
9 - 10064 

H.H.BJIMHHMKOB, r .c .Ka3aHCKMi1, T .M .CaaeHKOBa, 

B.A.UlTbipJisea, A.A.XomeHKO 

HH«>PMAIJJ10HHAH J1 YllPABJIHIOIUAH CHCTEMA 

HA BA3E 38M TPA-1001 ,D;JIH CJ1HXPO«PA3arPOHA 



49/2-1977 np. 

I ElllfHHMKOB' H. H. 
11 ,I{ P • Mwpo pua1.uw H

H yn paBJI HJOll{aJJ ••• 

IOU64. I976• 

-1'--1-

9 - 10064 

H.H.BJIHHHHKOB, r .C.Ka3aHCKHM, T.M.CaaeHKOBa, 

B.A.lUTbipJI.HeB, A.A.XomeuKo 

J1H«>PMAIU10HHAH J1 YllPABJIHIOIJ.tAH CJ1CTEMA 

HA BA3E 3BM TPA-1001 ,D,JIH CJ1HXPO<PA30TPOHA 

HanpaBneao Ha I Bcecoro3Hoe COBemaane no 
8BTOM8TH38UHH HayqHhlX HCCneDOB8HH~ 
B .smepHO~ cpH3HK9 (KHeB, 1976) 

ltlle)o\:iilieHHW$1 RHmrryl 

Ue,HWX IC,:.aellOB&ad 
6H6Jl~OTEKA 



BnHHHHKOB H.H. H AP· 
9 - 10064 

11a4JopMaUHOHHaH H ynpasnHJODlaH CHCTeMa aa 6aae 38M TPA-1001 
AnSI CHHXpo4Ja30TpOH8 

8 pa6oTe H3naraeTCH PHA 38A8'1 1 CBH38HHbiX C ynpasneHHeM CHHXp0-

4Ja30TpOH8 011HI1 H pemaeMblX npH nOMODlH HH<lJOpM8UHOHHDA H ynpaBnHJOUlell 

CHCTeMbl H8 6aae 38M TPA-1001. npHBOAHTCH peaynbT8Tbl peanH31iUHH 

nporpaMM KOHTpOnH napaMeTpOB, H3MepeHHH AHH8MH'IeCKHX <lJyHKUHA, 

Opi'8HH38UHH pelKHMOB 8BTOKOppeKUHH napaMeTpOB H BblA8'1H HH<lJOpM8UHH 

noTpe6HTenHM. 

Pa6oTa BbinOnHeHa B na6opaTOpHH Bb!COKHX 9HepruA 011H11. 

flpenpKHT 06beAKHeHHOrO KHCTKTyTa HAepH~X KCC~eAOBaHK~ 

,ll,y6Ha 1976 

0 1976 061oe()uHeHHt.U'J UHc•u•y• Jl(}epH,.,X UCCAe()oeaHUU ,J!y6Ha 

~nH npaBHnbHOH HaCTpOHKH pe*HMOB CHHXpo~a30TpOHa 

onepaTopy npHXOAHTCH HMeTb Aeno C 60nbWHM 06beMOM 

HH~OpMaUHH B TeqeHHe BCero UHKna YCKOpeHHH, 0 qeM 

CBHAeTenbCTByeT, HanpHMep, puc. J, Ha KOTOpOM npeACTaB

neHbl apeMeHHLie 3aBHCHMOCTH psAa napaMeTpoa CHHxpo~a-
30TpOHa B pe*HMaX HH*eKUHH, CHHXpOTpOHHOrO YCKOpeHHH 

H BblBOAa qacTHU. 3Ta HHI}JOpMaUHH Ha pa3HblX 3Tanax 

npeo6pa3oBaHHH KOHTponHpyeTCH c noMOIULIO 3BM TPA-1001 
/"HHI}JOpMaUHOHHaH CHCTeMa"/ H MO*eT 6blTb HCllOnb30BaHa 

AnH C03AaHHH nporpaMM ynpaBneHHH nyqKOM, qaCTOTOH H 

aMnnHTYAOH ycKopsroiUero Hanps*eHHH. TPYAHOCTH C03Aa

HHH "ynpaBnHIOIUeH CHCTeMbl" 3aKnroqeHbl B HeKOTOpblX 

OC06eHHOCTHX HHI}JOpMaUHOHHblX CHrHanOB, rnaBHblMH H3 

KOTOpblX HBnHIOTCH: 

1/ CHrHanbl HMeiOT pa3nHqHble aMnnHTYAbl H AnHTenb

HOCTH; 

2/ HMnynLCHble CHrHanbl HMeiOT nepeMeHHYIO CKBa*

HOCTb, 

3/ AHHaMHqecKHH AHana30H qaCTOTbl CHHYCOHAanbHblX 

CHrHanoB ne*HT B wHpOKOH nonoce /150 KTf4-'- 1,5 MT14/, 
4/ BpeMH CYIUeCTBOBaHHH CHrHanOB COCTaBnHeT OT 

0,7 MKC AO 4 C, 

5/ aMnnHTYAa OAHOrO H TOrO *e CHrHana H3MeHHeTCH 

B TeqeHHe UHKna H3MepeHHH B 1000 H 6onee pa3. 

Ha 6a3e 3BM TPA-1001 C03AaH JKcnepHMeHTanLHblH 

MOAYnb HHI}JOpMaUHOHHOH H ynpaBnHIOIUeH CHCTeMbl, 6noK

CXeMa KOToporo npeAcTaaneHa Ha puc. 2. 3BM pacnonaraeT 

onepaTHBHOH naMHTLIO Ha 12 K, pacwHpeHHOH apHI}JMeTHKOH 

H BHewHHM HaKOllHTeneM /MarHHTol}loH/ ZMB -51. CpeA

CTBa npeACTaBneHHH HHI}JOpMaUHH - TeneTaHn H AHCnneH 

/"BHAeOToH"/. Ha MOAyne peanH30BaHa ABYXKpeHTOBas 

CHCTeMa B cTaHAapTe KAMAK, BKnroqaroiUaH npeo6pa3oaa

TenH aMnnHTYAbl, BpeMeHH, qHcen; BXOAHble H BblXOAHble 

ycTpOHCTBa H :meKTpOHHKY COllPH*eHHH C 3BM /1-3 / . 
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Ha 6a3e 3KcnepHMeHranLHoro MO.IJ.yng 6blna peweHa 

3a,!J,a'la no KOppeKI.J;HH CHCTeM Me,!J,neHHOrO BbiBO,!J,a H H3Me

peHHIO npollJHnJI BbiBO,!J,HMOrO ny'IKa 1 /2/. 

PeanH30BaHa raK~e Ja.IJ.a'la no c6opy HH4JopMai.J;HH o6 

onopHhiX ycrasKax H HX KOHTponJO B nonoce .IJ.OnycKa. IIpo

rpaMMa opraHH30BaHa TaKHM 06pa30M, 'ITO HHilJOpMai.J;HJI 

oneparopy Bbi.IJ.aercg ronhKO B cnyqae BhiXO.IJ.a KaKoro

nH6o napaMerpa 3a nonocy .IJ.OnycKa. Ha puc. 3 npe.IJ.CTasneH 

onepaTHBHbiH ,!J,OKyMeHT, Ha KOTOpOM yKa3biBaeTCJI HOMep 

l.J;HKna H 3Be3,!J,O'IKOH OTMe'laeTCJI napaMeTp, BenH'IHHa KO· 

roporo BhiWna Ja nonocy .IJ.OnycKa. 

•o.~. 6 
•CAI..I..•Cil~TROI.. 
*Dl< 7400• 9709 > 
•D2<7400•9709> 
•D3<7400.9709> 
•D4<7400.9709> 
•D5<7400.9709> 
•06(7400.~709> 

•GO 
1 71H7 967'!1 9f.98 'i697 9701 ~fo97 

2 77f>8 ~f-72 9fo9H 8008 9f.93 91'98 
3 9704 ,790:l 969f. • 73f>f. 96~~ 9698 
4 7643 9671 9697 78f.O 969f. ~f.99 

5 768() 9672 9701 7804 9~98 9694 
6 7713 7958 9700 7690 7829 9701 
7 8070 9674 9700 7578 91'9(-. ~698 

8 7871 9fo75 9699 7H09 9698 9#'95 
9 9700 9672 9f.99 7433 9fo93 9699 

10 7680 9676 9699 7573 9698 9703 
18 9698 • 7337 9700 9699 9700 9696 
19 • 7161 9671 9698 7725 9694 9699 
22 9696 • 7376 9697 9694 9698 9797 
32 • 7391 9700 9695 9695 9696 9696 
42 • 7379 9701 9693 9692 9696 9698 
62 9675 9693 • 7348 96'ilfi 9M9 9f.97 
87 79411 9675 9695 • 7381 9699 9fo9t' 

107 9fi711 9fi95 • 7329 9696 969 7 9697 

1 9700 969f. 7705 7997 9694 7703 
2 7961 9673 9697 7'\91 9693 9693 
3 790t- 9fo70 9696 8059 9696 Yf-'11 

Puc. 3. OnepamueHr.ul OoKyMeHIII npozpaMMbl KOHIIIPOIIJI. 

* B HaCTOJill.J;ee speMa :Ha 3a.IJ.a'la swse.IJ.eHa Ha 3BM 
EC-1010. 
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PeanH30BaHa HHilJOpMai.J;HOHHaJI CHCTeMa Bbi,!J,a'IH ,!J,aHHbiX 

4JH3HKy- 3KCnepHMeHTaTopy 0 MaKCHManbHOH HHTeHCHBHOCTH 

B YCKOpHTene, 06 ypOBHe HHTeHCHBHOCTH, BbiBO,!J,HMOH Ha 

4JH3H'IeCKHH 3KCnepHMeHT Ha "crone" MarHHTHOrO nonJI 

ycKopHrenJI. Ha puc. 4 npe.IJ.crasneHa 6noK- cxeMa TaKoii 

HHilJOpMai.J;HOHHOH CHCTeMbl. )l;aT'IHKaMH CHCTeMhl JIBnJIIOTCJI 

HH.IJ.YKI.J;HOHHble 3neKTpO.IJ.bl, perHCTPHPYIOII.J;He BenH'IHHY I.J;Hp

KynHpyiOII.J;ero ny'IKa qacTHI.J;, H ,!J,aT'IHK MarHHTHOrO nonJI 

I B - raiiMepl, KOTOphlii O.IJ.HOBpeMeHHO cny~r CHHXPOHH3a

TOpOM H3MepeHHJI HHTeHCHBHOCTH. CHrHan HHTeHCHBHOCTH 

crpo6HpyercR B 3a.IJ.aHHhiX TO'IKax MarHHTHoro nonJI lnpo

rpaMMa crpo6HposaHHR Ja,!J,aercg qepe 3 3 B Ml. ,ll;aHHbie 

H3MepeHHH o6pa6aTb1BaiOTCJI B 3BM H Bbi,!J,alOTCJI Ha CHCTeMy 

UH4JpospeMeHHbiX npeo6pa30BaTeneii, O,!J,HH H3 KOTOpbiX BbJ· 

pa6aThiBaer speMeHHOH HHTepsan L\t(N), a sropoii cny~HT 
reHepa TOpOM CTaH,!J,apTHbiX HMnynhCOB, 'IHCnO KOTOpbiX 3a 

3a,!J,aHHbiH HHTepsan nponopi.J;HOHanbHO senH'IHHe H3MepJieMOH 

HHTeHCHBHOCTH. )l;anee HHilJOpMai.J;HJI qepe3 aHanorOBbiH 

KOMMyTaTOp nOCTynaeT Ha MHOrOKaHanbHOe BbiXO,!J,HOe 

YCTpOHCTBO H TpaHCnHpyeTCJI noTpe6HTeniO. 

HHTepeceH ynpasnJIIOII.J;HH 3neMeHT B CHCTeMe H3MepeHHJI 

HHTeHCHBHOCTH. TaK KaK HHTeHCHBHOCTb ny'IKa qacrHu; 

MO~eT B pe~HMe "pa3,!J,a'IH" H3MeHJITbCJI OT 1012 .IJ.O 

10 8 '1/U, TO B03HHKna He06XO,!J,HMOCTb B aBTOMaTH'IeCKOM 

H3MeHeHHH Macwra6a orcqera, 'ITO o6ecne'IHBaercJI npH

MeHeHHeM 3JieMeHTOB JIOrHKH H aBTOMaTH'IeCKOrO arre

HIOaTopa. IlpH nepeKniO'IeHHH aTTeHIOaTopa Ha 3BM Bbi· 

,!J,aeTCJI KO,!J,OBbiH CHrHaJI, no KOTOPOMY npOHCXO,!J,HT H3MeHe • 

HHe Macwra6a. 

H3MepeHHe CHrHaJia HHTeHCHBHOCTH MO~eT, B npHHD;Hne, 

OCyii.J;eCTBnJITbCJI B pe~HMe CTp06HposaHHJI qepe3 ~H = 10 3, 
'ITO 3KBHBaneHTHO speMeHHOMY HHTepsany - 2,5 MC. IIpaK

TH'IeCKHii HHTepec npe.IJ.cTaBJIJIIOT Ha'laJibHWii yqacroK I .IJ.nR 

HCCJie,!J,OBaTeJibCKHX pa60T no nOBbiWeHHIO 3!WleKTHBHOCTH 

3aXBaTa B CHHXpOTpOHHbiH pe~HMI ,!J,O 100 MC OT Ha'laJia 

YCKOpeHHJI H yqacTOK Henocpe,!J,CTBeHHOH ,!J,03HPOBKH HHTeH· 

CHBHOCTH B pe~HMe 4JH3H'IeCKOrO 3KCnepHMeHTa. 

Ha puc. 5 noKa3aHa 4Jororpa4JHR .IJ.HCnneR c onepaTHBHoii 

HH4JopMau;HeH 0 noTepRX 'laCTHU Ha Ha'laJihHOM 3Tane yCKO· 

peHHJI I.IJ.O 100 MCI. )l;JIR 6onee 'leTKOH no,!J,CTpOHKH OnTH· 
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ManbHoro pe)KHMa ycKopeHHJI Ha 3KpaH BblBe,IJ;eHa wKana 

MarHHTHoro nonJI. HHiiJopMaUHJI o6 HHTeHCHBHOCTH B pe)KHMe 

,ll;03HpOBKH perHCTpHpyeTCJI npH nOMOll.\H nepecqeTHblX 

YCTPOHCTB. 
0.IJ.HOH H3 sa)l(HblX 3a,IJ,aq KOHTponJI H ynpasneHHJI JIBITJI-

eTCJI npeUH3HOHHOe H3MepeHHe qaCTOTbl YCKOpJIIOll.\ero Ha

npJI)KeHHJI npH 3a,IJ,aHHOM 3HaqeHHH MarHHTHOrO nonJI • .113-

MepeHHe qaCTOTbl, H3MeHJIIOll.\eHCJI CO CKOpOCTbiO ,IJ,O 

5 MT14/c, npe,IJ;cTaBnJieT onpe,IJ;eneHHble TPY.IJ.HOCTH. HaMH 

ocymecTsneHo H3MepeHHe qacTOTbl ycKopJiromero HanpJI)Ke

HHJI c noMOll.\biO 3BM. Hcnonb3yeTCJI npHHUHn ToqHoro 

H3MepeHHJI O,IJ,HOrO HITH HeCKOITbKHX nepHO,ll;OB 6eryll.\eH 

qaCTOTbl B 3a,IJ,aHHOH OKpeCTHOCTH TOqKH MarHHTHOrO nomL 

Ha puc. 6 npe,D,cTasneHa 6noK·cxeMa ynpasneHHJI qac

TOTOH yCKOpJIIOll.\ero HanpJI)KeHHJI B pe)KHMe aBTOKOppeKUHH. 

J13MepeHHe qaCTOTbl ocymeCTBITJieTCJI cqeTqHKOM KBapuo

BaHHOH TaKTOBoil qacTOTbl. OTcqeT qacTOTbl ocymecTBnJieT

CJI B HHTepsane speMeHH, onpe,IJ;enJieMOM uenbiM qucnoM 

nepHO.IJ.OB pa6oqeif qacTOTbl, npuqeM 3TO qucno nepHO.IJ.OB 

3a,IJ;aeTCJI nporpaMMHblM o6pa30M qepe3 3BM B 3aBHCH· 

MOCTH OT TOqKH UHKITa YCKOpeHHJI. )l;anee ocymecTBITJieTCJI 

apuliJMeTuqecKaJI onepauuJI: 
n 3a.L\ 

f 6 -= • f JA3M 
pa nJA3M 

r,IJ,e n
3

aA - 3a,IJ,aHHOe qucno nepHO,IJ;OB pa6oqeif qacTOTbi 

B TeqeHHe UHKna ycKopeHHJI; n JA3 M - H3MepeHHOe qucno 

nepHo,IJ,os; f w3M - TaKTOBaJI qacToTa /50 MT14/. 
HacToJimaJI MeTO,IJ;HKa no3sonJieT ,IJ;enaTb oTcqeT qacTo

Tbl C TOqHOCTbiO He HH)Ke 4 •10"4 • "lJaCTOTa B 3TOH CHCTeMe 

MO)KeT 6b1Tb H3MepeHa c waroM no nonro ~H = 10 3, T.e. 

npaKTHqeCKH B 1000 TOqKaX ycKOpHTeiTbHOrO UHKna. 

.113MepeHHaJI qacToTa no curHanaM c B-TaiiMepa B 3a

,IJ;aHHOM UHKITe yCKOpeHHJI nOCTynaeT B naMJITb MaWHHbl H no 

curHanaM Toro )Ke B -TaiiMepa cpaBHHBaeTCJI co 3HaqeHHeM 

qacTOTbl B TeKymeM UHKITe ycKopeHHJI. 0WH6Ka (~f) npe

o6pa3yeTCJI npH nOMOll.\H I.J.All B aHanorOBblH CHrHan H qepe3 

cornacyromee ycTpOHCTBO Bbl,IJ;aeTCJI B TpaKT aBTOKOppeKUHH 

3a,IJ,aromero reHepaTopa. ,ll;oKyMeHT H3MepeHHJI qacTOTbl B 

3a,IJ,aHHblX TOqKaX MarHHTHOrO nOITJI Bbl,IJ;aeTCJI onepaTopy Ha 

,IJ,Hcnneil unu Ha TeneTailn. 
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AuanorH'IHbiM o6pa30M 01.llH6Ka (~f) MO)KeT 6b1Tb Bbl

.naua B BH,ne rHCTOrpaMMbl B 4!YHKUHH MarHHTHOrO nonJI. 

)l.OCTOBepHbiH KOHTpOllb 'laCTOTbl ycKOPJIIOIUero HanpJI)KeHHJI 

'lpe3Bbl'laHHO Ba)KeH B pe)KHMe HH4!opMaUHOHHOH ue,nocTa

TO'IHOCTH /Manble ypOBHH HHTeHCHBHOCTH/. 

HaMH pa3pa6oTaHa nporpaMMa cTaTHCTH'IecKoro auanu-

3a ,naHHbiX 0 pa6oTe CHHXpo4!a30TpOHa H ero 41YHKUHOHan&

HbiX y3noa /MHHHMan&HbiH aapuaHT/. AuanH3 ,naHHbiX c 

13 ,naT'IHKOB ,naeT B03MO)KH0CTb onpe,nenHTb pJI,n K034141H· 

UHeHTOB, n03BOllJIID~HX cy,nHTb 06 3414leKTHBHOCTH pa60Tbl 

yCKOpHTenJI B pe)KHMe 4!H3H'IeCKOrO 3KCnepHMeHTa. 

B .nan&HeiimeM npe.nnonaraeTcJI pewHT& ps.n 3a,naq 

no ynpaaneuuro qacTOTOH ycKopsro~e:to uanpJI)KeHHJI H aa

ToMaTH'IecKoii uacTpoB:Ke pe)KHMa ycKopeHHJI a ua11ane 

CHHXpOTpOHHOrO pe)KHMa C nOMO~biD 3BM, a TaK)Ke no 

CTaTHCTH'IeCKOMY aHallH3Y ,naHHbiX, 'ITO no3BOllHT Bbl,naaaTb 

OnTHMan&Hble peKOMeH,naUHH ,nnJI HaCTpOHKH pe)KHMOB CHHX-

po4!a30TpOHa. 
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