Tema 2. CocTaB M CTPYKTYypa
nepcoHasbHOIoO
KOMNblOoTepa




[TlepcoHaIbHbI KOMMbOTEP COCTOUT
N3 Tpex vyacTteun.

[0 cucteMmHoro 6s0ka;
[0 KnaBuaTypbl, MO3BOJISOLWEN BBONMUTH
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B cuctemMHoOM 6510Ke pacnosiaratoTcs
BCE OCHOBHbIE Y3/1bl KOMNbOTEPA:

[0 2/1eKTPOHHbIe CXeMbl, yrnpasnsawouwmne paboTomn
KoMnbloTepa (MUKponpoLueccopbl, onepaTtnBHas
NaMsaTb, KOHTPOJI/1E€Pbl YCTPOUCTB);

0 610K NMUTaHus, npeobpasylolmin 3SIEKTPONMUTAHNE CETU
B MOCTOSAHHbIN TOK HU3KOIro Hanpsi>XeHusi, noJaBaeMbIN
Ha 31EKTPOHHbIE CXEMbl KOMMbIOTEPA;

0 Hakonutenu (Unn AnCcKoBoAbl) ANSA TMOKUX MarHUTHbIX
ONCKOB, UCNoJib3yeMble ANnd YTEHUA U 3annUcCKU Ha
rmbkme MarHuUTHbIEe ANCKU (AUNCKETHI);

(] HaKOMUTENb Ha XECTKUX MArHUTHbIX AUCKaX,
npeaHa3Ha4YeHHble ANS YTEHUSA U 3aMNUCU Ha
HECbEMHbIE XXECTKNE MarHUTHble ANCKN (BUHYECTep).




LleHTpasibHbIM YCTPOUCTBOM B
KOMNbloTepe SABASAETCS rnpoLeccop

[Mpoueccop — 3TO YCTPOUCTBO,
obecneuynBatloLlee
npeodbpa3soBaHue
UHopMaLuKn, BbINOMNHAKOLWEee
BCe BbIYUCIIEHUA U
yrnpasnsoLee BCeMu
COCTaBNAOLWNMN YAaCTAMU
KOMMNbIOTEpa.




Ba>XHOM XapaKTepucTUKOW npoueccopa aBnseTcs
ero rnpon3BoAnNTEe/IbHOCTb- KOTMYECTBO
3/1eMeHTapPHbIX onepaunn, BbIMOTHAEMbIX UM 3a
OAHY CeKyHAy, KoTopas u onpeaenseTr
6bICTpOAENCTBME KOMMbIOTEPA B LEesioM, B cBolto
oyepenb, NPoOnU3BOANTENbHOCTbL MpoLueccopa
3aBUCUT OT ABYX APYIrnX ero XxapakTepucTuk -
TaKTOBOW 4aCTOTbl U pa3psAaHOCTU.
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TakToBasi 4aCcToTa onpenensieT YMC0 TaKToB paboThl

npoueccopa B CeKyHAay.
[log TaKTOM MOHUMAETCHA OYeHb MaJibli MPOMEXYTOK
BpPEMEHU, B Te4EeHMEe KOTOPOro MOXeT ObITb BbIMOJSIHEHA
3/IeMeHTapHas onepauyus.

Pa3psHOCTb ripoyeccopa onpeagender pasmMep MUMHUMaNbHOMU
nopumm MHpopmaumm, Hag KOTOpPoOU NpoLeccop BbINOSHSET
pa3finyHblie onepaunn npu eé€ obpaboTke.

JTa nopumsa MHPopMaunm, 4acto HasblBaeMas MalUMHHbIM
C/I0BOM, nNpeacTtasndeT cobomn nocnenoBaTenlbHOCTb
OBOWNYHbIX pa3panos (6uT).




MunKponpoLueccop BK/IOYaeT B ceba:

[0 apud@MeTnKo-s10rmyeckoe ycTpomucTeo
(AJ1Y), KOTOpOe BbIMOSIHAET onepaunm
(MMKpoonepauunmn), HeobxoanMsbie ANs
BbIMOJIHEHMA KOMaH4 MMKpornpoLueccopa;

[0 YCTPOMCTBO ynpasneHus (YY) — ynpasnseT
BCEMU YaCTsIMU KOMMNbOTEpa NocpeacTBOM
NPUHLUMMOB NPOrpamMMHOro ynpasJieHus;

1 MuKponpoueccopHada namartb (MIM1). B
MUKPOMpoLEeccope ecTb HECKO/IbKO a4eek
cobCTBEHHOW NMaMsATU, OHMN HA3bIBAKOTCH
perncrtpamu.




OnepatunBHaa namartb (O3Y - onepaTnBHO
zanomunHatowee yctpoucteso unm RAM -Random Access
Memory - namsaTb C NPOU3BOSIbHbLIM JOCTYMNOM).

OTO BpEMEHHAA NaMaTb TaK KaK JaHHble B HEN XPaAHATCS
TOSIbKO [0 BbIktoveHus nutaHusa PC.

OnepartuBHaga NamsTb HaNpPsIMyto CBA3aHa C
LeHTparnbHbIM npoueccopom (CPU). LieHTpanbHbIn
npoLeccop B CBOEN paboTe UCMorb3yeT TONbLKO Ty
NHOPMaLMIO, KOTOpada XpPaHUTCSA B onepaTUBHOW
namMmsTH.




[TocToaHHasa namaTb ([13Y - NOCTOAHHO 3anoMuHatloLLee
YCTPOUCTBO). 13 3TON NaMATM MOXKHO TONbKO CYMUTbIBATb
KOMaHObl U AaHHble. B Takon namMaTtn xpaHuTtca
nporpamMmma HadasrbHOro 3anycka KomnboTepa u
HeobxoaMMbIN MUHMMarbHLIN Habop cepsucos (ROM
BIOS).




Kaw-namarp (OT aHrn. cache — TanHuk). OHa CNyXuT
6ydhepom Mmexay RAM 1 MUKPOMPOLLECCOPOM U MNO3BONSAET
YBESIMYNTb CKOPOCTb BbIMNOJIHEHUS onepaunn, T.K. ABMSETCS
cBepxbbicTpoaencTByowen. B Hee NnoMeLwatoTCsa AaHHbIE,
KOTOpble npoueccop nosiyumn n éyageTt ncnosb30BaThb B
6nnxanwmne TakTbl CBOEN paboTbl. ITa NaMSATb XPaHUT KOMUU
HanboJsiee 4yacTo NCcnosb3yeMbix yyactkos RAM. lMNpu
obpaweHnn MnKpornpoueccopa K rnamMsaTn cHadvana uwyTcs
OaHHbIe B K3LW-NaMATU, @ 3aTeM, eC/im OCTaeTcs
Heo6X0aAMMOCTb, B ONepaTUBHOW MaMsTu;




MNMonynocrossHHass namatb - CMOS
(Complementary Metal-Oxide Semiconductor).
XpaHUT napaMeTpbl KOHPUrypaumm KoMnbeloTepa.
O6nagaeT HU3KUM dHepronoTpebneHmnem, NOToMy
He U3MEeHAEeTCsa NPU BbIKJIIDYEHUN KOMNbIOTEPA, T.
K. MUTAETCA OT aKKyMynaTopa;

BuageonamsaTe. VIcnonb3yeTca ANs XpaHeHUs
BnageonsobpaxxeHus, BbIBOAMMOIoO Ha 3KpaH.
BXxoAuUT B COCTaB BUAEOKOHTpO1Epa.




BHelWWHSs1 NaMSATh

BHelwHAA naMaTb npeacTtaB/eHa B
OCHOBHOM MArHUTHbLIMU U
OMNTUYECKNMUN HOCUTENAMMN,
MarHuTHble HOCUTENIN AeNdATCA Ha
MarHUTHble NeHTbl (CTpUMMepHI),
KOTOPpble NCMOJIb3YIOTCSA A4
XpaHeHNs apXMBOB U HALUNU
HelnpokKoe npuMMeHeHune, u
MarHUTHble AUCKMW.,




dusnyeckKkas m Jormyeckas
CTPYKTYpPa MarHUTHbIX AUCKOB

AOPOKKA — KOHIEHTPUUECKASA OKPYKHOCTbD, [0 KOTOPOU JIBHUXKYTCA
TOJIOBKM YTECHUS-3AIMCH IIPU PA3MEILICHUU WUJIA TOUCKE JaHHBIX.
JIopOoKKM HYMEPYIOTCS, HaUnHas ¢ HyJis. HyneBou HoMep uMeeT
camas BHEIIHSIS TOPOKKA HA JINCKE;

CEKTOPBI — OJIOKH, B KOTOPBIX Pa3MEILAIOTCS JAHHBIE HA JOPOKKE
pu 3anucu. Hymepyrorcs, HaunHas ¢ equHuubl. [lomumo
MOJIb30BATENBCKON MH(OPMAIUU (CAaMUX TaHHBIX ), CEKTOPA
cofiepkar CiIykeOHYyI0 HHPOPMAIINIO, HalpUMep, COOCTBEHHBII
HoMmep. CekTopa ABISAI0TCS MUHUMAJIbHBIMU aJIpECyEMbIMU
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JJIEMEHTAMHU JaHHBIX I JTHUCKA, CTEpKEHb - =
roJIOBKH
CTOpOHLI AucKa. Hymepyrorcs, HaunHas ¢ Hyns. g BUHYECTEDa, A TOHIAAAICH
PacroNoKEHHOT0 BEPTUKAIBLHO, HYJIEBOM HOMED UMEET caMast j—
LLr

BEPXHsISI CTOPOHA, ISl THOKOTO JTUCKA HYJIEBOM HOMEP Y <«JIUIIEBOID)
CTOPOHBI JUCKETHI,

HWJIMHAP — COBOKYITHOCTh JOPOXKEK C OJIMHAKOBBIMU HOMEPAMU Ha
pa3HbIX cTOpoHax aucka. Homepa HUIMHIPOB COBMAIAOT €
HOMEpaMU JJOPOKEK;

KJIACTEP — COBOKYITHOCTh CEKTOPOB, UMEIOIINX CMEXHBIE HOMEDPA.
MoskeT cOCTOSITh U3 OJJHOTO CEKTOpa (JIs IUCKET) WIIM HECKOJIBKUX
(1 BUHYEcTepa). SABIsieTCss MUHUMAIbHBIM aJIPECYEMbIM
AJIEMEHTOM JIaHHBIX JIJIs1 OEPallMOHHOM crcTeMbl. Kiactepsl
MCITOJIB3YIOTCS OTIEPAIMOHHON CUCTEMOM 11 TOOABICHUS JTAHHBIX
K (haiimy: qoOGaBieHne OYEPETHON «IIOPIUI» JAHHBIX K (paiimy
BBITIOJTHSIETCS B 00beMe KilacTepa HE3aBUCUMO OT TOTO, UTO

JbHBIA 00BEM BIIIE€MbBIX MEHbIIIE 00beMa KIIaCT




Obwume cBeageHust o nepndPepumnHbIX
ycTtpouctBax K

[lepndepuninHble YCTPOUCTBA MOryT noapasaensaTtbCs Ha ABe
OCHOBHbIEe rpynnbl.

K nepBon OTHOCATCS Te nepudepuninHble YCTPOMUCTBA,
Han4yme KoTopbiX abcontoTHO HeobxoanMo aAng
dOYHKLNOHNPOBAHNA KOMMbIOTEPHOW CUCTEMBI.

NX 06blYHO Ha3bIBAOT CUCTEMHbLIMU NEPUPEPUUHBLIMU
YCTPDOUNCTBaMMU.

K aTOM rpynne oTHOCATCA BUAEOMOHUTOP, KNnasuaTtypa,
HakonutTenb Ha rMO6KoOM MarHMTHoMm amcke (HIFM/),
HaKONUTEeNlb Ha XXE&CTKOM MarHUTHoM aucke (HXXM/) v
nevyaTtarollee YCTPOUCTBO.




Ko BTOpOu rpynne nepndepunHbIX yCTPOUCTB OTHOCATCH
HakonuTenu Ha MarHUTHON NeHTe, YCTPOoUCTBa AN BBOAA
rpadgouyeckon MHopmMaunm, yCTpoucTea ansa BbiBoaa
rpadouyeckomn nHpopmaumm (NNOoTTEPbI), MOAEM, CKaHEP,
ayauonnara, Mblllb UNu TPeKBON, KOMMYHUKALIMOHHbIE
apganTtepbl U gpyrue.

OHuM npegocTaBnsAlnT NPodeccmMoHanbHOMY KOMMNLIOTEPY
OONONHUTENbHbIE BO3MOXHOCTU. OHAKO Hannyme nx B
ero KoHdourypaumm onpeaensieTca KOHKPETHOM 0bnacTbHo
OeATenbHOCTUN. B ¢BA3KM C 3TUM OaHHaga rpynna HOCUT
Ha3BaHWe 00No/IHUMeEbHbIX nepudepulHbIX
ycmpoucms.




CuncrteMHble nepndepuinHble
YCTPOWCTBA

BuaeoMoHuTtop (ANCNJaEen namv npocro MOHUTOP) -
YCTPOMNCTBO OTO6paeHnss TEKCTOBOU U rpadmnyecKon
MHpOpMaumm B cTaunoHapHbiX MK — Ha aKpaHe 3/1eKTPOHHO-
nydyeBson Tpybkun, a B noptatmBHbIX MK — Ha
XXUOAKOKPUCTAN/IMYECKOM MJI0OCKOM 3KpaHe.

MoHuTOpbl 66IBaOT UBETHBIMU 1 MOHOXPOMHbBIMU, MOTYyT
paboTtaTb B O4HOM M3 ABYX PEXMMOB: TEKCTOBOM USU
rpadnuyecKkoM.

B TeKCTOBOM peXxXuMe 3KpaH MOHUTOpPa YC/N0BHO pa3bueBaeTcs
Ha OTAeNibHble YYaCTKN — 3HaKOMeCTa, vYalle Bcero Ha 25
cTpok no 80 cmmBonoB (3HakoMecT). B Kaxpoe 3HaKOMeCTo

MOXeT 6bITb BblBeAEeH OAUMH U3 256 3apaHee 3a4aHHbIX
CMMBO/OB.




Mpacdhnyeckmnmn pexmm MoHUTOpa nNnpegHasHa4vyeH ans
BbIBOAA Ha 3KpaH rpadouKkoB, pUCYHKOB. B aTOM pexume
MOAEO TAIOKE BRIBOATE U TCKCTORYIO MH(OPMaUnio B
BUAOE pa3fIMYHbIX HaanUcen, Npuyem 3T Haanucu MoryT
MMETb NPOU3BOSIbHbLIN LPUPT, pasmep OyKB.

B rpadpmnyeckom pexnme akpaH MOHUTOPA COCTOUT U3
TOYEK, Kaxaasi U3 KOTOPbIX MOXET BbITb TEMHON UK
CBET/ION HAa MOHOXPOMHbIX MOHUTOPAaX U1 ogHoro 13
HECKOJTbKMX LIBETOB — Ha LIBETHOM.

Konn4yecTBo TOYEK MO ropn3oHTann n Beptnkanm
Ha3blBaeTCs pa3peluaroiem CnoCooOHOCTLIO MOHUTOPA
B AAaHHOM pexume.




naBuvaTtypa — OAMH U3 BaXHEULWnNX 3/1eMEHTOB
CBSA3U YesioBeKa C KOMMbOTEPOM.
KnasuaTtypa aBngeTcqd OCHOBHbIM YCTPOUCTBOM
BBOJa MHMOpPMaLMKN B NepCcoHalbHbIN KOMMbIOTEP.
[1aHHble, KoTopble TpebyeTca obpaboTaTb, U
KOMaHAbl, noanexatuine BbINOJIHEHUIO,
coobliatoTca KOMMNbOTEPY NOoCpeCTBOM
KnasuaTtypbl. KpoMe TOro, yepes Hee
Npon3BOoANTCH ynpassieHne paboTomnm KOMMbloTEPA
BO BpeMs BbINOJIHEHUS NPOrpaMmbil.




NMpuHTep (MM Nnevartarowlee yCTPOUCTBO) npeaHa3sHa4veH
ans BblBoAa MHPOpMauum Ha bymary. Bce npuHTEPbI MOryT
BbIBOAUTb TEKCTOBYO MHPOPMALUNKO, MHOTME N3 HUX MOryT
BbIBOAUTb TaKXe PUCYHKU U rpadunKn, a HEKOTOpkIe
NPUHTEPbI MOIYT BbIBOAUTb U LiBETHbIE N306paxkeHus.
CyLluecTBYyeT HECKOJ1bKO TbICAY MoAenen NpuHTepoB, KOTopble
MOryT ucnosib3oBatbca C [MK. Kak npaBunno, npuMeHaTCA
NPUHTEPbI Crieaywmx TUNOB: MaTPUYHbIe, CTPYUHbIE U
nasepHble, ogHaKo BCTpeyakTca n apyrue (ceetoanoHble,
TEpMONPUHTEPLI U TakK aganee).




MaTpuuHbie (M1 TOYEYHO-MAaTPUYHbIE€) NPUHTEPDbI —
Hanbosiee pacnpoCcTpaHeHHbIW A0 HeAaBHEro BpEMEHM TUM
npuHTepoB and IBM PC. lNpuHUMN nevyaTn 3TUX NMPUHTEPOB
TaKOB: rneyaTatowad rosioBka nNnpumHTEpa CoaepXuT
BEPTUKAJIbHbIN PA4 TOHKMX METaINIMYEeCKNX CTepXXHeN
(nronok). FonoBka ABUXXETCHA BAOIb Ne4YaTaeMon CTPOKHU, a
CTEPXXHWU B HYXHbI MOMEHT yaapsatT no bymare yepes
KpacCsALLYHO JIEHTY.

270 n obecnedmBaetT hpopMmpoBaHme Ha bymMmare CMMBOJIOB U
n3obpaxeHun.




CTpyMHbie NpuHTEepbl. B 3TUX NnpuHTEpax naobpaxeHmne
dopMmnpyeTcss MMKpoKanasiMmn cneumanbHbIX YEepHU,
BblAyBaeMblX Ha bymary c nomoLlbto conesi. ITo cnocob
ne4yaTtn obecneuvmBaeT 60/1ee BbICOKOE Ka4yeCTBO U CKOPOCTb
neyaTu U NO CpaBHEHUIO C MATPUUYHBIMKN NPUHTEPAMU, OH
oyeHb yaobeH Ans LUBETHOM NeYyaTy.

CoBpeMeHHble CTpYMHble NMPUHTEPLI MOTyT obecneynBaTb
BbICOKYO pa3peuwlarouyo crnocobHoctb — Ao 600 Tovek Ha
AWM, NpnbAN3NANCL NO KA4YeCTBY K J1Ia3ePHbIM MPUHTEpPAM,
a CTOSIT HE HAMHOIo A0OpOXe, YeT MaTpUYHble NpuHTepsbl (B
2-3 pa3a Agewessie na3epHbIX MPUHTEPOB).




J1azepHble NnpuUHTEpPbI 06ecne4ynBaloT B HACTosdLlee BpeMS
Hannydlwee (61M3Koe K TUNorpackoMy) KadecTso neyatu. B
3TUX NPUHTEpPax Anas rnedaTtm MCNOosb3yeTCs NPUHLNAM
Kceporpadumn: n3obpaxeHme nepeHoCcuUTcs Ha bymary co
crieymanbHoro 6apabaHa, K KOTOPOMY 31eKTPUYECKHU
NPUTArNBAKOTCS YaCTUUKU KPpacKu. JlazepHble NpUHTEPbI XOTS
n pocrtatoyHo aoporu (o6bi4HO oT 800 no 4000%) saBnsaAOTCS
Hanbosniee yaqobHbIMU YCTPOMUCTBAMU ANSA NOSyUYEHUS
Kau4eCTBEHHbIX YepHO- B6esnbIX KaueCTBEHHbIX NeYyaTHbIX
OOKYMEHTOB. L|BeTHble fla3epHble NPUHTEPbl MMEIKT
pa3pewatouyto crnocobHocTtb 300 Toyek Ha AHONM.




[JononHuTenbHble NnepndepuinHble
YCTPOWCTBA

(padonocTpouTens (NN0TTEP) — YCTPOUCTBO A8 BbIBOAA
rpapunyeckon nHpopMmauum Ha bymary. Anga obcnyxmsaHus
NNOTTEPOB UCMOJIb3YETCHA creunasbHoe nporpamMmMHoe
obecneyeHune, C NOMOLLbIO KOTOPOro MOXHO C BbICOKOW
CKOPOCTbIO YepTUTb rpadumnyeckmne n3obpaxeHus
pa3n4yHoro opmara.

[padonocTponTenn — 3To0 MexaHmnm4yeckme yCTpomcTBea, B
KOTOPbIX 3aKpensieHo crneunanbHoe nepo. YTobbl
HapucoBaTb rpadukK UM CUMBOJI, NMepo nepeasuraeTcs no
bymare. lNepo (NpakTnyeckn oHO NpeacTaBnseT cobou
cKopee pyyKy) MOXeT 6bITb 3arnoJ/IHEHO LLBETHOW NMacTomn
UNn YyepHunamm. MHoronepbeBbie rpadonocTponTen MOryT
NO KOMaHAe MeHSATb pucyloulee nepo, 4YTo No3eBossieT
BbINO/IHATb MHOIOLLBETHbIE U306pa)xeHus.




MBILID — 5TO MaHMWIy/isTop 415 BBOZA MHbOPMaLUM B

KoMMbloTep. Mbllwb npeactaensetT cobon HebonbLyto
KOpo604Ky C ABYMSA WM TPeMSA KJlaBULLIaMU, Jierko
YMEHbLUAKLWYCS B IAaA0HU.

MbIWb NMO3BONSET NepeaBuraTb Kypcop B HY>XHOe MecTo
SKpaHa NyTeM nepemeLleHns Mbllln Mo CToJTly MbIM NO CTONyYy
NN pyrom noBepxHOCTU N GUKCUPOBaTb BbI6OP HaXaTnem
OAHOW U3 KHOMOK Ha CBOEW NMOBEPXHOCTMN.




M " 5 | .
APYrMmMn KoMnbloTepamMmm yepes tenedoHHYIO CeTb.

[10 KOHCTPYKTUBHOMY UCMNOJIHEHUIO MOAEMbI 6bIBAOT
BCTPOEHHbIMU (BCTaBMSIEMbIMU B CUCTEMHbIN 610K 1K) nnu
BHEWHNUMK (NOAKTIOHAEMbIMU Yepe3 KOMMYHUKALIMOHHbIN
nopT).

MoaeMbl OTNNYaKTCa ApYyr OT Apyra MakCuMasibHOWN
CKOpPOCTbtO nepeaaydmn aaHHbiX (1200, 2400, 9600 604 m Tak
nanee, 1 6oa = 6UT B CeEKYHAY), @ TaKXe TeM,
noALepP>XUBAKT I OHU CpeAcTBa MCMNpaB/ieHNd oWnboK
(ctangapTbl V42bis nunn MNP-5).

dakc-MmoaeM — YyCTPOUCTBO coueTalollee BOSMOXXHOCTHU
MoAaeMa, U cpeacrtea ana obMmeHa pakCMMUNIbHbIMU
n3obpaxeHnsamum c aopyrmmm pakc-moaemMmaMm m
06bIYHbIMM TeNnedaKCHbIMU annapaTtaMm.




CKaHep — YCTpPOUCTBO A5 CHUTbIBAHUS rpadumnyeckon m
TEKCTOBOW MHPOpMaumm B KoMnboTep. CKaHepbl MOTyT
BBOAMT B KOMMbIOTEP PUCYHKMN.

CkaHepbl bbIBalOT HacToNIbHbIe (OHM 06pabaTbiBaOT BECH
ANCT byMarun UeamkKom) n pydHbole (MMM Hago NpoBOAUTbL Ha4
HY>XHbIMWU KapTUHKaAMMN NN TEKCTOM), YepHo-benble U
LBeTHble (BOCNpUHMMaKLWwme uBeTa).

CKaHepbl pa3nmMyaloTcsa Apyr OoT Apyra pa3pewaroLwen
CMOCOBHOCTbIO, KOIMYECTBOM BOCMNPUHUMAEMbIX LLBETOB NN
OTTEHKOB Ceporo useTa.




Ayanonnarta AaeT BO3MOXHOCTb MCMNOMHSATb MY3bIKY U
BOCMPOMN3BOANTb 3BYKM C NMOMOLLbLIO KOMNbOTEpa. BMecTe C
ayavonsaton o6blYHO NOCTABMAKTCH 3BYKOBbIE KOJIOHKU, a
4acTo U MUKPOOH. AyamonnaTta npeacraBrisieT cpeacTsa
3anncu, BOCNpPOU3BEAEHNA N PeaaKTUPOBAHNA MY3bIKN U
peyeBbIX Co0bLeHnN.

MHorve nporpamMmmbl, B 0COOEHHOCTU UrpoBble, UCMONb3YIOT
ayavonsaTtel 4N49 BblIBOAA MY3blKa/llbHOMO COMPOBOXAEHUA,
3BYKOBbIX, B TOM 4ucCre peyeBbiX, 3pPeKTOoB.




Tpekbon — MmaHunynaTop B ¢oopMe Wwapa Ha
noACTaBKe. NCNONb3YyeTCcs A1 3aMeHbl MbILLU,
0CO06EeHHO 4YacTo B NOPTATUBHbLIX KOMMbOTEPAX.
[padnyeckmn nnaHweT — YCTPOUCTBO AJ18 BBOAA
KOHTYPHbIX N306pakeHnmn

(anpxnTtamsep). McnonblyeTcs, Kak npasuno, B
CUCTEMAxX aBTOMATUYECKOro NMpoeKTUpoBaHUS
(CATlP) ona BBOAa yepTexen B KOMMNbOTED.




CamocrosATenbHasa pabota
(4 6anna)

Tpu yenoseka, MieaHos, lNeTpoB n Cnaopos,
obpa3yloT ouepeb. 3anmnTe BCe BO3MOXHbIE
BapunaHTbl 06pa3oBaHnNAa 3TON o4depenun.

[loe3n HaxoaAuTCa Ha OAHOM M3 BOCbMU MYyTEWN.
CKO/MTbKO BUT nHMopMaunumn coaepxuT
coobLieHne o ToM, rage HaxoamTcsa noesn?

KakoB MHOpMaALUMOHHbIN 06beM coobuleHnsa "4
NOMHIO YyaHOE MIrHOBeHbe" NMpu yCJIOBUU, UYTO
OAWH CMMBOJT KOgnpyeTcs ogHuM 6anToM um
coceagHue cnoBa pasaeneHbl ogHUM npobenom?




