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Ilpa paapafiorxe anrraparypsr )J)lR Hy)K)J, sxcnepasreara B o6JIacTH <lm
3HRH BhICOKHX 3HeprHl1 oxem, Ba)KHhIM BonpOCOM RBJIReTCR onepaTHBHOCTb, 
C KOTOpoH TaKaR armaparypa C03,lJ;aeTCR. 3Ta orreparaaaocrs BO MHOrOM 
orrpeztenaerca HaJIHqHeM y paapafiornaxa CTeH,lJ;a ,lJ;JIR HaJIa;:iKH armaparypsr 
C Ha60poM BcpoMOraTeJIbHhIX yCTpOHCTB, nporpaMM H T.,lJ;., TO ecrs acero 
'roro, qTO nOHHMaeTCR non TepMHHOM aBTOMaTH3HpOBaHHOe pafouee MeCTO

" (APM). ,UaHHaR pafiora rrocnmnesra OnHCaHHIO APM, C03,lJ;aHHOrO aa ycra
HOBKe ''rHnepOH"/ll ,lJ;JIR pa3pa60TKH UHCPPOBhIX H aHaJIOrOBhIX 6JIOKOB. 

B OCHOBy APM nOJIO)KeHa MHKp03BM MSWP npoaaaortcraa nHP (6an
TOBhIH MHKponpoueccop 58011K80, 64K 6aHT 03Y, .TepMHHaJI, nep<POCTaH
UHH, AUTIY DZM-180, HaKOnHTeJIb aa rH6KHx MarHHTHhIX ,lJ;HCKax) . 

TIoCTaBJIReMOe MaTeMaTHqeCKOe 06eCneQeHHe H xoarparypanaa 3BM 
6hIJIH 3HaqHTeJIbHO paciuapeasr. 
1.	 EhIJIH anarrrapoaansr aa MSWP ,UOC CP/M V2.2, 3KpaHHbIe penaxropsr 

TeKcToB, pacIIIHpeHHaR aepcaa 6eHcHKa, Pa3JIHtlHhIe BepCHHKOMnRJIR
TOpOB c iaccevrfinepa, 6eikHKa H <popTpaHa, penaxropsr cBR3eH H T.n, 
qTO n03BOJIHJIO C03,1J;aTb aa 3BM ynofiayro MaTeMaTHqeCKYIO cpeny. 

2.	 Ileparpepaa pacurapena aa cser nO,lJ;KJIlOqeHHR K 3BM xepea CneUHaJIbHO 
paapafioranasre HHTep<peHchI: 
a) KOHTpOJIJIepa xpeirra KAMAK rarra KK004 12 1 npOH3BO,lJ;CTBa OI1.RI1, 
6) Auny D-IOO (npoH3BO,lJ;CTBa nHP) , xoropoe MO)KeT pafiorars B rpa

<pHqeCKOM pe)KHMe, 
B) napaJIJIeJIbHOH JIHHHH CBR3H AJIR nO,lJ;KJIlOqeHHR nOJIyaBTOMaTa )J)lR 

H3rOTOBJIeHHR nesarasrx nnar H <pOTOllla6JIOHOB ADMAP-4, ADMAP-5, 
r) nOCJIe,lJ;OBaTeJIbHOH JIHHHH CBR3H ,lJ;JIH BKJIlOqeHHR APM B cers 3BM 

0I1.R11 JINET / 3 
I, 

n) JIHHHH qTeHHR-3anHCH HH<pOpMauHH na 6hITOBOH MarHHTo<pOH. 
Kpoxre roro , HMeBlllHHCR B COCTaBe MSWP nacnnen MERA CM7209 

6hIJI 3aMeHeH 60JIee Ha,lJ;eJKHhIM H y,lJ;06HhIM B axcnnyaranaa ,lJ;HCnJIeeM 
cepaa VDT npOH3BO,lJ;CTBa BHP, BHyTpeHHRR nporparawta ("MHKponporpaM
Ma") xoroporo 6hIJIa aasreaena na HOBylO, CneUHaJIbHO pa3pa60TaHHYIO non 
pacunrpeaaoe MaTeMaTHqecKoe ofiecrreseaae MSWP, 

B nO,lJ;KJIlOqeHHOM K MSWP xpejrre KAMAK paar-remeasr C03,lJ;aHHhIe 
)J)lR ,lJ;aHHOrO APM: a) rrporparasrapyerasra reaeparop cepaa HMnyJIbCOB, 
6) rrpor-paraeaaropsr nnM (npor-pasnaapyesrsrx JIOrHqeCKHX MaTpHU) rarra 
556PTl,556PT2u nporpasoaapyesnax TI3YK500PE149, 556PT4, 155PE3; 
B) TaK)Ke MoryT 6hITb YCTaHOBJIeHhI BbInOJIHeHHhIe B craanapre KAMAK 
HHTep<peHChI H ztpyroro rreparpepaaaor-o 060py,lJ;OBaHHR (B 0I1.R11 paspafo
TaH IIIHPOKHH Ha60p raxax HHTep<PeHCOB - CM., HanpHMep,/4.5 I). 
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I1HTEP<1>EI1C KOHTPOJIJIEPA KPEI1TA KAMAK 

31'01' arrreprpeac BbIllOJIHeH aa OT,lJ;eJIbHOH IlJIaTe, OlI n03BOJIHeT BeCTl1 
06MeH C KOHTpOJIJIepOM KK004 O,lJ;liHOtUfbIMli CJIOBaMli na nporpaMMHOM 
ypoane (pe)l(liM M = 0 KOHTpOJIJIepa KK004) . B CBH3li C TeM, qTO npoueccop 
liMeeT 8-Pa3PH,lJ;HYIO MarliCTpaJIb ,lJ;aHHbIX, a KK004 paccxaraa na Lfi-paapan
Hoe. enOBO, 06MeH BbIllOJIHHeTCH sa nsa npaexra. B xasecrae perncrpoa ,lJ;JIH 
xpaaeana 6aHTa liHcPopMaU;lili liCnOJIb30BaHbI MliKpocxeMbI 580l1P12 
BXO,lJ;HOH-BbIXO,lJ;HOH nopr. YCTpOHCTBO ynpaaneaaa onosaaer anpeca "CBOliX" 
nopron (OFOH, OFlH, OF2H, OF3H); npa sanaca liHcPOPMau;lili B rroprt.r 
OFlH li OF3H liM reaepapyrorca carnarna ynpasneaaa KOHTpoJIJIepOM 
DCl li DC2 COOTBeTCTBeHHo. Car'aanaxra DFI li - DF2 KOHTpOJIJlep CTpO
6lipyeT sanacs liHcPOPMau;lili B noprsr OFOH, OFlH li OF2H, OF3H COOT
BeTCTBeHHO. 3anliCb HOBOH aarpopraanaa B 3Tli napsr nopron B03MO)I(Ha 
TOJIbKO nOCJIe cxarsraaaaa coziepacavroro OFlH li OF3H. 

EJIarO,lJ;apH MOI..IJ;HbIM BbIXO,lJ;HbIM xacxanar-r MliKpocxeMbI 580l1P12 
arcmoseaae ,lJ;OnOJIHliTeJIbHbIX npaanepoa ,ZJ;JIH COrJIaCOBaHliH C KK004 He 
Tpe6yeTCH. 

TIoTpe6JIHeMbIH TOK no rnmaa +5 B He npeasnuaer 1 A. 
CneU;liaJIbHOH nporpasoasr-npaaaepa ,ZJ;JIH aroro KOHTpOJ1.:Jepa He paspa

6aTbIBaJIOCb. Bee nporpaMMbI, 06paI..IJ;aIOI..IJ;lieCH K KOHTpOJIJIepy xpeara 
KAMAK, liMelOT c06CTBeHHbIe MliHli-,lJ;paHBepbI. 

KOMMYHI1KAUI10HHhII1I1HTEP<1>EI1C 

YCTpOHCTBa COnpH)I(eHliH C AUTIY DlOO, nOJIyaBTOMaTOM ADMAP, 
6bITOBbIM MarHliTOcPoHOM li C cersro JINET BbIllOJIHeHbI na O,lJ;HOH IlJIaTe, 
yCJIOBHO Ha3BaHHOH KOMMYHliKau;liOHHbIM liHTepcPeHCOM. Jlanaa CBH3li 
C AUTIY li .ADMAP HBJIHIOTCH 8-Pa3PH,lJ;HbIMli napannensnsn-ra li liMelOT 
O,lJ;HOCTOpOHHIOIO HanpaBJIeHHOCTb 01' MSWP K BHelIIHliM yCTpoHcTBaM; 
JIliHliH CBH3li C JINET - nOCJIe,lJ;OBaTeJIbHaH ,lJ;ByXCTOpOHHHH. 113-3a 3Ha
tIliTeJIbHOH aarpyacennocra JINET 6blJI0 TaK)I(e acnsrraao nonxnroseaae 
MSWP C nOMOI..IJ;blO ,lJ;aHHOH JIliHlili HenOCpe,lJ;CTBeHHO K xoanearparopy rep
MliHaJIOB BbIqliCJIliTeJIbHOH MalIIliHbI E3CM-6 / 6 I. 

YCTpOHCTBO ynpasrrenaa (YY) BbIllOJIHeHO aa O,lJ;HOH MliKpocxeMe TIJIM 
(556PTl), aanporpaeoaapoaaaaoa non ,lJ;aHHbIH anreprpeac na 3TOH )l(e 
cacrer-re (CM. Hli)l(e). B cPYHKU;lili YY BXO,lJ;liT 06pa60TKa ClirHaJIOB rOTOB
HOCTli AUTIY li ADMAP, reaepanaa CTp060B 3aIIHCli B srn ycrpoticraa, 
ynpaanenae pa60T0l1 npaaaepa, BbIXO,lJ;HI..IJ;erO aa BHyTpeHHlO1O uraay MSWP 
li T.,lJ;. 

Ha nrrare aarepdieiica TaK)I(e pacnonozcea reaeparop TaKTOBOH qaCTOTbI 
,ZJ;JIH nOCJIe,lJ;OBaTeJIbHOH rraaaa CBH3li, nOJIyqaeMOH neneaaexr BHyTpeHHeH 
TaKTOBOH qaCTOTbI npoueccopa MSWP. TIepeMbIqKaMM MO)l(eT 6bITb ycra
HOBJIeHO aaaxeaae CKOpOCTli nepenasa 01' 1200 ,lJ;0 9600 60,lJ;. 
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L{JIH xrenaa li aanaca MHcPopMaU;lili aa 6bITOBOH MarHliT0cPoH 6blJIli 
liCnOJIb30BaHbI 6liTbI DSR li RTS anarrrepa nOCJIe,lJ;OBaTeJIbHOH CBH3li 
K58.oI1K51. AHaJIOrOBbIH caraan, nonysaerasra C MarHliT0cPoHa, nepen 
nona-rea aa BXO,lJ; MliKpocxeMbI cPOpMlipOBaJICH 'rparrepowr illMli,lJ;Ta ,lJ;JIH 
nonysenaa ypOBHH TTJI. OCHOBHbIM xparepaexs nna nacrpoiixa diopr-rapoaa
TeJIH HBJIHJIOCb norryseaae li3 BXO,lJ;HOrO CliHYCOli,lJ;aJIbHOrO caraana MeaH,lJ;pa 
co CKBa)I(HOCTblO, 6JIli3KOH K ennaaue, li orcesenae c06cTBeHHbIx lIIyMOB 
MarHliT0cPoHa li MarHliTHOH JIeHTbI. 

Pacnpeneneaae anpecon neparpepaa CJIe,lJ;YIOI..IJ;ee: 
1. OF4H, BbIBO,lJ; - 3aIIHCb ,lJ;aHHbIX na AUTIY. , 
2. OF4H, BBO,lJ; - xreaae 6liTa rOTOBHOCTli AUflY. 
3. OF5H, BbIBO,lJ; - 3aIIHCb .D:aHHbIX aa ADMAP. 
4. OF5H, BBO,lJ; - sreaae 6liTa rOTOBHOCTH ADMAP. 
5. OF6H, OF7H, BBO,lJ;/BbIBO,lJ; - ofipanteaae K anarrrepy K58011K5l. 
Bees aarepdieac conepscar 13 MliKpocxeM li norpefinaer TOl<; 0,6 A no 

JIliHlili +5 B. 

TIPOrPAMMI1PYEMhII1 rEHE.pATOP AHAJlOrOBhIX Cl1rHAJIOB 

reHepaTOp npe,lJ;Ha3HaqeH ,ZJ;JIH KOHTpOJIH pa6oTocnoc06HoCTli li CHHTliH 
non ynpaaneaaevr 3BM OCHOBHbIX ,lJ;liHaMliqeCKliX xapaxrepacrax rrpeofipa
30BaTeJIeH ~peMH-KO,lJ; li 3apH,lJ;-KO,lJ; rana "MULTI-HIT" 17 I, a TaK)I(e CTapT

1" CTonHbIX npe06pa30BaTeJIeH BpeMH-Ko,lJ; (aanpar-rep, rnna KA371 npoasaon
CTBa 0I1.R11 / 8 I) li crpooapyexrsrx npe06pa30BaTeJIeH sapan-xon {aanpn
Mep1Tlina KA008 liJIli KAOIO rarcece npOli3BO,lJ;CTBa OMHI1 19 ,1 0 I) • B03MO)l(
HOCTb nporpaxrraapoaaaaa cPOPMbI li aMIlJIliTY,lJ;bI BbIXO,lJ;HOrO carnana n03
BOJIHeT 3cPcPeKTliBHO liCnOJIb30BaTb ,lJ;aHHbIH reaeparop npa aanaznce li accne
nonaaaa nepexonnsrx xapaxrepacrarc yCliJIMTeJIeH, aMnJIliTY,lJ;HbIX nacxpa
MliHaTopOB, CeJIeKTOpOB liMnYJIbCOB li T.,lJ;. 

I'eaeparop BbInOJIHeH B crannapre KAMAK B 6JIOKe 3M li cPYHKU;liO
HaJIbHO COCTOliT as ,lJ;ByX aesaaacaxrsrx ClirHaJIbHbIX KaHaJ10B li O,lJ;HOrO xa
HaJIa aanepacaaaoro carnana. 

Ka)I(,ZJ;bIH ClirHaJIbHbIH KaHaJI conepacar 6bIcTpo,lJ;eHcTBYIOI..IJ;YIO 3CJI 
naxorrs C opraaaaanaea 256 x 1 6liT li cPOpMlipOBaTeJIb BbIXO,ZJ;HOrO caraana, 
aMIlJIliTY,lJ;a xoroporo YCTaHaBJIliBaeTCH 10-pa3pH,lJ;HbIM uarppoaaanoroasrwr 

~~
 
~ npe06pa30BaTeJIeM (UATI).
 

Ha BbIXO,lJ; KaHaJIa aanepxcaaaoro caraana 'BbmaeTCH caraan nepnoro
 
'1.. ~,

KaHaJIa C aexoropoa aanepxocon t. Benamraa 3TOH sanepaoca yCTaHaBJIli" 
BaeTCH C nOMOI..IJ;blO TaK)I(e 10-pa3pH,lJ;Horo UATI B npenenax 0 -;- 80 HC. 

I'eaeparop MO)l(eT patiorars B ,lJ;ByX pe)I(HMaX - C yrrpaaneaaer-r 01' 3BM 
li aBTOHOMHO. B aBTOHOMHOM pe)l(lfMe perynapoaxa aMnJIliTY,lJ;bI BbIXO,ZJ;HbIX 
ClirHaJIOB li aanepxcxa BbIllOJIHHIOTCH C nOMOI..lJ;bIO reJIlinOTOB, YCTaHOBJIeHHbIX 
aa nepeznrea naaerra 6JIOKa. B rcaxecrae nar-nrm B 3TOM cnyxae MO)l(eT npa
MeHHTbCH nOCTOHHHaH naxrars Tlina K500PE149 C aanporpar-rraapoaaanoa 
cPOpMOH BbIXO,lJ;HOrO carnana. 
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OCHOBHhle TeXHHtIeCKHe xapaKTepHCTHKH reaeparopa: 
):(Hana30H H3MeHeHHH aMnJIHTy):(hI BhIXO):(HOrO 
CHrHaJIa aa aarpyaxe 50 OM 20 MB -:- 2 B 
TOtIHOCTb yCTaHOBKH aMnJIHTy):(hI BhIXO):(HorO 
CHrHaJIa ~0,1% 

.D:Hana30H H3MeHeHHH sanepxcrca B KaHaJIe 
sanepacannoro CHrHaJIa 07 80 HC 
TOtIHOCTb yCTaHoBKH aaztepxcxa ~100 nc 
MHHHMaJIbHaH ,lJ;JIHTeJIbHOCTb CHrHaJIa 32 HC. 

~l~,IillPorPAMMATOP llJIM 
t~·, 

B HaCTOHmee BpeMH OTetIeCTBeHHaH npOMhIIllJIeHHOCTb asmycxaer
 
nporpavnaapyevrsre JIOrHtIeCKHe MaTpHUhI 556PT1 H 556PT2 (3apy6e)KlIhIH
 
aaanor 828100, 828101 cPHPMhI 8IGNETIK8) , xoropsre HMeIOt 16 BXO,lJ;OB,
 

. 8 BhIXO,[.(OBH n03BOJIHIOT nexoropsrra KOM6HHaUHHM (He 60JIee 48) BXO):(
HbIX neper-ieaasrx nOCTaBHTb B. COOTBeTCTBHe rpefiyexrsre COCTOHHHH BhIXO):(
HhIX neper-reaasrx. OTJIHtIHe Me)l():(y 556PT1 H 556PT2 3aKJIIOtIaeTCH B TOM, 
lffO 556PT1 HMeIOT BbIXO,lJ; C OTKphIThIM KOJIJIeKTOpOM, a 556PT2 - C TpeMH 
COCTOHHHHMH. BpeMH 3au.ePiKKH llJIM - He 60JIee 70 HC (peansao 36 HC) . 

KaK nOKa3aJI onsrr, HCnOJIb30BaHHe llJIM B KatIeCTBe neuiadiparopa, 
JIOrHtIeCKHX C60pOK H T.,lJ;. HBJIHeTCH oxens yno6HhIM, ocofienao npa paspa
60TKe HOBhIX 6JIOKOB, T.K. n03BOJIHeT 6e3 nepenernca netIaTHOH nJIaThI 
6JIOKa JIerKO MeHHTb cPyHKUHH, anpeca H T.,lJ;. OT,lJ;eJIbHhIX Y3JIOB. 

):(JIH rrpor-pawrsrapoaanaa MHKpocxeM YKa3aHHhIX THnOB aa M8WP 6hill 
paapafioraa CneUHaJIbHhIH 6JIOK - nporpavrxrarop llJIM (TOtIHee, 6hillO paa '\ 
paboraao 2 sapaanra nporpar-rr-raropa: O,lJ;HH aa Tpau.HUHOHHhIX MHKpocxe

!: 

Max, BhInOJIHeHHhIH B craanapre KAMAK H 3aHHMaIOmHH 2 nJIaThI, H BTO
POH - C HCnOJIh30BaHHeM llJIM, paar-rememn.ra aa O,lJ;HOH nnare H nparonasra 
,lJ;JIH CThlKOBKH He TOJIbKO C MarHCTpaJIhIO KAMAK, HO H C MarHCTpaJIHMH 
npyrax 3BM, T.K. B 3TOM cnyxae H3MeHHeTCH TOJIbKO conepxcoaoe llJIM 
neuiadiparopoa KOMaH):( nporpasrvraropa) . 

B rtepaon BepCHH nporpavrsraropa CMOHTHpOB.aH rarose 6JIOK nporpar-r
MHpOBaHHH llll3Y rana 500PE149, 556PT4 H 155PE3, BhInOJIHeHHhlH aa 
OT,II,eJIbHOH nnare. 

Ilpor-pasoaaropsr BhInOJIHeHhI B BH,lJ;e 6JIOKOB KAMAK lllHpHHOH 3M
 
(nepsaa aepcaa) H 2M (nepcaa 2). Illnpaaa 6JIOKa orrpenenanacs TOJIbKO
 
H3 coo6pIDKeHHH y,lJ;06CTBa paaxreuteaaa aa JIHueBOH naHeJIH nporparavraropa.
 ~: 

llPorPAMMHOE OEECllEQEHHE 

Pa3pa6oTaHHOe ,lJ;JIH APM nporpaxo-moe ofiecneueaae MOiKHO yCJIOB
HO pa3):(eJIHTb na CJIe):(yIOmHe rpynrtsr. 
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1) Ofiecneseaae, npennaanaxenaoe ):(]IH C03):(aHHH y):(06HOH MaTeMaTHqeCKOH 
cpensr aa 3BM M8WP, aanpar-rep: . 

BHYTpeHHHe nporpaMMhl (MHKponporpaMMhI) ):(]IH ,lJ;HCnJIeeB 
VDT52126 H VDT52130, n03BOJIHIOmHe HCnOJIb30BaTb HMeIOmeeCH 
nporparar-raoe ofiecneirenae M8WP (sxpaaasre peziaxropsr TeKCTOB 
H HM nonofiasre npor-paxrrasr] C YKa3aHHhlMH THnaMH ,lJ;HCnJIeeB . 
B tIaCTHOCTH, ):(HCnJIeH VDT52130 6hill nepeaenea B peJKHM ynpaane
HHH O):(HHOtIHhIMH ynpaBJIHIOmHMH CHMBOJIaMH (a He nOCJIe):(OBaTeJIb
HOCThIO, aasanaroureaca C CHMBOJIa E8CAPE, KaK B HCXO):(HOH MHKpO
nporpasoae) , ):(HCnJIeH VDT52126 6hllI nepeaenea H3 peJKHMa HH,lJ;H
KaUHH 17 CTpoK (16 HHcPopMaUHoHHhIX H 1 cJIyiKe6HaH) B peiKHM 
HH,lJ;HKaUHH 25 CTpOK (24 + 1) . 
llporpaMMhI cPopMaTHpOBaHHH rH6KHx MarHHTHhIX ,lJ;HCKOB, o6ecne
tIHBaIOmMX pasnasnsre cPopMaThI aa pa3JIHtIHhIX nopoxcxax, qTO n03
BOJIHeT YBeJIHqHTb 6hICTp0,lJ;eHCTBHe CHCTeMhI (aanpasiep, cPopMaT F2 
aa nopoxcxax 0 H 1 H FO aa OCTaJIbHhIX) . 

2) Ilporpasoasr HJIH KOMllJIeKChI nporpaMM, opaearapoaaansre aa KOHKpeT-
Hhle npHMeHeHHH: 

Ilporpasoaa 06CJIyiKHBaHHH nporpasrraaropa llJIM, B cPyHKUHH KOTO
POH BXO):(HT asmaua nOCJIe,lJ;OBaTeJIhHOCTH KOMaH,lJ; KAMAK aa 3TOT 
6JIOK, o6eCnetIHBaIOII.J;HX CqHThIBaHHe H sanacs HHcPOpMauHH na llJIM, 
aeneaae ,lJ;HaJIOra C orreparopoxr, BhInOJIHeHHe CHHTaKCHtIeCKOrO KOHT
pOJIH BXO):(HOH TeKCTOBOH HHcPOpMauHH, aa OCHOBe KOTOpoH nporpar-r
MHpyeTcH llJIM, C03,lJ;aHHe H noztztepacxa ):(HCKOBhIX KonHH CO,lJ;epiKH
Moro aanporpaxoeapoaaansrx llJIM H TOMy nortofiaoe. 
HHTepaKTHBHaH nporpasrwra, n03BOJIHIOmaH HCnOJIb30BaTb M8WP KaK 
HHTeJIJIeKTYaJIbHhIH TepMHHaJI. 3Ta nporpasoea MOiKeT npHHHMaTb 
Ha ):(HCK H nepe):(aBaTb C ):(HCKa no nOCJIe,lJ;OBaTeJIbHOH JIHHHH CBH3H 
aa 6oJIhlllyIO 3BM TeKCTOBhle cPaHJIhI, HCnOJIb30BaTh M8WP B "npo
3patIHOM" peiKHMe, nonysars aa AUllY M8WP pacnexarxa nepeztaaa
eMOH HHcPOpMauHH H T.):(. 
KOMnJIeKC nporpaMM 06CJIYJKHBaHHH nOJIyaBTOMaTOB ADMAP H He
xoropsre ztpyrae nporpaMMhI. 

KOMllJIEKC nrorrAMMhI ):(JIH ADMAP 

B CBH3H C TeM, qTO npa paapafiorxe 3JIeKTpoHHhIX MOKOB 3HatIHTeJIb
HaH xacrs pyTHHHOH pa60ThI npHXO):(HTCH aa rrpouecc H3rOTOBJIeHHH sxcne
pHMeHTaJIbHhIX nexarasrx nJIaT (roxaee, nOJIytIeHHe cPoTollla6JIOHOB H csep
JIeHHe aaroroaox) , 6hillO peuieao B nepsyio oxepens aBTOMaTH3HpOBaTb 
3TY qaCTb pa60ThI. . 

B OI1HI1 HMelOTCH naxersr npoeKTHpOBaHHH nexarnsrx nJIaT I'PA<1l 1t 1 I 

H ABTOMAT/ 1 2 
', nOCTaBJIeHHhle aa 3BM E3CM-6 BU OHHH. 

)lnH HCKJIIOtIeHHH Heo6xo,lJ;HMOCTH no):(rOTOBKH ):(aHHhIX aa neprpoxap
Tax H ):(]IH YMeHbIlleHHH BpeMeHH nO):(KJIIOtIeHHH K KOHQeHTpaTopy TepMH

~ t 
I 
I 
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HaJIOB B3CM-6,. TeKCTOBbIe cPafuIbI OIm:CaHMH rtnarr.r KO,nMpyIOTCH penarcro I 
pOM TeKCTOB na MSWP M 3aTeM nepenarorca na B3CM-6 no JIMHMM CBH3M .I ~ p
C rroraoursro ynoMHHyTbIX panee rrporpavne. q 

Pe3YJIbTaTbI csera npocMaTpMBaIOTCH na ,nMCllJIee, MSWP, rtpa aeofixo If 

,nMMOCTM MCnpaBJIHIOTCH 01llM6KM~ BbI,naIOTCH pacnesarxa aa AUllY, no,nKJIIO " 

qeHHOM K MSWP, M 'r.n. 'I 

OKOHqaTeJIbHbUf BapMaHT OnMCaHMH rmarsr MO)KeT 6bITb 3anMCaH B ap I. 

XMB na rM6KMM MarHMTHbIM ,nMCK MSWP M TeM caMbIM cnacen OT'Pa3JIMqHbIX i 
HeO)KM,lJ;aHHocTeM, i-mor,na MMelOmMX MeCTO B CMCTeMax KOJIJIeKTMBHOrO 

J'~nOJIb30BaHMH (aanpasrep, 01lIM60~oe YHMqTO)KeHMe Hy)KHOrO epafuIa npa ,I 
He,nOCTaTKe MeCTa B AMCKOBOM naMHTM M LA.). OpO,nyKTOM pa60TbI CMCTeM l\( 

rPA<I> M ABTOMAT R;BJIHeTCH ynpaBJIHIOlU.8!I nep«:POJIeHTa ,lJ;JIH ADMAP, jJ: 
conepxcatuaa KOMaH,nbI neper-renteaaa pacyiomea, cP0TO- MJH:I CBepJIMJIbHOM 
rOJIOBKM nOJIYaBT~MaTa. 3Ta neprporrenra BbI,naeTCH na nepdioparope B3CM-6. 
.n;JIH npoaepxn npaBMJIbHOCTM rreprpopanan na MSWP MCnOJIb3YlOTCH npo
rpaMMbI, npoaeparoutae B03BpaT rOJIOBKM ADMAP nOCJIe BbInOJIHeHMR acex 
rpeoyer-rsix onepanaa B MCXO,nHylO TOqKY, qTO HBJIHeTCH ,nOCTaTOtIHO 3cPcPeK
TMBHbIM cpeACTBOM nponepxa nepcPOJIeHTbI (CMCTeMbI I'PA <I> " ABTOMAT 
acerna B03BPaIIJ;aIOT rOJIOBKy B ry TOqKY, C KOTOpOM aasanocs BbIllOJIHeHMe 
onepauaa) . I 

B pane cnyxaen, xorna no TeM MJIM MHbIM npasaaar-r He)K~JIaTeJIbHO I 
MCnOJIh30BaTb B3CM-6 (nanpar-rep, OTCyTcTBMe cuernoro BpeMeHM, He)KeJIa ! 
HMe. MMeTb AeJIO C OpraHM3aI.J;MoHHbIMM nonpocar-ra pa60TbI na 60JIblllOM 3BM ,:'MJIM B cnyuae OTHOCMTeJIbHO npOCTbIX nnar, rne He rpeoyerca aBTOMaTMqe

CKOM TpaCCMpOBKH MJIM neperaeurenaa Mo,nYJIeM), MMeeTCH B03MO)KHOCTb tl
 
cnenars ynpaanmouryro neprporrerrry aenocpencraeaao aa OllMCbIBaeMOM ~ 

I
I
 

APM. ,Il)IH sroro MMelOTCH nporpaMMbI nOJIyqeHMH nepcPOJIeHT CBepJIeHMH I:
 

MaTbI, pMCOBaHMH npOBOAHMKOB M 3aCBeTKM KOHTaKTHbIX nnomanorc. ~
 

1'.,Il)IH npoaepxa npaaMJIbHOCTM KO,nMpOBaHMH MaTbI MMeeTCH TaK)Ke BQ3MO)K
HOCTb nOJIyqMTb pMCyHOK MaTbI na nnorrepe (,nBYXKoop,nMHaTHbIM aHaJIO I;'
rOBbIM caxrorracen, no,nKJIlOqeHHbIM xepea MHTepcPeMC KM027/ 5 

/, BbInOJIHeH
HbIM B craanapre KAMAK, KOTOpbIM pasraemea B no,nKJIlOqeHHOM K MSWP 
xpeare) . ." ,.

B 3TOM cnyuae MCXO,nHbIM H3bIKOM KO,nMpOBaHMH HBJIHeTCH H3bIK CMCTe
• jMbI rPA<I> C HeKOTopbIMM K(iK pacurapeaaaera, TaK M OrpaHMqeHMHMM (H3bIK 

rPA<I>-MSWP), nanpaxiep: 
- MMeeTCH B03MO)KHOCTb 3a,naHMH nOCTOHHHbIX CMemeHMM ncevr KOOp ~Jl':

,nMHaTaM. rouex B HeKOTopOM cPparMeHTe TeKCTa OllMCaHMH nnar'sr: ) ~ 

- MCKJIlOqeHa B03MO)KHOCTb C03,naHMH UM6JIMOTeK Mo,nyJIeM, diparxrea II 
TOB M T.,U., TaK KaK 3TM cPyHKUMM nepenoacensr na penaxrop TeKCTOB, KO

I 
TOPbIM MO)KeT pafiorars C 6M6nMoTeKaMM ,nMCKOBbIX TeKCTOBbIX <paMJIOB. I 

'1KaK nOKa3aJI OnbITMCnOJIb30BaHMH ,naHHOrO narcera nporpaMM B 're ..
qeHMe pazra JIeT, sarparsr BpeMeHM aa nonyueaae nepcPOJIeHT nenocpertcrnen ,: 
HO aa APM B HeCKOJIbKO pa3 MeHbllle, qeM aa B3CM-6 (MMeeTCH B BM,Uy I. 

, ! 
pa60Ta,B pe)KMMe HenpMBMJIerMpOBaHHOrO nOJIb30BaTeJIH) . 'I 

'I. 
6 .q 

B crryxae, eCJIM APM He aarpyaceaa, MMeeTCH B03MO)KHOCTb nepenasars 
ynpannmoutae KO,nbI na ADMAP nenocpencraeaao C MSWP, MMHyH BbI
ztauy ,naHHbIX na rreprporreary, qTO pearce yxrenstuaer uacrory c60eB. 

TaK)Ke MMeeTCH B03MO)KHOCTb XpaHMTb ynpaanaromae KO,nbI ,UJIH 
ADMAP He na pyJIOHaX nepcPOJIeHT, a aa rM6KMX MarHMTHbIX zracxax (na O,U
HOM ,nMCKe eMKOCTblO 0,5 M6aMT MO)KeT XpaHMTbCH HeCKOJIbKO 60JIblllMX 
"KOJIeC" nepcPOJIeHTbI), qTO ynpontaer npouecc nOMCKa Hy)KHOrO cPaMJIa. 

.D:JIH ynpoureaaa npouecca KO,nMpOBaHHH nexarasrx nnar TaK)Ke 6bIJI 
MCnOJIb30BaH norrysaauraa B nocnenaee BpeMH mapoxoe pacnpocrpaaenae 
nepCOHaJIbHbIM xor-msrorep SPECTRUM-ZX (48K 6aMT 03Y, 16K 6aMT 
03Y - 6eMcMK, MMKponpoueccop Z80, BM,neoTepMMHaJI - 6bITOBOM UBeTHoM 
MJIM qepHo-6eJIbIM TeJIeBM30p, B xanecrae nneuraero aanor-tanarourero yCTpOM
CTBanpMMeHHeTcH 6bITOBOM MarHMTocPoH) . 

Ilporpar-nra, pa3pa60TaHHaH ,nJIH ,naHHOrO rcoxmsrorepa, n03BOJIHeT 
B MHTepaKTMBHoM pe)lillMe pacoaars npononaaxa M KOHTaKTHbIe nnouranxa 
nnarsr na srcpaae TeJIeBM30pa na nOJIe paaseeposr 50x80 maroa no 1,25 MM. 
Bcero pMCyHOK MO)KeT ,MMeTb' paasrep 3x3 nOJIeM, qTO ,nOCTaTOqlIO ,nJIH 
MO,nyJIH KAMAK. Ilocne BbIllOJIHeHMH KO,nMPOB3.HMH (pMCOBaHMH) MHcPOP
MauMH 3anMCblBaeTCH na 6bITOBOM MarHMTocPoH. '3Ta MHcPopMaU;MH MO)KeT 
6bITb KaK TeKCTOBbIM OnMCaHMeM nJIaTbI na BXO,nHOM H3bIKe I'PA<I>-MSWP, 
TaK M ynpaBJIHlOmMMM xozraraa )J;JIH ADMAP. ,UaJIee 3TOT ¢aMJI MO)KeT 6bITb 
CqMTaH na MSWP M JIM60 rrepenan na ADMAP MJIM BbIBe,UeH na neprponeary, 
JIM60 sarnrcan B TeKcToBbIM cPaMJI, B KOTOpbIM MO)KHO BHOCMTb M3MeHeHMH 
C noraoutsro peztaxropa TeKCTOB M KOTOpbIM B ,naJIbHeMllieM MO)KeT ofipafia
TbIBaTbCH na B3CM-6, MSWP'M T.,n. 

3AKJIIOQEHME 

KaK nOKa3aJIa 3KCllJIyaTau;MH ,UaHHOrO APM B resenae xersrpex JIeT, 
zraaaaa CMCTeMa 3HaqMTeJIbHO COKpaIIJ;aeT sarparr-r rpyzra na paapafiorrcy M 
OTJIanKy 3JIeKTpOHHbIX 6JIOKOB, yrrpontaer npouecc C03,naHMH HOBOM anna
parypsr ,nJIH Hy)K)J; arccnepmreara M nepenonar pafiory MH)KeHepa na xaxecr
BeHHO HOBbIM ypoBeHb. 

ABTOPbI 6JIaro,napHbI IO.A.By,naroBy M B.B.<I>JIHrlmy aa nOCTaHOBKy 
aanasa, nOJIe3HbIe 06cy)K)J;eHMH anonnepzcxy pa60TbI. 
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ACMOJIOB A.r. H np. flO-88-870 
APM pa3pa60TQHKa pa,n;H03JIeKTpOHHOH annaparypsr 

OrrnCbIBaeTCH aBToMaTH3HpOBaHHOe pafiosee MeCTO na OCHOBe 
nepCOHaJIbHOH 3BM, npenaasaaxeaaoe ,nJIH paspafiorrca H OTJIa,n;KH 
~HcPPOBbIX H aflaJIOrOBbIX 6JIOKOB B craanapre KAMAK. Ilpencraa
JIeH KOMnJIekc nporpaxrr-rao-annaparm.rx Cpe.nCTB, KOTOpbIH cyuiecr
BeHHO COKpaIIJ;aeT CpOKH npoeKTHpOBaHHH H HaJIa,n;KH pa,n;H03JIeKT
pOHHOH armaparypsr. 

Pa60Ta BbmOJIHeHa B Jlafioparopaa anepasrx np06JIeM OHHH. 

COO61lleHHe 06'he,nHHeHHoro HHcmTYTa R,nepHblX Hccne,nosamdi. JIy6Ha 1988 

Ilepenon O.C.BHHorpa,n;OBoH 

Asmolov A.G. et ale PIO-88-870 
CAD Work Station for Electronics Designer 

Computer-aided design work station intended for designing and 
debugging of digital and analog CAMAC units is described. A set of 
hardware and software which essentially diminishes time of designing 
and checkout of electronics is presented. 

The investigation has been performed at the Laboratory of Nuc
lear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1988 


