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OB'bEllmiEHHhl~ mtCTKTYT iUEPHHX ~CCJIEJJ,OBAH'H~ 

Jia6oparopM.lt mcoKH )C 3HeprYI~ 

r.C.KA3AHCKH~ 

ITEPCITEKT~EH TIPMMEHEH1m BHqMCJI~TEJI1HHX 

MAIDIDI B YCKOP~TEJI:bH011 TEXHirt\E 

( no uarepHaJiaM c eMtr:~apa HMH .H,n;epHo~ 

~H3HKH, 3JieKTpOHHK~ H aBTOMaTHKH 

npH TOMCKOM TIOJIHTeXHH~eCKOM HHCTHTyTe) 

r • .llY6Ha, I9'70 r. 



AHHOTAUH~ 

B pa6o~e H3~oxeHu xapaKTEPHCTHKH HanpaB~eHH~ pasBHTHH 

pa~H03~eKTpOHHKH ycKopMTe~e~~ B CBH3H c npHMeHeHHeM 3BM B 

CHCTeMaX C60pa HH¢0pManHH~ 0 COCTOHHHH ~yHKnHoHaHDHUX Y3~0B 

yCKOpHTe~DHOro KOMnHeKca H B CHCTeMaX ynpaBHeHHH ¢H3HqeCKHMH 

nponeCCaMH npH ycKopeHHH H B@BO~e sapRXeHHUX qaCTHn. 



BBE.nEHRE 

TeMaTmKa CeMmHapa: n llpiDAeHeume Bbttll1CJII1TeJI:&HbiX MammH B 

ycKopMTeJI:&HOt! reXHMKe", npone,n:eF.Horo H!tm R,n:epHott cpl1311KM , 

3JieKTpOHI1KM 11 aBTOMaTI1K11 np11 TONCKOM ilOJII1T9XHHt19CKOM 11HCTHTyTe 
.na. 

B KOHU9 Mafl M9CHUa 1970 r., npHEJieK BHKMaHHe MHOrHX CTiel(HaJIHC-

TOB-yCKOpl1T9JI:&II{HKOB 113 pasHbtX Jia6oparopH~ ConercKoro CoJ>sa. 

B pa6ore ceMHHapa npHHRJIH.yqacTY.e.npe,n:cranmreJIH PHAH CCCP; 

OMUK; MHP3A (MocKna); ~MAR CCCP; H~~A3IT (neHHHrpa,n:); CH6Hp

cKoe or,n:eJieHHe AH ( HonocH6HpcK:; Y<PTR (Xap:&Kon); npe.n;cTaBHTeJIVI 

HMM YCCP, JlarnVIMcKo~ CCP 11 ,n;p. CocroaJicfl noJie3Hbtt! o6MeH MHeHHfl

MVI no nonpocaM nepcneKTHBH pasBHTHfl HOnore uanpanJieHHn n pa3-

BHTHH P8Jl:H03JI9KTpOHI1KH ycKOpl1TeJ:en. bhiJIO 35.CJiymaHO OKOJIO 30 ,1l;OK

Jia,n;OB M C006nteH11~, TIOCBflll(9HHilX r:pHMeHemn> BIItiMCJIHTeJI:&HOt! TeX

HHKI1 ,IJ;Jlfl ynpaBJI9Hl1fl ycitOpMTeJI:&Hb:Ml-1 KOMI1JI9KCaMM 1-1 OTITHMH3aUMl1 

peEI1MOB ycKopeHma 11 nuno,n:a t~aCTl[U n nponecce npone,n:eHHfl <PHsH

trecKoro 3KcnepHM9HTa. BonpOCbi KHCaJII1C:& npoeKTMpOBaHlifl CTpyKTyp 

<PYHKUHOHaJI:&HbiX CXeM ynpanJieHHfl II OTITHMI13aUmt, MaTeMaTMtrecKoro 

Mo,n:eJIHponaHHfl !flM3Ht~ecK:vrx nponecc:on, wccJie,n:onaHHfl anroperymq>yD

ll(HX CHCTeM C 3KCTpeMaJI:&Hl:lM TIOHCI:OM npH MHoronapaMeTpHti9CKOM 

•• 
3a,n:aHI1H rpyHKUHH C OCTOSIHHfl. Pfl,n: c:oo6ll(9HHt! 6l:lJI- llOC Bflll(9H KOH-

ItpeTHii!M paspa60TKaM B 06JiaCTM C03,n:aHI1fl OT9ll9CTB9HHbiX ynpaBJISU>

ntHX Mamrm, npene3HOHHhiX npeo6paayJJll(HX ycrpottcrn H npH6opaM 

aHaJIH3a HHcpOp:MaUHH ,KOHTPOJifl M lCOppeKUMH pesyJI})TaTOB ynpaBJie

HH.H. 0KOJIO 2/.3 ,n:OKJia,IJ;OB 11 C0061~9HI-1:t! 6btJIO npe,n:cTaBJieHO ycTpOli

TeJI.HMH ceMHHapa ( HME: R,n:epHoM cpas"HKH, 3JieKTpOHMKH 1-1 anToMaTI-1:

KH - r. ToMeK). 
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I • 0CHOBHJ:le TeH,JJ;eHD;liU'I B pa3BH~~P!Tt'I Ha_!!Pa BJieHHR HCTIOJI:&30BaHMSI 

BJ:ltJTt'ICJIHTeJI:&HO~ TeXHTt'IKTt'I ~JISI ynpaBJieHTt'ISI yCKOpP!TeJI:&HUMTt'I 

KOMDJieKCaMH(bl,(lfJ,C~l 

3a TIOCJie,UHMe 5-6 JieT BbltJHCJIHTt~JI:&HO.JI TeXHMKa 3aHSIJia npOl!HOe 

MeCTO B CHCTeMaX o6pa60TRTt'I pe3yJI:&TaTOB <PHSvttteCKOrO 3I~cnepHMeH

Ta. Henpepl:lBHOCT:& PIH~OpMaD;HH 0 pe3yJI:&TaTaX ~H3HtJeCKMX HCCJie~oBa

HH~ B npon;ecce npote~eHTt'Ifl ~H3HtJec~oro sKcnepmMeHra, cymecTBeHHbiM 

o6pa30M TIOBbiCMJia 3~eKTHBHYD pe3yH:&TaTMBHOCTL npm pemeHPIM 3a,naq 

B o6nacTM ¢H3MKM BHcoKMX 3Heprmn. CosepmeHCTBOBaHTt'Ie MeTo~mKM 

<PM3Ml!eqKoro aKcnepmueHTa M cnoco6oB o6pa6oTKM Mn~opMan;mm, npe~~

SIBHJIO TIOBJ:lmeHHJ:le Tpe6osaHHR K BbiXO~HJ:lM napaMeTpaM ycKopmTeJie~. 

Bo3MOZHOCT:& yBeJIMl!eHMSI 06~eMa o6pa6aTJ:lBaeMOtt ~H3HtJeCKO~ HH~OpMa

D;HH CTaBHT nepe~ rexnmKo~ ycKopmTene~ pSI,n Ba~HHX sa,naq, pemeHHe 

KOTOpblX CBR3aHO C C03~aHHeM HOBOIO Kal!eCTBa CHCTeM ynpaBJieRTt'IR 

yCKOpHTeJI:&HJ:lM KOMDJieKCOM: 

I. YBenlt'Il!eHHe Tt'IHTeHCTt'IBHOCTTt'I ycKop.Hewx crycTKOB ttacTmr~. 

2. CTa6MJI:&HOCT:& BblBO,nHMNX ypcsHe~ HHTeHcMBHocrH. 

3. ManH~ pa36poc no MMITyn:&cy nyqKoB qacTHU, BhlBo,nmuux Ha 

cplt'I3Hl!eCKM~ 3KCnepHMeHT ( ~p ~ 0, 01%) • 

4. PaBHOMepHOCT:& Tt'I 3a,naHHaR <:TpyKTypa BHBO~HMhiX nyqKoB. 

5. MaJIJ:ln yposeH:& noTep:& qacTnn; npm ycKopeHMTt'I M BHBo,n:e. 

6. B03MOJB:HOCT:& KoppeKn;:wm npo;~pauw peltMMa ~msmqecr~oro 

aKcnepMMeHTa. 

1. Y.n;o6CTBO Ha6JIJ>~eHHR Tt'I KOH'~pOJIJt pezm:ua III aBTOMaTP!t!eCKM~ 

yqeT HeyqreHHHX napaMerpo s Tt'I ,n;mcnepcMPI Hatla11:&HJ:lX 

ycJIOBHM. 
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MOIHO ITpHBeCTH eme nenH~ pH~ npo6neM, KOTOpHe He06XO~HMO pemaTD 

B nponecce YCOBepmeHCTBOBaHHH YCKOpHTenDHHX KOMnneKCOB, KaK 

Ha~eXHHX H nerKo yrrpaBn.f!eMHX ~H3HQeCKHX np:H6opoB, HO H nepe

QHCReHHHX sa~aq BITORHe ~OCTaTOQHO ~nH TOre, QT06H .f!CHO ce6e 

npe~cTaBHTD He06XO~HMOCTD npHMeH€HHH BHQHCnHTeRDHOn TeXHHKH npH 

ynpaBneHHH YCKOpHTeRHMH. 

YCKOpHTeRH 60XDmHHCTBa na6opaTopy~ MHpa yxe HCITORD3YDT 3~eK

THBHO ManHe ynpaBRHIDmHe MamHHH B CHCTeMe c6ope HH~OpMaUHH 

( PJIP-8, P.TI:P-9 ••• P,ITP-I2 ) H MaD!HHhl cpe.n;Hero xnacca nma 

~BM-1800, KaK rnaBHH~ rrponeccop npH o6pa60TKe ~YHKUHOHaRD-

IThiX MaCCHBOB HHcpOpMaUHH ~JIH CHCTOM KoppeKUHH H ynpaBneHHH . 

0CHauteriHe yCKOpHTeXDHilX KOMITJieKCOB BHQHCJlHTeRDHblMM MamHHa.MH He 

BH3btBaeT liM y KOrO COMHeHHt:i, O~Hal{O, TeH~eHUHH B HX MCITOHD30-

BaHHH HeCKORDKO pa3RHQHH. KopOTKO OCTaHOBHMC.f! Ha HX 06ntHOCTH 

H pa3RHQHSIX. 

0CHOBHHe, o6munpHHHTHe HanpaBReH:m HCIT0flD30BaHl1.f! lJl B ycKOpH
C•J,C.l.J (''J,C'l 

TeJIDHO~ TeXHHKe CJie~yDU{He: 1 

I. PacqeT H MaTeMaTHqecxoe M)~eJIHpoBaHHe ~HHaMHKH nyqxa 
no 

qaCTHU B npouecce ycKopeHHH H BHBO~a Ha ~H3HQeCKHn 3KCITepHMeHT. 

2. KOHTpOXD napaMeTpHqecKoro ITORH ycKOpHTenH HRH OT~eRDHhiX 

ere ~YHKUHOHaJIDHHX Y3HOB npH ITOMOutH rno6anDHOrO c6opa HHcpOpMa

UHH 0 COCTOSIHHH OITTHManDHHX yCTaBOK B peXHMe ~HJlDTpaUHH ~aHHHX. 

3. ~aCTHHe 3~aqH no pacneqaTHBaHHID H aHaRH3Y MaCCHBOB 

HH~OpMaUHH ITO OT~eRDHhiM Y3JlaM ycKOpHTeXDHOrO KOMITXeKca. 

4. MaTeMaTHQeCKHe MO~eJIH MHOrorrapaMeTpHqecKHX CHCTeM C 
(H) 

3KCTpeMaJlDHHM ITOHCKOM. 
n [•2J 

5. Paspa6oTKa H Hccne~oBaHHE~ aropmTMOB ynpaBJieHHSI. 
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B npHnnmiHaJI:&no~ nocranoBKe Bonpoca HMeeTc.R ,D;Be ren,D;ennHH: 

I. PaCCMa.TpHBat:b ycKOpHTeJI:&HI:Ui KOMIIJieKC, Ka.K 06'J)eKT OUTHMH

sanl{H no BblXO.D;HhlM napauetpaM, onpn,D;eJI.Re:MblM ycJioBH.HMH cpHsHqec

Koro 3KcnepHMenra. B 3TOM cJiy~ae, ycKopmteJI:&HHJ.t KoMnJieKc HMeeT 

na BXo.n;e ,D;HHa.M:m:qecKym Matpmny napaMerpoB HHlteKtHpyDlltero ycrpott

ctna H na BHXo,D;e napaMetpHqecKym MaTpHny BXo,D;a perHcrparopa 

cpHsHqecKoro 3qxpexra ( B H,neaJI:&HOM c.Jiyqae), r.e. sa.nanulle: 

N ( qJilcJio qacTHU); A P ( pasc5po·~ no m.myJI:&cy); At. - BpeMSI p 
3KCTI03HnHH; ~ ( pacnpe,n;eJieHHe 'lJIOTHOCTH ) B TIOJIOCe ,D;OTiyCKa 

na HX otKJIOHeHHe. TipoMexyroqnse cra,D;HH npeo6pasoBaHH.fi nyqKa ycKo

p.ReMHX qacTKU COCTaBJI.fiDT opraHHqecKyD CTpyKTypy cpyHKUHH COCTO.fi-
[9) ( ii] 

HH.fi Bcero yc:rtopHTeJILHOfO KOMDJieKca, B neJIOM. I 

OcnoBHa.fi sa,D;a~a npm raKoM no,D;xo,ne - 3To cos,D;anme MaTeMarmqecKo~ 

MO,D;eJIH BCero yCKOpHTeJI:bHOfO KOMTIJieKCa H OTIHCaHHe ,D;HHaMHKH 

cpyHKUHH COCTO.fiHH.fi B reqenHe BCero BpeMeHH cymeCTBOBaHH.fi Oc5'J)eKTa 

peryJimpoBaHH.fi ( nyqKa sapRXeHHHX qacTHU ). CroponnHKH sroro 

nanpaBJieHH.fi paccMaTpHBaDT sa,D;aqy nocrpoeHHH crpyKtypH ~ynKnHH 

COCTOS!HH.fi ,D;JI.fi H€.1-{oe l.O fHTIOTeT:P:qeCKOfO yCKOpHTeJI:&HOfO KOMTIJieK

Ca JierKo TpaHCcpop:mrpyeMOfO rpaHHtHbiMH YCJIOBH.fiMH B JIOOO~ c5a30Bbl~ 

YCKOpHTeJI:&HHm KOMTIJieKC. 

Ta.Koe rJioc5aJI:&Hoe pemenHe npo6JieND rpe 6yer na nepBot1 cTa,n;Hm 

c501I:bWHX Oc5'J)e,D;:~meHHblX YCHJIHJ.t 'MaTeMatHKOB H <flH3HKOB ( npH MO,D;eJIH

po Ba.HHH), 0,1lHaKO B ,n;aJI:&He ttmeM TIOJle3HOt1 OT.n;8.qeJ.t c5y,rr, et yHHBepcaJI:&

HOCT:b tpaHC~HrypanHH ~YHKUHH COC:W.fiHH.fi H npOCTOTa 'MaTeMaTHqec

KOfO oc5ecneqenH.fi H nocrpoenHSI qaeTHHX aJiropHTMOB ynpaBJieHm.R. 

B pa3BHTHH 3TOt! TeH,D;eHUHPI: TIOJ1e3HO c5b1JIO c5bl CKOHUeHTpHpOBaT:& 

YCHJIH.fi yCKOpHTeJI:b~HKOB;MateMatmtOB H nporpaMMHCTOB Ha c5ase 
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MHCTHTyTa, pacnonaraDmero YHMBepcaHDHO~ MHOrO-THllOBO~ yCKOpH

TeHDHOt1 TeXHMKO~, no,n; UeHTpaJIDHI:Ur, 06'I>e,IJ;HHflD!tHM pyKOBO,lJ;CTBOM 

ceKUHM ycKopHrenDHO~ rexmum AH CCCP. 

2. BTopafl' ren.n;eHD;Hfl sa.KnJlttae1'Cfl B nocrpoeRKH cenapaTHllX 

CHCTeM ynpaBHeHHfl H ODTIDrn3aD;HM HHe CBR3M C KOHel.IHO~ 3~at~en -

OnTJttMH3aUHe~ IJlYHKIUIH COCTOflHMfl no napa.MeTpaM cpH3Ml.leCKOrO 3KCn&

pHMeHTa. 

PemeRHe l.laCTHhtX sa,r-al.l no OT,lJ;eHDHHM <J1YJIK UHOHaJIDHHM Y3HaM yCKOpH

renDHOfO KoMnneKca o6na.n;aer~ KaK npemuymecTBaMH, TaK H He.n;ocrar-

Ka.MH. 

TipeHJlytneCTBO COCTOHT B TOM, ttTOJ He .I(OXH).(aflCD pemeHMfl o6me~ 

38.)T,aqH, MOXHO B KOpOTKHe BpeueHHUe cpoKH nonyttHTD TOT HJIH HHOt:f 

pesyJIDTaT B qacrnoM CJIY'Iae pemeH:itfl sa.n;attH no onrMMHSal'(JUi sne
r" J 

MeHTOB yCKOpHTeJIDHOrO KOMTIHeKca. 

He.n;ocraTKH npm 3TOM cne.n;ynmHe: 

a) cy6'I>eKTHBHafl "HCKnDqHTeJIDITOCTD" B BH60pe MeTO,IJ;a DOCTpoe-

HHfl CXeM ynpaBJieHHR H OnTHMM3al'(HH; 

6) "TiepCOHaJIH3M" B BH6ope anropMTMOB ynpaBHeHHH; 

B) l.laCTHOe nporpaMMHpOBaHHe; 

r) HH.n;HBH.n;yanDHOe ocnamem~e M3Bn. 

TIOCKOHDKY nyTD OT ttaCTHOrO K o6meMy HeHs6eXeH, TO npH o6me~ 

KOOp)J;HHal'(HH CHCTeM ynpaBneHMfl H8 yCKOpHTeHDHOM KOMnJieKce B03HH

K~eT neJIH~ pg.n; npHHI.'(HnHaJIDHhtX TJy,n;Hocren, Kacammmxca conpnxeHHfl 

oT.n;enDHHX ~YHKnmoaanDHHX ysnoB. 

HeCMOTpfl Ha pa3JIHl.IHe TeH,IJ;eHD;Ht:t, B KOHel.IHOM Cl.leTe, npecne,nyeTCfl 

e.IU'IHafl l'(eJID, KOTOpaR B HaCTOSimee BpeMSI C Tana OcpHI.'(HMDHO~ TeMa

THKO~ npaKTWJeCKH BO BCeX ycKOp~(TeHDHHX na6oparopH.flX MHpa. 
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HecKoJI:&Ko CJIOB o nocranoBKe :aa,n;aqJ[. 

3a OCHOBY llOCTeneHHOCTH pemeHHH 3c~aq no aBTOMaTH3aUMH ynpaB

JieHHSI ycKopmTeJISIMM~ npHHSITH CJie,n;yJ~Me 3TanH: 

I. 3ran c6opa MH~OpMaUMM 

2. MccJie.n;oBanme napauerpmqecKoro nonSI ycKopMTeJI:&noro 
C '-l (&.JJ,(s] 

KOMIIJieKca. ' 

3. HcnoJI:&30BaHMe 3BM B peXHMe n90BeT'tiMKa" 
C'J r9J 112.] 

4. Pa:apa6orxa aJiropMTMOB ynpaBJieHMst. ,- '-

5. Pa:apa60TKa nporpaMM ynpaBJWHHJl H CHCTeM KOHTpOJIJl 
.-to] 

n qeJIOBeK-Mammaa•.-

6. Co:a.n;anme cmcre:M aBTOKoppeKI(MM M aBTOMaTHtiecKMX 

onTHMM3aTOPOB • 

. CJie,n;yer cKa:aar», liTO M B 3TMX o6nurx Bonpocax MMeerc.H neKoropoe 

OTJIHtiMe B nyTSIX MX pemeHHSI. 0TMeTlW HaM60Jiee BaXHHe. 

Onpe,n;eJieHHe 06'lleMa H CTpyKTypbi Ma<:CHBOB HH{f>OpMaUHH SIBJISieTCSI 

npmnnmtn:aJI:hHO BalmhlM o6CTOJITeJI:&CTBOM, onpe,n;eJISI~HM Bhl6op crpyx

TYPJ:l ynpaBJISII>II{ero KOllllJieKCa H 3qxpHKTHBHOCT:h ero HCllOJI:b30BaHHSf. 

CymeCTByeT ,I(Ba MHeHHSI no 3TOMY BOHpocy: 

I. :&IBO,I( HH{f>OpMaUHH 0 KOHl(peTHOM COCTOSIHHM noJist OTITHMaJI:b

HHX ycTaBOK ( CTaTHtiecKa.fi cpyHKUMH COCTOSIHHSI) M ee KOHTpOJII> 

no OTKJionenmro B nonoce .n;onycKa. 

B ,n;aHHOM CJiyqae, oneparopy npe.n:JiaraeTCfi orpOMHLit:i MH{f>OpMaUMOH

Hbln MaCCMB, HeCymMtf B ce6e CBe,D;eHII.fi 0 MHOXeCTBe napaMeTpOB 

( B HeKOTOpbiX CJiytia.fiX ,I(O 70000). 

Orpamtt~enHaJI ceJieKTMBHOCTI> BOcnpHHTH.H H anaml!:aa cy6'lleKTHBHoro 

oneparopa~ craBHT no.n; coMHenme ne;recoo6pa:anocr:& BhiBo.n;a TaKoro 

06'lleMa MHcpOpMaUMH. EJJ:HHCTBeHHbiM pa:ayMHHM pemeHMeM B 3TOM CJiy'tlae 
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Mo~eT 6~TL opraHEsan~H pe~HMa "onepaTHBHoro MonqaHRH" B nonoce 

~onycKa, c pacneqaT~BaH~eM uaccRBa MH~OpManHH no "npoBMHMBmeuy

cg" napa.MeTpy c yKasaHrteM HOMMHana ~ snaKa omm6KR m MecTa 

"oTKJIHKa" • 

2. ]RBO~ RH~OpM~~H B KOHeqHhl}: ~YHKnHHX na CTa~HHX npeo6paso

BaHHH OCS'I>eKTa peryJiutpOBaHHH. 3TOT no.n;xo.n; npe.n;noJiaraeT HCnOJI:b30-

BaT:b CSoraTH~ OITIIT cyCS'I>eKTa-onepaTopa, KOTOpH~ B KOHeqHOM HTOre 

OCYIIteCTB JIHeT onTHMaJI:bHYlO HaCTpO~K:T peJ:MMOB no "cnenoMy" noJID 

MHOEeCTBa peryJIMpyeM~X napaMeTpOB, Ha6JIIO~ag npH 3TOM COCTOHHHe 

KOHeqH~X tPYHKnM:t:t ( HanpiDAep: napa.MeTp~ KBa3H6eTaTpOHHOro HM

nyn:oca, xapaKTepmcTMKH mmyn:oca rt·nrcertnmrt, xapa.KTep~cTHK~ nyqKa 

saxBaqeHnoro B ycKopenHe, xapaKTepmcTHKH BHBe.n;ennoro nyqKa 

H T • .n;.). ROHTpOJI:O KOHeqHHX ~YHKnH~ n03BOJIHT BRHBHT:O He06XO,lJ;HMOe 

H ,lJ;OCTaTOqHOe none napaMeTpOB, OTBeTCTBeHHUX 3a COCTOHHHe pery

JIHpyeMoro OCS'I>eKTa M IT03BOJIHT CO~}aTHT:O 06'I>eM H ynpocTHT:O CTp~~-
C"t'l (tO:J 

TYPLI :umcpopManrtoHFThlX MacczBoB. ' 

C Ramen ToqKz speHHH BTopo:t:t nyr:o npe.n;noqTHTeneH. 

B BOnpocaX ITOCTpOeHHH CTpyKTyp C 3al CJie,.n;yeT MMeT:& B BH.n;y 

OITTMMaJI:bHH~ BUCSop HCITORHHTen:&HbiX 3JieMeHTOB. neJIO B TOM, qTO B 

HaCTOHittee BpeMH nenecoo6pa3HO:t:f C:CeMO:t:f conpHJICeHHSI 3BM M CHCTeM 

o6pa60TKM HH<fJOpMaiUtH B ynpaBJifli0Jn13M KOMITJieKce npH3Ha.Ka - pa3B~-

Tafl nepH<PepHSI Ha M3BM C BHX),lJ;OM Ha rJiaBHH~ nponeccop B 

L [\ 1 C.iJ 
nporpa.MMHOM pe:m:HMe C npHOpHTeTOM,:£UIH ()rJ lne · ' 

Pa3BHTHe nepmcpepHH HeHsCSeXHO CBH3aHO COCHHEeHHeM KJiacca MHHM

nponeccopoB, qTO , eCTBCTBeHHO, CHHXaeT 3aTpaTH Ha 06opy~OBa

HHe, HO 3TO npHBO,lJ;MT K cymeCTBeEHOMY y.n;opOEaHMlO MaTeMaTMqeCKoro 

. oCSecneqeHI·'IH. 3To cooCSpaxeHRe ro:J:,opmT o TOM, qTo nenecooCSpasHo 
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Ha tPYHKllHOHaJI:bHhiX ysJiaX nepMq,epHH ycKopHTeJI:bHOrO KOMllJieKca 

mAeT:b MWIIHHhl
1 

npH6JIHJla.IOII{HeCSI K cpe)(HeMy KJiaC cy • TaKoe pemeHMe 

B pSI.rr,e cJiyt~aeB o6JierttHT sa.rr,at~y nw>opa H npHodpereHHSI r.11annoro 

IIpOI~eccopa, TaK Ka.K B ,n;aHHOM CJiyqae, ero pOJI:b MOlteT 6UT:b B03-

1.10lt6Ha Ha o,n;Hy H3 Manfl!IH nepvrt!JepHjtHoro pSI,n;a c on L ,·;ci> Ha 

BI,I'IHCJIMTeJI:bHil:M UeHTp JiadopaTOpMH l£JIH MHCTHTyTa ,11;JI.fl pemeHH.fi 

ocodl:lX sa,n;att. 

HeCKOJI:bKO CJIOB 0 BH6ope 3BM. 

Bol'IMCJIHTeJI:bHbl~ KOMIIJieKC B CHCTeMaX ynpaBJieHH.fi CO,n;epXHT KaK 

I!BM TaK H ABM. BH,n;mAo, m..reHHO, r~dpH.n;Hhltt KOMIIJieKT HaH6oJiee 

y,n;oden B opraHH38.UHH pa60T IIO aBTOMaTMtleCKOtf OIITH!U'I3aUMH ycKO

pMTeJI:bHhiX KOMIIJieKCOB. 

Ecmi cJio:m:nHe pactternue sa.n;at~H ,n;oBOJI:bHO .11erxo pemamca na llR~, 

TO ,11;JISI MO,n;eJIHPOBaHH.fi UeJioro pSI,n;a Jf,MHaMHtJeCKHX q,yHKUHtf ~ro,n;HO 

npHMeHSIT:b ABM. Ha ABM npoii{e pemeHHe ,n;H~epennHaJI:bHHX ypanHen:vrtt 

)I;BMJB:eHHSI tJaCTHU ycKOpSieMoro cryCTKa H EU60p onepaUHOHHhiX 6JIO

KOB-npeo6pa30BaTeJiett He rpedyDT cnenHaJI:bHoro nporpaM~IKpOBaHHSI. 

Pa3YMHOe cotteranHe UBA m AEM cos,n;ano du orrrMMaJI:bHhle ycJIOBH.H 

)f,JI.fl 06CJiyXHBaHHSI CHCTeM aBTOMal'HtJe~KOrO ynpaBJieHH.fi pezxMaMH 

yCKOpHTeJI:bHOro KOMIIJieKCa. 

2. Hexorophle ,n;aHHhle o pa6orax, CB.HsanHhlX c rrpHMeneuHeM 

3D! B ycKopmTeJI:bHOtt TeXHHKe. 

Ka.K yxe OTMet~aJIOC:b Bhlm~HaH60JI:bmHtt nponenT ,11;0KJia,11;0B H C006II{eHHtt 

6HJI npe,n;craBJient ycrpoHreJISIMH ceMJmapa ( HHHA9?3A r. ToMeK). 

Bee HX .D;OKJia,n;hl H C006II{eHH.fi TeMaTHtJBCKH Moryr 61iT:& CHCTeMaTH3H-
(6J 

ponanu B rpH rpynrrH, paccMaTpHBaDII{ne BOrrpocu: 



9 -

I. MaTeMaTHQeCKOe MO~enmpoBaHHe OCHOBHHX peXMMOB 3ReRTpOH

ROrO cmaxpoTpoaa "CMpmyc" ( E ,.,11 .,. = J,5r~~. 

2. AHaRH3 aBrOMaTH~eCKHX CHCTeM yrrpaBReHHH H cpaBHeHHe 

HeKOTOpHX aHropHTMOB ynpaBReHMH CMHXpOTpOHOM Ha MO~enm. 

3. l{oppeRRUHOHH0-3RCTpeMaJI:bHble CMCTeMbl, ~HR OTITHMH3aUHH 

TpaKTOB TpaHCTIOpTMPOBKM nyqKa M napaMeTpOB MHlteKTHJ)yeMoro 

nyqKa qaCTHD;. 

B OCHOBHOM, BCe BM~ MO~eRMpOBaHHH M pacqeTH npDBO~HRMC:b Ha 

Am!. B o6meM BM~e CMHxpOTpOH paccMaTpMBaHC.F! KaK CBH3aHHaR 

CMCTeMa TpeX <f>YHK:Ur.tOHaROB: v./; ; Q H W(p) , r,n:e Wi - MHOro

napaMeTpHQeCKH~ BXO~ yCKOpMTeRR, OTIMCHBaeMR~ ~HHaMHqecKO~ MaT

pMn;en napaMeTpOB MHXeKUMM, ~ - tPYHKJ:UiSI COCTO.F!HM.F! ycKOpHTeJIR 

( TIO napa.MeTpy HHTeHCHBHOCT:b ) '0pJ- ,D;HHar,mqecKaH 

KapTa BHXO~HHX napaMeTpOB, BKJIIDqaa C06CTBeHHHe illyYH CHCTeMH 

OTITMMM3aJ~HH. 

"/.., iT ·-
\A/• - - - - rr 'vl(p) I -· ~ ,.,- ·- .,... 

f J 

I{poMe BHyTpeHHHX CBRsen YQHThtBaJIC.F! C)TMMapHHf.t BeKTOp TIOMeX H 
I ~ 

~MCnepCMH napaMeTpOB ynpa BJI.F!IOJitMX 3 JieMeHTOB C • 

ITO TaRO~ <PYHKD;MOHaJI:bHOn CXeMe MCCRe~OBaJiaC:b ~MHaMMKa napaMeTpM

qecKoro noJIH ycKopMTeJia. Pesyni>TaTOM mccne,n:oBaHMR 6uJio BHRBJieaHe 
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napaMeTpMqeCKHX MaCCHBOB, OTBeTCTBeHH~X sa COCTORHMe perynHpye

MOfO o6~eKTa ( nyqKa qacTHU) Ha pa3HHX CTa~HRX npeo6pa30BaHHfl. 

n.a~LHenmHn 3Tan HCCRe~OBaHHn COCTORR B BHRBReHHH ~yHKUHOHaRLHMX 

CBR3e~ MeX~y napaMeTpaMH H nOHCKa OnTHtaRLHHX anropHTMOB ynpaB-
(CJJ r 11.J 

JieHHR. ,. 

TipH MHOr~napaMeTpHqeCKOM 3a~aHHH ~YHKUHH COCTORHHR perynHpye

MOTO 06~eKTa 6HJIO npHSHaHO nenecoo6pasRHM HCKaT1 pemeRHe OnTH

MaJILHOTO aBTOperyJIHpOBaHHR sa~aTqJIIKOB CHCTeMH qepes nOHCK 
f H) 

o6o6~eHHOTO 3KCTpeMJMa ReKoero ~YHKUHORana-

:TraJ 
r,n;e 5 { (),) Ql_j • I 0 • a~] - npOCTpaHCTBO napaMeTpOB. 

TaKoe pemeHme nenecoo6pasHo eme H noroMy,qTo cy6~eKTHBHH~ one

parop Be,n;eT HaCTponKy peXHMa, no CYTH ~ena, OTHCKHBaR Ka%,n;H~ pas 

qaCTHH~ 3KCTpeMJM ~YHKUHR COCTORHHR no TOMY HJIH HHOMy napaMerpy. 

Ecm~ ~YHKUHOHan Trif) npe~craBneH ~~~~<P<PepeHnHanLHLIM ypaBHeHHeM, 

TO {)1 , f)z, ... {(vr eCTL ero K03qxpHUHeHThi. 

PemeHHe aBTOMaTHqeCKO~ OnTHMHSaUHH HmeTCR KaK 
f):F 

dQ,.: 0 

r.ne , ~ 1 'l Vl 
J I ~~ . - • 

TipH HanoxeRHH orpaHmqeHm~, sroro pemeHHR He,n;ocraroqHo,- Heo6xo,n;HM 

anropHTMHqecKH~ MeTO,n; nOHCKa 3KCTpeMyua. 

Cy~eCTByer HeCKOJILKO MeTO,JJ;OB anropHTMHqecKoro nOHCKa 3KCTpeMYMa• 

I) Mero,n; rpa,n;meHTa. 

AnropHTM napaMerpmqecKoro BeKTopa npocrpaHCTBa napaMerpoB 

B sa.n;aHHO~ nocne,n;onareJILHOCTH sanHcanaercn KaK: 
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r~e ~ t - KoppeKTHpynmaa nonpaB~a B nponecce noHcKa 3Kcrpe

MaHbHOro SHaqeHHR H : 

.... .1~-t} 

r,11;e 

- nonpaBKa no BCeM Koop~HHaTaM 

TIOHCKa 

3aMeTHM, qro B .n;aHHOM cnyqae Ll-t 3aBHCHT or npe~u~ymero mara 

TIOHCKa H OT CaMO~ ~YHKUHH. 

ITporpaMMa maroB nOHCKa ,JJ;OHXHa 6HTb BIITIOHHeHa TaKHM o6pa30M,t~T06H 

no Mepe npH6HHXeHHH H 3KCTpeMYMY mar yMeHbmaHCH H He 6HH 6H 60Hb

me pa~Hyca ~ - OKpeCTHOCTH ,JJ;OnycKl Ha TQqHOCTb. ~eKTHBHOCTb 

3TOrO MeTO,JJ;a onpe.nenHeTCH KOHHqecTBJM H3MepeHH~. JrO CBH3aHO C 

TeM, qTo npH KaX,JJ;OM mare TIOHCKa Heojxo~HMO Ha6HD~aTb n - npOH3-

BO,JJ;HHX ~YHKUHOHaHa 'J:J' • TaKM.M 0 :5pa30M, o6mee BpeMH nOHCKa 
'J Ci,' 

onpe~emo~rca I\aK: M· YJ , r~e M- KJHHt~eCTBO maroB noJIIcKa. 

2) MeTo.rr. HaHcKopeVtmero. cnyc'Ma 

BHemHJIIVt anropHTM TOT xe: 

KOOp,JJ;JIIHaTa -

, e~mt (A) 
.l1;t. =- [ -

tl; f_-f 

, e ~mt :T: L J;_, (E) 
1 

T.e. B o6meM cnyqae noKasaTenen (A) 6y.rr,eT ~, , a noKasaTenen 

(B) ml.. , TOr.na Ha 06cqeT d:f H 7· Tpe6yeTCH 

ml ( n-l}+ml. 

H npH O~MHaKOBOM KOHMqecTBe marOB 1m : f/11'
1 

+Y11z. 

3aMeTHM, QTO KaK nepBH~, TaK H BTOpJn cnoco6 yKa3IIBaDT TOHbKO 

HanpaBHeHHe TIOHCKa. 
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3) MeTO~ rayeea-3e~nena 

[ n~ ~-~ , eenH 7: <::. 1:-1 
-::. 

.ll.'t eeRH 1; ~J:-1 
Bo BTOpOM eny~ae noHeK H~eT no noeTOHHHO~ Koop~HHaTe. 

ITpH 3TOM MeTO~e He BJ:fqHeRHDT npOH3BI))J;HMX cpyHKnHOHaRa, a H3Mepe

HMH npOBO,ItHTea TOR:&KO no O)J;HO~ Koop;~HHaTe 

4 

- TO JI:>KO )J;RH O,ItHO ro 3HatleHHH L 

(ITpHMepHO TaK H noerynaeT onepaTop llpH HaeTpOt!Ke peUMOB). 
' 11 

Bpeua noHeKa M = L /)/ 
l :1 

r.n;e 

4) Mero.n; B03BpaTa ( npH TOM xe anropHTMe ynpaBJieHHH) 

eeJIU 

e c.11"' rr-
<( y t -I 

B 3TOM MeTO)l;e npomeXO,IJ;HT B03Bpar, e<:RH mar Bbt6paH Hey~a~HOo 

EeJIH Bee y.n;atlHO, TO eJie.n;yDmH~ e.n;BHr ~eRaeTeR no ,n;pyro~ KOop.n;HHaTe. 

5) B npMHUHne B03MOJB:eH H eJiy~attHhltt nomeK npH npOH3BOJI:&HOM 

BH60pe mara. ~e:O BOnpoe - BO BpeMeHH OTHeKaHHH 3KeTpeMaJI:&HOrO 

3Ha~eHHH ~yHKUHH. 

El:lRH npoaHaJIH3MpOBaHhl Bee MeTO,Itbt H IIpe.n;JIO!:eHa epaBHHTeR:&Haa 

Ta6JIHna. 
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}i!}f? 
Mero,n: Cpe,JJ;Hee BpeM.H TIOHCKa nn 3Ha'tl€HHe 

BbiXO,lla 
CHCT€Mbi 

I BosBpar I/~ nf/"+1 
2 Mero.n: raycca n- 'lz. 

n 

n + ~ I;;, I 
L. =-f 

3 CJiyqattHblti TIOHCK I/c' · (2-VJ +f) 11:¥ 

5;, ·- 2. "' 
4 HaxasanMe (cJiyqal;fHHtt ~ //l,)+3h· t;, n !i~ 5~ -7 

mar) 
L. .,., 

5 Mero.n: rpa,n;wenra V1/z. (n-1)~~ /(.z 
' (.. 

(. :./ 

3.nec:D cpe,n;Hee suaqeHme neJieBoti (jlyHKtunr sanHcbiBaercSI KaK: 

]!! r. II Jt __, N4 ..,;YI 
0 

B H'tm J'@A3 ( TOMCK) MCCJie,IJ;OBaH a.nropUTM ynpaBJieHH.fi TipM OTITMMM3a

I.l;l1M pelm:Ma MHJ:eK[(MM. ~yHKUM.fi COCTOSIHH.fi 6f1Jia sa,n:aHa lleTRp:DM.fl napa-

:MeTpaMM. J /. - TOK MHJB:eKUHM , t j_ Bpeu:.H MHJteKUPrM; Cfl - BpeM.H 

BKJIIOqeHH.fl BblCOKO!;f qaCTO!$; A£ - 3Hep:~eTH'tleCKMti pas6poc. 

AHaJIH3 .n;HHaMHKH sroro npocrpaHcTBa napaMerpoB noKasan, qro Ham6oJiee 

y,n:o6HblM MeTO,IJ;OM TIOHCKa npM 3a,IJ;aHHOM aJiropMTMe ynpaBJieHH.H .HBJI.fieTCSI 

MeTO,IJ; HaMCKopettmero CTIYCKa, XOTSI OH 11 He HMeeT npeMMytlteCTB nepe,n: 

,n;pyrHMH MeTO,ll;atm TIO BpeMeHH OThlCKaHH.i 3KCTpeMyMa. 
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B ~aHHOM Mero~e c npmMeHeHHeM "noompenma" m "naxasaHma" ropas~o 

y~o6gee noHyqHTL 06o6meHHHn SKCTpe~YM ~YHKUHH COCTORHHH saXBaTa 

B CHHXpOTpOHHH~ peEHMt HeCMOTpH Ha CMHLHYD B3aHM03aBHCHMOCT1 napa

MeTpOB sa~aT'IMKa. 38JI,aqa pemanac1 Fa B3CM-4 no cneUMaJILHO pas

pa6oTaHHO~ nporpaMMe • llporpaM:Ma COC:TaBJlHJl8.CL Ha OCHOBaHlUI aHaJlHSa 

napaMeTpH'IeCKOrO TIOJUI yc.B:OpHTeJISI HH CT~HH HHlteKUHH. 

PaccMa.TPMBaJiocL npHMeHeHme MeTo~a <:TaTHCTH'IecKoro nporHosmpoBaHHR 

~JI.fl 6erarpoHOB no napa.Merpau-; I) rpa3a HH:ateiCnmM, 2) HanpazeHJ~e 

BO BpeMSI milteKnHM Ui , 3 ) HanpSI:E3HHe Ha ,ll;ecpJieKTOpe, 4) ToK 

KaTO~a, 5) TOK B 06MOTKe SJleKTpOMarHHTa. 

Mero~ npHMeHHM ~HR 6ucrpo.n;e~cTBYIDm«X npm6opoB, Kor,11;a ynpaBneHMe 

"B~pyr" - saTpy~HeHO. 

B OCHOBe Mero.n;a: Ha6op CTaTHCTH'IeCKO~ HH~OpManHH SKCnepMMeHTaHL

HblM nyreM ( B Te'leHHe 3-4 'laCOB pa.60Tbl npm6opa), Bl:UlBJleHHe 3aKOHO

MepHOCTe~ B nponecce conocraBJieHH.f ~HHaMJiKH sa.n;a~HX napaMerpoB 
(S~ 

H Bupa6orKa nporpaMMH KoppeKnmH. 

B pSI,ll;e COo6meHHn CO,ll;epJCaHHCL CBe,ll;HHHH 0 MO.D;eHHpOBaHHH OflTMMH3a

TOpOB TpaHCTIOpTHpOBKH TIY'IKOB H 0 IIpaKTH'IeCKOM HCTIOH:b30BaHHH ero 

pesyHLTaTOB B HaCTponKe JllHllteKnHOH'IOtl OTITHKH PI MarHHTIDIX CHCTeM 
u:~ CG"J 

BHBO~HHX ycrponcrB. 

B OCHOBe MO~eHHpOBaHM.Fl Jie:IHT M9T0lt "TpaHCOJlaHTanHH" nyqKa ycKO-, 
pSieMHX qacrmn na ¢asoByD nnocKOCTL X X H .nocTpoeHHe sKcrpeMaHL-

HHX KoppeHHTOpOB. RHHMH CJlOBaMH, Ha BXO,ll;e H BHXO.D;e JCKOpMT9JlSI 

HmeTCR OTITHMyM cpygKnHH ynpaBJleHHR, npH KOTOpOM o6ecneqHBaeTCR 

MaKCHMaJl:bHOe COBfl~eHHe 3MHTaHCa nyqKa H a.n;MHTaHCa JCKOpHTeJlH. 

<PygKnHOHMJJHb!e KoppeJlHTOpH HCTIQJll,SyiDT OTITHMH3aiJ;liD nHoma.n;H cpaso

BOfO 3JlHHnca ( SMHTaHca nyqxa) no sa.n;aHHO~ "MacKe" a.n;MMTaHca. 
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Bl,na'!a n:oppeKTHpynntx <fJYHK~H~ o6e,~ne'!JIIBaeTcs ABM. MeTo,n xopom 

npH corxacoBaHHH CTa,D:HitHRX nepeXJ,D:OB ~YHK~MH npeo6pa30BaHHfl 

nyqKa, HO ero npMMeHeHme saTpy)J:HeHO OTCYTCTBHeM B03MOXHOCTH 

noxyqeHMfl HHcpopMa~JIIH o peanbHhlX reoMeTpMqecKmx pasuepax ce'!eHHR 

crycTKa qacTHn B MecTe cornacoBaHHfl npH ycKopeHHH. AHanHs uaTe

pMana coo6mermtt noKa3hiBaeT, qTo B HacTomnee BpeMn Be.D:eTcfl conH.D:

Has TIO)J;rOTOBKa K npa.KTHqecKo:My C03,D:aHHD CHCTeM aBTOMaTHlleCKOit 

OTITHMM3an"KH YCKOpHTeJibHh!X KOMIIJiei<C6B. 3aMHTepecoBaHHOCTb tf>H3MKOB 

H MaTeMaTMKOB B pemeHHM 3THX sa,ne;q rapaHTHPYeT OtleBH.D:Hb!l npo

rpecc B HanpaBXeHMM HCTIOJib30BaHHf BhtqkJCJIHTeJibHOI TeXHMKH ,D:JIH 

ynpaBJieRHfl peXHMaMH yCKOpHTeJibBb!): KOMTIJieKCOB npM npoBe,D:eHHH cpH-

3HqeCKHX HCCJie.D:OBaHH~. 

3. HeKOTOph!e nnaHbi H KOHKpeTHh!e npe,nnoXeUHfl 

B xo.ne ,n:HcKyccMtt M B nopg,n:Ke o6MeHa qacTHOtt HH!POpMa~mett 

6b!JIO BbiS:ICHeHO, qTQ cymeCTByeT, ~lpH:MepHO B O,D:HHaKOBOit rOTOBHOCTH, 

qeTh!pe aBaHnpOeKTa no HCTIOJib30Ba~HD 3~! B CHCTeMaX KOHTpOJifl H 

ynpaBJieHHfl ycKOpHTeJibHb!MH KOMTIJie~CaMH. 

Tipopa6oTKa TaKHX npoeKTOB ocymecTBJifleTCfl B PMAH CCCP .D:JIR 

CepnyxOBCKoro YCKOpHTenR, B 0~~~ .nnfl CHHxpo~asoTpOHa Ha IO r3B, 

B HMM ~~3A TOMCKoro nonmTeXHHlieCKOro HHCTHTyTa ,nng CHHxpOTpORa 
. ()J,C';J 

"CmpHyc" (I,5 rsB) m ,D:Jlfl ycKopHTeJISI Y~TH (XapbKOB). 

Co,n;eplraHHe aBaRnpoeKTOB no TIOCT8HOBKe KORetiHO~ sa,n;aqH npHMepRO 

O,JJ;liJ:HaKOBO • 

Tio;u;roTOBKa nepBoro 3Tana - Mccne.noBaRMe napaMeTpHqecKoro nonSI 

yCKOpHTeJI:&HOrO KOMTIJieKca M MCTIOJ£:&30BaHHe 3J:N B peXHMe COBeTqHKa 

onepaTOpa ( CHCTe:Ma: lleJIOBeK-MaiiHRa), B 3THX na6opaTOpMSIX 
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HaXO~HTCSI Ha pa3HHX CTa~HSIX HCTIOHH€HHR. HaH6onee npopa6oTaH 3TOT 

sran B aBaHrrpoeKTe OHf&H. HeKorophle oco6eHHOCTH pemeHHR sa~aq no 

nepBOMY srany. no aBaHnpoeKTy PJUF CCCP npe~nonaraercR Ha nepBoM 

3Tane BHBeCTH Ha KOHTpORb OKORO 50 THCRq napaMeTpOB ( CTaTHqecKaSI 

cpyHKUHfl COCTOSIHIIISI) cepnyXOBCKOrO yc:KOpVITenR Ha 70 rsB. Paspa6o

TaHa 6ROK-CXeMa B~6opKVI HHcpOpMar(VIH III paCCMOTpeHH BapVIaHThl ee Xpa

HeHVISI VI MeTo~H o6pa6oTKH HmpopMar(HI)HHbiX MaccHBOB. TJpe~nonaraeTcR 

HCIIORb30BaTb OIIHT yrrpaBneHHSI napa.M1 ~TpaMVI I rsB KH6epHeTliil~eCKoro 
(ll,Cr:J 

ycKOpHTenSI npH IIOMOmM 3BM TMIIa- "llHenp". B HaCTORmee BpeMR ocy-

meCTBRReTCR IIO~rOTOBKa 060CHOBaHHR ~RR BH6opa THTia 3R1 ~RSI nepH

~epHH H rnaBHoro nponeccopa. 

B 0Iti1R npHHSIT BapHaHT c6opa HH<f>OpMar(i'tH 0 COCTOSIHHi't KOHeqHHX 

~YHKI(H~ Ha pasnHqHHX CTa~HSIX npeo6pa30BaHl'tfl RyqKa qaCTHI( B ycKopH

TeRbHOM KOMIIJieKce. :B KaqecTBe neptr<fJepH~HOtl MamHHH HCIIOJlb3yeTCfl 

TPA-IOOI, ~JlR KOTopo~ B HacroRmee BpeMR paspa6aTHBaDTcSI mHTep-

$et1cnue KapTH IIO~KRI)qeHlttSI ~aTqTt[KOB H nporpaMMH onepaTHBHHX 

recroB. 3aBepmeHHe sroro 3Tana - ]le:atHM: " CoBeTtii'tK onepaTopa". 

Mccne.noBaHHe napaMeTpHtiecKoro nonJI penMa mms:eKI(HH H saXBaTa 

B CHHXpOTpOHHhln peltHM, OTpa60TKa OIITHMaRbHHX anropHTMOB ynpaB

neHHR no nporpaMMaM Ha :S3CM-4, oc fll(eCTBnsteTcR B HHIDI~ (r. ToMeK). 

B pe:!HMe cflmn:&Tpanin'I .namrux npe.n;rro n:araeTcSI HcrronbsoBaTb ManHe 

cqEh~Hhle MamHHhl THIIa "TipOBHHb", "MMp" • ,I{JI.fl KoppeKUVI:L~ nporpaMM 

peltHMOB <fJH3HqecKoro 3KCIIepHMeRTa III onepaTVIBHOrO BMemaTeRbCTBa 

qenoBeKa B nponecce rrpoxo~eHHR nporpaMM ynpaBneHHR ycKopHTenb

HHM KOMTineKCOM, B :Hl{Ifr-fq> paspa60TClHbt ai<THBIDlle IIYRbThl npRMOro ,UOCTY-

rra na 6ase Manon uamMH11 "KoHC'jfl ", c KoTopHX B03MOJKeH Bhl30B npo

rpaMMH, KoppeKI(HH, pacneqaTbiBaHHE· H sachlnKa HOBHX ,n;aHHHX B :S3CM-4. 
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B ~M3HKO-T9XHHqeCKOM HHCTHTyTe ( r.Xap:OKOB)~ aBaHnpoeKT Ha CTa

~HM npe~Bap:vrTeH:OHO~ npopa60TKH. 

MsBeCTHO, qTQ B aHaROfJtiqHOM COCTOHHHH TaKO~ Xe npoeKT HaXO~HTCH 

B HT~ ( MocKBa), ~RAH CCCP. 

MOZHO OXH~aT:o, qTQ K KOHUY 1970 r. TIOSIBHTCH nepBUe pe3yH:OTaTU 

pean:vrsau:vrM npoeKTOB ( I 3Tana) :vr aBaHnpoeKTu rpaHc~opM:vrpyDTCH 

B KOHKpeTHUe TeXH:vrqecK:vre 3~aHHH. 
. ClJ 

RHTepecHu pa6oru HMH ~A3IT ( TieH:vrHrpa~), CBHsaHHHe c paspa6orKon 

onTKMHsauHM c:vrcTeM n:vrTaRHH ycKop:vrlen:oHux KoMTinexcoB Ha 6ase UH!. 
Pesyn:oraTu 3THX paspa6oToK Hamn:vr cBoe npaKr:vrqecKoe npm~eHeH:vre, B 

tlaCTHOCTH, ~nH CHCTeM TIHTaHHH H C):eM CTa6HHH3all;HH " CTOJia" MarHHT

HOfO TIOJI.R Ha cepnyxOBCKOM ycKOpHTE!He. 

0CHOBHaH CROJmOCT:O peaJI:vrsau;:vr:vr npOE!KTOB no HCTIOJI:030BaHHD 3BM ~JIH 

ynpaBJieHHSI yCKOpHTeJieM .RBJISieTCSI O~'CYTCTBHe y~OBJI9TBOpHTeJI:OHHX 

ynpaBJISIDII{HX MamHH H npeo6pasyrom:vrx ycTpO~CTB ~HH CBSI3H ~aTq:vrKQB 

c npou;eccopoM. B CBH3H c 3THM npe;~TaBnan:vr 6on:omon HHTepec He

KoTopue C006II{eHHH 0 KOHKpeTHHX pa:3pa60TKaX B 3TOI! 06JiaCTH. 

noKna~q:vrK:vr H3 HHH~A3TI npe~cTaBHJIH coo6meH:vre 0 ~BYX np:vr6opax, 

KOTOpHe Bbl3BaJIH 60JI:Oill0~ HHTepec y~aCTHMKOB ceMHHapa: 

I. ~UBM3-4 ( HMTIYH:OCHO - UHqJ}OBO~ BOH:OTMeTp ). lieKOTOpbleaai-IHbJE: 

cnyqa~Haa norpemHocr:D r· ro-4• nr ~t~eT d MKc eK. tiacTora 

I500 ru;. lJI:vrTen:oHoCT:D BH6opK:vr 2-3 MJiceK. ToqHocT:o J•ro-4• EOCo~
HOe conpoTHBJieHHe IO urou. TeMTI B~6opKH 2 MeeK ( I/500). 

MMeeTcH 6y~epHaH naMHT:D, o6ecnet~:vrBa~aa npoMeXyTOt~Hoe sanoMH

HaH:vre. EMKOCT:D: 20 CJIOB B ~eCSIT:vJ:qHOM KO~e. Bxo~ (~eJIHTeH:D) 

IB; lOB; IOOB. ITaMHT:O Ha ~:vro~ax saMeHeHa aHa..rroroBo~ naMHT:OIO. 
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2. JJ,RR 06Mepa BepmHH KOpOTKHX RMTIYRLCOB ~ H3MepeHHR 3Hep

rHH :m.mynLCOB :UHJIRHceKYH,JJ;HO~ ,n;nHTenLHOCTH B H~Uici>A3TI paspa6oTaH 

TIOTeHJ:(MaROCKOTI C BHyTpeHHMM CtU1:TUEaHI-1.eM • 
• 

B KOJIReKTOpHO~ r(eTIH BMOHT~pOBaH Je3HCT0p TaK, qTo npR CKaHMpO

BaHJUI TIOTeHJ:(HaJIMIOrO penoe'f"'il MO:BCHO nonyqHT1 HMTIYR1C CtfHTII

BaHRfl. 3aTIHC1 TIOTeHJ:(Hana V =1200 KM/CeK. Tpy6Ka I3JIM5. Cq:HTH

BaHJote (250 KM/ celf ). 100 Op,11;:LiHaT 3H 4 MKCeK. ToqHOCT1 OTCqeTa . . 

aMIIJIYITy,n 0, ~. Tio,n; Tpy6Ko~-Ta6RO C BU6paCIIBaeMh1Mti ,IJ;aHHUMM. 

PacTp 50 x 50. HsMepeH:Hfl sueprHM ·~MIIYJILca: ToquocTL 0,5 lo 

I00 t()ftSopoK sa j_ meeK. BosMoJte H anaJIH3 o.n;HHOqHHX HMTIYJILCOB 

,n;nHTeJILHOCTLD 6onee qeu: d m~ 
TipM6opu :HsroTOBJieHH ,n;nn BHyTpeHHHX uyx,n; HRH, no Moryr 6NT1 

npe,n;noXeHN TIOTpe6HTeJIRM no COOTBeTCTBYD~HM ,n;oroBOpHNM KaHanaM. 

Coo6meuMe or HMH ( CeBepo-JJ,onenKj: MMHMnponeccop. 

Coo6~euYie KacanocL paspa6oTKH H ROHKpernoro HcnonneHHR Manon 

BHqHcnHTenLnon MamYIHhl no,n; ycnoBHHM nasBaHHeM : "Hccne,n;oBarenL" 

( saKas ,lly6HN), " TiapaMeTp" ( cropoHH:He opraHH3ar(MH). B cepMH 

Mam~Ha 6y,n;eT HMeT1 YiH,IJ;eKC - M - 6000. 

Paspa6oTKa MHHMnponeccopa M-6001) npe,n;ycMarpMBaeT Jl.;..o-peeMCTBeH

HOCTL ( KOHCTpyKTHBHYD :H ~YHKUHOHaJILHYD) TaKHX MamHH, KaK 

PllP-8 ,n;o PJJ,P-I2 H "XDDner-TiaKapn;", T. e. MamHna 6nHJCa K cpe.n

HeMy Knaccy. HeKoropue ,n;auaue: 

Jlmma CJIOBa I6 pa3pst,I(OB. BpeMR o6pa~eHHfl B naMHTYi 2, 5 MKCeK 

TiaMB:TL 18 paspR,n;oB. ~Bo.n;, BBO,n; - Tenerann. EMeeTcn 8 ycrponcrB 

CHCTeMH BHBO,JJ;-BBO,JJ;. Tipe,n;yCMOTpeF CXeMHHn pacmHp:HTeJI1 ,IJ;Rfl apH~

MeTHqecKHX onepanMn. MaKCHMaRLHI:m o6'DeM-na.MRTYI 32 K. 

IIepBille o6pasUH I6K ( B03MOXHOCTh ,n;o6aBoK 4K, 8K). 
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Bxo.n;on 56 ( 8 cJiy:m:eCSm~x).Tipm.n;ae·~c" 6JioK pacmmpHTeJI:D nno.n;a, 

BllBO)(a. lJMeeTC.fl KaHaJI np.HMOrO ,I(t)CTyna ,Il;JISI 6hiCTpO ro BBO,I(a. 

IIpe.n;yCMOTpeHa CXeMa npephiBaHHJl G npmopHTeTOM, KOTOpa.R cpyHKD;HO

HaJI:DHO onpe.n;eJis:rerc.H MecroM BKJIINeHHJl B npon;eccope, corJiacno 

JIHTep!f>ettCBO!Ii KaproqK:H. MMeeTCJl :fiipaBJiemte BBO)(OM H BblBO)(OM 

qepes cHcTeMy npepHBaHmn. B 3Tou cJiyqae BpeMs:r o6pamemo~s:r K 

na.Ms:rTH 50 uxceK. IIponycKHas:r cnoeo6HOCT:D 930 cJioB. 

I\anaJI npHMoro .n;ocTyna paspemaer nepecHJIKy MaccHBOB HHcpopMaD;HH 

H pacnaKOBKy MaCC:HBOB. 

HMeercH BbiXo.n; aa craH.n;apTHlle conps:rzenHn c MarHHTHott JieHTll 

Ha HHTepq,e~CHyD KaproqKy. 

TipH.n;aercs:r: nepcpoparop IIH-150, .n;J'ICKH ( BHJI:DHDCCKoro s-.n;a), 

'tiHTaiOmee ycTpottcTBO H 2); 5p!a ;}' 

ra6apY!Tbi MMHHnpon;eccopa 230 X 4B0 X 420 

e OTipSOKeHHJl II 

__. Pfl _fl ~ HP 
/1 . 

L" MccJie.n;oBaTeJI:D" 

npafinep H3rOTaBJIHBaeTC.fl caM:A:M norpee5HTeJieM COrJiaCHO HMeDIItmX

C.fl sa.n;aq no ynpaBJieHHIO. MaTeMaruqecKoe o6ecneqeHHe aMepmtaH

cKoe. Paspa6aTHBaeTCH HHBepCHbi~ TpaHCJIJlTOp. 

2)/jptod BbillOJIHeH Ha TpyCiKe i 47 CM CO CBeTOBhlM KapaH-

.n;amoM.TipH.n;aeTC.H KaK KoMnJieKT K "MccJie.n;onareJID", JIHC5o nocran

JIHeTC.fl no qacTs:rM: Tpye5r~a c KJiaBJtaTypott H oT.n;eJI:DHO Sflolf 

10 pasp.H.n;Hot~t naMJlTI-1 ( 8 K ). ro~·onHOCT:D-r~oHen; 1970 r., JIH6o 

naqaJio 1971 ro.n;a. 
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3AKJtDliEH11E 

ITo~BO~H HTOr 063opy H aHanH3y COCTOHHHR HanpaieHHR - npH

MeHeHHH 3BM ~nH ynpaBneHHH yCKOpH~~en:&HRMH KOMilneKCa.MH, MO:HCHO 

cKas&T:&, '<ITO saHHTepecoBaHHOCT:& Beex Jia6oparopHtt, pacnoJiaraJO

ntH~! ycKOpHTenSJMH sapmteHHblX '<!aCT:m, BTIOnHe OtJeBH~Ha H npMHH

MaeT cep:&esH~e H KOHRpeTH~e ~op~. Tiporpecc B pasBHTHH 3Toro 
. . 

HanpaBneHHn 6y,n;eT onpe,n;eJIHT:&cn B~nycKoM MaJIHX nponeccopoB H 

npenesHOHH~X npeo6pasoBaTene~ HHIP,1PMartmm. Ba:lltHo Ha.MeTHT:& aa

npaBneHHe no cos,n;aHHIO 6as:ot :MaTeMa'rH'<!ecKoro o6ecne'<!ei-IHH B cBere 

sa,n;atJ, pemaewx ycKopmTeJl:&Ho~ TeXH:;{Ko~. UeHTpanHsanHn B 3TOM 

Bonpoce To:ace cnoco6CTBOBana 6~ np)rpeccy B rrpaKTH'<!ecKoM ocy

IIteCTBneHHH rrpoeKTOB ITO MCTIOn:&SOBaTV£10 3BM ,1J;JIH ynpaBneHHH yCKO

pHTennMH. 

Pn,n; pesyn:&TaToB, nonytJeHFmX ycKop;!Ten:&ntHKaMH Hmi<P ITTM, PM! AH CCC~ 

HID1~A3IT, noKas~Balr nepcneKTHBHocr:& ,n;aHHoro HanpaBJleHHR, pasBH

rme KOTOporo TI03BOnMT C03,n;aT:& HOBJe KatieCTBO yCKOpHTene~, XapaK

TepmsyeMOe TIOBhlmeHHO~ Ha~e:HCHOCT:&IO, B~COKO~ 3~eKTHBHOCT:&IO HC

TIOJI:&30BaHHR, CTa6Mn:&HOCT:&IO OTITKMan:&HRX napaMeTpOB M y,n;OClCTBOM 

rrporpaMMHOrO ynpaBneHHH ycKopMTeJI&H~M KOMTineKCOM, B r(enoM, B 

nponecce npoBe,n;eHHR ~H3HtieCKHX HCCJle,n;OBaHH~. 

~ 
/ C.Jc...£1~ ,-,c./. 
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