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VBEa)KaemMbiy vTaTens!

AAHHEIH yyeOHHK ABAAETCS YACTEIC yIeOHO-METOAHYECKOTD KOM-
IAEKTA AAA coelHaabHocTell: «KoMnbioTepHnie cetu», OI1.07, «[Ipo-
rpaMMHUpOBaHHe B KOMIOLIOTEPHHX cucreMaxy, OIL03, «MuadopMmamnu-
OHHEIE CHCTEMEI (10 oTpacaam)», OTL08.

YueSHUK IpeAHasHadyeH AAS HayueHHd ofwenpodeccHoHarbHoR
AHCIIHITAMHE! «TeXHAYECKHE CPEACTBA AHGOPMAaTH3aI[HH Y.

YueOSHO-MeToAIEeCKHEe KOMOAEGKTE HOBOTC IHOKOACHHS BKAMUAIOT
B ce0f TPAAMIHOHHEIE H HHHOBAIIAOHHEIE YY4eDHEIE MATEPHAAR], I03BO-
Agromiue cOecredHTE A3y9eHHe o0meo6pa’oBaTeARHHX HoOmenpodec-
CUOHAALHEIX AWMCHHIAMH H NpodeCCAOHAABHEX MOAYASH. Kaxxaniit
KOMIAEKT COAEPRHT yIeOHHKH H yyeOHHe nocofus, cpeacTBa obyie-
HHUSL U KOHTPOAS, HeoOXopAUMEIE AAM OCBOeHHs O0IHX U mpodeccuo-
HAABHEIX KOMIIETEHIIMI, B TOM 9ACAE H € y9eToM TpebopaHuil paGoro-
AATEAS.

YaeOHEIe H3AAHHA AOMOAHSIOTCA SACKTPOHHBIMY 00pa3oBaTeALEL-
MM pecypcaMu. JASKTPOHHHE pecypCchl COARPXAT TeOPETHYeCKHe H
NPAaKTHIECKHE MOAYAHM C HHTEPAKTHBHHMH YOPOKHEHHUAMH H TpeHa-
JKepaMif, MyAETAMeAHHHEE OOBeKTH, CCHAKY HAa AGTICAHUTeALHEIe Ma-
TePHaAH B pecypcH B IHTepHeTe. B HAX BRANAIEH TEPMUHOAOTHYECKITH
CACBApE ¥ 3AeKTPOHHRI JXypHaA, B KOTOPOM (PUKCHUPYIOTCAI OCHOBHEIR
napaMeTpH y4eSHOTo mponecca: BpeMA paGoTHl, Pe3YAETAT BHIIOAHE-
HUA KOHTPOALHEIX M IPAKTHYECKHX 3apaHHIN. DASKTPOHHEE pecypchH
A€TKC ECTPaMBAIOTCA B yIeOHBIH Nponecc ¥ MOryT GhITE aAAITHPOBAHEI
K Pa3sAHYHHM y9eOHEIM IporpaMMam.



MPEVNCNOBUE

YeA0BEIECTBO BRAIOYHMACCE B OGIIENCTOPHIECKHN IIpoLece, Ha3k-
RaeMul nHgopMaTHiaiMeil. YeAOKHeHHe [MPOM3BOACTBEHHEIX OTHO-
IIEeHA, BO3HMKHOBEHHE TACODAABHEX HpoGAeM, pelleHHEe KOTOPHX
TpPeXHHUMH, XOPOIIO W3BECTHEIMH CPEACTBaMH HeBO3MOKHO, IOCTABH-
A0 YEACBEYECTBO Nepep HeOOXOAHMOCTEIO HAHTH CIocoD IpeoAOASHN
OTPaHHMYEHHOCTH eCTECTBEHHHX PECYPCOB CDEAR CBoero o6HTanud.

B co3paBIMHXCA YCACBHUAX HH(pODMANWsl CTAHOBHTCH TAABHEIM pe-
CYPCOM Hay4YHO-TEXHHYECKOTC H COIHAaABHO-3KOHOMHMECKOrO pa3BH-
THA MHPOBCTO cOODIIECTEA H CYLOECTBEHHO BAMSET Hd YCKOPEHHOE pas-
BUTHE HAYKH, TEXHUKH ¥ Pa3AHYHEIX OTPAacAed X03AMCTBa, HIPaeT 3Ha-
YHTEARHYH) POAB B IIPOLIeccax o0pa3cBaHH, OOIIeHHA MEXKAY AIOARMH,
B APYTHX COLIHAABHEIX O0AACTAX,

Hupopmamu3zayus — 3TO CUCTeMa B3aUMOCBA3aHHEIX TIPOLECCOB!

m HHPOPMALHOHHOrO, O0eCHEeYNBAIOLIETO NPEACTaBAC-
HHe BceH colMaAbHO 3HaYHMOoH HHGopMaluu B opMe, Ao-
CTYNHOH AAS XPaHeHHA, 0OpalOTRH H MepepadH JACKTPOH-
HEIMH CPEACTBaMH;
m HO3HABATRABHOrO, HANPABACHHOTO Ha HOPMHPOBa-
HHE H COXpaHeHHe HeAOCTHOH HHGPOpDMALHMOHHONH MOASAM
MHpPa, MO3BOATIONCH 00MeCTEY OCYIIECTBASITE PETYAHPOBa-
HUe CBOero Pa3sBHTHA HA BCeX YPOBHAX — OT HHANBHAYAAD-
HOH AATEABHOCTH A0 PYHKIMOHUPOBAHHA obINedeAoBeue-
CKHMX HHCTHTYTOB;
m MATEePHAABHOTrO, (ODMHDYIOIErc TACDAABHYIO HH-
PPacTPYRTYPY SASKTPOHHBIX CPEACTB XpaHeHUs, obpaboT-
KM H nepeaayy HRGOpPMaIHH.
Hugopmarusaumsa COBpeMeHHOro ob1eCcTBa BASYRT 3a COGOMN:
YBeAHYEHHe dHcAd paGOTHHROE, 3aHATHIX B HHGOPMAITHOHHOH cde-
pe: a TaxKe NOABACHHE HOBEIX NpOodecCHii, CBI3aHHHX C mepepaboT-
Ko nHdopMalHy;
HHTEAASKTYaAM3AIMI0 MHOTHX BHAOB TPYAA U OBHIIeHHe Tpebora-
HHA K 061e00pasoBaTeAbBHONH B NPOPHEeCcCHOHAABHON IIOATOTOBKE CIIe-
LHAAMCTOB Ha OCHOBE HH(PODPMAIMOHHEX TeXHOAOTH;
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CO3AAHUE HOBHIX HAYKOEMKHX TeXHOAOTHIH AAA NMPOH3BOACTBA TEX-
HHYECKHMX CPeACTE AHGpOPMATH3ATHA;

APYyTHE COLMAABHEE ROCACACTBHA.

B HayKe, TEXHHEKe H E JKH3HH COBPEMEeHHOro oS1mecTea uHgopmayl-
OHHBIC npoteccsl (cOop, 00MeH, HAKOIIAGHHE, XpaHeHHe, 0GpaboTKa H
BrIAAYa HAGQODMALHH} MIPAKT BaXXHYIO POAb. OHH OCYINECTBASIOTCA
Ha Ba3e TeXHWYECKHX CPEACTE HHGQOPMATH3ALHH.

AHanas’cH COBPeMeHHHX TEXHHYECKHMX CPEACTE WH(OPMAaTH3alHA
KpatiHe IMHPOK: OT KOMIOBIOTEPA C IOCTOSHHO DA3BHBAIOMIHMMCA OepH-
tbepuiHEIMH YCTPOHCTBAMH AC TeAKOMMYHUKALHOHHEIX CDEACTE,
YCTPOHCTB RONHPOBAHHA M YHHYTOAKEHH AOKyMeHTOB. He MeHee pa3-
HooOpa3sHE (PHIWYECKHEe TPHUHIHIIL, HOAOKEHHEIe B OCHOBY (bPyHK-
LHOHHPOBAHHSA 3THX YCTPOUCTE. CreliAarHCTH B OGAACTH aBTOMATH-
SHPOBaHHHX cHcTeM 00paboTKl HHGOPMaUHK ¥ YIIPaBASHHA, A TAXJKE
IpOrpaMMHOrD obecneyeHHss BHYHCAHTEARHOM TEXHMKH M aBTOMATH-
3UPOBAHHEIX CHCTEeM, B KaKOK Ol 0BAACTH OHM HH paloTaAH, AOASKHE]
He TCARKD BHICTYIATE B KaYeCTBe MOALIOBATEARH, HO H GHITE 3HAKOMEI C
MPHHIHIIOM ASHCTBHA, KOHCTDYKIHEH, TeXHOAOTHeH OpPOM3BOACTEA,
NPABHASMH KCOAYATALMH U OCHOBAMH BLHIGOPA TEXHWYECKUX CREACTB
HHbOpMATHIAIHH.

XaparrepHo# 0cGGeHHOCTBK) TEXHHYECKHX CPEACTE HHPOPMAaTH3a-
HH ABASIOTCA OOCTOSHHOE PAa3BHTHE, COBEPIICHCTBOBAHME, IIOABAE-
HHE HOBHX YCTPONCTB, peaAHAYIONUX PaHee HEBHAAHHEIC BO3MOKHO-
cTH. HexoToprie 00pa3sie TeXHHKH MOPAABHO yCTapeBalOoT, He YCIOeB
DOIACTE HA PRIHOK. B CBA3H ¢ 3THM NPH HATHCAHWH HACTOSINETO y9e0-
HHK4 aPTOPH CTaBHMAM mepep cobol 3apavy AATH AMIIE o0mHe NIpeA-
CTABAGHHA O IPUHIHMNAX AeHCTBHA M XApPAaKTepHCTHRAX Pa3AMMHEIX
TEeXHHYECKUX CPEACTE MHMOPMATH3AOHAY, HE PacCMaTPHBAas IOAPOGHO
0c0oGeHHOCTH KOHCTPYKTHBHHX pemeHHil U TeXHUYecKHe XapaKTepu-
CTHKH OTASABHBIX MOAGAST,

B raage 1 H3A0KeHH 00LIHe XapaKTepUCTHEHY TeXHHYSCKHX CPeACTB
MHPOPMATHIAUHNH KAK YCTPOHCTE, ofecneynBaommux ofMel HHgopMa-
uueif c ROMIEIOTepoM. FaaBa 2 nocBAIeHa KpaTKOMY H3AOKeHHIO UCTO-
PHH, KASCCH(HKAIMA H TEXHUYSCKHX XAPAKTePHCTHK COBpPEMEHHEIX
NIePCOHAABHEIX KOMIOBIOTEPOE. FAABH 3—7 MOCBSAIMEHE YCTPOHCTBAM
BBOAA-BEIBOAA, XpaHeHHA H 06paGoTKH TeKCTOBOM, THCAOBOH, ayAHO- U
PHEACOHHGPOPMAIIHE Ha PaSAMYHEIX HOCHTEATI. B raaBe 8 paccMoTpeHE!
COBpeMeHHEIe CHCTEeME AMCTAHIIMOHHON mepeaady vHgopManud. Dha-
Ba 9 NOCBAUIEHA CPEACTBAM KOMHMPOBAaHHA H YHUYTOREHNA HHGQOPMa-
IIMH Ha TBEPALIX HOCUTEASX, B raaBe 10 paccMOTpeHE BONPOCH OpTaHH-
sanuy pafoaux MeCT IIPH 3KRCOAYATAIIHH TEXHHISCKHX CpeACTB HHbop-
MATH3ALHH.



ABTOPH BHPaskaloT MCKPeHHIOW OAaaropapHocTs M, H. I'peGenioky M

H. H.I'pe6GeHIOK 3a BCECTOPOHHKHO TOMOLLEL ¥ NOAASPKY IIDH OATO-
TOBKe y4eOHHKA,



OBLLIAA XAPAKTEPUCTUKA
N KNACCUPUKALMA TEXHUYECKUNX
CPEACTB MH®OPMATU3ALIUA

TEXHWYECKWE CPELICTBA
NH®OPMATU3ALIAN —
AMMAPATHbIA BA3C 5
NH®OPMALIMOHHbBIX TEXHOSOMMIA

B nponecce cBoero pasBHTHA 9eA0BeYeCcKkoe O5IeCTEO MPOIIAO 3Ta-
TIEI IPOHBRHOBEHNUA B TAHHEI MATePHEH, HAY'THAOCE YIIDABAATE PAa3AHY-
HEIMHA BUAAMM 3HeprHH H, HaKOHell, BCTYIIMAO B 3noXy mAdopMarnia-
ouH. Ao cepeaunnl XIX B., KOraAa AOMMHHUPYIOIIEMH ORIAM DIPOLeCChl
cBopa 1 HaKOTIAeHHA HHOPMALIUH, CPEACTEA MHGOPMATH3AITUM IIPEA-
CTaBAfAR CcOGOH mepo, YepHUAABRHULY U OyMary. Ha cMeHy NpHMHTHE-
HEIM CpPeACTBaM HHGOPMALBROHHOM TeXHUKH B KOHLe XIX B, mpuman
MeXaEHYeCKHe: MMIIYINAA MAUIKHKA, TeaedoH, Teaerpad, UTO DOCAY-
JKHAO Gasoit And IPHHIHIHAARHEX H3ME@HEHHH B TEXHOAOTHH 06pador-
K# aEGODMalMK. ARIIE COYCTA MHOTO AeT RHGOPMAIHOHHEBIE Tpoliec-
CHL 3aNIOMHHAHHA H TepepaTd HHGOopMAaINH GEIAN AONIOAHEHE! IPOIec-
caMH ee 06paboTRy. ITO CTAAO BO3MOMKHEIM C DOABAEHHEM BO BTOPOH
noaosuee XX B. Tako#H HHGQOPMALHOHHONA TeXHHMKH, KAK JAeKTPOHHEIC
BEYACAHTEAEHEIe MalinHEL (3BM), NoACKHBINHE HAYAAO UR@OpMAyi-
OHMHBIM mexnoaroruam (UT).

HMudopmanuoHBEIe TeXHOAOTHH Ga3HPYIOTCH HA CAGAYIOLINY TeXHH-
YEeCEMX AOCTHRCHUAX:

HOBLI® CPEACTBA HaKOMASHNA HHG$pOPDMAIHH Ha MATTHHOYMTAEMEIX
HOCHTEARX (MarHMTHEIe AHTH, KHHO(PHALMEL, MATHHTHEIE K Ad3ePHBIE
AMCKH H T.IL);

CHCTeMH AHCTAHIMOHHONA Nepepadyr HHGOPMANHK (AOKaABHEIE BHI-
YHCAHUTEALHEE CETH, CeTH NEPEAATH AAHHRIX, TeAe(hOHHAS CeTE, PAAMO-
CBA3E, CMYTHHKOBAA CBA3E U AD.);

aBTOMATH3HPOBaHHAaA ofpaforka HHGpOPMANHH € MOMOIILIC KOM-
NBICTEPA IO 3AAHHEIM AATOPHTMAaM.

EcrecTBEHHO, ITC HHGOPMANMOHHEIe TEXHOAQTHM CTPOSTCA Ha CO-
YeTAHHMU ANMMAPATHHX CPEACTE, TPOTPAMMHEIX CPEACTE H TEOPYECKOH
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MEICAH CO3AATEAEH KAK 3THX CPEACTB, TAK H KOMULIOTEPHEIX TeXHOAG-
THEHA.

CrnenuaAnCTEl HA3EIBAIOT ANfapaTHEIE CPDEACTEA KOMINLIOTEPHORM
TexHHku Hardware (CKOGAHBEIE TOBApH HMAM JKECTKad NPOBOAOKA), a
nmporpaMmeoe obecnedeHne — Soffware (MArkas npopoaoka). CogeTa-
HHe sHardware & Software», NepeBOANMOe KaK «TBEpARIH H MATKHIR, —
npotecCHOHAABHEIN TepMHH. B PoccHy nmporpaMMEl Ha nmpodeccHo-
HAABHOM CAGHTe RHOTAA HA3HBaioT «codTBepr, a KOMILIOTep H nepn-
depHic — «Keare3aoM». [IpHODHTETHOCTH POAM HPOTPAaMMHEIX HAHM
ANNapaTHHX CPEACTB B HHPOPMAIHOHHEIX TEXHOAOTHAX He MOAALKHT
OBCYRACHHIO, IOCKOABKY Gz nmporpaMMHoro ofecnegennsa Arboit ca-
MBI COBEPIIEHHBIH KOMNEBIOTED NPEACTABASIET cOO0H Hab0p DACKTPOH-
HHIX [IAQT.

Texnimeckue cpegemea uHpopMamU3ayul MPEACTABAIIOT COBOMH COBO-
KYIIHOCTE ROMITEIOTEPHOM TEXHUKH U ee nepr(epHHHbBIX YCTPOICTB —
Hardware, cbecnneaupaminqux cb6op, XpaHeHHe M nepepaboTKy uHGOp-
MaHHH, H KOMMyHHMKAOUOHHON TexHHMKH (TeredoH, Teaerpath, papmo,
TeAeBHACHHME, CIYTHMKROBAsI CBA3L, ceTH JBM), ocyiecraaqmomeii An-
CTaHIMOHHYIO Nepepavy HHGopMaHy.

CospaHNe SACKTPOHHO-BHYHCARTEABHEIX MAIIMH B cepeprHe XX B.
SBASETCA CAHWM H3 CAMBEIX BHARIOHIHXCA AOCTHIXKEHHH B HCTOPHM YeAC-
EEYecTsa.

IMocTogHHOe PA3BUTHE HHAYCTPHM KOMIBIOTEPHOH TeXHHKH U
APYTHX TEXHHYECKHX CPEACTE MHGOPMATHIAOWMH 34 KOPOTKHHA CPOK
NpPeBPaTHACCE B OAMH H3 ClpeAeAdiomuX (PaKTOPOB HaAyYHO-TeX-
HUYECKOI0O porpecca.

MHOTrHe KPYyIIHHE HAYYHO-TEXHHYECKHE NMPOEKTH COBpPeMeHHO-
CTH B 00AACTH KOCMHUIECKHX HCCAGAOBAHHMN, aTOMHOR DHEPTETHKH,
3KOAOTHHM HE MOTAH GH NPETBOPATHCA B AHIHE Ge3 NpHMeHeHHA TeX-
HHUTECKUX CpPeAcTB HHopMmarHusaguu. Ha npoTaKeHUH DOCASAHHX
ACCATHACTHI HHPOPMAIHMOHHHE TEXHOAOTHH, Ga’lmpylollHecs Ha
COBpEeMeHHEIX TeXHHYeCKHX CpPeACTBax HHdopMaTH3aluu, BCe aK-
THBHEH BTOPralOTCA B PASAMYHEE CHEePH YeAOBETECKOH ACATEABHO-
CTH.

HecoMHeHHa TeCHas BIAHMOCBASE COBEPIISHCTBOBAHHA NPOrpaM-
MHOTrO 06eCcneyeHHS, TEXHUYSCKHX CPeACTE HHPOPMATH3AIHH M HAYKO-
€MKHX TeXHOAOTHH, Ha Dale KOTOPHX OHH OPOH3BOAITCA. PaspafoTrka
HOBOIC IpOrpaMMHOTrO obecniedeHHd TpeSyeT co3paHud Bee Goaee co-
BepIIeHHMIX TeXHHYECKHX CPEeACTB, YTO, B CBOIO O4ePeAb, CTHMYAMpPYeT
pa3paboTKy HOBHX BHCORONPOHABOAMTEABHEIX M HKOHOMHYHEBIX TEX-
HOAOTHYECKMX NIPOLEeCCOB AAA MPOM3BOACTEA TEXHHUIECKMX CPEACTB HH-
thbopMaTHIANNK,



KONWYECTBO UHDOPMALMA. EQUHNLbI
WU3MEPEHNS KONWYECTBA MHOOPMALIM

IMpu obpaborre HHGOPMANHHY ¢ MOMOIILK) TEXHHYECKHX CPEACTE
YAOOHO MOAB3OBATHCA PACNpPOCTPaHEHHBIM B HHGPOPMATHKE MOAXOADM
K HOHATHIO <HH(OpMalli» KaK Mepe YMeHBIIeHHs HeollpeAereHHO-
CTH.

AAS KOAMIECTBEHHOTO ONpeAeAeHHA Al0Goil BeAMYUHE HeOGX0AMMO
BEIOpAaTE EARHHIY HaMepeHRnd. MapecTHo, 4T0 epuHHIEH H3IMepeHHS
AAMHEL IBASIETCS METP, MacCH — KHAOrpaMM. 3a eAHHHIIY KOAHYeCTBa
uH$opMaHN SR TPHHATO TAKoe e KOAHIECTED, KOTOpOoe HMeeT Me-
CTO NpH YMeHLIIeHHH HeolIpeAeAeHHOCTH B ABa pasa.

B xoMObioTepe HHGOPMALHA MPeACTABACHA B ABOHYHOM KOAE, T.€,
Ha MAITHHHOM S3EIKe, aA(aBHT KOTOPOTO COCTOHT H3 ARYX HGp (01 1).
O1e pudpH npepcraBAsIoT coB0 MO CYTH ABA PABHOBEPOATHHX CO-
cTofiHUsA. [TpH 3anTHCH OAHOTO ABOMYHOTO Pa3psja peaArH3yeTcs BHGOp
OAHOTO H3 ABYX BO3MOXHEX COCTOAHHH (OAHOMH K3 ABYX mutp), T. e, He-
ONPEAeACHHOCTE YMeHEITAaeTCA B ABa pasa. OTCIOAA CARAYET, YTO OAMH
ABOHUYHEIN pa3psp, HeceT RoaHdecTso HHGopMai B 1 6uT. [Tpu aToM
KOAH4eCTBO HHopManuHu B GHTAX paBHO THCAY ABOHIHEIX Pa3pAAOE.

C ApPYTO# CTOPOHEI, YHCAO pasaHYHEX HGP N, KOTOpOEe MOKHO 3a-
IMHCAThH C NOMOMIELIO ] ABOHIHHX Pa3pAAOE:

N=2

" B MexRayHapoaHO# cuacTeMe eaunul (CH) B KauecTse MHOXKATEAR
KPaTHHIX eAUHHI] HCITOAB3YeTCA Koxdduuuent 107, HanpuMep IpH
n = 3, 6, 9, COOTBETCTBEHHO B Ha3BAHHUIX 3THX EAMHHI] IPHMEHAIOTCH
AeCATHYHEIe MPUCTABKU: KHMAO, Mera, Tura. B mHgopMaruke HauGoree
ynorpeOAgeMON €AHHENEH H3MEePeHHS KOAHYeCTBa HHGOPMALHA SB-
AsfeTcs Haiim, mpudeM 1 GaiiT = 8 6uT.

IpOH3BOAHEIE EAWHHIIE UI3MEPEHHS KOANTIECTBA HHPOPMALMH CAe-
Ayiolye:
1 K6airr = 2!® 6airr= 1 024 Gaiir;
1 MGafiT = 2'° KGairr = 1 024 KGajir.

CNOCOBbL! NPEACTABNEHMS MHOOPMALIUN
ANsi BBOAA B 3BM

CoBpeMeHHEIe TEXHHYECKHE CPeACTEA HHGOPDMATH3ALHH BEINOAHA-
0T GyHROHH 06paboTRY K XpaHeHHS YHCAOBOR, TEKCTOBOM, rpaduie-
CKO#M, 3BYKOBOH H BHAEOMH(OPMALHM C IOMOIIBIC KOMIBIOTEDA. AAR




paboTH ¢ mHGOpManHe, CTOAb Pa3HOH 110 (PHU3IHMYECKO CYIIHOCTH, He-
00XOAMMO IPHBECTH ee K eaAuHOH (hopme. Bee 3TH BHARL HH(pOpMaLUR
KOAMPYHOTCA B IIOCA€AOBATEABHOCTH IAEKTPHYECKHX MMITYABCOB: €CTh
HUMOYARC —— 1, HeT HMOyARCA — 0, T.€. B ICCAGAOBATEARHOCTH HyACT B
eAuHUI. Taxoe KOAMpOBaHHe HHGOPMAaUA B KOMIEIOTEPe Ha3HBaeTcs
ABOHYHEIM KOAMPOBaHHEM, a AOTHYECKHE MOCAGAORATEARHOCTH HYACH B
CAHHHI — MAIIHHHHM S3HKOM.

Asouunoe xoguposaHue TucA0Bol HRhopMaiil JAKAIOYAeTCd B TOM,
YTO YHCAA B KOMISIOTEPE MPEACTABAGHH B BHAE IIOCACAOBATEALHOCTEH
0 1 1, nau 6uTeB. B Hataae 1980-x Ir. mporjeccophl KOMIBIOTEPOB GEIAK
8-pa3pApHLIMH, 38 OAWH TAKT palioTH Mponeccopa KOMOBIOTEP Mor 06-
pabotaTts 8§ 6uT, T. e. MaKCHMaAbHDe o0OpabaThIBaeMoe EADEe ASCATHY-
HOE YHCAOQ He MOTAO nmpeBeImaTs 11111111 B Apongnoit cucreme. Ipa
AAALHeHIITeM NOBHITEHHH Pa3pAAHOCTH IPOLeCCOPOB AD 64-paspaAHEX
BO3POCAY ¥ BeAHYMHA MaKCHMAABHOTO 4HCA3, of0pabaTRIBaeMOro 3a
OAHBH TaKT.

ABoUdROe KogupoBarile mexcmosol uRpopMauil HCOOAB3YIOT AAS
KOAMPOBaHHA KAaXAOro CHMEOAa 1 GaliT (8 ABOMUHEIX paspsAOB), ITO
MO3BOASET 3AKOAMPOBATE N = 28 = 256 pasAHuHLIX CHMBOAOB, KOTOPEIX
OORMHO OEBAET AOCTATOYHO AASL IPEACTABASHHS TEKCTOBOH HHGOpMa-
IHH: NPONKCHEE U CTPOYHHE GYKBE PYCCKOr0 M AATHHCKOFO aagaBH-
TOB, AP, 3HAKH, rpacdMdecKne CHMBOABL [IpHCBOEHHE CHMBOAY
KOHKPETHOrO ABOHYHOTO KOAA MIPOM3IBEACHO B COOTRETCTBHH C IPHHA-
TBIM COTAQIIEHHEM, 3aPHKCHPOBAHHHM B ROAOBOM TabAuIe,

B pasANYHEIX KOAHPOBKAX CAHCMY H TOMY JKe ABOHYHOMY KOAY COOT-
BETCTBYIOT PA3AHYHEIE CHMBOAERL KaoKaaa KOAHDOBRA 3AA€TCH CBOeH
cobcTBeHHOH KOAOBOM TabDAHIIRI.

B 233apavy MOAB30BATEAS HE BXOAWT PemIeHHe TpPOGACME] IEPEKOAM-
POBKH TEKCTOBEIX AOKYMeHTOB. [Ipn paSoTe B mpuAoKeHHAX Windows
OpEeAYCMoTpeHa BOAMOXKHOCTE ABTOMATHISCKOH NepeKOAUPOBKH AOKY-
MEHTOB, CO3AAHHEIX B IPHACGKeHIAX MS-DOS, IMpu paGoTe B Internet ¢
ucnoasiopannreM Gpaysepop Internet Explorer, Opera wan Google npo-
HCXOAHMT ABTOMATHYECKAs NepeROANPOBRA Weh-CTpaHHI,

[Tpu ABOMYHOM KOAUPOBAHHH TeXCTOBOH HH(pOPMAOHH KaXAQ-
MY CHMBOAY COOTBETCTBYIOT CBOS YHAKAABHASA IOCAEAOBATEABHOCTE
M3 BOCEMH HyAell H eAMHHL, CBOH YHHKAABLHHIH ABOMYHHN KOA OT
00000000 A0 11111111 {pecaTHuHBH KOA oT § A0 255).

[Teperie 33 ¥oaa (c 0 no 32) COOTBeTCTRBYIOT HE CHMBOAAM, a ollepalii-
AM (mepeBoa, CTPOKH, BBCA npofeaa U T.A.). Koam ¢ 33 no 127 apamorca
HMHTepHAIHOHAALHEIMH H COOTBETCTBYIOT CHMBOAAM AATHHCKOTO aata-
BUTA, udpaM, 3JHaKaM aprpMeTHIeCKNX ONSPANH H 3HAKAM OpemH-
HaHHA. KopaH ¢ 128 nmo 255 ABAMIOTCA HAl[HOHAARHBIMH, T.€., B HAITHO-
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HAABHEIX KOAMPOBKAX OAHOMY H TOMY JKe KOAY COOTBETCTBYIOT DasAHd-
HElIe CHMBOAHL,

B HacTog11lee BpeM® CYLIECTBYIOT NATh PA3AHYHEIX KOADBEIX TabAHI]
AA PYCCRHX GYKB, DO3TOMY TEKCTEI, COAAHHEIE B OAHOH KOAMPOBKE, HE
GYAYT aHAAOTHIHO OTOOpAKATECA B ADYTOH.

OAHHM 13 TIEPBRIX CTAHAAPTOB KOAMPOBAHKA PYCCKMX BYKB Ha KOM-
neloTepax 66iA Kop KOH-8 (Roa o6MeHa HEQOpMauei §-6HTHHIT) Ard
KOMILIOTEPOB € ONepalHOHHOH cHcreMoit UNIX.

HanbGoaee pacnpoCTpaHEHHOH SABASIETCS CTAHAAPTHAS KMPHAAHYE-
CKasd KOAHpoORKA Microsoft Windows, obosnasaemas CP1251 (CP —
Code Page — KxogoBas cmpaHuyd), KOTOPYIO MOAAEDKHBAIOT BCe
Windows-mpuaoxeHH4, paboTalolile ¢ PyCCKHM A3RIKOM.

B ¢peae onepanuoHHONH cHeTeMEl MS-DOS McOAbL3YeTCHa «askTep-
HaTHBHAS» KOAMPOBKA, B TEPMUHOACTHH (bUPME Microsoft — KopHpoB-
ka CP866.,

Aaq KomneroTepoB Macintosh pupma Apple pazpaboraaa cBoio cob-
CTBEHHYIO KOAUPOBKY PYCCKHX O6VKB (Mac),

MexayHapoAHas OpPraHU3alHa MO CTaHAAPTHAAIHH (International
Standards Organization — ISO) yTBepAMAa B KaYeCTEE CTAHAAPTA AAT
PYCCKOIO A3EIKa KOAMPOBKY, HazslraeMyto [SO 8859-5.

MexxayHapoaumnt cranaapT Unicode OTBOAMT Ha Ka’RKARNH CHMBOA
He oAHH GaiiT, a ABa, H ITOTOMY C erc IOMOIEH) MOJKHO 3aKOAHDOBATh He
256 cUMBOAOE, a N = 28 = 65 536 pasAWYHLIX CHMBOAOB, 3TY KOAHPOB-
Ky nopaepxueaeT maargopMa Microsoft Windows.

ABOuuNOe xogupopaiile rpagutecxol uicgopmayul OpeACTABAAST CO-
60l AOCTATOYHO CAOIRHBEIL NMPOLECC, HOCKOABKY TaKad HH(OpMauHa
BeCEMa paszHooOpasHa: OT IPOCTRIX YepTerXeil A0 BHAeODPHUAEMOE. OAHA-
X0 ar0bas rpathugeckas HEQOPMAITHA Ha 3KpaHe MOHHTOPA MPEACTABAA-
€TCA B BUAE H300pameH I, KOTOpae (POPMHPYETCS H3 TOYEK (ITHKCEADB).
B cayqae o6nraHOrO YepHo-Geaoro maobpaxenus (6e3 rpaaanui ceporo
IBeTa) KAKAAA TOKA KPaHa MOKET HMETh AMINE ABA COCTOAHHA — «Mep-
HaA» UAM «DeAas», T. €. AAS XPAHEHHS ee COCTOHAHMA HeobxoanM 1 6AT.

LiserHEIe H30GPA/REHHA MOTYT HMETH PasAHMYHYIO TAYOHHY I[BeTa,
OTPEASASEMYT0 YNCAOM GHTOB Ha TOUKY: 4, 8, 16, 24, Kaskakti ITBeT MOXK-
HO pPacCMaTPHBaTh KAK BO3MOJKHOE COCTOSHME TOYKH, B TOFAA o dop-
Myae N = 2! MOReT GHTH BLITHCACHO YHCAO LIBETOB, OTOOPAKACMEIX HA
3KpaHe MOHHTOPa.

Pasmep n306paKeHHA ONPEACASCTCA YHCAOM TOYEK 110 FOPH3OHTAAM
M OO BEPTHRAAM. B COBpeMEHHBIX NepPCOHAABHHX KoMmbioTepax ([1K)
OBLITHO HCTICABIYIOTCS YeThiDe OCHOBHEIX pasMepa H3olpaKeHnd, HAH
paspemarnmux coocoGHOCTeH axpaHa: 640 x 480, 800 x 600, 1024 x 768
n 1280 x 1024 ToukH.
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Tpaguveckuil pexxum Balpoga UIOOPUKEHUR HA FKPUH OTIPEACASETCH
pazpemmaloieil cecoGHOCTRIO KpaHa M rAYOHMHOMA nBeTa. [Toanasn HH-
¢opMalHg ¢ BCeX TOYKAX H300psKeHN, XPAHAIIAACA B BUACOIIAMATH,
Ha3blBaeTca SumoBoli Xxapmoil 1306paReHuR.

Ard popMHpOBaHMA Ha SKpaHe MOHMTOpPA rpadudeckoro Haotpa-
XeHHA AI0O0TO THIIa B BUAEOIIAMATH KOMITBIOTEPA ADAJKHA XPAHWTLCA
HHPOPMAIIHA ¢ KAXKAOH erc TOUKe, TAyOMHe ee npera. HeoGxoanMu
AMA 3TOrO OOBEM BHAEONAMATH PaCCUHTRIBAETCH CACAYVIOIINM afpa3oM:;

06HeM BHACOTIAMATH = UHCAQ TOYEK X FAYGUHA LBETa.

Hanpumep, ara rpatdhieckore pexxuma 800 x 600 Touek H rayGHHe
ueeTa 16 GHAT HA TOYKY TpeGyeMEri 0OBbeM BHASONAMATH GYAET paBeH
800 x 600 x 16 6uT = 7 680 000 6uT = 960 000 Gaitr = 937,5 KGaiiT.

Ipu KOMIBIOTEPHOI 06palboTRe TAK HA3BIBAEMOTO «KHBOTO BUALOR,
T.e. BHAOM300paKeHHs eCTeCTBeHHHX OOBEKTOR, NPEeACTABASIONINAX
coGol OTAGABHHE KAAPH, CMEHAIINHE ADYT ApyTa C uacToTcH 25 I,
TMPOH3IBOAUTCH ABOHYHOE KOAMPOBAHHE H 3allOMHHAHHE B BHACONAMA-
T rpacdhHueckoil HHhopManMK KakKAOro Kaapa.

ABotnHoe KogupoBaiitie 3BYKOBOL HRPOPMAtiull IO CYTH NPEACTABAA-
eT coboH ABOHIHOE KOAHPOBaHHNE HENMPepHIBHOTO 3BYKOBOTO CHTHaAA
TIOCAE ero AMCKPETH3AlWM, T.e. Mpeobpa3zoBaHHA B MOCASAOBATEAL-
HOCTb 3AEKTPHYECKHX HMITYARCOB — BHOOPOK. Bee aranmul npeoGpaso-
BAHHS 3BYKOROTO CHTHAAA B HUGPPOBOH BHA MOAPOGHO PacCMOTPEHRE B
TA. 5. TOYHOCTE MPOLEAYPH ABOHIHOTO KOAMPOBaHHA OIDEASAAETCHA
YHCAOM AMCKPETHHX 3HaueHWi, XoTOpoe MOKeT 00ecneytuTh 3RYKOBaA
CHCTeMa KOMIBIOTEPA (3BYKOBAA KApTa), B THCAOM AMCKPETHEIX BhIGO-
POK, BRITOAHEHHEIX 33 OAHY CEKYHAY.

(N KNACCNOWUKALINA TEXHWYECKUX CPEAACTB
WHPOPMATUSALVK

CoBpPeMEHHBE TEXHUYECKHE CPEACTBa HH(PpOpMaTH3alWK B obilieM
CcAy4ae MOKHO IPEACTABUTE B BUAR HH(OPMAIIMOHHO-BEUACAHTEARHO-
TO KOMIIASKCA, COAEPRalllero cCo6CTBEHHO KOMITLIOTEp € €70 OCHOBHII-
MH YCTPOHCTBaMH, @ TAKRe AONOAHHTEARHHIS, HAH NepH(epniiHEe,
yerpolictBa. KaaccnpuKanng reXHHYeCKHX CPEACTB HH(OPMATH3AMUH
TIpeACTaBAeHA Ha puc. 1.1,

K 9HCcAY OCHOBHEIX YCTPONCTE NePCOHAABHOrO KOMIILIOTEPa, paco-
AQTaloIMXCA B €ro CHCTeMHOM OAOKe, OTHOCAT MATEPHHCKYIO IIAATY,
TIpoLeccop, BHASCAAANTED (BHACOKAPTY), 3BYKOBYIO KapTy, CPEACTBA
obpaboTki BHACOCHTHAAA, OMEPATHBHYIO NaMATh, TV-TIOHep. B cH-

12



unteemsewdodbim axotiada xunoshuHxaL sunedndmacery) 'L "ond M
1

mdorvaodu-qe

‘mdoINROM-(J¢

SDINO-(TE

suromavead yoravedidue rwovm
puEYwedgocn xI9H
-waago suregodandod vangodiog
maredenue _ rdacieininy j

amunommisodyy [ |

[eaison ||
radoLEHOIN srdoddut]
e 1 | A

o

unmemdodmu
eawyodiad suHIXVdgOLO pr—
AMMOIRLRLS] [ eaLIodLIL
__ — :rdoLEVAIHERH it ]
“J0hHHEKSW-OMHLI)
AWBVON
— _ rdirenaevy] T

ﬁﬁﬁﬁﬁiéﬁﬁm
gt AR o A Bl o

_ murecnuendodun vaisYodd SHEISRHAXAL _




CTeMHOM DAOKe pacToAaraloTCs TakKe IMPHBOAH H AMCKOBOAH AASG Ha-
ROIMTEASH HH(POPMAIHH PAIAMYHEX THIIOE.

Bece pa3znooOpazHe (yHRUMH, BRINOAKSIEMEIX IepubepHiHEIMI
YCTPOHCTBAMH IPH PEINeHHH PajAHYHEX 38244, MOKHO NOAPA3ACAHTA
Ha HeCKOALKO I'PYTIN, K&K NIOKAa3aHo Ha puc. 1.1.

Yempolicmsa omoSpaxRenus (BulBoga) uHpoOpMayull CAYKAT M of-
paGoTKH BEACOHH(PODManHMKy H €€ NPEACTABACHHA AAA BHIYAABHOTO
BOCIPHATHA. 3TO NPeKAe BCEro MOHHTGPEI, HITOTOBAEHHLIe Ha Gale
INMPOKOrO CNeKTpa COBPEMEHHHX TEXHOAOTHME, B ToM gucae #U 3D-
MGHHTOPEL.

DopMipoBaHKe 00beMHEX H300paKeHHH OCYIIECTRASETCH C IOMO-
IBIC IIAGMOB BHPTYaABHONH peaAbHOCTH, 3D-04koB H 3D-MOHHTODOB
PA3AHYHOIC NMPHHOUNA ASHCTBHA, AAd pelleHHs 38789, CBA3AHHEIX C
AeMOHCTpanueif HH(poOpMalHH Ha 5KpaHe AAS GOABINON ayAMTODHH,
OPUMEHSIOT PA3AMYHEIE MPOEKTePhl. Aas obecnedeHHs B3aHMOCBSA3H
MeRAY KOMIBEOTEPOM H YCTPOHCTBOM oTOGpaKeHHA HHOPMALTAN CAY-
FRUT BEACOAAATITED, BRINCAHAIOLIAN OpeofipazoBaHue MUubpoROro Cur-
Haaa, UMpKyAHpytomero BHyTpH IIK, B aHanoroBhle 3AeKTpHUYECKHE
CHTHAAHI, NIOAABAEMEIE HA MOHHTOD. AAsi ROMOERIOTepHOl o6paboTku
CHTHAAOB TAKMX YCTPOMCTE, KaK TEACBHIMOHHHH TIOHED, BUACOMArHH-
TOHOH, BHASORaMepa, T. e. MpeocOpasopalus HX H3 aHAAOTOROH B -
POBy10 (hopMy, IPAMEHAIOT CIEIHAALHEIE CPeACTBA 00paboTRH BHALO-
CUTHAAQ, HANpHMEp BHAeGHAACTEp.

3BYKOBGR H aGKyCIMUYECKAR CUCHieMH KOMIEIOTepa obecme4HBaioT
06paloTKy H BOCIIPOKABEACHHE aVAMOHH(CpMAaLMH.

Ycmpoiicmsa BBOga uhghopMayuu OpeACTAaBATIOT CoOO0H COBOKYII-
HOCTB YCTPOKCTB YIIpaBA€HHUS H BBOAA AAHHHX. 3TH (PYHKI[HH BRITOA-
HAIOT KAABHATYPa, MBIE, AMKONCTAK. AAd BBoaa mudopManuu B [TK
1IIHPOKO IPHMeHAIOTCA CBeTOBOE Tepo, CKaHep, adpoBadt KxaMepa, Au-
rurafizep, SAeKTPOHHH DAAHILIET,

TTevamaouwjue ycmpoticmead (MIPHHTEPEL) CAYRAT AR BHBOAA HHGOD-
MAMH KAK Ha TBEPARE, KAK NPaBHUAC, GYMAKHEIE HOCHTEAHR B TeKCTOBOH
dopMe, Tak U B 06beMAHOM EHAE. [lo IpHHOUIY AeHCTEHA NPHHTEPH
BecbMa pa3HoOOpa3HH: YAADHEIS, CTPYHHBI®, AA3epHHE, CBeTOAMOA-
HBle, TEPMHUYECKNE B PAA APYTHX, PEAARSYIOLNX TOXHOAOTHH MHOTOMED-
HOH me4aTH. Aas BRIBOAA rpadrveckoil HEGopMaliMi B BUAe YepTesxeil
MCIOAR3YIOT NADTTEPH. PYHROHOHHPOBAHHE IMITYIIEX GAOKOB TAOT-
TepOB OCHOBAHC HA TeX ’Ke NPHHIWNAX, YTO M NPHHTEpPOB, a 1O KOH-
CTPYKIMH OHH HOAPAIACARIOTCS HA TAAHIIETHRHE B PYAOHHEE,

CpegcmBa meaeXxoMMyHUKAUUU TIPEAHA3HAYEHbI AAd AMCTAHIHMOH-
HOM nepeaaun nHgopManin. K HHM OTHOCATCA MeBAKepH, pasnoTeae-
(POHH, MepCOHAABHBIE TEPMHUHAAH A CIYTHHKOBOK CBA3MN, obecnedn-
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BACINHE ITEPEeAaYy 3BYKOBOH M TekcToBoi HHpopMarii. ParcHMHAL-
HEIE AlMAaPAaTh], OCYMECTBANIONHE NPOLUECcC AMCTAHIMOHHON nepeaaTn
H300paxeHHA U TEKCTA, TOAPA3ALASIOTCA Ha TepMorpadIecKie, AeK-
TporpadHIecKkne, CTPYHHEE, AalepHule, doTorpadHyecKne, JIAeKTPO-
IMMUMECKAEe H 3ASKTpOMeXaHWdecKie. MopeME B OCHOBHOM HCTIOAB-
3Y10TCH AAA oOMeHa HH$opMalHeit MesXAY KOMOBIOTEPAMY Yepes Teae-
dOHHYI0 AMHHIO M KOHCTDYKTHBHO BRITIOAHSIOTCA KAK BHEIIHHMH,
PYHROUOHHPYIOIIHMHA ABTOHOMHO, TAK H BHYTPEHHUMM, BCTPAHBASMEI-
MH B aNfaparypy.

illuporo pacnpoCTpaHeHHEIMH cpegemsdmu padombt ¢ ungpopma-
yuell Ha MBepPFhA HOCUMEARX ABASIOTCA MHOTOYHCACHHBIE YCTPOHCTBA
KONMMPOBAABHON TEXHHKH: JAeKTporpadHIecKie, TepMorpagHiecKie,
Auasorpagudeckme, ¢oTorpadHIecKHe, ASKTPOHHO-rpadHyecKne,
AAS YHHYTOXEHHS ROH(HACHITHAABHON HH(MpOPMALIHH Ha TBEPARIX HO-
CHTEASX HCIOABIYIOTCA CHEHAABHEIE YCTPONCTBA — MIPEAAEDEL.

KOHTPOMBbHEIE BOMNPOCE!

Y7o EXOQUT B COCTAB TEXHUMBCKWX CPeacTe wHhopMaTU3auun?
Y70 NPMHATO 38 EANMHULY USMBPEHWA KONW4ecTsa uHdopmaumm?
KaK koAMpyIoTCA CUMBONK TBKCTS?

B 4em pasHuua MexXay TPagULMOHHBIMY 8-5UTHBIMH KOQWPOBKEMH
1 HOBOI Kopgnpoekoi Unicode?

KBkue NnapaMeTpL! ONPEABNAIOT KAYECTED [EOWHHOID KOQMpOBaHNA
3syka?

Kakum o6pasom npou3soguTcA BOMYHDE KOOQWpOBaHwe rpadivte-
CKO# uHchopMaLm?

o o kap-~



TEXHWMECKWUE XAPAKTEPUCTUKN
COBPEMEHHbIX KOMNLIOTEPOB

2N BA)XHEWLLWE ITAMbI UCTOPUN
' BbIHVNCNWTENBHOW TEXHWKWA

Co3paHHe 3AeKTPOHHO-BHYHCAMTEALHEIX MamHH {OBM) B cepean-
He XX B. IO NpaBy OTHOCAT K YHCAY CAMHX BRIAAFOIHXCH ACCTHREHHH
B HCTODHMH YEAOBEYCCTEA. BHIYMCAMTEARHAd TeXHHKA pacHIMpHMAA HH-
TEAAEKTYAABHEE BO3MOKHOCTH YSAOBEKA H NMPEBPATHAACH B OAMH H3
pemaronmx $aKTopoB HayIHO-TEXHHIEeCKero mporpecca. [1pu sTaM ee
Pa3BHTHE HEPA3IPHBHC CBA3AHO C PAIBATHEM TEXHHKH U TEXHOAOTHAM B
PAAE NPOMEIIIAEHHHX OTPacaei.

HceTopus HCTOABICBAHHA MEXSHHYECKHMX M IOAYABTOMATHYECKHX
CPEACTB AAA apAMMETHYECKHX ONepaljHi HaCIUTHBAET He OAHO THCH-
yeaeTHe. [TepBele PEIMHCAUTEABHHE YCTPOICTBA GLIAH CO3AAHH ellle B
Apesrert I'penan. B 1642 r. ¢panuyackuit MareMaTK Baea IMackann
{1623 — 1662) cozpar MexaHudecKni apugpMoMeTp, DO3BOAHBRINH BLI-
OOAHATE 9eTHpe apudpMeTHYECKHX AeiicTBud. Hemenruii drrocod m
maTeMaTHK [oTdpua BuasrearM doH Aefibuun (1646— 1716) n3obpea
MEXaHHYECKYIO CYOTHYIO MAIIHHY, BHITOAHSICIIYIO CAOKEHHUE B YMHOMRE-
Hue, AHrardanuH Yapabs BaboHax (1792—1871) paspaCoraa KoHIen-
OO PHYHCAMTEABHON MAIIHHEL ¢ rTHOKOM ¢XeMOH MpOrpaMMHPOBAHHA
M 33aITOMHHAIOIHM YcTpoicTBoM. [IporpaMMEL BBOAMAWCE € IOMOUIRIO
nepdoKapT — KapTodeK U3 NAOTHOrO MaTepHaAa, Ha KOTOPHX nHOp-
ManMA OPeACTaBAAAACh B BHAE KOMOMHAIAHN OTBEPCTHH M XPAaHUAACh B
«CKABAEY (MAMATH) B BHAE AAHHEX H IIPOMEXKYTOYHERIX PEIYAETaTOB.
Mainna paGoTaaa OT Iapa, NPoOLECcC BHYHCACHMH OBIA ABTOMATAZHPO-
BaH, a pe3yALTaTH pacyeTa B BHAE TaOAHIL pacIeYaTHBAaANCE.

B 1878 r. pycCRui MaTeMaTHK 1 MeXaHAR [TadbryTai AbBoBHY YelH-
mep {1821 —1894) co3pair CYMMHPYIOIIHMI anmapaTr ¢ HempepblBHOH
nepeaadei AECATKOR, a B 1881 r. — npuCTapKy K HEMY AAS YMHOREHHA
H ABAEHHS.
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Hemenruit aMurpanT I'epman Xoarepur (1860—1929) zamarenTo-
BaA 3AEKTPOMEXaHHYECKYK) «MAIINHY AAA ITepelHCcH HaceAeHHdw, MC-
TOAB3YIOINYIO AAA BBOAA AAHHHIX TephoKapTH. MalllnHa YyIOpaBAsAACh
JAGKTPHUYECKHMH HMITyALCaAMH, BOSHHKAIONIHMHE IPH 3aMEIKAHHH IAEK-
TpHUecKOH 1jelll Yepes3 OTBEPCTHS B nepdoKapTe.

Han6Goaee cTpeMHTEARHEIM B TOCAGAOBATRALHEIM PA3IBUTHEM M BHe-
ApPEHHEM BHYACAHTEABHEIX YCTPOHCTB O3HaMEHOBAAACH NIEPBas IIOAC-
suHa XX B. Bo3aMOXHOCTE CO3MAHMA YHHBEPCAABHON BEIMHCAHTEARHOMH
MalIEHE c0OCHOBAA AHTAMVICKHIA MaTeMaTHK AraH MarucoH TeiopHET
{1912—1954).

B 1938 r. remenkuii nExReHep KoHpap, 3yce HIrOTOBEA MAKET MEXaHH-
YeCKoH NporpaMMHpyeMoii g popoil MATIHHE Z-1, B cOCTape KOTOpO#
ORIAA RAABHATYDA AAS BBOAA AAHHHIX ¢ nepdorapr B 6a0K namarn. [TpH
CO3ZAAHMY 3TOM MAIIMHH BepBEIe B MHPE HCHOOALIOBAHA MPEAACIKEHHAN
4BTOPOM ABOMYHAN CHCTEMAa CHHCAEHHA H TePMHH ¥MAIIHHHGE CAGBOY.

B 1943 r. amepukanel l'opapa DfKeH Ha OCHOBE YK€ CO3AAHHEX K
3TOMY BpeMeHH 3AeKTPOMEeXaHHYeCKHX peAe CKOHCTPYMPOBaA U HIro-
TOBHA Ha OAHOM H3 NpeaAnpHATHH PupMH IBM BHOHCAHTEALHYIO Ma-
IIHHY, Ha3BaHHYIo «Mapx-1»,

TlpuMeReHAS JIACKTPOHHEX AAMIT NIPH COSAAHHUH NTePBHX BHYHCAH-
TeALHLIX MAIlMH CIIOCOGCTROBAAD IpoTPeccy B 3T obGaacTi. B 1946 .
B CIIIA rpynnoi conenuaAMCTOB MO/ PYKOBOACTEOM AXoHa Mouau u
[Npecnepa 3xepra GHAA COZAAHA NEPBas BRIYHCANTEARHAS MAlIMHA Ha
OCHOBEe 3IAeKTPOHHREX AaMmIn, HaseaHHag ENIAC (Electronic
Numerical Integrator and Computer — 3A€KTPOHHEIN YHCAOBOH MHTe-
rpaTop H BHYNCANTEAR), OpeAHASHAYSHHAA AAd GaAAMCTHYECKHX pac-
49eTOB. AAA BHIIOAHEHHS APYTHX BHUYHCACHHI TpeGORAAOCEH TpaKTHYS-
CKH 3aHOBO NIepeCTPaHBaTE MAUIHHY.

B 1949 r. 6HA CO3AAH KOMILIOTED, B XOTOPOM HANIAM BOIAOLICHHE
NPHHLKBIH OOCTPOSHHA AOTHYECKOH CXeME! EBIMHCAHTEABHOH MAIIHHE]
BBIAAIOUIErOCa MaTeMaTHKA AsKoHa ¢or Helimana (1903 —1957). Dra
MalllHHA HMEeAd BO3MOJKHOCTb HCIIOAB30BATH FHOKYIO 3aCMHHAEMYED
NMpOrpaMMy, KOTODPYI0 MOKHO OHlAC ORI M3MEHATS, He [OepecTpauBas
BCEH MallHHEI,

KoMneioTepH Ha 3AeKTPOHHEIX AAMIIaX OLIAM POMO3AKHME B CTOH-
AH OYEHE AOPOT'0, HOSTOMY OBIAN AOCTYITHH TOALKGC KPYIIHBIM KOMITaHH-
SIM ¥ YIPesKACHHAM.

HaobpereHue B 1948 . TPAH3HCTOPOB, 3aMEHHMBIIMX B KOM-
NEBIOTEPAX 3ASKTPOHHBIE AAMIIEI, DA3BHTHE TEXHOAOTHH HX MAcCOBOTO
MPOU3BOACTBA CHOCOGCTROBAAM B 1350-X IT. CyIIeCTBEHHOMY YCOBEp-
LIEHCTBOBAHMIO, YMEHEBIUICHNIO pa3MePOB KOMNLIOTEPOB H CHHAKCHHIC
X CTOUMOCTH,

17



B 1952 r. ¢upMa IBM BHIIyCTHMAA CBOH MEPBHHA IPOMBILIACHHEIH
3AEKTPOoHHHH KoMikioTep [BM 701, koTophii npeacTaBAdA COOOH CHH-
XpoHHYI0 3BM mapasAreAbHOTO AelcTEMA, COAepXamyo 4000 3aex-
TPOHHEIX AaMI ¥ 12 000 repMaHHeBHX AMOAOB. A B 1956 r. IBM npea-
AOXCHAA MepPBHIET KOMIBIOTED ¢ HAKONUTeASM HH(OPMALIMY Ha MATHHAT-
HBIX AMCKAX.

CACAYIOIIUI INAT TI0 ITYTH MHBHATIOPHIALNY H COBEPIIeHCTBOBAHHA
KOMIOBIOTEPOB OBIA CBAZaH ¢ H200pDeTeHHeM HHTEerpaAbLHHX
cxeM. B 1959r, PoGept Hofic, BIOCASACTENH OCHOBaTEAL GHPMH Intel,
IPepAOKHA COIAABATE Ha OAHOI NMAACTHHE KaK CaMH TPaH3HCTOPHL, TaK
H BCe COSAMHEHHS MEeXAY HUMH, TaK Ha3kIBaeMble UHMErpaAbHbie cxe-
MB, AN yunil., [1epBHi KOMOEIOTEP HA MHTETPAABHEIX CXeMAax BHIIY-
crina B 1968 r. dopma Burroughs. B 1970 r, KoHCTpyKropH GHpMH Intel
CO33AAW HHTETPAABHYIO CXEMY, AHAAOTMIHYH0 IO CBOHM QYHKIHAM
LeHTPaABHOMY npoleccopy Goaswoii 3BM, nepsriii MUKponpoLeccop,
KOTOpHIt ORIA cOCOOeH OAHOBpeMeHHO 00pabaThIBATL TOABKO 4 GHT
uH(popManun. Ha Gaae Intel-8080 B 1975 r. 6HA COZAAH NEPBRIH KOM-
MepYecKn pacnpocTpaHaeMElll KOMIOBIOTep «Aavraup 8800» ¢ omepa-
THBHO NaMATHIO 256 GailT, ellle He YKOMILAEKTOBAHHEIN KAABHATYPOIH H
MOHHTOPOM, [TOMYAIPHOCTE MePCOHAALHEI KOMIBIOTEP «AAETAHP? MO~
Ayaua Baaroaapda roMy, 1o Iloa AaseH u Buana leitre (6yayiue ocHoBa-
TeAaM HpMEL Microsoft) coaparm AAA HEro MHTePOpPeTATOP A3HKa Basic,
YTO MOZBOAHMAO ITOAB3OBATEAAM AOCTATOUHO MPOCTC OOIATRECA C KOMIIBIO-
TepoM., KOMIOEIOTEPH CTAAH MPOAABATECH Y2Ke B IOAHON KOMIIACKTALNH,
C KAGBHATYPOH M MOHHTOPOM, CIIPCC Ha HAX YBeAHIHUBAACH eJKeTOAHO,

B 1979 r. dhupma IBM (Infernational Business Machine Corporation)
BHIINAA Ha PHHOK [IEPCOHAABHHX KOMIIBIOTEPOE, B KauecTBe OCHOBHOTO
MHKpOTPOLeccopa KOMILIoTepa Oria BHIOpan HoBeHINMI Toraa 16-pas-
PAAHRIN MERponponeccop Intel-8088 ¢ emrxocThio mamaru 1 MGa#T,
GRIAM MCIIOAE30BAHL KOMIAEKTYIOIIME PazAHYHEY (PHDM, a IporpaMM-
Hoe obecneverHre Gnia0 DOpydeHO paspaboTare ToTAd HeGoAsmOH up-
Me Microsoft. B aBrycte 1981 r. cocrosiaacs o(bUI{HAARHAS TPe3eHTALLHA
HOBOTO KOMIOBICTEPa NoA HassaHuweM IBM PC, xoTophnit GricTpo 3aHIA
BEAYIIee MeCTC Ha pHHEE, CTaP CTAHAAPTOM IMEePCOHAALHOID KOMIILIO-
Tepa, Cellyac KOMIOEIOTephl, COBMecTHMEIe ¢ IBM PC, cocramasior Go-
Aee 90 % BCeX MPOH3BOAMMEIX B MHPE IEPCOHAABHHX KOMIIBIOTEPOE.

IonyAapHOCTE KoMnEKTepoB IBM PC 3akaicuaercs B TOM, 4TO QuUp-
ma IBM npu pa3spaGoTRe PYKOBOACTBOBAAACE NPUHUUROM OMKXPHMOL
apXumexXmyphl, T.e. N3HATAALHO CABAAAA KOMIIBEIOTED He €AMHEIM He-
PayEeMHEM YCTPORCTBOM, a4 00eCeTHAa BOIMOKHOCTE e€ro COOPKH H3
He3aBHCHMMO H3TOTOBAGHHEIX 4acredi, NpHYeM METOAHW CONPAKGHHA
yeTpoiicTe ¢ KoMobiorepoM IBM PC GriAm AOCTYIHE BCeM.
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[loa apxumexmypoil 3BM noHUMaeTca COROKYTIHOCTE OOITUX IPHH-
LIMIIOB OPraHy3alliH annapaTHC-OpPOrpaMMHEIX CPRACTB H HX XapaKre-
PHCTHEK, ONpeAeAqIONiad PYHKIMOHAABHEE BOSMOXKHOCTH JBM npn
pellleHHH COOTBRTCTBYIOIIEX KAACCOE 3aaad. Apxurekrypa 3BM oxsa-
THBAET WHPOKHUHA KPYT NpofieM, CRA3AHHAIX ¢ NOCTPOCHHEM KOMIACKCA
anmnapaTrHEX H NPOTPAMMHEIX CPEACTB M YIWTHIBRIOIIHX TakKe (PaKTOPH,
KaK CTOMMOCTE, Chepa npHuMeHeHNS, QYHKIMOHAALHEE BOSMOXKHOCTH,
yA00CTBO 2KCILAYaTalMH, OpUYeM OAHHMM H3 TAABHEIX KOMOOHEHTOB ap-
XMTEKTYPH BHCTYIAIOT AMMAPATHRES CPEACTBA. APXUTeKTypa peraa-
MEHTHUPYET He BCE CBA3H COCTABHHX JacTel BHYHCAHTEABHOTO CPEA-
CTBa, @ HauGoAee BASKHEIE, HY;KHEE AT Goree 3 heKTHRHOTO HCTIOAR-
30BAHHUA. APXHTEKTYPY BHYMCAHTEABHOTO CPEACTBA CAGAYET OTAHYATE
OT ero CTPYKTYPHL

Cmpykmyp BHIUCAMTEABHOTO CPEACTRA OTIPEASASIET €r0 KOHKPET-
HHI COCTaB Ha HEeKOTOPOM VPOBHE AETAAH3ALMH (YyCTPOMCTRa, GAOKH,
Y3AEL M T. A.) M OTTHCHBAET CBS3H BHYTPH CHCTEME,

B ¢cOOTBeTCTEUM ¢ OPHHIJHIIOM OTKPLITON apXUTEKTYpPH Ha OCHOE-
Hoit 3AeKTpPOHHOCH nAaTe XxoMIeOTepa IBM PC — cucmemnod, uan ma-
mepuHckolf, — pasMellleHH TOABKO Te GAOKH, KOTOpPHE OCYIIECTBASIOT
0o0paboTKy HHpopMaluK (BRYHCAeHNS). CXeMLEl, YIIPABAAIQIIHE BCRMUA
OCTAABHEIMH ({epidepUNELHMHA) YCTPOUCTBAMH KOMIIBIOTEPA — MOHH-
TOPOM, AHCKAMM, MPHHTEPOM, PEAAMIOBAHE HA OTAGABHEIX IAATAX
(KoHTpOAAEDaX}, KOTOPHE BCTABAAIOTCA B CTAHAAPTHBIE PA3beMHl Ha
CHCTeMHO NAaTe — caombi. K 3THM 3AEKTPOHHEIM CXeMaM IOABOAMTCH
SAEKTPONMHUTAHUE U3 eAMHOTO OAOKA MHTAHMS, a AAA YAODCTBA U HApeX-
HOCTH BCE 3TC 3aKAICUAETCH B o0l XopIyc — cucmeMuhniii oaox. OT-
KPBITOCTE APXHTEKTYPHL 3aKAIOY3deTca B TOM, 4To aad IBM PC-
COBMECTHMEIX KOMOLIOTEPOB BCe CHeNU(PHKAIIMHA BlaMMOASHCTBHA
BHEIIHHX YCTPOWUCTE ¢ KOHTPOAAEPAMH, KOHTPOAAEPOB C CHCTEMHOH
MAATOH (INMHOH) AOCTYIHEL

YCTPONCTBO W NPVHLMN AERCTBUS 9BM

Ha pasHHEX sTanax pa’BHTHA TEXHHKH H TEXHOAOTHH ORAM IIPHHSTH
Pa3AMYHEES Ha3BAHHA AAS KOMTIBIOTEPOB: APA(PMEeTHIECKO-AOTHIeCKOE
yerpoiicteo (AAY), nporpaMMHpyeMoe 3AeKTPOHHO-BEHYHCAHTEALHCE
yerpoiicteo (TI3BM mau 3BM), BRHYHCAUTEARHAA MAITMHA, KOMILIO-
Tep.

QOCHOBHEEe NPMHIMNE OOCTPOSHMA AOTHYSCKON CXeMBl BLIYHCAH-
TeAbHO MAIMHBI, H3AOKEHHHE BRHAACIIMMCA MATEMATHKOM AJKOHOM
¢on Heitmanom, Kaaccudeckana apxurexrypa JBM, mocrpoeHHad mo
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Ycrpoiicreo
f = BHIEOAS

[
OnepaTHEHOE 3ATOMHHAIOHIEE
yecrpoitcTeo (O3Y)

Puc. 2.1, Apxutextypa 3BM, peanuayiowan npuHuMnel God Heimeana:
——s- HAMPAENEHWE NOTOKOE MHPOPMALIMK, - — = «» HSNPABNEHWE YNPEENFAHALIMX CHTHS-
NOB OT NPOLECCopa K yanam 3BM

npuHouny ¢oH HeifiMaza ((poH-HeliMaHOBCKAd apXHTEKTYpa), peaAl-
30BaHHAA P BRIMHCAHTEABHHX MANIHHAX NIePROTQ H BTOPOTO NOKOACHHIA,
NPEACTABAEHA Ha PHC. 2.1 H COAEPFKHT CASAYIOMNE OCHOBHBIE GAOKH:

B gpugMemuuecKko-Aorudecxoe ycmpoiicmeo {ANY), BREITOAHS-
mee apugMeTHYECKNE H AOTHYECKUE OIIEPAITHH;

»  ycmpolicmBo ynpasAeRuA (YY)}, KOTOpOoe OPraHu3yer Ipo-
mecc BLINOAHEHHS TIPOrpaMm;

B BHeWHee 3anoMunAowee ycmpoucmso (B3Y), uan namame,
AAfl XpaHeHHS IPOrpaMM U AAHHEIX;

¥ OREepaMUBHOE IGROMURQIOUIee yempoiicmso (O3Y);

B yempoiicinBa 880ga u BubBoga uAgopmayuu (YBB).

BHemHAa naMITh OTAMYAeTCH OT YCTPOLCTB BECAA H BEIBOAA TEM, UTO
AAHHEEe B Hee 3aHOCATCHA B BHAS YACDHOM KOMIIBIOTEPY, HO HEAOCTYN-
HCM MM HENOCPEACTBEHHOIO BOCHPHATHS 9eA0BeKoM. Hanpumep, Ha-
KOOHTEeAL HA MATHHTHEIX AMCKAX OTHOCHTCS K BHellHeH TaMATH,
YCTpOHCTBOM BBOAA ABAAETCA FKAABHMATYDA, 4 MOHHTOP H NPHHTED —
ycTpoiicTea EMEOAQ. [TpiiueM, eCAH MOHMTOP MOKHO OTHECTH K YCTPOH-
CTBAM OTOSPAKeHHA NMHPOPMAITNH, TO TPUHTEP — THIMYHOS NEYATAI0-
Imjee yCTPORCTERO.

BaaumoaeficTBHEe OCHOBHEIX YCTPOHCTE KOMNBIOTEPA PeaAt3yeTes B
COOTBETCTBHMH CO CAEAVIONIel NMOCAGADBATEABHOCTHIO. B HaMATL KOM-
OBLIOTEPa BROAHTCA IHPOTPAMMAE ¢ MOMOIILIO KAKOTO-AHOO BHEMIHErO
ycrpodicrea. [TaMATE KOMIIBIOTEPa COCTOHT H3 HEKOTOPOI'O KOAMYECTBa
NpOHYMepPOBAHHREIX g4eeK, B Kawaoll Auelike MOTYT HAXOAMTECH UAHM
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oOpabaTHBaeMEle AAHHEIEe, AR HHCTDYKIIMHE nporpaMM. HoMep (aapec)
odepepAHOH guelKH NaMATH, B3 KOTOPOIl GYAET H3BAeUEeHA CAEAYIOIIAd
KOMAaHAA OPOrPaAMMEL, YKAIRIBAETCA CICHAALHEIM YCTPORCTROM — (4YeT-
YUKOM KOMAHA B YV,

YcTpoMCTEO YIIPABACHHSA CUHTHRACT COACPKHMOE SISk MaMATH,
TAe HAXOAMTCA NepBasd HECTPYRIHA (KoMaHAa) NpOorpaMMEL, ¥ OPraHH3y-
eT ee BHIMOAHEAHRE. KaK OpaBHAO, MocAe BLHITOAHEHHS OAHON KOMaHAR
YCTPOMCTEO YyIPABACHHS HAYHHAET BRINOAHATE KOMAHAY U3 A4€iiKy na-
MATH, KOoTOpas HAXOAUTCS HelIOCPEACTBEHHO 3a guelikoil, rae coaep-
FKUTCA TOABKD UTO BHIIOAHEHHAA KOMAHAJ.

Yinpasagouiee ycTpo#CTEC BHNOAHAET MHCTPYRKIIHH TPOTPAMMEI 4B~
TOMATHYSCKHM M MOXeT 0OMeHHpaThes HRMDOpManHel ¢ ONePATHBHEIM
3ANOMHHAKITHM YCTPOMCTBOM H BHEMTHUMH YCTPOHCTBAMH KOMIIBIOTE-
pa. TTOCKOABKY BHEIMIHMe YCTPOHCTEa padoTaroT 3HAYHTEALHO MEAACH-
Hee, 4eM OCTAABHBIE YaCTH KOMILIOTEpa, YIpaBAAIOLlee YCTPOHCTBO
MOXeT OpHOCTAHARAMBATE BHIIOAHEHHe NPOTPAMME AQ 3aBepilleHHs
oIlepallHi BEOAA-BRIEOAA. Bee pesyAETaTH BEIMOAHEHHOH NpOrpaMMH
AOAKHH OHTE €10 BRIBEACHH Ha BHeMIHHE YCTPOMCTBA KOMIILIOTEPa, NO-
CAE Yero KOMIBIOTEp HePeXOAHT K ORHARHHMIO KaKHMX-AMOO CHTHAaAOB
BHENIHUX YCTPOMHCTB.

CxeMa ycTPoHCTBA COBPEMEHHHX KOMILITEPOB HECKOABKO OTAHYA-
eTca OT IpUBeAeHHON paHee. HanpuMep, apudMeTHYecKe-AOrHIecKoe
YCTPOHCTBO K YCTPOMCTEO YIPABACHHA 00 heAUHEHB B AHHCE YCTPOI-
CTBO — yenmpaabiitii npoyeccop — CPU (Central Processing Unit).

TMoseaerne IBM TpeTrero norkoAeHNA OEIAC OBYCAOBASHO NEpPExo-
AOM OT TPAH3HUCTOPOR K HHTErPAALHEIM MEKpOCXeMaM. B HHUX He TOABKO
GBAH IHAYHTEABHO YMEHEIISHE! pa3Mephl 6a30BHX (IYHKIHOHAAFHEIX
Y3AO0B, HO U IOSBHAACE BO3MOJKHOCTE CYIIECTREHHO MOBKICHTE ORICTPO-
AeHcTBHE nponeccopa. [Ipy 3TOM BOZHHEAC OPOTHBOPETHE MEKAY BEI-
COKOH CKOPOCTEIO 0OMeHa MHdopManuell BHyTpH DBM ¥ MepreHHOH
paborolt yCTpOMCTE BBOAA-BHIBOAQ. Pemtenme 3To# mpobaeME GHAO
HAMAEHO IOCPEACTBOM OCBODOIKASHHA HEHTPAALHOTO Ipolleccopa oT
thyEROE 00MeHa B TepeAAdH HX CeMHAABHRIM IACKTPOHHEIM CXEMaM
ynpaBAeHHs paGoToH BHEITHHX yCTPoHCTE. TakHe CXeMEl AIMEAH Pa3AHY-
HEle HAZPAHUA: KAHAAR ODMeHa, NPOLeCcCOPH BBOAA-BHIROAA, Mepude-
priiHEIEe NPOIECCODH, HO B IICCAGAHEe BPeMs BCE dallle HCIOAB3YETCH
TEPMHH «KOHTPOAACD BHEITHETO YCTROMCTRAY, MAHM «KOHTPOAACDY,

KoHTpoAAeD MOXKHC NPEACTABHTL KakK CHelHaAH3HpPOBAHHHNH IIDO-
oeccop, YNPABAMIOMHA paloToH Karoro-AuGo BHEITHEro yCTpoiHcTBa
IO CHel[HAABHEIM BCTPOSHHEIM nporpaMMaM o6MeRa. Hanmpumep, KoH-
TPOAAED AHCKOBOAA (HAKOMHMTEAA HAa MMOKHUX MAarHHTHRIX AMCKAX) 00e-
COEeYHBAeT MO3AIMOHHPOBAHHE TOAOBKH, YTEHWE HAM 3aNHCE AHGOP-
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MaIuH. Pe3yALTaTH BRIIOAHEHIA KaJKAOH onlepalHi 3aHOCATCA BO BHY-
TPEHHHE PEerACTPH HaMATH KOHTPOAASDA H MOTYT OHTRE B AaALHENIIEM
npounrraiel CPU — nerTpassiEmm nponeccoponm. CPU B CBOIO o9epear
BHIAAST 34A@HHE Ha BHIIOAHEHHE KOHTPOAAEDY. AaanHeHmH# oOMeH
uHGOpManHel MOXeT OPOUCXOAHTE QA PYKOBOACTBOM KOHTDPOAASDA,
Gea yyactua CPU. Haauude TaRMX HHTEAACKTYAARHEIX KOHTPOAASDOB
BHEIIHHX YCTPOHCTB CTaAC BAKHOH OTAMIHTEeAEHON yepTol DBM Tpe-
THETO U 9eTBepToro NoroAeHUH. 11TuaRad apxurekTypa 9BM, copepka-
mefl HHTEeAAeKTYaAbHEE KOHTpoAAepH (K), mpeacraBaeHa Ha pHC. 2.2,
AAsl CBA3H MeXXAY OTAGARHEIMH (PYHKIMOHAARHEIMH yaaaMu IBM uc-
NOAR3yeTcA O0I{ad MATUCTPaAER — IMWHA, COCTOAMANA U3 TPeX JacTei:
IIMHE AAHHEIX, IO KOTOPCH HepejaeTca HEQOPMAITHA, IIHHEL aApeca,
ONPEACARIONIEH, KYAA IEPEeAAIOTCA AAHHEIE, H INHHEI YTPABACHHAS, Dery-
ARpyIOmeii nponecc obMeHa HHGOpPMAIHelA.

CaeayeT CTMETHTE, YTO B HEKOTOPHIX MOAGARX KOMIOEKITEPOE ITHHE
AAQHHEIX 1 ajpeca oObeAHHEHH: Ha IMHY CHa4YaAa BEICTABASTETCS aApec,
a noToM paHAEE. CHTHAAK 10 MIMHEe YIIPABACHHA ONMPEABAHKIT, AAA Ka-
KOH IeAH HCHOAB3YETCH ITHHA B KA/RABI ROHKPETHH it MOMEHT.

Takrasi OTKPEITOCTE ApXHTeKTYpH 3BM MO3BOASET DOABIOBATEAIO
CBeOCAHO BHIOMPATE COCTAE BHEHIHHX YCTPOMCTE, T.€. KOH(HATYPHPO-
BATE KOMOERIOTED.

PaccmorpnM dyHEOUH OCHOBHEIX B BepHGEPUIHHX YCTPONCTB CO-
BpeMeHHOTC KOMNEOTepa (pHc. 2.3).

Ipouyeccop, HAH MUKDONPOUEccop, ABAACTCA OCHOBHHM YCTpO#H-
cTBoM 2BM u npeacrapadeT coboif pYHKUHOHAABHO 3aKOHYeHHOE
YCTPOHCTBO o0paGoTke nadepManmy. OH NpeARasHAYeH AAS BEIIOA-
HeHUA BRIYMCA€HHI MO XpaHAWielicd B 3allOMHHAIOIIeM YcTpolHcTee

Pwuc. 2.2. LLIudHan apaurextypa 3BM
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nporpaMMe H oOecOedeHus ofuero ynpapaeHua IBM. BrcTpoaeii-
CcTBHE DBM E 3HAUWTEARHOH Mepe ONpeAeAseTCa CKOPOCThIC paboThl
npomeccopa.

TTamams 3BM copepxEuT 06paGaTHBaeMEIe AAHHHE U BRITOAHAEMEIS
OpOrpaMMH, DOCTYHAIOIIHE Yepes YCTPOMCTEO BROAA-BHIBOAA, [TaMaTs
npeacTaBaseT COBOH CAOKHYIO CTPYKTYPY, HOCTPOEHHYIO [0 HepapXH-
YecKoMYy NPHHI{AITY, COCTOAINYIO H3 3anNOMUHAIONIMX YCTPONUCTE pas-
AHIHHX THNOE. (DYHKIHOHAABHO OHA OOAPA3AEASeTCH HA ABE JaCTH —
BHYTPEHHIOIO H BHEITHIOHO.

BrympeHnaa naMamb — 3TC 3aNIOMHHAOIIEE YCTPOHCTBO, HANps-
MYIO CBSI3aHHOE C HPOLeCCOPOM H IPeAHA3HAYEHHOR AASI XDAHEHHS BH-
MOAHAEMEIX MPOrpaMM H AQHHHX, HEMOCPEACTBEHHO YIACTBYIOLIMX B
BHuUNcAeHuax. OfpallleHHe K BHyTpeHHell naMaru IBM ocymecrsan-
€TCA € BEICOKHM ORICTPOAEHCTBHEM, HO OHA HMEET OrpaHNYeHHLIH 06L-
€M, ONnpeAeAseMBId cUCTeMOH appecalli MAIHHBL. BHYTpeHHAs na-
MATh, B CBOIO OUePeAD, MOAPASASATETCH HA MOCTOAHHYIC {[13Y) H onepa-
THEHYIO (O3Y) naMaTh.

Iocmonnnas namams obecleyHBaeT XPaHEeHHe H BHAAYY
uHpopMamuy. COAEPEHMOe NOCTOSHHOMN NaMATH 3alOAHAETCA OPH H3-
roToeAeHUH 3BM H He DOAAKMT H3IMEHEHHIO B OGHYHEIX YCAOBRIX HRC-
nayatauud. B nocroAHAOH NaMATH XPaHATCA HacTo HCIOAB3IYeMES
(YHUBepDCAALHEIC) MPOTPAMMEI H AAHHEIS: HEKOTOPHE MPOrpaMME! Ome-
PanuOHHOH CHCTEMH, NPCTPAMME! TECTHPCBaHHA 060pyAOBaHHA JBM
U Ap. IIpH BHKAIOYCHHH MUTAHUS COASPKMMOEe MOCTOAHHOH MaMATH Co-
xpaaseTca. TakoH BHA maMATH HazsiBaeTc ROM (Read Only Memory —
namams MOALKC gAs wmenun), uan I3V (nocmoannoe 3anoMuRawuiee
ycmpoticmeo). 3HAUMTEABHAA YacTh NpOTpPaMM, Xpardumxca B ROM,
CBA3aHA ¢ OGCAYXHBAHHEM BBOAA-BEIBOAQ, TOSTOMY ITY MAMATE HA3H-
pator ROM BIOS (Basic Input-Output System — GazoBanr cucmeMa
BBOGQ-BbIBOGa).

OnepainuBraR NAMARL, IO 0GEEMY COCTABAAIONAA GOABITYIO YaCTE
BHYTPEHHEH IAMATH, CAY2KHTAAG OpPHeMa, XpaHeHHUA H BHAA-
u H HHGQOpManHH, [1pH BHKAIOYEHHH IHTAHHA COAEPAHMOE OTIePATHE-
HOM NMAMATH TepseTcd. 3Ta NaMATE HA3LIBAGTCA «ONEepATHBHAaA», No-
CKOABKY paboTaer oyeHb GHCTPO, TAK YTC NpONeccopy NPaKTHIeCKH He
TNPHXOAMTCH JRAATE NPH YTEHHH AAHHHIX M3 NAMATH HAH JAIHCH B Hee,
OneparnpHas naMaTs oGosHataercds RAM (Random Access Memory —
namame ¢ NPOUSBOALHMM gocmynoM). OObeM YCTAHOBAGHHOH B KOM-
NEIOTEPe ONMEPATHBHOH MaMATH ONPEAEARET, ¢ KAKHMM pOTPaMMHEIM
oGecneyeHHeM MOXXHO Ha HeM pabotaTh, [TpH HeAOCTaTOMHOM obbeMe
ONMepaTHBHON MaMATH MHOrMe nporpamMMel AuGo He Gyayr paboraTs,
anGo 6yayT paboTaTh KpaliHe MeAACHHO.
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Ksw-namams — CBepXSHICTPOACHCTRYIOIAS OAMATE, O0eCOEYHBAI0-
I YCROPeHHUE ACCTYIIA K ONIePATHEHOH TAMATH Ha BHICTPOASHCTBYIO-
LMX KOMOEIOTepax. OHA pacloAATacTCH ¥MERAY? MHKDONPOLecCopoM
¥ CIIEPATHBHOI NIAMATERIO M XPAHWT KOMMH HaUGOAEE YaCTO HCIOABIYe-
MLIX YYaCTKOB OmepaTHBHOM maMaTH. IIpn oSpameHHu MHKponpoiec-
COpa K NaMATH CHAYAAA NPOHIBOAMTCH NOHCK AAHHHX B K3II-MaMATH.
INocKOAEKY BpeMs AOCTYNA K K3LI-MAMATH B HECKOABRKO pa3 MeHsINe,
yeM K OORMYHOH NaMATH, 2 B GOABIIMHCTEE CAy4aeR HeOOXOAHMMEBIE MH-
KpONpoIeccopy AAHHEIE YKe COAepAaTca B K3UI-IAMATH, CPEAHee Bpe-
MA AOCTYTIA K HAMATH YMEHELIAeTCs.

CMOS- — YYACTOK IAaMATH AAS XpaHeHHs TapaMeTpos KoHGK-
rypaiHy KOMOLICTepa, Ha3KBaeMEIH TAK B CBA3H C TeM, ITO 3Ta NaMATh
OOHVYHO BEINOAHSETCA MO TeXHOAOTHH CMOS, ob6aaparomell HR3EHM
suepromnoTpetacHueM. CopepxumMoe CMOS-RAM He HaMeHSeTCH Npk
BEIKAIO%€HHHA SASKTPOIMMHTAHHA KOMITLEOTEPA, JTa NaMATDH PACIICGAATAST-
Cs1 Ha KOHTpoAepe nepHgepHH, AAA JASKTDOIHTAHN KOTOPOTD MCIOAR-
3YIOTCA CHEIHAABHHE aKKyMyAATODE. AAf H3MEHEHHMS NApaAMEeTPOB
KoHduUrypanux KoMnsioTepa B BIOS copepaRuTCA IporpaMMa HacTpodi-
KH KOR(bHrypannn KCMIEIOTepa Setup.

Bugeonamams B IBM PC-COBMECTHMEIX KOMOLIOTEDAX — [IAMATh,
HCOOAB3YEMAs AASI XPAHEHHA HAoGpaskeHHs1, BHIBOAMMOTO Ha IKPaH MO-
HHTOpa. 2Ta NaMATh OOHYHO BXOAHMT B COCTAaP BHAESOKOHTPOAAEDA —
3AEKTPOHHOM CXEMBI, YIPaBASIONIEH BEIBOACM H300DaXKEHUs Ha KpaH
MOHHTOpA.

Breunas namams (B3Y) npeaHasHageHa AAA pasMemeH s GOABIINX
obreMoB nHEpOpMalAH K 00MeHa 10 C ONepPaTHBHON NaMATEIC AAA 110~
CTpOeHNs BHemHe#H DaMITH HCITOABIYIOT SHePrOHelaBHCHMEe HOCHTe-
AHM rHOpMAIHE (AHCKH H ACHTH), KOTOPLIE ABAAIOTCH NePEeHOCHBIMH.
EMKOCTE 3TOH MAMATH NPaKTUYeCKH He HMeaT OrpaHHYeHHH, a aad o6~
paieHnd K Heit Tpebyerca Goablue BpeMeHH, Y€M K BHyTpeEHelt, B3Y
o OpHHUHIIAM QPYHKIMOHHPOBAHHA IMOADAIABAAIOTCA Ha YCTPOMCTBa
IPAMOTC ACCTYNIA (HAROTIHTEAR HA MArHATHHX H ONTHYECKIY AMCKAX) H
YCTpPOICTBA NOCAGAOBATEABHOTC AOCTYTIA (HAKOIIHTEAM Ha MArHHTHLIX
AeHTax), YCTpo#cTBA NPAMOTO AQCTYyNa 0o0AaAarOT GOABIITHM
OLICTPOAEHCTBHEM, MOTOMY OHA ABATIOTCA OCHOBHLIMH BHEITHAMH 3a-
MOMHHAIIMUMK YCTpOHCTBAMY, IOCTOSHHO HCOOABIYEMEIMH B IpOllec-
ce QYHROHOHHPOBAHHA KOMNBIOTEPd, YCTPpOHCTBAd NOCAEAOBA-
TEARBHOTO AOCTYOAa HCIOABIYIOTCA B OCHOBHOM AAR AANTEABHOTO
XpaHeHHa WHPOPMALHH,

Yempoticmea saoga-patBoga (YBB) cayxaT aaa ofecnesenus obuie-
HUA nOoAR3oBareas ¢ 3BM H orHocarca K nepHdepuitHEIM, MAY BHEII-
HHM, YCTPOHCTBaM.
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Morumop DpHHEMaeT HIOOpAKEHHe OT CUCTeMHOro GaokKa. Ero
3KPaH SBASETCA paGOYHM IOAEM.,

C NOMOILBI0 KAGBUQMYPH! B KOMOLIOTED BEOAATCA AIOOOH TeKCT,
CHMBOABI, IOAAIOTCA KOMAHAH H OCYIIECTEARETCH yIpaBAeHHe paGoToil
KOMMOLIOTEpa.

Mbpis — CPEACTEO YIPABACHHA KYPCOPOM Ha 3KpaHe MOHHTOPA.

KonmpoArephl, HAH ggaimepsl, CAYRAT AAR YIPABACHUA BHOITHUMH
YCTPOMCTBAMH, B TOM uHcAe i B3Y.

CaM no cebe KOMNEIOTEP He 00AAAGeT IHAHUAMH HH B OAHOM 06Aa-
CTH CBCETO IPHMEHEHHH, BCe ITH 3HAHAM COCPEACOTOYEHH B BRIIOAHSE-
MHX Ha KOMIOBIOTepe nporpaMMax. [IporpaMmel, paGoTalonine Ha KOM-
NBIOTEPE, MOKHO NOAPASASAUTE Ha CAGAYIONIHEe KaTeropHH.

CucmeMHble NPOrpaMMbl BREIIOAHAIOT (byHKOMH obecriedeHHA HOP-
MAARHOH paGoTH KOMIOEIOTEPA, ero O6CAYKHMBAHHA U HacTpoHKH, Cpe-
AH CHCTEMHHX NPOrpaMM oco0e MeCTo 3aHHMAIOT OIEePAHHOHHE e
cucteMHu {OC), KOTOPHE CAYRKAT AAS YIPDABACHHA KOMIILIOTEDOM,
3aMyCKa IpOrpaMM, COeCIeTeHAN JAIHTH AAHHHX, BEIICAHEHNA pas-
AVMHEX CEPBHCHEIX (QYHEIIMIA [TO 3ATIpOCcaM NOALIOBATEAR H NPOTPaMM,
Kaxpan OC COCTOHT KaK MMHHMYM H3 TpeX 00A3aTeABHBIX 4acTell.
AApO, MAH KOMAHAHNE HHTepIpeTaTOp, oDecneMHBaeT «Ie-
PEBOA» € MPOrpaMMHOrO A3EIKA HA A3BIK MAIIMHHKNX KOAOB, ApaH-
BePpH pacmHpaloT Bo3MoxHocTE OC, no3poaad el paboraTk ¢ TeM
HMAM MHEIM BHEITHHM YCTPOHCTBOM. ApadisepH AAs pasalyHEX OC ga-
CTO IOCTABASIIOTCH BMeCTe C HOBEIMH YCTPOMCTBAMM MAM KOHTPOAAGDA-
MH. HETepdelic — yaoOnas rpadedecras cGOAOTKE, € KOTOPOH
o0mMaeTCs MOAL3OBATEAD.,

Ymuaums — KOMIAGKT NOAE3HHX NPOTPaMM, OPeAHAIHAYCHHKIX
AAfl YAy9InIeHHS paGoTH KOMITLEIOTEpa.

Tecmpl — NPOTpaMMHE AAS TECTUPOBAHMA KaK OpOrpaMMHOro obe-
CIeYeHMs, TaK M annapaTHHX PECYpPCoB, KOTOPEIE HHOTAA OTHOCAT K
YTHAHTAM.

Hpuxaaguele nporparmbl HENOCPEACTBEHHO 0OECIeTHBAIOT BEITIOA-
HeHHe HeOOXOAMMEIX MOAB3OBATEAAM paboT.

HanGoree MONYAAPHEIMH M3 IPHAKAAAHEIX ABATIOTCY O HCHHE
NPpOTpaMMH, NOCPEACTBOM KOTOPHX CO3AAIOTCA H PEAAKTHPYIOTCA
AOKYMEHTH B BHAE TEKCTOB, JACKTPOHHKX TabAm,. B 3Ty rpynny BXOAGT
TaK’Ke€ CHCTEME MAITHHHCTO IEPeBoAa, PACNIO3HABAHNMA TEKCTA, rpadi-
KH CO CKaHepa; (pMHAHCOBHEe M GyXraaTepcKHe NpOrpaMMH, IporpaM-
MH aAq paGoTa © Internet.

K MYARTHMeAHHHM NPHKAAAHEM NpoTpaMMaM OT-
HOCSTCH MporpaMMEl aad 00paGoTEH M co3panna HaoOpaxenuit, paGo-
TRl CO 3BYKOM, a TAKKe NPONTPEIBATEAH (ILAeepH] ¥ MPOTpPaMME! IIpo-
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cMoTpa (BeIOBepH). [Tocaepmme He 00ECIEYHBAIOT pPEAAKTHPOBAHHE
3BYKOBOTO paiira MAM BHAEO, HO TIO3BOASIOT IPOHTPATE MY3HKAABHYIO
KOMIO3MIIAIC HAH BHBECTH Ha 3KpaH A300paxeHne.

K rpynne npodeccHOHaABHHX NOPpHUKAAAHHEHX Ipo-
rpaMM OTHOCSTCH HHCTPYMEHTAABHBI® CHCTEMH NPOTPaMMIPOBAHHY,
obecneunBalonIe CO3jaAHME HOBHIX NPOTPaMM AAS KOMINBIOTEpa; CH-
CTeMBbl ABTOMATHIHPOBAHHOTO npoerkTupoBamma (CAD);, pepdkTOpH
TPEXMEPHOH TpPadMKH H aHHMAUMH, d TakKe CHelHAAH3IHPOBAHHHE
HH)KEHEepPHEIE M HayuHEe IPOrpaMMH.

KNACCUDUKALNS 3BM

Yro6El CYAHTE O BO3MOKHOCTEX DBM, HX IPHHATO NOAPAasSACAATE Ha
rPYIIEH N¢ OOpeAeACHHEIM NIPH3IHAKAM, T. €. KAACCHHIMPOBATE.

ITo rasHadeHmic 3BM moApasAeAsiOTCH Ha VHHBEPCAARHHE; [IPO-
HAEMHO-OPMEHTHPOBAHHEIS; CIIEIHAAM3HPDOBAHHEIE,

YrnusepcarbHbie 2BM npepHa3HAUCHRI AAS PRIICHUA CAMBIX PASAHY-
HHIX 38Aa4. 9KCHOMHYECKHX, MaTEeMATHYECKHYX, TEXHHYECKHX, HHBPOP-
MAI[HOHHEIX M APYTHX, OTAMHMAKIIUXCA CAOMKHOCTBIO AATOPHTMOB H.
GoarmuM 00BeMOM COpaGaTHBAEMELL AAHHEIX. OHH IHPOKO HCIIOAR-
3YKOTCHA B BEMHACAHTEARHEIX IIEHTPAX KOAACKTHBHOTO MOABIOBAHHA H B
MOIIHEIX BRMMCAHTEARHEI KOMIIAEKCAX.

TpoBaemro-gpuermuposarubie 3BM CAYRAT AAA pemeHna Goaee
Y3KOT0 KpyTa 33544, CBA3AHHEIX, KaK IPABHAO, C YIPAaBACHHEM TEXHO-
AorHvecKMMH ofbexTaMy; peructpalueil, HakonreHHeM H oGpaGoTKoii
OTHOCHTEARHO HefoABIINX 0GEeMOB ARHHHY; BHIOAHEHHEM PacdeTOB
OO OTHOCHTEARHO HECAOKHEIM aAsropurMaM. OHH 0BARAAIOT OrpaHu-
JeHHBIMH [0 CPABHEHHIO C YHHBepcaAbHEIMM 3BM annmapaTtHeMmA B
NporpaMMHEMH pecypcaMi. K mpoSaeMHO-OpPHeHTHpOBRaHHEM JBM
MOH(Q OTHECTH, B Ya4CTHOCTH, BCEBO3IMOJKHEIE YIEPABARIOWINE BEIMHC-
AHMTEABHHE KOMIACKCH

CneyquaalsupopanHiie 3BM HCOOABIYIOTCA AAM PEINEHHS YIKOTO
KpPYTa 33734 HAH PEAAHBAIMH CTPOTO ONPEACACHHOH IPynnH GyHKIMIEA,
Takas ysxkas opueHTamHa 3BM mospoAser MeTKO ClelHaANM3IUPOBAaTh
HX CTPYKTYPY: CYIRECTBEHHO CHA3HTEH HX CAOKHOCTE M CTOMMOCTE IIPH
COXpaHeHWH BHICOKOI IPOU3BOAMTEALHOCTH H HAAIKHOCTH HX paboTH.
K cnemmasusnpopaHHEM 3BM MoKHO OTHeCTH, HanmpHMep, IpoTrpaM-
MHpyeMEe MHKpOIIPOoilecCOPH CelHAaALHOre HasHAMeHHs; aAAIITepPEl
¥ KOHTPOAASDE], BHITOAHAIOIHE AOTHIECKHEe (PYHRIHH YIIPABACHUS OT-
ABABHRIMH HECACKHEIMM TEXHHMECKHMH yCTpoiicTBaMH, arperaTaMy H
NPOUSCCaMH,
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[To raGapuTHEIM pasMepaM H DPOH3IBOAMTEARHOCTH JBM KaaccH-
(PHNHPYIOTCH CAGAYVICITHM oOpa3oM:
s CBEPXTPOHIBOAWMTEABHHE JBM m cucreMu (cynep3BM);
s Ooarmine DBM (yauBepcaabHEle DBM o0mero HasHade-
HHA);
m  MAaAbl€, MAM MUHH-DBM;
s MHKpOSBM,

Cynep3BM — 5T0 caMble MOIIHHE BEINUCANTEALHEIE CHCTEME], CY-
LIeCTBYI0ILHE B COOTBETCTBYIONINI HCTOPHYECKNI] IePHOA.

K ¢cynep3BM oTHOCATCS MOIHBIE MHOTOINPOUSCCOPHE® BEIYHCAH-
TeABHHE MAIMWHE ¢ GHCTpoACHCTEHeM Goaee 10 MADA omepaIdii B ce-
KyHAY. CYNePKOMIBIOTEPH MCHOABIVIOTCH AAS PEIIEHHSA CAOKHHX H
GOABITMX HAayYHHX 3aAa4 (MeTeODPOAOTHSA, F'MADOAWHAMHKAE H T.IL), B
YNPAaBACHHN, pa3Beake, B KAYeCTPe NeHTPAAMIOBAHHEIX XPAHHAMLY HH-
GopMaLHA N1 T. A,

Ampepcreo B paspaBiorke cynepIBM npmHapaexuT pupme Cray
Resgearch. B HacToAlllee BpeMa B MHPe HACUHTHBAETCA HECKOABKO THI-
cAd ¢cynepIBM, npoH3IBOAMTEABHOCTEIO HECKOABKO ASCATKOB ThHICHY
droncos (MFIOPS — mega-floating point operations per second) —
MHAAMOH OIePalM € NAABaIOILeH TOUKOHE, KOTOPEIe KOMNLIOTEP Teope-
THIECKH MOXKET BEITOAHHTL 33 OAHY CeKyHAY.

K cymeproMuLioTepaM $acTo OTHOCAT M CepBepl,

CepBep — MOIHEIA KOMIBIOTED B BHYHCAMTEABHBIX CETAX, KOTO-
PHIit o6ecneynBaeT 0GCAYKHBAHIHE MOAKAIONEHHEX K HEMY KOMIIBIOTe-
POB H BEIXOA B APYTHE CeTH.,

B 3aBHCHMOCTH OT Ha3HAYEHWUA ONPEAEASTIOT CACAYIOUIME THIIE CEep-
BEpPOB.

CepBep npuAoXeHHH cOpaGaTHBaeT 3aNpoCH OT BCEX CTaH-
U BRIMHCAMTEALHON CeTH H NMPEAQCTARASST MM ACCTYI K OOIIHM CH-
CTeMHEM pecypcaM (Ga3aM AaHHHX, OMOGAHOTEKaM IpOrpaMM, IPHHTe-
payM, dhaxcaM 1 Ap.). .

Dafia-cepBep OPHMEHASTCA AAA pAbOTH € Ha3aMH AAHHEIX H HC-
noAs3xopanua daiiros ¢ HHGOpMAaLHel.

ApXHBALMOHHHU CepBep CAYKHT AAI Pe3epBHOTO KOMUpPO-
BaHWA HHGPOPMAILHH B KPYTIHHX MHOTCCePBUCHEIX ceTaX. OH HCIOAB3Y-
©T HAKONHTEAH Ha MarHUTHOH A€HTe (CTPUMMEPH!) €O CMeHHEIMH Xap-
TPUAKAMH.

QarKcceppep NpeAHAIHAYEH AAA OPraHH3aLHN 3PPEKTUBHOH
MHOTO8APECHOH CBA3H C HECKOABKMMH (hAKCMOASMHEIME DAATAMH, CO
COEIMAARHON 3aIMUTOH HHGOPMAUHMH OT HECAHKIHOHNPOBAHHOTO AD-
CTYIA B IPOUECCe NePeAATH.
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[TodyTOBHHN cepBep BRNOAHAET Te JRe (HYHKIUM, YTO H aKc-
CEepBEp, HO CAYKWT AASl CPTAHAZAMWE JAKTPOHHOM NOYTH, 8 TAFIKE AAA
paboTHI C 3AEKTPOHHBIMHE ICYTOBLIMH STITHEAMH,

CepBep neuary npepHa3sHaveH (AR 3(PERTHBHOTO HCMTOAB3O-
BaHMA CHCTEMHEIX IPHHTEPOB.

CepBep TeAeKOHPepeHINHHN — FKOMNOLIOTEDP, HMEIONIHE
IporpaMMy 00CAYKHBAHHA NOAL30BATeACH TeAeKOHIePEHTHAMHE H HO-
BOCTSAMH.

KoMubioTep, ecAH YCTaHOBHTE Ha HEM COOTBETCTBYIOIIEE CETEBOE
nmporpaMMHoe ofecnedeHue, cMoco6eH CTATE CEPREPOM H OAHOBDEMEH-
HO MOJKET BEIIOAHATE HECKOABKO (DYHKUIL, HanpuMep GBITE MOYTOBHM
CEPBEPOM, CEPBEPOM HOBOCTEH, CepBepoM IPHAOKEHHH H T. A,

Boavniue 3BM (yrusepcarsHHe JBM obmero HasHaueHHs), 3a py-
6esxoM yale Becero HasnBaeMule MatiHMppeiivamMu (Mainframe), uero-
pHYECKH NOABHAKCE [T PBLEIMH.

MeiindpeiiMEl B A0 CErOAHAIIHErD AHA OCTalOTCA Hauboaee MoIl-
HEIMH {He CHUHTas CYIePROMIIBIOTEPOB) BHUHCAHTEARHEIMM CHCTEMAMH
00mero HazHaveHn, 00ecnedTMBaOIHMUA HelIpePEIBHEIH KPYTACOCYTOY-
HEIH pedXMM aRCHAyaTanpy. OCHOBHEIMH MOCTABIMRAMHE MefHbpei-
MOEB SBASIOTCS M3BECTHEI® KOMOBIOTEPHHe KoMmmamuu IBM, Amdahl,
ICL, Siemens, Nixdorf H HeKOTOpEIe APYTHe, HO BEAYIIAd pOAL IPUHAA-
AGIKHT KoMnauun IBM,

OcHoBHHe HanpapAeHUd 3P peRTIHBHOTO IpHMeHeHud MaHHGpei-
MOB — 3TO pellleHHe HayJHO-TEXHHYECKHX 38334, paboTa ¢ GOARIMMMH
Oa’aMH AAHHHIX, YIDABAGHHE BHYUCAMTEABHEIMH CETAMM U HX pecyp-
camu. HanGoaee aKTyaARHO NCIIOAB30BaHHE MIHHGDpERMOB B KauecTse
GOABIIIHX CepBepOB BHMHCAMTEALHEIX ceTe.

Munu-3BM cocTaBAIAH CaMEI MHOTOYMCACHHEIN H GEICTpO pa3BH-
paromuiica kaace 3BM u oTAMYAAHCE MAALIMH raGapHTHEIMH paaMe-
paMH, HM3KOH CTOMMOCTEHIO {110 CPaBHEHHIO C GoARITNME B cynep3BM)
M YHHBEDPCAABHHMH BO3MOXHOCTAMH. OHH OOABHAMCE B 1960-e IT. M
IHPOKO NPHMEHAANRCE AAA YIIPABAEHHA TEXHOAOTHYECKHMMH NIpouecca-
MH, CO3AAHHMA CHCTEM ABTOMATH3HPOBAHHOTO MPOSKTUPOBAHMA U G-
KHX NPOH3BOACTBEHHEX CHCTEM, AAA BRIMHUCACHHH B MHOTOMOAB3OBA-
TEALCKHX BEIYHCAHTEABHEIX CHCTEMAX, B CHCTEMAX ABTOMAaTHIHPOBAaH-
HOTO MPOEKTHPORAHHA, AAS MOASAHPOBAHHUA HECAOKHEIX OOBEKTOB,
B CHCTEMAaX HCKyCCTBEHHOT'O HHTEAAEKTA,

Muxpo3BM o6s3aHE CBOMM NOSBACHHEM CO3AAHHIO MUKPOIIPOIec-
COpa, 9TC HE TOABRKO M3IMEHHAO KOHCTDYKTHBHO [EHTDAABHYIO YacThb
3BM, Ho H npHBeAo K HeOGXOAHMMOCTH pa3paboTKd MaioraGapHTHEIX
YCTPONCTB AAA € mepudepHiiHOM YacTH, COBpeMeHHEIe MOASAR MH-
Kpo3BM nMeoT HeCKOARKO MHKPOIIpOIleccopoB.
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MukpoSBM nOAYIHAH LIMPOKOE PACIpPOCTPAHEHHE BO BeeX cdepax
IKOHOMHEH, NPOMHITASHHOCTH H O0OOPOHHOTO KOMOAeKca Gaaropaps
MAALIM pa3sMepaM, BEICOKOH MPOHM3IBOAMTEABHOCTH, MOBHIOSHHOH Ha-
ASKHOCTH M HeOOQABIIION CTOMMOCTH,

PasHOBMAHOCTE MHMKPOIBM — MHKPOKOHTPOAAeD 31O
OCHOBaHHOe Ha MHKPOIIpOLeccope ClellHaAH3HPOBAHHOE YCTPOHCTRO,
ECTPAUBaeMOe B CHCTEMY YIIPABACHUA HAM TEXHOAOTHUECKYIO AHHHIO,

Hepconaasuvie IBM (I1K) npepHasHaYeHH AAM HHAMBUAYAABHOTO
oBCAYKHPAHRA TOABIORATEAN U OPHEHTHPOBAHH Ha pellleHHe PasAni-
HHX 3337849 HeCHeilHaAHCTaMM B 00AACTH BBEIYMCAMTEABHOMN TeXHHMKH,
T. . AAL IOAASPIAKKH PA3AHYHEX BHACE IPOPeCCHOHAALHON AGSTEALHC-
CTH (MMHReHepHON, aAMWHHCTPATHBHOM, OPOU3BOACTBEHHOR, AMTEpA-
TYPHOHR, PUHAHCOBOI), a TAK)XKe B GRITY, HAIpUMep, AAM OGYUeHHA M AD-
cyra. Ha ocHoBe NepCcOHAALHEIX ROMITLIOTEPOB COIAAITCA ABMOMAML-
suposaHHbie paboune Mecma {APM) aad OpepcTapuTerell pasHEIX
npodeccHit: KOHCTPYRTOPOB, AH3alHepOB, TEXHOAOTOB, MeHEAKEPOB.

T'Io KOHCTPYKTHEHBIM ocoOeHHoCTaM TTK nOADAsARAIIOTCH CASAYIO-
UM 00pa3oM: cTalHOHAPHHE (HACTOABHEHe, Desktop); nopraTUBHEIe;
OaokHOTHHE (Notebook); kapManHkie (Palmtop).

MMopTaTHRHE € KOMNLIOTe P E OOBENHO HYKHE DPYROBOAHTE-
AAM OPEANDHATHN, MEeHEAKEepaM, YIEeHHM, XYDHAAHCTaM, KOTOPHIM
NPHXCAHTCA paboTaTk BHe oduca. CHCTeMHEIN OAOK, MOHUTOD M KAA-
BHaTypa nopraTHBHEIX [TK pasMemeHE B OAHCM KOPITYCE,

Notebook (6AOKHOT, 3amMHCHasd KHUKXa), uAH laptop (Haxo-
A€HHHE), 10 OCHOBHBIM XaPaKTEpPHCTHKAM (GHCTPOACHCTBHE, TAMATD)
NPHUMEPHO COOTBETCTBYET HACTOARHEIM TTK.

Palmtop (HarapouHHK), HAR KITK (KapMaHHEIH IepCOHAABHBIMA
KOMIBIOTEp), — CaMEleé MHHHATIODHEE COBPeMEHHHE NepPCOHAARHEE
KOMIBIOTEPE], ROTOPHE YMEINAIOTCSH HA AAAOHH. KapMaHHEIe MOAGAM
HA3BIBAIOT #HHTEAACKTYAABHEIMH? 3AMHACHHMH KHHUKKAMM, KOTOpHE
O3BOAAIOT XPAHHTE OMEPATHRHEE AAHHEIC, TIOAYYIATE K HUM ORICTPEIA
AOCTYL, PEIIATH CHpeAeACHHEL KPYT 3aAa1: HaGupaThk TEKCT € [OMO-
OB CTIRL{HAALHOTO Tepa NPAMO Ha 3KpaHe, COCTABASTE HEeCAOIKHEE
3AEKTPONHEIE TAGAHIIL, OTIIPABAST IAEKTPOHHYIO IOITY.

To annapaTHOM COBMECTHMOCTH, T.e. II0 COBMeCTHMOCTH HabGopa
SAEKTPOMHEIX YCTPOHCTB, o6ecneunBalompx GyHEOUOHApOBaHme, [TK
noapaspeasiorca Ha IBM PC coBmecTiMEIe 1 Appl Macintosh,

C IeAEIQ peTYAHPOBaHREA HPONECCA PA3BHTAA H COBEPIHEHCTEOBAHMA
annapaTHeX cpeAcTs K, cbecneve s COBMECTHMOCTH C O PaIfuOHHEL-
MM CHCTeMaM¥ Kopnopaman Microsoft, Intel, Compaq Haunnas ¢ 1997 r.
pazpaboraan cnequduramun PC97, PCY98, PCO9, PC2001. AaHukie cienu-
(pHEaOMK ONMMCHRIBAKIT APXATEETYPY, HAbOp YCTPOHCTE U TpeBOBaHMA K
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AuM, gyHruuH BIOS, koHeTpyKuEIo i1 THN Koprryca I1K i, o cyTH, aB-
AAIOTCH PYROBOACTBOM AAfL Pa3paGOTYHROB ANMIAPATHEIX CPEACTE.

CoraacHo cenudHKAlAIM Ha PHHKe KOMILIOTEpPOB CHCTeMH PC
KAACCHNIHPYIOTCHA CASAYIOMHM cOpasomM.

Consumer FPC — [IK pAq AOMaLIHero HCIICALIOBAHHS, IIPeAHA-
3HAYEHHEIH AAA PA3BACUEHAN K HTP, a TaroKe [TK, acnoanIyeMull B Ma-
AOM MAH poMamHeM opuce, — Small Office/Home Office (SOHO).

Office PC — [IK AAq xOPIOPAaTABHOTO TIPHMEHEHHA, OTAMYA)-
muiica or Consumer PC MeHbIIell CTOMMOCTHIO H BO3MOJKHOCTERIO pa-
H0TaTh B AOKAAEHOH CETH.

Workstation ~- pafovas craunons, HCNoARIyYeMas AAA paloTel C
PeCcypPCcoeMKMMHA NPUAQKEHHAMH: CHCTEMAMH aBTOMATHUYECKOIO Opo-
eKTHPOBAHNAA, MOAEAHPOBAaHNS, GAHKOBCKHMHE IIPOrpaMMamMy, CAOIKHEL-
MU MIAATEARCKHMH CHCTEMaMH.

Mobile PC — moOmarsRni [TK.

Entertainment PC — MyacTHMeamitanii I1K, opHeHTHPOBAH-
HBIY Ha HrpH ¢ 2D/ 3D-rpadHKeii H 3ByKOBRIM COMPOBOXKACHHEM; pabo-
Ty B Internet; o6ecrieyenne nepCoOHAALHON CBASH [DAEKTPOHHAA NOYTA,
BHACOTeAe(DOHHAA CBA3L); HHTEPAKTHBHOC TEACBHACHHE € OGOALIIHAM
paspemerneM. KpoMe Toro, MyAsTHMeAuiHEIA [TK Moxer GHITL HC-
MMOAR30BaH B 3BYKOBOM CHCTeMe AOMAaITHero KMHOTeaTpa; AAM HID H
npocMoTpa DVD-dBABMOB; B KaYeCTBe HCTCYHHMKA BEASOCHTHAAA AAA
onupOBXU H306pasKeHHs BEACOMATHUTOOHA, AAl PRAAKTUPOBAHHA
H IIOCASAYIOIIEroO BOCIPON3BEASHHA BHAEOCIOAReTa Ha [TK.

Kaxaast 13 Kateropuil 11K AoARHA COOTBETCTBOBATS Ga30BOMY HA-
60py XapaKTEPHUCTHK NIEPCOHAABHOIO KOMILIOTEPA, YCTAHOBACHHOMY B
COOTBETCTRYOMel coenuHKaA .

=X MATEPVUHCKWE NNATSbI

Mamepuncras naama (Motherboard) — cCHOPHOI KOMIIOHEHT KaX-
aoro ITIK. Hasmeaerca raasxoll (Mainhoard), uAu cucmemRotl, TAaToi,
3TO0 CaMOCTOSTEABHHIH 3AeMEeHT, KOTODHIM YIPaBAGET BHYTPEHHHMH
CBA3IMH H B3aUMOAEHCTRYET ¢ BHOIMHHMMH ycTpotlicTeamu. MatepuH-
CKaf [LAATa SBAASTCA OCHOBHEIM 3aeMeHTOM BEYTPH ITK, BAHSIOIINM Ha
NMPOR3BOAMTEALHOCTE KOMITEIOTEPA B LEAOM.

KOHCTPYKTHBHO MAaTepPUHCKANA 1AATA ABASETCH rAaBHOM maaroit TTK,
Ha KOTOpoif pa3MellleHkl BCe eT0 OCCHOBHEIE 3AEMEHTH], AKHHH COEAMHe-
HHA ¥ Pa3BeMB A TOAKAIOUCHHA BHEITHUX YCTPORCTB,

Tun ycraHOBASHHON MaTepHHCKOMN IAATH ONPeARAseT OO0 Mpo-
H3BOAHTEALHOCTD CMCTEME], a TAKKE BOZMOKHOCTH MoAepHU3anuH [TK
H MOAKAICYEHHA AOTIOAHHUTEARBHRIX YCTPOHCTE.
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INponeccop

“eMos ”

CHcTeMHAs IIAHA

- TrapERIA
Kam

Komrpoanep DMA 1

Iuna
Caot PCI E3lI-maMaTH

Caotaa ISA

BIOS

PasnemPaznem
HDD FDD

Puc. 2.4. Crpykrypa TMnoBon MATEPUHCKOA NNaTol

HanGoaee M3BECTHHMH cpepd QHPM-TPOH3IBOAMTEASH MATepPHH-
CKHX TAAT ABAMIOTCA American Megatrends Inc. (AMI), Asus, Acorp,
Abit, GigaByte, Intel, Chaintech, Epox, A-Open, Microstar, Soltek.

Ha puc. 2.4 npeACTaBAGHA CTPYKTYPA THIIOBOH MAaTEPAHCKOMH IIASTHL:

s IIPONECCOop, Ha KOTOPOM PasMelaeTCs paazHaTop ¢ BeHTHAA-
TOPOM, YCTAHABAMBAEMbLIM B CHEITHAABHEIA Pa3heM;

s MHKPOCXeME K3UI-MAaMATH BTOPOTO YPOBHA (BHeIIHel), Ko-
TOpEie YCTAHABAMBAIOTCS HA MAATY KAPTPUAKA HeHTPAABHO-
ro npoueccopa CPU;

® CAOTH AASM YCTAHOBKM MOAYASH OINEPATHBHOH MAMNTH;

m pazbeMBl (CAOTEI) AAA YCTAHOBKH KapT pacimupeHus. B coot-
BeTCTBHH co cnenuduxaiueit PC 2001 MaTepHHCKHMe MAATH
obopyacraHl caotoM AGP. Haammme caoTOB B BO3MOXK-
HOCTb YCTQHOBKH B HMX AIOOLIX KapT pacliypeHus (BHACO-
apamrepa, 3BYKOBOM KapTH, MopaeMa, KapTH Allll u aAp.)
OTIpEeAEASIET OTKPHTYIO apxuTeKTypy I'K;
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=  MHKpOCXeMa HepenporpaMMupyemoit maMaTH (EEPROM), B
ROTOpOH xpansTca nporpaMmel, POST, mporpaMma aarpys-
KU OIePAIUCHHOH CHCTEMH, ADafiBeDH YCTPONCTE, HAYaAL-
HHe yctanosra (CMOS Setup). Ha puc. 2.4 MHRpocxeMa
obGo3HadyeHa Kak BIOS;

s mabop Mukpocxem (Chipset) BHCOKOH CTENIeHH MHTErpaljHE
AAS yTDABACHHA OOMEHOM AQHHEIMH MEXKAY BCeMH KOMIIO-
HeHtTaMHu [1K;

&  paskeME AAd MOAKAIOUEHMA HakomuTeaedt HDD, FDD, CD-
ROM, nOCAEAOBATEABHEIE TIOPTH AAS NOAKAIOYCHHA OEpH-
(pepHHHBEIX YCTPOHCTE {MHIIb, MOAEM M AD.), NAPAAACARHEIE
TIOPTHI AAS TICAKAIOUSHHA OPHHTEPa, CKAHEPOB HeKOTODRIX
THIIOB;

B AKKYMyAATOpHas GaTapest AAf OMTaHUA MHKPOCXEME! TaMs-
TH CMOS, B KOTOpO# XpaHATCH TeKylujHe HacTpoikH BIOS
(CMOS Setup) ¥ 3AEKTPOHHOrO TaliMepa (CHCTEMHEIX 1a-
COBJ.

LPB MATEPUHCKIAX NAGT A3NHHYHBLX

OboadaverHe Pasmep, cM [lpaMeyanse
Baby-AT 33,0x225 | YcrapeBnmmi
Half Size 24,4x21,8 Muun-nnara paa [TK ¢ CPU 386 u 486;
NpHIroaHa AAd Kopoyca Slimline
LPX 330%x229 | ArdKCPMyCOR YMEHBIICHHOMN BEICOTE
u Slimline
Mini-LPX 26,4 x 20,1 AAS KOPITYCOE YMEHEBLICHHOM BHICOTH
u Slimline
ATX 30,5x24,4 | Aasxopmycos ATX
Mini-ATX 28,4x20,8 | Ans kopnycor ATX yMeHbIeHHOH BEICOTH
MicroATX 244x24,4 | Aasxcopiycos ATX yMeHBIIEHHO! BEICOTE
Flex-ATX 229x19.1 MHHEATICpHEIE ROPITyCa
NLX 34,5x229 | Aas XOpOYCOE yMEBERIIERHOH BEICOTE
¥ Slimline
Mini-NLX 254 x 20,3 AAR ROPIYCOB YMEHBIIeHHOH BRHCOTH
# Slimline
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Bce KOMIOHEHTHI MAaTEPUHCKOH IAATHI CBA3aHEI MEXAY COG0OH cH-
CTEMOH NMPOBOAHHKOB (AHHHIH), IO KOTOPBLIM IPOMCXOAMT OOMEH HH-
dopmanueit. 3Ty COBOKYITHOCTb AMHHM Ha3bIBAalOT HH(G OpPMaIl K O H-
HOM IIMHOHM, HAM IIpocTo uHOM (Bus).

BzauMopelcTBHe MeXXAY KOMIIOHeHTaMH U ycrpoiicreamu ITK, moa-
KAIOYEHHBIMH K Pa3HEIM IIMHAaM, OCYLECTBASIETCS C IIOMOIIBLIO TaK Ha-
3BIBaEMEIX M O C T O B, PeaAM30BaHHEIX Ha OAHOM M3 MHKpocxeM Chipset.
Hanpumep, Ha puc. 2.4 MOCT A coepArHeHHs IHHEL ISA u PCI peaan-
30BaH B MHKpocxeMe 82371AB.

PasMephsl MaTEepPHHCKO}H MAATHI, @ TAK)Ke OTBEPCTHS BHYTPH IIAATHI, KO-
TOpEIE COEAMHSIIOT €€ C AHOM KOPITyCa, CTaHAAPTH30BaHkEl. OCHOBHEIE TH-
nopa3Mephl MaTePUHCKUX NAAT PA3AMYHEIX CTAHAAPTOB AAHHI B TaGA. 2.1.

ITpu BEIOOpE MaTepHMHCKO#M NAATH HEOOXOAHMO COrAACOBAaTh €€ pas-
MepHl ¢ TunoM Kopmyca [1K, a npu ee ycTaHOBKe CAGAYeT MCKAIOYHTE
KOHTAaKT C AHOM M 60KOBEIMHM METAaAAHYECKHMH NTaHeAsIMH KOpIyca BO
n3berxaHHe KOPOTKOrO 3aMbIKaHMS.

QopMdakToOp MaTEepHHCKOH IAATHI — O0ILIAsA CTpPaTerus pacio-
AOXKEHMS Ha Hel OCHOBHEIX MMKDOCXeM, CAOTOB, ee (hopMa 1 pa3mep.

TTpoueccop CAOTE AASE MOAYACH

."II naMsATH
CHcTeMa 0XAAKACHHS /

.\.

20-KOHTAKTHBIH

- pa3beM NHTaHHA

PaabeMul BHEIIHHX
HHTEphelcoR

d L%
Caomai prs mar/ Y
PacIiupeHus X \ PasbeMul nrTepdeiicos

) IDEun FD

AONOAHHTEABHEIH pa
AAS LIMHE +

pHC. 25 Pacnnnoxeuue OCHOBHbIX 3NEMEHTOB Ha8 CUCTEMHOW nnarte
u B kopnyce MK dopmchakTopa ATX
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B 1995 r. kopniopanus Intel npearoskuaa cnerudurkanuo ATX ard
MaTepHHCKOI IMAATH U Kopiryca [TK.

Ha puc. 2.5 noka3aHo pacnoAOKeHHe OCHOBHEIX 3neMeHTOB [1K co-
raacHo crnenudukanuu ATX 2.1. Ocob6eHHOCTBIO AAHHOM BEepPCHH CIIelH-
dukanuu ATX gBAseTcs TO, YTO OAOK MUTAHHS BEIHECEH 3a KOPIYC CH-
CTeMHOM IIAATHI, YTO CBA3aHO CO 3HAYUTEALHEIMH pa3MepaMH CUCTEME
OXAKASHHSA NPOIeCccopa.

Bce npeumMyiiecTBa MaTepHHCKOHN nAaThl ATX NPOSBASIIOTCA B TOM
CAy4ae, eCAM OHA YCTAHABAMBAETCH B COOTBETCTBYIOLIUH Kopmyc. Pas-
pabGoTaHHl cAeAyiole MoAMdUKanuK MaTepuHCKuX maat ATX: Mini-
ATX, Micro ATX, Flex ATX.

B 1997 r. kopnopanueii Intel 66l npeproKeH HOBEIE craHAApPT NLX,
KOTOpHIA CTaA AaAbHeHIIHM pasputveM craHpapra ATX. CoraacHo
cranpapty NLX B IIK ycraHaBAMBAaeTCs TaK Ha3blBaemMass pu3ep-
KapTa, uMeromas craHpapTHele cAOTHI PCI 1 ISA, B KoTOpHIE ycTaHaB-

Chaotsl PCI

Paswemul
Chaotal PCI Expmss BBOA3-BHIBOAA

MCH
Puc. 2.6. PacnonoxeHue 3anemMeHToB Ha8 CUCTEMHO NNaTe B COOTBETCTBUMU
co cneundukaumen BTX
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AHBAiOTCH Bce HeoOXopMMEIE KapTH paciunpeHns. OCHOBHOE OTAHYHE
pH3ep-KapTH COCTOUT B TOM, YTO MATEPHHCKAas NAATa YCTaHABAMBAETCH
B CHELIMAABHBIA CAOT, HasuBaeMuli NLX Riser Connector. 3ToT pasweM
COAEPKHT He TOABKO MH(OPMAIMOHHYIO LIWHY, HO U LWIMHY [IMTAHHA.
TakuM o6pasoM, NOCAE YCTAHOBKH MAaTePHHCKAA MAATA ABTOMATHIECKH
OKA3HBAETCH MOAKAIONEHHOH K IMHe nuTaHnda. Ha puiep-kapre pac-
MOAATAKITCA PAJAWYHHE PATEEME], KOTOPHIS PAHEIIE PACTOAATAAMCE HA
MaTepHHCKo# naate, — IDE, FDD, USB, GAOKa NHTaHHT U AD.

B 2004 r. kopriopanua Intel onyauKosana cnemmudgurammo BTX, ko-
TOpas ABAAETCA PA3BHTHEM CTAHAAPTA ATX AAA HOBBIX BHICOKONPON3-
BOAMTEABHEIX npoueccopoB. ITpu pazpatoTke cnenugpUKaHK CTaBA-
AWCH 33Aa"H COBEPIIEHCTBOBAHUA CHCTEME OXALKASHHANA, HOBHIIEHHA
MeXaHIYeCKoH POYHOCTH CUCTEMHOM MAATH, CTAHAAGDPTH3IAHMH CIIOCO-
G0B MOAKAIOYEHHS K CHCTEMHOH nAATe HHTepeHCOB BEOAA-BEIBOAA.

Ha puc. 2.6 noKasaHo pacnoACKeHHe SAeMeHTOB Ha CHICTeMHOTH ITha-
Te B COOTEETCTBHM CO cnenmuranmeii BTX. B xoune 2005 r, Havaaca
pHINycK ITK moa aaHHEIN hopMdarTop.

=N-Al CTPYKTYPA U CTAHOAPTHI LLUWH NK

Iunoii (Bus) HA3EIBAETCHA BCA COBOKYIHOCThE AMHHME (IPOBOAHHUKOB
Ha MaTepHHCKOH MAaTe), MO KOTOPHM oOMeHMBAaIoTCa HHGpopMainelt
KOMIIOHeHTH M ycrposicTea [TK. I1Tuna npeaHa3HaveHa AAS 0OOMeHa HH-
dopManme MeKAY ABYMA K Goaee ycrporicTBaMu. [IIuna, cBA3LIBaIO-
[as TOABKO ABa YCTpo¥cTBa, HasmBaeTrca nopmom. Ha puc. 2.7 pana
CTPYKTypa ITHHEL

[ITuxHa uMeaeT MeCTa AAH TIOAKAIOMEHHWSA BHEITHUX YCTPOHCTE — CAO-
TEI, KOTOPHE B PE3YABTaTE CTAHOBATCA 4aCTHI0 ITHHEI M MOTYT OOMEHH-
BaTbed HHpoOpManueit co BCeMH APYTHMH DOAKAIGNEHHHIMH K Hel
YCTPONCTEaMH.

[Iuue B ITK pazAMvaoTed Mo cBoeMy QYyHRUMOHAALHOMY HajHaye-
HHIO:

w  cucmemraa wiiHa {man mmHa CPU) ucnoab3yeTca MHUKDPO-
cxemamm Cipset aas nepectinku nHbopmanun Kk CPU u o6-
paTHO;

S gigHa XIu-pnaMmamu NpeaHasHateHa aan o6mena magopMa-
ureit mexay CPU H K -naMaThio;

® MUHJ RaMRMU HACNOAB3YETCA AAd oOMeHa HHQoOpMatmnei
MeKAY ONMEepPaTHBHOH naMaTeio RAM u CPU;

" WUHB BBOGG-BHBOgA HHMPODMALHH IOAPA3ASAAIOTCA Ha
CTaHAAPTHEIE H ACKAABHHIE,
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Puc. 2.7. CtpykTypa LunHBbI

AoKaAbHasdg MIMHA BBOAA-BBIBOAA— 3TO CKOPOCTHAA ILIMHA,
npepHasHayeHHas A o6MeHa MH(opMaluel MeXXAYy OBICTPOAEHCTBY-
IOIIMMHU TTepU(pepUIHEIMH YCTPOMCTBAMH (BHACOAAANITEPAMH, CETEBEI-
MH KapTaMH, KapTaMHy CKaHepa M Ap.) U CUCTeMHOM IIMHOM IOA yIIpaB-
aeHueMm CPU. B HacTosillee BpeMsi B KaYeCTBe AOKAABHOM IIMHEI MC-
noas3yeTcs muHa PCIL. AAg yCKOpeHHsI BBOAA-BBIBOAG BHACOAAHHEIX U
NOBHIIEHUS Npou3BopuTeAsHOCTH [1IK mpu o6paboTke TpexMepHHIX
u3obparkeHuit Koprnopauued Intel Grira paspaborana mmHa AGP
(Accelerated Graphics Port).

CraHAApTHAas MHHA BBOAA-BHIBOAA HCIOAB3YETCS AAA
MOAKAIOUEHHSI K IEPeYMCAEHHBIM paHee IIMHaM GoAee MeAAEHHBIX
YCTPOWCTB (HampHMep, MEIIIH, KAABHATYPLl, MOAEMOB, CTaphIX 3BYKO-
BBIX KapT). A0 HEA@BHEro BpeMeHH B Ka4eCTBe 3TOH IIHHBI UCIIOAB30Ba-
Aack 1KHA craHpapra ISA. B nacrosujee spems — muHa USB.

IlluHa uMeeT COBCTBEHHYIO apXUTEKTYPY, NO3BOASIOLIYIO PeaAu30-
BaTh Ba’KHeHIMe ee CBOMCTBA — BO3MOXXHOCTH IIAPAAAEABHOTO TOA-
KAIOYEHHSs TPAaKTHYeCKH HeOTPaHWYEHHOTO YMCAA BHEITHUX YCTPOHCTB
1 obecrnevyeHre ob6MeHa MHGpOpPMALHEN MeXAYy HUMHU. ADXHTEKTypa
AI0O0H IIMHBI HMEET CAEAYIOIIHE KOMIIOHEHTHI:
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AHHNHN Ard oOMeHa AAHHEIMH (IDAHA AAHHEIX);
AHHHH AAS aApecallid AAHHEIX (ITHHA aapeca);
AMHPH YUPABACHUS AGHHEIMY (LIAHA YAIPABACHHS);
KOHTPOAAED IITHHEL

KoHTpoAAep WHHB OCYWECTBAHET YIPaBASHHE MPOIIECCOM
o6MeHa AGHHEIMH H CAYKeSHBIMH CHTHAAAMY B OGKHYHO BHIDOAHAETCA B
BHAE OTAEARHON MHKDOCXeMhl AHGO B BHAS COBMeCTHMOro HaGopa Mi-
KpocxeM — Chipset.

HinHa AaHHHX obecneuupaeT oO6MeH AAHHBEIMH MeXAy CPU,
KApTaMH pacCIIMpeHNs, YCTAaHOBACHHEIMHM B CAOTHI, M NIAMATHE0 RAM.
YeM BHIIE PAZPAAHOCTE HIMHH, TeM GOARIIC AGHHBIX MOXeT OLITH Me-
PeAAHO 33 OAMH TakT U TEM BRINE NPOR3BOANTeARHOCTE FTK. Ecau KoM-
IBIOTEPEI ¢ mponeccopeM 80286 uMean 16-pas3paaHyIo MINHY AGHHHX, C
CPU 80386 1 80486 — 32-paapaanyio, To koMneioTeps ¢ CPU cemeii-
cTra Pentium — 64-pa3psauyio MNHEY AAHHBIX.

HInHa apApeca CAYKUT A YKa3aHHA appeca K KaKoMy-AHGo
yerpoticrsy K, ¢ xotopuM CPU npousBoAnT oO6MeH AaHHEIMH. Kak-
ABI KoMnoHeHT K, KaxAHM perucTp BEOAA-BRIBOAA H Adeiika RAM
HMMEIOT CBOMH aApec H BXOAAT B obutee appecHoe nmpocTpancteo K, o
LIHHE aAPECa IepepaeTCa HACHTH(OHKAIITHOHUHIH KoA (appec) oTnpaBH-
TEAS M (HAH) DOAYYATEAR AAHHBIX,

Aas ycRopeHMsA oSMeHA AAHHEIMH HCIOAB3YETCA YCTPOHCTBO mpo-
MeKyTOYHOTO XpaHeHH S AAHHEX — ollepaTHRHAA BaMsiITE — RAM. ITpx
STOM PEIlaIIyI0 POAE HIpaeT 0/EeM AGHHHX, KOTOPLEIE MOTYT BpesMeH-
HO XpaHHWTLCA B HeH.

O6reM 3aBHCHT OT pas’pRgHOCIU AgPecHOl WURb {(YACAA ARHIAMH) K
TEM CAMEIM OT MAGKCHMAARHO BO3MOMHOTIO YHCAA AADECOB, TeHepHpYye-
MEIX MPOLeCcCcOPOM Ha aApecHOH mmHe, T. €. OT 9ucha ageek RAM, roTo-
PHM MOXeT OLITE NpHCBOeH appec. Yncao siueek RAM He AOAXRHO
TIpeBHIIATE 2%, TA€ N — Pa3pAAHOCTE AAPECHOH IIHHE. B nporneHOM
cAydYae 9acTh #deekK He GYAeT HCIIOAB3OBATECS, MOCKDAEKY IIPOLIeccop
He CMOJKeT aApecOBaTHCH K HHM.

B ABOM9HOH CHCTEME CIHMCACHNS MaKCHMAABHO aapecyeMuri odbeM
NaMATH papeH 2", rAe N — YUCAQ AUHUI IMMHEI aApeca.

Ecan nponeccop 8088, sanpumep, uMea 20 apApeCHEIX AMHHH H
MOT, TaKUM 06pa3oM, aAPecOBAaThL NaMiITh obnesom 1 Méaiir (22 =
= 1048 576 Gaiéit = 1024 K6aiit), To B 1K c mponeccopom 80286 paa-
PAAHOCTE appecHOi MWHE GElAa YBeARTeHa AD 24 6T, a mpoueccopH
80486, Pentium, Pentium MMX u Pentium II uMeloT yxe 32-paspsa-
HYIO LIIMHY aapeca, ¢ TOMOIMBIC KOTOPOH MOXHOC aapecosaTh 4 I'Gair
naMsaTH.
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IIInHa ynmpaBAe€HUS INepeAdeT PSA CAYRKeOHHX CHATHAAOB:
3a0MCH-CYUTHIBAHHS, TOTOBHOCTH K OpHeMy-Tepepave AAHHELX, MOA-
TBEP>RACHWS MpHeMa AAHHBIX, aNlapaTHOTO IPEepBIBAHESA, YIIPABACHHA
M APYTHX, ¥TOOH O0ecIeMHTE TepeAady AQHHHX.

2.5.1. OCHOBHbIE XapaKTepPUCTUKN LUKUHbI

Pa3paAHOCTh WIHHEI ONPEABAAETCH YHMCAOM NapaAA€ABHBIX
TPOBOAHHKOB, BXOAAMINX B Hee. [TepBag nmna ISA aag IBM PC Gmira
8-pa3papanOH, T. €, DO Hell MOKHO ORAD OAHOBPEMEeHHO IEPEAABATh 8 GHT.
CucremHule mnk [TK, HanpuMep, Pentium IV — 64-paspaasue.

[IpooycKHada ¢OOCOOHOCTL IKHH ONPEACARCTCS KOAH-
yecTBOM GalToB WHGODPMAIIMH, NTEPeAABaeMBbIX [0 NIMHEE 33 CeKyHAY.
AAd cnpepeAeHNA NPONYCKHOM CIocoOHOCTH IIHHHE HeOOXOAUMO YMHO-
JKUTH TAKTOBYIO YACTOTY IIHHEI HA ee paspaAHOCTh. Hanpumep, aas
16-paspaasoli muHH ISA TponycKHasa ciocobHOCTE ONPEASAASTCS TaK:

{16 Gur - 8,33 MITn) : 8 = 16,66 MGair/c.

Ipu pacuete nmpoumyckHoOi cnocobHOCTH, Hanpumep mIMHE AGP,
CASAYET YYMTHIBATE peXXuM ee pafoTH: Graropaps yBeAHMYEHHIO B ABA
pasa TaKTCBO¥ YaCTOTH BHASOOPONECCOopda M H3MEHEHHAI NPOTOKOAd
NepeAAYH AAHHEIX YAAAOCE DOBHICHTE TPOIMTYCKHYI0 CIOCOGHOCTE IMHE
B AB3 [peXuM 2x) HAH B YeTHIpe (PeXHM 4x] pasd, IT0 SKBUBAAEHTHO
YBeAHYCHMIO TAKTOBOH YACTOTH MMHH B COOTBeTCTBYION[Ee YHCAO pas
(a0 133 n 266 MI'1 COOTBETCTBEHHO}.

BHelHne ycTpoicTBa K HIMHAM TOAKAIOYAHITCS NOCPEACTBOM UH-
mepgetica (Interface — conparRerne), IpeACTaBATIOMEro coGOH COBO-
KYTIHOCTE PasAHMYHEX XapaXKTepPHUCTHK KakKoro-anbo mepudgepniiHoro
yerporicrea [NK, onpeAeAdiomux opraluM3anmio o6Mena HHgopManei
MeIKAY HHMM ¥ BeHTPAALHBEIM NIPOLECCOPOM.

K 9HCAY TakMX XapaKTepDHCTHK OTHOCATCA 3JACKTPHUSCKHE H
BpeMeHHBEIe MapaMeTpEl, HalOP YNPaBAAIOIMX CHrHAAOB, MPOTOKOA
ofMeHa AAHHEIME H KOHCTPYKTHBHEE 0cOO8HHOCTH NIopKAI0IeHId. O6-
MeH AAHHEIMH MeXAy KoMnoHeHTaMi TTK BO3MOReH TOABKO €CAH MH-
Tepdeiichl A THX KOMIOHEHTOB COBMECTHMEL.

2.5.2. CrangapTbl wuH MK

TMpuenuno IBM-cOBMECTHMOCTH HNOAPA3YMEBAET CTAHAAPTH3ALMIO
UHTepdeilCcoB OTAGABHEX KOMNOHeHTOB IIK, uTO, B CBOIO OYepeAb,
onpeaeaseT rHGKOCTE CHCTEMEL B IIEAOM, T. €. BOSMOJKHOCTD [10 Mepe He-
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OBXOAMMOCTH H3MEHAT: KOHPHIVPALHIO CHCTEMEl H MOAKAIOUATE pas:
AWYHEe NepH(pepuiiHEe ycTpoHcTBa. B cAydae HeCOBMECTHMOCTH HH-
TepdeiicOB HCMOALIYIOTCS KOHTPOoAAePH, KpoMe Tor0, TRGKOCTE H YHH:
¢HUKaIHA CHCTEMH AOCCTHTAIOTCA 33 CUET BEBEASHHSA ITPOMEXYTOUHEX
CTaHAAPTHRIX HHTEePeiicoB, TakKHX KaK HHTep e ChI TOCACAOBATEARHOL
M DapPAAABABHOH NepeAaYH AAHHEIX. JTH Hrepdelch HeoOXOAHME AAS
pabGoTEl HanboAee Ba’KHEIX TepH(pepHHAHEIX YCTPORCTE BROAQ-BREIBOAA.

CucTeMHAas IIHHa NpeAHasHa4YeHa AAf 00MeHa HHGopMalHeri
Mexay CPU, naMaTeI0 B APYTHMH YCTPOHCTBAMH, BXOASIIIMMH B CHCTE-
MYy. K cucTeMHREIM OIHHAM OTHOCSTCH:

= GTL, ameroniad paspaAHOCTE 64 6HT, TARTOBYIC YacToTy 66,
100 1 133 MI1r;

» EV6, cnemndpuranus KOTOPO NO3BOAAET NOBRICHTD €€ TaK-
TOBYIO HacCTOTY A0 377 MIT,

IInHEH BBOAA-BH BOAA COBEPIIEHCTBYKITCH B COOTEETCTEHH C
pasBuTHeM nepu@eprAHLX yerpoiicTs [1IK. B Taba. 2.2 mpeacTaBAeHE
XAPAKTEPUCTHKHA HEKOTOPHIX IIMH BBOAA-BHIBOAG.

Hiuna ISA B TeyeHHe MHOTMX ACT CUHTaAACE cTaHAaproM [TK. Oana-
KO IIPaKTHYECKH OHA Oblra BHITECHeHa C PEIHKA TOABKO B 2001 1.

Hiuna EISA He IOAYYHAA IIAPOKOrC PaCIIPOCTPaHEHNM] B CBA3H C €€
BEICOKOM CTOMMOCTEI0O H IIPONYCKHON CNocoOHOCTRIO, YOTyHaromeR
MPOMYCKHOM CIocoOHOCTH NOABHUBIISCA Ha PEIHKE NIMHEL VESA.

Hluna VESA, uau VLE, npeanasnauena aas cBasu CPU ¢ OGeicTprME
nepudepHAHNMHE YCTPOHCTBAMH. B HacTOdIee PpeMs ee BLITECHHAA
GoAee DpoM3BOAUTeALHAS niMHa PCI.

Tabnuua @7 XapakTopruoTEke Hikh RROOH RLIACGH
- oo, | Tooms | Do
MGaiiT/c
ISA 16-paspsaanas 16 833 0016,6
EISA 32 8,33 0033,3
VLB 32 3 0132.3
PCI 32 33 01323
PCI 2.1 64-pa3paaman 64 66 05283
AGP (1%} 32 66 0262,6
AGP (2x) 32 66x2 05283
AGP (4%} 32 66x2 1056,6
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HIuna PCI Owiaa paspaborama ¢upMoil Intel aaa mpoueccopa
Pentium. OcHoBODOAATraICIIMM NMPHHIHNOM, NOAOKEHHEIM B OCHOBY
mHH PCI, ABAAETCS NIPHMEHeHHe TaK HaskBaeMHX MOCTOB (Brid-
ges), KOTOpHE OCYIIeCTBAAIOT CBA3EL MeXXAY uHo#M PCI uH ApyruMu TH-
namMu nmH, B ninee PCI peaanaopan npuanun Bus Mastering, koTophii
MMOApPa3yMeBaeT CNOCOOHOCTE BHeHNIHEro YCTPORCTBa NMPH TlepechlAKe
AAHHEBIX YIIDABASATE INHHOH (Ge3 yuacTua CPU}, Bo sBpeMsa nepeaan ul-
dropManuu yeTpoiicTBO, ToaAepKHBalollee Bus Mastering, 3axpaTeIBa-
€T IUHHY KM CTAHOBHTCH TAABHEIM, B 3TOM CAyyae neHTpaAbHEIH nponec-
COpP 0CBOGOMAKAQETCA A PEIIeHHA ADYTHX 33539, NOKA [IPOMCXOAHT ITe-
peaava ASHHEIX. B MaTepUHCKHX OAATAX TAKTOBas dacToTa WMHEEL PCI
3apAeTCA KaK MOACBHHA TAKTOBOH YacTOTH CHCTEMHOM IUMHE] T. €. IPH
TakTOBOH HacToTe cucTeMHol mrak! 66 MIT mmna PCI 6yaet paGoTtaTh
Ha yacrote 33 MI, llInna PCl craaa daKTHIECKHMM CTAHAQDPTOM CpeAH
IIUH BBOAA-BEIBOAA. Ha puc. 2.8 AaHa apxureKTypa MIMHLL PCI

g AGP — BEICOKOCKOPOCTHaA AOKAAEHaS IITMHA BBOAA-BHIBOAA,
TIpeAHA3HA4YeHHAA HCKAIOYHTEABHO AAT HYIKA BHAEOCHCTEMEL OHAa CBA-
3HBaeT BMAeoapanTep (3D-akceaeparop) ¢ cucreMHol mamATeio TTK.
ITura AGP Grira paspaboraHa Ha OCHOBE apXMTeKTYpPR ITHHEL PCI,
IIOATOMY OHA TAKKe ABAgeTcd 32-pazpaaHoil. OpHaKo OPH 3TOM ¥ Hee
€CTh AOMOAHHTEABHBIE BO3MOJKHOCTH YBEAHYEHHS NPONYCKHOH cno-
CcOOHOCTH, B YaCTHOCTH, 33 CIeT HCIIOAB3OBaHMA GOASe BEICOKHX TaKTO-
BHIX 4acTOT. ECAM B CTAHAGPTHOM BapHaHTe 32-paspsaiHad mmHa PCI
HMeeT TAKTOBYIO YacToTy 33 MIT, uTo ofecneinBaer TeOPETHUECKYIO
nponyckHEyi cnocofuocts PCI 33x 32 = 1 056 Mout/c = 132 Maaitt/c,
To muHEa AGP TaKTyercs CHrHaAOM ¢ yacToToi 66 MI, mosroMy ee npo-
MYCKHAA COCOOHOCTD B peHMe 1x cocTaBAAeT 66x 32 = 264 Mobaitt/c;
B peoXuMe 2x SKBHBAACHTHAas TAaKTOBasA 9acToTa cocTaBadeT 132 MIm, a
NpONyCKHasa ¢nocoSHoCTE — 528 MBaiiT/¢; B peskiiMe 4x — IIPONYCK-
HadA cmoco6HOCTE 0KoAD | [GaliT/cC.

IMuna USB GrAa paspaGoTaHa AMASpPaMM KOMIBIOTEDHOM K TeAe-
KOMMYHHKATHOHHOH npoMumaeHHOCTH Compaq, DEC, 1BM, Intel,
Microsoft Aas ToARAIOYEeHHA DepUdePURHLX yeTPoiECTE BHE KOpOy-
ca I'TK.

Texuuyecke XapakTepUcTHEH USB mpeAnoAaralorT BO3MOXXKHOCTB
MOAKANOISHHA YCTPOMCTB C PazAHIHEIMU CKCPOCTAMHE ofOMeHa. Brico-
Kasa CropocTs o0MeHa (full-speed signaling bit rate) — 12 Mbut/c, a
HH3KadA CKOpocTs o6Mena (low-speed signaling bit rate) — 1,5 M6u1/c.
B pexuaMe HU3KOH cKOpocTH nmEy USB ucnoAr3yoT Takue nepude-
pUIHEIE YCTPOHCTBA: KAABHATYPH, MBILH, AKOHCTHRHM, MaTpPHYHEIS
OpUHETEPH], AUTUTall3epE, Huhpobhle POTOKAMEDH, MOAEMH AAA OOBIY-
HHX TeAe(OHHLIX AHHHM, OEOH YNPAaBACHHSA MOHHTOpPOM. B peruMe
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{CHCTeMHan MEHA

i

Yn]-;menue

WHHGCH npoleccopa
Vnpasaenue Eydep
-namMATs | KIM-DaMATHIO | TAABHEIA yTIpARACHNS
Kam{fzj MoCT mepeaaved TTamaTs ﬂ
AABHEIX

Ynpapaenue -
imko# PCI [Huna nmpenns PCL

Puc. 2.8. Apxutextypa wwHe PCI

BHCORKOH CKOpOCTH: KOAOHKH, [SDN-MOASMH, BHEIIHNe HAKOMHTEAN
xaacca [omega Zip, ofucHEle ATC, Aa3epHHE H CTPYHHEe IDHHTEDPH.

Bepcua 2.0 USB oTANYAETCA TeM, UTO NOACCA EPOTYCKAHUS ITHHE
yBeauuena B 20 pas, 9TO AeAaeT BOZMOXXHEIM Iepeaady BHACOAAH-
Hux no USB, xoTopas CTaHOBATCH OpsMEIM KOHKypeHToM [EEE 1394
(FireWire).

ITuna USB noaaepskiBaeT TexHoAornio Plug & Play. Ipu noacoean-
HeHHH NepudepHHOre yerpoiicTea ero KOHGHTYpUpOBaHRe OCYIIeCT-
BASIeTCA aBTOMATHYECKH, Bee iepndepHiiHEie yCTpoHCTBA AOAKHEL OHITE
ofopyaosaHH pasreMamn USB 1 nopraroyaTecd K [TK yepes oTaeARHEIR
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CHCTeMHA HIHHA

Ynpasrenne
munoll oponeccops

BuaeoRapTa Ilopr Taannui
T L_acp AGP MacT TNamsms
Yopapaenue Llnna pacumpensa
umsoi PCI PCIL
l Kaptm [SA, nepubepnitnnie

Certenan YCTPOHCTBA, HE NOAAEDRVBAIOIVE
Kapra USB
MocT
PCI/ISA/
USB/IEEE 1384 Ilnna ISA
KoHTpoAAepH _
{PIIX6)
[Inza USB 1lInna [EEE 1394

-
L}
L]
]

¥
1
i
1
L

Puc. 2.9, ApxurexTypa winke USB

BRIHOCHO! 5A0K, HasusEBaeME USB-xaloM, HAH ROHOEHTPATOPOM, € I0-
MOWEI0 KOoToporo K TMK MOXAHO NOAKAIOYHTE A0 127 nepudepriiHEX
ycrpoicTe. Apxurerrypa miHHE USB npepcTaBaeHa Ha pHce. 2.9,

Hiuna SCSI (Small Computer System Interface) oGecHeIHBaeT CKo-
POCTh TepeAAuM AAHHEIX A0 320 MGaiiT/c U IpeAyCMATPUBAET TOAKAIO-
yeHUe K QAHOMY SAATITEPY AC BOCBMM YCTPOMHCTB: BUHYECTEPH, HPHBO-
abl CD-ROM, cxareph1, doro- U BupcOKaMephl. OTAMMHTEARHOMN 0CO-
GeHHOCTBI0 NMIMAK SCSI sBAdETCA TO, 9TO OHA WpeacTamrAser coboi
KaGeabnnlit maefip. C mmuamn ITK (ISA uau PCI) mimaa SCSI ceazaHa
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TepMuHaTop

CHCTeMHasA IHHA |
FaaBHHME MOCT EDO DRAM,
{Host Bridge) SDRAM |
OneparabEas 14
Ynpanaenue
Illvma PCI mmRoi PC1  TaMaTh (RAM) &
—————————————————————————————————— CD-RW SCSI
11|
> -
CD-ROM SCHI |
11|
Moct TAaBBELE ApATTTRp
PCL/ISA sCsl
EIDE (Host-adapter)
p
{PCI/ISA
Bridge}
CD-ROM __ HDD Limsa SCSI
EIDE EIDE
Iluna ISA

Puc. 2.10. LUnHa SCSI ¢ NopKNIoHEHHBIMKY YCTPORCTBaMMI

qepes xocm-aganmep (Host Adapter). Kaxaoe ycTpolCTBO, NOAKAIO-
YeHHOe K MIHMHEe, HMeeT CBO uAeHTH(HUKAITHOKHEI HoMep (ID). AroBoe
yCTpOHCTEO, MoAKAICHeHHOE K muHe SCSI, MokeT mHHUHHPOBaTL 06-
MeH ¢ APYTHM YCTPOHCTBOM.

Ha pnc. 2.10 moKazaHO IOARAKYEeHHE NepH{EePRIHNX YCTPOHCTB K
I1IK ¢ noMenisio muHE! SCSI. CylliecTBYeT IMHPOKHHA AHAIA30H BePCHI
SCSI, mauunas or nepeoit BepcEl SCSI 1, ofecneuynpalomeii MaxcH-
MAaALHYIO DPONYCKHYIO CnocobHOCTE 5 MBaiit/c, B A0 Bepcuu Ultra 320
€ MAaKCHMaABHOH TpPONyCKHOIH cnocoGHOCTEIO 320 MGaiiT/c.
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Hluna IEEE 1394 — 5T0 CTaHAAPT BHRICOKOCKOPOCTHCH AOKAABHOH
IOCABACBATEABHOH miMHE, paspaboTaHHHE dupMaMu Apple o Texas
Instruments. [[lura IEEE 1394 npepHasHaYeHa AAI o6MeHa udpoBoi
uAgopmannei Mexay 1K 1 ApyruMH 3AeKTPOHHBIMH YCTPOHCTBAMH,
0CO0eHHO AAA NOARAIOIEHHA 7RECTKHX AHNCKOB H YCTPOHCTB 00paboTKH
ayAHO- M BHABOHH(OpPMaNHM, a TakXe paboTH MYABTHMEeAHHHEIX
npuacxKeHnH. OHa cnocoGHA epepapaTh AAHHEIEC CO CKOPOCTRIO A
1 600 M6ut/c, paboTaTh CAHOBPEMEHHC € HeCKOABKHMH yCTpOHCTBa-
MH, DEPEAAIOLIHMHE AAHHRIE C pa3HRIMHA CROPOCTAMH, Kak B SCSI, Kak u
USB, muHa IEEE 1394 MOAHOCTEIO DOAAEPRMBAET TeXHoACOTHIO Plug &
Play, BRAIOYaH BO3MOXKHOCTE YCTAHOBKHA KOMIOHEHTOB 623 OTKAIOYe-
Hus nuranuda ITK.

[oaxA09aTE K KOMIOBIOTERY Yepes raTepibesic IEEE 1394 MoxHO pak-
THIeCKH Ar00HIe yeTpoelicTea, cnoccolrne paGorare ¢ SCSL K HuM oTHO-
oiTCA BCe BUAKL HaKONUTeASH Ha AMCKAX, BKAIOYAs JKeCTKHe, OIITHYECKHE,
CD-ROM, DVD, mudpoBEIe BHASOKAMEDE], YCTPOMCTBA 3AITHCH HA Mar-
HHUTHYIO ACHTY M MHOTHe ApyTHe NepHdepuiiitie yeTpoiicTa. Baaroaaps
TAKHAM [MUPOKUM BO3MOKHOCTHM 3Ta IIHHA CTAAR HAHOOACE IePCHEKTHE-
HO# AA9 O0GLEAMHEHHS KOMILIOTePA ¢ OBITOBOI SAEKTPOHHKOH.

2.5.3. NocnepoBarenbHbIA M napannenbHbiA
nopThi

Takue ycTpoicTBa BBOAA-BRIBOAQ, KaK KAABHATYPA, MHIIL, MOHHTOD
H OPHHTEP, BXCAAT B CTAHAAPTHYI0 KomnAekrammio ITK. Bee nepuge-
pHiiHEE YCTPOHCTEA BBOAA ACAJKHEI KOMMYTHpOBaTECA € ITK TakuM of-
pa3zoM, 9To0B AAHHRIE, BBOAMMEIE NOAB30BATEAEM, MOTAH HE TOABKO
KOPPeKTHO [IOCTYNIATh B KOMIBIOTEDR, HO H B AAABHEHIIEM 3(P(heKTHBHO
oGpabaruBaThCa. Apd OOMeHa AQHHHMH H CES3H MeXAY nepudepHeit
(ycTpoiicTBAMH BBOAA-BHIBOAA) M MOAYAeM oOpaGOTEH AQHHHX (MaTe-
PHHCKOH IAaTO) MOM¥eT ObITh OPraHH30BAHA HNAPAAAGABRHAA HAH IIO-
CASAOBATEABHAA IEPEeAada AQHHEIX,

apariersnas cBA3L 03HAYART, YTO Bee 8 6uT (MAl 1 GalfT) nepecH-
ARIOTCA H TEPEAAIOTCA HE OAMH 3a APYTHM, a OAHOBPEMEHHO (mapaa-
A€ARHO] HAHM, TO9HEe, KasKABIH [0 cBoeMy NpoBOAY. IIpMHINI Mapaa-
AEABHOH NIEPEAATH AAHHRIX CTAHOBHTCA OI€BUAHEIM, €CAH PACCMOTPETE
KaGeab, MOACOEAHHEHHH K pazbeMy HapaareAbHOrC HETepdetica, Ha-
opuMep Kabeab npuHTepa. OH 3HATHTEABRHO TOAINE, YeM IIOCAEAOBA-
TeABHHH KafeAb MEIIIH, TOCKOABKY KaGeAn AM DAapaAAeABHOMH mepepa-
9H AAHHEIX AOAKEH KAK MHHHMYM COASPXKAaTh BOCEME NPOBOAOB, KaXK-
AHIH H3 KOTOPHX OPSAHASHAYEH AAT TePEAATH OAHOTO OHTA.
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MapasnreanHure uHTepgeiick paspabaThpaer dupma Centronics,
MO3TOMY NapasreARHHH MHTepdeiic 9acTo Ha3bslBaloT HETepgelicoM
Centronics,

MapaanrearHHT HHTe pibetic AA8 npARTEpa 06HYHO 00c3Havator LPT
(Line Printer). MNeppr¥ MOAKAICYEHHKIN DprHTep 0B0O3HAYAETCA KAK OT
LPT1, a BrOpoit — Kak ot LPT2,

CVILeCTBYIOT HECKOALKO THNIOB NapaAA€ALHLEIX MOPTOB: CTAHAAPT-
Hu#, EPP u ECP.

CraHpapTHHE DaparreAbHHH NoOpT IpeaHaIHa4deH
TOARKO AAS OAHOCTOPOHHEH nmepeaaun HH(popManem ot INK K npHETe-
Py, 4TO 3aACIKEHO B 3ACKTPHYECKON cxeMe mopra. O obecneywpaer
MAKCHMAABHYIO CKOPOCTE NePeAayn AAHHEX or 120 po 200 K6adir/c.

Mopt EPP asagercda AByHanpaBACHHEIM, T.e. obecnieTnEaeT na-
PAAEARHYIO Mepeaady B GHT AAHHHIX B o0OHX HATIDABACHUAX H MOA-
HOCTBID COBMECTHM C0O CTAHAAPTHHM noprtoM. [lopr EPP nepepaer u
MPUHEMAET AAHHEIS MMOYTH B IIECTE pa3 GHCTpee CTAHAAPTHOO Napa-
AGABHOTO NOPTa, 9eMy crocobcrByeT To, 310 opT EPP mMeet Gydep,
COXPaHAKINUI NepeaapacMEle H NPUHHEMAEMEIe CHMBOARI AQ MOMEHTA,
KOTAA NPHHTEP GyAeT rOTOB WX DPHHATE. CHenuaAbHEN PesKHM NO3BO-
aseT nopty EPP nepepaBaTh GAOKH AGHHEIX HENMOCPEACTBEHHO N3 RAM
PC p mpaHTED B 06paTHO, MUHYE Dponeccop. [pH HCMOAR3ORaHWE HAA-
AesRauiero nporpaMMHoro obecnedenns nopr EPP MokeT nepepaBaTh v
NPYHHMATE AGHHHE CO CKOPOCTERIO A0 2 MGuT/C.

ITopt ECP obAapas BceMH BOZMOKHOCTAMHE nopra EPP, obecne-
YMBaeT NOBHIGEHHYI) CKOPOCTE NEPeAAYM AQHHEIX 3a CHeT (byHKUHH
CHFATAS AAHHHX. AAd CORaTHYI AAHHHX HACTIOAB3yercda MeTop RLE (Run
Length Encoding), coraacHo KOTOPOMY AAHHHASI NOCACAOBATEABHOCTE
OAVHAKOBHX CHMBOACE NIEPEAAETCA BCETO AMIGL APYMA GafiTaMA: 0AHH
GaliT olpeaeasieT NOBTOPAIOIIMIACA CHMBOA, & BTOPOH — MHCAO NMOBTO-
penuii, [Ipe 3ToM cTaHaAapT ECP AOIYCRaeT CRATHE H PACIAKOBKY AAH-
HHIX KaK IporpaMMH0 (IyTeM NpHMeHeHHA ApalBepa), Tak H anmnapar-
HO [cxemoii nopra). AauHasn GyHEIHER He siBAAeTcd 0083aTeABHOH, MTo-
3TOMY OPTH, NepudepHiiHEe YCTPOHACTEA H NPOrPAMMEI MOTYT €€ H He
MOAAEPAXMBaTE, OHA MO)KET OHThL PeaAH30BaHa, KOTAA PEACHM CXaTHS
AGHHEIX nopaepxEuBaeTca Kak noproM ECP, tak u npaerepom. Yeean-
yeHHe CKOPOCTH DepeaAad AAHHHX ¢ ToMolkio DopTa ECP cyiiecTaeH-
HO YMEHHIIAET BpeMA PacliedyaTRy AAHHHX Ha IPpHHATEpe,

VicnoAb3opaHMe MPEeMMYIIECTB (PYHKIMOHAALHEIX BO3MOMKHOCTEMH
nopros ECP u EPP BO3MORKHO NpH HAAMYMH KOMIBIOTEpa, 060pPYAOBaH-
HOro OAHHM H3 3THX CTAaHAAPTOB.

IMocaegopamenrnan cBA3b OCYIIECTBASETC MOOMTHO! OTARABHHE
GHUTH NEPeCHAAIOTCA (MAH NPHHHMAKIOTCA) MOCASAOBATEARHO OAMH 34
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ADYTHM [1D OAHOMY NPOBOAY, IIPH 3TOM BO3MOMEH o0OMeH AGHHLIMH B
ABYX HAIPAaBACHUSX, MPHEM H Iepeaava AAHHHX OCYIIEeCTBASIOTCA C
OAMHAKOBOH TaKTOBOHM 9acTOTOH. AAS MOCACAOBATEABHEIX HHTEpdeii-
COB BHGOD MOAKAIOH3EMHX YCTPOHCTB 3HAYHTEALHO IMHpE, MOITOMY
GoALHIMHCTBO ITK 0GHYHC 060PYAOBAaHO ABYMA HATEP(EMCHRIMH Padh-
eMaMHE AA IOCAGACBATEABHOH mepeaady AaHHHX. B KavecTBe craH-
AapTHOrO COO3HAYEHHS AAA TOCAEAOBATEABHOIC HMHTepdelca ualne
BCEro HCNMOAB3YIOT RS-232, RS-422, RS-465. PasheME IOCAGAOBATEAL-
Horo uHTepdeinca Ha [1K npeacrasagioT ¢co0oil 9-KOHTAKTHEIA (BHAKA)
Sub-D uau 25-KoHTaKTHHI (BHAKa) Sub-D.

AAf YCTAHOBASHHS CBAZH MEXAY ARYMS IOCASAOBATEABHEIMU NHTED-
¢eficaMu NpepBapHTEARHO HEOOXOAMMO CKOHQMTYPHPOBATE MX COOT-
BETCTBYICIIUM 00pa3oM, T.€. YKA3aTh, KaK GyAeT OCyTeCTBAATECH OOMeH
ABHHEIMI; CKOPOCTL 00MeHa, (popMaT AAHHEIX, KOHTPOAL YeTHOCTH H T. A,
AnmnaparHoe KoH(QHrypHposaHHe uHTepteiica IyTeM COOTBETCTBYIO-
el YCTAHOBKH AZKAMIIEPOB HAM IepeKAIodaTeAel HeyAOGHO, MOCKOAL-
Ky OpIXoARTCS BCKpHBATE Kopiyc TTK. Kondurypuposanue Nocaeao-
PATEALHOTO UHTEpdeiica ocymecTBARSTC NPOTPAMMHEIM CIIOCOGOM,
TeMm Boaee yTo cpeaa Windows npeaocTaBadeT TaKyIo BOIMOXKHOCTL.

NPOLIECCOPbI

[Ipoueccop, AN HeHTPAALHELR npotteccop (Central Processing Unit —
CPU) — ocHoBHOH pafouyrH KOMIIOHEHT KOMUBIOTepa, KOTOPHH BEi-
NOAHSET apHdMeTHUYECKHEe H AOTHYECKHe ONePalMH, 3apaHHEe Ipo-
rpaMMoii, YIpaBAfeT BEMNHCAWTEABHEIM HPOIIeCcOM M KOODAMHHPYET
pafory rcex yeTpo#icT KoMnbioTepa, CPU npepcTapager coboit «cepa-
11e» MATEPMHCKOM NAATH, NIOCKOABKY HAXOAMTCA B IIOCTOSHHOM B3au-
MOASHCTEUM C APYTHMH SA€MEHTAME MaTepPHHCKCH MAATEL.

C pa3BHTHEM TEXHOAOTHH MHKPO?ACKTPOHHKHA H YBEAWYEHHEM CTe-
TNeHH UHTerpalyH DAEMEHTOB, PajsMeINeHHEIX B QAHO SASKTPOHHOMN
cxeMe, NPCIeccop CTaA Ha3EIBATECA Muxponpoueccopom (MI1).

QusrNeCKH DpOeccop AR MHKPOTIPOLIECCOP MPEACTABAACT coboit
UHINErPAALHYI0 CXeMy — TOHKYIC MAACTHHEY KPHCTAAAHYECKOTO KpeM-
HMA NPAMOYTOABHOH (DOPME DAOIGAABIO BCErO HECKOABKO KBAAPATHEIX
MHAAHMETPOB, Ha KOTOPOH pasMellleHHl TAaBHHe (YHKIHOHAALHHE
KOMITIOHEHTEL:

1) SApO — CAABHEIN KOMIICHEHT OpOLeccopa, OCYIECTBAAIOIUI BRI-
MOAHEHHEe KOMaHA,

2) conpolieccop — CHEHAABHEIYE MOAYAL AAA BRIICAHEHUS ONepa-
IHH C «nAABaOmei ToUKoH» (MAW 3ansTol);
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J) MOAYAR mpeacKaszaHHs nepexopa (Branch Predictor), KOTOpPEIH
OIpPeACAAT H3MeHeHHe IIOCAGAOBATEARHOCTH KOMaHA NoCAe NepexoAa,
AASI TOrO YTOOH [IEPECAATE 3TH KOMAHAR! 3apaHee B ASKOAEP KOMAHA;

4) ¥a1I-01aMATE HePBOrc YPORHA — CBepXOHCTPas IaMATL, IpeAHa-
IHAYEHHAA AAS XPAHESHANA TPOMEXYTOYHKX Pe3YALTATOB BHYHCACHHH;

3) KalI-MaMATEL BTOPOrO YPORHS;

6) urTeptheiiCHEIA MOAYAE CHCTEMHOMN IIMHEL, 00 KoTopol B CPU no-
CTYTIAIOT KOM@HALI 1 AQHHBIE, & TAKOKe NepeAaioTcs AaHHele 3 CPU.

MERpOnpOoLECCOp COAEPRAT MAAAHOHE TPAHIHCTOPOB, COSAHHEGH-
HEIX Mexay coGoll TOHYaHIIMMH NPOBOAHMKAME M3 AAIOMHHHS HAH
MEeAH M HCIOAB3YEMHX A oGpaboTKH AaHHEIX. Tak GOpPMHPYIOTCS
BHYTPEHHHE IDHHE. B pe3ayAkTaTe MEKDONPOLECCOP BBIMOAHAET MHO-
JKeCTBO QYHROWH — OT MareMarHYecKHX M AOTMYEeCKHX omdepauuii Ao
VIIpaBAeHHS paboTOH APYTHX MHKPOCXEM H BCEr0 KOMIBIOTEPA.

Kpucrasa-nAacTHHKA mOMeljaeTcs B IAACTMACCOBHIE MAM KepaMH-
YeCKHMH [IAOCKHH KOPIIYC M COSAHHAETCHA NPOBOAHHEKAMH C MeTaAANUa-
CKHMH IITHPEKaMH, YTOOH erc MO2KHO GRIAQ YCTAHOBUTE HAa CHCTEMHYIO
IAATY ROMIBIOTEPA.

2.6.1. TexHonorua npou3BoAcTEa
N OCHOBHBLIE XapPaKTePNUCTKK

TIpMHIMOHAABHEIM OTAHYHEM MHKPOIPOIIECCOPOE OT TPAaH3HCTOPOB
HAW HHTEIDAABHEIX CXEM SBAAETCH TO, UTO OH PACHOAAraeTCA Ha OAHOM
KpHCTaare (gure]). TeXHOAOrHA NPON3BOACTBA TAKOrO YAIA COASPKAT
MHOKECTBO 3TAIOB, K IHCAY OCHOBHEIX OTHOCST CAGAYIOLIHE,

Ha neppcM 3Tane BRIpAIABAOT MOHOKPHCTAAN THCTOTO KPEMHNT, B
KOTOPOM KOHLeHTpanHs npuMeceii coctabaieT He Goaee 0,1 MHUAAHOH-
HOM AOAH mpoleHTa. TToAy9eHHBIe KPHCTAAAMMECKHS CTDIKHH AOCTH-
raloT aMaMetrpa 150..300 mMm. Aaree CTpeXHH paspe3laloTcs Ha
MNAACTHHEI-IIOAAOFKEH TOAIHHOU o1 200 A0 600 1M, KoTopHEe NoaBepra-
10T IOAHPOBaHHIO H OKHCAEGHHIO C LEAbI0 MOAYYEHHS HA HDOBEPXHOCTH
AMBACKTPHYECKOH 2aIIMTHON NAeHKH AHOKCHAR KpeMHUA — Si0O,
{puc. 2.11, g). Ha moAAOKEH HAHOCHT CBETOIYBCTBHTEABHEIN CAOH —
¢oTopesucr.

Ha caepylomeM 3Tane BBIMOAHSAIOT (hoTOAHTOrpadHIecKHHd mpo-
I[eCC, B XOA€ KOTOPOro Ha KpHcTasie (POPMHPYETCSI PUCYHOK — CXeMd
COGAWHEHHH HECKOABKHX AECATRKOB CX€M OAHOBpeMeHHO. IIAacCTHHHEI,
NOKpPHITHIE doTOCAOeM, oOayualoT yasTpaduoreToM depe3 doro-
walAOH C PHCYHKOM HEOOXOARMEIX coeauHenui (puc, 2.11, 6). Ilpu o6-
AY4eHHH YAETPA(HOASTOBHMH AyYaMH MeHAETCA XUMHYECKHI COCTaB
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SiO, SiO,
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Si
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Si

Sio,

e X

Puc. 2.11. OcHoBHbIe 3Tanbl TEXHONOMMYECKOrO NPOLECCa U3roTOBNEHUN
appa CPU

TeX y4acTKOB (pOTOpe3ucTa, KOTOPhle HAXOAMAMCE NOA MPO3PaYHBIMH
obaactaMu doTomabAOHa, YTO MO3BOASIET MX YAGAHTE (pHC. 2.11, B), Ha-
NpHMep, PacTBOpPeHHEeM (XHMMHYECKMM TpaBAeHHeM). Aanee B Xoae
TPaBA€HHs 3aCBEYEeHHEIEe YYaCTKH OYHINAIOT OT AHOKCHAA KpeMHHS
(puc. 2.11, r, g). 3aTeM NpUMeHAIOT HOBRIH (hoTOLIaOAOH, YTOORI chOpMH-
POBaTh CAEAYIOIIME ypoBeHb. [Tponecc noeropsiercs 6oaee yem 20 pa3
AO TeX Iop, IT0Ka He GyAeT BOCIIPOM3BEAEHA BCS CTPYKTYpa AAPa.
Aanree IPOHU3BOAAT H3MEHEHHE CTPYKTYPH KpeMHHs (dopMHpoOBa-
HHe p —n-obaactelt) nyreM AoGaBA€HMS pa3sAMYHBIX IIpUMeceH, YTOOh!
Ha IIOBePXHOCTH IMAACTHHEI ITOAYYHTE Y4A4CTKH C HY?>KHBIMH CBOMCTBAa-
mu. [Ipu Temneparypax nopsiaka 700... 14 000 °C npoHCXOAMT npolecc
Aubddy3uH, T.e. NPOHUKHOBEeHHs TpeOyeMEIX IpUMecei B KpeMHHMH
Ha OTKPHITEIX B nponecce doToruTorpaduu ydacrkax (puc. 2.11, e).
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3aBepIluaeT TOT 3Tall HAHECEHHE 3alHTHON mAeHKH SI0, TOAIMHO
nopdaaKa | MKM.

Chepyiommit 3Tall CBA3AH C NPOKAAAKON METAAAHMYECKNX COAMHe-
Hu# (puc. 2.11, x). B 0,13 MKM-TeXHOAOTH, KOrAA MHHHMAALHEIH TOTIO-
AOTHHecKMil pasMep — LIMPHHA TOKOBEAYILUEH ACDOIKKH, pacCTOSHHE
MeXRAY COCEAHHMMH AOPOKKAMH — cocTaBAasieT 0,13 MM, Koprnopanus
Intel npHMeHneT MeAHEIe MPOBCAHUKH, B TO BpeM: Kak B 0,18 mMxM-
Texmpoliecce HCIOAB30BAAHCE aAIOMIHHEBHe, AaAee MAACTHHE paspe-
3al0TCR Ha OTASABLHEIC MUKDOCXEMbL, TECTHPYIOTCH H YCTaHABAHBAIOTCA
B KOpITyca.

AaAbHeilillge COBEPIIEHCTBOBAHME TNAPAMETPOB MHKPOMPOUECCO-
POB CBA3ZARC ¢ MOMCKCM HOBHIX TEXHOACTHIECKHX PeIleHHH.

IMpouasopuTeABHOCTE CPU XapakrepH3yeTca CACAYIOIMMH OCHOB-
HBIMH [[apaMeTpaMH: CTelleHb MHTerpauHy; paspaaHoCcTs ocOpabaTHBa-
eMhIX AAHHEX; TAKTOBad MacCTOTa; MAMSATE, K KOTOPOII MOJKET aApeco-
paTecsa CPU; o6neM YCTaHOBARHHOMN K3 II-MAMATH.

Kpome Toro, CPU paaaniaioTca no TeXHOAQTHH NMPOM3BOACTBA, Ha-
NpsoReHUI0 muranua, dopmMbarropy H Ap.

CreneHbs MHTeTIpallnu MHKpocxeMeul CPU (unna) NoKasHBaeT,
KaKOe YMCAO TPAH3UCTOPOR B Hell yMellaeTcd, OAHH H3 oCHOBareaeit
Kopnopatuu Intel Topaonr Myp, 3aHnMaBImiica pa3paboTKolt MUKPO-
npoueccopoR, B 1965 I YCTaHOBMA ONMPEACACHHYIO 3AKOHOMEPHOCTE B
YBEAHYEHHH YHCAA TPAH3MCTOPOR Ha KPHCTAaAAe OT BDEeMEeHM: Ka)KARIe
18 Mec XOAHYECTBO TPAHAUCTOPOB HA OAHOM KPHCTaAAe YABAMBAETCA
IIpY COXPaHeHHH ero CTOHMOCTH. JTa SMIOHpHYecKas GhopMyAa HOCHT
HalBaHUe «3aKOH Mypan, TOATBepPIRAAETCA IPAKTHKOH COBEPIICHCTRO-
BaHWA MAKPONPOIECCOPOR H OTPaXKaeT TOT HeBRePOATHHIH IPOPHB, KO-
TOpHI HabAIOAAETCA B OGAACTH BHCOKHX TeXHOAOIHIA.

Ecan B YHIle OpPOLECCOPOB Nepeore noroAeHud (3086/8088) mome-
manock 0,029 MAH TPaH3IHCTODOB, TO B DponeccopaX Hayara XXIe. —
ceuillle 28 MAH. CelHAAHCTH MPEACKAIHBAAH, 9TO B GYAYIIEM B KaXxK-
ADM Tpolleccope GyAeT pacioAaraTecs AC 1 MADA TPAaH3UCTOPOB, KOTO-
pHe GyAyT H3roToBAATRCA 1O 0,010 MKM-TeXHOACTHM.

OKCIIepTH [IOAATAlOT, YTO TEXHOAOrHS IPOM3BOACTEA MHKDOCXEM
MMO3BOAMT YMEHBIIMTE Pa3MepH UX 3AeMEeHTOR AQ 3 HaHOMETPOB, YTO
PABHO pa3sMepy NATHAECATH 4TOMCB BOACDOAA. B AaGopaTopuax yxe
CO3AAHEI MPOTOTUNE TPAH3HCTOPA C pasMepaMi SAeMeHTOBR 32 i AaiKe
22 Hna.

PaspapHOCTE OOpal0aThiRaeMEIX AAHHEIX ONPEASASIOTCH KOAH-
tecTsoM OHT HAGOPMALMH, KOTOPOE NPOOECCOP MOXKeT ObpalfaThiBaTh
OAHOBpeMeHHO: 16, 32 mau 64. [Nepeuii 64-paspAaaHEll Ipomeccop mo-
geuAca B 2001 r. — [nte] Itanium.
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TaxroBan yacTtoTa [IK ompepeasieTcs 4acToTol paboTH Tak-
ToBOTO reHepaTopa (System Clock), KOTOPEIf CHHXpOHHAIHDPYeT pabory
PA3AMYHEIX KOMIOHEHTOB, YacToTa paGOTH TAKTOBOTQ reHepaTropa H3-
MepsieTcs B Merarepiiax. Ecau meppure ITK HMeAN OANH TARTOBHEI reHe-
paTop, KOTOPEIH ¢ 9acToTol 8 MI CHHXpOHKU3KMpOBaA paboTy nponec-
copa, MaMATH, LINHH BBOAA-BEIBOAQ, TO B cOBpeMeHHHX 1K mmeerca
HEeCKOAEKO TAKTOBHIX TeHepaTopos, pafoTalomuX CHHXPOHHO Ha pas-
HEIX yacToTax. Yacrora cucreMH [1K onpeaeaserca yacToToi CHCTEM-
HO WMHH, MPHYeM TaKTOBEIE YAaCTOTH BCEX OCTAABHEIX KOMNOHEHTOR
MK ABAAIOTCA KpPaTHHMH 4YacToTe CHUCTEeMHOM MHHE, Hampumep,
TaKTOBLIE YaCTOTH PajsAHYHHX KoMnoHeHToB cHcreMEl [TK ¢ CPU
Pentium II, paGoTaromero ¢ TaxToBoii gacToTol 266 MM, cocTasasior
(e M) 66 — aan cucTeMHO# IIHHEL 133 — AAA KOII-GAMATH BTOPOTO
ypoRHT; 33 — aAan muHH PClL # 8,3 — Aas miuHH ISA. TakuM oGpa3om,
MPOU3BOAHTEABHOCTS BCeH CHCTEMEL B LIGAOM 3aBHCHT OT TaKTOBOi Ya-
CTOTH CHCTEMHOI ITHHH.

O6bmeM maMATH, KKOTOpo#l MoxeT appecoBaTeca CPU, onpeae-
asieTca o0peMOoM onepaTrHBHON maMATH [TK, MOCKOABKY AaHHEI®, KOTO-
phie oOpaGateBaer CPU, AOAKHH pacmosaratec2 B RAM, Ecau npo-
yeccopsl 1K nepeoro noxoAeHNs MMeAH MaKCHMAaABHEH o6weM appe-
cyemoii maMaTH 1 MGailT, T0 y npolieccopoB IECTOro H CeARMOTO
MOKOAEHHIA 3Ta BeAHYMHA cocTaBager 64 ['GaitT, a v npomeccopa Intel
Itanium — 4 TGasit (T6afiT [{erabyte] — eanHHIA NIMepeHHA 00BEMA
naMATH, paBHaq 1024 ['Gaitt).

2.6.2. Oco6GeHHocTy Npoueccopos
Pa3nu4HbIX IOKONEHWIA

Ilpoyeccopst nepsorc H BIMOPOre NOKOAeHUU NpeacrTaBacHH CPU
8086/8088 u 80286. IMponeccop 8086/8088 uMeA TAKTOBYIC YacTOTY
4,7# MI'u n onepaTuBEYIO namaTs 256 KBair. Ilpoueccep sTOpOro mo-
KOASHEA HMeA 3aIHIeHHENH pesXHM paboThl, 1103B0AIBIIAIH O6panlaTs-
cs K 16 MBairr mnamaeckon u 1 I'GaliT BpTYaARHOM NaMATH. AyunHe
U3 nponeccopoB 80286 pocTUraM TakTOBOMH YacTOTH B 20 ML,

Tpoyeccopm mpemeero nokoAenus 80386 OTAMYAAHCE OT CBOHX
OPeAlIeCTBEHHAKOB BO3MOXKHOCTEIC PAGOTHL B BHPTYAABHOM DPEAKHME,
HaAWYHeM pHemHe#d xam-pamaTu CPU, pacnoAoXeHHOH Ha MaTepHH-
CKRoif naare, n 32-pa3paaHemM AapoM CPU, 32-paspsaHHE npoueccop
386 DX uMea TaxTOBYIO YacToOTY yKe 33 M, ofecmeyusaa appecanHio
duamuecKon naMaTH A0 4 I'GafiT n BUpTYarbHOH — A0 64 I'GaiiT.

Tpoyeccoprt yemnepmoro noxoaenur 80486 oTamdaroTed OT lLpoKec-
COpOB TPETRETO MOKOASHHA TeM, UTO B caMo Aapo CPU METerpHpoBaHH
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K3II-MAMATE H CONPOOEeCCOp, a TAK/AKES PRAAH30BAHA KOHBe I e-
PH3aL WA BRIYHCACHHIL.

Conpoueccop, nau mamemamueckul npoveccop (Numeric Processing
Unit — NPU), npeapHa3Ha4YeH AAA BRIMMOAHEHMA apHGMeTHYeCKHX Aeil-
CTEMii C nAABaKoImeit TOuRoi, OH He YNpaBAAeT CUCTeMOM, & AKAET KO-
MasHAy of CPU Ha BEINOAHeHHRE apuMeTHISCKHX AefcTBIN M hopMu-
POBaHUE PR3YALTATOR, PupMa Intel noAaraet, 4T0 CONPOLRCCOP MOKET
Ha 80 % CORpaTHTE BpeM# BHIIOAHEHHSA TAKMX ONepalui, KaK yMHOMKe-
HHE M BO3BeAeHHe B CTeleHb,

TunHyHBIMK OpeAcTaPHTEAIMH CPU yeTBepTOrO NOKOACHHA ABAA-
10Tcs 80486DX u 804865X ¢ cOOTETCTBYIOUIHMHY AHANa30HaMM TaKTO-
BEIX wactoT 33...30 MIgu 2... M,

Ilpoueccopst namoro noxoreHus muna Pentium TMOAAeDIXKHBAIOT
64-pa3pAAHYIO CHCTEMHYIO IIMHY ¢ TAKTOBOH 9acToToH 66 MID, Hvelor
TEXHOAOTHIO IIPeACKa3aHHA epexoAOB H MapaAAeABHOM KOHBelepHOH
0o6paboTRM AGHHHX C DOMOIIBIO ABYX NATHCTYIeHYAaTBIX KOHBEAepos.
INpeackazaHne NepPeXOACB PeaAnsyeTes GAArOAAPA XPAHEHHIO AAHHBIX
0 DOCASAHHX 256 mepexopax B cnenuasbHoM Gydepe aapeca nepexoaa.
Kam-mamare ofsemomM 16 KGafit pasaeareHa Ha [aMATH AAHHBIX H ma-
MATH KoMaHA 110 8 KfaliT, YTo HCKAIOYAET [IepeceyeHHe KOMAaHA U AaH-
HHX,

TMponeccops Pentium NpHHATO IOAPA3AEAATE IO MOKCACHHAM B CO-
OTBETCTEHH C XPOHOAQTHEH BRIXOAA Ha KOMIBIOTEPHRIL PRIHOK H TeX-
HHYeCKHMH XapakrepucrukaMu. CPU Pentium mepBoro moKCA€HHSA
npeacraBageT cofoil 32-pa3psiaHLIil porieccop, paboTalcmiHii Ha Tak-
ToBOH 9acrore 60 1 66 MIo, B rakane TakToBas wactora CPU Pentinmn
BTOPOrO MOKOASHHA cocTaBAdAa 90 u 100 MI1, HO B HacTosILee BpeMs
ona pocruraer 200 MIy. OcHoBHOE oTaluHe Pentium BTOpOre H Tpe-
TBENO MOKOAEHHHA B TOM, YTC SAPO HPOIECCOPOB TPETLErD IOKOAEHHA
NPOH3BOAUTCA [0 TEXHOAOrHH, ofecnednpBaiclledl pasMep 3AeMeHTa
sAapa nponeccopa (3,25 MKM, B To BpeMs Kax ¥ Pentium nmepporo u BTOpo-
TO DOKOASHHIH 3Ta BeAHYHHa cocTaBasiad 0,8 u 0,35 MKM cooTBeTCTBeH-
Ho. Konkypenmmo CPU Pentium nmpomussoacrBa xommaHul Intel Ha
KOMIIEIOTEPHOM PHIHKE COCTaABAAIOT Npolieccopsl AMD K5 npoH3Boa-
crea kommaHuu Advanced Micro Devices u Cyrix 6x86 (Cyrix Corpo-
ration), KoTopHIie o PAAY XapaKTepucTHK npeBocxoasT CPU Pentium.

IMponeccopn Pentium MMX opHeHTHPOBAHE HA pelmeHUWe 3apad
MYABTHMEAHA H COAEPKAT CXEMOTEXHHYECKHE M APXATEKTYPHHE pelne-
HHS, CYIIECTEeHHO MOBLINAONIMe TPOH3IBOAHTEALHOCTE! BABOE YBEAH-
YyeH pasMep K3W-naMATH (16 KGakr aas AaHBEEX A 16 KGalT Ard Ko-
MaH}); YBeAHYEeHA A0 IIeCTH IIATOB AAMHA KoHBeiiepa. CKOpPOCTE BHI-
TNOAHEHHASA NPOTPaAMM YBeAHdeHa Ha 10... 15 %, IT0 MpHBAEKATEABHO A

o2



ArobuTEAC KOMOLIOTEPHHX HMIp, BHacodmuarMoB Ha CD-ROM n
OpoheCCHOHAACB-AN3AMHEDOB.

IIpoueccopsi Wecmoro NOXOAeHUS MOAACPXHMBEIOT 64-pa3psaHyIO
CHCTEMHYIO IIHHY H paboTy MHOTONPOLECCOPHEX cHCTeM. [lepBmi
CPU urectroro nokoaeHus ¢upmMul Intel nocur mma Pentium Pro. Tlo
cpaBHeHHIO ¢ Pentium nponeccops Pentium Pro uMetor He ABa, 8 4eTHI-
pe KoHBeliepa ¢ yBeAHYeHHeM cTyneHeil Npu KonpeHepHOl oGpaboTke
AAHHHX € IATH AOQ 14, yCOBEPIIEHCTBOBAHHYIO TEXHOAOTHIO IPeACKasa-
uns nepexoacB. Ocotennocteio CPU Pentium Pro aBaserca aurerpu-
pOBaHHAadA K3II-TIAMATE BTOPOTO YPOBHA, KOTOpad 2a cYeT IepeMellleHHs
€ MaTepHHCKOMN maaTH B CPU moxer pafioTaTe Ha MGaKRCHMAABHOH 4a-
crore CPU. CPU Pentium Pro npeaHaszHaYeH AA{ TOAL3OBaTeAeH, pabo-
TaILHX C MOIIHEIMA BRIYMCAHTEARHEIMH CPEACTBaMH.

TIpotieccop Pentium II covetaet apxurexTypy Pentium Pro c Texno-
aorueit MMX. TakroBaa yacrora CPU Pentium IT HaxoAATCA B AMATIAZ0-
He oT 233 po 450 MT1, a cHCTeMHOM IIHHE €70 MATEPHHCKOH IMAATR —
or 66 a0 100 MI1r.

Pentium III, npumeamuii Ha cMeRy Pentium II, paciuupsaeT BO3MOK-
HocTH 00paGoTKH macOpaskeHHi, HOTOKOB AyAHO- M BMASOAAHHELX,
pacno3HaBaHUA PeYH, HMEET TaKTOBYIO YaCTOTY HPOLEeccopa CBHIIE
600 MI'q n cHcTeMHOM ITMHH A0 1,33 T,

CPU ceMmeiicTBa Celeron npeacrapaqioT co6oii sepcuio Pentium II,
npeAHa3HAYeHHYIO YCKOPHTE Mpoliece epexcAa NoAL30BaTeASH Ha HO-
BOE IOKOAEHHE NPOIecCOpoB.

[Mponeccopr ceMeilictea AMD K6-2 dupMm AMD umeloT B sape
CPU MOAYAB ¢ KOHBEHEPHOH CTPYKTYPOH AN YCROpPEHHOH o0paGoTRH
HHCTPYKIMH TpeXMepHOH IrpadHKH, ayANo- ¥ BHAGOAAHHEIX, YTO YBe-
AMYHBAET NMPOM3BOAMTEARHOCTE IOPOIECCOpd, KOTOPEIA paboTaeT Ha
TaKTOBOH 4yacToTe oT 266 A0 450 MIT npH 4acTOTEe CHCTEMHOMN WHHE
66, 95 u 100 MTIn. B appo nponeccopa AMD K6-3 HHTErpupOBaHO
256 KOaiT K31-naMaTH BTOPOTO YPOoBHSA, paboTalolieil Ha 4acToTe npo-
LEeCcCopd, & HA MATEPHHCKOMH MMAATE PaciOAAraeTCs KIUI-TIAMATE TPeThe-
ro ypoBHa 00seMoM 0T 312 A0 2 048 KGaiiT.

IIpoyeccopel cegbMOro NOXOACHUR MMEIOT COOCTBEHHYIO YacTOTy
ceume 1 I'Ti; ¥ TOAASPXUBAT HOBYIO CHCTEMHYIO WIHHY ¢ TAKTOBOH
wacrortoii Ao 400 MI'n. CPU K-7 xopnoparini AMD DoAyquan HazpaHue
Athlen. CPU Athlon nmepeoro noKoAHHAA OCHOBaHH Ha 0,22 MEM-TEX-
HOAOTHH H MMEeAH TAKTOBYIO HacToTy AC 700 MIT1, a BTOpOTo NOKOAEHHS
ITpH NIepexoAe Ha (), 18 MKM-TeXHOAOTHIO ACCTHTAIOT YacToTH 1 000 MIT,

CPU Pentium IV(Willamate) xopriopauun Intel saBasercs, no cyTH
Aeaa, MoaepHn3anmeii Pentium Pro, EMeeT TakTOBYIO 9acToTY A0 2,6 Iy
H MCNOAB3YET CHCTeMHYI0 Ay (Quard Pumped, nepeaaiomyo o 4 na-
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KEeTa AAHHEIX 3a OAHMH TaKT ¢ TaKTOBOH yacToToi (100 MIlox 4 = 400 MIwy).
OfbeM K3IN-NAMATH BTOPOTO YpoRHA cocraeageT 256 K6adr. fIapo npo-
meccopa BRINOAHeHO 00 0,18 MKM-TeXHOAOTHH.

CPU Pentium IV(Northwood) oTasgaercs TeM, 910 €ro SApo H3ro-
TOBAEHO NC 0,13 MKM-TEXHOACTHH, YTO IT0O3BOAMAC NOBHCHTL TAKTOBYIO
tacToTy Ao 3,06 I, yBeAMIHTE 06BLeM K31U-NAMATH BTOPOTC YPOBHSA
20 512 KGaifT ¥ TaKTOBYIO JacTOTY CHCTEMHOHN IIMHE A0 533 MITI.
[Nponeccop Intel Pentiurn M opdeHTHpOBaH AAM OPHMeHEHWUS B MO-
6papHEIX TTK.

TIponeccop Intel Celeron npeacTapaneT coboil YIPOLIEHHYIO Bep-
cuio Pentium IV. IMepeue nponeccoper Celeron — anaaorm Pentium I,
OTAMYABITHECA OTCYTCTBHEM AOPOTOCTOALIHX MHKPOCXEM KL -TaMATH
BTOpore yposH4. Bumyck CPU Celeron mpopOaKaACa OOCAE IOABAE-
HHA Pentium II1 1 Pentium IV. Ux TakroBasa gwacrora — A0 2,88 I'mm;
4aCTOTa CHCTEMHOH IMNHE — a0 400 MIT; ofbeM KLI-TIaMATH BTOPOTO
ypoBHA ~— 256 KGatiT; TexHoAaorud -— 0,13 1 0,18 meM. B 2004 r. pas map-
KHPOBKH nponieccopos Celeron Ha Gase aapa Prescott cTaaa HCIOABIO-
BaTkCA TOproeas Mapka Intel Celeron D. CPU Intel Celeron D nMeior B
CCHOBHOM AOMalllHee MYAETHMEARIHHOe IDHMEeHeHKHe, H3TOTORASHH 0
TexHOAOrHHA 0,065 1 0,09 MrM, 0OAQAAIOT TAKTOBOM YaCTOTON A0 3,2 I'TH,
YacTOTOM CHCTeMHOH MIMHE 533 MIT 1 K3II-TaMATLK BTOPOro YPOBHS
A0 512 K6aidtr. ITponeccopk! Celeron M seasroTea YIPOIEHHOH BepcHe
Pentium M aas moSuabHEX [TK.

K npoyeccopaM BOCLMOTO NOKOAEHUR OTHOCHTCA mponeccop AMD
Opteron n pasaue moaudukanun Athion 64 (Turion 64), a Taxoxe Intel
Itanium. CPU Athlon 64 maHaZarbHO NMpeAHA3IHAUSH A HCTIOAR30BA-
Hua B HacTOABHEIX [TK # HoyTOykKax. CemeiicTro npolieccopor Athlon
64 (2 800+, 3000+, 3200+, 3400+, 3500+, 3700+, 3800+ u 4000+)
H3TOTORAEHHI 110 TeXHOAOTHH 0,09 1 0,13 MEM u NO3HIMOHUPYIOTCH KaK
DPOMEXYTOTHOE 3BEHO MEeXAy 32- i 64-pa3pAAHEIMH DpOHEcCOpaMi.
OHn ¢OAaAAT TAKTOBOM YacToTos AC 2,4 I'TH ¥ K3II-MAMATEIO BTOPOTO
ypoBHA A0 1 024 KGatiT.

Intel Itanium — nepanift 64-pa’paAHEIA npolieccop, NpeAHA3HAYCH-
HEIA AAS CEPEEPOB H KOMIIBIOTEPOB, pal0oTaoImMx ¢ GOABIIHMHE GasaMH
AGHHEIX, IPHAOKEHHAME AAF cOOpa AGHHHX ¥ GH3Hec-aHaAH3a, CHCTeM
ABTOMATH3HUPOBAHHOIO NPOSKTHPOBaHNA (CATIP), BRIMOAHAIONINX CAOX-
HEIe TeXHWYeCcKHe pacyeThl. OCHOBHEIM €T0 IPEHMYIIECTBOM ABAAETCH
3HAYHTEABLHLI 00BbeM appecyeMoll aMATH, K KOTOPOH NpoLieccop Mo-
xeT ofparuTeca. Apg cpasHenns: CPU Pentium Pro/I/I/IV MoryT 06-
pamaTteca K 64 ['GaifT omepaTHRHOM naMaTH, Itanium — x 16 T6akT, yro
noutH B 270 MAH pa3 Goasme. ApxuTerrypa Itanium mocTpoeHa Ha
ocHose TexHoaoram EPIC (Explicity Parallel Instruction Computing) —
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TEXHOAOTHH ABHOTO MAPAAASAHIMA HA YPOBHE KOMaHA, XOTOPas No3Bo-
AfleT NOBRICUTE 3(XPeKTUBHOCTL napasieabHoR 06paboTKH KOMAaHA o
ofecneyHBaeT 3HAYUTEABACE NMOBHINEHHE MPOHIBOAMTEARHOCTH IpPH
paloTe ¢ YKajaHHREIMH npUAOKeHHsIMH. Hanpumep, CPU Intel Itanium
9110N, mpeacTaBAeHHEIH Kopnioparnueif B KoHIE 2007 r., 06A8AaeT TaRTO-
BO# yacToTo# 1,6 T npH TaxkToBRON YacTOTE CHCTEMHOM IMHHEL 533 M1
Ha KpHcTaAAe NIOMHMO K3M-MAMATH DepROTe YpoBHA {L1) 1 xyn-naMara
ETOpOrQ YporHA (L2) pacnoaaraeTcst K3II-NIaMAThL TPeTLero yposas {L3)
ofGreMom 12 MGaiT. Cepna Intel Itanium 2 npeaHasHadeHa pas paboTh
B BHICOKOOPOH3BOAMTEALHEIX CepBepax B pabogynx CTaHiHAX. Makch-
MAABHOH TAKTOBOH yacToTolt obrapaeT MoaudHKaLu Itanium 2 (MP),
el >Xe NPHHAAAERKUT MAKCHMYM 9acTOTH CHCTeMHGCH 128-paspapsofi
HHE 667 MIT # MAKRCHMAABHEI 06LeM KOMI-NAaMATH TPETLETO YPOBHA
{L3) 9 M6aitr mpn ofreMax K3II-IAMATH NepBore ypoeHd (L1) H ¥am-
naMATH BTOpOre YporHA (L2 cooTBeTcTBeHHD 32 H 256 KBalT Ana MO-
Auduranmii; Itanium 2 (MP), anium 2 (DP).

TTpuagaHHHE AMAEP B NPOM3BOACTBe NpolleccopoB A IBM PC-
COBMECTHMHBIX KOMIBIOTEPOB — KoMIaHmsa Intel, ocHOBaHHAN B MIOHE
1968 r. OcHOBHHM KOHKypeHTOM Intel apasderca xopnopanua AMD
(Advanced Micro Devices), KoTOpas B TOCAGAHEe BpemMs 3aMeTHO NoTec-
HuAa Intel Ha puure CPU, npeaHazHaYeHHARMX AAA Hepoporax ITK. Br-
nycxaioT CPU n ppyrue hupMiL: Cyrix, Centaur, IDT, Rise.

IMpoueccopn noapasaeasiorcd no TanaMm. (O6oanagenne CPU aaa
K HavuHaeTcs ¢ 80, 3aTeM CACAYIOT ABE UAH TPH HHGQPH, KOTOPHE IIDH
HeOo0XOAHMOCTH ACTIOAHAIOTCA OYKBaME AAM IHGPaMH, YKA3HBAIOIMHMA
TAKTORYIO YacTOTy npolleccopa. [Tepea ofoaHaveHHeM THNA IpOIieccopa
Yyallle BCEero HMEEeTCHA COKPAIIeH e, MAGHTHKPAITHPYIOIISE H3TOTOBATEAS,
Haopumep, Maprupobka i80486DX-50 obo3navaeT mpoileccop THIA
80486, naroropaeHuEH bapMoi Intel, paGoTaiomui Ha TAKTOBOM JaCTO-
Te 50 MI'1. Mukpocxemsl dupmMel AMD MaprupyioTea npedmrcom AMD,
a nponeccopsl Cyrix — CX, ITpu 3anycke [TK 5TH GYKBRI NOABASIIOTCA Ha
3KpaHe MOHETCOPA NepeA HOMEpOM THIIA NpOOeccopa.

Bri60p THMma DpoIeccopa CPeAeASeTCS PeXAL BCero TeMH 3apa4a-
MH, AAM DEIISHHA KOTOPEIX 8yAeT ucnoasdoBaH ITK.

2.6.3. MHorosiaepHbie npoyeccopbl

Hpen nepexoaa Ha MHOTCAAepHHe nponeccopisl CMP (Core Muiti
Processor) BO3HMRAA ¥ COENHAAAHCTOB B 00AACTH HHPOPMANHOHHEIX
TeXHDACTHI ellle B paAeRMe 1960-e Ir., koraa Celimyp Kpeli, cosaaTean
TNepROro B MUpe CYNIepKOMIIBIOTePa, He TOALKG O50CHORAA IpeHMYHIe-
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CTBA HECKOABKHX NPOLIECCOPHEIX SAED HEpeA OAHHM, HO H PEAAH30BAA
cBoll 3aMEIceA B cynlepKoMiRloTepe CDC 6600. OaHaxo B CHAY Heco-
BEpPIIEHCTEA TEXHOACTHH MHKPOIAEKTPOHHKH TOTO BpEMEHH 3TOT TOA-
XOA K apxuTexType CPU He MOAYMHA DA3BHTHI.

Bo3poXXAEHHEM HASH MHOTOSIAGPHOCTH B MHKPOIIPOIIECCOpax Ha Co-
BpeMeHHOM TEXHOAOTHYECKOM YPOBHE HAa9aAH 3aHHMATLCSH HHAKEHEeph
xopmopanuH Digital Equipment Bo BTopo#t moaoruHe 1990-x 1T, ITpea-
NOCHIAKAMH TaKOrC HaNmpaBAGHHSA ASSTEALHOCTH CTaAH NPOBEpPEHHEIE
npakTHKoi Digital Equipment 3aROHOMEPHOCTH, paCIpOCTPaHAIOMINE-
cs Ha OpoIeccCopH. Bo-mepBHEIX, CKa3ar0Ch, YTO AAS AMHEHHOTO poOCTa
OPOU3BOAMTEARHOCTH MOHOAMTHHX (OAHOSASDHEIX) NIPOLECCOPOB Tpe-
Gyerca OGECIEYHTE KBAADATHYHWN DOCT YHCAA TPaH3IHCTOPOB. Bo-
BTOPHX, KAK CAGACTEME, TAXoKe HEAUHeHO M He MeHee 3HAYMTEALHO
BO3pAcCTaeT CAOKHOCTEH NPOEKTHpoBaHHA, OTCIOAR CAEAYET, YTO CyM-
MHPOBaHKE NPOH3BOAHMTEABHOCTH HECKCALKHX AAED AACT TY K€ COBO-
KYTIHYIO TIPOH3BOAHTEABHOCTD, YTC M OAHO AAPO NPH MEHBIIEM 4HCAE
TpaH3ucTopoB. HeoBxoAuMo 6RIA0 pa3patoTaTh NPOEKT OOLEAHMHeHHS
MOUIHOCTH OTASABHEIX AAep. Haskada 3ththeRTHEHOCTE HCIOARIOBAHHSA
TPAH3HCTOPOB, KOTAA GOABINASA KX YACTh OTAAETCH CXeMaM VIIpaBACHHA
H CyIIeCTBEHHO MEHBINAs — BEITOAHEHMIO COOCTBEHHO apudmeTHYe-
CKHX H AOTHHYECKHX ONEePalyi, H, KaK CAGACTBHE, BRICOKOE 3HEpromo-
TpeOAeHHE CTAAH TAABHEIM TOPMO30M Ha IYTH COSAAHMSI MHOTOSAED-
HEIX TPOIIECCOPOB.

Haeq MHOTOSIAGPHHIX OPOLIECCOPOB BOZHHKAA Ha Dase MHOTOIpO-
LIeCCOPHEX CHCTeM. BapHAHTOB CO3AAHMA APXHTEKTYPH MHOTONpOIeC-
COPHEIX CHCTEM MHOMeCTBEC. ITpH 3T0M cyllecTBYeT uX oOIIenpHHSIITas
EaacCibHKAIA:

1. SMP-cucremn (Symmetrical Multi Processor systems)(puc. 2.12, a).

CHcTeMa COCTOMT B3 HECKOABKHX CAHOPOAHHX NPOLECCOPOR H Mac-
cHpa ofieil maMaTH (06GEYHO M3 HeCKOABKUX He3aBHCHMEIX GAOKOB).
Bce mpoleccopH HMelOT AOCTYI K AI0G0¥ TOYKE [IAMSATH C OAHHAKOBOH
CKOpOCTBIC. TTpolleccOpH NCAKAIOUEHEI K DaMATH AMGO € IOMOUIBI0 00-
LeH IIWHE, AHGO C TOMOIIEI0 KoMMyTaTopa. Pa3pafoTka NporpaMMHO-
ro obecnedeHHs AAS TAKHX CHCTEM He CBA3dHA ¢ 0COORIMH CAOKHOCTA-
MM, TOCKOARKY He BOSHHKAeT HHKAaKHX crenmbHIERx ocoleEHOCTeH,
CBA3aHHEX C apXHTeKTypOi KoMIbioTepa. OAHAKO CO3AABATE MOAOGD-
HHE CHCTEeMH 3KOHOMHYeCKH HelleAecooDpasHo.

2. NUMA-cucremnl (Non-Uniform Memory Access systems) {puc.
2.12, 6).

CuHcTeMa COCTOMT U3 DAHOPOAHEIX Gaz0BHYX MOAYA€T (IIAaT), cocToR-
IHX M3 HeSOARIMIOTC YHCAA IPONEeCcCOpoB H GaOKa maMaTH. MoaAyax
00BEAHHEHE] C TOMOINEI0 BHCOKOCKOPOCTHOTO KOMMyTaTopa. ITopaep-
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V¥aea Kaacrepa ! ‘Vaea xracTepa

Puc. 2.12. BapuaHThl 8PXHMTOKTYD MHOMORAEPHEIX CUCTEM:
8 — SMP-cuctemuor [(Symmetrical Multi Processor systens), 6§ — NUMA-cucTemMbl
[Non-Uniforr: Memory Access systems); 8 — KnacTaps
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FRHBAETCH SAHHOE SAPECHOE MPOCTPAHCTBO, ANMAPATHO HOAACPAHBA-
€TCA AOCTYT K YAQACHHOH ITaMATH, T. €, K IaMATH APYTHX MoayAel. [1pu
3TOM AOCTYN K AOKAABHOI NaMATH B HECKOARKO pa3 GHCTpee, YeM K Yaa-
aeHHO#. Cosapapars NUMA-cucTeMH npowe, yeM SMP, a nporpaMMuoe
ofiecneyeHHe FOTOBUTL CAOKHEe — HeoOBXOAMMO YUMTHIBATE HEOAHO-
POAHOCTE TAMATH.

3. MuoronponeccopHule CHCTE@MH — KAAcTephl (puc. 2.12, B).

HaGop pabouux cTaHuMit (man Aaoke TK) ofOmero HasHayeHHa HC-
MOABL3YeTCd B KAYecTBe APIISBOIC BapHAHTA MAaCCHBHO-TIAPDAAASARHOTC
KOMIBIOTEPA. AAst CBA3M Y3AOR MCTIOABSYETCS OAHA M3 CTAHAAPTHHIX Ce-
TeBHX TexHoaorHil (Fast/Gigabit Ethernet, Mytinet) na 6aze wmHREON
APXHTeXTYPH! HAH KOMMYyTaTopa. [1py oGnepEHeHHN B KAACTED KOMITBIO-
TepOB Pa3HON MOIHCCTH HAH PasHON apAMTEKTYPH, TOBOPAT O reTepo-
FeHHEIX (HEOAHOPCAHEIX) KAACTEepax, Y3ALI KAACTEPa MOTYT OAHOBPeMEeH-
HO HCIIOAB30BATRLCA B KAYSCTEE MOAB3OBATEABCKMX PAGOMHX CTAHUNMH.

B uactHOcTH, KaacTep Twin 1 Ha 6a3e mponeccopo AMD Opteron
285 (2,6 I'T), ycranosaeruR# B HUBLI MTIY B 2007 ., coaepxuT 24 y3a4,
B K&JKAOM M3 KOTOpHX no 2 nponeccopa. O6eeM obmero ¢alirosoro
xpaHramua — 1,5 Toaltt, a ofipeM OnepaTUBHON DaMATH Ha KAXKARI
y3ea 16 ['Gaitr. [1pi 370M cyMMapHas noTpefaneMas MOIHOCTE KAACTe-
pa 15 kPt

Ha npoTa>ReHKHH MHOTHX A€T pa3paCoTKa CYIepROMILIOTEPORE GRiAa
aPaHTapAoM HHGOpMATHOHHEX Texgororiit (HT), a mporpecc B o0aa-
CTH MHKpoNpoleccopos GaKTHMecKH OTOXKAECTBARACH C YEEAMUEHHEeM
3HAUYEHHA TAKTOBOHM YacToTHL B 2001 r. B KOPNOPATHRHEX NAAHAY IIPO-
H3BOAHTeAEH MHKPOTIPOGECCOPOB 3HAYHACCH, ITO Y7Ke K KOHITY AECATH-
Aetns GypeT npeoaoaeH Gaprep 10 [T, OaHAKO NMPAKTHKA NOKAZAAA,
YTO mepcnekTHBH pa3sutud WT cBazaHH € apXuTeKTypaMH Ha Oase
MHOPOSAEPHEIX nponieccopos CMP,

IepBHMH TIPeACTABATEASIMHE apxHTeRTypH CMP craau nponecco-
PHl, OpeaHazHaueHHEIe AAA HCMOALIOBAHUS B cepsepax. B Takux CMP
Ha OAHOH NOAAOQKKE, B OTAMMHE OT TPAARNHOHHKX IIPOINECCOpPOR {pUC.
2.13, a), pa3sMemaloTca ABa, 00 CYyTH, He3ABEHCHMEX gapa (puc. 2.13, 6).
MMoMHMO 3KOHOMMH MeCTa MOACOHOe pemeHHe AaeT 3HAYHUTEABHYIO
3KOHOMHIO SHEPTHH, [IOCKOABKY 4aCTh CHCTEMOTEXHHYECEHX KOMIIO-
HeHTOB ABAseTCAa oDinell AAd o0OMX GAep.

PasBHTHeM 3TOH cXeMH crard pemeHHs CMP, nokaszsaHHHe Ha
pHc. 2.13, 1 2.13, r CHa%aAa B HCXOAHOU CTPYKTYPe TOABHAACEH O61as
KSII-NIAMATE, @ 38TEM KaZKACe H3 SASP CTAAC MHOTOIOTOROBHIM,

[MpHHIHNE PaGOoTH ABYXLIACPHLIX IIPOLECCOPOB MOACHAIOTCA CXe-
MaMH Ha pHcC. 2,14, rag INaPHKH ABARIOTCH AHGO OTASABHEM KOMAHAAMH,
AHOO MOPIIHIMHE AAHHEIX.
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Puc. 2.13, Bapwantel apxurektyp CMP:

8 — TPEAUUUCHHLIA NPDLeCCOR; § — NPOCTaR MHOMAGENHEN SPXMTEKTYPS; B — MHOMD-
ANBPHAN SPXMTEKTYPE ¢ OBLLGA KAWHNAMATLIO; I — MHOMONOTOKOBAA MHOMOANEPHAER ap-
AUTEKTYPE € OBLIEH KHU-NAMATLHI

B TPapAHUHOHHOM, OAHOAAEPHOM, poneccope (puc. 2.14, a) KoMaR-
ABl, IOCTYTIMBIIME HA BXOA MPOLECcopd, NOCASAOBATEABHO IIPOXOAAT
yepes HYKHBIE AA1 HX BRITOAHeHHS GAOKH 10 ouepead. B RaaccHIecKoM
TIOHHMaHHH, NMOKa OTAGALHAA KOMAHAA BHINIGAHAETCH IPOLECCOPOM,
OCTAABHEIE XAYT CBOEH odepea. PasAWyHHeEe TEXHOACTHH IID YCKOpe-
HUI0 paboTH Nponeccopd, H3MeHAIIIHMe NOPAAOK BHITOAHEHUS, He Ha-
PYILIAIOT 3TOT MPHHIH, TaK KK MOCTYIIHBIINE HA BXOA AGHHEIE ADAJK-
HH BHHATH H3 IPOLECCoPa B TOM e NMopPIAKe.

ITpx ncnoas3osatuu TexHoacruy HT (Hyper-Threading) (puc. 2.14, 6)
B KOMIBIOTEDE MOABASIOTCA ABA AOTMYECKHX IPOLeccopa, XOTA PeaABHO
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Intel Processor with HT Technology
6

IMotok 1 T Lk

- {5 T hooo

Totox 2 Intel Dual-Core Processor

IMoTok 1

IMorok3 [loTok 2

IMoToxk 4
Intel Dual-Core Processor with HT Technology
r

Puc. 2.14. CxeMbl, NORCHAIOWMNE NPUHLMNBLI paBoTbl ABYXbAAEPHOMO
npoueccopa:

a — pabora obeivHOro npoueccopa; 6 — pabota npoueccopa C TexHonorven Hyper-
Threading; 8 — paboTa AByXbAAEpHOro npoueccopa; r — paboTa AByXbRAEPHOro Npo-
ueccopa c TexHonoruen Hyper-Threading

HMMeeTCs TOABKO OAMH. Teneph NpOIECCOpP TEOPETHYECKH MOKET BhI-
NOAHSATE OAHOBPEMEHHO Cpa3y ABe KOMaHAHB HMAM oOpabaThiBaTh ABe
TIOPIIMM AGHHRIX, HO, IPaBAQ, C ONPeAeAeHHBIMM OorpaHuYeHuaMH. Tex-
HoAorus Hyper-Threading HCIoOAB3yeT TOT (paKT, YTO B COBPEMEHHOM
npoleccope CyLeCTBYIOT 7 ... 9 OTAeABHEIX GAOKOB, KOTOpEIe 06pabaThl-
BAIOT ONpPEAEACHHBIH THII AAHHEIX UAH KOMaHA. Ecan opuH GAOK 3aHAT
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paboTof, TC OCTAALHEIE HHYETO He AGAAIOT, HOKA Be 3aKOHYUTCA TeKy-
maa pabora. COOTRETCTBERHO, €CAM IPOTpaMMa HallMCAHA € YIeTOM
BO3MOJKHOCTH MCIOAE30BaHUS TexEOAOTHR Hyper-Threading, To npo-
L2CCOP MOKET CAHOBPEMEHHO BHIIOAHATE Cpa3y ABa Aeaa. Ho Tak mpo-
HCXOAMT He BCeTAQ, IOITOMY CepPhe2HHI BEIMTPHIIN OT UCOOARIOBAHUA
TexHoAOTHH Hyper-Threading noaydaercst B OTAGABHRIX 33AAYaX, 4 BOT
NPOUTPHII OT AMIIHHX omepaunii CLIBaeT Yalle, TAK KaK Poneccopy
TPHXOANTCA NMOCTOAHHO PellaTh: MOJKHO AH BRINTOAHHTE KOMaHARI Ma-
PAAAEABHO MAM OHH ACAJKHE HATH IOCAEAOBATEABHO.

AByxBagepHite npoueccopit (puc. 2.14, B) — 3T0 ABA OTASALHEIX PO~
eccopa, ROTOPHE PAacCHOAOKEHE Hd OAHOM KPHCTAAAS HAM B OAHOM
Kopmyce. COOTBETCTBEHHO, Ha BXOA ABYXBSIASPHOTC Ipoleccopa npH-
XOASAT AB& OTAEABHRIX MOTOKA KOMAHA H AAHHEIX, ¥ TAKAKE OTAEABHO BH-
X0AAT. B3auMHOro BAHMAHHA ADYT Ha Apyra oba MoToKa BHYTPH ABYXE-
SASPHOTO 1poIeccopa He IpPON3BOAAT. VICKAIONEHHE COCTABAAIOT CXe-
MBI HHTepdeiica — oOMeHa HHPOPMAIIHH C BHEIIHIHM MHPOM, a TAKXe
K311a, HO TYT AB4 IPONeccopa AMIIbL KOHKYPHPYIOT 33 IPaBO H NOPRAOK
HCIICABIOBAHHS PECYPCOB.

EchaH B ABYXBSIASPHOM NpOLieccOpe NPHCYTCTEYET elle A TEXHOAOTHA
RHyper-Threading (puc. 2.14, 1], To DOAE30BATEAE YBHAMT Y€TEIDE AOTH-
4ecKUX Npolleccopa, KOTopHe MoryT o0paCaTHPBaTE cpa3y YeTHpe Ko-
MaHAHI (ABa DOTOKA, Pa3ASACHHBE BHYTPH IpOLeCccopa Ha YeTHpe).

CoBMeleHHe HECKOABKHX SAED B OAHCM KPHCTAAAE HMEET pSA TIpe-
umymecTe. IIpexae BCero, OHH CBA3AHEI ¢ YMEEBIIEHHEM HpolaeM
NPCEeKTHPOBaHHA B OPTaHM3alMK DPON3BOACTBa NPOLeccopoB. 3TO No-
3poadeT palpabdoraTe OAHO 3P PEKTHBHOE SAPO,  3aTeM THPARHPOBATE
ero B HeoOXOAHMOM KOAHYECTBE, AOTIOAHAA APXHTEKTYDY HYKHEIMH CH-
CTéMHEMH KOMOOHeHTaMH., TakoH NoAX0p 006A4AAeT MOAYABHOCTEBIO,
MACIITAGHDYEMOCTRIO, 4 TAABHOS, YMERBIIAST TPYAO3ATPATH, YTC CMO-
JXeT B OyAyIIeM H3MeHHUTE GaraHC CHA HA NPOLECCOPHOM PHEKE. JTO
CBA3AHO € TeM, 9TO YBEAHYEHHE YMCAA TPAH3HCTOPOB B OAHOM dApe Be-
AET K De3KOMY POCTY 3aTPaT NPH NpoeKTHPOBAHMN H H3MOTOBACHHN HO-
BREIX KPHCTAAAOB, B CBA3H ¢ STHM 3TOT BHA ASATEABHOCTH CTAHOBHTCA
OpeporaTHBON CaMbIX KPYTIHHX KOMNaHHH, TIpH MOAYABHOM TTDOEKTH-
POBAHHN TPYAOSATPATH OKA3BIBAIOTCI CYIMECTBEHHO MeHEIle, JeM 3a-
TPAaTH Ha NPOEKTHPOBaHHE EAMHOIO, CYUIeCTBeHHO OoAee CAODKHOrC
OPOLECCOPHOTO AAPa.

Kpome TOro, nepexca, Ha MHOTCSACPEEE MPOIECCOPH TIO3BOAMT pe-
IIMTE MOCTOAHHO BO3PACTAIOIIHE MpobaeMEl JHepronoTpedicHna. B Ha-
crodes BpeMs HeHTph! o6paboTky nadopManuH, dakrHyecKu pabo-
TaoURe ¢ HEMATEPUAABHOHR ¢hepol, CPABHUAMCE IO YPOBHIO SHEPro-
noTpeGACHNA ¢ TPOMBINIACHHEMHE NPeANPHATRAMHE. IIpH pasMelnieHHA
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Ha KPHCTaAAe, HANPHMED, ARYX AAep H o0ecIeueHHH HX (PYHKITHOHHPO-
BAHHY Ha TAKTOBOM JaCTOTE, BABOE MEHEBIDEH, YeM aHAAOTHIHEIA OAHO-
AASPHEI! NMpoLeccop, ¥ CPaBHeHHH JHepronorpeSAeHMs 3TOrC KpH-
CTaAAA C MOHOAHTHEIM 8H4AOTCM, HMEIOIHM IIPOH3IBOAHTEABHOCTE,
PABHYIO X CYMMAapPHOMN XapaKTepPHCTHRe, 00HAPYARKTCA, YTO IHEProuo-
TpebieHNEe YMEHBIIAETCA B HECKOABKO Pas, IIOCKOABRKY OHO pacreT Hod-
TH OPONOPUHOHAARHO KBAAPATY YaCTOTHI.

IepBHil ABYXEAASPREN mponeccop Power 4 BHITyCTHAA KOpHOpa-
nua IBM g 2001 r. MuorosaepHnie MponeccopH OpeAAaraeT KOMIaHAA
Sun Microsystems (BoceMuapepunii UltraSPARC T1), a Taxxe Intel u
AMD.

KOHCTPYKTHEHO «ABYXBSAEPHOCTL? 03HaYaeT RaAMYHe Ha KPHCTaA-
Ae {maomaapio ~200 MmM?) ABYX HE3ABHCHMEIX MpOLECcOpoB, pafora-
HOUHNX OAHOBpEMEHHO {0apaAAEABHO), 3TO BEAET K YBEAHUYEHHUID Opo-
H3BOARTeABHOCTH 1K Ha 80... 100 %.

ABVXBIAePHEIe NPOLecCOpH KOMIAaHHH AML) DOCTPOeHEI Ha OCHO-
Be Apep Opteron (B BepcUAX ¢ TAKTOBOH 9acroToit 1,8 ... 2,2TTi) 1 Athlon
{B BepcHax c TakTOBOM yacToToi 2,0... 2,6 I'Tr). [TlepBEIM IPHCBOEHA AD-
NOAHATEABHAS MAPKHMPOBRA — 2xX B ixx, BropeIM — X2 (HanpuMep,
Athlon 64 X2 4200).

B Hauane 2006 r. AMD o6BsIBHAA O BEITYCKE HOBRIX BRICOKOIIPOH3BO-
AHTEABHBIX MOAHDWKAOMII CEPBEPHHX ABYXBAAEPHEIX NPOLECCOPOB
Operton: Model 885, Model 285, Model 185. B cepeautie 2006 r. ¢pupMa
AMD BHOYCTHAA Ra PHHOK ABYXBAAESDHEE npoueccopsl Athlon 64X2:
4000+, 4400, 4600 u 4800+, c NoHIDKeHHEIM YpOBHeM HoTpebaseMoli
3HepruH — 635 Br.

B konne 2007 r. AMD BHOyCTHAA ABHEHKY YeTRIPEXEIASPHHX [PO-
neccopop Quad-Core AMD Opteron, paHee M3BECTHRX HOA KOAOBHM
HaapauneM Barcelona. Opteron — nepBhl# HACTOAIMUMR YeTHPEXBAALD-
HHH xB6-MHEpOnponeccop — OTAMYaeTCH 3¢ PeKTHBHON apXHTEeKTy-
po¥i, IOCTPOEHHOK € HCIIOAB3OBAHNEM HEKOTOPHX HOBATOPCKHX pelue-
HH B 00AACTH 3HeprochepeskeHNd M ¢ YAYIIIIEHHON MOAAESDIKKOMH BAD-
TYyAAH3A0WH, PEAAMIOBAHHON 3a C9eT apXHTEKTYPH Ha anmapaTHOM
ypoeHe. [Tponeccopn Quad-Core AMD Opieron HMeT 3HAYEHUA
cpeaseil MolEOCTH npoueccopa (Average CPU Power, ACP), papuhie
55 u 75 Br. Ilo npou3BpOAMTEABHOCTH HOBRIE OpPOLecCopH Ha 50 % npe-
BOCXOAST CBOHMX ABYXBAASPHEIX NPEAMIECTBCHHHKOB — HOPOLECCOPH
Dual-Core AMD Opteron. Axneiixa Quad-Core AMD Opteron cocTont
H3 AEBATH MPOLECCOPOB. BCe MOAGAN HMEIOT OAHHAKOBBIE OO HEMEI Kalll-
namsAaTu: L1 — 64/64 KGaifT (koMaHaAH /aanike); L2 — 512 KGaiT Ha AApo;
L3—2 MoGaiiT. BcrpOeHHEIN KOHTPOAASD NIAMATH HMeeT 128-pa3paaAHyio
muHy pAaHHEX. K KoHIy 2008 1. Goaee 70 % npoayKuuu Ha Gase Opteron
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OCHAIEeHO YETH PEXAACPHBIMH MOAEASIMH, H3TOTOBASIEMEIMH ITO TEXHO-
AoruH 0,065 MM,

B OCHOBE KOHCTPYKUWH NepBEIX HamOoaee IIPOHIBOAWTEALHEIX
ABYXBAACPHHX NMpolleccopoB KoMnaHun Intel (HanpuMep, Intel Pen-
tium Extreme Edition 840) rexaro HCIIOAB3OBAHHAE ABYX IPOLIECCOPOB
Prescott (no Trexsoaorrn 0,09 MEM), cHaGKeHHEIX COTAACYIOIEH HX pa-
GoTy aoriroi. Bee AByxeapepHEie Pentium 4 moAydMAM HaMMeHOBaHHe
Pentium D 1 HOMepa BOCLMHCOTOMN, & TakKe ASBATHCOTON cepuil (Pen-
tium D 8xx & 9xx). B 2005 r. roMnanusa Intel BrImycTHAa AHHeHKY mpo-
ueccopoE Ha Gase ABYXLAAEPHEIX Xeol, H3rOTOBACHHBIX IO TEXHOAO-
rezg 0,065...0,090 MEM ¢ TakTOBOH YacTOTOi, AocTHraromest 3,73 I'Ti 1
APEABAZHAYEHHBIX AAS BHCOKONMPOH3BOAMTEARHEIX CEPBepOB H palio-
uyux craHuuil. B 2006 r. kopoopauus Intel npeaaosxiiaa paspaboTEy HO-
BOM MHKDOApPXUTEKTYDPhl BHCORKOOPOHIBOAMTEABHEX ABYXBAACPHEIX
nponeccopoB — Intel Core (mo Texnoaoruu 0,065 MxM) ¢ TakTOBOM ga-
croroid a0 2,33 T, moapoAAIOmEN ITUPOKC HCMOAB30BATE BO3MOKHO-
CTH MyALTHMEeAMIHEX npuioaeHHl. B koHne 2006 r. Intel Havyana BEI-
OyCK Ha OCHOBE 3TOH apXHMTeKTYpH TpeX Ipomeccopos: Merom (aas
HOYTOYKOB), Conroe (AAS HACTOABHEIX CHCTeM, pao9HX CTaHUMI U DA~
HOIPOLECCOPHEIX cepBepoB] U Woodcrest (AA ABYXNpOIECCOPHBIX
cepBepoB).

AKTHBHO BepyTcsl paGoTHI IO YBEAMYEHHIO WHCAA fAep Ha OAHOM
KpHCcTaAAe, [TepBEIM MPHMEPOM PEAAH3AIHH OAHOIO H3 BAPHAHTOE MHO-
rOAAEPHEX TEXHOAOTHI fABAseTcH pa3paborka xommaHuu SAN Micro-
systems - BOCEMHAAEPHHH MHOTOOOTOKOBHH (0GpabaTmBatomwmi ve-
THIpe OOTOKA KOKARIM ApoM) Mukponpoeccop UltraSPARC T1 (koao-
BOe Ha3BaHHe — Niagara). AaHHERA MHAKponpoueccop ofecneurpaeT
IHaUUTEARHOE YBeAHYeHHe MPOH3BOAUTEARHOCTH CEPBEPOB IPH BeCh-
Ma HH3KOM 3HepronoTpefaeHUH (MeHee 70 Br). Intel maaHNpOBaAa B
2008 r. BHMyCTHTEL Ha OCHOBE apXuTeKTypPH Intel Core yeTHpeXbapep-
HHe nponeccopH Kentsfield {AAsf HaCTOALHEIX cHCTeM, pabounx cTaH-
OMii ¥ OAHONPpOLECCOPHEIX cepBepoB), Clovertown {AA AByXmpouec-
COPHEIX cepeepoB) H Tigerton (AAS MHOTOMPOLECCOPHEIX CHCTEM) IO
rexHoAorun (0,065 mxM. B 2007 r. Gulad OpepcTAaRACHE! HOBRIE YOTHI-
pextaaepHEHe nponeccopH KopnopanuH Intel Core 2 Quad 06600 (pa-
GoraroT Ha TAKTOBOH yacroTe 2,4 I'Th; kaw proporo ypopua — § MgaiiT;
muHa FSB 1 066 MI). Inte]l BHODOAHAET HCCAGAOBAHHS 1 ONBITHHIE Pas-
paboTKH, CBA3AHHHE C CYMIECTBEHHHWM YBeAMUYeHHeM KOAMYEeCTBa
MpoIlecCOPOB HA OAHOM 4HIIe. YKe C03)aHa IKCNepIMeHTarbHad MHK-
pocxema — TRC (Tera Research Chip). npeacrasasioman coboit 80-
AACPHLIA YHI MAOLIAALIO 275 MMZ, moTpe6aaiommil Beero 62 Br aHep-
tud. ITpy TakroBoi yacrore 3,16 I'Th ero BEMHCAMTEARHAS MOIIHOCTB
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coctaBasier 1,01 Tflops (1-10'2 — TpuAAHOH onepalmit ¢ HAABAIOIEH
3aNATOH B CEKYHAY).

IMomume kopmopaiuii Intel # AMD MHOTOSAGPHEIE NPOLECCOPE]
mpeaaaraer Sun Microsystems, B 9acTHOCTH BOCEMHAAEPHEN Ultra-
SPARC T1, KOTOpHIi CMOMXKET OAHOBPEMEHHO BEITTOAHITE 32 PAAAMYHEIC
3aAA4H, MOCKOAEKY KaXAOE AADO CIOCOOHO 06pabaTHBATh YEThIpE PO~
rpaMMHLEIE IEIOIKH, TPH 3TOM noTpebAseT MOIMMHOCTE OKOAO 70 Br.

Aan obecoewenns adipexrusHON paboTH nponeccopa eMy Heobxo-
aAMMa 3dheKTHBHAA CHCTEMAa OXAAMNKAEHHS, MOCKOAEKY TENAOBHAEGAE-
HHe MOXeT cocTaBAAITE 80 BT  Goaee. [Tpolieccop ¢ TAKTOBOM YaCTOTOH
prime 1 000 MI't HeMepASHHO BRIXOAWT H3 CTPOS, €CAH Ha €ro Kopoyce
He YKpelAeH COOTBETCTRYIOIINIT PAAHATOP.

OxaakAeHHNE NPOLECCOPOB TPOHRBOARTCSA ¢ HCIIOAB3OBaHHMEM IIE-
AOT0 PAAA TEXHHYECKHX pellleHHH, CpeAl KOTOPHIX IPEBAAHPYET BO3-
AymHoe. BozaymiHoe OxXAaRAEHHE PEaAHM3yeTCHd KyAepOoM, KOTOPHIH
npeacraBAgeT cOO0M papHATOpP, OXAKAAEMEIN 3aKPeOIACHHEM Ha HeM
BEICOKOOGOPOTHEM BeHTRAATOPOM. HambGoaee adiheKTHRHE MepHEIe
PAAMATCOPH, KOTOPEIE PACCEHBAIOT TEMAC 3peKTHBHEE AAIOMHHIEBEIX
Ha 20...30 %.

Anst ofecneyeHns XOpPOWIEr0 KOHTAKTa MEKAY PaAsMaTopoM H NO-
BEPXHOCTHIC PO1eccopa HCNOABIYIOT TENMACIPOBOAAIHE TACTH, KOTO-
pElie HMEIOT CBOTICTBO IPH NOBHINEHHHN TeMIIEPAaTYPH Npolieccopa me-
PEXOAUTE B JHAKOGRE COCTOSIHME, PABHOMEDHO IOKPHBAs [IAACTHHY IpO-
neccopa,

BoagHoOe OXAQKASHHE 1 CXAAKASHHE ¢ HCTTOAB3OBAHHEM SAEMEHTOB
TTearThE B CHCTEME OXAAKAEHUA NPOLIECCOPa HCHOABIYIOT AOCTATOTHO
PeAKo.

ONEPATMBHAS NAMATb

OnepamuBHaA NAMAML, HAH ONEPAMUBROE 3aNOMUHAowlee yempot-
cmso (O3Y¥), npepAHa3sHAYEHO AAA pUEeMa, XPAHEHUR H BRgGaiu HHGop-
MaliA M NpeacTaBateT cobol caMmye GHCTPOAEACTBYICIYIO 3ANOMH-
HAIOMyI0 CUCTEMy KOMMOBIOTepa. OnepaTHBHaA MaMATh 0G03HAYaeTCH
RAM {Random Access Memory —— NaMAaTh ¢ MPOH3BOABHEIM AOCTYIIOM).
ITpomeccop HMeeT BO3MOIKXHOCTB BRIIOAHATE IPOrpaMMEl TOABKO TIOCAE
TOro, KAK OHH 3aTrPY7KeHE] B ONIEPAaTHBHYIO pab 04y DaMATH, T.&,
B NaMATh, AOCTYTIHYIO AAY NpOorpaMM noak3oBaTead. CPU umMeeT Hemno-
CPEACTEEHHEI AOCTYT K AAHHEIM, HAXOAAITHMCA B OTIepPaTHBHOMN maMa-
TH, & K BHellHel naMATH (Ha rHORMX HAM REeCTKHX AMCKAX) — Jepea
Gydep, ABASIOIMINNACA TAKAKE PA3HOBHAHOCTEIC OTIEPATHBRON ITaMATH.
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PafioTa mporpaMM, 3arpy’KeHHHX C BHeIIHero HOCHTEAS, BO3IMOJXKHA
TOABKO IIOCAE TOTO, KaK ORa OyAeT cKonmupoBaHa B RAM,

OaHaxo onmepaTHBHASI DaMATE MMeeT CYILIeCTBeHHHH HEAOCTaTOK,
3aKAIOYAIOIANCA B TOM, YTC OHA BEMEHHAY, T. €, IPH OTKAIOYeHUH IH-
TaHHA OMEPATHBHAS NaMATE NOAHOCTLIO oUMIIaeTcd. [TpH 9ToM AAHHEIE,
He 3aMACAHHEIC Ha BHEITHHH HOCHTeAB, OYAYT yrepansl. OCHOBHAA 3a-
Aaua RAM — npepoCTaBASTE He0GX0AHMYIO HHGOPDMAIHIO B BHAE ABO-
HYHKX KOAOR IO 3anpocaM CPU, T. e. paHHEE B AIGGOH MOMEHT ACAAKHE]
OHTE AOCTYIHEI AAST 06paboTKH. OmepaTHRHAA NAMATE OTHOCHTCH K Ka-
TErOpHH AHHAMHYECKO W NaMATH: ee COASPRMMOE OCTAeTCH He-
M3MEeHHEIM B Te9eHHe KOPOTKOro MPOMeYTKAa BpeMeHH, 9To TpeGyer
NMepHOAHYSCKOrD 0OHOBACHUA NAMATH.

KOHCTDYKTHEHO ONEPATHBHAS MAMATH BHITOAHAETCHS B BHAE MOAY-
Aelt MEKpOCXeM, YTO NO3BOAIET ACTIOAHATE O0BEM ONepaTHBHON mamst-
TH, KOTOPas HCIOABIYETCH He TOARKO B [1K, HO ¥ B CAMBIX pa3HHX IEPH-
thepHiHHX YCTPOMCTBAX — OT BHASOKADT AO Ad3epHEIX NPHHTEpPOR,
MuKpocxeMul ONEPATHRHON NaMATH B 3TOM CAyJae MOTYT IPUHAaAAe-
JRATh K pa3HHIM MOAWGHMKAIIHAM, HO BCE OHH OTHOCATCA K THITY AMHAMU-
Jecko# onepaTHBHOH namaTd (DRAM).

2.7.1. XapakTepucTHK1 MUKPOCXEM NaMATH

(OCHOBHBIMHM XAPDAKTEPHCTHKAMH MHKPOCXeM IAMATH PasAHIHBIX
THNOB ABASIOTCA!

n  OofypeM;

® pA3pIAHOCTE;

s OHCTpoAeCTRie;

m BpPEeMEHHAA AMarpaMMa (IMKAOrpaMMal.

Paspagrocmb wiRs BEOAR-BEBOAA MAKDOCXEMEI OIIPEAEAAETCS YUC-
AOM e AMHMIH BEOAA-BHIBOAA,

Obujirli o6beM MUKpOCXeMBl NAMAMU CIPEASASETCS [IPOH3BEACHHEM
PAYOMHH 3APeCHOr0 NPOCTPAHCTBA Ha KOAMMECTEO AMHIIT BEOAQ-BHIBOAQ
(paapaaos). TayOnHON apApeCHOr0 IPOCTPAHCTEA MHKPOCXeMH maMA-
TH HA3HBAETCA KOAMYECTBO OUTOB HHOPMANHH, KOTOPOE XPaHHTCH
B A4YelKaX NaMATH. B YACTHOCTH, €MKOCThE MHKPOCXEMBl NMaMATH,
uMerieil rAyOHHY appecHoro npocrpasactea 1 MGaiT i veTupe An-
HHH BBOAQ-BEIBOAA (HETHIPEXPASPAAHYIO LITHEY BEOAA-BRIBOAA), COCTAB-
AgeT 1 M6uT x4 = 4 M6uT. Takas MEKpocxeMa obo3Hauaercq 1x4, 1Mx4,
xx4400 anbo xx4401.

BricmpogeiicmBiue Mukpocxems! gURAMURECKOU naMmamu ONpPeAeAs-
eTCs CYMMOH BpeMeHH NMOCAGACBATEARHOTO BEITIOAHEHNA 3ACMEHTAPHEIX
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AeHICTBHII MEKAY ABYMA OMepanNsaMy YTeHHA AHGO 3amuCH AQHHEIX —
paGoaHM IHKAOM (MAH DHKAOM obpaitenna). OH BKAIOYAeT YeTHpe No-
CACAOBATEABHHE OepallHi CUMTHIBAHHA AQHHRIX: RHGOP ¢TpokH (RAS);
BHGOp croAbua (CAS), TTeHHMe HAH 3anuch. BpeMs, HeoGxopMMOe AAS
YTeHHA HAH 3aMCH AQHHRIX, XpaHANIUXCA O CAYYARHOMY 3Apecy, Ha-
3HIBAETCA BpeMeHeM ApCTyna (Access time).

BpeMeRHAR gquarpaMmMa XapaxTepuayeT YMCAO TaKTOB, KOTOPRIe He-
00xopuMel CPU AAS BREIOAHEHHS 4eTHIpeX NOCASAOBATEABHEIX OIle-
paLuil CUUTHEAHHA AAHHREIX, Mexay CPU u saeMeHTAMHM IAMATH He-
AOIYCTHMO BpeMeHHOe paccorAdcoBaHHe, O0YCAOBACHHOE PA3AHTHEM
GRICTPOACHCTEHEM 3THX KOMIIOHEHTOB,

Kak npasua0, Ha MATEPHHCKYIC AATY YCTAHAPAHUBAIOTCA HE OTARAR-
HEle MAKPOCKEMEI IAMATH, 4 MOAYAH nmamsaTh: SIMM-mogyau u DIMM-
Mogyau. MoayAH NpeACTABAFIOT OGO MHKpOCKeMEl, oOLeAUHEHHEIS
Ha CHEHAALHBX MEMATHRIX MAATaX BMECTe C HEKOTOPBIMH ADIIOAHHM-
TeABHBIMH DACMEeHTAMH. Pa3spaAHOCTE MOAYACH NMAMATH OMpPEASAdeT R
Pa3pspHOCTEI0 MMKPOCXEM MaMATH, YCTAHOBAEHHHX Ha nNAaTe: 72-
KOHTakTHHe SIMM-MOAyAH — 32-paspsipiiie, a 168-KOHTaKkTHHIE
DIMM-MoayAH — 64-pa3psaHbLe.

¥2-KOHTaKTHREEe SIMM-MOAYAH HeOBXOAMMO YCTAaHABAMBATE TOAEKO
napaMH, NOCKOABKY KasRAHI IpeacTaBAger coB0H MOACBHHY CTAaHAAPT-
Horo GaHka naMaTH. 168-KoHTaxTHHEe DIMM-MOAYAH MOXHO yCTa-
HABAMBATE IO CAHOMY, IPHYEM Ka’XKALIM M3 HHX MOXKET BMEIIATh AD
512 M6ailit omepaTnBHOil naMATH. [IpaxTHKA NOKA3HIBAET, YTO depe3
KasKARIE ABa roaa TpefGoBaHNs K 00beMy ONepaTHEHOH HaMATH yABaH-
BAKOTCA,

RIMM-MogyAb — BHCOKOCKOPOCTHOH MOAYAR OIEPATHEHOH MAMATH,
paspaboraHHHE KoMnanueli Rambus coBMecTHo ¢ Intel. OTangaeTcs oT
DIMM-MOoAyAS TeM, 9T0 UMeer 184 KoHTAKTa H MeTaAAHYECKHI IKpaH,
ofecneuHBaIOIINN 3ANIUTY OT HABOACK H B3aMMHOIO BAMSAHHA BBiCOKO-
YAaCTOTHHX MOAYALIA.

2.7.2. PacnpocTpaHeHHbI2 TUMbl NAMATY

Bcio DaMATE ¢ OPOM3BOABHEIM AOCTYTIOM (RAM) MOXKHO noApasae-
AHTB Ha ABa TMHA: DRAM (ammamimgeckan RAM) u SRAM (cratHaecKas
RAM).

AuHaMugecKkan namMams UCNICALIYETCHE B KAUeCcTBe ONepaTHBHOLM na-
MSATH 0011ero HazHa4eHWsT M KaK TAMATH AAT BHACORAANTEA,

K nepBoMy NMOKOASHHID BHICOKOCKOPOCTHRIX DRAM raaBHEIM ob6pa-
aoM otHocares FRM DRAM, EDQ DRAM, SDRAM u RDRAM,, a K cae-



Ayiomemy — ESDRAM, DDR SDRAM, Direct RDRAM, SLDRAM (paHee
Synchlink DRAM) i 1. A,

FEM DRAM — mMUpO¥XopacnpOCTPAHeHHEH CTAHAAPTHHIN THO 0a-
MATH, mossBHBIDHECA B MoAeAaax FIK ¢ CPU 80486 u no3ssoARBIINHIE o6e-
CTIeYNTE BpeMsa AocTyna 60 uau H) HC,

EDO DRAM — ocHoBHOM THI DaMaTH npoueccopos Pentium, Hlamars
2TOro THOA PaboTaeT Ha YacTOTe CHCTEMHOMN IIMHEI He Goaee 66 MI co
BpeMeHeM pocTyna oT 50 po 70 mc. Moayan EDO ucnoaesyiorcs B
OCHOBHOM AAS MOAEGPHHM3AIHH BCTPOEHHOH NaMATH Ha HEKOTOPRIX MO-
ABAAX BHEITHHX YCTPOMCTB (HAOpUMED, AA3epHEIX IPWHTEPOR),

SDRAM — cHHXPOHHAasI AMHaAMITIECKAS TTaMATEL OTAHYEeT s TeM, 4TD
GOABITHHCTBO OOpallleHMit K MAMATH SABAASTCHE TOCASAOBATEALHEIM,
SDRAM-moayrd ycraHaBausalorcs B FIK ¢ mponeccopom Pentium III,
ofecnetHRalOT BEICOKOE BRICTPOASICTBHE 3a CUYST CHHMIKEHHA BpeMeHH
poctyna Ao 7.9 He. Ilponyckraa cnocobrocte SDRAM-Moayaei co-
CcTapAfieT oT 246 a0 1 000 Mbasit/c, OHH NOAASPRHMBAIOT YacTOTY AQ
150 My,

SDRAM PC 100 — maMaAThL YAOBAETBODSAET CNEIHAALHOMY CTAHAADTY
PC100, ycrofiyuee paboTaeT Ha BHeIIHWX yacToTax cBHme 100 MT u
HMeeT BpeMa AOCTYTIa He Goaee 8 HC.

SDRAM PC133 — naMaTh B COOTBETCTBHM €O craHpaproM PC133
HMeeT YaCTOTY NOpAAKa 133 MI, o6AaaAaeT IHKOBOM NPOTTYCKHOM Co-
cobHocTeI0 Ap 1 T6aliT/c npy cpeanei 250 MGair/c. AaHAEN THI Da-
MaTH ucnoakayercd B ITK xaacca Celeron 300 H BHIIIE.

RDRAM, uau Rambus DRAM, paspaborana komnamme#i Rambus
In¢, oBecneynBalolias BpeMs ACCTYIA 4 HC, CKOPDOCTE IEPEAAYH AaH-
HEIX A0 6 I'GafiT/Cc M nopAepXHBaKOmMan patouyio 9aCTOTY IHHEL AQ
800 M. Moaudukauy naMaTd RDRAM HCNOAE3YIOTCA B OCHOBHOM
B BHCOKOCKOIPOHIBOARTEALHAIX cepBepaX B pabouHX cTaHIHUAX.

DDR SDRAM — yCOBEpPIIEHCTEOBAHHEIN BapHalT SDRAM-MOAyASE,
paspafoTaHAhIi Kopriopanuel Samsung 1 ofiecledHBalOHi IPOMyCcK-
Hylo ciocoSHocTs 2,5 I'GalT/c npH BpeMeHH ACCTyTa 5...6 Hc 1 paGo-
yeii yacToTe mHuE 600... 700 Ml OcobfeHHOCTH APXUTEKTYPH NO3BO-
Aot DDR SDRAM o6paGaTHBATE 33 TAKT BABOE GOABIIE AAHHHX, T€M
ob6rrynas SDRAM. AaanHefiee pa3BHTHE 3TOM TEXHOACTHH B MUKDO-
cxemax DDR2 SDRAM nosBoaseT 3a OAWH TaKTOBHM HMIOYABC IIEPEAA-
BATE YeTHIPe MOPITUM AAHHEIX, IPHYEeM YBEAMUSHHE MPOH3BOANTEALHO-
CTH POMUCXOART 33 CIET ONTHMHAALHH IPOIeCca AADECAlHH H TTeHHI-
3aIIHCH g9eeK MaMATH OpH HeH3MeHHOH TaKToBoH dacTrore paGoTh
3ATOMHHAIOIEEH MAaTPUIEL. 3TO NPHBOAHT K YBEAHYEHHIO NPOHIBOAK-
TeasHOCTH JIK BCEro Ha AeCATKHM NpoImeHTOs. [IpHanunel paboThl
SDRAM pa3sAHYHEIX MOKOAEHHE NOKA3aHAEL Ha puc. 2.15.
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Yacrora DRAM 'I‘ax'rom ‘Iat:'ro'ra CROpOCTE DepeaauH
133 M 533 MGuT/C

Tl Wl wn

DDR2 3anoMHHAIIAR
SDRAM MaTpuna Bydep
Yacrora DRAM Taxropas wacTrora  CKOPOCTH NEPEAAYH
133 MI'y 133 Ml 266 MGur/c
DDR 3anoMAHAIOMAR
SDRAM MaTpHIA Bydep
Yacrora DRAM Taxrosas wactora CROPOCTE nepemqn
133 MI'g 133 Ml 133 MbuT/c
SDR 3anoMiHAIIIAR
SDRAM MaTpHEDA Bydep

Puc. 2.15. MpuHumne pabotel SDRAM pasnu4Hbix NOKONEHWA

SLDRAM — cCTaHAAPT MOAyACH MAMATH, BRILEAWNH Ha KOMIBIO-
TEepHHI1 pHHOK B 1999 r. H nmoaaepKuBaeMelll dupmamu Apple,
Hewlett-Packard u IBM. Tponyckian ¢nocoGHocts SLDRAM pccTH-
raet 3,2 I'6afiT/c. AartHeiilllee yBeAYeHHE IPONMYCKHOR ¢CNOCOGHOCTH
PaspabOTIMKH MAAHMPYIOT 3& CYET NOBHIIEHNUA TAKTOBOH YaCTOTH CH-
cTeMHOM mMHH A0 800 MTI i,

VCM — (Virtual Channel Memory] — TexHoAOrMs pa3paboTRH
Sumsung 1 NEC HCOOALIYET APXHTEKTYDY BHPTYAABHOTO KAHaAd, HO-
spoamiomylo Goree THOKO 7 3dGeKTHEHO mepepABaTh AGHHEIE C MC-
TOAB30BAHHEM KAHAAOB PETHCTPA Ha THHe. AaHHAad apXUTeKTypa HHTe-
rpupoBana B SDRAM. VCM noMHMO BEICOKOH CKOPOCTH TTePeAA4H AAH-
HEIX CORMEeCTHUMA C cymmecTByIoImMu SDRAM. 3o pelledHne noapoAser
AOCTHYE NIPHPOCTA MPOA3BOAMTEALHOCTH CHCTeMH A0 25%. PaGoraer
VCM SDRAM npn yactoTe AC 143 MIT,



Cmamuueckas naMams OORIYHO OPHMEHASTCH B KaYecTBe K3MI-Ma-
MSTH BTOporo ypoBHS. Ilo crocofy pocTyma K AaHHEIM MoXeT OuITh
ACHHYXPOHHON i CHHXPOHHOIR,

ACHHXPOHHHM Ha3HIBALTCH AOCTYTI K IAMATH, KOTOPELIH MOYKET GBITE
OCYIIECTBACH B IPON3BOABHHIA MOMEHT BpeMeHN. ACHHxpoHHAas SRAM
NPHMEHAAACE HA MATEPMHCKMX HAATAX TRETRETD-IATOTO HOKOAEHMA
npoueccopoB. BpeMa AocTyna K siyeliKaM 2TOH DaMS#TH COCTABASIAO OT
15 a0 8 He,

Async SRAM — acHHXPOHHAsI CTATHYECKAS DAMAThL MMOAYIUAA Pac-
NPOCTPAHEHME KAK K3IN-NaMATh BTOPOTD YPOBHA ¢ HAY3A4 TOPOM3IBOA-
crea [1K 386. OGpaienue K Helf NPOH3BOAUTCA OHCTpee, 4eM K DRAM.
B 3aBHCHMOCTH OT CKOopocTH CPU MOTYT DpUMeHATECA BAPMAHTH ¢ A0-
crymomM B 20, 15, 10 He.

CHHXPOHHAA NaMATE 00eceYHBAeT AOCTYI K IAMATH CHHXPOHHO C
TAaKTOBBIMH HMUYALCAMH. B mpoMeXyTKaX OHa TOTOBHT AAA AOCTYIA
CAGAYIONUIVIO MOPNMIC AAHHKX. [TakeTHO-KoHBeHepHan SRAM Kak pas-
HOBHAHOCTb CHHXPOHHON NaMATH HCIOAB3YeTCd B MAaTEPHHCKHX ITAa-
TaX IATOTO MOKOAEHHS.

Sync Burst SRAM — (MHXPOHHAA DAKETHAA CTATHYECKANA AMATEH ABAS-
ercd Hanboaee OHICTPOI H3 BHAOB IMaMSITH IIPH YacTOTaxX INHHE He CBRIIIe
66 M@y Oma xapaxrepHsyercs BpeMeHeM appec/paHnmie 8,5...12 Hc,
I1Ipon3BOAMTCS OTPaHNYEHHAEIM YHCAOM KOMIOAHHIL

PB SRAM — xroHBelepHas DAKETHAR CTATHYECKAH DAMATh ABASETCH
HauboAee DRICTPOA K3I1I-TAMSETBIO AASL CHCTEM C IPOHABOAHTEALHOCTEIO
muHE Goace 75 MIT u MoxReT paGoTaTs HpH YacToTe MAAE A0 133 MIn,
Bpem#a appec/paHHBE COCTABAAET OT 4,5 AD 8 HC.

AHAEPAMH MO TIPOAAKAM BEICOKOKAYECTBEHHEX MOAYACH [IaMATH Ha
poccHiACKOM pHIHKe ABAAOTCA Kingstone, Micron, Samsung, Hynix,
Elpida.

KOHTPOINbHbLIE BONPOCHI

Kakue ycrpoicTea oBecnesmBawT MUHAManNbHLIA cocTae MK?
Oaiite KNECCUPUKALMID N HEZHBHSHWE PASNUHHLIX BUAOR NAMATA.
Y70 BXOQMT B COCTEE OCHOBHLIX KOMINOHEHTOB MaTEPHHCKOA NNaTb)
nK?

KakoBo HasHa4eHHE WwuH MK?

MepevncnuTe OCHOBHEIE XAPAKTSPHUCTIAKK LLH MK,

B8 yem oTRKMYME WuHB 1 nopra NK?

Kakue napaMeTpbl XapakTepuayloT NPOMABOANTENEHOCTL NPOLec-
copa?

MepeyncnuTe OCHOBHLIE XAPAKTSPHCTIAK MUKPOCXEM NAMATH,

© oNOO hn=



FMABA 3

HAKONMUTENN UHDOPMALIA

OCHOBHbIE CBEEHUS

Hceropus pa3BUTHA BHYUCAMTEARHOH TeXHHKHM HepaspHIBHO CEA3a-
HA C COBePIISHCTBOBAHHEM YCTPONCTE XpaHeHUs HHGOPMALHH (HAKo-
nuTeasH HHQOPMAIMHM), TAK KAK XapaXTepHCTHKM HMeHHO 3THX
YCTPOHCTE B 3HAUYHTEABHOH Mepe ONpPEeASASIOT XapaKTePHCTHKM KOM-
NLIOTEPOB.

Haxonumeas uHpopMauull — yCTpOHCTBO 3aMHMCH, BOCOPOHIBEAS-
HHA U XpaHeHHA HH(POPMALHE, a Hocumeas UHGOPMAGul — 3TO IPEeA-
MeT, HA KOTOPHE NPCH3BOAMTCA 3alHCch HHPOPMAIMHM (AMCK, ASHTA,
TBEPAOTEABHEIN HOCHTEAR),

Haxomurear HHGOpMaLMH MOTYT ORITE KAacCH(UIJMPORAHE M0 CAe-
AVIOIIHM MPH3IHAKaM:

m cocoby XpaHeHWA HHPOPMAIHH ~— MACHHTO3ACKTDHYE-
CKHe, OIITHYeCKHe, MAaTHHTOOIITHYECKHE;

» BHAY HOCHTeAS HHGOPMAIHH — HAKONHTEAH HAa THOKIX H
RECTKHX MATHETHRIX AHCKAX, OITHYeCKHX M MarHuTOOITH-
YeCKMX AHCKaX, MAFHHTHON AeHTe, TBEPAOTEABHEIE JAEMEH-
THi TAMATH;

s Cnoco0y opraHM3alnuM ACCTYNA K HHPOPpManHu — HAKOIU-
TEAH NPAMOTD, MOCAGAOBATEARHOrO H GAOIHOIO AOCTYIIA;
w THIY YCTPOHCTBA XpaHEHHA HHPOPManuH — BCTpaHBaeMEle
{pHyTpeHHHMe), BHEIIHWE, ABTOHOMHEIE, MOGHABHEIE (HOCH-
MEI®) H AD.
3HAYMTEABHAs JaCTh HAKOMHTEACH HH(OPMALMI, HCIOABIYEMEIX B
HACTOAINEe BpeMs, CO3AaHA Ha 6a3e MATHUTHRIX HOCHTeAeH.
PusHTeCKHe OCHOBH TIPOLECCOB 34IHCH H BOCTIPOH3BEACHHA HH-
¢dopManuyu Ha MArHHTHEIX HOCUTEASIX 3aA0XKeHHl B paGoTax (iu3HKOB

70



M. Qapapes (1791 —1867) n A, K. Marceeaaa (1831 — 1879). B marHur-
HEX HOCHTEANX HHPOpMALHH IHE(POBas 3aMHCE NPONIBOARTCH Ha Mar-
HHTOYYBCTBHTEABHEIH MarepHaA. K TakuMM MaTepHaraM OTHOCATCS He-
KOTOPEI® PA3HOBHAHOCTH OKCHAOB KeAe3d, HUKEAB, KODAALT H eTo Co-
eAMHeHHd, CIMAABH, 4 TAK/Ke MArHHTOMAACThI H MarHMTOSAACTHL CO
CBA3KOH M3 NAACTMACC M PE3HHEI, MEKDONOPOLIROBEE MATHHTHLIE Ma-
TepHaAHL.

MarHuTHOS NOKPRITHE HMEeT TCAIIMHY B HECKOABKO MHKDOMETPOB.
IToKpEITHEe HAHOCHATCH HA HEMATHUTHYIO OCHOBY, B KaYecTBe KOTOPOH
AAM MATHMTHHX A€HT H THOKMX AMCKOB HCIIOABIVIOTCA Pa3AHMHEE
TAACTMACCH, a AAST FRECTRHX AUCKOB — AAIOMHMHUEBLe CIAABEL B KOM-
MO3HIMOHHBIE MATEPHMAAN NMOAACKKH. MarHMTHOe MOKPHITHE AHMCKA
HMeeT AOMEHHYIO CTPYKTYPY, T. €. COCTOMT H3 MHOKeCTBA HAMarHHIeH-
HEIX MEARMAMIIMX JacTHL, MArHWTHEIA AOMEH (0T Aar. dominium —
BASASHHE) — 3TO MHEKPOCKONHYECKAn, OAHOPOAHO HAMarHWIeHHAaA 0f-
AACTB B GeppOMAarHHTHHX o0pasnax, OTABACHHAA OT COCEAHHX obaa-
CTeli TOHKHMM NePeXOAHBIMH CAOAMH (AOMEHHBIMH rpaHnnamu). IToa
BOJAESHCTBHEM BHeIOHEr? MAarHHTHOTO NMOAA COBCTREHHEI® MArHHTHERIS
MOAST AOMEHOB CPMEHTHPYIOTCA B COOTBETCTEHH C HAallpaBARHHEM Mar-
HHATHRIX CHAOBEX AMEHE, [TocAe npexpalieHHsa BO3ALHCTENA PHELIHETO
IOAM Ha ICBEPXHOCTH AOMEHAa o6paszyroTcd 30HEI OCTAaTOYHOM HaMarHH-
yeHHOCTH. BAaropapa sroMy cBOHCTBY Ha MATHHTHOM HOCHTEAS COXpa-
HAETCA HHPOPMALHA O AelicTBOBaBIIEeM MarHHTHOM IIoAe. ITpu 3amuch
HHGpOPMALHH BHeUIHee MACHHUTHOS TOAE COZAAETCA ¢ NMOMOIILIC Mar-
HHTHOM TOAOBKH. B nponecce cuHTHBaHAA HHGOPMAIHH 30HLL OCTa-
TOYHOT HAMATHUYUEHHOCTH, OKA3ABUINCE HATIPOTHE MAFHUTHONH TOAQB-
KU, HABOAST B Hell IPH CYHTHIBAHHY 3ASKTPOABRHRYIYEO cHAY (3AC).
CxeMa 3alUCH U YTeHUA ¢ MAaFHUTHOTO AMCKA AaHa Ha puc. 3.1. FlaMeHe-
HHe HanpaBaeHHA JAC B TeueHHe HEKOTOPOTIO NPOMEXYTKA BDeMEHH
OTOIRASCTBARETCA C ABOMYHON eAMHHNEeH, a OTCYTCTBHE ITOrD HiMeHe-
HHA — C HyAeM. YKa3aHHEIN NPOMEXYTOK BpeMeHN HaleBaeTca HHTO-
BEIM SAMEHTOM.

TMorepxHOCTE MATHHTHOTO HOCHTEAS PACCMATPHBAETCA KAK IOCAE-
AOBATEABHOCTE TOTEYHEIX HO3HIMH, KAKAAA B3 KOTOPHIX aCCOIHHPYET-
ca ¢ Outom nagopManiH, JTOCKOAEKY PAcTIQAQXKEHHEe ITHX NO3MITMI
ONPEALASIETCS HETOYHO, AAS 3AITHCH TPelSyIOTCA 3apaHee HaHEeCeHHHE
MEeTKM, KOTOPEE [IOMOraloT HAXOAHTE HeODXOAUMEIS MOIKITHH 3aTTHCH.
AAs HaHeCEHHY TaXKUX CHHXPOHH3HPYIOITHY METOK AOMAKHO OBITE Ipo-
H3BEASHO pa3fHeHHe AUCKA Ha AOPOJKKM H CeKTOPH — (bOpMaTHPORA-
HHe,

Opra=Hu3anus SEICTPOTO AOCTYTIA K. HH(ODMALTHH HA AHCKE ABASICTCH
BOKHHM 3TANOM XPaHEHHHA AGHHHX. OIepaTHBHHIL ACCTYI K Al0OO#H
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Hamenenge HanpaRaxeHNA

FoaoBKA 9TeHNA - JAMNCH
|c 3aaopom)

Hanpasaenme

cACK AHCKa BpAlIeHHA AHCKA

Puc. 3.1. 3anuck W 4TEeHWe AaHHbIX © MBrHWTHOro aMcKa

YACTH NMOBEPXHOCTH AMCKA ofecmeuHsaeTcs, BO-MePBRIX, 34 CUET IPH-
AAHWS eMy OHICTPOrQ BpalleHHA U, BQ-BTOPEIX, IYTeM NepeMelenHa
MAarHUATHON FOAOBKHM UTeHHH-3alIUCH O PaAMycy AMcKa. h6xuit Auck
Bpamaercsa co cKkopocTeio 300 ... 360 06/Mun, a XKecTrui AMcK — 3 600...
7 200 06/ Mun.

HAKOMMWTENMN HA TUBKMX OUCKAX

HakomuTeAu Ha rHOKHX AUCKAX OTHOCATCA K YCTPOHCTBAM AOATrO-
BpeMeHHOro xpaHeHMa HHobopMmamuu. [NepBuii ruOxui MAarHHTHRIE
AHCK (TMA) 6biA co3paH B 1971 1. B aaGopaTopuu ¢hupMe IBM, Bo3sraae-
agemoit A, Illyraprom, v uMea auamerp 8". C 1975 1. Havaaca cepuiinui
BBRITYCK AMCKOBOACB hopmaTa 5,25", a B 1981 1. CTaAH CTAaHAAPTOM AH-
cky pApamerpoM 3,5". B 1986 r. gupma IBM Rauara BHIOYCK FHGRMX
MarHUTHEIX AHCKOB [AMcCKeT) 3,53" eMxocThio F20 KOaitt, a B 1987 r.
MHorue PUPMEI-NIPOU3BOAHTEAH HadaAd BHIDYCK TMA 3,5" eMrocTEROD
1,44 M0Gaiit. Qupma Toshiba B 1989 r, paspafoTaAa ROBEIe AMCKY €MKO-
cThi0 2,88 MGaiiT. AAd 3aTIMCH ¥ CYHTHBaHNA uHGopManmu ¢ TMA mc-
NOAB3YIOTCA nepudepuiinnle ycrpotictea [TK — guckosoght (Floppy
Dick Drive — FDD).

KOHCTPYKTUBHO AMCKOBOA, COCTOUT H3 MEXaHUYECKHX U 3AeKTPOH-
HHIX Y3A0B: pabouero apurartead, pabodeil TOACBKH, IIATOBOTO ABUTATe-
ASl M YIIPABASIOUIEH SAeKTPOHHKH.

PaGouyuii ABHraTeAb BKAIOYAGTCA TOrAQ, KOIAd B AHCKOBOA
BCTABAEHA AMCKeTa. ABHraTeAlh 0o6ecCleYNBAeT [MOCTOSHHYIO CKOPOCTH
BpallleHUsa AUCKETH: AT AMCKOBOAA 3,3" — 300 o6/muH. BpeMa zanmy-
CKAa ABHTATeAs — OKoAO 400 Mc,

PaBouHe FrOAOBKH CAYRKAT AAA YTeHUS M 3alHCH HHPOpMaHY
M PaclOAATaloTCHd Hap, pabouyell DOBEPXHOCTEIO AMCKETH. ITOCKOABKY

72



0OLIMHO AMCKETH SIBASIOTCS ARYXCTOPCHHHMH, T. €. HMEIOT ABe paGouHe
DOBEPXHOCTH, OAHA M'OAOBKA NpeAHA3IHA9eHA AN BEPXHel, a ApyTad —
AAS HIDKHEH NOBEPXHOCTH AHCKETEL

IMMaroBre ABHraTeAH 00eCNEeUHBAIOT MOZHOHOHHDOBAHWE H
ABHIKcHHe pabodHX roAOBOK. UMeHHO OHHM H3AAIOT XapaKTepPHEIE 3BYK
yKe mpH BRaloueHHH TTK, nepemeinas roaCBKE AAS NPOBEPKH paboTo-
CcnocoGHOCTH IPUBOAA.

YopaBAfAMHEe 3ASKTPCOHHEBIE 3AeMEHTH AWCKOBOAR

Yallle BCETO Pa3MelllaloTCd C eT0 HIKHel CTopOoHEI. OHE BBITOAHSIOT
byHKnMN nepepaH CATHAAOR K KOHTPOAAEDY, T. €. OTBEYAIOT 34 mpeot-
pa3opaHne WHQOpPMALHH, KOTOPYIC CYHTHBAIOT MAM 3aMHCRIBAIOT ro-
AOBKH.
Aaf aucker pasmepoM 3,5" B eMKkocTeIO 2,88 M6aiiT, Ha3HBaeMHX
ED-aucreramu (Extra High Density), paspaboTaH ciellMarbHHE cTaH-
ASPT AMCKOBOAOB, IOCKOABKY OGRITHRIE AHCKOBOAH HE MOTYT paGoTaTh
C TAKHMH AMCKeTaMH. KpoMe Toro, pAAst yCTaHOBKHM B MaaoraGapHTHHE
ROpIyca BLOTYCKAKTCH CNEMWAABHEIE AHCKOBOAR (Slimline-guckoBogn
3,5"), KOTOpHe MMEIOT YMEeHEINeHHY10 BHCOTY (19,5 MM) Mo cpaBHeHMO
¢ oOrruaEMA 3,5" FDD (25,4 MM),

B xayecTBe MOCPEAHHKA MEKAY AHCKOBOAOM H [TK CAYZKHT ROHTPOA-
Aep, KOTOpPhIH, KAK MPABMAO, YCTAHOBASH Ha MAaTePHHCKHX NiaTax. OH
HMHTETDHPOEBAH B OAHY H3 MHKpocxeM Chipset, a Ha MaTepHHCKOH IhaTe
MMEeeTCH CITeI[HAALHEIH paybeM AAs TOAKAIOUEHHA KaGeneii.

Aucketwt (Floppe Disk Driver, corkpamenno Floppy) pazMepoMm 3,57
ABAMIOTCA HOCHTeASMH HHGopMaHu Axd pHBOAOB FDD.

Ha pnc. 3.2 norazaHo ycTpoiicTBo AMCKeTH 3,5". BHyTpM dyTAdapa
(kopIryca) HAXOAMTCA TIAACTMACCOBRIA AMCK ¢ HAHeCeHHRIM Ha Hero Mar-
HUTHHM CAOEM — MarHHTHEIH AHCK. Ha BceX byTAsIpax MMeeTcs BHpe3,
3ailMIeHHEIH ASTKO IepeMeliaeMoil MITOPROH AAA 3alllMTH AMCKA OT
MeXaHWdecKuX noBpexaeHnil. [Tocae yCTaHOBKH AHCKETE B ANCKOBOA,
IITOPKA ARTOMATHYECKU CABHTaeTCA M MMPEAQCCTABASICT AOCTYIl K AMCKY
AAS TOAOBOK YTEHMS-3aNMCH. [JOCKCAERKY CaM AMCK IIOCTOSHHO Bpalua-
eTca BHYTPH (byTAdpa, TOAOBKHM «IIPOCMATPUBAKOT? BCIO 00AACTR AMC-
KETHI, HAXOAACEH IPH 3TOM B IOCTOSIHHOM KOHTAKTE € &€ ITOBEPXHOCTRIO.
AHcCKeTa cHabKeHa OTBePCTHEM CO CKOAL3AmEeH INACTHKOBOH 3aABHK-
koH, EcAu 3aABH KKa He 3aKpHBAET OTBEPCTHE, TO AHCKETA JalfAIeHa
or 3anucH. [Toka B KOMIEIOTEpaX €lile IPMMEHAIOTCA HAKOIHTEAH Ha
AMcKeTax 3,5" emrocTeio 1,44 Moatir — craspapt HD (High Density).
EMKocCTE pAHCROB 3,5" cranpapTra ED o cBepXPRICOKON IMAOTHOCTERIC 3a-
IHCH AocTHTaeT 2,88 M6aiir.

MaruuTHEe AMCKH HAa3KBAIOTCI HOCHTEATMM HHMOPMANNHK C Ip4a-
MEIM AOQCTYIIOM, TAK KK BCAGACTEME BPaleHHS AMCKA C BRICOKOH CRO-
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Puc. 3.2, KoHCTpykuMA OuCKeTst pasmepom 3,5"

POCTBI0 AMEETCS BOIMOXEHOCTE MEPEMEmaTh IOp POAOBKA YTeHHHA-
3AMHUCH AIOGYIO €70 JacTh. TakuM oOpa3oM, MOKHO HemOCDEACTBEHHO
OGPaTHTHECA K AIODOH YaCTH 3alHCAaHHEX AGHHHX. JTOMY cocoGCTBYeT
CHel[HaALHAS OpPraH¥3anusa AMCKOBOM TaMATH, B COOTBETCTBHH C KOTO-
po# HHpOPMAHOHHOR IPOCTPAHCTEO AHCKa thopMaTHpYeTCd, T.¢. pas-
OHuBaeTCA Ha OTIPEACACHHKE YIACTKH: AODOKKH H CEKTODH.

Acpoxkxoit sanucH {Track) Ha3KBASTCA KAXKACE H3 KOHIeH-
TPHYECKHMX KOASI] AMCKA, Ha KOTOPOM 3AIHCAHLI AGHHEE. [TOBepXHOCTE
AHNCKa pa30nBaeTcs Ha AOPOYKKHM, HauMHad C BHEIUHETo Kpas, THCAC AO-
POXEK 3aBHCHT OT THOA AMCKA. B raGKiX MarHuTHHX AMCKax 3,53" eMKo-
CTEIO 1,44 MbGaifT yHcAo AoporRek paBHO 80. AopoXXKu He3aBHCHMO OT
KOAMYECTBA MEHTROUUNPYIOTCH HOMEPOM (BHENTHAS AOPOKKa UMeer
HyAeBoll HOMep). YAcA0 ACPOKEK HA CTAHAAPTHOM AHCKE OIPEASAHCT-
¢Sl MAOTHOCTRIO 3alMCH, T. &, 06BeMOM HHGOPMAIMH, KOTOPLIT MOXHO
HAAEKHO pa3sMECTHTH Ha EAWHINE IAOIIAAM NMOBEPXHOCTH HOCHTEAH,
AAS MATHHTHEIX AMCKOB ONPEAEGASHE ABE Pa3HOBHAHOCTH IAOTHOCTH
3AMHCH — paAHaAbHAA (momepedHan) ¥ AmHeHas (mpoaoabHas). Io-
NepevHas TAOTHOCTE 3AlMMCH HM3IMepseTcd MHCAOM AOPOXKeK, paaMe-
IMEHHHX Ha KOABLE AHCKA MUPHHAOKH 1", a AMHeHaA IAOTHOCTh — YHC-
AOM GHTOB AAHHHX, KOTOPEE MOAKHO 3aITHCATh Ha AOPOSKKE EAHHHTHOMN
AAWHEL
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Puc. 3.3. PasfueHne MarHMTHOro aucka Ha [OPOXKM U CEKTOPLI Npuy diopma-
TUPOBaHWUM

Ka>kpoe KOABLIO AOPOXXKHM pa3bHBaeTCs Ha y4acTKH, Ha3kIBaeMEHe
cekTopamu, Hanpumep, rubkui AuCK 3,5" MOXKeT MMeTh Ha AO-
POXKe 18 ceKTOpoB (eMKOCTE AMCKa 1,44 M6baitT) uAn 36 ceKTopoB (eM-
KOCTB AMCKa 2,88 M6aiit). Pazamep AOPOXKKH CEKTOPOB Pa3AMYHEIX AMC-
KOB MOXKET COCTaBAATE OT 128 po 1024 GaiT, HO B KayecTBe CTaHAApTa
OPUHAT pa3Mep ceKropa 512 6aitr. Ha puc. 3.3 nokasaHo pa3bueHue
MArHUTHRIX AMCKOB Ha AOPOKKH M CeKTOpH. CeKropaM Ha AOPOXXKe
[IPUCBANWBAIOTCA HOMepa, HaYuHasA ¢ Hyasi. CeKTop ¢ HyA€BBIM HOMEpPOM
Ha Ka’KAOH AODOJKKEe pe3epBHpYeTcs AA MACHTH(HKAIMH 3allHChiBae-
MO HH(OPMAaLMH, HO He AAS XPAaHEHUS AQHHEIX.

EMKOCTE AMCKeTHI BRIMMCASIETCS 110 CAGAYIOLIeH QOopMyAe:

€MKOCTBb AUCKETEI = YHCAO CTOPOH X YHCAO AOPOXKEK Ha CTOPOHE X
X YHCAO CEKTOPOB Ha AOPOXKKe X YHCAO 6AHTOB B CEKTOpe

B nacroamee Bpems 'MA pasmepom 3,5" aKTHBHO BHITECHSIOTCH
APYTHMH HOCHTEASIMH HH(MOpPMaLUH.

HAKOMUTENN HA XXECTKIX MATHUTHBIX
AVCKAX

IlepBhIit HAKONMMUTEAB Ha XeCTKUX AMcKax (Hard Disk Drive — HDD)
6BIA co3paH B 1973 1. o TexHOoAOTHH bupMel IBM 1 uMea kopoBoe 060-
3navenue «30/30» (AByXCTOPOHHMH AMCK eMKocThio 30 + 30 M6aiiT),
KOTOpO€e COBIIAAO C Ha3BaHMEeM H3BECTHOIO OXOTHHYELETO PY>Kbsl «BHH-
yecTep», HUCNOAB30BAaBILIErocs NpH 3aBoeBaHHM Aukoro 3amapa. Ilo
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3TOH DpHYHHe HAKOIKTEAHM Ha JKeCTKHMX AMCKAX HOAYMHMAM HAZBaHHe
uruHYecreps. B 1979 r. @. Konnep u A.[Llyrapr OpraHH30BaAM OPOH3-
BOACTBO MIEPEHX XECTKUX MATHAIHMOBRY AUCKOB eMKOCTERIO §§ MbaiiT,

T cpapnenuio ¢ pucketaMH HDD o6aaaaror TakuMH OpeHMylne-
CTBaMH: 3HAYHTEARHO OOALINas éMKOCTL (YTODEI COXPaHHTL AAHHRIE
obeeMoM 420 M6aitt, TpeSyerca oauH HDD unam oroao 290 ancker
3,5" HD) u ppema Acctynia Aa NDD. OHo Ha MopAAOK MEHBLIE, YeM
AASL IPHBOAOE AHCKET.

3.3.1. KoHCTpyKuus 1 npuHUAN AeACTBUR

HecMotpa Ha Goabttioe pasHooOpasHe MoAeAell BUHYeCcTepPOB IPHH-
ITHIT HX ACHCTBHSA ¥ OCHOBHEE KOHCTPYRTHBHEIE SAeMEHTH OAHHAKOBH.
Ha puc. 3.4 moKa3aHbl OCHOBHEIE 3A€MEHTH KOHCTPYKIHH HAKOIHMTeAs
Ha JXECTROM AHCKE,

THNOBOH HAKONMHTEABL COCTOHT H3 MePMEeTHYHOTC KOopOyca [repmo-
OAOKa) M MAATH JAeKTPOHHOro OAOKa. B repMofAOKe pa3sMelleHEl BCe
MEXaHHJIECKHe 4aCTH, HA [A4ATe — BCA YOPABAAKIIAA 3ACKTDOHHKA,
BHyTpH repMoOAOKA YCTaHOBAEH MINHHAEAR C OAHHM HAH HECKOABKHMH
MATHMTHEIMH AMCRAMH, MEXAY KOTOPRIMH PAaCHOAOKEHE TOAOBKH

€ SACKTPOHHOI

Puc. 3.4. OcHoBHbIE 3neMeHThl KOHCTRYKLIMH HBKONUTENA HE XeCTKUX QuGkax
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YTeHHA-3anmicH. [1oa HHMH PacnoAOXReH ABHraTeab. BAMXKe K pazbe-
MaM, ¢ AeBON MAM NIPAROH CTOPOHH! OT MIMUHACAA, HAXOAUTCA MOBOPOT-
HBIH NO3HIHOHEP MarHHTHHEIX MoACBOK. TTo3MIIMOHEpP COEAHMHEH C Te-
YaTHOM MAATOH I'HOKHM ACHTOMHHM KabeieM (HHOTAA OAHOMKHALHEIMH
OPOBOAAMH).

TepMOOAOK 3aIIOAHSIETCH PO3AYXOM IIOA AABACHHEM B OAHY aTMocibe-
PY. B KprmiKax repMoGAOKOB HMEETCH CHeNHAABHOE OTBEPCTHE, 3aRAL-
eHHOe (PHAETPYIOMICH IAGHKON, KOTOPOE CAYKHT AA( MOTAOIIEHUS
nHAH. [a0apUTHHE pasMepH BHHYECTE POB CTaHAAPTH30BaHkI IO napa-
MeTpy, HaanBaeMoMy g opMdakTo poM (Form-Factor).

MOoAAOXKH MArHUTHEIX AMCKOB MNEPBEX BUHUECTEPOB H3-
IFOTOBASIAKCDH H3 aAIOMHHMEBOTO CITAABa ¢ AOOaBAEHMEM MarHud. B Ha-
CToANEe BpeMa B KAaYeCTEe OCHOBHOTO MATEPHAAA AAS AHCKOBLIX ITAQ-
CTUH HCTIIOAB3YeTCH KOMIIOSHIMOHHKWK MaTepHaA H3 CTEKAA U KepaMu-
KH ¢ MAARM TeMIepaTYpHBIM KoxpdHIMeHTOM pacHIHpeHHS, YTO
AEASET HX MeHee BOCHPHUMYHBLEIMHE K H3MEHEeHHAM TeMIepaTypHl, 6o-
Aee NPOYHEIMHM. MarHHTHHE AHCKI BRINYCKAIOTCA CACAYIOIIHX pasMe-
pos: 0,85"; 1,0"; 2,5"; 1,8"; 3,5"; 5,25".

AMCKH MOKPHBAITCA MardMTHEIM BeIeCTBOM — pabodiM cAoeM.
OH MOXeT OEITE ANGO ORCHAHEIN, AMGO Ha OCHOBE TOHKHX MASHOK.

OKCHAHHE paGouni CACH NpeacTaBafeT CODOH IOAMMED-
HOe NOKPHITHEe C HAIOAHUTeAEM H3 OKCHAA Xeaesa. AMCKH ¢ TAKHM pabo-
YAM CACEM OTAHYAIOTCA NPOCTHM M HEADPOIHM OPOIIECCOM HI3rOTOBAS-
HuA. OaHaKo TpebyeMoe KauecTBO pabodeli NOBepXHOCTH A HAKOITHTE-
Ael GOABIION eMEOCTH B PAMKAX TAKOH TEXHOAOIHH OKA3AA0CE IOAYIHTD
HeBO3MOAKHO. Ha CMeHY IIPHIIAA TOHKOTIIACHOYHAA TeXHOACTHS.

PaGouuit cAOH Ha OCHOBe TOHKHMX IHAHOK HMeeT
MeHBIIYIO TOALIMHY 1 GoAee [TPOYeH; Ka4eCTBO erc NOBEePXHOCTH ropas-
AL BHIIe, TOHKOINASHOYHAR TEXHOAOIMA ASTAA B OCHOBY IIPOM3BOACTBA
HAKONMTEACH HOBOTO NMOKOACHHH, B KOTOPHX YAAAOCH YMEHBIUNTD 3a-
30P MeRAY OAOBKAMH H [TOBEDXHOCTAMH AHCKOB A0 0,05...0,08 MKM H,
CACAOBATEALHO, TTOBBICUTE HAOTHOCTE 3AMTMCH AAHHEIY,

TOAOBKH YTEHHE-3aM0HCH NPEAYCMOTDEHE AAA KaXKAOH CTO-
POHE AMCKa. KOTAA HAKCIHTEAE BRHIKAIOUEH, TOAOBKH KacaroTCA AUCKA,
TIpy pacKPY4YHBAHHNH AHCKOB BO3PACTALT A3POAHHAMHUYECKOR AQBACHHE
BO3AyXa Ha 'OAOBKH, YTD NPHUBOAMT K HX OTPHIBY OT paGouHX NOBEpX-
HOCTEN AMCKOB., YeM OAMMKE PAcHOA4raeTcda roAoBKa K IHOBEpPXHOCTH
AHMCKA, TEM BhLILLIE AMILAUTYAAG BOCIIPOM3BOAMMOTD CUTHaAA,

A0 cepeAMHE 1980-X IT, B HAKONMUTEANX Ha JKOCTKUX AMCKAX MCIIOAR-
30BaAHCH beppHTOBH e roackkd. Ha cMeny um npuiau MIG-
rOAORKH (MIG - Metall in Gap) — TOAOBKH ¢ METAAAOM B 3a30pe, YTO
MO3BOAHAO HCIIOAB3OBaTh HOCHTEAH € pafOynM CAOEM Ha OCHOBE TOH-
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KHX TA€HCOK. Bce Bo3pacramcmipe TpeGOBAHHA K €MKOCTH XeCTKHX
AHCKOB IMpPHBEAH K MOSBAGHHIO TOHKONAGHOYHEX TFOAOBOK
(TF — Thin Film). ®opMupyeMEie C IOMOIIBIO 3THX F'OAOBOK Ha paSoteii
MOBEPXHCGCTH AHCKA Y4acTKH OCTaTOMHOH HAMarHMMeHHOCTH MMEloT
YeTRAE PAHMIH, ITO IPHBOAWT K BHCCROH IAOTHOCTH 34ITHCH AGHHEIX.
B pesyanTare AaAbHeHUIETD COBEpPIIeHCTBOBAHMA KOHCTPYKIHH H Xa-
PAKTEPHCTAK TOHKODAHOYHHX TOAUBOK NOABHAMCE MATHHTOPpe-
3SHCTUBHHe (Magneto-Resistive — MR) ToOAOBKM, KOTOpPH# B HACTO-
ANee BPeMs HCNOAB3YIOTCH B GOABMIAHCTES HAKONMMTEASH Ha XeCTKHX
AMCKax 3,5 ", eMKOCTE KOTOPEIX MOXeT AccTHraTk 1 TGaiit. DKCcniepTH
noaaraior, uTo K 2010 r. eMEOCTE HAKOOHUTEASH HA RECTKHMX AMCKAX AO-
cturHer S5 TGair.

MexaHH3M OpPHBOAA TOAOCBOK obecneyHBaeT mepemelie-
HHE TOAOBOK OT IIEHTPa AMCEOB K KpasaM H (axKTHYECKH OMPEAEAdeT
HAAEXHOCTE HAKOMHUTeAd, erc TeMIepaTypHyIo CTaOMABHOCTE H BUDpa-
IMOHHYIO YCTOMIHBOCTEL. Bre CyInecTBYIONHEe MEXaHN3ME TPHBOAA I'O-
AOBOK TIOAPA3AEAAIOTCH Ha ABa OCHOBHHX THMIA! € LIArOBLEIM ABUTaTeAeM
A MOABMKHOH KATYIIKOH,

Y HaronuTeAel Cc MPHBOAOM Ha MIArOBOM ABHraTeAe CpeaHee BpeMsa
AOCTYNA K AAHHEIM 3HAYHMTEARHO GOABIIE, YeM YV HAKONIHTEASH C MPHBO-
AOM HA TOABMIKHOH KATyIHKe. Ilo 3Toil IpHMHHe OPHBOA ¢ LIaroBRIM
ABHTATOASM HAmeA OCHOBHOE IIPHMEHSHHE B AMCKOBOAAX AAR TROKHMX
MAarHHTHEIX AHCKOB H B HAKCIIHTeASX Ha KeCTKHX AHcCKaX HeGoAblIoH
eMKOCTH. B oTAMYHE OT CHCTEM ¢ ITaroBLIMH ABMTATeASMH B IIPHBOAE C
MOABHIKHOM KATYIIKOW HCHOABIVETCA 3AEKTPOHHad oOpaTHas CBSA3b
AASE TOYHOTO ONPEASASHU MeCTONICACEHHUA TOADBOK, H KOPPEKIUH erc
OTHOCHTEABHO ACPOXNEK. B peayapTaTe MEXAHH3M OKalbIBaeTca Onl-
CTPOACUCTBYIOMHM H He CTOAL ITYMHEIM, KaK IPUBOA, ¢ LIATOBEIM ABH-
raTeaeM,

AMCKH HMeloT PYHKIHID aBTOMAaTHIECKON MapROBKH, T.e.
OpH BRAIOYEHMH M BEIKAIOYeHHH [TK rOAOBKHM YCTAHABAMBAIOTCA IO
Mepe HeoOXOAHMOCTH Ha OIIPeASASHHEIMN, Yalle BCero MOCAeAHHH 1H-
AHBAD. [IpH mapKoOBKe FOAOBKM ABTOMATHYECKM OAOKHUPYIOTCH, H MX
AdAabHeHTas paboTa HEBO3IMOXKHA,

ABHraTeAb NPHBOAA AHCKOB IPHBOAMT MAKET AMCKOB BO
BpallteHne, CKOPOCTE KOTOPOro B 3aBHCHMOCTH OT MOAGAH HAXOAMTCA B
npeaeaax 3 600... 10 000 06/mun, poocTuras 15000 06/MUH B OTARALHEIX
MOAEASX. JKeCTKHII AMCK BpalaeTC HeMPEepLIBHO AAPKe TOTAAQ, KOrAa
He NPOUCXOAMT oGpaleHUA K HeMY, IO3TOMY BHHYECTep AOAKeH ORITH
YCTAHOBACSH TOARKO BePTHKAALHO HAM TOPH30HTAABHO.

lNeuwarHas maaTa C 3AeKTPOHHOMH cxeMoOo# ynpas-
AeHH A H IPoYHe VIAH HAKOITHTEAS (AMIEBAS NAaHeAL, SACMEHTH KOH-
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(bHrypanyyd ¥ MOHTARHEIE AETAAH) ABASIIOTCA CLeMHEIMH. Ha nevaTHoi
IAGTE MOHTHPYIOTCH SACKTDOHHEIC (XeMEl YIPABACHHA ABHTATEAEM H
IIPHEOAOM I'OAOBOK, CXeMa AAs 00MeHa AAHHEIMH C KOHTpoAArepoM. HMuo-
rAa KOHTPOAAEP YCTaHABAHBASTCA HEMMOCPEACTBEHHO Ha 3TOM Taare.
AAS BUH9ECTePOB CC CKOPOCTLIO BpameHua A0 5 000... 7 000 o6/Mun
MPHHYAHTEABRHOTO OXAAKASHHA He Tpebyerca. UAHAKO AAf TOBHITTeHHA
HAALSKHOCTH paGOTHI MCIIOAB3YIOT AOIOAHHTEABLHRIT BeHTUAATOD, 06e-
COETHBAOIAN OXAAKASHNE MAATH KOHTPOAAEDA M TePMODAOK.

3.3.2. OcHOBHbLIE XapaKTepPUCTUKHK

OcHOBHEIMH XapPaKTePUCTHKAMH HaKOOHTeALH HAa KeCTKHX AMCKAX,
KOTOpHIE CAEAYeT NPHHAMATE BO BHAMAHUE MpH BHIOOpe yCTpOHiCTRa,
SBASTIOTCA €EMKOCTE, ORICTpOoAeicTBHe H Bpem: GeaoTkasHoH paboThL.

EMRocIG: BURNECINEDQ ONPEASASIETCS MAaKCHMAABHHM 06 HEeMOM AGH-
HHX, KOTOpHE MOKHO 3a[IHCaTh Ha HOCHTeAb. PeaskHas BeAHYHHA eM-
KOCTH BHHUYecTepa pocruraeT tepabairos. ECAM mpOCYHTaTh €MKOCTD
ycraHopaeHHOTO B ITK BHHYecTepa, To MOXXHO 3aMETUTh, 9TO OHa He Co-
BIOAAAET ¢ NACMIOPTHEIMH AAHHRIMH. B macnopre yKasHBAaeTCS ABa BapH-
aHTa 00BeMA: IEePBRIN OTHOCUTCA K HeOpPMATHPOBAHHOMY AHCKOBOMY
NPOCTPAHCTRY, a BTOpoit — K dopmaruposaHHoMy. Hanpumep, Ha
BHH4YecTep o6reMoM 80 [aiiT MOXKHO 3alMHCaTh TOABKCO 76,69 [Gailr
MOAR30OBATEABCKHMX AAHHEIX ((afiropas cucreMa FAT), a pce ocTansHOR —
AASL CAYKEeOHEIX HYXKA,

Kpome TOro, B peKAAMHLEIX HEA%X AAT SAMHHI H3MEePeHHUA AUCKOBO-
I'o MPOCTPAHCTBA HCMOAB3YETCA HECKOABKO HHO@ COOTHOILCHHE BRAH-
9uH. IIpOH3BOAWTRAH U MPOAARIH YKa3KIBAKT of'veM BUHYSCTEPOB B
ABCATHUHON CHCTeM CaucAeHMNA, Koraa 1000 MGaiir cunTtaeTcd paB-
HEIM 1 TGaifT, B TO BpeMs KaK KOPPEKTHa ABOMIHAaA CHCTEMA, B KOTOPOIt
1 KBaifr — 1 024 GaifTa.

IMporpecc B 06AACTH COSAAHHA M MPOHM3BOACTBa HaKomUTeAell Ha
IKECTKHY AMCKAX MPUBOAUT K TOMY, UTO €METOAHO NAOTHOCTE 3AIHCH
{H COOTRETCTBEHHO EMKOCTH} YBEAHTHBAETCA IPHMepHO Ha 60 %.

Cpegnee BpeMa noucka (average seek time) — ycpepAHeHHOe BpeMs,
KOTOpOe HEeOGX0AMMO AAR YCTAHOBKA MOAOBOK HA CAYYAHHO 33AaHHYIO
AOPOXRKY AHCKa. CpepHee EpeMA MOHMCKA HMeeT TeHASHUHIO YMEHB-
LIATBECA ¢ YBeAHYEHHEM eMKOCTHA HAKOIIHTeAd, TAK KaK [OBLINAeTcs
NMAOTHOCTE 3aITHCH U YBEAHYHBaeTCd YHCAC NoBepXHocTeil. B cepeanne
2008 r. cpeaHee BpeMsa NOUCKA BHHYCCTEPOE COCTABARAC 3... 12 MC,

Bpema noucka (seek time) — Bpema, KOTOpoe HeoOXOAUMO AASL YCTa-
HOBKH POAOBOK B HYFRHYIO TOSHIIHIO {Ha AOPOXKKY, rAe OYAYT npoHsBo-
AHTBCH ONEPAIHN YTEHMA-3aITHCH AAHHKIX}.

79



Cxopocms nepegauu gantblx (Maximum Data Transfer Rate — MDTR)
3aBUCHUT OT TAKHUX XapaKTEPUCTUK BUHYECTepa, KaK YUCAO 6alTOB B cek-
TOpE, YHUCAO CEKTOPOB Ha AOPO’KKe, CKOPOCTh BPallleHHsI AUCKOB, H MO-
JKeT OBIThH paccuHTaHa no popmyae:

MDTR= SRT - 512 - RPM/60 (6aitt/c),

rae SRT — uMCcAO CeKTOpPOB Ha AOpoXxkKe; RPM — ckopocTe BpalleHHus
AMCKOB, 06/MuH; 512 — uncao GalTOB B CeKTope.

BHyTpeHHs CKOPOCTh NepeAaYy AAHHBIX OT TOAOBKH AO BCTDOEHHO-
ro AuckoBoro 6ydepa HEKOTOPEIX HaKOIUTeAelH Samsung ¢ HHTepden-
com SATS II npeBhINIaeT THICSYY MErabUTOB B CEKYHAY.

Bpemsa 6ezomxa3Holl pabombl AAs1 HAKONTUTEAEH OINpPeAeAsieTCsl pac-
YeTHEIM CPEAHeCTaTHUCTHYEeCKHMM BpeMeHeM Me’KAy OTKasaMu (Mean
Time Between Failures — MTBF), XxapakTepHM3yKOILIHM HaAEXHOCTb
YCTPOMNCTBa, YKa3bIBAeTCs B AOKyMEHTAIMH U AOCTHraeT 1,2 MAH 4.

ITopo6HO pAHCKeTaM, XXeCTKUH AHCK AGAHTCS Ha AOPOJKKH Y CEeKTOPHI,
KakK MoKa3aHo Ha puc. 3.5. Kayxaast AOpoXKKa OAHO3HAYHO OTIPEAEASIETCS
HOMEepOM I'OAOBKH H NOPSAKOBBEIM HOMEPOM, OTCYHUTHLIBAEMEIM Ha AMCKe
OTHOCHTEABHO BHEIIHEero Kpasi. HakonureAb COAePRUT HECKOABKO AHC-
KOB, PAcCllOAOKEHHBIX OAMH HaA ADYTHM; UX pa3bueHHs MACHTHYHHI,
IToaTOMY NPHHATO pacCMaTPHBATh NAKeT JKeCTKHUX AMCKOB B BHAE IIH-
AMHAPOB, K&XABIA M3 KOTOPEIX COCTOMT M3 aHAaAOTHYHEIX AOPOXXEK Ha
IIOBEPXHOCTAX KaXAOro Aucka. CeKTOphl MAGHTH(HIUPYIOTCA CBOMM
TMIOPSIAKOBEIM HOMEPOM OTHOCHTEABHO Hadana AOPOKKH. Hymepanmus
CEeKTOPDOB Ha AOPO’KKe HaYMHAeTCs C €AMHHIIB], & TOAOBOK M IITMAMH-

APOB — C HYASL.

CexkTop 1 Cexrop 2

Aopoxxka 0
Aopoxxa 1

) T'oaoeka 0
) Toaoeka 1

') T'oaoBKka 2
) l'onopka 3

) T'oaoeKa 4
TonaoBKa 5

Puc. 3.5. PaabueHne XecTkoro aucka Ha AOPOXKW U CEKTOPbI
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Urcao cexTopoB MOXeT OLITE OT 17 A0 150 B 3aBHCHMOCTH OT THOA
uaronuTeAd. KasKaR# CeKTOp COARPAHT AaHHEIE U CAYIKeOHY10 nHGop-
Manuio. Ob6erHO 06BeM CeXTopa cocTapasdeT 571 Gafit. B Havare Kax-
AOTO CEKTOPa 3AMHCHIBACTCH 3arcAoBoK (Prefix Portion), no Koropomy
oIpeACASIeTCS HATAAO CEKTOPA H ero HOMep, a B KOHIle ceKropa (Suffix
Portion — 3arkaiodeHHAe CeKTOPA) COAEPIKHTCA KOHTPOALHad CyMMa, He-
06x0AMMAY AAM IDOBEPKH LEAOCTHCCTH AGHHHX. MesKAY 3aroA0BROM
H 3aKAIOYEHHMeM CeKTopa pacloAaraeTcs OOAACThH AAHHEIX OGBeMOM
512 Ga#ir (pan DOS). TakuM 06pa3oM, 3anuCE HEGPOpPMAH Ha AOPOK-
Kax ocymecTBasercd HAoKamMu no 512 Gaiir.

YHCAO AMCKOEB, FOAOBOK M AOPOZKeK BHHYECTEPA HIMEHHTh HEBO3-
MOKHO, TIOCKOABKY OHH ONIPEAEASIOTCS H3TOTOBUTEAEM B COOTBETCTBHH
C 3aAQHHBIMH CBOACTBAMM M Ka4ecTBOM AMCKOB. URCAO CERTOPOB Ha
AMCKE 3aBHCHT OT METOAA 3AMHCH, a MAOTHOCTH — OT HOCHTEAS: YeM
BHIINE KA4ECTBO MATEPHAAA AWCKA, TeM OAGTHEe MOTYT GhITH 3aNHCAHR
HAa HeM AgHHLuIe. BUHYIecTepH cOAepKaT A0 150 CERTOPOB Ha AOPOXKKE.

O6mmii 06veM namMaTH HDD paccuThIBaeTes mo popMyare

V=C-H-S-512 {Saitt),

rae C' — 9HCAC HHAMHAPOB; H — 4HCAO FOAOBOK; § — YHCAO CEKTOPOB.

QopMaTUpOBaHHe BUHYeCTepa NOA0GHO (OpMaTHPOBAHHIO AUCKe-
Thl. [TpH 5TOM HYKHO TPHHHMATE BO BHUMAHHE, YTo B Opolecce dopMa-
THPOBaHHA BCe AAHHEIE Ha BHHIECTEpe TepAKOTCA, IO3TOMY IIpH nepe-
$opMaTHPOBAHUN BHHYECTEPA CAGAYET COXPAHNTE HeOGXOAMMEIS AQH-
HEle Ha ADYTOM HOCHTEAE,

BeaAyIuMHy NPOH2EOAUTEASMH BUHUECTEPOB HA MUPOBOM PRIHKE gB-
aaworca Western Digital Corporation, Maxtor, Samsung, Seagate
Nechnology, Toshiba, Hitachi. AaarHefimee cobpepIleHCTBOBAHUE XA~
PaKTEPHACTAK KeCTKHX MArHATHEIX AMCKOB IIPOH3BOAMTEAM BHAAT B HC-
MOAB3OBAHHH HOBWX TEXHOAOIHE, B TOM THCAS 1 HAHOTEXHOAOTHIL

3.3.3. nTepdenchbl MecTKUX QUCKOB

Humepghelic — KOMMYEUKANHOHHOE YCTPOHCTBO (HAY MPOTOKOA 06-
MeHa), IO3BOASKIee OAHOMY YCTPOHCTBY B3AHMOAEHCTBOBATE € ADPY-
TAM H YCTAHABAMBATE COOTBETCTBHE MEXRAY BEIXOAGMH OAHOLO YCTPOft-
CTBa H BXOpaMuU ApyToro. OcHoBHas dbyHrana nHrepdeiica HDD -— ne-
pepada AAHHEIX M3 BeUHMcAauTead JIK B HakomuTear H ofpaTHoO.
Pas3palboTaHO HeCKOABKO OCHOBHEIX THIOOB HHTepdeiicop: ESDI, IDE,
SCSI, SATA, PacnpoctpaHenHHii B XoHIe 1980-x rT. nHTepdeiic ESDIL
He OTBevaeT TPpeOoBaHNAM COBpeMeHHKX CHCTeM IO ORICTPOASHCTBHIO,
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KpoMe TOTO, €rQ Pa3AMUHEE HCIOAHSHUS YacTO OHIBAIOT HECOBMECTH-
MHL. B cBsA31 C 3THM eMy Ha CMeHy NpHInAK HHTepdelice: IDE, 06Aaaa-
oMt NoBHINEHHEM OHICTpoAeicTBHeM; SCSI, MMelollmii GoAbLINE
BO3MOKHOCTH AASL PACLIMPEHHS CHCTeMbl 33 CYeT MOAKAIUEHUN paz-
HOOOPA3HEIX YCTPOHCTE, a Takke 6oAce coBpeMeHHHI — SATA.

IDE u SCSI — wrTepdeiicH, B KOTOPHX KOHTPOAAED BHINOAHEH B
BHAE MHKPOCXEM, YCTAHOBACHHKIX Ha IAATE HAKOIHUTEAN,

IDE (on xe ATA-BUS, ATA u ero moapepHu3anun Ultra ATA ¢ paz-
AMYHHME TAKTOBHIMHA 4acTOTaMH} — 16-pa3paAHLit napaAAeALHEBIR HH-
Tepgpelic, ROTOPHI IPHMEHISTCH B OCHOBHOM AAS IOARAIOYEHHA BHH-
yectepa K [1K. CoraacHo cnemudmrapun IDE Ha cucreMHOlf naaTe
yCcTaHaBAMBaeTCa KOHTpoAAep IDE — untepdeiic ¢ AByMA OAWHAKOBH-
MM KAHAAAMM, K KAKAOMY H3 KOTOPRIX MOMHO HOAKAIOUHTE AC ABYX
yerpoiicrs, TakuM obpaaom, B [TK MOXeT opHOBpeMeHHo pafoTars A0
YeTHpeX BHHYIECTEPOB (HAH APYTHX YcrpoiicTs ¢ IDE-uHTepdeiicom),
AAS YEeAMUYCHHS YUCAA TOAKAIONaeMEX IDE-yCTROMCTE MOMKHO HCITOAD-
30BaTE AOMOAHHTEARHHE NAATH IDE-KoHTpOoAAepOB. A CKOPOCTH Ite-
peaaun B 33 MGaiir/c pag IDE-unTepdetica mprMeHAIOT 40- KHABHEIA
nAOCKHM Kabean, Aas mHTepdeiica IDE ncnmoamayior Kabeab ¢ 40-
KOHTAKTHRIMH payheMaMH. [IpaKTHIecKH BCeTAa Ha HeM TPH pasbeMa;
OAHH AAS TOAKAKOMEHHSI K CHCTeMHOH mhaTte, a Aa — Aad IDE-
YCTPOHCTB.

B urrepdgetice SCSI MeRAY KOHTPOAASPOM H CHACTEMHOMN INMHON
BBEAEH ellle OAVH YPOBEHL OPraHH3anMiA AAHHHX H YIIDAaBACHHA, a HH-
Tepdeiic IDE paauMopeficTBYeT C CHCTEMHOM ITHHOH HENOCPEACTBEH-
Ho. HHTepdeiic SCSI npMeHAeTCE B OCHOBHOM B CEDEEPEX, TOCKOALKY
ABARETCHA AOCTATOMHO AoporuM. Ero npuMeHenne 3¢ eXTHBHO B MHO-
TO3aAAYHEIX CHEPALMCHHEIX CHCTEMAaX, KOTAA HeOoOXOAMMO OAHOBpe-
MeHHO BHIIOAHATE HECKOABKO TIPHAGKEHHME HAH IIPH MACCOBERIX 34TPO-
CaX K AAHHEIM Ha YCTPOHCTBAX XPAHEHHNS.

SATA (Serial ATA) — mochrepoBaTeasHH N HHTepdelc, nepexop Ha
KOTOPEIA BH3BaH NPOOAEMAMHE ¢ CHHXPOHH3ALHEHA DapaAAEABHEIX CHT-
HaaoB uHTepdeiica, TaK KaK NPOCTeHAHii MpOoTOKOA o0MeHa Yepe3 HH-
Tepdesic IDE He ofecneuMBaeT HAASKHYIO DIePeAAYY AAHHEIX Ha BHICO-
KHX TAKTOBHIX 4acTOTaX. Baaropaps uaTepdreticy SATA oGecneuuBaert-
¢ COrAACOBaHHUe NMPOH3BOAMTEALHOCTH H paspsAHOCTH mHMHE PCI 1
HaKONHTEeAEH Ha JXeCTKMX MarHHTHHX ANCKaX.

TMoararoveHUe YCTpPOHCTE ¢ uHTepdeficoM SATA npomasopwTCa
TOHKHM KOAKCHALHEM IPOBOAOM AAHMHOMN A0 | M, 10 KOTOPOMY AaHHHE
TIepeAArOTCA B BUA® OTAGARHHIX OUTOB C pa3Hulleill B YPOBHAX HAUpA-
sxeEms Beero 0,5 B, YMeHpInenne raGapATHLIX pa3sMepoB PasLEMOB HH-
Tepdeiica SATA cnocofceTeyer CORpamieHHI0 raGapUTHHX pasMepoB
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crcreMHBX OACKOE ITK. IToka cranpapT SATA eme He AOCTaTOYHO pac-
NPOCTPaHEH, BHITYCKAIOTCA BHHYSCTePRI, Y KOTOPEIX HA KOPITYCe ACMOA-
HHTEABHO YCTAHOBASH TPAAMIIMOHHLIA PA3EEM.

HAKOMUTENW HA KOMMAKT-OUCKAX

AAS pelleHHs MIHPOKOTO KPyTa 3apa4 HHPOPMATH3ALHH HCIIOAB3Y-
HOTCS CACAYIOI(HE ONITHYIECKHE HAKOIIATEAN HH(OPMAMH:

s CD-ROM (Compact Disk Read-Only Memory) — 3anioMHHa-
WIEHe YCTPOIHCTBA TOABKC AASL CUMTHIBAHMS € HHX HMH(Op-
MaIumy;

» CD-WORM (Write Once Read Many) mam CD-R (CD-
Recordable) -~ 3anoMHHaIOIHE VCTPOHCTBA AAT CIHTLIBA-
HHMA 1 CAHOKPaTHOM 3anmucH NHQopMaliuH;

m CD-RW (CD-Re Writable} — sanoMuBaroljie ycTpoiicTpa
AAR CUHTEIBAHHA N MHOI‘OKpa‘I'HOﬁ 34anHucH HHd]OpM&lulH;

s MO — MarHUTOONTHIECKHEe HAKOIMTeAH, HA KOTOPHE BO3-
MOJKHA MHOMOKPATHASA 3alTHCh.

[TpuHimm Ae#CTBUA BCEX ONTHYECKHX HaKomuTeaed HEdpopMamun
OCHOBAH HA AA3€PHOH TEXHOAOTHH. AY4 Aa3epa HCHOAB3IYETCA KAK AAS
3AMHCH Ha HOCHTeAL HH(OPMAIIHH, TAK B AAS CUMTEIBAHHA PaHee 3alH-
CAHHHX AGHHHY, B ABASETCH, IO CYTH AeAd, CROeOGPAIHEIM HOCHTEAEM
uHdopMal N,

3.4.1. CD-ROM Hocutenu u npusoabl

CD-ROM — goMmakT-auck (CD), npeaHaIRaueHHENA AAST XPAHSHNA
B IH(pPOBOM BHAE IpeABapHTEALHO 3aMUCAHHOM Ha Hero HHPOPMAITUH
H CYHTHBAHUA €€ ¢ DOMOINEBIO CIENMAABHOTO YCTPONRCTBA, Ha3kEIBaeMOo-
1o CD-ROM-driver, — AUCKOBOAA AASL YTEHHA KOMITAKT-AHCKOB.

Hcropus cozaauns CD-ROM Haunuaetcs ¢ 1980 r., koraa ¢pupmMe
Sony u Philips 06LeANHHAN CBOM YCHAHA MO CO3AAHMIO TEXHOAOTHH 3a-
IHCH M NPOH3BOACYBA KOMIAKT-AMCKOB ¢ HCOOAB30OBAHHEM AA3EpOB.
Haunnag ¢ 1994 r,, aucxoBopn CD-ROM CTaHOBATCH HEOTHEMASMOH
JacTBIO CTaHaapTHOH KoHpHrypanun ITK. HocureaeM HHpOPMALHH Ha
CD-AnCRe siBAsIeTCA peAbedHAa MOAA0AKKA, Ha KOTOPYH) HaHeCeH TOH-
KHi CAOH OTPRKANOLIETO CBET MaTepHaaa, KaK [IPAaBHAC, AAIOMHHAL. 3a-
nHch HEGOPMALIM HA KOMIAKT-AHCK NpeACTapager coboit mponecc
¢opMupoBannsa peareda Ha MOAAOXKKE TMYTEM «MPORHMIAHMI» MHUHH-
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ATIOPHEIX INTPHXOB-OHTOR Ad3€DHBIM Ay4oM. CuuThIBAaHHEe HHGpOpMa-
[HH MIPOA3BOAMTCA 3a CYET PerHCTPAllHH Ay4a Aa3epa, OTPaXeHHOro OT
peabeda MOAACKEH. OTpaKaloMH Y9aCTOK IIOBEPXHOCTH AMCKA AQeT
CHTHAA 4HYARY», & CHTHAA OT IITPHXA — «SAHHHILY». XpaHeHHe AAHHEIX
Ha CD-apMcKaxX, KaK H Ha MAarHWTHEIX AHCKAX, OPpraHA3yeTCHd B ABOHYHOHA
tdopme.

IMTponecc uiroroBaeHNA CD-AMCKOB BRAIOYAET HECKOABLKO JTAloOB.
Ha nepsomM 3tane cospaeTca HHPOPMAIHOHHEIH (alia AAT MTOCACAYIO-
mieil 3anMCH Ha HOCHTEeAR. Ha BropoM 3Tane ¢ IoMOIbI0 AY1d IOAYHpO-
BOAHHKOBOT'O Ad3epa IPOUIBOAMTCA 3aMNCE MHAOPMAIIMKM Ha HOCHTRAR,
B Ka9eCTBE KOTOPOTO HCHOAB3YRTCH CTEKAONAACTHKOBRIA AWCK C NO-
KPHTHEM N3 (QOTOpPe3HCTHBHOIO MaTepHaaa. MudopMamma 3anuch-
BAETCA B BHAE IOCASAOBATEABHOCTH PACHOAOMKGHHETX IO CHOHPAAH
yrAyGAaeHui (IITPMXOB), KaK IOKa3aHO Ha pHc. 3.6. ThyOnHa KamAoOro
wrpuxa-nHTa (pif) pasHa 0,12 MKM, IMpHHA {B HAOPABACHUM, NIepIIeH-
AUKYASPHOM IAOCKOCTH PHCYHKa) — 0,8... 3,0 mMxM. OHH pPacnioAOReHH
BAOAB CITHPAABHOMN AOPOKKH, paccTOAHHE MeXAY COCeAHHMH BHTKaMH
KOTOpOH cocTaBaser 1,6 MKM, 9T0 COOTBETCTBYET NAOTHOCTH 16 (00 BrrT-
KOB /A10iiM {625 BUTKOB/MM). AAMHA INTPHXOB BAOAL AOPOXKKH 3aIHCH
koaebaerca ot 0,83 a0 3,1 MKM.

Ha caepyioimeM 3Tane NPOM3BOASTCA NPOABACHHE (HOTOPE3HCTHE-
HOTO CAOA K MeTarAH3alHa AMcKa. M3roToBAEHHHIA 110 TaKoH TeXHOAO-
I'HH AMCK HA3EIBASTCA MACTEP-AHCROM. AAS THPORMPOBAHNA KOMIAKT-

Puc. 3.6, MeoMeTPpUHECKHS XBPAKTEPUCTUKM KOMNAKT-AMeKs (&) U ero no-
nepavHoe ceveHme (5)
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AHMCKOB C MacTep-AMCKA MEeTOAOM TAABBAHOIAGCTHKHM CHHUMAEeTCHd He-
CROARKO paloynx konuit, PaGoune KOMHHU NOKPHEAIOTCA GoAce TPOYHEIM
MEeTAAAMYEeCKHM CAOeM (HAIIPHUMED, HHKEAEM), 9eM MACTep-AHCK, i MO-
TYT MCIOAB3OBATHCA B KAYecTBe MATPHMI, AAA THpaxuposaHua CD-
AMCKOB A0 10 ThIC. IIT. ¢ KAXKA0H MaTpHIH. THpaKHpPOBaHHUE OCYILECT-
BAZETCA METOAOM ropsayeii IITaMIOBKY, MoCAe KOTOPOH HHGOpMalHOH-
HYH) CTOPOHY OCHOBH AMCKA, BHIIOAHEHHYH) H3 DOAHKapGoHaTa,
MOABEPTAKT BAKYYMHON METAAAMIALMHE CAOEM AAIOMMHHUA M AHCK MO-
KPHIBaIOT CAOEM AaKad. AMCKH, BRINOAHEHHHE METCAOM ropayeii mram-
MOBKH, B COOTBETCTBHH C HACIOPTHREIMH AAHHLIMH OOCCIeYHEAIOT AC
10000 nurroe Ge30mHOCYHOTO CYHTHIBAENA AABHHX. ToamuHa CD-
AHCKa — 1,2 MM, puaMeTp — 120 MM, O61eM AGHHHX, pacIoAaraeMeIxX
Ha CTAHAAPTHOM J-AICHMOBOM AMCKe, copaepxut 640... 700 MOGaitr us-
¢opmanmn.
[IpuecA CD-ROM COASPRUT CACAVIOINE OCHOBHEE PYHKIUHOHAAL-

HBIe Y3AH!

" 3arpy3ovHOe YCTPOiCcTBO;

® ONTHKC-MEXAaHWIECKHI DAOK;

® CHCTEMH YIIPAaBAEHHS NPHBOAOM H ARTOMATHIECKOTO pery-
AHPORAHHA,;
% YHHBEPCAABHEIA AEKOAEP H HHTEpgeRCHBI GAOK
Ha pHc. 3.7 AaHA KOHCTPYKIHA ChunuKo-MexaHutecKoro GAOKa npu-
soga CD-ROM, roTOpLIT paGoTaeT caeayiommuM o0pasoM. DAeKTpoMe-
XaHHYECKHI IPUBOA MPHBOAHT BO BpallleHNe AHCK, [[OMeleHHEIH B 3a-
rpy3o4soe ycrpolicreo. ONTHRO-MexaHHuecKHil SA0k ofecneunBaer

Pue. 3.7. KoHeTpykumMA onTKD-mexaHWveckoro bnoka npueoga CD-ROM
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nepeMelleHie ONTHKO-MeXaHATSCKOH TOAOBKH CUNTHIBAHMS 110 PAAHY-
CY AHCKA M CIMTHBaHHe HHGopMaIuu. IToAYITPOBOAHHKOBEIH Aasep re-
HepHpYeT MAAOMOIIHEIA HHQpaKpPACHBIA AYY (THIOB&Y AAMHA BOAHEI
780 BHM, MomHOoCTh Haaydenus 0,2...5,0 MBr), Korophlil momapaer Ha
PA3AEAHTEARHYIO UPH3MY, OTPARAETCA OT 3eprara B (oXycapyerca
AMH3I0H Ha DOBEPXHOCTH AMCKA. CepBOABHTATRAL IO KOMAaHAAM, TICCTY-
NaMHM OT BCTPOHHOTO MHKPOIPOIIECCOpa, NMepeMeInaeT IOABHIK-
HYIO KAPeTKY ¢ OTPOKAIOIMHM 3eDKAAOM K HYKHOH AOPOJKKE HA KOM-
naKT-pucKe. OTpaeHHRI oT AMCKa Ayd GoOKyCcHDYeTCa AMH30H, pac-
TIOAOKEHHOH TOA AMCKOM, OTPAORAETCH OT 3EPKAAA M IIONAAaeT Ha
Pa3ASAMTEARHYIO IPH3MY, KOTOpasA HalpaBAsieT Ay Ha BTOPYIO GoKy-
CHPYIOUIYIO AMH3IY. AaAee AyY DonapaeT Ha QoTopaTulK, npeolpasyio-
K CBETOBYIO SHEPrHIO B SAGKTPHYECKHe MMIYALCH, CHTHAAR ¢ Go-
TOAATIHEA MOCTYIAIOT Ha YHHBEPCAABHEIN ACKOAED.

CucmeMmsi GBMOMAMUYECKOTO CAEKEHUR 3G NOBEPXHOCMbIO qucka H
AODO>KKH 3alICH AAHHEIX 05eCNeuUBaT BHCOKYE) TOUHOCTE CINTHEA-
HHa nHGopMauny. CHrHaA ¢ GOTOAATIHKA B BUAE IIOCASAOBATEALHOCTH
HMITYABCOB ICCTYIIAET B YCHAUTEAL CHCTEMEl aBTOMATHYECKOTO PeryAn-
POBaHHA, TA€ BHASASIOTCH CHTHAAR OIHOOK CACKEHHA. JTH CHIHAALL
TNOCTYTAICT B CHCTEMBI aBTOMATHYEeCKOrD peryAMpoBaHKA: QOKYca, pa-
AHAALHON MOAAMH, MOITHOCTH HAAYYSHHMA Ad3epa, ARHeHHOR CKOPOCTH
BpaImeHNs AHCKA.

YausepcaAbHbll gexogep npeacTaBAdeT coboft Mpoueccop aat obpa-
GOTEKH CArHaAOB, CYUTAHHHX ¢ CD. B ero cocTaB BXOAAT ABa AEKOALDa,
OTlePaTHRHOE JMMNOMHUHAIOMES YCTPOHCTBO H KOHTPOAACD VIIPDABACHHSE
AeKoaepoM. [TpuMeHeHAE ABOHHOTO ACKOAMDOBAHIA AReT BO3MOKHOCTE
BOCCTAHOBHTE NOTEPAHHYIC HAGOpMaiio o0reMoM Ao 500 Gaifr. Ome-
PaTHBEHOE 3aOMHHAIOLIee YCTPOHCTBO BHITOAHRET GyHKUHIO GydepHoit
TaMATH, @ KOHTDOAAED YIIPABASICT PesKHMAMH MCIIPABACHIS OIIHGOK.

Hrmepgeticnnili 620K cOCTONT H3 IpeoGpasoBaTead U POERX AaH-
HEIX B AHAAOTOBLIE CHT'HAAHL, (PHAETPA HHAKHHX YacTOT U MHTepdeiica
AAS CBAIM C KOMIEIOTEPOM, T1pH BOCIDOU3BEACHAH aYAHORHPpOPMALINH
LIAIT npeoGpasyeT 3aKROAHDCBAHHYIO HHOPMAIHIO B aHAAOTOBEIH CHT-
HAaA, KOTOPHH MOCTYTIaeT Ha YCHAWTEAD ¢ AKTHBHEIM (PHMAETPOM HH3KHX
9acTOT ¥ jaAee Ha 3BYKOBYIO KapTy, KOTOpas CBA3aHa C HAYIIHHUKAMK
MAM aKYCTHYECKHMMH KOAOHKAMH,

Flpu puGope CD-ROM npHMEHETEARHO K KOHKPETHHM 3aAa4aM Heob-
XOAMMO YIHMTHIBATE CACAYIOIIHE IKCAAYAMAULUOHHbIE XADAKMEDUCTIIKL.

CkopocTs mepepaads paansaHx (Data Transfer Rate — DTK) —
MAaKCHMAaALHas CROPOCTE, C KOTOPOH AAHHHE NePechIAaIOTC OT HOCHTe-
Ast ”HGOPMAIAN B ONIEPATHBHYK) NAMATE KOMIELIOTepa, 310 HanboAee
Ba’KHafd XApaKTEPHUCTAKA mpueoaa CD-ROM, Xoropasd NpaKTHIECKH
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BCETAa YICMHHAeTCS BMecTe C Ha3BaHueM MoAeAaH. HemocpeacTeeHHO
CO CKOPOCTRIQ IEPEAAYH AAHHEX CBA3aHa CKOPOCTE BPAISHUA AWCKE,
HMEeIOTIETO OAHY PU3HIECKYIC AOPOKKY B (hopMe HelpepRIBHOMH cim-
paAn, HAYILeH OT HapyKHOH CTOPOHEI AMICKA K BHyTpeHHeH. [Tpu s10M
oAHA PHIHYECKAT AOPOKKA MOKET OLITEH pasbuTa Ha HECKOALKD AOTH-
YECKMX B KasKARLH 13 ee 360-rpapycHEIX parMeHTOB paccMaTpHBaeTes
KaK OTASABHAS ACPOXFA. B OTAHYMe OT MArHHTHHX AMCKOB KOMIIGKT-
AMCK BpamaeTcsa oGHYHO ¢ DepeMeHHOH CROpOCTBiO, YTOOH obecne-
9KTh NOCTCARHYIC AHHEHHYH CROPOCTE ITPH 9TeHNH. UTeHne BHYTpeH-
HHX TPEKOB OCYILECTBASETCA C YBeAHYEHHEM, 8 HAPYKHEIX — € YMeHb-
DIeHHEIM 9HCACM 060opoToR. BriCOKa® CROpOCTE IepeapadH AAHHEIX
nopupoada CD-ROM HeoGxopMMa, IIPEXRAe BCEro, AAS CHHXPOHHIAIMN
u306paskeHns A 3ByKa. [1pH HEAOCTATOMHOH CROPOCTH NepepadH BO3-
MOJKHE IPOITYCK KAAPOB BHACOH300PaKeHHA H HCKAReHHe 3BYKA.

OaHaRO parbHelIIee, CBRILEe KPATHOCTH 72, NOBRIMIEHAe CKOPOCTH
CIATHEaHNA OPpHABOACE CD-ROM HerjeaecooGpasno, NOCKOABKY NIpH
3TOM He obecleuyHBaeTcs TpebyeMEll ypoBeHb KavecTBa CYATHBAHMS.
H, xpoMe TOTO, NOABHAACE GoAee ITepCIeKTHBHAA TeXHOoAOrIsI — DVD,

KagvecTpo cYHUTHIBAHHSA XapaKkTepusyercd Kosd drus-
eHToM omuboK (Eror Rale) n npeacraBager co0oll BePOSTHOCTD
NMOAYYEHHA MCKasKeHHOro MHQopMalHOHHOro OlTa MpH ero CYHTHEA-
HHH. AaHHHH napaMeTp oTpaXkaeT cnocoGHOCTE yerpokicrBa CD-ROM
KOPPeKTHPOBAaTh OMIMGKH YTeHHA-3a0UCH. 3HaYeHMA aTOoro Koaddu-
mueRTa — 1'10-°—1-10712,

CpeAHee BpeMa AocTyna [Access Time — AT ) — aTo Bpema
(B MHAAMCEKYHAAX), EOTOpOe TpebyeTca IPHBOAY, YTOOE HANTH Ha HO-
CHTeAe HYKHEe aAaHHHe. [1o Mepe COBepIIeHCTBOBaHHA NPHBOACE
CD-ROM cpepBee BpeMA AOCTYIA YMEHBIIAETCA, HO, TEM He MEHee,
3TOT NapaMeTP 3HAYHTEABHO OTAHYAeTCH OT AaHAAOTHIHOTO AAS HAKOIIH-
Teael Ha JKeCcTKHX AMcKax. Hanpumep, npu (36...60)-kpaTHoil cxopo-
CTH NPHEOAA CPeAHee BpeMd AOCTYTIa MOPAAKA 75 MC, B To BpeMA Kak y
JKECTEHX AMCKOB — GAHMHHIEI MMAAHCEKYHA, 3TO OOLACHASTCA TpPHH-
OHITHAABHBEIMH PA3AHYHAMH KCHCTPYKIHH: B HAKONNTEASX HA JKECTKAX
AHMCKaX HCMOAB3YETCH HeCKOABKO MArHMTHHIX 'OAOBOK H AMAIA30H HX
MEX4AHAYESCKOrO NepeMeIneHns MEeHBIIe, IeM AHATA30H HepeMeileHin
OIITH4eCKOii ToAOBKH OpHBoAa CD-ROM.

B nponecce pa3BATHA HAKOMHTEASH Ha ONTHIECKEX AMCKAX pa3pa-
GoTaH yeAntil pag OCHOBHAIX dhopMamoRB 3anucu uHpopMaguu Ha CD.

Dopmam CD-DA (Digital Audio) — qudpoBol ayAHOKOMIGKT-AMCK
CO BpeMeHeM 3BYIaHHUA 74 MHH,

Popmam 1SO 9660 — HapGoree PAaCHPOCTPAaHEHHEN CTAHAAPT AOTH-
YeCKOH OPraHHIANHH AAHHEIX. KOMTIAKT-AMCKH, COOTBETCTBYIOLIHE Tpe-
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GoBaHuaM cragpapta ISO 9660, KOTOPRIN ONMPEeAEATST HX AOTHYECKHE H
datiroBEe BOPMATH, IBAAKTCA COBMECTHMEIMH ADPYT C APYTOM.

dopmam High Sierra (HSG) obecneunBaeT YTeHHe AAHHEIX, 3allH-
CaHHHX Ha AuCK B ¢hopmMare [SO 9660, ¢ ToMOMIbIC OPEBOACE BCEX TH-
OB, 9TO NPHBEAC K MIBKPOKOMY THPARHPOBAHWIO OporpaMM Ha CD u
CIOCOOCTBOBAAD COZAAHHIO KOMIIAKT-AHCKOB, OPHEHTHPOBaHHHX Ha
Pa3AHMYHLEIE ONTePANHOBHEE CHCTEMEL.

dopmam Photo-CD npepHasHaueH Axs 3anucH Ha CD, XpaHeHHS H
BOCIPOH3BEACHHSA CTATHUECKOI BHAeOHHGODMAIIHH B BHAE BRICOKOKA-
YeCTBeHHEIX (POTOM300paReHUH.

Popmam CD-1 (Compact Disk-Interactive} paapaboTaH € LeABIO 3a-
IHCH MY3HKH, BHAEO, HTP, SHOKKACIEeAMA. SIBASETCH CTAHAAPTOM 3amm-
€1 MYABTMEAMHHOM HH(pOPMALKK, YCTPOICTBA AAS YTEHHUI TAKUX AMC-
KOB MOTYT OBITb MOAKAKYEHH K OBITOBOMY TEAEBH30DY, OIPH 3TOM Ha
AHMCKe MOXeT OHTb COXpaHeHo A0 90 MHE BEMAEO C TEKCTOM, AAHHHMH,
rpadHRoil, BHACO, CTEPEO3BYKOM M aHEMAIlHel. BocnponibepeHue
AYAMOKOMIIAKT-AHCKCB BO3MOXCHO Ha AHCKOBOAax And CD-1 anbo Ha
MK ¢ npuMeHeHHeM AMNMapaTHOIO, AMOO OPOTPAMMHOTO AeKOAeDa
MPEG.

Mool auck CD-ROM, coaepRamiiii TeKcT ¥ rpadpHyecKde AAH-
HEle, AYAHO- HAH BHACOHH(DOPMAUHEIO, OTHOCHTCA K KATETCPHH MYAETH-
Mepua, MyasTuMeania CD cyInecTBYIOT B PasAMUHEIX (hopMarax AAA
Pa3’AHMYHEIX OTEPATACHHEX CHCTEM.

Qopmam CD-DV (Digital Video) oGecneuHBaeT 3amHCE H XpaHeHHE
BHCOKOK@UeCTBEHHOTC BHACOMZO0PaKEHHS CO CTEPEOSBYKOM B Tede-
HUe 74 MUH.

@opmam 3D 0 pazpaboTaH AA ATPOBEIX IIPHCTABOK.

Aucen CD-ROM B KadecTee HOCHTeACH HH(ODPMAIIHH HCIOARIVIOT-
Csl BCe MeHbIlle, X aKTHEHO BEITECHSIOT KOMIAKT-ARCKH CD-WORM/
CD-R u CD-RW.

3.4.2. Hakonutenu ¢ ogHOKPaTHOA 3aNNCLI0
CD-WORM/CD-R v mHOorokpaTHo#i 3anucbio
uxcopmauynmn CD-RW

Harormurean CD-WORM (Write Once Read Many) uau CD-R (CD-
Recordable} ofiecmedHMBarOT OAHOKPATHYIO 3alllMch MH¢GpOpManHK Ha
AHCK H IOCAEAYIOIee MHOTOKPATHOE CYHTEIBAHAE 3TOH HHGOPMALHH,
B TO Bpems Kak HakomuTeAH CD-RW (CD-Re Writable — nmepesanuch-
BAKOINMI} MO3BOASIOT OCYIIECTBASTE MHOTOKDATHYIO 3aNIHCE HA ONTH-
9ecKHe AHCKH.
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AAT OgHOKPAMHOT 3anucit ACMOAL3YIOTCS AHCKH, IIPEACTABAAIOLIHE
cob0ol OORNHEE KOMIAKT-AMCK, OTPaXXaroluil cAoil ROTOPOro BREIITOA-

HeH, KaK MPaBHAO, U3 30A0TOH HAM CepelpaHOH NAeHKH. MexXaAy HHM
H NOAHKApOBOHATHON OCHOBOH paclMoOAOKeH PerHCTPHPYIOLIHIL caoi
(puc. 3.8), BHOOAHEHHBIA U3 OPTAaHMYECKOTO MATEPHAAA, TEMHEIOIIETO
TIpH HarpeBaHHH. B Mpoliecce 3alMCH Aa3€PHBIH AYY, AAMHA BOAHEI KO-
TOPOTrO, KAK A IIPH ITEHHH, COCTaBAfART 760 HM, & HHTeHCHBHOCTL JOACS
yeM B 10 pa3 BHIlIe, 4eM HHTeHCHBHOCTE Ad3epa IIPH YTeHHH, HarpeBaeT
OTASABHEIE YYACTKH PErHCTPHPYIOMETO CAOL, KOTOPLIE TEMHEIOT H Pac-
CeMBaloT cBeT, o6pasyd yHacTKH, MoAOGHEIe THTaM. OAHAKO OTPAXKAIo-
mag CNOCOBHOCTE 3€PKAALHOTO CAOA B JETKOCTE ITHTOR ¥ AHCKOB CD-R
HwKe, 9eM y CD-RCM, H3rOTOBASHHEIX TPOMEIIIACHHEIM CITOCOO0M,

B nepezanucnBaemnix guckax CD-RW perrcrpupytotinii caoil BEI-
MOAHEH M3 OPTAaHWYEeCKHX COSAMHEHHH, M3BeCTHHIX IMOA HA3BaHHAMH
muaHuH (Cyanine) u drraronuatu (Phtalocyanin), koropele HMeroT
CBOWICTBO H3MEHATEH CBOE (ha30BoOe COCTOAHHE € aMOpdHOrC HA KpH-
CTAAAMYECKOe H OGPaTHO oA BO3ACHCTBHEM Aa3epHOTO Ay4a. Takoe u3-
MeHeHHe (a30BOTO COCTOAHUA COMPOBORAGETCA HIMEHEHHEM NpO-
3pavHoCTH caoa. TIpH HArpeBAHHM AA3epHBEIM AYYOM BEILIe HEKOTOPOH
KPHTHYECKOH TEMIIEPaTYPE MaTepHaA PETHCTPHPYIOIIETO CAQA NepeXo-
AHT B aMOp(hHOe COCTOSTHHE M OCTaeTcd B HeM IOCAE OCTRIBAHHA, a IPH
HarpeBaHMH A0 TEMIIEPATYPE 3HAYHTEABHO HIJRE KPHTHICCKOH BOCCTa-
HaPAHPBaeT CBOe mepBOHadaAbHOe (KpHCTarIYecKoe) cocToARme, B ne-
Pe3anHCHBAEMEIX AMCRAX PETHCTPHPYIOITHH CAOH OOBMTHO BRITOAHTSTCR
H3 30A0Ta, cepebpa, HHOTAA H3 aAIOMHHHA H €70 CIIAABOB.

Cymecreyrolmue nepesamicuBaeMele CD-RW-ANCKH BHASDKHBAIOT
OT HECKOABKIX THCAT AC AGCSTROB THICHY IHKAOB MepesanucH, OaHAKO
HX OTpaXXKamasa CNOCOOHOCTE 3HATHTEALHO HIDKE INTaMIIOBAHHHX
CD-RCM n CD-R. B ¢Ba3n ¢ 3THM aas uyTeHMs CD-RW, Kak npaBHAO,

Aazepauk Ayq AazepHEn AYT

g

HNoankapfoHaTHAaR

OCHOBA
.Pecrgm

TMoanmxa

3amurHs SaUHTHRTY
AAKOBEH Aol ARKOBBH CAOHR
CD-ROM CD-R/CD-EW

Puc. 3.8. Ctpoenwe puckoe CD-ROM w CD-R/CD-RW
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NpUMeHAeTCA CIEIHAALHEI MPHBOA, € ABTOMATHIECKOH DeTYAHPOBKOH
YCHAEHHA (DOTONPHEMHHEKA,

IMpenmymecrso CD-R/RW-AHCKOB o oTHoIeHH0 K CD-ROM —
OHH TYCKHEIOT H BEIXOAST H3 CTPOA MEAAeHHee OOLMMHHE, NOCKOABKY
OTPARAOIMI cAQH H3 30A0TA M cepefpa MeHee MOABEPKEH OKHCAe-
HHUID, YeM JAIOMHHWE B GOABIIMHCTBe mTaMnoeaHHRX CD-ROM azc-
KoB. Hepocratkn CD-R/RW-AHCKDB — MaTepHaAr PEerHCTPHPYIOMETro
ca0a CD-R/RW-auckoe GoAee HyBCTBHTEAEGH K CBETY H TAKKe NOABEp-
FXeH OKMCACHHIO 1 PasAOKeHHIo. KpoMe Toro, perMCTpHPYICUas NACH-
KA HAXOAMTCA B NOAYKHAKOM COCTOAHHH W IIOTOMY BEChMa IyYBCTBH-
TEABHA K YAAPaM H pepopMallHAM AHCKA,

HudopManua Ha CD-R MoXeT GRITE 3a0McaHa HeCKOABKHMHE CIIOCO-
6amMun. HauGoaee pacnpocrpadeH Criocod 3amucH ARCKA 34 OAHH IPOX0A,
{disk-at-once), Korpa tpaiia € JKeCTROro ANCKA 3alHCHBACTCA HEIOCPEeA-
CTBEHHO 33 OAHH ceaHC W ApGaBaeHHe HH(PODMANHH Ha AMCK HEBO3-
MOJKHO. B oTAMMHe OT 5TOro cnocob MHOroCeaHCOBOM 3aITHCH (frack-al-
once) MO3IBGARET IPOHIBOAUTE 3AIIHCh OTASALHEIX YIaCTKOB (TPEKOB) B
OOCTeNeHHO HApaImUBATE 00BEM MH(OPMAIHH Ha AHCKE.

3.4.3. Hakonutenn DVD

Pemenne npobAeME YBEAHYEHNA €MKOCTH ONTHYECKHX HOCHTeAeH
nHbOopMatHK Ha Jase COBSPIISHCTBOBAHKA TEXHOAOIHH IPOH3IBOACTBS
CD u NpHEBOAOB, a TAKKe HMEICIAXCHA HAYYHO-TEXHHYSCKHX PemeHn
B ODABCTH BEICOKOKAUeCTBEHHOTO IHM(PPOBOro BMAEO [IPHEBEAC K CO3Aa-
HUK0 CD-AHCKOB NOBHIIIeHHOH eMKOCTH. B 1995 r. $uUpMEI-DIpOHaBO-
AuTeAar CD npeAAOKHAN CBOM CTAHAAPTHI KOMIAKT-ANCKOB € YBeAHYeH-
HOW eMKOCTEIO. OAHHM M3 3THX CTAHAAPTOB cTaa dopMaTt SD (Super
Density). Bo na6exanne MHorooSpazud U HECOEMECTIMOCTU CTaHAAD-
TOB B cenTaOpe 1995 r, pupMa Sony B COFO3€e ¢ BOCEMEIO APYTHMH (hHp-
MaMH ODPeAA0KHMAA HOBRIY YHHREDCAABHHI OpMAT 3alHCH AAHHEX Ha
CD-DVD (Digital Versatile Disk). 31oT (POpMAT, VAOBACTBOPAIOMNHA
TpeGOBAHHAM K BOCIPOHIBEASHHIO BHAEOH3CODAReHHHA H XpaHeHHIO
AAHHHX, IOAYYHA AKTHBHYIO ITOAACDKKY CPEeAM BEAYIIHX IPOHIBOAH-
teaelt CD. Cosaano nare opmares DVD:

= DVD-ROM — HOCHTEAb TOABKO AAS YT€HMA ¥ XpaHEeHUA HH-
dopMauuy SOABMON eMKOCTH;

» DVD-BHAeO — INGDPOBON HOCHTEAE ASHHEIX A KHHOGMHAE-
MOB;

& DVD-ayauo — anarcradeH dopmary CD-ayamo, AAA Xpane-
Hug WH(OPMAIHK B 3BYKOBOH dopMe;
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s DVD-R — poacreennnii dopMary CD-R, obecmeuupaer
MHOTOKDaTHOE YTeHHe TIPH OAMOKpPAaTHOM! 3aIHCH;

s DVD-RAM — mepesamicHpaeMulil BapranT DVD, ROHKypH-
pywouuii ¢ popMaraMi DVD-RW u DVD+RW,

Kauectpo H300paykeHHd, XpaHHMOTO B hopMare DVD, con3MepHMO
C KAUeCTBOM NpodeCCHOHAALHHX CTYAMNHHEX BHAEO3aNHcell, IpHYeM
Ka4ecTBC 3BYKA TAKOKe He YCTYNAeT CTYAHIHOMY.

Taxmne BOSMOKHOCTH AHCKOB (hopMaTa DVD oGycAOBASHH YAYHIIEH-
HEIMH MmapaMeTpaMu paGovel! NOBEPXHOCTH AMCcKOE. Ha puc. 3.9 nphu-
BEAGHEI NTAPAMETPH. JAMEHTOE Pafoueli MOBEPXHOCTH AMCKOE, 3aMH-
canueX B hopmarax CD u DVD. Tak xe kak u CD, puck dpopmara DVD
umeeT pnametp 120 MM, B npueoae DVD HeDOAB3YETCA HOAYIPOBOAHH-
KOBH Aa3ep ¢ AAMHONM BOAHHE H3AY9eHHA B BHAMMOIL obaactH 0,63...
0,65 MEM. Takoe cHIDKeHNHEe AAMHE BOAHE! {IIo cpaBHeHMIo C 0,78 MKM ¥
obrunoro CD-npuBoaa) 06eCcIedHAO BOZMOKHOCTD YMeHBIIeHHS pas-
MepOB INTPHXOER 3aMUCH (IHTOR) NPAKTHYECKH B ABA pa3a, a PaCCTOSHHNE
MEXAY AOPOXKKamm 2anmici — ¢ 1,6 Ao 0,74 MrM. 310 paer DVD-aAuCKaAM
YeTHIPEXKPATHYIO BMECTHMOCTE 0 cpapHerHio ¢ CD. ITHTH pacmoaara-

Hurepsas

MeIEAY
AOpPOKaMH 1,6 MKM

Pue. 3.9. SnemeHTn patioven nosepxHocT avckoe thopmaTos CD w DVD
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HOTCA N0 CTHPAABHON AOPOXRKe, Ha KOTOPYIO OT IeHTpa K Kpalo 3amHca-
HBI AaHHHe. EAMHCTBEEHHAR CTHpaAbHAR AOPOKKa H HePEPHBHOS CAe-
AOBAHNE TOAOBKY BAOAL Hee SIBAJETCS OINTUMAABHEM AAT 3aMIHCH ¥ BOC-
NIPOHU3BEASHHS NOTOKOBBIX AYAHO- U BUAROAAHHEIX.

Crnemndpurammna DVD mo3eoaAseT CIUTHEATE HHOOPMAIHIO Goace,
yeM C 0AHOTO cA0f. HaxxHMI cacl ABYXcaoiHOTO ARcKa (pEc. 3.10, 6)
TOALIMHOMH 0,6 MM BRIIOAHEH H3 NOAHKAPOOHMATHOrO ILAACTHKA, B HeM
OTNPeCcCcOBaHa MHKPOCKOITMYECKOH TOAIMMHB! CIIAPAABHAS AOPOKKA C
NMTAMH I HAHEeCEHO NCAYTIPO3padHoe OTpaxxalollee MAGHOTHOR IOKPHI-
THe ToArnHeH 0,05 MEM. Bropoil npospaynmii caoi €O CBOEH CITHPAAL-
HOM AOPOXKOH BEIIOAHEH H3 (POTOIOANMEa H er0 TOAIITHHA COCTABATET
40 MrM. Aaree caeayioT OOKIHEIR oTpaxaromui caoit (0,05 MxwM), aare-
3HOHHLIH CAOH U mOAAOXKKA. [TocaepOBATEABHOE CYUMTHBAHHE WHGOP-
MAIMA C KAKACTO CAOA OOeCIeUHBACTCH 33 CUET H3MEHEHHH [IOAONKe-
HuA dokyca. Koraa cthoKyCHPOBAaHHEIM AA3EDHEIM AYIOM CHHTEIBAETCH

STHRETKA AMCKA
DITHRETEA AMCKA [loanxapGoHar
AATe3uBHEA CrOH
| NoauxapGonar MeTaasngeckni oTpa-
AaresupHLIl caofi RAIOLTHH CAGLH
- JanAcuBaeMuA CAOH 2
MeTaarrvecEHii {oprmue;:mf(
RPACUTEAR
CAoH NMoauxapGoRaTHER
PA3ASAHTEABHEIA CAOK
Hrxsnit
o TMoaynpospaunarri
THED
g:g;mapﬁona oTpaxaomHi caoft
Ay rasepa _ 3anmcrpaeMuni cAol 1
a Ayurasepa {Opl'ﬂﬂl!'l&]:mﬁ
e— ITHRETEA AMCKA MOANKAPGOHATHELR
| [NoamkapGonrar
ApresuBHLIl cAOl ()
AHIACKTPHEK
PaGounit caoit co cMenoii
\clnsonoro COCTORHAR
uomnpﬁoua'ruuﬁ
caoft
Ay Adasepa

B

Puc. 3.10. Crpyxrypa DVD-auckos:

& — DVD-AOM opHOCTOpPOHHE o 0aHOGNOAHOrD: § — DVD-ROM 0gHOCTOPOHHEro ABYX-
cnovHorg;, 8 — DVD-RW
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uHbOpMaIiA, 2alHCAHHAY HA IEPBOM CAO€, PACIIOAQREHHOM B PAyOH-
He AMCKa, AyY GeclpenATCTEEHHO MPOXCART Yepe3 IOAYIPO3PadHYH)
IAeHKY, 00pasyiouiyro Bropeii caoi. 1o OKCHYAHHI CYHTRIBAHHSA HH-
dopManuH ¢ nepeoro cAos (hOKYCHPOBKA AyYa Aazepa MEHAEeTCH MO
KOMaHAE KOHTpoOAAepa. Ayu GoOKYyCHpyeTCs B IIAOCKOCTH BTOPOTO (Ha-
PYAKHOTO) NOAYNIPO3PAYHOTO CAOS, H CYMTHIBAHHE AAHHHX NPOAOAXKA-
eTcs.

C TOYRH 3pEHHA MEXaHHYECKOH NPOYHOCTH 00mas toamuaa DVD-
AHMCKOB COXpaHeHa TakoH Xe, Kak ¥ CD, T.e. pasnoi 1,2 MM, Tor ¢axT,
YTO TOAIIMHA MPO3PAYHOrC CAOS YMEHEITHAACH AQ 0,6 MM, IO3BOAHA
NMPEAAOFRHTE ABYXCTOPOHHHUE AUCKH, NPEACTABAAIONHE cobol KoM-
OMHAIUIO H3 CKAeeHHEIX PafCUYHMH MMOBEPXHOCTAMHU HAapYXKY ABYX
OAHOCTOPCHHMX AMCKOB (puc. 3.10, a).TaxuM o6pazom, ctanpapt DVD
NPEAVCMATPHRACT YeTHIPE BAPHAHTa AHCKOB, KOTOPHE MMOAYYAIOTCA H3
KOMOHHANMH YHCAS paGOYHX CACEB H CTOPOH H AMEIOT CAGAYICIIHE Xa-
PaKTePHCTHKH:

DVD-5 — 0AHOCTOPOHHHMH CAHOCAQHHEI AMCK eMKOCTBIO 4,7 T'GaiiT;

DVD-9 — 0AHOCTODOHHME ABYXCAOMHEIN AMCK eMKGCTEIO 8,5 I'6aiiT;

DVD-10 — AByXCTOPOHHUH CAHOCACHHHIN AUCK eMKOCTHIO 9,4 FGakiT;

DVD-18 — AByXCTOPOHHHH ABYXCACHHEHA AHCK eMKOCTBIO 17 FOailT.

CaMHe pacnpocTpaHeHHEEe AHCKH -—— DVD-5 1 DVD-10. OcraabHule
HMEeOT MEeHLITYIO NONMYASIPHOCTE B CHAY GOoABIIEH CTOMMOCTH M MEHBIIEH
PacOpOCTPAHEHHOCTH COOTRETCTBYFOIHX NPOHIBOACTBEHHEEX AHHHH.

[NIpueoau DVD uMelor mMuore oSigere ¢ npupopamu CD-ROM: nH-
repdeiic ATAPI (IDE) uar SCSI, ocHoBHEIE y3ARI KOHCTPYKTHRHO HIO-
AOOHE. OAHaKO AASL TOTO, YTOOH 06eCIIeYHTE: BO3MORKHOCTD ITEHHA KaK
AuckoB CD-ROM, Tak u DVD- ROM, npusoa DVD yerpoeH GoAee CAGK-
HO. OGYCAOBAECHO 3TO TeM, 4Te AaHHEe CD-ROM 3anncaniu CAH3IKO K
BEPXHEMY CAOI0 TOBEPXHOCTH AHCKS, a AAHHHe Ha DVD — GAanxe K ce-
peanHe. Aada ofecriegeHna HaMeHeHAA (bOKYCHDOBRH AYYA AAS STEHHSA
rak CD-ROM, tak u DVD BHadaAe HCIOAR3OBAAACE IIapa AHH3 C pa3-
AHYELIMH (POKYCHEIMH PaccTOSHMSMH. B aMcroBopax dhwpMH Sony
VCTAaHOBAEHH ABA OTAEABHEX Aa3epa: AAS CD ¢ AAMHOI BOAHE 780 HM,
a aa DVD — 650 M. B yerpolicteax Panasonic AasepHui AyY nepe-
KAIOUAETCA C [MOMOIOBIO ICAOrpadMYecKOr0 ONTHYECKOTO 3AEMEHTa,
oDeCHeYHEAIOIIEro Pa3sAMYHYIO POKYCHPOBEY AYYa.

ITpueoan DVD-ROM BpalrjaloT AMCK CO 3HAUHTEALHO MeHEITeH CKO-
pOCTEIC, 9eM aHasorHgaure CD-ROM. OpHako IPOHIBOAHTEALHOCTH
DVD namMuoro euie, weM CD-ROM 3a cgeT Ooaee DAOTHOMN YNIAKOBRKH
AaHHEDX B auckax DVD. Hanpramep, 1x (mAH opEOKpaTHHI) AMCK CD-
ROM nMeeT MAKCHMAALHYEO CROPOCTE TepeaayH AaHHHX 150 KGairr/c,
a 1x DVD moxer mepeapasate pgaHaRe 0 1 250 KGaiiT/ ¢, 4To COOTBeT-
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cTByeT npuMepHo 8x aaa CD-npueoacs. ITpusoan DVD-ROM nocras-
ASHOTCY KAK C almapaTHRIM AekopepoM MPEG-2, Tak H ¢ mporpaMMHREM
AeKOAEpOM. AHCKOBOAH DVD Tak HAZHBAEMOro «BTOPOrO MOKOASHHI»
HOZBOASIOT CYMTHIBATE H HocHTeAH CD-R/CD-RW. «IpeTre nmoroae-
HHe» AMCROBOAOB CIIOCOOHO K UTEHHIO HocHTeAeH DVD-RAM.

Sanucsisaemule DVD-nocumeau MMeiOoT cieAyiolfHe ¢OpMaThL
DVD-R; DVD-RAM; DVD-RW,; DVD+RW, Ecan va DVD-R MoxHO cae-
A4&TE 3aHCh OAHORpATHO, To DVD-RAM; DVD-RW, DVD+RW — MHO-
TOKPaTHO NEpe3anHCHBAEMEIS,

DVD-RW un DVD+RW BO3HHKAM Ha OCHOBe pAaibHeillllero cobBep-
mencreosanna hopmaros CD-RW H DVD+R 1 BCAGACTBHE 3TOrO Ayd-
e COBMECTHMEI C APYTHMMH NpPeACTaBHTeAIMH Haaeamii CD/DVD.
DVD-R 6uia pazpaBotan B 1999 1., a DVD+R — 8 2001 r. ¥crposicrea
DVD-RW n DVD+RW cnocoOHE NPOHIBOAHTL 3aDHUCE (POPMATOB
DVD-R(G) u CD-R/RW.

DVD-R —zamucuBaemuit DVD MoXeT copeprRaTh HHPOpPMATHIO
AIOGOTO THOA! BHARO, ayAHo, PHCYHEM, dafirll AAHHEIX, IIPOrpaMME
MyabTHMeana. Auckr DVD-R MoryT ucmoab3oBaThCa Ha AJ0OOM COBMe-
CTHMOM YCTpOHCTBEe BOCHpOM3BeAeHHA DVD, BRAatouad AMCKOBOAR
DVD-ROM u npourpmiBarean DVD-smaeo. BMecTHMOCTE AMCKOB
DVD-R — 4,7 I'GaliT AA CAHOCAOHHOID, OAHOCTOPOHHero U 9,4 I'GaiiT
AASL ABYXCTOPOHHEr0. AaHHHE MOryT ORITh 3aIIHCAHH CO CROPOCTBIO
1x (11,08 M6uT/C), T. €. OKOAD 9% cRopocTi CD-ROM.

3amuce Ha AMCKaX DVD-R npon3sBOAMTCA C IOMOINEBIO CAOS Belle-
CTBa, KOTOpOe OKpamuBaeTca choKyCHPOBAHHEIM Ad3€PHEIM AYHOM C
AAAHOM BOAHE 633...645 HM. CAOH HaHOCHTCA Ha NPO3PAYHYIO OCHOBY,
BEIIOAHEHHYI0 METOACM AMTES IOA AABAEGHHEM H3 NOAHKApOOHATA, H
HMeEeT COHPAALHYIO AOPOKKY (KAHABKY) Ha MOBEPXHOCTH AAH 3aIHCH
HHGpopMaupn, [IpodHAE KaHABKK BOAHHCTHI (3apaHee 3alHCAHHEIH
CHHYCOHAAALHEIA CHTHAaA)] H TpepAHa3HAYeH AAR CHHXPOHH3ALMH ABHTa-
TeAd HIMHHARAT AMCKA B MPOLECCS 3atHCH, TPAYeM MERAY YTAYOAeHMA-
MH pa3sMellaoTc CIellHAABHEIE OTMETKH, UCTIOAB3YRMEIe AAR TTOIHIM-
OHUPORAHUA (appecani). Ha 3amucHBajomuit CAOHM HAMBIASIOT TOHKHH
CAOI MeTaAAd, YTOOH PH BOCNPOH3BEAEHHH AYY Ad3epa OTPa’aAcs OT
AHMcKa, Ha MeTarAM3HPOBAHHYH) MHOBEPXHOCTh HAHOCAT 3ALIATHEIHR
CAOH, KOTOPHIH HCHOAB3YETCA B AQABHEHINEM IPH CKACHBAHHH ABYX
CTOPCOH AHCKA, BTOPYiO CTOPORY BRITOAHAIOT AHAAOTHIHEIM 0Gpa3zoM U,
MPOH3BEAS CKACHBAHHE, IOAYYAIOT ABYXCTOPOHHMI AMCK. AAS YTEHHA
KaRA0H CTOPOHE TAKOTC AHCKA, er0 HeOOXOANMO NepeBePHY T,

Ipr sammcH HMIYABCH CHOKYCHPOBAHHOTO AYy9a Ada3epa MOIMHO-
cThIO 8... 10 MBT HarpeBsaiQoT OKpaliBaeMEl CAOH, B Pe3yAETATE 4eTo B
MecCTe ero B3aHMOoAeiCTEHA B CNHPaALHOH RAaHABKe 06pasyioTcs MHTH,
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AAMHA KOTOPHIX 3aBHCHT OT AAMTEABHOCTH HMOYARCA B COOTBETCTEBHH C
JanmHcuBaeMOH HHGOpMalmei.

B npolecce BOCIPOHM3BEASHHS AYY Aasepa TAKOH Xe AAMHH BOAHEI,
HO MeHmlIel MOmMHOCTA (4...8 MBT) doKycHpyeTcd Ha HOBepPXHOCTH
AUCKA. [TocKoABEKY MOBEPXHOCTE ANCKA MeXAY MEeTKAMH XOPOIIo OTpa-
FLEeT AAIEDHEIN Ay4, @ M@TKH — 3HAUHTEABHC XyJKe, OTPaKeHHEIN oT
AWCKA AYY MOAVAHMDYETCH, Mpeo6pasoBLHIBAACE Ha (QOTONPHEMHHMKE B
CHTHAaA, KOTOPHIH B AaibHeHIeM paciTM(PPOBHBAETCH YCTPOMCTBOM
BOCIIPOM3BEACHUA.

Bo nzGexanme HeOGXOAMMOCTH IepEBOPAYABATL BPYYHYIO ABYXCTO-
POHHEMIT AHCK AASI AOCTYTIA K AAHHEIM Ha BTOPO¥ CTOPOHE HAaHGOABIIYEO
MOMYASPHOCTE IOAYYHAHM NPHBOAE DVD), ocHalleHHEIe ARYMST HedanH-
CHMEIMH CYHTHBAIOUHMH CHCTEMAMH.,

DVD-RAM — nepBEIii nepesanuchBaeMuii GopMaT, BLITYIIEeHHEIA
B 1997 1, HanGoAee yaAOGRH AAS 3aITHCH KOMIBIOTEPHEX AQHHEX, OAHA-
KO OH HECOBMECTHM C GOALITHHCTBOM IPOUTPHIBATEACH.

DVD-RW — oaHOCTOPOHHHE AUCKH HCIIOAB3YIOT TEXHOACTHIO HIMe-
HEHMW (ba30BOr0 COCTOSAHNA BEIECTRA AA[ YTEHNA, 3alTHCH H CTHPAHHA
HHGopManuy, CTPYKTyPa AHCKA NMoKazana Ha puc. 3.10, B. PaGoun#i
CACH mpeAcTaEAsieT OG0 CAOXKHLIN CIiAaB, 05eCIeuHBAIOITH TpHMe-
HeHHe MeTOAA 3alHCH, OCHOBAHHOFO HA H3MEHeHHH (PaloBoro COCTOA-
HpA (phase-change), T.e. Tax xe, Kak B CD-RW.

DVD+RW Tak ke, KaK H KOHKypHpyooumii DVD-RW, ucnoAssyer
HOCHTEAD ¢ U3MeHeHHeM (pa30BOrc COCTOSIHMS: aMOPdHOro MAM KpH-
CTaAAMYecKoro. OTAHYHA 3THX CTAHAAPTOB KpPOIOTCH He B DPUHITHIAX
BATIICH H CTPYKTYPE HOCHTeACH, a B HEKOTOPHIX ARTAAAX HX PeaAn3a-
nuH. B nepryo ouepeAb 3TC Kacaercd cmoco00B 3allMCH Ha HOCHTeAH
CEPBOMHMOPMALIHY, HCTIOARIYEMOH AAA NMO3IMITHOHMPOBAHHNA TOAOBKH
OTHOCHTEARHO OCH AOPOSKKH H appecarai OAOKOB AAHHHIX.

Hanpumep, 8 DVD+RW appecHad # cepBOMHGOPMALUA 3aNHCHIBa-
10TCH Ha HOKOBHE CTeHKH CIIHPAABHOH AGPOXKKH, a B guckax DVD-R/RW
MM APECHEIX MeTOK MCIOAL3YeTca MeToa Land Pre-Pits (LPP), 3akato-
qaromuiics B ¢OpMUPOBAHMH 3aBOACKHM cniocoboM Ha PaBHHHHEIX
YYacTRaX MeKAY BUTKAMH CIEIHAABHEIX MUTOB, KOTOPLIe H MOMOTAKT
KOHTPOAHDOBATE ajpeca 3amHCHBAeMEX OAOKOB. AATODHTMEL, 3aA0-
FeHHEe B DVD+RW, HECKOABKD CAOFKHE®, HO 33TO ofecnedusaoT 6o-
A€ TOUHYH) aAPeCAIMIO (OTKAOHeHHe IIOAOKEHHS FOAOBKH OT 3aAaHHO-
TO MeCTa Ha AOPOXKE COCTABASIST IOPSAKA | MKM) H [TO3BOASTIOT HAYATE
3aMHCE ¢ AKOBOI ToYKH, KpoMe Toro, ecTh pa3sHHIA B ONTHIECKUX CBOMH-
CTBaX HOCHTeAelH, B CTPYKTYPE CAYAReOHRIX 0OAACTel AOPOXKKH.

Konsxypupyiomue pHauare popMaTtel DVD+RW 1 DVD-RW mMupHO
COCYILIECTBYIOT, BEITYCKAIOTCA TPUBOARL AAM 06eHX pasHOBHAHOCTEH.
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OTACABHEIMH VCTPOMCTBAMH, B YaCTHOCTH OT LG, MOAAEpAKHBaeTCH
DVD-RAM, oTAHYAIIIUACA BRCOKON CKOPOCTRIO MPOH3BOABHOTO AQ-
CTYTIa M AQATOBEYHOCTEIC HOCHTEAS (YHCAO HHUKAOB Iepe3alucH OpH-
mepHO B 10 pa3 GoAbIle IO CPABHEHMIO C APYTHMH CTaHAAPTaMH),

BMecTe ¢ TeM €AHHOTO NOAXOAA IIPH BRIPABOTKe dOpMAaTa 3alHCcH
paspaboTIHRaMH He HAHASHO! AMCKH, 3alTHCAHHRLIE B OAHOM H3 (opMa-
TOB, KAK IIPABHAO, He YHTAIOTCH Ha MPHBOAAX ADYTHX 3aMHCHIBACMEIX
¢dopmaros. BHTOBAA 3AEKTPOHWKA OPHEHTHPOBaHa Ha ¢opMaTer DVD-
BHAeo, DVD-ayao H He o0g3aTeAbHO obecnednBaerT yTeHHe DVD-
ROM. ITpusopa DVD-ROM aaq TTK x0pOrmo YHTAIOT BHALO-, AYAMO-,
MYyABTHMEARIHEIE H APYTHE KOMIAKT-AHCKH, Kak nIpaBuAQ, €CcAl IpH-
Bop DVD-ROM MooreT YUTaThH AMickH DVD+REW, To OH cCMOXeT OpOun-
Tars Aucki DVD-RW u DVD-R. Tlpueoa ¢ aoroTumom «multis AoakeH
YUTATE U 3aHCHBATE AMCKH dopMatos DVD-R, DVD-RW u DVD-
ROM.

K uHcAy BEAYIDHX Mpou3BoauTeAeH NpHBOAOE CD H DVD oTHOCATCA
roMmaeuH Plextor, Peoneer, Nec, Teac America Inc, Somy, Asus, LG,
Panasonic.

3.4.4. CranaapTbl ONTUMECKUX QUCKOB
HD DVD w Blu-Ray

Pa3ssuTHE BceX TeXHOAOTHH AMATH HAET N0 Ty TH YBRAHYEHHA IIACT-
HOCTH XPAHCHHA ASHHEX, Takas TeHAeHIHMA HaBAIOARETCA H IPH COBEp-
IDeHCTBROBAHHMH oNnepaTHBHOH naMaTH, B HXXKMA, a TakyRe ONTHYECKNX
HOCHTeASH,

CKOpOCTE 3alIMCH M CYUTHIBAHWA [IPH 3TOM TOJKE BO3PAcTaeT, AayKe
KOTAQ AAS 3TOTO HE NPHMEHNIOTCA Kakue-AnGo Apyrre Meprl. Hampu-
MeP, eCAH Ha K&KAOM CAHTHMETDE AOPOKKH AHCKA XPAHHTCHA B ABA pasa
GoApe ASHHEX, PH TOM Xe CKOPOCTH ere BPameHHs (MAM CKOPOCTH
TNepeMeleHNs CYHTBIBAIOIICH FOAOBKHM BAOAEB AOPOMKKH) KOAHYECTBO
CUYNTBIBAEMEY HAM 3allHCHBACMEIX B SAMHHITY BpeMeHH SHTOB HHGOp-
MAaHHH TOKE BO3PacTaeT BABOE,

3T0 HAAIOCTPHPYETCH AAHHEIMH, IPUBEAEHHEMH Ha puc. 3.11, tae
MOKA3aHEl OCHOBHEIE XAPAKTEPHCTHEKH H JparMeHTH paboued mo-
pepxHocTH CD-ROM (pHc. 3.11, a), DVD-ROM (Digital Versatile Disc)
(pmc. 3.11, 6) u TEXHOAOIHMA ONTHIECKHX HOCHTeAeH namarH BD (Biu-
ray Disc) (puc. 3.11, B).

YeBeanueHre ofpeMOB naMATH A0 4,7 'OaliT B caygae ¢ DVD 1 a0
27 I'GaiiT B caydae ¢ BD pocTHuraeTcs yBeAMYeHHEM NAOTHOCTH 3alHCH
AAHHEIX HA HOCHATEAB OAMHAKOBOTO pasMepa (ABCK ¢ pguaMeTpoM 120 MM
M TOAINMHOH 1,2 MM).
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A=780 am

Pvc. 3.11. OcHoBHLIE XapaKkTepucTuky U hparMeHTol paioveid noBepxHoCTA

& — CD-ROM; & — DVD-ROM; B — TexHONorMv ONTU4EcKMX HocuTanen namati BD
(Blu-ray Disc)

Cheayroniee NOROASHHE ONTHYECKIX AMCKOB OCHOBAHO HAa AAABHElI-
IeM YEeAHYEHHH HAOTHOCTH 3aHMCH. ABe HOBHIE KOHKYDPHPYIOIIHe
rexHoAorHH Blu-Ray (roayGoft ayq), HD (High Definition — BEICOKOE
pa3pelieHne) 6a3sUpyOTCA HA IPHMEHEHHH «CMHHXY Ad3€pPOB C AAHHOH
BOAHEE 405 HM.

HD DVD (High Definition Digital Versatile Disk) — TeXHOAOTHHA, pas-
paBGoTannan komnauuaMu NEC u Toshiba B 2002 . 1 noAyIHBIIAs TIOA-
AepXKy Microsoft, a Taroke 60ALITNHCTEA NPOM3BOAHTEASH COBpeMeH-
HHX DVD-opupoaoB 1 AHCKOB. HD DVD maentiien DVD-copMary
Tpe6GyeT MHHMMAABHOTC TePecGopYAOBaHUA CYLIECTBYIOLIEro Mpous-
BOACTBA. BMecTe ¢ aAropuTMaMy KOPPEKIHH OIIHGOK ITAOTHOCTE 3a-
NHCH AocTHTaeT 15 I'6aiT Ha KaxXARH cAoH OIpH TOALIHMEE 3ALIHTHOLC
cao4 0,6 MM, IOXOKel CXxeMe MOAVAAIIAY, HEH3MEeHEHHOM AOTHIeCKOH
pa3sMeTRe AMCKA Ha CeKTOpH. TaKas BEICOKas IIAOTHOCTE 3aIHcH obecne-
THEAETCH 3a cYeT OOAee TOHKOTO AA3RPHOTO AydYa (AMAMETp IIyJYRa —
82 HM), UTO NO3BOAMAO COKDATHUTE PACCTOSIHHE MERAY AODPOKKAMH Ha
46 %: ¢ 0,74 po 0,4 mEmM. LITammrorannue HD DVD-ROM npeaycMaTps-
BAIOT MOAASPIKKY ABYX CAOEB H, COOTBETCTBEHHO, MAKCHMAARHYIO €M-
¥ocTk 30 ['Gastr. ITpe 3TOM CeMAARCTH IPOTHOIMPYIOT CKOPOe II0AB-
AEHHH TPeXCAOMHEIX 40-rHrabaifiTHHX AMCKOE. EMKOCTE nepelalnkcH-
Baemoro noacdopmara HD DVD-RW — 20 I'6aifr, yro pocTrTaeTcd 3a
CuYeT YMeHBUIeHHOrO pa3Mepa IHTa (TOYKHM Ha NOBEPXHOCTH AMCKA,
«0B02HAYAIONeH Y 3AIMCAHHEL 6AT MHhOPMAITHK) H COKpAIlleHHd pac-
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CTOSTHHA MeRAY AOPOFEEKaMH (A0 (.34 MrM). IThaHupyeTCsl K BHIYCKY H
ABYXCAOMHEIH 32-rHrabadiTHRIE BapHanT HD DVD-RW. Kpome Toro, Ta-
Klie AHCKH GYAYT 3a0MCHEBATECA B peskuMe Z-CLV (Zone Constant Linear
Velocity), T.e. ¢ nocroaaHOM ABHeHHOE cropocTEO. HD DVD-RW Kak
OOCTOSHHEIN CMEeHHEIN HOCHTEAL B HEKOTOPOM POAE MOJKET COCTABHTE
KOHKYPEHIIHMIO BHeITHHM JXECTKHM AUCKaM, CAHAKO OH (PH3HYIEeCKH He-
cosMecTrM ¢ HD DVD-ROM n HD DVD-R. K CTOpPOHHHKAM 3TOH TEXHO-
AOTHH B PA3BACKATEARHOH MHAYCTPHMH OTHOcATCS Paramount Pictures,
Universal Studios n Warner Brothers. Kommanua Toshiba maapmpyer K
BHIYCKY AByxcTopoHEHHe HD DVD ¢ o6neMoM NaMaTH Ao 45 I'GafiT.

Crasaapr Blu-ray B HavaAe 2002 r. IpeACTABHAM AGBATE KOMIAHHI:
Hitachi, LG, Matsushita (Panascnic), Pioneer, Philips, Samsung, Sharp,
Sony u Thomson. B craspapre Blu-ray npuMeHeH CHHe-(HOAETOBRIN
AA3ep, HMeIolHi AHaMeTp my4aKka 58 HM, a He 132 1M, Kak y DVD, u 82,
Kak y HD DVD. Yaguii myqoR MOXET ONepHPOBATE 3allMCAHHEIMH Ha
ANCK TIHTaMH ¢ OoAbllel M30HpPaTeABHOCTEIO, NMPHYEM NPHHIIHITHAAL-
Hoe otaMdHe or HD DVD — 3T0 yMeHBIIIeHHE PACCTOSHHA MESKAY IIHUTa-
MH B TIpEAEAAX OAHOM AOPORKH (B COYETAHHAM C YBEAHYEHHEM YHCAA
CaMHX AOPOIKEK).

Xota TexHoAOTHA Blu-ray H nosBHAACE ReCKOABLKO paabme HD DVD,
ee MOJKHO Ha3BaTes GoAee MPOrPeCCHBHOIM, TaK KaK AMCKH BMeIaloT OT
25 I'baiiT Ha OAHOM CAOe B BEme. MaKCcAMaAbHAsI €MKOCTE AMCKA € yae-
TOM HECKOABKHX CACEB MOXET AocTHraTh 200 I'6aiiT. Bo3aMOXHOCTE pas-
AHYATH Ha AMCKE CTOAB MEAKHE eAMHHUYHEIC TOYKH AOCTATHYTA HE TOAB-
KO 34 CYeT «yTOHYEHHI» AA3epPHOrO Ay4a, HO H IPHMMeHeHHs ONTHYe-
CKOJ1 CHCTEMH AAS MPAEMA OTPARKEHHOIO OT NOBEPXHOCTH AUCKA Ay4ad C
BHICOKOH pa3pemajotiieli crmocoSHOCTRIO (aniepTypoii 0,85) ¥ paaMelnie-
HAA HH(POPMAIAOHHOTO CAOS Ha AMCKe B MAKCHEMAABHOH GAM3OCTH K
Aazepy (TOAILIMHA 3aIUTHOrO chof — Bcero 0,1 MM 10 CPaBHEHHIO C
0,6 mm y HD DVD 5 DVD).

CyIHecTBYIOT TPH OCHOBHBIX BHAA Blu-ray-socureneii: BD-ROM-,
BD-R- u BD-RE-ANCEKR COOTBETCTBERHO, OOKIYHRIE (INTAMIIOBAHHLIE H
BRITYCKaeMhie 3aBOACKEM THPAXKOM), OAHOKDATHO 3allHCHBAaeMEIe B Iie-
Pe3anuCEHBaeMEE,

Texnoaorua Blu-ray HMeeT HEOCNMOPHMOE NPEHMYINECTEO MEpPea
HD DVD aas ceKTOpa BHA€OKaMep, TaK KaK [I03BoAdeT IITAMIIOBATh
80-MHAAMMETPOBHIE ANCKH eMKOCTRIO 7,8 BAH 15,6 I'GaiiT B 3aBHCAMO-
CTH OT MHCAA CAQEB, a B IepCNeKTHEE H Goaee.

®opmar pucka Blu-ray NoAAEpKHEAETCA MHOTHMH KOMITGHHAMH,
TIPOH3BOAAIIHMHY OEITOBYIO SAEKTPOHHKY H KOMIEIOTEPHYIC TEXHHUKY.
K cropornmkaM AuckoB Blu-ray otHocarca Sony, Panasonic, Phillips,
Sharp, TDK u Thomson, Taxyxe Apple, Dell u Hitachi.



Aad Blu-ray 1 HD DVD HCOAB3YIOTCS IIPHBOAR! KOMIIAKT-ANCKOR,
no dopmdarTopy H BHeNIHeMY BHAY aHAAOTMMHEE NMpHBoAaM DVD.
I'lpH 3TOM 3TH NMPHEOAHN ITO3BOAMIOT YHTATEH M IIACAThH KOMNAKT-AACKH
dopmaTa DVD, a rasoke umraTk hopmar CD.

ABe KOHKYPHPYIOIMe CHCTEMH XpaHeHus AaHHEX, HD DVD u Blu-
1ay, SIBASIOTCH AMAepaMH HOBOTO ITOKCA€HHS CPEACTBA XpaHeHHHA WH-
dopmanm ¢ GoARIMUM 06EEMOM MAMATH.

I'K roMOoAeKTYIOTCA TpHBoAaMH Blu-Ray. IIpou3apoarTeAH HauvHa-
0T BKAIO9aTh B KoHburypauau 1K HaTaABHOIO ypOBHA HAKOMHTEAH
BD-ROM, nakomurean B} Combo cTaBAT B KOMINBIOTEPH CPeAHEro Ie-
HOBOTQ AMANAa3oHa, a AOPOrocToAle H BREICOKOIIPOH3IBOAMTEALHEIE MO-
AEAH OCHAIAIOT MPHBOAGMHE C BO3MOKHOCTEIO 3anucH BD,

SR MEPCNEKTUBHBLIE TEXHOJIOMN
ONTUYECKNX HOCUTENEN MHO®OPMALIUA

3.5.1. lonorpachuyeckue gucku

CeroapHa MHAYCTPHA TpeSyeT HOBHIE THNIH HOCHTeAel, HMelouiie
o6BeM, COTIOCTABHMEINA ¢ KAPTPHANKAMH CTPHMEPOB H KECTKHMH AHC-
KaM¥, HO TpH 3ToM ofecneyHBalom il SHCTPHIN 1 HAASKHEIN AOCTYI K
AAHHEIM. K YACAY TAKHX HOCHTEAEH MOKHO OTHECTH roaorpadHdecKne
u hayopecHeHTHRIE AUCKM.

[pu 3anuck NE(OPMANNH Ha roacTpatdhHIecKui AcK (pHc. 3.12, a)
AASSPHEIN AYY PA3ASAAETCA HA ABA Ayda: OAMH ITHIIET AAHHEIE, BTOpoit —
onopHH. [oaorpammMa popMAPYeETCA, KOTAA ABA ITHX Ay4Yd NepeceKa-
1oTC B HocuTeAe. [Tponecc npeoGpa3oBaHus JAHHEX B CHI'HAALHKIN
AVY NPOH3BOAETCA CIEIMAABHRIM MOAYASITOpoM SLM (Spatial Light
Modulator), koTophIil MpeoOpa3yeT eAWHHIIE H HyAH [} POBOro noTo-
Kd B COBOKYIHOCTE GEARX H YePHEIX TOYEK, CBoeoOpasHyro «lllaxMaT-
HYIO AOCKY®. AaHHEIe 0GpazyIoT coboil ABYXMEPHEIN MacCHB, MAaTPHITY,
COAEPRAINYI0 MHAAHOHE DUTOB. B ToUKe B3aMMOALHCTRHS ONOPHOTC
Ay4a U AETEp(epeHIEONHON CTPYETYPHL, 06pa30BaHHON NOCAe OpO-
XONKACHHNS CHTHAARHEIM AY4YOM MOAYASTOPA, IIPOH3BOAUTCA 3AIIMCE Ha
HOCHTeAE. Koraa B cIOpHOM NyYKe HPOHCXOAHT B3aHMOAEICTBHE H3-
AyueHNA ¢ GeARIM OATHOM «IIAXMATHOM AOCKH», OHO COIIPOBOIRAACTCS
XMMHYECKOH peaKnued, ocraeasicmed Ha HocuTeae caep. CooTBer-
CTBEHHO TaM, TAe 6RIAO YEpHOe OATHO, CAeAa He ocraeTca. MaMeHss
YTOA HAKAOHA OTIOPHOTO AYYa, AAMHY €r0 BOAHE HAM MOAGKEHHE HOCH-
TeAsd, HA OAHY K TY JKe [ACHIZAL HOCHTEAHd YAAETCS 3alliHCATE MHOAKECTBO
PasAMYHHX FOAOrPaMM OAHOBDEMEHHO,
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Puc. 3.12. Nonorpatinieckue AUCKU:

8 — CXema 38rMcH Ha ronorpadduueckmi ouck; & — ciéma C'WITEIBSHWA wHhopmaLim
G ronorpain-ecKoro [cka

INpu cunTriBatey uHGopManud {pHC. 3.12, §) HCNOARIYETCH TOABKO
OHNOPHEIA Ay4. OH OCBelaeT TOACTPAMMY, BOCCO3AABasA COBOKYIIHOCTE
YepHEIX U $eARIX NITeH, KOTOpas SaTeM IpoelHpyeTcd Ha CIelHaAb-
HHI{ TYBCTEATEARHEIN 3A€MeHT. 3TOT 3AeMeHT apaAreARHO pacliudgy-
POBRIRAET MHUAAMOHE OHTOR, 3a CUeT Yero yA2eTcCqd AOCTHUL BRICOKO
CKOPOCTH CUATHEAHAA AAHHHX.

AMCK roacTpad)MuecKore HAKONMTeA HMeeT amaMeTp 130 MM, IyTE
GoAbIIE, YEM CTRHAAPTHBIN KoMIaKT-AucK MAM DVD. Koraa ceeT nona-
AdeT Ha 3TOT MATepHAaA, MPOHCXOANT XUMHUYeCKasa peaxiius, BRpalaT-
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BaOTCA (POTOHHI, 3aMUCHBAIOIINEG AAHHHE. JTOT nponecc HeoGpaTHM,
[IO3TOMY NOTPeOORAAOCE COZAATE AONOCAHHTEALHREIE CPEACTRA 3ANTHTHI,
rapaHTHPYIOUIHE MeAOCTHOCTE 3alHCH KaK B IIpollecce, TAK U NPH Xpa-
HEeHHH,

AAdA 3aITUTH AAHHHX OT HeCAHKIIMOHHPOBAHHOIO AOCTYIA HCIOAD-
3YETCA HECKOABKO METOAOE KAK (DM3HYEeCKAX, TAK H AOTHYSCKHX.

Kaskanil AHCK MMeeT BCTPOSHHEIN 4iHN, HCIIOAB3YEMEL AAd XpaHe-
HHA KapTH AQHHEX, aHAAOTHYHHH FAT — cHCTeMe JKeCTKOro AMCKA.
B sToli 6MCAMOTEKe XpPaHATCA BCe AAHHHE O MapTHAX, dopMare H 0O-
AOPREHFH AAHHHX. [TpH yCTAHOBKE AMCKA B YCTPOHCTBO NPEKAE BCEro
IPOH3BOANTCS CYHTHEAHUE HHCPMAMHY € 3TOrc YHoa, Ecau oty pan-
HHE€ YTepaHE], CYUTATh HHbOPManHw GYAST cMeHE CAOXKHO, IPaKTHIe-
CKH HEBO3MOKHO, JTH KapTHl AAHHHX MOTYT OHTE 3aIIM(PPOBAHH Me-
TOAOM KPUOTOBAHHA, TaK YTO AOCTYIL K HHUM MIOAYIHT TOABKC BAGAGACI]
vHQOPMALHHA,

DddexTHEHOE CPEACTBO 3alIHTH — HM3MeHEeHHe AAWHE BOAHEL Aa-
sepa. HesHauHTeABHOE H3MEHEHHE AAMHEI BOAHH Ad3epa MO3BOAUT 3a-
IMUTHTE AAHHHE OT CYUTHBAHHA APYTHMH MPMBOAAMH, HACTDOECHHEIMH
HA ADYTYIO AAHMHY BOAHH Aazepa. AAMHA BOAHH Aa3epa MOXKeT OHTh B
AHana3somHe 403 ... 407 umM.

HaunGoaee ahperTHBHEEIN METOA 3alHTH ASHHEX — (asoBas Ma-
cka. CyTs MeToaA 3aKAIOYAETCHA B TOM, 4TO MPHBOA MOKET HAKAAALIBATE
ONpeASASHHYIO MACKY Ha MyTH AA3EPHOTO0 AYYd, HECYIero AAHHEIe. JTa
MackKa nDoTpefyeTcd KaKk NpH 3alHCH, TaK H NP CYHNTEIBAHNK AGHHEIX.
IMocae ucnoas3oeanHA Ga30BOH MACKH CYUTATE AAHHHE Ha CTAHAAPT-
HHX MPHBOAAX HEBO3MOKHO, HOCKOABKY KaKAQS MACKa YHHKAABHA: OHA
dopMHpyeTca ¢ HCIOAB3OBAHHEM FeHepaTopa CAyJaWHEIX YHCeA. 2Ta
(P YHRIMA YCTAHABAMEAETCA HA HEKOTOPEIX IPHBOAAX IO CIELHAABHOMY
3aka3sy. Takum ofpa3oM, XpaHeHHe HHODMAIIIH Ha roAcrpadHyecKHx
AMCKAX TapaHTHPYeT 3alHTY WHMOPMAIMHE 0T HeCAHRIHOHWPOBAHHO-
TO AOCTYIIA.

AmepuKkaHckRaa romnanwa InPhase anoncuposana Tapestry HDS-
JOOR — 300-ruraSaifiTHEIL BHHYeCTep Ha OCHOBE roAorpagHyeckHx
AMCKROB, ToaorpadpHaecKie ANCKHE TOAIHHOH 1,5 MM 00AAAAI0T CKO-
POCTEIO CYHTHBaHMA nEGOpManun 20 MbadkiT/c. [To npornosam aHa-
AHTHEOB, K 2010 r. y>Ke cyiecTBYIOIHe TEXHOAOIHH IO3BOAIT YBEAH-
TUTE 06BEM OAHOTO ANCKA AO 1,6 TGAHT, a CKOPOCTE CIMTEIBAHAA — AD
120 M6asr/c.

BrICOKas MAOTHOCTE 3anucH {315 T'GHUT Ha KBAAPATHHIHA AIOHM), BO3-
MOMXHOCTE H3TrOTOBHTE roaorpadirieckHii AHCK Ajo0oro pasMepa H
KU3HEHHBLIH OUEA B 50 AeT ABASIOTCA BESKHHMH OTPeHMYIeCTBaMH Io-
Aorpad@HYecKuX AMCKOB 10 CPABHEHHIO C MarHHTHEIMH, HCIOAB3YEeMEI-
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MH B OOLIYHEIX BUHYecTepax. [ororpadHyecKkie AUCKE 3KOHOMHUYHEL, B
YCAOBHAX MacCOBOI'0 NPOMBINIAEHHOT'O IIPOM3BOACTBA Ha M3TOTOBACHHE
OAHOTO A¥CKa Tpebyercs Bcero 3...4 MHH.

3.5.2. TpexmepHasn thnyopecueHTHasn
TEeXHONOorus

Hacrosinum npopEIBOM B TEXHOAOTHH 3aITHCH MH(OPMAIIUH SBASIET-
cs pa3paborka pupmoit C3D TpexMepHOro (pAyopecueHTHOrO AMCKO-
BOro Hocureas. TpexmepHbIH AMCK GupMBl C3D HCIOAB3yeT IpHHIIM-
NMHAABHO HHYIO0 TEXHOAOTHIO 3alMCH MH(OpMAaI{{, OCHOBaHHYIO Ha
CBOMCTBaX M3AyYeHHs (PAyOpeCLIeHTHBIX MAaTePHAAOB M AOITyCKaeT Ha-
AMYHe 0YeHb ODOABIIOrO YHCAA CAOEB.

FM-aHCK siBAsieTCs1 aDCOAIOTHO IPO3PAYHBIM M He MMEeeT OTparkalo-
mjero cAosi. B ocHoBe paboTEl (DAyOpPeCI]eHTHEIX AUCKOB AEXKHT SBAE-
Hue poTOXpOMaTH3IMa, KOTOPOe 3aKAIOYaeTCsl B U3MEeHeHHH (u3nye-
CKHX CBOMWCTB, B YaCTHOCTH, NTOABAeHHE (PAYOpPECLIEHTHOTO CBEYEHHS
HEKOTOPHIX XMMHYECKHX BelIecTB IMOA Bo3peicTBHeM Aa3depa. Cam
FM-AHCK IpeACTaBAsIET MHOTOCAOHHYIO CTPYKTYPY, KaXKABIHA CAOH KO-
TOPOH sIBASIETCS NPO3PaYHbIM U HMeeT CIIHMpaAbHEIe KAHABKH, 3aI0A-
HeHHEIe (DAyOpecCLIeHTHEIM MaTepuaroM. FM-AMCK B pa3pese noKa3aH
Ha puc. 3.13.

Kaxk BHAHO u3 pucC. 3.13, AUCK COCTOUT U3 HECKOABLKHX IAACTUKOBBIX
(moAnkap6GOHATHHIX) CAOEB, COBAMHEHHEIX MeXXAy coboi. Caolt copep-
JKUT MMOBEPXHOCTHHIE CTPYKTYPHI — IIMTBI, KOTOpPBI€ 3alOAHSIOTCH
AyopeclieHTHEIM MaTepuaAoM. IIpy CYHTHIBAaHMM Ada3ep QPOKycHpy-
eTCsl Ha ONIPEAEAEHHOM CAOe ¥ BO30Y>KAaeT ero (pAyopecHieHTHbIE JAe-

WndopManuoHHEIA cAOH 3almuTHELT CAOH

ITpocaofika

l'lomnm N
DayopecueHTHEIH
MaTepHaA

Puc. 3.13. FM-guck B paspese
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MEeHTH], KOTOPHE H3AYIAlIT CBET, CABHras CHeKTP HApaloillero Ha Hero
H3AYYeHHS B CTOPOHY KPACHOTO I[BeTa Ha ONPeASACHHYIO BeAHYHY
(2 npeaeaax 30...50 HM), YTO NO3BOAAET AETKO PA3AUYHTE H3AYYEHHE
AA%ePa U CBeT, H3AYYAeMEIH MaTepHaAOM AMCKA. B pesyakTaTe yaaeTca
H30eXATh YXYAIIEHHA XAPAKTePHCTHE CHTHAA4, M ero KadyecTBO NpH
YBeAMYCHHH 9HCAA CADEB CHHJKAETCHA HE3HAYHUTeARHO. TeopeTHwuecKH
AAXe IPH YACAe CAOSB GoAee COTHH He GYAET IPOMCXOAMTE CHABHOTO
HCKAKeHMS CUrHaAa. [IpH cCYWTHIEAaHKHK Aasep GoKyCHpPYeTCH Ha ompe-
ABAEHHOM CAO€ H BO3OYRAQeT erc (hAyopecleHTHHE 3AEMEHTEH], TOCAE
YEeTo 3T0 CBedeHHEe BOCNPHHHMAaeTCA POTOACTERTOPOM. [IpH HCIIOAL30-
BaHMH CHHErO Aasepa (ArMHa BOAHEI 480 HM) CTAHOBHTCH BO3IMOKHEIM
yBeAHYeHHe MACTHOCTH 33THCH HH(OPMALHH CBHILIE COTHH rurabai-
TOB Ha OAMH FM-atcK, Baxxuasg ocobeHHOCTE hopmMaTa FMD saraioua-
eTcd B BO3MOKHOCTH NIAPAAACABHOTO CYMTHIBAHKSA CPasy € HECKOABKHX
CAOSE MHOTOCAOWHOrO AMcka. BMecTe C TeM, OpH 3alHCH IOCACAOBA-
TEALHOCTH OMTOB He BAOAE AOPOKKH, & BIAyOE, IO CAOAM, 3HAYUTEABHO
OOBHIIAETCHA CKOPOCTh BHOOPKH AAHHEX. 3TO U OOpeAeAdeT TpeXMep-
HocTh FM-AHCROB.

Flponecc M3TOTOBACHHS MAacTep-Kol# FM-AMCKOB COMOCTABHUM C
aHarorHIHEM AAA CD/DVD. Oasako B Texaororvud FMD oueHB BaKHO
moAyYeHEe TOYHOH QOPMEL IHTA, TAK KAK BIOCAGACTBHH IIDOHABOAITCS
€ro 3aNoAHEHHE (PAYOPECIIEHTHEIM MaTePHAAOM.,

BeayTcs akTHBHEIE pa3paboTRu 3anucHBaeMEX FM-auckos. Coe-
HaAHCTH GHpmE C3D mpeaaaraloT ABa BapHaHTa ITPHHITHIIA 3alHCH
CEBOMX AMCKOB: TEPMHYeCKHHA ¥ XHMUYeCKHI.

TepMuuecKHH IPHHORI OCHOBAH Ha HMCNOALIOBAHHH MaTepPHAAA,
H3HAYAARHO obAaparoiere AyopecOeHTHRIM CBONCTBOM. B nmponecce
3aIIMCH YI4CTKH, TONAAATIHE 103 TEPMAYECKOS BO3ASHCTBHE Aa3epa,
TepS0T 3TO CBOMCTEOC,

XuMuyecKUl UPHHIMI OCHORAH Ha MCNIOABIOBAHHH MaTepHaAd, He
obaaaamilero gAyopecleATHHM CBOMCTBOM. Bo3aeficTBRe 3anncHBa-
IOIIero Aa3epa IPUBOAHT K (POTOXMMHYECKOH peaKi|HH, B pe3yAkTaTe
KOTOPOH CIPEAEAEHHEE YIACTKHM HAACATIOTCHA (PAYOPECIeHTHEIM CBO-
cTBOM. AAS PO3OYRACHHA TAKOH peaklHH AOCTATOYHO MAAOMOIIHOTO
Ad3epa HAH OOEIMHOTO CBeTOAMOAA. HICTIOAB3OBAHME CBETOAMOAHOH Ma-
TPHIH NIO3BOAAET OCYIIECTBAATE OAHOBPEeMEeHHYIO 3aliCh eAOre Mac-
CHBa HH{DOPMAIHH, YTO YCROPAET CaM MpOLece.

IlepBHM ICKOAEHHEM AHCKOBHIX IPOAYKTOB KoMIIaHNA Constellation
3D seasieTcs cemelicTBo 12(-MHAAHMETPOBHX MHOrOCAORHREX FM-anc-
KOB C BMECTHMOCTLIO A0 140 I'GafiT 1 CO CKOPOCTRIO YTeHHI A0 1 [GuT B
ceKyHAY. HoBrIe AMCKHM CHIOCOGHEI, HAMPUMEP, BMeCTHTE A0 20 4 oKa-
TEIX @HABMOB B popmaTe HDTV,
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HAKONWUTENW HA MATHUTOONTUHECKMNX
ANCKAX

Marauroontrdeckuit (MO) npHBOA NpeacTapaseT cobolt HaKomM-
TeAb HH(POPMAaLUHH, B OCHOBY KOTODOI'C IOAOKEH MAarHHTHEIN HOCHTEAB
¢ ONTHYECKUM (AA3ePHEIM) YOPARACHUEM.

MarauroonTHyecKas TEXHOAOTHS Oblna paspaborana ¢upmoii IBM
B HauaAe 1970-x rr. [TepBHe ONHTHEIE OOPASIE MATHUTOONTHYECKHX
HaKoIATeAel IpeacTaBrAa B Hadare 1980-x rr. dupma Sony. Bunycka-
IOTCA MarHUTOONTHUCCKHE AMCKH CAHOCTOPOHHHE H ABYXCTOPOHHHE B
ocroBHoM ¢opMaTe — 3,5 1 5,25”. Ancka MD Data dopmara 2,5" pas-
patoTann pupMoit Sony, a 12" — pupmoii Maxell. Ha puc, 3.14 npea-
CT&BAEHO YCTPOHCTBO THIIMUHOTO MarHHTOONTHYECKOrD AMCKA, HMe-
HOIIETo OAHY pabGoTyio NOBepXHOCTh. OAHOCTOPOHHMIY MarHHTQOOITH-
yecKHit AMCK NpeACTaBasgeT <000 NOCAGAOBATEALHOCTH CAOEEB:
3aMHTHOTO, AHIAEKTPHUYECKOTC, MAarHUTOONTHYECKOTO, AMIACKTPHYIE-
CKOTO, CTPAJKAIONISTO M TIOAAOKKH,

TeXHOAOTHR HM2TOTOBAEHHS MATHMTOOITHYECKOTO AHCKA COCTOMT B
caeayiomieM, Ha CTEKAONAACTHKOBYIO MOANOKKY HAHOCUTCA AAIOMHHI-
€BOoe (HAM 30A0T0€) IOKPHITHE, 00eCIeYHBaKIIIeE OTPAyKeHHE A33€DHO-
ro Ayda, AHSAEKTPHYECKHE CAOH, OKPYIKAIOLIHE ¢ ABYX CTOPOH MarHu-
TOONTHYECKHH CAOM, H3TFOTOBASHH H3 NPO3PavHOrO NOANMEpa H Salu-
LAKOT AUCK OT NeperpeBa, MOBHIIAIT YYBCTBUTEARHOCTE IIPH 3aMMUCH M
OTPAXAKMIYIO CNOCOGHOCTE NPH CYATHBAHKHN WHGOpManuu. MarHp-
TOONTIYECKHH CAOH CO3AAETCS Ha OCHOBE NOPOMIKA M3 CIIAARA KOGAAL-

AMSASKTpEIECKHE CADH

SanpprHsti caoll

Pue. 3.14. CrpoeH1e MarHUTOONTUHecKDro QUcKa
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Ta, Xeae3a U TepOusa. CBOMCTBA TARKOro IIOKPHITHA MEHSAIOTCH KAk IIpH
TEMIIEPATYPHOM BO3AEHCTBMH, TAK M NPH AGHCTEMH MarHHTHOTO HIOAY.
Ecau HAarpeThb AHMCK BRIIIE CIpeAeAeHHOH TeMIIepaTyphl, BO3MOAHO M3~
ME@HEHWe MATHHTHON NOASDH3ANMH IOOCPEACTBOM HeGOABIIOTO MAT-
HHUTHOI'O MOAA. BepXHMiA 3aIMTHRI CAOH W3 NpO3pavHOoro moAMMepa,
BRIMOAHSHHBIH METOACM YARTPAUOASTOBOrO OTBEPIKACHHWSA, IPEAC-
xpatgeT paGoTyIo NOBEPXHOCTE OT MEeXAHMYECKIX [I0BpeRAeHHi. baa-
IOAApS TAKON TEXHOAOTHH H IMOMEINeHMIO B CIeNMAARHEN NAACTHRO-
BBl KOHBEPT — KAaPTPHAK, MAaTHHTOOIITHYECKHE AHCKH 00A4AGIOT IO~
BRIIIEHHOH HAAEKHOCTBIO H He GosiTed BO3ASHCTBHA HeOAArOMPUATHRIX
YCAOBHI] OKPYARAIOMEH CPEARI.

3amMchk AAHHEX Ha MO-ABCK TIPOH3BOAMTCSH € HCIIOAL3IOBAHUEM AA-
3epHOI TEXHOAOTHHE, Ayd Aazepa, CPOKYCHPOBRAHHEIN Ha IIOBEPXHOCTH
MarHHTOOITHYECKOTO CAO B IATHO C AMAMETPOM OKOAC 1 MKM, Hampae-
ASIETCA B MArHHTOOINTHIECKHIA CAOH H HarpeBaeT ero B TOURe (DOKyCH-
POBEKH A0 TeMIOepaTYPH TOYKH Kiopu (oroao 200 °C) (puc. 3.15, a). ITpu
3TOH TEMIIEPATYpE PE3KO NapaeT MarEWTHAS MPOHMIIAEMOCTE, 1 H3Me-
HEeHHe MATHUTHOTO COCTOSHUSA YaCTHI] BEINOAHSIETCSI OTHOCHTEALHO He-
OOAEITHM I BEAWMHHE MAaTHATHHM ITOASM MATHHUTHOM TOAOBKH. [Tocae
OXAQKASHHS MAaTepHaAa MArHHTH&S OPHEHTalMA AOMEHOB B AAHHON
TOYKE COXpAHAETCA. B 3aBHCHMOCTH OT MAarHMTHOMN OPHEHTALHH Y4acT-
Ka MarHUTHOIO MaTepHaAd OH WHTepPIPETHPYeTCA KAK AOTHYECKHH
HYAB HAH AOTMYECKAas SAMHHIA. AaEHEIC 3ANHCHBAOTCA OAOKAMH IO
512 Gastr.

Aast n3amMereHus yactu HHGopMaouH B Oa0Ke HeoGXOAHMO Mepesa-
TIUCHIBATE €70 NOAHOCTEIO, IO3TOMY ITPH IIePBOM IPOXOAE HHUITHAANIH-

DAEKTPOMATHHT
a ]

Puc. 3.15. MarHuroonTvHackan AMCKOBaA TEXHONOMA:
8 — 38NHCL; § — YTEHWe
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pyeTtca (pasorpesaeTrcd) Bech GAOK, a IPH NOAXOAS CeKTOPA ITOA MArHHUT-
HYRO0 FOAOBKY IDOMCXOAHMT 3alMCh HOBBIX AAHHHIX,

UreHHe AAHHHX ¢ AHCKa (puc. 3.15, 6} NpOoHCXOAUT MOAAPHAOBaH-
HHIM AA3epPHEIM AYYOM MOHHIKEHHOH MOILIHOCTH, KOTOPOH HeAOCTaTOd-
HO AAR pasorpeia paboderc cAos: MOITHOCTE AA3epa HPH CYNTRIBAHHH
cocTaBAseT 25% MOIIHOCTH Aa3epa mpH sanucH. [lomapanmue ayda Ha
YOOpaACUeHHRE, OPHEHTHPOBAHHEE NIPH 3alNCH AAHHEIX MAarHUTHEI
YACTHIE AHCKA NDHBOAWT K TOMY, 4TO MX MATHHTHOE NOAE He3HAYH-
TeALHO H3MeHAeT DOAADH3ANMNIO AyYa, T.e, Habatopaered >dderr Kep-
pa. OTpaXeHHRN 0T MAarHATOOITAYECKOro CAOS CBET NOCAE OTParke-
HHA OT HOAYIIPO3DAYHOTC 3€PKAaAA [IONAAAeT Ha AHAAU3ATOP, C OMO-
IO KOTOPOTO OHPEASAASTCS H3MeHeHUe COCTOSHHA er0 NOASPH3AIMH,
H perucTpupyerca GoToASTEKTOPOM. B 3aBHCHMOCTH OT H3MEHEeHHS CO-
CTOSIHHA NOAAPH3ANHE (POTOAETERTOP NOCHIAAET ABOHYHYIO CAMHULY
HAH ABOWYHHI HyAB K KOHTPOAARDY MarHHTOOITHIECKOTC AHCKOBOAA.

B oTAHYMe OT KOMINAKT-AMCKA AAHHEHEe Ha MO-ANCK TeOpeTHYSCKH
MOXHO 33NHCHBATE GECKOHEYHO, [IOCKOABKY HHKAKMX HeQOpaTHMEIX
TIPOLSCCOR B MaTepHare HOCUTeAd He mponucxoanT. Ecan HysrHO Yaa-
AHUTH CTApble AQHHHIE, ADCTATOYHO HArPeTh AA3epPHEIM AYY0M COOTBET-
CTBYIOIHE AOPOXKKH (CEKTODHI) M PASMATHHTHTE HX BHEITHHM MATHHUT-
HEIM DOAEM.

MexaumsmMu MO-HAKONHTeaell CTpoATCA Ha Gaze MeXaHM3IMOB
OGHYHEX AMCKOEOAOE ¢ HeGOABHINMH KOHCTPYKTHEHBEIMH YCOBEPIIEH-
CTBOBaHMAMH. B KauecTBe HHTepthelica MO-BaKONNTEAH OCTIANAIOTCH
SCSl-apamrepamu (16- AN 8-GHTHRIMHE), ApafiBEpAMH AMCKE M YTHAHTA-
MH (POpPMATHPOBAHHA HH3KOTO YPOBHA. MHOIHe NOCTABHIMKH TaKAKe
OCHAMAIOT CEBOH M3ASAHSA CIEIAAABHEIME NPOTPaMMaMH AAS pe3epBHO-
TO KONHPOBAHHA.

Camu yCrpoiicTBa AAS YTEHMAS MATHHTOONITHYECKHX AHCKOB ORIBAIOT
BHYTPEHHHWMH H BHEIIHHMU. YCTpolicTBa MOTYT paboTaTk B ABVX DPEXXU-
Max. B neproM cKopecTh 0OfiMeHa AAHHEIMM cocTaBaseT 5 MGafiT/c, a Bo
BTOopoM — 10 MGaifr/c.

Cmangapmutie emrocmi MO-gucKkoB: OAHOCTOPOHHHX AMCKOB 3,5" —
128, 230 1 640 MGaitt, AByxcTopoHHHX — 600 n 650 M6aiir. Pupma
Maxell BEOTyCRaeT 12"-AMCKH CAHOKDATHOH 3allHCH eMKOCTRIO 3,5 ['Bajir
(oapROCTOpOHHEE) H 7 T6aliT (AByXcTOopoHEMe). HagRonuTeAN AAT 3THX
THraHTCKHX AMCKOB, NPHMEHAEMEX B CHCTEMAaX apXUBUPOBAHMA, IPO-
uasoput pupma Hitachi. Qupma Fujitsu BRIMycKaeT ABa BHAA HOCHUTE-
Aeft — ¢popMaToM 5,25" 1 3,5". ITepBHe AMCKH HMEIOT 06LeMEl 650 M6Gaiir,
1,3; 2,6; 4,6 IGaitr. Takue OGBEME AOCTHTAIOTCA GAATOARPSA TOMY, YTO
AHCKH ABYXCTOPOHHHE. AMCKH 3,5" — OABOCTOPOHHHE ¥ HMEIOT 06k~
eMur 128, 230, 540, 640 M6aiiT.
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Bricmpogelicmaue MO-nakonumeaeil MeHLIIe, YeM HaKOMHTeAeH CO
CMEHHBLIMH MaGTHHTHHIMH HOCHTEASMH, XOTH ORICTPOAEHCTEHE HOBRIX
MOAeAEH HEYKAOHHO Bo3pacTaeT. OApHa H2 IPHYKH CPaBHHTEARHO HH3-
Foro Sricrpopeticreua MO-HaxonwTeaell 3aKAKNAETCH B TOM, YTO CKO-
POCTE BpalNeHus AMCKa Haxonureas chirpMel Fujitsu okoao 4 500 o6/vam.

CpeaHee BpEMA AOCTYTIA K AAHHEM B MO-HaROIIMTeASIX AOCTHTaeT
11 MC opH CKOPOCTH MepeAauH AAHHEIX A0 10 MGalir/c, a rapaHTHHHEIA
CpoK paboThl (cpearas HapaGoTKa Ha OTKa3) —- 80000 4.

TeXHOAOIHMA MAarHHTOCUTHYECKOH 3aICH HeIPepBIBHO COBEPIIEH-
CTRyeTCd. AHAEpaAMH PHHKA Haronereaelt Ha MO-pHCKax ABAAIOTCS
xoMnasuy Sony, Fujitsy, Pinnacle Micro Inc u Hewlett-Packard.

MaruMrooOnTHYECKHE ANCKH ¥ HAKOMHTEeAM GOALIIMHCTBa hHpM-
H3TOTOBATEASH COOTBETCTEYIOT TPeGoBaHMAM MeRAYHAPOAHEIX CTaH-
AAPTOB, BHIYCKAIOTCA KaK B BUAS BCTPAMBaeMEX YCTPOMCTE, TAK U BO
BHEIUIHEM aBTOHOMHOM HCIIOAHeHHH ¢ HHTepgefcamu IDE 1 SCSL

TTomMuMOe OORYHEIX AMCKOBOAOB UIHPOKOS PAcIpOoCTPaHeHHe NOAY-
Y¥AM TAK HA3LIBAaeMHE OUTHYecKHe GHOAMOTeRM ¢ aBTOMAaTHIecKOH
CMEHOH AFCKOR, EMKOCTE KOTOPLIX AOCTUTAeT COTEH rHrabafiTop H AaoKe
HeCKOABKMX TepabaliTos. BpeMs aBToMaTAIECKOH CMEHRI AHCKA — He-
CKOABKO CEKYH), & BpeMd AOCTYTIa H CROPOCTh 00MeHa AAHHEIMH —— Ta-
KHie ¥e, KaK y OGHYHBX AHCKOBOAOB,

HAKOMUTENW HA MATHWTHOM NEHTE

HaxonmureAd Ha MarHHMTHOIt AeHTe NPHMEHHIOTCH B CHCTEMAax pe-
3e¢pBHOTO KONMPOBaHUA. B HacTodlllee BpeMd, KOTAA IRMIHEASATEAD-
HOCTE KOMIAHHK RO MHOTOM 3aBHCHT OT €€ BRUHCAHTEABHOH CeTH, Ha-
AEXKHOCTE CHCTEMHE pPe3epBHOrO KONMMPOBAHKA npHobpeaa ocobyio ax-
TYAABHOCTE.

B KayecTBe YeTpOHCTB 3aTHCH AGHHEIX Ha MATHHTHYIO ACHTY (CTpH-
MepOB) CHaYaAA HCIOAL3OBAAHCE KaTYIIEYHHE HAKOTIMTEAH, AHAAQTHY-
HEle OETOBHM KATYIIeWHEIM MarauTodioHaM. B 1972 r. hupma 3M pas-
pa6oTaaa nepBy10 XacceTy pasMepom 15x 10x 1,6 cM, npepHassageH-
HYIO A XPAHeHHA AQHHEIX. BHYTDH KacceTH HaXOAHANCE ABe KATYIIKH,
Ha KOTOpPHIe AGHTONPOTSXHEIM MEXAEH3MOM HaMAaTHEAAACE ASHTA B
Ipolecte TTeHUT-3AMHCH.

B 1983 r. GelA BEIMyIGeH nepBhld cTaHpApTHRIE QIC (Quarter-Inch-
Catridge — HaXoIMTeAbR Ha MATHUTHOM ASHTE), EeMKOCTE KOTOPOTO CO-
cTapasna 60 MOaiT. 3anMce AAHERX IPOH3BOAHAACE HAa AEBATH AODOK-
KaX, 8 MAaTHHTHAA AeHTa MMeAa AAUHY OKOoAC X M. B paanHelimieM GriA
paspaoTaH CTaHAAPT HA MMER-KacCeTH (dopMar MC). PasMep MHHH-
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KACCETH], COTAACHO 3TOMY CTaHAAPTY, 8,25 x 6,35 x 1,5 cM. OcHOBY Mar-
HHTHOTO cAost aeHT QIC cocTaBAsieT OKCHA FeAe3a.

EcAH HaKONHWTEeAb Ha MarHWTHON aenre Tina QIC-80 dopmara MC
oGaaaan emroctsio 80 M6aiiT, 28 AopoxKaMH, TO HakomHTeAB QIC-3005
HMeeT 72 AOPOXKH H eMKOCTE AC 4 I'GairT.

IpeumyiecTBa 3THX HAKOTIUTeASH: YAGARHAS CTOMMOCTE XpaHEHHS
AQHHEIX Ha AeHTe (B nepecyere Ha 1 MOaifT) 3HaYHTEALHO HIIKe, YeM
NPH MCTIOAB3IOBAHHH HAaKONHUTeAeH Ha MMOKMX MATHHTHREIX AHCKAX, H,
KpOMe TOTO, AEHTOYHHE HAKONHTEAH NPOCTH B HCOOAL3OBAHHMH H Ha-
AEXKHEIL

K HeppcTaTKaM HakonuTeaed Ha Kaccerax QIC oTHoOCATCH AX HH3-
¥oe OHICTpOACHCTBHE, AAMTEALHOE (hODPMATHPORAHUE KAacCeThE Nepej
3AMHCEIO ARHHHIX.

AaabHelee pasBUTHE HAKOMHMTEAEH HAa MAaTHUTHOH AeHTe MOILAO
IO OYTH YBEAHYEHHS €MKOCTH KaCCeT H NOBRINISHUA TAOTHOCTH 3aIIHCH
AQHEHX. BHAM pa’paloTaHkl CTAHAADTEI CUCTEM PE3epPBHOrO KONMHPO-
BaHMA C eMKOCTEIO Kaccer ot 86 M6aitr Ao 13 I'Gaiir. B Takux ycrpoit-
CTBAX NAOTHOCTE 3aIIMCH AQHHEIX Ha AeHTY COCTaBAfeT CBHIme 60 000
OMT /AtoiiM. 3anucE NPOU3BCAMTCA Ha 144 pAoposkkH. COBMECTHMOCTR
KacCeT pazAMYHBIX TANOB ABAAETCA YPe3IBENafiHO BAKELIM (DAKTOPOM,
KOTOPHIA HeoGX0AHMO YMMTHIBATE IIpHM BEIGOpEe ycTpoHcTBa pelepBH-
poBaHAd HHpOPMaNHK Ha MarHHTHOH AGHTe, TaK KaK AeETEI He BCETAQ
COBMECTHMH [T0 CEOMM MArHUTHEIM cBoMcrBaM. Hapsaay ¢ pacopocrpa-
HEHHHMH B HaCTOAIIEe BpeMs YCTPOHCTBAMH pPeIepEBHOTC KOMHPOBa-
Hu4 ¢dopMaTor QIC cTaHOBATCA NONYASPHH H ApYIHe YCTpPOHCTRa Ko-
NUPOBaHMS Ha MAarHATHOM AEHTe, B YaCTHOCTH, B KOMIIEIOTEPHLIX CETSIX,
MaHHITYAUPYIIIUX GoABIIHMH 06beMaMi AQHHHX.

CyINEeCTBYIOT CAGAYIOIHE CTAHAAPTEI 3aNlMCH AAHHEIX Ha MarHHT-
HBle AGHTHIL.

{upmoit Sony cCBOEH BHITYCK YCTPOHCTB, B KOTOPHX HCIICAbL3YIOTCS
MarHUTHHE AHTH IIMpHHOH 4 MM AAd nudpoBoil 3ByKosanucu DAT
{Digital Audio Tape) ¥ AeHTH IIAPAHOHA 8 MM AAS BIAeO3anHCH. Kpome
Toro, pa3paboTaH CTAHAAPT AAS1 XPRHEHHMsI AAHHEIX B HH(PPOBOM BHAE
DDS {Digital Data Storage). ITpu 3anucH AQHHBIX HA MATHHTHYIO ACHTY
NpPHMEeHAETCSI HAKAOHHO-CTPOYHAA TeXHOAOTHA, B PE3YALTaTe KOTOpOH
HMCIOAB3YETCS MPAKTHYECKH BCA NOBEPXHOCTD ACHTH (B OTAHUHE OT APY-
I'MX METOAOB, B KOTODHIX AODOKKH CKA3LBAIOTCS PajAcACHHERIMH IIpoMe-
xKyTRamH). TexHOAOTHA NMepBOre NMoKoAeHHsS (hopmara DDS-1 oGecme-
uneaeT eMKocTk 2 ['GafiT mpr MakcHMansEEOMH ckopoctH 0,55 MGaiir/c.
TIpH cHHReHMH IMUPHHEI AOPOKKH B YCTPOHCTBAX YETBEPTOrD MMOKOAS-
Hug DDS-4 A0 6,8 MKM ¥ YBeAHYEIMH AAHHEI AEHTH A0 150 M eMKOCTE
OpeBEIcHAA 16 I'6afiT Npy NOYTH OATHKPATHOM YBEAHYEHHH CKOPOCTH.
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B cepeaute 1990-X IT. NOSBHAAChH HOBAS TEXHOAOTHA, IO3BOARIOIAN
obecneuuTs GOAee BHCOKYIO €MKOCTh, CKOPOCTh MEPEAATH AGHHHX K
HAAEGKHOCTE pe3ephPHOTO KONMpoBAHUA — TexHoaoruda DLT {Digital
Linear Tape}, ROTOpasA CIHTAETCA OAHON M3 CAMEIX TONYAAPHEIX.

I'lo cBOeMy DPHHITHITY 3aIMHCH TexHoaorns DLT aHaArorHYHa IpuMe-
HAEMOH B ayAMOKACCETaX. YBeAHdYeHHEe NAOTHOCTH 3aIIMCH AOCTHTAeTCH
6naropaps TOMY, YTO MArHHTHASI TOAOBKA HMeeT HeCKOALKO KAaHAAOB
AASL 3AIIHCH H CTOARKO JEe pAAR UTeHns. KpoMe Toro, yCrpoMCTBO aBTOMA-
THYECKOIQ NIC3HIHOHUPOBaHHS TO3BOANET el mepeMellaThCa H BAOAL
BEPTHEAABHOM OCH. B ycrpoiicreax DLT-4000 roA0BRa HMeeT ABa KaHa-
Ad, PACTIDAOREHHEIE OAHH HaA APYTHM; IIPH 9TOM 32 C9eT CMelLeHHS To-
AOBKH YHCAQ AOPO3XEK HA QAHOI AeHTe MOJKeT AOCTHTaTE 128,

LleAoCTHOCTE 3amBcaHHON MHGOpMauuy obOecnedyHBaeTCd MHOTO-
YPOBHEBOH CHUCTEMOM 3allfMTH. JANUCH HAa ACHTY BCETAR COIIPOBOMKAA-
€TCH OAHOBPEMEHHEIM ITEHHEM Jeped AOIIOAHUTEABHEH KaHa . AAA 38-
IMHTRI OT BO3MOKHEIX OIIKGOK HA ACHTY 3ANMCRIBACTCA KOA KOHTPOAL-
a0l cymmH (Cyclic Redundancy Code, CRC).

Haronureau DLT MoryT xpaHuTh 20 ... 40 I'6aliT AGHHEIX 1 oBecnieyvd-
BaIOT CROPOCTE Iepepadl AAHHEX 1,5 ... 3,0 M6aiir/c. PacgeTHRI cpoK
CAYROEL AeHTE — 500 00 mepeMOTOK.

Haxonwurean DLT 6aaropaps BEICOKHM TEXHWICCKHM XapaKTepHCTH-
KaM yalje BCEro MpHMEHSIOTCH IPH PeaAM3allHi pe3epBHOT0 KONBpo-
BaHHA GOABIIHX MaCCHBOB ARHHEIX, a TAKXKe Ard obOecTiedeHHs BRICTpO-
ro AOCTYIIA K paHee 3aIMCcaHHON KHGpOpMaIHH.

Cranpaapr KacceT TRAVAN paapabBorasa dupma 3M. HaxonuTeAH
TRAVAN pa3sMeInaioTcH B OTCEORE AAR AHCKOBOAA 3,5" . OHH MoryT paGo-
TaTh KAK C OPMIHHAABHEIMH MHHU-KAcceTaMH cTaHpapTa TRAVAN, Tak
u ¢ Kacceramu cranaapra QIC. Kaccera (man RapTpupax} TRAVAN co-
AEPARUT 225-MeTPOBYIO MATHUTHYTO A€HTY INpHHoi § MM. CyiecTy-
FOT MIATh THIIOB KacceT M HakomuTeacH TRAVAN (TR-1...TR-3). Bce Ha-
ronuTean TRAVAN oGecneyHBaloT annapaTHOe CKATHE AAHHEIX € KO-
adppunenToM 2:1, YTO YBEAHUHMBAET €MKOCThL KACCET BABOE, T.€.
Harkonureak TR-3 criocobeH XpaHHTE A0 20 TSaltt undopmamu, Haxo-
ouTeart TR-1... TR-3 06HYHO IOAKAIOIAIOTCA K CUCTEME Yepes KOHTPOA-
A€p HAROTIMTEAd Ha rHOKHMX AMCKAX HMAHM NapaAAeAbHEIR NopT, a TR-4,
TR-5 ucmoawayioT uHTEpdeiic SCSI-2.

Komnamna Exabyie paspaforasa 8-MHAAHMETDOBOE AEHTOYHOE
yerpoiicTeo Mammoth, B KoTopoM OBIAM PeaAH30BaHE HOBEIE TeXHHUYe-
CKHe pelleHUd: CHCTeMa BHICOKOTOMHOrO NO3IUIHOHMPOBAHUSA ACHTEI;
BCTPOEHHAA CHCTEMA AHHAMWYECKOH OTHCTKH MarHHTHOH FOAOBKH (Te-
Oepb roAOBKY TPeGOBEAOCH UHCTHTE KadKAREe 72 U, a He KaXAse 30 1,
KaK paHblle); HOBBIA COCTAB MATHUTHOTO CAOHA ASHTEI,
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AeHTOYHOe YCTpolcTBO KoMmaHuy Quantum Super DLTtape obaa-
AAET EMEKQCTRIO OAHOTO MAaTHATHOTO HocHTeAsA ot 100 IdaiiT Ao 1 TOadT,
CKOPOCTEIO IEPEAAYH AAHHEIX — oT 10 M6aiir/c oc 100 MGaitr/c. B or-
amgue ot DIT, 3peck B Ka9ecTBe ACHTOTHOTO HOCHTEAR ITPAMEHASTCSH
¥XacceTa, aHaroruvHas xaccetaM opmata QIC. [Tpu paGore A€HTOYHO-
IO yCTPOHCTEA CAaMa AGHTA BCRTA@ HAXOAHTCH BEYTPH KACCETH, CONDH-
Xacasch CBOHM MarHUTHHM CADEM AMIIE C MArHHTHON TOAGBKOI!.

C neablo yBeAHYeHHA 00HEMa XPAHMMEX AQHHEIX Ha AGHTE, & TaK-
FKe AASl MOBHIIEHNHA CKOPOCTH 3amucH Ghia pa3paboTaH CTaHAAPT
MLR. B sToM cayuae GAOKH AQHHHX OORESAWHAIOTCH B OTAEABHHE
tbpefiMH, TAe KaRANA dpeiiM COOTBETCTBYET OTIPEASACHHON AOPORKE
Ha AeHTe,

Aas obecniedeHHA rapaHTHPOBAHHOTO XPaHeHHA 0C0o00 BaXKHHX
AAHHHY B OPHTHHAABHLEIX HAROMUTEAAX NMPUMEHACSTCA HOBAY MArHMNT-
HafA IOACBKa M TexHoAorusa 3anucu MLR-RWR (Multi-channel Linear
Recording-Read While Write), 3aRAIOUAIOIAACS B TOM, ITO OAHOBPEMEH-
HO ¢ 3anACEID FHGOPMAIIMH IO HECKOABKHM KaHAAAM NMPOH3BOAWTCA €€
CUYHTHBAHHE H CDAPHEHHE C HCXOAHOH, a B cAiyuae HeOOXOAMMOCTH —
KOppeKIHY,

Aenmounsle Oubauomexst TNpepHazHAYEHH AASl ONEPATHUBHOTO
YUPABACHNAA ACHTOYHHIMH HOCHTeASIMH, OAAropaps 4eMy ONepaTopy
GoAslle He Hapo 3a00THTECS O CBOSBPDEMEHHOM 3arpy3Ke TOro HAM HHO-
ro AEHTOYHOrO HOCHTeAS. KaK MpaBuAQ, B KAYECTBe NIEPBOr0 KPUTEPUS
npu BHOOpe AGHTOYHON ONOAMOTEKH BHCTYTIAET MAKCHMAABHEIH 06L-
€M XPAHMMEIX AAHHEYX. OAHAKO HeOOXOAHMO YUMTHBATE H TO, KAKHE
THIE ACHTOUYHEIX YCTPOHCTB YCTaHOBAEHH B GnfanoTrexe,

Ha MaAEx mpeAIpHATHIX, B VAAACHHEX O HCcaxX, a TAKoKe Tpu oOheMe
AGHHEX A0 50 I'Ga#iT 9acTO IpAMEHAIOTCA ACHTOYHEIe GHOAHOTERH, Ha-
noaotine FlexiPack Autoloader. 3Ta Gu0AxOTeKa NO3BOASET YIIPABAITE
ecTsio AeHTaMu THa DDS-3 nmpH MakcHMaABEHOH eMKoCcTH T2 I'GalT u
ofiecneYdBaTE CKOPOCTE TEPEAAYTH AAHHEX A0 1 M6GaiiT/c.

Ilpu 06BeMe pe3epBAPYEMHX AAHHHX OT 50 A0 350 I'GalfT OCHOBHEI-
MH TpeOoBaHHAMHA K OUOAHOTeKe ABAAIOTCA CKOPOCTE U 00ReMEL KOTIH-
PYEMEIX AAHHHX, 3A€Ch MO NPAaBy HAMOOABIIMM COPOCOM MOABIVIOTCA
YCTpOHCTBa Ha §a3e AeHTOIHEIX HaRonuTeaeH DLY. IlpuMepoM noa06-
HOH 6MOAMOTERH MOJKeT CAYKHTE permerue Ha Gaze Sun StorEdge 19
Autoloader. BHGAHOTEKA MO3BOASIET OPTaHH3IOBATE PAGOTY C AGBATHIO
AeHTaMH, KAXXAas B3 KOTOPHX cITocoGHA BMECTHTh A0 40 T6aliT AQHHEIX,
YTO AAET CYMMAPHEYIO eMKoCTh 360 I'GaliT. B kauecTBe AeHTOTHOrC Ha-
KolHTeasn B GuGAHOTeKe HenoAb3yerced DLT-8000.

Koraa noaHEIH 06BeM KONIMPYEMEIX AGHHEIX IPHOAHKAETCA K BeAH-
yuHe 100 I'GaiiT, YTO aKTYaABHO AAA KPYTIHREIX TeACKOMMYHHUKAITMOHHELX
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KOMIIAEMHA H 33BOAOB, a TAa¥)KEe AAHA OPraHHE3alLHi, TAe IIPHXOAMTCA 00-
paGarthiBaTe BoakiiiHe Of/EEMEI TpaH3aKIIH, LeaecoobpasHo MpHMeHe-
HHEe MONHEX pOOOTH3MPOBAHHEX GHOAROTER C HECKOABRMMH OAHO-
BpeMeHHO paGoTaroiMMH ACHTOYHEIMH HakomuTeasymu DLT-7000 pan
DLT-8000. CymMMapHbie 06beMBI XpaHMMEIX ASHHEIX AAA Beel Gnbano-
TeKH MOTYT AOCTUTaTh HECKOALKHX ASCATKOB TepabaiiTob.

B ravecTBE IpHMepa MOKHO NpeAcTaBATL Sun StorEdge L700. Bu-
GAHOTEKA IO3BOASET OPTraHH30BATL XpaHeHWe AAHHEIX OOEEMOM A
24 TGaiT Ha 690 AeHTax. OHA COAEPRAT 20 AGHTOUHEIX HAKOITHTEASH
DLT-7000 u1 oSecneuydBaeT CYMMapHYIO CKOPOCTE KOITHPOBAHHUA AAHHBIX
Ao 100 MGaiir/c.

Texnoaoruio AIT (Advanced Intelligent Type) paspaboTaaa Kopnopa-
nua Sony, coTpypHNdad ¢ koMnaHdel Exabyte. OHa mocTpoena Ha He-
NCAR3OBAaHUH B-MHAAMMETDOBHIX A€HT, OAHAKC B OTAMYHE, HANPHMED,
ot DAT B Beli ECnoAB3yIOTCH GapaGaHE GOALINEro AHaMeTpa ¢ MeHb-
niefi CROpPOCTEIC BpallleHHsa. B Kaprpuasxax AIT HaxoAMTCS BHCOKOTEX-
HoaoTHUHasA reHTa AME (Advanced Metal Evaporated), obecneuBaro-
Iad MOBBIIIEHHYI0 TACTHOCTE H CKOPOCTBb 3alMCH 1O CPAaBHEHHIO C
o6ngHoM. XoTs mupuAa HocwTeast B AIT Takoke cocragaseT § mm, Ha-
KOTINTEAH cTaHAapTa AIT HOAHOCTBIO HECOBMECTHME C KAACCHYECKHMH
8-MHAAUMETPOBRIMH YcTpolicTBaMi. B 2006 1. GHA DTpeprokeH Nepe-
xopHEM $opMar AIT-3Ex, Kotophifl oTAHYaeTca oGneMom 390 I'Garfr
CKOPOCTBIO 3alTHCH AAHHREIX — A0 18 M6aiit/c. [TokasaTeas HapaGOTKH
Ha oTKas y AIT-3Ex cocraBaser He meHee 400 Trc. 1 npu 100 %-# 3a-
TpY3Ke. B xoHne 2007 r. Ha4aAHCEh TOCTAaBKH HAKOMHUTeAeH, TTOAACDCH-
BaAIMX TEXHOAOIHIO AlIT-5. EMEOCTE OAHOrO KapTpHAXA ACCTHTAET
400 I'Gaift (1,04 TGafiT ¢ KoMIpeccHeii).

Texioacrua Super AIT cTana pasBHTHEM TEXHOAOTHH Sony AIT. Ha-
KomuTeaH Super AIT BRINOAHEHEI € yueToM dopMdakropa 5,25", a npH-
eMHas KATYIIKA pasMemeHa B cCaMoM NpHBoAe. COGCTBEHHO KAPTPUAK
OAHOKATYIIEYHEIH, a AeHTa HMeeT IWupuHY 0,5". YeeauueHHe IIHPHHE
ACHTH ¢ 8 A0 12,7 MM (0,5") DO3BOAHAD AOBECTH €MKOCTE KAPTPHAKA AQ
00 FGafiT HecxKaTHX AAHHEX (1,3 TGaiT ¢ KoMOpeccHeit).

B nepcniekTHBe TexXHOAOrHs Super AIT-2, B KOTOPOif eMKOCTE Kap-
TPHAJKA BHPacTeT B ABa pa3a — A0 1 TGairr (2,6 TO6afiT ¢ KoMopeccueii)
1pH cKopocTH ofiMeHa 60 MGaiit/c.

Texioaoro VXA paspaGoraan B xommaHuM Ecrix. CoraacHo VXA,
AAHHHE CYHTHIBAIOTCS ¥ 3alIUCHIBAKCTCA NaKeTaMH. [Tepep 3anickic HA
HOCHTEADL AAHHHEIE CTPOKH AAHHHX pasfmparoTca Ha HeDOALIIHe ga-
CTH, HAH TTAKeTH AQHHHX. EMKOCTE KapTPHAJKA AAH YCTPOICTB TPETHETO
nokoaeHna VXA-3 cocraBager 320 I'6aiiT (IpH anmapaTHOM CKATHH
AAHHEIX}, & CKOPOCTh YTEHHA -3AMMACH AOCTHraeT 24 MGatit/c. Ha prinke
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NpepAaTraeTcd TPU BHAA KAPTPHAK e, pasAHYAIomMXcd o eMKocTH: 80,
160 u 320 T6auT.

Texnoaorua LTO (Linear Tape Open) pearnayeT MHOTOKAHAABHYIO
CEPHAHTHHHYH) 3alHCh C BHICOKON MAOTHOCTEIO. Ha Gase Texuorormu
LTO cymectryeT ABa hopMaTa: Ultrium (MHTeHCHBHAA 3aMHCE) B Accelis
(MHTEHCHBHOE yTeHHEe). B KapTpuaAy BCTpalBaeTCA CIIeHAAbHEIH MO-
AYAE LTO-CM (LTO Cartridge Memory), copepiRamiiii SHeproHe3aBHcH-
MYIQ OaMSITh.

CoenmgpHKAIg MATHHTHEIX ACHT YeTBEpTOTO NToKoAeHHa LTO-4 mo-
3BOASIET, HAPHMED, YNTATEL ACHTH, 3aNHCaHHEIe Ha ycrpolictBax HP, Ha
ACHTOYHHIX HaromuTeArsx IBM, ofecneuwBaeT NpoH3BOAHUTEABHOCTE
160 MGaiT/c, 00A3AAET EMKOCTBIC KapTpHA-Ka 800 I'GaiT.

BHELWHWE YCTPOWCTBA XPAHEHWS
NHDOPMALIUM

3.8.1. Texnonorua LS-120

PemeHne npoGaeMH XpaHeHHd Pe3ePBHEIX KOIHI 1 ADXHEOB CBA34-
HO C CO3A3HMEM TAKHX Hakomurered, kak LS-120, SyQuest, Zip, Jaz,
MO, ORB u Ap. Bce mepeurcaeHHEE yCTpOLiCTRa HecorMecTHMEL ¢ FDD,
TNIOCKOABKY paGoTalT TOARKO CO CBOMMH AMCKaMH. Mcrarouenne co-
CTaBAsSIeT AMCKOBOA L5-120, KoTophH B COCTOAHHM YHUTATE, KpOMe
CBOHX AUCKET eMKOCTRIO 120 MGajiT, cTaHAAPTHHE AHCKETH @MKOCTRIO
1,44 MoGaiir.

Texnoaorua LS- 120 paspaborana rpynnoii npouasoprreaeti Compaq,
Imation, Matsushita, O.R. Technology ACKAIOYHTEABHO C LEABIO 3aMe-
HE OOBENHEX AHCKOBOAOB M'MOKHX aAHCKOB 1,44 MOailT 1 ocHoBaHa Ha
YHHKAAEHON ROMOHHANNH ONTHIECKOH H MArHWTHOM TEXHOAOTHI 3alH-
cH AaHHEIX. Ha moBepxHOCTH AHMCKeTES LS-120 HaHeceHEl BEICOKOTOY-
HHE OITHYECKHE AOPOXEH, ROTOPHE HE HECYT HHKAKOH [IOA€3HOH HH-
thopMallHH, H HCTIOAB3YIOTCA AA3ePHOH cAeAdITel CHCTEMOH AMCKOBOAA
AASl BEICOKOTOYHOTO NO3HIMORHPOBAHWA MArHHTHOM TOAOBKM Ha HYX-
HYI0 AOpOXKY. OTCIOAR H Ha3BaHKe Laser Servo (LS} — onTuvecKas CH-
creMa caexkeHHsA. ONTHYeCKHe TPEKM ¢ BRICOROH TOSHOCTEI0 HAHOCATCH
Ha AMCKETY Ha 3aBOAE, H He MOTYT OLITE CAY4AiHO CTepPThl HAH ITepe3a-
NrcaHH DOAR3OBaTeAeM. EcAM B NpHBOA, BecTaBAeHA pAucKeTa LS-120, To
AA3epHad CHCTEMA CAeIReHHA 00HApPY’KMBAeT HAANIHE ONTHIECKHX AQ-
POJKER Ha NOBEPXHOCTH AHCKA M O4eHb TOYHO TO3UIMOHHDYET FOAOBKY
AHMCKOBOAA Ha HYRHEIH Tpek. [lopo0Had cucTeMa CAEXKEeHHS ¢ BEICOKO-
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TOYHHM IO3ULUOHHUPOBAHUEM I03BOASIET HAMHOTO YBEAHYHTE OAOT-
HOCTE AOPOJReK Ha AncKe, Ha nopepxHocTn AMcKeTs LS-120 yMeniaetes
2 490 poporRer Ha AIOHM (V OORIHEIX AHcKeT 1,44 MGaiit HD — Bcero
135 popomek Ha AI0HM). TPeKH ¢ AAHHBIMH 3AONCHBAIOTCA OOBIMHEIM
MArHHMTHEIM CIIOCOGOM.

SuperDisk LS-120 apaseTca eAMHCTBEHHON TeXHOAOTHEMN AN BHeLl-
HHX HOCHTeAeil BHCOKOH eMKOCTH, TIO3BOARIONIeH YHTATE U 3alTHCHBATh
KAk ABCKeTH LS-120, Tak 1 oOkluHEe AUCKeTH 3,5" BHCOKOH ¥ ABotiHoH
MAQTHOCTH. 310 ofecniednpaeTca NpUMeHeHHEM CIIeIMAABHOMH ABYX3a-
30pHOM MArHHTHON roAOBKH. CKOPOCTE BpaljeHHs AMCKa YBeAHYeHA B
HECKOABKG pas, 9To Io3BoAdeT paboTaTh C AHCKeTaMM Ha GOABIIel CKo-
pocTH, yeM B COHTHOM AMCcKOBOAe. Ha AuckeTsl L5-120 c AazepHoli pa3-
MeTKoi ymemaerca 120 MGa#T AAHHEDX. AAS MACHUTHOH 3aIIHCH BHCO-
KO NAOTHOCTH ITOBEPXHOCTL 3THX AUCKET MOKPHEBACTCA [IO CRelHaAb-
HOM APYXCAOHHOH TEXHOAOTHH BHCOKOKOIPUETHBHEIM METAAAHYESCKHUM
cocTaBOM. MarHMTHEIA CAOH HAHOCHTCA Ha TOHKYIO 0,0025-A101iMOBYIO
MOAHITHACHOBYIO MTOAAOIKKY.

AucKeTH LS-120 BREIFAAAAT TaK e, KaK OOHUHEE, H HMEIOT OKOIIKO
3AIMUTH OT 3anHcH. CoBpeMeHHHEe MAaTepPHHCKHE IAATH MOAASPIKHBA-
FOT 3arpy3Ky c LS-120.

3.8.2. HakonuTenu Ha CMeHHbIX XECTKUX
AUCKax

CMEeHHBI® JKeCTKHE AHCKM HCITOALIVIOTC NPH HeOGXOAMMOCTH pa3-
MellleHHUA GoABBIHX OGHeMOB AAHHEIX HA MAAOrabapHTHHX HOCHTEANX.
Y CMeHHOrO BHHYECTepa NMePeHOCHHM ABASETCA He TOALKO HOCHTEAB
uHbOpMALIMH, HO ¥ BeCh AMCKOBOA, KOTOPH I BHHMMAaeTCs U3 CBOHX Ha-
npasaammux B xopnyce ITK. Yame Bcero ato IDE-pAMCKH, XKOTOpPEIE
YCTAHABAMBAIOTCA B KOPNYC KoMIEBICTepa. OCHOBHHMH (DYHKIIMAMH
CMEHHHIX HAKOTTHTeARH ABAFIOTCA: Pe3epBHOEe KOITHPOBAHIE BCeX AaH-
HEIX Ha JXeCTKOM ANCKe; YAAASHHS AAHHEY H NPUKAAAHEX NPOrpaMM ¢
FEeCTKOTO AHCKA; pacnpOCTPaHERHE AAHHEX; ACTICAHEHHe K JXeCTKOMY
AHCKY.

ZIP-naxonumeas (ZIP Drive) AA9 CMEHHEIX MArHUTHHRIX AMCKOB C
OYeHbL BEICOKOH IAOTHOCTRIO 3anucH pa3pafoTaH M BHIYCKaeTCd B
ocHOBHOM dHpMoit lomega, KOTopas AOMUHHPYeT Ha PEIHKE STOro BHAA
npoaYKIEH. 3dipexTHBHOCTh HaxonuTeaell ZIP onpeaeaserca BHCO-
KOH CRODOCTBIC BpaMieHMs U OpearoxeHHolt lomega TexHoioruefi,
OCHOBaHHON Ha a’popHHaMiueckoM 3dgexre BepHYAAM, B COOTBET-
CTBHU ¢ KOTOPHIM FHOKMI AHCK caM NPHTATHBAETCA K POAOBKE YTeHUA-
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3alMHCH, & He HA00OpOT, KaK 3T0 mMeeT Mecto B HXKMA, Pazauunnle
BApHAHTH KOHCTPYKIHH ZIP-AMCROBOAOB NPEAYCMATPHBAIOT BO3MOXK-
HOCTE HX UCIIOAL3OBAHNA BO BCTPORHHOM B HacToakHEe ITK papuanTe,
a TarkoKe B BHAE OTAEABHOI'0 GACKA, B TOM YWHCAE B MAAOTaGApPHTHOM MC-
MOAHEHWH AAS mepeHOoCHHX ITK {C aBTOHOMHEIM MCTOYHHKOM IHTaHHA
H 6ea Hero). HauGoabmee 4HcAo Mopeselt ZIP-ANCKOBOAOB DOCTABASET-
ca ¢ narepdeficama mate THHOB: EIDE, IDE, napasreAsHEIM, SCSI 1
USB. HanBoaee BHCOKOH IPOH3BOAHTEARHOCTEIO 0GAAASIOT AMCKOBO-
Al ¢ HETepdeficamm EIDE i SCSI. ITpuBoa, cTas craBAAPTHEIM A% TTK
Tuna Macintosh 1 MIMPOKO HCITOABIYETCA B I'pahHISCKHX CTAHIUAX.

ORB-Haxonumeahs Ha CMEHHEX AMCKAX, pa3paGoTaHHHIEE HA OCHOBE
mepeAoBoi TexHoAOTHH MR (Magnefo Resistive) cupmu Intel, B kage-
CTBe HOCHTeAS AAHHBIX MCTIOABIYETCA CMEHHEH AeCTKHI AMCK thopMa-
TOoM 3,3", 3aKAIONEHHHIA B KapTpuaiR. [locpeACTROM HCNOAB3IOBAHHA
TeXHOAOTHH MR (MArHHTOPE3INCTHBHHX TOAOBOK H 0COGOr0 MArHHTHO-
ro MaTepHaAa), a TaxRe NHGPOBOro CUrHAABHOIO NPOLeCCopa YARAOCh
CO3AATH HAKOMHTEAL HA CMEHHEX AMCKaX eMRoCThi0 2,2 ['GaliT co cko-
pocThio BpamieHnd 5 400 06/MIH H MAKCHMAAEHOI CKOPOCTEIO MepeAa-
un paHHEX 12,2 MBaitr/c. Hakonurean ORB paspaGoTadh Ha HECKOAB-
Kux nHrepodeiicax. Ha BHeITHNX AMCKOBOAAX PEaAH30BaH MHTepihetic
SCSI. Ha BHYTpeHHHUX UCTIOAR3yeTcd Kak SCSI-unrepgeiic, Tak u EIDE,
Kpome 3TOrO, KaK BHEWIHHE, TAK I BHYTPEHHHE AMCKOBOAR BHITYCKA-
1oTcd ¢ uHTepdeticom USB.

3.8.3. Flash-namaTtb

Flash-naMaTh (OT GRIA, BCTILINKA, KaAp) — 0cOBHIA BHA SHEProHes4a-
BHCHMoIt Mepe3anHCEIBAeMON MOAYIIpOBOAHHKOBOH naMATH. [lepsLie
obpaaiiu Flash-nmaMaTu 6s1a1 paspaboraHel B 1984 . uH)XeHepaMHi KOM-
nanum Toshiba.

OTOT BHA TAMATH He COASPKHT MEXaHHYECKHX 3AeMEeHTOB, ACITYCKA-
eT MHOTOKPAaTHOe H3MeHeHHe pasMentaeMolt nHdbopManuu 1 He Tpeby-
€T ACTIOAHWTEARHOH 3HePrun AAS XpaHeH!s,

Flash-maMaTek codyeraer B cefe cBONCTBA MaMATH ¢ NMPOHU3IBOALHOMN
BeIGopkoit (RAM) 1 nocTogHHOr0 3aIOMHHA0Iero yeTpoiictBa (ROM),
T. €, NO3BOAKET H3MEHATE HE(pOpManu:o, Kak RAM, i He TepsaeT HHGOP-
MALHEK) TPH CTRAIOTEHHH THTaHMA, Kak ROM. UudopMmalius, 3anucaH-
Had Ha Flash-mamaTs, MOKeT xpaHNTECH A0 100 AeT B AOITYCRaeT A0 1 MAH
OHKAOB Mepe’anucH.,

BrimyckaeTcs ABa OCHOBHHX THOa Flash-namaru:

& NOR (Not OR — acrpgeckoe HE-—HWAH) — paspaGorana
KoMnauuedl Intel B 19688 r.;
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= NAND (Not AND — aoruuecroe HE—MW) — pa3paborana
¥oMnanueit Toshiba » 1989 1.

NOR-namams oGecneunsaeT BO3MOKHOCTE OPOH3BOALHOTO YTEHHS-
3aNHCH AAHHEIX (BTIACGTE AD OTAGABHBEIX 5aiTToB) H OHICTROE CIHTEIBAHHE,
HO TIPH 3TOM OTHOCHTEARHO MepASHHHEe CXeMH JAITHCH M CTHpaHH. Kpo-
Me TOro, Takad IaMSTh HMEEeT ACBOABHO KPYIIHRIE HYEHKM (K RaXXAOH
HeoBXOANMO IMOARECTH KOHTAKT), YTO BHAEIBAET CAO/KHOCTH B H3rOTOB-
AGHHH H MIOBLILIEHHH MKOCTH. PaccunTana Ha xpaHeHHe KOAQ.

NAND-namams o6ecriednpaeT SAOYHHI AOCTYTI, GHICTPHE IPOLEAY-
PH CTHDaHHS M 3alHCH, ASNIEBH3HY M NPOCTOTY HapallHBaHHSA eMKO-
CTH MoayAeit, AanHEle Ha Flash-naMsrn NAND cunTHBatoTcqa noGacu-
Ho. PasMep epuHHYHOTNC BAOKA BapLUPYeTCa oT 256 GaitT Ao 256 KbafiT.
IpaKTHYeCKH BCe COBpeMeHHHEe MHKPOCXeMH T03BOAFIOT paboTaTh C
6AOKaMH pasHoOro pasMepa. baaropaps 6acuHoft oprannsanui Flash-
naMaT NAND oHa AellleBAe, ONTHMM3HPOBAHA AAS MACCOBHX OPHAO-
FKEHHH, ABARETCA CAMOH pacnpocTpaneHHo# (hopMoit.

B npocreiiiieM caydae opHa sueiika Flash-maMaTH copepxRuT opuH
6uT H MOXeT OBITE BHITOAHEHA KAK HAa QAHOM, TAaK H Ha ABYX IIOAEBRIX
TpaH3HcTOpax. CaM TPAaH3IHUCTOP BRAIOYAET B cefs CIIeNAARHYIO K-
TPHYECKH H30AMPOBAHHYEO 00AACTh, HAIHBAEMYIO ¢IIAQBAOLIMM 3a-
TBOPOM?, KaK TIOKa3aHo Ha pHC. 3,16, DToT TepMHH BOSHHK H3-3a TOrO,
UTO NOTEHIHAA 3TOM OBAACTH He ABAAETCSA CTAOMALHHEM, YTO [IO3BOASET
HAKANIAMBATh B Hell 3AEKTPDOHHL, T.e. 3apdp, 1 HMEHHO 3AeCh XPaHMTCS
nndopmanusa, Haawuue HAM OTCYTCTEHE 33apAAA KOANPYET OAMH OMT:
AOTHYeCKan 1 — 3apsapa HeT, AoTHIeCcKHi ( — ecTh. Brillie amAaBatolIie-
ro» HAXOAUTCA YTNIPABASFOIMUIA 3ATBOP, KOTOPEINA ABAAETCA HEOTHEMAE-
MOl YacCThI) IPH NpOUECcCe 3ANTACH-CTHPAHHSA AAHHEIX MaMsTH. IIpH
OPOTPaMMHPOBAHMN MERKAY HCTOKOM H CTOKOM, BCAEACTBHE BO3AEH-
CTBH# MOAOKUTEABHOTO TIOASI HA YIIPABASIONIEM 3aTBOpE CO3AQeTCs Ka-
HAA — MOTOK SAEKTPOHOB. HeKOTODEIe M3 3AEKTPOHOB GAATOAADSA HA-
ARYHIO OOARIIEH 3HEPTHH NPEOACAEBAIOT CAOH AMIASKTPHKA H IICTIAAA-
}OT Ha [IAABAKOIIME 33TBOD, TAE MOTYT XPAHHTBLA B TEUCHHE HECKOALKHX
AeT, Aad CTHpaHMA HHGopMAalHNA Ha YIPaBASIOUIME 3aTBOP MOAAETCSH
BHICOKOE OTPHIIATEALHOE HANPSJREHHE, H JASKTPOHH ¢ TIAABAIOero
3ATBOPA MEPLXOART (TYHHEAWPYIOT) Ha HCTOK.

Flash-maMaTe HallAa CBCe NPHMEHEHWE B CHUCTEMAX YNpaBAeHHS,
GYHKITHOHHDYIOIMMX B CAOSKHEX YCAOBMSX 3KCIIAYATAITHY, TAE HCIIOAD-
30BaHHE APYTHX HOCHTeAeH mH(pbopMAaI[UH HeBO3MOXHO. Hampumep, Ha
NMPOH3BOACTEBE, TPAHCIOPTE, E ABHALIMH H KOCMOHABTHRE. BmecTte ¢ Tem,
Flash-namMaTs adperrusea H B GRITOBOM HCMOAB30BAHHH. OHA BXOAHT
B COCTaB AIOG0ro KOMOEIOTEpa Kak MEKpocxeMa BIOS cucremuoi naa-
ThI, & TAXJKE B pasAHYHHe ycTpoiictea (CD-ROM, BHAROBAATITED, 3BY-
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Bricokoe HanmpsxeHHe ()
BricoRoe HanpsiKeHHe (+)

Puc. 3.16. A4enka Flash-namaTn Ha 6a3e nonesoro TpaHaucTopa. CocTos-
HWA COOTBETCTBYHOT:

a — noruyeckuia O [Tok co cTOKa Ha UCTOK OTCYTCTBYET), 6 — noruyeckan 1; 8 — CTpyk-
Typa

KOBYIO KapTy, MoAeM). SIM-KapTa COTOBEIX TeAe(OHOB TOXKE COAEPKMT
B ce6e Flash-mamaTs.
B ycTpoiicTBax MOpPTAaTHBHOM TeXHHKH IPHMEHSIOTCS CAEAYIOIHe
ocHoBHHIe TUME Flash-namstu:
& CompactFlash Card — cMeHHasi KapTa naMAaTH B IIH(POBLIe
¢oroannaparsel Canon;
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®» SmartMedia Card aaa KoMOakTHEIX Flash-niaeepor, nugpo-
BHX ($oToamapatoe Olimpus;

8 Multi Media Card pAad MOOHABHEIX TeaeOHOB OPOMU3BOA-
crea Siemens u Nokia i B kapManHmx T1K;

»  SecureDigital Card prs1 ayARO- M BUACOTEXHHKA, MOGHARHEIX
TeaeoHoB, WHpporux doroannmaparos, KapMaHHHX [TK;
B ycrpolicTteax cppM HF, Samsung 4 MHOTHX APYTHX IIPOH3-
BOAWATEAEH;

®» MemoryStick Card — nugpoBast TeXHHKa Sony,;

8 xD-Picture Card — nudposrie dotoannapate Olimpus/
Fujifilm.

IToMume 3Toro Flash-maMaTE BEIOYCKAETCA B BHAE TPAAMIIHOHHEIX
MOAYAEH — NAAT OCOEPATHBHOH NAMATH, KOTOPHE HCIOABIYIOTCA B aB-
TOOTBETUMFKAX, (paKCAX H APYTHX YCTPOHCTBaX, TPeOyOIMX XpaHeHNS,
MTHOBEHHOTO BOCIpon3BeAeHHd H Oydhepusarii noAyseHHoNH AHOp-
MAlfHH.

TTomMHMO BHEIIHEro BHAA Y 3THX CMEHHHX KapT MAaMATH eCTb DA
TIPMHONNHAABHEX OTAMYHA B CKOPOCTH 3aNHCH-ITEHWA, MAKCHMAAL-
HOH eMROCTH, SHepromoTpebieHHN. DKCOEPTHl CYHTAIOT, YTO OO COBO-
EKYIIHOCTH 3THX IAPAMETPOBR AMAHPYIOUlee IOAOKEHHE 3aHHMAOT
CompactFlash u SecureDigital Card.

IIuporoe pacnpocTpaHeHHe CPeaAH NMoab3opaTeaed ITK moayamas
USB-Flash. 3tot THO Flash-HakonmuTeaed nmoasraca B 2001 r. H pocTa-
TOYHO GEICTPO 3aB0EBAA NONYARPHOCTD, ARTHBHO BEITECHNB HAKOIIHTE-
AH Ha THOKHX MarHWTHEIX AMCKaxX, HOCKOABKY IPH MAARX rabapHTHEIX
pasMepax EMeeT GOABIIHII OObeM MAMATH, 0GAAAAET 3HATHTEABHO
GoABIIEH CKOPOCTRIO TepeAaYH AAHHEIX, OTAMYAETCA BRICOKOH HaAek-
HOCTBIO. AAd TOrO 9TOOEI MCIIOAB30BATL HAKOIHMTEAD, AOCTATOYHO €0
MOAKAKUHTE K USB-nmopry KoMneioTepa ¢ OC Windows.,

BHyTpH Kopmyca HAKOIUTEAA HAXOAWTCA KOHTpOAAep HHTephelca
USB u Flash-mamMath u, cofcTeeHHo, caMa MUKpocxeMa Flash-maMaTu.
K AOIOAHETEARHHM YCTPOMCTBAM OTHOCATCA pasweM neTepdeiica USB
AAA MIOAKAIOUEHHA K KOMIIBLIOTEPY, HHAHKATOP COCTOAHMA YCTPOHCTBa, 4
TAKXKe KOHACHCATOPH H Pe3HCTOPH!, 0OLepAuHMIONIe MUKPOCXeMhl Ha
mAaTe.

OCHOBHEIMH XapaKTEPHUCTHKAMM AAHHOIO THIA HAKOIWTeAeH, TAK
7K€ KaK H KapT NaMATH, ABAAI0TCA; THII USB muTepdeiica (1.1 uau 2.0);
CKOPOCTE YTeHHs ¥ 3aIIMCH AAHHLIX; YHCAO LMKAOB [I€pe3anHcH; BpeMsa
XpaHeHHA AAHHHIX; rabapHUTHEE pa3Mephl H Macca.

ITpr subope USB-Flash neaecoofpasHo opaeHTHPOBATHCA HA MOAY -
an Goarnmmx ofseMoB {1... 2 ['Gadtt 1 Soaee), ¢ uHTepeiicom USB 2.0,
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ofecneyHBAlOMMM BRICOKYIO CROPOCTh KONHpoBanus. [IpH HCIOAB3O-
BaHHN ¢ USB-Flash ypAHHHTEAR HAH pajBeTAHTEAd BO H3GeXaHHe mo-
TepH CKOPOCTH NepeAAdH AAHHEIX KEAATEARHO BHOHDATE CrellHPHKA-
muro USB 2.0,

AnpepaMl mMpoAATK HAa POCCHHCKOM pHIHKe aBAfioTcs1 USB-Flash
HPOHU3BOACTBa M3IBeCTHRIX KommaHmi: Transcend (cepusi Jet Flashj,
Kingston, A-data (koMnaxTHas cepHa Agenie), Canyon.

CABAYIOIMM 3ITANOM coBeplleHcTBOBaHHA USB-Flash sasasmorca
YHHBepCaAbHEE YCTPOWCTBa, IIHPOKC HCHOAL3YIOIMHE BO3MOXKHOCTH
Flash-naMAaTE KaK DOPTATHMBHOTO HOCHTeAs1 MH(ppoBoit uHpopMaliiy,
MP3-naeepul, ofecneYHBAIINE XpaHeHHe ayAHOHHGOPMAIMN B Ca-
MOM nenyaapHoM dopmaTe MP3, KoTOpEIE DOAHOCTEIO BRITeCHHAM CD-
BEePCHH.

KOHTPOJIbHbLIE BOMNPOCHI

1. Kakne BUALI HAKONMTENEW WHIHOPMAaLIMKM NPUMEHAIOTCA B COCTaBe

TEXHUMECKWX CPEACTE WHhopMaTsaLmK?

Kakve hmanyeckve NpoLecck NonoXeHks B OCHOBY 38MWCH U BOG-

NPoWaBERSHWA UHCHOPMALIMM Ha MarHWTHLIX HOCUTENsX ?

A3 Kakux OCHOBHLIX KOHCTPYKTWEHLIX 3AIEMEHTOB COCTOMT AUCKO-

BOA, ANA rUEKUX MBrHATHLIX AUCKDE M KaK OH (WHKLIMOHWPYeT?

Ha30BuTE OCHOBHLIE KOHCTPYKTMBHBIG 3NEMEHTbI HAKONWUTENA Ha

KECTKMX MAarHWUTHeIX auckax. OGLACHATE Mx (hyHKLMOHANbHOE Ha-

aHaYeHue.

Kakve 0CHOBHBIE XBPBKTEPWCTUKW Hen5X0nMMO NPUHUMBTE BO BHU-

MaHWE NP BLIGOPE HAKONWTENA HA XECTKOM MArHWTHOM UCKe?

MepevvcnUTe OCHOBHLIE 3Tankl npouecce maroToenenwn CO-

cKoB. Kak npon3eoauTca opraHiaauma AaHHex Ha CD-ROM?

Kak npowsBoauTcA 3anuce WHthopmauwu Ha auckex CO-WORM,

CD-A w CD-RW?

B 4sm ocHOBHOE NpevMyLLECTBO Hakonutanah DVO? Kek npovuaso-

AUTCA CHUTEIBEHWE WHhopMaumKn ¢ ayxcnoiHoro DVD-aucka?

Kak npou3B0aATCA 38NUCE M CHHTLIBEHWE MHCBOPMELMA C MBrHUTO-

ONTUHECKNX JIACKOB?

10. MNepewicnute 0GNECTY NPAMEHEHWA, NPEUMYLLIBCTEBA W HEROCTaTKK
HBKONWTENeH Ha MarHUTHOA NedTe.

11. Kak patoraet Flash-namars?

P O WP
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rMABA 4

YCTPOWNCTBA OTOBPAXXEHWS
NHOOPMALIN

MOHUTOPBI

K ycTpoficTBaM oToGpasreHNS NHGPOPMAOHH 0THOCITCA MOHHTODH,
a TaroKe YCTpONCTRa, OPHEHTHPOBAHHHE Ha pemreHHe MyABTHMEeAWi-
HHX HAHM Ipe3eHTALHOHHEIX 38AAT: YCTPOHCTBa OpMHPOBAHNA O0h-
eMHHX (CTepeocKOMMYecKHX) H306parkeHHH A MPOEKTOPEL

Monumop apaseTca o6a3aTeABHHM AaeMenToM TTK, mpeaHasHaveH-
HEIM AASl BHIBOAA Ha 3KpaH TeKcToBo#H M rpadudeckoii HHGpOopMaam.
CoOTBETCTBEHHO MOHHTOD MOKET paboTaThk B ABYX PeXNMax: TERCTOo-
BoM U rpadHYeckoM. B mexcmoBom pexiime 3KpaH pasbHBaeTcsd Ha 3Ha-
KOMECTA, Ha Ka’KACE H3 KOTOPEIX BEIBOAMTCA OAMH M3 256 CHMBOAOB Ta-
OAMOH craspapTa ASCIIL B rpagudeckom pextiMe Ha S5KpaH BEIBOASTCI
H300pa’KeHHA IO NNHKCEAAM.

THNH coBpeMeHHHX MOHHTODOB OTAMYAIOTCS GOABIIMM pasHoobpa-
sHem. TTo npuuoUmy ASHCTBAA BCe MOEHTOPH pAaf [TK MOXRO noapas-
ABAHTH Ha pABe GOABIINE rPYIIHL:

= HA OCHOBE 3JINSKTPOHHO-AydeBoll TpyOkm (JAT) — CRT
(Cathode-Ray Tube), Ha3nIBaeMOi KMHECKOTIOM;

s M[AOCKOHAHeARHHE, BHIIOAHEHHBIe B OOABLIMHCTBE CBOEM Ha
OCHOBE JKMAKMX KpucTaarop — LCD (Liguid-Crystal Display).

4.1.1. MoHnTops! Ha ocsose 3T

HcnoarsyeMas B 3TOM THIIE MOHHTOPOB TeXHOAOTHA GHIAA paspabo-
TaHa HeMe[KHM yieHuM PepannanpoM BpayaomM B 1897 1. aaa HaMepe-
HU OePEeMEHHOTO TOKAa, T. €. AAL OCITHAAOTpaga.

Koncrpykuua JAT-MOHHTOpPA HPeACTABAdET coOOM CTERASHHYIO

TPYOKY, BHYTPH KOTOPOH HaXOAMTCS BaKyyM (pHC. 4.1). C ¢porTarrHOR
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Monraxsbie XomyT OTKIoHAI0IAA CHCTEMa

KpeTUieHHs
// DNeKTPOHHAN ITyIIKA
p ,// TopnosuHa TpyGKH
/ e
 Karyuixa otkioHeHus
IO BEPTHKAH
JliomuHO- y — DeppuToBsiil cepaEHHHK
Goproe i T
TOKPBITHE . Katyuika oTKIOHeHHA
“._T10 FOPH3OHTaH
. ) “._Tenesas macka
Crexio " BHYTpeHHMH MarHMTHBIH

Puc. 4.1. KoHctpyktueHas cxema 3/1T-moHWTOpa

CTOPOHEI BHYTPEHHSS YaCTh CTEKAA TPYOKHM MOKPHITa AIOMHHOGOPOM.
B KauecTBe AFOMHHOGOPOB AAs IBeTHRIX DAT HCIIOAB3YIOTCS AOBOALHO
CAOXKHEIE COCTaBHl HA OCHOBE PeAKO3eMeABHBIX METAaAAOB — MTTDHA,
3pbus u Ap. AToMHHO(OpP — 3TO BelleCTBO, KOTOPOe HCITYCKaeT CBeT
npu GoMGapAMPOBKE €ro 3apsyKeHHBIMH YacTHLIAaMH. AASl CO3AQHMA
usobpakeHus B DAT-MOHMTOpe MCIOAB3YeTCSI 3A€KTPOHHas ITylIKa,
KOTOpas HCIOyCKaeT MOTOK 3AEKTPOHOB CKBO3b METAAAMYECKYIO MacKy
HAM pelIeTKy Ha BHYTPEHHIOI MOBEPXHOCTh CTEKASHHOIO 3KpaHa Mo-
HHMTOpPA, KOTOpasi NOKPHITa Pa3sHOlBETHRIMH AFOMHHOMOPHEIMH TOYKa-
MH. DAeKTPOHH NIONAaAAIOT Ha AIOMHHOMOPHEIH CAOH, TOCAE Yero 3Hep-
rUsi SAEKTPOHOB Npeobpa3syeTcs B CBET, T. €. IOTOK SIAEKTPOHOB 3aCTaB-
ASIeT TOYKM AIOMHMHO(OpPa CBETHTBCA. OTH CBETHALIUECS TOYKH
AtoMuHOGopa dhopMHpPYIOT H306pa)KeHHe Ha MOHUTOpe. Kak mpaBHAo,
B 11BeTHOM DAT-MOHHUTOpE MCIOAB3YIOTCS TPH SAEKTPOHHEIE ITYIIKH, B
OTAMYME OT OAHOH MYLIKH, IPMMEHSIeMOH B MOHOXPOMHBIX MOHHTOPAX.

Ha myTn nmyyka 3A€KTPOHOB OOBIYHO HAXOAATCSI AOTIOAHMTEABHEIE
3AEKTPOABI: MOAYASITODP, PETYAHPYIOIIMH MHTEHCHBHOCTE Iy4Ka JAeK-
TPOHOB ¥ CBSI3aHHYIO C HeH SIDKOCTh M300pakKeHUs; (pOKyCHpyrOmui
3AEKTPOA, ONPEACASIONIHHA pa3Mep CBETOBOrO NATHA; Pa3MelleHHbIe Ha
ocHoBaHHUH DAT KaTyIIKH OTKAOHSIONIEH CHUCTeMBl, KOTOphle H3MeHs-
IOT HallpaBA€HHe ITydKa. Aro6oe TeKCToBOe HAM rpaduyeckoe u3obpa-
JKeHHe Ha SKpaHe MOHHTOPA COCTOMT U3 MHOJKeCTBd AMCKPETHRIX TOYeK
AIOMHHOGOPA, Ha3bIBAEMBEIX NUKCEAGMU U MPEACTABASIONIMX cOO0H MU-
HHMAaABLHEIN S9AeMeHT H300pakeHus-pacTpa.

QopMHpOBaHHE PacTpa B MOHHTOPE MPOU3BOAMTCS C IOMOIIBIO CIie-
IIMAABHBIX CHTHAAOB, ITOCTYNAIOLIHX Ha OTKAOHSIOUIYIO cHcTeMy. 1o
AeHCTBHEM 3THX CHTHAAOB ITIPOM3BOAMTCS CKAHHPOBaHHE AyYa IO IIO-
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Puc. 4.2, PopMIpoBaHWS PACTPA HA MPAHE MOHKUTORA

BePXHOCTH 5KpaHa IO 3ursarooGpasHol TpaeKTopUH OT AeBOTO BepX-
Hero yraa A0 MPaBoro HHKHEro, KaK MOKa3aHo Ha PHC, 4.2, X0A Ay4a o
FOPH3CHTAAR OCYIIECTBAASTCH CHIHAAOM CTPOYHOI (POPH30OHTAABHOLT)
Pa3sBepPTKH, a MO BePTHKAAM — KaAPOBOH (BepPTHKAALHOMN) pa3BepTKH.
[epeBoA Ayua W3 KpaiiHei! Tpagoli TOYKH CTPOKH B KpalHIOO ACBYIO
TOUKY CACAYIOlelf cTPOKH (00OpaTHRIL X0OA AYYA 10 FOPH3OHTAAH) M M3
KpaiHel NMpaBOi MO3NIAH MOCAEAHEH CTPOKH 3KpaHa B KpalHIoW Ae-
BYIO IO3UHHIO NepBoit cTpoXH (o6paTHHI XOA AYYa 110 BePTHXAAN) IIpO-
H3BOAATCA MOCPEACTEOM CIEIHAABHBIX CUTHAAOB O0paTHOrC X0Aa. Mo-
HHTOPH TAKOTC THOA HA3HBAIOTCA PACMPOBLIMU. IACKTPOHHEIA AYY B
3TOM CAYYae ePHOANYECKH CKAHHPYET 3KpaH, 00pazyd Ha HeM GAH3KO
pacnoAOKEHHEE CTPOKH pasBepTKH. [To Mepe ABIDKeHH Ay4da 10 CTPO-
KaM BHAEOCHTHAA, IOAABAEMEI HA MOAYASITOD, H3MEHSeT SPKOCTh CBe-
TOBOI'C MATHA M 00pa3yeT BUAMMOCE HA SEpaHe H3o6paxenne. Pa3pema-
omas cCoocofHOCTE MOHHTOPA OMPEASASIETCH THCAOM JAE€MEHTOB M30-
GpaxkeHNd, KOTOPEIE OH CNOCOGEH BOCIPON3BOARTE IO MOPH30OHTAAN H
BepPTHKAAH, HanpraMep 1024 x 768 narceaos.

B oTAHMHE OT TeAEBH30pDA, TAE BUACOCHTHAA, YIIPABASIIONIHA IPKO-
CTRIC SASKTPOHHOTO ITYYKa, SBASICTCH aHAAOTOBEIM, B MoHiTopax I'TK uc-
MCAB3YIOTCA KaK aHaAOTOBEIE, TaK H [H(GPOBLIE BHASOCHTHAARL. B cBA3H
C 3THM MOHHTOPH AAd TTK OpHHATO DOAPA3ASASITE HA QHAAOIOBHIE H
aupposrie, [lepermMe yerpolicTeaMy orobpaxenns uagopManun [TK
OBIAM LIHDPOBLIE MOHHTOPHI.

B guchposmx MORUMOPAX YOPAaBACHHE OCYIECTBASETCH ABOHYHEIMH
CHTHAAAMH, KOTOPHE HMEeIOT TOALKO ABA 3HA9EHH: AOTHIeCKas | i Ao-
rageckii 0 (¢pa» U «HeT»). YPOBHIO AOTHYECKOH eAHHHITH COOTBET-
CTBYET HAlIpsUKeHHe OKOAD 5 B, YPOBHIO AOTHYECKOTO HYASL — He Goace
0,5 B. [TocKOABKY Te e YPOBHH ¢ 1» H «(» HCIIOARZYIOTCA B IIMPOKO pac-
TPOCTPAHEHHOM CTaHAAPTHOM CEPHHA MHKpOCXEM Ha OCHOBE TPaH3HC-
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TOpHO-TpaH3ucTopHoil aoruxu {TTL — Transistor Transistor Logic —
TPAH3HUCTOPHO-TPAH3IHCTOPHAR AOTHMKA), THQPOBHE MOHMTODEI HA3H-
BalT TIL-MOHHTOpAMH.

IMepprie TTL-MOHHTOPH GHAH MOHOXPOMHHKMH, BIICCAEACTBHH TOA-
BHANCE LBETHHEe. B MOHOXPOMHEX IH(MPOBHX MOHHTOPAX TOYKM Ha
SEKPaHe MOT'YT GRITE TOABKO CEETAEIMH HAH TEMHLIMH, Pa3AHIAACE APKO-
CThIC. JAEKTPOHHO-AyI€Bas TPyORa MOHOXPOMHOIO MOHHTOpa HMEET
TOABKO OAHY JACKTPOHHYE) OYIIKY; OHA MeHbIIe rBeTHRX JAT, Gaaro-
AApS 2eMy MOHOXDOMHEIE MOHHTOPH KOMIIAKTHEE H ACTYE ADYTHX.

B ruHecKome yBemHONO YuPpoBOre MOHRUMOPA COAESPARATCH TPH
3AeKTDOHHKE NYLIKH: AAf KpacHero (Red), 3eaeHoro (Green) u CHHero
(Blue} upeToB C paj’AeARHEM yOpaBAeHHeM, IO3TOMY €ro HA3SRIBAIOT
RGB-MoHUTOpPOM.

Liudgposue RGB-MOHUTOPH NOAASPHMBAIOT H MOHOXPOMHEIA pe-
ZxuM paboThl ¢ oToOpaXkeHneM Ao 16 rpapanii ceporo OepeTa.

ARGAOTOBbIE MOHUMODM!, TAK JKe KaK U [H(pPOBHe, OHIBAIOT [[BETHERI-
MM ¥ MOHOXPOMHEIMH, I[PH ITOM I[BETHOH MOHHMTOP MOXeT paloTaTh B
MOHOXPOMHOM pesKHUMe.

ThaBHasA DpHYHHA NEePeX0Ad K AHAAOTOBOMY BHASOCHTHAAY COCTOHT
B OTPAHWYEHHOCTH MAAMTPH LBETOB LH{POBOTO MOHMTOPA. AHAAOTO-
BEIH BHAEOCHTHAA, PETYARDYIOIHI HHTEHCHBHOCTE IY9IKA 3AEKTDOHOB,
MOJEET NPHHHMMATL AIDDOe 3HaveHMe B AManaaoHe ot 0 po 0,7 B, To-
CKOABKY 3THX 3Ha9eHHI1 6@CKOHeIHO MHOTO, HAAHTPA aHAAOTDBOTO MO-
HUTOpa He OorpaHmyeHa. OQAHAKD BHASOAAANTED MOMKeT obecHevddTh
TOABKO KOHEYHOE YHCAO FPaAaIfHY YPOBHS BUACOCHTHAAA, YTO B HTOTE
OrpPaHHYHBAET NAAMTDY BCell BHACOCHUCTEMEL B IEAOM.

AAd MOHMMAHUSA NPUARUNA (POPMUDCBAHUA PACIPA YBMHbIX MOHU-
MOPCB CABAYET NDEACTABAATEL MEXaHH2M I[BETOBOIO 3peHusa. Crer —
3TO 3AeKTPOMarHHTHEIE KoAeDaHUA B ONPEASACHHOM AHAIIA30HE AAHH
BOAH. UeroBeuecKHIt rra3 cmocoGeH Pa3AWYATE I[BETA, COOTBETCTBYIO-
LHe PasAHYHLIM GOAACTAM CHGKTPA BEHAMMOTC HAAYICHH A, KOTOPEDE 3a-
HHUMAEeT AHIIE HEe3HAIMTEABHYIO0 YacTk O0INero Cnexrpa 3AeKTpoMar-
HUTHEIX KoaeGaHui B AxanasoHe AAHMH BoAH oT 0,4 A0 0,75 M.

COBOKYIIHOE H3AYYCHME AAHMH BOAH BCETO BHAHMOTO AManaacHa BOC-
MPUHUMAETCA TAA30M KaK GeAnnil cheT. TAas YeaOBeKa NMeeT peljeiTo-
PH TPEX THIIOB, OTBETCTBEHHHE 33 EOCOPHATHE [1BETA H PA3AHYAIOIIHE-
csl cBOeH YyBCTBHTEABHOCTHIO K 3ACKIPOMAarHUTHHM KoADAHRAM Pa3-
APIHHX ABRH BOAH. OAHH N3 HUX PearMpyoT Ha (PHOACTOBO-CHHMIA,
APyTHEe — Ha 3eAeHEIN, TPeTHH — Ha OpaHReBO-KpacHHH iBeT. Ecau Ha
PEeuenTOPH CBET He HOMAAAET, TAA3 YEAOBEKA BOCIPHHHMAET YePHRIA
useT. EcAl Bce penenTOpH OCBEIAIOTCA OAHHAKOBO, YGAOBEK BHAUT ce-
priit BAn Geantit nper. TIpH ocBemeHNH 00'BEKTa 9aCTh CBETa OTPAMKAET-
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Csl OT HErO, & 9aCTH NoTAouiaeTca. [TAOTHOCTE IBETA ONPEASATETCA KO-
AWYECTBOM MOTACHIEHHOTC OOLEKTOM CBEeTa B AGHHOM CHEeKTPAABHOM
AHanazone. YeM IACTHEe I[BETOEOM CAOMN, TEM MEHBINE CBETA OTPAXKAST-
CA H, KaK CAGACTBHE, HoAee TEMHEIM NOAYYAETCS OTTEHOK IBETa (TOH).

PuanoroTHIECKHE OCOOEHHOCTH IIBETOBOID 3PEHHA MCCABAOBAAHCE
M. B. AomoHocoBHIM. B ocHoRy paapafoTaHHOR UM TeOpHH IBETOBOTO
3pEeHHA IJOACKEH SKCHEPHMEHTAABHCO YCTAHOBAGHHEINH (haKT, MTO BCE
[BEeTa MOTYT OLITE NOAYYEHH IYTEeM CAOXKEHHS TPeX CBETOBHX NOTOKGB
C BHICOKO#1 HACEII€HHOCTRIO, HATPAMEDP KPacHOro, 3eASHOTO H CHHETO,
HA3WBaeMEX OCHOBHEIMH, HAM NepPBHUYHE M.

Q6HYHO CBETOBOE MAAYICHUE BOIGYRKAACT BCe PENenTOpH YeAOBe-
4eCKOrQ TAa3a OAHOBPEMEHHO. 3PUTEALHLI ATIDAPAT YeAOBCKA AHAAH-
3HPYET CBET, OIIPEASASA B HEM OTHOCHTEABHOR COAEPRAHHE Pa3AHIHEIX
M3AYYEHHIA, 4 3aTeM B MO3TY OPOHCXOAMT HX CHHTE3 B €AHHEI [IBET.

Braropaps 3aMedaTeABHOMY CBOHCTBY Thala — TpPEXKOMIIO-
HEeHTHOCTH OBETHOTrO BOCIPHATHA — YEAOBEK MOJKET pa3-
AWMYAThH AI0GOMH M3 LIBETOBEIX OTTEHKOB: AOCTATOYHO HH(POPMATIHH TOAE-
KO O KOAHYECTBEHHOM COCTHOIDEHHH HHTEHCHBHOCTEH TpeX OCHOBHEIX
LBETOB, IO3TOMY HeT HeOGXOAMMOCTH B HENOCPEACTBEHHOH nepepade
Bcex uBeroB. TakmuM o6pasoM, GAaaroaapda HHIHOAOIHYECKHM 0CO0eH-
HOCTAM IIBETOBOrO 3peHNs, 3HaYMTEARHO COKpamaercd 0oseM HHGop-
MalHH O IBETE H YTPOULIAITCA MHOTAE TEXHOAOTHYECKHE pelneHHSd,
CBA3aHHEIE C perHcTpanueii B 06pafioTrolt BeTHRIX HacOpaskeHUH.

Euie 0AHHM BaKHHM CBOHCTBOM [BETOBOTD 3PEHNA ABAAETCS I p O-
CTPAaHCTBeHHOE yCpepAHeHHe I BeTa, KOTOpoe 3aKAIYaeTes
B TOM, YTO €CAM Ha OBETHOM M306pasKeHAN HMEIOTCA BAN3KO PacIoAo-
JR€HHBIE IIBETHRIE AETAAH, TO C GOABILOrC PACCTOSHHA IIBETa OTASABHEIX
AETaAeH HepasArIHMElL. Boe GAHIKO pacmOAOKEHHEIE IBETHHE AETAAH
GyAYT BRITASASTH OKpAlleHHEIMH B OAMH OBeT. Bararopapsa atomy ceoii-
CTEY 3peHHA B 3A€KTPOHHO-AyueBoll TpyOke MoHUTOpa GOpPMUpYeTCH
IBET OAHOTO PAEMEHTA NI00PaXKeHH H3 TPeX IBETOR PaCNOAOKEHHBIX
PAACM ATOMMHOGOPHEIX 3epeH,

YKasaHHEIe CBOHCTEA [[EETOBOrO 3PEHNA HCIIOAL3OBAHH NIPH Paspa-
GoTke npuHUuDa AelicTeia OAT nBeTHore MoHHTOpa. B 3AeKTpOHHO-
AydeBoit TpyOKe IBETHOro MOHUTOPA PACHOAOKEHH TPH 3AEKIPOHHEE
IIyIIKH C He3aBHCHUMBIMH CXeMAMH YIPABA€HH, 4 HA BHYTPEHHIOIO [O-
BePXHOCTE SKpaHa HAHECEH AIOMHHOG 0D TpeX OCHOBHHX OBETOB: Kpac-
HOT0, CHHETO M 3€A€HOr0,

Ha puc. 4.3 opeacTaBaeHa cxeMa o0pa3oBaHMA [BETOB HA SKpaHe
MOHHTODA. JAGKTPOHHBIH Ay4 Ka’KAOH DYIIKH B036Y>KAAET TOYKH AlO-
MHHOPOPE, M OHHM HAYMHAIOT CBETHTLCS. TOUKH CBETATCH NO-PA3HOMY H
NIPEACTARAAICT COGO0MH MO3aiHOe HA00paKeHHe C Ype3BRMaHHO MaALI-
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Puc. 4.3. Cxema 06pasoBaHuA LIBETOB Ha 3KpaHe MoHWTOopa

MM pasMepaMH KaKAOTO 3AeMeHTa. IHTeHCHBHOCTh CBeYeHUS KaXKAOH
TOYKH 3aBHCHUT OT YNIPABASIOLIEro CHrHaAd IAeKTPOHHOH IMy1IKH. B ye-
AOBEYEeCKOM I'Aa3y TOYKH C TPeM$s OCHOBHBIMH I[BETaMH IlepeceKaroTcs
¥ HaKABARIBAIOTCA APYT Ha Apyra. Mi3MeHeHHeM COOTHOLIEeHHS MHTEeH-
CHBHOCTEH TOYEK TPeX OCHOBHEIX I[BETOB ITOAYYalOT TpeOyeMuIi oTTe-
HOK HAa 3KpaHe MOHHTOPA. AAs TOro 4To6h! KajKAas MyLIKa HalpaBAsAd
TIOTOK 3A€KTPOHOB TOABKO Ha ISITHa AFOMHHO(OPa COOTBETCTBYIOLIEro
I[BETa, B KAJKAOM I[BETHOM KHHECKOIle HMeeTCs CIlel[UaAbHas LBeTOAe-
AHMTEAbHast Macka.

B 3aBHCHMMOCTH OT PACIIOAOKEHHUS SIACKTPOHHEIX ITyILIIeK U KOHCTPYK-
IIMH IBETOACAMTEABHOM MacKH (puc. 4.4) pasanyaior AT ueTHIpex TH-
TIOB:

m IAT ¢ meneBoil mackoti (Shadow Mask) (puc. 4.4, a) naubo-
Aee pacnpocTpaHeHbl B OOABIIHHCTBE MOHHTOPOB, IPOM3-
BopuMeix LG, Samsung, Viewsonic, Hitachi, Belinea,
Panasonic, Daewoo, Nokia;

s IAT c yayuwenHoll meHeBoll mackoli (EDP — Enhenced Dot
Pitch) (puc. 4.4, 6);

m  39AT co weaeBoll mackol (Slot Mask) (puc. 4.4, B), B KOTOpOH
AIOMHHO(OPHEIE SAeMEeHTH! PAaCIIOAOKEHE! B BEDTHKAABHBIX
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AYeiikax, a MACKa CAGAQHA M3 BEPTUKAABHEYX ARHHIL, BepTH-
KAABHHEE IOAOCH Pa3’AEAEHK Ha A4eiikH, COAEpIKamue rpy-
ME U3 TpeX AIOMMHOMOPHEIX JASMEHTOR TpPeX OCHOBHEIX
IBETOB. JTOT THI MacKH nmpuMeHserca dupmamu NEC n
Panasonic;

s DAT ¢ anepmyproll pewiemxoli H3 BePTHKAABHEX AHHUN
{Aperture Grill} (puc. 4.4, r). BMecro Touek ¢ AloMHEHoGgOP-
HHMH 3A€MEeHTaMH TPeX OCHOBHHX I[BETOR AlePTYPHAadA pe-
IIeTKA COAEPXUT CEePHIO HHTeH, COCTOAINMX M3 AIOMHHO-
(POpHHX 3A€MEHTOB, BRICTPOSHHEX B BHAE BEPTHKAABHEIX
IOAOC TPEX OCHOBHHIX LBeTOB. I1o 3Tol TEXHOAOTHH MPOH3-
BOAATCH TPYOERM Sony 1 Mitsubishi.

KOHCTPYKTHBHO TeHeBasg MAacCKa NpeAcTapaser coboll MeTasaude-
CEYH0 TIAACTHHY H3 CTIeHAARHOrO MATePHaAa, HHBAPA, C CHCTEMOH OT-
BepCTHH, COOTEETCTBYIOIMX TOIKAM AOMHHOGOpa, HaHeCEHHEIM Ha
BHYTPHHIOI NOBEPXHOCTE KHHecKona, TeMnepaTypHas crabuanzanna
dropME TeHeBOM MAcKH pH ee SoMGapAHPORKE SASKTPOHHEIM ITYYROM
obecneunBaeTcd MAaARM 3HaYeHMeM XKoodhdHIHeHTa AMHeHHOTO pac-
IIHpEeHNs HHBAPA. AlepTypHad pellleTRa o5pazoBaHa CHCTEMOI meael,
BLHIOAHSIOIIMX TY JKe (DYHKIIIO, YTC H OTEEPCTHA B TeHeBOKH Macke,

O6a Tuna TpyGOK (c TeHeBOH MACcKOH H aneprypHOH pemeTKoi)
HMEIOT CBOH NpeHMyIecTha B 00AACTH DpuMeHeHUsd. Tpy6Ky ¢ TeHe-
BOH MacKoM AQIOT GOA€e TOYHOE H AETAAUZHPOBAHHOE H3oOpakeHHe,
MOCKCABKY CBET MPOXOAMT Yepes OTBEPCTHR B MACKe ¢ YeTKUMI Kpaf-
Mu. [TozToMy MOHETOPH ¢ TakKuMH 3AT pekoMeHAYeTCA HCIOAR30BATE
OPH HHTEHCUBHON H AAMTEALHOH pafoTe € TEKCTAMHM H MEAKMMH 3Ae-

R HEE

r

Puc. 4.4. Tvune! uBaTopenuTaNbHbX Macek 3NT:

a — 3T ¢ TeHeBol Mackoi; 6 — 3T ¢ ynyuweHHON TeHeBoR Mackow; B — AT ¢ we-
nesoi mackol; r— 3T ¢ enepTypHoi petlaTKOR
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MeHTaMH rpadHEn. TpyOKM ¢ aneprypHOl pemeTkol nMeloT Goaee
AXKYPHYIO MacKy, OHH MeHbIIe 3aCAOHAIOT 3KpaH H NO3BOARIOT TOAY-
THTDL GOAEE APKOE, KOHTPAacTHOE H300paKeHNe B HaCHIIIeHHHX 1[BETAX.,
MOHHTODEE ¢ TAKHMH TPYOKaM1 XOPGINO IMTOAXOAAT AASL HACTOARHEIX M3-
AGTEABCKMX CHCTEM M APYTHX MPHAOREHHH, OPHEHTHPORaHHEIX Ha pa-
60Ty C UBETHHMH H300paKeHHAM.

MUHHMAAEHOS PACCTOAHHE MERAY AIOMHHOPOPHEIMH 3AEMEHTaMH
OAMHAKOBOrO UBETA B TEHEBRIX MAacKax Ha3mpaerca Dot Pitch (mar
TOYKH} H ABAHCTCA MHACKCOM KavecTBa H3oOpaxennd. llar toarn
OOEITHO H3MEPAETCH B MHAAMMETPAX. eM MeHbINE 3HaTeHHe ITara TO4-
KH, TEM BHIIIle Ka4eCTBC BOCIPOM3BOAMMOrO HA MOHMTOpe M3olpaxe-
Huda. CpepHee DACCTOSHHE MEXAY TOTRAMH AIOMHUHOGOPA HA3LIBASTCA
depHOM. ¥ pasAHYHEX Moaerell MOHHTODPOEB AAHHHI TapaMeTp HMe-
et 3HavyeHne ot 0,2 Ao 0,28 M. B 3AT c aneprypHO# penreTRoM cpeaHee
paccTosHNe MeXAY MMoAOCaMH HasnBaeTed Strip Pitch (mar noAocHI)
H A3MepAeTCd B MEAANMETpax. YeM MeHBID® BeAHIHHA IIara NOACCH,
TeM BHIIe Ka4YecTBO H300paskeHNd Ha MOHHTOPE.

TToMMMO AEKTPOHHO-AYICBOH TPYGKA MOHHTOD COACP’XHT YIIDAaB-
ASIOIYIO AEKTPOHHKY, KoTopas obpabaTrIRaeT CUTHAA, TOCTYIAKOM M
HampAMY1o OT BHACOKAPTH ITK. 3Ta 3AeKTPOHUKA AOAJKHA OITHMH3IN-
PCBATH YCHACHHE CHTHAAA H YITPABAATE PaGoTON 3ACKTPOHHEIX TyIIIEK.

BRIBEASHHOE HA SKPaH MOHUTOPa H300paReHNe BRIAAANT CTAGHAL-
HBEIM, XOTS Ha CAaMOM AEA€ TAKOBHIM He ABANETCA. ABMXKeHHe CaMoro
AYYa NPOHCXOART HACTOABKO OBICTPO, YTO TAd3 HE B COCTOSIHHH €r0 3a-
MeTHTh. CYHTAETCH, YTO MEPLAHHE CTAHOBHUTCA OPAKTHYECKH He3aMeT-
HEIM MpH YaCTOTE MOBTOPEHHA KAAPUE (IPOXOAOE AYUa 110 BCeM JASMEH-
TaMm n306pakeHNnd) NPpHMEPHO 75 Pa3 B CEKYHAY.

DAT-MOHHTOPH MMEIOT CACAYIOIGHE OCHOBHBIE XAPAKMEPUCINUKY.

Auaronaat 3xXpana MORUZMOPa — DACCTOAHHE MEKAY ACBHM HHK-
HHM H IIPABRIM BEPXHUM YTAOM 3KpaHa, HaMepseMoe B AlofiMax. B xage-
CTBe cTaHAapTa Aaf [TK BHASAMANCE MOHHTODH C AMArOHAARIO 17, aTO
npuMepHo cooTBeTcTBYeT 40... 43 cM AHaroHaAU BHAMMOIT o6AacTH, AAq
NnpogeCCHOHAARHOH PABoThH ¢ HACTOABHHMH H3AGTEABCKHMHE CHCTEMA-
M {HHUC) u cucreMaMH aBTOMATH3HPOBAHHOTO NPOEKTHPOBaHMA
(CATIP) Ay4ire HCIOAB3OBATE MOHUTOP opMaToM 19" uan 21°,

PasMep 3epHaA 3KParRA CNPEAEAReT PACCTOAHHE MeXAY GaMKaim-
MH OTBePCTHAMH B UBETOACAHTEABHOH MAacCKe HCIIOALIYEMOIO THIA.
Paccrosane MexXAy OTBEPCTHAMM MACKH H3MEpSAeTCd B MEAAMMETpAax.
YeM MeHENIE PACCTOAHHE MEAKAY OTBEPCTHAMH B TEHeBOR MACKe H YeM
Goasle ITHX OTBEPCTHH, TEM BHIE KaYeCTBO M300paReHHs. AyliHe
MOHHUTOPH HMeloT 3epHo 0,24 MM, pocTuras 0,21 MM y caMuX AOpOTO-
CTOALIHX MOAEALH.
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Pazpewaionian cROCOGHOCIL MCHUTOPA OIPEAGAAETCA KOANYECTBOM
3AEMEHTOB H206paskeHHs, KOTOPhIE OH CNIoCo0GeH BOCTPOH3BOAMTE IO
FOPH3OHTAAH M BePTHKAAH, AHAAOTORHE MOHHMTOPAI AOAKHE ofece-
YHBaTh paspelneHue He MeHee 1024 x 768. MOHRTODH € AMAroHaARIG
sKpaHa 21" u 24" nopAePAKUBAIOT paspelneHue Ao 1600 x | 200 u pume,

Tun 3AeXmpoRRa-AyeeBoll IRPYOKU CAGAYET IPHHIMATE BC EHHMaHHe
opu PHGOpe MOHHTOpa. Hauboaee NMPEATIOMTHTEALHE TAKUE THIEI KU-
Heckonos, Kak Black Trinitron, Black Matrix mau Black Planar, MonuTo-
PH 3THX THIIOB UMeIOT 0coGoe AtoMHHOGOPHOE IOKPHITHE.

Hompebareman MORROCINE MORUMOD( YRA3HBAETCH B €I0 TeXHWYe-
CKMX XapaKTepHCTHKAX.

Moxprmusn Ixpana HeOOGXOAMME A TPUAAHHA eMY aHTHOARKOBRIX
M aHTHCTATHYeCKHX CBOMCTE, YTOGH He YTOMAATE rAa3a HaGArOAEHUEM
OTpaXKeHHEIX 0fBherkroB. HanGoaee monmyaspeH cnocol HaHeCeHHA
KBapleBoro aHTHOAMKOBOTO NOKPHTHHA, PACCEHBAIOMEro MaAaroImii
CBeT.

Sawumupl 3xpan (Puasmp) PEROMEHAYETCA B Ka9ecTBe arpubyTa
SAT-MOHUTOPA, IOCKOABKY MEAMIHHCKHE HCCASAOBAHMA MOKA3AAM,
9TO H3AAYYEHNE, COAEPRAIIee AYIH B ITHPOKOM AHANa30He (DeHTTeHOB-
CKoe, MH(paKpacHOe M papMOM3AYIeHHE), & TalKe 3AEKTPOCTaTHYe-
CKHE NOAf, COMPOBORAAICIIME PaboTy MOHATODA, MOTYT BECEMA OTpH-
IATEABHO CKA3HEBATHCE HA 3A0POBLEE TeAOBEKA.

BesonacHocms MOHUMOpa AAA 9EAOBEKA PErAdMEHTHPYETCH CTaH-
aapramu TCO: TCO-92, TCO-95, TCO-99, TCO-03. B TCO-99 Hrao
YCTaHOBAEHO Ofs3aTeARHOe TPeGOBAHHE O YaCTOTE Pa3BEPTKH — He
MeHee B85 [, a DOpOroBEIe YPORHH H3IAYYEHHI CHIJKEHH Ha 10% mo
cpaBHeHHIQ ¢ TCO-95. AaasHelmee pa3ssuTHe cragpapToR TCO yx&e He
CBA33HO C YReCToOYeHHeM TpeGoBaHHil IO YPOBHIO HIAYYEHHI, AAKe B
mocaeaHeilt Bepeuu — TCO-03.

4.1.2. MynstumegnitHble MOHUTOPbI

MyYAETUMEAMHHEIM CUHTAETCA MOHUTOP €O BCTPOEHHOH aKyCTHUYe-
CKOH cHcTeMOl B ofecneueHHeM PeaAMCTHIHOCTH H300pameHus Ha
€ro 3KpaHe, KOTOPHI NepeKpHBdeT NoAe 3peHHA omeparopa. [lepe-
KpPHTHE NOAS 3PEHHMS MOABLIOBATEAS HeOOXOAMMO, YTOGH HCKANIMTH
BAHSHHE MHOTOYMCASHHEIX OTBAGKAIOIINX (haxTOpOB OKpyKawmeii 06-
CTAHOBKH, ITO 0COGEHHO BAKHO AAS IOAB3OBaTEAs IpH pafoTe ¢ Hrpo-
BHIMU IPHAOKEHHIMH. KpoMe Toro, Ha nepeasel naHeAl TAKOTro MOHH-
TOPA AOAJKHBI HAXOAHTECH PErYASTOP FPOMKOCTH H THE3AA AAA TOAKAIO-
YyeHHs1 CTepecdOHHYECKHX TOAOBHHX TeAe(OHOB (HAyIIHHKOB] H
BHELIHerO MEKpodoRaa.
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B MyAFTHMEAHITHEIX MOHHTOPAX AKYCTHYECKHE KOADHKH YCTaHABAM-
BAIOTCA BHYTPH €ro KOPIIYyCa M PACOoAaraioTcs Aubo no 60KaM oT 3Kpa-
Ha, AHDO oA 3KPpaHOM. THNHYHAS aKYCTHYECKAd MOIHOCTE KATKAOTO U3
TPOMKOroBOpHTEAEH B MYAETHMEAWHHOM MoHHTOpe or 1,5 a0 5 Br.
MyALTUMeAMPHEIT MOHUTOD YAODEH H NMOAe3eH AA THIOBEIX MYALTH-
MEAHHEX TPHAOKEHHI: HID, BHACOKOH(IepeHIHH, TAC He Tpedyerca
3BYK BRICOKOT'O Ka4eCTEA.

4.1.3. NnockonaHensHbie MOHUTOPbI

MoHUTePH Ha O0CHOBe DAT obraparoT psiaoM HEAOCTATKOR: 3HAYH-
TeABHEE Macca, rabapHTHRIEe paiMephl H SHepronorpeCAeHNe; HaAHYHE
TEIACBHIAEACHHSA H H3AYIEHHS, BDEAHOIO AAS 3A0POBLS 9enoBeKa. B cea-
37 ¢ 3THM Ha cMeHy JAT-MOHHTOpaM INPHIAH NAOCKOTNAHEALHEHE MG~
HHATOPH: XHMAKOKpHCTasamdeckne [2KK-MOHNTOPH), DAQ3MEHHBIE,
SAEKTPOAICMMHECIIEHTHEIE, MOHHTOPH 3AEKTPOCTAaTHYECKONH 3MHUCCHH,
OPraHMYECKHE CBETOAROAHEE MOHATOPEL,

4.1.3.1. XKnakokpuctannuieckne MOHUTOpPbI

KK-monumopm (LCD — Liquid Crystal Display) cOCTaBASIOT OCHOB-
HYI0 AOAIO PRINKA NAOCKOMAHEABHH X MOHHUTODOB. [lepBoe cBOe mpHMe-
HEHME FKUAKHE KPHCTAAAB! HAIAY B AHCIIAGAX AAS KAALKYASTOPOB H B
KBapIjeBHIX 9aCaX, 3aTeM IX CTAAU HCIIOAL3IOBATE B MOHITOPAX AAH ITOD-
TATABHEX KOMOBIOTEPOB. CeropHA B pe3yAbTaTe nporpecca B 3Toit of-
AACTH HAYMHAIOT MOAYIaTE Bce (oabllee pacupocTpaHeHue LCD-
MOHWTOPH AASL HACTOABHEY KOMIEIOTEPOB.

OcHOBHMM 3reMeHTOM KK-MoHHTOpa aBagerca JKK-3kpaH, cocTo-
Anguil 13 ABYX NaHeael, BLINOAHEHHHX H3 CTEKAA, MeXAY KOTODEIMH
pasMeleR CACH FRUAKOKPUCTAAANTECKOTO BENIEeCTBa, KOTOpOe HAXOAWT-
A B XKHAKOM COCTOSHMH, HO NIPH STOM OGAAMAET HEKOTOPHRIMH CROIMCTRA-
MH, IPUCYIIUMH KPHCTAAMIESCKHM TeAaM. (DaKTHIecKH 3TO KHAKOCTH,
ofaaparonmie aHU3OTponueil CBOMCTBE {B YaCTHOCTH, ONTHYECKMX),
CBA3AHHEIX C YHOPAAOTEHHOCTLIO ODHEHTAIHN MOAeKyA. MoAeKkyAR!
FAHAAKMX KPHCTAAAOB NOA BO3ACHCTBACM SASKTPHYECTBA MOTYT H3Me-
HATh CBOI0 OPHEHTALMEO ¥ BCAGACTEHE 3TOT'0 M3MEHATE CBOHCTBA CBETO-
BOTO AYYA, MPOXOAALIETO CKBO3b HUX. CAAOBATEARHO, (POPMHAPOBaHUE
naobpaxeHHs B JKK-MOHHTOPax GCHOBAHO HA B3AHMOCBAIN MEXKAY H3-
MeHEeHMeM 3ASKTPHUYECKOTO HANpAKeHHH, NPHAOKEHHOIC K JKHAKO-
KPHCTAAAMMECKOMY BeIEeCTBY, H HIMEHEHHEM OPMEHTAIHH €r0 MOAe-

KYA.
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IMapaman CBETOBAN BOAHS
C OPOH3BOABHON NOAADAMAIHEH

IACKTPHILCROTD NOAR
Aunelino-noaspHaoBaHHAR HEK-ayeiirn
BHEIXOAHAS BOAHA
a ]

Puec. 4.8. MpuHuun gaincrers ayerkn XKK-monvropa:

8 — NPW OTCYTCTEMA BHELLHED ZNeKTPMHYECcKOr0o Nona; § — M HAnpKeHWA MexXIy
NOANOXKIMM

2Kpat JKK-MoHETOpa DpeAcTapAAeT CoBOH MACCHB OTACABHEIX STYe-
€K (Ha3HBaeMHX MHKCEAAMH), ONTHYEeCKHe CBOHCTBA KOTOPEIX MOTYT
MeHATECE npu orobpaxeHHH HHGopmagHu, Puc, 4.5 manwcrpupyer
OPUMHLHN AcicTBHA Aueiikn JKK-monnmropa. I[Tanean 2KK-moumHTOpa
HMeIT HECKOARKO CAOEB, CPEAH KOTODEIX KAWMEBYI) POAE HTPAIOT ABe
IAHEAW, BHOOAHEHHEIE H3 CBOGOAHOTO OT HATPHA B OYEHE THCTOTO CTe-
FASHHOTO MaTepHara, MeXAY KOTOPHMH H PaclOAOKEH TOHKHI CAOH
FHUAKHX KpHCTarr0s. Ha MaHeAdX HAaHEeCeHH MapaAreABHEIe GOPO3AKH,
BAOABL KOTOPHIX OPHEHTHPYIOTCA KpHCTasAH. [laHeaAM pacmOACAKEHE
TaK, 9T0 GOpO3AKH HA [IOAAGKERAX NEPHEHAMKYAADHH MesXAy coboil.
TexHOAOTHA TIOAYIeHHS GOpPOZAOK COCTOHT B HAHOCSHWH HA CTEKASH-
HYIO NOBEPXHOCTE TOHKUX ITACHOK M3 NIPO3PATHOrO NAACTHKA. CONpH-
Kacasach ¢ 60PO3AKAMH, MOAEKYAN B RHMAKUX KDHCTAAAAX OpPHEHTHPY-
IOTCA OAMHAKOEO BO BCeX fYelKax.

ZKHMAKOKpHCTAAAHYECKAS MTAHeAb OCBEelfaeTcd MCTOMHHKOM CBeTa
(B 3ABHCHMOCTH OT TOTO, TAS OH PACNIOAOKEH, REAKOKPHCTAAAHYECKAE
naHeAH paGoTaT Ha OTPAReHHe HAH Ha IPOXORKAeHHe cBeTa). B Kave-
CTBE€ HCTOYHHKOB CPETa BCIOABRIYIOTCA COEIHAABHEIE JACKTDOAIOMH-
HECIEHTHHE AAMIEL ¢ XOAOAHBIM KaTOAOM, XapPAKTePH3YIOLIHecsa HU3-
KUM 3HepronorpedreHneM. MoaeKyAH 0AHOH M3 pa3sHOBHAHOCTEH
FKUAKHX KEPHCTAAACB (HEMATHKOB) B OTCYTCTBHME HAUDSAREHHA HA IIOA-
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AOKKAX NOBOPAYHBAIOT BEKTOP IACKTPAYSCKOH HANPAREHAOCTH DACK-
TPOMAarHHTHOIC MOAS B CBeTOBOH BOAHE, IPOXOAALLeL Yepea d4elKy, Ha
HERKOTOPHHM YTOA B MAOCKOCTH, DEPHCHAMKYAIPHOH OCH PacopoCTpaHe-
HUs my4Ka. HaneceHne Gopo3A0K DO3BOATET 00eCIeYHTE OAMHAKOBRI®
YTAH IGBOPOTA AAS BeeX sueek., ParTruecku Kaxaas JKK-syeiika mpea-
cTaBAfeT cob0i IAEKTPOHHO YIIPABAAESMELH CBeTOHALTD, IPHHIMT ASH-
CTBHA KOTOPOTO CCHOBAH Ha 3(heKTe NoAsPHU3aIMH CBeTOBOM BOAHEI.

YrofH DOBOPOT MAOCKOCTH MOASPH3AIMHM CBETOBOTO Ayda ORI 2a-
MeTeH AAf TAA3a, Ha CTEKAAHHHE TaHEeAH ACTIOAHHTEALHO HAHOCAT ABa
CAOR, NPEACTABAAIOUMX COGOH NOAAPHU3ALIMOHHEE (PHALTPH. JTH
$UALTDH BHIOAHAIOT (DYHKITHH NOAPH3ATOPA H AHAAHM3aTOpa.

Hpunyun gelicmsua smetixu JKK-MouuTOpa (cM. pHC. 4.5) B cCAeAy-
omeM. IIpy OTCYTCTEMM HaUpPIKEHUA MEXKAY NOAAOKKAMU sTueiika
JKK-MOHHTOpa NPO3padHa, MOCKOALKY BCAGACTBHE NEPNCHAHKYASPHO-
ro pacmoAcKeHHs GOopo3A0K Ha HOAAOIKKAX U COOTBETCTEYHOLLETD 2a-
KPYIHBaHHA ONTHIECKHX OCeH SKAAKMX KPHCTAAAOB BEKTOR NOAAPH3a-
MU CBEeTa MOBOPaTHBAETCH M NPOXCAUT (el H3IMEeHEHHS 9epPe3 CHCTEMY
NOAAPUIATOPD — HAAMIATOP (pUC. 4.5, a). Aueitky, ¥ KOTOPEIX OPHeHTH-
pylolHe KaHaPKH, cGecneunBaionie COOTBETCTBYIOLNISE 3aKPYUHBa-
HHE MOAGKYA XHAKOKPDHCTAaAAHYECKOTO BeIeCTRa, PaClOAOYKEHEl IOA
yraom 90°, Ha3HBalOTCA TEHCTHPOBAHHEIME HeMaTudeckuMH. [Tpu cos-
AAHHMH MEXAY MOAAOKKAMH HanpsyKeHHA 3...10 B MOAGKYARI JKHAKO-
RPHCTAAAHYECKOID BeIIeCTBa PacmoAaraloTCd HAPaAACABHO CHAOBHIM
AMHHAM DOAs (puc. 4.5, §}. TBHCTHPOBAHHAA CTPYKTYPA JKBMAKOKPHUCTAA-
AMYECKOTO BOIIGCTBA HapyudeTcs, H MOBOPOTa MAOCKOCTH MOASIpDH3a-
LMY OPOXOAALIETO Yepe3 Hero CBeTa He MPoUCXoAUT. B peayabTaTe mAO-
CKOCTh MIOASADH3ALMH CBETA HE COBNAAACT € MAOCKOCTRIO NOAAPH3ANNH
aHaausaTopa, M JKK-aueiika oKasHBaeTca Henpo3pasHoi. Hanpske-
HHe, IPUAOKEHHOe K KaxaAolt KK-auelire, dopMmupyerca ITK.

AAd BHEOAA LIBETHOIO M300paKeHHUd Ha 3KpPaH BHIOAHAETCHA MIOA-
CBETKA MOHHTOPAa C33AM, TaK YTOORI CBeT MOPOJKAAACA B 3apHel dacTH
KK-aucones. Liper dopMupyerca B pesyastaTe ofeepuHenus XKK-
A49eeK B TPUAARL, KAUKAAT H3 KOTOPHIX cHabXeHa creTO(PHALTPOM, IPO-
IyCKAIOUIHM OAMH H3 TPEX OCHOBHHX IBETOB.

YBeameHHe pazpemmeHus JXK-MOHHTOPOB AOCTHIAeTCH C MOMOIIBIO
CHEIAAARHEIX TEXHOAOTHH.

TeXHOAOTHS, MPH KOTOROH 3aKpYUHBAHHE MOASKYA COCTaBaster 90°,
HA3EIBAETCHA TEUCTMPOBAHHOM HeMaTHuecKoH (TN — Twisted Nemuatic).
Heaocratku 2KK-MOHHTOPOE, Pearn3yIoMKX 3TY TEXHOAOTHIO, CBA3a-
HH ¢ HH3KHM OHCTPOACHCTEHEM; 3aBHCHMOCTLRIO KayecTBa H3obpakKe-
HHA (APKOCTH, KOHTPACTHOCTH) OT BHEIDHHX 34CBeTOK; 3HAYUTeABHEIM
B3aMMHHM BAHAHHEM AYeEK; OFPAHNYEHHEIM YTAOM 3peHHS, NIOA KOTO-
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prIM M30GpasReHHe XOPOWIO BUAHO, & TAKKE HUIKHMM APKOCTRIO H Ha-
CHIMEHHOCTHIO 300 pasKeHH .,

CAGAYIOIIMM STANOM Ha MyTH CORepIICHCTBOBAHEA JKK-MOHUTOPOB
GBIAO YEEAHYEHHE YTAA 3aKPYIHBaHHA MoAeKyA JKK-pemecTsa ¢ 90
A0 270 ¢ nomomeio STN-rexHororuH (Super-Twisted Nematic). Yacro
STN-aueliRKH HCIOABSYIOTCH B nape. Takas KOHCTPYKOHA HAZLIEAETCH
DSTN (Double Super Twisted Nematic), B RoTOpOit 0AHA ABYXCAOIHAA
DSTN-sgetira cocrouT B3 ABYX STN-f1eeK, MOACKYAR KOTOPHX NpPH
pafoTe NOROPAMMBAIOTCH B OPDOTHBOINOAOIKHEIE CTOPOHEL CReT, OpoXo-
AfL Hepe3 TaKyH KOHCTPYKI[HIO B ¢3aIePTOM» COCTOAHHH, TEpAeT O0AR-
1IYI0 4acTk CBOeH DHeprHu. KOHTPACTHOCTE H paspellalonas crocos-
HocTh DSTN AOCTaTOYHO BRICOKAS, MOSTOMY NOABHAACE BOSMOXKHOCTE
H3rOTOBHTE IBETHOH AMCIAEH, B KOTOPOM Ha KAKARIN NHMKCeA NpHXO-
Antca tpu JKK-tueffiky 4 TPH ONTHYeCKHX (PHALTPA OCHOBHRIX I{BETOR,
LIBeTHEIE ABCIIACH He CIOCOGHEI paboTaTh OT OTPAREHHOTO CBETA, I03-
TOMY AaMna 3apHell MOACBETKH — MX 0OA3aTeALHHR aTpHGYT. AAd Co-
KpanieHns raGapHTHHX pa3MepoB AAMNA HAXOAMTCA COOKY, a8 HATPOTHB
Hee 3ePKaAQ, KaK MOKa3aHo Ha puc. 4.6, noatomy GoasmmHcTBo LCD-
MaTpHI B UEHTPEe HMEIOT APKOCTE BRI, Ye€M N0 KPasgM (ITO HE OTHO-
CHTCS K HACTOABHHIM JKK-MoHHTOpaM).

Tarore STN-a9eliEr HcnoAR3IyIOoTCH B pexumMe TSTN (Triple Super
Twisted Nematic), Koraa ABa TOHEHX CAOS MOAMMEPHOI DAeHEHR A0GaB-
ASIOTCH AAS YAYIWECHHAA LHBETONEPEAAYH NBETHHX AHCIACCE HAM AAH
ofecuedyeHHd XOPOIIET0 KaYeCTBa MOHOXPOMHELX MOHHTOPOB.

AAdg noBEIIeHUA GHCTpoAeCTBIS K K-a1eeK HCOAL3YETCH TEXHO-
AOTHA ABOMHOrO cCKaHMpoBaHuA (DSS — Dual Scan Screens), KOrAa BeCh
JKK-agpan pai0HBaeTca Ha YeTHRIe B HeUeTHRIe CTPOKH, OOHOBACHHE
KOTOPHIX BHIIOAHSETCS OAHOBpPEMEHHO. ABOIMHOE CRaHHpPOBaHHE CO-
BMECTHO C HCHOAL30BaHiEM (oAee NOABMIKHHX MOASKYA MO3BOAMAD
CHH3HTL BpeMs peakiuy K K-a9eiffka A 3HATHTEABHO NOBHCHTE 9aCTO-
Ty 0ffHOBAGHHA JKpaHa.

C XOACAHBIM KATOAOM

Puc. 4.6. Mopceetxa B moHuTope no DSTN (Double Super Twisted
Nernatic)-TexHonoruu
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AAL ICAYIEHAS AYIIIHX PE3YABTATOB C TOYKH 3peHHA CTabHALHOCTH,
Ka4decTBa, pa3pellieHHd 1 APKOCTH H300pakeHNA HCIOABIYVIOTCI MOHH-
TCPBI C AKTHEHOH MAaTPMOEH B OTAWYNE OT NPHMEHABIIMXICH paHee C
naccupaod Matpuneil. TepMHH nmMaccHBHAaA MaTpHUAa (Passive
Matrix) OTHOCHTCA K TAKOMY KOHCTPYKTHBHOMY PelIeHHIO MOHHTOPA,
COrAACHO KOTOPOMY MCHHTOP PA3AEAEH HA OTAGARHHE FUEHKH, KajKAaA
H3 KOTOPHIX (PYHKIIHOHHPYET He3ABACHMO OT OCTAABHEIX, TaK YTO B pe-
3YAETATE KaKARIH TakoH 3AeMeHT MOXeT OHTE NToACBeYeH HHAMBHAY-
AABLHO AAA CO3AAHFA H300paxeHua, MarpHna HasHBaeTCd MACCABHOMN,
TIOTOMY 4YTO paccMOTpeHHHE paHee TeXHOACTHHM co3panua JKK-
MOHHTOPOB He MOryT ofecneunTts SEICTpoAeicTBIe IpH oTOOpa’KeHHH
HHpOpMAIMH HA 3EpaHe. M3ao6pakenne GopMEpYeTCa CTPOKA 3a CTpo-
KOH IMyTeM MOCAGACBATEABHOTC MOABOAA YIPABAHIOMEre HAMPA ReHAA
HA OTASABHEIC S4eliKi. BcaeacTBre GOABNTON 3ACKTPHYECKON eMKOCTH
OTAGABHHIX A9eeK HanpaReHHe Ha HHUX He MOJXKeT H3MeHATECHA AOCTa-
TO9HO OBICTPO, NMOSTOMY H3oOpaxeHHe He OTODDAa’RKaeTCHA IAABHO H
APOKUT Ha 3KpaHe. ITp# 3TOM MeXAY COCeAHHMH SASKTPOAAMH BO3HH-
KaeT HEROTOpOe E3aUMHOE BAHWAHKE, KOTOPOE MOET MPOSBAATHECA B
BHAE KOA€ll Ha 3KpaHe.

B aKTHBHOH MATPHIE ACIOABL3YIOTCA OTAGABHBIE YCAARTEABHEIE JAC-
MEHTH A KKAOH AYefiKH 3KpaHa, KOMIeHCHPYIOLHE BAUSHHE eMKD-
CTH AYE€SK U NO3BOATIOLINE 3HAYHTEABHO YBEAHYNTE GHICTpOAEHCTBHE,

ARTHBHAas MaTpHIa (Active Malrix) HMeeT caepyIollHe Npe-
HMMYINEeCTBA N0 CPABHEHHIO € MACCHBHOH MaTPHISH:

8 BHCOKAA APKOCTH;

= yTOoA 0D3opa, AocTHratomu# 120...160°, B T0 Bpema Kak y
MOHUTOPOB C TAa¢CHBHOH MaTpHIEH KayecTBeHHOe H305pa-
KeHHe MOXKHO HabAIOAATE TOABKQ C (PPOHTAALHON NO3HIMH
IO OTHOIIEHHIO K 9KPaHy;

®m BBEICOKOe OHICTpOAeHCTBHe, 00YCAOBACHHOE BpEMeHeM pe-
AKUMH MOHHTOPA 0KOAC 30 Mc.

OyHKOUOHAABHEE BO3MOXHOCTH JKK-MOHHTOpPOB C aKTHBHOM H
OAacCHBHON MaTPHUIIAMH HECKOABKO OTAMYAIOTCA. PasHHIA 3aKAICUACTC
B MATPUIIE SACKTPOAOB, KOTOPAs YIPABASET gUefiKaMH KUARHX KDH-
CTAAAOB AHCIAEH. B caywae ¢ maccHBHON MaTpHIEH PasHEE SACKTPOAR
OOAYHAIOT IAEKTPHYECKH I 3apap UHKAHYeCKUM METOACM IIPH IOCTPOY-
HOH pereHepalli AMCIAEA, & B DE3YALTATE Pa3pAAa EMKOCTeH 3AeMeH-
TOB H300pakeHHe HCYE3AeT, TAK KAK KPHCTAAAK BO3BPALAIOTCA K CBO-
el M3HAYaAABRHOH KoH(purypauud. B cayuae ¢ akTHBHOH MaTpHOe#R K
RUKAOMY SASKTPOAY AOGABASH 3aNOMHHAKOIIAN TPAH3NCTOD, KOTOPRIH
MOSKET XPAHUTE HUPPORYI0 HH(POPMALMIO (ABOMYHEE 3HAYeHNS (0 HAH 1),
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4 B pe3yAkTaTe H3oGpaskeHHe cOXpaHAETCA AQ TeX NoD, NoKA He MOCTY-
IET APyTO# cHrHaA. TakoH TPaH3MCTOD, BEITOAHAS POAR CBOSOHPAsHOTO
KOMMYTHPYIOLETO KAIOYd, HO3BOASET KOMMYTHDOBATE GoAee BLICOKOE
(A0 AECSTKOE BOAFT} HalIpSAPReHHE, ACIIOALSYA CMIHAA HH3KOrO YPOEHHA
(oxoace 0,7 B). BAaroaaps DpUMeHCHHMIO aKTHBHEIX JKK-19eeK cTaro BO3-
MOKHEIM 3HAYHTEABHO CHH3WTh YPOBEeHE CHIHAAA YIPABACHHS H TEM Ca-
MEIM PeUIMTE: OpoBAEMY YACTHYHOH 3aCEETKM COCEAHUX TIeeK.

3anoMHHAKINME TPAHZHCTOPEI MPOAIBOASTCH H3 MPO3PAYHEX Ma-
TepHaAOB, YTO MO3BOAMET CBETOBOMY AYYIY NPOXOAWTE CKBO3L HHX, H
PACHOASTAKITCA Ha TRIABHON YaCTH AHCIAEA —— Ha CTeKAAHHOM NAHeAH,
KOTOpas COAEPRHT KHAKHE KPHCTAAARL. [TOCKOALKY 3aIOMHHAIOIIHE
TPAH3HUCTOPH BHINOAHAIOTCA QO TOHKOIIACHOUHOH TeXHOAOTHH, NOA0G-
Hele JKK-MOHUTOpDH noAyIuAaH HaspaHHe TFT-monuropkl (Thin Film
Transistor — TOHKOMACHOUHHIA TpaH3HuCTOR). TOHKODACHOUHEIT TpaH-
3HCTOP HMeeT TOAIUHY B AnanmasoHe ot 0,1 ao 0,01 mrM. Texnoaorus
TFT 612 paspaboTaHa coenuaaricraMy pupMel Toshiba. Oxa nospoan-
A4 He TOABKO 3HAYHTEABHO YAYUIIWTE NOKazaTeAd JKK-mMoHuTOpCE (Ap-
KOCTh, KOHTPAaCcTHOCTS, YTOA 3PeHHs), HO H CO3AATL HA OCHOBE AKTHBHOH
JKK-MarpHIe! npeTHOH MoHUTOP. [THRCea Ha ocHOBe TFT yerpoer cae-
AYIOIIHMM 06pa3oM: B CTEKAAHHOMH [IAACTHHE ADPYT 34 ADYTOM HHTErpHpO-
B&HO TPH LEBeTHBEIX (bMARTpa (KPACHEIH, 3eAeHE U cHHUH). Kamarii
OHKCeA OpeAcTaBAdeT coboll KOMOHHAWHIO TPEX IIBETHHIX AYeeK HAH
CyOIHKCEALHHX JA€MEHTOB. JT0 03HAYAET, HAIIPHMED, YTO ¥ AHCHASS,
uMeroniero pazpemenue 1280 x 1 024, cymecreyer popHO 3 840 x 1024
TPaH3HCTOPA ¥ CyOINMKCEARHRIX AeMeHTa. PasMep TOUKH (IMKCeAd) AAS
15,1"-aucnaen TFT (1024 x 768) npuGanaurearno pasen 0,0188" (man
0,30 mm), a paq 18,1"-aucniaes TFT — okoao 0,011" (mau 0,28 Mm).

CnennaapcraMy koMnaHuH Hitachi Griaa cospaHa HOBaAg TEXHOAO-
rua MHorocaodHEIX JKK-maHeaeidl Super TFT, xoTopas 3HAUMTEABHO
YBEeAMYHAQ YTOA YBepeHHoro oGzopa JKK-manean. Texnoaorua Super
TFT HCOOAB3RYET NPOCTHIE MeTAAANYECKHE JASKTPOAEL, YCTaHOBASHHEIE
Ha HUKHEH CTEFAAHHOM NASGCTHHE H 3aCTaBASET MOAEKYAR BpaINaTLCs,
MOCTOAHHO HAXOAACH B TIACCKOCTH, NapaAAeALHOH MAOCKOCTH 3KpaHa,
KaK NoKasaHo Ha puc. 4.7, Tag Kak Kpucraasu oOwrauaoH JKK-nanean
OOBOPAYHEANTCA K HOBEPXHOCTH 3KpaHa OKOHEYHOCTSIMH, TO TaKHe
FKK-MoHuTOpH GOAEE 34BHCHMEI OT yrAd 3peHms, uyeMm JKK-maneau
Hitachi c rexnoaoruett Super TFT. B pesyarTaTe U3oOpasKeHHe Ha AMC-
IAeE OCTAeTCA APKHM M YETKHM AaKe IpA BoARImIx yraax o63opa.

K ochOBHLIM XQpAKEIEpUCMUKAM AUGKOKPUCIMAAAUYECKUX MORUIMNO-
pOB OTHOCHATCH CABAYIOLIHE,

Opuenmayun akpana y JKK-MOHHTOpa B OTAIuMe oT DAT-MOHHTOpA
MOXeT ORITE KaK MOpTpeTHad, Tak M AaHpladgTHad. B paae caydaen (pa-
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GG RITARINT T I}

Puc. 4.7. CpasHeHWE CTPYKTYPL! MOHWTOPOB, BLINDNHEHHLIX MO TEXHONOMK
TFT (Thin Film Transistor} w STFT [Super Thin Film Transistor)

GoTa ¢ TexcTaMu Boabloro oGremMa, Web-cTpanunaMu) HaMHOTO YADS-
Hee paBoTaTh ¢ SKPaHOM NOPTPeTHOH opueHTAHU. A K-MOHHTOD MOXK-
HO AETKO Pa3BepHYTb Ha 90°, IPH 3TOM OpHeHTALMA H3oCparkeHH
OCTaHeTCA NpeXKHell.

Hoxe o6z0pa KK-MOHIETOPOB OGEYHO XapaKTe PHAYETCH YTAaMH 06-
30pa, OTCYHTEIBAEMEIMH OT MePNeHAMKYAspa K MAOCKOCTH 3KpaHa mo
FOPH30HTAAH H BePTHKAAH. XapAKTePHES 3HAYeHHA YTA0B oG3opa —
170/170 mpu 10 % maaeHHH XOHTPACTHOCTH.

Paszpewenue JXK-MOHUTOpa ONpPEASASIETC PA3MEpPOM OTAGABHOH
HK-qaueiikH, T. €. PHKCHPOBAHHEIM pPasMepPOM NHKCEACB. 15-A10HMOBLIIL
MOHHTOD HMeeT PH3UUECKOe paipemeHHe MaTpHnel 1024 x 768 uan
1280 x 1 024; 17- u 19-pr0iiMoBRIE MOHUTOPE — 1 280 x 1 024, MouuTO-
P c paspeieHueM 1600 x 1 050 200 opuenTHporani Ha ITK ¢ AocTa-
TOYHO MOIIHOH BHASOKAPTOM,

Bece npuBeASHHEIE 3HAUCHUA XapaKTepPHE AAS «KBAAPATHRIXH KAAC-
CHYECKAX MOHHTOPOB C COOTHOLIEHHEM CTOPOH 4 ; 3. OaHAKO K MOMeH-
TY BHXOAA HOBOMH ONepallMOHHOHN cucTeMEl Windows Vista MOHUTOPE
«PacTATHBAIOTCEY. HoBaA omepanvoHHads CHUCTeMa ropasA0 OXOTHEe
paboraeT ¢ WHPOKOGOPMATHHMH MOHHTOpPAMH (COOTHOIISHHE CTO-
poH 16: 10). Arq TAKHMX MOHMTOPOB XapakTepHH CEBOH paspelneHus, a
HMeHHO AAA 19-A10fMOBEX Moaeaeit — 1 440 x 900. MoHBTOpPH C aMa-
TOHAARIO OT 20" 00A8AAI0T paspelieHyeM 1 680 x 1 050,

Aprocms — BakHeHIINH napaMerp npH Bubope YKK-MouHTOpPA.
Tunopas aprocTs 2KK-Mouutopa 250 ... 400 xp/M2, TIpH 3TOM B LeHTpe
apxoctk JKK-MoHUTOpPa MOXKeT OHITE Ha 25 % OoAbllle, 9eM Y Kpaes
3KpaHa.
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Koumpacmiuocms uszocOpwxkenur MKK-MOHHTOpa OOKA3LIBaeT, BO
CKOABKO Pa3 ero ApKOCTh HAMEHSeToI OpU U3MeHeHWH YPOBHS BHAEO-
CHTH3AA OT MMHMMAABHOTO A0 MAKCHMAABHOTO. AAS COBPEMEHHEIX MO-
HHTOPOB XApaKTepHK! 3HAYeHHA KOHTpacTHocTH 0T 700: 1 A0 1000 : 1.

Huepyuonnocms JXKK-MOHHTOpDa XapaKTEpDHIYeTCd MHHHMAALHEIM
BpeMeHeM, HeoOXOAHMEIM AAY AKTHBHAAIIHH €10 I9CHKH, H COCTABASET
He Goaee 20 Mc. 3raveHma — 1, 2, 4, 6 mc GT(Grey-To-Grey — mepexo,
OT Ceporo K cepoMy} B TEXHHYeCKHX XapaKTePHCTHKAX Q3HaMam)T, 9T) ¢
yepHO-GeARIM TEKCTOM TaKoi MoHRTOP OyaeT pafoTaTs Ha yKazaHHOMN
CKOPOCTH.

Haaumpa XXKK-MOHHTOPOB, IO CPABHEHHMIO C OGRIYHHIMH, OTPaHAYe-
HA ONPEAEACHHEIM YHCACM BOCIPOH3POAMMEIX Ha DKpaHe OTTEHKOB
nBeToB. THOOBOH pasMep HAAMTPH coBpeMeRHHX JKK-MOHHTOPOB CO-
craBAgeT 262 144 uan 16 777 216 oTTeHKOB LIBETOB.

Maccorabapumnite xapaxmepucmuxu A 3Repronompefiehue OTAA-
yator JKK-MOHHTOPE! 0T JAT-MOHATOpOB. Macca GOABIIHHCTEA MOAE-
Aeil He NMPEBHIIAET HECKOARKHX KMACTPAMMOE, & TOAITHHAAE SKPaHA —
20 . [MoTpebaneman MOMHOCTDL B paioyeM peKHME He IPEBLINACT
35...40 Br.

BoapmmHCcTBO MOAeAel JKK-MoHRTOPOE cCHAGAKAETCA BCTPOEHHBIMH
AMHaMHKaMH MOIIHOCTEIC OT 1 A0 3 BT, a Taxske paybeMaMH AAR [OA-
FKAIOYEHHSA MOACBHHEIX TeaethoHOB. [TOMAMO 3TOr0 OHA HAMEIOT MHKpO-
(OHHLIA BXOA M AYAHOBEIXOA AAS TMIOAKAIOMEHMA K 3BYKOBOH Kapre H
BHEIIHEMY HCTOYHAKY 3BYKa.

4.1.3.2. NMnasmerHHbIe MOHUTOPDI

ITha3mennnie gucnaeu (Plasma Display Panel — PDP) Bce aKTHBHee
3ABOEBHIBAIOT PBIHOK IIHPOKOIKPAHHEIX, BEITeCHAR JKK-MOHMTOPEL.
ZKK-MOHATOPH — DAOCKHE H AETKHE, HO HX MOAGAH € AHaroHaAbo 6o-
Aee 20" OTAHYAIOTCA BRICOKON Ce0ecTONMOCTRIO. [LAd3MeHHAS TEXHOAO-
I'Hf AMIIICHA YKa3aHHHX HEAQCTAaTKOE IPH CO3AAHHH GOABIIIAY 3KPAHOB,
KOTOPEIe GAAroAApA cBoelt MaroH Macce U TOALMHe MOTYT OBITh YCTa-
HOBAEHEI B AI00OOM MECTE: Ha CTEHE, [IOA NOTCAKCM, Ha cToAe. Baaroaaps
LUIHPOKOMY YTAY o630pa nsofpaxenne BHAHO ¢ AroGoit Toury. H aTo
CaMoOe TAABHOE, NAAZMEHHEHEe MOHHTOPB CNOCOGHE NepeAaTh LBET M
Pe3KOCTE, KOTOPHIe paHblle GHIAM HEAOCTHXHMH NPH TaKOM pasMepe
3KpaHa.

Haeq HCICAB30BAHHA ra30BOT0 Pa3paAa B CPeACTBaX OToOpasKeHHS
poanaack MHOTrO aeT Ha3aa B CCCP e r. Pazanu B HITO «IMhasaMan. Oa-
HaKo TEXHOAOTHS TOTO BDEMEHH He IO3BOAHAA DOAYINTE KAYeCTBeHHOS
n300paXeHue K AOCTHYEL Xopolllei IBeToIepeAAYH.
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3a pyGerkoM HCCASAOBAHHA ¥ PaspaSoTKy B OOAACTH STOH TEXHOAD-
THH HA4YaAMCE ellle B HadaAe 1960-X IT. NpK HayYeHUN ABACHUA, CBA3AH-
HOTO ¢ CAMOCTOATEABHEIM HHULHUPOBAHMEM SASKTPOMATHHTHRIM IIO-
AeM npodera CBOGOAHRIX SARKTPOHOB C 3a0CTPRHHOIC B BHAE HIBeitol
HMrAH 3AeKTpOAA. TTo TaroMy ODpHHUMIY paloTaloT AAMIEBI AHEBHOTO
cBeTa. BrAeTalouiHe SAEKTPOHE HOHH3NDYIOT HHePTHEIA ra3, BRISHBAA
ero ceeueHue. TeXHOAOTHIO MOAYYeHHUA TaKHX HTOABMATHX MaTPHIL pas-
paGoTranu B yHHUBepcHTeTe mrrata Maaneolic B 1966 r. B 1980-x 1T. a1y
HALI0 MHITAAKCE BONAOTHTE KoMnanuu Burroughs u [BM, HO He copcem
yCOellHo.

IMepBHe NAAZMEHHEIS SKPaHE ObIAM MOHOXPOMHEIMH (OpaH>KeBEhl-
MH) M MOTAM VAOBAETBOPHTE CIIPOC TOABKO clenudidecKUX moTpebn-
TeAell, KOTOPEIM TpeGoRaAach, MPEXAR BCero, SOABIIAN MAOIIGAL M30-
OpaxeHuda. Koraa ctar¢ oueBHMAHO, YTO HH JKK-, HH JAT-rexHoAOTHHN
He B COCTOAHHH 0becneyuTs NoAyHeHIe HEAOPOTHX 3KPaHOB C AHarcHa-
AsiMH Boaee 21", AHAHPYIOUIHE NPOKU3BOAUTEAN GLITOBLIX TEACBH3ODOB
H ROMNEBIOTEPEEX MOHHTOPOB, Taxue KaK Hitachi, NEC, a Takke Fujitsu,
BHOBB BepHyAuck K PDP. Ceftuac Fujitsu, Hitachi, Matsushita, Mitsubi-
shi, NEC, Pioneer # ApyTHe OPOHM3BOAAT MAASMEHHEE MOHUTOPEI C AUa-
TOHAABIO 40" 1 Goaee,

PDP-MOHHTOPEI CO3AAK0TCA ITYTEM 3aIIOAHEHKA IPOCTPAHCTBA MeXK-
AY ABYMA CTeKASHHEIMH NOBEPXHOCTAMU MHEPTHHM rajoM, Hanpumep
aproHOM HMAM HEOHOM. 3aTeM Ha CTERAHHHYIO NOBEPXHOCTE HaHOCAT
MHHHATIOPHEIE NPO3PAYHEIe SASKTPOAH, HA KOTOpPEIE [TOAAETCA BRICO-
KOYaCTOTHOe HanpsaxeHwue, [Noa BO3AEHCTEHEM 3TOTO HANPSMEeHHA B
npuAeraomeil K 2AeKTPOAY Ta30Roi OOAACTH BO3HHKAST MASKTpHYE-
cEmi paspAa. [TaasMa razoBoro paspsaa H3AY9aeT CBET B YARTpadnoe-
TOBOM AHANIA30HE, KOTOPHIEl BI3HBaeT CBeYeHHE YACTHI AIOMHHOGpOpa
B AMANA30He, BHAHMOM YeroBeKoM. (DaKTHIeCKH KaXARHN NMUKCeA Ha
3KpaHe paboTaer KaK OGEIYHAS AaMIa AHeBHOTD CBETa.

IMpuHnMn paboTh MAA3MEHHOH IAHEAW COCTONT B YIPABASEMOM X0~
AOAHOM pa3psae paspe)XeHHOTO ra3a (KCeHOHa HAW HeOHa), HaXoAdIe-
rocd B HOHM3HPOBAHHOM COCTOSIHHM (XOACAHAA maaiMa). PaGouuMm aae-
MEHTOM (MHUKCeAOM), hOpPMHPYIOIIMM OTASABHYIO TOUKY H300paskeHH],
SABASIETCA IPyIINa M3 TpeX CyOIMKCeAOR, OTBETCTBEHHEIX 33 TPH OCHOB-
HEIX I[BETA COOTBETCTBEHHO, KasKARIH CyOIMKCeA MPeACTABAKET coboit
OTAEARHYIO MUKPOKaMepy, Ha CTeHKAX KOTOPoil HaXoAHTCA hayopeci -
PyIOIIEe BEINECTBO CAHOTO H3 OCHOBHHX HBeTOB (pHC. 4.8). [THKCceAn
HAXOAATCA B TOYKAX lepecedyeHus] NPO3PavyHHX YIOPaBAMIOUIRX XPOM-
MEABL-XPOMOBEIX DACKTPOADB, 00PasyIoNHX IPAMOYTOABHYEY CETKY.

AAS TOTO YTOOH «3a7Kedby MHKCeA HA ABA OPTOTOHAABHEIX APYT APY-
Ty OHTAIOIOMIA H YIPaBANIONUH SACKTPOARL, B TOUKE IEpecede HHsA KOTO-
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Dayopecuupyioiee Hapy»Hoe cTexno
NOKPLITHE AYeeK > 2
Y IMuTaromuil SAEKTPOA,

CAOM AM3AGKTPHK
JauMTHLIA CAO#H

CKaHHUPYIOLIHIA 3AeKTPOA
" PaspeAMTeALHEIE MEPeropoAKH
CA0M AM3AEKTPHKA

BHyTpeHHee CTeKAO

3AEKTPOABL

Puc. 4.8. CtpykTypa nnaamMeHHOM naHenu

PBIX HAXOAMTCSI HY?KHBIH THKCEA, TOAQIOTCS IPAMOYTOABHBIE HMITYABCHI
BBLICOKOTI'O YIIPaBASIOIIEro nepeMeHHOro Hanpsi>keHus. [a3 B syeiike oT-
AdeT 60 ABLIYIO YaCTh CBOMX BAAEHTHBIX SACKTPOHOB M IEPEXOAUT B CO-
CTOsSIHMe TAa3Mbl. MOHBEI ¥ 3AEKTDOHHI MONEepeMeHHO coGHparoTcs y
3AEKTPOAOB IO pa3HEle CTOPOHBI KaMephl, B 3aBHCHMOCTH OT (pa3sl
yIIpaBAfIIOLIEro HanpsikeHHs. Ha cKaHMpYIOLIUit 3AEKTPOA MoAAeTcs
HMITYABC, OAHOMMEHHBIe TOTeHIIMAaAbLl CKAGALIBAIOTCS, BEKTOP 3AEKTPO-
CTaTHYeCKOTO MOASI YABAUBAEeT CBOIO BeAUYHHY. [IDOMCXOAUT pa3psa —
YacTh 3apsA’KeHHEIX HOHOB OTAGET 3HEPrHI0 B BUAE H3AYYEeHHS KBAHTOB
CBeTa B YABTPa(hHOAETOBOM AMana3oHe (B 3aBUCHMOCTH OT rasa). B ceoro
odepeab (hayopecUpyoliee MOKPEITHE, HAXOAACH B 30HE Pa3psiaa, Ha-
YHMHAaeT U3AyYaThb CBET B BUAMMOM AMaTia3oHe, KOTOPKIH U BOCIIDUHHMA-
eT HabAropaTeAb. Hapy>RHBIM cTekAaoM moraomaercs 97 % yasrpaduo-
AETOBOM COCTaBASIOLIEH M3AYYEHHS, BPEAHOTO AAS rAa3. SpKocThk cBe-
YeHUS AIOMHMHO(Opa OIpeAeAsieTcd 3HAYeHHMeM  YIIPaBASIIOLIEro
Hanps>KeHus.
Bricokast spkocTk (A0 500 KA/M?) U KOHTpacTHOCTS (A0 400 : 1) Haps-
AY C OTCYTCTBHEM APOJKaHMS ABASIOTCS OOABLIMMH NPEHMYLIECTBAMH
TAKHX MOHHTOPDOB. Bricokas 4YeTKOCTh HSOﬁpa)KEHHH COoXpaHsieTcss Ha
Bcel paboueil NOBepXHOCTH 3KpaHa. KpoMe TOro, yroA 1o OTHOIIEeHHIO
K HOPMaAM, IOA KOTOPEIM MOJKHO YBHAETE HOPMAAbHOe H306pakeHHe
Ha NMAa3MeHHBIX MOHHMTOpAaX, cymiecTBeHHO 6Goabmie, yem y LCD-
MOHHTOPOB. K TOMy >Ke nmAra3MeHHBIe TaHEAH He CO3AaI0T MarHUTHAIX
TIOA€H (YTO CAYXKUT rapaHTHeH uX 6e3BPeAHOCTH A 3A0POBBs), He CTpa-
AaoT oT Bubpauud. PDP-MOHHUTOPEI 0OAAAQIOT CTOMKOCTBIO K 3AEKTPO-
MarHWTHEIM ITOASIM, YTO MO3BOASIET HCIIOAB30BaTh MX B IIPOMEIIIAEHHEIX
YCAOBHSAX.
TAaBHEIMH HEAOCTaTKaMH TaKOro THIIa MOHHTOPOB SBASIETCS AO-
BOABHO BEICOKas NoTpebAsieMast MOIIHOCTh, BO3PaCTAOIasA IPH YBeAU-
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YeHHH AMaroHaAM MOHHTOpa M HHU3Kasd pa3pellarouias CIocOGHOCTE,
obycroBAeHHasE GOABILIMM pa3MepoM sAeMeHTa u3obpakeHus. Kpome
TOro, CBOMCTBA AIOMHHO(OPHEIX 3A€MEHTOB CO BpeMeHeM yXyAIaoT-
Cs1, ¥ 9KPaH CTAHOBHUTCS MEHee APKHUM, TIO3TOMY CPOK CAY’KOBI TAa3MeH-
HBIX MOHHUTOPOB orpaHudeH 10 000 4, 4TO cocTaBAAeT OKOAO 5 AT IIPH
MHTEHCHBHOM HCIIOAL30BAHHH.

ITpakTHyeCKH KaXXABIH NMPOM3BOAUTEABL IMAA3MEHHEIX ITAHEAEH AO-
6aBAsIeT K KAACCMIeCKOM TeXHOAOTHH COOCTBEHHBIE pellleH s, YAydIla-
IOIlIMe LIBeTONepeAayy, KOHTPACTHOCTE H YIIPaBAsieMOCTb. Takue Kpym-
HellIMe Npou3BoAuTeAW, Kak Fujitsu, Matsushita, Mitsubishi, NEC,
Pioneer u Ap., HAYaAM MPOM3BOACTBO IAa3MEeHHBIX MOHHMTOPOB C AHa-
roHaasio 40" u GoAee.

4.1.3.3. ANeKTponioMUHEeCLeHTHbIE MOHUTOPbI

Srexmpoaomunecyenmuble monumopst (Electric Luminiescent Dis-
plays — ELD) (puc. 4.9) no cBoeit KOHCTPYKUMH aHArOrHyHH JKK-
MOHHTOpaM. [IpHMHIMI AEHCTBHA SAEKTPOAIOMHHECHEHTHEIX MOHMTO-
POB OCHOBAaH Ha IBAGHHH HMCITYCKaHHsA CBeTa IIPY BO3HHKHOBEHHH TYH-
HeAbHOro 3¢@eKra B IOAYIIPOBOAHMKOBOM p—n-niepexope. Tarue
MOHMTOPEI HMEIOT BEICOKHE YaCTOThl Pa3BEPTKH H SPKOCTH CBEYEHHS,
KpoMe TOro, OHM HapeXHBl B pabore. OpHaKo OHH ycTymaioT JKK-
MOHHTOpPaM MO0 3HepronoTpebAeHHIO, IIOCKOALKY Ha SYeHKH MOAAETCH

DAEKTPOARI OcBeneHHLIH THKCeA
e

AHarerTpHUeCcKHe "-\

CAOH W

\

=1 MEM

# ¥/ IS F\EF F M F PP S
-~ 1mm [ Crexdnitias noaionaa T 7 s vif)
/7 %
// Tpospaunsie \ Choit
BAEKTPOAEI IAEKTPOAIOMHHOOpa

HanpasaeHue HaGAIOASHMA

Puc. 4.9. CrpykTypa naHen 3neKkTponioMUHECLIEHTHOO MOHUTOpa
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OTHOCHTEABHO BEHICOKOe HanpsokeHne — oKoAao 100 B. 1ipera y HuxX He
Takue YMCTHIE, Kak y JKK-mopeaeii, H H300payReHHE HA APKOM CBETE
TyckHeeT. ELD-MOHHTOPH paG0oTaloT B HIHPOKOM CIIeKTPe TeMIIepaTyp
{oT —40 a0 +85°C). Cpepnee BpeMs HapaGoTre Ha otkasz (MBTF) co-
crapaser 100000 4. Bpema oTRAMKa MeHBIe 1 MC. Yroa o63opa Goaee
160°,

4.1.3.4. MOHNTOpL! 3NeKTPOCTaTUMecKON aMUuccun

Monumopn 3aexmpocmamuieckoi smuccun (Field Emission Dis-
plays — FED) IBASIOTCSA NPOAYKTOM TPAAHITAOHHON TEXHOAOTHH, OCHO-
BaHHON Ha MCOCAB3CBAHHN OAT, B AXHAROKPHCTAAAHYESCKOH TEXHOAO-
rui. MoHrTopH FED ocHOBaHH Ha nponecce, KOTOPRIH HeCKOABKO [O-
XOK HAa TOT, YTO npuMeHserca B IAT-MOHMUTOpaX, Tak Kak B obGomHx
MeTOAQX MPUMEHNEeTCA AIOMMHOMOP, CBeTALIMICA IOA BO3AEHCTBHEM
3AEKTPOHHOTO AyYa.

TraBHOe oTAHuMe MeXRAY DAT- H FED-MOHHTOPaMH COCTOMT B TOM,
yr0 DAT-MOHUTOPE HMEKT TPH MYIIKH, KOTOPEIE HCITYCKAIOT TPH AeK-
TPOHHHX Ay4Ya, DOCAGADBATEABHC CKAHMPYIOMWNX 3KpPaH, OOKPHTHM
AIOMHAHOOPHEIM cAceM, a B FED-MoHHTOpe KaXKARIH OHKCeA H3o06pa-
AeHus HOPMHPYETCH HM3AYIEHHEM 3A€KTPOHOB ¢ HECROABKHX THICAY
CyOMHEPOMETPOBHX OCTPOKOHEHHEIX SAGMEHTOB NIOBEPXHOCTH. Baaro-
AAPA 3TOMY He TpeGyeTcA BEICOKOBOABTHASA IMHCCH, H paboyee Hamps-
ReHHe yerpoiicTBa MoXXeT OHTE CHIDKeHO. OHO BO MHOTOM 3aBHCHT OT
MaTepHaAa 3MHTHPYIOIMEH noBepXHOCTH. Hanpumep, ecan 3AeKTpOHE
TFeHEPHPYIOTCA MOAHGASHOM, TO Ha YIIPABASIONIME JACKTPOAR AOCTA-
TOYHO MoAATE 12 B.

OpHake HeCMOTpS Ha NPHBAEKATEABHOCTH HH3KOBOABTHON KOH-
CTPYKIHE, OKa34A0CE, YTO AAsl 3((peKTHBHOTD. OOAYIEHHS AIOMHIHO-
¢opa Bce xe TpedyeTCa pa3’orHATh YACKTPOHE! B BHCOKOBOABTHOM OAE,
B kauecTEe NMKCEAOB OPAMEHAIOTCA Takue 3Xe 3epHa AloMMHOGopa,
KaK H B SAT-MOHHTOpE, YTO HO3BOASET BOAYYHTL UHCTHIC H COUHLIE
npera, ¢podcTaeHHEe OOLMHEM MoHHTOpaM. OAHaAKO AKTHBH3AIHA
3THX 3€PeH OPOH3IBOAHTCH HE JAEKTPOHHBIM AYYOM, 8 3ACKTPOHHEIMHA
KAIO4YaMHA, TOAOGHEIMH TeM, YTC MCHOoAL3YIOTCA B JKK-MOHHTOpaX, no-
cTpoeHHHX 110 TFT-TEXHOAOTHH. YNIPABAGHHE JTHMH KAIYAMH OCY-
MECTBARETCA CHeIHAALHON cXeMol, IPHMHONI ACHCTBHA KOTOPOH aHa-
AOTHYEH DPHMHIOANY ACHCTBHA KOHTpOAAepa JK-MoHITOpA.

At GYHKRHOHHPOBAHHA MOHHTOPA 3AEKTPOCTATHYECKON 3MHCCHHI
HeoOXOAHMO BHICOKOE HampsikeHHe — O0KoAC 5 000 B. SuepronoTpet-
AeHHE MOHHTOPOB 3A€KTPOCTATHYIECKOR IMHCCHH JHAYHTEALHO Bhllne,
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yeM JKK-MOHHUTOPOB, HO Ha 30 % HHXe, yeM HHepromoTpebieHne IAT-
MOHHETOPOE C 3KPaHOM TOTO e pasMepa. JTa TEXHOAOTUA cDecneynBa-
T HaMAy1IIee KAa9eCTEO H300paxKeHHA CPeAH BCEX NAQCKOTAHSALHEIX
MOHFTOROE H CAMYIQ HUSKYI) AHEPIHOHHOCTE (OKOAO 5 MKC)

FED-MOHHATOPH 00ecledHBaloT BHICOKYIO APKOCTE KHAoOparKeHHA
{600... 800 Ka/M%) u yroa o63opa 160° BO BCceX HAIIPARAGHHAX, a TAKKE
HMEIOT D9eHEL KOPOTKOE BPEMSI OTKAMKA, ACTKM, TOHKH, ICOTPeDAdIoT
MAaAO 3AEKTPOIHEPrHMH, MOTYT paloTaTh B IIMPOKOM TEMIEPAaTYPHOM
AManasgHe.

4.1.3.5. OpraHu4eckue CBOTOAVO[HLIE MOHWUTOPLI

OpranudecKkue cBemoguoghnie Movumops! {Organic Light-Emitting
Diode Displays — OLEDs), uau LEP-morumopst (Light Emission Plastics —
CBEeTOH3AYYAIOITHHA MAACTHE), IO CBOEH TeXHOAOTHH ITOXOKH Ha JKK- H
ELD-MOHATOPH, HO OTAHYAOTCH MATEPHAAOM, A3 KOTOPOTO MATOTOBAS-
eTcg 3KpaH: B LEP-MOHUTOpAaxX HCIDAL3YeTCS COEIMaAbHEIN OpraHHde-
CKMH ODOAMMEp (MAACTHK), 00AapaIompil CBOMCTEOM MOAYIIPOBOAMMO-
cTH. I1pn NpomyCKaHAN 3AKTPHIECKOro TOKa TaROH MaTepHAaA Ha9iHA-
€T CBeTHTBCA.

Havaao LEP-TexroAOrmH GrIAC TOACKEHO B 1989 1., KoTAQ npodec-
cop Puuapa, DpeHA BMecTe ¢ IpyInol XMMUKOB Hay4YHOH raGoparopan
KeMOpHUAKCKOro YHHBEPCHTETA OTKPHA CBETOHZAYYAIOIIHNE IOAHMEDH
{Light Emitting Plastics).

Ceemousiyiaioujiie ROAUMEPH — 3TO DAHA H3 Pa3HOBHAHOCTEM TaK
Ha3lkIBAEMHX CONPSA’KEHHHX IOAHMEPOE, 3AeKTPOTIPOBOAHOCTE PA3HRX
NPeACTABHTEAEH KOTOPHX AEKHT B BECEMA IIMPOKOM AMAlla30He, ¥ OHH,
OyAYHH PaclOAOIKEeHHBIMH, MEIKAY JAEKTPOAAMH, H3AYYAIOT CBeT. JTH
noAnMepH — noandeamaeHBuHKAeH (PPV) 1 npano-PPV (CN-PPV) —
ABASOTCA NOAYI[POBOAHHKAMH H, KpOME TOTO, €Ie U CAMOH 30ARPYeMhI-
MH. B cBA3ZH ¢ 3THM DepBHM GPHMEHEHHEM NPOBOAALNErD IAGCTHRA
CTaAM TIPOBOAHMKH. Ha AaHHEIN MOMEHT TaKHe IAACTHKH N0 IAEKTPO-
MPOBOAHOCTH DPUOARIRAIOTCS K MEAT M AMEIOT CPOK CAYKOH TIOpAAKa
10 AeT. OHM IpUMEeHTOTCA (B YaCTHOCTH, KoMmansel Matsushita) ara
H2TOTOBASHHMA JAEKTPOACE B faTapesx, MPOBOAALIETO OKPHITHA 3ACK-
TPOCTAaTHNECKNX AMHAMHKOB, aHTHCTATHYECKHX NOKPRITHI 1 AAS HaHe-
CeHHA TPOBOAIIIX ACDOKEK Ha NeYATHRIX IMAATAX.

B corpyarmirdectBe koMmauuii CDT ¢ anoHcKo# koprnopanue# Seiko
Epson Onia C0338H NEpPBHH MASCTHKOBEIE MOHOXPOMHEBEIH MOHHTOP C
paspemenneM 800 x 236 TOTEK M MAOLLAAKLIO OKOAO 50 MM> IIPH TOANIHHE
Beera B 2 MM. KasKARIM ITHRCEAOM 3TOT0 AUCIIAES YIPABAAA OTASABHEIA
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Puc. 4.10. Yempoictso akpana LEP-monuTopa

TOHRONACHOYHEIA TpaH3ucTop (TFT), a CBeTOH3AyYalOmM IOAHMED
HaHOCHACS Ha KOMMYTHDPYIOLYIO MAaTPHILY B J)KHAKOM BHAE 10 TEXHOAD-
T'HH, AHAAOTHMTHOM CTAaHAZPTHOM CTPYHHOI medarH. YCTpOMCTBO 3KpaHa
LEP-MoHuTOpa NOKa3aHo Ha pPHC. 4.10.

LEP-MOHUTOP 3KCIIEPTH CYUTAIOT OAHHUM H3 TAARHEIX KaHAHAQTOB Ha
PCAB MOHHTODA CACAYIOUIETO NOKOASHWA B CBA3H € OTHOCHTEABHOH
OpOCTOTOH NPHMEHEHHA TOHKONACHOUHMX TEXHOAOTHH Ha OCHOBE
CTAHAAPTHRIX AMTOrpadHUuecKHX NpoIeccoB IPH HUIKMX 3aTPaTax H
BHICOKOH HAAEXHOCTH IPOH3BOACTBA, a TAKKe BCAGACTBHE TOID, 4TO
LEP-MoHUTOPRE paGoTaloT OIpH HANMPSXREHNY MUTAHUA BCErO OKOAO 5 B
H HMEIOT MAAYIO MacCy. 3TO MO3BOAAET HCOOAB30BATE HX B MaAoraba-
PHTHEIX MEPEHOCHHIX YCTPOHMCTBaxX (MOCHAEHEIC TeaediOHE], AMCIACH
HOYTOYKOE, KAABKYAATODH, BHASOKaMEDH], IipoBeIe DOTOANIaPATH),
KOTOpBIE IHTAIOTCA OT aKKYMYASITODOB H GaTapeft. KpoMe Toro, ycTpoii-
CTBO MOHUTOPA AOCTATOTHO NPOCTOE — CAOH IOAMMEDA HAHOCAT MPAMO
Ha TFT-MaTpuOy ¥ HpO3PayHYIO MOAAOKKY. HesHadHNTeALHOe BAHSHUE
COCEAHMX 3INEKTPOHOB, O00YCAOBAGHHOE XOPOWIMMM H3OASHHOHHEIMHA
CBOICTBAMH DOAMMEpa, D03BOASET (POPMHUPOBATE H300pa KReHHe 13 Ca-
MBIX MAARIX dAeMeHToB. TakiM o6pa3oM, MOXKHO NTOAYYHTE IpAKTHYE-
CKM AI000€ pa3pellleHNe ¥ NPHAATE OTASABHOMY HUKCEAY, a4 TakKe DKpa-
HY B IIeAOM NPOHU3BOABHYIO GopMy. I HaKoHen, BaXkHellllee OpenAMy-
mecTe0 LEP-MOHHTOpPOB — OHH OY€HEB TOHKHE, 3TO MO3BOASET HAHO-
CHTE pasAMYHHIC IOASIDH3AIMOHHEE NOKPHTHS, OGeCleYHBaIONMe
BEICOKYK) KOHTPACTHOCTE A300pakeHHss. KpoMe Toro, B OTAMYME OT
KK-ancnoaees yroa 0030pa HOBLRIX YCTPOACTE MOKeET AOCTHIATE 180° 3a
CUET TOTO, YTO NAACTHK H3AYIAET CaM H He TpelyeT NOACEeTKH.

OaAnoi 12 TAaBHEIX HpoOaeM LEP-TeXHOAOTHMHI APASETCA HHIKas Xp-
theKTHBHOCTE H3AYYEHMS CBETa, T.€. OTHOLISHHE €T0 HHTEHCUBHOCTH K
MAOTHOCTH IPOXOAAIIEro ToRa. CYIECTBEHHHM HEAOCTATEOM OHIA H
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AOCTATOTHO YIKMI AMAMA3OH AAMH BOAH, B KOTOPOM M3AYYAAH IIAACTH-
KAi. Ero rpaHuisl yAGAOCE PACHIMPHTE, H B HacTosINee BpeMd OH NPo-
CTHPASTCA OT CAHEro A0 GamxkHero mugpaxpacHoro. Ilpn pasAMIHEX
TeMIepaTypHHEX peXHMax cpoK cAyROul LEP-MOHHTOPOR COCTaBAsieT
Goaee 7000 1 mpn 20 °C 7 okoao 1 100 y mpr 80 °C Gea yxyameHnd xa-
PAKTEPHCTHK AAS YCTPOHCTE, YKCIAYaTHPYIOMMXCA B HOPMAALHHRIX &T-
MOC(hepHEIX YCAOBHRX.

4.1.4. CeHcoOpHble MOHUTOPbI

CeRcopHbIll MOHUTOP HO3BOASIET OCYIIECTBARTE BBOA AAHHEIX B [TK 11
YOPAPAATE OPOrPAMMHEIM o0ecniedeHHeM DOCPEACTBOM KACaHMI SKpa-
Ha. Takoe B3aHMOA@HCTBME CTAHOBHTCA BOZMOXKHEIM GAATCAAPS BCTPO-
€HHOMY B MOHWUTOD CeHCOPHOMY axpany ( Touch Screen), yCTaHOBASHHO-
MY DOBEPX JKPaHd CaMoro MOHHTCPA H YyBCTBHTEABHOTO K IPHKOCHO-
BEHHIO.

BremHe CEHCOPHEIA MOHHTOD DPAKTHYECKW HHYEM HE OTAMYAETCH
OT ODLIYHOTO, TAK KaK CeHCOPHLIN SKpaH HAaXOAUTCA BHYTDHM KOPHYCa
MOHHTOPa. B 3aBUCHMOCTH OT THIIA CEHCOPHOTO SKPAHA KACaHWe MORET
OCYIIIECTBAATELCH IIAABIIEM, PYKOH B IepYaTKe, CICLHAALHEIM HEepOM
BEBOA@ HMAHM AFOOHM HOAXOAAIHM AASL 3TOTO TpesMeToM. CeHCOpPHHIA
IKpaH COeAHHEH CO COEIIHAARHHEM KOHTPOAAEPOM, KOTOPEIA BHYHCARET
KOOPAMHATH TOYKH KacaHMd K 3KpaHy H HepPeAaeT HX B KOMITLIOTEP.

CeHCOpHEIe MOHATOPH DPHMEHAIOTCH B NAATERHBIX TepMHHAAAX,
uau POS-repmusanax (Point Of Sell), nBGopMaMOHHEX KHOCKAX, 060~
PYAOBAQHHHM AAd ABETOMATH3AlNH TOProBAH, KapMaHHHX KOMILIOTEpax,
ONepaTopcKHX TaHeAdX B TIPOMEMACHHOCTH. OHH BHIOAHAIOTCH KaK
Ha Gase AHcIAeeB Ha ocHoBe JAT, Tak B Ha ocHoBe JKK-pHcCIAees ¢
ak1ueHol TFT-MaTpuneil. KOHCTPYKTHBHO OHHM HArOTOBAMIOTCH B POS-
ACOOAHEHHH KiK aBTOMATH3APOBaHHEIC paboune MecTa (APM) Kaccn-
POB, HACTCALHOM, 4 TAKJKe B BCTPAHBAEMOM HCTIIOAHEHHH.

Brbop cencopHOro MOHMTOPA 3ABHCHT OT TOH 33Aa9H, A KOTOPOIt
OH GYAST NCIIOAB3OBATHCH. Moaean ¢ GoABIINM 3KpaHOoM {19" u Goaee)
YAOOHH AAM BROAA M IPOCMOTPa HHGOPMAIHH H Jallle BCero BCTPAHBA-
I0TCH B CTEHY, PERAAMHEIN CTEHA MAHM MHOH KOHCTPYKrEB. Maaodop-
MAaTHEIe MOHHTOPHE (15" 1 MeHee} 3aHHMalOT MAaAO MeCTa H 2KOHOMAT
TPOCTPAHCTBO.

(DarkTHdecKH CEeHCOPHHIA MOHHMTOP O0LeAnHsAeT QYHKIMH yCTpOi-
CTBa OTOOPAREHHA ¥ BBOAA HHGopMannH, B ¢BA3A ¢ 9THM CEHCOPHLIE

TEeXHOAOIHH, peaAHIYEMEIE B KOHCTPYKIHAX CEHCOPHRIX KpaHOB, pac-
CMOTPEHH B IA. 6.
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4.1.5. Bbibop moHuTOpa

ITpu pGope MOHHTOPA CAGAYET IDOBECTH MeCMUPOBAie KAUeCMBA
BHBOAMMOTO Ha 5KpaH MCHUTCPA H300pazkeHAS ¢ HOMOMIBIO CIICHAAD-
HHIT YTHAKTH. B cayyae OTCYyTCTBHS CHIEIHAABHEX YTHAHT HCIOAR3YIOT
BH3YAABHHH KOHTPOAB KadecTed. [TpeaBapHTeAEHO HeOBXOANMO BKAXD-
YUTE MOHUTOP H ASTh €My TIporpeTecd He Menee 20 muH. Tlocae Henipe-
PHBHOH paboTH B TedeHue 1,5...2 9 MOXRHO 3aMETHTE TaROH THD Opaka,
KaK MosfBA€HHE HA 5KpaHe chaGo BHPasKeHHLIX HADYIIeHWH YUCTOTH
TOHA, XOpPOIZO 3aMeTHHX Ha GeaoM GoHEe H ¢ BOARIOrO PACCTONHHAS.

Teomempuieckue UCKAKERURA MOAKHO BEISBHTE IIyTeM NTepeMelieHHA
O0BeKTa € NOCTOAHHEIMHA PA3MeDAMU, HANPUMED NIPHAOTRSHHEM AIGDO-
ro OKHa HeGOABIIOro pasMepa K 3KpaHy 1 H3MepeHNeM ero pasMepoB B
PAa3HBIX YacTaX dKpaHa. ECAN pasMeDH OKHA H3MEHAIOTCA B PA3HEIX Ya-
CTAX 3KDaHa, 3HAYHT, IPHCYTCTBYET NreOMETPHYECKOE HCKaKeHHe, Ko+
TOpOe, CKOpee BCero, Heak3s HCIPaRHTE, 0COGEHHO 6CAH B MOHHMTODE He
NpeAyCMOTDEHE! H3MeHAeMEle IAPAMETPH HACTPOHKH reOMETDHH B AD-
CTATOYHOM KOAHYECTBE.

I{eemonepegaia MOXeT OHTE: OPOKOHTPCAHPOBAHA TYTEM IOCAGAD-
BaTeARHOTO oToOpaXke HMA Ha KpaHe THCTHIX KPACHOrD, 3eA€HOTO M CH-
HETD IBETOB,

HepasHomepnocib 36CEEMKU BRISBASIIOT IPH BRIBEAGHHH Ha 3KpaH
OOAHOCTEXO Geaore maclpaxeHmsa, SAPKOCTE AOAXKHA OHITE PABHOMEp-
HOH O0 Bcell DAOINAAHM H He AOAMKHO ORTH 3aMeTHO HHKAKHX SABHEIX
OBETHHX MAH TEMHRX LISTEH.

NPOEKLWUOHHBIE AMMAPATb!

ITpoexyuorHniti annapam {npoexmop} (or Aam. projicio — Gpocato
BlIepeA] — ONTUKO-MeXaHMYecKHil IpHOOp AAA HPOLMPORAHMA HA
SKpaH yBeAmieHHHX N300paxeHHl pasAHIHRX OBEKTOB.

IMpuHmMD AeICTEUA IPOSKIHOHHEIX ANIAPATOBR 3aKAIONAETCA B IPO-
€[MPOBAHKHH € NOMOUILIO ONTHYECKOM CHCTEMEI Ha DKpal H3oGpaxke-
HHU% OOLEKTa, HAHECEHHOrO HA TOHKOH NOAYTIPO3PavHON MASHKe, NPH
OCBEMEHHH €T0 MOIHON NPOeRIMOHHON AaMnoi. B pesyarTaTe BHao-
GparkeHHe MOXKeT GLITh NOKA3aHO DOARIION AYAMTODHH.

ITepislit npoeKTOp H300peA HeMeLKMH PHU3HUK H MaTeMaTHR AdaHa-
cuii Kupxep B 1640 r,, Ha23paB CBOM aNnnapar «BOAlIeGHEIN (hOHaDE».
ANnapaT, B KOTOPOM NCTOMHHKOM CBeTa CAYKIHAA CBeda, MO3BOASAA CO3-
AABATH Ha SKpaHe TeHeBhle MPOeRIHN N300parkeHHA AToAel, ZKHBOTHRIX
AN IPEAMEeTOB, BRPe3aHHEIX H3 KAPTOHA,
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CoBpeMeHHHE NMPOEKUMOHHEIE aNapaThl CAYKaT AAl AEMOHCTpA-
AR OPO3PAYHEX OOREKTOB: AHANO3HTHROR (KOAONMPOEKTOPH), AHa-
¢HAEMOB (AHANIPOSKTOPEHI), HEMPO3PAYHHX (JMHUOPOEKTOPH), a TAKXe
TeX U APYTHX (3MHAHANPOEKTOpH). FlpoeknuonnEe anmnmapaTel OpHMe-
HSAIOTCH AAS IPEe3eHTALNI, B KAYeCTRE TEXHHYECKHX CReACTE 00yYeHH 4.
[TocROARKY B HacTOAIEE BPEMA BeCOMAs JaCTE HHOPMAIMHA HAXOAWT-
Csl B 9ACKTPOHHOM BHMAE, BO3HHKAA HeoOX0AMMOCTE IPOeIHPOBaHHA Ha
3KPaH H300pPaREeHHA ¢ SKPaHa MOHHTOPA.

CoBpeMeHHEIE NPCeROUCOHHEIE alapaTH, HMoaralodaeMuie K 1K,
NO3BOARIOT IPOCIHPORATE Ha SOABIIOH 3KPaH H300parkeHHe C SKpaHa
MOHHTOpPa. B ROMNBIOTEPHEIX MPOEKTOPaX B Ka9eCTBe MCTOYHHEKA Ipoe-
OHPYeMOro H3IoOPAKEeHNS UCIOARIYETCA CNEIMAALHEIN SACKTDOHHO-
ynpaBAseMEIH MOAYASTOP, Ha KOTOPHIA DOAAETCA CHCHAA OT BHASOAAA-
Tepa ITK. TakoH MOAYASTOD BRIIOAHSET (DYHKIMIO AMANO3UTHBHOH
IAEHKM HAH CA8liAa B OOLITHOM OPOEKTOPE H ACHOAB3YETCA B KATECTBE
VIPaRAAEMOrS CBETO(HMALTPA, MOAYAMDYIOIIETS CBeTOBOH IOTCK OT
NPOEKIUOHHOHA AdMIIEL

KOHCTpYRIMH M OPHHITWNE AClICTBHA MOAYAATOPOB OTAMYAIOTCH
GoARITMM pa3zHQO0pasueM, XOTs B OCHOBHOM OHH MOCTPOEHEI HA Hase
JKK-naHneaeit. Bce ROMIEBIOTEpHBEIE TPOEKTOPE MOXHC pa3bHTL Ha ABe
rpyImLn

m" YHHBEPCAABHHE IPOEKTOPH (CBEPXeA-IPOEKTOPHI)
obnlero Ha3HauYeHUA; B KauecTBe HCTOYHUKA H30GpakeHus
B HUX HCTIOAL3YETCA CIelHAALHER BHOMIHHE MOAYAATOP —
KK-naHeaAs;

" MYABTHMeAHUHHHE JPOKTOPH CO BCTPOSHHEIM
MOAYAATOPOM.

4.2.1. Osepxen-npoekTopbl  XXK-nanenw

Osepxeg-npoekmop (Over Head Projector — npoexrop, pacmoAo-
JESHHEIH HaA TOAOBOI) — IPOEKIHOHHLIN allapar, B KOTOpPOoM H3o6pa-
JKeHHE OT HCTOUHHAKA MPOeHPYeTCd Ha SKpaH IpA NOMOIM HAKAOHHO-
ro MpoeKIHOHHCTC 3ePKaAa. KOHCTPYKTHBHO B 3aBUCHMOCTH OT MecTa
pasMelneHHs NpoeKIIMOHHOMA AAMIIE] OBePXeA-TIPOeKTOPEI DOADAIACAS-
FOTCA Ha OTPa’KaTeALHHE H IPOCEETHHE,

OTpaxaTeAbHHEe OpPOeKTOPH NpeAcTapadioT cofoit Ma-
AcrafapuTHEE VCTPOHCTBE, MPEAHA3HAYEHHBIC AAA NMPOENHPOBAHHS
uaofpaskeHuit, HaHeCeHHAEIX Ha CIeIHAALHYIO NPO3PavYHYIO HACHKY.
OTpaskaTeAbHEIe IPOSKTOPE! HE MOTYT HCIIOAB30BATBCA COBMECTHO C
7KK -naneAaMH, MOCKOALKY MOILIHOCTEL DPOSKIHOHHON AAMITHL Y HIX He-
BEAHKA,
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3ePRAAG Orpan

Paccenparonmas
AHH3A

KEK-napers
IMpospatmag
a5

NUBEPXHOCTE

Doxycupyroman
AHH3A

BeHTAARTOD
OXAARACHUR
ApOeKUKOHHON
AAMIN

TpoeRnHOHBAA AGMIIA

Puc. 4.11. Onrrdeckan Cxema NpOCRETHOMD OBOPXSR-NPOSKTOPa

IIpocBeTHHE IPpOEKTOPH (pHC. 4.11) OTAMYAIOTCA TEM, ITO ¥
HHX NpOeKIHOHHAA AAMIIa pasMelRaeTced oA pabovell MOBepPXHOCTRIO
YCTPOMCTBA BHYTPH €T0 OCHOBAHHH, MOITHOCTE AGMIIEI YBRARYEHA B AR-
CATKH pa3 H HMeeTCH ee NPHHYAHTEABHOe OXAAKRAEHHE C IOMOIILIO
BEHTHANTOPA, KaK IOKA3aHO Ha ONTHYeCKOH cxeMe, Takas KOHCTPYKLHAA
MIO3BOASET HCIIOALIOBATE B KAYECTBE HCTOYHHKA H300payKeHHA He TOAB-
KO NMpospavHEe NASHEH, HO M MéHee NpoipavyHHe JKK-maHeAu.

JKK-naHeAb, NOAKAIOUEHHYIC K BHAcoapanTepy ITK, ycTaHaBAMBAIOT
Ha IpO3pavHylo paGovylo MOBEPXHOCTh MPOEKTOPA Kak MPO3PauHylo
nAaeHKY. CReTOBOM NMOTOK OT NPOSKIHOHHOM AAMIIH Yepes cllenHaAb-
HY10 (hOKYCHDYIOIYIO AHH3Y ocBeiaeT KK-maHeAs H, IPOXOAL yepes
Hee M PACCeHBAOUIYIO AMHIY, HOCTYIAeT Ha MPOeKIMOHHOE 3epKano.

[No XoHCTPYKIMH ¥ rabapTHeIM pasMepaM JKK-nmaHeAr HanoMHHa-
et auciaedt TTK thona Notebook, nprueM Ha ee KOpIyce pacnoOAOKEHE
OpFaHH YOIPaBASHHA HapaMeTpaMe H30GpaReHHA.

Kayectso wM3obpaxenms, QOpMUPYEMOro OBePXeA-IPOCRTOPOM,
TIOARAIOYAEMEIM K KOMIIBIOTEDY, CHOPEAEARETCA XapaKTepPHCTHKAMH
JKK-naHeAl, KOTOPAIE AHAAOIHMYHE XAPAKTEPHUCTHKAM NAQCKOMAHEAR-
HEX JKK-MOHMTOPOB: pasMep, MaKCHMaABHOE pajpelleHHe, KOARYe-
CTBQ BOCIIPOH3BOAMMEIX OTTEHKOB LBEETOB, APKOCTE. B 3aBHCHMOCTH OT
paspeineHHs S5KpaHa pasandaior JKK-nmaHean CAGAYICIIHE THIOB C CO-
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OTBETCTBYIOIIAM MaKCHMAABHEIM paspelleHueM 3KpaHa: VGA-aHeAH
{640 x 480); SVGA-manean (800x600); XGA-mameann (1024 x 768);
SXGA-nanean (1280 x 1 024), B VGA-nTaHeAsX, pacCUNTAHHLIX Ha He-
GOABLIYIO ayAHTOPHIO, B KayecTBe 3KpaHa HMCHOALIYeTCH NacCHBHAS
KK-MarpHia, 0CHOBAHHAA Ha NMPUMeHeHHH TexHoaornu DSTN; B Go-
Aee KaTeCTBeHHHX MaHeAdX HCIOAL3YeTcs aKTHBHEIA TFT-axpaH. Xa-
pakrepHbie pazMeps JKK-Matpuiu aaa npoekropos 20...150 MM mo
AMAarcHaAm,

Aan ynpasaeansa paboroit ZKK-naHean MOReT NCIIOAB3IOBATHCA AHC-
TAHIIHOHHAA MEIGL, COBAHHeHHAA C aAaNTepPoOM, MOAKAIOUCHHEIM K II0-
CASAOBATEALHOMY MOPTY KOMITEIOTEpA MIPH NOMOMM KaGeAs MAHM MO pa-
AMOKAHAAY.

4.2.2. MynsTumeanitHble NPOeKTOpbE

B MyarTHMeAHPIHOM OpoeKTOpe NpoeKIHOHHaA AamMna, 2KK-Marpn-
Ija ¥ OUTHYeCKasi CHCTeMa KOHCTPYKTHBHO Pa3MeljaloTCs B OAHOM KOP-
myce, YTO AGAAeT UX MOXOAHNMHE Ha AHATPOEKTORH, MPEAHAZHAYCHHbIe
AAS DPOCMOTPa CAAMAOB MAM AHapuaeMOEB. Ilo npuHUUNY AeHCTBUA
MYARTHMEAMBHEI MPOEKTOP He OTANYAeTCH OT OBepXeA-TIPOSKTOpA:
u306GpakeHHe COIAAETCH C NOMOMBK MOIHOM MPOeXIIHOHHON AAMITH
¥ BCTPOSHHOTO B MPCEKTOP SACKTPOHHO-ONTHYECKOrO MOAYAITOPA,
YIpaBASEeMOTro CHIHAAOM BHAeoapanTepa [IK, a 3areM mocCpeAcTBOM
oNTHYeCKeH CHCTEMH NpoelMpyeTca Ha BHeIIHHH 3KpaH. OCHOBHEIM
OTAHYHEM MYAETHMEAMNHEIX IIPOeKTOPOB ABASETCH KOHCTPYRIMA MO-
AYASTOPA M CIIOCOGH MOCTPOSHHA H NEPEHOCA HACOPAXEHNT Ha SKPaH.
B 3aBACHMOCTH OT KOHCTPYKIHH MOAYAATOPa IPOEKTOPH GLIBAIOT CAe-
AVIOIEHX TUnoR: TFT-NPOeKTOpPH, MOAMCMAMKOHOERRE NPOEKTOPH H
DMD/DLP-mpoexTopEL

B 3aBHCHMOCTH OT CIoCo0a OCReMeHH MOAYASITOPA MYALTHMEAHIA-
HHE IPeEeRTUPH TOAPAZASAAIOT Ha HPOEKTOPH IPOCBETHOTO B OTPayRa-
TEABHOTO THIOB.

B TFT-npoermopax, OTHOCAIMMXCA K MPOEKTCpaM MPOCBETHOTO THHA,
B Ka4eCTBE MOAYANTODa MCIOAB3YeTcs MahoraGapuiTHas LBeTHAs aK-
THBRHAA JKK-MaTpuna, BHIIOAHeHHaR mo TeXHoAoTHH TFT., IlpuHmun
Aelictena MyarTHMeaAMitHOrO TFT-npoexTopa NpOCEeTHOrD THIIA HAAID-
cTpUpYeT puc. 4,12,

OCHOEHHM 3AEMEHTOM YCTAHOBKH SBASIeTCS MHHHATIOpHas JKK-
MATPHIa, BRINOAHEHHAA N0 TeXHoAOrHY TFT, Kak u AKK-sKpaH IAOCKO-
MaHEeALHOTO IBETHOTD MOHUTOPa, PABHOMEDPHOE OCBeleHHe TIOBEepPXHO-
cti JKK-MaTpHIiH AOCTHraeTcd 3a CYeT NPHMEHEHHA CHCTeMEl AHH3,
HA3HBaeMOH KOHAEHCOPOM,
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Koupescop TFI-MaTpEOa OOLeETHR

Puc. 4.12. MpyHuvn percteua MynsTUMeauAnoro TFT-npoexTopa
npocBeTHONO TMNB

ToAucuAuKOHOBLIE MyALMUMEGUIIHbIE NPOEKMOPH! TAKKE OTHOCATCH
K OpOoeKTopaM MPOCBETHOIO THNIA M UPAMEHAIOTCA B TOM CAYYAe, KOTAA
HeoGXoAMMO MoAYYHTS Goace aproe HaobparreHne, B HHX HCnOABSyRT-
¢ He 0AHA BeTHasa TFT-MaTpua, a TPH MOROXPOMHEEIe MHHHUATIOPHEE
JKK-maTpHuH pa3sMepoM okoao 1,3". Kaxaana us marpuy bopMupyer
MOHOXpOMHOe H300paKeHHe KPacHOrQ, 3eAEHOT0 HAM CHHEero IBeTa.
OnTHyecKan CHCTEMA NPOeKTopPa, KAK noXasaHo Ha puc. 4.13, obecne-
YHMBaeT COBMellleHHe TPexX MOHOXPOMHEIX H300pakeHHi, B peayAkTaTe
gero opMHUpYeTCa BBeTHOS H3o0paKkeHMe, TaKad TeXHOAOTHSA MOAYIH-
Ad Ha3PaHHe NOAMCUHAHKOHOBOH (p-Si). KaAml 3aneMeHT DOAH-
CHAHKOHOBOH MAaTPHUEI COAEPXHT TOARBKO OAMH TOHKONASHOYHHIT
TpPaH3UCTOP, NO3ITOMY €ro pazMep MeHsIIe, 9eM pazmep 3aemenTa TFI-
MATPHIL, ¥TO MO3BOASET NMIOBHICUTE YeTKOCTE H300paxenud,

On-paxammee HK-maTprna AMIporIHLIe
{xpacuiit) ABpKAAd

TNMpoexnuonnan Awxpomusiie KosaeHcop KK-marpama  Orpamaronies
ABMTA 3epraad {crmmit} 3epKAAD

Pwc. 4.13. MpuvHUMN geRcTena NOAMCUANKOROBAro MyNTUMEAWAHOM
NPOSKTOPE NPOCBETHOMS TMNa
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LlpeTOAEANTEABHAA CHCTEMAa NOAHCHAHKOHOBOTO IpOEK-
Topa, COCTOAINAA U3 ABYX AUXPOHYHEIX (D, D)) H oaHOro 06EMHOTO (N))
3epKaA, HCIIOAB3YETCS AAAL pasAoReHHA OeAoro cBeTa NPOEKIHOHHOM
AAMIEI Ha TPH COCTABAAIOINMe OCHOBHHX HBETOR {KPaCHHIHA, 3@ASHRIH,
cuHui). LlBeTropeaeHHe HeOOXOAMMO BBIIOAHHTEL AAS TOrO, 9TOGH NO-
AATH Ha KAXKAYIO 3 TPeX MOHOXPOMHEIX MaTPHI] CBeTOBO#H IIOTOK COOT-
BETCTBYIOIErD BETa, AMXPONTHOE (LIBETOAEAHTEABHOE) 3ePKAAO TIPO-
OYyCKaeT CBET TOALKO OAHOM AAMHEI BOAHH (OAHH IIBET) H HPEACTABASIET
coBoil XOPOIIC OTNIOAHPOBAHHYID CTEKAAHHYIC MOAAOKKY ¢ HaHeCeH-
HOH Ha Hero TOHKOH NAEHKOH H3 AMSASKTPHYSCKOT0 MaTepHaAa.

CucrteMa OBeTOCMeI e HHUA NOARCAAHKOHOBOIO NPOEKTOpa
COCTOHT H3 ABYX AMXpCOHYHEIX (Dy, D,) u oaHoro orpaxaromero {Ns)
3epPKai H CAY2KHT AAA [IOAYSEHHS IIBETHOCC H300pasKeHHs ITyTeM HaAO-
JKeHHA OAHOTO Ha APYTOH TpeX MOHOXPOMHEIX M300paKeHul, co3aara-
€MEIX COOTBeTCTBYIOIMMH JKK-MaTpHLlaMH.

[MOAHCRAHKOHOBEE IPOEKTOPH obecneynBaloT Goaee BLICOKOE Ka-
4ecTBO M300paykeHn:, SIpKOCTE H HaCHIUeHHOCTE L[BETOB [0 CpaBHE-
HHIO ¢ npoexropami Ha ocHOBe TFT-MaTpun. Onu Goaee HapeKHH B
paboTe M AOATOBPEYHH, MOCKOABKY TpH KK-MaTpunH paboTaiiT B Me-
Hee HalIPSDKeHHOM TeIAOBOM pesKHMe, 1eM OApHA. Baaroaaps 3ToMy no-
AHCHAMKOHOEBBIE MPOEKTOPH MOKHC HCIIOAB3IOBATH IIPH IPOeTHPORa-
HUH H300paKeHnsa Ha GOABLIOH 3KpaH B TAKAX NOMENIEHHAX, KaK
KoH(epeHII-3aAEl, KMHOTEaTPkI.

KK-npoexmopst OMPpAXKAMEALHOre Muna NpeAHasHaYeHRl AAS pa-
GOTH B GOALUIHX AYAHTOPHAX H OTAMYAIOTCS MO OPHHITMNY AeHCTBHA:
MOAYASAIIHH MOABEPraeTCAd He NMPOXOAAINMIA, a OTPAKeHHHH CBeTOBOH
noToK, HanbGoaee wacTo UCHOARIYEMOH B KOHCTPYKUHEX JKK-npoex-
TOPOB OTPAJKATEABHOIC THIIA ABAAETCA TeXHoaorus DMD/DLP, paspa-
Gotaunas ¢upMoii Texas Instruments.

B DMD/DLP-npoexTopax OTPaAATeARHOTO THIIA H3AYIEHHe UCTOY-
HHKA CBETa MOAYAUPYETCA H300paXxxeHHEM IPH OTPayKeHHH OT MATPHMIIEL,
COCTOAIEH B3 JAEKTPUYECKM YIPABASEMHX MHKPO3EPKAA H BHIIOA-
HeHHON Mo TexHoioruu MEMS (micro electromechanical system —
MHKpODAeKTpOMexaHHYecKne cucremul}, B DMD/DLP-npoekropax B
KadecTBe OTPAAIOmel TOBEPXHOCTH HCIIOAB3YETCH MATPHLA, COCTOA-
IIas U3 MHOXECTBA (A0 MHAAMOHA) 3ACKTPOHHO-YIPaBASIeMEIX MHKPO-
3epPKAA, pasMep KaXKAOro H3 KOTODRIX 14 x 14 MKM, a 3330p MEXAY
HUMH — 0KoA0 1 MEM. Kaxaoe MHKPO3epPKAAO HMeeT BOIMOAHOCTE 0T-
PAEATh NAAAIOINHI HA HEeTO CBeT AMO0 B OOBEKTHE, AROO B IOTAOTHTEAD,
YTO ONPEACASETCA YPOBHEM NOAAHHOIO HA HEro 3AKTPHYECKOTO CHI-
Haaa. [Tpu momapaHnn cBeTa B OOBEKTHE 0HpasyeTca APKHH IHUKCeA
3KpaHa, a B HOTAOTUTEAE — TeMHHIN. Takue MaTpHUk 0603HAYAIOTCA

148



ab66peenarypon DMD (Digital Micromirror Device — nudpopoii Mu-
Kpo3epKAaAERHEIH mpuGOp), a TEeXHOAOTrHA, HA KOTOPOH OCHOBAH HX
npuHnnm aeicreus, — DLP (Digital Light Processing — qadposan o6-
paboTra ceeta). Kak npaBuAo, B opHo# DMD-MaTpHlle cOAeDKHMTCH
OKoAC 848 x600 = 508 800 MHKpoO3epkan, 910 ONPeBOCXOAHT SVGA-
paspeiwrente (800 x 600 = 480 000 nuKceroB). DMD-MaTpHULIEE HMEIOT
SHAYHTEABHEE CPOK CAYROH — He MeHee 30 aeT.

AAs IOAY9eHHA OBETHOTO H300paKeHHA ACTIOARSYIOTCA [IDOEKTOPH
ABVX BAPHAHTOB: C TPEMSA HAN 0AHOM DMD-maTpHTjei. TpexmMaTpHIHENH
TIPOEKTOP, CXeMa KOTOpOro NpeAcTaBAeHA Ha puHc. 4.14, mo crmocoby
dopMupoOBaHUA NBETHOrO H300pakeHHA AHAAOTHYEH NMOAMCHAMKOHO-
BOMY {cM. pHc. 4.13).

B oanoMaTpuHEx DMD/DLP-IpoeKTOpax NOAHKIH LBETHOH KaAp
(opMHDYETCS B PE3YABTATE NOCASAOBATEARHOND HAAOKEHNA Tpex OH-~
CTpPO MEeHAIOUWIHXCA MOHOXPOMHEIX KAApOB! YepPHO-KPAcHOTO, HYepHO-
38AEHOr0 M YepHO-CHHEro, CMeHa MOHOXPOMHBIX KapApOB Ha SKpaHe
HelaMeTHa OaaroAapsA HHEPIHOHHOCTH YeAOBE4eCKOTo 3pears. MoHo-
XpOMHBIE KaApPH OOpasyioTci NPH HOCAGAOBATEABHOM OCEBENISHAH
DMD-MaTpHIE Ay1OM KPacHOro, 3eA2HOTO H CHHEro IBeTOB. Ayd Kaxk-
AOr0 I[BeTa 00pasyeTcs 3a CYeT NPONYCRAHHA CBETOBOIO IIOTOKA OT NPOo-
eKIIMOHHOI AAMITH Yepe3 BPAIaIoIHHCA ANCK C KPDACHEIM, 3eA€HEIM H

3epKano

€ NO30A0YEHHEM
eNAOBOH VAL HEuTerpasLHEN KOBAEH
TIOKPEITHEM T H ™ o cop

KOMGHHHPORAHHAS  MuKpO3epRAALHED
npHIMa qHIT

Puc. 4.14. Cxema TPEXMATPUYHOTD OTPAXATENLHOTO MYNBTUMEMIAHOTC NPO-
€KTopa
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CHHHM CBETO{PHAETPAMHE, KaK 3TC IOKA3aHO Ha CXeMe OAHOMATPHMHOTO
npoexropa (puc. 4.13). YopasreHAe MEKpO3ePKaAAMEA CHHXPOHASHPO-
BaHO C [IOBOPOTCM CBETO(PHALTDA.

TMo cpasaermio ¢ JKK-rexHororuamm TexHoarorns DLP obaapaer
CACAYIOLIMMH IPEeUMYLIeCTEAMH: NNPAKTHYECKH MOAHRM OTCYTCTBHEM
SepPHHCTOCTH H306pakeHHd, BHCOKOH SPKOCTEIO H PABHOMEPHOCTEIO
ee pacnpeaeAeHH. K HEAOCTATKAM OAHOMaTpHYHEIX DMD-npoeKTopoBs
CAGAYET OTHECTH 3aMeTHOEe MeAbKaHHe KaApOB.

B npoeximopax, peaausyiowjux D-ILA-mexnoaorwo (Direct Drive-
Image Light Amplifier), ocHOBHEM 3reMeHTOM siBasteTct D-ILA-MaTpHIIA,
KOTOpas OPeACTaBAfeT cofoll MHOTOCACHHYIO CTPYKTYPY, PasMellen-
HYIO Ha MOAAOPRKE H3 MOHOKPHCTAAAMMECKOrO KpeMHHs (puc.4.16, a)
Bce ROMIOHEHTH CXEMH YOPABAEHHS BHIIOAHEHH [0 TEXHOACTHU
CMOS (Complementary Metal Oxide Semiconductor) n pacmoAarasoTcs
33 CBETOMOAYAMPYIOIIMM CAOEM JXMAKHX KPHUCTAAACB. 3TO MOIBOASET
CYIIECTBEHHO YBEAHYHTE NAOTHOCTE Pa3iMenieHHS MHRCEAOR, pa3Mephl
KOTOPHX MOTYT COCTABASITE BCEr0 HECKOABKO MEKDOH, H ofecneudTs
BBHICOKYIO 3(¢KpeKTHBHOCTL NCOCABIOBAHN MAOMBAN KpHCTaAAa. Ipe-
HMYINECTBOM TeXHOAOTHH SBASETCA TAKXe BOIMOKHOCTL (hOpMHUpOBA-
HHA CBETOMOAYAMPYIOLIErO CAOA H CXeMH YIIPABACHHS B XOAE EAMHOTO
TeXHOAOTHYECKOIo npolecca. OTpaxatompe CBONCTBa MATPHIIH OIIpe-
AEARIOTCH COCTOMHHMEM CAOH JKHAKHAX KPACTAMOB, N3MEeHAIOMIETOCHA [OA
BO3AEHCTEBHEM NepeMeHHOre 3ACKTPHYECKOTO HAlpsDKeHUA, KOTopoe

DMD-MaTpama Bpamaronguiics aucK
ANHIE XKOHASHCOpR C OBCTHEIME CBeTO(RAETPAMHA

Pirec. 4.15. Cxema oAqHOMATPHUHHDNO OTPRXETENRLHOMO MYNETMMERWAHOD
NPOBKTOPE
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(hopMHUPYETCT MERAY OTPAKAIOIIMMM ITHKCEABHEIMHE JACKTPOAAMH H
o6ImMM AAS BCEX MHKCEAOB IPO3PATHEIM SAeKTPOAOM, D-1LA-MaTpunm
BHAEPKHBAIOT CYIHECTBEHHOE NOBLIEHHEe TeMIOEPATYPH, YTO NOSBO-
ASIeT MPUMEHSTS B IPOEKTODAX, BEITOAHEHHEIX Ha HX OCHOBE, MOIHEIe
HCTOTHMKH CBETA.

[Mpoexroprt D-ILA cTpOATCA 0 TPEXMATPHYHOM CXeMe (RaxKpan Ma-
Tpuma opMupyeT H3oOpakeHue opHoro M3 GasoBeX neeTop RGB-
IPOCTPAHCTBA) 1 ACMOHCTPHPYIOT H300paXkeHHe, Ha KOTOPOM IpaKTH-
YeCKHA He3aMeTHa MMECEALHad CTPYETyYpa. OnTHuecKad cxema D-ILA-
NPOEKTOpa NOKA3aHa Ha PHC. 4.16, §. OTH NPOSKTOPHI C PABHEIM YCIEXOM

fv 45 v # F ¥ # ¥ ¥a
Hasg

o

Puc. 4.18. D-ILA-npoexToph::
& — oTpykTypa D-ILA-MaTpuubl; § — DATMHECKEA CXeMa NPoeKTopa
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MOrYT OHTE NPHMEHEHH AASl BOCIIPOH3BEAEHHS KOMNBIOTEPHRIX U BH-
ASOCHTHAAOB, OAHAKC B CHAY HOBM3HH TEXHOAOTHH PSA BHITyCKaeMHX
Ha CeTOAHALIHHI AeHE YCTPOHCTE OTHOCHTEARHO HEBEAUK,

K ocroumm napamempaMm BUASOIPOEKTOPOB OTHOCATCA CAGAY-
Iolue.

CremoBoil nomox (ANSI-A10MeH) (AIOMEH — eAMTHHIA CBETOBOTO I0-
TOKa). (ANS] — AMepHKaHCKHI HAllHOHAARHHA HHCTUTYT CTAHAAPTOB, )
CReToBOMH IOTOK aTTECTYETCA KaK NOAYCpeAHee SHaYeHHEe Pe3yALTaTOB
H3IMEpPEHHIT OCBEIeHHOCTH B ACBATH PAPHOMEPHO PaclpEASACHHEX
TOYKAX KOHTPOAEBHOTO 3KpaHa paamepoM 0,82 x 0,61 M, DoAyseHHEIME
P MHHHMAABRHOM (POKYCHOM PacCTOSHHU NMPOEKIHOHHOTD OOhLeKTH-
BA. ¥ PasAMYHEIX MPOSKTOPOB 3HAUECHHE CBETOBOIO NNOTOKA MOMET GHTh
ot 1000 a0 12000 am. Ara oBecnieyeHHA AQDCTATOUHON OCBElIeHHOCTH
3KpaHa wupHHOMH 2,6 M B 3aTeMHeHHOM ITOMeImeHHHN HeoHX0ANM CBETO-
Bo#l MOTOK He MeHee 400 aM.

Konmpacmiocms — B COOTBETCTBHH CO CTAaHAAPTOM H3MepAeTCd
TpH NPOEHPOBAEVH 16-KATOYHOTO ITAXMATHOTO MOAS H BEIMHCAIETCH
B BUAE OTHOHIEHMS OCBEIIeHHOCTH, YCPeAHCHHOHN O Pe3yAETaTaM H3-
MEPEHHH B [EHTPaX OeARIX OPAMOYTOARBHHKCE, K CPEAHEH OCBeleHHO-
CTH B IJeHTpaX YepHEIX. FlaMeHEReTcq OT MOACAH K MOAEAH B AMANlazOHe
250:1...500: 1,

PaBnoMepHOCHs — CTHOMICHHE MEHHMAALHOH OCBEIeHHOCTH, N3-
MEPEeHHOI B AeBATH TOYKAX KOHTPOARHOTO 3KPaHa, K MAKCHMAaABHOM,
B AOKyMeHTAIlMH MHOTHX OPOSKTOPOB He YRASHEACTCH. ¥ OTACAEHEIX,
0cobeHHO ROMIIAKTHEX, IPOSETOPOB CHIKeHHEe OCBEIlleHHOCTH Ha Ie-
PUdepHH KajPa OTHOCHTEARHO LeHTPa AocTHraet 50 %.

Hcmounux ceema. B mpoeKTopax HCIIOABIYIOTCS FAACTeHHEIE, METAA-
AOTEAOMAHEIC HAHM KCEHOHORKIE AYTOBHIE AAMIILI.

TaAQOreHHHE AAMIIEI YCTAHOBAEHKI B IPOEKTOPaX HeGOARIIOH MOLI-
HOCTH. OHH HMeIOT CPOK CAYXROH 50...100 4.

MeTaroraar0HAHES AAMITH HCIOABSYEOTCH AASL IPOEKTOPOB CPeAHEH B
BHICOKOH MoImHOCTH. CpOK CAYKORI 5TUX AaMnl Aocturaer 1 000...2000 v,
npugeM yepea 1 000 g saxcnAyaTan APROCTE BaAaeT Ha 20 %. Munna-
TIOPHHE METaAAOTaAOHAHHE AamMuul (Ultra High Perfomance — UHP)
HanGoAee 2(PEeKTHBHE H AOATOBEUHEL.

KceROHOBHE AYTOBEIE AAMTIH, OGAdAAIONIHE pecypceoM Goaee 1000 g
H ofecNeuHBAIOIHE HAMAYYIIYH) IBETOMEPEAAYY, HCIIOABSYIOTCH B MOLI-
HEIX IpOeKTopax.

K uMCAY OCHOBHEIX MPOU3BOAHTeASH MYAETHMEAMITHEX TPOSKTOPOE
oTHocarca: Philips, Mitsubishi, Matsuthita, InFocus, Epson, Sharp,
Sanyo, Hitachi, Sony, ASK, PLUS, CTX, Ampro, Barco, Sim?2 u Hexoro-
PBie APYTHE,
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4.2.3. Bui6op npoekunoHHOro annaparta

B HacTosee BpeMa Ha PEHKE CYLIECTBYIOT COTHH MCAEASH OpOeK-
TopoB. IIpH BHGOpe MOASAH PEKOMEHAYETC PUHATE BO BHHMAaHUE PAp,
XapaKTepPHCTHK.

Io 3Ha4YeHHIO APKOCMU CBETOBOTO NOTOKA MPOEKTOPH MOTYT OBITE
MOAPA3SACASHH Ha CACAYIOIIHE TPYINEL

500...1 000 AM — HCIIOAB3IYIOTCSA B HEOCBRIIEHHEIX ITOMeIleHHAX H
AOMAIIHETO npocMoTpa PHABMOB;

1000...1 500 AM — IPHMEHAOTCA AN aYAMTOPHH, KOMHAT ¢ O4YeHEb
HHM3IKHM YPOBHEM IIPOHHKHOBEHHA AHEBHOTC CBETA;

1 500...2 000 AM — 0GABAAIOT AOCTATOTHHIM YPOBHEM SIPKOCTH, o0Ge-
COeYHBAKT NPOSKIHIe H300parkeHusa OOABIIOrO pa3sMepa B XOPOUIO
OCBRIIeHHEX NOMeIeHHAX;

2 000 AM u Goaee — OMeHE APKHe IPOeKTOPH, MIPEACTABAAIOT COGCH
KaTeropHI0 NOPTATHBHEX UAH ICAYIIOPTaTHBHEIX NIPOEKTOPOB BEICOKO-
ro KayecTBa MCIIOAHEHHA, KOTOPHE CTAHYHC MOAOMAYT AASL COIAAHMA
YeTKOTO H3p0parkeHnsI Ha GOALIIHX 3KpaHaX B KOHG(epeHII-3aAaY, Kyaa
mocrynaeT BOABIIOS KOAHYECTBO AHEBHOTC CBeTa.

BricOROe paiapeilerie NPOEKTOpa MO3BOAAET oTOOpasuTh M306pa-
JKeHHe Hoaee AGTAARHO.

BapuaHTH Ga30BOTO paspelleHHs;

SVGA (800 x 600) — monyadpHoOe pa3spellleHHe HEAOPOIMX MpOeKTO-
POB, KROTOPEI® BOCIPOAIBOAAT OTAHTHOE H3COPaKEeHHE;

XGA (1024 x 768) — HMerT G0oAee BEICOKYIO CTOMMOCTE, HO AOCTa-
TOYHO DONMYASIPHEE OPOeKTOPRL;

SXGA (1280 x 1 024) — cTOMMOCTE 3HATHTEABHC BBILIE, 9eM Y IPO-
eKTOpOB C paspemeHueM XGA, IPeAHA3HAUEHH AA HCIOABIOBAHHA
AAS YIIDABACHHA M KOHTPOAS, @ TAIUKe NPH patoTe ¢ HHAKEHEPHEIMU H
CAD/CAM-nporpaMMaMi, Tae BaXKHA METKOCTE H300PaXeHUA MeAb-
JafIHX AeTareH;

UXGA (1600 x 1 200) — npoeKTOpH C BHCOKCH CTOMMOCTEIO, TIPEA-
HasHAYEHR AAA pabouMX CTaHUHE OYeHk BRICOKOIO paspeIleHus, KOTo-
PHIe COAEPPKAT GOABIIOE KOAMYECTBO HHOPMAIIHH.

AAs pabotrl ¢ rpaduraMi B cTuAe Power Point, aHarpamMMans, cxe-
MaMH ¥ OOBYHEMH GH3HeC-TIPpe3eHTaluAMH NPeKPacHO MOACHALT pas-
pemenue SVGA, AA mpeseHTauMi ¢ NCOOAB3OBAHHEM TaGAMI H CXeM
THIa Excel, rae coAepRHUTCH GOABLICE KOAMMECTBO HHPPOBLIX AAHHEIX,
paspemende XGA BIIOAHE YAOBASTBOPHTEARHO. AAf NMPOSlMpOBAHHA
TeXHHYECKHX 9JepTeRell MAM ADYTHX H30GDAKeHHi, OTHOCAIMMXCA K
TeXHHYeCKol ctepe, MOHAAOOHTCA NPOEKTOP OYeHE BRICOKOTD paspe-
mennsa SXGA,
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IMpr erbope pazpellleHEA MPOSKTOPA PEKOMEHAYETC COTAACOBATE
paspeirenne MoHETOPA [TK, ¢ ROTOPEIM OH GYAET HCTIOAB3OBATHCA. Aydiie,
qro6H UX paspelleHH COBMAAAAH. MHOIMe cOBpeMeHHEIe NMPOEKTOPH
MOTYT DacTiO3HABATh BXOAHEIE CHTHAARL, OTAMYHEE OT UX PaspellieHH.

Macca MOXRET GHTE CYIIeCTBeHHLIM (JaKTOPOM NpH BHOOpe MpoeK-
Topa. Macca IOPTATHBHBIX NPOEKTOPOE HE MPEBHINAET 3 KT, d CTALHO-
HAPHEIX — OT 4 A0 7 KT

Konmpacmnocms npoekTopa AcAKHA GHTE Be MeHee 400: 1 anq Toro,
YTOOR ROCNMPOU3BOAHMOE H300paKeHHe 0BAAAAAD KAK MOKHO GOAL-
meif yeTROCTHI0. EcAm npoexrop Gyaer pabGoTaTs NpH BEAICYIEHHOM
OCBelleHHN, HeOGXOAUMA MOAEAD C OYeHb BHICOKOH KOHTPACTHOCTLIO.

CoomnRoutertie popMAmMoB B NPOEKTOPAX, KaK NPaBHAC, GuIBaeT ABYX
TiNOB — 4:3 Al 16:9. CooTHolenne ¢opMaroB 4:3 — Haubioree ga-
CTO HCHIOARIYEMOE B KOMIBIOTEpaX, ITpOeKTOpH ¢ cooTHOMEeHNEM 16:9
NpeaHa3Ha4YeHHl AAA AOMAITHHX KEHOTeaTPOB.

CpoK cAYKOR AAMITEI B HEXOTOPEIX MPOSKTOPAX BRICOKOH CTOMMO-
cTH pocturaet 6 000 4.

“INl YVCTPONCTBA ®OPMNPOBAHUA OBBEMHbIX
W30BPAXXEHUIA

Ycrpolictea dopMHpoBaHMA O0BLEMHEIX {TpexXMepHLIX) Haolpazxe-
HHI NOSBHANCE B KAYECTBE JAGMEHTOB CHCTEMEI BHPTYAABHON peaib-
HOCTH, KOTOPBIE HETEHCHBHO COBEPIICHCTEYIOTCA. TePMUH « BUPTYAAL-
Has peaALHOCTE» MOXKeT GHITE fTlepeBeAeH KaK BooOpaKaeMEId, KasKy-
IIMIACH, ABJKE «IIOAACABHEI» MUP.

TTo cBOR#H KOHCTPYKIMH TAKHE YCTPOHCTRA IPMHIMITHAALHO OTAHYA-
IOTC OT TPAAHIHOHHEIX MOHHUTOPOE, NMOCKOAEKY B UX OCHOBE A€KHT
crnocot ¢opMHpPOBaHHA TPeXMEPHEIX HaoGpaKeHuii, OCHOBAHHKIH Ha
addexre GHHOKYAAPHOTO 3peHHA, HAM CTepeO3peHHs,

OcoGeHHOCTH BOCHPHATHA YeAOBEROM OOBeMHEIX M300pasKeHHE
OMIPEACASIOTCH CASAYIOIIHMH (PAKTODAMM: NePBHYHEMH (BPOKASHHAI-
MH), OCHOBAHHEIMM Ha HCNOABMBRAHMHM OHHOKYASPHOTO 3PEHMS, M
BTOPWYHEIMH, OCHOBAHHLIMH Ha HAKOILAGHHOM YEAOBEKOM OIIHTe OpH-
€HTAIWH B MPOCTPAHCTES M MO3BOATIOITHMHE ONEHHTE TAYOHKRY HalAIO-
AaeMoro oGbexrTa 00 KOCEeHHEIM IPA3HAKaM, AOCTYIIHEIM IDH MOHOKY-
AMDHOM 3peHNH. BaxHeHmmmH, Oe3yCAOBHO, SBASIIOTCE BTOPHYHEIS
dakropu. O6reMHOe BocOpHATHE 00BEKTOB BO3MOXKHO KAK npu GHHO-
KyAAPHOM, TAK ¥ IPH MOHOKYASPHOM 3PeHHMH, TOITOMY HAAIO3HIO TPeX-
MEepHOCTH H300paXkeHMa MOJKHO CO3AAThH IIPH MOMOINH TPAAHIMOHHEIX
ABYXMEPHEIX YCTPOHCTE 0TOOpaXkeHus (TeAeBH30Pa, MOHHTOPA),
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OcolenHocTH 06BeMHOTC H300pakeHnd (TEHH, B3AUMHOS IIOACKE-
HHE H T. A.) MOXXHO CO3AABATE Ha ICKyCCTBEHHEIX MOAEASIX BAPTYAALHO-
o KOMORIOTePHOTO MHPAa, HCIIOAR3YS HOBOIO TEXHOAOTHIO, KOTODYIO
NPHHATO HA3HBaThk TpexmepHoi rpadmukoi, mau 3D. B ocHoBe 3Tol
TeXHOAOTHH AGNKHT TaKOM NOAXOA: BCe 00LEKTEI KOMIILIOTEPHOTO MUpa
ONUCHBAIOTCH B TPEXMEPHOH CHCTeMe KOOpAHHAT. MMes MaTeMaTHve-
CKO€ QIIMCAHHE TPeXMEPHOTO OOLEKTa, MOJKHO KOPPEKTHO PacCYHATATD
€ro ABYXMEPHYIO HpOeRIHIO Ha TAOCKOCTE SKpaHa, KoTopad 6yaer o6-
AAAATE BCEMH CEOMCTBAMU TpeXMmepHoOro obrwekra. ITockoabky ofwemM
BHYHCAEHMH, HEOOXOAMMHN AASL pacyeTa TpeXMepHOH cHeHHl, HC-
KAIOUATEALHO BEAHK, 3TY pafoTy BHIOAHAIOT CNEIHAARAMPOBAHHEE
rpatdHuuecKkie Nponeccophl, Ha3HBaeMEEe YCKOPHTEAAMH TPeXMepHOH
rpacdurn, nan 3D-akceaepaTopaMH, KOTOPHE NoppoOHEe OYAYT pac-
CMOTPEHH B IOApPa3p, 4.4. ApxuM npuMepoM 3D-rpadHEH ABASIIOTCHA
MHOTOYHCAEHHBIE TPEXMEPHEE KOMILIOTePHEIE HIPHL.

MexannaM GHHOKYAADHOIG 3peHHMS CES3aH C SBAEHHEM OAHOBpe-
MEeHHOTO PaZApasXeHHs CBETOM TOpPH3OHTAARHO PacHOAOKeHHEIX He-
CHMMETPHYHEX TOYeK CEeTYATEH rAas. ACHMMETPHA STHX To4YeK ofy-
CAOBASHA TeM, 9TC 004 raa3a, pacnoAoMeHHEIe OAHH OT APYTOro Ha pac-
CTOAHMH 6...7 CM IO FOPH3OHTAAH, BHAAT OAHH H TOT JRe OOBeRT IOA
PasHEIMH yraaMe. Baaropaps sToMy IpOeKITHH OffLeKTa Ha TAA3HOM AHe
Ka)KAOTO Tha3a OKA3BIBAIOTCH CMEINEHHEIMH B TOPH3OHTAABHOM Ha-
npapAeHHM, TOAOBHOH MO3r aHAAH3HPYET 3TH NMPOeKIUH, B De3yALTATe
Yero y 4eAOBeKA COZAAeTCH omyineHne obpemMHocT obwerra. ITpaxu-
gecrmAi cnocof (PopMHPOBaHHA cTepeoH300paKeHNs 3aKAIOTAETCH B
TOM, 9TO ABa A300pa’keHHA OAHOTO H TOTO JKe NMIPeAMeTa, KAK MOKA3AHO
Ha pHc. 4.17, npoepMpyeMEle Ha KAJKARIH raas, papopavyHBaloTea B ro-
PH30HTAAEHON HAOCKOCTH GAHH OTHOCHTEABHO APYTOTO Ha HeGOABIIOH
yToa, o6pasyd Tak Ha3HBAEMYIO cmepeonapy. Takofl crepeockon mo-
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Puc. 4.17. NprHumn thopMUPOBEHWA CTEPECNApE!
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3BOASET BHACTE O0LeMHOe H300pIKeHHS 34 CYeT PA3ACABHOTO HabAIO-
ACHHA KaAKABIM IAa3OM ABYX INIOYTH OAHHAKOBBIX [TAOCKHX naoﬁpaxe-
HA, o6pasyIOUIHX cTepeonapy.

TpuEnMO AeHCTBHA CTePeOCKOoNIa PeaAH3YeTCa BO BCeX COBPEMeH-
HEIX ycTpoiicTBax GopMUPOBaHIA 0GbeMHLIX U306paxKeHHIt. OAHAKD
HCMOALIYEMBIE B HUX KOHKPeTHHE cnoco0s (JOPMHPOBAHHS CTEPeo-
Naps OTAMYAIOTCA MeKAY coboil, UToOH KamAHI raas MOT BHASTH
TOABKO OAHY [IOAOBHHY CTEpDEONapHl, CYIECTRYIOT ABA OCHOBHHX CIIO~
coba:

s HCHOAB3OBAHHE AMAS KaXAOTO TAd3a OTAGARHOTO 3JKpaHa
(ABYXSKpaHHHIA criocod);

= [POSHHPOBAHME ABYX H300paKeHM#l, COCTABAAIOLINX CTe-
peoniapy, Ha oBmHi 3KpaH C NOCAeAYIOme# ceaeKiHeit >ae-
MEHTOR cTepeonaphl, obecneyusatowtedf X paspeAbLHEIR nTo-
Ka3 KayKAOMY raazy (0AHOBKDaHHEH cnocob).

AByX3KpaHRLlEe yempolicmsa OCHOBAHE Ha UCTIOALIOBAHUH B Ka1eCT-
B ABYX 9KPAHOB MUHHATIOPHHX JAT, ¢ NOMOIIBIO KOTOPBIX YAA€TCH TO-
AYYHTB BeCEMa BHICOKOE pa3pemenue (A0 1 280 x 1 024 Ha RWKAOM 3Kpa-
He), OAHAKO BCe YCTPOMCTBO 0TO0PAKeHHA IOAYIaeT A BECEMA THREARIM
H TPOMO3AKHM, MO3TOMY AAS €70 KPelAGHHA OKOAO TAd3 HCIOOAL3YIOT
CITeIHAALHYH0 IOTaHTy. Tarme yCTPOHCTBA OTHOCATCA K THmy BMD
(Boom Mounted Display — Aucnoneft, 3aKpenaeHHEN Ha nrTaHre). OHU
OPHMEHAIOTCH B COCTaBe NPObeCCHOHAABHBIX TPeHA’KepOB-CHMYASA-
TOPOB.

TpOMOIAKOCTE ABYXSKPAHHEIX YCTPOHCTB OHIA MPEOAOAEHA IyTeM
HCOOAL30BAHAA KOMIAKTHHIX M K-5Kpanos. IToABHANCE H HElPEDHIB-
HO COBepHIeHCTBYIOTCH YAOOHEIe yerpoiicTBa oToOpaKeHHS B BHAE
mAeMOB, GHHOKASH MAM CIIeHHAABHEIX OYKOB. MX npuHITO Ha3uBaThL
yerpoiicreaMu THna HMD (Head Mounted Display — aHcniaeii, 3akpe-
TAeHHEE Ha roacee). FIMeHHO OHH SBAMIOTCA B HACTOSINIEe BpeMS
OCHOBHHMH yCTpoiicTBaMi (pOpMHPOBAHHA 0OReMHHX H3O0parkeHUH
H WIAPOKO HCHOAB3YIOTCA B CHCTEMAX BHPTYAABHOR pearsHocTH, Han-
6oAee pacpOCTPaHeHHBIM YCTPo#HCTBOM oToOpaxeHud THiIA HMD aB-
ASETCH HIASM BHPTYaAARHON peasbHOCTH, HAH VR-maem. CymiecTsyeT
Taxxke rpynina ycrposicrs thna HHD (Hand Held Display — pacnaei,
VAEPKHBaeMEI B pyKax). THIMYHLIM IPEACTABUTEASM YCTPOHCTE THOA
HHD seasiorca DocAKAI09aeMHe K ITK GHHOKAR, B KOTOpPEE BMOHTHPO-
Baau Ape JKK-MaTpHiUE. BHHOKAN HMeIOT 3HAaNHTEALHO MeHbIITYK) Mac-
Cy H raGapuTHEIE Pa3MeDH [I0 CPABHEHHIO ¢ yCTpoHcTBaMu THDA BMD,
TIOATOMY OHH HAXOAAT Bee OoAee NIUPOKOe OIpHMeHeHHe B cepe MyAL-
THMEAHA.
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OgHoakpanttie ycmpoticmsa o6eclieynpaloT IOKa3 HacTel Tpex-
MePHOTO H300paykKEHAsN Ha OAHOM 3KpaHe. OAHAKO IPH JTOM HCIIOAB3Y-
eTCq CreHMaALHOe 0GOPYAOBAHNE AAT PasAeAeHHA (CeAEKIIHH) n306pa-
JR@HUI, COCTABASIOLMX CTepeonapy. CylnecTByeT HOCKOABKO CNIOCOGOB
CeAeKITuM,

a OAHOBpPeMeHHHH [MeTOA NOAAPHU3ALHOHHOMN
ceaeKIHUHA). Ha oAHH 3KpaH OCAHOBPEMEHHO NpPOEOUpPY-
IOTCH ABa H306pasKkeHNs, oGpasyiolniHe cTrepeonapy, IpHieM
Kaxxpoe H300pazKeHHe HMeeT DPAa3AMYHYH) NOAADH3AUMIO
CBETOBOH BOAHH. B moaspusalMOHELIE OYKM HaOAFOAATEAB
MOKET BHMAETH CTEPEOCKONMYecKoe HaoOpakeHHe. Tawoif
Cnocod NpUMeHsSeTCd B CTEPeOKHHO, a Taloke B MyAETHMe-
AniHEX 3D-npoekropax. B nocareaHeM caydae 0AHOBpeMeH-
HO MCIIOABIYIOTCA ABA NPOEKNHWOHHEIX ANTNapaTa, HM3o0pa-
FKEeHHA OT KOTOPHX AOARHHE BHITH TINATEABHO COBMeIIeHH
Ha 3KpaHe.

s MTocaepoBaTeABHHHM (3aTBOPHHHK MeToA). Sae-
MEHTR! CTepeonapH oTob0pa’kKaroTcd Ha SKpaHe MOHHTOpa
O OUEPEeAH, IIPH 3TOM MEeKAY KAKALIM CAQ30M H 3KpaHOM
PaciioAdTaeTcs CHeHAABHOE YCTPOMCTBO B BHAS KIUTOPKH»,
HAW «3arBopar (Shuiler), xoTopoe CHHXPOHHO CO CMeHOH
3ACGMEHTOB CTepecNaphl CTAHOBHUTCH HEMPO3PAaYHHM, TIepe-
KDEIBas IOAE IPeHHT OAHOMY raasy. HauGoaee 4acTo B Kade-
CTBE€ TARKMX «IITOPOK» MCTIOABIVIOTCH CHEINHAABHEIE 3AGK-
TPOHHO-YIIpaBAsdeMEle O4KH (Shutterglasses — OUKH 3aTBOPHO-
TO THTa). B KagecTBe YIPABASIOIIErC CUTHAAL AAS TAKHX OUKOE,
HAZHBAEMEIX Tal)Ke AKTHBHHMH NOASPHIAIMOHHEIMHM OYKA-
MHA, HCTIOABIYETCS BRIXOAHOM CHTHAA BHASOapanTepa ITK.

s Kom6unupceasHHH MeToa OraMdaerca or 2a-
TBOPHOTC METOAA TE€M, UTO I[TO3BOASET HCIIOAL3OBATH IIpO-
CTHe (AaCCHBHHE) MOASPH3AlHOHHEE OYKH BMeCTO JoAce
AOPOTMX aKTHBHEIX,

4.3.1. LLinembl BUPTYaNbHOW PpeanbHOCTH
(VR-wnemm)

[HAaeMH EHPTYAARHON pearkHOCTH (VR-MAEMH), Ha3HBaEeMBIE TaX-
ke KHOepIIAeMaMH, ABAAIOTCS B HACTOALIee BpeMA Hanboiee coBep-
IeHHEIMH YCTpoHCcTBaMI (hOpMHPOBaHNA TPeXMEPHEIX H306paskeHHH,

TToMMMO HAAWYHA ABYX HHAMBHAYAABHHIX 3KDAHOB AAA KaJKAOTO rAasa
VR-maeMH SAaropapa CBoell KOHCTPYRIMH 05eCIe9nBaKIT OTCEYCHAR
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noasa nepugepHiiHOTO 3PpeHHA YeAOBEKA, YTO YCHAHEBaeT 3pdeKT mpo-
HHFHOBEHWS B BHPTYAARHEIN KOMITEHOTEPHEIH MHP.

B VR-mAeMaxX HCHOABIYIOTCH MHHHATIODHEIC SKDAHE, BLIMOAHEGH-
HHE Ha 0CHOBe aKTHBHHX XK-marpuy, Kaxaaa a3 XKK-maTpun $op-
MHPYET OEETHOE H3o0OpaxeHne, KoTopoe BAaropapsa ocoboii KOHCTPYK-
UHH HIAEM3 BHAMT TOABKO OAHH rAad. TToMHMO 3RpanoB VR-mmaeM CHaG-
XREeH cTepeoOHHIeCKUMH IOAOBHEIMH Teae(pOoHAMH M MMKpOGOHOM.
Vaea miaeMa, OOBEAMHAIONHI B ceOe ITH MAaTPHIIEI H OPraHEl PeryAH-
POBKH, HA3LIBAETCA BU30poM. BH3op AdeT BOIMORHOCTEL PETYAHDOEBATE
paccTossHHe MEXAY MaTPHLIAMH IT0 TOPH3OHTAAH, KOTOPOR AGAKHO CO-
OTBETCTBOBATH PACCTOSHHIO MEARAY 3paYKaMH NIOAB3OBATEAS, HA3HEBaeS-
Momy IPD {Inter Pupil Distance}. BU30pE BeKOTOPEIX MOAEAei mAeMOB
ofopyaoBaHH CHENUAALHOH ONTHYECKOH CHCTEeMON aBTOMATHYECKOTO
onpeaeaenus [IPD, uckaoualomett HeOOX0AHMOCTE B MHAUBHAYAALHOI
HaCTpOliKe MAEMa.

Baxnefmei ocoO6eAROCTEIO VR-IMIAEMOB SABASIETCS HAAMYE TaK Ha-
3uIBaeMoll CUCTEeMH BMpTyassHOH opuerranui {CBQ) (Virtual Orien-
tation System — VOS), KOTOpag OTCACKHBAET ABIDKEHHE MOAOBH H B CO-
OTBETCTBHH ¢ HUM KOppeKTHpyeT H3oOpakeHHe Ha 3RpaHax. B caygae
MOBOPOTA M'OAOBH B OAHY CTOPOHY MaHOPaMHOEe M30OpayKeHHEe «IIpo-
KpyunBaerca» depe3 JKK-MATpDHIE B NPOTHROMOAQXKHOM HampaBAe-
HHH. B peayabTaTe Y NOAB3OBATEAS BOHHKAET HAAKD3HA CTAOHARHOCTH
HabAropaeMoit KAapPTHHRL, OMYIeHUe PearbHOCTH H306paxeHus, B za-
BHACHMOCTH OT NPHHIHNA ASHCTBHA M THIA HCIIOAL3YEMOrD HOAS pa3-
AHMMAOT MarHHTHEIE, YALTPA3BYKOBLIE H HHepITHaALHEIe CBO.

Marrumnrie CBO pacnpocrpaHeHsl HauGoaee IAPOKo. B HUX wc-
MOAB3YIOTCA MHHHATIOPHEIE MAaTHUTHEIE AATYHUKY (KATYIIKH HHAYKTHB-
HocTH}. MarneTHan CBO BRAIOYaeT B Cce6 OAOK BHEIIHMX HeNOABHIK-
HHIX OTeDeAATYHKOB, BRITIOAHMIOIMIMX POAL PAAHOMAAKOR; AATYHK-IIPH-
©MHUE, PACIIOAOKCHHHHA Ha 1IASME; CHCTEMHEBIHA SAEKTPOHHEIA GAOK,
KOTOPHI#A thopMHpYeT 3AeKTPHYEeCKHe CHIHAAHL, MOCTYNAIONIHe Ha Ie-
PeAATIUE, K o0palarTelBaeT CHTHAABL, IPHHATHE NpHeMHHEOM. HuTen-
CHBHOCTE H (ba3a IIPHHATHIX CHTHAAOB 3aBHCAT OT PACCTOAHHSA MEXKAY
NeDeAAIOITHMHE M NPHeMHEIMM KATYINKAMH, a TAKOKe 0T HX B3aHMHON
opHerTanuH. O6paCarrBas nepepaBaeMele ¥ TPMHHMAEMEIE CHTHAARL,
CHCTeMHKI 3AeKTPOHHHI GAOK BRIMHCASET NPOCTPAHCTBeHHEE KOOp-
AHHATEI NDHEMHHAKA OTHOCHUTEALHO NEPeAATIHKA. Pe3yALTATH BEITHC-
AeHHH nepepalorcs B [TK yepea cTaHAAPTHRIH TOCAGAOBATEARHEIH HH-
Tepdeiic RS-232,

B yasmpaseyxopsix CBO BMeCTO MArHHTHEX HCTIOARIYIOTCST MAAOTa-
SapuTHLHE IBHE3ORePAMHIECKHe Nnpeolpa3oBaTeAH, BHEIIOAHAIONHE
(YHKIHM NePEAATYHKOB H IIPHEeMHUKOB. OOHYHO UCIIOABIYIOTCA TPH
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MepPeAaTIHKA UM NIPHEeMHUEKA, pasMellieHHEIe B iAeMe, CHCTeMHEIA GAOK
NMOCHASET Ha MEPEAATYHKH SAEKTPHYECKHH CHTHAA U PeruCTpHPYeT
VAETPA3RYROBOH curHanr. MaMepsas RpeMeHHYIO 3aACPIKKY MeXAY Io-
CAGHHHIM U IDHHATHIM CHTHAAOM, 4 TAXOKE 3HAA CKOPOCTh paclpocTpa-
HEHUs1 3RYKOROH EBOAHH (0KOAC 330 M/C), MOIRHO AOCTATOUHO TOYHO
ONPEARAHTE PACCTOSHAE MEXAY IePEAATINKOM H MpHeMHHKOM. [TyreM
06paboTKH Pe3yALTATOR H3MepeRHif PACCTOSHHA MeKAY TPeMA HapaMy
AGTYHKOB PacCYMTHIBAIOT NOACKEHHE H OPASHTAHIO MIAEMA (FOAOBBI
MOAL30BaTeAsT) B IPOCTPAHCTRE.

Hrepyuarshme CBO ucnoarayiorea B VR-mAeMax MoaeaAel, mpea:
HazHa4YeHHHX B OCHOBHOM AAf NpO{PeCCHOHAABHOTO IPHMEHEeHHHA,
Caoe Ha3paHUe OHH MOAYYHAH OAArOAAPA HCROAL3OBAHUIO B HUX HHep-
IMAABHBIX AATIMKOB — FHPOCKGIICE H AKCeASDOMETPOB, He TpeGyIonmx
AAd cpoeil paGoTE MATHMTHEIX BAM YABTPASRYKOBBIX NnoAeH. C HX no-
MONIBIO CO3AAETCA HE3aBACHMAA HHEPIHAABHAA CHCTEMA KOODAWHAT, B
KOTOPOL OTCACKHBAETCA MOACKEHHE FTOAOBH MOAB3OBATEAS,

B uneponasraEix CBO B RavecTee rHpOCKONOB MCIIOAB3IVIOTCA MU-
HUATIOPHHE TBEPACTEALHEIC AATHMKM B Xopmyce B ¢opMe KyGa. Kax-
ABLH ABTYAK COCTOMT A3 IOAYTIDOBOAHUKOBOTO AA3EPHOTO NEPEAATIUKA
H [IpAeMHAKA. AATYAKH PaclCACGXKEHE! B TPeX B3aMMHO-IEPNeHAUKY-
ASPHEX TAOCKOCTAX. C MOMOINEIO AATYUKOB M3MEDPAIOTCH YTACBEIS CKO-
POCTH BpameHHis B TPeX B3aMHO-IEPNEHAHKYASPHEX TACCKOCTAX, a
TAKIRE HANPABACHHE BEKTOPA MATHHTHOTO NoAd 3eMAH. Hepouans-
HEle CBO HeBOCHIPHMMYHBH K BHEINIHHMM SACKTPHYCCKMM H MAarHuT-
HEIM IOASIM.

B KavecTBe BXOAHCTD CHTHaAA AAS VR-IIAeMa MOJKET HCHOAB3OBaTE:
o AMG0 BUASOCHIHaA OT GRITOBOM BHAeOanmapaTyph, Au60 RGB-car-
Haa BHMpcoapanTepa 1K,

VR-miaeMH ¢ PM30paMi OORIMHO pacCYHTAHE Ha MOAKAIOYeHHE He-
NMOCPEACTBEHHO K BHAeoaaanTepy ITK. IToMumMo susopa VR-maeM o6o-
PYAOBAH PHICOKOKAYECTBeHHON crepeothoHEdecKolt ayAMOCHCTEMOM,
HcroyankroM 3ByKa MOKeT GHTE AHGO TeASBA3OPD (BEAEOMATHATOGIOH),
AHGO 3BYKOBadA KapTa KOMIEIOTepa.

Moaean VR-maemoB KpaiiHe pasHoo0pasHu N0 TEXHMIECKHM pe-
HIEHHSM H BO3MOJXHOCTSM H [0 IPaBy CYHMTAIOTCA OPOAYKTAMH CaMEIX
BRICOKHX KOMIIBIOTEPHEX TEXHOAOTHIA. Ha poccriicKoM DEIHKe H3BecT-
HE TakHe MoAeAM, KaK VPX3D, ceMmelictBo maeMoB-ouKOB [-Glasses
(I-Glasses LC u I-Glasses X2) dpupMu InterSense, kuGepmaem V8 dbup-
MHe Virtual Research Systems, eMagin Z800 3D Visor , Sony Glasstron
5-700, I-O Display Systems SVGA 2D. KOHCTDYKI(MH IIASMOB BOCTOAH-
HO COBepIIeHCTBYIOTCH: €CAH NNePBEIe AMeAH Maccy 1,3 KT, To BIIocAeA-
cTeun — 200
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IIIAeMH BUPTYSALHOH PeaAbHOCTH B HacTosllee BpeMsa ABASIOTCA
HAHOOACE YAAYHHIMM B3 BCEX YCTPONCTB, OCHOBAHHKX Ha HCIOAB3OBA-
HUH ocobeHHOCTeH GMHOKYASPHOTO 3PEHHMs.

4.3.2. 3D-04Kkn

3D-o0uxu aBasioTca Hanboaee PACTPOCTPAHEHHHMUM H AOCTYITHEIMH
no meHe ycTpoiicTsaMu (OPMHPOBAHHSA TPeXMepHLIX H3ofpaKeHHi,
Ipuaunn ux AeACTBUS OCHOBAH HA HCHOABLIOBAYHH 3aTBOPHOIQ METO-
A8 pPasAercHHSA 3AEMEHTOB CTepeonapH. JD-0YKH HCMOAR3YICTCA B Ka-
JerTee AONMIOAHCHHA K OOENHOMY MOHUTOPY M MOTYT ITOACOSAHHATECA K
BHAeoapanTepy ITK NpH noMolny riGKOro MpoBOAA.

MpuHuun AeHCTEHA 3D-04KOB 3aKAIOYAeTCS B TOM, 9TO IIPH NOCAE-
AOPATEAEHOM oToOpa’KeHHM Ha MOHHTOpe AeBOM H Npapoi wdacreli
CrepeonapH CHHXPOHRO A3IMEHAOTCH MPO3PATHOCTE CTEKOA O9KOB, B pe-
3YAETATe KAKARIH rAa3 BHAUT TOABKO CBOK) YACTE CTePeoIapH, H¥To obe-
cneunBaer crepeoathdpertr. Utobu crerkra 3D-0MKOB MOTAH «TEDHTH
NPO3PAYHOCTEY [0 KOMaHAAM KOMIILIOTEpa, HX BRIIOAHAKT IO TEXHO-
A0rHH XKK-g9efikM NPOCBETHOrO THIA, UCIOABIYIOIHEH HhPeKT MoAs-
pusauuy. ITosromy 3D-04KH HHOTAA HA3LIBAKOT NOAADH3ANHOHREIMH.
IToCKOABKY NPO2PavHOCTE CTeKoA 3D-0UK0B H3MeHAeTC s CHHXPOHHO CO
cMeHol H300paKeHusa Ha SKpaHe BCACACTEHE YIIPABACHHA CHTHAAAMH
BUASCIAANTEPa, X HAIKBAIOT AKTHEHRIMH,

TakuM 0Opa3zcM, TePMHHE] «aKTHBHEE MOASPHIAMOHHEIE OYKH»,
«3D-0uKH» — CHHOHUMBI; OHH 0503HAYal0T YCTPOHCTRA, paGoTalomue
Ha CAMHAKOBOM NMpHHLUIE.

INoakatloueHne 3D-ouKor K ITK npou3sBoARTCA B BOARIIUHCTEE CAY-
Yaes ¢ IOMOMIEIO ACTIOAHUTEARHOTO YCTPOHCTBA — KOHTPOAAEDA, KOTO-
Phut thopMupyeT cCHHXpOCHIHaA Aaf JD-0YKOB, YIPaRAAIOUINIL ITO0Te-
PEAHEIM 3aTeMHEHHeM CTeKOA, M npeobpasyeT (IpH HeOOXOAMMOCTH)
BHXOAHOH BHASOCHTHAA H CHHXPOCHTHAAEI BHARGAAANITEpA TAKUM 05-
Pa30M, YTODL 00eCTIeUNTE PASASALHBIA MOCAGAOBATEARHBIH [TOKA3 3Ae-
MEHTOB CTEPEONIAPH Ha 3KpaHe MOHHTOPA.

B GoAmlmMHCTBE MOAeAel 3D-OYROR KOHTPOAAED BLHIMOAHSAETCH B
BHAE OTASABHOIO BHEIIHEr? GAORA, XOTA B HACTOAIIEE BpeMs NOABH-
AOCE MHOTO BHASOAAANTEPOR ¢ MHTErPHPOBAHHEMY KOHTPOAASPAMH
AAf 3D-0uKOB.

CoBpeMeHHEN PHHOK JD-09K0B AOCTATOYHO pasHoobGpaseH. [Ipe-
HMYIECTREHHO HCTIOAB3YIOTCH GecpOBOAHEe MOARAH, obecTieulBalo-
e cBa3sb c [TK ¢ noMolneio HHGPaKpacHOTO ePeAATINKE, AHAAOTHY-
HOTO TEAeBH3HOHHOMY ITYAETY YIIPaBASHUS.
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K OCHOBHEIM NPOM3BOANTEASM 3D-0YKOB, NPEACTABACHHEIX Ha poc-
CHHECKOM prIHKe, oTHocaTCA hupMet H3D Entertainment, Elsa, Nu Vision
u psap aApyrix. Komnanus Motorola B 2008 1. zanareHToBasa raGpHp, co-
TOBOTO TeAeOHA B OYKOB BHPTYRALHOM PEaALHOCTH, KOTOpLIe MOTYT
OLITE HCIOAL30OBAHE! AAM MpOCMOTPa (HABMOB. CTepeo3ByK, a Takxe
IMUPOKHe AYTH OUKOB AOAKHE 00eCleyHTh THIOAHOE IICTpPYKeHHe B aT-
Mmocdepy dpuAbLMa.

4.3.3. 3D-monuTOpDI

OAHEM H2 HANPABACHHN MOAYUEHHA CTePeOCKONMYECKOTO H3o0pa-
JKeHHA ABASETCH NCNIOAL30BaHKe 3D-MonumOpOR,

Monumops! ¢ ROARPU3ARUORRLM PUAbMPOM OfecneanBaoT QOpMA-
pOBaHHe TPeXMepPHOro H3cOpasKeHn C ITOMOILbLIO MOHUTOPa, 060DpYAD-
BaHHOTO CNIEUAABHEIM BHELTHHM 3A€KTPOHHO-YIIPABASEMEIM TIOASPH-
3ALHOHHKIM (PHABTPOM. ITOT PHALTD MCIIOAB3YETCA BMECTE C IACCHB-
HEMH NOAAPH3AMUOHHEIMH OYKaMH. (DUABTPOM YTIPABAAIOT CHTHAALD
CHeLHAABHOTO KOHTPOAAEPA, MOAKAIIAEMOTO K BHIXOAY BHACOAAATTE-
Pa, NoACHHO KOHTPOAAeDY 3D-0uKoB. OAHAKO B OTAMYHE OT AKTHBHEIX
OYKOB Y (PHALTPA H3MEHACTCA He MPO3PAYHOCTE, A HAPABACHHE NOAT-
PH3alHH MPOXOAAIIelf 1epea Hero CEeTOROMH BOAHH.

KoHTpoarep ynpaBadeT (GHAETPOM TAKHM O06Pa3oOM, YTO HEYETHHE
KaAPEl OKA3KIBAKITCA NOAAPH3IOBAHHEIMH B OAHOM HAlIDABASHHH, a YeT-
HBEe — B APYTOM. B CBOIO OYEpeAR, OAHO CTEKAO MACCHBHEIX OIKOB NPO-
TMYCKAeT CBET C OAHHM HAlDaBACHMEM NOAAPH3ANH, a ADYTOe — € ADY-
THM. B pesyAbTaTe OAMH rAad BMAUT TOABKO OAHY YacTh CTEPEONapH, a
BTOpPOH — TOABKD BTODPYIO.

Taxum 06pa3oM, B GHAETPe PeaAM3OBAH TAaKoM e, KAK M B AKTHE-
HHX 3D-09Kax, 3aTROPHEIA METOA PAZASAEHHSA IAEMEHTOB CTEPEOIIaPHL.
AOCTOHHCTBOM AQHHOTO YCTPOMCTBA IO CPABHEHHIO € aKTHRHHME JD-
OYKAMH SBASIETCHA BOSMOMXHOCTR HCNIOAB3OBAHHMA AETKHX H YAOOHHX
MaCCHBHHX QYKOE.

CoBpemeaHHe 3D-moHmTOpH, copepxRamme LCD-mamean, MOXHO
NMOAPA3ASAKTE HA HECKOARKO THIIOB II0 COOCO0Y CTePeCBHA3IYVAAMIATIHH!
CTEPEOCKONUYSCKNE, MOACTpadIYeCKHe ¥ BOAIOMeTpHUeCKHe (Ha 00b-
eMHRIX HOCHTeARX), IlocaepHIe ABa THIIA He NOAYYMAH MacCOBOTD pac-
NPOCTPAHEHAA H NPEACTABATIOT CODOH B OCHOBHOM AAG0PATOPHEIC HAH
AEMOHCTpal#OHHEIe 06pasIiHL.

3D-MOHHTOPEI UCTIOAB3YIOTCS B KAUECTRE CPEACTEA CTEPSOBHIYAAH-
3aUMH H NOAYYHAH HaubBoAbllee pa3sBHTHe. TakHe MOHHTODPHI BOCNIPO-
HM3BOAAT ABa parypca oOLeMHOMR CIeHE, OAUH M3 KOTOPHX MpepHa3Ha-
YeH AAS AGBOTO, & ADYTON — AAfl IPABOTO IAa3a.
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Cmepeockonueckie MOHUMOPH, B CBOIO QUepeah, TOAPA3ASATIIOTCS
Ha aBTOCTEPROCKONHIECKHE (He TPeOyIomHAe AOTIOAHWTEABHO MCIOAB-
30BaAHHA OYKOB AASL PA3AeA€HHS AGROTO H NPAaROTO H306paxXeHHN CTe-
peonapel) B Te, KOTOPHE MOAPasyMEeBaloT HCIOAL3OBaHHe OOAerdeH-
HEIX DOAAPH3AIHOHHLIX OYKOB.

Asmocmepeocxonuieckue 3D-MOHUMOPH, TOAYIHBITHE B TOCACAHEE
BpeMs IIMPOKOE NpAMEeHeHHe, OCHOBAHLL Ha IIpHMeHeHuH 3dexra Ga-
phepa mapasiakca. Bapbkep napaaiakca npeacraBpaseT co00H eme OAWH
AOLMOAHHTEABHHY BCTpOeHHEN 2KK-3rpan. B pexxume MOHO 3TOT SKpaH
NOAHOCTHEC MPO3paYyeH, a NpY aKTHBAUY CTePecperkHMa TPEACTABAS-
eT cofioll CETKY B3 BePTHKAABHEIX HEMPO3IPATHRIX NOACC, KOTOPHIE CO3-
AAIOT TEHH OT AAMIIE B HYJKHEIX MeCTAX SKPaH4, KAK 3T NOKA3aHo Ha
puc. 4.18. MeToa aBTOCTEpROCKONNH AQCTATOYHO HPOCT H He Tpebyer
AOMOAHMTEARHEX KOHCTPYKIMIA, BHEIIH¢ ABTOCTEPSOMOHHMTOPH BHI-
TASIANT TaK Xe, KaK obnunnie LCD-aucnaen. !

Takue cmpmel, kak Sharp (Anonnsa), Dimension Techologies Inc
{CIIIA), Pavonine {Kopes}, OCHACTHAH PAA CBOAX MOARASH TPEXMEepPHOMN
aBTOCTEpeOBHIYAAM3AIACH,

Apyras rpynna 3D-MOHHTODOB OPEAYCMATPHBAET HCIOAB3IOBAHHE
npn paore ¢ HUMY ClIEIAAABHEX NOASPAZAIMOHAMX OUYKOB. Heobxo-
AHMOCTE HCITIOAR30BAHUA OYKOB KOMIEHCHPYETCH YCTpaHeHUeM paAa
HEAOCTATRKOB, CBONCTBEHHHX apTOCTEpeocKonmuH. Takoro Tuma 3D-mMo-
HUTOPE MOXHO MOAPASAGAMTE MO COOCOGY CTepeoBRHIyaAH3aOHM HA
HAHTEPAEHCHEE, (ha30B0-MOASPH3AMNOHHEE M 3€PKAALHRIE,

SNV

Ausefmarui pacrp { ) ()

N l

Puc. 4.18. Cxema NpHHUMNG ASACTBMA BNNepTYPHO-PACTPOBOND aBTOCTEPao-
AUCnnesn: \

& — Bepwep napannakca exnouen; § — Sapeep napannakca OTKNIo4aH
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B unmepaelicHBX (YepecCMpoiHbx) 3D-MOHULMOPAX BEIBOAATCE TOAL-
KO YeTHHE UAH HeYeTHHE CTPOKH KaXKA0ro u3 usobpaxennit, dopmmu-
PYIONMX crepeomnapy. B TakoM peXuMe NPOMCXOAWT MOTEPS EEPTH-
KAABHOTO paspelleHHs BABOE 3a CYeT TOIC, YTO KaXAOe HaobpaxkeHHe
TIIPEACTABAGHO TOABRO IMOAOBHMHOM CTPOK. MeToa NOAYIHA AOBOABHO
IINPCKOe PacnpocTpaHeHHe B Mpod)eCCHOHAALHOM CPeAe 3a CHeT OTHO-
CHTEABHO HEBHICOKOM CTOMMOCTH, MOCKOABKY HE NDEAIOAATaeT AOTIOA-
HHTeABHEIX TpeGOBAaHHI K BHAOKAPTE H MOHHTODY.

B ueTepAeBcHHX 3D-MoHuTOpax Oaaropapsa nospaennio LCD-
TEeXHOAOTHA CTAA BO3MOKHEIM OAHOBPEMeHHE BLIBOA Ha 3KpaH ABYX
COCTABAAIOMIHX cTepeomnaptl. OpHa NOAOBMHaE CTEPecNaphl BRIBOAUT-
Cfl Ha YeTHEIX CTPOKaX, APyTas — Ha HeueTHHX. KpoMe Toro, AeBoe H
npasoe HaoGpakeHH I UMEIOT OPTOTOHAABHYIO HAH RPYTOBYEO TIOASPH-
3a1MIo, DAATOAAPA YeMy NPOHCXOAHT PAa3AEACHHE M300Da’KeHHN AAH
AEBOTO M OPABOrO TAA3 NPH NPOCMOTpe 4Yepe3 MOAMPHU3alHOHHEE
OYKH.

[MpeuMyHIeCTBa TAKMX YCTPOHCTB: KOMIARTHOCTS, YeTKOCTE H306pa-
JReHAA, OTCYTCTBHE MEePUAANHSA, HEBEICOKAS CTOMMOCTE. K HepoCTaTKam
CABAYeT OTHEeCTH: NOTepH pa3pellleHHd, NOBHIISHHYIO YTOMAREMOCTE
OT PasrAfARBAHUA AOATOE BPeMS HePOBHOTO, IOAQCYATOTO» Ho0pa-
xenns. HarepaeiicHeie 3D-MOHHTOPH OTHOCSTCH K Pa3piaaAy MOAYTIPO-
DeCCHOHAABHEIX, MOCKOABKY AYYI€ BCETO IMPHCTIOCOGACHE AAA AEMOH-
‘CTPAliMOHHEIX LeAel M BOCNMPHUATHA KOMNBEOTEDHHX Hrp. HambGoaee
HM3BECTHEIC B POCCAN MPOH3BOAWTEAN TAaKHX MOHHTOPOB — KOpeHCKHe
KomnaeuH Zalman, Pavonine, Hyundai.

Dazoao-nosspusauuonnsle ID-MORWMOPH OCHOBAHH HA METOAS,
MPeAYCMATPHBAIOINEM CYMMHPOBaHIE CBETCBOH HHT@HCHBHOCTH AGBO-
ro u npaBoro n3o0pasKeHnA B KPKAOM NHMKCEAE B NOCAGAYIOLiee pad-
AGACHHEe CYMMapHOro H3oGpDAaKeHHI Ha AEBOS M NPaBoe ¢ DOMOMmIBI0
MOAAPH3ALIHA,

B yactHocTH B 19"-crepeomonuTOope Perceiva Kommanuu MacNau-
ghton Inc(CHIA) OOBRYHHIN XUAKOKPHUCTAAAMYSCKHA AucOaelt copep-
JKUT ABe napaaareabirie LCD-nakeAnR ¥ NOAIDPHIAHOHHEE (QUALTPEI,
KAK oKa3aHo Ha puc. 4.19. Ha neproii naHeAn B KaXKAOM MMKCEAS 3a-
AAeTCA CyMMapHas MHTEHCHBHOCTE, 4 Ha BTOpoil — HampasAeHne No-
ampnzauun. IlpeoGpasoBaHie BXOAHEIX ABBOTC H NpaBoOTO Haofipake-
HHUHA DPOH3BOARTCA CHELHAABHBIM NIPOTeCCOPOM, KOTOPHIH HAXOANTCA B
moHHuTOpe. Ha BEIXOA® H3 MOHHTOpA NTOCAE TTPOXOKACHHKA Jepe3 MoAd-
PHIAGHOHHEIE OYKM ONePATOPa CBETOBHE CHTHAAH GQOPMHPYIOT ABA
N306PAFREHHA: AAR ACBOTO H IPABOTD FAa3.

K 9MCAY OCHOBHHIX AOCTOMHCTE PEaAH30BAHHOTO B AAHHON MOASAH
METOAA OTHOCTTCS:
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NOAAPHOE YTIPABAEHHE

Puc. 4.19. Cxema npuHUMna gescTena hascBc-NonApU3aUUoOHHOr0
30-moHuTOpa

® IIOBGLINIEHHANA SPKCOCThH H KOHTPACTHOCTE H3oOpaKeHu (Oaa-
roaapA HCHOAB30BAHMK) B Ka4eCTBe HCTOUHHKA CBOTA
yCTPONCTEa, aHAAOTUYHOTD MCHOAB3YEMOMY B NMPOEKIHOH-
HOM TEASBHACHIH);
® OTCYTCTBUE MOTEPH pajpelleHHs;
® OTCYTCTBHe HeOGXOAMMOCTH AAA omepaTopa paGoTaTe B
paMKaxX «30HH HAHAYSIIETO BOCIIPDHATHAD, OAATOAAPA YeMy
OAHCEpEMeHHC HECKOABKO YEACBEK, HAASB TIOASPH3aIMOH-
HE}® QUKM, MOTYT HaGAICAATE Ha 9KpaHe CAHOTQ H TOTO XKe
MoHUTOpa crepeosddert. $PaszoBo-NOAdPH3ANHOHHEIN
22"-cTepeoMonnTop iZ3D poccHiCKRO-aMePHKAHCKOH KOM-
oaHuH Neurok Optics otanyaerca ot Perceiva TeM, ¥To Ko-
AUPOBAHHE NPOH3BOAUTCA HPOTPAMMHO, ¢ IOMOIBIO BHACO-
ApafBepa.
3epraisisie 3D-MoHUMOPL PEAAU3VIOT NIPUHIIHI, OCHOBAHHEIN Ha CO-
BMSIIEHHN OPTONOHAABHO NOAAPHIOBAHHBIX HI0GPa/ReHIN ABYX FKHAKO-
KPHCTAAANYECKHX AMCIIACER C TICMOILBEC IIOAYIIPOIPATHOTO 3ePKAAa B TIO-
CABAVIOLIETO PA3ASACHHA ACBOIO M NPABOr0e H300PKeHHH CTepeonapH
Yepes NaCCHEHBIE TICAIPH3AIMCHHEIE OYKH, KaK MIOKAa3aHO Ha pHc. 4.20.
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cAQBHEA? MOHHTOP

Ioaynpoapadsoe
3EPKAAD

[MpoASpR3aIMOHKEE

«IIpapEIli» MOHUTOD

Puc. 4.20. KOHCTPYKTYBHARA Cxema 3epxansHoro 3D-MoHWTOpa

BaXXHBEIM AOCTOMHCTBOM 3ePKAALHHX 3D-MOHHTOPOB ABAMETCA HX
MOAAEPREA MMEIOIHMCH MDOTrPAMMHEM ODeCIIeTeHUeM, B TOM THCAS
Ha ypoBHe apaiBepeB. [ToAHOYKpAHHEIE ABYXMOHHUTODHEIE CTepeope-
FRPMEI NOAACPKHBAIOTCA APAHBEPAMH BCeX BHACOKAPT Ha OCHOBE THII-
cetoB NVIDIA. B 3TOM peXXHMe MOTYT OBITH 3aNmyIIeHbl IPaKTHYECKH
Bce JD-mporpamMMu Ha ocHoBe craHpapTos DirectX 1 OpenGL, paxe
HM3HAYAALHO He MMOAAEPIKHBAIOLINE CTEPEOoTOOpasKeHHE,

3D-MoHuTOpE KoMnaHMH Planar (CIITA} coctoaT u3 AByx LCD-
MOHHTOROB dopMaToB 17" man 25", MeKAY ROTODEIMH HAXOAWTCH ITOAY-
NPO3PATHOR 3€PRAAQ. AHAAOTHYHOE KOHCTPYKTHERHOE pElieHHe BOIAO-
meHo B 3D-MonuTopax koMnaHuy Omnia Technologias S.L.(Mcnanus),
TRUE3Di (Kanaaa), StereoPixel (Poccua). Pasmepr JKK-naneaeii 3D-
MOHUTOPOB AOCTHraioT 46",

3D-MOHHTOPH TIPHMEHAKITCS B KayecTBe NpodecCHOHaALHON anma-
paTyYpH B MeAMIIMHE, AN3aiiHe, HAYYHEIX HCCAGACBAHMAX M KapTOTpa-
cdun. Kpome Toro, 3D-MOHNTOPH Kak yCTPONCTBA BHPTYAAEHON peans-
HOCTH HAXOAAT IPOMEINACHHOS IpHMeHeHHe. COBPeMeHHEIE CHCTEMEL
BHDTYAABHOM DEaABHOCTH, HCTIOAR3YEMEIE B IPOM3BOACTBE, — HOBEIH
5Tan PA3BHTHA YCTPOCTBA BBOAA-BEIBOAA HEHGOPDMAIIMH CHCTEM ARTO-
MAaTH3HPOBAHHOTO NPOEKTHPOBAHHA H MOAGAHWpOBaHHMA. Hampumep,
IMpUMeHeHHe CHCTEM BHPTYaARHOH peaALHOCTH B aBToMoGmAecTpoe-
HHH NO3BOAAET COKPATHTE BDeMA NOATOTOBKHE HOBOH MOAGAR K cepuii-
HOMY IpOH3BOACTEY C 18 mec (B CLIA 1 3anaatoit Espone) Ao DOAYTO-
Aa. [p#H 3TOM 3HAYMTEARHC COKpPAIaeTcd H BpeMa Ha AOBOAKY aBTOMO-
GuAs: BCe BONPOCH MO 3PTOHOMHKE CAAOHA H PEMOHTOIPHTOAHOCTH,
coBHpAaeMOCTH Y3AOB M arperaTCE OKA3HIBAIOTCA paspelieHHEIMH Ha
3TaNne NPOEKTHPOBAHHA, BHpTyaarHad peaAbHOCTE NPHMEHAETCH AAR
HMHTEPAKTHRHOrC NPOEKTHPOBAHKS CKBAKME, ONCPATUBHOTC YIIDAaRAe-
HHSA reQAOTHEHR B re0(hHIHIECKOTO AHAAH3A,
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INpeaomagioinee
3epRaA0

Puc. 4.21. O6emHert moHvTOp Parspecta

Koummanusa Actuality Systems paspafoTara BHPTYAABHYIO CHCTEMY
Perspecta 3D B BuAe o6beMroro Morumopa (puc. 4.21). Yroa o63opa
u306paxeHns Aas Auciiaes Perspecta cocrasasier 360°, O6neMuoe pas-
pemenne cocrapafier 768 x 768 x 198, T.e. 100 MAH BoRceaeill (voxel —
BOKCEAL — SAEMEHT OOLeMHOIO H30OPWKEHHA — «TPeXMePHEIH THE-
ceA»), YacToTa OOHOBAGHAA KaaPOB pakHa 24 I'm. BerpoeHHBI rpadi-
YeCcKHMil Hpoleccop MO3BOASET COSAABATE M300pa)XeHHSA, KOTODHC B
HATYPaAbHOM BHAE BOCIIPHMHHMAIOTCH KaK HECKOABKO COTEH I[BETOB.

MouuTop Perspecta (cM. prc. 4.21) COCTONT N3 TPeX OCHOBHREIX OAO-
KOB: nponeccepa obpaboTRl rpadHyecKoro H300pasKeHns, MPOeKTopa 1
BpPAIIEIEeca CHCTeMb], BRAIOYAIOUe ABUTATeAR, CHCTEMY 3epKaA, o~
AYTIpO3pa<HHil 3KpaH U BHYTPeHHHH KymoA. [Ipx CROPOCTH BpalleHua
730 06. /Mun opMupyeTca 00reMHOe H3oOpaxeHue, [TpoeruMoHHAA
CHCTEeMA AAA 3TOH KOHCTPYKIHE 00AaAdeT BHICOKMMH 3HAYCHUAMY Ap-
KOCTH H KOHTDacTHOCTH.

OCHOBHRIE AATOPHUTMH (GOPMHPOBAHHS B BEIBOAA 0OBEMHOTO H30-
6paxeHMUA 3aKAI0YEHE B COYETAaHMHM KOHCTPYKTABHEIX OCOOeHHOCTeH
ABHHOM MOAGAH, aArOpHTMOB 00paGoTKH B npeobpazobannd u3obpa-
FREHMIA.

166



4.3.4. 3D-npoexTopbl

3D-npoexmopnt NpeAHa3HaUeHH AAl KOAACKTHBHOTO IPOCMOTpa
OGREMHEX H300paKeHHH B OOABIINX ayAHTOPHAX, [AaBHEIMH OTARYMSA-
MH 3D-NpOeKTOPOR OT MyAFTHMEAHITHEIX SIBASIIOTCA CAOXKHAH KOHCTDYK-
I{MA ONTHNECKOM CHCTeMBl H HAAHTIHE CHe[HAaABHEIX NOAAPH3aHOHHEIX
GHASTDOB (BCTPOEHHEIX HAHM BHEIIHHUX), IPH MOMOUIM ROTOPHX NPOH3-
BOAMTCSA CEAEKIIHA 3AEMEHTOB CTepeonaphl.

AAR cO3AAHHA OOBEMHOT0 H30OpKeHUA NIPHMEHAIOTCH CACAYIOIHE
METOAERL.

Mertop ¢ naccusHBIMU OYKAMU TIPEATIOAATAET HCIOAB3OBAHHE ABYX
LCD-nmpoeKTopoB, KaXKAKIH U3 KOTOPHX BOCIPOH3BOAUT H300paxeHHe
AAS IPABOTO H ASBOTO TAA3, 9YTC NPHBOAMT K CO3AAHMIO CTRPEOCKONNY-
HOM KapTHHKH H OPTCTOHAABHOIC HaIPABAEHHSI NOAAPHIATIMH CBETOBO-
ro NCTOKA, EAYIOETC Ha 3puTead. [Toaspusanmsa nacCHMBHEIX OMKOB TaK-
JXe OPTOTOHAABHA. B pesyAbTaTe 3PHTEAB BHAHT PajaeAbBHO H3o0pake-
HHUA AAA ASBOTO H NPAaBOro raas, B pesyAsTaTe popMHpYeTCH crepeo-
cKonHdecKkoe uicOpaxkenue, [IpeHMymecTso ITOH CHCTEMH B TOM, YTO
BHXOAHOMH CcBeToBON moTok LCD-mpoeKTOpPOE YKe HOAAPHM3OBAH, NO-
atoMy 3¢peKTHBHOCTE CEETOBOTC NMOTOKA MPOSKTOPOR NPH TAKOM Me-
TOAE BEICOKA. HeAOCTaTKOM ABAAETCH BRICOKAA CTOMMOCTL YCTPOMCTRA,
COAEPKAIIETO ABA MPOSKTOPA,

Ilpu peaAn3alMd METOAA C GKMUBHAIMU OUMKAMU MOTYT HCIOAB3O-
parkca DLP-mpoexropsl. MHMpoOpManua Ara KaXAOro raasa nepepaercd
TNOCYePEAHO TPH BHCOKOH 9acToTe oGHOBASHHMA Kaapa (96...120 In),
YTO DO3BOASIET 38ACHCTBOBATE AMINE OAHH ANOAPAT. B 3TOM AOCTOMH-
CTBO AAHHOTD MeToAa. HeapcTaTROM ABAAIOTCHA KOHCTPYKIIHA AKTHBHEX
OYKOB ¢ SACKTPOHHHM COOTIOPATOPOM, PAsSAEARIONIUM H300pakeHHe
AAA AGBOTO H IPABOTO raas. OHH MOTyT OBITE HEKOMGMOPTHEL AAA 3PHATE-
A MOCAE OMPEACASHHOro mepuopa mpocMorpa. B 2008 r. xomnamun
Lightspeed Design n InFocus pazpaboraan pApe Moaean 3D-nmpoerropos
Ha 6ase DLP-rexHoAoruu DepthQ-WXGA 1 DepthQ-XGA, ITpoexTopnl
OOABAAIOT APKCCTHIO HA ypoBHE 2000 ANSI-AroMeH H noKazaTeseM KOH-
TpacTHOoCTH 2 000 : 1. Paspemenus 3Trx 3D-mpoextopos — 1 280 x 720 u
1024 x 768 cooTBeTCTBeHHO, [TPOEKTOPH HMEIOT OPTATHBHOS HCIIOA-
HeHHe, X Macca He Goaee 4 BT

IEX) svneoananTeps

Bugeoaganmep (Bugeoxkapma) ABAAETCH KOMIIOHEHTOM BHASOCHCTE-
MEH I'TK, BEToARSIOIHM NpeobpasobaHHe NUGPOBOTo cHrHaAA, MHPKY-
aupyiomero BHyTpH T1K, B aHAAOTOBRIE® 3ACKTPHYECKHE CHTHAAHL, IIO-
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AdBaeMue Ha MOHHTOP. Ilo CymecTBy BHASOAAANTED BRIMOAHAET POAB
uHTepdelica MeXAY KOMIIBIOTEPOM H YCTPOHCTBOM OTOOpPaXKeHHA HH-
dopMaIHH — MOHUTOPOM,

COBMeCTHO C MOHHTOPOM BHAEOKApTa 00pasyeT BHASOLMOACHCTEMY
NEepPCOHAABHOIO KOMIBIOTEpa. BHASORapTa He Bcerad OuAd KOMIOOHEH-
ToMm TTK.

DuanuecKH BHACCAAANTED BHIIOAHEH B BHAS OTAGALHOM AOUepHet!
[AATEI, KOTOPas BCTABAAETCHS B OAMH M3 CAOTOB MAaTePHHCKOH IAATHI U
HA3HBACTCA BUAGOKAPTOM. BuacoaaanTep B3sA Ha ce6 (YHKLHMH BH-
ACOKOHTPOAAEPA, BHAEOIIPOLIECCOPa I BHASOIAMATH. [0 Mepe pa3BH-
ha [IK BHAg0aAANTEPRI CTAAK DEAAN30BLIBATE aNlllapaTHOe YCKOpeHHe
2D- 1 3D-rpaduxy, 00paSoTKy BHAEOCHTHAAOE, IPUEM TEASBHIHOHHEIX
CHI'HAAOB H MHOT'OE ADyTOE.

CymiecTsyeT psaA BHASOCTAHAGDTOB, Pa3AMYAICIIAXCA O CTEMeHH
paspeilleHHs M YHCAY IIBETOB. XapaKTePHCTHKA «pazpellleHHe» H3o-
SparkeHH B U poBCH (hopMe ONeHWBaeT, HACKOABKO AETAABHEIM SB-
ASIETCH AAHHOe H3cOpaskeHHe HAH IIpOIiece ero co3paHni. boaee BrICO-
Koe paapellleHHe 03Ha4aeT SoAaee BHICOKHA YPOBEHE ACTAAHIALHH.

CGA (Color Graphics Adapter) — rpadg4ecKas KapTa, BEITYIeHHAA
IBM e 1981 r,, » mepeBIf CTAHAAPT OBETHEIX MOHUTOPOB AAd IBM PC,
CGA NopAepRUBAeT HECKOARKOC TPadHYeCKHX H TEKCTOBHIX BHAEODe-
FAuMoB. HauBrIcIIee pa3pemeHue CPeAR BCeX pesruMoB — 640 x 200,
HauGoAbIllas NBeToRadA rAyO6HHa — 4 61T (16 1BeTOB).

EGA (Enhanced Graphics Adapter) — craHpAApT MOHUTOPOB H BHAAEO-
apanTepoe, BeitymieH IBM B 1984 r. Arq HOBOH MOAEAH I€PCOHAABHOTO
roMmeioTepa IBM PC AT. Buaeoapantep EGA n03BoAsieT HCTIOAB30BATh
ot 16 A0 64 uBeTOB NpH pazpemennn 640 x 350 nukceaoB. Buaecapan-
Tep ocHaieH 16-KuAOGalTHEIM [13Y AAd paciiMpeHHd rpadHuecKax
tyrxumi BIOS,

VGA (Video Graphics Array) — craraapt eninyiieH IBM B 1987 1. pana
KoMneioTepeB PS/2 Model 50 n 6oace cTapinux, Bupeoasantep VGA
TNOAKAFOUAeTCd KaK K BETHOMY, TaK M K MOHOXDOMHOMY MOHHTOPRY. Ya-
¢TOTa ODHOBACHHMA SKPaHa BO BCeX CTAHAAPTHEIX pPeKHMAX, Kpome
640 x 480, — 70 I'm, B pexxuMe 640 x 480 — 60 T,

BuaeoaaanTep HMeET BO3ZMOXKHOCTE OAHOBPEMEHHO BBIBOAMTEH Ha
3KpaH 256 pa3sAKMYHEHIX BETOB, KAXKAEIH U3 KOTOPEIX MOXKEeT IPHHHMATE
OAHO 13 262 144 pa3AMYHEIX 3HaYeHHI (Mo 6 GUT Ha KpacHBIH, 3eAeHEIR
M CHHHI KOMIOCHEHTHI). Buaeoapanrep VGA, B OTAHYME OT HPEARIAY-
mux BuaeoaaanTepos IBM (CGA, EGA), HCHOAB3YET aHAAOTOBLIH CHI-
HaA AAA TePeAadH HEeTOBOH MEGopMaluy. [Tepexop Ha aHAAOTOBHIA
CHUTHaA ORIA OGYCAOBASH HeODXOAHUMOCTRED COKpAIEHUA YHCAA TPOBO-
AOB B KabDeae,
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SVGA (Super Video Graphics Adapter) — COBpeMeHHEIT BHAGOaAQN-
Tep, NpeACTaBAAeT coboll YHHBEPraABHOe rpadHIecKoe YCTPOHCTEO,
¢noco0HOE K paspeteHmo 800 x 600.

XGA (eXtended Graphics Array) 6ela co3pan IBM B 1990 r. u craa
CTAHAAPTOM AAST BHACOKAPT H AMCIIASEB, CMOCOOHHIX K paspelnieHHI0
1024 x 768, Ero paseBHTHeM cTaA CcTaHAAPT SXGA (Super eXtended
Graphics Array), obecneurpalolluii paspemerHe 1280 x 1024 npu
16,7 MAH IIBETOB.

UXGA (Ultra eXtended Graphics Arrqy) — cranpapr otofpaxe-
HEA rpajduyecKoii meEpoOpManuH, 06eCneYHBAIOMMH pa3spemeHHe
1600 x 1 200 npu 16,7 MAH OBETOB.

Brae0apanTep ONpeAeAaeT CACAYIOLINE XaPAKTePHCTHKH BHASOCH-
CTeMH:!

» MAKCHMAABHOE PAjPelIeENe H MAKCHMAABHOS YHCAO OTO-
Gpa’xaeMalX OTTEHKOB LIBETOB;

s CKOPOCTH 06palboTKH H nepepaius BHAcOHHGOPMAlIHH, Onpe-
AGAHIOIIHE IIPOH3BOAUTEABHOCTE BHAeocHcTeMEl H IIK B
HEeAOM.

Kpose Toro, B (DYHKIMIO BHASCAAANTEPA BRAKUAETCH (POPMHpOBA-
HHe CHTHAaAOB FOPHU3OHTAALHON M BePTHKAABHOM CHHXPOHH3AaLMH, HC-
MOABIYEMEIX NPH (GOPMUPOBAHHH PAacTpa Ha 3KpPaHe MOHHTOPA.

TIpHHITHIT ACHCTRMSI BHACOAAATITEPA COCTOHT B CACAVIONICM.

IMpoueccop dropMupyeT uHPppoBoe H30OpasKeHHe E BUAE MaTPHIE
Nx M n-pa3psAHEIX YHCEA i 3aMMCHBAET €T0 B BHACONAMATL. YYACTOK
BHALONAMATH, OTBEACHHEIN AAS XpaHeHHd HHGpoBoro obpasa TeKylle-
ron3cOpaxeHud (Kappa), HaskIpaeTcd KaApPOBEIM OydepoM, HaH hpefiM-
Gydrepon.

BuaE0aAANTEP DOCACAOBATEALHO CUUTHIBACT (CKAHHPYET) COACPAKHA-
MOe f9eeR RaApoBore Oydepa H (JOpMHPYET Ha BRIXOAE BHASOCHTHAA,
YPOBEHE KOTOPOTO B KAAALIN MOMEHT BpeMEeHH DPOIOpPLHHOHAACH 3Ha-
YEHHIO, XPAHAMIEMYCH B OTASARHOH guelike, CRAHMpOBaHUe BHASOMNA-
MSTH OCYUIECTBASICTCSI CUHXPOHHO C NepeMelleHHeM 3A€KTPOHHOIO
AydYa 110 3KpaHy. B pe3yAbTaTe APKOCTh KAJKAOIO OMKCEAd HA IKPaHe MO-
HHTOPA NPONOPIIHOHAALHA COASPRMMOMY COOTBETCTBYIOLIEH STYEHKH
OaMATH BHALOAAALTEPA.

Ilo oxoOHYAHHE NPOCMOTPA AYeeK, COOTBETCTEYIOLINX OAHOH CTPOKe
pacTpa, BHASOAAANTED (hOPMHPYET MMITYARCHL CTPOIHON CHHXPOHM3a-
[HH, HHHIMADYOUAe oOpaTHHI X0A Ay4a IO TOPU30HTAAH, a N0 OKOH-
YaHHH CKaHMPOBAHHA Kappororo Oydepa dopMHMpyeT CHTHAA, BRI3H-
BaIOIU ABMDKEHHE AyTa CHU3Y BERepX. TakumM o5pa3onM, 4aCTOTH CTPod-
HOW M KaapoBOH pa’BepTOK MOHHTOpa OHOPEAEGASIIOTCS CKOPOCTEIO
CKaHHPOBAHHA COAEPRHUMOTO BUASOTIAMATH, T. £. BHACOAAAITEDOM,
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4.4.1. Pexxumsl paboTtsl BUASOARanTepa

Pexump pabombl BUGE0QgATEpa, AAH BUJEOPEXR MBI, IPEACTABAA-
0T cob0M COBOKYTIHOCTE NapaMeTpoB, 00ecOeYHBacMEIX BUACOAAANITE-
poM: paspemieHHe, MBETOBAA MAAMTPA, YaCTOTEI CTPOYHOH M KappoBoH
pa3pepToK, Cocot aapecalliii yIacTROE 3KpaHa i Ap. Paspeinerue Braec-
AAANTEPA ONPEASASIET TOYHOCTE H ASTAAWIAIIMIO BHIyaALHOTO o6pasa.

Bce BHAESOPEKHME HOAPASACATIOTCA HA TpadhHIYeCKHe H TEK-
CTOBH e. [IpyueM B pa3AMTHRIX peXHMax BHAS0AAANTEPA MCOOAR3Y-
IOTCH PasHEE MEeXaHA3MH (GOpMHAPOBaHNA BHACOCHTHAA]L, 4 MCHHUTOP B
oboux pesxiiMax paboTaeT OANHAKOBO.

Ipaguneckuil pexum GBA9eTCA OCHOBHRIM pesKMMOoM paboTH BUAEO-
CHCTeMH coBpeMeHHOTO [TK, HanpiMep o yopaBaeHHeM Windows.
B rpa¢HyecroM pexXuMe Ha JKpaH MOHHTOPE MOXXHO BEIBECTH TEKCT,
PHCYHOK, (hoTorpadHio, aHHMAHIO HAH BHACOCIONRET. B rpadHaecrkoM
pexXuMe B KaKAQH suelike KappoBoro Gygepa (maTpuour NxXM
N-pas’pAAHEIX THCEA) COAEPIKHTCA KOA LIBeTa COOTBETCTBYIOMIETO THK-
ceaa sKpaHa. PaspenieHne 3KpaHa IpM 3TOM Taroke paBHO N x M. Aape-
CyeMBM SA€MEHTOM 3KpaHa ABASETCH MHHHMAABHEIR 3AeMeHT u3006pa-
JXeHHd — nEKcea. [To aToft npiutiHe rpacgudeckuii pesxEM Ha3HPAIOT
Tarxe pexxnMoM APA (All Point Addressable — Bce TOUKH appeCyeME).
Huoraa emcao n Ha3WBarOT TAYGHHOHK npeTa. [IpH 5TOM 1HCAO CAHOBpe-
MEHHO OTOOpakaeMHIX LIBETOB PaBHO 21, a pa3Mep KaapoBoro Gygepa,
HeoOXOAMMEI AAST XpaHeHUd BeTHOTO H30o0pasKeHHA ¢ pa3pelieHHeM
Nx M u rayOHHOH 1BeTa n, cocrapasetr N x M Gur.

B mexcmosom (cumBoAbLiOM) pexxuMe, KaK H B rpahHIecKoM, H3O0-
Opa’KeHHe Ha DKPaHe MOHHTOpPA NPEACTaBAAeT COG0H MHOKECTBO IIHK-
CeADB M XapakrepHzyeTcd paspenieHsieM N XM, OAHAKO BCE ITHKCEAR]
pazGHTH Ha TPYUNE], HA3HBAEMEHE 3HAKOMeCcTaMH, MAM CHM-
BOABHHMHA No3unuaMu (Characier boxes — CHMBOABHEIE STYEH-
KH), pa3sMepoM P X J. B KasKAOM H3 3HAKOMECT MOKeT ORITE OTOGpasKeH
OAHH U3 256 cuMBOAOB. TakiM 06pasoM, Ha 3Kpate ymemaerca M/g = M,
CHMBOABHEIX CTPOK IO N/p = N, CHMBOAOB B KaXXA0l. THINHYHEM TeK-
CTOBHM PeXXHMOM ABAAETCH PeskiM 80 x 25 CHMBOAOB,

H3ofpaxeHHe CHMBOAA B IPEAeAaX KAJKAOTO 3HAKOMECTa 3ajaeTcH
ToYeyHON Marpuunen {DofMairix). PazMep MAaTPHOE 3aBHCHT OT
THIIA BHACO3AANTEpA H TEKYLIero BHAecpexuMa. Uem Goabllle TOYEK
HACIIOABIYETCH AAA OTOGPaKeHHA CHMBOAA, TeM BHIIIE KAYecTBO H30-
OparkeHHA M Ayilie YHTAeTcd TEKCT. TOUKHA MAaTpPHOE], QOPMHDPYIOIHE
n3o0paxeHrMe CHUMBOAA, HA3ZHEBAIOTCA MNepPeAHHM MOAAHOM,
OCTaAbHBIE — 34AHHM ODAAaHOM, MAM ¢poHOM Ha puc. 4.22 no-
Ka3aHa CHMBOAbLHAA MaTpina 8x8 nukceaoB. AOIMYCTHB, YTO TEMHOIf
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Puc. 4.22. Cxema npencTapneHWA CHMB0NA LA» B TEXCTOBOM PeXXmme
B Matpuue 9x 16 1 A4efKe 3HaKoreHspaTopa

KASTKE COOTBETCTBYET AOTHYECKAN SAMHHIIA, & CBETAOH - AOTHIECKHH
HYAR, KAKAYIO CTPOKY CUMBOALHOM MaTpHIIH IPEACTABHM B BHAE ABO-
myHOrO THCcAa, CAEAOBATEABHO, IpadhmdecKoe H300paKeHHe CAMBOAA
MOKHO XPaHHTE B BHAE HaGopa ABOMYHBIX THCeA. AAA ITOM LIeAH HCTIOAD-
3yercs cnequaasHoe [13Y, pasMemieHHOe Ha naaTe BuAecaaanTepd, Ta-
roe [I3Y HazplBaeTcd anNapaTHBM 3HAKOTEHEepaTOpoOM.

COBOKYIHOCTE H300paskeHHH 256 CHMBOAOB HA3HIBAETCA I D H (-
TOM. ANnapaTHHH 3HAKOreHEPATOP XPaHHT WIPHQT, KOTOPLIHA ABTOMA-
THYSCKHM HCOOABIYETCH BHASCAAANITEPOM Cpa3sy Xe IMOCAe BKAIQYEHHA
KOMNBIoTepa (0GEITHO 3TO GYKBH AHMAMHCKOro aad)aBHTa B HaGOp Cle-
OWAABHEIX CHMBOAOB). AAPeCOM AYelKH 3HaKoTeHepaTopa ABAdeTCH
TOPHAKOBHHA HOMEP CHMBOAA.

Aaa KoaMpoBaHHA H300paskeHA CHMBOAA Ha 3KpaHe HCIIOAB3YIOTC
ABa G6aifTa: OAMH — AAT 39AAHHA HOMEPa CUMBOAA, BTOPOH — A YKa3a-
HUF ATPHOYTOB CHMBOAA (IXBeTa CHMBOAA H (hOHA, NOAYEPKHUBAHIS, MH-
raund, orobpaskeHHd Kypcopa). Ecar Ha skpaHe uMeerca N x M 3Hako-
MeCT, TO 00BEM BHACOIAMSETH, HEOOXOAUMEIH AAM XpaHEeHHA Haobpaxe-
HH4, cocTaBuT N, x M, x 2 0aliT. 2Ty 00AACTE BHACOTIAMATH HA3EIBAIOT
BHAEOCTpaHHI e . BupasocTpaHHIa SBASIETCA AHAAOTOM KaApPOBO-
ro 6ytbepa B rpacdhHIeCKOM peKUMe, HO HMEeT JHAYHTEABRHO MeHENTHHA
obneM,

B nanboiee pacnpoCTpaHEHHOM TEKCTOBOM pexXuMe {(80x25 cuM-
BOAOB] pasMep BHACOCTPAHMOR! cOcTaBasgeT 4000 Oaitr, B pemume
40x25 — 2 000 Safit. Ha mpaKTHKe AAA YAOOCTBA appecaliii IIOA BHALO-
CTPAHULY OTBOAAT 4 KOaliT = 4096 SafiT U 2 KGalT = 2 048 baitT cooT-
BETCTBEHHO, [IPH 3TOM «AHIOHHe» GaliTH (96 1 48) He HCIIOAB3YIOTCS.

IarHad ocoBeHHOCTE TEKCTOBOTO PE/KHEMA B TOM, YTO aApeCcyeMEIM
BAEMEHTOM PKPaHa ABAAETCH He MUKCEA, a 3HaxoMecTo, MHEMHI caoBa-
MH, B TEKCTOBOM PERKHME HeAb3sd C(POpMHPOBATE NPOH3BOALHOE H30-
OpaKeHHe B AX0H0M MecTe 3KpaHa — MOSKHO ARIIb OTODPa3ATh CHMBO-
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AEI H3 33paHHOr0 Habopa, IpH9eM TOABKO B OTBEASHHEIX CHMBOABHBIX
HMO3HOHAX.

ADYTHM CYIIeCTBeHHEIM OrpaHH4YeHNeM TeKCTOBOrQ PeXKHma SBAS-
eTcq y3Kas HBETOBas NAAWTDA — B AGHHOM PeSKHMEe MOKET GhITh 0TO-
Opasxeno He Goaee 16 HBETOE.

TaxumM 06pa3oM, B TEKCTOBOM PesKHME [IPEAOCTABAAETCH IHAYHTOAR-
HO MeHEBI1Ie BO3MOMKHOCTEN A oToOpasReHua uudgopManmH, 4YeM B rpa-
¢ugeckoM. OpHARO BaKHOE OPEHMYIIECTBO TeKCTOBOIO peXkuMa —
3HAYHTEARHO MeHEIINe 3aTPaThl pecypcoB ITK Ha ero peaamnsanuro.

Flepexop k BoAee BHICOROMY paspemeHnio H Goarmeil rAyOHHe 1(Be-
Ta IPABEA K YEEAHYEHH) 3arpy3KH NeHTPAALHOIO NPOeccopa ¥ INIHE
BBOAA-BEIBOAA, B Ileadx pasrpy3ki HeHTPAARHOrO Ipolleccopa pellle-
HHE OTASABHHIX 38Aa4 IIOCTPOEHHA N300pasKeHHa GHAO BO3AOKEHO Ha
CeMAAH3HPOBAHHHE HaGop MEKpocxeM (Chipsef) BHAeOapamTepa,
HA3HEBaEMHH rpa¢gHIECKHAM YCKOPHTEAEM, MAK aKCeAe-
paTopoM. AKceAepPaTOp aNmapaTHRIM OYTeM BLIIOAHSIET DSA Aed-
CTBHI, HAIPABAEHHLIX Ha IOCTPOEHAE H306paskeHus.

4.4.2. 2D- n 3D-akcenepaTtopbl

2D-axceaepamop — rpapHyecKuii yCKOPHTeAE AAA 06pabOTKH ABYX-
MepHHX rpad@H4ecKkHX AAHHEX (ZD), peaArM3yeT annapaTHoe yCKope-
HHE TAKHEX (PYHKIMIA, KaK NPOPHCOBKA rpapHIecKUx NPHMHTHBOB, IIe-
penoc OAaoKOB HM300pasKeHHs, macurraluposanne, pabora ¢ OKHAMH,
MHIIEIO, HpeoOpasoBaHUe IBETOEOrO NMpocTpaHeTea. [TepeoHavarsRHO
BHAEDAAANTEPH C ANNADATHRIM YCKOpPeHHEeM rpaduyeckux (ryHKIHNA
AGAHAHCE HA ABE TPYIIIEI BHASOAAANITEPH ¢ rpahHyecKHM YCKOpPHTe-
AeM [ARCEASPATOPOM) H BHACOAAANTEPHL ¢ TpaPHISCKMM CONPONECCO-
poM.

I'paduyeckKnil ARCEeAEPATOP — YCTPOHCTBO, BHUTCAHANO-
Ifee 3apaHHEIe AOTHYECKHe HAKM apAdMeTHYeCKHe OOepaLuH I0 JKeCT-
KOMY aArOPHTMY, KOTOPHH He MOKeT OHTE H3MEeHeH,

I'pajdpuueckuii conponeccop — Ooaee yHHEepcaabHOE
YCTpoHcTBO H paGoTaeT NapaAASARHO ¢ HEeHTPAARHHM MPONUECCOPOM,
OcHOBHOe OTAHYHEE rpahHIecKOoro COnpoleccopa oT rpaHIeCKOro ax-
CeAepaTopa B TOM, YTO COMPOLECCOP MOKHO 3anporpaMMHpoBaTe Ha
BHIIIOAHEHHE PA3AMYHEIX 3aA34, MOCKOABKY OH ABASIETCA AKTHBHBIM
VCTPORCTBOM: MMEeT BO3MOMKHOCTE, KaK H UeHTPaARHEI nporeccop,
o6pamaThcd K CHCTEMHOH ONMEPaTHBHOMN MAMATH W YIPABAATE HIHHOH
BBOAA-BHEBCGAA.

B coBpeMeHHEIX BHACOAAANITEPAX OGBEM B CAOKHOCTE rpadHuecKHX
(YHROHH, BRINOAHSIEMEIX rpaHIecKHM COMPOLEccopOM, CTAAH COH3-
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MepEMHE C 00BpeMCM 33Aa4, PellacMEIX LEHTPAABHBIM IPOIMEeCCOpoM
ITK. B cBsa3u ¢ 3TEM Chipset, cocTaBASOIINE OCHOBY COBPeMEeHHOIC BH-
AE08AGNTEPa € aNNapaTHOM NOAAEPAKKOH rpadyeckux GyvHKUMH, Ha-
3BIBAKOT rpadHYEeCKHM NPOUECCOPOM.

ID-axcerepamophi NpeAHAIHAYEHE AAS oGecnedeHHA BO3MOKHOCTH
BHAETE Ha 3KpaHe NPOEKIIMIO BHPTYAALHOIO (HE CYLIeCTBYIOUIEro pe-
8ABHO) AMHAMHYIECKOTO TPEXMEPHOr0o OOLeKTd, HAIIPHMEepD B KOMIIBI)-
TepHHX HUrpax. Takoii oOBeKT HeOOXOAMMO CKOHCTPYHPOBATH,
CMOAEGAHPOBATh €rc 06beMHOe H300paKeHHE, T.2. 3a-
AATH MAaTEMATHYECKYIO MOAGAB OOBEKTA [KKAYIO TOUKY ero NoBepXHo-
CTH) B TPEXMEPHOH CHCTeMe KOOPDAHHAT, aHAAMTHYECKH PacCYHTATh
BCEBO3MOXHEE 3pHTeAbHEe 3 QeKTH (YTOA [8ASHHMA CBETa, TEHH H
T.IL}, @ 3aTeM CIPOeNHPOBATh TPeXMepHEI 00LeKT Ha MAOCKHIT S3KpaH.
3D-arceaepaTop HeOGXOAHM TOABKO B TOM CAydYae, KOTAa oOBeMHoe
H3apOpaKeHHe CHHTE3UpPYeTcd KOMIBIOTEPOM, T.€. CO3Adercd Ipo-
TPaMMHC.

COBOKYTIHOCTB IPHAOXKEHHUI H 333a9, B PaMKaX KOTOPHIX pearH3y-
2TCA 3Ta CXEMA NOCTPOSHUA TREXMEPHOro H300paMKeHHsa Ha 3KpaHe Mo-
HuTOopa PC, HasbiBaercs TpexMepHOoB rpadukoi, uam 3D
(3-Dimentional — TpexMepHHIi).

4.4.3. YcTpoORCTBO U XapaKTepUcTUKKW
Bupeocagantepa

CoBpeMeHHHI! Bugeoaganmep (BUAPOKAPTA) BKAIOUALT CACAYIOLIHE
OCHOBHHE SAeMeHTH {puc. 4.23): rpa¢huuecKril nponeccop; BHASONa-
MATE; DOPOrpaMMHDYeMEIl HOUPPOAHAAOTOBHH INpeobpa3oBaTeAb
(TILIAIT, wan random access memory digital-toanalogue converter —
RAMDAC).

FpadpmueckHE ODpoOIECCOpP BHASCAAATITEDA MPEACTABASIET CO-
6051 CHeMaAH3HPOBAHHEIE MHKPOCXEMH, THIE, KOTOPHE BEIICAHSIOT
Habop HHCTPYKIMH, nockaaeMirx I u HHTepIpeTHpyeMEIX ApatiBepoM.

BuaeonaMsTh PaCliOAATraeTC HEMOCPEACTEBEHHO HA AATE BUASC-
aAarrrepa H pellaeT psaa 38334, CBA3AHHHX € GHCTpOI Iepe3anHchio
Goapmoro oGEeMa ABHHEX Ge3 NpepHBaHHA ODONEAYPE CIHTRIBAHHS.
TTpu 3TOM AOCTYII K BHAPOTIAMSITH OCYIECTRAGETCA KDYIHBIMH GAOKAMH.

MNpoerpaMmMupyemMHit nudppoaHaAaAoTroBHE npeobpa-
30BaTeAlb BHINOAHSET MpecOpazosaHie HHPPOBLEIX CHTHAACE ITK B
CHTHAAH], (pOpMHUpYIOITHE H300paykeHHe Ha MOHHTODE.

IMTponecc dopMuEpeBaHua U306pa’XeHHs1 Ha MOHHTOpe, T.e. o0pa-
60TKa ABOMYHEIX HHA(POBHX AAHHHWX IEHTPAALHEIM HIpOLI2cCOpOM,
BRAIOTAET CACAYIOIIEE Nepexoah] (KaK MoKAa3aHo Ha puc. 4.24):
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Puc. 4.23. Cxema pacnonoXxeHWA KOMNOHEHTOB BUaeoapanTepa

= U3 LIMHBI B BHAeoTIpolieccop, rae obpabaTeiBaeTcs H@po-
Bas HHopMaLus;

®m 13 BHAEOCXEMEI B I[M(PPOBOM BHAE B BHAEONAMATh, B KOTO-
poii 6yAeT XpaHUThCA oTOOpakeHHe JKpaHa;

= 13 BupeonamaTH B RAMDAC, npu aTom o6pa3 3KpaHa mpe-
obpa3yerca B QOpPMY, AOCTYIIHYIO MOHHTOPY (K¢ poBas MH-
dopmanus);

s U3 Oudpoa”arorosoro npeobpasoBaTeArs B MOHHTOP (aHa-
AoroBasi HH(opManus).

B cea3u c nosieaeHueM Goabnioro yncaa XKK-aucnaees, cursaa Ko-
TOPBIX B OTAMYHE OT DAT He aHAaAOTOBBIH, a TU(POBOI, NPOM3BOAMTEAN
BHAE0AAANTEPOB BHIHYKAEHHEI oOecnieyMBaTh HOBhIE HHTep(deHCch —
TOABKO (D POBOH, ABOHHOM HU(GPOBOH, aHAAOrO-1M(POBOH MAH aHa-
AOTOBHIH ¢ H(PPOBEIMU A0GaBreHHAMHU. [TpobaeMa yXyALLUEHHUs Xapak-
TEPUCTHK KaueCTBa CUrHaAa MPHU MHOTOKPATHOM aHAaAOTO-IIM(POBOM H
nudpoaHaroroBoM npeobpa3oBaHuM OblAA pellleHa ¢ IOABA€HHEM HO-
Boro craHpapta DVI (Digital Video Interfase), cienpuKaliusa KOTOPOro
Onlra npeacraBAaeHa B 1999 r. MHTepdeiic DVI CAY>KUT AAST IOAKAROYE-
HMs AMcniaeeB Aloboro tuna K 1K, npuyeM cyiecTByIoT ABa OCHOBHEIX
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Puc. 4.24. MapwpyT nepeaayy A8HHLIX B BULEOKaHaNe

BAapHAHTA KOHHEKTOPOE K HHTep(eiica: TOAEKO IndpoBol H HnppoBoH
C aHAAOTOBHIMH CHTHAAAMH.

Cnenudnkanua DVI ofecneyueaer: nepeaaty HHGoOpMaHH OT HC-
TOYHHMKA K norpeCureir Ges noTepk, HesaBUCHMOCTL OT THIIA AUC-
mAes, TOAACPXRKY cnerjudukanuii Plug & play, EDID u DDC2B, noa-
AEPHKY EHPPOBOH H AaHAAOTOBOI TepeAaYn AAHHEX HA OAHOM COGAH-
HEHAHN,

HurmerpaabRbIM NOXG3AIMEAEM KayeCmBd BUgeogganmepos, cepa
NpHUMeHeHHA KOCTOPHX B OCHOBHOM TPEXMEPHEIE HIPHL, ABARETCSH YaCTO-
Ta CMEHH KaApoE (frame per second —Ips). B Kaxxp0il TpexMepHoi HIpe
3TOT NIOKA3ATEAR OYAET PA3AMIHEIM,

OfseM onepaimniiBHoll nemamu BUACOAAATITEPOB Npepnimiaet 1 024
M6aifr. TN TAMATH, HCTIOAR3YEMOHN B BHACOAAANTEPAX, AHAAOTHUHEI
COeNHAARHEIM MOAM(HKAIHAM OOHMEON OIlepATHBHON IAMATH.,

Yacmoma pabomit rpaduueckoro yund u noMamu sugeoaganmepa
MOeT OHITE CAMHAKOBOH HAM pazHo#. YacTora maMaTy NomyAApHHX
BHAeoKapT 2008 r. npepnmaaa 2 200 M,

Ha rommeroTepHOM PHIERE PoccHi HanGoaee NOMYAAPHE BHAROKAp-
TH npom3popuTere Nvidia Corporation, ATI Tecnolodies, Matrox
Graphics Inc, Asustek Computer Inc, MS]I, Sapphire, GigaByte.

CoenMarusHPOBAHHEIE BUACQAAANTEPH M3rOTOBAMIOTCA B HHTe-
rparbHOM MCTIOAHEHWH C APYTHMU ycTpolicTBaMi, B gacTHOCTH, BEACO-
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xapta # MPEG-apeKoAep pacnioaaraioTca Ha opAHo# maate. Tarkue MPEG-
NAEEepH MO3BOASIOT BOCIIPOM3BOAHMTE BUASXDHMABME, 3alHCaHHHE HA
KoMnaxT A DVD-AucKax.

TV-TIOHEp — 3TO TEACBH3HOHHHH IPHEMHHK, BHIIOAHEHHH I B BHAE
oaaTH pacummpenuda INK (vame scero PCI) uAn BHeInHErQ yCTROMCTBA,
ROTOpOe paboTaeT C MOHETOPOM HAMPAMYEC, MAHYS KOMIBICTED U COOT-
BeTCTBEHHO €r0 0Nl PaMOHHYIO CHCTEMY.

Ha puc. 4.25 npeacrapaeHa o5o0mMeHHad CTPYKTYpHas cxeMa TV-
TIOHEPA, BHITOAHAIOMIETO NpHeM H 06paboTKy TeAeBHIHOHHOI'O CHIHAAA,
Moayar papHEORAHAAA OCYIECTBAAET IOHCK BEICOKOYACTOTHOTO PAAHD-
CHTHAAA, IDHHHEMAEeMOro aHTEHHOMN, ero yCHAeHHe, npecbpa3oBaHue
IO YACTOTE U AETEKTHPOBAHHE (AeMOAYAINMIO), Ha BHXOAE pAAHOKAHA-
Aa hopMHpyeTCa TeAeBRIHOHHBIH CHTHAA, COASDRAIIMIT CUTHAA APKO-
CTH, CHTHAARI IBETHOCTH H CHTHAAR CHHXPOHN3AIWH, a TAK)Ke YacToT-
HO-MOAYAHPOBAHHEHI CHTHaA 3BYKCBOTO CONPOBOXMAEHHA. CeAeKTop
BBIAGASIET H3 BHASOCHIHAAA HMITYARCE KaADOBOif H CTPOYHOIL CHHXPO-
HHU3AIHH, AEKOAED BHASAET CHIHAA APKOCTH H ABA [IEETHOPA3BOCTHHX
cHrHaAra. Ha Brixope AeKoaepa opMHDPYeTCS KOMIOHEHTHRIH BHAEO-
CHTHAA, OAHAKO €ro (pOpPMAaT OTAHYEH OT IPHHATEX B BHASCOAAANTEPAX
RGB-tgopMara.

Ans npeo6pasopanus (popMaTa MpeACTaBACHHA, 8 TAKIKE THMA Pas-
BEPTKH (H3 4epPeCcCTPOYHECH B MOCTPOYHYIO) HCIIOAB3YETCH COEIMaAk-
HHI1 KoHBepTep. CnenuasrHEle (PHAETPH B €TO COCTaBe MO3BOASIOT
yCTpaHHUTE 3¢deKT MEPHAHNA U CHH3WTh BAMAHME KaK BHEIIHHX IO-
MeX, TaK K co0CTBeHHBIX IYMOB MOAYAS papnoKatiasa. CopMupoBaH-
HBIE ¥ OTHABTPOBAHHHE CHTHAAH R, G, B noaatorcn Ha cyMMHEpyIOINEe
YCTPOHCTBO, B KOTOPOM O00BEAMHAOTCA € BRIXOAHKIM CHIHAAOM BHAGO-
AAANTEPA M 3aTeM NOCTYIAI0T Ha MOHHUTOP.

Cnocof oGbepAHHeHHA OnpeaeasieT GOpMy OPEACTABACHHSA TEACBH-
3HOHHOTO H300paKeHHUs Ha IKpaHe MOHHTOPA: IOAHOSKPAHHYIO MAH B
OKHE.

Berpoensnie TV-TiOHepH B CHAY CBOeH KOHCTPYKUMH 3HATMTEABHO
60ree PyHKOHOHANBHEL OTAGARHEIE MOAGAK CTIOCOGHH paboTaTh TOAL-
KO B IOAHO3KPaHHOM peXHMe, & MHOTHe HMeIOT HeCKOABKO CTaHAADT-
HHX pa3sMEPOB OKOH AAS BOCTIPOH3BEACHES BIACOCATHANL. TV-TIOHEPH
ocHamfarorct FM-pasHo, HMEIOT BHAESOBXOA AAH BHAeoMarHutTogoHa
HAH EaMephl, AWHCHHHN ayAMOBX0OA, aYAHOBHXOA Ha KOAOHKH, a TakxKe
AHTCHHEIH IITeKep.

AYAMOBX0A HCHOABIYETCA AAA COGAMHeHHS TIOHepa €O 3BYKOBOH
NAATOH H CAYRHT AAA COGAMHEHHS ¢ MarHHTOthoHOM OpH OLHGppOBKe
AKODEIX aYAMOAAHHHX, KOTOPHE XPaHATC] Ha aHAAOTOBHX HOCHTEASX
(HampuMep, MarHUTPOHHHX KACCETAX).
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CPE[ICTBA OBPAEOTKM BUAEOCUrHANA

EcAH HCTOMHMKOM BHACOCHTHAAS ABASETCH aHAAOTOROR YCTPOHCTBO ——
TEASBH3IHOHHHI TIOHEP, BUASOMarHUTOMOH, BHAROKAMepa C aHaAOTO-
BHIM BHIXOAOM, AASI KOMIIEIOTepHOIt 06paboTKH TAKUX CHTHAAOB Heol-
XOAHMO BEIIOAHHTE HX OIH(PORKY, T.e. IpeoGpa3oBaHie H3 AHAAOIC-
BOlt B 1HGPORYID GOPMY. AAL 3TOro HYRKHH KAPTH BBOAA-BHIBOAR,
OPUHHMAIIIHE BXOAANIHI AHAAOTOBLI BAASOCHTHAA H OLHGPOBLIBA-
IOIIHE €r0 B PEAALHOM BPEMeHH, 3aTeM 3TH AAHHLIC HEQOOXOAMMO CO-
XPaHHTE Ha XeCcTKOM AucKe. [ocae coxpaHenHs oG POBaHHOTO H30-
GpayKeHnd BHITOAHAIOT €TO PEARKTHPOBaHHE. JTH (PYHROWH OCYILECT-
BASIET YCTPOMCTBO 34XBATA BUACOCHTHAAA,

Yempoilicmeo 3axsama Bugeocurnaaa — BHAgoOaacTep (Video
Blaster] npeactaBaseT coGoil BHACONAATY, HAIHBAEMYIO TarKXKe 3a-
XBaTIHEKOM HioGpaxeHHil, ycTpoiicTEOM BBOAA BHAeO, TB-rpabGepom
{(Grab — 3axBaTHIPATE), MMMAX-KemuepoM (Image Capture -— 3zaxsaT
H306payReHHA ), H 00eCIeYHBAET:

& IpHeM HH3KOYAaCTOTHOrO BMASOCHTHAAA (OT BHMAROKAMEpHI,
MAarHeT«pOHA HAH TEACBHIMOHHOIO TIOHEpa) HA OAMH H3
IpOrPpaMMHO-BHOHPaeMEX EMAEOBXOADB;

® oToOparkeHHe NPUHHMAeMOro BHAEO B DEAARHOM BPEMEHH
B MacIITabupyeMoM OKHe cpeakl Windows ;

= 3aMOpakKHBaHHe KaApa oqHpoOBAHHOrO BHACO;
= COXpAHEHHEe 3aXBAUYEHHOTO Kajppa Ha BHHYECTEpPE HMAM ADY-
TOM AOCTYTIHOM YCTPOHKCTBE XpaHeHHA HH(OPMAIHH B BHAE

¢ajira B OAHOM M3 NPHHATEHX IpadHIecKMX CTAHAAPTOB
(TIP, TGA, PCX, GIF n ap.}.

O6obimeHHas cxeMa YCTPOHCTBa TaKoro THRA AAHA Ha pHC. 4,26.

Bupeoaekoaep ofeclieyHBaeT NpueM CHFHAAR € OAHOrO H3 BXOAOBE,
ero onHdpoBKY, HIPPOBOE ACKOAHPOBAHHE COTAACHO TRASBH3MOHHOMY
CTAHAAPTY B DepeAady NOAYYCeHHHX YUV-AAHHEIX BHACOKOHTDOANEDY.

BHACOKOHTPOAAEP BHITOAHAET OPraHHU3ALEIO NIOTOROB oludpoBaH-
HBIX AAHHEIX MEXRAY SACMEHTAMH BHASOIIAATEL, OCYUIeCTBARET HeOBX0-
AHMEe DU(POPHe NMpeoGpa’cBaHiA AAHHEIX (HanpuMep, YUV B RGB,
MacwTaGupoBaHHe}, opraHMayeT HX XpaHeHHe B Gyibepe coGCcTBeHHON
TaMATH, TePECHIAKY AAHHEIX IO WIHHE KOMITBIOTEPa IIPH COXPAaHeHHH Ha
BHUHYECTepe, a TAKKe HX nepeaady HppoaHarorosoMy npeoGpaiopa-
TeAIO,
I{udpoanarorosuii npeofpasoBaTeAk COBMECTHO € BHAROKOHTPOA-
AepOM YUYacCTBYeT B (pOpMUPCBAHMH «xHMBOro» TB-OKHA Ha 3KpaHe MoO-
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Video Video

Bxoal BBAESOCHTHAAA F‘ T T rarT

Puc. 4.26. OSoSweHHan CTpYKTYpHan cxemMa sugeobnactepa

HHTOPA, BRINOAHART 0GpaTHOe aHaAOroBOe Npeolpa3zoBaHHe NUHPORO-
ro 3aXBaYeHHOro n300paMeHHs, OCYIECTEARST NepeAady CHrHaAa OT
BuAeocapanTepa ARG0 RGB-currana s 6ydepa NaMATH Ha MOHHATOP.

BHAcOBAACTEPH HAXOMAT NPUMeHEHHE B MOAYABHREIX CHCTeMax fes-
ONAaCcCHOCTH NpH (POPMHPOBAHUM KaK ADKAABHHX, TAK M PaCIpPEAEACH-
HEIX CHCTEM BHACOHAOAIOACHHA, NIO3BOASIQLIAX NPOH3BOAKTH HACTPOH-
KY, OCYILIECTBASTh KOHTPOAE H YIPABASTE BCEMH YCTPORCTBAMH C AI06O-
ro pafiogero Mecra BHASOCETH,

Hanpumep, npodeccnoHaAbBHEBD BUAeOOAacTep TitanVN16® mozso-

AdeT:

IOAYYHTE 16 RAaHAAOB BHASO PEAABHOIC BpeMeHN BAl 32 Ka-
HAAd BHASO B peKHMe MYALTHIASKCHPOBAHWS;

HOAYYUTL 16 KaHaAOB AYAHO;

KOHTPOAMPOBATE COCTOSHME 32 OXPaHHEL AATIHKOB;
YIPaBASTE BOCEMBIO PeAe;

€ MOMOINEIC PACTIOAOKEHHOIO Ha BHAOOAACTEpE CTOPOXE-
BOTO TaliMepa (walchdog timer) BO3MOXHO OCYIOECTBAATH

anmapaTHO-NPOrpaMMHEI KOHTpoOAE paforocnocofHOCTH
CHCTEMEI;

MaKCHMMaAkHOE paspelieHHe ouudpoBaHHOro Hz00pake-
Hua 768 . 576 (PAL);

NOTOK KappoB A0 400 Kaap/c B IIeCTHAAI|ATHKAHAABHOM pe-
KuUMe (30 190 KaAp/C B peXXHMe MYABTHIACKCOPA).
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KOHTPObHBIE BONPOCKI

O® N O G pE N

B vem 38KmMO4Y8ETCA NPYHLMN QEACTEMA MOBMTOPAa HAB OCHOBE
anr?

Kakve xapakTepucTUki OTHOCATCA K OCHOBHbIM AnA 3JTT-MOHM-
TOpoE?

B 4em aco6eHHOCTE MyNETUMEAWAHLIX MOHMTORDE?

Ha kaknx (prUaneckmx ABNEHMAX OCHOBAHO (IyHKUMOHUPOBaHWE
JKK-moumTopos?

Kaxkuwe thakTops HEOGXOAMMO NPUHAMAETL BO BHUMAHWE NP BuIBO-
pe MoHWTORa?

B vem cocToaT ccobennocty 2KK-nadenu oeepxen-npoektopa no
cpasHenmo ¢ A K-MoHUTopomM?

B 4em npeumywectea npoekTopos, peanmayiowmux DMD,/DLP Tex-
HONOTMID?

Kaxue Tunb) Wnemos BUPTYaNsHOR PEansHOCT BaSM HIBECTHLIT?
KakoBbt OCHOBHBLI® PPUHUMNE) CHUHTEIA TPEXMEPHOTD Waobpaxe-
HWAY

B 4em 0CoGEHHOCTH (IYHKUMOHWPOBAHUA U3BECTHBLIX Bam 30D- npo-
exTOpoB?

Kakosbl HA3HAYEHWE U NPUWHUKN ASACTEMA BUASOANANTEPE?
KakoBbl 0CHOBHbIE 3Tanbl 06paboTky BugeocurHana?



CUCTEMbI OBPABOTKM
N BOCNMPOU3BEAEHUA
AYOQVNOVHOOPMALWN

3BYKOBASI CUCTEMA NK

3eykroras cHcreMa ITK B BuAe 3BYROBOM KApTH NOABHAACE B 1989 1.,
CYIIeCTBEHHO PACIIHPHB BOIMOXHOCTH 1K KAK TEXHHIECKOTO CPeA-
CTBA HHPOPMATH3IAMAH.

3eyxoBaa cucmema [IK — ROMIAGRC TIPOrpaMMHO-ANNAPATHHX
CPeACTB, BRIMOAHSIOIUX CASAYIONTHEe GYHKIHA:

s 3ANHCH 3BYKOBHIX CHTHAAOB, DOCTYNAIOMAX OT BHEUIHUX HC-
TOYHHKOB, HanpuMep MURPOGOHA MAH MarduTogoHa, myreM
npeobpa3’oBaHye BXOAHBX AHAAOTUBBIX 3BYROBLIX CHTHAAOB B
UAGPOBHE H NOCASAYIONIEro COXpAHEHHS Ha JReCTROM AMCKe;

s BOCOPOA3BEAEHHE 3ANACAHHHX 3BYKOBLIX AAHHHX C TIOMO-
LIEIO BHEeITHeH AKYCTHYEeCKOH CHCTeMEl HAM TOAOBHEIX TeAe-
(pOHOB {HAYITHHMKOB);

a BOCHpPOH3IBEAEHHE 3BYKOBHX KOMNAKT-AMCKOB;

w MHKIIMPOBaHHe (CMENIHBaHHe) IPH 3aAHCH MAM BOCIPOH3-
BEAEHHH CHTHAAOB OT HECKOABKMX HCTOYHHUKOB;

s OAHOBpeMeHHasd 3allCh H BOCTIPOH3BEASHHE 3BYKOBLIX CHT-
HaaoB {pexum Full Duplex);

s 00paloTKa 3BYKOBHIX CHTHAAOB: PEAAKTAPOBAHNE, OGHLEAH-
HEeHRE HAR pasAeAcHHe GparMeHTOR CHIHaAA, hHARTDADNA,
H3IMEeHeHHe ero YpoBHS;

» 00paloTRa 3BYKOBOIO CHIHAAA B COOTBETCTBHH C aATODHT-
MaMn offreMHOTO {TpexMepHore — 3D-Sound) 3ByyaHHs;

m TIeHepHpoOBaHHE C NOMOINLI0 CHHTE3ATODA 3BY4YaHHHA MY3H-
KAABHEIX HAHCTPYMEHTOB, 4 TAK)KE YSAOBEUSCKOH DeTH H
APYTHX 3BYKOB,;
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Wiuna PCI

Puc. 5.1. Crpyxrypa 3pykoBoi cucteme: MK

» YIUpPaBACHNEe paGoToil BHEIUHHMX JAEKTPOHHHX MY3HIKGAB-
HBEIX HHCTPYMEHTOB Y€pes Cllel[HaALHEH nHTepdeiic MIDI.

3pyropas cucreMa ITK ROHCTPYRTHBHO NPEACTABASET COGOM 3BYX0-
Bble xapntst AMGO YCTAHABAHBAeMEIe B CAOT MaTePHHCKOH NAATH, AHGO
MHTerpUpoBbaHHEle Ha MATEPHHCKYIO NAATY HAHM KapTy PacIIMpeHHs
Apyroit noacucreMsl [TK. OtapAbkRe (DYHKINOHAABHEE MOAYAH 3BYKO-
BOH CHCTEME MOTYT BRITIQAHATLCA B BHAE AOYEPHHX MAAT, YCTaHARAK-
BaeMbIX B COOTBETCTEYIOWIHE PAYLEME] 3BYKOBON KAPTEL
KaaccHieckas SBYKOBasi CHCTeMa, KAK [IOKasaHo Ha pHcC. 3.1, coaep-
JXKHT MOAYADL 3aNHCH H BOCTIPOH3BEACHHA 3BYKA; MOAYAD CHHTE3ATODA;
MOAYAB HHTepdrelicOB; MOAYAR MHKILIEPa; AKyCTHIECKYHO CHCTEMY.
INepBHe YeTHPe MOAYAS, KaK OPABHAO, YCTAHABAHBAIOTCS Ha 3BY-
KoBoli Rapre. [1pHdeM CymecTBYIOT 3EYKOBEIE KapTH Ge3 MOAYAS CHH-
TEe3aTOPa HAH MOAYAS 3aIMCH U BOCTIPON3BeAeHHa MG poROro 3BYKA,
KaxAR 13 MOAYACH MOXKET OHTE BHIIOAHEH AH0O B BHAE OTASABHOM
MHEPOCXeMEl, AHO0 BXOAHTE B COCTaB MHOTO(PYHROHOHAABHON MUKpO-
cxeMHl. Tarun o6pasoM, Chipset 3ByKoBoil CHCTEMB MOXKET COASPRATL
KaK HeCKOABKO, TaK H OAHY MUKpocxeMy. KoOHCTpYKTHBHEIE HCTIOAHEHHA
3ByKoBolt ccreMu [TK nperepneBatoT CyleCTReHHEE H3IMEHOHMS.
OaHaKO Ha3HAYEHHE H (PYHKIIHM MOAYAeH COEpEeMEeHROMN 3BYKOBON
CHCTEMH (He3aBHCHMOD OT €e KOHCTPYRTMBHOIO HCIIOAHEHWS) He MeHa-
1rea. [Ipn paccMOTpeHNH GQYHKOHOHAABHEX MOAYAEH 3BYKOBOH Kap-
TH TIPHHATO MOAB3OBATHCHA TEPMIHAMH «3BYKoBaa cHcrema ITK» pan

«3BYKOBAsi KAPTas.
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MOAYNb 3ANUCU 1 BOCPON3BEAEHUS

MoaAyAB 3aIlHCH ¥ BOCTIPOUIBEASHHS] 3BYKOBOH CHCTEMEl OCYILIECT-
BASIET aHAAOrC-IHGPOBOe H HHPPOAHAACTOBOS NPeodpa30oBaHuA B pe-
FHMe IPOrpaMMHOL MepeAayH 3BYKOBRIX AAHHEX HAH NepeAadH X 1o
Kauaaam DMA (Direct Memory Access — KaHaA OpPAMOro AOCTYIIA K Oa-
MATH]).

3BYK, KAK H3BECTHO, IIPEACTABAsIET COBOH MPOAOABHEE BOAHH, CBO-
6OAHO pacHpOCTPAHSIONINECA B BO3AYXe HAH HHOH Cpepe, MOITOMY 3BY-
KOBO¥H CHTHAA HENPEPHIBHO H3MEHSAETCA BO BpEMEHH H ITPCCTPAHCTEE.

3anucsk 3ByKa — 3T0 COXpaHeHMe HHpopMauHH ¢ KoareSaHUIX 3BY-
KOBOT'O ABBAGHWMSH B MOMEHT 3allcH. B HacTosdIee BpeMs AAA 3ATTHCH B
nmepeaadn HHQOPMAOHH O 3BYKe HCODABIYICTCH AHAAOTOBRIE H g po-
BHE CHTH3ARL. APYTHMH CAOBaMH, 3BYKCEOH CHrHaA MOXeT GHTE NIPEA-
CTABACH B aHAAOTOBOH HAM nudpoBoit dopMe,

EcAH npH 3aITHCH 3BYKA NOALIYIOTCA MHKPO(OHOM, KOTOPHI mpeos-
pa3yeT HelpepPHBHEIH BO BDEMEHH 3BYKOBOH CHTHAA B HeIPePHBHEIA
BO BpeMeHH SAeKTPHHUeCcKHE CHTHAA, IOAYYAIOT 3BYKOBOMH CHTHAA B aHa-
AoroBoi popMe. [TOCKROARKY AMIIAMTYAA 3BYKOBOMH BOAHEI OGIIDBASAAET
TPOMKOCTS 3BYK4, @ €8 YacToTa — BRICOTY 3BYKOBOTC TOHA, MOCTOALKY
AASl COXPAaHEHHA AOCTOBEpPHOH HMHGMODMALHH O 3ByKe HaNDAMEHHe
SAEKTPHYECKOrC CHTHAAA AOAKHO OBITE IPOMOPIHOHAALHO 3BYKOBOMY
AABAEHHIO, a €T0 TaCTOTa AOAKHA COOTBETCTBOBATH YACTOTE KoAeGaHHH
3BYKOBOIO AABAGHHS.

Ha Bxca 3BYKOBOI KapTh IIK B GOABIIMHCTBE CAyYaeB 3BYKOBOH
CHTHAA MOAAeTCA B aHaaoroBol popme. B crasm ¢ teM ato ITK onepupy-
€T TOABKO LU(POBEIME CHIHAAAMM, AHAAOTOBEIH CHTHAA AOAKeH GHITE
mpeoGpasceaH B uHpoBoit. BMeCTe ¢ TeM aKyCTHYECKas CHCTEMA, YCTa-
HOBACHHAs Ha BEIXOAe 3BYKOBOHM KapTH [TK, BOCIPHHMMAET TOABKO
@HAAOTCBBIE JACKTPHIECKHE CHrHAALL, MO3TOMY Noche DOpaboTKH CHT-
Haaa ¢ noMomsio T1K HeoGxopmMo obpaTHoe npeofipazoBanue uugpo-
BOTO CHTHAAA B AHAAOTOBHIN.

ARaaoro-uuthposoe npeobpasosanue upeacTabader coboii npeobpa-
30BaHHE AHAACTOBOTO CHrHaAa B IHGPOBOH H COCTOHMT H3 CAGAYIONHX
OCHOBHLIX 3TAlOB: AHCKPETH3AUH, KBAHTORAHUSA H KOAUPOBAaHHA, Cxe-
Ma aHAAOrC-DHPPOBOTO Npeofpa3’oBaHMA 3IBYKOBOTO CHTHAAd TIDEA-
CTaBASHA Ha pHC. 3.2.

TMpeABapHTEALHC AHAAOTOBLIN 3BYKOBOH CHIHAA NMIOCTYHALT HA AHA-
AOTOBHI (PHALTD, KOTOPHIH OrPAaHHYHEAET NIOAOCY HaCTOT CHIHAAA.

AHCKpeTH3alHA CHIHAaAa 3aKAIOYaAeTCH B BHOODKe oTCYe-
TOB AHAAOI'OBOTO CHIrHAAA C 3aAAHHON NEPHOAHYHOCTEIO M OIIPEASANTET-
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Henpeprpanit AMcEpeTHRIi MAACKpeTHRH
0O BpeMEHHM CHTHAA 110 BpeMeHH M HelIpepHBHEI 110 BpeMeHH M 3HAYCHHIC
II0 3HAYEHNIO CUTHAA. CHTHaA

Bxoauoit : H E E :

[ ’-K—I M L] [ Re—
e | 25 oo D |

: cxme | EAHCKPE’I'K'E : Kpauro- Koanpo-

.nomcnuacm’ri ! 3anmA : ! BaHHe BaHAE
l.ilﬂd)ponoﬁcmm

£ Tepeparomuh KaHaa,
(3anmuTa o OUmMBOK, yt'cl;goﬁmo 3AMUCH UAH
COFAACOBANEE C KaHAAOM, CHTHAAR
BCIIOMOTATEALHRI XOpA)

Puc. 5.2. Cxema ananoro-umpoporo npecbpasoBaHuA 38yKOBOrO CUrHana

€A YACTOTOH AMCKpeTusanuy, IIpmiyeM 9acToTa AMCKDETHIAIIMH AOAXKHA
OBITH HEe MeHee YABOSHHON 4acTOTH HAMBHCINEH FrapMOHHMKH (4acToT-
HOM COCTABAAIONIEH) HCXOAHOrC 3BYyKOBOTO CHrHaAA. IToCKOABKY 9eAo-
BeK cnocodeH CABIIATE 3BYKM B 4aCTOTHOM AHamasoHe oT 20 I't a0 20 kT,
MaKCHMaABHaf 94CTOTa AMCKPETH3allHH HCXOAHOTO 3BYKOBOTO CHTHaAA
AOAKHA COCTABAATE He MeHee 40 kI, T.e. oTcueTH Tpedyercs nposo-
- AHTB 40 000 pas B ceKyHAY. B cBssu © 3THM B GOABINHHCTBE COBpPEMEH-
HEIX 3BYKOBEIX cHcTeM ITK MaKCHMaABHAs 4YacTOTA AMCKpPeTH3aljuH
3BYKOBOTO CHTHaAA cOCTABAfiET 44,1 Han 48 kI,

KBaHTOBAHHMEe OO aMIOANTYAe OPEACTABAsIeT coboit H3MepeHHe
MTHOBEHHBIX 3HAYEHHH AMIIANTYAH AHCKPETHOTO 10 BpEMEHH CHTHAAA H
npeobpazopanue ero B AHCKPETHEII: o BpeMeHn 1 aMmauTyae, Ha puc. 5.3
IOKa34H Nponecc KBAHTOBAHMA 10 YPOBHIO AHAAOTOBOTO CUTHAAA, IPH-
YyeM MTHOBPEHHEIC 3HAYeHHs aMIANTYAR KOAMPYIOTCE 3-pajpaAHEIMH
YHCAAMH,

KopAHpoBaHHE 3aKAIOYAeTCA B Npeodpa’soBaHMK B mudpoboi
KOA, KBAaHTOBAHHOrO CHrHaAd. [IpH 3TOM TOMHOCTR H3MepeHHS IIpH
KBAHTOBAHMHU 3ABUCHT OT THCAA PA3PAAOE KOAOBOIC CAOBA. EcAn 3maye-
HHS AMIIAMTYAR! 3aMMCATH C MOMOIIBLIO ABOHTHEIX YHCeA H 337aTh AAMHY
KOAOBOTC cA0BA N paspsaoB, YHCAO BOSMOMKHHEX 3HAYeHHH KOAOBBIX
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Hexopnsrit aHAAOTOBEIN CHIHAA

Puc. 5.3. [IMcKpeTM3aUuMa No BpeMEHM W KBAHTOBAHWE MO YPOBHIO
SHANOroBOr0 CUIHaNa

cA0B Gyaer paBHO 2V, CTOALKO K@ MOXKET GLITE H YPOBHEH KBAHTOBaHHS
aMIAMTYAH oTcueTa. Hampumep, ecan 3HaueHHMe aMIAMTYAH OTCYETa
npeAcTaBAdeTca 16-paspAAHEIM KOAOBRIM CADBOM, MAKCHMAARHOE THCAO
rpapaIMit aMOAMTYAK! (YPOBHEHM KBAaHTOBaHMSA) COCTaBHT 2'® = 65 536.
AAs B-paspAAHONO NPEACTABASHHS COOTBETCTBEHHO oAy EaM 28 = 256 rpa-
AAITWH aMIAHTYARI,

AHaroro-ugpoBoe npeolpa3oBaHHEe OCYLIECTBASETCH CHEIHAAL-
HEIM 3AKTPOHHEIM YCTPOUCTBOM — GQHAAOrO-Yugpobrim npeobpalona-
meaem (AL{TT), B XOTOPOM AHCKpeTHLIE OTCYEeTH CUTHaAa mpeoGpasyroT-
€A B NIOCAGAOBATEABHOCTE YHCEA, [JoayueHHEIN MOTOK IIHPPOBLIX AAH-
HHIX, T.e, CHTHAA, BKAIOYAEeT KaK NOAE3HHE, TAK H HEREASTCABHBIC
BBICOKOYACTOTHHIE TIOMEXH, AAS (DHAETpaLHK KOTOPHIX IOAYYeHHbIe
I¢POBHE AAHHEIE IPOITYCKAIOTCH Yepe3 Ouposoi GUAETP.

Ljuthpoanaroronoe npectpasonane B 06IIeM cAydae IPOUCXOAHT B
ABA 2Tafla, KaK I0Ka3aHo Ha puC. 5.4. Ha nepsoM srane n3 moToka oud-
POBHX AGHHHX € IOMOIIEIC ¢ poaHaAOroBoTO mpeobpa3oBaTeas (LIATT)
BLRIAGASIEOT OTCYETHl CHTHAAQ, CACAYIONIHE € 9aCTOTON AMCKpeTH3aIHH.
Ha BropoM srane U3 AHCKPETHEIX OTCHeTOB OYTeM CTAAJKHBAHHA (HH-
TepnoAsnyH) GOPMHPYETCA HeNpPEePLHIBHKH AHAAOTOBRIA CHIHAA C IIO-
MOIBIc QHAETPpa HU3KOH YacTOTH, KOTOPHIH NOAABAAET NEPHOAHYE-
CKM€ COCTABARAIOLIHE CIISKTPa AHCKPETHOTO CHTHAAA.

AAf 3amHcH M XpaHeHUs 3BYKOBOTO CHTHana B mudpoBoi opMe
Tpebyerca GOABIIOI O0BeM AMCKOBOrO MpocTpadcrba. Hanpumep, cre-
peothOHMMeCKHI 3BYKOBOM CHTHAA AAHTEABHOCTEIO 60 ¢, ouugposan-
HH C 9aCTOTOH ABCKpeTH3aliuy 44,1 KT mpy 16-pa3psAHOM KBAHTOBA-
HHH, AASI XpaHeHUq TpeSyeT Ha BUHIecTepe okoAo 10 MbaiiT.

Apra ymeHEmeHns 00BeMa NHGPOBEIX AAHHEX, HeOGXOAMMHEX AAA
OpEeACTABACHNA 3BYKOBOI'O CHTHAAAQ € 33AAHHKM KA1eCTBOM, HCIIOARL3Y-
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ARCKPeTHEIH O ARCEpeTEHE N0
HpPeMOEN U 3HATRHNIO BPEMAHHW H ZHATOEHI0
CHIHAA C OIMAGKAME CHrHaA Ge3 omrboK

Bxoasoh : BeaxoasoR
nadposoi : mupporodl

Kawarsarati | Aexopsp Crammsanme |
ASKOAED

LAIT (erarovan cxemy — BoccTanaBAHBarOyHiE
BHGOPKH B XpaHeHux) HY-paArTp

Puc. 5.4. Cxema umthpoasanoroeoro npeoipasopaHun

0T KOMNPEeCCHK ((URaTHe), 3aKAIOYAICIIYIOCA B YMCHBINCHAN KO-
AHMYECTBa OTCYETOB 1 YPOBHEE KBAHTOBAHMSA HAM YHcAa OHTOB, IpAXQ-
AAIIAXCA HA OAMH OTCYET.,

ITopoGHEE METOARI KOAMPOBAHNSA 3BYKOBLIX AAHHEIX C MCIIOAL30BA-
HHEM CHEMAALHEIX KOAMDYIOIIHX YCTPOHCTB NOSBOASIIOT COKPATHTE
obseM NoToka HudopMaluy noITH A0 20 % neppoHaYaALHOTO. BGop
MEeTOAA KROAWPOBAHHA NIPH 3aNHMCH AYAHOMH(OPMALAM 3aBHCHT OT Ha-
GopamporpaMM c;RaTHA — KO A € KO B (KOAUDOBaHHE-ACKOAUDOBAHNE),
IOCTAaRASEMELX BMECTe C NIPOrPaMMHEM ObecredeHHeM 3BYROBOM Kap-
THI MAH BXOASIIHMX B COCTAE ONepPamHOMHOM CHCTEMEL

BRITOAHAA (YHKIWH aHaAoTO-IHPPOBOTC H IHPPOaHAAOTOBOTO
mpeo0pa3oBaHAN CUTHAAA, MOAYAL 3AIIHCH M BOCHPOH3BEACHHS ITHG-
posoro 3eyka copeprxut ALT, LJAI u 6A0K ynparAeHwmsi, KOTOpLE
OOBEIYHO MHTETPHPOBAHBI B OAHY MHKPOCXEMY, TAKAKE HAILIBAEMYIO KO-
AexoM. OCHOBHHEIMH XapaKTePHCTHKAMH 3TOTO MOAYASl ABAAIOTCH: 4a-
CTOTA AHCKPETH3AIMHK; THI K paspasaocTes ALIT u LIATT; cnocof roau-
pOBaHHSA AYAHOAAHHEIX; BO3MORHOCTE paboTH B pexxuMe Full Duplex.

YacToTa AMCKPETH3aMHUW OINPEASARET MAKCHMAABHYIO Ta-
CTOTY 3aIIHCHIBAEMOro MAH BOCIIDOM3BOAMMOTO CHTHAAAL, AAS JANTHCH H
BOCTIPOM3BEACHUS YeAOBEECKOMH peuy AOCTATOUHO 6 ... 8 KI; MY3EIKH C
HEeBHICOKHM FadecTBoM — 20...25 KI1I; AAL o0ecriedeHHA BbICOKOKAYe-
CTBEHHOI( 3BYYaHHA (ayAMOKOMIAKT-AHCKA) 9aCTOTa AMCKpPeTHIAUUH
AOAJKHA OHITE He MeHee 44 KT, [TpakTHYecKH BECE 3BYKOBRIE KAPTHI ITOA-
AEPJKHMBAIOT 3aMMChL H BOCIHPON3BEAEHHE cTependOoHNYecKoro 3BYKO-
BOTO CHTHAA4 € 9aCTOTOM AACKpeTH3anuu 44,1 man 48 kI,

PaapaaHocTs AL H LIATl onpeaeasieT paspsIAHOCTE MPeACTAB-
AeHHA g poBoro curHaaa (8, 16 nan 18 Gmrr). BOARBIIAHCTBO 3BYROBRIX

186



KapT ocHameHo 16-pa3zpaaBeiMu ALTT i LJATL. HeroTOpEIe 3BYKOBHIE
KapTh ocHamaoTed 20- 1 paRe 24-paspaantMi ALTT 1 LIAIT, uyro no-
BHIlaeT KA9eCTBO 3alNCH-BOCTIPOM3BEACHHA 3BYKA.

Full Duplex (MOAHRIH AYAASKC) — PesKHM IIepeAadH AGHHEIX IT0 KaHa-
AY, B COOTBETCTBHH C KOTOPHM 3BYKOBAfA CHCTEMAa MOJKET OAHOBpEeMEH-
HO OpHHUMATE (3alIUCHPATEL} U NEePEAABATE (BOCOPOHIBOANTE) ayAlo-
AaHHbie. OAHAKO He BCe 3BYROBHIE KAPTH NMOAAEPRMBAIOT 3TOT PDEsRHM
B NoAHOM O0BeMe, MTOCKOAEKY He oOeCNeqMBAIOT BRICOKOE KadecTBO
3ByKa IpH HHTEHCHBHOM ofGMeHe AaHHRIMH,

MOAYIb CUHTE3ATOPA

DAEKTPOMY3HFKAARHEH Hu(POBOI CHHTE3aTOp 3BYKOBOH CHCTEMBI
MO3BOAAET I'eHEePHPOBATE MPAKTUYESCKH AIOSHIC 3BYKH, B TOM YHCAS H
3By4YaHHEe peaAbHEIX MY3EIKAABHEX HHCTPYMEHTOB, I IpHHIHN AclicTBHA
CHHTE3aTopa HAAIOCTPHPYET PHC. 3.5,

CuHTe3HpoBaHHe IpeACTaBAgeT coGoil mpomect BOCCO3ARHHA CTPYK-
TYPE MY3BIKAABHOTO TOHA (HOTHI). 3BYKOBOM CHI'HAA AIODOI0 MYSHKAAE-
HOTO HHCTPYMEHTA MMEeT HeCKOAbKD BpemeHHHX da3. Ha puc. 5.5, a
TOKA3aHH (hba3sH 3BYKOBOTO CHUTHAAA, BO3ZHHKAIOHIETO TPH HAMATHH

Teneparop
|| Cmcrema | | Baok K MEKIDepy
nocmm duanTpon S(P@emﬂl LIATI GHY

Teneparop
ornGalomeik

Pue. 5.5. MpuHumn aehcTenA COBPEMEHHOM CUHTEBIATOPA:
& — (hasnl 3BYKOBOTO CUTHENS; § — CXEMA CUHTA3STODS
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RAABHITH POsAd. AAS KAKAOTO MY3HKABABHOTO HHCTPYMEHTA BHA CUTHA-
Aa GypaeT cpoeo0pasHHM, HO B HEM MOXHO BHACAWTE TPH (Da3H: aTaKy,
MOAAEPXKY M 3aTryxaHue. COBOKYNIHOCTS 3THX (a3 Ha3HIBAETCT GMNRAU-
myguotli crubmowet, dbopMa KOTOPOH 3aBHCHUT OT THNA MY3EIKAABHOTO
HHCTPYMEeHTa. AAMTEABLHOCTE ATAKH AAS Pa3sHbIX MY3HKAABHEIX HH-
CTPYMEHTOB H3MEHACTCH OT CAHHHI A0 HECKOALKMX ARCATKOB HAM AQJKE
AC COTeH MMAAMCeKYHA. B dale, BasnBaeMo#l NoOAAEDPXK Ko, aMm-
MANTYAA CHTHAAA ITOYTH He H3MEHHeTCH, a BLICOTa My3HIKAALHOTO TOHA
dopMupyercs Bo BpeMsi NOAASDARKY. [Tocaepnedi dpase, 3aTYXaHKIO,
COOTBETCTBYET YYACTOK AOCTATOYHO GHICTPOTO YMEHBIIEHHS AMIIANTY-
AEE CHTHaAA,

B cospeMeHHEIX CHHTE3aTOPAX 3BYK CO3AAETCS CAeAYIOWHM obpa-
aoM. Llu¢gposoe ycTpoiicTBO, HCNOARIYIOIEE OAWMH H3 METOAOB CHHTE-
3a, reHepPHPYET TaK HAZHIBACMHIE CHIHAA BO3GYARACHMS C 33AAHHOM BEI-
COTOM 3ByKa — HOTY, KOTOPas pAOAKHA HMETE CIeKTPaALHBIC XapaKTe-
PHCTHKHM, MAKCUMAABHO GAHMAKHE K XApaKTepHCTHKAM HMHTHPYEMOTO
MY3BIKAALHOTO HHCTPYMeHTa B (ha3e MOAAEP/KKH, KaK MOKa3aHo Ha
pHc. 3.5, 6. Aaree curHaa Bo3GYRAE€HHA mopaeTcd Ha QUALTD, HMHTH-
PYIOIHHE aMIAKTYAHO-YaCTOTHYIO XapaKTEPUCTHKY PeaAbHOTO MY3hI-
KaABHOTO HHCTpyMeHTa. Ha ApyToi BXop (hHARTPA OARETCA CHTHAA aM-
NANTYAHO!H ormGamomeli TOro e HHCTPYMEHTa. AaAee COBOKYIHOCTB
curaanos obpabaThIBAETCH € L{EABIO MOAYYEHHA CHELHAALHHYX 3BYKO-
BEIX 3(ppeKToB, HanpuMep 3Xa (pesepbepalnsi), XOPOBOTO MCIIOAHEHHUS
(xopyc). Aaaee mpousBoaAfSTCA UM poaHasrarosoe npeoSpasopaHue K
¢uUARTpaLMA CHTHAAA € OOMOIIEBI0 dEakTpa Mu3KMX uvactor (DHY).
OCHORHLIE XAPaKTePHCTHEA MOAYAS CHHTE3aTOPA!

s  MEeTOA CHHTEe3a 3BYKQ,
» o0BLeM maMAaTH;

®  BO3MOJKHOCTb ANNAapaTHoll offpaloTKA cUTHara AAT CO3AQR-
HHA 3BYKOBHIX 3eKToE;

» NOAMGOHHA — MAKCHMAABRHOE YHCAC OAHOBPEMEHHO BOC-
OPON3BOAMMEIX 3A€MEHTOB 3BYKOB.

Memog cuniresa 3ByKd, HCIIOABIYIOIMIica B 3RyKOBOi cucteMe TTK,
onpeaeAseT He TOABKO KadeCTBO 3BYKA, HO H cocTab cucreMul. Ha npak-
THKe Ha 3BYKOBHIX KapTaX YCTaHABAMBAIOTCA CHHTE3aTODEl, TEHEPUDY-
FOIIJHE 3BYK C HCMIOAB3OBAHHEM CASAYIOUIHX METOADBE.

MeToA CHHTE33a HA OCHOBE YACTOTHOH MOAVAAUHH
(Frequency Modulation Synthesis — FM-cuprres) npepnioaaraeT HCMOAR-
30BAHHE AAN MeHEDAMH FOAOCA MY3HIKAARHOTO MHCTPYMEHTa KAK MH-
HHMYM ABYX reHepaTOpOB CUTHAAOB CAoXHOM ¢dopMmul. Teneparop He-
cyineil YacToTh (OPMUPYET CHTHAA OCHOBHOIO TOHA, YACTOTHO-MOAY-
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AMPOBAHHHI CHTHAAOM AONOAHMTEALHEIX TapMOHMK, o0epTOHOB,
oNpeAeAdIonIX TeMOp 3BY9aHHA KOHKPEeTHOIO HHCTpyMeHTa. leHepa-
Top orubaloinell YNpaRAZeT AMIAHTYAOR PE3YARTHPYIOMIETO CHTHAaAAL
FM-reneparop o6ecneuynpaeT npHeMAEMOE KAYECTBO 3BYKA, OTAHYAEST-
CA HeRRICOKOMH CTOHMOCTRIO, HO HE PeaAnsyeT SBYKOBEIe 3dibeKThL

CuHTe? 3BYKa Ha ocHoBe TabaunH soaH (Wave Table
Synthesis — WT-cumnmes) DIPOH3BOAHTCS C HCIOALIOBAHHEM NPEABAPH-
TeABHO OLH(POBAHHLX OOpPA30B 3BYIAHHA PEAAbHHX MY3BIKAABHEX
HHCTPYMEHTOR M ADYTHX 3BYKCB, XpaHAIIHYCd B CIICHAARHOH ROM,
BRIIIOAHEHHOH B BMAE€ MHKDPGCXEMEI TAMATH MAH MHTETPHPORAHHOH B
MHEpeocxeMy mamMaTH WT-rerepatopa. WT-cHHTe3aTop o6ecneduBaeT
reHepalfHK) 3BYKA C BRICOKHM Ka4yeCTBOM. STOT MeTOA CHHTe3a peaan-
30BaK B COBPEMEHHHX 3BYKOBHX KapTax.

O0Bem namamy Ha 3BYKOBEIX KAPTAax ¢ WT-CHHTE3aTOPOM MOMKET
YBEAHYHBATECA 3@ CY€T YCTAHOBKH ADMOAHHTEALHEIX JAEMEHTOB NaMs-
T (ROM) AA XpaneHHs 6aHKOB C HHCTPYMEHTaMH.

3ByxoBre 3ghgrexmnt HOPMHPYIOTCA € NOMOWBI0 CHEOUAALHOTO
3dhPekT-IpOoRecCcopa, KOTOPHHMOXET ORTEAEGC CAMOCTOATEAR-
HEIM 3A€MEHTOM {MHKpOCXeMoii), AnG0 MHTerpHpOBaTECA B cocTaR WT-
CHHTe3aTopad. AA% MOAABATIONMEro GOABIIAHCTEA KapT ¢ WI-CHHTe30M

adderTr peBeplepaliH U XOPyCa CTAAH CTOHAAPTHHMH,

MOLQYNb UHTEP®ENCOB

Moayabs uHTepdeficop obecrreyrpaeT OGMeH AQHHEIME MEXKAY 3BYKO-
BOJ cHCTeMO # ADYTHMH BHOIDHUMA N BHYTDEHHUMHE YCTPOHCTBaMH.

Hrmepgpetic PCI obecreunBaeT INHPOKYO MOACCY IPONYCKAaHHA (Ha-
npuMep, BepcHa 2,1 — Goaee 260 MOHT/ ¢), YTC NO3BOASET NePeAABATE
IOTOKM 3BYKOBBIX AGHHHEIX nmapaareAbHo. Mcnmoaszosanue muru PCI
MO3BOASIET NOBHICHTE KAYSCTBO 3BYKa, 00eCeTHE OTHOIMIeHHe CUTHAA/
uryM ceuiie 90 AB. Kpome Toro, mmHa PCI oGecnieynBaeT BOIMORHOCTD
KOONepaTHBHOH 06pafoTKH 3EYKOBRIX AAHHEIX, KOTAA 3aAaYH o0paloT-
KH H NEePEAAYH AAHHEIX PaCPeASASIOTCA MEXAY 3BYKOBOLL CHCTeMOolt 1
CPU.

Hurepdeitc MIDI (Musical Instrument Digital Inferface — oudpo-
BOH HHTepdelic MySHKAABHEIX HHCTPYMEHTOB) perAaMeHTHPYETCH clie-
OHAABHEM CTAHAAPTOM, COASIRAINNM cienhHKADNH Ha AnNapaTHHA
uHTEpdelic: THNEI KaHAAOB, KaOeAH, NODPTH, TPH NOMOIIH KOTOPHX
MIDI-ycTpoiicTBa MOAKAIOYAIOTCA OAMH K APYTOMY, 4 TAK7e ONUCaHHe
nopsaka ob6MeHa AGHHBRIMH — IOPOTOKOAA o6MeHa uHbopManuei Mesx-
Ay MIDI-yerpoiicTramMu, B 9acTHOCTH, ¢ noMomeio MIDI-KoMasa MOXK-
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HO YTIPABASTE CReTOTEXHUYECKOH annapaTypoil, BHAcOOB0pYACRAHMEM
B pOIecce BRICTYIAEHHA MY3hIKAARHOL IDYTIHL Ha ClieHe. YCTpoicTBa
¢ MIDI-unTepdeiicoM COSAHHAIOTCS MOCACAOBATEALHO, OOpasya Choe-
obpasryio MIDI-cers, KoTopas BRAIOYAET KOHTPOAAED — YIPaBAAIO-
ulee YCTPOUCTEO, B KAYeCTRe KOTOPOro MOXEeT GHTE HCNOALIOBAH
Kak T1K, TaK H My3HKAABHEIN KAGBHITHEH CHHTE3ATOP, d TAKKE BEAO-
MEIe YCTPOMCTBA (MPHEeMHHKH), IepeAAroLre HHOOPMATHIO B KOHTPOA-
AED o ero 3anpocy. Cymmapaan aanaa MIDI-pelrouks se orpaHU4eHa,
HO MABKCHMAaARHAS AAMHA Kabead Mexay AsyMa MIDI-ycrpolicTBaMu He
AOAKHA IpeBHIIATE 15 M.

Tloaxatouenue ITK B MIDI-cets ocymecTBAgeTCR C NOMOMBIC CHIE-
nuaasHoro MIDI-apantepa, xkoTophill HMeeT TpH MIDI-mopra: BROAZ,
BHBOAA B CKBO3HON NepepdaYH AAHHEIX, 4 TAFCKE ABa PasbeMa AAS TIOA-
KAIQUEHHS AJROMCTHKOB,

3syroeas cucteMa ITK MOReT HMETE CieIHAABHE HHTepdelic pAan
MOAKAIOYEHHA AOYEDHHX IAAT. 3a CHeT YCTAHOBKHM ADYepDHeH NAATH
MOKHO YBEAHYHTE DOAMGOHNIO 3BYKOBOH CHCTEME M HIMEHHTE METOA,
CHHTe3a. B YacTHOCTH, ecal npuMeHaAca FM-cuHTes, To MOXEHO A0Da-
BHTB WT-cHHTE3. B 3TOM CAyUae AOUEPHAA IMAATA YCTAHABAMBAETCH B
CIIeIIHAARHEIN pATHEM Ha 3BYKOBO#M maaTe Wave Table Connector u
OGRIMHO COASPRUT WT-CHRTE3aTOP H MMKPOCXeMy aMATH ¢ GubaHoTe-
KON HHCTDYMEHTOB.

TIpodeccHOHEAARHAA 3BYKOBAH CUCTEMA COAEPKMT MOCACAOBATEAB-
HEle unTepdeiicr S/PDIF (Sony/ Philips Digital Interface Format) 1 {uan)
AES/EBU (Audio Engineers Socienty/ European Brodcast Union) past 06-
MEHAa CHTHAAA B 3BYKOBOH (pOpMe C BHEIITHUMH YCTPOHRCTBaAMH.

S5/PDIF ~— nwrepgeiic pupM Sony u Philips ona 6urroeoi annapary-
PH, KOTOPEI OPeACTABASIET COBOH YOPOLIEHHEIN BAPHAHT AAS CTYAMIA-
Ho#l 3PyKOBOH M papHoannapaTyphl.

AES/EBU ofecieuHpaeT nepeaayy MOHO(DOHHYECKOTO HAH CTEPEO-
(OHNYECKOTO CHTHAAA € MepeMeHHON 4acToTolt H B COOTBETCTBHH €
NpPOTORCAAMHM HATEpdefica RS-422,

B cocrap 3ByKoBOH KapTH BXOART HHTepdelc AAT MOAKAIOMEHHS
npuBoAcE CD-ROM.

MOAYNb MUKLLUEPA

MOAYAR MHKINEPA 3BYKOBOM KAPTH BHIOAHSET:

& KOMMYTaOHIO (MOARAIOUEHHMe/OTKAIOYeHHe] MCTOUHUKOB H
TNIPHEMHHKOB 3BYKOBRIX CHIHaAOB, a Taxike pPeryAnpoBaHHe
UX YPOBHS;
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& MUKIIUPOBAHUE (CMERIMBAHKE) HECKOABKIX 3BYKOBHIX CHIHA-

AOB M PeryAHpoBaHHe YPOBHA Pe3yABTHPYIOLIETO CHTHAAA,
K unCAY OCHOBHHX XapaKTePHCTHK MOAYAS MUKIIIEpa OTHOCATCS:

& YHCAO MWKITHDYEMBIX CHTHAAOB Ha KAHAAe BOCIIPOM3BEAe-
HHS;

» peryAMpOBaHHe YPOBHS CHTHAAA B KAXKAOM MAKIUMPYEMOM
KAHAAE;

B peryAHpOBaHWE YPOBHSI CyMMApPHOrO CHTHAAA;

& BBIXOAHAA MOIIHOCTE YCHAHTOAS,

® HAAWYME PATHEMOB AAS IIOAKAIOYEHASA BHEITHHX U BHYTPeH-
HUX IPUEMHHUKOR/HCTOUHHKOB 3BYKOBHIX CMTHAAOB.

-HcroTHnRN ¥ MPHEMHAKA 3BYROBOTO CHTHAAA COEAHHSIOTCS C MOAY-
AeM MHKIIepa Wepe3 BHelIHMe MAH BHYTDPeHHHe pasbeMhul. BHemHWe
pasbeMEl 3BYROBOH cuctemsl: Joystick/MIDI — apa noaRaloueHms
AxoircTHra Han MIDI-apantepa; Mic In — AAS TTOAKAIOUEHHS MUKPO-
¢oHa; Line In — AMHEHHBIA BXOA AAS TIOAKAICUCHHNA AFOOBIX HCTOUHHKOB
3BYKOBLIX CUTHAAOB; Line Out — AMHeHHEI BEIXOA AAT TIOAKAIOUEHUS
AKDHX IPHeMHHUKOB 3BYKOBRIX CHTHAAOB; Speaker — AAR TTOARAIONEHHSA
TOAOBHBIX Teae()OHOB (HAYINIHWKOB) HAH NaCCUBHOM aKyCTHYeCKOH cH-
CTeMH,

ITporpaMMHOe yIipaBA€HHE MIKIIEPOM OCYIIECTBAGETCT AMGO Cpea-
creaMu Windows, Ano ¢ TOMOIMEBEIO TPOrpaMMEI-MEKIEEDA, IOCTABASE-
MOH B KOMILAEKTE C IPOTPaMMHHM c6ecneveHHeM 3BYKOBOH KapThl.

Cmangapm Sound Blaster mopAAepKHBaeT MPHAOKCHHI B BHAS HID
Anst DOS, B KOTOPBIX 3BYKOBOE CONPOBOKASHHE 3aIPOTPAaMMHPOBAHO C
opueHTalMeit Ha 3BYKOBHE KApTH ceMeicTBa Sound Blaster.

Cmangapm Windows Sound System (WSS) ¢pupmil Microsoft Braso-
YaeT 3BYKOBYIO KaPTY U MaKeT NPOTrpaMM, OPHEHTHPOBAHHKEIR B OCHOB-
HOM Ha GH3HeC-MPHAOKEHNA,

LUDPOBAS 3BYKOBASI CUCTEMA

OcHOBHEIe HANPABAGHHS PA3BUTH:A 3BYKOBOM cicTeMH [TK oTpasRe-
HHI B pa3paboraHHol koMnanueH Intel cnenudukanyun Audio Codec 97
(AC 97). ApxuTeKTypa 3BYKOBOI cucTeMH I1IK B COOTBEeTCTRHH CO ClTe-
nudguranneli Audio Codec 97 paHa Ha puc. 5.6. B Taro#i 3pyxoBo#i cH-
CTeMe HMEEeT MecTo pazpereHne GyHKRUN obpaGoTKM AHAAOTOBHIX H
NMGPORKX CUTHAAOB MEXRAY YCTPOHCTBAMH — 3BYKOBHM KOAEKOM
(Audio Codec, AC), aHaA0OTOBON MEKpPOCXEMOLl BROAA-BHIBOAA M 1uthpo-
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BEIM KoHTpoarepoM (Digital Controller, DC). CoeaMHaAeT 3TH YCTPOH-
CTBa chenHaABHEIH mudpporoil uHTepdeiic AC-linc. KadecTBo 3ByRKa
3HAYHWTEABHO NICBHIIIAETCA 34 CYET COSAMHEHNA AHAAOTOBOHN M ITHGpo-
BOH MUKpOCXeM C DOMOIILIO 1TH(POBOH AMHHE CBS3H, HEBOCIPHUMYH-
BOH K SAeKTPHYECKHM IOMeXaM, HMEeIOIHM MeCTO BHYTPH Koprryca [TK.
B 3pyKOBOH CHCTeMe HCIIOAB3YIOTCH IKMHE C PA3BHATHIM MHTepdecoM
H IHpOoKoi noaoco nponyckanas PCI, USB, IEEE 1394,
Crnenuduranueit AC 97 npepaycMoTpeHa BO3MOXKHOCTE pacLIdpe-
HUA APXHTEKTYPH CHCTEME! M NOCTPOCHAA MHOTO(MYHKIHOHAALHON CH-
cremul I1K, BRHIDOAHAIOHIEH 3BYKOBEIE H TeA€KOMMYHHKAIINOHHEIE

$yHRIHH.

TpaAMIUOHHAA CHCTEMA

Lindrpo-
ABAADFORLTH Komaaexr
npeobpasoBaTess MUKPOCXEM

\

11001001110
EE
5
L

10 A
ENIGIACIEEY 17 TN

IMoTox oHGPOBEIX AAWHELX,
cpMEPORARHEIY TPHACKEHMEM

Catinydep

Puc. 5.7. BapvaHTh! NOAKNICYEHWA BHENOMOB0R W LMPOBOHA aKyCTUHeCKMX
cucTem Ha Gase LISB
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I'Tpu noaRATOYEeHHH THGPOBOI aKyCTHIECKOMN CHCTeMEI Ha Sa3e USB
nuppOaHAAOIOBRIL NPe00pPaz0BATEAR BBIHOCHTCS 38 IPEAESAR] HACKHIIIISH-
HOTO 3AeKTPHYECKHMH MoMexXamMu kopryca [TK 1 pasMelaeTcs, HalmpH-
Mep, B KOAOHKAX AKyCTHYECKOH CHCTEME], KaK 3TO NOKA3aHoO Ha puc. 5.7
Ilo Kabealo mepepalOTCs 3BYKOBLIE CHIHAABL B I poroii dopMe, CBO-
GOAHEIE 0T IOMEX, MOBRIIASTCS KA1eCTBO BOCTIPOH3BEASHHS 3BYKA.

Cucremu Digital Ready ABATIOTCA CA€AYIOIIMM nokoieHHeM PCl-
3BYKOBHIX cHcTeM. B 3THX cHcTeMax nHGpOBOi KOHTPOAAED H APYTHe
3BYKOBHIE YCTPOIiCTBa ¢ nHTepheiicoM PCI o6pabaTHBaloT NOTOKH 3BY-
KoBo# HHGOpMaIHH, a 3aTeM HAMPABASIOT HX K BHEIIIHHM YCTpOHCTBAM
no neTepdeicy USB nau [EEE 1394, 3syxkosme cucremu Digital Ready
MOryT HMETE CMEIIaHHYI0 KOH(HTYPaIHIO, T. €. BKAIOYATE KaK aHAAOTO-
BH€, TAK H [HGPOBLIE NepH(pepHIHEIE YCTPOHCTEA.

Cucremnul Digital Only punyckatoTca ¢ HHTepgeticom USB u paGora-
10T TOAEKO ¢ (bPOBLIM 3BYKOM. AAst BBOAA-BSIBOAA AQHHEIX [IPAMEHS-
10TCA BHEIHHE MEKpPO(OHH M KOAOHKH C HATepdesicoMm USB.

TEXHONOMVS 3D-3BYKA

3D-3Byx ABAAETCH HEOTHEMAEMOH JACTHIO MYABTHMEAHMHHOIC KOM-
neiorepa. [Toasarne 3D-3ByK, MAH TPeXMepHEIN 3BYK, MOAPAa3YMEBAET
PacnoAOReHHe MCTOYHHKOB 3BYKAa B TPEXMePHOM TNPOCTPaHCTEE BO-
KPYT CAYLIATEAS,

C 1eABI0 MOBHIIEHHA PRAAHCTHYHOCTH 3BYKOBOH MOAEAH AAS CAY-
IMAaTeAq HCIOAR3YIOTCA PasAHYHEE TeXHOAOTHH.

Hampumep, oRKAFO3HH (occlusion — 3BYRH, MPOXOAAIINE Yepe3 IIpe-
TATCTEHE) HCTIOALIYIOTCS AASl MOAGAUPOBAaHMS HCTOUHHKOB 3BYKA, paclo-
AOREHHEIX B ADYTOM IIOMEIIEHWH HAH 3a creHoi, [Ipu sToM MopeAMDYIOT
pa3zHooGpa3HLEe THIIH CTeH PasAHYHOM TOAITUHEI M2 Pa2HLEIX MaTepHa-
AoB, O6CcTpYRnEH (obstruction — 2ByKH, 38AepPRUBaeMEle IPEeNIATCTBH-
€M} HCTIOAR3YIOTCI AAT MOACAMPOBAHNS AMPAKIIHH, T. €. ABACHUS oruta-
H#A 3BYKOBOH BOAHOH NIPENATCTBAS, B 9aCTHOCTH, KOAGHH, SaAOK M T. A,

MareMaTHIECKOE MOAEAWPOBAHUE MOPOLECCOB PacpOCTPAHEHHT
3BYKOB B MPOCTPAHCTES M BOCHPHATHA €r0 YeAOReKOM MPOH3BOANTCH
Ha 6a3e HRTF-pyuxuuii (Head Related Transfer Function). 3tn yHER-
NHH IBATIOTCH (baKTHUYECKH HHTerparsHHM Pypre-mpecbpaloBaHueM
BPeMEHHONH 3aBHCHMOCTH AABACHHS 3BYKOBOI BOAHHI Ha 6apaGaHHyIo
IepenoHKy OT HMIYARCA CUrHaAa HcTouHMKAa 3ByKa — HRIR, (Heed
Related Impulse Response). TIpH pazsAHTHEX NOACKEHHAX FOACBE] TEAO-
Bera HRIR-byHKIMHM AAS KaKAOTC yXa OVAYT DasHEIMH, UTe Tpebyer
TIPH MOAEARPOBAHHH co3panua Gubanorerxu HRTF-dmarTpoB.
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IIpy HCIIOARZDOBAHHH AASL NPOCAYIUHBAHHA aKyCTHYeCKOH CHCTEMH
BOSHHEaET TpobaeMa oHecnedeHns BOCTPOH3BEACHIA SURAYPAALHOTMO
3ByKd, T.€. 3BYKOB, IPEAHA3HAYCHHEIX AAS KasKAOrO yXa. AAd pellleHHs
3TOH NpOGAEME HCIIOABIYETCA TEXHOAOTHA transaural stereo, 9alle Ha-
aLIpacMaf aATOPHTMOM crosstalk cancellation {CC) — ycTpaHeHHe Ie-
PEeKpPEeCTHHIX NOMEX, T.€. 3BYKOBHX CHTHAAOB, HE NPEAHA3IHAYEHHRIX
AAY ROHKDETHOTD yXa H ABASIOLMXCA AAA Hero noMexcii. [IpuMenenne
aaropurMoB CC nO3BOASIET CO3AATE OIMYIEHHE PACIIOAOKCHNAA HCTOY-
HHKOB 3BYKOB B BEDTHKAABHOHN H rOPAZOHTAABHOMH IAOCKOCTAX.

Aeficteie HRTF-yHRIUE 3aBHCHT OT 9ACTOTHL 3BYKA, HOCKOAEKY €
MOMOINEIO 3T0l PYEKIHK HanbGoaee 3(h(peKTHBHO ANTEPIPETHPYIOTCA
3BYKH B pAHamnasoHe 3... 10 k[, OnpepeaeHHe MeCTONOAOKEHHA HCTOY-
HHKA 3ByKa yacToTolt Huxe 1 kI OCHOBaHO Ha ONpeAeAeHHE BEDeMeHH
3aAEPAKKHE PA3HEIX 0o (ha3e CHTHAADB AASl KAJKAQTO YXa, UTO MO3BCOASET
OTIPEACAHTE TOARKC ODIIIee PacHOAOKEHHE (CAeBa WAM CIIPaBa) HCTOU-
HHKCB 3BYyK4, HO He ofeceYmBaeT NPOCTPAHCTBEHHOE BOCIDHSTHE
aBydaHHd. BocnpusTHe 3BYROE YacToTOH cBRIme 10 kI pAaHO BE KaXKA0-

MY 9YE€AOBEKY, IOCKOABKY OIIPESASAAETCH HHAHBHAYAABHLIM CTPOECHHEM

yurHo# paKOBHHEI.
YcTaHOBAEHO, 9TO AAR Ka9eCTBEHHOTO BOCTIpoH3BeaeHd 3D-38yKa He-

OOXOAMMO HCIIOABIOBATE AHCKPETH3AIINIO ¢ JacToTol He MeHee 22 KITj,
16-pa3psiaAHOEe KOAUPOBAHUE, AKYCTHIECKYIO CACTEMY, COASPRAIIYIO He
MeHee YeThIpex KoAaoHoK, HRTF-dwyaxu ¢ aaropuTMamu CC 4 cHcTe-
MY (PHABTPOB AASL BOCTIPOM3BEACHHS 3BYKOB, HACHINEHHEIX BEICOKOYa-
CTOTHHIMH KOMIIOHEHTaMH.

PasauqHEIe KOMIIAHHH MCIIOABE3YIOT CBOM OPUTHHAABHEIE TEXHOAO-
THH AAA cO3AAHHSA 3D-3BVKA.

Digital Ear (qughposoe yx0) — TeXHOAOTHE KOMIAHHH SEnsaura 3a-
KAIOUAETCH B TOM, 9TO AAA MaMepeHNs HRTF-GyHKIHH HCNOABR3YeTCH
MaTeMATHYECKAaT MOACAD HeADBEULCKOrO YXa, HOCTPOSHHA Ha OCHOBS
IRCIEePHMEHTAABHEIX HCCASAOBAHEH €T0 paboThl, [1pH MOAEAHPOBAHUH
NPHHHMAAOCE BO BHHMaHHe OrpOMHOE MHOToo0paizHe pa3sMepoB H
(opM yIueil, YTO B AAABHEHIIEM HCMOAB3OBAAOCH AASL CO3AAHUA ODIIHD-
roi# 6nOanorexd HRTF-pyHxmmii. B pesyAbTaTe KasKARIN DOAR3OBATEAR
3TON TEXHOACTMHM CMORET HacTPOMTL BOCNHpOH3BeaeHMe 3D-3ByKa ¢
YYeToM HHAHBHAYAABHEX ocofeHHOCTElH.

Malti Drive — 3Ta TEXHOAOTHS 3aKAIOUAETCH B HCNOAB3OBAHHHK
HRTF-pyHKIMHA Ha BCeX mapax aKyCTHYECKHX KOAOHOK C HCIIOAL3OBA-
RHeM aAropurMoB Transaural Cross-talk Cancellation (TCC), xkoToprie B
OTAHYHE OT CTAHAAPTHHIX AATOPHTMOB CC 00ecleyHBalOT AYYIIHE Xa-
PAKTepHCTHRH 3BYKa B HU3KRO9acTOTHOM 00AacTH, [1pm 3TOM ¥ OABR3O-
BaTeAd MMeeTC BO3MOMKHOCTE, YpaBaas aaroprrmoM TCC, HacTpan-
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BaTh 3RyYaHMe AN ceba. Ara pcnoabzopaHBd HRTF-pyHRuM# c aaro-
purMamMu TCC paf BCex Nap aKyCTHYECKHX KOAQHOK TpeOyercsa GOARIIOH
06BbeM BRIMHCAHTEALHEIX pecypcok. Texnoaorua Malti Drive paccuuTa-
Ha Ha COBMECTHOE MpHMeHeHHe ¢ aaroprrMamMi Macro FX u Zoom FX,

Macro FX — ofecneyHBaeT olIymeHHe OAM3KONO PacmOAOIKeHHA
HCTOYHMKA 3BYKa K CAYIIATEAK), IOYTH BIAOTHYIO. 3TC AGCTATAETCH 38
CYeT TOTHOTO MOASAHPOBAHNA PACOPOCTPAHEHHS 3BYKOBOH 3HEDPTHH B
TPEeXMEPHOM TpPOCTPAHCTBE BOKPYT TOAOBHL CAYINATEAH. AATMOPHTM
Macro FX npepHasHadeH AAf HHTepdeicoB 1 HID. EcAl B ApaliBep 3BY-
KOBOH KapTH BCTpOeHa MoaAepXka Macro FX, To MOXHO YCARIIIATE
TIHCK KOMApa B yXe, CBHCT BeTPa B YIllaX ¥ APYTHE aHAAOTHUHEIE 3BYRKH,

Zoom FX — NIpH MCASAMPOBAHHH OPEAIIOAATACT He TOTEIHEIN HC-
TOYHUK 3BYKA, 3 HAAHUHE V HEro KOHEYHHX PasMepOB H ONpeAeAeHHOH
CAQKHOCTH, UTO AOCTHTAETCA [IPEACTABACHHEM OAHOTO HCTOMHHKA 3BY-
K4 B BUAE COBOEYITHOCTH TOYEYHR X HCTOYHHKOB.

Environment FX — TeXHOACTHs, KOTOpas IO3BOASET BOCIPOH3BO-
AMTE 3therT pesepbepanvH, MMMTHDYS PacOpPOCTPaHEHUE 3BYKOBOH
BOAHH B AI0OOM IIOMeIeHHH | IIOA€ OTPA’KeHHEIX 3BYKOB, 3aTyXalolliee
co BpeMeHeM. Environment FX mo3poaseT MOASAMPOBATE PAa3AHYHEIE
THIE aKyCTHKH NMOMELIeHHN B OPHeATAPOBAHA Ha BOCIIDOM3BEASHHE
Yepe3s MHOTOKOAOHOYHYIO aKyCTHIeCKYIO CHCTEMY C HCIOAB3CBaHHEM
TexHoACoTHH Malti Drive.,

Wavetrcing — TeXHOAOTHS KOMIIAHHHK Aureal, ocHoBaHa Ha pacueTte
pacOpOCTPAHEHUS OTPAKEHHBIX M NPOMICAINIHMX 9€pe3 MpenaTCTBHS
3BYKOBEIX BOAH Ha OCHOBE FeOMeTpPHH CpeABl.

Environmental Audic Exiensions (EAX) — TeXHOAOTHA KOMIAHHH
Creative, HanpaBAeHa Ha CO3AaHHE 3IBYYAHMA OKpyKatomwel cpeam,
wT06El 06eCOeMHT: B HIPax OLIYMEeHHe PeaABHOCTH OPOUCKOAIIIETO C
ITOMOLLLIO 3BYKA. JTa 3ByKOBas Cpeaa CO33aeTCs 3a CHYeT MOAEAHPOBa-
HUA OTPLREHHA 3BYKOB H peBepfepatiil, HCXOAIIIHX CO BCRX CTOPOH
OT CAYLIaTeAeH.,

AKYCTUHECKAS CUCTEMA

AXycTHUECKAS CHCTeMA, (AC) HeITOCPEACTBEHHO peoOpasyeT 3RyKo-
BOH BASKTPHYECKHI CHTHAA B AKyCTHYECKHE KOAeOaHHA U ABAAETCH o=
CACAHHM 3BEHOM 3BYKOBOCIPOH3BCAANIETO TPAKTA.

TMpakrAueckH Bce COBpEMEHHEIE KOMITBIOTEPHEIE KOACHKH MHOrO-
NOAOCHEIE. AAT BOCIIPOHABEACHHA HIMPOKOTO AHMala3oHa 4YacTOT, BOC-
TPHHHMAEMELX YeACBEYECKAM YXOM, B OAHH KOPITYC YCTAHABAMBAETCH
HECKOALKO AHHAMHKOB, Yallle BCEro ABa — BHICOKOYACTOTHEIN (0T 1 AD
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15...20 k1) u cpepHevacToTHRIR {oT 200 I't Ao 10 k). HuskouacToT-
HEI AHHaMHK BEIHOCHTCA B OTAEABHH I KOPITYC, 4TOOH €70 3BYJaHHe He
MeIIaA0 APYTIHM,

Ha phitike IpeACTaBAEHE! KOAOHKH C AByMA PASHEMU THIIAMH AWHA-
MHKCE. B mepBoM THIIE OCHOBOM ZBASTETCH TAK HashEIBaeMEIH KOHYCHEIH
u3AyyaTerb, HAH Auddyiop. [IpuHnuD -AeficTBHA TAKEX AWHAMHKOB
OCHOBAH HAa B3aMMOALHCTBUN NepeMEeHHOTO MATHUTHOTC NOAST MArHUT-
HOil KaTyIIKA ¢ TOASM DOCTOSHHOTO MarHvTa. B pesyarTaTe noaydaerca
AOCTATOUH( MOLIHEIN 3BYK M Helmaoxue 6acH. B ApyroM THIe AHHaMHK-
KOB BMecTo AU Dyz0pa HCIOARIYETCA OACCKAad MembpaHa. B aToM cay-
Hae KOAOHKH TePSIOT B MOIIHCCTH H IHPOTE YaCTOTHOTC AHAIa30Ha,
3aTo NpuolpeTalOT OYeHb MUHHATIOPHEEE pasMepH (0cOB8eHHO B TAYOH-
Hy). Takum 05pa3oM, AMHAMHKH C IAOCKON MeMOpPaHOH HCNOABIYIOTCS
B CCHOBHOM B GHOAPKETHHIX CHCTEMAX B CBA3Ke ¢ ¢cabpydepoM.

B cocrap AC, KaK IpaBHAO, BXOAST HECKOARKO 3BYKOBHX KOACOHOK,
KaXAAA U3 KOTOPHX MOKET HMeTh OAMH HAKM HeCKOABKO AHHAMHKOB.
Ypcao KOAOHOK B AC 3aBHCHMT OT YHCAS KOMIIOHEHTOB, COCTABASIOMKX
BBYKOBOI CHTHAA M 00pasyIOmKX OTACABHEIE 3BYROBEIE KAHAARL.

Hanpivep, crepeodoHHYECKHE CUTHAA COARDIKHT ABd KOMIIOHEHTa —
CHTHAAK! ABOTQ M IPABOTO CTePeOKAHAAOR, UTO TpeSyeT He MeHee ABYX
KOADHOK B COCTaBe cTepeodiOHIYeCcKoM aKyCTHYECKON CHCTeME]. 3BYKO-
BOH cuTHaA B hopMare Dolby Digital coaepsKHT HHGODMAITHIO AA ITECTH
3BYKOBEIX KAaHaAOB: ABa (DPOHTAABHHX CTEpeOKaHaAa, [EHTPaALHEIH
KaHaA (KaHAaA AMAAOTOR), ABa TRIAOBRIX KaHAAA M KAHAA CBEDXHH3KHX
yacToT. CASAOBATEABHO, AT BocHponsseAeHHd curEaAad Dolby Digital
aKyCTHUECKasa CUCTeMAa AOATKHA HMETh IIeCTh 3BYKOBLIX KOAOHOK.

B ocHOBHOM AC ana ITK cOCTOMT M3 ABYX 3BYKOBHIX KOAOHOK, KOTO-
pEle HA HAYAARHOM 3Tane obecleYHBaAW BOCNPOH3BeAeHHe cTepeodo-
HPYECKOTO CHrHaAa., COBpeMeHHRIe TEXHOAOTHHM NMpOCTPAHCTREHHOTD
MO3HUIHOHUPOBAHHA HCTOYHHKA 3BYKA M3 YHCAd PACCMOTPEHHLIX B NOA-
pasa. 5.7 NO3BOASAIOT C MOMOMIEIO ABYX KOAOHOK BOCHPOM3BOAHTE 00T~
eMHOe 3BYKOBOE IToAE.

OOrMHO Kaxaan koaoHKA B AC aas TTK MeeT opAMH AHHAMUK. [Tpu
'3TOM COBPeMeHHEIe MOAEAHR aKyCTHYECKUX CHCTEM MO3BOASIOT BOCIPO-
HM3EOAHUTE 3BYK IIPAKTHUYECKH BO BCEM CARITHMOM YaCTOTHOM AMANA3o-
He GAaropapA NpHMeHeHHIO CNELMaARHOH ROMCTPYKRIIHH KOPIYCa KOAO-
HOK MAM FpOMKOTOBOpHTeAci. BocnponssepeHHe HM3IKHX YacTOT AQ-
CTUTaeTCd, B YacTHOCTH, OyTEM NPHUMEHEeHWSA HAHM CHelHaARHOH
KOHCTPYKUHN KOPIIYCa KOAOHOK HAM IPOMKCTOBODHTEAH (mexHoAoTUR
Bass Reflex).

AASl BOCIIPOM2BEASHHUS HU3KHE H CBEPXHH3KHX 4acCTOT C BRICOKHM
KazecTBOM B AC mOMHMO ABYX KOAOHOK MCIOAB3YeTCA TPETHH 3BYKO-
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Bolt arperar — cabGrydep (Subwoofer). Takaa TPEXKOMIIOHOHTHAsN
AC aaq INK cocTOUT H3 ABYX TAK HA3BIBAEMHX CATEAAHNTHH X KO-
AOHOK, BOCOPOHIBOAAIIMX CpeAHMe H BHICOKHUE YACTOTRL (IPHMEpPHO
ot 150 I'n Ao 20 kly}, 1 cabeydepa, BOCIPON3BOAAIIETO JACTOTH HIDKE
150 I'n.

OtanunteabHad ocobeHHOCTh AC pAAd [TK — BOZMORHOCTE HAAH-
uuf COOCTEBEHHOIO RCTPOEHHOT0 YCHANTEAd MOIHOCTH. AC ¢o BCTpO-
SHHEIM YCHANTEAEM HaleBaeTcA axmusHoll. Haccusnan AC ycuanuTeas
He IMeeT.

TraBHOE IPEeHMYINECTBC AKTHBHOM AC COCTOMT B BO3MCGKHOCTH ICA"
KAIOUEHHS K AHHEHHOMY BEIXOAY 3BYKOBOM KapTHl. [THTaHHe akRTHBHON
AC ocymecTrageTcs ANG0 OT 6aTapeex (AKKYMYASTOPOB), AHOO OT SAEK-
TPHUYECKOH CETH Yepe3 CIIeMAABHEIN apanTep, BHNOAHEHHHHA B BUAE
OTACABHOTO BHeIIHero GAOKA MAH MOAYAS ITHTAHUSA, YCTAHABAMBACMOTC
B KOPOYC OAHOH U3 KOAOHOK.

BrIXOAHAS MOMIHOCTE aKyCTHYECKUX CHCTeM AAd TTK MoxeT HaMe-
HATECSA B TINPOKOM AHATIA30HE H 3ABHCHT OT TeXHUYECKHX XapaKTepH-
CTHK YCHAHTeAA H AHHAMUKOR. ECAH cHCTeMa mpeapHasHadeHa AAA O3BY-
9HBAHNA KOMIBKITE PHEIX UTP, AOCTATOMHO MomHocTH 10 BT Ha KOAOHKY
AAfl IOMEIeHHs CpepAHNX pa3Mepos. IIpn HeoBxoaMMOCTHE Obecmeve-
HHA XOPOMEH CARIIIMMOCTH BO BpeMs ACKIIHH HAK NPE3eHTANHH B OOAB-
mMOoH AYAMTOPHH BO3MQJXHO MCIOALIOBATE QAHY AC, HMEIOIIVIO MOII-
HOCTE A0 30 Bt Ha Kasaa.

C pa3sBHTHeM TeXHOAOTHI H CTaHAApPTOB 3D-3ByKa pacnpocTpaHe-
Hue npuobpear MHOroxoaonouusle AC. [lepBre MHOTOKaHAABHEIC aKy-
CTHYEeCKHEe CHCTeMHE UHMeAH ofo3Hayenue 4.0, B cOCTaR KOTOPHX COOT-
BETCTEEHHC BXOAAT 9eTHIPE KOAOHKH: ABE (PPOHTAABHEIE H ABE THIAO-
BuIe, JTlopoOHAaA aKyCcTHEa AaeT HenaoxHe 3@eKTsl B Urpax, CO3AaBasd
TpexMepHEIH 3BYK. B AC 4.1 nxoaut cabpytep, OAHAKO 3TH CHCTEMEI
BCEe PABHO YeTHPEeXKAaHAABHEE: HHIKOYACTOTHLIE CHTHAAK B HHAX BHAE-
ASIOTCA € TOMOIIBIO CTISIMAARHOrD KpoccoBepa ((PHAETpA).

CucreMn 5.1 06AaAa50T TOAHOLIEHHEM B-KaHaABHEIM 3BYKCM. B Hx
COCTaB NOMHUMO cabpydrepa BXCAAT ABe (DPOHTAABHEe, ABe TRIAOBEIE KO-
AOHKH AAA CO3AAHHSA ORPYZRAIOIISTO 3BYKOBOro (POHA M OAHA LIEHTPaAb-
HAaA KOAOHKA (L[eHTPAARHEIA KaHah), KOTOPLIL HeoOXOAHM AASL COOTBET-
creuda (opmary Dolby Digital, ucnoarsyemomy B dmanmax Ha DVD-
ANCKaX. CHCTeMEI 5.1 MHHHMAABHO HeOOXOAMMEI AAS AOMaNIHero
KHMHOTeaTpa. 8-KaHaABHEE CHCTeMEl 7.1 H 7.2 B IpHHOUNE O9eHb OX0-
#H. B anx pAoGaBAeHE ellle ABa AHHAMHKA — THAOBEIC IIEHTPAALHHE.
Kpome Toro, B cHcTeme 7.2 MOABUACA AONOAHHTEARHEI cabeydep, xoTa
«6GacoBBIil» KaHAA OCTAACH eAHMHHM. [TopobHaA aKycTHYeCKas CHCTEMa
obecneymsaeT 3BYK popmaTa Doulby digital Surround EX maun DTS

198



Surround EX, KarK B KstHOTEaTpax. Bo MHOTHX KauyeCTBEHHBIX CHCTEMAaX
5.1, 7.1 u 7.2 MOIKHO BCTPETHUTE 3RYKOBHIE IPOLIECCOPHL, KOTOpPEIe AEKD-
AMDYIOT MHOTOKAHAABHEIA 3BYK B COOTBETCTBHHU C ONPEASACHHBIMH
¢opMaTraMu: Ard akycTHEH 5.1 — 3To Dolby Digital, DTS u Dolby
Prologic, a paa 7.1 m 7.2 — Dolby Digital Surmound EX # DTS Surround
EX. MMenHO HaAu4YMe 3TOr0 KOMIOHEHTa NO3BOAAET HCHOAL3OBaThH

KOMIBLIOTEPHYIO AKYCTHKY AA AOMAIIHETO KHHOTeATPA.
OcCHOBHEIE XapaKTepHCTHKH AC:

¥  IIOAOCE BOCIPOH3BOAHMMEIX YacTOT,
® YYBCTBHTEABHOCTD;

»  xoathdpHNUEHT rAPMOHUK;

& MOIJHOCTE.

[loAoca BOCHPOU3BOAMMEX YacToT (Frequency Respon-
se) - 3T0 AMIOAWTYAHO-JACTOTHAA 3aBHMCUMOCTE 3BYKOBOTO AABAGHMA,
HMAH 3aBHCUMOCTL 3BYKOBOTO A@BACHHS (CHARL 3BYKa) OT YacTOTH Nepe-
MEHHOTO HANpA/KeHWs, MOABOAMMOTO K KaTymOKe AMHaMuka. Iloaoca
4acTOT, BOCIIPUHHMAEMEIX YXOM TeAOBEKd, HAXOAHTCH B AMANa3oHe OT
20 po 20 kI,

YYyBCTBHUTEABHOCTE 3BYKOBOH KOAOHKH (Sensitivity)
XapaKTepPH3yeTC s 3BYKOBHM AABAEHHEM, KOTODOE OHA CO3A4€T Ha pac-
CTOSHHH 1 M IIPH NOAGYE Ha ee BXOA DACKTPHUYSCKOTO CHTHAAA MOLIHO-
cTEI0 | Br. B cooTBeTcTEBHH C TPeGOBAHHAMH CTAHAAPTOB YYBCTBHTEAD-
HOCTE DIIPEAGASETCH KaK CpepHee 3BYKOBOS AABACHHE B OTIPEACASHHOM
nOACCe JacToT. YeM BRIIIE 3HAYEHHE 3TOH XapaKTePHCTHKH, TeM AyJIne
AC mepepaeT AMHAMHYeCKMH AMaNas’oH MY3LIKAARHOH OPOrpaMMHL.
PasHuua MeXKAY CAMBIMH «THXHMH» H CAMBEIMH «IPOMEKHMH» 3ByKAMH
coppeMeHHHX thoHorpamMM 90...95 AB u 6oaee. AC ¢ BEICOKOH TyBCTBR-
TEABHOCTBIO AOCTATOMHO XOPOHIO BOCHPOM3BOAAT KAK THXHME, TAK H
TPOMKHE 3BYKH,

Koadpunuenrt rapmoHuk (Toial Harmonic Distortion —
THD) oLleHMBaeT HeAHHeHHEe MCKAKeHHY, CBA3AHHEIE C IOABACHHEM B
BRIXCAHOM CHTHAAE HOBHIX CHIEKTPAALHHX COCTaBAgKOIHX. Koadduim-
©HT rapMOHHK HODMHPYeTCS B HeCKOARKHX ARana3oHax yacror. Hampu-
Mep, AA BRICOROKauecTeeHHHX AC Kaacca Hi-Fi sToT koadupuiineHT He
AODAEH npeeHmarte: 1,5% B AHanazoHe vactoT 250..1000T; 1,5% B
Amnanasode gactot 1 000...2000 Iy 1 1,0 % B Ananazone uactot 2000...
6 300 Iy, YeM MeHBIe 3HaueHHe RoHp(DHIEeHTa rapMOHMK, TeM KadecT-
BeHHee AC,

JArexKTpHYecKas MomHocTh (Power Handling), Kotopyio
BHACPX¥MBaeT AC, ABASETCH OAHOM U3 OCHOBHEIX XapaKTepHCTHE. Oa-
HaKO HeT NPAMOil B3aHMOCBA3H MEXAY MOUHOCTRIO H KaUeCTBOM BOC-
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NpON3BEAEHUA 3ByKa. MaKCHMaAbRHOE 3BYKOBOE A@BACHHE 3ABHCHT,
CKopee, OT 4YBCTBHTEABHOCTH, 8 MOITHOCTE AC B OCHOBHOM OTIPRARAT-
€T ee HaAEKHOCTD.

Yacto Ha ynakoske AC aan ITK yKa3skIBaloT 3Ha4eHHe MMKOBOH Mol-
HOCTH aKyCTH9eCKOH CHCTEME], KOTOPasd He BCErAd OTpaskaeT pearbHylo
MOIIHOCTb CHCTEME, TIOCKOALKY MOJKeT [peBLIIATE HOMHHAABHYIO B
10 pas. BcAeACTEHE CYILECTREHHOTO PAIAWYIHNA JH3AISCKHX IIPOLUECCOB,
TIPOUCXOAILUIMX HPH UCIETaHHAX AC, 3HaYeHHS AKTPHYECKHX MOI-
HOCTeHM MOTYT OTAMYATECA B HECKOABKO pas. AAS CpABHEHHSA MOIIHOCTH
pa3aMyHEX AC HeoOXOAMMO 3HaTh, KaKyH0 HMeHHO MOIHOCTE YKA3ki-
BaeT NPOM3BOAHTEAE MPOAYKIIMHA H KAKHMH METOAAMH UCTIRITAHWHA OHA
OIIpeAeAeHa.

Cpeaxt npoM3BopHTeAeH BEICOROKAYECTBEHHHX H AOPOTOCTOMIHX
AC — ¢upmu Creative, Yamaha, Sony, Aiwa. AC Goaee HU3ROro Kaacca
BHIOycKaroT @PHpPME! Genius, Altec, JAZZ Hipster.

HekoTophie MOAEAH KOAOHOK $npME Microsoft moAKAIOIAIOTCH HE K
3BYKOBOH Kapre, a K nopty USB. B 3ToM caydae 3ByK IIOCTyHaeT Ha KO-
AOHKH B IIH(POBOM BHAE, 4 €I'0 AEKOAMPOBAHHE TIPOH3BOAHT HEGOAR-
moi Chipset, ycTaHOBA@HHEIH B KOAOHKAX.

KOHTPONbHBIE BONPOCHI

Kakwe 0CcHOBHBE (hYHKUMKM BBINONHABT 3B8YKOBaEA cucTema (1K?
Kakue 0CHOBHLIE KOMNOHBHTLI EXOAAT B COCTAR 3BYKOBOA CHCTEMbI
MK?

Mcxops M3 kakux coobpaxeHni BeIfenasTCA Y8CTOTa AUCKPSTU3E-
UMK CUrHana B npoueccs asanoro-undgposoro npeobpazosaHuA?
MNepeyucnuTe OCHOBHLIG STanB! aHanora-Lmcposoro u LudpoaHa-
norosoro NnpeobpaaosaHni,

Kakue OCHOBHbIE NapaMeTphbl XBPAKTEPUZYIOT MOAYNb JaNUcH W
BOCNpPOW3IBELEHWA 38YKa?

Kakue npuMeHfoTCR MeToAbI CUHTe3a 38yka?

Kakwe thyHKUMM BEINCAHAST MOAYNL MWKLUEPE, ¥ YTO OTHOCWUTCA K
YKCIY ro OCHOBHBIX XBPaKTEDUCTUK?

Kaxum 0Gpa3oM NpoU3B0OVTCA MaTEMETHHECKOE MOAENMPOBaHUE
npuy cospaHun 3D-3syka?

Hem oTMuaeTcA cTpykTypa 4.0 akycTuHeckoh cucTeMbl ot 5.17
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NIABA B

YCTPOUCTBA NOArOTOBKWN
W BBOOA WHOOPMALIMA

KNABWATYPA

Aasa obpaboTki mHGopMaIHY ¢ ToMolbic [TK ITOAB3IOBATEAR AOA-
KeH BBeCTH MH(pOopManHio B KOMIOEIOTEP. OCHOBHHMHE YCTPORCTBaMH
BBOAA AAHHHX H VIIDABASHHS CHCTEMOH SIBAAIOTCH KAABHATYDA, MBIME,
axoucTuR, IIIuporoe pacnpOCTpaHeHHe NOAYYHAM TaKHe YCTPOHCTBa
BBOAA HHGMOPMAIINH, KaK cKaHep, Hu(ppoBas KaMepa, AUTHTals3ep, cel-
COPHAA TIaHEeAR,

Kaasuamypa (Keyboard) siBAderca OCHOBHBIM YCTPONMCTBOM BBOAA
uaGopmatiun B [1K, x0T Mulk ece Goapme OepeT HA ¢e0s BRINOAHES-
HHe PYHRIMHA yIIpaBAeHH.

[TpuHnun AeficTBHA KAQBHATYPE IPeACTaBAeH Ha pHC. 6.1, a. OcHoB-
HEIM 3A€MEHTOM KAABUATYPHI ABAAIOTCA KAABHITH. CHTHAA NPH HAXKA-
THH KAABHIIH PErHCTPHPYETCd KOHTPOAASDPOM KAABHATYPH U Iepeaa-
€TCA B BHAE TaK HAJHBAEGMOT0 CKJYH-KOAA HA MATEPHHCKYIO NAATY.
CKaH-KOA — 3T0 OAHOGANTOBOE THCAO, MASALITHE 7 GHT KOTOPOTO TIPEA-
CTARAAIOT MAGHTH(DHKANAOHHEN HOMED, TPHCBOSHHEIR KaAOR KAaBH-
me. Ha MatepnHcko# maaTe ITK Arg TOAKAIONEHNS KAABHATYPHI TAKXKE
HCIIOAB3YETCA CNCIMAALHEI KOHTROAASD,

Koraa cK3H-KOA, MOCTYIaeT B KOHTDOAAEP KAABHATYPLI, HHHIHAAN-
AUPYETCA alllapaTHOE NpephiBaine, NpoLeccop NpeKpaljaeT CRoX pa-
GOTY H BHINOAHSIET NTPOLIEAYDY, AHAAH3NDYIOLUIYIO CK3H-Koa, CKIH-KOA,
TPAHCHOPMHUPYETC B KOA CHMBOAA (TAK HasmiBaeMmele KOaH ASCII),
I1pu sTom o6paGaTeipatoas NPoeAyPa CHAYaAA ONIPEASATIET YCTAHOB-
Ky KAaBHIIeH U DepeKatodaTeAed, YTOOK OPABHALHO MOAYIHTE BBOAH-
MBIH Kop (HampHMmep, «gd» HAR «D»). 3aTeM BEEAeHHHI KOA MOMEeIIaseT-
ca B Oydep KAABHATYPH, NPEACTABAAIONMI co0oli OOABCTE NMAMATH,
cnocobHYO 3alOMHHTE AQ 15 BBOAMMEIX CHMBOAOB. KOETpOAASD Kra-
BHATYPH BEINOAHAEST GVHKIHHA CAMOKOHTPOAS B IIpoIiecce 3aTPY3KH CU-
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Puc. 8.1. Knaeuatypa NK:

2 — NpUHUMN PEICTBUA KNEBUATYPL; § — padoTa KNasuaTypel C NNBCTMACCOBLIMA
LWITLIPRMA

creMhul. [Nponece CAMOKOHTPOAA TPH 3arpyaKke oTOOpasKaeTca OAHO-
KPaTHHIM MUTaHHEM TPeX HHAHKATOPOB KAGBHATYPHL.

[lo KOHCTPYKTHBHOMY UCIIOAHEHHIO KAABUATYPH MOADAIACASIIOTCA
HA KAABHATYPH! ¢ MAACTMACCOBHIMH LITHIPAMH, CO WIEAYKOM, C MHKPO-
NepeKAIIATEAAMH H CEHCOPHLIE,

Kaastiamypsl ¢ RAGCIRMACCOBHIMI WUNKPAMU BhINOAHAIOTCA TAKHM
obpasoM, 9TO IOA Ka’KAOW KAABHMINEH HAXOAMTCA IMA2CTMAacCCOBHIH
HITHIPE:, YCTAHOBAGHHEIH BepPTHKAABHO, HHDKHHI KOHel KOTOPOTO BhI-
IOAHEH B BAAE IITeMIleAd (KaeliMa), H3rOTOBASHHOIO H3 KOMIIO3HAIHH
Pe3HHE ¢ MeTarAOM. HUKe 9TOr0 pPesHHOBOIO IITeMIeAd HAXOAHTCA
MAACTHHA C KOHTAKTHRIMM MAOIIAAKAMH, BRIIOAHEHHAKMH Ha Me9aTHOH
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maate. [IpH HaXATHH KAABHINH IOTEMIEAR CONPHUKACAETCH ¢ KOHTAKT-
HEIMH [TAOIIAAKaMU (pHc. 6.1, 6), 3aMHKaeTCA JASKTPHYEeCKAs Ieflh, 4TO
BOCNIPHHMMAETCA KOHTPOAASPOM KAABHATYPHL HepocTaTROM Tako#
KAGBHATYpPH ABASIETCH BRICOKAs HYBCTBMTEARHOCTE KAABHINH K BuGpa-
LMH IPH HOKATHH, YTO NMPHBOAMT K MHOTOKPATHOMY OTODDAREHHIO
CHMBOAA HA 3KPaHe NP eYaTH C BBICOROH CROPOCTRIO.

Krasuamypa co weariiom PEITOAHEHA TaK, UTO IIPY HAKATHH KAABH-
IIH ee MeXaHMYeCKOoe CONPOTHBACHHE CTAHOBHMTCA TeM JOABIUE, yeM
raytoKe OHa HAKHMAeTCq. A NMPeCAOASHNS 3TOTO CONIPOTHBACHHS He-
0GX0AMMC 3ATPATUTE OMPEACACHHYIO CHUAY, MOCAS Yer) KAABHILIA HAJKH-
MaeTcs Aerko. HaaTve W OTHYCKaHHE KAABHIIH CONPOBOKAAETCH
LIEAYKOM, OTCIOAA M HalBaHHe, KAaBHATYPH CO IIEAUYKOM IMO3BOASIOT
o6ecne4uTs YBepeHHOCTE B TOM, YTO KAABHIIIA HAJKATA, 4 3TO NOBHIIIAET
CKOPOCTE BEOAQ HHOPMAIHH.

Kagsuamypht ¢ MUKDONEDEXAIONAMEAAMU NMSIOT XAPAKTEPHCTHKH,
SHAAOTHMYHEE KAAPHATYPAM €O IeAuKoM. Ho MHKpOTIepeKAroYaTeAl, B
TOM 4HHCAE TepKOHH (repMeTHYeCKHEe KOHTAKThI), XAPAKTEPH3IYHOTCS
GoApIIel MPOTHOCTRIO H AAMTEABHEIM CPOKOM CAYKOEL

KAraBHATYPH ¢ FePKOHAMH COASPKAT DePEKAIOIATEAH KAA-
BHLLIel C IPY;KHHHBIMH KOHTAKTaMH 13 eppOMarHHTHOTO MaTepUana,
NCMEILeHHEIMY B repMeTH3HPOBAHHEIN CTeKARHHEIA OaAr0oH, KOHTaKRTH
NMpUXOAAT B CONPHKOCHOBEHHE (HAM pasMBIKAIOTCA) NMOA AeHCTBHEM Mar-
HHUTHOTO ITOA SACKTPOMArHNUTa, YCTAaHOBACHHOTC CHAPYIKH GaAr0HA.

IpuRuMn AHCTBUA CEHCOPHOU KAQBUAMYPL! OCHOBAH HA YCHASHUM
Pa3’HOCTH DOTEHIHMAAOB, MPUAOKEHHOMN K YYBCTBHTEABHOMY 3ACMEeHTY.,
UncAo 3THX SAEMEHTOB COOTBETCTEYET YHCAY KAapmumeid. B KazecTse
YYRCTBHTEABHEIX SAEMEHTOB MCHOARSYIOTCA TOKONPOBOAMIIHE KOH-
TaKTHEHIE NAOIIAAKH B BHAE, HATPHMED, OAHOTO MAH ABYX IIPAMOYTOAB-
HHKOB, Pa3’peACHHHY HeOOABIIMM 3330pOM. B MOMEHT KACAHHA NaAB-
LEM KOHTAKTHHIX MOAQOUIAAOK CTATHIECKHH NOTEHIIMAA YCHAHBAGTCA
COEUHAABRHOH CXeMol, Ha BEIXOAE KOTODOH (hOpPMHDYeTCA CHrHan, aHa-
AQTHYHEIH CHTHaAY, BOAHHEAIOIOEMY IpH Ha’KaTHH KAaBHINH OOEMHOM
MEeXaHWYECKOH KAABHATYPH. CeHCODHEIE FAABHATYPH CAMEIE AQATO-
BeYHHEe, NOCKOABKY B HHX OTCYTCTBYIOT KakHe-AHG0 MexaHWYecKHe
3AeMEeHTH H HH(QOPMAITHS O Ha’KaTHH «KAQBHMIIH?» (JOPMHPYETCA TOAB-
KO SACKTPOHHUKOM.

ApalfiBep KAaBHATYPH CAYKHT AAF 0TOOpasReHHA HA IKpaHe
HaOpaHHOH Ha KAABHATYpe HH(PODPMAagHHN B OORIYHO ABASETCA COCTAaB-
HOH 9acThio AM0BG0H OnepalfHORHOM CHCTeMEI.

Co BpeMeHH NOABAEHHA NEPBOr0 IE€PCOHAABHOrD KOMOBIOTEPA
BOAOTE A0 1995 r. BHeIIHHI BHMA H CTPYKTYPa KAABHATYPH OCTABAaAHCH
HeH3MeHHEIMH. OAMAKo B 1995 . mocae BHX0AA ONEPAHUOHHOH CHCTE-
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MH Windows 95 npuBeIHHe 101-KAGBHIIHEIE YCTPOHCTBA ORIAM 3amMe-
HEeHEl KhaPHaTypaMu co 104/105 kaapnmamu. Kaapnim, npepHasHa-
9eHHHE AAA palOTH B ONIEPALHOHHAOH CHCTeMe Windows, pacmoaoixe-
HH B HHXHeH YaCTH KAABMATYDHl, PAACM € KaaBHILAMH Ctrl i Alt.

KOHCTPYKTHBHEIX PeIIeHNHA KAABHATYPH MHOKECTBO.

3proHoMivecxas Kaasuamypa orpedaeT TpeGoBaHUAM IPTOHOMH-
KH, T. €. BHIIOAHAETCA B COOTBETCTBHH ¢ IPrOHOMHUSCKHMH HOKa3aTe-
ASIMH, T. €. C He00XOAHMOCTBIO COOTBETCTBHA HOBLIX KAABHATYP COBpe-~
MEeHHLIM TpeGoBAHHAM MEAMUHHE. TIOABMAOCE MHOMECTEQ HOBHIX
¥3IProHOMHYECKHX» KAQBHATYP CaMHX IMPHYYAAHBHX QOPM: «pasao-
MaHHHX» HAABOE, H30THYTHIX, CHabKeHHEIX IOACTaBKaMH AAS KUCTel
PYK.

Krapuamypsl ¢ gONOCAHUMEALHLIMYE BOZMOKHOCMAMY BEIIOAHSIIOTCA
CO BCTPOEHHLIMY KAABKYASTOPOM H 9aCaMH, MAHHIYAATOPaMH, o0Adaa-
10T BO3MOXHOCTLH NepenporpaMMHPOBAHUS KAaBHII. MyABTHMeAMI-
HHE MOASAH MOTYT BRAIOYATE GOAee ACCATH ACTIOAHHTEALHLIX KHOUIIOK,
BEINOAHAIOIOHX TAKHe ONEepaunuM, KaK: yYMeHbLIeHHe H YBeAHdeHHe
TPOMKOCTH 2ByKa, NMycK/Nay3a BOCOPOM3BEASHHM 3BYKA, CTON, TpeK
BIIEPEA M TPEK Halaa AAA IPOTPAMMHEIX [aeepoB. MHTepHeT/ o¢HCHBE
KHONIKM KAGBHATYPRI CAYRAT AAS GRICTpOrO BEI3OBA Opaysepa, NOYTO-
BOH IpOrpamMMEl, Moncka ¢aiiro, a TakoKe A MePeXOAA HAa NPEALIAY-
MHHA ¥ MOCAGAYIOMMIE CAalTHL

BecnpoBogRBE KAQBUGMYPH CTAAHM AOCTATOYHO PACHPOCTPAaHEeHH.
Onu copepRaT HH(PPAKPACcHEIN HAU PAARONEPEAATIUK, IPH 2TOM NPH-
eMHHK ¢ NOMOIIEIO KaGeAf MOAKAIOYEH X pasteMy PS/2 uau USB kaa-
BHATYPEL

Brewnue krapuamypit Aas1 KapMasHeIx TTK (KTTK) BHITyCcKaloTea B
caMoM pasHooOpa3HOM HcnoaHeHnH, HanpuMep, oHH MOTYT GHTh THG-
KHMM TKaHeBRIMM, CRopayMpaomumuced soxpyT KIIK; MoryT OHTE BH-
NOAHEHHI CTOAB MEHHHATIOPHHMH, YTO NOMEIIAIOTCA B OAHON PyHe NPH
IeyaTaHUK APYTO, a TaKKe DpeAHasHAYeHHEIMM AAA IeYaTAHUA GOAL-
UM narbleM. BuelllHMe KAABHATYPH BEITYCKAIOTCA pa3bopHEMH AAS
TRPAHCIIOPTHPOBKHM H AETKO coOHpalomMMHC AAf 06pa30BaHus KAABHA-
TYPH OGEIYHCTO pasMepa.

Kaapuamyph €0 CHUmMbBEQIOWUM yempolicmBoM B BUAE NPHAATaeMo-
TO KApaHAAIIA MAM BCTPOSHHOTO AATYHKA BCIOABIYIOTCS AASL CIMTHIBA-
HHUA IITPHXKOAOB HAH HH(MOPMAIMH C MAaTHUTHBIX KAPT.

IMoaKAiCUeHHE KAABHMATYPH K KOMNBIOTEDPY BHIMOAHAETCH ¢ MOMO-
meio nopra PS/2 uau USB.

HauGoARMIUM YCIeXoM Ha PpOCCHHCKOM PEIEKE NOARIYIOTCA KAAPHA-
TYDH TAKHMX OpoH3BoAMTeAel, Kak Microsoft, Genius, Cherry, Acer
America, Chicony, Keytronic, BTC.
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OMNTUKO-MEXAHWYECKWE MAHWUMYNATOPbI

6.2.1. Mbiweb

Mumrs Kak DepBH B MEDE MAHUIYASTOD Ohiaa n300peTeHa B 1968 T.
Avraacom SureanGaproM. HeoTreMaeMOil cOCTaBASIONIEH KOMOLIOTS-
pa Apple Macintosh osa crara B KoHne 1970-x IT., IOCKOABKY HMEHHO
3TOT KOMOEBIOTEP GHA YROMIOAEKTOBEAH ITOAHOIIBETHHIM IpathHuYecKHM
pHTEpdEHCOM, TAE TOABIOBATEADR OTAABAA KOMAHARI, IEAKAS] MEIIBIO
0 3HAYKAM-mHKTOorpaMman, [Tockoabky ITK noayasa Taroit mETEpdelic
T03%Ke, MHIIE B cocTase I1K modaBHAack TOAEKO B cepepnHe 1980-x rT,
BMecTe ¢ TeM E MepPBHX COBeTCKHX DBM ycTpolicTBO aHaACTHYHOID
ASHCTBHA Ha3KIBAAOCE «KOAOBOK”,

Mo npHHOANY AEKCTBHA MHINHA ITOADASASASIOTCA HAa ONTHKO-
MeXaHHIeCKHE 1 OIITHYECKHE,

Onmuxo-MEXQHUMECKAA MhIUIh COCTOHT H3 CAGAYIOUIUX OCHOBHEIX
3AEMEHTOB. B HiKHe#l NMAOCKOCTH KOPIyCca MEITH HAXOAMTCH OTBep-
CTHE, KOTOpOe OTKPHBAETCH MOBOPOTOM MAACTMAaccoBOM maibw, [Top
maiGol HAXOAWTCA MAPHK AHAMETPOM 1,3...2 CM, H3rOTOBAEHHLIN H3
MeTaAAd ¢ pPe3sHHOBEIM MOKPHTHeM (puc. 6.2). B HemocpeacTBeHHOM
KOHTAKTe C IIaPHKOM HaXOAATCH BAAMKH. [TpHYEM TOABKO OAMH M3 Ba-
AMKOB CAYJKHMT AAS YIIDABAGHHS LIAPHKGOM, A ABa APYTHX BRAHKA Derd-
CTPAPYIOT MEXaHMYeCKHe NepeABHAKeHHs MEH. [Tpu nepeMemenys
MEIIITH 110 KOBPHKY LIaPHK GPMXOAMT B ABMKeHUe M BpalllaeT CONpHKa-
CAIOIMECH ¢ HHM BAAMKH, OCH BPameHHs BAAMKOB B3aAMHO-TIEpIIeH-
AMKyASDHEIL. Ha 3THX OCAX YCTaHOBAGHBI AUCKH C IPOPe3sMi, KOTGpHE
BPAINAIOTCH MEKAY ABYMA MAACTMACCOBEIMA LIOKOAAMH. Ha oaHOM 110-
KOAS HAXOAHTCA MCTOYHHMK CBETA, a Ha APYTOM — (OTOTYBCTBHTEABHELE
aaeMeHT (PoToauop, oTopesucTop uan POTOTPAHINCTOP). C mOMO-
IMEE TaKoro GOTOAATIHKA PACTPOBOrO THIIA TOUHO OMPEASASETCH OT-
HOCHTEABHOE NepeMellleHHe MHIIH. C IOMOMIBIO ABYX PAcTpOBHX
AATUMKOB YCTAHABAHBASTCS HANPABASHHE MEpPEMEIIeHMA MBIIH (IO
MIOCAGAOBATEARHOCTH OCBEHIEHNA (POTOTYBCTBHTEABHEIX 3A€MEHTOR) H
CKOPOCTE MepeMeIeHHs B 3aBUCHMOCTH OT YaCTOTH MMIYARCOB, M-
IIYABCHL C BHIX0AA (POTOYYBCTBUTEABHEIX 3A€MEHTOB IIPH IIOMOIIM MH-
KPOKOHTPOAAEPpa NpeolpasyoTea B coBMecTuMEIe ¢ [TK pAannHe 1 ne-
PeAAIOTCA HA MATEPHHCKYIO IAATY.

Onmueckas Mbitth GYHRKIMOHHPYRT aHAAOTHYHO OIITHKO-MEXaHH-
YeCKOH MEIH, OTAHYAACE TEM, YTO e MeDEMEMEHNe PErICTPHPYeT A
OOTHYECKHM AATUNKOM. Taroil cmocod perucTpaliiy mepeMemeHns 3a-
KAIO9aeTCa B TOM, YTO ONTHYIECKAd MBILL [IOCHIAAET AYY HA CHeHHAAD-
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AFCK ¢ IpOpeasMH

Qce X,

Puc. 6.2. MpvHuvn RBACTBUA ONTHUKD-MEXSHUYECKOR MbiLLv

HHIH KOBpHK. OTPOKEHHHI OT KOBPHKA AYY DOCTYIIAeT Ha ONTO3AEK-
TPOHHOE YCTPOHRCTBO, PacCACTREeHHOE B Kopryce Mulimy, HanpaBaesne
ABMDKEHUS MBIUM ONPEASAIeTCd THIIOM IMOAYYEHHOrO CHrHara. KoH-
CTPYKTHBHO ONTHYeCKAd MHIIE YCTPOEHA TaK, YTO BHYTPH €e KOpIyca
PacnoAOREHE ABe Maphkl CEBETOAMODAOAOBR H (DOTO3AEMEHTOB. CQAMH
CBETOAHOA OGHYHO H3AYIaeT B KPacHol 00AACTH ceKTpa, a Apyroi —
B HHOpakpacHo#. TIpH 3ToM KaRAHN (POTOIAEMEHT PErHCTPHPYET
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OTPA’ReHHH 0T KOBDPHKA AYY B CBoell 0DAACTH cNEKTpa. KOBpHK aad
nepeMeleHHs MHIMM cepeGpHCTOr) NBeTa COCTOUT H3 IBeTHHX rOpH-
SOHTAABHEX (CHHAX) H BeDTHRAALHEIX (Cephlx) AMHME. EcAn MEITTE Ha-
XOAHMTCSA MEXAY AMHASAIMH CETKM, TO OT CepeGpHCTOH ITOBEPXHOCTH CAH-
HAKOBO OTPA/KAIOTCHA AYYH KPacHOTC H MH(PPAKPACHOTC CBETOAHOAOB.
TIpH mepeMeleHHH MEIUH Ha CHHIOH AMHMIO M3AyIeHHe KPacHOTO
CBeTa MOTAAI@STCA M CUTHAAA C COOTBETCTRYIOMEro (hoTOIAEMEHTA He
noCTymnaeT. AHAAOTHYHO HE IIOCTYIAET CHrHaA ¢ (pOTOSAEMEHTA, peru-
CTPHPYIOIEro OTPAJKeHHRIN CUIHAA B HHOPaKpacHON ANHWH CIIEKTPA,
[OPH DepeMelleHHH MBI HA CePYE0 AMHHAKY, [TpH mepeMelieHUH MuIIIH
IO KOBPHKY (DOTOIAEMEHTH! IO0UEPEAHO BHPabaTIfEalOT CUIHAAH, OT-
paKalollie IepeMellleHie B ABYX KOOPAHHATAX, 3TH CHTHAAK NepeAa-
1orca BIIK, rae ¢ momomeio pApaiieepa npecGpasyioTcs ¢ HeAkLo YIIpas-
AeHUA ABMIREHIEM KypCopa Ha sKpaHe, IIpedMymiecTBAME CUITHYECKOH
MUIITH ABASIIOTCHE BHICOKAaA TOYHOCTD CIIPEASACHHA TO3NLHOHHPOBAHHA
H HAAEKHOCTD.

Tlo NpHHINTY DOARAIOYEHUS K KOMIBIOTEPY MHIIWA MOXXHO TIOAD&3-
ACAUTE HA MPCBOAHEI €, CBA3AHHEIE ¢ KOMNLIOTEPOM 3IAEKTpHUE-
cKumM KaGeaeM (¢«xBocraTeie» MuEIIM), 1 6 eCKOHTARKTHH e (Gecnpo-
BOAHBIE, «OeCXBOCTHEY). BeCcnpecBoOAHE ¢ MEIIH — 3T0 HHPpa-
KpacHBIE HAH PaAHOMEIIIH.

HugpaxpacHan Muitis GYHKIMOHAPYET AHAAOTHYHO TYARTY AMCTaH-
[HOHHOTC YIIPABACHHA TEAEBH3IOPA. AASl 3TOTO PAJCM € KOMINBIOTEPOM
HAH Ha CAMOM KOMIILIOTEpEe YCTAHABAMEACTCH MPHEMHHK NHQppAKpac-
HOro M3AYYeHHS, KoTophil KaGeaem coepuuen c [TK. ApiyXxeHne MHIIH
PETBCTPHPYSTCH PACCMOTPEHHEIME PaHee MeXaHn3MaMH H npeo6pasy-
eTcsd B MH(ppaKPacHEIH CUTHaA, KOTOPRIA 3aTeM OepepaeTcs Ha NpHeM-
HHFE. [TpeuMymiecTse HCOOAB30BAHINI HHQpPAKPaCHOI MEIIIH JaKAIOYa-
&Tcd B OTCYTCTBHM ACTICAHUTEALHOTO KaGead Ha paGoueM croae. OpHa-
KO AA OePepAdH MHPPAKpACHOrC CHTHAAA OPOCTPAHCTBO MeXAY
MepeAATYHROM MEIIIH M MPHEeMHMKOM KOMIBIOTEpa He AOAKHO mepe-
KPHBAaTECH, HHAYE MBEINbL OVACT He B COCTOSHHNE NEePEAATh CHTHAA HA
TIK. UndpakpacHsle MEIIE paGoTaloT OT aKKyMYASITOpa HAH OORTHOH
Oarapeliki.

Paguombuuty oGecnevHBaeT Nepeaady HH(pOPMAIHH OT MHIIH C Io-
MOMIEI0 papuocHrHanra. Tlpu 3TOM Her HeoGXOAMMOCTH B CBOOOAHOM
OPOCTPAHCTBE MeKAY IPHEMHUKOM M MepeAATYNROM. PaaAMOMEIE TTe-
PEeAQeT AQHHEIE C IOMOIOEIO PAAMOBOAH HA HEOOABIION NPHeMHHK, KO-
TOPHE DOAKAIOUEH K parpeMy KOMObIoTOopa. IIMTaHHe PapMOMEIITH
ocyllecTBAdeTCA OT GaTapeek B ee KOpIyce. .

AAs HOPMAABHOTO (PYHKUMOHMPOBaHHS MbIMH HeoOxoaumo obe-
CIIeYHTH €€ CBOGOAHOe mepeMellleHNne II0 TAOCKOH TOBEPXHOCTH, B Ka-
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YyeCcTBE KOTOPO# OOBMHO NPHMEHAIOTCH CIeNHaALHEE KOBPDHEH (Mouse
Pad). OaHaro BHOYCKAKOTCA MEIIH, CBOOOAHC paGoTaloinie Ha ajoGoi
MOBEPXHOCTH.

YerpoiicTRaMil BBOAA CHTHAAA MEIIH SBASIFOTCS KHOIKM, PaciioAo-
JEEHHEIE HA Hell. B 3aBHCUMOCTH OT MOASAH MBIINIH Ha HeHA HMEEeTCd OT
ABYX AO HeTHpeX KHOMIOK.

PYHRIHOHAALHOE Ha3HaYeHNEe KHOMOK MEIIIHA PA3BAMIHC H 3aBHCHT
OT BHEIIOAHAEMOTC NPUACKEHHS. [[oMMMO KHOMOK MHOTHe MHIIH 060-
PYACBAaHH CHeOHAABHEIMH YCTPONCTBAMH AAA ORICTPOH HDPOKPYTEHM
(ckpoaauHra) oxkoH. HanGoaee yAOOHEM M IPOCTHIM ABAAETCA CKPOA-
AMHI' C IOMOIIEIC KOASC, ROTOPHM OfecneaHBaeTcs GOABIIHHCTRBO MO-
AeAeit,

Murma moapasaeasioTes mo cnocofiy noaxanueHus K [MTK: noara-
yaeMue K COM-nopry (Serial Mouse — MOCAGAOBAaTEABHEIE MEIIH],
nopracHaeMele K PS/2 (PS/2-Munum) 4 MEILITH, TOAKANOYAEMEE K TOPTY
USB. KombuHuposarisle MbIid MOJKHO IIOARAIOYATE KaK K nopTty PS/2,
TakK H K mopry COM.

Hapsapy © SProHCMHYECKHMH KAABHATYPAMHM Ha KOMIOBIOTEPHOM
PHIHKe OOSBUAHMCE 3PrOHOMUMECKUe, TIPHYYAAHBO HAIOTHYTHIE MEILIH,
¢opMa ROTOPEIX MPHIBAHA CHH3MTE HATPYIKY HA KHUCTE ITOAB3OBATEAST,
Kpome Toro, BEINYCRAIOTCA MEIMHN PAa3sAMMHONR NPHYYAAMBOM (PODMBEI,
ACTIOAHHTEABHOS HAIHAYCHHE KOTOPLIX — CO3AATEH Y MIOAB3OBATEAR HO-
ACKHTEABHRH 3MO1IMOHAALHEIA HAaCTPOH. B COOTBETCTBHH C TEHACHITH-
el OGLeAMHEHHA B OAHOM KODIYCe HECKOABKO YCTPOHCTE, MPOCACIKH-
BAIOINEHCA B MHPe KOMIIBIOTEPHCH TEeXHHEM, KOPeHcKas KOMnaHusa B
Kophoyce cBoeil MEIIIH pa3MecTHAa COGCTBEHHO MAJIIE H TeaedoH.

BaxHOHM XapaKTePHCTHKOR MREIINA ABAASTCA pajpeluieHUe, H3-
MepAeMoe YHCAOM TOYeK Ha AIOHM (THA, uaut dpi — Dot Per Inch). Pas-
pentedre 900 THA 03HAYALT, YTO OPM NepeMeljeHHM MEIUH BIPABO Ha
1 AfoiiM IPHBOA DOAYYaeT HHDOPMALHIO OT MUKPOKOHTPOAAEDA O CMe-
meHuK Ha 900 eprHUL BIPARO,

OCHCBHHMH NPOH3BOAWTEAAMH MHINENH SABAAIOTCA KOMIAHHH
Microsoft, Mitsumi, A4Tech, Logitech n KEY Systems (Troprosas Mapxa
Muedt Genius).

6.2.2. Tpaxkbon

Tpax6oa (Trackball) o KOHCTPYKOMH HAITOMWHAET MEILIE, ¥ KOTOPOH
Iap pacnicAOXKEH He BHYTPH KOpIyca, a Ha BepxHeil ero yacth. I[Tpun-
OHI ACHCTBHA H CHOCO0 Mepepad AQHHEIX TPAaKOOAa Takoil Ke, Kak ¥
MEIH. O6RYHO TP3KG0A HCIIOAB3YET ONTHKO-MEeXaHHYeCKU TPUHILHIT
PerMCTpanEn MOACKEHH IMapHKa. BOABIIMHCTBO TPIKGOAOB yIpaBAg-
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0TCA Yepe3 MOCAGAOBATeALHEI MOPT, MPUYEM Ha3lHAYEHHE BEIBOAOH
AHAAOTHYHO pazbeMy MBITH. OCHOBHEIE OTAWNHA TPIKGOAA OT MEIIIH B
TOM, 4TO TPOKDOA 00AAAACT CTADHABHOCTEID 38 CYET TSDKEeAOro KOpHyca
Y He TpebyeT COeIMAABHON NACIIAAKH AAS ABHIREHHA. AAS IOAR30OBATE-
Ael mepBeX mokoaeHutt [TK tuna Notebook u Laptop npeanraraauce
BHEINIHHE MAW BCTPOEHHEBIE TP3KOGOARL

6.2.3. [IxoircTik

Axoticmux (foy stick) — ycTpoficTeo BBOAA B 0GAACTH KOMNBIOTED-
HEIX urp. Co3AaBaACH AFKCHCTUK AAS HCITIOABICBAHHMA HA CIEIHAABHEIX
BOGHHHX TPEHaKepax H 06HYHO HMHTHPOBaA YCTPOHCTBO YN PABACHHA
KaKo¥-An60 BOEHHOM TEXHHKOM,

Lugpospte gxoiicmuKy, KaK MPaBMAO, TPHMEHAIOTCA B HTPOBHX
IPHCTABKaX H B HTPOBHIX KOMIIBIOTEpax.

MAso60o# AJKOMCTHK COCTOHT H3 ABYX HA€MEHTOB: KOODAMHATHOMN da-
CTH — PYIKA MAH PYAH, NepeMellleHHe KOTOPOM H3MeHSeT MOAOKEeHUe
BHPTYaALHOTO O0LeKTa E MPOCTPAHCTBE, H PYHKIMOHAALHEIX KHOIIOK,
YHcAao KHOMOK MOKeT GRITE OT TPeX AQ BOCHMH, H GOABIIHHCTBY H3 HUX,
KpOMe FAABHOM KHOIIKH «OTOHE? MAM TFAlIeTKH, MOXRKHO B 3aBHCHMOCTH
OT UTPE NPHCBAHBATE PA3HEIE 3HAYCHNUA! CMEHA OPYKHA, KOpoOKa Cro-
pocCTeil H T. A,

Ans [TK B xauecTBe yCTpoHCTBA BBOAA (YUPABACHHS) B OCHORHOM
OPHMEHAKTCA QHaAoTOBMe gxoticmuxu. Ficnoarsopanue ougpoBoro
AKOUCTHKA TpefyeT YCTAaHOEKH B KOMIBIOTED CIeNIMAALHOH KAPTH HAH
OpHMeHeHHA NepeXOAHHKA C CAHOTC pasheMa Ha ADYToi. AHAAOIOBLIH
AROMCTHK MMeeT CYLIeCTBEHHOE NPEAMYINecTBo Hepea, HuhpoBHM.
1ncdporoii APKOMCTHK pearupyeT B OCHOBHOM Ha ITOAO/REHHE YIpPaBAd-
OLell PYIKH (BAEBO, BIPABO, BEE[X, BHH3) H CTaTyC KHONKH «OTOHL».
AHAAOTOBHIe AJROHCTHKH PErHCTPHPYIOT MHHHMAABHEIE ABHKCHHA
PY9KHM YIPABAEHHA, YT0 obecneulBaeT Goree TOMHOR YIIpaBAeHHe.

[No KOHCTPYKTHMBHOMY HCIIOAHEHHIO COBDEMEHHEIC AFONCTARM MOA-
PasASANIOTCH Ha IIATE OCHOBHRIX KaTeropuii:

s KHONOYHEIE (foypads) DOXOXM Ha YIPaBASIONIHE MAHEAH.
Ha nmaHean ynpaBieHHS MUHHMYM ABE KHONKH, M MIDOKM-
AEBIIH MOTYT IePEeBOPAYUBATE €€ A GoAee £CTeCTBEHHOTO
HMCTIOAL30BaHNS. 3TH YAOOHHE, KOMIAKTHHE H OGEIMHO Ae-
UIEBEIE AJRKOWCTHKA — HASAALHOEe CPEACTBO AAl MID B pe-
AALHOM BPEMEHH C HAIAASHHEM M 3alHUTOM;

s HacToAeHHIe (desktop),
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®» AKOHCTHKM B BHAE PBIYATOB YIIPABACHHSI BOSHHHX CaMOAe-
ToB (pistol-grip flightsticks). OHM, KaK NMPAaBMAO, OCHAIIeHL!
TPHITEP-NEPEKAIONATEASM B KHONKOH AAY GOABLHIOTO HAaAb-
113, a TAKJKe PeryAaTopoM cKopocTH. Takue AKOHCTHERM ITpe-
KpacHo paboralor B «KaOHHAX CAMOAETOB®, HO AOBOABHO
HeYACCHH B CIIOPTHBHHX, a TakKe TPeOyrommX HaNaAeHHus
U 3alIUTH HCPaX, TAE HY’XKHA TOYHOCTE, KOTOPOil 00AaAAIOT
HACTOABHHE H KHOINIOYHHE MOASAH. BOABIIHHCTBO AJKOHCTH-
KOB 3TOrO THIA OTPAXKAIOT CepLe3HEIe NOTPeOHOCTH peaib-
HBIX KOMIBIOTEPHEX NHAOTHEIX TPEHAXKEPOB;

®» AXKOCHCTHRM B BHAE IITYPBAACE (yokes) ofecnedHBaioT OMly-
I€HHSA, aHAAOTHYHBE HCNBITEIBASMBIM [IPH YIIPaBACHHMH He-
SoasmHMH camoaeTaMi. (OOHIYHO OHHM KPeMATCs Ha CTOAE C
IOMOIIEK) CHEIHAABHEIX TPHCOCOK HAH 330KHAMOE;
m KOMOMHMpOBaHHEIe (hybrids} — »To AKOHCTHKM, KOTOpDHIE
MOXHO HCIOAL3OBATE TOALKO B OTASABHHIX HTPAax.
COrraeAbHEE MOASAH AJKOHCTHROB HMEICT cBoecGpasHyto «o6paTHyio
CBA3k»! MMPH UCNOAL3CBAHHH MX AAA «CTPeARGH» pyduka paer adpexr
«OTAAYH», KaKasg OHIEAeT Y HACTOAIIErO OpY’KHA. HeKoTOphie MoAeAM
0o6AaAaIO0T OLIYTHMEIM CONPOTHBACHHEM, HMUTHPYIOIIHM YTIpaBASHHe
HACTOAIHM ASTATEALHEIM ANOAPATOM M MO3BOASIOLHM OOA€E TOYHO
PeryAHDOBATE TepeMell(eHIe BUPTYaABHOIO OOLeKTa.
ANpepaMu pHHKA AKOHMCTHKOB B POCCHH apaqioTca pupMel Quick
Shot 1 Genius.

CKAHEPb!

Cxanep (Scannetr} — yCTpORCTBO BBOAA B DBM un(opManmn B BHAE
TEKCTOB, PHCYHKOB, CAAHAOE, (boTorpaduii Ha MAOCKHX HOCHTEASIX, a
TakXe H306paReHHs 00BeMHEX 0OBeKTOB HeOOARIINX pasMepoB. Me-
TOA CKAHHPOBAHMA HCHOABIOBAACA NMPH Nepeaade doTorpaduiecKux
u306pakeHmnit no reaerpady eme B 1850 r. [Tepenlit nepHo-GeAnit cka-
Hep GHA co3paH B 1863 1., a uBeTHORt — B 19371,

6.3.1. MpuvHuun gercTenA U xnaccupuxayun
CKaHepoB

Cranep KAK ONTOSACKTPOHHHI NPHGOD BRAIOYAET CACAVIOLUIHE
(b}"HKIlHOHﬁAbHBIE KOMIIOHEHTRI: AOTYHK, COAep.Kﬂll[lﬂ‘:I HCTOYHHK CBe-
Ta, OOTHUYECKYIQ CHCTEMY, (hOTONMPHEeMHMEK, MEXaHH3M MepeMemeHHs

210



ASTYHEA (MAH OOTHIECKOH CHCTEMB]) OTHOCHTEARHO OPHIHHAAA, JACK-
TPOHHOE YCTPOUCTBO OfecneunBaeT npeofpasosaHue HHGODMALHY B
nugporyio popMy. Cranuposarue NpepcTapaget cofioil nudposoe xo-
AWpOBaHNe H306pasKeHNd, 3aKAl0Yaomeec B mpeobpa3oBaHHH aHAAO-
TOBOTO CHrHaAa SPKOCTH B [HUGpoByIO opmy.

B npouecce CKaHHPOBAHUA OPHFUHAA OCBEIIAETCA HCTOTHHKOM CBe-
Ta. CReTARle O0ASCTA OPHUIHHAAA OTPAXKAIOT OOARNIe CEETA, YeM TeM-
HEe, OTpaXeHHLI (MAH NIPEAOMAEHHEIH) CBET ONTHIECKOH CHCTEMOM
HanpapAaderca Ha pOTONpPUEMHHEK, KOTOpHIl npecGpasyeT HHTEHCHB-
HOCTE TPHHUMAEMOTO CBETA B COOTEETCTBYIOMIES JHAYEHNE HANpsxXe-
HHA. AHAAOTOBEIN CHTHAA npecfpasyercda B MHMPOBOH AAS AarbHeH el
o6patoTtky ¢ nomowkio MK,

Takoe noAyseHHe THPPOBOIO HIOOPAKeHUs OPHTMHAAA AAS BBOAA B
KOMIBIOTED HA3HBAKT oyugposxoil (Digitizing). B nporecce onpdpor-
K nzo0paxkeHHe pa3bHBaeTcs Ha SA€MEHTAPDHBEe YACTHIR — MHKCe-
AH, KQJXAOMY H3 KOTOPBIX COOTBETCTBYET ONPEACACHHHIH KOA ADKOCTH H
[BETOBOre OTTEHKA.

CKaHephl BeCEMa Pa3HOOGPAasHE, H UX MOMHO KAACCHPHIHPOBATL
N0 HEeAOMYy PRAY NPH3HAKOR. B OCHOBe KAACCH(PHRALNH MOTYT OHITH
CABAYIOIME TPH3IHAKH:

u cnocob (popMHpORaHHA H300paXKeHNA (AMHeHHEI, MATPHY-
HHH);

s KOHCTPYKIMA KMHEMAaTHYECKOIO MEeXaHW3Ma (PyJHOH, Ha-
CTOABHEIE, XOMGHHNPOBaHHEIA);

» THO BBOAMMOrC H300parkeHH:A (4epHO-Geantii, OOAYTOHO-
BHItL, uBerHolt; 2D, 3D);

m CTelleHb NPO3PAYHOCTHE OPMIrHHAAA (oTpaskaromiuil, mpo-
3paviHEIH),

» aNmapaTHHH HHTepdeiic (CNeHaAH3HDOBaHHEIN, CTAHAAPT-
HLI);

s NOporpaMMHHI HHTepheiic (cmennasK3unposanHbli, TWAIN-
COBMECTHMEII).

6.3.2. DoTogarTumku, NpUMEeHAEMbIe
B CKaHepax

CkaHep npeacTaBafer cofolt mepudepuiiHoe yCTpoHCTBO, OCHOB-
HBIM 3AEMEHTOM KOTOPOTrO SBAfAETCH (POTOAATUHK, NMpEAHARHAYeHHEIH
AAS (PHKCUPOBAHHR KOAMTECTEA OTPaXKeHHOTO CBETA B KAXAOU 00AacTH
OPMrHHAaAa,
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B coBpeMeHHEBIX CKaHEPAX DPHMEHAITCA (POTOAATIHKH ABYX THIIOB!
tboTosrexTpoHHEIe YMHOXKHTeAH — QO3IY (PMT — Photomulti Plier
Tube) mau NpHBODH ¢ 3apsAoBoil CBAIRI0 — [13C (CCO — Charge-
Coupled Device).

PomosreXmpPonHbill YMHOXUMEAL H300DETEH COBETCKHM HHACHE-
poM A A KyGenrum B 1930 r. O3V, uzobparkeHHEIT Ha puc. 6.3, npea-
CTABASET DACKTPOBaKyYYMHHI npuGOp, BHYTPH KOTOPOro PACIIOAOKE-
HEI 3AEKTPOARI — KATOA, AHOA M AMHOARL. CBeToBOH DOTOK OT O0HeKTa
CRaHHUPOBAHHA BEIZEIBAET IMHCCHIO SAEKTPOHOB H3 KaToAd. B cooTBeT-
CTBHH ¢ 3aK0HOM droToxpdexTa poOTOTOK IMUCCHH IPAMO TPOMOPIHO-
HAAEH HHTEHCHBHOCTH MAAAOIIEro Ha Hero CBeTOBOTO NOTOKA. Briae-
TaIOO[HE N3 KATOAA AEKTPOHHL NICA BO3ACHCTBMEM PA3HOCTE MOTEHIHA-
AOB MEXAY KATOAOM M GAIDKAMIIHM K HeMY 3A€KTPOACM — AHHOAOM
IMPUTATHBAIOTCA K MMOCAGAHEMY H BHIDHBAIOT C eI0 DOBEPXHOCTH BTO-
PHMYHEIE 3AEKTPOHH, HHCAO KOTOPHIX MHONOKpPaTHO NpeBHIOIAET Oep-
BHYHEI 3A€KTPOHHKIA IIOTOK C KaToAA. OT0 obecneunBaeTca GAAroaAaps
TOMY, YTO AHHOAH BEIOAHEHH! 13 MaTepHaA0B, HMEIOUIHX BEICOKHIE KO-
3thpUOMEeHT BTOPHYHON SMHUCCHH, 2 MEARAY HIMH DIPHAOKEHEl TOTCH-
OHaAul, oGecleYNBAIOIIHE YCHAGHHEe BTOPHYHOM 3MHCCHH. B pesyasra-
Te yepes3 CONPOTHBACHHe Harpy3irM B aHOAHOM yenm OV nporeraer

ALAHTRAR
Karoa, AHHOAN AHOA, HANPAWKeHHA

m em
Puc. 6.3. Cxema axnioveHna P3Y
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YCHACHHH#H TOK. Koaddunmenr ycureuns dororoka 2 @IV pocTuraer
1-10®. Taroe YCHACHHE AOCTHTACTCA 3a cdeT noAauH Ha DDV Hanpsxe-
HHA OT BHICOKOBOAETHOIO MCTOMHHEKA (B 3ABHCHMMOCTH OT YHUCAA AMHO-
A0B — 0T 500 A0 1 500 B), npryeM TOTEHITHAAL PACTIPEACATIOTCA MEKAY
BAGKTDOAAMH PABHOMEDHO € MOMGIIEID ABAWTEAs HanpsaxeHus OOV
06ABARET BEICOKON YYBCTRBUTEABHOCTEIO (1A /AM), @ €T0 CNeXTPAALHLI
AHATIA30H, ONPEACAAEMHIT 0OAACTBIO AAHH BOAH PErHCTPHPYEMOTO H3-
AYICHHA, COOTBETCTBYRT 3apaYaM CKAHUPOBAHNA, IOCKOARKY TIEDEKPR-
BAeT BHAMMAKI CTIEKTD CBETOBBIX BOAH.

Ipubop ¢ 3aprgopoill cEA3LIO — ITO TREPACTEABHEIH SAEKTPOHHKIN
(POTONPHEMHUK, COCTOAIMIA H3 MHOKECTBA MHUHHATIOPHEIX GIOTOTYB-
CTBHTEALHREIX 3AEMEHTOB, KOTOPHEe (hoPMHPYIOT 3ASKTPHICSCKUH 3apsp,
IPONOPLHHOHAABHEIN MHTEHCHBHOCTH MTAAAKOIIETO Ha HMX CBeTa, H KOH-
CTPYETHBHO BHOOAHSIOTCH B BUAG MAaTDHI] HAM AMHEEK,

PaBory IN3C sneperie mpoaeMOHCTPHPOBaAK B, Boiia 1 AX. CMuT B
1970 r. Ipusnun Aeiicreus I13C ocHOBaH Ha 33BMCHMOCTH 3A€KTPO-
NPOBOAHOCTH P — N-NePeX0AA TTIOAYIPOBOAHUKOBOIO AHOAA OT €10 OCRe-
MIeHHOCTH. YeTpoiicTro H npuHIHED AciicTBua [T3C-AuAeii K1 NORA3aHH
Ha puc. 6.4. [13C npeacraageT coBoit NOAYIIPOBOAHMKOBHE KPHCTAAA
(KaK mpaBmao, XKpeMHHIT), HA NOBEPXHOCTE KOTOPOrO HAHECEHA IIPO-
dpaiHaA OKCHAHAH NAEHKA, BRIMOAHAIOMAN MYHKIMIO AUSASKTPHKA B
MHKPOCRONHYECKHX KOHARHCATOPaX., OAHOH H3 06KA3AOK TAKOr0 KOH-
AEHCATOPa SIBAAETCA NOBEPXHOCTE CAMOrO KPHCTAAAA, 4 APYToi — Ha-
HECeHHHe Ha AMPAEKTPHK METAAANIHPOBAHHEIC JAEKTPOALL TOAIMHON
He Goaee 0,6 MEM.

K 3aexTpoaaM B OmpepeaeHHOI IOCAGAOBATEALHOCTH HOARETCT HH3-
KOe Hanpskerase (S.., 10 B). 3T0 NpUBOANT K TOMY, ITO NIOA 3ACKTPOAAR-
MH 06Pa3yroTCH TaK Ha3bIBAEMEIE TIOTEHI[HAARHRIE AME B BHAE CKOIAS-
HHH 3AeKTpOHOB. [Toa BO3AEHCTEHEM CEETa B Pe3YALTaTe BHYTPSHHEroO
toToadgrbexra NoABASTIOTCE CBOGOAHEIE SACKTPOHLL. HMCAC SAEKTPOHOB,
CRaMAVBANOMIMXCS OOp, TYBCTEHTEARHOH MAOINAAKON KazKAOTO JACKTPO-
A, MPCTIOPLHOHAARHO HHTEHCUBHOCTH CEETOBONO NOTOKA, HAAAIOMIeTo

Kpucrass

Puc. B.4. Yerpoierao u npunumn pedcteva N3C-nuHeiku
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Ha YYBCTBUTEABHYIO TIAOIIAAKY AGHEIOTO SAEKTDPOAA. JAEKTPDOHH obpa-
3y10T 3apAAOBRHI NaKeT. Ecan T13C BHOOAHEH B BHAE AMHEHKM, 3aPAAO-
BHI€ NAKEeTEl IEPEAAIOTCA M3 OAHOH MOTEHOUAABHOMH AME B COCEAHIOIO,
AOCTHTas nMocAepHell A4eiiky, OTKYAA IOCTYTIAIOT Ha IpeABaAPUTEALHETH
ycHAMTeAE. IT3C-AHeKA MOXET COAEDARATD AQC HECKOABKHX THICTY (o-
TOMYBCTBUTEARHEIX fideeK. PasMep saemeHTapHoi smefikn [13C onpe-
AEGASIST PAIPEIMAIIYIO CHOCOGHCCTE CRaHepa. OGAACTE CIIEKTPAALHOH
uyBCTBHTeARHOCTH I13C pacnoAoXeHa B BHAHMOH YacTH CIIeKTPa, IpH-
geM HaHGOABIIAA YYBCTBHTEABHOCTE HaGalopaeTca GAHKE K KpacHOH
o6racTH.

6.3.3. Tunbl ckaHepos

B sasucuMocTH OT cnocoGa nepeMenieHns (POTOYYBCTEHTEARHOIO
3AeMeHTa cCKaHepa H HOCHTeAd N306paxeHNA OTHOCHTEABHO ADYT ADPY-
ra CRaHepH NMOAPASASAAIOTCA Ha ABe OCHOBHELX FPYIIITL — HOCMOALRLE
(Desktop) u pyunwie (Hand-held).

K YHCAY HaCTOABHEIX CKAHEPOB OTHOCATCA IAaHiteTHRIe (Flatbed),
poaukEoEHe (Sheel-feed}, GapaGanHme (Drum) M TpOeKIIHOHHHE
(Overhead/Camera) cKaHepHL.

lNMravmeTHHEe CRAHEPH, HAH CRAHEPH NAOCKOCTHO-
TO THIA, HCOOABIYIOTCH AAA BEOAA IDA(MKH M TEKCTa C HOCHTeAeH
¢dopmaTa Ad nan A3,

Ha puc. 6.5 1oKa3aHO YCTPOHCTBO ¥ MeXaHH3M paGoTH NAAHIIETHO-
TO cKaHepa. B maaHIIeTHHX cKaHepaX OpHTHHAA PacllOAATAETCA Ha ero
paGoyell NOBEPXHOCTH HENOABIRHO, OCBemeHHe OPHrHAaAa TPOH3BO-
AMTCS CTaGHAM3MPOBAHHEIM 10 HHTEHCHBHOCTH HCTOYHHKOM, B Ka4eCT-
B€ KOTOPOTO HCIIOABSYIOTCS AAMITEI C XOAOAHBIM KaTOAOM HAM (hayopec-
LeHTHHE AAMTH. B KayecTBe oTONpHeMHHKA OORYHO HCIIOAB3YIOTCA
TN3C-auneku. Aamna, [13C ¥ onmTHyecKas CHCTEMA, HAIPABAAIONAN
Ha I'L3C cBeTOBOH NOTOR, CTP/KEHHLIA OT ODHrAHaAd, HaXOANTCS Ha
OAHOM KAapeTKe M ¢ NOMOMBIO IHATOBOT0 MEXAHM3IMA MEePeMeINaloTCa
BAOAB OPHTHHAAA. B OCHOBHOM BCE MAQHIIETHRE CKAHEPLI PaCCYHTAHB
Ha NOAy4YeHHe KONHH C DAHOT'C OPHTHHAaAA, OAHAKO K HEKOTOPRIM MOAE-
MIM CKAHEPOB MPHAATAIOTCH AONOAHWTEABHLIe NPACHOCODAEHHA AAA
NOCASAOBATEALHOM NOAAYH M CKAHMPOBAHMNS HECKOARKHMX OPHIHHAAOB.

HeaoCTaTRaMH 3TOTC THIIA CRAHEPOB SBAAIOTCH OCABIIas 3aHHMae-
Mada MAOINAAL, CAOJKHOCTE BLIDABHMBAHHSY OPHMTMHAaAA C HEPOBHO pa3z-
MeIeHHHM Ha HoCHUTeAe H306paxxeHHeM, HeBO3MOXKXHOCTE CEAaHHPOBa-
HUS ApO3PavHEIX OPUTHHAAOE,

OaHaKo OpH 3TCM MASHIIETHHE CRAHePH — HauBoAeR IONYASAPHHE
YCTPOHCTEA BBOAA TEKCTOROH B rpaduidecKoit nHdopMauun. Onu oGe-
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Hanpapasiomue

Puc. B.5. YeTpoRcTso 1 MexaHuam paloThl NNEHLLETHOMO CRaHepa

CIEeYNBAIOT HeCHXOAHMOR KauecTBO HaohpaKeHHH, HCITOABSYEMEIX KAK
B AGAOBOM KODPECIICHAESHITMH, TaK H B BHICOROXYAOKECTBEHHBIX H3AQ-
HHUAX.

AAs YAYUIIEHHA XapaKTEPHCTHK NARHIIETHRIX CRaHepOB paspabora-
HO HECKOABKO TEXHOAOTHH, GAHA H3 KOTOPHX — ORUNECKAA CUCMEMA C
u3ameliteMsiM npeaomackuem — VAROS (VAriable Refraction Optical
System) npeaacKeHa KoMmaHuedi Canon ¥ mo3BOAAeT YABOMTL altna-
paTHOe pa3pelleHNe CRaHepa, He YCAOKHAA KOHCTPYKIIHIO TIDHBOAA
V3Aa CKAHUPYIOLIero saeMeHTa Ha ocHoBe I13C, B TpaauutonHoH! KOH-
CTPYKIHA NAAHIIETA Ayd (eAoro cpera SKCIOHHPYeT CKaHHDYeMYIo
CTPOKY OPHMIHHAAA, HANPABASA €¢ HaoOpaxXeHHe AT CUHTHIBAHHA AH-
Heltroi T13C uepe3 CACKHYIO ONTHYECKYIO CHCTeMy. Pazpemaromas
CTI0COGHOCTE CKaHepa OrpaHMieHa YmcAoM ceHcopos I13C. Beero B
CKaHupyolleM saeMenTe Ha I13C MoxeT OBITh CMOHTHPOBAHO IOPAAKA
8 000... 11 000 CBETOYYBCTBHTEALHEIX CEHCOPOB.

CraHUPYIOIHI 3AEMEeHT Ha OCHOBe TeXHoAorHr VAROS ponoaHen
CTEeKASHHOH NAACTHHOMH, PacnoAoKeHHOM Mesxay AuH3amu H [T3C, BHa-
Yaae OCYLLECTBAASTCA CKAHHPOBAHHe dHAAOPHYHO TPAAHBNOHHON TexX-
HOAOTHH. 3aTeM CTeKAAHHad TAACTHHa IIOROPA4YHBAETCH, H Ipolecc
CKaHNpPOBaHNA NOETORReTCd. [TopoSHOe YeTRORCTBO A2eT CKaHepY BOS-
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MOJKHOCTE CYHTATE AAHHBIE CO CMEIeHHAEM B NoAnMKCeaa, ITporpam-
MHOe obecnedeHHe, oGBeAHHAIONEe Pe3YARTATH [epPBOrQ U BTOPOTO
3TanoB CKAHHMPOBAHMA, MO3BOASIET MOAYYHTE BABOS GOALING AAHHEIX,
4 peaAbHOe paspelleHie BO3pacTaeT BABOE.

Apyroil BapHAHT NOBHINCHHA Pa3pemeHnsi— MOHTAK HE OAHOMH,
a ABYX auHeek [13C, 0pAHA H3 KOTOPHX PACCUHTAHA HA CPEAHES 3Hade-
HHE paspeleHust, HanfoAee YacTO HCIOABIYEMOS Ha NPAKTUKE, a APY-
rasl — Ha BHCOKoe, [Teppas AHHeHKa o6ecneyHBaeT BHICOKYIO CKOPOCTE
CKAHUPOBAHHA, A BTOPag — HU3KYH), YT0 NO3ZBOASET MOPRICHTE OBIIYIO
NMPOU3BOAMTEABHOCTD YCTPOACTBA.

Eme oAHa MHHOBalMA KOMIAHHHM Canon — HCNOAR3OBAHHE AA4
OASHIDETHHIX CRGHEPUB KOMIACKTA AHH3, Ha3HIBAGMBIX Attizamu Taau-
Aeo. ITopoBHOe OMTHYECKOE YCTPOHCTBO IPeACTaBAfeT coboMH msITHCer-
MeHTHYIO IMHPOKOYTOABHYIO AHH3Y, IO3BUAAIONTYIO ChOKyCHpPOBATE UT-
PaXeHHEI! Ayd B OATHO O9€HE MAAOTO AMAMETpPa, yTo ofecmeunBaer
CYLIECTEEHHOE NOBHINeHNE PajpelieHNsa CKaHepa.,

POANKOBHEe CKAaHEPH OCYIECTBAAIT CKAHHPOBAHHE OPHTH-
HaAQ MpH ero nepeMelieHAN 1Mo COSIMAALHEM HATTPABASIONIMM DOCPEA-
CTBOM POAMKOBOIO MEXAHH3MA NoaadH GyMard OTHOCHTEABHO Hemno-
ABUFRHEIX OCBeTHTeAq N I13C-AnHelirH. MexaHH3M paboTH POAHKOBOTQ
CKaHepa MOKasaH Ha puc. 6.6. CKaHupoBaHMe B POAMKOBOM CKaHepe,
KaK U B MAAHNOICTHOM, IPOH3BOAKTCH B OTPa’XeHHOM CBeTe. JToT NpHH-
MM 33A0KEH B KOHCTPYKINH MHOTHX daKCHMUALHEIX ANITAPATOR.

CraHepH, paGoTaloliie E AByX pelKHMaX — CKAHUPOBaHHA Haolpa-
XKeHMA ¥ ero (PakCUMMABHOH nepepaunt, HasKBalOTCA (PaKc-cKa-
Hepamu (Fax Scanner).

Puc. 6.6. Mexarmmam paboTai pOIMKDBOID CKaHepa
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B OTAGARHEIX MOAEASIX POAMKOBHX CKAHepOB HMeeTca ycTpoiicTBo
AASL TIOABTH AHCTOB, KOTOpOe MO3BOASeT CKAHHDOBATE B aBTOMATHYE-
CKOM pexXuMe.

BOABUIWHCTBO POAHROBHIX CKAHEPOB OMHCHOrD MPHMEHeHHS TTPeA-
HajzHAYeHH AAA paboTH ¢ opurHHaraMu dopMata A4, OpHaro cyile-
CTBYIOT MApOKOGOpMaTHEIe PCAMKOBHE CKaHephl, ofecmednBalomue
CKAHUPOBaHKE OPHruHAAOB (hopMaToE Al 1 A0,

IpeMMymecTEa POAMKOBRIX CKAHEPOER ONPEAeASIOTCA HX KOMIAK-
THOCTLIO, YACGCTBOM MOAKAIOUEHHA M MOAL3CBAHNA, ABRTOMATHYECKOI
TIDARYER AHCTOB OPHIMHAAA, YAOBASTEOPHTEABHOH CKOPOCTEIO CKAHH-
pOBaHHA U HH3IKOHM CTOMMOCTEIO. B TO JRe BpeMf 3TH CKAaHEepH HMelOT
PsA HEAOCTATKOB, CBA3aHHEIX € HEBO3MOMKHOCTHIO §e3 cHemuarbHEX
IPHCIOCOOACHHAN OCYINECTPASTE CRAHHUpOBaHHEe COPOINIOPOBAHHEX
AOKYMEHTOB, KHHT, 4 TAKKS € ONIACHOCTHIO MOBPEeARACHASA OPHTHHAAA.

FapafaHHHEe CKaHepPH O3BOARIOT HOAYYAThH H3CGpaREHHS
MpO3payvHEIX HAM OTPAKAIOMNX OPHTHHAAOR C BHICOKOM CTeNeHRIO Ae-
TaARzanuK. Mexanusm paGoTH GapadaHHOTO CKAHEPa MPEACTABACH HA
pHc. 6.7,

IMNpoapayHsifl OpHrHaaA B GapaaHHEIX CKaHepax 3aKpenAseTcd C
OOMOMEIO CICTHAABHON ACHTH MAM MacAa Ha MOBePXHOCTH Ipo3pad-
HOTO TMAHHAP& H3 OPraHHYecKOoro crexkhaa (GapabGana), KOTOPEIH AAA

HHE ITepeMelljeHHA

onTHIecKoi ciucreMu n DY Ourerdeckan cocTes

Puc. 6.7. Mexanuam pafiotel SapaaHHoro ckaHepa |
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ofecneyeHHAa YCTONINBOCTH YKpeIIAEH Ha MaCCHBHOM OCHOBaHuH, [1pu
BpamenHu GapaGana ¢ Goabwoi ckopocTeks (ot 300 A0 1 350 06/MuH)
POTONPHEMHHK CUHTHBAET H300pakeHHe C BHICOKOH TOTHOCTEIO. B 6oAL-
mHHCTBe GapafiaHHEIX CKAHePOB B KadecTBe (JOTOTIPHEMHHKA HCIOAR-
ayerca P3Y, KOTOPHIH NepeMelaeTcs C MOMOIIBIC BHHTOBON NapH
BACAE GapaGaHa. AAd oCBeleHMA OPHMTHHAAA IIPHMeHSeTCA MOIUHRA
cTabHANZHPOBAHHHHA N0 MHTEHCHBHOCTH H3AYIEHHA RCEHOHOBHH HAH
raroreHHHII HCTOYHHK cBeTa. [1pu CKaHMPOBAHWH OTPaXKAIOMHX GpPH-
THHAAOB NIPUMEHsIeTCA HCTOYHHK CBETa, PACIOACKEHHHI BHe Oapaba-
Ha PAAOM € IPHEMHHKOM H3AYYSHHAL.

3a cueT BRICOKOH CROPOCTH BpameHns GapabaHa HMeeTCs BO3IMOK-
HOCTE (POKyCHpPOBATE Ha OPHIrHHAAE AOCTATOYHO MOITHBIH IOTOK CBETa
Ge3 pHCKA DOBPEAKASHHMA OPHTHHAAA. B CBA3H C 3THM OTAHYMTEABHOH
ocobeHHOCTEIO HapaGaHHED CKAHEPOB SBASETCA BO3MOKHOCTE CKaHH-
POBAThL € BHICOKHM pa3pelleHHeM OpPHIMHAAR, HMeKllHe BEICOKYIO
ONTHIeCKYI0 MAOTHOCTL (ITedaTHhIe H3AQHHS, XYAOIRECTBEHHLIE paGo-
TH, CAAHARI, AMAMO3UTHUBH, HEraTHBHHE NAESHKM), KaK B OTPAsKREHHOM,
TAK H B IPOXOAAIIEM CBETE.

B oTAeABHEX MOAeAdX GapaGaHHEIX CKAHePOB B KadecTBe (OTOMPH-
EMHHKa H300pasKeHua Henoasdyercd Habop [13C-AnHeeR, HemMOABHK-
HO YCTaHOBAEGHHEIX Ha BCHO IMHpHHY GapabaHa ¥ MOCTPOYHO CKaHHUDY-
IOIMX OPHIHHAA B OTPaKEHHOM CBeTe. B 3THX CRaHepax, KaK MPaBUAO
wHpoxodopmaTHEX, Gapafial copepiiaeT TOARKO OAMH 060OpoT 3a Bee
BpeMA CRAHUPOBaHHA. CKaHepH, B KOTOPHX PEAAH3IOBAHA 3TH TCXHOAO-
THs1, BHITOAHO OTAHUYAIOTCH OT CKaHepoB C (PIY, MOCKOALKY HCKAIOYAET-
< HeoOXOAHMUCTD pelliaTh NPobAeMY CTAGMAM3ATHH KOHCTPYKTHBHHX
3AEMEHTOB, 00YCAOBAGHHYIO BHICOKOH CKOPOCTBIO BpalleHHA Gapa-
GaHa. AA rameHHus BO3HAKAIOMMKE IPH 3TOM BHOPANHH NPpHMEHAIOT-
ci CHeLHAALHEE AMODTH3ATODH, YBEAMYHBAIOMHE MACCY CRaHepa
A0 250 Kr H Boaee,

BapaGaHHEIC CKAHEPH IIO3BOAHIOT CKAHHPOBATE NPO3padyHbBie HAH
OTPAXAICUINe OPUTHHAARL [IpH 3TOM aBTOMaTHYeCKasA KOppPeKTHPOBKA
OCBEIIeHHOCTH, HACTPOMHKA (POKYCHOrO PacCTOAHHA M BLICOKAA IIPOH3-
BOAMTEABHOCTD AOCTHIAIOTCA 3a cueT oGpaboTKi H306pakeHHd BCTPO-
€HHHM KOMIIBIOTEPOM. JHAYHTEARHHEe rafapHTHRS pa3Mephl, HeoBxo-
AHMOCTE ITPEABADHTEALHOH TOATOTOBKH O0CAYKHBAOLLETC TIEPCOHAAA
¥ BHCOKaA CTOHMOCTE BapalaHHEIX CRAaHePOB 00YCAOBAHBAIOT OTPaHU-
YyeHHe HX 00AACTH NPpHMMEeHeHHA npodeCCHOHAABHON noaurpacduedt u
Kaprorpadueii.

INpoeKnHCoHHHEe CKaHepH paboTtaior mo npaHuuny ¢oro-
rpacuieckol XaMepu. MexanusM paGoTH IpPOSKIIHOHHOTC CKaHepa
moKasaH Ha puc. 6.8. OpHruHaa pacrmoaaraeTcs Ha MOACTaBKe TOA CKa-
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Puwe. 6.8. MexaHusm paboTbl NPOEKLUMOHHOM0 CKaHepa

HHUpyIoLe rOAOBKOH H300paxKeHneM BRepX. CKAHHDYIOIIAA FOAOBKA,
coapeprRaman [13C-pAaTYHK M nepeMelalomuii ero B oKaALHON MAC-
CKOCTH AHH3H ABHIATEAE, 3aKPENAZCTCA Ha BEPTHKAABHOM IITATHBE K
MOJRET NEPEMEIATRCH MO CTOHKE HAM N0 BEPTHKAABHHM HaNPaBAsTIO-
muM. ITepea HavanoM CKAHHPOBAHNA KaMepy YCTAHABAWBAKIOT B MMOAG-
JKeHHe, COOTBeTCTRYIOIIee TpeSyeMOMy paspellleHHI0 H pa3Mepy H30-
Gparennsa. TouHana HACTPORKA (POKYCHPOBKA), ODPEASASIOMAS paspe-
IIeHle CKAHUPOBAHHA, OCYLIECTBASIETCA CIIEHAARHOH PeAYIHPYIoIei
AMH30H, OGHYHO B BPOSKIHMOHHLIX CKaHepaX BHYTPEHHUR MCTOMHHMK
OCBeIlleHNA He HCIOAB3yeTc. OcBellleHHe OPHTMHAAA MPOU3BOAHTCH
3a CYeT €CTECTBeHHOTI) KOMHATHOTO CBeTa.

OcoGeHHOCTBIO NPOEKUHOHHKNX CKaHEPOE SBAACTCH BO3MOAKHOCTD
CKAHHPOBAHHA TpeXMepHEIX 06keKToB. ITpH 3TOM KOHCTPYKIIHA CKaHe-
pOB o6ecneurBaeT NepeMeHHOe paspelleHne CRAHAPOBAHUS: HEGOAR-
mHe O6LEKTE MOMKHO CKAHHPOBATE C BEICOKHM paspeleHHeM; GOAL-
IIHE HeCTAHAAPTHEIE OOBERTH, H300PAKeHHA KOTOPHX HeAb3s BEECTH
C MMOMOILEI0 APYTHX CKAHEPOB, TAK)KE MOTYT OHTEH CKAaHNPOBAHEI, XOTA U
C HH3KHM paspelmeHHeM, [TpocToTa KOHCTPYKIMH ¢ YAOOCTBO NMpUMeHe-
HHMA, HEBHCOKASA CTOMMOCTE H BOSMOXHOCTh KOMOHHWPOBAHHA IIPH CKa-
HUPCBAHHH MACCKHMX M HeOOARIIMX TPeXMepPHHRX OOBEKTOB 0OYCAQBAH-
BAIOT AOCTATONHO ITHPOKOE NPHMeHeHHe MPOEKIHOHHNX CKaHEPOB,

PydHHe CKaHepH NPHMEHAIOTCA AMM CKAHMPOBAHHA MaAO-
¢ OopMaTHEIX OPHIMHAAOB HAH (QPAarMeHTOB GOALIIOrO A300pa’keHH.
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HHAMKATOp NpeBhHINeHNs CKOPOCTH
nepeMelleHns CKaHepa
N\

Puc. 6.8. YcTpocTBo py4HOro ckaHepa

INepeMeleHle OKHa CKAHHPOBAHHA OTHOCHTEALHO OPHTHHAAA NPOM3-
BOAMTCS 3@ CYET MYCKYARHOH CHAEI YeAOBeKa. YCTPOHCTBO PYYHOTO CKa-
Hepa [ToKa3aHo Ha puc. 6.9. B HeGoAbI1IOM KOpITyCe INHPUHOM pa3Melria-
FOTCA AHMIIIb AQTYHK, AMH3a U MICTOYHHUK cBeTa. lIlupuHa o6AacTH CKaHH-
pOBaHHUSI OMNPEAEAsIeTCS KOHCTPyKLUHeHM CKaHepa. AAMHaA obaacTH
CKaHMPOBAaHUSA OrpaHHYeHa AMIIL OOBEMOM AOCTYITHOHM ONepaTHBHOH
NaMATH KoMIbeoTepa. [TpuHIKMIE paboTH PyYHOTO ¥ POAMKOBOIO CKa-
HEpOB BO MHOT'OM ITOXOXH.

MHorodpyHKIMOHAABHEEe CKaHepB — 3T0 KOMOMHHpPO-
BaHHEIE YCTPOMCTBa, codeTaromue B cebe BO3MOKHOCTH CKAHEPOB Pa3Amd-
HBEIX THIIOB, & TaK)Ke APYTHX TeXHWYECKHX CPEACTB MH(OPMATHU3AINH, CAY-
JKAUIUX AASL DEllIeHHMs TAKHX 33734, KaK OIITHYeCKOoe Pacno3HaBaHUe CHM-
BOAOB, apXMBHpOBaHHe, IAKTPOHHAA 1oyTa ¥ PaKCHMHALHASA CBA3b.

B KOMOMHHMpOBaHHBEIX YCTPOHCTBax all-in-one B OAHOM KopITyCe
OOBIYHO OOBEAMHEHB! CKaHep, Aa3epHBIM HAM CTPYHHEIH IIPHHTED,
¢akc-MopeM. ITH YCTPOHCTBA MOKHO HCIIOAL30BaTh B KauecTBe (ak-
CHMHMABHOTO alapara, IPUHTEepa, CKaHepa, KOITHPOBAALHOTIO annapara
M BHEILHEro MOAEMa AASL AOCTYTa K CeTH 10 AMHHUAM TeAe(OHHOH CB-
3. Takoe HMHTErpUpOBaHHE SABAAETCS ONTHMAABLHBEIM DellleHHEeM AAS
SOHO (Small Office/Home Office — HeGoAbmIONH odhuc/AOMaIIHUH
odHuC), MOCKOABKY ITO3BOASIET OCBOOOAMTE MAOLIAAL H COKOHOMHTEL Ha
npuobpeTeHHH KOMIIOHEHTOB B KOMILAEKCe, KOTOPEIe 110 OTAEALHOCTH
HMeloT 6oAee BRICOKYIO CTOMMOCTD.

6.3.4. MexaHu3m useTonepenayn B cKaHepax

CoBpeMeHHEIe CKaHePhl B OCHOBHOM IpeAHa3HaYeHkl AASl CKAaHUPO-
BaHUs L[BETHEIX ODHTHHAAOB, HO MMEIOT PeKMMbI CKAHHPOBAHUS YePHO-
GeARIX H IOAYTOHOBRIX H300pakeHHH.
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3apaya IBETHOTO CKAHEPA CBOAMTCA K PasAHYEHHIO OCHOBHEIX LIBE-
ToB: KpacHoro (Red), 3eaenoro (Green) u cuHero (Blue) — RGB. Aan
3TOro NMPUMEHAIOTCA PasAHYHEE TEXHOAOTHH.

Hanpumep, B LIBETHOM CKaHEpe ¢ OAHHM HCTOYHHKOM CBETa CKAHM-
POBAaHHE OPHIMHAAL MOJKET OCYIIECTBASITECS B TPH MPOXOAA C IIOCABAD-
BATEALHELIM OIPDHMEHEHHEM Da3AMYHEX (PHAETPOB: KpacHoro (R), aeae-
Horo (G), cuHero (B), moouepepAHo pasMelllaeMbIX MERAY HCTOTHHEOM
cBeTa ¥ opurnHasoM. CKaHNpyeMoe HaoOpasReHHe ocRemaeTcs GeArIM
CBETOM HE HeNOCPEeACTBeHHO, a depe3 Bpamjawomuiica RGB-csero-
(PUARTD. AAR KSKAOTO H3 OCHOBHEIX LEETOB NOCAGADBATEARHOCTE ONe-
pauuii MpakTHYeCKH He OTANYAEeTCS OT IOCAGAOBATEARHCCTH onlepanuii
NpH CKaHHPOBAaHHM NOAYTOHOBOre HaobpameHHd. CylleCTBeHHBIMH
HEAOCTATKAMH AAHHOIO METOAA ABAAIOTCA YBEAMUCHHe BpPeMeHH CKa-
HHPOBaHA B TPH Pa3a H HeOOXOAHMOCTE TOYHOTO COBMEIIeHHS I[BeTo-
BEIX CAOEB, YTOGH He AOMYCTHTE PA3MEIBAHNA OTACAEHHYX AeTaArell Hao-
GpaxeHHs.

B crarepax ApPyTOre THOa HCUOOAL3YIOTCA TPH HCTOYHMKA CRETA:
KPAacCHEIH, 3eAeHHIT, CHHUN, AeHCTBYIOIIHE MOOTEPRAHC AAA KPATEOBpE-
MEHHOTO OCBellleHHa opuruHara. CKaHUpOBaHHe NPH 3TCM NPOH3IBO-
AWTCA CAHOKDATHQ, 9TO TO3BOASET H30EIKATE HECOBMEIEeHHs 1{BeTOB,
HO TpeGyeT mopfopa MCTOYHUKOB CBeTa CO CTafHABHEIMH XapaKTepH-
CTHRAMH.

B HEROTOPHX KOHCTPYKTHRHHX pellleHHAX LBeTHRIX CKAHEPOB HC-
MOAB3YETCH OAMH MCTOYHWK CBETA, HO CKAHHPOBAHHE [(BETHLIX OpHIHHA-
AOB OCYIISCTBAAETCSH 33 OAMH NPOXOA GAATOAAPS TOMY, YTC (POTONPHEM-
HHK BHITIOAHEH B BUAE GOTOTPaH3UCTOPOB, PA3MEIeHHEIX B TPH AHHeH-
EM, & TPH NBETHRIX (PUALTPA PAaCNOADKEHE ITepes HUMH TaK, 9TO KaKAAS
AHHelKa (POTOTPAHIUCTOPOE OCBEIAETCA TOAEKO CBOHM IBETOM.

Oanako EaHDOARBIIIee pacpoOCTPaHeHHe MOAYINAH OBETHHIE CKaHe-
PH, 000pPyAOBAaHHEIE CHCTEMORM, CcoCTOAIeH HA TpeX He3aBHCHMHX ¢o-
TOAATIMKOB AN KAKAOTO IIBeTd. OPArMHAA OCBEIIAETCS GEABIM CBETOM,
a OTpa’keHHH OPHrHHAAOM CBET NONapaeT Ha GOTONPHeMHUKH Yyepes
CHCTEMY COEIMAABHEIX (DMAETPOB, KOTOPEIC H Pa3zAeAAIOT GeArlit cBeT
Ha TpH cocrapasome. [TpuHnun paboTH Takux (PHARTPOB OCHOBAH Ha
HCIIOAL30BAHHH ABACHUSA AMXPDOH3MA, 3aKAKYAIOMErocs B H3MeHeHHN
OKDACKHM KPHCTAAAOR B NpOXOopAIeM GeACM CRETe B 3aBHCHMOCTH OT
TIOAOSKeHHS HX onrTH4Yeckei] ocH. [TocAe MpOXOXACHHA CHCTEMH (hHAL-
TPOB pazjpeAeHHEe KPacHRIl, 3eAeHRIN H CHHHMH CBeT IOoNapaloT KasK-
AHiT Ha cBO# poTompHeMHHK, HampHMep D3Y. ITyTeM mocaepA0BaTeAL-
HO BHIIOAHAEMEIX OIlepallHii CYUTEBAHAS TOHOBOTIO PACIIPDEACACHNA IO
OCHOBHEIM IIBeTaM NOAYYAOT HH(pbOpPMAanuio, HeoOXOAMMYIO AAH BOC-
NpOU2BEASHNS BETOB A300paKeHHd.
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6.3.5. 3D-ckanepbl

3D-cranep — ycTpoCTEO, aHAAN3HPYIOLIEe (HhuzHYecCKHH COREKT H
Ha OCHOBE IOAYYEeHHEIX AAHHEIX co3aatoiee ero 3D-MoaeAb.

KorTrakrEne 3D-cKaHe pH copAepKAT MEXBHHYECKOE YCTPOH-
CTBO — «IIYI», IPH NOMOIIH KOTOPOro B KOMILICTED NepeaaloTcs Ko-
OPAMHATEI BRIOPAHHEIX OIlepaTopoM Todek. CHceTrenMa IO3SHIHOHHPOBA-
HHA H KOOPAMHATOHCYHCAEHHA TaKHX CKAaHEPOE DOCTPOeHA Ha OCHOBE
paboTH MexaHHYeCKUX ARTYHEOB, AHAAOTMYHEIX TEM, YTO HCIIGABIYIOT-
C B ONTHRO-MEXAHHYECKHX MAHHIYAATOPAX «MEIMLY, OHH 33Kpelae-
HE B K&yKAOM MIApHHPE KpeNACHHUA «ILyIias, i OT TOYHOCTH STHX AATYH-
KOB 34BUCHT TOYHOCTB NPOCTPAHCTBEHHOTO CKAHHPOBAHHA B IIEAOM.
Takne CHCTEMH OpeAHa3sHauveHH AAS CKAHMPOBAHHUA CPaBHHTEABHO
MPOCTHIX HEKPYIHHX 0OBEKTOB.

Ipunnun paboThl KoHTakTHOro 3D-cKaHepa COCTOMT B TOM, 4TO
LyOH OTOODPa’KalT CKAHWPYEMEIE TOREPXHOCTH KAK MAaCCHBH TPeX-
MepHEIX ToueK. Ha cercAHAITHUN AGHE MEXAHHYECKHEe KOHTaKTHEIE 3D-
CKaHEPH C 3KOHCMUYECKOH TOYKY 3peHUs KasKyTCH ONTHMAARHEIM BH-
GopoM A HeGoaRIION cTyAuH 3D-AM3aliHa.

Cranep Active Piezo Sensor (akTHUBHHIH Nbe3zoceHcop) cOoocobeH
CKAHMPOBATE M Pa3AHYATh OOLEKTH TOAIMHOM B YEAOBEUECKHIN BOAOC.
MUHHMAABHEIN AT CKAHUPOBAHHA cocTaBadgeT 0,025 MM mo BRICOTE;
0,05 MM o IIHpPHHE M N0 AAMEBE. bAaroAapsa BBICOKOH YyBCTBHTEABHO-
CTH neeacceHcopa PICZA PTX-30 MoxXxeT cKaHMpORAThL IIMPOKHMIL AMa-
na30H OOBEeRTOB, BRAIOYAA TAKHE MATKHE, KAaK CBEJRKHEe (DPYKTEL B MOAS-
AH M3 [TAACTHAMHA, KOTOPbIE NMPEACTABAAIOT TPYAHOCTE AASL OOBIYHHX
KOHTSKTHHRIX CKaHepoB. PICZA TarxsKe MOXET CRAHHMPOBATH Npo3pad-
HBElEe MPEAMETH, YTO aGCOAIOTHO HEBO3IMOIKHO AAfl OLTHUECKHX CKaHe-
POB, ICCKOABKY AY4H CBETa NPOXOAAT HACKBO3E, He OTPasKasiACk.

OTaeABHEE KOHCTPYKTHBHEHE pellleHHAa JD-CKaHepOB COBMEIAIOT
3AEMEHTH PEIYa’KHOIO H A43€PHOro THIOB, KOTAa Aa3ePHBINA CeHCop ¢
MAABIM PAAMYCOM ASWCTBHA KPENHTCA Ha MIADHHPHOM «lmymne», MHo-
e YCTpOHCTBA COBMEIAOT Ad3eDHHE AATUHUKM, 3aMeHSIoLINe MeXa-
HHYeCKER «IMYTI», BCMOAB3YEMBIR B KOHTAKTHHEX 3D-cKaHepax, a TakxKe
uudgpoBoi GoToaNNapaT, KOTOPEIH NPpUMeHIEeTCA AAS GOABIIIEH TOYHO-
CTH CRAHHPOBAHHA H MO3BOAAET IOAYIHTh MOAEAH OOLEKTOB ¢ HAAD-
FReHHEIMH TEKCTYPaMH.

BecROHTAKTHHEe JD-CKaHepH ABAMIOTC CAOXHBIMH YCT-
POHCTBAMH, B KOTCPEIX 3aA0KEHBI AATOPHTMBL CO3AAHEA NIPOCTPAHCTBEH-
HEIX KAPKACOB. B KayeCrpe CROOOPasHOTO «1yIIay B GeCKOHTAKTHEX CKa-
HepPax UCIIOABIYETCA H3AVYEHHE Ad3ePOB — YABTPA3BYKOBOE, MATHHTHOR,
Hauoablee MpaKrHIeckoe IPHMeHeHUS HAXOAST Ad3ePHLE CHANeDhL.
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AasepHHi cRaHeP H3MePAET PACCTOAHEE A0 OOLEKTA H ABa YrAa,
YTO, B KOHEYHOM MTOre, A3eT BO3MOIKHOCTE BHYHCAMTH KOODPAHMHATH
EaRAOH TOTKM 00BeKTa, KOHCTPYRTHBHAA CXeMa TAKOTO CKaHepa IPeA-
CTaBAeHa Ha pHc. 6.10, a.

ITyuoK cpeTa, reHepupyeMEIH AA3ePOM, OTPAXXAETCH OT MOBEPXHO-
CTrH ofyheKTa 1 BO3BpalljaeTcd B IPHEMHWK. Bpamalomjasca mpuUsMa
(#aM 3epKRarO) pacIpeAeAdeT TYUOK II0 BePTHKAAH C 3apaHee 3aAAHHEIM
maroM (Hanpumep, 0,1°). Takum o6pa3oM, B OTAGAEHOM B3STOM BepTH-
KAABHOM CRaHe GYAYT H3MepeHE! BCe TOYKH C ARCKpeTHOCTRIO 0,1° (Ha-
npuMep, NP MaKCHMAALHOM BEPTHRKAABHOM yrAe CKaHupomaHnud 140°
nx Gyper coorsercrBenHo 1400). 3aTeM cepBONpPHBOA NOBOPAYHBAET

O6LeRT

tv

&
Puc. 6.10. Nasepuuih 30-ckanep:
8 — KDHCTPYKTUBHER CXeMa; § — NPUHLWIT HW3MaPeHUR RECCTOAHMA N0 ofbexTe
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GAOK H3MEepHTeALHOH FOAORKH Ha YTOA, PABHHIN mary H3MepeHHA (lpu
TOl e ARCKpeTHOCTH 0,1° moaHRIN o60poT cKaHepa cocToHT H3 3 600
OTASALHEIX BEPTHKAABHLIX MAOCKOCTEl), TakuM 00pa3oM, DOAHAs Hhd-
poBas KapTAHA OPOCTPaHCTBa OyAeT HpeAcTaBAeHA B BHAe Halopa
5 040 000 Touex. ITaTh MUAAMOHOB TOYEK 34 5 MHH He MOJKET NPeACTa-
BHTE HHRKAKOM APYTOH M3 H3BECTHHX CH0CO60B. 3HasA CKOPOCTh PACTIPO-
CTPAHEeHHSH AA3€pPHOTO HIAYHEHNs, a TAKJKe BpeMd, pomeAlee oT Mo-
MEHTA BHXOA] HMIYARCA AQO MOMEHTA €r¢ OIPHEMA, MOKHO ONPEACARTE
paccrossre A0 obbexTa (pHc. 6.10, 6). 3naA 3HaATEeHUe YTAOBOIC OTKAQ-
HEHHfA HANPABASIOIIETO 38PKaAd B MOMEHT HIAYIEeHHA HMIIYALCA, MOXK-
HO CHOPEAEAHTE YCACBHEIE KOODAMHATH TOH TOUKH OBEKTa, B KOTODYIO
TMOMAA HAYAALHEI HMITYARC,

B pesyabTaTe CKAHHPOBAHUA NOAYYAKOT NPOCTPAHCTBEHHYIO
MCAeAlR 06beKTa, ONHCAHHYIO OTPOMHEIM UHCACM TOYEK, Ka)KAaq
H3 KOTOPHX HMeeT KoopaHBaTH X, Y, Z, YeTBepTOH XapaKTepHCTHROR
AAS KAJRAOH TOUKM ABAGETCA 3Ha4YeHMe HHTEHCHEHOCTH OTPayXeHHOTD
H3IAYYEHMSH, BHPAKCHHOE B YUCAGHHOM BHAEC. 3HAYCHHWE HHTEHCHBHO-
CTH OTPAKE€HHOTO CHIHAAA 3aBUCHT OT COCTABAKIONIEro MaTepHaaa abs-
€KTa, ero CTPYKTYPH, 0BeTa H T. A. [IpocTrpascTeeRHas MOAeAE O6BEKTa,
ONNCAHHAA MHOKECTBOM TOYEK, Ha3HBaeTcss 00AaRoM ToueK, C moMo-
H(BI0 CIENUAAM3IHPOBAHHOTC MpoTpaMMHOre ofecnedeHHA MOAYYEH-
HHEe [IOCAE ChEeMEH «05AAKA TOUEK» ¢CIHMBAIOTCAR ADYT C ApyToM. O0h-
eAMHeHHOe «00AAKO0 TOMeK» MoXeT GHTL TpaHChOPMHUPOBAHO B AIOGYIO
TpeGyeMyIo cucTeMy KoopamHaT. Ha noayueHHOH NpoCcTpaHCTBEHHOM
MOAEAM MCXXHO BRHIMOAHATE M3MEpPEHHA Pa3sAHYHHX TeOMETPUYeCcKHMX
NapaMeTpOB (pacCTOSHMSA, YTAH, AMAMETPH M T.A.), @ TAK)Ke CTPOHTEL
pa3pesH U ceueHH.

CASAYIOIMM ITANOM ABAACTCH NOCTPOEHNE BEKTOPHHX MOAE-
AeH. 3To MOXeT ORTE AOCTHTHYTO AMGO MeTOAOM NMOCTPOEHHA Tpe-
YTOAEHHKOB ¢ BePIIMHAMH B TOUYKAX «O00ASKAY (TPUAHTYASLTMOHHAY HAH
TNICAMTIOHAABHAA MOAEAB), AHOO MCIOAR3IYA HAGOD NPUMHTHBOB {TOYKa,
BEKTOP, DACCKOCTE, HHAMHAD, chepa H T.A.). B AAHHOM caydae «ofaaka
TOUYEK» IEPEBOASTCA B BEKTOPHYIO MOAEAE, COCTORLLYIO H3 MPABHABHBIX
reoMeTpPH4eCKHX TeA.

FloAyyeHHEI® AQHHLIE SKCTIOPTHPYIOTCS B TAKHE IPOrPAMMHEIE TAKe-
THI, KaK AutoCad, ArcView, MicroStation u ApyTHe, AAS TTOCACAYIOIIETO
HMCOOABIOBAHHA. KpoMe TOro, CyIecTBYeT BO3MOKHOCTE aHaAAH3a —
HaACIKeHUs APYT Ha ApyTa «06AAKOB ToOUeK» OAHOTO H TOT0 JXe o6heKTa,
MOAYYEHHHX B pa3HOe BpeMA, ¢ BHAaauel MX HeCOOTBeTCTBAA. TarkAM
ofipaaoM, MOXHO NPOBOARTE PaGoTH Mo AethopMallHOHHOMY MOHUTO-
PHHTY 3paHHI, COOPYREHHH, ONOASHEBHX YIACTROB, ONPEAEATTE TEII-
AOBRI¢ PACIINPeHHS KOHCTPYKHHH H ApyTHE.
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OGBIYHO CKaHep YCTAHABAHBAETCA HA IITATHR M HAHEAMBaeTCA Ha
CcHUMaeMmuii oGbexr. OnepaTtop ucnoAeayeT KITK ara mporpaMmuposa-
HHA CKaHepa, ONPEeASASHHA 30HE CKAHHPOBAHUSA W 3aNyCKAa CKaHHpO-
BaHHA. Ero cBA3hb CO CKAHEPOM MOXKeT OCYIIECTBARTECA 6@3 MPOBOAOB
yepes Wi-Fi-nopt UAM nocpeAcTBOM Kabead. Bee AaHHEIe CKAHHPDOBAHAA
3aNKMCHBAIOTCA HA KapTy DaMATH, BCTABASEMYIO B CAOT Ha CKaHepa.

TexXHOACTHIO Aa3epHOrC CKAHHPOBAHHS HCIIOAB3YIOT AAA CO3AAHH
PeAARCTHIHEX NPOCTPARHCTBEHHKIX MCARACH CAOKHEIX C TOUKH 3peHHs
aPXHTEeKTYPH 3AAHMIT U coOpYKeHHIl. B mocaepHee BpeMs HAYaAM 0O-
ABAATECA cHCTeME! 3D-CKaHHpOBaHNA Ha 6ase YARTPA3BYKOBRIX YCTaHO-
BOK, MPEUMYLIECTBOM KOTODEIX Tepea, NPOYHMH CHUCTeMAMH SABASI@TCH
Pe’RMM CKAHUPOBAHUSA TEA ¢ BHYTpeHHel CTPYKTYPOH MAH TeA, HaXOA:-
IIHXCA B KAKOM-AHGO OAHOPOAHOIN cpeae. AKTHEHO BeAyTcs pa3pabor-
KM MarHHTHHIX CKAHEPOB, HCMOABIYIONIHX AAS ONPEASARSHHS NNPOCTPAaH-
CTBEHHHX KOOPAHHAT H3MeHeHHe NPCCTPAHCTBEHHOTO MAarHHTHOTO
nmoas. OAHAKO YABTPA3BYKOBEC H MATHMTHEIE CKAaHEPHl KpaifiHe 9yBCT-
BATEABHH K PasAHIHOTO pOAA IryMaM. TaK, HepBHE MOTYT pearHpoBarh
HA TIOTOAHBIE ABACHMA, 3BYKOBbI€ BOAHEI, CO3AaBaEMEIe APYTAM 000opy-
ACBAHHeM, KOHAHIIHCHEPaAMH HAHM Ape (hAYOPeCeHTHHMH AAMIIaMH,
A MCTOYHHKOM TIOMEX AASL BTOPEIX MOTYT ORITH METaAAHYECKHE OBEKTH
B NOMeIIeHHN, He ToBopd o6 SASKTPONpoBOAKe. UTO Xe KacaeTcHd pe-
mreHdii 3D-cKaHepOE HAa OCHOBe YALTPA3IBYKA, TO UTHPOKOACCTYOHHE
CHCTEMEl HpPOCTPAHCTBEHHOTO YARTPA3IBYKOBOTC CKaHHpoBaHus 3D-
H306pakeHNE UCTIOABIYIOTCA B Chepe MEARIHHEI,

6.3.6. AnnapaTtHbifi 1 NPOrPaMMHbIA
nHTepceicbl cCKaHepor

CraHepsl ¢ HHTepdeiicom SCSI TpeSyIOT YCTAHOBKM B KOMIIBIOTED
AOTIOAHHTEABHOH MAATH SCSI-apanTepa, KOTOpasA NOCTABASETCH B KOM-
maekTe co ckaHepoM. [IpenMymectsom unTepdetica SCSI asaneTcs
ofecnegeHne BHCOKOH CROPOCTH CKaHUPOBAHHS.

K xommuioTepad, ocHalleHHHM USB-nmopToM, AyHile IOAKAIOYETE
ckaHep ¢ USB-urrepdeiicoM. CKOPOCTE IPH 3TOM HECKOABKC YCTYHIAET
HHTepheiicy SCSI, oaAHaKO NPOCTOTa NOAKAIOTEHH CKaHEepa HCKYTIaeT
3TOT HEAOCTATOK.

CragepH ¢ HHTepieficoM MapareAbHOTO TIOPTa TOAKAIOUAIOTCS K
YKe HMEIOMEMycH MapaAreAbHOMY HOPTY. TIpomycKHas CrmocobHOCT
DapaAAEALHOTO NIOPTa 3HAYNTEABHO MEHBIIE [T0 CPAaBHEHHIO C HHTep-
deticom SCSI. OpHarko OIpH 3TOM HeT HeoGXOAMMOCTH YCTAaHABAMBATE

AOTIOAHHTEALHYIO IAATY.
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B ROMTIAEKT DOCTABKH CKAHEPA BXOAWT CTISBHAALHAA OporpaMMa —
gpaiipep, NpepHa3HavYeHHas AAS YIPABACHHA TPOLEAYPOH CKaHHPOBA-
HHA H HaCTPOWKH CCHOBHEBIX TAPAMETPOE CKaHepa. Beayuime npou3eo-
AHMTEAHM annapaTHEIX H NPOTPaMMHEIX CPeACTE — KoMnaHuu Aldus,
Caere, Eastman Kodak, Hewlett-Packard u Logitech — ofbeanmnman
CBOH YCHAIS AASI CO3AHMA COGCTBEHHOTrC (hopMara apaiisepa TWAIN,
Cranaapt TWAIN onpepeasieT mopapoK oOMeHa AAHHEIMH MeKAY NPH-
KAAAHOH MporpaMMoOi U ApaiiBepoM CKAHEPA, YTO NOSBOAMAC PEIINTH
npobaeMy COBMECTHMOCTH Pa3sAHYHEIX KOMIBHTEPHEIX TAATHODM,
CKaHepOoB Pas’HEIX MOAEACH B (POPMATOB NPEACTABACHMA AAHHEX, C no-
moinkio TWAIN-coBMecTHMOro cKaHepa MOXKHC CKaHHpPOBaTs H306pa-
JREHMA H3 AIOGOH nporpaMme!, Hanpumep Photoshop, CorelDRAW,
PageMaker, PhotoStyler H ApyTHX.

6.3.7. XapakTepucTUKn CKaHepos

I'py BEI6OPE THIIA H MOASAH CRAHEDA CACAYET IPHHHMATE BO BHHMA-
HHe CAeAYICIHEe OCHOBHEIE XaDAKTePHCTHKH.

Paspewaionias cnocofHOCIL ONPEASASIETCH AOTHOCTRIO PACHOACIKE-
HHA Paclo3HaPaeMBLIY TOYCK ¥ BRIDAJKASTCA B TOYKAX Ha Ao (dpi — dot
per inch). CrRaHepH HMEIOT ABa NApaMeTpa paspelalonei crnocobuo-
CTH: CIITHYECKCE pa3pelllieHie U NPporpaMMHoe. ’

Onmuseckoe paspelierile — IOKA3ATEA IEPEUYHOIC CKAHHPOBAHMIY.
ITporpaMMHEIME METCAAMH MOJKHO B AAALHEHINEM HOBHICHTL pa3spe-
meHre. HanpuMep, ONTHYECKOe pa3pelleHre CKaHepa MoXeT OHITh
300 x 600 dpi, a mperpaMmMuace — Ao 4 800 x 4 800 dpi. OnTHyeckoe pas-
pemmeHue MMeeT OoAee BAJKHOS 3HAYEHHE AAH TIOAB3OBATeAH.

OnTHYeCcKoe paspellleHHe 3aBHCHT OT pasMepa saemenTa [13C-
AATYHKA H XapaKTepH3YyeT IAOTHOCTh, C KOTOPROMH NPOH3BOAUTCA BEIGOD-
Ka nEhOopMallHH B 3aAGHHOR OGAGCTH OPHTHHAAA.

O6aacme CXARUPOBAHUA — MAKCHMAABHHIE pasMep OPHTHHaAA AAS
ASHHOTO CKaHEpa.

Memog ckaHUPOBAHUA CTIPEAEAAET DAHO- HAH TPEXITPOXOAHHH CIIO-
o6 CYMTHBAHHA UH(POPMAIIWH B [[BETHEIX CRaHepax.

Cropocms CKGHUPOBAHILA — IHCAC CTPAHHI YepHO-0eA0ro OpHruHa-
Ad, CKAHHDPYEMEX B MHHYTY C MAaKCHMAaALHEIM OOTHYECKHM pa3peme-
HEEM CKaHepa.

PaspagHocms cxarepa uaMepsiercd B GHTaX H onpeaeAsieT TO KOAH-
gecTBO MHGpOpMALNH, KOTOpoe HeoOXOAMMO AAR OIMDPOBKE KaKACH
TOUYKH H300pasKeHus, A TaKKe KCAHYeCTBO IIBeTOB, KOTopoe cnocobeH
pacmo3HaTk CKaHep, 24 6¥T CoOTBeTCTBYIOT 16,7 MAH 11BeTOB, a 30 6ar —
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MHAAAHApPAY. KaK IMpaBHAO, 9eAOBEYECKHNH rAa3 He B COCTOAHHH OTAH-
9UTh 16-06HTHHI IBeT oT 24-GHTHOTO.

AHMpepOM Ha POCCHHCEOM PHHKe CKaHepoB fBaserci Hewlett-
Packard, oaHaxo Moaeas Mustek Paragon, Epson, Canon, Lexmark Tak-
e MOOAL3YIOTCA cOpocoM, Aaa npodeCCHOHAALHOrO NPAMEHEHAA HC-
MOAB3YIOTCH cKaHepsl UMAX uau Agfa.

m UN®POBLIE KAMEPDI

Hugpopas xamepd — YCTPOHCTBO Ard POTO- HAH BHACOCHEEMKH,
B KOTOpOM H3oGpaXkeHUe PerHCTPHPYeTCS Ha CHCTEMY MAaTpHIl H CO-
XpaHsaercd B DRMPOBOM BHAL.

Lindposas porokaMepa HMeeT He TOALKO BHEMIHEE, HO H (PYHKIHO-
HaABHOE CXOACTEO ¢ 0OLIYHOIM hoTOKaAMepOi, IPUMEHASMOI B raAOPNeHHO-
cepeGpanoil (TAeHOYHOH) hoTorpadHe, B COARDKHT B CBETOHENPUHE-
HaeMoM KOpOyce MaTpHIy, 00LEKTHE, 3aTBOD, BHAOUCKATEAD, NTpoLiec-
COp; KapTy MaMaTH.

MaTpuuna, MAM CBETOYYBCTBHTEALHAad MaTpHOa, —
CNenuaAM3HpPOBAHHAA AHAACTOBAS HAM THPPOAHAAOTOBAS MHTEIDAAb-
Hafi MMKpOCXeMa, COCTOANAA H3 CBETCIYBCTBHTEABHEBIX 3A€MEHTOB —
doroanoaoe. OHa MpeapRasHAYeHA AAA TPecOPA30BaHM CIPOSIMPOEAH-
HOrC Ha Hee ONITHYeCKOro H306pakeHHA B AaHAAOTOBEIH SACKTPHIeCKHH
CcurHaa A opu Haawaud AlITT HenocpeACTBEHHO B COCTaBe MATPHL, B
OOTCK ITH(POBHX AAHHEIX. MaTpHIla — OCCHOBHOH 2A€MEHT He TOABKO
mudpoBrx hoTORKaMED, HO U COBPEeMEeHHEX BHASOKaMeD, QoToRamMep,
BCTPOEHHEIX B MOORARHEI TeaedOH, KAMEp CHCTEM BHAEOHAOAIOACHHA
H MHOTHX ADYTHX YCTpOMCTB. MaTpuna TakKe OpUMeHAETCA B ONITHIe-
CKMX AETEKTOpPaX NEPeMeIlleHHs KOMOBIOTEPHHIX MEIEHN, cKaHepax
IHTPHXKOAOR, IAAHINETHRIX U MPCEKIMOHHEIX CKaHepaX, CHCTeMaX acTpo-
H COAHEYHOH HaBHTAI[HH.

B 3aBUCHMOCTH OT NpHMeHAEeMOH TeXHOAOTHH MaTPHOH UG POBRIX
KaMep NCAPAIASATIOCH HA CACAVIONIHE THIIEL,

MN3CMmatpuna (CCD-mampuna — Charge-Coupled Device) co-
CTOWT U3 DOAMKDEMHISA, OTAGACHHOID OT KDEMHHEBOH NOMAONRKH, ¥ KO-
TOPO¥ IPH HOAaYe HAOPASKEHHA 9epe3 OOAHKpeMHIeBEIe 3aTBOPH H3-
MEHSAITCH 3AEKTPHYSCKAE MOTEHI[HAAR BOAM3H 3AeRTPOAOB. [TpHH-
npun aedicrepa I13C-matpuue u IT3C-AMHERKH, pacCMOTPEHHEIN B
mOApasa. 6.3.2, cxox.

KMOITII-MmaTpuua (complementary metal-oxide-semiconductor —
CMOS) — cBeTOYYBCTBUTeALHAS MATpPHIIA, BHIICAHEHHAd HA OCHOBe
KMOIT-TeXHOAOTHH.,
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K 2008 r. KMOIT-MaTpHIE! CTAAR aAkTepHaTHROR [T3C-MaTpHI, K unc-
AY OCHOBHRIX HpeuMymiecTts KMCOIT-MaTpHI] OTHOCATCA!

® HH3KOe SHepromorpebAcHME B CTATHIECKOM COCTOSHHH, ITO
TO3BOAAET IPHMEHAThL TaKHe MATPHIH B COCTaBe SHepProHe-
3aBUCHMEX YCTPOHCTB, HAIPHMEP B AATIHKAX ABHIKEHHS B
cHCTEMax HaGAIOACHHS, HAXOAAITHXCA GOABLTYIO YacTh Bpe-
MeHH B peKEMe «CHa» HAM HORHAAHHA COORITHA»;

8 EAHHCTBO TEXHOACTHH C OCTAABHEIMH ITA(DPOBEIMH JASMEH-
TaMH ANNapaTypH, YTO ASST BOSMOKHOCTE O0OBeAHHEHHS Ha
OAHOM KPHCTAAAE aHAACTOBOH M OHgpOBCH YacTH,;

® HIAHYHE MEXaHH3IMA NPOH3BOABHOIC ADCTYIA, € MOMOIILIC
KOTOpPOTO MOMKHO BEINIOAHATE CYHTHIBAHWE BHODAHHEIX
TpyIn MAKCeACB. AaHHasa onepanii MOAyHYHAA Ha3BaHUe Ka-
APMpOBaHHOrO CYMTHEBAHKNA [anra. windowing readout). Ka-
ApHMpOBaHHne NO3BOASET YMEHLIIHTL Pa3Mep 3aXBAYEHHOTC
H300payKeHNA M DOTEHUIHAABHO YBEAHYHTEL CKOPOCTH CYH-
THIBAHHA Mo cpaBHeHHIO ¢ [13C-ceHcopaMHi, NOCKOABKY B
TOCAGAHMX AASL AdAbHeHuIeH oOpabGoTRA HeOOXOAMMO BEI-
TPY3HTB BCIo HHOODPMALHEID.

IMToseASeTCH BO3MORHOCTE NPAMEHATL OAHY M TY K¢ MATPHIY B
OPHHNMIHAALHC PASAHYHEIX pe)XHMaX. B wacTHocTH, GHICTPO CYHTHI-
BafA TOABKO MAAYI0 9aCTh MMKCEACE, MOJKHO 00eCIeUHTL KaYeCTBeHH R
PeKHMM JKHBOTO NPOCMOTPa H300pAKEHHA HA BCTPOSHHOM B allllapar
SKpaHe ¢ OTHOCHTEABHO MAARIM YHCAOM MHKCeAOB, MOXKHO OTCKAHMPO-
BaTh TOABKO HaCTE KaApa H OPHMEHHTD €€ AAd OTODPAKEHHA Ha Bech
SKpaH. TeM CAaMEIM IOAYYATE BO3MOKHOCTE KauecTBeHHOHR pyuHoi# do-
KyCHpPOBKH. ECThL BO3MOMHOCTE BECTH PENOPTAKHYI0 CKOPOCTHYIO
CBEMKY ¢ MeHBIIMM Pa3sMepOM KaApa B pa3pelleHneM.

Live-MOS-MmaTpuIia — CBeTOYYBCTBHTEARHAH MarpMiia, Io-
crpoenHast no MOIT-TeXxHOAOTHH, HMeIOIaa GAarcAaps ALY TEXHNIE-
CKMX H TOMOACTHYECKHX PEIICHAR BOZMOKHOCTE ¢XKHBOTO» IPOCMOTRA
H300parkeHnd. AGHHBIN THN CeHCOPa BIepBLEIe ORIA NpHMeHeH B (oTo-
xaMmepax Olympus E-330 i Panasenic L-1, Celiuac AaHHYIO TEXHOAOTHIO
HCTOABIYIOT BeAYIIMe npon3sopuTerrt doroxkamep: Canon, Nikon,
Fujifilm » pApyrHe.

B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO HCIIOAHEHHA DA3AHYAIOT CAEAY-
I0HIHEe MU(PPOBLIe KAMEPERL ¢ 3aAHSH PAIBePTKOHR; TPEXKAADOBEIE; OAHO~
KaApOBHE C OAHOK MaTpHIEH; OAHOK3APOBLIE C TPEMS MAaTPHI[AMH.

[NMpuHnEn AeficTBHA KaGMeEpPH C 3agHell pa3sepmKoll MOKa3aH Ha
puc. 6.11. QoronpreMHHNK H306payKeHN B BHAe [13C-aAuHeliKn nepe-
MeniaeTcs B (POKAABHOH DAOCKOCTH KaMephl BepPTHKAARHO, perucTpu-
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Puc. 6.11. NpuHuvn RehcTBMA KEMEPH! ¢ 3aQHER Pa3BepTKOA

Py4 H300pasKeHHe NOCTPOYHO. KaMepEl TAKOTO THIIA AOBOABHO MHEDITH-
OHHEI, YTO He MO3BOASIET HCOOAL3Z0BATh HX AAS PETHCTPALIHHA ABHXKY-
MUxCa OFREKTOB, OAHAKO OHHM OOAAAAIOT BHICOKHMM DajpeIIeHHeM H
HCOOAB3YIOTCS B IIpocheCCHOHAABHOH anaparype.

B mpexxagpoBhiX KaMepax B XauecTee OTOIPHEMHHIKA HCIOAB3YET-
ca [T3C-maTpHna. AAS perHCTpanyH UBETHOrC H300DasKeHAT BHIIOAH-
IOT TPU 3KCIO3MIHH, PETHCTPHPYA KaXKAHI pa3 H3obpaxeHHe Yepes
OTAEABHBIN CBeTO(HALTD {KPacHHIM, 3eAeHEIN, CUHNH). Takne RaMepul
AAIOT MeHblllee paspellleHHe, YeM KaMepH C 3ajpHel pasBepTKO#, HO
9KCNO3HOHUA NPOM3BOANTCA CO CROPOCTRIO, AOCTATOUHOM AA HCIIOABIO-
BaHHA BCILIMIKH. '

B ogrokagposoit xamepe ¢ ogrold mampuyeil perucrpanma aRgopMa-
[MH O LBeTe NPOH3IBOANTCH Yepes HaHeCeHHLE Ha MoBepXHOCTh [T3C-
MATPUIE MAEHOYHEDH PHARTD, cocTodanui 13 RGB-2aeMeHTOR. AAd pe-
rucTpaimy u3cOparkeHHs MPOH3IBOAHMTCS BCErD OAHA IKCHOZHALNA, YTO
IO3BOASIET IPOH3BOANTE CHEMKY ABHIKYLIHXCT 0OBEKTOB, CAHAKO IBe-
TOoHEepepada B TAKHX KaMepax YCTYIAeT OO Ka4eCTPy MECTOIKCIO3HIA-
OHHOH TeXHOAOI'HMH.

TIpaHUAN AeHCTBUA OGHOKAGDOBOU KaMeps! ¢ mpeMsa Mampuyamu,
KaK I0Ka3aHo Ha pHc. 6.12, g, COCTOHT B paclienieHHH n306pakeHns ¢
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Puc. B.12. OgHokappoBan KamMepa C TPEMA MaTPILEMM:
8 — NpMHUMN ASACTEKUS; § — CHCTaMa UBETONBNMTANEHEIX NEHAZM

IOMOUEBRS CHCTEME CIeJMAARHEIX Tpr 3 (puc. 6.12, §) Ha KpacHy1o, se-
AEHYIO H CHHIOIO cocTaBasionrne. [TocTymaromui B KaMepy CBET, mo-
mapad Ha Napy AUXPOMYHBIX CHCTEM, ACAUTCH HA TPH OCHOBHHIX I[BET]!
KpacHEIN, 3eAeHEIl M CHHHH. Kaxaas MOHOXPOMHAS COCTaBAAIOOIas
H300parKeHHA perucTpupyercd ceoer [13C-MaTpuIeii. Lindpopue ra-
MePH! TAKOTO THIIA IPHMEHSIIOTCA B ITH()POBHX KaMepax CPeAHero H Bhl-
COKOT'O KAGCCOB,

IMpeuMyIleCTEAMH TPEXMATPHIHEX IHMDPOBHX KaMep 00 OTHOHIe-
HHIO K OAHOMATPEYHEIM SBASIIOTCS: AyHIlasd TepeAata DBeTOBRIX Nepe-
x0A0B, GoAree BRICOKOE pajpelleHHe, CBeTOYYBCBHTEARHOCTE ¥ ypo-
BeHb WYMOB. [TpH 3ToM TakHe KaMepH HMeloT GoAbImHe rafapHTHHe
pa3MepH H He MOTYT OLITH HCIOAB3OBAHEI C 3€PKAABHEIMH BHAOHUCKa-
TeASMH.

O6BeKTHE HHQPOBCH KaMephl HeCYINeCTBEHHO OTAMYAeTCH OT
oG BEeKTHBOB MASHOYHEIX. B HacTosmee BpeMsa MaCCOBOE MPHMEHeHHe
MOAYYMA COBPEMEHHEH THI OOBEKTHBOB C HEPeMeHHEIM (POKYCHLIM
paccTogHUeM, Ha3KRaeMHil BapHoobLeXTHBOM (GRIA. ZOOM — TPaHc-
doxaTtop, «3yM»). ThaBHOE AOCTOHHCTBO — BO3MOMKHOCTE OITE PATHBHO-
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ro HaMeHeHHs MacmTaGa H306pa’KeHMS Ja4CTO NO3BOASET MOAYIHTH
H300pasKeHHe GoAee KAYECTBEHHOR, HEKeAH YBeANYeHHe parMeHTa C
MAaTpHIIEL

3aTe0p BH(PPOBLEX KaMED ABASETCA SACKTPOHHEIM SKBUBAASHTOM
MeXaHHYeCKOro 3aTEOpPa E BCTPOEH B MaTrpHuny. B poporocrosigux xa-
Mepax BMOHTHPOBAHEI ABa 3aTBOPA, H MEXaHHYeCKHE CAYIRKHT A NIPeA-
OTBDAIIeHNs HONaAdHKs Ha CeHCOP CBeTa IMOCAE OKOHYaHHUs BpeMeHH
BEIAEDRKH, YTO N03BOASET H30eXaTh NOSBACHHS ONTHYeCKHAX 3pdek-
TOR, YXYAHIAIOIOHX H306pakeHEe. B HeRoTopEIX nadpoBrX dhoToaNNa-
PaTax IpH HAKATHH KAAPWIINH 3aTBOPA HATOAOBHHY NMPOHCXOANT cpala-
TLIBAHWE CHCTEM aBTOMATHRH, ABRTO(OKYC M CHCTEMA ONPeASACHHA IKC-
MO3NLME (PHKCHDYIOT NapaMeTPH CEEMKH H JKAYT NOAHOTO Ha’KaTH4.

BHAOHCKATEeADb — 3AEMEHT (poTOANNapaTa, IOKAIBIBAIOLIMEA
rpanHuus GyAyIero CHHMKA H B HEKOTOPHX CAydasX Pe3KOCTh H Napa-
MeTpEI CheMKH. ECAH B OOTHYECKYIO CXeMY BHAOMCRATeAd BXOAHT 3ep-
KaAo, DepeHaOpaBASIOINee CBETOBOH MOTOK OT 0OLEeRTHES B OKYAAD UAK
Ha MATOBOE CTEKAQ, TC TAKOH annapaT Ha3HBAETCA 3ePKAAIbHLIM. OCHOB-
HHM OTAWYHEM OT ADPYTHX THOOB (POTOANNAPATOB ABAAETCE MMEHHO
3epFKaARHas CHCTEMa, KOTCpas MO3BoASeT HCIIOAB3OBaTh CMeHHEIe 00h-
€KTHBEI. DACKTPOHHBIE BUAOMCKATEAN BHINOAHAIOTCA B BHAC K HA KO-
EpucTaaAAHMdYecKHX (LCD) uAM opraHHYeCcKHX CBETOAH-
oAHHX (OLED) amcnaeep. HMaoOGpaxeHue MOKET HAOAIOAATLCH
AnGO HEeMOCPeACTBEHHO (HAmpuMep, B KOMIAKTHHIX DH(ppOBHX $oTO-
anmaparax), An60 gepe3 OKyAAp (HanpHUMep, B BUASOKAMEpax).

HaufGoiee pacnpocTpaHeHHOH SBASETCA OgHOOOBEKMUBHAA 3ep-
KaAbnasa Kamepa, SLR-xamepa (single-lens reflex camerd), cieMa Koto-
poii paHa Ha pHc. 6.13. B npoiecce eGopa 06beKTa CHEMKH H HABEAE-
HHA pe3roCTH doTorpad HAGAIOAAET Yepel OKYATR BUAOMCKATEAN 8
peaibHOe H3o6paXKeHHe, BOCIPHHUMaeMOe OOBEKTHBOM KaMepH | H
NpoenHpPYeMOe 3epKaAoM 2 Ha MATOBOE CTEKAD 3.

CooTBeTcTBHe TpaHuUL, H306pasKeHHd, HADAIOAAEMOTD uepes BHAD-
HCKaTeAb, TOMY, YTO NROSTIMPYETCA Ha HACHKY HAM MAaTpHULly — HOoAe
3peHES BHAOHCKATEAR — ABAACTCA BASKHON XapaKTepPHCTHKOH
FKa9ecTBa 3epKAaAbHON KaMepH. ¥ XOPOIIHX KaMeD OHO COCTAaBAAET
90... 100 %. MeHBIIEE NOKA3ATEAHN 3aCTaBASIOT GoTOrpacda AeAaTE MEIC-
ACHHYIO [ONpaBKy, YUUTHBad, 4TO PearbHO CHATHE Kaap Gyaer He-
CROABKO GOABINE TOTO, YTO OH BUAMT B BUAOHCKaTeAe. [lenranpuima 7
(mMpupaloImad XapaKTepHEIE O4YeDTAHMA OGOABUIMHCTBY 3€pPKAALHELX
dhoToramMep) ofecneynBaeT NepeBOPOT R300PAKEHHA B €CTeCTBEHHOE
MMOAQIKEHHe, COOTBeTCTBYIOUIee TOMY, 4TC (poTorpad BHAMT HEBOODY-
FEeHHEM Tha3oM. [Toche ORKOHYAHMA HABOAKH IIPH HAKATHH Ha CIYCK
CTIeHAABHEIN MeXaHH3M yOHpaeT 3epKaro 2 K3 ONTHYeCKOro TpaKTa
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Puc. B.13. Cxema aspxaneHone uuhposoro coToannapaTsa:
1 — obbextue; 2 — aepkano; 3 — 3ateop; 4 — MaTpuys; 5 — mMaTtoeoe cTexno; 6§ —
IWH3a; 7 — neqTanpuasa; 8 — okynap

KaMEepHI, 3aTEOP 3 OTKPHIBAETCHA Ha BPEMA BEIACPIKKH, M H300pasKeHHe
OpoelHpYeTcs Ha MaTpULIy 4.
INMNpopgeccopH B IMQPOBRX KAMEPaX BRNOAHTIOT CAEAYIOMIEE
GYHEON:
m yhopaeaeHHe paGoTol 3aTBOpa;
® yhmpaBaeHHe 0OBeKTHBOM B aBTOMATHYECKOM H DYIHOM pe-
JKHMAaX CLEMKH;

BHIOOp GaraHca GEAOTO, H3MEDEHHE OCBEIEHHOCTH 0OBbEKTa;
= yInpaBAeHHe paGoToi BCIEBIIKY;

s YOpaBAGHHe OPeKeTHHIOM — BO3MOJKHOCTEIO CepHHHON
creMEH {00bITHO cepHAMH 10 3 AN 10 KaapOR);

® YOpaBAEHHE CTICHHAABHEIMH 3thdreKTaMH H3 HMEFOIHEerocst
Habopa (cenHs, YepHo-6eAas CHEMEa, YeTpaneHHe sdhderra
KpacHEIX TAa3 H Ap.);

n dopMHpOBaHNe W BHIAAYA HA AMCHAeill uH(pOPMAIE O BH-
OpaHHEHX pPe)XKHMaX CheMKH, HACTPOHKaX, caMoro misoldpa-
FKEHHA U T. A

IMponeccopn THGPOBHX KaMep BXOAAT B COCTAB MUKPOKOHTPOAAS-
pa (MCU}, coueTaromero Kak (hyHKIHE NPoLeccopa, Tak U mepHdepnii-
HHX YCTpoHcTE, copepxamero O3Y u I13Y.

KapTa maMfaTH — HOCHTeAL HHQOPMAIIHH, KOTOPHI obecmeun-
BACT AAHTEARHOE XpaHeHHe AAHHHX SOARmIOro o0meMa, B TOM UHCAS
n3obparkeani, DoAydaeMbex nudpopoit kamepoit. Hocureaem uedop-
ManuH B HHGPOBHIX KaMepaX OOLIYHO CAYKAT KAPTH (QASII-TAMATH,
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ABHHEIe N3 XKOTOPOM He HCYE3aIOT NTPK OTKAIOYEHHH NHTAHMNS, 8 MOTYT
GRITE CTEPTHI TOABKO CHEIHAABHEIM IAEKTPHIECKHM HMIYABCOM.

KOHCTPYRTHBHEIE penieHH HeKOTOPHX MOASAEH KaMep MO3BOASIOT
OAHOBPEMEHHO HCNOAB30BATE MHOTOKAADOBYIO H OAHOKAAPOBYI) TEX-
HOAOTHH 3KCITOHHPOBaHM.

K uMcAy BaXXHeMNMX XapakTepUCTHRK HUMpPOBEIX KaMep MOXXHO
OTHECTH CACAVIOLIME: pa3pellcHHe; MOAASPX KA uHTepdeiicos SCSI,
‘Wi-Fi, USB; o6beM HocHTeAs HHGOpMAIHH.

Lugpporasn Bugeoxamepa — 3TC YCTPOHCTBO AN MTOAYUEHHA OITHYE-
CKNX OGpa3cB CHHMAEMEIX ODLEKTOB HAa CBETOYYRCTEATEABHOM 3Ae-
MeHTe (MaTpuIle), NpUCTCCOBACHHOS AAS 3aIIHCH ABMKYIIMXCA H300pa-
xeuuil. OGHYHO OHA OCHAINASTCA MHUKPOIOHOM AAS NMAPAAACABHOMH
3aMHCH 3ByKa. [IpHHIND AefICTBHSA ¥ KOHCTPYKTUBHEIE pelneHus 1ug-
poBoil BUASOKAMEpPH MAaAO OTAMYAKITCA OT doToKaMepnl. Ludpopne
BHASOKAMepE! COBMemaoT B cebe dyHKIpM ¢oToKaMep, CKAHePOB U
MP3, a oBopyAoBsaHHEe HHTepdeiicoM Blutooth MOTYT COGAHHSATRECS C
Internet Kax yepes MOOHARHAEIA TeaediOH, TAK M N0 HA3eMHON AMHHMH
CBA3H, ofecmeTnBasl AOCTYII K SAKTPOHHOH nouTe,

BrICOKMM Ka4ecTBOM OTAHYalOTCA IH¢poBhle KaMepu Canon,
Olympus, Nikon, Sony. Heaoporocrosapge Moaear IpousBoaar Casio,
Fuji 1 Minolta.

Web-KAMEPbI

Web-xamepa npeaAcTapageT coboit [HpPOBOE YCTPOHCTEO, IPOH3BO-
AfLIEE BAACOCLEMKY, OLH(POBKY, CRaTHE W TepeAady I0 KOMIEIOTED-
HOH CeTH BHAEOH300PasKeHUA.

Hudopmanuda ¢ Web-xaMepe Kak HOBOM nepHdgepUilHOM YCTPoi-
cree [1K noserAack B eTaTH B 1992 r. B Hacroanee BpeMsa OHH CTaAH
BIOAHE INTATHEIMH TEXHHYCCKHMH CPEACTBAaMI HHPOPMAllHOHHO-KOM-
MYHHUKAAOHHEX TEXHOAOTHIAL

TummaHaa Web-KaMepa copep:RuT (pHc. 6.14): oOBeKTHE, ONTHYIE-
CKH (puALTR, POTOYYBCTBHTEABHYI) MaTPHITY, CXeMy nHdpoeoi o6pa-
G0TRH H300paKeHHs, CXeMy KOMNpecCHH H300paxeHHsa H Web-cepBep
AN TOAKAIOUEHHA K ceTH. KaKaan cerepasm Web-gxamepa MMeeT CBOR
cOOCTBEHEHI IP-appec, BEMHCANTEARHEIE (DVHKITHH H BECTPOEHHOE NTPo-
rpaMMHOe obecIeueHHe, YTO TO3BOASET eif (PyHKIIMOHUPOBAThL KAk Web-
cepeep, FTP-cepBep, FTP-kAleHT H KAHEHT e-mail. Hanboaee coBpeMeH-
HHIE CETERRI@ BHAROKAMEDE! BRAIOYAIOT A MHOTO ADYTHX IDHBACKATEABHEIY
QYHELHHA, TaFKWX KaK ASTEETOD ABHZREHHS, BXOA-BHIXOA TPCBOTH M IIOA-
AeprrFa e-mail. HexoTopele MOASAK XKaMep UMEHOT NOBOPOTHEIE YCTPOH-
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Cxema nagpposok
ofipaBoriu acSpaxenns Kapra Fl;sh-mam
N

m ~ [Iponeccop c‘:’pﬁp
\‘.
{ ~
CxeMa KoMOpeccH Muxpocxema
n3o6paKenns DRM

Puc. 6.14. OcHoBHble Gnoku Web-kamepbit

CTEa M MOTYT BHIIIOAHSATEL KDYTOBOe BIAeOHabAIOACHUe, a TAKOKe HMeIOT
BAPHO(PORAALHEIN OOBEXTHE, KOTOPEIM MOXHO YIIPABAATE IO CETH,

Mpunnun paborel Web-kamepH aHaaoruueH A0O0# nudpoBOii Ka-
Mepe,

H3C(CCD)- nan KMOM(CMOS)-mampuya — OCHOBHOHA 3AEMEHT
‘Web-kamep.

Anaroro-yugposoli npecbpazopamern (AlJl1) — TarKe obf3aTeAD-
HEIE KOMIOHeHT Web-KaMeprl, OCHOBHOe Ha3sHaveHUe KOTOpOrQ —
npeoOpa30BHBATH AHAAOTOBLHIE CHIHAABL MATPHIIH, T. €. HANPAREHHE B
apoBoi KOA

Cxema XoMnpeccull gaRHBIX H TIOATOTOBKH K IEpPEAdde B HYRHOM
dopmMaTe SEASETCH BaKHEIM SAeMeHTOM KaMepH. B Web-kaMepax BH-
ACOAGHHEIE TIEpeAaIoTca B KoMmneiorep o USB-maTepdeiicy, T.€. 3a-
KAIOYMTEALHOM cXeMOl KaMepH AOAXeH O6HTE KOHTpoAsep USB-uHTED-
theiica. YauTHBaA HUIKYIO IPOTYCKHYIO cioco6HocTsE USB-nmuH (Bee-
ro 12 Momy/c, 13 RoToprx Web-kaMepa HCTIOAB3YET He Goaee 8 Mbnr/c),
AAHHEIEe HeoBXOAMMO CKMMATh NepeA HenocpeACTReHHOH mepeaadei b
KOMOBIOTep. OMeBHAHOCTE 3TOTO CAGAYET H3 CAeAYVIOmere pacuera. [1pn
paspeleH#d Kaapa 320 x 240 murceAOB M rAyOMHe 1BeTa 24 GHT pa3-
Mep Kaapa B HeCKATOM BHAE OYAeT cocTaBARTh 1,76 MOuT. [Npu mupu-
He MOAOCH npomyckaHus USB-kaHara 8 MOGHMT/C B HeC)KATOM BHAS
MOKHO DEPEAABATE KAAPH CO CKOPOCTBIO He 0oAee 4,5 Kaapos /c. Oara-
KO AASL MOAYYEHHUY KaYecTBEHHOIO BHACO HeoOXoAHMMAa CKOPOCTE Mepe-
AaH 24 xappos/c m Goaee, TarkuM obpaszoM, He3 anmapaTHOr) CXATHA
mepeaapaeMoll HHGQOpMaNUH QYHKIHOHHPOBaHHE KaMepH GHAO OHI
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HeBO3MOXHO. ITosToMy AroGoif KOHTPOAAED KaMepH AOAKeH ofecre-
YHBATE HEOOXOAMMYIO KOMIPECCHIO AAHHEIX AAS ITlepeaadH Hx no USB-
uHTepheiicy, CobcTBeHHO KOMIPECCHS — 3TO M €CTh OCHOBHOE Ha3Ha-
yenne USB-xoHTpoArepa, OGecnieqnBas HeOGXOAMMYIO KOMIIPECCHIO B
PeaARHOM BpeMeHH, KOHTPOAAED, KaK MPABHAC, I03BOAAET NNEPEeAABATh
BHAEOTIOTOK CO CKOpoCThiO 10... 15 Rappos /c npu paspemennH 640 x 480
H €0 CKOPOCTEIO 30 XaApoB /¢ npH paapemenyn J20 % 240 g MeHBIIEM,

Aemexmop gBuXeRus — 5T0 HPOrpaMMHEIH MOAYAE AASL OOHapy»Ke-
HHA NepeMeIAIoNIHXCS B HoAe 3penns Web-Kameph 00beKTOB. AETek-
TOp onpeaeAseT rabapHUTHEE pasMephl COBEKTa H CKOPOCTb €T0 ABHXKe-
uHa. Ero MoKHO HACTPOWTE Ha O0HAPY?ReHHE NepeMelleHns 0GBeKTOB
C NpeAeARHON MHMHHMHIANMHEeN AOKHHX Cpa0aTHBaHHNA H 38A8ThH THO-
Ky AOTHKY 00paGoTKH TpeBoT (TPeBOXHAA SalHCh, HHTErPAlHs C APY-
THM OXpaHHHM 00OPYAOBAHUEM).

IMepegaue ayguocurHaAd o ceTH B GOABIIMHCTBE CAYYAeB OCYIIecT-
BAAETCA 34 ¢YeT HAAMYUA B KaMepe ayAHOKaHaAd HAH BCTPOSHHOTO MH-
KpodoHa, @ TP OTCYTCTBHH aYAMOKAHAAA — HOAKAIOUCHHeM K Web-
KaMepe AOTTOAHHTRABHOTO ayAHOMOAYAS.

Sauuma napoAeM CAYUT AASL OTPAHWYEHHA MPAB AOCTYIa K Web-
KaMmepe, [To yMoaAuaHHIO BHAcOH3OOpayKeHHE C KaMephl MOKHO Hpo-
CMaTPHBATE C AKOOOT0 CETEeROro KOMIBIOTEpPa, Ha KOTOPOM YCTAHOBAEH
CTaHAApPTHHI Web-6payaep, HanpumMep Internet Explorer nan Netscape
Navigator. OAHaKO MOKHO OTPAHHYHTE YHCAOC AL ¢ IPAaBAMH AOCTYIIA
K Web-KaMepe, BECAS IAPOAL Ha YPOBHE HOAB3OBaTeAd, Muorne Web-
KaMephl NOAAEPRHBAIOT MHOTOYPORHEBYIO 3AllIHTY [IAPOAEM AAS pas3-
TPAHUYMEHKA IPAB ACCTYIA M AAMUHHCTPHPOBAHUsA.,

B 3apHCHUMOCTH OT (PYHRUHE, KOTOPHE BO3AAraloTca Ha Web-KaMepy,
BO3MOJXHE pa’AHMYHBE BAPHAHTH €€ MOAKAICYEHHS.

YTo6E NOARAIOUHTE Web-KaMepy 00 AOKAALHOH CeTH Ard HaOAFOALS-
HH{ B DOMCIISHEH (pHC. 6.15, a) HeoOXOARMEL CASAYIOINHIE KOMIIOHEH-
THI: KOMIEKSTED, CBHTYEp, ceTePad KaMepa M AOKaAbHas ceTh Ethernet,
CBUTYEp NO3ABOASIET PASAMIHHM YCTPOHCTBAM H3 COTH OOILIATEC HEMO-
CPEACTBEHHO APYT € ADYTOM H AQeT BO3MOIKHOCTD YCTPOHCTEAM U3 AO-
¥aALHOH CETH HMETh 0TAeAbHEe IP-agapeca. BosMOXKHEL BapHaHTE Oec-
TNPOBOAHOTC NCAKAICYEHHA Web-KaMepHl,

Ard moaraoueHHs Web-rRaMmepur K ceTH HuTepHer Tpebylorca
YCTpoilcTRA: IIHPCKONOACCHEL MOAEM, IIMPOKOIOAOCHEIH MAPDIPYTH-
3a8TOP, KOTOPHIH enle MOXeT HashBaThed HTepHeT-MAI030M, H CBUT-
yep (puc. 6.15, 6}. lLImpoKoNnoAOCHEH MADIIPYTHIATOP HOIBOASET IIOAL-
30BaTeAAM AOKAABHOH CeTH COBMECTHO HCIIOAL3OBATH €AMHCTBEHHOE
noapkaoucHue K UHTepEETY. OH TaKKE CAYRHT KAk HHTepdelc MeKAY
HaTepHeTOM, NpOBaiiAepOM 1 AOKAARHOI CeThI0. BOABIIMHCTBO MMPO-
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Puc. 6.15. BapuanTtel nogknioyerus Web-kamepsi:

8 — N0 noKansHoOW CeTH ANA HabNoAeHA B NOMELeHWW; 6 — K ceTu VIHTepHeT; 8 —
B cucTeme GeaonacHocTv obbexTa
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KOIMOAOCHBIX MapIIPYTH3ATOPOB UMEET BCTPOCHHYIO (DYHKIHIO CBHTIC-
Pa, TakHMM o5pazoM, OTAGAEHGE 000PYAOBaHHE He TpebyeTcd.

IpH NOCTPOEHUH CHCTEMHEL 6e30MaCHOCTH NPEATIPHATHS C IOMOIILIO
Web-xamep (puc. 6.15, B) BO3MOKHO 00eCIIeYHTE PENIEHEE CAEAYIOMIHX
3apav:

w IOAyIeHHe cAYKOoH oxpaHml vHdopManuu oT Web-kaMep
Jepe3 MOHHTOP B TedeHHe pafodero AHd;

m OTAdAGHHOe HabAlOAeHHMe B HOYHOR BPEMd, BHIXOAHEIE H
NpaspAHHYHHE AHM Ha IYHKTE LEHTPAABHOrO HaOAIOASHWS,
OBCAYIKHEBaIONEM HECKOABKO Oprafu3aii;

m B cAydae TPeBOTH PYKOBOAHTEAD CAYRKOE 6e30IMacHOCTH MO-
JKEeT pacCcMOTpPeTh N30DpaskeHHd Ha caMOM OAM3KOM K HEMY
KOMITBIOTEPE MAH YAAAEHHO ueped nopxkaouenHe K Herep-
HeTy.

H306paKeHHsA MOTYT XPaHHTECS B KOMILIOTepe Ha IMPeATIpHATHH
HAM Ha CepBepe MOCTABUIMKA MATEpPHET-CEpBHCA (IpoBaiiaepa). Web-
KaMepbl MOTYT TAaKJKe MOCHIAATE H300paskeHHd aBTOMATHYeCKH TAABHO-
My KOMIBIOTEDY, HAH FAGBHEIH KOMITLIOTEP CAM MOKET OTHCKHBATE H30-
OpaxkeHHs ¢ KaMep. OOBYHO HCICALIYIOT CHEIHAALHOE IIPOrPAMMHEOE
obecnedeHre, paspaboTaHHOE AASL ceTeBEIX Kamep. [TporpamMma MoxkeT
OTOOPAKATE KAPTHHKY B PEAALHOM BPeMeHH HAK PaloTaTh ¢ ApXMBAMH.

Web-kaMepel HaXoAAT Bce Goaee 1MHpOKoe nMpuMeHenue. Vix mc-
TICALIYIOT IPH DOCTPOSHUH BUACOCHCTEM AAA OXPAHEBL KAK TEPPHTOPH-
4ABHC GOABIIMX, TAK M MAABIX 00BbeKTOB. OcoGeHHD HesaMeHHMBL OHH
TIPH KOHTPOAE H MOHHTOPHHTE YAAASHHEIX TOYEK, TAe CYIeCTBYET He-
O0X0AHMOCTE IPUMeHeHUA HeobDCAYKHBaeMOro 0500PYAOBaHHS.

Web-gaMepa HCHOAR3YeTCd B OH3Hece, MeHeAXKMeHTe, o0pa3oBa-
TeARHOH ASATEABHOCTH, 00ecIeYnBas OPraHN3alHI0 BHPTYAARHOMN BHI-
CTAaPKH Ha CaliTe KOMNaHWU, NMPOBEAEHHE BHALO-KOHGepeHIMR 1au
AMCTAHITHOHHOTO 00y9eHHS, BH3yaAnlanHio c0menna no Hereprery.

HauGoaee m3pecTHEIE B POCCHH NIpPOH3BOAMTEAM Web-KaMep —
Logitech, Microsoft, Creative, Teac , Silver Line, Philips.

m OVrNTANSEPDI

1 NEKTPOHHLIE MNAHLIETDI

Aurumailaep (Digitezer}, man rpadudecxuii nAagHiem, — yCTPOHCTBO
AAS OGP POBKH rpaduuecKHX A305pasReHHH, MO3B0ARIOII e IIpeolpa-
30BEIBATh B BEKTOPHEIN opMaT H3oOpakeHNe, HOAYICHHOE B PE3yAL-
TaTe ABHJKEHUA PYKH ollepaTopa.
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Apruraiisepsl HCOCAB3VIOTCA B CHCTEMax aBTOMATH3MPOBAHHOTO
npoexkTHpoBaaus (CAITP) aaa BBOAA B KOMOLIOTEp rpadiH4eckol UH-
jpopManuH B BHAE depTeReH M PHCYHKOB: IPOSKTHPOBIIUK BOAWT
OepoM-KypCopoM IO NAAHINeTY, a HiobpaXenue GUKCHPYETCT B BHAS
rpathudeckoro gaiaa.

AMriraiisep COCTOMT H3 ABYX SAEMEHTOB: OCHOBaHH4 (OAaHIme-
Ta) H YCTPOHCTBA YKa3aHHA, NepeMeNaeMoro 0o DOBEPXHO-
CTH OCHOBaHMs, Kypcopa (pHc. 6.16, a) HAHM nepa, HaskIBAeMOTO TaKKe
cruac (puc. 6.16, &), [Npy HKATHH Ha KHOMKY Kypcopa BAH mepa ero
TIOAOZKEeHHEe HA MOBEPXHOCTH NAAHIIETA (PHKCHPYETCS H KOOPAMHATH
ePEeAAOTCA B KOMITEIOTEP.

[ IpHHOMT AEHCTBHS ANTHTaf3epa OCHOBAH Ha perucTpaniHi MecTomo-
ACKEHMS Kypropa € IOMOILLK) BCTPOSHHOM B MAAHIIET CETKH, COCTOS-
e M3 NeSATHED IPCBOAHHKOB C IIAroM MEJKAY COCEAHMMH ITPOBOAHH-
KaMH ot 3 A0 6 M. MexaruaM peracrpanuu obecnieaHBaeT OAYYeHAS
BBICOKOTO pa3peileHnd AHTMTai3epa, ONPEASAREMOro MIaroM CIMTHBA-
HHBA MEGOPMAIIH, AOCTHTaoITHM A0 100 AMEME HA MUAAMMET].

AHrATal3€epEl ICAPAZAEASIOTCS Ha SASKTPOCTATHIECKHE H 3ASKTPO-
MATHHTHHE B 3aBHCHMOCTH OT MEXaHH3Ma ONIPEASASHHAA MECTOTIOAQKE-
HHA YCTPOUCTBA YRA3aHHA.

B 3AeKTpOCTAaTHYeCKHX AUrHTalisepax perHCTPHPYETCA AQ-
KAABHOS H3MEHCHHE 3ACKTPOCTATHYECKOTO NMOTEHIHAA4 CEeTKH IOA

KyPCOPOM.

Puc. 6.16. Awrutansep:
8 — C KypcopoM; § — ¢ Nepom
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B 3AeKTPOMArHHTHHR X AWUTHTal3epax Kypcop SIBAAETCH MC-
TOYHUKOM H3AYYEHHA SAEKTPOMATHMTHOTO CHMTHAA8, BOCTIPHHHMAaeMO-
Lo CEeTKOH, YTO AeAaeT AMrUTalisepH 3TOr0 THIA YYBCTBUMTEALHKIMHM K
TOMeXaM, CO3A8BaeMEIM BHEIIHUMH HCTOUHHEAMM, HalIlpUME]D MOHHTO-
pami.

[padHYecKre NAGHIIETH AHTHTAHZEPOB BHIIOAHAIOTCH Ha TBEPAOH
(DAaHWIeTHEIe AMTHTAlZepH) M rHGKON ocHOBax (rMOKHe AMTHTaiize-
pPH}. AMruTaizeps Ha rHOKOH OCHOBE HMEIOT MeHBIOYIO Maccy, Goaee
KOMIIaKTHH, VACOHH IPH TPAHCIIOPTHPOBKE U GoAee AclieBEIe,

PazMeprl pabodyero moas naaHmeTos ot Ad Ao AQ. TouHocTE cyuie-
CTBYHIIMX NMAAHIIETOB KoAeGAeTca B mpeaeaax ot (3,005 a0 0,03 aroiiMa.
B cpeaHeM TOYHOCTE SASKTPOMArHUTHHIX AMIUTAN3EpoB BHIIE, JeM
AERTPOCTATHYECKUX.

YempolicmBd yXa3dnuA B AUTHTal3epax BLRIIOAHAIOTCA B BHAe Kyp-
COpa KAH TIepa.

fTepo npepcraBager cof0H YKa3Ky, CHAOREHHYIO OAHOU, ABYMS
HAH TpeMs KHouKaMu. CYILeCTEYIOT NEphs, CNPSASAHIONTHE YCHARE, C
KOTOPLEIM HAKOHEUHHK Tlepa NPHAMMAaeTCd K DAAHINETY, U HMEIOUIHNe
256 rpapanui CTEODeHW HaXHMa, 9T0 OCODSHHO YAODHO AASL BRITIOAHE-
HHUA XyAOKeCTBeHHHX pabor. OT cTeneHM HAKMMAa 3aBHCUT TOAIIHHA
AHHHH, GBET B MIAAHTPE H IO OTTEHOK. AAf peasn3aniii XyAOKeCTBeH-
HEIX BO3MOMHOCTell HeoOXOAUMO IOpPOrpaMMHOe obecliedcHHEe THHA
Adobe Photoshop, Aldus PhotoStyler, Fauve Matiss, Fractal Design
Painter, Autodesk Animator Pro, CorelDRAW u Ap. AMIHTaNH3€PH C Ne-
PEAMHA HCIICAR3YIOT IPEHMYILIECTBEHHO AAM BRITIOAHEHHA XYAOKECTBEH-
HEIX rpadhHYeCKHX paboT.

KypcopH DIOpMMeHAIOTCA B OCHOBHOM TNPOEKTHPOBIIUKAMU B
CATTP. OHH BHNOAHAIOTCE 4-, 8-, 12-, 16-KHOmOYHEIMH, OCHYHO MC-
MOAB3YIOTCS OT ABYX AO HeTHpEX KHOTIOK, OCTAABHEE IPOTPAMMHPYIOT-
C4 B IPCTPaMMax-NPHAOKEHHAX, HanpuMep B Autocad.,

Kax xypcophl, Tak M ITephbs OLIBAFOT C IIPOBOAOM H GeCTPOBOAHBIMH.
AAd TTOAKAIOUEHHA MAGHIIETa OOHYHO HCMOABIYETCH MOCACAOBATEAR-
HEIH TOpT.

ApaHBepH AMIHTal3epOB MOTYT pafoTaThk Tpems crecobaMH: aMy-
AMDY$S MEIIIE, T.€. pa6oTad B pe’XuMe OTHOCHTEABHOIO 33AaHHA KOOp-
AHHAT; KaK CTaHAAPTHRIN Apafipep naaHmeTa AD] He3aBHCHMO OT TOTO,
KaKOe YCTPONUCTBO ABAASTCHA CUCTEMHEIM; KaK Apaiteep WinTab.

Ans yerpoHcTE pYROIIMCHGTO BBOAA HHEOPMAIHNH XapaKTePHa TaKas
e cxeMa paGoTBl, TOABKO BBEAEHHEIE OOpa3snl OYKB AOMOAHHMTEALHO
npeobpazyoTed B SYKBE NPH MMOMOITH CIeLHAALHOH ITpOrpaMMH. pac-
TNIO3HABAHNA, 4 pasMep MAOIIAAKH AAS BBOAZ MEHBIIE, YCTPOHCTBa Ne-
PBeBOTO BBOAA HHGBOPMALHMH Yallle NCIOALIYIOTCA B CBEPXMHHHATIOP-

239



HuX KoMubioTepax PDA (Personal Digital Assistant) uau HPC {(Handheld
PC), B KOTOPHX HET NNOAHOL@HHOH KAABHATYPHL.

IpaduyecKie NAQHIMIETH (AWTHTAH3EDH) NPOHIBOAAT KOMOaHHHA
CalComp, Mutoh, Wacom u Ap. [TpH3HaHHEIM AHASPOM OO NPOAQKAM
AHWTHTal3epoB Ha POCCUHCKOM pHHEKE gpAadeTcd (hrpMa Wacom.

Kopeiickas KOMITIAaHHUA BBITYCTHAQ SAGKTPOHHEIE ITAAHIIET, Ha KOTO-
POM MOKHO OT PYKHM OHCAThL TeKCT. TaKoe yCTPOoHCTBO ¢ rafapHTHEHMH
pasmepaMH He GoAee oOHYHOrO GAOKHOTA YAOGHO CTYA€HTaM, KypHa-
AMCTaM H ADYTHM AIOARM, IPHMBHEITHM NOAB3OBATECH ABTOPYIROH. BBoa,
HHGOPMaLHH OCYIIECTBASIETCS CHEIHAABHHM CTHAycOM. [Ipu 3TOM
KoMOaHusa ofellaeT, UTC SAeKTPOHHHI [IAAHIIET CNocoGeH pacnosHa-
BaTh HOYEPK HACTOABRC GHICTPC, YTO TIOAB3OBATEADL HE 3JaMETHT pPajHH-
OH! [0 CPABHEHHIO ¢ THCEMOM B OGEIMHOMN TeTpaAl.

:iyAl CEHCOPHBIE YCTPOVICTBA BBOJA

CercopHoe ycmpotlicmeo BBOGa OCHOBAHO Ha BBEASHHH HHGOpMa-
nuH B ITK NIpH OPUKOCHOBEHHH K SKPAaHY.

TlepBoe cencopHOe YCTpOHCTBO EROAA OBAO co3paHO B 1970 I
ASKOPAR XepCT, MpeNoAaBaTeAL YHHBEPCHATETA MTaTa KeHTyKKM, co3-
AAA YCTPOMICTEC CEHCOPHOTO BBOAQ, OCHOBAHHOE Ha PE3HCTHBHOM
TPUHLHIIE CNPEASACHHA KOOPAHHAT, KOTOpoe GHAO, CKOpee, AMTHTAMN-
3ePOM M ECIOAB3OBAAOCE AASL 8BTOMATHIAIIHHA CUMTHIBAHHSA AGHHHX C
AeHT camonucues. B 18983 r. enepstie ITK HP-150, BnymmeHHE A KOMIA-
Hueil Hewlett-Packard, 6uia ocHanmeH ceHCOPHEIM 3KPAHOM, PeaArIyIo-
M WHDPAKPACHYIC CEHCOPHYIO TEXHOAOTHIO.

CospeMeHHEIe CEHCOPHEE YCTPOHCTBa TPeACTABASIOT cO00H ce H-
COpPHEBIE€ 3KPAHH M CEHCOPHHE MOHHTOPH. CeHCOpHEIE
MOHHTODH COAEPKAT CEeHCODHHIE 3KpaH, YCTAHCBASHHHIH Ha CTEKAe
3KpaHa AMCIAES,

OCHOBHEIMH KOMIIOHEHTAMH CeHCOPHOTO 3KpaHa ABASIOTCA:

8 CEHCOPHAd IHaHeAb, BHIOOAHAIMaA PyHKUHMIO AATIHEE, Te-
HEePHPYIOLLEro CHTHAAH, YKa3hBAKUHe, K KaKOMY YYacTKy
MPOH3BEAEHO TPHKOCHOBEHHE;

» KOHTPOAAEP, o0padaTHBAIOIIHA CHIHAAL AQTYAKA H TpaHC-
AHPYIOUIHE MX B AaHHEE, KOTOpPHEe NepeAaloTcea B mpolec-
cop IIK gepes urTepdedicw RS232 nau USB,;

s IpOrpaMMHBIA Apalpep, oGecneynpaionpit HETepdeic ¢
ollepallnoHHON cucTeMoi TTK.

B sTHx yCTROMCTBAX HCIOABIYIOTCH JeTHpe 6a308Ee CCHCOPHHE TeX-
HOAOTHH — Pe3HCTHBHAA, EMKOCTHaA, aKyCTHYeCKas 1 MH(pakpacHas.
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' Pe3ucmuBHAsA MeXHOAOruA iBAsieTcs: HauboAaee pacnpoCcTpaHeHHOMH,
INpuHnun paGoThel 3THX 3KPaHOB OCHOBHIBAETCS Ha M3MEpeHHH JAeK-
TPUYECKOTO CONPOTHBACHMSA YacTH CHCTEMBI B MOMEHT NPHKOCHOBe-
HHs, BEIIOAHEHHEIH B COOTBETCTBHH C reOMeTpHeil MOHHTOpA, pes3H-
CTHBHBIHM 3KPaH COCTOMUT U3 CTEKASTHHOH ITaHeAH, IOKPLITOH CAOEM IIAd-
CTHKa, KaK IIOKa3aHo Ha puc. 6.17. [TpocTpaHCTBO MEXAY CTEKAOM H
TIAACTHKOM pa3jpeAeHO MUKPOU30ATOPaMH, KOTOpPEIe DPABHOMEPHO pac-
IpeAeAeHHI 110 aKTUBHON 06AaCTH 3KpaHa M HapeXHO H30AMPYIOT Npo-
BOASIIIHE IOBEPXHOCTH. [TpH AerKoM NPHKOCHOBEHHH IOBEPXHOCTH CO-
npukacawTcs, KOHTpoAAep perucTpupyeT H3MeHeHHe CONTPOTHBACHMS,
npeoGpa3yeT ero B KOOpAMHATH NPUKOCHOBeHH (X 1 Y) M mepepaeT ux
Ha CUCTeMHYIO IIHHY. KOTAa KOHTPOAAED OJKHMAQET Ha)kKaTHs, Pe3UCTHB-
HOE MOKPHITHE CEHCOPHOro 3KpaHa HaXOAMTCA MOA HanpsokeHHueM 5 B,
a MOAAOXKKA 3a3€MAEHA, 3a CYeT MHUKPOH3OAATOPOB MEXAY 3THMH IIO-
BEPXHOCTSIMH COXPaHAeTCA BHICOKOE CONpPOTHBAeHHe, Korpa HUYTO He
KacaeTcs CEHCOPHOro 3KpaHa, HalpsKeHHe Ha IOAAOKKe PAaBHO HYAIO.
YpoBeHb HaNpsKeHHS IOAAOKKH TIOCTOSIHHO TIpeo6Gpa3oBHIBETCA
aHanaoropo-uugposeiM npeobpasoBarereM (ALIIT) ¥ oTcaexuBaeTcs
MMKpPONPOLeCCOPOM KOHTPOAAEPpaA.

Hngppaxpacras mexHororus OCHOBaHA Ha IepeKphIBAHNH HH(paxpac-
HOrO U3AYYEeHHS B MOMEHT KacaHHs CeHCOPHOro akpaHa. MH@paKpacHuI#H
CEHCOPHBIA 3KpaH COAEPKHT C OAHOH CTOPOHBI PSAA MCTOYHHKOB MH(pa-
KpacCHOTO M3AYyYeHHsI B BUAE CBETOAHMOAOB, a C NPOTHBONOAOXKHON —
doTonpueMHUKH H3AydYeHHUd. [IpH KacaHMM NMPOMCXOAWT NepeKphIBa-
HHE Ay4a CBeTa, 3TO IPUBOAHUT K H3MEeHEHHIO CHIHaAd C COOTBETCTBYIO-
X GoTONPHEMHHKOB, YTO HCITOAB3YETCS AASI OTIPEACACHH S KOOPAMHAT
TOYKH KacaHusa. MH(ppakpacHble CeHCOPHBIe 3KPAHBI ABASIOTCS CaMBI-
MH AODOTOCTOSIIMMH, OAHAKO MMEIOT PAA NPHHIMIIHAABHEIX [IPeHMy-

SalWTHRINA CAOM.

IMpoBopAwMiz cAOR

T —MBHKpPOH30ASTOP

Pwuc. 6.17. YcTporcTBo pe3MCcCTMBHONO CEHCOPHOro 3KpaHa
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mecTB. Bo-nepBeiX, TAaKKAE YKPAHBI aGCOAIOTHO DPO3PAYHH H NpomycKa-
0T 100% creta. Bo-BTOpPHX, OHUM UMEOT NPAKTHYECKH HeOrpaHUYeH-
HEI pecypc paGoTh. Bee 3TH mpeMMyNecTBa CBASAHH C TeM, UTO
UHppaKpacHBIi CEHCOPHEI 3KpaH ABAAETCA YHCTO ONITHYECKOH cHeTe-
MOH U He HMEeeT ABIJKYIMXCA H3HANINBAEMEIX 3AeMEHTOB. JTH 5KPAaHH
BRIASDIKHBAIOT CYyDOBRIE YCAOBHS SKCHAYATALHM: BAHAAAD- H H3HOCO-
YCTONYHBEL, HACT PAHBAIOTCA HA M3MeHeHHEe YCAOBMA OCBEIleHHA, BKAIO-
Yyag IPAMOIl COAHEYHEIN CBeT.

Emxocinian ceHCOPHOR MEXHOACTUA NMPEAYCMATPHBACT HAAUUME Ha
CTeKAAHHOH NaHeAH OAHODOAHOIO NPOBOASHIETO CAOA. OAEKTPOAH,
pACoAOKeHHEIE BOKDYT KpaeB IaHeAH, pABHOMEDHO paclpeASAdIoT
HH3KOe HANPAKEHHE MO NPOBOAAIEMY CACIO, CO3AABAA OAHODPOAHCE
3AeKTpHYecKoe ToAe. [IpHEOoCHOREHUE K 3KPAHY «IIPUTATHBAET» TOK H3
YTAOB 3KpaHa. KOHTpoAreD HIMepAeT H3MEHEHNE 3IACKTPHYECKOTo TOKa
B YTAAX H BHYHCASET MEeCTCIOAOXEeHHe IPHKOCHOBeHKs. IIpospadHoe
SalliHTHOE MOKPHTHE AGAAET AATYMK CTORKIM K TPeHHIO U 3aTHPAHMHIO,
Ha pafoTy eMKOCTHOrO 3KpaHa He BAMSET TCTapaHue Ha NNOBEPXHOCTh
I'PA3YK, ODHAY, XMAKOCTH, KOHASHCATA. IKPaH pearspyeT TOALKO HA NpH-
KOCHOBEHKE 3AEKTPOIIPOBOALINErO NaAblla MAM METaAAMYECKOro yxa-
3aTeAd.

Acoustic Puise Recognition (APR) coBMemiaeT B ceSe Ay4liHe XapakK-
TePHUCTHKH AaKyCTMYECKOR H De3HCTHBHON TEXHOAOTHH. TeXHOAOrHS
APR pafioTaeTr N0 NpHHLUMNY PpacHo3HABAHHA 3BYKa B MOMEHT KacaHNd
3KpaHa B cIpeAeAeHHON TouKe. CeHCOp reHepHPYeT YHHKAARHHIN 3BYK
B AIOGOH TOYKe 9KpaHa. YeTHpe AATINKA, 3aKPeNAEHHBE IO KpasM CeH-
COPHEIX 3KPaHOB, IPHHUMAIOT CUrHAA ceHCopa. 3BYK ouuGpoRHIBaeT-
CAl, 38TeM NEepPeAaeTCH KOHTPOAARPOM H CPABHHBAETCH CO CITHCKOM pa-
Hee 3aNHCAHHEIN CHTHAACE AAM KaXKAON TOYKM 3KpaHAa. Kypcop Mruo-
BEHHO [epeMeIlaeTcs B TOYKY, COOTBETCTBYIONIYIC MecTy KacaHusa, APR
MTHOPHPYET 3BYKHM OKpPY/RAlolIeH CPEABl H AloOHe BHEIIHHEe 3BYKH,
©CAH OHH He BXOASAT B paHee coXpaHeHHHI crmcok. APR-3kpaHm xa-
PaAKTEePH3YET OTAMYHOE KA4YeCTBC M300pDaKeHHH, H3IHOCOCTOMKOCTS,
cTabuALHAA paboTa, BO3MOKHOCTE PAaGOTH OT NMPHKOCHOBEHHA PYKH,
4 TAK€e PyKH B [IepYarKe, KPEAMTHOH KAPTH! A T. A, DKPaH YCTOHIHE K
3arpA3HeHHAM Ha JKMpOBOH M BOAHCH ocHOBaX; oOA3AAET IEIAe- 1 BOAO-
OTTAAKHBAIOHIMMK CROHCTBAMH; MIPH BOSHUKHOBEHWH LAPANNH Ha I10-
BEPXHOCTH CTeKAA IPOAOAKAaET CTabHARHO paGoTarTs.

O6AacCTL IPHMEHEeHHA CEHCOPHRIX TEXHOAOTHI AAS YCTPOMCTB BROAA
rH(popMauuH Bee Goace H GoAee pacCHIMPAETCHA, HAIPHMEDP DKPaHEI B
COTOBHX TeaedpoHAX, KOMMYHHKATOpax, cMapTgonax, KITK, uadgwopua-
OPEOHHO-CIPABOYHEX CHCTeMaxX., CeHCOpHLIA MHTEpPQEC B CUAY CBOel
BAHAAACYCTOHYHBOCTH OPUMeHAeTCA B KHOCKAX, HIPOBHIX ABTOMATaX.
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B MepnniuHCKOM OOODYAOBAHIH CEHCOPHEIE 3KDAHM HE HMEHOT AHAAO-
ros. B GaHEKOBCXOM CeKTope HCOOARIOBaHHe CeHCOPHEIX MOHMTOPOB Ha
paGoueM MeCTe ONepaTOpa CYILEeCTBEHHO YIPOIMAeT B3aHMOACHCTENE
OIIEPaTOPa CO CAOKHOH DporpaMMHOL Cpepoii.

10.
11

Noo A~

KOHTPONbHLIE BONPOCHI

Ha kaxux nprHUMnax 4eicTenA patoTanT n3eecTHee TNk Knaswra-
vp?

Kakue OCHOBHbIE SNEMEHTE BXOOAT B KOHCTPYKUMWIO ONTHUKO-Mexa-
HAYECKON MBILLW?

Kakue ¢oToaaT4imi NPUMEHAIOTCA B CkaHepax?

Kak npomcxoaMT CKaHUPORaHWE C NOMOLLLID NNAHLWETHOro CKaHe-
pa?

OnuwKTe MexaHu3m ckaHKMpoBaHuA GapadaHHbIM CKaHEepOM.

Kak paotaeT GeckoHTakTHeld 30-craHep?

CpaBHUTe KOHCTPYKTWBHBLIE BapMaHTbl UBETHLIX cKaHepos. Kakuwe
npeMMyLIECTBA AAET NPUMEHEHHE B LUMDPOBLIX KaMmepax BMECTO
M3C-MaTprul MHTEMPanbHEIX MUKPOCXeM Ha ocHose KMOM-TexHo-
norwa?

DaiTe xapakTeprucTUKy MSBECTHLIM KOHCTDYKTUEHBIM BapyaHTam
uUnhpoBbIX KBMep.

DaaTe cpapHWTENEHLIA SHANWA 3MEeKTPOCTATUYACKUX W 3NeKTPo-
MArHUTHbIX AWFUTaRZeP0B.

Kakve husuyeckine NPHHLMNG NOMOXKeHL B GCHOBHLIE CEHCOPHLIE
TexXHONOMAK?

Kakme BOSMUXHOCTM OTRPLIBAET NPUMEHEHWS CEHOODHLIX SKPaHOB
TeXHUYBCKUX CPBACTE UHOPMAaTHIALM B PasNUHLIX ctepax ye-
NOBEYECKOW ABATENLHOCTU?



NEYATAIOLLME YCTPONCTBA

NPUHTEPDI

INegaraommae YCTPOMCTBA KaK nepudeprifHEle YCTPOHCTBa Nepco-
HAABHLIX KOMOLIOTEPOB HMIMPOKC HCIOALIYIOTCA B PasAHYHEIX ob6Aa-
CTAX: yIpaBASHIeCKOH, HHKCHEPHOH, AM3aitHepCKoM.

Hpunmeptt — ycTpoRcTBa BHBOAA AQHHEX H3 3BM, npeoGpaayio-
mue nagopMannoHHEe ASCII-ROAR! B COOTBETCTEBYIOMME UM rpaduye-
CKHe CHMBOAK M (PUKCHPYIOLINE 3TH CRMBOAEI Ha GyMmare.

ITpuaTepH OCRMHO PaGOTAIOT B ABYX DE’KHMMAX: TEKCTOBOM H rpadn-
vecKkoM. ITpK paboTte B mexcmosoM PEXUME IPUHTEP NPHHAMAET OT KOM-
NEIOTEPA KOAR CHMBOAOB, KOTOPHEe HeOOXOAMMO pacmedaTaTh K3 3HAKO-
reHepaTopa ¢aMoro mpHHTepa. MHOrHe H3POTOBUTEAM OBOPYAYIOT CBOH
NpPRHTEPH GOABLIINM KCAMYECTBOM BCTPOSHHBIX MIPHGTOB. ITH WIpHE -
TEI 3amucaHs! B ROM nprBTepa B CYKTEIBAIOTCA TOABKO OTTYAA. B rpagu-
HeCKOM pEXUMe HAa OPHHTED HANPABAAIOTCH KOAH, OTIPEASASIOIINE 110~
CASACBATEALHOCTH M MECTOTIOAOKEHHE TOYeK M300paKeHN .

Ilo cnocofy HaHeceHns H3oOpaxeHHd Ha OyMary DpHHTEpPEH! IHCA-
PasAGAdIOTCA HA OCHOBHEIE THMIEI HPHHTEPH YAAPHOro AeficTBus,
CTPY#HHEIE, (DOTOIAEKTPOHHBIE H TEPMHYECKHE,

7.1.1. MNpunTepbl yaapHoroe Tuna

IMpunmepr ygapnoro gelicmsus, aan Impact-npHHTEPH, CO3AAIOT
H3obpaxeHHe MEXaHHMYECKHM AABA€HHEeM Ha OyMary Qepes A€HTY C
KpacATeaeM. B KadecTBe yAapHOro MeXaHM3Ma IPAMEHAIOTCA AMGO0 ma-
SAOHBI CHMBOAOB (THIIEI), ARGO HFOAXH, KOHCTPYKTHBHO OO BLeARHeHHEIS
B MaTpPHILHL

B MaTpHYHHEX npuHTepax (Dot-Matrix-Prinfer) naoGpaxe-
HHe GOpPMHpPYeTCS HECKOARKMMH MFOAKAMH, PaclOAOKEHHEIMH B TO-
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IpyxuHa
BOSBPATAMIAN 1, Kpacaman aerra

Cronop

e

R e o
Z«/\\\L II:\\

OO6MOTEA SAGKTPOMATHUTA

[Npy>xHuHa HCOOAHHTEARHON
DAACTHHEH

Puc. 7.1. TpyuHUmMn A8ACTBXA WINbl METPUYHOMO NPUHTEPa

AOBKe IpHHTepa. MroakM oCBRIHO aKTHBHIHPYIOTCHA 3AEKTPOMATHMWT-
HHM MeTOAOM. KarRpas yAapHast HTOARA [IPUBOANTCA B ABHJKCHHS He3a-
BHCHMEIM 3ACKTPOMEXAHMYECKMM npeolpajoBATEASM Ha OCHOBe
coAeHOMAA, TTpHHIHN AeHCTEHA HrANM MaTPHUYHOTO OPHHTEpa MOKAYaH
HA pHc. 7.1. ToAOBKA ABMIKETCA TIO FOPH3OHTAABHON HaNpaBAdOIeH |
VIPAPAAETCA IIATOPHEIM ABHMTaTeAeM, ByMara BTArdBaetcss BasOM, a
Mexay GyMaroil M rOAOBKOH MPHHTEPA PAcIlOAATAeTCA Kpacdllasd AeH-
Ta. MHOTHe MPHHTEPH BHIIQAHAOT NeYaTh KaK MPH OPAMOM, TaK H NpH
ofpaTHOM X0, KauecTBo nedaTn MATPUUHEIX MPUHTEPOB ONIPEACATET-
CSl YTHCAOM HTOAQK B TIedaTalomieil roroBKe: 9, 18 uau 24,

K uncay npeuMymecTs MAaTPHNHHY IPAHTEPOB OTHOCHTCA BOIMOXK-
HOCTB II€YaTH OAHOBPEMEHHO HECKOABKHMX KOTIHI AOKYMEHTA C HCIIOAR-
30BAHHEM KONMHPOBAABHON GyMars. DTH LUPHHTePH NpEeAHAIHAYECHK
AAS 9KCHAYATAUHE B MPOMBINIAGHHHX YCACBHAX H MOTYT nedaTaTh Ha
KapTOUKaX, cOeperaTeAbHEX KHHIKKAX H APYTHX HOCHTEAAX H3 MAOTHO-
ro MaTepHanaa.

CYMIECTREHHKM HEAOCTATKOM MarpUYHHX NPHHTePOB KaK NpHHTe-
POB YAApHOro AeiicTBRA BAdeTCd ITyM. B HacToAImee BpeMa MaTpHUHHE
MPHHTEPH HIHPOKOTO NPARTHYSCKOTO TPHMEHEHNA YK€ HE HAXOAT.

7.1.2. CrpyiiHble NpuHTEpPSI

ITo npuHUoy AeBCTBUA CTPYHHEE NPHHTEPH OTAMYAIOTCA OT Ma-
TPHYHHX Ge3yAaPHKM PeZKHMOM PAaGoTH 33 CUET TOro, YTO HX IeYaTan-
Iad TOAOBKA OpeACTapAdeT coDONH HaGop TOHKMX comeA, AMAMeTpH KO-
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TOPHIX COCTABASIIOT ACCSATHRIC AOAH MHUAAMMeTpa. B aTolt e roiroBxe
YCTAHOBACH Pe3epPByap ¢ JXAAKMMH YePHUAAMI, KOTOPHIE Yepe3 COIAQ,
KAK MHKPOYACTHITEL, TEPEHOCTFCA Ha MAaTePHaA HOCHTeAsL. XpaHeHue Jep-
HHA 00eCTIeUHBAETCI ABYMA KOHCTPYKTMBHEIMH pelreHHAMH. B opHOM
H3 HHAX MOAOBKA NIpHHTepa 00BeAUHeHa C pPe3epBYAPOM AAST UEPHUA,
NpHEYEeM 3aMEHA Pe3epByapa ¢ 9ePHHAGMH OAHOBPEMEHHO CBA3AHA C 3a-
MeHO# FOAOBKH. ApyTroe mpeAyCcMAaTPHBaeT HCIIOAL3OBAHHE OTASAEHOIC
PesepByapa, KOTOPEIA 9€pes CHCTeMY KamHAAADOB ofiecnedupaer 9ep-
HHAAMH TOAOBKY IDHHTEPA.

B crpyiiHEX MpUHTepaX B 0CHOBHOM HCIIOAB3YIOTCH CACAYIOIIHE Me-
TOABI HAHECeHNs YePHHA: MHE303ACKTPHYECKHHA, METOA FA30BHIX Y3k~
peii 1 MeTop, sDrop-on-Demand».

Ilresosrexanpuieckull Memog OCHOBAH Ha YOPAaBACHHH COIACGM C HC-
DOAR30RAHNEM oOpaTHoTre Mbe303¢¢heKTa, KOTOPEIN, KaK U3BECTHO, 3a-
KAIOYAETCH B AePOPMAIIMH MEe30KPHCTAAAA TTOA ACHCTBHEM DAEKTPHYE-
CKOTC TICASA.

AAS PEAARIAIMH 3TOTD METOAA B KaKAQE COIAC YCTAHOBAEH ITAO-
CKHil NEe30KPHCTaAA, CBA3aHHLIA ¢ pAnadparMoit. ITpu nevarn Haxo-
AMIHUHCA B COOAC NMEBEIOIALMEHT, paskHMas (pnac. 7.2, g) ¥ cRUMad
(puc. 7.2, 6) CONAC, HAMOAHSET ero YepHHAAMHA. YepHuAa, KOTOpHE OT-
FAHMAIOTCA Ha3aa, epeTeKaroT 0OpaTHO B pe3epBYap, & YepHHAA, KOTO-
Phie BHILIAHM M3 COILAA B BHAE KallAH, OCTABASIOT Ha GymMare Touky. I1o-
AcOHEIe YeTpolicTRa B OCHOBHOM BHIIYCKAIOT KOMNAHHH Epson,
Brother.

XoTd cTpyHHEH DPUHIFMN NedYaTH HABeCTeH YKe AABHO, ycTpoicrea
C €ro HMCTIOAB30BAHHEM HE HAWAM OBl CTOAD IMTHPOKOrD NPHMEHEHHSN,
ecAH OH He H3o0peTeHHe, cTaBilee OCHOBOH AAM pacnpocTpaHeHWs
CTPYMHOH TEXHOAOTHH, [1epBLEIA H OCHOBHOM NATEHT HA Hee MPHHAAAL-
FUT KoMnaHRH Canon. Hewlett-Packard Tarore BAaaeeT pAAOM BasKHEX

pamm TeesorpHcTanA OBAACTE

CXATHA Kanan

/ 7

a 3

Puc. 7.2. MpHuWn BeRcTEMA CTPYAHONS NPUHTEPA C NLeS0MEMEHTEMK
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IIaTEHTOB B 3TOM 0OAACTH, OHa CO3AaAa MEpPBHIH CTPYWHEIH NPHHTEP C
HCIIOAB30BaHHEM My3BIPbKOBOH TexHOAOrMH ThinkJet B 1985 r. ITyTem
oOMeHa AMIEeH3USMH 3TH ABe KOMIIAaHHWH IIOAYYHMAH [IOA@BASIOIIEe Npe-
HMMY1IeCTBO HaA KOHKyPEeHTaMH — ceiyac UM MpuHapAexxuT 90 % eBpo-
NeHCKOro pelHKa CTPYHHBIX IPHHTEPOB.

Memog ra3oBbix ny3sipell ABASIETCS TEPMHUYECKMM M Ha3EIBAETCA Me-
mogoM UHXeKmupyeMblX ny3pipbkoB (Bubble-Jet), uAu ny3blpbKoBol
mexHoAoruell neiamu, KOTopasi IPOUAAIOCTPUPOBaHa Ha pHc. 7.3. Kaxk-
AOe€ COIIAOC TTeyaTarollel FOAOBKH IIPHHTepa 000PYAOBAaHO HarpeBaTeAb-
HEIM JA€MEHTOM B BHAE TOHKOIAEHOYHOIO Pe3HCTOpa, KOTOPBIH IpH
IIPONYCKaHWH Yepe3 Hero Toka 3a 7... 10 MKC HarpeBaeTcsi AO BRICOKOH
TeMneparyphl. TeMmepaTrypa, HeOOXOAMMAas AASl MCNIApeHHs YEepHHA,
HanpuMmep B npuHTepax ¢pupmel Hewlett-Packard, poocTuraeT npuMep-
Ho 330 °C. Bo3HHKaIOUHH NPH pe3KOM HarpeBaHHH YepHUABHBIH I1apo-
BOH Ny3eIpk (Bubble) CTpeMHUTCS BBITOAKHYTE Yepe3 BEIXOAHOEe OTBep-
CTHe CONAa HeOOXOAMMYIO KallAIO JKHAKHMX YEPHHUA AMAaMEeTpPOM MeHee
0,16 MM, KoTOpasi nepeHocuTcs Ha 6ymary. I'Ipu OTKAIOYEHHH TOKA TOH-
KOIA€HOYHAIH pe3uCTOP OLICTPO OCTHIBAET, IAPOBOH IMy3bIPh YMEHbILa-
eTcs B pasMepax, YTO NPUBOAUT K pPa3pe’XeHHIO B COIlAe, KYAQ H ITOCTY-
1aeT HOBasA NMOPLUS YePHHA.

ITocaepOBaTEABHOCTE HaHECEHHs YEePHHA C HCIIOAL3OBaHHEM IIy-
3LIPEKOBOM TEXHOAOTHH Ne4YaTH NNOKa3aHa Ha pHc. 7.3. 3Ty TEXHOAOTHIO

1 4!
YepHura HarpeparoTCs, IMoa paBAeHHEM
ux o6beM yBeAHYHBaeTcs thopMHpyeTCA Kanas
A ] /
& J
Conno —
S/ / S/ ;
Vi V4 /
BHYTpH KapTpuAKa co3paercs
YepHuALHAA Kanas BEITEKaeT BAaKyyM, OCTaTKH YepHHA
H nonapaet Ha Oymary BCACHIBAIOTCA OOPATHO H OCTHIBAIOT

Puc. 7.3. MNpuHUMN HAHECEHUA YePHUN C UCNONb30BAHUEM MYy3bIPLKOBOWM
(Bubble-Jet) TexHonoruv nevartu
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HCTIOAB3YIOT (PHPME Canon, Hewlett-Packard, Lexmark. B mexann3aMax
MMe¥aTH NPHHTEPOB, PEAAMIYIHEHX MEeTOA TA30BHIX My3HIpei, MeHsllle
KOHCTPYKTHBHBIX 3A€MEHTOB, YEM B TeX, ITO HCHOAB3YIOT MbE303AEK-
TPHYLCKYIO TEXHOAOTHIO, TARHe NPUHTePH 00AapatoT GoAbIIel HapeK-
HOCTEIO H pecypcoM. KpoMe TOro, HCTIOAE3CBaHUE Ty3HPLROBOH TEXHO-
AOTHH NIO3BOAsIET AGOMTECA OoAce BHICOKOH pa3pelnaroineii cnocobHo-
cTH ne4aTh. [IprMeHeHHe CTPYHHHX OPHHTEPOB, MEXaHH3M NeYaTH
KOTOPHIX GCHOB3H Ha METOAE ra3oBhIX Ny3Hpell, 1meaecoobpasHo mpu
HeoOXOAMMOCTH pachedaTKH rpadMROB, FHCTOTPAMM H APYTHX BHAOB
rpadudeckoil nHGopManuy 6e3 MOAYTOHOBEIX rpadudecKnx Hiobpa-
xeHul, ApA noaygeHns (joaee XKauecTBEHHOM NevaTH caeAyeT BHIGH-
PAaTE CTPYHHHE OPHHTEPH, pearnsyiomue MeTod, Drop-on-Demand.

Memoy Drop-on-Demand, paspaGorannsiii dmpMoi Hewlett-Packard,
HCIIOAR3YET, TaK e KaK H MeTopA Ma30BEIX My3HpeH, HarpeBaTeALHBIH
3IAEMEHT AASI TOAAYH YEDHUA H3 pesepByapa Ha GyMary. OpAHAKO B MeTO-
Ae Drop-on-Demand aAd TOAAYH YEPHHMA AOTOAHMTEABHO NPHMEHEH
CHeNPaAbHRE MeXaHHAIM, peaAH30BAHHEIN Ha Gase cAeAyromux puIu-
YeCKHX TBASHHI.

Kagr npapHA0, B 4acTHIAX KEAKONI a3k AeficTBYeT MOBEPXHOCTHOS
HATREHHE, TOAAEPRHBAICmee CHePHYHOCTE. ¥ 3apAReHHHX YaCTHL
HepHHA [TOBEePXHOCTHOS HAaTSKeHHe CHUKASTCH, 4TO MPHBOAHT K AeAe-
HHIO 4aCTHITH Ha Goaee Meaxne. CBOHCTBO Y4CTHI] PACIOeNASTECH HC-
MOABL3YETCH AA [TOAYYEHHS MEAKOAMCIIEPCHEIX YaCTHI, YepPHHA, KOTO-
pLie ICCTYNAoT K BEIXOAHHM OTBEPCTHAM CONEA, YOPABAAEMEIX JAEK-
TPHYSCKUMH CHFHAAAMH.

Texnoaorna Drop-on-Demand ofecneumBaer HanGoaee GrICTpoe
HaHeCeHHe YePHHA, YTC IO3BOASET CYIECTBEHHO NOBKICUTE Ka9eCTBO H
CKOpOCTE nevartn. L{peTHoe mpeacTaBAeHHE HIOODAKREHHSA B 3TOM CAY-
yae GoAee KROHTPACTHO. B AAHHOH TeXHOAOIHH YIIDABACHHE 1aCTHIAMH
YEPHAA TPOH3BOANTCH NPH MOCTOAHHOM OTKAOHAIOIEM IMOAS IIyTEM
PeryAHPORAHNA HX 3AeKTPHYeCKOre 3apsaaa. [To3ToMy BELAETAIOLIAA N3
CONAA KUKAAA YaCTHLA NOAYYALT «CBOIO» HHPOPMAIHIO B BUAE PasHOH
BEANYHHE] JAeKTPHYECKOro 3apfpa, u4To ofecneunBaeT BLICOKYHO CKO-
POCTD H FaYeCTRO MeYaT.

B usemnoll nevamu B HAaCTOAWEe BpeMs nNpecbAajpaeT CTpyHHadA
TexHoAOTHd, TMevaralonye roaA0BKH MOTYT ORITE I[BETHEIMH H UMETh
COOTBETCTBYIOILIEE YHCAO IPYIII COMeA. AAS CO3AAHNA MOAHOLUBETHOTO
A300paKEeHNUA UCIOAB3YETCS CTAHAAPTHAA AAd DoAHrpadHH 1BeTORasA
cxema CMYK. CoraacHo 3Tofi cxeMe I[BeTHOe n3o0parkeHne QOpMHDY-
€TCA NPH Me9aTH HAAOREHUEeM CAHH Ha APYTO TpeX OCHOBHHIX 1{BETCH!
3eaeHO-TOAYGol (Cyan), mypuypueiit {Magenta) u eatriii {Yellow].
TeopeTHYeCK HX HAAOKeHHe ACATKHO AABATh YepPHEIH HBeT, HO HA
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MPAKTHKe B BOARIIHMHCTBE CAYJYaeB IIOAYYaeTCHd CepHil MAM KODHIHe-
B, [To3TOMY B KauecTBe 4eTBEpTOrD OCHOBHOTO I{BeTa AOGABASIIOT Be-
Ayt neet Key — wepHuii (Black). Takyio BETOBYI0 MOAGAE HAIHBA-
wtT CMYK {Cyan-Magenta-Yellow-Key). OTTeHKH pa3aHMHEIX L[BETOB
MOryT GRITE MOAY4EHRI OIVTEM CTYIIICHHSA HAH PalpesReHHs TOYeK COo0T-
BETCTBYHOLETO IIBeTa B (pparMeHTe Hao0paRkeHH (AHAAOTHYHHHE CITO-
o6 UCHOOABIYETCH AAS IIOAYISHHA PA3AHYHEIX OTTEHKOB CepOro 1jpeTa
TIpH BHIBOAS MOHOXPOMHEIX H300paxeHnuii). KauecTBo cTPy#HHOM OBET-
HOI NIeYaTH TAKOBO, ITO NOAYYEHHEIH TOAHONBETHHIA NAGKAT NpaKkTH-
YeCKH HeBO3MO?KHO OTAHYHTE 0T H3AAHHOTO B TUNOrpaduH,

YpoBeHSb MIyMa, COSAABAEMEI TOABKO ABHTATEASM, YIDABASIONUHMM
FOAORKOH CTpYHHOIO IPHHTEPE, 3HAYHTEABHO HIJKE, 9JeM ¥ MaTPHYHEIX
NpHHTEpoB. KayecTBo meYaTH AAA MOAGAEH CTPYHHEIX OpHHTEpPOB C
GOABILMM YHMCAOM COMEA AOCTHTaeT KayeCTBa Ie9aTH Aa3epHOTO IPHH-
Tepa.

MuHHUMaALHHEE pAIMepH KATIAW Y€DHHMA CTPYHHEIX MPHHTEPOB KO-
AebBarorea or 1..1,5 a0 4...5 OMROAHTPOB, 3 B HeKOTOPRIX MOAGAAX
MPHHTEPOB He NPERHINA0T OAHOIC MHKOAHTPA (IO TOAIILHHE 5Ta BeAH-
YHHA COCTAaBASIET He GoAee OAHOH AeCATON TOAIIHHEL MeAOBeYeCKOro
BOAOCA, T. €. IopsAKa 1/100 MM},

QOCHOBHEIM HEAOCTATROM CTPYHHHX IPHUHTEDOB SIBAAETCA BLICKIXAHHE
YepHUA BHYTPH conaa. B 3ToM cayuae HeoOXOAHMO 3aMEHSTE TI€YaTal0-
Iy roAoBKy. [IpHHTeDRI HEROTOPEIX THIIOB HEAB3SI BHIKAIOMATE BO Bpe-
M1 3KCIAYaTaIHUH, MOCKOALKY B FOAOBKE, OCTABIICHACH B MPOMEKY TOTHOH
TIO3HIMH, MPOHUCXOANT HHTEHCHBHOE BHICHIaHNe JePHHA, MHOTHE MOAE-
AH CTDYHAHBIX PHHTEPOB HMEIOT PE/RAM MAPKOBEH, NIPH KOTOPOM neva-
TaloIas NCACBKA BO3BpAlIaeTcd B MCXOAHOE TIOAOIKEHHE BHYTPH NPHH-
TEepa, ITO NPEACTBPALIGET BEICBIXAHHE YePHUA. B HeKOTODRIX CTPYHHEIX
OpHHTepax HMeIOoTCd CIIeIMAALHBIE YCTPONCTBA OMHCTKH COTIeA.

FoARAIOUEHHE CTPYHHEIX NpuHTepoB K TIK NpoM3BOAHTCA vepes
LTP-nopT uau yepea nopt USB.

7.1.3. ®OTOINEKTPOHHBIB NPAHTEPDLI

PoTO3ACKTPOHHBIE CNOCOOH NeYaTH OCHOBAHEL HA OCBelIeHHH 3ap4-
FEHHOM CBETOMYBCTBUTEABHOM IOBEPXHOCTH NPOMEKYTOYHOTO HOCHTe-
Ad H OPMHPOBaHUM Ha el M3oGpakeHUA B BUAE SACKTPOCTATHISCKOTO
peakeda, MPHTATHBAIQIIETO YACTHIEI KDACHTEAN, KOTOPEIE AaAee Tepe-
HocaTca Ha SyMary. Axd OcBellleHHS NOBEPXHOCTH NMPOMEXYTOYHOTO
HOCHUTEAS B AA3€DHHX IPHHTEPAX HCIOABIYETCH IOAYTIPOBOAHHKOBLIH
Aa3ep, B CBeTOAHOAHRIX — CBeTOAMOAHAA MATPHIE, B NPHHTEpax C
KHMAKOKDPHCTAAAHYECKHM 3aTBOPOM — AIOMHHECHEHTHAS AAMIIA.
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Aa3sepHbie npuHmepel o6ecneyuBaroT 60Aee BEICOKOE KavyecTBo IIe-
YaTH, YeM CTPyHHBIe npuHTephl. Hanboaee H3BeCTHRIMH (pUpMaMH —
pa3paboTYMKaMH Aa3epHHIX NPHUHTEpOB, sBAAIOTCS Hewlett-Packard,
Lexmark, Epson, Canon, Ricoh.

IMpuHIHI AeHCTBHS Aa3€pHOrO NPUHTEepa OCHOBaH Ha METOAE CyXO-
ro 3AeKTPOCTAaTHYECKOro IepeHoca H300pa)keHus, H300peTeHHOM
Y. ®.Kapaconom B 1939 r. 4 pearm3yeMOM Tak>Ke B KOMMPOBAABHEIX all-
naparax. OyHKIMOHaABHas cXeMa Aa3epHOTO NPHHTepa NPHBEeAeHa Ha
puc. 7.4, a. OCHOBHEIM 3A€MEHTOM KOHCTPYKIIMH SIBASIETCS Bpalllaro-
muics 6apabaH, cAy>KalHi TPOMEXYTOYHBIM HOCHTEAEM, C IIOMOIIEIO0
KOTOPOTO MPOM3BOAMTCH MepeHoc u3obpakeHus: Ha Gymary. bapaban
IIpeACTaBAsieT COO0M UAMHAD, TOKPHITEIH TOHKOH IA@HKOM CBeTOIpO-
BOASIIIETO MOAYTIPOBOAHHKA. OGBIYHO B KadyecTBe TaKOTO IOAYTIPOBO-
AHUKa UCITOAB3YeTCS OKCHA LUHKA AU ceneH. [To moBepxHocTH Gapa-

OTKAOHAOLEE
3epKano

Aazep

PesepByap c TOHepOM

Bapa6aH-AeBeAoniep Poauk

OYHCTKH

Q | Koporupyoumit npoBoA |

DukcHpylomue
8 IMAHHADEL

PoOAMK C TOHEpOM
6

Puc. 7 4. NasepHblin npuHTep:

8 — (byHKLMOHaNLHaR CXxema Na3epHoro NpuHTepa; 6 — ckaHuposaHue goTtobapabaHa
ny4om nasepa B NPOLECCE 3apaaKku
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6aHa papHOMEPHO pacpeAeAdeT st CTATHUSCKHHA 3apsa, JTo offecneun-
BARETCA TOHKOH DPOBOAOKOH MAH CeTKOM, HasSKBAaeMOH KOPOHHDYIOIIHM
MPOBOAOM, HAXL KOPOTpOHOM. Ha 3TOT MpOBOA MDARETCH BRICOKOE HA-
IpAXeHHe, BHALIBAIONIEee BOIHHKHOESHHE BOKPYT HETO CBeTAIelicA
HOHH3IHPORAHHOH 00AACTH, Ha3KBaeMOlt KOPOHOIN.

Aazep (puc, 7.4, 6), ynpaBazeMEIl MHKPOKOHTPOAACPOM, TeHEPHPY-
©T TOHKHH CBETOBOI AyY, OTPAFKAICIHICS OT BPAITAIOIErOCH 3epKana,
Pa3seprka H306parkeHns IPOUCXOANT TaK e, KAK H B TEACBHIHOHHOM
KHHeCKOIIe: ABHIKSHHEM AyYa IIO CTPOKE H Kappy. C MOMONIBIO BPALIAD-
IIEerOcA 3ePKAaAd AYY CKOABIUT BADAB IIHAMBADA, NIPHYEM €T0 APKOCTh
MEHAeTCH CKAUKOM: OT NOAHOTO CBETa AC MOAHON TEMHOTHL, H TaK Ke
CRAYKOOOPA3ZHO (DOTOYeYHO) 3aPAXKAETCA MAHHAD. ITOT AVY, AOCTHUT-
HyB OapafaHa, u3MeHsEeT ero JACKTPHIECKHH 3apsA B TOYKE NIPUKOCHO-
BeHMs. PasMep 3apaxeHHOHN OACIHAAY 3aBHCHT OT (POKYCHPOBKH AyYa
aazepa. DoKycHpyercs Ayq ¢ ToMowkio obbexrusa. INpHaHakoM xopo-
mel GOoKYCHPOBKH CHUHTAETCA HAAMYHE YeTKHX KPOMOK H YTAOE Ha H30-
OpasKeHHH. AT HeKOTOPHX THIOB IPUHTEROE B IIPOIlecce MOA3aPAAKH
NOTEHIHAA NOBEPXHOCTH Gapafana yMeHumaerca ot 900 ao 200 B, Ta-
KuM 06pasoM, Ha 6apafaHe — TPOMEKYTOTHOM HOCUTEAE — BOSHHKAET
CKPEITAs1 KOIMUA H300PAKeHHA B BUAE SAeKTPOCTATHYECKOTC peAreda.

Ha caeayromem srane Ha doroHabopHED BapaGaH HaHOCHTCA TO-
HEp — KPacKa, NPeACTABASIONIAA ¢000# Mearuadmmue yacTHOE, IMop,
ACHMCTBHEM CTATHYECKOTO 3aPAAA YaCTHIRI AETKO MIPUTATHBAIOTCA K 1IO-
BepXHOCTH Gapadaya B TOYKAX, MOABEPTIIHXCA SKCIO3SHIUH, H POpMR-
PYIOT HaoOpasKeHHe Y3Ke B BHAE peabedia KpacHTeas.

ByMara ETArHBaeTCH H3 TIOAAIOIIETO AOTKA H C IIOMOIIBIO CHCTEME]
BAAMROB IepeMellaeTca K Bapabany. Ilepep, caMeiv GapabaHoM KOpo-
TPOR coobmaeT GyMare cTaTHUecKEi 3apsaa. 3aTeM GyMara CONpHKaca-
ercd ¢ BapabaHoM H npATATHBaeT GAAropApA CBOEMY 3apAAY YaCTHIKH
TOHepa, HAHeCeHHEe paHee Ha 6apaban.

Aast (pURcanAr ToHepa GyMara DponycKaeTcd MERAY ABYMA POAUKA-
MH ¢ TeMTIepaTypoit okoao 180 °C. TTocAe OKOHYaHH DpoLiecca nevaTH
6apabaH NOAHOCTEIC paspsaRaeTesd, O4HINASTCHA OT MPHAMMIMIHX AHIIHUX
9acTHIL AAM OCYIIECTBACHH HOBOTO IPOLIeCCa TedaTH. AasepHHH IpHH-
Tep ABASETCH MOCTPAHHYHHM, T.e. GOPMHPYeET AAA TeYaTH IOAHYIO
CTpaHHIY.

IMpotiecc paGoTH AA3€PHOIC NPHHTEPAa C MOMEHTA IOAYISHHA KO-
MaHAR OT KOMITBIOTEPA AQ BEIXOAA OTIEYATAHHOTO AHCTa MOXHO pas-
AGAMTH HA HECKOABKO B3aMMOCEBSI3@HHEIX 3TAllOB, BO BPeMd KOTODHX
OKa3HBAKOTCA 3aAelCTBOBAHHBIMH TakHe (YHKITHOHAABHEIE KOMIIO-
HEeHTHl IPUHTEPA, KaK IeHTpaALHEIH Opolleccop; MpOLeccop pasBepT-
KM; MAATA VIIPABACHHS ABHMIGTEACM 3ePKAAA; YCUAKHTEAR APKOCTH AYYA;
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OAOK yNpaBACHHA TEMIIEPaATYpON; OAOK YIIpABPACHHA IIOAAYElN AHCTA;
TIAATA YIpaBACHHS NPOTARKOH GyMary; HHTepdelicHan naata; BAOK IH-
TAHHA; NAATa KHONCK H WHAHKAIWH YIPABASIOINEH MaHEAH; AOTIOAHU-
TeakHEle ODAATH pactiupeddHa O3V, [To cyTH QyHKIMOHHpOBaHHE Aa-
3€pPHOTO NPHATEPA NOAOGHO KOMIBLIOTEDY: TOT K€ I[EHTPAABHEIN IPO-
1eccop, Ha KOTOPOM COCPeAOTCYeHEl TAaBHEe QYHKIHH B3IaHMOCBSAIH H
ynpasaeHua; O3Y, rae pasMemaloTcs AaHHue H wpudg T, naTephenc-
Hhle [IAGTH Y MAATA YHOPaBAAIOIIEH DaHeAM, OCYLIeCTBASIOIHe CBA3Lb
OpPUHTEPa ¢ APYTEMH YCTPOMCTBAMM, Y3€A IeYaTH, BHAaIomun nudop-
MAIlHI Ha AMCT GyMars.

IpH BRAKYEHHH DPUHTEPA MPOHCXOAMT MOAIOTOBKA KapPTPHAKA K
TIe9aTH: BCE OCCHOBHHIE Y3ARI KADTPHAJKA IIPHXOAAT B ABH/REHHE, KaK B
npoliecce NIeYaTH, HO NOKa Aa3ePHAIH Ay4 He IpoelupyeTca Ha Gapaban
H BCAEACTEHe 3TOT0 M300paxeHHe He (bopMHpyeTcd. Koraa y3aml Kap-
TPHAXA MPHXOAAT B COCTOAHHE MOKOA, IPUHTEP NepPeXOAMT B COCTOA-
Hue Ready (roroB K neyarn).

Llsemuoe u3o0bpaXenite ¢ TOMOLIBIC AA3epHOro IPHHTEepa MOAYyYaeT-
Cf IO CTAaHAAPTHOM cxeme CMYK, HCIOAB3yeMOH B CTPYHHEIX IPHHTE-
pax. B 1BeTHOM AazepHOM IpuHTepe H3obpakenHe dopMHUpYyeTcd Ha
CBETOUYBCTBHTEABHOH (OTONPAEMHON ACHTE MOCAGAOBATEARHO AAS
Kayxaoro 1Beta. IMeloTca yeThipe eMKOCTH AASL TOHEPOB U OT ABYX AO
YeTHPEX Y3A0B OPOABACHUA.

AHCT newaTaeTcs 3a YeTHIpe IPOX0AA, YTO CYLleCTBEHHO CKA3LIBAeT-
CHA HA CKOPOCTH Ne€4aTH. L|BeTHRIE Ad3epHEIC NPUHTEPH 060DYAOBAaHE
GoABIIUM 00BEMOM NAaMATH, TPOLIeCCOPOM M, KaK IpaBUAO, COGCTBeH-
HBEIM BHHuecTepoM. Ha pAHYeCTEpe pacnoAaraioTca pasHoolGpasHue
MPHGTH H CHSIHAABHEIE DPOrPAMME], KOTOPEE YIIPABASIOT paboToii,
KOHTPOAHDYIOT COCTOAHWE M ORTHMH3HDYIOT NPOH3BOAMTEABHOCTH
npuHTepa. B pesyartaTe 1EBeTHRI® Ad3epHEEe NPHHTEPH ACCTATOYHO
CAOJKHEE H AOpOTrHe yCTpoiicTea.

TaxnmM o6pasoM, Aa3zepHEIl YepHO-6eALlit NPHATED PEKOMEHAYETCA
HCIIOABIOBATE AA IIOAYIEHMSA BEICOKOKAYECTBEHHON YepHo-6eAoit pac-
NeYaTKH, a AAS IIBETHOTO M300paReHH ONTHMAABHEIM ABASETCH NIPH-
MEHEeHHe [BETHOTO CTPYHHOrO NPHHTEPa.

YpoBeHE IIYMAa AA3ePHOTO NPHHTEPa COCTABARET B CPEAHEM
40 AB, npuuemM B pesxume off-line aT1o 3HaUeHHe MeHbILe.

PaspemeHHe AA3CPHOrO IPHHTEPA MO FOPH3CHTAAHN H BEPTHKA-
AM 3ABHCHT OT CAeAyolMx (axkTopoB. BepTHKaARHOE paspelneHHe
ompeAeAsieTcd IIarcoM BpanieHnd Gapabana B B OCHOBHOM COCTApASIeT
1/300...1/600 arofiMa (1 pArofiM = 2,54 eM). TOpH3OHTAARHOE pa3pelue-
HHE OIPEASAASTCH YHCACM TOUEK B OAHOM CTPOKE 1 OrpaHH4eH0 TOUHO-
CTEIO HOKYCHPOBKM AA3CPHOTO AyYa.

252



CKOpPOCTE NevaTH AAICPHOTC NPHHTEPA H3MEPLETCA B CTpa-
HHIaX B MUHYTY H 3aBUCAT OT ABYX (DAaKTOPOB: BpEMeHH MeXaHH4IeCcKoH
OPOTSARKN GYMArH H CKOPOCTH 00pPAGOTKH AAHHHY, NMOCTYMAIOIIHX OT
29BM, npu GopMHpoBaHHN pacTPOBOM CTPaHHLIH AA edaTH. Kak npa-
BHAOC, AA3epHHI IPpHHTEp OCHAIlleH cOGCTBeHHEIM nponeccopoM. CKo-
POCTh IEYATH ONIPEASAAETCA He TOARKC paboTol mponeccopa, HO H Cy-
LIeCTBEHHC 3ABHCHT OT ofBeMa IaMaTH, KOTOPOH OCHallleH IPHHTeP.

[TaMATE AA3EPHOIQ NMPHHTEPA, KOTOPHH oOpafarnpaer HH(pOP-
MAaIlHI0 IOCTPaHHTHO, AOATKHA O5ecneMMBaTh G0ALLTIOe KOAHYECTRBO BH-
yucaeHdil. Hanpumep, npra pasperrenun 300x300 dpi Ha crpanune
tbopMaTa A4 HaCYHMTHIBAETCA IIOYTH 9 MAH TOYEK, a [IPH pa3pelreHHN
1200 x 1 200 — G6oaee 140 MAH, B 0CHOBHOM HCIIOAR3YIOTCA NPHHTEPH C
maMaTeio oT 8 Ao 16 MGaiiT, npHYeM LBeTHEIe Aa3ePHEe IDAHTEPRI O6-
AAAAIOT 3HAYUTEALHO GoAbITel naMaAThio, CeTeBol Aa3epHEIN NPHHTED
HMMeeT ellle ¥ BHELIHICIO TaMATE (BUHYEeCTep).

Hurepdgeiic rasepHnHx npHHTepoB ¢upmu Hewlett-Packard
BEIMIOAHEH B OCHOBHOM B BHAe USB-nopTa, a pupme Samsung — B BHAE
LTP-nopra. B OTA@ABHEX MOASASX AA3eDHEIX NPHHTEPOB NpPUMeHASTCE
GecnpoBoAHNN HHTepdelC Ha OCHOBE HH(DPAKpaCHEIX IPHEeMOTIEPEAAT-
YHKOB, KOTOPLDA IID3BOASIET IEPEAABATE (halinkl Ge3 KaGead.

513 I K MpHHETEPA ABAHETCH AASL HETO TeM, 9eM pada [TK xoMaHpnbLH
A3LIK ONEPANWOHHON CHCTEMH, TIOCKOAEKY KOMILIOTED HOCTABRASET
OpHHATEDY HEGDOPMANHIO AWINL B BEAE GHTOB, a AaAbHeHInad ee ofpa-
60TKA BRIIOAHAETCA cCaMHM NpHHTepoM. HaGop KoMaHA A3EKa MPHHTE
pa 06uTHO copepRuTea B ROM npuHTEpa U COOTBETCTREHHO HHTED-
npetupyercda ero CPU. HanfloAee pacnpoCTpaHEeHHEIMH A3RIKAMH
AAA Aa3eDHELX NpEETepOB aBasioTca: PCLG (Printer Control Language
Bepcuu 6), HP-GL (Hewlett-Packard Graphic Language), a Takxe
PostScript — craBAApTH30BAHHEIE AILIK OIMHCAHHA CTPaHHIEI, KOTO-
PHIH TIPEATICAATAET MOITHOE annapaTHoe obecneyeHue,

AasepHEI IPpHHTep B cAydae HeoGXOAHMMOCTH YACDHO HCITOAB3OBATE
B Ka9eCTBE CeTe BOro. Aad pabounx Ipynn, HaCIUTHIBAIDIIHE A0 20
ToAb30OBaTeAelH, HeaecooBpasHo NPUMEHATh NIPHHTEPH ¢ AOIYCTHMOH
paboueit Harpysgo# He MeHee 20 ({0 crpaHNI B MecAll,

Ceemoguoghnnie npunmeps, uanm LED-npunmepst (Light Emitting
Diode), oCcHOBAHEI HA TOM Ke NPUHINIE ASHCTBHS, TIO H Ad3epHEIE,
KOHCTPYKTHBHOE OTAHYHe B TOM, YT GapafaH OCBeilaeTca He AYIoM
Aazepa, pa3sBepTKa KOTOPOro 0becnevydBaeTCa MeXaHHYeCKH YIIPapAde-
MEIMH 3€pKAaAdMH, & HeMOABIGKHON AMOAHON CTpPOKOIi, COCTOAICH M3
2 500 cBETOAHOAOR. JTa CTPOKA OIIMCHBACT HE K&JKAYEO TOUKY, & [IEAYI0
CTpoKy. CBETDAHOAHAS TEXHOAOTHS HCIOAL3YeTCS B OIPHHTEpaxX upM
OKI1 1 Panasonic. CBeTOAHOAHAA TEXHOAOTHA GOALE HAALKHA, TOCKOAL-
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Ky ee KOHCTPYKTHBHas peaAl3anid ABAJETCS AOCTATOMHO IPOCTOL.
KpoMe Toro, IpUHTEPH CO CBETOAHOAHOM NGHEABIO HOACe KOMIIAKTHEL
o 3ot 3Xe MPHYNHE CRETOAHDAR MACTO UCTIOAL3YIOTCA B KCeporpadu-
YeCcKEX [HGPOBHIX TAOTTEPaX. OAHAKO AQ3epHEE NIPDAHTEDH paboTaT
fHICTpee, B TO BpeMA KaK CBeTOAHOAHEIe — DKOHOMUYHEE,

B npuHTEpax € RUGKOXPUCHAAAUNECKHM 3QMBOPOM HCTOUHUKOM
CEETa CAYKHT AIOMHHECIeHTHas AaMma. CBET AAMIE! SKCIDHUPYETCA
gepes KHAKOKPHCTAAAMYECKHH 3aTBOp, cBoeOOpajsHHi OpephIBATEAL
cBeTa, ynpasaseMHii ot [TIK. CRopocTs IedaTH TaKOro pHHTEPa orpa-
Hi4eHa CKOPOCTLIO cpafaThiBaHHA XXKUAKOKPHCTAAAMYIECKOTO 3aTBOPA.

7.1.4. TepmMryeckue NPUHTEPDI

Tepmuueckue npunineps — LBeTHHE NPUHTEPH BRICOKOrO KAACCa —
IMPAMEHAIOTCH AAA TIOAYYEeHHA LBETHOI0 H3ofpakeHHs ¢ KavyecTEOM,
GAM3KHUM K doTorpadHIecKOMY.

B TepMiriecKMX NpPHHTEpaX HCIOAB3YIOTCA CASAVIOUIHe OCHOBHEBIE
TeXHOAOTHMH UBEeTHOH TepMOMeuaTH: KOHTAKTHHH NepeHoC pacniab-
A@HHOT0 KPacHTeAR (TEPMOBOCKORAA NeYATh); TEPMOTIePeHOC KpacHTe-
AT (CYOAHMAUMOHHAA MeYaTh) H TEXHOAOPHA TBEPARIX YEPHHA.

TepMoBocKoBaA newams, HAH TexHoaorud Termal Wax Transfer, pea-
AM3yeTCa B IPUHTepax ¢ TepMonlepeHOcOM. TTPHHIUN AeICTBUS TAKOTO
IpUHTEpa B TOM, YTO TEPMONMAGCTHYHOE KPacHlee BelleCTBO, NPeA-
cTapagioniee coffoll KpACHTeAB, PacTBOPEHHBIN B BOCKEe, HAHOCHTCA Ha
TOHKYI0 AABCAHOBYIC IAGHKY TOAIIMHOLN 5 MKM. IlreHKa nepeMeniaeTca
ACHTONPOTAXKHEIM MeXaHMAMOM, KOHCTPYKIMA KOTOPOTO aHAAOTHYHA
KOHCTPYKUHMH A€HTONPOTSKHONCO MEXaHW3Ma MaTPHYHOIC OPAHTEpA.
Ha 6yMary KxpacHUTeAL HEepeHOCHTCS B TOM MeCTe, TAe HarpeBaTeALHE -
MH IAEMEHTAMH (aHAANOTAMH CONIeA B CTPYHHEIX MPHHTEPAX B HTA B Ma-
TPHYHEIX) ofecneunpaerca Temmeparypa 70..80°C. Aad moaydeHHA
IBETHOTO H300paskeHUa NpHMeHIeTcs MeTop CMYK, 1. e, BHIOAHAIOT-
€41 YeTRIpe IPOX0AA: TI0 OAHOMY IIPOXOAY AA HaHeCeHHs KaXAOro nep-
BHYHOTC BETA B OAHWH — AAS YEPHOTC 1iBeTa. B CRA3M € 3THM CKOPOCTE
I{BETHOMN [IeYaTH [IPUHTEPOB ¢ TEPMONEPEHOCOM HeBeArKa, CTOMMOCTE
BHIBEAGHHOH Ha meyaTh CTPAHMOH ¢ H300paXeHHeM BHIIe, YeM Y
CTPYEHEIX IPHHTEPOB, MOCKOABKY UCTIOAB3YETCS CTIeljHaAbHad GymMara.
IMpeuMymecTeoM IPUHTEPOB ¢ TEPMONIEPSHOCOM ABASETCA IOAYICHUE
BRICOKOKAYECTBEHHEIX I[BEeTHBIX M300pakeHHW C BOCIPOA3BEAEHIEM
Ao 16,7 MAH IIBEeTOR KaK Ha 6yMare, TaK H Ha IAGHKe,

Cy6aumauuonnaa neugme {Thermal Sublimation) ocHoRaHa Ha Cy-
OAMMAIHY, T. €, HA NIepeXoAe BellleCTBa H3 TBePAOTQ COCTOSHUSA B raso-
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obpa3Hoe, MHHYS JKHAKYIO (pa3y. [1pu reHepanuu H306pa’keHUs KpacH-
TEeAb MIEPEHOCHUTCS C AHTRI HAa CNIENHAaABHYIO (poToOyMary nyrem Ha-
rpeBa KPaCUTEAS TEPMOTOAOBKOM C U3MeHSIONeHCcs TeMIlepaTypoi.
B 3aBHCHMOCTH OT TEMNEPAaTyPhl NPOUCXOAUT IepeHoc GOABIIIero HAN
MeHbIIIero KOAu4YecTBa Kpacureas. B ra3006pa3sHoM COCTOSHHUM KpacH-
TeAM CMEUIMBAIOTCA M OCAXKAAIOTCS Ha OyMare TepMOIIDHHTEpA, a LjBeT
dopMHUpyeTCcs MyTeM CMEILMBaHHsA TPeX NMPO3payHbIX KpacHUTeAel Mo
Metopy CMYK (5keAToro, mypnypHOro M roAy6oro), 4eM AOCTHraeTcs
uBeToBas naaurpa ¢gororpadgpuyeckoro Kayecrsa. B nseTHoM Tepmo-
IIpUHTEepe MeXaHH3M 3—4 pasa NMpOTArdBaeT TepMOOyMary U AeHTY
KpacHureAsl C PpasAWYHBIMHM [IBETAaMH MMMO TEPMOrOAOBKH, KOTOpas M
HAHOCHUT KpacHTeAb Ha Tepmobymary (puc. 7.5). B nmpouecce Trepmocy-
GAMMAIMOHHOM ITeyaTH Ha poToOyMare oOpas3yroTcs pa3AUYHEIe OTTEH-
KH 1BeTa (A0 16,7 MAH 11BEeTOB).

K uncAy caMBIX HM3BeCTHHEIX NPOM3BOAUTEAEH CyOAMMAaIMOHHEIX
npuHTepOoB oTHOCATCS Mitsubishi, Toshiba, Sony.

TepMocybAMMaLIMOHHEIE IPHHTEPE! HCIIOAB3YIOTCSH Be3Ae, TAe Heob-
xopuMa (POTOpPEearHMCTHYHAsA NevYaTk He TOABKO LM@POBHIX doTorpa-
duit, Ho ¥ BUAEOH300parkeHUH, NepepAaBaeMBbIX C YCTPOMCTB MEAHUIIHH-
CKOM TeXHHKH, BUAEOKaMep, BUAEOMArHUToOHOB, TEAEBHU30POB M T. A.
Hauboaee yacTo TepMOCYOAMMAIMOHHBIE IIPUHTEPHl IIPHUMEHSIOTCA
AAS meyaTH nUdpoBuIX doTorpadHi Ha NacnopT rpaykAaHuHa Poccuii-
croit QPepepallii U ADyTHE AOKYMEHTEI, B PeKAAMHBIX areHTCTBaxX AAS
[IeYaTH HAKAEeK U MYALTHMEAHA, B HACTOABHEIX M3AATEABCKHMX CHCTe-
MaXx, CHCTEMaxX KOMNBIOTEPHOro MPOEKTHPOBaHHUA, cCHcTeMax 6Ge3somnac-
HOCTH H Me4aTH IMOYTOBBIX OTKPBLITOK.

Magenta

Yellow

Puc. 7.5. ®opmupoBaHue n3obpaxeHusi B UBETHOM TepMacybnumaumoHHOM
npuHTEpE
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CymecTBYIOT TakKe IPHHTEPH], COBMEmarolne B cefe Kak cyban-
MAIHOHHYIO, TAK H TEPMOBOCKOBYI) TEXHOAOTMH (OHM Pa3AMYArOTCH
TeM, 9TO OPH TepMOBOCKORBCH ITEYATH, KaK IIPABHAO, ACIIOAL3YETCH CIle-
pHaAbHAS GyMara ¢ BOCKOBEIM IOKPHTHEM, 4 OpH CyGAHMANMOHHOMN
OHAa He HYXXHa).

TaepgoiepruAbHnte npunmepi (Solid Ink Printers). B Takux npauaTe-
PAX KpacHTeAL NPEACTABASIOT cofoi TBepABe KyOHKH, LIBET KOTOPBIX
cooTeeTcTByeT MoAeAH CMYK. [Mpunnun paGoThl TRepAOYEePHHABHOIC
TNpAHTEPa NPOMAAIOCTPHRPOEAH Ha pHC. 7.6, KasKAEIH KYOHK HAXOAHTCH
B COOCTBEHHOM OTASASHHH. TepHMAA PACTIAABASIIOTCS H MOAAIOTCA B Ne-
YATAIOIIYI0 TOACBKY, KOTODas NpeACcTaBadeT cobol GAOK conea, HanpH-
Mep no 112 Ha KaRALDT OBeT, CHabKeHHHX Nhe3o3AeMeHTaMH. [Ipu
cpabaTHIPAHAN NHE30ACMEHTA KANAS PACHAARACHHEIX YePHAA NOMAARET
Ha GapafaH. HarpeBaHHe TBEDARIX 9ePHHAA AO BA3KOTO COCTOSIHHMS IIPQ-
HMCXOAHRT OAHH pa3, B Hadaae pabovero IHKAA, 9T0 IO3BOASET COKPATHTL
BpPEMS BEIBOA& NepBoro ormedaTka. Kanau cospaior usobpameHHe Ha
aaloMuHEREBOM HapabaHe, ¢ KOTOPOro OHO NCAHOCTBIO NePeHOCHTCS Ha
6ymary. Illnpuna nmevaTamoieil TOAOBKH PaBHA HIMPDHHE AHCTA H Ha
KasRABIA AJOVMM AAMHEI TIPAXCAHTCA NMOpAAKA 18-TH collea KaKAOrO LBe-
Ta. AAs obecneyeHHs BEICOKCTO pa3pelleHAA TOADOBKA C NOMOINHIO Cle-
IHAABHOTO MeXaHM3IMa ABIIKETCS BAOAL IToBepXHocT GapabaHa Ha Be-
AFIHHY, PABHYIO PAacCTOAHHAIO MEXRAY ABYMH COCEAHHMH cornaamu. Kak
TOARKO 25... 30 % n3obpakeHHs HaHeceHo Ha GapabaH, HauyMHaeTcsd No-
Aaya aucra GyMars Aad nepeHoca [BeTHOro naobpaxkenun. [Ipeapapn-
TeARHO HaTpeThHI AHCT ABHIKETCS OTHOCHTEAEHO NOACBKH, KoTOpas nepe-
HOCHT Ha HETO KpacuTeAb, CKOPOCTE IIEYaTH B IBETE AOXOAMT A0 30 cTpa-
Hu1 popMaTa A4 B MEHHYTY ¢ paipemeHHeM Ao 1 200 dpi/2 400 dpi
(B pexxume FinePoint) npy MaKCHMAABHOH Harpysre A0 85 THC, CTpa-
HHI] B MecsI] C Ka4eCTBOM NeYaTH AyIINHM, YeM Y LBETHHX AaZ€PHBIX
NPHHATEPOB HAYAABHOTO YPOBHA,

B HacTogniee BpeMs IBeTHHE TBEDAOCYEPHHALHLIE IIDHHTEPEI BH-
MOAHAIOT CAMEIE PA3HOOOPA3HES JAAATH — OT PAcCneYaTKy OPHCHEIX B
AOMaITHUX AOKYMEHTOB AO CAOKHOH KPYNHO(OPMATHOH NevyarH ¢ HC-
NOAL30BaHHUEM rpadnuecKHuY NPAACKEHHH. ThepAOYePHUALHEIE IPUH-
Tephl BHITYCKaeT IPEAMYIECTBCHHO KOMITAHHA XeTOX,

TepmogemoxpoMinie npURMepht He HCMIOALIYIOT KPAcKy MAY HepHH-
Aa. T1eYaTh NDOH3BOAUTCH IPH BOIACHCTBUH TEMNEPAaTYPH Ha cHenH-
aALHO MIPeAHAIHAYEHHYIO AAS 3TOTO CAOEHYH0 GyMary, TpH cAod KOTo-
POH COAEPXRAT KpaCHTEAH roAyGoro, mypiaypHOro M AKEATOrO IBETOB.
TIpudeM KaXKARIH H3 CAOEB YYBCTBHTeAeH K coOCTBeHHOMY TeMIiepa-
TYPHOMY AHANAz0HY. BEINOAHSETCH TDEeXKPATHHE HarpeB GyMarm Ap
(HKCHPOBAHHKIX TEeMIIEPaTYP C NOCASAYIOLUIHM #3aKDeILAeHHeM» Ka)K-
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EpPHKET ¢ TRRPARIMH SePHHMAAMH

BapaGan

INepenoc n3obpaxeHan
¢ bapaGaxa Ha Gymary

Pwe. 7.6. MpuHuwn patoTsl TBEPAOYEPHWTEHOMD NPpMHTEPa:

8 — HEHECEHWS PECNNBBNEHHOMD KPAcUTeNA Ha GapabaH; § — HaHeceHWe KPacuTans Ha
NoAOrpesasMetit NMCT ByMer

AOrO ch0fl YAETPA(PHOASTCBHM H3AydeHHeM. OTHe4aTKH YCTYHAICT Ka-
YeCTBY CyOAMMAIIHOHHOH nevaTH. KpoMe TOro, TEXHOAOTHA IPeHMylie-
CTBEHHO HCHOAR3yeTcsa B oronpuHTepax. ®upMu Fargo, Fuji
Panasonic BHIYCKAIOT NOACOHBIE MOASAH IIDHHTEPOB H PACXOAHEIS Ma-
TepHaAR K HHM.
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7.1.5. Pexomenpauwn rio seibopy npuHTEpa

Ha niepBoM aTane peROMEHAYeTCS OIPEASANTECA C TEXHOAOTHel BEI-
fupaeMOro NpHUHTE P NPAMEHATEARHC K YCAOBHSAM €ro SKCIIAyaTaluH.
INocae BEIGOpa TeXHOACTHH OPHHTEpa OpH OlleHKe KOHKPeTHOH Mo-
ACAH caepyeT OODATHTE BHHMAHHME HA CAGAYIOINHE (GaKTOPEL
s  (PYHKI[MOHAABHEIE BO3MO/KHOCTH, HEOOXOAUMEE AAS pelle-
HHA 33pa4 KOHKPETHOTe NOALIOBATeAs (OOEeMEI BRIMOAHSE-
MHEX paGoT, HaAHYHe HY’KHEX IMpu@TOB, pycpHIHpOBaH-
HOCTH);
s (PopMHPOBAHHE IBETHOrO H30GpaRCeHAS,
HeoOXOAHMMOe Ka9eCTBO H300pakeH 4, T. €. pajpellaloniyio
CHOCOBHOCTE;
MPOH3BOAMTEABHOCTE HAHM CKOPOCTH IEY4TH;
HaAEKHOCTh H YAOOCTBO 3KCIAYATallHU;
CTOMMOCTE;
3KCMAYATAHOHHEIE 3aTPaTH, BKAIOYAIOUINE CTOHMOCTE HO-
CHTEAN, PACXOAHBIX MAaTePHAAOE, O0CAYKHBAHNA, TOTpelAs-
©MOM BHEPrUH.

ITpn aHaAHM3e XapaKTePHCTHK cmpyinore npuRmepd BaxHo o0pa-
TUTE BHHMAHUE HA paspemente, HanmpuMep, eCAH B OTHCAHHH NIPHHTE-
pa YXa3aHo paspeueHHe Ao 4 800 x 1 200 dpi — 370 o33naYaeT, 9TO MU-
HHMAABHOE PAacCTOSHUE MEeXAY KAILASMH cOcTaBaser 1/4 B0O apoiiMa.
YeM MeHBILE pa3Mep KalAH, TeM MeHbIIe BHASH PACTp, T. €. IPOMERYT-
KM MEXAY COCSAHMMH TOYKAMH. BAXXHOK XapaKTepPHCTHROL CTPYHHOTO
NpUHTepa SBAAETCHA THCAO [[BLTOB, HCIMOAB3IYEMHEX IPH He4YaTH — OT
TpeX A0 AGBATH, PEKOMEHAYIOT UCIIOABIOBATE TPEXLBETHLI® IPHHTe-
PEI AAA IETATH TeKCTOB H KAPTHHOK, TOFAA KaK MHOTOLIBETHHEe — AAS (POTO-
nevatn. He MeHee BajkeH H DapaMeTp <«CROPOCTE medaru». B 2008 r.
CpeAHAA CKOPOCTE NedYaTH CTpYHHOre IpUHTepa COCTaRAfAa 35 crpa-
HHI, YepHO-0eA0T0 TEKCTa B MUHYTY, (DOTO MeJaTaeTca B CPpeAHeM OT
10c.

Ecau mpunTep oGecneyruBaeT TEXHOAOTHIO Pictbrige, To K HeMy MOXK-
HO NMOAKAIOWHTBL (boTOKaMepy Ge3 yyacTHd KOMIBIOTepa H MedaTaTh
oTe Hanpamy1o, HeroTopee MOASAR IPUHTEPOR OCHAINEHE KapApH-
ASpaMH AAA TeX JKe Lieael, a Takre LCD-anucnaesMii. BaoKHHM MOMeH-
TOM NpH BHRIOOpe CTPYHHOTC NMPUHTepa ABASETCE KaYeCTBO KOMIASKT-
HOTO IporpamMMHoro ofecnedyeHns H ApaiBepoB. DRCOePTH YTREPAKAA-
IOT, YTO caMule CTaOHALHHeE Apaliephl ¥y npHETepos Canon, caMmuie
TIpOCTHIE B YCTaHOBKe ¥ Lexmark, caMEle CACIKHBIE B YCTAHOEKE, HO IPH
3TOM ellle H cCaMHBle PYHKIHOHaAEHHe — ¥ Hewlett-Packard,
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Yepho-6easie Aa3epHble RPURMEPbl, KAK IPaBAAO, BRIGCAPAIOT AAA AD-
MAINHETO MOAB30BaHASA. OHH SKOHOMHYHEL: Tepe3anpaBKa KApTPHATRe
NpUHTEPOB COX0AMTCI ACBOARHO AemeBO. CpepHAs CKOPOCTE NEYaTH
GI0AKETHOrC Aa3epHoro NpuHTepa B 2008 . — 18.., 25 cTpaHuI B MURY-
Ty, BpeM# BEIAG'TH IIEPBOre AHCTA (BpeMs nporpesa) okoao 5 ¢. Baxnoit
XApaKTepPHCTHEOH NPHHTepa ABASIETCH MeCTqHEI pecypc. ¥ Gropxer-
HoTo mpuHTepa BHmycka 2008 r. OKI B2200 pecypc cocrapager 2 500
CTPAaHUL B MecAL,

SKOHOMHYECKYIO HeaeceofpasHOCTEL HCMOALIOBAHMA TONO HAU MHO-
ro Tufa NIPUHTEPa H KOHKPETHOM MOASAH CAGAYET MPOCYHTaTs. B 2008 1,
OPOH3BOAMTEAH YKA3EIBAAN MAKCMMAABHKNA pecypc Me4aTatolHX MoAC-
BOE MaTPHYHEX OPHHTEPOB — AC 200 TRIC. CTpaHuL, CTPYHHHX IMPHH-
TepoB — Boace 50...60 TEIC. cTpaHHI, Ad3ePHEX YepHO-6eAHX IPHHTe-
POB — 2 MAH CTpaHHI,

A MN10TTEPDI

IThommep, MAH rpagonocmpoimens, — yCTPOICTBO BEIBOAA B3 3BM
rpacdudeckoil MH(pOpMAlMH THOA 4YepreXeli, cieM, PHCYHKOB, AMa-
rpaMM Ha GYMasKHEIA MAM MHOH BUA HOCHTeAs. [loMumo obrryHoM Oy-
Mar# AAS DAOTTEPOB MCIIOAB3YIOTCH HOCHTEAM B BHAE CIEIHaALHOMN
[IACHKH, SACKTPOCTATHYSCKON HAHM TepMODeaKTHBHOMR GyMarH.

Baaropapsa MOAEBASHHIO NIEPBHX NEPLEBHX NAOTTEPOB, paspaboran-
HEIX pupmoii CalComp B 1959, cTaA0 BO3MOXXHEIM aBTOMATH3APOBaH-
HOe NpoeKTHpoBaHHe, co3paHHe CAITP B pasandHEX ofAacTaX Aes-
TEABHOCTH.

CoBpeMeHHHE [AOTTEPH — DIMPOREH Kiace mepH@epHiHEX
YCTPOHCTE AAA BHIBOAA rpaduieckoii HH(pPOPMAOHH, KOTOpHE MOJKHO
KAACCH(PHUITHPOBATE NG PAAY OPU3IHAKOB.

INo npusnMIY opMHPORaHEA H300paKeHH:

B DAOTTEPH B€KTOPHOT O THOA, B KOTOPHX MUITYIIMIA yaea
OTHOCHTEALHO HOCHTEAA NlepeMellaeTcs o ABYM KOOPDAHHA-
TaM;

& DACTTEPH PAaCTpPOBOTO THODA, B KOTOPEIX MHAIIYLGAH y3eA
mepeMeNiaeTcd OTHOCHTEABHO HOCHTEAS TOABKO B OAHOM
HanpaeAeHHH U H3oGpaxkeHue hOPMHPYETCH H3 ODOCABACBA-
TEABHO HAHOCHMEY TOYER.

KOHCTPYKTHBHO, B 3aBHCHMOCTH OT BHAS HOCHTeAS, MAOTTEpEL IIOA-
PA3ASAAIOTCA Ha MAAHNIETHEIE H DYAOHHEIE.

B mAaHIIE THHX DAOTTEPAX HOCUTEAL Pa3MeIaeTesT HeMOABHK-
HO Ha NAQCKOCTH, Haj KCTOPOH pPAcloAAraeTCs KOHCTPYKIHSA, NO3BO-
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Puc. 7.7. KOHCTPYKTMBHAA CXEMa MNaHWETHOro NNoTTeps

ATIOIIAA TePEMEeINaTh NUITYINNH GA0K CAHOBPEMEHHO IO ABYM KDOOD-
AuHaTaM. KoHcTpykTHBHAA cxeMa IAAHINETHOFC MDAOTTEPa MOKA3aHa
Ha puc. 7.7. [Tnmymm# GAOK YKpenA€H Ha TPABEPCE H NepeMellaeTcd B
rOpPH30HTAALHOM HANPABACHHH OTHOCHTEABHO IIAAHNIETA, HAa KOTOPOM
3aKpelnieH HOCHTeAB. B ¢BOIO ouepeas, Tpasepca ¢ IMINYIGEM DAeMeH-
TOM NEepeMeIaeTcsd B BEPTHKAALHOM HANpaBASHHH IO APYToH Tpaeep-
ce, [lepeMellleHH% OCYIHECTEAAIOTCH 3epes OACIHO-TPOCOBEIE CHCTEMEI,
XOAOBHE BHHTH H 3y04aThle PEHKH ABYMHA DeBEePCHBHEIMH ABHTATEAAMH,
OAHH M3 KOTOPHX YCTAHOBACH HA TPABEpCe, d APYTOH — Ha NAAGHIIeTe,
B PYAOHHHX NAOTTEPAX, KAK IIOKA3aHO Ha pHC. 7.8, HOCHTeAL
paszMelaerce Ha OapafaHe, KOTOPHI MPUBOAMTCA BO BpauieHHAe B ofe

ABHTaTEAL
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7.8. KoHCTpyKTUBHER CXEME DYNDHHOMO NNOTTepa
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CTOPOHH PEBEPCHBHEIM ABHTaTeAEM, & MHIIYIAI GAOK, TIPMBOAMMEILH B
ABMJKEHFE [MArOBHM ABHIATEAEM, HepeMelaeTcs IO HAIpaBASFoIelr
BACOAL ocH GapabaHa.

Hecnorpa Ha TO, 9TO IPEHOWMHAARHO [AAHINETHHE OAQOTTEDE MO-
TYT obeceiHBaTE 60Aee BRICOKYIO TOIHOCTE BHBOAA HHGOPMAITHH, Ha
pHHEKe GOABIIHX TAOTTepoB (opMaTa AD 1 Al) npeoSraparor pyAOH-
HHE OAOTTEPH, NOCKOAEKY HX XapaKTepPHCTAKH YACBASTBOPAIOT TpeGo-
BaHHAM OCARITHMHCTBA 3aAa4. AONOAHHTEABHES IPEUMYINECTEA PYAOH-
HHX OAOTTEPOE CACAYICIIHE: OHH 6oAee KOMIIAKTHH M YAOOHEI, pabGora-
IOT C YepPTEeRAMH OYeHb GoALmIoN AAHHL (Goaee 10 M) HAM BHBOAAT
HECKOABKO AECATKOB YepTeXel OAVH 34 APYTHM, aBTOMATHIECKH OTMa-
THRAd U OTPe3ad OT PyAOHA AMCT HeoGXOAMMOro pasMepa. IIAOTTepEI
Maaoro popmara (A3) 06BENHO NAAHMETHEIE,

B 3aBHCHMOCTH OT THNA MHIIYHIETo OAOKA NAOTTEPEI TOAPAIASAAIOT-
€A CAEAYIOMMM 00pa3oM:
nepreshie, I[I1 (Pen Ploiter);
crpyhneie, CIT (Ink-Jet Plotter),
aaekTpocratuaeckue, 311 (Electrostatic Plotter);
opaMere BHBoaa Hiobpaxkenusa, IIBH (Direct Imaging
Plotter);

m nasepuue, Al (Laser/LED Plotter).

IlepreBH e NAOTTEPH ABAAIOTCA JASKTPOMEXAaHHISCKHMH YCT-
PpoiicTBaMu BEKTOPHOTC THIIA H CO3AAICT H3cHpaXkeHHe IPH MOMOLIH ITH-
IYyIIHEX 3A€MeHTOB, 00001eHHO Ha3SHBAEMEIX neppaMy. [ Tnmrynme aae-
MEHThl OTAHYAIOTCS OAWH OT ADPYTOrC MCIOAL3VEMBIM THIIOM JKHAKOTO
FpaceTeas (OAHOPaz30BHE H MHOTOPA3IOBHE; IIAPHKOBEIe, (PHOpOBLIE,
TIAACTHKOBBIE; C YepPHMAAMH HA BOAHOH MAM MAacASHON OCHOBE; 3aIlOA-
HeHHHE [ICA AABAGHHEM) U KPellsaTCa B AepiKaTeAe IHINYINeTo Y3Aa, KOTo-
Pl KMEET OAHY CTelleHb CBOGOAH NepeMelleHNd B PYAOHHHX IAOTTe-
pax H ABe CTeNleHH CBOOOAH IIepeMeeHus B IAAHIIeTHRX.

OTanvuTeABHOH 0co0eHHOCTEIO [1I1 gBASleTCH BHICOKOE KA4yecTBO
noAy4daeMoro u3obpaskeHus, B TOM YHCAE HBETHOTO IIPH HMCIIOAR30BA-
HUH LBETHEIX MMIIYINHX ASMEHTOB.

BeAylllHe H3rOTOBHTEAM NepheBHX MAoTTepoB: CalComp, Mutoh
(RapaHAALIHO-IEpLEBHE NAOTTEPE), Summagraphics (Houston Instru-
ments).

KpoMe nepreBLIX MAOTTEPOB, KOTOPEIe SBAHIOTCH BEKTOPHLEIMH, BCe
OCTAABHHE THIEI MAOTTEPOE — PacTPOBHE, T. €. HCIIOAB3YIOT AMCKDET-
HEI cooco0 Co3paHUA H300parkeHHs.

CTpyHHHe OAOTTEPH SABASIIOTCA YCTPOUCTBAMH BRIBOAA rpadn-
TecKol HHpOPMAITHH, HCITOABIYIOIIHMH PAa3AHYHES CTPYHHEE TEXHO-
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AOTHH ntedarH. M3 Bcero pasHooOpa3nsa CTPYHAHHX TEXHOAOTHH IIeYaTH
HanOoAbIMee pacnpocTpaHeHue B THITYITHX ¥3AAX NAOTTEPOB MOAY4H-
Ad «Oy3EIpEROBasi». CyIecTEyeT TPH Pa3HOBHAHOCTH CTPYHHEIX TIAOT-
TEpOB: MOHOXPOMHEE, HBeTHEE [HOAHOLUBETHHE} H C BO3MOXHOCTEIO
LIBeTHOH neyaTH (color capable).

CTpyiiHHe MAOTTEPH € BO3MOXKHOCTEIO IIBETHOH NeYaTH IO3BOATIOT
BHIIOAHATD YEPTEXW C IBETHBIMH AHHHAMH H OAHOTOHHO 3aKpalleH-
HEIMH 00AACTAMH. OHH ABASIOTCH CTPYHHEIM aHAAOTOM OORIYHEIX NepPb-
€BLIX TACOTTEPOER.

Aad muporodopMaTHOHR NedaTH, IPUMeHAEMOH IPH HATOTOBACHHH
PEKAAMHON IPOAYRIMA, HCTIOABSYIOT CTPYHHEIE DAOTTEDHI, Ha3hBAE-
MEIE COAEBEHTHBH MH. YepHnAAa 3THX IAOTTEPOB He BOAOPacTROPH-
MRIe, KAK BO MHOTHX APYTHX, 8 PACTBOPSIOTCH B AlETOHE, 0GecTIeyHBax
YCTOWYHBOCTE pacledyaTaHHOTO H300pasKeHns1 K aTMOCHepHEM BO3-
AeicTPHAM. COABBEHTHHE IAOTTePEHL, IPEACTABACHHEIE Ha POCCHHCKOM
PHIHKE [peNMYINECTEEHHO KoMTanuelt Mimaki Engineering Co., Ltd.,
00ecnedHBalOT BHICOKOCKOPOCTHYK) H BHCOKOKAYECTBEHHYIO CTpyH-
HYIO IMPORPOPMaTHYIC IeYaTh Ha CAMOM IIHPORKOM CHEKTpe HOCHTe-
Aeil: BHHHAOBHX GaHHepaXx, CeTKaX, CAMOKASIIIHICA IIAGHKAX, XOACTE,
HEROTOPEIX BHAAX OYyMAaru ¥ TEKCTHAR, & TAKKE Ha HOCHTEASIX B3 HeR0-
TOPEIX BUAOB ITAACTMACC.

TTpuemaemas 1eHa, BEICOROE Ka4eCTEO Ne4YaTH H GOABIIHE BOZMOXK-
HOCTH CAGASAM CTPYHHHE MAOTTePH CepPhe3HEM KOHKYPeHTOM Iephe-
BHX YCTPOHCTE. Beaylpie HM3TrOTCBHTeAH CTPYHHEIX HNACTTEPOB —
CalComp, Hewlett-Packard, Summagraphics, Encad.

OaAHiaKo AAHHHE YCTPOHCTRa, KaK H IMePLEBHE NACTTEPH, He BIOAHE
YCTPAHBAIOT IMOAB3OBATEACH ¢ GOARIIMME OOBeMaMH BEIBOAMMORM rpa-
¢Puuecroil MHpOpMauEK. AAA BHICOKOH IPOHIBOAMTEARHOCTH I[EAECO-
06pasHO MPHMEHATE NAOTTEPR IPAMOTO BRIBOAA HAH Ad3epHHe.

ODAERTPOCTATHUECKHE HMAOTTEP R OCHOBAHE HA TEXHOAO-
THH CO3AAHHA CKPETOIO SASKTPHYECKOr0 H300pasKeHHs (IOTeHIIMAAL-
Horo peabeda) Ha HOBEPXHOCTH HOCHTEAs, HMPEeACTABASIOMero coboit
COEHHAALHYIC SACKTROCTaTHYeCKYIC Bymary, paGodad MOBePXHOCTE KO-
TOPOH MOKPHTA TOHKHM CAOEM AM2ASKTPHKA, a CCHOBA MPOIUTAHAa TH-
APODPHABHHMY COAMHY, MOSBOAAIONIMMH NOAYYATE TPeGYEMYIO AAS HEE
BAAKHOCTD M 9AEKTPOIPOBOAHOCTE. AAA 3aITHCH HHOpMaLTHH HCIOAL-
3YIOTCA MAIIYIHE Y3AR, IPeACTaBASIOmMUe cobol GAOKA BAEKTPOAOB.

IMoTeHnHaABHEIH peabed 06pasyeTcs NPH OCUKASHUM Ha NOBEpX-
HOCTh AUSACKTDPHEKA CBOGOAHLX 3apAA0E, ODpasYIOIMXCA MpH Bo3GyR-
ACHHH 3ACKTPOAOB BHCOKOBOALTHEIMH UMITYALCAMH HallpsoReHud. Kor-
Aa OyMara IpOXOAMT Yepes HPCABAOUINI Y3eA ¢ KMAKHM HaMarHH-
YeHHHM TOHEPOM, €r0 YacTHYKH OCTAIOTCA HA 3apAKeHHLIX Y4aCTKax
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Gymaru. [loaHas LBETOBAS IaMMa MOAYIAETCA 3a YeThIPE ITHKAA CO3AA-
HHA CKPHTOro H3obpaxeHHd M DPOXOAA HOCHTeA] Yepes HeTHpe mpo-
SABASIIOIIHX Y3AA C COOTBETCTBYIOMMMH TOHEPAMH COTAACHO TEXHOAO-
rau CMYK.

OTAHYMTEABHHE 0OCOOEHHOCTM AAHHOTO THINA NMAOTTEpPOB — CKO-
POCTB, HAARKHOCTh, KAYeCTBC H IPOH3BOAHTEARHOCTE. VX TPHMeHAOT
TIPH BHICOROF CTENEHH aBTOMATH3IAHK TpOoeKTHHX paGoT. Haolparxke-
Hue, NoAy4eHHOe Ha 311, BecEMa yCTOMYHBO H He BEIOpaeT IIOA BO3ARH-
CTBHEM YAETPAtPHOAETOBEIX Ay9eH, 4 CTOMMOCTE JAEKTPOCTATHIECKOH
GyMart COOTBETCTBYeT CTOMMOCTH BLICOKOKA4YeCTBeHHOH TuIorpad-
crol Gymarn. OAHARO SAEKTPOCTATHIECKUE NAOTTEPH OTAHYAHITCE BRI~
CoKo¥M ce6eCTOMMOCTERIO H HeOOXOARMOCTLI0 MY TIHATEABHOTO OGCAYRH-
BaHHA,

ITAoTTepH NPpAMOrc BHBoOAA H300paxeHHd, HAH
TepMorpagHuIecKne, HCIOABIYIOT B KaUeCTBe HOCHTEAS CIeH-
AABHYIO0 TepMOOyMary, TEMHEIOIYIO NNOA BO3ASHCTBHEM Temnaa. MoHo-
XpOMHOS H300paXKeHHe CO3AAeTCd MHHHATIODHEIMH HAI'DeBaTeAdAMH,
ChOPMHPOBAHHEIMH B BHAES (rpeQeHKN», KaKALIH H3 KOTOPHX HMMEET
caMocToATeARHOE yhnpaBieHHe. [Ipu nepeMenjeHHH TepMoGyMaru oT-
HOCHTEABHO «TpebeHER» €€ OBET H3MeHASTCH B MECTAX Harpeea.

MNpocroTa MeXxaHW3Ma HedaTH ofecredMBaeT BRICOKYHD CKOPOCTH
BRYEpPYMBAHNA K XOpoIee paspemenue. TepmobyMara oOeITHO OAE-
ercs Ha pyaoHa. [IBA nmpuMeH:AIOTCA B KPYIHEX MPOSKTHEX OpraHu3a-
OHAX KaK AAA BEIBOAQ IIPOBEPOMHBIX KOIHH, TaK B AAL HITOTOBASHHA
OKOHHMATeABHOTO [IAKeTa YepTeskeH HaAANA.

BHICORaf HAAERHOCTH, NMPOHIBOARTEABHOCTE HAPAAY ¢ HH3KHMH
SKCHAYATAHMOHHHME 3aTpaTaMH CiocoGCTBYIOT PAaCILUPEeHUIO HX ITPH-
MEHEHHA NPH HHREHEPHOM OPOEKTHPOBAHHH, B APXHTEKTYPe, CTPOH-
TeALCTEE.

ITAcTTepH Ha OCHOBe TepMODepeAadH TAkKe HCIOAL-
3Y10T TepMHYECKYI0 TEXHOAOIHIO, OAHAKO B HHX MEXKAY TepMOHArpeBa-
TEAIMH B GyMarol (WA Npo3payHol MASHKOR) pasMeraeTcs ACHOD-
HHHA IBETOHOCHTEADL — TOHKAH TACHEA TOAIMMHOM J... 10 MKM (HanpH-
Mep, AABCAHOBaA), yCTAHOBAEHHAA KpacalliM CAOeM Ha BOCKOBOH
ocHoBe K Gymare. OcoGEHHOCTBIO IIAGHRH ABARETCA HH3KaA {MeHee
100 °C) TeMmepaTypa NAaBACHHS.

Ha AOHOPCKOM DBETOHOCHTEAEe HaHeCceHH OOAGCTH KaXKAOTO H3
OCHOBHHIX [IBETOB B IIOCASAOBATEALHOM NOpsiAke. I1pH BEBoAe HHPOP-
MaruH GyMazKHE AHCT, COIPHKACATACE ¢ ASHTOH, NPOXOANT MOA eYaT-
HOH roAOBKO#H, XOTOpas COCTOHT U3 MHOXKECTBA (A0 HeCKOALKHX THICHY)
MEABYaHIMHX HarpeBATEABHEIX JA€MEHTOB. BOCKOBOM CAOM IIBETOHOCH-
Teasl B MeCcTaxX Harpepa pPaclAABAMeTCA H IHIMeHT OCTAeTCHa Ha AMCTe.

263



3a CAMH NPOX0A HAHOCHUTCH TCABKO GAMH IIBET, 8 NOAHOCTEIO H300paiKe-
Hue dopMHpYeTCs 3a MeThIpe IIPOX0AA.

OTneyaTKH, NOAYYaEeMHEE C TOMOMIBIO TEXHOAOTHH TEPMOIIEPEAaYH,
AOCTAaTOMHO ADPOTO CTOAT. B CBA3H ¢ 3THM MAOTTEPH HA OCHOBE TEPMO-
nepeaavH HCIOAB3YIOTCA B CHCTEMAX KaprorpadhHu, B COCTaBe CPeACTB
CAIIP, Tpeb6yi0mHX BEHICOKOTO KA9eCTBA BOCIIPOH3IBEACHHS LIBETOB,

AasepHH® NAOTTepH BazHPYIOTCR Ha AeKTporpadudeckoi
TeXHOAOTHH, PeaA30BaHHCOH B Aa3€PHEIX NPHHTepax. B xauecTse HC-
TOYHHKA H3AYYEHNS B DAOTTEPAX NPUMEHAKTCA Addephl H TOAYIIPOBOA-
HHUKOBLI® CBeTOAMOAHEIE MaTpHUR (Light Emitted Diod — LED).

LED-mA0TTE pH OTHOCATCA K KAACCY PACTPOBEIX, KOTAA KAKAOM
TOMYKE CTPOKHM H300pa’KeHHMa COOTBETCTBYET CBOH CRPETOAMOA (HANpH-
Mep, npH pasperreHnH 400 Todwek Ha AlofiM AMHellKa Aad opMaTa Al
COCTOMT H3 9 600 A110AOE).

AazepHrue H LED-TAOTTepE BBUAY BEICOKOTG GRICTpoASICTBHS (AHCT
cdopMaTa Al BHBCAHTCA MeHee 9eM 3a 30 C) B IepBYIO OYEpPEADL PEKO-
MEHAYHOTCH IIOARIOBATEAIM € GOARITHMH ofBeMaMu paboT. AAST TOBH-
HIeHHA 3PPEeKTHBHOCTH TaKHe IAOTTEPH Yallle BCero MCHOABL3YIOTCH
KaK ceTeBHe ycTpoiicTBa. K uMcAy MX OpeHMYIECTB OTHOCHTCA BO3-
MOKHOCTB paboTaTe Ha 0OEYHON GyMare, 9TO COKPAIIAET YACALHEIE 3a-
TpaTH OpH IKCIAYATalH.

O6aacT mpuMeHeHHS LED-nA0TTepOB: CAOKHEIA TEXHUYECKHH AK-
3afiH, apxXUTEKTYpPa, ACKYMeHTOOb0pOoT, KapTorpadis.

IIpuHMMaf BO BHAMAHHE, YTO MUPOKO(CPMATHHE COABBEHTHEIC
MAOTTEPH NMPEACTABAAIOT OMACHOCTh OKpPYRalolleil cpeae € TOUKH 3pe-
HMA BPEAHHX AETOHOCOACPRALMX BHOPOCOB, ANV ITHPOKKPOPMATHEX
PYAOHHEIX NACTTEPOB HODEAAAraoTcsa HOBHIE TeXHOAOTHH. Hanpuwmep,
Mimaki Engineering Co. Ltd. B 2008 r. aHoMcHpoBara HOBRIH 60-
AIOMMOBHH CTPYHHHH MAOTTEp ¢ yARTpadHoAeTOBEIMA (YD) oTBEpXK-
AAeMBIMH YepHUAAMH, B MAOTTEpe HCTIOALIYIOTCS ABE NEPEAOBRIE TeX-
HOAOIHH: 3KoAOTHIHAA UV-LED-TeXHOAOIHA, [IPH KOTOPOH npaKTHYe-
CKH He NPOHCXOAHT BRIAGAGHHS TelAda H 030H4, M HOBHE 3AACTHYHBIE
Y-uepanra. CeeTon3aydaomtie Y@-AHOAR, UCOOARIYEMHE BMECTO
Y{-raMn, NpaKTHYeCKH He HarpeBalOT MAaTePHaA, Ha KOTOPHIA HaHo-
CHTCA H300paskeHte, YTO NO3BOAAET HCIOABIOBATD DAOTTED AN TICYATH
Ha TeNMAOYYBCTBUTEALHLIX MaTepHAAAX, TAKHX, HallpUMep, KaK IACHKM
I'BX. KpoMe Toro, cnennaAsHHEe JAacTHIHHe YQ-qepauaa MoryT pac-
TATHBATECA AC 200 %, 4YTO 1103BOASIET IIEYATATE Ha TEPMOIAACTHYHHIX
HOCHTEeANX M TAEGHKAX, 3HAYMTEARHO PacHIHpAs BO3MOMKHOCTH Y-
neyarH. UV-LED-TeXHOAOTHA HCKAIOMAeT O30HHPOBAHHE BO3AYXA, CHH-
JKaeT NoTpeSAeHMe JHEPrMH NO CPAaBHEHHIO ¢ TPIAHIHOHHRIME Y-
AAMITAMH,
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Ilpn BHbOpe DAOTTEPA CASAYET NPUHUMATH BO BHUMAaHHe Te Xe
OCHOBHHIe XapaKTepPHCTHKH, YTO H OPH BHEOPE NPHHTEPA.

TPEXMEPHbIE NPVHTEPD!

Tpexmepuniili, nan 3D-npunmep, — 3T0 YCTPOICTBO BHIBOAA TpeX-
MEPHLIX AAHHLIX (KaK MpaBHAd, 00beMHOM reoMerpuwn). (Dakrigeckn
PE3YALTATOM €T0 paGoTRI ABASETCH HeKOTODHI (hHanyecKHE o0BeKT,
a He HHQOPMAaLHA B AByXMEPHOM BHAE (TEKCT, 4epTeRH, H3olpaReHns,
¢pororpacpum},

7.3.1. HasHa4yeHvne u obwme NpUHLMNGI
TpexmepHoOn nevaTi

Heof6x0AHMOCTE B BBIBOAE AAHHHX K3 TIK B TpexMepHOM BHAe 00y-
CAOBAEHA TEeM, 9TO B ODpoUecce pa3paboTKH HOBOH MPOAYRIME YacTo
BO3ZHHMKAET HEOOXOAHMOCTE B ONIEITHHX 00pa3nax MAH B TAK Ha3bIBae-
MEIX ¢ MOASAAX-IIPOTOTHIIAX» HIASAWH, ETO OTAGABHHX AcTaAel H y3A0B,
MoaeAR-NIPOTOTHIR TPeByIOTCH Pa3AHYHEIM CAYKOaM NMpPeANpPHATH
MapKETHHIOBLIM H PERAAMHEIM, a TAFOKE AH3aTHePCKUM, KOHCTPYKTOp-
CKHAM H TEXHOAOTHYECKHM NMOAPA3ASACHHUAM.

HM3roToBASIFOT HPOTOTHIL NO-PAa3HOMY: HA OAHHX NPEAMPHITHAX
AeTaam (ppesepyloT H3 MAACTMAacC, MATKHX METAAAOB HMAH ASpeBa Ha
craHkax ¢ HITY, Ha APYTHX — MOAAraloTCsA Ha 30AOTHE PYKH YMEABIIeB-
MoAeAbIHKOB. Ho Bce 3TH MeTOAH TpeGyIoT 3aAefiCTBOBAHMA NPOH3-
BOACTBEHHHIX MOLIHOCTEH, HCIIOAB3OBAHAA BHCOKOKBAAH(DHITHPOBAH-
HOTD Py9YHOTO TPYAA U, KaK MpaBuac, GOABIMMX EpeMeHHEIX 3arpar. [To-
ABA€HHE Ha pHHKe JD-IpUHTePOB MO3BOAseT GHICTPO, KAaYECTBEHHO H
HEeAOPOro M3rOTOBAITE MOAGAW HOBHIX M3AESAMH, X Y3AOR H AeTaAeH,
BHEAPATSH TEXHOAOTHH GHICTPOrO NPOTOTHIHPOBAHNA.

Brcmpoe npomomunuposanue (Rapid Prototyping, RF) — 370 no-
CAOHHOE NOCTpOeHWe (PU3NIeCKOH MOAEAU (NMPOTOTHNA) B COOTBET-
CTBUH ¢ reoMetpieii CAD-MopeaH, 3anroxkeHHoH B TTK. OcHOBHOE OT-
AHYHE ITOH TEXHOAOTHH OT TPAAHLHOHHEIX METOACB HATOTOBACHHS MO-
Aerelf 3aKAIQUAETCHS B TOM, 9TO MOAEAR CO3AAETCS He OTASACHHEM
MAaTepHaAa OT 34rOTOBKH, & MOCAOHHEIM HapalliHRaHHeM MaTepHaAa,
COCTABASIIOLLIErO MOAEAR, BKAIOUASI BXOAALINE B He¢ BHYTPeHHHE H AfUKe
MOABHKHBIE YACTH.

Brepeue Texmoarorns RP GuHaa peasnsopaHa B xoHne 1980-x rr.,
KOTAR aMepHKaHCKas KommaHusa 3D-Systems BHBeAa Ha PHHOK CBOIO
OepBylo ycTaHoBKy SLA (Stereo Lithography Apparatus), cosaaioinyio
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Puc. 7.9. DopMuposaHue ceserma ana nedati AD-npunTepa:
8 — CAD-pamine; § — bpasosaHiee COUEHMA; & — OQHO CaYeHWe

MOASAN METOAOM NOCAOMHOIC OTBEPAEBAHHKSA (hOTOMOAHMEPA TOA BO3-
AeﬁCTBHEM Ayua Aa3epa.

Bee coBpeMeHHEI@ CHCTEMEL ORICTPOTO NPOTOTHNHPOBAHMA paboTa-
HOT O CXOXKEeMY AATOPHTMY:

s CUHTHIBaHHe TpexmepHoli reomerpuu u3 3D-CAD-cucrem
(puc. 7.9, a) 8 popmare STL (0GLITHO THEPAOTEABHEIC MOAES-
AM HAM MCAGAHM C 3aMKHYTHMHM NOBEPXHOCTHRIMHM KOHTYpa-
mHy). Bee CAD-cHCTEMEI TBEPAOTEABHOIO MOASAHPOBAHUA
MOTyT BHIpABATE ¢atian STL (puc. 7.9, 6);
s Ppa3GHeHHe TPeXMepHOR MOASAM Ha OollepedHble CedeHUd
(cAoM) C TIOMOIOBIO CTIEDUAABHOM MpOrpaMME, IOCTaBASAE-
Moii ¢ 080OPYAOBAHHEM HAM HCTIOARIYEMOH KAK IPHUAOKEHHE
(puc. 7.9, B);
= TIOCTPOCHHE CedYeHHH AeTaau CAOH 3a CAOeM CHHU3IY BBEpX,
AO TeX Mop, HOKA He GYAET MOAY9IeH (DH3HIECKUH IPOTOTHI
MOAEAH.
ChoM pacnoAaraloTes CHH3Y BECDX, OAWH HAA APYTEM, PHAIHYECKH
CBA3LIBAIOTCA MeXAY coboil. IlocrpoeHEHe IPOTOTHNA NMPOAOATKAETCH
AQ TeX Nop, OOKa ITeCTYIAKT AAHHLE 0 cedeHUAX CAD-MopeAn.

7.3.2. Knaccudmkaums marepuanos
TPEXMEPHON NevaTm

TexHOAOTMH TpeXMEPHOH MeYaTH OPHHATO NMOAPA3IAEAATH 110 THITY
PacXOAHEIX MAaTepHMaAOB (KMAKHe, NMOpOomKooGpasHEle H AMCTOBHE
TBEPAOTEABHEIE),

TIponeccrl, HCIOAB3IYIOIIME KHAKHE PACXOAHEIE MATepHaAbl, TOA-
PA3ACASIIOTCA, B CBOIC OUEPEAD, HA IPOLECCH OTBEPACHHA IOCPEACTEOM
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KOHTAKTa C A33€pOM, OTBEPACHHA HASKTPO3APIREHHBIX RHAKOCTEH
HAM OTBEPASHUS MPeABapPHTeABHO PACIAABAGHHOTD MaTepHaAa.

Iponeccel, HCOOABSYIOI[HE MOPOMKOOGPA3HHE MaTePHAAEL, OCY-
MIECTRAAICT CKpenAeHHe MacTUI] TOCPEACTBOM BO3ACHCTBHSA AalepoM
HAHM BEIOOPOYHOTO HAHECEHHA CBA3YIONIHX KOMIIOHEHTOB,

IMpoileccH, MCMOAB3YICIIHE B KaYecTBe DACXOAHRIX MAaTepHaAoB
TEEPACTEABHBIC AMCTOBBIE, MOTYT OHTh KAGCCHUITUPOBAHH IO CIIOCO-
Oy UX coeAHHeHHS — Aa3epoM AHOO CAOEM aAresnBa.

7.3.3. OcHOBHBIE TEXHONOMUW N NPUHTEPDI
ANA TPpeXMepHO NevaTu

Cmepeoaumorpagusn (Stereolithography — SLA) cTaaa meproit u
HauGoAee pacOpOCTpPaHeHHON TeXHOAOTHell TpeXMepHOH IedYaTH.
[puamHn GHA H30OpeTen M 3anaTeHToBAaH YapAarioM XaaroM (Charles
Hull} emje 5 1986 1.

CyTh cTepeoAUTOrpadHHE B CACAYIOIIeM: B paGoueill J0He BpHHTEPA
HaXOAMTCA XRUAKHE (oTomoaumep. [Tpu oceemenvu yasTpadHoaeTO-
BEIM CBETOM (QOTOMOAHMED 3ATBEDASEAET H IpeBpaniaeTcd B AOCTa-
TOYHO EPOYHHIN EAACTHK. AAR 33CBETKH OAMMEDPA ACTIOAL3YETCH AUGO
YAETpa(hHOAECTOBHE Aa3ep, AMG0 0OEAHAS YARTPAHOASTOBAS AAMIIA.

He—Cd-aazep

Puc. 7.10. Cxema TpeXMepHOra NPMHTEDA, PEaANM3YIoilIero crepeon1Torpa-
thrueckyio TexHonoro SEA
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Ayu Aazepa (pHc. 7.10) daKTHYSCKH TOIMHKCEABHO CKaHMpYeT paGo-
YYI0 ACCKOCTE H (POPMHPYET OTASABHHE TBeDAEIE «IIHKCEARI», [IOKA He
HApUCYeT Ha IAACTHKE CeYeHMe MOASAN, 3aTeM YpoBeHE (POTOMOANME-
Pa OOEHIILIAeTCA 3a CUeT OIYCKAHNA paGodero cToAa BMecTe co COOPMH-
POBaHHOMN YaCTBI0 MOAGAH, H TOBEPX HErO PHCYETCA CAGAYIOIIHIH CAOH,
NoXa MOAEAE He GyAeT TOAHOCTRIC TOTOBa. CrepecanuTorpadisa No3Bo-
AfleT MOAYUUTE TOYHOCTE #OTMEUATKA» MOPAAKA ASCATEIX AOAEH MHA-
AHMETpa, XOPOIIC BOCTIPOH3BOAHT MEAKHE AeTaAH M ofecneuHBaer
AOCTaTOYHO POBHYIO MOBEPXHOCTE 00LeKTa. HepoCTaTKaMi cTepecAn-
TorpaHIecKoi TEXHOAOTHH ABASTCA TO, YTO TPeXMepHbIe IIPHHTEDH,
OCHOBAHHEIC HA 3TOM METOAES, & TaKKe PacXOAHHIe MATePHAAL A0CTa-
TOYHO AoporH. K ToMy e ofpabaTHBaeME MaTepPHaA OTPAHUYHBALCT-
Cf TOABKO (hoTOROAMMEpaMH.

CROPOCTHOM TPeXMEePHEIN NMPHUHTEP KAK cHcTeMy GRICTpOro NpoTo-
tunnposannd Prefactory paspaGoran, HampuaMep, HeMeIKoH KoMITaHH-
eit Envisiontec. 3acPeTKa NPONU3BOAUTCT NPH MOMOIE TEXHOAOTHHN DLP
(Digital Light Processing), aHaACTHYHOM’ HCIIOAB3Y@MHEM B KOMIILIOTED-
HHX DPOEKIHOHHKX CHCTeMax (CM, TA, 4], Paspemenue (AA9 OAHOTO pa-
Gouero caos) cocraBaseT 1280 x 1024 nmuKceaa IpH pasMepe MHKCeAa
150 nau 90 MK. ToAlnuHa cAoeB BaphUpyeTcq oT 150 po S0 M. C noMo-
meio> Prefactory MOMXHO HM3TOTOBASTE OOBEMHEIe MOAEAM pa3MepoM
OROAC 190 x 152 x 230 MM, a CKOPOCTEL MEYATH COCTARASAET A0 15 MM/u
(2 BRICOTY). YnpaBAasieTcd NPHHTEpP BCTPOHHHM KOMIBIOTEPOM IOA
ynpapaesreM Linux, a ¢B43b MAST Yepes AOKAARHYIO ceTh 0o Ehternet,
yTo mozBoAseT Prefactory BEIDOAHSTE (byHKUMH CeTeBOro NMPHHTepa.
Tpuurep saunMaeTt Beero 0,3 M? naomaan,

Aa3seproe cnexanue (Selective Laser Sintering — SLS) — eile oaHa
TEeXHOAOIHA TpeXMepHOil nmeyaTi, KoTopas ORAA pa3paboTaHa B XOHIe
1980-x rT. B TexacCKOM yHMBEpPCHTEeTe B (OCTHHE M 3alaTeHTOBaHA B
1989 r. B TpexMepHEX SLS-TPHHTEpAX TAKKE UCIMOARIYETCT Adasep, HO B
KadecTBe pabodero MaTepHaAa BEICTYHAET He (POTONMOAMMED, a Nopo-
LIOK KaKOTO-HMGYAL OTHOCUTEARHO AETKOMAABKOTO DAaCTHKA. [ThacTux
B paboueM oSweMe SLS-npUHTEPa HarpeEaeTCsa MOYTH AC TEMIIEPATYDEI
OAABACHNIA, 4 YTOOLI OH He 3aropeAcs H He CTaA OKHACAATLCS, B pabovyio
30HY MOAAETCa a3oT (pHc. 7.11). 3areM MOLUHHIR, HanpuMep, CO,-adzep
PHCYeT N0 DAACTHKOBOMY MOPOLIKY CeUeHHe AeTaAH, IAACTUK Harpepa-
&TCH BLILTE TEMITEPATYPHL IAABACHHS U CTIeKaeTcq. CBepxy HaChIIAeT s
CASAVIOIHHA CAOH H IPOLeAYPa MOBTOPAETCA. B KoHIle paGoTRI AMIITHUH
OOPOLIOK IMPOCTO VAAASETCA ¢ MOTOBOM MOAeAH, AazepHoe cneKaHue
ofecredHBaeT ACCTATOYHO BHCOKOE KaveCcTBO AeTaAell, XOTd NoBepx-
HOCTB ¥ HHX IIOAYYAeTCs DOpHCTOH, BMecTe ¢ TeM DOAyYeHHHE METOAOM
SLS MoaeAH — caMEle MPOYHHE, H 3TY TEXHOAOTHIO B IPHHIUIIE MOXK-
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Poauk, \ —CKaHHpYyIOlllee 3epKaro
pa3paBHHBAIOIINI

MOPOLIOK HacuinHO#M NOpoIoK

__O6pasern

Coﬁnpa.aoma.a' CHCTEMA

Puc. 7.11. Cxema TpexmepHOro NnpvHTEpa, peanqaylowero TeXHoNormo
nasepHoro cnekaHua SLS

HO MCIIOAB30BaTh AAS MEAKOCEPHHHOro npomsBopcTBa. OpaHako SLS-
IPHHTEPH AOCTATOYHO CAOKHEIE H AOPOTHe, @ CKOPOCTh M3TrOTOBACHUSA
MOAEAM COCTABASIET BCero HECKOALKO CAHTHMETPOB (BLICOTHI) B 4ac, NpH
3TOM HECKOABKO 4acoB TpebGyeTcs Ha HarpeBaHHe M OCThIBaHUe yCTa-
HOBKH.

SLS-TeXHOAOTHSI TIO3BOASET M3rOTOBASITH MOAEAHM C IOABHKHEIMH
YacTsIMM, HanpuMmep ¢ paboTarUUMH NTIeTAeBEIMH COEAUHEeHUSIMH, Ha-
JKUMarmumucs kKHonkamu. Kpome Toro, pAas SLS-npunTepos paspabo-
TaHBI ClIelHaAbHbIe MATEePHAARL, [TO3BOASIOIIHNE HAMPAMYIO H3TOTOBASTE
MeTaAAMYeCKHe AeTaAM. B KayecTBe MOPOIIKA 3A€Ch HCIIOAB3YIOTCS MH-
KpPOYAaCTHIIbl CTaAH, IIOKPHITEHIE CBEPXY CAOEM CBA3YIOLIEro MAAacTHKA.
CrniekaHHe [MAACTHKA MPOMCXOAMT KaK OOBIYHO, a 3aTeM «OTIeYaTaHHas»
AeTaab obxuraercs B reyH. [Ipy 3TOM IAACTHK BRIropaeT, @8 0CBOGOAUB-
IMecs Mopkl 3aNoAHAIOTCS 6POH30H. B pesyAbTaTe 1oAy4aeTcsi 0OHeKT,
cocrosui Ha 60 % 13 crard U Ha octaabHEIe 40 % — u3 6pon3sl. ITo
CBOMM MeXaHWYeCKHM XapaKTepPHCTUKAM OH IIPEBOCXOAUT AAIOMHHHIN U
NpUOAMIKAaeTCsE K KAACCHYeCKOH HepiKaBemlned crard. DakTHYeCKH
SLS-npuUHTEepEl y>XKe ceWuyac MO3BOASIOT IPOHM3BOAUTE NMOAHOIIEHHEIE
MeTaAAMYeCKHe IIPeAMETHl AOCTAaTOYHO CAOXHOM hopMel. Kpome ToTO,
HMeeTCs aHAAOTHYHEIH MaTepHaA C KepaMH4YeCKOH MAH CTeKASHHOH
CEepALIeBHHOH — M3 HEro MOJXKHO AeAaTh MOAEAH, YCTOHYHBEIE K BBICO-
KHM TEeMIIepaTypaM H arpeCCUBHEIM XMMHAYECKHUM BellleCTBaM.
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Puc. 7.12. Cxema TpeXMEpHOro NpUHTEpa, peanuaylowero TeXHONormo
namuHuposanua LOM

AamunupoBaHue (Laminated Object Manufacturing — LOM) Kak Tex-
HOAOTHA OOBEMHOH MeYaTH C MCINOAB30BaHHEM Aa3depa pa3paboraHa
KommnaHuei Helysis. CyTh TeXHOAOTMH TaKOBA — B IDHHTEP I10 OYepeAr
3aKAAABIBAIOTCS TOHKHE AMCTH pabouyero marepuana, M3 KOTOPOro 3a-
TeM Aa3epOM BHIPe3aloTCsi CAOH Oyayiedt MoaeaH. [Tocre pe3ku crou
CKAEHBAIOTCS APYT C APYroM. B KayecTBe MaTepHaAa NepBOHAYaABHO
HCIOAB30BaAACh CIeliMaAbHasA OyMara cO CAOEM KAeslIero BellecTBa.
OaHako TakuM 06pa3oM MOJKHO TaK)Ke Hape3aTh TOHKHI IIAACTHK, Kepa-
MMKY M Ad’Ke MeTaaAudecKylo ¢oabry. ITpuHIMI paboTh TpeXMepHOro
IpHHTEpa, peaausyroumero LOM-TexHOAOTHIO, ITIOKa3aH Ha puc. 7.12.

Cmpylinaa Aa3epHas mpexmepHana neuamb (Fused Deposition
Modeling — FDM) paspa6orana B 1988 r. CkorromM KpamMnoM u ocHoBa-
Ha Ha TOM, YTO ITeYaTalolllasi FTOAOBKA BbIAGBAHBAET Ha OXAAXKAAEMYIO
NAAT(OPMY-OCHOBY KallAM Pa30rpeToro TEPMONAACTHKA (B KayecTBe
MaTepHasa MOJKeT HCNOAL30BaThCA NIPAKTHYECKH AI0G0OH NPOMBILIAEH-
HBIHM TEPMOIIAACTHK), KaK IMOKa3aHo Ha pHc. 7.13. Kanau 6bICTpPO 3aCTHI-
BalOT U CAMNAIOTCA APYT C APYTOM, GOpPMHPYs cAOH GyAyiiero o6 BeKra,
TIOCKOABKY Ile4aTh TAaK)Ke BeAeTcs MocAoiHo. Texnoaorus FDM nmosBo-
ASIET C AOCTATOYHO BHICOKOM TOYHOCTBIO (MHHHMMAaAbHAs TOALIKMHA CAOS
0,12 MM) M3TOTOBAATH ITOAHOCTBIO FOTOBEIE K MCIIOAB30BAHHIO AETaAH
AOBOABHO 60AbLIOrO pasMepa (Ao 600x600x500 mmM). Beaymium npous-
BopuTerem FDM-npuHTepOB aBAsIeTCs KOMNaHus Stratasys.
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Harpertas E4TE

IaatdopMa ¢ KAIAMHN
TepMOIAACTHEA

Pwc. 7.13. Cxema TpexmepHoro CTpyiHomo NpyHTepa

TeXHOACTHS TPEXMEPHOH CTPYIHOM MeYaTH ¢ HCIIOAL3OBAHHEM IT0-
POLIKOBHX MaTepHaAoB paspaborada B MaccaTyceTCKOM TeXHOAOTH-
YeCKOM MHCTUTYTE. B IpHHTepe cienHaAbHad CTPYIHA FOAOBKA, AAAT-
THPOBAHHAA U3 CTPYHHBIX NpHHTepoE Hewlett-Packard, HaBGpri3rupaeT
HA MMOPOLEKOBEIN MaTepuas Kaedllee BelecTeo. B KagecTpe nopomxa
HCMOAB3YETCA OORIYHEIH IHIIC HAH KpaxMaA. B «3a6pEI3raHHEX » MECTaX
NOPOLIOK CKAGHBAeTCA M POpMHPYET MOAEGAL, T1eYaTk, Kak H B MPEAB-
AVILINX CAYUasaX, HAET IIOCAOHO, a AOIHHI NOPOLIOK B KOHIE MPOLECca
yAaaastercd, Takoil IPHHTED MOXET HCITOARIOBATE KASAILIVIO MHAKOCTE €
Ao0aBaeHHEeM NMHUIMEHTHBIX KpacHTeAel, T.e. Ie4aTaTk LBeTHHE MOAe-
A, HampyiMep, B [BeTHOM OpuHTepe oT Z-Corporation ycTaHOBAeHH
JeThIpe CTPYHHHE TOAOBEH C YEDHHAAMU-KASEM OCHOBHEIX LBETOB,
GAArOAAPS YeMY MOAYUSHHAS MOAGAL MOJKET BOCIOPOHIBEOANTE He TOAB-
KO (hopMy, HO H OKpacKy CBOEro BUPTYaABHOIO npoToTHna. [Ipu 3ToM
TpexXMepHHe NPUHTePH Z-Corporation HepCpOru H paGoTaroT Cy1ecT-
BEHHO OBICTPee pPaHee ONMHCAHHBIX YCTROHCTB.

BapnaHT NopolIKOBOM CTPYitHOM NevuaTH pa3paboTaH KoMmaHueit
ProMetal. BMecTO rHncoBoro nopomka B TPEXMEpHOM ONPHHTEpe OpH-
MeHASTCA MOPONIOK MeTaArYecKHN. ChopMOBAHHAS K3 MOPOIIKA MO-
AEAb OGEHWraeTca B IIEYH, TaK YTO NOPOIIOK AHROO CHAABASIETCH CaM,
AMBo cBA3KBaeTcA GOAEe AETKOMAABRMM METAAADM, KaK H IpH Aa3ep-
HOM COeKAHHM MeTAAANIECKHX MOPCUIKOB,

B oBAacTH CO3AAHHA HOBBIX TEXHOAOTHMHA U yCTPOHCTE TpeXMepHOH
mevat HaGAI0AAeTCS 3HAYMTEALHEH nporpecc. PEIHORK NMOMOAHSETCA
HOBHIME 3D-mpuHTepaMB. ABMAMDYIOT 3Aech KoMmmaHuu 3D-Systems
(CIH1A); Fockele & Schwarze (TepMaEna); SONY/DMEC Ltd. (Inounsa);
CMET, inc. (Inorua); Aaroflex Inc (CHIA); Helisys Inc (CILIA); Kira
(Anomna); Stratasys (CIIA); DTM (CIIA); EOS (TepMannsa); Cubital
{(Uapanas); Light Sculpting Inc (CILIA).
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12.

13.
14.
18.

16.

17.

18.

2 I U O

Sw ON®

KOHTPONLHLIE BOMNPOCH!

YHem OTPMMSIOTCA TEKCTOELM W rpathr4eckvd peXxHmMbl patoTel
NpUHTEPOR?

B Kaxux cny4anx peKxoMeHOyeTCA NPMMEHEHWe MAaTPHYHEIX NPUHTE-
poe?

BBINONHWUTE CRABHUTENEHLIA AHANWA TEXHONOrMA CTPYAHOA Ne4aTH:
NLEI0INEKTPUHECKAR, Ny3eIpbkoBai 1 Drop-on-Demand.

Kakne 0CHOBHLI® Yankl BX0NAT B COCTAR NS3EPHOro NpuHTepa? Ka-
Kre IM3n9eCcKUE ABNEHMA NONOXEHE! B OCHOBY ero patoTe!?

Kakue u3 CoBpamMSHHBIX NPUHTEROE LIBNecoobpasHo NCNoNe3oBaTs
Aana nonyveHua Wsobpaxenus oTorpaiM4eckoro KavecTea U Ka-
uecTea LQ?

KakoBe! BOCTOMHCTEA W HEQOCTATKU TEPMONPYHTEPOB?

Kak paboTaloT cyGnMMaLMOHHLIE M TBEPADYEPHWUNEHEIE NPUHTEPLI?
B yem npaumyLecTED LED-NPUHTEPOB NO CPABHEHUIO & NA3ePHLI-
Mu?

“Hem OTNUHAKITCA NNOTTEPEI BEKTOPHORD W PACTPOBOro TUNOB?

B 4em NpenMyLLECTBO PYNOHHLIX NNOTTEROS NO CPABHEHWID C NNGH-
WETHBIMUY

Kaxop MexaHusM AEVCTBUA NNOTTERDS NPAMON0 BLIBORB W3o0pa-
XKeHUA?

MNepesvcnuTe o6RBCTH NPUMEHEHWA CONLBEHTHLIX NNOTTepoe. [lo-
HEMY OHWM B NPOLIECCE SKCNNYATALUMKM HAHOCAT BPaf OKPYKAIOLWEN
cpene?

Kak patoTaeT nnotTep ¢ YP-0TeepXaaemsiMv YepHUnamMn?
MepevucrvTe oSRACTU NPUMEHEHUA TPEXMEPHBIX NPUHTEDOB.

Hro Takoe «GbICTPOE NPOTOTUNMPOBAHUER W KAKYIO PONk UFPAIOT B
3TOM NPOLECCE TPEXMEPHKIE NPHHTEPLI?

BbiNONHWTE CPAEHUTENLHEIA SHANWA CTEPAONUTOFPatbMYECKON Tex-
HONOMMW TPEXMEPHOA NEYETI U TEXHONOMMW, OCHOBAHHOR HAa nasep-
HOM CNEKBHWUW,

Kakve oblipme KOHCTPYKTUBEHbIE 3NEMEHTH BXOQAT B COCTAB TPeX-
MEPHELX NMPUHTEPOB, PEanUayIoWMX TEXHONOFVK: CTepeonuTorpa-
MMECKYHD, NA3BPHOND CNEKaHWA, NEMMHWPOEAHWA?

MepeyvcnvTe WABECTHLIE PASHOBUEHOCTW CTRYAHOW TpexmepHoA
NEYETH.



TEXHUYECKUE CPEACTBA
TENEKOMMYHWKALUWUOHHbIX
CUCTEM

CTPYKTYPA ¥ OCHOBHBIE
XAPAKTEPMCTYKM

Cucmema nepegaiu tinhopmayiin — COBOKYITHOCTE CPEACTB, CAYXKa-
IHMX AA4 MepeAadr UHpopManuH, B aBTOMATH3HPOBAHHRIX CHCTeMax
obpaGoTru UERGOPMALIMY ¥ YTIPABACHHA HCIIOABIYIOTCA TRACKOMMYHH-
KallHOHHEIe CHCTeMEl. TereXoMMYRUKGUUA ~— Tepepdda MHGbopMalun
Ha paccTOAHME ¢ MOMOIIBIO TEXHHYECKHMX CPEACTE (TeaedoHa, Teaerpa-
tba, paaAnc, TEACBHAEHHA H T.A.).

Komnblomeprbie meseKOMMyRUXONUY — NepPepada AAHHEYX C OAHOTO
KOMNEIOTEPA HA APYTOH € HCHOAR3OBAHHEM Pa3AHIHEIX CHCTEM CBAZH.

Ha pnc. 8.1 opeacrapaeHa ofiofineHHas CTPYKTYPHAsE CXeMa TeAe-
KOMMYHHKAIMOHHON CHCTEMEI IepeAaTH HHGOPMAIH,

HUCcTOYHHEK H nNoTpeb6uTeAr HHPOPMALMH, B KAYECTRE KOTO-
pPHX MOryT GEITh DBM, cHCTeME XpaHeHHA HHGOPMAaNHH, PasAHYHOTO
pOAA AATYHMKH M HCIOAHHTEABHEIE YCTDOMCTBA, 4 TAKXKEe OTACARHEIS
MOAL3OBATEAN, ABASIOTCH aO0OHeHTaMH CHCTEME],

ITe peaaTdHu K npeobpasyer nocTynarowmme oT aboHenTa coobie-
HHA B CHTHaA, DepeAABacMEii [T0 KAHAAY CBA3H,

Coolienne CHTHAA + IOMEXa Curnaa+nomexa CooblleHHe

Iepe-

Puc. 8.1. OBofiWBHHAA CTPYKTYPHAR CXEMa TENeKOMMYHWKALWOHHOA CUCTS-
Mbl Nepena“n NHAopMaLi
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[IpueMHAK BHnoaadaer obpaTHoe npecbpa3loBaHUe CHUTHAAA B
coobieHHe, DocTynanolee aGoReHTY. KaHaAll CBA3H TeACKOMMYHHKA-
LHMOHHON CHCTEME OCYIIECTEAMIOT IEPEAATY MHBOPMAIINH MEXKAY Ie-
PEAATYHKOM M MpHeMHHKoM. ITpH nepeaade HHGOPMAIME IO KAHAAAM
CBA3M Ha CHTHaA BO3AEHCTBYET PAA IICMeEX, YTO MOKET IIPUBECTH K He-
COOTBETCTBHIO MeXXAY IepeAaBaeMEM M IOAYIaeMEIM COOGIIeHHAMME,
T.e. K HEAOCTOBEpHOH nepeaade NHGOPMAITHH.

BaxXHeHIIMM ITapaMeTpoM KayecTBa TEACKOMMYHHUKAITHOHHOMH CH-
CTEMH INi€peAadsl MHQOPMALMH ABASETCA €e IPONYyCKHad crnocol-
HOCTB.

MponyckHas cnocoGHOCTE CHCTEME NEPEAAYH MHpOPMa-
LHH — HaHOOARHIE® TEOPETHYECKH AOCTHRMMOE KOAWYECTBO MHGOP-
MaleH, KOTOPOE MOKeT GHTh NEPEAAHO N0 CHCTEME 33 SAMHHUILY BpeMe-
HH, [TponycxHad CIoCOBHOCTE CHCTEMEI CBA3aHa ¢O CKOPOCTRIC Opeod-
pa3oBaHHA HHGOPMANIHH B MEPEAATIHRKS H OPHEMHHKE B AOIYCTHMOH
CHOPOCTHIO NepeAdyH HH(OPMAIIHN M0 KAHAAY CBA3H, 3aBHCAIIEH oT
dHIMyecKUX CBOUCTB KAHAAA CBA3M M cHrHaAd. CKOPOCTH IepeaauyH
AHCKPETHOH MH(OPMAIHH [I¢ KAHAAY CBA3H N3MepseTca B GoAaX.

Bog (baud)— epuBmia HiMepeHHA CHMBOARHOM CKOPOCTH B CBS3H H
IAEKTPOHNKE, KOAMTECTEO H3MEeHeHnH HHpOPMAIHOHHOTO NapaMeTpa
Hecyllero MepHoAHYecKoro CHrHaAa B CeKYHAY. 3a4acTyio OIMHGOYHO
CYHTAIOT, 4T0 003 — 3TO KOAHYECTBO OUTOB, IEPEAAHHOE B CEKYHAY.
B AeHCTBHTEARHOCTH XK€ 3TO BePHO AHIIE AASL ABOHYHOI'C KOAUPOBAHUS,
KOTOPO€ UCIIOAB3YETCH He BceTAd. HanpuMep, B MOAeMax HCIOAB3YETCSH
KBAAPATYpHa#a aMIAHNTYAHAd MaHHOyAsInust (KAM}, u oppmM HiMmeHe-
HHEM YPOBHA CHTHAAd MOKET KOAMPOBaTLCSI HEeCKOABKO (A0 16) Guron
uadgopMalHu.

[Mpe cuMBOABHOM CKOpoCTH 2 400 60p CKOPOCTE HEPEAAYH MOXKET
cOCTaBAATE 9 600 BHT/ ¢ GAaropapa TOMY, YTO B KAXKAOM BpeMEeHHOM UH-
TepBaAe nepeaaerca 4 6ur. Kpome atoro, 0paMH BEIDASKAIOT IIOAHYIO
€MKOCTE KaHaAa, BRAIOYAA CAYKeGHEIe CHMBOARL {MTHI), @CAH OHH €CTh.
SddexTuBHAA Ke CKOPOCTE KAHAAA BHPAFKALTCI ADYTHMH €AHHHIIAMH,
Hanpumep GHTaMH B CeKyHAY (6uT/C, bps).

Kanaan ceasu (KC)asamorcs ofmaM 3BeHOM A0SO CHCTEME]
nepeaaul HHGopmanui. ITo pu3HYeCcKON IPHPOAS KAHAALLI CBA3M IMOA-
PasAEATIOTCA Ha MeXaHMgecKue, HCIOAB3YEMEE AAS TIEPEAAYH MaTepH-
AABHBIX HOCHTeAel! HHPOPMAIH, aKyCTHIECKHE, OIITIMeCKHe U SAEKT-
pHYeCKHe, TepeAaIomHe COOTBETCTBEHHO 3BYKOBHE, CBETCRHEE H SAEKT-
PHYECKHE CHIHAAEL

DABKTpHYECKHE M ONTHYECKHe KaHAAK CBA3H, B 3aBMCHMOCTH OT
crocoba mEpeAaYH CHITHAACE, MOJKHO ITOAPA3ACAMTL HA TPOBOAHEI @,
HUCIIOABIYIOUTHE AAA TIEPEAAYH CHPHAAOB (PMIHYECKHe MPOBOAHHKM
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(»reKTpHUUIecKHe MPOBOAA, KabeAn, CBETOBOARI), M 6eCIPOBOAHHE,
HCTIOABIYIOIIHE AN TNIEPEAAYM CHIHAAOB SA€KTDOMArHUTHHE BOAHEI
(papMoKaHAAR, HH(PPAKPACHEIe KAHAARI).

Ilo ¢opMe npeapcTaBACHHS OepeadBaeMoM HHGDOpPMAIMH KaHAABI
CBA3H TMOAPA3ASAAIOTCA HA AHAAOTOBEH €, IO KOTOpHM HH(pOpMa-
U nepejpaeTces B HeNpephIBHOH ¢opMe, T.e. B BHA® HEIPEpPHBHOIO
PAAa 3HAUEHHH KaKoi-AnG0 (pH3HTeCKOH BeAHYMHH, H K poBHeE,
nepeaaroiue uHdGOpPMaLiIo, IPEACTABACHHYIO B BHAE II(POBHX (AHC-
KPETHBIX, HMITYABRCHHX) CUTHAAOB PA3sAEYHOH (hH3HTeCKOH IPHAPOAH.

B 3aBMCHMOCTH OT BO3MOXHEX HalpaBACHHHA NepeaayH HHPOpMAITuHY
KAHAABl CBA3H MOAPABASAAIOTCH HAa CHMIIAeKCHHe, NO3BOASIONHE
nepeAaBaTh HH(pOPMAIHIO TOABKO B OAHOM HANIPABACHHW, HMOAYAY-
N AeKCHBH e, ofecneyHEaiolpe NonepeMeHHYI0 Nepepa Ty HHGopMa-
[HH KAaK B IPAMOM, TaK H B OOpaTHOM HAl[PABAEHHAX; AYIAEKCHH €,
DO3BOAFIONHE BeCTH MepeAady HHPOpMaliHi OAHOBPEMeHHO B IPSIMOM
¥ o6paTHOM HaNpaPAGHHSAX.

KaHaAH CBA3H GHBAIOT KOMMYTHPDYeMH e, KOTOPEIE CO3AAI0T-
Cfl M3 OTAGABHEIX YIaCTKOB (CerMEHTOB) TOAEKO Ha BpeMA EPEAddH O
HMM HHPOPMALIHE, & O OKOHYAHHY DepeAaqYH TAKOH KaHaA AHKBHAHDY-
eTcd (pa’BepAMHAeTCH), U HERKOMMYTHPYEeMHe (BHASACHHHE),
CO3AABaeMble Ha AAMTEARHOE BpeMsI H HMeIOIjHe NDCTOSHHEIE XaparTe-
PUCTHKH N0 AAMHE, TPONYCKHOH CHOCOGHOCTH, IOMEX03aniHIeHHOCTH.

IHpoXo HCMOAL3YEeMEE B TeACKOMMYHHKAITHOHHEIX CHCTEMAaX SASK-
TpUYeCKIie NPOBOAHBIE KAHAAW CBA3H PA3AMYAIOTCA N0 DPONMYCKHOH
CNOCOBHOCTH!

® HH3KOCKOPOCTHHE, CKOPOCTh Mepepadd HHGpOpMalHi B Ko-
TOpHX oT 50 A0 200 Gur/c. 370 TeaerpadHHE KAHAAB! CBS-
3K, KAK KOMMYTHpYeMEle (aGoHeHTCKME Teaerpad), Tak H
HEKOMMYTHPYEMBIE;

B CPEAHECKOPOCTHEIE, HCTIOABIYIOIINE AaHAAOTOBBIE (TeAaedOH-
HEI®) KAHAABl CBA3M; CROPOCTDL NEpeaadi B HUX oT 300 A0
9600 6ur/c, a B ctagpapTax V.32...V.34 MeXAYHAPOAHOT'O
KOHCYAETAaTHBHOIO KOMHTETA OO TeAerpadHH H TeAedoHHH
{(MKKTT) ot 14 400 a0 56 000 G6aT/C;

8 BHCOKOCKOPOCTHEIE (ITMPOKONOAOCHEEe), obecneyHBalolme
CKOpPOCTEL nepepauu nHdbopManmu ceeime 56 000 6ar/c.

Aag nepepadu mHGOpMAIIMH B HUIKOCKOPOCTHHX M CPEAHECKOPOCT-

Hex KC ¢duaudeckoll cpepoll OOEMHO SBASIOTCH NPOBOAHEIE AWHHH

CBA3H: IPyNNal AHGC DApPAAASABHEIX, AMGO CKPYYEHHEIX NPOBOACE, Ha-

3LIBAEMEIX BUMaR napd. OHa MPeACTaBaseT COBOH HM30AHpOBAHHEE

NPOBOAHPKH, MOMapHO CBHTHIE MeKAY COGOH AAT YMEHBIICHHUA KaK Ne-
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PEKPECTHRIX JA€KTPDOMATHHTHEIX HABOACK, TAK M 3aTYXaHHdA CHCHaAa
[IPH DepeAaYe Ha BEICOKHMX YacToTax.

AAS OPraHA3aIHHA BHCOKOCKOPOCTHRIX (IDWPOKONOAOCHEIX) KC He-
TIOARSYIOTCA PasAHYHEIE Kafieal.

Kalear «BHTasI Dapa» COCTONT H3 NAPH NPOBOAOE, 3aKPYIEHHEIX BO-
KDYT APYT APYTa H OAHOBPEMEHHO 3aKpYYeHHEIX BOKDYT APYTHX map, B
npeAeAax 0AHOH 060ACUKRRA.

STP-xabeau (puc. 8.2, g) (3KpaHHpoBaHHLIe C BHTLIMH NapaMH M3
MEAHHX NPOBOAOB) NPAMEHAKITCA B OCHOBHOM AAf AMHHH BHeIIHeH
NPOKABAKH, B MCKAFDYHTEABHEIX CAY9adX AAH BHYTDEHHEH IPOKAAAKH,
€CAH BOIMOXKHO CepEe3HOEe BAMANMe YCTAaHOBASHHOTO 0GOpyAOBaHMSA
Ha CHTHAABHBIE AHHHH KaGeAsl MAHM €CAH HEXKeAATEABHO BO3MOKHOE
BAHSTHHE 3AEKTPOMArHUTHOrO U3AYISHHMA caMoro Kafead,

UTP-xa6eau (pHc. 8.2, 6) (HesKpaHHPOBaHHEIE C BUTHIMH apaMH H3
MEAHRIX MPOBOAOR) IIMPOKO UCTIQARIYIOTCA B CHCTEMAX NepeAAYHd AAH-
HBIX, B Y4CTHOCTH B AOKAABHBIX BRITHCAHTEABHRIX cetax (ABC), npimiem
AAHHA cerMeHTa MOXeT Aocturath 100 M. HesKpaHMpOBaHHEIe BUTHE
NapH MHPOKO NCIIOARIYIOTCH B TeaedoHAN.

BRAEASIOT O9TEH KATErOpHi BUTHIX Dap: NepBas H BTOpas KaTeropuu
HCIOABIYIOTCA TIPH HUSKOCKOPOCTHOM Nepepade AQHHEIX; TPEThA, YeT-
BEPTAA | [IATas — [IPU CKOPOCTHAX NEePEAATH COOTBETCTBEHHO A0 16,25 1
155 MGuT/c. 3TH RabeAr 06Aapa10T XOPOIIHMH TeXHUYECKHMH XapPaK-
TEPHCTHEKAMH, CPAPHHTEABHO HEAOPOTrH, YACGHEI B paboTe, He TpebyioT
3a3eMACHHA.

Koaxcuaabnniii xabeap (puc. 8.2, B) nmpeacraBager cob0i MeAHBIH
OPOBOAHUK, TOKPHITH A AH3AKTPHKOM H OKPYKeHHEIH CBHTOH M3 TOH-

Puc. 8.2. KatGanw:

& — STP-xafene (IKPAHWPOBARMLIA C BATEIMK NEPSMW M3 MagHsx npoeopos) 1 —
BHBWHAR 0B0no4Ks; £ — akpaH-thoners; 3 — APBHAXHEIA NPoBoR; 4 — 3aWTHARA NNeH-
«a; & — putan napa; & — UTP-xabenb [HBakpaHUPOEEHHBI C BUTLIMW NAPAMW M3 Mef-
HeiX Nposogoel 1 — eHewwHAR 0BONOUKE; 2 — BWTEA Napa; 8 — KOBKCUNLHLIA Ketens:
1 — LeHTPanbHLIA NPOBOPHWK; 2 — WIOMATODP; 3 — NPOBOAHMK-3KPaH, 4 — BHEWHWA
WaonATOp
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KHX MEAHHEIX TIPOBOAHMKOB 3KPaHHpPYIOIIEH 3alUTHOH OGOAOYKOH.
HMeHHO RoaKCHaAbHEIe KabeAn CTaAM NepBOM TPaHCIIOPTHOM CPeAOH
AOKaAbHBEIX cerert DBM. KoakcuanbHas cHcTeMa IPOBOAHHKOB H3-3a
CBOEH CHMMETPHYHOCTH BHI3HIBAET MHHMMAaABHOE BHELIHee 3AEKTpO-
MarHuTHOe H3AyyeHHe. CHrHaA pacHpOCTPaHAETCS IO IEeHTPAAbHOM
MEAHOM XHMAe, KOHTYP TOKa 3aMBIKaeTCs Yepe3 BHEIIHMH 3KpPaHHBIH
npoBop. KoakcHarbHBEIH Kabeab ¢ moarocol npormyckanus 500 MI'y npu
OrpaHH4YEHHON AAMHE MOKeT 06eCneYUTh CKOPOCTh ITepeAaYH HECKOAL-
KO rurabuToB B ceKyHAY. [IpepeAbHBIe pACCTOSTHUSA, AASL KOTOPHIX MO-
JKeT OLITh IPUMEeHEeH KOaKCHaALHEIM KabeAr, coctaBasieT 10...15 KM,
OnmoBOAOKOHHBIU KabeAb COCTOHT U3 CTEKASHHBIX MAHM MIAACTHKOBBIX
BOAOKOH AMaMeTPOM HECKOABKO MHKpoMeTpoB. Ha puc. 8.3, a mokasaHo
IIPOAOABHOE H IIOIlepedyHoe ceYeHHe OAHOXKHMABHOrO Kabeas. LlenTpans-
HO€e BOAOKHO IOKPHIBAETCH CAOEM OTpaskaroliel 0O0AOYKH (KA3AMHT) 1,
K03(hdHIIHEeHT NPeAOMAEHHS KOTOpPOro MeHbllle, YeM y LIeHTPaAbBHOro
sIApa (CTpeAKaMH YCAOBHO NOKa3aH XOA Ay4yel cBeTa B BOAOKHe). Aas oGe-
CIleYeHUsI MeXaHHYeCKOM IMPOYHOCTH U3BHE BOAOKHO ITOKPHIBAETCH IO-
AMMEPHEIM 3allIMTHEIM chroeM 2. KabeAb MOXKeT copepsKaTh MHOTO BOAO-
KOH, HallpuMep BOCeMb, KaK MTOKa3aHo Ha puc. 8.3, 6. B ieHTpe Kabeas
IOMeIlaeTcss CTAABHOM TPOC 3, KOTOPBIM MCIOAB3YeTCS NPH MPOKA3AKE
Kabeas. C BHelllHeH CTOPOHKI KabeAb 3all[HIjaeTCs CTAALHOM ONAeTKOMN 4
M repMEeTH3HPYeTCS 3AaCTHYHRIM IOAMMEPHEIM ITOKpLITHeM 5. [Tepeaaya

Puc. B.3. MpoponsHoe (a) u nonepeyHoe (6) ce4eHns DQHOXUNEHOMO ONTOBO-
NoKoHHOro Kabens:

1 — KNGAWHF; 2 — 3aLUMTHBLIA CNOW; B — MOMNEepeYyHOe CEYEHWE BOCLMWXWILHOMO Ka-
6ena: 3 — cransHoM Tpoc; 4 — CTankHanA onneTka; 5 — anacTU4Hoe NoNMMepHoe No-
KpbiTHE
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CBETOBOrC Ay4a 10 BOAOKHY OCHOBAHA Ha [IPHHLMIIE IOAHOTD BHYTPEHHE-
TO OTPAKeHHA Ay4a OT CTeHOK CBETOReAYIIeH JRHARL, 33 cHeT 4ero ofecire-
9HBAETCA MHHHMAABHOE 3aTYXAHHE CUTHAAS.

HMCTOYHMKOM M3AYYEHHH, PACIPOCTPAHACMOTO I0 ONTOEBOAQOKOHHO-
My Kaleal0, ABASETCA CBETOAHOA HAH HOAYIPOBOAHUKOBEIL Aa3ep, mpH-
eMHHUKOM H3AYYCHHA — (POTOAMCA, KOTOPHII npeofpasyeT CBeTOBRIE
CHTHAAH B 3AeKTpHYecKne. Kopupopanse MH(OPMAIAM OCYINECTBAS-
€TC C OMOINERD AHAAOTOEOCH, HAPOBON MAM HMIOYARCHOH MOAYAALIMH
CBETOROTO Ay4d. ONTOBOAOKOHHOE COGAWHEHHE FrapAHTHPYET MUHAMYM
IIYMOB H BHICOKYIO MHGOPMAIHOHHYIO 0e30macHOCTh. BepofTHOCTE
OmHOKH OpH Nepeaade No ONTHYECKOMY BOAOKHY COCTABAAET MeHEe
1-107'°, 410 BO MHOIHX CAy4YasX ABAGET HEHYKHHM KOHTPOAE LEAOCT-
HOCTH coolilleHn. ONTOBOAOKCHHEIE AMHHMH CBA3M paboTaloT B ya-
CTOTHOM AHamazoHe 1-10%... 1-10' I'y, yro Ha mIecTb NOpPAAKOB GOABIIE,
YeM B CAYYAe PAAHOYACTOTHEIX KAHAAOR (2T0 ofeclieuHBaeT MpPONyCK-
Hyo cnocobHocTs 50 000 6t/ c). [To 0AROMY TOACTOMY MArHCTPAABHO-
MY OOTOBOACKOHHOMY KaGealo MOXHO OAHOBDEMeHHO OPTaHH3ICBAaTh
HEeCKOALKC COTeH THICHY TeaethOHHBIX, HECKOADRQ TRICSY BHUACOTEAE-
{POHHEIX ¥ CKOAQ THICHIH TEACEM3HOHHEX KAHAAOB CBA3H.

JAst MEOTOKPATHOTO yBeAndYeHHA (6oaee geM B 100 pa3) cyMmMapHOTO
NOToKa EH(OpManHH, NepeAARaeMOi IO OAHOMY BOAOKHY, pa3paboTaHa
TeXHOAOTHA COSKTPAALHOI'O YIAOTHEHHA KAHAACB Hepepadn (WDM —
Wavelength Division Multiplexing). CymiHocTE TexHoAorHH WDM aa-
KAIOMAeTCd B OAHOBPEMEHHOH epeAade 110 OAHOMY BOAOKHY He3aBHCH-
MBIX CHFHAAOB KOMIIOHEHTAMH CBETOBOTO ITy4YKad € Pa3AMIHHMH AAMHAMH
BOAH (pa3sHEIX BeTOB). KaxXAafd KOMIOHEHTa € ONPeASASHHON AAMHOMN
BOAHEI TIPEACTaBAfIeT COGOM OTAGALHEIN ONTHYECKII KaHaA MepepaqyH
HH(pOpPMAHK CO CBOMM MIEPEAATYMKOM H MpHeMHUKOM. AobaBAenne
HOBOTO KaHAAa B AMHHIO CBA3H CBOAHTCA K BBSASHHIO HOBOH KOMNO-
HEHTH CBETOBOrO MyIKa Ha He3aHATOH AAHHE BOAHEI H He 3aTparuBaeT
pabory yxKe CYIIECTEYIOMNX KAHAAOB MePEAaYH CHTHAAOB. AAA mepe-
Aauu HH(QOpMayK N0 PAa’HEIM KaHAAAM MOCYT MCIIOAB30BATHCA aHa-
AOroBEIE H OQUPOBHE CHIHAARL, PASAHYHEIC NPOTOKOAKR M CKOPOCTH
nmepeaayy,

BrcoxocKopocTHREe KC opraHH3yoTca Ha Gase 6ecipoBOAHBIX pa-
AHOKAHAAOB.

Paguoxanaar — 510 GecIpoBOAHEIN KaHaA CBAIK, IPOKAAALIBAGMELH
yepes 3pup. Arg PopMHpPOBaHHA PAAHOKAHAAL HCIOAL3YIOTCA PaasNO-
e PEAATYAR H PAARCTPHEMHHK. CKOPOCTH IePeAAYH AAHHBX IO PaAHO-
KaHaAY NPAKTH1eCKH OTPAHUIHPBAIOTCA MOAOCOH NMPONYCKAHHA NNPHEMO-
DepeAArome anmnapaTypel. PapAHOBOAHOBEIN AMANA30H OMPEASASETCH
HCTICAB3YeMO AAA TePeAANH AAHHEX YaCTOTHOM HOAOCOH SASKTPOMAr-
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HACTOTHRIE NONOCH]

Haasanue noaananazoHa AAHHA BOAHEL, M m:gm n
CBepXAAMHRLIC BOAHK Boaee 1104 Menee 3-10¢
AAMHAHEE BOAHH 1-10%..1-10° 3:104..3-10°
CpeAnne ROAHE 1-10*..1-10% 3:10°...3-10°
KopoTRHe BOAHH 1:10%...10 3-108...3-107
MeTpoBHe BOAHE! 10...1 3-107,..3-10°
AenuMeTpoBEIe BOAHR! 1..0,1 3-10°..3-10"
CAHTHMETPOBLIC BOAHRI 0,1...0,01 3-10%,.3-10%
MUAAHMETPOBRIE BOAHH 0,01...0,001 3-10" . 6-10"%
CyOMHAAHMETPOBHE BOAHEI 1:103..5-10°

HHTHOTO CliekTpa. B TabA. 8.1 mpeAcTaBAeHEI AHATIAA0OHE] PAAHOBOAH H
COOTBETCTBYIONHE UM SACTOTHRIE OAOCHL.

AAS KOMMEpYECKHY. TeACKROMMYHHKAI[HOHHEIX CHACTeM dalle BCero
HCIOAL3YIOTCH MaCTOTHEIE AManascHu 902 .. 928 MM g u 2,40,.. 2,48 [Ty,

BecnposoaHKe KaHAAR CBAMM OOAGAAIOT IAOXOH IOMEX03alHIIEH-
HOCTEIO, HO 00eCneYHBalOoT [OAL3CBATEAIC MAKCHMAARHYHD MOOHAL-
HOCTE H OHCTPOTY PeaKkIHH.

Teaeghontisie AURIIU CBA3N HanOoACE PA3BETBACHE H paclpoCTpaHe-
HEL. OHH OCYIIECTBAAIOT HePeAAYY SEYKOBHIX (TOHAABHRIX) H (haKCH-
MHABHEIX coo0menuii. Ha Gase TeaetpoHHON AMHHI CBAZH NOCTPOSHE
nHGOpMATHOHHO-CIPABOYHEIE CHCTEMEl, CHCTeME! SA€KIPOHHOH mo-
YTH W BHYHCAMTEABHHIX ceTel, MOTYT GHITE COZAAHEI AHAAOTOBHEIE H
L H(pPOBRIE KaHAAK TIEPeAATH HHpOpMAITHH.

B aHAAOTOBBEIX TeAe(pOHHBEIX AMHHAX TeAedOHHEIA MHKpo(bOoH mpe-
obpa3syeT 3BYKOBLIe KOA@GAHHA B AHAAOTOBHIN SACKTPHYECKHI CHrHAA,
KOTOPBIA M nepepaeTcd 0o aSoHeHTCROM AnHmM B ATC. TpeGyeMmas ara
TepeAaYH YeAOBERECKOTo TOAOCa TIOAOCA HacTOT COCTABASIET IPUMEPHO
3 xI'x (amanason 300 I'x...3,3 k['m). [Nepeaavya CHTHAAOE BHI30BA IIPOH3-
BOAMITCA TI0 TOMY JKe KaHaAy, 4TC H Tlepejpava peyd.

B nudpoRPHX KaHaAaXx CBA3M aHAAOTOBHIl CHIHaA mepep BBOAOM
AHCEpPETH3NpPYeTCA — npecOpasyeTcd B IHGPOBYI0 (hopMY: KaXXAbIe
125 MKc {(JacToTa ANCKPETH3AIMH pasHa 8 k') TeKyimee 3HaYeHHe aHa-
AOTDBOTQ CHTHaAa oToGpakKaeTca 8-pa3pfAHEM ABOMYHLIM KOAOM. CKo-
POCTE IepepAYHY AAHHBIX TI0 Ga3opoMy KaHaxy 64 KGHT/c. Ans coapaHusd
Gonee CROPOCTHEIX KAHAAOB HECROABKO KAHAAOB O0LeAMHESNIOT B OAHH
MYAETHEAEKCHPYIOT. MyALTHIAGKCHpYIOMMe, HanpuMep, 32 Ga30BRIX
KaHaaa ofecnednBaloT NpONyCKHYI0 cnocoGHocTs 2 048 K6ut/c. Liudg-
POBHIE KaHaAkl — §a30BHe BAH MYAKTHOASKCHPOBAHHEE — HCIOAR3Y-
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IOTCR NOBCEMECTHO B COBPEeMeHHEIX MATHCTPAABHBIX CHCTEMAX, a TAKKe
AAA TOACOSAMHEHHS K HHM O0(PHCHEIX IudposHX ATC,

Tloayuaer pa3enTHe DHGPOBOH aGOHEHTCKHIS AOCTYI, NPH KOTOPOM
AHCKDETHM3ALMA 3BYKOBOTO CHI'HAAQ BLIOAHACTCA yKe B ADOHEHTCKOA
TeaedOHHOH cHcTeMe, copepxanteit HHTepdeicHbIi HPPOBOIt apan-
Tep.

OCHOBHEIMH NPeHMYIIeCTBAMH DH(PPOBHX KOMMYHHKALIHHA 110 CPaB-
HEHHIO ¢ AaHAAOTOBBIMH ABATIOTC HAACKHOCTD, [EAOCTHOCTE KAHAACB
CBA3H, BO3MOXHOCTE 3hdeKTHBHee BHepADATh MEXAHH3MH 3aUTHTH
AAHHEIX, OCHOBAHHEIS Ha UX mudpopanny,

NOKANbHBLIE CETV U CETEBBIE
AMMAPATHbIE CPEACTBA

AoxaasHas cemt (Local Area Network — LAN) npeacraBager coboit
CoeAMHeHHe HECKOABKHX ITK ¢ moMOINBIO> COOTBETCTBYIONIErO aNnapar-
HOTO H nporpaMMeoToe o6ecnederus. [Toa TEpMHHOM 4AOKaALHAS» TIOA-
pasyMeBaeTcd, 9To Bce 00peAnHeHHnIe ceTri0 [TK A¥craHmpoBaHE! Ha
HeboABIOE PACcCTOSHWE, T. €. HAXOAATCH, KaK IPAaBAAC, B OAHOM HAH B
COCeAHWX 3AAHHAX.

KoMmnsioTep MoXeT paGoTaTes B cocTaBe AI000H CeTH — OT ropoA-
CKoii (Metropolitan Area Network) porao6aabHoit (Global Area Network]).
PacnpocTpanenHoll obAacTeio npuMenenna INK apaseTcs HMEHHO AO-
KaAbHafA coTh, [TK HMeeT ROZMOXHOCTH AAM IOAKAIOUEHHY B CeTEL OAAIO-
AAPS ero OTKPEITOMN apXUTeKType.

KOMOOHEeHTAMH AOKAALHOH CeTH aBAsIoTC oOraHEe [TK, noaxa-
WeHHEIe B CeTh C TIOMOINEIO KAapTH pacwmpenud. Cpeau ITK, obnean-
HEHHBIX B CeTh, BHpeAasieTcH (bafAOCBHH cepBep (HAM NpOCTO
cepBep} — OEHTPaABHEI KOMIOBIOTED BCEH CeTH, ¢ KOTOPHM CBAZaHH
BCe OCTanbHE®, HadHBaeMHe paGovYHMMH CcTAHUHAMMH. B Kaue-
crBe (paliaoBOre ceppepa MCHOABIYETCA AOCTaTOoYHO MoInHEH [IK ©
paseuroi nepudrepHei.

Paloune CTAaHIAHA TOARAIOYAIOTCH B COTEh ¢ IOMOIIEIY CeTeBOH
KapTH, yCTaHaPAHBaeMoOH B OAHH M3 CBOGOAHHIX CAOTOB MaTepHH-
CKO1 [IAATH U CAYRAINEL AT TePeAaYH AAHHEIX IO CUCTeMe IrHH K CPU
u RAM ceprepa nan pafioueit cranijun. CeTeBas KapTa ocHalljeHa co6-
CTBEHHHIM NIPOLIECCOPOM M TAMATEI), KOTOPHE MOryT HMETE HCNICAHE-
HHe AA PABAMMHEX KOMIOEIOTEPHEIX apXHTEKTYD, CHeH(pHIeCKOro THOa
CeTH, NPOTOKOAA H HOCHTEAEH,

Tonoaorua cemit — cnocofl COBARHEHHS KOMITLIQOTEDOB B CETH; OIIpEeAe-
ASIET ee ROHGbHTYpaIno, GHCTPOASHCTENE B CEPBHCHEIE BOIMORHOCTH.
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IK —IIK (ncesgocems) — coeanHeHue ApyX I[TK yepes nocaeaora-
TeARHRI HHTep(elic. B 3T0M caydae KpoMe AHTepteiicoB He0GKOANM
TOABKO Kaleab, coepudaiomuit ITK, HasuBaeMEH KaGeAeM-HYAR-
MOA€MO0OM, NOCKOABKY CEA3b MesRAY AByMA 1K ocymecTsageTcs Ges
HCIOAB3OBAHHA MOAEMA. CYIISCTREHHOe MPeHMYIIECTBO MOCALAORA-
TeABHOI'C HHTepthelica — KabeAb AAd TMIEPEAAYH AAHHKIX MOJKET HMETh
Aany Goaee 100 M, YTO MORBOAAET COCAHBHTE ARa ITK, HaxoAsLIHeCd HA
pa3HHX 3TaXaX. Takas mepeaada AAHHEIX ONpaBAAHA MpH paGore ¢
KoMIEIOTepoM THNA Notebook, KOraa HeobXoANMO PEryASDHO NepeAa-
BaThL AaHHHe Ha ocHoBHOMH [TK. CymecTBeHHBIN HEAOCTATOK COEAHHE-
HHA ABYX KOMIIEIOTEPOB B ICEBAOCETR B TOM, UTO, KoTAa opHH T1K mepe-
AaeT, APYTOH KOMIOBIOTED TOABKO NPHHHMMAST 3TH AQHHBIE H B ADYTOM
pPeRKHME He QYHKIMOHHPYET, DOCKOARKY 3abAOKHpORaH. AAS HeIpe-
PRIEHOI TTepeAaqy AAHHHX TaKad KOHGMHTYpanud He pEKOMEHAYETCH.

Ognopanropas cems (Peer-to-Peer), npHHOUT (POPMHDOBAHHSA KOTO-
POl IPEACTaBAECH Ha puc. 8.4, He nMeeT HeHTPAALHOTO KOMIEBIOTEpA H
pabGoTtaet Ge3 pe3epBHPOBAaHUA (PakAOB.

HeKoTopHE TEXHHYECKHE CPEACTBA HHGOPMATH3AIMA: ATITAPATHHE
CpeacTBa (BHHUeCTepHl, NpHBoAK CD-ROM) u nepudgepuiiHHe yCTpoi-
CTBA (CKAHEPH, NPHHTEPH H AD.), TOAKAIOUSHHEE K OTAeARHEM TTK, He-
TICAL3YIOTCA COBMECTHO Ha BeceX paGouux MecTaX. Kaxkamit moab3opa-
TeAb OAHODAHTOBOH CeTH MOJKET ONMPEASAHTE IMPARO ACCTYTIA APYTHM
MOABZOBATEASM K HHQOpPMauuH Ha csoeM ITK, Ard popMHpOBAHHA OA-
HOPAHrOBOH ceTH KRARI [TK A0AKeH OHTE OCHALLGH ceTeROH XapToH,
a pce paGoule MecTa ADAKHEL COSAHHATECA MeXKAy cofoll, PekoMeHAY-
eTCA COSAMHATE OAHOPAHIOROH CceThIO He Goaee pAeaTi ITK,

Cemp muna katleHm — cepBep COAEPXHT B IleHTpe MomuHEi [TK —
¢aiinoBHIil cepBep, COSAMEEHHNI C OTAGARHRIME PabDOYMMH CTaHIMA-

OAHOPAHTORAdA CeTh

Pwe. B.4. Cxema 0QHOPaHICBON CETH
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MH (KAHEHTaMH). YIPABAEHHE CETHIO, B CMBICAS YIDABACHHA OTASARHEL-
M pafourMMH CTAHIOMAMH, a TAKKe KOHTPOAL 34 NepHdepHAHLIMH
YCTPOHCTBAMH CETH OCYIECTBASETCH CTIeI{HAABHBIM MOLHEIM CETeBEIM
nporpaMMHEIM ofbecnedeHueM. CeTh THIIA KAMeHT— CEepBEp MOMKET
ORITDb BHIIOAHEHA C Pa3AHTIHOMN TONOAOTHEN,

B cetu ¢ monoAorueii «3pesgar aliroBui cephep pacloAaraeTcs B
OEHTPe, KaK DOKa3aHo Ha puc. 8.5, a. CeTk TAKOr0 THIIA MMEET CAEAYIO-
IHe TPpeHMYINecTEa: MoBpeXAeHHe Kabeas opHoro ITK He cKasHBaeTCH
Ha paboTe BCel CeTH; MOAKAIOUCHHE He MPEACTABAAET CAORHOCTH, TI0-

D TepMuuarop
B r

Puc. 8.5. OCHOBHLIE TONONOMAW CeTeR:

& ~ TONONOrMA 1382308%; & — KONLLABAA TONONOMMA, § — IWMHHGA TONONOMMA;  — TONO-
NOrKA ¥Nepeans
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CKOABKY pab04as CTAHIHA AQATKHA COBAMHATECA TOABKO € CepBepOM;
HaARMKHHIL MeXaHH3M 3alHTH OT HeCAHKITHOHHpPOBAHHOTO AOCTYIA;
BEICOKAf CKOPOCTR TIEPeAAtH AAHHEIX OT pafoueli CTAHIHH K CEpPBEpY.
HepocTaTKH: HEEHICOKAS CROPOCTE IIePeAAYH HHMOPMAIIHHE MERKAY pa-
GOUMMH CTAaHIIUAMY, 3HAYMTEARHO MeHEIIasA, YeM OT paboueil ctaHumM
K CepBepPY B 00paTHO; 3aBHCHMOCTE MOITHOCTH BCeH CETH OT BO3MOXK-
HOCTel cepBepa; HeBO3MOKHOCTE KOMMYHHUKAIITHH MeARAY OTAGARHEIMH
pabodHMH CTAHIHAMH, MHHYA CepBep.

Tonoaorua, npeAcTaBAeHHas Ha pHC. 8.5, @, HOCHT Ha3BaHEe «AKTHE-
Has, MAM ACTHHHAA, 3Be3aa». CyIMecTBYeT TaKKE TOMOACTHA, HazkIBae-
Mas «MacCHBHOM 3Be3A0M», KOTOpask BHEllIHEe IIOX0XKa Ha 3Be3AY, HO B
HeHTpe CeTH ¢ AAHHOH TONOAOTHEN NOMeIIAeTCa He KOMNEIOTED, a Che-
OHaARHOe YCTPOMCTBO — KOHIIEHTPaTOp HMAH, KaK ero elje HashIBaKoT,
xaf (hub), KOTopoe BOCCTAHABAMEBAST NPHXOAAIINE CUTHAAK H Nepechl-
AdeT HX BO BCe APYTHe AHHHH CBA3M. TOMOAOTHA «IIaCCHEHAs 3Be3Aa»
AOCTATOUHO PACTIPOCTPAHEHA M HCTIOARAYeTCA B ceTH Ethernet.

B caygae xoabljeBoil monoaoruu Bce paoune CTAHIMHA H CEPBEP Co-
SAMEHEHEI MeFKAY c000i IO KOARIY, II0 KOTOPOMY MIOCRIAAKOTCA AAHHEIS H
appec moAysarens (puc. 8.5, 6). AOCTOHHCTEA KOABNEBOH TONOAOTHH:
CYIIeCTBEHHOE COKpAIlleHHe BpeMeHH AOCTYTIA K ARHHHIM; OTCYTCTBHE
OTpaHHYEHUH Ha AAHHY ceTH. HepoCTaTRU: BREIXCA H3 CTPOS OAHOH pa-
Boueii CraHIIMI MOXXeT IPHBECTH K OTKA3y BCell ceTH, eCAH He HCTIOAL-
3YIOTCA CHEHAABHEIE TePeXOAHKE COSANHEHN; MOAKAIOYEHHEe HOBEIX
paboyux craHIuil Tpe6yeT OTRAIONEHHSA Bcell ceTH. Takad TONOAOTHA
HcmoAnsyercd B ceTax Token Ring/TEEE 802.5 u FDDI.

Hlunnaa monoaorus ceTH (pHc. 8.5, 5} npeAloAaraeT HaAMdHe leH-
TPaAbHOH AMHMH, K KOTOPOH NOAKAXYEHH CepBep B OTA@AbHEIE pado-
yHe crannuy. [IIHHHas TONOACTHS IIHPOKO pacupocTpaneHa Gaaroaapa
MaAOMY pacxopay Kabeas, BRICCKON CKCpOCTH NMepeAadH AAHHEIX; BO3-
MOJKHOCTH IIOAKAICUEHMA H OTRAIOUeHNa paloynx craHnmii e3 npepni-
BaHHA paGoTH Beell CeTH; BOIMOXKHOCTH KOMMYTaIlHH MeKAy coboit
paboqux crapiuA Oe3 noMoOIH cepeepa. AAT HCKAIOYCHHSA 3aTyXaHHA
3AEKTpHYecKoro HH(pOPMAIHOHHOrO CHrHAAA BCAGACTBHe TlepeoTpa-
JReHHI B AMHHH CBA3H TAKOH CETH Ha KOHI@X AMHHH YCTAHABAHWBAKTCA
CHEITHAARHEIE 3arAYIIKH, Ha3kIBaeMhle TepMHHaTopaMH. HepocTaTkn
IMHHHGH TONOAQOTHH: OOPHEB KabeAd IPHBOAWT K BHBOAY H3 CTPOS BCETo
YYacTKa CeTH OT MecCTa pa3puiBa. KpoMe Toro, mMeeTcss BO3MOKHOCTD
HeCAHRKIHOHHPOBAHEOIC NMMOAKAFOYEHHA K CeTH, MOCKCAEKY ALY YBEAH-
YeHNA THCcAa paGovuX CTAaHIHNA HeT HeoOXOANMOCTHA NpephIBAHNA pa-
GOTRI ceTy.

Tonoaorus gepesc (tree)(puc. 8.5, r) npeacraBaser coboli ROMGHHA-
IHIO HECKOABKHMX 3Be3A, TIpHueM, KaK H B CAYYae 3Be3ALL, AepeBo MOReT
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OHITE AKTHBHEIM MAH DAacCHBHEIM. [IpH AKTHBRHOM AepeRe B LIeHTpax
00BLEAHHEHHA HECKOABKHX AHHHI CBA3H HAXOASTCA HEATPAABHEIE KOM-
OEIOTePH, 4 TPH DAaCCHBHOM — KOHIIGHTPRATOPH (Xafin),

Hub, van xonyenmpamop, NpepHasHaTEH AAA OO beAHHEHHT OTACAD-
HHX pafiounx MeCT B pab09y1o IPYIOy B COCTABE AOKAALHOM ceTi. KoR-
OEHTPATOP NpeAcTaBageT cOBOH MHOTONOPTOBHIE MOBTOPHATEAD CETH C
aBTocerMeHTrannuei. Bce IOPTH KOHIEHTPATOPa PaBHOIIPABHH. [ToAy-
YHB CATHAA OT OAHOM M3 MOAFAIOYEHHHX K HEMY CTAHIAN, KOHIEHTPa-
TOP TPAHCAMDYET ero Ha BCe CBOM aKTHMBHEIE IOPTH. ITpH 3TOM, ecak Ha
KAaKOM-AHG0 M3 IOPTOB O0HAPYXKEHA HeUCIIPABHOCTE, TO 3TOT NOPT aB-
TOMATHIECKH OTKAICYAETCH (CETMEHTHPYETCH}, a NOCAe ee YCTPaHeHus
CHOBA ASAGCTCA AKTHBHEIM, KOHIEHTPATOPH MOXKHO HCIIOABIOBATE KaK
ABTOHOMHEIE YCTPONCTBA AW COSAHHSTH APYT C APYTOM, YBeAMTHBAd
TeM CAMEIM pasMep CeTH U co3Aapan BoAee CAONCHEIE TONOAOTHH. Kpo-
M€ TOTr0, BO3MOKHO HX COGAHHEHHE MAarHCTPAABHEIM KabeAeM B LUIHH-
HYI0 TOIOAOTHIO,

CemeBnle NporpaMMHbIe CPEGCMBA CAYKAT KaK AASL IIPOTPAMMHOIO
ofiecedyeHU CeTH, TAK M AAA yHPABASHMA NOTOKOM ASHHELXY, Cylge-
CTBYET MHOTO CHCTeM, COECIIEYHBAIOIIHX PellIeHNUE 3TON 3aAaTH.

Cemesoe anngpamuoe ofecneweniieé BRAIDYACT CeTeRHE AAANTEpPH
AAS TIOARAIOYEHHA KOMITBIOTEPa K KaGeAID AOKAABHON CeTH, pazbeMH,
caM KabeAb H, BO3MOJKHOQ, YCTPOHCTEO AAS O heAHEHHA KOMIIEIOTEPOB
NpH HCHOAB3OBAHHHU TONOAOTHH «3Be3pa». CocTas ceTeBoro oGopypo-
BAHUA 3ABHCHT OT TONMOAOTHH CETH.

B AroGoM caydae AAS KaXKACTC KOMIIBIOTEPA, BXOASHIErO B COCTAB
ceTH, HeobXoAHM ceTeBOM apanTep. ITOT AAANTED BCTABAZETCHA B MaTe-
PHHCKYIO [TAQTY KOMIOBIOTEPa H HMEeT OAHH HAH ABA PazheMa AAH IOA-
KAIOTEHHR K Kabealo AOKaABHOH CeTH.

BEIBAIOT CeTH, AAM KOTOPHIX He TpeGyeTcd COEILHAARHHIX aAanTe-
PoB, — ceTeBoil Kabeab IOARAIONAETCH K IOCAEADBATEARHOMY HOOPTY
RS-232-C. 311 ceTH MAaAONPOMIBOAMTEALHE H IPHIOAHEI AAS pellle-
HWA TOABKOC ITPOCTEAIIINX 3aAaY, TRKHX KaK COBMECTHOE HCIOABIOBAHNE
IpUHTEpa.

B Poccuu nanGoaplliee pPacmpoCTpPAHEHHE MOAYIMA CTAHAADT AO-
KaAbHHIX ceTelt Ethernet, nepsasa sepcns Koroporo Guaa paspaGoTana
B cepearte 1970-x rr. pupmoit Xerox,

B cemu Ethernet UCTIOAE3YETCH HIWHHAS TOIOAOTHSA H HE OAHA U3 TO-
9eK CeTH He fBAsTeTcs raapHoH, Bee [TK papHonpapHH. ThapHoi ocobeH-
HocTEIO ceTH Ethernet aBAsieTca MeTOA AOCTYII2 K MIHHE — MHOECT-
BeHHHIH AOCTYTI ¢ KOHTpOAEM Hecylieil H oSHapyskeHNeM KOH(PAHKTOR
(CSMA/CD). Bce y3ARI IOAKAIOUEHEI K 0GIleMy Kabeato W «CARIIIATH
npepaBaeMylo Do Hemy HHopMamuio. OaAHAKO HOAYHAeT ee TOABKO Ta
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CTaHLMA, KOTOpoil OHa appecceBaHa. ITepepava OCYIHIECTBASETCS, €CAH
KaHaA cBofoaeH. Takum o5pazoM, AOCTYI K HIHHE OCYIIECTBASETCH B
PeXHMe CONMepHHYecTBa. Kak NpaBHAQ, CKOPOCTL OEePeAAYH AAHHEIX B
cetH Ethernet poocturaer 10 MOGuT/C, 9T0 ACCTATOUHO AAS MHOTHX NIpH-
AOKeHHH. B 3aBHCHMOCTH OT KaGeada U3MeHAIOTCH TaKKe XapaKTepu-
CTHKH CeTH, KaK MAaKCHMAABHAA AFHA Kabeas H MAKCUMAALHOE YHCAO
pabouyux CTaHIMI, NoAKAIOWaeMEIX K Kabeato. CoCTaB anmapaTHBIX
cpeacte Ethernet pasandeH AAS ceTel HA PA3AMYHEIX THIAX KabDead.

Ethernet Ha MOACIOM KOAXCUAALHOM KaGeae sAHaMeTpoM 0,4 AlofMa C
BOAHOBBRIM conpotuBaeHHeM 30 OM Ha3EIBAETCA «IKeATHIM KaGeaeM»,
HUHCTUTYT HEDKeHePOB IO 3AEKTPOTEXHHKE H 3AeKTPoHMEe (Institute of
Electrical and Electronics Engineers — IEEE} — mMexaAyHapoAHas He-
KOMMepuYeckas npodreccHOHAABHAA OPraHN3anns, 33pa4a KOTOpo# pas-
paboTKa H nponaragpa CTAHAAPTOR B HH)KeHePHOM coobilecTBe, ompe-
ASAMA clleldHKALMIo Ha 3TOT Kadeak — 10BASES.

Koudurypanua AckaabHol ceti Ethernet Ha DCHOBe TOACTOTO KOAK-
CHAALHOTO KabGeAs, COCTOSIHEH M3 ABYX CETMEHTOB, PA3IASACHHEIX peri-
TEPOM, B KaJKAOM M3 KOTOPEIX HAXOASTCH TPH paboune CTaHIHH, AQHA
Ha puc. 8.6, a.

Karaasa pabouan cTaHIUA Yepea CETEBOM apanTep (YCTAHOBASH B
MAaTepUHCKOH NAATE KOMIBIOTEpa H Ha PHCYHKe He NI0KA3aH) CllelilaAb-
HEIM MHOTPOMHALHEIM 3KPaHUPOBAHHEIM TPAHCUBEDHEIM KabeaeM moA-
KAIOYAeTcd K YCTPOHCTBY, HA3EIBaeMOMY TpaHCHBepoM. Tpaucusep cay-
JRKHMT AAS IIOAKAICTeHMS pabouel CTAHIHH K TOACTOMY KOAKCHAABHOMY
KaGealo. Ha Kopmyce TpaHCHEEpa MMEeeTCA TPH pazkeMa: ABa — AAL
MOAKAIOMEHHS TOACTOTO KOAKCHAABHOTO KaGeAs, M OANH — AAS IIOAKAIO-
TeHHA TPAHCHBEpPHOro Kaleas.

AAMHEA OAHOTO CErMEHTa CrpaHHIeHa M AAT TOACTOTO Kabeas He MO-
sxeT npeBammaTk 500 M. Ecan o6iman AAMHA ceTH GoAbllle, ee HeoOXOAN-
MO pa36GHTE Ha CETMEHTH, COEAHHEHHBIE APYT € APYTOM Wepe3 CIelH-
AABHOE YCTPOHCTBO — penumep. [Tpu 3ToM 06mas AAHHA CeTH MOJKET
AOCTUTATEL OAHOTC KHAOMETPA.

Memxay coboil TpaHCHBEDR COSAMHAIOTCA OTPE3KAMH TOACTOrO Ko-
aKCHAABHOTO Kabeadl C NPHOSMHHBIMHE K MX KOHNIAM KOAKCHAABHEIMH
paszeeMamMy, Ha KoHIIaX ceTMeHTa MOAKAIOYEHE] ClTeliHAABHEIE 3aTAYIL-
KH — MepMURamMOpH, KOAKCHAABHEI® Pa3beMhl, B KOpHOyce KOTOPHX
YCTAaHOBAEH PE3HCTOP € CONpoTHBACHHMEM S0 OM.

Kopryc 0pHOTO H3 TEPMHHATOPOB AOAKEeH GEITE 3a3eMAeH. CaepyeT oT-
MEeTHTE, IT0 B KAKADM CeTMEeHTe CeTH MORHO 3a3€MAATH TOARKO OAHH TE€D-
MHHATOP.

Momino MAKCHMAAEHOMN AAHHEI CETMEHTa CYINECTBYIOT CACAYIOIIHE
OTpaHMYEHHA N0 napaMeTpaM ceTH Ethernet Ha ToACTOM KOAKCHAABHOM
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T-ROHHEeRTOD 5

Pwe. 8.6. Cets Ethernet:
& — Ha TONCTOM KO2KCUANEHOM Kaliens; f — Ha TOHKOM KOaKCUNEHOM Kabene

Kabeae, COrAaCHO KOTOPEIM MAKCHMAALHEIC 3HAYEHHS HE AQAKHE] TIPeBLI-
ITATE; FHCAS CETMEHTOR CETH - 5; AAMHEI C6TH — 2,5 KM; YHCAA CTAHIHI,
IMOAKAIOYEHHEIX K OAHOMY CETMEHTY (ECAH B CETH €CTh PeNTHTePH, OHU CYH-
TaloTed Kak cTaHiun) — 100; AAHHE TpaHCHBepHOro KaGeas — 50 m,

OpHAKO B GOABIIMHCTBE CAYYAEB 3TH OTPAaHMYEHNR HECYIIeCTBeH-
HEHI, 8 BO3MOXHOCTH Ethernet Ha TOACTOM KOaKCHAALHOM XKabeAe OKash-
BAIOTCA HM3OBITOYHBIMH. 3HATATEABHO S5KoHOMHUHee Ethernet Ha ToH-
KOM KOAKCHAALHOM Kafeae, DOCKOAEKY B 3TOM CAyuae He TpebyloTcs HI
TPaHCHBEPH, HH TPAaHCHEEPHHE KaGeAl, IpAYeM TOHKHH KOAKCHABHRIH
KafieAnb ACIIICBAS TOACTOrO.

Ethernet na MORKOM KQQKCUGALHOM KabeAe puaMeTpom 0,2 arofiMa ¢
BOAHOBREIM colpoTHBAeHEeM 50 OM Hcnoas3yeT KabeAh, KOTOPRIA Ha-
suBaeTcsi RG-38A/U, wro cooreercTRyer cmenupukamux 10BASE2,
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An6o oredecTBeHHEIN Kabeab PK-50. KoRdurypanus AOKaALHOM CeTH
Ethernet Ha TOHKOM KOaxcHaABHOM Kabeae (puc. 8.6, 6) cymiecTBeHHO
IIPOLe, YeM Ha TOACTOM.

K4k mpasmao, BCe CETeBHE aAANITePhEI HMEIOT ABA paybemMa, OAMH U3
HHX IPeAHAIHATECH AAA TOAKAIOIEHHA MHOTORHABHOTO TPAHCHBEPHOTO
RabeAs, BTOPoH — AAS TOAKAIOUEHHS HeGOABIIOTC TPOHHNKA, Ha3kIBae-
Moro T-KOHHEKTOPOM,

T-xonHexmop ¢ cARON CTOPOHBI MOARAIOYAETCH K CETEBOMY apaNTepy,
a ¢ ABYX APYTHX CTOPOH K HeMY IOAKAIOYAIOTCST OTPEIKH TOHKOT'O KOAKCH-
aARHOrO Kafenn ¢ COCTBeTCTBYIOIHMH pa3heMaMy Ha KoHuax. [Tpu 3toM
MOAYYAETCH, UTO KOAKCHAALHEI KaOeAR OAKAICUAETCA KAK ORI HENOCPEeA-
CTBEHHO K CETEBOMY AAAITTEDY, NOFTCMY He HY’REH TPAHCHBED H TPAHCH-
pepHENI Kafeab. Ha KOHDAX cermMeHTa AOAYKHE HAXOAMTECA TePMHHATO-
PH, KOTODHE MOAKAKOYAIOTCH K CBOGOAHHIM KOHIfaM T-KOHHEKTOPOB.
ToABKO OAMH TEPMHHATOD B CEIMEHTE AOAMEH GHITE 3a3eMAEH.

CeTn Ha TOHKOM Kafeae HMelOT XYALINe MapaMeTPH 1O CPABHEHHIO
C CeTMH Ha 6a3se TOACTOrO KaGeAsl H XapaKTepPH2YIOTCA CACAYIOLIHMH
OrpaHMYeHHUAMM M0 MAKCHMAARHHM 3HayeHUSAM NapaMeTpoB. AAMHe
cerMenTa — 185 M; uHCAy cerMeHTOB — 5; AAWHe ceTH — 925 M; uncay
CTAHLUM, MOAKAIOUSEHHEIX K OAHOMY cerMenTy, — 30, Hexotopuie ¢up-
MEl BRIMyCKaoT apantepu Ethemnet, cnocofueie paGoTaTe OpH panHe
cerMeHTa A0 300 M. OAHAKO TaKHe aAANITePL! CTOAT AOPOXKE H BCA COTL B
3TOM CAyYae AOAYKHA GHTE CAEAAHA C HCIIDAB3OBAHHEM AASIITEPOE TOAD-
KO OAHOrO THHA, Kak npaBuaAc, GOARIIMHCTBC ceTeil Ethernet cozpaHo
HMeHHO Ha 6a3e TOHKOro KaGean,

Cems Ethernet na 6a3se He3kpaRrupoBanHod sumod napy (cremudu-
Kanua 10BASE-T). Aas cern Ethernet na 6a3e Buroit napel HeOGXOAMMO
CNEeNMAARHOE VCTROHCTBO — KOHIEHTPATOP. K 0AROMY KOHLIEHTPATODY
MOXXHO NOARAICYATE HECKOABKO paloYHX CTAHIAH (B 3aBUCHMOCTH OT
THIIa KOHIIEHTpaTOpa). MakCHMaARHOE pacCTOSHHE OT KOHIFEEHTpATOpa
Ao paGoueli cranuun cocrapaneT 100 M. [TpH 3ToM CROpPOCTH MEPEAAYH
AAHHHX Takas e, KaK M AA KOAKCHAABHOTO KabGeas, — 10 M6ur/c.
KOBIEHTPATOPE MOPKHO COBAHHSTH KACKAAHO, B TOM YHCAE W C TIOMO-
IMEI0 KOAKCHAABHOTO Kabead, yBeAHdHBasA OOIIYIO AAHHY CeTH. ApcTOo-
HMHCTEA CeTH Ha Da3e BHUTOI Mapkl 1O CPARHEHHIO C CeTAMH Ha TOACTOM
HAH TOHKOM KOAKCHAABHBMH KaGeATMH 3aKAIOYAIOTCA B ee Goaee BRICO-
KOH HAAEeKHOCTH.

Cemesoil aganmep Ethernet HeoGXopAMM EHe 33BHCHMOCTH OT HC-
MOAR3YEMOro KaGeAa AAd KaxRA0H padodeii craHIuMH, CeTeREIe aAaNITe-
pH Ethernet ncnoAp3yIOT NOPTH BBOAA-BHIBOAA H OAHH KaHAA NpEpH-
paHuda, HeROTOpHEe SAANITEPH MOTYT paboTATE C KAHAAOM IPAMOTO AD-
cryna K naMsTu (DMA).
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Ha naate apanrepa MOXET PACIOAATATECA MHRPOCYEMA HOCTOAHHO-
ro sanoMuHalomero yerpoictea {T13Y) Aas co3paHHA Tak HA3EBAEMEIX
Ge3AHCKOBHX PpaGoYHY CTAHITHIE. 3TO KOMIEIITEPHL, B KOTODRIX HET HH
BHHYECTEDA, HH (DAONNNA-AUCKOB. 3arpys3Ka ONEPalHOHHONW CHCTEME!
BRIIOAHAETCS M3 CETH MOA VIPAaBASHHEM NPOTPAMMEI, 3ANHCAHHAS B
MHKpOCXEeMe AMCTAHIHOHHOH 3arpya3KH.

Peniimep npepHasHaueH AAS (PH3HYECKOTO Pa3zAEACHHSA CETMEHTOB
ceTH B 0BeCHeYeHHA BOCCTAHOBACHHS NAKETOB, NCPEAABACMHX N3
OAHOIQ CerMEHTa CE€TH B ApyToil. ECAR AAMHA ceTH IpeBHIIaeT MaKCH-
MAABHYIO AAHHY CeTMEHTA CeTH, HeOOXKOAHMO Pa30HTE CeTh Ha HeCKOAE-
KO CErMeHTOB (AD IISTH), COEAMHHNB HX 49epez penurep. Penurep He-
CKOABKO MOBHINAET HAALKHOCTE CETH, TAX KAK OTKA3 OAHOTO CerMeHTa
(RanpuMep, OGpHE Kabeasl) He CKA3EIBAeTCHA Ha paboTe APYTUX CEerMeH-
ToB. JAHAKC Yepes NOBPEKACHHEIN CerMeHT AAHHEIe, PA3yMeeTcd, Ipo-
XOAHMTH HE CMOTYT.

KOHCTDYKTHBHO penHTep MOXEeT OHITE BEINIOAHEH AUGO B BHAE OT-
ABABHOW KOHCTPYKIIUH CO CBOHM OAOKOM IIHTAHWA, AHOO B BHAE ITAATHI,
BCTaBASIEMOQi B CAOT PACIIHPEHIA MATEPHHCKOMN NAATH KOMILIOTEPA.

Pennrep B BUAE OTAGABHOH XOHCTPYKITHH MOKET ORITE HCIIOAB30OBAH
AAA coeaunenus cerMeHToB Ethernet, BHNOAHEHHEIX KaK Ha TOHKOM,
TAK M HA TOACTOM Kabeae, Tak KaK OH HMeeT H XOaKCHAALHEIE Pa3HeMH,
H pPasLeMH AAS IMOAKAIOUCHHS TpaHCHBepHOro Kabead. C mOMOINEIO
3TOrO PENHTEPa MOKHO AAXKE COSAHHSATEL B AMHYI0 CeTh CerMeHTH, BhI-
IOAHEHHHIE H Ha TOHKOM, H TOACTOM KabGeae.

CUCTEMbl MOBMTbHOM COTOBOW CBA3K

TNeppas cucreMa paauorerepOHHONR CBA3H, NPEAAATABINAS YCAYTH
BCEM FReAAIOMMM, Hayara GYHRIHOHWPOBaTh B 1946 r. B CHIA. Papuo-
TeaedOHH, IpUMEHARNIHECA BHAUYaAe B 3TOH CHCTeMe, HCIOAR3IOBAAN
o6GHuHEIe PUKCHPOBAHHEIE [IO YACTOTE KaHAARI CBA3H. EcAl RaHaA cBA-
3H OHA 3aHAT, aOCHeHT MepPeKAIOYAACE HA APYTOi — cBoOoAHLIN, Bmoo-
CACACTBHH C PA3BHTHEM TEXHHKHM papnoTeaedOHHONR CBI3H CBOGOAHBIN
KaHaA BHOMpaAca apToMaTHdecKH, (JAHAKO AaAbHelilllee coBepIleH-
CTBOBaHHE CHUCTEM PapMOTeAehOHHOH CBASH CACPEHBAAOChH OTPAHH-
YeHHOCTRIO YaCTOTHOTO pecypca, CBA3aHHOH ¢ TeM, ¥TO YuCcAO (PHKCH-
POBAHHHX YACTOT B ONPEeASACHHOM HacTOTHOM AMAMTa3OHe HE MOXKeT
GeCKOHeYHO YBEAMIHBATLCA: PaAHOTeAS(OHH ¢ SAH3IKHAMU IIO JacTOTe
patounuMH KaHaAaAMH HAUHMHAIOT CO3AABATh B3aUMHEIE TIOMeXH,

Pemienue 31oi npoGaeME GHAO HalipeHO B cepeaune 1940-x rr., Xor-
Ad HCCASAOBATeABRCKUM neHTpoM Bell Laboratories aMmepHKaHcKol KOM-
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nauuH AT&T Obira IpearoReHa MAed padOHeHHd Beeit o0CAYRHBaeMOKR
TEPPHTODHH Ha HeBoABIINe YYAaCTKH, KOTOPHe Ha3Baau comamu (cell).
Kamxpaan cora AOAKHA ObiAa OOCAYIKHBATECA IEPEAATYHKOM ¢ OrpaHH-
YeHHEIM PAAHYCOM AeiCcTBHS M PUKCHPOBaHHOM 4acTOTON. JT0 O3BO-
AMAO OBl Ge3 BCAKHX MOMEX HCIIOAB3OBATH TY JKE YacTOTY MOBTOPHO B
Apyroii suetire (core). Ha anmapaTHOM YpOBHE TaKOH MPHHIMII OPraHH-
34LHH CBA3M OHA PeaAM30BaH TOABKO B Hadaae 1990-x rr.

HpeaniecTBeHHHIEH COTOBOMH MOOMABHOH CBAZN AAA IDHPOKOTO KPy-
ra moAb30BaTeAell OuAa netigmunrosaa ceasb. Ileligxep (oT amra. to
pPage — BERIZHEATh, BLIKAHKATE} -~ IPHEMONEPEAAIOIee YCTPOHCTEO
NePCOHAABHOTO PAAHOBEIZOBA. [TeHARHHIOBLEIC COTH CBA3H OpPraHn3o-
BaHH TI0 PApAMAABHOMY M COTOBOMY HPHHUMIIAM, MOTYT OHTE OAHOCTO-
POHHHMHA U ABYXCTOPOHHUMH. AAf TpHeMa HHGODPMAaIHH B NelARKUH-
POBOI1 CHCTeMe CBA3H MCIOABIYETCA MHHHATIOPHLNE YKB-npUeMHUK —
neipirep, paGoratompii B Ananasone gacroT 930...932 MTIo. C ragaaa
XXI B, Ha PHIHKE TeACKOMMYHKAIIMOHHEIX YCAYT OIIepaTOPH! NIeMAMIIH-
rosoil ¢BA3H NMPAKTHYECKH BHTECHEHH MIHPOKO PaclpOCTPAHEHHEIMHA
MOOHMABHEIMH CUCTEMAMH CBA3H.

B 1990 r. B CIIIA GHIA YTBEDRAESH IIEPBHI HAMOHAABHEI CTAHAAPT
G POBOIM COTOROM CBA3M, a B 1992 r. B [epMaHmu BCTYNMAA B KOMMeD-
YeCKyHo 3KCIAYaTalMI0 ITepBafd CHUCTEMA IWMOPOBON COTOBOH CBA3H
ctaHpapra GSM (Global Sysiem for Mobile Commiinication).

B Poccun B 1994 r. Gelia IPHHATA KOHIUENONA PA3BHTHA CETeH CyXo-
OYTHOW TIOABHIKHON CRA3H, HHHIIHHDOBABIIAA Pa3sBUTHE HAITHOHAABL-
HLIX CeTeif COTOBOM CBA3H.

TAagHmit TpUHOUD DYHEIUOHUPOBAHES CHCTEM COTOBONH MOGHAD-
HOIt 3aKAKOYAETCA B TOM, 9TO CHCTeMa OOCAYKHBAET TEPPUTOPHIO, pas-
ASACHHYIO Ha MHOTO HeDOARIINX 30H, KaXKAasd H3 KOTOPHIX o6cAyzKuBa-
€TCA CBOMM KOMIOAEKCOM PapHoo00PYAOBAHMA. AAd pasAeAeHHS TeppH-
TOPHM Ha 30HH §e3 NepeKpHTHA HAH NPOIYCKOB YYaCTKCB Hauboaee
ONTHMAABHON (bOPMOH 30HH ABASETCH INECTHYTOABHHK. PasaeAeHHe
TeppHTOPHH Ha EeCTUYTOABHEE 30HR], TIOXOKIie Ha MIEATHEE COTOBHIE
AYeKH, AAA0 HasBaHAe papHoTearshoHHON MODHABHOMN CBA3H — COMOo-
8aa. TPpaHNIE COTH CNPEAEASIFOTCA 30HOH YCTOUMEBOH PaAHOCBASH U
3aBHCAT OT MOUIHOCTH MPHEMHO-IEPeAAnIIer0 PAAUOYCTPOHCTEA, TO-
MOAOTHH MeCTHOCTH H YacTOTHOTO AHanascHa paboThl cucTeMH. Yem
BHIIIE MOAOCA YACTOT CHCTEME!, TeM MeHLIIe PAAHYC COTEI, HO TEM Ay4-
1le CIOCOSHOCTH CHIHAAA NIPOHHKAThL Yepe3 CTeHH W APYTHe IpemaT-
CTBHMA H, YTO TAKXKe BaXHO, TéM MUHHATIODHEE PapMOAlNapaTypa H
BHIe BO3MOAKHOCTH OpTaHM3allH| GoAbIIero yucha aboHeHTCKMX pa-
AHMOKaHaaop, COBpeMeHHEe COTOBLIe CHCTeMEl paloTaioT Ha 9acTOTax
450, 800, 900 u 1 800 M,
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B cocTtae offOpYAOBEHHS CHCTEMH COTOBOM CBA3M BXOAAT 0a3oBuie
CTAHLMH H [JeHTP KOMMYTALHH, CCeAHHEHHHe N0 BRASACHHEIM POBO-
AHEM HAH pajHOpeAeHEM KAHaAQM, KAk MOKa3aHo Ha puc. 8.7,

llermp KOMMyHUKGYUU — 3TO ABTOMATHYeCKas TeAe(lOHHAHA CTaH-
¥ CHCTEMEB] COTOROH CBAIM, ofecliednBalomasn sce QyHKIHHA YIIpaB-
AGHHS CeTBIO; CAEJREHHEe 3a MOABIDKHEIMH a(OHEHTaMH, OpPTraHM3alMs
HX 3cTadeTHoil nepeaady, NepeRAIOYSHHE paGoYHX KAHAADB B COTE IPA
NOABACHHH MOMEX, COSAHHeHHe aGoHeHTa ¢ aGoHeRTOM OORINHON TeAe-
doHHOA cerH.

Basopan cmanyus MPEACTaBASeT COGOH MHOTOKAHAABHEIN MPHEMO-
OepeAATINK, paboTaoInuil B pesXKMMe NPHeMa M NepepauH CHrHaAd H
CAYKAIMMEA CBOeOOPA3HEM HHTEP(EHCOM MeXAY COTOBHM TeA€(pOHOM
H OeHTPOM KOMMYHHKAIIUHA IOABIKHOH CBA3H.

Yucao KaHAAOR 5a30B0il cTaHH oGHIHO KpaTHO 8 8, 16, 32. OauH
M3 KAHAAOB ABASETCSH YIPAaBASIOIIMM, MAH KAHAAOM BEI3OBA, MOCKOARKY
HMEHHO Ha HeM NPOHU3BOAWTCA YCTAHOBACHHE COSAHEHEHNA DA BRI3OBE
TIOABHJKROIO aG0HEHTA CEeTH, OAHAKO Pa3roBOp MPCHCXOAHT IOCAE Ie-
PERAIOUSHHA HA APYTOH KaHaA, CBOGOAHEIH B paHHEIN MoMeHT. CaMa
HAEA COTOBOH ceTH MOGHALHOM CBA3H 3aKAIOVAETCHA B TOM, YTO, elle He
BRIHAA M3 30HEI AeHCTBHA OAHOHM Ga30B0H CTAHIIHH, TeAe(pOH H €r0 BAd-
ASALII MOMAAAIOT B 30HY AEHCTBHA CACAYIOLLEH, M TAK BIAOTE AO HApYK-
HO¥ IrpaHuITH Beell 30HE NOKPEITHA ceTH. [1pH 3TOM coTOoBast CEBAIbL HE
OOAZATEARHO MOAPAZYMeBaeT MOOHABHOCTL! CETOAHSA BO BCeM MHIpe BCe

Puc. 8.7. OCHOBHbI2 COCTABNAIDWME CUCTEM COTOBOR CBASW
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DOARILIee PACTIPGCTPAHEHME MOAYYAET TAK HaskHBaeMas «COTOBaA HK-
CHpOBaHHasA CBR3EY, TaKoe pelieHAe JACTO OKA3HBAeTCHA PKOHOMUIEe-
CXH BRITCAHEIM —— OTHAAAeT HEeOOXOAMMOCTE B AOPOrocToAlefl mpo-
KAaaKe TeaetboHHOro Kabead, a OAHOH MOIIHOMA 5a30B0H CTAHIHH BIIOA-
He ACCTATO9YHO AAA TeaedOHHMIATMH NEAOro MHKpopaifioHa. AHTEHHR
6Aa30BHX CTAHIHH YCTAHABAHBAIOTCA B rOPOAE Ha BrIicoTe 15... 100 M oT
TIOBEPXHOCTH 3€MAH Ha yAe CYIIeCTRYIOUIHX NOCTPoiiKax (06mecTReH-
HEIX M DPOH3IBOACTBEHHEIX 3AAHMAX, JRKMARX AOMAX, ABIMOBEIX TPY-
Oax), a 3a ropoAOM — Ha BEICOKHX MayTax.

CucreMa coTOBOH CBA3H PYHKUHOHHPYET IO CAGAYIOIMIEMY AAT O-
PHTMY.

1, B pexxumMe ORHpAAHNA (TPYOKA DOAOMEHa} TPHUEMHOS YCTPOHCTBO
paauorerethOHa MOCTOSHHO CEKAHHPYeT AHGO BCE KAHAAEI CHCTEMBEI,
AHG0 TOALKO YIOPABASIOMIHE,

2. AAsi BRI30OBA COOTBETCTRYIOLEro afoHeHTa BceMH Ga30BEHMHE CTaH-
IHAMA CHCTEME] CBA3H IO YIPABAAICIITMM KAaHAaAAM NePeAaeTCa CUIHAA
BRIZOBA,

3. CoToBHii Teae(hOH BEI3EIBAeMOTo aDOHEHTA IIPH MOAYUYEHHH 3TOrC
CHTHAAA OTBEYAET IO OAHOMY H3 CBOGOAHRIX KAHAAOE YIIPABACHHS,

4. bazoBhle CTAaHUMH, NMPHHABIOHE OTEBETHRIN CHrHaA, OEepPepAIoT
HHQPOPMALHIO O €O HAPaMeTPaX B NEHTD KOMMYHHKAITHH, KOTOPHIH,
B CBOIO O9epeAb, IepekKAYaceT PA3TOROP Ha Ty Ga30ByIo CTAHIIMIO, TAe
3atbHKCHAPOBAH MAKCHMAAEHEIA YPOBEHE CUTHAAA COTOBOTG TeaedoHa
BLIZEIBaeMOTO ab0HeHTa.

Uncao aGOHEHTOB B KaXAOH COTE HE MOCTOAHHO, MOCKOARKY OHH
nepeMelaloTca M3 COTHI B COTY. [1pu nepecedeHHN TPAHHIIEI MEXRAY CO-
TaMH TPOHIABOAUTCS ABTOMATHYECKOR HepeKAodeHre aboHenTa Ha o6-
CAVKHEAHUe B ADYTOI coTe.

Cucmemst comonotl CBA3U MMOAPAIASAAIOTCS Ha AHAAOTOBEE U 1udg-
pOBBIE,

AHAAOTOBHE CHCTEeME COTOBOIH MOABHKHON CBA3H OTHOCAT-
Ci K IepPBOMY NOKOASHHK) COTOBEIX CHCTeM, 0603HavaeMoMy Kak 1G.,
B HHX HCIIOAB3YETCR aHAACTOBLIN cliocob nepepadd HHGOPMAITHH C TI0-
MOIIBLIC YACTOTHOH MAH (Ha3OBOM MOAVAAIIME, KK B OOLIYHEIX PaaHO-
craHpHAX. HeAOCTaTKM NpuMeHeHHA aHAAQrOBOTO cIipcoba CBA3aHE C
BO3MOKHCCTRIQ IPOCAYIIMBAHHA PAsTOBOPOBR ADYTHMH aGOHEHTaMH,
oTCyTCTBHEM 2PheKTHBHLIX CriocofoB HOPLOLL C 3aTyXaHHEM CHTHAADB
IOA BAMAHMEM AaHAmMA(Ta H IpH nepeMenieHuH abonernTor. Hauboaee
PacnpoCTPaHEeHHBIM B MHDe SBASIeTCA cTaHAApT AMPS (Advanced Mobil
Phone System — pa3BHTad cHcTeMa MOOHABHOTO TeaedlOHA, YaCTOTA
800 MIu}, a NMT 430 (Nordic Mobile Telephone — cepepHBIA MOGHAR-
HHI TeaedoH, 450 MI'n) npunar B Poccun B xavecTse depeparkHOTO.
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LUundgporue CHCTeMH COTOBON MOOHABHOH CBA3H OTHOCATCA K
cHucTeMaM Broporo nokoaeHus (2G). Ilo cpaBHeHHIO ¢ aHAAOTOBEIMU
OHH NPEAOCTABAAIOT a0oHeHTY Gonee NIMPOKHNA BuIGOp yCayT, obecne-
YHBAKOT BEICOKOE KayecTBO cBA3H. B PoccuH 1 poBsie CHCTEMEL COTO-
BOH MIOABHRKHOM CBA3H OCHOBAHH B OCHOBHOM NIOKA Ha ¢TaHpaapre GSM
900 (Global System for Mobile Communication — raoGaakHas cucTeMa
AAT MOOHABHOM CBA3H, AMana3oH 900 MIy), noAyqusmieM camMoe MHpO-
Koe pacnpocTpaneHHe B EBpone n obGecnieynBaioleM Xopolree Kave-
CTBO CBA3H U I PORME MeSKAYHAPOAHLINA POYMHKHT.

GPRS (General Packet Radio Service — nakeTHaa paAMoCcBA3b obie-
IO MOAB3OBAHMA) — HAACTPONKA Hap TeXHOAOTHeH MOOMARHOR CBAIM
GSM, OCYIecTEBARICIIAA NAKETHYIO IEPEAGTY AGHHHX. [IPH HCIOABIO-
BaHnH GPRS mHbopMalins cofHpaeTca B IaKeThl ¥ IePEAASTCS Yepes
HeHCNOoAB3yeMHEe B AAHHEIH MOMEHT I'OAOCOBRIE KaHAAH, TaKas TEXHO-
AOTHSA TpeplioAaraer Goaee 3deKTHBHOE MCOOALIOBAHHME peCcypLoB
cerr GSM., GPRS no3sBOARET NOAB3OBATEAIO CETH COTOBOH CBS3HA ONPOHU3-
BOAMTE Oo6MeH AAHHHMH ¢ APYTHMH ycTpoiicTRamMu B ceTH GSM u ¢
BHEUIHUMHA CETAMH, B TOM THCAS ¢ CeThi0 MIHTepHEeT.

CucreMbl COTOBOH MOOGHALHOH CBA3H TPeTherc NoKoAeHua {3G)
CTPOATCA Ha OCHOBe MaKeTHON mepepadd AAHHHX. CeTH TPeThere mno-
KoaeHHa 3G paGoTaroT Ha 94CTOTAX ACHUMETPOBOTO AHalla30Ha OKOAD
2 FIn, nepeaasas AQHHEIE CO CROPOCTEIO 2 MOuT/ ¢, OHHM N03BOARIOT Op-
FaHA30OBHIBATE BUACOTEeACOHHYIO CBS3b, CMOTPETh Ha MOOHALHOM Te-
AedoHe (PHABMEI H TeASTIDOTPAMME H T. A. B MHpe COCYIIIeCTBYIOT ABa
cranaapra 3G: UMTS (Universal Mobile Telecommunications System,
uau W-CDMA) u CDMA (Code Division Multiple Access)-2000. B Poc-
cMH NUGPOBLIE CHCTEME! MOOHMABHOMH CBA3M 3G HAYAAH BBOAUTLCA B
3KCIAyaTanuio ¢ 2008 r.

OcHOBHOE OTAHYHE CeTel yeTRepToro noKoAeHud 4G oT 3G ¢ TexHn-
YeCKOH TOUKH 3peHHS 3aKAIOYAeTCs B TOM, YTO TEXHOAOTHA 4G MOAHO-
CTLIO OCHORAHA Ha MPOTOKOAAX MAKETHOM MepeAady AAHHEIX, B TC Bpe-
Ma Kak 3G coepuHAeT B cebe mepeaauy roAOCOBOro TpadhHKa H «IaKe-
ToB». CTAHAAPT HOBOT'C MOKOAeHHA 4G CTPYKTYPHO OCHOBHIBASTCA HA
ABYX COCTABAAICIINX: TpoToKoA IP (Internet Protocol) 1 pa3HOBHAHOCTB
OAHOPAHTOBHX BEYHCAHTEABHHEIX ceTefl peer-to-peer. B kOMMyHMKAIM-
sIX Ha 6a3e TAKKMX PellleHHH KaXKAQE YCTPOHCTBO DAHOBPEMEHHO BHICTY-
DaeT 3a TPH M COOTBETCTBEHHO COYeTaeT B cebe PYHROHOHANBHOCTD
KAKAOTO — NPHEMHHKA, IePEAATINKA B MAPEIPYTH3ATOPA COOO LIS HIT,
Omnepatopu ceTelf 4G GYAYT OpHEHTHPOBATEL CBOHX AGOHEHTOB B Iiep-
BYI0 OYEpeAb HA YCAYTH, CBA34HHBIE C NOAHOLICHHBIM HHTEDHET-
GpayauHroM, nepeaadeit AAHHRIR ((halirbl, IAGKTPOHHAA MOYTA, AOCTYH
B KOpOOpAaTHERHHe (ask AAHHHX H T.A.). [IPOAOARAT CBOE pasBHTHE
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CepBUCH, CBA3aEHEIe ¢ NTOTpefACHHeM ayAHO H BHACO. TexHoaoruu 4G:
ITE (Long-Term Evolution, na wacrore 700 MIu}, mobile WiMAX
(Worldwide Interoperability for Microwave Access). BueapeRue MOOHAL-
Boro WiMAX maasupyetca B 2008 r., LTE — B 2009 r. ITpo6Hag 3kc-
nAyaTauus ceTel MoOMAREOI ¢BA3M DoKOAeHNA 4G OHAQ IPOBeASHA HA
AETHei oauMnuaae B [TekuHe, a KOMMepIecKas SKCOAYaTallus EPBEX
cereif 4G 3amaaHupoBaHa Ha 2010 1.

MoGuabiipie meAepOHN KaK HEOThEMAEMAas YaCTh CHUCTEMBl MO-
OHABHON CBA3M DOABEPXKEHH 3HAYHTEALHHM TpaHchGopManuaM H C
[IO3HMIMI1 KOHCTPYKTABHHX PelleHHH, 1 N0 06 BEeMy NPEAOCTABASEMEIX
CepPBHCHEIX GYHKUMI ¥ AH3aHBY. BHIGOP CTAHAAPTA COTOBOM CBA3H
O0yCAOBAHBAET KAACC MOAGAN paanoTeaedoHa. B mpeperax KaKAOro
KAacca MOABAH pajuoTeAedOHE PazANYAalOTCA He TOABKC ofGBeMoM
CepPBHCHEHX (DYHKI[HH, HO 9aCTO ¥ DapaMeTpaMH IpPHeMHO-MepeAaic-
LIHUX TPAKTOB,

B coctae yeTpocTEA papuoTeAedOHA BHe 3ABHCHMOCTH OT MOABAH
BXOANT KaK MUHUMYM:

= MepeAaloliee U NPHEMEOe YCTROACTRA;
® YCTPONCTBa Npeofpa3oBaHHA H BOCIIPOHIBEACHHS PedH;
YCTPOMCTRa KOHTPOAS B YIIPABAEHHS;
AHTeHHA;
3yMMep;
KAABHATYDA;

s  AHCHOAEH,

Bce KoMnoHeHTH OORIMHO PACIOAATAKITCA HA NepepHeH H sapHeH
DaHeARX KOpOyca — KAABHATYpa, AMCTIAeH, MHKPOMORE H TPOMKOTOBO-
pHTeAh, mp3-nAaeep, aHTeHHA, Undpobas KaMepa (OAHA HAM ABE), a
MEKAY HIMA — MHOTOCAORHAA NevaTHas nhaTa. baaropaps opuriEass-
HBIM HEDKEHEPHAIM PEHICHMSM MACCa TeaedOHOB IOCTOAHHO CHHAKALT-
¢4, a Kadop GyHKLHIL paciiMpseTca.

Croexrp cepBHCHHX YCAYT, IPEACCTABASEMEIX OIIEPATOPAME MODMAL-
HOIi CBA3H CBOMM KAHMEHTaM, MOCTOAHHO pacimpsercs. [lepeaada n
npHeM Ha papHoTeaedoH KOPOTKHX TEKCTOBRIX Co0BIeHu#A SMS (Short
Message Service), a TakKe MyAETHMEAMMEEIX (H300paKeHHa, MEAOAHH,
Braeo) MMS (Multimedia Message Service — cayk0a MYALTHMeAMIA-
HBEIX COOOIMIEHHHE) ACTIOAHSETCA BOSMOMKHOCTRIO [TIOAYYECHHSA H OTIPABKH
PaKcOB H HASKTPOHHONA NOYTH; GecOPOBOAHOIO ACCTYOA B UKTepHET C
HCNoAB3OBaHHEM WAP-TexHoAOTHH (Wireless Access Protocol).

Pacnmpenue dyurnmit MOSHABHEX TeaedOHOB cnocobeTBOBAAD
BEIAGACHHIO HOBBEIX MOAMdHEALNE cMapTdOHa H KOMMYHHKATOPA.
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Cmapmoon (smartphone) -— IpOABAHYTHH MAM YMHEH TeaedOH C
QYHROHAMH KOMIEIOTepa. TepMuH «cMapTdgoH» OLIA BEEASH KOMIa-
Huen Ericsson B 2000 r. pam 0603HA9EHHS CBOEroc HOBOrc TeaedoHa
Ericsson R380s. [TomuMo ¢yHxmuii TeaedoHa aapava cMmaprdoHa B
ONpPEASAEHHOI1 CTENeHH BHIMOAHITh (DYHKIHH KApPMAHHOTO KOMIILIOTE-
pa (KIIK), moaroMy 3ToT MOGHARHLIN TeAedoH paboTaeT Ha onepaliu-
oHHoM cacreMe (OC) OTKpPHTOro THIIA.

I'To opMe cMapThOH MOXOK HA TeaedhoH, CAHAKO OH OORINHO HMeeT
HE€ CeHCOpHEMH, a JKK-5KpaH, H Habop TeKCcTa MpOH3BOAATCH CO CTaH-
AApTHO#H TeaedpOHHOH KAABHATYPHL.

CMapThOHE CTAaHOBATCA NMOOYAMPHRIMH 34 CYeT TakuX (PyHRIHN:
NPOABHHYTHE MYARTHMeAWHHEIE PYyHKINH (foAee KayecTBeHHAA KaMe-
Pa, paclIHpeHHHIe BO3MOKHOCTH BOCHPOH3IBEASHUA BHALOQAHAOB,
YAy9IMIeHHEe MY3EIKaABHEE criocoBHocTH), Wi-Fi, GPS 1 ApyTHX.

Kommynuxamop (Communicator, PDA Phone} — xapMaHHEIH Iepco-
HAABHBIH KOMIIBIOTEP CO BCTPOEHHEIM GSM/GPRS-MOAYAEM, AOIIOA-
HeHHHII (PYHKIIHOHAABHOCTEIO MOGHAEHOTO TeAedOHa.

Haeun oOpepnnerns GyHKOUOHAAEHOCTH COTOBOrC TeaethoHa U Kap-
MAHHOTO MepPCOHAARHOTO KOMITBIOTEpA NOSBHANCE [TPAKTHYECKH Cpa3y
MoCcAS MOABASHUA NEePBEIX KAPMAHHBIX NEPCOHAABHBIX KOMIIBIOTEPOB B
Havaae 1990-x rr. B 1996 r. nogBMAOCE TEPBOE YCTPOHCTBOD, OGBeAHHAKD-
mee KINMK 1 coToBEst TeaediOH B OAHOM KOpPIyce. KOMMyHHKATOD HMEeT
CeHCOPHHI 3KpaH, a BBOA CHMBOAOB OCYILIECTBASIETCS C TOMOIILI) CTH-
Ayca, OAHAKO eCTh MOAEAH, KOTOPHE OCHAIEHE] NOAHONEHHOH KAQBHA-
Typoii. OmepaliHOHHEIe CHCTEMH KOMMYBHKATOPa — TaKHe jKe, NTO U B
KIIK, aHaBAOrMYHO B OpOrpaMMHOe ObecneueHne AAR paGoTHI ¢ Teae-
¢doHHEIM MoayAaeM. TIpH MCIIOAL3OBAHHHM KOMMYHMKATOPa B KadeCTBe
MOOHABHOTC TeAedroHA YAODHEE IOAB3OBATLC FapHATY POl chandsfrees»
{«cBOBOAHKE pyKn»). HO ecTh H MOAGAH, KOTOPHE OCHAICHH ITOAHO-
LeHHOH RAABHATYPO.

KoMMYyHHKATODE CCHAIIEHE PAsHBIMH WHTepgeicaMH AOCTYIIA K
ApyrHM ycrpoiicteaM. K HETephelicaM CBI3H MOMKHO oTHecTH: GSM/
GPRS, Bluetooth, Wi-Fi, HK-nopr, u T.A. [Io9TH BCe KOMMYHHKATOPEI
000PYAOBAHEI KAKHM-ANGO CAOTOM pacIIUPeHHA NaMITH.

IEEN} vexHonorvn BECNPOBOAHO CBA3N
BLUETOOTH W Wi-Fi

Bluetooth — 3T0 TeXHOAOTHS IOCTpoeHHd GecnpoBoAHON nepco-
HaarHOM cern (WPAN), paspaGoramgsaa rpynnoii Bluetooth Special
Interest Greup, cCcHoBaHHOM KoMnaHuHaMu Nokia, Ericsson, IBM, Intel u
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Toshiba. Ee BeAL — AAThH MOAL3OBATEANM BO3MOMKHOCTE Oe3 raGeaelt
COBAHHATBLCA C PA3AHYHLIMY BHYHACAMTEABHRIMH H TEASKOMMYHHKALH-
OHHHIMH YCTpoficTBaMi, Texuoaorus papuoceasu Bluetooth simasgerca
MeXAYHAPOAHEIM CTAHAAPTOM KOMHAKTHOTO M HEAOPOTOTO BHAA CORAN-
HEHHHA NOPTATHBHEIX YCTPOHCTB, a TaKKe CPEACTBCM BHIXOAA B
Internet.

Haspaume NpOHCXOAMT OT HMEeHH Kopoas Aanni Xapaasaa I Crne-
ayforo, JXHBIIErO B X B. H CyMeBINEro OOLEAHHHTE pasapoOAreHHEIe
yactn CravpuHapHH. [To-aHrAWACKH IpOo3BHIOE KOPOAS 3BYYHUT KaK
«Bluetooth». CoycTa AecqaTE CTOASTHE IMBeAcKas KomnaHusa Ericsson
BEIGpana 3T0 HMA AAS HOBOI TeXHOAOTHY KOMMYHHKAIHI, TPHABAHHOMN
OOLeAHHHTD PA3SAMYHEIE TEXHOAOTHH TAK Je, Kak Xapaaba oOLEAHHHA
HapOAW 'Ha TeppuTOpUN CRAHAWHABHH.

OcHoBHa“ 3aaaua Bluetooth cocTonuT B TOM, wTOORI HCKAIOUHTE TIPO-
BOAHEIe KaHAAR! CBA3H IpH noakawueHHH Kk [TK mepudepuitnux
yeTpoiicts. Ha prIHKe HIMPOKO NPeACTABACHE! KAABHATYPH, OITHYE-
CKHe MEIIIH, OPUHTEPH], nhpoene hoToammaparh H KTTK, B KOTOPHX
HCHOAB3Yerca TexHoaorna Bluetooth. Bluetooth-ycrpoficTea ~— 3T0 MH-
HHATIOPHBIEe NepeAaTIYNKH, pabotaronue B ISM-aunanmasone (Industrial,
Scientific and Medical band) Ha yacTore 2,45 I'Th. VIx oORIMHEIL paanyc
AetictBus — oKoao 10 M. Bluetooth-ycrpofictea cniocoOHH MCKaTe H
YCTAHABAMBATH CBA3B APYT ¢ APYTOM Ge3 BMelmaTeARCTEA TOAL30BATEAR.
Koraa ABa TAKKX YCTpPOICTBa OKA3HBAIOTCH PAADM, OHH ABTOMATHYSCKH
«AOTOBAPHUBAIOTCAr 00 YCTAHOBACHHH CBS3H. [IpH 3TOM B Te4eHHE He-
CKOABKMX CeKyHA 05pa3yeTca MHKPOCETh (MHKOCeTh), HAH TaK HadHBae-
MoOe NMepcoHaALHOe ceTeBoe mpocTpaHcTEe [PAN). B Mmuxpocern PAN
YCTPOJiCTBa COSARHAITCA Ha BRICOKOH CKOPOCTH C NCTIOAL3OBAHHEM Ce-
TEBOrO NPOTOKoAA §e3 nmpHMeHeHNs Kabeaeil, B HEKOTODBIX CAYYAIX
COEAHEHHE YCTAHABAHBAETCH MEJKAY ABYMS YCTPOHCTBAMH, B ADYTHX —
HMeeTCd BOIMOXKHOCTE OOLeAWHEHAA B AOKAABHOE CeTepoe OpOCTPpaH-
CTBO HECKOARKHX O(YHCHEIX KOMIIBIOTE[IOB.

Bluetooth-ycTpoiicTEa HCIOAB3YIOT AAS CB3H YACTOTHLIA AHATIA30H
ISM, RoTopHI 3apelepBUpOBaH B GOALITHHCTEE CTPAaH AAS MAAOMOIL-
HHYX PaAROYCTPOHCTE HeGOABIIOTC PAAHYCa ASHMCTBHA, He TPeOYyIomux
AMICHIUPORAHHA, IACKTPOHHEIX EAIOUEH AAl Tapa’KHEIX BOpOT, Oec-
TIPOBOAHREIX TeAediOHOB, IPHOOPOE AAA IIPHCMOTPA 38 AGTEMH.

OAHMM M3 TAQBHEIX NPEHMYIeCTB TeXHOAOTHH Bluetooth apasercn
BO3MOKHOCTh COBMeCTHOH pabotH Bluetooth-yerpoiicts 6e3 p3anMo-
AeCTBUA C ADYTHMH BPHOOPAMH, He IPEAHAIHATEHHBEIME AAS ROMMY-
HHKALHIL,

TexHHYeCKOe pellleHHe 3TOH NMpoOAeME 3aKAICYAeTCA B HCIOAB3O-
BAHHH TaK HA3HIBAEMOr0 «PACITAPeHHOro chnekrpar. TpaAHIHMOHHOE
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papuo, HanpuMep FM-CTaHIMH, UCIIOABLAYET PAjAHTHEIE YACTOTH AAS
IpPHEMAa CHIHAAA OT PA3HBIX CraHuil. Muorune FM-craHusu MoryT uc-
MOAB3ICBATH CAMHAKOQBEIE YaCTOTH], HO TOARKO €CAH MX 30HEI OXBara He
nepecekaioTed, Haauyne aApyx CTaHIHI C OAMHARKOBOH YACTOTOH BHY-
TpH 0Omelt 30HLI OXBATA NMPHUBOANT K MHTephepeHIuH. TeXHOAOTHs
«PACIIMPEHHOIC CHEKTRa» NO3BOASeT PAAMOIPHGOpPAM HAXOAMTLCH HA
OAHOI yacToTe Oe3 uHTepdepeHIAN, AGPKe €CAH 30HB OXBATa HAKAAARI-
parorca. B Bluetcoth necnoanayercs pasHOBUAHOCTE STOH TEXHOAOTHH,
KOTOpas Ha3HEaeTCd «CKaYko00pasHoH mepecTpoiKoi JacToTes. [Ipu
«CKauyKoobGpasHoH nepecTpoiike SaCTOTHI» ABA MpHGOpa ycTaHABAHBA-
IOT COSAHHEHHE H 3aTeM (CKAYyT? B IPeAeAaX MAPOKOHR OOAOCH CHEK-
Tpa 4acTOT, HCIMOAL3YA MAGAOH, KOTOPLIA NIPH KaXKyIIeHCA XA0THYHO-
CTH TOYHO W3BECTEH H NEePEAATIMKY, H NPpHEeMHHKY. Bluetooth-ycrpoii-
CTBa, 00pa3yIomue MUXPOCETh, MeHSIOT OKOAC 79 YACTOTHHX KaHAaAOB
co ckopocTeio 1 600 neperAIOUEHH B CEKYHAY.

TTocKoARKY CKauR0OOpa3HHEEe CXeMhl AASL KaXAOH MHKDPOCETH pas-
AWYHE], HMEETCH BO3MOKHOCTE HCHOALIOBAHHA OAHHAXOBLIX YACTOT-
HEIX AMANa3oHoB 6e3 HHTepthepPeHIUH. 3TD IPOMCXOAMT IIOTOMY, YTO B
79 RAaHAAAX MMEEeTCA AOCTATOMHO KOMOHHAIMH, 4 4aCTOTa epeKAIode-
Hui B 1/1 600 C NICKAIO9a€T BOIMOKHOCTL COBIIAACHHA KaHAAOE M HHTED-
thepeHHN,

ADYTHM NpeHMYIIeCTBOM TEeXHOACTHH «DACIIHPeHHOTO CIEKTpa»
ABAFETCA CTOHKOCTE CHCTEMEL K ICMEXaM OT YCTPOHCTB, HE MIDAACPAKH-
Baromux Bluetooth, Takix xax 6ecnpopoatuie TeAepoHH, paGoTalomue
B TOM Xe ISM-ananmazone. Cureaa npubopa, He HOAACP/KHBARINETO
TEXHOACTHIO « PACIIMPEHHOTC CTIEKTPa», HIEPEAAETCA B OYEHb Y3KOH 1o-
aoce. ITpH nonapaHuM «cxavyigero» cHrdasa Bluetooth-yerpolicTea B
TIOAOCY IOMeX OH (PHRCHPYETCH TaM B TeueHHe 1/1 600 C, YTO HepOCTa-
TOYHO AAS IPOABACHHIS HHTepdepeHIHY U IoMeX. B aToM caydae Bepo-
SITHOCTh NOMEX OT nepekphBaiomuxca Bluetooth-yCcTpoHcTE Ype3Bh-
4JalfHO Maaa.

MNoTor paHHEX MeAAY Bluetooth-yorpoiicTeamna sammudgposan. Kpo-
Me TOTO, G4eHb KOPOTKHH CHTHAA H IIPON3BOABHEIE CKAYKH B [IPEAGAAX
WHPOKOH MOAOCH 9acTOT OUeCHeYHBAIOT NPAKTHYECKYIO HEBOIMOXK-
HOCTE «OPOCAYIDHBAHASA» CHTHAAA.

Tak Kax Bce npubGopH Bluetooth arTOMaTHECKA HAXOAST APYT APY-
ra, OHYU AOAJKHEI OHITH B COCTOSIHHH CTIPEASAHTE, ¢ KAKHM OPHGOpPOM
CBA3LIBATRLCA, 4 KAKOH MIHOpHpoBaTh. Bluetooth-cTaHAAPT HpeAOCTaB-
ASIET MOABIOBATEASIM BO3MOJKHOCTE HAaCTPOMTL GPS-IpHeMHHK H KOH-
TPOAAED KaK «AOBepeHHHe ycTpoiicrBa». OHH NMOAYYAT BO3MOMXKHOCTh
COBAMHEHMS, OPH TOM, 4TO AloOHe aApyrHe Bluetooth-npaGopr B 30He
AeHCTBHA cPA3H GYAYT MTHOPHPOBATRCH.
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Bluetooth-craHaapTt A0CTaTO9HO THEOK AASL OBCAYKMBAHHA HECKOAL-
KHX YCTPOHCTB, KOTOPHE MOTYT OHITE HACTPOEHE! KaK «AOBEpEeHHEIE
ycrpoiictBar. ECA OAMH H3 HPHGOPOB BKAIOYEH, OH ABTOMAaTHYeCKH
CKAaHUPYeT ANANa30H Ha HAAWYIHEe APYTHX NPHOOPOBR H (DHKCHPYET UX B
KauecTBe «AOBEPEHHKIX yCTpolicTe». Ecall HalipeH He OAUH Takoit abo-
HEHT, TC (JOPMUPYETCH CTIHCOK, H3 KOTOPOTC IOAR3OBATEAR MOSKET BHI-
GpaThs Npubop, HeCOXOAUMEIH eMy AASl COEAMHeHHd. CIHCOK BKAIOYAET
YHHMKAARHEE MACHTH(HMEKATOPH AAS KaKAOTO YeTpoiictBa. B caydae c
GPS-IpHeMHHEOM B KA9eCTEE HACHTUMHUKATOPA M0 YMOAMAHHIO BRICTY-
naeT cepuiiHLi Homep npHGopa. ITporpaMmMBce obecnedenre, MOCTAR-
AseMoe ¢ GPS-IpUEeMHHXOM, AGeT NMOAL30BATEAI0 BOSMOMKHOCTEL HEAH-
BHAYAARHO HACTPOHRTE HASHTHOHKANMOHHEIE COODIMEHHs OT AKGOro
NpUEMHHKA, HalpUMep HCHOAB30BaTL HMA COGCTBEHHHMKA BMECTO Ce-
PHHAHOTO HOMEpA,

Wi-Fi (Wireless Fidelity) — craupapr GecnipoBopHOL (PaAHO)CBA3H,
KOTOPHI 0OBLEAHHAET HECKOABKO NPOTOKCAOB H HMeeT O(hHIIaALHOR
nanmeHoBaHue JIEEE 802,11 (Institute of Electrical and Electronic En-
gineers — MeXAYHaPOAHO OpPraHM3alUH, 3aHMMalonetica paspabor-
KO CTAHAGPTOB B 0GAACTH 3ACKTPOHHHX TEXHOAOTHH). CaMEIM H3BeCT-
HEIM H pacCIpOCTPAaHEHHHM Ha CETOAHALIHHN AGHL ABASIETCS IPOTOKOA
IEEE 802.11b (o6rruHO iop, cokpamenweM Wi-Fi noapasymesalor HMeH-
HO €To0), onpeaeAsiounil GyHKIHOHHpOoBaHHe GecOPOBOAHLIX ceTeli, B
KOTOPEIX AAf TIEPEA3YH AGHHKIX HCHOABIYETCH AHANAa30H YacToT OT 2,4
AC 2,4835 I'To u ofecneamBaeTCd MaKCHMaALHas CKOpPOCTL 11 MbEur/c.
MakcHMaABHAA AAARHOCTE IEPeAGYY CHTHAAA B TAKOH CETH COCTABAAET
100'M, OAHAKO Ha OTKPEITOH MECTHOCTH OHAa MOJKET AOCTHTATE B GOALITHX
sHaveHmi (a0 300...400 m).

[MomMumo 8§02.11b cymecTByroT ewe OGeCIPOBOAHOR CTAHAAPT
802.11a, ucnoAbsyrommi vacTory 5 [T u obecneynBalomui MarcH-
MaABHYIO CROPOCTL 54 MbuT/c, a Takxe 802.11g, paboTarommii Ha 9a-
crore 2,4 I'Th B Toxke oGecnewnsapimmit 54 M6wur/c. OaHako H3-3a
MeHbIEH AAABHOCTH, 3HAUMTEALHO OOALIIEN BHYHCAHTEALHOH CAOXK-
HOCTH 8ATOPHTMOB H BEICOKOTO 3HEpPronoTpeOAEHHs 3TH TEXHOAOTHH
TIOKa He NOAYYHAHR COABIIOTC pacnpocTpaHeHus, KpoMe Toro, B paHHOE
BpeMsa BeaeTcda paspafoTra cTaHaapra §02,11n, koTophiii B 06o3apuMoM
OyaAyiLeM cMOReT 06eCcIeTHTE CKOPOCTH A0 320 M6uT/C.

AapoM GecniporoaHOH ceTH Wi-Fi 4BAdeTcd TaK HaskBaeMas TOUKA
Aocryna {Access Point), KoTOpas NOAKAIONAETCHA K KaKoi-AHO0 HazeM-
HO# ceTeroit HMPPacTPYRTYpe (HanpuMep, oducHoit Ethernet-cetu) u
obecneynBaeT NepeAady PAAHOCHTHAAA, KaX OOKa3aHO Ha puc. 8.8, a.
OORYHO TOYKA ACCTYIIa COCTOMT H3 NPHEeMHHXA, IePeAATYHKA, HHTep-
thefica AAT MOAKAUEHHS K MPOBOAHOM CeTH U NpOrpaMMHOro obecme-
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L'] II' > Q O6raHas

Ethemnet-cetn

Internet-
COoepAHHEeHHe

BecnpoBoaHas g OGriuHas

ceThb Ethernet-cets

Internet-
COEAMHEHHE

Puc. 8.8. Noaknioyenve cetn Wi-Fi:

a — k othucHon Ethernet-cetu; 6 — npsAMoe nopknioyeHve k VHTepHeT; B — Yepes cep-
BEp, COEAMHEHHbIN C VIHTepHeT
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4eHUS AAd oOpabOTKH AGHHBIX, [ToCAe MOAKAIOUEHHS BOKPYT TOYKH AOQ-
cTyna o6pa3yercs TeppUTOpHS paauycoM 50... 100 M (ee HA3LIBAIOT XOT-
CHOTOM HMAH 30HOH Wi-Fi), Ha KOTOpO#t MOXKHO MNOAB3OBATBCA
GecopoBOAHOMN CeTBIO. AAS TOTC YTOOEI MOAKAIOYUKHTLCA K TOUKE AOCTY-
na, HoyTOYK HAH Apyroe MOOHALHOE YCTPOHCTBO, OCHAMeHHOoe Wi-Fi-
@AAITEPOM, AGASKHO MPOCTO NONACT: B PaAHyC ee aeicTBuA. Bee peit-
CTBM# [TO OIPEASASHHIO YCTPOHCTB U HACTpoHKe CeTH GOABIIMHCTBOM
ONEepalHOHHEX CHCTeM IIPOMZBOAATCA aBTOMATHISCKH. ECAH moapso-
BATeAL NIONAAAeT OAHOBPEMEHHO B HECKOABKO Wi-Fi-30H, To mpouncxo-
AHT DOAKAIOUEHHE K TOYKe AOCTyna, ofecneunBamomeit caMuii Mol -
HHii curHar. BpemMs oT BpeMeHHM MPOM3BOAWTCA NPOBEpPKA HAAMYUA
ADPYTHX TOYEK ACCTYNIA, U B CAYYae, €CAM CUTHAA OT HOBOH TOYKM CHAB-
Hee, YCTPOHCTBO HepeNoAKAloYaeTC K Heil, HacTpanBasck aGCOATHO
NpO3pavHo ¥ HE3AMETHO AAS BAAASALIA.

OAHHM H3 TAGBHHX AOCTOHHCTB A10GOH Wi-Fi-ceTH aABAseTCH BO3-
MOJKHOCTE AOCTYIIA B VIHTepHeT AAA BCeX ee NOAB3IOBAaTeAeH, KoTOpasdt
obecneunBaeTca AMGC NPAMEIM NOAKAIOYEHHEM TOYKH AOQCTYHA K
HHTepHeT-KaHaAy (puc. 8.8, 6), Anfo moaprRAIOUSHHEM K HeHl Alo6oro
ceprepa, coeauHenHoro ¢ Uarepher (puc. 8.8, 8). B o6onXx caygasx
MOGHABHCMY ITOABZOBATEAI0 He HYXKHO HHUUTETO CAMOCTOATEABHO Ha-
CTpa"eaTh — AGCTATOYHO 3aIyCTHTE Gpay3ep H HabpaTk aapec Kakoro-
AuGO BHTepHeT-CalTa,

Hecroasro yCTPOMCTE € MopAepXKol Wi-Fi MOTYT COSAHHATECT
ADYT C APYTOM HaIpAMYIO [CBA3B YCTPOHCTBO — YCTpOHCTBO), T. €. Oe3
HUCHOAL30BAHHMS CHEIIHAALHOH TOYKN AOCTYTA, 06pasys Heroe Topc0He
AOKAALHO CEeTH, B KOTOPOH MOKXHO 0OMeHHBaThCs PaiAaMH, HO B 3TOM
caydae GTPAHHYHBAETCA YACAO BUAMMELX CTAHIMIL,

B cayyae ¢ yCTpoiicTBaMH §e3 BCTPORHHOH moaaepxiru Wi-Fi {Ha-
npuMep, ¢ OGHYHEIME AOMALTHUMH HAH OQHCHHMM KOMOLIOTEPAaMH)
HeoOXOAHMO YCTAaHOBHTEH CICLHAALHY KAPTY, IOAACPKHBAKMIIYIO
STOT CTAHAAPT H MOAKAIOUHTE €€ K KOMILIOTepY 4Yepes CTaHAAPTHHE
uHTepheicu (PCL USB, PCMCIAuT. A,).

OCHOBOH NONYAAPHOCTH GecIpoBOAHOH Texioaoruu Wi-Fi anasercs
ee aKTHBHAA IIOAASPIKKA MHPOBHIMH NPOX3BoARTeAsMH. [ToaTH Bee co-
BpPEeMeHHEE MOAEAH HOYTOYROB, & TaKAe MOASAH COTOBHIX TeaethCHOB B
KIIK ocuamalotes Wi-Fi-apanrepami. HanpuMep, CAyKalline KpyTiHedi-
me#t UT-romoanuu IBM, B KOTOPO#l OKOAC TpeTH NepcoHara paboTaroT
YAAAEHHO, € IOMOHIEI0 Wi-Fi MOTyT mODaaaTh B KOPIOPATHBHYIO BUDTY-
AALHYIO CeTh, TAS OHH paboTaleT C HHTEPHET-PecyPCcaMH, OAYYalOT 1no-
CASAHHME HOBOCTH UH(OPMANUOHHCH 6e30MacHOCTH, CKAYHBAIOT (hafiAkl
o OSMEeHHBAIOTCA COOBIMeHHAMHN 110 SJACKTPOHHOH [TOJTE,

B Poccun B 2009 r. priroK Wi-Fi HaxoAWTCa B CTaAMH (POPMHPCBAHHS.



S CNYTHUKOBBIE CACTEMbI CBA3U

Cy1ecTBeHHEIM NPEeUMYINEeCTROM CIYTHHKOBERIX CHCTEM CBA3H IO
CPaBHEHHIC C COTOBOH ABAAETCA OTCYTCTBHE OrPaHHIeHHH 110 TPHBA3-
Ke K KOHKPeTHOI MeCTHOCTH 3eMAH.

CIOYTHHKOBHE CHCTEMH CBA3H B 3aBUICHMOCTH OT IPEAOCCTABASIEMEIX
VCAYT MOKHO NTOAPA3AEANTE Ha CAGAYIOIUIHE KAACCH.

1. Cucmembt naxemuoil nepegayilt gaHRHIX NpeaAHaIHAYeHE AAA Iepe-
AAvH B HGpOROM BHAE AFOORIX AAHHHX (TeAeKCHRIX, (PaKCHMHALHEHX,
KOMINBIOTEPHHX c0001enuii). CROpOCTE IaKeTHOH epeAayl AABHHEX B
KOCMHYECKHX CHCTEMAaX CBS3H COCTABASIET OT eAHHHI] A0 COTEH KHAO-
GafTOB B CeKyHAY. B 3THX cHCTeMax He NPeABABASIOTCH KeCTKHE Tpe-
6oBanHa K OIEePaTHBHOCTH AOCTaBKM coolmenuii. HanpuMep, B pe>Xu-
Me «3A€KTPOHHAA IOYTa» NOCTYNHBOIAA WH(OpMaIAs 3aH0OMUHALTCH
OOpTOBEIM KOMIEICTEPOM H AOCTABAAETCH KOPPECHOHASHTY B ONPEAS-
AEHHOE BpeMi CYTOK.

2. Cucmemtl peueBoil (paguomeehonnoll} COYTHHROBOH CBA3H MC-
MOARIYIOT HHPOBYIO Ilepeaady COODIHEHWH B COOTBETCTBAH C MEJKAY-
HApPCAHBIMH CTAHASPTAMH: 33AEPXKA CHTHAAA HA TPacce pacnpoCcTpa-
HEHHA He AOAKHA NpeeHmaTs 0,3 ¢, ob6cay>kuBaHHe aGOHEHTOB AOAKHO
OBITE HEMPePEIBHHM H IPCHCXOAKTE B pEaABHOM MaclITabe BpeMeHH, a
TIeperoBOPH BO BpeMA ceaHca CBA3H He AOAJKHH IPEpPHIBATHLCH.

3. CucmeMbl gAR onpegeAeRUA MEeCMONROAOKERUR (KOOPJUHAIM) NO-
TpebuTeael, TaKkMX KaK aBTOTPAHCNOPTHEIE, 8BHA- H MOPCKHE CpeA-
CTEA.

COyTHHKOBLIE CHCTEMH CBA3H AOOOAHAKIOT CHCTeMEl MOGHALHOM
CBA3H TAM, TAE ICCAEAHNE HEBO3MOKHEL MAH HEAOCTATOIHO 3¢ eKTHB-
HEI IPH nepeaade HHGOPMAIIMY, HATIPHMep: B MOPCKHX aKBaTOPHAX,
PaioHAax ¢ MaAOH MACTHOCTEIC HACGACHHS, @ TAKKE B MECTAX Pa3pPHIBOB
Ha3eMHOH HHPaCTPYKTYPh! TEAEKOMMYHUKAITHIA.

CIpykTypa CIYTHHROBBIX CHCTEM CBS3HM BKAIOYAeT B celf CAGAy-
Iomye cocTapAgIoNe {puc. 8.9):

m KOCMMYECKHf CerMeHT, CcOCTOSIOHE H3 HECKOABKHX
CIYTHHKOB-DETPAHCASTODOB;

s Ha3leMHHIH CerMeHT, COAEpRAMMUA LeHTP YIPABACHHWA CH-
CTeMOH, LeHTP 3amycKa KOCMHYeCKOro annapata (KAJ,
KOMAHAHO-M3MepHUTeALREHEe CTAHIIMH, LEHTP YIpPaBACHHSA
CBA3BIO M IIAIC30EHE CTAHITUH;

m FOAB3OBARTEALRCKHH (aGOHEHTCKHI}) cerMeHT, OCYIIeCTBAS-
IOOHA CBA3E NPH DOMONIM DEPCOHAABHBIX CIYTHRKCBBIX
TEePMHHAAOB;
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Puc. 8.9. CrpyxTypa CRyTHUKOBLIX CUCTEM NEPCOHANLHON CBA3M

s HaleMHLIe¢ CeTH CBA3H, ¢ KOTOPHIMH 4Yepes uHtepdefic co-
TPATAIOTCH IMAKIOBHE CTAHITHA KOCMHYSCKON CBAZH.

KocMuYecKHH CerMeET IpeacTaBaseT co0oH HEeCROALKO
CIYTHHKOB-PETPAHCASTOPOB, pa3MellleHHHX paBHOMEpPHO Ha OIpeae-
A€HHHIX 0pbuTax H 00pa3yIolnx KOCMAYECKYIO TPYTIIIHPOBKY.

KocMudyecKHH annapaT CBAM COAEPKHMT. IeHTpaALHEIH
NpoLeccop, PapHOA3AEKTPOHHOE OOODYAOBAHME, AHTEHHBIE CHCTEMEH,
CHCTEME! CpPHeHTalHH M cTabOHAM3ANHM DOAOKeHHA KA B npocTpas-
CTBE, ABHTATEABHYH) YCTAHOBKY H CHCTEMY JASKTPONMMTAHUA,

B 3aBHCHMOCTH OT IapaMeTPOB OPOHTH CIYTHHKOB-PEeTPAHCASTOPOB
CIOYTHAKOBHE CHCTEMEI OCABHRHOM CBASH MOAPA3ASATIIOTCA Ha CHCTe-
MEI GEO (reocranmoHapsiie), LEQ (HH3Kas opbuTa — TIPHMEPHO AD
1 500...2 000 kM) u MEQ (cpeaHeBmicokan opbura — 5 000... 20 000 xM).

CHCTeMEl Ha OCHOBE reocmayonapaux cnymiuxos (GEO) u3-3a no-
CTOSIHCTEA HX PAcIOAOXEHHUA Haj olpeAereHAOH TOYKOH NOBepXHOCTH
JeMAn 00AGAAIOT PAAOM OPEHMMYINECTB NP OPraHM3anHy raobaAsHON
CBA3H:
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& OTCYTCTPHE [IepepPHEBOB CBAIH H3-3a B3IAHMHOTO IlepeMelnie-
HHA KA B mOAS30BATEARCKOTO TePMHHAAA BO BpeMA ceaHca
CBA3M;

®  OXBaT CBA3BI0 93 % MOBEPXHOCTH 3€MAM CHCTeMOHR, CoCTOA-
meﬁ BCero M3 TpeX recCTalfHOHAPDHBIX CITYTHHKOB;

®  OTCYTCTBHE HeoGXOANMOCTH B OPTaHM3AIHH MEXCOYTHHKO-
BOH CBA3H (B OTAHYHE, HAIPHMEp, OT HH3KOOPOHTAALHHX
CHCTeM).

CuCTeMEl CHYTHHKOBOH CBARN HA OCHOBE re0CTAIHOHAPHEX CIYT-
HukoP Inmarsat, Intelsat, Eulsat co3paHE MEXAYHAPDOAHEIMH KOH-
copuuyMaMu. B 4aCTHOCTH, TeXHHYECKHe CpeAcTBa Inmarsat aKTHBHO
HMCHOABIYIOTCH AAS DA3AMYHEIX BHAOB CBA3H (TeaedOHHSA, TeAEKC, Tepe-
AA4a AAHHBIX) ¢ OPHOPHTETAMH GepACTEMA U OOHYHEIM AAST KOMMep-
uyecKol cBg3M. Yepes Inmarsat Takxe odecIeTHBAIOTCT COBAHHEHHS C
PA3sAHTHEIMM COCIHAALHEIMM CAYKOGAMH (MEAHIIMHCKA? KOHCYARTAINA
H IoMolllk, TEXHHYeCKan MopcKag noMolls, HrTepHer H Ap.). CHcTeMa
Inmarsat HemoAR3IyeTCA TakoKe AAd HMepeAadH AAHHEIX AAd KOPpPeKTH-
POBKH 2AKTPOHHBIX KAPT, B CHCTEMAX MOHHTOPHETA CYAOB.

QOreuecTreHHAR CHCTeMa « BaHKHD», HCIOAR3YIOUMIAS KOCMHIECKHH
CEeTMEeHT N3 TPeX re0CTAIHOHAPHHX CIYTHHXOB cBA3H «Kynon», npea-
HazHayeHa AAd ODepaTHBHoro ofiMena mHtpopMmalMelt B poccHiCKOH
OaHKOBCKOH H (PMHAHCOBOH CHCTEMAX C BEIXOAOM Ha OAHKOBCKHE CH-
CTeMR OAMMKHEro H AaARHero 3apybeskbd. CHCTeMa recCTailHOHApHOH
CIyTHHROEOH cBA3M «fMaa» — peayarraT corpyaHMdecTBa Poccun n
CIIA B 06AACTH COIAAHNA H SKCNAYATAI[AH CUCTEM CITYTHHKOBOH CBS-
3K — COCTOHT M3 KA «flMaa» H MpeaHA3HAYESHA AAA PA3BUTHA TEASKOM-
MYHHMKAIMOHHHX ceTell B ceBepHLIX palfioHax Poccuu, GoraTHX 3aie-
XKaMu HelpTH H rala.

K nuzxoopumainnbid CRYMHUKOBHM cucmeManm (cucteMu LEQ) oT-
HOCSITCS TaKAe, AAS KOTOPHIX BRICOTA OPOHTH HaXOAUTCS B IpeAeAax
700 ...2 000 kM, Macca KA — a0 500 kr, opSHTaAbHAA FPYIIIHPOBKA —- OT
SAMHHIL AOQ ASCATKOE CIIYTHHKOB. AAd OXBaTa CBA3EIC BoAbiod Teppu-
TOPUH 38MAH HCIIOAE3YIOT HECROABKO AOCKOCTel opOHT. boaee RopoT-
KHe AMHHH CIIyTHHROBOH CBA3H «BREDX» H «BHHI» Yepe3 HH3KHe oplu-
ThI B CDABHEHHH C reQCTallHOHAPHEMH 06eCIeIHBaI0T MeHEITee OcAal-
AGHHEe CHTHAAA M BpeMsd 3amasphiPaHMA cHTHaad. KpoMe TOTO, OHH
MO3BOASH)T OXBATHTE NPUHIIOAADHEIE PAMOHEI {C BOAAPHEY OpOHT).

KaxpALIft 13 COYTHHKOB IPYIIHPOBKHM HMEET OTPAHWYEHHYIO 30HY
obcaAyKABAHMA, U AAF TAOGAABHOIO OXBaTa HeoDXOANMA CBSI3b MEXAY
HuMH. OBa ofecneyHBaeTCd Pa3sHEMHE CIOCO0AaMH B Pa3HBIX OpOeKXTax.
B oapux (Iridium) — ¢ mOMoIIEI0 AMHHI PAAMOCBSI3H B KOCMOCE, B ADYTHX
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(Global Star) obecmeyeHa He3aMeTHad AAs TOAL3OBATEAA HeTIPEPHBHAA
aBTOMAaTH3NPOBaHHas Nepeaayua AG0HEHTA OT Ay4a K Ay4Y H OT CNYTHH-
Ka K CITYTHHKY OPH ACCTATOYHO BOARNIOM YHCAE HA3eMHEIX CTAHOHI.

CuyTHHR B CHCTeMe HH3IKOOPOMTAABHON CBA3H ABHIKETCH CO CKO-
POCTHIO OKOAO 7 KM/ ¢, BpeMs, B TedeHHe KOTOPOTO erc MOKHO HabAlo-
A8Th H3 HEROTOPOH TOYKM NOBEPXHOCTH 3eMAM (BpeMs BHAMMOCTH),
He npepnimaet 14 MuH. [Tocae 3TOr0 COYTHHK «YXOAHT» 3a AHHHIO I'o-
PH3CHTA,

AAg MOAASPIKAHUA HEDPEePRBHONH CBA3H (HanpuMep, NIpH Teaedor-
HOM pa3roBope) HeoGX0ANMO, YTOGEL B TOT MOMEHT, KOTAA IEPBEII CITYT-
HHK MOKHAAET 30HY COCAYIKHMBAHHA, Er0 3aMEeHsA BTOPOH, a MOTOM Tpe-
THH. 370 DOXOXe Ha COTOBYIO TeAedOHHYIO CBA3E, TAe POAb Ga30BHX
CTaHIWi BEIMTOAHAIOT CIYTHHKH.

Aag ofecneuenua CBA3BK A00HEHTOB He TOALKO B 30HE BHAMMOCTH
oaHoro KA, HO M Ha Bcelt TePPHTOPHH JeMAH COCeAHHEe COYTHHRH AOAIK-
HEI CBA3LIBATRCST MEXAY COGOI, MepeaaBast APYT ADYTY HHGQOPMAaLHIO.

HuskoopbHTaAbHEE CHCTEMH 00ecneyHBaioT BOZMOKHOCTE IPEAD-
CTABACHUSA YCAVT NMEPCOHAALHOW CBA3H, BKAIOUAA papuoTerehOHHBIE
o0MeH U CBSI3b C NOABUXHBIMH 0OBEKTAMHE C HCIIOALIOBAHHEM CPABHM-
TeALHO MAAOTA0APUTHEY AOOHEHTCKHX TEPMUHAAOB, CTOHMOCTE YCAYT
TIOABHZXHOM CBS3H ¢ NOMOUIBLIO cUcTeM LEO OKa3sMBaeTcd B HECKOABKO
Pa3s MeHbiIe AHAAOTUYHEIX YCAYT, MPEAOCTABAAEMELX FeOCTAlHOHAPHEI-
MM CHCTeMaMu, OAaroaAapA MCIOAL30BAHHE) HEACPOrHX afOHEeHTCKHX
CTAHIKIE ¥ MEHEE AOPOTOCTOSIIErO KOCMHYECKOTO CeTMEHTA,

HusrooptrTaAsbEHE CHCTEMH NO3BOAAIOT obecneunTh Gecnepedoi-
HYI0 CBA3b C TEPMHHAAAMH, PasMellleHHEIMH B Al0Doi Toure 3eMan, B
IPAKTHYECKH He HMEeIOT aAbTeDHATHBEL DY OPraHH3ailHH CBA3H B pe-
THOHAX cO cAABOPaIBHTON HHGPACTPYRTYROH CBA3H H HH3IKOH NACTHO-
CThIO HACEAEHHS,

CHCTeMEl CTYTHHKOBOH CBsA3H «TOPH3OHT» M « DKCIpece» ofiecne-
YHUBAIT TeA(DOHHYIO CBA3E, TEACBH3ROHHOE H 3BYXKOROE BelllaHHe, Tie-
peaavy mOTOKOB MHGOpMAIIHH BO MHOTHX perioHax Poccun, a TaxoRe B
PAAe 3apyOeXHELX CTPaH.

K 9ucAy HU3KOOPOMTAABHEIX CHCTEM OTHOCHTCS CHCTEMA CITYTHHKO-
BO#t cBaA3M Iridium, cospaHHad npu corpyanuyecrse Anonuu, CIIA n
Poccun. B pa3zpaGaTeiBaeMOM NMPOEKTe BHaYaAe NMPEAYCMAaTPHBAACCH
HCOOAB3OBAHHE 77 CMYTHHUKOB (HMEHHO IO3TOMY NPOEKT NMOAYYHA Ta-
KO€ Ha3BaHUEe: UDHAMYM B TaGAuIe MeHpeAeeBA IBAAETCA CEMBAECCAT
CEABMEIM JACMEHTOM).

K 2008 r. op6urassHas rpyrmupoBEa iridium HacuureiBaet 66 cmyT-
HUKOB, 00pallalomuxcsa BOKPYT 3eMaHn oo 11 opfuTaM Ha BRICOTE NpH-
MepBO 780 KM co cropocThIO ~27 000 xM/9. CHCTEMY HIHPOKO HCIOAE3Y-
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eT Munucrepcteo obopoHEl CITIA. Cpea THIHYHEIX TOALIOBATEAET —
MOPCKOE CYAOXOACTBO, ABHAIHA, He()ITAHasA OTPAaCAR, FOCYAADCTREHHHE
OpraHH], a TaK’Ke yieHEIe U OyTellecTBeHHHKH. [Ipeanmoaaraercd, uTo
CYIIeCTEYIOMAd rPYIMIHMPOBKA CIIYTHHKOB GYAET pafoTaThs, N0 MeHEIel
mepe, Ao 2014 1, a MHOTHE COYTHHKE OYAYT paborath Ao 2020-x 1T,

B coCTaB CpPOMTAARHOH TPYNIHPOBKA HH3RKOOPOHTAARHOMN rA0baAD-
HOH CHCTeMEl COYTHHKOBOH cBA3H Globalstar BxopaT 48 CIyTHHKOR-
PETPAHCAATUPOB, Pa3MEINeHHBIX Ha BOCEMH KpPYTOBBIX OpOHTax (OO
IIeCThH CIYTHHKOB Ha KaXkKAOfN).

BricoTa opOHTH AL cpegHeopOumaasabix cucmeM (MEQ) roaebaer-
ca B mpeaeaax 5000... 20 000 kM, macca KA npeprimiaer 1 000 xr, a opbu-
TAABHASR IPYIHIHPOBKA COCTABASIET OT eAMHHI| AO NPUMEPHO ASCATKOB
cnyTHHROB. [TperMyIlecTBO CPEAHEBEICOTHO OPBHTH B CPaBHEHHH C
HHIKOH COCTOMT B TOM, UTC IEPBasA ACJKHT MEKAY PAAUAITHOHHEIMH NO-
fcaMHi 3eMAH, B TC BpeM#d KaK BTopas — BHYTPH Nepeoro nosca, [Nosro-
MY CPOK CAY0EI pAst cucTeM MEO — 15 aeT, past LEQ — 5... 7 A€T, uTO
CYIECTBEHHO BAHSET Ha MX CTouMOCTh. B cucreme MEQ aag moanoro
OOKPHITEA 3emMAn HeobxoAHMO 10... 12 ciyTHHKOE. IlepBOHAYAALHO AAL
0o0CAYRHBAHHA HECKOARKHX DErHOHOE AOCTATOYHO IIECTH CIyTHHKOB,
9T0 NO3BOAAET 00eCmedHTs 2alTyCK COYTHHKOB CBA3H K pa3BePTRIBAHHE
cucremud MEQ ropazao GricTpee, yeM cucreMul LEQ.

CaMEIfl KDYIIHEHA H3 TAKUX OpOoeKTOB — cucreMa COdyssey, puHan-
cHpyeMasn Komnaduel Teleglobe. B npoekre 3aaeiicTeoBaHREI 12 cpea-
HeOpPOHTAALHBIX CITYTHHKOB AAA 0GecIedeHH A ABYXKDATHOI'O [IOKPBITHA
HaceAeHHHIX paitcHOB 3eMan. KasKArii iy THHK BHAUT OKOAO 1/4 3eM-
HOro IIapa, 3eMHOH CerMeHT OPraHH20BaH B BHAS AOOAABHOM CETH
«Oaucceii» (Odissey Global WAM) 1 MCTOABAYRT apxHTeKTYRY GSM.

AAf opraHAzauuy NepCOHAABHOH COyTHUKOBOH CBA3H OPHMEHAIOT-
Ci NEePEerOCHbIE NEDCOHTAbHNE CNYIRRIXOBHE U MOOUALHLIE MEPMIRAABL.
AaHHEE TEPMHHAAKN CIOCOOHE YCTAHABAMBATE CBA3EL MEXKAY aGoHeH-
TaMH 3a 2 ¢, KaK 4 B CHCTeMe COTOROH CPsi3d. ConpsikeHWe CHYTHUKOBO-
ro Teaed)OHA ¢ CeTAMHA COTOBOH CBA3H O0eCNeTABAET AOTIOAHHTEABHOE
ycrpoicreo — SIM-kapra.

CRymuuxosbleé RHABUraUOHHBEe CucMeMb! IPeAHA3HAYEHEl AAX Ha-
BHTANIHOHHOrO 00ecneueHHs AETATEeALHEIX AlMApaTOB, PAZAHMYHEIX
TPAaHCHIOPTHRIX CPEACTB, TYPHCTHHECKHX TPYIN; MeCTOONpeAeAeHus
NPH reoA€3HYECKHX H FreCAOTHYECKHAX H3HCKAaHHAX, B TONIOTpad i, TH-
Aporpacdun; cOecrieueHHs AGATEABHOCTH COACATOABLHRIX CAYKG, CAYMO
CROPOH NMOMOLIH, MHAHIIHM; OIPEACACHHSA KOOPAHHAT IIPH NMPOKAGAKE
Tpacc, AOPOCT.

B MHpe CymecTBYIOT ABe CHYTHHKOBHE HABHATAI[HOHHEIE CHCTEMEL
aMepHKaHcKada GPS u orevectpennad TAOHACC (raoGaabHas HapHUra-
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NHMOHHAS CIYTHHKORAA CHCTEMA), NPMHIHIL TOCTPOSHHS, ADXHTEKTY-
Pa ¥ 38AaYH KOTOPBIX GAH3KHE APYT ApyTy. GPS 1 TAOHACC cnpoexrs-
POBaHE IPUMEPHO B OAHO H TO Xe BpeMsa — B 1980-e rr. OTANYaloTCH
CHCTEMB] TOABKO TeXHHYECKHMMH MApaMeTpaMH H KOHCTPYKTHBHEIM HC-
IOAHEHHEM:

s BHOGpaHHOe HAKAOHEeHHe opbur pasa cmyraukoe TAOHACC
ofecneuHBaeT AyYIIHe BEIXOAHAIE XapPaKTePHCTHRHN Ha Tep-
puropun Poccun, EBPOIIH U B ceBepHEIX MMPOTAX, a ¥ CH-
cteMu GPS — na TeppHTopuy CILIA 1 B INHpPOTaX, GAM3IKHX
K KOJKHEIM;

= paGouas 3oHa GPS — mOBepPXHOCTE 3EMAH H OKOAO3EM-
HOe OPOCTPAHCTBO AC BHCOTH 3000 kM, TAOHACC — a0
2000 x;

s PasAMYHH CTPYKTYPHE! HABATAIMOHHHX CHTHAAOB M HaBHIa-
MMOHHNX coobmenud cucreM GPS u TAOHACC.

B Hacroamee Bpems GPS QpyHEUHOHHDYeT B TOAHOM COCTaBe H HMe-
€T OrpOMHEIA NAPK MOALSOBAaTeAeH,

Cucrema TAOHACC QopMHUPYeTCa A0 IITaTHOID COCTaBa, OcHOBOM
CHCTeMBI AOAYKHEL ABAATHCA 24 COYTHHKA, ABAKYIIHXCH Haa NOBEPXHO-
CTBIO 3eMAH B TPeX OpOUTAABHEIX TAOCKOCTAX. Ha Havaao 2009 r. yucao
AeHCTBYIOMX COYTHHKOB COCTAaBASAO 18 mT., wro obecmeanao 100 %-
HYI0 HeNPePHIBHYIO HABUTALAIO OYTH Ha Bcell TeppHTOPHUH PoccHH.

Bnepens noTpeGHTeARCKHE CITyTHHMKOBme HapuraropH Glospace,
paccuMTaHHHE Ha COBMecTHOe Hcnoaszosanue TAOHACC n GPS, cra-
Al AOCTYRHEI IOAB3IOBATEASM B KOHIe 2007 .,

m DAKCUMMUIBbHAS CBA3b

daxcuMuALRaR CBR3L — MPOIECt AUCTAHIAOHHOH IepeaAAYH Hemo-
APHACHBIX $300pa’keHH#A U TeKCTa. B ocHOBHOM JaKCHMHABHAA CBA3D
HCIIOAB3YeTCH AAf OTIIPABACHUS AOKYMEHTOB (TEKCTOB, YepTesKeld, pu-
CYHKOB, ¢XeM, (JOTOCHHMKOB) Ha OyMaXkHEIe HOCHTEAHM MOAydaTeaedt.
darxTinecki GaKkCHMMABHEI CIOCO6 mepeaaud MHpOpPMaIHHE 3aKAK0-
YaeTCA B AMCTaHIHOHHOM KONUPOBAHHH AOKYMEHTOR,

TepMuH «(AKCAMHABLHAA CBSI3b» OTHOCUTCA K CHCTEMAM NepeAayH
KAK NOAYTOHOBEIX, TaK H INTPHXOBHX AOKYMEHTOR.

Aas opraumianuu (axKCHMHABHON CBA3M HCICAB3IYIOTCA dakcH-
MHALHEE annapaThl (Teaedakchl) H KaHAAR CBA3H: TeaedioHEEE, Iud-
POBHE ¥ PAAMOKAHAAKL
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QaxcumitAblible annapambl ABAAIOTCI MHOTOQYHKIHOHAABHEIMU
)’C’I‘pOﬁCTB&MH, COAEPDIRAINHMH, KaK IIPABHAO, TPH KOMIIOHEHTA:

» c¢KaHep, ofecHeudBalOmMNA CYHMTHEBaHMe HHGOPMALUM ¢
OpUTHHAAA H npeoGpazoBaHHe ee B IDCASADBATEALHOCTH
SAEKTPHYECKHX CHTHAAOB;

B  TIPHEMHO-TIEPEAAIOIIEE YCTPOHCTBO (MOAEM), BHIIIOAHANO-
niee (byHKIMHM NEpeAAYH CUTHAAA [0 KAHAAY CBA3H H IPHEM
CHTHAAOB OT APYTHX aGCHEHTORB;

N  IOPHHTEP, BOCTIPOH3BOAAIMA IPHHATOS H300pasKeHHe OpH-
THHaAA NYTEM [IeYarH Ha GyMmare.

VYHTEIBAA 3HAYHTEABHOE pazHoo0pasHe TAKKHX KOMIIOHEHTOR (ax-
CHMMABHEIX allIApaTOB, KAK CKaHep H NPHHTeP (CM. TA. 4 U 7], caepyeT
TIOHWMATD, YTO PAZAHYHHE MOAEAT (DAKCMMHABHEYX aNapaToB OTAMYA-
10TCA CMOCoGOM CKaHWPOBAHHS, BOCIIPOM3BEACHHSA K300paskeHHs H
paspemaouei CnocobHOCTRIC.

ITo criocoGy BGCTIPOHABEAEHHS H3COPAReHH!, ONIPEACAICMOMY THIOOM
HCOOAB3YEMOrC MPHATEPA, (DARCHMHARHEIE ANMIAPaTH MOADASASATIOTCA
Ha TepMorpajdudecKue, CTPYHHEIE, AA3epHEIe, SAeRKTporpathudeckne.

HanGoArmee pacopocTpaHeHHe NOAYYHMAN (PaKCHMMABHEIC amnma-
PaTH TepMOTpPadPHUYECKOro THNAE, MNOCKOABKY IPH OTHOCHTEAR-
HO HEBHICOKOH CTOMMOCTH OHH 0GAAAAIOT AOCTATOYHO XOPOUIHMHA TEX-
HHIeCKHMH XapaKTepHCTHKAMH, Yallle Bcero o00pyAyIOTCA MOAEMOM.
QOpaHarko TepMorpatdmueckumii cnocob medarm Tpebyer npuMeHeHMA
CrelnHaABHOH TepMoOyMary, KOTOpas Co BpEMEHEM JKEATEET.

DarexTporpadguueckue U cTpyilHHe hakCHMUALHEIE an-
mapaTH 00A3AAIOT HECKOALKO GoOAee BHICOKOI CTOMMOCTEIO, HO IG3BO-
A4IOT HCTIOAB30BaTh OGHIYHYI0 SyMmary. AasepHule (raKcHMHALHEIEe all-
TapaTH CaMEIe AOPOTOCTOAINAE,

KoHCTpYKRTHBHO (DaKCHMHALHEIE AApaTH, Kak H MAOTTEpH], TMOA-
PA3AEASIOTCA Ha NAOCKOCTHHE H OapabaHnbie. B DAOCKOCTHRIX annapa-
Tax nepeaaBaeMble AOKYMEHTH OTPAHHYHBAIOTCS pa3MepaMy, a B Gapa-
OaHHEIX — TOABKC LIMPHHOH, 9T0 HO3BOAAET 00eCHeINBaTL NepeaAayy
AOKYMEHTA B pyACHE,

(DakcHMHAEBHEE anNapaThl UMEICT CASAYIOMIHEe OCHOBHEIE CepBHC-
HEe QYVHRIHM

¥ peXHM KONHPOBAHHS AOKYMEHTOB;
B [EPeRAIOTEHME B PEKUM FOACCOBOH CBAIM;
=  MoAKAlI0YeHHE (PaKCHMHABHOIO anllapara K KOMILIOTEDY.

Haauvie onepaTHRHOMN TaMATH AD HECKOALBKUX MeraGaliiToR M BHeIlI-
HeH MaMATH B ASCATKH MerafafiToB, 9To no3poAdeT o0ecIedHBATE PAA,
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dyHKuui, a HMEHHO! «IAaMATE AMCTOB» (2aNlOMHHAHHWE YHCAA AHCTOB
AOKYMeHTa, H300paykeHHe KOTODBIX MOXET OHITH 3allMCAHO B Onepa-
THBHYIO IIAMATE TéaedaKkca IpH CTCYTCTRHH HAH HEOKHAAHHOM OKOH-
YaHHH §yMaru HAH AAA IOCAEAYIOINel] lepepay); «aBTOOTRETIHKY (me-
PeAaYa B AMHHIO NPEABAPHTEARHO 3aMMHCAHHOrO COOBIEHH, A TAKXKe
IpHeM H COXpaHeHWe COODIIEHHS AAA MOCAEAYIONIETO NPOCAYIIHBA-
HHSA); «OTAOKeHHAA Nepepadar (ABTOMATHYECKAd IEPEAAYA B 3aAAHHOE
BpeMd 3apaHee NOATOTOBASHHOTO K IepeAaue ACKYMEHTA); «3ACKTPOH-
HEIH CIIPABOYHUK? ONPEACACHHOrO YHCAA TeaehOHHEIX HOMEPOB; «Ila-
MATH HOMEDOB:, 0 KOTOPHIM HaH§COA€E YACTO OTHPABAMIOTCH AOKY-
MEHTHI,

(DaKkcHMHABHAA CBA3L MOXET MPHMEHATLCA AASI BBOAA TIEPEeAABAMOi
undopManuK HenocpeacTBeHHO B JBM npi HaawaHH darc-MoaeMa.

IMNoayunau pacnpocTpaHeHHe paguodaxch, HMeOUIHe MHOTOKa-
HAABHBE CHCTEMbI TOABHKHON paaHohakKCHMHUABHOH CBA3H, BKAIOYA-
KllHe CTAHOHAPHYIO Ga30BYI0 CTAHIMIO, H NOABHIKHEIE PapHOhaKCH,
YCTAHABAHBAEMEIE B ABTOMOOHALX,

A IepepduH PYKONHCHEIX cooBmieHnli HCOOABIYIOTCH meAedioH-
HEle (QarcUMuABHLIE NPUCMABKU, KOTOPHe 0o0ecnedHBAalOT Iepepady
BBITIOAHSEMEIX OT PYKH cxXeM, nopnMceii. TIpu nepepaave hakca aborneHT
CIeNHAARHEIM NTepoM NHIeT Ha OAOKHOTE: TakKuM oBpa3soM OCyINecT-
BASIETCS TI€PeAAYa MOANINCH OTBETCTBSHHOrD AHIIA.

Komneiomephsle ghaxcumitabinle cucmeMbl MPEACTABAAIOT COBOH CO-
YeTaHHe KOMOEIOTepa ¢ haKkc-MOoAeMOM U KOMILIOTEDHHEY DepHdepHii-
HHIX YCTPOHCTB. A paGOTH B TAaKOM PERHME KOMILIOTEPRl GOOPYAY-
IOTCH KAABHATYPOH, Ha KOTOPOH MOXHO HeNOCPEeACTBEeHHO HaOHpaTh
HoMep TeredoHa aboHeHTa, a TakKe Web-KaMepoit 1 MEKPOGQOHOM,
NO3BOAAOIIMMH TAPAAACARHG ¢ 06MeHOM (haRCHMMAEHEM COOGIIeHH-
€M BHAETh a00HEeHTa H pa3sroBapHBAThL ¢ HHM,

A obmena undopManuei Mexay 9BM (nugpoBHMH YCTPOHCTRA-
MH), & TakXe (DARCHMHARHEIMH annapaTamu 4epes TeaedOHHHEe CeTH
{anaAoroBHe KaHAAEI CBS3H) HCOIOABIYIOTCH MOAEMEL

OBMEH MH@OPMALIEN YEPE3 MOLEM

Mogem (MOAYARTOD - AEBMOAYAATOP) — YCTPONCTBO IPAMCOTC (MOAY-
ASTOP) H 00paTHOTO {AEMOAYAATOD) Opeobpa3oBaHus CUTHAAOB K BHAY,
TIPHHATOMY AAZ HCOOABIOBAHHA B ONPEACACHHOM KaHAAE CBA3H.

MoaeM, HCIOAB3YEMEI Aaq oOMeHa HHGopMalHel MeXAY KOMIILIO-
TepaMH Yepe3 TeAeOHHYIO AHHHIO, Ha IEPBOM 3JTane MPON3BOAHT MO-
AyAsmuio nucbporoi MHGOPMALNH AAA DEepepadH Yepe3 aHaAOTOBBIH
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KaHAaA B BUAE TOHAALHEIX MOCKHAQOK 3BYKOBOTO AMAINA30HA YACTOT (-
PoaHaroToROe Npeolpa3’oBaHHE),

Ha pTOpoM 3Tame mDpOUCXOAMT OOPATHRIH OPONECC ACMOAYASIHMH
aHAAOTOBRIX CHTHAAOE B IudpOBEle 3HAYEHHA (AHAAOTO-IH(POROE
npeodpaloBaHHe), KOTOPEIE MOXKET BOCIPHHHMATE KOMILIOTED HA APY-
TOM KOHIIe AWHUH CBA3W. MOAEMEI B CHCTEMAaX TEAEKOMMYHHRKAITHH He
TOABKO BRIIOAHAIOT PYHKIMM MOAVAAITMH M ASMOAYASALHH, HO H oDe-
CIIEYHBAIOT MPHAEM H NepeAaTy (PaKCHMMHABHEIX COOGIIeH™I, ABTOMATH-
YeCKOoe COPEASACHUe HOMePa BRI3KBAlOmEero aGoHeHTa (AOH), BEIIOA-
HTOT HYHROHH ABTOOTBETIHKA, SAEKTPOHHOIO CEKpeTaps, CAYMKAT AAH
OOH(pPOBKH TOAOCA H OOPATHON OmepAIHH BOCCTAHOBACHHA omudpo-
BAHHOTO TOAQCA,

B ¢BA3M ¢ 3THM MOAEM NPeACTaBAfeT CoB00il AOCTATOYHO CAOKHOS
YCTPOBCTBO, CTPYKRTYPHAS CXeMa KOTOPOro NpepACTABACHA Ha puc. 8.10.
ApaTTTepH IOPTOB BBOAA-BHIBOAA IPEAHAa3HATEHEI AAA 00MeHa AAHHEI-
MH MEXKAY MOAEMOM H TeAeIOHHEIME AUHHSIMH, a TAKKe MEeJKAY MOAe-
moM B DBM., Ludporoit curHarpHm® nponeccop DSP BHIOAHAET
PYHRIIUH MOAVASIIMM H ACMOAYAAIIMU CHTHAAOR B 00eCeYHBaeT COOT-
BETCTBYIOUINE NPOTOKCAN Hepepadn AaHHEX. KoHTpoaiep ocymect-
BAfIeT YIIPDABA€HHE CHIHAABHEM nponeccopoM DSF, a Takxe a6paboTry
RoMaHA ¥ Gy(hepH3anmio AaHHELIX. [TporpaMMa YHpaBACHHS MOASMOM
«npommMTar B MHEpocxemMe ROM. YeTaHOBKM MOAEMa B MOMEHT BEAID-
YEeHHA COXPaHMIOTCA ¢ MOMORIBI0 MHKpocxeME ERPROM. OnepaTae-
HOI NaMATEIO MOAEMA ABAAETCA MUKpocxeMa RAM.

ITo Takoli KAaccH9eCKOH CXeMe HM3rOTOBAAITCA BREICOKOKAYeCTBEH-
HHeE MOAEMEL. BO BHYTPEHHHX MOAEMAX MOTYT OTCYTCTBOBATh GTASAD-
HHe XoMnoHeHTH. HampuMep, B TaK HaakBaeMEX copTMOAeMaXx (Soft-

modem} OTCYTCTBYET MAKPOCXEMA KOHTPOAAEPA: €€ (PYHKITHH BHITIOA-

ROM ERPROM RAM
(F13Y) (TIT3Y) (O3Y)

| T TN
1 R >

DSP
(Liuiposoit Konrpoaep K
nporeccop}

ica

ca
AnHpeft

Tlopr

IMopr nHTe
c

Puc. B.10. CrpykTypHar cxema Mogema
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HAeT LeHTpaAbHEI mponeccop IIK. B BuHMopeMax (Win-modem)
OTCYTCTBYeT OU(POBOi CHTHaABLHRI mponeccop DSP, QyHKIHH KOTO-
POTO BEIMOAHAET CHeIMAABHOE IpOrpaMMHOe ofecnedeHue, MpeAHa-
3HAYEHHOE AR paGoTh MOA ONepalMoHHON cicreMol Windows.

HMeroTest onpepereHHEE Pa3AHTHA IPH TOAKAIOYEHNH, 0GcAYKHBA-
HHH N YIIPABACHHA BHEITHUM 1 BHYTPEHHIM MOAGMAaMH.

Buympennul mogeM npeacTaBaseT cobolt CLeMHYI0 KapTy pacmmpe-
HMA, Ha KOTOPOH pasMelleHH BCe KOMIOHEHTH, offeceyHBacIte 06-
MeH AAHHBIMHU. OH YCTAHABAHMBAETCA BHYTPE KOMILIOTEPA B CAOT ISA,
PCI, PCMCIA, AMR, CNR,

IpenMyinecTsOM BHYTPEHHETO MOAEMA SBARETCA OTCYTCTBHE Ha pa-
GogeM MecTe ACTIOAHHTEABHOTO TepHdepHiHore yeTpoHcTBa. OAHAKO
TIPH HCHOALR3IOBAHNH BHYTPEHHETO MOAEMA BOJHHKAET HEOGXOAHMOCTE
BCKPHTHS KOPNyCca CUCTEMHOTO GAOKA AAS TEPEHACTPOMKH MOAEMA.

BHewnull MogeM — 3TO CAMOCTOATEABHOE YCTPOHCTBO, CCHAIEHHOR
GAOKOM THMTaHMS, DoAKAIouaercd K COM- mam USB-nopry, ofemnHO
¥MeeT BHeITHAH GAOK MATAHMA (cymecTeyoT USB-MoAEMEL, THTAIONIH-
eca ot USB, u LPT-MoaeMEl).

BAarcaaps pasMemeHHIO BCeX KOMIIOHEHTOR BHYTPH COGCTBEHHOTO
KOpoyca, KOTOPHH coeanHeH ¢ DBM ToAbKo KafleaeM AAHHEIX, BHeIl-
HE# MoaeM Goaee yAOGeH.

I'o UCTICAHEHUIC CYIUECTBYKIT CACAYIOLIINE THIIH MOACMOB:

m BHEWHU BCMPOeHRLl MogeM — ABASIeTCS BHYTPEeHHeH va-
CTBIC YCTPOMCTRa, HAIPUMED HOYTOYES;

» annapamubil MogeM, B KOTOpPOM BCe Onepandd npeofpaso-
BaHHA CHIHAAA, MOAAEPKKA (M3UYeCKMX IPOTOKOAOB OG-
MeHa IpPOWN3IBOAATCA BCTPOEHHBIM B MCAEM BHYHCAHTEACM
(HampuMep, ¢ HcnOAR3ORaHHeM DSP, koHTpoAaepa). B anna-
paTtHOM MoAeMe mpucyrcreyeT I3V, B KOTOpOM 3amMcaHa
MHKpPOINPOrpaMMa, YIPaRAGIOIIAT MOAEMOM;

w BUHMOgeM TpeAcTaBAfeT co(olf ammaparHEIl MOAEM, AH-
mennntit IT3Y ¢ MukponporpaMmoii. MuEponporpaMMa Ta-
KOTD MOAEMa XPaHHATCH B TAMATH KOMITEIOTEpa, K XOTOPOMY
noaxaioueH MopeM. On paborocnocobeH NpH HaAMTHNA
APaiiBepoB, KOTOpHEe OOHYHO HAMHCARE HCKAIOYHTEABHO
TIOA ONepalMOHHEE CHCTEeMEI ceMelicTea MS Windows;

m noaynporpammuii (Controller based soft-modem) — MoaeM,
B KOTOPOM YaCTE (DyHKINH MOAEMa BHIIOAHAET KOMIIBIOTED,
K KOTOPOMY MOAKAIOUEH MOAEM;

a nporpammubiti (Host based soft-modem), B KOTOpoM Bee omie-
pauui no KOAMPOBAHUIO CHIHAAQ, IPOBEPKE Ha OWNGKH H
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VOpABA€HHE MPOTOKOAAMH PeaAM30BaHH IPOTPAMMHO H
NPOHU3IBOAATCA LEHTPAALHBIM HNPOIECCOPOM KOMIIBIOTEPA.
T1pm sTOM B MOASME HAXOAMTCA AHAAQTOBAR CXeMa H npeod-
pasosarean: ALILT, LIAF, xonTpoArep HHTED(deHCA (HanpH-
mep, USB). IlpenMymecTea NporpaMMHEX MOASMOB: HU3Kas
CTOMMOCTB, ACTKOCTh YCTAHOBKH, BOZMOMCHOCTD MOACPHH3A-
OMH MOAeMa IyTeM 3aMeHHB! NPOTPaMMEL, a TAKJKe apAlNTa-
IHA MOAEMA K POCCHICKHM TeaedOHHEIM AMHHAM. Hepo-
CTaTKH NPOTPaMMHEX MOAEMOB: 3aAeICTEOBAHHE AOIICAHH-
TeABHHX pecypcoB TTK, npuBa3aHHOCTE X oOpejieieHHOIH
ONepaluoHHON CHCcTeMe, HeoOXOAMMOCTE HAAMYMA Kade-
CTBEHHON TeaehOHHOH CBAIN.

HamuGoree pacrmpocTpaHeHBl BHYTPEHHHEI HPOrpaMMHBIN MOAEM,
BHEIIHUH ANMaPATHLEIL MOAEM, BCTPOSHHHE B HOYI1OYKA MOASMEL,

AHRaaorosatit Mogem — HanGoOAee PaCOPOCTPAHEHHEH THIT MOAEMOB
MR OOBITHEIX KOMMYTHPYEMSIX TeaehOHHEIX AMHUIH,

ISDN-mogem — pas HM(BPOBEIX KOMMYTHDYEMEIX TeaedOHHEIX AH-
HUH,

DSL-mogem — IDPUMEHAETCA AASL OPraHM3amMH BHIAGACHHEIX (He-
KOMMYTHPYEMEIX) AHHHH, ACHOAB3YH COBITRYI0 TearedOHHYIO ceTh. I1o-
3BOAAST OAHOBPEMEHHO ¢ OGMEHOM AAHHEIMU OCYIECTEAATE HCTIOAL3O-
BaHHe TeAaehOHHON AHHAN B OOBIMHOM IIOPSARE.

KabGerbibill MOgeM -—— HCTIOABIYETCA AAA o0MeHa AAHHLIMH 1O cle-
OUAAM3HPOBAaHHBIM KabeadM — HanpHMmep, 9epes Xabeab KOANEKTHE-
HOTO TeASBHASHNA IO poToKoAy DOCSIS.

Becnpoeognoil Mogem (MOAYAR HAH IIAIO3) — 3TC NPHEMOIIEPEAAT-
YUK, HCIIOABIYIONIMIL COTH OMEePATOPOR MODHALHOR CBIIH AA Hepeaa-
YH 1 npHeMa MHGpOPMALHH, AAS HCIIOAB3OBAHMS CETH COTOBOMH CBA3H B
MoAeM OORYHO BeTaBadeTcsa SIM-kapra. BecnipoBoAHON MOAEM MOXET
OLITH MHTETPHPOBAH E PA3AHYHOE TEACMETPHYECKOe, ANCNETYEPCROE,
oXpaHHoOe M ADyTOe o0opyaoBaHMe. BecnpoBOAHEIE MCAEMEL MOTYT HC-
TIOAB30OBATECA BMECTO 00RYIHEX TeAePOHHEX MOAEMOB (B GAHROMATAX,
TOProBLIX aBTOMATaX, OXPaHHLIX CHCTEMAX, CHCTEMAX AHCTAHIHOHHOTO
yOpaBAeHHA, KOMIEIOTEPAX), 8 TAKXKe AAf HHTETPAIMH B IPOTPaMMHO-
annapaTHbIE KOMIOAEKCHL B cBoeil paGore GecOnpoBOAHEIE MOAEMEI HIC-
MTOABIYIOT AOMIOAHHTEARHEIE YCTPOHCTBA yIDaBACHHA.

BecnpoeoaHCH MOAEM HCHOABSYETCA B MECTaX, TAe AOCTYIIHA MO-
OHMARHAS CBA3E H MOJKHO ITOAKAIOMHTL HOYTOYK ANGO ITEPCOHAALHEIN
KOMIOBIOTED K MHTepHEeTY 1 OTOPARAATE 3ACKTPOHHEIE COODMIeHHA, TIe-
PeCcHAATE, MOAYIATh AQHHEIE H MYABTHMeAHHHe ¢daiianl. HexkoToprie
THOH GeCHPOBOAHKX MOAEMOB MOryT pafioTaTh Kak Teaed)OHHEIE ITAIO-
3H AAS IEPEAATH POAOCCBEIX, BUAS0- H TERCTOBEIX ABHHEIX TaM, TAE He
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MO7KeT GBITh HCIIOAR30BAHA TRAAHIIHOHHAS (DHKCHPOBAHHAA AMENS AAH
rAe AellieBAe HCIIOAB3DBATh COTOBOE CPEACTBO COOOIeHMA.

Ans o6MeHa HHGOPMALHeH ¢ MOMOIBI0 MOAEMA HCIIOABIYIOTCS pas-
AMYHEIE NPOMOXOAL! NEPEGEill GaHHLIX, T. €. COBOKYIIHOCTE IPABUA, pe-
rAAMEHTHPYIOUHX (DOPMAT AAHHEIX U MPOIEAYPL! HX Iepeaayy B KaHa-
Ae cBA3K. B nMpoTokoAe YKA3IWBAKTCA CIOCOOK! MOAYASIITHH AQHHEIX C
LIEABIO YCKOPEHHA H JAIHIKeHHOCTH HX IIePEAAYH; BRIOAHEHHA COEAH-
HeHMS C KAHAAOM H TOAABACHHSA AeHCTBYIOINero B KaHaie mIyMa; obe-
CNeYeHHA ACCTOBEPHOCTH NEePEAAYTH AAHHBIX,

ITpoTOROAR! HEepepaqYH AAHHEBIX AAS MOAEMOB YCTaHOBAGHH MKKTT —
MeRAyHAPOAHEM KOHCYARTATHEHEIM KOMHTETOM 1O Teaerpaduy u Te-
AecoHnH (ppaEny3sckas abOpeBnaTypa —- CCITT), nepeMeHOBAHHEIM
no3xe B MeXAYHAPOAHEIA WHCTHUTYT TereKOMMyHHKauuh (ITU —
International Telecommunication Union).

I1pu srIGOpe MOAeMa HeoGXOAMMO IIPHHMMATE BO BHHMAaHHe:

m HaaHuHe ceprruxara Munceasu PO, uro rapaHTUpyer pa-
60Ty Ha POCCHHCKHX HHIKOKAYECTBEHHHX AMHHAX CBA3H H
¢ POCCANCKHMH (DOPMATAMH YTPABAAIOMMX CUTHAAOB;

® COCTBeTCTBHE (DHPMBI — IPOHZBOAMTEAS MOAEMa, upMe
OpoBalipepa, €CAH NOAKAIOUEHHEe K KOMIOBIOTePHOH HAHM
HHOM CETH NPOHIBOAHTCA Yepes MpoBaiaeD;

m KaTeCTBO AMHHUM CBSI3H, K KOTOPOM OYAET MOAKAIQUATECH MO-
AEM, MOCKOABKY NPH HH3KOM KA9eCTBE AHHHH MOAEM, He
HMMEIOIRHH XopoIel 2alMTH OT noMex, 6yaeT paboTaTh Ha
NOHIDKeHHOH CROPOCTH,

B Bek pa3sBMTHA HHQODMAIHOHHEIX TEXHOAOTHH MOAEM CTaA He-
OTBEMASMOH JacThIG AOOOre KoMmmaekca Ha Gase TIK, uTo noasoaser
3HAYHTEABHO PacITHPHTL HH(DOPMATH3AMHOHHOE MPOCTPAHCTBO ITOAB-
30BATEAA.

KOHTPONbBHLIE BONPOCHI

1. Cpenaitte CpaBHUTENEHBLIA BHBIMS CeTell TWNa KIWeHT—cepsep,
MOCTROSHHBIX NG TONONCrKW 43BS3NR», KONELEBOR K LWWHHON,
MNepevncnyuTe OCHOBHEIR KOMMNOHEHTEI NOKaNbHOA CaTU.

KakoBbl CTRYKTYPE ¥ KNECCMMKELWA NIMHIA CBA3W CPENcTs Tene-
KOMMYyHHKBLWA?

B Yem 38KNIOMAITCH OTAKWA CMapPTHOHOB U KOMMYHWUKATOPOB?
CpaBHuTe NpWHUMMBEI W papuycsl percTews Bluetooth v Wi-Fi-
YCTPOWCTE.

Movemy MobunbHYIO paguoTenedioHHYI0 CBA3L HASLIBAKDT {COTO-
BOW CEA3LIDS?

» ok wp
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Kakosti NpUHLANG BHIGOpa MoaemMa?

B 4em NpeMmMyLUECTES W HEAOCTATKY HUIKOOPGUTEMNBHLIX CUCTEM
CMYTHHUKOBOW CBASU?

BuironHUTe GPaBHUTENEHBIA SHENUS CHYTHWKOBbIX HABUMALWOHHBIX
cncrem BPS nTIOHACC.

MNepe4ncrmTe OCHOEHBIE KOMIMOHOHTLI (hEKCUMUNBHOMD annapaTa.
B 4em cocTouT NPUHLWN QEACTEMA MopemMa’? Kakne TuNel Mopemoe
BAM W3BECTHBI?



YCTPOMNCTBA AnA PABOTbI
C AHOOPMALINEN
HA TBEPAbIX HOCUTENAX

KOMUPOBATbHAS TEXHUKA

Haen Oe3byMarkHoi HHPOPMATH3ALMH B PASANYHEX HANPABASHHAX
AESTEABHOCTH 3apOAHAACE BO BTopoll moaoBuHe XX B. OAHARO H B Ha-
gaae XXI B. AeA0BOM MUp ellle HacHINeH HHbOpPMAHEH HA TBEPALIX
(6yMarKHEIX) HOCATEAAX. B cBA3M ¢ 3THM YCTPOHCTBA AA DAGOTEI C HH-
dropmaimeli Ha TBePAHX HOCHTEASX BXOAAT B COCTAB KOMINEKCA TeXHH-
YECKHX CPeACTB MHGOpMATH3ANMH, THOIUIHHME CDEACTBAMA PAGOTH €
HHbopManHell Ha TBePARIX HOCHTEASX ABASKOTCH MHOTOYMCASHHLIQ
YCTPOICTBa KOMMPOBAARHOH TEXHHKH B YCTPONCTRA YHHITOKESHHUS HH-
dopMaIuy Ha TBEPABIX HOCHTEASX — Hipeggephi.

CpeACTRa KONHPOBAHUA AOKYMEHTALMY Ha TBEPABIX HOCUTEANX AQ-
CTaTOYHO pazHOOOpa3HH, OHH PAa3AMYAIOTCA KK BHAOM HOCHTeACH KO-
NUpYeMEIX AOKYMeHTOB (OyMara, KaabKa, IPO3payHas NAEHKA), TaK H
BHAOM HOCHTeAEH, Ha KOTCPHIX CO3AAIOTCH KOIHH AOKYMEHTOR.

B 33aPHCHMOCTH OT HCIOOABIYEMHY BHADB OyMarH KONHPOBAABHEIE
TEXHOAOTMH NOAPA3ACASIOTCH HA CAGAYEOLIME PPYIIIEL
3AEKTROTPadpUIecKDe KONUPOBaHHE (3AeKTporpadms);
TepMorpaphHIECKOe KOMHPoRaHHe (TepMorpadH«);
AmazorpacdHdecKoe KOMHpoBaHWe (A@asorpadnd);
$ororpadpudeckoe Konmupoparue (doTorpadpmns);

» 3aeKTporpadHIecKoe KOMHPOBaHHe (3AeKTpoHoTpadasd).

I[MepPRIM KOOMPOBAALHHM ANNDAPATOM NPWHATO CIMTATE MHUMEO-
rpach, CO3AAHHEBE M3BeCTHRM H30GpeTaTeaem T. A Sancorom (1847 -—
1931). B mymeorpachay HCIIOAB3IOBAANCE ARCTOBLIE TPadapeTH C OTBEp-
(TUSAMH, HAKASAWBAEMEIC Ha Bpamfarommiicn GapabaH, coaepaaugmit
FHUAXYIO KpacKy. Konum moaysasuch 3a c9eT NPOHHKHOBEHHA KPAacKH
4yepes OTBepCTAA Tpadhapera Ha NpPOXCAAIIHe Iop SapabaHOM AMCTH
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6yMary. 3TOT OPHHIHI K B HACTOMIIIee BpeMs MCIIOABIYETCS AAA ITOAY-
uyeHmns Kommil, OpHaro HaufOA€e pacHpOCTpaHeHa B COBPEMeHHOM
MHpe TeXHOAOTHS ITOAYYEHHS KOIHE Ha oORITHON GyMare MeTOADM CY-
XOro 3AeKTPOCTATHYECKOT0 NepeHnca, AN dAeKTporpaduYeckoe KONMHK-
poRaHHe.

9.1.1. AnexTporpachu4eckoe KonMposaHne

MeToA CyXorc 3AeKTPOCTAaTHYECKOTO nepeHoca Oma paspaGoTaH
Y. Q. KapaconoM (1906 — 1968), noAyyHBIIMM NAaTeHT Ha CBOe U300pe-
Tenue B 1935 r. OPopMHE Opapa Ha HCIOAL3OBAHIE 3TOTO IATEHTA B
1947 r., pupma Haloid Company Aara MeTOAY KONMHpPOBaHHMA Ha3BaHUe
uRceporpadus», o6pa3oBaHHOE OT ABYX KOPHEH IrpedeCKHUX CAOB: XeIos
(cyxoii) n graphein (DHcaTh). 3TOT TEPMHH BNOCAGACTBHH BOllleA B Ha-
3BaHMEe KOMIEHAH, KOTOPAN CTaAd CHadaAd HasueaTthes Haloid Xerox,
3aTeM Xerox Corporation u, HakoHel, — The Document Company Xerox
(Xerox].

B Hacrosiiee BpeMa Ha PHHKe KONMTHPOBAALHOH TeXHUKH, HECMOTPS
Ha HECOMHEHHO BEAYITYIO POAL (DHPMEL Xerox, INEPOKO NPEACTABACHE
dupmer Canon, Ricoh, Sharp. I1pu 3ToM 3avacTyio AloGhie SAEKTPOTpa-
dueecKre KOMHPOBAABHHE ANTIAPATH HAYBIBAIOT RCEPOKCAME, OTAABAS
AAHE BeAymei poaM ¢upme Xerox — poADHAYAALHUIE AAHHOTO BHAA
KOTIHPOBAHHN,

KonmHpCBaABHEIE aNMAPATEL NOAPA3AEAHIOTCA HAa TPH OCHOBHEE
TPYUILL YepHO-0eAkle AHAAOTOBHE H G POBHE, a TAKKe LBeTHHE,

B AaHAAOroOBH X ANNapAaTAaX ONTHIECKOE M3oOpasKeHHe OO-
Pasyerca CBeTOM, OTPAKEHHAIM OT OPHIHHAAL M DOCTYIAIOIGAM Jepe3
NPOEKIAECHHYIC ONTHYECKYIO CHCTEMY.

lHHudporke annapaTh COCTCAT H3 TPeX KOMIOHEHTOB. CKa-
Hep CUNTHBaeT N3oSpaxeHne ¥ GOPMHUPYET JASKTPHISCKHE CHIHAAR,
nocrynawmye B npoleccop. INponeccop o6paGaTHBAaeT NOAYYEHHYIO
HH(POPMANHIO B COOTBETCTBUH ¢ NporpaMMaMu o0paloTKR M BRIpaba-
THBAeT CHTHAAH, YIOPaBASIOMFE 3alHCBI0 H300pasKeHHA B NedaTalo-
meM ycTpolicTBe, 3allUCh MPOBOAMTCE ¢ MOMOIILIO Adsepa HAU CBeTo-
AHOAHOH AMHeKH.

llBeTHHEe KONHPOBAABHE & ANIOapaTsl— CAOKHES ITUd-
POBHE YCTPOHCTBA, OTAMYAIOIINECS OT YePHO-GeABIX HAAMIHEM LBeT-
HOTO CKaHepa, OporpaMMHOTe ofiecneveHHA, MTO3BOAAINIETO NPOBO-
AHMTE HBETOROPPEKTHPOBAHNE, 4 TAKIKE YCAOKHEHHLIM MEYaTAIOI{HM
YCTPOHCTBCOM, RoTOopoe cbecneynBaeT NoAyYeHHe OAHOKPACOYHEIX H30-
OpaskeHH TOHEPAMH JETHIPEX IRETOE (FOAYGOTO, IyPHYPHOTO, JKEATO-
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TO H YepHOIo) H CHHTE3 IICAHOIIBETHOTO HM300pPWKeHHA HANOKECHHEM
OAHOUBETHERIX H300paKeHMH APYT Ha ApyTa.

ITpuanun AeHCTENS H KOHCTPYKTHBHEIE OCOOSHHOCTH OCHOBHBIX
Y3AOB 3AEKTPOrpadiHIeCKOro KOMHPOBAALHOTO alllapara, Bo MHOTOM
AHAAQTUYHOIO AA3EPHOMY NDHHTEPY, PaCCMOTPHM Ha MPHMepe 9ePHO-
GEeARIX aHAAOTOBHIX AIIAPaTOB.

B KOHCTDYKIHA 3A€KTPOrpadHIeCKHX KOMMPOBAALHEIX aNapaTos
BRIAEASIOT TPH CCHOBHEE YacTH: ONTHISCKHIE GAOK, 3aexTpodoTorpa-
dbuneckuii 6A0K B 6yMaronpoBoASHIYIO CACTeMy (pnc. 9.1).

Onmudeckuil HA0K CO3A8eT Ha NOBEPXHOCTH (OTOpeLenTOpa OITH-
gecKoe uaplOpareHue OpHUrrHaAa. B ero cocras BXOAAT: MOABIDRHOE
HMAU HEMOABIDKHOE CTEKAO IKCIIOHMPOBAHHA C CHCTEMOH NMOAAYH OpH-
THHAAOB, HCTOYHHK CRETa {A8MIIa PKCIOHAPOBAHNA) H ONTHYECKAd CH-
creMa, OyHxuEA onTHYeCKOoro 6A0Ka — CO3AAHHE HA NGBEPXHOCTH
(roTOpELEenTOPA OIITHYIECKOTO H300parkeHUA OPUrHHaAd M coobIIeHHA
Y4acTKaM (POTOPelenToPa YKRCNO3INILH, HeOOXOANMEIX AAS IOAYICHHA
saexTpothoTorpathHyecKoro usobpaxeHus. B aHaAOTOBHIX anmapartax
HCIOAB3YIOT TPH ONTHIECKHE CHCTEMEL NMOKAAPOBOTO 3KCIOHHPOBA-
HHA, ROTA8 Ha (POTOpeleNnTop NpoelHpYeTCA CPa3y UeAbli Kaap (H3o-
OpajReHBe OPHIHHAAA IEAHMKOM); ¢ NOCTPOYHOM pasBepTRoH miolpa-
AeHWA OPHTHHaAA H NOABH)KHEIM CTEKAOM OPHTHHAAQ; ¢ HOCTPOYHOHR
Pa3BPepTKOHR H3cOpayKeHHS OPHTHHAAA B HENMOABHAKHHM CTEKADM OPH-
THHaAd.

B nepeoM cayuae M300pasKeHHe NPOELHPYETCH HA (POTOpelenTop
HeAnKoM. ITo3ToMy MOBEPXHOCTE (hoTopelenTopa B 30HE 3KCIOHAPO-
BAHUA ~— NACCKAESA, ITO BOSMOKHO AHIOE AAST AGHTOYHREIX (DOTOpElenTo-
poB. HCToaHMKaMH CBETa ABASIOTCA HMITYABCHBIE AaMIIEL. Bpema sreno-
HHPOBAHWS OPHTAHAAA IIPH MOKAAPOBOM CIIOCOHe Mano, uTo obecmedu-
BaeT BRICOKY10 CKOPOCTh KOIHPOBAHHA,

KonupoBaAbHEIe anMAPaTH € MOCTPOYHON pa3sepTKol H3obparKe-
HHS OpUTHMHAAA H MOABHXKHEIM CTEKAOM (CM. pHC. 9.1) cHabXeHH Iu-
AHHAPHYECKHMH (POTOPRLUENTOPAME, IPOCTOM ONTHYECKON CHCTEMOH,
KOTOpas He NO3BOAAET M3MeHATE: MacmTab niolpaxenus. B konupo-
BAABHOM alnapaTe HCTOYHHK CBETa — AIOMHHECHEHTHAA HAH I'aAQTeH-
HAA AAMIa B OTPOKATEAS, HANPABANIONEM CBeT Ha CTEeKAO SKCOOHHPO-
paHuA. Ha Kpalo cTexaa 3KCNIOHHPOBAHHA 3a NPeEAEAAMH KAaapa, orpa-
HHYEHHOTO ITAAHKOHN PerucrpauHy OPArHHaAd, HAXOAMTCH ITAAOHHAN
Geaad oaoca, Ha3Ha9eHHE KOTOPOH — aBTOMaTHYeCKAS PeryAHpPOBKA
srenosuiun. [Tpa BRKAICYEHHH AAMITHL CBeT NONAAAeT MPeXAE BCEro Ha
OeAyi0 IOAOCY H, OTPAKAACE OT Hee, — Ha AATIMK ABTOIKCIOHNPOBa-
HuA, TTopaepRaBEHe NOCTOAHHON BEAMYHHBL 3KCIO3HIUH ofecneynsa-
eTCA PEeryARPOBROH HANPAYREHHA HA AAMITe SKCIoHHpoBaHH4. [To Mepe
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NepeMelleHNa CTeKAA, HA KOTCPOM pasMellleH OPHATHHAA, IIOAOCKA CBe-
Ta, BhlpeAsieMas mieAeBoil AHacdparMOH, HAYHHAET ABHTATHECA BACAER
OPHMTHHAAR, & OTPRCHHARIN ¢BeT (POKYCHDYeTCHS HAa NOBEPXHOCTH CHH-
XpOHHO Bpaliaoierocs (oTopelienTopa ¢ DTOMOIRLI0 CaMO(POKyCHpY-
1omerocs of/peKTHEA. (OREKINB BEKAIOYAET Habop BOAOKOHHO-OIITH-
JeCKHX AMH3 {TPAAAHOB) B OpeACTaBAfdeT coBOH AMHeHKY, BRITAHYTYIO
MAPAAASAERHO AQMIIE 3KCIOHKMPOBAHHA N0 BCell MIAPHHE CTERAA IKCNO-
HHUPOBAHHA.

KomupoBasbHEIe anmapatsl € MOCTPOYHON paseepTkof M3obpaxe-
HHA OPHMIHHAAA H HEMOABMD)KHEIM CTEKAOM OpHMrHHaAa (puc. 9.2) cHal-
JKEHH MUAMHAPHYECKMME (QoTOpellenTOpaMi U HX ONTHYeCKas CHCTE-
Ma COAEPRHT AAMITY 3KCMOHHPOBaHHA, OOBEKTHE H CHCTEeMY 3epKaj,
IMpHYeM AAMIIa M 4acTh 3ePKaA MOABHIKHEL,

[Ipy BOCIPOM3IBEACHHN OPUTHHAAA BAOAD HETrO H MePIeHAMKYAIPHO
oGpasyiouieii poTopelienTopa NepeMelllaeTca KapeTKa, Ha KOTopolt Ha-
XOASTCA TPyOuaTas AaMna H 3epKaro. KapeTKa copepIIaeT MOAHBIH X0,
BAOAE OPHIHHaAA CAHXPOHHO ¢ BpalleHueM (poTopenentopa. CeeT, 0T-
PAsKEHHRIH OT OPUTHHAAA, IONAAAET HA 3eDKAAC Yepe3 LEeAEBYIO AMa-
dparmy, 06pa3yd Ha HEM 3Ky MOAOCKY ONTHYECKOTO H300paskeHH4.
Aanee cBeT noNaaaeT Ha 3epKaAa IOACBHHHOTO X0pA. KapeTka, rae oHH
PacmoAOXKEeHbl, ABMIKETCS ¢ MEHBIIeH CKOPOCTHIO, YeM Iephas, H 3a

II[eAs 3RCHOH
obrerTa B pm

PEKCHPOBANHO® 38PRAAD
(3epraro Maobparke )

@oTopenenTop

3a |«IITOpKa™)
ETHBA

Puc. 9.2. Cxema KONMpOBSNBHOND BNMHapaTa ¢ NOCTPOHHOA PAZBBHTKOA U30-
ﬁpa)KeHHﬂ OpUrHHENAa U HaNOASWKHEIM CTeKNoM opuriHana
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BpeMa SKCMOEHPORAHHA IPOXOAUT AMIIEL IOAOBHHY ITYTH. 33AaYa 3THX
3EPKaA — TIOAAEPXHBATh IIOCTOAHHBIN MaciuTad BOCTIPOM3BOAMMOTO
H300paskeHUd Ha BeeX ero yyactkax. OT 3epXas NOAOBHHHOTO XOAAQ
CBeT HANpaBAdeTCH B 00BeKTHE B (hOKyCHPYeTCA MM Ha 3epKaAre H30-
OpaskeHma. B mpotiecce CREMRR 5TO 3€PKAAC HEMOABIDKHO, OHO Nepe-
AAeT ONITHYeCKoe H306pakeHHe Ha Bpallainuica ¢oTopenentop.

Ooruyeckas CHCTeMAa NO3BOAACT NOAYYATE KOIIHM B AFOGOM MacHITa-
6e B Ananazone 70...141 %, a B HEXOTOPHX aNIapaTax — B AHATIA30HE
50...200 %. Ha naneAM annapara ycTaHaBAMBaeTCHA OAHa M3 4...6 3apaH-
HBIX KpaTHocTel, Hanpumep 70, 81, 86, 100, 141 %, 1 DOCTENeHARIM H3-
MeHeHHeM KDPaTHOCTH C marcM 1 % MOKHO HOAYIWTE Aloboill Macnrrad
oT 70 A0 141 % uau ot 50 po 200 %.

TToayuuB KoMaHAY 06 ycTaHOBKe HeoGXoAHMoro MacurTaba KOIMHPO-
BaHHA, MEXPOUPOOECCOPHAA CHCTEMa XOHTPOAEPA, YTIPABASIOLIETO
annapaToM, DOAGET CHTHAAR ABUTATEAIM OGBEKTHBA H OITTHYECKOM CH-
creMHE, Maciurat no mMpuHe 3apaeTes NepeMenieHueM o0BeKTHEA M
N3MeHEeHHEM ero (POKYCHOTO PACCTOAHUA (B KONHPOEAABHHX annapa-
Tax HCHOAB3YIOT BAPHOOGESKTUEH C IepeMeHHREIM (POKYCHRIM DACCTOR-
HHeM). YCTaHOBKA KPATHOCTH IO AAMHE INPOM3BOAHTCA H3MEHEHHEM
CKOPOCTE BpalllcHHs ABHraTeAs ONTHMECKOHW CHCTEMEl. JTC, B CBOIO
O4EPEeAb, IPUBOAKT K MSMEHEHHK) OTHOMIEHHS CKOPOCTH NEPEeMEIeHUA
3epKaAa NOAHOTO X0AA U AMHeHO CKOPOCTH BpallleHHa hoTopelenTo-
pa, HANpHUMEp NPH YMeHbINeHEN MacliTala CTHOCHTEARHAd CKOPOCTh
nepeMelleHH 3epKaA ONTHYECKoH CHCTeME Bo3pacTaeT. OOparHas
CBE3b C KOHTPOAAEPOM OCYIIECTBAAETCS CHArHAAAMM ASTYHKOB OIITHYE-
CKOW CHCTEMEI,

Arexmpogomorpaghuneckuil 6A0k CoCTOHT H3 hoTopenenTopa (ou-
AMBAPHYECKOTO HAM A€HTOYHOTO) H PacmOAOMKEHHEX OC ero mepHdge-
PHH Y3AOB 3aPAAKH, NPOABAEHHS, epeHoca H3o6pakeHUA H OMHCTKH
droTopenenropa.

B KavecTBe 3apAAHKRIX VCTPONMCTE B KONHPOBAABHEN ANNAPATAX HC-
MOAB3YIOT B CCHOBHOM KOPOTPOH 3apipa. KOpOTpPOH COAEPKHT OAHY
MAM ABe TOHKHE BOABRPAMOBHIE IPOBOAOYKH (HX MHOTAA HAa3HIBAlOT
cTpyHaM#) puaMerpom 0,025...0,90 MM, HaTARYTHIE B 3apAAHOM YCTPOM-
CTBE NapaAieAbLHO ofpaszyiomeil oTopeenTopa B DOARAIONCHHEE K
BBICCKOBOABTHOMY HCTOYHHKY THTAHHS, 3apAXKaiIeMy HMX AD INOTeH-
[HAAA B HECKOARKO KHAOBOART.

B xomMpopaABHEX annapaTax YCTAHOBACHEI AATIMKH, KOBTPOAHDY-
IOlIHe BEAMYMHY 3apAAA W OOoTeHIMaa (oTopemenTopa. YIpaBAeHHe
BEAHWYHMHOH NOTEHIHAA2 M HDOAAS[UKHBAHHE ONTHMAABHEIX 3HAYEHHIT
OOTEHI{MAAA 3apspKH, IOTEHONAAOB SECOOHHPOBAHELIX B HeIKCIOHH-
POBAaHHHX YY&CTKOB H OCTATOYHOTO NOTEHIHAAA NPOH3BOAUTCH HaMe-
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HeHHEeM HaNpAReHNd, I0AABAEMOTO HA MPOBOACYKY KOPOTPOHA 3apapa,
OTpHllaTeARHasd KOPOHA (B COBPeMeHHLIX KOITHPOBAABHEBIX alllapaTax)
3arpAZHAET BO3AYX 030HOM, BPSAHEM AAS 3A0DOBRE UeAoBeKa, [Toato-
MYy B KOIMHMPOBAALHEIX aNlapaTtax ¢ PoTOpeleNTOPaMU, 3aPIKaeMBIMHA
OTPHIIATEABHO, IPEAYCMOTPEHE CPEACTBA 3AlNTHL, HaMpHMED 030HO-
BEIH QHARTD.

fIpoasounnie yempoticmea ¢ QAHOKOMITOHEHTHRIM MATHITHLIM NpOosi-
BUTEASM HCIOAB3YIOTCHA B OCHOBHOM B KONHPOBAALHHX AaNmapaTax
¢dupmb Canon, OAHOKOMIICHEHTHHIH NMPOABHTEAb, COCTOALIMA H3 MO-
AucTHpOoAA (60 %), MarHeTHUTa (33 %), Kpacureas HI1AB (5 %) ¢ pasMepa-
MHA YaCTHI OKCAO 8 MKM 3arpy>kaeTcd B GYHRep H IOARETCA K MaTHHTHO-
MY BAAWKY, IPEACTABATIOWIEMY U3 cela BTYAKY U3 HepXRasewmeli cTa-
AW, BHYTPH KOTOpoH YCTAHOBA®H HENOABMIKHEI MAarHHT C NIECTRIO
noawcamu (cM. puc, 9.1). B 30HY IpogpAeHNA NOMAA3eT PABHOMEPHEIN
CAOH TOANHHOMN OKOAO 25 MKM. OTpaboTaHHLI NPOABHTEAL CHUMARTCA
C MOBEPXHOCTH NPOSBASIOLIETO MHAHHAPA ¢ TIOMOMILIO CMelNHAALHON
CHCTEMEI GYHCTKH.

Mepenoc n300pakeHAA OCYLIECTBARETCA HaHeCceHHeM Ha o8opoT
GyMard (UAHM ADYTOH NPHEMHOH MOAAOKKH) 3apAAa, MPOTHBOMIOAOXK-
HOTO IO 3HAKY 3apAAy ToHepa. Ha RopoTpoH nmepeHoca (cM. puc. 9.1)
MOAGETCS TePeMeHHOe HanpsReHHe, [IpH UCTOARIOBAHUH KOPOTPOHA
nepeHoca HeOOXOARMO OTOpEaTh OyMary oT GoTopelenTopa, TaK KaK
OHA MPHTATUBAETCA CHAAMH 3ACKTPHYECKOrO MOAs, oBpas’oBaBmIerocs
MeJKAY 3apAKeHHEIM ofopoToM GyMarH M 3a’eMAeHHON mMopAoxKoil
dorepenentopa. YtoSu oTaeAnTh GyMary, cpasy e 3a KOPOTPOHOM
MepeHoca YCTAaHABAHBAKOT KOPOTPOH oTaeaeHUA. Ha RopoTpoH otaeae-
HHUA [IOAAETCH NepeMeHHOe HalpsXeHHe, FeHepHpPYHIlee MOAOKMH-
TeABHKE W OTpULaTeARHEIe HOHEL B peayabTaTe AelficTBHA KOPOTPOHA
NPOHCXOAAT HeHTpaAH3amHa YacTH OTPHIATEALHOrO 3apsAaa GyMars H
ocaabreHue cBA3M GyMaru ¢ oropenenropoM. IloreHunaas, nopapae-
MEI€ Ha KOPOTPOHH Y3A4 MepeHOCa, YCTAHABAMBAKOTCA H XOHTPOAMDY-
KTCA aBTOMaTHUYECKH. Bo Bcex KONMHPOBAABHHY aMIIapaTAX HMEHTCA
MeXaHH4YeCKne CHCTEMEl OTAeACHH T GyMard.

OcHoBHOHN cnocof 3aKpeNAeHHa H300paXXeHUs B 3AeRTporpadH-
YeCKHX KONMHPOBAALHEIX aNnaparax — TEPMOCHAOEOMH. [1pu TepMocH-
AOBOM 3aKpelAEHHH, OCYIIECTBASEMEIM (blo3epoM (MeuKkoit), Komus ¢
TOHEPHHKM ([MOPOMKOBLEIM) H300pa’keHHEM MPOXOAHUT MERAY ABYMA pa-
SOTPETHMH BAARKAMH, OPHXXATEIMH APYT K APYTY (cM. puc. 9.1), [Tpu-
JKMMHEIA BaA (EIO3epa MpIKHMaeT KOMHI0 AHIeBONH CTOPOHOH K Ha-
TPEBATEABHOMY BAAMKY (€r0 4acTO HA3HBAIOT (EIOIEPHEM). Ja cyer
ynpyroit pedopMaliid NPHXHMHOTO BaAMKA MPOHCXOAAT MPHKUM KO-
UK oA AaBaenueM 0,3...0,6 Kr/cM? B HaruGanue GyMary B 30He KOH-
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TAKTa B CTOPOHY HarPeBATEALHOIO BAAWKA, UTO YBEAHYHUBAET IAOIIAAL
KOHTaKTa. HarpeBaTeAbHEI BAAHK pa3orpeBaeT NOPOIIKOBOe H306pa-
xKeHue A0 140...180°C. ToHep onAaBAdeTCA, M NOAYVUEHHAR NA€HKA
npmRHMaeTca K Gymare. Bpemd saxpenaeHus — 1...2 ¢. Os03epHREA
BAAHK — M0AAS METaAAMYECKAs (HanpuMep, CTarbHad) TpyOKa, MOKpH-
Taa caoeM TedaoHa TOAIMHONA 40...200 MKM. 3TOT CAOH HrpaeT PoAb
AHTHIIDHTAPHONC NOKDHITUA. BHYTpH IMAMHApDA pa3MellleH Harpepa-
TeALHHH 3AeMeHT —— FaAOreHHAas AAMIIA HaKaAHBaHUA B opMe AAMH-
Holl Tpy6xu. Ko, ofpanjeHHas TOHEPHHM U306paReHHEM B CTOPO-
HY (bEI03ePHOrO BAAHKA, TPOXOAUT Yepes JaKpeNmAfIQiee YCTPOUCTRBO U
OpHXUMAeTCH K HEMY BTOPEIM BaARKOM. Tak KaK 9acTh TOHEpa MOMKET
HAAMOHYTE Ha (PLIO3eDHAIL BAAMK, HECMOTPA Ha HCKAKUMTEALHO HU3-
KHe aAre3HOHHEIE CBOMCTBA T&PAOHA, IPEAYCMOTPEHA CMAa3Kka BAANKA
PBIOICPHHM MAcAOM (AHTHIPHTAPHOM XHAKOCTEIO). Aast aTOR lean
CAYRHT CIICHHMAALHE y3ea cMaski, KpoMe TOT0, eCTh MEXAHNIM OTAL-
AeHHMA GyMaru oT BAAUKA, HAIPUMeD, NAABIE OTARASHNA {CM. pHC. 9.1).

Bymaronposogrujas cucinemd BEAIOYAET AOTKH AAa Oymarn, mexa-
HU3IM ee MMoAAYH H TPAaHCIOPTHPOBKH, YCTPOHCTBO mepeHoca H3oGpa-
XeHHA (3TOT y3ea ¥ AAHHOro Gaoka obmptlt ¢ aaexrpodororpaduue-
CKHM GAOKOM), YCTPOMNCTBO 3aKpenAreHHd H300paKeHMS, NpHeMHEE
AOTKH. EcAH anmapar cHaGxXeH COPTepOM (AUCTOMOASOPIIHKOM), TO KO-
OUH NOCTYHAIOT B 3TO YCTpoiicTBO. EcAn mpeAycMOTpeHO MOAydeHHe
ABYXCTCPOHHHX KOMMWIE, anmapaT BKAIOUAeT AYTMAeKCHOe ycrpoiicTeo
{Arq MOBOPOTA AHCTA Ha APYTYIO CTCPOHY H HOAAYH €r0 B MeYaTaloiee
YCTRORCTEO).

B oTAHuHe OT aHAAOTOBHX, {ugpoBbie KOMMMPOBAAbHBIE anlapaTH
GopMHPYIOT H30OpaXReHHe U3 OTACARHLIX TOYEK, Pa3Mep U pacmoAOIKe-
HHe KOTODEIX ONPEAEASIOTCA CHTHAAAMU, IOCTYHNAIOIUME U3 IpoIec-
copa nictpaxeHnlt, AAs 3aIHCH TAKOro TOUEUHOIO (pacTpoBOro) H3o-
Opa’KeHHA NPUMEHAIOTCA Ad3epH M CBETOAHOAHKIC AWHEWKH ¢ HH(ppa-
KPaCcHHM HaAydeHneM. [TpH Aa3epHOil 3an1CH UCIIOABIYETCH METOA, B
OCHOBY KOTOPOTO IIOACKEHA BeepHasi Pa3sBePTRA MOAYAHDPOBAHHOTD
AA3€DHOTO AyYa B FOPH30OHTAARHOH HAOCKOCTH. AAS TOTO MPHMEHS-
erTcH BpAmameecs ¢ GOABHION CROPOCTEKY MHOrOTpaHHOE 3€PKAAD
{puc. 9.3, g). YraoBoe nepeMelleHHE Aa3ePHOI0 Ay4a MAET C HOCTOSH-
HO# CKOPOCTEIO. Beep AazepHOH paspepTKH NMONAAAET Ha 3epKano, OT-
paxxaplfee H3AyYeHHEe B CTOPOHY (poTOpelenTopa. 3T0 3epKaio YCTa-
HOBACHO MapPaAACABHO 00pasyromell oTOpelenTopa, H AdsepHOe CBe-
TOBOE NIATHO MePeMedeTCd CTPOro o oGpasyiomeli MHAHHADA.

Pa3pemniaiomas CHocOoOHOCTE 3alMCH [0 FOPHM3ICHTAAHM 3ABUCHT OT
TOro, CKOABKO AAze€DHHX CBETOBHX IATEH YMeEIAeTCd B MHAAMMETDE
HAH B AfoliMe (25,4 MM). KaxkaoMy npobery aazepHoro Ayua BAOAE o6pa-
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IThaTa

AAREPHOTO
CRaHepa

IMaaTa
Apaiinepa

Aazepa

IMrata

TMOCTOAHHOIO

Pwc. 9.3. Cxembl 38n1cKH naobpexeHs 8 UMPPOBLIX SNEXTPOrpah<eckux
KONWMPOBBNEHLIX annapaTax:

& — MeTOq N83epHOA  paseepTky: 7 — nasepHbii GROK 2 — KONNKUMATOPHEA NUH3S;
3 — MHOrOrpaHHoe 32pKanc; 4 — EWaTeNs NAZEPHOrD CKEHEpE; 5 — KOppPexTUpYIo-
WBA NHaa; B — oTpaxaoiles 3apkans; 7 — (oTopausnTop; 8 — AaTHMK Haqana oTpo-
Ku; 6 — C HCMNONL30BAHHEM CBRTONMOAHON NMHEHKK: T — y2en AKCNoHWpDREaHWR; 2 —
thoTopeuerTop

3yromeil HHAMHAPHYeCKOTO (hoTOopelienTopa COOTBETCTEYET NOBOPOT OH-
AMHAPA Ha OAMH IIAT, BEAMIHHA KOTOPOTC CTPpeAeAseT paspelleHue amn-
mapara 1o Eeprukaau. [Ipu paspematomeii cnocoGxHoct 400...600 dpi
(16...24 MM} mIar CMENIEHHS AHHUH AQ3ePHOH 3aMMCH COCTABASET
0,04...0,06 MEM.

MopayARpOBaHHE AA3EPHOTO AyYa OCYIIECTBASETCH BKAKUYEHHEM H
BHIKAIOYGHHUEM Ad3epd B COCTBETCTRHH C [IPOrpaMMoil ¥ H3MeHeHHEeM
HHTEHCHBHOCTH Ay4a. OT GOKYCHPOBRH AQ2EPHOTO AyYa M BO3MOKHO-
crell erc MOAYAMpPOBaHNS 3aBHCHT Pa3pellalcliian cliocoSHOCTE amma-
PaTa 1o ropu3cHTaAH,
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Bce GoAee mmMpPoKOe NMPHMEHEHNE HAXOAWT 3KCIIOHHPOBAHHE C G-
MOILEIO CBETCAMOAHEIX AMHEeK. AHHEHKH NPeACTARAIIOT COG0H MaTpH-
oy, BEAIOYalomyo Goaee 5000 OTAGABHEIX AA3EDHEX CBETOAHOACE (ITO
OAHOMY AASL KAXKAOM TOMEYHOH MMOIHIIMH) HA TOAQCE IKCIOHHPOBAHUA
IHAMHAPHYEeCKore oTopenentopa (puc. 9.3, 6). HacroTa pacnoioxe-
HHH CBETOAHOAOB B AHHEIKe ONIpeAeAieT pa3pemalonyr CnocobHOCTE
annapara. [lo Mepe BpaueHHd (GOTOPENenTOpa CBETOAHOAR BEAIOYA-
FOTCHA H BHIKAIOMAKITCH B COOTBETCTBHH C IPOTPAMMOL.

B saexrporpadhHMIeckiX KONMMPOBAABHEIX AMIApaTaX HCHOABIYIOTCA
MOAYTIPOBOAHMKOBEIe GaAlAs-AasepH ¢ AAMHOH BOAHN waAyyeHRd 780 HM
H BREIXOAHOH MOIDHOCTEIO 3... 15 MBT, K H3Ay9eHMIO 3TOH AAMHE! BOAHE
YYBCTBHTEABHH NPAKTHYECKH BCe HCIIOALIYCMES AAS COBPeMEHHEIX
doTopenenTopor QOTONMPOBOAHAKH: OpraHnyecKue ¢hOTONpOBOAHHKH,
AMOpPGHELT KpeMHHN, MHOTOKOMIOHEHTHE e XaALKONeHHALL

K 0CHOBHHM AOCTOMHCTBAM KOMPOBAHHA C IOMOIIER) 3AEKTPGTpa-
¢ugeckoro annapara OTHOCSTCS:

B BHCOKad NPOM3IBOANTEABHOCTE H BHICOKO® KadecTBO KOHH-
pOBaHNA;

B BO3MOKHOCTh MACIITACHPOBAHMA AOKYMEHTA IpH KOMHPO-
BaHMH,

B BO3MOXHOCTh NOAYIEHHNS KOIIHI C AMCTOBRIX H CO cOpoIID-
POBAHHBIX AOKYMEHTCB, 4 TAFJKE C PASAMYHLX IDTPHXOBHX,
MOAYTOHOBERIX, OAHO- H MHOTOLIBETHEIX OPUIrHHAAOB;

| [OAydeHHe KOMUA Ha oferHOH OyMare, KAALKe, IAACTHKO-
BOI IA€HKE, AAIOMHHHEBOH (hoAsTe H ADYTHX;

= CPABHETEALHO HEBLICOKAA CTOMMOCTE aNAPATOB H PACKOA-
HEIX MAaTEpPHAAOB, MPOCTOTA OGCAYKHBAHHA.

OaexrporpacdhidecKiie KONHMPOBAABHHE ANIDAPATH, NPEACTABASH-
HHe Ha PHHKe B XoHNe 2008 r. B 3aBUCHMOCTH OT TPeX OCHOBHEIX XapaK-
TePHCTHK: CKOPOCTH KOIIHPOBaHHA, (popMaTa OPUTrHHAAA M KOIIUH, pe-
KOMeHAYeMOro o0LeMa KOMMMPOBAHHA B MeCAIL MOAPAa3AeAeHEl HA IeCTh
KaTeropHii.

ITopmamueniie KONUPOBAALREE GRNAPAME! TPOCTH H YAOOHE B HKC-
NAVATAIHH ACMA, B KOMAHAHMPOEKe MAM Otdhuce. OHH MaroraGapHTHH,
TOTOBHI K pafoTe cpasy MmocAe BRAIOUSHHM, OTHOCHTEALHC HEAOPOro
CTOAT, HO OHM OYeHBb AOPOTH B 3KCHAYaTaid. HacToAbHHE KOOHpPH C
TIOABHKHOMH ITOBEPXHOCTEIO palboiero CToAa, pyyHoH nopadeii SyMart u
OpPOM3BOAHTEALHOCTRIO 5... 6 KONHIT B MUHYTY NPHTOAHEL K HCHOAB30BA-
HHIO AHIITE B AOMAIITHHX YCAOBHAX MAU B OYeHBb HeGOARIIMX OPTAHH3A-
IMAX U MOApasAeAeHW X, PexoMeHAYEMEL 00 HeM KOMUPOBAHUA TAKHX
annapaToB — 50 xomiit B Mecar, opMaT OpUrHHaAs ¥ Kol A4. K npo-
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HM3BOAMTEAAM TAKHX MOAEAEH OTHOCTTCA KoMnanuu Canon, Sharp, Mita,
Xerox,

Konuposaarhete annapamsi Maaoll npousesogumesrrocmu — ouc-
HEle MAMIAHE TPOR3BOAMTEABHOCTRIO 10... 20 Konmii dopMara A4 B Mu-
HYTY, IPHTOAHHE AAS OGCAYKHBAHHSA KOMOAHWHE KAH MOAPa3ASASHMI C
ofEeMOM KONHPOBAHHA OT 1 A0 5 THIC. RONHIE B MecqIl, 2TO KOMIIAKT-
HBIe, OPOCTHE B JKCIIAYATALUH H HeTIPHXOTAHBBIE MALIHHE, ASTRO yMe-
maomsecs Ha AloGoM croae. Ilopaya GyMard OCYIUIECTBARETCS Kak
BPYYHYIO, TaK H U3 AOTKA, KOTOPRIH MOXKeT HACTPAaHPATECA Ha PasAHY-
HEule opmarel, OyHKINA MacirTaGHPOBaHHA IPUCYTCTBYET HEe BCETAA.
HeKoTOpHE MOASAHM TO3BOAAIOT NevaTaThk AOKYMeHTH dopmaTa A3J,
OCTAALHHE — A4 H MeHEIDE. B HEKOTODHX MOASAIX MMEET I BO3MOK-
HOCTE ABYXCTOPOHHeH ImevaTH, KONMMPOBAHHA CO CABOSHHOTO OpHTHHA-
Ad, HCTIOAB30BaHHA PasSHOLBETHEIX TOHEPOE. [IDOHABOAMTEAH MOASALTH
stoi rpynne: Canon, Xerox, Konica, Minolta, Toshiba, Panasonic,
Sharp, MB, Utax, Mita.

Konuposaasusie annapaomsl cpegretl npousBoguUmMeAbHOCINY TIPEA-
cTapAeHE Hauboaee HAaHOOABIIMM THCAOM MoAeAell, OTAHYAIOIMEUXCH
APYT OT APyTa CKODOCTHID KOMMHPOBAHHA, HAAYHEM AONOARHTEABHBIX
byuxmuit # yerpoiicte. [TpoH3POANTEARHOCTE TAKUYX KOTUPOR COCTAR-
aseT ot 20 A0 40 CTpPaHHI B MUHYTY, OHH CIIOCOBHEI H3TOTOBAATE AD
20 TrIC. Xonuf B Mecal,

B cTaHAAPTHYI0 KOHGMMIypauuio GOALIIKHCTBA aNNnapaToB 3TOrO
KAACca BXOAAT YCTPOMCTBO AAR ABTOMATHYECKOTO ABYXCTOPOHHETO KO-
NUPOBaHHA, MHOTO(MYHKIIHOHAABHEIN AKTHBHEI FKUAKOKDHCTAAAHYE-
CKHEA AMCTIACH YIIPABACHHA U ayAMTPOH AAS YUeTa OYLeMa i CTOMMOCTH
BRITCAHEHHHX paGoT. B KOMIAEKT NOCTaBKH CTAHASPTHO HAH ACITOAHH-
TEALHO BXOAAT COPTEPOROUHEE YCTPORCTRA Pa3ANYHEIX eMKOCTeH U TH-
[IOB, ABTOMATHYECKHE K IOAYABTOMATHYECKHE CTENTASDH, ABTOTIOAATIA-
KM AAA OPUTHHAACER U OyMar# HeCTAHAAPTHEIX pa3MepoOB, YCTPOHCTBA
ABTOPH3AITHE AOCTYTIA, AOTKH A GYMari NCBHIIEHHOH eMKOCTH ¥ Ipo-
YHe AKCeccyaphl. AAd 3THX alIapPATOR XapaKrepeH SoAkmol Ha6op A0~
IOAHHMTEARHRX (DYHRIIMI, CYIECTBEHHO PACIIAPAIOLIAX BOIMOKHOCTH
RONHpa H o0AerdaroIx paoTy ¢ HUM. ANNApaTE 3TOTO THNA, ocobeH-
HO pacIIMpeHHOH KOMIASKTALMH, MOTYT UMeTE BHYIXMTEALHEIC pasMe-
PHL H Maccy Ao 200 k1.

HaunbBoaee pacnpocTpaHeHHEBIE MOASAH 3TOM IPYIINE MPeACTABASHEL
roMnanuamu: Xerox, Canon, Ricoh, Develop, MB, Panasonic, Sharp,
Konica, Mita, Utax, Minolta.

Konupopaabhnie annapama BRCOKOU Rpou3BoguineAbRoCIU 0O A~
10T NPOM3IBOAMTEALHOCTRIO A0 90 crpanmi] B MHHYTY HAH 200 THC. KO-
nuil B Mecall, [Ipor3BoAHTEAMH MOAEGASH STOH IPYIINH ABASIOTCH KOM-
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nauum Xerox, Canon, Ricoh, Konica, Minolta, Panasonic, Toshiba, Sharp,
Mita, Utax, MB.

L{uthposiie wepHo-OeAbie KONUPH! — 3TO KOMOHHANHA KCEPOKOMHAPO-
BAARHOTO aImapara, CKaHepa, MOLHOTO Aa3ePHOro IPUHTepa, 4 HHOTAA
eme A daxrca. 1 {nppoBaa o6paboTka H30OpaKeHHA H BLICOKOE paspe-
OreHHe MO3BOAAIOT o6ecneYnTh BEICOKO® KadeCTBO medaTH. Haamume
MONIHOTO NPOLIECCCPa AAeT BO3IMOKHOCTh KOPPEKTHPOBATE KAa4eCTBo,
HcOpaBAgs KOHTYPH, YOHpasd TeHU M T. A. AHanasoH MacIoTabHpoOBaHHs
coctapAseT oT 25 a0 400 %. CRopoCTh TeYaTh MO>ReT OEITE Pa3HOH — OT
20 a0 120 cTpaHuL B MEHYTY. HaGop AOIOAHHTEALHEX YCTPOHACTE IIPH-
MEepPHO TaKoH e, KaK Y CaMEIX AyIIIHX aHAAOTOBHX KOMMMPOB, HO KpoMe
3TOTO, K 5THM MalIHAM MOTYT HPAAArAaTHCA ACTIOAHHTEALHEIE YCTPOH-
CTBa IAMATH, TAHESAH AT PEAAKTHPOBAHMA H300pasKeHHs1, IPOeKIHOH-
HHe YCTpOHCTBa M T. A. TaKHe annapaTH MPOH3BOAST KOMOAHHH XEeToX,
Ricoh, Canon, Konica, Minolta.

IoaroysemHbie YughpoBble KGNUPH MO3BOAAIOT THPARHPOBATE BH-
COKOKA4ecTBeHHEIe 1LBeTHEe H30GpakeHHd KAk ¢ OyMaXKHOro OpHrH-
HaAa, TaK ¥ ¢ KoMneloTepa. [ loaHonBeTHEIR WHDPOBOH KOMAPOBAABHEIA
annapaT ofecneuynBaeT H300paXEeHHe, He YCTYIAoIee IDOAYKITHH XO-
poireli THnorpacgHn, [ IpOMSBOARTEARHOCTE OT 3 A0 40 cTpaHw1 B MHHAY-
Ty. MoaeaH 3Toi rpynna npoHaBoadaT Canon, Ricoh, Minolta, MB.

9.1.2. Tepmorpadnyeckoe KONUPOBaHWE

TepmoxonupoBaHile — CAMEI ONEpaTHBHHN crocod KOIHpOBaHHA
{AeCATKH METPOB B MHHYTY), HO3BOAAIOLINN MMOAYYNUTE KOIHIO Ha CIe-
TOHAABHOMH, ACCTATOYHO AOPOTOCTOANIEH TePMOPeaKTHEHCH GyMare HAR
Ha ODRIYHOH, HO Yepe3 TePMOKOIHPOBAALHYIO SyMary.

TepmorpadpauecKoe KONHPOBAHYE 3ARAICYACTCH B CAGAYIOIEM: Ha
AOKYMEHT-OPUTHHAA HAKAAARIBAGTCS MMOAYIPO3pa4YHad TepMODEaKTHR-
Haf GyMara 9yBCTEHTEALHEIM CAOEM K ODHTHHAAY. JaTeM depes 3ty Oy-
Mary AOKYMeHT OCBellaeTCd HHTeHCHBHEIM TIOTOROM TeTIACGBEIX Aydei.
TeMHHe Y4aCTKM OPATHHAAA NOTACIIAICT AYYM H HATPEBAIOTCH, a CBeT-
ARIe Y9aCTKH OTPaskaloT TEIAOBEIE AYYH H TO3TOMY HarpeBaloTCA CYLecT-
BeHHO MeHEe, TaKuM o0pa3oM, Tenaoboil peabedy HecerT HHGOPMa-
UMK o8 opurHHaAre, TenAaoBoH NOTOK OT ACKYMEHTA-ODHTHHAAA NIepe-
AReTCA NIPEDKATOH K HeMY TepMOpeakTHBHOM OyMare, KoTopasa TeMHeeT
TeM GoABlIe, YyeM GOABLIE HATPET YYACTOK OPHTHHAAA,

HeA0CTaTKH TEXHOAOTHH TEPMOKOIUPOBAHHEA, CBA3AHHEIE C HEBH-
COKMM Ka4eCTBOM H MaABIM CDOKOM XpaHeHH KOITHI, 8 TAK’Ke BLICOKOH
CTOMMOCTEIO TEPMOPEAKTHBHOMN GyMard, He ¢nocoSCTRYIOT ee IINPOKO-
MY PacnpoCcTPaHeHHID,
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9.1.3. Qnazorpadmueckoe KonuposaHue

Auasorpaguuecxoe xonupobaHue {CBeROKONUPOBOKHUE) — AHA3O0-
rpadmn, cuHsRorpadua. [IpiMeRaeTCa NPeHMYIIECTBeHHO AAA KOIIH-
poBaHKa GoABIIePOPMATHHX YepTexed U TEXHUYECKOH AOKYMEHTALIMH
Ha KPYIHHX NpeAnpuaTHAX. OPHIHHAA BHIOAHRAETCA Ha CBeTONPOHH-
naemoit GyMare, KaAbKe.

IIponece KOMHPOBAHHA COCTOHT B SKCIIOHHPOBAHHH KOHTAKTHEIM
cnocoGoM, T. e. B OCBeIeHHH MIPO3PAa¥HOrO OPHIHHAAA, HAAOKEHHOTO
Ha CBETOYYBCTBHTEARHYIO AHA300YMary, Ha KOTOPOL TEMHEIOT YHaCTKH,
COOTBETCTBYOIIHE H300PasKeHHIo Ha OpHriHase, H3obpaskeHHe npo-
ABASIOTCA MOAYCYXHUM Cocof0M B BHTAKHEX MIKadaX B MapaxX pacTBo-
pUTeAd (aMMHAKA) HAM MOKDEIM cloco60M B IEAOYHOM PacTEODe,

B HacTORIee BPpeMA MeTOA AHASOIPAPHIECKOrD KOMHPOBAHHA HC-
TIOAB3YETCA AQCTATOYHO PEAKO, MIOCKOABKY KadecTBO MOAYMaeMEBIX KO-
Ui, TaK Ha3EBAEMEIX «CHHEK», HERLICOKOE, a NPOLEAYPA HOAYICHHUSA
KONHIH TPYACEMEKA, MAAOIPOHABOAUTEARHA H SROAOTHIECKH DIACHA AAsS
YeAOBEKA M OKPYRAIOMISH CPEAN BCACACTBHE HCIIOARIOBAHHA XHMHYE-
CKMX BellleCTB AAA NIPOABACHHA.

9.1.4. @oTorpachuveckoe KonuposaHue

@Pomorpagirieckoe Xonupoepanue ((homoKonupopdnile) — HaubOAee
AABHHM crocof KomHpoBaHWSH, 00eCIeTHEAIIMI CaMoe EEICOKOe Kade-
CTBC, HO TpeOyIoLIMil ACPOTHX PACXOAHEIX MAaTEPHAAOR {B SACTHOCTH, (ho-
TOOYMark, copepxrameii coar cepefpa) M AAMTEARHOT) TPOLIECCa TOAYYE-
HWSA KOIMHH (IKCIIO3NIMA, IPOABACHNE, 3AFPENIACHHE, TPOMBIBKA, CYIEKa).

B 3apHCHMOCTH OT TpeflOBaHHI K pasMepaM H KadecTBY Hiobparke-
HHA doTorpadHIeCKOe KOMHPOBAHHE MOJKET OBTh KOHTAKTHHIM H IIPO-
eKIHoHHEM. [IpoeknoRHoe GoToOKOITHpoBaHHe ofecedbaeT Ooree
BHCOROS KAYECTBO KONMAH K KPOMe TOTO MO3BOASET B MIHPOKHMX IPEAe-
AaX H3MEeHATE MacmTal HaobpaxeHHd. Arst GOTOKONMHPOBAHHA HCIIOAR-
IVIOTCH PAa3AHYHEIE PEIPOAYKIACOHHEIE AOMAPATH H QOTOYBEAHTHTEADL-
HHe YCTAHOBKH,

QororpadHyeckoe KONHPOBAHNE UCIIOABIYETCH B TEX CAYYANX, KO-
rAa ApyTHe ciocoOH He MOoTYT ofecnednTs TpebyeMoe Ka4ecTEO.

9.1.5. 3nexTpoHorpadhuyeckoe KOoNUposaHne
JAaeKmpoHoTpaduueckoe KORUPOBGHUE (SAGKIMPOUCKPOBOE XORupo-

Bauue} OCHOBAHO HAa OIMTHYECKOM CUHTHBAHHH AOKYMEHTOB H 2ACKTPO-
HCKPOROH percTpaluy HHGOPMALNH Ha CHISHAALHEINR HOCHTeAR KOIHMH.
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IMpH >AKTPOHCKPOBOM KOMHPOBAHHE (POTOAMOAN MpeobpasyroT
OOCTPOYHO NpOCHHpYeMoe Ha HHX H300pakeHue AOKYMEHTA B 3ACK-
TpHUYeCcKHe CUTHAAEL, KOTOPEIe YCHAMBAIOTCA M MOAAIOTCA Ha AMHeHKY
MHITYIDUX HTA. MeXAy HraaMi U oCHoBaHHeM annapara (GapaGaHoM)
NpO¢KAKMBAKOT BHCOKOBOABTHEIC BACKTPHYCCKHE PAaspApHE {HCKPEI),
nepthoprpyIOiIHe TOHYAKIINEe OTBEPCTHA B HOCHTEAE KOMMHKA B Y4YacT-
KaX, KOTOPEIE COOTBETCTBYIOT TEMHEIM YiacTKaM OPHIHHAAA.

Komue BHNIOAHAKOTCA B OCHOBHOM Ha CenUAaAbHOMN NACHKE U TePMO-
peakTieHOI GyMare. KONTHE Ha MAGHKE CAY>RAT OCHOBOM AA NIGCAGAYIC-
LeT0 THPAKHPOBAHHMA AOKYMEHTOR CPeACTEaMH TpadapeTHOM medarH.
SaekTpoHOorpaduuecKoe KOMHPOBAHNe HaHGOAee IHPOKO H 3ddex-

THBHO HCIOAL3IYETCA IPH NOATOTOBKE BRICOKOKAYECTBEHHHIX Tpada-
PeTHHIX Ne9aTHHX (GopM.

9.1.6. TpadhaperHan v anekTpoHoTpadapeTHas
neyartb

Aag noaydenna GOABIIOrO YHCAL OARHAKOBEIX KOMHHA HCHIOAB3YIOTCH
KOIMMPOBAaALRHEIE VCTPolicTEa TpadapeTHo megaTH. B HepareKOM TIpO-
AOM TpadapeTHas MeYaTb OCYIIeCTBANAACL POTATOpAMH — YCTpPO-
CTBaMH, AAZ KOTOPHX IPEABAPHTEABHO MOTOBHACSH TpadapeT. AAsA 3TOTO
HA CHIRIUAABHOI GyMare H3 OPOYHEIX BOAOKOH, IOKPHITEX TOHEKMM CAO-
€M BOCKa, — ¢BOCKOBKE» — [1€YaTaACa Ha MAIMYNEH MallHHKe TeKCT,
B mecTax yAapa CMMBOAOE MAalllHHKH BOCK OTCKAaKHBaA, OCTABAAA CETKY
BOAOKOH, 3aTeM IOATOTOBASHHAS «BOCKOBKa»-TpadhapeT BCTABAAAACE B
poTaTop, cOpasyd KOABNO. BHYTPH KOABIA HAXOAMACH BAAHK, CMAYHEBa-
eMEIi THorpadickoll KpacKo#, KOTOPas Yyepes y4acTKH «BOCKOBKH» C
TNOBPESKASHHREM BOCKOREIM CAOEM € MOMOIIBLIO ADTIOAHMTEABHOTO BAAK-
Ka nepeHoCHAACh Ha GymMary. YUacTKB Gymaru, COOTBETCTRYIOIIHE Me-
CTaM Ha «BOCKOBKE?, 10 KOTODEIM YAAPSAM CHMEOAH MHIIYLIeH MamuH-
KH, OKpalInBaanch. Ha KakaoM 060pPOTe KoARIlA «BOCKOBKM» M3 pOTa-
TOpa NMOABASACA AMCT KONHH. PacXOAHELIe MaTepHaAL! M CaM POTATOD
ORLAM AOCTYIIHEI H HEAOPOTH.,

K accromHcTBaM TpadrapeTHOl 1€9aTH pOTATOPAMH CAGAYET OTHe-
CTH Xopoliee KAYeCTBO NEeYaTH; BO3MOKHOCTL HOAydeHus 400...1 500
OTTHCKOB C OAHOTO TpadapeTa; OTHOCHTEABHYH) MPOCTOTY H3TOTOBAE-
HH1A Tpacaperos. OaHAKe NpH TpadlapeTHOoI NeyaTH HeBO3MOKHO BhI-
[IOAHATE: PEAAKTUPOBAHNE B HeODXOARMO HCNIOAB3OBAHHE HECKOABKIIX
TpadapeTOB NPHA MHOTOIBETHOH ITEYATH.

IMepcneKTHBHEIH OyThL PA3BMTHA TpadapeTHOI NMEYaTH, MCIOAB3Y-
IOLIME MOCAEAHHE AOCTHIKEHHS NUDPOBOIT SAEKTPOHHKH M CYINECTBEH-
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HO yAyumaiomuit Boe XapaKkTepHCTHKY TpadapeTHOR ne4aTH, CB43aH ©
3aeKTpoHoTpadapeTHoi meqarrio, JIocKoABKY B PoccHHM 3A€KTPOHO-
TpacapeTHaq MeyaTk B CAMOM HaYaAe MPOH3IBOAHAACE B OCHOBHOM C IIO-
MOIIBIO KONHPOBaABHHX AIMAPATOR NMpou3BoacTea hHpME Rise, wacro
HTOT cNoced pasMHOIEEHHA ACKYMEHTOR Ha3kIBAIoOT pusorpadguet.

Puzorpaghpl (gynAuxgmopei) — THI KOTNEPOBAABEC-MHOXXHTEABHOMH
TeXHUKH AA odHca, COBMemAIONII TPAAMIUOHHYIC TpadhapeTHyo
neqaTh ¢ COBpeMEeHHHMHE IH(POBRME METOAAMH HATOTOBASHHA M 00-
pabOoTKH 3AeKTPOHHEIX ACKYMEHTOR. PH30rpad, IOAKAIOYeHHEN K KOM-
NBIOTEPY 4epe3 MAPAAASALHEII MOPT, MOXKET ORITh MCIOAL3OBAH AAS
OIIEPATHBHOTrO CO3AAHHA, PEAAKTHPOBAHHMA H PA3MHOKEHASA AIOGHX BH-
AOB AOKYMEHTOB A noAurpaduyecKHX H3AAHHIL

Puzorpacd Guia H3o6peTer u co3paH B 1980 r. B lmoHMH, a yKe K Ha-
gaay 1995 r. Goaee 70 % AMOHCKMX IKOA OHIAM OCHAIEHE! pH3orpada-
mH. B Poccun nepprie przorpathr nogpHAHCE B 1992 r. Kommania Duplo
NOABUAACE Ha pHIHKE CDARHMTEALHO HEAABHO. B CBOMX AyITAMKaTOpax
Duplo ncroAb3yeT OPHIHHAABHYEO CHCTEMY MOAa4H GyMarH, UTo cYdTa-
eTCA OAHUM H3 FAABHBIX AOCTORHCTE annapaTos Duplo. B neaom xe nmo
XapakTepHUCTHRAM aNNapaThl KCHKYPUPYIOIIHX GUPM OdeHE MOXOXKH,
H Pa3’AHYHMA MOXHC BHISIBUTE TOABKO B IROIECCe SKCHAYATAITHH,

IMpouecc KOMAPOBAHHA Ha pr3orpade oTAMYaeTCs BRICOKOH ooepa-
THUBHOCTEE) H COCTOMT H3 ABYX 3TANOR: NOATOTORPKH pafodeli MATPUHLL B
TegeHue 15... 20 c H meYaTH NO MATPHIIE C BHICOKOH TPOH3BOAMTEARHO-
CcTEIO, obecneunpalomieif NOAyueHHe HeCKOALKHX THICAY BEICOKOKAade-
CTBEHHEIX OTTHCKOB 3a 10...20 MuH.

CxeMa nudpoBoro praorpatda pasa Ha puc. 9.4. IIpy nOATOTOBKE
MATPHIEL OPHTHHAA ACKYMEHTa HOMemalOT Ha BCTpoeHHBIH cKaHep [,
KOTOPHIA cUHMTHIBaeT HH(MOPMALIHIO, KOAHPYET €€ H CO3AAeT CoOTBeT-
creyromui nupposoii daita. [Tocae 06paGoTKH CIEIHAABHON MHOTO-
CAOHHOM PYAOHHOM MacTep-NAEHKH 2 TEPMOTOAOBKOH 3, yupaBaseMoin
aTHUM tHudpoBeM daiiroM, cospaeTca paGoyad MaTpHIR, COASPIKAIas
KOImMpyeMoe H300pa’KEeHHWE HAM TeKCT B BHAE MHKDOOTBEPCTHH BO
BHEIIHeM Caoe TIAeHKH. 3areM pafiodasd MaTpHIja aBTOMATHYECKH pas-
MEIIASTCA Ha NOBEPXHOCTH KPacHIero HAKHAPA 4, BHYTPH KOTOPOTO
HaxXcAMTCA TyOa 9 co cmellHaALHEIM KpacuTeaeM, KpacuTeAb OpOnNTH-
BaeT BHYTPEHHHIT choH NAeHKH, B o6paGoTaHran TakHM obpasoM pabo-
Yad MATPHIA UCOOAB3VETCHA KaK TpadapeT AA THPWRHPOBAHMA AOKY-
MEHT4.

B nponecce nevaTH KpacHTeAb, TOCTYNAIOMAR B3 Ty0Oel 9 BO BHY-
TPeHHHIl CAOU NACHKH, NIOA AgitcTBHEeM HeHTPOGERHGH CHARI IIPH Bpa-
IMeHHH (QOPMHOTO HHAHHAPE NEePEeHOCHTCA Jepes MHKpOOTBEePCTHA Ha
AucT oORHOE GyMary, nocrynamieil H3 NOAAOIEre AOTKA J M NpH-
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Puc. 9.4. Cxema umdposoro pusorpada:

1 — cKaHep; 2 — MHOrOCNOWHaA PYNoHHaA MacTep-nneHka; 3 — Tepmoronoska; 4 —
KPacswWMiA umnuHap; 5 — nopalowmin NoTok; 6 — NPYUXUMHBIR Banuk; 7 — MPUEMHbIRA
noToK; 8 — npueMHUKk oTpaboTaHHkIx paboymx maTpul, 9 — Ty6a ¢ Kkpackon

JKHUMaeMo# BaAMKOM 6. Aucr 6yMard ¢ OTHeyaTKOM IIOCTYIIaeT B IIpH-
eMHEIHN AOTOK 7. C opHOM paGouei MaTpHIBI MOJKHO IOAYYUTE Gonee
4000 oTTHCKOB 63 CHHXeHHs Ka4eCTBa.

B coBpeMeHHEIX pu3orpadax BEIIIOAHAIOTCS B aBTOMaTHYe€CKOM pe-
JKHMe He TOABKO BCe OCHOBHEIE 3Tallbl, HO Aa’Ke OTMAThIBaHUE C PYAOHA
OTpe3Ka Macrep-IIAEHKHM HYKHOTO pa3Mepa, ero oTpe3aHHe, CHATHe C
Kpacsuero 6apabasa oTpaboTaHHOM MaTPHIEL M ee YAaAeHHe B IIpH-
€MHHK OTpaboTaHHBIX pabounx MaTpHIl.

K pAocronHcTBaM pu3orpada cAepyeT OTHeCTH:

= HCIOAB30BaHHE AAA KOIIHMPOBAHHA E)YM&I'H AroBoro Taia U
Ka4ecCcTBa,

® BEICOKYIO IIDOH3BOAUTEABHOCTE;
® BBICOKOE pa3peleHHe, BOSMOXXHOCTb MHOTOLIBETHOM II€YaTH;

s coBMecTHy10 paboty c [IK u, B 4aCTHOCTH, HCIIOAB3OBaHHUE
TTK AT CO3AGHHS M PEAAKTHPOBaHHS AOKYMEHTOB;

m dBTOMATH3AIlHIO BCeX IIpOLeCcCoB.

Oco60 caepyeT OTMETHTE BEICOKYIO 3KOHOMHYHOCTE THPa’kKHpOBa-
HHS Ha pu3orpage AOKyMEHTOB: €CAY CTOMMOCTB ITOAy4YeHHs 10 Konuid,
HalnpuMep, Ha pu3orpade 1 KcepoKce IOYTH OAMHAKOBA, TO H3rOTOBAE-
Hue 500 oTTHCKOB Ha pu3orpadge B 6—8 pa3 AelieBae.

KoHcTpyKTHBHO pru3orpadsl BEITOAHSIOTCSA B ABYX KOHUIypausax:
POAMKOBEIE H IIAQHIIETHEIE.
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Puc. 9.5. Ctpyktypa puaorpacuyeckoro komnnekca

PoAumKOBEIEe, HAM IPOTSAXHE e, pU3orpadel NpepAHasHaYeHb!
AAST pabGOTEI TOABKO C OTAEABHBIMH AHMCTaMH, NPOTATHBAHHEM HX IPH
CUHTBEIBAHUH MHMO (DOTONIPHEMHOrO YCTPOMCTBAa CKaHepa, MpHU4eM Io-
Adda AMCTOB OCYIIECTBASIETCSI B @aBTOMATHYECKOM peXuMe.

[IrhaHmeTHH € pU3orpadsl MO3BOASIOT KONHMPOBATh KaK AMCTO-
BEI€, TaK ¥ COPONIIIOPOBaHHEIE MaTEPHAAHI.

Aast 6oree 3(peKTUBHOrO HCIIOAL30BaHHUA pU3orpadel o6LeAUHS -
IOT B EAMHBIH KOMIIAEKC TEXHUYECKHX CPEeACTB HH(OpMAaTH3aIMH, Ha-
IIpuMep, KaK IoKa3aHo Ha puc. 9.5.

I'lpu dhopMHEPOBaHHHY KOMIIAEKCA PH30Trpad NOAKAIOYAIOT K KOMIIBIO-
Tepy, 4TO MO3BOASIET NPEeBPATHTh pHU30orpad B BEICOKOKAYECTBEHHBIH
CKaHep M AdeT BO3MOXXKHOCTB NepeAaTh Ha KOMIIBLIOTED H306pakeHHUe,
OTPEAAKTUPOBaTh ero, Beibupas Macuitab, u pacneyaTaTbk Ha pU3orpa-
de. Pusorpad akororuuecku 6e3onaceH, He TpeOyeT CHeLIMaAbHO MOA-
TOTOBAEHHEIX ITIOMEI[eHHUH U NepcoHaAa, K pabore roToB cpasy mocae
IIOAKAKOYEHHS K CeTH.
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Baaropapd BHCOKOMY KauecTBY H YAOSHOM TeXHOAOTHMH pH3oTpadH-
JeCKHUN KOMIACKC TEXHHIECKHX CPEACTB HHMOPMATH3aIHH N03BOAET
$POpPMUPORATE K THPAXUPOBATE HHGOPMALIMIO Ha TEEPALIX HOCHTRASNX,
Ha4MHad OT BH3HTHHX KapToueK, HAAHKOE, PEKAAMHEIX IPOCIEKTOB H
TeXHHYECKOH AOKYMEHTAIHH H 3aKAHUHEAS XYPHAALHOMN NepHOAMKON,
SponnopaMy H KHHTaMH,

TToMuMo Mapor H3aBecTHHX Riso'# Duplo pusorpadr! Ha poccnii-
CKOM PHIHKe HpeacTapAeHH GpeApamu Ricoh, Rex-Rotary, Nashuatec.

YHUMTOXKWTENW NOKYMEHTOB —
WPEQQEPSI

Hipeggeput (to shredd — paaMeABR4aTE, KPOMCATE} — YCTPOMCTBA AAA
YHHYTOREHNA AOKYMEHTCB,

Hudopmanusd, coaepxamasca B AOKyMeHTaX Ha TBEPALIX HOCHTe-
ASIX, JACTO HOCHT KOH(PHMAEHIIMAABHEIA Xapaxrep. B CBA3H C 3THM BO
MHOTHX COAMAHHX OpraHH3alHAX AHCTBYICT MHCTPYKIIHH O DOpAAKe
ofpaleHus O CAyXKeOHBIMH MaTepHaAaMH H 3amuTe HHQOPMANHH B
SAEKTPOHHOM BHAE, a TaroKe (bMKCHPOBaHHOI Ha GyMare H HHHX HOCH-
TeASX (MUKpOGHAEMAX, MATHUTHOH ACHTE H AHCKETAX U T. A.). [1pH 3TOM
B OPTAHM3AMHAX C DOABIIHM AOKYMEHT0000POTOM OCTPC CTOMT [po0ae-
Ma YTHAM3AOMH OTXOAOB ACAONPOHIBOACTBA B BHAS AOKYMEHTOB Ha
TBEPABIX HOCHTEARX.

CYIIeCTEYeT TPH OCHOBHHX CIOCO0d YHHUTONEHUA AOKYMEHTOB:
XHMHYECKUH, TEPMHAYSCKHN U MeXaHHIecKuiil. [TepeHe APa CEA3aHE C
ONPeAEACHHEIMH HeYACGCTBAMH H AOIOAHHTEALHEIMH (HHAHCOBEIMH
3aTPaTaMH Ha COAEPARAHNE OTACABHHX NIOMEIISHHH, OCHALLIEHHEIX Clie-
IHAABHEIMH CHCTEMaMHK (DPHALTPAlMHE H BeHTHAALIHY BO3AYXA, [[POTHEO-
nOoXKapHOH §e30MacHOCTH, CIHeIMAARHO NOATOTOBAEHHOIO NEPCOHAAR,
CHenoAe¥Abl B cBA3M ¢ 3THM Hau(OABIIEe PACIIPOCTPaHEHHE MOAYYHA
HMEHHO MeXaHWYeCKUH DIPHHIUIT « PA3Pe3alusa AOKYMEHTOB HA JaCTH»,
PpeaAnayeMHI B DIDEAASPAX,

Bce mIpeaAepEl SACKFPOMEXaHHYECKOTO THIIA COACPAKAT CACAYIOIINE
OCHOBHEIE Y3ARL MEXAHHYECKHI NIPHBOA, PEKYIRHHA MeXaHN3M, KOHTeH-
HEPH AAS YHHUTOXAGMBIX AOKYMEHTOB H OTXOAOB B BAAE OyMasKHEIX
MOAOC MAM GPHKETOR.

-Pexymiue MeXaHHIMEI DACKTDOMEXaHHUECKHX MIPEAACDOB MPEA-
CraBASTIOT CO00H MOHOANTHEIC BPAHIAIOIINECT HOAH, ITPHBOAALIHECH B
ABHJKEHHE ABUraTeAEM Yepes PEAYKTOP.

Tlo Ha3HAYEHHIO H ECHCTPYKTHBHOMY HCTIOAHEHMIO IIPEAAEPH TOA-
PABASASIOTCA Ha NePCOHAABHEIE, O(QbHCHHE H IPOMEIIIACHHHE,

330



ITepconaabnnie wpeggepti KOHCTPYKTHBHO BRITOAHAKTCA ¢ MaAo-
0of'beMHOH KOP3HHOH HAH 6e3 KOp3HHEL AAf YHHYTOXKaeMoi GyMaru.
B nocasaHeM cAydae MOsKHO HCIIOAB3OBATE STOT anaparT ¢ Aol Kop-
SHHOH HAH KOHTeHHepoM, KyAd MCJKeT IIOCTYNATh YHHYTOKAEMEIH Ma-
TepHai. CepBHCHHE (PYHKIHH MePCOHAALHEIX MIPEAALSPOB OOLIYHO 3a-
KAKYAIOTCH B ABTOMATHIECKOM OyCKe/OCTAHOBE Ha OCHOBE MeXaHHue-
CKOT'O MAH 3AEKTPOHHOIO AARTUHKA, CEETDROH MHAMKAIIHH PEXXHMOB
paboTH K peBepce BPAnleHWA HOXKeH. PasaHuHEIe MOASAH EPCOHAAB-
HHIX IIPEAACPOB [TO3BOASIOT YHHITOKATh AOKYMEHTH BTOPOM. .. ATOMH
CTelleHH CEKPeTHOCTH CG CKOPOCTEIO, AoCTHTaromel 30 mMm/¢, 1 cHa6-
IKAITCHA KOP3HHOHR AAG cOOpa YHHYTORASMOrO MaTepHaha eMKOCTEI0
16...29 .

Oghuchrie mpeggepn NOSBOATIOT YHHUTOXKATb AOKYMEHTH] CO CKPEIl-
KaMH, MOTYT OLITh MCIOAL30BAHH AAS YHHUUTOMEHHS NAACTHKOBERIX
KapT, CD-ANCKOB M AHCKET 33 C9eT HCICAR3OBAHHA PEKYINEro Mexa-
HH3MA MePBOH KAaTeropHH. 3aKPHITEIN KOPOYC 3THX IHIDEAASDOB HMeeT
ABEPIY, OTKPHBAIIIYIO AOCTYI K KOHTEHHEPY AAS YHHITOJKEHHHX AQ-
KyMeHTOB. Kopmyc mepeasuraercd Ha KoaecaX. K AOMOAHUTEARHEIM
CepPBHCHEIM (GYHKIHUIM OQHCHHT LIPEAASPOB OTHOCHTCA aBTOMAaTHYE-
cKas OAORMPOBKa MYCKA MpH He3aKpHTOH ABepH. ITpu pabGore c AGKyMeH-
TaMH BTOpOH—IATOl cTeneHell CeKPeTHOCTH MHOTOMHCAEHHRIE MO-
AEAH O(PHCHHX NIPEAASDOB HMEKT IMPOH3BOAHUTEABHOCTE 120...217
MM/¢ H €MKOCTBb KOP3HHEI 215 A

lllpeggepst POMBULAEHROTO NPUMEHEeRWA NPEARASHAUYEHE] AAS IIeH-
TPaAM30BAHHOTO YHHUYTOMEHHA AOKYMEHTOR B GOABLIMX OpraHW3anu-
X, 00A3ARIOT BRICOKOH MOMIHOCTBIO H NPOHA3BOAMTEABHOCTEIO, OCHA-
IMATCS BHYTPEHHHM AeHTOYHEIM TpaHcnopTepoM. B nponecce paGora
rapaHTHpyeTca 6€30nacHoe BEINOAHEHIe BCeX OIePalyii 3a CYET Ccime-
LHAABHO CKOHCTPYHMPOBAHHLIX OPraHOB VIIPABACHMA H AQTUMKOB. YHH-
YTOXKHTEAM AGHHOH cepHM HMEIOT CeHCOPHYIO NAHEAb YIIDABASHHS, aBTO-
MAaTH4eCKoe OTKAIOYEHHE IPH NepencAHeHHOM HAH BEIABHHYTOM KOHTel-
Hepe M 3acTpeBaHHM OyMard, CBeTOBYK) HHAHKALMIO pesKHMOB pabOoThHI.
BricoKoe KauecTBO PEKYLIEro MeXaHH3Ma NO3BOASET YHUITOMKATE AOKY-
MeHTHL BMECTE C ITalKaMI, 8 OTACALHEE MOASAH M €O CKOPOCIIABATEARMH
THIIA <KOPOHA» CO CTAARHHIMH AYTAMH-KpelnAeHHIME Ge3 3aTyIAeHH HO-
xei. TIpOH3BOAMTEABHOCTE HEKOTOPHIX MOAeAel IIPEAAGPOB MPOMHEILL-
ACHHOTO NPHMEHEHMA 334 MM/C, 2 eMKOCTE KOpP3uHE — 340 A,

Ha poccuiickoM pBIHKe NpPEACTaBAeHO OGoabllloe pasHooOpasue
MIpSAACPOB TponaeoacTea [lepranmn, Uaann, Anonmm, Kirras, HanGo-
Aee MONYASPHH ImpeasepH dupM HSM (lepManud) # Rexel (AHraus)
Ha poccuiickoM PHHEE npeacTaBAeHH OpeHaaMu Rexel, Filux, Fellowes,
PRO.
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KOHTPONLHBLIE BCNPOCHI

MepeqvcnuTe OCHOBHBIE 3Tanbl ANEKTPOrpathu4ecKorn KonMpoea-
HWUR WU PECKPORTE MX COIepXaHUS.

Kakme OCHOBHBIE yanbl 8 COCTEBE INEKTPOrpahr4ackorn anna-
para?

Kakyio yHKLMID BEINOAHRIOT KOPOTPOHBI B ANEKTPOrpadu-eckom
annapare?

3a CYET KaKux MpoLEeCcCOB NPDM3BDAVTCA 3aKpPenneHne ToHepa Ha
Gymare Npu 3NeKTPOrpathM4ecKoM KONMpPoBaHUK?

Yem grnyaeTcA Lmdpposoii anexTporpadu4eckyii annapar oT aHa-
noroeoro?

Kakve thakTops: HE05X0AUMO NPUHHMABTE B0 BHIMEHWE NPy BeGo-
[pe MOpERW SNEKTPOrpathv4eckoro KONWPOBANLHOND annapaTa?
Kakne thau-ecKue ABNEHUR NEXET B OCHOBE TepMorpathHueckoro,
Avazorpatiuyeckoro, hoTorpagmyeckoro 1 ANeKTROWCKPOBOro KO-
NUPOBEHUAY

PackponTe nOCNEf0BATERSHOCTL NONYYEHNA KONUIA C NOMOLLILIO pH-
aorpacpa,

Mepeumcnute 0CHOBHLIE KOHCTPYKTMBHGIE Y3Ne! puaorpaca.
Kakumm KOHCTPYKTUBHBIMKM OCOBEHHOCTAMK cfinagaloT nepcoHan-
HbI8, OhMCHEIE M NPOMBEILLNEHHEE Wpeaepb?



OPTAHN3ALINA PABOYUX MECT
N OBCNYXUBAHUE TEXHUYECKIX
CPEACTB UHO®OPMATU3ALN

OPFAHU3ALMS
NPO®ECCNOHANLHO-OPMEHTUPOBAHHbIX

KOMMJNEKCOB TEXHWYECKWUX CPEQACTB
MHOOPMAT3ALIUA

B HacToAluee BpeMs paCoTa ¢ HHpopMauuel 3aHIMAET 0AHO H3 Be-
AYLIHX MeCT BO BCeX ¢epax YeA0BeIeCKON ASATEABHOCTH.

OBAdASHHE TEXHHIECKHMH CPEACTBAMH HHGOpMaTH3auHH, Heo0xo-
AHMEIMM AAM pellieHUA NpodecCHOHAABHBIX 3apa4, YMeHHe uX obcay-
JXMBATE B NPONECCe BKCIAYATAIIME BXOAHT B KPYT NPOdeCcCHOHAABHEIX
oba3aHHOCTeH AlOASH pasAMYHEIX TIpodeccHii, B TOM YHCAEe MEeHEeATKe-
POB, HHKEHEPOR, PEAAKTOPOR, AM3afiHepoR, paboTalomMX ¢ HaCTOAR-
HBIMH H3AATeABCKHMH cHcTemaMu (HHIC).

3apauH MeHeAKEpPa CBAAHE ¢ YIpaBAeHHEeM, MAPKeTHHTOBOI Aed-
TEABHOCTBK), OPTaHH3alMeld MOATOTOEKH M BEAEHHA IPOM3IBOACTBA,
cOnITa ¥ pacopocTpaHeHHA OPOAYKIMHE H PpasAMYHEIX YCAYT. MIH)XXeHep
pelmaeT 3aAa4M IPOEKTHPOBAHUA Pa3AHYHEIX O0OBEKTOB, NMPONECCOB,
CO3AAHHA TEXHOAOTMH MX peaau3anuu. PYHKIUH COBPEMEHHOTO AH-
3aliHepa KpaliHe pa3Ho00pazHEL OT CO3AAHHA AHIANH-IPOEKTOR RKHAH-
A AC CO3AAHHA Web-calfToB, 9T0 TpeOyeT UCIIOAR30BAHHSA TeKCTOBOH,
rpathmyecroil, aypHo- H BHpeouH(opMmanud. B nponecce paboTH €
HUC byuxuum pepaKropa COCTOAT B IpecGpazoBaHMH HHGODMALHH,
BBEAGHHOH B TeKCTGBOM HAH rpadiuecKOM BHAS, H IOAYYEHHH ee TBep-
AOH KOIIHH, )

[Tpn pemeHuH caMHX pasHoOOpaIHHEX MpodeCCHOHRAALHEIX 38AAT
AATODHTM AEHCTBMA BCEX IMOAB3OBATEAeH TEXHHMYECKHX CPEACTB HH-
tbopMaTH3AIUH OAMH H TOT JKe: ¢0op, 0OMeH, MOATOTORKA H BBOA, Ha-
KOHASHHE H XpaHeHHe, o6paboTka B BRBoA, HE(opManun. B Taba. 10.1
NICKa3aHH THOMYHHE CPEACTBa HE(POPMATH3IAIHH, HCIIOAB3YEMELE AAS
BEIMOAHEHWA Npo(ieCCHOHAABHEX (JYHEOMEN MeHEeARKEePaMH, HHXeHe-
paMu, AM3aliHepaMH Ha COOTBETCTBYIOIIMX Tanax paGoThl ¢ HHGOD-
Manuei.
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QopMuposanne Adoro palodero MecTa, B TOM YHCAS M Ha Oase
KOMITAEKCA TEXHHYEeCKHX CPEACTB HHGOPMATH3ALMH, CABAYET IPOH3BO-
AMTB B COOTBETCTBHE € TPeOOBAHHAMM JPrOHOMHKH. JPrOHOMUKT —
HAYKA, B3Y4Yalollan NpolleccH B3aUMOACHCTEHA YeAOBEKA H MAIIMHEL C
LEABK) COSAAHMS ONTHMAABHEIX H 6230NACHEX YCAOBHH BEICOROTIPOMS-
BOAHMTEABHOTO TPYAA.

KOMITAGKC TEXHHYECKHX CPeACTE HHPOPMATH3ALMM PACIOAATASTCH
Ha paboueM cTose. KOHCTDYKUHA CTOAA ADAKHA 00eCHeHBATE ONTH-
MaALHOe pasMellleHHe Ha padouefi MOBEPXHOCTH HCNOALIYEMOTO KOM-
NAEKCE TeXHHYECKHX CPEACTB C VHeTOM MX 4YHMCAA H KOHCTPYKTHBHEIX
ocobenHocTel (pasMep ITK, KAaBHATYPLRL, IPHHTEPA), A TAKME XapaKTe-
Pa BEINOAHAEMOI paGOTHL.

Ha paGoueM MecTe TOMHMO TEXHUTeCKHX CPEACTB AOAKHA PacTIoAd-
TaTbCs AOKYMEHTALMA, MOTYT BeCTHCh 3AlHCH, IO3TOMY, 4YTOOEI He
YTOMAATE FAA3a, IPEAMETE NOCTOAHHCTO NIOAR30BAHKS M 3KPaH MOHH-
TOPa ACAKHE! HAXOAUTRCA NPHUMEPHO HA OAMHAKOBOM PACCTOSHHH OT
TAAa3.

Paboulie MOBEPXHOCTH AOAKHE! HMETh CACAVIONHEe MHHHMAALHEIS
pa3sMephl: LIHPWHA CTOASIHHIEL — 500 MM; cBOGOAHAA MACIIAAKA AAS
pa3sMeniedna 3aMmeToK — 100 x 200 MM; IAOCKOCTE pAA O0ecIeueHnd BH-
MIOAHEHHA YepTeskHO-rpaduaeckux paGoT — 450x 650 M,

QopmMy pabodeil MOBEPXHOCTH CACAYET BLIOHPATR C YIETOM XapakTe-
pa BEIMOAHAEeMOMH paboTh. OHa MOKeT OHITH NIPAMOYTCABHOH, HMETh
BHIpe3 AAS KOpHyca paboTalomiero onepaTopa, yrayOAeHHS HAHM APYTHS
ITOBEPXHOCTH AAL CPEACTE HHPOPMATHIAIHH.

Bricora pabGoyeii MOBEPXHOCTH CTOAA AMS B3POCARIX IOAL30BATEARTH
AOASKHA peryAHpPORaThCH B Ipeaenrax 680... B00 »M; IpH OTCYTCTBHM Ta-
KOH BO3MO>XHOCTH BHICOTA pabodeil OB pPXHOCTH CTOAA B COOTBETCTBUH
C AHTPONIOMETPHIECKHMH XapaKTepPHCTUKaM#i OTe4eCTEBEHHOTO TIOAR30-
BATeAR AOA’KHA COCTABAATE 725 MM. [TpH 3TOM DKpaH MOHMTOPA CAEAYET
PacNoAAraThL HIDKE YPOBHSA rAas Ha 28 oM.

Paloumit cTOA AOA’REH HMETE ITPOCTPAHCTBO AAT HOT BHICOTOH He Me-
Hee 600 MM, IUpHHOH He MeHee 500 MM, rayOHHOIH Ha YPOBHE KOASH —
He MeHee 450 MM H Ha YPOBHE BEITAHYTEIX HOT — He MeHee 650 Mm. TTpu
pafoTe C TEKCTOBRIMH AOKyMeHTaMH pafodee MecTo AOAMHO OHITH
OCHAIIEHO ABTKO MEPEMEIIASMEIM NIOMUTPOM AAM HX pPa3MeHIeHHH,
ITpu oprarnzanun paboyux MecT Aaf paboTH B IOAOKEHHH CTOA, Ha~
NMpHUMep Ha TEXHOAOTHYeCKOM 060pyAOBaHHH, B COCTAB KOTOPOTO BXO-
AsT TTK, cTaHRM ¢ NporpaMMHBIM YIIPaBACHHEM, pOGOTASHPOBaHHEIE
H TEeXHOAOTHYeCKHe KOMIAeKCH, THOKOe aRTOMAaTHIHMpPOBaHHOE Npo-
HM3BOACTBO, AHCOETIEPCKHE OYALTH YIPaBASHHSA, CAGAYET IPeAyCMa-
TPHBATE!

336



= OPOCTPAHCTBO Mo AyOHHe He MeHee 850 MM € yJeTOM BHI-
CTYyTIAlOmMUX dacrell OOCDYACBAHHA AAH  HaXOKACHHSA
YeAoBeKa-onepaTopa;

a MPOCTPAHCTBO AAA CTON FAYGHHOR B BHICOTOM He MeHee
150 MM u nmapuHoit He MeHee 530 MM;

s DPACTHOACEHHE YCTPOHCTE BBOAA-BHIBOAZ HHGOpMAlHA,
obecneymnpaloiliee ONTHMAALHYIO BUAMMOCTE SKpaHa;

® AETKYIO AOCATAeMOCThL OPTaHOB PYHHOro YOpaRA€HHUSA B 30He
MOTOPHOTO NoAf: mo BricoTe 900...1300 MM, mo rayGuHe
400... 500 mM;

s pacnoacxenne 3kpaHa I1K B mecre paGioyeit 30HH, obecTie-
ynpainee yAOOGCTBO 3pHMTeALHOrec HAOAIOAEHWA B BepTH-
KaABHOMN IMAOCKOCTH NOA, YFAOM +30° OT BOPMAABHOMH AMHNM
B30pa OMeparopa, a Takxke ypoGerBo mcmoabiopamus TTK
(BBOA-BEHBOA, HH}OpPMALHA NPH KOPPEKTHPOBRKE OCHOBHEIX
IapaMeTpOB TEXHOACTHYECKOro IpOLECccda, OTAdAKA Ipo-
TPaMM H AP.] OAHOBpPEMeHHO € BEIDOAHEHHMEeM OCHOBHEIX
NPOHABOACTBEHHHX onepanuii (HaGAIOA¢HHE 3a 30HOH 0f-
pa6oTKu Ha CTaHKe € MPOTPAMMHEIM YIIPDABACHHEM, IIPH 06~
CAYZRHMBAHHH POGOTASHPOBAHHOIO TEXHOAOTHYECKOTO KOM-
mAeKca M Ap.).

[NoMeleHHd, rA¢ YCTAHABAMBAIOTCA HrPOBEIR KOMIIASKCEHI Ha Baze
[1K pAn AeTell AOIIKOABHOIG BOJPACTA, AOAKHE 000PYAORATECA OAHO-
MECTHHMH CTOAAMH,

KOHCTPYKIHA OAHOMECTHOTO CTOAA € MTPOBHMH KOMIASKCAMH
AOAKHA COCTOATE U3 ABYX HacTeil HAH CTOAOB, CO@AMHEHHEIX BMECTE: Ha
OAHOM MMOBEPXHOCTH CTOAA PACIIOAATAETCA BHACOMOHUTOD, HA APYTOil —
KAABHATYDA.

BusyaapHEle SPrOHOMHYeCKHe mapaMeTph ITK ABAsioTCA mapame-
TpaMu 5e30MacHOCTH, M HX HENPABAABRHLI BEIGOP IPHBOART K YXYAIIE-
HHIO 3A0POEBA NOAR3OBaTEAEH, OAHUM H3 OCHOBHHX IAPAMeTPOB ABAA-
€TCA YaCTOTa BEPTHKAABHOM, WAM KaApOBOM, paj’sBepTKH {gacrora 06-
HOBAGHHA), KOTOpag AOAMHA GuLIT: He MeHee 85 I'm, JReaareabHO B
PeXHMe MAKCHMAABHOrC paspeinenud. OcobeHHO 3TO BAKHO IPM pa-
Sore ¢ rpadpHIeCKUMH DAKETaMH.

Paamep 3KpaHa MOHHTOPA HeoGX0AMMO BHIGHPATE € YYeTOM 5ProHO-
MHYecKHX TpefopaHuil. ECAH ellle HEAABHO CTAHAAPTHEIMH CIHTAAHCH
MOHWUTOPH ¢ AMATOHAABIC PKpaHa 14 AIOHMOE, TO TeOepk YKe LIHPOKO
HCNOAL3YKOTCA 17- H 19-A10/MOBEIE MOHATODEL.

PaamemeHie OPHHTEPOR B KOMAOACKCE TeXHHYECKHX CDEACTB HH-
dopMaTHIaAEN AOATKHO OTBEYATH TPeSOBAHMAM 3PrOHOMHKM H Gea-
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onacHOCTH. Aaa obecrnievenud »TuX TpeGoBainii HeoOXOAMMO YCTaHAB-
AHBATBL IPHHTEP HA MAOCKYE) TOPHU3OHTAALHYE) IOBEPXHOCTE HA BEHICOTE
700 MM OT mOAA TaK, TTO6H BOKPYT Hero 6E1A0 CBOG0AHOe IPOCTPAHCTRO
Arg yao6HON paboTH H TEXHHYECKROr0 o6cayRuBanms. [Tpu 3ToM BHAKA
CeTeBoro KaGeasd AOAKHA ACTKO BHHHMATLCA H3 po3eTEH. Bo nabexa-
HHe COKpallleHHs CPOKA CAY KOEI IPHHTEpa ero HeAb3s YCTaHABAMBATL
BOAM3H OKOH H ABEpPel, KOHAMIIHOHEPOB, B MECTAX C HOBHIIeHHOH BH-
Gpanueii, BHCOKHM YPOBHEM CETeBHX, SACKTPOMATHHTHEIX W PAAHO-
YaCTOTHHX NOMEX, a TAFKe Ha CHCTEMHABIH GAa0K TTK.

gk O6GCAY)XWBAHUE TEXHUHECKWUX CPEACTE
WHOOPMATU3ALIUA

Ans obecneuends Gecnepeboiinoil H GezapapuiiHol paGoTH KOM-
DASKCA TEXHHICCRHX CPeACTB HHOpMaTHIaluy He0GXOAHMO CBOEBpe-
MeHHoe 06CAYKHBaHHE [I0AB30BaTeAeM BCeX ero COCTaBARIOIMX. ITpu-
BEACHHLIC AaAee COBETH MOJBOAAT MPABMALHO BHIIOAHATE OOCAYKHBA-
HHe PasAMYHHX TEXHHYECKNX CPEACTB HHpOPMAaTH3aIHH.

Brumanue! ObcAyAUBAHUE BCEX MEXHUMECKUX CDEFCB JOAXKHO Npo-
UWIBOJUMbLCA NDU OMEKAIOUEHHOM numanuf

Cucmemnniii GA0K ITK MMeeT BeHTHRASTOD, 06eCIeYHBAOIINN OXAK-
AeHme. Bmecre ¢ BO3AYXOM B KOPHYC NOCTYIAFOT YACTHIE MELAM, KOTO-
PHE NOCAE OCARAEHNA HA OTAGARHEIC KOMIAEKTYIONIHE MPHBOAAT K OT-
Kazam B pabiote Beero RoMmaerca. Hanpumep, nonapaHue OLIAM Ha Io-
AOBRM YTEHHSH-3AIIHCH B HAKONHTEASX MOKET BLIBECTH MX H3 CTPOS.
TMaAL YAQASIOT MOCAE TOTO, KaK OTKAIOYEHO MHTAaHHE H BCKPHT KOPOyC.
C MaTepHHCKON MAATEI IEIAD YAGASIOT MATKOH KHCTOYKOH, a ¢ 6A0KA IIN-
TaHHA — NEASCOCOM. BHeIHI0I0 NOBEPXHOCTE CHCTEMHOTO GAOKA un-
CTAT MSTKHM CYKHOM M GHTOBHM MAM CHEIHAALHEIM OYHCTHTEAEM.
TTpHBOAK KECTKMX AMCKOB, KaK IPABUAQ, He HYJRAAKTCA B 0GCAYKHRA-
HUM B Te9EHHE FaPAHTHIHOTO CPOKA SXCIOAYATAIIHM,

Ipusog CD nau DVD MOXeT BHIHTH H3 CTPOsI, €CAM HA €r0 ONTHYe-
CKYIO 9aCTh MONAAA OhiAb, [IPpHBOA, AyUIlle OYHIATE DOTOKOM EO3AYXA
HAH CNIeOEAABHEIM a3P0O30ABHEIM OYMCTHTEACM AAS YARNCHUA NEIAM. HH
B KO&M CAydae HeAB3A CAYBATE MLIAL ¢ ONTHIECKOH CUCTeME], TOCKOABKY
BEIALIXaeMEI BASJKHEIH BO3AYX MOET NOBPEAHTEL CHelHaALHOE Io-
KpPRITHe OINTHYECKOH CHCTEeMHL.

Kaasuamypa I'lK moapepzxReHa OTRA34M BCACACTBHE NPOHUKHOBEHHA
B Hee OHIAH. [py6yIo 0MHCTKY KAABHATYDPH MO)KHO IPOH3BECTH HHASCO-
COM, 4 A TIIATEABHOH CAGAYET HCTIOAB3OBATE BAGKHYH) cartbeTKy,
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TPANCYKY, CMOYEHHYIO CIEHHAALHON JKMAKOCTRIO, AMG0 a3p030AE. EcAn
TocAe OYHCTKH MOHUTOP He pearHpyeT Ha HAKATHe Kaasuutell man oHH
3aNapAaloT, CAAYeT BCKDHTL KAABHATYPY, BHBEDHYB BUHTH ¢ 0OpaTHON
CTOPOHE! KOPITYCa.

Ha nmaaTe Opd TaTEARHOM OCMOTPE MOJKHO HaWTH IPHYHHY OTKa3a
B BHAE KaHIEAADCKUX CKPeNOK HAHM APYTHX MOCTOPOHHHX NPEAMETOB,
KOTOpBI€ 9aCTO SABASIFOTCA NPHYHHOR KOPOTROTO 3aMBIKAHAA. EcAM Me-
XaHWYeCKMX IOBpPe)KASHHA DOCTOPOHHNMH NpeaAMeTaMu He oGHapyxe-
HO, BO3MOKHO, IPAYHAHON HApyWIeHHA paGoTocnocOBGHOCTH ABASIETCH
MAOX0H KOHTAKT. B 3TOM cAydae peKoMeHAyeTCd OUHCTHTE IIAATY CyXoil
TPANOYIROM, 4 MOTOM ONPHICKATE CIOEIHAABHKM aspo3oaeM. Ecam Kaa-
BHATYpa OblAa 3aANTA KAaKOH-AHOO0 FHAKOCTBEO, KOPITYC K ITAATY CACAYET
BHIMEITE TENACH BOACH Ge3 MHA4, MPOCYIIUTE B YMEPEHHC TENAOM Me-
CTe B TeYEHHE ABYX CYTOK H CHOBa cobpaTh. BepoaTHOCTE TOrQ, YTO KAA-
BHaTypa GyAeT BHOBE (DYyHKIHOHUPOBATH, OKOAO 30 %.

Muius 3arpA3IHsAeTca DOTOMY, YTO NPH (PYyHKIHMOHMPOBAHHH IAOTHO
CONPHKACAETCA € NOBEPXHOCTEIO KOBPHKA, BeacklBag B cefs NuAb. Ja-
Ipsi3HeHHe MBIHIH MOJXHO AMArHOCTHPOBATL O AEDTraHbID YKAa3aTeAsd
MEIIHM Ha 3KpaHe HAM OTCYTCTBHIO €r0 MepeMeileHHs B TOPH3oHTaAL-
HOM HAH BEPTHRAABHOM HAaNIPaBACHHAX. AASA OUHCTKY MLIIHH €€ CAGAYET
pasobpaTh, IOBEepHYB M0 CTPEAKE AepiKaTeAb, HAXOAAMHICA Ha obpar-
HOH cTopoHe, BEmasnmi# map, a Taroke POANKY, HAXOAALIHNECA BHYTDH
KOpITyca MEIIN, HeoGXOAMMO OMHUCTUTL OT FPA3H, HCMOAB3YA CHadaAd
KOHYHK NWHOET4, 8 MOTOM HAAOYKY, CMOYeHHYIO cnmuptoM. [loae3no
OPOU3BOAHTE OYHCTKY OITTHKO-MeXaHYeCKoH MEIILIH PeryAspHo. OnTh-
9eCKNe MHIUE O0CAYRHBAIOTCA MyTEM OYHCTKH KOBPHRA M AMH3H HA
HM)KHelH CTOpOHE MHIIITH,

Monumop TaroKe NOABEPReH OTKA3AM B pabOTe BCAGACTBHE 34rpsas-
HeHHA. Kopnyc MOHHTOPa CAGAYET OYHCTHTE NEIAECOCOM, TPAMOYKOH,
CMOTEHHOR B CHenHAARHON RHAKOCTH, BHHMATeABHO NPOCAGAHNE, YTO-
6m1 BAGra He NMOMAAA BHYTPE. HecneiHaancTy NPON3BOAHTE OUHACTKY
MOHHTOPA BHYTPH He peKOMEHAYeTCH,

CKaHep CHURAET CBOIO paboTocnocOGHOCTE NPH 3AMKACHHH CTe-
FKASHHOM DOBEPXHOCTH, Ha KOTOPYHO YKASAHBAIOT OPHTHHAA MPH CKa-
nuposannH, Ee HeoOXOAMMO OYHIIATE TEMH K€ CPEACTBAMH, 4TO H
3KpaH MOHHTOpPA.

Cmpylinrptli nPURINEp HYAAAETCA B TIIATEAEHOM OOCAYKHBAHHY,
oco0eHHO ero nedaTamilas TOACBKA. (OAHAKO BO MHOTHX MOAEGASX
CTPYHHEX OPHHTEPOB NPSAYCMOTPEHA BCTPoeHHas (GyHKIUA OUHCTKY.
YtolH H36eKaTk BHCBIXAHUE YePHHUA M JAKYTIOPKH KAIMAAAPOB, PEKO-
MEeHAYeTCA YAAASTE pe3epByap AASL YePHMA UAM BCIC FOADBKY, 8CAH pe-
3epByap BCTPOeH B Hee, Hapy:RHyI0 HOBEPXHOCTE CTRYHHOTC NPHHTEPA
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CABAYET YHCTHTL MATKON nierroil, cMoueHHON CHeHMUAARHRM MOIOIIHM
CPeACTBOM, a 3aTpA3ZHEHHbIe YeDHHIAAMH BEYTPEHHUE MOBEPXHOCTH —
YBAGKHEHHOM caadeTKOH.

Aazepasiii npunmep oGCAYARHUBATL AOCTAaTOYHO NpocTo. Heobxoan-
MO DEPHOAMYECKH MEHATE (PHAETP, CAYKAINMI AAT 3AIHTH OT OHPKY-
AHMDYIOIIETO BO3AYXA, 9TOOR OH He 3a0HBaACH, CocOOGCTBY IeperpeBy
NpHUHTEpA.

BHYTPEHHIOKY MOACCTR AQ3EPHOMO NPHHTEPA HE PEeKOMEHAYeTCs
OYMIIATE OT NEAHM NEIA€COCOM, YTOOH He MOBPEAUTE MUHHATIODHEE H
XpPYIOKHE AeTaAN. AOCTATOMHO HCNIOAE30BATE MAACYKY C BATOM HAM CIle-
UMAABHEIE THCTAIMUE NPHCNOCOOACHHNS, NPHAATAEMBIE K OTASALHEIM
MOAEASIM NPHUHTEPOB,

EcAN OpH CMEHEe KACCETH C TOHEPOM YaCTh TOHEPA MONAaAd BHYTPB
NpHHTepa, HeoOGXO0AHMO NMPOUABECTH OYHCTKY AHGO BAKHOH TpAIOY-
Koli, Anf0 NaAoYKOH C BATOH.

AAfl yBeAHYEHNA CPOKA CAYIROHR KACCETEI C TOH@POM CAEAYeET NPOH3-
BECTH IepepaclpeALACHHE TOHEPA, €CAH KAaUeCTBO NevYaTH 3IaMeTHO
CHUSHAOCE. AR 3TOTO HaAO BHIHYTE KACCeTY C TOREDOM M BCTPAXHYTH
€€ HECKOALKO pas, pPABHOMEPHO PACIIPEASAHB B HEH TOHEP.

KOHTPOINBHBIE BOMPOCKI

1. B 4em OTMHME KOMNNEKCE TEXHUHECKUX CPEAcTs MHhOpMAaTUaa-
LM, UCNONb3YEMbIX MEHAAXXBPOM, MHXeHEPO0M-NPOEKTUPOBLLIMKOM,
PeAaKTOpOM WU gUaaHepom?

Kakne aproHommueckye TpefioBaHHA NPEALRBNAIOTCA K CTOMY ANA
PasMeLLIBHMA KOMNNEKCa TeXHUBCKUX CPeacTs uHhopMaTuasymu?

Kak cnegyer ycTaHaBnueaTts MOHUTOP U NPUHTEP?

Kak npoussoauTca obicnyXMeaHue HakonuTenei MHAopMaumd B
NPOUBCCE UX AKCNMYATALMNT

B 4eM 0coBeHHOCTH OfCNYKMBAHUA CTPYWHLX, WrONB4STBLIX U Ma-
TPY4HLIX NPYHTEPOBR?

Kakvm o6pasom Npou3sapMTCA OHACTKE MEILLW?

Kakue mMepbl NPenocTOPOXHOCT HEODXOAUMO NPHUHUMATL, HToOb!
NPOANMTL CPOK CYXGbl KNABHATYPLI?

Kakum cnocoGomM MOXHO YEeenuyuTs CPoK cnyxlitl KACCETE! C TOHE-
POM B Na3BPHOM NPUHTEPE?
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Moccapun

(HanGoaee pacopocTPaHEHHARIE HTAORIHTHEIC TEPMHHBI H CORPANGEHAS,
BCTPEYAIOIHECH B POCCHACKON ROMNBIOTEPHOMN ASKCHKe)

2D — aAByxMepHad rpaduika.

3D — TpexmepHan (o0BeMHast) rpaduKa.

AGP (Advanced Graphic Port) — craBARpT CHCTeMHOM IHHL B CAOTA (At
BHASOKADTEH HA MATePHHCKUX NAATAX HOBOTO MOKOACHHSA).

ASCII (American Standard Code for Information Interchange) — amepn-
KaHCKW#H CTAaHAAPTHHHA KoA Ard obGMena HidopMauneil, xopopad TabAKIa H3
256 cavBoAOR — 1pchp, GYKB, 3HAKOB MPENMHHANHG H CHMBOAOB IICEBAOTDMPHKH.

BIOS (Basic Input/Output System) — GasoBast CHCTeMa BBOAA-BHBOAA AAAL
AATPY3KH B OIIEPATHBHYIO NAMATh ONEePallMOHHON CHCTEME, TIOCTOSTHHOE 3all0-
MHHAIIee YCTPOMCTBO, COASpAallee AAHHEES 00 anmMapaTHHX ocobeHHOCTAX
NIePCOHAABHOTO KOMITEIOTEPA.

Bit — 6HT, HAHMeHBIIas SAHHHMIA KOMIOLIOTepHON HHPOpMaHy, Aoruie-
CKROB #AQ» AAM 4HETH,

Boot —obosHaueHHe YYacTKa XNeCTROTO AHMCKA, coacparaliero Heolxoan-
MYIO AAR 3aTPY2KH (CHCTEMHAYI0) HHGOPMANTHIO,

Bus {IMHA) — CPEACTBO KOMMYHMKALIMM, IO KOTOPOMY OCYHIECTBASICTCS
NepeAa’da AAHHEIX MEARAY OTAEABHBIMHE IAATAMH KOMITLIOTEDA H HEHTPAABHEIM
TIPOLECCopPOM.

Byte -— oGo3HauaeT eawHmy HHGopMamu SafiT, cocTosniué H3 8 Gur.
BaifromM (8 6aT) MOKHO 00023HAYNTE AI0G0i MevaTHRI aHaK, GyKey nan nudpy.
IMoaromy ofBeM NpOrpaMM H3MepAOT B baliTax, KEAcGaiiTax (1 024 Gaifra), Me-
raGaitrax (1 024 xOaiir), rurabatirax (1 024 M6asT).

Cache, man cache-memory, — ¥om-naMaTs, GythepHoe CROPOCTHOR 3AMO-
MHHRIOIIee YCTPOHCTEO, YMeHEIDAOMee YHCAC obpaleHi#t K pHemHell myune
MpolLeccopa M YReAHYHBAIOUIee NPON3BOAHTEARHOCTE KOMILIOTEPA.

Cartridge — RApTPHA: 1) KacceTa CO CMeHHEIM AKEeCTKEM AMCKOoM; 2) Kac-
CeTa CTPHMEpA C MArHMTHOM ASHTOM; 3) KApTPHAXK CO CMEHHKMH UIpHGTaMH
OpHEHTePa; 4) YepHAAEHHLA CTPYRHOTO IPHHTEPA; 5) eMEOCTE ¢ TOHEPOM Ad3ep-
HOTO IPHHTEPA,

CD-R (Compact Disk Recordable) — cTaHAPT KOMIOAKT-AHCKOB H AHCKOBOA,
MO3BOASIFCINIE OCYIIECTBAATE HE TOALKO YTeHIe, HO H 3AIHCh AAHHHX Ha CD.

CD-ROM (Compact Disk Read Only Memory] — KOMIAKT-AUCK TOARKO A
YTeHNd, OG03HATAETCA M CAM AA3EPHRIR AMCK, H AHCKOBOA AASL YTEHHS AHCKOB Ta-
KOro THIA,

CD-RW (Compact Disk Re-Writable) — ¢TagaapT KOMIAKT-AHCKOB H AMC-
KGBOADR, IO3BOARIOIINIA OCYIIECTBANTE He TOABKC YTEHHE, HO H MHOTOKDATHYIO
nepesanmich AAHEHX Ha CD.
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Centronix — cTaHAApT 25-KOHTGKTHOTO PajbeMa NapaAAeABHOro MOPTa
CBA3H.

CGA (Colour Sraphics Adapter) — neperii npersoft rpacdmecxutt asanrep,
CO3AAHHHEI AAM KoMIEOTEpOR IBM PC. Paspemaromag cnocoSHOCT: B IIBETHOM
rpagpedeckoM pexxame 320 x 200 Touex.

Chipset — naGop MuKpocxeM, aexaniiii B oCHoBe Toif HAM HHOH IAATEL

CMOS (Complementary Metal-Oxide Semiconductor) — marpocxema, co-
AepXalnas cEeAeHHM O MapaMeTpax yeTpoHcTBa, HATPHMED MOAEMa HAH MaTe-
PHHCKOMW DAATH. JTH HapaMeTPH Yallie BCerD MOTyT OHTH H3MeHeHH.

CMP (Core Multi Processor) — MHOFOAAEPHELE TIPOLIECCOPERL

Codec — corpamenue ot «Koaep/Aeroaepy. [porpaMmmeoce 4AM anmapar-
HOE YCTPOHCTRO, oTBedaromee 3a o6paboTky qudpobRX CHIFHAAOB M Ipeodpa-
30BaHBE MX B AHAAOTOBHE (HanpHMep, 3BYK HAH A300paxkeHHe).

Controllers — KOHTPOAAEGDE, YCTpPOHCTBO, OTBEYAIOLIEe 34 BRINOAHEHHE
OIIPEASAEHHOTO KPyTa OnepanMii, HHOTAA — MOCPeAHHK MeXAY CHCTeMHOI mm-
HOH KOMILIOTEPA M HOARAIOUCHHLIM K KOHTPOAACDY YCTPOACTEOM.

CPU (Central Processing Unit) — neHTpassHERIA Npolieccop IepCcoHaAABHOTO
KOMIIKLIOTEpA.,

DIMM (Dual In-Line Memory Module} — iR MoAyAeil onepaTHBHON nams-
TH, DpHMenaeMEi B COBpeMEHHBIX KoMIbIoTepaX. B orauane or SIMM Kasx AR
MopAyAR DIMM copepAHT MOAHRIN GAHK NaMSITH, 9TO MO3SBOASET YCTAHAPAHBATE
HX B KOMIEIOTED NOOAHHOYKE, 4 He TApaMH.

Display —aKpaH, HHOTA& MOHHTOD B 1]EAOM.

Disk drive — ANCKOBOA, AHCKOBHII HAROMUTEAD.

DMA (Direct Memory Access) — KaHaA NPAMOro AOCTyIa K mamaTH. Mc-
[IOAL3YETCH MHOIMMH YCTPONCTBAMH, B YACTHOCTH JKECTREM ANCKOM, SBYKOBOR
xapToil, BHAeOKapTO#i.

DOS (Disk Operating System) — AMCROBafS OnepamUOHHAAN CHCTEMA, CO3-
AdHHaA KoMmaHuel Microsoft.

Dpi (dots per inch — Touex Ha pfofiM) —— eAMHMIIA H3MepeHUS paspelnao-
wielt cCHOCOBHOCTH AIPH NEYATH NPHHTEPAMUE B HHEIME DEJaTAMIIHMH YCTPOH-
CTBaMH.

Drive — ¢huanueckuil ARCK, 8 TAKIKE AMCROBOA,

Driver-— apaiisep, ocobRriil BUA TporpaMM-ocpeANMKOR, IOMOFaloIHil one-
panuoHBOR CHCTeMe PABOTATE ¢ TEM HAM HEEIM KOHKDETHRIM YCTPORCTBOM.

DVD (Digital Video Disk) — yHHBRepCarRHHEH KOMIAKT-AMCK €MEOCTEIO
A0 4,7 TGaifT (CAHROCTOPOHHMI OpAHOCACHHENR) M A0 17 TBaltT (ARyXCTOpORHMA
ABYXCAOMMEIL).

DRAM (Dynamic Random Access Memory) — ARHAMHIECKAA OUEPATHBHAS
naMaTh, CTPOHTCA Ha MHKPOCXeMaX, TpeGYIOLHNX BC H3(exXaHne DOTEPh pery-
ASIPHOH pereHepanHy, T. 8. NepHoAHIecKoro oOHOBACHHA HH(POPMATHA,

DSP (Digital Signal Processor) — nugpoBoii CHrHAABHEIA Dpotieccop, ycTa-
HABAHBAETCA HA 3BYKOBHX H BHAEOIAATAX pacmMpeHns, Geper Ha ceba GyAKR-
MK nugpopoit 06paboTKH 3BYKA HAH N300DAXKeHH A, YMEHBIIAA 3arpy3Ky neH-
TPAABHOTO OpOLeccopa.

EGA (Enhanced Graphic Adapter) — uperroii rpadiaecKil BUACOAAAITTED
€ MaKCHMAABHHM paspemenueM 640 x 480 muKceAoB.
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EPP (Enhanced Parallel Port) — yaydineHHEGE MaparsA€ABHEN MOPT, KOTO-
PRI MORET MCAOABIOBATHCE KAK OAHO- HAM ABVHANDPABACHHEIN,

EPROM (Erasable Programmable Read Only Memory) — nporpaMmupye-
Masg MERPOCYeMa HaMATH.

EISA (Extended Industry Standard Architecture) — apxmurerTypa pacimin-
PEHHOTO NPOMBITASHHOTO CTAaHAADPTaA IINHE ISA,

FAT (Files Allocation Table) — ¢atfiropas cucreMa, cnocob YHOPSAOIEHNA U
xpareHus PAHAOER M IANOK Ha XeCTKOM AHCKe,

Fax modem — ¢axc-mopeM. BHemnee MAH BHYTpeHHee nepHepniinoe
YCTPOHCTED TeAeDARCHOA H MOASMHOMH CEA3H.

FDD (Floppy Disk Drive] — hAommi-ANCKOBOA, ANCKOBOA, THOKHX AMCKOB.

Flash EPROM — 3HEePrOHe3aENCHMAA [AMATE, NePENPOTPaMMAPYEMOS I0-
CTOAIHHOE 3aIIOMHHaIOLIee YCTPOoCTBO, CnocobHOE AAMTEABLHOE BPEMS XPaHUTE
3aOMCAHAY10 HHPOPMATIHIO,

Hardware — TepMuH, ofo3aHaualomuit annapaTHoe obecneueHHe, T. €. ¢Xe-
A€30» KOMIOBIOTEPHOR cucTeMbl. OGLMAC NPUMEAACTCH B CBA3KE C TEPMHHOM
software.

HDD (Hard Disk Drive) — XeCTRMH AMCE, BUHYECTED, YCTPOHCTBO AAHL IO~
CTOAHHOTO XpaHeHHA MHQOpauuH, He HCUe3AIOIeH MOCAe OTKAIOUEHHA KOM-
OBIOTEPA, Ha JXECTKOM AMCKEe C MATHUTHRIM CAOEM.

IDE (Imbedded Drive Electronics} — Haspaine uurTepdefica HakonuTeAeH
{mecrxux Aucro CD-ROM) 1 HEROTOPEIX BHEUIHIX YCTPOMCTB AAS BBOAA MO~
TOKA AAHHEIX (HANTPHMED, CKaHepoB).

Ink jet -— crpyiinnit (mpHHATED).

Interface — unTepdeiic, DOCPEAHNE, CTAHAAPTHIHPOBAHHAA CACTEMA CHIT-
HAAQB M cnoce6 DpeacTapAeHMA MHPOPMAIHY, TpeAHAIHAYEHHEI AAa ofMe-
HA BHpopMAnue MeKAY YCTPOHCTEAMH, BXOAAIMMH B COCTAB KOMOBIOTEP], a
TAKIKE MEXKAY KOMIOLIOTEPOM H HOABIOBATEAEM.

IRQ {Interrupt Request) — npepriBaAne, COSOWAABHHHA FAaHAA CBA3M AAS
HePeaayH CHIHAACB MEXKAY NOAKAIOUEHHRIM K KOMIEOTEPY YCTPOHCTROM.

ISA (Industrial Standard Architecture] — apxwrekTypa NpPOMEIIASHHOTO
crasaapra. HanmesnoBanHe CTaHMAAPTA CHCTeMHOM NMHEL, KOTOpas IIHPOKO
NPUMEHACTCA B IEPCOHAARHEX KOMITBIOTEPAX Pa3HHX OKOASHHN.

LAN (Local Area Network) — AOKaABHAA BRIMHCAHTEALHAR CeTh, ABC,

Laptop — «HaKOAEHHEI* NOPTAaTHBHHN KOMIIBIOTEP.

LCD (Licquil Crystal Display) — *XHAKOKPHCTAAAHYSCKHHA AMCIACH,

Local bus — AoKaALHas DIMHA.

LPT-port (Line Printer Port) — «mapasreansnit moprs. PazreM Ha sapHeft
NMaHEeAHM KOPIyca KOMIBIOTEPA, NPEAHA3HAYeHHEI AAA TOAKAIOYEHHS NPHHATe-
pA. CKaHepa, BHEIUIHETO AMCKOBOAA COABINON eMKOCTH.

MIDI — ¢dropMaT CHHTEIHPOBAHHOTO SBYKA, IpeAYCMAaTpRBaloLHit nepe-
Aady Ba BOCOPON3BOAANLLICE YCTDORCTBO (3BYKOBYIO KapTy) He TOUHOTO tiud-
poBoro ofpa3a 3BYKA, 4 CHCTEMEI KOMABHA H& BOCNPOHIBEASHHE 3BYKA 3a-
AGHHOF YaCTOTHI M AAHTEALHOCTH 3aAAHHEIM HHCTPYMEHTOM, 8 TAKXKE TePMHH
MID]1 ynorpe6aseTcd B OTHOIIEHHH CIENHAAHIHPDOBAHHKX YCTDONMCTE, TIPeA-
HaIHAYEHHEIX A coapaHnd MIDI-Myarkn — MIDI-kaasuatypa, MIDI-nopr
MT.A

343



Modem — MoAEM, YCTPOHCTBO AN CBA3H MEFAY KOMIBIOTEDAMH B 3BYKO-
BOM KaHaAe NIO Tere(hOHHEIM AHAAM,

Motherboard (Mainboard) — MaTepHACKAA DAATA, OCHOBHAS ILAATA NIepCO-
HAABHOTO KOMITLIOTEPA, K KOTOPOH NOAKAIORZAIOTCA BCe OCTAABHELE YCTpoiicTBa.

Mouse — MAHMITYATTOP «MRIIL», OCHOBHOE CPEACTRO YIpABACHIS Windows.

MPEG (Motion Picture Experts Group) — rpynma CTaHA@PTOB CRaTHA
AYAMO- ¥ BUACOAAHHEIX, TIO3BOASIONIAA B PAAE CAYIASB YMEHEIIHTE HX obeM B
AecaTkH pa3. Hcnoaszyerca B VideoCD n DVD.

Multimedia — KOMIACKC AMNAPATHNX CPEACTE, MMO3BOAMIONMX KOMIIBLIOTE-
Py paGoTaTE He TOABKO C TEKCTOBOM, Ho M rpatduveckoil, apyxonoli i BHAeOUH-
dopmanuent,

MS-DOS — nanMeHOBaHHE OePa{HOHHON CHCTEMKL.

Notebook — MOPTATHEHHIR KOMOLIOTED THIA OAOKHAT?, PA3MEPH] KOTOPO-
ro He IPEBLIMIAIOT AMCT GyMarn hopMata Ad, a Macca — MeHee 3 KL

OCR. (Optical Character Recognition) — cmcreMa asTOMarmieckoro pac-
MO3HABAHMA TEKCT4, BBEAGHHOIO B KOMIILIOTED Yepes CKaHep R Buae rpadmge-
cKroro naolpaxerus.

Palmtop — xapmMannEnt nepcoHassHul KoMosoTep, KITK.

Parallel! port — nmapasseAsHB IOpPT CBA3H, uMelommi B DOS ycAoBHEIE
umena LPT1 {cunoumm PRN) 1 LPT2,

Phig & Play — «BRAITHE H paboTaliy — CTAHARPT KOMIOLIOTEPHBIX IIAQT, MPH
KOTOPOM HACTROMNKA MAATRI MPOMIBOAMTCA ABTOMATIHMECKH CAMHM KOMITEIOTEPOM,

PS/2 — onepanuoHHaA cHcTeMa, pa3pafaTuBeaeMas pupmoii IBM. Boaee
CAOXKHA H CoBepreHHa, eM MS-DOS, Ocnamena rpadiaeckum RETepdeiicoM
TIOAB3OBATEAN, AHAAOTHYHEIM Windows.

PCl (Personal Component Interconnect) — NnepcneKTHBHAA AOKaALHAS
IIHHA, peAAOKeHHad gupMoii Intel.

PCMCIA (Personal Computer Memory Card Intemational Association) —
CTAHAAPT TIOAKAIOYEHHSA KapT PACINPeHHA B NOPTATHBHEX KOMNLIOTEpAX THNA
«OAOKHOTY, NPEAACIKEHHENN MEXAYHRAPOAHONA acconHalMeli, CO3AAHHOM TAKH-
MH KPYTHEME pupMaMi, Kak [BM, AT&T, Intel, NCR u Toshiba,

RAM (Random Access Memory) — OnepaTHBHOE 3aNOMAHAIONIEe YCTpOoii-
cTBO, O3Y, OICPATHBHAA NMAMATL KOMNEIOTEpa. COBOKYNIHOCT: MHEKpOCXeM,
CnoCcOGHHX HAaKANAMBATE M BpEMeHHO XPaHUTE HHGODMAIIHI.

Resolution (pajpetmenne} — mapaMeTp Kavecrsa naolpaxenuud. Hamepaer-
€A B TOYKAX 10 FTOPH30HTAAH ¥ BEPTHKAAH; HAH B TOYKaX Ha AloltM (dpi). Hanpii-
Mep — 800 x 600 ToUeK,

ROM {Read Only Memory) -—— TOABKO YMTAEMAA TAMATE, [13Y, mocToAHEHOE
3ANOMMHAIOMEeE YCTPOHCTRO, OAHA MAH HECEOABREO MHEPOCXEM, NOCTOAHHO
XPaHAIHY ONPEACALHHYIO HH(OPMANHIO.

SCSI {Small Computer System Interface) — unTeppefic AAT MAANX BEIMHC-
AMTEABHLX cHCTeM, Konrpoasep, IpeaHasHAYEHHEN AAA IOAKAIOUEHNH IIePH-
{pepHITHLX YCTPOHACTB.

SDRAM (Synchronous DRAM) — cTaHASPTHEINA THII MEKPOCXEM ONepaTHB-
HON NaMATH, MPHMEHASMOH B COBPEMEHHBIX KOMITBIOTEDAX.

Server — rAABHEN, YIPABASIOIINIL KOMITEIOTED B ACKAAEHO# ceTH. B Internet —
TOCTOAHHO NOAKAIOTSHHHI B CETH KOMIILIOTEPD.
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Slot — caoT, meaeBOM paTreM Ha MATEPHHCKON IAATE, IPEAHAIHAYEHHR
AAA TTOAKAIOMEHHMA AOTTOAHHTEABHEIX IIAAT — BHASOKAPTHL, 3BYKOBOH ILAATH, MO-
AEMaMT.A,

Software — TepMHH, 0003HAYANIMIKNA nDporpaMmace ofecmedeHHe H BCe
OCTAABHEIE JACTH KOMIBIOTEDHOM CHCTEME, He apAsiommeca hardware, T.e.
«FReABIOM®,

SoHo (Small office/Home oflice) — Maasrit oprc/aoMaumuit ogpuc — Ho-
BEIH, GHCTPO PacTyLIHi PHHOK COBPEMEHHOH BHYHCAHTEALHOH TeXHHKH.

SoundBlaster -—— cayHABAACTED, SEYKORAS IAGTA AAA MYAETHMEAHA,

Streamer — CTpHUMep, HAKONHTEAL Hd MATHMTHOH AGHTE, HCIOABIVIOIMEA
CNenHaABHEIe KACCETH (KaPTPHAMKH).

SVGA (SuperVGA — Super Video Graphics Ammay) — cymepenaeorpags-
YecKad MaTpHia. (DoOpMaT HBETHOrC BHACOBAANTEpA BHICOKOTO paipellteHHs
800 x 600 Touex ipn 256 npeTax uax 1 024 x768 Togex npu 16 neeTax.

TFT (Thin Film Transistor) — TOHEOIASHOYHHIT TPAH3ACTOPHEI AKTHBHO-
MAaTpPHYHEIL ANCIIACH,

TWAIN (Technology Without Any Interesting Name) — nporpaMMHeif HE-
Tepeiic AAA NOAKAIOUEHHSA PAAA BHEIIHHX YCTPOHCTB BBOAA {B YACTHOCTH, CKa-
HepoR).

UNIX — waace coBMeCTHMEX MEFAY coG0l npofeccHOBAARHEX ONepPanH-
OHHEX CHCTEM, IDEARAIHATEHHEX AAA paGOTH B ceTeBoM cpeae, B T4CTHOCTH,
AN TOAAEDKH cepBepoB Internet.

Upgrade — MoaAepEH3aIHA KOMIEXTEPHON CACTEMH.

UPS (Uninterruptable Power Supply) — HenpeprBHuN (GecniepetoiHund)
‘HCTOYHHK THTAHHS.

USB — CTRHAAPT LIMHH, A TAKKe YAHEEPCAABHEH pasheM HA TIAHEAH
KOMOBITEPA, NPCAHASHAYCHHHI AAM NMOAKAIOUGHHA LEAOTO DPAAA BHeINHWY
YCTPONCTE — OPHHTEPOB, CRAHEPOE, MOHHTODOE, KAABHATYDH, MEIIHA H T.A.
TMoaaep>xra USB nMeeTcsd DpakTHISCKH BO BC@X COBPEMeHHEIX ITAARTAX.

VGA {Video Graphics Array) — BapeorpagidecKan MaTphna. LIeeTHOI BH-
AROAAANITEP BEICOROTO pa3pelleHHs, BIepBHe pa3paboTaHHEl A4 YCTAHOBRH
Ha KoMnuoTepH IBM PS/2, Pazpemenne 640 x 480 Touer npe 1€ npeTtax HAH
320 x 200 Tower npH 256 gperax.

VESA (Video Electronics Standards Association) — Accounanns craHaap-
TOB 3AKTPOHHEIX H306pasReHHil, TPeALORUBIIAT ACKAARHYIC WKHY VL-Bus,

Virtual reality — BRpTYaAEHas peaAbHOCTE, CHHTE3HPOBAHHOE KOMIILIOTEPOM
«RUBOe» H306DayReHHe H 3BYK, OPAaBAOMOACGHO CUMYAMPYIOIIHS HeCYIeCT-
BYICIYIO PeaAbHOCTE. OAHA M3 BIEYATASIOMHX BOSMOKHOCTEM MyABTHMEANA.

Windows — OporpaMMHOE CDEACTBO, CaMad ITOMYAIpHasi B HACTOMIee Bphe-
M# rpadudecKasn Cpeaa MoAL3OBAaTeAs, paspaboranHas pnpmoit Microsoft.



CMNCOK NNTEPATYPhLI

IpeBeniox E. H. TexupruecKre cpepctsa HHGopMaTusanus / E.H. [peGeHiok,
H. A.Tpe6enior. — M.: U3paTeAnCRHIA [EHTp «AkaaemHny, 2008. — 272 c.

Kupierxo A.A. BHUMCAWTEABHHE CHCTEME], CETH H TRASKOMMYHHKALMH /
A A Kupuuenro, A.I1.[Tarnbparos, A.I1. I'yatmo. — M.: « MHOPA-M» , Haaa-
TeALCKEI A0M «DHHAHCK M CTATHCTHKA», 2008. — 736 C.

Koaechunenko O.B. AnmapariHe cpeactsa PC / O.B.KoaecEauenko,
H. B. IHummrun. — CI06.: BHV, 2004, — 1152 ¢,

Aeonmees B.f]. Hoselillaa SHOWKAOIGAHH HEePCOHAABHOIO KOMILIOTEpa
2009 / B.T1. Aeonries. -—— M.: OAMA-TIPECC, 2008. — 960 c.

Marxaaoy A. CeKperH OeCnpOBOAHEIX TEXHOAOTHH / A Makkaaoy; mep, ¢
anra AL A, Cavnarnsa. — M.: HT Tpece, 2005. — 408 ¢.

Maxcumos H. B. TexHHYecKHe CpepcTEa MHGopMaTAzanuu / H. B. Makch-
moB, T. A, [Maprrka, Y. H. [Monos, — M.; QOPYM:; HHDPA-M, 2008. — 575 ¢.

Mapmexa T.A, Nepudepuiintie yCTpolicTBa BEMHCAHTEALHON TeXHHEH /
T.A.Napruxa, M. H.T1lonos. — M.: @OPYM: HHOPA-M, 2007. — 432 ¢.

Coaomerayx B.I'. XKeaeao INK 2008 / B.T. Coromenuyk, I1. B. CoroMeRIyK. —
CI16.: BHV, 2008, — 480 c.

Flash-naMaTs 1 ApYTHe COBpeMeHHEEe HOCHTeA HH(popMalwH. -— M.: Topa-
yasn AuHux TeareroM, 2005, — 80 ¢.

HurepHeT-aapeca:

http://www, wikipedia. org

http:/ /www.spline. ru/

http://www. ixbt, com/

http://www. thg.ru/



OrMABNERWE

TIpeAYCADBHE. ...ccvrerssrmsssrmssmssmnsssanesiane

Thana 1. Ofmas XapaXTepHCTHKA H KAACCHPHEKARNY TEXHHIECKHX
CPEACTB HHOPMATHIANHN,

1.1. TexHHuecKMe CPEACTRA l-mtpopma'maamm — annapa'mnﬁ Gasuc

HH(POPMAIHOHHEX TEXHOAOTHE ...

1.2, Koanuecrno uHbopMayn. E.mmmu nanepemm KOAHYECTBa

PHpOPMALTHH

1.3. Cnocobul npepcTaRACHUA nn@opuamm m BBOAA B SBM .............
1.4, KraccHpHXaUHA TEXHAYECKHX CPEACTE FHPOPMATHIAIHN ..oiirinne

Ihrana 2. TexunvyecKkHe XapaKTePHCTHRH COBpeMEHHLIX KOMOLIOTEPOB..

2.1, BaxHelimHe STANkL MCTOPHH BEYHCAHTEARHON TEXHUKH......cocivininninians

2.2, YcrpoiicTro ¥ IpHHOHDI AciictBua DBM

2.3, Khaccuduxauua 3BM........

2.4, MATEPHHCKME TAATHE ....courieimssimsssisssesaessessssessasse e sasssnsasanssssis pasaresss sas
2.5. Crpyrrypa ¥ cTasaapThl MHH [TK ... aroniman o

2.5.1. OCHOBHEIE XAPAKTEPHCTHKY HIHHE
2.5.2. Cravaapma niEH K.,

2.5.3. TTocaeppBaTEARHRIR H napmmrmﬁ MOPTH

2.6, lNMpogeccopw....

26.1. Temmomn nponamma H OCHOBHEe xapam'epncrnm .....
2.6.2. OcoBeHHOCTY NPONECCOPOB PASAKIHEIX IOKOACHHH . ovirniin

2.6.3. MHorogaepHie DPOIecCopH ..

2.7. OnepaTHBHAs DAMATh..
27.1. Xapaxmpnc-rm nuxpocxeu naMATn

2.7.2. PactipoCcTpaHeHHEe THITH TaMATH

I[rasa 3. Haxonurean mRG)OpMalH.

3.1, OcHOBHHE CBEASHHA

3.2. HaxkonHTeAl Ha rHOKHX AMCKaxX
3.3, HaronKTeAR HA eCTRMX MarHHTHEX AMCKAxX

3.3.1. KoHCTpYKIIHS K DPHHIIHD AcicTBIHA

3.3.2, OCHOBHEI2 XapaKTePHCTHRH
3.3.3. MnTepdeiich ReCcTKIX AUCKOB

3.4, HaxomeTeAr Ha KOMIAXT-AHCKAX

3.4.1. CD-ROM HOCHTEAH ¥ OPHBOAK ..crvrreras

347



3.4.2. Haxonwurean c CAHOKpaTHO#H 3amceio CD-WORM/CD-R

H MHOPOKPATHOH 3amncEs0 HHGOPMAAH CD-RW....covvcmivarioaniens 88
3.4.3. Haxonmurean DVD 90
3.4.4. CraHAapTH onTnueckux auckos HD DVD H Blu-Ray ....................... 96
3.5. [TepcneKTHRHEIC TEXHOACTHH ONITHYECKMX HOCHTeAeH HndopMaluu.... 99
3.5.1. Toaorpaduiecrkae ANICKH . 99
3.5.2. TpexMepHast PAYOPECIIEHTHAT TEXHOAOTHSM ...cevuvrrresrassarrasrasrassssrasse 102
3.6, HaronwmeAn Ha MarHHTOONTHIECKHX AHCKAX 104
3.7. HaronureAan Ha MATHHTHOMN AeHTe. 107
3.8, BHemHMe yCTpPOKHCTEA XpaHeHHA HHGOPMAHH 112
3.8.1. TexHororHA 1S-120........ .- 112
3.8.2. HaronATeAR Ha CMEHHREIX JRKeCTEMX ANCKAX. v 113
3.8.3. Flash-naMaTh.... v 114
Taasa 4. Yorpoitcrsa orofpaxenng HHQpOPMALHHA 119
4.1. MOHATOPH.......... 119
4.1.1. MoHETOPH Ha ocHoBe JAT. v 119
4.1.2, MyArTHMEAMWHEIE MOHATOPH . ... e 127
4.1.3, [TaroCKonaHEABHEIE MOHHTOPH ...t .. 128
4.1.3.1, JKHAROKPHCTAAAHMIECKHE MOHHTOPH] ....cccoimsriinssimsansnniaa 128
4.1.3.2. TThaaMeHHEIE MOHUTOPHE ... 135
4.1.33. 3aewrpomouuﬂememue Momrropm ............................. 138
4.1.3.4. MOHHTOPH SAKTPOCTATHICCKOM IMHUCCHH .....covevevvismiianss 139
4.1.3.5. OpraHUYeckHe CBETOAHOAHEIE MOHETOPERL .....cvnimessissesses 140
4.1.4. CeHOCOPHEIE MOHMTOPEL....cvvvvveesnsrncsasen
4.1.5. Bufiop moHaTOpA ........... et L AR TR A s
4.2. TIpoeKIMOBHEE AMTAPATEL . «urvsrssrisereesnsissonss
4.2.1. Opepxea-npoeKToPH M AKK-TaHEAH. ... iiscniinisi e e

4,22, MyAETEMEAMEHELS TPOSKTOPH ...
4.2.3. Bufop NpoeKIEORHOTO armapa'ra
4.3. YcrpoiicTBa GopMHEPOBAHAT OFBEMHEX uaoﬁpaxeuui
4.3.1. Ulnenmnnpryanbnoﬁpemocm(\fkmem] ........
4.3.2. 3D-ouxm.
4.3.3. 3D-MOHHTOPH
4.3.4. 3D-npoeKTOpH ...
4.4. Buaecapanreprr
4.4.1. Pexxymm paboTa Bmeoamm'epa
4,42, 2D- 1 3D-aKCeASPATOPHL........
4.4.3. YcTpolicTBO M XAPAKTEPHCTHRH BHAEOAAAITEPA ....corvrrssssesrrerrsenss
4.5, Cpeacrsa o6paGoTRH BHABOCHTHAAA

Taasa 3. Cacremst o6paGoTn i BocTIpon3BeAenAa ayARoNAGoODManuH ..... 181

5.1. 3syxonan cacrema J1K s e 181
5.2. MopyAs 3anTCH B BOCIIDOM3BEARHHA v 183
5.3. Moayas cuHTe3aTOpA...... 187
5.4, Moayas HETEpdEiicoB Lo b bsebare bbb bbb 189

348



5.5. MopyAR MBKIIEpA... 190

5.6. Ilncppopan 3By1conaa CHCTeMa 191
5.7. Texnoaoras 3D-aeyxa... . 194
5.8. AKYCTHIECKAA CHCTEMA....coconsmssssssasenions 196
Taana 6. YerpolicTBa NOATOTOBKH H BROAA HINPOPMANHE. 20
6.1. KAaBHATYPA ...ovvvnierireiunneas o 201
6.2. OnTHRO-MeXAHHYECKHE ummympu 205
6.2 1. MEIIE... . ccrinninsnnsnsssiormmmassmanssssesans 205
6.2.2. TpaxGoa 208
6.2.3. AKOBCTHE .covoreriorsnsessssormisriiseemunsesseriins SR 209
6.3. Ckanepu 210
6.3.1. Tlpusym AeficTBHA B mccacpuxau;un CRAHEPOB ...ocovvssissanrissassess 21O
6.3.2. PoTOAATUMKH, NPHUMEHAEMEIE B CRAHEPAK. 11ervererrernermmiosoasmasmasnernars 211
6.3.3. THnEI cKkaRepoB .. 214
6.3.4. MexaHH3M OBETONePEAAUH B CRAECPHEX 1o vrerssssrirnse rarssrsnstssasssners 280
6.3.5. ID-CRAHEDBL....vcivisriirssisnsimasessissisasssses st saibnsssssstasossonssnse srasestissansassessans 222
6.3.6. AnnapaTHHIN ¥ TPOrpaMMHEEH HHTEPPLACH CRAHEPOB ..ovvvvrereire 223
6.3.7. XapaKTepHCTHIM CKaHepOoB. rereesesseesnesressenrens 220
6.4. Ladposre xamepu RPUOUTOUTPPRPRSRR /¢
6.5. Web-kamepH ... . rerennennens 233
6.6. Arruraiizeps u anem‘pomme MAGHILIeTH .. ereerenns 237
6.7. CeHCOPHEE YCTPOMCTBA BBOAR ......cocvuncrsesraessssessssesmonssrsesrasesssssssssesssseasrars 240
Thana 7. [Teuaraompe YCTPOBRCTBA. .......oovviirirennes 244
7.1. lTpanTEpH .00 000 244
7.1.1. TIpHHTepPH YAAPHOTO THII& 244
7.1.2. CrpyitEble OpHHTEPH .. 245
7.1.3. QoTo2AeKTPOHHEE NPHHTEPE 249
7.1.4. TepMuuecKae NpHATEPE 254
7.1.5. PekoMeHAAIME 0O BHGOPY upmepa 258
7.2, TIAOTTEpH 259
7.3. TpexMepENe NPHHTEPH 265
7.3.1. HazHavyeHHne H 0010He IPHHIHDH TPXMEPHOM D8YATH ...ccovseaseas 265
7.3.2. KaaccudHKADHUA M3TEPHAAOB TPEXMEPHOM IIETIATH ... rervirraresssaers 266
7.3.3. OCHOBHEIe TeXHOAOTMH B [IPHHTEPH AAR TPEXMEDHOMH
MEYaATH ... 267
[raza 8. TexuaweckHe CPEACTEA TEABKOMMYHHEKANHOHHEIX CACTEM ............ 273
8.1. CTPYKTYPa H OCHOBHEIC XAPAKTEPHCTHEA ..... 273
8.2, AORAABHHE CETH M CeTEeBhle AlNIAPATHHE CPEACTBA.... v crimmsrinserssssasssnes 280
8.3. CucreMn MOSMABHOH cOTOBOH CBA3M 288
8.4. Texnoaornu GecnpoBoaHoi cBask Bluetooth u Wi-Fi ............................ 294
8.3. COyTHHKOBLIE CHCTeMEL CBAIH 300
8.6. QakcHMHALHAA CBAZE ......... Craresesresesaesee e reneraen 305
8.7. O6MeH HrgoOpManHel depes MoaeM veereerenense JOF




%rpoﬁmmpaﬁomcm@opumeﬁnammux

EEOCHTRASX .....pupumeonnsengossssss ses baspasssngassas pagass oo sEessasbssssis sos pos bas b4 B0REEITISRESHS 33
9,1, KOMMPOBAABHAN TEXHMEA ..vvvirs 313
9.1.1. DaexTporpadHiecxoe KOMHPORAHNE 314
9.1.2. Tepmorpathuaecroe KONHPOBAEHE 324
9.1.3. Auanrorpatduueckoe KONIUPoBaHHe rearenesssaessenesmraratarans 325
9,1 .4, ©oTorpadE9eckoe KONHPOBAHAS R 325
9.1.5. JaexTpoHorpadunieckoe KOIHPOBAHHE reerrainnes 323
9,1.6. TpadapeTHan ¥ SAEKTPOHOTPAAPETHAR IETATE .ovconvorsssarsssssarsens 326
9,2. YHHYTOKHTEAH AOKYMEHTOB — IIPEAACPE . e 330
[rasa 10, Opraumapgas palouax MecT B 05CAYRHBaAHNR TEXHAYECKAX

CcpeacTs HEQOPMATAIANAK veeerees 333

10.1, QOprasmaanua TpodecCHOHAARHO-OPHERTEPOBAHHEX FOMILACKCOB
TEeXHHIECKHX CPEACTE HH{POPMATHRAITHH e 333
10.2, OGCAYKHMBAHNE TEXHHILCKHX CPEACTE HHODOPMATHIAHHE ...ovvvsavrmrsions 338
TAOCCAPHM... .uvcviririmssassaiassisinan e s N

CIMCOK AMTEPATYPHL... .oreversnssrivenes varenns 346




YaeOnoe usganue

Tpebenwx Erena MBanosHa,
Tpetberwx Haxnra ArexcamApoBAY

TexEEYECKHE CREACTEA BHGBGOPMATHIAINY

VYuebumx

Peparrop T. IT. Manyxuna
Texuvwecrkuit pepaxrop O. H. Kpailiosa
KoMnuIOTepHAA BePCTRA: B, A, KphRKo
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