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neTpOB A.r., C1iH8eB A.H. PIO - 10890 
CMcTeMa a cTaHJJapTe KAMAK JJnSI KanM6poBKI'I " KOHTponSI 
3KCnepi'IM€HT8nhHOil annapaTyph! CO CUI'IHTI'!nnSIUI'IOHHh!MI'I C'leT'!I'IK8MI'I 

OnMcaHa CI'ICTeMa B cTaHJJapTe KAMAK, CBSI38HHaSI c 3BM HP 2116C, 
)lnSI K8nl'!6pOBKI'I 1'1 KOHTpOnSI 3KCnepi'!M€HTanbHOH armapaTyph!, 1'!CnOnb3Y€MOil 
npl'l I'ICCneJJOB8HI'ISIX p8CC€SIHI'ISI ni'!OHOB H8 S!Jlp8X reni'!SI, KOTOphl€ npOBOJJSITCSI 
c noMOWbiO cTpMMepHoil KBMephi, ynpaanSieMoil CUHHTMnnSIUI'IOHHhiM roJJOCKonoM, 
BhmonHSIIOTCSI cneJJyiOWI'!e onepaUMM: 

- KanM6poaKa aaJJep*eK B TpaKTax TenecKona " roJJoCKona, conep*BWHX 
22 Clli'IHTI'!nnSIUHOHHbiX )leTeKTOpa, 

- KoHTponb oTHOCMTenbHoil 3~¢eKTI'IBHOCTI'I roJJOCKonM'!eCKI'IX JJeTeKTopoa 
1'1 JlPYf'I'IX napaMeTpOB 3KCnepi'!M€HT8, 

- KoaTpOnb HanpSI*eHMH nMTaHI'IH q>3Y. 
- KoHTponh TOKOB MarHMTOB " nHH3 Meaoaaoro TpaKTa CMHXpoUHKnoTpo-

Ha. 
- CHHTI'!e aMnnMTYJJHhiX cneKTpoB c "lepeHKOBCKoro JJeTeKTopa JJnSI onpe

JJeneHI'IH COCT8B8 ny'IK8, 
Bbi30B pa6o'!I'!X nporpaMM " JJHanor c 38M aeJJeTCSI c noMOWbiO an~a

BI'ITHO-UH~poBoro JJHcnnea, BKniO'!eHHoro 'lepea KBpKac B CTBHJJapTe KAMAK. 

Pa6oTa BhmonHeHa B lla6opaTopMH SIJJepHhiX npo6neM OIHH1. 

Coo6weHae 06'1.e.llBHeHHoro BHCTBTYT& •.llepawx accne.lloaaaal . .lly6aa 1977 

Petrov A.G., Sinaev A.N. PIO- 10890 
CAMAC-System for Calibration and Control 
of Experimental Apparatus with Scintillation 
Counters 

The CAMAC-system is described,connected to the mini
computer HP-2116C ,for calibration and control of an expe 
riment on pion scattering on He-nuclei performed with a 
streamer chamber triggered by a scintillation hodoscope. 
The following operations are performed 

-delay calibration in telescope and hodoscope tracts 
involving 22 scintillation counters; 

-control of relative efficiency of hodoscope counters 
and other parameters of the experiments; 

-control of HV supply of photomultipliers; 

-control of the currents of magnets and lenses of the 
muon tract of the synchrocyclotron; 

-mea~urement of pulse-bight spectra from a Cherenkov 
counter to determine the beam composition. 

The working programs are initiated and the dialogue 
with the computer is carried out using an alphanumerical 
display connected to the HP-2116C via a CAMAC interface. 
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BBE,l(EHHE 

B coBpeMenuwx $u3uqecKHX 3KcnepuMenTax, npoBo~u
MhlX C ITOMOil\biO CUHHTHnnJIUHOHHhl)l: ~eTeKTOpOB, 6onLWOe 
BHHMaHHe y~enJieTCJI BOITpocaM aBTOMaTH3aUHH Kanu6pOBKH 
H KOHTponJI pa6oTw annapaTypw/1- 5/,KonTponupoBaTLCJI 
MoryT KaK pa3nnquwe napaMeTphl HMnynLCOB B TpaKTax 
HX ITpOXO)I(~eHHJI, TaK H napaMeTphl OT~enbHhlX y3nOB anna
paTyphl. 

B HaCTOJIIl\eii pa60Te OITHChlBaeTCJI CHCTeMa ~nJI Kanu-
6pOBKH B KOHTpOnJI 3KCnepBMeHTanLHOH annapaTypw, BC
nonL3yeMOH ITpB BCCne~OBaHBJIX pacce.JIHBJI ITBOHOB Ha JI~pax 
renBJI, KOTOpWe ITPOBO~JITCJI C ITOMOil\LIO CTpBMepHOH KaMe
pw, ynpaBnJieMOH CUBHTBnnJIUBOHHWM rO~OCKOITOM / 6/, 

CBCTeMa Kanu6pOBKB B KOHTpOnJI BhliTOnHeHa B CTaHAapTe 
KAMAK H CBJI3aua c 3BM HP-2116C. C ee ITOMOil\LIO 
BwnonnJIJOTCJI cne~YIOil\Be onepauuu: 

- B3Mepeuae queen BMITynLCOB B CKOpOCTeii cqeTa 
B TpaKTax TenecKona a ro~ocKona, 

- B3Mepeuae Benaquu 3a~ep)l(eK B TpaKTax TenecKona 
a ro~ocKona, 

- CHJITBe aMnnBTY~HhlX cneKTpOB C qepeHKOBCKOrO ~e
TeKTopa, 

- B3Mepeuae uanpJI)I(eHBJI naTaHBJI «1>3Y, 
- B3MepeHBe TOKOB MarHBTOB B nBH3 Me30HHOrO TpaKTa 

CBHXPOUHKnOTpoua. 
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1. EJIOK- CXEMA 3JIEKTPOHHOH 
AllllAPATYPhl 

lin OK- CXeMa paCIIOnO)I(eHHR CUHHTHnnRD;HOHHbiX ~eTeKTO
poa rrpHBe,DieHa Ha puc. 1. B cocTaB Tenecxorra BXOART Ae
TeKTOpbi ,ll,1- ,ll,6. ,lJ,eTeKTOpbi ,ll,8- ,ll,21 o6pa3ylOT rO,DiOCKOII, 
IIpH IIpOXO)I(,IJ.eHHH qepe3 KOTOpbiB 'laCTHU, pacceRHHbiX 
B CTpHMepHOH KaMepe, IIO,IJ.aeTCR CHrHan Ha ee 3aiiyCK. 
linox-cxeMa :meKTpOHHOii: arrrrapaTypbi rroKa3aHa Ha puc. 2. 
HapR.IJ.Y C y3naMH CHCTeMbl Kanu6pOBKH H KOHTpOnR 3KCIIe
pHMeHTa 3,DieCb IIpHBe,DieHbi TeCHO CBR3aHHble C Heii: y3nbl 
cucTeMbi oT6opa u perucTpauuu rrone3HbiX co6biTHii:. lino
KH, BbiiiOnHeHHble B cTaH,DiapTe KAMAK, H3o6pa)l(eHbi ua 
pHCYHKe 6onee TOnCTbiMH nHHHRMH, IIOCKOnbKY 6onbWaR 
'laCTb y3nOB BTOpOB CHCTeMbi BbiiiOnHeHa B CTaH,DiapTe 
"BHWHR". 

Puc. 1. bAOK- cxe.Ma pacnoAOJICeHUJI CfiUHIIIUAAJifiUOHHbiX oe
meKmopoe. 

CHrHanbi C ,DieTeKTOpOB, BXO~RUUIX B COCTaB TeneCKOIIa 
H rO~OCKOIIa, IIOCne IIpOXO~eHHR qepe3 COOTBeTCTBYIOUUie 
clJopMHpOBaTenH H nHHHH 3a,D;ep)I(KH IIOCTyiialOT Ha yrrpaa
nseMble OT 3BM 8-BXO~OBble KOMMyTaTOpbl norB'IeCKHX 
BMIIynbcoa KJI 003 I 10/ /K1-:-K4/. Bo apeM.Il rrpoae~eHBJI 
3KCIIepHMeHTa 3TH KOMMyTaTOpbl ycTaHaBnBBalOTCJI B pe>KHM 
IIpJIMOrO rrponycKaHBJI HMIIynbCOB C BXO~OB Ha COOTBeTCT
BYIOIUBe BbiXO~bl. C BbiXO~OB KOMMyTaTopa K1 BMIIynbCbl 
rro~aiOTCR Ha CXeMy COBIIa~eHBB CC 1, Bbl~enJIIOIUYIO KOM-
6aHauaro CC1=,lJ,1. ,ll,2 .,lJ,3 .,lJ,'3 .,lJ,4 .,lJ,S, a c BbiXO~oB 
KOMMyTaTopa K2 - Ha cxeMbl cosrra~eHBJI CC2 B CC3, 
Bbl~enRIOIUHe cooTBeTCTBeHHO KOM6HHaUHB CC2=CC1.,ll,6 H 
CC3=CC1· ,ll,6. llepaaJI B3 HBX orrpe~enJieT cnyqaa rrpo-
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MArl-1CTPAAI-1 

KAMAK 

C I-13M. 
WYHTOB 

HA 3AOYCK 
CTP~M. KAMEPbl 

Puc. 2. EAoK- cxeMa 3AeKmpoHHou annapamypbl. 

XO)I(,IJ.eHBR 'laCTBU qepe3 KaMepy H BCIIOnb3yeTCR B Ka'leCTBe 
MOHBTOpa, BTOpaR OIIpe~enReT cny'laH OCTaHOBKB H pacces
HBR 'laCTBU B KaMepe. 

CHrHan co cxeMbl CC3 no,naeTcR TaK)I(e Ha ynpaanse
MYIO 3a,IJ.ep)I(KY KJI 002/9 l,xoTopas o6pa3yeT ynpaanRIOUUiii 
CBrHan ,llnR 16-KaHanbHOrO rO~OCKOIIH'IeCKOrO perHCTpa 
KP ooa/81. Ha BXO~bl perBCTpa IIO,IJ.alOTCR CBrHanbi c ~e
TeKTopoa ro~ocxona, rrpowe~ae qepe3 KOMMyTaTopw K3 
B K4. flpB HanB'IHH COBIIa~eHBB 3THX CBrHanoB C ynpaans
IOUUIM rro~aeTCJI caruan ua 3anycx CTPHMepuoii: KaMepw, 
a HHciJOpMaUBR C perBCTpa rrepe,IJ.aeTCR B 3BM. 



Bo BpeMR 3KCllepHMeHTa COOTBeTCTBYIOIUHMH C'leT'IHKa

MH KC 002 H KC 005 17 1npoH3BO,IJ,HTCR cqey 'IHCJia qacTHU, 

npowe,IJ,wHx qepe3 KaMepy N MOH /HMnyJibCbl c CC2/, 'IHCJia 

ocTaHOBOK H pacceRHHR B xaMepe NocT /HMflYJibCbl c CC3/ 

H 'IHCJia 3anycxoB xaMepbl N3 an /HMnyJibCbl c ro,IJ,ocxonH

qecxoro perHcTpa/. HH«lJopMaUHR co Bcex C'leT'IHKOB nepe

,IJ,aeTCR B 3BM flOCJie OKOH'IaHHR 3KCfl03HUHH, TO eCTb flOCJie 

OCyiUeCTBJieHHR 3a,IJ,aHHOro 'IHCJia 3anyCKOB KaMepbl, onpe

,IJ,enseMoro c noMOIUbiO ycTaHOBO'IHoro c'leT'IHKa KC 013/9 /. 

KoHTPOJib 'IHCJia HMflYJibCOB B xaHanax ro,IJ,ocxona npo

H3BO,IJ,HTCR nyTeM CYMMHpOBaHHR B 3BM HH«lJOpMaUHH, no

CTynaiOIUeii C rO,IJ,OCKOflH'IeCKOrO perHCTpa llpH perHCTpaUHH 

Ka)K,IJ,Oro co6MTHR B Te'leHHe Bb16paHHoi 3Kcno3HUHH. Ha 

OCHOBe flOJiy'leHHbiX ,IJ,aHHbiX 3BM Bbi'IHCJIReT Tpe6yeMble 

C'leTHble COOTHOWeHHR, CpaBHHBaeT HX C 3a,IJ,aHHbiMH H 

TaKHM o6pa30M KOHTpOJIHpyeT npaBHJibHOCTb XO,IJ,a 3KCllepH

MeHTa H OTHOCHTeJibHYIO 3~eKTHBHOCTb ,IJ,eTeKTOpOB ro,IJ,o

CKOna. Bbi'IHCJIRIOTCR CJie,IJ,yiOIUHe COOTHOWeHHR: 
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l: N. 

a/ K03~HUHeHT cyMMHPOBaHHR KcyMM:" i =S 
1 

, r,IJ,e 

N3an. 

- HOMep ,IJ,eTeKTOpa; 

N3an .. 
---- ' 
NMQH. 

6/ K03~HUHeHT OT60pa KOT6. = 

B/ K03~HUHeHT OCTaHOBOK K = 
OCT, 

NOCT •. ---, 
NMOH. 

r I rpynnoBble Ko311l4JHUHeHTbl 

Ns+N9 +N10 Na +N9 +NlO 
K = . K2 = I ' 

NI9 +N 20+ N 21 Nu+NI2 +NI3 +NI4 

K = 
N 11 +N12+ N 13 +N 14 

K4 
N1s+N16+N17+N1s 

3 ; 

N1s+ Nl6+N17+Nl8 N19+N20 +N21 

KanH6poBxa 3a,IJ,ep)KeK B TpaxTax Tenecxona H ro,IJ,o

CKOna npOH3BO,IJ,HTCR nepe,ll, Ha'laJIOM npOBe,IJ,eHHR 3KCnepH

MeHTa, a llpH Heofi_xo,IJ,HMOCTH - H BO BpeMR Hero. IlpH 

KaJIH6pOBKe rO,IJ,OCKOfla Ha nyqxe flHOHOB ,IJ,JIR yBeJIH'IeHHR 

CKOpOCTH Ha6opa HH«lJOpMai(HH CJie,IJ,yeT CTaBHTb Me,IJ,HbiH 

pacceHBaTeJib nepe,IJ, ,IJ,eTeKTOpOM ,l(3 H OTK.JiiO'IaTb ,IJ,eTeKTO· 

pbl aHTHCOBna,IJ,eHHB. KanH6poBKY MO)KHO npoBO,IJ,HTb c no

MOIUbiO CBeTO,IJ,HO,IJ,OB, flHTaeMbiX HMflYJibCHbiM reHepaTOpOM 

c qacToToi 1 KFl#. 
Ans xanH6poBKH 3a,IJ,ep)KeK B TpaxTax Tenecxona Hc

noJib3Y~j~J. ,IJ,Ba npeo6pa3oBaTeJis BpeMJI - KO,IJ, /" T -xo,IJ,"/ 

Kll 303 .O,IJ,HH H3 HHX H3MepReT BpeMR 3a,IJ,ep)l(l(H CHrHaJia 

B KaJIH6pyeMOM TpaKTe OTHOCHTeJibHO CTapTOBOrO HMflYJib• 

ca, KoTopbiM RBJIReTcR HMnynbc ,IJ,eTeKTopa A2, ,ll,pyroi -

,IJ,JIHTeJibHOCTb 3Toro CHrHana. CHrHaJibl oT xanH6pyeMbiX 

TpaKTOB, a TaK)Ke oT cxeMbl coBna,IJ,eHHi CC1 no,IJ,aiOTCR 

Ha npeo6pa30BaTeJIH fiOO'Iepe,ll,HO C OfiiUHX BbiXO,IJ,OB KOMMy

TaTOpOB K1 H K2 qepe3 cyMMaTop. B xaqecTBe penepHoro 

HcnoJib3yeTcR cHrHaJI c ,IJ,eTeKTopa Al. Ans CHH)KeHHR 'IHCJia 

JIO)KHbiX 3aflyCKOB npeo6pa30BaTeJieB HCflOJib3yeTCR CTpo6-

CHrHaJI t B OT ,IJ,eTeKTOpa A3. OnHcaHHbli MeTo,IJ, xanH6poB

KH 3a,IJ,ep)KeK MO)KeT npOBO,IJ,HTbCR H BO BpeMR 3KCnepHMeHTa, 

He Mewas eMy. ITo nony'leHHbiM ,IJ,aHHbiM 3BM onpe,IJ,eJiseT 

UeHTpbl TR)KeCTH BpeMeHHOrO pacnpe,IJ,eJieHHR ,IJ,JIR Ka)K,IJ,OrO 

TpaKTa H Bbi,IJ,aeT pe3YJibTaTbl Bbi'IHCJICHHH. IlocJie OKOHqa

TeJibHOro no,IJ,6opa Bcex 3a,IJ,ep)KeK ueHTpbl TR:>KeCTH BpeMeH

Horo pacnpe,IJ,eJieHHR HMflYJibCOB Ha BXO,IJ,aX CXeM COBfla,IJ,e

HHB CC1, CC2 H CC3 ,IJ,OJI:>KHbl coBna,IJ,aTb Me)I(,IJ,y co6oi. 

Bo H36e)KaHHe HeTO'IHOCTH npH H3MepeHHH ,IJ,JIHTeJibHOCTH 

KOpOTKHX CHrHaJIOB H3·3a HeJIHHeBHOCTH xapaKTepHCTHKH 

npeo6pa30BaTeJIR B Ha'laJibHOM yqaCTKe, OHH cneuHaJibHO 

y,IJ,JIHHRIOTCJI nyTeM cMeWHBaHHB: CHrHaJioB nocTynaiOIUero 

H 3a,IJ,ep)KaHHOrO Ha 10 HC. Ilpe,IJ,yCMOTpeHa nepHO,IJ,H'IeCKaR 

xaJIH6poBxa npeo6pa3oBaTenei no,IJ,a'lei Ha HHX cTaH,IJ,apT

HbiX BpeMeHHbiX HHTepBaJIOB H ,IJ,JIHTeJibHOCTeB HMflYJibCOB 

COOTBeTCTBeHHO. 

B npouecce xanH6poBKH 3a,IJ,ep)KeK npe,IJ,ycMoTpeH KOHT

poJib cxopocTei cqeya Ha BbiXO,IJ,e cxeMbl CC1 npH pa3HbiX 

KpaTHOCTRX COBna,IJ,eHHB. H3MeHeHHe KpaTHOCTH npOH3BO· 

,IJ,HTCR KOMMyTaTOpOM K1 no KOMaH,IJ,e OT 3BM flO,IJ,aqeii 
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pa3peWaiO~ero nOTCHUHaJia Ha COOTBCTCTBYIOJ.UHC BbiXO~bl. 

Bo3MO~Ho rax~e H3MepeHHe cxopocreu cqera HMnynLcoa 
B Tpaxrax ro~ocxona H Ha BLIXO~e cxeM coana~eHHH CC2 
H CC3. MMnynLCLI or Bbi6paHHoro 3BM rpaxra c o6IUero 
BbiXO~a O~Horo H3 KOMMyTaTopoB K1-:-K4 no~aiOTCJI Ha cqey
qHK KC 005 qepe3 cyMMarop H peracrpapyiOTCJI a TeqeHHe 
1 c. 

B TpaKTaX ro~OCKona HapJI~y C BbiWCOnHCaHHbiM MCTO
~OM npHMCHJICTCJI KaJIH6pOBKa 3a~ep~eK nyTCM CHJITHJI KpH· 
BbiX 3a~ep~aHHbiX COBna~eHHH, qyo ~aeT ~onOJIHHTCJibHYIO 
HH<}lopMaUHIO 06 3<}l<}leKTHBHOCTH perHCTpaUHH, qacne CJiy· 
qaRHbiX coana~eHHH H T . .ZJ.. B 3TOM cnyqae aenaqaHa ynpaa
JIJieMoH 3a~ep~KH no KOMaH~e OT 3BM MCHJICTCJI OT 0 ~0 
63 HC C waroM B 1 HC H perHCTpHpyiOTCJI coana~eHHJI HM
nyJibCOB Ha ee BbiXO~e C CHrHaJIOM OT ~eTCKTOpOB ro~OCKOna 
npa noMO~H ro~ocxonaqecxoro perHcTpa. BpeMJI H3MepeHHH 
a xa~~oii roqxe 3a~aercJI or 3BM H onpe,ZJ.eJIJieTCJI ycTaHo
aoqHbiM cqerqaxoM KC 013, xoropbiH no~KJIIOqaeTcJI K BM
nyJILCHOMY reHeparopy, pa6oTaiOIUeMy c qacTOTOH 1 KFl#, 
qepe3 KOMMyTaTop K4. TaxoH. MeTo.ZJ.n03BOJIJieT npOH3BO~HTb 
CHJITHC KpHBbiX 3a,nep~aHHbiX COBna~eHHH O~HOBPCMCHHO 

DO DCCX TpaKTaX. llapaJIJICJibHaJI paOOTa UOBbiWaeT TOqHOCTb 
H3MepeHBH, O,ZJ.HaKO 3TOT MCTO~ HCJib3JI BCnOJib30BaTb BO 
BPCMJI 3KCnepBMCHTa. llo nonyqeHHbiM ,ZJ.aHHbiM 3BM onpe
~CJIJICT UeHTpbi TJI~CCTB KpBBbiX 3a~ep~aHHbiX COBna~eHBH, 
xoTopLie nocne no,ZJ.6opa 3a~ep~ex .ZJ.O~Hbl coana~aTL Me~y 
co6oH.. Tpe6yeMa.a aenaqaHa ynpaan.aeMoii 3a~ep~KB ycTa
HaanaaaercJI aBTOMaTaqecxa no KOMaH,ZJ.e OT 3BM. 

,1\JIJI Onpe~eJieHBJI COCTaBa nyqKa, B KOTOpbiB BXO,!J.JIT 
3JICKTpOHbl, na- H MIO-MC30Hbl, CHBMaeTCJI aMnJIHTY~HbiB 
cneKTp C qepeHKOBCKOrO ~eTeKTOpa C nOMOJ.UblO npeo6pa30-
aaTen.a 3apJI.ZJ. - KO.ZJ. /"A -xo~"/ KA 001/11/, llpeo6pa3o
aaTeJIL cTpo6apyeTc.a caruanoM oT ,ZJ.eTeKTopa ,1\7. BpeM.a 
CHJITHJI cnexrpa onpe~en.aeTCJI nporpaMMoii no 3a.ZJ.aHHOMY 
qacny perHCTpBpyeMbiX C06b1THB. 

KonTponb uanp.a)l(eHHJI naTaHHJI <}loToyMHO~HTeneu a 
TOKOB MarHBTOB H JIHH3 MC30HHOrO TpaKTa CBHXpOUHKJIO• 
TpOHa npOB3BO,!J.HTCJI C nOMOUU.IO aHaJiorOBbiX KOMMyTaTOPOB 
KA 002 H KA 004 /ll/jKA 2 H KA 1/ COOTBCTCTBCHHO. 
KoMMyTaTopbi nocne.noaaTeJILHO nepexJIIOqaiOT H3MepaTenL
Hble uena H no,ZJ.aiOT nonyqaeMwe cHrHaJibl ua ua<}lpoaoii 
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BOJibTMeTp.Pe3yJILTaTbl B3MepeHBB qepe3•BXO~HOH perBCTp 
KP 005/8/,arpaiOIUHH pOJib HHTep<}leuca UH<}lpoaoro BOJILT
MeTpa, nepe~aiOTCJI B 3BM. 

Kparxae xapaxrepacTHKH ocHOBHbiX H3MepJieMLIX napa
Merpoa CHCTCMbl KaJIH6pOBKH H KOHTpOJIJI npHBC,!J.CHbl B 
ma6/l. 1. ilpH BpCMCHHbiX H3MepeHHJIX 06J.Uee BPCMJI H3MC
peHHB ~aBO ~JIJI Kana6pOBKH C nOMOJ.UbiO CBCTO~HO~OB; ~JIJI 
KaJIH6pOBKH Ha nyqxe nHOHOB ORO onpe~eJIJieTCJI CKOpOCTbiO 
Ha6opa HH<}lOpMaUHH H Tpe6yeMOB TOqHOCTbiO. ilpH CHJITHH 
KpHBbiX 3a,nep)l(aHHbiX COBna,neHHH 3KCU03HUHJI K~OH Toq
KH pasHa 1 c. 

Ta6/lUfla 1 

IA3MEPS'IEMbi!A nAPAMETP IA3MEP. iA!'1AflA 1.~1-tCAO 'iHCi\0 lrE>WEE TO'iH. loiJMEp. 1!'3M£P. BPEMSI EAIAH M3MEP. KAHAII. 1 KAH. 113M£ P. IHMEF 
1 YYIC/\0 ft1MnYJ\bCOB (N) £.1Mn. 0-4.105 18 1 I3KCO. !VN 
2 CKOPOCTb C'-iET A (l) 14~ o-uos 24 1 30C !1/I 
3 8PEMS'I 3AAEP>KK1.1 Y!Mn. HC 50-250 30 100 2MIIIH. !IHC 

4 AM1TE/\bHOCTb 111Mn. He 7.5-40 30 100 2MI'IH. !1HC 
5 3AAEP >KAHHbiE COBn. HC 0-63 15 63 3MIIH. ~IHC 

6 AMn/\IAT. IAMnY/\bCOB B 0-1 I -5.105 -15MMH -
7 HAnPR>K nt.HAHIAS'I 'f'JY t<B 1-2.5 22 I !5c. ! 0.5·'· 
B HAnP. WVHTOB MB 5-70 9 I 5c ! 0.5% 

2. OPFAHH3AQH.H OliMBHA HHtPOPMAQHBH 

KoMnOHOBKa CHCTCMbl KaJIH6pOBKH H KOHTpOJIJI, a TaK)I(e 
opraHH3aUHJI ee pa6oTLI noxa3&Hbl Ha puc. 3. CacTeMa 
3aHHMaeT ~sa cTaH~apTHbiX xapxaca - xapxac peracrpa
UHH H xapxac ynpaaneHHJI. B xapxace peracrpauaa pacno
no~eHbl 6noxa, npe~Ha3uaqeHHble TOJILKO .ZJ.JI.H nepe,ZJ.aqa HH
<}lopManaa a 3 BM: cqerqaxa, peracrpbl xoucraHT, axo~Hble 

perHCTpbl H npeo6pa30BaTCJIH BXO~HbiX BCJIHqHH B KO)J; . 
CeneKTHBHOe qreHHe HH<}lopMaUHH C 3THX 6JIOKOB B COOTBCT
CTBHH C nocrynBBWHMH CHrHanaMH L npOH3BO)J;HTCJI C no
MOIULIO rpeii~epa caruanoa L KY 006/Io/.B 3TOii onepa?

8
Hf 

yqacrayer TaK)I(e 6nox auewuero ynpaaneua.a KY 002 , 
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onpe.u.enHIOIUHH,KpOMe TOrO,Ha"lano perHCTpaU.HH H ocymecT
BnHIOIUHB 6nOKHpOBKY BHelllHHX ycTpOBCTB. 11H4JopMaU.HH 
C nepBOrO KapKaca qepe3 KOHTponnep C <iJHKCHpOBaHHMMH 
nporpaMMaMH KK 001 17 I nocTynaeT BO BXO.IJ.HOB perHcTp 
KP 007 ,KOTOpMB: Haxo.u.HTCH BO BTopoM KapKace, CBH3aHHOM 

c 3BM HP- 2116C qepe3 yHHBepcanbHbiB KOHTponnep 
KK 004 19 1 

B KapKace yppasneHHH cocpe.u.oTO"leHw see 6noKH, 
Tpe6yromue ynpaBneHHH OT 3BM: KOMMyTaTOpbl norH"leCKHX 
H aHanoroBwx cHrHanos, ynpasnHeMaH 3a.u.ep*Ka, ycTaHo
BO"'HbiB C"leT"'HK, reHepaTOp HMnynbCOB, a TaK*e HHTep
<iJeHCbl K an<iJaBHTHO- U.H<iJpoBOMY H rpa<iJH"leCKOMY )l.HCnne
HM /ll/u u.u<iJpo-aHanoroswe npeo6pa3oBaTenu1 13( npe.u.Ha3-
Ha"leHHbie .u.nH nnaHHpyeMoro aBTOMaTH"lecKoro nepeKnroqe
HHH HallpH*eHHH llHTaHHH <1>3Y. C llOMOI..J..J.blO ynpaBnHeMoro 
OT 3BM BbiXO)l.Horo perucTpa KB 003 /B/ Be.IJ.eTCH ynpaB
neHHe HeKOTOpbiMH pe*HMaMH pa60Tbl, a HMeHHO: OO)l.a"la 
curHanoB "llycK", "C6poc", "3anpeT", H3MeHeHHe pe*H
MOB H3MepeHHH, KpaTHOCTH CXeM COBOa)l.eHHB H T.)l.. 11c
DOnb30BaHHe pa3pH)l.OB BbiXO,D,HOrO perHCTpa llpHBe)l.eHO 
B ma6A. 2. O~a6oTKa curHanoB L npoH3BO.D.HTCH B rpeB:
,D,epe KY 004 9 ~ HMeiOI.I.\eM perHcTp MaCKH. 

Ta6nu1.1a 2 

N2 PA3P~AA OnrPAUHH 

1 YnPABAfHHf PE>KHMAMIA 4TEHIAR 

2 B KAPKACf PfriACTPAUIAIA 

3 3ABfPWfHHE' 4TfHIA~ c BX. Pfr: KPOOS 

4 C6POC KAPKACA PfriACTPAUHH (Z) 

~ n!:lcK KAPKACA PEr !ACT PAUIAIA 

6 noAA4A 3AnPE'TA 8 KAPK. PfriACTP. (J} 
7 HE' IAcnoAbJYETCR. 

8 3AnPET rrHEP. IAMnYAbcos KB001 
9 3AnPET 3AnYCKA CTPIAM.KAMfP~ 

10 noAA4A noTEHU. HA CCl nPIA 
IA3ME'HE'HIAH KPATHOCTIA 

-

11 



linOKH B KapKaee perHeTpa~HH pa3,D;en.HIOTe.H H& 2 
rpynnhl: 6nOKH, HH~OpM&~H.H e KOTOphlX eqHThlB&eTe.H npH 
Ka)K,D;OM ee noeTynneHHH no eHrHanaM Ll-7L5 /eM. puc. 3/ 
H 6noKH, HH~OpM&~H.H B KOTOphlX H&KannHB&eTe.H ,D;nHTenL
HOe BpeM.H H eqHThlB&eTe.H no eHrHanyL6 OT yeTaHOBOqHO
ro eqeTqHKa, noeTynaiOuteMy qepe3 6noK ynpaaneHH.H KY 
002. 

K nepaoii rpynne OTHoe.HTe.H npeo6pa3oaaTenH "A -Ko.n." 
H "T- KO,D;;' BXO,IJ;HOH H rO,D;OeKonHqeeKHH perHeTphl, KO BTOpoii 
- eqeTqHKH H perHeTphl KOHeT&HT. XapaKTep 3KenepHMeHTa 
Tpe6yeT npoBe,D;eHH.H eeneKTHBHOrO qTeHH.H HH~OpMa~HH 
e OT ,D;enLHhlX 6nOKOB HnH HX rpynnhl B eOOTBeTeTBHH e pe
)KHM&MH, 3a,D;aBaeMhlMH OT 3BM. B eHeTeMe npHMeH.HIOTe.H 
4 pe)KHMa qTeHH.H - M1+M4, 3&.D;aHHe KOTopwx oeyuteeTans
eTe.H B eOOTBeTeTBHH e norHqeeKHMH 3H&qeHH.HMH ynpaa
n.HIOD.tHX eHrHanoa "Pa3p.H.D; 1" H "Pa3p.H,D; 2" Ha awxo.D;e 
perHeTpa KB 003. llpH HX opraHH3a~HH HenonL3YIOTe.H 
ene,D;yiOutHe eT&H)J,&pTHhle pe)KHMhl /l 4f: 

ULS- MHoroKpaTHoe o6pauteHHe no O.D;HOMY a,D;peey, 
eHHXpOHH3a~H.H no eHrHany L, oKoHqaHHe npH L =1 H Q =0. 

ULC - MHoroKpaTHoe o6pauteHHe no O.D;HOMY a.D;peey, 
eHHXpOHH3a~H.H no eHrHany L, OKOHq&HHe - noene nepe,D;aqH 
B 3BM 3a,D;aHHoro qHena enos. 

ACA- noene,D;oaaTenLHLiii onpoe a,11;peeoa, eHHxpoHH3a~H.H 
OT KOHTponnepa, OKOHq&HHe - no )J,OeTH)KeHHH. 3&,1J;&HHOrO 
a,11;peea. 

B •a6A. 3 noKa3&HLI BBALI BH~op:wa~BH B KapKace pe
rHeTpa~HH, KOnHqeeTBO eqHTLIB&eMLIX enOB e eOOTBeTeT
BYIOutero 6nOK& H BenonL3yeMLie pe)KHMLI qyeHH.H, a T&K)Ke 
OeHOBHLie pa6oqHe nporpaMMLI, BenonL3yeMLie npB eqH-
TLIB&HBB e ,IJ;&HHOrO 6noKa. . 

CeneKTHBHOe qyeHBe BH4)0pMa~BH B eoOTBeTeTBYIOuteM 
pe)KHMe o6eeneqHaaeTe.H npa noMOD.tH rpeii.n.epa eHrHanoa 
L KY 0061 Is/:Ha puc. 4 noKa3aHa ynpouteHHa.H 6noK- exe:wa 
rpeii,D;epa e eOOTBeTeTBYIOuteii paen&HKOH ero KOMMYT&
~HOHHOH D&HenB. liTeHHe HaqBH&eTe.H npB noeTynneHBH 
e rpeii.D;epa B KOHTponnep KK 001 earHana ~L H 3&KaH
qaaaeTe.H npB noeTynneHHH earHana N K . llpH qyeHHH no 
noeTO.HHHOMY a,11;peey B03HBK&eT earHan "linoK. NA ", 
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Ta6Aut~a 3 

61\0K AA,Pft SMA 14HCDoPMAU1"14 11<01\M't PrlKMM 1\DrM't.:JIIA'I :;w IIAJI oa--
CJ\08 'ITCHMII !F'i'lP. t'AJP.:l HA'I.'I 111111.'1 n~ 

KP005 
N(1)A(0) Bti\M'IMHA HAnPIIIK£HMII 10 

~ 1 0 
L1 I'A3P.3 

VOLTS 
N(IIA{IJ n01111PHDCTb M AMAnA:JOH l..l.B. 1 

M1 
Q!3 NK 

KAOOI N(2)A(O) AMIIII. MMn. c 'IFP£HK.A£T£MT. rl£P£M. ~ 0 1 
L2 L3 CONTR 

II<P003" NI3JACOI COBn. C TPAKTOB rDAOCKonA 1 
M2 [ACA L3 NK CONTR~LAY 

1<1\303 NC4JA(O) 3AA£Pl«KA IIMnYIIbCOB 100 
ULC 0 

L4 38M ~LAY 
1<1\303 NCSIACOI A/IMT£1\bHOCTb MMnYI\bCOB 100 

M3 0 Ts 
I<P003 NI3)A(O) COBn. C TPAKTOB rOAotKOnA ll£PfM. ~ L3 L6 CIMR,DE.LA'( 
KP002 N(aJA!Ol Cl\080- M£TKA (1777178) 1 
KP001 N(tOJA(O) AJ<TA C£AHCA M HOM. M£HKM 1 

·~~- CONTR I 

KCOOS 
N(11)A(O) 

4MCI\O MOHMT. IIM/1. 
Mh.'IACTb 1 

ACA N(11)A(1) CT. IIACTb 1 M.4 1 1 

I< COOS 
Nl12)A(O) 

4MCI\O PACCCIIHMM 
MI\.'IACTb 1 

N(12)A(1) CT. 'IACTb 1 

I<C002 
N(13)A(0) 4IICIIO 3An11CKOB CTPMM. KAM. 1 
N0:5JA(1) 4MC/\O MMn. 1 r14 (BPCMII ll<tn.) 1 '---

•rQAOCK. PEntCTP KP003 !:!4ACTBYET 8 AB!:lX PEIKI4MAX 4TEHI4R M2 14 M4 

~ -~----------------------------_j 
Puc. 4 . .bAoK- cxeMa zpeiii)epa KY 006 c coo•ee•c•eYIOUieii 
pacnaiiKOU KOMMy•afiUOHHOU naHeAU. 
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npenJITCTBYIOll\HH nepeKniO'IeHHIO a.D:peCOB B KOHTponnepe. 
CHrHan "linoK. NA" CHHMaeTCJI npH HanH'IHH cHrHana 
"KoHeu; MaCCHBa" C BbiXO.D:a TpHrrepa TLI B MOMeHT no
CTynneHHJI c rpo6- CHrHana Sl. 

CHrHan "linoK. Q" o6ecne'IHBaeT nponycK HeHy)KHblX 
a.IJ:peCOB npH 'ITeHHH HH~OpMal{HH B KOHKpeTHOM pe)KHMe. 
OH o6pa3yeTCJI npH HanH'IHH cHrHana LL' B orcyTCTBHe 
CHrHana c BbiXO.D:a TpHrrepa TL3 0 no .D:OCTH)KeHHH a.D:peca 
6noKa, reHepHpYIOll\ero L , cHrHan ~L' CHHMaeTCJI c Ma
rHcrpanH H CHrHan "linoK. Q " HC'Ie3aeT, He npen.IITCTBY.Il 
'ITeHHIO HH~OpMal{HH C Bbi6paHHOrO a.IJ:peca. 

CHrHan F2 H3MeHJleT ~YHKUHIO 'ITeHHJI F{(}) Ha H2l HnpH
MeH.IleTCJI npH 'ITeHHH HH~OpMal{HH C npeo6pa30BaTeneu 
H BblXO.IJ:HbiX perHCTpOB. 

Pe)KHM M1 Hcnonb3yerc.ll npH 'ITeHHH .D:aHHbiX c BXO.D:
Horo perHcTpa KP 005, JIBn.IIIOIL{erocH HHTep~eucoM K 
l{H~pOBOMY BOllbTMeTpy. lJTeHHe B .D:aHHOM pe)KHMe npOH3BO
.IJ:HTCJI no cHrHany Ll B pe)KHMe ULS. 8 Ka)K.IJ:OM KaHane 
H3MepeHHJI nOBTOp.IIIOTCJI no 10 pa3 H nony'leHHble pe3ynb
TaTbl ycpe.IJ:H.IIIOTCJI B 38M. noene 'ITeHHJI 10 cnoB c no.D:
a.IJ:peca A(O) Ha BXO.D: 4 rpeii.D:epa CHrHanoB L no KoMaH.D:e 
or 38M no.D:aeTCJI cHrHan "Pa3p.ll.IJ: 3" H3 6noKa KB 003. 
fipH 3TOM B rpeH.IJ:epe B03HHKaeT CHrHan "KoHeu; MaCCHBa", 
H KOHTpOnnep nepeXO.IJ:HT K 'ITeHHIO CTaTyCHOH HH~OpMal{HH 
c no.D:a.D:peca A(l). CHrHan N K , B03HHKaiOIL{HH no oKOH'Ia
HHH 'ITeHHJI, ycTaHaBnHBaeT KOHTponnep B HCXO.IJ:HOe co
CTOJIHHe. )l.anee npOHCXO.D:HT nepeKniO'IeHHe H3Mep.lleMoro 
KaHana H lJ,HKn nOBTOp.lleTCJI .IJ:O OKOH'IaHHJI H3MepeHHJI 
c 3a.D:aHHOro 'IHCna KaHanoB. linoK-cxeMa anropHTMa pe
)KHMa 'ITeHHJI M 1 noKa3aHa Ha puc. Sa. 

Pe)KHM 'ITeHHJI M2 Hcnonb3yeTCJI .IJ:ll.ll H3MepeHHJI cneKT-

poB c qepeHKOBCKoro .IJ:eTeKTopa npeo6pa3oBareneM 
" A - KO.D:" KA 001 npH O.D:HOBpeMeHHOM H3MepeHHH 
'IHCen HMnynbCOB B TpaKTaX ClJ,HHTHllllJIIJ,HOHHOrO rO.D:OCKOna 
c noMOIL{biO rO.IJ:OCKOnH'IeCKoro perHCTpa KP 003. nocKOnb
Ky cpe.IJ:HJIJI qacrora perHCTpau,HH co6biTHH c 6noKa KA 001 
6onee 'leM B 10 pa3 npeBbiwaer qacrory perHcrpau;HH c 
6noKa KP 003, ro .D:aHHbiH pe)KHM Ha'IHHaerc.ll npH nocryn
neHHH cHrHana L2 c 6noKa KA 001, KOTOpbiB: ycraHaBnH
BaeT TpHrrep TL 2 B cocro.IIHHe "1". ,ll.aHHble c 6noKa KA 001 
C'IHTbiBaiOTCJI B pe)KHMe ULS npH Ka)K.IJ:OM nocTynneHHH 
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curHana L2. llpu npuxo.ne curHana L3 BOJHUKaeT curHan 
"KoHeU MaCCUBa" U KOHTponnep nepeXO,IJ;UT B pe.>KUM a,n
peCHOrO cKaHupoBaHuJI I ACA/, cquTbiBaJI ,naHHble c ro.no
CKonuqecKoro perucTpa KP 003. 3aTeM KOHTponnep soJ
BpaJUaeTcJI B UCXO,IUIOe COCTOJIHUC C nOMOIULIO CUrHana 
N K u npo,noJI)KaeTCJI qyeHue uH4JopMauuu c 6noKa KA 001 
no curHany L2. 

PaJ,neneHue uu4JopMauuu c o6oux 6noKOB npu ee copTu
poBKe B 3BM npOU3BO,IJ;UTCJI no 3HaqeHBJO CTapwero pa3-
pJI,na Rl6, KOTOpblii B 6noKe KP 003 He ucnonLJyeTCJI u 
Bcer.na paseu "0", a B 6noKe KA 002 ycTaHoBneH B co
CTOJIHue "1". linoK- cxeMa anropuTMa pe.>KuMa qyeHUJI M2 
noKaJaHa Ha puc. 56. 

Pe.>KuM M3 ucnonLJyeTCJI ,nnJI qTeHUJI uH4JopMauuu c 
6noKoB npeo6pa3oBaTeneii " T -Ko,n" 1 u 2 npu U3Mepeuuu 
speMeHu Ja,nep.>KKu H ,nnuTenLHOCTu uMnynLcos. B onpe
.neneHHoe BpeMJI pa6oTaeT TOnLKO o,nuH U3 npeo6pa3oBa
Teneii B 3aBUCUMOCTU OT TOrO, Ha KaKOH U3 HUX no,IJ;aH 
cTpo6-curHan t 8 /Ha puc.2 uenL nepeKnroqeHuJI curHana 
t 8 He' noKaJaHa/. Hu4JopMauuJI cquTbiBaeTCJI no curHany 
L4 unu L5 B pe.>KuMe ULC .no nepe,naqu Ja,naHHoro I<onu
qecTBa CnOB /100/ B 3BM. 3aTeM no KOMaH,IJ;e OT 3BM 
npou3BO,IJ;UTCJI nepeKnJOqeHue UJMepJieMoro KaHana u npo
uecc nosTopJieTcJI .no JaBepweHUJI uJMepeuuJI c Ja,naHHoro 
qucna KaHanoB. linoK-cxeMa anropuTMa pe)l(uMa M3 no
KaJaHa ua puc. Sa. 

Pe)I(UM M4 npe,nHaJHaqeH ,nnJI qTeHuJI ,naHHLIX c ro,nocKo
nuqecKoro perucTpa, cqeyquKoB u perucTpos KOHCTaHT npu 
U3MepeHUU queen UMllynLCOB B TpaKTaX rO,IJ;OCKOna U Tene
CKOna, a TaK.>Ke npu CHJITUU KpUBbiX 3a,IJ;ep)l(aHHbiX COBna
,IJ;eHUH. BpeMJI 3KcnoJuuuu onpe,nenJieTcJI ycTaHoBoqHbJM 
cqeyqui<oM KC 013. B nepsoM cnyqae Ha ero sxo.n no
,naJOTCJI curHanbl L3 c ro,nocKonuqecKoro perucTpa jqepe3 
Bblxo.n 1 rpeii,nepa KY 006/, a so BTOPOM - uMnynLCLI c 
qacToToii 1 KTll oT reHepaTopa uMnynLcos .KB 001. Bw6op 
Tuna CUrHanOB OCyiUeCTBnJieTCJI 3BM. 

qyeuue c perucTpa KP 003 npoHJBO,IJ;UTCJI B pe.>KBMe 
ULS. 3asepweHue qyeHuJI ,naHHLIX ·· c Hero npouJBO.IJ;HTCJI 
npu npuxo.ne curHana L6,BLI3BaHHoro nepenonHeHueM ycTa
HosoqHoro cqeyquKa. 
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llo B03HUKaJOIUeMy npH 3TOM CUrHany "KoHeU MaCCUBa" 
KOHTpoJIJiep nepexo,IJ;HT B pe)I(UM a,npecHoro cKaHuposaHua, 
no,IJ;,IJ;ep)I(HBaeMwii TpurrepoM T L 3, H cquTLJBaeT uH4JopMauuro 

CO cqeyquKOB U perBCTpOB KOHCTaHT.llpB CHJITBB KpBBLIX 
Ja,IJ;ep)l(aHHbiX COBna,IJ;eHBH no OKOHqaHBB qyeHBJI npOB3BO· 
,IJ;BTCJI nepeKnroqeHBe ynpasnJieMoii Ja,nep.>KKB no KOMaH,ne 
OT 3BM, B B3MepeHBe nOBTOpJieTCJI ,IJ;O nepenonHeHHJI 
perBCTpa ynpaBnJieMOH 3a,IJ;ep)I(KB /63 paJa/. )J.aHHble CO 
cqeyquKOB B perBCTpOB KOHCTaHT npB 3TOM He BCnOnLJy· 
IOTCJI. 

HH4JopMaUBJI CO cqeTqBKOB B perBCTpOB KOHCTaHT OT
,nenJieTCJI OT OCTanLHOH. CnOBOM- MCTKOH - COCTOJIHBeM "1" 
BO Bcex pa3pJI,nax perucTpa KOHCTaHT KP 002 jqucno 
1777778/. 

Pe)I(BM M4 MO)I(eT TaK)I(e BI<nroqaTLCJI no KOMaH,ne OT 
3BM cpa3y nocne Ha6opa Ja,naHHoro qucna co6biTBii npe
o6pa3oBaTeneM KA 001 B pe)I(BMe M2. Ha puc. Sz noKa
JaHa 6noi<-cxeMa anropBTMa pe)I(BMa qTeHHJI M4. 

3. IIPOFPAMMHOE OEECIIEflEHHE 

)J.nJI o6cny.>KHBaHBJI CHCTeMLI Kanu6pOBKB B KOHTponJI 
6blno coJ,naHo nporpaMMHOe o6ecneqeHue, KOTopoe co
CTOBT B3 pJI,IJ;a nporpaMM B no,nnporpaMM, OCyiUeCTBnJIIOJUHX 
ynpaBJieHBe pe.>KBMaMB B3MepeHBJI, c6op, COpTBpOBKY B 
o6pa60TKY BH4JopMaUHB, cpaBHeHHe nonyqeHHLIX pe3ynLTaTOB 
CO CTaH,napTHLIMB H BLI,IJ;aqy C006IUeHBH ,IJ;HarHOCTBqecKoro 
TBna. llpe,nyCMOTpeH BLIBO,IJ; BH!llopMaUBB B BB,IJ;e Ta6nuu, 
rpa4JBI<OB B T .,IJ;. Ha pa3nHqHble BHCWHBe ycTpOHCTBa, TaKHe, 
Kai< an4JaBBTHO- uu4Jposoii .nucnneii B T- 340, ocuuJIJiorpa4J 
co cseTOBLIM KapaH,nawoM OCK- 2, rpa4JuqecKuii .nucnneii 
Ha JanoMBHaJOIUeii Tpy6Ke - TexTpouuxc 4010, TeneTaiin 
B ,IJ;p. llporpaMMHLIH ,IJ;Banor B JaBBCBMOCTH OT Ha3HaqeHBJI 
nporpaMMLI Be,IJ;eTCJI C noMOIULIO TepMHHana 3BM BJIH 
an4JaBBTHO- uu41poBoro ,IJ;Bcnne JI B T- 340, no,nKJIJOqeuuoro qe
pe3 KapKac KAMAK. OcHOBHLIMH pa6oqHMH JI3LIKaMH JIB
nJIJOTCJI JI3LIKB BLICOKoro ypoBHJI 4>0PTPAH B KAMAK/16~ 

qyeuue HH4JopM:aUHH u nepe,naqa .nauuwx ,IJ;JIJI uJo6pa
.>KeHBJI ua OCK- 2 npoBOAJITCJI no KaHany npJIYoro .nocTyna 
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B naMJITb 3BM HP-2116C, a KOMaH~bl ynpasneHHJI H ~Ha
norosble coo6~eHHJI nepe~aiOTCJI no nporpaMMHOMY Kaaany. 

B ma6A. 4 DOKa3aH nepeqeHb H Ha3HaqeHHe OCHOBHbiX 

OCHOBHOE 
HA3HA"'EHHE 

Ta6Aut~a 4 

pa6oqHX nporpaMM H DO~nporpaMM H HX CBJI3b C BHeWHHMH 
ycTpoiicTBaMH H Me)l(~y co6oii. OcHOBHbiMH ~nJI Kana6poBKH 
H KOHTponJI napaMeTpos JIBllJIIOTCJI nporpaMMbl DELAY (u ee 
Mo~u4>uKauuJI DELAl), CONTR H VOLTS.IIpuMeHeHue 3THX 
nporpaMM B pa3nHqHbJX pe)I(HMaX qTeHHJI ~aHHbiX DOKa3aHO 
B ma6A. 3. 

IIporpaMMa DELAY o6ecneqasaeT H3MepeHHe speMeHH 
3a~ep:>KKH H ~llHTellbHOCTH HMDYllbCOB Ha BXO~ax CXeM 
coona~eHHii B TpaKTax TenecKona H ro~ocKona, a TaK)I(e 

CHJITHe H H3MepeHHe napaMeTpOB KpHBbiX 3a~ep:>KaHHbiX COB
na~eHHH ro~ocKonuqecKHX ~eTeKTopoo. Ha ocHose nonyqeH
HbiX ~aHHbiX BblqucnJieTCJI Tpe6yeMaJI oenuqaHa 3a~ep)I(KH 
H HeKOTOpble napaMeTpbl KpHBbiX 3a~ep:>KaHHbiX COBDa~eHHH 
/wupuHa nnaTo, ypooeHb cnyqa:iiHbiX coona~eHHii H ~p./ /5/, 
KOTOpble neqaTaiOTCJI o BH~e Ta6nuubl. IIporpaMMa o6ecnequ-
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BaeT TaK)I(e H3MepeHHe CKOpOCTeH cqeTa B TpaKTaX Tene
CKona H ro~ocKona o npouecce Kana6pooKH. Ilocne oKoHqa
TenbHO:ii Kana6poBKH nporpaMMa DELAY ycTaHaonuoaeT Tpe-
6yeMyro oenaqaHy 3a~ep)I(KH B 6noKe KJI 002. Ilpe~ycMoTpeH 
BbiBO~ cneKTpOB C npeo6pa30BaTene:ii "T -Ko~" H KpHBbiX 
3a~ep:>KaHHbiX coona~eHHH Ha 3KpaH ~HcnneJI c 3anoMHHaromeii 
Tpy6KOH. 

IIporpaMMa DELAl JIBnJieTCJI MO~Hii>HKauaeii nporpaM
Mbl DELAY c ucnonb30BaHHeM ~ucnneJI BT-340 B KaqecToe 
ycTpoiicToa ~uanora H BbiBo~a pe3ynbTaToB. 0Ha npe~Ha3-
HaqeHa TOllbKO ~llJI HaqanbHOH KanH6pOBKH H B HeH He npe
~YCMOTpeHO H3MepeHHe napaMeTpOB KpHBbiX 3a~ep:>KaHHbiX 
coona~eHuii. 

IIporpaMMa CONTR o6ecnequoaeT H3MepeHHe qacen HM
nynbcoo B TpaKTax TenecKona H ro~ocKona, a TaK:>Ke HaKon
neHHe H BbiBO~ cneKTpoo c qepeHKOBCKoro ~eTeKTopa. B 
nporpaMMe npe~ycMoTpeHo oblqucneHHe yKa3aHHbiX B rnaoe 1 
cqeTHbiX COOTHOWeHHH H HX cpaBHeHHe C 3a~aHHbiMH. Pe-
3YllbTaTbl BbiBO~JITCJI B BH~e Ta6nHUbl Ha 3KpaH ~HCDlleJI 

BT-340 una TeneTaiin. B cnyqae He~onycTHMbiX OTKnoHeHuii 
~enaJOTCJI KpaTKHe coo6meHHJI ~aarHocTuqecKoro Tuna. 
AMnnHTY~Hble cneKTpbl H3o6pa:>KaJOTCJI Ha rpali>uqecKHX ~c
nneJix TeKTPOHHKc-4010 una OCK-2. 

IIporpaMMa VOLTS acnonb3yeTCJI npu H3MepeHHH aa
npJI:>KeHHJI DHTaHHJI ~3Y H TOKOB MarHHTOB H llHH3 Me30H
HOrO TpaKTa CHHXpOUHKllOTpOHa H ~llJI cpaBHeHHJI H3MepeHHbiX 
senHqHH c 3a~aHHbiMH. Pe3ynbTaTbl BbiBO~JITCJI s BH~e 

Ta6nHUbl Ha 3KpaH ~HcnneJI BT-340 una Ha TeneTaiin. 
IIporpaMMa MONIT OTHOCHTCJI K ynpasnJirolUeMy THny 

H o6ecnequsaeT CBJI3b Me~y OCHOBHbiMH pa6oqHMH npo
rpaMMaMH, a TaK)I(e Bbi30B HeKOTOpbiX H3 HHX C DOMOIUbiO 
~cnneJI BT-340. 

IlporpaMMbl HPDIS H DISPL HMeiOT scnoMoraTenbHOe 
Ha3HaqeHHe H npe~yCMOTpeHbl ~JI BbiBO~a HHii>OpMaUHH, 
3aDHCaHHOH Ha MarHHTHOM ~HCKe, Ha BHeWHHe ycTpOHCTBa. 

Pa3pa6oTaHo HeCKOllbKO no~nporpaMM BblqucnuTenb
Horo u ynpaBnJIIOIUero Tunos: VT340 , OSK, CENTR H DCC, 
KOTOpble pa6oTaiOT COBMeCTHO C OCHOBHbiMH pa6oqHMH 
nporpaMMaMH, HO MOryT 6b1Tb TaK)I(e HCDOllb30BaHbl B Ka
qecTBe CTaH~apTHbiX npH H3rOTOBlleHHH ~pyrHX nporpaMM. 



3AAAHI!It HA3BAII4R 
PA604, OPOfPAMMbl 

Bb130B 143 C014CKA OPOfPAHMbl: 

DELA 1 DISPL KAVID 

I i 1 
BbiBOA HA lKPAH 

1 

BT - 34 0 T A61\1!1Ubl 
AMI OPOfP. CONTR 

Bb1308 OPOfPAMMbl 

CONTR 

8biOOI\H. OPOfP. 

CONTR 

AA 

I 

t 
I 
f I 

I BbiBOA HA lKPAH 
1 

BT- 340 T A61\14Ubl 
AMI nPorp. VOLTS 

Bb130B OPOfPAMMbl 

VOLTS 

Bb1001\H. OPOfP. 

VOLTS 

Puc. 6. EAoK- cxeMa eaauMooeiicmeu.R npozpaMMbl MONIT c 
pa60'lUMU npozpaMMQMU. 
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KpoMe nporpaMM, yKaJaHHbiX B ma6A. 4, paJpa6oTaHbl 
H ~pyrHe, HMeiOmHe BCUOMOraTeJILHOe HaJHa'ieHHe. llpo
rpaMMLI LISTl H LIST2 npe~HaJHa'ieHbl MJI nepe~a'IH Ha 
3KpaH ~Hcnne.R B T- 340 TeKCTosoii qacTH Ta6nsu., KoTopLie 
HCUOJILJyiOTCJI npH BbiBO~e pe3yJILTaTOB, UOJiy'ieHHLIX C no
MOmLIO nporpaMM CONTRa VOLTS·.cooTBeTCTBeHHO. linaro
~apJI llOBTOp.ReMOCTH TeKCTOBOH 'iaCTH Ta6JIHU OHH HJro
TaBJIHBaiOTCJI JapaHee H JanOMHHaiOTCJI Ha MarHHTHOM .l(HCKe 
B BH~e cllaiinos, a JaTeM nepe~aiOTC.R Ha JKpaH ~HcnneJI 
C UOMOmLIO yKaJaHHLIX nporpaMM, KOTOpble JaTeM aBTOMa
TH'ieCKH BLIJbiBaiOT nporpaMMY CON'ffi HJIH VOLTS.llporpaMMa 
DPLOT' scnoJILJyeTc.ll ~JIJI BbiBO~a Ha TeneTaiin B BH~e 
rHCTOrpaMM KpHBbiX Ja~ep)KaHHLIX COBna~eHHH, JaUOMHeH
HLIX Ha ~HCKe. llporpaMMa KA\t1D cJiy)KHT ~JIJI oTna~KH 
annapaTypw B cTaH~apTe KAMAK npH noMOID.H ~scnneJI 

BT-340. 
,D.n.11 npHMepa Ha puc. 6 npsse~esa 6noK-cxeMa BJaHMo

~eiicTBHJI nporpaMMbl MONJT c pa6o'IHMH nporpaMMaMH 

CONTRa VOLTS qepe3 scnoMoraTe.tiLHble nporpaMMbl US'Il H 
US'I2 . llporpaMMa MONIT MO)KeT pa6oTaTL TaK)Ke c npo
rpaMMaMH DELAl , DISPL H KAVID. 

3AKJIJOqEHHE 

OnacaHHaJI CHCTeMa HCUOJIL30BaJiaCL B Te'ieHHe pJI,&a 
ceaHCOB, npoB.O~HMWX Ha CHHXPOU.HKJIOTpOHe JIJITI, H UOKa
JaJia XOpomyiO CTa6HJILHOCTL B pa6oTe H y~06CTBO B 3KC
nnyaTaU.HH. 

AsTopw nonLJYIOTCJI cnyqaeM no6naro~apHTL IO.A.mep-
6aKoBa Ja nocTaHOBKY Ja~a'IH H noneJHwe o6cy*~eHHJI, 
B.r .lBHosa, B.cl>powwa a TI.Hoii6epTa - Ja noneJHWe 
COBeTW no B3rOTOBJieHBIO annapaTypLI B nporpa:MMHOrO 
o6ecne'ieHB.Il, a TaK)I(e coTpy.I(HBKOB ceKTopos .N!!l OHHP 
H H!3 Oci>AJI lla6opaTopsa Jl~epHwx npo6new Ja 6oJILWYIO 
UOMOIIJ.L npH HaJia~Ke CBCTe:MW. 
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