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B IIOCJ18,1\HH8 ro,n;H B 3KCIIepHM8HTa.JI:bHOii H,IJ;epHOfi @H3MI<e Haill.Jlli 

llll'IpOKOe rrpm11eHem1e ,n;eT8KTOpH BpeMeHHOfi OTMeTp Ha OCHOBe BTO-r 

pH'!Holi 3.JleKTPOHHOli a:M:n:cc:n::n:. OcHoBHoe ,n;ocTOMHCTBO . smx 

,n;eTeKTOpoB COCTOHT B TOM, 'ITO OHH rrpospa'!.Hh! (KOJIH'f8CTBO B8l!18CT~ 

Ba Ha rryTH perHCTpHpy8MOM '!aCTHqbl B HHlC HIDK.8 ro-5 
r/crl-) H 06-

JIB,I\aIOT BHCOKHM Bp8M8HHHM paspemeHHeM 't,..., ro-IO C. K 3THM ,Il;8T8R· 

TOpaM OTHOC.F.!TC.fl Ta.IOKe H ,Il;8T8KTOIJH Ha OCHOB8 ynpa.BJl8:8MOM BTOPH'f­

HOfi 3JI8RTp0HHOH 3MHCCHH (YB33) [I ,2] , B I<OTOpHX B Ka1I8C'IB8 

3MHT8pOB BTOPH'f.Hh!X 3Jl8RTPOHOB HCIIOJI:h3yroTC.F.! pliXJIHe ,n;:m3.Jl8KTPH'f8C~ 

KH8 CJIOH, 06.Jla,naromae RO~lHLC'I8HTOM · BTOpH'!HOil 3MliCCHH Ha H8CRO.JIB­

RO IIOp.F.!AKOB 60JI:bll18. 1I8M y 06bl'lli0 HCIIOJlh3Y8MIDC 3MHT8poB H3. yrJie­

po,n;a, 30.JIOTa, ROJlJIO,n;IDI H ;n;p. C6op BTOPH~ 3Jl8RTPOHOB Ha pe­

I'HCTpl'Ip~ C1I8T1IHK (C~TWIJIHTOp, MIIBpORaHaJlh
0

Ha.li: II.JiaCTHHa • 

rro.JiyrrpoBO,n;HHROBID1 ,n;eTeI<Top) B ,n;eTeKTopax YB33 ocyl!1eCTBJl.F.!8TC.F.I c 
\ 

IIOM0ll1bl0 3Jl8RTp0CTaTH'!8CKIDC cpoicyCHPYKll!IDC CHCT8M. TaKOH cnoco6 

c6opa BTOPH1IHHX 3Jl8KTpoHOB HM88T H8CKOJinRO ne,n;ocTaTF.OB, KOTOpue 

OI'paHH'!HBaIOT 06.JJaCTn HlC rrpHM8H8HH.F.!, K HX 'IHCJiy, C O,n;HOJ:i CTOpoHll, 

OTHOC.F.!TC.fl H806XO,n;HMOCTn BHCOROBOJinTHOI'O (IOTI5 RB) ImTaffi1SI, a 

.Ta.KJKe Tpy,n;HOCTH paC'l8Ta H MO,Il;eJIHpOBaHH.F.! c1JoKYC1!:pyioiqero 3Jl8I<Tpo-

3. 



CTaTR'!ec1wro IIOJiff .1Vll1 HaxOJK,D;eHWI <l>ORa.Jll>HHX p.9.CCTO.filillli CHCTeMI:l.' 

c ,!ij)yroii CTOPOHH, npn perHCTpa$IH i:rac~ "Ha npOCTpe.JI" B03IDI­

KaeT Heo6xo~MOCT:O pacnoJiaraT:o .n;eTeKTOpll rro.n; HeKOTOpl:llll yrJIOM 

OTHOCMTeJil>HO TpaeK'l'Opkrn: '!aCTlmH' '!T061:l npOJieTaronv:ur '!epe3 9MH ' . 

Tep '!aCTIIUa He 3a,IJ;eBaJia perHCTp.9.TO:p. 8To 06CTOJ'IT8Jll>CTBO 3Hatru­

Te.JII>HO yi;1eH:r,rnaeT µ:t6otzyro IIJIOII!a,IOJ H YBeJIB'!HBa eT ajxpe1mmH,Y10 TOJT­

!$iHY 9MHTepa Ha nyTH 1JaCTHI.W. Hap.5I,IJ,Y c Bl:llJJenepe'IliICJieHHHMU 

!Tp1iM8Hemrn 9JieKTpOCTaTII 'l€CIGIX lfloRycupy IOJI{IIX CHCTern II:P:vIBOWiT ':i'ali'­

;1:e K yxy,I(llleHHIO BpeMeHHOro paapemeH:vrfl .n;eTeKTOpa' CM3aHIIOro c 

paa6po coM ,ll;Jllffi TpaeKTOpIDI BTOp:vI'!Hl:lX 3JieRTpOHOB. npoJieTal!lllIDC OT 

9MHTepa R per1IC'l'PaTopy. 

,llJiiI rrpeo.u;oJierum He.n;ocTaTKOB Y)oeycHpyromwc CHC'l'eM B Ha CTOfl­

r;1ee BpeMi! B ' Yii8.3alffll:lX .n;eTeRTOpax HCIIOJil>3yeTCJ'I cnocoC) H30Xp0H­

uoro rrepeHoca BTOpH'!Hl:L1{ 9.ileKTpOHOB c 9MHTepa Ha pe:mcTpa TOP c , 

IlOl\IOIJlbRl MaI'IDITOB WU! MeKTpOCTaTK'<!eCIGtX sepKaJI [3,4] . HaliI60-

Jiee npoCTl:l I\Ellt B llI3rOTOBJieHUH. TaK ll 9KCIIJiyaTa.u;IDI MarIDITHHe 

CHCT€Ml:l. Pa3JIH'!Hl:le aBTOpl:l HCllOJil>3YIOT R.a.K IlOCTOmIHhle r.iarimTH' TaK 
' 

:a 3JI ertTpoMarrmTH /5+ 7 I. C TO'!KK apemm npocTOThl KOHC Tpy!Ul;lm H 

y.n;o 6CTB HCITOJil>30BaHIDI B Ba.Icyy'MHblX o6~eMa.X IIOCTOJ'IHHl:le M3.I'HHTl:l 

liMeJOT npeHMyII1eCTBa Ha,Il; MeR'l'POMarIDITaMH, TaR KaK: OHR He Tpe6y­

IOT ~lleKTpH'!ec:K.oro ITKTamm H He nopT!'IT BaKY'JMa '.BCJie,n;cTmre I'Wlte­

mm Ir.PU HarpeBe. 0,u;Ha.KO. npH HaCTpofu<e ,IJ;eTeRTOpa Ha OITTl'IMaJil>­

Hllli pe;n IM p a6oTH B0;3HHKaeT · n eo6xo,n;RMOCTl> perymrpoBim mmpruiteH,­

n ociK Mar1m:THoro ITOJiff, 'ITO B HCIIOJil>3Y€Ml:lX panee IlOCTO.lllllll::IX M3.l'-

HUTax He oc~eCTBJlfIJIOC:b. 

B HaCT~.flll1eli pa6oTe OIIKCl:lBaeTCJ'I KOHCTpyro:J;IDI llOCTO.fIHHOro Mar­

HHTa H r.ieTo.n; peryJIKpoBKJ.I rroJiff B ero aaaope, a Taroi:e rrpHBO,wITCfl; 
I 

peay Jil>TaTl:l H3MepeHWI O.n;HOpo,WIOCTll IIOJIH 9Toro MarHHTa . 
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Cx:eMa THtJ:ecRoe Hao6pruKeID!e MarmITCi ,ip1rne.n;eHo Ha pHc . I. i1lar­

HHT COCTOHT H3 .I(Byx Ha.MarHH'!eHHl:lX OKCH,D;H0--6apKeBWC IIJiaCTHH-llOJIIO­

COB (I) MapKJ.I I6EA - I90 pa3Me:paMH I20x60x:I5 MM3' YCTaHOBJieH­

Hl:lX Ha KapR.ace. KapKac MarHKTa 11!3rOTOBJieH K3 .n;syx CTaJil>HhIX (CT­

- 3) lllJillKl>oBaHHHX IIJiacTJIH ( 3) pa3MepaMR I50x60x6 MNf , aa iq>ewreF!­

HHx .n;pyr c .n;pyroM B 'l:eTl:lpeX yrJJaX c IIOMO!llb!O Jia.TylIHh!X IUIIHJieK. 

3a.3op MeJK,!ly IIJiaCTHHaMR (3) Bb!6paH paBHHM 40 MM, ey.n;a BCTaBJIR:eT­

CJ'I ;:i;eTeR.TOp YB3 3, Bb!IlOJIHeHIU:lli B BH.n;e OT.n;eJI:oHOI'O MO,IJ;yJLfI. Bee rre­

pe'IliICJieHHl:le Bl:llIIe pa3Mepu MarHHTa rrpO.n;HKTOBaHl:l pa3Mepau11 cru.mr o 

.n;eTeRTOpa. M.mulli MarHHT rrpe,u;Ha3Ha'!eH ,IJ;JLfI .n;eTeKTOpa c pa6 o'!eH 
') 

ITJIO!$.n;l>Rl IV 3 cM"'. O'!eBH.n;HO, 'ITO np11 yBem111emm pa3MepoB .n;eTeR-

Topa Heo6xo.n;1111Io nponop~oHaJI:bHO yBeJlliitJ:JITl> H paa111epH: MarmrTa. 

Pery.m1IJOBaHHe Be.Jllr<mHl:l HanpJDKe1uwcTR ;.,iarHHTHoro noJLfI B 3a3ope 

ocyll!eCTBJIJ'IeTcR H3MeHe!IlieM MarHHTHoro corrpoTnBJiemm Me;imy rurac­

TIDia.MH (3), T.e. IIO,Il,RJI!OtJ:eHHeM c o6oRX TOpIJ;OB IiE!.pRaca @eppoMar­

HHTHb!X rrepeMh!tJ:eR (2) li3 CT ' -3 TOJII$iHOH 4 MM pa3JII111HOii: IlJIOI$..n;l1. 

Ha pRc. 2 rrp1rne.n;ena 3aBHCHMOCTl> BeJIH'lIDil:l Ma.rHwrHoro rroJLfI OT IIJio­

ma.n;H rrepelll!l'IeI<. Kru< n cJie.n;oBa.Jio O)Kl'l,IJ;aTn, c YBeJIH'IeHJier.1 ILJIOU\a.rcn 

nepeMlltJ:e1t noJie B aasope MarHHTa y6b!Ba.e'r no aruwHy Oua .II.JIH: M9.r­

IDITHHX u;eneiL KaK BH.n;HO H3 STOM RpHBOM. ,IJ;JLfI ,ll;aHHoro na.rmrTa no.n;­

'.lopoM ITJIOl!l8,I\1I nepe!·.JHtJ:eK MO.);"J10 BH6HPaT:b nanp.FOK8HIIOCT:b Marn:W.::'HOro 

ITOJIR B rrpe,n:eJiax OT 0 .D;O 300 re. 
BruKHllM Tpe60BaHl'l8M K TaKliM MaI'HHTaM .i!BJI.iieTCJI HX O.n;HOpO,I!JiOCTl> 

B paOO'l:eM 06'1eMe .I(8T8KTOpa. 3 TO Tpe6oBa.HHe onpe.rcemrnTM BpeMeH­

HHM paa6pocoM npH I130xpOHHOM rrepeHoce BTOpU'llib!X 8JI8KTPO.HOB OT 

sMHTepa K per:acTpaTopy. Pa,n;Hyc KPHBH3HH TpaeKTOpHfi sJieKTflOHOB 

orrpe.n;eJLfie TC!'I BHpa.litemrnM [5} C-
J = 3,38 'I/ Ee/H 
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r.n;e Ee - ::rneprmI aJieKTpoHa B aJieKTpoHBOJt:&Tax, H - Ha.IIPJDKeH­

nocn MaI'HRTHoro rroM B rayccax. Hs aToro BHI>BJKeHWI JierKo IIOJ!Yt 

'<IliTb . 3aBHCHMOCTb BpeMeHH rrpOJieTa t aJieKTPOHOB c SHeprHeli 2 KaB' 

OT Harrp.RJJteHHOCT~ mI'HHTHoro IIOJI.R:: 

i = 179/H 
0TcIQIJ;a CJie.n;yeT, -qTo wm: nrury-qeHlDI pa.s6poca BpeMeHHAt ~ 50·ID-1fc 

neo6xo,D;HMo o6ecrre-qHTb o,n;aopo.n;HocTb M:tI'HllTa Jiy'ID!e ± I% na ypo:sr 

He H ~ IOO re. Ha :pHc.3 rrpHBe;:i;eHO pa.crrpe;:i;eJieHRe Harrp.lllKeHHOCTlf 

Mal'HMTHOro IIOJllI no OCH ~ • Pa6o'IBJI 06.naCTb MaI'HliTa Ha pxICyHKe. 

OTMe-qeHa ne:pneH,WIIcy'M:pHID.m rrpepmm:cT!lMH JimmaMH. Bo Bceli o6Jiac­

TH CO:xpa.HJleTCH o,n;aopo,n;HOCTb' He rrpeBIDUalOOlaH ± 0, 5% OT yCTaHOBf­

JieHHoro :rna-qemm nOJllI. TaRaH JKe KB.:PTHHa Ha6.mo,wieTCR rro murpa:s­

JieHH!D OCH . t . ·~ MJ:il e~ He I!pHBO,ll;l'IM Hs-sa m.J!OCTH pa6o-qe:li 06-

JiaCTl'! no HarrpaBJiemm t'. , KOTO:paii cocTaBJI.R:eT ± IO MM. Hec­

KOJIDKO .:xyJKe Kapnma TOIIO:rpa@IDI IIOJIR: B wm_:pa.BJieHHK t X -. KaK IDm.,. 

HO HS pHC.4, lilS-Sa paccemlaHWI IIOM Ha K.PaJDC Mal'Hl'!Ta HapymaeT­

CJI o~opo,ItHOCTD llOJlfI B pa6o-qett o6JiaCTl'! B npe.n;e.nax: ,ll;O ± 3% 
(KpHBaSI I). C qeJII>JD yBeJIB:!leHWI OOJiaCTH O,ItHOpo,n;HOCTH IIOJI.R: HC -

IIOJIDSYJOTCR: qieppoMal'HlITHlie TO;HKHe IIJiaC rinm (:PRC • I ' 4) nmpIDioii· 

IO MM, KOTOp!le YCTa.Ha.BJIKBa!OTCJI CHMMeTpll'IIHO IIO Kpa..lIM MaI'HRTa. 

K:pRBaJI 2 (pHc.4) COOTBeTCTByeT pa.crrpe.n;eJiemm IIOJJ.lI rrpH HaJIKlmH 

II:pOiiJlAAOK, 

TaKID/[ 06.PasoM,$.wtaraeM!IB ~ o6ecne'!HBaeT peryJ!l'!poBa­

HHe IlOJlJI B U!iipOKOM ,u;HaIIaSOHe IIPH HeO,ItHOpo,n;HOCTH IIOJlJI :s pa.60-qeli 

06.nacTH He npeBml!~eli ± 0,5%. lIO.II;O~Hlie 11/RrHHTH MOryT ycnellJHO . . 

npHMeRliTDCR: B SMllCCHOHHHX .n;eTeKTOpax BpeMeHHOH OTMeTIGI. 

B s8.KJIHl-qemxe aBTOJ:li 6.Jiaro.n;apaT CapKHcmra JK.r., JJ,rumma JI.r;. 
sa IlOMOlltb B K3rOTO:RJieHHlI OIIHTHHX o6pasqoB Mal'HH~ 
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y (MM) 

X (MM) 

I 

rro.n:rmca K PMCYHI\AM 

PRc. I CxeMaTmecK!1i1: BY.,u; rroeTo.mmoro i.ia.rHHTa: 

I - Haivia.TIUNeHIIlie 0Ke:a,IOlo-6ap:aeB11e II.JllITKli, 

2 - cTaJlbHHe rreper.fil'IIW-filYHThl, 

3 - CTaJll>Hh!e ILJiaCTl'IHU It.apKB.ca J,18.I'lrnTa, 

4 - TOHIGI6 CTaJihHh16 npOR.Jla,u;f<H. 

PHc. 2 2aw011111ocTI:i iviarHHTHOi1 HH.JJYKUmI rro.iw B sa3ope 

OT IIJI011'3-,Il.1I mynrnpyr<lI\IDC .rreperv1wrn1<. 

Pn:c.3 

Plic.4 

Pacnpe,n;eJieHlie MaTimTHOI'O IIOJIR B OC6BOM HarrpaB.116Hl:IlI · Y r 
Paerrpe,n;eJiemrn Mar1ui:THoro rro.im B oceBOM HarrpaBJiemrn X l; 
I - TorrorpawM rrOJIR 6e3 npoMa.n;o:rt (4) 

2 - TOIIOT'pacQwl IIOJIR C IIp0ILJia,JJ.Ita.MH, 

· s 
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