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B JIa60paTOplUI BbIQHCnHTenhHOH TeXHHKH H aBTOMaTH3aUHH OH.HH 
B H3MepHTenhHOH CHCTeMe A3JIT-2/160 B 1983 rOAY 3BM B3CM-4 sa
MeHeHa na COBpeMeHHYIO ynpaBnHE01UYW CHCTeMY SBM CM-4. ,UnH ynpas
neHIDI aBTOMaTOM ASJIT-2/160 õsma paspaõoraaa HOBaH 3neKTpOHHaH 
annaparypa B craanapre KAMAK /1.2.3/. Bsrnacnarensaaa MalIlHHa CM-4 
B orrnbnre OT BSCM-4 HBnHeTCH yrrpaanmouteâ no CBOeH: apxarexrype, 
c pa3BHTOH: cHcTeMOH npepbIB8HHH H npenaasaaxeaa nna pa60TbI B CHCTe
Max ynpaaneaaa, 3BM CM-4 paõoraer non ynpaarreaaer-r onepauaoaaoã 
CHCTeMbI OC-PB. STO ,lJ.HCKOBaH onepauaoxaaa CHCTeMa, coserarouiaa 
B ce6e naa peJKHMa pa60ThI: pe)KHM peansnoro BpeMeHH H MynhTHnpO
rpaMMHhIH pe)KHM. 

Ilparaenenae HOBOH BbIqHCnHTenhHOH MalIlHHbI H armaparypsr ynpaarre
HIDI aBTOMaTOM BbI3BaJIM Heo6xo,IJ.HMOCTh pa3pa60TKH H C03,IJ.aHHH HO
BbIX nporpaMM ynpanneaaa aBTOMaTOM. Ha60p TaKHX nporpaMM onacaa 
B paõore /4/. Hcnonssoaaaae 3THX nporpaMM n03BonHeT 6e3 cyutecr
BeHHbIX H3MeHeHHH nepeaecrn na HOBYIO 3BM anroparr-n.r H nporpaMMbI 
06pa60TKH <flOTOCHHMKOB, C03,IJ.aHHble aa BSCM-4, nro H 6hInO OCHOBHOH 
nensro npa C03,IJ.aHHH TaKoro nascera nporpar-rr-t. HCnOJIb30BaHHe anropar
Ma H nporpaMM c B3CM-4 na õonee npOH3BO,IJ.HTenhHoH 3BM CM-4 n03BO
rraer nOBhlcH~h CKOpOCTh 06pa60TKH <pOTOCHHMI<OB. llanhHeHwee YBeJIM
qeHHe CKOpOCTH 06pa60TKH cPOTOCHHMKOB MO)J(eT 6bITh ,lJ.OCTHrHYTO 
sa cser HcnOnh30BaHHH MynhTHnporpaMMHoro peJKIIMa pa60TbI, aanoscen
aoro B onepauaoaayro cHcTeMY CM-4. TaK, aanpar-iep, BO BpeMH naa
nora c oneparoposr, xorna SBM JKJ],eT KaKHx-nH60 ,lJ.eHCTBHH OT oneparopa, 
npoueccop MOJKeT 6bITh 3aHHT 06pa60TKoH YJKe nortyueanoâ BO BpeMR 
Cl<aHHpoBaHHH HHcPopMaQHH HnH oCYI1leCTBnRTh CKaHHpOBaHHe. G)J.Ba 
sanava Opr8HH3YeT znranor, a ztpyraa B 3TO BpeMH OCYllleCTBnReT CKaHH
pOBaHHe H CõeM HH<fl0pMaUHH. ,lI,nH opraaaaauaa raxoro pescavra aeoõxo
,lJ.HMO ynpaanars aBTOMaTOM B pmKHMe npepsraaaaã. OprauH3aI.J;HH ynpaa
neHHH aBTOMaTOM B pe)KHMe' npepsrsanaã ocyutecrannerca xepea cneua
ansasre nporpaMMbI-npaásepsr. TaKHe npaüaepsr 6hInH paapaõoraasr M 

aronoseasr B onepaUHoHHYI0 cHcTeMY. ,llpaHBephl ocy~eCTBnHWT aenocpen
CTBeHHoe ynpaaneaae 6noKaMH aBTOMaTa. J].nR CBR3H MeJK,lJ.y nporpaseaa
MH 06pa6oTKH 6billH paapaõoransr nporpaMMhI. 3TH nporpaMMhI HBnH
IOTCR KaK 6bl HlnepcPeH:COM. Me~y nporpar-n-roâ 06pa60TKH H npaãae
pasra. 

Bce npaãnepsr H naxer nporpaMM aanacaasr aa MaKpoacceM6nepe 
SBM CM-4. HHJKe onHCbIBaIOTCH <flYHKUHH 11 nasaasenae- KaJK,lJ.OrO npaã

aepa M naxer rtporpasoa. I. ft~":"'tlh"';" ":-1.1~' lO .... 1
t!J1;iI J:I"'A llt;;'Utl~àl GHb1'HT'Jl' I

I naeUH~X BCc~eioRaumi . 1 



1. ,ll;PAnBEPbI BJIOKOB YIlPABJIEHHH ABTOMATOM ASJIT-2j160 

Annaparypa ynpaBJIeHIDI aBTOMaTOM H CBR3H ero c SBM CM-4 npen
CTaBJIReT CO,nOH Ha60p 3JIeKTpOHHhIX 6JIOKOB, paasremeaasrx B OAHOH 
xaccere KAMAK. CBR3b 6JIOKOB C SBM CM-4 ocymeCTBJIReTCH xepea 
KOHTpOJIJIep KAMAK KK106A. Ilpaauan pa60ThI H aaaaaxeaae Ka)l(,L\Oro 
6JIOKa OfiHCaH B paõorax 11--3/. 

'no CBoeMY Ha3HaqeHIDO ace 3TH 6JIOKH ynpaBJIeHHH MO:JKHO pasne-
JIHTb aa TpH <PYHKUHOHaJIbHhle rpyrmsr: 

- ynpaaneaae CI<aHHpOBaHHeM H sanacs pe3YJIbTaTOB CKaHHpOBaHHH; 
- oT06pa:JKeHHe HH<popMaWU:I aa nacnnee- MOHHTope H MeqeHHe TOqeK; 
- CBR3b oneparopa c SBM. 
Ka:JK,ll;YlO rpynny 6JIOKOB MO:JKHO paccraarpaaars KaK <PYHKIU10HaJIbHO 

He3aBHCHMOe YCTPOHCTBO. KIDK,nOH rpyrme 6JIOKOB (YCTPORCTBY) B one
paUHoHHoH CHCTeMe õstno npacaoaeao cnoe cPH3HqeCKOe HMH-H aanacaa 
npaãsep. Bce npaáaepsr RBJIHlOTCR 3arpY:JKaeMhlMH H n03TOMY JIerK'O 
BKJIlOqaroTCR B onepaUHOHHYlO CHCTeMY. Oõpanteaae K npaãsepasr ocy
meCTBJIHeTCH qepe3 CHCTeMHhIe napexraasr QIO, onacaaasre B ,noKYMeH
rauaa na onepaUHOHHYIO CHCTeMY. 

1.1. ,ll;PAl-lBEP vnrABJIEHI1H CKAHHPOBAHHEM 
113AnHCblO PE3YJIbTATOB 

3TOT npaãsep ocymeCTBJIHeT ynpaaneaae 6JIOKaMH, o6õe,nHHeHHhIMH 
B nepBYIO <PYHKUHOHaJlbHyro rpynny. B 3TY rpyiIny BXO,nRT CJIe,nYIOIIJ;He 
6JIOKH: 

- bJIOKH ynpaBJIeHIDI nOJlO:JKeHHeM nyxa no xoopnaaa'rasr X H Y;
 
- 6J10K ynpaBJleHHH cKaHHpOBaHHeM;
 
- 6J10K 6y<pepHOH naMRTH;
 
- 6JIOK aareprpeàca perHcTpoB.
 
B onepauaoaaoã CHCTeMe 3TOH rpyrme 6J10KOB rrpacaoeao <pH3W1ecKoe
 

HMR 8K. ,ll;pauBep sroro YCTpoHcTBa ocyurecranaer ynpaanenae npo
ueCCOM CKaHHpOBaHIDI, CqHThlBaHHe HHcPOpMauHH H3 6YcPepHOH naMRTH 
H sanacs HH<popMaUHH B 6J10K BH,neOYCHJlHTeJlR xepea 6nOK aareprpeàca 
peI'HCTpOB. YnpaBJleHHe CKaHHpOBaHHeM ocymeCTBJIReTCR no anroparraase, 
OIIHCaHHhIM B paõore :/5/. 

<I>YHKUHH, paspeureaasre nnR npaáaepa, npaaeneasr B Ta6.1, napa
MeTphl HMelOT cnezryrouiee aasaaneaae: 
buf - HaqanhHhlH anpec 6y<pepa ,nJIR 3anHCH xoopnaaar, nonyseaasrx 

BO BpeMR CKaHHpOBaHHH. Byrpep nonscea HaqHHaTbCH na rpa
aane CJlOBa; 
,Il)IHHa 6y<pepa B ôaãrax. ECJIH ,nJIHHa 6YcPepa MeHbllie, qeM 
nonysenaaa HH<pOpMaIJ;HH BO BpeMH CKaHHpOB8HHH, TO 6YcPep 
3anOJlHHeTCH nOJlHOCTblO, a OCTaBlllaHCH uacrs HH<popMaUHH 
\ 
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nponanaer. ,ll;paHBep aoaapamaer KO,n OIlIH6KH IE.BAD B 
CTaTYCHhlH 6JIOK. Bropoe CJIOBO crarycaoro 6JIOKa conepxcar 
KOJIHtleCTBO OTCqeTOB, nonyaemrsrx BO BpeMH CKaHH
pOBaHHH; 

chuf - HaqarlbHhII1 anpec 6YcPepa napasrerpoa cKaHHpoBaHHH. 3TOT 
õydiep conepxorr BXO,nHYlO IDIcP0pMaUHlO ,nJIH npaãaepa. 
.1lmma 6YcPepa !PHKcHpOBaHa, 11 CJIOB no 16 paspanon. 
Kaacnoe CJIOBO conepscar cnenyromyro HHcPopMaI.J;HlO: 

1 CJIOBO - aasansaaa xoopnanara cnaüca no OCH X, B OTCqeTaX an
TOMaTa; 

2 cnOBO - aapesepaapoaano ,nJIR ztansaeãurero pa3BHTHH. Bcer'na 
conepaorr O; 

3 CJIOBO - aasansaaa xoopnanara CJIaHCa no OCH Y, B OTCqeTaX as
TOMaTa; 

4 CJIOBO - pesepa. Bcerzta conepxorr O; 
5 CJlOBO - MHHa CTpOKH B cnaáce. Ilpa pa3MarHHqHBaHHH onpenena

er BpeMH sanepacxa rryua B TOqKe. 3aHocHTcH npaãaepor-i 
B raãsrep 6JIOKa ynpaBJIeHHH cKaHHpoBaHHeM; 

6 CJlOBO - KOJIHqeCTBO CTpOK B crraãce. ECJlH KOJIHtleCTBO CTpOK B 
CJIaHCe 3a;:J;aHO paBHhIM 0, TO npaãsep opraaaayer npouecc 
pa3MarHWlHBaHHH; 

7 CJIOBO - tuar Me)l(,lJ,Y crpoxar-ra no OCH X; 
8 CJIOBO - ruar Me)l(,lJ,Y CTpOKaMH no OCH Y; 
9 cnOBO - 3HaKoBhlH paspan MJIa,lJ,lllero 6aHTa onpenenaer nanpas

JIeHJ.Ile CKaHHpOBaHHH no OCH Y, a 3HaKOBbIl1 pan crapuiero 
6aHTa onpezienaer nanpaanenae eKaHHpOBaHHR no ocn X. 
ECJIH 3HaKoBhlH paapan YCTaHOBJIeH, TO nanpaanenae OT
pauarern.noe, B npOTHBHOM cnysae nOJIO)KHTeJlhHoe. Ofism
HO 3HaKOBhle paspansr COBna,lJ,aIOT co 3HaKOM SIN li COS 
yrrra HaKnOHa CKaHHpOBaHl1R; 

10 CJIOBO - conepxorr KO,lJ" orrpenenmouraã yrOJI HaKJ10Ha CTpOKH. 
3aHOCHTCR npaãaepor-r 6e3 npe06pa30BaHIDI B perncrp 
RSC õnoxa ynpaanemra JIY40M no xoopnanare X; 

11 CJIOBO - conepxorr KO,lJ" onpe,neJIHIDI.I.UiH yron HaKJ10Ha CTpOKH. 
3aHocHTcH npaàaepor-r 6e3 npe06pa30BaHIDI B perucrp 
RSC õnoxa ynpaBJIeHHH JIY40M no icoopnaaare Y. 

P - CJIOBO, conepscauiee B MaJIOM ôaüre HHcP0PMaUmo ,lJ;JlH 
3anHCH B 6JlOK BH,lJ;eOYCHJIHTenR no anpecy, YKa3aHHOMY 
B crapuier-r 6aHTe. 

nOCJIe.IUiHe nsa CJIOBa (10,11) B 6YQJepe napar-rerpoa HCnOJIh3yroTCH 
,ll,JlH OpraHH3aJ..UiH CKaHHpOBaHl1R non JIlO6hIM yrJIOM HaKJ10Ha K OCH X. 
TaK, HanpHMep. ecnH 10 CJIOBO CO,lJ,ep)l(HT-KO,lJ, 1777778, a 11 CJIOBO 
CO,lJ;ep:>KHT 0, TO CK8.HHpOBaHHe õyner npOH3BO,lJ,HTbCH anorn, OCH X, T.e. 
non yrJIOM HaK1l0Ha Oo. Ecna 06a CJIOBa conepxcar O,lJ,HH H TOT )Ke KO,lJ;, 
TO CKaHHpOBaHHe 6Y,lJ,eT npOH3BO,lJ,HTbCH non yrnor-i 45 o. • 

3 . 



Taõnana 1 

YCT

POH ,IJ;HpeI<:TliBa <l>YHKnHH 
CTBO 

,llnH QIO$ 10. ATT,... 
Bcex 

QIQ$ 10.DET, ... 

QIO$ 10.RLB,•..< buf, 1, cbuf> 

SK 

QIO$ 10.WLB, ... ~ p > 

MD 

QIO$ 10.RNA, ... ~ p1, 4> 

KB QIO$ IO.RLB, ... ,<p1,4,p2,p3 > 

QIO$ IO.WLB, ... ,<p4> 
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3aI<:perrnTb YCTPOHCTBO ,1l)IH 
aaona-asrsona. 
OTI<:penHTb ycrpoãcrao. 

Opraaaaanaa pa3MarHHtIHBa
HHH, CI<:aHHpOBaHHH H tITeHHH 
HH<popManHH H3 6y<pepHOH 
naMHTH. BbIllOnHHeMaH orre
paQHH onpenenaerca napa
MeTpaMH, 3aAaHHbIMH B 
<buf, 1, cluf> 
3anHcb HH<popManHH B õrrorc 
aaneoycanarerra. 

OnpOCHTb COCTOHHHe KJIaBHa
rypsr H sanacars B 6y<pep 
3aAatIH. 
qTeHHe peracrpa xrraaaarypsr 
npa Ha)KaTHH O,nHOH KJlaBH
WH, YKa3aHHOH naparaerpar-ra 
<p1,4 p1,4,p2,p3>. 
BKnIOtIeHHe HnH BhIKnIOtIeHHe 
CeI<:nHH rpancnapaara. 

Ilocne BhInOnHeHHH onepauna npaãaep aoaapautaer B nepsoe cnOBO 
CTaTYCHoro õnorca, ecna OH YKa3aH, KO,nhI 0lllH60K H COCTOHHHH, a BO 
aropoe cnOBO 3aHOCHTCH KOnHtIeCTBO crroa, npOtIHTaHHhIX H3 6y<pepHOH 
naMHTH sa BpeMH CKaHHpOBaHHH. B03BpaIIJ;aIOTCH KO,nhI OWH60K: 

IE.sue - HOpMaJIbHOe BhIllonHeHHe onepaw'm; 
IE.BAD - WIHHa 6y<pepa MeHbwe KOnHtIeCTBa cnoa, npOtIHTaHHhIX 

H3 õyrpepaoü naMHTH; 
IE.DNR - YCTPOHCTBO He rOTOBO. 

1.2. ,IJ;paHBep rracnnea-sroaaropa 

Ilpaãnep OCYI.1.(eCTBnHeT ynpaaneaae õrroxosr nacnnea-sroaaropa 
H CBeTOBbIM xapaananror-r. 31'01' õnox 06õe,nHHHeT B ce6e BTOPYIO <PYHKnH
OHaJIbHYIO rpynny. B onepauaoaaoã CHCTeMe 3TOMY YCTPOHCTBY npacsoe
HO HMH MD. ,IJ;paHBep 31'01'0 YCTpOHCTBa ocyutecranaer 3a1IHCb HH<popMa
nHH B naMHTb nacnnea-xroaaropa, ynpaaneaae pe)KHMaMH oT06pa)KeHHH 
3anHcaHHOH HH<popManHH, ynpaanenae CBeTOBhIM rcapaanamor-r H rrepe
KnIOtIeHHe H3 pexcawra "ztacnneã" B pe)KHM "MOHHTOp". <l>YHKUHH, paspe
meaasre nnn 31'01'0 npaãsepa, npaaeneasr B Ta6n.1, a napaxrerpsr HMeIOT 
crrenyroutee 3HatIeHHe: 

buf	 HatIaJIbHhIH anpec õyrpepa. ,IJ;on)KeH 6hITb na rpaaane crrona; 
p1	 orrpenerraer KOnHtIeCTBO TOtIeK, aanacsraaer-nax B naMHTb 

nacnnea-wromrropa. p1 = 4N, N - KOnHtIeCTBO 3anHChIBaeMhIX 
TOtIeK.Ka)K,naH TOtIKa cohepsorr napy rcoopnaaar (X H Y). 
Kazcztaa xoopnanara 3a.HHMaeT O,nHO cnOBO. TaK, p1 - ztnaaa 
6y<pepa B õaárax; 

p2	 anpec, c xoroporo naxars sanacs B rrasrrrrs. IlaMHTb zracnnea
MOHHTopa HMeeT anpeca 01' -18 zto 7776 8 a p2 - H3MeHHeTCH 
01' 1 no 100008· ,IJ;nH npaneneaaa K anpecar-r naMHTH zracnnea
MOHHTOpa npaáaep BhItIHTaeT 2 H3 anpeca yrcasaaaoro p2; 

p3	 orrpenenaer cnocoõ 3anYCKa oT06pa)KeHHH: p3~0 - sarrycx 
6e3 ,n03anHCH naMHTH cnY)Ke6HhIM KO,nOM, p3 < O - aanycx 
c ,n03anHCbIO; 

p4	 onpenenaer creneas CBetIeHHH aarracsraaerasrx TOtIeK npa 
oT06pa)KeHHH: p4 = 0- aopsransno, p4 = 1 - HpKO; 

p5	 onpenenaer, CKonbKO TOtIeK norracao 6hITb nOMetIeHO. Bo3BpaT 
B npcrpaxeay ocynrecranaerca ronsxo rrocne Toro, KaK nor-re
tIeHhI ace TOtIKH. p5 = 2N, N - KOnHtIeCTBO TOtIeK; 

p6 onpenenaer crenens CBetIeHHH TOtIeK: p6 > 0- HpKaH, p6 = O
HOpMaJIhHaH; p6 < 0- raCHTCH; 

p1 onpenenaer KOnHtIeCTBO anpecon TOtIeK, 3anHCaHHhIX B 6y
rpep. p7 = 2N, N - KOnHtIeCTBO aApeCOB T!>tIeK. 

5.
 

QIO$ 10.WLB, ... <buf,p1,p2,p3,p4>	 3anHcb HH<popManHH H3 6y<pe
pa nporpaMMhI B nawrars ,nH
cnnea H oT06pa)KeHHe na 3K

. paHe. 
QIO$ 10.RLB, ... ,<buf,p5,p6> qTeHHe anpeca TOtIeK,nOMe
•	 tIeHHhIX CBeTOBbIM xapaana

WOM, B 6y<pep nporpaMMhI. 
QIO$ 10.DEL, ... ,<buf,p7,p6>	 113MeHeHHe CBeTOBhlX TOtIeK, 

anpeca KOTOpbIX sanaasr B 6y
<pepe nporpar-nasr. 

QIO$	 IODAC,... Ilepexrnosnrn, B pe)KHM '~MO
HHTOp". 
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1.3. Ilpaãnep <PYHKUHOHMbHOH KJIaBHaTypbI 2. IIPOfPAMMbI YIIPABJIEHHH ABTOMATOM A3JIT-2/160 

H peracrpa rpaacnapaara 
KaK orraesanocs nsnue, onacsrsaewrsre nporpaMMbl ae OCYIIJ;eCTBfiR

IOTaenocpencmenaoro yrrpaaneaaa aBTOMaTOMt a RBnRIOTCR aareprpeâcosi 
Me)K,Il,y nporparasroã, HanHCaHHOH aa <popTpaHe H npaãaepoxr, XOTR H 

'upaHBep ocyuiecranaer ynpanneaae 6nOKaMHt 06'be,r:umeHHbIMH B 
rpersro <PYHKUHOHMbHYIO rpynny. B 3TY rpynny BXO,lJ,RT naa 6nOKa: 
6nOK <PYHK~HOHMbHOH xnaaaarypsr H 6nOK peracrpa TpaHCrrapaHTa. 
C noraoursro <PYHK~HOHaJIbHOH xnasaarypsr oneparop naer YKa3aHHR 
nporpasrsre o6pa6oTKH BblIlOnHHTb TO HnH HHOe ,lJ,eHCTBHet a npa nOMOmH 
rpaacnapaara oneparopy noxaasmaercn, xaxoe ,lJ,eHCTBHe asmorraaerca 
nporpasrsroã o6pa6oTKH HnH xaxoe .n;eHCTBHe norracea nsmonaars one
parop. B onep~HOHHOH CHCTeMe 3TOMY YCTPOHCTBY npHCBoeHO HMH KB. 
Ilpaãsep sroro YCTpOHCTBa ocymecranaer sanacs HH<POpM~HH B peracrp 
TpaHCnapaHTa H xreaae HH<popMa~HH c peracrpa COCTORHIDI xnanaarypsr. 
<I>YHK~HHt paspemeaasre ,lJ,nR aroro npaãaepa, npaaeneasr B Ta6n.1, a 
napasrerpsr HMeroT cne,lJ,YIOIIJ;ee aaaseaae: 

p1 - HatlMbHbm anpec 6y<pepa. By<pep ,lJ,nHHoH 4 õaãra, nna 3anHCH 
COCTORHHR xnaaaarypsr; 

p2,p3- naa cnoaa, conepseamae MaCKY KJIaBHllI t COCTORHHe KOTOpblX 
HMO On~OCHTb. Ecna YKa3aHHaR B MaCKe xnaaama aaxcara, 
TO npOHCXO,lJ,HT ~eHHe peracrpa COCTORHHH xnasaarypsr H 3aI1HCb 
B 6y<pep COCTORHIDI xnaaaarypsr; 
p2 - MaCKa xnaaaui c HOMepOM OT 1 no 16; 
p3 - MaCKa xnasaur c HOMepOM OT 17 no 32; 

p4 - cnOBO, CO,lJ,ep)K81Jlee B Mna,nllIeM 6aHTe MacKY ceKUHH rpaacna
paara, xoropsre nano noracars HnH 3ameqb. 3HaKoBblH paspazt 
crapuiero 6aHTa onpenenaer, 3ameqb HnH noracars CeKQHH. 
E,lJ,Hlu~a B 3HaKOBOM pa3pR,lJ,e - 3ameqb ceKUHH, aons - nora
CHTb. 

Bce BblWeOIIHCaHHble npaãaepsr axmosens; B onepaUHOHHyIO CHCTeMY 
H RBnRIOTCR ee xacrsio. HcnOnb30BaHHe npaãaepoa noaaonaer rryrest 
3a,naHIDI COOTBeTCTByrollUix napaseerpoa OpraHH30BaTb CKaHHpOBaHHe 
H C'beM HH<POpM~HHt oTo6pIDKeHHe HH<tJOpMRUHHt naanor Me~y onepa
TOPOM- H SBM. Onaaxo HcnOnb30BaHHe oõpauieaaã K npaãaepara H sa
,lJ,SHHe napasrerpon Ha,H3b1Ke asrcoxoro ypOBHR (aanpasrep, aa <POpTpIDie) 
npencraanaer aexoropsre HeY,lJ,06cTBat xoropsre 3aTpY,lJ,HRIOT paspaõorxy 
" C03,lJ,aHHe nporp8MM o6pa6oTKH <pOTOCHHMKOB. K 3THM HeY,lJ,06cTBaM 
MO)KflO oraecra, aanpastep, sanaaae anpecoa 6y<pePOBt paõora c BOChMe
pHtl~bIMH qHCnaMH H T.n. n03TOMY ,lJ,nH YCTpaHeHHH 3THX HeY,lJ,06cTB 
6bInH C03,lJ,aHbl rrporpastwrsr, xoropsre ocymecranaior CBR3h Me)K,Il,y npaá
aepasra H.' rrporpasrsrasra, HanHCaHHblMH aa <popTpaHe. OIIHCaHHe H Ha3
HatleHHe 3THX nporpaMM npHBO,lJ,HTCR HIDKe. 

I 

'61 

I 

aaaaaasr KaK nporpasrwrsr ynpaaneaan aBTOMaTOM. Ha60p nporpaMM 

J
 
ynpasneaaa MO)KHO pa36HTh aa TpH <PYHKUHOHaJlhHble rpyrmsr:
 

- <POpMHpoBaHHe cnaãca H C'beM HH<popManHH;
 
- ynpaanenae ,lJ,HcnneeM-MOHHTOPOM H CBeTOBblM xapaanaurosr;
 
- onpoc <PYHKUHoHanhHoH xnaaaarypsr H ynpaaneaae TpaHCnapaHTOM. 
Bce nporpaMMbl aarracaasr aanacansr na MaKpoacceM6nepe. ,UnR 

paõorsr nporpaMM B onepanaoaaoü CHCTeMe aapesepaapoaaa 4-H nora
qeCKliH HOMep. 

2.1. Ilporparasra <POpMHpOBaHIDI cnaáca H C'beMa HH<popMaUHH 

O,lJ,HOH H3 OCHOBHbIX nporpavn-r, acnonsayerasrx npa C03,lJ,aHHH CHC
TeMbl o6pa6oTKH <PHJIhMOBOH HH<pOpMRUHHt RBnReTCR nporpasoaa <pOPMM
pOBaHHR MHHHpaCTpa aa 3JIT CKaHHpYIOIIJ;CrO aBTOMaTa A3JIT-2/160 
li csesra HH<popMa~HHt nonyseaaoã B peaynsrare CKaHHpOBaHIDI. Bbl30B 
nporpaMMbl na <popTpaHe HMeeT cne.nYIOIIJ;HH BH,lJ,: 

CALL SLSE rx, v, IXt IYt DLt NLt SNS t CSNt NP t lER) 

X,Y - HaqanLHble xoopaaaarar cnaáca (BeIIJ;eCTBeHHble) t 
IXtlY- npapameaae KOOp,lJ,HHaT aaxana CTpOKH [nensre) t 
DL - MHHa CTpOKH (BeIIJ;eCTBeHHaR) t 
NL - qucno CTpOK B cnaãce, 
SNS - CHHYC yrna HaKJIOHa CTpOKH (BeIIJ;eCTBeHHaR) t 
CSN - KOCIDIYC yrna HaKJIOHa CTpOKH (aeurecraeaaaa) t 
NP - TeKYJ.UHH yxasarens sanorraeaaocra 6y<pepa CKaHHpOBaHIDI. 

Orrpenenaer KOnHtleCTBO 3neMeHTOB TpeKat 3anHCaHHblX B 6y
<pep CKaHHpOBaHIDI. Ka)K,Il,bIH 3neMeHT rpexa xapaxrepasyerca 

I: KOOp,lJ,HHaTaMH XH, XKt YHt YK. ' 
lER - HH,lJ,HKaTOp ouraõox, CO,lJ,ep>KHT I<O,lJ, OlllH6KH t aosapautaesrsrã 

npaüaepora nocne BblIlonHeHIDI onepanHH. . 
11 

3Ta nporpasoaa <popMHpyeT 6y<pep napasrerpoa CKaHHpOBaHIDI H 
nepenaer ero apaãaepy YCTpOHCTBa SK. Bnox-cxesra nporpaMMbl npase
neaa aa pHC.1. 

1.
 Ilepen HatlanOM CKaHHpOBaHIDI npOH3BO,lJ,HTCR YCTpaHeHHe OCTaTOqHOH
 
HaMarHH1leHHOCTH OTKJ10HffiOI..QHXCR xaryurex 3JIT. Ilpouecc passraraa

lIHBaHIDI 3aHHMaeT 40 + 50 MC. 3a 3TO BpeMR nporpaseaa nO,lJ,rOTaBnH

naer 6y<pep napasserpoa CKaHHpOBaHIDI H nepenaer sanpoc aa CKaHHpO

BaHHe ,lJ,paHBCPY. Iloene sroro nporpaseaa nepexonar B pe)KHM oxcana
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3arrpoc ,I(promepy aa opra
HH3a.n;mo rrponecca paSMaI'

HWIHBaHIDI 

ITo.nrOTOBRa ôyqepa rrapa
MeTpJB 

3anpoc .ItpatiBepy aa csana
poBaHHe 

~aHHe OKOHQaHHR CKaHH
pOBaHID! 

,I 
I 

'1 
Pnc.L, BJIOI<-exeMa SK.	 K --:. onpenerraer HpKOCTb caeseaaa TOqeK, 

K = O - HÔpMaJIbHaH HpKOCTb, 

K = O - nOBblIIIeHHaH HpKOCTb, 

IA - anpec, c xoroporo HaqHHaeTCH sanacs B naxerrs nacnnea,HHH OKOHqaHHH CKaHHpOBaHIDI. TIpo
I - ynpaaneaae pelKHMoM paõorsr AHCnneHgMOHHTopa:ueccop 3BM MOlKeT B 3TO BpeMH 

I I ~: O - oT06paIKeHHe 6e3 A03aIDICH naMHTH CJIYIKe6HblM KOAOM,6bITb 3aHHT 06pa60TKOH APyroH 
,I I < O - oT06paIKeHHe c A03anHCblO naMHTH.nporpasoasr. l1H<pOpMaUHH, nOJIY-

LABEL(N, M, K) - nporpase-ra MeqeHHH TOqeK, YKa3aHHblX CBeTOBblMxeaaaa BO BpeMH CKaHHpOBaHIDI, rI 
xapaanaruoer:aarmcsraaerca B õyrpep CKaHHpOBa


HIDI. Byrpep CKaHHpOBaHIDI aaxo n,t N - BblXOAHOH napasterp, anpec nOMeqeHHOH TOqKH, 1 7 4096:
 

AHTCH B COMMON-6JIOKe /IRB/. 

,UJIHHa 6y<pepa 4097 CJIOB. Tlepaoe 
CJIOBO B 6y<pepe cOAeplKHT KOJIH

qeCTBO 3aHHTblX CJIOB B õyrpepe. 
OCTaJIbHble CJIOBa conepzcar KOOp

AHHaTbl 3JIeMeHTOB' TpeKa. KaJKJI:blH 

3JIeMeHT npeACTaBJIeH nOCJIeAOBaTeJIbHOCTblO xersrpex KoopAHHaT XH, 

XK, YH, YK (sersrpe CJIOBa). TaKHM 06pa30M B 6y<pepe cKaHHpoBaHIDI 

MOlKeT 6bITb ornroapereeaao 3anHCaHO AO 1024 3JIeMeHTOB rperca, 
Ilepen HaqaJIOM cxaaopoaaaaa B 6JIOKe BHAeoycHJIHTeJIH He06xoAH

MO YCTaHOBit:Tb: ypoaens AHCKpHMHHauHH, HOMep <pHJIbTpa, THn nOMO)K

KH H KOA MaKCHMaJIbHOH AJIHTeJIbHOCTH CHrHaJIa. ,UJIH sroro HCnOJIb3YlOTCH 

CJIeAYlOLUHe nporpaseasr: 
LEVON(ID) - nporparasra YCTaHOBKH ypOBHH AHCKpHMHHaUHH. ID 

saaseaae ypOBHH AHCKpHMHHau"H O 7 255; 

FILTR(NF) nporpararaa BbI60pa <pHJIbTpa. NF - HOMep <pHJIbTpa 0 7 3 ; 

BAKGR(NB)  nporpaxrwra BbI60pa rana nOAJIOIKKH: 

NB-= O np03paqHaR, 

NB = 1 Henp03paqüaH, 
nporpasivra 3aHeCeHHH KOAa MIDIMMaJIbHOa }l;JIMTeJIb-RESDL(NR) 

HOCTM CHrHaJIa. 

NR KOA MaKCMMaJIbHOH AJIMTeJIbHOCTH CHrHaJIa O 7 3. 
Bce nporpaMMbl odiopraneasr B OAHOM MOAyne c HMeHeM VDRGS. 

llnH caoeá pa60TbI nporpaMMbI HCnOJIb3YlOT oõpanteaae K npaüaepy 

SK. 

2.2. TIporpaMMbI ynpaBJIeHHH ,nHCnJIeeM-MOHHTOPOM
 

H CBeTOBbIM KapaHAaIIIOM
 

Ilna pa60TbI c ,n~CnJIeeM-MOHHTOpOM li CBeTOBbIM KapaHAarnOM pas


pa60TaHbI cneAYIOLUHe nporpar-rwst:
 
DS,\\!R(M, N, K, IA, I) - rtpor'paxnvra 3anHCH HH<pOpMauHH B nar-rars nacn

nea-sroaaropa. Ilaparaerpsr HMelOT cnenyiouiee 

anaseaae: 
M- MaCCHB xoopnaaar TOqeK: M(1, N)- KoopAHHaTbI X, M(2,N) - KOOp-

AHHaTbI Y,
 
N - qMCnO TOqeK B MaçCliBe (KooPAHHaT),
 

8 

3TOT napasrerp MOlKeT õsrn, ueJIOM nepesreaaoã HJlH ueJIO

quCJIeHHbIM MaCCHBOM, 

M - onpenerraer creneas CBeqeHHH TOqKH nOCJIe MeqeHHH: 

M > O - nOBblIIIeHHaH HpKOCTb, 

M= O - HOpMaJIbHaH HpKOCTb, 

M < O - TOqKa norameaa. 
Ilapasrerp He06H3aTeJIbHbIH. Ecna OH nponymea, TO no YMOJIqaHHIO 

M = O. K - onpenenaer, CKOJIbKO TOqeK AOJIIKHO 6blTb nosreaeao. na

pasrerp He06H3aTCJIbHbIM. Ecna napasrerp onymea, TO no YMOJIqaHInO 

K = 1., ECJIH K > 1, TO M AOJIlKeH 6bITb MaCCHBOM pa3MepHOCTblO K 
MJlM õorrsure. 

BblXOA H3 nporpaMMbl ocymeCTBJIHeTCH TOJIbKO nOCJIe MeqeHHH acex 
K ToqeK. 

DELET(N, M, K) - nporpasoaa H3MeHeHHH HpKOCTH TOqeK, y)Ke 3anHCaH

HblX B naMHTb AHCnJIeH-MOHHTopa. Ilapasrerpsr 3TOM nporpaMMbl HMelOT 

TO lKe anasenae, qTO H nporpasrrasr LABEL. OTJIHtrne COCTOHT B TOM, 

qTO N HBJIHeTCH BXOAHblM H COAepiKHT anpeca TOqeK, HpKOCTb KOTOpblX 

He06xOAHMO H3MeHHTb. 

ERASE - nporpasoaa nepexmoveaaa nacnnea B peiKHM "MOHHTOp". 

Bce 3TH nporpaMMbl 06'beAHHeHbl B OAHH nporpasnausrâ MOAYJIb, 

HMelOmHH HeCKOJIbKO TOqeK BXOAa. Bce nporpasrsrsr HCnOJIb3YJOT oõpa
uienae K npaãaepy MD. 

2.3. Ilporpar-tr-rst pa60TbI c <PYI:IKI.J;HOHaJIbHOM KJIaBHaTypOM 

H ynpaaneaaa TpaHCnapaHTOM 

,UnH paõorsr c <PYHKUHOHaJIbHOM xnaaaarypoã paapaõoraasr ABe npo

rpaMMbI. 06e nporpasoasr orpopxmeasr KaK nOAnporpaMMbl-Q>yHKI.J;HH. 

KEYBD(N1, •.• , NK) - nporpasn-ra onpoca COCTOHHHH KJIaBHIll, nosrepa 

KOTOpbIX aanaasr B cmrcxe napaxrerpoa N1, N2, ••• , NK. "MeHH npo

rpaMMbl npHCBaMBaeTCH aaasenae, paaaoe nosrepy HIDKaTOH: KJIaBHIllH. 

Ecna Ha:>KaTO O,Q,HOBpeMeHHO ABe HJIM 60JIee KJIaBHIll, TO 6YAeT npHCBO

eHO aaaseaae, paaxoe aor-repy KJIaBHIllH, nepaoã BCTpernBIllHMCH B CIDIC

xe. ECJIH ae aaacars HH OAHOM KJIaBHIllH, TO npHCBaHBaeTCH anauenae, 
paanoe HYJIlO. 
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KBDINT(Nl, ... , NK) - rrporpawwra O:>KH,naHHR Ha)KaTlUI O,I:UfOH H3 KJIa

amu, aovrepa KOTOpbIX YKa3aHhI B crracxe Nl, N2, ... , NK. BbIXO,n 

H3 nporpaso-rsr OCymeCTBJIReTCH TOJIhKO npa Ha:>KaTHH O,nHOH 113 KJIa

amu, onpeneneaasrx B oõpauteaaa. HMeHH nporpasoasr npHCBaHBaeTCH 

aaaxeaae, paaaoe aor-repy Ha:>KaTOH KJIaBHlllH. 

B 06eHX nporpasn-rax KOJIHtleCTBO napar-rerpos MO)KeT 6bITb OT 1 
no 32. 

)JjIH BbICBetlHBaHHH HHa60JIee Ba:>KHbIX CTaH,napTHbIX Coo6meHHH one
paropy, .rpeõyrourax BMelllaTeJIbCTBa co CTOpOHhI tleJIOBeI<a, HCnOJIb3yeT

CR rpaacnaparrr, COCTOHlUHH H3 8 ceKUHH. YnpaBJIeHHe rpaacnaparrror-r 
(KaKHe ceKUHH BbICBeTHTb, a KaKHe noracars) ocyurecranaerca xepea 
nporparasry TRINF. Oõpaureaae K nporpar-rxre na rpoprpaae HMeeT CJIe

,nYlOmHH: BH,n: 

CALL TRINF(K, Nl, N2, ... , NK) 
K - ynpaBJIRlOllUIH napasrerp: 
K == O - BbIKJlIOtlHTb ceKUHH, yxasaaasre B oõpameaaa, 
K = 1 - BKJIlOtlHTb ceKUHH, yrcasaansre B 06pameHHH; 

Nl, N2, ... , NK - aosrepa ceKUHH, xoropsre ,n;OJI)KHbI 6bITb BKJlIOtleHbI 

HJIH BbIKJIlOtleHbI. 

Ilapar-rerpsr RBJIRIOTCR He06R3aTeJIbHbIMH H MorYT 6bITb onyureasr. 
ECJlH oõpauienae HMeeT nan CALL TRINF(K), TO 6y,nYT BbIKJII{)tleHbI 

HJlH BKJllOqeHbI ace cexuaa rpancnapaara. ECJlH ortyuteasr ace napar-rerpsr, 
r.e. oõpaureaae	 HMeeT BH,n CALL TRINF, TO 6y,nYT BhIKJIlOtleHbI soe 
ceKUHH. 

3AKJ1IOQEHHE 

PaCCMOTpeHHbIH	 KOMnJIeKC nporpaMMHoro oõecneveaaa ynpaaneaaa 

aBTOMaTOM A3J1T-2/160 n03BOJIReT Opr8HH30BaTb CKaHHpOBaHHe H C'beM 

HH<pOpMauIDI,	 oT06pa:>KeHHe HHcPopMaUHH, ,nHaJIOr Me)K,Zl;y tlenOBeKOM 

H 3BM. HCnOJlb30aaHHe ~paHBepOB n03BOJlHJlO OpraHH30BaTh onepauHH 

ynpaBJIeHHR aBTOMaTOM B crannapre onepanaoaaoâ CHCTeMbI. HCnOJIh30

BaHHe ynpasnenaa aDTOMaTOM B pe:>KHMe npepsraaaaã n03BOJlHeT ocno

60,nHTb npoueccop 3BM nna BbmOJlHeHHR npyrax onepanaâ ao BpeMR 

naanora H CKaHHpOBaHHR. TIporpaMMbI ynpaanenaa OXBaTbIBaIOT npaxra

xecxa ace peJlCHMbI ,nJIR pa60TbI c aBTOMaTOM H oõecnesaaaior npOCTOTY 

npa C03,naHHH nporpaMMHblX CHCTeM o6pa6oTKH q>OTOCHHMKOB. 
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TEMATWIECKME KATErOPMM OYBJIMKAUJ1A 

OBnE~HHEHHOrO HHCTHTYTA H~EPHYX 

HCCJIE,l.l;OBAHHYt 

HHJ{eKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKa~ ~H3HKa BWCOKHX 3HeprHH 

J, 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTPOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR*enwx HOHOB 

8. KoHoreHHK~ 

9. YcKopHTenH 

10. AeToMaTH3a~HR o6pa60TKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOcTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTPHR H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb3oeaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HO$H3HKa 

BapaH'IYK M.K., CeMelt:KHH A.IO. P10-86-318 

YrrpaBJIHIOIQee rrporpaMMHoe o6ecrreqeuHe cHcTeMhi A3JIT-2/160 
c B03MO:>KHOCThiO MYJihTHITporpaMMHpoBaHHH 

0ITHCaH rraKeT .L\paifsepOB H rrporpaMM CBH3H C .L\paHBepaMH .L\JIH opra
HH3auHH MYJihTHIIporpaMMHOrO rrpouecca H3MepeHHH Ha CHCTeMe 
A3JIT-2/160. )lpalt:Bepbl pa3pa60TaHbi .L\JIH TOro, 'IT06bi COBMeCTHTh 
BO BpeMeHH rrpouecCbi H3MepeHHH, Bhi'IHCJieHHH H .L\HaJIOra qeJIOBeK -
3BM. 

Pa6oTa BhiiTOJIHeHa B Jia6opaTopHH Bhi'IHCJIHTeJihHOH TeXHHKH H as
TOMaTH3aUHH OHHH. 

Coo6meHHe 06J.emrueHHoro HHCIHTyYa Jl}:lepHhiX HCCJie~OBaHHH. lly6Ha 1986 
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Package of Drivers "and programs for the link with the drivers intended 
for organizing a multiprogram process of measuring on the AELT-2/160 
system is described. The drivers are developed to combine in time the 
processes of measuring, calculations and man-computer dialogue. 
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