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H.D.BaciDTHHc~ H ~· 

K BOnpocy 0 BhiCOTHOM TIO.IlOJKeHIDI aJieRTpOMai'ImTa 

cHHXpo~aoTpoHa OMHM. 

TipHBO~CH MeTO~Ra BhiCOROTO~dHX reo~e3H~eCKKX H3MepeHHA 

BHCOTHOrO TIOJIOJKeHHH aJieRTpOMarHHTa JHHxpo~a30TpOHa OHffH, TIOJIY

~emme peayJI:bTaTH H3MepeHHi H xx aH.9JIHa. 

UeJlb pa6oTH - no.ny~eHHe HHq;op:\1a.I1,1m o AID:Ia.MMRe BHCOTHHX 

nepeMemeHHi aJieRTpOMarHHTa CHHxp0~30TpOHa H COOp~eHHH YCKO

pHTeJlbHOrO KOMnJieKca. 

B pe3yJibTaTe HCCJie.n;o:Ba.HHA TIOJI)"leHa CTaTMCTH~eCKaH HHq;op

MaUHH 0 ~aMHKe BhiCOTHHX nepeMemeHKH aJieRTpOMarHHTa YCROpH

TenH H coop~eHHH aa nepxo.n; I9?3-I976 r.r. 

Pa60Ta BHTIOJIHeHa B ~a6opaTOpH~ BhiCOKHX aHeprE!, 

}Jy6Ha, I9?9 r. 



TO THE QUESTION ON A HIGH-ALTITU:)E POSITION OF THE ELECTROMAGN.E11' 

OF THE DUBNA s·mcHROPHASOTRON 

Information is presented on the methodics of highly precise 

geodetic measurements of a high-altitude position of the electro-

magnet of the Dubna synchrophaso·:;ron as well as 

data of measurements and their mlalysis. 

the obtained 

The aim of this work is to get information on the dynamics 

of high-altitude shifts of the electromagnet of the synchrophaso-

tron and its buildings. 

As a result of the studies on the dynamics of high-altitude 

shifts of the electromagnet of the synchrophasotron and of its 

buildings, statistic information has been obtained. 

The investigation has been per:f'ormed at the High Energy 

Laboratory, JINR. 



BBe,n;eHHe. 

Pa6oTa yoRopHTe~ onpe,n;enHeToH MHOrHMH napaMeTpaMH yoTaHOB

RH, B TOM ~O~e H TOqaOOTDD YOT~OBKP: a~eRTpOMarHHTa /3M/ yoRO

piiTeJIH /Y /. .IT,y,meHOIG!i Omi.xp$30TpOl:: /CfiT/ Ha aHepr:.mo 10 raB 

paOOTaeT 0 I957 ro,n;a, J:IO xapaRTepHOTJl:RH 3M ~T, B lla.OTHOOTH ero 

.n;e(.PopMa.IlHH 3Ha."tmTe~HO OTJmlla.IOTOH OT npoeRTllliX /I, 2, 3, 4, 5/. 

B OBHSH o peanHsauHel Ha CIT fiiOrpaMMH noBuweHHH miTeHOHBHoo

TH YOROpHeMoro nyqRa 0 BBe,n;eHHeM HOBC•rO muteRTOpa JIY -20 B paOOTy 

B03HHRna HeOOXO~OOTD B npoBe,n;eHHH r:o~OOHOH O~eMRH ,n;eiOTBHTeRD

HOrO nonoxeHHH neHTpa sasopa MarHHTa yoRopHTenH. B I972 ro,n;y oan 

npoBe,n;eH aHaJIHs ,n;e((>opMainl! 3M O)T H c•npe.n;e~eH peaJIDmdi npo~nD 

~ero no~oa 3M yoRopHTemr. K aTo~· BpeMeHH ooa,n;KH 3M ~ yBe

Jm-qwmoD no opa:BHeHH.D o 1956 ro,n;oM, ~ . .n;e(l:oPMa.u;w:r ~aMeHTa ,n;o

OTHrna 25-28 MM./6/. 

CornaOHO paOOTe /3/ STO OO~OH.f.:eTOH TeM, 'tiTO q,axTH'CleORafi 

HarpysRa ~sH'CleoRoro ooopy,n;oBaHHH Ha rpyaT oooTaBRna 2.6 Rr/oM2, 

'ClTO npHM:epHO Ha 3) % OORDWe, :t~eM paoc::t~eTHaJI 2.0 Rr/orl-. BoaHHR

nme ooa,znm HMeDT HepaBHOMepHI:dt xapaR'l'ep (B B~e Bo~ooopasHoi 

RpHBOi) H HaO~,n;aiOTOH RaR B p~MDHCIM, TaR H B aROHaJIDHOM Ha

npaBneHIDIX no ROnDny YOROpHTemr. B S'l'0:£1 paOOTe OTMe'tleHO, 'ClTO Ha

pyJJtHbte Rpa.fi RBa,Iij)a.HTOB (K) C»T OIJYI1t9l:!bi c50nDIUe, 'ti9M BHyTpeHHHe , 

H STa paSHHI:ta ,IJ;OOTHraeT no paSI!HM H3MepeHH.RM OT I. 5 .D;O 5 MM /6/. 

CornaOHO Tpec50BaHRHM npoeRTa ,n;onyoR l:ra pa3HOOTD BHOOTHOrO no

JIOJKeHWl KY 3M ,II;OJDiteH c5NJI OOOTaBJIHTD + 2 MM /2/. -· 
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tm.cTHIJ; {311) B CwT no,JWOOHo paccMoTpeF.:o B pa6oTe /7 I. ABTopanm aToi! 

pa60TR llORaSaHO, ~TO HMeHHO ~e~p~M ~aHTOB YCROpHTenR MO~

HO C1W:TaT1> O~OH HS np~ paSBHTHR Ee~eJia.TeJI:&HRX pesOHaHCOB 

CBRSH 6eTaTpOHHRX RO~edaHHI, fiPHBO~~X R llOTepRM ny~a Ha BepTHKanl>

HRX CTeHRax Ra.MepR YCROpHTeJIJI, a, SHE~'tll!T, B ROHe~OM C~eTe H HHTeH

CHBHOCTH C~T (~TO Ha6JIIO,Il;aJIOC1> Ha YCKOpHTe~e B Te~eHJie ,nJIHTe~Horo 

BpeMeHH) 1 XOTJl anepTypa Ba.RYYMHOi RaltepR 2000x4QQ .MM H TOR mDKeR-

UHH ~aBanH OCHOBaHHe ~ no~~HHJI Dj~OB 60JI:&Wei KHTeHCHBHOCTH • 

.ne~pMa.IJ.HH KY npno,w.rT R YMeHI>meHHIO BepTHRaJil>HOI anepTypR 

H MOryT 6RT1> CROMneHCHpOBaHR C llOMOml~ KOppe~ MarHHTHOrO llOJIJI 

CJJT, O~aRO HeROHTpOJIHpyeMOe HSMeHemre ~e<J!opMa.IJ;H:I 3M YCROpHTe~ 

BO BpeMeHH HSMeH.A:eT xapa.KTep H Be~tnmy DOTepl> IJY1U(a, qTQ B CBOIO 

oqepe~ Tpe6yeT Tpy~oeMRHX onepa.IJ;Hi nepecTpom peDMa. cHcTeM 

ROppeKUKH MIT yCKOpHTeJIJI. 

ITpH COOpy~mm [ CHH.xpoqla30T])0Ha He 6HJIH npe.ztYCMOTpeHR 

fiOCTOJIHHRe IOCTHPOBO~e YCTpoiCTBa ~Iff peryJIHpOBKH BRCOTHOrO no

~o~eiDUI ROJI:&IJ;eBoro 3M, Ka.K a To 6WIO e~eJiaHo Ha EaBaTpoHe I 41, H 

3TO 06CTO.A:TeJ'I.I>CTBO He fiOSBOJIJieT npoH:3BO.n;HT1> era IOCTHpOBRY BO 

BpeM.A: OCTa.HOBOR. Ho llOCROJI:&Icy' YCROpH~PeJI:b S~eHHHX tla.CTHI.1; 1 Ka.K 

HSBeCTHO, .A:BnReTCJI npeu;HSHOHHRM COOp:fJKeHHeM, TO OH Tpe6yeT CHCTe

MaT~eCROrO Ha6JIIO,Il;eHHH sa ~eWOpMSURmm! HeCymHX CTpOHTeJI:&HRX ROH

CTpyt<:Uldi H OCa.IJ;OR ~a.MeHTOB DO~ mDv'JH. Ta.KHe Ha6.mo.n;emm: BOSMOEHO 

OCYuteCTBHTl> C llOMOm:E>IO MeTO~OB H npHOOpOB BRCOROTO~Oi npHRJIEWIOH 

reo~eSHH, ROTOpa.A: llOSBOJIJieT BRfiOJIHJlT:o Ta.KHe HSMepeHIDI, B TOM 

~c~e H BRCOTHHe, ~0 ~eCJITHX H COTRX ~O~el ~eTpa 18/. 

Y'tiHTRBa.A: BRmeHS~O~eHHYIO CHTyan~ Ha yCROpHTeJie, 6HJIO pemeHO 
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BHOB:& opraHHSOBaT:& Cl!CTeMaTWieCRHe r·~O.n;e SH'CJeCRHe H3Mepemur BHCOT

HOrO noJioxeHHR 3M <»T (npepBaHHl:le B I956 ro;rry, xor.n;a 6HJI c.n;eJiaH 

BHBO,I( 0 TOM, 'CJTO YCTaHOBHJIOCl> paBHOB13CHe H npexpaTHJIHC:& .n;eqJopMa

nD OCHOBa.HHR 3M YCKOpHTeJI.fl H cWH.n8M3HTa) C ]leJI])IO BWICHeHHJI npH

'CJHH .n;aJI:&Heammx .n;e~pMaUHI, npoHsome~UHx sa nepmo.n; I956-I972 r.r. 

H onpe.n;eJieHHR .n;eiCTBHTeJI:&Horo flOJIOlte:[Kff Me~aHHOi flOBepXHOCTH 

ycxopHTeJIH. 

)J,Jm KOHTpOJIJI BblCOTHOrO DOJlOlteHWI Me.n;HaHHOi flOBepXHOCTH yc

ROpETe.rui He06XO.n;HMO onpe.n;eJIHT:& OTMeT.Em xapaRTepHI:lX TO'CJeK mDIUmX 

flO~COB MarHHTa C~T H HSMepHT:& C 60JioWOii TO~OCT:&IO COOTBeTCTByro

~ HM sasop Me!,I(y KpoMKaMH flOJIIOCOB, o6paSOBaHHl:li He llJlOCRODapa

~eJI])HHMH DOBepXHOCTRMH, a KOTOpRe E~eiOT Me~ C060i paCXO~iiCH 

OT neHTpa ycxopHTeJIJ1 yroJI BeJIH'CJHHoi 3.3 x I0-3 pa.n;. HsMepHT:& sa

sop C TaRO! TO'CJHOCT:&IO HSBeCTHI:.IlVlH MeT<>.D;aMH H CYmeCTBYI<JllHMH npH60-

pa.MH, npHMeiDieMHMH B reo.n;eSHH H MalliHJ!OCTpoemm:, OKaSaJIOC:& HeBOS

MOltHHM, TaR RaR npH ROHCTPYl'IPOBa.IIHH .Ba.RYYMHOi KaMepbl (»T He 6Wia 

npe.n;yCMOTPeHa BOSMOltHOCT:& TaRHX BHCOEtOTO'CJHbtX HSMepem. 

C ueJI:&IO pemeJmSI nocTaBJieHHblx B:nne sa.n;a"CJ B I973 ro.n;y 6u.na. 

paspa60TaHa H npe,n;JIOlteHa MeTO,n;HKa BR~OROTO'CJHRX reo.n;eSH'CJeCKHX HS

MepeHHi, ROTOpaH npe,ItVCMa.TpKBaJia nepaHeCeHHe 'CJaCTH STHX HSMepeHHi 

BHYTP:& BaRYYMHOi KaMepu ycxopHTenH. :BunoJIHeHHe pac5oT no aToi Me

TO.n;HKe /9/ noTpe60BanO COS,I(aHHH ~a HeCTaaAaPTHHX reo,n;eSH'CJeCKHX 

npH6opoB : peiKH mmeJIHpHoii, MHRpoHKseJIHpa c nepeMeHHoA 6asoii H 

HOHHYCHOro HYTPOMepa /9, IO/. 3TH np:~60pbl 6UJIH paspa6oTaHU H HS-

,rOTOBJieHH B !B3 OHHW. 

MeTO.n;HKa reo.n;eSHqecKHX HSMepeHHA. 
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BHCOTHHX ,n;eq:opMa.IJ.d Me,ICHa.HHOI fiOBep:X:E:OCTH. 3M ~. K Ha-qany 1974 

ro.n;a 6una BHnonaeHa c~eMRa no~OEeHRff Me.n;HaBHOI noBepXHOCTH MarHHTa 

ycxopHTe~ no BHCOTe. 

~ o6ecne~eHHR nocTOHHCTBa oTc~eTa B I9?4 ro.n;y Ha o6~eKTe 

6Wia. cos.n;aHa OIIJ)pHa.R: ceT:o B mr,n;e xyc'la r.ny6HHHJ:DC HHBapimx penepoB. 

RycT pacno~OEeH B 60 MGTpax OT S~SHEJ.: CHHxpoiDaSOTpOHa. HCXO~ 

OTMGTRa nepe.n;aeTCJI Ha WKa.ny Hz ~5 BblCC,Tl_I0:£1: ceTH, pacnoJIO.xtemiOI 

Ha cTpOHTeJIDlillX ROJIOHHax B saJie ycROIIHTe~. 

BHCOTHSH CeT:D B SaJie o&T saxper~eHa 52 WRaJiaMH Ha HeCymHX 

KOJIOHHax H BCfiOMaraTeJI:DHOM o6opy,n;OBai.XH /pnc.I/. 

,l.T.JJ:H Hafimo.n;eHHR sa nOJIOJKeHHeM KcJimOrO 6JIORa Ha HeM 6WIO sa

RpenJieHO no 4 lllKaJIKM. Hs-sa sa.I'pOMOJK,I;eHHOCTH SaJia CHH:x:poqnsOTpOHa 

BCfiOMa.I'aTeJIDHIIM H SKCnepHMeHTaJIDHblM c~6opy.n;OBa.HHeM y.n;aJIOC:D CHCTe

Ma.TH~eCKH CJie,D;HT:D JIHJ.UI, sa 280 WKaJIRaMR HS 400. llOJIOXeHHe aTRX 

TO~eR onpe,n;eJIJlJIOC:D MeTO.D:OM reoMeTpH~ECKOrO HHBeJIHpOBa.Hirm KOpOTKHM 

BHSHpHI:lM ~OM. 0T penepOB BHCOTHOI C:eTH npORJia,ItbiBa.JIHC:D BHCJrtme 

XO,n;H MaKCHMyM B .n;Be CTa.HI.tRH. 

Me,ICHaHHaH fiOBepXHOCT:D B nepBOM npH6JIRJKeHHH onpe.n;eJIHeTCH RaK 

JIOMa.HaJI IIJIOCKOCT:D CH.MMeTpHH fiOJIOJteHH.f.: Bep:xmiX R HIDKHHX UOJIIOCHHX 

HaKOHetnmROB. 0TMeTKH HM~ TO~eK, npHHa.ItJieJ.~ta;mHX aTol nJIOCROCTH, 

MOltHO BH'qHCJIHT:D, SHaH OTMeTxy HHJKHerCt fiOJilOCHOrO HaKOHelUD!Ka 'H ~-n 

H BeJIR~ sasopa e . 

PemeHHe sa.na~ onpe.n;e~eHHR noJICtJKeHR.fl Me.n;Ra.HHOI noBepXHOCTH 

6aJio pas.n;eJieHo Ha .n;Ba aTana : onpe~eJ£eHHe noJIOEeHHH HIDKHHX nomoc-
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HIDC HaKOHe'tJlnutoB ; HSMepeime sasopoB . 

ITOCROXLK,y npH C60pKe YCROpHTemi xapaRTepHHe TO~ llOniDCOB 3M 

He 6HHH BHHeCeHH Ha BHeWHHe 60ROBUe JlOBepXHOCTH CTOeR CeRTOpOB 

RB~TOB, HsMepeHHH no onpe~e~eHHID Tonorpa~ HHXHero nonmca 

8M ~T BllfiOJIHJt71HC:& Henocpe~CTBeHHO BHYTPH Ba.RYYMHOA Ra.Mepbl. HsMe

peHH.H llpOBO,IUI~C:& B CTecHeHHbiX YCJIOBJta:X, He6Jia.I'OnpMTHbiX )1,JLFI BU

COROTO~biX HSMepeHHA. 

ITo~o6HaR c~eMKa Tonorp~ ~KHero nonmca BunonHHnac:& co~e

TaHHeM 2-X MeTO~OB reOMeTpH~eCROrO mrseRMpOBaHHH H MMKpOHHBenHpo-

Ba.HIDI. 

HsMepeHHe BeJm1!mm sasopoB npo;l!sBO.I(HTCH : 

I) cyTeM reoMeTpH~ecRoro mme.mpoBa.HRR: ; 

2) C HCllOJI:&SOBaHHeM CllenHa.JIDHI)rO :HyTpOMepa. 

BeC:&Ma C~eCTBeHHbiM BOflPOCOM ~3nHeTCH OUeHKa TO~OCTH HSMe

peHHA H BH~cJieHHHX ~aBHUx. BsaHMH~e noJioxeHHe penepoB onpe~e~oc:& 

CO Cpe,llHeA RBa.npaTH~OA norpeUlHOCT:&IO 0, 02 MM, ~TO C BepoHTHOCT:&IO 

95 % rapa.HTHpyeT HeHSMeHHOCT:& HCXO~<>i OTMeTim C norpeiiiHOCT:&IO 0, 05 MM. 

Cpe~ RBa.npaTH"C!HaJI norpeiUHOCT:& nept~,n;a~ OTMeTKH OT OllOpHOkt CeTH 

Ha I1IKaJIY .li 35 pa.BHa O,I5 MM. 

llpH KOHTpOJie BbiCOTHOrO llOJIOXeH.~ CTpOHTe~:&HHX KOHCTpyKUHH 

H TeXHOJIOrKqeCKOrO o6opy~OBaHHH cpe,n;:~ KBa.npaTH~aH norpemHOCT:& 

onpe,n;eJieHMH O,n;Horo npeBHWeHHH npH ~~He BHSHpHOrO ~ 6 M. HS 

O,llHOCTOpOHHero XO,n;a npH ;u;ayx ropHSOH rax HHCTpYMeHTa f' = 0, 060 MM • 

.UomSa.Ho / II I , liTO OTMeTKH penepo:a H HX cMemeHHH npaKTH'iecRH 

Hesa.BHCIDVIll. 
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HCCJie,noBa.l~Hi MOJKHO oxapaRTep:H30BaT:& r:PH UOMO!qK MO,neJieit, OUHCHBa.IO-

mHX 0~ HnH HeCKOJffiRHMH ypaBHe~: nOJIO~eH:He BC6X ROHTpOJIRpyeMHX 

TOlleR • .AHa.JIOrH'qliaf! MeTo..zuma a.Ha.JI.Hsa npHMeHHeTcJI B JI.I(epHoii <lMSHRe / 12/. 

]J)m. HCCJie,nOBalm.F.I BbiCOTHHX CMetne·mtit CTpOHTeJffiHHX ROHCTpyro.nrli 

K TeXHOJIOrH'tleCROrO o6opy,nOBaHK.F.I CHHXI~~30TpOHa B Ra'tleCTBe MaTeMa

TH'tleCKOi MO,neJIH HCnOJffi30BaJ1aC:& BepO.F.I~'Hei:1ma.f.l nJIOCROCT:b 

.Jlx + _ B g + a - ~ : o, · 

r,ne fi - Ha.RJIOH o(bopMJI.mOI.nei nJIOCROC:TH B,nOJTh OCH _X ; 8 - Ha.RJIOH 

O~p~tnei UHOCROCTH a,nOJffi OCH Y j £r - paCCTORHHe no OCH ~ OT 

Ha~ CHCTeMH KOOp,nHHaT ,no O~p~~! nJIOCKOCTH. 3HalleHH.F.I napa-

MeTpOB _ j1 , f::> 1 ' H C Bbi'tiKCJI.F.IIOTCSI I£0 cnoco6y HaKMeH:blliHX RBa,n;paTOB. 

HsMeHeHKe napaMeTpOB Bepo.F.ITHe~Iei nnocKOCTH xapaxTepHsyeT 

HaKJIOHhi no HaripaBJieHmo ocei KOOp,nKHa~· ( ~ 'A H i1 .B) K H3MeHeHHe 

paCCTO.F.IHRf.[ OT Ha'tiaJia OTC'tleTa no TpeTl>ei KOOp~HaTe ( f:l "'C) : 

j .f/;v = fl'' - Jl t< ; 
C1,.. . d -

L1 Bd· t< ~ 1'3'';- s ~; ' d ,· .-

/J. CJ~<. -:: c· ·-c d 1<. ) 

1:::-

r.ne Ka,neKChi d H ~- COOTB6TCTB~Cp~mHHBaeMbiM UOJIOXeHHHM 06~eKTa 

Ha MOMeHT npoBe,neHHH COOTBeTCTB~X nHKJIOB • 

.1J.mi Bhi.fiBJieHHJI HeJIHHe~Oft COCTaHJJJIIOll{ei BepTHRaJffiHhiX ,neqx>pMa

rr,mi mcno.71b30BaH Ma.TeMaTH'Iecm annapaT .n;l!IcnepcHoHHoro aHa.JIHsa. B 

Ka'tleCTBe YCJIOBHOrO MaTeMaTH't16CKOrO Ol~aHH.F.I npHMeM OWOP~ 

nJIOCKOCT:&. Pa36pOC nOJIOJKeHHH TO'tieK COOpyJiteHH.F.I no BhiCOTe MOiltHO 

xapa.RTepHsoBaT:& ,ItHcnepcHe:.ti 7> (~ ~· ·. 
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L:n 2 

ift (r'i - 1~·, -8jY~- c;) . 
17- i. 

r.ne ~ i/ - HSMepeHHoe (BwmcJieHHoe) noJio.xteHHe TO 'tUm t B rJ -M 

Il.lUtTie HSMepeHd ; X{ , Y,[_ - ee ROOp~:tHHa.Tbi ; 1J - 't!HCJIO TOT.IeK. 

EcJJ.H ~cnepClm ]) (A.~ H ]) (L1J'i( pa.BHbl, TO MOJKHO CtmTaT:b, 

T.ITo coopYJKeHHe nepeMemaeTcsr Ra.K e.nmme n;eJioe. I'HnoTe sy o paBeHcTBe 

~cnepcd: MOJKHO npoBepHTI>, BbiT.IHCJJliD ltx. OTHome:mre 

]) (~ )/'"' p = -~. J 
J)(A)-- , 
-:· K 

lipH · F' 6. .z=-~ MOJUIO C~TaT:&, T.ITO HSMeHeHRe .n;HcnepCHH Hecyn{eCTBeHHo. 

3HaT.Ieime Fq;. Bb16RpaeTcsr Hs Tac5JUIIJ; / I3/ no tmcJiy TOT.IeK H npiDiH-

TOMY ypOBHIO sHaT.IHMOCTH, pa.BHOMY B HallleM C.rrytra.e 5 %. AHaJIOrHT.IHOe 

npHMeHeHHe annapaTa ,ItHcnepcHoHHoro aJ[8J]Jll3a npne.neHo B pac5oTe / I4 j . 
lipHMeHeHHe onHcamroro Bbl1IIe Ma.TE!MaTHT.Iecxoro annapaTa K pe syJI:b

TaTaM fiOBTOpHbiX reO,zt63RqeCKHX H3M6pet~ ll03BORHJIO C,IteJiaT:b CJie,ztyro

IItHe BblBO.ztbi : 

I. 0c5IItHe Ha.RJIOHbl s.zta.HHJI xopomo corJia.CYJOTCSI c HSMeHeHHeM 

ypoBHSI rpYHTOBbiX BO.zt I p:ac. 2/. C no.rcoeMoM rpYHTOBI:lX BO.zt s,na.HHe B 

D;eJIOM Ha.RJIOHSieTCSI TaKHM Oc5pa30M, T.ITO Y'f.laCTOK, paCllOJIOJKeHHbli OROJIO 

TpeT:&ero no xo.ny nyT.IRa K~aHTa, no~HHMaeTcsr ; Y'f.laCTOK, pacno

Jio.xtemmil oKoJio nepBoro no XOJJY nyq:Ka KBa.II;paHTa, onycKaeTcsr. 

llpH OnyCKaHKH ypOBHSI rpyHTOBbiX BO,It Hac5~,ztaeTC.ff Oc5paTHbli 

nponecc. 

2. Ceso.HHble HaKJIOHLt S,Ita.HHSI HOC.RT nepHO,IJ;H'tleCKHH :xapaKTep. 

HsMeHeHHe noJio.xteHHSI npoTHBonoJIOXHHX TOT.IeK s~ xapaKTepHsyeTcsr 

B6J!HqMHaMH no~a 0,9 + I,O MM. COOTBeTCTB~ rpa~K npHBe,zteH 

Ha pMc.3. 
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KpoMe Toro, Ha~ c cepe~ I975 ro~a, cymecTBeHHoe BnRH

HHe Ha 06mHe HaK~OHU 3~8HHH CHHxp0~30TpOHa Ha~ OKa3UBaTb B03-

paCTaromHe Harpy3KH B pa!OHe CTpOHTe~bCTBa HOBOrO SKCnepHMeHT~

HOrO saJia (Kopnyc H.! 205). K cepe~e 1976 ro~a coopYJKeime HaK~oim

~ocb B CTOPOHY TpeTbero KB~Ta TaKKM o6pa30M, ~TO npOTHBOllO~O~

HHe ~CTKH ~aHHH H3MeHHnH OBOe no~o~eHRe no BHCOTe B CpaBHeHHH 

c 1973 ro~oM Ha 1,9 + 2,0 MM. K HIDniD I976 ro~a aToT npouecc eme 

He npeKpaTMCSI. B cpe,IUieM ~amie CHHXp$30TpOHa HaKJIOH.fiJIOCb K 

HOBOMY naBHJibOHY Ha 2,2.10-6 pa,n;. B MeCRIJ;, 'tiTO COOTBeTCTByeT B3a.HM

HOMY CMeii.teHmO IIpOTHBOllMO~HX TO~eK H9. 0, 2 MM B MeCRIJ;. ITOMHMO BH

HB~eHHblX 06mHX HaK~OHOB 3~a.HH.fl, ero OT~e.JI.Dmte SJleMeHTH MOryT CMe

maTbCH OTHOCHTe.1I.DHO ~yr ~yra. 

Xo~ JIOK~HHX ~e~pMSUHi MOaHO o6~CHHTD pOCTOM Harpy30K 

B palioHe :Kopnyca .N\1 205. OcHOBHHMH JIBJIFIIOTCH oca.n;RH ~acTKOB, pac

nono~HHHX OROJIO TpeTbero no xo~ ny'tiKa RBa.n;paHTa. Oc~ ~cT

Ka s~amm, pacnoJioxeHHoro o:KoJio BToporo KBa.n;paHTa, MOXHO o6~c

HRTb TeM, 'tiTO npH 06II.teM HaKJIOHe 3~aHR~ B CTOpOHY TpeTbero KBa.n;

pa.HTa cooTBeTCTBeHHoro no.n;'beMa B pa!o.ae BToporo KBa,n;paHTa He npo

Hcxo~T H3-3a HarpY3RH OCHOBaHRff 3~aH~eM IE. Oc~H B palioHe 

TpeTbero ~a.HTa 06'bHCHHIDTCH pOCTOM Harpy30K HOBOrO SKCnepHMeH

T~Horo sana. 

ITo pe3y.711>TaTaM nepHO,IJ;R'tieCKHX HSVIepeHKfii BLitn.tCJieHH xapaRTe

pMCTHKH cMemeHHi K~oro KBa.n;paHTa KaK e~Horo neJioro, H npo

BepeHa rHnOTe3a 06 OTCYTCTBHH nporH60.B B a3HMyT~HOM HanpaBJieHHH. 

OcR X H Y BH6paHLI napaJIJieJIDHO TopnaM K~aHTOB. Bee sHa'qeHRff 

KOOp~HaT ~ K~Oro KBa.n;paHTa OOJIO~aTeJIDHLI. 
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Alia.Jm3 noRa3a.JI, 'iTO Ha.H60JI1)1.11He OCa,nRH RBa;n;pa.HTOB COOTBeTCT

BYIOT HX cepe.n;HHaM. IIoaToMy no BeJIHtmltaM Halt1IOHOB o~pMJJH.IOlllHX A A.' 
H .c1 B BWDICJieHH yrJIH. HaRJIOHa no HaHpa.BJieHHIO OT n;eHTpa Iq)HBH3HH 

RBa.npa.HTOB R HX cepe.:u;mia.M A f (pa.n;HaJ!bHhW: HaRJIOH) H HaRJIOHH no 

Hallpa.BJieHHIO, COe,n;HH.fii<lneMY TO:PUH RBa.rt])a.HTa L1 i_ (a3mvJYTaJI:bHbrlt HaRJIOH). 

3HaRH H3MeHeHH.R: HaRJIOHOB A f n .t1 ;1e BH6pa.Jm, HCXO,IJ)! H3 yc-

JIOBHR, 'iTO npH .Ll p > 0 RBa;n;pa.HT HaRJIOIDieTCJ1 TaR, 'iTO ero pa-

,lUia.Jll>HHH HaRJIOH YMeHl>IllaeTCJ1 ; npH 41 ci'.l. 0 KBa.rcpa.HT HaRJIOHJ1eTCJ1 

TaR, 'iTO ero BTOpO:ti TOpeD; no,IUmMaeTCJI. 

CpaBHHBaSI rp~KH H3MeHeHHSI HrutJIOHOB pa~~~ax RBa.rcpaHTOB 

/pHc. 4, 5, 6, 7 I, JierRo 38MeTHT:b, 'iTO xapaRTep aToro BH,IJ;a .ne<flop

Ma.I.J;lrli ,nJIJ1 RaJR'.,I(OrO H3 RBa.rcpaHTOB HOCH'~ 'tJa.CTJibrli xapaRTep. 

Mo~o c,neJiaT:b cJie.nyromHe BHBO.nH : 

I. CHCTeMaTH'leCKOe H3MeHeHHe Hc:lRJIOHOB RBa;n;paHTOB XO:pomo 

COrJiacyeTCJ1 C HCCJie,nOBaHHHM pa.Hee TipOD;eCCOM HaRJIOHOB OCHOBa.HH.fi 

COOpYJKeHHSI. MOl\HO OTMeTHT:b COOTBeTCT:SHe no Ha.npa:BJieHHIO HaRJIOHOB. 

O,nHaRO no BeJIH'lHHe HaRJIOHOB KBa;n;pa.HTI)B J& I H Ill B 2-2, 5 pa3a 6oJD)me. 

oTO MOJKHO 06':bJICHHT:b TeM, liTO Ha HaKJI,:>HH RBa,IU)aHTOB ORa31IBa..TlH BJIHJ1-

HHe He TOJD)RO 06r.nMe HaRJIOHH OCHOBa.HH.;r, HO H JIORa.JI:bHaR COCTaBJJJII<lUaSI 

,ne~pMaD;HH OCHOBaHHSI. 

2. IlepHO,n~PieCRHe H3MeHeHHSI HaR.7IOHOB OCHOBamut H RBa;n;pa.HTOB 

TIJIOXO COrJiaCYJOTCSI ~yr C ,npyroM. 

HccJie,I40BaHHe ROHHl!eCRO:ti ~pMH ~ero nonmca CBe,neHO R HC

CJie,I40BaHHJ1M TIJIOCROCTeA, annpOKCKMKpYDnHX STY noBepXHOCT:b, TaR 

RaR MaTeMaTH'leCKHA CMHCJI HCCJie,nOBaHHK TipH STOM He MeHSieTCJ1, a 
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BHqHCReHaH npHHHMaiDT 60Ree ROMnaRTHH~ ~. TeopeTH~ecKKI peR»e~ 

HRmHero llORDCa aReRTpOMarHHTa 6Hn annpORCHMHpOBaH nROCROCTDID. 

BUHBReHHHe HaRROHH RB~aHTOB MOEHO npOHRRDCTpEpOBaTb ORe

~ D;H~aMH: 

- Me~aHHaH nROCROCTb B cepe~He TpeTbero RB~aHTa HaRROHH

RaCb TaRHM o6paSOM, ~TO Ha 6ase I600 MM pa3HOCTb OC~OR COCTa

BHRa 2, 2 MM, B TO BpeMfi RaR li)I!f. BTOpO~O RBa.n;pa.HTa aTa BeJIH'tlmla 

COCTaBMa 3, 7 lVJM i 

- cepe~a TpeTbero KBa.n;paHTa oxasanacb ~e ero TopnoB Ha 

!I, 6 MM, B TO . BpeMR: RaR ,IVIR BTOporo KBa.n;paHTa STa BeJIH"Uma COCTa

BHRa I9,4 MM i 

- TpeT:mi: RB~aHT HaRROHMCR DO XlJliY nyqRa TaRHM 06pa30M, 

~TO pasHHUa OTMeTOR ero TOpUOB COCTaBRRa 4,7 MM, a~ nepBoro 

H BTOporo RBa.n;paHTOB BCero I,2 MM. 

MaRCHMaRDHOe SHa~eHHe fi· DOR~eHO ~ ~eTBepTOrO RB~

paHTa. PaCCMOTpHM, HaCROJ.IbKO cymeCTBeHBH STOT BH,Il; ,n;eqJopMa.rndi. )1.Jr.R: 

STOrO CpaBHKM OTRROHeHHR OT O~OpMn.R:ID~X DJIOCKOCTeH xapaRTepHHX 

To~eK ~ero nonnca, pacnoRo~eHHHx aa ~o ± 800 MM B Topnax H 

cepe~ne RB~aHTa. YcTaHOBReHo, ~To KB~aHT 6oRDme nporHyT no ;rry

ve R'o + 800, O.JtHaRO BeJIH~Hbl cTpeROR nporH6a MeHhme .n;onycxa Ha yc/

TaHOBKY llORDCa RB~aHTa, paBHOrO 2 MM. llOSTOMY C~TaTb HX cymecT

BeHHHMK HeRDSH. Cne.n;oBaTeRbHo, nepBOHa~noe npe.n;noRo~eHHe o 

TOM, ~TO K~aHTH CMemaiDTCR KaK e~HOe nenoe, npaBHRbHO. 

KpOMe HaRROHa B pa.n;HaJI)IHOM HanpaBReHHH H .n;e~pMa.IUrli, Ra.lK,TQ=li 

RBa.n;paHT sa 20 ReT nepeMeCTHRCH H B BepTHKaRDHOM Han:paBReHHH. )1.Jr.R: 
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YOTaHOBJieHIDI B3a.HMHbiX BepTHRaJU>HllX nepeMell{eHd KBa.D;pa.HTa OpaBHHM 

sHal!eHIDI A i HepaBHOMepHOOTH BepTm anl»ioro oMemeHM oepe,IUlli RBa.n;

paHTOB no OTHOWeHKID R nepBOMY RB~8HTy. 

IIo pesyJII,TaTaM Bhi'tiHOJieHH:£1: no.n;ylieHhi oJie.IJYIOIUlie sHal!eHIDI : 

fl2ff.·r= II ,3 MM ; CJ.ifg-I = -? ,3 filM ; _dfJY-I = -3,3 MM. 

B pesyJll)TaTe BhillOJIHemwro a.Ha..ursa MOJKHO yTBep~aT:o, 'tiTO RaJK-

,nWti 1\Ba,Iij)a.HT YOROpHTeJI.ff OMeOTli'IJIOJi O'lHOOHTeJll)HO npoeRTHOrO llOJIOite

HIDI RaE e,zumoe neJioe. Ta:KHM .?Ke o6pa:::oM npoTeRaroT m ero oesoHHHe 

ooa.n;RH. HRRaRHx nporm6oB, onmoa.HHLIX B pa6oTax A.H.KoiVIa.poBoRoro, HeT. 

I. Pesyn:oTaThi npoBo~x omoTEMaTH't!eoRHx reo~eSH'tleoRmx ms

MepeiiHlf ~a.IOT OOHOBaHMe YTBepJK.I];aT:O, 't~TO npoueoo H3MeHeHHH ~e<lJOpMa

UHR MarHHTa npOHOXO~T BO BpeMeHH B OBJi3H 0 lii3MeHeHHeM BHeWHHX 

YOJIOBIDi. 

2. ll3MeHeHHe .n;e~pMa,Ud MarHH'l'a npMBO,IUIT R HORaJKeHIDO Mar

HHTHOrO llOJIH, ROTOpoe HeOOXO,lJ,HMO PIOC:Jie,ItOBaT:O H KOppeRTlilpOBaT:b 

Ha.HOOJiee npP!eMJieMhiM B ~a.HHblii MOMeHT nyTeM (aJieKTpPil!eOlGie ROp:peR

UHH llOnff HRM IDOTMpOBKa 3M ~T). 

3. Pe.syn:oTaTII HsMepeHH:£1: yYAe "tU:lOTlftniO McnoJI:DsOBaHH .rtJUl Jtisy

l!eHH.a: ,IJ,HHa.MHRH ny't~Ka 8RCnepHMeHTaJI1>HblM H paC"ieTHNM nyTeM. 

4. AHa..71Hs pesyJIDTaToB reo.n;esJti'tleclmx HsMepemm YKas.hiBaeT Ha 

TO, 'tiTO ROHTpOn!> llOJIOJKeHJtiJi 3JleRTpOMCIXHHTa YCKOpMTeJI.ff BO BpeMeHH 

aeo6xo~o ~eJiaT:D 6oJiee -qaoTo, a He TOJIDKO B nepmo.n; npo<lJHJiaRTH"qec

KHX ooTaHOBOK, .n;JIH l!ero B aacTo.a:mee BpeMH cos.n;aaa reo.n;esH"qeCKaff 
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CHCTeMa., COCTORII.{aJI HS I'H,14pOCTaTH't!eC:rriDC ,n;aT't!HROB C .n;HCTa.H:UHOHHIDJI 

c-DeMoM mHq,opMa.D;mi /15/ . 
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I) - ~.,· penepoll; 
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3) -~ana P8dowl ceu. 
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