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OVUOAKTUYECKU MNAH

BBeneHue B kKOMMnbOTEPHYIO rpaduky. KomnbioTepHasa rpaduka. Obna-
CTU NpuUMeHeHund. Pazsutmne komnbloTepHon rpadukm. Obuwasa cTpykTypa
annapartHbix cpeacTB. ObLwasa CTpykTypa NporpaMMHbIX CPEeACTB.

AnnapatHble cpeacTBa Buageocuctem OBM. lMpuHUMnbl oencTBua BU-
neocuctem 3BM. Ouncnnen. Buoeoapantepbl. Buoeonamartb. ApxutekTypa
cTaHOapTHOM rpadudeckon kapTbl SVGA.

BasoBblie nporpamMmmMHblie Moaynu Buaeocuctem OBM. Coctas 6a30BO-
ro MO eupgeocuctem. Mpouenypbl BUAeoBIOS. BIOS n ynpaeBneHne akpa-
HOM. [panBepbl.

OcHOBHble pexuMbl BUaeocuctem IBM. Pexuvmbl paboTbl BUOAEOCUC-
TeM. TekcToBble pexumbl. OpraHn3auns OUCMIENHbIX CTpaHul,. Yrnpaene-
Hue KypcopoM. Buaeobydep. Lpndtbl. CuMmBONbHbIE HabopbI. paduryec-
Kue pexumbl. [NuKcenbl U nx aTpubyThl.

CoBpemeHHbIi MyMaHUTapHbIii YHuBepcuTeT

4



JINTEPATYPA

OcHoBHaq

*1. N'puropbes B.J1. Bugeocuctemsl MK pupmbl IBM. M., 1993.
*2. CemukoB A.A. u ap. Bupeocuctewmsl MK IBM PC. Bonrorpag, 1999.

AJdononHuTtenbHada

3. WwuknH E.B., BopeckoB A. B. KomnbioTepHas rpadpuka. M., 1995,

4. Abpaw M. MNMporpammupoBanue rpadukun. Knes, 1995.

*5. bponoe A.B., ®ponoe I.B. NMporpammMmmnpoBaHne BuaeoananTepos.
M., 1995.

MpumeyaHne. 3HakoM (*) OTMEYEHbI paboTbl, HA OCHOBE KOTOPbIX COCTABNIEH TEMATUYECKMIA 0630p.

CoBpeMeHHbIVi l'ymaHuTapHblii YHUBepcuTeT

5



NEPEYEHb YMEHUN

3‘2 Ymenus AJTOPUTMBI

1 | Ucnons3oBanue 1. OnpenenuTs C MOMOIIBIO NPWIOKEHUS 1
¢ynkummn BIOS HoMmep ynakuu BIOS, xotopas npokpyd u-
MIPOKPYTKH OKHA BACT OKHO BBEPX Ha HECKOJILKO CTPOK.
BBEpX Ha 3a/1aH- 2. OnpenenuTth, Kakue 3HAYCHHUST JOJKHBI C O-
HOE YHCJIO CTPOK, JiepaTh PETHCTpPhI IpoLieccopa P BHI30BE
C 3ar0JTHEHNEM JTAHHOW (DYHKIIUH.
o0actu mpo- 3. OpranmoBars BeI30B QpyHkuuu BIOS mp e-
KpPYTKH 33JJaHHBIM peiBanus int 10h.

LIBETOM.

2 | OrobOpaxkenue Ha 1. Onpenenuth cMenieHre OaiTa BUIEONaMsTH
3KpaHe 3aJJaHHOU1 OTHOCHTEIILHO HYJIEBOM NUCIICHHOM CTp a-
CHUMBOJIBHOM HULBI, KOTOPBIA KOXUPYET IEPBBIIA CUMBOJI
CTPOKH C TTIOMO- CTpPOKH.

IO TIPSMOTO 2. O0pa3oBarh (hM3UYECCKHIA aJpeC B BUE
BBIBOJIa KOJOB CEI'MEHT:CMEILEHUE, rue B kauecTBe
CHUMBOJIOB C 3a- CEI'MEHTA B34TH anpec cerMenTa BUJIE O-
JaHHBIMH TP U- [aMsTH B TEKCTOBOM BHJIEOPEXKUME, @ B K a-
OyTamu B BUIEO- gectBe CMEILIEHUSI — 3nauenune cmernie-
aMsATh (BBIBOJ] Hus OaiiTa.
TEKCTa Ha KpaHe 3. Onpenenuts 3HaYeHue Oaiita aTpuOyTOB
HayaTh CO CTPOKH JUISl K&KJIOTO CUMBOJIA CTPOKH.
y cToalma x) 4. OpraHu30BaTh LUK 3aIICU CTPOKH
B TEKCTOBKIN BHae0Oydep 1o anpecy
CEI'MEHT: CMEHIEHUE.
3 | Paccuurats Munu-| 1. Onpezaenntsb, Kakoi 00beM BUIECONAMITH

MaJbHEIN 00BeM
BUJICONAMSITH
agantepa VGA,
O3B OJIAFO LU
BBIBOJIUTH U300pa-
JKCHHE B 33J]aHHOM
rpadguaecKoM
peXHMeE.

w N

(B 6uTax) KOAUPYET OJUH MHKCEN n300p a-
JKEHUSI.

. IlepeBectu momyyeHHOE 3HAYCHUE B 0a HUTHI.
. IlepeMHOXUTh YHCIO MHUKCEIOB, BHIBOJ -

MBIX Ha JKpaH, Ha 00beM BUJICONIAMSTH B
OaiiTax, NPUXOIAIIMNACS Ha OJTMH TTHKCEJL.

. Pazienute nosryyeHHoe npou3BeieHue Ha

1024 6aiiT 1 3aTeM 3Ty BEIUUYHHY YBEI H-
YHUTH JIO 3HAYCHUSI, KPATHOTO CT CIICHU 2.

CoBpemeHHbIi MyMaHUTapHbIii YHuBepcuTeT

6




TEMATUYECKUA OG30P*

1. BBEAEHUE B KOMMNbIOTEPHYIO FrPADUKY

1.1. KomnbioTepHas rpacduka.
OOnacT NnpuMeHeHUst KOMNbIOTEPHOMN rpadurkn

KomnbloTepHasa nnu mawnHHas rpadurka — aTo 06nacte MHOOPMATUKM,
npeaMeToM U3y4eHUs KOTOPOW SIBASIETCHA CO34aHue U BOCNpou3BeaeHune
n3obpaxeHus ¢ nomowpio IBM. KomnbioTepHas rpadpuka BKIOYAET B
cebs BCIO COBOKYMHOCTb METOA0B U NPUEMOB OJi9 nNpeobpa3oBaHus C No-
Mowpio ABM pgaHHbIX B rpaduyeckoe npencraBrieHne unu rpaduyeckoro
npeacTaBfieHns B OaHHbIE.

Jdnana3oH npyMeHeHUs KOMMbIOTEPHON rpadukm BeCbMa LIUPOK: OT
4Ype3Bbl4aANHO NOMNYSPHbLIX B HACTOSILLLEE BPEMSA BUOEOUTP 40 CUCTEM NPOEK-
TUPOBAHUS C MOMOLLbIO KOMMbIOTEPOB MOCTOB U aBTOMOOunen. NMpueenem
HeKOTOopble 001aCTU XNU3HEOEATENbHOCTM YEN0BeKa, FAe NCMONb3YIOTCS ee
OOCTUXEHUS.

KomnbioTepHasa rpaduka Halna WuUpokoe NpuMeHeHne Kak CpeacTBo
XYO0XECTBEHHOrO0 0POPMIIEHUS, B YAaCTHOCTM 019 CO3A0aHUSA XYO0XECTBEH-
HbIX KNHOPUIIBMOB, TeNlepeksiaMbl, BUAEOKIMMNOB My3blKaslbHbIX UCTMOHUTE-
nen. OTmeTnMm, 4TO BCe NoaoOHOro Tuna rpaduyeckme n3obpaxeHus nony-
YaloT C NMOMOLLBIO MACCUBHOW UMM HEVHTEPAKTUBHOW rpadukm, KoTopasa He
[aeT 3puUTentio BO3MOXHOCTY BMeLLUMBaTbCa B aencteus IBM. OgHako ecnn
NnpenocTaBnUTb MOJSIb30BATENIO YCTPONCTBA AJ1I9 MaHUMyNaunm n3obpaxeHu-
€M, HanpuMep KIaBuaTypy Win Mbilb, KOTOPblE CMOCOOHbLI Nepenasath ymn-
paengwowye curHansl B OBM, To Takaga rpadurka CTaHOBUTCHA MHTEPAKTUB-
HOM.

VIHTepakTnBHasa KOMNbIOTEPHasd rpaduka npeagycmaTpmBaeT ABYCTOPOH-
HUIN 0O6MeH nHdopmaumen mexay IBM n nonb3oBaTtenem. lNocne Toro kak
MoJIy4eH CUrHan OT BXOAHOrO YCTPOWCTBA (KaBmaTypbl, MbllLK, AXKONCTUKA),
OBM cooTBeTCcTBYOLWMM 06pa3omM npeobpasyeT reHepmupyemMmoe nsodbpaxe-
Hue. [Nonb3oBaTesib Xe BOCMPUHUMAET 3TO NMPOCTO Kak MTHOBEHHOE U3Me-
HeHVe HabngaeMon UM KapTUHKK B OTBET Ha MOAaHHbIM curHan. OH Mo-
XET BBECTU LNy NMocfiefoBaTelbHOCTb KOMaHL, Kaxzaasi U3 KOTOPbIX Bbl-
3bIBAET ONpeaeneHHyo peakumio 3BM, cooTBeTCTBYIOLWMM 06pa3oM TpaHc-
dopmMupyoLLyto n3obpaxeHne. LencTtBya Takmm o6pa3oM, Nonb3oBaTesb
Benet ¢ ABM cBoero pona amanor.

* XnpHbIM WPNGTOM BblAENEHbI HOBbIE MOHATUSA, KOTOPbIE HEOOXOAMMO YCBOUTbL. 3HaHWNE
3TUX NOHATUIA ByAET NPOBEPSATLCS NMPU TECTUPOBAHUM.

CoBpeMeHHbIVi l'ymaHuTapHblii YHUBepcuTeT
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Cpean MHoXecTBa NPUMEHEHUM MHTEePaKTUBHOW MaLUMHHOM rpaduku
€CTb N Takue, KOTOPble UMEIOT OTHOLLEHNE K oBecrnedyeHnto 6e30nacHOCTH
Hallen xXn3Hn. Hanpumep, rpadpryeckme CMcTeMbl UCNOAb3YIOTCSA YXE MHO-
ro neT npy NoaroToBKE MUIOTOB rPaxAaHCKUX aBUaNMHUA. 3HAYNTENbHYIO
4acCTb TPEHMPOBOYHOIO BPEMEHM MUIOThI MPOBOASAT HE B BO3AyXE, a Ha 3eMJie
3a nynbTaMu ynpaeBfieHUs aBuaTpeHaxepa. Takor TpeHaxep npencraBnseT
cO0O0I BbIMOJSIHEHHbI B HATypasibHYIO BEMMYMHY MaKeT KabOWHbl NIeTymka co
BCEMU LUTATHbIMKW NpnbopamMm 1 ycTporicTBaMmn. Kpome Toro, B kabmHy BCTpoe-
Hbl 3KpaHbl OMUCIMJIEEB, HA KOTOPbLIX BOCMPOU3BOOSATCS reHepupyemble 3BM
naHpwadTbl MECTHOCTU, HabNOaeMbIE NMMIOTOM B MPOLIECCE B3neTa Un
nocagky camoneTa. AT n300paxkeHnss N3MEHSIOTCS, CO3a4aBas MoJsHy ui-
N03UI0 ABUMXEHNS camoneTa. NprMeHeHne aBuaTpeHaXepoB Npu NOAroToBKe
NUIOTOB UMEET LEeNbli psa NPENMYLLECTB MO CPABHEHWUIO C MPOBEOEHUEM
peanbHbix nonetoB. bnarogaps M obecneymBaeTcs 3KOHOMUS TOMMBA,
YCTPaHAETCa pPUCK KaTacTpodbl, CO34aeTCS BO3MOXHOCTb O3HAKOMJIEHUS
JNIETYMKOB C OCOBEHHOCTAMUM MHOIMMX MECTHbIX U 3apybeXHbIX a3pOornopTOoB.

Ewie 6onee BaxXHYO poSb MHTEPaKTMBHAA MallMHHas rpaduka urpaet B
3N1IEKTPOHHOM NPOMBbILLNEHHOCTU. KONMYECTBO KOMMOHEHTOB B CTaHOAPTHOM
VMHTErpanbHOM MUKPOCXEME Tuna Tex, 4To ucrnonb3ytTca B IBM, cTtonb Be-
NNKO, 4TO pa3paboTymky TpebyeTcss HECKONbKO Heaenb, YTOObl TONbKO Ha-
4epTUTb ee BPYYHYIO. He MeHblle BPEMEHU YXOOUT U HA ee nepevepymnsa-
HWEe, eCNN B CXEMY BHOCSTCS Cepbe3Hble U3MEHEHUS. 3a CYET BHEAPEHUs
MHTEPAKTUBHbIX rpadU4eCckmnx CUCTEM 3aTpaTbl BDEMEHM HA NOJy4YeEHNE Yep-
Texewn cokpaliatoTcs BO MHOro pa3. Kpome Ttoro, ¢ nomouibio 3BM nHxe-
Hep MOXeT OCYLLECTBNATbL NPOBEPKY CMPOEKTUPOBAHHOW CXEMbl M BHOCUTb
HeobXoAMMblE KOPPEKTMBLI, MPUYEM 3TU OMepauym 3aHUMalOT CHMUTaHHbIE
MWHYTbI. BypHbI NPOrpecc MUKPOMPOLECCOPHOW TEXHUKN (M CHUXEHME ee
LEeHbl) BO MHOrOM 0093aH NMPUMEHEHUIO MPU €e CO3A4aHUU OOCTUXEHUN
MHTEPaKTUBHOMN KOMMbIOTEPHOM rpadukn.

Bblno NpuBeaeHoO TONMbLKO ABa NpuUMepa NPOMbILLIIEHHOrO MCMNOIb30Ba-
HUS MHTEPAKTMBHOW KOMMbIOTEPHON Fpaduku, NO3BONSIOLLEN PELLIATb TEXHU-
yeckme 3agadm, peanmsaums KOTOopbiX ApyrMmu cnocobamum noTpeboBana
Obl Ype3mepHo BonbLUMX pacxonoB. OOgHAKO MMEETCS U MHOXECTBO ApYrnx
npobnem, pelwaembix C MOMOLLbID MHTEPaAKTUBHOW rpadukn nnbo donee
3pPekTMBHO, NMBO C MEeHbLIMMK 3aTpaTamMu. Hanpumep, apxmTekTop, uc-
MoNb3ys MHTEPAKTMBHLIN rpaduiecknini TepmMmmHan, nonyvyaet BO3MOXHOCTb
CpaBHMBaTb pas/iMyHble BapnaHTbl MPOEKTa; NPU 3TOM OH MOXET NnpoaHann-
31pPoBaTb MHOXECTBO allbTEPHATUBHbLIX peLleHuin, 4yto 6e3 OBM emy che-
natb 66110 Obl HE Nofd cuny. YYeHbll, 3aHUMaloLWMNCa MoNeKynsapHon duo-
NIOrMen, MOXET BbIBOOUTb Ha 9KpaH M300pakeHss MOeKys U UCCNeaoBaTb
MNX BHYTPEHHIOI CTPYKTYpY. CTponUTENN rOPOAOB U TPAHCMOPTHbLIX MarncTpa-
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new MoryT ucnonb3oBatb IBM ans NocTpoeHus KapT U NnaHoB, CHAOXEH-
HbIX OOMNONHUTENbHOW MHPOPMaLMen, HeoOXoAUMOW NpPY NPOBEAEHUM Nna-
HMPOBOYHbIX PaboT.

Oco60 OTMETMM BaXHYIO POJib KOMMbIOTEPHOW rpadukm B COBPEMEH-
HO MeguumHe. MOXHO Ha3BaTb ABE KPynHble 06nacTy NMPUMEHEHUS Ma-
LUMHHOM rpadunkn B 3apaBOOXPaHEHNN: CPEACTBA AMArHOCTUKN U TeNeMeT-
pus.

Kak n3BeCTHO, OMarHOCTMKe B COBPEMEHHOM MeauuMHE OTBOAUTCS
pewatowasa ponb. OTKpPbITUE PEHTreHOBCKUX Nnyden B 1895 roay chirpano
MONCTUHE PEBOJIOLMOHHYIO POJib B MeanumHe. B mapte 1998 roga otmeva-
m 25-netne KIMHUYEeCKOro NpUMeHeHns KOMMNbIOTEPHO ToMorpadun.

Cpeaon MeToooB COBPEMEHHOW MEeOMUMHCKOW BU3yann3aummn pPeHTre-
HOBCKasi KOMMblOTEPHAA ToMorpadus ABASETCS HA CEroaHSALWHNA OeHb Of-
HUM 13 caMbIX 3PPEKTUBHBIX, C OAHOW CTOPOHbI, 1 TEXHUYECKN CNOXHbLIM 1
OOPOrocTosALWMM — C OPYrOWn.

KomnbioTepHas Tomorpaguss — MeTo[ PEHTreHOoNIorM4eckoro mc-
CNnefoBaHus, 3ak/oyaloLWMncs B KPYroBOM NPOCBEYMBaHUN 0ObeKTa PEHT-
rEHOBCKUM W3JTYHEHMEM U MOCSEOYIOLLEM MOCTPOEHUMN C MOMOLLbBIO ObICT-
poaencTeyoLmx 3BM nocnoHoro nsobpaxeHus odbekra.

KomMnbloTepHble TOMOrpadbl LWMPOKO UCMOMb3YTCS B KapAnonormyec-
KMX, OHKOJIOrMYECKMX, peaHUMaUUOHHbIX 1 PEHTrEHOPaaMONorn4eckmx oT-
OENeHnsax ons OMarHoCTUKU Lienoro psaa 3abofieBaHui: Npu HapyLleHun
MO3rOBOro KpoOBOOOpALLEHUS, MPU UCCNeaoBaHUM Yepena, YepenHo-mMo3-
roBbIX TPABM, NPV NHPAPKTE N KPOBOMINUSHUM B MO3T, 3a00/1EBaHNSX Cepa-
LUa 1 BHYTPEHHUX opraHoB. [AnHamMmmnyeckoe CkaHMpoOBaHME MO3BONSET 00-
nee apPeKTUBHO UCMONbL30BATb METOAbI KOMMNbLIOTEPHON TOMOrpadun npu
OHKOJIOrMYeCcKnx 3aboneBaHusX.

Bce, koMy xoTa Obl pa3 Npuxoannoch NeYNTbLCS y CTOMaTosiora, HaBep-
HKa 3anoMHWAM Mpoueaypy MoJlyYeHUss PEHTIEHOBCKOro CHMMKa O0bHO-
ro 3yba: 3aBepHyTyl0 B OyMaxkKy MieHKy nomMeLlaroT B poT, obny4yatoT 3yd ¢
MOMOLLLbIO PEHTFEHOBCKOro anmnapara 1 3atemM O0ro XayT, rnoka nabopaHT
obpaboTaeT CHUMOK B TEMHON KOMHaTe. CerogHsa B MUpe MieHOYHbIe OeH-
TalbHblE CUCTEMbI CTPEMUTESNIbHO BbITECHSIOTCS KOMIMbIOTEPHbLIMU, NMO3BO-
NAIOLWMMN BECTU UCCef0BaHUs C MOMOLLbIO crneumanbHO BBOAUMOrO B MO-
NIOCTb pTa TBEPAOTENILHOIO AETEKTOPA, 3aMEHSIOLWEro COBOI MIEHKY.

B peaynbTate NprUMEHEHUsI KOMMbIOTEPHBIX CUCTEM B CTOMATOJSIOrNMn
cHmxaeTtcsa B 8-10 pas no3a obnydyeHus paguauyen. Kpome Toro, naumeHTt
MOXeT HabnaaTb M3obpaxeHne Ha 3KpaHe MOHUTOPA, KOHTPOSIMPYS XOZ,
neyveHns.

MocnepHue rogbl ctanu rogamu OypHOro pasBuUTUS HOBOW OTpacin Ha
CTblKe MeOMUMHbI U MHDOPMATUKN: TeneMmeguumHbl. KoHeYHo, npenmyLle-
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CTBEHHO pa3paboTkamMu KOMIMbIOTEPHbLIX TEXHONOMNIA B 06/1aCT 34paBOOX-
paHeHUs 3aHUMAtOTCS MPU3HaHHbIE 3apybOeXHble CneumanmncTbl 3NEeKTPOH-
HO TEXHMKN N NporpaMMHoOro obecnedveHns. OgHako ecTb ycnexu u y ote-
4YeCTBEHHbIX NMpou3BoauTenei. B kayecTBe npumepa npueBegemM KOMMAHWUIO
«[eonnHK», KoTopas BO3HMKNA B 1987 roay 1 K HaCTOSALLEMY BPEMEHU OC-
BOWMA 3HAYUTENbHYIO OO0 PbIHKA anekTpokapanorpapuyeckmx CUCTEM.

B 1996 roay «'€onnHk» cOBMECTHO ¢ MOCKOBCKOW MEeaULIMHCKOW aka-
nemuen nm. . M. CeyeHoBa paspabdoTan nopTaTUBHbLIA (pa3MepoM C nay-
Ky curapet) anektpokapguorpad MHAMBUAYASIbHOrO MOMb30BaHUS C aBTO-
HOMHbIM NMUTAHWUEM, NO3BOJNISIOLLNIA PETMCTPUPOBATb, COXPAHATb B 3/IEKTPOH-
HO MamMsaATN 1 NpU HEOOXOAUMOCTU NepefaBaThb 3/1IEKTPOKAPAMOrpaMmy no
TenedoHy Ons NonyvyeHns KBanmdUUMPOBAHHOM KOHCYMbTauMM Bpada mm
BbI30Ba CMeLMaIM3NPOBAHHON Kapanonornyeckom nomMoLwm. ng aToro Hyx-
HO NULWb 3aXaTb NPUOOP Mexay NafoHsaMU, a 3aTeM, noce Habopa HoMepa
MeONLIMHCKOrO Y4pexaeHusl, NOOHEeCTM ero Kk TenedoHHoM Tpyoke. Mpu aTom
anekTpokapauorpad n3gaet 3ByKOBOM CUrHas, B KOTOPOM B 3aKOAMPOBaH-
HOM BuAe comepxutcs kak cama OKI, Tak 1 MHPopMaLUa O NMauueHTe.
CHab>eHHbI COOTBETCTBYIOLLMM aganTepoM TenedoH B MedyypexaeHun
pacwn@poBbIBAET NOJTYYEHHYIO 3aNNCb U NepeaaeT ee Ha MOHUTOP KOMIb-
loTepa Bpayy.

HoBeliwne KOMMbIOTEPHbIE TEXHOOMMU UCMNOMb3YIOTCS A NMOSYyYeHus,
XpPaHEeHUs 1 OTOBPaXKEHUs MeoUUMHCKUX N300paxeHuin. Ha cMeHy peHTre-
HOBCKMM CHUMKaM, BOT yxe 100 neT ucnosib3yemMbix B NPakTUKE PEHTreHo-
pPaguoNornyeckmx oTaeneHuin, NpuxoaaT unudpoBbie U300paxeHus n ung-
POBblE CUCTEMbI apXMBMPOBAHUSA U Nepenadyn MeanuMHCKNX N300paxeHni
(PACS - Picture Archiving and Communication Systems).

Mcnonb3oBaHne 3TMX CUCTEM MO3BOJISET:

* 0QHOBPEMEHHO aHaNN3NPOBaTb N30O6PaXEHNUS, MOJTy4EHHbIE NPU pa3-

HbIX BUAax obcnenoBaHus B pa3HOE BPEMS;

+ o6ecneynTb ObICTPbLIN A0CTYN K HEOOXOANMbBIM U300paXeHnsSM 1 pa-
60Ty C HAMM B peanbHOM BPEMEHM MOJSIb30BATENS;

- nogaepxuBatb 006paboTKy M300paxeHut, obNeryaioLLyo Nx aHanm3a
M MHTEepnpeTaumio;

+ obecrneyrBaTb NPOBEAEHNE ONEPaTUBHbIX KOHCYbTALMN N TENEKOH-
depeHuni co cneumanicTamm 13 Opyrux MeamuyHCcKmMx nogpasne-
NEeHnn.

Mo nporHo3am meaukoB B XXI Beke MPUMEHEHME KOMMbIOTEPHbIX TEX-
HOMOIrWiA B 34pPaBOOXPAHEHNM MOJIHOCTLIO MEPEBEPHET Halle npeacTaBne-
HVWe 0 MeauuuHe. Ha kaxaoro naumeHTa 0yneTt 3aBegeHa 6as3a AaHHbIX, U3
KOTOPOW 3a CYMTAHHbIE CEeKYHObl MOXHO OyaeT n3Bnedyb pesynbTatbl aHaIm-
30B, PEHTFEHOBCKME CHUMKW, CPaBHUTb N 0bpaboTaTk rpadpuyeckne n3oo-

CoBpemeHHbIi MyMaHUTapHbIii YHuBepcuTeT

10



paxeHus. Bce 3TO NOMOXET NPUHATb NPaBUIIbHOE PELLIEHNE MPU HEeOOXoan-
MOCTWN NeYeHUs.

B 3aknoveHne nepeduncnmm HekoTopble 006/1aCTV MPUMEHEHUS KOMIb-
IOTEPHOW rpaduKm:

1. MoaenupoBaHue n MynbTUnaMkaums. IarotosneHne ¢ nomoLlbio 3BM
MyNbTOUIBMOB, OEMOHCTPUPYIOLMX NOBEOEHMNE Pa3/INYHbIX MoAe-
NMPYeMbIX 0OBEKTOB (TEYEHME NOTOKA XNOKOCTU U rasa, saepHbie n
XUMUYecKne peakumun, aedopmaums KOHCTPYKLUUIA NpU Harpyske,
paboTa gBurartens u ero YacTtein, MOAeNMPOBaHME PA3/INYHbIX CUTYya-
LWIA, B TOM YACTIE aBapui).

2. TpeHaxepsbl. [porpaMmmsbl, NO3BOJISIOLLIME MOAENMPOBATL ABMXEHNE
KOCMUWYECKMX anmnapaToB, CaMosieToB, aBToMobunen n cpeay, B KO-
TOPOW OBUXETCS annapaTt, B TOM 4ynicie obnaka, TyMmaH, HOYHble OrHN
nT.0.

3. Cuctembl MHXEHEePHOro aBToOMaTU3NPOBAHHOIO MPOEKTUPOBAHMS
(yvepTeXM N T.40.).

4. [lnarHocTtvika B MEANLIMHE 1 TeNeMeanLmnHa.

5. YnpaBnenne texHonorndeckumm npoueccamu. MNporpammbl rpapum-
yeckoro otobpaxeHusa paboTbl LLEXOB, NPeanpUATUin, 0ObEKTOB.

6. [Mybnukaumsi ra3et, XYpPHas0B, KHUI.

7. UickyccTtBO 1 peknama.

8. PaspaboTka rpagpuyeckoro vHtepgerica — cpenbl ananora mexany
Nnosib30BaTENEM N KOMIMbIOTEPOM.

1.2. Pa3Butne KoMnbloTepHOI rpadpunkmn

BbiBOA, n300pakeHns Ha akpaH NepcoHanbHOro KomMnbloTepa (cHavana
TekcTa, GopMyn, a 3aTeM N NPOCTENLLINX PUCYHKOB) Oblfl LLIAroM CTaHOBME-
HUS KOMMbIOTEPHOW rpadukn. B HacTosulee Bpems HabnogaloTcs ABe Oc-
HOBHblE TEHAEHLUNM B €€ Pa3BUTUM:

— npuagaHne n3obpaxeHnto HeoBXoOVMON PeanncTUYHOCTH;

— npuaaHne n3obpaxeHnto HeodbXxoaMMOor AVHAMUKN.

Ona cospaHua Takoro naobpaxeHus HeoOXoAMMO COOTBETCTBYOLLEE
nporpamMmMHoe obecneyvyeHue. BbiBoa, M306paxeHUsa Ha akpaH gucnnes v
pas3HoobpasHble OeNCTBUS C HUM, B TOM YUCNIE U BU3YyasibHbIA aHanu3, Tpe-
Oyl0T OT NMoJSIb30BaTENs U3BECTHOW reOMETPUYECKON rPaMOTHOCTU. eoMeT-
puyeckme NoHATUS, GopMyIbl U PakTbl, OTHOCALLMECS MPEXAE BCErO K NMioc-
KOMY U TPEXMEPHOMY Clly4asiM, UrpatoT B 3aga4ax KOMMbIOTEPHOW rpadukm
ocobyio posb. NeomeTpuyeckne coobpaxeHus, Noaxoabl U NOen B coean-
HEHMWN C MOCTOSHHO PACLUMPSIOWNMNCSA BOSMOXHOCTAMU BbIHUCIIUTENbHOM
TEXHUKN SBNAOTCSA HEUCCAKAEMbIM MCTOYHUKOM CYLLLECTBEHHbIX MPOABUXE-
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HUIM Ha NYTU Pa3BUTUS KOMMbIOTEPHOM rpadumkmn, ee apPeKTUBHOIrO NCNOSb-
30BaHNS B HAY4YHbIX U MHbIX NCCNEO0BAHNSX.

Takmm obpasoMm, Ansa PasBUTUS KOMMbIOTEPHOW rpadukmu Heobxoanumo
COOTBETCTBYlOLLEE MaTemaTnyeckoe obecrnedyeHme. MaTemaTuvyeckoe
obGecneyeHne KOMMbIOTEPHOW rpadukm — MeToabl U anropuTMbl Moae-
NINPOBaHNS reoMeTpmyeckux 06pas3oB M PELLUEHUS FrEOMETPUYECKMX 3aaad
Ha OBM.

Mpu BCeMm pazHoobpasum mMeToaoB GOPMUPOBAHUSA U300paXeHUs cy-
LLECTBYET NULLb ABa BUAA KOMMNbIOTEPHOM rpadukun: ToueyHas (pactpoBas) n
0OBbEKTHO-OPUEHTMPOBaHHAsA (BekTopHas). Takoe neneHve odycnaBnmBaeT-
CS pasfNyHbIM OMNMcaHUeM M300paxeHus, pasnnyHbIMK criocobamu npe-
0b6pazoBaHNA N300paXeEHUSs!, a TAKXKE Pas3NNYHbIMK cnocobamum ero nonyye-
HUS 1 BbIBOAA.

PacTpoBble nsobpaxeHus. PacTpoBble N300paxeHnss COCTOSAT 13
MaccuBa MasleHbKUX TOYEK (MUKCENOB), pasMeLleHHbIX B OONbLLOW CeTKe.
Mukcenbl MOryT MUMETb pasHblii LBET, UX KOJIMYECTBO TaKKe MOXET ObITb pas-
HbIM. JTlo6oe nsobpaxeHne Bceraa CoOCTOUT U3 MHOXECTBA TOYEK. ITO eAnH-
CTBEHHbIM crnocob nepepayn Menbyanwunx getanei M nnaBHbIX LBETOBbIX
nepexonoB GOTOPeanMCTUYECKOrO N300paxeHns.

Mukcenbl — ONCKPETHBIE TOYKN HA 3KPAHE MOHUTOPA, C MOMOLLBIO KO-
TOPbIX COCTABNSAETCS NIOOOE TEKCTOBOE UK rpaduyeckoe naobpaxeHue.

PacTtpoBoe n3obpaxeHne xapakTepuayeT TP1 OCHOBHbIX MPU3HaKa: pas-
Mep, rnybuHa NMKcenoB 1 LBETOBas MoAesb. PacTpoBble n3obpaxeHus npea-
CTaBNAOT COOOM BOMbLUYIO CETKY C MaNeHbKMMKW KBaApPaTHbIMU S4enkamm
Hanogobue LaxmMaTHOM OOCKM UM KadenbHOM CTeHbl B BaHHOW. Pasmep
n300paxeHnss onpeaensaeTcs KonM4ecTBOM MUKCENOB (3/IEMEHTaAPHbIX s4e-
€K CEeTKW) MO ero WnpuHe 1 BbicoTe. Ecnm waxmarHas gocka MMeeT BOCEMb
KNEeTOK B LUMPUHY U BOCEMb B BbICOTY, TO pa3Mep CETKN KOMMbOTEPHOIO
3KpaHa MOXeT COCTaBNATb, Hanpumep, 640 Ha 480 nukcenos. MNUKCenbHbIN
pa3mep pacTpoBOro n3obpaxeHns MoxXeT ObiTb NOOLIM M OrpaHNYMBaAETCS
NNLWb BO3MOXHOCTSIMU YCTPOICTBA BUAEOBBOAA, 0O bEMOM AMCKOBOrO Npo-
CTpaHCTBa M Npeaenamm Ballero Tepnenus: 4em 6osblue NMKCenoB B N300-
paxeHuu, Tem OonbLLE NAMATU OHO TpebyeT, TEM MedJIEHHEE peakumn npo-
rpamMmmbl Ha Balln OENCTBUS.

lMockonbKy pacTpoBOe M300paxXeHNe COCTOUT U3 MHOXECTBA MaseHb-
KUX OAHOLBETHbLIX 3/IEMEHTOB (TOYeK), pedakTMpOBaHME CBOAUTCS K U3Me-
HEeHUIO 1X uBeTa. [N peaakTupoBaHUS TOYEUHbIX M300PaXKeHU CyLLECTBY-
€T MHOXECTBO CMneumann3vpoBaHHbIX NporpaMmm. Jonyctum, pedb MOET O
rpacdpmnyeckom pegakrtope (Hanpumep, Photoshop). MIHCTpymMmeHTbl co3gaHus
N pefakTMpOBaHUS TOYEYHbIX U300paKeHn CPOAHN MHCTPYMEHTaAM XyO0X-
HMKa (Kapangail, KNCTb, asporpad v T.n.) n ¢potorpada (Macku, peTyllb,
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3aKCMo3uums 1 T.n.). Yem G0oNbLUIMM KONIMYECTBOM TOYEK OMUCLIBAETCSA N300-
paxeHne, TeEM OHO noapobHee, peannctTudHein. KonnyectBo To4eK, OMuChl-
BalOLWMX M300paxeHns, Npuxoaseecs Ha eauHuULy OJIMHbI, Ha3blBaeTCs
pa3peweHuem usobpaxeHuda. TpaHchopmMauus TOYEYHOro msobpaxe-
HUS MOXET MPUBECTU K NOTEPSIM B KadecTBe. Hanpumep, yBenmyeHue pas-
MEepPOB TOYEYHOIo M300paXXEeHUsT CHU3UT ero paspelleHne, a cnegoBaTesib-
HO, M Ka4yecTBO.

PactpoBoe n3obpaxeHne BbICOKOro kayectBa TpebyeT MHOrO namsaTu
0N XpaHeHUs MHpopMauum O LIBETE MHOXECTBA OMUCHIBAIOLLNX ero TOYeKk.
Hanpumep, ona xpaHeHus 06/I0XKM LBETHOro XypHana TpebyeTcs He me-
Hee 40 M6ainT onepaTtuBHoM namat (RAM), 4ToBbl pasMecTUTb B Helt obpa-
6aTbiBaeMoe n300paxeHne ¢ ABOMHbIM 3anacom. PazymeeTcsi, U BblYUCIN-
TeNlbHas MOLLHOCTb KOMMbIOTEPA AO/MKHA OblTb AOCTATOYHOW, YTOOLI cnpa-
BUTbCS C 0O0PabOoTKOM Takoro KoNM4ecTBa JaHHbIX.

MpakTrnyeckn BCce pacTpoBble N300paxkeHnss GOPMUPYIOTCA Ha OCHOBE
MHpOpPMaLMM, NOCTYNaoLLEN N3 TPeX NCTOYHUKOB: YCTPOWCTB BBOAA BUAEO-
curHana (CkaHepbl, BUAEOKaMepPbl N UM@POBbIE KaMepPbl), PUCOBAJIbHbIX
nporpamm 1 rpadpnyeckux pegakTopos (Takmx, kak Photoshop) n nporpamm
ONs co30aHMsa CHUMKOB 9kpaHa (Takux, kak Exposure Pro, System u gp.).
N306paxeHnsi, co3gaHHble C NMOMOLLbIO OOHOro M3 TakuUx CPencTB, OTHO-
CATCA K pacTpoBow rpaduke.

O6beKTHO-OpueHTupoBaHHasa rpadpuka. OO6bLEKTHO-OPUEHTUPOBAH-
Hasa rpadurka npencrTaBnseT n3obpaxeHne B BUOE COBOKYMHOCTU KOHTYPOB.
Mo cpaBHEHWNIO C PpacTPOBON, OObEKTHO-OPUEHTMPOBAHHASA, UM BEKTOPHAS,
rpaduka 1 cnoxHee 1 npoLle ogHOBPEMEHHO. Hanpumep, BMECTO TOro 4TO-
Obl PopMUPOBATL NPSAMOYIOJIbHUK U3 ThICAY U MUTTTIMOHOB NMNKCENOB, BEK-
TopHas rpaduka obxoamTca ogHOW ppasoi, KoTopas B NepenoxeHun Ha
MOHATHbIN A3blK OyAEeT BbIrNMSAeTb NPUMEPHO Tak: «HA4YePTUTb NPSMOYroSib-
HUK TaKoro-To pasmepa 1 NoOMecCTUTb ero Tyaa-To». MoaobHbIn cnocob onu-
caHus n3obpaxeHuin ropasno apdeKkTUBHEN N 3KOHOMUYHee. B To xe Bpe-
M$l BEKTOPHOE M300pakeHne MOXeT BKJoYaTb MHOXECTBO Pa3HOTUMHbIX
0OBEKTOB — NINHUI, MPAMOYrOSIbHUKOB, KPYrOB, KPUBbIX, MHOIOYrO/IbHUKOB 1
TEKCTOBbIX B/IOKOB, KaXAbli N3 KOTOPbIX MMEET COOCTBEHHbIN Habop Takmx
aTpMBOYTOB, KaK TOJILLMHA JINHUX, UBET 3a/IMBKM, UBETa rpaANeHToOB, 0CODEH-
HOCTU bopMaTMpOBaHUSA TEKCTA U T.A4,.

PasHunuy mexay Tem, kak OnmcbIBalOT N300paXeHns NporpaMmmbl 0ObLEKT-
HO-OPWUEHTMPOBAHHOM N PACTPOBOM rpadukn, NOMOXET NOHATbL CleayloLlas
aHanormns. Ha Bonpoc: «Kak nponTn K TakOMy-TO MECTy?» nepBasi OTBETUT:
«[ponante Tpu KBapTana, y goma Ne7 cBepHUTE Hanpaso M NponanTe elle
NATb KBapTanos». [porpamMmma e pacTpoBoi rpadpukm oTBeTUT Tak: «Cae-
nainTe war, NOTOM €eLle OANH, NMOTOM eLle...».

CoBpeMeHHbIVi l'ymaHuTapHblii YHUBepcuTeT

13



Kak npaBunno, o6beKTHO-OpNUEHTUPOBaAHHAA rpaduka co3gaeTcs npo-
rpamMmamm OByxX kKaTeropuii: mnawcTtpaumnmoHHbiMn (FreeHand, Canvas,
Illustrator n ap.) n aBTOMaTU3MPOBAHHOIO NpoekTupoBaHua (AutoCad n t.n.).
C BekTOpHOW rpadurkoi paboTatoT Takke NporpamMmbl MOCTPOEHUS AMarpamMm
N HEKOTOPbIEe Oapyrue.

MHCTpYMEHTbI MporpaMMm peaakTUpoOBaHUS BEKTOPHbIX N300paxKeHnM
HaANOMWHAIOT YEePTEXHbIE UHCTPYMEHTLI (rpaduyeckmne NpUMUTUBbLI, JIMHU,
3a5IMBKM 1 AOp.).

BekTopHble N3006paxeHns Nerko NogaanTcs peaakTMpPoBaHUIO U TPaHC-
dopmaLmn (BpaLleH1o, MacLuTabmpoBaHunio) 6e3 yuiepba kavyecTsa, NOCKOSb-
KY OHW COCTOSIT U3 KOHTYPOB, OMUCbIBAEMbIX M3BECTHbIMM MaTeEMaTUYECKN-
MU dopmynamu.

Bce rpaguyeckme ycTporcTBa OTOOpaXKeHUs Takxe OeNaTcsa Ha [Be
OonbLUKE TPynMbl: PACTPOBLIE YCTPOMCTBA U BEKTOPHbIE yCTponcTea. bonb-
LLUMHCTBO YCTPOWCTB, Noakstovaemsbix K K, — pacTpoBble yCTPOWCTBA, Npea-
cTaBnsaoLlpe rpagdpudeckme obpasbl Kak LWabMOHbI TOYEK. ITa rpynna BKIO-
YyaeT BMAeoafanTepbl, MaTPUYHbIE N Na3epHble NPUHTEPbLI. [pynna BekTop-
HbIX YCTPOMCTB, oTOOpaxalLwmx rpadpuyeckme obpasbl C UCMOb30BAHNEM
JINHWIA, B OCHOBHOM, COCTOUT U3 MJIOTTEPOB.

Bonbluyo YacTb rpaduyeckon MHpopmMauyn, BbIBOAMMON C NOMOLLbIO
KOMMblOTepa, Nosib30BaTeslb MOXeT Habnoaate Ha akpaHe amcnnes. Jucn-
nen Ha 6ase 2/1eKTPOHHO-Ny4eBoW Tpyoku (IJ1T) aBnaeTcs pacTPoOBbLIM YCT-
POMCTBOM U NpeacTaBnseT nobdoe n3obpaxeHne B BUAE COBOKYNMHOCTU MUK-
Ccenos.

PacTpoBblii MOHUTOP — NPNOOP, B KOTOPOM TEKCT UM PUCYHOK POop-
MUPYETCH 9NEKTPOHHbIM JIy4OM, NMEPUOANYECKN CKAHUPYIOLWMM 3KpaH C
ob6pasoBaHMEM Ha HEM CTaHOAPTHbLIX CTPOK pa3BepTKu.

B 3aknoueHme aToro pasgena nprMBeaeM HeEKOTOpble CBEAEHUS, kaca-
IOLLMECS MOHATU CBETa M LBeTa B KOMMbIOTEPHOW rpaduke, g9BASIOLLINXCS
OCHOBOMOMAralLWLMMN MOHATUSAMMA.

CeeT npepnctaBnsieT coboii HEMPEPbLIBHbIM MOTOK BOJIH C Pa3nnUyHbIMU
ONVHaMU 1 pas3nuyHbiMu amnantygamu. Camo noHsTue uBeTa TECHO CBS3a-
HO C TeM, KakK 4YesioBeK (4eN0BEeYECKM rna3) BOCNPUHUMAET CBET; MOXHO
ckasaTtb, YTO UBeT 3apoXaaeTcs B rnasy.

Hanbonee pacnpocTpaHeHbl aucnnen Ha 6a3e 3J1T. B ocHoBy cnoco-
6a popmMuMpoBaHUSA LBETHOro nsobpaxeHus aucnneemMm ¢ 3JIT NonoxeHo
BaXkKHelillee CBOMNCTBO LIBETOBOIO 3PEHUS — TPEXKOMMOHEHTHOCTb LIBETOBO-
ro BOCNPUATUS M300paxeHusi. ITO O3HaA4YaeT, YTO BCe LBeTa MOryT ObiTb
MOJTy4EHbI CMELLIEHMEM TPEX OCHOBHbLIX LIBETOB: kpacHoro — R (Red), 3ene-
Horo — G (Green) u cuHero — B (Blue) nnu cokpauieHHo RGB.

OcHOBbI KOAUpOBaHUA LBeTa. B cuny Toro 4to noboi UBEeT SBNsSET-
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cs1 KOMOMHaLMEN TPex OCHOBHbIX LIBETOB — KpacHoro (Red), 3eneHoro (Green)
n cuHero (Blue), aTn Tpu uBeTa Ha3bIBAOTCS NEPBUYHbIMU aaaUTUBHDbI-
MM, TaK Kak:
* OHM He pasnararTCs Ha LBETOBbIE KOMMOHEHThI;
* COYeTasiCb B pasdHbIX NPOMOPLMSX, NEPBUYHbIE KOMIMOHEHTLI BOCMPO-
M3BOONAT BECb CMEKTP LIBETOB.

B umMdpoBbIX KOMMbIOTEPAX «BEC» KAXA0ro LBeTa A0/KEH ObiTb Npea-
CTaBNeH HEKOTOPOW AUCKPETHOM BeNMYMHOW. B npocTtenwem cnyydae ang
KOONPOBAHUS KaXO0ro M3 OCHOBHbIX LIBETOB AOCTATOYHO MO OAHOMY OUTY
(1 — ueT BkNoYeH, 0 — LUBET BbIK/OYEH), Ha3biBaeMbiMK Butamm R, G u B.
M3 Tpex OCHOBHbIX LIBETOB C ABOUYHLIM KOAMPOBAHMEM MofyyatoTcs 8 upe-
TOBbIX KOMOMHAUM, NOKa3aHHbIX HA pUCYHKe 1.

Kopuunessiit

duoneToBRIN

3eleHbIi

Green
( ) Bupro3oBblit

Puc. 1. Bo3MOXHble KOMOMHaUUW aaaUTUBHBLIX NMEPBUYHbIX LIBETOB

Korpa Bce uBeTa BbIK/IIOYEHbI, NOSy4aeTCs YepHbli ugeT. Ecnu BBecTu
elle oamH 61T, KOTOPbLIN YyNpaBnsieT APKOCTbIO UM MHTEHCUBHOCTLIO, TO MO-
nyqntcs 4-6utHas komOuHauus, HasbiBaemas IRGB-uBeTom. Takor crnocod
onucaHus LBeTa HasbliBaeTcs LBeToBoW moaenbto IRGB. YnpaBneHue sapko-
CTblO AaeT ele 8 UBETOB, MO3TOMY Ha 9KpPaHE MOXHO Mony4nTb 16 LIBETOB,
KOOMPOBaHME N Ha3BaHMe KOTOPbIX NMpuBeaeHsbl B Tabnmue 1.

Takum 06pa3om, KoAMpoBaHME LBeTa 4 GuTaMmn NO3BOSISIET MNOJYYNUTb
16 BO3MOXHbIX LIBETOB. BTOpas konoHka Ttabnuubl NO3BONSET MNEpPeBecTu
LBET B ABOMYHbIN KoAd. Hanpumep, XenTbll UBET KoaupyeTcsa KoMmOuHaumen
(1110) B ABOMYHOM cucTeme. B aTom 0603HA4YeHNM NOApPa3yMEBAETCS, YTO
HyneBoli OUT OTBeYaeT 3a Bkiad CUHE KOMIMOHEHTbI, OUT C HOMEPOM OAMH
— 3€e/IeHON ” T.4.
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Tabnuua 1

KogupoBaHue uBeTa 4eTbipbMS outammn

Snauenue IRGB IBer KoMmoHeHThbI

KozIa
0 0000 YepHsiit Her
1lh 0001 Cunuii CuHuii

2h 0010 3eneHslii 3eseHsblit

3h 0011 Bupro3oBbIii 3eneHslil + cUHUI

4h 0100 Kpacubrit KpacHbrit

5h 0101 DHOJIETOBBIM KpacHslii + cunmii

6h 0110 KopuuHesbriit KpacHblit + 3eneHbrit

7h 0111 Bernprii KpacHblit + 3eneHpIi + cHHmMiA
8h 1000 Cepbrit I

9h 1001 Tony6oii | + crmwmii

Ah 1010 CasaToBblii | + 3enensrit

Bh 1011 | Cserno-6upro30oBbIi | + 3eneHbIN + CHHUH

Ch 1100 Po3oBrrit | + xpacHbIIt

Dh 1101 | Cserno-¢pnosieToBbIi | +KpacHbIi + CHHMI

Eh 1110 Kentoiii | + KpacHBIi + 3eeHbIi
Fh 1111 SIpKo-6ebIii | + KpacHBIi + 3eeHbli + CHHUH

B 16-uBETHOM pexmnmMe MOXHO NOfIb30BaTbCHA BCEMU LiBETaMn C HOME-
pamu ot 0 o Fh. B Bugeoanantepe EGA nmeloTCca pexuvmbl, B KOTOPbIX A4
KOAMPOBaHMSA KaXA0ro U3 OCHOBHbIX LIBETOB OTBEAEHO Mo ABa 6uTa, T.e.
NnonHbIn uBeT koampyetca 6 6utamn RrGgBb (00 — ueT BkaoyeH, 01 —
cnabebiii uBeT, 10 — 06bIYHbIN LBET, 11 — apkuit). Takoe KogupoBaHWe pac-
LWMpsieT obLiee YACIO LBETOB 0 64.

B Bupeoapantepe VGA BBeAEHbI peXnMbl, B KOTOPbIX A5 KOAMPOBA-
HWS1 KaXO0ro U3 OCHOBHbIX LLBETOB OTBEAEHO MO 6 OUT, TeEM cambiM 06LlEee
yncno 6uT, KOAMPYIOLLMX OOWH MUKCEN, Joctmurno 18, a BO3MOXHOE 4MCio
LBETOB BO3POC/IO 4O OFPOMHOM BENMYUHBbI — CBbILLE 256 ThiCau.

AHanornyHo B Bugeoagantepe SVGA MOXHO HabnwogaTb Ha 3akpaHe
65536 uBeToB, B faHHoM pexume (High Color) nukcen kogupyetcs 16 buta-
Mn. B pexxume True Color kaxablii nukcen koampyetcs 24 6utamn; B 3TOM
clny4yae Ha 3KpaHe MOXHO 0Tobpa3nTb 16,7 MUIIMOHOB OTTEHKOB LIBETA.

>Knpkokpuctannnyeckmne gucrnneun, NosBMBLUMECS B NOCAEOHVE roabl, —
HOBBIN LIar B pa3BuUTUM rpadmnyecknx CpeacTs oToOpaxeHns nHGopmaumnn.
Mpwn co3pgaHuM Takoro poda aucrsiieeB nNpumeHsieTcsa apyro cnocod dop-
MMPOBaHWS N300PaXeHNs N APYroi METOA KOAMPOBKM LIBETOB. OKpaH Xna-
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KOKPUCTaNIMYECKOro AMCnes COCTOUT M3 3N1EMEHTOB, NPeOCTaBASAOLLNX
cobol NPo3payHyd aHN3OTPOMHY XUOKOCTb, 3aK/TIOYEHHYID MEXAY OBYMS
anekTpogamu. CaMm aneMeHTbl CBET He M3NyyaloT, HO B rnybuHe akpaHa
pasMeLLLaeTcs UCTOYHUK BHELLHEro CBeTa, M aHUM30TPOrNHas XMUOKOCTb Cro-
cobHa MeHATb CBOMN KO PULUMEHT OTpaxeHUs npu nogade Ha anekTpoapl
HanpskeHus. Taknm 06pa3om, HacTb CBETA NOMNIOTUTCS XUAKOCTbIO, a Mosb30-
BaTeNlb BUOAUT TOJIbKO NpoLUeALIne Yepes XUOKOCTb KOMMOHEHThI CBeTa, KO-
Topble 06pa3ytoTCs NyTEM BblYUTAHUS MOMIOLWEHHbIX LIBETOBLIX KOMMOHEHT
13 6enoro ceeta. Takol aKpaH A0JIKEH COCTOATb U3 C/IOEB 3JIEMEHTOB aHU-
30TPONHOM XunakocTn ronyboro (Cyan), nypnypHoro (Magenta) n xentoro
(Yellow) uBeToB. 3TK LBETA HA3bIBAIOT NEPBUYHLIMU CYOTPAKTUBHbLIMM, U
OHU ABNSOTCA NMEPBUYHBIMWN ANs useToBon mogenn CMY.

Mpu npoxoxaeHun 6enoro ceeTa 4Yepes Kaxabl CNo XuaoKkocTu npo-
NCXOAMT NOMNOLWEHME (BblYMTAHNE) LBETA, N NPOXOASLLMNM CBET CTAHOBUTCS
TemHee. [na nonyyeHus 6enoro uBeTa agaMTMBHbIE LBeTa Hado ckiagbl-
BaTb, a CyOTpPaKTUBHbIE — Bbl4MTaTb. XuakocTb ronydoro ugeta (Cyan) uenm-
KOM nornowaet kpacHol uBeT (Red), nypnypHoro (Magenta) — 3eneHbii,
xentoro (Yellow) — cuHuii. Mpu cnoxerum ronydboro, NyprnypHOro 1 XenToro
LLBETOB MaKCMMallbHOW WHTEHCMBHOCTWU MOJIy4aETCH YepHbIn uBeT. [pn
KOMOMHaUUK (BblYUTAHUM N3 BENOro) NepBUYHbIX CYOTPaKTUBHbLIX LIBETOB
MOXHO MONYYNTb KOMOMHALUMK LBETOB, NPEACTABNEHHbIE HA PUCYHKE 2.

B ugeTHoO nevaTtn ncnoneaytotca mogenu CMY (Cyan, Magenta, Yellow)
n CMYK (Cyan, Magenta, Yellow, blacK).

UYepHbIit

3eeHbIH

Cunnit Kererit

(Yellow) KpacHsrit

ITypriypHblit
(Magenta)

Puc. 2. Bo3MoOXHble KOMOMHaUUU MEpPBUYHbIX CYOTPaKTUBHLIX LIBETOB
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Korpa Ha noBepxHOCTb Oymarm HaHOCUTCS ronyboin LBET, KpacCHbIN
LBET, Nagalowmin Ha BymMary, nosHOCTbIO Nornowaetcs u T.4. Mo paagy npu-
YMH MUCMOJSIb30BaHME TPEX KpacuTenern onsa nojayyeHus YepHoro LBeTa oka-
3blBaeTCcs HeyaoOHbIM. Mo3TOMy ero npocTo Ao006aBnaloT K TpeMm 6a30BbIM
ueeTtam. Tak nonyyaetca moaens CMYK (Cyan, Magenta, Yellow, blacK).

CyLecTBYIOT U apyrue upetoBble mogenu. OgHa ns HUx — mogenb HSV
(Hue — ToH, Saturday — HacblleHune, Value — ApKocTb) — 60/bLLIE OPUEHTUPO-
BaHa Ha paboTy ¢ YenoBekoMm, Toraa kak moagenn RGB, CMY n CMYK opueH-
TMpoOBaHbl Ha paboTy C uBeTonepeparollert annapaTypor 1 ona 3agaHus
LuBeTa YenoBekoM HeynobHbl. Mogens HSV nossonseT 3agasaTthb LiBeTa, ONn-
pasicCb HA MHTYUTUBHbIE MOHATUS TOHA, HACLILLEHHOCTU N SSPKOCTW.

1.3. OOwaa cTpykTypa annapaTtHbIX CPeacTB

CoBpeMeHHble NMporpaMMHbIe CPeACTBa MaLUMHHOW rpadukn TpedytoT
OT KOMMblOTEPA OYEeHb OOJLLLION NPOU3BOAUTENBHOCTU. [TO3TOMY Ana pas-
BUTUS KOMMbIOTEPHON rpadunkm HeoOX0OMMO COOTBETCTBYIOLLEE TEXHMYe-
ckoe obecneyeHue.

TexHnvyeckoe oGecrnevyeHne KOMMbIOTEPHOW rpaduku — cneuu-
ann3npoBaHHble KOMMOHEHTLI BM 1 ycTpoicTea BBOAA, BbiBOAA U 0TOOpa-
XEHNS rpadpuku.

B nepsyto ouepenb 3pPeKTMBHOCTb PabOTbl NEPCOHANIBHOIO KOMIbIO-
Tepa onpenendeTcyd xapakTepuctmkamu ero LeHTpasbHoro npoueccopa. K
Hanbonee BaxXHbIM XapakTepuCcTuUkamMm OTHOCHATCS: TUN (MOKOJIeHNe, cepus),
TaKkToBasi 4acToTa, 0COOEHHOCTM apxMTekTypbl U T.0. Cepus NpPoLLECCOPOB
Pentium (1993 ron) v Pentium Pro (1995 roa) cywecTBEHHO ynyyumnm xa-
pPaKTEPUCTMKM NPOLECCOPOB YeTBEPTOro nokonenus (486). MNMpoueccopsl Intel
Pentium ¢ texHonornen MMX, ¢ TaktoBon yactoton 166, 200 n 233 My,
ABNSOTCA AOMOJIHEHMEM K cemeincTBy Pentium. CkopocTb paboTbl Tpaguum-
OHHBbIX MPWUJIOXKEHUI B CUCTEMAX C npoueccopom Pentium ¢ TexHonorunemn
MMX Ha 10-20% 6ornblue, 4emM B cUCTEMAaX C npoueccopomM Pentium Toi xe
TaKkTOBOI 4acToTbl. [NpunoxeHus, paspaboTaHHble ans TexHonorun MMX,
peannayloT AOMNOJSIHUTENbHYIO NPOU3BOANTENILHOCTL, KOTOPYD obecneynBa-
€T AaHHasl TEXHOJI0rMsl, NMO3BOJIAS UCMNONIb30BaTh OoraTyto LLBETOBYIO ramMmmy,
fOonee peanncTuyHyio rpaduky, NOIHOSKPAHHOE BUAEO, BbICOKOKAYECTBEH-
HbI 3BYK 1 T.4.

Cnenyowym npeacrtaBuTenemM CEMENCTBA NMpoueccopoB Pentium gB-
natTcsa npoueccopbl Pentium 1. OHM 06nagaoT BbICOKOW NMPON3BOAUNTE N b-
HOCTbIO, 00beanHsasa B cebe pacluMpeHHble BO3MOXHOCTU Pentium Pro u
TexHonoruo MMX.

OpHol n3 Hoeenwmnx padpaboTok komnaHun Intel aBnseTca npouec-
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cop Pentium Il (1999 roa). Mepeyncnnm HEKOTOPbIE BO3MOXHOCTU UCMNOJb-
30BaHNsA cucteM ¢ npoueccopom Intel Pentium Il npumeHnTenbHo kK obnac-
TAM KOMMbIOTEPHOW rpaduku:
1) kogupoBaHue n pekoauposaHne MPEG-2 B peanbHOM BpeMeHU
(MPEG - ctaHmapT BMOEOKOMMPECCUN);

2) paboTa ¢ TpeXMepHOl rpadpuKoii;

3) co3paHue CnoXxHbIX rpadpuyeckmx apdekToB;

4) apdpekTnBHaga paboTta B ceTu Internet ¢ annapatHo noaaepKKon

rpadumkm n 3ByKa.

OCHOBHbIM rpaduyecknM yCTPOMCTBOM, C KOTOPbLIM Yalle BCEro npu-
xoauTtcsa paboTartb, ABNSETCS BMOEOCUCTEMA KOMMbioTepa. BuaeocucTte-
Ma (BuageonoacmcrtemMa) — 370 KOMMJEKC, npeaHa3HavyeHHblin ana dGopmu-
pOBaHus N306paxeHnin, KOTOpble BbIBOOATCS HA 9KkpaH MOHUTOpPA (BKJtoYas
MU caMm MOHUTOpP). Buaeocuctema coctouT U3 3-X OCHOBHbIX YacTel: BUAEO-
aganTtepa, obnaparowero umMdpoBon NamMaTbio (U BUAEONaMATbLIO), ANCH -
nes 1 nporpaMmmMHoro obecnevyenus. Bugeonamsate nogpobHO paccMoTpe-
Ha B pa3gene 2.4.

Oncnnen n Bupgeoagantep ob6pasyloT annapaTHble CpeacTea BUOEOCHU-
CTEMBbI.

Aucnnein (MOHUTOP) — CPEACTBO ONEPaTMBHOIO OTOOPaXeHUs MH-
dopmauumn B 3BM, co3naHHoOe Ha Ba3e 31eKTPOHHO-y4eBon Tpyoku (3J1T),
XUAOKOKPUCTANIMYECKMX UHANKATOPOB UM ra3opaspsaHbiX Nprubopos.

Ons dpopmmpoBaHUs LIBETHLIX M300paXxeHnn 1 nepegadm Ux Ha aKpaH
TpebyeTcs GonblUas BbIMUCIUTENbHAA MOLWHOCTb. [Py HU3KNX CKOPOCTHAX
BbiBOJA ObICTPO MeHsioLleecss n3obpaxeHne nepectaeT ObiTb MaBHbIM U
CNIUTHBLIM: «KapTUHKa» OepraeTcd, HabnogaeTcs 3anasgbiBaHne, dparMeH-
Thbl N3006paxeHns «BbinapatoT». MHoroa noaobHble adpdekTbl MOryT NPOsiB-
NATLCA OYEeHb CUJIbHO, OCOBEHHO MPU BbIBOAE B rpaduyeckmnx pexmvmax Ha
MONHbIA 3KPaH.

KayecTBO M3006pakeHNss Ha 3KpaHe MOHMUTOPA 3aBUCUT Kak OT CKOPOC-
TM BbIBOOA, Tak WU OT pas3pelleHunsi, KoimyecTBa LIBETOB W OTTEHKOB U T.A.
Pa3pewieHue gucnnesa (He nytaTb C paspellieHnemM nsobpaxeHus!) — aTo
KONMMYECTBO BO3MOXHbIX CTPOK U CTONOLOB N3006paxeHusi, COCTaBIEHHOIO
M3 MUHUMASIbHbIX 9JIEMEHTOB — MUKCENOB (LBETHbLIX TOYEK), BIBOAUMbIX HA
3KpaH MOHMTOpa KoMnbloTepa. PaspelieHne aucnnes npuHATo 0603Ha4YaThb
B BMae npou3BedeHns Opyx yucen. Hanpumep, paspewieHne 640*480 o03-
HayaeT, YTO aKpaH npeacTasnseT cobon pactp U3 480 cTpok, no 640 nukce-
JIOB B KaXXO0W CTPOKeE.

BbiBOO, cUrHanoB n3obpaxeHus U3 KOMMbOTEPA HA OUCMIEN OCyLle-
CTBNISIETCS Yepes crneumasbHble NaaTbl — BUaeoanantepbl. MoaTtomy aucn-
Nnen foSXeH MMETb BO3MOXHOCTb paboThl ¢ Buaeoagantepom. CyLecTByOT
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pasHble CTaHAapTbl A1 COBMECTHOW paboThl AMcrniesa n Buaeoagantepa:
EGA, VGA, SVGA v ap. AganTtep, noaaepXumBaroLmii TOT WA MHOW CTaHaapT
paboTbl (Hanpumep, VGA), yacTo Ha3biBaloT agantepom VGA.

B pamkax Kaxaoro 13 Ucrosib3yeMbix CTaHOAPTOB MNOAK/IOHEHNS N Bbl-
BOJA BMOEOOaHHbIX cuctemMon suaeoagantep — amcnnei (EGA, VGA, SVGA
M T.4.) CYLLECTBYET HECKOJIbKO PexnmMoB, obecneumpatomx paboTy ¢ pas-
HbIM paspelueHmemM. Hanpumep, ona VGA n SVGA - 640*480, 800*600,
1024*768, 1280*1024 npu pa3HOM KONMYecTBe LBETOB. B aTom cny4vae
LenecoobpasHo UCMoJIb30BaTb MHOMOYaCTOTHLIE MOHUTOPLI, 0becnevymnBato-
LMEe Ka4eCTBEHHOE N YCTOMYMBOE M300paxeHne NMpu pasHbix pas3peLleHun-
ax.

Bupeoapantep (Bugeokaprta) — npubop ans GopMUPOBAHUA CUr-
HanoB (4Mcna, CUMBOJIbl, CUrHasbl CUHXPOHM3ALUK U T.M.), CMIOCOOHbLIN yC-
KOPWUTb BbINOJSIHEHME rpadunyeckmx onepaumnin. Jpyrne HassaHus Buaeoanan-
TEPOB: BUAeONNaTthl, BUAEOKAPTbI, KOHTPOJIEPbLI UK MPOCTO aaanTepbl ANC-
nnes n 1.4. Kak npaBuno, Bnaeoagantepbl MMET COOCTBEHHbIE ObICTPO-
OelncTByloLMe Crneunanm3npoBaHHblie BUOEONMPOLECCOpPbl 1 YnnceTbl. Kpo-
Me TOro, OHM MMEIOT BHYTPEHHME LMHbI, cneumanbHble BIOS n OydepHbie
3NEMEHTbI NaMsATK.

KayecTBO n3obpaxeHus onpenenseTcs kak nporpaMmmamMmm, Tak 1 cTaH-
[apTOM UCNONb3yeMbIX Buageoagantepa u MmoHmtopa. CtaHgapTtel CGA n EGA
yXXe yctapenu n HenepcrnekTuBHbl, XoTa CGA- n EGA-MOHUTOPLI 40 CUX MOp
3KCMAyaTUPYOTCS B paHee BbinyLeHHbIX MK,

B HacTosLee BpeMs LUMPOKO pacnpocTpaHeHbl ctaHaapTbl VGA n SVGA.
BupoeoapganTtepsbl, yOOBNETBOPSAOLWME 3TUM CTaHAapTam, Nno3BonsaT obec-
neYnTb COBMECTUMOCTb COBPEMEHHOrO anmnapaTtHo-nNporpaMmmHoro obec-
nevyeHns ¢ nporpammamMm, paspadboTaHHbIMKM Ans 6onee paHHUX BUaeoaaan-
Tepos, Takmx kak CGA, EGA, HGA v T1.0. Bnaropgaps Takoh COBMECTUMOCTM
cTapble Nporpammbl, He NpegHa3HavYeHHble HenocpeacTBeHHO ansa VGA,
TakXXe MOXHO BbINOJIHATL Ha KoMnbloTepax ¢ VGA- u SVGA-Buaeoanantepa-
Mu 1 ¢ VGA- n SVGA-moHuTopamm. OgHako HeoOXoauMOo y4nTbiBaTb, YTO
cTapble BUAEOMOHUTOPLI, Hanpumvep CGA n EGA, He PYHKLMOHMPYIOT Nog,
ynpasneHnem VGA-Bnaoeoapantepa.

CoBpeMeHHbI BuageoaganTep Bce B OONblUen cTeneHn npuobpeTaeT
4yepTbl YHMBEPCANIbHOIO MYNbTUMEOUAHOIrO YCTPOMCTBA, UHTErpUpYoLLEro
MOTOKK rpadunyeckon, 3ByKOBON 1 BUAEOUHGOPMaLunN. Peannsauusa Takux
BMAEO0afanTepoB NPOV3BOAUTCS TONIbKO HA annapaTHOM YPOBHE.

KpaTko onuiiem BO3MOXHOCTU BuAeoanantepa, cHabxeHHoro rpadu-
4eckMM COMNpoOLECCOPOM.

Mpn ncnonb3oBaHUM rpauUyHECKUX NPUIOXKEHUI MO CUCTEMHONM LUNHE
nepenatTcs OrpoMHble 0O0beMbI AaHHbIX. Mpoueccop 3aHAT He TONbKO 00-
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paboTKOM 3TUX AaHHbIX, HO W BbINOJIHEHMEM rpaduyecknx komaHg obpa-
60TKN M306paxeHns, NMO3TOMY rpaduyeckas kapTa TOPMO3UT PaboTy KOM-
nbtoTepa. [nsa ycTtpaHeHns 9TOro HegocTaTka B HacTosiLee BpeMs pa3pabo-
TaHbl KAPTbl — YCKOPUTENN, B KOTOPbIX UMEETCS OTAENbHbIN NpoLueccop (rpa-
dUYECKUIN KOHTPOIEP WU YCKOPUTES), BbIMONHAOLWMM NapaniefbHO LIEHT-
panbHOMY MPOLECCOPY CTPOro onpeneneHHole rpadunyeckme KomMaHgbl,
pasrpyxas ero. LleHTpanbHbIli NpoLeccop BblAaeT B COMPOLECCOP KOMaH-
Obl BbICOKOIO YPOBHS, HadblBaeMble rpadunyeckummn npummtusamm. MNpume-
pamMu Takmx KOMaHg, ciyXxat nepechbiyika 6s1oka BugeomHdopmaumm, Gopmm-
pOBaHMe OTpe3ka MNPsSIMOW, PUCOBAHWE OKPYXHOCTW, M3MEHEHME MacluTa-
6a, 3anofIHeHNEe KOHKPETHOM o6nacTu nukcenaMmm ¢ 3afaHHbIM LIBETOM U
T.0. Bnaropgaps cneumanmsaummn npoueccopa 3T onepauumn BbIMOSHAIOTCS
HaMHOro ObICTpee MO CPaBHEHUIO C UX peanusauneinn nporpaMmmamMm LIEHT-
panbHOro npoueccopa.

MockonbKy Takue BuaeoaganTepbl NMPUMEHSIOTCSA O MPUIOXEHUN,
OPUEHTUPOBAHHbIX HA CNOXHYIO rpaduky, Hanpumep, npunoxenna Windows,
TO MX Ha3bIiBaAT KapTamu ¢ yckoputenem Windows. lNMpumepom gaBnsgercs
Buaeoagantep XGA (Extended Graphic Array). BuoeoaganTtepbl, KOTopble
OblN TPAANLIMOHHbLIMU YCKOPUTENAMU OBYXMePHOW rpaduku (2-D), B HOBbIX
YCNOBUSIX MPU3BaHbl ObiTb YCKOPUTENSIMU BUOEOTrpaduku N TPEXMEPHOW rpa-
dukn (3-D), npuaatowmmmn KOMNbloTePY YepTbl Fpaduyeckon paboyen cTaH-
umn. MIx BOBMOXHOCTU SIPKO MPOSIBASIIOTCS B MHTEPAKTUBHbBIX MYbTUMEOUN-
HbIX MPUIOXEHUAX. IMEHHO Ha 3TW onepaumm U pacxonyeTcsd OCHOBHOE
BpeMS Buaeoazantepa, noatomy 3-D-yckopeHue npepgnonaraet annapar-
HYlO noaaepXky. AnnapatHas peanm3auus Buaeo- u 3-D-rpaduku npeabsas-
NSET NOBbIWEHHbIE TPEOOBAHNS K BUAEONAMSATM 1 NPOMYCKHOW CNOCOBHOC-
Tn. B Hanbonee NpomnsBoaUTENbHBLIX MOAENax Buaeo- u 3-D-yckoputenen
ncnonbadyetcsa namate WRAM (Windows RAM), a Takxe 128-pa3psgHas ap-
XUTEKTYpPA.

Ocobo cnenyet OTMETUTb, YTO CYLLLECTBEHHOE YBEJIMYEHNE CKOPOCTU
BbIBOAA AAHHbIX Ha OMCMNEeN OOCTUraeTcst UCMoib30BAHMEM B KOMMbIOTEPE
BbICOKOCKOPOCTHbIX WKWH. C LEenbio MOBbILLEHUS CKOPOCTM BbiBOAA M300pa-
XeHUs Ha 3KpaH Oblna co3gaHa 32-pas3psaHas nokanbHasa wnHa VESA local
bus (VLB), pononHsioLas cTaHgapTHYIO CUCTEMHYIO LWKHY ISA (nnu EISA) npu
obmMeHe OaHHbIMUM MpoLLeccopa ¢ BuaeoagantTepoM. JlokanbHasa wuHa VLB
M ee anbTepHaTUBHbIA BapuaHT — nokasnbHasa wnHa PCl — o6nanatoT BbICOKOM
CKOPOCTHOM CMOCOBOHOCTbLIO AAaHHbIX W YyNPaBASIOWMX CUTHAOB.

Micnonb3oBaHne Ans YyCKOPEHUs1 BbIBOAA M300PaXeHUs Ha 3KpaH J1o-
KanbHOW WnHbI VLB aBngeTcs yaayHbiM CTaHOAPTHBIM peLleHnem anas 60b-
wuHcTtea MK ¢ npoueccopom 486. Ansa HekoTopbix K ¢ npoueccopom 486
n npaktudeckn ansa Bcex MK ¢ Pentium npumeHsetca wuna PCl. Ona cuc-
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Tem ¢ npoueccopamm Celeron, Pentium Il u Pentium Il B HacTosiLee Bpems
CTaHOAPTHbLIM pelleHnem aBnseTtcs wuHa AGP.

AGP (Accelerated Graphics Port — yckopeHHbI rpadunyeckunii nopT) —
3TO HOBas 32-pa3psaaHas WnHa nepenadm MHpopmauum B KoMmnbtotepe. OHa
obecneuymBaeT nepegadvy 60/bLINX 0ObEMOB BUAEOUHPOPMALUUN (TPEXMEP-
Hasg rpaduka, NOMHO3KPAHHOE BUAEO U T.M.) C BLICOKOM CKOPOCTbIO, paHee
HeOoCTynHoM ¢ nomoublo WiuHbl PCl. MHTepdeiic AGP onTuMuanpoBaH ¢
LEbo OOCTUXEHUS MaKCUMasibHOW MPOU3BOOUTENIbHOCTU KOMMbIOTEPOB C
BbICOKOMNPOU3BOANTENBHBIMU npoueccopamu knacca Pentium I,

Vicnonb3oBaHue Ons BuaeoagantepoB WuH ISA vnn EISA MoxHO pac-
cMaTpuMBaTb Kak YCTapeBLUEE M HEMEPCMNEKTMBHOE PELLEHUE.

Bupgeonamarb (CocTaBHaga 4yacTb BuaeoaganTepa) npeacTtaBnsgeT co-
6ol obnacTb onepaTUBHOM NamMAaTK, KOTopas NpegHa3HadYeHa ans XpaHeHus
TekcTa nnu rpaduyeckon MHpopmauun, BbIBOAMMOW Ha 3KPaH.

OKpaHHOE pa3peLleHne U BO3MOXHOE KONMYECTBO LIBETOB 3aBUCAT OT
obbema BnaeonamaTu Ha nnate suaeoagantepa VGA n SVGA. Kak npaBuno,
CTaHOAPTHOW BENMYUHON (HaYanbHOM BEAMYMHOW — TOYKOW OTcYeTa) Ans
VGA asnsietcsa 256 KbéanT, ona SVGA — 512 Kéant. Mpu 512 K6ant gna SVGA
pa3pelueHue coctasnsgeTr 1024*768, 16 upetos; npu 1 Mb6ant ana SVGA —
1024*768, 256 ugetoB; npu 2 Mbant — 1280*1024, 256 LBeTOB.

CyLeCTBEHHO YBENNYUTL NPOMN3BOANTENIBHOCTL KOMMbIOTEPA NO3BOJIS-
€T MCMNoJsib30BaHMe Hanbosee «ObICTPbIX» TUMNOB ONEPATUBHOW MamMsaTn, T.€.
namMsT ¢ MUHMMaNbHbIM BPEMEHEM A0CTyna. B TeueHne noctato4yHo 60/b-
LLOr0 BPEMEHW BbINYCKAICH TONMbKO OAMH TUN AnHaMmuydeckon namatm DRAM
(Dynamic Random Access Memory). NamaTb Video RAM (VRAM) 6bina cne-
uManbHO paspaboTaHa ans obecneyeHnss HenpPepbIBHbIX MOTOKOB AAHHbLIX B
npouecce oO6HOBNEHUS BUAOEOIKPAHOB, YTO Heobxoammo Ons obecnede-
HUS BbICOKOrO KayecTBa M3obpaxeHus. Ona atoro Ha ctaHgapTHoi DRAM
Obin nobaBneH nocnenoBaTesbHbIM MOPT. B TO BpeMS Kak AaHHbIE YNTAOTCH
M3 nocneaoBaTenbHOro noprta, cpeacrsa DRAM mMmoryT npuMHMmMaTb Uamn oT-
npaBnsaTb MHHOPMALMIO.

Momumo VRAM pacnpocTpaHeH v Apyron Tun ABYXMNOPTOBOM NamMsaTu
Windows RAM (WRAM). Mamats WRAM ropasno npon3BoguTeSNIbHEE, YEM
namate VRAM (6onee 4yem Ha 25%). Tak xe kak u namate VRAM, namsatb
WRAM copepxuT aga nopTa, N03BOAAA rpaduyeckumM onepaunsiM BbInos-
HATbLCA OJHOBPEMEHHO C OOHOoBMeHMeM akpaHa. WRAM co3pgaHa cneuu-
anbHO AN BuageoaganTepoB. OHa MMEET HECKOJIbKO OOMOSIHUTENbHbIX BO3-
MOXHOCTEN, 06ecneymBatoLLmMX BbICOKYID CKOPOCTb NMEPEChUIKM OaHHbIX.

[ns Toro 4ToObl KOMMbLIOTEP YCMELLUHO CnpaBnancsa ¢ obpaboTkon rpa-
PUYECKMX OAHHbIX, HEOOCTATOYHO MMETb MOLLHYIO BMOE0NOACUCTEMY, Bbl-
COKOMPOM3BOOUTESNIbHYIO AVMCKOBYKO MOACUCTEMY U ObICTPbLIA MPOLLECCOP.
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BaxHo, 4Tob6bI BCe OHU ObiNM cHanaHcUPOBaHbl MO NPOU3BOANTENBHOCTU.

Heob6xoQMMOCTb pelleHnst COBPEMEHHbIX cneundunyecknx 3agad, CBs-
3aHHbIX ¢ 06paboTKOM rpaduHecknx N306paxKeHnin, Npueena K BblAeNEeHUIO
OTAENbHOrO Kjlacca KOMMbIOTEPOB — rpaduyecknx CTaHUMN.

Mpaduuyeckne ctaHUMKM — 3TO Y3KOCMELUMANN3NPOBAHHbLIE NMPOMECCUO-
HaJIbHbIE CUCTEMbI, NPeAHa3HAYEHHbIE A9 MPOBEAEHNS Pa3NINYHbIX ON3anHep-
CKUX 1 NPOEKTUPOBOYHbIX paboT. OHM LUIMPOKO MPUMEHSIIOTCS B Nonaurpadum,
KWMHO 1 BUAEONHOYCTPUN, @ Takke B PasfiNyHbIX 0ONaCTaX HAYKU U TEXHUKMU.

paduryeckme cTaHUMM MOXHO PasfaennTb No TUMY pellaeMblX UMK 3a-
[a4y Ha YeTblpe OCHOBHbIX kiacca:

« 0b6paboTka 2D-rpadpuku;

« 06paboTka 3D-rpadpuku;

+ CAD/CAM cuctembl (CAD-Computer Aided Design, nnm cuctemsl aB-
TomaTtmaaumm npoekTnposanust; CAM — Computer Aided Manufacturing,
WM CUCTEMbI aBTOMATM3aLMK NPOU3BOACTBA);

+ 06paboTka BUOEON300PaAKEHUN.

Mon 2D-rpadumkoin 0ObIMHO NMOHUMAETCS CO34aHue U BOCMPOoM3Bene-
HMe NNocknx naobpaxeHui. OHM MCNOoNb3YOTCA B Nonurpaduun, npm obpa-
60TKe unnocTpaunii n potorpaduin, B AByXMEPHLIX Buaeourpax. Ans npo-
OYKTUBHOWM paboTbl C 3TUM BMOOM rpadurkn TpebyeTcs BbICOKONPOM3BOAM-
TenbHbIN 2D-yckoputens. Mpu 6onblUnx o6bemMax rpadpuyecknx AaHHbIX MO-
XeT BO3HMKHYTb HEOOXOANMOCTb B YBEIMYEHUN ONEPATUBHOW NAMSTU.

3D-rpaguka — aT0 rpadpumka od6bemMHbix popmMm. OHa NMO3BONSAET MONy-
yaTb TPEXMEPHOE N300paxeHne 0O0bekTa C y4eTOM OCBELLEHUS U XapaKTe-
PUCTUK ero NoBepPxXHOCTU. Ee 4acTo Mcnonb3yoT Npu co3gaHumn urp (Hanpu-
Mep, Quake), BUOEOKNNMOB, MOAENMPOBaHUM NaHawadToB (C Uccnenosa-
TENbCKUMU N BOEHHLIMU LIENSIMW) B aBUALIMOHHbIX U TPAHCMOPTHbLIX TPeHa-
Xepax-nMmuratopax, oias co3gaHns «BUPTYasibHbIX MUPOB».

CAD/CAM cuctembl npegHa3HayeHbl s MOOENMPOBaHUS CIIOXHOIo
TEXHUYECKOrO U3OEeNnsa 1 TEXHONOrMM ero npon3esoacTea. Hambonee Tmnuny-
Hble MPUMEHEHUS — MPOEKTUPOBAHNE MUKPOCXEM, 3JIEKTPOHHbIX NnaaT, a.-
TOMOOWUNEN, CaMoNeTOB, apPXNUTEKTYPHbLIX COOPYXEHWI.

O6paboTka BUaAeoM300pakeHnin NCrosib3yeTcs ONsg U3gaHusa U MOHTa-
Xa BUOEOPOSINKOB U PUCOBAHHBLIX PUIIbMOB.

1.4. O0Ow,aqa cTpyKTypa NporpamMMHbIX CPEeACTB

MporpammHoe oGecnevyeHne KOMMblOTEepHOW rpadukm — npo-
rpaMmmbl, OT 6a30BbIX NPOrPaMMHbIX MOAyneln A0 nosiHoMacwTabHbIX rpa-
dunyecknx cucTem, Kotopble obecneymBaioT paboTy CPeacTB KOMMbOTEP-
HOW rpaduKkn.
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Takue nporpamMmbl O0MKHbI 06ecneyrBaTb NOb30BATENS CPeacTBaMMm
Ons BBoga mnn GopMmnpoBaHms M3obpaxeHus, ero npeobpa3oBaHns U Bbl-
BOJA MOJTYYEHHbIX PE3Y/IbTATOB.

B M3Y nepcoHanbHOro KoMnbioTepa 3anuncaHbl 3IeMeHTapHble PYHK-
LMK, NMO3BONSAIOLIME OCYLLECTBASATL B3aMMOOENCTBME KOMMbIOTEPA C BHELU-
HUMU NEPUPEPUNHBIMA YCTPONCTBAMMU.

Ba3zoBaa cuctema BBoga-BbiBoga (BIOS) - Habop npoueayp, 06-
pas3ylLlnin NPOrpaMMHbIN MHTEPGPENC HUXHENO YPOBHS A9 yrnpaBneHus
CTaHOapTHbLIMK ycTponcTBamn OBM.

BbasoBoe nporpamMmMHoe obecnedyeHne BuUOeOCUCTEMbI (nMogobnacTb
BIOS) Takxe BbINOSIHEHO B BUAe MUKponpoLuenyp, 3anucaHHbix B M3Y, n
nony4ymnno HaseaHue BmaeoBIOS.

BupeoBIOS - npoueaypbl 6a3oBoi cuctembl BBoaa-BbiBoga (BIOS),
npegHasHavyeHHble Ons ynpaesneHua gucnneem. MNpouenypbl BuaeoBIOS
Takxke HasblBalOT npoueaypamu Bunaeoaparisepa BIOS.

Kaxpas npouenypa obpallaetcs K KOHTposiepam Buaeoagantepa ye-
pe3 cneumanbHble NOPTbl U MHULMMPYET BbIPabOTKy CXemMamMu ynpasBnsito-
LUMX 3NIEKTPUYECKNX CUTHAMOB.

Ona rubkocTn ynpaBneHms 4OCTyN K 3TUM CpeACcTBaM OpraHM30BaH Ha
HECKOJIbKMX YPOBHSAX (Ha ypOBHE OMepauMoOHHON CUCTEMbI, HA YPOBHE
BuaeoBIOS n ¢pusnyeckom ypoBHE) NMOCpPeacTBOM CheLmanbHbIX annapar-
HbIX CpeacTs.

[Iporpamma MS-DOS

Snpo MS-DOS

HpariBepsl

BIOS

Amnmnaparypa

Puc. 3. Cxema B3aumopgencTBUS MNporpamMmmbi
c agpom MS-DOS, BIOS u annapatypoi KomnbioTepa
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Ha pucyHke 3 nsobpaxeHa cxema B3anMOAENCTBUS NMPOrpamMmbl ¢ S4-
pomMm MS-DOS, BIOS v annapatypoi komMmnbloTepa.

dusnyecknin ypoBeHb NpenoCcTaBiseT NporpaMMUCTy BO3MOXHOCTb
NPsSIMOro A0CTyna K annapaTHOW 4acTu BUAEOCUCTEMbI YEpe3 creunanb-
Hble perucTpbl (NOpPThl). NPOM3BOANTENLHOCTL MPOrPamMmMbl NPU UCNObL30-
BaHWKM 3TOro YPOBHS AOCTUIraeT Makcumyma.

HepocTtaTkoM nporpamMm, UCMosb3yLWyX NpsgMoe nporpaMmMmmpoBaHmne
BUAE0QOANTEPOB, SABMASETCA UX HEMEPEHOCUMOCTb. Beap dyHKUMOHANbHbIE
0COBEHHOCTM BMAE0A[ANTEPOB PA3/INYHbLIX NMPOU3BOOUTENEN MOTYT OTNU-
yaTbcsa (0COOEHHO 3TO KacaeTcs apantepoB SVGA). NporpamMmmpoBaHne Ha
3TOM YpPOBHE K TOMY Xe — OO0CTaTO4yHO CoXHas npoueaypa, T.K. TpebyeT
rnyboKnx 3HaHUI GYHKUMOHMPOBAHUS anmnapaTHbIX CPeacTB.

Ha ypoBHe dyHkuni BuaoeoBIOS nporpamma obpallaeTtcs K BUAeocuc-
TemMe 4yepes npepbiBaHne INT 10h. ObpalleHre K 3ToOMy NMpepbiBaHUIO aaeT
BO3MOXHOCTb akTUBU3UpPOoBaTb PpyHKUUM BUAeoBIOS, nossonsiouimne pado-
TaTb C OTAENbHLIMU MMKCENAMM 3KPaHa. Takon ypoOBEHb paclunpsieT pyHK-
uMn B3aMMOAENCTBMS NporpaMmMbl C BUAEOCUCTEMON, oBecneymBas Xopo-
LYy0 MOOWUbHOCTbL (MEPEHOCUMOCTb) U CKOPOCTb. HakoHel, Hanbonee Bbl-
COKNIA ypOBEHb MPOrpamMmMmnpoBaHmns obecnevymBaeT UCMOoJib30BaHME YHK-
UM ONEPALMOHHON CUCTEMBI.

B cocTaB onepaumMoHHOW CUCTEMbI BXOAAT CreuuasibHble YTUIUTbl —
OpanBepbl BHELUHUX YCTPOMCTB, KaXAbll M3 KOTOPbIX MPeaHasHayveH as
ynpaBfieHnss COOTBETCTBYIOLLIMM YCTPOWNCTBOM (B TOM 4MCle U Buagoaaan-
TEPOM) Ha annapaTHOM YPOBHE.

ApaiBep — cnyxebHaa nporpamMmma, npegocTtaBnsaowas GyHKUUW Y-
paBfeHns BHELLHUM YCTPOMCTBOM, a Takxke oNnTUMU3NpyoLasa 3To ynpassne-
Hne. OObINHO ApariBepbl BUAeoaganTepoB paspabaTtbiBaloTcs camoin dpup-
MOI, co3aaBluen Buaeoanantep. Noatomy Kponotimeas paboTa ¢ permcTt-
pamMu ckpbiTa OT MPOrpamMmMmMcToB, paspadaTtbiBaloLmx nporpammel Windows
unn DOS. OHM MMEIOT Aeno TONbKO C XOPOLLO A0KYMEHTUPOBAHHbLIMU BbICO-
KOYPOBHEBbLIMU (PYHKLUNAMM Fpadurnyeckoro nHrepdenca.

DyHKUMKM ONepaLmMoHHON CUCTEMBI, OOpallaloLmMecs K BUaeocucTteme
MK, o6pasyioT rpaduryeckmin MHTepderc onepaumoHHON CUCTEMbI. TN PYHK-
LMW1 MO3BONSAIOT BbIMONHATL O0ONiee CNoXHble rpaduyeckme npeobpasosa-
HUS M300paxeHuns, paboTaTb CO COXHbIMU rPpadUiYeckMm 06bEKTaAMU, NOo-
HOCTbIO abCcTparnpyscb OT annapaTypbl BUAEOCUCTEMBI. [1oaTOMY npunoxe-
HUS, NCMONb3YIOLLME BbI3OBbI QYHKLIMA ONEPALIMOHHOW CUCTEMBI, ABASIOTCS
Hambonee MobUNbHbIMU. Takne NPUNoXeHus Moryt paboTtaTtb Ha NtobbIX MK,
roe ycTtaHOBJNIeHa aHaslorMyHasi ornepaumoHHas cucTema.

B cucteme DOS pgocTyn K rpadumyecknum cpenctsamMm npenocTaBnseT-
€Sl HENOCPEeACTBEHHO. ITO obecneynBaeT MakCUMaibHO BO3MOXHYIO CKO-
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pocTb BbiBoga. Windows ¢ uenbio obecnedyeHns HagexHol paboThbl cucTe-
Mbl TpebyeT, 4ToObI BCce rpaduyeckme onepauym BbinonHanmnck yepes GDI —
crneumanbHbil HTEpdENC rpadpuyeckmx YyCTPoOMcTB. ITO yOOOHO 1 Hagex-
HO, HO CYLLECTBEHHO CHMXaeT CKOPOCTb BbIBOAA.

MoaToMy M BO3HMKIA HEOOXOOUMMOCTb B MHTepdeince, OaloLemM BO3-
MOXHOCTb paspadoTtymkam npuknagHoro MO ana Windows, B3anmMoaeincTBy-
loLero ¢ annapaTHOM 4acTbio KOMMblOTeEpa, Oonee 6e30MacHO Oas BCEWN
cucTeMbl paboTaTb CO cneumduyeckuMn QYHKUMSMU «Keesa».

Ha paHHbIi MmoMeHT B Windows cyllecTBYeT ABa cTaHaapTa ans pabo-
Tbl C TpexmepHon rpadukon: OpenGL, aBnaOWMACA cTaHOAPTOM Ae-pakTo
ons Bcex rpadpuyecknx padboumx ctaHuui, n DirectX — ctangapT, npeano-
XeHHbIN pupmon Microsoft.

DirectX npenctaBnset coboin Habop n3 Heckonbkmnx APl (Application
Program Interface — nHtepdeinc npuknagHbix nporpaMmm), NO3BOSSIOLLMX
pa3paboTtumkam npuknagHoro MO nonyy4aTb AOCTYN K cneunduyecknm GyHK-
uMsaM annapaTtHoro obecnedeHuss 6e3 HeOOBXOAMMOCTM HanMcaHus anna-
paTHO-3aBMCMMOI0 NPOrpaMMHOro koga.

Habop DirectX dupmbl Microsoft cocToUT 13 HECKONbKUX KOMIMOHEH-
ToB, obGecneymBaloLLMX MOBbILEHHYIO CKOPOCTb BbiBOAA BUAEOanaNTEpPOB,
3BYKOBbIX KapT U T.4., Kak npaBuio, 6e3 yBennyeHns Harpy3km Ha npoLec-
cop. K HacToguwemy BpemeHn Microsoft npegnaraet B Buae OOMNOSHEHUS K
Windows 95 yxe naTtyto Bepcuio DirectX, koTopas Bknto4aeT B cebs (nepe-
YeHb HEMOJHbIN) CnenyLne cocTaBNaloLWne:

- DirectDraw — KOMMOHeHT, obecnedynBaoLmii AO0CTYN K annapaTHbIM

cpencTBam, OTBevalLWwmMm 3a padboTy ¢ nsodbpaxeHnem. KOMNOHEHT
[aeT BO3MOXHOCTb paboTaTb C ABYXMEPHOW rpadukon 1 Harnpsmyio
YNpaBnsaTb BUOEONAMSATHIO;

- Direct3D — nogcuctemMa co3gaHus TpeXMepHbIX rpaduyecknx n3ob-
paxeHuii. Coctout n3 APl HU3KOro ypoBHS, KOTOPbLIN obecrneynBaeT
HECKONbKO 6a30BbIX BO3SMOXHOCTEN cO3aaHna naobpaxeHuii, n API
BbICOKOrO YPOBHS, KOTOPbIA OCYLLECTBASET KOMMJIEKC Onepauumi,
ob6pasyoLLnx n3obpaxeHue.

Ons DOoCTUXEeHUs MakcumanbHOro ObICTPOAENCTBUSA LEeNecoobpasHo
MCNOAb30BaTh BuaeoananTepsbl, peanudyowme dyHkumm DirectX Ha anna-
paTHOM YPOBHe.

B kauecTBe npumepa BuaeoaganTepoB, NoanepXneaoLWmx 1 annapar-
HO peanuayowmnx eyHkumm 3D, DirectX, Direct3D u apyrue, MoXHO npuBec-
TV BUaeoaganTepbl XOPOLLO n3BeCcTHOM pupmbl Diamond, Hanpumep, Stealth
3D 2000XL, Stealth 3D 3000XL n aHanorn4yHble. JaHHble KOHTPOIEPLI UME-
IOT B CBOEM cocTaBe ObicTpoaencTeyowme 3D-yckoputenn. KOHCTPYKLUMS
BMOE0aaanTepoB obecneyrBaeT BbICOKYIO CKOPOCTb BUAEOBbLIBOAA HE TOJIbKO
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B MPUNOXEHUAX 1N NporpaMmmMax, UCrnosb3yoLlmx 3D-TeXHON0ro, HO 1 B Tpa-
OVUMOHHBIX NporpaMmmMax. 3Ha4ynTesnbHbIi 00beM ObICTPOAENCTBYIOLLEN BU-
neonamaTu (2-4 MbaiiT) Nno3BONSET peann3oBaTbh BbICOKOE paspeLleHmne npm
LLUMPOKOW LIBETOBOW nanuTtpe.

Bubnmnoteka OpenGL dupmsbl Silicon Graphics — 6onee MOLLUHbI U Me-
Hee cnoxHbii APl. CywectBeHHoe gocTtomHcTBO OpenGL — ero wwupokas
pacnpocTpaHeHHOCTb. OH ABNSIeTCA CTaHOAPTOM B MUPE rpaduyeckmx CTaH-
umii Tna Sun, Silicon Graphics u ap. OpenGL npeactaenseT cobon npo-
rpaMMHbI MHTEpdenc K rpadpuyieckoMmy 060pyaoBaHMIO (XOTA CYLLLECTBYET
M 4nCTO nporpamMmHble peannsaumm OpenGL). MHTepdenc HacumuTbiBaeT
okono 120 pasnunyHbIX KOMaHA, KOTOpble MPOrPaMMUCT NCNONbL3YET s 3a-
naHus oObekTOB U onepaumin Hag, HAMMK.

Ecnn B3aTb Ha BbIGOp NtoOY0 cepbes3Hyio 3D-nporpamMmmy, TO ckopee
BCcero B Hee 3anoxeH nmeHHo OpenGL. OH MoxeT paboTaTb Kak Ha Mpo-
rpaMMHOM YPOBHE, TaK U C MPUMEHEHNEM anmnapaTHbIX MPEUMYLLECTB, eCNn
BUOeocucTema ocHauleHa 3D-yckoputeneMm. [naBHas cdepa npUMeHeHus
OpenGL B KOMMbIOTEPHOW rpadurke — 9TO CO34aHME B peaslbHOM BPEMEHU
npenBapuUTesbHbIX BapMaHTOB TPEXMEPHbIX CLLEH, MOCTPOEHHbIX B BEPCTaslb-
HbIX NMporpammax 1 B nporpammax 3D-mopenvpoBaHus. Takme BapuaHThbl
npopabaTbiBalOTCS HE Tak TWATEsIbHO, KAk OKOHYaTe/IbHOE N300paxeHune, un
NMOpPOI0 HE UMEIOT HMYEro OBLLEro C PpUHANbHLIM PEHOEPUHIOM (OT rendering
— nNpeobpasoBaHme rpaduryeckoro M3obpaxeHns B MacCMB TOYEK aKkpaHa).

MpenBapuTenbHble BapuaHTbl NPaBUIbLHO MepenatT BUA, NOBEPXHOC-
TEN N UX OCBELLEHME M MO3BOSAIOT OONee TOYHO NpeacTaBuUTb cebe, Kak
OyaeT BbirNsgaeTb Ball NPOeKkT. BonbLMHCTBO NporpaMMHbIX NakeToB npepq-
naratoT HecKOJIbKO YPOBHEN peHaepuHra Ha ocHoBe OpenGL, HaymMHasa c
MPOCTENLUNX NPEeACTaB/IEHMA B BUAE KApKACHOM MOAENN U 3aKaHuMBas no-
YT NOJIHOCTBIO MPOCHUTAHHLIMU N306pPaXeHUaIMN. ViMest 4OCTAaTOYHO MOLLL-
HbIA npoueccop unu npoueccop MMX, unu 3D-yckopuTtenb, Bbl MOXeTe
Nnosy4nTb AeTann3aumio N3obpaxeHnss caMoro BbICOKOrO YPOBHS.

B 3akntoyeHne OTMETMM, YTO CO34aHME OMHAMMYHOIO PEeanMCTUYHOrO
n300paxeHns, HaNpuUMepP PekIaMHOro posmka, — Ype3BblYaMHO TPYOO0EM-
KNI NPOLLECC; B HEM 3a4eMCTBOBAHbI AECATKM NOAEN, COBPEMEHHOE MNPOo-
rpammHoe obopynoBaHue u BbiIcTpoaencTeyolme npoueccopbl. OgHako
NMOBbILLEHNE ObICTPOAENCTBUS KOMMbIOTEPOB, CO34aHME HOBbIX rpaduyec-
KMX MHCTPYMEHTOB, HaunHas OT rpaduyeckmx penakTopoB M KOHYasd npo-
rpaMMHbIM obecnevyeHnemM rpapuyecknx CTaHuuiA, a rnaBHoe, TOT UHTe-
pec, KOTOpbI BbI3bIBAET K cebe MallunHHasa rpaduka, Nno3BonsieT yBepeHHO
roBOpPUTbL O TOM, YTO €ee OXUAAET ycrnelwHoe oyayuiee.
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2. ANMNAPATHBIE CPEAOCTBA BUOEOCUCTEM 3BM
2.1. NMpuvHuunbl geicTBusa Bupgeocucrem 3BM

Bupeocurctema KomMnboTepa BKIIOYAET B ceOS psag annapaTHbIX U Npo-
rpPaMMHbIX CPeACTB, MO3BONSIOLLMX MOJlyYyaTb Ha 3KpaHe OUCMNEs TEKCTO-
Bble U rpaduydeckme n3obpaxeHns. OCHOBY BMOEOCUCTEMbI COCTaBASIOT
CXeMbl 0191 TEHEPUPOBAHUA 3NEKTPUYECKNX CUMHANOB, YNPasBASoLWLNX MO-
HUTOPOM.

B nepcoHanbHbix kKomnbloTepax PC/XT n PC/AT HeT BCTPOEHHbIX BU-
[eocxeM, NO3TOMY MOMb30BaTENb CAMOCTOATENbHO NpuobpeTaeT n ycTa-
HaBNMBaeT BuaeoaganTep (BMOeokapTy) M cOOCTBEHHO aucnnein. B Tunumy-
HOWM KOHbUrypauun gucnnen noaknoyaeTcsa 9-XxuibHelM kabenem kK agan-
Tepy, Haxopswemycs BHyTpu MK. Bugeoagantep npeacrasnseT coboi ne-
yaTHYlo nnaTty, UMetoLLyto 9-KOHTaKTHbI pasbeM Of1s kabensa gucnnes v aea
KpaeBbIx pasbema 2*31, KOTOpble BCTABNAOTCA B OOVH U3 pa3beMOB pac-
wupeHna (cnotoB) Ha matepuHckon nnarte K. Ha nnate sBuaoeoapantepa
yCTaHOBNEHbl MUKpocxeMbl M3Y 3HakoreHepaTtopa, NPorpaMmMmnpyemMoro
KoHTponnepa JJIT, BugeonamaTtu (unn suaeodbydepa) n gp. Cxembl BUOEO-
apantepa GOPMUPYIOT CUrHasbl, ynpasnagowme 101 MHGopMaumnen, KoTo-
pas BbIBOAUTCH Ha 3KpaH MOHUTOpA. B3anmopencteme KOMMOHEHTOB BU-
Jeocunctembl nNpn GopMUPOBaHNUM N300paXeHNST OEMOHCTPUPYETCS Ha pu-
CYyHke 4.

00000000 0001000 CunrtbiBaHue OTobpakenne
00000000 1110100

00000111 0000010 CTPOKH JAaHHBIX CTPOKH JTAaHHBIX
00001000 0000001

01110000 0000001
10000000 00011101
1000000 0010000
10000000 0100000
10000000 1000000

N
=> Bugeoananrep |[ )

00000000 11010011
00000000 00110101

Bugeonamsath Jmcnaeit

Puc. 4. NMpuHuun dopmupoBaHua usodbpaxeHusa Bugeocuctemoi MK

MpuHuMnbl gencTeua BuaeocmcteM IBM oTnmyaloTcs YpesBblHaHOM
npocToToi. BugeonamaTtb (Buaeobydep) CNyXuT ang XpaHeHns 3aKoamnmpo-
BaHHOro n3obpaxeHus. ucnnen komnbloTepa npeacrtaBnsgaeT cobo BbICO-
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KOKQ4eCTBEHHYIO MOHOXPOMHYIO W/ LIBETHYIO 3JIEKTPOHHO-JTYYEBYIO TPYOKY
CO CXeMaMu NuTaHus 1 ynpaeneHuns. Buoeoapantep npeacraBnsgeT cobomn
3NEKTPOHHYIO NnaTty, obGecneyrBaloLLytO BbIBOA, HA 3KpaH TEKCTOBbLIX U rpa-
dunyecknx n3obpaxeHnin, a Takke NPorpamMMHoe yrnpaBieHne BUOEOCUCTe-
Moin. Ka4yecTBO 1M BO3MOXHOCTU N300pPaXeHUs B 3HAYUTENbHOW CTEMNEHU
onpenensioTcs XxapakTepucTukamm BuaeoaganTepa.

B Bupeonamsatn nnm B Buaeobydepe n3obpaxkeHne XpaHUTCS B BUAE
MaccuBa OBOMYHbIX YNCEN; OHM KOOVPYIOT NPOCTeNlIne, Heaenmmble ane-
MEHTbl M300paXeHus, Ha3blBaeMble MUKCENaMu.

B npocTeiwem cnydae, korga Heo6xoaAMMo BOCNPOU3BECTU NNLLb YEp-
HO-Oenblii BapnaHT n3obpaxeHus 6e3 rpagaunii oTTEHKOB, YepHble NuKce-
Nbl MOTYT ObITb NPeACcTaBNeHbl, HANPUMEP, eANHMLAMUN, a Benble — HYNSIMK.
Ha pucyHke 4 noka3aHO, kak MaCCUB YepHbIX M Befbix TOYek Ha 3KpaHe
aucnnes, obpasyowmii keagpaT 16*16, MOXHO 3anucaTb HAOOPOM 32-X BOCb-
MUPa3pPaaHbIX OBOUYHbBIX YMCEN.

B cnyyae, korga Heo6xoOuMO BbIBECTM Ha 3KpaH LBETHOE n3obpaxe-
HUe, ANS ONMCaHus LBEeTa KaXaoro nmMkcena B BUAeonamsT ogHoOro outa
HepocTaToyHo. B pasgene 1.2 6biin npeactaBfieHbl OCHOBbI KOAUPOBKU
useta mogenu RGB. B o6uiem cnydyae cnocob onmMcaHus 3aBUCUT OT ryoun-
Hbl LUBeTa JAaHHOro M300paXXeHns N NPUHATON LBETOBOM MOOENN.

Fny6uHa uBeTa npeacTasnsieT coboit Ymucno 6ut, Heobxoaumoe Ans
onpeneneHus (KkogupoBaHus) LBeTa Kaxaoro nukcena. Ecnn nsobpaxeHmne
[onyckaeT, 4ToObl KaxXAblli ero nukcen Obin nobbiM N3 YETbIPEX LBETOB, NS
onpeneneHns, Kakom U3 3TUX YeTbIPex LBETOB A0/IKEH MCMOJIb30BaTbCS,
notpebyeTtca 2 6uta. B aTom cnydae rnybuHa LBeTa paBHa ABYM. Halle Bce-
ro B MK npu BbIBOAE N300paxXeHns ncnosnb3yeTcs rnyouHa upeTa, paBHas 2,
4, 8, 15, 16 nn 24 dbutam.

Takum 06pasoM, HETPYAHO MOACYMTaTb, Kakol OObeM BUAEOMaAMSATU
OOJMKHO 3aHMMaThb N306paxeHne, BbIBOAMMOE Ha MOJHbIA 3kpaH B 16-uBeT-
HOM pexnme ¢ paspelueHmemMm 640*480. [nsa aToro HE0H6XO0ANMMO NMEepPEeMHO-
XWUTb YMCIIO MUKCENOB, U3 KOTOPbIX COCTOUT M300paxeHne, Ha KOIMYECTBO
6arToB, npuxoasileecs Ha oavH nukcen: 640*480*4/8 = 150 KoanT.

Mpennonoxmm, 4To Ham NoHaAobUIOCh BLIBECTM Ha 3KpaH HOBOE M300-
paxeHue. Bce, 4To HaM B 3TOM c/lydae Hafo caenaTb, — 3TO COOTBETCTBYHO-
wmM 06pa3omM M3MEHUTb COOEPXMMOE BUAEONamMaTn, 4ToObl OHO OTOOpa-
Xano Ha akpaHe TpebyeMylo COBOKYMHOCTb To4ek. Takum obpas3om, name-
HAS COAEPXMMOE BUAEONaMATM, MOXHO, Hanpumep, nokasaTb Bpallato-
Leecs KOeco UM Xe Koneco, KOTopoe MornepeMeHHO TO pacTarnBaeTcs,
TO CXMMaeTcs.
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2.2. Oucnnen

Oncnnen aBnsgeTcs OCHOBHbIM NMepUdEPUNnHbLIM YCTPOWNCTBOM KakK aJ14
oTobpaxeHnsa nHpopmMauu, BBOOMMOW B KOMMbIOTEP, TaKk U ANS Bbloa4yun
NoJSb30BaTesI0 PE3YNbTATOB BbINOJIHEHUS NPOrpaMMbl.

OcHoBol knaccudukaumm AUCniees aBASOTCA GU3NYECKMe NPUHLN-
nbl GopMUPOBaHMS n3obpaxenus. Pasnunyalot gucnnen Ha 6ase IJIT, xua-
KOKpUCTannuyeckue amcnneun, ninasmMeHHble OUCNeun, 31eKTPOIOMUHEC-
LeHTHble aucrinien. NpueBenemMm cpaBHUTESIbHbIE XapakTEPUCTUKM Nepedvmc-
JIeHHbIX OUCMees.

Oncnnen Ha ocHoBe BJIT COCTOUT U3 SNEKTPOHHOM NYLLKN (U U3 Tpex
nyLwek Ang UBeTHOro AUCMJies), OTK/IOHSIOWEN CUCTEMbI U 3KPaHa, NOKPbI-
TOro cnoem nomMuHogopa. Bce 3T yCcTponcTBa nomMeLleHbl B BaKyyMHbIA
6annoH. DNeKTPOHHAs MyLiKa CAY>XUT UCTOYHUKOM 3N1EKTPOHOB, Harnpaense-
MbIX MPY NOMOLLM OTKJTIOHSAOLLEN CUCTEMbBI B HYXKHYIO YacTb 9KpaHa, rae anek-
TPOHbI B3aUMOENCTBYIOT C NOKPbLITUEM 3KpaHa. B peadynbtate B3anmonen-
CTBUS UCNycKaeTcs cBeT. MIsobpaxeHue Ha SJIT dpopmMupyeTcs 3a CHeT npo-
Gera ny4a 3/1eKTPOHOB.

Jlyy anekTpoHOB HaumMHaeT npoberatb MO 3KpaHy C BEPXHEro JIeBOro
yrna go npasoro BepxHero yrna. Korga nyy noxoguTt OO NpaBon CTOPOHHLI,
OH racuTcs 1 nepemMeLLaeTCcs Ha CrenyoLyo rOpU30OHTasIbHYIO JIMHUIO, Ha-
XOOsLLyOca noa npeablayuien nuHuein. MNMocne Toro kak ny4 npodexmnT no
BCEMY 9KPaHy, OH racuTCs 1 NepeMELLAEeTCs B BEPXHUI NEBbIN yron. 3aTem
npouecc NoBTOpseTcs cHoBa. Cnep OT siyda Ha 9kpaHe obpaslyeT pacTp.
MI3aMeHdasa cuny Toka B Jlyd4e 91IeKTPOHOB Npv GpOpMMPOBaHUN UM pacTpa,
MOXHO MEHSATb MHTEHCUBHOCTb CBEYEHUS OTAESNbHbIX 3JIEMEHTOB (MuUKCe-
JI0B) 3KpaHa. B npouecce BbiBOAa KaXaon CTPOKM pacTpa MHTEHCUBHOCTb
3/IEKTPOHHOIO Jlydya U3MEHSETCS B 3aBMCUMOCTU OT CUrHanoB, nogaBae-
MbIX Ha BXO MOHUTOpa BuaeoasanTepoM (B LLBETHOM MOHUTOPE OJ19 KaX-
[0ro NepBMYHOrO LIBETA MCMOMb3YETCA COOCTBEHHbIN SNIEKTPOHHBIN y4, YTO
B OAHHOM CJlydae HEeCyLleCTBEHHO). B OJIT anekTpOHHbI Nydy OABUMXETCS C
NOCTOAHHOW CKOPOCTbIO BAOJIb CTPOKM pacTpa U BHU3 C OOHOM CTPOKN pac-
Tpa Ha cnegyouwyo. [1na ynpaBieHna HacTynieHUeM MOMEHTA BPEMEHMU
nepexona fiy4a OT KpamHen nNpaBon TOYKM CTPOKWU K KparHEN NeBOM ToYke
cnenylowen CTpoku (T.e. ANg ynpasiieHns rOPU30oHTalbHbIM 0OPaTHLIM XO-
OOM Jflyya) afjantep reHepupyeT CUrHana ropu3oHTaNIbHOM CUHXPOHU3ALMN.
CurHan BepTMKaNbHON CUHXPOHM3AUMU UCMONb3YyeTCa O ynpaBieHus ne-
peEMeLLEHNEM SNEKTPOHHOIO Jlyda OT KparHer npaBoin No3nLMM B CAMON HXK-
Hel CTpOKe pacTpa B JIEBbIM BEPXHWIA Yron 9KpaHa (yrnpasieHne BepTukasb-
HbIM 00paTHLIM XO0O0M Nyya). YToObl rnas He 3amMeyvasn CMeHbl KaapoB, Mpo-
6er nyya No BCeMy 3KpaHy AO/MKEH NPOMCXOANTb C YyacToTor nopsaka 70 u.
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JaHHble BUaeonamMmaTh Kak pa3 v onpenensior, Kak MoayampyeTcs nyd
3NEKTPOHOB BO BPEMSI CKAHMPOBAHMS 3KpaHa.

[na peweHns 3agad ynpasieHUs IyHOM 3NEKTPOHOB CIYXKUT OONbLUMH-
CTBO PErMCTPOB KOHTPOJIIEpa 3NeKTPOHHO-JTy4EBON TPYOKM.

MOHOXpPOMHBbIA AucnNen — OUCMen, To4ka Ha 3KpaHe KOTOPOoro
MOXET ObITb UM CBETJION, UM TEMHOM, a TakKe UMEeTb Pa3INYHYIO CTEMNEHb
SIPKOCTN.

B anekTpoHHO-Ny4YeBOW TPyOKe LIBETHOrO OVUCIIES UMEKOTCS TPU 3neK-
TPOHHbIE NYLUKU C OTAENbHLIMU CXeMaMU ynpasneHus. [nsa Toro 4tobbl kax-
0asi N3 nywek «CcTpensna» no JIoMUHOMOPY CBOEro LBeTa, B KaXAOM Ku-
Heckorne MMeeTCsl TeHEBasi Macka.

HepocTtaTok aHanoroBbiX MOHUTOPOB O4YeBUAEH — BONbLIOE NoTpebne-
HUe SHeprum u rabaputbl. TN HEAOCTATKN YCTPAHAIOT XNOKOKPUCTaNInNYe-
ckme gucnneu.

Xunpgkokpuctannmyeckme MOHUTOPbI — NPUOOPLI, KOTOPbIE UCMOJIb-
3YI0T CMOCOBHOCTb XUAKNX KPUCTANI0B M3MEHSATb CBOK OMTUYECKYHO MJoT-
HOCTb UK OTpaXaloLLyo CNoCOOHOCTbL (a crnenoBaTesfibHO, U LBET) Noa, Aen-
CTBUEM 3NEKTPUHECKUX CUTHANOB. MPUHLUMN PaboTbl XXMOKOKPUCTANINYECKUX
MOHUTOPOB 4YaCTUYHO paccmaTtpuBancs B pasgene 1.2, roe pedyb wna ob
CcyOTpaKkTUBHbIX LBETaXx.

Kaxablli 9N1eMeHT XUAKOKPUCTAIMYECKOro MOHMUTOPA COCTOUT 13 NPO-
3PayHON aHU3O0TPOMHOM XUOKOCTU, 3aKIOUYEHHON MeXay ABYMS 3/1eKTPO-
namu. lNMpn nopgaye Ha 9nekTpod HanpPsXXeHUsa KO3IDDULMNEHT OTPaKEHUS
XUOKOCTU U3MEHSIETCS, M CEMMEHT MPU OCBELLLEHUM €ro BHELUHMM WCTOM-
HMKOM CBeTa TeMHeeT. [JOCTOMHCTBO — Masioe NoTpebnieHne aHeprum n He-
6onbluas macca. HepocTtaTkm — HEBbICOKAsi KOHTPACTHOCTb M300paxeHus. B
nocnegHee BPEMS LLUMPOKOE PacrnpocTpaHeHMe MNONyyYunu XuakokpucTan-
nn4yeckue nHaukaTopbl ¢ odbpaTtHol noaceeTkon. KOHCTpYKTMBHAA 0COBEH-
HOCTb — 3@ 3KPAHOM pPa3MeLLAeTCs UICTOYHMK CBETa, a CaMu S4erkn akpaHa
B HOPMaJ/IbHOM COCTOSIHUM HEMnpo3payHbl. Mpu NpunoXeHn HanpskeHus K
Takol s4elike oHa Ha4yMHaeT NpPornyckaTb CBET, 4TO 1 popMUpyeT n3obpaxe-
Hue. [JOCTOMHCTBA — peryampyemasi KOHTPaCTHOCTb M BO3MOXHOCTb dop-
MWUPOBaHUS LBETHOr0 M300paxeHns.

Fazonna3meHHble MOHUTOPbI — NPMOOPLI, B KOTOPLIX ra30Basi CMECb
BbICBEYMBAETCS B COOTBETCTBYIOLLMX MECTax Nnon AENCTBUEM 3nekTpuye-
CKNX MMNYNbCOB. a30Mna3MeHHbIi MOHUTOP NpeacTaBnseT cobon maTpu-
Ly rasopaspsgHbix aN1eMeHTOoB. Kaxablii aneMeHT 1U3ny4yaeT CBeT npu npu-
NIOXEHMN HEOOXOANMMOro HanNpPsXKeHUs. JIoCTOMHCTBO — B0JiIee BbICOKAs KOH-
TPaCTHOCTb, HEJOCTATOK — MOBbILLEHHOE 3HepronoTpebneHne.

MocnepHWin N3 PaCCMOTPEHHBLIX HAMU TUMOB MOHUTOPOB — 3M1EKTPOJSIIO-
MWHECUEHTHbIE MOHUTOPbLI. DNEKTPOJIIOMUHECLEHTHbIE MOHUTOPbI —
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npubopbI, KOTOPbIE PpaboTaloT Ha NPUHUMIME JIIOMUHECLIEHLMN BELLECTBA NPU
BO3OENCTBUM HA HEro 3feKkTpuyeckoro nons. MoHMTOpbl Takoro Tuna co-
CTOSAT U3 MaTPULbl aKTUBHbIX MHOVMKATOPOB, JAlOLWMX APKOe N300paxeHune ¢
BbICOKOW paspeluarollein cnocodbHOCTbIo. JOCTOMHCTBO — BbICOKAas MexaHu-
yeckasi MPOYHOCTb U HaOEeXHOCTb. HepocTtaTtkm — G0MbLLIOE SHEpPronoTped-
JIEHNE 1 BbICOKAsi CTOMMOCTb.

B 6onbluMHCTBE cTaumMoHapHbix MOBM npumeHsatoTca aucnnen Ha 6ase
ONIT. OcTanbHble BUABI UCMOJb3YOTCS B NEPEHOCHbLIX NepPCOHaNbHbIX KOM-
nbtoTepax. B ganbHerwem Mbl Oyaem paccmatpuBaTb MOHUTOPbLI Ha 6ase
OJ1T.

Mpu BbIBOPE MOHMUTOPA HEOOXOANMO YHUTbIBATb BO3MOXHOCTb PabOoThI
c BblOpaHHbiM Buaeoapantepom (VGA, SVGA — cMOTpu cnenyolmin pas-
nen). OgHMM N3 caMbiX BaXKHbIX MapaMeTpOB MOHUTOpPA SABMSIETCSA pasmep
3KpaHa: camMbll pacnpoCTPaHEeHHbIN — 14 AlOMMOB, HO YaCTO MUCMOJb3YKTCS
MOHUTOPLI ¢ pa3mepamn 15, 17 n gaxe 21 gwonm.

OUEeHUTb TEXHUYECKYID CMNOCOOHOCTbL MOHUTOpPa (popMUpOoBaTb Kaye-
CTBEHHOE M300paxeHne Ha CBOEM 3KpaHe MOXHO MO PaCCTOSHUIO MEXay
CBETALLMMUNCA TOYKaMK akpaHa (nukcenamm). ng akpaHa B 14 glorimMmoB ans
NoJTly4eHUs1 KQ4eCTBEHHOro n3obpaxeHuns ctaHgapTa VGA 3TO paccTosiHve
[OJKHO ObITb He 6onee 0,28 mm, ona 21-010MMOBOro MOHMUTOPA — He bonee
0,39 mm.

OpyrumMm BaxkHbIM NapamMeTpoM MOHUTOpPa SIBNSETCS YacToTa KagpoBs
(Vsync) — yactoTa BepTukasbHOM pa3BepTKU 1 YacToTa cTpok (Hsync) — yac-
TOoTa ropu3oHTaNbHON pa3eepTkn. OT YacTOTbl KaApPOBOW pa3BepTKN 3aBu-
CUT MepLaHME 9KpaHa MOHUTOPA, YTO BIMSET HA KA4eCTBO MN300paxXeHNs U,
Kak CneacTBue, Ha yTOMASEeMOCTb rna3. CoBpeMeHHble TpeboBaHMS K Yac-
TOTE KaapoB MoHUTOpa — He MmeHee 70 Iu,.

YacTtoTa cTpok onpeaenseTcs Npon3BeaeHNEM YaCTOTbl BEPTUKANIbHOM
pasBepPTKM Ha KONIMYECTBO BbIBOAMMbBIX CTPOK B OAHOM Kaape (paspeLuato-
Las cnocobHOCTb MO BEPTUKANIM), TO eCTb OHA NPUBAN3NTENBHO PaBHA YNC-
Ny BbIBOAMMbIX CTPOK B CEKyHAY.

Mo Tuny uHTepdgelrica ¢ BuaeoaganTepomM aAmcrnsaen Ha ocHoBe IJIT
MOXHO pasgennTb Ha KOMMNO3UTHbIE, LndpoBbie 1 aHanorosble RGB. lMNepe-
YNCIIUM UX OCHOBHbIE XapakKTepPUCTUKMN.

* Komno3utHbivi. MOHUTOP MMEET OAVH aHanoroBbI Bxoa,. Buaeocwur-

Han noctynaet B MoHuTop B cTaHmapTe NTSC (National Television
System Committee). CtaHgapT NTSC mncnonb3yetcs B ObITOBOM Te-
neBmaeHumn. KoMnosnTHbIN MOHUTOP OObIYHO NPUMEHSIETCS C BUOEO-
agantepom CGA.

« Ungposor. meeT OT 0QHON A0 LECTUN BXOAHbIX NMHMK. Ha undpo-

BOM MOHUTOPE MOXET oTobOpaxaTbCs A0 2" pas3nnyHbIX LLBETOB, rae

CoBpemeHHbIi MyMaHUTapHbIii YHuBepcuTeT

32



N PaBHO KOANYECTBY BXOAHbIX NUHUN. JaHHbIA TN MOHUTOPOB WUC-
nonb3yetca BMmecTe ¢ Buaeoagantepamu CGA n EGA.

« AHanorossbiti RGB. VImeeT Tpu aHanoroBble BXOAHbIE NIMHWN, YrpaB-

NFoWMe KPpacHbIM, 3e/1eHbIM 1 CUHUM LBeTaMn. YPOBEHb Hanpsixe-
HUS Ha KaXX[0W IMHMM OTBEYAET 3a MHTEHCUBHOCTb COOTBETCTBYIO-
LLero uBeTa Ha aKkpaHe. KonnyecTtBo LIBETOB, KOTOPbIE MOXET OTOO-
paxaTb aHaN0roBbli MOHUTOP, OFPaHNYEHO NPAKTUYECKU TOJbKO BO3-
MOXHOCTSMU Buaeoagantepa. AHanoroBblIi MOHUTOP WUCMOJb3YeTCs
COBMECTHO ¢ Buaeoagantepamu VGA, SVGA, rpadpuryecknmm conpo-
ueccopamu, yckoputenamu Windows.

UudpoBbie RGB-MOHUTOPbI — MOHUTOPbLI, NOAAEpPXMBatOLLME LIBET-
HOW (kpacHbIn — Red, 3eneHbli — Green, cuHMn — Blue) 1 MOHOXPOMHBbIM
pexmmMbl pabdoThl.

MepBoHavYanbHO aucnnen Ha 6asze SJ1T Bbinyckanncb ¢ UMEPPOBLIM BU-
neosxonoM. Mpu ncnonb3oBaHUK BuaeoaganTepa ctaHgapta EGA nHpop-
Mauus O UBETHOCTU U SPKOCTM NepenaeTcss B MOHUTOP B LMQPPOBOM BUAE
(undpposot RGB-MOHMTOP) NO LWECTV NPOBOAAM, HTO NO3BOJIIET BOCNPOU3-
BOOAUTbL 0O 64 uBeTOB. Mcrnonb3oBaHMe UMPPOBbLIX MOHUTOPOB U noanep-
XUBAOLWMX UX CTaHOAPTOB HE MO3BOMSNO AN BbIBOAMMbBIX M300paxeHui
YBEINYMBATb KOJIMYECTBO LBETOB M MX OTTEHKOB 6€3 YBENMYEHNS YMcna Npo-
BOAOB, COEAMHSAOWMX BUAEOaoanTep C MOHUTOPOM.

OTa npobnema paspellaetcsa 3ameHol LMdpoBOoro criocoba ceA3U
aHaNIoroBbIM C MCMNOJIb30BAHNEM COOTBETCTBYIOLIEr0 MOHUTOPA (aHasnoro-
BOro MOHUTOpPA) 1 BUAgoaganTepa, 4To Obino peannsosaHo B VGA-cTaHaap-
Te.

AHanoroBble MOHUTOPblI — MOHWUTOPbLI, B KOTOPbLIX MHpOPMaLUA O
LBeTax nepenaeTcs OT BUAEOKAPTbl K MOHUTOPY C MOMOLLbIO aHanoroBbiX
CUrHaNIOB NyTEM M3MEHEHUSI HANPSXKEHUS.

2.3. Bupeoapantepbl

HecmoTps Ha pazHoobpasve BUOeOadanTeEPOB U PEXMMOB, KOTOPbIE
MOXET NOAAEPXKMBATb KaXablA N3 HUX, OONbLUMHCTBO afanTepoB CTPOUTCSH
Mo MNPUHUMNY COBMECTUMOCTWU C Mpeabiaywmmn Bepcusamu. Bupeoapan-
TEp Kaxaown nocnenyolen Bepcun NogaepXnBaeT Kak pexurmbl padoThbl
CBOEro npeauwecTBeHHMKA, Tak U UMEET PSS, OOMOJIHUTENIbHbIX COOCTBEH-
HbIX pexuMoB. Tak, Buaeoagantep EGA nogaoepxvBaeT BCe pexXnmMbl CBOe-
ro npeawecTBeHHuka, Buaeoanantepa CGA. lNMoaTomMy nporpamMmma, paccum-
TaHHaa Ha paboTy ¢ Buaeoamantepom CGA, 6yneT pabotatb U ¢ BUOEO-
agantepom EGA. lNpu aToM, KOHeYHo, Buaeoapantep EGA nopaoepxmnBaeT
elle psg CBOMX COOCTBEHHbLIX PEXMMOB MO CPaBHEHUID C pexmmMamMm BuU-
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neoapantepa CGA. AHanoruyHo, Buaeoapmantep VGA nogoepxvBaeT Bce
pexumbl pabdoTbl EGA 1 nmeeT coOCTBEHHbIE, AOMONHUTENbHbLIE PEXUMBbI.
VGA - 970 6a30BbIli BUAeoaganTep Ass COBPEMEHHbIX IBM-coBMeCTUMbIX
MK. Nponssoautenu BuaeoanantepoB ¢ 1990 r. BbinyckaoT NONHOCTbIO VGA-
COBMECTUMbIE BMAEOaAanTepbl, TO €CTb aaanTepbl, NOAOEPXMBAOLWME BCE
Buaeopexmnmol VGA.

HasoBemM dyHKUMOHaNbHbIE GN0OKM BUAgoaganTepa M OaanM KpaTkoe
onucaHne nx HasHayYeHus.

* UHTepdelic ¢ cuctemMHoO WKMHONW - O6noK, NpeaHas3Ha4YeHHbIn
Ons npvemMa-nepenadn OaHHbIX MexXay CUCTEMHOMN WuHo IBM u
6nokamu rpaduHeckoi KapThl.

« Buneonamsite — BGNOK, KOTOPbIA XPaHUT BCIO rpaduyeckyio MHpop-
Mauuio, BbIBOAMMYIO HA 3KpaH.

+ F'padpnuecknin KOHTpoiep (KOHTPOANep A0CTyna K rpadpruyeckomn
MHPOPMaLUMN) — KOMIMOHEHT BuaeoaganTepa, KOTOPbIA OCYLLECTB-
nsaeT obMeH mMexay BMaeonamMsaTbio M NPOLECCOPOM.

- MocnepoBaTesibHbI KOHTPOJUJIEP (CEKBEHCEP) — KOMMOHEHT BU-
neoagantepa, yrnpasnsiowmii BCeEMU BPEMEHHbIMY NapaMeTpamMm BuU-
neoapanTtepa.

- KoHTponnep atpubyToOB — KOMMOHEHT BuaeoaganTepa, ynpaensto-
WM LUBETOM 3/1IEMEHTOB M300paxXeHUs.

- KoHTponnep anekTpoHHO-ny4yeBou Tpyokm (DJIT) - npubop,
KOTOPbI OCYLLECTBSET reHepaLmio BCEX OCHOBHbIX CUHXPOHU3UNPYHO-
LMX CUTHANIOB U cornacyeT paboTy Bcex 6/10KOB BUOEOKAPTHI.

- Undpo-aHanorossiii npeodpasosatens (LLAM) (Tonbko ong agarn-
TepoB, coBMecTUMbIX ¢ VGA) — KOMMNOHEHT BUAeoadanTepa, KOTo-
pbiIli NpeobpadyeT 3Ha4YeHne n3 Tabnuubl LIBETOB B aHAIOFOBbIE CUT-
Hanbl, NOCTyNaKwLMe Ha MOHUTOP.

Kaxkablii U3 BblLLENEPEYNCNEHHbIX OIOKOB COOAEPXKUT KOMMIEKT PErNCT-

POB, OOCTYMHbIX OJ1S YTEHWS/3anMcn C NOMOLLbIO KOMaH, BBOAA-BbIBOAA B
onpeaeneHHbl NopT.

Kak yxe oTmeyanocb, MHOIMe COBPEMEHHbIE BUAEOaaanTepbl coaep-
Xart cneumanbHble rpaduyeckme conpoLeccopsbl (rpaduyeckne yckopurte-
JIN) N MOTYT CaMOCTOSITE/IbHO Ha anmnapaTHOM YPOBHE BbINONHATL NPOCTEN-
e rpaduyeckme onepaumn. Bece BbluMcneHus, Heobxoanmble onsa dop-
MNPOBaHNSA N300paxeHnsl, BbIMNOJIHAET caM afanTep, Pecypchbl LeHTpasb-
HOro nNpoLieccopa He UCMOMb3YTCS.

Bunpoeoapantepbl ¢ rpadpuyeckumM yCKOPUTENEM UMEIOT PaCLUMPEHHbIN
Habop pernctpoB. Kak npaBuio, NosiHOe onnucaHne 3TUX PErmMcTPoB MOXHO
NOJTYYNTb TOJIbKO Y GUPMbI-NPON3BOANTENS.

ApxutekType Buaeoagantepa SVGA, a Takxe annapaTtHbIM CpeacTBam
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3TOM BMOEOKaPTbl, MO3BOMSIOWMM YYHLUNTb CKOPOCTb Nepefayn AaHHbIX,
nocBsLeHbl pasnensl 2.5 n 2.6.

BonbWMHCTBO BUAEOQOANTEPOB NOAOEPXKMBAET HECKOJIbKO TEKCTOBbIX
1 rpaduyHeckmnx pexnmoB paboTbl, pas3nmyatoLmxcs cnocodbom nHTepnpeTa-
LUMN COAEPXKMMOro BUAEONAMSTM 1 NPeacTaBNeHns AaHHbIX Ha akpaHe [MK.

Kaxxabln pexmm xapakTepua3yeTca pa3peLleHmnem (pa3peLuatoLen cno-
COBHOCTbIO) U LUBETHOCTbIO. B rpadumyeckom pexmnme paspelLueHme gucnses
n3MepseTcs B nuKcenax. B TeKCTOBOM (MNM CUMBOJIBHOM) pexunme paboTbl
aKpaH yooOHO NpeacTaBUTb B BMOE CTPOK CUMMBOJIOB. Mo3aToMy paspelue-
HUe amcrnyies B TEKCTOBOM pexmMe namepsieTcs B cMMBosax. Hanpumep, B
TEKCTOBOM pexunme paspellueHme 80*25 o3HayaeT, 4TO Ha 9kpaH ByneT Bbl-
BOANTLCA 25 CTPOK, No 80 CUMBOOB B KaXXO0W CTPOKE.

Kpome Toro, paspelleHne TEKCTOBOro pexmnmMa Takxke xapakTtepuayer-
ca pasdmepamMy CMMBOJIbHOM MaTpuubl. Hanpumep, TEPMUH CUMBOJIbHAsA
MaTpuua 8*14 o3Ha4vaeT, 4TO Kaxdblii CUMBON NPeacTaBNsaeTCs Ha 9KpaHe B
BUAE CUMBOJIbHOM MaTpULbl Pa3MEPHOCTbIO 8 MUKCENIOB MO FOPU3OHTaNN
Ha 14 nukcenoB Mo guaroHanm. 3Has YUCO0 CTPOK U CTONOUOB AAHHOrO
TEKCTOBOrO pexmma 1 pas3mepbl ero CUMBOJIbHOM MaTpuLbl, MOXHO nepe-
cunTaTh paspelleHne TEKCTOBOrO pexmma B nukcenax. Jpyroe HasBaHue
CUMBOJIbHOW MaTpuLbl — NUKCENbHOE NMpeacTaB/ieHne CUMBOJA.

MukcenbHoe nNpeacTaBsieHUe CUMBOJIA — NPSMOYro/ibHAas NUKCESb-
Has Martpuua, KoTopas Npu BbIBOAE HA 9KpaH AaeT m3obpaxeHue OTAeNb-
HOro cMMBO~a.

PaspelueHne pexuvma 3aaeT n BO3MOXHbIE KOOpAMHATbLI BbIBOOA MUK-
cena nnam cuMBoOa Ha 3KpaH. Hanpumep, paspelleHne TEKCTOBOrO pexmnma
80725 onpepnensieT ananasoH BO3MOXHbIX OEKAPTOBbIX KOOPAWHAT CUMMBO-
na Ha akpaHe. CMBONT MOXET ObITb BblBEAEH B MO3ULMIO, ONPEOENsemMyto
HOMEPOM CTpPOKkM (co 3HadeHmem oT 0 0o 24) n ctondbua (Co 3HA4YEHUEM OT
0 no 79). B rpadpuyeckom pexume 640*480 nonoxeHue numkcena Takxe
3agaeTcsa 3HadeHmem cTpoku (o1 0 oo 479) u ctonbua (ot 0 oo 639) Ha
aKkpaHe aucnnesa. Todka ¢ koopauHaTamum (0;0) pacnonoxeHa B BEpPXHEM
NIEBOM Yrly aKpaHa.

Kpome paspelueHuns, u rpaduyeckme, U TEKCTOBbIE PEXMMbI Onpeae-
NAOTCS UBETHOCTbLIO (M pasmMepoM nanutpsbl). OT pasamMepa nannTpbl 3aBu-
CUT, KaKkoe MakCMMaslbHOe KOSIMYECTBO LIBETOB MOXET OblTb BbIBEAEHO Ha
3KpaH 0gHOBpEeMeHHO. Hanpumep, npn 16-U4BETHOM peXuMe OAHOBPEMEH-
HO Ha 9KpaHe oTobOpaxatTcs He 6bonee 16 LBETOB.

Hanbonee pacnpocTpaHeHHbIMU Buaeoadantepamm ¢upmbl IBM, Ha
KOTOpblE paccyMTaHa OCHOBHas 4YacTb MPOrpamMmHOro obecnedvyeHus, pas-
paboTaHHas AN NepCOHabHbIX KOMMbIOTEPOB, SABMASIOTCS MOHOXpOMaTUye-
ckun ancnnennbin Bugeoagantep (Monochrome Display Adapter — MDA),
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uBeTHol rpaduyecknii Buaeoanantep (Color Graphic Adapter — CGA), ynyu-
LueHHbI rpadudeckuin agantep (Enhanced Graphic Adapter — EGA), Buaeo-
rpadpuyeckan matpuua VGA n SUPER VGA. Kpome Toro, Heckosibko TUMNOB
BMOE0aOaNTEPOB, COBMECTUMbIX C KOMMbioTEPaMn dupmbl IBM, BbinyckaeT
dupma Hercules n HekoTopble apyrue.

Mepsbiri MK dupmbl IBM, nossusiminics B 1981 roay, 6bin paccymtaH
Ha 06pabOTKy UCKYUTENbHO TEKCTOBOW MHMOpMaLum. No3aToMy OCHOB-
Hoe TpeboBaHMe K afganTepy 3akiovyanoch B NOSYYEHUM BbICOKOKQYECTBEH-
HbIX TEKCTOBbIX N300PaXEeHWIA.

Apantep MDA (MOHOXPOMHbIA AUCMNENWHbIA apanTtep) — OAVH
N3 caMbIX paHHMX afanTepoB, CNOCOOHbIA BOCNPOU3BOAMTL NULLb andaBuT-
HO-UMPPOBYIO MHDOPMALMIO N HEOOJbLLOE YMUCIO CNY>XEOHbIX CUMBOJIOB (pa3-
peluatollas crnocobHoCcTb akpaHa — 80*25 c1MBOOB).

CuMBObHaA Mo3nuUmsa COCTOUT U3 MaTpULLbl pasMepHOCTbio 9* 14 nuk-
CENoB, YTO MO3BOJISIET MOJTYYNTb XOPOLLO BOCMPUHNUMAEMbIE YENTOBEKOM N300-
paXeHnsi CMMBOJIOB.

Kpome Toro, ¢ nomolupto agantepa MDA co3patoT Takme aTpudyThbl BbIBO-
OVIMbIX NMUKCENOB, Kak HeraTMBHOE N300paxeHne, NoBbILLEHHAs SPKOCTb, NOA-
yepkmBaHme M mMepuaHme. Hannume atux aTpmbyTOB B HEKOTOPOW CTEMEHU
KOMMEeHCMpPYET OTCYTCTBME LiBeTa. Paspeluatolas cnocobHOCTbL BUaeoaaan-
Tepa MDA coctaenset 720 nukcenoB no wupuHe n 350 NMKCenoB no BbICOTE
3KpaHa (pnanee obosHavaetcs 720*350). Takum 0Opa3omM, Ha SKpaHE MOHU-
Topa, ynpaensemMoro suaeoagantepoMm MDA, nmeetcsa 25200 nukcenos.

Apantep CGA (uBeTHOW rpaduueckuin Bupgeoapantep) — npu-
6op, obecneynBaroLLnii BOCNPOU3BeAEHNE NHDOPMaLUM CO CPEOHUM pas-
pEeLIEeHNEM 1N OrPaHUYEHHbIM KOIMYECTBOM LIBETOB (pa3peluaioLlas cnocoob-
HOCTb 3KpaHa — 80*25 cMMBONOB C BOCNPOU3BEAEHNEM 4-X LIBETOB).

LiBeTHOWM rpaduyeckuii apantep nosBuacsa ogHoBpemMeHHo ¢ K B
1981 roay, nogaepxvBan 4 0AHOBPEMEHHO OTOOpaXKaeMbiX LIBETA U UMEN
MakcumanbHoe paspewueHne 640*200 (B rpadpuyeckom pexume).

paduyecknin Bupeoanantep CGA obnagaet no cpaBHeHuio ¢ MDA aBy-
Msi HOBbIMM BO3MOXHOCTSIMU: OH MOXET popMmpoBaTth rpadpuyeckme n3oob-
paxeHus B BUAE AMarpamm, rpadukoB M PUCYHKOB, @ TakKe BbIBOAUTb Ha
3KpaH LUBETHbIE TEKCTOBbIE U rpaduyeckne n3obpaxeHuns. ToT agantep Oo-
nyckaeTt nogknoyeHmne Kk komnototepy RGB-MOHMTOPA, MOHOXPOMATUYECKOrO
WX LBETHOIO KOMMO3UTHOIO MOHUTOPA, a Takke ObIToBOro Tenesnaopa. OT-
METUM, 4TO LBeTOBas NnanuTtpa agantepa CGA goBOSIbHO orpaHmnyeHa. B yact-
HOCTW, OJ19 TEKCTOBOIro pexuma nMmeetcs 16 UBeTOB, a rpaduyeckuin pexmm
NO3BONSIET OAHOBPEMEHHO HabnaaTh Ha 3KpaHe TOMbKO YETbIPE LBETA.

BeegeHne B CGA HOBbIX BO3MOXHOCTEW 3acTaBUIO NOXEPTBOBATb Ka-
4YeCTBOM BbIBOAMMOIO TeKCTa: CMMBOJIbHA Matpuua coctouT na 8*8 nuk-
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CEenoB, a MakcumMarsnbHasa paspeluatollasl crnocobHocTb paBHa 640*320 nuk-
CEnoB.

B apantepe CGA mnmeeTcs BbIXOA KOMMO3WUTHOrO BUAgOCUrHana Aans
NoAKIIOYEHNS K ObITOBOMY TENIEBU30PY C MOMOLLIbIO KOaKCUaibHOro kabens.
Ho B nocneaylowmx agantepax Takon BbIXx0d, OTCYTCTBYET M3-3a HU3KOro Ka-
yecTBa M300paxkeHnst Ha 9KpaHe TeneBu3opa.

YT100bI MONYYNTb HA SKPaHE LBETHbIE BbICOKOKAYECTBEHHbIE U rpadu-
yeckume nzobpaxerHus, pupma IBM B 1984 roay Bbinyctuna agantep EGA.

Apantep EGA (ynyyweHHbIi rpadpuueckuini apgantep) — npmbop,
OCHaLLeHHbIM namaTtbio 64, 128 nnmn 256 Kbart, ¢ BOSMOXHOCTbIO BblBOAA
Ha 3KkpaH 16 LBETOBbIX OTTEHKOB.

OH npeacTaBnsieT coboli OO0BOJIbHO CNIOXHYIO BMOEOCUCTEMY, COOEp-
Xallylo HECKOJIbKO OECATKOB NporpaMMupyembix pernctpos. Agantep EGA
MOXET MOJIHOCTbIO 3MYJIMPOBATb (MMUTUPOBATb) BCE PEXMMbI PaboTbl Npe-
obloywmx agantepos MDA n CGA, Ho 06/1agaeT MHOMMMU OOMNONHUTENbHbI-
M1 0coBeHHOCTsIMU. B yacTHOCTM, pa3peluarolas cnocobHOCTb B rpadu-
yeckoMm pexume noeegeHa oo 640*350 nukcenos, a YMCNO OOHOBPEMEH-
HO HabnaaeMblx Ha dKpaHe LIBETOB cocTaBnsieT 16 ns obuiein nanntpbl B
64 upeTta. Takum obpas3om, apantep EGA obecneumBaeT popmMmnpoBaHme Ha
3KpaHe Ka4eCTBEHHOro TekcTa (CMMBOJIbHAsA NO3ULUS COCTOUT 13 8*14 nuk-
cenoB) 1 6onee HacbILWEHHbIX Mo cpaBHeHUIO ¢ aganTepomMm CGA rpadpuyec-
Knx n3obpaxeHuii. NoseneHne Ha pPbIHKE OELIeBbIX U COBMECTUMbIX ¢ EGA
a[anTepoB («KJIOHOB») M 3HAYUTENIbHOIO YMCcia NPOorpaMMHbIX MakeToB, pac-
CYUTaHHbIX Ha 3TOT aganTtep, npespatuno EGA B cTaHOAPTHbIA U LLNPOKO
pacrnpoCTpaHeHHbIN BUAeoaganTep.

C apantepoMm VGA nosiBUNCS HOBbLIM CTaHOAPT, KOTOPbLIA BK/OYAET B
cebs BCe pexunmbl Npeaplaylmx aganTepoB U paclumpseT nx Ha 6osbluee
4YMCIO LBETOB 1 6OJiee BbICOKYIO pa3peLuatoLLyo CrnocoOHOCTb.

Apantep VGA (Bupeorpaduyeckaa matpuua) — npnbop, KOTopbii
peanunsyet 640*480 Touek B rpaduyHeckomM pexmnme npu 64 — 256 ogHoBpe-
MEHHO OTOOpaxaembix LBETOB (B 3aBMCMMOCTM OT 0ObeMa BUAEONAMSATH).

MporpamMmmHbin nHTEPdenc agantepa VGA aHanorn4yeH Mcnosb3yemo-
My B agantepe EGA, noatoMy 60NbLLUVMHCTBO NPOorpamMm, pa3pabdoTaHHbIX A5
apantepoB EGA, 6e3 BCcakux namMeHeHun paboTtatoT n ¢ agantepom VGA.
MakcumanbHasa paspeluatroias cnocobHocTb VGA coctaBnseTt 720*480 nuk-
CENoB B TEKCTOBOM pexunme n 640480 nukcenoB B rpadruyeckomM pexmnme.
CumMmBONIbHas maTpuua coctomT U3 9*16 nukcenos.

B VGA umeeTcs OGbICTPOOENCTBYIOLWINIA LUPPO-aHanoroBbli npeodpa-
3oBatenb LIAM (Digital Analog Convertor — DAC), 6narogaps 4emy Ha aKkpaHe
MO>XHO OHOBPEMEHHO HabnoaaTk 256 UBeToB U3 00Lel nanuTpbl 2'¢ uBe-
ToB. Agantep VGA paccuymMTaH Ha NoaKioYeHne aHaioroBoro LBETHOro 1nu
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MOHOXpomaTuyeckoro moHutopa. Ctanpapt VGA asnsetcs 6a30BbIM A9
Takux ctaHpapToB, kak Super VGA n HiRes, Ha ero ocHoBe pa3paboTaHbl
yckopuTenu.

Cpaszy nocne nosienenus agantepa VGA MHorve oupmbl Ha4yanu Bbl-
NMycK HOBbIX MOAENEN BMAeoananTepoB, obecnedynBaloLmMx oTobpaxeHne
O0nbLLEro KONMYecTBa LUBETOB 1 OOJbLLUYIO pa3peLlatoLLyo CNoCOOHOCTb. Ta-
Kne aganTtepbl noay4ymunu obuiee HasBaHne Super VGA, nnn SVGA.

Apantep SVGA (ynydweHHbii VGA) — npnbop ¢ o6beMoM Buaeona-
MaTn 1-2 MbainT, obecneumBaloLLni paspeLuaioLLyio cnocobHocTb 12801024
TOYeK Npu XopoLlen nepenaye NoslyTOHOB N LIBETOBbIX OTTEHKOB.

MopaBnsaoulee 60NbLINMHCTBO BuaeoagantepoB SVGA vMMeeT MOoJHYyo
coBmecTuMOocCTb ¢ VGA Ha ypoBHe pernuctpos. [1o3aToMy Bce NporpaMmMHoe
obecneyeHune, co3gaHHoe B pacyeTe Ha Buaeoapantep VGA, paboTaeT C
BuaeoagantepoM SVGA 6e3 OOMNONMHUTENbHBIX U3MEHEHUN.

EcTecTBeHHO, 4TOObI paclMpUTb BO3MOXHOCTM Buaeoaaantepa VGA,
NMPULLINOCL AOMNONIHUTL €ero HOBbIMU peructpamun. Bupeoapantepbl SVGA
MMEIOT 3HaYUTENbHO BOoJblUEe PEMMCTPOB, YEM MPOCThIE BUuaeoanantepbl VGA.
YT106bI BUAaecoanantep SVGA cMor NnposiBUTb BCE CBOM BO3MOXHOCTU, HEOO-
XOAMMO MNPaBUIbHOE MCMOJIb30BaHWE MPOrpaMMHbIM obecnevyeHnemMm BCex
pPerncTpoB BuAeoaganTepa.

K coxanenuto, SVGA He aBnsieTcs cTaHgapTom Hanomobue EGA wnm
VGA. PasnuyHble mooenu sBuaeoanantepa SVGA obnagaioT HEOANHAKOBLIM
HaAObOpPOM PErncTpoB, PaCMosIOXEHHbIX MO Pa3HbIM afpecamM U BbIMOJIHAO-
WKWX pasdfinyHble QYHKUMK. DTO 3HAYMTENIbHO 3aTpygHseT co3gaHue npo-
rpamMm, UCMonb3yoLWKX BCe BO3MOXHOCTN SVGA, Tak Kak Takas nporpamMmma
OOJIKHA NPaBUIIbHO OMNpeaennTb TUN BUaeoagantepa u pabotatb C HAM CO-
OTBETCTBYIOLLIMM 0OpPa30M.

Accouuaumsa VESA (Video Electronic Standards Association) paspatoTa-
na ctaHgapT Ha ¢pyHkuum BIOS, no3songowmin ynpaenaTb Bugeoagantepa-
Mun SVGA. Tekyulaa Bepcua ctaHgapTa VESA He no3BonseT peannsoBbiBaTb
BCE BO3MOXHOCTN COBPEMEHHbIX BUAE0aAaNTEPOB, HaNpMumMep, otobpaxaTb
reoMmeTpuyeckne Gurypbl C UCMNONb30BAHNMEM annapaTHbIX BO3MOXHOCTEN
rpau4eckmnx yCKOPUTENEN.

Bupeoapantepbl SVGA npeBocxoasatT VGA No paspelleHnto akpaHa u
KOJIMYEeCTBY OHOBPEMEHHO OTOOpaXKaeMbIX LIBETOB:

Jlyamue pesxxumsl VGA Tunmassle pexxumsl SVGA
640*480; 16seros 800*600; 256, 65536, 167772 iBeToB
320*200; 256useToB 1024*768; 256, 65536, 16777 2BeToB

1280*1024; 256, 65536, 1677 72k6eroB
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YT106blI MMETb BO3BMOXHOCTb OTOOpaXxaTb O0NblUee KONMMYEeCTBO LIBETOB
npu 60/bLLION paspeluatoLleit cnocobHocTu, Buaeoanantep SVGA nonxeH
MMEeTb 3Ha4YnTenbHO 6onblue BuaeonamaTn, Yem agantep VGA. Hanpumep,
Ona peanusaumn pexmnma ¢ paspelleHmemMm 1024*768 nukcenoB 1 BO3MOX-
HOCTbIO OOHOBPEMEHHOro otobpaxeHunsa 65536 ueetoB (High Resolution)
Heobxoamma BugeonamaTb oobemom 1,6 MbaiT.

®upma Hercules Bbiluna Ha peiHOK MK B 1982 roay, BbiINyCcTUB agantep
Hercules Graphic Card (HGC), koTopbili MOXET pOpMUPOBaATb TEKCT, MNOJHO-
CTbio amynupys agantep MDA, v rpadpuyeckme n3odpaxeHns Ha MOHOXPO-
MaTU4eCKoOM MOHUTOpPE, NpumMmeHsemom ¢ agantepom MDA. HGC npenctas-
nsaeT cobol 3KOHOMWYECKYO anbTepHaTUBY NPU HEOOXOAMMOCTM PabdoThbl C
KaQ4eCTBEHHbIM TEKCTOM M MOHOXpOMaTUYECKOW rpadunkon.

B 1986 roay 6bin co3naH apantep Hercules Graphic Card Plus (HGC+),
OCHOBHOE oTnn4me KoToporo oT agantepos MDA n HGC 3akniovaeTcs B BO3-
MOXHOCTN (POPMUPOBAHUS TEKCTA U3 CUMBOJIbHbIX HAOOPOB, XPAHUMBbIX B
03Y. Opyrumn cnoBamu, agantep HGC+ nossonset ¢popmmpoBaTtb n3obpa-
XXEHUS CMMBOJIOB 13 OMNpPeaenseMoro nosb3oBartenem Habopa.

Takas e BO3MOXHOCTb nuMmeeTcs B agantepax EGA n VGA (cMm. ganee).
B 10 xe Bpemsa agantepbl MDA, CGA n HGC paccuuTaHbl Ha BbIBOA, €OVH-
CTBEHHOIro CMMBOJIbHOIrO Habopa, xpaHumoro B M3Y.

Apnantep Hercules InColor Card, BbinyLeHHbin B 1987 roay, npeacras-
naet coboit 16-uBeTHbIN BapmnaHT agantepa HGC+ 1 nonHOCTbIO aMynmpyeT
ero. MakcumanbHas paspeluarolias crnocobHOCTb AaHHOro agantepa co-
ctaBnseT 720*348 nukcenos, a LBETOBble BO3MOXHOCTW 3KBUBASIEHTHbI
apantepy EGA; Ha akpaHe ogHOBpeMeHHO Habniopaetca 16 LBeToB U3
64-uBeTHON NaNUTPBbI.

2.4. BupeonamsaTtb

MN306paxeHns, BbiBOAMMbIE HA 3aKkpaH [1K, OomKHbI XPaHUTbLCA B OCO-
ObIX sYenkax onepaTVUBHOM NaMATU. DTU GYernkn OOMKHbI ObiTb AOCTYMHbI
KaK LLeHTpanbHOMY MNpOoLEeCcCcopy, Tak U AN CXeM BbiBoAa BuaeounHdopma-
umn. LleHTpanbHbIf NpoLeccop HyxXaaeTcst B ObICTPOM AOCTYNE K 3TUM S4el-
KaMm, HO TpeboBaHMSA NO ObICTPOOENCTBUIO, NPEAbSABASEMbIE K HAM CXema-
MW BbIBOAAQ BMOEOMHOOPMaLUM, HAMHOMO XecTye. ITO AUKTYeT TpeboBa-
HUSA K PU3NYECKOMY PACMOSIOXKEHNIO MUKPOCXEM BUAEOMAMSATU.

Ecnu yctaHOBNEH CMEHHbIN rpadunyeckmini agantep, TO, MOCKOJbKY Ha
HEM pacnofioXeHbl CXeMbl BblBOOA BuAeonHOOPpMaLVN, HA HEM AO0JIKHbI
HaxoaMTbCS U MUKPOCXEMbI Buaeonamatn. Ecnm cxembl BbIBOOA BUAEOUH-
dopmaumn MK pacnonoxeHbl Ha €ro MaTEPUHCKONM nnaTe, Bbl HanMgeTe Ha
Hel MUKPOCXeMbl BUOEONAMATU NOBIN30CTU OT MUKPOCXEM, PEASTU3YIOLLINX
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dYHKUMN CcxeM BbiBOAa BuaeounHdpopmaumn. B niobom cnyvae onepaTtmBHas
namMsaTb 019 XpaHEHUS BUOEOM300paxeHNs peann3oBaHa Ha NpuHUUnmarb-
HO OpPYroM Habope MMKPOCXEM, YEM OCHOBHAS NamMsaTb, UCNONb3yeMas LIEHT-
panbHbIM MNPOLLECCOPOM. ITO onpenensieTcs ocobbiMy CBOMCTBAMU, KOTO-
pbIMU OomkHa o6nagath 3Ta NamMsaTb, U TPEOOBaAHMSMUM NO €€ Pa3MELLEHUIO
Kak MOXHO Bnmnxke K cxemam BbiBOJA BUAEON300paxeHus.

AppecHoe npocTpaHcTeo IBM PC. HanomHuMm HekoTopble cBeae-
HMSa 00 opraHm3aumn namaTtu MK, AgpecHoe NpPoCTpaHCTBO npoleccopa
8086 coctasnsano 1 M6aiT, n3 kotoporo crtapwme 384 Kb6anTt 6binm 3ape-
3€pPBUPOBaHbl A9 NCMNO/Ib30BaHUS CaMOW CUCTEMON.

Korpa pazpabotumkum IBM pasmevanu kapTy naMsaTn ansa UCXoaHbIx IBM
PC, oHM nponsBonbHO pelinnu 3apesepBuposaTtb cTaplune 384 Kéant mns
aJpecHOro NpPoCTpaHCTBa peasbHOro pexuma B 1 M6anT noa BuaeonamMsaTb
(Bupoeodbydep), N3Y BIOS, apantepHble MN3Y 1 apyroe Heobxoaumoe anna-
paTHoe obecneyeHme. NocTossHHOE 3anomMunHaioLee yctponctso (M3Y) npen-
cTaBngeT cobon NnamsaTh, NPpeaHa3HaAYEHHYIO TONbKO A1 CHUTbIBAHUS. B KOM-
nbtoTepax epupmbl IBM nnm coBmecTnMbix ¢ HUMK B MNM3Y xpaHaTcsa noanpor-
paMMbl HU3KOrO YpPOBHS, cocTaBnsowme BIOS (6a3oByto cuctemy BBOAA-
BbiBOOA). BIOS conep>xuT nporpaMmmy camMonpoBEPKU, KOTOPYIO KOMMbIOTEP
BbIMOJIHAET BCAKNIM pa3 nNpu 3arpyske, a Takxke Habop npouenyp, obneryato-
LWKMX nporpamMmmam 1 ornepaumoHHbIM cucTtemam obpalleHne K BHELUHUM
ycTporictBam [MK. Buoeoapantepbl MOryT Takxke cogepxatb moaynu M3Y,
Ha3blBaemble aganTepHbiMu MN3Y, B KOTOPbIX 3anucaHbl NpoLenypbl, Npea-
Ha3Ha4YeHHble O paclUMpeHns, a UHorga un 3amelleHus npoueayp BIOS
Ha CMCTEMHOWN nnarte.

MTak, B cuny ocobeHHocTeln apxutekTypbl IBM PC ons 16-pa3psaaHbIx npum-
noxenun DOS n Windows 3.1 goctynHa namsatb B 640 Kb6aiT, HasbiBaemas
OCHOBHoOW. Agpeca B amanasoHe ot AOOOOh go FFFFFh (384 KbaiT, 3ape3epsut-
POBaHHbIE Y BEPXHEN rpaHuLbl 1 Merabarita) oTBOAATCS MO, BEPXHIO NMaMsThb.

34ecb 1 ganee 3HaYeHus, NPeAcTaB/ieHHbIE B CUCTEME UCYUCIEHNS C
OocHoBaHMeM 16, ByayT 3akaH4YMBaTbLCS CMMBOJIOM h.

Kpome abcontoTHOro obo3HayvyeHus agpeca s4enkm namatu (B Buae
NATW WeCcTHaauaTepuyHbiX Undp), B Mukponpoueccope 8086 npenycmoT-
peHa cerMeHTHas agpecaumst namatm. B nocnegHem cnyyae agpec ob6o-
3Ha4YaeTcs B BMAOE OBYX 16-paspsiaHblX Yncesn, pasfefieHHbIX OBOETOYMEM:
CErMEHT: CMELLEHWE. Anpec, 3anucanHbii B Buge CEFMEHT: CMELLE-
HWE nerko nepeBoautca B abCONOTHbIA agpec: ana atoro 3HadyeHne CME-
LLEHWNA npubasnseTtcsa k 3HadyeHnio CETMEHTA, ymHoxeHHoro Ha 16. Ha-
npumep, agpec a4enkn namatm B opme CEFMEHT:CMELLEHWE A000:4535h
paBeH abcontoTHoMy aapecy A4535h. YMHOXeHne Ha 16 B UCHMCNEeHUM no
OocHoBaHuO 16 cBoanTCcs K nob6aBneHuto wecTtHaguatepuyHoro 0: B80Oh*16
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= B8000h. OnuncaHHbIn cnocob cerMeHTHOW agpecauun namsaTy He No3BO-
naeT BbINTK 3a npeaensl 1 M6anTt. Mukponpoueccopbl CTapLUMX NOKONEHUA
(8026 v BbILLE) TakXe MOryT paboTaTb B pexuMe ¢ CerMeHTHOW aapecaLm-
en NnaMaTn (JaHHbIM PEeXUM HOCUT Ha3BaHME PeasibHOro Pexmnma).

BepxHaa namMaTtb Takke pas3gesieHa Ha HECKObKO YacCTewn.

MepBble 128 KbainT, pacnonioXxeHHble cpaldy Nocsie OCHOBHOW namsi-
TN, 9BNSOTCA 06nacTblo BMAEONaMATU U NpeaHasHadvyeHbl O UCMOJSIb30-
BaHWS BuaeoaganTepamun. Korga Ha akpaH BbIBOAUTCS TEKCT UM rpaduka,
B 9TOWM obnactu xpaHatcs obpasbl U3obpaxeHuii. BuoeonamaTb 3aHMMaeT
agpeca AOOOOh-BFFFFh. Korga peyb noet o BuaeokapTe ¢ namsiTbio eMKOC-
Tbio 4 M6GanT unn 8 Mb6anT, To cneayeTt UMEeTb B BUAY, HTO 9Ta NamMsiTb UCMNOJb-
3yeTcsl HABOPOM MUKPOCXEM CUCTEMHOW NIOMUKU (YMNCETOM) Ha BuaeonnaTe
M HEMoOCPEeACTBEHHO HeOOCTyMNHa NPoLEeCccopy. TONbKO B OCHOBHOM pexmnme
VGA, Hanpumep, npu noackaskax DOS vnu npu padote Windows B 6e3onac-
HOM pexume, NMPoLeccop MOXET HEMoCPencTBEHHO obpallaTbCs K BUOEO-
namsTn eMkocTblo Ao 128 Kb6aint B auanasoHe agpecos AO0OOOh-BFFFFh.

Cnepnyowpe 128 KbanTt oTBegeHbl ansg nporpammbl BIOS apantepos,
KOTOpble 3anucaHbl B MUKpocxemax NM3Y Ha cooTBeTCTBYOLWMX nNnaTtax. Bce
COBPEMEHHbIE BUAeOaaanTepbl MMEKT Ha nnaTte 6a30BYyl0 CUCTEMY BBOAA-
BblBOJA, O0ObLIYHO pacnonioXeHHyio B npepenax agpecos ot CO000h mo
C7FFFh; aT1a yacTb npocTpaHCcTBa NamsTK 3ape3epBupoBaHa ans 6asoBom
cucTeMbl BBOAA-BbiIBOAA Buaeoagantepa. Mtak, noa BIOS Buoeoagantepa
3ape3epBnpoBaHo 32 KbariTta namMsaTn, a OCTaBLUAsACs YacTb U3 AaHHOro 6noka
B 128 Kb6ant noctynHa ons apyrux yCTpomnCcTB.

Boobuge, 4em Bbille pas3pellatroLlas cnocobHOCTb U Oonblie Konu4e-
CTBO LIBETOB pexumma OoToOpaxeHus, TeM OonblUni 0O0beEM CUCTEMHONM na-
MSATU UCMONb3yeT BUaeoaganTep.

Hanpumep, MuHuManbHbii 00beM BuageonamMatn agantepa EGA nnm
VGA, BbiBOAALLErO n300paxeHne B 16-UBETHOM rpaduyeckoM pexmnme c
pa3pelueHnemMm 640480 paBeH 150 KbanTt. Anantep SVGA, cnocobHbI Bbl-
BOANTb M300paxeHne B rpadpuyeckoMm 65536-uBeTHOM pexmme (16 6uT Ha
nukcen) ¢ paspewlenHmemMm 1280*1024, nonxkeH MMeTb BUAEONaAMATbL pasmMe-
poM, Kak MUHUMYM, 1280*1024*2 = 2,5 M6ainT. NMocKonbKy eMKOCTb MUKPO-
CXEMbl OMNepaTUBHOM NaMATM KpaTHa CTeneHn ABOMKW, TO CTaHOAPTHbIE BU-
neoapantepbl EGA 1 VGA pomxHbl uMeTb 256 Kb6anT suoeonamatm. SVGA-
aganTep O0/KeH nMeTb Buageonamate 4 MoanT n 6onblue.

Hwuxe 6yneTt nokasaHo, Kak MCMob3yT CUCTEMHYIO NaMsATb CTaHAAPT-
Hble BMaeoaganTepbl.

Kapta namatm moHoxpomHoro agantepa MDA. 3toT agantep
ncnonb3yeT Bcero 4 K6anT 3ape3epBnpOBaHHON BUAEONaMaT B AnManaso-
He anpecos BOO0OOh-BOFFFh. AnanTtepHoe N3Y oTcyTCTBYET, NporpaMmmMa ans
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ynpasnenus agantepom MDA 3anucana B NM3Y Ha cMcTteMHon nnaTte, No3To-
MYy NPOCTPaHCTBO B cermeHTe CO00h, oTBegeHHoe ang M3Y, cBoOOAHO:

o 1 2 3 4 5 6 7 8 9 A B C D E

OAOOO 0000000000000000000000000000000000000000000000000000000000000000

OBOOO MMmmmmmmmmmmmmmmmm 0000000000000000000000000000000

YcnoBHble 0003HAYeHUs, NPUHATbLIE B KapTe NamsaTu:

esse — cBOOOOHASA 0GNACTb NAMATY;

M — obnactb namaTn, ucnonbldyemas MDA (Buoeonamsithb);

m — OOMNOJIHUTENbHAas 00nacTb, UCMONb3yemMasi B MOHOXPOMHOM TeKC-
TOBOM pexume VGA.

MpokoMMeHTMpyeM npuBeneHHble aaHHble. Obnacte AOOOOh-AFFFFh
ceBobogHa. Obnacte BOOOOh-BOFFFh 3aHumatoT 4 Kb6anT BuaeonamaTtt MDA.
Ona apantepa VGA B pexume amynaumn MDA Heobxogumo 32 Kb6ant
(BOO0OOh-B3FFFh). Ha nnate apantepa MDA HeT cobcTBeHHoM BIOS, nockonbky
VM YNpaBisioT nporpammel (Opameepsbl), SBASIOLLNECH YACTblO CUCTEMHOM
BIOS.

KapTta namatn apantepa CGA. Bugeonamartb agantepa CGA 3aHu-
maeT 16 Kb6aiT gnanasoHa agpecos B8000h-BBFFFh. Hukakoro gononHum-
TenbHOro npocTpaHcTea B cermenTe CO00 emy He TpebyeTcs, T.K. Nporpam-
Mbl, ynpasnsowme pabotoii CGA, 3anucaHel B cuctemHoi BIOS:

o 1 2 3 4 5 6 7 8 9 A B C D E

OAOOO 0000000000000 0000000000000000000000000000000000000000000000000

OBOOQ| eeeesecesccesccsssccssssssees e s CCCCCCCCCCCcccecececeeececeeccee

YcnoBHble 0003HAYEHUs, NPUHATBLIE B KapTe NamMsaTu:

eeee — cBOOOAHAA O0ONACTb NAMSATH;

C - obnactb namatn, ucnonbdyemas CGA (BuaoeonamsaThb);

C — [OOnonHuUTeNbHas obnacTb, UCMONb3yemMasi B LIBETHOM TEKCTOBOM
pexnme VGA.

XoTta gna camon nnatbl apantepa CGA, HaumHaa ¢ agpeca B800Oh,
TpebyeTtcsa Bcero 16 Kbéant, ona VGA B pexume amynaumm CGA Heobxoam-
Mo 32 KbawnT.

Kapta namatun apantepa EGA. Bungeonamatbe agpantepa EGA 3aHu-
MaeT ananal3oH agpecos AOOOOh-BFFFFh.

Mukpocxema MN3Y ¢ nporpamMmon ynpaBneHmns aTum agantepoM Haxo-
OnTCcsa Ha camMol namatTn n agpecyet 16 KbanT B Amana3oHe agpecos
C0000h-C3FFFh:
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o 1 2 3 4 5 6 7 8 9 A B C D E
0OA000 | GGGGGGGGGGGGGGGGEGGGEGEGEGGEGGEGEEGGEE GGGGGGGH

osooo { MMMMMMMMMMMMMMMMCCCCCCCCCCCCCCCCCCcCCcC

0CO000 | VVVVWVVWVVVV

YcnoBHble 0003HAYEHWS, MPUHATBLIE B KAPTE NaMSATU:

G - obnacTtb namaTtu (BuaeonamsaTb) rpaduyeckoro pexmnma EGA;

M - obnactb namaTn (BMOeonamsaTb) MOHOXPOMHOIO TEKCTOBOrO pe-
xuma EGA;

C - obrnacTtb namaTu (BMAeOnamMaTb) LIBETHOrO TEKCTOBOIMO pexmma
apanTtepa EGA;

V - obnactb ROM BIOS Bupeoapgantepa EGA.

Mnaty EGA BbiTecHunn 6onee coBeplueHHblie VGA n SVGA. Inqa apanTte-
poB SVGA n VGA kapTa namaTu Takasa xe, Kak 1 ans agantepa EGA, 3a nck-
noYeHneM Toro, 4to obnactb M3Y BIOS atmx BMAeoaganTepoB 3aHMMaeT
o6nactbe namatn CO000h-C7FFFh.

Mop opraHmsaumen BuaeonamMaTu OyaemM NOHMMATb COOTBETCTBUE
MeXay KoopAuHaTtaMu Nnukcena Ha aKkpaHe OVUCMIEs U rnonoxeHuem OGuTos,
3a[aloLLmMxX LBET JAHHOro nukcena B Bugeonamat. OpraHmsaums Buaeona-
MATU 3aBUCUT OT pexmnma paboTbl Buaeoagantepa.

OTMeTUM, 4TO MO APUHLUMUMY OpraHu3auum BUAEONaMATU BUOEOPEXU-
Mbl NOAPA3AENAIOTCS Ha BECCNOMHbIE U MOCIOMHbIE.

BeccnoiiHblii BUAEoOpexum — BUOEOPEXMM, B KOTOPOM Buaeona-
MATb MOHOJIUTHA.

B kauecTtBe npumepa 6eccnonHoro pexvma padboTbl BUOC0aAaNnTeEPOB,
coBMecTUMBbIX ¢ VGA, paccMOoTpuM rpaduyeckunii pexxvm nog Homepom 13h.
PaspeleHne gaHHoro pexunma coctaenseT 320*200 npu 256 ogHOBpeEMEH-
HO OTOOpaXxaeMbix LBETOB. YuMTbiBasd, 4TO LBET OOHOro NukKcena Kkoanpyer-
cs 1 6ainToMm, Nerko noacyuTaTb 0061aCTb BUOEONAMSATU, COAEPXUMOE KOTO-
poi 6ymeT BbiIBOOUTLCA Ha 3kpaH: 320*200 = 64000 G6anT.

B pexnme pabotbl agantepa 13h BuaeonamaTe opraHn3oBaHa NMHEN-
HO (B OOMH CNON), a caM pexum HasbiBaeTca 6ecCnoliHbiM. JIMHEeNHOCTb
3ak/lyaeTcs B TOM, YTO LIBET MEepBOro MMKCena Ha 3KpaHe MOHUTopa C
koopanHatamu (0;0) onpenensioT nepeblie 8 GUT BUAeONamMaT, cnenyowme
8 6uT BUaeonamMaTu onpenensioT useT BTOPOro nukcena u 1.4. (puc. 5).

lMocnonHaa opraHu3auma BuaeonamaT obycnoBsieHa HeOOXoaAMMOoC-
ThiO BbIBOAA HA 9KpaH BONbLIEro KONMYECTBA BUOECOAAHHbIX.

MocnoiiHbIi BUAEOPEXUM — BUOECOPEXUM, B KOTOPOM BUAEONAMSTb
kak Obl pasgenseTcd Ha Cnou, KOMMYECTBO M HAa3HAYEHME KOTOPbIX MOMyT
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Puc. 5. OpgHocnoiiHaa CcTpykTypa Bupgeonamatu B pexume 13h

ObITb PA3/INYHBLIMM (PENYINPYETCS KOMYECTBO OAHOBPEMEHHO MPUCYTCTBYIO-
LMX Ha 3KpaHe LBETOB).

B kayecTBe NOCNOMHOro rpaduyeckoro pexmnma pacCMOoTPUM, Hanpu-
Mep, pexum 10h (paspewenne 640*350, 16 uBeToB), NoaaepPXMBaeMblin
BCEMMW BuAeoagantepamMm, CoOBMeCTuMbiMn ¢ EGA.

Paccuntaem obnacte BUAEONAMATU, COOEPXKMMOE KOTOPOW BbIBOAUT-
Csl Ha 9KpaH B OaHHOM pexume paboTbl Buageoapantepa: 640*350*4/8 =
112000 6anrT.

M3 kapTbl namatn agantepoB EGA, VGA n SVGA cnenyeT, 4to ans obna-
CTU Aa@HHbIX B rpaduryeckux pexvmax 3Tux agantepoB 0TBOAMTCS Nub 64
K6anr.

Ona Toro 4tobbl C NOMOLLLIO ONEPaTMBHOM NaMATU agpecHoOro npo-
CTPaHCTBa KOMMblOTEPA pasmepoM B 64 K6anT MOXHO Oblo obpalaTtbes K
BUOeonamMaTn paamepom ao 256 Kbant, BugeonamMatb aganTtepoB, COBMe-
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ctumMbIx ¢ EGA (T.e. VGA n SVGA), pasgeneHa Ha YeTbipe 6aHka unmu, apyru-
MW CNOBaMK, HA YETbIpe «OUTOBbLIE LIBETOBLIE MIOCKOCTU», KaXAas N3 KOTO-
pbIX 3aKpernseHa 3a ogHMM OUTOM YeTbipexpaspsgHoro koga useta.

PacnonaraloT aTm naockocTu Apyr nog, ApYyrom, rnogvyepkmBasi aTuM,
4YTO BCE MJIOCKOCTU OTOOpaxaloTCs Ha OAHY U Ty Xe obGnacTb agpecHoro
MpocTpaHcTBa KoMmMbloTepa (puc. 6).

ITukcensr  Ilukcelnsl TTukce bl
0-7 8-15 632-639
3
Burosrie 0 1
IUIOCKOCTH 2
0 1
1
0 1
g I
0 1 2 3 79
80 81 81 159
160 162 163 239

Howmepa
GaiiToB

Puc. 6. Ctpyktypa BuaeoGydepa B Buae 4eTbipex CJ/IOEB

B 16-uBeTHbIX pexxumax agantepoB EGA, VGA, SVGA uBeT Kaxaoro nuk-
cena JonxeH koaupoBatbcs 4 6utamu. Mo ymonyaHuio NPUMEHSIETCS MO-
nenb kogmposaHusa IRGB, onncaHHas B pasgene 1.2. [loaToMy 4yacTto 31U
4 NAOCKOCTU Ha3bIBAKDTCH LBETOBbLIMM MAOCKOCTAMU: MNAOCKOCTb MHTEHCMUB-
HOCTM (MM NAOCKOCTb C HOMEPOM 3), kpacHas (C HoMepoMm 2), 3eneHas (¢
HoMepoMm 1) 1 cuHasa (¢ Homepom 0) nnockoctn. CornacHo Tabnuue 1, Ha-
npumep, XenToln useT kogupyetcs ymcnom 1110 B agBonyHOM koge. lNpu-
yeM 3TN OUTbI pa3MEeLLAOTCA B BUAEONAMATM He NocnenoBaTefibHO (IMHeN-
HO), a NapasnenbHO cpasy B YETbIPEX MIOCKOCTAX APYr NOA APYroM. Takmm
0bpas3oMm, XenTbli NUKCcen Koampyetcsa 4 butamu cneayiowmm obpa3om: B
MIOCKOCTU MHTEHCMBHOCTM, KPACHOW 1 3€/1IEHON MIOCKOCTAX OUTbI YCTAHOB-
NeHbl (TO ecTb 3Ha4yeHne BUTOB pPaBHO €AMHULE), 8 OUT CUHEN MNOCKOCTU
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paBeH Hyno. Bce BO3MOXHble KOMOMHaUMM LUBETOB 006pa3ytoT LIBETOBYIO
nanutpy 16-UBETHOrO pexmma.

Takmm obpasom, Hanpumep, ansa 16-useTHoro pexmma 10h B ctaHoapT-
HbIX rpaduyeckux pexmnmax agantepos EGA, VGA, SVGA ogyH 6UT agpecHo-
ro NPOCTPaHCTBA BUAEONaMaATH (a pakTU4eckn YeTbipe 61uTa, N0 OQHOMY U3
Kakaowr GUTOBOM MIOCKOCTK) COOTBETCTBYET OAHOM TOYke Ha akpaHe. Bo-
CeMb COCeHUX (N0 ropU30oHTaNM) To4ek 0OpasyloT agpecyemblii 6anT n3ob-
paxeHus.

Mpu Takol NOCNONHOM opraHM3auum BuaeonamMmaT yogaetcs odbpaliartb-
ca K obnacTtu BuaeonamaTy pa3mepoB B 256 Kb6aiT, 4To B 4eTbipe pasa
Gonblle, 4eM cama obnacTtb onepatuBHoW namatu MK, BbloeneHHas nog,
Buoeonamatb. [Mpy 9TOM eMKOCTb agpecyemoin BuaeonamaTn EGA, VGA n
SVGA (256 Kb6ainT) okasbiBaeTcs gaxe Oonblie, 4em TpebyeTtcsa ans 3anos-
HEeHUs BCero akpaHa rpadpumyecknmm gaHHsiMu B pexxume 10h (112000 6aiiT).
Opyrumn cnoBamu, Ha 9KpaH MOXHO BbIBECTU TOJIbKO YaCTb AAHHbIX BUOEO-
namsTu.

AucnneriHaa cTpaHuua — 4YacTb BUAEONAMSATU, COOEPXNUMOE KOTO-
PO BbIBOOMTCS HA 3KpaH 3a OAMH pas.

Takmm obpas3om, BmaeonamsaTb B pexume 10h MoxeT xpaHuTb 2 OT-
OenbHbIX akpaHa. HymepyloT cTpaHuubl, HauMHaa ¢ Hyns. NoaTtomy ¢ agpeca
A0000h HaumHaeTcs rpadpuyeckas ctpaHuua 0, ¢ agpeca A8000h — rpadu-
yeckas cTpaHuua 1. Kaxpas cTpaHuua BUOEONaMsaATn 3aHMMaEeT B agpec-
HOM NMPOCTPaHCTBE KOMMbloTEepa obnacTb ananasoHom 640*350/8 = 28000
6anT. ECTECTBEHHO, NMLLL OAHA U3 CTPaHMUL, MOXET OTOOpaxaTbCs Ha aKpa-
He.

AKTBHaa pucnnenHas CTpaHuua — AUCNNenHas cTpaHumua, Co-
OepXaHne KOTOpPOol BbIBOOUTCS Ha akpaH. NepeknioyaTtb akTUBHbIE CTPaHU-
LUbl BUOEOMNAMATU MOXHO Npu nomowm eyHkumii BIOS uvnn nytem Henoc-
pPeaCcCTBEHHOrO MPOrpaMMUPOBaHUSA PErMCTPOB BUAeoaganTepa.

Onunwem 6onee nNogpoOHO opraHM3auuio BuaeonamaTu agantepa
SVGA. MNMopasnstollee 60nbLUMHCTBO BUAeoagantepoB SVGA obecnednsaioT
nonHyto coBmecTumocTb ¢ VGA Ha ypoBHe perncTtpoB. MoaTomy Bce npo-
rpamMMHoe obecnedyeHne, co3gaHHOe B pacyeTe Ha Buaeoamantep VGA,
paboTtaeT ¢ Buaeoagantepamu SVGA 6e3 O0MONHUTENbHbIX U3MEHEHUNA.
YT106bl paclMpUTb BO3MOXHOCTU Buaeoagantepa VGA, npuwiocbk OOMNOs-
HWTb €ro HOBbLIMU PEerncTpamMu.

Bupeoapantepbl SVGA nmetoT 6onbliee pa3peLleHme akpaHa U Konu-
4eCTBO OJHOBPEMEHHO 0TOOpaXkaeMbIx LUBETOB. YTOObI MMETb BO3MOXHOCTb
oTobpaxaTb 60NbLLIOE KONMYECTBO LIBETOB Npu 60/bLLEN paspeLuatoLLen crno-
cobHocTu, Buaeoagantep SVGA OonkeH MMeTb 3Ha4YUTENbHO Oonblie BU-
neonamaTu, Yem agantep VGA. Hanpumep, onsa peanmsauym pexmuma ¢ pas-
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peweHnemMm 1024*768 nMKCenoB U BO3MOXHOCTbIO OJHOBPEMEHHOIro 0T00-
paxeHust 65536 LBeTOB Heobxoanma BuageonamMaTb oobemom 1,6 MbanT.

Ans poctyna LeHTpanbHOro npoleccopa Kk Buaeonamsat oOblYHO pe-
3epBupyetcsa 64 KbanT. Kak e npougccop nonyyaeT AOCTyn K BUaeonams-
T, 00BbEM KOTOPOI A1 HEKOTOPLIX PexnmoB gocturaet 4 Moant? Cyuie-
CTBYET HECKOJIbKO Pa3/inyHbIX CMNOCOOOB peLleHns 3Tor npobnembl, KOTo-
pble MOryT KOMOWHMPOBATLCS.

MpocTenwnii cnocod NOMecTUTb B aapecHoOe NPOCTPaHCTBO 0ObEMOM
64 Kbant 6onblue NnamMaT — yBEIMYEHME KONMMYECTBA CNOEB BUOEONAMSATH.
EGA- n VGA-BugeonamaTtb peann3oBaHa U3 4-x cnoes. Y HEeKOTOpbIX Moae-
nen sugeoagantepa SVGA BuageonamaTb opraHmaoBaHa ns 8 n npaxe us 16
cnoeB. Kaxapln 6anT BuaeonamMmaTtn onpeaenset 8 nukcenoB. Bocemb cno-
€B MamMsaTN NOo3BONSIOT 3aKoAMPOBaTh 256 BO3MOXHbLIX LIBETOB A1 NMUKCENA,
a 16 cnoeB — 65536 pasnn4yHbIX LIBETOB.

OpHako yBennYeHne 4Ymcna CJioeB BReYeT 3a CODOOl YCNOXHEHME arl-
napaTypbl BUaeoagantepa u ee yoaneHue ot ctaHgapTa agantepa VGA, pe-
FMCTPbl KOTOPOro paccymTaHbl TONIbKO Ha 4 CNos NaMsTy.

MHoOrme coBpemeHHble BUOgoaaanTepbl MPUMEHSIOT AABHO U3BECTHbIN
npueMm, paHee WCMOJIb30BABLUMACS OIS MOOKIIOYEHNS K KOMMbIOTEPY AO-
MONHUTENBHON NamMaTu. LleHTpanbHbI Npoueccop nosy4YaeT AoCcTyn K Bu-
neonamsiT Yyepesd HebOoNblIOE OKHO, KOTOPOE MOXET UMETb pa3mep Ao
64 Kb6anT n pacnonaratbCs B aapecHOM NpocTpaHCcTBe npoLleccopa. Obbly-
HO OKHO 3aHMMaeT agpecHoe npocTtpaHcTeo A0O00:0000h — AOOO:FFFFh, To
€CTb PACMOJIOXKEHO TaK Xe, Kak 1 Ofs CTaHOAPTHbIX LBETHbIX PEXMMOB BU-
neoapantepoB EGA, VGA n SVGA. lNMpoueccop KoMnbloTepa MOXET nepemMe-
WaTb 3TO OKHO MO BCEW BMAEONaMATM agantepa, nosayyas 4OCTyn K pasHbiM
€ee yyacTkam.

Takum 06pasoMm, NPoLLECCOP MOXET OAHOBPEMEHHO MOJY4UTb A0CTYM
TOJIbKO K YacTu BuaeonamaTu. Ytobbl 0O6paTUTbCS K OPYroMy y4acTKy BUOEO-
namsaTn, HeobBXoaMMO NepPeEMECTUTb OKHO AocTyna. OBbIMHO oS 9TOro Aoc-
TaToO4yHO 3anucaTb B ONpeneneHHbln peructp sBmaeoagantepa SVGA norno-
XEHNEe OKHA OTHOCUTENbHO Hayana BUOEOonamsTu.

JocTtyn Kk Bugeonamat yepes HebONbLLIOE OKHO CO30aeT onpeaeseH-
Hble TPYAHOCTM A9 NporpamMMHoOro obecneyeHns. Tenepb, 4ToObl 0TOOpPA-
3UTb HA 9KPaHe MOHUTOPA NUKCES, Bbl JO/KHbI HE TONIbKO BbIYUCNTbL NOSO-
XXEHVEe COOTBETCTBYIOLLEN S4EKn BUAEONAMATH, HO TakKe onpeaenmTb CMe-
weHne onsa okHa goctyna. OoQHOBPEMEHHO YCOXHSATCS Npoueaypbl, 0Tob6-
paxaroLline Ha aKkpaHe NMHUK 1 Apyrne reomeTpuyeckme eurypbl. Boamox-
HO, YTO BbIBOAMMOE Ha 3KpaH M300pakeHMe He MOMELLLAETCS B OQHO OKHO.
Mpouenypa nomkHa O6yaeT COOTBETCTBEHHO MepeMeLlaTb OKHO Mo BUAOEO-
namsaTn. Takke YCNOXHSAOTCA NpoLenypbl KONMPOBaHUS M300paxeHns mn3
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OAHOM Mo3uummn akpaHa B Apyryto. OHM OOMKHbI YYUTbIBATb, YTO MPU KOMKU-
POBaHMM MOXET MOoHaA00bUTLCA NepeMeLLaTb OKHO OOCTyna K BUAeornams-
.

YT1006bl HEMHOIrO MOMOYb MPOrpaMMMUCTaM B PELUEHUUN ITUX U MHOIMUX
Opyrux 3agad, HekoTopble Moaenn BuaeoapantepoB SVGA oTBOAAT ANis
[OCTyna K BUaeonamMmsaTu He ofHO, a Aea okHa. OBbIMHO OHM 0O03HaYaKTCH
Kak OKHO A n okHO B. B HeEKOTOpbIX MOOENSax BUOEOadanTEPOB YEPE3 OOHO
OKHO MOXHO TOJIbKO 3anuncbliBaTb JaHHble B BUAEONAMSATb, a Yepes3 apyroe
TOJIbKO YMTaTb U3 BUOEONAMSATH.

MHoruve pexunmbl agantepa SVGA no3BonstoT 04HOBPEMEHHO oTobOpa-
XaTb Ha aKpaHe 6onbliue Yem 256 pa3nnyHbIX LBETOB. ECTECTBEHHO, Y4TO ANd
3TOro KaxAabli NMkcen AomkeH ObiTb NpeacTaBneH G0MbLMM KONMYECTBOM
ouT:

Konnyectso KomnyectBo Out
Pa3IMYHBIX [[BETOB JUISL KOJMUPOBKH ITHKCEIIA
256 8
32768 15
65536 16
16777216 24
4294967296 32

B Takmnx pexxummax ncrnosbdyetcs 6eccnoiiHas CTpykTypa BuaeonamsTu,
nomo6Hasa opraHusauum namaty gna agantepa VGA B pexume 13h. O6bI4HO
nukcen onpegensetca 15, 16 nnn 24 6utamu. NoaTomMy MCMOJSIb30BaHNE
LIAIM apgantepa VGA 3aTpyaHeHo. Hanpumep, ona pexumma 65536 usetoB
(16 6uT Ha nukcen) TpebyeTcs yBenMYuUTb Yncno permctpos LIAM no 65536.
Ecnn apantep SVGA kogupyeT nvkcen 24 6utamu, TO NPUOETCS YBENUYN-
BaTb Pa3aMepHOCTb PerucTpoB ¢ 18 0o 24 v 6onbLue.

Moatomy B GonblIMHCTBE pexnmMoB SVGA peann3oBaHa cxema npsmo-
ro KogvposaHud. butel, onpenensiowme NMKCen, rpynnupyloTca Ha Tpu OC-
HOBHbIE FPyMnbl, HENOCPEACTBEHHO OTBEYaKLMe 32 KPACHbIN, 3€NeHbIn U
CUHWUI KOMMOHEeHTbI. laHHble 13 3TUX Tpex rpynn nepenatotcs Ha Tpu LA v
bOopMUPYIOT BUAEOCUIHA.

B HekoTopbix pexunmax SVGA CyLLLeCTBYET AOMONMHUTENbHAS, YEeTBEPTAS
rpynna 6uT, Takke COOTBETCTBYIOLLAs KaxaoMy nukceny. Kak npaeuno, 4yeT-
BepTas rpynna 6mut He 3agencTBoBaHa. HekoTopble Mofenu Buaeoagante-
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POB MOryT UCMNONb30BaTb €€ N0 CBOEMY YCMOTPEHMIO.

Hanpumep, Ha Buaeoamantepe Diamond Stealth 64 B pexume 110h,
cooTBeTcTBYOWEM crieundukaumm VESA, ona koguposaHusa 1 nukcena oT-
BoauTcs 2 6anTta. OHM pasgeneHsl Ha 4 rpynnbl. TPU U3 HUX UMEKOT pasmep
5 6UT 1 OTBEYalOT 3a KPACHbIW, 3€NEeHbIN U CUHUIA KOMMOHEHTHLI LBeTa Muk-
cena. YetBepTas rpynna, pesepBHas, coctouT n3 1 buta. Ha puc. 7 peseps-
Hasa rpynna oTtMedeHa cumBosioM ‘X’. Takum obpasom, B pexume 110h Bu-
Jeoajantep MOXeT oTtobpaxartb nukcesnbl 32768 (2°°°) pasnuuHbix LBe-
TOB.

X KpacHsrii 3eneHbIid Cunnit
[ I [ R B 111

Puc. 7. ®opmar Bugeonamatu, 15 OMT Ha NuKcen U pe3epBHOe Mnosne

B pexume 111h Ha Kaxabli NMKCen Tak Xxe, kKak 1 B pexume 110h, oTeo-
anTcsa 2 6aita, ogHako OHM UMeloT apyron dopmat (puc. 8). Pe3epBHoe
nose OTCYTCTBYeT. 3a CYEeT 3TOro yBesIMYeH pasmMep MNoss, ynpaBisiolero
3eMeHblIM KOMMOHEHTOM LBeTa nukcena. [osToMy B AaHHOM pexumMme Bu-
JeoaganTtep MOXeT oTobpaxaTh nukcesnsl 65536 (2°'°*°) pasnnyHbIx LBETOB.

T T 1 N B LI —
KpacHbrii 3eneHsblii Cunnii
| | | | | | | | | | | | |

Puc. 8. dopmar Bugeonamatu, 16 6ut Ha nukcen

Y1006blI BugeoaganTep MoOr O4HOBPEMEHHO oToOpaxaTb Ha aKpaHe
16777216 pasnuyHbIX LUBETOB, HEOOXOAMMO, 4TO Obl AN KOAWPOBKN Kad-
[oro nukcena otsoamnock 24 6uta. OB6bIHHO BUaeoananTepbl UCMONb3YIOT
ONs 3TOro Aga pas3nuyHbix popmara kognposaHua nukcena (puc. 9, 10).

T T T_T 1 I S S N N T T T T T T
KpacHsrit 3emneHbli Cunnit
| | | | | | | | | | | | | | | | | | | | |

Puc. 9. dopmar Bupeonamatu, 24 6ut Ha nukcen

T
Kpachsbrit 3eneHsIit Cunnii
1 1

Puc. 10. ®dopmart BupeonamsaTn, 24 OGUT HaA NMUKCENT U pe3epBHOEe MoJse
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B pexumax 112h, 115h 1 118h Ha kaxaplin nrukcen oTeBoamTcsa rno 4 danta
(pnc.10). OHu paspensatoTcs Ha 4 rpynnbl N0 8 6GUT B Kaxaon. Tpu rpynnbl
OTBEYAlOT 3a KPACHbIN, 3eNeHbIN 1 CUHUIA KOMMNOHEHTHLI LBeTa nukcena. Yer-
BepTas rpynna — pesepsHas. Takoi popmat no3BonseT 04HOBPEMEHHO 0TOD-
paxaTb Ha aKpaHe MOHUTOpa nukcensl 16777216 (28'%%) pasnuuHbIx LBETOB.

3ameTum, 4to B pexume 118h konmyecTBo 04HOBPEMEHHO OTOOpaXxa-
€MbIX LIBETOB HACTOJIbKO BEINKO, YTO AaXe NPEBbILAET KOMYECTBO NUKCe-
NIOB, BbIBOAUMbIX Ha akpaH: 1024*768 = 786432. TeM caMbIiM KaxabliA Bbl-
BOAMMBIM MUKCEN MOXET MMETb HEMOBTOPUMbIA OTTEHOK.

2.5. ApxuTtekTtypa cTtaHgapTHOW rpadpuyeckoin kaptbl SVGA

HazHauyeHnem annapaTtHbIX CPeaCcTB rpaduyecKon KapThl IBASETCS opra-
HM3auusa KaHana nepepnadu/npeobpasoBaHua rpapuyeckmx OaHHbIX. OTOT

] E CucreMHas uHa

WnTepdeiic ¢ cucTeMHOM MMHOM

I'paduueckuit
KOHTPOJLUIEP Buneonamsre

»i [locnenoBarenbHBIN

KOHTpOJLIE
. p Y
2 iL

Q)]

o,

2

= \ Kontpomnep
= arpubyTOB
g

> VSync
» HSync

Puc. 11. Bnok-cxema SVGA
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KaHan NpoCTMpaeTcs OT LEHTPasibHOro npoueccopa A0 MOHUTOpa U Aon-
XeH obecneyrBaTb HE0OX0aMMOe Ka4ecTBO n3obpaxeHus. Ha puc. 11 npea-
CTaBNEHbl OCHOBHbIE ONOKN CTaHOAPTHOWM rpaduydeckon kapTel SVGA 1 no-
Ka3aHbl OCHOBHbIE CBSI3M MeXay HUMMU.

KoHTponnep anekTpoHHO-ny4deBoin Tpyoku (Cathode Ray Tube
Controller). KoHtponnep 3JIT MOXHO NpeacTaBUTb Kak OAUH CITOXHbINA yn-
paBnsieMbIli reHepaTop, coaepxXalmii B cebe perucTpbl ANs XpaHeHus na-
paMeTpOB reHepUpyeMbIX CUrHaOoB.

B BuaeocurHane onucbiBaOTCs MUKCeSbl, KOTOpPble HEOOXOAMMO NMBO
3acBeTUTb, MO0 noracuTb. B uBeTHOM aucnnee ans Kaxaoro nyda Gopmm-
pyeTtca cBon BuaeocurHan. Midpopmaums, 3akoampoBaHHas B BUOEOCUIHA-
ne, 0oJKHa OblTb CTPOr0 CUHXPOHM3MPOBAHA C OBUXEHNEM Jlyya MO pacTpy.
Onsa cnHxpoHmnsaumn BbipabatbiBaeTcsa B KOHTposiepe IJIT cneunasnbHble
curHanoel HSYNC (cTtpouHasn passeptka), VSYNC (kagpoBas pa3sepTtka). B
HEKOTOPbIX TUMNAX MOHUTOPOB 3TU CUHXPOCUIrHANbI OObEOVHSAIOTCS B BUOEO-
CUrHanbl, 06pasys KOMMO3UTHbINA CUrHa.

Kpome Toro, aToT KOHTPONEP YNPaBSeET pa3peLleHnemM aKkpaHa MOHUTO-
pa, KOHpUrypaumen akpaHHoro bydepa v pacrosiokeHMeM ero B BUaeonamsi-
TW, @ Takke HEKOTOPbIMU OPYrMMKy napamMmeTpamMu. ns BCex nepeyvncrieHHbIX
PYHKUMIN B KOHTposnep SJ1T BblaeneHbl 6710KM PerncTpoB, B KOTOPbIX XPAHATCS
3HAYEHMS1 COOTBETCTBYIOLLMX NMAPaMETPOB yNpaBieHUs TUMU PYHKLMSIMUA.

UnTtepdeiic ¢ cuctemHor wuHoit (BUS Interface). [JocTtyn Kk
GONbLUMHCTBY PErMCTPOB BMOE0aAANTEPOB OCYLLECTBASETCS B OBa 3Tana:
yepes OAMH MOpPT BBOAA-BbIBOAA BbIOMPAETCH HOMEP MHTEPECYIOLLErO Hac
pernucTpa, a 3aTem Yyepes3 APYror NopT BBOAA-BbIBOAA OCYLLECTBASETCS 00-
MeH [OaHHbIMW.

Bnok nHTEpdenc ¢ CUCTEMHON LLINHOW 3aHMMAETCHa AEKOANPOBAHUEM
aZlpecoB NMOpPTOB BBOAA-BbIBOAA M aApecOoB MamsaATn rpaduyeckoin KapThbl.
BocnpuHumasg curHansl aapecHom 1 ynpaBnsioLen Yacten CUCTEMHOW LLUUHBI
KOMMbOTEPA, 3TOT O/I0K BbipabaTbiBAET BHYTPEHHUI agpec nopra n CUrHa-
Nbl ANS ynpaBfieHns TemMm 610KkamMm, KOTOpble O0/MKHbI OblTb 3a4ENCTBOBAHbI
nns o6paboTKM OaHHbIX.

Ecnu nekoampoBaHHbIN agpec NpuHaniexmnT Kakomy-nnbo na 610koB,
NPONCXOANT 3axBaT CUCTEMHOWM LNHbI U, NMoka rpaduyeckas Kkaprta He 3a-
KOHYNT BCE HEOOXOOMMblE OEACTBUS, BCE OCTalIbHblE YCTPOCTBA KOMMbHO-
Tepa He MMeIoT A0CTyna K LUVHE.

Bupeonamatb npoussonbHoro aoctyna (Display Random Access
Memory). [aHHbiii 610K COOEPXKUT B CEDBA MUKPOCXEMbI NAMSATU, B KOTO-
pbIX XpaHUTCS BcS rpadudeckas nHbdopmaumsa. OTcioga CUNTLIBAIOTCS 3Ha-
YeHUs! MMKCEeNoB ApyrmMmn 61oKkamMmm 1 coga 3TM 3HAYEHUS OOMKHbI NONacTb
ONs TOro, 4ToObl OblITb OTOOPAXEHHLIMU HA 3KPaHe.
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Bce Buaeopexunmbl rpadpudeckmnx kapt SVGA MOXHO pasgenuTtb No opra-
HM3auWM BUOEONAMATU Ha TPU Ipynnbl: NOC/IONHbIE BUOEOPEXUMbI (Hanpu-
Mep, pexum 10h) , 6eccnolriHble 256-UBETHbIE BUOEOPEXUMbI (Hanpumep,
pexum 13h) n 6eccnonHblie VESA-pexmnmsl.

B 6eccnoiHbix rpagpudeckmx suaeopexmnmax ¢ 32*210 , 64*210 wnm
16*220 uBeTtamm, 0JHOBPEMEHHO NPUCYTCTBYIOLWMMW Ha 3KpaHe, Buaeona-
MSTb MOHOMIUTHA, a 3HavyeHne GaNToB BMOEONAMSATU HAMPSMYyKO onpenens-
toT 3HadeHne RGB-komnoHeHToB uBeTa. B pexumax ¢ 32*210 usetamm Ha
R, G n B otBogutcsa no 5 6uTt (5-5-5). B pexumax ¢ 64*210 upetamn — no 5
nnm 6 6ut (5-6-5). B pexumax ¢ 16*220 ugetamum Ha R, G n B otBOAMTCS No
8 6uT (8-8-8) (cm. puc 7-10).

Bupoeonamatb, HaxoagLWascsa Ha Buaeoagantepe, oTobpaxaeTcs B On-
peneneHHyto 061acTb agpecHoOro NPOCTPaHCTBA LLEHTPaIbHOrO NpPoLEecco-
pa, onpenensioLyocs TUNOM BUAEOPEXMMA U HEKOTOPbLIMU pPerncTpamm
koHTponnepa 3JIT. OgHako HacTosilee coOepXnumoe BuaeonamMaT Heao-
CTYMHO ANS MPSMOro YTEHUS UKW 3annucu NPOLLECCOPOM Yeped UHTepdENC
C CUCTEMHOW LWWMHOM. JTtoOble onepalmnm ¢ CoaepPXnUMbIM BUAEONaAMATU NPO-
M3BOONATCS TOJIbKO C MOMOLLIO 610Ka rpadryeckoro KOHTposnepa.

Ha npakTuke 3TO NPOUCXOANT NPO3pPayvHO AJis NporpaMMHoOro obecne-
YeHusl, KOTOPOEe MPOW3BOAMT AOCTYMN K COAEPXMMOMY BUAEOMAMSATU C MO-
MOLLbIO OObIYHbIX MHCTPYKUWIA o paboTbl C OnNepaTUBHOM NaMsTbiO, CCbl-
nascb onepaHgamu Ha 06nacTb agpecHOro NPOCTPaHCTBA LIEHTPasbHOIo
npoueccopa, B KOTOpyt oTobpaxeHa Buaeonamatb. [Npn 9TOM BKIIOHAKOTCS
MexaHn3Mbl nHTepdenca ¢ CUCTEMHON LUMHOM (OMNWUCAaHHbINA BbilE) U rpa-
drYEeCKOro KoOHTponnepa (ONMCaHHbI ganee).

Fpadunueckuin koHTponnep (Graphics Controller). 3T0T KOHTpON-
nep, Takxke Ha3blBAEMbI KOHTPOJIEPOM O0CTyna K rpapuyeckon HGop-
Maumu, yrnpasnsaet 0OHOBIEHNEM COAEPXMMOro BuaeonamMmatT. Jliobon o6-
MEH AAHHbIMU MEXAy CMCTEMHOMN LUMHOW N BUOEOMaMSATbIO NPOU3BOANTCS
TONbKO 4Yepes rpadunyeckmii KOHTPONIEp.

Mpn BbINONHEHMW LEHTPabHbIM Npoueccopom (L) onepauun yte-
HUS M3 061acTy agpPecHOro NPOCTpPaHCTBa, B KOTOPYO oToOpaxeHa BUAEO-
namsaTb, akTUBU3UPYETCH BNIOK MHTEPdENC C CUCTEMHOW LLIMHON, KOTOPbIV C
nomoLLbio 6/1I0KOB MOCEeA0BaTENLHOIO 1 rpadryYeckoro KOHTposepa npo-
M3BOOUT CYMUTbIBAHWE AAHHbLIX U3 BUOEOMAMSATU B CneumasibHble PerncTpbl
6n0oka rpadpuyeckoro KOHTPOIepPa, HasbiBaeMble 3alenkamu. M yxe na Hux,
OonNsATb 4Yepeld NHTEPEdENC C CUCTEMHOW LLUNHOW, 3TN AAaHHblE NONAAAlOT Ha
CUCTEMHYIO LUKHY 1 B LI,

Mpwn BbINONHEHMM NMPOLECCOPOM onepaumn 3annucu B obnacTtb agpec-
HOro NPOCTPaHCTBAa, OTBEAEHHYIO MO, BUOEONaMATb, rpaduyeckmnii KOHTPO-
Nlep MOXET BbIMOJIHATb ClieayloLmMe normieckme onepaumm Hag JaHHbIMU
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M3 npoueccopa 1 JaHHbIMU PErucTPOB-3aLLENoK: normyeckue «U», «nun»,
«Vcknoyatowee nnm».

[Mocne peaynbTaTa BbINOJIHEHUS JTOFMYECKOM onepaummn ¢ CoaepXnuMbimM
PEerncTpoB-3aLleniok ¢ 6arnToM NpoLeccopa NPoMCXoasaT AanbHenwme npe-
obpasoBaHus. XapakTep B3auMOAENCTBUS AaHHbIX, MOCTYNAWMWX OT LLEHT-
panbHOro npoueccopa, C CoOAePXnUMbIM PErMcCTPOB-3aLLeNoK onpenenser-
CSl COCTOSIHMEM CreumanbHbIX PErmcTpoB rpaduUyeckoro KOHTpoiepa.

Takum oBpasom, BuaeoaganTep MOXET BbIMNONHATb YacTU4Hy0 obpa-
60TKY BUOEOOAHHbIX.

MocnepoBaTenbHbIVi KOHTPoJUiep (Sequencer). [NocnenoBaTtenb-
HbI KOHTPOJIIEP YNPAaBASET NOTOKOM AaHHbIX U3 BUAEONamMaT 1 6noka rpa-
duryeckoro KoHTponnepa B 610kn atpubyTHOro koHTponnepa un LIAM, a Takxe
reHepupyeT NoCcneaoBaTelbHOCTY CUTHAOB YNPaBieHusl, OCYLLECTBSIOLLME
YTeHne/3anncb BUAEONAMSATU, CUHXPOHN3ALNIO BTOKOB rpadunyeckoro KOH-
Tponnepa n aTpnbyTHOro KoHTponnepa. NocnenoBaTenbHbIA KOHTPOIEP
COOEPXNT HECKOJIbKO PEMMCTPOB, BAUSIOLLIMX Ha paboTy apyrmx 6,10KOB rpa-
dunyeckon kapTbl. C ero nomoLLbio, Hanpumep, MOXHO 3anpeTuTb N3MeHe-
HME HEKOTOPbIX UM BCEX CNOEB BUAeonamaTn. s 9Toro MUcnosb3yeTcs
PErnucTp paspeLleHuns 3anmcum LIBETOBOro C/0S, KOTOPbIN coaepXuT 4 6uta,
ynpasngoLlme 3anmcbio B UBETOBbIE CION BuaeonamaTn. Ecnm 6ut permct-
pa, ynpaBnstoLMii LLBETOBbLIM C/IOEM, PABEH HYNO, TO AAHHbLIN LIBETOBOW CION
He n3MeHseTcs. Ecnm 6yt pernctpa, ynpasnsiowmini LBETOBbIM ClIOEM, pa-
BEH eduHuUe, TO B AaHHbIA CNoli BUAEONaMATU 3annChiBAOTCS 3HAYEHUS,
NnocTynuBLLME OT rpaduryeckoro KOHTposepa.

KoHnTponnep arpubytoe (Attribute Controller). B gpaHHomM 6roke
Mpou3BOAUTCS TPAHCNSAUMS HoOMepa ugeTa U3 4- unn 16-UBEeTHOM NanuTpbl B
Homep peructpa LAl, roe HaxoaaTcs UCTUHHbIE 3HaYeHnss RGB-cocTtaBns-
IOLLMX KOHEYHOrO uBeTa nukcena. Kpome Toro, atpubyTHbIM KOHTpOEp yn-
paBNsSieT ropmM30HTalIbHbIM CMELLEHMEM MEPBOr0 O0TOOpPaAxXaemMoro nukcena
B MOC/ieqoBaTelbHOCTU N3 BOCbMM MUKCENIOB, ONMUCLIBAEMOWN KaxabiM Gai-
TOM B MOCJIONHbIX BuAgopexmmax. Bo Bcex ocTasbHbIX BbICOKOLIBETHbIX BU-
neopexumax, roge Ha oauH NUKcen nNpuxogutcs oguH nu 6onee GanT, AaH-
HbIi 6GNOK He yyacTByeT. Homep uBeTa nukcena, Haxoogawuniics B Buaeona-
MSTU, B 3TUX BUOEOPEXMMAX HanpaBngeTcs nocnenoBateflbHbiIM KOHTPO-
nepom npsmo B LIAIM, roe npeobpasyetca B RGB-coctaBngaoLime.

LUundpo-aHanorossiii npeobpasosatenb, LAMN (DAC). OtoT 610K
CTOUT MOCNEAHUM Ha NYTU NPOXOXAeHUsa nHpopmaumm ot LN 4o MOHUTO-
pa. IMEHHO 3[4€eCb reHEPUPYIOTCS aHaNOroBblE CUrHASbl, MOCTyMNaloLWwme Ha
MOHUTOP.

B 4-, 16-, 256-UBeTHbIX BUOEOPEXMMAX, a TakkKe B MOHOXPOMHbIX BU-
neopexumax LIAIM npeobpasyeT NoToK U3 8-OUTHbIX HOMEPOB LIBETOB MUK-
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cenos (HomepoB perncTpoB LLAT) B aHanoroBble cUrHanbl, NOCTynatLme Ha
MOHUTOP. BO Bcex nepevyncneHHbix pexmnmax, nckniodas 256-1BeTHbI, 9Tu
JaHHble MoCcTynakT B HEro U3 atpmbyTHOro KOHTposnnepa. B 256-uBeTHbIX
pexnmax aaHHble noctynatoT B LAl HanpsamMyto n3 nocnenoBaTesibHOro KOHT-
ponnepa.

B BbICOKOLIBETHbIX BUAEOPEXMMAX MOTOK AAHHbIX MOCTYNAET B 3TOT 610K
Takke HanpsMylo 13 nocrieqoBaTenbHOro KOHTpoanepa. Ho B aTom cnyyae
OH npepacTaBngaeT codbo He Homepa peructpos LIAM, a cpady RGB-cocTas-
NAOWNE UCTUHHBLIX LBETOB. [N pa3HbiX BbICOKOLBETHbIX BUAEOPEXMMOB
KOJIMYECTBO BUT, NPUXOOSALIMXCS HA OAMH NUKCES, Pa3IMyHO, HO CXema rnpe-
006pa3oBaHMs B aHAIOrOBbIE CUTHAsblI OAMHAKOBA.

2.6. AnnapartHblie MeToAbl YBeJIM4EHNS CKOPOCTU BbIBOAA
rpadpunyeckux kapt SVGA

ApxuTekTypa cTaHgapTHOW kapTbl SVGA okasanacbh He B COCTOSIHUM obec-
neynTb HEOOXOANUMYIO AJ19 CUCTEM MYybTUMeOWA NPON3BOOUTENbLHOCTb rpa-
duyeckon noacucTemsl. nsa pewieHns aTon npobnembl paaoMm Gupm 6binuv
paspaboTaHbl pa3siMyHble OOMNONHUTENbHbIE anmnapaTHble cpeacTsa akcene-
pauumn kapT SVGA, nossonsiowme pasrpy3ntb LN 1 yBeanynts CKOpoCTb ne-
penayn OaHHbIX.

Yckoputenb rpadpuyeckoro mHrepdenica nonb3oBatens
(Graphics User Interface Accelerator). 310 yctpoincTso (puc. 12) npeg-
CTaB/IieT COOOM COBOKYMHOCTb PacCPenoTOYEHHbIX MO BCEN rpadnyecKom
kapTe O/1I0KOB, CNyXallMX OOHOM Lenu — rnepepacnpenennTb onepauum ao-
cTyna K BuUAeonamsatm Mexay Bcemu bnokamu rpadpuyeckon kaptbl v LI
Takum 06pa3om, HToObl MUHUMMU3NPOBATb KOJIMYECTBO KOHMIIMKTOB.

Bydep 3anucu ueHtpanbHoro npoueccopa (CPU Write Buffer).
310T 6nok bydepmnadyeT onepauum 3annucu gaHHbix LN B BuoeonamaTe rpa-
duryeckonm KapThbl.

Ecnu B MomeHT goctyna LM BuaeonamsaTb 3aHaTa Kakum-nmbo opyrmm
6/10KOM, 3TOT 3anpoc nomeLlaeTcs B 0ydep 1 BbIMNOHAETCA No3xe. Takmm
06pa3oM MUHUMUBUPYETCS BpeMs oxnaaHus pecypcon LM, Mpn Hanbonee
yOa4HbIX CTEYEHUSIX OOCTOATENLCTB BbIMIPLILI B CKOPOCTU MOXET COCTaB-
naTb 2-3 paasa.

Bydep FIFO (nepBblii — BOWweN — NepBbii — Bbiles). IOT0T bydep
nopobeH 6ydepy 3anmcu LM, OH 3aHuMaeTca Oydepusaumein onepaumi
nepenayn OaHHbIX MeXay nocnefoBaTeslbHbIM KOHTPOIIEPOM U KOHTPOJI-
nepom aTpubyToB. DTO NO3BOMSIET NOCeAHEMY CUUTLIBATb C MOMOLLbIO NOC-
nenoBaTeflbHOro KOHTPOoJIiepa U3 BUAEONamMaT He 6alT, a CTPOKY UK YacTb
CTPOKWN MUKCENOB 32 OAWH UMKS 0OpaLleHnsl, NCNob3ys Pexmnm ObICTPOM

CoBpemeHHbIi MyMaHUTapHbIii YHuBepcuTeT

54



ﬁ CucremMHas uHAa

Hurepdeiic ¢ cucTeMHO M MIUHOM

IIﬂam{me Anpec
L
| Bydep 3amicu L1 |

I J

I'padwraeckmit

> KOHTPOJIIEP

. IBuieomaMaTh

TlocnenoBaTenbHBINA
KOHTpOJLIEP

U

» Bydep FIFO [ Kypeop |

A~

» [Komposanne
OMTOBBIX OJIOKOB

A G
Ll

| Kypcop
KonTpomiep aTpnoyToB

Ypcop
HAIT K

Koutpomnep DJIT

R
G
B

VSync
HSync

A'Q

7
Ny,
>
Ny,
>

Puc. 12. Bnok-cxema SVGA c yckopuTenem
rpacdpunyeckoro nHrepdeiica nonb3oBarens

CTPaHWYHOW MEPECLIIKN OAaHHbIX. DTO 3HAYUTENBHO CHMXAET KOJSIMYECTBO
obpalleHnin K BUaeonamMsaTn, KOTopble B OObIMHOM Cllydae onpenensoTcs
4aCcTOTOW LUMKIOB OOHOBMIEHUS SKpaHa.
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Fpaduueckunin kypcop (Cursor). Tpu 6rnoka, 0603HAYEHHbIE HA PU-
CYHKe 12 9TUM MMeHeM, OTBeYaloT 3a annapaTtHyio GpyHKLUMIO rpaduyeckoro
Kypcopa. MNepBbil U3 HUX (BEPXHUIN) XPaHUT n3o0bpaxeHne U Macky Kypco-
pa. BTopoi n TpeTtuin aBnsa0TCSA YacTblo aTpnbyTHOrO KoHTponnepa n LLAM u
OTBEYAalOT 3a HaNIoXKeHME N300paxXeHNs Kypcopa Ha OCHOBHYIO OoToOpaxae-
MYIO Ha 9KpaH MHpopMauuio. 31a YHKUMS — HEOTbEMJIEMAs YacTb I0OOro
rpacdpumnyeckoro nHTepdenca, B KOTOPOM NMPUMEHAETCA Kypcop, ynpaBnge-
MbIi TAKUMW MaHUMYNSTOPaMM, KaK «Mblllb», O)KONCTUK nn Tpekbon. byay-
4yn peanm3oBaHa NPorpamMMHO, OHa Bcerga Obina conpsikeHa ¢ 60sbLNM
0O6BbEMOM BbIYUCTIEHUI N MEPECLINOK JaHHbIX NPU 00paboTke NpepbiBaHUM,
NPUXOAALMX OT YNPaBASIOLWErO KYypCOPOM MaHunynsatopa. AnnapaTtHas e
peanusaums BO MHOTO pa3 cokpaTtuia 00beMbl NePECHIIOK U Bpems obpa-
O0TKN 3TUX NpPepPbIBAHUNA.

KonupoeaHne 6utoebix 6nokoe (Bit Block Transfer — Bit BLT).
[aHHbI 610K annapaTHO peann3yeT GYHKLWIO KONMMPOBaHNS y4aCTKOB N300-
paxXeHnsa NpsMOyronbHON GpopMbl. Kak npaBmnno, noaaepXxvBatoTcs pacLlim-
PEHHble BapuaHTbl AaHHOW GYHKUMK, CNOCOOHbIE COBEpLLATb JIOTMYECKNEe
QYHKUMN Haf, COAEPXKMMbIM KOMMPYEMOI obnacTn. 3To 0A4Ha U3 CaMblX pac-
NMPOCTPAHEHHbBIX N CaMbIX EMKMX MO BPEMEHMU 3KPaHHbIX PYHKUMIA B CUCTE-
Max C rpaduyeckum nHtepdericom nonb3obatens. Takum obpasom, Obis
coenaH cepbes3Hblii war no pasrpy3ke LM oT 6onblien yactu B3ammonein-
CTBUSI C BUAEONaMsaTbio. B coyeTaHun ¢ ocTasbHbIMK BnoKamMmn yCKOPUTESNb
rpanyeckoro nHTepderica nob3oBaTens no3BoONgeT OCYLLECTBNATL onepa-
LM KONUPOBaHUS TUMNa BUaeoNnaMaTb-BMaeonamMsaTb NpumMepHo B 20 pas Obl-
CTpee, YeM MNPOrpamMMHo, a namMmsTb-BuaeonamMaTb — npumepHo B 10 pas.

Fpaduuecknini conpoueccop (Graphics Co-Processor). 310 ycT-
poncTBo (puc. 13) cocTouT M3 AByx GNOKOB: MCMNOJHAOLWEr0 YCTPOWCTBA U
6noKa permcTpos.

McnonHsiowee ycTpoOMCTBO BbICTYNAET B KA4eCTBE CNeuVanm3npoBaH-
HOro cornpougeccopa, ¢ KOTOPbIM MOXHO 00LWaTbCs Yepe3 0cobble MopThl
BBOJA-BbIBOAA, NpuHagexalime permcrtpam 6noka permcTpos.

OTOT conpoueccop SBASETCSA BTOPbIM YCTPOMCTBOM MNoOC/e rpa-
dUYECKOro KOHTPOJIIEePa, C MOMOLLbIO KOTOPOro MOXHO 3anmcbiBaTb MHPOP-
Mauuio B BUAeonamsTb, HO OH obecneymBaeT 60siee BbICOKOYPOBHEBbLIN UH-
Tepdenc. Ecnnm ¢ nomoulbio rpadpmryeckoro KOHTposepa onepaumaMmm 3a-
nucn LM moxHo 6bI10 3anuckiBaTb B BUAeonamMaT 6arnTel, NpeasapuTesb-
HO YCTaHOBMB B COOTBETCTBYIOLLMX PErMCTPAx cneumasnbHbiX MOPTOB BBOOA-
BbIBOAA PEXUM 3anuncu, IOrM4eckyto GyHkLmM, BUTOBYIO Macky U T.4., TO C
NMOMOLLIbIO rpadUYECKOro cornpoLeccopa MOXHO cpady «pucoBaTb» B BU-
neonamMaTu npoctenwmne rpadpuyeckme nNpuMUTUBBLE: TMHUKW, Oyru, 3akpa-
LLEHHbIE MPSIMOYIOSIbHUKM U T.M.
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Puc. 13. Bnok-cxema SVGA c rpadpuyeckmm conpoLeccopom

Taknm 06pa3om, NPaKTUHECKN BCE BEKTOPHbLIE MPUMUTUBLI, ABASIOLLIMECS
06bIYHO OCHOBOW NOHBON rpadrHeckor BBINOTEKN, HE TONBKO NUCTMOJSHAIOT-
csl oTAeNbHbIM NPOoLECcCcopoM, ocBoboxaasa LM komnbioTepa, HO 1 coaep-
XaTcs He B r1aBHOW OMepaTuBHOW NamsaTv, a B MUKPOKoAe rpadumyeckoro
conpoueccopa, ocBoboXaas NPOCTPaHCTBO OMNepaTUBHOW nMamaTu. Bbinr-
pbill BO BPEMEHM OT UCMOJIb30BAHUSA AAHHOIO YCTPOMCTBA COCTaBNSET OT
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3-5 (BbIBOA, ropusoHTanbHo nuHuu) go 100 pa3 (MacwtabupoBaHue nps-
MOYroJibHOM 006nacTu ¢ HeuenbiM KO3PPULIMEHTOM).

Bnok perncTtpoB cnyxut ans obueHus LeHTpanbHOro npoueccopa ¢
WNCMOJSTHUTESNbHLIM 6/10KOM. 10 Ha3HAYEHUIO PErUCTPbLI AENATCA Ha KOMaHA-
Hble, MapaMeTPOB U yrnpaBnsioLwme.

KomMaHgHbIn perncTp, kak npaBuio, oavH. B HeEro saHocuTcs 4mcno
(komaHpa), cooTBeTCTBYIOLLEE rpaduieckoMy NPUMUTUBY, KOTOPbIA HEOD-
XOAMMO «HapucoBaTb» B BUAEOMNAMSTU.

PerncTtpbl napameTpoB cogepxxaTt napameTpbl NPUMUTMBOB B COOTBET-
CTBUM C UX CneumnduKonr, Hanpumep KOOpAMHATbl KOHLOB JIMHUU UM KOOP-
OVHaTbl BEPXHEro JIEBOr0 WU HUXHENO MPaBOro yrioB NpsiMOyroJibHUKA.

YnpaBnsaowpe pernmcTpbl COAepXaT HEKOTOPY cneuuanbHyio MHPOoP-
Mauuto, KoTopasi MOXET BMATb Ha XxapakTep O0TOOpaxeHus B BUOeOoNnamsaTu
NCMOJTHAEMBbIX rpaduyeckmnx NpuMUTMBOB.

MacwTtabupyemoe okHo (Zoom Window). 370 ycTponcTBO anna-
paTHO peannayeT GYHKLMIO MAaTPUYHOrO MacLluTabrupoBaHUs ¢ HELLENbIM KO-
3PPULNEHTOM MPAMOYrofibHOW 06nacTn BUAEONaAMATU UKW NOTOKA NMUKCe-
JI0B, MOCTYMaloLEro oT Kakoro-nmbo BHELWHEro NCTo4yHnka gaHHbIX. KOHCT-
PYKTUBHO OHO COCTOUT U3 TPEX YacTew.

1) YacTb 6510ka nocnenoBaTeslbHOro KOHTPOJ/IePa, OTBEeYatoLLas 3a opra-
HM3auUMIO aKTMBHOIO OKHa B BMOEOMaMSATU, 3aMnCU U CHUTbIBAHUS U3 HErO
nHdopmaLmun, a Takxke 3a B3anmonerctemsa 6rnoka Zoom Window ¢ apyru-
MK B6r1oKamu rpaduHeckon KapTbl, UMELWMMN OOCTYN K BUAEONaMSATH.

2) OtpenbHbli 610k Zoom Window, cOOGCTBEHHO peanuaylowmini camy
QYHKUMIO MacLTabupoBaHus.

3) YacTb 6noka LIAT, oTBevaioLLas 3a opraHn3aLmio oOkHa, HaJIOXKEHHOro
Ha OCHOBHOE M300paxeHune, N OToOpPaxXeHne B HEM pe3ynbTaTtoB paboTbl
6noka Zoom Window. Bo MHOrmx rpapuyeckmx kaptax noanepXxnBaeTcs
OJHOBPEMEHHOE MPUCYTCTBUE HECKOJIbKMX MOAO0OHbIX OKOH.

3T10T 650K B 3aBUCMMOCTU OT LIBETOBOW rNybuHbI, pa3MepoB n3obpa-
XEeHUs 1 KoappuumeHTa MacuTabmpoBaHns CNOCOOEH BbIMOJIHATL MacLuTa-
OupoBaHMe C NMPon3BOJIbHbIM HeLlenbiM koadppuuyeHTom B 10-100 pa3 Obi-
CTpee, YeM MporpamMmmMHble cucTeMsbl. 1o NosiBNEHUS annapaTHOM peannia-
umn Zoom Window 13-3a OrpoMHOro o6bema BbIYUCNEHUM He OblI0 BO3-
MO>XHOCTM MaclUTabnpoBaHMs Npu BbIBOOE HA 3KpPaH ABMXKYLLMXCS M300pa-
XeHunii. Tenepb, Gnarogaps onMcaHHOW (YHKLUK, CTann BO3MOXHbI Takue
obnactm mynbTumMeama, Kak MynbTUNIKALUNS, «XKNBOE BUOEO B OKHE» U Ap.

YnakoBwuk/pacnakoBwuk (Compressor/Decompressor —
CODEC). [laHHOe yCTPOMCTBO COCTOUT U3 ABYX ONOKOB — MCMNOJIHAOLLErO
ycTpoiictea (CODEC) u namaTtu (CODEC RAM), HeobxoamMmol ans npouec-
ca ynakoBKkuM/pacnakoBKU.
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OTO YCTPOMCTBO HE MOXET CaMOCTOATENbHO OoOpallaTbcs K Buaeona-
MATU. ng 3TOro oHo noakntodaeTcs K 65noky Zoom Window, v Bcs MHPoOp-
Maumsi, noctynatouwasa n3 CODEC, nonagaeTt cpa3dy B 04HO U3 OKOH Zoom
Window B BMaeonamsaTu.

HasHayeHne 3TOro ycTpoMcTBa 3ak/lo4aeTcs B TOM, YTOObl ynakoBbl-
BaTb WIN pacnakoBbiBaTb B COOTBETCTBUM C ONpeaesieHHbIMU popmMaTtamm
MOTOKM rpadmnyeckmnx OaHHbIX (N1kcenen), noctynaowmx ot LM (nnum « LIMT).

MprMeHeHMe ynakoBaHHbIX JAaHHbIX, C PacrnakoBKOW Mx nepep oTobpa-
XXEHMEM BHYTPU rpaduryeckon KapTbl, 3HAYUTENIbHO YMEHbLLIAET 0ObEMbI NH-
dopmaumn, nepechiiaemMble MO0 CUCTEMHON WwKnHe mexay UM n rpaduyec-
KoW kapTon. CpenHss CKOPOCTb cxaTust MHdopMaumm 3aBUCUT OT anropuT-
Ma, MPUHSATOro B paMkax KOHKPETHOrO cTaHaapTa cxaTus rpaduyeckomn nH-
dopmauun, peannsosaHHoro B Tom unn nHom CODEC, a Takxe OoT camoli
nHbopmaunm n konebnetcsa NnpMmMmepHo B Auana3oHe oT 2 go 200 pas. Bo
MHOIMX CTaHaapTax OT CTeneHu CXaTus HanpsiMylo 3aBUCUT Ka4yecTBO pe-
3yNbTUPYIOLWETr0 U300paxkeHns, Tak Kak NPUMEHSIIOTCS MEeTOoAbl YNakoBKU C
notepen nHpopmaumm.

B HacToawmin MOMEHT CYyLLECTBYET MHOXECTBO CTaHAApTOB Ha ¢dop-
MaTbl ynakoBKU rpaduyeckon nHdopmauum, KOTOPbIE LLMPOKO NPUMEHS-
toTca B obnactu umdpposoro sBuaeo — Cinepak, Indeo, Video 1, MJPEG,
MPEG.

3. BA3BOBbIE MPOrPAMMHBIE MOAYJIN BUOEOCUCTEM 3BM
3.1. CocTaB 6a3oBoro NO Bupgeocuctem

K 6a3oBbiM NporpaMMHbIM MoaynsaMm Buageocuctem I3BM oTHocaTt
dyHkumn BIOS u gpariBepbl BUaeoaganTepos.

Kak y>xe otmeyanock B pasgene 1.4, Hanbonee adPeKTUBHbIN KOL UMEIOT
nporpamMmbl, UCMNONb3YIOLME MPSIMOE NPOrpaMMUpPOBaHNE PEFUCTPOB BU-
neoapantepa. OgHako 37O TpebyeT OT NpPorpaMMmnUcTa 3HaAHUSA PErucTpPoB
aganTtepa, CTPYKTypbl BUAeONamMaTu agantepa B JAHHOM pexunMme, NpUHLnN-
noB GopmMmpoBaHns n3obpaxeHns. K ToMy xe Takasa nporpamma MoXxeT oka-
3aTbCA HEMEpPEeHOCUMON Ha Apyrne BUAEOMNOACUCTEMBI.

PewnTb 3TK npobnembl NO3BONSET McNonb3oBaHne npouenyp BIOS.

Bo Bcex nepcoHasnbHbix koMmnbloTepax cemencts PC n PS/2 nmeetcs
copepxaulasaca B N3Y 6asosasa cuctema Beoaa-sbiBoga BIOS, 1.e. Habop
npoueayp, obpasyowmx NPOrpaMMHbIN MHTEP@PENC HUXHErO YPOBHS ON1K
ynpaBneHns cTaHAapPTHbIMU YCTPOMCTBAMIN KOMMbIOTEPA.

Mpouenypbl BIOS cnocoOHblI OCYLLLECTBUTL 3/IEMEHTapHbIE onepauumn:
3a4aTb pexum paboTbl BUAeoaaanTepa, BbIBECTU B IOOYI0 NO3NLMIO 3KpaHa
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CMMBOJT 33J@HHOIO LIBETA, NPOKPYTUTb OKHO 3KpaHa BHWU3, BbIBECTU Ha 3K-
paH CUMBOJ1, 3a4aTb aKTUBHYIO CTPaHuLYy, 3arpy3nTb WPUOT 1 T.M.

Pasmeuas BIOS B N3Y (oH Ha3biBaeTcs euwe ROM BIOS), pupma IBM
obecneynBaeT COBMECTMMOCTb KOMIMbIOTEPOB C Pa3nMyHOW annapaTHol
KOHpUrypaumuen.

Xota n MS-DOS nmeeT pyHKUMM paboThl ¢ 3KpaHOM, HO cpeactea DOS
«B YNCTOM BMae» BecbMa ckyaHbl. DOS Nno3BonsieT BbIBECTU HA 3KPAHE TOSbKO
4YepHOo-06enbIi TEKCT. BO3MOXHOCTM MO3ULMOHMPOBAHUS TEKCTA Ha 3KpaHe
OrpaHMYMBalOTCs MCMNONb30BaHMEM CMMBOJIOB BO3BpaTa kapeTku (kog ODh)
1 nepesoaa ctpoku (0OAh).

dakTnyeckn nobdyo rpaduyeckyto onepaumio yagaeTcs cBecTn K pabo-
Te ¢ oTaenbHbIMU Nukcenamu. OgHako 60MbLIMHCTBO rpaduieckux 6mbnmno-
Tek noaaepxmBaeT paboTy ¢ 6onee CNoXHbIMU 0ObekTaMu, NOCKOJIbKY pa-
60Ta TOJIbKO Ha YPOBHE OTAENbHO B3AThIX MMKCENOB Obla Obl O4EeHb 3aTPYa-
HUTENbHOW AN NporpaMmMmcTa.

Cpenn nogoOHbIX 0O6BLEKTOB, NpeacTaBnsoWmx codbon obbeanHeHne
NUKCENOB, MOXHO BbIAENNTb CNEAyoLME OCHOBHbIE TPYMIbI:

1) NuHelHble n3ob6paxeHuns (pacTpoBble 06pa3bl KPUBLIX);

2) cnnolHble 06BbEeKThI (pacTpoBble 06pa3bl ABYXMEPHbIX 06nacTel);

3) wpndThHI;

4) KAPTUHKN.

Kak npaBuno, Kaxabiii KOMMIUNATOP UMEET CBOIO rpaduyeckyro 61b-
nmoTteky, obecrneymBalollyto paboTy ¢ OCHOBHbIMU rpynnamMu rpaduyec-
Knx oo6bekToB. MpuMepom Tako BUBANOTEKN MOXET CIYXUTb CTaHOApT-
HbIh 6GMBNNOTEYHbIM Moaynb Graph ga3bika Turbo Pascal. OT 6ubnuoTekun
TpebyeTcs, 4Tobbl ee PyHKUMK noaaepXxueanm paboTy ¢ OCHOBHbIMU TU-
namu BuaeoagantepoB. CyLleCTBYET HECKOJIbKO MyTer obecrneyeHns aTo-
ro.

OOuH 13 HUX 3akoYaeTcsl B HanmcaHun CBOEW Bepcum OMbAnoTeku
OIS BCEX OCHOBHbIX TMUMOB aganTepoB. 3Ha4YUT, NPOrpaMMnUCT AOJDKEH U3-
HayaslbHO 3HaTb, OJ19 KAKOro KOHKPETHO BuaeoaganTepa OH MULLET CBOKO
nporpamMmy, 1 UCMosib30BaTb COOTBETCTBYIOLLYO BEpPCUo ubnnotekun. B pe-
3ynbTarte BMECTO OAHOM NporpaMmsbl nosydaeTcs Habop nporpamMmm s pas-
HbiIX BuaeoananTepoB. MNPUHUMNT COBMECTUMOCTM afganTepoB BbipyyaeT
3[eCb HECUITbHO: XOTS Mporpamma, paccymtaHHasa Ha agantep CGA, n Oy-
net pabotatb Ha VGA, HO OHa HE CMOXET BOCIMOJIb30BaTLCS NMPeEnMyLLECTBA-
Mun VGA, 6yneTt paboTtatb ¢ HUM kak ¢ CGA.

MOXHO BKJIIOUUTb B BMBNMOTEKY BEPCUM NpOoLeayp A4S BCEX OCHOBHbIX
TUNOB aganTepoB. OTO 0OECMNEeYNT HEKOTOPYIO CTEMNEHb MaLLNHHOM HE3aBU-
cumocTn. OgHaKo Henb3s UCKoYaTb Cllydal Hanmuus y nosib3oBaTens He-
CTaHOApPTHOro aganrtepa, He NoaaepXmBaemMoro 6MbnnMoTekon (Hanpumep,
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SVGA). Ho cambiM CyLLIECTBEHHbLIM HEOOCTATKOM TakKoro rnoaxona sBnseTcs
CNILLKOM 60JbLLOW pa3Mep Nosly4aeMoro BbiNoaHAeMoro gaina, 4To YyMeHb-
waeT 0O6beM onepaTUBHOM NaMATH, AOCTYMNHON MNONb30BaTENIO.

Hanbonee pacnpoCcTpaHeHHbIM SBNSIETCS MCMNONIb30BaHWE ApaniBepoB
yCcTponcTB. Mpn 9TOM BbIOENAETCA HEKOTOPbIA OCHOBHOM Habop rpadpuye-
CKMX onepaumi Tak, 4Tobbl BCe OCTaslbHble Onepaunm MOXHO peann3oBaTb,
MCMOob3ys TOJIbKO ornepauum OCHOBHOro Habopa. MpuBsaska K Buaeoagan-
Tepy 3ak/oyaeTcss UMEHHO B peanm3aumm 3TUX OCHOBHbIX onepauui. Ons
Kaxxgoro agantepa NULIETCS Tak Ha3blBaeMblli ApanBep — Hebosbluasa npo-
rpaMma co CTaHOapTHbIM MHTEPdENCOM, peanuayiollas Bce 3TK onepauum
ONs OAHHOrO apgantepa M noMellaemas B OTAeNbHbIN davn. bubnmorteka B
Hayane ceoen paboTbl onpenenseT TUN MMEWErocs Buaeoagantepa u
3arpy)aeT COOTBETCTBYIOLLMIM ApaiBep B NamMaTb. Takum 06pa3om, O40CTU-
raeTcs NpakTUYeCKn NosiHag HEe3aBMCMMOCTb HaMMCaHHbIX NPOrpamMm.

3.2. Mpouenypsbl BuaeoBIOS. BIOS n ynpaBneHne 3KkpaHOM

B nepBbix nepcoHanbHbix koMnbioTepax Apple n IBM PC monynu obcny-
XVBaHWS CTaHOAPTHOW nepudepumn Obinn 3anrcaHbl B MOCTOSIHHOE 3anoMu-
Hatowleecs ycTpoincTso (IM3Y). CoBOKYNHOCTb 3TUX MOAyNen (Naoc nporpam-
Ma HavanbHOW MHUUManM3auym u TecTupoBaHus) B komnbtoTepe IBM PC Ha-
3Bafn 6a30BON cucTEMOM BBOAA-BbiBOAA BIOS.

Bbinyckaemble pasnnyHbiMu GprpmMamMm KOMMbIOTEPLI, COBMECTUMBIE C
IBM PC, MOrytT HEMHOro oTiM4aTbcs No TMny nepudepuinHoro obopyaosa-
HUS, HO ONs AOCTUXEeHUsa coBmecTumocTu ¢ IBM PC moaynu BIOS HuBenn-
PYIOT 3TU pas3nmuuvs, NpPeaocTaBnsd B pacnopskeHne nporpaMmmbl Nob30-
BaTensa ctaHOapTHbIM Habop Mmoaynei ansg paboTkl C yCTpOMCTBaMKM BBOAA-
BbIBOAA.

Opyrumun cnosamu, cogepxauiasacsa B N3Y 6asoBas cuctema BBOJA-
BbiBoga BIOS — aTto Habop npouenyp, o6pasyloLmyx NPOrpaMMHbIA NHTEP-
denc HNXXHEro YPOBHS ANs ynpaBneHns CTaHaapTHbIMU YCTPOWNCTBAMU KOM-
nbtoTepa.

Mukpocxema M3Y BIOS, pacnonoxeHHas Ha CMCTEMHOM NnaTte, coaep-
XUT 1 GyHKUMM Ons ynpaeneHusa Buaeoapantepamu. OgHako no4vtm Bce
BUAeoaganTepbl MMetloT cobcTBeHHyo cxemy M3Y BIOS, pacnonoXxeHHyto
Ha camMon nnarte aganTtepa. Ha npaktuke gnsa ynpasnieHus BUOe0oananTepom
MCnonb3yloT PYHKLNMK, 3anmcaHHble B ero N3Y BIOS.

Mpouenypbl ynpaBneHns BUAeOaOanTeEPOM Takxke Ha3biBalOT ApainBe-
pom amcnnesa nnm BnaeoBIOS. Tak kak BbI30B Mobo dyHKUmM BUAeoBIOS
ocyulectnsietca komaHaor INT 10h, ero yacto Ha3bliBalOT UHTEPDENCOM
npepbiBaHusa 10h.
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Vicnonb3oBaHue npouenyp BIOS ona ynpaBneHus Buaeoapantepamm
MMEET Kak NpPenMyLLLeCTBa, Tak U HegocTaTkm. OCHOBHbLIM NMPENMYLLLECTBOM
dyHKuMin BIOS aBnseTcs 10, 4TO OHU CKPbIBAIOT BCIO KPOMOTAMBYIO pabdoTy no
nporpamMMrpoBaHNIO PErMCTPOB BUAeoaganTepa 1 BuaeonamMaT, npenoc-
TaBnsas NpPorpaMMm1CTy AOCTaTOYHO NPOCTON nHTepderc. OaHako aTo eLle
He Bce. Tak kak dyHkumm BIOS cospaioTcs camumm paspadboTynkamm Bu-
neoaganTtepa, TO OHM Y4YUTbIBAIOT BCE OCOOEHHOCTU KOHKPETHOW Moaenu
aganTtepa, BblpaBHMBASA BCE pasinyms. 3TO 0COOEHHO BaXHO OJ19 Nporpam-
MUpoBaHua BuaeoadantepoB SVGA, Tak kak Habop PernMcTpoB 1 opraHusa-
LUMs BUOEONaMATU pasdHbiX MOAENEN MOXET CUJIbHO OT/IMYaTbCS.

K HepocTtaTtkam dyHKuUM BIOS MOXHO OTHECTU HEBbLICOKYIO CKOPOCTb
nx paboTtbl. OT4ACTX 3TO BbI3BAHO TEM, YTO AOCTYN K AAHHbIM, 3aNMMCaHHbLIM
B M3Y, nponcxoamt meaneHHee, Yem K onepaTmBHOM namaTu. MHorme cuc-
TEeMHble NfaTbl NO3BONAIOT NMNEPEHeCcTN coaepxnmoe meanieHHoro MN3Y BIOS
B 6oJsiee ObICTPYIO onepaTUBHYIO NaMaTb. 3Ta 06nacTb onepaTnBHOM NaMaATA
noslyynna Has3BaHME TEHEBOW MaMsaATU, Tak Kak ee coOepXnMoe MOJIHOCTbIO
NnoBTOPSIET coOoTBETCTBYIOLLYI0 obnacTb M3Y. OtmeTtum, yto M3Y BIOS Bu-
neoagantepa 00ObIYHO 3aHMMaeT aApecHOe NMPOCTPaHCTBO, HayMHas C af-
peca C000:0000h po appeca CO000:7FFFh (cm. pasgen 1.4).

BTopoii HepocTaTok pyHkuni MN3Y BIOS cocTtonT B TOM, 4TO OONbLUNH-
CTBO UX HeeHTepabenbHOo. TO eCTb, NOKa HE 3aBEPLUMTCS BbI3OB OOHOW
dyHkumm BIOS, Henb3a Bbi3BaTh Apyryo ¢yHkuuio BIOS. Becnencrteme 370-
ro HeNb3s Nob30BaTbCsd MHOrUMU PyHKUMAMK BIOS B pe3naeHTHbIX Npo-
rpammax.

HakoHeu, nocnegHuii HepoctaTok GyHKUMiA BIOS Buaoeoagantepa co-
CTOUT B TOM, Y4TO OHW NpeaHa3HavYeHbl TONbKO AN paboTbl B peasibHOM pe-
Xume npoueccopa. PyHkumm BnaeoBIOS Bbi3biBAOTCS M3 MPUKIAAHON NPo-
rpamMmmbl NPY NMOMOLLM MexaHn3Ma MPOrpaMMHbIX NMPepbIBaHUIA.

KpaTko ocTaHOBMMCS Ha cucTemMe npepbiBaHuin MalivH Tuna IBM PC.

Camoe Havano onepaTtmBHoOW namatm oT agpeca 0000h no appeca
O3FFh oTBOAUTCSA NOA, BEKTOPLI NPEpPbIBaHUI — YeTblpexbanToBble 061acTu,
B KOTOPbIX XpaHATCS agpeca nporpamm obpadoTkm npepbieaHuii (MOI). Bek-
TOPbI, Kak 1 COOTBETCTBYIOLLME MM NPEPbLIBAHUS, UMEIOT HOMepa, Ha3bliBae-
Mble TMNamu, npuyem BekTop ¢ Homepom 0 (BekTop Tuna 0) pacnonaraeT-
cs, Ha4ynHaa ¢ agpeca 0, Bektop TMna 1 — ¢ agpeca 4, BEKTop Tuna 2 — ¢
agpeca 8 n 1.4. Takum obpasom, BekTop ¢ HoMepoMm N 3aHnmaeT GanThl
namaty ot N*4 no N*4+3. Bcero B BblAeneHHO Nofa, BEKTOPbl 06actu na-
MATK nomMewllaeTcs 256 BEKTOPOB.

Mony4mB curHan Ha BbINOJSIHEHWE MPOLLEAYPbLI NPEpbIBAaHNSA C onpeae-
JIEHHBIM HOMEPOM, MPOLLECCOP OCYLLECTBASIET Nepexo Ha npoueaypy ob-
paboTKK npepbiBaHUS.
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3anpocbl Ha BbINOJSIHEHME MNPOLLEAYPbl NPepbIBaHNS MOIYT MMETb pas-
NMYHYO npupony. MNpexne Bcero pasnuyatoT annapatHble NpepbiBaHUs OT
nepmndepuinHbiX YCTPOMNCTB U APYrMX KOMMNOHEHTOB CUCTEMBI U NPOrpaMmm-
Hbl€ MPepbIBaHUS, Bbi3biBaeMble koMmaHaon INT, koTopas n ncnonb3yeTcs, B
4YaCTHOCTM, AN NporpamMMHOro odpatlenus K eyHkumam BIOS.

BoobLue roeops, npoLenypa Bbi3oBa 1 06paboTkm NporpaMMHOro rpe-
pblBaHUSA MOXOXa Ha npoueaypy BbidoBa nognporpammbl. OTnnyme 3aknto-
yaeTcs B TOM, YTO Bbi3blBaloLlas nporpaMmma «He 3HaeT» agpeca Moayns
06paboTkM npepbiBaHMi B naMaTh. NoaTomMy paboTa nporpamMmm He 3aBUCUT
OT a[pecoB PacrnosioXxeHns Moaynen o6paboTYMKOB NPEpPbLIBAHUSA, a Takxe
OT aZpeca 3arpy3ku Bbi3blBAKOLLEN NPOrpamMmbl.

YnobHee Bcero Bbi3biBaTh 3TN dyHKUMK BIOS Ha a3bike Accembnepa,
Tak Kkak camu npouenypbl BIOS HanucaHbl Ha 9TOM A3blke. Accembnep sB-
NAETCs 93blIkOM MPOrpaMMMPOBAHUS HU3KOro YPOBHS, OH MO3BOJISIET MPO-
rpaMMmMpoBaTb Ha YPOBHE PErMCcCTPOB npoueccopa. PerncTtpbl npoueccopa
— AYEeNKU, PacroiOXKEHHbIE B LEHTPAIbHOM MPOLECCOpe U AOCTYMNHblE N3
MaLLMHHbIX KOMaHg,. JOoCTyn K pernctpamM OCYLLECTBASIETCA HAMHOIo ObICT-
pee, 4YeM K f4yerikam namMmsaTn, No3TOMY MCMNONb30BaHNE PErMCTPOB 3aMETHO
coKpallaeT BPEMS BbIMOJSIHEHUS MPOrpamMm.

MpoLueccop peanbHOro pexmnma coaepXuT aseHaauatb 16-pas3psaHbix
NporpamMmMHO-aapPeCcyeMbIX PErMCTPOB, KOTOPbIE MPUHATO OObLEAMHATL B TPU
rpynnbl: perucTpbl gaHHbix (AX, BX, CX, DX), pernctpsbl ykasatenu (Sl, DI,
BP, SP) n cermenTHble pernctpsbl (CS, DS, ES, SS). Kpome Toro, B coctaB
npoLieccopa BxoaaT cyeTdynk komang, (IP) v pernctp ¢pnaros (FLAGS).

Pernctpbl JaHHbIX OOMNyckaloT He3aBUCKMMOE obpalleHne K CTapLumm
(AH, BH, CH n DH) n mnagwwum (AL, BL, CL n DL) nonosuHam pernctpos AX,
BX, CX n DX cooTBETCTBEHHO.

PaccmoTpum komaHay nepecbiiku mov a3blika Accembnep.

CuHTakcuc KoMmaHapl UMeeT Cneayowmin BUa;:

Mov op1, op2.

3a0ecb op1 — onepaHg, NPUEMHKMK, OP2 — onepaHd UCTOYHMK.

Tak, komaHoa MovBL, AH nepecbinaeT ctapwnii 6ant peructpa AX B
Mnaawni 6anTt peructpa BX, He 3aTparmBas npu aTomMm BTopbiX 6aToB (AL 1
BH).

PaccmoTpum, kakmm obGpasom npomcxoauT Bbi3oB pyHKUuM BIOS Ha
a3blike Accembrep.

ns BbizoBa moayns suaeoBIOS nporpamma ncnonb3yet komaHay INT
10h. KoHkpeTHaa ¢pyHKUUS 3a0aeTCd HOMEPOM, KOTOPbLIN nepen BbiI30OBOM
INT 10h 3arpyxaeTtcs B pernctp npoueccopa AH. MHorve gyHkumMn TpebyioT
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nepenayn napamMmeTpoB B pernctpax npoueccopa AL, BX, CX n DX. BosBpa-
waemble npouenypori BIOS 3HavyeHus nepepatoTcs nporpaMme Takxe B
pernctpax. OAnsa 6onbluinHcTBa GYyHKUMK BIOS npuHATH cnenyowme corna-
LeHns:
* BO3MOXHas noadyHKLUUS onpenenseTcsa cogepXxXumbiMm peructpa AL;
« KoopauHaTta x (Homep ctonbua) nepenaetcsa B peructpe CX (rpadpu-
YECKUN pexmnm) nnm B pernctpe DL (TEKCTOBLIN pexum);
« KoopauHaTa y (HomMep CTpokun) nepenaetcs B pernctpe DX (rpadpu-
YECKUN pexmnm) nnm B pernctpe DH (TEKCTOBLIN pexum);
* HomMep Tpebyemoi cTpaHuLbl BUoeobydepa nepenaetcsa B PerncTt-
pe BH, npuyem Hymepaums CTpaHuL, HAYMHAETCS C HYNS.

Kak npasuno, npouenypbl BIOS He KOHTPONMPYIOT NPaBMIbHOCTbL Napa-
METPOB 1 HE BO3BPALLLAIOT KOAbl COCTOSAHUSA. CnegoBaTefibHO, KOHTPOJIb Npa-
BUJIbHOCTW YCNOBUIA Bbi30oBa npoLenyp BIOS Bo3naraeTcs Ha nporpaMmmumc-
Ta.

MporpammupoBaHme ¢ nomoiwbio cpeacte BIOS. lNpuBenem aBa
onucanua eyHkuuin BIOS npepbiBaHusa 10h (MONHLIM nepeyvyeHb JaHHbIX Mo
dyHkuuam BIOS npepbiBaHua 10h npuBeaeHbl B npunoxeHuu 1).

dyHkuua 00h - yctaHaBnmBaeT BUaeopexmm. Mpu BbI3oBE PYHKLN
B pernctp AH nomeuwiaetcsa 3HadeHne 00h (Homep dyHkuMKM), B AL — HomMep
BUaeopexuma. BoamoxHblie 3HaveHus AL:

03 - ycTtaHoBUTCA 16-LBETHbLIN TEKCTOBLIA PEXUM C pa3peLleHnem
80*25;

10h - rpacpuyecknin pexum , 640*350, 16 usetoB (EGA);

4h - rpadpuyecknin pexum, 320200, 4 useta (CGA);

12h - rpaduyeckuin pexunm, 640*350, 16 usetoB (EGA);

13h - rpagpuydeckmin pexum, 320*200, 256 usetos (VGA).

dyHkuma 0Ch - BbIBOOMT nukcen Ha akpaH B no3uvuuto CX, DX. Mpwn
Bbl3oBe pyHKUMM B peructp AH nomewlaetca 3HavyeHne 0Ch, B AL — uBeT, B
BH - ctpaHuua, B CX — rpadpudeckumii ctonbel, B DX — rpadpuyeckas cTpo-
Ka.

Ha a3bike Accembnep pparMeHT Koaa nporpaMmmbl, ycTaHaBNMBaOLLWN
pexum 13h (pa3pelwlenne 320*200, 256 uBeTOB), a 3aTeM BbIBOA, NMKcena
KpacHoro useta (ko 4) B 10 ctonbeu, 5 CTPOKy aKkpaHa, MOXET BbIrAAeTb
Tak (TEKCT npaBee TOYKWN C 3anaToN Ha a3blke Accembnep cumTaeTcsl KoOM-
MEHTapPUEM):

mov AH, 0 ;0 — HoMep PYHKLMKM YCTAaHOBKU BMOEOPEXMMA,
mov AL, 13h ; nepecsbinka B pernctp AL 3HauyeHus 13h,

int 10h ; BbI30B rnpepbiBaHusg BIOS 10h,

mov  AH,0Ch ; B pernctp AH — HoMep PYHKLUK — BbIBOA,
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, MKCeJla Ha 3KpaH,

mov AL4 ; B pernctp AL nepecnatb Ko KpacHOro LBeTa,
mov  CX,10 ; pernctp CX conoepXxuTt Homep cTonbua,

mov  DX,5 ; pernctp DX cogepXuT HOMEpP CTPOKWU,

mov  BH,0 ; peructp BH cooep>Xxmnt HoMep cTpaHuLbl,

int 10h ; BbI30B rnpepbiBaHus BIOS 10h.

MOXHO MCNoNb30BaTb BCTPOEHHbIM Accembnep ans nporpamMmmmpoBa-
HMs Ha [Nackane. Ons 9TOoro HeEoO6XoaAuMO acceMONepHbIi Ko, BbIAENUTb
K/toYeBbIMKM cioBaMu asm ....end. HakoHel, MOXHO BbI3BaTb NMpepbiBaHue
HernocpencTBeHHO Ha A3blke [lackanb:

Insa atoro B moayne DOS onpepneneHa cTpykTypa Tvna Registers, nons
CTPYKTYpPbl — PErNCTPbI NpoLeccopa.

®parmeHT Koga Ha lNackane: nNpougaypa yCTaHOBKM rpaduyeckoro
pexuma.

PROGRAM BICS;
USES DOS;

VAR
Regs:Registers; { Tun onpeneneH B DOS}

Procedure SetGraphRegime(regime:byte);
Begin

Regs.AH:=0;

Regs.AL:=regime;

Intr($10,regs);

End;

End.

Takum obpas3om, ecnu Bbi3BaTb GyHKUMIO SetGraphRegime ¢ napamer-
pomMm 13h, To ona VGA-COBMECTUMOW BUOEOKAPTbl YCTAHOBUTCS 256-LBET-
HbI rpadudeckmin pexum ¢ paspeweHnem 320*200. Mpu ncnonb3oBaHUU
dyHKUMM BIOS HeT HeobxoaMMOCTM MoakaloYaTh CTaHOAPTHLIN rpadpuyec-
knii moaynb Graph, KoTopbli NpegHasHadyeH onsg paboTbl ¢ rpadukonr Ha
a3blke MNackank.

Ecnu ctaHpapTt VESA nopnepxuBaetca Bugeoagantepom SVGA, To
onpeneneHHble UM QYHKLMN 3an1cbiBatOTCSA NPOU3BOAUTENSIMIN BUAeoaan-

TepoB B [3Y camoro agantepa. OHX Ha3bIBAIOTCS pacLUMPEHMEM MPepbiBa-
Hua BIOS 10h — VESA BIOS Extention nnu VBE. BbizoB ¢pyHkumn VBE npounc-
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XOOWUT MHaYe, YeM BbI30B PYyHKLMK Buaeoapaneepa BIOS. Ins Bbi3oBa PpyHK-
umn VBE B peructp AH Heobxoamumo 3anucatb 4Fh, B peructp AL — 02h, a B
BX — HOmMep pexuma.

Mpy 3TOM PYHKUMS MOXET He BbIMOJIHUTLCS MO HECKOJSIbKUM Mpuyn-
HamMm. OHa MOXeT OTCYTCTBOBaTh B Bawlel Bepcun VBE. MoxXeT BO3HUKHYTb U
Takaga cutyaums, npm kotopon B VBE aTa dpyHKUMA €CTb, HO ee He noaaep-
XMBaAET annaparypa Buaeoagantepa.

BIOS nopnepxuBaeT HECKObKO ANHAMMUYECKUX NMEepeMeHHbIXx B obna-
CTM NamMaTu, Ha3blBaeMol 0061acTblo JaHHbIX AUcries. 9T NMepeMeHHble
pa3mellatoTca B Mnaawmx agpecax namatu 0000:0400h — 0000:0500h un
cogepXaT OCHOBHble MapaMeTpbl, ONpeaensome CoCToSHNE KOMMbIOTE-
pa. MNpuknagHble NporpaMmbl A0/KHbI OCTOPOXHO 0OpallaTbCs ¢ 3Ton 00-
NacTbio NaMATU, Tak Kak HapyLLUEeHWsI B HEN MOTYT Bbl3BaTb «3aBMCaHMNE» KOM-
nbloTEPA WU APYrne HexenatenbHble addekTbl. ECNn Bbl CAMOCTOATENTbHO
nporpamMmmMmupyeTe BuaeoagantTep HenoCcpencTBEHHO YeEpPe3 PerncTpbl, Bam
cnenyeTt CaMOCTOATENbHO M3MEHATb COOTBETCTRYIOLLIME NEPEMEHHbIE B Ma-
LWnX agpecax namatm. 3To AacT BaM BO3MOXHOCTb M0OJIb30BaTbLCA DYHKLNSA-
Mu BIOS. Hanpumep, ecnu Bbl UIBMEHUNN HEMNOCPEACTBEHHO YEepes3 PerncT-
pbl BUOogoagantepa nosoxXeHne Kkypcopa, a noToM XenaeTe onpeaennTb ero
nosoXxeHve npu noMmowm eyHkumi BIOS, To Hapo cpasy nocne N3MeHeHus
perncTtpa naMeHmTb U COOTBETCTBYIOLLYIO nepemMeHHyto BIOS (ee agpec
0000:0450h). NMoatomMmy 0bnacTb AaHHbIX AuCes Ha3blBaeTcs Takxe obna-
CTbiO AaHHbIX BuaeodpyHkumin BIOS.

MepemeHHble BMOeoBIOS copgepxaTt 60MblLLIOE KONMYECTBO napameT-
poB: pexum paboTbl BuaeoagantTepa, KoanMyecTBO CUMBOJIOB B CTPOKE 3K-
paHa, pasmMep CTpaHuLbl BUAEOonamMsaT B 6antax v T.4.

B o6nactu paHHbIX BUuaeodyHkunii BIOS no agpecy 0000:04A8h Haxo-
OUTCS NepemMeHHasi, 3Ha4YeHne KOTOpPOI NpeacTaBnseTr cobon agpec Tab-
NNUbI OKPYXKEHUS.

Tabnnua oOKpPY>XXeHUs1 COAEPXUT MATb ABOMHbLIX C/IOB (ABOMHOE CNOBO —
3TO A4Yerika namaTn pa3amepom 4 Haiita), npeacraBnaomx cobon ykasate-
N Ha pas3nn4yHble CTPYKTYpbl (Tabnuua n 6ydpepbl namaTr), Heobxoaumble
onsa BIOS Bupeoapantepa.

Bbl MOXeTe Takke 3aMeHUTb TabnnLy OKPYXXeHUsl, 3anncaB ykasaTesb
Ha HoBylo Tabnuuy no agpecy 0000:04A8h. Takum o0b6pa3omM, Bbl MOXeTe
N3MEHUTb WPUEOTbI U HEKOTOPbLIE OpYyrne napameTpbl, YCTaHaBIMBAEMbIE
BIOS npwu BbIOOpPE pexnma Buageoagantepa.
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3.3. OpaviBepsbl

Kak y>xe oTme4yanocb, 6asoBas cuctema BBoaa-sbisoaa BIOS B HekoTo-
poW cTeneHn naonuposasna paspaboTymka NporpamMmHoro obecnevyeHms ot
annapaTtypbl koMnbtoTepa. OgHako BO3MOXHOCTM BIOS orpaHuyeHsl. HecmoT-
ps Ha To, 4To MS-DOS B HekOoTOpoOl cTeneHn pacwmpsaet dyHkumm BIOS
(rnaBHbIM 06pPaA30M OpraHn3ys NpPorpaMMHbI MHTepdenc ¢ darnoBoin cu-
CTEMOI), MHOTMEe NPOrpaMMMUCTbl NPOAOIIKAT WUCMOb30BaTb NPSAMYIO 3a-
NUCb B BMOEOMaMSATb UM PerncTpbl Buaeoagantepa. lNpuyinHa — HepgocTa-
TOYHas CKOPOCTb PaboThl, a Takke c/labble BO3MOXHOCTU COOTBETCTBYHIOLLINX
cpencte MS-DOS un BIOS.

Bce coBpeMeHHble onepaLmoHHble CUCTEMbI obpallaloTcsa kK nepude-
PUNHBIM YCTPOMCTBaM 4Yepes apanBepbl. B Taknx onepaumMoHHbIX CUCTEMAX,
kak Windows NT, OS/2 nnu Unix, o6bl4Has nporpamMmma He MOXET Bbl3blBaTb
KOMaHAbl BBOOA-BbiBOAA. [Ansg obpauieHns K nepndepuitHomMy yCTpOICTBY
OHa MPSIMO UM KOCBEHHO (4epe3 ornepauyoHHYID CUCTEMY) O0/IKHA Bbi3-
BaTb ApanBep.

B cocTaBe onepauyioHHOM cucTeMbl BCcerga umeetcs Habop apanse-
pPOB O/ TakOro ctTaHAapTHOro 0bopyaoBaHUs, Kak BuaeokoHTponnep VGA.

Bce HecTaHOapTHble YCTPOMCTBA AOJ/KHbI KOMMIEKTOBaTbCA ApanBe-
pamu, co3gaHHbIMKU pa3paboTynkamm 3TUX YCTPOMCTB. B yacTHOCTM, noc-
negHee yTBepXAeHWe kacaeTcs rpaduyeckmx kapTt, obnagawowmx rpadu-
yecknum yckoputenem. MNMocKonbKy He CyLIeECTBYET eQMHOro ctaHgapTta aas
rpaduyeckmx yckoputenemn, To pasHble MOAENUN UMEIOT pa3Hble Habopbl
perucTtpoB. MoaToMy nNporpamMmMupoBaHMe Buageoagantepa ¢ rpapuyeckmm
YCKOPUTENEM Ha HU3KOM YPOBHE SIBNISIETCS O4EHb CJIOXXHOW 3adaqeit.

Mpwn obpaboTke 3anpoca Ha AOCTYyN K YCTPOMUCTBY OnepauyioHHasi Cuc-
Tema npeobpasyeT ero B COOTBETCTBMU C ONpeaeieHHbIMU NpaBuiaMmn. 9Tu
npaBwia OAMHAKOBbLI U A1 NPOCTENLLNX, N O4EHb CITIOXHbIX YCTPOWCTB.

3aTeM 3anpoLlleHHble QYHKLMKW, NMEPEBEOEHHbIE B HEKOTOPYIO KOMaH-
ny, nepenalT ynpaBfieHMe apariBepy ycTpomcTBa. Takum oBpasom, Kax-
Obli 3aMpoc Ha CUCTEMHOE O0OCNyXMBaHWE, CKOJb YrOAHO CNIOXHbIN, one-
paumoHHasa cuctema npeobpasyeT, B KOHEYHOM CYeTe, B MocienoBaTesib-
HOCTb KOMaHp, Ans apanBepa yCcTPOMCTBA.

OpanBepbl PakTUyYeckn ABAAIOTCH YaCTblo OMNepaLyiOHHOW CUCTEMBI.
Bnarogaps ToMmy 4TO 9TK yTUAUTLI pa3pabdaTtbiBanncb B COOTBETCTBMU C Npa-
BUAMN, YCTAHOBIEHHbIMW CO34aTENSIMN OMNEPALMOHHON CUCTEMbI (Hanpu-
Mep, MS-DOS mnnn Windows) , OC MoxeT pacrno3HaBaTb HOBble YCTPOMCTBA
M BKJIIOYATb UX B COCTaB CTaHAAPTHbIX. Kpome Toro, npu ycTaHOBKE ApaiiBe-
POB HAOO0 Takxe NpuaepXmBaTbCsa nMpaBun 1 cornaweHnin co3gatenein OC.
MIMeHHO 9TK npasuna obecnevnBaloT OAVHAKOBLIM UHTepdeNc aparBepoB

CoBpeMeHHbIVi l'ymaHuTapHblii YHUBepcuTeT

67



C 94pOM onepaumoHHoln cuctembl. nag OC OocTaTOYHO 3HATb, YTO AAHHbIN
OpanBep ynpaBnseT HEKOTOPbIM YCTPOWCTBOM, MMEKLIMM OnpeaesieHHoe
MMS, N 4TO OH MOXET BbIMOJIHATL CTaHOAPTHbIE KOMaHObl ApariBepa.

Bbes3 ycTaHOBNEHUSA Takux ApariBepoB, MMELWMX eanHO00pa3HbIi NH-
Tepdenc ¢ onepaunoHHON CUCTEMOW, HanaauTb ynpaBieHUE HOBbIM YCT-
poicTBoM Yepe3d OC Obio Obl TpyaHOM 3amadvent. Ona paboTbl C KaxabiM
HOBbIM YCTPOMCTBOM MPUXOAMNIOCH Obl M3MEHATL CaMy OMepPaLMOHHYIO CU-
ctemy. Mpuyem namenats OC NpuLNoch 66l caMyUM NPOU3BOAUTENSAM YCT-
porncTte. OTcioaa cpasy e BO3HMKAIOT HepaspeLunMble BOMpPOChI.

+ OTKyaa B3siTb CaMyto NOCeHIO BEPCUIO ONepaLMOHHONM CUCTEMbI?

« Ecnu kaxapii pa3paboTymk MEHSIET ONMEPaLNOHHYIO CUCTEMY, KaKUM

06pa3oM MOXHO obecneynTb COBMECTUMOCTb MexXay nporpamma-
MM U BHELLHMMW YCTPOUCTBaAMN?

MoaTomy OpariBep — Hambonee yHMBEPCA/IbHOE U Pa3yMHOE CPeaCcTBO
NPOrpamMMHOro ynpasfieHns yctporcteamm. C NOMOLLBIO ApanBepa HOBblE
YCTPOMCTBa CTAHOBATCS CTaHAapTHbIMU ycTponctBamu OC 1 OOCTYMHbI B
Nt0O0N MOMEHT 13 MPUKIaAHbIX MPOrpaMM.

OtmeTum, 4To apaneepbl MS-DOS He Bceraa obpatllaioTcs Hernocpea-
CTBEHHO K annapaTtype. O6bI4HO OHM BbI3biBaOT BIOS, 1 yxe BIOS BbinonHsa-
€T Bce npoueaypbl BBoga-BbiBoga. KoHevyHo, BIOS cogepXuT ToNbKO Mpo-
rpamMmbl o 06CNy>XMBaHUS CTaHOapPTHOW Nepudepuin; HecTaHOapTHbIE YCT-
poicTBa 0OCNyXnBalOTCa ApariBepamMy Hanpsimyio.

Mcnonb3oBaHue BIOS kak 4ononHUTENBHOro nHTepderca mexay apaii-
BEpaMn CTaHAAPTHbLIX YCTPOMCTB W annapaTypoil Pe3Ko MOBbILLAET «KMBY-
yecTb» MS-DOS Ha K, He BnonHe coBmecTuMbix ¢ IBM PC. N aTo pencreu-
TeNbHO Tak — camMasi pacnpocTpaHeHHas Ha cerogHawHn aeHb OC MS-DOS
paboTaeT Ha BCEX KOMMbIOTEPAX, XOTb CKOJNIbKO-HMOYAb COBMECTUMbIX C
IBM PC.

370 BO3MOXHO Onarogapst TOMy, YTO NPOU3BOAUTENIM COBMECTUMBbIX
KOMMbloTepoB yunTbiBaloT B BIOS Bce annapaTHble ocobeHHocTu, n MS-DOS
«HEe BMOUT» oTnnumin. Tem Bonee npuknagHasa nporpamma, padoratouias ¢
nporpamMmon 4Yepea gparnBep, He pacno3HaeT ux. OgHako, Kak yXke oTMeva-
nocb, ncrnonb3oBaHne GyHkunii BIOS Bpsa nvu onpaBoaHHO npu paboTte ¢
GonblMM 06beMaMN BUAEOAAHHbIX.

B aTux cnyyasx ocoO6eHHO He3aMeHVMbI AparBepbl, KOTopble obpatlua-
IOTCS HEMOCPEACTBEHHO K anmnapatype. OOblYHO OpaliBepbl NMULLYTCS camu-
MK paspaboTymkamMm YyCTPOWCTB M MOTOMY MOIYT MakCMMaslbHO MCMOJb30-
BaTb XapakTepHble 0COOEHHOCTU 3TUX YCTPOMCTB. HEKoTopkle, kKak Npasuo,
M3BECTHblE GUPMbI-NPON3BOANTENM MOCIIE BbiMycka CBOUX BuAeoaganTte-
POB CPaBHUTENbLHO MPOAO/IKUTENBHbIN Nepuoa o6ecneynBatoT X NOAOEPXKKY
M MOCTOSIHHO COBEPLLEHCTBYIOT OpaliBepbl.
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Takmm 06pa3omM, MOXHO OTMETUTb U BTOPUYHYIO PYHKLMIO ApariBepa —
onTuMmnadaums paboTbl YCTPOKWCTBA.

OnepauuoHHble cuctemsl Windows, OS/2 1 7.4, MCrnonb3yoT cneumanbs-
Hble OpalriBepbl BUAeoaganTepa, NocTaBfseMble BMECTE C OMepauyioOHHOMN
cucTemMon mnu BuaeoagantTepoM. [paliBepbl BbIMNOMNHAT BCIO pabdoTy no
yrnpaBfieHNIO BUAE0afanTePoOM Ha HM3KOM ypoBHe. MNporpamMmMmucT, Ncnosb-
3y rpaduruyecknin HTepdenc onepaLyioHHON CUCTEMbI, aBTOMATUYECKU
MCMOJIb3yeT BCE BO3MOXHOCTU BUAeoananTepa, B TOM YUC/IE BOSMOXHOCTU
rpaguyeckoro akceneparopa.

4. OCHOBHBbIE PEXXMMbI BUOEOCUCTEM 3BM
4.1. Pexxumbl padboTbl BUAEOCUCTEM

BoNbLWMHCTBO BUAEO0aaNTEPOB CrOCOOHO paboTaTbh B pPasHbIX BUOEO-
pexumax, pasnnmyaroLmnxcs TMNoM MHGopMaLmmn, KOTOpy OHUM OToBpaxatoT
(TekcToBasa nnn rpaduyeckas), Koam4eCTBOM MCMNOb3YEMbIX LIBETOB, pa3-
peliatrollen cnocobHOCTbIO N pa3Mepamu CUMBOJIOB.

CyLecTBYIOT HECKOJIbKO CTaHOAPTHbLIX PEXUMOB paboThl BuaeoaganTe-
pOB, NOAOEPXNBAEMbIX MPaKTUYECKN BceMM agantepamm. Cnucok ctaHaapT-
HbIX PeXMMOB paboThl BUAeoaaanTepoB npeactaBneH B Tabnuue Ne 2.

Ons BuoeoapantepoB EGA, VGA 1 SVGA pexumbl 0 1,21 3, 4 n 5 He
pasnuyatoTtca. OTnnumne mexany pexmMamm CyLECTBEHHO TOJIbKO AN BU-
neoapantepa CGA. CtaHoapTHble pexuMbl paboThl HE BKOYAOT B ce0s Bce
pPEeXnMbI, B KOTOPbLIX MOTyT paboTaTtb Buaeoagantepbl. Buaoeoagantepbl SVGA
MOryT Takke paboTaTb B peXMMax, UMeELMX YIyHLIEHHbIE XapaKTePUCTUKN.
XapakTepucTukm PexXrMoB OTINYAKOTCS Y BUOE0aAANTEPOB Pa3HbiX GUPM.

Cnucok pexnmoB paboTbl BUAeoaganTepoB onsa ctanaapta VESA npu-
BELEH B MPUIOXeHNN 2.

Pexumbl 0 n 1. lNpu ncnonbzosaHnn suaeoanantepos EGA, VGA vnu
SVGA He cyuwecTByeT QYHKUMOHANbHbIX pasnuunin mexay pexumom 0 n pe-
XUMoM 1. B faHHbIX pexmnmMax MOHUTOP OoToOpakaeT LIBETHYIO TEKCTOBYIO (as-
daBUTHO-UMPPOBYID) MHDOpMauuio — 25 cTpok 1 40 ctonbuos. Ans otobpa-
XEHUS KaXa0ro CMMBOJIA UCMOMb3YeTCs MaTpuua NMUKCEeNoB pasmMmepom 8*8,
4YTO COOTBETCTBYET HM3KOMY Ka4ecTBy M300paxeHus. M3- 3a HM3KON paspe-
LaroLen cnocobHocTn pexxumbl 0 1 1 MpakTUYeCKN HE MPUMEHSIIOTCS.

Pexumbl 0" n 1°. Pexumbl EGA 0 1 17 9BnaioTcs paclumMpeHHbIMU
BepcuamMmn pexxumoB 0 1 1 agantepa CGA. 3TN peXxnmMbl OTINHAIOTCH TONbKO
pasMepoM MaTpulbl NMUKCENOB, UCMONb3YyEMONM A9 OTOOpPaXeHUs CUMBO-
noB TekcTa. B pexumax 0" n 1" maTtpuua umeeTt 00JibLLIee YMCIIO 3N1EMEHTOB
— 8*14 nukcenos.
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Tabnuua 2

CTaHAapTHbIe peXxunmbl paGOTbI BupeoapantepoBs

Pasmep
Pexxumpl Konunuecto | Paspewenue,
paboTsr TunBl pexKUMOB HBETOB ke CHMBOJIOB,
MUKCeJT
0,1 TexcToBBIN IBETOBOM 16 40*%25 8*8
0,1 « 16 40*25 8*14
0", 1" « 16 40*25 9*16
, 3 « 16 80*25 8*8
2,3 « 16 80*25 8*14
2", 3 « 16 80*25 9*16
4,5 I'paduaeckuii mBeTOBO M 4 320%200
6 « 2 640*200
7 TexCcToBbI MOHOXPOMHBII 2 80*25 9*14
7" « 2 80*25 9*16
0Dh I'padmueckuii iBeToBO U 16 320*200
OEh « 16 640*200
OFh | I'padudecknit MOHOXPOMHBIH 2 640*350
10h I'padmueckuii iBeToBO M 16 640*350
11h « 2 640*480
12h « 16 640*480
13h « 256 320*200

Pexumbl 0" u 1. Agantepbl VGA n SVGA peanusytoT cOOCTBEHHbIE
pacLumpeHHble Bepcum pexumoB 0 n 1 . OHn o6o3HavatoTesa kak 0" 1 17, 9Tun
PEXNUMbI OTANYHAKOTCSA OT PEXMMOB 0 1 1 TONbKO pasMepoM MaTpuLbl NMKCe-
JI0B, UCMNOJIb3YEMOW A5 0TOOpaxeHUss CMMBOJIOB TekcTa. B pexumax 07 n
1" cMMBOJSIbHAs MaTpuua UMeeT pa3MepHoOCTb 9*16 NUKCenos.

Pexumbl 2 n 3. B pexunmax 2 n 3 MOHUTOP OTOOpaxaeT LBETHYIO
TEKCTOBYIO MHDOPMaLMo. KonnyecTBO CTPOK, Kak 1 B pexumax 0 v 1, paBHo
25, a konuyecTBO cTON6LOB yBenmyeHo oo 80. Ana BuaeoagantepoB EGA,
VGA n SVGA paHHble pexXvMbl HE MMEIKOT Pasnuynii.

CumMBONbI TEKCTAa MOXHO O0TOOpaxaTb B BOCbMW OCHOBHbIX M BOCbMU
DOMONHNTENbHbBIX LBETax, MMeoLWmnX 60bLUYyI0 NHTEHCUBHOCTb, YEM OCHOB-
Hble. [Ina KaXZaoro cumMBOiia MOXHO HE3aBMUCUMO 334aTb €ro UBEeT U LBET
¢doHa. MOXHO UCMOAb30BaTh T€ Xe LBeTa, 4To 1 B pexumax 0 n 1.

B atux pexumax pabotel Bugeoagantepsl EGA, VGA n SVGA nognep-
XMBAKOT 8 CTpaHuy, aKpaHa. VicknioyeHne COCTaBngaoT KoHduUrypaumm, B Ko-
TOpbIX BUaeoagantep nuMmeeT Tonbko 64 K6anT Buoeonamsatu. B atom cny-
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yae EGA nopmepxuvBaeT TOJIbKO nepBble 4 CTpaHWULbl BUAeonaMsaTn, oaHa
M3 KOTOPbIX SABNSETCA aKTUBHOM.

CTtpaHuubl BUOeonamsaT pacnosaratioTcs Nno crneayowmM agpecam:

ctpaHuua 0 — B800:0000h; ctpaHuua 1 — B800:1000h;

cTpaHuua 2 — B800:2000h; cTpaHuua 3 — B800:3000h;

cTpaHuua 4 — B800:4000h; cTpaHuua 5 — B800:5000h;

cTpaHuua 6 — B800:6000h; cTpaHuua 7 — B800:7000h.

Pexumbl 2" n 3'. Pexxumbl EGA 27 1 3" — pacLuMpeHHble BEPCUN PEXU-
MoB 2 n 3 anga apantepa CGA. 9Tu peXxnmbl OTINYAOTCS TOJIbKO PasMepoMm
MUKCENbHOM MaTpuLbl, MCNONb3YEMOM A1 OTOOPaXEHNS CUMBOJIOB TEKCTA.
B pexumax 2" n 3" MaTpuua nMmeeT 6osbLIEE YACHO INEMEHTOB — 8*14 k-
CEnoB.

Pexumbl 2° n 3*. Bonee cospemenHble VGA n SVGA peanusyioT cob-
CTBEHHbIE pacCLUNPEHHbIe Bepcun pexnmoB 2 n 3. OHM 0Oo3Ha4YaloTcs Kak
2" n 3. Pexumsbl 2° n 3*otnuyaiotca ot pexumoB O 1 1 TONbLKO pasMepom
MaTpuLbl NMMKCENOB, UCMOJIb3YEMOWN 019 0TOOPaXeHUs CMMBOJIOB TeKcTa. B
pexunmax 2° n 3* cumBonbHag mMaTpuua nmeet pasmepHocTb 9*16 nukce-
nos. Bupeoapantepbl SVGA 1 VGA ncnonb3yloT OBOMHOE CKaHMPOBaHME B
3TUX pexmnmax.

Pexumbl 4 n 5. B 3Tux pexummax otobpaxaeTtcs LuBeTHas rpapuyec-
Kas MHpopmMauus. IkpaH MOHUTOPA UMeeT paspelueHne 320 nmkcenoB No
ropusoHTanm n 200 nukcenos no Beptukanu. Npmn oTobpaxeHnn MoryT nc-
Nnosb30BaTbCs 4 OCHOBHbIX U 4 OOMNONHUTENbHbLIX LBETA:

e — S —
JEPHbIN JEPHbIN
TOnyool 3e/eHbIn

CBEeT/0-PVOIIETOBbIN RpacHbin
BEnbIn KOpWYHEBGIN

B otnnyme oT npeabiaywmnx pexnmoB, B pexmnmax 4 n 5 nogaepxvea-
€TCH TONbKO OAHa CcTpaHuua namaTtu. Ee HavanbHbI agpec paBeH
B800:0000h.

Pexxum 6. B 3ToMm pexumme oTobpaxaeTtcs rpaduyeckas nHdpopma-

ums. SkpaH MOHMTOpPa MMeET paspelleHne 640 NMKCENOB MO rOPU3OHTANIN U

200 nukcenoB no BepTukann. OgHako NoanepPXmnBaeTcs Tosbko 2 uBeTa. Pe-
XuM 6 asnsetcsa ang agantepa CGA pexuMoM HanbonbLLEero paspeLlueHns.

OnpepeneHa TobKO OfHA CTpaHULA BUAEONAMSTU, UMEIOLLLAs Havaslb-
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HbIi agpec B800:0000h. Ecnn Bupgeoapantepbl VGA nnn SVGA paboTaioT B
pexunme 6, TO OHM UCMNONb3YIOT ABONHOE CKaHMPOBAHME.

Pexum 7. B 3TOoM pexume oTobpaxaeTcss MOHOXPOMHas TekcToBas
MHPopmMaumsa. dKkpaH MOHUTOpPaA MMeeT paspellalollyto cnocobHOCTb
25 cTtpok 1 80 ctonbuoB. MaTpuua CMMBONOB MMEET LLIMPUHY 9 NUKCENoB, a
BbICOTY — 14 nukcenos.

Bupeoapantepbl EGA, VGA nnn SVGA B pexume 7 npakTu4yecku noHo-
CTblO MPOrpaMMHO COBMECTUMbI C Buaeoagantepamm MDA.

B pexume 7 Bupeoapantepbl EGA, VGA nnn SVGA nogaepxuBatot
8 cTpaHuL, BMOgonamsTn, 3a UCKIIOYHEHUEM KOHPUIrypauuin, B KOTOPbIX BU-
neoapantep EGA vmeet Tonbko 64 Kb6ant namatn. B aTom cnyyae agantep
EGA nogaepxunBaeT TONbKO NepBble 4 CTpaHULLbI.

CTpaHuupl BuaeonamMsaT pacnosiaratoTcs no CreaylwmmM agpecam:

cTpanuua 0 — B800:0000h; cTpaHuua 1 — B800:1000h;

cTpaHuua 2 — B800:2000h; cTpaHuua 3 — B800:3000h;

cTpaHuua 4 — B800:4000h; cTpaHuua 5 — B800:5000h;

cTpaHuua 6 — B800:6000h; cTpaHuua 7 — B800:7000h.

Pexum 7*. Pexum Bugeoapantepos VGA n SVGA ¢ Homepom 7* aB-
NeTCcs pacluMpeHHon Bepcuein pexuma 7 agantepa EGA. 3ToT pexum oT-
NNYaTCA TOJIbKO pa3MepoM MUKCENbHOM MaTpulbl, UCMONb3yeMO Onis
oToOpaxeHnss CUMBOOB TekcTa. B pexunme 7* cuMmBonbHas MaTpuLa nMeeT
6onbLUYO pasMepHOCTb — 9*16 nNMKcenos.

Pexxum ODh. B aTOM pexunme otobpaxaetcs rpadpuyeckas nHpopma-
ums. Pazpelwatouias cnocoOHOCTb akpaHa cocTaBnseT 320 nukcenoB no
ropusoHTanu 1 200 NKUKCENOB Mo BepTUKann. Pexnm Noxox Ha pexmnm 4, Ho
B HEM aganTtep nogaepxmeaeT 16 LBETOB.

KonnyectBo cTpaHul, BUOEONaMATU 3aBUCUT OT oObema namsti Bu-
neoapantepa:

EEE——————m————.
200 o
128 7
o4 v

CTpaHnupl BUAEONaMsaT pacnosiaraloTcs no cleayllumM agpecam:
cTpanuua 0 — B800:0000h; cTpaHuua 1 — B800:1000h;
cTpaHuua 2 — B800:2000h; cTpaHuua 3 — B800:3000h;
cTpaHuua 4 — B800:4000h; cTpaHuua 5 — B800:5000h;
cTpaHuua 6 — B800:6000h; cTpaHuua 7 — B800:7000h.
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Ecnn Bupeoagantepbl VGA nnn SVGA paboTatoT B pexxume 0Dh, To oHK
MCNONb3YIOT ABOMHOE CKaHMPOBaHWE OJ1s YBENNYEeHUs paspeLuatoLleii cno-
cobHocTw.

Pexum OEh. B sTtom pexume oTobpaxaeTcsa rpadpuyeckas nHpop-
Maums. Paspeluatolas cnocobHOCTb aKpaHa coctaBnsaeT 640 nukcenos no
ropunsoHTanm n 200 NKMKCenos no BepTukann. B aTom pexnme agantep cro-
cobeH nopaepxmneaTtb 16 pasnmMyHbIX LBETOB.

KonnyecTtBo cTpaHuL, BUAEONaMSATM 3aBMCUT OT oObema namsaTn BU-
neoaganTtepa:

DOV DV TTCXIVIZTT VT Teoovrr T T DU UT OV T D v Ty TTCOVITT T VT
200 5]
120 4
o4 4

CTpaHuubl BUOeonamsaT pacnosiaraloTcs no crneayiowmM agpecam:

ctpaHuua 0 — A000:0000h; cTpanuua 1 — A000:4000h;

cTpaHuua 2 — A800:8000h; cTpaHuua 3 — A0O00:CO0O0h.

Ecnu Bnpeoapgantepbl VGA nnn SVGA pabotatot B pexxume 0Eh, To oHu
MCMONb3YOT ABOMHOE CKAHUPOBAHWE OJ19 YBENIMYEHMS paspeLuatoLleit crno-
cobHocTw.

Pexum OFh. 370 MOHOXPOMHbIN rpaduyeckmin pexum. Paspeluaio-
wasa cnocobHOCTb 3KpaHa cocTtarnsieT 640 nukceno No ropusoHTanu n 350
NUKCEeNoB Mo BEpPTUKAsN.

Bupeoapantep EGA nopgaepXxmBaeT OBe CTpaHULbl 3KpaHa 3a UCKII0-
yeHMeM cnydas, korga suageonamate EGA coctaBnsaet 64 Kb6ant. B nocnen-
HEM cJlydae AO0CTYyMnHa TOIbKO OAHa CTpaHuua.

CTpaHuubl BUOeonamsaT pacrnofaraioTcs Nno crneayowmM agpecam:

ctpaHuua 0 — A000:0000h; ctpanuua 1 — A0O00:8000h.

Ecnu Bupeoapantepbl VGA nnn SVGA pabotatot B pexxume 0Eh, To oHu
MCMONb3YOT ABOMHOE CKAHUPOBAHME OJ19 YBENIMYEHUS paspeLuatoLlel crno-
cobHocTw.

Pexxum 10Fh. 3710 uBeToBOI rpaduyeckuii pexmnm. Paspeliaowas
CnocoBHOCTb akpaHa cocTanseT 640 nukcenos No ropusoHTanu n 350 nuk-
cenoB No BepTukanu. Pexum obecneyrBaeT oTobpaxeHue 16 UBeToB, KPO-
Me Tex cnydyaeB, Korga suaeoagantep EGA nmeet Tonbko 64 K6anTt Buaoeo-
namatn. Agantep EGA ¢ 64 Kb6aliTt BuaeonamsaTi cnocobeH 0ToOpaxaTb TONbKO
4 ugerTa.

CrtaHpapTHas UBeToBas nanutTpa Aanas AaHHOro pexuma:
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MonHas nanutpa

(o6bem BnaeonamMaTn He MeHee 128 KbaiiT)

Henonnasa nanntpa
(64 K6anTt Bugeonamsti)

YepHbii YepHbii
CBeTno-6po30Bkiit CBeTno-61po30BHhIi
3eneHblin YepHbin

CuHunii CBeTno-61po30BHkLIi
KpacHbiin KpacHbin
®duroneToBsbii Benbiii
KopnyHeBbI KpacHbin
Benbin Benbin
TemHO-cepbIi YepHbi

Ceetno-ronybon

CBeTno-6 Mpto30BbIl

CanaTtoBbii YepHbin
Fonybon CBeTn10-61plo30BHkIi
Po3oBblli KpacHsbin

CBeTn0-ManMHoOBLIN Benbin
XKentbin KpacHbiin
Apko-6enbiii Benbin

MOXHO M3MEHUTb LBETOBYIO NannTpy, NepeycTaHOBUB PErNCTPbI LBe-
TOBOW NanNUTpbI.

Pexum 11h. LiBetoBon rpaduyeckmnii pexmnm. Pagpeliaiowasa crno-
COOHOCTb 3KpaHa cocTaBnsaeT 640 nukcenoB No ropndoHTann n 480 nukce-
JIOB Mo BepTukanu. B aTom pexunme agantep cnocobeH NnoaaepXnBaTh TONbKO
OBa uBeTta. Bugeonamsate ob6pasdyeT ogHy cTpaHuuy. HavyanbHbIn agpec Bu-
peonamatn — A000:0000h.

Pexxum 12h. LlBetoBon rpaduyecknin pexunm. Paspelsaiowiaa cno-
COOHOCTb 3KpaHa cocTaBnsaeT 640 nukcenoB no ropndoHTann n 480 nukce-
JI0B No BepTuKanu. B aToM pexuvme agantep cnocobeH otobpaxatb 16 LBe-
ToB. BupeonamaTtb o6pasyeT ofgHy cTpaHuuy. HavyanbHbii agpec Buaeona-
matn — A000:0000h.

Pexxum 13h. LlBetoBon rpadunyecknin pexum. Paspeluaiowias cno-
CcoOHOCTb 3KpaHa cocTtaBnsaeT 320 nukcenoB no ropndoHtTann n 200 nukce-
JIOB Mo BepTuKanu. B aTom pexurme agantep cnocobeH o4HOBPEMEHHO OTOO-
paxatb 256 uUBeTOB. HecMOTps Ha HU3KYIO pas3peLualoLlytd CrocoOHOCTb
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MoHUTOpa B pexmume 13h, nzobpaxeHue kaxeTca Oonee peannCcTUYHbIM,
TaK Kak 3Ha4YnTeNlbHO yBennuuics BelbOp LIBETOB.

BuoeonamaTtbe ob6pasyeT oaHy cTpaHuuy. HavyanbHbIi agpec Buaeona-
MaATK — A000:0000h.

4.2. TeKCTOBbl€ PEXUMbI

Mocne 3arpy3kn KomnbloTepa OUCNNen Bcerga HadvHaeT paboTtaTtb B
TEKCTOBOM pPEXUME.

B aToM pexume, Ha3blIBAEMOM TakKXe CUMBOJIbHBIM UM PEXUMOM C
CUMBOJIbHBIM OTOOPaXeHeM, 3KpaH pasfenseTcs Ha OTAENIbHbIE CUMBOJIb-
Hble MO3VLUMK, B KaXO0M U3 KOTOPbIX BbIBOOUTCSA OANH cuMBO. CUMBOSb-
Hble MO3NLMN OMNPEenensaTca ABYMsS KOOpAMHATaMW: HOMEPOM TEKCTOBOWA
CTPOKM (KoopauHaTta y) U1 HOMEepPOM TEKCTOBOro ctonbdua (koopamHaTa X).
Havano koopauHat (0;0) HaxoamnTcsa B BEpXHEM NIeBOM Yriy pabdoyein obnac-
TN 3KpaHa.

M306paxeHne cumeona GopMMPYyeTCa Ha TOYEYHOW mMaTpuue, pas-
Mep KOTOPOM 3aBUCUT OT MCMNOJIb3OBAHHOIO BUAgOazanTepa M HoMepa
pexuma. Toukm, obpasyoume n3obpaxeHnsa CMMBONA, Ha3blBaOTCA nNepe-
OHUM MNaHOM, a OCTalibHble TOYKU MaTpuubl — GOHOM. HYemM Gonblue nuk-
CeJibHbI pasMep MaTpuubl CUMBOJA, TEM BbIlLIE KA4E€CTBO MU300paxeHus
CMIMBOJIOB.

B TekCTOBOM pexmme Kaxnablii CUMBOJ, HabnogaeMbll Ha 3KpaHe,
npeacrtaBnseTcs B Buaoeobydepe Bcero aopyms bantamu. BmecTte ¢ TeM B
rpamnyeckoM pexnme KaxAabli NUKCEN Kaxaoro CMmMBONa npeacTaBfieH B
Bnaeobydepe Heckonbkumu 6utamu. Hanpumep, B 16-UBETHOM pexunme
(4 6uTa Ha NuKcen) n CMMBONBHOM MaTpuue 8*8 onncaHne Kaxaoro CMMBO-
na 3aHumaet 32 6anTta. CoOOTBETCTBEHHO YC/IOXHSAIOTCA U anropuUTMbl Npe-
006pasoBaHUi CUMBOJIbHbIX AaHHbIX. TaknMm 06pa3oM, BbIBOA, AaHHbIX B TEK-
CTOBOM pexXMMe OKa3biBaeTCsl Hanmbonee npocTbiM K ObICTpbIM. CnepoBa-
TEeNbHO, TEKCTOBbLIE PEXNMbI BUOEOAAANTEPOB CNeayeT UCMob30BaTb BCE-
roa, korga npuioXeHUI0 He HYXXHO BbIBOAUTb HA 9KpaH rpaduyeckyo UH-
dopmauumtio.

CTtaHpapTHbIE TEKCTOBbIE pexunMbl paboTbl BUOEOananTepoB MO3BO-
NS0T BbIBECTU Ha akpaH 25 cTpok no 40 cumeonos (pexumsbl 0, 1) unu 80 cum-
BOJIOB (pexumbl 2, 3, 7).

Ecnn nepenporpamMmmMmmpoBaTb HEKOTOPbIE PETMCTPLI BUAEOaoanTepa,
TO MOXHO YBEUYUTb YNCII0 OTOOpaxaeMbix CTPOK ans agantepa EGA no 43,
a nnsa VGA — no 50. Ecnu ncnonbadyetcs Buaeoagantep SVGA, To 4OCTYMHbI-
MW MOTYT Takxke SABNATbCS TEKCTOBbIE PEXUMbI C BOMbLINM pa3peLleHUNEM:
80*60, 132*25, 132*43, 132*50, 132*60 c1umMBOOB.
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OTMETUM, 4TO B TEKCTOBOM PEXMME MMEKTCH OrpaHUYEHHbIE Cpen-
CTBa Tak Ha3blBaeMol 6510koBo rpaduku nnu ncesnorpadukn. B ASCII-koapl
BKJItOYEHbI CMMBOJIbI NCEBAOrPAdUKN — OTPE3KM BEPTUKASbHBIX Y FTOPUSOH-
TanbHbIX MPSAMbIX, Yr10Bble 3/IEMEHTbI U T.M. OHU CYNTAIOTCH TEKCTOM N 06-
pabaTtbiBalOTCS Kak 0Obl4HbIE TEKCTOBbIE CMMBOJIbI; ASI1 HUX OOCTYMHbI Tak-
Xe BCe CMMBOJbHble aTpnbyThl. brnokoBas rpaduka okasbiBaeTcs camoli
o6bicTpon ona MK, HO, pasyMeeTcs, OHa OorpaHMYyeHa HEeCNOXHbIMU rpadu-
4eckMMKn n300paxeHnsIMu.

4.3. OpraHnsaumvs guUcrnJjieHbiX CTpaHuL,

B TekcToBbIX pexumax BCex BUAe0aaanTepoB, 3a UckadeHnem MDA,
€MKOCTb Buaeobydepa okasbiBaeTcs Oonblue, 4yem TpebyeTcsa Ans 3anos-
HEeHUs1 BCero akpaHa TEeKCTOBbIMU OAHHbIMU.

Opyrumun cnoBamu, Ha 3KpaH MOXHO BbIBECTW TOJIbKO YacTb AaHHbIX
BuOeodbydpepa, oObIHHO 3Ty HaCTb Ha3bIBAOT CTpaHULEW. Hanpumep, B Tek-
CTOBbIX pexumax ¢ popmatom 80*25 gnga 3anonHeHus akpaHa TpebyeTcsa
4000 6aniT, a paxe B Buaeoagantepe CGA emMKocTb Buaeobydepa coctaB-
naet 16 Kéant. N B HEM MOXHO XpPaHUTb 4 OTAENbHbIX 3KpaHa (CTpaHULbI
DaHHbIX).

B nio6Goi MOMEHT BPEMEHU HAa 3KPaH BbIBOOAMUTCS COOEPXKMMOE TOJNbKO
OOHOWN CTpaHuLbl, KOTOpas Ha3blBaeTCs TeKyLleln, akTUBHOW Un BU3yasib-
Hol. OcTanbHble CTPaHWLbl B 3TO BPEMS MOJSIHOCTbIO AOCTYMHbI NPOLLECCO-
py. Hannuve B Buaeobydepe HECKONbKMX TEKCTOBBLIX CTPaHMUL, NO3BONSAET
peannM3oBbIBaTb UHTEPECHbIE MPUEMbl. B MOMEHT O0TOBpaxeHns Ha akpaHe
TEKCTa aKTUBHOWM CTPaHMLbl MOXHO MOArOTOBUTL K BbIBOAY Ha 3KpaH coaep-
XUMOE APYrnx cTpaHul,. MNpn nepekioyeHn akTUBHbIX CTPAHWUL, Ha 3KpaHe
CMeHa N300paXeHUs NPOUCXOAUT MPaKTUYECKN MIHOBEHHO.

Mpu nporpammmnpoBaHun koHTpoanepa AJIT npeaycMoTpeHa BO3MOX-
HOCTb A/19 BbiBOAA Ha akpaH Ntobbix 4000 cmexHbIx 6anT n3 sBunaeobydepa.
Ona nporpaMmmMmpoBaHus Buaeoazantepa Ha BbIBOA, PA3/INYHbIX CMEXHbIX
obnacTtel Buaoeodydpepa HeobxoamMmo MoanduLMpoBaTh ABA PErucTpa KOHT-
ponnepa 3AJIT — perncTpbl Ha4anbLHOro agpeca. B aTux perucrtpax 3anncaH
afapec BUAEOAAHHbIX, KOTOPbIE OTPAXAlTCS B BEPXHEM JIEBOM Yrjly MOHU-
Topa. PerncTtpbl Ha4anbHOro agpeca MOXHO MCMNONb30BaThb A1 NeEpPeEMeLLe-
HUS N300paxeHNsa No 3KpaHy (MPOKPYTKU) N ONs NepekstoHeHns akTUBHOWN
CTpaHuUbI.

Ecnu Bbl XenaeTe MCNonb3oBaTb PErMCTPbI AN NEepPeKsIoYeHns cTpa-
HUL, BUOEONaMaTU, TO B PEMMCTPbLI HAYaNbHOrO agpeca Hafo 3anncatb CMe-
LEeHMe CTpaHuLUpbl BUAEONaMaT (OTHOCUTENBHO Havyana BUAEONamMaTu), Ko-
TOPYIO HEOOXOANMMO O0TOOPaA3UTL Ha SKPaHe.
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Mpu 3apaHnu pexmnma padoTbl Buaeoanantepa BIOS nHuupanmanpyet
PEernucTpbl Ha4yanbHOro agpeca koHTponanepa AJ1T Ha 0, 4TO COOTBETCTBYET
CMELLEHMIO NEPBOro BbIBOAMMOIO CMMBOIA OTHOCUTENBLHO 6a30BOro agpe-
ca Buaeobydpepa n odbecrneymBaeT BblBOA, HA 9kpaH nepsble 4000 6ainT.

3arpyska permMcTpoB HayasibHOrO agpeca OCYLIeCTBNSETCA ropasno
ObICTpEe Nepechisiok CUMBOJIOB B BUAe0obydepe, 4To TpebyeTcsa ansa nepe-
Xo4a K Opyron BbIBOAMMOW 00NacTu C COXpPaHEeHMEM Ha4dallbHOro agpeca.
Mpu xenaHMnm MOXHO cuYnTaTb Buaeobydep 16 KbanTt «BUpTyanbHbIM 9Kpa-
HOM», cogepxawmm 102 TeKCTOBbIE CTPOKU, U3 KOTOPOro MOXHO BbIBECTU
Ha PU3NYECcKNt akpaH 25 CMeXHbIX CTPOK, U3MEHSIST COOEPXNUMOEe PerucT-
pPOB Ha4anbHOro agpeca kKoHTponnaepa (puc. 14).

OTMEeTUM, 4TO NMPU U3MEHEHUN COOEPXMMOr0 PErucCTPOB Ha4yaslbHOIroO
agpeca HeobxogMMO OAHOBPEMEHHO MOOUDUUNPOBATL MEPEMEHHYIO
CRT_START no aapecy 0040:004E B obnactn maHHbix BIOS, koTopas mnc-
nosibayeTtcs B BbidoBax BIOS 1 3Ha4YeHMe KOTOPON ABMSIETCA CMELLeHNe Ha-
yana BbIBOAUMOWN obnactun Buaeobydepa B HGanTax.

Hanbonee nerko ons 3agaHnsa akTMBHOM CTPaHKLbI UCMONIb30BaTb PYHK-
unio BIOS 05h npepbiBanus (int 10h). Mpwu BbiI3oBE 9TON PYHKLIMK YKa3blBAIOT
HOMEP CTPaHULbI BUAEONaMATN, KOTOPYIO HaA0 caenatb akTUBHOM (puc. 15).

B
CMmerenne 0 uneodypep

Hauaneubiii anpec
AKTHUBHas CTpaHuIa

JKkpaH
25 TEKCTOBBIX CTPOK

®opmat 80*25

Puc. 14. BbiBog Ha 3akpaH nob6oii ob6nactu BugeoOydepa
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CMmelenHne 0 Buneobydep

Ctpanuua 0

1000t Crpanuna 1 akTuBHA
Crpanuna 1 E:z Jrpan

000

Crpannna 2 ®opwmat 80*25

Puc. 15. OpraHusauus B Buaeobydepe cTpaHuL,

HavanbHbIMN agpecamu cTpaHul, B popmate 80*25 apnatoTcs:

ctpanuua 0 — B800:0000h; cTpanuua 1 — B800:1000h;

cTpaHuua 2 — B800:2000h; cTpanuua 3 — B800:3000h;

cTpaHuua 4 — B800:4000h; cTpaHuua 5 — B800:5000h;

cTpaHuua 6 — B800:6000h; cTpaHuua 7 — B800:7000h.

3amMeTuMm, 4TO BbIBECTU Ha 3KpaH coaepxxnmoe nodoin obnactu Buaeo-
Oydepa pazmepom 4 KOANT MOXHO TONbKO MPOrpaMMupys Pernctpbl Ha-
yanbHOro agpeca koHTponnepa dAJIT.

4.4. YnpaBneHue Kypcopom

YT106blI MOCTPOUTL M300paxkeHne, HeOBXoaAMMO 00g3aTenbHO yka3aTb
HaYaNbHYI0 NO3nNLMID. B TEKCTOBLIX pexmnMax 3Ty Nno3numio onpeaenseT no-
JIOXXEeHMEe TEKCTOBOrO Kypcopa.

Hanpumep, ¢yHkuma 09h Buaeoppaineepa BIOS nossonseTr BbIBECTU
CMMBOJ 1 aTpnbyT B NO3MLUMIO Kypcopa. Ecnm Heo6xoamMmMo BbIBECTU TEKCT B
HOBOE MECTO 3KpaHa, To noTpedbyeTcs npumMeHeHne QyHKUMIA BUOeoapan-
Bepa BIOS ynpaBneHus kypcopom.

®yHkuma 01h npepbiBaHus int 10h Nno3BoNsieT MI3MEHUTL BEPTUKasbHbIE
pa3mMepbl Kypcopa nyTeM 3a4aHng BEPXHEN U HUXHEN rpaHuy, kypcopa. o-
PU30HTa/bHbIE pa3Mepbl Kypcopa Bcerga 0aVHaKOBbl U PaBHbI LLUMPUHE Of-
Horo cmmBorna. Kypcop otobpaxaeTcs TOIbKO B TEKCTOBbIX pexumax pabo-
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Tbl BUOeoagantepa. Bbi3oB aTOM (PYyHKUMM MO3BONSET CAenaTb Kypcop He-
BUOVMBIM.

®yHkuma 02h npepbiBaHus int 10h No3BoNsSeT NO3MUMOHNPOBATb Tek-
CTOBbII KypCcOp, 3ajaBasi ero MecTonosioXeHne B BUOE HOMepa CTPOKU
(0...24) n Homepa cTtonbua. Bupoeonpaneep nogaepxuBaet 8 aBTOHOMHbIX
KYPCOPOB — MO OAHOMY Ha KaxAon cTpaHuue, npuiem ¢pyHkuma 02h nosn-
LMOHMPYET KypCcop HEe3aBMCMMO OT TOro, kakasi CTpaHuLua SBNSEeTCS akTUB-
HOW.

®yHkuma 03h Buoeogparisepa BIOS no3BonsieT Noay4mnTb U COXPaHUTb
TeKyllee NnosioXkeHne Kypcopa. ITo AaeT BO3SMOXHOCTb NeEPENTM BPEMEHHO
B ApYyroe MecTo akpaHa, chopmmpoBaTb TaM M300paxeHne, a 3aTemM Bep-
HYTbCsl Ha cTapoe MecTo. DyHkuma 03h Nno3BonsEeT Takke onpenennTb Gop-
My Kypcopa, T.€. BEPXHIOI N HMXHIOK rpaHunLbl Kypcopa.

4.5. Bupeob6ydep

Kak otmevanoch B pasgene 2.4, 4ytobbl C MOMOLLbIO ONepaTVBHON Na-
MSATU aflpeCHOro NMpPoCTPaHCTBa KOMMbIOTEPa, 3ape3epPBMPOBAHHON NOA BU-
neonamsiTb, MOXHO ObInio obpawaTtbes k Buaeonamatn EGA, VGA pazmepom
256 K6arT, Bugeonamatb agantepoB EGA n VGA kak Obl pa3gensercs Ha
4 cnos (buToBble MNNOCKOCTK). Tak kak BCe MNI0CKOCTM OTOOpaXxKaloTCsa Ha OAHY
1 Ty XXe 061acTb aapecHOro NpocTpaHcTBa KOMMbIOTEPA, TO, 3annucbiBas banT
OAHHbIX B OOVH U TOT Xe afipec onepaTtuBHOM NamMsaTu U yCTaHaBIMBas 3Ha-
YeHNEe HECKOJTbKMX PEMMCTPOB NPOLLECCOPA, MOXHO OPraHM30BbLIBATb 3anuchb
OaHHbIX B ntoOble U3 cnoes BuaeonamaTu. Buoeoapantep SVGA 00blHHO
COAEPXUT eLLe Bonblie NaMaTh, 1 ee CTPYKTypa MOXET ObiTb CIIOXHEE, YEM
y apantepoB EGA n VGA. OgHako npu paboTe BUAeoaaanTepoB B CTaHOAPT-
HbIX peXumax MOXHO cumMTaTtb, YTO apxuTekTypa agantepa SVGA cooTBeT-
CcTBYyeT apxuTekType agantepa VGA.

Bo Bcex cuctemax MK dumpmbl IBM nprmMeHseTcs oanH 1 TOT e ¢dop-
MaT XpaHeHUs1 TEKCTOBbIX AaHHbIX B BUOe0obydepe. [Ana KoompoBaHNs Kax-
[Ooro 3HakoMecTa 3KpaHa (cumBona) mcnonb3yetcsa 2 6arvita. lNepBblii 13
HUx conepxunt koa ASCIl oTobpaxaeMoro cumBosa, a BTOPO — aTtpubyThl
cumsona. Kog ASCIl onpenensieT, kakol CMMBOJ BbIBOAMTCS HA 3kpaH, 6aiT,
coaepxalmii aTpudyT crumBOna, onpeaenseT, kKakum o6pa3omM BbIBOAUTCSH
CMMBOJI.

TeKCTOBbIA peXum — crnocod npeacTtaBfeHns cumBona (NOSBNSO-
Lerocs Ha akpaHe) B BugeonamMmatv 9BM ¢ nomolbio AByx 6aiToB — Koga v
aTpubyTOB CMMBONA.

ASCIl-koabl CMMBOJIOB 9KpaHa pacnofiaraloTcs B HY/IEBOM LIBETOBOM
cnoe, a nx atpubyTbl — B NEPBOM LIBETOBOM cioe. bnarogaps Takomy pexum-
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MYy XpaHeHUs MHpopMauum OOCTUraeTcs 3HaA4YMTENIbHAS 3KOHOMUS MaMsATu.
Mpwn oTobpaxkeHMn CMMBOJSA Ha 3KpaHe NpoMcxoauT npeobpasoBaHne ero
n3 popmarta ASCIl B AByXMEPHbIN MaCcCUB NUKCENOB, BbIBOAMMbIX HA 3KPaH.
Ona atoro npeobpa3oBaHus UCMONb3yeTcs Tabnvua onpeaeneHns TpaHc-
nauMn cMMBOSIOB (Tabnmua 3HakoreHepartopa), KoTopasi XpaHUTCS BO BTO-
pOM cfloe BMOeonamsaTu.

Mpn HenocpeaCcTBEHHOM OOCTyMNe K BUAEONaMATY HYNEBOW U NEPBbIN
LBETOBbIE C/IOM OTOOpaxalTcs Ha obOllee agpecHoe NPOCTpPaHCcTBO. [Mpwu
3TOM YepenyloTcs 6anTbl U3 HyNeBoro u rnepBoro crnoes. Kogpl cMMBOJIOB
MMEIOT YeTHble agpeca, Ux aTpubyTbl — HeYETHble. [03TOMY KaXaolh cum-
BOJILHOM MO3ULMK B OMNepaTUBHOM NamMaTX COOTBETCTBYET ABa NocfiegoBa-
TenbHbIX 6anTa (puc.16). banTt ¢ 4eTHbIM aapecom coaepxut ASCII-koa cum-
Bona. CoceoHuin 6anT ¢ BOMBbLLIMM HEYETHbIM aApPECOM COAEPXUT aTpudyT
OAaHHOro cumBona. AganTtep CYMTbIBAET 3Ty Napy 6anToB MU C MOMOLLbIO 3HA-
KoreHepartopa npeobpasyeT B BUOEOCUIHaI.

JIBa GaiiTa B BUICOIaMATH

A
4 A

7 o 7 0

Kox cumBona Atpubyt

YeTHBIN Heuernniit
azpec aapec

Puc. 16. MNMpepacTtaBneHne cumBosia B BUAeonamaTtu

AnnapartHbli 3HaKkoreHepaTtop npeobpasyeT Ko4 KaxAoro CMMBONA B
TOo4YevyHoe n300paxeHne cMMBOna Ha akpaHe. OOHOBPEMEHHO CXeMbl KOH-
Tponnepa aTpnbyToB GOPMUPYIOT HEOOXOAMMbIE aTPUbYTLl CMMBONA — Sp-
KOCTb, LIBET, MepuaHue. bnarogaps npuHATOMY cnocoby npeacTaBieHus
TEKCTOBbIX AaHHbIX 0OecneyYnBaeTcsd HeE3aBMCMMOE yrnpaBfieHue atpubyTta-
MW KaXO0ro CuMBoa Ha akpaHe. MI3obpaxeHnsa cumona GopMmpyoTCs Ha
NPSIMOYIrOJ/IbHOM MaTpPULLE MUKCENOB, Ha3blBAEMOW CUMBOJIbHOM MaTpuULEN.
B npepenax aTor maTpuubl COOCTBEHHO CMMBOJT COCTOUT U3 MUKCESIOB MNe-
pedHero mnnaHa, a octajibHble MUKcenbl 00pasyT GOoH. LiBeTa nukcenos
nepenHero naaHa n poHa onpeaenaTcs Maaglen n ctaplen TeTpagamm
aTpubyTtHoro 6anTa.

[Ons BbIBOOA CMMBONA HA 3KpaH HEOOXOAMMO MOMECTUTb €ro KOA U
aTpubyThl B OnpeneneHHyto a4enky suaeodbydepa. pyxbaniToBble KOOl CUM-
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BOJIOB 3anunCbIBaOTCS B BUOe0Oydep B TOM Nopsiake, B KAKOM OHU A0JKHbI
MosIBUTLCS Ha aKpaH: nepBble 80 ABYxOANTOBLIX NONEN COOTBETCTBYIOT NMep-
BOI cTpoKe, BTopble 80 nonew — BTOPOW cTpoke u T.4. (puc. 17). bnarogaps
JIMHEHOMY OTOOPaXXEHWIO HECSIOXHO MOJSYy4UTb GOPMYJY, CBA3bIBAIOLLYIO
OTHOCUTENbHbLIN aapec UM CMELLLeHMe OT Havana Buaeobydepa (TouyHee OT
Hayana akTMBHOM CTpaHMLbl) ABYXOANTOBOrO NOJs, KOAVPYIOLLEro CUMMBOI U
NPSIMOYroJibHblE KOOPAWHATbI CUMBOJIA HA 9KPaHe:

CmelleHmne = ((cTpoka x wupuHa) + ctonbed) x 2,

roe noA W1UpuHOM NOHMMAETCH YMC0 CUMBOJIOB B KaX40W TEKCTOBOW CTPO-
ke. MHOXuUTeNb 2 NOsSIBNSIETCHA B CBA3W C TEM, YTO AJ1S KaXO0ro cMMBoa B
BUOeobydpepe TpebyeTca na 6anTa. 3HAYEHUS CTPOKM 1 CTONBOLA OTCYNTBI-
BaAlOTCS OT BEPXHEr0 JIEBOr0 yria 9KkpaHa, HaunHas ¢ Hyns. Takum obpasom,
nepexon Ha cnenyoLllyo CTPOKY ONpeaenseTcs He ynpaBnaowmMy Kogamm
BO3BpaTa KapeTkn 1 nepesoga CTPokM, a pa3MelleHneM KO4OB CMMBOA B
Opyrom MecTe Buaeobydepa, B MNosnsix, COOTBETCTBYOLLMX CNeOYOLLIEN CTPO-
ke. Boobuie npu dopmmpoBaHn n3obpaxeHns HenocpeacTBeHHO B BU-
neobydepe, B 06xon nporpamm DOS n BIOS, Bce ynpasnstowme ASCII-koapl
TEPSOT CBOM ynpasnsiowme GyHKUUM 1 0ToOpaxaloTcs B BUAE COOTBETCTBY-
IOLUX UM CUMBOJIOB.

Okpan
Buneobydep f

0000h \

——>» Crpoxka 0 | |
00AOh

—>» Crpoxa 1 | |
0140h

——>» Crpoxka 2 | |
01EOh

—>» Crpoka 3

CwMmernienue \ /

Puc. 17. Jlornueckas opraHusauus TeKCTOBOro BugeoOydepa

Cnocob uHTepnpeTaumn aTpndbyTHOro 6anta 3aBUCUT OT KOHKPETHOW
BugeocucTembl. B obuwem, ¢popmart atpmbyTHoro 6anta COCTOUT M3 OBYX
TeTpaa. Mnaalwas TeTpaga onpenensieT atpubyTbl nepengHero niaHa, a ctap-
wasa TeTpaga BNUseT Ha atpubyTbl poHa, OaHAKO OUT 7 MOXET ynpaBnaTb U
MEepLAHUEM.

Apantepbl CGA, EGA, VGA n SVGA noaooepXxuBaloT eduHbI popmart aT-
pnbyTHOro 6ainTa, Bua KOToporo n3obpaxeH Ha puc. 18.
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128 64 32 16 8 4 2 1 <«  Beea
7 6 5 4 3 2 1 0 <«——— Homepalur
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IJ1aH

CuMBobHAS IoO3uN A

Puc. 18. ®opmar atpubyTHOro OaiiTa

B 6uThl 0..2 6aiTa atpnbyTOB 3annCbiBA€TCS KOA LiBETA CMMBOSA, a OUT
3 Npu UCXOOHOM HACTPOViKe BUaeoadanTepa, AeNCTBYIOLLEN MO YMONYaHUIO,
ynpaeBnseT 9pKOCTbi0 cumBona. Takum obpa3om, Kaxabli CUMBOJST HE3aBU-
CUMO OT APYrux MOXeT NPpUHMMaTb Ntobor n3 16 BO3MOXHbIX LiBETOB. COOT-
BETCTBME KOAOB, 3anucbiBaembix B OaliTe aTpnbyTta, KOHKPETHbIM LIBETaM
COCTaBNSeT ManuTpy BMaeocucTemsbl. 1o ymMonyaHuio OencTByeT Has3Hade-
HVe KOOOoB, NpuBeaeHHoe B Tabnuue 1.

Takmm obpas3om, Mbl Bo3BpallaemMcs K koguposke upeta IRGB, pac-
CMOTpEHHOI B pasnene 1.2. BknoyeHne 6uta 0 o3Ha4yaeT Hann4me B LIBETE
CUHE KOMIMOHEHThI, BKJIlOYeHne buTta 2 — KpacHOW 1 T.4.

OpHako 6uT 3 Garita aTpnOYTOB HE 00A3aTEeNIbHO YNPAaBNSeT APKOCTbIO
cumBonoB. C nomolupto noadyHkumm 03 pyHkumm 10h gparisepa BIOS (npe-
pbiBaHMe 10h) MOXHO YCTaHOBWUTb TakOW pexum paboTbl BuaeoaganTepa,
korga 3HadeHue 6uta 3 (0 nnu 1) 3apaet Homep TabnuLbl 3HaKoreHepaTo-
pa, onpeaensiouen KoOHOUrypaLmio CMMBOJIOB, OTOOPaXaeMbiX Ha SKpaHe.
B aTOM pexunme Ha akpaH, B 3aBUCUMOCTM OT 3HavyeHusa buta 3 atpubyTa,
BbIBOOMUTCS CUMBOJ MO0 K3 OOHON, MO0 13 Apyron Tabnuubl, YTO NO3BO-
NSeT YBENMYUTb YNCIO PasINYHbIX CUMBOJIOB 00 512 (1 nonb3oBaThbCcs, Ha-
npuMep, B AOMOJIHEHNE K PYCCKOMY U @HTIMIACKOMY €LLEe HEMELIKUM U rpe-
yeckmm andasutamun). ECTECTBEHHO, B 3TOM pexumMe COOCTBEHHO Ha LIBET
CMMBOJIa OTBOAUTCS TOMbKO 3 61TA, M CUMBOJIbI MOIYT ObITb TOJIbKO 8 LBE-
TOB.
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BuTtbl 4..6 6aiTa aTpMbyTOB 3a4al0T LBET ¢poHa non AaHHbIM CUMBO-
nom. YTo xe kacaeTtcsa nocnegHero 6uta 7, TO OH, B 3aBUCUMOCTU OT PeXn-
Ma Buaeoagantepa, onpenenset nmbo ApkocTb doHa (1 Toraa GoH MOXeT
npuHMMaTb 16 pasnnyHbiX OTTEHKOB), NMOO MepuaHMe cumBona. Tak, B pe-
XMMe MepuaHua 3HadeHue cTtapluero nonybanTta atpudyta 8h obo3HavaeT
He cepbii POH, a YepHbIn GOH NMPU MepLALLEM CUMBONE (LBET KOTOPOro
no-npexHemy onpenensieTcs Mnaawum nonybanmtom); 3HavyeHne Ch — He
PO30BbIN, a KPacHbI GOH NMPpU MepLarLLEM CUMBOJE U T.4.

Ecnn 6uTt 7 6aiiTa aTpnbyToB ynpaBnseT MepLaHMeM CMMBOJIOB, TO POH
MOXET MPUHMUMaTb TONbKO 8 uBeToB ¢ kogamu 0-7. [na nepekntoyeHms Ha-
3HavyeHus 6uta 7 npenycmoTpeHa noadyHkuma 03h ¢pyHkumm 10h ppaiiBe-
pa BIOS (npepbiBaHue Int 10h). Mpu BKNOYEHMN KOMMNbIOTEPA YCTaHaBAMBA-
€TCS PEeXMM yrpaBieHnss MepPLAHMNEM.

Kak yxe oTmedyanocb, CTpykTypa Oalita aTpmbyTOoB OAuHaKkoBa W AN
Buoeoagantepa CGA n ona suoeoanantepoB EGA,VGA n SVGA. OgHako Bu-
neoapantep EGA B TeKCTOBOM pexunme paboTbl criocobeH oTobpaxaTb Ha
aKpaHe MOHUTOpa Ntodbble 16 LUBETOB N3 0OLLEro KOMM4ecTBa LBETOB, paB-
Horo 64. A sugeoagantepbl VGA n SVGA MoryT BbIBOOUTb OOHOBPEMEHHO
Ha aKpaH 16 uBeToB U3 eule 6onbllero ananasoHa B 262144 otteHka. Onsa
BbIBOJA Ha 9KpaH Ntodoro n3 64 n 262144 upetoB He0OX0AMMO, YTOObI LBET
Koomposancs 6 (2° = 64) n 18 (2'® = 262144) 6GuTaMn COOTBETCTBEHHO.

Takmm obpas3om, B 6osiee cnoxHbix apantepax (EGA, VGA n SVGA) ocy-
LEeCTBNSETCS AOMNONHUTENbHOE Npeobpa3oBaHne KoampoBku useta. C no-
MOLLIO CneumanbHbIX CXeM N-OUTHbIM KoL, paclUMpsaeTcs A0 m 6UT, NpUYem
m > n. B atom cnyyae obuiee KONMYeCcTBO LIBETOB AOCTUIAeT 3HaYeHus 2m,
HO OOHOBPEMEHHO Ha 9KpaHe Mo-npexHemy Habnopaetca 2" useToB. Ta-
KM 06pa3om, Komd 4 MOXEeT 03HavyaTb Kak KpacHbIN LBET, Tak 1 ntobon apy-
rov n3 obuwero 2™ KonnMyecTea LBETOB.

PaccmoTpum, kak B apantepe EGA ocyllecTBnsieTcss OOMNONHUTESNb-
Hoe npeobpa3oBaHne 4-OUTHbIX 3HAYEHWUI LBETOB MepenHero nnaHa u
doHa.

Bo-nepBbix, kaxaoe 4-6MTHOE 3Ha4YeHne MackmpyeTtcs (MobuToBO co4e-
TaeTcsa normyeckon onepaumern AND) Mmnaawmmm 6utamm permctpa paspe-
LLeHus LBeTOoBOM nnockocTt (12h) B aTpnbyTHOM KOHTPONNEPE U, BO-BTOPbIX,
nony4eHHoe nocne atoro 4-6UToBoE 3Ha4YeHne BbiIbMpaeT oamH 13 16 perncr-
poB nanuTtpbl (¢ Homepamun oT 0 go 15). 3Tta onepaumsa Ha3blBAETCA TakxXe
nHaoekcupoBaHuemM. CunTbiBaemMoe M3 BbiIOPAHHOrO perncrpa nanauTtpbl 6-
6uTHOoe 3HadeHme RrGgBb onpepensieT okoHYyaTenbHbIM UBET NUKcena
(pnc.19). Takum obpa3om, perncTpbl NanuTpbl agantepa EGA MoryT npuHm-
MaTb 64 3Ha4YeHus LBeTa, HO OOHOBPEMEHHO Ha 3KpPaH MOXHO BbIBECTU
TONbKO 16 U3 HUX.
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7 3 0
ATpulyTBHI
MHKce1a
Peructp paspemenust
IBETOBOI IIOCKOCTH
MackupoBaHue & & & &

Perucrpbl nanuTpel

01 2 345 6 7 8 9ABCDEF

Kox RrGgBb
Puc.19. BbiGop 3HauyeHUs LBeTa U3 perucTpa LBETOBOi nNanuTpbl

Manutpa EGA vmeeT U ceMHaauaTbii LBETOBOM PErUCTP C HOMEPOM
16. 3HaueHMe 3TOro perncTpa onpenenseT LUBeT okamieHusa paboyein 06-
nacTn aKpaHa.

LieeT okaiimneHnsa — cnoco® 3afaHus LBeTa ropM30oHTasIbHOrO U BEPTU-
KasIbHOrO OKaMIIeHMs aKpaHa (6opaiop) C MOMOLLBIO CreuvanbHOro perncTpa.

Bce 17 perncTpoB LBETOBOW MaNUTPbl MOTYT COAEPXAaTb KOAbl 64 LiBe-
ToB OT 0 0o 63. Pernctpbl 0-15 onpenensaioT BO3MOXHbIE LIBETA CMMBONA U
doHa, a pernctp 16 — useT pamkum (Gopaopa) BOKpyr padboyein 4yacTu akpa-
Ha. 9Ta pamka 0b6blYHO He BMOHA, Tak Kak el NpucBanBaeTcs LBeT, coBna-
jawowuin ¢ usetomMm ¢doHa.

UTak, Kop uBeTa, Haxoosawuncs B BUAEONaAMATU, IBASETCS NPOCTO HO-
MEPOM BOCbMMPA3PAOHOro permctpa nanuTtpbl. 3HaYeHue, coaepxallee-
csl B BblIOpaHHOM pernctpe (ToyHee, ero 6 mnagwmnx OUT), N 9BNSETCHA HO-
BbIM KOOOM uBeTa mogenu rgbRGB (puc. 20).
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Peructp
HaTUTPBI - r g b R G B

bur 7 6 5 4 3 2 1 0

Puc. 20. OpraHusauus OUMTOB B peructpe naauvTpbl

LecTb 3Havalmx pa3psaoB LBETOBOIO perucTpa onpenensior NHTEH-
CMBHOCTb KPaCHOro, 3eJIeHOro U CUHEro LBeToB, OAaloWuX Npu cMeluvBa-
HUK TpebyeMbili LBeT. Padpaabl 0, 1 1 2 3akpenneHbl 3a LBETaMN KPACHbIN,
3eMeHbI U CUHUI C MHTEHCUBHOCTBIO 2/3 MakCcMarnbHOW, paspaabl 3, 4 n 5
— 3a TEMU XK€ LIBETaMU C MHTEHCUBHOCTbIO 1/3:

Howmepa paspsimos 5 4 3 2 1 0
Beca paspsanos 32 16 8 4 2 1
Lser r g b R G B

Taknm obpasom, yncno 1 (B), 3anmcaHHoe B perucTp, onpeaensiet cu-
HWI uBeT, yncno 2(G) — 3eneHsblit, yucno 3(G + B) — cuHe-3eneHsbll (bupto-
30BbIN), a yucno 9(B + b) — apko-cuHuiA, uncno 7(R + G + B) — 6enbiii,
yncno 63(r+ g + b + R+ G + B) — apko-6enbiin uBeT. Pernctp, coaepxa-
wmin 0, onpenensaeT YepHbIA LBET.

OObIYHO NPU UHULMANU3ALUN B PErNCTPbLI 3aHOCUTCS Clienylowmii pag,
yucen:

Peructp O|11(2| 3| 4| 51 6/ 7| 8§ 9 10 1p 12 13 14 |5 16
Comepxxumoe | O [ 1| 2| 3| 4| 5129 7| 56 S5V 58 49 60 61 p2 |63 |0

OTa nocnepoBaTeNbHOCTL 00pa3yeT CTaHOAPTHYIO LIBETOBYIO MannTpy
EGA.

3amMeTnM, 4TO B UCXOAHOM COCTOSAHUN 1 GOH (pernctp 0), n uBeT pam-
Kn (perncTtp 16) okasbiBalOTCS YEPHOro LBeTa, Tak Kak B HMX 3anucaH 0.

Mpu ykazaHnu B nporpamMme Koga LBeTa cMmMBosa 6 (a B AENCTBUTENb-
HOCTU — HOMepa perncTpa 6) Ha aKpaH BbIBOAMUTCS KOPUYHEBOE N300paxe-
Hue. Tak, ymcno 20, 3annucaHHoe B permctp 6, onpenensgeTr KOPUYHEBDIN
(KpacHbIn ¢ NpUMecCbIo 3eneHoro) uBet. Ecnu, Hanprumep, B LIBETOBOMN pe-
rmcTp 6 3anucatb Yncno 40, To Bce obpalleHus K koay upeta 6 npueeayT K
BbIBOZlY Ha 9KpaH PKO-KPaCHOro n3obpaxeHus; 3annucb B pernctp 6 umicna
12 CMEHUT LUBET BCEX KOPMYHEBBLIX TOYEK HA 3KPAHE Ha ManMHOBbLIN (Kpac-
HbIi C MPUMECBIO CUHEIO).
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Takum 06pa3oM, N3SMEHEHNE COOEPXNUMOro LIBETOBbLIX PErMCTPOB NO3-
BOJIIET MPAKTUYECKM MIHOBEHHO MEHNTb LIBETA M300paXeHUs Ha 3KpaHe,
HacTpanBas, Hanpumep, N3006paxeHne Ha XONOAHYIO CUHE-3EIEHYI0 ramMmy
WKW HA TEMNNYIO KPACHO-XEeNTY. BO3MOXHOCTb HACTPONKN LIBETOBOM NannT-
pbl NpeayCcMOTPeHa, B YaCTHOCTU, B NakeTe HOPTOHOBCKUX YTUIINT.

JIBonuHble GaifTsl B BUneoOydepe

0110 1011 1110 0101

L L‘__l epa
T psimoe ~
0TO00p a’keHue
16 peructpos
MTAUTPBI
a5 9

|

ITpeodpa3oBanue Yepe3 perucTpsl naIuTpel (EGA)

16 peructpoB

TAJIUTPBI 256perucrpos LIAIL
S 29
Q2 Q

IIpeodpa3zoBanue Yepe3 perucTpbl NATUTPHI U TAOIHIY
uBeroB LHIAII (VGA, SVGA)
Puc. 21. Cxema ¢dopmupoBaHus uBeta B 16-LBeTHbIX peXumax
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MoadyHkumm 03 pyHkumn 10h aopaiBepa BIOS (npepbiBaHmne 10h) nos-
BOJIIET YCTAHOBUTb 3HAYEHUS BCEX PErMCTPOB LBETOBOM ManuTpbl.

Bupeoapantepbl VGA 1 SVGA BbINONHAIOT Oonee CNoxXHble onepauumn
no npeobpasoBaHuio ugeTa. JaHHble, NONYYEHHbIE OT LUBETOBOWM NasnTPbI,
npeobpas3yloTcs ganblie B COOTBETCTBUM ¢ Tabnuuen usetos (puc.21). MNpo-
MUCXOANT 3TO cneayowym obpasoM. JdaHHble (6-6MTOBOE 3HAYEeHME) O0Mon-
HAOTCA 2 OuTamu (LIEeCTbIM U ceabMbIM), KOTOpble BepyTcsa n3 6utoB 2 n 3
pernctpa Bbibopa LBeTa aTpMbyTHOro KOHTPoNepa, U Nony4eHHoe 8-6uTto-
BO€ 3HayeHue oTnpaBnseTcs B Tabnuuy uBeToB. 3TO 8-6MTOBOE 3HAYeHune
npeobpasyetca cornacHo tabnuue usetoB LIAM B Tpu 6-6MTOBLIX curHana
ansa LAM (umdppo-aHanoroBbii npeodbpasoBaTerb).

Tabnunua usetoB LLAIM dpakTnyeckn asnsetcsa Habopom 256 perncTtpos
BMECTUMOCTbIO 18 6UTOB. Pernctpbl MCNosfb3yloTca Ans npeobpasoBaHus
O0HOM 13 256 BO3MOXHbIX 8-BUTOBbLIX BENNYMH B OOMH U3 262144 (25'6F)
BO3MOXHbIX Ha VGA uBeTOB. B ganbHeliemM TepMuHbl peructpbl LLAM v Tab-
nnua uetos LLAM 6yayT ncnonb3oBaTbCs Kak CUHOHUMBI.

Tabnunua usetoB LLAM npeobpas3oBbiBaeT 8 61UTOB B 18 Tak Xe, Kak LBe-
ToBas nanmTpa, ToNbko 8-O0UTOBOE 3Ha4YeHne npeobpasyeTtcsa B Tpu 6-6UTO-
BbIX YMCna, COOTBETCTBYIOLLMX COCTABSIOLLMM KPACHOro, CUHErO N 3e/1IEeHO-
ro ugeta.

Kak 1 3Ha4YeHus1 perncTpoB NanuTpbl, PperucTpbl Tabnuupl ugetoB LIAT
MOXHO yCTaHaBnMBaTb ¢ NomMoLlbto noadyHkummn 10h pyHkummn 10h gpaiiBe-
pa BIOS (npepbiBaHne 10h).

4.6. WpudThl

Kak n3BecTHO, TekCToBas nHdopmaumsa NpeacTaBngaeTcs B NnaMaTn Mma-
LWINHbI B YACNOBOM Buae. [pu BBOAE LOKYMEHTOB, TEKCTOB MPOrpaMm u T.M.
BBOAMMblE OYKBblI KOAMPYIOTCS OMNpeneseHHbIMM Ynucnamu, a rnpu BbiBOOE
VX O YTEHUST YENIOBEKOM (Ha MOHUTOP, MPUHTEP U T.A4.) N0 KAXA0MY YMCHyY
(komy cumBona) ctpouTtcs nsobpaxeHue cumsonia. CooTBETCTBME MeEXAY
HabopOM CMMBOJIOB U MX KO4AMW Ha3blBaeTcs KoaupoBkoi. CTaHOapTHbIN
7-6uTHbIN Habop cumeonos ASCIl onpeaenseT koabl oT 0 go 31 (1Fh) n 127
(7Fh) kak ynpasngiowme CMMBOJIbI, a Takke koabl oT 32 (20h) oo 126 (7Eh)
Kak CUMBOJIbI, KOTOPble MOryT ObITb BbiBeAEHbI Ha 3KpaH. B Hayane 80-x
rogos npoussoautenu IBM PC pewnnn pacwmputb Habop cumeosioB ASCII
Tak HasbiBaeMbiMy cumBonamm BepxHero ASCII, To eCTb cuMBONamMu C KO-
namu co 128 (80h) go 255 (FFh). BT1oT Habop CUMBOJIOB 3aKOAMPOBaH B
MunnnoHax mukpocxem M3Y B Buaeoapantepax, NpuHTEPAxX U MUKPOCXEe-
max BIOS. Ins MHOXecTBa nporpamMm, paboTalowux B TEKCTOBOM PeEXUME,
HanucaHHbix ana DOS, TpebyeTcs 3TOT paclUMPEHHbIN Habop CUMBOJIOB,
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NMOCKOJIbKY B HUX O BbIBOAA MHPOPMALMM Ha 3KPaH UCMOSb3YIOTCA CUM-
BOJIbl NCEBAOrPadUKN — CUMBOJIbI ONOKOB 1 NMHUIA (koabl oT BOh oo DFh). B
nokymeHtaumn no Windows Habop cumBonoB IBM ynomMumHaeTcsl Kak «Ha-
6op cumBonos OEM».

Mpu HeobxoanmmocTn oTobpasuTb cMMBON ¢ 3agaHHbIM ASCIl-kogom
annaparHbIli 3HakoreHepaTop pacln@poBbIBAET KOA, CMMBOJA U YATAET NPO-
rpamMmmy n3obpaxeHus cMMBONA, 3arnmMcaHHyl B cobcTBeHHoM TM3Y.

MockonbKy Kaxablhi BbIBOAMMBIA Ha 3KpaH CMMBON 0O6pa3oBaH COBO-
KYMHOCTbIO NMUKCENOB, 06ecneyvmBaloLLMX ero BU3yasbHOE BOCNpUATUE, TO B
M3Y [oMKHbI HAXOOUTLCS MUKCENbHbIE NpeacTaBneHns cumBosioB. CoBo-
KYMHOCTb MUKCEJNbHbIX NPeAcTaBleHn CMMBOJIbHOro Habopa B rpaduye-
CKOM pexunmMe HasblBaeTcs Tabnuuei onpeneneHus CUMBONOB (wpud-
TOB, ¢poHTOB). PopmaT Tabnmubl onpeneneHns CUMBOJIOB MpeacTaBfieH
Ha puc. 22.

MukcenbHOe nMpeacTaBieHMEe Kaxaoro cUmMBOfia UMEeT BUA NPsiMO-
YronbHoM matpuupl. NMpn ncnonb3oBaHMM CUMBOJILHOM MaTPULLbl OAHOIO pas-
Mepa 1 ynopsaovyeHnn Tabnmubl B COOTBETCTBMN C CUMBOJIbHBIM HAabopOoM
npeobpasoBaHne koga CMMBOMA B CMeLLeHMe (MHOeKe) Tabnuupbl Npon3Bo-
OUTCS AOBOJIbHO MPOCTO.

Kaxxpas Tabnuua coaepxumt 256 32-6aiToBbIX ABOMYHbLIX HAOOPOB, MNo-
3TOMY MakCuMabHasi BbICOTA CUMBOJIbHOW MaTpuLbl cocTaBnsieT 32 nuk-
cena. Ecnn peanbHO ncnonb3dyemMasi CUMBOJIbHAs Matpuua COOepXnUT Me-
Hee 32 CTPOoK, 3HaKOoreHepaTop NPOCTO UTHOPUPYET NuLLHNE BaliTbl B ornpe-
OEeneHnn Kaxagoro cMMBOna.

ApnanTtepbl MDA, CGA 1 Hercules nmetoT TeKCTOBYIO Tabnuuy onpeaene-
HWSI CUMBOJIOB, PacnosioxeHHyto B MNM3Y, BHe agpecHOro NpocTpaHCcTBa npo-
ueccopa. Aoctyn Kk atomy M3Y MMEIT TONbKO CXEeMbl 3HaAKOreHepaTtopa.
CnepoBaTenbHO, NporpamMma He MOXEeT yrnpaBisiTb CUMBOJIbHbIM HAaBopPOM,
BbIBOAMMbIM B TEKCTOBOM pEXUME.

B TekcToBbIX pexumax suaeobydep EGA, VGA, SVGA opraHn3oBaH kKak
4 napannesnbHble BUTOBbIE MIOCKOCTU. [1pK yCTaHOBKE TEKCTOBbLIX PEXNMOB
paboTbl BUAeoaganTepoB BIOS 3arpyxaeT Tabnuuy 3HakoreHepatopa ns M3y
BO BTOPOW LIBETOBOW Cnon BuaeonamaTu. MNMpu paboTe B TEKCTOBLIX PEXU-
Max agantepoB EGA, VGA n SVGA ong ncnonb3oBaHUsa Opyrnx wWpudToB
HY>KHO NMPOCTO 3arpy3nTb HOBYIO Tabnuuy. MNpn paboTe B TEKCTOBOM pexmnme
dyHkuma BIOS 11h npepbiBaHus int 10h no3sonaeT 3arpy3uTtb TabnuLpbl 3Ha-
KOreHepartopa BO BTOPOW CNON BUOEONAMATH.

Mpy nomMoLLM 3TOMN PYHKLIMKM MOXKHO 3arpyxaTtb Kak CTaHOapTHble Tab-
Nnubl 3HaKoreHepaTopa, Tak 1 Tabnuupbl, CaMOCTOATENbHO pa3paboTaHHbIe
nporpammmcToM. 3arpyxaetcsa nmbo Bcsa Tabnuua, nmbo ee 4acTtb. Kpome
TOro, dyHkums 11h no3esongeT 3aaath akTUBHYIO TabMLYy 3HaKoreHepaTopa.
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Tabnma

CumBsou ¢ kogoM 00h

CumBsou ¢ kogoM 01h

CMEUICHUEC

N3o6paxkeHune Ha SKpaHe

1Ch 00011100
36h 00110110
63h 01100011
63h 01100011
7Fh 01111111
63h 01100011
63h 01100011
00h 00000000

CumBsoi ¢ kogoM FFh

Puc. 22. ®opmart Tabnuubl onpeaeneHuss CUMBOJIOB

Bupeoapantepbl obecneymBaldT BO3MOXHOCTb OJHOBPEMEHHON 3ar-
py3Kn B BMOEONAMSATb HECKOJIbKMX PasfnyHbIX Tabnuu, 3HakoreHeparopa.
Bupneoanantep EGA Nno3BoNgeT 3arpy3uTb YeTbipe Tabnnubl 3HakoreHeparo-
pa, a Buaeoapantepbl VGA n SVGA - 8 tabnuul,.

B apantepe EGA nopn kaxnayto tabnuuy wpudTta otBeaeHo 16 Kobanr.
Mockonbky peanbHbil pa3dmep Tabnuubl coctasnseT 8 Kbant (32 banta*256
CMMBOJIOB), B Kaxaown Tabnuue ocTaBneHbl He3aaencTBoBaHHbIMK 8 KbanT.
AKTUBHbIMW MOTYT ObITb OHA UK OBe Tabnunubl 3HakoreHeparopa. 9710 faeT
BO3MOXHOCTb OHOBPEMEHHO OTOOpaXaTb Ha akpaHe A0 512 pasnnyHbIX
CMMBOJIOB.

OpanH 6uT 13 barita aTprubyToB YKa3bIBAET, kakas U3 ABYX aKTUBHbIX Tab-
NN, UCNOJb3YeTCs Npu 0TOOpaXeHn 4aHHOro cMmMBosa. Homepa akTUBHbIX
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Tabnuu, 3HakoreHepaTopa ONpenenstoTcs PerncTtpom Bbibopa 3HaKoreHe-
paTopa.

MpumerHeHne gpyHkumm 11h NO3BONSET NErko pycmdpunumpoBaTb BUOEO-
aganTtep.

OyeHb 4acTo HeoBXOAMMO BbIBOAUTb TEKCT B rpadpUyeckoM pPexXuMme.
Mpwn paboTe B TEKCTOBbIX pexmMMax BbIBOA TEKCTa He npencrtaBnsaeTt 60/ib-
wunx TpyaHocTen. banTel ASCII-kogoB CUMMBOOB 1 aTPMOYTOB 3arnmChIBaOTCS
B BUOeobydep, a annapaTHbll 3HakoreHepatop GOpPMUPYET Ha dKkpaHe n3
3TUX OaHHbIX N300paxeHne camoro cumeona. OgHako B rpaduyecknx pe-
XMMax Balla nporpamMma Oo/KHa COXpaHUTb B BUAeoOydepe Kaxabli nuk-
cen Kkaxaoro cumeona. B rpaduyeckom pexuvme 4yacto TpebyeTcsi BbIBO-
OUTb TEKCT, 0JHaKO B 3TOM ciydyae Tabnuupbl 3HaAKOreHeparopa He MOoryT
ObITb MOMELLIEHbI BO 2-011 C/IOW BUAEONaMATU; AN 0OTOOpaXxeHUss CUMBOJIOB
B TEKCTOBOM pPEXMME MPUMEHSETCSA NMPOrpaMMHbIiA 3HAKOreHepaTtop.

MporpaMmmHbIiA 3HAaKOreHepaTop — npolenypa, Kotopas UCMNonb3y-
€T MNUKCeNbHble NMpeacTaBNeHns CUMBOJIOB A1 006pa30oBaHUs OBOUYHbIX
HabopoB B BUAeonamsaTu. NporpaMMHbIi 3HAKOreHepaTop BbIMOJHAET Ta-
ke QYHKUMKN, KaK MOUCK ABONYHOIO ONMCaHUS Mo 3agaHHOMY KOOy CUMBO-
na, npeobpaszoBaHMe OBOMYHOIO OMMCAHUS B COOTBETCTBYIOLLEE 3HAYEHUE
NMUKCENIOB 1 3annucb NMUKCENOB B HYXHblE f4erkn Bnaeobdydepa.

B BIOS npenycMoTpeH NnporpaMMHbIi 3HaKoreHepaTop, KOTOpbI nNpu-
MeHsieTcs npu BbidoBe dyHkumin 09h, OAh, OEh n13h npepbiBaHns 10h B
rpauyeckom pexmme:

09h — 3anncb cumBona 1 aTpnbyTa B MNO3NLMIO KYpcopa;

OAh — 3anucb cMMBOJA B NO3ULMIO KYpcopa;

OEh - 3anuncb cnmBona B TeNETaNHOM PEXUME;

13h — 3anNnCb CMMBOJIbHOM LIEMOYKN.

MporpamMmmHbIi 3HakoreHepaTtop BIOS ucnonb3yeT Tabnuupl onpene-
neHus cumBonoB, Haxogswmecs B MN3Y BIOS. Korpa rpadguyeckuin pexmnm
BbIOMpaeTcs ¢ NomMoLlplo BbidoBa dyHkUMK int 10h, BIOS 3arpyxaeT agpec
COOTBETCTBYIOLLEN AAHHOMY pPexumy Tabnuubl onpeaeneHnss CUMBOJIOB B
BEKTOp npepbiBaHns 43h.

KoHe4HOo, MOXHO BOCMOJ1b30BaTbCs MPOrpaMMHbIM 3HaKoreHepaTtopom BIOS
0191 BbIBOAA CUMBOJIOB 13 Nl0O0I Tabnuupbl onpeaeneHnst CUMBOJIOB, MOMECTUB
ee aapec B COOTBETCTBYIOLLMIA BEKTOP NMpepbiBaHus. s 3ameHbl agpeca Tabnu-
Lbl onpeneneHns CUMMBOJOB NpeaHasHadeHa ¢yHkums 11h npepbiBaHus int 10h.

4.7. CumBoJsibHbIE HAaOOPbI

Mpowe BCero nonay4nTb Tabnuubl onpeneneHns CUMBOJIOB, BOCMOJIb-
30BaBLUMCb OAHOW U3 NMPUHUMAEMbIX MO yMon4aHuo Tabnuy, cuctemsl BIOS.

CoBpemeHHbIi MyMaHUTapHbIii YHuBepcuTeT

90



Ecnu 0b6bl4Hble HAOOPbI CMMBOJIOB BaM HE HPaBATCS, TO BCErAa MOXHO Hali-
T MHOMO APYrnx, KOMMEpPYEeckMx mnm decnnaTtHbiX. [ng nogoepXkkm s3bi-
KOB pasHbIX CTpaH MeXayHapoaHasa opraHm3aums rno ctaHgaptam (ISO) pas-
paboTana Hecko/ibko BapuaHToOB Habopa cMmMBonoB IBM, KoTopble Ha3biBa-
IOTCS «KOAOBbIE CTPaHWULbI».

KopoBblie cTpaHuubl — CTaHAAPTU3NPOBAHHbLIE OMNPEeaeNeHns anbTep-
HaTMBHbIX TAONL, CUMBOJIbHBIX HABOPOB (POHTOB). KOgoBbIE CTPAHULBI MOX-
HO 3arpy3uTb B NamsaTb 3HaKOreHepaTtopa BuaeoaganTepa B KQ4eCcTBe allb-
TepHaTUBHbIX TabnuL, WpndToBs, 1 MK cMmoxeT paboTaTb C TEKCTOM Ha Yy>XXKOM
A3blKe.

KomoBble cTpaHuLbl cocTaBNaloT coaepxaHne daina EGA.CPI. Hanpu-
Mep, B pycuduumposaHHon Bepcun DOS 4.01 ¢dain EGA.CPI BknoyaeT B
cebs 6 KoOoBbIX CTPaHWUL, C YCNOBHbIMU HOMepamn 437 (CLUA), 850 (CLLA n
BCe eBponenckme ctpanbl), 860 (MopTtyranusa), 863 (KaHapa), 865 (daHus u
Hopgerusa) n 866 (Poccus). Kaxpasa ctpaHuua coctouT U3 Tpex Tabnuu, B
KOTOPbIX onncaHbl n3obpaxeHus cumeono ASCIlI ana wpudTtoB ¢ pasme-
pom cumBona 8*16, 8*14 n 8*8 6aitos. Kaxapbin cumBon TpebyeT ans cBo-
€ro onncaHus COOTBETCTBEHHO 16, 14 nnn 8 GanTos.

[ns Toro 4To6bl CUMBOJIbI, ONUCaHHbIE B Tabnnue, MOrnm otobpaxaTb-
CSl Ha aKpaHe, 3Ty Tabnmuy He0BX0AMMO 3arpy3uTb B NaMsTb 3HAKOreHepa-
Topa. Kpome pyHkumin 11h BIOS, 9T0 MOXHO caenaTb C MOMOLLbIO KOMaHabl
DOS MODE.

4.8. N'padpuyeckmne pexmmsl

B rpaduyeckomMm pexunme LBETOBOE 3HAYEHME KaxOoro nmkcena xpa-
HUTCSH KaK OOMH UK HECKONbKO OUT B BUAeobydepe n cuntbiBaeTcs (nepe-
HOCUTCS1) Ha 3KpaH, BO3MOXHO, C AOMOJIHUTENbHLIM Tabnn4HbIM Npeobpa-
30BaHMeM. TaK Kak KaxAbl MUKCEN Ha 3KpaHe MOXHO aapecoBaTb 4epes
Bunaeobydep, rpadpuyeckmnin pexxnmmMm 4acTo Has3blBalOT PEXMMOM C aapeca-
umen Bcex Toyek. [1odaToMy MOXHO AaTh cnenywollee onpegeneHme rpadpu-
4YECKOMY PEXMMY.

Fpadunueckuin pexmum — pexunm, npyu KOTOPOM MOXHO ONepupoBaTb
aTpmbyTamu Kaxgoro nukcena, BbIBOAMMOrO Ha 9KpaH.

4.9. NMukcenbl N UX aTpPUOYThI

B rpadunyeckmnx pexuvmax nporpamMmma MOXET OrnepupoBaTh LLBETOM Kax-
A0oro nmkcena, BbIBOOMMOIo Ha 3KpaH. Enaro,u,apﬂ ynpaBneHni Ka>kabiM
NMKCeNoM NnodaBIAIOTCA BO3MOXHOCTU NOCTPOEHUA HA 3KPaHe C/I0XHbIX reo-
MeTPUYECKNX U300paKeHNn, packpackm pasnunyHbix obnacten akpaHa, hop-
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MUPOBaHUS ABMXYLLMXCS 0ObEKTOB.

Mo3uuma nukcesa Ha 3KpaHe — MEeCTOMOJIOKEHME NMUKcena, onpe-
nensemoe npsMoyrofibHbiIMU KoopauHaTaMmu (X,y), roe x — ctonbeu, y —
CTpOKa pa3BepTkn. Hauano koopauHaT pacnosioXeHO B BEPXHEM JIEBOM Yriy
3KpaHa.

TUNMYHBIMM ONepaunsMM Npu NPSMOM A0CTyNe K BUAEONaMSTH aBNS-
IOTCS CUNTbIBAHME 3HAYEHUS NMUKCENa U 3annch (yCTaHOBKA) 3HAYEHUS MUK-
cena. CuntbiBaHUEe 3HA4YeHUs MUKcesna — MNojlydeHne n3 BuaeonamsaTum
3HAYeHUs1 COOTBETCTBYIOLLLENO NMKCeNa no ero 3afaHHbIM 3KPaHHbIM KOOpP-
anHatam.

3anucb (ycTtaHOBKAa) 3HA4Y€HUSA MUKcesla — NomMmelleHne 3HadyeHus
nukcena, 3aaHHOro 3KpPaHHbIMW KoopAMHaTaMu (X, y), B COOTBETCTBYIOLLYIO
A4enky BuaeonamsaTu.

[na BbINONHEHMS 3TUX Onepaumini HeobBXxoaMMO 3HaTb, Kak KOOPAMHATbI
nukcena (X, y) Ha aKpaHe COOTBETCTBYIOT OTHOCUTENbHOMY afpecy barita B
BUOeodydpepe 1 ABONYHOMY CMELLEHNIO B AaHHOM bOaiTe.

PaccMoTpuM ecTecTBeHHblE rpadUYecKne pexrmbl BUAeoananTepoB
EGA 1 VGA. CtpykTypa Bugeonamatu agantepa SVGA B aTux pexmmax naeH-
TnyHa. OpraHmnsauma BuageonamMatn apantepa SVGA B pexumax paboTbl ¢
6onee BbICOKMM paspelleHneM M B60JbLINM KOIMYECTBOM OAHOBPEMEHHO
oToOpaxaeMblx LBeTOB Oblfla paccCMOTpeHa B pa3aene 2.4.

16-uBeTHble pexumbl apgantepoB EGA, VGA, SVGA. B 16-uget-
HbIX pexunmax agantepos EGA, VGA 1 SVGA kaxnablii 6aiT Bcerga coaepXxut
nHdopmaumio o 8 nukcenax.

3HayeHne nukcena onpeaensieTcss cocTosHMemM 6anToB C OANHAKOBbI-
MW CMELLEHNSIMN B KaXOO0M LBETOBOW MIOCKOCTM U OOMHAKOBLIM CMELLE-
HMeM 6uUT B BbiOpaHHbIX OanTax (puc. 23). Nony4yeHHoe 13 Buaeobydepa
4-6uTOoBOE 3HayeHune (Mo ogHOMYy OWUTY M3 KaXaoW LBEeTOBOW MNOCKOCTU)
MacCKMPYeTCS COAEPXMMbIM MAaaWwmx 4-x 6GUT pernctpa paspeLleHns LBe-
TOBOW NIOCKOCTU. OBbLIYHO 3TOT PErUCTP COOAEPXKUT KOMOUHaLMIO xxxx1111,
T.e. ero 3HayeHne He BNNSIET Ha CUMUTbIBaeMble 13 BUOeobydepa 3HaYeHUs
nUKcenoB. Pe3ynbTupytowmii 4-OUTHbIA KO, KaX40ro NMKcena «nponyckaeT-
csi» Yepes3 pPernucTpbl NanTPbl, KOTOPbIE MO3BOMSAIOT ONEPATUBHO U3MEHSTb
LBeTa BCEX UM BbIOMPAEMbIX NMUKCENOB.

Cxema dpopmMmpoBaHusa LBeTa nukcena B 16-UBETHbIX pexumax bbina
nokasaHa Ha puc. 21. CnenyeTt TonbkO MMETb B BuAy, YTO YeTbipe OuTa,
obpasyiolme LBET NMKcena, HaxoaaTcs He B OOHOM MIOCKOCTU, a pa3Hece-
Hbl NO 4-OGUTOBbLIM MJIOCKOCTSAM.

Ecnu Bbl XOTUTE BbIBOOUTbL MHDOPMALIMIO HA 9KpPaH MOHUTOPA Henoc-
PEeACTBEHHO Yepes3 BMOeonamsTb, HEOOXO0OMMO yMeTb Oonpenensatb OuThl,
KOTOpble ynpaBnsioT KaxablM NUKcenom nsobpaxeHus. Cnepyowme dop-
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CcﬁQ Os/cz;cg,cec7

C GG G C G G G
c&é&éalddd
Peructp paspeliesus

Cé d Cé C§ C, Cs Cé C7 LIBETOBOM IJIOCKOCTH

XIXIX[X[1]1]a]1]

MackupoBanue

| | | | | | | | | TTuKce bl HA BKpAHE

Puc. 23. OToOpaxeHune Bupgeobydepa Ha 3KpaH
B eCTeCTBEeHHbIX pexumax EGA

MyJbl MO3BONSAIOT ONPeaennTb CMelleHne BaiTa OT Havyana CTpaHuLbl BU-
noeonamsaTi n HoMmep 6uTta B HEM, YNPaBNSIOLLErO NUKCEIOM C KOOpAMHaTa-
MU (X, Y):

- cMelleHune banta = 80*y + div (x/8);

« Homep 6uta = 7 — mod (x/8).

B maHHoO dopmyne div(x/8) o6o3Ha4YaeT HenosiIHoe 4YacTHoe, TO eCTb
pe3ynbTat geneHusa x Ha 8 ¢ oTtbpolleHHo apobHon YacTbio. Mod (x/8)
o603HavaeT Lenbli OCTaTOK Npu AeneHun x Ha 8.

256-uBeTHbIVi pexum Bupeoagantepa VGA (13h). Pexum 13h
apanTepa VGA no3BonsieT OOHOBPEMEHHO BbIBECTM Ha 3KpaH 256 LIBETOB C
pa3pelwleHmemMm 320*200 nukcenoB. OgHako Tenepb BUOeONaMsTb He pas-
OuBaeTCcs Ha c/iou, a Kaxabln 6anT B BUOeobydepe cooTBETCTBYET OHOMY
NMUKCeny Ha akpaHe. 8-6MTOBOE 3HayeHue BbIOMpaeT OAVH U3 PErncTpoB
Tabnuupl usetos LIATM.
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Takum 06pa3om, B 3TOM pexume Ha 9KpaHe OAHOBPEMEHHO MOryT
ObITb BbiBeAEHbl 256 LBETOB U3 00Leln nanuTpbl 256 KoanT.

Cnepnyiowas dopmyna no3BonsieT onpeaenntb cMelleHe baiita, yn-
PaBSAIOLLEro NMUKCENIOM C KoopamHaTaMu (X,y) OT Havyana BUAEONaMsaTu:

CwmeuleHne 6arta = 320y + x.

CTpykTypa Bugeonamat agantepa SVGA B pexmnmax BbICOKOro paspe-
LWEHUs 1 UBETHOCTU, a TakkKe NpUHUMN GOpPMUPOBAHUS LIBETA NKUKCENa Ha
3KpaHe B 3TUX pexurmax Oblin pacCMOTPEHbI paHee B pasaene 2.4.
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3AOAHUA 019 CAMOCTOSATEJIbHOMN PABOThI

1. CocTtaBbTe /IOrM4eckyro cxemy 6asbl 3HaHWI 0 TeME IOHUTHI.
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2. dononHnte nepe4yeHb 061acTeii MNpUMeHEeHWs: KOMIMbIOTePHO rpa-
pukn.

+ TpeHaxepesbl.

« [narHoctuka B MeOMUVHE U TeNeMeanumHa.

° YHpaBneHme TEeXHOJIOrM4eCcknmMmm rnpoueccamun.
« My6nukaums raseT, XXypHasnoB, KHUT.

* NickyccTBO 1 peknama.

« Pa3paboTka rpaduyeckoro nHtepdemnca

3. BanosHuTte Tabauvubl.

Ha3Ha4yeHune 6710k0B BupeoananTepos

Ha3saHue 6noka Bugeoaganrtepa HasHauyeHue

MNHTepdenc ¢ CUCTEMHOM LLMHOM

BupeonamaTtb

KoHTponnep aTtpnbyTos

KoHTponnep anekTpoHHO-y4eBOM
Tpybkn (3J1T)

Lind po-aHanorosbli
npeobpas3osatens (LIAIM)

MocnepnoBaTenbHbIA KOHTPOANEP
(cekBeHcep)

Hauny4iwune xapakTepuUcTUKU pexXumMoB paboTbl BUAeoa[anTteposB

PaspelweHue, PaspeweHue,
HaseaHune | Kon-Bo uBeTtoB
nukcen CUMBOJ

MDA
CGA
EGA
VGA
SVGA
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4. Mepe4ncante OCHOBHbIE XapPakTePUCTUKN TEKCTOBOIO PexvmMa.

5. lNepe4uncnnte OCHOBHbIE XapakTePUCTUKN rPapUYEeCcKoro pexmma.

6. BoccTtaHoBuTE rponyLLEeHHbIE 3J1IEMEHTbI B TEKCTE.

Kaxgpin uset B mogenn IRGB npepcrtaesnsetcs B Buae 4 CcoCTaBfsio-
LUUX: KOMIMOHEHTA MHTEHCUBHOCTU , kpacHasa (R), seneHas n cu-
HAS (B) KOMMOHeHTbl. Ha kaXayldo KOMMOHEHTY OTBOAUTCH MO onTy.
Taknm o6pasom, B IRGB moaenn kaxabiii LUBET kogupyeTtcsa 4 outamu. Ctap-
Wnin 6ut — uT , 2 6UT — KpacHbIn uBeT, 1 6UT , 0 6ur .
CnepoBaTtenbHO, 4MCcno KOOMPYET XENTbIN LUBET, Tak Kak B ABONYHOM
npeactasneHun OEh = . Takum 06pa3oM MOXHO MOJy4YnUTb A0
Pa3NnYHbIX LIBETOB.

7. Onpenenute aapec bavita B BugeonamsiTy, OTBeYaloLmi 3a LBeT
nukcena, BbIBEAEHHOr0 Ha 3KpaH B no3uumto ¢ koopanHatamu (10; 4) B pe-
xuvme 13h.

8. Jonuwmte HegocTawowmi HegoctTaTtok ¢yHkumii BIOS.

+ Hepoctatok dyHkuuin M3Y BIOS cocTtomnT B TOM, Y4TO GONBLLUMHCTBO
nx HeeHTepabenbHO. TO €CTb, NOKa He 3aBEPLUMTCS BbISOB OAHOW
dyHkumn BIOS, Henb3s Bbi3BaThb Apyryto dyHkumio BIOS. Beneacteune
3TOr0 Bbl HE MOXETe MOMb30BaTbCsd MHOrMMK dyHkumsamu BIOS B
PE3VAEHTHbIX NPOrpamMmax.

+ Hepoctatok dyHkuuin BIOS Buaeoanantepa COCTOUT B TOM, HYTO OHU
npegHa3HavyeHbl TONbKO AN paboThl B peasbHOM pexmMe npoLec-
copa.
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TPEHWUHI YMEHUNA
1. MpumMep BbINOSIHEHUS YNIPAXXHEHUS TPEeHUHra Ha ymeHue Ne 1
3apaHue
C nomoubto pyHkUmm BIOS npokpyTnTe OKHO Ha 8 CTPOK BBEpPX, 3anoJi-

HMB 0ONacTb NPOKPYTKM CUHUM LBeTOM. OKHO 3afaeTcs KOOpAMHATON ne-
Boro BepxHero yrna (10;10) n koopauHaToi npaBoro HuxxHero yrna (70; 20).

PeweHue
Ne A KonkperHoe cooTBercTBue faHHoON
JATOPUTM
/i CUTYAIMU NPEAJI0KEHHOMY aJITOPUTMY

1 | Ompeaenuts ¢ TOMOUIBIO OyHKIUS MPOKPYTKH SKpaHa UMEeT HO-
MpHIOKeHUs 1 HoMep mep 06h.
¢bynkuumn BIOS, xoTopas
IIPOKPYYHMBAET OKHO BBEPX
Ha HECKOJIBKO CTPOK.

2 | Onpenenurb, Kakue 3Haue- | Peructp AH nomken conepxarb HOMep
HUS T0JI>)KHBI COACPXKATh ¢ynkuun — 06h, peructp AL 8 — (uncno
peTUCTpHI mpoLeccopa npu | cTpok npokpyTkn); BH — 10h (1 — xox
BBI30BE JIAaHHOW () yHKITHH. cuHero 11Beta B moaesi IRGB; BMecTo

HYJISl MOXKET OBITh JII000€ 3HAaYEHUE);
CH=10; CL=10; DH = 20; DL = 70.

3 | Opranmu3oBaTh BEI30B CM. TUCTUHT TIPOTPaMMBbI
¢dbysaxum BIOS nipepriBa-
Hust int 10h.

JINCTUHI NporpamMmei:
Program train_1;

Uses DOS;
VAR
regs:Registers; {onucaHue Tuna copepxutca B DOS}
begin
with regs do
begin
AH:=$06; {HOomMep ¢dyHKuUMN BIOS}
AL:=$8;
BH:=$1;
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CH:=10; {Y —koopauHaTa BEpPXHEro /IeBOro yrjia okHa}
CL:=10; {X —xoopauHaTa BEpXHero fIeBOro yrna okHa }
DH:=20; {Y —koopauHaTa HUXHEro npaBoro yrfia okHa }
DL:=70; { X —koopAauHaTa HUXHEero npaBoro yrna okHa }

end;

intr($10,regs); {BbI30B PyHKUMN BIOS}

readin;

end.

PewunTte camocTtoaTesIbHO cnepyouune 3agaHvd.
3anaHue 1.1

C nomouupto dyHkummn BIOS npokpyTrTe OKHO Ha 12 CTPOK BHM3, 3anof-
HMB 06M1aCTb NPOKPYTKM XeNTbIM LIBETOM. OKHO 3a4aeTCs KOOPAWUHATON ne-
BOro BepxHero yrna (4; 4) n koopauHaToi npaBoro HuxHero yrna (76; 20).

3anaxne 1.2

C nomoupto dyHkumm BIOS npokpyTuTe OKHO Ha 6 CTPOK BBEPX, 3aMofi-
HMB 06M1acTb NPOKPYTKM dunoneToBbiM LBeToM. OKHO 3afaeTcs KoopanHa-
TOV neBoro BepxHero yrna (8; 8) n koopauHaToi NpaBoro HuxHero yrna (71;
15).
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3anaHue 1.3

C nomouwbto pyHkumn BIOS npokpyTnte okHO Ha 25 CTpoK BBEpX, 3a-
nonHMB 06s1aCcTb MPOKPYTKM KpacHbIM LiBeToM. OKHO 3aaaeTcst KoopauHa-
Tol nesoro BepxHero yrna (30; 0) v KoopAVHATOM MPaBOro HWUXHEro yrna
(49; 24).
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2. MNpumep BbINOJIHEHUS YNIPaXHEHNS TPEeHUHra Ha ymeHue Ne 2

3apaHue

BbiBeanTte ctpoky ‘Hello, world’ Ha akpaH, Ha4ynMHas ¢ KkoopauHaTthl X =
39, y = 6. LiBeT cMMBONIOB — KpaCHbIN, GOH — CUHUA.

PeweHue

Anroputm

KoHkperHoe COOTBETCTBUE TaHHOM
CUTYAIMHU ITPEAJIOKECHHOMY AJITOPUTMY

1 | Onpenenuts cMenieHne OalTa
BUJICONAMSATH OTHOCUTEIBHO
HYJIEBOU JUCILICHHON CTpaHU-
LbI, KOTOPBIN KOJUPYET Iep-
BBI CHMBOJI CTPOKH.

CMELLEHHE: = (y X 80 + X)X 2 =
1038

2 | OOpazoBath (HU3UUECKUIT -
pec B Busie CETMEHT :
CMEIIEHHUE, rie B kauecTBe
CEI'MEHTA B3sth anpec
CErMEHTa BHJICOMTAMSTH B TEK-
CTOBOM BHJICOPEKHUME, a B Ka-
gectBe CMEIIEHM S — 3Ha-
YeHHE CMeEIeHUs OaiTa

CEI'MEHT : CMEIIEHMUE : =
B 800 : 1038

3 | Onpenenuts 3HaUeHUE OaliTa
aTpuOyTOB JUISl KAXKJIOTO CUM-
BOJIa CTPOKH.

KpacHusiii niBeT umeer xoj 4h, cunuit
nseT umeer kox lh. Torma Oaiir ar-
puOYTOB I KaXKI0TO CUMBOJIa Oy-
et uMeTh B 14h.

4 | Oprann3oBaTh ITUKJI 3aIHCH
CTPOKH B TEKCTOBBIN BUJICO-

CMEIIEHMUE.

Oydep no angpecy CETMEHT :

CM. TUCTHHT TTPOTPaAMMBL.

JIMCTUHI NporpamMmsi:
program train2;uses CRT;

const
st: string = (‘Hello, world’);
at: byte = ($14);

var
X, Y, i: byte;

{6anT atpnbyToB}
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P: " byte;

Begin
Clrscr;
x: = 39; {Homep cTonbuAa}
y: = 6; {HOmMep cTpokun}

P: = Ptr ($ B800,(y x 80 + x) x 2);{dunsmyeckuniti agpec smuaeona-
MATU, Kyaa OyaeT 3anncbiBaTbCs KOA, NepBOro CMMBOSA}
fori: =110 12 do {nepecnatb 12 cumBONOB}
begin
P": = ord (st [i]); {nepecnatb Koa cumBona}
inc (P); {nepenTtun K cneaywoLwiemy danTy BuaeonamMmaTm}
P *: = at; {nepecnaTb 3Ha4yeHue aTpndyTa}
inc (P) {nepentn K cnenywoemy 6anTy BUOeONaMsaTA }
end;
readin;
end.

PewunTte camocToaTesIbHO cnepywouuve 3agaHuvsa.
3anaxme 2.1

BbiBeauTe cTpoky ‘Hello, world’ Ha akpaH, Ha4nHas ¢ koopanHaTtel X = 20,
y = 12. LIBET CMMBOJIOB — APKO-3€/EHbIN, GOH — KPACHbINA.
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3ananne 2.2

BbiBeanTte cTpoky ‘TekcToBas cTpoka' Ha 3KpaH, Ha4yMHasi C KoopauHa-
Tbl X = 25, y = 10. LiBeT CMMBONOB — SpKO-3€/eHbI, GOH —KENTbIN.

3anaHne 2.3

BbiBeanTe cTpoky ‘TekcToBasi CTpoKa’ Ha 9KpaH, Ha4yMHas C KOOpANHA-
Tl X = 10, y = 22. LIBeT CMMBOJIOB — XeNThIl, GOH — OEnbIi.
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3. Mpumep BbINOAHEHUS yNPaXHEHUs TPEHUHra Ha ymeHue Ne 3

3apaHue

Paccuutainte MMHUManbHbI 06beM Buaeonamaty agantepa VGA, noa-
nepxmsatolero padboty B rpaduryeckom pexmnme 13h (paspewweHme 320*200,
256 uBETOB).

PeweHue

/11

Anropurm

KoHkperHoe COOTBETCTBUE TaHHOU
CHUTYAIIMU IPEII0KEHHOMY aJICOPUTMY

Onpenenurp, Kakoit 00beM
BHIICONIaMATH (B OMTaX) KO-
JPYET OJIMH MUAKCEN U30-
OpaKeHHS.

Ypicino 256 mpeCcTaBseM B BHAE 2°.
Otcroga ciemyer, 9To YUciIo OUTOB,
Konupyromux B Bugeonamstu [TK
OJIH TUKCEJI, PaBHO 8.

IlepeBectn nosry4eHHOE 3Ha-
YyeHHe B OalThI.

8 our = 1 Gair

TlepeMHOXXUTB YUCIIO TTHUKCE-
JIOB, BEIBOJIUMBIX Ha DKPaH,
Ha 00bEM BUIECOIIAMSITH B
OaifTax, MPUXOIAIIHIACS Ha
OJIMH ITUKCEI.

1x 320x% 200 = 6400@aiit

Paznenute nony4deHHoe npo-
n3Benenue Ha 1024 6aiiT u
3areM 3Ty BEJIMYUHY HaJl0
YBEIMYUTH JI0 3HAYECHUS,
KPaTHOTO CTEIICHH 2.

64000 : 1024 = 62,K0aiir.
MuHMMaNbHOE 3HAaYEHUE, KPATHOE

crerenu 2 u oonblre 62,5 Kb6aiit, ecTh
64 Koaiit. Takum oopaszom, 64 Koaiit

— MUHUMAJIBHBIH 00BbeM BHICOIIAMSATH.

PewunTte camocToaTesibHO

cnepylowme sapaHus.

3anaHne 3.1

Paccuntainte MnHuManbHbii 00bem BuaeonamMmat agantepa VGA, noa-
aepxmnsatoLlero rpadpuyeckuii pexmum padotsl 110h no knaccndmrkaumm VESA
(32768 upetoB, paspeweHne 640*480 nukcenos).
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3ananne 3.2

PaccunTaiite MuHMUManbHbIi 00beM BuaeonamaTn agantepa SVGA,
nooaepXxuvBeatoLwero rpadpudeckmnin pexxum padotbl 118h no knaccudukaumn
VESA (16777216 uBeToB, pa3pelwieHne 1024*768 nukcenos). Onpepnenute,
KakMM MUHMUMasbHbIM 00bEMOM BuaeonamMaTy obnagaeT 3ToT Buaeoadan-

Tep.

3anaHue 3.3

PaccuuTtanite MmHumanbHbln 06bemM BuaeonamaTn agantepa VGA,
noagepxmBatouLero rpapuydeckmii pexmnm pabotel 10h (padpeweHune
640*350, 16 uBeTOB).
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AN MATEPUAJIOB

NPUJTOXXEHME 1
CnpaBo4Hblie paHHbie nNo ¢yHkuuam BIOS

INT 10h, ¢pyHkuua 0O0h. YcTtaHOBKa BUAEOpexuma.
YcTaHaBnMBaeT Tekywuii BUOEOPEXNM.
Mpwn BbI3OBE: AH = 00h;
AL — HOmep Buaeopexuma:
03h - TekcToBbIN, 80*25, 16 UBETOB;
10h — rpaduyecknii, 640350, 16 uBetoB (EGA);
04h - rpacduyecknii, 320*200, 4 ugeta (CGA);
12h — rpadunuecknin, 640*480, 16 uetos (VGA);
13h - rpadunueckumin, 320*200, 256 uysetos (VGA).

INT 10h, ¢pyHkuma 01h. UsmeHeHue GopMbl Kypcopa.

lMo3BonsgeT M3MeHUTb BepTUKabHbIE pasMepbl Kypcopa nyTem 3ana-
HUS1 BEPXHEN N HUXHEN FpaHuLbl Kypcopa. opu3oHTalbHble pa3Mepbl Kyp-
copa Bceraa 0aMHaKkoBbl U paBHbI LUMPUHE 04HOro cumeorna. Kypcop o1ob-
paxaeTcs TOMIbKO B TEKCTOBLIX pexmnmax pabdoTsl BMaeoagantepa.

Mpw BbI3oBe: AH = 01h;

CH — BepxHas rpaHb Kypcopa;

CL — HuXHSAS rpaHb Kypcopa.

Ecnn peructp CH cogepxut 3HadyeHne 20h, kypcop He oTobpaxaeTcs.

Mpun BbIOOpPE pexmma paboTsbl Buaeoagantepa BIOS yctaHaBnuBaeTt
cnenylowpe 3Ha4eHnsa Ons BEPXHEN U HUXKHEN rpaHul, Kypcopa:

* 0N MOHOXPOMHOIO M YY4YLIEHHOro LUBETHOro MOHMUTOPA BEPXHSAS

rpaHmua = 11h, a HuxHaa = 12h;
« ONS LBETHOrO MOHUTOPA BEPXHAS rpaHmua = 6h, a HXXHaa = 7h.

INT 10h, ¢dyHkuna 02h. YcTtaHOBKa nMo3uvuum Kypcopa.

3afaeT nonoxeHne Kypcopa Ha 3KpaHe B TEKCTOBbIX KOOpAVHATAX Ha
yKa3aHHOW cTpaHuue ( B TOM 4mcie HeakTuBHOM). Kypcop MOXHO ycTaHO-
BUTb KaK B TEKCTOBOM, TaK U rpadunyeckom pexmme, ogHako B rpadpuyec-
KOM pexume Kypcop He BUAEH.

KoopauHatbl Kypcopa OnpeaensitoT He TOSIbKO ero MeCTO Ha 3KpaHe, rae
OH OTOBPaXAETCS, HO TaKKe N MO3NLMIO, HAYMHAS C KOTOPO COOTBETCTBYIOLLIME
dyHKumn BIOS 6yayT BbIBOAWTL HA 9KpaH CTPOKU UM OTAESbHbIE CUMBOJIbI.

Mpu BbI3oBe: AH = 02h;

BH - cTtpanuug;
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DH - cTtpoka;
DL - cTtonbeu;

INT 10h, pyHkuma 03h. OnpepeneHne No3nLUM U pasmepa Kypcopa.
Bo3BpalyaeT nosioxXeHne Kypcopa Ha aKpaHe s 3aJaHHOM CTpaHuLbl
(B TOM yncne HeakTUBHOM). Icnonb3yeTcs TOMbKO B TEKCTOBbLIX PEXMMAX.

Mpu BbI3oBe: AH = 03h;

BH - ctpaHuua.
Mpwn BO3BpaTeE:

CH - BepxHAs rpaHb Kypcopa;

CL — HUXHSIS rpaHb Kypcopa;

DH - cTtpoka;

DL - cTtonbeu.

INT 10h, ¢dyHkuna 05h. YctaHOoBKa BuUAEOCTpPaHULbI.
YcTaHaBnmMBaeT akTUBHYIO CTPaHMLYy (Kak TEKCTOBYIO, Tak 1 rpadpuye-
CKYI0).
Mpu BbI3oBe: AH = 05h;
AL - cTpanuug;

INT 10h, ¢dyHkuma 06h. MpokpyTka OKHa BBEpX.
MpokpyynBaeT COOepXMMOe OKHa BBEPX Ha 3afaHHOE YUCIO CTPOK.
OKHO 3apaeTcs KoopaAuHaTaMn BEPXHErO JIEBOIO U HUXHEro npaBoro yr-
noB. MNpn NpoKpy4YnBaHUN OKHA CHU3Y MOSIBASIOTCS HOBbIE MYCTble CTPOKMU
(cTpokmn, 3anofiHeHHble nNpobenamMu ¢ 3agaHHbIMK aTpubytamu). BepxHue
CTPOKKN mcyesatoT. PyHKumio yaobHO nMcnonb3oBaTb Aast ObICTPOM OYNCTKU
BCEro akpaHa unu nobor npsamMmoyrosbHon obnactu. Obnactb aKpaHa BHe
OKHa He nameHsieTcs. @yHKUMS No3BonsieT paboTaTb TONbKO C akTUBHOM CTpa-
HMULEN BMOEOMaAMSTN.
Mpu BbI3OBE: AH = 06h;
AL — yncno cTpok npokpyTku; ecnn AL = 0, To OKHO nNpo-
KPY4YMBaETCS LENNKOM;
BH — aTtpubyT Ansg cMMBOOB, BO3HMKAIOLLMX CHU3Y OKHA;
CH - HOMep CTpOKM BEPXHErO NEBOrO yria aKpaHa;
CL - Homep cTonbLua BEepxHEro fIeBOro yrna aKkpaHa;
DH — HOMep CTPOKM HUXHErO MPaBOro yrna aKpaHa;
DL - Homep cTonbua HUXHEro npaBoro yrna akpaxa.

INT 10h, dyHkuma 07h. MpokpyTka OKHAa BHUS.
Mpokpy4mBaeT coaepXMMoe OKHa BHM3 Ha 3a4aHHOE YNCIo CTPOK. Mpu
NPOKPYHYMBAHUN OKHA CBEPXY MOSIBASIIOTCS HOBbIE MYyCTble€ CTPOKWU (CTPOKM,
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3anosiHeHHble NpobenaMmn C 3adaHHbIMU aTpubyTamum), a HUXHUE CTPOKMU
ncuyeszatoT. ObBnacTb 9KkpaHa BHeE OkHa He M3MeHsieTcs. DyHkums paboTaeT
aHanornyHo epyHkumm 06h (3a UCKNoYeHMEM HanpaBieHUst MPOKPYTKN).
Mpu BbI3oBe: AH = 07h;
AL — 4yncno cTpok npokpyTtku; ecnmn AL = 0, TO OKHO Npo-
KPY4YMBaETCS LENNKOM;

BH — aTtpnbyT a5 cCMMBOIOB, BO3HMKAOLLMX BBEPXY OKHA;

CH — HOoMep CTpOoKM BEPXHErO NEBOrO Yyria 9KpaHa;

CL - Homep cTonbua BEepXHero NeBoro yrfia aKkpaHa;

DH — HOmMep CTPOKM HUXKHEro MPaBOro yria akpaHa;

DL - Homep cTonbua HUXHEro npaBoro yrina akKpaHa.

INT 10h, ¢dyHkuna 08h. YteHne cumBona n aTtpubyra B No3muum
Kypcopa.
daHHasa pyHkums no3songaeT npodntatb ASCII-koa cumBona 1 ero atpu-
OyT B NO3nLMK KypCcopa Ha 3aaHHON CTPaHULE (He TONbKO akTUBHON).
Mpwu BbI3oBe: AH = 08h;
BH - cTtpanuua.
Mpwn BO3BpaTe:
AH - aTpnoyT.

INT 10h, dyHkumua 09h. 3anucb cumBona v atpudyTta B NO3ULUIO
Kypcopa.
3anucbiBaeTcs CUMBOJ UM HECKONbKO OAMHAKOBbLIX CUMBOJIOB, Ha4u-
Has C TeKyLLero MnoJsIoKeHUs Kypcopa. 3anucb MOXET NMPOUCXOAUTb Kak B
aKTUBHYIO, Tak U B HEQKTUBHYIO CTpaHuLy BuaeonamMmsaTu. Nocne BbiNOSIHEHUS
3anncKu NonoXeHne Kypcopa He MeHsieTcs. locne BBoga CMMBOMA Kypcop
cnenyet CMecTUTb K cneaytowen nosnumm dyHkumen 02h. KoadppuumeHt
NOBTOPEHNS NMO3BOJISIET BbIBOOUTbL CTPOKN OAMHAKOBbLIX CUMBOJIOB (HO Kyp-
COp He cMeLlaeTcs). Ynpasnsiowme CMMBOJbI, Takue Kak BO3BpaT KapeTku n
nepeBof, CTPOKM, HEe AENCTBYIOT M 3aNNCbIBAIOTCS B BUOEOMNAMATb Kak 00bly-
Hble cMMBONbI. JJaHHas GpyHKUMS paboTaeT Kak B TEKCTOBbIX, Tak U B rpadu-
YEeCKMX pexmmax. B TEKCTOBOM pexmme CUMBOJ BbIBOOMUTCS C YKa3aHHbIM
aTpubyToMm, T.e. 3afaHHOro LBeTa Ha 3agaHHOM doHe. B rpadumyeckom pe-
Xnume coaepxumnmoe BL BamMgeT TONbKO Ha UBET CMMBOMA, HO HE ¢dOoHa nog,
HuM. OpgHako rpaduyeckoe n3obpaxeHne Nop 3HaKOMECTOM 3aTUpPaeTCs.
Mpwu BbI3oBe: AH = 09h;
AL — cumBoOn;
BH - cTtpanuug;
BL — aTpunbyT (TEKCTOBLIN pexum) nnu upet (rpaduyec-
KNI PEXNM);
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CX — KO3pPULIMEHT NOBTOPEHMS.

INT 10h, dpyHkuma OAh. Sanucb cuMmBONa B NO3ULMIO Kypcopa.
3anucbiBaetca cumBosn ASCII nnn HECKONbKO OAWMHAKOBbLIX CMMBOJIOB,
HaYyMHasg C TEKYLLEro NoJIOXeHNs Kypcopa. 3anncb MOXET NPOMCXOOUTb Kak
B aKTUBHYIO, TakK 1 B HEAKTUBHYIO CTpaHuLy BUaeonamat. ATpnoyTbl CUMBO-
Nna He 3a[alTCcsd, a UCMNOMb3YIOTCA UX CTapble 3HAYEHUS U3 NPeablayLnX
onepauun 3anmcu. Bece koapl B AL paccmaTpmnBaloTCs Kak 3HaKu 1 He yrnpas-
NS0T NoNoXeHneM Kypcopa. lNMocne BbiBOAa CMMBONA Kypcop cleayeTt cMe-
CTUTb K cneayouwen no3mumn eyHkumen 02h. KoadppuumeHT noBTOpEHUs
NMO3BOJISET BbIBOOUTb CTPOKM OAMHAKOBbLIX CMMBOJIOB (HO KypCOp HEe CMe-
uaeTcs).
Mpwu BbI3oBe: AH = 0Ah;
AL - cumBon;
BH - cTtpaHuua;
CX — KO3pPULIMEHT NOBTOPEHMS.

INT 10h, ¢dyHkuua OCh. Sanucb nukcena.
3anuceiBaeT B BUOeobydep TOUKy 3aaHHOro LBeTa B 3afaHHON rpa-
duyeckon nosnummn. 3anncb MOXeT NPOUCXOAUTb Kak B akTUBHYIO, Tak U B
HEeaKkTMBHYIO CTpaHuLy BUAEONAMSTU.
Mpwu BbI3oBe: AH = 0Ch;
AL — HOMep uBeTa;
BH - cTtpaHuua;
CX — koopanHaTa X nukcena;
DX — koopauHaTta y nukcena.

INT 10h, ¢pyHkuma ODh. YTeHue nukcena.
®yHKUMSA NO3BONSIET ONPEnENUTbL LUBeT NtoOOro nukcena no ero Koop-
OuHaTam.
Mpwu BbI3oBe: AH = 0Dh;
BH - cTtpaHuuga;
CX — koopanHaTa X nukcena;
DX — koopauHaTta y nukcena.
Mpwn BO3BpaTeE:
AL — HOMep uBeTa nukcena.

INT 10h, dyHkuna OEh. 3anucb nukcena B pexume Tenertainna.
3anucbiBaeT cumon ASCII B TeKyLLylO NO3ULIMIO Kypcopa Ha akTUBHOW
CTpaHuLe 1 cMeLllaeT Kypcop K cnenywouwen nosnummn. Kogbl ASCIIl: 07h -
3BOHOK, 08h — war Ha3ag, ODh — Bo3Bpat kapetkn, 0Ah — nepeBon CTPOKMU,
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paccMaTpuBatoTCA Kak ynpaBAsiolMe U BbIMOSHAIOT COOTBETCTBYIOLLME UM
nericteus. OcTanbHble ynpaBnsiowme Koabl pacCMaTpMBaOTC Kak 3HaKM U
BbIBOAATCS Ha 3kpaH. [JencTtByeT aBTOMATUYECKMIA MepeBoAd Kypcopa Ha
C/leayoLLy0 CTPOKY M CKPOJUIMHIE (MPOKpPYTKa) aKpaHa. B TEKCTOBLIX pexum-
Max CUMBOJIbI OTOBOpaxarTcs ¢ aTpnbyTamm, MCMNob30BaHHbIMKU paHee. B
rpaduryeckmx pexmmax UBeT oToOpakaeMbix NMUKCENIOB 3a0aeTcs pPerncr-
pom BL.
Mpwu BbI3oBe: AH = OEh;
AL — ASCII-kop, 3anmMcbiBAEMOro CMMBOIA;
BL — yBeT nukcena (B rpaduyecknx pexumax).

INT 10h, dyHkuma OFh. MonyyeHue Bugeopexuma.
DyHKUMA NO3BONSET ONPEAENUTb TEKYLLMA BUAEOPEXUM BULEOKOHT-
ponnepa.
Mpwu BbI3oBe: AH = OFh.
Mpwn BO3BpaTe:
AH — 4ncno cnmBONOB B CTPOKE;
AL — Bnageopexmm;
BH - aktnBHag sBnageocTpaHuua.

INT 10h, dpyHkuma 10h. NoadpyHkuua 00h. YcTtaHOBKa peructpa
nanauTpbl.
DyHKUMS BbINOMHSAET 3aMMCb B PErMCTP NaIMTPbl KOHTPOIepa aTpudy-
TOB.
Mpwu BbI3oBe: AX = 1000h;
BH - 3HauyeHune uBeTa B koge rgbRGB;
BL — Homep perucTtpa nanutpbl anga 3anucu (0..15).

INT 10h, ¢dyHkuma 10h. NoadyHkuma O01h. YcTtaHoBKa uBeTa
paMKu 3KpaHa.
DyHKUMSA BBINONHAET 3aNnCb B PErMCTP UBeTa pamMkm KOHTposiepa ar-
pnbyTOB.
Mpwu BbI3oBe: AX = 1000h;
BH - 3HauyeHune uBeTa B koge rgbRGB.

INT 10h, pyHkuma 10h. NoadyHkuma 02h. YcTaHOBKa permcTpos
nanuTpbl U yCTaHOBKA LIBeTa paMKu 3KpaHa.

dDyHkuma obecrneyrBaeT ObICTPOE 3anoSIHEHUE HOBbIMU 3HAYEHUSMMN
BCEX PErMCTPOB NaNNTPbl U perncTpa LuBeTa paMmku. HoBble 3HaYeHus peru-
CTPOB OOJIXHbI OblTb 3anmMcaHbl nepes BbI30BOM dyHKUMM B Tabnuue pas-
Mepom 17 6ainT, pacrnonoXeHHOW B onepaTuBHON NaMaTn KoMnbloTepa. bai-
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Tol O — 15 aTON TAbNMUBLI cCOaep>XaT HOBbIE 3HAYEHUS ANs PerucTPoB NanuT-
pbl, a 6anT 16 — HOBOE 3Ha4YeHWe ON9 perncTpa upeTta pamku. 3HaYeHue
LBETOB npeacTtaenseTcs B koge rgbRGB.
Mpwu BbI3OBE: AX = 1002h;
ES : DX — agpec 17-6anToBON NannTpbl.

INT 10h, ¢dyHkuma 10h. NoadyHkuma 03h. MepeknioyeHne 6uTa
«MepuaHue/apKoCTb».
dyHKUMSA onpenenseT HasHavyeHne ctapllero 6uta (7) atpmubyTta cum-
BOJ1A: MepLAHMe CMMBOJIA WX MOBbILLEHHAs APKOCTb (OoHa.
Mpwu BbI3OBE: AX = 1003h;
BL — Ha3Ha4yeHue cTapliero buta atpubyra:
0 — noBblWEHHAsA APKOCTb POHa;
1 — mMepuaHne cmmMmBona.

INT 10h, ¢pyHkuma 10h. NMoadyHkuua 07h. YTeHue LBETOBOro
perucTpa.
dyHKUMSA NO3BONSIET NPOYUTATb COAEPXMMOE NOOOro pernctpa nannT-
pbl.
Mpwu BbI3oBe: AX = 1007h;
BL — Homep peructpa nanutpsbl (0-15).
Mpwn BO3BpaTeE:
BH - 3HauyeHue uBeTa B koge rgbRGB.

INT 10h, dyHkuua 10h. MNopadyHkuua 09h. YTeHue uBeTOBOW
nanuTpbl U LBeTa Kpas 3KpaHa.

®yHKUMSA Npon3BoanNT 3annchb 18-6UTOBOI BENNYMNHBI B OANH 13 256 pe-
rMCTPOB TabnuLbl LIBETOB.

DyHKUMSA NO3BOMSIET NMPOYMUTATb 3HAYEHUSI BCEX PErMCTPOB NanuUTPbl U
pernctpa upeta paMku. 1na 4TeHUs permncTpoB Haao 3ape3epBrMpoBaTh yva-
cTok namaTu (17 6anT). Nocne BbizoBa pyHKUMM BGanTel 0 — 15 6yayT coaep-
XaTb 3HAa4YEHMS1 COOTBETCTBYIOLLUUX PEMMCTPOB NannTpbl, a 6ainT 16 — 3Have-
HMe perncTpa uBeTa pamKu.

Mpu BbIZOBE: AX = 1009h;

ES : DX — 17-6aiToBblii Oydep ans coaepXxXnmoro LUseTo-
BbIX PErMCTPOB.

INT 10h, pyHkuma 10h. NoadpyHkuua 10h. YcTtaHoBKa peructpa
Tabnuubl usetoB (pernctpos LIAIM).

®yHKUMS BbINOMHAET 3annck 18-6MTOBOI BENMYMHBLI B OANH 13 256 pe-
rMCTPoB Tabnuubl LIBETOB.
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Mpu BbI3oBe: AX = 1010h;
BX — Homep perucTtpa Tabnuubl upetoB (0 — 255);
DH — MHTEHCMBHOCTb KpacHOoro upeTta (6 ouT);
CH — MHTEHCMBHOCTb 3e/1IeHOoro uBeTa (6 ouT);
CL - NHTEHCMBHOCTb CUHEro ugeta (6 ouT).

INT 10h, pyHkumua 10h. MNoadyHkumua 12h. YcTaHOBKa HECKOJIbKUX
peructpoB Tabnuubl uBeToB (peructpos LIAIM).
DyHKUMA Npon3BoauT 3anmcb 18-6MTOBOMN BENNYUHBI B HECKOJIbKO
nocneaoBaTesibHO PACMOSIOXEHHbIX PErMCTPOB Tabnmupbl LBETOB.
Mpu BbI3OBe: AX = 1012h;
BX — Homep nepsoro peructpa tabnumupl LpeTos (0 — 255);
CX — yucno yctaHaBnMBaeMbiX pernctpoB (1 — 256);
ES : DX - agpec Tabnuupl LIBETOB.

INT 10h, ¢dyHkumna 10h. NMoadyHkuma 15h. YTteHme perucrtpa
Tabnuubl usetos (LLAM).
DyHKUMSA BLINOMHAET YTEHME OOHOro U3 PEerncTpoB Tabnmupl LIBETOB:
Mpu BbI3oBe: AX = 1015h;
BX — Homep yntaemoro perunctpa (0 — 255).
Mpwn BO3BpaTe:
DH — MHTEHCMBHOCTb KpacHOoro useTta (6 ouT);
CH — MHTEHCUBHOCTb 3€e/1IeHOoro uBeTa (6 ouT);
CL - NHTEHCMBHOCTb CUHEro ugeta (6 ouT).

INT 10h, byHkuma 11h. NoadpyHkuma 03h. 3arpyska Tadbnuy
3HakKoreHepartopa.

C nomoLpblo 3ToN GYHKUMM NporpamMma MOXET YCTaHOBUTb akTUBHbIE
Tabnuubl 3HakoreHeparopa. HanomHum, 4To Buaeoagantep EGA nmeet 4 Tab-
NNUbl, OAHA WU OBE N3 KOTOPbIX MOTYT ObITb akTUBHbIMUK, @ VGA — 8. Kaxxaas
Tabnuua comepxut 256 cumBonoB. OOHOBPEMEHHO MOryT OTOOpaXaTbCs
512 cumBonoB. Homep mncnonb3yemon Tabnuubl onpenenseTcs TPeTbUM
6utom bBarita aTpubyTa cumBona.

Mpu BbI3oBe: AX = 1103h;

BL — BbiGMpaeT akTMBHblIEe TabnuUbl 3HAKOreHepaTopa;
outbl 1...0 onpenensioT HOMepP UCNoNb3yemMon Tab-
nnubl, koroa 6ut 3 6arita atpubyta paseH 0. BuThl
3...2 onpenensitoT Homep TabnuLbl, NCMOJIb3YEMOW,
korga 6ut 3 Ganta atpmbyta paseH 1. YeTBepThil
ounT (tonbko ona VGA n SVGA) - paclumpenue ansa
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6utoB 0 u 1. Matei 6UT (Tonbko ana VGA u SVGA) —
pacwupeHne gna 6utoB 2 n 3. butbl 6..7 He uc-
NMosb3yOTCS.

INT 10h, dyHkuma 11h. NoadyHkuma 04h. 3arpys3ka cTaH-
AapTHoro Ha6opa cumBosnioB Bugeoapantepa VGA.
dyHKUMS 3arpyxaeTt ctaHgapTHbIN Habop cumBosioB VGA (8x16 nukce-
nos) 13 M3Y BIOS Bo BTOPOI1 LIBETOBOW C/ION BUAOEOMNAMSATU.
Mpu BbI3oBe: AX = 1104h;
BL — Homep 3arpyxaemoin Tabnuubl 3HakoreHepaTtopa.
Ons supeoapantepoB VGA n SVGA goctynHbl Tabnuupl 0..7.

INT 10h, ¢yHkumna 11h. NopdyHkuua 21h. Ucnonb3oBaHue
rpaduyeckoro pexvma gjs oToopaxeHus CUMBOJIOB MOJib30BaTeNd.
Mo3BonsieT nporpammMe oTobpaxkaTb Ha aKpaHe 0HOBPEMEHHO rpadu-
Ky 1 TeKCT. AganTtep nepexoamT B rpaduyeckuin pexmnm, n BEKTOP NpepbiBa-
Hua 43h ycTaHaBnnBaeTCs Tak, YTO MCMOJSb3yeTcs Tabnurua 3HakoreHepaTo-
pa nonb3oBaTerns.
Mpu BbI3OBe: AX = 1121h;
ES : BP - agpec tabnnubl lWpUdTOB NOSb30BaTENS;
CX - konn4yecTBO 6aiT, KOOVPYIOLIMX OANH CUMBOJ B Ta0-
NUE CUMBOJIOB;
BL - konnyecTtBO oTOGpakaeMbix Ha 9KpPaHE CTPOK Tek-

cTa:
1h — 14 cTpok;
2h - 25 cTpok;

3h — 43 cTpokun.

INT 10h, dyHkuna 11h. NMoadyHkuma 22h. YcraHOBKa BeKTopa
43h Ha wpudT N3IY 8*14.
DyHKUMSA NO3BONSIET YCTAHOBUTL Habop cumeonoB 8*14 na MN3Y BIOS
0N 0TOOpaxeHus TekcTa B rpadpuUecknx pexmMax Buageoanantepa.
Mpu BbI3OBE: AX = 1122h;
BL - konnyecTBO OTOOpaxaeMblX CTPOK TeKcTa:
0 — 4yucno cTpok onpegensietcs pernctpom DL;

1 — 14 cTpok;
2 — 25 cTpoK;
3 — 43 cTpoku;

DL — konn4ecTBO CTPOK TEKCTa, OTOOpaXkaeMbix Ha aKpa-
He. Micnonb3yeTcs, ToNbko ecnu peructp BL paBeH Hynio.
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INT 10h, byHkuma 11h. NMoadyHkuma 23h. YcTaHOBKa BeKTOpa
43h Ha wpudTt N3Y 8*8.
dDyHKUMA No3BONSIET yCTaHOBUTL Habop cumeonoB 8*8 m3 M3Y BIOS
Ons oTobpaxeHus TekcTa B rpaduyeckmnx pexmMax Buaeoagantepa.
Mpu BbI3oBe: AX = 1123h;
BL — konn4yecTtBO 0TOOpaXxaeMbiX CTPOK TEKCTa:
0 — yucno cTpok onpenensieTca pernctpom DL;

1 - 14 cTpok;
2 — 25 cTpoK,;
3 — 43 cTpoku.

INT 10h, byHkuma 11h. NMoadyHkuma 24h. YcTtaHOBKa BeKTopa
43h Ha wpudpT N3Y 8*16.
DyHKUMA NO3BONSET YCTAaHOBUTL Habop cumBonoB 8*16 ns MN3Y BIOS
Ons oTobpaxeHus TekcTa B rpaduyeckmnx pexmMax Buaeoagantepa.
Mpu BbI3oBE: AX = 1124h;
BL — konn4yecTtBO OTOOpaXxaemblX CTPOK TEKCTa:
0 — yncno cTpok onpenensieTca pernctpom DL;

1 - 14 cTpok;
2 — 25 cTpoK,;
3 — 43 cTpoku;

DL — konn4yecTBO CTPOK TEKCTa, OToOpakaeMblx Ha akpa-
He. Micnonb3yeTcs, Tonbko ecnu peructp BL paBeH Hynio.

INT 10h, dyHkuma 11h. NoadyHkuna 30h. MonyyeHme mHpoOp-
mMauum 006 ucnosnb3yemMom HabGope CUMBOJIOB.
DyHKUMA No3BONSET NONYYUTb MHPOPMaLMO 006 NCNONb3yeMOM HabO-
p€e CUMBOJIOB: BbICOTY CMMBOJA, YMCJIO TEKCTOBbIX CTPOK HA 3KpaHe u T...
Mpu BbI3oBe: AX = 1130h;
BH — Bua 3anpawmBaemMon MHGopMaLUuvn:
0 — BepHYTb coaepxnmoe BekTopa INT 1Fh;
1 — BepHyTb coaepxnmoe BekTopa INT 43h;
2 — BEPHYTb yKazaTesb Ha Habop cumBosioB 8x14 nukce-
NOB;
3 — BepHyTb ykasaTeflb Ha Habop cuMBOOB 8x8 nukce-
NOB;
4 — BepHYTb ykazaTtenb Ha cumBonbl ¢ ASCll-kogamu ot
127 no 255 (8x8 nukcenos);
5 — BepHYTb ykasaTeslb Ha anbTepHaTUBHbLIM HAbOP CUM-
BOJIOB pasmMepoM 9x14 nukcenos;
6 — BEPHYTb yKasaTeflb Ha anbTepHaTUBHbIN Habop CUM-
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BOJIOB pa3mepoM 8x16 nnkcenos;

7 — BEPHYTb yKasaTeslb Ha anbTepHaTUBHbLIM HAabOpP CUM-
BOJIOB pa3mepoM 9x16 nmkcenos.

Mpwn BbI3OBE:

CX - BblCOTa CMMBOJIOB B NuUKCenax;

DL — 4yncno TeKCToBbIX CTPOK Ha aKkpaHe — 1;

ES : BP - ykasaTtenb Ha TabnuLy CUMMBOJIOB (CMbIC/ 3aBU-
cut ot BH).

INT 10h, ¢dyHkuma 13h. BbiBog TEKCTOBOW CTPOKMWU.
DyYHKUMSA NPenoCcTaBNSeT LWMPOKNE BO3MOXHOCTU AN BbIBOAA CTPOK.
B 3aBMcMMOCTM OT napamMeTpoB GYHKUMM MOXHO ONPeaensaTb aTpmbyThbl Kak
CTPOKWN B LEeNIoM (aTpmbyTbl BCEX CUMBOJIOB OAMHAKOBBI), Tak N OTAENbHbIX
CUMMBOJIOB CTPOKMU. ocne BbiBOOA CTPOKM KYpCOp MOXET MO0 OCTaBaTbCs
Ha MecTe, MMbOo NepemMeLLaTbCs B NO3ULMIO 3@ MOCeAHNUM CUMBOJIOM TOJIbKO
4YTO BbIBEAEHHOM CTPOKKU. JaHHasa pyHKUMA obpabaTbiBaeT cneayowme yn-
paBnsoLme cumBOnbl: 3BykoBow curHan (07h), nepeson, Kypcopa Ha OOHy
no3uumto Hazag, (08h), Bo3epat kapetkm (0Dh) n nepesog, ctpokn (0OAh).
Mpwu BbI3OBe: AH = 13h;
AL — pexunm 3anucu:
0 — kypcop He nepemellaeTcs, atpnbyTbl CUMBOJIOB B
CTPOKE OAMHAKOBbI;
1 — Kypcop nepemMeliaeTcs, atpudyTbl CUMBOJIOB B CTPO-
K€ OOMHAKOBbI;
2 — CTpoka coAep>XMT NOMNepemMeHHO KoAbl CUMBOJIOB U
aTpunOyTOB; KYpPCOp He NepeMeLlaeTcs;
3 — CcTpoka COAEPXUT MOMEPEMEHHO KOAbl CUMBOJIOB U
aTpnbyTOoB, KYpCOp NepemMeLlaeTcs;
BH — HOmMep cTpaHuLubl BUOEONAMATHY;
BL — aTpnbyT, ecnu AL coagepxunt 0 nnu 1;
CX — nnvMHa CTPOKW;
DH - HOomMep CTpOKM 3KpaHa, B KOTOpOW oToOpaxaeTcs
CTPOKa;
DL — Homep cTonbua akpaHa, B KOTOPOM Ha4YMHAETCs CTPO-
Ka;
ES : BP — agpec cTpoku B onepaTMBHOM NamMaTu.
B pexumax 2 u 3 aTpubyTbl KaXa0ro CUMBOa 3a0al0TCSA BrepemMexky
C caMUMU CUMBOJSIaMuK CTPOokK. [pn 9TOM cHadvana nageT CMMBOJ, a 3aTeM
ero aTpunoyT.
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NMPUNOXXEHMUE 2

Pexumbl pabGoTbl BugeoagantepoB ansa crtaHpgapTta VESA

P Paspemienue, nukcen

€KUMBI KonnuectBo .

pa6OTBI Tunel PEXKHUMOB LIBETOB (CI/IMBOJ'I — TEKCTOBBIN

PEKUM)

100h | I'padwuyeckuii 1iBeT OBOW 256 640*480
101h « 256 640*480
102h « 16 800*600
103h « 256 800*600
104h « 16 1024*768
105h « 256 1024*768
106h « 16 1280*1024
107h « 256 1280*1024
108h TeKCTOBBII IBET OBOM 16 80*60
109h « 16 132*25
10Ah « 16 132*43
10Bh « 16 132*50
10Ch « 16 132*60
10Dh | I'padumueckuii 1iBeT 0BOM 32768 320*200
10Eh « 65536 320*200
10Fh « 16777216 320*200
110h « 32768 640*480
111h « 65536 640*480
112h « 16777216 640*480
113h « 32768 800*600
114h « 65536 800*600
115h « 16777216 800*600
116h « 32768 1024*768
117h « 65536 1024*768
118h « 16777216 1024*768
119h « 32768 1024*768
11Ah « 65536 1024*768
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