
11H)leKC 3624 

l;ff;aJ..IJ.tfi :bfi~1''111.fJ1' />tUSfiSflf' , 
EPEBAHCKHP/ (JJH3H'C../ECKHP/ HHCTHTY 

mM-648(38)-83 

B. r. AMEAP.UYMHH, C. C. APYTICHHH, .U. C. EArJJ.ACAPHH, 

E.M.EOHX1IBH, r.E.KA3A.PRH, 3.P.MAPKAPHH, r.r.MK:PTq} 

O.II.IIETPOOHH, M.A.TPOIIIEHKOBA 

YC·TAHOBKA JUN MCCJIEUOBAHWI B3A.MMO.UEMCTBIDI 

3JIN\TPOHOB C H.11.PAMlii B OEJIACTI1 3HEPrntl: 

.uo 5 rsB 

t; ft; a/..11. t 1983 EP EBAH 



EPEBAHCKHW ~H3HqECKHM HHCTHTYT 

EJllH-648 ( 3b )-83 

B.r.AMEAPUYMHH, C.C.APYTKHHH, n.c.EAr,IJ.ACAP.HH, 
E.M.EOIDCqHH, r.E.KA3AP.HH, 3.P .MAPKAP.HH, r .r .MKPTIRH, 

O.Il.IIETPOJ.HH, H.A.TPOJIIEHKOBA 

YCTAHOBKA .IJ.IDI HCCJIEUOBAHlliI B3AHMOnEHCTBWI 

3Jra\TPOHOB C H,UPAMVI B OEJIACTH 3HEP:rni1 

no 5 I'3B 

EpeBaH 1983 



© EpesaHcKuu ipuau .. ecKuu ·uHcTuTyT, 1983r. 

c UeJll,IJ HCCJie'AOBaHRR: upoueccoB B3aHMO'AettcTBHR: aJieKTpoHOB 

c HyKJIOHa.MK H H,1IJ)aMH B ~H C03,l]p.Ha. YCTa.HOBRa "3JzeKTPOH",upe'A­

Ha3HaqeHHaR 'AJU{ peI'HCTpa.uIDI pacceJnillllX 3Jl9KTPOHOB B HHTepBaJie 

3Heprmt 0,5 - 2,0 I'aB H yrJIOB OT 150 'AO 90°. 

Ha J>HC.1 yxa3a.Ha o6~CTb KHH9MaTHqecJGOC nepeMeHHIDc, KOTO­

PYD MOlltHo HCMe'AOBan Ha ycmHoBKe IIPH H3MeHemm aHepl'Hll: nep­

Blil'lHoro nyqm B llpe'AeJJaX 1,5 - 5,0 raB. 

Cxe1.B pacnoJio~emur MarHHTHIDc 3JleMeHTOB 3Jl9KTPOHHoro TpaKTa 

H cnexTpoMeTpa upHBe'AeHa Ha pac.2. BHBe'Ae.BHHit za CHIDCpoUWtJio­

TpoHa 3Jl9KTPOHHWl nyqoK qrop.mpyeTCJI c IlOMOIIII>!l KOJIJmMaTOpa ' 

WlTH JDma TJma MJI-15 H OTRJIOHJil!ll(ero Ma!'HHTa CII-12 H no BaK.YYM-
. npooo.z& TpaHcnoPTxpyeTc.a 'AO cpaanqec1t0it MW11eHH. Cor~cOBKa H 

onTm.m~ peJUIMoB TJaRTa rrpoBO'AWIBCb c noMOIIII>l!l CTaH,I!;apTHIDc 

IlporpaMM [1] • c HCil0~30BaHHeM H3MepeHHoit TOrro:rpa.qimr rr~eit 
MarHHTHHX 3JI9MeHTOB [ ·2,3.] 

0THOCHTeJl1>HOe MOHHTOPHpoBaHHe nyqxa IIPOBO'AHTCJI TOHKOCTeH­

HOit HOHHaauKOHIIOit KaMepoit (HK). ycTa.HOBJieHHoit IlOCJie cpH3l!q9CKOh 

MKlll9HH. EJraro,np.p!I B.b!COKOH IIpo3pa'lllOCTH Ka.Mepl:l ( Cy-MMapHaR TOJI­

Il\l'IHa BeuteCTBa no nyqey ~ 0,3 MM ,.q e ) • ee IIPHCYTCTBHe IlJllKTH-
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-qecim He HCKa.lliaeT napaMeTJH IIY'll<li· licCJie;n;o:samm IIORa3aJm, 'IITO 

.l1K II03BOJISieT KOHTpoJil!]lOBaTh HHTeHCl'!BHOCTh nytIKa B OOJiaCTH 

108 - 5.ro9 e-/c c TO'llHOCThlO "-'3%, a Truate onpe;n;eJLllTh Il~JlOEe­
HHe neH'l'pa T.IDKeCTH ny'llRa c TO'tffiOCTbl) :t I MM. IloCJie c!E3H'lleCKOif 

MH!IleHH nyqox no BaJ<YYM-IIpoBo;ny TµtHCIIOPTHPYeTCa ;n;o ~ <»a.­
pa,n;M, KOTOprtl: RBJllleTCJI a6cOJIIOTHblM MOHKTOpoM IIOTORa. ~a.unwc 

3JleKTpoHOB. Ilo H3o<5paJKeHHJO ny'llRa Ha CIJ;HHTHJIJIHpyDIIHX ~ OCY,­

mecTBJIR:eTCJI HenpepHBHHit TMeBH3HOmrali KOHTpOJll> ero !fx>PMH H 

IIOJIOlltelilUI nepe;n; BXO,ItHHM KOJIJIHMaTOpoM H Ha OCH 3ItCIIepHMeHTaJib­

HOH ycTaHOBIGI. C<poxycupo:sammH Ha MH1DeHH SJieKTPOHBIDi nyqox npH 

KOJIJIHMaTOpe ff 6, 7 MM HMeeT CJie,IJyKl!lHe IIapaMeTpH: 

- Ha'lffi.1lbHYIO sHeprHJO 

- HHTeHCHBHOCT:b 

- BpeMeHHyJO paCT.fDltKY 

- pa36poc no aueprHH 

- cpe,IJ;HH:lt pa3Mep Ha MH111eHH 

- yrJIOByrJ paCXO,n:HMOCTh 

- I,5 - 5,0 raB 

- 108 - 5.ro9 e-/c 

- 0,3 - 0,5 MC 

- (I .;. 2)% B 3aBHCHMOCTH 

-¥1IOMM 

--I Mp 

OT BeJIHlmH!l paq­
Ta:at!GI 

,llHcTa~OHHO ynpaBJ.!J!eMl:lA MexaHH3M II03BOJ1JieT BHCTa.BJUi'l'h Ha 

!Iy'llOK JIJ06yBJ H3 HaOOJ;B BOC:&MH smepHHX MHllleHeA. 

MarHHTHBJI CHCTeM9. cneKTpoMeTpa COCTOHT H3 ;n;BYX Jiml3 MJI-16 

H B0pnma..7IbHO aHB.Jm3HPYDl.lero M9.I'HHTa Cll-137. B pell!HMe pa6oTH 

"<iJoxyc B !fx>xyc" aJieKTpomndl: cneKTpoMeTP HMeeT Me.JJYD1l11Ie napa­

MeTJH [4] : 
- ,IOJa.Da30H HMIIyJ!bCOB perHCTPJ/IPY0MHX "IJ.aCTHIJ; - 0,5 - 2,0 raB/c 

- HMnymcmm aanaT - "' IO% 
- m.mymcuoe pa3pemeH11Ie - "'I,5% 

- yrJIOBOif 3aXBaT - ,.._, I,6 MCP 
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- .I(HaIIa30H yrJIOB pacceJlHHl:l.X MeK'l'pOHOB - 15° - 90° 

- yrJioBoe pa3pemeHHe - 2,5° 

BC.II Mal'HHTHaJI CllICTeMa III pe!'HCTPHPYIDJ:ll8.H annapizy:i;a CII0KTpo 

MeT:i;a CMOHTJ/IPOBaHa Ha IIOBOpOTHOtt IJJlaT!fx>PMe, "iTO II03BOJ1JI8T B 

xo.n;e sxcnepHMeHTa one:i;aTHBHo HaC'l'paHBaThCJI ua ~oti yro~ pe­

rHCTPJIIPYe.MllX liaCTHD; H3 YKa3a.HHoro BHllle ,Il;BaIIa30Ha. 

B cooTBeTCTBHH c pacqeTaMH Mal'HHT CII-137 ycTaHoBJieH no.n; 

yrJIOM 12° OTHOCHTe.JibHO OIITlPiecxoti OCH. 

reo;n;e3HqeCKaR JOC'n'!pOBKa Mal'HHTH!:lX 3JleMeHTOB H peI'HCTPHPY­

!Ollleti annapaTypH cnexTpoMeTpa ocyiqecTBJmJJ.ach c IIOMOIJU>JO ~3ep­

uoro nyqRa,, HMllITHpylal{ero TpaeKTOPHJO 'llaCTHIJ;. IlpH aTOM,B neH­

~Hott liaCTH MaI'HHTa Cll-137 yCTa:Ha:BJillllaJIOch sepKaJio, O'l'paEa­

!Olllee ~no OIITH'll0CKOf OCH CBeTOBOtt ;ryq no.n; yrJIOM 24°. 

YRa.38.HHoe IIpHCIIOC~eHHe II03BOJIHJIO .n;oBeCTllI TO'qffOCTh BHC­

T~eHWI KOOP.n;ID!aT M9.I'HBTBllX MeMeHTOB H pemcTp:HpyIIJI{ett anna­

paTypH ;D;O ;t 0,5 MM. 

IIpoBepxa p:icqeTBl:lx peJKllIMOB ~H3 H MarHHTa npoB0,1lll.!Jiach Ha 

ny-q:Ke a~eKTpoHOB C 3H0prll.!ett 2,I raB, !IpOXO,ll;filI!KX qepe3 Cil0KTpo­

M0Tp IIO.D; yrJIOM OO. Ewro YCTaHOBJI0HO, 'IITO C TO'tJHOCT:blO .D;O OillllIOOK 

H3Me~emtli: ( ..... I .. 2%) TeopeTl!ll0CKH uaA.n;emwe OIITHMH3JIIPOBaHHHe 

3Ha.qeHWI rpa,n;ll.!eHTOB .n;aJOT Ha 3KCIIepHMeHTe Ol!OWieMIDi pesyJ!bTaT. 

06md BH.n; pacnOJio~eHllIJI peracTPJIIPYIIJI{eif annapaTypu crrexTpo­

M0TJ;B IIORa3aH Ha :pHc.3. ~~OHaJ!bHO annapaTypy MOJKHO pi3c5HT:E, 

Ha 'l'pH lJaCTH: anePTYPHHe C'lleT'tllilGl'., CHCTeMa H.n;eHTHqamarnrn SJie:l(­

TpoHOB H HMIIyJ!bcl:lliit ro.n;ocxon. 

AnePTYPHHA cqeT'IJ'.HK Cr HMeeT pa3M0Jll ISO x 180 x IO w.f, a 

c2 H c3 - 240 x 300 x I5 MM
3• C-qeT'llHK:H npocMa'l'pHBaJOTCJI '1X>TOYM­

HOlltll.!TMHMH q)3Y-30, CHaO.l!teHHliMR HH3KOOMHllMllI ;D;eJlHTe.JlR:MR HanpJI-
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EeHIDI. Ta.KOH peJtHM SKCIIJiyaTa~ ~3Y o6ecne'll!BaeT RX JmHetiHOCTb 

npH 60JU,lliKX sa.rpy3RaX (BIIJIOTb ,I(O 106 11.acTmJ/ c). ~mt C'tleTtmK 

o6ep:eyT B OT~ c:seT IIJiemcy H Ha,Il;eJKHO CB0TOH30JIHpO:BaH, 

C't!eT'!HKII HMe!O'l' sqxpeKTHBHOCTb perHCT~ "' 98% no :scei pa6o'tlei 

IlJ!OJlla,I(H. 

CHCTeMa. :e;n;eHTH!fli!:Ka~ 3.JleKTPOHa COCTOHT l'l3 ·Tpex CD;HHTHJIJIJ1-

.u;KOHHHX d E / d x c'tleT't!HKOB, KMeD!lIDC pasMepu 250 x 320 x 15 MM
3, 

KOHCTPYKTHEHO :e;n;eHTH'IHHX anePTYPHHM. Ilepe.I( CHCTeMOi ycTa.HOBJieH 

KOHBepTOP H3 c~ TOJilltHHOH 16 MM. 

IIpliH.u;Kil OT.n;e.neHIDI 3.JleKTPOHOB OT ,n;pyrmc sapmKeHHblX 11.aCTHIJ; 

OCHOBa.H Ha TOM O'tleBR,IJ;HOM iprutTe, 't!TO eCJm KruK,Il;bIH H3 C'tl0T't!HKOB 

dE/dX HaCTpOHTb Ha HH3Icy10 aqxf>eKTHBHOCTb pel'HCTpl~ 0.14KHO'tl­

HHX 'tlaCTHU HemtBH0BOH npHpO.n;H, TO BepoHTHOCTb O.n;HOBpeMeHHOH ee 

peI'HCTJ;aUID'l BCeMH TpeMH C'tl0T't!HRaMH CHCTeMH MOltHO c.n;eJJaTb rrpeHe-

6peJKHMO Ma.JIOH. 3.neKTpoHbt Ee :sc.ne.n;cTBHe pa3MHOJlt0HHll B KOHBepTo­

pe .n;a.IOT B C'tleTi:mRaX 8.MilIDlTY.IIY B HeCKOJlbKO pas rrpeBHlll8.IJlzy'D aM­

IIJIRTYm' OT O.n;HHO't!HOH 'tlaCTIHl;!l, IIOSTOMy aqxf>eKTHBHOCTb l!X t>erHCT­

J;aUHli OCTa0TC!l BHCOKOH. 

Ha pHC • 4 .IlOKa3aH TH!IH'IHHH cneKTP aMIIJIKTY.Il: CHI'HaJIOB OT C'tl0T­

't!HKa ,n;im O.n;miO't!HOH 'tlaCTHqll (6es KOHB0PTOpa) H s.neKTpoHa ( c 

KOHBepTopoM). HsMepeHHH Ha nytIKe s.neKTpoHOB nomsa.m, 't!TO rrpH 

ajJJ)eKTHBHOCTH perHCTJ;aUID'l O.n;HHO't!HHX 't!aCTHD; "' 0, ~ CHCT0M8. 

o6JI.a,wleT 95% s@?eKTE;BHOCTblO no OTHOmeHIDO K aJ:teKTPOHaM. 

llMny.nDCHIDi ro,n:OCKOll CJlYJIG!T ,I(J1SI HaXOJimeHIDI :HMIJY.nDCHOro plC­

npe,n:e.neHID:I 3axBaTHBaeMHX cneKTpoMeTPOM 11.aCTHn. OH COCTOHT H3 

O,ll;H1IH8.Il;UaTH ClieT't!HKOB pa3Mep:!.MI! 160 X 15 X 14 w.f, KOTOpHe 

npoCMa.TpHBaIOTCJi <lJoTOYMHODTeJIJiMK ~3Y-87. reoMeTPH'ieCrot C'tleT"tIH­

KH pacno.noxeHbl TaK, 't!TO noJIHOCTDJO nepeitpHBaDT m.my.nDcHIDi a.Keen-
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TaHC cneRTPOMeT:i;a. Hx B3a.RMHOe pacno.nOJKemi:e B Ilp0CTI~HCTBO rro­

,I(06plHO (B COOTBeTCTBHH c pac'tleTOM) Ta.KHM o6pa30M, 't!TO ~ 

a.neMeHT ro,n:ocKOna o6ecne"tIHBaeT mmy,m,cHHli sax:saT "'1,5% c He-

6om,111HM B3a.HMHHM nepeitpHTHeM ( ~ 0. 5%) • IlOJIOJKeHHe ueHTpa.m,Horo 

a.neMeHTa ro,n:OCKOna COOTBeTCTByeT plC'tleTHOMy «>oKYCY ,n;im 'Ia.CTIDJ, 

c HMIIy.IlbCOM HaCTPOHKH crreKTpoMeTpa. 8qxIJeKTHBH6cTb C't!0T't!HKOB 

He xyEe 95%. 

Ha p:ac.5 noKa3a.Ha ynpomeHHaJi 6.nox-cxer.a s.neKTpoHHKH ycTa­

HOBKH "MacTep" qiop.mpyeTCJi OT CHI'HaJIOB Tpex CD;HHTl'!JIJI.fil(HOHHblX 

C'tl0T'!HKOB H CHCT0Mli H.I(0HT~ 3.Il0KTp0HOB. CipopMHpOBa.HHIDi 

HM HMIIyJU,C ('t:"' 60 HC) OTK.PHBaeT cxeMy CTpo<i1-cOBIIa,n;emm, Ha BXO­

.n;H ROTOpoli IIOCTyIIa.IOT HH«>o~ OT BCex s.neMeHTOB ro.n:ocKorra. 

PerHC~ Bcex HCTHHHIDC H c~ COBna,n;emm OCYlll0CTB­

.naeTCJi MHOrOKa.HaJlbliblM nepec'tleTHHM llPH6opoM c 6HCTpo.n;e:il:CTBHeM 

;:::::: 25 Mr'I'u. 0,n:HOBpeMeHHO ocyiqecTBJ.tSIIOTCJi H3MepeHHe H KOHTpo.nb 

noxasaJmtt MOHHTOpOB IIy't!Ka. 

KoMilJ!eKCHaH Ha.na,n;Ka. H Ka.nH6poBKa ycTaHOBKPI npo:so,n;KJiacb no 

H3MepeHBJiM B 06JJaCTH KBa3uynpyroro J;aCCeJUIHJi 3Jl0KTpOHOB Ha .II,Il;­

pe 12c. IlpH 9TOM cneKTPOMeTp :sucTaBM.nca no.n: yr.noM @ ~ I5, 5° 

OTHOCHTeJI:bHO nep:sH'lll'.oro rryqxa, KOTOp!ilt HMM aHeprmo Eo=2,I rsB. 

.Kalt H ').110.n;o:sa.no OlltH,Il1iTD, <lX>HOBHe yc.noBHSI SKCnepHMeHTa cy-

111ecTBeHHO 3aBHCJiT OT pelmM9. «x>KYCHpOBKH rryqxa, OT ero BpeMeH­

HOit CTPYKTyJH, OT TOJ.llllHHH HCilOJlb3Y0MliX MBlileHeii H OT Be.Jl.lflUUlH 

yr.na pel'HCTplll;lm. lIPH BeJIH1mHe BpeMeHHOtt J;aCTSlJIUGi ITy'IBa "'-' 0,3 MC 

H HHT0HCHBHOCTH rv 109 e-/C BKJla,IJ; OT ~HHX COBIIa.D;eHID!: CO­

CTaBJJ&JI 1 • 2% . 
BRJla,IJ; OT CTeHOK IlY'tJ:KOIIPOBO,I(a H OCTaTO't!HOro rasa. B Tpa.KTe 

on;eHBBaJica no HSMepeHHJiM 6es MBlileHH · u cocTaBJI.RJI ""' 3%. 
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.lloJllI HeITO,ItaBJieHHHX gr - Me30HOB H a~eKTpoHOB OT qioHOBoro 
+ -r.rpouecca 0 -- e e ouemma.nac:& rro :ra:aMepeHIDIM r.rp:e: o6paTHoi:t rro-

JlllpHocTH MaI'HRTa crreKTpoMeTpa (B peJKRMe HaCTpofilm Ha e+) R 

COCTa:BJIHJia Be.JilPmHY MeHee 2% OT :ajxlleKTa. 

Ha pHc.6 npe,ItCTa:BJieHH crreKTPH incceHHHIDC a~eKTpoHOB ,WI.iI 

.IIBYX TOJimW{ MHW0HR 12c t. =0,027 pi,It.e,It. H t =0,049 ~.e,It. 
YKB.3aHH TO~KO CTaTHCTJitI0CKHe onm6:iw:, KOTOpHe B cpe~eM AJ 5%. 
BH.rtHo, ~TO rrpiBHe 'IJa.CTH KBaa:eyr.rpyrID: crreKTpoB R 06.JiaCTl> RX MaK­

CHM;yMOB xopowo OIDiCHBailTM · TeOpeTH~eCRHMR :KpRBl:IMH [ 5 ] • 

B 3aI<.Jl!1!I0HR0 aBTOpH CliHTaJOT CBORM .ItO~OM Bupa3RT:b 6.JrarO~p-l 

HOCT:b r.A.BapTarreTJiHY R A.C . JureKcaHl!Hy aa Il0~0PJKKY Ha BC0X 

aTarrax pa6oTH. 

ABTOPH IlpR3HaTem.HH r .C.Bap.Ita.H.HHY 3a Ilpe,ItCTaBJleHRe CBOHX 

paapa.60TOK R IlOMOm:& I.IpR ~e ~eKTPOHHo:a arrnainTYPH,A.A.Ara­

.n;m:awm:y 3a aKTRBHOe Y'ISCTHe I.IpH MOHTaJKe o6opy,ItOBruum, a Ta.IOJte 

A.A . Apa.Ke.rum, M.K.FioSI;ItlmH, B.A.Barapmaromy, H.E.BacmmK, A.,ll.Ba... 

HIIHY, C. A. KaparreTmi: aa co,ItclicT13He B pa6oTe. 
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IIO.IUMCH K PHCYHKAM 

PHc.I 06.JiaCTb KRHeMaTH'liecrooc nepeMeHHHX, KOTOPYIO MOlltHO HC­

CJie.I(OBaTb Ha ycTaHOBKe "8JieKTpoH". 3.u;ecb ~ 2 - KBa,IJ;­

paT "tJ:eTl:lpexm.myJIMa nepe.n;a'lll'., ~ - aHeprrur BHPTyaJib­

Horo cfioTOHa, w - Ma.Cea KOHe"tJ:Hott a,I(poHHOtt CHCTew. 

PHc.2 

PHc.3 

PacnoJio~eHHe 1.E.I'H:aTHl:lX aJieMeHTOB aJieK'l'pOHHOro Tpa.KTa 

.Ii cneK'l'pOMeTpa Ha Dy't!Ke "e411 Ep:l)H. 

06!1lIDi BH.I( paCIIOJIOEeHWI perHCTpH~eli arm:apaTypH cneK• 

TpoMeTpa. 

PHc . 4 CneKTp aMIIJmTy.u; Clll'HaJIOB OT o.I(Horo C't!eT'lm<a q f. /cl X 

;rr,JJ.H ·O,ltHHO"<ll!Oi 1mCTmJ1:1 (6es KOHBepT"opa) H aJieK'l'pOHa 

(c KOHBepTOpoM) 

P:e:c.5 

PHc.6 

Ynpome.HHru:I 6JioR--cxeMa. aJieKTPOHHRJI. 

CneRTPH Heynpyro JllCCeJllIHHX aJieKTpoHoB Ha yrJiepo.u;e. 

IlyHKTBJlHaH KPHBaJI "a" - Teopern'ieCKK oD.,IJ;aeMIIB cneitTj 

KBa.szynpyroro mnca oes y"tJ:eTa ~u;KoHHI:.rX IIOIIJllBOR, 

CilJiomHBJI RPH:Ban "6" - RBa3Kynpy!'Kli cnexTP c y"tJ:eTOM 

BJIIDnmJl P8,IOmIJJIOHHl:lX IIOnpaBOR . 

IlYHKTBP.Ha.Jl ltpHBa.R: "B" - BRJia.I( OT pOJK,:D;eHRR: tJ. 33 pe-

30HaHca, no.nyiiemum HHTepno~et!: RpHBOil: pa6om [ 5 J 
;rI,JJ.H Halllett RHHeMa.TH'iecKOtt o6JiacTH. 
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