
I 

L\ e. p 1-\ V\ K o (), V\ 
b1-9--~(0Y~ . 

.J/:t-{3 I rt 

OBrbE~J1HEHHblt1 J1HCTJ1TYT H~EPHbiX J1CCJIE,l(OBAHJ1t1 
\. 

' 

B i-9-9643 I 

• 
. I 

• 

~E.llOH11POBAHHAH ~llYBJI11KAl(11H 

+ 



C c) L/ -5.-e 

B. VI.liepHiii~OB ~u-49L 

HECTAIUlAPTHhiE BbiCOKOT01ffiblE rEC,.D:E3WIECKHE ITI?VIEOPbi )lJlH 

M3MEPEHHH BblCOTHOrO ITO]OIEHHH MATHVITA CMHXPOWA30TPOHA 

owm 



I.BBFJIFIDIE 

HsBeCTHO, ~TO ycnemRaH pa6oTa .rcxopHTeAH onpe~e~eTCH TOROM HB­

&eRIXBH H :xapaKTepHCTHRaMH MarBBTHOr~:> llOJI.fi, 8aBHC.RIQHMI4 OT TO'lJBOCTH 

yCTa.BOBRH aJieRTpOMarBHTa (3M) ycxop:a:TeJJJI. .1{y6BeHCRd CBBxpOc}ia80TpoB 

(C»T) Ha aHeprBD IO raB pa6oTaeT c I957 ro~a, uo xapaxTepHCTBRH 3M 

CHBXpoqla80TpoHa, B 11a.CTHOCTH ero ~ecpopvaU}IH SHa'tiHTeJI:&HO OTJIH'tJa.JDTCJI 

RaK OT npoeRT~I ' 2 ' 3/, TaR H OT Tt~X, ROTOpHe C~Ta.D'.l'C.R ~OnyCT:.m.nlMB 
sa .zu>yrliX ycxopliiTeJI.RX RJiacca cexpocPa.soTpoHa/ 4 ' 5/. 

B CB.R8H C peaxas~ei nporp~i UOBHWeHHR HHTeBCHBHOCTB ycxopse­

MOrO nyqxa H C BBe.zteBHeM HOBOrO HEB:eRTOpa JIY -20 B pa6oTy, BOSBBRJia 

Beo6XO,lll!MOCT:& B npoBe~eHD UO,llpo6HOJ! C'beMim ~eiCTBHTeJl:&BOrO UOJIO&eHB.R 

neHTpa sasopa Ma.I'HHTa yCROpBTeJJJI. 3•.f.lB HSMepemm KBJIJD)TC.R He06XO.ztBMOI 

CTa.ztHel .ztJ.lfl paspa6oTim ueponpuTd, HanpaBJieHHHX Ha yJiyqmelDie xapax-
• 

TepHCTBR yCROpHTeJJJI, B 11a.CTHOCTB, ~~eAUOJIOraeMOi DCTHpOBRH RQn:&UeBOrO 

Ma.I'HHTa c:rmxpoq,asoTpOBa C llOMOIJU)I> Uc>CTO.fiBHliX IOCTllpOBO'lJBHX ycTpOiCTB, 

ROTOpHe He 6HHK npe~CMOTpeBH DpB ~~OeRTBpOBaHHH .1{y6HeHCROrO ycxopHTe­

JIJI, XaK BaJipBMep, 3TO 6J:lJIO c~eJia.HO Ha EaBaTpoHe/G/. 3TOT yCROpliiTeJI:& 

HMeeT CTan;HOHapHyl) Cl'ICTeMY peryJIBpOBim BHCOTHOrO llOJIOJteJDISI Mai'HBTa, 

~TO ~aeT BOSMOJIHOCT:& npoHSBO~Tl» ero IOCTBpOBRy BO BpeM.R peBBSBi. 

~ ROHTpOJI.R BHCOTHOrO UOJIOXemur Me~aBHOI llOBepXHOCTH yCXOpHTe­

JISI, He06XO,ltBMO onpe~eJIBT:& OTMeTXH XapaRTepHHX TO~eX BlDEHBX UOJmCOB 

Mai'BBTa C»T H HSMepBT:D C OOJI:&DIOI TO'lHOCT:DD (.ztO COTHX ~OJiei MM) COOT­

BeTCTB~ BM sasop Me~ RpoMRaMX no~OB, o6pasOBaHBHI He ~ORO­

napaJJJieJIDHiiMB UOBepXHOCTJJMH, ROTOpHE! BMeDT Melt,ey" C060i paCXO.ItRlnlliCJI 

oT :c;eu-
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Tpa YCKOpMTe~, yro~ BeRHtJ:mHOH 9,3 •I0-3p~. HBMepHT» sasop C 

TaKOH TO'tJHOCT»IO H3BeCTHbl.MI1: MeTO.:.O:a.MH H cymecTBYJOI.UHMH npHOOpa.MM, 

ITpHMeHaeMHMH B reo.n;e3HH H MaruHHOCTpOeHRH OKaBa~OCb HeB03MO~M, 

TaR KaK npH KOHCTpyHpoBaHHH Bru:~HOH RaMepu CWT He 6u~a npe.n:y­

CMOTpeHa B03MOJKHOCT» TaKHX BhiCOKOTOtJHHX H3MepeRHH. 

B !973 ro.n:y ou~a npeMOiKeHa MeTO.n;HKa BhiCOKOTOtJHHX reo.n:esx.r­

qecKHX H3MepeHHif, I\OTOpM npe,n;ycMaTpH~a nepeHeceime tJaCTH STHX 

H3MepeHEi BHYTPL BaKYYMHOH KaMEpG YCKOPHTe~. ~ITO~HeHHe pa60T no 

npeMOEeHHOH MeTO.n:RRe ITOTpeOOBC~O C03.:.0:aHRS ~a HeCT~pTHHX 

reo.n;eBHtJecKHX npx.r6opon: peibm F.:mne;mpHoii, MHKpoHHBe~pa c nepe­

MeHHOH 6a30H H HYTp0Mepa HOHHYCHOro. 3TH npHOOpG, npe~cTa~eHHUe 

Ha FMc. !,2,3 cooTneTCTBeHHo,Heooxo~~ .n:~ ocymecT~eHHS onpe.n:e­

ReHRa OTMeTOK xapaKTepHUX TOtJeR HREHKX nORIDCOB CWT H H3MepeHKM CO­

OTBeTCTBYJOUWX HM 3a30pOB, 6wm: pa3paO.PTa.Hli M H3rOTO~eHU B JIBS 0 

KOHCTPYRUHH HeCTaH.n;apTHHX BRCOKOTOtJHHX reo.n;eBHtJeCKHX npHOO­

poB: peHKH HHBeJmpHOH, MHKpOimBeJIHpa C rrepeMeHHOH 6a30H H HO.tmyC­

HOrO HyTpoMepa YtJETUBaiDT CIIe~~~KY pa60TH B YCROBHSX BaKYYMHOH 

Ka.Mepbl Ol>T ( cetJeHHe 2000 X 400 VJM) 1ii KpaTKOBpeMeHHOCTL UJdKROB H3-

MepeHJtii1: BO BpeMeHJti (BpeMf:l peBH3:fiH o6opy~OBa.ImS YCKOpHTe~ BO Bpe­

MR: OCTB.HOBOK) • 

MsMepeHHg no npeMoEeHHoi1: J4eTO.n;HKe ocymecT~Tcg coqeTrumeM 

Tpex MeTo.n;on: MeTo~a reoMeTpHtJenKoro RHBeJIHpoBa.HIDi, MHKpoimne~­

poBaHKH H H3MepeHHS 3a30pOB 3M 0 MCIIOHL30BaHHeM HOHHYCHOrO HyTpO-

Mepa. 

Pethta HHBeJIHpHM CJIYDT .If.JI.H onpe)leReiD!fi OTNJeTOK xapaKTepHHX 

TOtJeK HHEHHX ITO~COB 3M CHHXpO~L30TpOHa H H3MepeHKS 3a30poB Me~ 

HHJKimMH H BepXHTIINrH ITOJnOCHI:lMli Hru:OHe'tJ:mutaMH MarroiTa B 30He OIITH-
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t:IeCKOH ~MOCTE CHapy~ 3M ~T •• 3TE E3MepeHRR He06XO~RMH ~ onpe­

~e~eHRR ~eHCTBHTenbHOro fiO~O:ateHRS Me~aHHOH UOBepXHOCTE YCKOPETena. 

XapaKTepHoii oco6eHHOCT:&IO mrBeJ.mpH)H peiiKE (pEe. I) SI:BJ.tf.{eTCSI HO~e­

BH.lUiM IIHTRa, HMeiOlllM TOJilllHHY ~e3.BIDI 0,5 MM, t:ITO fi03BO~.R:eT yCTaHaB­

~:HBaT:& ee Henocpe,ItCTB8HHO Ha RpOM.:\Y UOJIIOOHOro Ha.KOHet:I:tm:Ka 3M. YCTa­

HOBKa npO:H3BO~TCSI B MeOTe CTHKOB::\li ~YX coce,rumx llOJnoCOB MariDITa 

qepes Y3KYJ0 lUfJJ:& M82If.n.V peHKBJI.m Kp~~e.HJ4.R: TOHKHX CTeHOK BaKYYMHOH 

KaMepbt YCKOpHTe~g, o6pa3yrolll:HX ero cpOpBaRyyMHE:lH 06'beM. IliHpHHa meJ.m 

Me~ peHKaMM RO~e6~eTC.R: OT 2,5 M~ ~0 3,5 MM. Ropnyc pe!RH H3rOTOB­

~eH H3 .DlOPM8BOti Tpy6KH, JIMeromeii HapylKHHI ~HaMeTp 30 MM 0 TOJ.£lllHHOH 

CT8HRH 5 MM. Ha fiOJmpOBaHHOH Hapy:K.HOH fiOBepXHOCTH peHRH HaHeCeHa 

H3MepHTe~:&HM IllKMa C marOM 5-0,0[ MM • .1J.m:l TOt:IHOH ycTaHOBRE peHRH 

B BepTHKanbHOe llOJIOEeime nplil H3Me)eHMX, Ha KOpnyce Ha npOTHBOfiO­

JIOX\.HI1X CTOpoHax ero 3aKpenJieH!:l ~Ba Kpyr.mx ypOB.H.R: C npe,n:e~a.ME: E3Me-
t I 

peim.R: OT 0 ~o IO , HMeiOJllRX norpeHUIOCT:& H3MepeHM ~ '2:" = 0, I • 

.IJ)rg 3aKpenJieHM BHYTPlii BaRYYMHOH HaMepbt C<i?T B :HylKHOM no~o:ate.IDIH IIpH 

onpe,IteJieHHH OTMeTOK xapaKTepHHX TOt:IeK E E3MepeHHSI 3a30pOB peiKa 

CHa6:ateHa pa3DMHOH BHHTOBOH PYKO.R:'~KOH, Ha TO~e KOTopo:M: HMeeTO.R: 

Kpyr~aH Bpamammaaog IlRTKa TOJIIllHHOii I MIVI. 

2. I. Pa6oTa C HHBeJ.mQHOH peHROH IIQH HSMepeHH.R:X 

ITpH OUpe,Ite~eHJ.iiH OTMeTOK xajEKTepHHX TOt:IeK HO:ateB~HaR II.R:TRa 

HHBeJIJ.ilpHOH peHKH YCTaHaJIHBaeTC.R: Ha RpoMKy fiOJIIOOHOro HaKOHet:ImrRa 0,!(­

HOrO H3 IIOJIIOCOB MarmrTa C<J?T B 30HEl OIITHt:IeCKOH B~HMOCTH, T.e. Ha­

npoTHB OTKPHTllX OROH BaKYYMHOH KaMepH: YCKOpHTe~. 

ITo Rpyr~OMY YPOBHID npH ycT~lliOBRe pe:tiKR ROHTpoJIHpyeTC.R: ee 

BepTHRM:&HOe llOJIOEeHli!e H npH COBfi~~eHHH nysup:&Ka ypoBH.R: C ay~:&-nyHR­

TOM (T.e. C qeHTpOM HaRMeH:&meH H3 ero OKpy:atHOCTeH), peiRa cpRKCHpy­

eTCSI pas~MHOH BHHTOBOH PYKOSITKOH. H3MepeHH.R: BUfiO~TCSI C UOMOlll:&IO 
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HHBeJIHpa tli -007, ycTaHoBJieHHoro sa rrpe,neJiaiVIH MarHHTa ext>T. IIocJie 

CHHTRa OTcqeTa pe:fiiKa pac~CHpyeTC.fl H nepecTaBJiaeTC.fl Ha HOBYID TOq­

KY. IlpH H3Mepemm 3a30pOB Me~ DOJliDCHbiiVli4 HaKOHeqHJ4KB.1Vfi1 3M, HHBe­

JIHpHaB peHKa CBOeH HO~e~OH DHTKOH cHaqaJia YCTaHaBJIHBaeTC.fl Ha 

KpOMKY HM~ero IlOJIIDCHOro HaKOHeqH~Ka, a IlOCJie CRHTHH OTcqeTa ITO HeM 

Ha DPOTiflBOilOJIO~ID xapaKTepHyro TOqKY BepXHero DOJIIDCa 3M ~T. 

3. lVMKPOIMBE.1Jl1P C ITEPE ~HHOM BA30t1 

MHKpOHHBeJIHp c nepeMeHHOH 6a:3o:fii rrpe.nHasHaqeH ,I(JI.R' onpe.neneHH.fl 

npe:mlme.H:IDi MellU(y xapaKTepHblMM TOtLta.MR HHXUiilX ITOJIIDCHUX HHROHeqHHROB 

MarHMTa C<J?T >BHe 30HI:l BH,llliMOCTR CHapyD sri? J. 
KoHCTpyRQHH MHRpoHI4BeJIHpa c JiepeMeHHOH 6a30H BKJnOqaeT B ce6a: 

IIlTaHry, 143 rOTOBJieHHyro H3 CTaJI:&HOH Tpy6ItH, MMeiOIU.eH Hapy:sKHR2: ,I(Jfla.MeTp 

25 MM H TOJIOW:HY CTeHRH 3 MM, yseJI. ycTaHCiBim MHKpo.HHBeJIHpa H yseJI 

DO,I(BH~OH ToqeqHOH orropa. 

B yseJI YCTaHOB.KH BXO,Itf.IT: cyxap:& ITPHBapeHmm K O.IJ:HOMY TOP:UY 

IIl'taHrH, HMeiOUlllli ,ItBa CRB03HblX pe3:&CiOBllX OTBepcTM M8xi, 5 !VIM IlO,U IlO,It'.b­

eM.Hl:le BHHTI:.l C c<PepHqecimNGI ROHil;aMH, :H3rOTOBJieHH.bie 113 JiaTyHH, ypOBeH:& 
I 

KpyrJII:.lH C npe,n:eJia.MH H3MepeHRf.J OT 0 ,n:o IO , C norpeiiiHOCT:&IO H3Mepe-
/ 

HJ4H /l. t = 0, I , npH ITOMOUW: ROTOpC1r0 IIlTaHra O,ItH03HaqHO YCTaHaBJIJtiBa-

eTC.fl IlO yr;ry IlOBOpoTa. BOKpyr ee IIJIO,UOJI:&HOH OCH J4 ypOBlUI r:r;wmH.llpM-
J 

qecKoro YHT-20 c npe,uenaMH H3MepefEH oT 0 .n:o I , c norpeiDHOCT:&ro 

" H3MepeHRa 3,2 , IIpR IlOMOWH KOTOpcro IIlTaHra O,ItH03HaqHO YCTaHaJIHBa-

eTC.fl OTHOCHTeJI:&HO ropi430HTaJI:&HOH fJJIOCKOCTifl. YpoBHM KpyrJII:.lH H ~JflJIHH­

,npMqecKHH ~eCTRO CKpenJieHH C IIlTaHrOH IlOCpe,UCTBOM ~6, IIpHBapeHHbiX 

R Heiii. 

B IlO,llB:HlKHllH ys eJI ToqeqHOH OilO p1:1 MHKpOHMBeJmpa BXO,I(HT: HrJia, 

KOTOpaB 8KC~eHTJ>HqHO 3aKpenJieHa Ha <p.7la.HIJ;e, HMeiOmeM OC:& BpameiDI.fl 

npoXO.nfllltYIO qepe3 HailpaBJI.mOieyiO BTYJIKY, IlpHBapeHHyro Ha IlpDTHBOilOJIO>K-
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HOM TOPUS lliTaHrH OTHOCHTS~HO ys~a ycTaHOBRM ~RpoHHBSRHpa H r-o6-

pa3~ RpOHlliTSHH ~SCTRO CRpen~eHH~ C lliTaHrOH, ROTOpaM CBOSM nJIOCKO­

nap~e~HOH ~aCTRHEOH OnHpaeTCR Ha mapHE, npe~cTaBnSIDWRH co6oi1 

TOtrStrHyro onopy, 3aKpeiiJieH.HllH Ha KOHD;e OCH qpram.J;a. Ocr, clJ~aHD;a HMSST 

CB06o.n;y BpallleHH.fl B HanpaBJmiOlllSH BTY~Re,BO H36e>Ka.HHe npOBOpoTa ee . 

npH H3MepeHRRX npeBHllieHEH xapaETepHHX TOqeE, OHa ~RCHpyeTCS BHHTOM.I 

Ha OCH cflJiaHD;a 3aRpeiiJieH ,IUOpa~eBI:lH HOHEycHIDi RHM6, ROTOpiDI C~UT 

~JI.f.l ycTaHOBKH Mr.1Ihl B HY~Oe llO~OlK3HEe npM M3MepeHESX Ji1 ~~ CHf.ITM 

OToqeTa yrJia llOBOpOTa ee OOM OTHO(}E:TeJI:&HO pUCKH, HaHeoeHHOH Ha BTYJI­

Ke llpH IOOTHpoBKe MHKPOHHBeJIHpa. ~~Me HanpaBHR!Ome:H BTY~KH M oyxapa 

Ha mTaHre 3aKpeiiJieHH TPM nooa.n;oqm•x rHes~a, EOTopue npe~asHaqefm 

~JI.f.l saRpeiiJieHRR B HHX ~HEaTopa qaooBoro THna Mq-IO, KMeromero npe­

.neJIH msMepeHHs OT 0 ~o IO MM o ~euoii ~e~eHM O,OI MM 14 ,14onycTHMO:li 

norpelliHOCT:DIO M3MepeimS A e. = 0, 03:~ MM, ij03BOJISIIOWRe ,ILHOKpeTHO K3Me­

p8T:b MepHyro OaS.y npHOopa ll.PH H3MepeimSX. MsMepHTe~:&Ha:ti OTepE:eH:& HH­

,1lH!taTopa CHaO~eH IIJiaCTHHqaTUM JDYllOM TO~WRHOH 0,5 MM. 

3.I. PaOOTa 0 MHEp2HHBeJilip9M npH H3MepeHHSX 

IIpm msMepeHKsx .IlAA onpe~e~eHHs npeBblllleHHB Mew xapaETepHbiM11 

TOtrRaMH llOJIIOOHOrO HaROHetrHHKa 3M HeOOXO~MO no~~eMHHMH BHHTaMH lliTaH­

ry yOTaHOBMT:b TaKHM 00pa30M, trT061l nysup:&KM KpyrJioro H ~pHtreo­

KOrO ypoBHeH Haxo~o:r:, B HYJI:&-nyf~Te. ITpH STOM noJIO~eHHH lliTaHrH 

MHKpoHKBeJmpa 6epeTOS OTCtreT "a" r::o HH,IWKaTopy Wi-IO. MoKOMOe npe­

BUIDeHHe onpe.neAAeTos no ~OPMYJie: 

H = + a + MO . (I) - -
r~e a - oTotreT no H~aTopy; NO - Meomo HYJIR npm6opa (T.e. oT­

otreT no Ha.ItHRaTopy npH HYJieBOM npeBHmeHHH). 

3Ha.RH nepe~ BSJIPiliHHOH "a" H "MO" 3aBHC.f.1T OT HarrpaBJieHHS xo,na 

H3Mepeim.a. B O~trae HSOOXO,UHMOOTH H3MepeHH.a 6asH MHRpoHHBeJmpa, Hr~a 
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paC~KCHpyeTC.fl H llOBOpaqMBaeTC.fl BOKpyr OCH ~~aHUa Ha He06XO~MH~ 

yroJI. HeH3MeHHOCT:b MeCTa HYM npM TaKOM llOBOpOTe o6ecneqHBaeT TO­

qeqHag onopa OCH Bpame~ ~aHUa :a COOTBeTCTByromaa IDCTHpoBKa ypOB­

He:fi. 

YpOBim IDCTHpyroTC.fl TaKHM 06pa:30M, qT06H npH YCTaHOBKe HX ny3H-
c 

p:&ROB B HY~-llYHKTe a~HTpHqHaa Jir~a OITRCWBaJia llpH BpameHHH ORpy~-

HOCT:&, ~e~myro B ropH30HTaJI:&HOH ~IOCROCTH. TaKaR llOBePKa npH60pa 

ocymecTMaeTc.a Ha noBepoqHoH ~TH, ycTaHOMeHHo:M ropM30HTaJI:&Ho. 

4. HYTPOMEP HOIMYCHblf1 

HyTpOMep HOHHYC~ npe.IJ;Ha3HatreH ,1l;JI.Si H3Mepe.tm.fl BepTHRa.JI:&HHX 3a-

30pOB MeXQzy KpoBRa.MH ITO~COB Mar.wrTa CHHXpo(pa30TpoHa, RaE B 30He 

OllTHqecKOR BR,IU1MOCTH (T.e. B paft.io.He OROH Ba.KYYMHOH Ra.MepH YCKOpHTe­

JI.fl), TaR 11: BHe 3T~ 30HH no BCeMY RO~:DI.O' (}PT·.' ' 

HyTpoMep ll03BOJI.aeT H3Mep.flT:b ~a30p6 Me~ KpOMKaMH llOJIIDCOB Mar­

HmTa C TOqHOCTbiD ± O,OI MM B npe.IJ;EJiaX: 

a) B,UO~:& npo.IJ;O~HOH OCM HYTPCMepa e = 395 + 25 MM; 

6) npH CMemeHH.aX 3R30p0B llOJIKCOB 3M OTHOCHTeJI:&HO BepTHKaJI:&HOH 

~OCROCTH B KOTOpOH npn H3MepeHR.aX ne~T OC:& HYTPOMepa, OT X=O .IJ;O 

X = ± I2 MM. 

KOHCTPYKUHH HOHHYCHOro HJTpoMepa paepa6oTaHa C yqeTOM KOHCTPYK­

TMBHUX OC06eHHOCTeH HHBe~pHOH peHKR H MHRPOHHBeJIHpa C rrepeMeHHOM 

6a30H (pHc. I H 2). TaK~e KaR H HHBeJIHpHaa peMKa OH CHa6~eH: HO~e­

BH.IJ;HOH IIBTKOM, 3aXWMHHM BHHTOBHM yJTpOHCTBOM H KpyrJibiM ypoBHeM, ll0-

3BOJlffiOWH.M ycTa.HOBHT:& HYTPOMep BepT:tiRaJI:&Ho. 

MaJIOrHqHQ HHBe~pY . . HYTPOM,3p HMeeT H3MepHTeJI:&HYIO HrJiy, sa­

RpeiTJieHHYIO 3KCIJ;eHTpHqHO Ha HOHMYCHt)M 6apa6aHe. 3i8reHTPHCHTeT HrJibl 

I2 MM. Ha HapylKHOH llOBepXHOCTH 6apa.6aHa HaHeceHa HOHHYCHaR II.IRaJia, 

CJIYlK.alllM ;II.JISJ OTcqeTa yrJia noBopoTa HrJibl npH usMepe~x sasopa. B 
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BHHTOBOM PYKORTKe HMeeTCR npope3h C pHCRaMH ~ C~THBaHHR yr~a. 

~KaTOp Mq-25 BCTaBneH H 3aRpe~eH BMHTOM B ~epmaTe~e, ROTO­

p!lli 3anpec%BaH B KPOHWTeHHe, Ha KOTOpoM npHKpe~eH OTIOCTHpOBa.HHbiH 

Kpyr~ ypoBelih. RpomnTeHH 3aRpen~eH Ha Kopnyce pefiRH. Oc~ HOflEYCHO­

ro 6apa6aHa H M3MepHTe~nHHH CTep~3Hb ITpH60pa Mq-25 COe~HeHH XteCTKO 

MeXQJ.Y co6oi1 nocpe~cTBOM coe~HHTe.rrnaoro cTeprum. HoHHycHUfi 6apa6aH 

HMeeT CB060~ nepeMemeHHR B.HyTpH :3HHTOBOR pyRORTKM. llepe~H*eHHe 

ero ocymecTBJI.SeTcR npyDHoi1, IIaJJ:e•roi1 Ha ocn 6apa6aHa. Mr~a HMeeT 

CB06o.n:y nepeMeme.HRSJ BORpyr npO.IJ;OJ!hHOH OCH .HyTpOMepa B npe.n;e~aX yr­

~a B 270°. ITepeMemeHHe ee ocymecTJ~eTCR c noMownro ycTaHOBoqaoro 

~HM6a, ROTOpuH 3aRpen~eH Ha TO~e BHHTOBOM PYKORTKH. B Hepa6oqeM 

ITOJlOXteHHH Hr~a HaXO.IJ;HTCR B.HyTpH P3'KORTKH, ITPH cmaTOH npyoae H ~liiR­

CHpyeTCR TaM CITel.U1a~nHI:lM BHHTOM ~E~pmaTeM HimBKaTOpa. HOHMiyCOO 

.HyTpoMep TaRxte, RaE H HHBe~HpHaR JleHKa cma6xteH Rpyr~oti ITRTKOH, HMe­

romei1 CB060~y BpameHHR B CITel.U1MnHCH B!cyJI.Re, 3aRpenJieHHOH Ha B.HyT­

peHHeH CTeHKe BHHTOBOH PYRORTKH. 

4.I. Pa6oTa C HOHHYCHHM ffYTpoMepoM 

YcTaHOBKa HOHHYCHOI'O HyTpOMepa B ITOJlOxteHHe H3MepeHHR ITpOH3BO­

.IJ;HTCR aHaJlOrHqao ycTaHOB.Re HHBeRHpaoi1 peti.Rn. Crreum~n.Ra xe pa60TH c 

HYTPOMepoM,3a.RJliDqaeTM B CJle.n;yromeM. 

llOCJle 3aRpe~eHHR HyTpOMepa B BepTHKaJlbHOM ITOJlO*eHHH H3MepH­

TeJinayiD HI'~Y ITOBOpaqHBaiDT BO.Rpyr ~yO~OJinHOH OCH .HyTpOMepa Ta.R, qTo-

6a oaa MOrJia rrorracTn B meJI~ Memny :!eH.RaMH RpeiTJieHHR wopBaKyyMaoro 

06'1eMa Ka.Mep!i H KOC.HyT~M Rp0MRH BepXHei'O ITOJIIOCHOI'O HaKOHeqrm.Ra 3U, 

paCITOJIOEeHHOrO CKMMeTpHqHQ HHEHeMY ITOJliDCy, Ha .RpoMKy KOTOpOI'O OITH­

paeTCR HOXeBH.IJ;HaH ITRT.Ra. 3aTeM OT~rCRaeTCR BHHT ~HKC~H H3MepHTeJl~­

HOI'O CTepXHR H~KaTopa Hq-25 H HOirnyCHHH 6apa6aH ITO.IJ; ~eRCTBHeM 

C:xta.TOM llpyDHH nepeMemaeTM H ITO,IOKHMaeT H3MepHTeJinayiD HI'JIY K Bepx-
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HeMY no~CHOMY HaROHeqHHKY 3M, KOT)paH OCTaeTCH no~~TOH K KpOMKe 

Ha BpeMR H3MepeBEH. ITo H~KaTopy :{q-25 6epeTCH OTCqeT B ~aHHOM 

MeCTe H3MepeHHS Ha Mai'HHTe C<P.T. 0Ti)tJeT yrJia nOBOpoTa HI'Jll:l 6epeTCH 

no WKaJie HOBEYCHOI'O 6apa6aaa. 

3asop MeJK.UY nomoc.HbiMR Ha.KOHeti:mKa.MH MOJKeT 6HT:& onpe;n:eJieH no 

cJie~romeH ~O.PMYJie: 

L = a + B + 4 ,q ( 2) - ) 

r~e a -oTctieT no H~KaTopy; 

B - 6a30Bafl ~JIHHa HOBEYCHOI'O HYTPOMepa OT KOHUa HO!teBlUHOH 

llflTRH ~0 KOHUa HI'JIH npm H~KaTope,yCTaHOBJieHHOM Ha HYJI:&; 

4€- nonpaBKa, BBO,JU1MM H3-3a yrJia pa.CTBOpa IIOJnOCOB, KOTO,Pafl 

MoxteT 6HT:& onpe;ueJieHa no Cf>OPMYJie: 

A.£!. = £ · ~ · Si11 0 , (3) 
II 

r~e €- BKC~eHTpHCHTeT mr~; 

ci- yrOJI MeJKJlY BepXHHM H Fm2t.H:HM nOJITOC.HbiMH HaROHetiHHKaMH 3M; 

Y- yroJI noBopoTa mr~ OTHOOHTeJI:&Ho HarrpaBJieFms op6mTH. 

Me,mfaHHM noBepXHOCT:& YCKOp:HTHJISJ MOXteT 6HT:& onpe;neJieHa B nepBOM 

npH6RBXteHHH RaK JIOMaHaB IIJIOCKOCT:& CHMMeTpHH BepXHHX H HH~X ITO-

JnOCOB. 0TMeTKH ~n TOtieK, npHHa,ll)Ie2tamHX 3TOH IIJIOCKOCTH, MOlltHO Bl:l­

'qkiCJIHT:& IIO <P0PMYJie: 

H /..., 
·"Mrr = HHII + 2". .J (4) 

I')le ~II - OTMeTRa xapaKTepHOH TOtfKH HH:atHero IIOJIIDCHOI'O HaKOHeq.ImRa; 

L - sasop MeJK,Uy K.POMKaMH nomocoB orrpe~eJieH.HI:.lM no cpopMYJie (2). 

B 3aKJIIOtieHme a:BTOp BbipruKaeT c5.raro.n;apHocT:& 10. E. <l>e.n;oceeBy, 

DpHHHMaBWeMY yqaCTHe B C03.D;aHKH IIpEc50pOB H HX HCTIRTaHRH Ha YCKOpH­

TeJie. 
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