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CHcTeMa 113MepeHHSI npocrpaHCTBeHHhiX xapaKTepi!CTHK ny'!Ka, 

BhiBeaeHHOJ:'O 113 CIIHXpoc!Ja30TpOHa n83 

Ormcaaa CIICTeMa 113MepeHHSI npocrpaHCTBeHHhiX xapaKTepi!CTHK BhiBe

aeaaoro IIY'!Ka B IIIeCTH TO'IKBX TpaCCbi. OrrpeaenSIIOTCSI MI:'HOBeHHhie If IIH

TerpanhHhie 3HB'IeHHSI ero IIpoc!JHnSI. 0CHOBHOH peMHM pa60Tbi 113Mepi!Tene}i -

Ha nHHIIII c 38M c BhiBO.QOM HHcPOpMBUIIII Ha rpa¢H'IeCKHH aHcrrneii. DpeaycMoT 

peHa B03MOMHOCTb KOHTpOnSI pe3ynbT8TOB H3MepeHHH C IIOMOUlbiO 38IIOMHH8IO

IIIeJ:'O OCUI!nnorpac!Ja, llOIIOnHeHHOJ:'O BepTIIK8nbHOH pa3BepTKOH. 

C!!CTeMa pa3pa6oTaHa B na6opaTOplflf BbiCOKHX 3Hepi:'HH 0!1.Hl1. 

flperrpHHT 06be.QHHeHHOrO HHCTHTyTa .H.QepHbiX HCCJie,QOB8HHH 

,ll;y6Ha 1976 

{C) 1976 06lleOUHeHHt.lii UHCJIUIIYII JIOepHt.IX UCC/Ie006QHUU ,4y6Ha 

0DHChlBaeMaH CHCTeMa BXO~HT B KOMnneKC ycTpOHCTB 

KOHTpOnH xapaKTepHCTHK H ynpaBneHHH napaMeTpaMH nyq

Ka Me~neHHoro BhiBo~a H3 CHHxpo«lla3oTpoHa OH.HH. llpHH

U.Hn nocTpoeHHH xoMnnexca B u.enoM H 3a~aqH CHCTeMbl 

H3MepeHHH npOCTpaHCTBeHHbiX xapaKTepHCTHK KaK qacTH 

3TOrO KOMnnexca ODHCaHbl B /I/. B HaCTOHll.l,eH pa6oTe 

DOKa3aHbl OCHOBHble xapaKTepHble oco6eHHOCTH 3TOH CH

CTeMbl. 

KoHTponb npocTpaHCTBeHHbiX xapaxTepHCTHK BhiBe~eH

Horo nyqxa npOH3BO~HTCH B WeCTH TOqKaX TpaCCbl BbiBO~a 

H CBO~HTCH K H3MepeHHIO pacnpe~eneHHH nnOTHOCTH nyqxa 

B npOCTpaHCTBe C DOMOll.l,biO MHOronpOBOnoqHbiX HOHH3a

I.I,HOHHbiX I<aMep /2/ B ropH30HTanbHOM H BepTHKanbHOM 

HanpaBneHHHX. llpH 3TOM o6ecneqHBaiOTCH cne~yiOli.I,He pe

)I<HMbl pa60Tbl: 

1/ MHoroi<paTHble H3MepeHHH npo«llHnH nyqxa /10 
7 

-7-15 pal/ B TeqeHHe BpeMeHH BbiBO~a 300 7 500 .MC 

/"MrHOBeHHbiH npo«llHnb"/ ~ng H3yqeHHH 3BOniOI.I,HH erO 

npOCTpaHCTBeHHbiX xapaKTepHCTHK B yKa3aHHOM HHTepBane 

BpeMeHH; 

2/ H3MepeHHe Tax Ha3biBaeMoro "HHTerpanbHoro" npo

«llHnJI, xapai<TepH3yroll.l,ero pe3ynbTHPYIOli.I,YIO «llopMy nyqxa 

K I<OHU.Y BbiBO~a C yqeTOM BCeX H3MeHeHHH ero «ilopMbl II 

nonO)I<eHHJI, npOHCXO~HBWHX B yKa3aHHOM HHTepBane Bpe

MeHH. 

llOMHMO OCHOBHOrO pa6oqero pe)I<HMa, npe~yCMOTpeH 

Tal< Ha3b1BaeMbiH pe)I<HM "HaCTpOHKH", B I<OTOpOM ocy

ll.l,eCTBnJieTCJI I<OHTponb pa6oTocnoco6HOCTH Bceu annapa

TYPhl /6e3 npoBonoqHbiX I<aMep/ npH HMHTaU.HH pa6oTbl 

YCI<OpHTenJI. llpH 3TOM reHepHpyeTCJI Hei<aJI CTaHAapTHaJI 

«llopMa npo«llHnJI nyqi<a, xoTopaJI no3BOnJieT npoBepHTb Bee 
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xapaKTepHCTHKH H3MepHTeneii H nporpaMMW 3BM, pa6o· 

TaiO~eii Ha llHHHH C CHCTeMOH H3MepeHHH. 

YnoMHHYTWe B03MO~HOCTH cucTeMw o6ecnequaaroTcs 

HeKOTOpWMH cneUHcilH'IeCKHMH pe~HMaMH pa60TW ee anna

paTypw. 

Bo-nepawx, ,IJ;ns o6ecne'leHHH B03MO~HOCTH H3MepeHHii 

"MrHoBeHHoro" npoclluns ny'IKa HOHH3aUHOHHwe npoaonoq

Hwe KaMepw ,IJ;aT'IHKOB pa6oTaiOT B TOKOBOM pe~HMe. BMeCTe 

C 3THM nOCTOHHHaH apeMeHH BXO,IJ;HOH uenH yCHllHTeng 

yMeHbWaeTCH 3a C'leT H3BeCTHOrO npHeMa: yMeHbWeHHH 

eMKOCTH coe,IJ;HHHTenLHoro Ka6ens nyTeM no,IJ;a'IH Ha ero 

onneTKY Hanps~eHHH, 6nH3KOrO no BellH'IHHe K BXO,IJ;HOMy 

I puc. 1/. 
IlpaKTH'IeCKH 3TO ,IJ;OCTHraeTCH COe,IJ;HHeHHeM Ka)K,I(OH 

npOBOllO'IKH KaMepw C YCHllH'tenHMH Manora6apHTHWMH KOaK

CHallbHWMH Ka6enHMH, BKlliO'IeHHblMH no CXeMe puc. 1 H 

noMe~eHHWMH a o6~u:ii 3a3eMneHHwii 3KpaH. Pe3ynLTHpyro

~as nOCTOHHHaS BpeMeHH H3MepHTellbHOH uenH npH TaKOM 

BKniO'IeHHH He npeawwaeT 172 MC. OnucaHHWii npueM 

peanH3yeTCH llHWb npH 'IHCne yCHllHTeneii, paBHOM 'IHCny 

npoaono'leK a KaMepe, 'ITO ane'leT 3a co6oii npo6neMy 

BWpaBHHBaHHH K03cllcilHUHeHTOB ycuneHHH B KaHane Ka)KJJ;OH 

IIpOBOllO'IKH. 0,IJ;HaKO HCnOllb30BaHHe OIIepaUHOHHWX YCHnH

Teneii B pe~HMe HeHHBeHTHPYIO~HX IIOBTOpHTeneii/3 / B Ka

\feCTBe BXO,II;HWX pewaeT 3TOT BOIIpOC. 

R 

Puc. 1. CxeMa eK/110'-IeHU.R Ka6eA.R, coeouH.RIOJIIezo 3/leKm
poo KaMepr.z c 3/leKmpoMempu"'eCKUM ycu/lume/leM. 
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BO-BTOpWX, B uensx COBMeCTHMOCTH BO BpeMeHH pe-

3YllbTaTOB H3MepeHHH npocTpaHCTBeHHWX xapaKTepHCTHK 

ny'IKa so acex wecTH TO'IKax HHTepaan apeMeHH Me)KJJ;y Ha

qanOM H KOHUOM C'beMa HHcilOpMaUHH C KaMep He ,IJ;OIDKeH 

npeBblWaTb 1,572 MC /nOCKOllbKY B Ha3BaHHOM 0Tpe3Ke 

BpeMeHH H3MeHeHHHMH xapaKTepHCTHK ny'IKa MO~HO npe

He6pe'lb/. 

B ·TpeTbHX, OCHOBHWM pe~HMOM HBllSeTCH pa60Ta H3-

MepHTeneii Ha llHHHH C 3BM, KOTOpag 3a,IJ;aeT MOMeHT Ha

qana onpoca, CHHXpOHH30BaHHblH C Ha'lanOM BWBO,IJ;a, HH· 

Tepaan Me~,IJ;y onpocaMH /H3MepeHHHMH/ H HX KOllH'IeCTBO 

B Te\feHHe BWBO,IJ;a. B 3TOM cnyqae BCH HHcilopMaUHH nOCTy

naeT B 3BM H pe3ynLTaTW ee o6pa60TKH BWBO,IJ;HTCH Ha 

rpacilu'lecKHii .IJ;Hcnneii. O.IJ;HaKo npe,D;yCMOTpeH pe~HM pa6o

TW annapaTypbl, B KOTOpOM onpOC npOBOllO'IHWX KaMep 

OCy~eCTBllHeTCH OT BHyTpeHHero reHepaTopa C BWBO,IJ;OM 

HHcilopMauuu Ha 3anoMHHaiO~H:ii ocuunnorpacll c 6ucTa6unL

Hoii Tpy6KOH. fipH 3TOM B03MO~HO ocy~eCTBlleHHe KaK pe

>KHMOB MHOrOKpaTHWX j,IJ;eCSTb/ H3MepeHHH npocilung B npo

u;ecce O,IJ;HOrO BWBO,IJ;a, TaK H pe~HMa MHOrOKpaTHOH 3anHCH 

UHKllOB /10 UHKllOB/ Ha 3KpaHe OCUHnnorpacila 6e3 CTHpa

HHH ,IJ;llH 'u3y'leHHH 3BOlliOUHH npocilung ny'IKa OT UHKna K 

UHKllY /yCKOpHTens/. ~ng OCy~eCTBneHHH 3THX pe~HMOB 

annapaTypa CO,D;ep~HT 6nOK aepTHKallbHOH pa3BepTKH 

/MynLTHTpaccep/, CMe~aro~uii H3o6pa~eHue no aepTHKanu 

nocne Ka~,IJ;oro UHKna 3anucu Ha ocuunnorpaclle. 06ecneqeHa 

B03MO~HOCTb nocne,IJ;oBaTenLHoro no.IJ;KnroqeHHH ocuunno

rpaclla K H3MepHTenHM B Ka~,IJ;OH KOHTponupyeMOH TO'IKe 

Tpaccw awao,IJ;a. 

B-'leTBt:pTWX, pe~HM H3MepeHHH "HHTerpanLHoro" 

npoclluns Mo~eT 6wTL o6ecne'leH KaK Bbi'IHcneHHeM c no

MO~biO 3BM cpe,D;HHX 3Ha\feHHH pa3MepoB ny'IKa 3a UHKll 

/Ha OCHOBaHHH o6pa60TKH pe3yllbTaTOB HeKOTOpOrO 3a,IJ;aH

HOrO KOllH'IeCTBa H3MepeHHH "MrHOBeHHWX" npociluneii/, 

TaK H nO,IJ;KlliO'IeHHeM K Ka~.IJ;OH npoBOllO'IKe KaMepw BW6paH

HOrO H3MepuTens, HHTerpupyiO~HX eMKOCTeH. 

B-nsTbiX, a pe~HMe "HacTpoiiKa" peanu3yeTcs nonHas 

HMHTaUHH pa60TW H3MepHTeneii npocilung KaK Ha llHHHH C 

3BM, TaK H C OCUHnnorpaciloM npH H3MepeHHH CTaH,IJ;apTHOrO 

npoclluns. B 3TOM pe~HMe B03MO~Ha npoaepKa cilYHKUHOHH-
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poaaHHJI aceD: annapaTypbl, OTJia,ZJ;Ka nporpaMM, npoaepKa 
K03cWiHUHeHTOB YCHJieHHJI H T .fl. 

EnoKH 3JieKTpoMeTpHqecKHX ycHJIHTeneB: coe.ZJ;HHeHbl c 
npoaonoqHblMH KaMepaMH Ka6enJIMH AJIHHOH ue 6onee 5 M 

H pa3MeiUeHbl B KOHTpOJIHpyeMbiX TOqKaX B,ZJ;OJIL TpaCCbl 
BbiBO,ZJ;a. 3,ZJ;eCL )Ke HaXO,ZJ;JITCJI 6JIOKH 3JieKTpOHHblX KOMMy
TaTOpOB, ocymecTBJIJIIDIUHX nocne.ZJ;oBaTeJILHbiH onpoc npo
aonoqeK a o6eHx nnoCKOCTJIX. PerHCTPHPYIDIUaJI annapaTy
pa ycTaHOBJieHa B 3aJie ynpaBJieHHJI YCKOpHTeJieM Ha pac
CTOJIHHH 500 MOT H3MepHTeJILHblX yCHJIHTeJieH. bJIOK- CXeMa, 
OTpa)KaiOIUaJI OTMeqeHHble BblWe OC06eHHOCTH annapaTypLI, 
npHBe,ZJ;eua ua puc. 2, r.ZJ;e Yl- Y30- ycHJIHTeJIH npoaonoqHLIX 
3JieKTPOAOB OAHOH H3 nnocKocTeil KaMep; K 1-K30 - JIHHeHHble 
KJIIDqH; cqeTqHK eMKOCTLID 2 6 H ,ZJ;eWHclJpaTOp o6pa3yiOT 3JieKT
pOHHblH l(OMMyTa TOp, flOCJie,ZJ;OBa TeJILHO onpaWHBaiOIUHH 
JJieKTPOAbl nnocKocTeB: KaMepbl. Pe3yJILTaT onpoca a BRAe 
rHCTOrpaMMbl flOCTynaeT Ha 3BM HJIH OCUHJIJIOrpaclJ. 

KaK y)Ke OTMeqanocL BblWe, ynpaaneHHe H3MepHTeneM 
MO)KeT ocymeCTBJIJITLCJI OT 3BM HJIH OT BHyTpeuuero reue
paTopa. B nocne.ZJ;HeM cnyqae HMnynLCbl onpoca nocTynaiDT 
ua KOMMyTaTop oT reuepaTopa rl. Pe)KHM onpoca, o6ec
neqHaaiOIUHH MHOrOKpaTHOe H3MepeHHe BHYTPH O,ZJ;HOrO UHK
Jia BblBO,ZJ;a nyqKa HJIH MHOrOKpaTHOe flOUHKJIOBOe H3MepeHHe 
npol}lHnJI, onpe,D;eJIJieTcJI cxeMoB: ynpaaneHHJI pe)KHMOM onpo
ca, co,D;ep)KameB: TpHrrepbl Tl, T2, perynHpyeMble 3a,ZJ;ep)K
KH Dl ' 02 H KJIIDqH K61- K62. 

CxeMa pa6oTaeT cne.ZJ;yiDwHM o6pa3oM I puc. 2/. HMnynLc 
"cTapT", COOTBeTCTBYIDIUHH uaqaJiy Me,ZJ;JieHHOrO BbiBO,ZJ;a, 
nepeBOAHT TpHrrep T 1 a noJio)KeHHe, OTKpblaawmee KJIIDq 
K62. O.ZJ;uoapeMeHHO Bblpa6oTaHHblH 3THM TpHrrepoM cHrHaJI 
nocTynaeT ua 6noK perynHpyeMOH 3a,D;ep)KKH Dl /3a,ZJ;ep)K
Ka Ha CKaHHpOBaHHe/ H CflYCTJI ycTaHOBJieHHOe BpeMJI qepe3 
cxeMy HJIH H y)Ke OTKpbiTblH KJIIDq K62 no,ZJ;aeTCJI ua axo.ZJ; 
"pa3peweHHe" TpHrrepa T2, KOTOpbiH, B CBOID oqepe,D;L, 
OTKpblaaeT KJIIDq K61, qTo o6ecneqHaaeT B03MO)KHOCTL 
nocTynneHHJI HMnynLcoa reuepaTopa T 1 ua ynpaaneuHe 
cqeTqHKOM KOMMyTaTOpa 2 6 . IlOCJie,ZJ;Hee flOJIO)KeHHe cqeTqH
Ka JIBJIJieTCJI CHrHaJIOM 3anpeTa, KOTOpbiH npHXO,ZJ;HT Ha 
TpHrrep T2 H cxeMy 3a,ZJ;ep)KKH D 2. ,ll;anLHeB:wee clJyHKUHO-
HHpoaaHHe cxeMbl onpe,D;enJieTCJI noJio)KeHHeM nepeKJIIDqa

TeJIJI Ill. 
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B nono.>KeHHB 1 /"o.IJ.HOKpaTHo"/ cpe3 HMnynhca no,IJ,

caeTa paJaepTKH oc~HJIJiorpa~a /paJaepTKa JanycKaeTcB 

nepBblM HMnyJibCOM, npowe.IUUHM Ha c'leT'IHK 26 I npoxo,IJ,HT 

qepe3 cxeMy .HJI.H Ha BXO.IJ. "cTon" TpHrrepa Tl H BXO.IJ. 

"JanpeT" TpHrrepa T2; KJIIO'IH K62 H K61 JaKpblBaiOTCB, 

onpoc C'leT'IBKa 2 6 npeKpamaeTCB, H Ha 3KpaHe OC~HJIJIO· 
rpa~a ~HKCHpyeTCB "O,IJ,HOKpaTHblH" npO~HJib BblBe,IJ,eHHOrO 

ny'IKa. 

B nono.>KeHHH 2 /"no~HKJIOBaB" JanHcb/ ~YHK~HOHBpo
BaHHe CXeMbl TaKoe .>Ke, TOJibKO Ha O,IJ,BH H3 ,IJ,H~epeH~HaJib• 
HblX BXO,IJ,OB YCHJIHTeJIB OC~HJIJIOrpa~a nocTynaeT nOCTOBH

HOe HanpB.>KeHHe, cMemaromee nyq no aepTHKaJIH nponop

~HoHaJibHO 'IHCJIY ~HKJIOB, OTC'IHTblBaeMblX /B npe,IJ,eJiaX 

,IJ,eCBTH/ C'leT'IHKOM Ka,IJ,pOBOH pa3BepTKB /x10/. 

B nOJIO.>KeHHB 3 nepeKJIIO'IaTeJIB Ill CHrHaJI Ha BXO,IJ, 

"cTon" TpHrrepa T 1 Mo.>KeT nocTynHTb JIHWb nocne ,IJ,ecB

TOrO ~HKJia cpa6aTblBaHHB paJBepTKH OC~BJIJIOrpa~a /'ITO 

npHBe,IJ,eT K npeKpaiJ.leHHIO nOCTynJieHHB HMnyJibCOB Ha C'leT

'IHK 2 6 
/. )J;o 3Toro MOMeHTa ~YHK~HOHHpoaaHHe npoHCXO.IJ.HT 

CJie,IJ,yiOIJ.lHM o6pa30M: JanpemaiOIJ.lHH CHrHaJI, COOTBeTCTByro

IJ.lBH nOCJie,IJ,HeMy nOJIO.>KeHHIO C'leT'IHKa 2 6 
qepe3 TpHrrep 

T2 JaKpblaaeT K61 /onpoc npeKpamaeTCB/ ~ cnycTB apeMB, 

onpe,IJ,eJIBeMOe 3a,IJ,ep.>KKOH 02 /nepHO,IJ, CKaHHpOBaHHB/, no

CTynaeT qepe3 KJIIO'I K62 Ha BXO.IJ. "pa3peweHHe" TpHrrepa 
6 

T2. TaKHM o6pa30M, onpoc C'leT'IHKa 2 6y,IJ,eT noBTOPBTbCB 

c nepHO.IJ.OM, onpe,IJ,eJIBeMbiM Ja,IJ,ep.>KKoii 02 , .IJ.O Tex nop, 

noKa Ha TpHrrep Tl He nocTynHT cHrHaJI "cTon", 'ITO npH

Be,IJ,eT K JaKpbiBaHHIO KJIIO'Ia K62. KaK 6blno oTMe'leHo BblWe, 

CHrHaJI "CTOn" Bblpa6aTblBaeTCB ,IJ,eCBTblM HMnyJibCOM C'leT

'IHKa Ka,IJ,pOBOH paJBepTKH /x10/. 

I.J.H~pOBaB 'laCTb H3MepHTeJIB /C'IeT'IHKH, ,IJ,eWH~paTO· 
pbl, TpHrrepbl H T .n.j BblnOJIHeHa Ha MHKpOCXeMaX OTe'leCT

BeHHOrO HJIH qexocnoaa~Koro npoHJBO.IJ.CTBa ( TESLA ) 

AHanoroaaB qacTb Jacny.>KHBaeT 6onee no,IJ,po6Horo pac

CMOTpeHHB. 

3JieKTpOMeTpH'IeCKHe YCHJIHTeJIH 6blJIH BblnOJIHeHbl B He

CKOJibKHX aapHaHTax. CxeMa noBTOPHTeJIB I puc. 3/ o6ecne

'IHBaeT BbiCOKHH K03~~H~HeHT nepe,IJ,a'IH no HanpB.>KeHHIO 

I oKono 0, 995/, BbiCOKYIO H.IJ.eHTH'IHOCTb K03~H~HeHTOB 
nepe,IJ,a'IH, HO CO,IJ,ep.>KHT MHOrO 3JieMeHTOB, 'ITO BBJIBeTCB 

cymecTBeHHbiM He,IJ,OCTaTKOM npH He06XO,IJ,HMOCTH MHOro-
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Puc. 3. 1IpUHZ4UnuaAbHaJI cxeMa noemopumeAJI c BbiCOKUM 
exoOHbiM con,pomueAeHueM. 
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Puc. 4. 1IpUHZ4UnuaAbHaJI 
cxeMa 3/leKmpoMempu
~ec~eozo ycuAumeAJI 
C KAIO~OM. 

Puc. 5. CxeMa KoMneH
caijuu noM ex, Bbl3b1Ba
eMbiX pa3Ho nomeHZ4U
Q/lbHbiMU 3eMAJIMU. 
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KpaTHOrO nOBTOpeHBB /B HaWeM CJiyqae ,IJ,JIB WeCTH ,IJ,aTlJB• 

KOB He06XO,IJ,BMO 360 TaKHX nOBTOpHTeJieii/. 

Jly'IWBe pe3yJibTaTbl 6blJIB noJiy'leHbl npH BCnOJib30Ba· 

HHH MHKpocxeM K28Y)J;l H lKOll /JIB6o KT118/, no3BOJIBB-
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WHX npH MHHHManbHOM KOnHqecTBe 3neMeHTOB nOCTpOHTb 
KaHan ycHnHTenb - Knroq C nHHeHHOH xapaKTepHCTHKOH OT 
e,IJ,HHHU MHnnHBOnbT ,IJ,O 5 BOnbT /puc. 4/. 

K He.IJ;OCTaTKaM CXeMbl cne.IJ;yeT OTHeCTH Hanuque HM
nynbCHOrO TpaHC~OpMaTopa, O.D;HaKO BCne.IJ;CTBHe cpaBHH· 
TenbHO BbiCOKOH qacTOTbl onpoca KaHanoa /20 - 100 KTll/ 
KOHCTPYKTHBHOe BblnOnHeHHe TpaHC~OpMa TOpa He Bbl3biBaeT 
3aTpy,IJ;HeHHH. 

KaK 6blno OTMeqeHo Bblwe, nponnKeHHOCTb nHHHH CB113H 
Me:>K.IJ;y H3MepHTenbHbiMB ycHnHTen11MH H perHCTpHpyroweH 
annapaTypOH COCTaBn11eT 500 M, qTo 11Bn11eTC11 npHqHHOH 
B03HHKHOBeHH11 nOMeX BCne.IJ;CTBHe pa3HOnOTeHUHam:oHbiX 
"3eMenb" B MeCTaX ycTaHOBKH Ha3BaHHOH annapaTypbl. 3To 
11BneHHe HeH36e:>KHO npH HanHqHH TaKHX MOIUHbiX nOTpe6H
TeneH TOKa, KaK CHnOBble MarHHTbl KOnbUa YCKOpHTen11, 
3neMeHTbl MarHHTHOH OnTHKH KaHana BbiBO.IJ;a nyqKa H T .n., 
CKOHUeHTpHpOBaHHbiX B MeCTe ycTaHOBKH H3MepHTenbHOH 
qacTH annapaTypbl. ,[J;n11 6opb6bl c noMexaMH TaKoro BH.IJ;a 
06blqHo HCnOnb3YIOTC11 BbiXO.IJ;Hble ycHnHTenbHble ycTpOH
CTBa c TaK Ha3b1BaeMbiM "nnaaaroiUHM" noTeHuuanoM, nu6o 
npOH3BO.IJ;HTC11 nepe,IJ;aqa HH~OpMaUHH no .IJ;ByxnpOBO.D;HOH 
nHHHH /cKpyqeHHa11 napa/. HaMH c ycnexoM ucnonb30aa
nacb cxeMa nepe,IJ;aqu curHana no O.IJ;HonpoBO.IJ;HOH nHHHH, 
HO c npHMeHeHHeM acnoMora TenbHoro Ka6en11 /puc. 5/. 
Ko BTopoMy BXO.IJ;Y .IJ;H~epeHuuanLHoro ycunuTen11 B MecTe 
npHeMa HH~OpMaUHH nO,IJ;KniOqeH Ka6enb, Harpy:>KeHHbiH C ne
pe.D;aiOIUeH cTopoHbl Ha conpoTuaneHHe R, paaHoe BbiXO.IJ;Ho
MY conpoTHBJieHHIO nepe.D;aromero ycHJIHTen,. MOIUHOCTH RBbiX 
B 3TOM cnyqae no.IJ;6opoM napaMeTpoa KOMneHcupyromei 
uenH .IJ;H~epeHUHanbHOrO ycHnHTeJI11 MO:>KHO .IJ;06HTbC11 pa
BeHCTBa TOKOB, B03HHKaiOIUHX 3a cqeT pa3HOCTH noTeH
UHanOB U Me:>K,IJ;y "3eMJI11MH" B TOqKaX nepe.D;aqH H npHeMa 
HH~opMauuu. OnucaHHa11 cxeMa o6ecnequaaeT 3~eKTHBHoe 
no,IJ,aaneHHe noMex, no3aon1111 B To :>Ke apeM11 cymecTBeHHO 
ynpOCTHTb CXeMy YCHnHTeneH MOIUHOCTH, pa6oTaiOIUHX Ha 
nHHHIO nepe,IJ;aqu. 

Ha puc. 6 npuae.IJ;eHa ocuunnorpaMMa npo~un11 BbiBe
.IJ;eHHoro nyqKa, nonyqeHHa11 B qeTblpex nocne.IJ;oBaTeJibHbiX 
UHKnax YCKOpHTen11; puc. 7 HnniOCTpHpyeT HH~OpMaUHIO 0 
npo~Hne BbiBe,IJ;eHHOrO nyqKa, nonyqeHHYIO C nOMOIUbiO Bbl· 
qucnHTenbHOH MaWHHbl. 
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Puc. 6. Oct~UAAozpaMMa npo(/JUAJI 6bl6eoeHHozo ny"'Ka, 
noAy"'eHHa.R 6 a611IOHOMHOM peJtCuMe OA.R "'embJpex nocAeoo-
6ameAbHbiX fiUK/106 ycKopumeA.R /cAe6a - 6 zopu3oHmaAb
Hou nAocKocmu, cnpa6a - 6 6epmuKaAbHou/. Macwma6 no 
ZOpU30H111aiiU: 50 MM/CM. 

TaKHM o6pa3oM, c noMowbro pa3pa6oTaHHOH annapaTy
Pbi B03MO:>KHO nonyqeHHe HH~opMauuu o pa3Mepe H nono:>Ke
HHH BbiBe,IJ;eHHOrO nyqKa. ,[l;n11 H3MepeHH11 Ha3BaHHbiX napa
MeTpOB npu ManbiX ypoBH11X HHTeHCHBHOCTH /10 5 - 108..,ac
mut~/liUKA/ npe.IJ;yCMa TpHBaeTC11 nepeBO.IJ; .IJ;a TqHKOB B pe:>KHM 
pa6oTbl nponopuuoHanbHbiX KaMep I 4/. 

B 3aKnroqeHHe aBTOpbi cquTaroT CBOHM npH11THbiM .IJ;on
roM Bbipa3HTb 6naro.D;apHOCTb IO.B.3aHeBcKoMy, B.,[J;.IIe
wexoHoay, B.II.Ilyraqeauqy H B.H. qepHHKoay 3a KOHCTpyu
poBaHue H H3rOTOBneHHe MHOronpoaonoqHbiX HOHH3aUHOHHbiX 
KaMep; JI.r .E~HMoay, H.cl>.KonnaKoay, H.H. KynuKoay , 
B.A.CMHpHoay, E.B.qepHbiX Ja pa3pa6oTKY cucTeMbl co
np11:>KeHH11 onHCaHHOH annapaTypbi C 3BM H 60JibWOH BKna,IJ; 
a C03.IJ;aHHe nporpaMMHoro o6ecneqeHH11. 

ABTOpbl oco6eHHo npHJHa TeJibHbl If . .6. HccHHCKOMY 3a 
npe.IJ;no:>KeHHYIO TeMy, nJIO.IJ;OTBOPHble 06Cy:>K,IJ;eHH11, nOCT011H· 
HbiH HHTepec K pa6oTe H nOMOIUb B nOCTaHOBKe 3KCnepH
MeHTa. 
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Puc. 7. Hu(JopMaijUJI o npo(JuAe ny'IKa, no/ly'leHHaJI c no
MOU#b10 3BM. IIpueeOeHbl wecmb MZHoeeHHbiX 3Ha'leHuu 
npo(JUAJI jcAeea - e zopu3oH11la/lbHOU, cnpaea - e eep
muKa/lbHOU n/IOCKOC11l.JIX/. no/ly'leHHbiX 6 11le'leHUe 6biBOOa 
ny'IKa u3 ycKopumeAJI. B uuxueu 'lacmu pucyuKa npueeoeHbl 
cpeouue 3a epeMJI ebteooa 3Ha'leHUJI npo(JUAJI 0/1.11 o6eux 
n/IOCKOC11leU. 
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