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1. B n e JJ. e H H e 

B nocneJJ.Hee npeMSI na6opaTopHbre Macc-cenapaTopbr nee 6onee nmpoKo ' 

HCITOnb3yiOTCSI n,SJJJ.epiloiJ: CIT9KTpOCKOITHH, n HCCneJJ.onaHHSIX lf>H3HKH TnepJJ.OI"O 

Tena H npH H3y'I9HHH aTOMHb!X CTOnKHoneHHil:, nnst 9THX ueneil: 'lepea Mace-, 

cenapaTopbr JJ.omKHo' nepeHocHTbCSI He6onhwoe KonH'IecTno newecTna npH nenH-
~ ~ . 

'IHHaX HOHHb!X TOKOn 10 -10 a, HmKe JJ,aeTCSI OITHCaHHe nna3M9HHOI"O HOH- • 
I 1,2/ 

HOI"O HCTO'IHHK·a MarHeTpOHHOI"O THITa 1 KOTOpb!il:. MO)K9T 6b!Tb HCITOnb30naH 

n_Ta~Hx Macc-cenapaTopax, 

McTO'IHHK 6hrn paapa6oTaH JJ.nst paaJJ,eneH~SI KopoTKO)KHnyruHx paJJ.HoaKTHn- · 

Hb!X' H30TOITOn, o6pa3y!OlliHXCSI npH o6ny'I9HHH pa3nH'IHbiX· MHllieHeii ripOTOHa-
, . )3/ 

MH 660 Man Ha CJ;!IIXpouHKnoTpoHe OMHM. ( ITporpaMMa HCHAITIT) , 

KonH'IecTno paJJ.HOaKTHBHoro aneMeHTa nocne nhrJJ.eneHHSI ero H3 o6ny'leH-
. ,, . -9 -12 

HOiJ: MHlli91IH paJJ.HOXHMH'I9CKHM M9TOJJ.OM COCTannstno 10 -10 rp, flo9TOMy 

.JJ.nst noJJ.riep)KaHHSI raaonoro paapstJJ.a·H JJ.nst HacTpoil:KH pe)KHMa pa6oTbi Mace-

, ~eriapaTopa n HCTO~HHK noJJ,aeTCSI raa-HOCHTenb H aarpy)KaeTCSI HeCKOnbKO .. , 

MHnnHrpaMMon CTa6HnbHOI"O sneMeHTa-MapKepa, 6nH3KOI"O no Macce K paa

JlensteMOMy paJJ.HoaKTHnHoMy aneMeHTy, ITpH paaJJ.eneHHH KopoTKO)KHnymHx 

. Hao_Tonon npouecc paaJJ.eneHHSI ll?n)KeH npoHcxoJJ.HTb JJ.OCTaTo'IHo 6brCTpo. ITos

ToMy HCTO'IHHK o6opyrionaH yano~ asToMaTH'IecKoro nnoJJ.a pa6otiero nemecTna 

6ea. nbrKn10'19HHSI ero sneKTpOITHT.9.HHSI, 
' . /4/ 

nnst HcnonbayeMOI"O Macc-cenapaTopa Tima "M30flbnA" Heo6XOJlHM 
.. 

HeH~hril: ny'IOK Kpyrnoro ce'!eHHSI c Manoil: yrnonoil: pacxoJlHMOCTbiO, YcnonHSI 

/5/ 
JJ.nSI !flopMHponaHHSI TaKOI"O ITy'IKa ITOJJ.p06HO 6binH HCcneJJ.onaHbi n pa6oTe , 
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PHc. 1. MarJteTpoHHbiit HOltltbiit HCTO'iltHK. 1 - onopltbiA rjJnaaeu; 2 ..., TOKo

BBO.Obi; 3 - K8TO.Qj 4 - pa3pH.Olt8SI KaMepa; 5 - HSOnHTOpbi; 6 - TennOBOft 

SKpaH; 7 - KO:lKyX; 8 - no.QBO.QSIIU8SI Tpy6Ka; 9 - aMnyna C pa.QH08KTHBltbiM 

B9IU9CTBOM, 
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2. KoHCTpyKUHg HOHHOI'O HCTO'iHHKa 

lJepTe:lK HOHHOI'O HCTO'iHHKa npHBO,l:lHTeg Ha pne •. 1. Pa3pg,t1Hag KaMepa 

( 4) 1 naroToBnennag na rpa!j>nTa nnn Monn6Aena, naonnpoaaaa anyHAOBhiMH 

.: KOnbUaMM ( 5) OT Hll:lKHefi H Bepxaea KpbiWKH. KaTO.rl ( 3) H3 BOnblj>paMOBOfi 

. npOBOnOKH 6 1 MM BeTaBneli B OTBepeTng B 9THX KpbUUKaX1 KOTOpbie HaXO-

llgTeg noll KaTO.rlllbiM noTeaunanoM n gangiOTeg oTpamaTengMH aneKTpoaoa. 

B Bepxllefi KpbiWKe HMeeTeg OTBepeTHe 8 ,l:lml BbiXO,l:la MOHOB. llnaMeTp 

BbiXO.rlHOI'O OTBepeTMSI BapbHpOBaneg OT 0,5 llO 3 MM. 

lJepe3 OTBepeTMe B IIH:lKHefi KpbiWKe ll TpY:6Ky ( 8) oeymeeTBngeTeSI 

BBO.rl raaa n napoB pa6oqero aemeeTBa B paapgAlJYIO KaMepy. TaK KaK npn 
0 . ~ 

pa6oTe neTO'iliMKa paapg.rllJag KaMepa aarpeTa AD 1000 C, To BAonb Tpy6Kn 

(8) aa6niDAaeTeg nepenaA TeMnepaTyphi (oT 100 AO 1000°C,eenH Tpy6Ka H3-

: rOTOBneaa H3 KepaMMKM) • TaKMM o6pa30M, nepeMelllaSI BHyTpH Tpy6KH WTOK 

e aMnynoti ( 9) 1 · B KoTopoti aaxoAHTeSI pa6oqee BemeeTBo, Mo>imo perynnpo-

. BaTb .. TeMnepaTypy ncnapeHHSI, · Tpe6yeMbifi rpaAneaT TeMnepaTyphi no AnHae 

Tpy6KH noA6npaeTeSI nyTeM naMeaenng Tonmnllbi ee eTeaoK, a TaKme . noA6o

poM_ MaTepnanoB e ·paanH'illofi TennonpoBOAHOC'l'biO ( MeT~nni.t, rpa!j>nT, Kep~

MnKa). IOeTnpoBKa AeTaneti neTO'iliMKa n nx . !j>nKeaunSI oeymeeTBnmoTeS! aa

PY:lKHbiM KomyxoM ( 7). l1eTO'iHMK yeTaHaBnnBaneSI BHyTpn eonenoHAa, eoa-: 

,l:laiOIIlero npOAOnbHOe MarUMTHOe none •. 

Ha pne. 2. AaeTeSI exeMa aBToMaTn'!eeKoro BBO.rla pa6oqero BemecTBa 

B HOHilbifi HCTO'iHMK. AMnyna ( n) e pa6o'!HM BemeeTBOM BBO.rlHTeSI Ha llO.rl-

BH:lKHOM WTOKe B BaK,YYMHbifi o6'heM--Il0 WH6epa (IIJ). noene 9TOI'O ~O:lKeT 

· 6biTb BKniO'iello Bee aneKTponnTaane neTO'iliMKa. noene npeABapnTenbaoii oT

Ka'iKM aToro o6'heMa qepea Knanaa ( B 0 ) OTKpbiBaeTeSI wn6ep <.IIJ), n IllTOK 

e aMnynoii BBO.rlHTeSI B nenapHTElnbllyro Tpy6Ky ( T) npn llOMOIIlll UMnHH,l:lpa 

e nopWHeM (nM) • nonomelJMe aMnynhi B Tpy6Ke 1 a 1 ene,l:lOBaTenbH01 H ee 

TeMnepaTypa, KOHTponnpyiOTeSI noTeliUMOMeTpOM ( y n ) ~ Bee onepaunn ocy

. meeTBngiOTeg e noMOIIlbiO naeBMonpnBoAoB, yripaBnSieMbiX KitanaaaMn ( B y ) •. 
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PRe. 2, YcTpoficTBO JJ.mr. BBOJJ.a pa6o'lero aemecTBa B HOHHbiA .HC7.'0'IHHK, 

n - aMnyna c paJJ.H08KTHBHbiM aemecTBOM; T - IIOJJ.BOJJ.Hmas Tpy6Ka-Hc

napHTenb: 11 - HOHHbtA HCTO'IHHKj llJ - aaKyyMHbiA mH6ep; Yn - noTeHuHo.:.. 

MeTpj B(, - KnanaH JJ.nH B8KYYMHOfi OTK8'1KH; nM - IIH9BMOUHnHHJJ.pj By - .. 

KnanaHbi JJ.nH ynpaaneHHH nHeBMonpHBoJJ.aMH, Ha rpa!J>HKe : pacnpeJJ.eneHHe · 

T9MIIepaTypbl IIO JJ.nHHe IIOJJ.BOJJ.Hmefi Tpy6KH, 1 - JJ.nH Tpy6KH H3 H9p>KaBeiO

mefi CT811Hj 2 - JJ.nH KepaMH'I9CKOfi Tpy6KH, 
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SKcnepHMeHTanbHbie pe3ynbTaThi 

S¢¢eKTHBHOCTb HnH ra3oBag SKOHOMHqHOCTb HOHHOrO HCTOqHHKa gBng

eTCg ero OCHOBHbiM napaMeTpOM; Ha· pHCo 3 npHBOllgTcg aKcnepHM9HTanbHbi9 

3HaqeHHg 'a¢¢ eKTHBHOCTH llng -OllH03apgllHblX HOHOB KC9HOHa B 3aBHCHMOCTH 

OT CKOpOCTH ( K ) nona~IH STOrO ra3a B HCTOqHHK npH pa3nHqHbiX llHaMeTpaX 

BbiXOllHOrO OTBepCTHg [) , nng Ka:lK.IlOrO 3HaqeHHg K napaMeTpbl ra30BOrO 

pa3pglla B HCTOqHHK9 non6HpanHCb-llng nonyqeHHg MaKCHManbHOro TOKaXe+, 

H3MeHeHHe napaMeTpOB ocymecTBngnocb B npenenax: TOK pa3pgna -

0,5-3 a, aanpg>KeHHe pa3pgna - 50-200 B, TOK KaTona - 45-60 a, MarHHTHoe 

none HCTOqHHKa .100-200 a. MaKCHManhHag aq$eKTHBHOC'i'b nocTHraeTcg 

npaKTHqeCKH npH MHHHM8nbHO B03MO>KHOM llng cymeCTBOBaHHg ra30BOrO pa3-

pglla naBneHHH BHYTPH pa3pgnHoil: ·KaMephi. TiyHKTHpHag KpHBaR HnmocTpH

pyeT a¢¢eKTHBHOCTb WHpOKO pacnpOCTpaHeHHOrO HOHHOrO HCTOqHHKa THna 

/6/ 
HHnbceaa • 

. C onHCaHHbiM HOHHbiM HCTOqHHKOM Ha Macc-cenapaTope THna 'H30nb-. 

nA, 6bin0. nonyqeHO pa3peweHH9 M8CCOBblX nHHHii 6onee 1000 ( CM. pHC. 4). 

· CnenyeT 38M9THTbt OllH8KOt qTo pe>KHM HOHHOrO HCTOqHHKa nng H8Hnyqwero 

pa3peweHHg MO>K9T OTnHq8TbCg OT pe>KHMa, OTBeqaiDmero MaKCHM8nbHOil: 
/5/ 

.a¢¢eKTHBHOCTH. STo nonpo6Ho HccnenoBanocb B pa6oTe • 

HoHHhlii HCTOqHHK ycneWHO Hcnonb30B8ncg llng pa3neneHHg KOpOTKO>KHBY-

/7/ 
llHX H30TOnOB TannHg • ~ KaqeCTB9 B9W9CTBa-M8pKepa npHMeHgncg CT8-

6HnbHblft CBHH9U, pe>KHM HOHHOrO HCTOqHHK8 ycTaHaBnHBancg no HOCHT9niO

KC9.HOHYt npH BenHq~He HOHHOrO TOK8 25 MK8. nng 8 = 1 MM pa3p9W8IDW8g 

cnoco6HOCTb COCT8Bngna 1000, a a~~eKTHBHOCTb pa3ll9n9HHg 38BHCena OT 

~peM9HH p83ll9n9HHg, K8K noK838HO H8 pHC. 5. 

A~Topbi 6naronapgT P. ApnbTa, T. cl>eaewa H H. MaxyHKy· 38 HHTepec 

K pa6oTe H B.A. BhiCTpoBa 3a BbiCoKoe KaqecTBo MexaaHqecKHX pa6oT. 
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Puc, 3, 3aBH.CHMOCTb a<l>¢eKTHBHOCTH HOHHOI'O HCTO'IHHK8 OT CKOpOCTH nona-

'll{ Xe npH pasnH'IHbiX JlHI1MeTpax BbiXOJlHoro OTBepcTHSI 8, ( C.ixnoWHbie 

KpHBbie - HCTO'IHHK M8I'H9TpOHHOI'O THna; nyHKTHpHbie nHHHH ..;. HCTO'IHHK 

C OCIIHnnSIIIH9H sneKTpOHOB THfia HHnbceua), 
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Pn:c. 4. MaccoBbifi cneKTp cTa6n:nbHbiX n:soTonos csn:aua. 
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Pn:c~ 5. 3asn:cn:MoCTb BbiXOJla n:soTona TI-201 OT BpeMeHH pa3]leneHHSI. 
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