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YcTaHOBI<a "PeJoHaHc" npe,nHaJHaqeHa ,nnH nccne,noBaHnii pe,n1<nx 
npoueccoB Ha cnHxpoqiaJoTpoHe Jla6opaTopnn BbICOI<HX :meprnii OH.HR'. 
OcH~BOH ee .llBn.lleTC.ll CTpHMepHa.ll J<aMepa C BHyTpeHHeii :>1rn,n1<0Bo,nopo,n
HOH MHWeHblO, noMeln;eHHa.ll B MarHHTHOe none. CaMa I<aMepa H 06cny
)KHBa10mne ee CHCTeMbl B OCHOBHOM nocTpoeHbl H.B nepBOM npn6nH)KeHHH 
HCnbITaHbI. IlonyqeHbl qJOTOrpaqJHH cne,noB qacTHU. B HaCTO.llIUee BpeM.ll 
Bee 3TH qacTH ycTaHOBI<H Haxo,nHTC.ll B CTa,D;HH COBepmeHCTBOBaHH.ll. 
PaJMepbI pa6oqeii o6nacTH 1<aMepi.1, onpe,neneHHbie c yqeToM npe,nnona
raeMbIX 3a,naq, o6nacTH ncnonbJyeMbIX 3Heprnii H ,npyrnx I<OHI<peTHblX 
ycnoBnii, BbI6paHbI paBHbIMH 12Ox8Ox/2x23,5/ CM 3 • YcTaHOBI<a "Pe
JoHaHc" B 3HaqnTenbHOH Mepe 6y,neT YHHBepcanbHOH. B 3aBHCHMOCTH 
OT 3a,naq npe,nnonaraeTC.ll MeH.llTb nHillb ,neTeI<TOpbl CHCTeMbl ynpaBne
HH.ll, nx qncno n pacnono)KeHne. 

BbICOI<OBOnbTHbie HMnynbCbl ,nn.ll IlHTaHH.ll CTPHMepHOH J<aMepbI Bbl· 
pa6a TbIBaIOTC.ll 14- 1<ac1<a,nHbIM reHepa TopoM Tnna Ap1<a,nbeBa • Map1<ca 
/rHH/. KoH,neHca TOpbl B J<a)K,D;0M 1<ac1<a,ne HMeIOT eMI<OCTH no 6OT .nqi. 
3apH)KaTb nx npe,nnonaraeTc.ll ,no Hanp.ll)KeHH.ll 45 KB, qTo o6ecneqnT 
B pa6oqeM o6'beMe I<aMepbI none E = 25 I<B/cM. cl>opMnpoBaHne HMnynb· 
COB HanpH)KeHH.ll npOH3BO,D;HTC.ll C noMOIUblO ,D;BOHHOH nHHHH THna Blum
l ein B 1<oa1<cna.JibHOM ncnonHeHHH /i/ , paccqnTaHHOii Ha nonyqeHne 
,nnnTenbHOCTeii 12-14 Heel<. ,D:n.ll yBennqeHH.ll CTa6nnbHOCTH aMnnHTYA 
B J<aqeCTBe I<OM}{yTaTopa no1<a HCnOnbJyeTC.ll Tpex9ne1<TpO,D;HbIH pa:3-
PHAHHI< THna ~21 . ' 

CqiopMnpoBaHHbie nMnynbCbI Bblco1<oro Hanirn)KeHnii no,naroTC.ll Ha 
CTpHMepHyIO I<aMepy no BOJIHOBOAY cnO)KHOH qiopMbl, cor-nacoBaHHOMY 
no BOnHOBOMY conpOTHBneHHIO C qiopMnpyromeii nHHHeii. Beeb BOnHOBOA 
HJroToBneH HJ nncToB Hep)KaBeromeii CTann. B M_ecTe pacnono)KeHH.ll 
I<aMepbl OH iipe,ncTa.Bn.lleT co6oii nonoCI<OBYIO nHHHIO. Co6CTBeHHO CTpn
MepHOH J<aMepoii .llBil.lleTC.ll BbI,neneHHa.ll qaCTb o6'beMa 3TOH nHHHH, 3a
nonHeHHa.ll pa6oqeii C}.fecLro raJoB. 

3 



rHH H q>OpMHPYIOIUaH JIHHH}I IlOMeIUeHbl B 3a3eMJieHHhie UHJIHH.llPhl 

/Kopnyca/, H3rOTOBJieHHbie, Kai< H · BOJIHOBO.ll, H3 JIHCTOB Hep:lfCaBelOIUeii 

CTaJIH H 3aJIHTbl TpaHCq>OpMaTopHblM MaCJIOM. BHeWHHH BH.ll 3THX qac

Teii npH HCilbITaHHHX IlOKa3aH Ha qJOTOrpaq>HH /pHC. 1/. CxeMa npe.nno

naraeMOH KOMilOHOBKH .qacreii Bceii ycTaHOBKH /B nnaHe/ H306pa:lfCeHa 
I 

:Ha PHC. 2. IIJIOCKOCTH 3JieKTPO.llOB Kaj,rnphI, KaK IlOKa3aHO Ha pHCYHKe, 

•6y.nyT pacnonaraTbC}I BePTHKaJibHO, 1;3.llOJib nyqKa. cl>ororpaq>HpOBaHHe 

npe.nnonaraercH npoH3BO.llHTh c6oKy. 

Pa6oqa}I qaCTb Ka,Mepbl OT,IleJieHa OT OCTaJibHOrO o6'beMa IlOJIOC -

KOBOH JIHHHH CTeHKaMH H3 3aMKHYTbIX neHOilOJIHypeTaHOBbIX 6JIOKOB, 

3a:lfCaThIX Me:lfC.llY BHyrpeHHHM, H BHeWHHMH 3JieK}'PO.llaMH JIHHHH. TOJIIUHHa 

CTeHOK 10. CM, IlJIOT}IOCTb - 0.,15. r/cM 3 .• repMeTHqHOCTb B IlJIOCKoc

THX 3a:lfCHMa o6ecne'IHBaeTC}I Ha,nyBHbIMH )'IlJIOTHHTeJIHMH H3 Maiinapa, 

3ailOJIHHeMhIMH qHCTbIM HeOHOM no.n .naBJieHHeM 0,1~ 0,2 a TM. YnJIOTHH

TeJIH pacnonaraIOTC}I B Iierny6oKHX IlJIOCKHX yrny6neHHHX, Bbipe3aHHblX 

B IlOJIH}'peTaHOBbIX 6JIOK8.X., IlOBepxHOCTH KOTOPbIX /.llJl}I rna,nKOCTH/ no

KpbITbl cnoeM 3IlOKCH.llHOro ICJieH. H3rOTOBJieHHaH TaKHM o6pa30M KaMe

pa nerKO H 6bICTPO pa36HpaeTC}I H co6HpaeTC}I. 

1Ipo3paqHOCTi. 3JieKTPO.llOB, qepeJ KOTOpble npoHJBO.llHTC}I qioro

rpaq>HpOBaHHe, .llOCTHrHyTa, KaK H 06b1qHo, TeM, qro CilJIOWHble qacTH 

3JieKTPO.llOB, OXBaTbIBalOIUHX BH.llHMYIO o6nacTh, JaMeHellbl ceTKaMH. 

B ,D;aHHOM cnyqae ceTKH cnneTeHbl HJ npoBOJIOKH /Hep:lfCaBeIOIUaH CTaJih/ 

.llHaMeTpOM 0,05 MM H warOM 0,5 MM H aKKypaTHO BilaHHbl e KpaH oT

BepCTHH, BhlpeJaHHLIX B 3JieKTpo.nax no cJ.iopMe pa6oqeii qacTH KaMepbI. 

cl>oTorpacJ.iHpoBaHHe cne.noB B KaMepe Bo BpeMH pa6oThI 6y,neT npo

H lBO.llHThCH c IlOMOIULIO qe_Tbipexo6'beKTHBHOro cJ.ioToannapaTa, KOTOpbIH 

HJroTaBJIHBaeTC}I B COOTBeTCTBHH c Tpe6oBaHHHMH, ccJ.iopMYJIHpOBaHHbI

MH paHee I 3/ . Y cTaHaBJIHBaTb e.ro npe.unonaraeTCH Ha nHpaMH,noo6paJ -

HOM "KonnaKe" HJ Hep:lfCaaeroiueii CTaJIH, ITJIOTHO IlPH:lfCaTOM qepeJ ynnor

HHTeJIH Henocpe.ncTBeHHO K BHewHeMy 3JieKTPO.llY IlOJIOCKOBOH JIHHHH. 

IIpH:lfCHM 6y.neT OCYIUeCTBJI.IITbC}I C:JKaTbIM BO3.llYXOM, no,uaaaeMbIM B 

JaMKHYTbie peJHHOBbie Tpy6KH /KaMep&I/, pacnoJIO)KeHHble Me)K)];y npH

:lKHMaeMoii K IlOJJOCI<OBOH JIHHHH IlJIOCK'Oii tfaCTblO "KOJIIlaKa" H nepe,D;HHM 

ITOJJIOCOM MarHHTa. Bc.H IlOJJOCKOBaH JJHHHH /cTpHMepHa}I KaMepa/ npH 

3TOM 6y,D;eT npH)KHMaTbC}I K 3a,D;HeMy IlOJJIOCY, O,D;HOBpeMeHHO 6y,uyT 

3a:lfCHMaTLC}I neHOilOJIHypeTaHOBble 6JJOKH 1<aMePbl Me)K)];y 3JJeKTpo.naMa. 

TaKoii cnoco6 coe,llBHeHHH .nacT BO3MO:lKHOCTb co6apaTb BCIO I<aMepy 

IH :JKH,nKOBO,llOpO,nHyIO MHWeHL BHe MarHHTa H CT3.BHTL /a.nauraTb/ HX iia 

MeCTO a MarHHTe a llOJJHOCTLlO co6paHHOM BH,D;e. 
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l) PHC. 1. BHeWHHH BH.ll CTPHMepHOH KaMepbl H CHCTeMLI HMilYJILCHOt'O 

IlHTaHH}I ee BO BpeMH CTeH,D;OBLIX HCilblTaHHH. 
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PHc. 2. CxeMa rrpe,L\rronaraeMoii KOMIIOHOBI<H qacTeii: ycTaHOBKH "Pe-
30HaHc". 1 - I'HH, 2 - Blumlein , 3 - rrepexo'A OT KOaKCHanLHoro 
BOnHOBO,[\a K nonoCKOBOH nHHHH, 4 - rronoCKOBaH nHHHH, 5 - neHorronHy· 
pTeTaHOBLIH KOprryc CTPHMepHOH KaMepLI, 6 - )f(H,L\KOBO.r\OPO.r\HaH MHIIIeHL, 

7 - <lioToarrnapa T. 
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O6'beM, 3aHHTLIH "KonrraKOM"' HHqeM, KpOMe CeTKH 3neKTpO.[\a, 

He 6y,L\eT OT,[\eneH OT pa6oqeii o6naCTH KaMepLI, II03TOMY Koprryc 

orrTHqecKoii ronoBKH <lioToarrrrapaTa H_a "KonrraKe" H rrpmKHMHLie cTeKna 

Koprryca ronOBKH 6y,L\yT KpeIIHTLCH C yqeTOM He06XO,L\HMOCTH repMeTH· 

3a:u;HH. B OIIHCaHHOM BapHaHTe Me)f(,L\Y o6'heKTHBaMH H <lioTorpa<iiHpyeMLIM. 

061.eMOM KaMepLI He 6y,L\eT HHKaKHX rrpoMe)f(yToqHLIX OIITHqecKHX cpe.[\, 

qTo Il03BOnHT H36aBHTLCH OT BHOCHMLIX. HMH oum6.0K H C3KOHOMHTL 

CBeT OT CTPHMepoB. 

CTpHMepHylO KaMepy npe,L\rronaraeTCH 3anonHHTb qHCTLIM HeOHOM 

C He6onLIIIOH npHMeCLIO 3nera3a ( s F6) ,L\ni yMeHLIIIeHHH BpeMeHH 

"naMHTH" I 1.4/ • )];nH rrpaKTHqecKH HenpepLIBHOH oqHcTKH ra3a 6y,L\eT 

HCIIOnL30BaHa rrpocTaH CHCTeMa, npHHI.J;HIIHanLHaH cxeMa KOTOPOH 

rrpe,L\CTaBneHa Ha PHC. 3. B O,L\HOM H3 ra3ronL,[\epOB 3TOH CHCTeMLI 

rrpHroTaBnHBaeTCH pa6oqaJI CMecL, KOTOpaH IIOMIIOH nporoHHeTCH qepe3 

Ne+Sf\ 
CTP"1MEPHAR 

KAMEPA 

04"1CTKA 

04"1CTKA 

-- •- ~'-- I 

~ <POPBAKWMHblM 

HACOC 

Ne 

PHC. 3. IlpHHUHIIHanLHaH cxeMa CHCTeMLI HenpepbIBHOH oqHCTKH ra3a 
H BBe,[\eHHH rrpHMeceii. . 
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CTPHMepHylO KaMepy H 6JIOK O'-IHCTKH, r,n;e Ja,n;ep)KHBalOTCH H 3arpHJ

HeHHH H npHMeCb :ineraJa. qHCTblH He OH IlOCTynaeT B ,n;pyroii raJrOJib

,n;ep. KaK TOJibKO B nepBOM pa6o'-laH CMeCb KOH'-laeTCH, OTKJIIO'-laeTCH 

noMna, BO BTOpoii raJrOJib,n;ep ,n;o6aBJIHeTCH nopUHH 3JieraJa H HeOH. 

3aTeM nepeKJIIO'-laeTCH KpaH H CHOBa BKJIIO'-laeTCH noMna. Ha'-IHHaeTCH 

HOBbIH UHKJI, B KOTOpOM HaJHa'-leHHe raJrOJib,n;epoB MeHHeTCH. O'-IHCTKa 

6y.n;eT npoHJBO,D;HTbCH TOJibKO aKTHBHPOBaHHblM yrneM npH aJOTHOH 

TeMnepaType, O,n;HaKO, npe,n;yCMOTpeHa B03MO)KHOCTb IlO,D;KJIIO'-leHHH 

,n;pyrHX O'-IHCTHbIX 3JieMeHTOB, ecJIH 3TO OKa)KeTCH Heo6xo,n;HMbIM. 

CHCTeMa MO)KeT 6b1Tb HCilOJib30BaHa TaK)Ke ,D;JIH nepHO,D;H'-leCKOH O'-IHCTKH 

raJa. 

Ba)KHOH oco6eHHOCTbIO OilHCaHHOH .Bblllle KaMepbI H o6cJiy)KHBaro

mHx ee CHCTeM HBJIHeTCH npoCTOTa KOHCTPYKUHH H TeXHOJIOrH'-IHOCTb 

HJrOTOBJieHHH ,n;eTaneii, '-ITO onpe,n;eJIHJIO HH3KYIO CTOHMOCTb ycTaHOBKH 

6eJ KaKoro-nH6o ymep6a .n;nH ee napaMeTpoa KaK d>HJH'-lecKoro npH6opa. 

OT,n;eJibHbie '-laCTH npoeKTa ycTaHOBKH Mbl o6cy)K,n;aJIH c B.A.,!I;aBH

,n;eHKO, E.A.,!I;onrollleHHbIM, C.B.CoMOBbIM H, oco6eHHO, c M.,!I;.1lla4>pa

HOBbIM. ,!I;JIH peaJIHJaUHH npoeKTa 6bma Ba)KHa no,n;,n;ep)KKa, OKaJaHHaH 

A.M.Ean,n;HHbIM, H.M.BHpHCOBbIM, B.Il.CapaHueBblM, M.l-1.ConoBbe

BbIM. B Ha'-laJibHOii cTa,n;HH c HaMH coTpy,n;HH'-laJIH E.Il.EaHHHK II A.r .Ko

qypoa H nocTOHHHO noMoranH E.K.KypHTHHKOB, A.H.MHHbKOB, E.E.He

'-IHnopeHKO, r .IT. TronHKoaa, IO.H. THTIOillKHH, a B oT,n;enhHbie nepHO,n;h1 -

A.B. BHillHeBCKHii, T • .H.HHoraMoaa H H.B.KanalllHHKOB. MbI Bbipa)KaeM 

HM CBOIO rny60Ky10 6naro,n;apHOCTb. 
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