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HcnonbJOBaHae 3BM aa nBHBB c annapaTypoii: JI.U.epaoii: 
3neKTpOHBKB yBenaqaoaeT B03MO~HOCTB onepaTBBHOrO no
nyqeHBJI BH$opMaQBB o6 accne.u.yeMoM npoQecce a ynpao
neHHJI 3THM npoQeccoM 3KcnepaMeHTaTopoM. ,lJ;nJI peanaJa
QBH TaKBX B03MO~HOCTeB He06XO,li.BMO peWBTb npo6neMy 
B3aBMO,ll.eBCTBHJI qenoBeKa C CBCTeMOB. AnnapaTypHO 3Ta 
Ja,l].aqa pewaeTCJI )l.OBOnbHO nerKO. 3~eKTBBHOCTb C03)l.a· 
oaeMoro annapaTypaoro KOMnneKca /TeneTaii:n, pa3Hble 
BB.U.bl .u.acnneeo, cneQaanaJapooaHHble ycTpoii:cToa a .u.p./ 
B 60nbWOB CTeneHB 3aBBCBT OT nporpaMMHOrO o6ecneqeHBJI. 
Oao .u.on~Ho o6ecneqaoaTb npocToii: a coo6o.U.HbiB .u.ocTyn 
K aa$opMaQHOHHbiM BCToqaaKaM ACY qepe3 cooTBeTcToyro
~de ycTpoii:cToa ooo.u.a-obloo.u.a, npe.u.ocTaonJITb ooJMo~
HOCTb onepaTopy- 3KCnepBMeHTaTopy opraHH30BaTb rH6KyiO 
pa6oTy YCTpOBCTB BBO,l].a•BbiBO,ll.a B BeCTB ,l].Banor C CBCTe
MOB. 

B npe.u.naraeMoii: cTaTbe onacbloaeTCJI nporpaMMHoe 
o6ecneqeaae no.u. aaJoaaaeM DIAL, coJ.u.aaaoe aa ocaooe 
paJrooopaoro JI3b1Ka FOKAL .u.nJI 3BM TBna TPA// 11 . 

rpaMMaTBKa FOKAL pacwapeHa 3a cqeT .u.o6aoneHBJI 
HOBbiX 3neMeHTOB cnooapJI: 

A/ UMeHa u nepeMeHHble 

B DIAL cocTaBnJIJOTCJI .u.oa cnacKa: 
- cnacoK BMeH napaMeTpoo ACY. B 3TOM cnacKe no

Tpe6aTenb JanonHJieT a .u.oyxcnoBHOM $opMaTe /a cnooe 
TPA/i - 12 pa3pJI.u.oa/ nepoble qeTblpe CBMBona BMeH 

napaMeTpOB. CBMBOnbl - weCTBpa3pJI,li.Hble KO,ll.bl ASC n. 
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Ka~~OMY HMeHH CTaBHTCB B COOTBeTCTBHe HOMep o6cny

~HBaiO~eH nporpaMMbl. 3TOT CllHCOK MO~HO Ha3BaTb CllHC

KOM clJopManbHbiX napaMeTpoa; 
- CllHCOK nepeMeHHbiX. 3TOT CllHCOK reHepupyeTCB: pa-

6oTaiOI.QeH nporpaMMOH. OH BBnBeTCB BHyTpeHHHM, apeMeH

HbiM cnHCKOM DIAL . B HeM nepeMeHHbie yqacTBYIOT co 

CBOHMH HMeHaMH H 3HaqeHHBMH. Ka~~ag nepeMeHHaB 3aHH

MaeT 6 gqeeK 03Y. 3TO CllHCOK clJaKTHqecKHX napaMeTpOB. 

E/ KOAWHObl. 

KoMaH~bl B onucblaaeMoM pa3roaopHoM B3b1Ke MO~Ho 

pa3~enHTb Ha TpH THna: 
- KOMaH~bl ~ng o6pa60TKH nporpaMMHOrO TeKCTa. 3TO 

3HaKOMble KOMaH~bi FOKAL: WRITE,ERASE, MODIFY; 
- KOMaH~bi ~ng ynpaaneHHB XO~OM nporpaMMbl. lie3 

H3MeHeHHB ocTaiOTC.H KOMaH~bl FOKAL: GOTO, DO, QUIT. 
H3MeHBeTCB ceMaHTHKa ycnoBHoro nepexo~a /KoMaH~a IF I, 
KOTOpbiH ocy~eCTBn.HeTC.H B 3aBHCHMOCTH OT TeKy~HX 3Ha

qeHHH napaMeTpOB ACY, qbH HMeHa yqacTBYIOT B ycnoBHOM 

Bblpa~eHHH. 

- xoMaH~bl npucaauaaHHB H BBO~a- BbiBO~a. DIAL npe~
Ra3HaqaeTCB B OCHOBHOM ~ng Bbi30Ba npo6neMHbiX npo

rpaMM 83 6u6nHOTeKH. 3TH nporpaMMbl BblllOllHJIIOT H3Mepe

P-HB: uno ynpaBn.HJOT napaMeTpaMH npouecca. rpaMMaTHKa 

npe~no~eHHH, CO~ep~a~HX KOMaH~bl 3TOH rpynnbl, ll03BO

.P-.HeT oclJopMllB:Tb COOTBeTCTBeHHO Bbi30Bbl: Bbi30B qacTeH 

nporpaMM, BblllOllH.HIO~HX H3MepeHHe, HllH llOllHbiH, T.e. 

ynpaanB:IO~HH. Bbi30B ocy~ecTBn.HeTCB: nocne oclJopMneHH.H 

3anpoca I puc. 1/. AnropHTM HHTepnpeTauuu npe~no~eHH.H, 

HallHCaHHOrO C npHMeHeHHeM KOMaH~bl H3 TpeTbeH rpynnbl 

u o~Horo HMeHH B xaqecTBe a~peca, noxa3aH Ha puc. 2. 

llpu noMO~H KOMaH~bl LET MO~Ho 3anporpaMMHPO

BaTh npHCBaHBaHHe onpe~eneHHOMY napaMeTpy HOBOrO 3Ha

qeHBB:. 3TO 3HaqeHHe onpe~en.HeTC.H apHclJMeTHqecKHM Bbl

pa~eHBeM, B KOTOpOM MOryT yqaCTBOBaTb BMeHa ~pyrHX 

napaMeTpOB. <l>opMa 3allBCB npe~no~eHB.H C yqaCTBeM KOMaH

~bl LET cne~yro~a.H: 

LET NAME = <apuclJMeTuqecxoe Bblpa~eHue >. 
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HHTepnpeTaUH.H 3Toro npe~no~eHH.H npuao~BT K B3MepeHBIO 

TeKy~HX 3HaqeHBH napaMeTpOB, qbH HMeHa yqacTBYIOT 

B apHclJMeTHqeCKOM Bblpa~eHHH, 3aTeM BblqBCn.HeTC.H 3Haqe

HHe 3TOrO Bblpa~eHH.H B pe3yllbTaT BCll0llb3yeTC.H B Ka

qeCTBe ycTaBKH ~n.H nporpaMMbl ynpaaneHH.H clJaxTuqecKHM 

napaMeTpoM NAME . /Bee apuclJMeTuqecxue Bblpa~eHB.H B 

DIAL Bblqucn.HIOTC.H nocne H3MepeHB.H TeKy~ux 3HaqeHHH 

napaMeTpOB, qbH HMCHa yqacTBYIOT B 3THX Bblpa~eHH.HX/. 
)l;pyra.H KOMaH~a npucaauaaHHB: - FOR. llpuMeHB:eTc.H ~n.H 

nocne~oaaTenbHoro npucaauaaHBB: p.H.IJ.a 3HaqeHHH c on

pe~eneHHbiM waroM H rpaHHUaMB. <l>opMaT B CBHTaKCHC 

npe~no~eHBH C yqacTBeM 3TOH KOMaH~bl TaKHe ~e, KaK B 
B FOKAL . 0Tnuque no.HBn.HeTC.H Ha 3Tane npucaauaa

HB.H B npu onpe~eneHHB wara B rpaHBU, ecnu .D.n.H 3Toro 

npHMeHeHbl apHclJMeTBqeCKHe Bblpa~eHH.H. 

)l;n.H oclJopMneHBJI UHKllOB B llOCTOB:HHbiH CllBCOK BHeCeHbl 
uMeHa BH~excoa: I , J , K , L , M B N . Hx npuMeHeHue He 
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llpHBO,l(HT K BbiXO.l(y H3 HHTepnpeTaTopa, T .e. He <l>opMHpy
eTe.ll 3anpoe. 

3anporpaMMHposaTb sonpoe K onepaTopy qepe3 Tene
TaB:n MO)KHO npu noMOI.QH KOMaH,nbl ASK. 0TBeT - u.u<l>po
soe Bblpa)Keuue, uenonb3yeMoe B KaqeeTBe yeTaBKH. 

Oeuosua.11 KOMau.na .nn.11 Bbl30Ba npo6neMHbiX nporpaMM, 
H3Mep.HJOI.QHX 3Haqeuu.H napaMeTpos, u noene.nyroi.Qero BblBo.na 
pe3ynLTaToB ua neqaTb -TYPE. Bee B03MO)KHOeTH B FOKAL 
,l(fl.ll ocl>opMneHH.Il BblBO.l(a Ha TeneTaHn e llOMOI.QbiO 3TOH 
KOMaH,nbl eoxpaueubl. HanpuMep, HHTepnpeTaU.H.Il npe.nno-
)KeHH.Il: 

TYPE$ 

npHBO,l(HT K paeneqaTKe BpeMeHHOrO enHeKa. 
CaMa.H o6I.Qa.H KoMau.na ,nn.11 BblBo.na ua TeneTaB:n 

STATUS. llo 3TOH KOMau.ne noene.nosaTenbHO H3Mep.HroTe.H 
H neqaTaroTe.H see BMeua u 3uaqeuu.H napaMeTpos, uaxo
.l(.IIIIJ.Hee.H B noeTO.IIHHOM enHeKe HMeH. 

~pyra.11 B03MO)KHOeTb .l(fl.ll BblBO,l(a HH<l>opMaU.HH 0 3Ha
qeHBH napaMeTpoB ueene.nyeMoro npou.eeea, KOHTponupye
MbiX ACY, - npuMeueuue .nuenne.11. ~n.11 3BM Tuna TPA /i 
pa3pa6oTaH paeTpOBblH .nuenneB: NE-601/ i . Peawnau.u.11 
BH3yanbHOrO npe,neTaBneHB.Il <l>YHKIJ.HOHanbHblX 3aBHeHMOeTeH 
ua 3TOM .nuennee, e ynpasneuueM npu noMOI.QH pa3rosop
IJOro .113b1Ka, onueaua B pa6oTe /2/. ~n.11 H3o6pa)Keuus 
OT ,nenbHOH TOqKH e KOOp.l(HHa TaMH X H Y Ha 3Kpaue ,l(Hen
neB:uoro MOHHTopa npuMeuseTes paernupeuue cl>yuKu.uouanb
uoro enuei<a .ll.BYMH <l>YHI<U.HHMH: FDIS u FDXS. 

B DIAL H3o6pa)Keuue ua 3Kpaue .nuenneB:uoro Mouu-
Topa e03,l(aeTe.ll H3 OT ,nenbHblX ToqeK e nporpaMMBpye
MblMB Koop.nauaTaMu X u Y . HMeua napaMeTpos Xu Y 3a
nueaHbl B noeTOHHHOM enueKe, a o6eny)KHBaiOI.QHe npo
rpaMMbl uaxo,n.HTes B BHTepnpeTaTope. KoMau.na VIDEO 
npe.nua3uaqeua .nns 3aueeeuu.11 3HaqeuuB: Koop.nuuaT ToqKu 
(X, Y) B yqaeToK 03Y, npe.nua3uaqeHHbiH .nn.11 eo3,nauus 
u3o6pa)KeHHH. KoMau.na CLEAR oqui.QaeT 3TOT yqaeTOI<. 
CTo pe3ynbTaToB H3Mepeuus MO)KHO oTo6pa3HTb ua 3I<
paue .nuenneB:uoro MOHHTopa noepe,neTBOM ene,nyromero 
nporpaMMHoro npe.nno)KeHHH: 

FOR X= 1, 1,100 ; LETY = NAME; VIDEO. 
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lionee Y.D.06HbiH .D.OCTyn K HHil!opMau;uoHHbiM cnucKaM 
TeKyll(HX 3Ha'leHHH H ycTaBOK MO)I(HO OCy~eCTBJI.BTb B aHa
JIOrOBOH ll!opMe npH llOMO~ cneu;HaJihHOrO HH,IJ.HKaTOpH0-

/31 
3a,IJ.aiO~ero TepMHHana · · . 

IIpe,D.JIO)I(eHHe c yqacTHeM KOMaH.IJ.bl KNOB Tuna: 
KNOB (n) NAME 

HHTepnpeTHpyeTC.B no aJirOpHTMY, llOKa3aHHOMY Ha puc. 3. 
B cKo6Kax yKa3aHbl ucnoJih30BaHHble no,D.nporpaMMbl FOKAL. 
HHTenpeTau;u.s: CB.B3b1BaeT nporpaMMHoe o6ecne'leHHe HH
.IJ.HKaTopHo-3a,D.aro~ero TepMHHaJia /H3T/ llO.D. HOMepoM 
"n"' C nporpaMMOH H3MepeHH.B HJIH ynpaBJieHH.B napaMeT
pa NAME • B 3a.BHCHMOCTH oT noJIO)I(eHH.B KJIIO'Ia .D.JI.B Bbl-
6opa pe)I(HMa Ha H3T, TeKy~ee 3Ha'leHHe napaMeTpa HH.IJ.H
u;upyeTc.s: nocpe,D.CTBOM noJio)l(eHH.B yKa3aTeJI.s: -py'IKH. B CBOIO 
oqepe,D.h, H3MeHeHue onepaTopoM noJio)l(eHH.B yKa3aTeJI.s: 
py'IKH npHBO.IJ.HT K H3MeHeHHIO ycTaBKH .D.JI.B ynpaBJI.BIO~eil 

nporpaMMhi. 
Pa6oTy pacTpoBoro ,IJ.Hcnne.s: H H3T MO)I(HO o6be.D.HHHTh 

CJie,IJ.yiO~HM o6pa30M: 

1 

2 

3 

KNOB (1) PAR1 

LET X = PAR1 

LET Y = PAR2 

4 VIDEO 

5 GOTO 1 

Ha 3KpaHe ,IJ.HCllJieHHOrO MOHHTopa 6y,IJ.eT BbiCBe'leHa 

3aBHCHMOCTb: 
PAR 2 = f ( PAR 1 ) 

B 3a,IJ.aHHOM on epa TOpOM HHTepBaJie. 

B/ fPYHKijUU. 

B MO.D.Hil!HKau;HH DIAL coxpaHeHbl cne,IJ.yiO~He ll!YHKUHH 
FOKAL: FSQT , FAB.." , FSGN , FITR . KpoMe 3Toro, 

B03MO)I(HO ynpaBJieHHe MO.D.YJI.BMH KAMAK npu noMo~H 
Tpex ,IJ.onoJIHHTeJihHbiX lilYHKD;HH: FADR , FCMC , HFQ /

41 
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DIAL npe~ocTaBJIJieT B03MO)KHOCTL nporpaMMHCTY I one
paTopy, 3KcnepHMeHTaTopy/ ynpaBJIJITL pa6oToB annapa
TYPLI ~JIJI HaKonneHHJI, o6pa6oTKH ~aHHLIX H ynpasneHHJI 
o6'LeKTOM Ha Tpex pa3HLIX ypoBHJIX: 

1. llporpaMMHpOBaHHe Ha CaMOM HH3KOM ypOBHe -
ynpasneHHe MO~YJIJIMH KAMAK Ha JIHHHH c 3BM THna 
TPA/i . 

2. bOJiee BLICOKHM ypOBHeM nporpaMMHpOBaHHJI CHCTe
MLI JIBJIJieTCJI HanHCaHHe nporpaMM C o6pai.QeHHeM K 6H6-
JIHOTeKe npo6JieMHLIX nporpaMM 'lepe3 CnHCOK 4JopMaJIL
HLIX napaMeTpOB. /CM. npHMep Ha CTp. 8/. 

3. 11cnoJIL3YJI B OCHOBHOM BTOpOB ypoBeHL, nporpaM
MHCT MO)KeT ~OBOJILHO 6LICTpO no~rOTOBHTL ~JIJI onepaTopa 
/3KcnepHMeHTaTopa/ nporpaMMY ~JIJI sse~eHHJI ~Hanora 
no onpe~eneHHOB TeMaTHKe. 

HanpHMep, MO)KHO 3anporpaMMHposaTL H HcnoJIL30BaTL 
cne~yiOI.QHB ~Hanor /no~qepKHyToe ne'laTaeTCJI onepaTo
poM/: 

I BEGIN TO MOUNT 1HE PARAMETERS ! 

ANSWER ME,PLEASE: 

PAR 1 = 220 

PAR 2 = 380 

PARN=l.25E+3 

YOU MAY CONTROL SOME PARAMETERS. 

TYPE? PAR2 =? 

PAR2 = 379, 9000 

DIAL cocTasn.aeT ocHOBHYIO qacTL nporpaMMHoro o6ec
ne'leHHJI ~JIJI C03~aBaeMOB CHCTeMLI OT06pa)KeHHJI HH4Jop
MaD;HH ACY ycKopHTeJIJI TJI)KeJILIX HOHOB, ocHoBaHHoro Ha 
KOJIJieKTHBHOM npHHD;Hne YCKOpeHHJI. 
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