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l. BBe~eHHe. 

B TpeTneM RBapT~e Ha CHHxpO~t30TpOHe ycxop~Cb IIPOTOHH, 

~e:ftTpOHH H H,D;pa reJlliH. Cpe~H.f!H ImTeHCMBHOCTb COCTa.BJI.ffJia: 

npOTOHH :J = 2.0 • IQIIIIpOT/.IJ;l1RJI 

~eitTpOHH J = 2. 5 • I09~ei!:Tp/.IJ;l1RJI 
JI,Iij)a re.7IW! :J - I04 JU:ep/.I:U1KJI (BH:Be~emm:H nyqoK). 

~0 3an.JiaHHpOBaHO 1376 ~COB pa60TH yCKOpHTe.JIH. M3 HHX Ha 

3KCIIepKMeHT 6HJIO RCIIOJID30BaHO 845 ~aCOB, Ha M3~eHHe H COBepweHCTBO

BaHHe CHCTeM yCKOpHTe.JIH - 333 ~ca. 3TH ~acu, B OCHOBHOM, OHJIH 

HCIIOJffi30BaHH ~ rrpOBe~eHHH ~ecJie~ paOOT. 

B CBeTe BHHCHeHRH ~HKHHH CKOpOCTH HapaCTaHZH MarHHTHOrO IIO

JIJI Ha IIOKa3aTeJlb IIOJlR n. B CeHT.R:Ope 6H.11 IlpOBe~eH IUfi(Jl MarHHTHLIX 

RSMepeHHii B TpeTneM K.Ba.ZJ;PaHTe yCKOp:~TeJl.fi. 

Bo BpeMH OCTaHOBKH yCROpHTeJI.R: .~ Ilp~aKTHRH OOOpy~OBaHHH 

Ol:l.J'l:.H IIpO,ItOJDlteHH pa60TH IIO reo~e3B1let)KO:i C'beMKe TOIIOrp~D IIOJIIOCOB 

3JieKTpOMarHHTa(3M). C ~eJihD IIpoBepxm HCTHHHOrO IIOJlOXeHH.R: cpe~ei 

reoMeTpH1lecxol nnocxocTH ycxopHTeJI.R: npoBo~cn HaMepeHHH sasopoB 

Mell\ey" IIOJIIOCal\m 3M. 

B ceKTope a.JieKTpOHHKH P~oTeDDI1lecxoro OT~eJia npoBo~cn 

pea.JIH3aijHH paspaOOTOK, CB.R:3aHHHX C liOBHmeHHeM H~~OCTH CHCTeM 

ynp~eHHH s~ei SJleKTpOHHKH H C~~aORnbHOCTB peXHMOB YCKOpeHHH. 

PaOOTa IIO BKJ1J01leHHIO B KOJffi~O OCipaTHOH CB.fl3H CHCTeMH MeMeH

HOrO BHBO~a ~OH 3BM TaKJKe IIpecJie.I(yeT :o;eJID YBeJm't!HTh H~e.7KHOCTh 

paOOTH STOH CHCTeMH. 

Ha BH~eKTOpe ]Y - 9M IIpH pa60T€ C HCTO~BKOM KpHOH saperHCTpH

pOBaH ycxopeHHHi n~oK H,D;ep asoTa B reJIHH. 

2. MarHHTHHe B3MepeHKH. 

MarimTHHe H3MepeHH.R:, npoBe~emme B anpe.Jie c. r. Ha ,n;:syx no.JIIO

cax IVxB~paHTa /I/, noxasan:e: ~OBOJibHO CRnbHoe :e:cx~eHHe pacnpe~e

JieHRH IIORaSaTeJIH IIOJI.R: IIO pa,I(KYCY IIpH YBeJm1JeHHH CKOpOCTH HapaCTaHHH 

MarHBTHoro noM. IIpH 4 · B HCKrurteHHe noxasaTeM noM 
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B o6JlaCTH R 0 ± IO CM ,n;ocTHEaeT -~).08 - Taxoe HCRa.JKeHHe Tpy,n;Ho 

OOi>.S:CHHMO .B ceHT.B:Op:&CROM UHKJie Mar:mTmiX KSMepeHHi CTaBWIOC:& :UeJI:&IO 

noJlyqxT:& ,n;amuae o noBe,n;emm noRasa·reJIH noJI.H B TpeT:oeM KBa,IJ;paHTe 

npx ~yx cRopocT.a:x - paoo~ei - B = 4000 rc/cex 11 YBe~~eHHoi 
• 

B ~eTHpe pasa - 4 • B. 
HsMepeHKH npoBo~c:& Ha n.a:TH no~cax: I3, I9, 25, 29, 33 

npH noJle B
0 

= I60 rc. HsMepMTeJI:&Hue RaTyumH, ycpe~e noJie 

no Bcei WHpHHe noJIIOCa, nepeMe~cJ, B cpe~ei reoMeTpzqecxoi ~oc

ROCTH 2 = 0 c waroM ~'t = IO eM B npe,n;eJiax p~coB R 0 ± 65cM. 

CRCTeMa HSMepeHHi BKJliO~a B.CeO.a: C·~CTHqeCKKH raJI:&BaHOMeTp. 

TO "mOOT:& HSMepemm OKa3aJla.C:& He Y..yYt:e ± 0. 0075. 

B npHBo,n;RMoi TaOJIHne I ,n;aeTcn saBKCHMOcT:& noxasaTeJIH noJlfl rt 

OT ~yea npH paOo~ei H ~eTHpeXRpaTHOi CKOpoCTHX HapaCTaHRH 

noM, ycpe,n;HeHHoro no :wrrH no.moca.M (Pxc. I), a TaxJite - npxpa.II.leo.a: 

UORasaTeJIH TIOJIH ~rL DpH YBe~eBBB CROpOCTH HapaCTaHHH non.a: .D;O 

"'eTHpeXKpaTHOi. r,n;e 
• 

Xapa.RTepuo, ~To noxasaTen noJI.ii n. npx 4 • B ua x~ou xs 

mr:l'H 06Mep.gewx UOJDlCOB KMeeT pa.UHCU!JI) ~pMJ no pa.ItiJOJ', HO 

B e6Jia.cTJI R 0 ocTaeTcH 6e s XSMeBeJDIJi, i.\ B o6Jia.cTlt R 0 ± 50 eM 

JISMe:UeTCH Ba ± 0. 02, a iliA Rpa.gx pa6011el 06J!a.OTX - Ha ± 0. 06. 

Ycpe~eooe no WITH noJD)OaM npKpa.Uteoe An. B o6.mcTH R 
0 

± 20 eM 

oeeT, npaKTJI11ecu, uyJreBoe sHa:qeJmE'; 

B o6JlacT:ra: oT R 0 + 20 c.M ,n;o R 0 ,. 45 eM 

OT R 0 - 20 eM ,n;o R 0 -· 45 eM 

Ha xpaHX pa6o"'ei o6JiaCTH: 

Ha BHyTpeHHeM panHyCe 

Ha HapymiOM 

b.n = + O.OI5 
-An =- .o.or5 

-,6Y\.. = + 0.03 
-An.. = - 0.03 
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3. reo~e3E~eCKMe M3MepeHEH. 

Bo BpeMH OCTaHOBKM YCKOpETe~ rrpo~O~MC~ pa60T~ITO CRHTMID 

TOITOrp~EM HEEHEX ITO~COB S~eKTpOMEXHMTa YCKOpMTe~ C ITOMOmPID 

MMKpOHHBe~mpa c nepeMeHHoi! 6aso:tl, r:o HSMepeHMID sasopoB Mexny no

JIIOCa.MM • Ue~ro iJ3MepeHIJH 3a30pOB Me'1iJJY riOJIIOCaMM Ha KBa,llpaHTax 

6WIO onpen;e~HT~ ,n;eicTBMTe~HOe ITOJIO:IKeHHe reoMeTp:~AeCI\Oil Me,D;MaH

HOi ITOBepXHOCTM YCKOpETe~. 

H3MepeHHH 3a30pOB OCYmeCT~~C~ BH60pO~HO MeTO~OM reoMeTpM

~eCKOrO HMBeJIMpOBaHMH KOpOTKMM BMSMpHHM ~OM C ITO.OmPID cnenH~

HOi HMBe~EpHoi peiKM (Pmc.2). 3asop Me:IK,Il;Y no~caMH onpen;e~seTcH 

c~e~mMM o6pasoM: 

t = )l < a. + g > + 2 e K' 

rn;e Cl B ~- ITOJIHHe OTC~eTH no HEBe~MpHOM peHKe, YCTaHOB~eHHO~ 

COOTBeTCTBeHHO, Ha BepXHeM M HE~eM ITO~cax; 

ji - neHa n;eJieHHH OITTI-Jl!ec:EWrO MMKpOHMBeJIEpa; 

./., K - paCCTOHHEe OT ayJieBOI'O WTpMxa ll;O MTKE pemcM. 

reoMeTpM~eCKaH Me,D;MaHHaH ITOBepXHOCT:& YCKOpMTe~ MO:IKeT 6UT~ onpe

,n;eJieHa B nepBOM npB6~J:J:IKeHMI1, KaK ~OMaH8.ff IT~OCKOCT~ CI1MMeTp.l:IM 

BepXHMX B HMZHMX ITO~COB. 0TMeTKB ~~ TO~eK, ITpBHa~exammx 3TOi! 

nnOCROCTM, MOryT 6HT~ no;ryqeHH: 

HMn=HHn+£.,, 
2 

rn;e H HIT - OTMeTRa xapa.RTepHOii TO~E HE:atHero ITOJIIOca; 

L. - sasop MeJKny rro.mocaME. 

CpenHRH RBa,n;paTHqecxaH norperuHocT~ HsMepeHEi sasopa He rrpeBuma

eT 0.2 MM. !Io~eHHHe ,Il;a.HHble M3MepeHMH o6pa6aTMBaiDTCH. 

4. !IOBHWeHHe Ha,D;eXHOCTM CHCTeM sa,n;aromel SJieKTpOHHKB. 

IIpoBe,n;eH 6o~moi KOMRXeKc pa6o~~ no peaJIB3auHM paspa6oTOK 

llJI.fi .1ICbiJ/I/ M HOBoro 3a,u;aromero rea:epaTopa. 3axoHtreHH pa6oTH no 

C03,Il;aHMID o6pasna ITHTM (113 80) 9JieMeHTOB 6JIORa ynpa:s~eMOrO aTTe

HDaTopa. HCITbiTaHEH riOKa3aJIH BHCOKBe BKC~aTanMOHHHe xapaKTepH

CTMKM. ITo~oTo~eHa ,n;oxyMeHTanma Ha cep11ro. 
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MsroTOBHeH H BBe~eH B peEHM ~CDHTaHHH ~HCKpeTHUH MHTerpaTOp 

sa~aiDmero B - TaiMepa. MsroToBHeHH M rrpom~E rrpe~apHTe~aym oT~a~

KY <I>YHK~HOH~we ysJIH sa~ruomero reHepaTopa. IIozyoToMeH K oDHT

Hoi axcnnyaTauHm 6~ox <l>oPMEpOBaHMB yrrpaB~mmx HMTIY~coB. 

3aKO~eHH pa60TH no 6~0KY HSMepeHHfi xapKTepHCTHK YCKOp.R:eMoro 

nytiKa. E~OK BBe~eH B OnHTHYIO 8KCI1JlY'aTauHIO. JiiCIIHTaHH.R: noKaSa.JIH 

BYCORHe 8KC~aTauHOHHHe H Ha~e~OCTHHe xapRTepHCTMKM. 

5. Me~eHHHH BHBO~ Ha ~HHHH C 3BM. 

0T~e~ CBHxpo<I>asoTpOHa COBMeCT'H:O C paztHOTeXHMtteCIUJM OT~eJIOM 

H HOBHX HaytiHHX paspa60TOR, a Ta.rult'3 TipH YtJaCTHH Jia6opaTOpMM 

BWI:HC~HTeJibHOH TeXHHKH liJ aBTOMaTESi3.J.lEliJ rrpoBe~ pa60TY no KOM

~eKCHOH Ha.Jia:zote Ha BHBe~eHHOM J::IY'tflte CliJCTeMI:l MeJKIJ;liJMOBHX KOppeR

~HH TOKOB <l>opMarHHTa ( ~M) :e <I>oP~MH!3U ( <l>JI) KaHaJia Me,ItJieHHoro BB

Bo~a. CHcTeMa cos~aHa Ha 6ase 3BM ~1?A - IOOI H pa6oTaeT o~enY

rommM o6paSOM. B rrpo~ecce BbiBO:zta nrrKa HS YCKOpHTe~ 3BM HSMe

p.R:eT TOKH <l>M H @]! H ITpOCTpaHCTB'emme xapaKTepHCTHK0 Izy1ma Ha 

BXO:zte B BHBOI(HOii Ma.I'HHT (BM) Ka.Ha.JIH Me,ItJieHHoro BHBO:zta. Ha OCHO

Ba.HHH nO.JIYti8eMOH HH<l>op~H B l1pOME!21\Y'TKax MeltiJY D;HMB.ME YCKOpM

Te~ 8BM BH~aeT KOppeKTMpYIOJitMe CHrHaJIH B rtenH nMTaHHR <l>M H g?JI 

TaR, ttT06H CBeCTH K MMHHMYl'J.W BOSHH:flliHe OTKJIOHeHMR ITpOCTpa.HCTBeH

HHX XapaKTepHCTHK nyttKa OT Sa~aHHUl: BeJIHttHH. ~OPManMR 0 napa

MeTpax BHBOltHOH CliCTeMI:l H ITpOBO~MMLX KOppeKUHRX BH~aeTCR Ha CBe

TOBOe Ta6Jio ny~Ta ynpaBJieHH.R: MB, c. Taxxe no ~e~aHliJIO onepaTopa 

MOEeT 6UTb BH~aHa Ha TeJieTaHn. 

6. MoHB'Jll HCTOttHMK .KpMOH Ha HHJiteRTOpe JIY - 9M. 

Ha 8TOM 8Tane ITpOBO~MJIMCb pa60Tbl ITO TpacrropTHpOBKe MOHHOrO 

nyqRa HS MCTOttHHKa KpHOH ttepes YCKOpHTe~ayiO Tpy6KY <l>oPHHEeKTOpa 

JIY - 9M, BBO~ ero B anepTYPY JIY - 9M H TpaHcnopTHpOBKa no TpaK

TY YCROpeHH.R: B JIY - 9M. ilpH 8TOM 6biHO OTKJiroqeHO nHTaHHe ~HHS 

~cTKoi <I>oKYcHpOBKH H He BKJIIOqa.JIOCb BHCOKottacTOTHoe rro~e pesoHa

Topa. B pesy~TaTe, BapbHpY.R: OITTHKY l1 KoppeRTHpy.R: TpaeRTOpHID 
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MOHHOrO Izyl!Ra, Y.Ila.JIOCJ, IIpOBeCTM -25% EOHHOrO TOKa, no.nyqeH

HOrO Hs MCTO'tiHHKa, rrpH HOMEHaJI:DHOJtt HanpmtteHHM Ha Tpy6xe wopMH

xeKTopa. MsMepeHMH MOHHOrO TOKa m)OBO~B~ECb C noMomnro ~M~EH~a 

~apa.n;eH (l],P), KOTOpH~ HaxO~E~CH nocJie JfY- 9M. 

B~E BHITOJIHe:Em M nepBI:le 8KCnElpMMeHTH no ycKopeHHIO H,n;ep. 

liiMny~Cl:l EOHHOrO TOI{a 6~ saperEC:TplipOBaHH Ha ,n;eTeRTOpe ( ij») 

fiOCJie ]Y - 9M B pexHMe YCKOpeHBH. O~eHKE BHTeHCEBHOCTB 

,n;am -ro7 ~ep/BMII. :n.rur asoTa E ·--ro8 H,n;ep/BMII. ,n;.n:sr re~EH. 
Pa6oTa noRasa.n:a, liTO cor~aco:E1aHEe Ba.IcyyMimX yc~oBd B 

MCTO'tiHEKe KpEOH E B WoPEHXeRTOpe rpe~CTaB~eT cepb83HYIO sa,n;a-qy. 



JIMTEPATYPA 

I. ,UenoHHpoBa.HHoe coo6meHHe OI1HH, SI-9-8460, ,1Jy6Ha, I974 r. 
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PHc. I 3a.BHcHMocT:D noxasaTeJIS: IIOJIJI OT p~ca 
• I - RpBBaH no~eHa npH B, 

• • 
2 - To ze npx 4 • B, r~e B = 4000 rc/cex. 



Pnc.2. HHBe~pHaR penRa ~~ H3MepeHHH 3a3opoB 

Me~ TIO~CaMH 3~eRTpOMarHRTa YCROpHTe~. 


