3eT HeKOTOpOe B3aMMHOE BAMSHHE, KOTOPOE MOXKET MPOSBAATELCS
B BHAE KOAeI| Ha 9KpaHe.

B aKTHBHOJ MaTpHIie HCIIOAB3YIOTCS OTACABHEIE YCHAMTEALHEIE 3Ae-
MEHTBI AASL K&KAOM SeiiKi 9KpaHa, KOMIICHCHPYIOIHe BAHSHHE eMKO-
CTH T4€eK M NO3BOATIONIHE 3HAYUTEABHO YBeAHYHTD GhICTPOACHCTBHE.

AKTHBHas maTpuua (Active Matrix) umeer Caeayrouiue npe-
MMYIIECTBa 10 CPABHEHHIO C MACCHBHOM MaTpUUeit:
® BBICOKAs APKOCTS;
= yroA 0630pa, AocTuraionguii 120... 160°, B To Bpems Kak Y MOHHTOPOB

€ MacCHBHOM MaTpHuell KauecTBeHHOe M306paKeHHe MOXKHO Ha-

GAIOAATE TOABKO C (PPOHTAALHO# MOIMIMH 110 OTHOIIEHUIO K 3KpaHy;
= BBICOKOE GHICTPOARHCTBHE, 0GYCAOBACHHOE BPeMeHeM PeaKiui MO~

HHTOPa OKOAO 50 Mc.

QDyHKIHOHAABHEIE BO3MOKHOCTH JKK-MOHHTOPOB C aKTHBHOM
M NaCCHBHOM MaTPHLAMH HECKOABKO OTAMHAIOTCH. PasAmume 3akAio-
HaeTcst B MaTpHIe SAeKTPOAOB, KOTOPasi YIIPaBASeT SHeiKaMu KHAKHX
KPHCTaAAOB AuCHAeS. B cAyuae ¢ NaCCHBHOM MaTpHIei pasHbie IAeK-
TPOABI [IOAYHAIOT SAeKTPHYECKHHA 3apAA LHKAHUECKHM METOAOM IpH
TOCTPOYHOM pereHepai AHCIALS, & B Pe3yALTaTe Pa3psiaa eMKOCTeil
IAEMEHTOB H300paKeHHe HCYe3aeT, TaK KaK KPHCTAAALD BO3BPAAIOTCA
K CBOEH H3HAYaAbHO# KOH(Urypanuy. B cayuae ¢ akTHBHO#M MaTpuiei
K KKAOMY AEKTPOAY A0GaBAEH 3aNOMUHAIONMI TPAHIUCTOP, KOTO-
PBIi MOXKeT XPaHWTh LH(POBYIO HHPOPMALMIO (ABOMYHbIE 3HAYCHUS
0 uam 1), u B pesyasTare M300pakeHHe COXPAHSALTCS AO TeX 10p, MoKa
He NOCTYNHT APYro#t cHrHaA. Takoii TPaH3UCTOP, BHOAHAS POAL
CBOEOGPA3HOrO KOMMYTHPYIOIIETO KAIOH, IO3BOASET KOMMYTHPOBATH
GoAee BHICOKO® (AO AECATKOB BOABT) HanpsKeHHe, UCIOAb3YS CHIHAA
HHU3KOro ypoBH: (0koAo 0,7 B). BAaropaps npHMeHeHHI0 aKTHBHEIX
JKK-sueeK CTaAO BO3IMOKHBIM 3HAYMTEABHO CHH3UTE YPOBeHb CHTHaAa
YHOPABAGHHA M TeM CaMbiM PelIuTh NPOGAeMy YaCTHYHOH 3aCBeTKH
COCeAHHX SYeeK.
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IOMUHAIONME TPAH3UCTOPBl MPOU3IBOAATCS M3 MPO3PAYHBIX
aAOB, UTO TO3BOASIET CBETOBOMY Ay4y NPOXOAWTE CKBO3b HHX,
a Ha THIABHOM YaCTH AMCIIAeS — Ha CTEKASTHHOM NaHeAH,
S COAGPIKUT JKMAKHE KPHCTaAABL. [TOCKOABKY 3anoMMHAIONHe
3UCTOPHI BHTIOAHSIOTCS 110 TOHKONACHOUHOH TEXHOAOTHH, TIOAOG-
JKK-MOHMTOPH noAyunAr Haspanue TFT-monutopst (Thin Film
istor — TOHKOTAGHOYHbIN TPAH3MCTOP). OCHOBHBEIM SAEMEHTOM
joruTopa siBAsiercsd TFT-MaTpHuiia — MaTpHIia Ha OCHOBE TOHKO-
IX TPAaH3UCTOPOB. B PasAMYHEIX SAEKTPOHHBIX YCTPOHCTBAX
s pasusie Tunsl TFT-Marpun. Komnsiorepusie LCD (JKK)
OPHI, B TOM YHCAE SKPAaHbl HOYTOYKOB, IAQHIIETOB H CMaPT(OHOB,
MAO, KOMIAeKTYIOTC TFT-MaTpHiiaMu cAeAyiomux Tinos: TN,
MVA, PVA, IPS, PLS. Bce OHM yNpaBASIIOTCS TOHKONA@HOYHBIMH
rsucropamu (TFT) i OTAMYAIOTCS APYT OT APYTa NPHHIMITHAABHBIMH
(HOAOTHYECKMMH PelleHUAMH.
“TFT — TeXHOAOTHs BBIIOAHeHHs MaTprisl JKK-MOHUTOPA, KOTAZ
@AABI IIDH OTCYTCTBHH HaNpPSUKEHHS TIOBOPAYMBAIOTCS APYT K APYTY
A yraoM 90° B rOPH3OHTAABHOM MAOCKOCTH MEXKAY ABYMS IIAACTHHAMH.
QAABI PACTIOAOJKEHH! 10 CIIMPAAH, ¥ B HTOTE MPH MOAAYE MaKCH-
HOTO HANpSUKeHHs KPHCTAAABI IOBOPAYMBAIOTCSA TAKHM 06pasoM,
M IPOXOXKACHNH CBeTa Yepe3 HUX 0GPasyioTCst YepHbIe THKCEeAH.
HanpsokeHus — Geante.
Kauectso useronepepaun marpu; TN-TFT — neskicokoe. [Tukce-
MaTpHI, MMEIOT HEOAHOPOAHOE CBeYeHHe, B pe3yAbTare Yero
a 1 nBera. 910 0COGEHHO 3aMeTHO NP H3MEeHEHHH YTAA Ha-
ernsi. C Apyroit croposs Matpuusl TN + film (Twisted Nematic +
ilm), uau npocro TN — cambie GHICTPBIE 110 OTKAMKY M OTAHHYAIOTCA
BICOKO# ceGecToumocTsio. JKK-MoHHTOPHI, ocHamenHble TN-
ALlAMH, HCTIOAB3YIOTCS AASL PaGOThI C TEKCTOBBIMH AOKYMEHTaMH,
0Tpa (PMABMOB ¥ KOMIBIOTEPHBIX MI'P, IPUMEHSIOTCS B MOGHAL-
IX ¥ IOPTATHBHEIX YCTPONCTBAX M3-3a MX MAAO#H 3HEProeMKOCTH.
2xema noctpoenns JKK-marpunsr Tuna TN pana Ha puc. 4.7.
Texnoaorus VA (Vertical Alignment — BepTHKaAbHOE BHIPaBHH-
lHue) Ghira npeacTaBAena B 1996 r. komnanueit Fujitsu. JKnakue
{CTaAABl MATPHIEl VA IIDH BHIKAIOY@HHOM HaNpPsKeHWH BEIPOBHeHB!
PIeHAMKYASPHO 110 OTHOMIEHHIO KO BTOPOMY (DHMALTDY, T.€. He 1po-
aior cgeT. [Ipy IPHAOKEHHH HANPSKEHHs KPHCTAAAB! TIOBOPaYM-
s Ha 90°, ¥ Ha 9KpaHe NOABASETCS CBETAAs TOYKa.
 Pasputuem TexHorornu VA cTara Texsoaorus MVA (Multi-Domain
ical Alignment), paspaGotannas Komnanueit Fujitsu. Topuson-
Hble M BePTHKaABHEIE YTABI 0630pa AAs MaTpUL, MVA cocTaBAsioT
(Ha OTAGABHEIX MOAGASIX MOHMTOPOB — AO 176...178°), npu aToM
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YeAOBEYECTBO BKAIOYMAOCH B OGIIEHCTOPHYECKHIl IpoLecc, Ha-
3nBaeMulit ME(OPMATH3aNHei. YCAOKHEHHe NPOH3BOACTBEHHBIX
OTHOIIEHNH, BOIHNKHOBEHME TAOGAABHEIX PoGAeM, pelieHne KoTo-
PHIX TIPEXXHNMH, XOPOUIO H3BECTHEIMH CPEACTBAMHI HEBO3MOXHO,
MOCTaBHAO YEAOBEYECTBO MepeA HeoGXOAMMOCTEIO HalTH C1IOCO6
PeOAOAeHHMst OTPaHHYEHHOCTH eCTECTBEHHEIX PeCypCOB CPeAll CBO-
ero oGuTaHus.

B CO3AABUIMXCSA YCAOBMSIX WH(OPMAIMs CTAHOBUTCS TAGBHBIM pe-
CyPCOM Hay4HO-TEXHHYECKOTO H COLMAABHO-9KOHOMHYECKOTO Pa3BHTHS
MHPOBOTO COOGIIECTBa H CYIECTBEHHO BAUSIET Ha yCKOPeHHOE Pa3BUTHe
HayKH, TEXHUKM ¥ Pa3AMYHBIX OTPAcAeil XO3fWCTBA, HIPaeT 3HaYM-
TEABHYIO POAB B NpOIeccax 0GPa3sOBaHMs, OOIIEHHs MEXKAY AIOABMH,
B APYTHX COLIHAABHBIX 0GAACTSX.

Hugopmamusayus — 370 CACTEMa B3aMMOCBA3AHHEIX POLECCOB:
® uH(OPMAYUORHOrO, 0GeCNeYHBAIOIIEro NPeACTaBACHHE BCeil couu-

AABHO 3HaYMMO# MHPOPMALMK B POPMeE, AOCTYTIHOM AN XPaHEHHUS,

06paboTKH 1 NePeAa M SAeKTPOHHBIMH CPEACTBaMH;
® NO3HABAMEABHOro, HANPaBAHHOTO Ha (OPMMPOBAHHE H COXpaHe-

HHE [eAOCTHOH MH(MOPMAIHOHHON MOAGAH MHPa, MO3BOASIOMIEH

06111eCTBY OCYLIECTBASITh PEIyAMPOBaHHE CBOErO Pa3BUTHS Ha BCeX

YPOBHSX — OT HHAWBHAYAABHOM AGSITEABHOCTH AO (PyHKIHOHHPOBA-

HUS 0OIEYeAOBEYECKHX HHCTHTYTOB;
® MamepuaabHOro, (hOPMHpYIOUIEro TAOGAABHYIO MH(PACTPYKTYpPy

3AEKTPOHHBIX CPEACTB XpaHeHHs, 06paboTKH H NepeAaiu uHGpOp-

MalHH.

MudopMaTH3alHs COBPEMEHHOrO 06LIeCTBa BAeYeT 3a COBO:

® yBeAWUEHHe YHCAA PAGOTHUKOB, 3aHATHIX B HH(DOPMAIIMOHHO# che-
pe, a Takxe NOSBAGHHE HOBBIX MPO(eccHil, CBA3aHHBIX C Nepepa-
GoTKo# HHGOpMALHH;

® HMHTeAAeKTYaAM3alMi0 MHOTHX BUAOB TPYAA M NOBEIIeHue TpeGo-
BaHMii K 06111e00pa3oBaTeALHOM U NPOMECCHOHAABHO NOATOTOBKE
CHenMaAuCTOB Ha OCHOBE HH(OPMAIJMOHHEIX TEXHOAOTHH;

4

€ HOBBIX HAYKOEMKHX TeXHOAOTHI A\si IPOM3BOACTBA TeX-
KHX CPEACTB HH(OpMaTH3anuu;
£ e COLMAALHBIe TIOCACACTBHS.
" B HayKe, TeXHHKe H B JKH3HH COBPEMEHHOTO 0GILecTBa uHGopma-
m: npoueccst (c6op, oGMeH, HaKONAeHNe, XpaHeHue, o6paboTka
9a MHGPOPMALIMH) UTPAIOT BAXKHYIO POAb. OHHM OCYIECTBASIIOTCS
me TEXHHYECKHX CPEACTB MH(OpMaTH3aIHH.
'~ Ha puc. I'.1 npeacTaBAeH MPOrHO3 PaCXOAOB Ha HH(OPMALMOHHEIE
‘TeXHOAOTHH B MHpe Ha GAWKaMIIMe ABA rOAA.
PacxoABl HeAOBEYeCTBa Ha CO3AaHHe 0GOPYAOBaHMA KaK CPEACTB
3aLMH 3HAYUTEABHO IPEBAAMPYIOT HaA COOTBETCTBYIONUMMH
M Ha nporpamMmHoe obecneverue u UT-ycAyrn n mocCTossHHO

{HE IMIMPOK: OT KOMNBIOTEPa C NOCTOSHHO Pa3BHBAIONIMMHCS TIe-
ePUIHHBIME YCTPOMCTBAMH AO TEACKOMMYHHMKAIHOHHEIX CPEACTB,
OMCTB KONMMPOBaHUA ¥ yHHYTOXEHHS AOKyMeHTOB. He Menee
o6pasubl (hu3MYeCKHe IPHHIMITE, IOAOKEHHEIE B OCHOBY (DyHK-
HOHMPOBAHHS ITHX YCTPOMCTB. CrieHaANCTEl B 0GAACTH aBTOMaTH-
BaHHLIX CHCTeM 06paGOTKH HH(OPMAIMH H YIIPABACHHS, a TAKXKe
»orpa 0ro 0GecreyeH st BEMHCAHTEABHON TeXHUKH H aBTOMATH-
OBAHHBIX CHCTeM, B KaKO# Oul OGAACTH OHM HM PabOTaAH, AOAKHEL
TOABKO BHICTYTIaTh B KauecTse MOAL3OBATeAEH, HO M AOAKHHI GHITH
SHAKOME! C IPHHIMIOM ACHCTBHS, KOHCTPYKIMEH, TEXHOAOTHEl IPOu3-
BOACTBA, IPaBHAAMH SKCIIAYaTallMy ¥ OCHOBaMH BEIOOpA TeXHUYECKHX
CPEACTB HH(POPMATH3AIHH.

—
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Puc. N.1. Nporroa PaCXOA0B Ha MH(HOPMALIMOHHBIE TEXHONOrMN

* Aranos B., Ipamycesu B., fixosres C. O630p M OLEHKA MHPOBOTO # POCCHICKOTO
PHEKa nopManmonHEX TexHoAormit. IDC PBK. — M. : 2014




image67.jpeg
Puc. 4.7. Cxema nocTpoeHus KK-MaTpuus! Tuna N

6Aaroaapsi HCTIOAB30BAHMIO TeXHOAOTHI1 YyCKOPeHHUs 3TH Ma'rp:‘x:::
He cuABHO orcraior ot TFT-MaTpuil N0 BpeMeHH oTrAMKa. OHM 3H: e
TEABHO IPEBHILAIOT XAPAKTEPHCTHKH MOCACAHIX 110 rAyOuHe nnxA
1 TOYHOCTH MX BOCHPOM3BEACHHS. AOCTOMHCTBAMH TEXHOAOTHH

SBASIIOTCS PAYOOKMI yepHBIit 1{BeT (IPH NepreHAHKyASPHOM B3rAsAe)
¥ OTCYTCTBHE KaK BHHTOBO# CTPYKTYPhl KPHCTAAAOB, TaK M ABOMHOTO

MarHMTHOTO TOASL.

: PVA (Patterned Vertical
Anaroramu MVA SBASIIOTCS TeXHOAOTHH! P 4
Alignment) or Samsung; Super PVA ot Sony-Samsung (S-LCD); Supe;‘
MVA or CMO; ASV (Advanced Super View), TaK JXe Ha3biBaeTCsH ASV

Axially Symmetric Vertical Ali )
! h:g'yrpunu Tuna VA (MVA — Multi-domain

ignment) ot Sharp.

Vertical Alignment, PVA—

Patterned Vertical Alignment u ux Pa3HOBUAHOCTH) xaparrepu:rywr;cn
BBICOKOH KOHTPACTHOCTBIO M AOCTaTO4HO xopomei u-eronepepaqel P'S
Marpuus MVA/PVA cuuTaioTcs kommpomuccom Mexay TN u IPS,
KaK 10 CTOMMOCTH, TaK ¥ 1no TIOTPeGHTEALCKAM CBOMCTBaM. )
Texuonorus IPS (In-Plane Switching) Geira pa3spaboTaHa KOMIAHHEN!
Hitachi B 1996 I. B IepBYIO 0YePEAb AAS YCTPaHeHMs ABYX mpoGAeM —
MaAGHBKHMX YTAOB 0630pa M HH3KOTO Kadecrsa LBETOTIePEeAAYH. ;
Knaccrueckue Marpunsl Tana IPS K Hacrosmemy BpeMeH! l'lpaK-
TMMECKH He BCTPENaloTCst Ha PhiHKe. VX cMeHHAK pasAMUHEIE MOAH“
¢ukanun [PS-MaTpul. Bce OHH, TIO CPABHEHHIO C APYTHMH THIAM

MaTpull, BEAAIOT HAHAYHIIYIO 1{BETONepeAd
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uy M MMeIOT YTAK 0630pd

178° no ropM30HTaAM ¥ BepTHKaAM Ge3 BUAMMBIX MCKaKeHHil I[BETOB
TIpH yMEHbIICHHH YTAQ HaGAIOACHHS.
. IPS — TeXHOAOIHs BEIIOAHEHHS MATPHIIBl KHAKOKPHCTaAAHYECKOTO
(Ha TOHKONAGHOYHBIX TPAH3MCTOPaX) 9KpaHa, KOrAa KPHCTaAABI pac-
TIOAOXKEHBI TTaPAAAEABHO APYT APYTY BAOAB EAHHON AOCKOCTH KpaHa,
He cnupaAbHO (Kak y TN). [p# OTCYTCTBHHM HaNpsUKEHHUst MOACKYAB!
JKMAKHX KPHCTAaAAOB He moBopaumBaiorcs. Cxema mocrpoenns ZKK-
MATPHLB! THIIA IPS pana Ha puc. 4.8.
Ha npakTuke camoe Baxuoe otauuue IPS-marpuns or TN-TFT-
aTPHIbl COCTOMT B NOBLIIIEHHOM YPOBHE KOHTPACTHOCTH 3a CYeT
aKTHYECKH HACAABHOTO 0TOGpaKeHMs YepHoro usera. Kapruuka
10AyHaercs Goree YeTKOl.
MoHHTOPEI M AMCIIAEH, CO3AaHHEIe Ha Ga3e IPS-maTpuI, ropasao
3HeproeMkue. 310 0GYCAOBACHO BRICOKMM YPOBHEM HANPSKEHHS,
eMOro AASl TOBOPOTa MacCuBa KPHCTaAAOB. IPS TpeGyercs Bpems,
ITOGL! IOBEPHYTH BECh MaCCHB NapPaAACAbHBIX KPHCTaAAOB. Takum
a30M, IIPH BEITOAHEHHH 3aAd4, TA€ Ba)KHa CKOPOCTb IPOPHCOBKH,
AO BhITOAHEe MCIOAb30BaTh MaTpuubl TN. C Apyroi CTOpOHEI,
OBCEAHEBHOM NPUMEHEHHH Pa3HHIly BO BPEMEHH OTKAMKA YeAOBEK
 3aMevaer.
‘MonuTopsl Ha IPS-MaTpuIlax, KaK mpaBHAO, HMEIOT MapPKHPOBKY
O» (npodeccHOHAALHEI) M CTOAT HEMHOTO AOPOJKE OCTAABHBIX. Mx
[OYHTAIOT HCIIOAB3OBATE XYAOKHHKH U rpauyecKue AusaiiHepsl.

Tepeasi HOARPH3ATOP

N

B. Cxema nocTpoenms XKK-matpuus! una IPS
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Meuorue TIPOM3BOAMTEAN MOGHABHEIX IS
5 i YCTPOHCTB KOMIAeKTYIOT Bog
Ha Gase IPS-marpun 6sir0 Pa3paGoTano HecKoAbko TeXHOAop,

= AS-IPS (Advanced Super-IPS) — 6rira Pa3spaborana B 2002r.
HeHuw ¢ S-IPS-marpuneit YAYHIlleHa KOHTPaCTHOCTS, 1 iy ’
CaMoit MaTpuIE, yTO YAYHIIAeT pKOCTE;

® H-IPS (Horizontal 1pPS) 1o;
— HosBHAack B 2007 r. Aocr
& MIHyTa
Hu/::x;a: KOHTPACTHOCTE  BU3yaAbHas Goree OAHOpPOAHas nos: 3
3 Pana. Ucnoasyercs 5 npodeccnonarbHolt paGore ¢ ri):

'« BPEMs OTKAMKA yMeHbmeHo A0 5 Mc;
= P-IPS (Professional 1pPs) (PasHoBUAHOCTE H-IPS) —
:jo;m:ecnequsaer 1,07 MApA nBeros (30-6urnas rayGuHa 1pe-
b BO3MOXKHEIX OpPHeHTauui A Cy6nuKc !
eAst (102 -
::B 256) u Aydwas ray6usa true colar-uaemnepegaqu. liriom‘:-r‘;pu
A Marpunax P-IPS umeror PacIIMPeHHkII UBeTOBOM OXBaT: i
:}:};I:S I;(Advanc‘ed High Performance IPS) — coapama B 2011 r, Yayu-
o uBeTonepeaaua, yseanyeno Pa3perenne, nossimena spx
HIDKEHO 9Hepronotpe6aenye, - g
e PLS-Matpuna (Plane-to-Line Switching) 6eira Paspa6orana B 2010
msung. Texuororus PLS Gasupyercs Ha cxomux ¢ IPS npm-umna)r(

JHepronorpeGaenue,

" 3HauHTeAbHBIe MuHYCH
; T CaMas HU3Kas KOHTPacTHO
JKK- ‘MaTpHIL 1 UBETOBON OxBaT He Goaee sRGB. B e

o6Bema, Web-crpaﬂm.(amul

TOpPTPeTHO# OpHeHTanuu.

OGSI;IOA& 0[;630pa )KK-MoHu'mpon 06BIYHO Xapakrepusyercs yraamu
, Pa, oTCYHTLIBaeMEIME o TNepPHeHAUKyASpa K IAOCKOCTH 9KpaHa
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Mo cpag.
PO3paukocy

Paspaborana

@AM M BepTHKaAW. XapaKTepHEIe 3Ha4eHns YTAOB 0630pa —
. Aoctaraior 178°/178° y OTAGABHBIX MOAEAEit.
ewenue JKK-MOHMTOPa OIIPEACASIETCS PA3MEPOM OTAEALHOM
(KM, T.e. QUKCHPOBAHHEIM Pa3MepoM MUKCeAoB. Hanpumep
lii MOHMTODP HMeeT paspemenue MaTpuusl 3 440 x 1440.
ocmb — BaKHeAmHiL napameTp npu Buibope KK-monuTopa.
ast APKOCTH JKK-MonuTOpa 250... 400 KA/M%. TTpu 3TOM B nieHTpe
JKK-MoHMTOpa MOXKeT GhiTh Ha 25 % GOAbIIe, 4eM y Kpaes
pmpacmrocms uzobpaxenus JKK-MoHMTOpa nokaskBaer,
KO Pa3 ero PKOCTh U3MEHSIeTCs IPH H3MEHEeHHH YPOBHs BH-
a OT MHHHMAABHOTO AO MaKCHMAABHOTO. AASi COBDEMEHHBIX
0 XapakTepHEl 3HaYeHHsi KoHTpacTHocTH oT 700: 1 20 1 000: 1.
lepyuorrocmb JKK-MOHUTOPA XapaKTepH3yeTcss MHHHMAABHEIM
eM, HeOGXOAMMEIM AASl aKTHBH3AINHK ero SYeHKH, U AOCTHUraeT

laccoraGapumiibie XapakmepuCmuKu ¥ SREPronompeGAeHUe OTAMYA-
~-MOHHTOPBI OT DIAT-MOHHUTOPOB. Macca GOABLIMHCTBA MOAGAH
aeT HeCKOABKMX KMAOTPaMMOB, & TOAIIMHA 3KpaHa — 20 MM.
sieMasi MOLIHOCTB B paGoueM pexxume He npessiaer 35...80 Br.
IMHCTBO MoAeAeit JKK-MOHHTOPOB cHaGKaeTcst BCTPOeHHEI-
A KaMH, a TAKKe PasbeMaMH AAS IOAKAIOYEHHS HaylIHNKOB,
TloMuMO 3T0r0 OHM MMEIOT MUKPO(OHHEI BXOA M ayAHOBBIXOA
OYeHMs K 3BYKOBOW KapTe M BHEIIHEMY HCTOYHHKY 3BYKa.

4.1.3. MNna3meHHbIe MOHUTOPbI

e gucnaeu (Plasma Display Panel — PDP) Bce aktuBHee
BLIBAIOT PHIHOK IIMPOKOIKPAHHEIX, BEITeCH:AS JKK-MOHUTODHI.
IOHATOPB! — MAOCKHE M AeTKHE, HO HX MOAGAH C AMarOHaABIO Goree
! OTAMAIOTCS BHICOKO CeGeCTOMMOCTHIO. [TAa3MeHHas TEXHOAOTHS
IeHa yKa3aHHKIX HEAOCTATKOB PH CO3AAHMH GOABIIMX 9KPaHOB, KOTO-
GAaropaps CBOE# MaAoit Macce ¥ TOAUIMHE MOTYT GBITh YCTAHOBACHB!
0BoM MecTe: Ha CTeHe, NOA NOTOAKOM, Ha croAe. Baaroaaps mupo-
Iy yray 0630pa u3obpaxkeHne BHAHO ¢ AI0Go# Touku. U 4o camoe
\é , IAa3MEHHbIe MOHUTOPEI CIIOCOGHEI IIEPEAATS L{BET M Pe3KOCTh,
TOpEIe paHble GhIAM HEAOCTHIKHMBI IIPH TAKOM pasMepe 3KpaHa.
Hpes ncnoas3oBanusi ra3oBOro paspsiaa B CPEACTBAX OTOGPaKeHMs
ack MHOro Aet Hasap B CCCP B r. Pasauu B HITO «ITaazma». Oa-
KO TeXHOAOTHs TOTO BPEMEHH He MO3BOAMAA IOAYHYHTE KaYeCTBeHHOe

PAXKEHHE U AOCTHYb XOPOIIeH BeToNepeAay .
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3a pyGexom uccAepOBaHUS U paspaboTku B o6AacTH 3TOM Tex.
HOAOTHH Ha%aAuCh eije B Havare 1960-X rr. mpu uaywenun SABACHMs,
CBS3AHHOTO C CAMOCTOSTEABHBIM HHUIMHPOBAHHEM IAEKTPOMArHHTHEy
noAem npo6era cBOGOAHEIX IACKTPOHOB C 3a0CTPEHHOTO B BHAE HIBej;.
HO# MTABI 3AeKTPoAa. [To TAKOMY NPHHLMIY PaGOTAIOT AGMITHI AHEBHOTo
CBeTa. BLACTAION e JACKTPOHK HOHH3MpYIOT MHEeDTHBIN ra3, BH3KBas
€ro caeverne. TeXHOAOTHIO IOAYUEHHS TAKHX MIOABYATEIX MaTpHI pas-
paboraru B yHuBepcurere mrata Maaumoiic B 1966 r. B 1980-x rr. ary
HMARIO IILITAAKCE BONAOTHTE KoMnanny Burroughs u IBM, 1o e coBcen
ycnemso.

Tepsrie nAasmennkle SKpanE: GEAl MOHOXPOMHEIMH (OpaHXeBBIMy)

M MOTAM YAOBAETBOPHTB CIIPOC TOABKO crnenuduIeckux notpeGuTeaeii,
KOTOPBLIM TPeGOBAAACK, IIPEXKAE BCero, GoAbmas TAOIIAAL M306paskeHns .
Koraa crano ouesupmo, uro mu JKK-, un OAT-TexHOAOIrHH He B COCTOS-
Hi 0GeCIIeuHTS NOAYHeHHE HEAOPOTHX IKPAHOB C AHATOHAAAMM Goree
21", Aupupyiomme TPOH3BOANTEAH GBITOBBIX TEACBH30POB M KOMIIBIO-
TEPHLIX MOHHMTOPOB, TakHe Kak Hitachi, NEC, a Taxxe Fujitsu, BHOBL
BepHyArck K PDP. Ceituac Fujitsu, Hitachi, Matsushita, Mitsubishi, NEC,
Pioneer u Apyrue npoussoasT maasmenuze MOHHMTOPEI C AHArOHaABIO
50" u Goaee.

PDP-MonuTOpPH co3patoTest IyTeM 3aNOAHeHHS IPOCTPAHCTBa MeXAY
ABYMS CTEKASIHHEIMH [I0BEPXHOCTAMH MHEPTHEIM ra3oM, Hanpumep
APrOHOM HAH HEOHOM. 3aTeM Ha CTEKASHHYIO OBEDXHOCTb HAHOCST
MHHHATIOPHbIE IPO3paYHEIe IACKTPOABI, Ha KOTOPEIE TOAAETCH BBICOKO-
HacToTHoe HanpskerHe. [Top BO3AEHCTBUEM 3TOro HanpsyKeHus B npu-
Aeralouei K 3AeKTPOAY Ta3oBoii obracTi BO3HHKAET 3AeKTPHYECKHIi
Pa3psia. Mhaama ra30Boro paspspa HaAyuaer ceer s YABTpacuoreToBOM
AHanasoHe, KOTOPLIH BLI3LIBAET CBEYEHHE YacTui AloMuHOMOpa B AMa-
T1a3one, BUAUMOM YeroBekoM. DaKTHIECKH KaXKABLH THKCeA Ha 3KpaHe
pabGoraer Kak o6kYHas AaMna AHEBHOTO CBeTa.

Mpuayun pa6otsr nAasMeHHOM TIaHEeAH COCTOMT B yHPAaBASEMOM
XOAOAHOM Pa3spsiae Pa3peKeHHOro ra3a (KCeHOHa MAK HEeOHa), HaXoAs-
LEerocsi B HOHU3HPOBAHHOM COCTOSHHUM (xoropHas Aa3Ma). PaBouum
IAEMEHTOM (THKCeAOM), hopmupyiommIM OTAGABHYIO TOYKY H306paxe-
HHUS, SBASIETCS IPYNNA M3 TPeX CyGMKCeAOB, OTBETCTBEHHBIX 3a PR
OCHOBHEIX 1IBeTa COOTBETCTBEHHO. Kaxagtit cybnukcea TpeACTaBAsieT
C060¥ OTAGABHYIO MHKpOKaMepy, Ha CTeHKaX KOTOpOi HAXOAMTCS
(hayopecuupytomee semecrso OAHOTO M3 OCHOBHEIX I{BETOB (pHcC. 4.9).
TMHKceAB! HAXOARTCS B TOUKax NMepeceuens TPO3PaYHBIX YIPABASIONHX
XPOM-MeAL-XPOMOBBLIX 9AEKTPOAOR, 06pasyloux TPSIMOYTOABHYIO CETKY.

AN TOTO MTOGEI «3a)KeuE» MKCeA Ha ABa OPTOrOHaALHBIX ADYT APYTY
THTAIOUMIA H YTIPaBASIOUHI IAEKTPOABI, B TOYKE IIEPECeHeH s KOTO-
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Hapyxuoe crexao

Txraiouymit 3AeKTPoA
Caoit AnarexTpua

SauurHb CAOR

CKaHMPYIOUIMI JACKTPOA
PasAeAHTeALHHE NEPeropoAKt
CAOit AMIACKTPHKA
BHyTpenHee CTeKAO

. CTpykTypa nnasmeHHon naHenu

(OAMTCS! HY)KHBIH TUKCEA, IOAQIOTCS NPSAMOYTOABHEIE HMITYABCEL
KOTO yIPAaBASIIONIET0 ePeMEHHOT0 HanpsykeHus. las B sueiike
GOABIIYIO YacTh CBOMX BAAGHTHEIX JAKTPOHOB M MEPeXOAUT
OsiHHe MAa3MEL. MOHEI ¥ 3AEKTPOHEI IONePeMeHHO COGHPAaloTCs
KTPOAOB 110 Pa3HEle CTOPOHEI KAMEpE!, B 3aBHCHMOCTH OT (hasst
SIOIIero HanpsUKeHus. Ha cKaHUPYIOWMit SA€KTPOA MOAQeTCs
BC, OAHOMMEHHBIE TIOTEHIHAABI CKAGABIBAIOTCS, BEKTOP SACKTPO-
4ECKOTO ITOAS yABaHBaeT CBOIO BeAHUHHY. [TPOMCXOAMT paspsip —
CTh 3apSUKeHHBIX HOHOB OTAGET SHEPIHIO B BUAE H3AYUEHMUs KBAaHTOB
a B yABTPa(hHOAETOBOM AHana3oHe (B 3aBHCHMOCTH OT rasa). B ceoio
b hAyopecuupyloiee MOKPLITHE, HAXOAACH B 30He Pa3psiAa, Ha-
HM3AYYaTh CBET B BAAMMOM AMaria3oHe, KOTOPbIH H BOCIIPUHMMaeT
oAaTeAs. HapyKHBIM CTeKAOM noraomaercs 97 % yasrpacduorero-
COCTABASIIOILIEH H3AYYEHHS, BDEAHOTO AASI TAA3. SIPKOCTB CBeYeHHs
OMHHO(DOPA ONPEACASIETCS 3HAYEHHEM YTIPABAAIOIIETO HANPSIKEHUS.
Bricokast ApKOCT (6oree 700 KA/M?) M KOHTPaCTHOCTH (He MeHee
00: 1) Hapsiay © OTCYTCTBHEM APOJKaHHs ABASIOTCS GOABIIMMM Npe-
eCTBAMM TaKMX MOHMTOPOB. BEICOKas yeTKocTh M306paxeHus
aHsieTcsi Ha Bce paGoyeit MOBepXHOCTH 9KpaHa. Kpome Toro, yroa
0 OTHOLIEHMIO K HOPMaAH, IOA KOTOPBIM MOXKHO YBHAETb HOPMaAbHOe
paykeHHEe Ha MAA3MEHHBIX MOHHMTOPAX, CymecTBeHHO GoAble,
y LCD-mMounTOpOB. K TOMY e naasMeHHEIe MaHeAH He CO3AAIOT
BIX TTOAEH (4TO CAYXKHT rapaHTHel HX Ge3BPeAHOCTH AAS 3A0PO-
B ), He cTpaAaioT oT BuGpaiuy. PDP-MOHHTOPE! 0GAGAGIOT CTOHKOCTBIO
SAEKTPOMAarHMTHEIM TIOASIM, YTO TMO3BOASIET MCIIOAB30BAaTh MX B PO~
BIIACHHBIX BHSIX.
rm:uuumoc-rammu TaKOro THIa MOHHTOPOB SBASIETCS AO-
bHO BBICOKast NIOTPeGAsieMasi MOIIHOCTb, BO3pacTaioulas npH yBe-
AHYEHHH AHaTOHaAH MOHMTOpPA ¥ HH3Kasi pa3pemalouasi CiocoGHOCTS,
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06ycAOBAeHHAs GOABIIMM Pa3sMEpOM 3AeMeHTa usobpaxenus. Cpog
CAYXKOBI IAG3MEHHEIX MOHHTOPOB COCTaBAsieT GoAee 60 ThIC. 4. Yroy
0630pa — nouty 180° BO Bcex HanpaBAEHMSX.

TMpaKTHyecK# KaXkAbIi IPOM3BOAMTEAb AA3MEHHEIX IaHeAed A0Bag-
ASIeT K KAGCCHYECKO#H TeXHOAOTHH COGCTBEHHBIE PelIeH s, YAYUIIAION e
UBeTonepeAayy, KOHTPACTHOCTb M yNpaBAReMOCTh. Takue KpynHeiime
npou3BopuTeAH, Kak Fujitsu, Panasonic, Sumsung, Toshiba, LG, NEC,

Pioneer 1 Ap., IPOM3BOAST NIAG3MEHHEIE TAHEAH AAS perraMHO-HHDOp-
MAaIMOHHBIX [eAeH.

4.1.4. 3neKTPONIOMUHECLIEHTHbIE MOHUTOPLI

Srexmporiomunecyenmusie Monumopst (Electric Luminiescent Dis-
plays — ELD) (puc. 4.10) no cBoeit KOHCTPYKIUH aHAAOrHYHE! JKK-
MOHHUTOPaM. ITPHHIMN ACHCTBHSA IAEKTPOAIOMUHECHEHTHEIX MOHM-
TOPOB OCHOBAaH Ha SIBA@HMM MCIYCKAHHs CBETA NPH BOIHHKHOBEHMH
TYHHEABHOTO 3(heKTa B HOAYIPOBOAHMKOBOM p — n-nepexope. Takue
MOHHTOPEI HMEIOT BEICOKHE YaCTOTHI Pa3BePTKH M APKOCTh CBEYEHHMS,
KpoMe TOro, OHM HapeXHbl B pabore. OpHaKo onu ycrynawot JKK-
MOHHMTOPAM M0 3HePronoTpeGAeHHIO, IOCKOABKY Ha SYeiiKH MOAAeTCs
OTHOCHTeABHO BEICOKOE HanpskeHue — OKOAO 100 B. Liseta y Hux
He Takue YHCTEIe, Kak y JKK-MopeAel, H H306pakeHne Ha SPKOM CBeTe
Tyckeet. ELD-MOHHMTOPE! paGoTaioT B LIHPOKOM CIEKTpe ‘TeMmneparyp
(o7 —40 A0 +95 °C). CpeaHsisi IPOAOAKHTEABHOCTE HAPAGOTKM Ha OTKA3
(MBTF) cocrasasier 100 Thic. 4. Bpemst oTKANKa — MeHee 1 Mc. Yroa

SneKTpoAN OcBemenmn mHKcer
AwanexTpuseckue =
S ==
1 sax]
o
=1 Mm S crexisitias o vit)
P P C S matnockE SN J'Lu_
Tpospausnse’ CASx
v il arexTpoAloMHHOGDOpa
Hanpasaenue nabaiopenns
Puc.4.10.Cmyxwpanmmmmmmunecuemnmmops *
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a Goree 160°. ELD-AuCnIAeH NPUMEHSIOTCS B BOCHHOM, MEAH-
JCKOM M TIPOMBIIIAGHHOM 0GOPYAOBaHMH, TAC TPEOYeTCs BEICOKAsk
b, HAACHKHOCTE.

4.1.5. MoH1TOpbI 3NEKTPOCTaTU4ECcKon
3Mmuccum

[orumopsl 3AeKmpocmamuyeckoi smuccuu (Field Emission
s — FED) SIBASIOTCS IPOAYKTOM TPAAHIHOHHOM TEXHOAOTHH,
HHOM Ha McnoAb3oBaHuM DAT, U KHAKOKPHCTAAANYECKOH Tex-
. Morurops: FED 0CHOBaHEI Ha IPOLecce, KOTOPHIH HECKOABKO
Ha TOT, 4TO MpuMensiercst B DIAT-MOHHTOPAX, Tak Kak B 060MX
NpUMEHSeTCs AIOMHHO(OP, CBETAWMIACS NIOA BOACHCTBHEM
CTPOHHOTO AyYa.
' ThasHOe oTAMuMe MeXAy DAT- 1 FED-MOHHTOpPaMH COCTOHT B TOM,
10 DAT-MOHHTOPE! MMEIOT TPH MYIIKH, KOTOPEIE HCHYCKAIOT TPH
CTPOHHBIX Ay4a, OCAEAOBATEABHO CKAHMPYIOUIMX IKPaH, MOKPEI-
AloMuHOGMOPHEIM cAoeM, a B FED-MOHHTOPe KakABIH MHKCeA
axeHust (POPMUPYETCS H3AYYCHHEM SAEKTPOHOB C HECKOABKHX
4 CyGMHKPOMETPOBLIX OCTPOKOHEUHBIX IAEMEHTOB NOBEPXHOCTH.
apsi 3TOMY He TpeOyeTcsi BEICOKOBOABTHas IMHCCHSI, H paGoyee
SUKEHHMe YCTPONCTBa MOXKeT GHITh CHIKeHO. OHO BO MHOTOM 3a-
OT MaTepHaAa SMHTHpYyIOlIe# nosepxHocTy. Hanpumep, ecan
2 bl FEHEPHPYIOTCS MOAHGAGHOM, TO Ha YIIPaBASIOLIME SAeKTPO-
AOCTaTOYHO MoAaTh 12 B.
‘OAHAKO HECMOTPS Ha IPHBACKATEALHOCTh HUSKOBOABTHOM KOHCTPYK-
M, OKA3aA0Ch, 4TO A 3((heKTHBHOrO 0GAyUeHHs AloMHHODOpa BCe
TpeGyeTcsi pa3orHaTh IACKTPOHE! B BEICOKOBOALTHOM TIOA€. B ka-
Be MMKCEAOB NMPHMEHSIOTCS TaKue JKe 3epHa AIOMHHODOpa, KaK
B DAT-MOHHTOpE, YTO MI03BOASIET IOAYYHMTh YHCTHIE H COYHEIE LBeTa,
{CTBeHHBIe OOLMHEIM MOHMTOpaM. OAHAKO AKTHBH3ALNS STHX 3epeH
POM3BOAMTCS HE SAEKTPOHHBIM AYHOM, @ SIAEKTPOHHEIMH KAIOUaMH,
GHBIMH TeM, 9TO HCTIOAB3YIOTCS B JKK-MOHHTOpAX, MOCTPOSHHBIX
TFT-TeXHOAOTHH. YIIDaBACHHE ITUMH KAIOYAMH OCYLIECTBASAETCA
AABHOW CXeMOi, IPHHIIMII ASHCTBUS KOTOPOH aHAAOTHYEH IIPHH-
AeiicTBust KOHTpOAAepa JKK-MoHHTOpA.
AAst DYHKIMOHMPOBAHHS MOHHTOPA SAEKTPOCTATHYECKOH IMHCCHI
HEO6XOAMMO BEICOKOE HanpsUKeHHe — OKOAO 5000 B. Dra TeXHOAOTHS
ecrieuMBaeT HaMAydIlee KauecTBO H306PaKeHHs CPEAH BCeX MAO-
CKONaHeABHEIX MOHHTOPOB M CaMyl0 HH3KYIO HHEPIHOHHOCTE (OKOAO
MKC).
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FED-MOHHTOPHI 06eCneuHBaloT BEICOKYIO SPKOCTh H3006paXKeHy
(600...800 KA/M?), npy paGoTe C HUMM He BO3HHKAET MPOGAEM € YTAOy
3peHnsi. B pesyAsTaTe TeXHHYECKHMX CAOXKHOCTeN TexHoAorus FED
He TMOAYYMAA PaCHpPOCTPAHeHHS.

4.1.6. OpraHnyeckue CBETOANOAHbIE
MOHUTOPbI

Opranuveckue csemoguoghsie Mmonumopst (Organic Light-Emitting
Diode Displays — OLEDs), uau LEP-monumopst (Light Emission
Plastics — cBeTOM3AYHaIONUIHI IAACTHK), IO CBOEH TeXHOAOTHH MOXO0XK i
Ha JKK- u ELD-MOHHTOpEI, HO OTAHYAIOTCSt MATEPHAAOM, U3 KOTOPOTro
M3rOoTOBAsieTCs 3KpaH: B LEP-MOHMTOpaxX MCIOAB3YeTCs CriellHaAbHbIi
OpraHMYecKHii NOAMMep (IAACTHK), 0GAaAAIONIHNI CBOWCTBOM NIOAYIIPO-
BOAMMOCTH. [TpH IpOITyCKaHHH SA€KTPHYECKOro TOKa TaKoH MaTepua
HAYMHAET CBETHTHCS.

Hagaro LEP-rexHoAOrum GBIAO OAOKeHO B 1989 1., Koraa npodec-
cop Pruapa ®penp BMeCTe ¢ rpynmnoii XHMHKOB Hay4HOM AaGopaTopun
KeMGPHAKCKOrO yHHBEPCHTETa OTKPBIA CBETOM3AYHAIOIHEe TOAMMEDE!
(Light Emitting Plastics).

Csemousayuaiouiue NOAUMEpPbL — 3TO OAHA U3 PA3HOBHAHOCTEN Tak
Ha3bIBaeMBIX CONPSKEHHBIX IIOAHMEPOB, 3AeKTPONPOBOAHOCTE Pa3HBIX
TPeACTaBHTeAe# KOTOPHIX A€JKHT B BEChMa IMHPOKOM AHANa30He, ¥ OHH,
GYAyuM PaCHOAOKEHHBIMH MEXKAY IAEKTPOAAMH, H3AYHalOT CBeT. DTH
noAuMephl — noAudenureHBuENAeH (PPV) i nuaso-PPV (CN-PPV) —
ABASIIOTCS IOAYIIPOBOAHMKAMH M, KPOME TOTO, ellle i CAaMOH30AMpYe-
MBIMH. B CBSI3M C 3THM NepBLIM IPUMEHEHHeM IPOBOASIIErO NAACTHKA
CTaAM NPOBOAHMKH. Ha AQHHBIH MOMEHT TaKHe MAACTHKH 110 3AeKTPO-
TPOBOAHOCTH NPUOAMKAIOTCS K MEAH U HMEIOT CPOK CAYXKOBI IIOPSIAKa
10 Aet. OHM NPUMEHAIOTCS (B YaCTHOCTH, KoMIaHuen Matsushita)
AASL M3TOTOBAGHHMS SAEKTPOAOB B GaTapesix, MPOBOASIIETO NOKPHITHS
IAEKTPOCTATHYECKAX AWHAMHMKOB, AHTHCTATHYECKUX MOKPBITHHA U AAS
HAHECeHMsl MPOBOAALIMX AOPOXKEK Ha NMeYaTHHIX MAATax.

B corpyannyecrse komnauuit CDT ¢ smoHcKo#i Kopnopanueii Seiko
Epson GbiA cO3AaH NePBBLt NAACTHKOBEI MOHOXPOMHEI MOHMTOP C pas-
pewennem 800 x 236 TOYEK M MAOMIAABIO OKOAO 50 MM® mpH ToAmuHe
BCero B 2 MM. KaskKABIM TUKCEAOM 3TOrO AMCTIA€S YIIPABASIA OTACABHEII
TOHKONAeHOYHBIH TPau3ucrop (TFT), a cBeToM3Ayyaommil MOAUMEp
HAHOCHACSH Ha KOMMYTHPYIOUIYIO MAaTPHILY B JKMAKOM BHAE 110 TEXHOAO-
THH, BHAAOTHYHOM CTAHAAPTHO# CTPYHHOI neyaTn. YCTPOMCTBO 3KpaHa
LEP-MOHHMTOpa NOKa3aHo Ha puc. 4.11.
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Ceer
11. YerpoicTeo akpara LEP-moHuTopa

MOHMTOP OTAMYAETCsl OTHOCHUTEABHOH MPOCTOTOM NPAMEHEHHS
ONAEHOYHBIX TEXHOAOTHI Ha OCHOBE CTaHAAPTHEIX AUTOTpaduye-
NPOLECCOB TIPY HA3KHMX 3aTPaTaX M BRICOKOW HAAKHOCTH Npo-
Ba, @ TaKKe BCAGACTBHE TOro, 4to LEP-MOHMTOPHI paGoraior
HaNpsUKeHMM MHTaHHUsS BCETO OKOAO 5 B M MMEIOT MaAylo Maccy.
0 MO3BOASIET MCIIOAB30BATh MX B MaAOraGapHTHEIX MePeHOCHBIX
OMCTBaX (MOGHABHBIE TeACOHBI, AUCTIACH HOYTOYKOB, KaAbKyASi-
phI, BUAEOKaMephl, IMposkie (hoToanmnaparsl), KOTOPHIe NHTAIOTCS
aKKyMyASITOPOB 1 Gatapeit, Kpome TOro, ycTpoicTBO MOHHTOPA AO-
OYHO MPOCTOE — CAOM MOAHMEPAa HaHOCAT npsMo Ha TFT-marpy-
y M NPO3PauHyI0 MOAOXKKY. He3aHaunTeAbHO® BAMSHHE COCCAHHX
eKTPOHOB, OGYCAOBAGHHO® XOPOIIMMH M30ASIHOHHEIMU CBOACTBAMHI
uMepa, MO3BOAsIeT (POPMUPOBATE H306PAXKEHHE H3 CAMBIX MAABIX
eMeHTOB. TakuM 06Pa3oM, MOJKHO TMOAYYHTh NPAKTHYECKH A0GOe
peleHue U NPHAATE OTAEABHOMY IIUKCEAY,  TaKKe IKpaHy B IeAOM
on3BOABHYIO hopMy. U HakoHell, BaHeiimee npenmyiectso LEP-
OPOB — OHH O4€HB TOHKHE, DTO NO3BOASIET HAHOCHTE Pa3AHYHEIe
ApU3aLMOHHBIE TIOKPHITHS, 0GECIIeYHBAIOLHe BEICOKYIO KOHTPACT-
b n3o6paxxenus. Kpome Toro, B oramume or JKK-pucnaees yroa
G30pa 3THX YCTPOMCTB MOXKET AOCTHTaTh 180° 3a cueT Toro, 4TO NAACTHK
(yyaeT caM ¥ He TpeGyeT MOACBEeTKH.

OaHOM 13 rAaBHBEIX poGAeM LEP-TeXHOAOTHH SBASETCH HHU3Kas
bhexTHBHOCTL M3AYYEHHMS CBETA, T.e. OTHOIICHHE ero WHTEHCHB-
OCTH K IAOTHOCTH NPOXOASIEro ToKa. Cyl|eCTBeHHBIM HEAOCTaTKOM
M AOCTAaTOMHO Y3KHil AMAaNasoH AMHH BOAH, B KOTOPOM H3AyHaAH
AacTikH. Ero rpaHuIbl YAGAOCH PACUIMPHTS, M B HACTOsILIee BPeMsi OH
paeTcsi OT CHHEro A0 GAmKHero uHgpakpactoro. LEP-MouuTOp
aeT KpaifHe MaAbIM BpeMeHeM IepeKAlouenus (Mexee 1 MKCEK),
neunBaer 180-rpaaycHsiil yroA 0630pa, paboTaeT npu HU3KOM
anpsoKeHHH nuTanus (Menee 3 B) u umeer MaAbI# BEC, ero MOXHO
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MCTIOAL30BaTh B NOPTATHBHBIX YCTPOMACTBAX, AAS BOCIIPOM3BEACHHs
BuAeonHpopManuu. Cpok cAyk6s LEP-MOHHTOPOB cocTaBAsieT Goee
10000 4.

4.1.7. CeHcopHbie MOHUTOPbI

CeHCOPHEIA MOHHTOP NO3BOASIET OCYUIECTBASTH BBOA AQHHEIX B [TK
¥ YNPaBASITH IIPOTPAMMHEIM 0GecredeHneM OCPEeACTBOM KacaHHs
9KpaHa. Takoe B3aMMOAGHCTBHE CTAHOBHTCH BO3MOXKHBIM GAAroAaps
BCTPOGHHOMY B MOHMTOP CeHCOpHOMY akpany (Touch Screen), ycra-
HOBAGHHOMY ITOBEpX 3KpaHa CaMOro MOHHTOPAa M YyBCTBHTEABHOIO
K IIPUKOCHOBEHHIO.

BHeuIne CeHCOPHEIl MOHHTOD NPAKTHYECKM HUYEM He OTAMHAeTCs
OT OGBIYHOIO, TaK KaK CEHCOPHBIH 3KpaH HAXOAMTCS BHYTPH Kopmyca
MOHHMTOpA. B 3aBHCHMOCTH OT THIIA CEHCOPHOTO 3KPaHa KaCaHHe MOXKeT
OCYMIECTBAATECS MaAbLieM, PyKOil B epyaTKe, CHeHaABHBIM NepoM
BBOAA MAH AIOGBIM MOAXOASIIMM AASL 3TOTO MpPeAMeToM. CeHCOPHBII
9KPaH COGAMHEH CO CleHaABHAIM KOHTPOAAEPOM, KOTOPBIH BEMHCASET
KOOPAMHATEI TOYKH KACAHUS K 9KDAHY M NePEAAeT UX B KOMIBIOTep.

CeHCOpHEIE MOHHTOPBI IPUMEHSIOTCH B CMAPTQOHAX, IAATEXRHBIX
TepMHHaAaxX, uAH POS-Tepmunanax (Point Of Sell), nH(OPMaHOHHEIX
KHOCKaX, 0GOPYAOBaHMM A\ ABTOMATH3ALMHM TOPTOBAHM, KapMAHHEIX
KOMIIBIOTEPAX, ONEePaTOPCKUX NaHeASX B MPOMBIIIAHHOCTH. OHU BHI-
noAHsIOTCS Ha Gase JKK-aucnaees ¢ aktusHoi TFT-MaTpuueit.

DaKTHYECKH CeHCOPHEI MOHUTOP OGBEAUHACT (YHKIHK YCTPOi-
CTBA 0TOOpakeHHs M BBOAA HHopManuu. B cBs3m ¢ atum CeHCOpHBIE
TEXHOAOTHH, PeaAH3yeMble B KOHCTPYKUHAX CEHCOPHEIX 3KPaHOB, pac-
CMOTpEHSI B TA. 6.

4.1.8. Beibop MoHuTOpa

Tpu BEIGOPe MOHHTOPA CACAYeT OOPATUTE BHUMAHME Ha CACAYIOLIHE
XapaKTepPHCTHKH.

Auaroraas 3Kpana — 3To rAaBHas XapaKTePHCTHKa, KOTOPas OT-
AHYAeT OAHH MOHHTOP OT APYTOTO M IPH 3TOM CYIIeCTBEHHO BAHAET
Ha UeHy. YCAOBHO 1O Pa3MepaM MOJKHO BEAGAHTH YeThipe Ipymis
MOHHTOPOB:
= 18,5...20" — GIOAXKETHEIi U OHCHEI CerMeHT;
= 21,5...24" — MaccoBhlit cerMeHT. MHOTHE CO3AATEAN KOHTeHTa (urp,

CafTOB, BUACO M T. A.) H3HAYAABHO PACCUUTHIBAIOT B TNepBYIO OYepeAl

Ha AMaroHaAM TaKOTro pasMepa;
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" — mepcreKTHBHBI cerMeHT. Ipn ycTaHOBKe HEAOpPOroro Mo-
Opa TaKo# AMAaroHaAM Ha CTAHAAPTHOM pacctosHuu (50...80 cM
0T rAa3) H306pakeHne MOXKeT BEITASIAETh HeMHOTO rpy6oBaThiM, Tak
'KaK y>Ke MOTyT GhITh 3aMeTHEI OTAGABHbIE THKCeAH H300PKeHNUS;
' 30...32" — 9KCKAIO3MBHBL cerment. [To NpHYMHE BHICOKOH LeHb
A CAMIIIKOM GOABIIOH IHPHHE! (TPOTHBOIIOAOKHEIE KPasi HAXOAATCS
| 3a IpeAeAaMH TIOAS 3peHust 6e3 ABHIKeHHsI FOAOBEI) MOHHTOPAI C AW~
rOHAABIO GoAee 27" He CTAAM MaCCOBHIM MPOAYKTOM.
PexoMeHAyeTcst proGpeTaTh MOHUTOPH! C AMaroHaAbio 24" u 6o-
3¢ 10 HECKOABKMM NPHYMHAM: Ha GOABLIOM 3KPaHe OAHOBPEMEHHO
0 HaMHOTO GoAbIIe HH(pOpMaLuK 6e3 CKPOAMHTA (He HYKHO
'UBHO PaGoTaTh MBILIKOW); C HEKOTOPHIMH GOABIIMME OGBEKTaMK
@pTHl, CXeMBI, YepPTeXH, CAOXKHBIe TabAMIL) paGoTaTh Ha MaACHb-
X 9KpaHax KpailHe HeyAOGHO; B Mrpax GOABLION KpaH 3aHMMaeT
MYEeCKH BCE 3PUTEABHOE NMPOCTPAHCTBO MIPOKa, YTO AoGaBAsieT
ACTHYHOCTH.

Au3saiii u 3proHOMUKa MORUMOPA. PeryAMpOBKa 10 BEICOTE MO-
Opa, KOTOpas MO3BOASIeT H30eXKaTh MOBLIIEHHOH YCTAAOCTH, CBA-
[HO/ ¢ HEOGXOAMMOCTBIO HAKAOHA TOAOBEI IPH paboTe, eCTh AAAeKO

KaXKAOH MOAGAH.
- Paspewienue, nponopyuu u pasmep 3epHa MORUMOPA. BoALIIHE-
[BO MEAHA AAS IEPCOHAABHBIX KOMIIBIOTEPOB (BHAGO, MIDhI, MHOTHE
rPaMMEL ¥ CaliThi) POEKTHPYIOTCA MOA mponopuuu 16:9 u cran-
sie paspemenns HD (1366 x 768 mukceaest), FullHD (1920 x 1080
eaeit), WQHD (2560 x 1 440 nukceaeit) u UltraHD (4K, 3840 %2160
‘eAeit). B CBA3M ¢ 3THM MOHHTOPHI CTOMT BEIGHPATh MMEHHO C TaKH-
1 paspemenusiMu — HD (seGoasmme moruTopst), FullHD (cpeanue
Goabwmre MoHMTOPE!), WQHD (orpomusie MonuTopsl) u UltraHD
BOABIIHE W OTPOMHBEIE MOHHTOPAI).

Pasmep 3epHa (CaMOit MUHUMAABHON TOYKH H300payKeHUs Ha IKpa-
) BAMSIET Ha KauecTBo oToGpakenns ungopmaunyuy. Yem pasmep sepHa
MHee (BBIllIE 3ePHACTOCTE) — TeM AyWllle YHTAIOTCH MeAKHe WPHGTE,
OAHOBPEMEeHHO rpy6ee oToGpakaeTcs Bce OCTaAbHOe — (hoTo, NAaB-
e AMHMM H T.A. UeMm pa3Mep 3epHa MeHbllle (HHKe 3ePHHCTOCTh) —
GoAee PEAAMCTHYHO BHITASAAT oTorpacduu U Apyrue CAOKHEIE
BEKTEI, HO OAHOBPEMEHHO MeAKHe WIPU(TE! MOTYT GbITh ITPAKTHYECKH
-aGeAbHEIMH. TeHACHIHS TaKOBA, 4TO BCe GOAbLIEe KOAMYECTBO
TpaMM KOPPEKTHO HMCIIOAB3YIOT MacmTaGMpoOBaHHe M MO3TOMY
GyAy1eM BCe HOBBIE MOHHTOPBI GYAYT BEITYCKAThCS CO CBEPXMEAKHM
epHOM, IIPH ITOM H306pakenHe GyAeT OYeHb YeTKHM W PEAAMCTHYHEIM,
MeAKHe IIPHPTH — KOPPEKTHO YBEAHUEHE! AO IPHEMAEMOTO YPOBHS.
GOABIIMHCTBE CAyYaeB pasMep 3epHa MOHHTOPOB!
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18,5...20,1" — xpymmgiii (0,27...0,30 Mm);

21...22" — meaxwit (0,24...0,25 mm);

23" — cpeanmii (0,265 mm);

23,6...24" — kpynHeii (0,27 ...0,28 Mm);

27...28" — ouens kpynuii (0,31...0,32 mu);

Goaee 29" — oT cpeaHero Ao oueHs KpymHoro (0,26...0,31 Mu).

TMo MHeHMIO 3KCNIePTOB, CaMoe Ayulllee COOTHOMIEHHE LEeHH!, AHa-
TOHAAM M pa3Mepa 3epHa y 24-aloitMoBeix FullHD-MoruTOpOB.

Tun mampuust, yrast 063opa u NOgCBEMKAa MOHUMOPA — Xapax-
TePUCTHKH OYEeHb TECHO CBSI3aHHBIE MEKAY COGOIL.

TN-MaTpHLbl caMEie GLICTPHIE H ACIIEBHIE, HO HMEIOT XyXKe YTAbI 06-
30pa u rAyOuHy YepHOro usera, IPS-marpuus (PLS B Bepcun Samsung)
HMEIOT CaMylO AYHIIYIO LBETONEPeAAYy H YTAbl 0630pa, HO OAHOBPEMeH-
HO AOpOTHe M CPaBHUTEALHO MEAACHHEIe, a MaTPHILLl THna PVA u MVA
AyHllle BCeX NePeAAIoT YepHELi LBeT, HO OAHOBPEMEHHO HMEIOT IPOGAe-
Mbl [IPH NIEPeAatie HOAYTOHOB 1 C H3MEeHEeHHeM LBEeTOBOro GaraHca mpu
PasHBIX yTAaX 3penus. B GOABIIMHCTBE CAyHaeB MOHMTOPE! Ha MAaTpHIEe
TN — Hepoporue u GHICTpEIe, TIO3TOMY MAEaABLHBI AASL AlOGHTeAel
KOMNBIOTEPHBIX Mrp; PVA 1 MVA — HMEIOT CPaBHHTEABHO HEBHICO-
KyiO LeHY, CaMylO BRICOKYIO KOHTPACTHOCTb H IIPH 3TOM IPHEMAeMYIo
CKOPOCT®, TOITOMY HOAXOASIT B KauecTse YHHBEPCAABHEIX MOHHTOPOB
AL AOMAILTHErO HCHOAB30BaHus; IPS (PLS) — 06uIYHO Aoporue, HO 06-
AAARIOT OY€HB KaueCTBEHHON BeTONepeAaUeli M Xopolei KOHTPACTHO-
CThIO, IIOITOMY AyHlle BCEro MOAXOAAT Asi IPOGeCCHOHAABHOM PaGOTHI
¢ rpadpukoit u pororpadusvMu.

YA 0630pa MOHHTOPOB, HMEIOLHE OrpaHHYEHHE, PUBOAST K HC-
KaXKeHHIO H300pakeHus: IPH MPOCMOTPE C Pa3HBIX CTOPOH, 9TO 0COGEeH-
HO KPHTHYHO Mt MOHHTOPOB GOABIIMX AMaroHaAei Ha TN-MaTpuuax.
PexomeHAyeTcst BEIGHpATh MOHMTOP € yraamu 0630pa He HuXe 170°
1O ropu3oHTaAn U 160° o BepTHKasn.

Pasromeprocms saceemxu morumopa. B nacrosmee spems
GOABUIMHCTBO MOHHTOPOB 0GAGAQIOT CBETOAHOAHOI (LED) noacBerkoi,
KOTOpasi 0GecreyuBaeT PaBHOMEPHOE OCBEIIeHHe M HMeeT GOABIIHI pe-
cypc. PekomMenAyeTcst nokynars MOHHMTOPI CO 3Ha4YeHHEeM CTaTHYeCKOi
KOHTPACTHOCTH (OTHOWIEHHEM SPKOCTH CaMOT0 IPKOTO Y4acTKa IKpaHa
K SIpPKOCTH camoro TemHoro) 1000: 1 u Goaee,

Bpems omxkauka u wacmoma Ppassepmku. Apsi AlOGHTEACH KOMITBIO-
TEPHBIX UIP CTOMT BEIGHPATh MOHHTOPEI, BPEMSi OTKAMKA B KOTOPBIX
5 Mc 1 Menee. CTaHAGPTHAS YaCTOTa OGHOBACHUS M306PaKeHHst MaTPHL]
GOABIIMHCTBA COBPEMEHHBIX MOHHTOPOB paBHsiercst 60 . Mosnurops
¢ 4acroroi o6HoBAeHus 120... 144 Iy no3BoAsioT 0TOGpaXkaTh OYeHb AU~
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{YHBIE CLIEHE! B Urpax GOAee eCTECTBEHHO, HO MMEIOT 3HAYMTEABHO
ee BBICOKYIO IleHy U B OCHOBHOM — TN-MaTpHIly, COOTBETCTBEHHO,
<0 He CaMble AydlIHe YTAB 0630pa H rAyOHHY LiBeTONepeAatH.
(0Cmb MOHUMOPA — Ba)kKHbIH NapaMeTp AAs obecrnedeHus
PTHEIX YCAOBHi pabOThI OAB30BATeAs, IOCKOABKY NOBHIIIEH-
SIPKOCTH BBI3BIBA€T YCTAAOCTh IA@3, @ CAMUIKOM HHM3Kas SIPKOCTh
Ke He TOALKO HalpsiraeT 3peHHe, HO M BhI3bIBAeT AOTIOAHUTEABHYIO
a b rAa3. CBA3aHO 3TO C TeM, UTO B TAKOM PeXHMe NOACBeTKa
muHCcTBa LED-MOHMTOPOB HaUMHAET 3HAYMTeALHO MepLaTh H 3pay-
a IPUXOANTCS BITATBCS YCIIETh MOACTPOUTECS TIOA M3MEHeHHe
i BCEil IOBEPXHOCTH MATPHIJbl MOHHUTOPA. ONTHMAALHEIM 3Ha-
AASE MOHMTOPA C MAKCHMAABHOM SPKOCTBIO 250 KA/M? IBASIETCS
90 % — M306paKeHHEe AOCTATOYHO APKOE, YTOOB! He BCMaTPHUBAThCS,
 [IPH 3TOM MeplaHue cAaG0 BEIPAXKEHO, YTOOBI He YTOMASTE 3peHue.
Anarorossle u yugpossie BXOghl MORUMOPA. BOABIIMHCTBO MO-
OPOB MMEIOT B HAAMYMH yCTapeBIIHil aHaAOroBkli BXxoA D-SUB
A) — Kak HanGOAee COBMECTUMBIil C ADYTHMH yCTPOHCTBAMH. AAst
opoB c paspemenueM HD u Goree peKOMEHAYeTCsi HaAM4YHe
qupoBrIx BXoA0B — DVI uan HDMI (sTOpOit TIpeATIouTHTeAbHee, TaK
OH MMeeT GOABIIYIO IPOMYCKHYIO CIOCOGHOCTE, BCTPOEHHEIH KaHaA
ASL ayAHO).
- BcmpoenHble gUHAMUKU U BeGKAMEPA CTAHOBSATCS 00A3aTeABHBIMM
[eHTaMH COBPEMEHHOTO MOHMTOPA.
HagexHocmb MORUMOPOB AOCTATOYHO BEICOKA — 3a MepBhIe NOA-
a BBIXOAAT M3 CTPOsi MeHblIe 1 %. MOHHMTOPEI BEIXOAAT W3 CTPOS
CKOpee 110 IPHYMNHE MOPAABHOTO CTapEeHHs, YeM B CBA3H C TeXHHYECKH-
MH HEeUCIPABHOCTAMH. DKCIIEPTHI OTMEHAIOT, KaK HanGoAee HaAeKHEIe
Aoaroseunsie, LED-MonuTopsl Samsung # Philips.
Tpu NOKyIKe MOHMTOPA CAGAYeT OOpPaTHTh BHUMAaHHe Ha PSiA 1o-
asareaeil, ONPEACAAIONIMX Ka4eCTBO MOHUTOPA.

Yrabt 0630pa KOHTPOAMPYIOTCS [IPH B3TASIA€ Ha MOHHMTOP I10A pas-
MM YTAGMH (CAeBa-CIIpaBa, CBepXy-CHU3y). M306paxkeHune npu aToMm
e AOAJKHO CHABHO MCKaXKaThCs.

Ihy6una 4epHOTo yBema ONpPEeACASETCs IyTeM CAGAYIOLIero TecTa.
‘aHABAMBAIOT B MEHIO SIPKOCTb Ha MAaKCHMYM, a IIOTOM OTKAIOYAIOT
Hero Bce CHrHaAbHbEIE KaGeAH — Ha YepPHOM 3KpaHe OGBIYHO Mo-
sBAsiercst Hapmuch Tuna «Check Signal Cable». UepHelit ieT 9KpaHa
AOAXKeH GBITh PABHOMEPHEIM 110 BCeii ero NAOIaAK i He AOAKeH GbITh
| CephIM HAM CBETAO-CEphIM.

Bumbsie nuxkceAu — AeHEKT aKTyaALHBIA TOALKO At TN-MOHHUTOPOB.
BuTsie cBeTAbIE («rOpsYMe») IHKCeAH Ha YepHOM (oHe XOpouIo 3ameT-
HEI, €CAH BHUMATEABHO OCMOTPETh YepHEIE Y4aCTKH IKpaHa.
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MPOEKLMOHHBIE AMMAPATbI

Tpoexuuonnsiii annapam (npoexmop) (ot aar. projicio — Gpocaio
BIepea) — ONTHYECKHH MPUGOP AAST TPOeNHPOBAHUS Ha 3KPAH YBEAH-
YEHHBIX H306PaKeHUH Pa3AMYHBIX OGBEKTOB.

TpuHIHD ASHCTBHS NPOEKIMOHHBIX AnnapaToB 3aKAKOYaeTcs B po-
CLMPOBAHMH C NOMOLIBIO ONTHYECKON CHCTEMBI Ha 3KPaH H306PaKeH s
0OGBEKTa IPH OCBELeHHH ero MOIUIHOM MPOEKIMOHHON AAMIIOH.

TMepsiit npoekTop H306peA HeMemKuit u3MK 1 MatemaTHK Ada-
Hacuit Kupxep B 1640 r., Ha3sas cBO# annapar «BOAIeGHEIH oHape»
Annapar, B KOTOPOM HCTOYHMKOM CBETa CAY/KHAA CBeYa, IO3BOASIA CO3-
AABaTh HA SKpPaHe TeHeBkble MPOeKIMH H300PaskeHHsl AJOALH, KHBOTHEIX
HAH IDEAMETOB, BEIPE3aHHBIX M3 KapTOHA.

TIpoeKIHOHHEIe ANNAPaTE! CAYXKAT A AMOHCTPAIMH PasAHYHEIX
OGLEKTOB: AMANo3UTHBOB (KOAOTIPOEKTOPEI), AHAHALMOB (AMANpOeK-
TOPHI), HEMPO3PAYHBIX (IMUIIPOEKTOPHI), @ TAKKE TeX U APYyrux (3mm-
AMAnpoOeKTOpkI).

TTpoeKLHOHHEIe annapaTsl NPUMEHSIOTCH AASi IDE3eHTaNui, B Ka-
UeCTBe TeXHHYECKMX CPEACTB 0Gyduenus. [TOCKOABKY B HacTosmee
BpeMsi BecoMasi 4acTh MHOPMALUH HAXOAMTCS B SAeKTPOHHOM BHAE,
BO3HMKAQ HEOGXOAMMOCTh MPOEIHPOBAHUS HA IKPAH M306PaKeHMs
C 9KpaHa MOHMTOpA.

CospemenHbie TPOEKIMOHHEIE aNNapaTH, MOAKAIOYaeMbie K TTK,
TIO3BOASIIOT NPOUMPOBaTE Ha GOALLION IKPaH H300pakeHHe C 3KpaHa
MOHHTOPA. B KOMILIOTEPHEIX IPOEKTOPAX B KaYeCTBE HCTOYHHKA PO-
@UMPYeMOro H306paXkeHHs: HCIIOAB3YeTCS CTIelMaABHEIN 3AEKTPOHHO-
YNPaBASieMbIA MOAYASTOP, Ha KOTOPHIH IOAQ€TCS CHTHAA OT BHACO-
apanrepa ITK.

Takoi MOAYASITOP BHIIOAHSET (PYHKUHMIO AHATIO3UTHBHOM MACHKH
HAM CAAlAQ B OGEIMHOM IIPOEKTOpe H HCHOAB3YeTCS B Ka4ecTse yrpae-
AS€MOTO CBETODHALTPE, MOAYAMPYIOIUIETO CBETOBOH NOTOK OT IpOeK-
UMOHHOM AGMITEI.

KOHCTpYKIMH ¥ NPHHUMIIE! ASHCTBHS MOAYASTOPOB OTAHYAIOTCS
GOABIIMM Pa3HOOGPa3NeM, XOTs B OCHOBHOM OHH TOCTPOeHH Ha Gase
JKK-naneaeit. Bce KOMIBIOTePHbIE IMPOEKTOPHI MOXKHO Pa3GuTh Ha ABe
TpynmeL:
® yHMBepCaAbHHE (OBePXEA-TIPOEKTOPH!) OGWIEro HasHaYEeHHS;

B KayecTse MCTOYHHMKA H300PKeHHs B HUX MCTIOAB3YeTCS CHely-

AABHBIH BHEIIHHI MOAYATOp — JKK-maneas;

® MYABTHMEAMMAHBE COBCTPOCHHBIM MOAYASTOPOM.
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4.2.1. Osepxea-npoexTopsl n XXK-nanenn

pxeg-npoexmop (Over Head Projector — NpOEKTOP, pacnoAo-
it HaA FOAOBO¥I) — MPOEKIMOHHEIN aNnapar, B KOTOpoM #306pa-
e OT MCTOYHMKA MPOENMPYETCs Ha SKPaH NPH NOMOILH HAKAOHHOTO
OEKIMOHHOTO 3epKaAa. KOHCTPYKTHBHO B 3aBHCHMOCTH OT MeCTa pas-
eHMs IPOSKIHOHHO AGMITEl OBEPXeA-TIPOEKTOPH! OAPA3ACASIOTCS
OTpa)kaTeAbHbIe ¥ POCBETHHIE.
‘OmpaxameabHble NPOEXMOPH!, UCIIOAL3YEMEIe B HAIIK AHH AO-
OMHO PEAKO, IIPEACTaBASIIOT coGOi MaroraGapuTHEIE ycTpoiicTsa,
AHa3HaueHHBIE AAS POEIHPOBAHHS H300PaXeHHH, HaHeCeHHBIX
CrenHaAbHYIO PO3PaYHyIo MAHKY. OTpaXaTeAbHEIe IPOEKTOPEH!
e MOTYT MCIIOAB30BATECSH COBMECTHO ¢ JKK-naHeAsMH, OCKOABKY
OUIHOCTH TTPOSKIMOHHOM AAMIILl Y HHX HEBEAUKA.
TMpocsemusie npoexmopst (puc. 4.12) OTAHYAIOTCS TeM, YTO y HUX
IPOEKIMOHHAs AaMMIa PasMelaeTcs MoA paboyed MOBEPXHOCTHIO
POV{CTBa BHYTPH €10 OCHOBAHHSI, MOIIHOCTh AMIThl YBeAHYEHA B Ae-
H pa3s U UMeeTCs ee NPHHYAUTEABHOE OXAKACHHE C MOMOMIBIO
ATOpa, KaK N0KA3aHO Ha ONTHYECKO# cxeme. Takast KOHCTPYKIHS
TO3BOASIET HCTIOAB30BATE B Ka4€CTBE HCTOYHHKA H300PaKEHUs HE TOAb-
KO Ipo3pavHble ACHKH, HO ¥ MeHee npo3paunsie JKK-naneAu.

Mpoexunonnas AaMna
Puc. 4.12. OnTuyeckan CxeMa NPOCBETHOrO OBEPXEA-NPOBKTOPa
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JKK-naneas, noakAlouenHyIo K BuAeoapanTepy IMK, YCTaHaBAMBaIOT
Ha IPO3PAvHYIO PaGouyio MOBEPXHOCTH NPOEKTOPA KaK MPO3PauHyio
nAeHKy. CBEeTOBOM IIOTOK OT MPOEKIMOHHOM AaMITEl 4Yepes coenHans-
HYI0 (POKYCHPYIOUIyio AMH3Y ocBemaer JKK-naneAs u, TPOXOAS Yepes
Hee M PacCeMBAIOUIYIO AHH3Y, IOCTYNIaeT Ha NPOEKIMOHHOE 3ePKAAO.

To KoHCTPyKuMH 1 raGapuTHEIM pasmepam JKK-nanean HanoMuHaeT
aucnaeit INK tuna Notebook, npuuenm Ha ee Kopiyce pacroAoXeHs:
OpraHb! yIpaBACHUs IapaMeTPaMy H306pakeH s,

Kauectso n3oGpaxenus, popmupyemoro OBEPXeA-TIPOEKTOPOM,
TIOAKAIOYA@MBIM K KOMIIBIOTEPY, OPEACASIETCS XapaKTepUCTHKaMM JKK-
TaHeAH, KOTOPhIe AHAAOTHYHBI XapaKTePHCTHKAM MAOCKONAHEABHEIX
JKK-MOHMTODOB: pasMep, MaKCHMaABHOE paspelieHue, KOAHIeCTBO
BOCHPOU3BOAMMEIX OTTEHKOB LIBETOB, APKOCTB. B 3aBuCHMOCTH OT pas-
Pemenus 5KkpaHa pasanyaior JKK-naHeAH CAGAYIOUMX THIIOB C COOT-
BETCTBYIOI{MM MaKCHMaAbHBIM paspelleHHeM sKpaHa: VGA-naHean
(640 x 480); SVGA-nianean (800 x600); XGA-miasean (1024 x 768); SXGA-
naseau (1280 x1024); FullHD nanean (1920 x1080).

Arst ynpaBaenus paGoroit JKK-naHeAn MOXKeT MCHIOAb30BATHCS
AMCTAHIMOHHAS MBIlllb, COGAMHEHHAs C BAANTEPOM, OAKAIOYEHHEIM
K [OCAGAOBATEALHOMY NOPTY KOMIBIOTEPA C MOMOIIBIO KabeAs HAK
110 PAAMOKAHAAY.

4.2.2. MynsTumeguitHble NpoeKTopbI

B MyABTHMEARITHOM IPOEKTOPe NPOEKIMOHHas AaMIIa, JKK-marpuna
¥ ONTHYECKAs! CHUCTeMa KOHCTPYKTHBHO Pa3MeIIaioTcsi B OAHOM KOpITyce.
o npuHUMIY ACHCTBUS MyABTHMEAMIHEL TPOEKTOP He OTAMYAeTCs
OT OBEPXEA-TIPOGKTOPA: H300PakKeHHe CO3AAETCH C OMOMIBIO MOIIHOM
TPOGKLHOHHOM AGMIThl ¥ BCTPOGHHOTO B IPOEKTOP IAEKTPOHHO-ONTH-
UECKOTO MOAYASITOPA, YIPAaBASIeMOTO CHIHAaAOM BHAeoaAanTepa ITK,
@ 3aTeM NOCPEACTBOM ONTHYECKO#H CHCTEMBI POSLMPYeTCS Ha BHeIITHMI
9KpaH. OCHOBHBIM OTAMYHEM MYAETHMEAMMHBIX NPOEKTOPOB SABASETCS
KOHCTPYKIUA MOAYASTOPA M CIOCOGHI IOCTPOEHHS H IepeHoca u306pa-
KeHHs! Ha OKPaH. B 3aBHCHMOCTH OT KOHCTPYKIMH MOAYASITOpA IIpOeK-
TOPBI GLIBAIOT CAEAYIONIMX THIIOB: TFT-NpOeKTOpk, NOAHCHAHKOHOBEIE
npoekTopsl 1 DMD/DLP-npoekTopst.

B saBucumocmu om cnoco6a ocsewenusn MOGyAAMOpa MyALTH-
MEAMIHEIE IPOEKTOPH! MOAPA3ACARIOT Ha NPOEKTOPE! NPOCBETHOTO
M OTPaXXaTeALHOTO THIIOB.

B TFT-npoexmopax, OTHOCAMUXCS K MPOEKTOPAM MPOCBETHOrO
THIA, B KAYECTBE MOAYASTOPA HCIIOAB3YeTCS MAAOTabapHTHAS IBeTHas
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TIpoexumonHas
Aamna

Kompencop TFT-Matpuna OGbextis

ic. 4.13. MpuHumn nencTens MynbTUMeAUAHoro TFT-npoekTopa npoceer-
oro Tvna

uBHas KK-MaTpuna, BEMOAHeHHas 1o TexHororuu TFT. Mpusiun
icTBUst MyABTHMeAHiTHOrO TFT-IpoeKTopa NpOCBeTHOTO THIIA HAAIO-

pyer puc. 4.13.
"OCHOBHBIM A€MEHTOM YCTAaHOBKH siBAsieTCs MuHHaTiopHas JKK-
puila, BEmoAHeHHas no TexHoaornn TFT, kak u JKK-5KkpaH mao-
OTIaHeABHOTO I[BETHOTO MOHMTOPA. PaBHOMEpHOe OCBelleHHe 1o~
pxaOCTH JKK-MaTpHIlhl AOCTHIGeTCS 3a CYeT NMPUMEHEeHMS CHCTeMBI
H3, HA3BIBAEMO# KOHGEHCOPOM.
" [TOAUCUAUKOHOBbIE MyABMUMEGUUHBIE NPOEKMOPbl TAKKe OTHOCATCS

MpoeKTOpaM NMPOCBETHOrO THMa M oGecneunBaior Goaee spKoe H30-
Gpaxkenue. B HUX HCTIOAB3YeTCs He OAHa uBetHas TFT-Marpuna, a 'rp:a
OHOXpOMHEIe MHHHATIOpHBIe JKK-MaTpHI(El pasMepoM OKOAO 133",
13 MaTpu1] GOPMUPYET MOHOXPOMHOE H300PakeHHe KPacHOro,
@ASHOrO MAM CHHEro 1Beta. OnTHYecKas cucTeMa IPOeKTopa, Kak 1no-
xasaHo Ha puc. 4.14, obecneynBaer COBMENEHHE TPeX MOHOXPOMHBIX
M300pakeHUi, B pesyAbTaTe uero (opMHpyeTcs uBeTHoe mo?paxg-
TaKasi TEXHOAOTHS! IOAYSMAQ HA3BAHHE TIOAMCHAMKOHOBOH (p-Si).
AXKABIN IAEMEHT IOAMCHAMKOHOBOH MaTPHIILI COAGPIKHT TOABKO OAHH
OHKONAEHOUHHEIH TPaH3UCTOP, MIO3TOMY €ro pasMep MeHbIle, 4eM
pasmep 3remenTa TFT-MaTpPHILE, YTO MO3BOASET NOBBICHTE YeTKOCTh

HUSL.

Bol‘}mgmume/\max cucmema NOAMCHAHKOHOBOTO IPOEKTOPa, Co-
CTosIIAs U3 ABYX AMXPOHUHBIX (D;; Dy) i OAHOTO OGBIHOTO (N,) 3epkana,
HCIOAB3YETCS AAS Pa3AOXKeHust GeAoro cseta rrpoenmonn?ﬁ A@MITBl
Ha TPU COCTaBASIIONIHE OCHOBHBIX LIBETOB (KPACHBIH, 3eACHEIH, CHHHIA).
LiBeToaeAeHHe HEOGXOAMMO BEITIOAHHTE AASL TOTO, 9TOOKI TOAATH Ha KaX-
AYIO M3 TPeX MOHOXPOMHBIX MaTPHI] CBETOBO# MOTOK COOTBETCTBYIONIEro
yBeTa. AMXPOMUHOE (IIBETOACAHTEABHOE) 3ePKAAO NMPONYCKaeT cserT
TOABKO OAHOM AAMHEI BOAHEI (OAMH 1[BET) ¥ MPEACTaBASIeT co?oﬁ XOpo-
1O OTTIOAMPOBAHHYIO CTEKASHHYIO TIOAOXKKY C HAHECEHHOH Ha Hero
TOHKO# ACHKOH M3 AMIAEKTPHYECKOTO MaTepHasa.
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Kouencop Orpaxaiomee

Mpoexumonsas Auxpondnne
Aavma 3epKaro

3epxara

Puc. 4.14. MNpuHUMN REACTBUA NONMCUAUKOHOBOrO MynbTUMEANAHOro
NPOEKTOpa NPOCBETHOro TNa

Cucmema ysemocMewen s IOANCHAMKOHOBOTO IPOEKTOPA COCTOMT
U3 ABYX AUXPOWUHBIX (D3, D,) u opHOro orpaxaromero (N;) 3epkar
M CAYKHT A TIOAYHEHHS [BETHOTO M306DaKeHMs TyTeM HaAOKeHHMs
OAHOTO Ha APYTO# TPeX MOHOXPOMHBEIX M306PaKeHHI, CO3AABAeMBIX
cooTBetcTByomumMH JKK-MaTpunamu.

TToAMCHAMKOHOBEIE TIPOEKTOPE! 06ecneunBaloT GoAee BHCOKOe
KauecTBO M300paKeHHs, APKOCTh M HACKIEHHOCT L{BETOB 10 CPaB-
HEHMIO C nmpoekTopamyu Ha ocHoBe TFT-mMarpui. OHu GoAee HaAEKHE!
B paGoTe M AOATOBEUHEI, MOCKOABKY TpH JKK-MaTpuust paGoraior
B MeHee HaNpPsKeHHOM TeNAOBOM PeXuMe, ieM opHa. Baaropaps atomy
TIOAMCHAMKOHOBBIE IPOEKTOPE MOXHO HCIOAB30BATh IPH IPOELHPO-
BaHMH M300pakeHus Ha GOABIION 5KpaH B TAKMX MOMENICHUSX, KaK
KOH(EPeHII-3aAbl, KHHOTeATpPHL.

KK-npoexmopsi ompaxameasnoro muna TpeAHa3HAYeHbl AAS pa-
GOThl B GOABLIMX AYAUTODHSX M OTAMYAIOTCH 1O TPHHIMITY ACHCTBHS:
MOAYASLIMH IOABEPraeTcsi He MPOXOAAUIMIY, & OTPaKEeHHbIN CBETOBON
notok. HauGoaee 9acTo MCIOAB3yeMOit B KOHCTPYKIUsX JKK-npoek-
TOPOB OTPAXKATEABHOrO THNA ABASETCS TexHOAOrust DMD/DLP, pas-
paborannas ¢upmoit Texas Instruments.

B DMD/DLP-nIpoeKTopax 0TpakaTeABHOTo THIa HM3AyYEHHe HCTOY-
HHKa CBETa MOAYAMPYETCS H300paKeHHeM IIPH OTPaKeHHH OT MaTPHILL,
COCTOsIIIIEH U3 IACKTPHYECKH YIIPABASEMBIX MHKPO3EPKaA H BHITOAHEH-
HOM 1o TexHoAoruu MEMS (micro electromechanical system — MHKpO-
JAeKTpOMexaHHyecKue cucremsl). B DMD/DLP-npoekropax B Kaue-
CTBE OTPaXKaloLei MOBePXHOCTH HCIOAB3YeTCs MaTPHIA, COCTOSmast
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(HOYKECTBA IAEKTPOHHO-YTIPaBASIeMBIX MAKpo3epKaA. FullHD DMD-
rpuna copepxut 1920 x 1080 = 2073600 mMuxposepkaa. Kaxaoe
epPKaAO MMeeT BO3MOKHOCTb OTPAyKaTh MAAAIOLIHI Ha HEro CBeT
0 B 06BEKTHB, AHGO B IIOTAOTHTEAb, YTO ONPEACASETCS YPOBHEM
HHOTO Ha HEro AeKTPHYECKOro CHrHara. [1pu nomapaHum cpeta
eKTHB 06pasyeTcsi APKUit THKCeA IKPAHA, & B TOTAOTHTEAL —
. Takue MaTpuIsl 0603HavaloTcs ab6pesnarypoit DMD (Digital
cromirror Device — 1u(POBOI MHKPO3ePKaABHEIH IPUGOD), a Tex-
) %, Ha KOTOPO# OCHOBAH MX NPUHIMN AeiicTust, — DLP (Digital
ght Processing — uncgposas o6pa6orka csera). DMD-maTpuus
0T 3HAYMTEABHEI CPOK CAYXKOE — He MeHee 30 Aet.
3 AAst IOAYYEHHS LIBETHOTO H306pakeHusl HCTIOAB3YIOTCS n'poem'ops_l
yX BapMaHTOB: C TPeMsi HAH OAHO# DMD-Marpunei. TpexmaTpaaHbIi
OEKTOp, CXeMa KOTOPOTo NoKasaHa Ha pHc. 4.15, o cnoco6y ¢dop-
POBaHMs [BETHOTO M300PaKeHMs aHAAOTHYEH TTOAUCHAHKOHOBOMY
eM. puc. 4.14).
~ B oanomaTpuuabix DMD/DLP-poeKTopax MOAHBIH IBETHOH KaAp
MHpYeTCsi B Pe3yABTaTe MOCAGAOBATEABHOTO HAAOKEHHS TpeX Obl-
TPO MEHSIOLIUXCS MOHOXPOMHEIX KAAPOB: 4ePHO-KPacHOro, Y4epHo-
eHOro M YepHo-ciHero. CMeHa MOHOXPOMHBIX KAAPOB Ha 3KpaHe
aMeTHa GAAropapst HHEpIMOHHOCTH YeAOBEeYeCKOro 3perus. MoHo-

3epraro
JESO30A0TSHHEEM Tenaosoit HUALTP MHTerparbHEI KOHACHCOP
phITHEM
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XapaKkTepHO# 0COGEHHOCTBIO TEXHHYECKHX CPEACTB HH(pOPMATH3a-
LMK SBASIOTCH NIOCTOSHHOE Pa3BUTHE, COBEPUICHCTBOBAHME, IOABACHHE
HOBBIX YCTPOWMCTB, DeaAH3yIONHX PaHee HeBHAAHHEIE BO3MOKHOCTH.
HexoTophie 06pa3iis! TEXHHKH MOPAABHO YCTapeBaloT, He ycres nonacrs
Ha PHIHOK, B CBA3M C TMM NPH HaNMCAHMHM HACTOAWIEro y4eGHHKA aB-
TOPHI CTaBHAH IlepeA coboil 3aAaUy AaTh AHIUL OOIIHe NPEACTaBACHHS
O NPUHLMNAX ASHCTBHS X XaPAKTePHCTHKAX PA3AMYHBIX TEXHHYECKHX
CpeAcTB MH(OPMATH3aIMH, He PACCMATPUBask IOAPOGHO 0COGEHHOCTH
KOHCTPYKTHBHBIX PeIIeHH}l M TEXHHYECKHe XapaKTepPHCTHKH OTACABHEIX
MOAeAeit.

B raaBe 1 H3A0XeHAI OGIIHEe XapaKTePHCTHKH TeXHUYEeCKUX CPEACTB
MH(OPMATH3ALMH KAK YCTPOACTB, ObecnewuBaiomux obMen HHpopMa-
1uelt ¢ KoMrboTepoM. MhaBa 2 NOCBAIEHa KPaTKOMY H3A0XKEHHIO HCTO-
PHH, KAACCH(HKAILMY ¥ TEXHHYECKHX XapaKTepPHUCTHK COBPEMEHHBIX
IePCOHAABHBIX KOMILIOTepOB. [AaBkl 3—7 MOCBSAMEHH YCTPOACTBAM
BBOAA-BEIBOAQ, XPaHEeHHs M 06PaGOTKH TEKCTOBOM, YHCAOBOH, ayAHO-
¥ BUACOMH(OPMAIMH Ha PA3AMYHBIX HOCHTEARX. B raaBe 8 paccMoTpe-
HEL COBPEMEHHBIe CHCTeMb! AMCTAHIMOHHOM Nepepayr MH(OpMAIHK.
ThaBa 9 MOCBALIEHa CPEACTBAM KOMMPOBAHMA HH(POPMALMK HA TBEPABIX
HOCHTeARIX, B rAase 10 paccMOTpeHs! BOPOCE OPraHM3auiyu pabodux
MECT IIPH 3KCHAYaTallHH TeXHHYECKHX CPEACTB HH(OPMAaTHIAUMH.

ABTOpHI BHIPaXXalOT MCKPEHHIOO GAaropapHocTs U. H. TpeGeHIoKy,
H.H.TpeGeniok u A.H.IpeGeHiOKy 3a BCECTOPOHHIOIO NOMOIIb ¥ MOA-
APXKY NPH OATOTOBKe yIeGHUKa.

§
P

L OBLLUASA XAPAKTEPUCTUKA
W KNACCU®UKALMA TEXHUHECKUX
CPEACTB UH®OPMATU3AUMN

TEXHWYECKWE CPEAICTBA
; WHD®OPMATU3ALNN —
o AMMAPATHbI BA3NC
’* NH®OPMALIMOHHBIX TEXHOMOMAN
¥

" B mponecce CBOero passuTHs YeAoBeYecKoe o6lecTBO NMPOWAQ
| 9Tambl NPOHHKHOBEHHSA B TaWHBl MaTePHH, HAYYHAOCH YIPABAATE
b BIMH BHAGMH HEPIWM M, HaKOHeI, BCTYIIMAO B 3MOXY HMH-

sanuu. Ao cepepnHEl XIX B., KOTA@ AOMHHMPYIOIIAME GHIAM
‘Bl cGopa M HaKoMAeHUs WHOPMaIHH, CPEACTBa HHPOPMATH-
HNpeACTaBAsAM OGO nepo, YepHUALHUIYY 1 Gymary. Ha cmeny

APHUMHTHBHBIM CPEACTBaM HH(POPMALHOHHOM TeXHHKH B KoHIe XIX B.

MPHIIAN MeXaHUYeCKHe: THITYIas MAlIMHKa, TeAehOH, Teaerpad, 4To

TOCAYXRHAO 6a30i A IPUHUMIHAABHLIX H3IMEHEHH! B TEXHOAOTHM

06paGoTky HH(pOPMALMK. AHUIb CIYCTS MHOTO AT HH(OPMAIMOHHbe

MPONecCH 3aNOMHHAHMA W NepeAaH uHGOPMalMK GBIAM AOTIOAHEHE!

p camu ee 06paGoTKH. DTO CTaAO BO3MOXKHEIM C MOSBACHHEM

BO poii noroBuHe XX B. Tako# HHPOPMAUHOHHON TEXHUKH, KaK

HHEIE BEIMMCAHTEeABHEE MAIIMHE! (OBM), NOAOKUBIINE HAYAAO

Mmuuouuuu mexHoAoruam (UT).

" MngopmanuonnLie TeXHOAOTHH GasHPYIOTCS Ha CAGAYIOIIMX TeX-

AOCTHREHHAX:
‘f‘ HOBhIE CPEACTBAa HAKONMASHMS MH(POPMAIMM Ha MalIMHOYMTAEMBIX
‘p'.ocxfre.\xx (MarHUTHBIE ACHTEHI, KHHO(DHABMEI, MATHHTHEIE U Ad3ep-
(HBIE AUCKH M T.A.);

CHCTeMEI AMCTaHIHOHHOI NepeAays HH(OpPMauHH (AOKAABHEIE Bbi-
| SHCAMTeABHEIE CETH, CeTH NIePeAAUH AAHHEIX, TeAe()OHHAS CeTh, pa-

| AMOCBS3b, CIyTHHKOBAs CBS3b H AD.);
: ‘@ apTomMaTH3MpOBaHHaA 06paGoTKa uHGpOPMALIMK C TOMOMIBIO KOM-

TLIOTEpa 110 3aAAHHBIM AATOPHTMAM.
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XPOMHEIE KaAphI 06Pa3syloTcsi IPH NOCAEAOBATEALHOM OcBeeRuH DMD-
MAaTPHIBI AYSOM KPacHOTO, 3eA€HOr0 M CHHETrO I{BETOB. Ayd KaXXAOTo
uBeTa 00pasyeTcs 3a CYeT NPONYCKaHMs CBETOBOrO MOTOKA OT POeKIH-
OHHO# AGMITEI Yepe3 BPAIAIOIIHIACH AMCK C KDACHBIM, 3eACHEIM U CHHIM
CBETOMMABTPAMH, KaK TO NOKA3aHO Ha CXeMe OAHOMATPHYHOTO Mpo-
ekropa (puc. 4.16). YpaBAeHHe MHKPO3ePKaAaMH CHHXPOHH3UPOBAHO
C MOBOPOTOM CBETO(MALTPA.

Mo cpaBuenuio ¢ JKK-TexHororusamu Texnororuss DLP o6rapaer
CAEAYIOUIMMU PeMMYIIeCTBaMH: IPAKTHIECKH TIOAHBIM OTCYTCTBHEM
3ePHUCTOCTH H300PaXKeHMs, BEICOKOH SAPKOCTBIO M PABHOMEPHOCTEIO
ee pacnipeaerenns. K HepoctaTkam opHoMaTpuyHEx DMD-npoektopos
CAGAYET OTHECTH 3aMeTHOE MEALKaHHE KaApOB.

B npoexropax, peaausyiomux D-ILA-texnoaoruio (Direct Drive-
Image Light Amplifier), ocHOBEIM 9reMeHTOM siBAsieTcst D-ILA-matpuua,
KOTOpasi IPeACTaBAsieT coGOi MHOTOCAOMHYIO CTPYKTYPY, pa3MeleH-
HYIO Ha MOAAOXKKE M3 MOHOKPHCTaAAHYEeCKOro KpeMuus (puc. 4.17, a)
Bce KOMNOHEHTB! CXeMbl YIPABAGHHS BEIIOAHEHBI O TEXHOAOTHH
CMOS (Complementary Metal Oxide Semiconductor) u pacnioAaraioTcs
3a CBETOMOAYAMPYIOIINM CAOEM JKMAKMX KPHCTAAAOB. DTO MO3BOASET
CYIECTBEHHO YBeAHYHTH NAOTHOCTb Pa3MeIleHHs THKCeAOB, Pa3Mephl
KOTOPBIX MOTYT COCTaBASITH BCErO HECKOABKO MMKPOH, H 06eCnequTs
BBICOKYIO 3((eKTHBHOCTH HCIIOAB30BAHHS NAOIIAAM KpHCTaara. [Tpe-
MMYIIIECTBOM TEXHOAOTHH SBASIETCS TaKXKe BO3MOKHOCTE (hOPMHpPOBa-
HHS CBETOMOAYAHPYIOLIETO CAOSI i CXeMEI YIIPABACHHS B XOA€ EAHHOTO

MoraoTureas,

TMpoexuuonHas
Aamna

Bpauaionmcs AHCK
C UBeTHEIMM CBeTOMMALTPAMI

AsH3n KOHAEHCOpa

Puc. 4.16. CxeMa 0AHOMATPUYHOTO OTPAXETENLHOIO MyNETUMEAUAHOTO
npoexTopa
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[ Buipasrusaoume cron

A ////// ‘Tpetuii CAO METAAAH3AMH

(OTpaXkasouHe SACKTPOAL)
BTopoit cAOH MeTaAH3AIHH
(mpoBoAsyit 9KpaH)

Tepruiit cAOH MeTAAAM3AIMK
(COPAMHHTEABHbIE TPOBOAHMKH)
Kpemuuesas NOAOXKKa

//// D,

vt Y /////
i e

——= Hanpasaerite cBeTOBOrO
notoxa

Puc. 4.17. D-ILA-npoexTopst:
— crpykrypa D-ILA-MATPHILhi; 6 — ONTHYECKAS CXeMa [IPOEKTOpa

eXHOAOTHYECKOro nporecca. OTpaxaroliue CBOHCTBA MaTPHIL! ONpe-

\ 1 COCTOSTHHEM CAOSt JKHAKHX KPHCTAAAOB, H3MEHSIOLerocs oA
ACHCTBHEM NMEePeMEHHOr0 ACKTPHYECKOro HanpsKeHus, KoTopoe
popMUpyeTCst MEXKAY OTPakKalOUUMHU MTHKCEABHEIMH 3AEKTPOAAMH
¥ OGIIMM A\ BCEX TUKCEAOB IPO3PAYHEIM IACKTPOAOM. D-ILA-MaTpuIEl
ACPKHBAIOT CYIIECTBeHHOE MOBLIIEHHE TeMIepaTyphl, 4TO M03BO-
NPUMEHATEH B IPOEKTOPAX, BEITOAHEHHBIX Ha MX OCHOBE, MOUIHEIe
OYHHMKH CBeTa. .
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TMpoexropsr D-ILA cTposiTcst O TPEXMaTPHYHOM CXeMe (KaXKAasi
Marpuua popmupyeT n3o6paxkeHHe OAHOro u3 6a3oBsix useTos RGB-
TPOCTPAHCTBA) H AEMOHCTPHUPYIOT H306GpakeH e, Ha KOTOPOM IpaK-
THYECKHM He3aMeTHa NHKCeAbHas CTPyKTypa. OnTHueckas cxema
D-ILA-npoekTopa nokasana Ha puc. 4.17, 6. 3T NPOEKTOPH! C PABHEIM
YCIeXOM MOTyT GhITh NPUMEHEHE! AASl BOCIIPOM3BEACHHS KOMIIBIOTEp-
HBIX ¥ BHA@OCHTHAAOB, OAHAKO B CHAY HOBHM3HBI TEXHOAOTHH Dsip
BBITYCKa@MBIX Ha CErOAHSUIHUI AGHb YCTPOMCTB OTHOCHTEABHO He-
BEAHK.

K OCHOBHBIM NApamempam BUGEONPOEKMOPOB OTHOCHTCS CACAY-
iomue.

Csemosoil nomox (ANSI-AlomMeR) (AJOMeH — eAHHHIa CBEeTOBOTO Mo-
TOKa). (ANSI — AMepUKaHCKHIT HAIIMOHAABHEIA HHCTHTYT CTAHAAPTOB.)
CBeToBOM NOTOK aTTECTyeTCs KaK IOAYCpPeAHee 3HaYeHHe Pe3yALTaToB
M3MEepeHHil OCBELeHHOCTH B AGBATH PaBHOMEPHO PaCIpPeAeAeHHBIX
TOYKaX KOHTPOABHOTO 3KpaHa pasmepamu 0,82 x0,61 M, noAydeHHEIMU
TIPH MHHMMAaALHOM (POKYCHOM PacCTOSHHH IIPOEKIHOHHOTO OGHEKTHBA.
Y pasAM4HBIX TPOEKTOPOB 3HauUeHHE CBETOBOrO MOTOKA MOXKET GHITH OT
AecsaTKOB A0 35000 ANSI AM. AAsi oGecnieqeHus AOCTaTOYHOI OCBeIeH-
HOCTH 9KpPaHa WIMPHHOI 2,6 M B 3aTEMHEHHOM NOMENEeHHH HEOGXOAMM
CBeTOBOW NMOTOK He MeHee 400 AM.

Konmpacmrocms — B COOTBETCTBHM CO CTAHAAPTOM M3MEPSETCs
TpH NPOENUPOBAHMH 16-KAETOYHOTO AaXMaTHOTO MOAS H BHIYHCASTCS
B BUAE OTHOIUEHHs OCBEIEHHOCTH, YCPEAHEHHOM 10 PesyAbTaTaM u3-
MepeHH# B LIeHTPax GeALIX NPSMOYTOABHHKOB, K CDEAHEi OCBEIeHHO-
CTH B [HTPaX YePHBIX. FI3MEeHSAeTCs OT MOAGAH K MOAGAH B AMaNasoHe
250:1...700:1.

PasHoMeprOCME — OTHONIEHHE MHHHMAALHOM OCBEIeHHOCTH, H3-
MEpEHHOM B AeBATH TOYKaX KOHTPOABHOTO 5KpaHa, K MAKCHMAaAbHOIA.
B AOKyMEHTalMH MHOTHX NPOEKTOPOB He YKa3hiBAeTCs. Y OTAGABHEIX,
0COGEHHO KOMIAKTHAIX, [IPOEKTOPOB CHHJKEHHE OCBeIeHHOCTH Ha Tie-
pudepun KaApa OTHOCHTEABHO IeHTpa AocTuraer 70 %.

Hcmounux cBema. B poeKTOpax MCNIOAB3YIOTCS B OCHOBHOM Me-
TAAAOTAAOTEHHBIE W KCEHOHOBEIE AGMITHL.

MeraaroraroreHHbIe AaMIThl GBIAM H306peTeHs Komnanuei Philips
B 1990-X IT. CHIEIHAABHO AAS MYABTHMEAHIHEIX IPOEKTOPOB. DTH AAMITEl
CO CPOKOM 3KCIAyaTallMH OT 2 THIC. A0 4 —6 ThIC. 4.

KcenoroBle AyroBeie Aammsl, 0GAaaaiongue pecypcom Goaee 1000 v
# 00ecredHBaloNHe HaHAYHUIYIO [IBETONIEPEAAYY, HCTIOAB3YIOTCS B MOIIL-
HBIX IPOEKTOpaXx.

B npoekTopax NpHMEHSIOT CHeLHaAbHEIE CBETOAHOABI, FaPaHTH-
POBaHHBIA CPOK CAYXGHl KOTOPBIX AOCTHTaeT 25 Thic. 4. [Toaywaior
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~ K YHCAYy OCHOBHBIX MPOM3BOAMTEAH MYALTHMEAMHHLIX IPOEKTO-
oB oTHOCsiTes: Aser, BenQ, Epson, InFocus, JVC, LG, NEC, Optoma,
asonic, Sony, Viewsonic, Vivitek 1 HekoTopsie Apyrue.

4.2.3. Boibop npoekuMoHHOro annapara

B HacTosee BpeMs Ha PhiHKE CYIIECTBYIOT COTHH MOAEAeH 1po-
3kTOpOB. [Tpy BEIGOpe MOA@AH PEKOMEHAYeTCs NPHHATE BO BHUMAaHHe

A XapaKTePHUCTHK.
~ TTo 3HaueHMIO APKOCMU CBETOBOTO MOTOKA NPOEKTOPE! MOTYT GBITh
JOAP3ACACHE! Ha CACAYIOLIHE TPYTIIEL:

500...1000 AM — HMCIIOAB3YIOTCS B HEOCBEILEHHEIX MOMEIeHHIX
AOMaIITHero mpocMoTpa (hUABMOB;

1000...1 500 AM — NMPHMEHSIOTCS AASl AYAUTOPHI, KOMHAT C OY€Hb
[M3KAM YDOBHEM MPOHMKHOBEHMUS AHEBHOTO CBETa;

1500...2 000 AM — OBAGAQIOT AOCTATOYHEIM YPOBHEM SPKOCTH, 06e-
@YMBAIOT MPOEKIHIO H306paXkeH s GOABIIOTO pasMepa B XOPOIIO
EIIeHHEIX TOMEIIeHUSX;

2000 AM 1 GoAee — OYeHb IPKHe NPOEKTOPEI, IPEACTABASIOT COGO#
ATeropHIo MOPTaTUBHEIX HAH OAYTIOPTATHBHEIX IIPOEKTOPOB BHICOKO-
IO KauecTBa MCTIOAHEHHS, KOTOPEIE OTAMYHO MOAOHAYT AASL CO3AGHMS
4eTKOTO H306pakeHust Ha GOABIIMX IKPaHAX B KOH(EPeHI-3aAaxX, KyAd
@eT GOABIIOe KOAHYECTBO AHEBHOTO CBETa.

BLICOKOE paspellerue IPOEKTOpa MO3BOAsIeT 0To6pa3uTh n3o6pa-
eHue GOAee ACTAABHO.

B HacTosmee BpeMs CYIIeCTBYIOT CAGAYIOIIHE BUABI pa3pelIeHui:
¢opmar uaoGpakenns 4:3: VGA (640 x 480), SVGA (800 x600), XGA
. (1024x780), SXGA (1280x1024), SXGA+ (1400x1050), UXGA
. (1600x 1200), QXGA (2048 x 1 536);

- hopmat nsobpaxkenus 16:9, 16:10, 15:9 uan Gauskuii k mum: W XGA
(1280768 AuGo 1280 x780), HD720 (1280 x 720), W VGA (864 x 480),
W SVGA (1024 x576), Full HD (1920 x 1080), WUXGA (1920 x 1200),
HD 4K (4096 x2400).

Taxoke BCTPEHAIOTCs M Apyrue (hOpMaThl pa3pelieHns: MaTpH 1po-
Opa, KOTOPHIE ABASIIOTCSA MEHee PacIpOCTPaHeHHBIMH.

 AASt KOMIBIOTEPHBIX IPe3eHTalHi, TOATOTOBAGHHBIX C NIOMOLIBIO
er Point, MoryT 6HITh HCIIOAB30BaHBI TPOEKTOPHI C paspelenneM
A, XGA. AAsi npe3eHTanuil ¢ HCIIOAL30BAHUEM BUAEO M (PHABMOB
AHero KauecTsa NP MPOENHPOBAHMH Ha JKPaH C AMAroHaABIO A0
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3 M — SVGA, WVGA, WSVGA. IMpeseHTanuu ¢ TaGAMIaMH, HOATo-
TOBAeHHEIMH B Excel, GyAyT XOpPOIIO pasAMYMME! IPH paspemenmsx
XGA, SXGA. Pa6oTa C HHTEPaKTHBHO# AOCKO# HAH B HHTEDAKTHBHOM
pexume Tpebyer paspemennit XGA, W XGA, UXGA, Full HD. Axs
npesentanuii CAD/CAM NpUAOKEHHH, MalIMHO- ¥ MPHGOPOCTPOR-
TEABHLIX YepTeXeil CAEAYeT HCTIOAB30BATh IPOEKTOPHI C Pa3pereny-
amu SXGA, SXGA+, Full HD. Mpocmotp Ha GoAbwmom 3Kkpase DVD-
(HABMOB, TeAEBHACHHS BEICOKO# YETKOCTH MPH 0GECTIeYeHHH BEICOKO-
ro xayecrsa u3obpaxenus TpeGyer paspemennii SXGA, SXGA+,
UXGA, Full HD.

TMpu BriIGOpe pa3spemerms NPOEKTOPa PEKOMEHAYETCS COTAACOBATL
paspemenne MornTopa 1K, ¢ KOTOpEIM OH GyAeT HCIIOAB30BaTHCS. Ayyiie,
4TOOKI MX pa3pelleHus COBNaAaAH. MHOTHe CoBpeMeHHEIe TIPOEKTOPLI
MOTYT Pacrio3HaBaTh BXOAHbIE CUTHAABI, OTAMUHEIE OT HX Pa3pelleHus.

Macca moxer GHITh CyIeCTBEeHHBIM akropom npu BEIGOpe mpo-
exropa. [1o Macce MPOEKTOPE! MOAPA3AEASIIOTCSH Ha CAeAylolue Kare-
TOpHH: CTallHOHapHEIe — Macca Goaee 18 kr; nepeHocHsie — 9... 18 kr;
nopTaTHBHBIE — 4,5...9,0 Kr; yAbTpanopraTusHbie — 2,25...4,5 kr;
MHKpPONOPTaTHBHEIE — MeHee 2,25 Kr; Kaacc Palm («c AapoHB») —
MeHee 1,4 kr; kaace Pico — menee 0,5 kr; kaace Pocket — raGapursi
MOGHABHOrO TeaeoHa.

TpOM3BOAMTEAN MAGHHDYIOT BHITYCTHTH MOGHABHEIE TereoHBI,
OCHAIeHHEe BCTPOCHHBIMH BUAEONPOEKTOPAMH, YTO MO3BOAHT OCY-
IECTBAATE BOCIPOM3BEACHHE TeACBU3HOHHBIX CHTHAAOB, IOAYYAEMBIX
1O MOGHABHOM CBSA3M.

BN vc1P0iCTEA ©OPMUPOBAHMS OBBEMHBIX
V30BPAXKEHWN

YerpoiicTsa hopMHpPOBaHUs OGBEMHEIX (TpexMepHEIX) H306pake it
MOSBUANCE B KAYECTBE IAEMEHTOB CHCTEMBI BUPTYaALHO#H PeaAbHOCTH,
KOTOpEIe HHTEHCHBHO COBEPIIEHCTBYIOTCS. TePMHH «BHPTYaAbHas pe-
AABHOCTB» MOXKET GHITh IlepeBeAeH KaK BOOOpaKaeMElil, KaXKyIUHACS,
AQXKe «TIOAACABHBII» MHD.

To cBoe#t KOHCTPYKIMH TaKMe yCTPOHCTBA TPHHUMIHAALHO OTAH-
HalOTCs OT TPAAMIMOHHEIX MOHUTOPOB, IOCKOABKY B MX OCHOBE A€KHT
cnoco6 opMHUPOBAHUS TPEXMepPHBIX U306 pakeHnit, OCHOBaHHBIH
Ha 3 pexTe GHHOKYASPHOIO 3PEHHS, HAH CTepPEO3PEeHNs.

OCcOGEeHHOCTH BOCTIPUATHS YEAOBEKOM OGHEMHBIX u306paxeHui
ONPEAGASIOTCS CACAYIOMMH (PaKTOPaMH: EPBHYHEIMH (BPOXKACHHEI-
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, OCHOBAHHBIMH Ha MCIOAB30BaHUM GHHOKYASPHOTO 3peHHS,
JTOPHYHBIMH, OCHOBAHHEIMH Ha HAKONACHHOM YEAOBEKOM ONbITe
eHTAlMH B MPOCTPAHCTBE W MO3BOASIOMMMH OLEHUTH TAYOHHY
BAIOAAEMOrO OGBEKTa 110 KOCBeHHEIM PU3HAKAM, AOCTYIIHBIM NPH
¥ OKYASIDHOM 3peHHH. BaxHeHmuMy, 6e3yCAOBHO, ABAAIOTCS BTO-
abie (pakTopsl. OGBeMHOE BOCIIPUATHE 0GBEKTOB BO3MOXKHO KaK
GMHOKYASIDHOM, TaK M NPH MOHOKYASIDHOM 3pEHHMH, N03TOMY HMA-
03MIO TPEXMEPHOCTH M306pakeHHsI MOXKHO CO3AATH NMPH MOMOLIK
MIIMOHHEIX ABYXMEDHBIX YCTPOMCTB OTOGpakeHHs (TereBH30pa,
(OHH opa).

' Ocob6eHHOCTH 00BLeMHOTO H306paXKeHUs (TeHH, B3aUMHOE MOAOXKe-
e ¥ T.A.) MOXKHO CO3A@BAaTh Ha MCKYCCTBEHHBIX MOAEASIX BHPTYaAb-
0 KOMITBIOTEPHOTO MMDa, HCTIOAB3Ysi HOBOIO TEXHOAOTHIO, KOTOPYIO
HATO HA3bIBaTh TPeXMepHOi rpadukoit, uan 3D. B ocHose 3T0i
OAOTHH A@KHT TAKO# IOAXOA: BCe OGBEKTh KOMIIBIOTEPHOTO MHpa
MUCHIBAIOTCS B TPEXMEPHOI CHCTeMe KOOPAMHAT. MiMes MaTemaTHye-
ge OmMCaHKe TPEXMEPHOro 0GBeKTa, MOKHO KOPPEKTHO PacCYMTaTh
rO AByXMEpPHYIO IIPOEKIIMIO Ha MAOCKOCTh 9KpaHa, KoTopas OyAeT
aTh BCeMH CBOHCTBaMH TPEXMEpHOro 0ObeKTa. [T0CKOALKY 00%b-

CMOTpEHE! B MOAPasA. 4.4. ipkum npumepom 3D-rpaduKy ABASIOTCS
TOYMCACHHBIE TPEXMEPHBIE KOMITBIOTePHEIE HIPHL.

* MexaHu3M GUHOKYASIDHOTO 3PEHMsl CBI3aH C ABACHHEM OAHOBPEeMeH-
HOTO Pa3sAPayKeHMs CBETOM FOPH3OHTAABHO PACTIOAOKEHHBIX HeCHMMe-
MUHBIX TOYEK CeTYATKH TAa3. ACHMMETDHS 9THX TOYeK 00yCAOBACHA
eM, uTO 06a rAa3a, PaCIOAOKEHHBIE OAMH OT APYTOTO Ha PacCTOSHHHK
CM TI0 TOPH30HTAAM, BUAST OAHH H TOT XKe OOBEKT MOA PasHBIMK
;rAaMu. BAaropapsi 3ToMy npoeKuuH 0GbeKTa Ha TAa3HOM AHEe KaKAOTO
OKa3LIBAIOTCS CMEIIEHHBIMH B TOPU3OHTAABHOM HaNpPaBACHUH.
OBHOJ MO3I' aHAAM3UPYET 3TH POEKIHH, B Pe3yALTaTe Yero y 4eao-
a co3paeTcs ollylleHne 0GBeMHOCTH 00BeKTa. [paKTHIecKuil co-
€06 (hopMHpOBaHHs CTePeon300pakKeH s 3aKAIOYaeTCsl B TOM, YTO ABa
PakKeHHs OAHOTO H TOTO JKe MPeAMeTa, KaK MOKa3aHo Ha puC. 4.18,
elMpyeMbie Ha KaXABIH rAa3, Pa3BOPayMBAIOTCS B FOPH3OHTAABHOM
AOCKOCTH OAMH OTHOCHTEABHO APYTOro Ha HeGOABIIOH yToA, o6pasys
HasBaeMylo cmepeonapy. Takoi CTEPROCKON MO3BOASET BHACTE
‘06LeMHOe H300pakeHHe 3a CYeT PAsACABHOTO HaGAIOACHHS KaXKABIM
TAQ30M ABYX NOYTH OAMHAKOBBIX AOCKHX H30GpakeHuii, 00pasyrommx

crepeonapy.
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Puc. 4.18. Mpurumn dopmuposaHus cTepeonapsi

TIpMHIMN AeHCTBHS CTEPEOCKONa PeaAM3yeTcs BO BCEX COBpe-
MEHHEIX YCTPOHCTBAX (POPMUPOBaHHS OGBEMHEIX H306pakKeHumi.
OAHAKO HCTIOAB3yeMEIe B HUX KOHKPETHbIE CIOCOGE! hopMUpOBaHHs
CTepeonaphsl OTAMYAIOTCH MeXAY co6oi. YTOGK KakKABIH rAas Mor
BHACTE TOABKO OAHY TIOAOBHHY CTEPEONaph!, CyIeCTBYIOT ABA OCHOB-
HBIX crioco6a:
® HCNOAB30BaHHE A\ KaKAOTO FAa3a OTAGABHOTO IKPaHa (ABYX3KpaH-

HEI c110Cco6);

® npoenMpoBaHME ABYX M300pPaKeHHH, COCTABASIOUIMX CTepeomnapy,

Ha 00ImMii 5KpaH C NOCACAYIOLIEN CeAeKIMel JIAeMeHTOB CTepeona-

PHI, 00ecneunBalomiel HX Pa3AeABHBIN 0Ka3 KaKAOMY TAa3y (OAHO-

9KPaHHBIH coco6).

HenpepsiBHO coBepuieHCTBYIOTCS YAOGHEIE YCTPONCTBA orobpaxe-
HHS B BUAC IIAEMOB, GHHOKAEH MAH CTIeIHaAbHEIX OYKOB. VX npumsaTO
Ha3kBaTh ycrpoiicteamu Tuna HMD (Head Mounted Display — aucniaeit,
3aKpenAeHHBIA Ha roaose). IMEHHO OHM SBASIOTCS B HACTOsIIee BpeMs
OCHOBHBIMH YCTPOHCTBaMM (POPMHPOBAHHS OGHLEMHBIX M300paXkeHuit
¥ IIHPOKO MCTIOAB3YIOTCS B CHCTeMaX BHPTYaAbHO#M peaabHocTH. Hau-
GoAee pacnpocTpaHeHHBIM YCTPOHCTBOM oTOGpaXkenus Thna HMD
ABASETCS WAEM BUPTYAABHOM PeaAbHOCTH, uAM VR-maem. CymecTsyer
TaKKe rpynna ycrpoiicrs Tuna HHD (Hand Held Display — aucnaei,
YACPKHMBAEMblit B pyKax). THIMUYHEIM IPEACTABHTEAEM YCTPOHCTB THIA
HHD sBAsiorest nopkaiouaemsie k [TK GHHOKAM, B KOTOPBIE BMOHTHPO-
BaHul ABe JKK-MaTpuist.

OgHOIKpanusie ycmpoicmsa 06ecneYnBaloT NoKas 4acTei Tpex-
MEepHOro M300pakeHHss Ha OAHOM 3KpaHe. OAHAKO NPH 3TOM HC-
TOAB3YeTCs CenuarbHoe 0G0PYAOBaHHE S Pa3AGACHHS (CeAeKIIUH)
H300pakeHHIi, COCTAaBASIIONINX CTepeonapy. CymecTByeT HECKOABKO
cnoco60B ceAeKIUHH, a HMEHHO:
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0BpEMeHHBIl (Memog NoAApu3ayuonHoll cerexyuu). Ha opun
OAHOBPEMEHHO NMPOeLUPYIOTCS ABa H300pakeHns, 06pasyio-
mEe cTepeonapy, NpHYeM KaXkaoe H30GpaKeHHe HMeeT PasSAHIHYIO
' HOASIDH3AIMIO CBETOBOM BOAHBL B noAspusanuoHHbe 0uKkM HabAlo-
AATeAb MOXKEeT BHAETH CTepeocKomuueckoe n3oGpaxenne. Taxoi
€noco6 MPUMEHSeTCs B CTePEOKHHO, @ TaKKe B MYABTHMEAMHHEBIX
3D-npoekropax. B mocaepHeM caydae OAHOBPEMEHHO MCIIOAL3YIOT-
€51 ABa IPOEKIMOHHEIX aNnapaTa, H306PakeHus OT KOTOPBIX AOAXK-
 HbI GBITh TIATEALHO COBMEIEHE! Ha SKpaHe;

d nocaegoBameAbHblll (3aMBOPHEIT Memog). DAeMeHTH cTepeonaphl
0TOOPXAKOTCS Ha 9KPaHe MOHHUTOPA 110 OYEPEAH, IPH ITOM MEKAY
KaKABIM I'Aa30M M 3KPAaHOM PAacTOAAraeTcsi CrelHaAbHoOe YCTpoil-
CTBO B BHAE «IITOPKM», MAM «3aTBOpa» (Shutter), KOTOpOe CHHXPOH-
HO CO CMEHOM SAEMEHTOB CTepeOoNaphl CTAHOBHTCS HEMPO3PAYHEIM,
TepeKphIBasi MOAe 3peHHsi OAHOMY raasy. HamGoaee 4yacTo B Ka-
YecTBe TAKMX «IITOPOK» MCIOAB3YIOTCA CHelHAABHBIE JAEKTPOH-
HO-yTpaBAsiemble 04Ky (Shutterglasses — OYKH 3aTBOPHOTO THMA).
B KauecTse yNpaBASIONIEro CHIHAAA AASl TaKMX OYKOB, Ha3bIBAEMbIX
TaK)Ke aKTHBHBIMH NOASPH3AIHOHHEIMH OYKaMH, HCIIOAB3YeTCS Bhl-
XOAHO# CHrHAA BUAeOapanTepa ITK;

KOMOUHUPOBAHKAIIL. OTAMYAETCS OT 3aTBOPHOTO METOAA TeM, YTO 110~
3BOASIET MCIOAB3IOBATH MPOCTHIE (NACCHBHBIE) MOAAPH3AUHOHHBIE
OYKH BMECTO GOAeE AOPOTHX aKTHBHBIX.

4.3.1. LLinembl BUPTYansHoi peansHoCTH
(VR-wnembi)

LLIAeMBI BUPTYaABHO# peaAbHOCTH (VR-IIA@MEI), Ha3biBaeMble TaKKe
pIIAEMaMH, SBASIOTCS HanGOAee COBEPIIEHHLIMH YCTPOHCTBAMH
PMHPOBaHMS TPEXMEPHBIX H300pakeHuit. [TOMHMO HAAMYHS ABYX
BUAYAABHBIX SKDaHOB AAs KaXKAOTO raasa VR-maeMsr 6aaropaps
it KOHCTPYKIMH 06GECNeYHBaloT OTCeYeHNe oA nepudepuirHoro
HUS YeAOBEKA, YTO YCHAMBaeT 3((eKT NPOHHKHOBEHHS B BUPTYaAb-
KOMIBIOTEPHBIHA MUP.

B VR-IAeMax HCIIOAB3YIOTCA MHHHATIOPHBIE KPAHb!, BHITIOAHEHHEIE
Ha ocHoBe akTiBHEIX JKK-MaTpuu. Kaxaas u3 JKK-matpui popmupy-
1BeTHOe u300paxkeHue, KoTopoe GAaropaps 0coGoii KOHCTPYKIHH
Ma BUAMT TOABKO OAMH rAa3. [ToMumo sKkpaHoB VR-maem cHaGxeH
peoOHMIECKUMH TOAOBHEIMH TeAehoHaM# 1 MHKPOGOHOM. Y3ea
mAeMa, OOBeAUHSIONNI B ceGe 3TH MaTPULlbl U OPraHbl PErYAMPOBKH,
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HAa3LIBAETCs BUSOPOM. BH30pP A@eT BO3MOKHOCTh PEryAMpOBaTh pac-
CTOSIHHE MEXAY MAaTpHUaMH 10 TOPH3OHTaAH, KOTOPOE AOAJKHO COOT-
BETCTBOBATEL PACCTOSIHUIO MEXKAY 3PauKaMi MOAB3OBATEAS], Ha3hiBae-
momy IPD (Inter Pupil Distance). Bu30ps! HEKOTOPBIX MOAGACH LIAEMOR
060PyAOBAHBI CHIEIHAABHOH ONTHYECKOM CHCTEMOM aBTOMaTHYecKoro
onpepeaerns IPD, uckaiogaiomei HeOGXOAMMOCTb B HHAMBHAYAABHOI
HAaCTPO#Ke MmAeMa.

Baxueimeii 0cOGeHHOCTBIO VR-IIAEMOB SBASIETCA HaAMMME Tak
Ha3bIBaeMON CHCTeMbl BUPTyaAbHOW opuentanuu (CBO) (Virtual
Orientation System — VOS), KOTOpasi OTCAKHBAeT ABHKEHHE TOAOBL!
M B COOTBETCTBHM C HMM KOPPeKTHPYeT H300pakeHHe Ha HKpaHax.
B cayuae NOBOPOTa rOAOBBI B OAHY CTOPOHY NIaHOPaMHOE u30obpaxenue
«IPOKPYy4MBaeTCsi» yepes JKK-MaTpuilsl B IPOTHBONOAOKHOM HaNpas-
Aenny. B pesyAbTate y noAb30BaTeAss BOSHHKAET HAAIO3Hs CTaGUABHO-
CTH HabAIOAAeMO# KapTHHBI, OIIyIIeHHe PeaABHOCTH M30GPaKeHHs.
B 3aBMCHMOCTH OT IPHMHIMNA ACACTBHS M THIIA HCTIOAB3YEMOTO MOAS
Pa3’AMYalOT MarHUTHBIE, YALTPa3BYKOBhIe M MHepLHaAbHble CBO.

Marnumnsie CBO HCNIOAB3YIOT MUHHATIOPHEIE MATHUTHBIE AATIHKH
(kaTymKu MHAYKTHBHOCTH). MarautHas CBO BKAalowaeT B cebsi GAOK
BHENIHUX HETOABH)KHBIX NePeAATUHKOB, BHIIOAHSIONMMX POAL PaAHO-
MasikoB; AATYHK-TIPHEMHHUK, PACTIOAOKEHHEIN Ha LIAEME; CHCTeMHEIN
IACKTPOHHEIH GAOK, KOTOPEIN (hOPMHDYET IAEKTPHYECKHE CHTHAALI,
TOCTYNaloMHe Ha NepeAaTYHK, H 06pabaThiBaeT CUTHAALL, TPHHSATEE
NpHeMHUKOM. MHTeHCHBHOCTE M (ha3a MPUHSATHIX CUTHAAOB 3aBHCAT
OT PAacCTOAHHS MEXAY NEePeAAOUIMMU H IPHEMHEIMU KaTyIIKaMH,
a TaKXKe OT MX B3aMMHO# opueHTalun. OGpabaThiBasi IepeAaBaeMble
M NPUHUMAEMBIe CHTHAABI, CHCTEMHBIN SACKTPOHHELX GAOK BHIYHCASET
TPOCTPAHCTBEHHEIE KOOPAUHATEI IPHEMHHKA OTHOCHTEABHO NepPeAaT-
uMKa. PesyAbTaThl BHINMCAeHMI nepepaloTes B [TK.

B yabmpassyxoseix CBO BMECTO MarHMTHBIX MCTIOAB3YIOTCS MaAo-
rabapuTHbIe Ibe30KepaMHYecKHe NPeobpa3oBaTeAt, BEIIOAHSIONIHE
(YHKIHH NePeAATIMKOB H NPHEeMHHKOB. OOBIYHO HCTIOAB3YIOTCS TPH
NepeAaTYHKa M NPHeMHUKA, PasMelieHHEIe B mAeMe. CHCTeMHbIH GAOK
TIOCHIAGET Ha NEPEAATYMKH IACKTPHYECKHI CHIHAA W PerHCTpUpYeT
YALTPAa3BYKOBOM CHTHAA.

M3mepsisi BPeMEHHYIO 3aAePIKKY MEXAY MOCAQHHBIM M IPHHSTHIM
CHTHAAOM, @ TAKXKe 3Hast CKOPOCTh PACIPOCTPAHEHNMs! 3BYKOBO# BOAHBI
(0KoAO 330 M/C), MOXKHO AOCTATOMHO TOYHO ONPEACAMTH PACCTOSHUE
MEXKAY NepeAaTIMKOM U NPUeMHHKOM. [TyreM 0GpaGOTKH Pe3yALTaToB
M3MEPeHUi PACCTOSHUA MEXAY TPEeMsi IaPaMi AATYMKOB PACCUUTEIBA-
0T NOAOXKEHHE M OPHEHTALHIO LIAeMa (FOAOBBI IOAB3OBATEAS!) B PO~
CTpaHCTBe.
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puuasibie CBO HCOAB3yIOTCS B VR-IIA@MaX MOAGAEH, TIpeAHa-
{bIX B OCHOBHOM AASI IPOheCCHOHAABHOTO puMeHenns. Croe
aHHe OHM MOAYYHAHM GAAropapsi HCIOAL3OBaHMIO B HUX HHEpIH-
GHBIX AATYHKOB — THPOCKOIOB M aKceAepoMeTpoB. C MX MOMOMIBIO
eTcsl He3aBUCHMas HHepIHaAbHAs CHCTeMa KOOPAMHAT, B KOTOPO#
BAETCS TIOAOJKEHUE TOAOBEI TIOAB3OBATEAS.
a uHepruarsHex CBO B KauecTBe rHPOCKOIIOB HCTIOAB3YIOTCS MH-
OpHBIE TBEPAOTEABHBIE AATUHKH. KaXKABIl AQTUMK COCTOMT M3 11O~

O’KeHEI B TPeX B3aHMHO-TIePIIeHAMKYASIPHBIX TAOCKOCTsX. C 1o~
2 AATYMKOB H3MEPHIOTCH YTAOBBIE CKOPOCTH BPAUICHUS B TPeX

MMHO-TIEPIIEHAMKYASPHBIX IAOCKOCTSX, a TakKXe HalpaBAeHHe
4 MarHUTHOTO TIOASE 3@MAH.

¥ MarHUTHBIM TOASIM.
* B KauecTBe BXOAHOTO CHIHaAa A5t VR-LIAEMa MOJKET MCTIOAB30BaThCS
0 BUACOCHTHAA OT GHITOBOM BHAEOANNapaTypsl, AN60 RGB-curaaa
anrepa K.
R-UIA€MBI C BH30PaMu OOBIYHO PACCUMTAHBl HA OAKAIOUEHHE He-
eACTBEHHO K BupeoapanTepy [TK. IMomumo Busopa VR-maem 060~
\OBaH BEICOKOKaYeCTBEHHON CTepeo()OHHYECKOH ayAMOCHCTEeMOH.
i HUKOM 3BYKa MOXET GBITh AHGO TeAeBU30D (BUACOMArHUTODOH),
0 3BYKOBasi KapTa KOMIILIOTepa.
Mopaean VR-1AeMOB KpaifHe pa3HOOGpasHbl 0 TeXHUYECKHM pe-
IM ¥ BO3MOJKHOCTSAM H 1O TPABY CYMTAIOTCH MPOAYKTAMH CaMbIX
OKHX KOMILIOTEPHEIX TexHOAorud. Hanpumep, komnanus Razer
aroxkmAa maem OSVR Hacker Dev Kit. Takum mAMOM MOXHO
STh KeCTaMu GAAroAaps CIeHaABHOMY KOABIYY, KOTOpOe OT-
BaeT noAoxkenue Teaa (Skeletal tracking). Konrpoarep 3axsata
€HHI NIePEHOCUT JKECTHI IIOAB30BATEASs B BUPTYaABHOE OKpYKe-
. KoHCTpyKumsi 060pyAOBaHa KOMIAcoOM, akCeAepOMETPOM M I'H-
onom. Umeer Aa USB 3.0 mopra AAS BHYTPEHHMX COGAMHEHM,
1 AOTIOAHHTEABHEIX aKCeCCyapoB CAYKMT BHemrHn# nopt USB 3.0.
(cneit 5,5 AOIMOB noKa3skiBaeT usobpaxenue ¢ paspemenuem Full
D 1 cnocoGen OGHOBAATE KapTHHKY C YactoToit 60 I,
1lIreM BHPTYaABHON PEAABHOCTH MOJKET MOAACPIKHMBATh CMEHHBIE
Aen.
* Hacrpoiika IAeMa IPOHCXOAUT C YUETOM PacCTOsHMS MEXAY 3pad-
KaMi 1 BEAMYMHON AMONTDHIA, YTO MO3BOAHT AIOAAM C IpoGAeMaMu
1 IOAB30BaThCsl YCTPOMCTBOM Ge3 0YKOB. YCTPOHCTBO OCHALIEHO
SIPHEIM MUHH-AHCIIAGEM M ABYXAMH30BOW ONTHKOM, oGecrnednsa-
ommeit o6AacTs 0630pa 100° ¢ MEHUMAABHEIMH HCKaKeHHAMH.
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LLAeMBI BHPTYaALHON PearbHOCTH B HacTosiee BPeMs ABASIOTCy
HanGOACE YAQUHEIMH H3 BCEX YCTPOWCTB, OCHOBAHHBIX Ha MCIIOAB3OBq,
HUH 0COGEHHOCTel GHHOKYASPHOTO 3peHHsI. :

4.3.2. 3D-04kn

3D-ouKH sBASIOTCS HanGoAee PacnpoCTpaHeHHBIMH U
IO UeHe YCTPOHCTBaMK hOPMHUPOBaHUS TPeXMEepHBIX nazcm:;;"
TpuHIMnD BX AeCTBHS OCHOBAH Ha HCNOAB30BAHUH 3aTBOPHOTO ueroAa‘
PA3ACACHUS IAEMEHTOB CTepeonapki. 3D-04KH HCIIOAB3YIOTCA B KauecTse
AOTOAHEHHS K KOMILIOTEPY MAK cMapTgony.

Mpurnun Aeiicteus 3D-04KOB 3aKAIONaeTCS B TOM, 4TO NpPH NO-
CAEAOBATEABHOM OTOGPakKeHHH Ha MOHHTOpE AeBOW M NPaBOM YacTeii
CTepeonapsl CHHXPOHHO H3MEHNeTCS MPO3PAaYHOCTh CTEKOA OYKOB.
B pesyakTaTe KaxABI rAa3 BUAUT TOABKO CBOIO 4acTh CTepeonapsl, -no.
obecniewnBaet crepeoadpexr. Yto6s! crerra 3D-0uKoB MOrAn «n;»m,
TPO3PAYHOCTL» 0 KOMaHAAM KOMIIBIOTEPA, HX BEIOAHSIOT 11O TEXHO-
Aoruu JKK-sueitku nmpocseTHoro tuna, HCroAB3ytomet ahdexT noas-
Ppusauuy. IMosromy 3D-04KM MHOTAQ HA3KIBAIOT TIOASIPH3AIMOHHBIMY.
TMockoABKy Npo3pavHOCTE cTeKOA 3D-0uKoB H3MeHsIeTCSH cm-lxpoum;
CO CMeHOI H30GPaXXeHNs Ha IKPaHe BCACACTBHE YIPABACHHMS CHIHAAAMj!
BHAGOAAANTEPA, X Ha3BIBAIOT AKTHBHEIMH.

e Tmu'oip:snc:;. 'repn.u::; ;:‘;mnue TNOASPH3ALHOHHEIE OYKH»,
HaD—owmommmu npmnumme. Ha4YaloT yCTPONCTBa, Pa&rra:omue
TNoaxatouenne 3D-oukos k IMK TIPOM3BOAUTCS B GOABLIMH(
©B C IOMOIIBIO AOTIOAHHTEABHOTO YCTPOHCTBA — mu‘rpoanepmm
(opMHpyeT CHHXpOCHTHAA A 3D-04KOB, yIpaBAsIOI Mt TIO0YePeAHBIM
3aTeMHEeHHeM CTeKOA, u npeobpasyer (mpu HeoGxOAMMOCTH) BBIXOAHO¥
Mnmomuunm ¥ CHHXPOCHTHAABI BUACOAAAIITEPA TAKMM 06Pa3oM, 9TOGk!
e PA3ACALHRII [0CACAOBATEAHBII [I0KA3 SAEMEHTOB CTepe-
Haupusicp, 30w mp peansan pror
 3D-oukM BUpTYaABHOM
Ppaspaboranubie hUpMOi Samsung, drynxnuo:l:r:yr:. f)::cneu::a‘:
G0oABIIO yToA 0630pa — 96°. OHK HMeloT BCTPOEHHEIH aKcerepoMeTp
M rupocKon. OTAGABHO OT cMapTdoHa OuKH He paboraior, nosromy ux
(DYHKIMOHAABHOCTE B GOABIIMHCTBe CBOEM 3aBHCHT OT €ro BO3MOXHO-
creii. [pu aTom uMenHo cMapTgoH, CKopee Bcero, NpaBHUALHEe CYHTaTh
COCTaBHO# 4acCThIO OYKOB BHPTYAABHOR PEAABHOCTH. YNpaBASIOTCS
3D-ouku Samsung AuGo ¢ MO0 CEHCOPHOW aHEeAH, PACTIOAOXKEH-
HO¥ Ha KopIryce, AHGO ITyTeM NOBOPOTA FOAOBH NIOAB3OBATeAS.
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HOBHBIM [IPON3BOAHTEAAM 3D-04KOB, NPEeACTaBAeHHBIX Ha poc-
pHIHKe, oTHOCHTCA (upMEl Samsung, Fibro, Homido, Smar-

4.3.3. 3D-moHuTOpbI

M3 HAIPABACHM MOAYYEHHs! CTePEOCKONUYECKoro u3opa-
ABASIOTCSl MCTIOAB30BaHKe 3D-MOHUTOPOB.
OHMTOPKI HCIOAB3YIOTCSH B KAYECTBe CPEACTBA CTePeOBHIyanH-
i OAY4MAHM HanGOAbIIee passuTHe. Takue MOHHTOPEI BOCIPOU3-
ST ABa PaKypca 00'beMHO¥ CLeHBI, OAMH M3 KOTOPEIX IIPEAHa3HaueH
Oro, @ APYTo# — AAsi IIPaBOTO rAasa.
UMOpHL C NOAAPUIAUUOHHBIM PUABMPOM OGECIIeYHBAIOT
MHPOBaHNE TPEXMEPHOr0 H300pPaKeHHs C NOMOIIBLI0 MOHHTOPA,
YAOBAHHOTO CIEHMAAbHEIM BHEUIHUM SACKTPOHHO-YIPABASEMBIM
H3aLMOHHBLIM (QHABTPOM. DTOT (PHALTP HCIOAB3YeTCS BMecTe
HEIMM TIOASPH3AIHOHHBIMM OYKaMH. DUABTPOM YNPaBASIOT
bl CIIEIMAABHOTO KOHTPOAACPA, MOAKAIONAEMOrO K BBIXOAY BH-
anTepa, NOAOGHO KOHTPOAAepY 3D-0ukoB. OAHAKO B OTAMYHE
MBHBIX OYKOB y (DMABTPA M3MEHSeTCS He NPO3PavyHOCTh, a Ha-
eHHMe MOAAPH3ALMH NPOXOAAIIEH Yepe3 Hero CBeTOBOM BOAHEL
HTPOAAED YTIPABASICT (PUABTPOM TakKUM 00pa3’oM, 4TO HedeTHkIe
APBI OKa3IBAIOTCS TIOASIPH30BAHHEIMH B OAHOM HallPABACHUH, & HeT-
— B APYroM. B CBOIO 04€peAb, OAHO CTEKAO NMaCCHBHBIX OYKOB
KaeT CBET C OAHMM HallpaBACHHeM MOASPH3ALUH, a Apyroe —
ApyruM. B pesyAsTaTe OAMH rAa3 BUAHT TOABKO OAHY HCTh CTepeo-
DBI, & BTOPO#l — TOABLKO BTOPYIO.
aKiM 06pa3oM, B (PMABTPE PeaAM30OBaH TAKOil XKe, KaK U B aKTHB-
3D-04Kax, 3aTBOPHBIH METOA Pa3sAeAeHHs IAeMEHTOB CTepeona-
1. AOCTOMHCTBOM AQHHOTO YCTPOHCTBA 110 CPABHEHMIO C aKTHBHEIMM
OUKaMi IBASETCS BO3MOKHOCTB HCIIOAB30OBAHHUS ACTKHX H YAOGHBIX
[BHBEIX OYKOB.
3D-MoHUTOPHI, cOpepXKamme LCD-naHeAs, MOXKHO HOAPa3AeAHTh
HECKOABKO THIIOB 1O CrocoGy CTePeOBU3yaAH3alui: CTepPeOCKom -
CKHe, TOAOTpaHUeCcKe i BOAIOMETPHYECKHe (Ha 00BeMHBIX HOCHTe-
). TlocAeAHHe ABA THIIA He MOAYYHAHM MaccOBOTO PaclpOCTPaHeHHs
eACTaBASIIOT COGO# B OCHOBHOM AaG0OPaTOPHEIE HAH AEMOHCTPALH-

- CmepeocKonu4ecKue MORWMOPAL, B CBOIO 04EPEeAb, TIOAPA3ACATIOTCH
aBTOCTEpeoCKomUuecKye (He TpeGyIolie AOTIOAHHTEALHO HCIIOAB3O0-
HUSI OYKOB AASL PA3AGAGHHMS ABOTO M IIPABOro H306pakeHuit crepe-
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ONapsl) ¥ Te, KOTOPHIE NOAPa3yMeBalOT HCOAB30BAHUE OBACIYeHHEIX
TOASIPH3AIMOHHEIX OYKOB.

Asmocmepeockonuyecxkue 3D-MORUMOPbL, IOAYIHBIIHE B IOCAEA-
Hee BpeMs IIMPOKOe IPHMeHeHHe, OCHOBAaHE! Ha IPUMeHeHHH 3¢dekTa
Gaprepa napaarakca. Bapsep naparakca nmpeacraBasier co6oi eme
OAMH AOTIOAHHMTeABHBIH BeTpoeHHBIN XKK-3kpaH. B pexume «MoHO»
ITOT KpaH NOAHOCTBIO NPO3PaYeH, a NPH AKTHBALMH CTEPeOopeXxHMa
TPEACTaBASIeT COBOM CETKy M3 BePTHKAABHBIX HEMPO3PAYHEIX TOAOC,
KOTOPHIE CO3AAIOT TEHH OT AAMIIbl B HY)KHEIX MECTaX 9KpaHa, KaK 310
TOKa3aHO Ha pUC. 4.19. MeToA aBTOCTEPEOCKONHH AOCTATOMHO MPOCT
H He TpeGyeT AONOAHUTEABHBIX KOHCTPYKI[Hi, BHEIIHE aBTOCTEpPeoMo-
HUTODEI BHIPASIASIT TaK e, Kak oObiaHble LCD-AucAen.

Apyras rpynna 3D-MOHMTOPOB PEAYCMATPHUBAET HCIIOABIOBAHHE
npH paboTe ¢ HUMH CNEUMAABHBIX NOASPHIALHOHHKIX 0YKOB. He-
0GXOAMMOCTE HCHOAB30BAHHS OYKOB KOMIIEHCHPYETCS YCTPaHeHHeM
PSAA HEAOCTATKOB, CBOMCTBEHHBIX aBTOCTepeockonuu. Takoro Tuma
3D-MOHHTOPE! MOXKHO IIOAPA3ACAHTE 110 CIOCOGY CTepeoBH3yaAH3aIuH
Ha HHTepAEHCHEIE, (Da30BO-NIOASPH3ALMOHHEIE U 3ePKaAbHEIE,

B unmepaeiicubix (wepeccmpounbix) 3D-MOHUMOPAX BHIBOAATCS
TOABKO YE€THbIE HAM HeUeTHbie CTPOKH KakKAOrO M3 M306paxeHmil,
(opmupylomux crepeonapy. B TakoM pexxume NpOMCXOAMT noreps
BEPTHKAABHOrO paspelleHHsi BABOE 3a CYeT TOro, 9TO KaXAoe H30-
Gpakenue MPEACTABACHO TOABKO NOAOBHHOM CTPOK. MeTop TIOAYYHA

PACTP MOHOCKOIHYECKOro
u306pakeHus

a 6

Puc. 4.19. Cxema npuHUMNa REACTBUA BNEPTYPHO-PACTPOBOrO BBTOCTEpeou-
cnnes:

@ — 6apLep napaAaKca BKAIOYeH; 6 — Gaphep NaParMaKCa OTKAIONEH
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JBOABHO LIMPOKOE pacnpocTpaHeHHe B IPodecCHOHAABHON cpeae
CYeT OTHOCHTEALHO HEBBICOKOM CTOMMOCTH, TIOCKOABKY He NPeAlo-
araeT AONOAHHTEALHBIX TPeGOBaHMIl K BUACOKApTe U MOHHUTOPY.
B nnTepaeiicHrx 3D-MonHTOpax Gaaropaps LCD-TexHOAOrHi cTaA
0XKHBIM OAHOBPEMEHHEIH BEIBOA Ha 9KPaH ABYX COCTaBASIIOLIHX
eonapsl. OAHA OAOBHHA CTEPEONaphl BEIBOAMTCA Ha YeTHBHIX
Kax, Apyrasi — Ha HedeTHhIX. Kpome TOro, AeBoe u npasoe u3o-
aXeHHMsl MMEIOT OPTOTOHAABHYIO MAM KPYTOBYIO NOASIPH3ALMIO,
aropapsi 4eMy NPOMCXOAMT PasAeAeHHe H300PaKeHMH AAS AeBOTO
TPABOTO TAa3 IPH NPOCMOTPE Yepe3 NOAAPH3ALHOHHEIE OYKH.
TIpenMy1IeCTBa TAKMX YCTPOMCTB: KOMIIAKTHOCTD, Y€TKOCTh H306pa-
ReHWs, OTCYTCTBHE MeplaHHs, HeBBICOKas CTOMMOCTE, K HepocTaTkam
AyeT OTHECTH: IIOTePH Pa3pelleHus, NOBLIIeHHYIO YTOMASeMOCTh
T PasrASABIBAHHS AOATOE BPeMsi HePOBHOTO, «IOAOCYATOro» M30-
axxenus. MurepaesicHsie 3D-MOHHMTOPEI OTHOCSTCS K Paspsiay mo-
\ypohecCHOHAABHBIX, TOCKOABKY Ay4llle BCero NPUCTOCOBACHBI As
OHCTPAIHOHHEIX [eAelf W BOCIPHATHS KOMITBIOTeDHEIX UIP.
. Pa30Bo-noAspuzayuorHbie 3D-MOHUMOPS! OCHOBAHBEI HA METO-
\é, IPEAYCMaTPHBAIONeM CyMMHPOBaHHe CBETOBOH MHTEHCHBHOCTH
\eBOT'0 M MPaBOro H300paKeHHi B KaXKAOM MHKCEAe U MOCAEeAyIollee
AeACHHE CyMMapHOTo H306pakeH s Ha AeBOe U IPaBoe C MOMOIILIO
pH3aLUH,
B wactHOCTH B 19-A10/iMOBOM cTepeoMOHMTOPe Perceiva koMnanuu
MacNaughton Inc (CILIA) 0GEIMHBL# KHAKOKPHCTAANMYECKHI AUCIIACH
COACPKUT ABE NaParAeAbHble LCD-naHeAn i OASPH3aIHOHHbIE (PHAL-
PEI, KaK MOKa3aHo Ha puc. 4.20. Ha nepBoii naHeAH B KaKAOM ITHKCeAe
eTcsi CyMMapHasi MHTeHCHBHOCTB, & Ha BTOPOH — HanpaBAeHHe
spu3anuu. [peoGpasoBaHne BXOAHBIX AGBOTO M IPaBOro H3oOpaxe-
HUit IPON3BOAUTCS! CHEIHAABHBIM MTPOLIECCOPOM, KOTOPBIH HAXOAMTCS
MonuTOpe. Ha BHIXOAE H3 MOHHMTOPA NOCAE IPOXOXKACHHS Yepes 110~
pH3alMOHHEIE OYKH ONepaTopa CBeTOBEIe CHIHAALI (POPMHUPYIOT ABA
306pakKeHHs: A A@BOTO M IIPABOTO TAa3.
K YMCAY OCHOBHBIX AOCTOMHCTB PEaAH30BAHHOTO B AAHHOH MOACAH
€TOAA OTHOCATCH:
NOBBIIEHHas APKOCTH M KOHTPACTHOCTh H300paXkenus (Graropaps
HCMOAB30BAHMIO B KaYeCTBe MCTOYHHMKA CBETa YCTPOMCTBA, aHAAO-
THYHOTO HCTIOAB3YEMOMY B IPOEKIIHOHHOM TeACBHACHHH);
OTCYTCTBHE MOTEPH Pa3pelIeHus;
OTCYTCTBHE HEOOXOAMMOCTH AAs omepatopa paGoTaTh B pamKax
«30HBI HAMAYYIIErO BOCIPHATHsA», GAAroAapsi 4eMy OAHOBPeMeH-
HO HECKOABKO YEAOBEK, HaAeB MOASPH3ALMOHHEIe OYKH, MOTYT Ha-
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K (sAm Apyroe yeTpoficTso)

€ NOCAGAOBATEABHBIM
CTePEOCKONHYeCKHM
DVI-Baxoa0M

Puc. 4.20. Cxema npuHumna aefcTens $a3oBo-NoNSPU3aLMOHHOMD
3D-moHuTOopa
- —

GAIOAATH HA 3KpaHe OAHOTO M TOTO JKe MOHHTOpa crepeoadibexr.

Da30BO-NOASIPH3AIHOHHbIHA  22-AJOMMOBEIi crepeomonuTop iZ3D

POCCHICKO-aMepHKaHCKoi Kommnauun Neurok Optics oramuaer-

csi oT Perceiva TeM, 4TO KOAMPOBaHHE NPOM3BOAMTCS MPOIPAMMHO,

€ MOMOUIBIO BHAGOADaiiBepa.

3epkaabnbie 3D-MOHUMOPHL PEAAM3YIOT IPHHIAT, OCHOBAHHKII
Ha COBMEIIEHHH OPTOTOHAALHO TIOASPH3OBAHHBIX H300PasKeHMi ABYX
HKHAKOKPHCTAAAHYECKHMX AUCTIAGEB C IOMOIIBIO IOAYTIPO3PAYHOTO 3ep-
KaAa M MOCAEAYIONIEro PasAeAeHMsi AeBOTO U [PAaBOro M30GpakeHuit
CTepeonapk! Yepe3 MacCHBHEIE MOASPH3AIMOHHEIE OYKH, KaK OKA3aHO
Ha puc. 4.21.

BakHEIM AOCTOMHCTBOM 3epKaAbHBIX 3D-MOHHTOPOB SABASIETCS MX
TOAAEPKKA MMEIOUIMMCS IPOTPaMMHBIM OGeCIIedeHHeM, B TOM YHCAE
Ha ypoBHe ApaiiBepos. [ToAHOIKpaHHEIE ABYXMOHHTOPHEIE CTepeope-
JKHMBI IOAACPIKHBAIOTCS APaiiBEPaMH BCEX BHACOKAPT Ha OCHOBE YHII-
ceros NVIDIA. B 91oM pexume MOryT GhiTh 3aMyIeHEl NPaKTHYECKH
Bce 3D-nporpaMMhl Ha OCHOBE cranpapros DirectX u OpenGL, paxe
M3HAYaALHO He MOAAEPKHBAIOIIHe CTepeooTobpaXeHHe.

3D-MOHMTOPEI IPUMEHSIOTCS B Ka4eCTBe NPodhecCHOHAaABHOM ar-
TapaTypel B MEAMIIUHE, AW3aiiHe, HAYYHBIX HCCAGAOBAHMSX M KapTo-
rpacduu. Kpome Toro, 3D-MOHHTOPHI, KaK YCTPOHCTBa BHPTYaABHOM
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«Aesuit» MonTOP
Toaynpospausioe
3epKar0

TlpoaspH3anHOHIEe
ouKH

HOCTH, HAXOAAT MPOMBINIACHHOE npuMeHenue. CoBpeMeHHbIe
BUPTYaABHON PEAABHOCTH, HCTIOAB3YeMEIe B IPOU3BOACTBE, —
1if 9Tan pa3BUTHs YCTPONCTBA BBOAA-BBIBOAA HH(DOPMAIIMH CHCTEM
JOMaTH3HPOBAHHOTO POEKTHPOBAHHS H MOAGAHPOBaHMS. BUpTyars-

PearbHOCTh IPHMEHSIETCS AASl HHTEDAKTHBHOTO TIPOEKTHPOBAHMS
BasKHH, ONEPATHBHOTO YIIPaBACHHS F€OAOTHElH 1 reou3nIeckoro
IAM3a.

4.3.4. 3D-npoexTopbi

3D-NpoeKTOPEI IPEAHa3HAYEHb! A KOAMEKTHBHOTO POCMOTPa 00b-
BIX H300pakKeHuii B GOABIIMX ayAUTOPHSAX. TAABHBIMU OTAHUMSMH
POEKTOPOB OT MYABTHMEAHMHBIX SIBASIOTCH CAOJKHAs KOHCTPYKIUS
MYeCKO# CHCTeMBl M HAaAHYHE CHEHHAABHEIX TOASPH3AHOHHBIX
BTPOB (BCTPOEHHBIX MAH BHEIIHHX), C TIOMOIBIO KOTOPBIX MPOH3-
5 CeAEKIIHS IAEMEHTOB CTepeonaphl.

51 CO3AAHASE OOBEMHOr0O H306PaKeH!s PUMEHSIOTCS CACAYIOIIHe

Memog ¢ NACCUBHbIMU O4KAMU NPEATIOAATaeT UCTIOAL3OBAHHE ABYX
D-TIpOeKTOPOB, KaXKABIH U3 KOTOPBIX BOCIPOH3BOAHT u:mdpaxemi?
TPaBOTo M AEBOTO A3, YTO IPHBOANT K CO3AAHHIO CTEPEOCKOMUYHON
MHKH M OPTOrOHAABHOTO HANPaBACHHS MOASPU3ALHMH CBETOBOTO
OKa, MAYIIero Ha 3puTeAsi. [TOASPH3aIMs MACCHBHEIX, OYKOB TaKKe
OroHaAbHa. B pesyAbtare 3puTeAb BHAMT PasA€ABHO H306pakeHus
A€BOTO M MPABOTO TAa3, B pesyAsTare (JOPMUPYETCs CTePeocKo-
[Meckoe u306pakeHne. AOCTOMHCTBO 3TOH CHCTeMBI B TOM, YTO BEI-

HO# CBeTOBO# NOTOK LCD-NpOeKTOpoOB yKe MOASAPH30BAH, 103TOMY
(PeKTHBHOCTH CBETOBOTO TOTOKA NPOEKTOPOB NPH TAKOM METOAE
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BBICOKA. HeAOCTaTKOM SIBASIETCS BBICOKasi CTOMMOCTE YCTPOHCTBa, co.
AepXKallero ABa MPOEKTopa.

Tpu pearn3anyuy MEMOGa C AKMUBHBIMU OYKAMU MOTYT HCTIOAL 0.
BaThest DLP-npoekTopsl. MH(opManus A KakAOro raasa nepepaetcy
TOOYEPEAHO NpH BHICOKOM YacToTe oGHOBAeHHMs Kaapa (96...120 Iy),
uTO NO3BOASIET 33AGHCTBOBATH AMIIL OAMH anmapar. B 5ToM AocToms.
CTBO AAHHOTO MeTOAa. HepocraTkom siBAsieTcst KOHCTPYKUMS aKTHBHbIX
OYKOB C 9AEKTPOHHBIM 0GTIOPAaTOPOM, PaSACASIONIMM H306PaKEHHE Ay
AEBOTO M NPaBOro raa3. OHK MOTYT GEITh HEKOM(MOPTHE AAS 3PHTEAs
TIOCA€ OTIPEARASHHOTO IePHOAA IPOCMOTPA. KajkAast TEXHOAOTHS HMeeT
CBOHM HEAOCTATKHM M AOCTOMHCTBA. AKTHBHas 3D-TeXHOAOTHS TPeGyeT Ha-
AMYHS AOPOTHX AKTHBHBIX OYKOB, HO 0GECIIeYHBAeT BEICOKOE KauecTso
M300PaXKeHUsi C XOPOUIMM PaspelieHHeM C MUHUMAABHBIM YPOBHeM
HMCKaxkerus. [Tpu 3T0M rAasa NOAB3OBATeASl IOABEPIKEHEI YTOMACHHIO,
Maccusras 3D-TexHOAOTHS 0GecneYMBaeT KOMpOPTHEL npocMoTp U 6o-
Aee AelieBLIe OYKH, HO Ka4eCTBO H306PakeHHs 1 paspeleHne — HuKe.
TIpOEKTOPE! HMEIOT NOPTATHBHOE MCTIOAHEHHE, HX Macca He Goee 4 K.

BUAEOATANTEPbI

BuaeoaaanTep (BHA€OKApTa) IBASIETCH KOMIOHEHTOM BHACOCHCTE-
vl T1K, Bemoansiomum npeo6pasobanue 1UpPOBOTO CHrHAAG, LHUp-
KyAupyiowero sHyTpy MK, B aHaAOrOBEIe 3AeKTPHYECKHE CHIHAABI,
ToAaBaeMble Ha MOHHMTOD. [To CymiecTBy BHA€OAAANTep BHIMOAHSET
POAB HHTepderica MeKAY KOMIILIOTEPOM H YCTPOICTBOM oTobpaxkeHus
HMH(POPMALHHE — MOHHTOPOM.

COBMECTHO C MOHMTOPOM BHACOKApTa 0GpA3yeT BHACONOACHCTEMY
TePCOHAABHOTO KOMITBIOTEpa.

DH3UECKH BUACOGAAIITED BLINOAHEH B BUA® IIAQTHI, KOTOAs BCTABASI-
©TCA B OAMH M3 CAOTOB MaTePUHCKO AT H Ha3hIBAETCA BUACOKAPTOI.
Bupeoapantep B3sia Ha ce6st (pyHKImn BHACOKOHTPOAAEPA, BHACONIPO-
neccopa u Bupeonamary. o mepe passurus MK BHAEOAAANTEPHI CTAAN
PeaAM3OBLIBATE annaparHoe yckopenue 2D- u 3D-rpaduku, 06paboTky
BHACOCHTHAAOB, IPHEM TEACBU3HOHHBIX CHTHAAOB H MHOTO® ApyToe.

CymecTByeT psiA BAACOCTaHAAPTOB, Pa3AHYAIONUXCS 11O CTENeHM
Pa3speleHus 1 YHCAy UBeTOB. XapaKTepHCTHKA «Pa3peleHne» u3o-
Gpaxennit B uud)poBoii opMe OLEHHBAET, HACKOABKO A€TaAbHBIM
ABASCTCA AQHHOE M300paXkeHHe MAM NMPOLECC ero co3panus. Boree
BBICOKOE paspellenue 03Hayaer GoAee BHICOKHIT YPOBEHb ACTAAM3AIMH.
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A (Color Graphics Adapter) — nepBblii CTaHAGPT LBETHBIX MOHH-

Ans IBM PC. HamBeiciee paspelieHye CpeAH BCeX PeXHMOB —

; 200, HauGOABIIas LBeToBasi rAyOuHa — 4 6uT (16 nBeros).

A (Enhanced Graphics Adapter) — CTaHAAPT MOHHMTOPOB M BH-

epoB, TIO3BOASIET MCTIOAB30BATH OT 16 A0 64 UBETOB NMpH pas-

1 640 x 350 MHKCEAOB.

A (Video Graphics Array) — CTaHAQpPT oGecrieuuBaeT paspelnenne
%480 MUKCEAOB.

BuAeoapanTep MMeeT BO3MOKHOCTb OAHOBPEMEHHO BEIBOAMTE

aH 256 Pa3AMYHEIX IIBETOB, HCIIOAB3YeT AHAAOTOBBIA CHIHAA AAST

\peAauy 1BeTOBOM MH(pOPMALMH.

SVGA (Super Video Graphics Adapter) — coBpeMeHHEL BHACOaAAI~

p, IpeACTaBAsieT coGOil yHHBEPCaAbHO® rpaduiecKoe YCTPOHCTBO,

10co6HOe K paspemerHio 800 x 600 1 KOAHYECTBY LIBETOB A0 16 MAH.

XGA (eXtended Graphics Array) GhiA CO3AaH IBM B 1990 r. u cTar
HAGPTOM AASI BUAGOKAPT M AMCIIAEEB, CIIOCOGHBIX K paspeieHiio

024 x768. Ero pa3BuTHeM CTaA CTaHAApPT SXGA (Super eXtended

raphics Array), oGecneuuBaiomuii paspeuenye 1280 x 1024 npu

7 MAH LBETOB.

UXGA (Ultra eXtended Graphics Array) — CTaHAQpT orobpaxe-

rpaduueckoit nHpopMauH, 0becneduBaloUnil paspeerie

600 x 1 200 npu 16,7 MAH 1[BETOB.

. BHA€OAAANTep OMPEAGASIeT CACAYIOLIHE XapaKTePHCTHKH BUACOCH-

MaKCHMaABHOE paspelleHHe M MakCHMaAbHOe YMCAO OToGpakae-
MBIX OTTEHKOB I[BETOB;

ckopocTH 00palGOTKHM M NepeAaun BHAeOMH(pOpMaUuK, onpe-
ACASIIOIIME TPOH3BOANTEABHOCTE BHAEOCHCTEMBI H TIK B neaom.

- Kpome TOr0, B (hyHKIIMIO BUACOAAANTEPA BKAIOYAETCS dopmupo-
HUe CHTHAaAOB TOPH3OHTAABHOM M BEPTHKAABHOW CHHXPOHM3AIMH,
HCTIOAB3yeMEIX TIPH (JOPMHPOBAHWHA PAcTpa Ha IKpaHe MOHHTOPA.
TpUHIMD ACHCTBUS BUAGOAAANTEPA COCTOUT B CAGAYIOIIEM.
TMpoueccop opMupyeT yupoBoe H30OpAKEHHEe B BUAE MAaTPHIL
'NxM n-paspsiAHBIX WHCEA H 3aIMCHIBACT €0 B BUACONAMATH. Y4acToK
'BHAEONAMSITH, OTBEACHHBIA A\t XpaHEeHUs 1ucposoro o6pasa TeKyero
HM306pakeHus (KaApa), Ha3LIBAETCs KaAPOBBIM Gycepom, uan peitm-
qu;emwmp NOCAGAOBaTEeABHO CYMTHIBACT (CKAHMPYeT) COACPHKHU-
Moe siueeK KaapoBoro Gydepa # popMUPYeT Ha BHIXOAE BHACOCHTHAA,
YpOBEHB KOTOPOTO B KaXKAblil MOMEHT BPEMEHH MPONOPIHOHAACH
3HAYEHHIO, XPAHSIEMYCs B OTAGALHON siueitke. CKaHUPOBaHHE BHACO-
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TAMATH OCYIECTBASETCS CHHXPOHHO C NIepeMelleHHeM IAeKTPOHHO,
Ayda 1o 9Kpay. B pesyAbraTe sIpKOCTB KaXAOrO IIMKCeAd Ha 9Kpang
MOHHTOPA PONOPIHOHANLHA COACPHKMMOMY COOTBETCTBYIOMIEH stueiiky
naMATH BUAGOAAANTepa.

Tlo okoruanuy HpocMoTpa fYeex, COOTBETCTBYIOLMX OAHOM CTPOKe
PacTpa, BUACOaAANTep (POPMUPYET HMIYABCE! CTPOYHON CHHXDOHY.
3auuH, MHUIMUPYIOlHe 0GPATHEIA XOA AyYa MO FOPH3OHTAAH, a o
OKOHYaHWH CKaHMPOBAHMS KaAPOBOro Gydepa Gopmupyer curtas,
BBISBIBAIOLINI ABHKEHHE AyYa CHH3Y BBepX. Takum 06pasom, 4acTory
CTPOYHOM ¥ KaAPOBOJi pa3BepToK MOHMTOpa ONPEACASIIOTCH CKOPOCTLI)
CKaHMPOBAHMS COACPIKUMOTO BUACONAMSTH, T. €. BUACOAAALITEPOM.

4.4.1. Pexxumbl paboTsi BugeoananTepa

PexuMbl paGoThi BUACOSAANITEPA, HAM BHACOPEIKHMEI, TIPEACTABASIOT
€0B0#i COBOKYNHOCTS [1apaMeTPOB, 06eCIe HBAEMBIX BHAGOAAANITEPOM:
Ppaspemenye, 1BETOBasi NAAMTPA, YACTOTE! CTPOYHON M KaApoBoj#i pa3-
BEPTOK, CI0COG 8APeCaluy Y4aCTKOB 9KpaHa i Ap. Paspemenne Biaco-
AAANTEPA ONPEACASET TOYHOCTE M ACTAA3ALMIO BU3YaABHOIO 06pasa.

Bce BuAGOpEKMMEI NOAPa3AEATIOTCS Ha rpaguYecKHe U TeKCTOBEIe,
TMpuyem B pasanuHbX pexuMax BUACOGAAITEPA MCIIOAB3YIOTCS pasHbie
MEXaHU3MEL (POPMHPOBAHMA BUACOCHTHAAS, & MOHHTOP B 0GOUX PEXit-
Max paboraeT OAMHAKOBO.

Tpaguyeckuil pexxum spasiecs ocHOBHEM PEeXUMOM PaGOTEI BHACO-
cucreMsl copementoro INK, manpumep nop, ynpasaennem Windows.
B rpaputeckom pexume Ha SKpaH MOHHTOPA MOXHO BHIBECTH TEKCT,
PHCYHOK, (hoTorpahmio, aHUManMIO MAH BHAEOCIOKET. B rpaduye-
CKOM peXHMe B KaXKAOil s4eifke KaApoBOro Gydepa (maTpumsr Nx M
M-Pa3pAAHBIX HMCEA) COACPXKUTCS KOA LBETa COOTBETCTBYIOIIErO MHK-

CeAa 9KpaHa. Paspeluenue KpaHa Ipu 3ToM Takke paBHO Nx M. Appe-
CYEMBIM SAeMEHTOM IKPaHa ABASeTCS MEHUMAALHEL IAeMEeHT u306pa-
JKeHns — mukceA. ITo s1oit npuumne rpaduyeckuii PEXHM Ha3kIBaIOT
TaKxe pexxumom APA (All Point Addressable — Bce Touku aapecyeMmsi).
HHOraa uncao n HaskBaoOT TAyGHHO¥ uBeta. [pu 5TOM yHCAO OAHOBpe-
MEHHO 0TOGPasKaeMBIX I[BETOB PaBHO 2n, a Pasmep Kaaposoro Gydgepa,
HEOOXOAMMBII AASL XPAHEHUS! I{BETHOTO H306paXkeHns ¢ paspeuieHnem
NxM n ray6unoit nusera n, cocrasasier Nx M 6ur,

B mexcmosom (cumBoabHOM) pexume, kak u B rpauyeckoM, u3o-
Opaxenue Ha 3KpaHe MOHHTOPA MPEACTaBAseT COB60i MHOKECTBO MUK~
CeAOB M XapakTepu3yercs paspemennem Nx M, OAHaKO BCe MHKCEAL!
PA3GUTE! Ha IPYNIIEL, Ha3kIBAEMEIe SHAKOMECMAMU, MAK CUMBOABRBIMU
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amu (Character boxes — CMMBOABHBIE STHEHKH), pa3MepoM px (.
AOM M3 3HAKOMECT MOXKET GLITh OTOGPaskeH OAMH U3 256 CHMBOAOB.
A 06pasoM, Ha 3KkpaHe ymemaercsi M/q = M; CAMBOABHBIX CTPOK
‘p = N, CHMBOAOB B KaXAOi. THITHYHEIM TEKCTOBEIM PEXHMOM
pexum 80 x 25 CHMBOAOB.
jpakeHHe CHMBOAA B IIPEAGAAX KaJKAOTO 3HAKOMECTa 3aAaeTcst
eunoll mampuuyetl (Dot Matrix). Pasmep MaTpHisl 3aBUCHT OT THIIA
epa ¥ TeKyIIero BUAeOpexxuMa. Hem GOAbIIE TOYEK HCTIOAL-
AAs 0TOGpasKeHHs CHMBOAQ, TeM BEIllle KaueCTBO H300paKeHus
ne unraercs Tekcr. Touku MaTpuisl, hopmupylomue nsobpaxe-
| CUMBOAA, Ha3bIBAIOTCS NEPEGHUM NAGHOM, OCTaAbHBIE — 3agHUM
oM, viAu ¢honom. Ha puc. 4.22 nokasaHa CHMBOABHAsI MaTpHua
eAOB. AOIYCTHB, YTO TEMHO# KAETKe COOTBETCTBYeT AOTHYeCKas
@, @ CBETAOM — AOTHYECKHMA HYAB, KaXAYIO CTPOKY CHMBOAL-
aTpHIb IPEACTABMM B BHAE ABOHYHOTO HCAA. CAGAOBATEABHO,
leckoe M300pakeHHe CHMBOAA MOJKHO XPaHHTh B BUAe HaGopa
QHBIX YHMCeA. AAS 3TOi LIeAM MCIOAB3YeTcs crenuarbHoe [13Y,
[elleHHOe Ha TAaTe BuAeoapanTepa. Takoe [13Y HaseiBaercs an-
bIM 3HAKOTEHEPAmMOPOM.
KYITHOCTB H306pakeHHi 256 CHMBOAOB Ha3LIBAETCS WPUPMOM.
Bli 3HAKOTEHepPaTop XPaHUT pPHT, KOTOPEIH ABTOMATHYECKH
OAB3YeTCst BUACOAAANITEPOM CPasy JKe MOCAE BKAIOYEHHUS KOMITBIOTe-
(06B14HO 3TO GyKBEI aHTAHHCKOTO araBuTa 1 Habop cneuumm,nf
[BOAOB). AAPECOM SUEeHKH 3HaKOreHepaTopa sIBASETCS MOPAAKOBBIA
DMEp CHMBOAQ.

i KOAMPOBAHMs H30OP@KEHHs CHMBOAA Ha 9KPaHe HCTIOAB3YIOTCS
GaiiTa: OAMH — AASL 3aAQHHSI HOMEpa CHMBOAA, BTOPO# — AASL YKa-
7 aTpuOyTOB CHMBOAA (IjBETa CUMBOAA W (DOHA, TIOAYEPKHUBAHHS,
usi, oToGpaxkenns Kypcopa). Ecan Ha skpane umeercs Nx M 3na-
DMECT, TO 0G'EeM BHACOTIAMSITH, HeOGXOAMMEII AASL XpaHeHUs n306pa-

- -
o[o]o o]0
o[0 0 0
0 0jojo
0 olo[o

— 1

0 o0jojo
0 olo]o
olo[o[o[o]ofo[o

c. 4.22. Cxema npepcTasneHns cUMBoONa «A» B TEKCTOBOM pexume
matpuue 9x16 v aveiike 3HakoreHepaTopa
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annapaTHee CPEACTBAa KOMIBIOTEPHOH
rdware SIHBIE TOBAPhI HAM JKECTKas MPOBOAOKA),

: > - Software (msrkasi nposoaoka). Co-
l-in%& , MePeBOAMMOE KaK «TBEPABIH M Msir-

- npod!eccnomam TepmuH. B Poccuy mporpaMMel Ha mpo-
(hecCHOHAABHOM CAGHTe MHOTAA Ha3bIBAIOT «CO(TBEP», @ KOMILIOTED
¥ nepudepuio — «wrere3om». [IPHOPUTETHOCTH POAH IIPOrPAMMHEIX
MAH aNnapaTHEIX CPEACTB B MH(OPMALHOHHEIX TEXHOAOTHAX He IOA-
AEXHT 0GCYIRACHHUIO, IOCKOABKY (€3 mporpaMMHOro oGecredeHus
A1060it caMblif COBepPIIeHHBI KOMITBIOTEp IPeACTaBAsieT co6oil Habop
SAGKTPOHHKIX TAAT.

TexHuuecKue cpegcmsa uHGOPMAMU3IAUUU TIPEACTABASIOT CO-
60t COBOKYITHOCTb KOMIBIOTEPHO# TEXHUKH U ee NepudepHitHbIX
yerpoiicts — Hardware, oGecneunBaiouux c60p, XpaHeHue U nepe-
paboTKy MH(pOPMaNKH, H KOMMYHHKAIMOHHOMH TeXHUKH (TeredoH,
TeAerpad), PaAHO, TeAeBHAGHHE, CIIYTHHKOBAs CBA3b, ceTn BM), ocy-
IECTBASIONIeH AUCTAHIMOHHYIO NIEPeAady uHpOpMAIHH.

Co3panue 9AEKTPOHHO-BLIMHCAHTEABHBIX MalIMH B cepeauHe XX B,
ABASICTCSH OAHMM M3 CaMbIX BHIAQIOIIMXCS AOCTHIKEHMI B HCTOPHH de-
AoBevecTBa.

TocrossHOe pasBuTHe HHAYCTPHH KOMIBIOTEPHO# TEXHUKH | APY-
THX TeXHHYECKHMX CPEACTB MH(OPMATH3ALHH 3a KOPOTKHIi CPOK Ipe-
BPATHAOCE B OAMH H3 OTIPEACASIONIMX (DAKTOPOB HAYYHO-TeXHHYECKOTO
nporpecca.

Meorue KpynHsle HayYHO-TEXHUYECKHE NPOEKTE COBPEMEHHOCTH
B 06AGCTH KOCMUYECKHX HCCACAOBAHHI, aTOMHOM 3HEePreTHKH, IKOAOTHH
He MOTAM OBl IPETBOPATHCS B KH3HB 6€3 NPUMEHEeHUS TeXHHYECKHX
CpeAcTs mHpopMaTH3anuK. Ha NpoTsyKe U nocAepAHNX ACCATHACTHI
MHPOPMANHMOHHEIE TeXHOAOTHH, GA3MPYIONMEcs Ha COBPeMEHHEIX
TeXHHYECKHX CPEACTBAX HH(POPMATH3ALMH, BCe aKTUBHEI! BTOPraioTcst
B PasAHYHBIE C(hephl YeAOBEYECKON ACSTEABHOCTH.

Hecomuenna TecHast B3aUMOCBSA3b COBEPIICHCTBOBAHMS IPOTPaM-
MHOTO OGecreueH s, TeXHHIECKUX CPEACTB HH(OPMATH3ALMH 1 HayKO-
eMKHX TeXHOAOTHH, Ha 6a3e KOTOPBIX OHM IPOM3BOASTCSL. PaspaGoTka
HOBOTO MPOrPaMMHOro obecnevenns Tpebyer cos3panus Bce Goree
COBEPUICHHBIX TEXHUYECKHX CDEACTB, YTO, B CBOIO OY€PeAl, CTHMYAH-
PYeT pa3paGOTKy HOBEIX BBICOKONPOH3BOAHTEABHBIX M 3KOHOMWYHEIX
TeXHOAOIHYECKHX POLECCOB A TPOH3BOACTBA TEXHHYECKUX CPEACTB
MH(pOpMaTH3AINH.

KONMUYECTBO NH®OPMALIUW. EAVHULIbI
W3MEPEHUA KONMYECTBA NH®OPMALINV

Tpu 06paGoTke HHGOPMALKH C IOMOIIBIO TEXHHYECKAX CPEACTB
YAOGHO TIOAL30BATECS PACTIPOCTPAHEHHEIM B HHAOPMATHKE NOAXOAOM
K NOHATHIO «HH(POPMALHS» KAK MEPe YMeHBIICHHS HeONPEACACHHOCTH.

AASi KOAHYECTBEHHOTO OIIPEACACHHS AKOGOI BEAMYMHE! HEOGXOAMMO
BEIGPATH AMHHILY M3MepeHus. M3BeCTHO, 4TO eAWHHMIeH H3MepeHus
MHHBI SIBASIETCS METP, MacChl — KHAOTPAaMM. 3a eAMHHIY KOAHYECTBa
mHbOpMaIHK Gum IPHHATO TaKOe e KOAWYECTBO, KOTOPOe HMeeT MecTo
TPH YMEHBIIEHHH HeOIPEACACHHOCTH B ABa pasa.

B KoMObioTepe MH(MOPMAIKs PEACTaBACHA B ABOMMHOM KOAE, T.€.
Ha MaNIMHHOM SI3BIKE, AAABAT KOTOPOTO COCTOMT U3 ABYX uudp (0 1 1).
S1u yudpPE TPEACTaBASIOT cOGOM MO CYTH ABa PABHOBEPOATHEIX CO-
cTosius. [TpH 3aIHCH OAHOTO ABOMYHOTO Pa3psiAa PeaAusyeTcs BEIGOp
OAHOTO M3 ABYX BO3MOJKHBIX COCTOSTHHH (OAHOW M3 ABYX uudp), T.e.
HEONPEACACHHOCTE YMEHBIIAeTCs B ABa pa3a. OTCIOAA CAGAYeT, UTO
OAMH ABOWHHKI Pa3psiA HeceT KOAHYeCTBO MH(OPMAnun B OAMH GHT.
Tlpu 3TOM KOAMYEeCTBO HH(OPMALUH B GHTaX PaBHO YHCAY ABOHUHBIX
Pa3psA0B.

C ApYroil CTOPOHBI, YHCAO PasAMUHEIX HHP N, KOTOpPOE MOXHO
3anucaTh C NOMOMBIO | ABOMUHBIX Pa3psAOB:

N=2.

B MexaynapoaHoii cucreme eaunnn (CH) B KauecTBe MHOXKHTeAS
KpaTHBEIX eAMHHI| HCIIOAB3yeTC Koaddpuuuent 107, Hanpumep upu
n = 3, 6, 9, COOTBeTCTBEHHO B Ha3BAHMAX ITUX EAWHMI] NPHMEHSAIOTCS
AECSTHYHEIe IPUCTABKH: KHAO, Mera, rura. B ungopmaruke HauGoree
ynorpeGAseMoil eAHHHIeH H3MEPeH!s KOAWYeCTBa HH(pOpMalH SB-
Asiercst 6aitm, npudem 1 Gair = 8 GuT.

TpousBOAHEIE €AMHHIIEI H3MEPeHHs KOAMYecTBa HH(opManny
caeayiolHe:

1 kGaitr = 2'° Gaitr = 1024 Gaitt;

1 M6aiir = 2'° kGaiit = 1024 KGaiiT;
1 TuraGaitr (MGaift) = 1024 M6aiit = 2% Gaitr = 1073 741824 Gaitr.

B nocrepHee BpeMs B CBSI3HM C yBeAHYeHHeM 00BemMoB 06pabarsi-
BaeMoit MH(OPMALUH BXOAAT B YNIOTpeGACHHE TaKHe MPOM3BOAHEIE
CAMHHIbI, KAK:
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xenus, coctaBut N, x M, x 2 Gailr. DTy 06AACTE BUACOIAMATH Ha3klBaloy
Bugeocmpanuyet. BUaeOCTpaHHIIa SBATETCS aHAAOTOM KaAPOBOTO Gythe.
Pa B rpahuuecKOM pexume, HO UMeeT 3HAYUTEABHO MEHBIIHI OGhey;,
B HauGoree PacnpoCTpaHeHHOM TeKCTOBOM pexxume (80 x 25 CHM.
BOAOB) pasMep BHACOCTPaHMILI cocTaBAser 4 000 Gaiir, B pexm;.g
40x%25 — 2 000 Gaiir. Hanpamewymﬁcmaupecauun TIOA BHAE(-
CTPaHMIly OTBOASAT 4 M=40966&ihu2x6aﬁ-r=20486&ihcom.
BETCTBEHHO, IPH 3TOM «AMIIHME» GaifThl (96 1 48) He ucnOAB3YyIOTCS,

IhaBHas 0COBEHHOCTE TeKCTOBOTO PEXHMa B TOM, YTO aApecyeMLy
SACMEHTOM JKpaHa SBARETCH He NHKCeA, a 3HaKoMecTo. MHEME cro-
BaMH, B TEKCTOBOM PeXHMe HeAb3sl COPMHPOBATH POM3BOABHOE
u3obpaxenue B Al06OM MecTe 9KpaHa — MOXHO AMIIL 0TOGpPa3uTY
CHMBOAEL H3 38AQHHOTO HaGOPA, IPHYEM TOABKO B OTBEACHHBIX CHM-
BOABHEIX MTO3MIAAX.

APYTHM CYIIECTBEHHBIM OrPaHHYEHHEM TeKCTOBOIO PeXHMa SBAS-
©TCS y3Kast IIBETOBas NaAMTPa — B AQHHOM PEXKUME MOXKET GBITh OTo-
OpasxeHo He Goaee 16 1BeTOB.

Takum 06pa3oM, B TEKCTOBOM PeXHuMe NPeAOCTaBASeTC s 3HaYH-
TEABHO MEHBIIe BOIMOXKHOCTe A OTOBpakeHHs: ME(OPMAIMH, ey
B rpachrieckom. OAHAKO BaKHOE IPEHMYILIECTBO TeKCTOBOTO PpexumMa —
SHAUMTEALHO MeHblIHe 3aTpaThi pecypcos 1K Ha ero peaamsaumio.

TMepexoa k Goaee BEICOKOMY PaspeweH IO 1 GoAbLIelt rAyGuHe 1BeTa
TIPMBEA K YBEAHYEHHUIO 3arPy3KH LIeHTPAABHOTO MPOLeCCopa M MHHb!
BBOAA-BEIBOAQ. B neAsix pasrpysku uentpaassoro npoueccopa pere-
::‘ca OTACABHBIX 3aAa4 NOCTPOEHHS M30GPAXKEHHS GHIAO BO3AOKEHO

TeLHAAH3HPOBARHEL! HaGop MuKpOCcXeM (Chipset) BuaeoaaanTe
Ha3bIBaeMbIi rpaghuieckum yckopumenen, uasx m«;en’fee]pu:?apon. Ax?:
A€PaTop alNapaTHLIM MyTeM BHINIOAHSET PAA ACHCTBHI, HaNpPaBACHHEIX
Ha NOCTpoeHHe H300paXKeHus.

442.2D-n 3D-akceneparopsi

2D-axceaepamop — TpatuyecKHii YCKOPHTEAD AAS o06paboTku
ABYXMEDHBIX rpad)HyecKuxX AaHHEIX (2D), pearnsyer anmnaparHoe
YCKOpeHHe TaKuX (PyHKUMH, Kak TMPOPHCOBKA rpapuyeckux npumu-
THBOB, NepeHoC GAOKOB H306paxeHus, MacmtabupoBanue, paGora
€ OKHaMH, MIIIEIO, IPeoGPa3oBaHKe BETOBOTO POCTPAHCTBA. TMepso-
HAYaALHO BUACOAAANTEPH! C ANNAPATHEIM YCKOPeHHeM rpaguueckux
byHKuuit AeAMAKCE Ha ABe rpymmH: BHAGOAAANTEpE! C rpaduyecKum
YCKOPHTeAeM (aKCeAepaTopoM) U BHACOAAAIITePEI ¢ -
cnmbes PHI C rpaduYecKuM co-

170

ecKull AKCeAepamop — YCTPOHCTBO, BHITOAHSIONEe 3aAaHHEIe
pe MAH apH(METHIECKHE OTIepalLlHH 110 JKEeCTKOMY aATOPHTMY,
J1if He MOXKeT GBITh H3MEHEH.

TAeT MapaAAeABHO C IeHTPAABHBIM IpoieccopoM. OcHOBHOE
e rpahuueCcKoro conpoueccopa or rpaUIecKoro akcereparopa
, 9TO CONPONECCOP MOXKHO 3aMPOrPaMMUPOBATH Ha BEIOAHEHHE
MUHBIX 38Aa4, TOCKOABKY OH SIBASIeTCSl KTHBHBIM YCTPOHCTBOM:
BO3MOXKHOCTB, KaK M LeHTPaABHEI POLeccop, oGpaiaThes
TeMHOI OMepaTHBHOM NAMATH ¥ YIIPaBASITE IIHHOH BBOAA-BBIBOAA.
peMEeHHEIX BHACOAANITEPaX 0GBEM H CAOXKHOCTB rpathHyecKux
BEIIOAHSIEMBIX FPa(hMueCcKUM COIPOLLECCOPOM, CTAAM COM3-
¢ 06’5eMOM 3aAay, PellaeMbIX eHTPAABHBIM NPOLEeccopoM
cBsi3u ¢ 3tuM Chipset, COCTaBASIIOIMA OCHOBY COBPEMEHHOTO
epa C anmnapaTHO# MOAACPIKKON rpapuueckux pyHKIHi,
rpagpuiecKum npoyeccopom.
epamopbt IPeAHA3HAYEHBI AAST 0GeCTIeYeHHUs BOIMOKHOCTH
b Ha 3KPaHe IPOEKIMIO BUPTYAABHOTO (He CyIeCTBYIOMEro peak-
AMHAMIYECKOTO TPEXMEPHOTO OGHEKTa, HalpUMep B KOMITHIOTePHEIX
ax. Tako#i 0GBeKT HeOGXOAMMO CKOHCMPYUPOBAmb, CMOGeAUpOBamsb
o6beMHOe u300paKeHue, T.e. 3aAaTh MaTeMaTHYECKYI0 MOAGAB
KTa (KaXKAYIO TOYKY ero NoBepXHOCTH) B TPeXMEepHO# cucreme
HAT, AHAAMTHYECKH PACCYNTATh BCEBO3MOKHBIE 3PHTEABHbIE
KThI (yTOA NAA€HHS CBETa, TeHH M T.A.), @ 3aTeM CpoeLupoBaTh
eXMepHEIH 0GBEeKT Ha NAOCKMI 3KpaH. 3D-akceaepaTop HEOGXOAMM
JABKO B TOM CAyuae, KOrA@ 0GbeMHOe H300paXeHue CHHTe3UPYeTcs
OMITLIOTEPOM, T.€. CO3AAETCS POrPaMMHO.
COBOKYITHOCTB IPHAOXKEHHI ¥ 3aAa4, B PAMKAX KOTOPEIX PeaAu3yeT-
9Ta cXeMa OCTPOEHHs TPEXMEePHOr0 H300PaKeHHs Ha SKpaHe MOHH-
PC, HasniBaeTcs mpexmeproil rpagpuxotl, wau 3D (3-Dimentional —
MEpHBIi).

4.4.3. YcTpoicTBO U XapakTepucTukn
BupeoapanTepa

BuaeoapanTep (BUACOKApTa) BKAIOYAET B ce0st CAEAYIOn[He OCHOBHEIE
AAeMeHTH (pHc. 4.23): rpacHyeCcKumil IIPOLeCCOp; BUACOIAMSITE; TPOrpaM-
MupyeMblil 1dPOaHaAOrOBLIil npeoGpasosareas (MTLIATT, nau random
iccess memory digital-toanalogue converter — RAMDAC).
TIpaguuecKuil npoueccop BUASOAAIITEPa PEACTaBASET COBOi crie-
UMAaAM3NPOBAHHEIC MHKPOCXEMEI, YHITBI, KOTOPHIE BEIMOAHSIOT HaGop

MHCTPYKUMH, ockiraeMbix LITT u MHTepIpeTHpyeMBIX ApaifBepoM.
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Tpacbiseckit
BHAGONPOLECCop

Puc. 4.23. Cxema pacnonoxeHus KOMNOHEHTOB BUAeoafanTepa

Bugeonamamp PacTOAAraeTCsi HEMOCPEACTBEHHO Ha TAATe BUAEO-
apanTepa ¥ pemiaeT psiA 3aAad, CBS3aHHBIX C GRICTPO# Mepe3anuchio
GoABIIOro 0GBeMa AGHHBLIX Ge3 MpepuBaHUs MPOLEAYPH! CYHTHIBAHMS
TTpy 3TOM AOCTYII K BHACOIAMATH OCYIIECTBASETCS KPYIHLIMU OAOKaM¥

THporpammupyemsiit yuhpoanarorossiii npeo6pasoBamers Bil-
noaAnsier npeoGpa3sosanue uppossix curHaros MK B curnansl, dop-
Mupyione H306pakeHue Ha MOHHTOPe.

Tlponecc ¢opMupoBaHus n306pakeHus Ha MOHHTOpe, T.e. 00-
paboTKa ABOMYHBIX I{H(PPOBHIX AQGHHBIX [EHTPAABHEIM POLECCOPOM,
BKAIOYAeT CACAYIOLIME MEPEXOAb! (KaK NOKa3aHo Ha puc. 4.24):
® U3 WHMHB B BUAEONpoLeccop, rae obpabaTeiBaercsi nudposas HH-

opmauus;
® 13 BUAGOCXEMEI B [U(POBOM BHAE B BHACONIAMSATS, B KOTOPO# GyAeT

XpaHMTHLCS 0TOGpaKeHHe IKPaHa;
= n3BupeonamaTu B RAMDAC, npu atom o6pa3 akpaHa npeobpasyeT-

s B (pOPMY, AOCTYTIHYIO MOHHUTOPY (4uppoBas HHpOpMAaLHs);
= ¥3 uuGPOAHAAOroBOro npeoGpa3oBaTeAs B MOHHTOP (aHaAoroBas

MH(pOpMaLHs).

TMpu nepexope K JKK-AHCIAGSM, CHTHAA KOTOPHIX B OTAMuMe o IAT
He aHAAOTOBBIH, a UH(POBOI, MPOU3BOAMTEAH BHACOAAANTEPOB BhI
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HYXAeHbl 06ecneyuBaTh HOBEe HHTePHEHCH — TOABKO Uudhposoi
ABOIHOH LHPOBOI, aHAAOTO-IHMPOBOH MAM AHAAOTOBEIH c© ':;otppo
BhIMH AoGaBAeHUAMU. [TpoGaema yxyAuIeHus XapaKTepPHCTHK kayectpa
CHMI'HAAA DY MHOrOKPATHOM aHAAOTO-1HPPOBOM H UHPPOAKasoroBoNM
npeoGpasosaniy GbIAG PellieHa C NOSBACHHeM cTaHAapTa DV| (Digital
Video Interface). Uurepdeiic DVI Ay T A IOAKAIONEHHS Acrineen
AoGoro Tuna K [TK, mpHYeM CymecTByioT ABa OCHOBHBIX Bapuanta
'KOHHEKTOPOB M MHTep(edica: TOALKO UM(POBOI i UHPPOBOy ¢ aHa-
AOTOBLIMH CHTHaAGMH.
Crenuduxauus DVI oGecneunsaer: nepeaauy HHDOPMALYy o7 pe-

(TOUHMKA K NOTPeGHTeA0 Ge3 NoTeph, He3aBUCHMOCTE OT Typ,y Amc-

A, NOAACPIKKY cnenuduxauui Plug&Play, EDID n DDC2p, noa-
PKKY UM(PPOBOJE M aHAAOTOBOIE IePEAATTH AQHHBIX Ha OAHO) C‘OGAM-

M.
HumerparbHbiM noKazameaem Kavecmsa BUge0aganmepop,

Pa NPUMEHEHHs! KOTOPBIX B OCHOBHOM TPEXMEPHbIE HIPkI, !me‘mu’
'a CMeHBl Kaapos (frame per second — fps). B kaxxpa0it TPeXyepHOii
9TOT NIOKA3aTeAb GyACT Pa3AMMHBIM.
O6bem onepamusHoil namamu BUAeOaAanTepoB 2016 1. — | TGaitr.
bi HAMSATH, HCTIOAB3YEMON B BHACOAAANTEPAX, AHAAOTHHHY cneuu:
BIM MOAH(DUKALMAM OGBIMHONM ONePAaTHBHOM MaMATH.

14.24. MapLupyT nepenasy AaHHbIX B BUAEOKaHaNe
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Hacmoma paGomsi rpaghuiecKoro Huna u NAMAMU BUACOIAATITE DA
MOXeT GEITh OAMHAKOBOH MAM pasHOH. YacToTa NaMsaTH NOMYASIPHEIX
BUAeoKapT 2016 r. npessiinasa 6 000 MIy.

Ha xoMneioTepHoM philike Poccun HauGoAee NOMYASPHEL BUACO-
KapThl nponsBoAuTeAeit Asus, Gigabyte, Inno Vision, MSI, Palit, Power
Color, Sapphire, Zotoc u HEKOTOphIe APyTHe.

CrenuaAn3MpOBaHHBEIE BUACOAAANITEPEl H3TOTOBASIOTCS B MHTe-
TPaABHOM HCHIOAHEHMH C APYTHMH yCTpO#CTBaMH. B wactHOCTH, BM-
AeokapTa 1 MPEG-Aekoaep pacnoaaralorcs Ha OAHO# maare. Takue
MPEG-nAeepsl TIO3BOASIIOT BOCIIPOH3BOAMTE BHACO(DHABMEL

TV-mioHep — 3TO TeAeBH3HOHHBIN NPHEMHHUK, IPEAHA3HAYEHHbII
AASL IPHEMa TeAeBH3HOHHOTO CHIHAAA B Pa3AMYHBIX (hOpMaTax BelaHus
€ MOKa30M Ha MOHHTOpe KOMIbioTepa. BoAbmuHCTBO TV-TIOHEpOB NpH-
HUMaIOT FM-paAHOCTaHIMK ¥ MOTYT MCTIOAB30BATLCSA AAS 3aXBaTa BUAO.

Ha puc. 4.25 nokasana 06061eHHas CTpyKTypHas cxema TV-TioHepa,
BHITIOAHSIOIIETO IIpHeM 1 06PaGoTKY TeAeBH3HOHHOrO CHrHaAa. MoAyAL
PAAMOKaHAAA OCYUIECTBASET MOMCK BBICOKOYACTOTHOTO PAAMOCHTHAAG,
NPHHUMAEMOro aHTeHHOM, ero ycuAeHue, npeoGpasoBaHue 1o 4a-
CTOTe M AGTEKTHpOBaHHe (AeMOAYAsNMIO). Ha BEIXOAe papMOKaHaAa
(OpMHpYeTCst TEeAeBH3HOHHEIN CHUIHAA, COACPIKAIMI CHTHAA SPKOCTH,
CHIHAAbI BETHOCTH M CHTHAABI CHHXPOHHM3AIMHM, a TaKXKe 4acTor-
HO-MOAYAMPOBAHHBI CHIHAA 3BYKOBOTO CONPOBOXKAeHHs. CeAeKTop
BBIAGASIET M3 BHAGOCHTHAAG MMITYALCEI KAADOBOW M CTPOYHOM CHHXPO-
HH3aLMH, ACKOAEP BHIAGASIT CHIHAA IPKOCTH M ABA I{BETHOPA3HOCTHBIX
curHara. Ha BeIXoAe Aekopepa (hopMUPYeTCsi KOMIOHEHTHBIH BHACO-
CHTHaA, OAHAKO ero )opMaT OTAMYEH OT NPUHATHIX B BUACOAAANTEPax
RGB-¢hopmara.

Aasi npeoGpa3soBanusi popMara NPEACTaBACHHS, @ TaKKe THIa
Pa3BepTKU (M3 YepecCTPOYHOH B MOCTPOYHYIO) MCIOABL3YeTCs Creru-
aAbHEI KoHBepTep. CrienMaAbHbIe (DUABTPEI B €0 COCTaBe MO3BOASIOT
YCTPaHHTE 3¢heKT MepIaHHs ¥ CHU3UTH BASHHE KaK BHEIIHUX [0MeX,
TaK ¥ COGCTBEHHRBIX IIYMOB MOAYASi papuoKanaaa. ChopmupoBaHHbIe
M OT(HMABTPOBaHHEIE CHTHaAB R, G, B MOAQIOTCH Ha CyMMupylouee
YCTPOWMCTBO, B KOTOPOM OOBEAMHSIIOTCS C BHIXOAHBIM CHIHAAOM BHACO-
apanTepa M 3aTeM NOCTYNAlOT Ha MOHUTOP.

Crnoco6 oGbeaAuHenus onpeaeAseT GopMy IPEACTABACHHS TeAeBH-
3MOHHOTO M300PakeHMs Ha SKpaHe MOHMTOPA: MOAHOIKPAHHYIO HAK
B OKHe.

Berpoesnnbie TV-TIOHEpH! B CHAY CBOEH KOHCTPYKIMM 3HAUMTEABHO
Goaee QyHKIMOHAALHEL OTAGABLHEIE MOAGAM CTIOCOGHEI paGOTaTh TOABKO
B IOAHOKPaHHOM PEXKHME, 8 MHOTHE HMEIOT HECKOABKO CTAHAAPTHBIX
Pa3MepoB OKOH AASL BOCIIPOM3BEACHHS BHAGOCHTHaAA. TV-TIOHepHI
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Puc. 4.25. 06061igHHan CTPyKTypHas cxema TV-TIOHEPa, BLINOMHAIOLLEro NPpuem 1 06paGoTKy TeNnesu3MOHHOrD CHTHana
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ocHamaoTcss FM-paauo, HMEIOT BUACOBXOA AAI BUAEOMArHuTodoHa
MAM KaMephi, AMHEHHEIH ayAMOBXOA, ayAMOBBIXOA Ha KOAOHKH, @ TaKKe
AHTeHHBIN [ITEKep.

AyAHMOBXOA HCHIOAB3YETCS AAl COAMHEHHS TIOHepa CO 3BYKOBOi
TAGTOM M CAYIKHT AASl COGAWHEHMS ¢ MarHUTO(OHOM TIpH OUM(POBKe
AIOGEIX @yAMOAGHHBIX, KOTOPhIE XPAHATCS HA AHAAOTOBBIX HOCHTEASIX
(Hanpumep, MarHHTO(OHHBIX KacceTax).

IEEH crencTBA OBPABOTKY BBEOCUTHANA

EcAM MCTOYHMKOM BHAEOCHIHAAA SBASI€TCS aHAaAOTOBOE YCTPOii-
CTBO — TeAeBM3HOHHBIN TIOHEp, BUAGOMArHUTO(OH, BUAEOKaMepa
€ aHAAOTOBEIM BEIXOAOM, AASl KOMITBIOTEPHOM 06pabOTKM TaKMX CHITHAAOB
HEOGXOAMMO BHIOAHUTE HX OLM(POBKY, T.e. npeoGpasoBaHue U3 aHa-
AOTOBOJ# B HH(PPOBYIO (hopMy. AAST 3TOTO HYKHEI KAPThI BBOAA-BBIBOAG,
NPHHHMAIONHE BXOAAIIMI aHAAOTOBBIH BHAGOCHTHAA M OLU(POBEI-
BaloIHe ero B PeaALHOM BDEMEHH, 3aTeM ITH AAHHEIe HeOGXOAMMO
COXPaHMThH Ha JKEeCTKOM AHCKe. [Tocae coxpanerus ouuppoBaHHOrO
H300pakeHHs BRIOAHAIOT €r0 PeAAKTHpOBanue. OTH (PyHKIHH OCy-
IIECTBASIET YCTPOHCTBO 3aXBaTa BHACOCHIHAAA.

Yempoiicmso 3axsama Bugeocurnasa — BupeoGAacrep (Video Blaster)
TpeAcTaBAsieT coGOH BHACONAATY, Ha3biBAEMyIO TAaKXKe 3aXBaTYMKOM
n306pakeHuH, yCTPoCTBOM BBOAA BHAEO, TB-rpaG6epom (Grab — 3a-
XBaTHIBATE), MMHAXK-KemmiepoM (/mage Capture — 3axBaT H306paykeHus),
u obecneunBaer:
® [pHeM HU3KOYACTOTHOrO BHACOCHTHAAA (OT BHAGOKAMEPEI, MarHu-

TO(hOHA HAH TeACBH3HOHHOTO TIOHEPA) Ha OAUH M3 TPOrPaMMHO-BEI-

GHpaeMbIX BHACOBXOAOB;
= oroGpakeHHe MPUHAMAEMOTO BHAEO B PEAABHOM BPEMEHHM B Mac-

wrrabupyemMom okHe cpeasl Windows ;

3aMOpakKMBaHMe KaApa olH(POBaHHOTO BUAEO;

coXpaHeHHe 3aXBaueHHOTO KaApa Ha BHHUECTEpe MAH APYTOM AO-

CTYNHOM YCTPOHCTBE XpaHeHHs uH(pOpManuyu B BHAe (aiira B OA-

HOM M3 NPHHATEIX rpacdudeckux cranpapros (TIP, TGA, PCX, GIF

HAP.).

BHACOACKOAEP OBecreYnBaeT NpHeM CHIHaAa C OAHOTO H3 BXOAOB,
ero onudpoBKy, GUPPOBOE ACKOAHPOBAHHE COTAACHO TEABH3UOH-
HOMY CTaHAAPTy M NepeAadyy MOAyYeHHBIX YUV-AQHHEIX BUACOKOH-
TPOAAEDY.
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ACOKOHTPOAAED BHIOAHSET OPraHU3alHIO OTOKOB OlHdpoBaH-
. AGHHEIX MEJKAY IA€MEHTaMH BHACOTIAGTEI, OCYIIECTBASIET HEOBXO0-
uudpossie npeoGpa3oBanus AAHHEIX (Hanpumep, YUV B RGB,
abupoBanue), oprasu3yer ux xpaHenue B 6ydepe cobcTBeHHOM
, IEPECHIAKY AQHHBIX 10 LIMHE KOMILIOTEPa NPH COXPaHeHHH
)mﬂec‘repe, a TaKXKe MX nepeaayy LugpoaHarOroBomy mnpeobpa-

L,Llnrbpoauuomauﬂ npeobpa3oBaTeAb COBMECTHO C BHAGOKOH-
[POAAEPOM YHaCTBYeT B (hOPMHPOBAHMM «KHBOTO» TB-0KHa Ha Kpa-
e MOHHMTOPA, BHINOAHseT 0GpaTHOe aHaAOroBoe mpeoGpazoBanue
$ppoBoro 3axBaveHHOro U30GPaKeHUs, OCYNIECTBASET NepeAayy
ara oT BHAeoapantepa An6o RGB-curnana u3 Gydepa namsTu
[a MOHUTOPD.

Bmo6ncrepu HaXOAAT NPHMEHeHHe B MOAYABHEIX cHCTeMax Ges-
CHOCTH NP (DOPMHPOBaHHH KaK AOKaABHBIX, TaK H PaCIIPEACACHHBIX
eM BUACOHAOAIOACHMS, TIO3BOASIOIMX MPOM3BOAMTL HACTPOHKY,
IECTBAATE KOHTPOAL H YIIPABASITH BCEMH YCTPOHCTBaMM € AK0GOro
4ero MecTa BHACOCETH.

Hanpumep, npogeccuonarsHslii Bupeodracrep TitanVN16® mo-

er:

TOAYYHTH 16 KAHAAOB BHACO PEAALHOTO BPEMEeHH MAH 32 KaHaAa BH-
A€0 B PeXKMMe MYABTHIACKCHPOBAHHS;

NOAYYHTH 16 KaHaAOB ayAHO;

KOHTPOAHPOBATh COCTOSTHHE 32 OXPAHHBIX AATYHKOB;

YUPaBASITE BOCEMBIO PeAe;

€ OMOLBIO PACIIOAOKEHHOTO Ha BUACOGAACTEPe CTOPOIKEBOTO Tali-

Mepa (watchdog timer) BO3MOXKHO OCYIIECTBASTE aNapaTHO-IpPO-
TPaMMHBIH KOHTPOAB PaGOTOCTIOCOGHOCTH CHCTEME;

MaKCHMaAbHOe —pa3pelleHHe OUM(pPOBAHHOTO
768 : 576 (PAL);

TIOTOK KappoB A0 400 KaAp./C B MIECTHAAIATHKAHAALHOM PeXHMe
(A0 190 Kaap./c B peXXuMe MyAETHIIAEKCOPA).

Hu306paxenus

KOHTPOJIbHLIE BOMPOCHI

1. B 4em 38KN043ETCA NPUHUMN AEACTBIUA MOHUTOPA Ha OCHOBE
anT?
2. Kakwie xapakTepucTVKi OTHOCTCH K OCHOBHbIM Ans 3/ TT-MoHM-
2

3. B 4em 0COBEHHOCTL MyNETUMEAUAHBIX MOHUTOPOB?
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Ha KkaKux hian4eckix ABNEHNAX OCHOBEHO YHKUMOHMPOBaHYE
KK-moHuTOpOB?

. Kakue thakTopsi HEOGXOAMMO NPUHUMATL BO BHUMAHHE Npy

BbiGope MoHuTOpa?
B 4em coctosT ocobeHHocTv XKK-naHenn 0BEpXxea-npoeKTopa
N0 cpasHeHuio ¢ XKK-moHuTopom?

. B Yem npeumywecTea npoekTopos, peanuayiowmx DMD,/DLP-

TexHonoruio?

Kakue Tnb! Lunemos BUpTYansHOM peanbHOCTY BaM U3BECTHSI?
KakoBbl 0CHOBHbIE NPUHLMNGI CUHTE3E TPEXMepHOro u3o6pa-
XEHUA?

B 4em 0COGEHHOCTY thyHKLMOHUPOBAHIA M3BECTHBIX Bam 3D-
NpoexTopos?

Kakosbl HaaHa4eHve U NpuHUMN feiicTeuA BunecaganTepa?

. KakoBbI 0CHOBHbIE 3Tank! 06paboTky BUgeocUrHana?

CUCTEMbl OBEPAEOTKN
1 BOCMPOW3BEQEHNA
AYANONH®OPMALIA

3BYKOBASI CUCTEMA MK

3sykoBas cucrema 1K B BHAE 3BYKOBO#M KapThl MOSBUAACE B 1989 r.,

3syxosas cucmema ITK — KOMIAEKC NPOrpaMMHO-aNNapaTHbIX
CTB, BEITOAHSIIONIMX CACAYIOUIHE (Y H K Il ¥ 1

3anKCh 3BYKOBBIX CHTHAAOB, NIOCTYNIAIOUIMX OT BHELIHUX MCTOYHH-
KOB, HapUMep MHUKPO(OHa HAM MarHMTO(OHA, ITyTeM NpeoGpaso-
BaHMs BXOAHBIX aHAAOTOBBIX 3BYKOBBIX CHTHAAOB B IM(POBEIE H 1O~
CAEAYIOLIErO COXPaHEHMs! Ha KeCTKOM AMCKe;

BOCIIPOM3BEACHHE 3aNMCAHHBIX 3BYKOBBIX AQHHBIX C IOMOUIBIO
BHeIIHEH aKyCTHYeCKO#H CHCTEMBI MAM FOAOBHBIX TeAedOHOB (Hay1u-
HHUKOB);

BOCIPOU3BEACHHE 3BYKOBBIX KOMIIAKT-AUCKOB;

MHMKIINPOBAHHE (CMEIIMBAHKE) IPH 3aMUCH HAH BOCIIPOM3BEACHHH
CHTHAAOB OT HECKOABKHX HCTOYHHKOB;

OAHOBDEMEHHasi 3allHCh M BOCIPOM3BEACHHE 3BYKOBLIX CHTHAAOB
(pexxum Full Duplex);

00paGoTKa 3BYKOBBIX CHTHAAOB: PEAAKTHpOBaHHe, OOBbeAMHeHHe
MAM paspeAeHHe (parMeHTOB CHTHAaAQ, (pMABTpaLmsi, M3MeHeHHe
€r0 ypOBHS;

06paboTKa 3BYKOBOTO CHIHAAA B COOTBETCTBHH C AATOPHTMAMH 00B-
©eMHOro (TpexmepHoro — 3D-Sound) 3BydaHus;

reHepUpPOBaHMe C MOMOU[BIO CHHTE3aTOPa 3BYYaHMs MY3BIKAABHEIX
MHCTPYMEHTOB, & TaKKe YeAOBEYECKOM Peun U APYTUX 3BYKOB;
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Puc.5.1. Crpykrypa 3sykoson cucremst MK

® ynpaBAeHHe paGoTol BHemHuX IAEKTPOHHEIX MY3BIKAABHEIX HH-
CTPYMEHTOB Yepe3 crienuaAsHLIA uHTepdeiic MIDJ,

3ByKoBas cucrema MK KOHCTPYKTHBHO IPEACTaBAsieT coGoik 3BYKO-
Bble Kapmbi AUGO ycTaHaBAMBaeMbie B CAOT MaTepHHCKOM NAAThI, AUGO

B COOTBETCTBYIOIIHE Pa3heMbl 3BYKOBO#M KapThl.

Kraccrueckas 3BYKOBAs CHCTeMa, KaK MOKa3aHo Ha puc. 5.1, copep-
KHT MOAYAD 3aITHCH H BOCIIPOM3BEACHHS 3BYKa; MOAYAB CHHTe3aTOpa;
MOAYAB HHTEP(eicoB; MOAYABL MUKIIIEDa; AKYCTHYECKYIO CHCTeMYy.

TMepsie yeThipe MoAyAs, Kak MPABHAO, YCTAHABAMBAIOTCS Ha 3BY-
KOBOM Kapre. Mpuyem CYWECTBYIOT 3BYyKOBEIe Kaprel 6e3 MoayAs
CHHTE3aTOPa MAM MOAYASl 3aIucCH u BocnpousseAenus yupposoro
3Byka. Kaxawtit n3 MOAYA€#H MOXKET GHITh BEITOAHEH AuGO B BHAE OT-
AGABHO# MHKDOCXeMEI, AHGO BXOAHTE B COCTaB MHOTO(YHKIHOHAABHO
MHKpocxeMbl. Takum o6pa3som, Chipset 3BYKOBOH CHCTEMEI MOXKET CO-
ACPXaTh KaK HECKOABKO, TaK M OAHY MHKpocxeMy. KoHCTpyKTHBHEIe
HCIIOAHEHUS 3BYKOBOH cucremur MK TPETepneBaioT CynecTBeHHLe
H3MEeHeHHs.

OpHako HasHavenwue u byHKIHM MOAYA€# COBpeMeHHOM 3BYKOBOM
CHCTEME! (HE3ABHCHMO OT ee KOHCTPYKTHBHOTO HCTIOAHEHHS) He Me-
HiloTCs. [Mpu PAaCCMOTPEHHM (DYHKIMOHAABHEIX MOAyAe# 3BYKOBO#
KapTLl IPHHATO MOAB3OBATHCS TePMHHAMM “3ByKoBas cucrema [TK»
MAM «3BYKOBasi KapTan.
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MOAY/b 3ANMUCK N BOCMPOW3BELEHNA

MOAYAS 3anHCH H BOCTIPOM3BEACHHS 3BYKOBOI CHCTEMBI OCYIIeCT-
'BASIET aHaAOrO-UdPOBOe M UHGPOaHAAOTOBOE npeoGpa3oBanus B pe-
Me IIPOrPaMMHO IePeAaYH 3BYKOBBIX AAHHBIX HAM TMepPeAauH Hx
KaHaraM DMA (Direct Memory Access — kaHaA NPSAMOro AOCTyNa
naMsTH).
3BYK, KaK H3BECTHO, IPEACTABASET COGOI IPOAOABHEIE BOAHEH, €BOGOA-
HO PACTIPOCTPAHSIONIMECs B BOSAYXE HAH HHOM CEAE, I03TOMY 3BYKOBOi
A HENPEPLIBHO H3MEHSeTCS BO BPEMEHH H IPOCTPAHCTBe,
3anucs 3ByKa — 310 coxpanenue HHGOPMAIHK O KOACGAHUAX 3By-
KOBOTO AQBAGHHMS B MOMEHT 3anucu. B HacTosimee Bpems pas sanmcyu
M nepepatis MHPOPMALMK O 3BYKE HCIIOAB3YIOTCS aHAAOTOBBIE 1 LHc-
POBbIe CHTHAABL. APYTHMH CAOBaMH, 3BYKOBOW CHTHAA MOXET OBITH
CTaBAEH B aHAAOTOBOM HAM 1I(POBOI opme.
Ecan npu 3anucu 3syka TOAB3YIOTCS MUKPOGOHOM, KOTOPEIN Ipeos-
[Pasyer HeNpepLIBHELA BO BpeMeHH 3BYKOBOW CHIHAA B HeNpephIBHBI
BO BpeMEHH 3AeKTPHYECKHIt CHTHAA, TIOAYYaIOT 3BYKOBOM CHI'HaA B aHa-
AOTOBOI (hopMe. TTOCKOABKY aMIAMTYAG 3BYKOBOW BOAHEI OIIEACASET
TPOMKOCTB 3BYKa, @ €€ 4aCToTa — BICOTY 3BYKOBOIO TOHA, IOCTOALKY
'AAYL COXpaHeHHUSI AOCTOBEpPHO# WH(MOPMAIMH O 3BYKe HanpsokeHne
 SAEKTPHYECKOTO CHIHaAd AOAJKHO GHITh TPONIOPIMOHAALHO 3BYKOBOMY
'AGBAGHHIO, a €ro YacTOTa AOAKHA COOTBETCTBOBATH YaCTOTe KOAeGaHMit
| 3BYKOBOTO AQBACHMS.

Ha Bxop 3BykoBoit kKapThi [1K B GOABIIMHCTBE CAy4aeB 3BYKOBOM
'CHTHaA NMOAAETCsi B aHaAoroBoit ¢opme. B cBasu ¢ Tem uro MK one-
PHPYeT TOABKO LM(POBEIMU CHTHAAAMH, AHAAOTOBBIN CHIHAA AOAKeH
GriTh peoGpasoBan B nudpoBoit. BMecte ¢ Tem AKyCTHYeCKasi CHCTeMa,
YCTaHOBAGHHAS Ha BBIXOAE 3BYKOBO# KapThi [TK, BOCIpHHHMAeT TOABKO
AHAAOTOBLIE IACKTPHYECKHE CHTHAAL, TIO3TOMY MOCAE 06paGOTKM CHIHa-
Aa ¢ nomompio K Heo6xoanMo o6paTHoe npeobpasosanme umudposoro
'CHTHaAa B @HAAOTOBBIH.

Anaioro-yugposoe npeobpasoBanue NpeACTaBASET OGO npeo6-
Pa30BaHKe aHAAOTOBOTO CHIHAAA B IH(PPOBOI M COCTOMT M3 CAEAYIONMX
'OCHOBHBIX 3TaNOB: AUCKPETH3aILMM, KBAHTOBAHUSA M KOAMPOBAHMS.
Cxema aHarOrO-uipoBOro NMpeoBpa3oBaHMs 3BYKOBOTO CHTHAAA MO~
‘KasaHa Ha puc. 5.2.

TIpeABapHTEeABHO aHAaAOTOBLIi 3BYKOBOI CHIHAA TIOCTYTIAaeT Ha aHa-
AOrOBBIH (PHABTP, KOTOPEI OrpaHUYMBAET TOAOCY 4aCTOT CHI'HaAA.

Auckpemu3sayus curnaaa 3aKalo9aeTcs B BEIGOPKE OTCYETOB aHaAO-
TOBOTO CHIHAAA C 33AQHHOM NePHOAMYHOCTBIO U ONPEAGASIeTCS YacTo-
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Asckpernuiit Amckperssiii
HenpepusHKIE 1o spemers 1 HENPEPLBHLIT 10 BPEMHH H IHATEHHIO
IO BPEMEHH CHTHAA 10 3HAYEHMIO CHIHAA CcHTHAA

TMepexoauposanme
; (3augra ot oumGoK,

: COrAACOBaHHE C KAHAAOM, :
BCTIOMOTATeAbHEL KOA)

Puc. 5.2. Cxema aHanoro-uudposoro npeobpasosanyt 38ykoBOro cUrHana

Tolt AuCKpeTH3anuu. [puyem wacrora AMCKPeTH3allHH AOAKHA OBITH
He MeHee yABOHHOi YaCTOTEl HaMBHICIIEH rapMOHUKM (sacroTHOM
COCTaBASIIOIEf) HCXOAHOTO 3BYKOBOTO CHTHAAa. TMocKOoABKY ueroBek
€rocoGeH CABIATL 3BYKH B YaCTOTHOM AMamasose ot 20 It A0 20 kT,
MaKCHMaAbHAA YaCTOTa AMCKPETH3aLMH HCXOAHOTO 3ByKOBOTO CHTHAAA
AOMKHA COCTABASTE He MeHee 40 K[y, T.e. OTCYeTHl TPeGyeTcst IPOBOAUTL
40 THIC. pa3 B CeKyHAY. B cBSi3H ¢ 3TUM B GOABIIMHCTBe COBpeMeHHBIX
3BYKOBEIX cucTeM ITK MaKCHMaAbHAS 4acTOTa AUCKDETH3AIMH 3BYKO-
BOTrO CHTHaAa cocraBasier 44,1 uam 48 xI.

Ksanmosanue no AMIAHTYAE NPEACTaBAsieT COG0# H3MepeHHe MIHO-
BEHHBLIX SHAYEHHUH AMIANTYAR! AUCKPETHOTO 110 BpeMeHH CHIHaAa | fpe-
00pa3soBaHHe ero B AUCKDETHEL 110 BPeMeHH ammauTyae. Ha puc. 5.3
TIOKa3aH NPOLECC KBaHTOBAHMS 110 YPOBHIO HAAOIOBOTO CHTHAAA, TIPH-
€M MTHOBEHHEI® 3HAYeHM: AMIAMTYAR! KOAHPYIOTCS 3-DaspsAHBIMU
YHCAAMH.

Koguposanue 3akaiouaercs B npeo6pa3oBaHuyM B H(POBOI KOA
KBAHTOBAHHOTO CHIHAAA. ITpH 3TOM TOMHOCTL M3MepeHHs Mpu KBaH-
TOBAHHHM 3aBHCHT OT YHCAA Pa3psSAOB KOAOBOrO caoBa. Ecam 3navenus
AMIAHTYAB! 3aIHCATH C NOMOMBIO ABOHYHEIX YHCEA M 33AATh AAMHY
KOAOBOTO €AOBa N Pa3spsiAOB, YHCAO BO3MOXKHEIX 3HAYEHHH KOAOBEIX
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MCXOAHEIR aHAAOTOBBIM CHIHAA

5.3. [IMCKpeTM3aUMA N0 BPEMEHU 1 KBBHTOBaHME N0 YPOBHIO 8HANOoroso-
curHana

B GyaeT paBHO 2V, CTOABKO JKe MOXKeT GLITh ¥ YPOBHElH KBAHTOBAHHS!
/Abl OTCYeTa, Hanpumep, ecAu 3HaueHHe aMIAMTYABl OTCHeTa
eTcst 16-paspsAHBIM KOAOBBIM CAOBOM, MaKCHMAABHOE YHCAO
# aMIAMTYAR! (YPOBHe# KBaHTOBaHMs) coctaBuT 2'° = 65 536.
8-Pa3pAAHOTO NPEACTAaBACHHS COOTBETCTBEHHO MOAydnM 2° = 256
TPapAIMil aMIAMTYABL

Anaroro-uudposoe npeobpa3oBaHHe OCYUIECTBASETCS ClelHaAb-
HBIM 3AeKTPOHHEIM YCTPOHCTBOM — QHAAOTO-YuppoBsIM npeobpasosa-
menem (ALJTT), B KOTOPOM AMCKPETHBIE OTCYeTEl CHIHaAa npeobpasyioTcs
B IIOCAAOBATeABHOCTH YHCeA. [ToAydeHHEIH NOTOK HH(PPOBBIX AGHHBIX,
T.e. CUTHAA, BKAIOYAeT KaK MOAe3HBIE, TAaK ¥ HeKeAaTeABHbIe BEICOKO-
YaCTOTHBIE IOMEXH, AASE (DHABTPAIIMH KOTOPBIX NOAYYeHHEIe H(ppoBbIe
AaHHEIE IPONYCKAIOTCH Yepe3 UuGpPoBoil GUABTP.

Lugpoanarorosoe npeobpazoBanue B 061IeM CAydae MPOUCXOAUT
B ABa 3Tana, Kak MOKa3aHo Ha puc. 5.4. Ha nepsoM srane u3 noroka
IUPPOBEIX AGHHEIX C MIOMOIIBIO H(POAHAAOTOBOTO Npeobpa3oBaTeAs
(LIATT) BHIAGASIIOT OTCHETEI CHIHAAQ, CACAYIOLIHe C YaCTOTO#H AUCKPETH-
3anuu. Ha BTOPOM Tare #3 ANCKPETHBIX OTCYETOB ITyTeM CrAaKMBAHUS
(nHTeprioAsumH) hOpMHUpPYeTCs HeNpPePhIBHBIH AHAAOTOBBIN CHUIHAA C 10~
MOIBIO (PUABTPA HH3KO# YaCTOTEI, KOTOPbIi MOAABASIET IEPHOAHYECKHE
COCTAaBASIIONINE CIIEKTPa AMCKPETHOTO CHTHaAQ.

AAs 3anMCcH M XpaHeHHs 3BYKOBOTO CHTHaAa B nucpoBoit dopme
TpebyeTtcst GOABIION 0GBeM AHCKOBOTO MpocTpaHcTsa. Hanpumep, cre-
PeodoHIHYECKM 3BYKOBON CHIHAA AAMTEABHOCTEIO 60 ¢, onudpoBaHHEI!
€ yacToTOM AMCKpeTH3auuu 44,1 kI npu 16-pa3spsAHOM KBaHTOBaHUH,
AAsi XxpaHeH#ust TpeGyeT Ha BHHYecTepe okoAo 10 MGaiT.

AAst yMeHbLIeHHs 00beMa IH(POBBIX AAHHEIX, HEOGXOAMMEIX AAs
TPeACTaBACHHS! 3BYKOBOTO CHIHAAA C 3aAQHHEIM KaueCTBOM, HCTIOAB3YIOT
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Asckperisit 10 Aucxperisi o

BPeMEHH  JHAYEHHIO  BPEMEHH H SHAYEHHIO
curnas 6es ommuGox

CHrHAA ¢ omGKamMm

Bxoamo#
ucbposoit
curHan
Kanarsusiit
AexoAep

LIAT (skatouas cxeny  BoccTanamABalouptit
BLIGOPKH 1 XpaHeHHS) HY-girsTp

Puc. 5.4. Cxema uncpoaranorosoro npeo6pasosaHns

KoMnpecculo (cxamue), 3aKAIOHaIOUTyIoCs B yMEHBIIeHHH KOAHYeCTBa
OTCYETOB M YPOBHEiH KBaHTOBAHMS MAM WHMCAA GHTOB, NPUXOAAIIMXCH
Ha OAMH OTCYeT.

TToAOGHEIE METOAB! KOAWPOBAHMS 3BYKOBHIX AQHHEIX C MCIOAB30-
BaHMEM ClIelMaALHBIX KOAUPYIOUIMX YCTPOHCTB NO3BOASIOT COKPATHTE
obBem noroxa nHpopManuu nouTH A0 20 % NepBOHaYaABHOTO. BeiGop
METOAA@ KOANPOBAHMS NPH 3alMCH ayAMOMH(OPMALMK 3aBHCHT OT Ha-
Gopa MporpaMM CJXaTus — KOgeKoB (KOAMPOBAHHe-AEKOAMPOBaHHeE),
NOCTABASIEMEIX BMECTE C IPOrpaMMHEIM ObecnedeHueM 3ByKOBOH KapThl
HMAM BXOAALIMX B COCTaB ONEPalHOHHON CHCTEMEL.

BinoAnss (pyHKIHHM aHAAOTO-IHGPOBOTO H 1E(POaHAAOTOBOTO TIpe-
06pa3oBaHuil CATHaAA, MOAYAD 3alTHCH ¥ BOCTIPOM3BEASHHMS LH(pPOBOro
3Byka copepxut ALITT, LIATT u 6A0K ynpaBaeHuMs, KOTOPbIe OGBIYHO
MHTErPUPOBaHEI B OAHY MHKPOCXEMY, TAaKKe HAa3BBAeMYI0 KOAEKOM.
(OCHOBHBIMH XapaKTePHCTHKAMH ITOrO MOAYASi SBASIIOTCSL: YaCTOTa AMC-
KpeTusaiuu; THI i paspsaHocTs ALITT u LIATT; cnoco6 koAMpoBaHust
aAYAMOAGHHBIX; BO3MOJKHOCTE paGoThl B pexxume Full Duplex.

Yacmoma guckpemu3ayuu ONPeACASieT MaKCHMAaAbHYIO HacToTy
3aMKMCEIBAEMOTO MAH BOCIPOM3BOAMMOTrO CHTHaAA. AAS 3aIMCH M BOC-
NPOM3BEACHHA YEAOBEYeCKOH peuu AOCTaTouHO 6...8 KIly; My3sIKK
C HeBHICOKMM KadecTBoM — 20...25 KIy; AAs obecneyeHus BHICOKOKa-
YeCTBEHHOTO 3ByYaHHs (ayAMOKOMIAKT-AMCKa) YaCTOTa AMCKPeTH3auH
AOAKHA OITH He MeHee 44 K11, Yale Bcero 3ByKOBbIe KapThl 0GAaAQI0T
YacToToM AMCKperu3anuyu 96 uan 192 k.

Paspsgrocms ALITT i LIATT onpeaeAsieT pa3psiAHOCTh IPEACTaBACHHS
1uudpoBoro curHaaa (8, 16 uau 18 6ur). BOABIIMHCTBO 3BYKOBBIX KapT
OocHamieHo 24-paspsanbiMi ALITT i LIATL
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Full Duplex (moAHBI AyIIAGKC) — PEXKHM TIEPEAGYH AGHHEIX 110 Ka-
HaAy, B COOTBETCTBHH C KOTOPBIM 3ByKOBasi CHCTEMa MOJXET OAHO-
BPEMeHHO NPHHMMATh (3aNHCHIBATE) U [IEPEAABaTh (BOCIPOM3BOANTE)
AyAMOAQHHBIe.

IEEN vonyns cuHTE3ATOPA

DAEKTPOMY3bIKAABHEIH [M(POBOI CHHTE3aTOP 3BYKOBOM CHCTEMBI
TO3BOASICT reHepPHPOBaTh NPAKTHYECKH AIOGble 3BYKH, B TOM YHCAE
3ByYaHHe PEAABHEIX My3BIKAALHBIX HHCTPYMeHTOB. ITpuHIMN Aedi-
CHHTe3aTOpa HAAIOCTPHPYeT PHC. 5.5.

CuHTe3MpOBaHKe NPEACTaBAfeT coBOoil IpoIecc BOCCO3AAHHA
bl My3BIKAABHOTO TOHA (HOTHI). 3BYKOBO# CHIHaA AIOGOTO My-
0ro MHCTPYMEHTa HMeeT HEeCKOABKO BpeMeHHEIX (a3. Pasnl
BOTO CHIHAAQ, BO3HHKAIOLIETO NPH HaKAaTHH KAABHLIH POSIAS,
@ Ha PHCYHKe (CM. PHC. 5.5, @). AAS KaKAOTO MY3BIKAABHOTO

ICTPYMEHTa BHA CHTHaAa OyAeT CBOeoOpasHLIM, HO B HeM MOXHO
i TpH (hassi: ataKy, NOAACPIKKY M 3aryxanue. COBOKYIIHOCTE
a3 HaspIBaeTCA aMnAumygHoil orubalouieil, hopmMa KOTOPO#
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3aBUCHT OT THIIa MY3BIKAABHOTO WHCTPYMEHTa. AAHTEABHOCTh QMAKU
AASL Pa3HBIX MY3BIKAABHBIX HHCTPYMEHTOB M3MEHSETCH OT eAWHHMI
AO HECKOABKHX AGCATKOB MAH AdXe A0 COTeH MHAAMCEKYHA. B dase,
Ha3bIBaeMOi N0GgepKKOll, aMIAMTYAA CHTHAAA TIOYTH He H3MEHSeTCs,
a BBICOTAa My3BIKAABHOTO TOHA (POPMHPYETCH BO BPeMsi IOAAEPHKKH.
IMocaepnen dase, 3amyxanuio, COOTBETCTBYET Y4aCTOK AOCTaTOYHO
GEICTPOTO YMEHBIIEH S aMIAHTYABI CHTHAAQ.

B coBpeMeHHBIX CHHTE3aTOpax 3BYK CO3AAETCs CAEAYIOLINM 06pas3oM.
Ludposoe ycTPoHCTBO, HCIOAB3YIOLIEe OAMH M3 METOAOB CHHTe3a, re-
HepHpyeT TaK Ha3kIBaeMElif CHrHaA BO3GYKAEHHS C 3aAaHHOI BBICOTOM
3ByKa — HOTY, KOTOPasi AOAKHA HMETh CTIeKTPaAbHEIE XapaKTePHCTHKH,
MaKCHMaABHO GAM3KHE K XapaKTepPHCTHKAM HMHTHPYEMOTO MY3BIKaAb-
HOrO MHCTPYMEeHTa B (ha3e MOAAEPIKKH, KaK NMOKa3aHO Ha pHC. 5.5, 6.
Aaree curHaA BO3GYXACHHS NMOAAETCS Ha (DHABTDP, MMHTHPYIOLHA
AMIAUTYAHO-4aCTOTHYIO XapaKTePHCTHKY PEaABHOTO MY3BIKAABHOTO
uHCTpyMeHTa. Ha ApyToil BXOA (PMABTDa MOAGeTCS CHIHAA aMIIAMTYAHOM
orubaroleil Toro Jxe HHCTpyMeHTa. AaAee COBOKYITHOCTh CHTHAAOB 06-
paGaThiBaeTCsi C LeAbIO IOAYYeHMs CleliHaAbHEIX 3BYKOBBIX 3¢hdeKTos,
HanpuMmep 3xa (pesepGeparus), XOPOBOTO HCHIOAHeHHMs! (xopyc). Aaree
TPOM3BOAATCA HU(PPOAHAAOrOBOE NpeoGpa3oBanue U PUALTPAIHS
CHTHaAa ¢ MOMONIBIO uABTPa HU3KKX 4actoT (OHY). OcHoBHEIE Xa-
Paxmepucmuxu MOgyAs CUHIMe3amopa:

® METOA CHHTe3a 3ByKa;

= obBbeM naMsTH;

® BO3MOJKHOCTb annapaTHoi o6GpaGOTKH CHIHAAA AASI CO3AAHMSA 3BY-
KOBBIX 3)(heKTOB;

® NOAMOHMS — MAKCHMAaAbHOE YHCAO OAHOBPEMEHHO BOCIIPOH3BO-
AMMBIX 9A€MEHTOB 3BYKOB.

‘Memog curmesa 3ByKa, UCTIOAL3YIOUIMIACS B 3BYKOBO# cucteme 1K,
OIpeAeAsieT He TOABKO KauecTBO 3ByKa, HO M COCTaB cucremsl. Ha npax-
THKE Ha 3BYKOBBIX KapTaX yCTaHaBAMBAIOTCS CHHTE3aTOPLI, FeHepHpy-
IOIIIMe 3BYK C HCTIOAB30BAHHEM CAGAYIOIIHX METOAOB.

MeToA CHHTE3a Ha OCHOBe YaCTOTHOW MOAyAsuwn (Frequency
Modulation Synthesis — FM-cHHTe3) IPEANIOAGTaeT HCIIOAB30BAHHE
AASI TeHepaIMy roA0Ca My3BIKAABHOTO MHCTPYMEHTa KaK MHHHMYM ABYX
TeHepaTopOB CHIHAAOB CAOXKHOM (opMel. [enepaTop Hecymed yacTo-
TE (POPMUPYET CHrHAA OCHOBHOTO TOHA, YaCTOTHO-MOAYAHMPOBAHHEIH
CHTHAAOM AOTIOAHMTEABHEIX TaPMOHHMK, 0GEPTOHOB, ONPEACASTIONINX
TeMOp 3ByYaHHsi KOHKPETHOro MHCTpyMeHTa. leneparop oruGaomeit
YIpaBAsSieT aMIAMTYAOH pesyAbTHpylomero curiara. FM-reseparop
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obecneunBaeT NpHeMAEMOe KauecTBO 3BYKa, OTAMYAETCs HeBBICOKOH
CTOMMOCTBIO, HO He PeaAu3yeT 3ByKOBhle 3(h(heKTh.

CunTe3 3ByKa Ha OCHOBe TaGAMIE BOAH (Wave Table Synthesis —
WT-cuHTe3) NPOM3BOAUTCS C HCIOAB30OBAHHEM IPEABAPHTEABHO OH(-
POBaHHBIX 00PA3LOB 3BYYaHHs PEAABHBIX MY3hIKAABHBIX HHCTPYMEHTOB
¥ APYTHX 3BYKOB, XpaHSIINXCS B crenuaarbHoil ROM, BEINOAHEHHO#M
B BUAE MHKPOCXEMBI IAMATH MAH WHTErPUPOBAHHON B MHKPOCXeMy
namati WT-reneparopa. WT-cuHTe3aTrop o6ecneuuBaeT reHepanuio
3ByKa C BLICOKMM KayeCTBOM. DTOT METOA CHHTE3a PeaAH30BaH B CO-
BPEMEeHHbIX 3BYKOBBIX KapTax.

O6vem namamu Ha 3BYKOBHIX KapTax ¢ WT-CHHTE3aTOpPOM MOXeT

THCS 38 CYET YCTaHOBKH AOTIOAHHTEABHEIX IAEMEHTOB aMATH
(ROM) Arst xpaHeHHsi GaHKOB C HHCTPYMEHTaMH.

3BykoBbie 3¢hpexmbl HOPMUPYIOTCS C MOMOIUIBIO CHELHAABHOTO
3 dekT-nponeccopa, KOTOPEI MOXeT GHTh AHGO CAMOCTOSTEAB-
'HBIM 3A€MEHTOM (MHKPOCXeMOi#f), ANGO HHTErpHpPOBATECS B COCTAB
WT-cunTesaropa.

MOAYb UHTEP®ECOB

Moayab uHTepdeicoB oGecnednBaeT OGMEH AGHHBIMH MEXAY 3BY-
'KOBOJ{ CHCTeMO#i M ADyTHMH BHEIIHUMH U BHYTPDEHHHMH YCTPOHCTBAMHM.
Hnmepgeiic PCI o6ecneunBaeT IHPOKYIO NOAOCY POMyCKaHus (Ha-
npuMmep, Bepcus 2.1 — Goaee 260 MGHT/C), 4TO NIO3BOASIET IEPEAABATE.
TIOTOKH 3BYKOBBIX AGHHEIX NlapaAAeAsHO. Mcnoabzosanue muHsl PCI
TI03BOASIET MOBBICUTE KAYE€CTBO 3BYKa, 0GECNeYHB OTHOLIeHHE CUTHAA/
‘rym Goaee 90 AB. Kpome Toro, muna PCI oGecnieunBaeT BO3MOXHOCTh
KOONIepaTHBHON 06PaGOTKH 3BYKOBEIX AGHHBIX, KOTAA 3aAauu 0Gpabor-
M [IePeAAuH AQHHBIX PaCIPEACASIOTCS MEXKAY 3BYKOBOM CHCTeMOM
u CPU.

Humepgeiic MIDI (Musical Instrument Digital Interface — uud-
BO# MHTEeP(eNHC My3BIKAABHBEIX HHCTPYMEHTOB) perAaMeHTHpYeTcs
eIMAABHEIM CTAaHAAPTOM, COAEPIKAIIMM ClIeM(HKAIHHA Ha annapar-
HBI HHTEeP(dEFC: THITE KAHAAOB, KaGeAH, IOPTEI, IIPH MOMOIH KOTOPEIX
MIDI-ycTpo#icTBa NOAKAIOYAIOTCS OAMH K APYTOMY, @ TaKKe OlHCaHne
o6MeHa AGHHBIMH — IIPOTOKOAA 06MeHa HHopMaHen MeXAy
[DI-yctpoiictBamu. B gacTHOCTH, ¢ noMompio MIDI-KOMaHA MOXKHO
PaBASTE CBETOTEXHHYECKOH anmnaparypos, BUAe00OOpyAOBaHHEM
Tpolecce BRICTYIASHHS My3BIKAALHO IPYIINIEI Ha CLieHe. YCTpoicTBa
MIDI-unTepdEcoM COBAUHSIIOTCS IOCAGAOBaTEABHO, 00pasys cBoe-
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06pa3sHyio MIDI-ceTs, KoTopast BKAIOYaeT KOHTPOAAEP — yTpaBAsiiOlliee
YCTPOHCTBO, B Ka¥ecTse KOTOPOro MOXeT GhiTh HCOAB3OBAH KAk
K, Tak u My3BIKaABHEI KAQBHIIHEIT CHHTe3aTOp, a TaKKe BeAOMEle
YCTPOHCTBa (IpMEMHHKH), TIepeAalolne HMH(POPMALHIO B KOHTPOAAED
10 ero 3anpocy.

Moaxatouenne IMK B MIDI-cets OCYIIECTBASIETCS C NOMOILLIO Clie-
uuarbHoro MIDI-apantepa, KoTopkiit umeer Tpu MIDI-nopra: BBOAR,
BRIBOAQ ¥ CKBO3HO# NPy AAHHBIX, & TAKKE ABA PagbeMa AAS TIOA-
KAIOYEHHSI AJKOHCTHKOB.

3Bykosasi cucrema ITK MOKeT HMeTh CllelHaABHEL uHTepdeiC A
TOAKAIOYEHHS AOYEPHHX TAAT. 38 CUET YCTaHOBKHM AOYEpHei MAaTh!
MOKHO YBeAHUHTb IOAHDOHUIO 3BYKOBOM CHCTEME! M H3MEHHTh METOA
cunTesa. B wactHocTH, ecan npumensincs FM-CHHTe3, TO MOXHO AO-
Gasute WT-cunres. B atom CAyYae AOYepHsis [IAaTa yCTaHABAMBAETCS
B CHELHAAbHEIA pasbeM Ha 3BYKOBOil naare Wave Table Connector
" oﬁu:mo coaepxuT WT-CHHTE3aTOp M MUKPOCXeMy aMSTH ¢ GHOAR-
OTeKOi HHCTPYMEHTOB.

IR vonvne e

—— — —

MoayAb MUKILEpa 3BYKOBOI KapThl BHITOAHSET:

" KOMMYTALMIO (OAKAIOYEHHE/OTKAIOYeHHE) HCTOYHHKOB U npuem-
HHKOB 3BYKOBBIX CHIHAAOB, 8 TaK)Ke PETYAHPOBAHHE HX YPOBHS;

" MHUKUIMPOBAHME (CMENIMBAHWE) HEeCKOABKHMX 3BYKOBBHIX CHI'HaAOB
M PEIryAMpOBaHHE YPOBHS PE3YABTHPYIOIEro CHTHAAA.

K 4HCAY OCHOBHEIX XapaKTepHCTHK MOAYAS MHKIIIEPa OTHOCSTCS:
HCAO MUKIIHPYEMBIX CHPHAAOB Ha KAHAA€ BOCTIPOH3BEACHHS;
PEryAHpOBaH# e YPOBHS CHTHAAA B KaXKAOM MHKIIHPYEMOM KaHaAe;
PEeryAHpoBaHHe YPOBHS CYMMapHOTO CHIHAAA;

BBIXOAHAS MOUIHOCTE YCHAMTEAST;

HaAMUHE PAIBEMOB A IOAKAIOEHHS BHEUHHX 1 BHYTPEHHHX IpU-
©MHHUKOB/HCTOYHHKOB 3BYKOBBIX CHTHAAOB.

MICTOuHMKY ¥ IPHEMHMKH 3BYKOBOTO CHIHAaA& COBAMHSIOTCS C MO-
AYAeM MHKIIEepa Yepes BHelIHWe MAM BHYTPeHHHe pasbeMsl. Buemnue
PasbeMl 3ByKOBOJ cucremsl: Joystick/MIDI — AAs IOAKAIOUEHHS
AxoiicTika uan MIDI-apanrepa; Mic In — AAS IOAKAIONEHHS MMKpO-
¢ona; Line In — AMHeHHEI BXOA AN TIOAKAIOYEHHS AJOOBIX HCTOYHMKOB
3BYKOBBIX CHIHAAOB; Line Out — AMHEeHEIA BEIXOA AAS TIOAKAIOY@HHS!
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BLIX TPUEMHMKOB 3BYKOBEIX CHTHAAOB; Speaker — AAS IOAKAIOUE-
{51 TOAOBHBIX TeAe(DOHOB (HaYNIHMKOB) AN IACCHBHOM aKyCTHYECKOH

(BL.
TIporpaMMHOe yrpaBAeHHE MHKIIEPOM OCYIIeCTBASeTCst AMGO CPeA-
a Windows, Au60 ¢ TOMONIBIO MPOrPaMMBI-MHKILEPA, HOCTABAS-
MO B KOMIIAGKTE C IIPOrpaMMHEIM oGecneyeHueM 3ByKOBOH KapThl.
Cranpapr Sound Blaster nopAep/KuBaeT NPHAOKEHHS B BUAE HID
1 DOS, B KOTOPBIX 3BYKOBOE CONPOBOXKACHHE 3aIPOrpaMMUPOBaHO
pUeHTalell Ha 3BYKOBhie KapThl cemedicTa Sound Blaster.
Cmangapm Windows Sound System (WSS) dupmst Microsoft Bkaioua-
 3BYKOBYIO KapTy M IIAKeT IPOrPaMM, OPHEHTHPOBAHHEIH B OCHOBHOM
GU3HEC-TIPUAOIKEHHS.

UN®POBAS 3BYKOBAS CUCTEMA

OBOi CHCTEME HMeeT MecTo pasaeAeHHe QyHKUMH 06paboTKyu aHa-
OBBIX ¥ IH()POBHIX CUTHAAOB MEXKAY YCTPONCTBAMH — 3BYKOBBIM
exom AC (Audio Codec), aHaAOTOBOM MHKPOCXeMOH BBOAA-BBIBOAA
wposeiM kouTpoArepom DC (Digital Controller). CoepuHsIeT 3TH
pOiiCcTBa CrielHaAbHEI nHdpPoBoit nuTepdeiic AC-linc. Kavectso
jyKa 3HaYMTEABHO MOBHIMIAETCH 3@ CYET COGAMHEHMUs aHAaAOroBOA
| i POBOI MEKPOCXEM C OMOUIBIO IU(PPOBOA AMHHH CBS3H, HEBOC-
MHMYMBON K 9IA€KTPHYECKHM MOMEXaM, HMEelOmUM MeCTo BHYTPH
copriyca [TK. B 3ByKOBO# CHCTeME HCIIOAB3YIOTCS IHHEI C PA3BHTHIM
HTepdeiicoM 1 MUpPOKo# noAocoit nponyckanus PCI, USB, IEEE 1394.
Tpu noaAKAIoYeHHH [HGPOBOI aKycTHYECKO# cucTeMs! Ha Gase USB
I poaHaAOroBelil NpeoGpa3oBaTeAb BEIHOCHTCS 3a MPEAGALI HaCkl-
MEHHOro IAeKTPHYECKHMH noMexamu kopnyca IMK u pasmemaercs,
pUMep, B KOAOHKAaX aKyCTHYECKO# CHCTeMEI, KaK 3TO NOKa3aHO
a puc. 5.7. TIo KaGeAlo NIepeAaioTest 3BYKOBbIe CHTHAaABI B LG POBO#
thopme, CBOGOAHEIE OT NOMEX, NOBLIIIAETCs KaYeCTBO BOCIPOM3BeAe-
i 3ByKa.
Cucremnt Digital Ready SBASIOTCS CACAYIOIIUM NOKOAeHHeM PCI-
BYKOBEIX CHCTeM. B aTHX cucTemax nupoBOi KOHTPOAAEP U ApyTHE
3ByKoBEle ycTpolicTBa ¢ nuTepdeiicom PCI 06pabaThiBAIOT NOTOKH
3BYKOBO# MH(OPMAIMH, @ 3aTeM HAINPaBASIOT MX K BHEIIHUM YCTPO#-
‘crBam no nuTepdeiicy USB uau IEEE 1394. 3sykossie cucremnt Digital
Ready MOryT MMeTh CMEIIaHHYIO KOH(HTYPALUIO, T. €. BKAIOYATh KaK
AHaAOrOBHIe, Tak W M(pPOBLIE NepudepuitHLe YCTPOHCTBA.
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