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© EpeBaHCKuu cpu3u~ecKuu uHcruryr, 197 / 

1.Bae.neHiie. 

ripoae.neHHe Hay'iHbIX HCCJie.llOBaHH:ii B JIIOOOM KpynHOM 

¢H3H'ieCKOM UeHTpe CBSI38HO c HaKOIIneHHeM H o6pa60TKOH 

6onbwHx MaCCHBOB HH¢opMauHH. PocT cno:lKHoCTH annapa­

TY PbI H nonyqaeMOH OT Hee HH¢opMauHH c 0.llHOH CTOpOHbI, 

H no.srnneHHe .neweaoli aneKTpOHHKH WHPOKOr'O H83H8'ieHHSI, 

MHH:u-3BM H MHKponpoueccopoa-c .npyroti - npHaemi: K TO­

MY, 'iTO 3BM CT8JIH HI'paTb ace 60JibllIY.!O ponb F.1 CaMOM 

npouecce npoae.neHHSI axcnepHMeHTa. 

¢yHKUHH CHCTeM aBTOM8TH3auHH ¢H3H'ieCKOI'O SKCIIepH­

M eHTa onpe.nemrroT aaAa'ia, aoanaraeMbie H~ 3BM. Bbille­

nHM OCHOBHbie H3 HHX: 

- npHE'.!M H HaKonneHHe B XO.lle SKCnepHMeHTa .uaHHbIX, 

nonrrneMbIX OT H3MepSIIOillHX HJIH perHCTpHpy lOillH.X npH6opoB; 

o6pa60TK8 BCeH npHHHMaeMOH HH~OpMauHH HnH ee 

'iaCTH c uenhIO KOHTpons ycTaHOBKH H axcnepHMeHTa~ 

- BbIAa'ia axcnepHMeHTaTopy 9KCIIpecc-HHtPOpM8UHH 0 
xoae axcnepHMeHTa~ 

ynpaaneHHe HJIH HaCTpOHKa axcnepHMeHTaJibHOH ycTa­

HOBKH IIO peaynhTaTaM aHanHaa; 

- IlO.llI'OTOBKa HaKOIIJ18HHOH HH¢opMaUHH JJ.mr Bb!BO.lla Ha 

MarHHTHyIO neHTY HJIH nepeAa'iH no KaHany CBSl3H B 6onh­

myro 3BM AnSI OKOH'iaTenhHOH MaTeMaTH'ieCKOH o6pa60TKH~ 
- pa3BHTHe MaTeMaTH'ieCKOI'O o6ecne'ieHHH Hen,cpeA­

CTBeHHO B xo.ae 9KcnepHMeHTa c . IIOMO~bIO BbISIBJieHHb!X BO 

BpeM.sr npoBeAeHHSl 9KCilepHM8HTa HOBbIX nporpaMMHbIX cpeA-
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CTB .a.nsi: 6onee a4J4JeKTHBHOH opraHH3SJ.tHH CHCT0MbI. 

I1HT0HCHcPHKSJ.tHSI 3KCnepHM0HTanbHbIX RCcne.a.oBaHHA, 

:i:pe.a,nOCblnJW KOTOpo:lt 3anO)K0HbI B caMOM cpaKT0 HCnOnh-

30BaHH.5l 9BM - 6hICTpQ.a.eACTBYIOWHX ycTpOACTB HaKonneHHSI, 

nepepa60TKH HHcPOpMaJ.tHH H ynpaaneHHSI ycTaHOBKSMH - Tpe-

5yeT COKpameHHSI cpOKOB IlOD.I'OTOBKH 9KcnepHM0HTOB, B 

TOM 'IHCne H COKpameHHSI CpOKOB pa3pa60TKH H OTnaD.KH 

nporpaMMuoro 06ecne11euusi: . 

I1cnonb30BSHH0 CHMBOJIH'l0CKHX Sl3bIKOB :ut aBTOKOD.OB 

.a.ns paapalSOTKH ynpaBruIIOWHX nporpaMM lDm . MHHH-~BM, 
pa6oTaIOtnHX Ha JIHHHH c 9KcnepHM0HTSJibHOA annapaTypo:lt 

HnH H3MepHT0flbHbIMH 88TOMaTH3HpOBaIHbIMH ycTpO:ltCTBa­

MH, H BhlDOnH.S0MbIMH 06bI'IHO He nporpaMMHCT8MH, a caMH­

MH p aapa00T'IHK8MH CHCT0MbI - HH)!{eHepaMH HJIH cPH3HK8MH, 

Tpe6yeT 011eHb OOnhllIHX aaTpa T Tpy.a.a H apeMeHH. Tipu 

peweHHH BbIWeynoMSlffYTOI'O BOnpoca Bee 6onburee BHHMSHH0 

npuaneKaeT paapa6oTxa cnettuanuaupoaaHHoro R3hIKa npo­

rpaMMHpoaauusr t5onee BbICOKOI'O yPOBHSI , '10M CHMBOnH'iec­

XHe .513bIKH H aBTOKOAbI [1,2]. 
Ha OCHOBSHMH TaKOI'O po.a.a coo6pa)KeHH:lt 6bin npe.a.no­

)KeH cneuuanuaupoaaHHhIA SI3hIK COPLAN (3] . -npoMe>Ky­

TO'"lllhlfi no ypOBHIO Sl3bIK c npHBbI'IHbIMH D.nSI 9KcnepHM0HTa­

TOpOB cl>opTpauono.a.o6HbIMH onepaTopaMH H cneuuanbHbIMH 

HHCTPYKUHSIMI! ( cTaHJ:lapTHhIMH qiyHKJ.tHSIMH) J:lJI.51 ynpaaneuusi: 

BH0WHHMH y¢Tp0HCTB8M.H H o6pa60TKH npepbIBaHHH. I1cnoni-

30BaHHe CUPLANf a npH HanH'IHH COOTB0TCTByIOIIUIX 

TpaHCnSITOpOB [4,5,6] I .a.aeT B03MO)KHOCTb HaMHOI'O COKpa­

THTh :Ellp0MSI no H8llHCaHHIO H OTnaD.Ke on.- fine nporp_8MM, 

SI BnSleTCSI cpeACTBOM .a.ns 6onee KP8TKOH H llOHSITHO:lt 38DHCH 

aJII'OpHTM OB. 

B cHJiy e~BHCHMOCTH cTau.a.apTHhIX cpyHKJ.tHA B3hIJta 
COPLAN ' OT KOHKpe'l'HhIX cucTeM yrxpaBneHHSJ, pa3Hoot5pa-

aue nocneAHHX .a.enaeT Heot5o3pHMhIM P83HOOt5pa3Be BHAOB 

Taxux cPYHKUHA ynpaaneHHH. B AauuoA pa60Te onacaHhI 

CTaHA8pTHbI0 cPYHKJ.tHH1 peanH3)' iVI!lH'::: n'l.uilllffi.:.' ·-· ·31ll:' :tCHMhI9 

onepaTopbI H3hIKa COPLAN , AIIH uene:a yu..,::...:.;~::~·:z:..z 

cKaHupyxomuM aaToMaTOM HPr rxocpe.qc'!·~M itoMaH.QllhIX u 

CT8TyCHbIX perBCTPOB, 
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H a 6aae 9THX cpe.a.cTB 6hinH H6nucaH1>I .nBe n porpaMMW, 

ll03BOJIHBllIH0 npoBeCTH M0TOJ:Ul'l0CKH0 HCCneAOB8HH9 no npH• 

M0HEIHHIO COPLflN ~ B aa.a.a11ax HaMepeHH Ha IMPD! 
CHHMKOB c HCKpOBbIX KS.Mep H 8CTpocpH3H'"l0CKO:lt HHcPOpMa­

llHH. B 13aJUI1011eHHJt npuse.a.eHI>I HeKOTOp1>1e peayn&TaTbI 

9THX npuMeHeHHli. 

2. Ynpaaneuue cx:aHupyxow.uM aBTOMaTOM 1HPD. 
c TO'IKH apeHHil nporpaMMHCTa. 

0J.UIHM H3 nyTeA aBTOM8TB38J.tHH nponeccoB H3M0p0HHH 

H npOCMOTpa cpOTOCHHMKOB SIBHIIOCb C03A8HH0 CKaHupy10mero 

aaToMaTa HP.ll [71 • B xa11ecT:se aneMeHTa, c noMOlllhIO 

KOTOpOI'O npOH3BOAHTCSI CK8HHpOB8HH0 CH:U:MJt8 1 B Hp .Ll HC­

nonb3)'0TCSI CBeTOBOe naTHO D.H8M0TpOM 10-12 MHKpOH. 

c K8HHpOBSHHe ' ocyJIIeCTB1ISl0TCSI nocTpO'IHO BAOJib napan­

nenbHbIX nHHHA, nepeceKaIOID.HX BflCb K8ilp. 

HanH'iHe 3BM B CHCTeMe ynpasneHH.st HPD noasonReT 

cpaBHHTelibHO nerxo MeHSTb anropHTMbI ynpaBneHHfi 8BTO­

M8TOM a aaBHCHMOCTH OT KOHKpeTHOA aaAa'!H. Ynpa:EneHHe 

HPD c llOMOIUblO aBM ocymecTBn.SleTCSl 'lepea KOM8HiUihI0 
H CT8TyCHbie perHCTpbls TipH COBM0CTHO:li paOOTe 3BM H 

J 
8BTOM8Ta BbI'IHCJIHT01IbH8SI M81UHH8 B cnyqae H0oOXOAB:MOCT' 

MO:lK0T 3 anpocHTb CT8TYCHOe cnoBO (CC) I KOTOpoe 0Tpa2i<a.J 

eT cocTO.stHHe aBTOMaTa. Ka)K.llOMy .tlBOH'IHOMy paapgey CC 
llOCTaBneH B COOTB0TCTBH0 CBOA aneMeHT C.liCT0MliI, H OA-1 

HO ff3, I ilBYX B03MO:lKHbIX COCTOS!Hltil: noc:teAHero OT06pa.lKa-t 

eTCR COAep:>KaHHeM .!lBOH'IHOI'O paap:;;;Ae. AHanHa CC :noa:eo-_ 

nneT onpeAenHTb COCTOHHHe ycTaHOBKH B MOM0HT C'!HTbIB8~ 

HHS cc. KoMaHAbI, nochmaeMhie Ha 3BM, si:amnoTC.s 06bI11-

HhIMH KOJ:l8MH, BbIA8B80MbIMH B K8Han 3BM - 06'b0KT. 

TiporpaMMa ynpaeneHHSI, 06cny>KHaa10maH . HPO, .a.on.>KHa 

BbIIlOllHHT:b .QB~· OCHOBHbie 'ijlyHKJ.tHH: 1) ynpasneHHe pa60TOA: 

CK8.HHpy10mero 8.BTOMaTa, IIpHeM H H8KOM0HH0 HHcPOPM8llH~ 
2) Bb16opxy H8KOMeHHHOA HHtPOPMlilIHH H e{! .a.exOD.HpOB8HHe; 

npo:eepxy H aanaitoaxy a 6onee yA06HOM WlB .a.anbHeiwero 
HCll01Ib30BaHHH BH.Qe. 3TH cf>yHKUHH .a.on)!{HhI BbinOlIHSITbCB B 
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COOTBeTCTBHH c napaMeTpaMH o6pameHB.H K nporpaMM~ 

ynpa1meHB.H,IlO KOTOpbIM,0CllH H000XOllHMO, cliopMHpyeTCSI H 

Bblil011HgeTCSI COOTBeTCTB)'i<>WaSI HM DOCl1AAOBBT0llbHOCTb KO• 

Ma.HJ]. ynpaBneHHSI 1-lPU 

JlBHHbie CK8HHpOB8HHSI CHHMKa no.z:taepraK>TCSl B 3BM 
KB'I0CTB0HHOMy aaanaay. iEcnu HHii>OpM8.llH.H He yJJ.OBneTBO­

p.HeT 38.AaHHhIM KpHTepH.HM, npOH3BO.llHTC.H IlOBTOpHOe H3Me­

pe1rne c COOTB0TCTB0HHO H3MeHeHUbIMH napaMeTpaMH CKa­

HHpOBBHH.SI, 3BABB8.€Mh!MH [ 3BM. 

l1MelOlllHA:C.H B EpeBaHCKOM ii>HaH'l'JeCKOM HHCTHTyTe aa­

T0'Ma1' HP.U, l'Ae. B Ka'IeCTBe ynpaensnomeA 3BM acnonh­

ayeTC.H 3BM :PPP' - 9 [8] COCTOHT H3 cneAyIOIUHX OCHOB­

HblX WHKUHOHan&HhIX 6noxoa: 

-neHTODpOT.H>KHbitt M0XBHH3M) 

-aaMepHTenbHbI:l!: CTOllHl{, COCTOSllllHA H3 .uayx nnaTcjlopM: 

-u:11¢poaaTenh, · 

c COOTBeTCTBYIOlllHMH KOMaHAHbIMH H CT8TyCHbIMH perHCTpa-

MH ( pac. l). Psi:.u ljlyHKUHA nepecqeTHbIX, norHq e cKHX H 

cpaBHHBaIOlllHX 3ll0KTpOHHbIX ycTpOACTB B 9THX ii>yHKUHOH8llb­

HbIX 6noxax peanuaoaaH B 3BM nporpaMMHbIM cnoco6oM. 

.Uns 3BM POPJ -9 'HPD npeJJ.cTaansi:eTc.H pHAOM HC­

nonuaTen.bHbIX MeXaHJl3MOB, BbirIOlllU.UOllCHX. aneMeHT8pHbl0 

onepaUHH ( ABH>K0HHe trnaTQiopMbI c aanaHHOA CKOpOCTblO ' 

cHrHanHsauua o npoxo>K.tteHHH xanpa, ynp aBneHHe yanaMH 

neHTOnpOTSI>KHOl"O MeXaHH3Ma, TOpM030M, paMKOA) .• 

T aKoe pac•rneHeHHJ ii>YHKUH.f:t Ha aneMeHTapHbie onepauuu, 

Bb!IlOnH.SreMbie no CHI'H8ll8M OT 3BM t npu.o.aeT BCeil: CHCTe­

Me 6onbruyro rHDKOCTb, nocxonbKY MO>KHO nerxo aap&upo­

aaTh pe}I{ HM ynpaaneHH.II nyTeM H3MeHeHlUI ; OUHOA TOnb­

KO n porpaMMhI 3BM. $cnH )Ke 9TH aneMeHTapHbie onepaUHH 

BbI)lellHTh B COOTBeTCTByromue M8llIHHH0-38BHCHMbI0 onepaTO .. 

pb1 H3hIKa, TO npHMeHeHHe COPLAN 'a HaMHo r o coKp a T HT 

BpeMH IlO.llI'OTOBKH rrporpa!IOVfHOro o6ecne'ieHH.II 9KCnepHMeH-

TOB, acnon hay10mu x HPD , anropHTMbI t5y llYT xpaTKHMH 

H IlOHSITHblMH. 

B peaynhTaTe uccne.uoaa HH.H nporpaMM ynpaaneHHR 
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aBTOMaTOM HPD • Ha 6aae OCHOBHhlX o6cny>KHB8IOIUHX 

nporpaMM-MOeyneH t5bmH CKOHCTpyHpOB8HbI cneey10mue Ma­

WHHH0-38BHCHM!>I0 onepaTOpbl SI3hlK8 COPLAN 
SEEKK(±N) -ocymecTBIIHeT noHCK ~y:iKHoro .llllSI H3MepeHH.9: 

m.upa Ha IUteHKe. lfHcnoerui 'iaCTb ( N ) 
aanaeT KOnuqeCTBO KaApOB, H8 KOTOpoe Tpe6yeTCSI nepe­

ABHHYTh nneHxy, a 3H8K - HanpabneHHe: - Hasan, + snepen 

{ aHaK + anec& H a nocneeyiomeM onycxaeTcSI) . 

LPM( N) ·-ynpaanSieT cocTOBHHeM TopMoaa H paMKH 

neHTOilpOT.H)!(HOI'O MexaHH3Ma { nnMJ. n pil N =() - Bommo­

'iHTh TOpMoa, paMJCY OT>KBT&; npu N =I -BKJI!Oq RTh TOpMoa. 

p8MKY np:IVK8Th. 

MOVE(X, W) -ycTaHaemrnaeT H3MepHT0llbHbIH CTon( nnaT-

qiopMy X , \XI ) B HCXO.!lHDe IlOIION<GHHQ . C 

KOOpllJIH8T8MH, KOTOpble COOTBeTCTBYIOT conep)KHMO~..:!Y SiqeeK 

x B'. w COOTBeTCTBeHHO. 

MOVES(1J tV Nj1 
-ynpaem1eT ABinKeH.HeM CTOl!HKa. C noM OlllbIO 

J I If..} 
n a paMeTpa .4 3BM 38A8e T COOTBeTCTBY!O-

lllyIO rmaT¢opMy { np.H ,4 = 0 - X , npli A = 1 - \xi ) • V 
aa.z:taeT 3Ha'ieH.He cxopoCTH H HanpaBneHll'.e. I1o npn'3HaKy N 
B CTaTyCHOM perHCTpe COOTBeTCTByIOmeA nna'I'cjJOj:>Mb! 6y JJ,eT 

IIOAI'OTOBJ10H Allff nocneizyromero onpoca 3BM KOOpJJ.HHEtTa x 
( npH N =O) un.H W (npu N =1). 

ti END ( D, LOC )-3ach1naeT coAep>KHMOa H'leitKa LOC 
CTB:y'IOIU.Hil: KOMaHAHhlit peI'HCTp (KP) ycTpol!:cTBa 

( LOC) ~ KP :o ; Da 12 , 4, 6 } 

B COOTBet'­

n ~ 

3 ENAC (D) -3aCbmaeT coA e plKHMOe cyMMaTopa (AC) s KP 
ycTpoAcT:sa D : (AC)*KPZ) , D • { 2 , 4, 6} 

LOAD\1>,LOC )-coAep>KHMOe cooTaeTcTBy10mero c·raTycHoro 

peracTpa (CP) onpe Aen.HeMoe napaMeTpOM. D 
aacbmaeTCSI B .aqeAxy LOC : ( CP)~~LOC) D= {3, 5} 
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LOAC(D) -coA~p:iKHMOe C P., onpeAens:eMoe napa­

MeTpOM D , aaCbinaeTcsi B AC : 

( OP).1)::::;> AC, D= { 3, 5} 
READO ( D, LOC) -C'IHTbIBaeT coAep:lKHMOe C'leT'!HKa nono­

}1{0HHA COOTBeTCTBYlOill0.il: nnaT4JOpMhI B 

1.maALUHe paap.s:,cu.I siqeitKH LOO : 
. JJ= 0,1 (c P):b = 5~LOCq•f7 

3AeCb H B nocneey10rrieM qepea D o6oaaaq aeTCH HOMep 

ycTpOACTaa: 

D y CTpOHCTBO 

0 rmaT<PopMa x CTOnHKa 

1 rrna'f4iopMa \XI CTOnHKa 

2 KOM8HAHbIH peI'HCTp flfIM 

3 CTaTyCHbI :li perucTp flf!M 

4 . KOMaHJ:uibI.il: per~CTP CTOnHKa 

5 CTaTyCHblii perHCTp CTOllHKa 

a KOfyiaHAHbIH perHCTp UH<PpoeaTenSI 

RECAC (])) - c'iHTbieaeT coAep)KHMOe cqeT'IHKa nono-

}l{GHHA COQTBeTCT:ayromeA nnaT<!>OpMbI B 

MnS.lUl.lae 1 paspSJAbI AC : 

READV( D, LOC) 

TipH :D =O ,I ( CP 4-17);o .. 5~ Aq,_17 

-C'IBTblBaeT COAep:lKHMOe paap.HAOB CKO­

pOC'l'H H3 C p flflM B MnaAlllH9 paap.HA,Dl 

SI'ieA:u LOC : 

TipH ::I> =-0,1 (CP12_ 17 )1>=.3 ~ LOO 
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REVAC (D) 

paap.HAbI AC: 

-C'IHTbIBaeT COAep}l{HMOe pa3p.HAOB 

CKOpOCTH H3 C p flTIM B Mna.CUI!He 

flpH .,l) =O, l (CP 12_ 1
7

)
2 

=.!> ~ AC 

SEVAC ( D) -aBOAHT a paap.HAhI CKopocTH cooTaeT-

CTBy10mero KP coAep.lKHMoe .sqe:HKH 
11 C ( Mnamrrne paapiSIAbr) : 

flpH D =O (AC) 14-17~(KP 4-7]~.,4 
D =I (AC) 14-17q,(KP 1 J-16Jzd, 

D =
2 (AC) 14- 17==>-rKP J 

( .. , lj 14-17J.6~ 
DGT '"I, N 2 ,N3, N '-f -ynpaBJISieT U.H,poaaTeneM: BKlllO'!aeT 

( N f =I) mrn BhrKmo11aeT (.IV =O) nepeAaqy a, t5yljlep 

KaHana .np.HMOI'O AOCTyna ( LlMA) -~ 38A8eT MOAy CKaHH­

pOB8HHSI ( N 2 =O - HOpManbHa.H, /II c = 1 - opToroaanb-
H a.a:) ; 'qHCllO CKaHHP,yIOIIUIX mene:H - rycTorry CK8HHpO-
B8HHH ( /\/ 3 ) ; nopor cKaHHpoaaHHH ( N 4 ) 
( N

1
) 17==>[KP o1 D=G; (N2 ) ~ 7~ [KP2J D=6; (NJ) 16--f7 

[KP11-12J D=6; (N4) 12-17~[KP12-17] D=6 

MASK ( N, A, B) -aaAaeT Moey CKBHHpoaaHHSI ( N =O -Hop-

;,.1anhHa.a:, /I/ =I - opTOI'OHanbHaa). 38HO­

CHT B U.H4>poaaTenb OAHy KOOpAHH8Tf ueHTpa MaCKH (co­
Aep:lKHMOe .H'ieiiKH 5 } c COO'l'BeTCTBy!Om~~ IIIMpHHOA Mac­
KH (co.uep}l{ffMOe H'leAKa A ) : 

(N)17~LKP2J D::;6;(A)14-17~[KPJ-6] D=6 

(B)7-17=:).[KP7-171 D=6 
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IJIIliT ( D, LOO) -ocymecTBn.srnT nepexoA K H'leAKe LOC , 
ecmi: OT COOTBeTCTByIOIUero yCTpOACT:ea 

D nocTyIIHT npephIBaHHe • .H'le:li:Ka LOC o6hI'lHO Ha'!HHaeT 

no,nnporpaMMy oocny:lK.HB8HH.£! npepb!B8HH511 BbI3BllHHOe OT 

ycTpoAcTBa\ A 
KEXO(A,B) 

B03BpliT8 ( R p ) 
.st'leAKe B : (AC) 

-sanOMHHaeT npH npephIB8HHH OT KaHana 

coAep:iKHMOe AC a 51qeAKe fl· 1 a Toqey 

nocne o6pa60TKH A8HHOI'0 npephIB8HHH B 

~ A , RP =->- B 

REST(A 11 B) -aoccTaHaB.llHDaeT AC H TO'I JCY aoaapaTa 

nepeA ahrxo.a.oM ~ai no.a.nporpaMMbI o6p a-

6oTKH npephIBaHHSI ~ (A ) ~AC,__,.. B 

DEiiAY{ TIME,-LOO}npeph1aaeT TeKymee ahmonHe HHe npo­

rpaMMhI H nepeAaeT ynpaB11eHHe .siqei!:K~ 

LOO no .a.ocTB)KeHHIO BpeMeHH ( B MCeK.) 1 yKa3aHHOe B 

Sl'lefiKe TIJIE • 

WAI'r (N) 

AlISI n -T8KTO.B 

BOP 

-ocyme(:T811B0T :iK.ayIIIJdt UHKn no BbtnOn­

HeHHlO npoI'paMMbI :H8 BpeMSI. I OTBOAHMoe 

MalilHHhI,T.e. rt !pa3 Bb!IIOlIHHeTCH KOM8HA8 

KEYOC ( LOC) -asoJlHT OAHO BOCbMepH ... IHOe 'IHcno (AO 

· N '* ) uH¢lP) B gqeA.Ky LOC • EcnH '!Hcno1 c ocTOHT 

MeHee 11eM H3n. •AH¢P. T O BHaqane MAYT :npooenbI. 

KEYOIE -BBOJlHT OTA8llhHbIJi CHMBOJl OT Kll8BH8TY­

pbl H noMemaeT B AC 

PR'INT( TEX'!) -ne-qaTaeT B KO.a.e BCD cooomeHHe,noMem,eli­

HOe B naM5ITH, Ha'lHHast c gqe :ltKH TEXT .nepBhie N iHtJ 

paap.siAOB gqea:KH TEXTnon>KHbI yKa3hIBBTb Ha BOCbMepH'i­

Ho e 'lHCno
1
yxaahrna10mee Ha .amrny coo6meHH.st . 

*) line.no N saBHCHT OT npHMeH.steMOit 3BM,nn.SI KOTopoA HJI. 

sarsi.11:.e llOPLAlimweTCSl nporp aMMa [3] .nm1 3BMPDP-9 

N =5& 
,..}__Jln.a...,aBM. POP aB N =1. 
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nn.s1 rtpOBepK.H Il0.11HOTbl BbIOJ?8HH0:1i: CHCT0Mbl M8WHRH0-

-38BlICHMbIX onepaTopos COPLAN' a npHMeHHTenbHO x 

ynpaaneumo HPD R ycTaHoaneHm11 no B03MO>KHOCTK , 

KO.TIHqeCTBeHH:bl.X oueHOK aqiqieKTHBHOCTH HX HCilOJ1b30B8.llllll, 

6bIJUI Bhra,paHhl ABe Bhill!eynoMSIHYTbie KOHKpeTHLie 381l8'1H: 

aKTyanbH851 npo6neMa ynpaaneuHSI HPD .a.mr 06pa60T1tH 

8CTpo4>H3H'l0CKOA liliqiopMBUHH H o6pa 60TKH ASHHhIX c HC!tp<i· 

B hIX ' !taMep 

3. DocTpoeHHe nporpaMM ynpasneHHH cKaHHpyIOm.BM 

aaToMaTOM HPD Jl.'J.SI o6pa6oTKH acTpo.PuaH-

qecKOH mi:<JiopMBUHh. 

3.1 DoCTaHOBKa 38A8'!H, 

Ha11H'1He Ha HPD Ep¢l1 MGX8HH3Ma npoI'paMMHO-

-ynpaan.sieMoa npe~H3:0:0HHO_tl: 9J18KTpOHHO:lt l\18C.KH H 6noKa 

H3MepeHH.f! WIOTHOCTH [8] A8.llH: B03MO)KH0CTL> BeCTH 

o6pa60TKY ac1·pcxpH3H'leCKHX cpOTonnacT1111 [9] • ITpH 

o6pa60TKe HHcpopMailHH, nony'leHHOH npH CKaimpoaaHHK 

acTpo4>H3H'10CKHX 4J0Tonnac·r1.rn Ia · HPD 1 11onyqa10T0..'1 l He­

JtoTOphra napaMeTpbI, KOTOphie CTaB5.TCSl B COOTB0TC'fBHe 

co aeea.tlHhIMH ae1rn:qiro.aMH uccneilyeMhIX oo'heK'IOB K 

CTpOHTC.st xapaK~epHCTH'leCKHe KpHBbie~ 3TH xapaKTepHCT 

qeCKHe KPHBhle B AallbHeil:rneM ff'JilOJ'lb3r!OTCSI AJU! 011p0Aene .. 

HhH 3B03Al{h!X Be.llH'lHH BHOBb HCClieAyeMhl X 06'beKTOl"l, 

Ha cjiOTunnacTHIIKe H3MepsieMbii1 oo'beK'i.' . xpoACTU.llSleTc• 

B B iA8 mrTHa c paGMbI'!'h!.Mh VP<.GiHUaMHl 'ITO He IIOOBOn.RE"T 

rrpOCT0 H3Mepl Tb HX no aa~Ia;!bHLIM li KOHe'lHhIM cppOHTaM 

.H~ .. myn~,coB. IToaTOMY nmr B!>I!len.emrn ¢opMbI oo'beKTa npH­

M eHSleTC.st MeTO.(UiKa, Ol.HOB.'.lHhaSI. Ha 4.oTOMeTpH'1eOKHX. H3-

M epeHHHX,. MexaH.liC;M nporpaMMHo-ynp.a.Bn.steMoi!: MaCKH 

lj 6norc :i-rsuepeHH.SI IlllOTHOCTU ll810'l' B03MO)IQ!OCTb ¢opMHpO­

B8HHS' noc.'leD.OBaTCJI:bFOCTH MbCOK T!O C'IpOKe CK8HKpoaaHHH 

c JlHCKpeTHbIM ,uaroM, :J8il8B80MhlM riocneAOBBT8J'lbHOCTb!O 

HH'repr:Q\IISlllHOHHb1X .u.rny nbCOB JI peI'HCTpaUZ:H B npeAenax 

MaCOK .3H6'iGHliH KO~lUUJeJJTll IIIJOIIyc1rnm-a1 ( 't ) nocn9-

P.OB8'l'0JlbHOCTH TO'iHK, J10KpLIBll!OU(HX. c onpeAellCHHb!M ma-

1 ! ... 



I"OM BCIO CKaHHpyeMyIO o6JiaCTb. 

5I3bIK COPLAN c cooTaeTcTayromHMH MaWHHH0-38-

BHCHMhIMH onepaTopaMH, onucaHHhIMH B n.2. 6bm HCnOJib30-

BaH npH npOBeAeHHH HCCJI0AOBaHHH B03MO:lKHOCTH peaJIH38-

ltHH WBI"OBOI"O p0:>KHM8 nep0M0lll0HHSI H3M0pHT0JlbHbIX nnaT­

¢opM aBTOMaTa HPD H onpeAen0HHSI xapaKT0pHCTHKH cucTe­

MhI ( TO"IHOCTh ycTaHOBKH 1u1aT41opM, cKopocTH, H.T.A.) 

B AaHHOM p0)1{HM0. Jlltu"OBbIH peX'HM npuMeHSIJICSI Ha nepao­

H8'18iJlbHOM aTane pa60T no IIpHM0HeHmo · HPD B o6pa60T)t€ 

acTpO<jJH3H'l0CKOH HH¢opMauHH BBHJ:ty HCnOJib30BaHHSI 'M0A­

neHHoro" A-K (aaanor-KoA) npeo6pasoaaTenH B ¢oTOM0TPH~ 
qecKOM 6JI0K0 HPD H Heo6xOAHW.OCTH CHH'*<eHH.si cKopoc-

TH CI<aHHpOBaHHSl0 

0TM0THM, 'ITO Ha 3Tane HCCJI0AODaHHSI H paapaOOTKH 

HeKOTOpoH: pa60TocnocooHOH B0pCHH CHCTeMhI, IIOAOOHO npH-. 

BeAeHHOH BbIW0, HCilOJib30B8HH0 SI3hIKa BbICOKOI'O ypOBHSI 

( a TaKHM S1Bnsr0Tc.si COPLAN no OTHOWeHHIO K aaTOKO-

AaM) Ha6onee uenecooopasHo. 3To AaeT B03MO:>KHOCTb OhICT­

po nacaTb IJporpaMMbI, Jl0I"KO BHOCHTb H3M0H0HHR B anro­

pHTMbl ynpaBJI0HH.sI H OTJI8>KHB8Tb nporpaMMbl. 

3.2. CxaHHpOBaHH0 <PoTonnacTHH1 npu0M :HI Haxonn0HH0 

im¢opM8ltHH. 

B CB513H c OTCYTCTBHeM Ha IlJidCTHHKax penepHhIX Kpec~ 
TOB, BHa11ane npHM0HH0Tip51 . npoueeypa npHBSl3KH K H3Mep.si-

0MOMY 06'heKTy. Llm1 3TOI'O CBeTOBbIM KapaHA8WOM noMeqa .. 

0TC.sl ABe TO'iKH, no KOTOpbIM c nOMOIUblO 3BA8HHblX WHpHli 

onpeA0JISI0TC51 np51MOyrOJibH8.SI . OOJiaCTb 1 BM0IIl8lOIIl8SI H3Mepsi.­

.eMhlH oo'heXT. B COOTBeTCTBHH c CITHMH napaMeTpaMH, n0-

penaHHbIMH ynpaBn.momeii nporpaMMe noc110.r:uurn ycTaHaariH-

0a0T nnaT¢.opMbI X H VI B Ha11anbH00 nono>K0HHe. 3aT0M 

rmacTitHKa cxaHHpyeTc.si OObI'IHbIM o6pa30M. Llm1. B03MOJK­

HOCTH UH¢poBaHHSI IlllOTHOCTH BBOAHTCH AOIIOllHHT61lbHO '~BaH­
TOBaHHe' ' BHAeOcHrHan:a c 60llbllIHM waroM. 

Do KB)l{J:lOl°i CK8HHpyeMOA llHHHH, B npeAenax pae:e0 

onp0,AeJieHHOH rpaHHllbI, BbICTBBIJSIIOTCH nocne,l:lOBaT0JibHOCTH 
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M8CKH c 38,llBH~bIM WBI'OM, npHBH38HHhIM K HHTepnonallHOH· 

HhIM HMfiylibCaM. OT aTHX )1{0 HMilYIIbCOB, c H0t°SOIJbWOA 3a­

A0p:>K KOii, cpopMHpy0TCSI CHI"HaJI nmflpoBaHH.H MOTHOCTH,noc­

Tyna10meit Ha HCnOJib30B aHHbIA AJ151 STOA ll01JH A-K np00<5-

p830B8T01Ib, 

BpieM.H BOCCTaHOiBJieHHSI A-K npeo6pa;:!OBaTeJI51 Tl( onpe­

AensieT rpyoyro 'IBCTOTY H3Mep0HHA nJIOTHOCTH no CTpOKSM 

CK8HHpOB8HHH. Llna H3MepeHHSI B 6onbW0M KOJIH'leCTBe TO­

'leK (MeHbWHM waroM) ocymecTBIJ51eTC51 CABHr Ha11ana BbIC­

T8BIJ0HHH MaCOK no K8)1{AOA CKBHHpyeMOH JI~HHH Ha BeJIH'iH­

HY, onpen0nHeMoli HHTep:eanoM ap0MeHH T11 Me:IK.Qy A:eyM.11 

nocneAOB aTellbHbIMH HHTepnOJISlllHOHHbIMH HMnyllbCBMH. ::ha 

:npoue.;zypa noaTopH0Tc.si n.. paa, rAe h. =Tu, /Tu • KonH110cT­

ao )!{9 npo1m¢poBaHHblX 'TO'l0K 3a OJlHOKpaTH00 CK8HHpo:ea­

HH0 K8)1{L(Oit CTpOKH, KOTOpo0 cpaay )1{0 I nep0,AaeTC SI no 

KaHany np.siMoro AOCTyna B naM.sITb, onpenenHeTc.si apeMe­

HeM Tu. H 38A8HHhIMH rpaHHlt8MH CK8HHpy0MOH oonaCTH. 

Tiocn0 Toro, KaK CTpOKa n pa3 np.')CK8HHpOBaHa, CTOIJHlt 

nepeBOAHTCH B cneeyromyro no3HllHlO H npouecc noaTopaeTcSI, 

3Ta 11acTb nporpaMMbI Ha H3bIKe COPLAN , aaHuMalQ-

maH 61 onepaTop_ . np0ncTaBn0Ha Ha puc.2. 0TMeTHM, 11To 

aBTOKO,!UlaH nporpaMMa c py'IHOH onTHMH381lHeA, peanHayro­

IUBH STOT )1{0 anropHTM H, HaIIHCBHHaSI OAHHM H3 8BTOpOB 

A8HHOH pa60TbI, 38HHMaeT 257 on0paTOpOB H He MO>KeT 

6hITb noHHTa 6es nouoo5Fott 6noK-CX0Mhl. 

3. 3 Bb16opxa H npoaepKa HaxoMeHHOA HHcflopMauau. 

Tiony11eHH0 npeABB\PHTellbHbIX p0ay1JbTaTOB B XOA0 ca­
MOI"O aKcnepHMeHTa A1lSI KOHTpon.si o6opyAOB8HHH, Bhl<5opa 

0IlTHM8JlbHOI'O pelKHMa H OTII8AKH ynpaBJIHIOlll0A np0rpaMMbl,, 

H3-38 MaT.OH Bhl'IHCJIHTelJbHOH MOIIlHOCTH ynpaBJISIIOHleA 3B~ 
M O>KeT 6bITb B!:IIOJIHeHO TOIJbKO no ynpomeHHbIM nporpaMMa~ 
AII51 onp0AeneHHOH H0001IbWOH AOIIH HH¢0pMauHH. 

B paccMaTpHaeeMoA nporpaMMe pesynbTBThI npe; ·<tpH­

·r01JbHOA o6pa60TKH Heo6xO,!UIMbI AJI.H npo:eepKH lt8'10CTBu noc .. 

Tynm~w0tt MH¢opM8llHH H BblOOpa OI1THM81Ibl'IOA CltOpOC T H ABH• 

-13 .. 



:>K0HH.51 IUiaTCl>opM. 

3anHCb H nepeAaqa KOOplUIHaT H3MepHeMbIX Toqeg IIpOH'-

80 .IUITCH no Kanany JlMA B naMHTb no CTpOKaM c conpOBOJK­

AeHHeM cny:>KeOHbix cnos. Ecnu npH CKaHupoeaHHH cTpoltH 

(OAHH noA5noK ,UMA) IIOCTynHBlIUUI HHcpOpM81lHSI npeBbIWBeT 

sapaHee OTB0A0HHbill 06'beM, TO nocTynaeT npepbIBBHHe OT 

M 8WHHbI 1 no .1toTopoMy ynpaBneHue nepe.ctaeTcs noJUiporpallA­

Me o6pa6oTKH npepb1BaHu.si H nocneeyrome:lt neno•me npor' ·­

paMM, peanuayIOlUHX noBTOpHOe CK8HHpOB8HHe CTpOKH c 

5onee 6hICTpoA CKOpOCTblO nepeABH1K0HHSI COOTBeTCTByJOmeA 
nnaTcpopMbI. 

Tiocrre ycTaHOBU0HHSI onTHM8UbHoro pe2KUM8 H CK8HHpo­
B8HHSI BCe:lt o6naCTH npOH3BOAHTCH KOHTpOJib HHcpOpMauHH, 

nocTynuawe:lt B nMA. 'McKa}l{eHHas' HH<!iOpMBIUlif, BbHIBmle­
MBSI M0CTOIIOJIO.IK0HH0M CJiy}l{e6HblX CJIOB B IIO.£l6UOK8.X JlMA 

- cpaTallbHBH OllIHOKa (He BOCCTaHaBJIH~aeMa). B STHX CTr/­

qagx npOH3BOAHTCB IIOBTOpHOe CK8.HHp0BaHHe BCe:lt o6nacTH. 

CTpyKTypa 6noKoB .ctaHHblX nocne cxauupoBaH:rut o6nac­
TK, K8X BHAHO H3 anropHTMa, HMeeT BHA, nOK83iililfhX:A: Ha 

puc.3a). 31-a HH$opMauu pacnaxo:a&1BaeTCH u c6pacbIBaeT­

c11 Ha BH0IllHIOIO naMSITb (WI) B BHAe, npH8'3AQHHOM Ha 

puc.36)' H YA06HOM .lllUI .[UlJibHelweA "oJf - fi.n.e. o6pa60T.ICH. 

4. TiporpaMM6 ynpaaneuua HPD Mli olSpafioTJCJI 
HmPOPMaJlHH c ~cxpOBhiJI. KaMep. 

C noaa~eHHeM TpaacnS1Topa c Sl3bIK" COPLAN .tVffi 3BM 
PDP~8 [6] B03HHK~a eoaMO)l{HOCTb nepenHcaTb. peanu­

aosaHnyio Ha 8BTOKOAe uporpaMMY ynpaBJI0HHSI ·HPO AlISl o6-

pa60TXH K~<l>opMaUHA c HCKpOBbIX KaMep [IO] • na .Sl31'Ut 
COPLAN • 31-o 6&mo cztenauo c uenbIO MeTOJlK1iec..¥oro Hc-

.:.neAOMHWI no .BhI9.BJieHHIO xa11ec·raa Sl3h1Ka COPLM'f_ Tpauc­
lliiTOpa. YqaThieaSI y.u.o6cTBa nepeA aaTOKOAOM, AaHeyro 
npocpaMMy MO>KHO 11cnon1>30aaTb A1UI AllJibHeA:we:lt oOpa60T.1tH 

Oco6eHHO STO 5yAeT noneauo, KOI"J:la, HCXOA.Sl H3 KOHKpe'.l'­

uo:A o6pa60TKH, noTpetSyeTCSI BHeCeHHe H0KOTOpbIX H3MeKe­

HHi B anropuTM ynpasneHWI. He ocTaaasnHsascb no.z:tpoo~o 
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Ha onacaHHH anropuTMOB K nonHoro TeKcTa nporpaMMl>I us 

COPLAN' e , M&I oTMeTHM nuw& xapaxTepubie ee oco­

t5eHHOCTH, n o cpaBHeHHIO c onu caHHOA B n.3 npor.paMMbl 
CK8HHpOB8HHSI acTp o$H3 H'i0CKHX CHHMKOB. 

TiocKOIIbKY cl>OTorpacl>upOB8HHe co6bITHii B HCKpOBO:l!: Ka­

Mepe BblllOJ1HSll0Tc.sri cl>oToperHCTpaTopoM, CHa6.lKeHHbIM fCTpoA­
CTBOM WlSI HaHeceHID!. Ha cl>HnbM HOMepoB KanpoB H M0TOK 

Allil T OqHOA OCTaHOBKB KaApOB, nOSIBJ1SleTCSI B03MO>KHOCTb 
aBTOMaTuqecKoA npOTSJ:>KKH <l>Hn1>Ma. B nporpaMMe no!SaBn.si.­

eTCSl HOBbI A: 6JIOK - IIOAI"OT0Blt8 cneeyiomero H3MepSieMoro 

KaApa. .Umi: STOA uenu a COPLAB1e HMee'l'ca: MalliHHHO-
-aaaucHMbI:lt onepaTOp SEEKK ' 3aMeHSIIOlI!HA nocne-

,llOBtiT0JlhHOCTb KOMaH.U. 8BTOKO,lla, H306pa.lKeHHyJO Ha puc.4. 
Tiono)KeHHe H3MepS10MbIX TOqeK CHHMKa onpe,ll011Sl9TCSI 

npH IlOMOlllH ABYX CHCTeM KOOpAHH8T - 6aaOBOA H CHCT0MOA 

CK8HHpOB8.HHSI. .llmi: cornaco:saHH.Sl 9TKX .!l.BYX CHC'l'0M KOOp­

AHH8T ocymecTBnHeTCSl K8JIHOpOBKa, KOTOpaH aaKnJOqaeTCSI 

B onpeAeneHHH H0KO'rOpbIX napaMeTpOB [10] • .llJISI STOA 

uenH HCilOJib3ylOTCH penepHble KpeCl'bl o6MepHeMOI'O CHHMKa, 

c uenbIO nOBblllli9HHSl TOqHOCTH H3 MepeHHA H nony'leHHSI 
AOCTOBepHblX napaMeTpbB npffn.SITO H3Mepeaue 9 ipeCToB, 

pacnono)KeHHbIX B ABYX cMe*WbIX KaApax. 3To 06ycno1rnno 

pa36HeHHe CKaHHpyeMQI"O .Y'118CTS:.a H8 TpH 30Hbl (B K8)i{,ll0:lt 

soue no Tpll .penepHhIJCt · JtpecTa). B npeAenax Ka>KrtoA 30HhI 

aaAa!OTClrl TPH M8CKH, BbIJ:(enmomue 30Hhl KpOCTa, c no­

MOinbIO KOTOpbIX IIOBhllll80TCSI K011HqeCTBO ll01103HOil: HHtPOP­

M8UHH Ha Ka)K.uoM lia KpecTo~. fpaHHllbI aoH cxaHuposaHu 

H KOOpAHH8Tbl ll0HTpa MaCOK If HX lIIHpltH 38.llaIOTCSi B Ka"lec­

TBe napaMeTpoB ynpas.11.S110me:a nporpaMMhl. 
Docne Toro, KaK ycTaROBneH HYiKHbIA Kaup, nnaTqK)pMhI 

x ' w CTOJIHK8 npHBOJlSITCH B HCXOAHOe Al!Si Haqana CK8-
HHpOB8HHB nono)KeHaq,, KoopAHHaTw 9Toro nono~eHB9 A u B 
'38ASIOTCSI KAX napaMeTp&1 onepaTopa MOVE(A,B) 
3aT0M np• BOpManbHOM . CK8HHpOB8HHH, c IlOMOIIlhIO oneparo­

pa S ETV ( f, V) aaAaIOTCSi c.1topocTb V MS nnaT<PopMw 

X , BIUIIO'iaeTcSI uuiJ>posaTenb ~GT H nyTeM oCSpame-

!iHSI K o n epaTopy MOV .ES nna'r$opMa X cTonHKa npBBO ~ 

_ 1 R-. 
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AHTCH B ABH1K0HHe. DepeA HaqanoM CKaHHpOBaHHH CTpOKH 

a 38.M IlOChlnaeTCH CHHXpOHMIIynbc B KaqeCTBe CHrHana 
ilpepbIBBHHH. Do 8TOMy CHrHany 3BM npo aepHeT COCTOH­
iHe nnaTCt>opM H HHHUHHpyeT noAnporpaMMy BhIABqH nepaoA 

MBCKH lllIH AaHHOli CTpOKH, 3To AenaroT onepa'.ropbI READC , 
COOTB eTCTBYIOlllHe apu<f>MeTH'iCCKHe onepaTOpbI npoaepKH H 
onepaTop MASK • 3aAaHHe oqepeAHo:l!: MaCKH Ha CTpOKe, 
cneAyromea aa o6pa5aTbIBBeMoH:, aanpalllHaaeTCH no curHa­

ny npepbrBaausi. Ecnu npH ABmKeHHH cooTaeTcTsy10me:l!: 
nnaT<l>opMbI nyq BbIXOAHT H3 30HhI CKaHHpOBaHHH, 3BM BhIK­
llIO'iaeT uu¢poaaTellb • TeM CaMbIM 6nOKHpy.SI nepeAaqy AaH­
HhIX B KaHan .llMl\., 

CooTHoweHHe J:UIHHhI nporpaMMhI Ha COPLA.N~e aaTo­

KOAHOMY 3KBHBaneHTy ( B py'iHOM ucnonHeHuu)-npuMepHo 
1:4 • a aBTOKOAHOro 8KBHBaneHTB K nporpaMMe Ha MaKpo­
-H3hIKe nocne TpaHCmillHH c COPLAN'S-1:1,4. OTMeTHM, 
OAHaxo, 'iTO pa3HHllhl no CKOpOCTH pa60TbI o5eux nporpaMM 
(py'iHOH H TpaHcnupoBaHHO:l!: ) fiO'iTH He 3BMeqanOcb. 

5 . 3aKIIIO'ieHHe, 

Ha 6aae OCHOBHbIX o6cnyJKHBaIOIIUIX nporpaMM-Mo~­
ne:l!:, KOTOpbre .SIBII.iinHCb o5mHMH B P83HbIX nporpaMMax 
ynpasneaus, HCnonhayromux aBTOMaT HPD , · 5binH CKOH-
CTpyHpoaaHhI Ma!IlHHH0-3aBHCHMJ.re onepaTOphr .SI3hIKa COPLAN 

OnHcaHHh!e nporpaMMbI npoaepeHhI npH MeTOAH'Iecxo:l!: 
o6pa15oTxe H noKaaanH cmeAyromee: 

-3Ha'IHTe1lbHO COKpamaeTCH o5~~M ynpaBnHIO.llUfX npor­
paMM (a 3,5-4 paaa) H COOTBeTCTB9HHO BpeM.sr .!UISI HX Ha­
IIHCBHH.Sl~ 

-AaeT B03M01KHOCTb 5blCTporo C03.QaHH.SI HexOTopo:l!: pa-
60TOCIIOC05Ho:l!: aepcuH JUI.SI BhIHBneHHH wKPHTH'IeCKHX yqacT-,, 
KOB nporpaMMbI; 

-AaeT B03M01KHOCTb LUI.SI nerKoro BHeceHHH H3MeHeHHa 

B an r opHTMbI ynpaaneHHH • BHOCHT o6oapHMOCTb B nporpaM. 
MhI, BeCbMa cyweCTBeHHylO IIPH ony6nHKOBBHHH H HanHCaHHH 
HHCTpyKQH:l!: AnH IIOIIb30BaHH5I; 
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-ircnonbaoaaHHe H3hIKa COPLAN J:UISI HaIIHCaHHH 
nporpaMM ynpaaneHHSI Ha 3BM PDP -9 noaaonuno npone­
MOHCTpuposaTb TaK)l{e B~CbMa cymeCTBeHHOe Ka'leCTBO STO~ 
r o B3hIKa - .iJerxocTb n epeHoca c o.rwoa 3BM Ha Apyry10 1 

o6ecneqeHHyIO npoCTOTO:l!: Tp~HC!IHTOpa c Hero, HBIIHCaHHO­
I'O Ha st3hIKe <t>OPTPAH: 

-yBellH'l0HHe o5~eMa l nporpaMM Ha MaKpO-H3bIKe H 
apeMeHH e(l paoOThI ua-3a nepexoAa Ha COPLAN He npH­
aowmu K KpHTH'leCKHM CHTyBUHHM ( MaWHHH0-3aBHCHMbI0 
onepaTOpbI 5bmH OllTHMH3Hp0BaHhI nyTeM HaIIHCBHHB HX B 
aBTOKOAe MACRO- ) , nporpaMMhI o6ecnequnu HOpManb-
eyro pa6oTy Ha o6eux aaAa'iBX. 

ABTOpbI C'IHTaIOT CBOHM npHstTHbIM AOnI'OM no6.naroAa­
pHTb A ,C.HaHacBHa1 1 TI."E. BacHHIOKa aa yqacTue a noc­
T aHO·BKe aana'IH H IlOCT05IHHYIO IIOM9P)l{Ky, ABBWyIO B03M0)1(.. 
HOCTb npoaecTH ABHHOe uccneAOBaHHe. 
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SUl:!ll FILM 
COM STEPS, C01'., WIDTH, STOLW, STOLX, STf' ,NN,Mll,NO, Fl D, NSI 

FILM l!l 
!ON 

IJCFID,LT,LI> 
I NI NT< ~;,SINK!'!> 

GOTO L2 
LI !NINTC6,S INKP> 
L2 It"1NTC3,MASKA> 

!41 S • -WIDTH 
CNSTPI • STll 
LINE • -NN-1 

LPMCI) 
!40VE< STOLX, STOLW> 

XBEG s STOLX 
BEGIN SENDC4,l> 

CNLIN • LINE 
CNMAS • MIS 
Cl<ISI • M4 

DGT< 1,1!,J,6.» 
WAIT<l00l 

OFF IOI" 
Xl:lEG • XE>EG+STEPS 

MOVECXSEG, STOL"'> 
CALL CONTI! 
CALL UN PAC 
CNSTI' • CNSTl'+l 

I F<CNSTl',E<J,LJ> 
GOTO E<EGIN 

L3 EXIT nu• 
SJ NKP MF.1"0Ci>CS,SINK0> 

CNLIN • CNLIN+ l 
IFCCNLIN,EQ,SINOF> 
MASK(!', 1,COJI> 

COJI • COl'+NO 
CNMl> S • Ml~ 

l'EST<ACS, SI NKI'> 
DGTCll,l'l,1'1 ,63> 

ION 
GOTO OFF 

SINKM MEMOCAC5, S!NKPI> 
CNLIN • CNLI N+I 

IF< CNLIN,EQ,SINOF> 
DGTC 1,111,J,63> 
l'IASKC l'I, I, COii> 

CNS! • CNSl+l 
IFC CNL!N , EQ , SINCA > 

NS! • NS!+40'tf> 
L4 CNMAS " MIS 

REST< ACS, S!lllKll> 
S!NC0 NM = NM+NO 

CNS! • M4 
GOTO L4 

MA SKA ME!<OCACM,!<ASKlll> 
LPM< I> 

CNMAS = CNMPS+I 
!F<CNMAS,EQ,HA SKE> 

LAC C6i141!l36 
SENACC 6> 

MASKE l'EST<ACM,MASKl!l> 
END 

PBc.2. Do~nperp&1111& na a3wxe COPL/J N 
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