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B 06be,qi1HeHHOM 11HCTI1TYTe R,qepHbiX 11CCile,qoeaHI1~ /011fll1/ Ha 
fia3e cKaHHpy~~ero aeToMaTa tia 31leKTPOHHo-ny4eeo~ Tpy6Ke 
A3nT-2/160 co3~aHa 113Mepi1TeribHaR CI1CTeM, 1 1~ npe,qHa3Ha4eHHaR 
A11R 06pa60TK11 11306pameHI1~, 3aperi1CTpl1pOBaHHWX Ha $OTOnlleHKe. 

· O,qHo~ 11a OT1111411TellbHbiX oco6eHHOCTe~ 3To~ CI1CTeMbl /HapR,qy 
c ynpaanReMbiM oT 3BM cKaHHpoeaHHeM 11 ,qocl-ynoM K Mo~Ho~ 3BM 
AllR CllOlKHO~ o6pa60TK11 pe3yllbTaTOB CKaHI1POBaHI1R/ RBilReTCR Hanl1-
411e pa3BHTbiX TeXH114ecK1:1X cpe~cTe AllR opraH113a41111 ,q11anora 11 4e-· 
noeeK-3BM'

1
• B pe3yllbTaTe oi"KpbiBa~TCR np11H411n11a11bHO HOBble eo3- '' 

MOY.<HOCTI1 KaK np11 co3,qaH1111 nporpaMMHoro o6ecne4~HI1R 113Mepi1Tellb-
Ho~ CI1CTeMbl, Tal< 11 MeTO,qi1K11 113MepeHI1R 11306pameHI1~ no CpaBHeHI1~ 
C aBTOMaTI14eCK11MI1 113Mepi1TellbHWMI1 CI1CTeMaMI1, 

ABTOMaT 11MeeT Clle,qy~~l1e TeXH114eCK11e Cpe,qCTBa ,q11a11ora: 
- npOCMOTpOBbl~ CTOil' ',qnR BbiBOAa onn14ecKoro 113ofipameH11R 113-

MepReMWX CHI1MKOB; 

- A11Cnlle~-MOHI1TOp, Ha 3KpaH KOTOporo Bbl,qa~TCR pe3YllbTCITbl 11

npOCBe411BaH11R
11 

CHI1MKa: Opl1eHTI1PYRCb no OnTI14ecKOMy 11306pame-:: 
HI1~_CH11MKa 11 cpaBHI1BaR ero ~ TeKy~11M11 pe3yllbTaTaMI1 CKaHI1pOB~~-. 
H11R Ha Al1cnnee-MOH11Tope, 4enoeeK MomeT no,qo6paTb ,qnR ,qaHHoro 
Y4aCTKa CH11MKa OnTI1MallbHW~ pem11M CKaHI1pOBaH11R; 

- ,q11cnne~.:.: nyny; npe,qHa3Ha4eHHY~ ,qnR Bbl,qa411 a KpynHoM Macw
_Ta6e Pe3YllbTaTOB CKaHI1pOBaH11R; 

- ceieT<)eo~ ·· KapaH,qaw ,qnR yKa3aH11R 31leMeHToe 113o6pa.meHI1R ~'i-ta 
A~Cnlle~~Ily~e }a 4aCTHOCTI1, -B03MOmHO 113MepeHI1e Kbdp~I1Ha! OT,qenb
HbiX T04eK/; 

- $YHK411otianbHY~ Knael1aTypy /$K/ ,' Ha3Ha4eHI1e Knae11w KilTopo~ 
3a,qaeTcR nporpaMMHo 11 MomeT 113MeHRTbc1:1' a npo4ecce pa6oTbt a co-
OTBeTCTBI111' C. Bbi6paHHbiM anropl-iTMOM- ,q11a11ora; . . 

- aeap11~Hbl~ TpaHcnapaHT /8 ceK411~/, npe,qHa3Ha4eHHbl~ ,qnR Bbl
cee411BaHI1R Ha116onee eamHbiX cTaH,qapTHbiX coo6~eH11~ o CI1Tya411RX, · 
KOTOpble. Tpe6y~T 'onepaTI1BHoro BMeWaTellbCTBa CO CTOpOHbl' 4enoa'eKa; 

- CI1MBOilbHbl~ AI1Cnne~ 1181-i,qe'oTOH-340 11 , ero OCHOBHOe Ha3Ha4e- ' 
H11e - 'Bb1Aa4a COnpOBO,qi1TellbHO~ 11H$OpMa41111, a TaKme BBO,q C006~e-
H11~ 4epe3 KnaeHaT~py. -

., v 3a C4eT npi1MetieH11R ,q11anora 113Mepi1TellbHaR CI1CTeMa o6na,qaeT 
B03MOmHOCTRMI1 peami3a41111 r116K11X anrOpi1TMOB o6pa60TKI1. 11, KaK. 
Clle,qcTBI1e, n03B011ReT opraHI130BaTb 113MepeHI1R $OTOCH11MKOB BeCbMa . 
CllOmHo~ TOn0110r1111 np11 113MeHeHI1RX Ka4eCTBa CH11MKoe' BWI1p0K11X 
npe,qenax, . np11- 3TOM pe>K11M pa60Tbl CI1CTeMbl MOmeT 113MeHRT~CR B np_e
,qenax OT nOilHOCTb~ ae_TOMaTI14eCKoro, KOr,qa Ha onee~}Opa B031lara-
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~TeR TOnbKO ~YHK~HH Ha6n~AeHHR, AO nonHoeTb~ PY4HOro, KOrAa 
see He06XOAHM~e H3MepeHHR npOSOARTeR eaMHM onepaTOpOM. 

B 3THX yenosHRX soaHHKa~T eneAY~~He Tpe6osaHHR K nporpaMM
HOMY o6eene4eHH~ AHanora: 

a/ S~eOKaR 3~~eKTHSHOeTb H3MepeHHR H paen03HaSaHHR ~OTO
H306pameHHR C ~enb~ o6eene4eHHR MaeeOSOH o6pa60TKH ~OTOeHHMKOS 
e MHHHManbHbiMH nOSTOPHbiMH H3MepeHHRMH.j 

6/ .so3MomHoeTb SMewaTenbeTsa 4enoseKa so see 3Tanbl H3Mepe
HHR H306pameHHHj 

~~ rH6KOeTb ~ MOAH~HKa~HH anropHTMOS e ~enb~ noB~WeHHR 
npOH3SOAHTenbHOeTH eHeTeM~ S 3aSHeHMOeTH OT nony4aeMoro OnbiTa. 

B eoaAaHHOM nporpaMMHOM o6eene4eHHH AHanora MOmHo SbiAenHTb 
TPH 4aeTH: . 

1~ Ha6op noAnporpaMM AnR o6eene4eHHR AOeTyna K annapaTHbu-1 
·epeAeTsaM Al-ianora Ha ~opTpaHe. 

2 •. PaewlipeHHe 'epeAeTS onepa~HOHHOH eHeTeMbl naKeTHOH o6pa-
60TKH 3a e4eT SKn~4eHHR.S Hee epeAeTS AnR HHTepaKTHSHOrO pemH-
Ma pa6oTbl KaK e onepaTopoM, TaK · H e nonbacrea-TeneM. · 

J, nporpaMMHble epeAeTsa AnR OpraHH3a~HH MHOroyposHeSOH 
eTpyKi'YPbl AHanora. 

Ha6op noAnporpaMM, o6een~4~sa~~HH AOeTyn K annapaTH~M epe~
. eTSaM AHanora Ha R3bU(e S~COKoro 'ypOSHR, BXOAHT S eoeTaB 6H6-
nHOTeKH noAnporpaMM 131 H o6naAaeT eneAY~~HMH CBOHeTSaMH: 

- SHpTyanbHOeTb~, T,e. nonb30SaTenb MOmeT He 3HaTb, KaKHe 
H3 ~YHK~HH SblnOnHR~TeR annapaTHO, a KaKHe - nporpaMMHOj S3aHMO
AeHeTSHe e annapaTypoH nonbaosa-Te:nb oey~ecieriReT Ha flabiKe ~YHK
~HOHanbHbiX B03Momf-ioeTeH j 

· .:. ~YHK~HoHanbHOH nonHOTOH, T. e. AnR. HenonbaosaHHR n~6oro 
annapaTHoro AHanoros~ro epeAeTsa ey~eel-syei- xoTR 6bl OAHa noA
nporpaMMa; 

- ~YHK~HOHanbHOH H36~T04HOeTb~, .T, e. OAHa nOAnporpaMMa MomeT 
SblnOnHRTb HeeKonbKO ~YHK~HH. 

• HanpHMep, 'sel'sneHHe anropHTMa riporpaMM~ MomHo opraHH3osaTb 
onepaTOpOM. 

IF (FUNKEY (10)} 1,1, 2 
EenH KnasHwa e HOMepoM 10 ~K HamaTa, ynpasneHHe nepeAaeTeR 

onepaTopy e MeTKOH 2, 6 npoTHSHOM eny4ae -,e MeTKOH 1. 
BbiS.OA H3o6pameHHR, KOOPAHHaTbl KOToporo 3aAaH~ s SHAe MaeeH

sos THna REAL, Ha 3KpaH AHenneH-nyn~ MomHo oey~eeTSHTb onepa
TopoM 

CALL SCOPE(X, Y,N,K) 
rAe X, Y - MaeeHSbl KOOPAHHaT, N ·- AnHHa KamAoro MaeeHsa, K - aA
pee 6y~epHOH naMRTH. 

06eene4eHHe I1HTepaKTHSHOro pemHMa pa60Tbl S onepa~HO~Ha'H ~He
TeMe ynpasnR~uteH 38M /63CM-4/ AOeTHrHyTo'nyTeM e03AaHHR nporpaM
Mbl, opraHH3Y~~eH se~ noeneAOSaTenbHOeTb npoxomAeHHR. SXOAHbiX/ 
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s~XOAHbiX eoo6~eHHH MemAY 4enoseKoM H 3BM 121
• B 4aeTHOeTH ~ eTa

no soaMomH~M HenonbaosaHHe an~asHTHO-~H~posoro.AHennefl BT-340 
/ . 

AnR ynpasneHHR onepa~HOHH~MH epeAeTSaMH. eHeTeMbl npH e4eTe, a 
TaKme npH peAaKTHPOSaHHH HH~OpMa~HH. 

HanpHMep, Ha6op ynpasnR~~HX AHpeKTHS ey~nHPY~TeR,rTO eeTb 
S OTSeT Ha npHeM 04epeAHOro eHMSona Ha 3KpaH AHenneR S~SOARTeR 
~parMeHT~ · AHPeKTHS HnH ~en~e AHPeKTHs·bl s · eooTeeTeTsHH c R3b1KOM 
ynpasneHHR aaAa.HHRMH. 3TO, noM HMO YA06eTS s pa6oTe, e03AaeT 
nonomHTenbH~H neHXOnorH4eeKHH 3~~eKT. 11nOMO~H 11 -eO eTOpOH~ 38M. 
Ha OeHOSe HHTepaKTHSHOH nporpaMMbl peaJ,H30SaH· ~OpMaTH~H SB,OA
S~SOA AnR AHenneR BT-340. nporpaMMbf SSOAa/SbiSOAa noasonR~T 
oey~eeTsnRTb o6MeH AaHHbiMH_ e KnaeHaTypoH H. 3KpaHOM AHenneR 
BT-340 eornaeHo n~6oH ~opMaTHOH ene~H~HI<a~HH~··RabiKa ~opTpaH 
/e y4eToM"paaMepa 3KpaHa/. 

BsoA H SbiSOA HH~opM;~~HH MOmHo oey~eeTsnRTb onepaTopaMH.: 

GALL ·INPUT (F, X, L, N) 
CALL OUTPUT(F,X,L,N) 

J - ·."\ 

F - MaeeHs, eoAepiKa~HH onHeaHHe·1!>opMaTa; X - MaeeHs ssoAa
SbiSOAa, L - AnHHa MaeeHsa X ; N. - norH4eeKHH HOMep AHenneR 
BT-340. . ' 

B ~enflx o6eene4eHHR. yHH~H~HpoeaHHOH npo~eAYPbl AnR opraHH
aa~HH MHOroyposHeSOH eTPYKTYPbl AHanora e03AaHa nporpaMMa o6-
pa60TKH BXOAHbiX eoo6~eHH~. CTPYKTyP~ AHanora aaAaeTeR s npo
rpaMMe nonb.aosaTenR 8 · sHAe Ta6nH~bl, eoAepma~eH enHeOK AOnyeTH
MbiX npHKa3ob H eoOTSeTeTSy~~HX HM nOAnporpaMM. nporpaMMa o6-
pa60TKH eoo6~eHHH peeHTa6enbHa : · H AOnyeKaeT. 4eTblpe yposHR> AnR 

seAeHHR AHanora. HanpHMep, Ha6op AHpeKTHSbl ,, 
A, HlliP ·.; 

noaeonfleT sblnOnHHTb noAnporpaMMY .11HMR 11 S peiKHMe AHHaMH4eeKOH 
aarpy3KH. ·. EenH sHYTPH noAnporpaMM~ 11HMR 11 eoAepmHTeR Sbi30s 
paeeMaTpHsaeMOH nporpaMMbl o6eene4eHHR AHa_nora, nonbaosaTenb 
MomeT npoAOniKaTb noeTpoeHHe menaeMoro Aepesa AHanora. 

Beero AnR o6eene4eHHfl AHanora Henonb3yeTeR 35 nporpaMM, 
15 H3 HHX HanHeaH~ Ha aSTOKOAe 6M-4/220, OeTanbH~e - Ha ~OpT
paHe ~-20 AnR 38M 63CM-4. 06~Hi1 o6'beM noAnporpaMM - 6K,6bleTpo
Aei1eTSHe AlianoroebiX noAnporpaMM - aT AeeRTbiX AOnei1 eeKYHA~ ilo 

eeKYHAbl· .: : 

nHTEPATYPA 
1. 6apaH~YK M.K. H AP· OHRH, P10-8861, .Qy6Ha; l975. 
2. CeH4eHKO B.A. OHRH, 11-:-10191, ,l\y6Ha, 1976. 

., 

3. Kapnos1A.A. H AP· ,QenoHHPOBaHHOe eoo6~eHHe OHRH, 
61-11-13058, ,l\y~Ha, 1979. 
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IIPIUIOJKEHHE 

CnHCOK noAnporpaMM, Hcnonb3yeMb~ AnH opraHH3a~HH AHanora 
B AHanorOBOH H3MepHTenbHOH CHCTeMe Ha OCHOBe CKaHHpyro~ero 
aBTOMaTa A3ITT-2/160 

Ha3BaHHe n/n Ha3HatieHHe ,UnHHa /aocbMepHti./ 

MOHHT 06ecnetieHHe HHTepaKTHBHoro 
pe~Ma pa6oThl 1031 

VT3 

BRAKET 

DISPOS 

INPOF 

INPON 

INPUT 

PRINTM 

RINPUT 

OUTPUT 

FUNKEY 

KEYBRD 

TVIN 

SYMB 

DISGRA 

DIS OUT 

DRUMON 

06~nsneHHe AHcnneH VT-340 
Ha nynbTe A3nT-2/160 B KatieCTBe 
KOHCOnbHOro 

IIOACtieT tiHCna CK060K B CHM
BOnbHOH CTpOKe 

3aKa3 YCTPOHCTBa Anfl ~OpMaTHOro 
BhlBOAa \ 

0CB060J!CAe.HHe yCTpOHCTBa BBOAa 

3aKa3 .. YCTpOHCTBa BBOAa CHMBOnb-· 
HOH HH~OpMa~HH 

~opMaTHbrn asoA c. VT-340 HnH 
BY-700.. . 

~opMa THhlli' BbiBOA Ha AUIIY 

BaoA c vT-34o tiHc.iia a cao6oAHOM 
~OpMaTe 

~opMaTHbiH BbiBOA Ha VT-340 · Hnir 
AUIIY 

'OnpeAeneHHe COCTOHHHfl ~K 

OnpeAeneHae ccicTOHHHH· acex'· 
KnaBHm tllK 

IlplieM coo6~eHHH 

IlpHeM OAHOro CHMBOna 

BhlBOA rpa~HKa /KoOpAHHaTbl THna 
REAL/ 

Bb!BOA rpaq>nKa /KOOPAHHaTbl 
a ~opMaTe A3nT-2/160/ 

BbiBOA rpa~HKa /KoopAHHaTbl - B 
~OpMaTe AHCllnefl 

10 

34 

52 

135 

135 

2031 

2017 

2076 

2136 

30 

I> ,..f -· ;I 

16 

77 

52 

367 

44 

104 
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ERASE 

LABEL 

·LABELS 

SCOPE 

SCOPE1 

{~-·r 

TV DRUM 

TVMSG 

TVON 

ATTENT 

TRAMSG 

OPTICA 

CROSM4 

0tiHCTKa 3KpaHa 

MetieHHe TOtiKH CBeTOBb~ 
KapaHAamoM 

MetieHHe HeCKOnbKHX TotieK 

BbiBOA npoH3BonbHoro rp~~HKa 

BbiBOA rpa~HKa pe3ynbTaTOB 
CKaHHpOBaHHfl 

reHepa~Hfl CHMBOnbHOro H306pa~ 
JKeHHH 

BbiBOA H ynpaaneHHe BbiBOAOM 
Ha VT-340 

BbiBOA coo6~eHHfi Ha VT-340 

MHraw~li pe~M pa60Tbi ceK~HH 

BKnwtieHHe-BblKnwqeHHe ceK~HH 

BKnwtieHHe-Bb!KnwtieHHe BbiBOAa 

HaXOJKAeHHe rapaMeTpOB KpecTa 

27 

135 

116 

365 

316 

321 

155 

155 

207 

37 

135 
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PyKon~cb nocTyn~na a ~3AaTenbcK~~ OTAen 
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