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Pa6oTa BblnOnHeHa B fla6opaTOPHH Bbi'IHCnHTenbHOA Tex HHKH H 

BBTOM8TH38UHH 06'beZJHHeHHOrO HHCTHT}'Ta RZJepHblX HCcneZJOBBHHA. 

Hay'!Hh~ PYKOBOllHTenb: 

K8Hl1Hll8T ~H3HKO-MaTeMaTH'IeCKHX H8YK 

O~HUHanbHbJe onnoHeHni: 

llOKTOp TeXHH'IeCKHX HaYK 

ZJOKTOP ~H3HKO-MaTeMaTH'!eCKHX HaYK 

Benymee HaY'!Ho-HccnenoeaTenbcKoe yqpeli<ZJeHHe: 

MocKOBCKHA rocy napcTBeHHbJA YHHBepCHTeT HMeHH 

HaY'IHO-HCCnenoeaTenbCKHA HHCTHTYT RZJepHOA 

n. B. CKo6enbUbJHa ( r. MocKBa). 

B. M.Mopo3 

IO.A. Kapll<aBHH 

H.C.AHreno6 

M. B. floMoHocoea, 

~H3HKH HMeHH 

3amHTa llHCCepTBUHH COCTOHTCR 11 
__ 

11 1996 rona 

B __ 'lac. __ MHH. Ha 3acenaHHH nHccepTaUHOHHoro CoeeTa no47.01 . 04 

npH fla6opaTOPHH Bbi'IHCnHTenbHOA TeX HHKH 

06'bellHH~HHOrO HHCTHT}'Ta RllepHb~ HCCnenoeaHHA , 

o6nacTH. 

H aBTOMaTH38UHH 

r. fly6Ha, MocKOBCKOA 

AeTope~epaT pa3ocnaH 11 
11 1996 rona. 

C nHccepTauHeA MOli<HO 03HaKOMHTbCR B 6H6nHOTeKe OMHM. 

Y'leHb~ ceKpeTapb CoeeTa 

KaHllHll8T ~H3HKO-MaTeMaTH'IeCKHX HayK W.~ 3.M.MeaH'!eHKO 

OEilliAH XAPAKl 

AKTyanb HOCTb. ABTOMaT.H3H 

nocTaTO'IHO pacnpOCTpaHeHhl C 

3KCnepHMeHTanbHOA RllepHOA ~H3 

3neMeHTapHbiX '!aCTHU H Rllep MeTOi 

BbmonHReMbie c Hcnonb30BaHHeM Kal 

60nblliOrO 06'beMa H3MepeHHA KOOJ 

nonli<H8 npOH3BOnHTbCR 

o6ecne'IHBa~mHx Haneli<HY~ 

Ha 

o6pa6c 

HCnOnb30BaHHe aBTOMaT H3 HPOB8H 

B03 MOlKHOCT b cymecTBeHHO nOBblC 

CHHMKOB H 3~~eKTHBHOCTb o6pa 

uenoM. 

npHMeHeHHe 38M nnR pea l 

npH6opaMH B CHCTeMaX H3MepeHHR 

3ana'IH conpRlKeHHl! C naHHbiMH 31 

c o 6 oA no3 BOnReT Hcnonb30BaTb e : 

H3 HHX. 

Uenb pa6oThl 3aKn~'lanacb B 

annapaTYPhl nnR Hcnonb3oBaHHR e 

H BhlnonHeH~R 3ana'IH conpRll<eHHR 

Hay'!Hal! HOBH3Ha pe3YnbTa 1 

cneuHanbHhlX HHTep~eACOB , n03E 

CH~ TeMhl Ha OCHOBe £C 38M H nepc 

na~mHX B03MOlKHOCTb MHHHMH : 

cnoco6cTBYR pa3BHTH~ Hanpaene 

HH~OpM8UHH Ha OCHOBe nepcoHanb l 

npaKTH'IBCKall UBHHOCTb p i 

Hcnonb3oBaHHBM npoeeneHHb~ pa 

C03llaHhl H nony'IHnH npaKTH'IB I 

KaMepHhlX CHHMKOB non ynpaene l 

ynpaeneHHll nonyaBTOM8TH'IBCKHI 

npOCMOTpOBQ-H3MBpHTBnbHb~ CTO 

I I.~. ;.. .• 
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fla6opaTOPI111 BbllJI1Cni1TBnbHOA TBXHI1KI1 11 

0 11HCTI1TYTa RnepHb~ 11CCnenoeaHI1A. 

HayK . 

HaYK 

YHI1BBPCI1TBT. 11MBHI1 

11HC:X:11TYT • .• RfiepHOA 

.). 

8.11;Mopo3 

IO.A.Kap>KaBI1H 

.H.C.AHreno8 

M.8.floMoHocoea, 

41113111(11 11MBHI1 

COCTOI1TCR "--" '19.96 rozia 

naHI111 nl1ccepTaUI10HHOro CoeeTa·no~7:01.04 

· .TBX HI1KI1 .11 aBTOMaTI13aUI111 

11CCJ!enoeaHI1A, r.ny6Ha, MocKosci<oA 

" 1996 ron a. 

o3HaKoMI1TbcR·s 6116n11oieKe Ol1Hl1. 

HayK ~~ 3.M.l1saHlJeHKO 

.j 

~ 

OliffiAH XAPAKTEPI1CTI1KA PAiiOTbl 

AKTyanbHOCTb:· AsToMaTI1311posaHHbiB 113MBPI1TenbHbiB c11cteMbi 

nocTaTO'IHO pacnpOCTpaHBHbl cpen11 cpenCTB, 11CHOnb3Y~MbiX B 

3KCnepi1MBHTanbHOA RnepHOA ~H311KB np11 113Y'IBHI111 B3ai1MOneACTBI1A 
' '< " 

3nBMBHTapHblX lJaCTI1U 11 Rnep MBTOn~KOA TpBKOBhlX KaMBp.' 11ccnenoBaHI1R, 

BbiDOnHRBMblB C 11CHOnb30BaHI1BM KaMepHOA MBTOn11KI1, Tpe6yDT nposeneHI1R 

6onbDIOrO 06'beMa 113MBPBHI1A KOOpni1HaT •. 3HalJI1TBnbHaR lJaCTb pa60Tbl · 

nomKHa ' npOI13BOnl1;bCR Ha. nonyaBTOMaTI1lJB,CKI1X . np116opax, 

o6ecnelJI1BaDml1x, HalielKHYD o6pa6oTKY . cnolKHbiX . co6b!TI1A. Co3~aHI1B . 11 

11CHOnb30BaHI1B aBTOMaTI1311POBaHHblX 113MBpi1TBnbHbiX . CI1CTBM naDT 

B03MO!KHOCTb cymecTBBHHO nosbiCI1Tb KalJecTso· H3MepeHI1A KaMepHbiX 

CHI1MKOB 11 3~~BKTI1BHOCTb o6pa60TKI1 3KCHBPI1MBHTanbHblX naHHblX B 

uenoM. 

llp11MBHBHI1B 38M nnR peanl13aU1111 ynpaBnBHI1R 113MBPI1TBnbHhlMI1 
. . •' . . .· . . . . . . . \ 

np116opaMI1 B CI1CTBMaX 113MBPBHI1R i<aMBPHblX CHI1MKOB_ Tpe6yeT BbiDOnHBHI1R • 

3ana'll1 conpRlKe~I1R c naHHbiMI1 38M. ConpRlKBHI1e pa3nH'IHbix' 38M· MelKnY 

C060A H03BOnRBT 11CHOnb30BaTb. B3ai1MOnononHRDDII1B B03MOlKHdCTI1 KainOA 

113 _HI1X.' 

Uenb pa6oThl 3aKnD'Ianacb s p~3pa6oTKB 11' co3naHI111 3neKTpOHHOA 

annapaTYPbi nnR 11cnonb3.oBaHi1R B CI1CTBMax 113MepeHI1R KaMepHbiX; CHI1MKOB 

11 BbrrlOnHBHI1R 3ana'1.11 COHP.RlKBHI1R C 38M. 

HaylJHaR HOBI13·Ha pe3ynbTaToB pa6on1 onpenenReTcR co3naHI1BM 

CHBUI1anbHblX 11HTBP~BACOB, H03BOnRDD111X peani130BaTb 113MBPI1TBnbHblB 

CI1CTBMbl Ha ocHose EC 38M 11 nepcoHanbHbiX 38M Tl1na IBM PC XT/ AT· 11 
. . ' 

naDD!I1X · B03MOlKHOCTb M11HI1MI1311POBaTb annapaTYPY • COHPRlKBHI1R, 

CHOC06CTBY.R ' pa3BI1TI1D, H'anpaBnBHI1R B ·pa3pa60TKB CI1CTBM o6pa60T1,<11 
. I . . ' 

11H~OpMaU1111 Ha OCHOBB nepcoHanbHblX 38M CBMBACTBa IBM PC. 

llpaKTI1lJBCKaR UBHHOCTb pa60Thl COCTOI1T B TOM, 'ITO C 

11CHOnb30BaHI1BM nposenBHHblX pa3pa60TOK np11 yqaCTI111 'aBTOpa 6bml1 

C03naHbl 11 nonylJ11nl1 · npaKTI1lJBCKOB npi1MBHBHI1B CI1CTBMbl_ 113MBPBHI1R 

-KaMepHbiX CHI1MKOB non_ ynpasnBHI1BM: EC 38M B fl8TA 011Hl1, CI1CTBMbl 

ynpasneHHR nonyasToMaTI1'1BCKI1M 113MBPI1TBnbHbiM . np116opoM IIYOC, 

npocMoTposo-113MBPI1TBnbHb~ cTonoM SAMET s · fl8TA Ol1Hl1 H Me3o-
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.onTH'!BCiHM ~ypbe-MHKPOCKOHOM 8 nHn OMHM Ha OC~08e:nepcOHanbHhlX 38M 

THna IBM PC XT/AT, CHCTBMbl C8H3H. nepcoHanbHbiX 38M THna -IBM PC. 

- XT/AT c EC 38M ueHTpanbHoro 8bi'IHCnHTenbHoro KoMnneKca OMHM. 

Anpo6aUHH. 0cH08Hbie pe3ynbTani pa6oT, 8Km.l'!eHHbiX 8. 

liHCC:epTaUHKI, liOKnallbiBanHCb H Of>CY>KllanHCb Ha HaY'!HbiX CBMHHapax fl8T A 

" mm mum. 

llyf>nHKaUHH. llo MaTepHanaM liHCCepTaUHH ony6nHK08aH~ 10 pa60T, 

npH8BliBHHbiX 8 CllHCKB nHTepaTypbl. . . .J 

CTpYKT'ypa H 06'beM pa60Tbl~ llHCCBpTaUHll COCTOHT 113 88BZIBHHll; 

TPBX rna8 H 3aK~D'IBHHR. 06mHA 06'bBM COCTa8nHBT 108 CTpilHHU, 

8KnKI'!al! 8 PHCYHK08, 2 Ta6nHUbl H' CITHCOK nHTepaTYPbl H3 

38 HaHMBH08aHHA. 

ft 
COllEPlKAHME PAiiOTbl 

. 80 88BliBHHH HOKa3aHa aKTYanbHOCTb TBMb~ C~OPMYnHpb8aHhl UBnb'H 

OCHOBHblB 3al!a'll1 ;pa6on1, np~8BliBHO KpaTKOB COltBp>KaHHB liHCCBPTaUHH. 

llep8aR·rria8a noc8RWeHa npo6neMe pa3pa6oTKH H c03llaHHR 

3nBKTPOHHOA annapaTYPhl llnll H3MBpHTBnbHbiX CHCTBM, ynpa8nl!BMbiX 

EC 38~ llpH C03llaHHH nonya8TOMaTH'!BCKOA .H3MBpHTe~bHOA CHCTBMhl 

llAMC111, Hcnonb3YBMOA 8· fl8TA" OMHM .l!nR H3MepeHHR cHHMK08 · c 

pa3nH'!HbiX TPBK08b!X KaMep, C Y'IBTOM C~OPMYnHp08aHHhlX . Tpe608~HMA K 

CHCTBMB H. Cl!BnaHHOrO 8bJ60pa ynpa8nl!KIW~A 38M 6bin'O ·. npH3HaH·O 

U~nBC006pa3HbiM KOMnneKTOJla.Tb .. CHCTBMY . Hal!BlKJihlM CTaHl!apTHbiM 

06opy li08aHHeM, o6ecnB'IHTb C llOMOWbKI TBPMHHan08 r H6KYKI. pa38.HTYKI 

C8ll3b onepaTOP08, pa60TaKIWHX Ha , nonya8TOMaTH'IBCKHX H3MBPHTBnb~biX 

npH6opax, c ynpa8nRnmeA 38M, a np11 pa3pa6oTKB nporpaMMHoro 

o6ecnetJeHHR Hcnonb~o8aTh TonbKO cpel!CT8a • OC EC.' llnR nocTpoe~HR . 
H3MBPHTenbHOA CHCTBMbl 6bin ,8bi6paH Hcnonb3YBMhlA .~HPMOA ·IBM ceTe8oA 

HPHHUHH opraHH3aUHH . 83aHMOll!iACT8Hll. nepH~BpHAHOrO 060pYl!08aHHH C 

_ 38M 'lepe3 nOl!KnKI'!BHHhlB K ee . KaHanaM_ YCTpOACT8a rpynno8oro. 

ynpa8nBHHR T~P!dHHanaMH. _ TaKoe pemeHHB. no380nRBT 3a C'!BT 8biCOKOA 

ll0MBXOYCTOA'IH80CTH C8li3H C 8HBWHHMH YCTpOACT8aMH H.npHHliTOA 8 IBM 
11 EC 38M MHoroypo8He8oA _CHCTBMhl npoToKono8 o6MeHa· HH~opMaUHBA 

06BC~B~HTb. ·Hal!BlKHYKI pa60TY H3MBPHTBnbHOA _CHCTBMbL llnR nony

a8TOMaTH'IBCKHX H3MBPHTBnbHbiX np1160p08 llYQC :.8 CHCTBMB llAMC .6bina 

'. ~; .... ~· 
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AnnapaTypa. llnR o6MeHa l!aHHbiMH H ·· .,,, 1.· EC.: 3~M··.I 
ynpa8nHnmeA HH~opMauHeA c EC 38M . · . .. _ . 

data · · 
• llapannenbHo- ' < 1 +4) Mimip~eAc . 1 I' r-

nocnel!o8aTenbHbm stroh 1 ~ 
al!anTep 

data(1+4) 
~------~--~~~ ~L-~~~L 

llAC·SAMET - I 

'f, 

SAMET 

M3MEPMTEflbHbl¥1 MOllY flb. 1 

. 
EC 7917B+··· . ~ 

/ :,; IE - -?'' . c 

y 
r 
y 

<=>1~1: 

- <=> 

:W II: 
7 
9 
2 
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Ann!lP.a TYPa l!.illl HaKonneHHI!, HHliHKaUHH 
11 nepBllll,lJJ1 •llaHH~IX 8 EC 38M 

IincK YI!Pa8neHHR I f--+ 1 

HHliHKaUHeA 1 · • 'L-

0TC'IBTHbm 
KaHan X,Y 

KoHTponnep 
---1 KPBATa . 

llYOC 

~~ 
r 

-:->I y 

E 
c 

E~7917Dl+~ 
/ ~-l13MEPMTEflbHblf1 MOllYflb 16 

<=> 

P11c.1. 06maR 6noi<-cxeMa 3neKTpOHHOA an'napaTypbl. CHCTBMM llAMC. 
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nocTasneHa ~anaqa paJpa6oTaTb annapaTYPY nnR HaKonneHHR, HHnHKaUHH 

H nepenaqH naHHLIX a. EC 38M. llnR npocMoTposo-H3MBPHTenbHLIX cTonos 

SAMET, pa6oTaJ>mHx s pelKHMe nporpaMMHoro asToconposolKneHHR, 6Lmo 

Heo6xonHMO pa3pa6oTaTb annapaiypy :nnR nsycTopoHHero .o6MeHa naHHLIMH 

H ynpasnRDDIBfl HHII>OpMaUHBfl c EC 38M. npH peanH3aUHH 3THX Janaq 8 

KaqecTse MYnbTHnneKcopa nnR o6MeHa HHI!lOpMauHefl ~ EC 38M 6Lmo 

Hcnonb·JosaHo ycTpofiCTBO rpynnosoro ynpasneHHR EC-7922. 06maR 

6noK-CXBMa 3nBKTPOHHOfl.annapaTYPhl ~·HCTBMhl nM1C npHseneHa Ha PHC.l. 

llpyraR Janaqa 6Lina CBR3aHaJ C pa3pa60TKOfl H C03naHHBM 

3nBKTPOHHOrO 6nOKa, 003BOnRDDIBro opraHH30BaTb pa60TY II>HJHqecKOfl 

annapaTYPLI, HMei<imefl BLixon Ha MarHcTpanb KAMAK, Ha nHHHH c EC 38M. 

CoJnaHHe 6noKa CBR3H KpefiTa KAMAK c EC 38M qepe3 ycTpoflcTso 

rpynnosoro ynpa~neHHR EC-7922 (5CK-7922JI21 na8ano 803MOlKHOCTb ltnR 
. I 

opraHH3aUHH C8R3H CnHpanbHOro H3MBPHTBnR H CKaHHPYDDIBrO a8TOMaTa 

HPD c EC 38M131. CTPYKTYPHaR cxeMa 5CK-7922 Ha nHHHH c EC 38M 
. ft . . 

npH8eneHa Ha PHC.2. nonKnJ>qeHHB KPBfiTa KAMAK. K EC 38M qepe3 

ycTpOfiCT80 rpynno8oro ynpa8neHHR EC-7922 no380nReT o6ecneqHTb 

8hiCOKYD nOMBXOYCTQflqH80CTb KaK Ja cqeT HCnOnb308aHHR. 

nonynynneKCHOfl C8R3H C npHMBHBHHBM TpaHCI!lOpMaTOPHhiX · pa38R30K H 

cneuHanbHOro KOnHp08aHHR HHI!lOpMaUHH, no~80nRJ>DIBrO OCYDIBCT8HTb 

lllHnbTpaUHD npHHHMaBMhiX CHrHan08 OT- UIYM08, . TaK H opraHH3aUHH Ha 
. . . . . I , 

annapaTHO-MHKponporpaMMHOM YP08HB n08T.OPHOA nepenaqH HHI!lOpMaUHH 

npli . 06HapylKBHHH: OIUH6?K qeTHOCTH HnH npyrHX HapyUIBHHA . npOTOKOria 

o6MeHa. 

8o 8Topofl rna8e paccMaTpH8aeTcR. npo6neMa peanHJaUHH 

ynpa8nBHHR nonya8TOMaTHqecKHMH H3MBPHTBnbHhiM_H npH6opaMH Ha OCH08B 

nepcoHanbHhiX 38M THna IBM PC XT/AT. 5ria·ranapR KOHCTPYKTH8HOMY 

PBIUBHHD H OTKPLITOCTH apx HTBKTYPhl TaKHX n38M, Kor lla KOHCTPYKUHR .· . . 
8-pa3pRllHOA UIHHhl paCIUHPBHHR H norHKa 83aHMOllBACT8HR MBlKllY n38M H 

nOllKnJ>qaeMOfl K DIHHB 3nBKTPOHHOA annapaTypoA COXpaHHnHCb KaK 

CTaHnapT, CTano 803MOlKHhiM C03llaHHB CHCTBM TOfl HB06X OllHMOfl 

KOHI!lHrypaUHH, KOTopaR COOT8BTCT8YBT peUiaBMhiM 3allaqaM. 

DnR ynpa8nBHHR nonya8TOMaTHqecKHMH H3MBPHTBnbHhlMH npH6opaMH OT 

n38M THna IBM PC XT/AT HB06XOllH~O 6LinO pa3pa6oTaTb H C03llaTb 

COOT8BTCTBYDDIYD.3nBKTPOHHYD·annapaTypy, 

llnR C03naHH~ CHCTBMhl ~npa8nBHHR nonya8TOMaTHqecKHM 

H3MBPHTenbHhiM npH6opoM nYOC Ha' OCH08B nepcoHanbHOfl 38M THna IBM PC 

. XT/ AT I 41 Hai16onee y·na6HLIM 61>mo cox paHHTb . TOnbi<O .. HMBDDIHBCR · 8 

COCTa8e npH6opa llaTqHKH nepeMBDIBHHfl X, Y H3MBpHTBnbHhiX KapeTOK Ha 

4 

..... 

OCH08B nHII>paKUHOHHhiX PBUIBTOK, lllOPMHP08aTenH CHrHan08, ynpa8nRDDIHB 

KHOOKH C HX II>YHKUHOHanbHhiM Ha3HaqeHHBM H HHnHKaTOP ·Ha Kopnyce 

3KpaHa npH6opa nnR OT06palKBHHH··· KOnHqecT8a H3MBPBHHhiX TQqeK. 

Pa3pa6oTaHHLifl HHTepl!leflc ZIJJR perHcTpaUHH KoopnHHaT X, Y no:"lKBH 6Lm 

ocymecT8HTb ,np.eo6pa3o8aHHe Hex onHLIX aHanoro8h!X cHrHano8 · 8 cqeTHLie 

HMnYnbChl H nanee 8 . KOOpnHHaTLI H3MBPRBMhiX. TQqeK · H' o6ecneqHTh. 

83aHMOnefiCT8HB- C UIHHOfl n38M. · ~YHKUHOHanbHaR CX.BMa 

perHcTpauHH KoopnHHaT X, Y npH8eneHa Ha pHc.3. 

pa60TOCOOC06HOCTH 3nBKTPOHHO.fl annapaTYPhl 

HHTep.ileflca nnR 
llnR_. npo8epKH 

nonya8TOMaTHqecKHM H3MBPHT~nbHhiM npH6opo~ nYOC 

ynpa8neHHR 

pa3pa6onHa 

OCYDIBCT8HTb 
. . . . : . \. . •. 

cneuHanbHaR nporpaMMa, no380nRJ>Dia~ c: noMODibD ·n38M 

npo8BPKY pa6on1 oTcqeTHoro KaH.Pna nim6opa. 

:. 

I EC 38M - u .• I 

u· 
YrY EC-7922 

,. 

CT AHDAPTHbll1 HHTE P~HIC 
880DA-8bi80DA · 

I 

MAflbll1 HHTE P~HIC 
EC-7920 

5CK;...7922 

Wl+W24 B,N,Fl+F5,Al+A4, 
.~ Wl+W8,Z~Sl,S2 I 

Q,L Rl +R24 

v 
MArHCTPAflb KPEHTA-KAMAK 

PHc. 2. CTPYKTYPHaR ex eMa 5CK -7922 Ha nHHHH c EC 38M. 
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PHc.3. ~YHKUHOHanbHaH CXBMa HHTBp~eAca ~nR perHCTpaUHH 

KOOP~HHaT X, Y. 
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1 
l 

I 
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1 

npyraH 3a~a'la 6bina CBH3aHa C C03~aHHBM B miTI OI-Ull1 UH~POBOA 

'laCTH OTC'IBTHOfO KaHana MB300llTH.'IBCKOfO !lJypbB.:_MHKpOCKOna/S/. B 

~OPMB "BHYTPBHHBA" 3nBKTPOHHKH . fi38M' IBM PC AT. nnR 3T~ro- 6binO 

HB06XO~HMO pa3pa6oTaTb . _HHTBP~BAC ~~H pBfHCTpaUHH KOOP~HHaT H 

ynpaBnBHHH 6nOKOM npHBO~a - 3nBKTPO~BHfaTeneA MB300llTH'IBCKOfO 

ilJypbe -MHKPOCKOlla, ll03BOnHKlDlHA peanH30BaTb 20-pa3pH~Hblf1 .OTC'IBTHbifl 

KaHan npH6opa Ha nepcoHanbHOA 38M IBH. PC AT /G/. 

DnR ynpaBnBHHH npOCMOTPOBO-H3MBPHTBnbHb~· CTOnOM SAMET, 

KOTOJ)biA HCnOnb3YBTCH ~nR H3MBPBHHH CHHMKOB C pa3nH'IHbJX. TJ)BKOBbJX 

KaMep, HB06XO~HMO C006ulaTb KOMllOHBHTbl BBKTOpa nepeMBDlBHHH ( llX, flY) . . , . . . . 
B paAOH TO'IKH, KOOp~HHaThl KOTOpOA npe~CTOHT .. H3MBpHTb. Pe~HM . . ' .;. . . . . . . ; . \ . 
nporpaMMHOfO aBTOCOnp~BO~~BHHH Ha npOCMOTPOBO~H3MBpHTBnbHOM CTone 

SAMET no~~ep~HeaeTcH _HMBKlDlHMCH 3neKTPOHHb~ ·6noKoM ynpaeneHHH 

npH6opoM. nnR ynpaBnBHHH CTOnOM SAMET OT''' nepcoHanbHOA 38M THna 

IBM PC XT/AT ·· HY~!lH TaKoA HHTep~eAc, K_oTopLIA o6ecne'IHBan 6LI 

B3aHMO~BACTBHB C ynpaBnHKlDlBA fi38M 6e3: HB06XO~HMOCTH BHBCBHHH 

H3MBHBHHA e 3nBKTPOHHYKl annapaTYPY ynpaeneHHH cTonoM SAMET .• 
C03~aHHB .TaKOfO HHTep<tlefica/?/ ~aeT' B03MO~HOCTb peanH30BaTb 

ynpaBnBHHB 3nBKTpH'iBCKHM npHBO~OM H3MBJ)HTBnbHbiX KapBTOK 

npocMoTpoeo-H3MBPHTBnbHO~o cTona. SAMET. ClT U38M, · He . H3MBHHH 

HMBKlDlHACH.· 3nBKTPOHHblf1 . 6nOK ynpaeneH.HH nim6opoM, HB06XO~HMblf1. ~nR 
o6ecne'l_BHHH J)B~HMa nporpaMMHOfO aBTOCOllPOBO~~BHHH •. 

8 Tp~TbBA rnaee paccMaTpHeaeT~H npo6neMi opraHH3aU~H · .CBH3H 

nepcoHanbHbJX ·38M THna· IBM PC XT/AT c EC 38M 'lepe3 ycTpoAcTBo 

rpynnoeoro ynpaeneHHH ic..:.7922. PacnpocTpaHe~He . fi3.8M THna IBM PC 

XT/AT cpe~H nonb30BaTeneA EC 38M c~enano aKTyanbHOA' ·3a~a'ly 

opraHH3aUHH CBH3H MB~~Y-TaKHMH fi38M H EC 38M: 
' . ' . . . ,, 

- B03HHKaBT Heo6xo~~MOCTb nepel!ii'IH·~aAnoe MB~~Y fi38M H EC 38M 
c uenbKl o6e~nB'IHTb ~ociyn,co CTOPOHhl fi38M K pecypcaM EC 38M~ 

~ c noHeneHHBM fi38M y nonb30BaTeneA TBPMHHanoe EC-7927 

. B03HHKaeT . Heo6xo~HMOCTb HMBTb ~a fi38M. pe~HM pa6on1; aHanorH'IHLIA 

pe~HMY pa6on1 Ha EC-7927, no~~nKJqeHHOM K EC 38M~ .· 
- BMBCTB C. fi38M llOHBnHKlTCH HOB biB B!J3MO~HOCTH~ . CBH3aHHbiB C 

llO~fOTOBKOA ~aAnOB, OTnallKOA no~nporpaMM H T.~. ~nR ~anbHBAmero HX 

Hcnonb3QBaHHH B EC 38M, a. 6onbDlHB ~aAmi, . nonroTOBnBHHbiB H~ EC 38M, 

Mo~Ho penaKTHpoeaTb Ha. fi38M He3aBHCHMo aT EC 38M . 

.. · 
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8 3TOA r naee paccMaTpi1BaKlTCR CTPYKTypa · 11 np11HU11nl>l 'pa60Thl 

coJllaHHLIX zwR ceR311 ll38M Tl1na IBM· PC· XT/ AT c , EC 38M 11HTepa.eAcoe, 

npi1HUHnl>l opraHH3aU1111 CBR311 ll38M c EC 3BM,. a TaKlKB ca.opMYnl1poeaHI>I 

Tpe6oeaHI1R K nporpaMMHOMY o6ecne~BHI1Kl llnR peanl13aUI111 CBR311 -MBlKllY 

ll38M 11 EC 38M' ~epe3 ycTpoAcTBo rpynnoeoro ynpaeneHHR EC-7922/
8

, 
91. 

CTPYKTYpHaR cxe·Ma 11HTepa.eAc·a· H38M Tl1na IBM PC XT/AT llnR nepella~l1 
a.aAnoe· 11 3MYnRU11H TBPMI1Hana EC..:.7927 e lli1CnneAHoA CI1CTeMe EC-7920 

noKa3aHa aa pl1c.4, 

• .,J 

DATA(0+7) B 

(. )DU <,. A F 

TF. -----r I 
. . .2 , I . I I ,[: ""'-STATUS CURSOR ADDR., ~ 

. REGISTER AID REGIST~RS - ~ · 
ADDR(0+9) ) ~ .. 0 

u.r 
RESET DRV. 

•' 
p N 

-IOR ' C T; -row D 
osc. R FUNCTION DECODER 0 E 
AEN I CONTROL ·UNIT ; ; NR 
T/C v . T F 

' E RA 
{IRQ2{IRQ9) R I 0 c 

'· s L E 

COAXIAL 

1 DRQl L 

-,DACKl 
I·' =I INTERRUPT LOGIC I 'E -R 

DMA. CONTROL -'," .. ,,, --

P11c.4."CTPYKTYPHaR CXBMa 11HTBpa.eAca ll38M Tl1na 

IBM PC XT/AT ll~R nepella~l1 a.aAnoe 11 3MYnRU1111. 

TBPMI1Hana EC-7927 e lll1cnneAHoA cl1cTeMe EC-7920. 

. nanee_' B 3TOA rnaee paccMaTpi1BaKlTCR B03MOlKHOCTI1 npi1MBHBHI1H 

11H'!epci>eAcoe ll38M · Tl1na IBM PC XT/ AT llnR • nollKmo~eHI1R K EC 38M ~epe3 
YCTPOACTBO rpynnoeoro ynpaeneHI1R EC..:.7922, np11 o6pa60TKB a.l1nbMOBOA 

11H.nopMaU1111, llnH opraHI13aU1111 ceR311 3neMeHToe KoMnneKca pa6o~11x 11 

rpaa.11~BCKI1X cTaHU11A . KOHTPACT/CHHC c EC 38M UBHTpanbHoro 

Bi>Iiii1Cni1TBnbHOro KOMnneKca omm,. a TBKlKB B CI1CTBMB 38M, 

11CnOnb3YBMOA llnR pemBHI1R 3alla~I1''MOllBnl1pOBaHI1R
1 

3KCnepi1MBHTOB no 

r ny6QKO-HeynpyrOMY paCCBRHHKl MKlOHOB Ha CBBPX npOBOllRIUBM MarHI1THOM 

cneKTpOMBTpe STORs/lO/. 
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OCH'08Hb!E PE3YllbTATbl PA60Tbl 

1. nnR B~n6nHBHI1R 3alla~l1 conpRJKBHI1R C 38M 3nBKTpOHHOA 

annapaTYPI>l, npi1MBHRBMOA np11 66pa60TKB 3KCnepHMBHTanbHI>IX_ llaHHI>IX, 

npellnOlKBHO 11CnOnb30BaHI1B nonYllYnnBKCHOA CBR311, n03BOnRKliUBA 

nepella~y 11Ha.OpMaU1111 no KOaKCI1anbHOMY o6ecne~I1Th 

paCCTORHI111 llO 1200 M CO · CKOpOCTbKl ~ 1 M611T /C. 

· Ka6enK> Ha 

81>1cOKaR 

nOMBXOYCTOA~I1BOCTb, llOCTI1raeMaR, , KaK 3a 

TpaHca.opMaTopHLIX pa3~R30K 11 cneul1anbHoro 

C~BT 11CnOnb30BaHI1R 

KOlli1POBaHI1R, TaK 11 

opraHI13aUI111 nOBTOPHOA nepella~l1 11Ha.()pMaUHI1 np11 06HapyJKBHfil1 Oilli160K 

~BTHOCTI1 11n11 llPYri1X HapymeHI1A npOTOKOna o6MeHa, ··llaBT B03MOlKHOCTh. 

o6ecne~I1Tb HallBlKHYIO pa60TY . 3nBKTPO~HOA annapa_TYPI>I conpRlKBHI1R c 

38~ 3To npellnOJKBHI1B peani130BaHo np11 pa3pa6oTKe 11• ~03llaHI111 
3nBKTpOHHOA annapaTYPI>I llnR CI1CTBM 113MBPBHI1R KaMBP.Hi>IX CHI1MKOB nOll 

ynpaeneHI1BM EC 38M B ll8TA OHHH 11 CI1CTBM ' CBR311 nepcoHanbHI>IX 

38M Tl1na IBM PC XT/AT c EC 38M UBHTpanbHoro Bi>l~l1cni1TBnbHOro 
KOMrineKca OHH~ ,, 

HalleJKHaR patSoTa .s Te~eHI1e llm1ienbHoro eper.ieHI1 · 3.ii~KTpo~H-oA 
annapaTy'pi>l conpRJKBHI1R . C 38M 'B nonyaBTOMaTI1~BCKOA 113MBPI1TB~bHOA 
CI1CTBMB llAHC, · B CI1CTBMaX c·BR311 . Cn~panbHOrO .. 11JMBPI1TBnR: 

cKaHI1PYIOIUero a sTOMaTa HPD 11 .nepcoHanbHhiX "38M T.Hna IBM PC XT/ AT c 

EC 38M nollTBBPlKll~BT npael1nbHOCTb Bi>16paHHoro TBXHI1~ecKoro pemeli~R 
no opraHI13aU1111 06MeHa. 11Ha.6pMaUI1BA c. EC 38M ~epe3 YCTPOACTBO 

rpynnoeoro ynpaeneHI1R EC-;7922. · · ' 

L 1. nnR noriyaBTOMaTI1t.iecKI1X . 113MBPI1TBnbHhiX npl166pos 'flYOC . B 

• 113MBPHTBnbHOA CI1CTeM'e llAHC pa3pa6oTaHhl 11 C03llaHhl 11HTep$eAchl · 

INT/PUOS llnR HaKonneHI1il 'Kooplli1HaT 113MepsieMhix "'TpeKoe·' 11 nepenat.i11' 11X'' 

B EC 3BM . 11 6noKI1 ynpaeneHI1R. 11Hlli1Kaul-ieA · Koni1~BCTBa 113Mepe.HHhiX • 
TO~BK/ 1/.. • . , 

1. 2. nnR npOCMOTPOB0-113MBPI1TBnbHi>IX CTOnoe· ,; SAMET 'B 

113MBPI1TBnbHOA CI1CTBMB · .llAHC ·: pa3pa6oTaHbl , 11 C03llaHhl 11HTBp_a.eAChl•. 

!NT/SAMET llnR. nepella~l1 KOOPll11HaT 113MBPBHHhiX TO~BK B _EC, 38M , 11 

11Ha.opMaUI111 113 · EC 38M llnR ynpaeneHI1R cTonaMI1· _, SAMET s . peJKI1Me 

nporpaMMHoro asToconpoeoJKllBHI1R, 

nocnelloBaTenbHhiB allanTBPhl. llnR · 

11Ha.opMaU1111 e a.opMaT llAC SAMET/ 1/. 
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1.3. Pa3pa6ofaH H co3naH 6noK CBR3H KpeAra KAMAK c EC 38M 

.qepe3 YCTPOACTBO. rpyiJnoaorb ynpaaneHHR EC-7922/2/, . H03BOnRK>WHA 

opraHH30BaTb pa6ory lllH3H'IBCKOA annaparypbi, HMeK>meA Bbixon Ha 

MarHcrpanb KAMAK, Ha m1HHH c EC 38M' H nony'!HBWHA ~paKTH'!ecKoe 
npHMBHBHHe B flBTA OHHH nnR opraHH3aUHH CBR3H CnHpanbHOro 

H3MepHrenR H cK~HHPYK>mero aaroMna HPD c EC 3BM13/. 

1.4. Pa3pa6oTaH H C03naH HHTBplllBAC C 6ylllepHOA naMRTbK> nnR 
CBR3H n3BM THna IBM PC XT/AT c EC 38M.'!epe3 YCTpOACTBO rpynnoaoro 

ynpaaneHHR EC-7922/81, · n6nY'IHBWHff. npaKTH'!ecKoe npHMeHeHHe npli 

SbinOnHBHHH 3ana'l o6pa6oTKH ~HnbMOBOA .HH<llOpMaUHH H paC'IBTOB nnR 
ACY 'OHHI1. 

1.5. Pa3pa6oTaH H C03naH HHTepllleAc n3BM THna IBM PC XT/AT 

nnR nepena'IH lllaAnoa H 3MYnRUHH repMHHana EC-7927 a nHcnneAHoA 

cHcreMe. EC-:"7920/
91, nonY'IHBWI1A npaKTH'IecKoe npHMeHeHHe a nBTA OHHH 

nnR opraHH3aUHH CBR3H .nepcoHanbHbiX 38M KOMrfileKca pa60'IHX H 

rp?lllH'IBCKHX CTaHUHA KOHTPACT/CHHC, C03naHHOro Ha 6a3e n3BM 

PG~386/486, c EC 38M ueHTpanbHoro Bbi'IHCnHTenbHoro KoMnneKca OHHH 

H a nayxMamHHHoA cHcreMe CEC-l066 - PC-386(33ll, Hcnonb3YeMoA nnR 
pe.meHHH ·3ana'IH .. Mo~enHp~aaHHR '3~cnep~MeHTOB no. rnyfioKoHeynpyroMY 

pacceRHHK>. MK>OHOB Ha CBepxnposonRWBM. MarHHTHOM. CHBKTpOMBTpe 
STORS/lO/. . 

2. DnR peanH3aUHH CHCTBM . ynpaan,eHHR. 

H3MBPHTenbHbiMH npH6opaMH Ha OCHOBB nepCOHanbHbiX 

XT/ AT npenno~eHo. · Hcnonb30BaHHe-:. a cocraae 

nonyaBTOMaTH'IBCKHMH 

38M THna IBM PC 

n3BM cneuHanbHbiX 

~~ ~· 

HHTBpllleACOB nJ'!R BbinOnHBHHR '· 3ana'IH . COHPRlKBHHR H3MBPH"t;enbHbiX ~ 

np~6opos: C n38~ ,nepBH'IHOA o6pa60TKH ~HillOpMaUHH H ynpaaneHHR 

npH6opaMH. npaKTHKB HOKa3ana, 'ITO · npennOlKBHHbiB, pa3pa6qTaHHbiB H 

C03naHHbiB HHTBpllle_ACbl naK>T B03MOlKHOCTb MHHHMH3HpOBaTb annapaTypy 

COHPRlKBHHR, o6ecne4HBBR HanelKHOCTb B pa6oTe CHCTBM ynpasneHHR . 

H3MBPH"fBIIbHbiMH ·· npH6opaMH~ a TaKlKB, . BbinOnHRR ' HBKOTOpbiB lllYHKUHH 

nepBH'IHOA . o6pa60TKH ~HillOpMaUHH, · ll03BOnRK>T OCYWBCTBHTb rH6K08 

pa3neneHHe <llYHKUHA . ynpasneHHR MelKny' 3nBKTPOHHOA annaparypoA · H 
' . ' 

· nporpaMMHbiM o6ecne'leHI'ieM Cf1CTeMbi. 

2. 1. Pa3pa6oTaH H. C03naH HHTBpllleAc . n3BM THna ' IBM PC XT/ AT 
' ' ' 

nnR perHcrpauHH KoopnHHaT X, Y, no3aonRK>ruHA . peanH30BO.T,b · cHcreMy 

ynpasneHHR nonyaaTOMaTH'IBCKHM H3MBPHTBnbHbiM npH60pOM nYOC . Ha 

OCHose nepcoHanbHOA. 38M THna IBM' PC XT/AT / 4/. . 
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DnR nposepKH pa6orocnoco6HOCTH 3neKTPOHHOA annaparypw 

ynpaanBHHR. · nonyaBTOMan1'1eCKHM H3MBPH'TBnbHbiM; npH6opoM . nYOC 

pa3pa6oTaHa TBCTOBaR nporpaMMa, il03BOnRK>WaR C HOMOWbK> n38M 

ocymecTBHTb npoaepKy pa6on1 OTC'IBTHoro KaHana npH6opa. · 

2. 2. 'Pa3pa6oraH H C03naH HHTepllleAc n3BM .THna IBM PC, XT I AT 

nnR perHCTpaUHH KOopnHHaT · H ynpaanBHHR 6nOKOM npHBOna 
' .· . . . ·. : /5 6/ 

3n~KTponBHraTeneA MB300HTH'IBCKOro ' rfJyp~e-MHKPOCKOna ' . 

11CHOIIb30BaHHB HHTBPil>BAca B COCTaBe 3nBKTPOHHOA annaparypbl 

MB300llTH'IBCKoro ¢1ypbe-MHKPOCKOna B flHn 011HI1 il03BOnRBT peanH30BaTb 

20-pa3pRnHbiA OTC'IBTHbiA KaHan ; M~M Ha n3BM IBM ' PC AT; naeT . 

B03MOlKHOCTb YBBnH'IHTb CKOPOCTb. · C'IHTbiBaHHR KOopnHHaT · nonOlKBHHR 
KapeTOK npH c'KaHHPOBBHHH ' B · 3anaHHOA o6naCTH ll>OT03MYnbCHH H 

• llOBbiCHTb CKOpOCTb H3MepeHHA. 

2.3. Pa3pa6oraH H coJnaH HHTepel>eAc n3BM THna IBM PC XT/AT 

nnR ynpasneHHR npocMorposo-'I1'3MBPHTenbHbiM cronoM SAMET, 

Hcnonb3YBMbiM nn~ H3MepeH~R .c~HMKos c pa3nH4Hbix·- ipeKOBb;x· KaMep, 

no3BOnRK>WHA peanH30BaTb CHCTBMY ynpaaneH~ui cronoM SAMET Ha ·: oclioae 

nepcoHanbHOA 38M THna IBM PC XT( AT/?/. ,, 

flHTEPATYPA 

1. EenRea A.' B., Kpac'Hocno6onuea B. H.', Mopo3 8 .. 11., HHaHkK~ ·H .• 
' . ' ' . . ' ' ,; ~ . ~ ' ~ . ~ . ' 

PHXBHUKHA B.c.; Xoll>Cl>MaH 3., AlKMYXaH6eroaa n.~:. Crenb~ax A.n., 

CeMeH'os 8. H. \ nonyaBTOMaTH'IBCKaR H3MBPHTenbHaR CH~TeMa nAI1C.· 

06mee on.HcaliHe. C~o6meHHe OHHH, P10:..87-639, DY6Ha, · l987. 

2, KpacHocno6onues 8.11., Mopo3 8.11. 6noK cBR3H KpeAra 

EC 38M ~epe3 YCTPOACTBO rpynnosoro· ynpaaneHHR 

.Coo6meHHe OHHI1, P10-88-692, Dy6Ha, 1988. 

KAMAK c 

EC-7922. 

3. 6enRes A.B;, EoHnapeHKo O.H., Ka3aKos A.A., Koros 8.~. 
KpacHocno6onues 8_.11, Mopo3 · 8. H. , HHBHUKH H. , PHx BHUKHA · 8. C. ; 
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H3MBPHTenR c EC 38M. Coo6me~He 011HH, P10-86-624, DY6Ha, 1986. . 
4. KpacHocno6onues 8.11., Mopo3 B. H., PHXBHUKHA B.C. 

CHCTBMhl ynpasneHHR nonyaBTOMaTH'IBCKHM 

nYOC Ha OCHOBe nepcoHanbHOA 38M THna 

011HI1, P10-95-367, DY6Ha, 1995: 
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Coo6meHHe OH5111, P19;-88-:-86{ ny6Ha, 1988. 

9~ KpacHocno6onues ·8. 11. , 'Mopo3 8.'11. ,/PHx BHUi<HA B. C. 

OpraHH3auHR CBH3H nepcoHanbHbiX 38M· n1na · IBM XT/AT 

qepe3 ycl"poAcTBO rpynnosoro ynpasneHHH EC-7922. 

011HI1, P10~89-852, ny6Ha, 1989. 
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10. 60HKlWKHHa ~ro.' reH'leB 8.11.' 11BaH'l~HKO 11.~' KapneHKO H. H.' 

KpacHocno6onues 8:11., KpeTOB nA., KpHBOXH~HH B~r.' 
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