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Heab camocTosATEILHOI PadOTHI

N3yunTh mporpaMMHO-aIapaTHBIE CPEICTBa MPeoOpa3OBaHMS
MEIUKO-OMOJIOTHYECKUX CHUTHAJOB B IU(DpPOBYI0 (HOpMY, METObI
opranuzanuu  (paiioB  JaHHBIX, TMOJYYUTh TEOPETHUYECCKHUE M
MPaKTUYECKUE HABBIKU MPOCKTUPOBAHUS AHAJIOTOBBIX HHTEPPEHCOB U
pa3pabOTKM HX MPOTPAMMHOTO OOECIEUCHHs, W3YyYUTh METOJbI
COMPSDKEHUS PA3IMYHBIX TATYUKOB MEAUKO-OMOIOTHUECKUX CUTHAJIOB C
MHKpOIpoIieccopamMmu 1 MUKpoOBM.

1. IlepeyeHb MOYyJIeH NPOrpamMMHOI0 o0ecneuyeHmus,
HE00XOAMMBIX JIJI CAMOCTOATEIbHON PadoThI

Monynbenas ctpykrypa nporpaMmmbel WAVE noka3zaHa Ha pUCyHKE

1.
WAVE.PAS

GraphObj.TPU Messages. TPU sage sage sages.TPU
sa_qes.TF|>U saqes.'l|'PU sages.TPU

sages.TP sages.TPU

sages. TPU
|
sages.TPU sages.TPU

Pucynok 1 — MonynbsHas ctpykrypa nporpammbel WAVE



2.1lepeyeHb TEXHMYECKHUX CPEACTB, HEOOXOAUMBIX JIJIA
CaAMOCTOSITEJILHOM PadoThI

1) WAVE.PAS;

2) GrphObj.PAS;
3) GrphMenu.PAS;
4) GrphApp.PAS;
5) GrphWin.PAS;
6) Messages.PAS;
7) Supply.ASM.

e Kommsrorep, coBmectumbii ¢ IBM PC

e AHajnoroBbiii HHTEpEIC

e Jl[aTunk MeIUKO-OMOJOTUYECKOTO CHUTHAja WId HUMHUTATOP
MEJMKO-0MOJIOTHYECKOT0 CUTHAla

3.3an1aHue HA CAMOCTOSITEILHYIO padoTy
3.1. U3yuenue padorsl nporpaMmbl WAVE

IIporpamma WAVE 1npennasHaueHa 1 JUCKPETU3AIUU
Hu3kouactotHoro cur”aia (0..20 kl'm), co3manue QaiioB JaHHBIX
ONPENECICHHON CTPYKTYPhI, BHU3yaJlu3alldM I[OJy4a€MbIX MAacCHUBOB
JAHHBIX M peaJn3allil HEKOTOPBIX MPOCTEUIINX BHAOB OOpPabOTKH
noyiyyaeMbix gaHHbiX. [Ipu padote ¢ mporpammoir WAVE ¢ agantepom
tunma CGA  HeoOXoAMMO  TMPEIBAPUTENBHO  3arpy3UuTh  MOJIYJIb
FSU.COM.

IIpu 3anmycke nporpammel WAVE Ha 3kpane aucruies: nosiBisieTcs
rOpU30HTAIILHOE MEHIO, BUJ KOTOPOTO MOKa3aH Ha PUCYHOK 2.

daiin Penakrop

Alt-x — koner pabotsr F10 - Merro ®daiin > Noname.CRV

PrucyHok 2 — BuJi ropr30HTaIbHOTO MEHIO, TOSIBIIIOLIETOCS Ha SKpaHe
nocie 3amycka nporpaMmbl WAVE
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[Tonp3oBaTenb MOXKET BHIOpATH /1B pekuMa: JIMOO paboTaTh C yikKe
MOJIYYEHHBIMHU JTaHHBIMH, JTUOO MOJIYYUTh HOBBIE AaHHBIE. I B TOM, U B
JIPYyTOM CIydae JAHHBIE 3arpy>KAOTCS B ONEPATUBHYIO NaMSITh MAlllUHBI.

3arpy3uTh JaHHBIE B ONEPATUBHYIO MaMSITh MAIIMHBI MOXHO JTUOO
c "MarHMTHOrO Aucka B pexume "dain", 1ub0 HEMOCpPeICTBEHHO OT
JaT4yhKa curHana B pexume '"Pemaktop". Ecim BBl XOTUTE 3arpy3uTh
Gdaill TaHHBIX C MArHUTHOTO HOCHUTEIS, TO HEOOXOAMMO BHIOpaTh B
TOPU30HTAJIPHOM MEHIO pexuM "dain'", a B BEPTUKAIBHOM MEHIO
pexum "Ilpouutats...". Beibop ocymiecTBiseTcs kiaBuimamu "—", <",
""" "1 u "Enter".

ITocne BeiOOpa pexkuma "lIpounTtaTs..." Ha 3KpaHe mosBasercs'
mpUrialieHue ykazaTb uMms (Qaiiaa, ¢ KOTOpbIM Bbl OyjeTe paboTaTh.
OtmetumMm, uto cpena WAVE He mo3BoiisieT mpoyuTarh Karanor (paiaos
JTAHHBIX, TIOPTOMY WX WMEHAa HY>KHO JUOO TMOMHHTH, JUOO MPOYUTATh
KaTajor B Jpyrou cpexae. 3anomuure, yto nporpamma WAVE co3paer
dainel JaHHBIX TONBKO C pacmupeHuem CRV, KoTopoe MOXKHO HE
yKka3biBaTh. HaOpaB B okHe mpuriamieHus: ums Qaiaa JaHHBIX, HAKMUTE
"Tab" um yOeauTech, UYTO 3arpy3ka MOponuia ycmemHo. Bum oxHa
MpUTJIAIICHUs MOKa3aH Ha PUCYHKE 3.

daiin Penakrop

Urenue ¢aiina

daiin >

OK

Alt-x — Kownerr padotsr F10 - Mento ®dait1 > Noname.CRV

Pucynok 3 — Bun skpaHa npu IMpuUriameHuy K BBOAY TaHHBIX C
MarHMTHOT'O HOCUTEJS



daiin

Penakrop

Uccnenosanmue...

Bri6op cermenra...
Busyamuszanus...
®aiin cermenra... Alt-F2

Alt-x — Koner pa6otsr F10 - Mento

®air>C:\SPEKTR\Puls130.CRV

Pucynok 4 — Buj skpana nmociie BbIOOpa rOpU30HTAIBHOTO MTyHKTa
MeHIo "PegakTop”

Daiin

Penakrop

**TPAOUK**
Pactsoxenne mo X —

OK

Cancel

Alt-x — Koner padotsr F10 - Menro

Daiur>C:\SPEKTR\Puls130.CRV

Pucynok 5 — Buj skpana npu BBojie MaciiTaOHOro ko3 duureHTa

1o X — Bpems (¢), 10 Y — OTHOCHTENIbHAS BEIMYHHA

512

-512

Pucynok 6 — I'paduk uccienyemoro mpoiecca
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Ecnu BBOJ JaHHBIX MpOIIEN YCHEIIHO, TO Ha dKpaHEe MOSBIACTCS
TOPU30HTAILHOE MEHIO M TOJIb30BATEIh MOXET MPOCMOTPETHh JTAHHBIE,
BBIOpaB MYHKT TOpU3OHTaILHOrO MeHio "Pemaktop". Bunm skpana npu
BBIOOpE ATOTO MyHKTA MOKa3aH Ha PUCYHKE 4.

[IpocMOTp JaHHBIX OCYIIECTBISAECTCS IIyTEM BhIOOpa IMyHKTa
"Busyanuzanus" B TOPU30HTAIBHOM MEHKO. Tak Kak JaHHBIE MOTYT
BBIBOJIUTHCSI KaK HA JKpaH JUCIUICS, TaK MU Ha BHEIIHEE YCTPOWCTBO,
HampuMmep, ocuwuiorpad, TO Ha DOSKpaHE TMOSBISETCA €IIe OJHO
BEPTUKAJILHOE MEHIO, B KOTOPOM HEOOXOJMMO BBIOpaTh MYHKT
"qucnnen". ITocie 3TOro Ha 3KpaHe MOABUTCS MPUTIIALIEHUE TPOBECTH
MacmtabupoBanue 1o ocu X OyTeM BBOJAa  MaclITaOHOrO
koddunumenta, aexamero or 1 10 9. Bung npurmamenus mokazad Ha
pucynke 5. [Tocne BBoga ko3¢ duiiieHTa MaciITabupoBaHus U HaKaTUs
Enter wa »okpaHe mosBUTCS rpaduK HCCIEAYyEeMOro IMpollecca.
Bo3MoHBIN BU TaKOro Tpadrka moka3aH Ha pUCYHKE O.

B pexume '"Pemaktop" wuMeeTCs BO3MOXHOCTH  BBIJCIUTH
dbparMeHT AaHHBIX B OTHAENIbHBIM (ait. s 3TOoro B BepTHUKAIHLHOM
MeHI0 pexkuma "PenakTop" HeoOxoaumo BeIOpaTh pexuM "CermMeHt'.

Bun skpana B pexume "CerMeHT' aHAJIOTMYEH BHUAY JKpaHa B
pexume "Busyanuzanus", HO Ha rpaduke Ha OCH aOCIUCC MOSIBISETCS
MapKep MNPSAMOYTOJbHON (POPMBI, KOTOPBIA MOXKHO TEPEIBUTaTh MyTEM
onHOBpeMeHHOro Haxkatus kimaum "Ctrl" u ">" npum  ToUYHOM
yctanoBke, 60" "Ctrl u "- —" npu rpy0Ooii ycraHoBke. Bwinenenue
(¢parMeHnTa (cerMeHTa) MPOUCXOAUT IMyTeM HaxkaTus kinaBuiu "Enter'.
BrieneHHbli PparMeHT AaHHBIX MOKET OBITh 3alKcaH B OTACJIbHBIM
¢daill myteM BBIOOpAa B BEPTHKAIBHOM MEHIO pexuMma '"Pemakrop"
nyHkra "®aitn cermenTa.

st Toro, 4ToObl MOJIYYHUTH [JAHHBIE OT HCTOYHHMKA CHUTHAJA,
HeoOxoquMo B pexume "Penaktop" BbIOpaTh myHKT "HccnenoBanue".
Bun skpana mocie 3TOro IyHKTa IIOKa3aH Ha pucyHke 7. Yacrora
JTUCKPETU3aIlMd BBIOUpAETCS UCXOAs W3 KpuTepusi HaiikBucra, HO He
nobkHa ObITh MeHee 19I'm, uTo 00YyCIOBIEHO OCOOEHHOCTSMHU
ucnoJyibdyemoro Ttanmepa (cM. JuctuHr 1), m Beime 20kl'm, d4ro
OOYyCIIOBJICHO ~ TEXHUYECKUMH  XapaKTEPUCTUKAMHU  AHAJIIOTOBOTO
untepdeiica. Crnenyromuii mapameTp, BpeMmsi HaOJIIOeHUs 3aaeT BpeMs
cuuThiBaHus MH(GOpMau B ceKyHaax. [Ipu 3Tom ciienyer y4uThIBaTh
OTPAaHMYCHHS, CBS3aHHBIE C KOHEYHOCTBHIO OIEPATUBHOW MaMSITU
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MallliHbl. MaKcuMalibHO€ BpeMsi HaONIOJIeHHs CUTHaja Tmax
BBIYHUCIISIETCS TIO (pOopMYyJIE:

M max
Tmax=——,
L*fg

riae Mmax - 00beM CBOOOTHOM OTIepaTHBHOM MaMsITH, B 0aiTax;
fg - wacToTa AUCKpETH3aLuN, B C
L - mnmmHA cioBa, B OaiTax (KOJIMYECTBO OalT, 3aHUMAEMBIX OJIHUM
OTCUETOM).

B namewm ciyuyae L=2, To ecTh OTCUET 3aHUMAET JiBa OaiiTa. Pacuet
HEOOXOJAMMON TIaMSITH IIPOU3BOAUTCS AaBTOMATHYCCKH, H TpH ¢
HEXBaTKE pa3gaeTcs 3BYKOBOW CHTHAIL.

daiin Penaxrop

**]ccnemoBanne* *

Yacrota nuckperuszarmu (')
Bpewms Habmonenns (c)
Howmep ucrounuxka (0...7) -
Kon ycumenns (0...7) -
Kosdpumment ocnabnenns (1...1024) -

OK Cancel

L

Alt-x — Kowner pa6otst F10 - Menro ®dait1 > Noname.CRV

Pucynoxk 7 — Bun skpana ripu Beioope pexxuma "Hccnenoanue"

HoMmep wucTtouHuka curHanga JexuT B auana3zoHe oT 0 mo 7 wu
3a/1aeTCsl MOJIb30BATENIEM B 3aBUCUMOCTH OT TOT'0, OT KAKOTO HCTOYHHUKA
TUCKPETU3UPYETCS CUTHAJL.

Ecnu curHan HEOOXOOMMO YCHUJIUTh, TO 3HAYEHUE KOJA YCHIICHHUS
3amaercss Oonbiie Hyns. Ecim ke, HAo00pOT, CHUTHaiI JIOJDKEH
OCJIa0JIATHCSA, TO BBOAUTCA KOIP(OUIMEHT OCIaOJeHUs, JeXKalluid B
npenenax ot 1 no 1024. Curnan Ha BbIXOJi€ aTTEHIOATOPa OMPEAECHSAETCS
1o opmyiie:
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UBI)IX = UBX 1- KOCH
1024

rae U, - CUTHAII Ha BXOJE aTTEHI0AaTopa;
Kocn KO3 duninenT ocnabienus, gexanmi B npegenax 1...1024.

Beon mapamerpoB pexnma "HccnmemoBaHue" 3akaHuMBaeTCs
Haxatnem kimaBuinu "Tab". Ecnu BBeneHHBIC [aHHBIE YCTPaWBaIOT
MOJIB30BATENS, TO HAXXUMaeTca kinaBumia "Enter". Ecnu ke mapaMeTpsl
pexuma "HccnemoBanue" HE yAOBIETBOPSIOT IIOJB30BATENA, TO,
nepeiias Ha "Cancel m Haxa "Enter', MOXHO IOBTOPHUTH BBOJ
napaMeTpoB pexuma' Hccienoanue”.

ITocne BBOma mapametrpoB pexuma "HcciaemoBanue' W HaxaTus
kiaBumu "Enter" mpouCcXOAUT CUUTBHIBAHWE JAHHBIX M3 BBIOPAHHOTO
kaHana. [lo oxkoHuanun pexuma "HccnemoBaHue" MPOUCXOIUT MOUCK
max ¥ min 3JIEeMEHTOB C(OPMHUPOBAHHOTO MAacCHBa, YTO HEOOXOIUMO
JUIsl TIOCTPOEHUS rpaduka ucciaeayemMoro mnpoiecca.

Ecnu nannpie HE0OXOAMMO 3amycaTh Ha MarHUTHBIA HOCHUTEIb, TO
B pexxume "daiin" BeiOupaeTcs moApexxuM "3anuch" U yKa3bIBa€TCS UMS
daiina, B KOTOPHIN MOMENIAIOTCS] CYUTAHHBIC JJAHHBIE.

JIuctunr 1

; supply.asm
; [Ipouenypsl, odecneunBatoue uarepdeiic ¢ AL u LAII

.MODEL TPASCAL
.CODE

ASSUME CS:@CODE
PUBLIC Dataln, DataOut, SetParams

CORR EQU 512
SetTimer proc near
in al,61h
and al,11111101B  ;3ampeTuTh  JUHAMUK
(out 1) m
or al,1 ;OTKpPBITh BOpoOTa-gate (Out
0)

out 61h,al



mov

10
al,10110000B  ;ycraHOBHUTH

PEXKUM pabOThI

out
ret

SetTimer endp

;KaHaJja 2
43h,al ; (pexum 0)

; Procedure Dataln(where:pointer; n:word; counter:word)

WHERE EQU DWORD PTR [bp+10] ;ampec yka3arteneit Ha

OJIOKH

N EQU WORD PTR [bp+8] ;xonudecTBO 0JI0KOB aMsATH
COUNTER EQU WORD PTR [bp+6] ;3HaucHme CUYCTYMKA

JUJI TakuMepa

Dataln

repeat:

proc
push
mov
mov
IIaMsITH
push
Ids
0JIOKHU
les
IIaMATHU
mov
CJIoBax
add
0JI0Ka
cld
call

mov
out
mov
out

mov

far
bp
bp,sp
bx,N ;B BX konmuectBo OJIOKOB
ds
s, WHERE ;B DS:SI aapec ykazateneir Ha
di,[si] ;B ES:DI aapec 1-ro ©Omoxka
cX,[si+4] ;B CX pasmep Onoka B
si,6 ;OTH-€ CMEIICHUE ajpeca Cies.
SetTimer

aX,COUNTER : 3Hauenme cueTumka

42h.al ; MIIQIIHAI OaliT cueTYnKa
al,ah
42h,al ; CTapIIMi OalT cueTuYnKa

dx,030Eh
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in ax,dx ;ANTacM CJIOBO W3 PErHucTpa
ALIIL...

stosw ;-..M TIEPECHIIIAEM €T0 B IaMATh

dec CX ; YMCHBIIAEM KOJ. CBOOOIHOM
aMsATH

cmp cx,0 ; €CTb €II¢ MaMATh ?

jnz count ; HET - 3arpy3WTh HOBBIH ajapec
0Ji0Ka

dec bx ; TIEPEXOJUM K CICAYIOIIEMY
0JIOKY

cmp bx,0 : €CTh ere OJIOKH ?

jz repend ; €CIIM HET - 3aKOHYUTH PadoTy

les di,[si] ;B ES:DI aapec cien-ro 0ioka
aMsITH

mov CcX,[Si+4] ;B CX pa3mep Omoka B
CIIOBax

add si,6 ;OTH-€ CMCIICHHUE ajpeca Cic.
0J10Ka;IIPOBEPSICM HE UCTEKIIO JIK BPEMSI

count:

in al,62h ;cunTaTh u3 mopta C

test al,00100000B  ;mpoBepsieM 5-ii OUT-BBIXO.
2-TO

;KaHaa

jZ count ;TIOBTOPSIEM II0Ka HU3KUU
YpPOBCHb

jmp repeat

repend:

pop ds

Pop bp

ret

Dataln endp
;Procedure DataOut(where:pointer;n:word;counter:word;nda:word)

WHERE EQU DWORD PTR [bp+12] ;ampec yka3atenei
Ha OJIOKU



N
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EQU WORDPTR [bp+10]  ;kommdecTBo

OJIOKOB ITaMSITH

COUNTEREQU  WORD PTR [bp+8] ;3nHaucHme CUYCTUHKA

NDA

loading:

IUTS
;TariMepa
EQU WORD PTR [bp+6] ;aapec peructpa L1AII
DataOut proc  far
push  bp
mov bp,sp
call SetTimer
push  ds
cld
mov aX,COUNTER : 3sHauenme cuetumka
out 42h.al ; MUTQIIAI OaliT cYeTYMKa
mov al,ah
out 42h.al ; CTapIIui OalT cUeTUYHMKa
mov di,N :B DI kommuecTBo

OJIOKOB ITaMATH
les bx, WHERE ;B ES:BX anpec ykasar. Ha
0JIOKHU

Ids si,es:[bx] ;B DS:SI aapec 1-ro
0JIOKa maMsTH
mov cX,es:[bx+4] ;B CX pasmep Onoka B
CIIOBax
add bx,6 ;OTH-€ CMEIICHUE aj-ca
CJI-TO ;0JIOKa
count2:
in al,62h ;canTarh u3 mopra C
test al,00100000B ;ipoBepsieM  S5-i1 OuT-
BBIXOJ 2-TO ;KaHaJia
jz count2 ;TIOBTOpPSIEM TIOKa HU3KUU
YPOBCHB
repeatl:
mov aX,COUNTER ;3Hauenue cueT4ymka

out 42h,al ;MJIQIIIMNA OalT cueTYnKa



mov
out

mov

lodsw

AX
add
out

peructp LIAII

mov
mov
Haxkara JI1u

int
cmp
je

dec
CBOOOHOM

cmp
jnz
azpec

dec
0JIOKY

cmp

jz
CHayaJia

Ids
0JI. maMsTH

mov
CJIOBax

add

CIIE-TO
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al,ah
42h.al

dx,NDA

ax,CORR
dx,ax

al,0
ah,1

16h

al,27

rependl

CX

cx,0

countl

di

di,0

loading

si,es:[bx]
CcX,es:[bx+4]

bx,6

;CTapIIuii OalT cueTynKa

;peructp LIAIL
;UMTaeM CJIOBO M3 MaMATH B

;KOPPEKTUPYEM...
;.M TIOCBUIaEM  €ro B
;TIPOBEPSIEM HE

;KJIaBHIIIA

;910 Kiauma ESC ?
;€CJIM J1a 3aBEPIIUTH PadOTy

;YMEHbIIIaeM KOJI-BO
;TIAMATH
;€CTb €IIe ITaMAITh ?

;HET - 3arpy3uTh HOBBIN

;0JI0Ka
;TIEPEX0/I. K CICAYIOIIEMY

;€CTb ellle OJIOKU ?
;CCIIH HET HaYMHAEeM
;B DS:SI anpec cnen.
;B CX pasmep OJioka B
;OTH-€

CM-HHUC aJ-Ca

;010Ka
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countl:
in al,62h ; cunTath u3 moprta C
test al,00100000B ;TIpoBepsieM  S5-ii OuT-
BBIXOJI 2-TO
; KaHasa
jZ countl ; IOBTOPSIEM TTOKAa HU3KUU
;YPOBCHbB
jmp repeatl
rependl:
pop ds
Pop bp
ret
DataOut  endp

;Procedure SetParams(sourse:byte; amplify, attenuate:word)

SOURSE EQU BYTE PTR [bp+10];Ne ucrounuka (ot 0
10 7)
AMPLIFY EQU WORD PTR  [bp+8];xoadduiment
YCUIICHUS
ATTENUATE EQU  WORD PTR  [bpt+6];k0addumment
ocy1abJIeHUs
SetParams proc  far
push  bp
mov bp,sp
mov ax,0
mov al SOURSE ; HOMEp UCTOYHUKA
mov dx,030Bh ; pErucTp
U3MEPUTEIBHBIX
out dx,al ;lpeoOpazoBarenei
mov aX,AMPLIFY )
KO3 PUIIMEHT yCUICHUS
mov dx,030Dh ;  peructp Kod3d.
YCHIICHUS
out dx,ax
mov ax,ATTENUATE

K03 duIeHT ocaadneHus
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mov dx,030Ch ; PETUCTD
ATTCHIOATOpAa

out dx,ax

pop  bp

ret

SetParams endp

END

Jluctunr 2.

PFHeader = “FHeader,
FHeader = record { 3aromnoBok (aiiyia JaHHBIX }

DataType :string[4]; { tun manneix REAL wiu INTG}

Cols :longint; { uucino s;meMeHToB }

Lines :byte; { umcno crpok }

Frequency :longint; {uactora guckperu3anuu }

Time :longint; { Bpems HaOrOICHUS }

Period :longint; { nepuon HaGmoneHNs }

Pause :longint; { nepuon mays3sr }

Min,Max :integer; { MHUHUMAJILHBIN 51

MaKCHUMAaJIbHBIM }

{ DIeMEeHTHI }
end,; { Bcero 30 Gaur }

Paboty mporpammel cuuTbiBanusi JaHHbIX B O3Y OBM MoXHO
u3yuuth 1o Jlucrunry 1. @opmar ¢aiina JaHHBIX, MOJYy4aeMbId C
MOMOIUIBIO 3TOW mporpaMmbl, Winttoctpupyet Jluctunr 2. Kak BugHO U3
HEro Iepes pa3MeElIeHUEM JaHHBIX HA JUCKE 3aIlMCBIBAETCS 3arOJ0BOK
mmuHo B 30 Oaiit. Takum o00pa3zoM, ¢ain JaHHBIX —SIBJISIETCS
HETUNM3UPOBAHHBIM W 3alUCh W CYUTHIBAHWE U3 HEr0 BEIETCSA C
IIOMOIIIBIO  TIpolleayp paboThl ¢ HETUINU3UPOBAHHBIMM (aiimamu,
O03HAKOMUTHCSI C KOTOPBIMU MOKHO B [3].

[Ipy n3ydeHuu JIUCTUHTA 2 00paTUTE BHUMAHUE, YTO YUCIIO CTPOK
B 3aroyiopke (aiiyia JaHHBIX OOBSABICHO KaK IMEepeMeHHas Tuma byte,
CIENOBATENBHO, MPU COCTABICHUM CBOMX NOPOrpaMM WIH TIpU
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UCIIOJB30BAHUM YK€ TOTOBBIX MPOTpaMM, palOOTaAIUX C ATUMHU
daiimaMyu JaHHBIX, HENb3sl JOMYCKaTh CUTYyalldd, KOT/a YHCIO CTPOK
MIPEBBICUT BEIUYHUHY 2535.

3.2. U3yueHue MoayJisi aHAJIOTOBOIr0 nHTEepeiica

Pemenne  3amaum  panMOHAJIBHOTO  TOCTPOSHUS  CHUCTEMBI
0o0pabOTKM JaHHBIX MOXKET Oa3upoBaThCid HaA  HMCIOJIH30BAHUU
aHAJIOTOBBIX ~ MHKporpoleccopoB  (AMII), cTpykTypa KOTOpPBIX
dbopMupyeTcss Ha OCHOBE CIEAyIOled Ilenu MpeoOpa3oBaHusl W
00pabOTKH CUTHAJIOB:

ACBx—->AHII-IOC—-LHAII->ACBB=IX,

rae ACBX - BXOAHBIE aHAJIOTOBBIE CUTHAJIBL;
AIII - ananmoro-uudpoBoe npeodpa3oBaHue;
LHOC - nudpoBas 00pabOTKa CUTHAIOB;
LIAII - mudpo-ananororoe nmpeoOpa3oBaHUE;
ACBBIX - aHAJIOTOBBIE CUTHAJIBI BBIXO/IA.

Tak kak B ocHoBy AMII mnonoxena mudpoBas 00padoTKa
CUTHQJIOB, TO CHUCTEMbl OOpaOOTKH [AHHBIX, TOCTPOEHHBIE C
npumeHenneM AMII, o00mamarOT BBICOKMMH  3KCILUTyaTallMOHHBIMU
XapaKTepPUCTUKAMU.

IIpumepom AMII pganHOrO KIIacca MOXeET cinyxuts [[DBM
1030.11 coBMecTHO ¢ aHAJIOrOBBIM HHTEp(EcoM, MOAKIIOUYEHHBIM K
CUCTEMHOM IIMHE, CTPYKTYpPHAsl CXE€Ma KOTOPOTO MOKa3aHa Ha PUCYHKE
8.

PaGora mnpencTtaBieHHONW CTPYKTYphl aHAJIOroBOro uHTepdeiica
ynpasisiercss nporpaMmmoir WAVE mocpeAacTBOM MOJIb30BaTEIBCKUX
UHTEP(PEUCHBIX TEPMUHAIOB, BO3MOXHBIE BUIbI KOTOPBIX MPEICTABICHBI
Ha pucynkax 2-5,7. Ilonb3oBarenb BbIOMpaeT OAWH U3 BOCbMU
U3MEPUTENIBHBIX MTPe0oOpa3oBaTeieil, JaHHbIE OT KOTOPBIX IMOCTYNAT B
O3Y 29BM c nocnenymoomei BO3MOXKHOCTbIO 3allUCH HAa MAarHUTHBIN
HOCHTEIb, WIN BEIOUPAET OJHMH U3 ABYX BBIXOJHBIX KaHAJIOB, JAHHBIE OT
KOTOPBIX MOCTYIMAIOT K BHENIHEMY IO OTHOLIEHHIO K DBM o00bekry,
IPUYEM BBIXOJHAas HMH(GOpMaLuUs MPEICTAaBICHA B BHJIE AHAJIOTOBOM
BEJINYHHBI.
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BBoa u BbIBOJA JaHHBIX B lLieHTpalibHOM Iiporeccope KI810BM8&6
MOXET OCYIIECTBIATHCA JABYMS CHOCOOaMH: C HCIIOJIb30BAHHEM
aJpeCcHOTO MPOCTPAHCTBA BBOA-BBIBO/IA, U C UCTOJIb30BAHUEM OOIIIETO C
NaMAThIO aJIPECHOT0 MPOCTPAHCTBA, TO €CTh C OTOOpaKEHHEM Ha
MaMSTh.

[Ipu mepBoM crocoOe MPUMEHSIOTCS CHeNHaTbHbIE KoMaHIbl IN
(BBog) u OUT (BbIBOJ), KOTOpBIE OOECIIEUMBAIOT Ilepeaady JaHHBIX
Mexnay akkymymnsaropamu AL mim AX m agpecyembiMu nopramu. [lpu
BBITIOJTHEHUM ITUX KOMaHJ BbipabarbiBaeTcsi curHan M/IO=0, koTopsiii
UACHTU(UIIMPYET  BBHIOOp  MPOCTpPAaHCTBA  BBOAA-BHIBOJIA U B
COBOKYNMHOCTH ¢ curHaiamu WR u RD mno3Bosser copmupoBath
cucremubie curdHaiel [OW u IOR miis ynpasnenust onepauusiMu 3anucu
NaHHbIX B mopT W ureHue u3 nopra. Komanael IN m OUT wmoryt
VCTIOJI30BAaTh MPSIMYIO aApECAlNI0, KOTAa aapec MOpTa CONEPKUTCA B
BHJI€ KOHCTAHTHI BO BTOPOM OaiiTe KOMaH/bl, 1 KOCBEHHYIO aJpecalluio,
Korjaa aapec pacrnoJiiaraercs B peructpe DX. B mepBoM ciaydyae MOXHO
azgpecoBaTh 1Mo 256 MOpTOB JJIsI BBOJA W BBHIBOJA JAaHHBIX. Bo BTOpoM
oOecreunBaeTcsi aJpecHoe MpocTpaHcTBO 10 64K 8-OMTOBBIX MOPTOB
uwmu 10 32K 16-6utoBeix moptoB. KocBeHHas ampecarusi mo3BOJISET
BBIYHUCIISITH aJipeca MOPTOB MPH BHIMOIHEHUH TIPOrpaMMBbI U yI00HA TIPH
OpraHu3alli  BBIYMCIUTEIBHBIX  IUKJIOB  JJIi  OOCIIy>KHUBaHUS
HECKOJIBKHX IMOPTOB C IMTIOMOIIBIO OJTHOU MTPOLEITYPHI.

Bocemp sweexk F8...FF B mpocTpaHcTBE  BBOAA-BBIBOJIA
3apEe3€pPBUPOBAHBl JUI1 CHUCTEMHBIX LEJIEH, W MCIOJb30BaTh HMX B
MPUKJIATHBIX TPOrpaMMax HE PEKOMEHYETCS.

[Ipu BTOpOM cHocoOe aapeca MOPTOB pPa3MENIAIOTCS B 0OIIEM
apecHOM TIPOCTPAHCTBE, W OOpalieHHe K HUM HE OTJIMYAETCS OT
oOpailleHusT K  g4YeiikaM [OaMaTH. OJTO  MOBBIIIAET THOKOCTH
MpOrpaMMUPOBAHUA, TaK JUIi BBOJA-BBIBOJA MOKHO HCIOJIb30BATh
To0y0 KOMaHAy ¢ oOOpallleHMeM K TMaMsITH Mpu J000M crocobe
anpecamuu. Tak, komanga MOV mno3BonsieT nepenarb JaHHBIE MEXKIY
J00BIM OOIIIMM PErUCTPOM WM SYEUKOW MaMATH U TOPTOM BBOJA-
BeIBOJIa, a Jorudeckue koManael AND, OR, XOR u TEST no3BoisioT
MaHUNyJIUpOBaTh Outamu B peructpe mnopta. I[lpu 3TOoM, oOJHAKO,
CIeAyeT Y4YUTHIBaTh, YTO KOMAaHJbI C OOpallleHHEM K IMaMSATH HUMEIOT
OoJIbIIUN (OopMaT M BBITIOJHSIIOTCS JOJbIIE, YeM IMpoCcThie KoMaH bl IN
uin OUT. Kpome Toro, HeCKoJibko ycioxHsercs aemudppupoanue 20-
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OUTOBOr0O (PU3MUECKOTO aJpeca MopTa U COKPAIAETCA YUCIO aJpECcoB,
KOTOPBIE MOTYT HCHOJIb30BATHCA JIJISI YTEHUSI STYEEK MaMSTH.

Mukporponeccop MOXKET mepenaBaTh MO MIUHE OalT WU CIOBO
B/u3 BY. UT0OOBI CJIOBO mepenaBajioch 3a OJWH IMKJ IIMHBL, aapec BY
JIOJKEH OBITh YeTHBIM. Anipec 6aliToBoro BY MoxkeT ObITh YETHBIM WM
HEYETHBIM, W COOTBETCTBEHHO IIOPTBl JTHUX BHEIIHUX YCTPOMUCTB
MOAKIIIOYAIOTCS K TMHUSIM MIIQJIIIETO U CTapiiero 0aiTa mMWHbBI JaHHBIX.
Jlns pasnenbHOTO OOpalieHuss K J3TUM  T[opTaMm A pUpOBaHUE
aJIpeCOB OCYIIECTBJISICTCS C Y4YETOM CUTHAIOB Ha JjuHugax BHE
(pa3permienue crapiiero OaWTa JOMOJMHUTEIBHBIA aAPECHBIN BBIXOJ) H
AO.

Cxema 3anmycka AIIIl moctpoena takum o6Opazom, uto ALl
HAaXOJUTCA B TMEPMAHCHTHOM pEXKHUME MpeoOpa3oBaHUs JAaHHBIX. DTOT
PEKUM ITO3BOJISIET OCYIIECTBUTh CXE€Ma aBTO3AITyCKa, BBINOJHEHHAS Ha
nByx onHoBuOpatopax DDI1, DD2 KI55AI'l. Takum oOpa3om, B
peructpe AIIIl Bcerma HAXOAUTCS OTCYET TMOCIEAHUX JAHHBIX C
MaKCHMaJIbHBIM 3alla3/bIBAaHUEM, PaBHBIM BPEMEHH IpeoOpa3oBaHUs
AIIIL to ecth 30 MKC.

binok AIIIl coctout m3 AIII KI13TIB1 u cxembl BBIOOPKHU-
XPaHCHUS. Cxema BBIOOPKU-XPAHECHUS HeoOXxoauMa U1t
"3ameNKuBaHus" aHAJIOrOBOT'O CUTHAJIa Ha BpeMs ipeoopazoBanus ALILI
Y TIOBBIIIAET TOYHOCTH MPEOOpa30BaHMUS.

Tak kak aHaJOrOBbI HWHTEphENC  BBIMOJHICT  (PYHKIIUHU
KOHTPOJUIEPA BHEITHUX YCTPOMUCTB, TO OH JOJKEH T€HEPUPOBATH CUTHAI
XACK, koTOpsbIii, B CBOIO Ouepenb, reHepupyer curian READY mis
mukponporeccopa KP1810BM86. Cxemsl ¢GopMuUpoOBaHUS CUTHaNa
XACK pazmuunabl o ALIIl w  peructpoB  (M3MEPUTEIBHBIX
npeoOpazoBarteneil, arTeHaTopoB, ycunurened, [{AIloB). Oto cBs3aHo
C TE€M, 4YTO PErucTphl padotaror B Temne OBM, uro He Tpedyer
nonoyHuTeNbHOM cunxpoHusanuu, ALl paGoraer cormacHo cBoeMy
nukiny. Kpome Toro, yctaHoBka MCTHHHBIX AaHHbIX B peructpe AILIII
orctaeT Ha 1 mMkc ot curHana "I'oroB" ALIIL. B cBs3u ¢ 3TuM curHan
XACK  reHepupyercsi €  COOTBETCTBYIOIIMM  3alla3/lbIBAHUEM
otrHocuTenbHO "curHana "T'oTtoB" AIIIIl, uro oOecrnieumBaeTcsi BTOPHIM
onnoBuOparopom DD2. Tak kak B peructpe ALl Bcerma nHaxonsarcs
NOCJEAHUE AaHHbIE, TO MpPU OOpalllEHMH K HEMY, TO €CTh MO aJpecy
030B, moctatouHO OJOKMPOBATH IEMb ABTO3aMyCKa M CUUTATh JIAHHBIC
no curdany "T'otoB" AILII. Curnan OJ0KUPOBKU MPUXOAUTCA HA BXOJ
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BC DDI1. Takum o6pa3zom, nuka omnpoca AIIIl Moxer OBbITH
3HAYUTENILHO HUKE BpeMeHH npeoOpa3zoBanus. [lonyuus curnan, XACK
[I5BM cuumaer aapec ALl m TeM camMbiM BOCCTaHaBJIMBAET IEMb
aBro3amycka. Otmernm, urto II9BM wumeer cxemy CHHXPOKOHTPOJI,
KOTOPYIO peanu3yeTr BTopoii cuetunk TaiiMepa KP580BIS53 (agpec 41H)
Y €CJId OT MOpTa BBOJIa-BhIBOAA MM MamsATu He npuaeT curian XACK B
TeueHne 200MKC, TO oOTpabaThIBa€T CXeMa CHHXPOKOHTPOJS MpH
Hannuuu curnana "TE"=1 (pa3pemienue paboThl Taiimepa).

4. KoHTPOJIbHBIE BONIPOCHI

1. Kak onpeaenuTs NpeaeabHy0 4acToTy quckperuzanun AMII?

2.Kak monyuuts ¢ momonipto ALl criektp nuddepeHimansHoro
CUTHAJIA MyJIbCa?

3.Kak nonyuute ¢ nmomompto AMII cniekTp 00BEMHOr0 CUTHaja
myJiabca?

4. ccnenyiite C IMOMOIIBIO AMII CIIEKTP IoMeX
mudpepeHImanp,HOro CUrHaa MmyJjbea.

5.Uccnenyiite ¢ mnomompio AMII cnektp mnomex 0O0BEMHOIO
CUTHAaJa MyJibCa.

6. Uccnenyiite MeTOIbI MOTy4YeHUST (POHOKAPAMOCUTHATIA.

/.Uccnenyiite ¢ noMoiipto AMII moMexu, mpuCyTCTBYIOIIUE MPU
noJiydeHuu (POHOKApMOCUTHAIA.

8. Onpenenute ¢ momotsto AMII cnektp poHOKapIrOCHTHANA.

9.00BsaAcHUTE  XapakTep CHEeKTpa (POHOKAPJUOCHUTHANIA  C
(U3MOTOTUUECKON TOUKH 3PEHUS.

10.Pa3zpaboTtaiiTe mporpaMmy OINpoca HECKOJIbKHUX HCTOYHHKOB
CUTHaJa B peallbHOM MaclITade BPEMEHHU.

11.13BectHO, uTO mpeodOpazoBanne dDypre oOpaTtumo. OOpaTumMo
7 pasnoxenue GyHkiuu B pag Oypre? OTBET 000CHYHTE.

12.Kakum oOpa3om moctpoeHa cxema 3amycka AIIIT?

13.Tlepeuncnrte KOMIIOHEHTHI MOYJIBHOM CTPYKTypa MPOTrPaMMBbl
WAVE.

14.Kakue (pyHKIIMU BBITIOJIHSAET aHAJIOTOBBIA UHTEpdeEc?

15.Ha kakoit ocHOBe (popMHUpyeTCs CTPYKTypa padoTa aHaJIOTOBBIX
MUKPOTIPOIIECCOPOB?
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